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St.   Louis: 

Electric-sign  campaign,    1249 

Replacing    isolated    plants    with 
station  service,   276.    1438 

Salt    Lake  City,    1010 

Selling  points,    1250 

Strassburg,    Germany.      By   A.    Loew 

1075 
.'Summer  load.  Office  building  as.     B 

Dutton,    1499 
Technical  terms  to  be  kept  in  backer 

selling,   1195 
— — Tree  trimming  season,    1196 

Visiting-nurse  service,   1138 

Warm-weather    suggestions.    255 

ed  houses.   Bulletin  board  heljis 


impaign,  816 
City,  *896 


-Marion,  Ind.,  1376 

-Wiring  houses: 

Brattleboro,  Vt.,  Old  residences,   752 
Brooklyn,     Wiring     proposal     to     con- 
tractors,   226 
Chicago  two  years-to-pay  campaign,  952 
Cleveland    company    10    per    cent    bonus 

for  contracts,  340 
l)es  Moines,  la..  *818 
Toplin,  Mo.,  Cut-rate 
Milwaukee,    228 
Old  residences,   Kans 
Omaha,   Neb.,   752 
Shreveport.  La..   Results,  49" 
Wichita,    Kan.,    Campaign,    1067 
Worcester.   Mass..    751 

ilral-station   practice; 

-(Jasper,   Wyo.,  Lentz  engine,   *1394 

-Charging     of     ignition     batteries     for     auto- 
mobiles.     By    W.    E.    Rogers.    (D.    R.) 

-Cheyenne.  Wyo.,   *1250 

-Combination    heating    and    generating    plant, 

Springfield,  III.,  '541 
-Combined  ice  and  electric  plants.  Design  of. 

B>    J.   R.   Cravath,   25 
-Combination      ice-electric      plant      operation. 

Junction   City,  Kan..  893 
-Combined     lumber-electric-lighting-ice     plant, 

Livermore.   Ky.,    1009 
-Combined  steam  and  hydrolectric  generation 

Colorado   Springs  Light,   peat  &   Power 

Costs_of  production   in   progressive   stations. 

ombination     ice     and     electric 
.T.  R.  Cravath,  25 
le.   between    generating   and 
substations,  42 
Efficiency    of    small    station.    Determination. 

.394 
Engines,    Poor   economy   of   underload,   347 
Fire-room    efficiencies,    Rockford,    111.,    *1369- 
Moor    space    occupied    bv    engines    and   tur- 
bines compared.      By  W.   H.   Wakeman, 


•1133 
-Fluctuation   of  load 

1075 
-Gas 


By   C.    Schn.idt,    (D.) 
Lawrenceville,     111., 


consumption 
plant,    1494 
-f;?s  engines.      (See  Gas  engines)    . 
-High-potential    disturbances.    Committee    re 

port,    860 
—Home-made    devices    used    in 

tion.     By  T.   F.   Hobart.      

-Ice-niaking.      (See   Refrigeration) 
-Isolated   plants.      (See   Isolated   plants i 
-Lignite  plant  at  Blooming  Grove.  Tex.,  37 
-Load  dispatcher's  record  board.  569 
-Locomobiles.    Practical    running  of.      Bv   W 

H.    Miller,    *11!7  ^ 

-Metering    water    used    bv   condensi 
^  _    plant.   Practical  value  of,  *884 
(See  Oil   enginesT 

By  .T.   Reyval,    (D.> 


enlarging   sta- 


steam 


Operation   of   statio 

759 

Parallel  operation  of  stations.  *1046 
Peak-load    troubles.    Method    of    overcoming. 


Hobart.  338 


903 

Rebuilding  a  station,     tv  J, 

Relaying  stations,   339 

St.    Louis,    Turbine    operation    with    reduced 

condenser  surfaces,  340 
Steam  auxiliary  of  Southern  Power  Co.     By 

.1.  W.   Fraser,  '17;    Comment,    1 
Central-station    sales    managers.    Convention    of, 

149 
Central-station     storehouse,     Des     Moines      la 

•1307 
Central    stations: 

Austin,  Tex..  Proposed  municipal  plant,  614 

Austria,   Statistics,    (D.)    823,   1150 

Blankenese-Ohlsdorf      single-phase      railway 

Bv  Freund,   (D.)    1258;   W.  Wechmannv 

(D.)    1502 
Calgary     Power    Co.,     .Alberta.     Can.,     1519, 

*1539 

Central  Colorado  Power  Co.,  *871 

Central     Georgia    Power    Co.,     Water-power 

generation  and  distribution,  ♦679 

Chicago,   Transmission   line   data,    164 

China.      By  L.   R.   Freeman,  '691 

Cincinnati,    Plum   Street  station.    Steam   tur- 

uipment,  'IIU;    By    B.    A.   Beh- 


-Cleveland, 


1255 


:ipal     plant.    848, 


INDEX. 


Ceniral  staiions;    (Continued; 

— ^^linton,  Mass.,  '623 

Colorado  Springs  Light,  Heat  &  Power  Co., 

Combined  steam  and   h,vdroelectric  gen- 
eration. '941 

Crawiordsville,    Ind..    Hillside    steam-turbine 

station,   '1295 

. Dakota   Power  Co..   Kapid  City,  S.  D.,  Pro- 
posed station.   '319 

netroit   Edison  Co.,   Delray  station.   Largest 

boilers  made,  332.  •I481:  Comment, - 
1-163:  Generators  and  switching  arrange- 
ments, '1542,  '1607 

Development  of  the  modern  station.     By  C. 

P.  Steinmetz,  5 

Dubuque,  la..  Doubling  of  its  capacity.  1065 

Easthampton  Gas  Co.,  *619;  Correction,  67S 

England: 

Brighton     Corporation,     Southwick    sta- 
tion, (D.)  233 
Middlebrough     municipal     station,     Sta- 

tislics.  (D.)    1203 
West  Ham.   Statistics,   (D.)  900 

Ephratah.    N.    Y..    Mohawk    Hydro-Electric 

Co.,   '869 

Erie,    Pa.,    Steam-turbine   station    near   Pres- 

que  Isle  Bay.  'IS? 

— ■ — European  three-phase  gas-engine  pla 
\V.  IL  Miller,  '1363 

France: 

Number   of   hydroelectric   statio 

1018 
Statistics,    (D.>    1502 

Germany,    Statistics.    1900    to    1909. 

Det'tmar,   (D.)    177:  to  .April,   1911, 

Glasgow.   Statistics.    (D.l    759 

Gosau  plant,  in   the  Tvrol.   (D.>    509 

Grace.    Idaho.   Telluride  Power  Co.,  •1298 

Great  Lakes  Naval  Training  Stations,  *21 

Greenville.       (See    below,     Southern    Powe 

Co.) 

Hamburg.     Germany.       By    \V.     ^\  echmanr 

(D.)    1445 
-Hamilton,   Ont.,   Muni< 


By 


(D.) 


By    G. 


-Ho 


el   ele 


:ipal   plant.   263 
ification,   *741 
Natural-gas-driven   sta- 


at   Co..   Mill   Street 
By  J.    Reyval,    (D. 


-Independ 

tion.  *1001 
-Indianapolis   Light 

station.   *1185 
-Italy,    Development 

R.)    823 
-Keokuk.   la..   Progress  of  construction  work 

•988,   1043 
-Kootenav   River  hydrolectric  plants, 

A.  Campbell.   (D.)   405 
-Lebanon.   Ind.,  (liil-engines,  *1356 


By   L. 


■.)    Utilities   Co., 


turbii 


Lexington    ( ; 

station.   •1365 
London,    Statistics,    (D.)    641 
Los  Angeles  .Aqueduct  project,  615,   785 
Los    .\ngeles.    Pacihc    Light    &    Power    Co.. 

Reconstruction    of   Borel   plant,    "1616 
-Louisville.      Kv.,      Water-suppiv      situation. 

•1367 
Manchester.    Statistics,    (D.)    1557 
Marseilles,    (D.)   586 
-Metropolitan    Water   and    Sewage    Board    of 

Massachusetts.   '623 
Miniature  plant.  Springfield.  Vt.     By  M.  -A. 

Hicks.    *135S 
Minidako  irrigation  project,  Idaho,  *1S95 
■Minneapolis,  *725 
Missouri    \allcy,    la.      Bv    W.    A.    Trussell. 

•624 
■Xapanee,   Ontario,    Sale   of  municipal    plant. 

569 
-Newcastle-L'pon-Tyne    Electric    Supply    Co.. 

Dunston  station.  ^97:   Comment.  '79 
-Nipissing    Power    Co..    Ontario    stations    in 

South    River    near    North    Bay.    *383 
-Northern     Colorado    Power    Co-,     Irrigation 

farming.      Bv    C.    H.    Williams,    '805: 

Comment.    779 
-Norway.     Statistics.  Bv     Norberg-Schulz, 

.(D.)    178 

)    Railway,    Light    &    Power 


-Portia 

Co..   1526 
-Reading.     Pa., 

Substatio 


Turbine    sta- 


station    of 


Metropolitan     Electric     Co., 
•315 
.1.   Reyval,   (D.)    1152 

Russia.  Statistics,   (D.)  458 

St.    Louis.    Laclede    (jas    Co., 

tiop.   332 

-St.   Timothy.   Quebec,   614 

Salt    Lake    Citv.      Torden    Sir. 

Utah  Light  &  Railway  Co 

Schaffhausen  water-power  plant.    CD.)   701 

Scranton  Electric  Co.,  *549 

Silesia,  in  Germany.  (D.)  640 

-Skagwav,      .Alaska.      Operation      by      Pelton 

wheel   in   summer  and   steam  turbine   in 

winter.    '1003 

Small  stations.     By  H.  Beckmann,  (D.)  1076 

Southern    Power   Co.,    Steam   auxiliary.      By 

.T.  W.  Eraser,  •17;  Comment,   1 

Spokane.   Wash.,   *477 

Springfield.     111.,     Heating     and     generating 

plant,    '541 
Springfield.  Vt  .  Miniature  plant.     By  M.  .A. 

Hicks.  'ISSS 
Switzerland.   Water-power   plants,    (D.)    540: 

Bv    Frever.    (D.)    1557 

Ta.xation  in  Ohio,  378 

Telluride    Power    Co..    *I237,    '1298,    '1425. 

•1485:   Comment,   1221 

Trinidad.  Col..  Changes,   1249 

Ute  Pass.   Colo..  340 

Vermont   Marble    Co.      Bv    C.    T.    Mavnard. 


Central    stations:    (Continued) 

Worcester,     Mass.,     Steam     turbo-generating 

station,  •211 
Chafing-dishes    and    frying-pans,    Electric,    '1503 
Charging  for  electric  current: 

Beloit,   Wis.,   rate  case,   262,   309 

Cincinnati  schedules,  226,   1069,  1379 

Cincinnati's  solution  of  the  auxiliary-service 

nuisance,  1379 
^—Cleveland,  151,  226 
Colorado  Springs  Light,  Heat  &  Power  Co., 

947 
Combination     rates     for     steam-heating     and 

electric  service.     By  R.  D.  De  Wolf,  45 

Denver,  695 

Diagram    for    wholesale    service,    Cincinnati, 

1140 
—  Discussion.       By     H.     C.     .Abell,     345;     E. 

Wikander,   (D.)   641 
Double    energy    rate.      By    A.    Mohl.      (D.) 

56 

Easily  understood  statements  of  rates,   1142 

■Energ>-  for  traction   from  combined  stations 

in  Great  Britain,   (D.)   1075 
Excess    indicator    system.    Commercial    value 

of.     By  A.  G.   RakesUaw,   1615 
Flat  rates   for  small  consumers.      Bv   A.   H. 

Ford,  46 
Germany,       Rates      and       popularity.         Bv 

Kraetzer,    (D.)    1612 
Germany.    Upper    Silesia    electricity    works. 

Bv  H.   Beremann.    (D.)    1612 
Los  -Ange'es.  Discussion  at.     By  L.  W.  Alli- 
son.  151:   G.   L.  Hoxie,  379 
Maximum    demand    and    size    of    residences, 

1096;   By  C.  W.  Brown,  1385 
Meters  with   limiting  devices.      By  Glassner, 

(D.)    1388 
Alunicipal    ownership   and   rates.      By   C.    N. 

Duffy,   1345 

Rockford.   III.,   Flat-rate  controllers,  1138 

St.  Louis.  New  schedules,  257,   1068,   1379 

San  Diego.  Cal..  693 

Space    representation    of    rates.      By    H.    E. 


nger 


1126 


Strassburg.   Germany,    1440 

Toledo    situation.    151.    227.    258,    378,    477, 

614 
Uniform  rate  for  all  different  purposes.     By 

H.   Passavant,    (D.)    122 
Charging    currents    of    three-phase    transmission 

lines.     Bv  G.  S.  Humphrey,  1300:  Com- 
ment, 1275 
Chemical    elements.     Structural    theory.       Bv    T. 

W.    Nicholson,    (D.)    1614 
Chicago: 
Central  station  and  isolated  plants.  Statistics. 

201,  1376 

Contractors'     educational    campaign,     1440 

Co-operation.   Electrical.  985 

Electrical    Credit    .Association,    1288 

Electrification    problem.    Railroad    investiga- 
tion   of.    661,    1581 
Electrolvsis.   Inve.ctigation  of  damages  from. 

431.  985.    1342 

Fires.  Electrical,  148 

Gas-rate  controversy.  151.  313 

Inspection.   Electrical.   148 

ixerger    of    elevated    and    surface    railways. 

146.    376.    532.    1044,    1581 

Merger  of  suburban   electric  companies,  201 

Pumping.    Electric.    1339 

Railway   terminal    of    Chicago   &    Northwest- 
ern Ry-,  *435.  •483:  Comment,  473 
Report  of  electrical  department  of  Sanitary 

District,   226 
— —Sanitary  District  controversies.  609 
Service-annuity     system     of     Commonwealth 

Edison    Co..    1580 

Smoke  abatement.   Investigation   of,    1581 

Subway  engineering  commission,   310 

Subway   hearings.    147.    200 

Telephone   report.   202 

Chicago  .Automobile  'Trade  .\ssociation,   1023 

Chicago  Electric  Club,  985 

(Thimnev,  Unique  repairs  to.     By  M.  C.  Holmes. 

■ *1371 
China.    Electrical    development    in.       By    L.     R. 

Freeman,  *691 
Christmas  tree.   Electric,   '1552 
Chuck,   Magnetic,   D  &   W    Fuse   Co.,    •1152 
Circuit  breakers: 
Construction   and   use   of.      By   E.    Ragonot. 

1046 

Generators.  Use  on,  42 

Tests  of  oil.     By  E.  B.  Merriam,  5 

• Westinghouse.  '235,  '907 

Clocks,   Electric,  Various,   (D.)    ^1259 

(Tlutch,   Broadbent  automatic  friction,    (D.)    '406 

Coal,  Spontaneous  combustion  of.     By  Parr  and 

Kressmann,  (D.)   354 
Coal  conveyor  systems.     By  H.  T.   Edsall.   '1368 
Coal   storage  under  water,  Omaha,  Neb.,   ^884 
Cobalt,  Transverse  thermomagnetic  effect  in.    By 

A.  W.  Smith,    (D.)    1259 
Coils: 
^.Alternating-current  resistance  and  induction. 

By  A.  Esau,   (D.)   587 
Aluminum    coils    for    railway    motors,    (D.) 

406 
Short-circuited  turns  in   wound.  Commercial 

methods  of  determining.     By  J.  P.  Ray- 
mond, *27;   Comment,  2 
Collector   rings,   A   general   property  of.      By    E. 

Guillaume,   (D.)   700 
Colorado  Electric  Light,  Power  and  Railway  .As 

sociation,    728 
Colorado   Electric   Show.   397 

•Indicates  illustrated  articles. 


Commercial    department.    Necessity    for.      By     ^ 

H.  Jones.  84 
Commutation,  A  theory  of,  and  its  application  • 

interpole  machines.     By   B.   G.   Lamm. 

986 
Commutator  lubrication.     By  C.  A.  Stark,  563 
Commutator    and    slip-ring    troubles.      By    J.    J. 

Rezab,  39 
Compass,    Gyroscope.      By    O.    Martienssen,    (D. 

.  R.)    824 
Complaints.      (See   Central-station   business) 
Concrete,   Reinforcing  in.      By  John    Scott,   38 
Concrete  manholes,   Form  for.      By  W.   P.  Mun- 


ger. 


1199 


Concrete  mixers,    Ener^   consumption,   891 
Condenser    discharge    pipe.    Fractured,    impaired 

vacuum.     By  H.  L.  Jensen,  '889 
Condensers; 
Synciironous,  Operating  characteristics.      Bv 

C.  T.   Mosman,  850 

Variable,  at  London  exhibition.    (D.)    •1151 

Conduction  in  gases.  Mode  of,  illustrated  by  the 

behavior     of     electric     vacuum     values* 

Paper  by  Dr.  Oliver  Lodge,  844 
Conductivity  of  acids.     By  Wightman  and  Jones, 

(D.)    178 
Conductivity    of    commercial    copper.      By    Wolff 

and  Dellinger,   (D.)    1019 
Conductors: 
Effects  of  bends  on  inductance.     By   R.   P.- 

Tackson,    (D.)    1019 
High  frequency      alternating      currents      in 

linear  conductors.     By  H.  W.  Edwards, 

(D.)    1021 

ear  conductors.      By  Jolley 
(D.)    1502,    (O.   R.)    1559, 


-Inductance  of  lir 
and  Burgess, 
1614 

-(See  also  Cable 
and   V 


Conduit: 


Tran 
ing) 


F.lectr 


-Condensation    in    rigid.      By   Frank    Wrii>ht. 

886;   E.   R.   Morton,   1201 
Pipe  used   in   place  of.      By  G.    M.    Keller, 

1133 
Tile  and   fiber  conduit.      By  W.   D.    Ligon. 

1504 
Connecticut     River    Transmission     Company    ad- 
mitted to   Clinton.   Mass.,    1533 
Constantinople,    Water-power    plant   for.      By    L 

Ostertag,    (D.)    354 
Contact,    Duration    of    electrical.      By    Kennelly 

and   Northrup.    (D.)    354 
Contractors: 

-As  a  merchant.     By  C.  L.  Jotlnston,  755 

— Co-operation   among   electrical.    1341 

Educational  campaign  in  Chicago,  1440 

Relation     between    the    contractor    and    the 

central    station.      By    Arthur    Williams. 

347 
Rochester,  N.   Y.,   Contractor's  use  of  elec 

tricity,  '954 
Controllers: 
Automatic,  for  direct-current  motors.   Bv   .A 

C.    Eastwood,   107 
Cutler-Hammer   automatic  starter  and  speed 

regulator  for  two  motors,   '1261 

Electric  Controller  &  Mfg.  Co.    *1393 

— —Induction  motor,   Dick,  Kerr,  '705 

Converters: 

Cascade,     Characteristics     of.        By     H.     S. 

Hallo,  992 
Commutation  and  rotary  converters.     By  H. 

S.   Hallo,   (D.)   822 
Copper  losses  in   rotary.      By  J.    R.    Carson. 

748 
Current,   which  rotary  converter  will  supply 

to  its  load,   1375 
Difference    between    split-pole    and    standard 

synchronous,  567 
Direct-current  auto-converter,  Bruce,  Peebles 

&   Co.,   -1205 
Heating      of      synchronous.        By      Nicholas 

Stahl,  *1060:  Comment.  I038 

Maximum   output,    Westinghouse.    '1260 

Motor-generators,    converters    and    rectifiers. 

By  S.  P.  Thompson.      Comment,    1578 

Pendulum.      By  E.   Falkenthal,    (D.)    '638 

Split-pole,  60  cycle,  890 

Conveyors,      Electric       for      unloading      banana 

cargoes,    ^45 
Cooker,     Electric,     Copeman     automatically    con- 
trolled,   •SIS 
Cookers,    Fireless   e'ectric.    Comparative    thermal 

tests.     By  .A.  A.  Somerville.   '219 
Cooking,    Electric.      By    A.    H.    Seabrook,    (D  ' 

234:    G.    Dettmar,    (D.)    457,    510;    P!; 

Steuer,   (D.)   1313 
-Apparatus      at      London      exhibition,      (V 

•1150 
— — Cleveland,    Continuously    connected    rang' 

•398 
Comparison   between   gas  and  electric  conk 

ing.      By   R.   J.    Parke,    10;   P.   Meurcr. 

(D.)    1558 

Cost  of,  for  family  of  six,  572 

Experience  in  Junction   City,  Kan.,  815 

Future  of.     Bv  J.  A.  Cross.  11 

London  demonstrations,   (D.)   124 

Present     position     and     cost.       By     R.      B. 

Mathews,   (D.)    1151 

-Restaurant.  Des  Moines,  la.,  *892 

^Toasters,  Economy  of.   114 

Trains  of  the  Burlington   route,   •1260 

Wireless  connectors  for  cookers.     By  D.   S. 

Munro,    (D.)    '901 
Cooling  condensing  water,  Electric  fountain  for. 

'562 


VI 


Copper r 


(LI.)  825 

:Mtv  oi    coniincrcial  copper. 

and    Dellinger,    (D.)     1019; 
;i70 
criics    of    hard-drawn.      By 
ID.)    1076  „     „    ,  . 

rought  copper.     By  r.  Jonn- 


-Temperatu 


H.     Dellingc 


i  prices,  .. 
J.  B.  C.  K 
'  ^lanc 


ind  the  out- 

, 429 

ocfficienl  of.     By  J. 


(D.)     1019:    Comment, 
By   J 


Copper   losses   in    rolary   converters 

Carson,   748  „      ,       .     „  , 

Copper  smelter.  Electricity  in.  By  L.  A.  Pal- 
mer, (b.)  407  „     „    „    ,- 

Copper  smelling  in  Michigan.  By  H.  D.  Conant. 
(D.)   407  ,^     , 

Corona,  Law  of.  and  the  dielectric  strength  of 
a.r.  By  F.  VV.  Peck,  Jr.,  HI;  Com- 
ment, 474 

Corona  losses  in  overhead  wires.  By  Gorges, 
Wcidig  and  Jaensch,  (D.)  •1257;  Com- 
ment, 1222 

Cost  calciilatinns.  Conversion  factors  for.  By 
Car!  Ilering,  (D.)   700 

Cost  of  power.     By  C.  F.  Scott,  1283 

Costs  of  power.  .-Vnalysis  of.  By  1-.  B.  Fletcher. 
631;   H.   n.   lackson.  756 

Costs  of  prodiiciion  in  progressive  central  sta- 
tions, 556 

Cotton  mills.     (See  Industrial  plants) 

Crane-motor  acciirnt.     By  R.  P.  Irving,  336 

Crane   panels: 

Cutler-Hammer     '1208 

Safetv  panel.     Bv  F.  L.  Thorne,  '336 

Cranes.   Electric,   '904 

Self-propelling.   Browniijg.  •1503 

Steel  mill   cr.inc.      Bv   E.    Friedlacnder,   793 

Credit  system  for  department  stores.  Electric. 
By  A.   Lawrence.  ^749 

Curling  iron.  r.iectric,  Pelouze.  "904 

Current  balances  of  the  Bureau  of  Standards. 
By   Rosa.  Dorsey  and  Miller.   (U.)   458 

Current  gagr ,  Frisy.   (D.)   "234  ,„  ,       . 

Cut-out.  Timt-limit.     By  D.  H.  Ogley.  (D.)  1387 

Cylinder  lubrication  tests  by  E.  A.  Flowers,  *33 


I'akoia    I'owtr    t...     Hydroelectric    development 

on  Rapid  Creek.  '319 
Damping  of  short  electric  waves.     By  M.  Levit- 

sky,   (D.)    1260 
Dams: 
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•355 
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666 
Incandescent  lamp  tester,   Vincent,    (D.)    '899 
Incandescent  lamps: 

-Alphabet   lamp  signs,   *1079 

.-Xutomobile  trouble  finder,  McGill,  '460 

Candle-power   life    performance.      By   G,    S, 
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1149,   1257,  1612 
Fluctuations     of     temperature    and    candle 
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(D.)    959 

Radiation   properties.     By  J.    Russner,    (D.) 

1148;  Comment,  1097 
Resistance  method  for  observing  the  instan- 
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cuits.      By  S.    R.   Parker  and   L   Cavers, 
165;   Comment,   141 

Locomobiles,  Practical  running.     Bv  W    H    Mil- 
ler,  'III? 

Locomotives,   Electric; 

Battery   locomotives    for   terminal    electrifica- 
tion,   1227 
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Versus  the  direct-acting  steam  pump,  ^411 

Pumps,  Portable  manhole,  Omaha,  Neb.,  *1378 


Pumps!    Steam-driven.    Automatic    pressure    cut- 
off   •  7/;'; 

By  R.  H.  Willis, 

By 


Radiation    pressure.      By    D.    Owen.    (D.)    825, 

1313 
Radium,  Biological  effects  of.     By  W.  A.  Pusey, 
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THE  STEAM  AUXILIARY  QUESTION. 

-\  liriel  jiapcr  in  thi.s  wtek's  issue  gives  an  interesting 
account  of  the  work  of  the  Southern  Power  Company  in 
the  installation  of  auxiliary  stations  on  its  hydroelectric 
system.  This  is  known  as  one  of  the  large  transmission 
systems  of  tiie  country,  devoted  in  the  main  to  operating 
textile  mills,  in  which  continuity  of  service  is  of  fundamen- 
tal importance.  Some  of  the  Southern  streams  run  low  in 
summer,  although  as  a  whole  they  are  probably  more 
reliable  than  the  mountain  rivers,  and  the  point  of  economi- 
cal development  is  reached  only  by  utilizing  something  con- 
siderably more  than  the  minimum  flow  of  the  stream.  It 
therefore  becomes  very  desirable  to  plan  simple  and  efli- 
cient  auxiliary  equipment,  both  to  tide  over  the  low-water 
period  and  to  provide  reserve  capacity  in  case  of  a  break- 
down on  the  system.  This  has  been  successfully  done  by 
tlie  Southern  Power  Company  in  the  stations  here  described. 

The  design  of  an  auxiliary  station  rests  on  principles 
differing  somewhat  from  those  characteristic  of  ordinary 
electrical  supply.  In  such  plants  the  period  of  auxiliary 
operation  is  generally  only  two  or  three  months  per  year, 
and  consequently  the  fixed  charges  bear  heavily  upon  the 
cost  of  the  output  generated  by  steam.  Great  simplicity, 
low  cost  and  convenient  location  are  the  three  fundamental 
requirements  in  auxiliary  plants.  It  is  usually  found  ad- 
vantageous, as  in  the  present  instance,  to  locate  the  auxil- 
iaries at  the  receiving  ends  of  the  line  rather  than  near  the 
hydraulic  power  stations,  where  fuel  is  more  difficult  to 
obtain.  On  a  large  system,  like  that  of  the  Soiuhern 
Power  Company,  still  another  requirement  comes  into 
play,  namely,  that  the  auxiliaries  shall  not  be  easily  put  out 
of  service  by  the  failure  of  a  single  transmission  line. 
Hence  the  wise  policy  was  here  adopted  of  subdividing  the 
auxiliary  plant  and  locating  it  at,  in  this  instance,  three 
points  on  the  network.  In  ordinary  low-water  operation 
the  three  steam  plants  turn  energy  into  the  system  at  or 
near  points  of  very  large  consumption,  so  that  the  line 
losses  are  relatively  small.  In  case  of  break-down  of  one 
of  the  long  transmission  lines  only  a  portion  of  the  au.xil- 
iary  plant,  at  worst,  can  be  put  out  of  service,  so  that  opera- 
tions can  go  on  throughout  most  of  the  system. 

In  carrying  out  this  scheme  the  Southern  Power  Com- 
pany has  located  in  each  of  the  three  stations,  one  of  which 
is  completed  and  another  rapidly  nearly  completion,  a  single 
great  turbo-generator  of  the  horizontal,  three-phase  type, 
having  a  capacity  of  8000  kw.  This  machine  is  equipped 
with  the  ordinary  line  of  auxiliaries  and  fed  with  steam 
from  a  battery  of  six  vertical  water-tube  boilers,  a  type 
relatively  cheap  to  install  and  reasonably  efficient.  The 
firing  is  by  hand  to  cut  down  the  relatively  large  invest- 
ment charge  against  automatic  stokers.  The  plant  itself  is 
compact  and  arranged  in  the  simplest  possible  manner  with 
.short  runs  of  steam  piping  and  convenient  location  of  all 
auxiliaries.  The  intent  was  to  make  it  as  simple  and  easy 
to  operate  as  possible  without  going  to  any  unnecessary 
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expense,  and  the  design  was  well  adapted  to  secure  this 
end.  Three  such  plants  form  the  complete  auxiliary  equip- 
ment. Doubtless  8000  kw  is  small  capacity  for  an  inde- 
pendiiit  station,  but.  remembering  that  there  are  three  such 
units  all  working  together  more  efficiently  than  if  they 
were  located  in  the  same  power  house  by  reason  of  the 
lessened  transmission  lossses,  the  operating  expense  per 
kilowatt  is  probably  materially  less  than  it  would  have  been 
had  the  plant  been  concentrated  under  a  single  roof  at  one 
point  on  the  system.  Altogether  the  equipment  described 
presents  a  capital  instance  of  that  adaptation  of  means  to 
ends  which  is  the  fundamental  requirement  in  efficient 
power  distribution. 


SHORT-aRCUITED  TURNS  IN  WOUND  COILS. 

A  short-circuited  turn  in  a  coil  of  many  turns  is  often, 
like  the  worm  in  the  core  of  an  apple,  sufficient  to  condemn 
the  entity,  despite  its  wholesome  seeming  exterior.  Various 
methods  have  been  employed  by  magnet  and  coil  winders, 
at  different  times,  in  testing  their  coils  for  accidental 
shorts.  They  usually  embody  some  variety  of  the  Hughes 
induction  balance.  Three  very  good,  and  seemingly  very 
practical,  means  are  described  by  Mr.  J.  P.  Raymond,  this 
week,  on  page  27.  One  of  these  devices  is  virtually  an 
alternating-current  Wheatstonc  bridge,  with  a  telephone  re- 
ceiver in  place  of  the  galvanometer.  The  second  replaces, 
in  such  a  Wheatstone  bridge,  a  particular  type  of  alternat- 
ing-current galvanometer.  The  third  method  employs  a 
special  form  of  fairly  high-frequency  induction  coil,  to 
which  the  coil  under  test  is  applied  as  a  secondary  winding. 
The  advantage  of  the  first  method  is  its  simplicity  and 
readiness  of  application.  On  the  other  hand,  it  is  only 
qualitative;  or,  if  quantitative,  only  to  a  small  degree.  The 
second  method  has  the  advantage  of  gi-ving  quantitative  in- 
dications with  a  great  variety  and  range  of  coils.  It  some- 
times happens  that  a  coil  has  no  positive  short-circuit,  but 
behaves  as  though  it  had  a  short-circuit,  owing  to  excessive 
leakage  through  the  insulation  on  the  wire,  from  turn  to 
turn,  or  from  layer  to  layer.  The  galvanometer  method 
enables  a  balance  to  be  approached  between  the  leaky  coil 
on  the  one  hand  and  definitely  short-circuited  turns  on 
the  other.  In  the  past,  the  green  dye  in  green-silk-covered 
wire  has  often  given  rise  to- such  prejudicial  leakage  within 
coils,  especially  in  the  presence  of  moisture.  The  induction- 
coil  method  has  the  advantage  of  not  requiring  a  special 
high-frequency  source  of  alternating  currents,  and  of  giving 
a  very  searching  test  with  all  coils  that  permit  of  being 
strung  on  a  core.  In  some  cases  a  test  of  this  kind  will 
give  rise  to  so  much  heat  in  a  short-circuited  turn  or  layer 
as  to  call  attention  to  the  defect  in  this  way  also. 


TRADE  SECRETS  AND  CONVENTION  VISITS. 

A  paragraph  printed  in  the  program  of  the  American 
Institute  of  Chemical  Engineers  at  its  recent  semi-annual 
meeting  in  Chicago  is  of  rather  unusual  interest.  It  is 
headed  "Excursions"  and  reads  as  follows:  "It  is  under- 
stool  that  chemical  engineers  who  are  allied  with  compet- 
ing companies  will  not  attend  these  excursions  unless  they 
so  declare  themselves  and  extend  the  same  courtesy  of 
inspection  from  their  own  plants."     The  excursions  listed 


after  this  notice  were  to  a  packing  pltnt  in  the  Union 
Stock  Yards,  a  large  glucose  establishment,  the  labora-  *; 
tories  of  a  prominent  manufacturer  of  boiler  compounds, 
the  plant  of  a  by-products  coke  company,  the  factory  of  a 
white-lead  mani-.'dCturer,  the  works  of  a  great  steel-making 
corporation,  a  Portland  cement  plant  and  an  oil  refinery. 
The  list  is  given  to  show  the  character  of  plants  included 
in  the  itinerary  einbraced  under  this  cautionary  signal, 
althougii  il.  -inay  be  that  not  all  of  them  were  apprehensive 
of  the  visits  of  competitors. 

To  one  accustomed  to  tlie  freedom  with  which  electrical 
plants  are  visited  the  notice  quoted  seems  to  smack  of 
excessive  prudence  and  to  be  rather  un-American  in  spirit. 
Abroad,  and  on  the  Continent  especially,  it  is  well  known 
that  managers  of  technical  establishments  refuse  in  many 
instances  to  allow  their  plants  to  be  inspected  by  visitors, 
thinking,  no  doubt,  that  the  sharp  eyes  of  the  seekers  after 
information  may  spy  out  valuable  trade  secrets.  How- 
ever, while  this  precaution  is  one  that  is  clearly  within  the 
owner's  rights  and  one  to  which  all  others  must  bow,  it 
has  been  held  in  some  scorn  in  this  country  as  inadequate 
to  accomplish  the  end  sought,  unwise  as  a  matter  of  policy 
and  inharmonious  with  tlie  open,  progressive  methods 
which  should  characterize  the  advancement  of  the  indus- 
trial arts  in  the  twentieth  century.  The  days  of  the  alche- 
mists and  the  Rosicrucians  are  past.  Why,  says  the  breezy 
American,  should  establishments  built  on  the  triumphs  of 
modern  science  imitate  the  secret  ways  of  the  mystics  of 
the  Middle  Ages  ? 

But  it  is  apparent  that  this  rather  disdainful  attitude  is 
not  held  universally  even  in  this  country.  Here  is  a  191 1 
convention,  held  in  Chicago,  of  all  cities,  where  visitors 
allied  with  competing  companies  are  warned  not  to  attend 
the  excursions  to  plants  unless  they  declare  themselves  and 
extend  the  same  courtesy  of  inspection  on  the  part  of  their 
own  plants.  Apparently  an  eye  for  an  eye,  a  tooth  for  a 
tooth.  We  do  not  recall  that  this  precautionary  attitude, 
which  is  a  modified  form  of  the  total-exclusion  policy  of 
some  European  concerns,  has  been  exhibited  in  the  elec- 
trical industry  of  the  United  States  to  any  noticeable 
extent.  Therefore  the  warning  posted  in  the  program  of 
the  chemical  engineers'  convention  is  something  of  a  sur- 
prise. 

Possibly,  however,  this  is  taking  a  superficial  view  of 
the  matter.  We  are  confident  that,  in  general,  electrical 
manufacturers  and  operators  show  no  disposition  to  throw 
a  veil  of  mystery  over  their  working  methods.  Few,  if  any, 
American  electrical  plants  are  barred  to  visitors  bearing 
proper  credentials.  But  perhaps  some  of  them  would  be 
disinclined  to  admit  competitors  en  masse.  Possibly,  too, 
the  American  policy  may  not  be  unrelated  to  the  light- 
hearted  way  we  dispose  of  problems  of  magnitude  and  to 
our  national  tendency  to  show  off.  Does  the  warning  para- 
graph quoted  from  the  Chicago  convention  program  indi- 
cate that  there  is  some  tendency  toward  a  policy  of  greater 
secretiveness  on  the  part  of  American  manufacturers? 
Perhaps,  after  all,  this  may  to  some  extent  have  been  sug- 
gested by  the  policy  adopted  in  recent  years  by  our  War 
and  Navy  Departments  of  enshrouding  the  obvious  in 
military  mystery — apparently  in  imitation  of  the  immemo- 
rial practice  in  European  countries  of  giving  a  sacrosanct 


July  i,  igii. 


ELECTRICAL     WORLD. 


character  to  tlic  military  establishment  in  order  to  enhance 
its  prestige  with  the  general  public. 


SOME  FAQORS  IN  RESDENCE  BUSINESS. 

I'lie  subject  of  residence  business  has  beer,  a  matter  of 

ti-resting    discussion    among    managers    of    electric-light 

v.inipanies  for  many  years,  and  opinions  expressed  as  to  its 

I  profitableness  have  differed  widely.  Investigation  of  the 
■^'.ibject  has  been  more  thorough  than  ever  the  past  two 
:irs,  and  the  results  have  indicated,  as  might  be  ex- 
,.i  cted,  that  residence  business  is  profitable  or  not  according 
to  whether  the  density  of  business  is  such  that  there  are 
many  consumers  per  block  or  only  one  or  two  per  block. 
The  report  of  the  committee  on  residence  business  pre- 
sented at  the  last  National  Electric  Light  Association  con- 

;  vention  by  Mr.  C.  N.  Stannard,  of  Denver,  gives  some 
figures  from  which  interesting  conclusions  can  be  drawn 
in  connection  with  diversity  and  demand  factors  previously 
determined  by  other  investigators.  Mr.  Stannard  states 
that  the  gross  revenue  per  kilowatt  connected  reported  for 
this  kind  of  business  varies  from  $i8  to  $22,  with  an 
average  of  $21  per  year.  It  is  interesting  to  reduce  this  to 
gross  revenue  per  kilowatt  of  maximum  demand  on  the 
power  station  at  time  of  station  peak  load,  which  can  be 
done  with  the  aid  of  demand  and  diversity  factors  of  resi- 
dence business  that  have  been  presented  at  various  times  the 
past  two  years.  These  factors  vary  according  to  the  size 
of  the  city,  but  it  is  seldom  that  the  combined  demand  and 
diversity  factors  of  residence  business  are  such  that  more 
than  25  per  cent  of  the  connected  load  is  turned  on  at  the 
time  of  the  maximum  power-station  load,  while  this  figure 
may  go  to  14  per  cent  and  even  lower.  In  fact,  14  per  cent 
is  probably  somewhere  near  the  average.  If  we  take  a  case 
where  14  per  cent  is  the  correct  figure,  the  gross  revenue  to 
the  company  with  $21  per  kilowatt  connected  will  be  $150 
per  kilowatt  of  maximum  demand  at  time  of  power-station 
peak.  In  a  case  where  25  per  cent  represents  the  com- 
bined demand  and  diversity  factors  the  gross  revenue  would 
be  $84  per  kilowatt  of  demand  at  time  of  station  peak.  It 
is  unnecessary  to  say  that  $150  is  considerably  above  the 
average  gross  return  from  electric-light  and  motor  service 
as  a  whole,  and,  in  fact,  $84  is  slightly  above  the  average. 
To  be  sure,  the  cost  of  serving  residence  business  is  higher 
that  that  of  any  other  general  class,  but  when  the  small 
ratio  of  demand  to  connected  load  is  considered,  this  class 
of  business  is  not  as  unprofitable  as  some  have  supposed. 

The  possibility  of  supplying  certain  small  residence  cus- 
tomers through  a  maximum-demand  controlling  or  limiting 
device  at  a  flat  rate  approximating  i  cent  per  watt  con- 
tracted for  per  month  has  been  receiving  considerable  at- 
tention for  the  past  year.  The  attractive  feature  of  this 
scheme  to  some  managers  who  have  tried  it  is  the  appar- 
ently high  gross  revenue  per  kilowatt  of  consumer's  nia.xi- 
mum  demand,  which,  at  a  I -cent  rate  per  watt  per  month, 
would  be  $120  per  year  per  kilowatt  of  maximum  de- 
mand. Some  very  interesting  figures  on  the  way  this  plan 
actually  works  in  practice  were  given  in  a  brief  paragraph 
ill  the  National  Electric  Light  Association  meter  committee 
report  at  the  last  convention.  At  Superior,  Wis.,  a  number 
of  residence  consumers  have  been  put  on  a  flat  rate  with 


controlling  devices,  and  where  meters  were  formerly  used 
the  meter  was  left  in  service  temporarily  to  determine  the 
actual  income  per  kw-hour  the  company  was  receiving. 
Starting  in  September  with  eighteen  such  customers,  the  in- 
come per  kw-hour  was  9.7  cents,  which  fell  to  4.7  cents  in 
December,  with  sixty-five  customers.  In  February,  with 
109  customers,  the  income  was  5.3  cents.  The  decreased 
revenue  per  kw-hour  between  September  and  December 
can  oe  partially  accounted  for,  of  course,  by  the  increase  in 
hours  of  darkness.  However,  there  is  some  reason  to  be- 
lieve from  these  figures  that  there  is  an  increasing  tendency 
on  the  part  of  the  flat-rate  consumers  to  keep  lamps  turned 
on  when  not  needed.  It  is  probable  that  at  first  there  was 
a  fear  on  the  part  of  the  consumer  that  excessive  tungsten- 
lamp  renewals  would  result  from  unnecessary  burning  of 
lamps.  As  time  went  on  consumers  doubtless  have  come 
to  regard  that  feature  less  and  hence  have  become  more 
wasteful.  It  has  been  generally  admitted  that  the  success 
of  a  flat-rate  plan  of  this  kind  must  necessarily  depend  on 
a  high-efficiency  lamp  of  rather  high  first  cost.  The  high- 
efficiency  lamp  is  necessary  to  serve  a  customer  at  a  flat 
rate  he  can  afford  and  allow  for  some  waste,  while  the 
high  cost  of  lamp  is  necessary  to  prevent  waste  by  the  cus- 
tomer. Of  course,  the  improvement  in  life  and  lowering 
of  price  of  high-efficiency  lamps  will  tend  to  change  this 
situation. 

Another  factor  in  the  flat-rate  situation  was  brought  up 
by  Mr.  H.  B.  Gear,  of  Chicago,  in  a  discussion  on  this 
subject  at  the  last  convention  of  the  Iowa  Electrical  As- 
sociation. He  made  the  point  that  the  load  curve  of  any 
individual  residence  consumer  on  a  flat  rate  with  controller 
would  probably  be  of  considerably  different  form  from 
that  of  a  residence  consumer  on  meter.  The  consumer  on 
meter  promptly  turns  off  the  lamps  he  is  not  using,  and  his 
load  will  show  only  a  few  brief  high  points  during  an  eve- 
ning; as  these  points  may  not  coincide  with  those  of  his 
neighbors,  the  result  is  a  high  diversity  factor,  or,  in  other 
words,  a  great  dift'erence  between  the  sum  of  the  con- 
sumers' maximum  demands  and  the  actual  demand  made  at 
any  one  time.  The  consumer  with  a  flat-rate  controller,  on 
the  other  hand,  is  likely  to  turn  on  the  maximum  number  of 
lamps  for  which  he  has  contracted  and  leave  them  going 
a  considerable  time  each  evening,  so  that  the  load  curve 
would  have  a  flat  top  instead  of  consisting  of  a  number 
of  brief  peaks.  The  result  would  be  a  lower  diversity 
factor  or  less  difference  between  the  sum  of  the  con- 
sumers' maximum  demands  and  the  actual  maximum  de- 
mand at  one  time  than  in  the  case  of  the  meter  consumers. 
The  meter  consumer  with  a  given  maximum  demand  will 
therefore  virtually  cause  less  station  demand  than  a  flat- 
rate  consumer  with  the  same  maximum.  This  is  a  point 
which  has  been  usually  overlooked  in  discussions  on  this 
subject.  In  a  metered  residence  business  there  is  a  great 
dift'erence  between  the  niaxinnun  demand  of  an  individual 
consumer  and  the  maximum  demand  per  consumer  for  a 
group  of  consumers  measured  at  the  power  station  at  the 
time  of  peak  load,  as  has  already  been  mentioned  in  con- 
nection with  Mr.  Stannard's  figures.  This  is  due  alto- 
gether to  the  intermittent  character  of  the  metered  load, 
and  makes  possible  the  high  gross  revenue  deduced  from 
Mr.  Stannard's  figures  relating  to  metered  customers. 
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Chicago  A.  I.  E.  E.  Convention. 


By    Telegraph. 

I  lie  attinilaiKc  at  the  opening  sc^simi  of  the  twenty- 
fightli  convention  of  the  .\nierican  Institute  of  Electrical 
l-"ngineers  at  Chicago  on  Tuesday  morning  and  the  char- 
acter of  the  discussions  presaged  a  successful  meeting. 
The  sessions  are  being  held  in  the  Louis  Seize  room  of  the 
Hotel  Sherman,  and  the  bureaus  of  the  convention  are 
conveniently  arranged  in  nearby  apartments  of  the  hand- 
some hostelry.  The  advance  registration  was  360,  of  whom 
perhaps  180  are  from  Chicago.  About  half  of  those  regis- 
tered in  advance  attended  the  opening  reception  at  the  hotel 
on  Monday  evening,  .\lthough  a  violent  thunderstorm 
affected  the  local  attendance,  the  scene  in  the  ballroom  was 
an  animated  one.  Before  the  dance  there  was  a  reception 
with  the  following  in  the  receiving  line:  President  I).  C. 
Jackson  and  his  sister,  Mrs.  Louis  E.  Reber;  Past-president 
L.  A.  Ferguson  and  Mrs.  Ferguson;  President-elect  Gano 
S.  Dunn,  and  Past-presidents  Frank  J.  Sprague,  John  W. 
Lieb,  Jr.,  and  Dr.  Schuyler  Skaats  Wheeler. 

When  President  Jackson  called  the  opening  session  to 
order  at  10:15  Tuesday  morning  there  was  an  attendance 
of  about  400.  President  Jackson  introduced  Past-president 
L.  A.  Ferguson,  of  the  Commonwealth  Edison  Company, 
as  chairman  of  the  Chicago  convention  committee,  who  in 
turn  introduced  Mr.  MacLay  Hoyne,  of  the  city  corporation 
counsel's  office,  who  welcomed  the  engineers  on  behalf  of 
Mayor  Harrison. 

President  Jackson  then  delivered  his  annual  address, 
prefacing  it  with  the  remark  that  it  was  not  his  intention  to 
irritate  the  consciences  of  his  hearers. 

pKEsioE.vr  j.vckson's  address. 

That  the  qualifications  of  the  engineer  put  him  in  a 
position  which  demands  from  him  an  attitude  in  public  life 
of  service  and  of  leadership  was  the  keynote  of  President 
Jackson's  address.  As  a  professional  man  he  must  have  a 
masterly  knowledge,  in  addition  to  skill  in  a  vocation,  and 
he  must  deal  practically  in  the  affairs  and  needs  of  men. 
His  duties  must  be  performed  with  a  touch  of  disinterested 
spirit,  in  addition  to  the  vocational  spirit  of  earning  his 
livelihood.  Such  men  have  a  duty  to  the  public,  and  in  the 
performance  of  that  duty  they  must  exert  their  influence 
on  that  thought  and  practice  of  the  day  which  affect  die 
welfare  and  progress  of  the  nation.  The  theory  of  modern 
economics  is  built  upon  modern  engineering  development, 
and  it  is  the  duty  of  engineers  to  do  their  utmost  in  so 
molding  their  economic  creatures  as  to  entail  the  greatest 
practical  usefulness  to  society.  Engineering,  related  as  it 
is  to  the  application  of  the  powers  of  nature  to  useful  pur- 
poses, must  necessarily  bring  its  followers  into  contact  with 
commercial  ideas  at  times  when,  as  in  ours,  the  industries 
dominate  conniicrce.  The  true  engineer  is  a  devoted  fol- 
lower after  truth  and  differs  diametrically  from  the  devo- 
tees of  pure  "conunercialism,"  who  are  strictly  opportunists. 
He  also  differs  from  the  pure  idealists,  who  are  often 
notable  for  refusing  to  accept  any  advance  unless  it  wholly 
meets  their  personal  ideals.  The  spirit  of  the  engineer 
rejoices  in  obtaining  any  step  toward  the  truth,  but  he  is 
always  seeking  for  an  advance. 

Referring  to  the  modern  corporation,  he  said  that  this 
has  followed  in  the  wake  of  the  one-man  business  and  the 
simple  partnership  in  response  to  an  inextinguishable  nat- 
ural law;  but  in  adjusting  our  mental  attitude  to  dealing 
properly  with  the  situation  thus  presented  we  must  remem- 
ber that  responsibility  for  a  misdeed  is  a  personal  thing 
that  cannot  be  shifted  from  the  man  in  responsibility  to  an 
impersonal  aggregation  entitled  the  corporation  which  he 
manages.  In  building  up  an  industrial  structure  we  must 
not  overlook  the  plain  guideboard  of  history,  and  personal 
answerability  must  be  established.  Engineers  have  a  special 
duty,  as  professional  men  who  are  trained  in  experience 
and  straight  thinking,  to  use  their  influence  for  the  estab- 
lishment and  support  of  right  and  reason  in  the  dealings 


between  the  public  and  public  service  corporations;  for  tlie 
problems  surrounding  the  public  service  corporations  in 
.\merican  cities,  and  their  relations  to  the  cities,  have  been 
largely  brought  to  their  present  importance  and  prominence 
through  the  activities  of  electrical  engineers.  No  engi- 
neer does  his  dutv  who  docs  not  stand  with  fidelity  for 
equallv  s(|uare  treatment  from  .ind  toward  these  corpora- 
lions. 

With  reasonable  restraint  and  supervision,  as  by  prop- 
erly constituted  public  service  commissions,  the  corpora- 
tions are  more  quickly  responsive  to  public  sentiment  than 
could  reasonably  be  expected  by  any  publicly  owned  busi- 
ness organization  of  equal  magnitude  which  would  exist 
under  our  political  conditions.  To  remove  the  present  bar- 
rier of  distrust  between  the  servitors  of  the  public  and  the 
people  which  they  serve  involves  a  supervision  which  im- 
poses on  the  companies  an  e.xact  bookkeeping  system,  witi' 
presentation  to  the  public  of  accurate  and  luminous  state- 
ments of  the  business,  and  it  equally  demands  that  the 
public  shall  be  brought  to  yield  justice  to  the  companies 
with  the  same  completeness  as  individuals  seek  it  for  them- 
selves. Danger  from  the  leadership  of  demagogues  serious- 
ly exists  where  no  public  supervision  of  the  public  service 
companies  is  provided,  and  also  in  a  lesser  degree  where 
such  supervision  has  been  established.  This  danger  must 
be  overcome  liv  the  exertions  of  fair-minded  and  right- 
thinking  men.  and  electrical  engineers  should  give  of  their 
time  and  efforts  to  establish  convincingly  the  facts  which 
the  public  does  not  understand  in  regard  to  the  business  of 
the  public  service  companies;  to  indicate  the  means  for 
rightly  treating  the  new  influences  which  engineers  have 
been  creating  by  their  works,  and  to  aid  in  establishing 
measures  which  will  favor  a  sustained  mutual  confidence 
and  fair  dealing  between  them  and  the  public.  The  mem- 
bers of  the  .\merican  Institute  of  Electrical  Engineers 
should  take  somewhat  to  themselves  as  professional  men 
this  difficult  problem,  and  aid  in  its  solution  as  a  matter  of 
duty  to  the  public. 

The  portion  of  the  address  relating  to  the  opportunity  for 
usefulness  of  engineers  in  connection  with  public  service 
problems  was  received  with  loud  applause. 

President  Jackson  then  introduced  Mr.  Gano  S.  Dunn,  of 
the  Crocker-Wheeler  Company,  the  president-elect,  who 
made  a  short  and  graceful  speech  in  which  he  returned 
thanks  for  the  honor  conferred  on  him  and  referred  in 
appreciative  terms  to  the  preparations  made  by  the  Chicago 
committee  for  the  entertainment  of  the  attendants  on  the 
convention.  He  said  that  it  was  a  distinguished  honor  td 
head  an  association  of  the  highly  professional  character  oi 
the  .'American  Institute  of  Electrical  Engineers,  of  whic!| 
he  was  deeply  sensible,  and  he  pledged  his  utmost  efforts 
to  contribute  to  the  continuance  of  the  Institute  as  thi 
guild,  the  university,  the  club  of  the  electrical  engineerin| 
profession.  Mr.  Dunn's  speech  was  cordially  received 
Secretary  R.  W.  Pope  then  made  some  announcements! 
after  which  President  Jackson  expressed  his  thanks  to  the 
various  Chicago  committees  for  the  admirable  arrange-j 
nicnts  made  for  the  convention. 

The  first  paper  read  was  that  on   "The   Use  of   Po.veri 
Limiting  Reactances,"  by  Messrs.  R.  F.  Schuchardt  and 
O.    Schweitzer,    of    the    Commonwealth    Edison    Company," 
which  was  abstracted  by  Mr.  Schuchardt. 

THE   USE  OF   POWER-LIMITING   REACT.\NCES. 

Particulars  are  given  in  detail  by  the  authors  of  short- 
circuit  tests  made  upon  a  12,000-kw,  9000-volt,  25-cycle 
turbo-generator  in  the  Fifth  Street  Station  of  the  Com- 
monwealth Edison  Company  of  Chicago.  Mention  of  these 
tests  was  also  made  in  connection  with  the  paper  by  Mr. 
Merriam.  The  tests  reported  by  the  present  authors  related 
to  instantaneous  short-circuit  current  of  the  generator  with- 
out external  reactance;  instantaneous  short-circuit  current 
of  the  generator  with  external  reactances  of  4  per  cent  and' 
6  per  cent;  duration  of  the  transient  phenomena  incident  to 
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i-circuits;  the  eft'ect  on  the  generator  of  the  short- 
wiCiiit  currents;  the  behavior  of  the  external  reactance 
coils,  and  the  effect  of  the  installation  of  the  reactance  coils 
on  the  stability  of  the  system.  The  tests  indicated  that  the 
instantaneous  short-circuit  current  on  the  generator  was 
not  as  high  as  had  been  thought,  but  that  owing  to  its  com- 
paratively high  power-factor  the  current  produced  severe 
stresses  on  the  generator  and  seriously  strained  the  oil 
switches.  In  the  case  of  the  generator  tested  it  appeared 
that  the  use  of  an  external  reactance  of  approximately  6 
per  cent  was  desirable.  .-K  lesser  value  of  reactance  does 
not  reduce  the  current  sufficiently  and  a  greater  value 
results  in  a  very  small  increment  of  decrease.  A  reactance 
of  this  amount  limits  the  current  to  a  value  which  can  be 
safely  interrupted  by  properly  designed  oil  switches  and 
keeps  the  torque  on  the  generator  at  so  low  a  value  that 
even  when  feeding  into  the  short-circuit  on  the  busbars 
there  is  no  appreciable  lessening  in  the  speed,  nor  is  the 
unit  subjected  to  severe  strains.  The  authors  claim  that  the 
use  of  reactance  tends  to  make  the  operation  of  the  system 
as  a  whole  more  stable,  and  thereby  increases  the  reliability 
of  the  service.  The  use  of  such  coils  is,  therefore,  appar- 
ently the  solution  to  one  of  the  most  serious  problems  in 
the  operation  of  alternators  of  high  voltage  and  large 
outputs. 

Mr.  E.  B.  -Merriam,  of  the  General  Electric  Company, 
then  summarized  his  paper  entitled  "Tests  of  Oil  Circuit- 
Breakers,"  which  gave  an  account  of  experiments  carried 
on  in  connection  with  those  described  in  the  preceding 
paper. 

TESTS   OF    OIL    CIRCUIT-BREAKERS. 

The  author  described  the  results  of  150  short-circuit  tests 
made  upon  a  three-phase,  i2oo-k\v,  9000-volt,  25-cycle 
turbo-alternator  in  the  Fisk  Street  station  of  the  Com- 
monwealth Edison  Company  of  Chicago.  During  the  tests 
it  was  noted  that  the  field  current  of  the  alternator  in- 
creased when  the  armature  was  short-circuited,  values  as 
high  as  ten  times  normal  field  current  being  observed. 
This  phenomenon  was  attributed  to  the  interaction  between 
the  field  and  armature  coils.  The  records  obtained  indi- 
cated that  the  voltage  thus  produced  in  the  field  coils  under 
some  conditions  became  as  high  as  seven  times  normal. 
When  a  short-circuit  was  placed  upon  only  one  phase  it 
was  noticed  that  the  voltage  of  the  phase  not  short-circuited 
rose  to  a  very  high  value,  in  some  instances  as  high  as  two 
and  one-half  times  normal.  The  author  mentioned  the  use 
in  connection  w'ith  the  generator  of  current-limiting  react- 
ances, consisting  of  seventy-six  turns  of  i,ooo,ooo-circ.  mil 
copper  cable  wound  on  a  cement  core  and  supported  by 
a  wooden  framework.  Tests  show  that  the  reactance  con- 
sumed 6  per  cent  of  the  generator  voltage  when  carrying 
normal  full-load  current.  It  was  found  that  with  the  intro- 
duction of  this  amount  of  reactance  in  each  phase  the  maxi- 
mum instantaneous  short-circuit  current  was  reduced  to 
about  one-half  and  the  torque  on  the  turbine  shaft  to  about 
one-seventh  of  what  it  would  have  been  without  the  react- 
ance. When  a  short-circuit  was  thrown  on  the  system 
beyond  the  reactance  the  terminal  voltage  of  the  alternator 
was  maintained  and  the  alternator  recovered  its  normal 
voltage  after  the  short-circuit  had  been  removed  much 
more  rapidly  than  would  have  been  the  case  had  the  short- 
circuit  been  placed  directly  across  its  terminals.  As  a 
result  of  the  reduction  of  the  torque  on  the  turbine,  due  to 
the  introduction  of  reactance,  there  was  practically  no 
drop  in  speed  when  the  short-circuit  was  thrown  on  it. 
The  oil  circuit-breakers  proved  capable  of  opening  all  of 
the  loads  or  short-circuits  without  producing  any  external 
disturbance  or  developing  any  undue  pressures.  During 
some  of  the  tests  a  small  quantity  of  oil  came  out  of  the 
oil  vessels  and  was  deposited  on  the  cell  doors.  By  actual 
measurements  after  a  number  of  severe  short-circuits  it 
was  found  that  only  5  per  cent  of  the  oil  had  been  lost.  The 
repeated  use  of  the  oil  in  the  oil  vessels  did  not  appreciably 


diminish  its  efficacy,  and  the  introduction  of  suitably  de- 
signed oil  baffles  and  diverters  overcame  the  tendency  of 
the  oil  to  come  out  of  the  oil  vessels.  On  account  of  the 
intensely  local  action  of  the  oil  circuit-breakers  when  the 
contacts  part  the  arc  which  is  drawn  produces  gases  which 
form  pockets  in  the  oil  and  the  temperature  of  the  oil  is  not 
raised  by  an  appreciable  amount. 

Dr.  C.  F,  .Stcinnutz,  who  was  greeted  with  hearty  ap- 
plause, then  gave  a  verbal  outline  of  his  paper  entit'td  "De- 
velopment of  the  Modern  Central  Station."  He  pointed  out 
how  the  preceding  papers  fitted  into  the  history  of  the  art, 
which,  while  old  in  many  respects,  is  yet  new.  He  declared 
that  the  problem  of  synchronizing  operatioo  is  the  problem 
of  the  day. 

DEVELOPMENT    OF   THE    MODERN    CENTRAL    STATION. 

Dr.  Steinmetz  made  a  striking  comparison  between  the 
earlier  interconnected  direct-current  stations  and  the  mod- 
ern interconnected  alternating-current  stations.  He 
claimed  that  for  reliability  of  service  the  earlier  direct- 
current  stations  have  been  unexcelled  even  to  the  present 
day,  and  attributed  this  fact  to  the  following  causes:  The 
parallel  operation  of  all  the  stations,  which  guarded  the 
system  in  case  of  break-down  of  one  or  several  stations; 
the  storage-battery  reserve,  which  maintained  the  service 
even  in  a  complete  shutdown  of  all  the  generating  stations, 
and  especially  the  nature  of  the  system  of  low-tension  feed- 
ers and  mains,  which  limited  the  effect  of  any  break-down 
at  any  point  of  the  system  to  its  immediate  vicinity,  by 
limiting  the  power  which  could  be  concentrated  at  any  point 
to  such  an  extent  that  no  local  break-down  could  seriously 
affect  the  entire  system.  He  claimed  that  the  modern  poly- 
phase generating  stations  correspond  to  the  former  direct- 
current  generating  stations,  and  the  high-voltage  feeders 
from  the  main  stations  to  the  substations,  and  the  tie-lines 
between  the  stations,  correspond  to  the  2200-volt  feeders 
and  tie-lines  between  the  earlier  stations. 

The  author  expressed  the  opinion  that  on  account  of  the 
increase  in  the  loss  of  economy  and  reliability,  and  the 
complication  of  control  of  a  system  with  the  increasing 
number  of  separate  stations,  the  only  feasible  method  which 
permits  unlimited  extension  of  the  system,  without  any 
increase  of  danger  and  complication,  is  the  parallel  opera- 
tion of  the  entire  system  on  a  single  ring  bus,  w'hich  is 
divided  into  sections  by  power-limiting  busbar  reactances. 
The  limitation  of  power  by  the  reactances  in  busbars  and 
generators  appears  sufficiently  safe,  but  it  has  the  disad- 
vantage of  momentarily  exposing  the  busbar  section  and 
the  feeder  sw^itches  to  the  shock  of  short-circuit  in  case  of 
the  failure  of  a  feeder.  It  is  probable,  therefore,  that  a 
safer  way  of  operation  would  result  from  limiting  the 
power  of  the  feeders  by  reactances  and  maintaining  service 
on  each  feeder  in  case  of  a  fault  until  the  fault  either  clears 
itself  or  the  feeder  has  to  be  cut  off.  That  is  to  say,  it 
seems  desirable  in  the  modern  high-output,  high-voltage 
station  to  return  to  the  well-tried  principle  of  the  low- 
tension,   direct-current  system. 

The  parallel  operation  of  synchronous  machines  requires 
reactance  in  the  circuit  between  the  machines.  It  is  neces- 
sary, however,  that  the  combined  impedance  of  the  resist- 
ance and  reactance  of  the  cross-circuit  should  be  sufficiently 
low  to  allow  a  large  enough  current  to  be  produced  to  keep 
the  machines  together  against  any  tendency  to  separate 
them,  such  as  inequality  of  the  driving  power,  slightly 
different  speed,  adjustment  of  the  engine  governors,  etc. 
With  greatly  increased  reactance  in  the  circuit  it  would  be 
necessary  to  control  the  speed  of  the  prime  movers  inde- 
pendently of  the  alternators,  so  as  to  be  so  closely  the 
same  under  all  conditions  as  to  require  a  very  small  syn- 
chronizing power  between  the  alternators  to  pull  them  into 
step.  That  is  to  say,  the  prime  movers  must  be  synchron- 
ized. Although  this  problem  has  not  yet  been  solved,  its 
solution  presents  no  difficulty  because  the  governors  can  be 
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controlled  electrically  with  the  required  amount  of  ease. 
The  governor  in  the  steam  supply  system  would  be  con- 
trolled by  the  rate  of  exchange  of  energy  between  the  sta- 
tions, in  combination  with  sufficiently  powerful  dashpots 
to  guard  against  the  hunting  of  the  governors. 

All  (if  tlie  three  papers  of  the  morning  were  discussed 
later,  but  briefly,  owing  to  the  limitations  of  time.  ^  Mr. 
John  \V.  Lieb,  jr.,  praised  the  acute  analysis  by  Dr.  Stein- 
met/,  of  the  central-station  problem  and  said  that  the  other 
two  papers  were  notable  instances  of  the  modern  system  of 
applving  scientific  research  to  industrial  advancement.  The 
.\ew  York  Edison  Company  has  found  a  wide  variation  in 
the  external  reactance  of  generators,  the  difference  being  as 
great  as  two  to  one.  Disturbances  on  the  large  interlaced 
systems  due  to  short-circuits  or  generator  failures  are  tre- 
mendous. Unique  problems  in  starting  up  substations  are 
also  presented.  He  referred  to  the  dependence  of  great 
industrial  operations  on  the  huge  electric  systems  of  to-day 
and  added  that  fortunately  central-station  companies  can 
feel  safe  because  the  art  provides  well  against  disastrous 
break-downs. 

Mr.  Max  H.  Collbohm.  of  Madison,  Wis.,  contributed  a 
written  discussion,  in  which  he  advocated  the  horizontal- 
break  type  of  oil  switch  rather  than  the  vertical-break 
instrument,  and  in  connection  with  synchronizing  he 
favored  the  liberal  use  of  induction  generators. 

Mr.  David  B.  Rushmore.  of  the  General  Electric  Com- 
pany, said  that  the  problem  w^hich  the  central  station  has 
to  face  is  one  due  to  increased  magnitude,  and  is  com- 
parable to  social  and  industrial  problems  incident  to  modern 
conditions.  While  central  stations  and  distributing  systems 
are  increasing  in  magnitude,  yet  larger  sizes  of  generators 
are  to  be  expected,  and  placing  a  reactance  outside  the  ma- 
chine allows  a  larger  and  a  better  generator  to  be  designed. 
The  automatic  protection  of  transmission  lines  has  been  at- 
tained in  the  aluminum  lightning  arrester,  and  what  is 
now  needed  is  an  automatic  reactance  to  prevent  short- 
circuits.  Probably  a  larger  use  than  even  at  present  of 
protective  apparatus  is  indicated. 

Mr.  Charles  W.  Stone,  of  the  General  Electric  Company. 
said  that  station  ratings  could  be  increased  without  any 
material  change  in  the  oil  switch,  and  he  complimented  the 
engineers  of  the  Commonwealth  Edison  Company  for  their 
thorough  work  as  set  forth  in  their  paper.  He  believed 
that  the  vertical-break  switch  with  the  baffle  has  greater 
possibilities  than  the  horizontal-break  type.  The  high  ex- 
ternal reactance  machine  is,  he  said,  an  advance  in  the 
art;  generators,  he  added,  should  be  so  designed  as  to  be 
as  safe  as  possible,  and  then  supplemented  by  external 
reactance. 

Mr.  B.  G.  Lammc,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  said  that  on  very  large  machines  there 
are  bound  to  be  short-circuits  sooner  or  later,  and  that 
reactance  currents  should  be  kept  down.  In  two-pole  and 
four-pole  high-speed  machines  internal  reactance  can  be 
easily  secured,  a  comparatively  small  number  of  coils  tend- 
ing to  give  high  reactance.  High-reactance  machines  are 
in  many  cases  high-output  machines.  H  necessary  the  re- 
actance can  be  placed  outside  the  generator.  Considerable 
complaint  has  arisen  from  flashing  when  machines  are 
short-circuited;  sometimes  the  cause  of  such  short-circuiting 
does  not  lie  in  the  machine,  but  is  attributable  to  some 
other  reason,  such  as  the  construction  of  the  end  bells. 
Repeated  short-circuits  are  much  more  to  be  dreaded  than 
individual  cases.  In  making  iron  reactances  a  very  large 
internal  air  gap  should  be  allowed. 

Mr.  C.  F.  Scott,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  read  a  short  communication  from  Mr. 
W.  L.  Waters,  of  the  same  company,  which  was  illustrated 
by  a  lantern  slide.  .\  generator  was  described  with  means 
for  reducing  possible  short-circuits  to  a  minimum. 

Mr.  L.  A.  Ferguson  a.sked  Mr.  I.annne  for  more  specific 


jilts 


information  on  high  internal  reactance  as  compared 
low  reactance.  In  reply  Mr.  Lamme  said  that  the  leadiftj 
tendency  is  to  use  the  largest  amount  of  copper  that  cari 
be  got  into  the  machine  in  order  to  increase  the  output,  anq 
this  means  high  reactance.  He  did  not  favor  reactanc< 
outside  the  machine  unless  absolutely  necessary. 

In  closing  the  discussion  Mr.  Schuchardt  described  the 
reactance  house  at  the  Fisk  Street  station  of  the  Conmlon^ 
wealth  Edison  Company.  Mr.  Merriam  surrendered  his 
time  to  Dr.  Steinmetz,  who  said  that  the  oil  circuit-breakel 
is  based  on  the  control  of  explosive  forces  developed  by 
enormous  power  at  the  break.  He  spoke  well  of  the  induc- 
tion generator.  This  machine,  he  said,  has  advantages  with 
respect  to  short-circuit  currents,  but  there  are  serious  dif- 
ficulties in  the  way  of  introducing  it  into  practice.  an.d( 
moreover,  this  type  of  generator  does  not  solve  the  momen- 
tary short-circuit  problem.  As  to  the  external  and  internaV 
reactance  for  generators,  he  said  that  the  problem  is  essen- 
tially similar  to  that  which  nearly  thirty  years  ago  wasj| 
confronted  in  the  early  Edison  low-tension  station.  It; 
was  then  solved,  and,  although  it  cannot  now  be  attacked' 
in  the  same  manner  as  then,  it  is  nevertheless  being  solved! 
just  as  surely. 

On  Tuesday  afternoon  the  members  and  visitors  took 
luncheon  at  the  Hawthorne  works  of  the  Western  Electric 
Company,  and  after  inspecting  the  several  departments  of 
the  factory,  visited  the  Fisk  and  Quarry  Street  generating 
stations  belonging  to  the  Commonwealth  Edison  Company 
of  Chicago. 


Convention  of  Canadian  Electrical  Association. 


The  Canadian  Electrical  Association  held  its  twenty- 
first  annual  convention  at  Niagara  Falls,  Ontario,  on  June 
21,  22  and  23.  The  meetings  took  place  in  the  Convention 
Hall  of  the  Clifton  House  in  full  view  of  the  falls. 

On  the  morning  of  June  21,  shortly  after  10  o'clock,  the: 
president,  Mr.  A.  A.  Dion,  called  the  members  to  order.' 
Mr.  O.  E.  Dores,  the  Mayor  of  the  city,  delivered  an 
address  of  welcome,  to  which  the  president  responded  in,| 
his  usual  happy  manner,  thanking  the  Mayor  for  the  cordi- 
ality of  his  greeting. 

President  Dion  then  addressed  the  meeting,  expressing 
■his  pleasure  in  seeing  so  many  prominent  men  in  the  elec- 
trical industry  present,  and  in  having  the  opportunity  of 
discussing  with  them  the  important  questions  which  would 
come  up  for  consideration.  At  first,  he  said,  it  had  been 
the  intention  to  meet  in  Winnipeg  this  year,  but  arrange- 
ments could  not  be  made  and  the  visit  to  the  West  had  to 
be  postponed.  He  referred  to  the  affiliation  which  had 
taken  place  with  the  National  Electric  Light  Association 
during  the  past  year,  and  expressed  his  belief  that  this 
could  not  but  be  of  great  benefit  to  every  member  of  the 
association.  Provincial  committees  had  been  formed 
throughout  Canada  and  he  felt  convinced  a  large  increase 
in  membership  would  be  the  result.  A  suggestion  had  been 
made  some  time  ago  by  one  of  the  past-presidents,  Mr. 
i'rederick  Nicholls,  that  the  past-presidents  should  not  be 
allowed  to  fall  back  into  idleness,  but  should  form  an 
advisory  board,  which  could  render  valuable  assistance  be- 
cause of  their  experience,  and  he  hoped  that  this  idea 
would  be  carried  out.  President  Dion  concluded  his  ad- 
dress by  thanking  Mr.  T.  S.  Young,  the  secretary-treasurer 
of  the  association,  for  his  energetic  efforts  and  timely  sug- 
gestions in  helping  to  bring  about  such  a  successful  meet- 
ing. 

Mr.  Young,  in  presenting  his  report,  which  showed  the 
association  to  be  in  a  flourishing  condition,  outlined  the 
work  of  the  year,  and  referred  particularly  to  the  cor- 
respondence with  the  Canadian  government  with  respect 
to  the  printing  of  postage  stamps  in  rolls. 


I,  I9II. 


ELECTRICAL     WORLD. 


The  next  order  of  business  was  the  reading  of  papers,  and 
le  president  called  on  Mr.  R.  F.  Pack  to  read  Mr.  E.  Lit- 
e's paper   entitled   "Operating   Safeguards." 

OPERATING   SAFEGUARDS. 

Mr.  Little's  paper  contained  a  review  of  a  few  of  the 
i    ecessary    safeguards    in    modern    central-station    systems, 
"he  safeguards  described  related  to  life  and  property  and 
3  the  insuring  of  continuity  of  service.     The  author  dis- 
ii-;5cd  oil  switches  and  circuit-breakers,  protective  relays, 
ing  arresters   and   ground    detectors,    and    outlined 
i.ls    for    the    care    and  installation  of  aluminum-cell 
rrcsiers  and  for  the  safeguarding  of  life  and  property. 
Quite  a  number  of  the  members  took  part  in  the  discus- 
ion  of  the  paper.    President  Dion  said  that  he  thought,  in 
efercnce  to  giving  first  aid  to  those  who  had  received  an 
lectric  shock,  that  the  best  way  to  educate  those  who  would 
ome   in   contact   with   that   class  of   work   is   a   practical 
lemonstration,  as  more  can  be  learned  in  that  way  than  by 
he  reading  of  pamphlets.     Mr.  Marston,  of  Chicago,  said 
hat,  although  the  use  of  electric  current  if  properly  con- 
lucted  is  quite  safe,  yet  it  is  best  to  impress  the  public  with 
I  he  idea  that  great  care  should  be  used  and  every  precau- 
'  ion  taken  against  accident. 

CENTRAL-STATION    PUBLICITY. 

The  advantages  of  newspaper  publicity  to  the  central- 
station  industry  were  outlined  in  a  paper  by  Mr.  Glenn 
Marston.  The  author  called  attention  to  the  value  to  the 
rentral  station   of  obtaining  the  publication  of  legitimate 

"  lews  items   relating  to  the  central-station   industry.     He 

I  rlaimed  to  possess  unbounded  faith  in  the  use  of  display- 
idvertising  columns  of  newspapers  in  educating  the  public. 
(le  stated  that  publicity  can  be  made  an  effective  agent  in 

,  leveling  the  load  curve,  and  argued  that  by  means  of  dis- 
play advertising  and  legitimate  news  items  the  people  can 

'  be  convinced  that  the  coavenience  of  electricity  makes  it 
chea'p  at  any  price.  The  value  of  publicity  is  greatest  by 
reason  of  its  ability  to  create  gross  earnings,  but  it  is  of 
much  importance  in  directing  the  demand  for  electricity 
along  lines  which  will  give  the  company  an  opportunity 
to  increase  its  net  earnings. 

t  Mr.  Marston's  paper  called  forth  considerable  discussion. 
■Mr.  Martin,  in  discussing  the  paper,  expressed  regret  that 
the  author  had  not  touched  on  some  other  methods  of  ad- 
vertising, such  as  bill  posters,  window  posters,  exhibitions 
of  devices,  etc.,  and  how  far  it  is  wise  to  go  in  the  mat- 
ter of  expense.  Mr.  L  H.  Wright,  of  North  Bay,  thought 
some  of  the  suggestions  in  the  paper  would  not  apply  to 
small  towns.  Mr.  Larmouth  said  a  great  deal  of  money 
could  be  wasted  in  advertising  if  care  were  not  taken. 
Mr.  Dion  asked  whether  or  not  it  was  advisable  to  assist 
in  wiring  houses  for  electric  lighting.  Mr.  Marston  said 
he  believed  that  publicity  of  all  kinds  pays  when  carried 
out  along  right  lines ;  that  as  soon  as  the  people  know 
about  electricity  and  what  it  means  to  carry  the  energy  to 
their  homes  they  will  appreciate  the  work  that  is  being 
done  to  give  them  good  service. 

I  SERVICE   PROTECTION. 

At  the  opening  of  the  afternoon  session  Mr.  George  R. 
Smith  presented  a  paper  in  which  were  described  numerous 
methods  now  employed  for  preventing  the  theft  of  elec- 
tricity. The  devices  described  included  sealable  service 
entrance  cut-outs,  sealable  combination  service-  and  meter 
testing  cut-outs,  service  distribution  cut-outs,  refillable  por- 
celain fuses,  terminal  protectors  and  non-magnetic  wiring 
frames  for  meters.  Descriptions  were  also  given  of  seals, 
the  most  effective  of  which  was  stated  to  be  of  two  designs, 
the  all-porcelain  seal  with  metal  shackle  and  the  metal  seal 
and  shackle  with  porcelain  breakable  button.  In  the  all- 
porcelain  design  the  seal  is  so  constructed  that  the  barbs 
of  the  metallic  shackle  when  driven  home  engage  the  in- 
terior wall  of  the  seal  and  cannot  be  withdrawn  without 
breaking  the  wire  or  the  porcelain  seal  itself.  The  metal- 
lic type  of  seal  is  essentially  the  same  in  principle  as  the 


porcelain  seal.  It  is  of  metal  having  a  breakable  porcelain 
button  through  which  the  shackle  is  passed.  This  seal 
may  be  used  indefinitely  by  installing  new  breakable 
buttons. 

The  discussion  on  this  paper  was  very  general.  All 
agreed  that  it  is  a  subject  of  very  great  interest  to  central- 
station  men  and  is  becoming  more  so;  that  as  the  public 
becomes  more  familiar  with  electricity  it  becomes  neces- 
sary to  devise  some  means  of  protection  against  tampering 
with  the  wires.  It  is  thought  by  some  difficult  to  enforce 
a  set  of  rules,  especially  where  there  is  competition,  but  all 
agreed  that  this  is  a  very  live  question  which  has  to  be 
reckoned  with.  On  account  of  the  expense  some  of  the 
members  thought  it  hardly  worth  while  to  put  protection 
on  all  wires,  but  only  on  suspected  cases,  and  in  this  way 
cut  down  the  leakage.  Mr.  Smith,  in  replying,  cited  the 
case  of  one  city  where  he  had  been  informed  the  loss  had 
been  reduced  50  per  cent  by  the  use  of  protectors.  He 
thought  it  a  wise  thing  to  remove  the  temptation  rather 
than  catch  customers  taking  energy  and  then  prosecute 
theuL 

GENERAL    ACCOUNTING. 

An  outline  of  scientific  management  as  applied  to  the 
central-station  industry  was  given  in  a  paper  by  Mr.  C.  E. 
Bowden,  which  was  presented  by  Mr.  R.  F.  Pack,  the 
author  being  absent.  In  .scientific  management  every  de- 
partment of  the  business  is  brought  under  the  careful 
scrutiny  of  men  who  are  e.xpert  in  their  particular  line  of 
work.  In  this  way  the  best  methods  and  best  practices 
suitable  to  the  conditions  of  each  company  can  be  deter- 
mined and  adopted  as  found  desirable.  Thus  the  efficacv 
of  the  entire  plant  would  be  raised  to  the  highest  possible 
degree.  The  author  discussed  accounting  under  the  heads 
of  payroll  accounting,  store  accounting  and  cost  account- 
ing. He  claimed  that  central-station  companies  are  now 
at  a  critical  point  in  their  history.  They  are  confronted 
on  one  hand  by  an  increase  in  the  price  of  labor  and  of 
almost  everything  that  enters  into  the  cost  of  their  product, 
and,  on  the  other  hand,  by  public  sentiment  which  would 
certainly  be  hostile  to  any  attempt  to  increase  rates;  in- 
deed, one  which  is  now  demanding  lower  rates  and 
attempting  to  enforce  this  demand  by  competition.  The 
only  remedy  for  this  condition  of  affairs  seems  to  be  re- 
forms from  within,  by  the  introduction  of  a  scientific  and 
systematic  attempt  to  secure  efficiency,  and  through  effi- 
ciency the  fullest  possible  results  from  every  detail  of 
operation  of  the  business. 

Mr.  Pack  read  the  report  of  the  committee  on  uniform 
accounting  immediately  at  the  close  of  Mr.  Bowden's 
paper. 

In  opening  the  discussion,  the  president  referred  to  the 
great  amount  of  work  the  committee  had  done  in  connec- 
tion with  the  report  and  hoped  that  the  members  would 
take  advantage  of  the  information  contained  in  it.  It  is 
very  important  to  know  not  merely  that  there  is  an  excess 
of  revenue  over  expenses,  but  also  just  what  is  the 
cost  of  each  factor  in  the  total  expenditure,  in  order  to 
maintain  a  proper  proportion  between  them,  and  compari- 
son with  other  companies  in  this  regard  is  very  helpful. 
Some  had  thought,  said  Mr.  R.  F.  Pack,  that  an  elaborate 
system  of  accounting  is  a  waste  of  money,  but  it  is  cer- 
tainly a  great  risk  to  get  along  without  a  system  by  which 
a  company  can  tell  exactly  where  it  stands.  By  having 
a  proper  check  on  the  expenditure  a  company  is  able  to 
rectify  mistakes  and  curtail  extravagance.  Colonel  Street 
remarked  that  Mr.  Bowden  should  be  commended  very 
highly  for  his  excellent  paper,  and  thought  that  the  smaller 
stations  could  adopt  some  such  system,  modifying  it  to 
their  requirements.  Mr.  I.  H.  Wright  said  that  it  is  of  .the 
utmost  importance  to  keep  track  of  the  stores,  and  in  this 
regard  he  thought  the  paper  very  valuable. 

The  convention  then  adjourned  until  the  following  morn- 
ing at  9 130  o'clock. 
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Thursday,  June  22,  being  "Coronation  Day"  and  a  gen- 
eral holiday  in  Canada,  the  convention  was  largely  at- 
tended. 

President  Dion  in  opening  the  session  called  upon  Mr. 
Wills  Maclachlan,  of  the  Trenton  Electric  &  Water  Com- 
pany, to  read  his  paper  on  "Some  Notes  on  Central-Station 
Management." 

.\i.\.nai;ement  of  central  station.s. 

The  keynote  of  a  paper  by  Mr.  Wills  Maclachlan  on 
"Management  of  Central  Stations"  was  that  the  central- 
station  manager  should  so  conduct  himself  that  he  will  be 
looked  upon  as  a  good  citizen  of  the  town,  as  well  as  a 
representative  of  a  light  company.  The  central-station 
manager  owes  it  to  the  public  and  to  his  city  to  take  an 
active  interest  in  public  questions.  When  he  does  so  he 
may  be  looked  upon  with  suspicion  at  first,  but  the  result 
will  be  that  his  present  critics  will  be  his  future  admirers. 
For  the  electrical  profession  to  come  closely  in  touch  with 
the  public  will  serve  in  a  great  degree  to  nullify  the  present 
idea  of  the  mystery  of  electricity.  The  author  entered  a 
plea  that  central-station  managers  and  the  electrical  profes- 
sion in  general  broaden  out  and  give  to  the  municipality 
and  to  the  public  the  benefit  of  their  services  as  broad- 
minded  citizens.  .\  great  benefit  will  result  to  the 
public  in  general,  and  to  the  electrical  profession  in  par- 
ticular, when  the  members  of  that  profession  come  to  look 
upon  it  as  their  duty  to  take  a  broad-minded  view  of  the 
work  they  owe  to  the  connnunity  as  a  whole. 

Mr.  Marston,  of  Hamilton,  thought  $1,500  a  year  would 
not  lie  too  much  to  pay  a  good  man  to  go  around  and  talk 
to  customers  and  in  this  way  bring  the  company  before  tlie 
public  in  a  favorable  way.  Exception  was  taken  to  the 
statement  in  the  paper  as  to  the  meter  reader  inquiring 
about  details  of  the  service,  as  he  usually  had  not  time  and 
it  was  sure  to  cause  trouble  unless  the  man  had  exceptional 
ability.  Mr.  Maclachlan  explained  that  he  referred  more 
particularly  to  small  towns. 

The  next  item  of  business  was  the  reading  of  tlic  paper 
"The  Relation  of  Public  Utilitv  Corporations  witli  llic 
Public,"  by  Mr.  G.  B.  McNabb. 

THE  CENTRAL  STATION    AND  THE  PUliUC. 

Mr.  G.  McNabb,  in  a  paper  entitled  "The  Relations  of 
Public-Utility  Corporations  with  the  Public,"  said  that  the 
object  of  a  public-utility  corporation  should  be  at  all  times 
to  give  the  customer  the  most  that  can  be  obtained  for  his 
money  consistent  with  good  business  judgment.  He 
stated  that  a  properly  conducted  complaint  department  can 
do  a  great  deal  toward  making  satisfied  consumers.  When 
a  consumer  makes  a  complaint  he  is  entitled  to  have  a 
thorough  investigation  made,  and  if  matters  are  found 
wrong  they  should  be  followed  up  until  they  are  made 
right.  Too  much  attention  cannot  be  paid  to  the  so-called 
"crank."  The  fellow  who  kicks  the  hardest  can  by  proper 
handling  be  made  to  boost  just  as  hard.  An  endeavor 
should  be  made  at  all  times  to  see  that  orders  for  service 
connections  are  promptly  executed,  because  great  annoy- 
ance is  often  caused  to  the  consumer  by  delays  in  having 
the  connections  made.  If  the  service  is  poor  at  the  start 
he  forms  an  initial  bad  impression  of  the  company  and  it 
is  difficult  subsequently  to  obtain  his  friendship.  The 
author  called  particular  attention  to  discrimination  among 
customers  of  the  same  class  for  like  service,  and  expressed 
the  opinion  that  the  sooner  public-utility  corporations 
adopt  a  schedule  of  rates  which  is  the  same  for  everybody 
for  the  same  class  of  service  the  better  will  be  the  results 
for  all  parties  concerned.  It  is  preferable  for  the  rates  to 
be  so  estimated  that  they  may  be  understood  by  all  cus- 
tomers. In  this  way  can  be  overcome  a  great  deal  of 
prejudice  which  is  caused  by  lack  of  knowledge  of  the 
central-station  business. 

Mr.  McNabb  had,  said  Colonel  Street,  covered  the  sub- 


iect  very  thoroughly.  J'he  only  other  point  he  felt  ought  to 
have  been  dealt  with  was  the  telephone  companies,  as  they 
were  the  source  of  more  annoyance  to  the  public  than  light- 
ing companies.  President  Dion,  in  summing  up  the  matter, 
said  it  was  always  to  be  borne  in  mind  that  "a  soft  answer 
turneth  away  wrath"  and  the  public  were  always  sus-i 
ceptible  to  courteous  treatment. 

Mr.  Jolni  F.  Gilchrist,  the  president  of  the  National  Elec-i 
trie  Light  Association,  then  addressed  the  meeting  in  a 
short,  pithy  speech  in  which  he  pointed  out  how  necessary 
it  was  for  the  members  of  electrical  associations  to  meet 
and  discuss  matters  of  moment  which  were  continually 
coming  up,  especially  as  there  were  and  could  be  no  up-to- 
date  handbooks  on  most  of  these  subjects.  He  hoped  that 
men  in  this  line  of  business  would  get  together  often  to 
discuss  the  latest  developments  so  that  conditions  might  be 
uniformly  improved.  At  the  conclusion  of  his  address  Mr, 
Gilchrist  was  heartily  applauded. 

A  paper  was  then  read  by  Mr.  Parker  H.  Kenible,  of  the 
Toronto  I'llectric  Light  Company,  on  "New  Business."  The 
paper  created  a  great  deal  of  interest. 

NEW-BUSINESS    GETTING. 

In  a  paper  on  "New-Business  Getting"  Mr.  Parker  H. 
Kemble  discussed  new  business  under  four  classes,  namely: 
.\bsolutely  new  business;  new  business  where  the  service 
has  been  installed  by  a  previous  customer  but  has  not  been 
used  for  some  time ;  succeeding  business  where  as  one 
tenant  moves  out  the  other  moves  in,  and  additional  busi- 
ness on  the  premises  of  existing  customers.  He  showed 
in  what  respect  each  of  these  classes  affects  the  revenue  of 
the  company,  and  claimed  that  the  rating  of  salesmen  by  the 
\olume  of  business  turned  in  is  entirely  wrong,  since  there 
should  be  some  direction  or  supervision  of  the  salesmen  as 
to  the  character  of  the  business  solicited.  He  stated  that 
the  expenditure  of  money  for  securing  profitable  revenue 
can  be  made  better  and  with  more  satisfactory  results  if 
judicious  care  is  exercised  in  the  selection  and  securing  of 
new  business,  as  compared  with  the  expensive  and  unsatis- 
factory attempt  to  turn  an  unprofitable  customer  into  a 
])rofitable  one  after  the  company  has  incurred  a  large 
expenditure  and  investment.  The  author  claimed  that  al- 
though new  business  is  the  lifeblood  of  the  progressive  cen- 
tral station,  yet  a  careful  analysis  of  the  cost  of  serving  cus- 
tomers of  different  classes  in  any  large  company  will  show 
that  many  hundreds  of  customers  among  the  smaller  sta- 
tions and  many  thousands  among  the  larger  are  actually 
costing  the  company  from  10  per  cent  to  30  per  cent  more 
per  kw-hour  delivered  than  the  company  receives  from  the 
customer.  The  author  explained  that  his  criticism  of  the; 
new-business  campaign  related  not  so  much  to  a  desire  to 
decrease  the  amount  of  new  business  as  to  a  wish  to  call 
attention  to  the  fact  that  paying  results  can  be  better 
secured  by  the  concentration  of  effort  along  the  lines  of 
greatest  profit. 

In  closing  the  discussion  Mr.  Kemble  said  he  thought, 
as  Mr.  Marston  had  suggested,  that  the  salesman  should 
study  such  points  as  diversity  factor  and  load  curves  as  an 
aid  to  carrying  on  intelligently  his  work.  The  best  method 
nf  paying  a  salesman  he  thought  a  difficult  matter  to  deter- 
mine, but  perhaps  a  salary,  with  a  bonus  commensurate 
with  his  services  at  the  end  of  the  year,  was  a  good  plan, 

METERS    AND    METER    INSPECTION. 

The  report  of  the  joint  committees  on  meters  and  meter 
inspection  was  then  taken  up.  outlining  the  work  of  the 
committee,  and  in  this  connection  Mr.  Lamb,  from  the 
government  office,  delivered  an  address  on  the  Canadian 
system  of  government  control  of  electric  light  and  motor 
service,  which  was  listened  to  with  a  great  deal  of  interest 

At  the  close  of  the  morning  session  Mr.  Ralph  Beeman 
of  the  National  Electric  Light  Association,  read  his  papei 
on  "The  Incandescent  Lamp  and  Its  Circuit." 
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INCANDESCENT  LAMP  FILAMENTS. 

In   a   paper   entitled   "The   Incandescent   Lamp   and   Its 
I  ircuits  "  Mr.  Ralph  Benian  described  the  features  which 
!:aracl<.'ri/.e  the  filaments  of  various  types  of  incandescent 
lips.     He  mentioned  the   faulting  of  the  tantalum  fila- 
:it  when  used  with  alternating  current,  and  the  niicro- 
i>ic   size  of   filaments  of  tungsten  and  tantalum   lamps, 
stated   that   the  diameter   of   a   25-watt   tungsten   lamp 
Mgned  for  operation  at  no  volts  is  0.0012  in.,  which  is 
■~  than  one-half  the  diameter  of  the  average  human  hair. 
V  considerable  portion  of  the  paper  was  devoted  to  the 
:ation  in  the  temperature  of  the  lamp  when  used  with 
■mating  current.     Curves  were  given   for  showing  the 
iciic  candle-power  variations  of  a  25-watt  tungsten  fila- 
ment when  operated  at  25  cycles,  30  cycles  and  60  cycles. 
!  he  candle-power  varied  from  90  per  cent  to  112  per  cent 
'O  cycles,  from  84  per  cent  to  121  per  cent  at  30  cycles, 
I  from  74  per  cent  to  131   per  cent  at  25  cycles.     He 
cd  that  when  the  candle-power  varies  from  30  per  cent 
i\'e  to  30  per  cent  below  normal  during  a  cycle,  the  life 
icduced  about  So  per  cent  of  that  obtained  on  direct 
rent  at  the  same  effective  voltage.     When  operated  at 
cycles  the  life  is  reduced  by  only  about  4  per  cent  com- 
;  ed  with  what  it  would  be  with  direct  current. 
vt  I  o'clock  p.  m.  the  session  adjourned  to  attend  the 
■ciation  luncheon,  with  which  all  were  delighted.     Two 
.  resting  after-dinner  speeches  were  given,  one  by   Mr. 
Munro  Grier,  K.  C,  of  Niagara  Falls,  on  the  "Corona- 
1,"  and  another  by  Mr.  Samuel  Insull,  president  of  the 
nmonwealth  Edison  Company  of  Chicago,  after  which 
members  dispersed  to  enjoy  a  trip -to  Chippewa  sight- 
:ng. 

'n    Friday    morning   the   association   held   its   executive 
-ion  for  the  election  of  officers,  and  the  following  were 
:ted  as  officers  for  the  ensuing  year :     Mr.  A.  A.  Dion, 
president;  Mr.  R.  F.  Pack,  first  vice-president;  Mr.  W.  L. 
Bird,  second  vice-president;  Mr.  T.  S.  Young,  secretary- 
treasurer.     The   following  were   elected   members   of   the 
managing    committee :     Messrs.    W.    C.   Hawkins,   A.   L. 
;  Mudge,  C.  E.  A.  Carr,  D.  H.  McDougall,  F.  A.  Chisholm. 
t  L.  V.  Webber,  W.  Phillips,  J.  H.  Larmouth,  J.  S.  Norris. 
•  I.  H.  Wright,  J.  W.  Purcell,  R.  H.  Sperling,  J.  W.  Crosby 
1  and  R.  B.  McDonagh. 

'  After  the  close  of  the  executive  session  the  regular  ses- 
;  sion  was  called,  and  the  president  asked  Mr.  C.  F.  Scott,  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  to 
I  read  his  paper  on  "The  Importance  of  Co-operation  Be- 
!  tween  the  Central  Stations  and  the  Electrical  Manufac- 
3  turers." 

i'  THE     CENTRAL     STATION     .\ND     MANUFACTURER. 

f  The  paper  treats  the  subject  of  co-operation  between  the 
I  central  station  and  the  manufacturer  of  apparatus  under 
the  heads  of  engineering,  commercial  engineering  and  com- 
mercial. Under  the  first  head  it  is  advised  that  standard 
apparatus  be  purchased  if  it  will  meet  the  requirements,  as 
'  such  apparatus  is  the  outcome  of  years  of  evolution  in 
'  which  the  best  thought  of  the  designer,  the  best  skill  of  the 
factory  and  the  results  of  experience  are  combined.  Con- 
ference with  the  manufacturer  is  recommended  before 
decision  as  to  a  definite  type  or  size  of  generating  unit  or 
other  apparatus,  thereby  securing  the  advice  of  the  manu- 
facturer's engineering  department,  which  is  necessarily  in 
touch  with  the  standard  changing  conditions  and  with  the 
operating  requirements  of  other  stations.  While  the  wis- 
dom of  such  conference  is  obvious,  it  is  stated  to  be  not 
uncommon  for  rigid  specifications  to  be  presented  to  manu- 
facturers without  provision  for  alternative  propositions. 
As  to  commercial  engineering,  this  in  many  cases  consists 
in  a  definite  adaptation  of  electrical  appliances  to  bring 
commercial  results.  The  knowledge  of  how  to  accomplish 
these  results  requires  their  careful  investigation,  and  ex- 
perience which  is  often  beyond  the  scope  of  the  individual 
central   station,'  and   is   something   which   must   be    under- 


taken by  the  manufacturing  company,  as  it  must  know  what 
are  the  exact  conditions  in  order  that  it  may  design  its 
apparatus  so  as  to  meet  them.  The  information  and  data 
which  the  progressive  manufacturing  company  necessarily 
acquires  in  order  to  design  its  apparatus  to  meet  require- 
ments of  actual  service  are  the  precise  data  which  the 
central  station  needs  in  order  to  understand  and  effectively 
represent  the  situation  to  the  power  users  whom  it  should 
serve.  In  commercial  prosperity  and  success,  as  measured 
by  the  earning  of  dividends,  the  manufacturer  and  central 
station  have  much  in  common.  The  central  station,  in  fair- 
ness to  its  patrons  and  for  its  own  success,  requires  the 
best  possible  apparatus.  The  loss  of  direct  revenue  from 
a  short  interruption  of  service,  not  considering  the  loss  of 
prestige  and  cost  of  repair,  much  more  than  compensates  for 
the  difference  between  the  cost  of  inferior  apparatus  and 
the  cost  of  the  best.  Not  only  should  the  best  apparatus  be 
bought,  but  it  should  command  a  fair  price,  and  the  manu- 
facturer who  makes  the  best  should  be  supported  and  should 
be  encouraged  to  make  his  apparatus  still  better.  The 
manufacturing  companies  have  expended  millions  of  dollars 
in  developing  new  and  better  apparatus,  and  the  central  sta- 
tion is  reaping  the  benefit.  Such  work  must  go  on,  and  it 
must  be  aided  both  by  engineering  corporations  and  by  the 
commercial  encouragement  of  the  central-station  interests. 
Upon  the  progressive  policy  of  the  central  station  in  acting 
with  the  manufacturer  of  apparatus  on  the  one  hand  and 
the  public  on  the  other  depend  the  commercial  prosperity  of 
the  manufacturer  and  the  central  station  and  the  general 
welfare  of  the  community,  in  which  industries,  transporta- 
tion and  daily  life  are  becoming  more  dependent  upon  elec- 
tric power. 

A  discussion  of  considerable  length  took  place,  which 
was  opened  by  Mr.  R.  G.  Black,  who  asked  Mr.  Scott  what 
his  idea  was  as  to  the  use  of  coil-wound  rotors  as  com- 
pared with  squirrel-cage  rotors.  Mr.  Beeman  thought  that 
the  central  station  was  often  blamed  where  the  manufac- 
turer was  really  to  blame  by  not  taking  sufficient  care  in 
the  installation.  Mr.  Lamb,  of  the  government  office, 
thought  the  point  brought  out  with  reference  to  standard- 
ization was  very  important.  In  this  country,  said  Mr. 
Lamb,  standardization  was  being  carried  perhaps  to  ex- 
cess, while  in  Europe  it  was  the  opposite,  where  they  were 
too  indiscriminate.  He  thought  standardization  if  car- 
ried out  would  reduce  the  cost  of  manufactured  articles. 
Mr.  Kemble,  Mr.  Baker  and  other  members  continued  the 
discussion.  Mr.  Scott  in  replying  to  Mr.  Black's  question 
as  to  rotors  said  it  was  a  question  that  could  not  be 
.answered  yes  or  no,  as  each  had  advantages.  In  the  mat- 
ter of  standardization,  he  thought  in  some  cases  it  would 
he  a  great  advantage,  while  in  others  it  could  not  be 
applied,  as  things  are  in  the  progressive  stage  and  improve- 
ments are  continually  being  made. 

The  next  paper  taken  up  was  on  ''Ornamental  Street 
Lighting,"  by  Mr.  T.  F.  Kelly,  of  the  Hamilton  Electric 
Light  &  Power  Company. 

ORNAMENTAL    STREET    LIGHTING. 

In  a  paper  by  Mr.  T.  F.  Kelly  information  was  given 
regarding  ornamental  street-lighting  systems  in  Canada, 
with  special  reference  to  the  system  employed  at  Hamilton. 
Ont.  Ornamental  street-lighting  systems  are  used  in  New 
Westminster,  Vancouver,  Victoria,  St.  Catharines,  Ft. 
William  and  Ottawa.  In  the  majority  of  cases  the  stand- 
ards installed  are  equipped  with  five  lamps,  although  in 
some  cases  there  are  only  three,  and  in  one  case,  at  Ft. 
William,  ornamental  combined  trolley  and  lighting  stand- 
ards are  equipped  with  only  four  lamps. 

The  standards  installed  at  Hamilton  contain  four  side 
lamps  operating  pendent,  with  a  center  lamp  placed  up- 
right. There  are  fifty-eight  five-lamp  standards  along  King 
and  James  Streets  illuminating  a  total  of  2262  ft.,  the 
standards  being  placed  from  40  ft.  to  45  ft.  apart.  Each 
standard  is  equipped  with  one  loo-cp  and  four  75-cp  tung- 
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sten  lamps  in  lO-m.  ami  u-in.  "polycase"  globes.  The 
circuits  for  the  standards  are  run  from  a  transformer 
in  the  center  of  each  block.  The  circuits  contain  three 
wires  and  run  down  the  transformer  pole  in  conduit  to  the 
nearest  standard  and  from  there  are  distributed  to  the 
different  standards  in  that  particular  block  in  conduit 
placed  about  3  in.  below  the  surface  of  the  pavement  near 
the  curb.  The  three-wire  arrangement  is  used  in  order  to 
permit  the  top  lamp  to  be  used  throughout  the  whole  night 
with  the  others  turned  off  at  1 1  o'clock. 

The  system  is  installed  and  maintained  by  the  electric- 
supply  company.  The  merchants  and  property  owners 
benefited  by  the  illumination  pay  for  the  service  at  the  rate 
of  12.5  cents  net  per  foot  frontage  per  month.  The  author 
expressed  the  opinion  that  perhaps  the  most  successful  way 
for  a  central  station  to  undertake  to  install  such  an  equip- 
ment is  to  endeavor  to  induce  the  merchants  and  property 
owners  to  pay  for  the  cost  of  installing  the  system  and 
the  city  to  pay  for  the  maintenance.  As  a  result  of  the 
installation  of  the  ornamental  lighting  the  merchants  them- 
selves will  then  begin  to  realize  as  they  have  never  done 
before  that  lighting  attracts  trade,  so  that  the  system 
installed  is  a  means  of  increasing  revenue  from  interior 
and  window  lighting, 

This  paper  was  the  occasion  of  considerable  discussion, 
the  members  being  interested  in  the  cost  of  maintenance  of 
the  different  systems  mentioned  and  the  questions  of  globes 
etc.  It  had  been  found  by  some  of  the  members  that  good 
illumination  on  the  streets  caused  the  increase  of  window 
lighting  and  sign   lighting. 

The  report  of  the  committee  on  the  standardization  of 
line  construction  was  then  presented  by  Mr.  Black.  He 
said  the  committee  had  as  yet  no  definite  report  to  offer. 
but  referred  the  members  to  the  volume  published  by  the 
National  Electric  Light  Association  on  the  subject  as  being 
worthy  of  study  and  consideration. 

On  resuming  in  the  afternoon  a  paper  was  read  by  Mr. 
C.  E.  Allen,  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  of  Pittsburgh,  on  "The  Importance  of  the 
L'se  of  Potential  Regulators  on  Distributing  Systems." 

POTEXTI.\L    REGULATORS    ON    DISTRIBUTING    SYSTEMS. 

The  paper  described  in  detail  an  induction  type  of  regu- 
lator which  is  claimed  to  possess  a  number  of  advantages 
over  the  step-by-step  type  of  regulator.  Referring  to  the 
speed  of  operation  of  regulators,  it  is  stated  that  the  most 
economical  and  satisfactory  speed  is  approximately  twenty 
seconds  from  maximum  boost  to  maximum  buck.  It  is. 
however,  practically  impossible  to  get  a  regulator  that  will 
take  care  of  very  rapid  fluctuations  such  as  occur  within 
the  correction  of  a  second.  With  an  induction  regulator 
having  a  speed  of  tw"enty  seconds,  and  using  a  specified 
adjustment  on  the  primary  and  secondary  coils,  it  is  said 
that  there  are  practically  no  conditions  on  the  feeder  within 
the  capacity  of  the  regulator  that  cannot  be  taken  care  of 
satisfactorily.  The  author  states  that  the  advantages  of 
the  regulator  are  such  that  no  modern  central  station  hav- 
ing more  than  one  feeder  can  economically  do  without  the 
feeder  regulator.  A  calculation  is  given  showing  that  the 
saving  from  the  increased  life  of  lamps  due  to  good  regula- 
tion more  than  justifies  the  investment  in  such  an  appliance. 

Mr.  C.  F.  Scott  though  that  regulation  on  a  circuit 
tended  to  give  uniform  voltage  and  in  that  way  improved 
the  quality  of  the  service.  It  was  interruption  to  the  serv- 
ice which  gave  the  central  stations  so  much  trouble  and 
the  customers  annoyance,  and  he  considered  the  apparatus 
very  necessary.  To  a  question  by  Mr.  McDougall  as  to 
whether  the  noise  had  been  eliminated,  Mr.  Allen  replied 
that  as  far  as  the  machine  itself  was  concerned  noise  was 
reduced  to  a  mininmm. 

The  next  paper  was  by  Mr.  Roderick  J.  Parke,  of  Toronto, 
entitled  "Some  Recent  Developments  in  Electric  Heating 
and  Cooking  Devices."     This  paper  was  pronounced  inter- 


esting  on   account   of   the   comparisons   given   between   gas 
and  electric  cooking  of  meats,  pastry,  etc. 

HEATING    AND    COOKING    DEVICES. 

After  discussing  the  various  methods  applied  in  electric 
cooking,  the  paper  gives  data  of  a  number  of  competitive 
cooking  tests  employing  a  gas  oven,  an  ordinary  electric 
oven  and  what  is  termed  an  automatic  electric  oven.  In  the 
latter  the  heating  element  forms  part  of  removable,  adjust- 
able shelves,  the  element  of  each  shelf  being  placed  in  cir- 
cuit upon  pushing  the  shelf  against  the  back  of  the  oven. 
The  oven  is  mounted  on  a  stand  provided  with  a  shelf 
carrying  open-wire  heaters,  which  may  be  used  for  broil- 
ing and  frying.  A  bi-metallic  thermostat  is  so  installed  as 
to  be  sensitive  to  changes  of  temperature  within  the  oven 
and  controls  the  cooking  temperature.  The  automatic  con- 
trol is  provided  with  two  switches,  one  to  cut  off  the  main 
current  and  the  other  to  set  the  control  so  that  when  the 
current  is  automatically  cut  off  it  will  remain  off',  otherwise 
the  control  will  operate  automatically  to  restore  the  heating 
current  whenever  the  temperature  falls  below  a  prede- 
termined value,  which  can  be  fixed  at  any  desired  tempera- 
ture. Following  are  the  results  given  of  some  of  the  tests: 
In  baking  2-lb.  6-oz.  bread  the  cost  was  1.47  for  the  ga? 
oven,  5.25  cents  for  the  ordinary  electric  oven  and  1.8: 
cents  for  the  new  electric  oven,  the  time  of  baking  bcin;; 
respectively  50  minutes,  47  minutes  and  47  minutes. 
Roasting  4  lb.  beef,  2.45  cents,  5.6  cents  and  2.1  cents,  and 
35  minutes,  40  minutes  and  40  minutes  respectively.  Cook- 
ing I  lb.  potatoes  and  asparagus,  1.7  cents,  4.4  cents  and 
1.5  cents,  the  time  for  the  electric  ovens  being  34  minutes 
and  33  minutes  respectively.  Cooking  12  oz.  carrots,  1.4 
cents,  3.5  cents  and  1.25  cents,  the  times  being  34  minutes, 
33  minutes  and  33  minutes.  Baking  sponge  cake,  1.54 
cents,  2.25  cents  and  0.55  cent,  the  time  in  each  case  being 
25  minutes.  In  each  case  the  maximum  demand  was  less 
for  the  new  than  the  other  electric  oven  in  the  ratio  of 
1200  to  1760.  In  a  test  for  efficiency  a  quart  of  water  in 
an  open  aluininum  pan  weighing  6  oz.  was  placed  in  the 
cold  oven,  the  door  then  closed  and  the  consumption  of 
energy  measured  by  a  wattmeter.  From  the  data  thus 
obtained  an  efficiency  of  79.31  per  cent  was  calculated. 

ADJOURNMENT. 

A  hearty  vote  of  thanks  was  given  to  Mr.  W.  L.  Adams, 
cliairman  of  the  entertainment  committee,  as  he  had  con- 
tributed so  much  to  the  pleasure  and  success  of  the  con- 
vention. A  vote  of  thanks  was  also  passed  to  Mr.  Young, 
the  secretary-treasurer,  for  his  zeal  and  usefulness  in 
bringing  about  what  all  admitted  was  one  of  the  best 
meetings  ever  held  by  the  association. 

The  convention  then  adjourned  to  meet  next  year  at  a 
time  and  place  to  be  arranged  by  the  managing  committee. 

In  another  part  of  the  building  interesting  exhibits  of 
electrical  apparatus  were  displayed  by  the  Pacific  Electric 
Heating  Company,  E.  A.  Greene  Company,  of  Toronto, 
and  the  Automatic  Electric  Cook  Company,  also  of 
Toronto. 


Michigan  Association  Convention  Cruise. 

The  191 1  convention  of  the  Michigan  Electrical  Asso- 
ciation was  held  on  board  the  splendid  new  steamship 
Minnesota  June  19  to  22,  while  the  vessel  was  en  route  on 
a  cruise  through  Lake  Michigan  and  adjacent  waters, 
which  included  stops  at  Grand  Haven,  Mackinac  Island  and 
Sault  Ste.  Marie,  Mich.,  Chicago  and  Milwaukee.  Nearly 
100  persons  were  on  board  the  vessel,  which  was  char- 
tered for  the  convention.  About  half  of  those  present  were 
central-station  men.  the  remainder  being  manufacturers' 
representatives. 

The  convention  session  was  opened  Tuesday  morning 
by  President   T.  A.  Cavanaugh,  of  Benton  Harbor,  who  in 
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liis  anmial  address  disciisssed  matters  relating  to  public- 
utility  regulation  in  Michigan,  the  establishment  of  an 
association  scholarship  at  the  Univ'ersity  of  Michigan  that 
central-station  companies  might  enjoy  the  benefit  of  special 
research,  the  design  of  standard  badges  for  the  association, 
and  the  matter  of  co-operation  between  central  stations 
operating  in  the  State. 

CENTRAL-STATION    MANAGEMENT. 

"The  Central  Station  from  a  Consulting  Engineer's 
X'iewpoint"  was  the  title  of  the  first  paper  on  the  program, 
prepared  by  Mr.  James  R.  Cravath,  of  Chicago,  and  read 
in  the  author's  absence  by  Mr.  O.  H.  Caldwell,  of  the 
Electrical  ll'orld.  Mr.  Cravath's  remarks  were  confined 
mainly  to  small  central-station  companies  operating  in 
connnunities  of  15,000  population  and  less,  and  he  pointed 
out  that  many  of  these  smaller  plants  are  still  owned  or 
controlled  by  men  who  have  little  knowledge  of  the  elec- 
trical business  and  who  are  thus  handicapped  in  the  selec- 
tion of  proper  technical  management  and  operators.  Many 
small  central  stations  operated  by  practical  men  are  to-day 
making  indifferent  successes,  though  the  same  plants  might 
obtain  excellent  results  if  placed  under  the  guidance  of 
men  of  broad  experience  and  knowledge.  This,  as  Mr. 
Cravath  illustrated,  has  been  shown  many-  times  where 
syndicates  or  management  firms  have  taken  over  properties 
and  turned  failures  into  successes,  with  the  same  local 
managers.  The  author  also  pointed  out  how  serious  mis- 
takes in  policy  or  equipment  may  be  made  where  the  judg- 
ment of  men  of  limited  training  is  relied  upon.  I-n  closing 
his  paper  Mr.  Cravath  presented  some  interesting  general 
statistics  of  small  central-station  facts  and  figures,  show- 
mg  average  gross  incomes,  operating  expenses,  etc. 

In  discussing  Mr.  Cravath's  paper  Mr.  W.  F.  Parker 
objected  to  what  he  felt  to  be  an  imputation  conveyed  by 
Mr.  Cravath's  paper  that  salesmen  sometimes  dispose  of 
apparatus  without  conscientious  regard  of  the  purchaser's 
needs.  He  reminded  the  convention  that  many  manufac- 
turers carry  large  engineering  organizations  whose  serv- 
ices are  at  the  command  of  customers.  Mr.  H.  C.  Ster- 
ling, of  Constantine,  told  of  several  instances,  however, 
where  extra  cost  of  plants  had  been  imposed  in  this  way, 
and  President  Cavanaugh  cited  an  example  of  where  addi- 
tional 133-cycIe  machinery  was  recently  purchased  and  put 
into  service  only  to  have  the  entire  installation  discarded 
a  few  years  later. 

RELATIONS    WITH    CUSTOMERS. 

■'The  Unwrittten  Law  of  an  Electric-Light  Company" 
was  the  title  of  a  paper  presented  by  Mr.  A.  P.  Biggs,  of 
Detroit.  The  author  pointed  out  that  the  greatest  success 
of  any  central  station  demands  pleasant  relations  with  cus- 
tomers and  the  fulfilment  of  numerous  conditions  which, 
although  not  included  in  the  contract  form,  make  up  an 
important  part  of  the  service  obligation  of  the  electric 
company.  There  should  be  a  minimum  of  lost  energy, 
Mr.  Biggs  observed,  in  the  plant  where  one  person  is 
manager,  electrician,  accountant,  sales  force  and  every- 
thing else.  On  the  other  hand,  he  added,  there  is  the 
probability  of  greatest  waste  of  energy  in  companies  of 
such  size  as  to  require  separate  departments  for  the  carry- 
ing on  of- the  work.  Mr.  Biggs  advocated  the  preparation 
of  a  sales-department  booklet  explaining  policy  and  rates, 
methods  of  securing  business  and  various  motor-applica- 
tion data,  and  also  urged  the  keeping  of  complete  and  accu- 
rate records  of  all  work  done  for  any  customer.  Such 
records,  Mr.  Biggs  added,  should  even  include  statements 
of  such  minor  incidents  as  might  affect  the  personal  atti- 
tude of  the  customer  toward  the  company.  "Efficiency." 
he  quoted,  "is  both  attained  and  maintained  by  the  help  of 
written  instructions,  thus  detecting  and  eliminating  much 
that  is  arbitrary  and  saving  from  oblivion  much  that  is  of 
value." 

President  Cavanaugh  spoke  of  the  urgency  of  studying 
each   customer's   conditions.     Oral   contracts,   he   said,   are 


the  greatest  source  of  trouble  in  dealing  with  customers, 
and  he  now  finds  it  the  best  practice  to  include  everything 
in  the  written  agreement.  In  stating  rules  for  handling 
customers  Mr.  F.  B.  Drees,  of  Lansing,  gave  the  following 
hints :  Never  make  promises  which  cannot  be  carried  out. 
Treat  all  customers  exactly  alike.  In  case  of  a  customer's 
question  to  an  employee  referring  to  matters  outside  of 
the  latter's  department,  invite  the  customer  to  come  to  the 
oflfice  for  an  investigation.  Mr.  Drees  also  testified  to  the 
benefit  and  practical  results  of  holding  fifteen-minute  to 
thirty-minute  meetings  daily  between  the  department  heads 
of  the  company.  Mr.  A.  D.  Furlong,  of  Pontiac,  declared 
that  in  his  own  experience  employees'  meetings  have 
worked  wonders  in  fostering  a  spirit  of  co-operation,  and 
he,  too,  advised  that  service  be  molded  to  fit  customers. 

STREET    LIGHTING. 

"Improved  Street  Lighting"  was  the  title  of  a  paper  by 
Mr.  R.  M.  Hemphill,  Jr.,  of  Ann  Arbor,  who  described 
various  systems  of  arc  and  incandescent  street  lighting, 
detailing  his  own  experience  with  series-tungsten  and 
magnetite-arc  lamps.  Approximately  200  of  each  of  these 
lamps  are  installed  on  the  4-amp  series  circuits  at  Ann 
Arbor.  The  tungsten  lamps,  which  give  65  cp,  have  shown 
lives  of  5000  hours  to  6000  hours,  and  the  company  re- 
ceives $18  per  lamp  per  year,  which  is  the  equivalent  of  6 
cents  per  kw-hour.  Mr.  Hemphill  also  illustrated  and 
described  his  new  concrete  lighting  poles,  recently  installed 
at  Ann  Arbor.  After  referring  to  the  many  well-known 
advantages  of  the  magnetite-arc  lamp,  Mr.  Hemphill 
pointed  out  some  of  the  features  which  may  be  termed 
drawbacks  of  these  illuminants.  The  lamps  are  heavier  than 
the  older  types,  requiring  the  strengthening  of  bracket 
arms.  The  temperature  of  the  rectifier  tubes  must  be  kept 
closly  uniform  between  80  deg.  Fahr.  and  90  deg.  Fahr.. 
for  below  70  deg.  much  breakage  trouble  may  be  expected. 
Certain  sleeve  contacts  in  the  Ann  .\rbor  lamps  have  been 
productive  of  short-circuits,  causing  outages  and  trouble, 
he  said.  Rectifier  outfits,  he  also  added,  require  more 
attention  than  the  ordinary  tube-type  constant-current 
transformers.  The  cost  of  magnetite  equipment  yet  re- 
mains excessive,  said  Mr.  Hemphill,  and  he  predicted  that 
in  time  this  will  be  lowered. 

Mr.  Frank  R.  Misterski,  of  Detroit,  where  1640  magne- 
tite lamps  are  in  service,  told  of  the  extreme  longevity  of 
tubes  there,  which,  guaranteed  for  500  hours,  have  reached 
an  average  life  of  2500  hours,  while  some  tubes  even  went 
to  6000  hours  before  breaking  down.  Mr.  Misterski  spoke 
of  the  excellent  distribution  of  light  from  these  lamps  and 
said  that  in  the  first  year  the  magnetite  installation  had 
effected  a  saving  of  $14,000  for  (he  city  of  Detroit.  In 
answer  to  a  question  by  Mr.  W.  F.  Parker  Mr.  Klingman 
said  that  in  the  recent  types  of  tungsten  lamps  the  fila- 
ment strength  of  the  larger-current  lamps  is  but  little 
greater  than  that  of  the  4-amp  sizes. 

ELECTRIC    COOKING. 

The  afternoon  session  was  opened  with  a  paper  entitled 
"The  Future  of  Electric  Cooking,"  by  Mr.  J.  A.  Cross,  heat- 
ing specialist  for  the  General  Electric  Company,  Chicago. 
Mr.  Cross  referred  to  the  Cleveland  continuously  connected 
150-watt  stove,  described  in  the  Electrical  World  of  April 
2j.  If  electric  cooking  is  to  become  a  success,  said  the 
speaker,  the  education  of  the  housewife  must  be  effected 
for  the  economical  use  of  electricity.  In  the  order  of  their 
ease  of  introduction  energy-consuming  electrical  dcxices 
were  classified  by  Mr.  Cross  as  follows:  (l)  High-tempera- 
ture radiation  types,  requiring  intermittent  but  instan- 
taneous operation;  (2)  high-temperature  apparatus  where 
cleanliness,  quickness  and  comfort  are  essentials;  (3)  low- 
temperature  apparatus  used  for  boiling  and  stewing  pur- 
poses, replacing  low-pressure  steam.  Mr.  Cross  also 
quoted  examples  of  profits  with  electric  toasters  and  elec- 
tric-cooking appliances  for  hotel  and  restaurant  use,  and 
advocated  bakers'  use  of  ovens  under  off-peak  conditions. 
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Mr.  I.  M.  Sidney,  of  Benton  Harbor,  cited  an  income  of 
$300  a  month  obtained  from  a  single  twenty-four-hour  heat- 
ing load  on  his  company's  lines,  and  Mr.  II.  C.  Sterling,  of 
Three  Ivivers,  referred  to  his  own  e.xperinients  with  thermo- 
statically controlled  tireless  cookers.  In  the  course  of  the 
discussion  Mr.  Cross  inquired  the  opinion  of  central- 
station  men  present  on  a  proposal  to  have  electric  com- 
panies purchase  continuously  connected  cooking  stoves  of 
the  Cleveland  type  at  a  cost  of  about  $125  each,  these 
stoves  to  be  furnished  to  customers  at  a  flat  rate  per  month 
figured  on  the  heater's  twenty-four-hour  consumption, 
which,  being  well  known,  would  obviate  the  necessity  of 
even  a  meter  connection.  The  low  demand  of  such  a  con- 
tinuously connected  unit,  averaging  150  watts,  would  make 
unnecessary  a  special  meter  and  5-kw  transformer,  as  is 
now  necessary  with  electric  ranges,  making  it  possible  for 
the  central-station  investment  to  be  transferred  from  the 
line  apparatus  to  the  cooking  equipment  itself. 

THE   TUNGSTEN    L.AMP. 

Mr.  A.  M.  Klingman,  of  the  engineering  department  of 
the  National  Electric  Lamp  Association,  Cleveland,  Ohio, 
next  read  a  paper  on  "The  Tungsten  Incandescent  Lamp 
and  Its  Development,"  in  which  he  traced  the  history  of 
incandescent  illuminants  in  general,  bringing  out  several 
points  of  interest  in  connection  with  the  manufacture  of  the 
newer  tungsten  lamps  of  the  drawn-wire  Mazda  type. 
Tungsten  wire,  he  said,  has  a  tensile  strength  of  from 
400,000  lb.  to  700,000  lb.  per  square  inch — three  to  four 
times  that  of  tantalum  wire  and  four  or  five  times  that  of 
mild  steel.  This  wire  can  be  bent  into  any  form  and 
mounted  so  as  to  withstand  shocks.  After  the  lamp  has 
been  burned  this  ductility  is  to  some  extent  lost,  although 
the  strength  still  continues  greater  than  that  of  the  older 
pressed-filament  tungsten  lamp.  Mr.  Klingman  also 
referred  to  the  increasing  use  of  the  new  high-efficiency 
metallic  filaments  for  automobile  and  train  lighting,  coun- 
try-home illumination,  series  street  lighting,  sign  light- 
ing, etc. 

Mr.  W.  J.  Trott.  of  Fostoria,  Ohio,  referred  to  the 
effects  of  introducing  tungsten  lamps  on  gasoline  and  gas 
competition.  To  increase  the  length  of  life  of  customers' 
lamps  he  sugggested  the  application  of  recording  volt- 
meters at  outlying  points  on  the  line,  which  would  show 
variations  in  pressure  of  which  no  knowledge  is  ordinarily 
obtained,  but  which  nevertheless  afifect  the  longevity  of  the 
lamps.  Mr.  J.  H.  Sielbey,  of  Benton  Harbor,  said  that 
while  the  introduction  of  tungsten  lamps  had  decreased 
the  average  customer's  bill  in  Benton  Harbor  and  St. 
Joseph,  the  number  of  customers  had  shown  increases  re- 
spectively of  21  per  cent,-2oJ^  per  cent,  22 J4  per  cent  and 
26  per  cent  for  the  years  fallowing  the  introduction  of  the 
cheaper  iiluminant — a  rate  of  gain  far  exceeding  any 
previous  increase.  Mr.  H.  A.  Chase,  of  Hart,  described 
the  tungsten  street  lighting  in  his  town. 

TRANSFORMER     AND    TEST    CONNECTIONS. 

Mr.  Howard  Pett,  of  Big  Rapids,  read  a  paper  on  "The 
Grounding  of  Secondaries  and  Periodical  Tests  of  Trans- 
formers," The  speaker  advised  the  effectual  grounding  of 
all  secondaries,  and  described  methods  of  securing  good 
earth  contacts  by  driving  galvanized-iron  pipes  and  by 
burying  copper  plates  and  junk  copper  cable  strands  under 
charcoal.  In  Big  Rapids  Mr.  Pett  cited  a  case  where 
trouble  was  experienced  with  static  charges  on  the  arc  cir- 
cuits, in  which  a  flexible  cable  was  attached  to  a  plug,  the 
ground  wire  in  the  station  being  arranged  with  the 
coupling  so  that  the  arc  circuits  can  be  grounded  through 
the  plug  switches  whenever  work  is  being  done  on  the  line. 
The  author  also  described  the  practice  of  the  Grand 
Rapids-Muskegon  company  in  fusing  its  transformers  on 
the  primary  side,  inspection  of  transformer  apparatus,  oil, 
etc.  In  the  discussion  Mr.  R.  W.  Hemphill,  of  Ann  Arbor, 
stated  his  own  practice  of  grounding  all  secondaries,  and 
President  Cavanaugh  referred  to  a  case  of  destruction  of 


meters  installed  so  as  to  supply  a  wireless-telegraph  outfit. 
Mr.  L.  B.  Andrus,  of  South  Bend,  Ind.,  had  prepared  a 
paper  on  the  changing  of  2300-volt,  two-phase,  four-wire 
distribution  systems  to  three-phase,  four-wire  systems, 
which  was  read  at  the  opening  of  the  evening  session  by 
Mr.  A.  P.  Biggs  in  the  author's  absence.  Mr.  Andrus' 
paper  was  a  practicaldiscussion  of  the  advantages  of  the 
two  systems  above  mentioned,  describing  with  the  aid  of 
diagrams  how  a  conversion  of  this  character  was  made 
under  emergency  conditions,  using  standard  apparatus. 

ACCOUNTING. 

Mr.  John  H.  Sielbey,  of  Benton  Harbor,  next  presented 
a  paper  on  accounting  for  electric  companies  in  which  he 
referred  to  the  various  systems  of  records,  the  loose-leaf 
card  system,  voucher  system,  etc.,  and  the  single  and 
double-entry  systems  of  accounting.  A  uniform  system 
of  records  and  accounting  was  advocated  for  electric  com- 
panies, to  which  end  the  author  suggested  convening  of 
the  acountants  of  the  principal  companies  of  the  State  for 
the  preparation  of  a  uniform  schedule,  to  have  the  ap- 
proval of  the  Michigan  Railroad  Commission.  Mr.  Siel- 
bey defined  the  work  of  an  auditor,  and  described  this  offi- 
cial's regular  monthly,  quarterly,  semi-annual  and  annual 
reports.  For  accounting  work  the  author  advised  the 
selection  of  men  of  high  qualifications  for  this  work,  and 
advocated  efficient  assistants  and  well-equipped  offices  for 
the  bookkeeping  staff. 

Following  Mr.  Sielbey's  paper  the  report  of  the  com- 
mittee on  accounting  was  presented  by  its  members, 
Messrs.  F.  B.  Spencer,  H.  A.  Fee  and  T.  L.  Hinks.  The 
system  adopted  by  the  committee  is  that  used  by  the  De- 
troit Edison  company  and  closely  follows  those  approved 
by  the  Wisconsin  Railroad  Commission  and  the  National 
Electric  Light  Asssociation.  Income  is  divided  under  the 
general  heads  of  operating  revenue  and  non-operating 
revenue,  the  former  including  commercial  and  municipal 
electric  earnings,  re-sale  earnings  and  miscellaneous  earn- 
ings, and  the  latter  including  profit  on  merchandise  and 
wiring  and  miscellaneous  revenue.  Operating  expenses 
are  divided  under  production,  which  includes  operation, 
fuel,  station  supplies  and  maintenance;  purchased  power: 
transmission  and  transformation,  including  operation  and 
maintenance;  storage  batteries;  distribution;  utilization; 
commercial,  general  and  annual  charges.  Under  the  lat- 
ter headings  insurance,  taxes  and  depreciation  are  stated 
as  general  operating  expenses,  while  under  the  heading  of 
annual  charges  are  included  interest  on  funded  debts  and 
contractual  sinking-fund  requirements. 

ELECTRIC    BAKING    AND    COOKING. 

The  session  of  Wednesday  afternoon  was  opened  by  a 
paper  by  Mr.  Sebring  Phelps,  of  the  Electric  Fireless 
Cookstove  Company,  Buchanan,  Mich.,  on  "Heat  Conser- 
vation as  Applied  to  Electric  Cooking  and  Baking,"  which 
was  read  in  the  author's  absence.  Mr.  Phelps'  paper  cited 
several  experiments  tending  to  show  that  an  intense  heat 
is  not  required  so  much  as  a  direct  heat.  He  described  the 
cooking  of  a  6-lb.  roast  by  the  expenditure  of  500  watt- 
hours,  with  a  maximum  demand  of  660  watts,  and  also  the 
baking  of  bread  at  an  expense  practically  the  same  as  that 
of  gas  or  other  flame  stoves,  comparing  $1  gas,  i6-cent 
gasoline,  $4  coal  and  $3  wood  with  electricity  at  6  cents  to 
15  cents  per  kw-hour.  In  the  method  advocated  by  Mr. 
Phelps  the  electrical  demand  may  continue  for  only  one 
hour  or  less,  in  the  case  of  the  roast,  although  two  hours 
or  more  will  be  required  to  cook  the  meat  thoroughly. 
This  extended  cooking  action  goes  on  with  the  aid  of  the 
stored  heat  conserved  by  the  soapstones  or  secondary  heat- 
ing elements  in  the  thermally  insulated  fireless  cookstoves. 
The  author  also  cited  instances  of  difficulties  in  getting 
electric  stoves  to  operate  properly  due  to  insufficient  capac- 
ity of  the  customers'  meter  and  transformer  apparatus.  In 
closing  Mr.  Phelps  urged  that  central-station  men  seek  to 
understand  the  conditions  for  successful  electrical  heating 
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just  as  the  conditions  for  successful  lighting  and  motor 
service  arc  already  known.  With  widely  distributed  expert 
j-  knowledge  in  the  electric-heating  field,  Mr.  Thelps  insisted 
that  this  branch  could  be  made  of  equal  importance  with 
other  services  now  rendered  by  central-station  service. 

■Governmental  Control  of  Electric  Light  and  Power 
Companies  in  Michigan,"  a  paper  hy  Mr.  H.  S.  Gray,  of 
Kenton  Harbor,  and  read  by  Mr.  J.  B.  Sielbey,  enumerated 
various  State  acts  relating  to  electric-light  companies,  espe- 
cially  in   connection   with   street   and   interurban   railways. 

j  ELECTRIC    PUMPING. 

;  In  his  paper  on  electrically  operated  municipal  pumping 

Mr.  F.  B.  Spencer,  of  Cheboygan,  pointed  out  the  desir- 
ability of  the  off-peak  load  afiforded  by  motor-driven  water 
supply  and  cited  the  efficiencies  of  various  forms  of  pumps. 
While  the  cost  of  pumping,  said  Mr.  Spencer,  naturally 
varies  with  the  conditions  under  which  the  work  is  done,  in 
general  the  consumption  ranges  from  700  watt-hours  to 
1220  watt-hours  per  1000  gal.  pumped.  The  installation  of 
such  electrical  municipal  pumping  has  often  resulted  in  de- 
creasing both  fuel  and  labor  costs  to  a  surprising  degree. 
Mr.  R.  B.  Champion,  of  Holland,  referred  to  the  desirable 
annual  load-factor  of  his  pumping  plant,  which,  although 
operated  seventeen  to  eighteen  hours  a  day  in  summer, 
requires  less  during  the  winter  time.  Using  a  150-hp 
motor-driven  pump,  raising  water  150  ft.,  the  results  at 
Holland  show  an  expenditure  of  860  watts  per  1000  gal. 
Mr.  F.  Bissell,  of  Toledo,  inquired  about  the  competition 
offered  by  producer-gas-engine  plants  for  pumping  duty, 
in  reply  to  which  Mr.  F.  B.  Spencer  pointed  out  the  heavy 
depreciation  and  investment  costs  of  gas-producer  appar- 
atus. 

THE   SMALL   STATION'S    PROBLEMS. 

Mr.  George  D.  Slaymaker,  of  Rochester,  had  prepared  a 
paper  on  "The  Promotion  of  Business  in  Small  Towns." 
which  was  read  by  Mr.  E.  Coe.  Rochester,  a  town  of  2000 
inhabitants,  composed  largely  of  retired  farmers  and  small 
merchants,  with  only  a  few'  industries,  has  been  made  the 
subject  of  a  boom  entered  into  with  the  aid  of  the  Board 
nf  Commerce  for  the  purpose  of  attracting  new  industries. 
.\s  a  result  it  now  appears  that  the  business  undertakings 
of  the  town  are  to  be  largely  augmented  by  new  enter- 
prises. A  novel  means  of  electrical  solicitation,  the  en- 
couragement of  co-operation  and  enthusiasm  among  elec- 
trical employees,  and  the  application  of  modern  methods  to 
securing  new  business  have  resulted  in  equipping  almost 
everv  house  and  store  in  Rochester  with  electricity  for 
light  and  small  power  appliances. 

In  the  discussion  President  Cavanaugh  cited  a  case 
where  a  solicitor  hitherto  unsuccessful  w-as  placed  in  a 
small  community  wdiere  he  proved  to  be  temperamentally 
exactly  the  right  man,  and  in  sixty  days  had  doubled  the 
electric-lighting  business  of  the  community. 

ELECTION    OF  OFFICERS. 

At  the  executive  session  of  Thursday  morning  the  mat- 
ter of  forming  a  local  section  of  the  National  Electric 
Light  Association  was  discussed  by  the  Michigan  men,  and 
the  proposal  was  referred  to  the  newdy  elected  executive 
committee  with  power  to  act  in  effecting  such  an  amalga- 
mation. 

Officers  of  the  Michigan  Electric  Association  for  the 
ensuing  year  were  then  elected  as  follow-s:  President,  Mr. 
R.  M.  Hemphill,  Ann  Arbor;  vice-president,  Mr.  James 
De Young,  Owosso ;  secretary-treasurer,  Mr.  Herbert  Sil- 
vester, 18  Washington  Boulevard,  Detroit.  The  members 
of  the  new  executive  committee  are  Messrs.  John  A.  Cava- 
naugh, Ora  S.  Wood,  Howard  Fee,  F.  B.  Spencer  and  H. 
C.  Sterling. 

Mr.  R.  M.  Hemphill,  Jr.,  the  newly  elected  president  of 
the  Michigan  Electric  .\ssociation,  is  manager  of  the 
Washtenaw  Division  of  the  Eastern  Michigan  Edison 
Company,  with  headquarters  at  Ann  Arbor.  Mich.  Mr. 
Hemphill  is  a  graduate  of  the  Michigan  Agricultural  Col- 


lege, and  was  for  some  time  engaged  in  executive  work  in 
Chicago  with  the  street-railway  interests  of  that  city.  In 
1898  he  served  as  construction  superintendent  of  tlie 
Detroit,  Jackson  &  Chicago  Electric  Railway.  Entering 
the  electric  light  and  power  business  in  1900,  Mr.  Hemphill 
organized  the  Washtenaw  Electric  Company,  of  Ypsilanti, 
utilizing  several  water-powers  in  the  Huron  Valley  near 
that  city.  Later  the  Ann  Arbor  Electric  Company  was 
acquired  by  Mr.  Hemphill's  company,  following  which  the 
Eastern  Michigan  Edison  Company,  of  which  Mr.  Alex. 
Dow  is  president,  was  organized,  including  a  number  of 
power  companies  in  eastern  Michigan.  With  this  amalga- 
mation the  Washtenaw  company  became  the  Washtenaw 
Division  of  the  Eastern  Michigan  Edison  Company,  and 
Mr.  Hemphill  continues  as  division  manager  for  the  local 
interests. 

ENTERTAINMENT. 

As  an  outing  the  convention  cruise  of  the  Michigan  asso- 
ciation proved  delightful.  The  trip  was  marked  by  good 
weather  throughout,  and  the  changing  variety  of  shore  and 
water,  bright  skies,  distant  mirages,  sunsets,  starlit  nights, 
the  aurora  borealis,  etc.,  surpassed  any  artificial  convention 
entertainment  that  might  have  delighted  a  meeting  ashore. 

The  Minnesota  reached  Sault  Ste.  Marie  early  Wednes- 
day morning  and  the  forepart  of  the  day  was  given  over  to 
visiting  the  government  locks,  the  rapids  and  water-power 
plants  of  the  Edison  Sault  Electric  Company  and  the 
Michigan  &  Lake  Superior  Power  Company.  Leaving  the 
"Soo"  at  noon,  the  vessel  proceeded  down  St.  Mary's 
River  and  to  Mackinac  Island,  where  a  three-hour  stop  was 
made  at  sundown,  giving  the  party  time  for  an  inspection 
of  the  natural  beauties  in  which  the  island  abounds.  The 
dozen  or  more  ladies  accompanying  their  husbands  to  the 
convention  were  driven  around  Mackinac  and  the  Sault 
in  carriages.  During  the  days  aboard  ship  an  orchestra 
and  quartet  furnished  several  musical  programs  daily,  a 
number  of  manufacturers  displayed  exhibits,  and  the  trip 
was  enlivened  by  pools  on  the  vessel's  run,  games  and  other 
shipboard  diversions. 


Turin  International  Electrical  Congress. 


A  preliminary  program  of  the  Turin  Electrical  Cungress, 
to  be  held  Sept.  10-17,  has  been  issued,  containing  a 
list  of  thirty-one  subjects  to  be  discussed,  accompanied  by 
the  names  of  those  who  will  present  papers  opening  the 
discussions.  Following  are  the  subjects  assigned  to  and 
accepted  by  American  engineers: 

"Selection  of  Transmission  and  Distribution  Pressures 
and  the  Design  of  Switchboards  and  Substations  for 
Large  Central-Station  Systems,"  by  Mr.  Philip  Torchio, 
New  York  Edison  Company;  "Abnormal  Rises  of  Voltage; 
Their  Prevention  and  Means  of  Protection  Against  Their 
Effects."  by  Mr.  G.  Facciole,  General  Electric  Company, 
Pittsfield,  Mass. ;  "High-Tension,  Direct-Current  vs.  Sin- 
gle-Phase Traction  for  Suburban  Lines,"  by  Mr.  Frank  T. 
Sprague;  "Electric  Meters  with  Relation  to  Different  Kinds 
of  Load,"  by  Dr.  C.  H.  Sharp.  Electrical  Testing 
Laboratories.  New  Y'ork;  "Long-Distance  Wire  Teleph- 
ony," by  Mr.  F.  B.  Jewett,  American  Telephone  &  Tele- 
graph Company,  New  York.  Among  other  names  on  the 
program  of  discussions  are  Prof.  S.  P.  Thompson,  Dr. 
Behn-Eschenberg,  Prof.  Dr.  Wedding  and  Dr.  'V.  Pou'sen. 

A  preliminary  list  of  papers  to  be  presented  has  al.'^o 
been  published.  These  number  twenty-two,  the  American 
authors  being  Drs.  Steinmetz  and  Kennelly  and  Messrs 
C.  O.  Mailloux  and  T.  C.  Martin,  New^  York,  and  S.  Q. 
Hayes,  Pittsburgh.  Other  authors  are  MM.  Boucherot  and 
Montpellier.  Paris;  Prof.  Arno,  Milan:  Dr.  Asano,  Tokyo; 
Dr.  Etiennt-  de  Fodor,  Budapest,  and  Mr.  Leon  Caster, 
London. 

It  is  announced  that  the  opening  session  of  tin-  Interna- 
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tional  Klectrotechnical  Commission  will  be  held  in  Turin 
on  the  afternoon  of  Thursday,  Sept.  7.  The  organ- 
izers of  the  congress  have  arranged  for  special  hotel  rates 
for  attendants.  .-\  list  of  the  hotels  has  been  printed,  with 
rates,  which  range  from  $2.20  to  80  cents  for  single  bed- 
rooms. 


Annual  Convention  of  Brooklyn  N.  E.  L.  A.  Section. 

The  third  annual  convention  of  the  Brooklyn  Company 
Section  of  the  N.  E.  L.  A.  was  held  on  the  afternoon  and 
evening  of  June  21  at  the  Oriental  Hotel,  Manhattan  Beach. 
Over  600  members  of  the  local  association  and  representa- 
tives from  New  York,  Philadelphia,  Newark  and  several 
other  sections  of  the   national   organization  were  present. 

.\fter  an  opening  address  by  the  chairman,  Mr.  E.  .V. 
Bailey,  and  the  transaction  of  official  business,  a  paper 
entitled  ''Municipal  Lighting."  by  Mr.  L  J.  Leddy.  of  the 
Brooklyn  company,  was  read  and  discussed.  A  paper  on- 
titled  "Some  Reasons  for  Difference  in  Price  for  Different 
Services,"  by  Mr.  Xornian  T.  Wilcox,  which  was  presented 
at  the  recent  N.  E.  L.  .\.  convention,  was  then  read  by  Mr. 
M.  S.  Seelman,  Jr.,  and  followed  by  the  "Report  of  Com- 
mittee on  Electrical  Apparatus,"'  by  Mr.  G.  L.  Knight.  Mr. 
P.  M.  Safford  read  a  paper  on  "Tracing  Storeroom  Mate- 
rial," by  Mr.  J.  T.  Brady,  also  a  national  convention  paper. 

-\t  the  banquet  which  followed  the  presentation  of  papers 
Dr.  Charles  P.  Steinmetz  gave  an  interesting  address,  re- 
viewing the  development  of  the  generating  systems  and 
stations  of  the  present  day  and  closing  with  practical  sug- 
gestions to  central-station  men  relating  to  their  participa- 
tion in  the  further  development  of  the  industr}'  and  to  their 
personal    advancement. 

Mr.  W.  W.  Freeman,  vice-president  and  general  manager 
of  the  Edison  Electric  Illuminating  Company  of  Brooklyn, 
made,  as  usual,  an  excellent  address,  in  which  he  explained 
in  detail  many  of  the  essentials  of  the  public  welfare  re- 
port read  at  the  recent  convention,  showing  that  the  plan 
is  one  of  mutual  advantage  to  employer  and  employed,  and 
outlining  the  moral   obligation  of  both   parties  concerned. 

The  silver  cup  presented  by  the  Westinghouse  Electric  & 
Manufacturing  Company  for  competition  at  the  national 
convention  and  won  by  the  Brooklyn  baseball  club  in  a 
game  with  the  club  of  the  Philadelphia  Electric  Company 
was  awarded  to  the  local  team  by  Mr.  Freeman,  who  also 
presented  to  each  member  of  the  team  a  gold  watch,  the 
prize  of  the  X.  E.  L.  A. 

Officers  for  the  ensuing  year  were  then  elected  as  fol- 
lows: Mr.  M.  J.  Shugrue,  chairman,  succeeding  Mr.  E.  A. 
Bailey;  Mr.  C.  W.  Hafstrom,  vice-chairman,  succeeding 
Mr.  F.  J.  McCormack.  and  Mr.  W.  C  Pike,  Jr.,  secretary, 
succeeding  Mr.  C.  E.  White. 


Illinois  Waterway  and  Water-Power  Bill  Fails  to  Pass. 

.\fter  a  turbulent  session  the  lower  house  of  the  Indiana 
Legislature  took  a  vote  on  June  23  on  the  Johnson  deep- 
waterway  bill,  which  had  previously  passed  the  State  Sen- 
ate, as  related  in  the  Electrical  World  of  June  22,  page 
1593-  The  vote  was  seventy-five  in  favor  of  the  bill  and 
fifty-two  against  it,  but  as  the  measure  did  not  receive  the 
constitutional  majority  of  all  the  representatives  elected. 
which  would  require  seventy-seven  votes,  it  failed  to  pass. 

Governor  Dcneen,  who  is  an  ardent  supporter  of  the 
bill,  which  is  intended  to  develop  the  water-power  possi- 
bilities of  the  Illinois  River  between  Lockport  and  Utica 
as  much  as  to  create  a  deep  waterway,  held  a  long  con- 
ference with  his  lieutenants  after  the  action  of  the  House, 
but  at  this  writing  it  is  not  known  what  the  next  step  will 
be.  The  defeat  of  the  bill  in  the  House  is  attributed  largely 
to  the  determined  opposition  of  Speaker  Adkins. 

Congressman    McKinley,    head    of   the    Illinois    Traction 


System,  which,  through  a  subsidiary  company  has  a  water- 
power  development  on  the  Illinois  River  at  Marseilles,  111., 
denies  that  he  or  his  company  is  fighting  the  watei--power 
policy  of  the  Governor.  He  says  that  he  is  just  as  willing 
to  lease  water-power  rights  from  the  State  as  from  private 
interests. 


Massachusetts  Legislative  News. 

Governor  Foss  has  sent  a  special  message  to  the  Legisla- 
ture pointing  out  that  the  cost  of  light,  heat  and  power  at 
the  State  House  is  excessive.  He  calls  attention  to  the 
fact  that  the  Edison  Electric  Illuminating  Company  of 
Boston  has  offered  to  take  over  the  complete  operation  of 
the  State  House  service  for  $38,000  per  year,  representing 
a  reduction  at  the  outset  of  $12,000  per  year  below  the 
cost  of  State  operation.  The  Governor  emphasizes  the 
importance  of  immediately  cutting  down  expenses  or  else 
accepting  the  Edison  company's  offer,  which  includes  a 
proposition  to  share  with  the  State  the  cost  of  an  investi- 
gation of  detailed  character  to  determine  further  posssible 
economies.  A  message  has  been  sent  in  by  the  Governor 
again  recommending  the  consolidation  of  the  various 
public-utility  boards  into  a  single  commission.  The  mes- 
sage is  based  upon  a  report  submitted  to  the  Governor  by 
Mr.  C.  H.  Scovell.  a  public  accountant,  upon  the  policies 
and  administrative  work  of  the  Railroad,  Gas  and  Electric 
Light,  Highway  and  Boston  Transit  Commissions. 
Although  the  report  shows  that  the  practices  of  the  differ- 
ent boards  are  dissimilar,  it  furnishes  no  facts  indicating 
that  the  cost  of  regulation  by  separate  tribunals  would  be 
decreased  to  any  material  extent  by  consolidation,  and 
there  is  a  general  feeling  that  a  total  cost  of  $128,887  P^i" 
year  for  the  regulative  duties  of  the  Railroad,  Gas  and 
Electric  Light,  and  Highway  boards  is  reasonable  in 
comparison  with  a  total  cost  in  New  York  of  $669,000  per 
year.  There  is  no  expectation  that  any  change  in  the  com- 
mission system  will  be  made  at  the  present  session. 


New  York  Commission  News, 


The  Public  Service  Commission,  Second  District,  has 
closed  on  its  records  the  pending  complaints  covering  the 
failure  of  the  Chasm  Power  Company  to  light  efficiently 
the  streets  of  the  village  of  Chateaugay  and  place  its 
street  lighting  and  distributing  system  in  a  safe  condition. 
Following  an  investigation  by  the  commission  the  company 
was  required  to  make  certain  improvements  and  repairs. 
As  the  result  of  an  investigation  recently  made  by  an 
in,spector  of  the  commission,  he  reports  that  these  recom- 
mendations have  been  complied  with. 

The  commission  has  authorized  the  Buffalo  General 
Electric  Company  to  issue  $150,000  of  its  thirty-year  5  per 
cent  gold  bonds.  On  Feb.  21,  1911,  the  commission  author- 
ized that  company  to  issue  $420,000  of  its  bonds  for  the 
purpose  of  securing  certain  property  at  the  corner  of 
Washington  and  Huron  Streets,  in  the  city  of  Buffalo,  and 
the  construction  thereon  of  a  building  for  the  uses  of  the 
company.  This  amount  of  bonds  was  found  to  be  insuf- 
ficient and  the  company  applied  for  authority  to  issue  the 
additional  amount  granted  at  this  time.  These  bonds  are 
to  be  sold  at  not  less  than  95. 

Wisconsin  Commission  News. 


The  Milwaukee  Gas  Light  Company  has  filed  a  schedule 
of  new  rates  with  the  commission,  to  take  effect  on  July  i. 
The  new  schedule,  which  amounts  to  a  reduction  of  5  cents 
in  the  several  rate  schedules  now  in  force,  is  as  follows: 
For  10,000  cu.  ft.  per  month,  75  cents  per  1,000  cu.  ft.  net ; 
next  10,000  cu.  ft.  per  month,  65  cents  per  1000  cu.  ft.  net ; 
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lext  80.000  cu.  ft.  per  month.  55  cents  per  1000  cu.  ft.;  all 
)ver  100.000  cu.  ft.,  50  cents  per  1000  cu.  ft.  net.  The 
ninimuni  bill  is  to  be  25  cents  per  month.  This  reduction 
neans  an  apparent  decrease  in  revenues  of  the  company  of 
learly  $15,000  per  month.  The  total  number  of  gas  con- 
sumers taking  service  from  the  Milwaukee  Gas  Light  Com- 
)any  is  35.000.  At  attempt  was  made  to  pass  a  bill  through 
he  Legislature  requiring  a  general  reduction  of  the  Mil- 
.vaukee  Gas  Company's  rates  from  80  cents  to  60  cents. 
This  attempt  failed,  not  because  the  Legislature  did  not  con- 
sider a  reduction  justifiable  and  warranted,  but  because  the 
jill,  if  it  passed,  would  usurp  the  prerogatives  of  the  Public 
Service  Commission. 


Maryland  Commission  News. 


The  Public  Service  Commission  has  dismissed  a  com- 
plaint against  the  Chesapeake  &  Potomac  Telephone  Com- 
pany alleging  that  a  charge  of  10  cents  was  made  for  a 
local  call  from  the  Hotel  Kernan.  The  company  showed 
that  the  hotel  management  is  charged  only  3  cents  for  a 
call  and  the  additional  money  is  kept  by  it.  The  hotel  main- 
tains a  private  switchboard.  The  commission  held  that  the 
company  is  not  responsible  for  such  charges. 

More  dead  wires  of  the  Maryland  Telephone  Company 
in  Baltimore  City  will  have  to  come  down  by  order  of  the 
commission.  Chief  Engineer  Phelps  has  reported  to  the 
commission  that  the  electrocution  of  a  man  in  East  Balti- 
more was  due  to  his  coming  in  contact  with  a  dead  wire  of 
the  Marvland  Telephone  Company,  which  was  crossed  by  a 
live  electric  wire.  The  commission  will  order  the  coinpany 
to  clean  up  its  dead  wires  at  once.  Last  year  a  similar 
order  was  passed  requiring  the  company  to  remove  many 
tons  of  wire  not  in  use. 

The  commission  has  decided  to  permit  the  Chesapeake  & 
Potomac  Telephone  Company  to  buy  the  Western  Maryland 
Telephone  Company,  which  has  its  headquarters  in  Cumber- 
land. The  opinion  was  written  by  Chairman  Ambler,  and 
in  reply  to  the  argument  of  (he  independent  companies,  to 
•he  effect  that  the  sale  will  break  up  the  independent  sys- 
tem, he  says  that  it  is  a  fact  that  the  independent  com- 
panies do  sell  out  to  the  larger  concerns  when  they  have 
an  opportunity.  The  Western  Maryland  Company  has  a 
practical  monopoly  of  the  local  business  in  Cumberland  and 
.MIegany  counties.  It  is.  however,  said  to  be  bottled  up 
by  the  C.  &  P.  as  far  as  outside  business  is  concerned. 
The  permission  for  the  deal  is  made  subject  to  the  approval 
of  the  Mavor  and  Citv  Council  of  Cumberland. 


Alexander  Henderson  MemoriaL 


continued  with  it  until  1905.  when  he  associated  himself 
with  the  .Vnierican  Circular  Loom  Company,  with  which 
concern  he  was  at  the  time  of  his  death. 

The  date  set  for  the  dedication  has  been  arranged  to 
permit  the  attendance  of  those  members  of  the  National 
Electrical  Contractors'  Association  and  others  who  will  pass 
through  New  York  on  their  way  to  the  convention  at 
Niagara  Falls  during  the  week  of  July  18.    Mr.  Henderson 
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.\  memorial  to  the  late  Alexander  Henderson  wi.ll  be 
dedicated  Sunday,  July  16,  at  Southampton,  L.  L,  in  the 
form  of  a  monument  over  his  last  resting  place.  This 
tribute  has  been  erected  by  his  many  friends  in  the  elec- 
trical field,  the  subscriptions  for  the  purpose  amounting 
to  $1,600. 

Mr.  Henderson,  who  died  on  Aug.  11,  1910,  at  his  country 
place  in  New  Hampshire,  was  born  in  Scotland  in  1859  and 
first  became  identified  with  electrical  engineering  in  1882. 
when  he  entered  the  employ  of  the  Weston  Electric  Light 
Company,  of  New  York.  Subsequently  he  became  asso- 
ciated with  the  Brush  Electric  Illuminating  Company,  and 
was  with  it  for  about  seven  years.  In  1890  he  became 
chief  inspector  for  the  Manhattan  Electric  Light  Company 
and  in  1895  was  appointed  chief  inspector  of  the  Bureau 
of  Fire  Alarm  Telegraph  and  Electrical  Appliances  of  the 
New  York  Fire  Department.  In  1898  Mr.  Henderson  be- 
•  came  connected  -with   the   Sprague   Electric   Company   and 
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Monument  to   Alexander   Henderson. 

was  for  years  the  master  of  transportation  of  this  associa- 
tion. Trains  will  leave  the  Pennslyvania  Station,  Long 
Island  Section,  at  10:32  a.  m.,  July  16,  and  return  at  4:12 
p.  m.,  arriving  in  New  Y'ork  at  6:51  p.  m.  It  is  expected 
that  a  large  number  of  former  associates  and  friends  will 
make  this  journey.  Few  men  have  enjoyed  warmer  friend- 
ships and  possessed  in  a  higher  degree  the  human  qualities 
that  render  the  world  better  than  Alexander  Henderson, 
royal  good  fellow  in  the  best  sense  of  the  term. 


CURRENT    NEWS   AND    NOTES. 


Furnace  Economy. — The  United  States  Bureau  of 
Mines  has  just  issued  a  bulletin  describing  the  apparatus 
and  methods  in  use  by  the  bureau  for  the  sampling  and 
analysis  of  furnace  gases.  The  authors,  Messrs.  J.  C.  W. 
Frazer  and  E.  J.  Hoffman,  say  in  their  preface  that  "the 
furnace  conditions  prevailing  both  in  small  plants  and  in 
large  industrial  establishments  in  this  country  are  fre- 
quently far  from  satisfactory.  If  such  conditions  are  to 
be  improved,  they  must  be  more  thoroughly  understood, 
and  means  must  be  found  to  insure  complete  combustion 
of  the  fuel  and  yet  to  permit  operation  with  such  an  excess 
of  air  as  will  result  in  the  greatest  efficiency.  In  this 
work  the  services  of  the  chemist  are  indispensable.  A  very 
important  problem  is  the  determination  of  the  small  per- 
centage of  unburned  combustible  matter  that  escapes  from 
the  furnace  in  the  flue  gases.  Under  ordinary  circum- 
stances so  little  as  o.i  per  cent  of  unburned  combustible 
matter  in  a  furnace  gas  is  equivalent  to  about  I  per  cent 
of  the  fuel  used,  and  for  the  determination  of  such  small 
percentages  of  gas  more  accurate  and  refined  methods  are 
required  than  have  ordinarily  been  available  before." 
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Colorado  Electric  Club. — The  flourishing  Colorado 
Electric  Club,  of  Denver,  has  issued  a  new  membership 
Hst  showing  a  total  membership  of  about  350.  The  club 
meets  every  Thursday  noon  at  the  Albany  Hotel.  Mr.  W. 
P.  Carstarphen.  Jr.,  is  president. 

*  *     » 

CoNSERV.ATio.N"  OF  XiAG.xRA  Falls. — The  United  States 
Senate  has  passed  the  Burton  resolution  to  extend  for  two 
years  the  restrictions  now  in  force  upon  the  use  of  the 
water  of  Niagara  River  and  Niagara  Falls  for  power  pur- 
poses.    The  measure  now  goes  to  the  House. 

*  *     * 

Indiana  Electric  Light  Association. — The  annual 
convention  of  the  Indiana  Electric  Light  Association  will 
be  held  in  South  Bend,  Ind.,  on  Aug.  23  and  24,  i9ii.  The 
detailed  program  has  not  been  announced  as  yet.  Mr. 
J.  \'.  Zartman,  120  South  Meridian  Street,  Indianapolis, 
is  secretary  of  the  association. 

*  *     * 

Philadelphia  I.  E.  S.  Section.- — At  the  annual  meet- 
ing of  the  Philadelphia  Section  of  the  Illuminating  Engi- 
neering Society  held  on  Friday,  June  16,  the  following  offi- 
cers were  elected  for  the  ensuing  year:  Chairman,  Mr. 
Joseph  D.  Israel,  Philadelphia  Electric  Company;  secre- 
tary, Mr.  L.  B.  Eichengreen,  United  Gas  Improvement 
Company;  directors:  Mr.  C.  W.  Wardell,  Welsbach  Com- 
pany, and  Prof.  A.  J.  Rowland,  Drexel  Institute. 

*  *     * 

Los  Angeles  Has  One  Telephone  to  Every  Four 
I.vhabitants. — In  a  recent  address  in  Los  Angeles,  Mr. 
K.  B.  Miller,  who  was  retained  as  an  expert  by  the  Board 
of  Public  Utilities  in  fixing  telephone  rates,  said  that  Los 
Angeles,  with  its  two  telephone  companies,  has  over  80.000 
telephones,  or  one  to  every  four  inhabitants.  There  are 
750,000  daily  calls,  or  two  for  every  man,  woman  and  child 
in  the  city.  Los  Angeles  is  better  "telephoned"  than  any 
city  of  its  size  in  the  country. 

*  *     * 

Extensions  from  Peoria. — Within  a  few  days  the  12- 
mile  transmission  line  now  being  built  by  the  Peoria  Gas  & 
Electric  Company  to  Washington,  111.,  will  be  in  operation. 
The  local  electric-service  plant  at  Washington  has  been 
taken  over  by  the  Peoria  company  and  will  be  operated 
from  the  latter  city.  The  property  of  the  Citizens'  Gas  & 
Electric  Company,  Pekin,  III.,  near  Peoria,  has  also  been 
acquired  by  the  Peoria  Gas  &  Electric  Company,  and  will 
be  similarly  operated  by  electrical  energy  transmitted  from 
the  larger  city  within  a  few  months. 

*  *     * 

City  of  Chicago  Has  Power  to  Compel  Electrifica- 
tion.— The  Corporation  Counsel  of  Chicago  has  given  a 
formal  opinion,  at  the  request  of  the  local  transportation 
committee  of  the  City  Council,  to  the  effect  that  the  city 
has  povyer  to  compel  the  electrification  of  the  steam  rail- 
roads within  its  borders.  Under  the  police  powers  dele- 
gated to  the  city  by  the  State,  the  use  of  smoke-emitting 
locomotives  may  be  abolished  as  a  nuisance  affecting  the 
health,  comfort  and  convenience  of  the  public.  However, 
the  allowance  of  time  to  make  the  change  should  be  con- 
mcnsurate  with  the  magnitude  of  the  task. 

*  *     * 

Mysterious  Manhole  Explosions.— Six  recent  explo- 
sion in  the  manholes  of  the  Commonwealth  Edison  Com- 
pany, Chicago,  within  a  period  of  six  weeks  have  given  rise 
to  much  conjecture.  These  explosions,  occurring  in  vari- 
ous parts  of  the  city,  are  not  due  to  ordinary  causes,  as 
traces  of  fuses  and  explosives  seem  to  indicate  conclusively 
that  they  are  the  result  of  bombs  placed  in  the  manholes 
with  intent  to  damage  the  property  of  the  company.  The 
identity  of  the  perpetrators  of  these  explosions  is  unknown, 
but  the  daily  newspapers  print  rumors  that  the  bombs  were 
placed  by  labor  agitators  bent  on  stirring  up  strife  with  the 


company.  The  Commonwealth  Edison  company  runs  ai 
"open  shop,"  but,  as  far  as  known,  has  no  serious  troubli 
with  union  labor  at  the  present  time. 

*  *     * 

Electrical  Extensions  in  the  Extreme  Southwest 
— The  San  Diego  Consolidated  Gas  &  Electric  Company 
of  San  Diego,  Cal.,  has  begun  the  work  of  extending  \b 
transmission  wires  to  El  Cajon  and  Lakeside.  The  pole; 
for  this  line  will  be  distributed  from  La  Mesa  Springs 
which  is' the  farthest  point  east  now  reached  by  the  com- 
pany. It  is  said  that  many  of  the  ranchers  in  San  Diegc 
County  are  considering  the  advisability  of  installing  elec 
trie   motors  in  place   of  gasoline   engines  to  operate  theii 

pumping  plants. 

*  *     * 

Central  Stations  and  Contractors. — In  an  address  be- 
fore the  annual  meeting  of  the  Indiana  Electric  Con- 
tractors' Association,  held  at  Indianapolis  June  15,  Mr.  C 
C.  Perry,  president  of  the  Indianapolis  Light  &  Heat  Com 
pany,  advised  very  strongly  that  lighting  companies  anc 
electric  contractors  should  keep  within  their  own  lines  01 
business,  while  co-operating  with  each  other  for  busincs- 
success.  He  deplored  the  fact  that  there  is  a  tendency  01 
the  part  of  lighting  companies  in  some  places  to  sell  ma 
terial  and  to  do  wiring.  This  should  be  stopped,  he  said,  a- 
it  was  the  business  of  the  electrical  contractor  to  sell  ma- 
terial and  wire  the  buildings,  and  the  lighting  compan) 
should  confine  itself  to  making  and  selling  electricity. 

*  *     * 

Complementary  Operation  of  Telephone  and  Tele 
GRAPH. — On  an  average,  about  2700  telegrams  are  handlec 
on  every  working  day  through  the  telephone  department  ol 
the  Western  Union  Telegraph  Company  in  Chicago.  This 
includes  both  incoming  and  outgoing  messages,  although 
the  number  of  messages  delivered  from  the  main  telegraph 
office  by  telephone  largely  exceeds  those  received  in  the 
same  manner.  A  four-position  telephone  switchboard  is  in- 
stalled in  this  department.  There  are  also  operating  desk; 
for  twenty  operators  who  send  or  receive  telegraph  message; 
by  telephone.  In  addition,  a  desk  for  ten  additional  oper- 
ators of  this  description  is  to  be  added.  The  receipt  and  de- 
livery of  telegrams  by  telephone  appears  to  be  adding  tc 
the  popularity  of  the  telegraph  service,  although  it  is  said  tc 
cost  slightly  more  than  delivery  by  messenger.  Messenger 
service  is  retained  for  the  central  business  district  and  i; 
also  used,  of  course,  where  the  addressee  has  no  telephone 
Care  is  taken  also  not  to  transmit  over  the  telephone  tele- 
grams which,  from  their  nature,  appear  to  be  confidential 

*  *     * 

American  Institute  of  Chemical  Engineers. — The 
third  semi-annual  meeting  of  the  American  Institute  oi 
Chemical  Engineers  was  held  at  the  Congress  Hotel,  Chi- 
cago, on  June  21  to  24,  with  an  attendance  of  about  fifty. 
Several  papers  relating  to  chemical  engineering  were  dis- 
cussed, and  there  were  a  number  of  excursions  to  points 
of  interest,  as  well  as  a  subscription  dinner  on  the  eveningj 
of  Thursday,  June  22.  A  feature  of  the  meeting  was  the! 
presentation  of  the  Institute  gold  medal  to  Mr.  F.  J.  Wood, 
of  Brooklyn,  for  his  investigation  of  the  multiple-effect  dis- 
tillation of  glycerine.  Dr.  Samuel  P.  Sadtler,  of  Phila- 
delphia, presented  the  report  of  the  committee  on  "Chemical 
Engineering  Education."  Prof.  Joseph  W.  Richards,  of 
Lehigh  University,  read  a  paper  on  "Industrial  Chemical 
Calculations."  Mr.  W.  M.  Grosvenor,  of  New  York,  spoke 
of  "The  Institute  and  the  United  States  Patent  System," 
and  Mr.  S.  F.  Peckham,  of  Brooklyn,  discussed  "The  Prac- 
tical Value  of  Calorific  Tests  on  Anthracite  Coal."  The 
other  papers  presented  were  strictly  of  chemical  interest. 
Mr.  F.  W.  Frerichs,  of  St.  Louis,  is  president  of  the  Ameri- 
can Institute  of  Chemical  Engineers,  and  Prof.  John  C. 
Olsen,  of  the  Polytechnic  Institute,  of  Brooklyn,  is  secre- 
tary. 
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TEAM     AUXILIARY     TO    HYDROELECTRIC     IN- 
STALLATION. 


in     Outline    Description     of     the     Southern     Power 
Company's  Steam   Stations. 

By  J.  W.  Fr.\ser. 

IX   the  issue  of  the  Electrical   World  dated  March  24, 
electric    generating    stations,    substations    and    trans- 
I'Jio,  the  present  autlior  gave  a  summary  of  the  hydro- 
n  lines  of  the  Southern  Power  Company  in  the  Caro- 
u.u.-,  together  with  a  description  of  the  loo.ooo-volt  equip- 
iient   which   had   then   been    in    service    for   a   short   time. 
\bout  a  year  ago  the  company  determined  to  add  24,000 
•  steam  apparatus  to  its  existing  generating  equipment 
.000  kw  in  hydroelectric  apparatus.     The  steam-gen- 
ratmg  plants  were  intended  to  be  used  as  auxiliaries  to 
reinforce  the  hydroelectric  stations  at  periods  of  low  water 
:ind  for  emergency  use  in  case  of  interruptions  to  service 
>n  the  hydroelectric  systems.     It  was  considered  advisable 
•o  divide  the  24,000  kw  of  steam  equipment  into  three  units 
ind  locate  plants  at  three  large  distributing  points  on  the 

■  ransmission  system  in  order  to  save  the  line  loss  and  in- 
•ure  continuity  of  service. 

■  The  station  at  Greenville  has  recently  been  put  in  service 
md  the  ei|uipnicnt   is  now  being  installed  in   a  station   at 


BUILDING. 

The  boiler-room  is  196  ft.  long  by  49  ft.  wide  by  43  ft. 
high.  The  turbine-room  is  90  ft.  long  by  38  ft.  wide  by 
35  ft.  high,  with  basement  17  ft.  2  in.  A  concrete  founda- 
tion extends  to  the  level  of  the  turbine-room  floor,  where 
the  steel  colunms  which  support  the  crane  and  roof  trusses 
are  carried.  The  steel  columns  are  incased  in  brick  pilas- 
ters which  tie  in  the  ends  of  the  9-in.  curtain  walls.  The 
brick  used  is  cast  of  concrete  and  is  known  as  "unit  brick." 
This  brick  has  been  used  largely  in  the  building  of  trans- 
former substations  and  has  proved  very  satisfactory.  The 
roof  trusses  are  spaced  the  same  distance  apart  as  the 
pilasters — that  is,  15  ft. — and  the  3-in.  splined  sheathing  is 
supported  by  8-in.  channel  purlins  spaced  6.5  ft.  on  turbine- 
room  and  8  ft.  on  the  boiler-room.  The  waterproofing  of 
the  roof  is  of  built-up  tarred  paper  with  gravel. 

The  floor  of  the  turbine-room  has  been  extended  only  a 
few  feet  beyond  the  turbine  in  order  that  the  pumps  and 
heater  may  be  accessible  to  the  crane.  Part  of  the  tloor  is 
removable  so  that  the  crane  can  be  used  for  unloading  cars 
in  the  basement. 

THE  EQmPMENT  OF  THE  GREENVILLE  STATION. 

One  8000-kva,  60-cycle,  2200-volt,  three-phase  turbo- 
generator set. 

One  Westinghouse-Leblanc  jet  condenser  for  the  turbine 
directly  connected  to  non-condensing  steam  turbine. 

One  Westinghouse  air  pump  directly  connected  to  a  20-hp 
motor  for  service  when  the  generator  will  be  used  as  a 
synchronous  condenser. 

One  steam-turbine-driven  exciter  set,  loo-kw,  250-volt 
generator  directly  connected  to  one  non-condensing  steam 
turbine  mounted  upon  a  common  bedplate  operating  at 
240  r.p.m. 

One  motor-generator  exciter  set,  loo-kw,  250-volt,  com- 
pound-wound generator  directly  connected  to  one  150-hp, 
three-phase,  2200-volt  motor,  mounted  upon  a  common  bed- 
plate. 

One  switchboard  on  which  are  mounted  the  necessary 
indicating  and  recording  meters  and  control  switches  for 
operating  the  oil   circuit-breakers. 


Fig.  1 — General   View  of  Greenville  Station 


Greensboro.  Construction  work  has  not  yet  been  started 
an  the  third  station. 

As  the  plants  were  intended  to  operate  for  only  from  two 
to  four  months  out  of  the  twelve  months,  it  was  important 
;o  keep  the  first  cost  low.  For  this  reason  no  economizers, 
iutomatic  stoker  or  coal-handling  apparatus  was  provided. 
However,  arrangement  has  been  made  so  that  they  can  be 
installed  if  at  any  time  in  the  future  the  plants  have  to 
5e  operated  continuously  for  twenty-four  hours  per  day. 

The  description  given  below  is  based  primarily  on  the 
■ireenville  station,  although  it  is  applicable  almost  in  en- 
nrety  to  the  Greensboro  station,  the  differences  being  as 
loted  later. 


Two  i7-in.  X  12-in.  x  is-in.  duplex  outside  center-packed 
plunger  boiler-feed  pumps,  completely  brass-fitted,  with 
Tobin-bronze  piston  rods  and  solid-brass  water  plungers; 
output  rating,  670  gal.  per  minute  against  a  water  pressure 
of   175   lb. 

Two  lo-in.  X  14-in.  X  lo-in.  plunger  and  ring  low-service 
pumps,  completely  brass-fitted;  output  rating,  570  gal.  per 
minute  against  a  pressure  of  75  lb.  These  pumps  are  for 
raising  the  water  from  the  hot  well  to  the  heater. 

One  Cochrane  feed-water  heater. 

One  400-gal.  centrifugal  tank  pump. 

One  lo-in.  centrifugal  cold-well  pump.  This  is  a  vertical 
pump  placed  in  the  bottom  of  the  cold  well  and  is  connected 
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to  a  vertical  motor  on  the  floor  of  tlic  turbine-room  base- 
ment for  elevating  the  water  from  the  cold  well  to  the 
intake  tunnel. 

Two  sump  pumps. 


Six  750-hp  Erie  City  vertical  water-tube  boilers. 
Six  Foster  superheaters. 

One   230-ft.    radial    brick   stack,    14    ft.    inside   diameter. 
lined  70  ft.  high. 

One  30,000-gal.  service  tank. 
One   14,000,000-ga].  reservoir. 

BOILERS. 

The  boilers  used  are  of  the  two-drum  vertical  type.     The 


have  132  sq.  ft.  of  grate  surface.     The  heating  surface  i 

the  boilers  is  6021  sq.  ft. 

The  guaranteed  evaporation  is  10.5  lb.  of  water  from  nii 

at  212  deg.  Fahr.  when  operating  at  750  hp,  and  10  lb.  t 
water  at  1125  hp,  per  pouii 
of  coal  containing  not  \c< 
than  14,250  thermal  units  an 
not  more  than  7.5  per  cent  as! 
Three  batteries  of  two  bm: 
ers  have  been  installed  ;in 
space  has  been  provided  for 
fourth  battery  when  fouii 
necessary. 

SUPERHEATERS. 

The  elements  of  the  supei 
heaters  are  made  of  seamle^ 
cold  drawn  sheet  tubing  fitte 
with  annular  cast-iron  gri 
flanges  close  to  each  othei 
They  are  placed  in  front  c 
vertical  tubes  of  boilers  an 
are  accessible  from  doors  i 
front  of  the  boiler  settini 
Each  superheater  will  increa' 
the  temperature  of  22,500  II 
of  steam  per  hour  at  a  pre' 
sure    of    160    lb.    per    squai 

inch  by  100  deg.  Fahr.  when  the  steam  contains  not  nioi 

than  I  per  cent  entrained  moisture. 

CONDENSING  WATER. 

The  condenser  requires  6,000,000  lb.  of  cooling  water  pi 
hour  to  produce  a  vacuum  of  28  in.  when  the  temperatu 
of  the  injection  water  is  80  deg.  Fahr,  Under  these  coi 
ditions  the  temperature  of  the  discharge  water  from  tl 
condenser  is  guaranteed  to  be  within  4  deg.  Fahr.  of  tl 


Fig.  3 — Map  of  Transmission   Lines. 

lower  drum  is  connected  with  the  upper  drum  by  432  3-in.  temperature  corresponding  to  the  vacuum.  With  the  i 
seamless  tubes  in  twelve  rows  of  thirty-six  each.  The  jection  water  not  exceeding  85  deg.  Fahr.  the  condens 
furnaces  are  of  the  Dutch-oven  type  with  long  throats  and      under  the  same  conditions  of  load  will  develop  27.6  in. 
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vacuum.  With  the  injection  water  not  exceeding  9o  deg. 
lahr.  the  condenser  under  the  same  conditions  of  load  will 
develop   27.25   in.   of   vacuum.      The   normal    flow   of   the 


will  hold  approximately  14,000,000  gal.    This  reservoir  has 
been  made  of  earth  embankments. 

The  water   from  the  river  flows  by  gravity  through  a 


Fig.  4 — Cross-Section  of  Greenville  Station. 

Reedy  River,   from  which   the  condensing  water  is  taken,  30-in.  terra-cotta  pipe  to  a  cold  well  outside  the  building. 

is  over  30  cu.  ft.  per  second,  which  is  ample  for  condensing  This  well  is  connected  to  another  well  inside  the  building  by 

purposes  at  normal  load,  but  as  this  plant  was  built  to  be  a  pipe  in  which  there  is  a  valve  that  can  be  shut  in  times  of 

operated  in  periods  of  low  water,  and  as  the  Reedy  River  flood  water.    The  water  from  the  cold  well  inside  the  build- 


-General   Plan  of  Greenville  Station. 


runs  as  low  as  20  cu.  ft.  per  second,  it  was  necessary  to  ing  is  elevated  into  the  intake  from  the  pond  by  a  vertical 
build  a  reservoir  for  storing  the  condensing  water.  This  submerged  centrifugal  pump  driven  by  a  motor  placed  on 
reservoir  is  7^0  ft.  long,  300  ft.  wide  and  9  ft.  deep,  and       the  basement  floor.     The  pump  and  reservoir  are  in  par- 
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allel  so  that  all  the  cold  water  tioni  the  river  runs  directly 
to  the  cotidenser  and  only  part  of  the  water  is  supplied  by 
the  reservoir.  The  reservoir  is  connected  with  another 
cold  well  outside  the  building,  from  which  is  started  the 
tunnel   going  to  the  condenser's  suction. 

When  the  plant  is  being  operated  ten  hours  per  day  at 


Fig.   6 — Boiler-Room. 

the  lovv  stage  of  the  river  the  water  in  this  reservoir  will 
go  once  through  the  coTider.ser  in  a  week,  .^s  much  water 
as  is  taken  from  the  pond  is  returned  to  the  further  end 
of  the  pond  in  an  open  concrete  flume,  thus  giving  it  a 
chance  to  cool  before  re-entering  the  reservoir. 

COAL  AND  ASH-HANDLIKG  EQUIPMENT. 

Along  the  side  of  the  building  on  which  the  boilers  front 
a  concrete  trestle  16  ft.  high  has  been  built  for  coal  storage. 
The  center  line  of  the  trestle  is  12  ft.  from  the  building 
wall,  in  which  openings  have  been  provided  to  admit  the 
coal.  These  openings  are  4  ft.  x  6  ft.,  and  there  are  two 
of  them  per  bay.  The  furnace  fronts  are  set  14  ft.  from 
the  inside  of  the  wall,  so  that  no  shoveling  will  have  to  be 
done  to  place  the  coal  in  position  for  firing  when  the  bins 
are  full.  In  addition  a  track  for  the  firing  cars  has  been 
provided.  This  track  runs  in  front  of  the  boilers  and  e.x- 
tends  completely  around  the  storage  space,  which  will  hold 
2500  tons. 

PIPING. 

In  placing  the  turbine,  boilers,  pumps,  etc.,  an  endeavor 
was  made  to  arrange  for  a  sirhple  piping  layout.  A  12-in. 
main  header  is  located  on  the  rear  boiler-room  wall,  to 
which  connection  is  made  from  superheater  nozzles  by  7-in. 
leads  with  long  bends.  A  14-in.  long  bend  connects  the 
header  and  the  separator,  and  the  top  of  the  latter  is  con- 
nected by  a  bend  to  the  throttle  valve.  The  pumps  and 
heater  are  placed  in  the  turbine  end  of  the  basement,  mak- 
ing the  length  of  all  steam  and  water  connections  a  mini- 
mum. 

The  arrangement  of  valves  is  as  follows:  In  the  boiler 
leads  are  a  7-in.  angle  globe  and  a  7-in.  horizontal  non- 
return valve.  In  the  main  connection  is  a  14-in.  straight- 
way gate  valve.  On  the  steam  ends  of  the  air  pump,  the 
exciter  turbine,  the  heater  pumps  and  the  oil  pumps  are 
straight-way  gate  valves ;  on  the  e.xciter  turbine  are  angle 
globe  valves.  Each  pump  is  arranged  to  be  operated  inde- 
pendently of  the  other  pumps. 

All  valves  (including  body,  bonnet  and  yokes)  and 
flanged  and  screwed  fittings  for  high-pressure  superheated 
steam  are  of  crucible  steel  of  extra  heavy  cast-iron  pattern. 
The  body  and  bonnet  flanges  of  the  valves  are  turned  to 
give  l/32-in.  rai.sed  seat  inside  of  the  bolt  holes.  The 
backs  of  tile   flanges   .m  .    ~pot   faced  or   fiillv  turned.     The 


stems  and  seats  are  of  nickel  steel.  All  pipe  flanges  for 
the  high-pressure  superheated  steam  lines  of  5-in.  size  or 
larger  are  of  the  extra-heavy,  high-hub,  flanged  and  rolled- 
steel  Van  Stone  ring  type,  machine  finished  all  over  with 
l/32-in.  raised  seat  inside  of  the  bolt  holes.  All  pipe  for 
the  high-pressure  superheated  steam  lines  is  of  soft  steel, 
full-weight  standard  lap  welded,  tested  for  500  lb.  per 
square  inch. 

PIPE  COVERING. 

All  high-pressure  superheated  steam  lines  are  covered 
with  a  l-in.  layer  of  special  long-fiber  asbestos  cement, 
securely  bound  with  a  layer  of  2-in.-mesh  galvanized-wire 
netting,  two  layers  each  i  in.  in  thickness  of  85  per  cent 
magnesia  sectional  covering  applied  so  as  to  break  both 
the  longitudinal  and  the  circumferential  joints.  All  joints 
are  filled  with  cement.  A  final  0.75-in.  layer  of  special 
long-fiber  asbestos  cement  was  applied  to  the  sectional  cov- 
ering, on  top  of  which  was  sewed  an  8-oz.  canvas  duck 
covering  backed  with  resin-sized  paper.  Each  flange  is 
provided  with  a  2-in.  removable  covering. 

The  auxiliary  steam  piping  is  covered  with  1. 5-in.  sec- 
tional covering  and  duck.  On  the  high-pressure  drip  pip- 
ing, boiler-feed  and  auxiliary  exhaust  the  flange  covering 
has  been  omitted.  The  feed-water  heater,  the  cylinders  of 
the  boiler-feed  pump  and  the  exposed  surface  of  the  boiler 
drums  are  covered  with  85  per  cent  magnesia  blocks  1.5  in. 
thick  and  a  layer  of  hard-finish  cement.  A  covering  of 
8-oz.  canvas  duck  is  pasted  and  sewed  on  all  of  these 
surfaces.  Each  manhole  and  boiler  drum,  heater,  etc.,  has 
a  2-in.  removable  covering. 

TIE-IN  TRANSFORMER  AND  SWITCHING  STATION. 

On  the  opposite  side  of  the  railroad  track  from  the 
Greenville  station  there  is  an  l8,ooo-kw  transformer  sta- 
tion which  is  used  for  reducing  the  enif  from  100,000  volts 
to  13,000  volts  or  2400  volts  for  local  distribution.  The 
generator  of  the  steam  station  is  connected  to  the  2400- 
volt  busbars  in  this  station  and  can  be  operated  either  in 
parallel  with  the  high-tension  transmission  system  or  direct- 
ly on  a  part  of  the  local  load. 

GREENSBORO  STATION. 

This  station  is  almost  identical  with  the  Greenville  sta- 
tion except  that  the  transforming  and  switching  stations 
have  been  combined  with  the  generating  station.     The  two- 


Fig.   7 — Boiler-Room. 

circuit,  ioo,ooo-volt  trunk  line  from  Great  Falls  will  be 
switched  here  for  Durham,  and  there  are  being  installed 
three  3000-kw  transformers  to  reduce  the  emf  from  100,000 
volts  to  13,000  volts  for  power  distribution  and  three 
looo-kw  transformers  to  reduce  the  emf  to  2400  volts  for 
city  distribution. 
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MODERN  NAVAL  TRAINING  STATION. 


Electrical  and    Other    Utilities  of    the  New  Establish- 
ment on  Lake  Michigan. 

ON  the  west  shore  of  Lake  Michigan,  32  miles  north  of 
Chicago,  near  Lake  Bluff,  111.,  the  United  States 
Navy  Department  has  just  finished  the  installa- 
tion of  its  splendid  new  $3,500,000  educational  plant  for 
the  training  of  ships'  crews  of  ordinary-seaman  grade. 
This  Great  Lakes  Naval  Training  Station,  as  it  is  officially 
termed,  goes  into  commission  July  i,  and  occupies  a  site 
of  182  acres  purchased  and  presented  to  the  United  States 
government  in  1905  through  the  public-spirited  subscrip- 
tion of  a  number  of  Chicago  business  men. 

Forty-two  buildings  have  already  been  constructed  on  the 
grounds,  including  the  administration  building,  instruction 
building,  drill  hall,  power  house,  mess  hall  and  cooks'  gal- 
ley, four  main  dormitories,  main  guardhouse,  receiving 
guardhouse,  receiving  building,  receiving  galley  and  laun- 
dry, six  receiving  dormitories,  general  storekeeper's  store- 
house, the  brig  or  jail,  stable,  boathouse,  commandant's 
house,  thirteen  houses  for  officers'  quarters,  a  hospital  build- 
ing and  a  laundry  building.  All  of  the  foregoing  structures 
are  of  red  brick,  the  principal  ones  being  made  noteworthy 


supply  for  service  and  drinking  purposes,  etc.,  are  all  fur- 
nished from  the  combination  power  plant  at  the  base  of  the 
bluff  on  which  stand  the  station  buildings.  l'"roni  the  power 
house  a  6-ft.  .x  6-ft.  concrete  tunnel  distributes  the  various 
utilities  underground  to  the  forty-two  buildings  on  the  sta- 
tion grounds.  With  the  exception  of  the  overhead  arc-light- 
ing lines  along  several  roads  about  the  grounds  all  wires  arc 
carried  underground  in  vitrified  conduit. 

The  power  house  at  the  water's  edge,  which  rests  on 
piles  on  ground  reclaimed  from  the  lake  by  the  construction 
of  a  timber-crib  seawall,  is  a  fireproof  steel  and  brick  build- 
ing, 90  ft.  by  100  ft.  in  floor  plan.  Coal  is  received  from 
the  Chicago  &  Northwestern  Railroad  over  a  spur  track, 
which  is  extended  across  the  bridge  to  the  power  house, 
shown  in  Fig.  3,  to  the  coal  bunkers  above  the  boiler-room. 
The  government  purchases  its  coal  for  this  plant  on  a  heat- 
unit  basis,  specifying  the  lower  limit  to  which  the  fuel  may 
run  and  deducting  proportionate  amounts  from  the  pay- 
ment price  in  case  analysis  of  samples  falls  below  this 
figure.  Careful  calorimeter  tests  are  made  on  samples  from 
each  shipment,  so  that  a  close  check  is  maintained  on  all 
fuel   received, 

BOILER-ROOM  EQUIPMENT, 

From  the  drop-bottom   railroad  cars   the  coai    falls   into 


Fig.   1 — Great   Lakes   Naval   Training   Station,   Showing   Parade    Ground.  Administration   Building  and  Others  of   M 

Outdoor    Lighting    Posts. 


by  the  massive  style  of  architecture  characteristic  of  gov- 
ernmental-service construction. 

The  arrangement  of  the  buildings  of  the  main  group  is 
shown  in  the  accompanying  plan  of  the  station  grounds.  All 
of  the  main  buildings  with  the  exception  of  the  harbor  boat 
house,  the  power  house  and  the  hospital  are  situated  on  the 
main  plateau.  For  reasons  of  isolation  the  site  of  the  hos- 
pital, together  with  the  future  contagious-disease  buildings, 
was  transferred  to  a  separate  plateau,  which  is  connected 
with  the  main  grounds  by  a  foot-bridge  over  the  dividing 
ravine.  The  various  buildings  of  the  main  group  and  the 
dormitories  of  the  receiving  group  are  each  ranged  about 
their  respective  parade  grounds,  which  thus  constitute  two 
distinct  centers,  one  for  the  reception  of  raw  recruits  and 
the  other  for  the  later  stages  in  the  making  of  the  man-o'- 
war's  man.  At  the  present  time  the  station  is  designed  for 
training  1500  men,  but  the  power  plant  has  been  so  designed 
and  the  buildings  and  grounds  so  laid  out  as  to  be  capable 
of  ready  expansion  to  an  ultimate  capacity  of  2500  men. 

COMBINED  ELECTRIC  AND  HEATING  PLANT. 

Electricity  for  lighting  and  motor  service  on  the  station 
grounds,  steam  and  hot  water  for  heating  purposes  in  the 
buildings,  refrigerated  brine  circulation  for  cooling,  water 


track  hoppers  leading  to  a  movable  crusher  beneath,  which 
is  arranged  to  run  on  its  own  tracks  so  as  to  reach  any  one 
of  the  track  hoppers  in  the  station.  The  crusher  has 
a  capacity  of  60  tons  per  hour,  and  is  driven  by  a  25-hp 
motor,  which  is  also  arranged  for  propelling  along  its  track 
the  little  car  on  which  it  is  mounted.  The  crusher  in  turn 
discharges  into  the  six  coal  bunkers,  over  the  boiler-room, 
which  have  a  capacity  for  holding  500  long,  2200-lb.,  tons. 
In  turn  these  coal  bunkers  discharge  into  movable  weighing 
hoppers,  running  on  overhead  trackways,  as  shown  in 
Fig.  4.  The  counterbalance  beams  of  these  hopper  scales 
are  brought  down  to  within  reach  from  the  boiler-floor  level 
through  a  system  of  rods  and  a  suspended  platform.  All 
coal  fired  under  the  boilers  is  in  this  way  conveniently 
weighed  as  supplied  to  the  mechanical  stokers. 

The  downspouts  from  the  weighing  hoppers  discharge 
onto  the  latest  type  of  Roney  stokers,  which  are  installed 
for  each  of  the  six  300-hp  Babcock  &  Wilcox  boilers.  The 
stokers  have  a  grate  surface  of  64  sq.  ft.  per  stroke,  and 
the  furnaces  are  built  with  the  unusual  arch  depth  of  8  ft., 
designed  to  prevent  production  of  smoke.  The  flue  gases 
from  this  entire  battery  of  boilers,  practically  smokeless,  are 
delivered  into  the  i9S-ft.  brick  stack,  which  is  11  ft.  in 
internal  diameter  at  its  base.     In  operation  the  plant  fur- 
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naces  are  practically  smokeless.  The  ashes  from  the  grates 
are  raked  into  ash  hoppers  beneath  the  furnaces,  from 
which  the  ashes  are  collected  by  small  dump  cars,  raised  to 
the  ground  level  by  hydraulic  hoist,  and  conveyed  outside 
the  building,  to  be  used  for  filling  behind  the  crib  on  the 
lake  front  or  to  be  elevated  to  the  overhead  trestle  for  ship- 
ment in  the  empty  coal  cars. 

STEAM  PRODUCTION. 

Steam  from  the  boiler  equipment  above  described  is  used 
by  the  power-plant  engines,  the  water-supply  pumps,  the 
refrigerating  machinery  and  for  heating  the  hot  water  cir- 
culated through  the  grounds  for  the  direct-radiation  heat- 
ing of  the  station  buildings,  in  addition  to  its  use,  throttled 
down  through  expansion  valves,  for  the  indirect-radiation 
heating  of  the  buildings.  All  of  these  various  services  are 
supplied  from  the  common  battery  of  boilers,  and  in  the 
main  header  of  the  steam  supply  line  hydraulic  remote- 
controlled  valves  are  inserted,  operable  from  any  of  a  num- 
ber of  emergency-valve  stations  scattered  throughout  the 


The  tub  transformers  for  the  three  fifteen-lamp  series-arc 
circuits  are  also  located  in  the  sub-gallery  space.  These 
arc  circuits,  which  are  the  only  lines  on  the  station  grounds 
employing  in  part  overhead  construction,  are  provided  with 
lightning  arresters,  although  in  the  case  of  all  the  2300-volt 
feeder  circuits  the  underground  construction  has  avoided 
the  necessity  for  such  protection. 

The  engine-room  is  served  by  a  six-ton  hand-operated 
crane  and  is  amply  lighted  by  eight  ceiling  groups  of  six 
60-watt  tungsten  lamps  each. 

HOT- WATER  AND  STEAM  HEATING. 

For  the  direct-radiation  heating  of  the  station  buildings 
hot  water  is  used,  heated  by  steam  from  the  plant  boilers. 
From  the  heaters  in  the  boiler  room  this  hot  water  is  circu- 
lated through  the  supply  and  return  12-in.  tunnel  lines  by  a 
duplicate  pair  of  150-hp  five-stage  Kerr  turbines  driving 
D'Olier  single-stage  centrifugal  pumps,  each  with  a  capacity 
of  2300  gal.  per  minute  against  160  ft.  head.  The  e.xhaust 
steam  from  these  turbine  units  is  condensed  in  the  exhaust 
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Fig.  2 — Plan  of   Main   PlateaLi.  Showing   Utility  Tunnels  and   Principal    Buildings   of   the   Great    Lakes    Naval    Training   Station. 


plant.  In  case  of  accident  the  supply  of  steam  can  thus  be 
immediately  closed  from  any  one  of  the  seven  emergency 
shut-off  stations. 

ELECTRICAL  GENERATION  AND  CONTROL. 

The  electrical  generating  equipment  of  the  station,  as 
shown  in  Fig.  5,  comprises  three  i8-in.  x  36-in.  simple  non- 
condensing  Bates-Corliss  engines,  each  direct-connected  to 
drive  a  175-kw,  2300-volt,  6o-cycle,  three-phase  alternator 
at  120  r.p.m.  The  50-ft.  x  90-ft.  engine-room  provides  space 
for  a  fourth  similar  unit,  the  foundation  for  which  is  al- 
readv  installed.  Excitation  at  120  volts  is  provided  by  both 
a  45-kw  engine-driven  direct-current  generator  and  a  simi- 
lar motor-driven  exciter  unit  supplied  from  the  2300-volt 
lines.  The  plant  engines  are  operated  non-condensing  dur- 
ing all  seasons  of  the  year,  no  provisions  being  made  for 
condenser  equipment. 

Control  of  the  station  apparatus,  as  well  as  of  the  out- 
going feeders,  is  concentrated  in  an  elevated  switchboard 
gallery  at  the  northwest  corner  of  the  room.  Fig.  6.  This 
switchboard  comprises  a  Tirrill  regulator  panel,  two  ex- 
citer panels,  three  generator  panels  and  a  totalizing  panel, 
besides  the  five  feeder  panels  and  the  arc-lamp  sections. 
The  switchboard  is  equipped  with  the  usual  complement  of 
indicating  and  recording  instruments,  watthour  meters,  syn- 
chroscope, etc.,  all  of  Westinghouse  manufacture,  with  the 
exception  of  the  General  Electric  voltage  regulator.  The 
2300-volt  oil  switches  and  buses  are  installed  in  the  in- 
closure  beneath  the  switchboard  gallery,  from  which  they 
are  operated  through  a  system  of  beH  cranks  and  pull  rods. 


heater  and  so  serves  to  heat  the  circulating  water  of  the 
Evans-Almirall  heating  system.  A  Venturi  meter  in  the 
station,  inserted  in  the  main  hot-water  line,  is  designed  to 
indicate  flows  up  to  2500  gal,  per  minute. 

In  addition  to  the  hot  water  which  is  circulated  for  all 
direct  radiation  there  is  also  supplied  to  each  building  live 
steam  which  supplies  the  stacks  for  the  ventilating  fans, 
serves  for  cooking  purposes  in  the  galleys  and  for  use  in 
the  main  laundry  of  the  station,  also  supplying  hot  water 
for  bathing  and  domestic  purposes,  hot  water  for  the  swim- 
ming tank,  for  disinfecting,  etc.  The  hot-water  circulating 
system  is  that  known  as  the  Evans-.\lmirall  system. 

WATER  SUPPLY 

The  water  supply  for  the  Naval  Training  Station  and 
associated  buildings  is  obtained  from  Lake  Michigan 
through  an  intake  pipe  14  in.  in  diameter,  extending  out 
1200  ft.  from  shore.  Motor-driven  centrifugal  pumps  de- 
liver the  water  to  the  filter  tank  in  the  purification  house 
near  the  power  plant.  From  this  basin  the  water  passes 
downward  through  sand  filters  and  into  the  filtered  storage 
reservoir,  w-hich  has  a  capacity  of  400.000  gal.  The  purifi- 
cation system  is  designed  to  treat  200,000  gal.  of  water  per 
day.  A  tandem-compound  steam-driven  service  pump, 
capable  of  delivering  400  gal.  per  minute,  lifts  the  purified 
water  through  a  height  of  180  ft.  from  the  storage  reser- 
\-oir  to  the  40,000-gal.  tank  in  the  tower  of  the  administra- 
tion building.  A  motor-operated  valve  in  the  line  leading 
from  this  tank  tower  makes  possible  in  case  of  fire  the 
instantaneous  disconnecting  of  the  tank  in  the  tower,  thus 
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crmitting  the  fire  pumps  to  increase  the  pressure  by  punip- 
ig  directly  into  the  mains.  In  the  power-house  basement. 
longside  the  service  pump,  are  also  duplicate  fire  pumps, 
ach  with  an  ultimate  delivery  capacity  of  400  gal,  per 
lie.     These  fire  pumps  can  be  arranged  to  take  directly 


MODEL  MACHINE  SHOP. 
A  large  room  on  the  third-story  level  of  the  power  station 
has   been    fitted   up   as   a   model   machine   shop,   which  .  is 
reached  from  the  main  floors  by  means  of  an  ample  electric 

freight    elevator.      Indi\idnal   motor-driven    machine   tools. 


Fig.  3— Central  Stean 
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Fig.    5 — Interior 


of   Engine-Room   in    Power   Plant   at   Great    Lakes 
Naval  Training  Station. 


from  the  lake  if  necessary,  but  ordinarily  are  supplied  from 
the  filtered-water  tank.  They  are  capable  of  throwing  from 
four  to  six  fire  streams  to  the  top  of  any  building  on  the 
station  grounds. 

ICE-MAKING  PLANT. 

The  ice  plant  in  the  basement  contains  a  30-ton  York 
vertical  single-acting  double-cylinder  ammonia  compressor. 
The  expansion  of  this  ammonia  cools  two  independent  brine 
lines,  one  system  being  used  for  freezing  ice  in  the  ninety- 
nine  200-lb.  cans  installed,  while  the  other  brine  line  is 
extended  through  a  separate  underground  trench  to  the 
cold  boxes  in  the  mess  halls.  The  hospital  has  its  own 
motor-driven  refrigerating  apparatus.  The  brine  circula- 
ting pumps,  impellers,  agitators,  etc..  of  the  main  refrig- 
erating equipment  are  all  electrically  driven.  A  steam- 
driven  air  compressor  is  also  installed  in  the  power-plant 


including  a  shaper,  two  lathes,  drill  presses,  emery  wheels, 
pipe  threaders  and  benders,  etc.,  are  provided,  the  equip- 
ment being  sufficient  for  performing  any  ordinary  job  of 
repairs  about  the  station.  The  machine  shop  is  also  fitted 
with  a  modern  oxy-actylene  welding  outfit  for  which  many 
repair  uses  are  found  in  a  comparatively  isolated  connnu- 
nity  like  that  of  the  naval  station. 

UNDERGROUND  DISTRIBUTION  OF  UTILITIES. 
The    various   utilities    supplied    by   the    power   plant   are 


Fig.  4— Automatic  stokers  and   Boilers.  Showing  Traveling  Weigh-         Fig. 
ing    Hoppers. 
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basement,  supplying  compressed  air  for  various  purposes  in  delivered  to  the  main  tunnel  under  the  main  plateau  over 
the  power  house,  including  the  blowing  oflf  of  electrical  a  conduit  extension  suspended  from  the  coal-track  bridge, 
machinery,  etc.  The  main  tunnel  is  6  ft.  square  in  cross-section  and  extends 
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2200  ft.  to  the  mess  hall.  It  contains  one  9-in.  high-pressure 
steam  pipe,  one  supply  and  one  return  12-in.  hot-water 
main,  one  5-in.  vacuum  line,  five  2300-volt  lighting-feeder 
cables,  three  arc -circuit  cables,  the  telephone  wires  and  an 
electric-clock  synchronizing  circuit.  All  of  the  clocks  in 
the  various  station  buildings  are  controlled  electrically  from 
the  master  clock  in  the  main  administration-building  tower. 
The  brine  lines  and  the  water  mains  are  carried  in  trenches 


Fig.   7 — Multiple   Arc-Lamp    lllu 


of   Drill    Hall, 


separate  from  the  tunnels  conveying  the  other  utilities. 
From  the  main  tunnel  lateral  branches  diverge,  ranging  in 
size  from  bores  4  ft.  in  diameter  to  mere  conduit  runs,  sup- 
plying the  various  buildings  passed. 

ELECTRICITY  IN  BUILDINGS  OF  MAIN  GROUP 

The  indoor  drill  hall  is  one  of  the  notable  buildings  on 
the  station  grounds,  both  in  exterior  architecture  and  in 
inside  construction.  It  contains  a  splendid  floor,  80  ft.  x 
400  ft.,  and  free  of  all  supporting  columns,  which  will  per- 
mit the  evolutions  of  a  brigade  of  1300  men  during  bad 
weather  outside.  The  drill  hall  is  lighted  by  sixty-six 
Adams-Bagnall  iio-volt  multiple  inclosed-arc  lamps  sus- 
pended on  brass  chains  from  the  steel  arches  which  sup- 
port the  reinforced-concrete  roof,  as  shown  in  Fig.  7.  The 
lamps  are  hung  25  ft.  above  the  floor  and  are  arranged  at 
intervals  of  18  ft.  in  three  rows,  23  ft.  apart.  All  wiring  to 
these  lamps  is  carried  in  conduit  supported  on  the  steel 
arches  and  distributed  from  a  panelboard  in  an  anteroom 
of  the  drill  hall,  from  which  each  group  of  three  lamps  can 
be  controlled  separately. 

The  grounds  about  the  station  are  lighted  by  forty-five 
series  inclosed  alternating-current  arc  lamps  mounted  on 
shepherd's-crook  posts  reached  by  underground  vitrified- 
conduit  construction.  All  of  the  arc-lamp  circuits  on  the 
main  plateau  are  underground,  but  overhead  construction 
has  been  employed  for  reaching  a  number  of  the  lamps  used 
for  lighting  the  ravine  roads  in  outlying  parts  of  the  sta- 
tion grounds.  Unlike  the  2300-volt  lighting  feeders  all  of 
the  arc  circuits  are  protected  by  lightning  arresters  at  the 
station. 

Electricit)'  has  been  used  to  lighten  the  labors  of  em- 
ployees in  the  mess  kitchens  and  in  the  station  laundry. 
In  the  cooks'  galley,  which  is  the  nautical  term  applied  to 
the  kitchen  building,  flour  is  automatically  sifted  from 
bins  in  the  cellar  and  lifted  by  means  of  a  motor-driven 
elevator  conveyor  to  a  weighing  hopper,  from  which  the 
desired  quantity  of  flour  can  then  be  measured  and  dis- 
charged into  the  large  bread  mixer.  This  mixer,  together 
with  a  cake  machine,  is  driven  by  a  5-hp  motor.  The  gal- 
ley is  also  provided  with  a  Hogberg  continuous  bake  oven, 
the  baking  surfaces  of  which  are  electrically  lighted.  The 
dish-washing  department  is  equipped  with  a  2-hp  motor- 
driven  dish-washer,  which  surges  soapy  water  over  the 
dishes,  later  rinsing  them  with  a  spray  of  hot,  clean  water, 
from  which  they  emerge  and  dry  automatically  by  simple 
evaporation. 


The  laundry  is  also  equipped  with  motor-driven  washin; 
machines,  centrifugal  extractors,  ironing  machines,  etc. 

ELECTRICAL  FEATURES  OF  HOSPITAL. 

On  account  of  the  special  uses  to  which  it  is  put,  as  wel 
as  its  necessary  isolation  from  the  other  buildings  of  thi 
station  group,  the  hospital  presents  a  number  of  interest 
ing  special  applications  of  electricity.  Although  the  mail 
hospital  kitchen  contains  the  usual  fuel-burning  range."; 
the  small  ward  kitchens  are  equipped  with  electric-conk 
ing  apparatus,  by  the  aid  of  which  the  nurses  can  prepari 
special  dishes  for  invalids.  A  separate  motor-drivei 
refrigerating  plant  is  also  installed  for  cooling  the  ice 
boxes  in  this  building.  Special  illumination  features  have 
also  been  worked  out  with  respect  to  the  lighting  of  the 
wards,  corridors,  baths  and  surgical  operating-rooms. 

A  very  complete  call-signal  system  has  been  provided  for 
the  hospital.  A  patient  desiring  attention  pushes  the  button 
in  his  room,  which  indicates  a  call  on  the  annunciator  in  the 
nurses'  rooms  as  well  as  in  the  hospital  superintendent's 
office.  At  the  same  time  a  white  lamp  is  also  lighted  in  the 
corridor  over  the  doorway  of  the  room  calling,  as  shown 
in  Fig.  8.  To  reset  these  several  signals  the  nurse  must 
actuall)'  go  to  the  room  in  which  the  call  originated  and 
press  a  clearing-out  button  there.  The  call  otherwise  re- 
mains up  until  reset,  which  can  be  done  only  from  the 
calling   station. 

A  second  or  special  emergency  push  button  is  also  pro- 
vided in  case  a  nurse  requires  assistance  in  dealing  with 
a  delirious  patient.  Pressing  this  button  lights  a  red  lamp 
over  the  door  of  the  room  and  operates  emergency  alarms 
in  the  various  nurses'  quarters,  superintendent's  office,  etc.. 
bringing  assistance  in  haste,  while  at  the  same  time  the  red 
lamp  in  the  corridor  summons  any  one  chancing  to  be 
passing  to  enter  the  room  and  give  immediate  aid. 

The  present  lighting  equipment  of  the  Naval  Training 
Station  comprises  approximately  8000  incandescent  lamps 
and  140  arc  lamps,  100  of  the  latter  being  of  the  no-volt 
multiple  type  used  for  illuminating  the  interiors  of  build- 
ings.   The  series  lamps  are  employed  for  outdoor  illviniiKi- 


Fig.    8 — Corridor 
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tion  of  the  grounds.    In  the  various  buildings  of  the  station 
there  are  also  now  installed  350  hp  of  mo^oi? 

Rear  Admiral  Albert  Ross,  U.  S.  N.,  has  been  com- 
mandant of  the  Great  Lakes  Naval  Training  Station  since 
its  inceptien.  Capt.  George  A.  McKay,  civil  engineer, 
U.  S.  N.,  was  responsible  for  the  design  and  had  charge 
of  the  construction  until  a  year  ago,  when  he  was  suc- 
ceeded by  Mr.  C.  D.  Thurber,'  civil  engineer,  U.  S.  N. 
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THE  DESIGN  OF  COMBINATION  ICE  AND  ELECTRIC 
PLANTS. 

By  James  R.  Chavath. 

IN  view  of  the  present  interest  in  ice  manufacture  in 
connection  with  central  electric-Hght  and  power  sta- 
tions it  is  in  order  to  point  out  some  of  the  important 
things  to  be  considered  in  the  design  of  such  combination 
plants.  Up  to  the  present  time  the  majority  of  combination 
ice  and  electric  plants  have  been  put  together  by  simplv 
adding  to  an  electric-light  and  power  plant  a  plant  for  the 
manufacture  of  ice,  the  ice  plant  being  built  along  the 
same  lines  as  if  it  were  altogether  independent  of  the  elec- 
tric plant,  except  as  to  boiler-room.  In  other  words,  there 
has  been  insufficient  thought  given  to  the  most  economical 
working  together  of  these  two  industries.  This  has  doubt- 
less been  due  to  the  ignorance  of  electrical  men  as  to  ice 
manufacture  and  to  the  ignorance  of  ice  men  as  to  electric- 
power  production.  The  most  profitable  combination  ice 
and  electric  plants  of  the  future  will  be  plants  designed 
"ith  a  full  knowledge  of  the  peculiarities  and  possibilities 
both  of  these  industries. 

The  electric-service  company  which  goes  into  ice  manu- 
facture has  before  it  such  a  variety  of  possible  combina- 
tions that  the  number  is  confusing  to  those  considering  the 
subject  for  the  first  time.  A  brief  examination  of  the  ice- 
machine  situation  shows  that  there  are  no  less  than  eight 
general  types  of  ice-making  plants  from  which  the  central- 
station  man  should  choose.  This  does  not  take  into  account 
any  of  the  minor  modifications  of  the  ice-making  apparatus 
introduced  by  different  manufacturers,  but  covers  simply 
the  general  divisions.  The  opportunities  for  making  im- 
portant mistakes  in  the  selection  of  the  type  of  plant  for 
any  given  condition  are.  therefore,  many,  because  there  are 
certain  local  plant  conditions  which  make  some  one  of 
these  eight  general  types  the  best  for  any  particular  case. 
The  selection  of  the  wrong  system  may  either  make  unnec- 
essarily high  investment  and  fixed  charges  or  unnecessary 
operating  expenses.  It  is  not  the  purpose  of  this  article 
to  go  into  this  subject  thoroughly  by  any  means,  but  only 
to  show  in  a  general  way  the  principal  types  of  ice-making 
machinery  available  and  the  special  field  for  each. 

Ice-making  plants  may  first  be  divided  into  two  general 
classifications:  (a)  Compression  plants,  in  which  the  am- 
monia gas  used  for  refrigeration  is  raised  in  temperature 
and  pressure  by  means  of  a  compressor;  (b)  absorption 
plants,  in  which  ammonia  gas  is  raised  to  the  necessary 
temperature  and  pressure  by  boiling  it  ofif  from  aqua  am- 
monia, this  gas  being  afterward  absorbed  back  into  the 
weak  ammonia  liquor.  The  further  subdivision  of  these 
two  general  classifications  is  indicated  in  the  next  column. 
This  classification  might  be  carried  out  still  further,  but. 
as  said  before,  only  general  types  of  plants  will  be  dealt 
with  in  this  article,  leaving  aside  minor  modifications. 

Compression  plants  may  have  the  compressor  driven 
cither  by  a  steam  engine,  as  has  been  the  usual  practice 
in  the  past,  or  by  an  electric  motor.  The  absorption  plants 
may  be  divided  into  those  using  live  steam  for  boiling  the 
aqua  ammonia  and  those  using  exhaust  steam.  We  have, 
therefore,  so  far  in  our  classification  four  types  of  plants. 
Going  still  further,  we  learn  that  it  is  possible  to  operate 
any  one  of  these  types  either  with  distilled  water  or  with 
law  water  which  has  not  been  distilled.  There  are  several 
ways  of  successfully  operating  raw-water  ice  plants,  which 
further  add  to  the  number  of  types  from  which  the  ice- 
plant  investor  has  to  select.  There  is  no  lack  of  contro- 
versy among  ice-machine  manufacturers  at  the  present 
time  as  to  the  relative  merits  of  absorption  and  compres- 
sion systems  and  the  various  methods  of  obtaining  good 
ice  from  raw  water,  Without  entering  into  the  finer  points 
of  ice  manufacture  about  which  these  controversies  rage, 
it  may  be  safe  to  point  out   some  of  the  strong  points  of 


the  various  plants  and   the  particular  conditions   favorable 
to  the  different  kinds. 

The  majority  of  small  ice  plants  in  this  country  are  of 
the  compression  type  having  steam-engine-driven  com- 
pressors, and  in  plants  of  from  lo  tons  to  25  tons  daily 
capacity  the  exhaust  steam  from  the  engines  driving  the 
compressor  and  other  necessary  pumps  is  just  about  suf- 
ficient to  supply  the  necessary  distilled  water  for  the  daily 
tonnage  of  ice  manufactured.  As  the  freezing  of  distilled 
water  into  marketable  ice  involves  fewer  complications 
than  the  freezing  of  raw  water  into  marketable  ice,  the 
natural  course  has  been  to  condense  the  engine  exhaust  and 
make  distilled-water  ice.  There  is  the  added  advantage 
that  distiiicd-watcr  ice  is  looked  upon  with  more  favor  by 
the  consumers  than  is  raw-water  ice.  Ice  when  frozen  from 
raw  water,  if  simply  allowed  to  freeze  in  the  cans  without 
agitation,  is  so  white  and  spongy  because  of  the  gas  and 
air  bubbles  given  off  during  the  cooling  and  freezing  of 
the  water  that  it  is  unmarketable,  not  only  on  account  of 
its  appearance,  but  because  it  does  not  keep  or  stand  han- 
dling well.     For  the   successful   manufacture   of   ice   from 

CLASSIFICATIO.N   OF   ICE   PLANTS. 
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\Distilled  water 


Absorption. 


fRaw  water 
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\Distilled  water 

jRaw  water 
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raw  water  agitation  during  freezing  is  necessary.  The 
commonest  method  of  furnishing  this  agitation  is  by 
forcing  air  through  the  water,  the'  bubbles  causing  the 
agitation.  This  complicates  the  freezing  process.  The 
methods  used  will  not  be  gone  over  in  detail.  The  ice 
itself,  as  far  as  appearance,  clearness  and  solidity  go,  is 
practically  equal  to  distilled-water  ice.  The  impurities  in  the 
water  will  not  freeze  into  the  ice  if  they  can  by  any  means 
get  away. 

There  is  evidently  no  particular  object  in  going  to  the 
complication  of  making  raw-water  ice  as  long  as  there 
is  plenty  of  exhaust  steam  available  for  making  distilled 
water.  Where,  however,  exhaust  steam  is  not  available 
there  is  a  strong  incentive  to  make  raw-water  ice.  With 
this  in  view  we  can  make  a  preliminary  general  classifica- 
tion of  the  conditions  where  a  raw-water  plant  should  be 
considered.  The  first  of  these  is  evidently  where  hydro- 
electric power  is  obtainable ;  the  second  is  where  power  is 
obtained  from  gas  engines ;  the  third  is  where  power  is 
obtained  from  large  condensing  steam  plants  located  at  a 
distance  from  the  ice  plant.  Under  all  of  these  conditions 
there  is  no  exhaust  steam  available  for  making  distilled 
water.  The  obvious  course  is  to  install  a  motor-driven  com- 
pression plant. 

When  we  come  to  a  more  common  set  of  conditions 
found  among  smaller  central  stations,  however,  the  course 
to  pursue  is  not  always  so  obvious.  The  conditions  most  com- 
monly found  are  those  of  a  small  steam  plant  making 
plenty  of  exhaust  steam  for  distilled  water,  most  frequently 
operating  non-condensing,  but  occasionally  operating  con- 
densing. If  the  plant  is  operating  condensing  and  has 
jet  condensers  the  e.xhaust  steam  from  the  electric 
plant  is  not  available  as  distilled  water.  If  it  has  surface 
condensers  the  exhaust  steam  may  be  so  available,  although, 
of  course,  at  the  expense  of  more  impure  feed  water  than 
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it  thf  condensed  water  could  be  used  over  again  in  tlie 
boilers.  Taking  up  first  tlie  most  common  set  of  condi- 
tions, namely,  an  electric  plant  having  non-condensing 
engines,  a  selection  nuist  be  made  between  a  steam-driven 
compression  system,  a  motor-driven  compression  system, 
an  exhaust-steam  absorption  system  and  a  live-steam  ab- 
sorption system.  From  the  standpoint  of  theoretical  econ- 
omy there  can  be  little  doubt  that  an  absorption  system 
operating  with  the  exhaust  steam  from  the  electric-power 
plant  is  the  most  economical.  Certain  conditions,  however, 
may  render  this  system  impracticable,  while  for  other 
conditions  it  approaches  the  ideal.  Of  the  total  number 
of  heat  units  in  each  pound  of  steam  at  an  operating  boiler 
pressure  of  loo  lb.  87  per  cent  is  used  in  simply  converting 
the  water  into  steam  from  water  at  212  deg.  Fahr.  After 
passing  the  steam  through  the  engine,  which  is  practically 
a  kind  of  reducing  valve,  this  large  percentage  of  the  total 
heat  units  in  the  steam  still  remains,  to  be  given  out  only 
as  the  steam  is  condensed.  It  is  this  heat  that  is  utilized 
in  exhaust-steam  heating  or  in  boiling  the  aqua  ammonia 
in  an  ammonia-absorption  plant.  Indeed,  for  supplying  A^ 
necessary  heat  to  the  ammonia  boilers  considerably  less 
exhaust  steam  is  required  than  is  needed  for  supplying  the 
necessary  tonnage  of  ice. 

An  exhaust-steam  absorption  system  requires  for  its  suc- 
cessful operation  a  greater  amount  and  a  lower  tempera- 
ture of  cooling  water  for  condensing  the  ammonia  after  it 
is  compressed  than  an  ice  plant  of  similar  capacity  using  an 
ammonia  compressor.  This  cooling  water  takes  away  heat 
units  from  the  compressed  ainmonia.  The  drawing  back 
of  these  heat  units  into  the  ammonia  as  it  expands,  of 
course,  produces  the  refrigerating  et¥ect. 

The  first  cost  of  an  ammonia-absorption  ice  plant  is 
greater  than  that  for  a  simple-sized  compression  plant  by 
an  amount  over  which  there  appears  to  be  some  contro- 
versy, but  it  is  probably  between  20  per  cent  and  50  per 
cent.  In  general,  then,  the  conditions  favorable  to  the 
exhaust-steam  absorption  system  are  an  ample  supply  of 
cooling  water  and  a  demand  for  ice  enough  days  per  year 
to  justify  the  extra  investment.  The  amount  of  cooling 
water  required  by  an  exhaust-steam  absorption  system 
operating  with  not  over  5  lb.  back  pressure  on  the  engines 
is  apparently  about  double  that  required  for  a  compression 
system. 

When  cooling  water  is  not  available  at  temperatures 
under  70  deg.  it  becomes  necessary  to  operate  the  am- 
monia boiler  at  such  a  high  temperature  in  order  to  get 
the  necessary  ammonia  pressure  i'.  at  there  soon  comes  a 
point  where  it  is  not  economical  to  operate  the  electric- 
power  plant  engines  at  the  high  back  pressure  necessary  to 
give  this  temperature.  When  this  point  is  reached  advo- 
cates of  the  absorption  sy,stem  sometimes  recommend  that 
the  various  pumps  needed  around  the  electric  and  ice 
plant  be  operated  by  steam  at  a  high  enough  back  pressure 
to  give  the  necessary  heat  in  tl.e  ammonia  boiler.  Since 
a  comparatively  small  amount  of  steam  is  required  to  oper- 
ate the  ammonia  boiler  on  a  good-sized  ice  plant,  this  plan 
is  frequently  feasible.  Another  way  of  overcoming  the 
difficulty  is  to  operate  the  ammonia  boiler  with  live  steam, 
thus  making  the  installation  a  straight  live-steam  absorp- 
tion system. 

The  more  limited  the  cooling  water  or  the  higher  its 
temperature  the  more  favorable  the  situation  for  a  com- 
pression plant.  The  controversy  as  to  the  merits  of  ab- 
sorption and  compression  systems  must  of  necessity  be 
most  active  in  connection  with  plants  where  the  amount  of 
cooling  water  available  is  limited  or  of  high  temperature, 
or  both.  An  ample  supply  of  cold  cooling  water  is  by 
no  means  as  easy  to  obtain  in  many  cases  as  may  be  thought 
oflfhand.  An  ammonia-absorption  exhaust-steam  plant 
operating  under  economical  conditions  should  have  at  least 
4.5  gal.  of  water  per  minute  at  a  temperature  of  60  deg. 


per  ton  of  daily  ice-making  capacity.  The  compression 
plant  working  with  the  same  water  temperature  will  re- 
quire about  half  as  much  as  this,  or  2.25  gal.  per  minute 
per  ton  of  daily  ice-making  capacity.  There  are  plenty 
of  places  where  a  deep  well  cannot  be  obtained  to  yield 
even  .the  latter  amount  of  water  if  the  water  is  to  be 
thrown  away  after  it  leaves  the  cooling  and  condensing 
apparatus  of  the  ice  plant.  If  no  pond  or  stream  is  avail- 
able this  means  that  artificial  water-cooling  towers  must 
be  built.  The  temperature  of  water  available  from  such 
towers  is  necessarily  high,  being  usually  from  90  deg.  to 
105  deg.  If,  on  the  other  hand,  river  or  pond  water  is 
available  in  a  latitude  where  ice-making  is  a  profitable 
business  the  temperature  of  such  water  is  considerably 
above  that  of  well  water,  ranging  from  65  deg.  to  80  deg. 
No  attempt  will  be  made  here  to  show  at  what  point  an 
absorption  plant  becomes  more  costly  than  a  compression 
plant. 

Assuming  that  the  temperature  and  quantity  of  water 
are  such  that  a  compression  plant  is  desirable,  it  becomes 
an  interesting  question  to  decide  whether  the  compression 
plant  should  be  steam-engine-driven  or  motor-driven.  One 
of  the  deciding  factors  in  this  problem  is  the  size  of  the 
ice  plant  relative  to  the  electric  plant.  If  the  ice  plant  is 
so  large  that  additional  electric-generating  capacity  would 
have  to  be  installed  in  order  to  motor-drive  the  ice  plant, 
the  investment  becomes  excessive  for  the  motor  drive 
as  compared  to  driving  the  compressors  and  other  pumps 
direct  with  steam.  Motor-driving  the  compressor  under 
such  circumstances  would  mean  that  the  necessary  invest- 
ment in  motor  and  generator  capacity  would  have  to  be 
made  in  addition  to  the  engine  capacity  needed  to  drive 
the  compressor.  Assuming  that  the  engine  capacity  needed 
to  drive  the  compressor  would  cost  about  the  same  in  either 
case,  the  extra  investment  would  be  represented  by  the 
amount  of  the  cost  of  the  electric  generator  and  motor 
capacity. 

In  many  cases,  however,  the  size  of  the  ice  plant  is  such 
that  it  can  be  taken  care  of  as  an  off-peak  load  by  the 
existing  electric-generating  capacity  of  the  station.  This 
does  not  mean  that  the  ice  plant  is  to  be  shut  down  every 
evening  in  the  summer  during  the  evening  peak ;  it  sim- 
ply means  that  in  many  cases  the  summer  peak  of  the 
central  station  is  enough  lower  than  the  winter  peak  for 
the  ice  machine  to  be  operated  twenty-four  hours  per  day 
in  the  summer  without  putting  a  greater  load  on  the  plant 
than  is  imposed  by  the  lighting  and  power  load  alone  dur- 
ing the  December  peak  of  the  station.  In  order  to  deter- 
mine this  point  in  one  typical  case  the  writer  has  had 
plotted  the  weekly  peak  loads  for  a  year  of  a  certain  cen- 
tral station  about  the  latitude  of  St.  Louis.  The  general 
results  are  shown  in  the  illustration.    These  peaks  vary  con- 
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siderably  from  day  to  day,  but  the  curve  shows  only 
the  general  variation  from  month  to  month.  It  will  be 
seen  that  with  a  maximum  load  of  150  in  the  winter  the 
peak  is  only  100  in  the  summer.  The  peak  loads  in  ex- 
cess of  100  in  June  and  July  were  caused  by  the 
operation  of  water-works  pumps,  which,  under  existing 
conditions,  could  be  shut  off  during  the  peak  if  desired. 
A  lo-ton  ice  plant  is  operated  in  connection  with  this  cen- 
tral station.  It  is  of  the  compression  type  and  steam- 
engine-driven.  The  capacity  of  the  electric  plant  is  such 
that   it   could   easily   carry  the   ice-plant   load    twenty-four 
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■urs  per   day  during   the   summer  season,   when   the    full 
apacity  of  the  ice  plant  is  needed,  if  the  ice  plant  were 
lotor-driven.     Under  the  particular  conditions  in  this  case 
th  the  ice  and  electric  plants  are  somewhat  small  for  the 
■riiunity  served,  so  that  the  same  ratio  would  apply   if 
.  plants  were  enlarged.     If  the  ice  plant  were  motor- 
riven    the    critical    time    would    be    during    the    month    of 
September,    when    the    electric     peak     load     is     increasing 
nd    the    demand    for    ice    is  considerable.     During   the 
pring  and  fall  months,  when  the  full  capacity  of  the  ice 
ilant  is  not   required,   the   ice-plant  motor  could  be   shut 
own  during  the  electric-plant  peaks.     Of  course,  this  re- 
luces  the  ice-making  capacity  of  the  plant  by  an  amount 
iroportionate  to  at  least  double  the  amount  of  time  shut 
lown.  but  this  is  fully  made  up  for  by  the  other  advantages. 
The  particular  advantage  which   would  be   obtained  by 
notor-driving  the  ice  machinery  in  this  specific  case  would 
le  that  the   electric-power-plant  engine,   which   now   car- 
ies the  day  load  and  operates  in  a  very  much  underloaded 
rondition  eighteen   hours  out   of   every   twenty-four,   could 
)e  given  enough  load  so  that  it  would  operate  more  eco- 
lomically.     To  state  the  case  in  another  way :  With  motor- 
irive  of  the  ice  machine  there  would  be  but  one  set  of 
-•ngine   losses   instead   of   two,   as   is   the   case    now.     This 
A'ould  probably  more   than  counterbalance  the   extra   loss 
n  power  transmission  by  the  electric  drive. 

From  this  it  is  not  to  be  assumed  that  motor-drive  is 
the  best  for  all  compression  plants.  It  is  the  best  only 
when  it  eliminates  a  double  set  of  engine  losses  and  in- 
iolves  no  e.xtra  electric  generating-plant  investment.  One 
plan  which  may  suggest  itself  is  that  of  installing  a  large 
enough  ice  plant  so  that  the  desired  daily  capacity  may 
be  obtained  by  operating  only  eighteen  or  twenty  hours 
per  day,  letting  the  plant  lie  idle  during  the  peak  load.  This 
is  likely  to  involve  an  ice-plant  investment  which  is  so 
much  greater  than  the  usual  plan  that  it  is  not  justified 
by  the  saving  in  electric-plant  investment.  Assume,  for 
example,  that  the  ice  plant  costs  the  common  figure  of 
Sl.ooo  per  ton  of  daily  capacity.  If  we  must  shut  this 
plant  down  three  hours  each  day  during  the  peak  on  the 
electric  plant  we  must  operate  the  plant  three  hours  after 
shutting  down  to  bring  it  back  to  the  point  at  which  it 
was  before  the  shutdown.  In  other  words,  w-e  have  re- 
duced the  capacity  of  our  plant  by  six  hours  out  of  each 
twenty-four,  or  25  per  cent.  In  order  to  have  an  ice 
plant  which  will  give  the  same  capacity  with  three  hours' 
shutdown  every  day  as  one  which  operates  twenty-four 
hours  each  day  we  must  increase  the  rated  daily  capacity 
and  consequent  investment  in  a  ratio  of  75:100,  or  from 
.$1,000  per  ton  of  daily  capacity  to  Si. 333  per  ton — an  in- 
crease of  33.3  per  cent  in  our  investment.  Xow,  this  $333 
increase  per  ton  of  daily  ice-making  capacity  is  much  more 
than  the  cost  of  the  extra  electric  power-station  capacity 
which  would  be  needed  to  earn,'  the  ice  plant  straight 
through  the  twenty-four  hours  per  day. 

If  the  electric-plant  capacity  is  insufficient  to  carry  the 
motor-driven  ice  plant  over  the  summer  evening  peak- 
load  periods,  it  is  better  to  install  a  steam-driven  com- 
pressor than  to  make  the  extra  investment  in  electric  gen- 
erating capacity  for  the  sake  of  the  small  saving  possible 
with  motor  operation.  In  such  an  event  the  only  extra 
capacity  which  is  needed  in  the  electric  plant  is  in  the 
boiler-room. 

A  substitute  for  motor  driving  of  compressors  which 
may  work  out  well  under  certain  conditions  is  to  belt  the 
compressor  to  the  engine  which  is  used  to  carry  the  elec- 
tric-light and  motor  load  twenty-four  hours  per  day.  This 
gives  nearly  all  the  practical  advantages  of  the  motor  drive 
by  eliminating  one  set  of  engine  losses  and  giving  the  all- 
day  engine  of  the  electric  plant  a  good  load. 

ICE  STORAGE 

.■\nother   nice  question  to  decide   in  the  design   of  com- 


bination plants  is  how  far  it  is  best  to  go  in  the  matter  of 
manufacturing  and  storing  ice  in  the  spring  before  the 
heavy  ice  consumption  begins.  An  ice  plant,  like  an  elec- 
tric plant,  should  be  worked  at  as  good  a  load-factor  as 
possible.  The  investment  should  be  made  to  earn  money 
as  many  hours  per  year  as  possible.  It  is  important  to 
decide  whether  it  is  better  to  put  in  a  plant  of  10  tons 
daily  capacity  and  store  enough  ice  to  supply  a  possible 
demand  of  30  tons  maximum  during  the  hottest  weather,  or 
to  put  in  a  plant  with  a  maximum  capacity  of  30  tons  per 
day.  The  first  cost  of  the  plant  which  can  make  30  tons 
per  day  may  be  higher  than  the  first  cost  of  the  smaller 
plant  plus  storage,  although  that  would  depend  somewhat 
on  the  kind  of  storage  house  erected.  If  ice  is  stored,  how- 
ever, there  comes  the  question  of  the  cost  of  its  refrigera- 
tion when  in  storage  to  prevent  excessive  loss,  and  the 
cost  of  handling  in  and  out  of  storage.  Ice-plant  practice 
in  the  past  has  been  mainly  in  the  direction  of  very  small 
storage  capacity  and  enough  daily  tonnage  manufacturing 
capacity  to  supply  the  demands.  It  does  not  always  fol- 
low that  this  is  the  best  practice  when  operating  in  con- 
nection with  an  electric  light  and  motor  plant.  The  elec- 
tric light  and  motor  plant  must  be  operated  365  days  per 
year  in  any  event.  The  additional  cost  of  operating  the 
ice  plant  for  refrigeration  of  the  ice  storage  will  be  less 
than  if  the  ice  plant  were  operated  independentely  and  a 
crew  of  men  had  to  be  kept  especially  on  duty  simply  for 
maintaining  the  refrigeration  of  the  ice  storage.  None  of 
these  questions  can  be  decided  offhand.  Each  must  be  gone 
into  carefully,  like  any  other  engineering  question. 

This  article  has  only  touched  upon  the  main  points  of 
combination-plant  design  of  this  kind.  In  fact,  such  an 
infinite  variety  of  local  conditions  are  encountered  that 
each  case  must  be  thoroughly  studied  by  itself  in  detail. 


COMMERCIAL  METHODS  OF  DETERMINING  SHORT- 
CIRCUITED  TURNS  IN  WOUND  COILS. 


By  J.  P.  R.wMOXD. 

IX  the  commercial  manufacture  of  certain  types  of 
apparatus  containing  coils  of  insulated  wire  it  is  often 
necessary  to  maintain  the  impedance  of  the  coils  with- 
in certain  definite  limits  to  insure  satisfactory  working  of 
the  apparatus.  This  is  perhaps  particularly  true  in  the 
manufacture  of  telephone  apparatus,  where  the  impedance 
is  at  times  extremely  important,  affecting  as  it  does  the 
transmission  of  speech  as  well  as  the  transmission  of  sig- 
nals where  extremely  weak  currents  are  involved. 

The  same  tests  are  also  frequently  necessary  in  the 
manufacture  of  generators  or  motors  where  short-circuited 
turns  would  be  extremely  detrimental  in  an  armature  coil 
or  in  a  field  coil,  particularly  when  used  with  alternating 
current. 

The  three  methods  of  testing  which  are  described  below 
have  been  developed  after  considerable  study  of  the  matter 
and  have  been  found  to  be  thoroughly  commercial.  The 
tests  may  be  made  rapidly  and  with  a  fair  degree  of  accu- 
racy even  with  inexperienced  operators. 

In  this  connection  it  may  be  mentioned  that  the  impe- 
dance of  similarly  wound  coils  is  affected  proportionatelv 
by  the  number  of  short-circuited  turns  contained  in  each 
coil — that  is,  under  ordinary  conditions  as  the  number  of 
short-circuited  turns  increases  the  impedance  decreases. 
For  this  reason  the  terms  ''impedance"  and  ''short-circuited 
turns"  are  used  to  a  certain  extent  interchangeably  in  this 
article. 

RECEIVER  METHOD. 

One  of  the  methods  that  may  be  employed  to  make  the 
impedance  test  is  the  receiver  method.     This  method   is 
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applicable  to  small  coils  of  almost  any  description  wherein 
it  is  essential  that  the  short-circuited  turns  be  kept  within 
certain  limits,  such  as  an  induction  coil  and  magnet  coils. 
As  shown  in  Fig.  I,  this  circuit  consists  of  a  bridge  arrange- 
ment having  two  equal   resistance-ratio  arms  wound  non- 


galvanometer  very  strongly  in  one  direction,  which,  fo 
convenience,  will  be  designated  as  the  right-hand  directior 
This  determines  the  direction  the  galvanometer  would  tak 
if  the  test  coil  under  consideration  were  open  or  had  a: 
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Fig.    1 — Connections   for    Receiver    Record. 

inductively  and  joined  together  at  the  point  marked  a.  A 
standard  coil  S,  similar  to  the  one  under  construction  and 
having  presumably  no  short-circuited  turns,  is  then  con- 
nected between  the  points  h  and  c.  This  standard  coil  is 
very  carefully  wound,  particular  care  being  taken  to  in- 
sure that  no  turns  are  short-circuited.  A  check  coil  5,, 
having  the  maximum  number  of  short-circuited  turns,  com- 
pletes the  local  circuit.  This  coil  should  be  selected  so  that 
its  impedance  is  equal  to  that  of  the  standard  coil.  A 
numljcr  of  turns  equal  to  the  allowable  number  of  short- 
circuited  turns  is  then  unwound  and  a  tap  brought  out  so 
that  the  turns  may  be  mechanically  short-circuited.  This 
coil  will  then  represent  the  w'orst  condition  allowable. 

When  a  high-frequency  current  is  impressed  across  the 
terminals  a  and  h  and  a  telephone  receiver  is  connected 
between  the  points  c  and  d,  a  tone  may  be  detected  in  the 
receiver  due  to  the  unbalanced  inductance  between  the  coils 
5'  and  S,  resulting  from  the  mechanically  short-circuited 
turns  in  S^.  The  coil  under  test,  T,  is  then  substituted  for 
the  check  coil  and  the  resultant  tone  compared  with  the 
tone  obtained  by  the  previous  combination.  The  tone  from 
the  test  coil  should  be  approximately  the  same  as  the  tone 
from  the  check  coil  if  the  impedance  of  tiie  coil  under  test 
is  within  the  specified  limits. 

By  means  of  a  switch  with  connections  such  as  shown  in 
Fig.  I  a  circuit  can  be  arranged  to  compare  the  standard 
coil  with  either  the  test  coil  or  the  check  coil,  as  desired, 
by  the  operation  of  a  key. 

The  high-frequency  current  which  is  used  for  the  above 
test  is  taken  up  in  detail  later. 

GALVANOMETER  METHOD 

The  galvanometer  method  is  an  improvement  of  the 
receiver  method  and  uses  the  same  high-frequency  current 
mentioned  in  connection  with  the  previous  test.  This 
method  eliminates  the  necessity  of  judging  by  their  tone 
the  correctness  of  coils  as  compared  with  a  standard.  The 
essential  feature  of  this  test  consists  in  the  use  of  a  special 
portable  galvanometer  having  a  central  zero  scale.  The 
galvanometer  has  two  stationary  coils,  A  and  A^,  and  one 
movable  coil,  B.  A  needle  is  fastened  to  the  movable  coil 
so  as  to  move  over  a  scale  when  the  movable  coil  is  acted 
upon  by  magnetic  forces  from  the  other  two  coils.  As 
seen  from  Fig.  2,  the  circuit  is  practically  a  Wheatstone 
bridge  circuit  with  the  two  stationary  coils  of  the  galva- 
nometer movable  coil  being  connected  as  shown.  The 
standard  coil  used  in  this  case  is  the  same  as  the  check 
coil  used  in  the  receiver  method.  A  switch  arrangement  c 
is  used  to  compare  either  a  test  or  a  check  coil  with  the 
standard  coil.  With  this  switch  open,  by  pressing  the  oper- 
ating key  d  and  the  galvanometer  key  e  current  is  allowed 
to    flow    through    the    unbalanced    circuit    and    deflect    the 


Fig.  2 — Connections  for  Galvanometer. 

infinite  impedance.  It  is  very  evident  that  a  short-circuitet 
coil  would  strongly  deflect  the  galvanometer  in  the  opposite 
direction   since  its   impedance   is   practically   zero. 

With  the  relative  deflections  thus  determined,  if  the  test 
coil  is  as  good  as  or  better  than  the  standard,  the  deflection 
will  be  either  zero  or  to  the  right.  If  the  winding  of  the 
test  coil  is  not  as  good — that  is,  has  more  short-circuited 
turns,  and  hence  lower  impedance,  than  the  standard  coil — 
the  deflection  will  be  to  the  left.  Thus  it  may  readily  be 
seen  that  by  the  operation  of  a  key  the  condition  of  the  test 
coil  as  compared  with  the  standard  coil  may  be  determined 
by  simply  watching  the  direction  of  the  galvanometer 
deflection.  Arrangement  has  been  made  by  which  another 
standard  coil  may  be  switched  into  circuit  to  be  used  as  a 
check  coil  in  order  to  determine  whether  the  instrument 
is  in  calibration.  For  convenience  the  operating  key  and 
the  galvanometer  key  may  be  combined  so  that  the  connec- 
tions are  made  in  the  proper  sequence  by  a  single  operation. 
Spring  clips  or  jigs  may  be  designed  to  hold  the  terminals 
of  the  coils  to  be  tested  so  that  they  may  be  connected  for 
test  with  ease  and  rapidity. 

INDUCTION  METHOD. 

This  method  is  particularly  applicable  for  testing  field 
coils  for  motors  and  generators  as  well  as  any  coil  wound 
without  a  core  and  which  has  a  hole  of  sufficient  size  in 
the  center.  Field  coils  for  fan  motors  and  other  similar 
small  machines  may  be  tested  with  a  considerable  degree 
of   accuracy    for    a    number   of    turns,    for    short-circuited 


Fig.  3— Connections  for   Induction     Method. 

turns  and  for  open  circuits.  Other  coils,  including  large- 
size  field  coils,  formed  armature  coils  and  other  miscella- 
neous coils  of  almost  any  size  or  shape,  may  be  tested  for 
short-circuit  and  for  open  circuits.  The  apparatus  and 
connections  necessary  are  shown  in  Fig.  3. 
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The  iron  core  M  is  made  up  of  soft-annealed  iron  wire 
panellings  and  is  wound  with  a  carefully  insulated  ex- 
iig  winding  E.    This  exciting  winding  is  furnished  with 
...urr.ating    current    from    an    alternator    of    ordinary    fre- 
quency, usually  about  60  cycles  per  second,  some  means  of 
easily   and   accurately   adjusting  the   voltage   being   intro- 
duced either  in  the  local  circuit  or  in  the  exciting  circuit 
of  the  alternator,  or  both.     An   alternating-current   volt- 
meter and  operating  key,  as  show-n,  should  be  provided  and 
connected  to  three  spring  clips  A,  B  and  C. 
OPERATION. 

A  coil  of  the  type  which  is  to  be  tested  should  be  care- 
fully selected  as  a  standanl.  It  should  be  slipped  over  the 
ring  to  a  position,  as  shown,  and  the  ends  inserted  in  the 
clips  B  and  C. 

It  then  acts  as  the  secondary  of  a  transformer  generating 
an  enif  which  will  be  recorded  by  the  voltmeter.  The  pri- 
mary voltage  may  be  varied  until  the  needle  of  the  volt- 
meter stands  at  any  desired  point. 

If,  now,  a  coil  to  be  tested  is  slipped  on  over  the  core  in 
the  same  manner  as  was  previously  done  with  the  standard 
coil  it  will  have  no  effect  on  the  voltage  generated  as 
shown  by  the  voltmeter  if  the  coil  is  in  proper  condition. 
If,  however,  the  coil  under  test  contains  short-circuited 
turns  it  will  exert  a  damping  effect  which  will  decrease  the 
voltage  generated  in  the  other  coil  by  a  greater  or  less 
amount,  depending  upon  the  extent  of  the  trouble.  If  it  is 
desirable  to  allow  a  certain  number  of  such  short-circuited 
turns  to  provide  for  commercial-winding  conditions  this 
may  be  cared  for  by  determining  the  corresponding  drop  in 
voltage  which  may  be  allowed,  as  shown  on  the  voltmeter. 

If  the  coil  satisfactorily  passes  this  first  test  it  is  allowed 
to  rest  on  top  of  the  standard  coil.  The  ends  may  now  be 
touched  together  and  if  the  coil  is  not  open  this  act  will 
cause  the  voltmeter  needle  to  deflect  as  already  described 
in  the  case  of  a  short-circuit,  thus  giving  the  test  for  open 
circuits. 

To  test  for  the  number  of  turns,  the  ends  of  the  coil 
winding  are  inserted  in  the  spring  clips  A  and  B,  as  shown 
in  the  diagram.  Then  by  pressing  the  operating  key  the 
coil  under  test  will  be  substituted  for  the  standard  coil  in 
connection  with  the  voltmeter.  If  the  number  of  turns  is 
correct  the  voltmeter  reading  will  be  the  same  for  each 
coil;  if  the  number  of  turns  is  low  the  voltmeter  reading 
will  be  low,  and  vice  versa. 

In  order  to  make  allowance  for  commercial  variations  in 
winding,  the  standard  coil  may  be  wound  to  the  maximum 
allowable  turns  with  a  tap  taken  out  at  the  minimum  num- 
ber of  turns  which  may  be  used  for  obtaining  the  passing 
points  on  the  voltmeter  reading. 

For  testing  miscellaneous  coils,  including  armature  coils, 
transformer  coils,  etc.,  for  short-circuits  and  opens,  any 
convenient  standard  coil  may  be  used,  as  a  definite  reading 
of  the  meter  is  not  necessarv  for  these  two  tests.  The 
writer  has  seen  this  test  applied  to  formed  armature  coils 
as  large  as  4.5  ft.  long  by  2  ft.  wide  before  the  coils  were 
inserted  into  an  armature  or  alternator.  It  has  also  been 
used  on  large  field  coils ;  in  fact,  almost  anything  that  can 
be  forced  on  to  the  ring  can  be  tested. 

DETAIL    OF   CONSTRUCTION. 

The  core  M  may  be  made  up  to  suit  local  conditions  as 
to  size  and  material.  For  miscellaneous  work  probably  the 
most  satisfactory  core  can  be  made  by  using  soft-annealed 
iron  wire  of  approximately  No.  20  gage  wound  up  into  a 
coil  about  15  in.  in  diameter,  the  cross-section  being  about 
0.75  in.  to  I  in.  in  diameter.  After  being  formed  into  shape 
it  should  be  tightly  taped  to  hold  it  in  shape  and  to  insulate 
it  thoroughly.  After  this  an  exciting  winding  is  added  cov- 
ering the  entire  length  except  a  short  space.  This  winding 
may  also  be  adapted  to  local  conditions,  an  approximation 
being  two  or  three  layers  of  about  No.  18  wire.  The  core, 
after  being  wound  and  carefully  insulated,  should  be  cut 
squarely  in  two,  as  shown,  and  mounted  in  a  wooden  frame 


to  hold  it  upright.  This  type  of  core  is  so  flexible  that  an 
end  may  be  sprung  to  one  side  to  facilitate  insertion  of  the 
test  coils.  If  the  core  is  made  of  punchings  it  may  be 
necessary  to  cut  out  a  longer  section  and  make  a  remov- 
able wedge  which  can  be  inserted  to  complete  the  magnetic 
circuit  when  accurate  tests  are  being  made. 

After  becoming  familiar  with  operation  and  require- 
ments an  operator  can  readily  test  a  large  number  of  coils 
with  considerable  speed  and  sufficient  accuracy  for  com- 
mercial-purposes by  this  method.' 

THEORY  OF  OPERATION. 

In  order  to  understand  more  fully  the  operation  of  the 
apparatus  described  in  the  first  two  methods  it  will  be 
necessary  to  touch  lightly  upon  the  theory  involved. 

It  will  be  noticed  that  in  each  case  the  basic  principle  is 
that  of  the  Wheatstone  bridge,  the  operation  of  which  with 
direct  current  is  very  familiar.  If  the  ordinary  bridge  tests 
were  applied  to  coils  a  difference  in  only  the  ohmic  resist- 
ance could  be  detected,  but  this  difference  might  be  due  to 
dift'erence  in  number  of  turns,  variations  in  diameter  of 
wire  or  short-circuited  turns.  When  a  low-frequency  alter- 
nating current  is  substituted  for  the  direct  current  pre- 
viously used  the  conditions  are  not  appreciably  altered.  The 
inductance  would,  of  course,  enter  into  the  measurement, 
causing  the  impedance  which  is  now  being  measurrd  to 
vary  slightly  from  the  ohmic  resistance  previously  obtained, 
but  as  the  frequency  is  low  the  reactance  is  low  and  hence 
the  difference  slight.  As  the  frequency  is  increased  to  a 
very   high  value  the  reactance,  which  is  expressed  by  the 


Fig.    4 — Details    of    High-Frequency    Interruption. 

familiar  formula  2'^fL,  rapidly  increases  until  its  value 
becomes  exceedingly  large  as  compared  with  the  ohmic 
resistance.  Under  these  conditions  the  relations  previously 
described  are  directly  reversed  and  the  impedance  is  now 
approximately  equal  to  the  reactance,  and  the  ohmic  resist- 
ance component  may  be  ignored.  Hence  the  factors  due  to 
variation  in  size  of  wire  and  other  things  affecting  the 
ohmic  resistance  no  longer  are  taken  into  consideration  in 
the  reading  which  is  obtained,  but  the  comparison  is 
affected  practically  only  by  changes  in  the  inductance  of 
the  coils. 

The  inductance  is  affected  inversely  as  the  number  of 
short-circuited  turns  in  the  coil,  and  since,  as  stated  above, 
the  inductive  reactance  is  practically  the  same  as  the  im- 
pedance at  the  high  frequency  used  it  is  readily  seen  that 
the  tests  in  question  do  actually  compare  the  impedance  of 
the  coil  under  test  with  that  of  the  standard  coil  and  hence 
also  the  short-circuited  turns  of  the  coils. 

In  practice  a  frequency  of  from  800  cycles  to  1000  cycles 
per  second  has  been  found  sufficiently  high  for  commercial 
work.  This  frequency,  which  should  be  uniform  and 
steady,  may  be  obtained  by  various  types  of  apparatus,  only 
one  of  which  will  be  described  in  this  article.  This  type 
is  selected  on  account  of  its  simplicity  and  cheapness. 
SOtTRCE  OF  CURRENT 

The  high-frequency  current  which  is  used  for  the  above 
tests  may  be  obtained  by  means  of  an  apparatus  illus- 
trated in  Fig.  4.  This  arrangement,  which  is  a  device  for 
interrupting  current  from  a  storage  battery,  consists  of  a 
small  motor  on  the  shaft  of  which  is  mounted  a  disk.     The 
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periphery  of  the  disk  is  slotted  at  regular  intervals  in  such 
a  manner  that  insulating  segments  may  be  inserted  and 
held  securely  in  place  so  as  to  interrupt  the  current  each 
time  the  brushes  bear  upon  them.  The  number  of  these 
insulating  segments  is  such  that  a  frequency  of  from  800 
cycles  to  looo- cycles  per  second  is  obtained  when  the  motor 
is  run  at  its  normal  speed.  Three  brushes  connected  in 
parallel  are  placed  in  the  positions  shown  in  the  plate  so 
as  to  make  contact  with  the  rim  of  the  disk.  The  fourth 
brush  is  then  placed  so  as  to  make  contact  with  a  solid 
slip-ring.  Thus,  when  the  plate  revolves  the  three  brushes 
connected  in  parallel  complete  the  circuit  with  the  battery 
every  time  a  brass  segment  passes  under  them.  The  three 
brushes  are  used  in  parallel  in  order  to  reduce  the  sparking 
which  is  likely  to  occur.  If  necessary,  a  small  transformer 
may  be  used  in  connection  with  this  interruption  device. 

The  above  methods  not  only  act  as  a  test  by  which  the 
impedance  coils  may  be  checked  with  that  of  a  standard, 
but  they  also  act  as  a  test  for  "open  circuits"  and  "crosses." 
The  methods  are  not  laboratory  methods,  but  may  be  made 
strictly  commercial,  and  by  applying  a  little  thought  as  to 
local  conditions  the  results  obtained  by  their  use  will  be 
found  very  satisfactory  as  regards  accuracy,  efficiency  and 
speed. 

UNDERGROUND  DISTRIBUTION  IN  MEDIUM- 
SIZED  CITIES. 


^,|■R.  H.  B.  GEAR,  of  the  Commonwealth  Edison 
'\_  Company,  Chicago,  presented  valuable  information 
on  underground  distribution  in  medium-sized 
cities  at  the  recent  Iowa  Electrical  Association  conven- 
tion at  Davenport.  He  first  pointed  out  that  the  pub- 
lic desire  to  have  pole  lines  removed  from  important 
streets  arises  in  some  cases 
from  the  large  amount  of 
equipment  carried  on  such 
lines,  in  other  cases  from  the 
lack  of  care  in  keeping  lines 
in  neat  condition,  and  in  still 
other  cases  from  the  presence 
of  pole  lines  of  telephone  and 
electric-light  companies  on  the 
same  streets  so  as  to  occupy 
all  the  available  space  and 
badly  obstruct  the  landscape. 
He,  therefore,  called  attention 
to  some  things  which  could  be 
done  to  forestall  agitation  in 
favor  of  the  removal  of  over- 
head lines  on  public  streets. 
Heavily  loaded  pole  lines  can 
sometimes  be  avoided  by  rout- 
ing feeders  which  are  not  re- 
quired on  a  business  street  by 
way  of  side  streets,  leaving 
nothing  in  the  important 
streets  except  the  distributing 
wires  actually  required  in  that 
localit)-.  After  minimizing  the 
number  of  lines,  service  drops 
should  be  maintained  neatly 
and  service  wires  to  large  consumers  of  20  kw  or  over 
should  be  run  down  the  pole  in  iron  conduit  to  the  base- 
ment. Only  one  service  line  should  be  installed  for  each 
building  if  it  is  possible  to  make  one  do  the  work.  Where 
there  are  several  tenants  they  should  be  required  to  bring 
their  wiring  to  a  common  point.  If  the  telephone  and 
electric  lines  are  on  opposite  sides  of  the  street,  an  improve- 
ment in  safety  and  appearance  can  be  made  by  consoli- 
dating the  pole  lines,  placing  the  electric-light  equipment  at 


the  top  of  the  pole  and  the  telephone  equipment  belo\ 
Where  the  system  of  alleys  is  such  that  lines  can  be  routi 
so  as  to  keep  them  olif  the  important  streets  this  sliould  1 
done.  Carrying  out  the  foregoing  suggestions  will  ofte 
serve  to  postpone  the  agitation  for  underground  construe 
tion  for  a  number  of  years. 

Mr.  Gear  then  suggested  the  following  three  plans  fc 
combination  overhead  and  underground  or  complete  undet 
ground  systems:  (i)  The  removal  of  lines  from  street 
to  alley's  with  some  sort  of  underground  work  wher 
needed  for  street  lighting  or  where  the  alley  system  is  nc 
continuous.  (2)  .An  underground  system  for  the  feeder 
and  the  principal  parts  of  the  primary  mains,  but  with  th 
transformers,  secondary  mains  and  service  lines  overhea' 
in  the  alleys.  (3)  Alley  construction  not  permissible  an. 
both  primary  and  secondary  distribution   underground. 

The  illustration  shows  a  section  of  city  where  all  con 
struction  must  be  underground.  There  are  continuou 
alleys  on  each  side  of  State  Street,  thus  permitting  th 
transformers,  secondaries  and  service  wires  to  be  over 
head.  The  alleys  could  be  used  as  through  routes  of  over 
head  feeders  going  to  residence  territory  beyond.  I 
streets  could  not  be  crossed  with  overhead  wires  it  wouli 
be  necessary  to  extend  the  feeders  through  the  Bro* 
Street  or  Main  Street  conduit  lines  to  the  boundary  of  th 
underground  district  at  Sixth  Street,  and  take  them  over 
head  into  the  alleys  at  that  point.  The  feeder  supplyin: 
energ>-  to  the  underground  district  would  be  extende' 
along  Broad  Street  with  branches  at  Second,  Fourth  ani 
Fifth  Streets.  This  would  permit  the  Mey  in  each  bloc] 
to  receive  energy  from  the  underground  line  at  one  end 

If  there  were  no  alleys,  as  between  Broad  and  Mail 
Streets,  a  complete  underground  system  would  be  required 
This  would  include  transformers  in  the  manholes  at  stree 
corners  with  handholes  and  laterals  at  intermediate  point  ^ 


in  sufficient  number  to  permit  all  buildings  to  be  served 
without  excessive  lengths  of  sub-sidewalk  or  basement 
wiring.  Where  sidewalks  are  excavated  out  to  the  curb 
line  it  is  usually  possible  to  make  one  line  serve  for  the 
building  in  which  it  enters  and  the  building  immediately 
adjoining.  A  possible  arrangement  of  laterals  and  hand- 
holes  is  indicated  for  two  of  the  blocks.  The  secondary 
system  would  become  a  network  supplying  energy  for 
each  street  in  the  section  by  a  transformer.     Large  cus-' 


Jri.V    I,    191  I. 


ELECTRICAL     W  (  1  R  L  1) 


31 


Ui'i  toniers,  that  is,  those  requiring  50  kw  or  more,  should 
«  preferably  be  served  by  transformers  located  in  a  fire- 
H  proof  vault  under  the  sidewalk  or  in  the  basement  of  their 
H  building,  as  shown  at  the  southeast  corner  of  Fourth  and 
X  Broad  Streets.  If  the  lines  were  ovcrliead  this  would  be 
T  done  by  hanging  extra  transformer  equipment  in  the  rear, 
.IS  shown  at  the  northwest  corner  of  Third  and  Broad 
Streets. 

If  motor  service  is  given  from  tiie  ordinary  system  for 
elevator  service  or  other  purposes  which  require  installa- 
■tiins  of  10  kw  and  upward,  space  must  be  provided  in  a 
-  jiarate  manhole  or  in  the  basement  of  the  building  for 
:iio  motor-service  transformers.  If  motor  service  is  sup- 
plied by  500-volt  direct  current,  extra  ducts  and  service 
laterals  must  be  provided  for  the  circuits.  If  the  street- 
lighting  service  is  operated  on  a  series  circuit  provision 
must  be  made  for  extra  laterals  running  to  lamp-posts. 
These  laterals  may  extend  from  the  alley  out  to  the  street 
corner  in  some  cases,  as  shown  at  Third  and  State  and 
I'ifth  and  State  Streets. 

The  number  of  ducts  required  in  the  main  lines  will  be 
letermined,  of  course,  by  the  number  of  different  kinds  of 
>ervice  lines  and  the  number  of  feeders  of  each  kind.  In 
building  conduit  lines  from  50  per  cent  to  100  per  cent 
reserve  should  be  allowed  in  the  main  conduit,  as  the  extra 
expense  of  spare  ducts  while  the  conduit  is  being  laid  is 
small  compared  with  the  expense  of  laying  additional  ducts 
later  on  as  may  be  required.  In  general,  if  two  ducts  are 
to  be  occupied  from  the  start  at  least  four  ducts  should  be 
laid,  and  if  four  ducts  are  to  be  occupied  six  or  nine 
should  be  laid.  Where  more  than  one  duct  line  is  laid  part 
of  the  through  line  should  be  routed  in  each,  and  the 
separation  of  important  circuits  should  be  carried  out  as 
far  as  possible. 

UNIT  COSTS. 

As  to  the  expense  of  installation,  general  values  can- 
not be  given,  but  there  are  some  unit  costs  which  are 
fairly  standard. 

Four-duct  or  six-duct  conduit  lines  can  be  built  for 
about  25  cents  per  duct-foot,  or  $1  per  running  foot  for  a 
four-duct  line  and  $1.50  per  running  foot  for  a  six-duct 
line.  A  nine-duct  line  woidd  cost  somewhat  less  than  this 
per  duct. 

Service  handholes  can  be  built  at  from  $35  to  $45  each. 
Intersection  manholes,  which  must  be  big  enough  for 
transformer  or  junction  boxes,  will  cost  from  $125  to 
S200  each.  Iron-pipe  laterals  from  handholes  to  buildings 
cost,  complete,  about  40  cents  per  running  foot. 

In  the  particular  case  illustrated  the  investment  required 
to  serve  a  load  of  600  kw  in  the  twenty  blocks  from  an 
all-overhead  system  in  the  alleys  (assuming  the  alley  sys- 
cm  to  be  general)  have  been  estimated  to  be  approximately 
"  ic,ooo. 

W'ith  the  feeders  and  principal  mains  underground  and 
the  transformer  and  service  distribution  lines  overhead 
the  total  investment  would  be  approximately  $24,000,  of 
which  about  $16,000  would  be  the  cost  of  underground 
equipment. 

If  the  entire  supply  system  were  underground,  no  over- 
liead  lines  being  permitted,  the  investment  would  be 
^30,000. 

These  figures  do  not  include  any  street-lighting  service 
lines  or  separate  motor  circuits.  The  investment  per  kilo- 
watt with  overhead  lines  would  amount  to  $16.66.  With 
the  principal  mains  underground  and  transformers  and 
service  lines  overhead  the  investment  would  be  $30  per 
kilowatt,  ^\'ith  an  entirely  underground  system  the  invest- 
ment would  be  approximately  $83.33  P^r  kilowatt.  Thus 
an  all-underground  system  is  about  five  times  as  expensive 
as  an  all-overhead  sv'stem. 

The  superintendent  whose  experience  is  confined  to 
operating  overhead  lines  is  fearful  of  the  difficulty  of 
maintaining    underground    circuits.      The    introduction    of 


leliable  disconnection  switches  during  the  last  few  years 
Ijcrmits  cable  branches  to  be  readily  cut  off  so  as  to. leave 
only  a  small  section  out  of  service  while  repairs  are  being 
made.  Cable  terminals  on  poles  may  end  at  a  disconnect- 
ing pothead.  which  may  be  opened,  leaving  the  cable  dead 
while  other  parts  of  the  circuit  are  fed  with  energy  from 
another  point  during  repairs.  With  underground  circuits 
equipped  in  this  manner  it  is  possible  to  remedy  trouble 
promptly  without  seriousl)'  interfering  with  the  service  of 
any  considerable  portion  of  the  city. 

The  experience  of  the  author  for  five  years  with  cable 
properly  installed  and  equipped  with  suitable  terminals 
where  they  connect  to  overhead  lines,  he"  said,  showed  the 
underground  system  to  be  more  reliable  than  an  overhead 
system.  The  author  remarked  that  a  system  by  which 
the  main  lines  are  placed  undergroimd  and  the  distribut- 
ing lines  and  transformers  are  kept  above  ground  is  the 
cheapest  solution  of  the  problem  of  removing  lines  from 
public  streets  where  the  arrangement  of  alleys  permits  this 
to  be  done.  Where  the  load  is  such  that  transformers  of 
more  than  50  kw  are  required  in  each  manhole  the  diffi- 
culty of  securing  the  necessary  space  increases  and  it  is 
usually  necessary  to  adopt  some  form  of  low-tension  dis- 
tribution after  the  density  of  the  load  reaches  this  point. 
Such  distribution  is  more  expensive  than  a  system  employ- 
ing transformers  near  the  load,  and  is  adopted  only  where 
loads  become  so  large  that  sufficient  space  cannot  be 
secured  in  the  streets  for  the  necessary  transformer  equip- 
ments. 

In  answering  a  question  as  to  the  position  of  electric- 
light  and  telephone  wires  on  combination-pole  lines,  Mr. 
Gear  said  that  the  lighting  wires  should  always  be  placed 
on  top.  for  reasons  of  safety,  as  a  No.  6  electric-light  wire 
is  much  less  likely  to  break  than  is  a  telephone  wire.  There 
is  a  distance  of  5  ft.  between  electric-light  and  telephone 
lines.  Answering  a  question  as  to  the  relative  merits  of 
tile  and  cement  pipes  for  conduits,  he  said  that  his  con".- 
pany  uses  both.  The  cement  pipe  is  of  longer  length, 
which  is  an  advantage  in  one  way,  but  makes  handling 
more  difficult.  Cement  pipe  requires  ninety  days'  season- 
ing to  be  strong  enough  for  laying.  The  company  uses 
considerable  single-tile  duct  conduit,  mainly  for  the  rea- 
son that  it  gives  more  tile  wall  between  9ooo-volt  cables 
than  does  multiple-duct  tile.  Steel-clad  cable  buried  di- 
rectlv  in  the  ground  in  parkways  and  lawns  makes  good 
construction  where  it  can  easily  be  dug  up,  but  is  not 
good  in  paved  streets. 

.\s  to  lightning  protection  at  junctions  of  overhead  and 
underground  lines  Mr.  Gear's  practice  is  to  place  arresters 
at  the  pole  adjacent  to  the  cable  pole.  Statistics  in  Chi- 
cago show  that  the  company  loses  0.5  per  cent  of  its  trans- 
formers per  year  by  lightning.  According  to  this  it  could 
be  figured  out  mathematically  that  it  would  pay  to  put  in 
one  lightning  arrester  at  each  50-kw  transformer  or  for 
every  group  aggregating  50  kw  provided  the  arresters 
could  be  located  so  as  to  protect  the  entire  group.  As. 
smaller  transformers  are  too  much  scattered  to  make  this 
plan  feasible,  the  problem  is  not  easy  to  solve  for  .the 
small  transformers.  His  company's  practice  has  been  to 
place  arresters  from  2000  ft.  to  1500  ft.  apart.  On  the 
other  hand,  those  who  have  investigated  the  theory  and 
behavior  of  lightning  show  that  it  will  travel  only  a  short 
distance  along  a  pole  line. 

He  considered  it  inevitable  that  a  certain  number  of 
lightning  arresters  should  be  destroyed  because  the  build- 
ing of  one  arrester  which  would  take  care  of  all  kinds  of 
lightning  discharges  would  be  equivalent  to  putting  a 
safety  valve  on  a  i-hp  boiler  which  would  be  good  for  a 
200-hp  boiler.  If  it  were  large  enough  to  take  the  largest 
discharges,  it  would  create  too  much  disturbance  on  taking 
a  small  discharge. 

In  answering  a  question  as  to  the  kind  of  ground  con- 
nection used  in  Chicago.  Mr.  Gear  stated  this  to  be  a  length 
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of  0.5-in.  galvanized-iron  pipe,  w  itl\  a  cap  of  malleable 
iron  to  serve  the  double  purpose  of  making  the  wire  con- 
nection and  protecting  the  end  of  tlie  pipe  while  it  is 
being  driven. 


the  estimate  that  each  unit  requires  about  a  teaspoonfulj 
of  oil  per  stroke. 

Each  engine  is  supplied  from  its  corresponding  tant 
shown  in  Fig.  I,  provision  being  made  for  a  third  tank  fol 
the  additional  unit.     Arrangements  are  also  beinsj  made  for 


SELF-IGNITING  OIL  ENGINES  IN  LIGHTING  PLANT 
AT  CLEBURNE,  TEX. 


OX  Jan.  19,  1911,  the  new  electric  generating  station  of 
the  Cleburne  (Tex.)  Gas  &  Electric  Company  was 
started  up,  and  since  then  this  plant,  with  two  225-hp 
Diesel  engine-driven  sets,  has  been  in  almost  continu- 
ous operation,  carrying  the  local  commercial  and  street- 
lighting  and  railway  load  and  regularly  sustaining  during 
the  peak  periods  overloads  of  10  per  cent  and  more.  The 
Cleburne  company  is  controlled  by  the  same  interests 
which  operate  the  highly  successful  and  efficient  Diesel- 
engine-driven  station  at  Sherman,  Tex.,  and  as  a  result  of 
the  fuel  saving  and  satisfactory  operation  of  this  earlier 
installation  a  similar  but  improved  type  of  self-igniting 
oil  engine  has  been  used  in  the  new  plant.  During  the 
construction  of  the  Cleburne  station  6  miles  of  electric 
street  railway  were  completed  and  put  into  operation  in  the 
town,  absorbing  the  power  reserve  intended  to  be  main- 
tained and  necessitating  in  the  immediate  future  the  addi- 
tion of  the  third  oil-engine  unit  for  which  the  station  is 
designed. 

The  fuel  used  at  Cleburne  is  crude  Texas  petroleum, 
which  has  been  previously  desulphurized.  This  oil  con- 
tains about  18,000  heat  units  per  pound,  and  in  the  storage 
tanks  at  the  plant  costs  $1.20  per  barrel,  each  barrel  con- 
taining 42  gal.  This  fuel  is  stored  in  two  9000-gal.  tanks 
buried  in  pits  outside  the  plant  and  suitably  ventilated  for 
the  release  of  the  gases  formed  during  warm  weather. 

Perhaps  no  more  striking  illustration  could  be  given  of 
the  small  fuel  consumption  of  these  engines  than  the 
means  provided  for  supplying  them  with  their  fuel  oil. 
From  the  outside  storage  tanks  the  oil  is  pumped  by  hand 
into  the  pair  of  small  38-gal.  steel  tanks  arranged  with 
level  gages,  as  shown  in  Fig.  i.  During  each  twelve-hour 
shift  these  tanks  must  be  filled  several  times  by  means  of 
the  small  crank-driven  centrifugal  pump.  About  250 
gal.  of  oil  is  now  being  used  daily,  requiring  that  the  tanks 


Fig.   1 — Fuel-Oil  Tank  and  Switchboard  in  Cleburne  Station 

be  pumped  up  at  least  twice  each  shift.  This  arrangement 
of  fuel  supply  requires  the  minimum  quantity  of  oil  inside 
the  station  and  keeps  the  immediate  supply  under  the  close 
supervision  of  the  engineer.  The  small  quantity  of  fuel 
taken   by   these   engines  is  more   graphically   expressed   by 


Fig.  2 — Interior  of   Diesel   Engine   Lighting   Plant   at   Cleburne. 

feeding  any  or  all  of  the  engines  from  any  tank  by  manipu- 
lating the  proper  valves. 

The  engines,  which  are  shown  in  Figs.  2  and  3,  have 
three  i6-in.  x  24-in.  vertical  cylinders,  each  engine  being 
direct-connected  to  drive  at  164  r.p.m.  a  187-kw,  2300-volt, 
6o-cvcle,  three-phase  General  Electric  alternator.  On  each 
shaft  between  the  engine  and  generator  is  mounted  a 
14,000-lb.,  8-ft.  flywheel  to  assist  the  regulation  of  the 
shaft's  angular  rotation. 

The  Cleburne  engines  are  unusual  among  Diesel  instal- 
lations in  having  their  air  compressors  direct-driven  from 
the  main  engine  shaft  by  means  of  flexible  couplings. 
These  couplings,  each  of  which  transmits  about  20  hp, 
comprise  pairs  of  intermeshing  quills,  the  fingers  of  which 
are  linked  together  by  piles  of  belt-leather  links  having 
eyes  cut  in  each  end.  The  compressors,  which  supply  air 
at  pressures  up  to  75  atmospheres,  or  about  11 25  lb.  per 
square  inch,  for  use  in  feeding  the  fuel  oil  and  for  starting 
the  engines  from  rest,  are  of  the  Ingersoll-Rand  three- 
■stage  type,  with  cylinders  respectively  8  in.,  5  in.  and  2^ 
in.  in  diameter  and  8  in.  in  stroke.  They  are  capable  of 
compressing  about  25  cu.  ft.  of  free  air  per  minute  to  the 
pressure  named.  Between  each  successive  compression  the 
air  is  cooled  by  circulating  water. 

Storage  for  the  compressed  air  at  these  high  pressures 
is  provided  by  six  drawn-steel  tanks  or  "bottles"  with 
which  each  engine  is  equipped.  Two  of  these  bottles 
normally  "float"  on  the  compressed-air  line  feeding  oil 
into  the  engine  cylinders,  while  the  others  are  held  in 
reserve  as  storage  tanks  for  starting  the  engines. 

Preliminary  to  starting  a  mark  on  the  flywheel  of  the 
engine  must  be  brought  opposite  to  a  steel  pointer  on  the 
frame.  Only  one  cylinder  of  each  engine  is  equipped  for 
compressed-air  starting  duty  on  account  of  the  several 
additional  parts  required  which  complicate  the  construc- 
tion. Either  engine  will  start  easily  on  about  one-third  of 
the  compressed  air  reserved  for  it,  and  in  case  of  exhaus- 
tion of  its  own  supply  the  reservoir  of  the  other  unit  can 
be  drawn  upon  by  opening  cross-connecting  valves.  If 
all  the  compressed  air  in  the  station  should  be  lost  one  of 
the  compressors  might  be  separately  driven  to  restore  the 
charge  or  a  flask  of  carbon  dioxide  from  a  bottling  works 
near  the  Cleburne  plant  could  be  pressed  into  service 
With  an  assistant  tlie  engineer  of  the  station  declares  that 
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he  can  put  a  unit  into  service  in  less  than  thirty  seconds. 
The  exhaust  from  the  engine  ports,  at  ahout  35  lb.  back 
pressure  and  750  deg.  Fahr.,  is  led  through  a  14-in.  pipe 
and  down  into  a  6-ft.  x  24-in.  cylindrical  tank  outside  the 
building.    From  this  a  12-in.  outlet  pipe  rises  6  ft.  above  the 
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Fig.    3— 225-hp    Diesel    Unit,    Showing    Valve    Mechanism.    Direct- 
Connected  Compressor,  etc. 

roof  of  the  building  opening  to  the  atmosphere.  The  in- 
stallation is  practically  noiseless  when  in  operation.  The 
engine  cylinders  are  cooled  by  circulating  water  at  about 
100  deg.  Fahr.,  obtained  from  a  source  near  the  station, 
where  it  has  already  been  employed  to  do  useful  cooling 
work    before    entering    the    Diesel    cylinder   jackets. 

For  supplying  the  550-volt  direct  current  for  the  6  miles 
of  local  trolley  line  on  which  three  cars  are  now  operated  a 
loo-kw,  self-starting  synchronous  motor-generator  set  is 
installed  in  the  station.  A  constant-current  transformer 
also  supplies  in  suitable  form  the  energy  for  fifty-six  6.6- 
amp  series  inclosed-arc  lamps.  The  black-slate  General 
Electric  switchboard  is  fully  provided  with  panels,  switches 
and  meters  for  the  various  machines  and  outgoing  lines, 
and  is  equipped  with  a  Tirrill  regulator  which  holds  the 
lighting  pressure  very  nearly  uniform  in  spite  of  the  peaks 
of  trolley  demand. 

.\t  the  present  time  the  Cleburne  plant  is  producing 
about  9  kw-hours  per  gallon  of  fuel  oil.  On  a  recent  date 
when  the  station  output  was  2030  kw-hours  236  gal.  of  oil 
were  required,  and  again  with  an  output  of  229o  kw-hours 
251  gal.  of  oil  were  consumed.  The  load  conditions  under 
which  these  results  were  obtained  are  characteristic  of  a 
small  plant  carrying  mixed  railway  and  lighting  load.  The 
plant  load  is  less  than  one-quarter  during  six  hours,  half- 
rating  during  twelve  hours,  rising  to  full  load  the  re- 
mainder of  the  time,  during  about  three  hours  of  w-hich  it 
reaches  10  per  cent  overload.  This  overload  is  regularly 
carried  by  the  internal-combustion  engines  without  difii- 
culty.  In  fact,  25  per  cent  overload  has  been  carried  by 
the  station  for  fifteen  minutes  at  a  time,  but  during  a 
recent  unexpected  peak  of  demand  when  the  load  reached 
150  per  cent  the  operation  of  the  plant  was  interrupted  for 
two  or  three  minutes  until  service  could  be  restored  by 
starting  up  the  engines  again.  The  present  overload  con- 
ditions will  be  relieved  and  a  suitable  margin  of  reserve 
capacity  restored  as  soon  as  the  third  unit  can  be  installed. 

The  Cleburne  Electric  &  Gas  Company,  which  operates 
this  station,  has  1000  local  lighting  customers  and  about 
275  hp  connected  load  in  motors,  besides  its  railway  serv- 
ice. The  company  is  controlled  by  the  Dallas  Security 
Company,  of  Dallas,  of  which  Mr.  R.  B.  Stichter  is  gen- 
eral manager..  Mr.  Thomas  Cook  is  local  superintendent 
at  Cleburne  arid  Mr.  C.  G.  Campbell  is  chief  engineer. 


For  the  purpose  of  determining  the  friction  and  lubrica- 
tion obtained  in  bearings  and  steam  cylinders  under  various 
conditions  of  speed,  temperature,  pressure,  design,  fit,  etc.. 
Prof,  E.  A.  Flowers,  of  the  electrical  department  of  the 
University  of  Missouri,  has  conducted  a  number  of  tests 
at  the  university  experiment  station,  reproducing  so  far  as 
possible  the  actual  conditions  of  bearing  and  cylinder 
lubrication. 

The  bearing  test  was  made  on  an  oil-ring  bearing,  spe- 
cially mounted,  the  shaft  being  driven  by  a  small  electric 
motor.  Measuring  the  power  taken  by  this  motor  and  sub- 
tracting its  own  losses  enabled  the  power  absorbed  in  the 
bearings  to  be  computed.  With  the  bearing  tested  it  was 
found  that  one  oil-ring  worked  not  so  well  as  two,  in  spite 
of  manufacturers"  advice  against  adding  the  second  ring, 
predicting  interference  troubles.  This  second  ring  im- 
proved the  lubrication  when  the  two  rings  were  kinked  or 
bent  out  of  flat  planes,  so  as  to  keep  free  of  each  other. 
Long  runs  made  with  a  given  lubricant  showed  that  in  a 
mechanical  sense  there  is  no  "wearing  out"  of  oil  due  to 
use,  even  when  a  great  deal  of  metal  has  been  worn  away. 
Of  course,  the  oil  may  gum,  due  to  a  chemical  change,  but 
when  freed  of  this  material,  together  with  the  dirt,  etc., 
the  remaining  liquid  has  precisely  the  same  lubrication 
constants  as  ever.  At  the  recent  convention  of  the  Missouri 
Electrical  Association  Professor  Flowers  also  pointed  out 
that  in  the  average  bearing  most  of  the  wear  occurs  dur- 
ing the  periods  of  starting,  before  the  oiling  devices,  rings 
or  other  means  have  brought  up  sufficient  lubrication.  This 
is  best  illustrated  by  comparison  of  the  wear  in  the  case  of 
machines  frequently  stopped  and  started,  and  others,  like 
turbines,  which  run  almost  continuously  under  adequate 
lubrication  and  show  tool  marks  after  long  operation.  The 
friction  in  a  bearing  is  that  of  the  lubricant  itself,  and  is 
entirely  independent  of  the  material  of  the  surfaces,  which 
do  not  make  contact  in  a  properly  oiled  bearing.     For  fric- 
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tion-reduction  purposes  the  special  bearing  materials  used 
in  bearings  are  actually  thus  available  only  during  the  start- 
ing periods,  although,  of  course,  there  are  many  other 
considerations  requiring  the  use  of  such  material. 

For    testing    the    lubrication    of    steam    cylinders    under 
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actual  conditions  Professor  Flowers  arranged  the  motor- 
driven  piston  apparatus  illustrated.  A  tandem  pair  of  pis- 
tons, linked  by  a  connecting  rod,  is  provided  to  be  recipro- 
cated in  the  long  cylinder  shown.  The  steam,  oiled  by 
engine-type  lubricators,  is  admitted  to  the  intermediate 
space  between  the  two  pistons  through  the  lagged  pipes 
shown,  the  condensation  being  withdrawn  from  the  cylin- 
der by  a  drain  and  tap  below.  As  the  pressure  in  the 
cylinder  is  exerted  oppositely  on  both  pistons  it  has  no 
tendency  to  produce  motion,  the  pistons  being  crank-driven 
by  the  motor.  The  input  of  this  motor,  after  subtracting 
its  losses,  besides  other  minor  corrections,  is  taken  to  be 
the  friction  loss  of  the  apparatus.  Tests  were  made  under 
various  temperatures,  pressures  and  piston  conditions,  and 
the  results  obtained,  although  somewhat  surprising,  were 
definitely  reproducible  time  after  time.  For  example, 
keeping  the  cylinder  contents  at  atmospheric  pressure,  it 
was  found  that  the  piston  friction  varied  inversely  with  the 
increase  of  temperature,  doubtless  due  to  the  decreasing 
viscosity  of  the  oil  at  the  higher  temperatures.  But  on 
raising  both  temperature  and  pressure  above  the  atmos- 
pheric boiling  point,  212  deg.  Fahr.,  the  friction  was  found 
to  increase  with  the  increased  pressure  and  temperature 
up  to  a  steam  pressure  of  20  lb.  per  square  inch,  beyond 
which  the  experiments  have  not  yet  been  completed.  The 
experiments  were  also  varied  by  using  different  piston 
speeds,  piston-ring  pressures,  etc. 

In  discussing  his  experiments,  which  are  considered  to 
be  only  fairly  begun.  Professor  Flowers  described  the 
qualifications  of  proper  lubricants  for  different  uses,  and 
outlinsx.1  their  general  purpose  to  reduce  wear,  tempera- 
ture rise  and  energy  losses  between  moving  surfaces. 
Friction,  he  remarked,  is  an  inverse  function  of  the  vis- 
cosity of  an  oil,  and,  although  different  oils  have  different 
viscosities  at  ordinary  temperatures,  they  all  reach  ap- 
proximately the  same  viscosity  at  a  temperature  above  600 
deg.  The  increase  of  piston  friction  with  rise  in  pressure, 
overbalancing  the  expected  tendency  to  decrease  due  to 
the  accompanying  temperature  rise,  suggests  that  possibly 
unexpected  friction  losses  may  take  place  in  high-pres- 
sure cylinders,  as  was  pointed  out  in  the  discussion  of 
Professor  Flowers"  paper.  Mr.  W.  W.  Humphrey,  of  St. 
Louis,  remarked  that  in  some  tests  undertaken  to  find  the 
effect  of  a  flow  of  current  through  a  lubricated  bearing  on 
the  friction  of  the  bearing  it  seemed  impossible  to  formu- 
late any  definite  law  connecting  the  friction  with  the  cur- 
rent strength. 


ICE-PLANT    DISCUSSION   AT    IOWA  CONVENTION. 

Mr.  G.  W.  Dumont.  of  Omaha,  Neb.,  read  a  paper  en- 
titled "Refrigerating  Advantages  and  Disadvantages"  at 
the  recent  Iowa  electrical  convention  at  Davenport.  He 
treated  the  subject  under  two  heads:  First,  the  installation 
of  an  ice-making  plant  in  connection  with  the  central  sta- 
tion, and,  second,  the  supply  of  electric  power  for  refriger- 
ating machines  owned  by  various  consumers. 

Speaking  of  central-station  ice-making  plants  for  small 
towns  with  plants  of  a  daily  capacity  of  from  3  tons  to  10 
tons,  he  said  it  was  generally  better  to  use  electric  motors 
than  to  install  a  separate  engine  to  drive  the  compressor 
for  the  ice  plant.  As  to  the  electrical  energy  required  for 
driving  ice  plants  he  referred  to  the  figure  of  68  kw- 
hours  per  ton  of  ice.  said  to  have  come  from  the  Common- 
wealth Edison  Company  of  Chicago.  He  declared  this 
excessive  and  said  that  48  kw-hours  per  ton  of  ice  made 
was  an  ample  allowance.  At  Norfolk,  Neb.,  a  plant  is 
being  operated  on  32  kw-hours  per  ton,  and  a  plant  has 
recently  been  contracted  for  at  Shenandoah,  la.,  in  connec- 
tion with  which  there  is  a  manufacturer's  guarantee  of 
37.5  kw-hours  per  ton. 

The   ice   made   can    either   be   sold   to   an   ice   dealer   or 


retailed   direct  by   the  company.      He    favored   the   latter 
course  as  giving  the  company  better  control  of  the  market. 

Taking  up  refrigerating  machines  for  consumers,  the  | 
field  for  these  was  among  meat  markets,  ice-cream  fac-  I 
tories,  produce  dealers,  etc.  He  criticised  severely  the  lack 
of  readiness  of  some  central-station  men  to  quote  rates  on 
this  kind  of  business.  He  told  of  some  experiences  of  his  1 
where  he  had  the  contract  almost  closed  for  an  ice 
machine,  and  went  with  the  customer  to  the  electric-light  1 
company's  office  to  get  the  company's  rate.  No  one  seemed 
to  be  ready  to  give  the  rate  and  they  were  referred  from 
one  clerk  to  another  until  finally  they  were  told  they  would 
have  to  wait  until  Mr.  So  and  So  came  back,  as  he  handled 
all  the  motor  business.  He  urged  central-station  men  to 
get  their  rates  printed  so  that  they  can  be  quoted  on  appli- 
cation  by  any  employee.  In  answer  to  a  question  as  to: 
what  rates  would  be  satisfactory  for  this  class  of  business, 
he  said  that  any  rate  not  over  4  cents  per  kw-hour  would 
be  satisfactory.  The  point  he  wanted  to  make  was  that 
the  central  station  must  have  something  definite  to  offer 
when  asked  for  rates  rather  than  leave  the  whole  matter 
indefinite  and  thereby  lose  the  business.  As  to  the  compe- 
tition between  natural  and  artificial  ice  he  said  that  the 
demand  is  undoubtedly  for  artificial  ice.  consumers  ap- 
parently holding  it  to  be  superior  to  the  natural  product. 

Mr.  Austin  Burt,  of  Waterloo,  in  discussing  this  paper, 
emphasized  the  importance  of  contracts  for  off-peak  loads. 
At  Waterloo,  where  many  such  contracts  have  been  taken, 
it  is  provided  in  the  contract  that  the  consumer  will  when 
requested  shut  off  his  motors  during  specified  peak-load 
hours.  If  he  does  not  do  this  the  company  has  the  right  to 
cancel  the  contract.  The  company  makes  use  of  this 
option  only  in  case  its  usual  reserve  capacity  is  insufficient, 
to  carry  the  peak  loads,  because  of  one  generating  unit 
being  shut  down  for  repairs  or  for  some  other  reason. 

Mr.  R.  E.  Lee,  of  Clarinda,  la.,  did  not  agree  with  Mr. 
Dumont  that  the  motor-driven  compressor  was  better  than 
the  engine-driven.  His  principal  objection  to  motor  drive 
seemed  to  be  the  lack  of  flexibility  in  speed  control  of  the 
compressor.  He  also  objected  to  taking  up  the  capacity  of 
the  electric  plant  with  motor  drive  for  the  ice  machines. 
His  company  has  two  engine-driven  ice-machine  compres- 
sors, careful  consideration  having  been  given  to  motor 
drive  before  the  installation  of  each.  He  finds  it  desirable 
to  vary  the  speed  of  the  ice  machines  from  daj-  to  day  and 
hour  to  hour.  The  cost  of  ice  manufacture  depends  on  the 
output  of  the  plant.  One  year  when  his  plant  ran  its  full 
capacity  the  cost  was  $1.56  per  ton;  another  year,  when 
less  ice  was  made,  the  cost  went  up  nearly  to  $2  per  ton. 

Mr.  Dumont  called  attention  to  the  fact  that  Mr.  Lee's 
conditions  at  Clarinda  are  rather  unusual  in  that  he  has  so 
large  a  day  load  that  the  capacity  of  the  electric  plant 
could  not  be  spared  for  motor-driven  ice  machines.  His 
remarks  as  to  motor  drive  being  better  for  small  plants,  he 
said,  applied  to  those  having  but  little  day  load,  which  is  a 
condition  usuallv  met. 


FURNACE    DESIGN  FOR   NATURAL-GAS  COM- 
BUSTION. 


An  unusual  arrangement  and  number  of  burners  has 
been  employed  in  the  case  of  two  ioi6-hp  batteries  of  boil- 
ers recently  installed  in  the  plant  of  the  Oklahoma  City 
Gas  &  Electric  Company.  Under  each  508-hp  unit  twenty- 
nine  burners  are  used,  supplied  from  two  sets  of  gas 
headers.  The  burners  are  set  roughly  parallel  with  the 
slant  of  the  boiler  tubes,  giving  their  flames  a  huge  sweep 
against  the  rear  wall  before  curving  back  and  traversing 
the  three  boiler  passes.  The  brick  checkerwork  construc- 
tion which  is  commonly  used  with  gas-burning  furnaces 
has  been  replaced  by  a  double  row  of  brick  piers,  having 
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■:igonals    set    parallel    to    the    furnace    walls.       The 

[lame   is  thoroughly   broken   up  in  passing  through 

Hid  these  piers,  wliich  are  expected   to  stand  up 

liuin  the  usual  checkerwork  constVuction.     Each  of 

ht  wcnty-nine  burners  used  is  rated  at  2  hp  under  4-oz. 

laforessure,  and  with  8-oz.  pressure  employed  will  prob- 

ibl  average  30  hp  per  burner,  enabling  the  508-hp  boil- 

jr::o  be  operated  at  considerable  overload  w-hen  desired. 


ri;  COOPER'S  creek  towers  of  the  public 

iRVICE  electric  COMPANY,  CAMDEN,  N.  J. 


By  R.  D.  CooMns. 
I  'ublic  Service  Electric  Company's  power  house  at 
J.-iden,  N.  J.,  is  situated  near  Cooper's  Creek.  All  the 
el  trie  circuits  originally  crossed  the  creek  in  submarine 
ua  es,  but  owing  to  the  shallow  channel  it  was  found  that 
th  river  traffic  interfered  with  the  continuous  service  of 
til  cables.  In  addition,  since  the  number  of  circuits  is 
re  lively  very  large,  the  original  arrester  houses  at  the 
erk  became  inadequate  for  the  heavy  service. 

he  general  experience  of  transmission-line  construction 
is  hat  aerial  lines  are  much  less  expensive  in  first  cost 
d"  1  underground  lines  and  in  many  instances  more 
ee  lomical  in  maintenance.  This  fact  was  further  em- 
pl  sized  by  the  local  conditions,  and  it  was  decided  to 
rilace  the  submarine  cables  by  aerial  wires,  particularly 
ti  high-tension  transmission  circuits. 

11  the  neighborhood  of  the  crossing  the  ground  is  a  low- 
lyig,  tidal  swamp,  with  the  surface  of  the  ground  at  ap- 
p  xiniately  high-water  level.  It  was  therefore  necessary 
tci^e  pile  foundations  under  the  towers,  but  it  was  possi- 
b  to  reduce  the  depth  of  the  concrete  base  by  allowing 
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e  cut-off  of  the  piles  to  be  only  3J/2  ft.  below  the  ground 
■  el. 

in  the  case  of  the  south  tower,  the  position  of  a  city 
reet,  although  for  some  years  to  come  only  a  paper 
reet,  brought  that  foundation  near  the  bank  of  the  creek, 
ith  the  possibility  of  governmental  improvement  of  the 
aterwsy  it  was  thought  advisable  to  protect  the  founda- 
)n  by  a  pile  bulkhead.  This  bulkhead  is  not  visible  in  the 
lotograph,  as  its  top  is  at  the  ground  level.  As  a  measure 
economy  the  foundations  for  two  future  towers  were 
nit  during  the  present  construction,  the  anchor  bolts  set 
id  incased  to  protect  the  projecting  parts  from  corrosion. 
Cooper's  Creek  is  a  navigable  stream  entering  the  Dela- 


ware River,  and  jurisdiction  over  crossings  lies  with  the 
United  States  War  Department,  whose  requirement  was 
a  minimum  overhead  clearance  of  130  ft.  above  high  water. 
The  calculated  clear  height  of  the  bottom  wire  of  the  pro- 
posed installation  during  its  maximum  summer  sag  is  135 
ft.  above  high  water,  the  total  height  of  the  towers  being 
156  ft.  above  the  foundations.  With  the  exception  of  the 
Hackens.ack  River  towers,  designed  by  the  writer  and  de- 
.scribcd  in  the  lilcctrical  World,  Dec.  14,  1907,  this  is  under- 
stood to  be  the  highest  transmission  crossing  in  this 
country. 

The  crossing  span  is  270  ft.  and  the  next  adjoining  spans 
150  ft.,  the  wires  rising  abruptly  from  the  heavy  double 
poles  of  the  wooden-pole  line  to  the  steel  towers.  A  few 
years  ago  this  arrangement  would  have  been  considered 
a  rather  radical  departure  from  the  usual  methods  and,  in 
fact,  there  are  to-day  only  a  few  examples  of  this  con- 
struction. The  improvement  in  recent  years  in  the  class 
of  insulators  available  has  made  the  abrupt  rise  of  a  line  of 
wires  entirely  practicable.  Its  advantages  are  obvious, 
when  the  relatively  short  wooden  poles  adjoining  the  tow- 
ers are  noted. 

The  total  wire-carrrying  capacity  of  the  towers  is 
36,250,000  circ.  mil  hard-drawn  stranded,  copper  cables, 
arranged  with  one  three-phase  circuit  on  each  end  of  each 
cross-arm,  or  a  total  of  six  wires  per  arm.  In  order  to 
provide  an  adequate  separation  of  phases  of  the  13,000- 
volt  line  wires,  the  horizontal  and  vertical  spacing  between 
wires  was  made  3  ft.  This  spacing,  in  conjunction  with  the 
sag  at  which  the  wires  were  strung  will,  it  is  assumed,  pre- 
vent swinging  into  contact.  As  all  wires  are  of  the  same 
size  and  strung  at  the  same  sag,  the  general  tendency  to- 
ward synchronous  movement  should  prevent  contact 
between  adjacent  wires. 

The  attachment  of  the  wires  to  the  towers  and  to  the 
next  adjoining  wooden  bents 
was  made  by  means  of  a  dead- 
ending  device  using  strain  in- 
sulators and  specially  arranged 
clamps.  All  the  connecting 
bolts  and  rods  of  the  clamping 
devices  are  doubly  galvanized 
as  a  protection  against  corro- 
sion, the  parts  in  contact  with 
the  copper  wires  being  either 
of  bronze  or  provided  with 
copper  bushings.  The  insula- 
tors have  a  guaranteed  me- 
chanical tension  of  2.6  times 
the  maximum  tension  in  the 
wires,  and  a  wet  flash-over 
test  in  the  inclined  position  of 
three  times  the  line  voltage. 
In  the  design  the  wires  were 
assumed  to  be  loaded  with  a 
uniform  coating  of  sleet  J/  in. 
thick  and  to  be  then  subjected 
to  the  wind  pressure  resulting 
J  from   a   gale   of   70  miles   per 

hour.  Under  these  circum- 
stances the  wires  have  a  stress  of  only  one-half  their  break- 
ing strength.  It  is,  therefore,  practically  impossible  for  any 
wire  to  break  mechanically  unless  it  contains  a  faulty 
splice  or  an  injured  spot.  .As  new  wire  was  used 
throughout  this  portion  of  the  line  and  strung  with  care, 
using  snatch  blocks  to  prevent  chafing  the  strands,  it  is 
not  considered  probable  that  any  flaws  exist.  In  erecting 
the  towers  the  material  was  delivered  near  the  site  by 
lighter  and  the  individual  members  erected  by  a  gin  pole 
carried  upward  on  the  structure.  Although  the  work  was 
done  during  the  winter  months  and  in  a  swamp,  only  nine 
days  were  required  to  erect  each  tower.  The  construction 
of  the  wooden-pole  line  and  the  line  work  was  done  by  the 
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Public  Service  Electric  Company ;  the  crossing  was  de- 
signed by  the  writer  as  consulting  engineer;  the  towers 
and  foundations  were  built  by  Fitzpatrick  &  Coombs.  Inc., 
of  New  York,  and  the  entire  project  was  under  the  super- 
vision of  Mr.  Farley  Osgood,  general  superintendent  of 
the  Public  Service   Electric  Company. 


ARRANGEMENT    OF    WATERWHEEL    GOVERNOR 
TO  GIVE  HIGH  EFFICIENCIES  UNDER  RE- 
DUCED LOADS  AND  WATER  SUPPLY. 

When  the  water  supply  of  a  hydroelectric  power  plant 
is  running  at  its  lowest,  and  is  hence  most  needed,  a  very 
low  efficiency  of  utilization  will  be  the  result  if  an  attempt 
is  made  to  operate  the  full  waterwheel  equipment  at  half 


Fig.   1— Cable  Sheave  Wheel   and   Gate   Mechanism   of  Park  Rapids 
Plant. 

gate  or  less  under  light  loads.  The  waterwheel  and  gov- 
ernor equipment  should  be  so  designed  and  installed  that 
when  such  conditions  obtain  part  of  the  unit  can  be  shut 
oflf  and  the  remainder  run  at  nearly  full  gate  and  at  rela- 
tively high  hydraulic  efficiency  with  the  water  that  is  avail- 
able. 

The  electric  plant  at  Park  Rapids,  Minn.,  of  which  Mr. 
L.  H.  Rice  is  owner,  employs  an  ingenious  governor  and 
waterwheel  arrangement  by  which  a  single  governor  can 
be  applied  to  control  any  part  of  the  equipment  that  is  in 
service. 

The  waterwheel  apparatus  comprises  one  200-hp  twin 
24-in.  S.  Morgan  Smith  turbine,  with  two  gate  shafts,  and 
one  250-hp  twin  30-in.  runner  turbine  of  the  same  manu- 
facture, with  one  gate  shaft.  These  are  direct-connected 
to  two  220-volt  Fort  Wayne  direct-current  generators  of 
corresponding  ratings. 

A  countershaft  is  mounted  midway  between  the  two  gen- 
erator shafts,  its  pulley  being  arranged  for  belt  drive  from 
the  wheel  shaft  of  either  unit.  A  second  pulley  on  this 
countershaft  drives  a  \\'oodward  type  "C"  mechanical  go\  - 
ernor.  The  gate-control  mechanism  of  this  governor  oper- 
ates a  steel  cable  which  is  carried  to  and  given  a  few  turns 
around  each  of  the  sheave  wheels  which  control  the  wheel 
gates  through  pinions  and  sectors,  each  sector  being  keyed 
to  its  respective  gate  shaft.  As  above  noted,  the  250-hp 
double-runner  wheel  has  one  gate  shaft  and  the  200-hp 
double-runner  wheel  has  two  gate  shafts,  all  three  being 
manipulated,  if  desired,  from  the  control  cable  connected 
to  the  governor  shaft. 

The  sheaves  are  mounted  on  the  countershafts  carrying 
the  pinions  that  operate  the  gates  and  can  be  thrown  in  and 
out  by  pin  clutches,  so  that  by  removing  its  pin  any 
sheave  can  be  made  loose  from  its  shaft,  allowing  the  cable 
to  act  without  affecting  its  pinion  and  gate  arm.  Then,  by 
means  of  a  hand  lever,  this  gate  can  be  closed  by  hand, 
and  locked,  shutting  the  water  off  from  this  particular 
runner. 


By  the  arrangement  described,  therefore,  the  governe 
can  be  driven  from  the  shaft  of  either  of  the  two  watei 
wheel  units,  meanwhile,  it  being  made  to  control,  indi 
pendently  or  simultaneously,  any  of  the  three  waterwhei 
gate  shafts,  one  on  the  larger  unit  and  two  on  the  smalle 

For  example,  with  plenty  of  water  available  and  a  heav 
load,  the  governor  may  be  run  from  the  shaft  of  eitha 
unit  and  arranged  to  control  all  three  gate  shafts.  If  th 
flow  or  load  decreases  so  that  it  becomes  desirable 
n])erate  .only  the  smaller  unit,  the  pin  clutch  on  the  large 
single-gate  shaft  unit  is  disconnected  and  its  gates  close 
by  hand,  leaving  the  cable  wheel  free  upon  its  respectiv 
countershaft.  Later,  with  such  a  diminished  load 
stream  flow  that  the  two  runners  of  the  double-gate  shaf 
unit  are  running  at  less  than  half  gate,  and  at  very  lov 
liydraulic  efficiency,  the  gates  of  one  runner  can  be  shu 
off  and  the  other  used  to  drive  the  generator.  This  is  doii' 
by  unclutching  its  respective  cable  wheel,  as  before,  clos 
ing  the  gate  by  hand.  At  the  same  time  an  air  valve  i 
opened,  admitting  atmospheric  pressure  to  the  wheel  cas 
ing  shut  down,  clearing  it  of  water,  so  that  the  idle  whee 
rotates  in  dead  air.  This  leaves  but  one  of  the  four  runi 
ners  actually  in  service,  allowing  the  water  that  wouk 
otherwise  be  wasted  in  running  the  wheels  at  less  thai 
half  gate  to  accumulate  in  the  pondage  provided  and  bi 
used  later  on  to  carry  them  safely  over  their  peak  loads 
The  loss  in  mechanical  efficiency  due  to  rotating  the  oni 
idle  runner  in  air  is  greatly  overbalanced  by  the  gain  ii 
hydraulic  efficiency  running  the  wheels  at  above  half  gate 
The  newer  types  of  waterwheels,  built  for  high  speed; 
and  increased  capacities,  show  low  hydraulic  efficiency 
when  the  gates  are  closed  below  the  half-water  openings 

On  the  other -hand,  if  it  is  desired  to  shut  down  the  twO' 
gate  unit,  the  governor-driving  belt  has  only  to  be  trans- 
ferred from  this  wheel  shaft  to  the  other,  and  the  cor- 
responding cable  wheels  clutched,  as  before  described. 

The  220-volt  direct-current  energy  developed  by  the  plani 
just  described  is  used  for  lighting  Park  Rapids,  for  pump- 
ing the  city  water,  and  also  to  operate  the  flour  mill  anc 
elevators  belonging  to  Mr.  Rice.  The  17-ft.  head  is  ob- 
tained from  an  old  timber  dam,  the  water  entering  the 
wheel  chambers  through  a  new,  reinforced-concrete  flume 
60  ft.  long  by  16  ft.  wide.     The  wheels  are  protected  by 


Fig.    2 — Interior    of    Station,    Showing    Gove 
Controlling   Cables. 


Belts    and    Gate- 


Steel  trash  racks  and  modern  head-gate  hoists.  The  power- 
house building  is  constructed  of  concrete  blocks.  This 
complete  plant,  including  the  governing  features  described, 
was  designed  and  its  construction  supervised  by  Messrs. 
A.  L.  Bogart  and  J.  W.  Shuman.  of  the  Power  Engineer- 
ing Company,  hydroelectric  and  hydraulic  engineers,  Min-. 
neapolis,  Minn. 


^CCESSFUL    OPERATION    OF    A    SMALL    TEXAS 
LIGNITE  PLANT. 


H  L  ]■:  (•  T  R  1  ».■  A  L     W  ( )  R  1. 1 ) 


(The  Blooming  Grove    (Tex.)    Ice  &  Electric   Company 

Is  had  a  6o-hp  lignite  producer-engine  plant  in  operation 

(ring  the  last  two  years.    The  early  experiences  with  this 

pnite  equipment  were  quite  disappointing,  and  for  a  time 

|C  local  plant  was  almost  admittedly  a  failure,  minor  mis- 

Ijustmcnts  or  broken  parts  resulting  in  refusals  to  start 

i     run.  the  causes  of  which  were  often  apparently  undis- 

Me.     -Vbout  this  time  the  plant  ownership  changed, 

.  ith  it  men  of  good  mechanical  experience,  though 

w    lo   producer-plant   operation,   were   placed   in   charge 

ilic  equipment.    For  a  time  the  dilTiculties  with  the  plant 

lied,  but  persistency  in  application  soon  mastered  the 

~  of  successful  producer  operation,  and  for  the  last 
nths  this  lignite  plant  has  been  working  to  the  en- 
iiisfaction  of  its  owners  and  operators.  Mr.  J.  A. 
ce,  local  manager,  now  expresses  himself  as  well 
1  with  the  lignite  producer,  declaring  that  in  his  own 
i-e  it  makes  possible  electric-lighting  service  in  a 
luitv  too  small  to  support  an  electric  plant  using 
iier  kind  of  prime  mover. 

lining  Grove  is  a  town  of  about  looo  population,  a 
lies  west  of  Corsicana.  Night  electric  lighting  serv- 
r  100  customers  and  the  town  water  supply  are  fur- 
by  the  producer  engine,  the  water-works  pump? 
run  during  the  night  hours  after  the  evening  peak 
en  passed. 

plant  equipment  comprises  a  6o-hp  Smith  gas  pro- 
providing  fuel  gas  for  a  vertical,  double   i2-in.  x 
cylinder  Rathburn-Jones  engine  running  at  290  r.p.m. 
Vw,   2200-volt,   6o-cycle,    single-phase   AUis-Chalmers 
..:.aior  is  belted  to  the  engine  flywheel,  and  from  clutch- 
iven  extensions  of  the  engine  shaft  the  air-lift  compres- 
-    >nJ  high-duty  water  pumps  are  driven. 

nite  from  the  Beargrass  (Tex.)   field  has  been  used 

producer.     This   fuel  costs  about  $1   a  ton  at  the 

ind  $2.10  a  ton  laid  down   at  the  plant  when  con- 

1  for  in  quantities.     In  future  Malacoff  lignite  from 

:  er  and  newly  developed  field  is  to  be  used  at  Bloom- 

'ove,  costing  $1.40  per  ton  laid  down.    The  plant  re- 

~  about  1500  lb.  of  lignite  per  twelve  to  fourteen-hour 

;  igln's  run  and  about  twenty  carload'   are  used  per  year. 

'  >uring   four  to   five   months   of   the   summer   the   plant   is 

;  jn  twenty-four  hours  per  day   for  supplying  fan  service 

uring  the  daytime. 

I    The  producer-plant  outfit  is  started  up  by  means  of  an 

j  lUxiliary  5-hp  gasoline  engine  belted  to  a  compressor  and 

fan  blower.    The  compressor  pumps  air  into  a  tank  for 

tarting  the  producer  engine  as  a  compressed-air  engine, 

l-hile  tlie  blower  creates   an   auxiliary   draft   through   the 

roducer  bed  of  coals,  delivering   fuel  gas  to  the  engine- 

ipply  pipe,  so  that  a  rich  supply  fuel  is  available  for  the  en- 

;ine  on  starting.    After  the  prime-mover  engine  has  been 

larted  up   the   blower-engine   valves   are   closed   and   the 

roducer  engine,  which  is  of  the  suction  type,  creates  its 

iwn  draft.     The  lignite  is  charged  from  a  platform  10  ft. 

'bove  the  floor  level,  the  fuel  supply  being  replenished  at 

o  p.  m.  and  4  a.  m.  during  each  night's  operation.     The 

I  Ishes  produced  drop  into  the  water  seal  which  incloses  the 

-.  'ase  of  the  producer  and  are  raked  out  by  means  of  a 

pecial  hoe-like  utensil.     The  clinker,  which,  as  a  result  of 

'  lie  high  temperature,  collects  in  the  center  of  the  fuel  bed, 

;  removed  by  a  hook  tool  at  approximately  the  same  inter- 

,   als  as  the  fuel  is  charged.     From  the  producer  the  gas 

asses  through  the  scrubbers,  where  it  is  cleaned,  and  is 

hence  led  to  the  engine.     The  steam  required  by  the  pro- 

,  iucer  is  generated  in  a  superheater  installed  in  the  exhaust 

.  ine  of  the  engine,  saving  fuel  and  utilizing  the  waste  heat. 

.    n  general,  the  plant  is  operated  from  5  p.  m.  to  7  a.  m. 

!aily  during  the  winter  months,  while  in  the  heated  sum- 

ner  season  service  is  supplied  twenty-four  hours  per  day 


for  the  benotil  ul  fan  patrons.  The  2200-volt.  6o-cycle. 
single-phase  alternator  has  a  full-load  capacity  of  17  amp. 
but  during  its  nightly  operation  carries  an  average  load 
of  4  amp.  The  plant  can  be  started  up  in  from  twenty  lo 
twenty-five  minutes  or  less,  with  the  producer  banked,  as 
it  is  normally  maintained  during  the  daytime. 

In  addition  to  the  electrical  load  an  extension  on  the 
engine  shaft  drives  a  clutch  through  which  a  belted  30-hp 
IngersoU-Rand  air  compressor  and  a  5J4-'".  x  6-in.  high- 
duty  water  pump  are  operated.  The  air  compressor  deliv- 
ers air  at  70  lb.  to  95  lb.  pressure  to  lift  20,000  gal.  of 
water  per  twenty-four  hours  out  of  the  wells  which  sup- 
ply the  town,  while  the  high-duty  pump  raises  this  water 
to  a  tank  100  ft.  above  the  ground.  The  water-pumping 
equipment  is  not  loaded  onto  the  engine  until  the  peak  of 
the  lighting  load  has  passed.  Beginning  at  9  p.  m.  or  10 
p.  m.  the  pumps  are  run  the  remainder  of  the  night  if 
needed.  Nearly  one-half  of  the  total  quantity  of  water 
pumped  is  required  for  cooling  and  scrubbing  purposes  in 
the  producer  plant  itself. 

The  Blooming  Grove  combination  plant  supplies  service 
to  abiiut  100  electric  and  100  water  consumers  in  its  little 
town  of  1000  population.  The  income  from  the  electrical 
customers,  who  are  largely  on  a  flat-rate  basis,  is  about 
$400  per  month.  The  cost  of  the  combination  plant  was 
$25,000,  of  which  $7,000  was  due  to  the  producer  and 
engine.  Mr.  W.  H.  Jones  is  engineer  of  the  Blooming 
Grove  Ice  &  Electric  Company  and  Mr.  J.  A.  \\'allace  is 
general  manager. 


AN  ELECTRICAL  METHOD  OF  PRODUCING  AND 
EVIDENCING  RIPPLES. 


The  Physical  Review  for  March  publishes  an  interesting 
short  article  by  Mr.  A.  H.  Pfund  on  a  new  method  of  pro- 
ducing ripples,  which  is  so  simple  that  it  deserves  to  be 
widely  recognized.  It  is  not  a  very  difficult  thing  to  pro- 
duce ripples  on  the  surface  of  a  basin  of  water.  We  all 
know  that  ripples  can  be  set  up  on  such  a  surface  in  various 
ways,  such  as  by  rhythmic  impacts,  vibrations  or  mechanical 
disturbances.  But  when  the  ripples  have  been  set  up  they 
move  so  fast  that  it  is  hard  to  observe  them  closely.  Con- 
sequently, the  experimental  difiiculty  is  not  to  produce  rip- 
ples, but  to  produce  ripples  that  can  be  readily  submitted 
to  careful  observation.  In  the  case  considered  the  basin  of 
water  is  a  flat  dish  of  hard  rubber.  At  the  center  of  the 
water  surface  a  thin  copper  wire  dips  down  so  as  just  to 
touch  the  surface.  A  good  contact  with  the  water  is  made 
by  a  deeply  dipping  wire  near  the  edge  of  the  dish.  The 
two  wires  are  taken  to  the  high-tension  side  of  a  2000-volt 
to  no-volt  transformer,  through  a  small  helium  vacuum 
tube.  The  low-tension  side  of  the  transformer  is  excited 
from  no-volt,  60-cycle  mains  through  a  32-cp  carbon  fiW 
ment  lamp.  The  result  of  this  arrangement  is  that  the 
central  wire  is  electrified  to  about  2800  volts,  -f  or  — ,  120 
times  per  second,  and  the  electrostatic  force  thereby  exerted 
on  the  water  sets  up  a  ripple  stream  emanating  radially 
from  the  wire.  These  ripples  run  out  with  the  usual  high 
velocity  and  would  be  hard  to  observe  closely  but  that  they 
are  illuminated  by  the  light  of  the  helium  lamp  in  the 
secondary  circuit.  This  light  is  flickering  with  twice  the 
frequency  of  the  alternating-current  supply,  so  that  the 
ripples  appear  stationary  to  the  eye.  With  the  aid  of  a 
condensing  lens  the  helium-tube  light  can  be  made  strong 
enough  to  make  photographic  pictures  of  these  seemingly 
stationary  ripples.  The  flickering  of  light  emitted  from 
alternating-current  arc  lamps  is  sometimes  a  source  of  an- 
noyance to  engineers,  so  that  it  is  comforting  to  find  occa- 
sional instances  in  which  fhe  flickering  can  be  utilized. 
The  above  instance  is,  of  course,  not  the  only  case  of  such 
utilization.  Speed  and  frequency  measurements  can  also 
be  readilv  obtained  from  the  flickering,  as  is  well  known. 


F.  [.  i:(    T  K  HAL     WORLD 


Vol.  58,  \u 


LETTERS   ON   PRACTICAL 

SUBJECTS 


INSTALLING  MOTORS  UNDER   SEVERE  DUST  CONDITIONS. 

In   installing   a   number   of   motors   in   a    stone-grinding 

mill  where  fertilizer  material  is  manufactured  the  writer 

was  required  to  take  unusual  precautions  in  protecting  the 

motors  against  the   thick  dust   continually   present.     Even 


Motor  Protected  from   Dust. 

using  induction  motors  it  was  found  to  be  out  of  the 
question  to  install  the  machines  in  the  same  rooms  as 
the  mills  on  account  of  the  dust  affecting  the  bearings 
and  lubricating  systems.  The  motors  were  therefore  lo- 
cated in  "doghouses''  erected  on  the  roofs  of  the  buildings 
and  from  their  pulleys  belts  were  brought  down  to  the 
machines  to  be  driven.  Each  motor  proper  was  entirely 
inclosed  in  its  doghouse,  a  partition  extending  down  be- 
tween its  frame  and  the  overhanging  pulley.  The  space 
between  the  partition  and  shaft  was  then  closed  by  heavy 
felt  wipers  bearing  on  the  shaft  and  rendering  it  impos- 
sible for  any  dust  to  enter  the  motor  compartment.  A 
year's  experience  with  this  inclosed  construction  has 
proved  its  practicability,  and  now  in  the  same  plant  other 
machines  are  being  similarly  equipped. 

Memphis,  Tciin.  Xorris  H.  Cicero. 


REINFORCING  IN  CONCRETE. 


One  should  bear  in  mind  when  using  or  planning  to  use 
concrete  for  generator  or  engine  foundations  or  to  carry 
shafting  or  any  other  load  that  there  is  no  use  of  reinforc- 
ing where  the  concrete  is  to  carry  a  dead  vertical  load  with 
only  downward  strain.  Therefore,  there  is  no  need  of 
reinforcing  a  generator  foundation  which  has  only  to  lie 
on  the  ground  and  carry  the  weight  of  the  machine.  Rein- 
forcing must  be  applied  to  concrete  only  when  that  mate- 
rial is  to  be  subjected  to  a  pull,  a  bend  or  a  shear.  When 
the  concrete  foundation  is  built  very  tall  it  becomes  a  col- 
umn and  there  is  a  strong  tendency  for  the  material  to  get 
away  from  the  work  by  buckling  sidewise.  Here  reinforc- 
ing will  be  necessary  for  the  reason  that  as  one  side  of  the 
tall  foundation  bends  outward  it  is  subjected  to  tensile 
stress,  therefore  the  need  of  some  steel  to  carry  that  stress. 
Concrete  can  carry  a  certain  amount  of  strain  when  applied 
as  a  pull,  a  bend  or  a  shear,  but  the  engineer  does  not  take 
this  strength  into  account  when  calculating  concrete  work. 
He  takes  no  notice  whatever  of  whatever  tensile  or  other 
strength  there  may  be  in  concrete  except  that  of  compres- 
sion. What  strength  there  may  be  is  permitted  to  aug- 
ment the  factor  of  safety  and  the  engineer  puts  in  the  full 
amount  of  steel  necessary  to  carry  the  calculated  load — 
and  then  he  puts  in  from  five  to  ten  times  as  much  more 
as  a  factor  of  safety.  Foundations,  as  a  general  rule,  re- 
quire no  reinforcing  except  when  it  is  necessary  to  bridge 
over  soft  spots  in  the  earth  or  where  it  is  found  cheaper 
to  secure  adequate  footings  by  light  reinforced  concrete 
instead  of  heavy  masses  stepped  back  to  the  load  line. 
Tall  foundations  or  posts  and  all  column  work  require  bars 


or  hoops  encircling  them  horizontally,  as  well  as  leng 
wise  with  the  stress,  for  the  reason  that  the  stress  tends 
split  the  posts  and  the  vertical  reinforcing  will  not  si 
them  unless  they  are  laterally  reinforced.  But,  in  a 
instance,  the  reinforcing  must  carry  all  the  stresses  no; 
above  except  that  of  compression. 
Scran  ton,  Pa.  John   Scott 


AUTOMATIC  REGULATING  OIL  BURNER  FOR  BOILERS. 

The  sketch  herewith  shows  an  improved  oil  bun 
which  Mr.  J.  B.  Baltimore,  engineer  of  the  Hillsboro  (Te: 
electric-light  plant,  has  improvised  from  pipe  fittings 
his  two  150-hp  boilers.  The  feature  of  this  burner  is 
inherent  regulation,  tending  to  admit  an  increased  quant 
of  oil  to  the  flame  in  the  event  of  a  fall  in  steam  pressi 
due  to  sudden  loads.  The  construction  of  the  burner 
best  shown  in  the  sketch,  the  flame  tip  being  a  piece 
i-in.  pipe  flattened  and  notched  as  illustrated.  .-Vir  is 
mitted  to  the  line  by  a  l34-i'i-  pipe,  while  the  steam  and 
pipes  are  themselves  J4  in.  in  diameter.  The  oil  from 
fuel  pump  before  being  led  to  the  burner  is  pas; 
through  a  warming  coil  extending  across  the  flue  b 
When  thus  warmed  to  about  150  deg.  the  oil  is  found 
atomize  more  readily  in  the  burner  than  if  admitted  C( 
The  oil  pump,  which  is  arranged  with  a  by-pass,  is  set 
maintain  the  oil  pressure  at  from  10  lb.  to  20  lb.  per  squ: 
inch,  depending  on  the  load.  The  steam  is  tapped  from 
130-lb.  boiler  header,  being  throttled  down  and  admit 
to  the  burner  at  approximately  the  same  pressure  as 
oil.  which  it  serves  to  atomize.  Should  the  pressure  d) 
in  the  boiler  due  to  an  increased  load,  the  decreased  ste 
pressure  in  the  burner  will  admit  more  oil  to  the  flame,  g 
ing  a  hotter  fire.  H,  on  the  other  hand,  the  steam  pressi 
rises  owing  to  light  load  the  flow  of  oil  will  be  arrest 
decreasing  the  combustion  under  the  firebox.  The  oil  bu 
ers  described  have  been  applied  to  a  pair  of  150-hp  int 
nally  fired  marine  boilers  at  Hillsboro  which  are  commo 
worked  at  about  200  hp  each,  supplying  steam  to  a  i9o- 
Corliss-engine-driven  generator.  Variations  of  load  on 
station  of  10  kw  or  less  are  automatically  adjusted  for 
the  boiler  pressure,  as  above  explained,  requiring  no  att 
tion  from  the  engineer.     Formerly  pressures  of  from 


Oil   Burner  for  Boiler. 

lb.  to  60  lb.  were  required  on  the  old-style  burners,  and 
valves  had  to  be  regulated  closely  in  order  to  keep  an  e' 
steam-pressure  chart.  Much  of  this  labor  is  now  avoi<l 
and  the  boilers  are  giving  better  service.  The  fuel  use<l 
a  crude  Texas  petroleum  residue,  the  remainder  after  !i 
lighter  oils  have  been  removed  by  distillation.  From  I 
lb.  to  5.3  lb.  of  this  oil  are  used  per  kw-hour  produ  I 
without  crediting  the  boilers  for  live  steam  taken  b}' 
nearby  steam  laundry. 

Dallas,   Tex.  Leslie  Kunt; 
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CEMENT  DUST  AND  ELECTRICAL  CONTACTS. 

Too  much  stress  cannot  be  laid  upon  the  annoyance  and 
trouble  which  concrete  floors  may  cause  when  installed  in 
rooms  in  which  electrical  contacts  are  broken  and  appreci- 
able arcs  are  formed.  After  a  few  months"  use,  dust  set 
free  from  these  floors  rises  in  the  room  and  settles  on  the 
contacts.  Here  it  lodges,  and  in  the  ensuing  sparks  is 
vitrified  or  converted  into  a  virtual  glass  so  hard  that  an 
emery  wheel  is  required  to  free  the  contact  points  of  their 
insulating  coating.  Trouble  from  this  cause,  while  per- 
sistent and  annoying,  is  often  obscure,  and  the  concrete 
floor  is  not  charged  with  the  responsibility  for  the  diffi- 
culty. In  rooms  containing  electrical-contact  apparatus 
carrying  low  potentials  it  is  quite  important,  therefore,  that 
some  dustless  surfacing  material  be  provided  for  the  con- 
crete floors  now  popular  with  builders. 

Indianapolis,  Ind.  James  M.\rsh. 


VACUUM  CLEANER  TO  REMOVE  GRINDING  DUST. 

A  novel  but  effective  use  is  made  of  a  vacuum  cleaner 
in  the  Erie,  Pa.,  plant  of  the  Burke  Electric  Company, 
where  the  suction  line  is  brought  opposite  the  grinding 
rest  of  an  emery  wheel,  removing  from  the  air  of  the  room 
all  fine  dust  and  grit  produced  during  grinding.  The 
emery  wheel  can   thus  be  conveniently   placed    in   a   room 


Vacuum  Cleaner 


Grind  Wheel 
Vacuum  Cleaner  Arranged  to  Remove  Dust  from  Grindstone. 

with  Other  workmen  and  machining  processes  as  it  gives 
rise  to  no  dirt  annoyance.  The  cleaner  motor  is  con- 
nected across  the  same  switch  as  that  driving  the  emery 
wheel,  so  that  both  pieces  of  apparatus  are  automatically 
started  at  the  same  time.  The  convenient  location  of  the 
grinding  wheel  made  possible  by  the  suction  arrangement 
in  this  case  more  than  offsets  the  slightly  increased  cost 
of  the  additional  machine. 
Erie,  Pa.  Tohn  L.  Brown. 


COMMUTATOR  AND  SLIP-RING  TROUBLES. 
[  To  one  acquainted  with  the  troubles  incident  to  sparking 
and  flash-overs  of  commutators  this  communication  may 
appeal  with  particular  force  inasmuch  as  it  may  add  a  few 
more  ideas  to  his  probably  great  store  of  experience.  We 
have  a  7^2-kw  exciter  overhung  on  the  generator  shaft.  It 
is  provided  with  four  sets  of  brushes  of  the  reaction  type. 
The  brush  holders  were  not  machined  and  made  to  fit 
securely  in  place,  but  were  fastened  by  means  of  bolts  in 
slots  cut  in  the  end  of  a  spider.  This,  of  course,  allowed 
considerable  adjustment  of  the  individual  brush  holders. 
The  spider  frame  could  be  shifted  either  way  about  I  in.. 
so  as  to  permit  the  finding  of  the  commutating  point.  As 
it  happened  the  direction  of  rotation  of  the  exciter  in- 
stalled was  opposite  to  that  which  the  manufacturer's  dia- 
gram indicated.  The  brushes  were  left  undisturbed,  but  the 
connections  were  properly  changed.  To  those  ignorant  of 
the  fact  it  may  be  well  to  state  that  in  the  reaction  type  of 
brushes  the  commutator  surface  rotates  against  the  point 
of  the  brushes.  The  reason  that  the  brushes  were  not  also 
changed  was  that  it  seemed  proper  at  the  time  in  accord- 
ance with  ordinary  practice.  How  such  a  course  was  justi- 
fied will  be  seen  later.  Upon  starting  there  was  noticeable 
a  slight  vibration  of  the  commutator  due  to  some  unbal- 
anced part,  as  the  generator  was  direct-connected  to  the 
water  turbine.  The  exciter  was  with  difficulty  made  to 
generate,  although  there  was  plenty  of  residual  magnetism 
in   the   pole-pieces.     The    solution    of   that   difficulty    made 


itself  apparent  when,  in  removing  a  brush  from  its  holder, 
it  was  accidentally  allowed  to  strike  the  comnmtator.  im- 
mediately there  was  a  flash  and  the  exciter  picked  up. 
Careful  examination  of  the  spacing  of  the  brushes  dis- 
closed the  fact  that  there  was  a  considerable  variation. 
When  properly  spaced  the  exciter  commenced  to  generate 
within  a  very  short  time.  After  a  few  days'  operation  the 
commutator  began  to  grow  troublesome.  Four  dark  spaces 
appeared  on  the  surface,  each  a  quadrant  apart  from  the 
next.  Beginning  with  only  one  bar  the  spots  soon  spread  to 
five  and  six.  This  necessitated  the  use  of  sandpaper  in  or- 
der to  prevent  bad  sparking.  The  remedy  proved  to  be  only 
temporary,  for  the  same  thing  occurred  again  in  a  few  days, 
and  a  similar  operation  was  performed.  Shifting  the 
brushes  a  trifle  helped  some,  but  it  was  not  lasting.  It  was 
now  noticed  that  the  brushes  covered  three  bars  instead  of. 
as  is  usual,  only  two.  The  tips  of  the  brushes  were  accord- 
ing filed,  leaving  the  end  narrower,  thus  covering  two  bars. 
For  one  whole  month  no  trouble  whatever  happened,  the 
sparking  had  ceased  and  the  commutator  acquired  a 
smooth,  glossy  brown  appearance.  At  the  end  of  this 
period  the  sparking  recommenced,  and  so  severely  that  it 
was  realized  something  more  permanent  in  results  had  to 
be  done  and  that  quickly.  All  the  former  devices  were 
again  tried  and,  in  addition,  the  pole  clearances  were  made 
more  nearly  equal.  A  new  set  of  brushes  replaced  the  old 
ones,  for  what  with  the  sparking  and  truing  they  had 
worn  down ;  the  connections  were  gone  over,  and  the  com- 
mutator was  tested  for  grounds.  There  was  some  relief,  but 
the  cure  was  still  out  of  sight.  This  time  the  brushes  were 
allowed  to  cover  three  bars.  In  the  meantime  the  vibration 
of  the  commutator  had  been  increasing.  The  black  equi- 
distant spacings  reappeared,  so  that  sandpaper  and  crocus 
cloth  had  again  to  be  resorted  to  in  order  to  secure  spark- 
less  operation.  Finding  that  nothing  that  had  been  done 
was  doing  any  permanent  good,  it  was  decided  to  reverse 
the  brushes,  thus  making  the  rotation  of  the  commutator 
against  the  point  of  the  brushes.  This,  while  not  doing 
away  entirely  with  the  sparking,  reduced  its  intensity  and 
the  alarming  popping  and  spitting  of  fire.  We  now  had 
just  one  recourse  left,  every  other  possible  method  having 
been  tried.  We  must  true  up  the  commutator.  Therefore, 
sliding  the  frame  to  one  side,  we  rigged  up  a  wooden  table 
and  fastened  upon  it  the  cross-carriage  of  a  small  foot 
lathe  to  hold  the  cutting  tool.  Power  was  obtained  from 
the  turbine  itself.  Upon  reassembling  everything  was  gone 
over  carefully  to  see  that  every  possible  precaution  was 
taken  advantage  of.  The  machine  has  beeVi  in  operation 
some  time  now,  but  there  are  no  dark  spots,  and,  while  a 
slight  vibration  is  still  perceptible,  the  commutation  is  per- 
fectly sparkless  and  the  operation  is  very  satisfactory. 

The  slip-rings  on  the  generator  had  given  us  consider- 
able worry  and  anxiety  for  some  time  until  the  source  of 
trouble  was  discovered  and  remedied.  One  night  at  a  time 
of  our  maximum  load  the  writer  was  very  urgently  called 
to  the  power  house  to  attend  to  trouble.  Upon  arriving  I 
found  that  a  blue,  sizzling  flame  was  encircling  one  of  the 
slip-rings.  Pressing  upon  the  brushes  with  the  fingers 
stopped  the  fireworks  immediately,  but  the  spluttering 
recommenced  as  soon  as  I  removed  them.  Increasing  the 
tension  of  the  spring  accomplished  the  same  purpose.  This 
worked  well  for  a  few  hours,  when  sparking  commenced 
again  and  no  pressure  was  able  to  stop  it.  We  could  not 
close  down  the  machine  then,  so  we  had  to  continue  operat- 
ing as  best  we  could.  Upon  stopping  it  was  found  that  the 
sparking  (it  really  was  arcing)  had  eaten  into  one  side  of 
the  ring  so  much  as  to  cause  a  flat  spot  and  the  slip-ring 
had  to  be  turned  true  again.  Prior  to  this  at  some  time  or 
other  the  fiber  ring  separating  the  two  slip-rings  had 
cracked  radially,  leaving  a  space  of  about  %  in.  It  was 
thought  that  copper  dust  had  accumulated  in  this  space, 
causing  a  partial  short-circuit.  On  this  assumption  it  was 
thoroughly  cleaned  out  and  upon  starting  we  found  there 
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was  no  repetition  of  tlie  arcing.  Several  niontlis  afterward 
the  same  thing  happened  again.  The  brush  holders  were 
removed,  circuits  tested,  the  space  cleaned  out  again,  the 
brush  holders  replaced,  and  for  a  second  time  we  had  peace. 
But  the  uncertainty  was  causing  us  worry,  fearful  lest  at 
any  moment  there  would  be  a  repetition  and  probably  that 
at  a  very  inopportune  moment.  However,  it  came  again 
as  expected,  the  third  time  and  also  the  last.  It  happened 
in  the  morning  when  the  load  was  light  and  we  immediately 
proceeded  to  discover  the  root  of  the  trouble.  Holding  the 
finger  on  the  brush  there  was  felt  no  vibration  or  rubbing 
whatsoever.  Touching  the  other  (there  were  a  pair  on 
each  side)  the  same  was  true.  Trying  the  other  pair  a 
slight  vibration  made  itself  felt.  It  immediately  dawned 
upon  me  that  probably  there  was  no  contact  on  one  side. 
Upon  examination  it  w-as  disclosed  that  the  screw  holding 
the  tk.xible  copper  strap  to  the  brush  had  struck  the  bot- 
tom of  the  slot  of  the  brush  holder,  in  which  it  moved, 
thus  preventing  it  from  going  down  far  enough.  Bringing 
the  brush  holders  in  a  lower  position  gave  the  brushes  con- 
tact, when  the  sparking  ceased  immediately.  Such  was  the 
solution.  The  cessation  of  previous  troubles  can  be  ac- 
counted for  by  the  fact  that  each  time  the  brush  rigging 
had  been  loosened  and  upon  replacement  put  into  a  lower 
position. 

Joseph.  Ore.  J.  J.  Rez.M!. 


THE  PUNCH  PRESS  IH  SMALL  MOTOR  CONSTRUCTION. 

Until  recently,  outside  of  its  conventional  use  for 
punching  armature  disks,  the  punch  press  has  hardly  been 
given  the  place  it  deserves  in  small-motor  construction,  and 
the  writer  was  recently  in  a  factory  where  it  did  not  even 
receive  that  recognition,  5-hp  armature  disks  being  squared 
out,  mounted  on  a  sleeve  with  paper  between  each  disk, 
put  in  a  lathe  and  turned  off  round,  then  placed  in  a  mill- 
ing machine  and  the  slots  milled  out,  the  armature  dis- 
assembled, the  burrs  removed  and  the  armature  then  reas- 
sembled. The  engineer  complained  that  it  was  hard  to 
meet  competition.  The  insistent  demand  by  manufacturers 
of  vacuum-cleaning  devices,  office  accessories,  etc.,  for  a 
motor  of  minimum  weight  and  maximum  output  at  a  rea- 
sonable cost  has  given  the  small-motor  manufacturer  food 
for  thought  and  led  him  to  realize  that  both  cheapness  and 
lightness  are  to  be  obtained  by  giving  the  punch  press  the 
position  it  deserves  in  the  production  of  his  goods.  As  a 
result  some  of  the  motors  on  the  market  to-day  are,  with 
the  exception  of  the  windings,  practically  all  produced  on 
the  punch  press.  The  accompanying  illustrations  show 
how  some  of  the  motor  parts  may  be  cheapened  and  light- 
ened where  a  manufacturer  does  not  care  to  discard  his 
cast-iron  or  cast-sleel  field  frame.  Fig.  i  illustrates  a  line 
of  commutators  for  %-hp,  ^s-hp  and  l/l6-hp  motors  which 
can  be  .wholly  produced,  with  the  exception  of  the  assem- 


Fig.   1 — Pressed   Commutators   for   Small    IVotors. 

bling,  by  press  work.  The  center  tube  of  steel  is  rolled 
over  on  the  ends  and  the  whole  thing  drawn  up  under  about 
54 -ton  pressure.  As  with  commutators  as  small  as  these 
it  is  not  thought  good  practice  to  attempt  repairs,  but  rather 
substitute  a  new  one,  the  question  of  taking  the  commu- 


tators apart  easily  need  not  be  considered.     In  this  line  of  i 
comnuitators   the   micanite   end    rings   were   m.ade    up   by 
press  work.     The  rings  were  first  punched  out  in  washer 
form.     The  washers  were  then  warmed  so  that  they  be- 
came flexible,  and  w-hen  pressed  under  a  forming  die  read- 


Fig.  2 — Brush  Holders. 

ily  took  shape  and  the  chill  of  the  die  set  them.  Fig.  2 
illustrates  brush  holders  that  are  extremely  simple  to  pro- 
duce with  dies,  and  replace  cast  brusii  holders  that  weigh 
much  more,  require  several  times  the  number  of  operations 
to  turn  out  and  are  much  harder  to  finish  in  a  presentable 
manner.  These  struck-up  holders  are  very  rigid  and  when 
given  a  bright  dip  have  a  very  attractive  appearance,  as 
the  forming  operations  leave  them  quite  smooth.  The 
brush  holder  shown  in  the  lower  left-hand  corner  is  suit- 
able for  fan  motors,  giving  them  a  square  brush  with  con- 
sequent advantages  in  contact  area  and  commutation  over 
the  round  brush,  and  is  also  suitable  for  small  power  motors 
up  to  }i  hp.  The  other  is  a  suitable  type  for  motors 
of  ]4  hp  and  larger,  and  the  details  shown  by  the  front; 
and  rear  view  render  further  description  unnecessary. 
Fig.  3  illustrates  the  use  of  a  punch-press  product  as  an 
end  bracket.  End  brackets  of  this  description  materially 
lighten  the  motor  and  also,  due  to  the  superior  ventilation 
obtained,  secure  much  cooler  operation  at  the  same  load, 
or  admit  of  rating  the  motor  slightly  higher.  The  small 
cast-iron  support  for  the  bearing  sleeve  adds  rigidity  to 
the  structure  and  is  easily  applied  as  rivet  spinning  ma-' 
chines  can  be  secured  that  head  a  small  rivet  every  second. 
The  brush  holder,  of  a  type  shown  in  Fig.  2,  may  be 
fastened  through  the  small  round  holes  shown  on  each 
side  of  ventilating  openings  and  brush  wear  observed 
through  the  opening.  Inclosed  motors  mav  be  produced 
by  punching  brackets   for  brush  holders  only.     The   fore- 


Fig.  3— End  Bracket. 

going  descriptions  are  only  a  few  among  the  many  ways 
in  which  the  punch  press  may  be  utilized  for  the  work, 
and  a  study  of  the  problem  is  sure  to  be  both  interesting 
and  profitable. 

J  Van-en,  R.  I.  G.  R.  Allen. 


ELECTRICAL     W ( i  R  L  D 


* 


OPEN  El  LT  A  TRANSFORMER    CONNECTION  FOR    STATION  LAMPS  AND 
MOTORS. 

When  we  got  ready  to  put  in  our  station  transformers  to 
supply  the  liouse  lamps  and  several  auxiliary  motors  in  the 
plant.  1  found  that  only  two  transformer  units  were  avail- 
able, and  to  make  the  best  of  this  situation  for  supplying 
three-phase  energy  these  transformers  had  to  be  connected 
uji  in  open  delta.  The  motors  in  use  were  of  both  the 
three-phase  and  single-phase  types,  several  of  them  being 
run  for  longer  or  shorter  periods  for  the  operation  of  brine 
pumps,  impellers,  air  lifts,  etc.  The  operation  of  these 
uuitors  considerably  atYected  the  regulation  of  the  lamps, 
m  the  way  that  the  latter  were  first  connected  up  across 
the  open  delta  as  a  220-volt,  three-wire  system.  We  then 
resurted  to  the  arrangement  shown  in  the  sketch,  applying 
the  no-volt  lighting  pair  to  the  middle  points  of  the  trans- 


Diagram  of  Connections. 

former  secondaries,  thus  making  a  half-pressure,  or  no- 
volt,  open  delta.  Any  disturbance  in  either  of  the  220-volt 
coils  is  thus  only  partially  felt  in  the  lighting  line  and  the 
Starting  and  running  of  the  motors  show  little  effect  on 
the  lamps. 

Birmingham.  Ala.  William    H.vmptox. 


M2TH0D  OF  DETERMINING  POLARITY. 

In  connection  with  the  subject  of  coil  polarity.  I  wish  to 
call  attention  to  a  method  of  determining  the  relation 
between  the  direction  of  current  and  flux  which  I  have 
never  seen  in  print,  and  which  is  the  simplest  and  most 
easily  remembered  that  I   know. 

Face  the  end  of  an  electromagnet  or  solenoid  and  write 
on  it  the  letters  '"N"  and  "S,"  putting  arrowheads  on  the 
letters,  as  shown  in  Fig.  i.  If  the  current  flows  around  the 
coil  in  the  direction  indicated  by  the  arrows  on  "X"  the 
pole  is  north  and  if  in  the  direction  of  the  arrows  on  "S" 
the  pole  is  south. 

The  same  device  may  be  extended  to  determine  the  direc- 
tion of  the  flux  around  a  wire  by  remembering  that  in  a 
magnet  the  flux  direction  is  from  the  south  to  the  north 
pole  in  the  metal,  and  assuming  the  same  letters  to  desig- 


ductors  being  "condensed"  on  one  side  of  the  conductor 
and  "rarefied"  on  the  other,  and  that  in  a  motor  the  con- 
ductor rotates  away  from  the  "condensation"  and  in  a  gen- 
erator is  rotated  toward  the  "condensation."  Referring  to 
Fig.  3,  the  application  of  the  above  will  be  seen.  A  con- 
ductor in  which  the  current  is  flowing  into  the  paper  is 
shown  in  front  of  a  north  pole.  The  visible  end  of  the 
conductor  will  be  "S,"  and  the  arrows  indicate   that   the 


Pigs.   6.  7  and  8 — Application  of   Method  for  Determining  Polarity. 

flux  will  be  in  a  clockwise  direction  around  the  conductor, 
condensing  the  field  to  the  right  of  the  conductor.  If  the 
machine  is  a  motor,  therefore,  the  conductor  will  move  to 
the  left,  and  if  a  generator  the  conductor  will  be  moving 
to  the  right.  • 

Consider  the  case  of  a  homopolar  generator,  shown  in 
Figs.  4  and  5.  When  current  flows  around  the  central  core 
in  the  direction  shown  the  arrows  on  "\"  in  Fig.  3  follow 
the  direction  of  the  current,  and  the  central  pole  is  north, 
hence  the  flux  in  the  air-gap  is  outward,  from  the  central 
pole  to  the  annular  pole.  Suppose  that  the  rotor  is  turned 
in  a  clockwise  direction,  then  the  current  in  any  element 
A  of  the  rotor  must  "condense"  the  flux  ahead  of  it,  and 
this  can  be  the  case  only  if  the  flux  around  the  element  is 
counter-clockwise.  This  corresponds  to  the  arrows  on 
"X,"  and  the  current  is.  therefore,  out  of  the  paper  in  Fig. 
5  and  to  the  right  in  the  rotor  element  in  Fig.  4. 

The  case  of  a  disk  rotating  between  the  poles  of  a  mag- 
net is  similar  to  the  above.  Figs.  6  and  7  arc  a  plan  and 
elevation  of  such  an  arrangement,  and  Fig.  8  is  a  section 
on  the  line  A-B,  Fig.  7,  looking  in  the  direction  of  the 
arrow.  Suppose  that  the  magnet  pole  above  the  disk  is 
north  and  that  the  disk  is  being  turned  clockwise,  i.e.,  the 
segment  visible  in  Fig.  8  is  moving  to  the  right.  The 
direction  of  the  flux  across  the  air-gap  then  is  downward 


Figs.   1.  2.  3.  4  and  5— Method  of  Determining  Polarity. 


nate  the  same  direction  of  current  in  the  wire.  Thus  in 
Fig.  2  suppose  that  the  current  is  flowing  out  of  the  paper, 
as  indicated  by  the  point  of  the  arrow.  This  may  then 
be  called  the  north  pole  of  the  wire  and  the  flux  will  travel 
around  the  wire  counter-clockwise,  as  indicated  by  the 
arrows  on  "X." 

To  determine  the  direction  of  rotation  of  a  motor  or 
generator  it  is  necessary  to  remember  that  the  field  from 
the  poles  is  distorted  by  the  field  from  the  armature  con- 


and  the  current  in  any  radial  element  of  the  disk  between 
the  magnet  poles  nmst  produce  a  "condensation"  to  the 
right  of  the  element.  The  flux  around  the  clement  must, 
therefore,  be  in  a  clockwise  direction  (Fig.  8),  and  the 
visible  end  of  the  clement,  i.  e..  the  end  toward  the  shaft, 
must  be  "S."  The  eddy  currents  in  the  disk,  therefore, 
flow  from  the  center  toward  the  edge  of  the  disk  under  the 
magnet  and  return  outside  the  magnet,  as  indicated. 
AsheviUe.  S.  C.  J.  B.  GinDs. 
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QUESIIONS  AND  ANSWERS 


What  is  the  permissible  drop  between  generatin;;  and  substations  in  large 
cities?  S.  II. 

Presuming  that  you  refer  to  alternating-current  gen- 
erating stations  feeding  substations  containing  converting 
apparatus,  the  niaxinnnn  drop  is  approximately  12  per  cent. 
Less  than  this  should  be  provided  so  that  sudden  overloads 
would  not  cause  the  synchronous  converters  to  flash  over  by 
increasing  the  drop  to  over  the  amount  specified. 


How  are  breaks  in  scries  arc  circuits  usually  located  ?  T.  P. 

.^  method  of  locating  a  break  in  a  direct-current  series- 
arc  circuit  is  to  ground  one  terminal  of  the  arc  generator 
and  connect  the  other  to  one  side  of  the  external  circuit. 
A  lineman  then  "flashes"  from  various  points  in  the  cir- 
cuit to  ground  until  the  break  is  located.  Caution  must  be 
used  in  applying  this  test,  as  the  lineman  is  subjected  to 
danger  of  shock  from  high-voltage  current. 


Ho  the  Underwriters  require  screws  to  he  used  for  fastening  all  cleats 
and  knobs  which  are  arranged  to  grip  the  wire'  W.  I. 

According  to  the  latest  ruling  of  the  Underwriters  knobs 
or  cleats  which  are  arranged  to  grip  the  wire  may  be 
fastened  by  either  screws  or  nails.  If  nails  are  used  they 
must  be  long  enough  to  penetrate  the  woodwork  not  less 
than  one-half  the  length  of  the  knob  and  fully  the  thickness 
of  the  cleat ;  washers  must  be  employed  to  prevent  under 
reasonable  usage  any  injury  to  the  knob  or  cleat. 

Is  there  a  limit  of  size  itt  induction  motor-generator  sets?  That  is,  is 
it  common  practice  to  use  a  different  type  of  motor  when  the  set  is  of  a 
certain  size?  S.   C.   M. 

The  motor  of  a  motor-generator  set  rated  at  100  kw  or 
over  is  invariably  a  synchronous  motor,  an  induction  motor 
being  rarely  used  in  motor-generator  sets  of  this  size.  It 
has  become  almost  standard  practice  to  use  synchronous 
motor-generator  sets  in  all  sizes  except  where  the  output  is 
too  small  for  a  standard  synchronous  motor.  Large  induc- 
tion motor-generator  sets  are  to  be   found,  however. 


In  transmission  systems  is  the  use  of  high-tension  star-connected  trans- 
formers preferable  to  delta-connected  transformers?  C.  P. 

Either  system  if  properly  installed  and  carefully  oper- 
ated will  give  satisfaction.  The  choice  between  the  two  is 
governed  largely  by  service  requirements.  The  desire  to 
obtain  immunity  from  shutdown  due  to  the  failure  of  one 
transformer  has  led  to  the  extensive  use  of  the  delta-con- 
nected transformers,  especially  on  the  low-potential  delivery 
side,  where  this  connection  is  almost  standard.  Excellent 
examples  of  both  systems  inay  be  had.  but  the  high-tension 
delta  connection  is  much  more  comiiikhi  than  the  star. 


In  large  generating  systems  is  it  usual  to  install  automatic  circuit-break- 
ers on  the  generators,  or  are  the  attendants  relied  on  to  use  discretion 
in  disconnecting  the  machines?  T.  D.  D. 

In  many  stations,  especially  those  feeding  railway  sys- 
tems, it  has  not  been  found  desirable  to  employ  automatic 
circuit-breakers  in  connection  with  the  main  generators,  the 
attendants  disconnecting  the  machines  by  hand  operation  of 
oil  switches  or  other  switches  whenever  conditions  so  war- 
rant. Oftentimes  an  overload  relay  operating  signal  lamp 
is  installed  to  guide  the  switchboard  attendant.  This  relay 
is  without  time  limit.  On  important  systems  every  effort 
is  made  to  keep  the  circuits  alive  and  short-circuits  are 
permitted  to  burn  themselves  free.  Thus  only  a  small  por- 
tion of  the  system  is  affected  by  mishaps  of  this  kind.  The 
operating  man's  first  rule  is  to  keep  the  lines  alive  at  any 
cost. 


tion  in  determining  the  size  of  the  switchboard  instruments. 
On  railway  boards  it  is  generally  considered  advisable  in 
allow  considerable  overload  capacity  and  little  attention  is 
paid  to  light-load  periods.  On  lighting  boards  the  overload 
is  not  considered  to  be  as  important  as  on  railway  circuits 
and  more  attention  is  given  to  light  loads.  Usually  it  is 
best  to  select  instruments  of  such  size  that  under  normal 
working  conditions  the  needle  of  the  instrument  will  rest 
between  half  scale  and  two-thirds  scale.  This  allows  for 
overloads  and  growth  and  permits  sufficient  accuracy  dur- 
ing light-load  periods.  Watt-hour  meters  should  be  fully 
loaded  under  normal  working  conditions,  as  they  possess 
an  inherent  overload  capacity  not  possessed  by  indicating 
instruments. 

..\  solenoid  is  wound  with  3400  turns  of  No.  17  magnet  wue.  I  In- 
voltage  is  250.  What  will  be  the  increase  in  strength  of  pull  if  Mm 
more   turns  are   added  to   the  solenoid?  K.    W.    C. 

W'e  assume  that  the  solenoid  mentioned  is  to  be  operated 
upon  direct  current  at  a  constant  emf  of  250  volts.  If  a 
solenoid  now  wound  with  3400  turns  is  provided  with  31  .1 
additional  turns  the  increased  pull  might  be  only  slight !\ 
less  than  9  per  cent  if  the  same  current  strength  were 
maintained  in  the  coil  as  formerly.  However,  it  is  ver\ 
probable  that  even  the  same  current  strength  would  imt 
produce  a  proportionately  increased  magnetism  on  account 
of  the  saturation  of  the  iron.  Quite  independent  of  the 
fact  just  discussed,  an  increase  in  the  number  of  turns, 
leaving  the  wire  the  same  size  and  each  turn  of  the  same 
length,  would  have  no  effect  whatsoever  upon  the  strength 
of  the  solenoid.  This  statement  is  based  on  the  fact  that 
simultaneously  with  the  increase  in  the  number  of  turns 
there  is  an  exactly  equal  proportional  increase  in  the 
resistance  of  the  solenoid  winding  accompanied  by  a  pm- 
portional  decrease  in  the  amount  of  current,  so  that  tlie 
number  of  ampere-turns  remains  exactly  the  same  as 
formerlv. 


What  rule  is  used  to  determine  the  size  of  the  instrument  to  be  used  on 
switchboards?  X.    X.    R. 

The  relations  between  the  smallest  load  which  it  is  de- 
sired to  read  and  the  peak  are  usually  taken  into  considera- 


.-\  generator  having  a  solid  steel  armature  core  has  been  rewound  but 
refuses  to  generate.  The  machine  is  about  seven  or  eight  years  old  and 
of  Norwegian  manufacture.  The  yoke  and  field  structure  are  of  cast 
iron,  and  although  the  steel  core  is  not  exactly  modern  practice, 
if  the   machine  generated   once   why   does   it   not   do   so   again? 

T.    G.    McG. 

In  view  of  the  fact  that  your  generator  refuses  now  to 
excite  itself  when  formerly  it  generated  properly,  it  is  evi- 
dent that  conditions  are  not  now  identical  with  what  they 
were  previously.  Not  being  able  to  examine  the  machine, 
we  can  only  guess  at  what  may  be  the  trouble.  Assuming 
that  you  employed  the  same  number  of  turns  in  rewinding  . 
the  generator  as  were  used  with  the  generator  previously 
it  is  possible  that  the  connections  have  been  carried  out, 
say,  left-handed  instead  of  right-handed.  If  such  is  the 
case  it  will  be  necessary  to  reverse  the  field  terminals  of 
the  generator  before  the  machine  will  excite  itself.  Again, 
it  is  possible  that  the  points  of  connection  to  the  commutator 
are  not  located  exactly  as  they  were  previously,  so  that  in 
order  to  have  the  machine  generate  it  would  be  necessary 
to  shift  the  brushes  into  a  new  position  as  compared  with 
the  position  used  formerly.  We  would  suggest  that  the 
best  plan  of  determining  just  what  is  the  trouble  with  your 
generator  is  to  excite  the  field  coils  from  a  separate  source 
of  the  proper  voltage,  drive  the  armature  at  a  requisite 
speed  and  measure  the  voltage  across  the  commutator.  If 
the  machine  has  been  properly  connected  and  the  brushes 
are  in  the  correct  position,  the  voltage  should  be  somewhat 
in  excess  of  the  voltage  used  to  excite  the  field  coils.  The 
field  coils  should  then  be  connected  to  the  brushes  so  that 
the  positive  terminal  will  be  connected  to  the  posit  i xf 
brush  and  the  negative  terminal  to  the  negative  brush.  I  1 
when  the  machine  is  separately  excited  the  voltage  gen- 
erated at  the  commutator  is  less  than  the  voltage  used  in 
exciting  the  machine  it  will  be  impossible  to  render  tlu- 
machine  self-exciting  without  proportionately  increasing 
the  speed  of  rotation. 


H  r.KiT  R  n^  \  I,    Wo  R  1,  r>. 
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Central   Station 

Management,  Policies  and  Commercial  Methods 


IRONING  ON  THE  PORCH. 


•  Housewives  who  do  their  own  work  are  interested  in 
he  hot-weather  possibiHties  of  the  electric  flatiron  in 
'nabling  them  tn  do  their  ironing  on  the  back  porch  or 
any  other  part  of  tlie  house  which  is  cool  and' pleasant 
ind   supplied  witli   :i   noar-hy   olectric   outlet.      This   fact   is 


\ 


Electric  Iron  You  Can 
Always  Work  Where  It  Is  Coolest 


If  yoa  wish  to  do  your  Ironing  this 
the  greatest  possible  comfort,  you  ahoald  uae 
an  Electric  Iron.  You  can  leave  the  kitchen 
with  Its  heat-charged  atmosphere  and  find  cool 
delight  on  the  porch— where  every  vitalizing 
breeze  will  put  new  \-igor  into  your  work.  An 
Electric  Iron  deprives  ironing  day  of  its  nnpleas- 
ant  features  —  etirainates  the  freqaent  steps, 
exhausting    weights    and    the    vitiating     heat. 

The  Use  of  an  Electric  Iron  Is  Not 
An  Expense  But  An  Economy 

An   Electric   Iron    Is   a   household   economy.      It   does 


'   txfoce.   becaosi 
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Electric  Shop 

C^mpr  Michigan  ind  Jackion  BoulevanJs 


dvertisement   Published  by  the  Con 


vealth   Edison   Compa 


||  out  in  an  attractive  newspaper  advertisement  pulv 
1  by  the  Commonwealth  Edison  Company  of  Chicago. 
ii  is  reproduced  herewith.  The  electric  flatiron  has 
■d    one   of    the   greatest   attractions   of    electric-serv- 

•mpanies,  not  only  in  increasing  the  day  load,  but  in 
nitrating  to  the  women  of  the  country  the  real  advan- 
■  t  electrical  conveniences. 


PROMPT  PAYMENT  OF  BILLS. 


In  explaining  its  discount  plan  for  prompt  payment  for 
ills  for  electric  service,  the  Red  River  Power  Company,  of 
rand  Forks,  N.  D.,  prints  a  display  advertisement  in  the 
'cal  papers  in  which  it  argues  as  follows:  "Most  of  the 
lany  items  entering  into  the  cost  of  electric  and  gas  opera- 
on  are  on  a  monthly  payment  basis.  By  meeting  our  ob- 
gations  promptly  each  month  we  often  save  money,  besides 
rengthening  our  credit.  Economy  of  this  kind  results  in 
pnefit  to  our  customers  by  improved  service  and  reduced 
ites  from  time  to  time  as  conditions  warrant.  We  cannot 
dIIow  this  method  unless  accounts  due  for  service  are 
aid  promptly  on  or  before   the   tenth  day   of   the   month. 


Therefore,  we  provide  our  discount  plan,  which  enables  a 
saving  of  lo  per  cent  to  customers.  Do  not  be  a  de- 
linquent." The  Red  River  company  is  one  of  the  Byllesby 
organizations,  and  this  advertisement  is  one  of  a  series 
which  have  attracted  considerable  attention. 


DISTRICT  HEATING    FOR    THE    SMALL    CENTRAL 
STATION. 

The  cost  of  steam  heat  to  the  central-station  customer 
will  be  less  than  that  of  any  equally  adequate  and  con- 
stand  method  of  heating  his  premises.  This  fact  has  been 
repeatedly  demonstrated  from  the  experience  of  district- 
heating  plants  installed  in  both  large  and  small  cities. 
The  further  advantages  to  the  customer  are  the  avoidance 
of  handling  coal,  ashes,  boilers,  furnaces,  etc.;  the  increase 
in  real-estate  values,  safety,  cleanliness,  health  fulness  and 
useful  life  of  heating  apparatus:  and  the  abatement  or 
reduction  of  the  fire  risk,  insurance  premiums,  smoke 
nuisance,  etc.  The  supply  of  heat  is  at  all  times  ample, 
and  the  service  is  much  more  satisfactory  than  from  any 
isolated  plant. 

To  the  central  station  the  importance  of  district  steam 
heating  as  an  entering  wedge  in  attacking  isolated  plants 
was  also  pointed  out  by  Mr.  Hal  C.  Kimbrough,  Chicago 
manager  for  the  .American  District  Steam  Company,  in  a 
paper  read  before  the  Missouri  Electrical  Association 
recently.  Readiness  to  furnish  such  steam-heating  ser- 
vice will  render  accessible  the  positions  of  many  issolatcd 
plants,  for  such  prospective  customers  demand  that  not 
only  their  electric  burdens,  but  their  heating — coal,  ashes, 
smoke  dirt,  smoke  and  fire  hazard — be  lifted  from  their 
shoulders.  Xot  only  is  steam  heating  thus  advisable  from 
an  electrical-service  standpoint,  but  a  heating  business  is 
highly  profitable,  as  results  cited  by  Mr.  Kimbrough  in  his 
paper  showed. 

In  a  city  of  lo.ooo  population,  for  example,  the  annual 
steam  receipts  were  $35,053,  while  the  electric  revenue  was 

S43.359- 

The  results  of  another  company  for  three  successive 
years,  operating  a  combination  electric  and  steam-heating 
plant,  were  as  follows : 


Fuel  burned  during  heating  season  1 906-7 '      

Electricity  generated,  same  period 

Steam  receipts '  $51,785.23 

Total  cost  of  fuel,  water,  labor,  supplies,' 

etc '     •48.174..48 

Fuel  burned  during  heating  season  1907-8       

Electricity  generated,  same  period 

Steam  receipts 59.355.15 

Total  cost  of  fuel,  water,  labor,  supplies. 

etc 4.i.891.40 

Fuel  burned  during  heating  season  1908-9;  

Electricity  generated,  same  period 

Steam  receipts 65,972.52 

Total  cost  of  fuel,  water,  labor,  supplies, 

etc I  44.178.90 


In  answering  a  question  by  Prof.  H.  B.  Shaw  as  to  the 
pipe  investment  required,  Mr.  Kimbrough  declared  that  this 
depends,  of  course,  on  the  location  of  the  plant  with  re- 
spect to  its  heating  load.  In  Easton,  Pa.,  he  said,  a  i6-in. 
main  is  carried  a  distance  of  2675  ft.  at  a  first  cost  of 
$32,000  before  the  first  customer  is  reached,  but  the  profit- 
able district  which  is  served  by  a  further  investment  of 
$10,000  in  piping  at  the  end  of  the  feeder  line  justifies  the 
entire   outlav. 
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Discussing  the  distribution  of  district  Iieating  plants 
among  small  central  stations.  Mr.  Kiml)rougli  declared  that 
there  arc  twenty-one  such  stations  in  Illinois  towns  of  less 
than  7500,  and  two  in  towns  of  less  than  1000.  By  far  the 
greatest  number  of  plants  are  in  cities  under  30,000  inhab- 
itants. 

Professor  Shaw  suggested  the  advantages  of  smaller 
feeder  pipe  that  might  be  used  with  high-pressure  steam 
distribution,  especially  when  large  pressure  drops  are  per- 
mitted, to  convey  the  steam  at  high  velocity  to  the  low- 
pressure  distributing  mains. 


COST  OF  ARC  LIGHTING. 


In  a  paper  read  by  Mr.  W.  Edgar  Reed,  consulting  engi- 
neer, before  the  Pittsburgh  Section  of  the  .American  Insti- 
tute of  Electrical  Engineers  on  May  9  mar.y  interesting 
facts  relating  to  the  estimated  cost  of  operating  an  arc 
lamp  were  presented. 

The  speaker  dealt  with  the  subject  from  the  point  of 
view  of  the  engineer  endeavoring  to  ascertain  the  actual 
cost  to  a  municipality  operating  an  arc  lamp  per  year. 
These  costs  as  generally  given  are  very  vague,  because 
they  are  not  based  on  any  scientific  investigation,  but  are 
usually  the  result  of  various  local  conditions,  such  as 
prices  in  adjacent  cities,  competitive  bids  and  similar 
causes. 

There  are  many  items  that  enter  into  the  cost  of  operat- 
ing an  arc  lamp  per  year,  and  the  question  should  be  verv 
thoroughly  studied  and  analyzed  before  the  price  is  made. 
Often  municipalities,  instead  of  paying  a  small  fee  for  the 
services  of  a  competent  engineer,  make  no  attempt  to  get 
one  at  a  fair  price,  but  simply  advertise  for  bids  and  try  to 
get  the  service  at  as  low  a  cost  as  possible.  Municipal 
plants  often  give  service  that  would  not  be  tolerated  for  a 
moment  by  private  plants.  The  contracts  generallv  specify 
the  number  of  amperes  and  the  watts,  but  almost  never  the 
illumination,  which,  of  course,  is  the  desideratum.  The 
price  is  usually  specified  in  dollars  per  year  for  the  arc 
lamps  and  cents  per  kw-hour  for  incandescent  lighting. 
When  a  contract  is  to  be  let  it  is  usual  to  make  inquiries 
as  to  surrounding  plants,  or  some  similarly  located  plant, 
and  get  the  opinions  of  many  people,  some  of  whom  are 
salesmen  of  apparatus  for  lighting.  These  are,  of  course, 
of  little  use  in  arriving  at  an  accurate  estimate.  A  careful 
investigation  should  be  made  of  costs  under  actual  condi- 
tions prevalent  in  the  city  to  be  lighted.  Prices  quoted 
from  different  cities  vary  very  greatly,  running  from  $45 
to  over  $100  per  lamp-year,  so  that  it  is  impossible  to  base 
any  reliance  on  an  average  figure. 

The  price  should  be  based  on  costs  of  installation,  fixed 
charges,  interest  and  depreciation,  operating  expenses, 
including  legal,  office,  accidents  and  extraordinary  ex- 
penses and  cost  of  producing  energ)'.  Erection  costs  vary 
from  time  to  time  and  no  data  are  available  that  are  accu- 
rate for  any  locality.  The  question  of  outage  is  an  im- 
portant one  and  should  be  carefully  considered.  Numerous 
methods  are  in  vogue,  such  as  deducting  so  much  per  lamp- 
hour  from  the  amount  paid,  but  no  standard  has  been  ar- 
rived at. 

Other  factors  affecting  the  cost  of  arc  lighting  which  are 
frequently  not  considered  by  municipalities  in  estimating 
their  costs  are  the   following: 

Tax  on  poles,  usually  $0.50  to  $1  per  pole;  fire,  accident 
and  boiler  insuring  taxes;  federal  tax  on  corporations  of 
over  $5,000  capitalization ;  free  lighting  of  public  build- 
ings; free  telephones,  and  similar  expenses. 

The  city  does  not  usually  count  on  any  profit  which  a 
private  company  is  justly  entitled  to. 

Depreciation,  a  most  important  item,  is  generally  over- 
looked entirely.  It  is  important  because  the  effect  is  not 
usually  present  until  after  ;i   lapse  of  some  years.     It  is  a 


diminution  in  value  due  to  various  causes  which  cannot 
be  overcome  by  current  maintenance  charges.  It  is  a  1 
broad  question  and  should  be  very  carefully  considered;  it  : 
may  be  determined  as  the  first  cost  less  the  salvage  divided 
by  the  useful  life  in  years.  Care  should  be  taken  that  the 
salvage  is  not  negative — that  is,  that  the  cost  of  removing 
the  apparatus  is  more  than  the  scrap  value.  In  this  case 
this  expense  must  be  added  to  first  cost. 

Mr.  Reed  showed  figures  and  made  an  interesting  analy- 
sis of  the  costs  of  arc  lighting  as  given  by  the  borough  of 
Sharpsburg.  Pa.  This  municipality  recently  submitted  fig- 
ures to  the  federal  government  indicating  remarkably  low 
costs.  Mr.  Reed  showed  that  by  considering  all  the  factors 
the  cost  was  approximately  $65  per  lamp  per  year  instead 
of  about  $40  per  year  as  reported  by  the  officials  of  the 
nu'.in'cipality. 

ELECTRICITY  AT  THE    FALL  RIVER  COTTON 
CENTENNIAL. 


The  centenary  of  the  establishment  of  the  first  cotton 
mill  in  Fall  River,  Mass.,  was  celebrated  in  the  week  of 
June  19-24  in  that  city  by  a  protracted  carnival  whose 
schedule  included  a  visit  by  President  Taft,  various  mer- 
cantile, transportation  and  trade  processions  and  an  exten- 
sive exhibit  of  textile  processes  and  products  in  the  local 
textile  school  and  State  armory.  Electricity  was  exten- 
sively pressed  into  service  in  connection  with  the  decora- 
tion of  the  principal  streets,  both  the  Old  Colony  Street 
Railway  Company  and  the  Fall  River  Electric  Light  Com- 
pany taking  a  leading  part  in  the  work.  About  13.000  extra 
incandescent  lamps  were  installed,  including  decorative 
lamps  in  the  armory,  where  the  Fall  River  Electric  Light 
Company  maintained  one  of  the  largest  and  most  con- 
spicuous exhibits  in  the  building,  and  all  the  displays  of 
moving  machinery  were  driven  by  electric  motors. 

Electric  signs  welcoming  visitors  to  the  city  on  behalf 
of  the  centennial  were  erected  at  important  points,  and  an 
elaborate  use  of  bunting  and  flags  was  supplemented  in 
many  cases  by  festoons  of  colored  incandescent  lamps  car- 
ried across  the  streets  or  parallel  to  the  sidewalks  in  front 
of  private  residences,  clubs  and  mercantile  structures. 
.About  6000  plain  and  colored  incandescents  were  installed 
for  decorative  service  by  the  Old  Colony  Street  Railway 
Company,  including  circles  of  multi-colored  lamps  at  vari- 
ous points  on  the  overhead  system  and  an  extensive  use  oi 
the  national  colors  at  trolley  poles.  In  the  City  Hall  dis- 
trict a  triumphal  arch  was  erected,  with  an  electrically 
illuminated  centennial  sign  in  the  center,  and  from  the  arcli 
on  each  side  of  the  principal  street  fourteen  columns  wert 
attached  to  it  by  looping  ropes  of  laurel,  each  column  be 
ing  encircled  by  incandescent  lamps  and  surmounted  b) 
American  flags  set  in  urns.  Six  hundred  incandescent: 
were  used  on  the  arch  proper  and  140  lamps  on  the  columns 
the  bases  of  the  latter  being  painted  in  N'enetian-marbh 
style. 

The  Fall  River  Electric  Light  Company's  exhibit  at  th< 
armory  included  the  general  lighting  of  the  main  displa) 
hall  by  about  100  tungsten  lamps  of  100  watts  rating,  ant 
an  extensive  display  of  useful  and  ornamental  electrics 
equipment  in  five  booths  roofed  over  by  an  attractivel; 
decorated  pergola.  The  main  hall  lamps  were  hung  fron 
galvanized-iron  wire  carriers  run  across  the  hall  in  longi 
tudinal  and  transverse  directions,  the  intersection  point 
being  attached  to  provide  additional  stiffening.  The  con 
ducting  leads  for  these  lamp  circuits  thus  were  run  with 
out  other  strain  than  their  own  weight,  between  lamps,  am 
the  elevation  of  the  lamps  about  10  ft.  above  the  floo 
resulted  in  a  highly  effective  and  satisfactory  illumina 
tion,  with  a  noticeable  absence  of  dark  corners  in  ani 
around  the  exhibits.  Electricity  was  selected  for  the  cen 
tral  display  of  the  armory  by  the  superintendent  of  e.x 
hibits  on   account  of   its   great   flexibility   and   safety,   wit 
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[he  inaxiinuni  artistic  possibilities,   as   compared  with  gas. 
The  central  booth  of  the  lighting  company  contained  an 
electric   fountain,  electrically  lighted  artificial   flowers  and 
iruits   and   tasteful   decorations   in   greenery    and   colored 
lamps  of  miniature  size   throughout    the    roof    structure. 
Picture  post  cards  of  the  company's  waterside  turbine  sta- 
tion were  given  away  to  visitors,  and  in  a  second  booth  a 
complete  line  of  electric   heating  devices  was  shown.     A 
■  ''■••I   '•.>.)th  was  devoted  to  the  display  of  small   motors, 
inected  machine  tools,  sewing-machine  and  vibra- 
■  ments,   grinders,   glue   pots   and    fans.      A    fourth 
:U  contained  a  display  of  domestic  power  applications, 
' tiding  also  a  model    sawmill    and    miniature    machine 
p,   each    driven    by    an   8-in.    fan    motor,    washers,    ice- 
am   freezers,   electric  flatirons,   multiple-tool   outfits   and 
icter  connected  to  a  2-hp  induction  motor  equipped  with 
riction  brake.     The  speed  of  the  meter  corresponded  to 
amount  of  power  absorbed  by  the  motor.     A  vacuum- 
iner  exhibit  occupied  the  fifth  booth,  the  apparatus  be- 
,  provided  by  the  McCrum-Howell  Company,  New  York. 
'    the    equipment    was    wired    for   demonstration    on    the 
niises,    I  lo-volt   and   220-volt   alternating   current   being 
'!ilied    to   the   armory   by   the   lighting   company,    which 
■I  exhibited  a  1.5-ton  electric  truck  in  a  trades  parade. 


COMBINATION  RATES  FOR  STEAM-HEATING  AND 
ELECTRIC  SERVICE. 


In  a  paper  presented  by  Mr.  R.  D.  DeWolf,  assistant 
mechanical  engineer  of  the  Rochester  (N.  Y.)  Railway  & 
Light  Company,  before  the  convention  of  the  National 
District  Heating  Association  at  Pittsburgh,  Pa.,  on  June  8, 
Mr:  DeW'olf  considered  the  three-charge  system  of  rates 
applied  to  steam  service,  and  also  a  rational  schedule  of 
charges  to  be  employed  where  a  customer  receives  both 
steam  heat  and  electric  service  from  the  same  plant.  A  con- 
sumer of  this  class  requires  a  certain  amount  of  electrical 
energy  and  a  certain  amount  of  steam  for  heating.  In 
operating  his  ow-n  plant  when  the  exhaust  steam  furnished 
hv  the  prime  movers  is  just  sufficient  to  meet  his  heating 
and,  there  will  be  no  waste  to  the  atmosphere,  and  his 

•  rating  conditions  will  be  the  most  economical  which  he 
■an  attain.  When  the  energy  demand  exceeds  the  heating 
demand  considerable  quantities  of  exhaust  steam  w-ill  be 
wasted  in  the  atmosphere,  and,  on  the  other  hand,  when  the 
heating  demand  exceeds  the  energy  demand  considerable 
live  steam  will  have  to  be  furnished  from  the  boilers  in 
order  to  make  up  the  deficiency  in  exhaust  steam.  Under 
either  of  these  conditions  the  cost  of  operating  the  plant 
will  be  higher  than  when  the  energy  and  heating  demands 
are  equal. 

The  rate  system,  must,  therefore,  take  the  ratio  between 
the  energy  demand  and  the  heating  demand  into  considera- 
tion, and  must  so  modify  the  rate  that  the  consumer  who 
has  an  advantageous  ratio  of  energy  and  heating  demands 
will  receive  a  better  rate  than  the  consumer  whose  ratio  is 
not  such  an  economical  one. 

The  simplest  practicable  method  available  consists  in 
metering  the  quantity  of  energy  furnished  and  metering  the 
condensation  returns  from  the  heating  system.  The 
energy  furnished  can  be  charged  for  under  the  electric 
rate.  The  charge  for  exhaust  steam  will  then  be  the  charge 
which  would  be  rendered  under  the  system  shown  for  the 
non-condensing  generating  station  for  both  energy  and 
heat,  crediting  to  this  the  rates  charged  for  the  energy  for 
such  portion  of  the  steam  required  for  heating  as  would 
be  furnished  by  a  non-condensing  station,  plus  a  charge 
based  on  the  live-steam  rate  for  any  additional  steam. 

The  three-charge  schedule  automatically  gives  the  long- 
hour  user  a  lower  unit  rate  than  the  short-hour  user  of  the 
same  demand.      Bv   varving   the   demand   element   of   the 


charge  during  different  months  of  the  year,  a  seasonal 
variation  in  the  total  service  charge  can  also  be  introduced, 
for  nnposing  proper  costs  on  consumers  with  short-season 
demands,  either  w^inter  or  summer.  The  system  may  be 
made  still  more  flexible  by  varying  the  numerical  figure 
used  representing  the  pounds  of  steam  required  by  the  non- 
condensing  station  to  generate  i  kw-hour.  The  small  con- 
sumer who  would  require  only  a  small-sized  installation  if 
he  were  operating  his  own  private  plant  would  be  using 
machinery  whose  water  rate  would  be  higher  than  in  the 
case  of  a  larger  plant.  It  is  evident  that  allowance  can  be 
made  in  the  rate  system  for  this  variation. 

In  a  well-designed  and  operated  plant  for  every  1000  lb. 
of  steam  delivered  by  the  boiler  there  will  be  a  loss  of 
about  15  per  cent  of  the  steam  passing  through  the  engine. 

In  supplying  a  consumer  with  energy  and  heat,  the  con- 
sumer's demand  will  be  measured  in  kilowatts  and  1000  lb. 
of  steam  per  hour  and  his  consumption  in  kw-hours  and 
1000  lb.  of  condensation.  If  the  two  were  just  equal,  then 
the  rate  for  the  combined  service  would  be  correctly  ex- 
pressed by  the  non-condensing  generating  rate.  If  this 
condition  does  not  exist,  the  total  cost  will  have  to  be 
expressed  through  a  combination  of  the  different  rates. 

For  every  kilowatt  of  demand  the  consumer  is  entitled 
to  850  lb.  per  hour  demand  of  exhaust  steam,  and  for  every 
kw-hour  used  he  is  entitled  to  850  lb.  of  exhaust  steam.  It 
is  then  evident  that  he  can  be  billed  for  his  electricity 
under  the  energy  rate  and  for  his  steam  under  an  exhaust- 
steam  rate,  which  rate  will  take  into  account  the  relation 
between  the  exhaust  steam  which  would  be  furnished  bv 
the  exhaust  from  a  private  plant  supplying  the  necessary 
amount  of  energy  and  the  live  steam  required,  in  addition 
to  this,  to  meet  the  total  steam  demand. 

The  consumer  being  billed  for  the  electricity  on  the 
energy  rate,  his  steam  charge  will  be  determined  by  cor- 
recting the  live-steam  rate  for  the  amount  of  exhaust 
steam  furnished  by  a  non-condensing  generating  plant. 


ELECTRIC  CONVEYORS  FOR  UNLOADING  BANANA 
CARGOES. 


-At  New  Orleans  and  Mobile  the  United  Fruit  Company 
makes  use  of  motor-driven  machines  of  the  marine-leg 
type  for  unloading  bunches  of  bananas  from  the  holds  of  its 
\'essels,  saving  much  time,  labor  and  damage  to  the  fruit 
that  was  formerlv  occasioned  by  hand  unloading. 

From  an  extension  boom  projecting  over  the  water's  edge 
a  35-ft.  vertical  marine  leg  is  dropped  into  the  hatch  of 
the  vessel  drawn  up  to  the  wharf.  Sprocket  wheels  on  the 
marine  leg  and  stationary  portions  of  the  unloadcr  carry  a 
pair  of  chains  4  ft.  apart,  between  which,  on  cross-bars,  is 
attached  a  canvas  strip  so  arranged  with  slack  as  to  form 
pockets  at  3-ft.  intervals.  The  four  machines  at  New 
Orleans  have  ninety-two-pocket  belts  and  each  is  driven 
by  its  own  15-hp  induction  motor.  These  machines  have 
individual  equipments  for  unloading  2500  bunches  of- 
bananas  per  hour,  the  bunches  weighing  from  60  lb.  to  120 
lb.  each.  In  the  hold  of  the  vessel  the  conveyors  are  filled 
from  three  levels,  each  level  loading  into  every  third 
pocket  of  the  conveyor,  the  speed  of  which  is,  of  course,  too 
high  to  permit  filling  successive  pockets  from  a  single 
position,  .\fter  reaching  the  back  or  dock  end  of  the  con- 
veyor the  pocket-chain  passes  over  a  flat  roller  which  gently 
discharges  the  bananas  onto  a  moving  belt  running  back  to 
the  cars  where  the  fruit  is  loaded  for  shipment  by  rail. 

.\t  New  Orleans  the  Mississippi  River  level  varies  peri- 
odically by  about  14  ft.,  and  the  unloaders  must  accom- 
modate this  variation  as  well  as  be  able  to  reach  the  hatches 
of  any  ordinary  vessel.  The  suspended  marine  leg  is  sup- 
ported from  an  auxiliary  boom  hinged  to  the  main  boom, 
so  that  by  making  a  jack-knife  bend  practically  any  hatch 
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level  or  distance  from  the  wharf  can  W-  negotiated.  Flic 
manipulation,  of  the  booms  and  hoists  and  the  side  travel 
of  the  huge  machine  along  the  dock  fror.t  are  all  oper- 
ated from  friction  clutches  on  the  main  conveyor-motor 
shaft.  Within  three  to  five  minutes  after  the  vessel's  hatches 
are  made  ready  the  machines  can  be  located  in  position  and 
unloading  begun.  Ships  are  unloaded  in  from  ninety 
uiir.utes  to  seven  hours,  depending,  of  course,  on  the  size 
of  their  cargo.     The  four  machines  at  Xew  Orleans  work- 


Motor-Driven    Banana-Unloading  Machine  at  Mobile,  Ala. 

ing  together  can  unload  10,000  bunches  per  hour.  Besides 
expediting  the  work  of  unloading  and  saving  labor,  the  ma- 
chines eflfect  their  most  important  economy  in  preventing 
damage  to  the  fruit.  Energy  to  operate  the  unloaders  at 
New  Orleans  is  taker,  through  cables  and  plug  connections 
on  the  docks  from  the  lines  of  the  Xew  Orleans  Railway  & 
Light  Company.  The  machines  at  Mobile  are  operated 
by  the  Mobile  Electric  Company.  These  unloaders  are 
the  only  two  installations  of  the  kind  in  the  country,  the 
fruit  being  handled  by  manual  lalior  at  all  other  ports. 


FLAT  RATES   FOR  SMALL  CONSUMERS. 


Prof.  .\.  H.  Ford,  of  Iowa  State  University,  gave  an 
analysis  of  the  above  subject  in  a  paper  before  the  Iowa 
Electrical  Association  convention  held  in  Davenport  recent- 
ly. The  analysis  of  the  cost  of  supplying  energy  to  differ- 
ent consumers  shows  it  to  be  made  up  of  several  elements, 
namely,  consumer's  cost,  meter  cost,  demand  cost  and  k\v- 
hour  output  cost.  The  fixed  cost  per  kilowatt  of  station 
equipment  increases  as  the  demand  per  consumer  increases. 
When  the  consumer's  load  is  small  and  of  short  duration 
the  fixed  cost  may  be  larger  than  the  variable  cost,  and 
this  condition  may  make  a  flat  rate  more  desirable  than  a 
meter  rate.  Since  the  meter  cost  for  small-demand  con- 
sumers is  a  large  proportion  of  the  total  cost,  the  elimina- 
tion of  this  item  by  the  use  of  flat  rates  makes  possible 
the  supply  of  small-demand  consumers  at  a  lower  rate 
than  previously. 

If  a  flat  rate  is  made  at  so  much  per  lamp  the  consumer 
will  limit  the  number  of  lamps  and  will  not  use  electric 
light,  because   it  is  inconvenient.     If  he   is  charged   for   a 


certain  proportion  of  his  connected  load  he  will  probaM\ 
use  more  lamps  at  a  time  than  agreed  upon.  Both  m 
these  methods  require  frequent  inspection  to  sec  that  tlu 
connected  load  has  not  been  changed.  These  difficulties 
can  be  met  by  using  a  demand  limiter  which  will  dim  the 
light  or  cause  a  flicker  when  the  demand  contracted  for 
is  exceeded.  .^  reliable  and  cheap  demand  limiter  is  nece- 
sary  for  the  profitable  introduction  of  flat  rates.  Another 
necessity  is  a  lamp  of  high  efficiency  and  high  cost,  so 
that  the  cost  of  renewals  is  high  in  comparison  with  tlu 
cost  of  service.     This  is  provided  in  the  tungsten  lamp. 

Professor  Ford  then  made  an  analysis  of  cost  aii^l 
revenue  for  certain  classes  of  small  consumers,  taking  as  a 
basis  residence  consumers  of  the  Madison  Gas  &  Electric 
Companv  as  reported  in  the  recent  Wisconsin  Railroad 
Commission  decision  on  the  rates  of  that  company.  Meter 
costs  were  taken  from  figures  submitted  from  Boston  to 
the  Massachusetts  Gas  and  Electric  Connnission.  The  fol- 
lowing unit  prices  were  used  in  his  calculations:  Cost  of 
plant,  $220  per  kilowatt:  cost  of  demand  limiter,  $6:  con- 
sumer's cost,  $6  a  year ;  meter-maintenance  cost,  $6  a  year : 
demand-limiter  maintenance  cost,  $0.75  a  year;  demand 
cost.  $24  a  year  per  kilowatt;  energy  cost.  4.5  cents  per 
kw-hour. 

With  these  figures  as  a  basis,  Professor  Ford  obtained 
curves  from  which  the  following  conclusions  were  dravvr. : 
The  fixed  cost  of  service  per  kilowatt  of  maximum  de- 
mand decreases  as  the  demand  increases  until  it  reaches  a 
minimum  limit'  at  $24  a  year  per  kilowatt  of  demand. 
Where  consumers  have  a  maximum  demand  of  125  watts 
the  cost  of  service  is  always  more  than  the  income  on  the 
meter  basis.  With  a  flat  rate  of  1.25  cents  a  month  per 
watt  of  maximum  demand  the  income  is  greater  than  the 
cost,  unless  the  maximum  demand  is  used  more  than  4.5 
hours  a  day.  At  a  i-cent  flat  rate  per  watt  of  demand  tlu 
income  is  greater  than  the  cost  imless  the  demand  is  used 
more  than  2.5  hours  a  day. 

^^'here  consumers  have  a  maximum  demand  of  250  watts 
each  the  cost  of  service  is  greater  than  the  income  on  a 
meter  basis  for  the  use  of  the  maximum  up  to  8.5  hours  a 
day.  With  a  flat  rate  of  1.25  cents  a  month  per  watt  of 
maximum  demand  such  consumers  can  be  supplied  with 
energy  at  a  profit  if  the  use  of  the  maximum  demand  is 
not  greater  than  six  hours  a  day,  and  at  i  cent  per  watt 
where  the  use  is  not  more  than  four  hours  a  day. 

Where  consumers  have  a  maximum  demand  of  500  watts 
the  cost  of  service  is  greater  than  the  income  on  a  meter 
basis  for  the  use  of  the  maximum  demand  up  to  1.8  hours 
a  day.  With  a  flat  rate  of  i  cent  a  month  per  watt  of 
maximum  demand  such  consumers  can  be  supplied  with 
energy  at  a  profit  if  the  use  of  the  maximum  demand  is  not 
greater  than  5.5  hours  a  day.  The  cost  of  supplying  energy 
to  each  consumer  having  250  watts  demand  is  $24.50  a  year 
with  a  watt-hour  meter  and  $19.29  with  a  demand  limiter. 
The  income  in  the  two  cases  is  $17  on  a  meter  basis  and 
$30  on  a  flat-rate  basis.  There  is  a  loss  of  $17.54  •"  t'l^ 
first  case  and  a  profit  of  $10.71  in  the  second.  The  plan 
will  not  answer  for  mixed  lighting  and  heating  load  or  for 
lighting  with  carbon  lamps.  Where  only  one  heating  de- 
vice, such  as  an  iron,  is  required  it  may  be  run  from  a 
separate  circuit  back  of  the  demand  limiter  and  a  flat  rate 
made  for  its  use.  W'here  more  light  is  required  on  special 
occasions  the  demand  limiter  may  be  cut  out  for  that  time 
and  an  extra  charge  made  for  this  service. 
Discussior. 

Mr.  A.  W.  Zahm,  of  Mason  City,  said  that  he  under- 
stood that  the  flat-rate  plan  once  extensively  used  at  Hart- 
ford, Conn.,  is  being  abandoned  and  such  customers  trans- 
ferred to  meters.  The  flat-rate  plan  is  prohibitive  for  con- 
sumers having  large  demands. 

Mr.  Young  reported  having  introduced  the  plan  at  Cedar 
Rapids  for  consumers  having  from  100  watts  to  300  watts 
demand.     He  considers  it  mainlv  as  a  means  of  educating 
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riin>iinn.Ts  to  electric  service.  The  small  coiisvuiier  will 
lake  service  at  a  Hat  rate  because  of  kr.owing  the  price  in 
aihance.  After  trying  the  plan  for  a  while  he  will  become 
exasperated  at  being  limited  in  his  demand  and  will  order 
iiuu-r  service.  Mr.  Burt,  of  Waterloo,  said  that  he  is  op- 
-icl  to  the  theory  of  Hat  rates.  He  also  said  that  the 
.  ice  used  for  limiting  the  demand  is  not  always  a  me- 
,  ;..inical  success.  .\  grocer  measures  the  groceries  he  sells 
and  the  electric  company  should  measure  its  output. 

Professor  Ford  called  attention  to  telephone  service  as 
I'eing  a  prominent  example  of  a  large  public  service  carried 
nil  at  flat  rates. 

Mr.    II.    B.   Cear.   of   Chicago,   spoke   of   the   concern   or 
\iety  which  once  existed  as  to  whether  the  large  number 
Muall   apartments   which   were   consumers  of   the   Com- 
iiiuiiwealth  Edison  Company  were  profitable.     This  led  to  a 
-l\uly  of  demand  and  diversity  factors.     In  a  certain  block 
there  were  189  consumers,  with  loads  aggregating  103  kvv. 
The  average  was  eleven  lamps  per  consumer,  or  550  w-atts 
connected.     The  actual  maximum  demand   for  a   consumer 
measured  by  a  maximum-demand  meter  averaged  300  watts. 
riie  average  revenue  per  consumer  was   from  $25   to  $30 
■   year.     The  maximum  demand  on  the  transformer  sup- 
ng  energy  to  that  block  with  its   103  kw  of  connected 
1   was   only   18  kw.     The   load-factor   at   the   secondary 
iiinals  of  this  transfomer  was  23  per  cent.     By  taking 
■    account    the    generating   equipment    reduction   due    to 
tile  diversity  of  load  the  small-apartment-house  consumers 
jipeared    much    more    profitable    than    had    formerly    been 
-limed  to  be  the  case.     The  meter  investment  with  such 
Mimers  is,  of  course,  high,  amounting  to  as  much  as  the 
^   iierating  plant  necessary  to  supply  energy  to  those  con- 
sumers. 

.Mr.   J.   R.   Cravath,   of   Chicago,   reported   having   intro- 
eil  the  controlled  flat-rate  system  in  a  small  way  among 
-umers  at  Harrisburg,  111.,  where  an  absurdly  low  un- 
!  rolled  flat  rate  had  formerly  been  in  vogue.     Old  flat- 
consumers   are    being   partly    changed   to    meters   and 
ily  to  controlled  flat  rate,  at  their  option.     In  his  opin- 
the    controlled    flat-rate    system    is    applicable    only    to 
N   small  consumers,  where  there  is  nothing  but  lighting 
1      The   success  depends  on  the   rate   being  made  high 
iigh  to  force  the  use  of  the  tungsten  lamp  in  order  to 
the   lighting   service    at    a    reasonable    rate.      With    an 
nsive   lamp   the   consumer   turns  off  the   lamp  to   save 
'  wals. 

-Mr.  Gear  pointed  out  that  with  flat  rates  the  large 
'Inersity  factor  which  he  had  cited  would  be  much  reduced, 
hence  some  of  the  apparent  difference  in  profits  pointed 
'  out  between  the  flat  rate  and  the  meter  system  would  be 
reduced.  Professor  Ford  said  that  the  consumer  cost, 
which  is  independent  of  the  maximum  demand,  is  40  per 
cent  of  the  total  cost  for  the  kind  of  consumer  under  con- 
sideration. Reducing  the  diversity  factor  cannot  change 
the  consumer  cost. 


ENGINE  AND  BOILER-ROOM  RECORDS  FOR 
SMALL  PLANTS. 


The  important  items  to  be  recorded  in  the  engine-room 
and  boiler-room  of  a  small  plant  are  as  follows:  Coal, 
ashes,  water,  oil  and  sundries,  the  last  item  including  pack- 
ing, waste,  rags,  boiler  compounds,  tools,  etc.,  besides  labor 
and  material  used  in  making  repairs.  To  produce  the 
best  results  in  any  station,  said  Mr.  Eugene  Holcomb,  in 
an  address  on  this  subject  before  the  St.  Paul  convention 
of  the  Minnesota  Electrical  Association,  it  is  essential  to 
know  the  cost  of  producing  the  output. 

All  coal  should  be  weighed  as  fired,  and  for  this  purpose 
.  in  small  plants  it  will  be  found  convenient  to  use  a  scale 
with  platform  set  flush  with  the  floor,  large  enough  to  hold 
a  wheelbarrow.    The  number  of  pounds  in  each  wheelbarrow 


load  sluiuld  he  recorded  un  a  single  sheet  of  paper,  ruled  in 
columns  for  three  figures.  A  record  should  be  kept  of  the 
number  of  pounds  of  water  used  for  steam-making,  for 
the  purpose  of  checking  the  furnace  and  boiler  perform- 
ance. .\  simple  method  of  measuring  this  water  is  to 
calibrate  the  feed  pumps  from  time  to  time  and  use  a 
stroke  counter.  A  reading  of  this  counter  each  twenty-four 
hours  will  give  the  quantity  used,  very  closely.  The  ashes 
should  be  weighed  as  a  check  on  the  quality  of  coal. 

The  amount  of  cylinder  ar.d  engine  oil  used  should  be 
measured  and  recorded  each  day.  The  temperature  of 
boiler-feed  water  and,  in  condensing  stations,  the  vacuum 
should  be  read  and  recorded,  say,  four  times  per  day.  The 
number  of  pounds  of  waste  or  rags,  the  amount  of  packing 
and  the  amount  of  boiler  compound,  if  any,  should  be  re- 
corded each  day.  All  labor  and  material  used  in  making 
repairs  to  any  part  of  the  generating  equipment  should  be 
kept  separate  from  the  regular  operating  items  and  should 
be  recorded  each  day.  The  time  put  in  by  the  regular  men 
in  replacing  a  few  bricks  in  the  furnace  or  the  packing  or 
adjustment  of  a  pump  or  engine,  however,  need  not  be 
recorded  as  labor  on  repairs  in  such  case.  The  above 
practically  covers  the  cost  items  that  should  be  recorded  in 
the  engine  and  boiler-room. 

In  order  to  determine  the  unit  costs,  it  is  essential  that 
the  switchboard  be  equipped  with  meter  for  measuring  the 
total  output  of  the  station.  Such  meters  are  not  verv  ex- 
pensive and  no  station  should  be  without  them,  even  for  con- 
stant-current arc  circuits,  although  the  output  on  such 
circuits  can  be  estimated  very  closely  where  the  number 
of  lamps  is  constant  and  the  hours'  run  is  known.  X'olt 
and  ammeter  readings  are  misleading  in  alternating-cur- 
rent stations  because  the  power-factor  is  usually  unknown 
and  is  always  changing.  Ammeter  and  wattmeter  read- 
ings at  fifteen-minute  or  thirty-minute  intervals  should  be 
made  occasionally,  however,  for  the  purpose  of  plotting 
the  output  curve  and  checking  the  power-factor,  as  it  is 
essential  to  know-  the  character  as  well  as  the  total  of 
the  load.  With  the  above  switchboard  instruments  it  is 
an  easy  matter  to  record  the  wattmeter  readings  each 
twenty- four  hours.  It  is  also  important  to  record  the  time 
of  starting  and  stopping  each  unit,  and  also  any  interrup- 
tions or  stoppages  due  to  accidental  break-downs. 

While  there  are  nearly  as  many  forms  or  blanks  for 
keeping  these  records  as  there  are  stations,  the  form  is  not 
as  important  as  the  data  recorded.  No  system  will  work 
by  itself,  and  almost  any  blank  form  will  serve  as  a  re- 
minder to  the  operating  men  of  things  to  be  done. 

In  large  stations  these  principal  items  are  subdivided 
into  many  parts,  and  records  are  kept  in  great  detail,  but 
for  stations  of  250  kw  and  under,  to  which  these  sugges- 
tions are  addressed,  where  there  are  few  hands  to  do  the 
work,  these  records  must  be  as  simple  as  possible,  and,  of 
course,  should  be  made  to  supply  the  necessary  data  to  fit 
into  a  uniform  system  of  accounting.  The  principal  data 
that  should  be  recorded  are  as  follows : 


STATION  REPORT  FOR  24  HOURS,  ENDING. 


Amount  of  coal  on  hand 

Amount  of  coal  used 

Pounds  of  f »ed  water  u?e<l 

Pounds  of  water  evaporated  per  pound  of  coal 

Boilers  in  use  from to 

Engines  and  Rcnerators  in  use  from t 

Cylinder    oil    used pints,    $ .  . . 

Engine  oil   used pints,   S 

Pounds  of  waste  or  rags  used $. 

Pounds  of  packing  used $ .  .  . 

hours'   laboi    on    repairs.   $ 

hours*  labor  operating,  $ 

Total   output  in  kwhours '. 

Pounds  of  coal  per  kw-hour   

Remarks     


A  convenient  form  of  keeping  these  records  is  to  have 
printed  blanks,  on  letter-size  paper,  bound  in  books  with 
duplicate  sheets  and  perforated  so  that  one  copy  may 
be  easily  torn  out  and  the  office  copy  punched  for  binding 
in  a  loose-leaf  folder. 
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HANDLING  DISTRICT    STEAM-HEATING   CUS- 
TOMERS. 


An  interesting  paper  discussing  the  broader  policies  in- 
volved in  handling  customers  of  district  steam-heating  sys- 
tems was  presented  by  Mr.  George  W.  Wright,  manager  of 
the  Baltimore  Refrigerating  &  Heating  Company,  of  Balti- 
more, Md.,  at  the  convention  of  the  National  District  Heat- 
ing Association  at  Pittsburgh  June  8.  As  Mr.  Wright 
pointed  out,  the  subject  of  satisfying  customers  is  a  most 
important  one  to  managers  of  central-station  heating 
plants,  for  since  the  number  of  prospective  customers  is 
limited  to  the  territory  covered  by  the  heating  mains,  the 
loss  of  any  of  them  is  a  serious  matter. 

The  best  way  to  keep  a  customer  satisfied  with  the  ser- 
vice and  its  cost,  said  the  speaker,  is  to  teach  him  to  use 
the  heat  with  economy,  and  to  make  him  acquainted  with 
the  principles  of  central-station  heating.  The  service  is 
so  much  more  prompt  and  effective  than  the  isolated-plant 
system  that  the  ordinary  customer  does  not  realize  how 
much  heat  he  is  using  until  the  first  bill  comes  in.  If  care- 
ful attention  is  given  to  the  operation  of  the  customer's 
heating  system  by  the  heating-plant  employees  for  the 
first  month  or  two  of  service,  the  cost  can  be  kept  within 
satisfactory  limits  and  a  permanent  customer  be  made, 
but  if  the  customer  is  allowed  to  use  the  heat  without 
proper  regulation  a  serious  waste  often  results  and  dis- 
satisfaction ensues. 

Many  customers  depend  upon  the  least  intelligent  em- 
ployee in  the  building  for  the  management  of  the  heating 
service  and  usually  with  unsatisfactory  results.  Every 
heating-plant  manager  is  familiar  with  the  great  variation 
in  the  use  of  heat  in  buildings  of  exactly  the  same  cubic 
contents  and  hours  of  service,  which,  in  most  cases,  is 
largely  due  to  differences  of  control.  It  is  good  practice 
to  advise  the  customer  to  have  his  employee  report  to  him 
each  day  the  quantity  of  steam  used  and  thus  keep  in  touch 
with  this  running  expense  of  his  business.  The  customer 
should  be  given  the  fullest  information  as  to  the  operation 
of  the  heating  system  with  regard  to  its  efficiency  and 
economy. 

ADVICE  TO  CUSTOMERS. 

It  is  advisable  to  give  each  customer  a  pamphlet  ex- 
planatory of  central-station  heating,  how  the  heat  is  gen- 
erated and  distributed,  how  the  condensation  in  the  mains 
is  taken  care  of  so  that  it  does  not  enter  the  customer's 
heating  system,  the  use  of  heat  recorded  (where  the  meter 
system  of  charges  is  used)  and  a  full  description  of  the 
meter  and  instructions   for  reading  same. 

The  customer  should  also  be  cautioned  as  to  the  advisa- 
bility of  having  all  steam  piping  covered  where  heat  is 
not  required ;  the  keeping  of  windows  and  doors  closed, 
especially  near  radiators;  the  closing  of  elevator  shafts 
and  stairways;  the  installation  of  temperature  controllers 
and  reducing  valves;  the  shutting  off  of  the  heat  at  the 
main  service  valve,  etc.  A  good  plan  is  to  print  these  sug- 
gestions on  the  back  of  the  heating  bills,  which  presents 
them  to  the  customer  once  a  month. 

The  greatest  cafe  should  be  exercised  with  new  custom- 
ers to  see  that  they  do  not  waste  the  heat,  as  very  few  of 
them  know  anything  at  all  about  the  principles  of  heating. 
The  meters  of  such  customers  should  be  read  at  frequent 
intervals,  and  advice  for  the  attainment  of  more  economical 
results  given  if  needed.  This  attention  will  be  appreciated. 
It  is  a  mistake  for  any  manager  to  take  on  a  customer 
when  he  knows  that  the  system  installed  in  his  building  is 
not  properly  arranged  for  economic  and  efficient  results. 

The  necessary  changes  should  be  pointed  out  and  com- 
pleted before  connection  is  made  to  the  central-station 
system  or  else  there  will  be  either  failure  to  get  a  proper 
return  for  the  heat  used  or  inordinate  bills  for  the  service 
rendered,  either  of  which  v.-ill  be  likely  to  result  in  the  loss 
of  the  customer.     It  will  be  too  late  to  point  out  these  de- 


fects after   service   has   once   begun,   as   the   manager   will 
tlien  be  in  a  very  uncomfortable  position. 

ESTIMATION  OF  COST  OF  HEATING. 

Another  cause  for  loss  of  customers  is  the  estimation  of 
the  cost  of  heating  on  a  meter-rate  basis.  To  secure  the 
customer  the  manager  is  tempted  to  make  this  estimate 
too  low  or  to  base  his  estimate  on  some  similar  building  : 
which  he  is  heating.  The  personal  element  enters  so 
largely  into  the  result  that  any  manager  who  gives  such  : 
an  estimate  is  generally  very  much  above  or  below  the 
actual  result.  The  hours  of  use,  the  attention  and  care 
exercised,  the  exposure  of  the  building  and  the  nature  of 
the  business  therein  conducted  will  cause  a  variation  in 
the  heat  used,  and  it  is  therefore  unwise  to  make  such 
estimates.  The  better  plan  is  to  refer  the  prospective 
customer  to  several  other  customers  with  buildings  of  about 
the  same  size  and  character  and  allow  him  to  form  his  own 
conclusions  and  make  his  own  estimates.  The  maximum, 
minimum  and  mean  consumption  for  the  buildings  of  like 
size  and  character  that  are  heated  by  the  manager's  com- 
pany may  be  given,  with  the  frank  statement  that  it  is  im- 
possible to  foretell  which  result  will  be  obtained  owing  to 
the  personal  element.  If  an  estimate  should  be  given  and 
the  result  exceeds  it,  the  manager  will  be  expected  to  re- 
fund the  difference,  and  if  it  falls  below  the  estimate  the 
manager  will  have  proved  to  the  customer's  satisfaction 
that  he  knows  nothing  about  the  business  anyhow. 
COMPLAINTS  AND  RECORDS. 

All  complaints,  of  whatever  character,  should  receive 
prompt  attention  and  investigation.  The  longer  the  cus- 
tomer is  allowed  to  brood  over  his  grievance  the  more  dif- 
ficult it  becomes  to  placate  him.  Prompt  attention  shows 
a  desire  to  please,  which  is  usually  appreciated.  Many 
complaints  are  trivial  and  due  to  lack  of  intelligent  knowl- 
edge of  heating,  but  they  should  be  attended  to  just  as 
promptlv  as  the  most  important  ones.  A  book  for  record- 
ing all  complaints,  giving  date,  location  and  nature  thereof, 
by  whom  and  how  disposed  of,  should  be  kept  for  record- 
ing them  as  they  come  in  by  telephone  or  mail,  so  that  all 
shall  have  careful  attention. 

A  daily  record  of  the  outside  temperature  and  wind 
velocity  should  be  kept  by  each  manager.  It  will  be  found 
astonishing  how  little  accurate  observation  of  temperature 
conditions  prevails  among  heating-plant  customers.  A  few 
warm  days  in  a  winter  month  will  be  clearly  remembered 
and  the  cold  ones  entirely  forgotten,  with  the  consequent 
impression  left  that  the  month  was  comparatively  warm. 
When  the  bill  for  the  month's  heating  is  received  there 
is  usually  a  complaint,  which  the  temperature  records  will 
prove  to  be  without  foundation.  Very  few  customers 
realize  the  effect  of  the  outside  temperature,  and  especially 
the  wind  velocity,  upon  the  consumption  of  heat,  and  many 
of  them  have  an  idea  that  their  bills  for  the  three  winter 
months  should  be  practically  uniform,  although  there  is 
often  a  wide  variance  in  the  temperature  conditions. 

METER  READING. 

With  a  meter  system  of  charges  there  should  be  fre- 
quent readings  of  the  customers'  meters  and  duplicates  of 
these  readings  kept  for  furnishing  to  the  customer  in  cases 
of  disputed  bills.  Loose-leaf  blanks  are  best  for  this  pur- 
pose, and  the  meter  readers  should  be  required  to  tran- 
scribe their  readings  daily  onto  the  duplicate  sheets  kept 
in  the  office.  Daily  readings  have  proved  a  paying  propo- 
sition in  many  cases  that  have  come  to  the  author's  at- 
tention. For  example,  once  during  December  a  large 
customer,  using  an  average  of  13,000  lb.  of  steam  daily, 
complained  because  his  bill  was  rendered  for  three  esti- 
mated days'  consumption,  insisting  that  no  steam  was  used 
in  his  building  on  those  three  days.  The  daily  visit  of  the 
meter  reader  disclosed  the  fact  that  steam  was  being  used, 
and  the  report  of  the  repair  man  who  replaced  the  defec- 
tive meter  with  a  new  one  confirmed  it.  The  days  when  the 
meter  did  not  record  the  steam  used  were  just  as  cold  as 
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ly  other  days  in  the  month,  as  was  shown  by  the  daily 

•mperature   records,   and   there   was   no   other   means   of 

e:iting  the   building  except   from   the  central-station   ser- 

(■      Payment  for  estimated  days  was  insisted  upon  and 

;!iy  made,  but  if  there  had  been  no  daily  visit  of  the 

•iT  reader  the   fact  that  the  meter  was  not   recording 

III   not   have   been   discovered,   nor   would    the    further 

that  steam  was  used  on  those  days  have  been  capable 

substantiation    to    the    satisfaction    of   the   customer. 

-oquently  there  would  have  been  a  loss  of  revenue  in 

c   three  days   sufficient   in   amount   to   pay   the  cost  of 

I  ter  reader  for  fourteen  days.     The  cost  of  daily  read- 

,-  from  Nov.  i  to  April  i   (^the  consumption  during  the 

I  r  months  being  so   small  that  daily   readings  are   not 

-sary)   has  been  found  to  be  three-quarters  of   i   per 

■  of  the  gross  receipts  for  that  period,  and  is  more  than 

t  by  the  increase  of  gross  revenue  that  results. 

I  hen   a   meter   is   found   recording   improperly   a   notice 

:ld  be  left  with  the  consumer  immediately   so  that  he 

be  prepared  for  an  estimate  at  the  end  of  the  month. 

leters  should  be  taken  out  at  the  end  of  each  heating 

-  m,  cleaned,  repaired  and  tested,  and  a  record  of  the 

kept  for  submission  to  the  public  service  commission 

thcr   authority    in    the   event    of   the   accuracy    of    the 

'  r  being  disputed. 

LOSS  OF  REVENUE, 
'wing  to  the  changes  of  customers   from  year  to  year 
I    will  be   found   advisable   to   maintain    records   of   each 
".lilding  heated,   showing  the   radiation  and  cubic   feet   of 
CO  on  each  floor,  exposed  piping,  size  of  meter  and  trap, 
t:on    of    sewer   connection,   proportion    between    radia- 
1  installed  and  space  heated,  and  the  proportion  of  cool- 
■>  nig  coil  installed,  as  well  as  any  unusual  or  bad  conditions 
-  existing.     This  record  should  also  show  the  consumption 
-team  per  season  and  the  cost  thereof  per  cubic   foot 
liace,  etc.     Such  data  will  be  found  useful  in  advising 
•  ■...jpective   tenants   as   to   the   cost   of   heating   their   own 
buildings,  in  this  way  giving  actual   results  and  not   esti- 
niates._   The  data  will  also  show  the  manager  where  reve- 
I  nue  losses  are  occurring.     As  an  instance  of  the  value  of 
I  such   data,   a   building   which    for    four   seasons    had    used 
75,000  lb.   of   steam   in   Xovember   showed   only    19,500   lb. 
.consumption    the    next    November.      It    had    been    noticed 
during  the  month  that  very  little  steam  was  being  recorded 
1  by  the  meter,  which  w-as  first  attributed  to  a  change   in 
■   the  attendant   in   the   building   who   claimed   that   he   was 
taking  unusual  care  in  the  control  of  the  steam.     The  dif- 
-ference  was  so  marked,   however,  that  at  the  end   of  the 
month  the  customer  was  notified  that  there  was  something 
radically   wrong,   that   an    investigation   had   been   ordered 
and  that  when  the  defect  was  discovered  it  would  be  re- 
ported to  him  and  an  estimate  of  the  steam  lost  would  be 
billed.     The  inspector  was  then  sent  to  the  building  with 
instructions  to  stay  there  until  the  cause  of  the  low  meter 
registration    had    been    found.      The    trouble    was    located, 
however,  on  the  first  day  where  the  return  line  was  con- 
nected  to   the   sewer   discharge    from   the   unused   heating 
boilers.    A  valve  supposed  to  prevent  the  return  water  from 
entering  the  boilers  and  flowing  thence  to  the  sewer  was. 
though  closed  and  sealed,   found  to  be  leaking  nearly  all 
of    this    condensation,    very    little    of    which    was    passing 
through  the  meter.     The  consumer  was  notified,   his  esti- 
mated bill  paid,  and  the  revenue  from  the  building  was  in- 
creased 10  per  cent  over  any  other  year  that  it  had  been 
heated.     All  buildings  having  heating  boilers  connected  to 
the  return  were  afterward  examined,  and  small  leaks  were 
found  in  several  cases. 
Another  cause   for  loss  has  been   found   in   covered   re- 
I  turn   pipes,    especially    when    laid    under    concrete    floors. 
The  concrete  and  confined  heat  have  a  very  serious  corrod- 
ing effect  on  the  iron  pipe,  causing  leaks  to  develop  which 
'  cannot  be  found- because  they  do  not  show  on  the  surface, 
as  the  water  percolates  through  the  ground. 

Another  possible  cause  of  loss  of  revenue  is  the  filling 


up  of  the  return  mains,  especially  seals  in  feeds  or  returns, 
with  mill  scale,  rust,  etc.,  retarding  the  How  of  steam  and 
thus  preventing  the  customer  from  getting  satisfactory 
service,  and  at  the  same  time  reducing  the  revenue  of  the 
heating  company.  This  scale  also  clogs  the  steam  trap, 
often  causing  it  to  blow  steam  directly  into  the  sewer 
through  the  meter  without  being  recorded.  These  traps 
should  have  the  same  care  and  attention  as  the  meters. 

In  general,  said  Mr.  Wright  in  conclusion,  the  majority 
of  customers  aim  to  be  strictly  fair  in  their  dealings  and 
are  willing  to  pay  any  bill,  no  matter  how  large  it  may  be. 
for  which  a  good  and  sufficient  explanation  can  be  given. 

DISCUSSION. 

In  answer  to  a  question  by  Mr.  Cadwallader  l-Lvans,  of 
Pittsburgh,  Mr.  Wright  said  his  contracts  include  a  clause 
providing  that  when  meters  fail  to  register  adjoining  days 
are  to  be  used  in  estimating  the  steam  consumed  during 
the  non-registration  period,  and  added  that  his  company 
experienced  no  difficulty  in  getting  such  contracts  signecl. 
Mr.  J.  A.  Donnelly,  of  New  York,  described  the  use  of 
recording  thermometers  to  register  heating  service  in  place 
of  steam  meters.  The  area  between  the  curves  drawn 
by  one  such  thermometer  outdoors  and  another  inside 
the  customer's  premises  is  obviously  proportional  to  the 
heat  supplied  to  the  building.  The  latter's  cubical  con- 
stant must,  however,  be  known,  as  well  as  its  cooling  and 
heating  curves,  which  are  alYected  by  the  proportion  of 
glass  windows,  air  leaks,  etc.  The  use  of  such  thermoiii- 
eters  also  carries  a  check  on  the  night  temperatures  in  the 
buildings,  which  usually  run  much  higher  than  the  owner 
suspects,  due  to  the  closing  of  doors  and  windows  that 
have  been  open  during  the  day.  Mr.  A.  S.  Armguac,  of 
.\'ew  York,  informed  the  convention  that  the  United  States 
Weather  Bureau  issues  monthly  charts  showing  maximum 
and  minimum  temperatures  at  its  stations  in  the  principal 
cities,  and  also  annual  reports  showing  mean-temperature 
curves  for  the  year,  besides  periods  of  sunshine,  rainfall, 
wind,  etc. 

Mr.  R.  D.  De  Wolf,  of  Rochester,  N.  Y.,  recounted  his 
successful  application  of  a  recording  thermometer  when 
converting  a  large  customer's  installation  over  onto  a 
meter  basis.  The  first  metered  month's  bill  had  aroused 
the  customer,  but  by  the  thermometer  demonstration  his 
consumption  was  cut  40  per  cent  and  he  continued  well 
pleased  as  before.  The  Rochester  company  now  plans  to 
install  such  instruments  (which  cost  about  $28  each)  at 
its  own  expense  in  all  its  large  consumers'  premises.  Mr. 
W.  H.  Shott,  of  Chicago,  told  of  some  results  accomplished 
by  daily   meter   reading. 

Mr.  A.  D.  Spencer,  of  Detroit,  said  that  it  is  his  com- 
pany's policy  to  keep  its  customers  satisfied  with  the  ser- 
vice, maintaining  a  patrol  system  for  the  prompt  answering 
of  trouble  calls.  Only  the  cost  of  material  used  is  charged 
for  such  repairs.  Meters  are  always  tested  in  position  on 
the  premises  without  disturbing,  if  possible,  the  identical 
conditions  of  service.  When  meters  are  found  slow  no 
attempts  to  collect  for  back  consumption  is  made,  but  in 
case  of  fast  registration  proportionate  rebate  is  made. 
The  Detroit  company,  said  Mr.  Spencer,  made  one  such 
rebate  to  a  former  customer  who  has  since  moved  to  Cal- 
ifornia, and  the  man  was  so  pleased  and  surprised  by  the 
company's  action  that  he  forwarded  the  correspondence 
to  the  Detroit  papers,  which  printed  the  facts,  occasioning 
much  complimentary  comment  for  the  company.  Mr. 
Spencer  also  spoke  of  the  need  of  detecting  thefts  and 
unauthorized  use  of  steam  heat.  Mr.  A.  C.  Rogers,  of 
Toledo,  Ohio,  approved  several  points  in  Mr.  Wright's 
paper,  and  told  of  his  own  local  corps  of  inspectors  who 
investigate  steam-line  conditions. 

Mr.  S.  C.  Gamar  recounted  the  incidents  of  several  of 
his  customers  who  were  discovered  to  have  increased 
their  consumption  and  radiation  beyond  their  original  con- 
tracts, but  refused  to  increase  their  payments  accordingly. 
The  company's  directors  were  very  loatli  to  drop  these  cus- 
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tomcrs,  as  the  heating  system  was  in  a  precarious  financial 
condition  and  they  disHked  to  lose  any  revenue,  however 
small.  Finally,  the  unprofitable  customers  were  dropped, 
and  have  since  never  returned,  but  at  the  end  of  the  next 
season  the  plant  showed  a  good  balance  and  for  the  first 
time  paid  a  dividend.  Mr.  Garner  also  told  of  his  flat-rate 
system,  in  which  different  schedules  are  made  for  services 
in  consjcsted  districts,  corner  houses  and  dwellings. 


Wiring  and  Illumination 


DAYLIGHT  ILLUMINATION. 


At  the  noon  luncheon  of  the  Chicago  Section  of  the 
Illuminating  Engineering  Society  June  15  Mr.  W.  D.  Brad- 
ley, of  the  American  Luxfer  Prism  Company,  read  a  paper 
on  the  subject  of  "Natural  Daylight  Illumination,"  in  which 
he  pointed  out  how  natural  light  can  be  controlled  and  pro- 
jected into  poorly  lighted  interiors  by  the  proper  arrange- 
ment of  prismatic  glass.  Mr.  Bradley  described  the  construc- 
tion of  the  standard  prismatic-glass  reflectors  used  for  this 
purpose,  and  referred  to  the  several  special  types  in  which 
they  are  made  to  suit  various  conditions.  He  also  outlined 
particular  applications  of  prismatic  reflectors  for  improv- 
ing the  lighting  of  interiors,  ofiices,  factories,  schoolrooms 
and  church  windows,  showing  that  the  contents  and  ar- 
rangement of  objects  within  the  room  and  the  direction  and 
amount  of  incident  light  are  among  the  important  con- 
siderations in  designing  the  light-reflecting  screens.  These 
screens  are  easily  kept  clean  by  washing  with  ammonia 
and  water,  although  soap,  if  used,  collects  in  the  crevices 
and  interferes  with  light  transmission. 


TEST  OF  A  RESTAURANT    LIGHTING    INSTALLA- 
TION. 


By  Roscoe  Scott. 

The  system  of  restaurant  illumination  on  which  the  test 
to  be  described  was  made  has  been  called  the  "Childs" 
system  because  its  general  adoption  by  the  Childs  Com- 
pany entitles  it  to  such  designation,  but  it  is  applicable  to 
many  classes  of  interior  lighting  and  can  be  more  accu- 
rately designated  as  the  "glass  reflector-ball"  system. 

Large  and  growing  business  concerns  do  not,  as  a  rule, 
adopt  any  one  type  of  physical  equipment  as  standard  until 
they  have  sufficiently  investigated  all  the  important  com- 
peting types — a  process  which  may  take  weeks,  months  or 
even  years — although  such  concerns  generally  do  make  it 


service,  menu  cards,  paying  system,  furniture  and  arclii 
tecture,  and  for  some  time  past  has  been  working  out  ; 
standard  system  of  illumination,  h^or  a  number  of  ytar 
the  inclosed-carbon  arc  had  been  the  accepted  illuminan 
in  the  Childs  restaurants,  but  the  reflector-ball  system 
using  metal-filament  incandescent  lamps,  is  now  displac 
ing    the    arc,    at    least    for    interior    use.      Eight    of    thesi 


Fig.  2 — Childs  Restaurant-Lighting  System. 

restaurants — in  Boston,  New  York  City.  Chicago.  Syra- 
cuse, Baltimore  and  Montreal — are  already  equipped  with 
the  new  class  of  lighting.  The  results  of  an  illumination 
survey  of  a  typical  reflector-ball  installation  will,  it  is  be- 
lieved-, be  found  of  interest. 

The  test  was  performed  by  Messrs.  H.  J.  Tait  and  H.  S. 
Whiting  on  the  second  floor  of  an  "all-night"  restaurant 
in  New  York  City.  This  restaurant  is  finished  in  white, 
white  tile  being  used  for  the  walls  and  ceilings,  white 
marble  for  the  table  tops  and  white  mosaic  for  the  floors. 
The  second  floor  is  lighted  by  fourteen  units  spaced  in 
two  parallel  rows  10  ft.  apart,  a  pair  of  units  being  located 
everv  15  ft.,  as  shown  in  Fig.  i.  The  height  of  the  ceil- 
ing is  12  ft.  2  in.,  and  the  units  are  hung  so  that  the  bot- 
tom of  each  lamp  is  9  ft.  2  in.  above  the  floor.  Each  unit 
consists  of  a  reflector  ball  like  that  illustrated  in  Fig.  3, 
suspended  by  a  single-chain  fixture  and  containing  a  250- 
watt  clear  metal-filament  lamp. 

The  globe  is  12  in.  in  diameter  and  has  a  6-in.  holder.. 
It  is  made  in  two  parts,  a  blown-glass  ball,  the  lower  half 
of  which  is  satin-finished,  and  a  prismatic-glass  reflector, 
which  fit  snugly  together.  It  should  be  noted  that  the  dis- 
tribution of  light   from  such  a  unit  mav  be  varied  within 


Fig.    1— Second- Floo 


of    Restaurant.    Showing    Location    of    Lamps. 


a  policy  to  standardize  their  equipment  ultimately.  Econ- 
omy demands  standardization,  but  true  economv  recog- 
nizes that  "haste  makes  waste."  The  Childs  Company,  a 
syndicate  operating  more  than  seventy  restaurants  in  fif- 
teen cities,  has  standardized  to  a  greater  or  less  extent  its 


rather  wide  limits  by  changing  the  relative  positions  of 
the  lamp  and  the  globe.  The  higher  the  lamp  is  placed  the 
greater  the  concentrating  effect  and  vice  versa.  In  this 
installation  the  holders  are  so  designed  that  the  light  center- 
of  the  lamp  is  approximately  3  in.  above  the  geometrical 
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ccmer  of  the  globe.  Tliis  results  in  an  "intensive"  distri- 
bution of  light  from  the  unit. 

The  instruments  used  in  the  test  were  a  portable  illu- 
luinonieter,  a  set  of  dry  batteries,  an  ammeter  and  a 
\oltmeter.  The  comparison  lamp  in  the  illuminometor 
was  checked  both  before  and  after  the  test,  so  that  any 
serious  change  in  its  candle-power  at  rated  voltage  might 
be  noted  and  corrected.  All  of  the  readings  were  taken  by 
one  observer. 

At  the  time  this  test  was  run  the  installation  had  been 
in  constant   service   for  several  months  so   that   the   lamps 


Fig.    3. — Typical    Glass    Reflector    Ball. 

were    unquestionably    well    past    their    respective    peaks    in 
candle-power.     The  units  were  not  speciallv   cleaned   for 
'I'f  occasion,  as  it  was  desired  to  have  the  test  represent 
rage  service  conditions. 

I  ig.  I  indicates  by  means  of  crosses  the  location  of  the 
various  stations  at  which  illumination  readings  were  taken. 
and  by  means  of  circles  the  location  of  the  lighting  units. 
The  observations  were  taken  on  a  plane  36  in.  above  the 
floor,  from  three  to  five  readings  being  taken  at  each  test 
station.  The  average  results,  shown  in  the  following  table, 
have  been  corrected  to  normal  voltage,  as  the  lamps  were 
subjected  during  the  test  to  a  voltage  slightly  higher  than 
their  rating: 

Station.     Foot-Candles.      Station.   Foot-Candles. 


Static 


Foot-Candle 


•Stations  that  were  directly  under  l.imps. 

The  test  indicates  that  the  average  illumination  of  the 
space  investigated  is  6.8  ft. -candles,  varying  from  a  mini- 
mum of  4.0  to  a  maximum  of  12.7  The  average  intensity 
at  the  four  stations  directly  under  the  lamps  is  10.9  ft.- 
candles.  The  area  lighted  by  one  unit  is  162  sq.  ft. ;  the 
lumens  per  lamp  effective  in  producing  this  illumination 
are,  therefore,  the  product  of  6.8  and  162,  or  1102  lumens 
The  total  light-flux  given  by  a  250-watt  lamp  of  the  make 
in  question  operated  at  its  rated  initial  specific  consump- 
tion of  1. 13  watts  per  candle  is  2168  lumens.  Hence  the 
"illumination  constant"  or  efficiency  of  the  system  under 
test  conditions  is  the  quotient  of  1102  and  2168,  or  51  per 
cent.  The  lumens  effective  per  watt  are  4.4,  a  high  value 
for  diffusing  globes  even  when  used  with  high-efficiency 
lamps  m  light-colored  rooms.  The  fact  that  the  globes 
absorb  very  little  light  and  the  fact  that  they  embody  a 
reflecting  device  both  contribute  toward  the  efficiency  of 
the  illumination. 

As  is  well  known,  no  system  of  illumination  will  give 
satisfactory  results  if  the  lamps  and  reflectors  are  covered 
with  dust.  The  time  necessary  to  keep  arc  lamps  or  in- 
candescent lamps  clean  is  well  spent  when  the  improve- 
ment in  appearance  and  increase  in  illumination  are  con- 
sidered. In  the  installation  here  described  the  total  time 
required  for  cleaning  the  lighting  units  amounts  to  ap- 
proximately  one-half  hour   per  unit  per  month.     The   re- 


flector balls  are  dusted  with  a  dry  cloth  once  a  week,  while 
once  a  month  each  imit  is  thoroughly  washed.  The  fi.x- 
tures  also  are  cleaned  and  polished  once  a  week.  Here 
the  efficiency  maintenance  of  lighting  units  is  doubtless 
brought  to  the  highest  practical  standard,  for  absolute 
cleanliness  is  characteristic  of  these  establishments. 

Efficiency  is  only  one  of  several  qualifications  which  a 
satisfactory  system  of  restaurant  illumination  should  pos- 
sess. The  physiological  effect  on  the  eyes  of  patrons 
should  be  considered  carefully,  and  this  brings  up  the 
questions  of  steadiness  and  diffusion.  As  regards  the 
former,  the  electric-incandescent  system  leaves  nothing  to 
be  desired.  .\s  regards  the  latter,  the  system  tested  affords 
sufficient  diffusion  for  eye  comfort.  The  reflector  balls 
are  an  example  of  the  "satin-finished  glass"  as  distin- 
guished from  the  "opal-glass"  type  of  diffusion.  One 
.sees  no  image  of  the  lamp  filament,  but  the  globe  surface 
appears  to  the  observer  to  be  slightly  more  luminous  near 
the  middle  than  close  to  the  periphery. 


LIFE  OF  UPRIGHT  TUNGSTEN  LAMPS. 


When  tungsten  lamps  were  first  introduced  it  was  with 
considerable  misgiving  that  some  began  to  install  them  in 
an  upright  position.  It  was  feared  that  placing  them 
upright  might  have  a  detrimental  effect  on  the  life,  as  did 
the  horizontal  placing  of  some  earlier  lamps.  Nevertheless 
many  lamps  have  been  used  in  an  upright  position  the  last 
three  years,  especially  on  ornamental  lamp-posts  for  street 
lighting  and  on  indirect-lighting  fixtures  for  interior  light- 
ing. As  a  general  rule,  no  comparison  of  the  life  obtained 
from  these  lamps  could  be  made  w^ith  lamps  in  the  pendent 
position.  Some  tests  recently  completed,  however,  the  con- 
ditions of  which  are  not  free  for  publication,  indicate  that 
if  anything  better  life  can  be  expected  from  large  tungsten 
lamps  in  an  upright  position  than  from  lamps  under  iden- 
tically similar  local  surroundings  in  a  pendent  position. 
There  seems  to  be  some  good  reason  for  this.  The  filament 
is  more  flexibly  supported  with  the  lamp  in  an  upright  posi- 
tion, as  tungsten  lamps  have  been  constructed  in  the  past, 
than  with  the  lamp  in  the  pendent  position.  With  lamps 
in  the  pendent  position  the  filament  hangs  from  rigid 
anchors  and  is  especially  subject  to  breakage  because  of 
the  rigidity  of  support.  This  is  not  so  true  in  more  recent 
designs  of  lamps.  This  question  is  one  which  becomes  of 
decreasing  interest  as  the  earlier  types  of  lamps  are  re- 
placed by  new  lamps,  but  it  is  nevertheless  interesting  to 
note  that  what  was  once  thought  to  be  the  doubtful  prac- 
tice of  placing  lamps  upright  gives  results  as  good  as  and 
probably  better  than  the  pendent  position. 


A  NEW  IDEA  IN  ALTERNATING-CURRENT  UNDER- 
GROUND DISTRIBUTION. 


A  number  of  prominent  business  men  in  Decatur,  III., 
purchased  a  block  of  ground  recently  and  erected  on  it 
several  fine  residences  for  themselves  with  space  remaining 
in  the  tract  for  several  other ,  houses  of  like  character. 
These  homes  are  handsome  specimens  of  domestic  archi- 
tecture, and  of  course  the  owners  desired  the  conveniences 
of  electrical  energy,  both  in  their  houses  and  the  garages 
in  the  rear.  Four  of  these  modern  residences  facing  a 
private  driveway  to  the  south,  w-ith  accompanying  garages, 
were  comjileted  last  fall,  and  their  location  is  shown  by 
Fig.  I  of  the  accompanying  illustrations.  The  owners  of 
the  property  did  not  desire  any  poles  or  overhead  wires  in 
their  grounds,  and  the  question  arose  how  to  secure  a 
practicable  underground  distribution  from  a  near-by  over- 
head alternating-current  circuit. 
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Underground  distribution  was  required  primarily  on  ac- 
count of  the  unsightliness  of  overhead  poles  and  wires  in 
such  a  high-class  residence  neighborhood  as  it  was  desired 
to  make  of  this  tract,  and  secondly  because  the  overhead 
wires  could  not  be  strung  without  marring  the  beauty  of 
some  fine  old  trees  on  the  property.  Various  methods  of 
meeting  the  situation  were  discussed,  and  finally  Mr.  F. 
r.   P.  Seuel.  of  Chicago,  a  personal  friend  of  one  of  the 
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Fig.    1 — General    Plan    of    Wiring    for    Alternating-Current    Und€ 
Residence   Property. 

gentlemen  interested,  was  called  into  consultation,  and  he 
devised  the  plan  which  was  installed  and  which  is  described 
herewith.  Mr.  Seuel  has  had  many  years'  practical  e.xperi- 
ence  with  the  underground  department  of  the  Common- 
wealth Edison  Company,  and  was  therefore  particularly 
well  fitted  to  plan  an  installation  of  this  kind. 

Fig.  I  is  a  plan  of  the  property  served,  showing  the 
method  of  distribution  adopted.  The  overhead  circuit  runs 
to  a  cable  pole  on  the  east  side  of  Pine  Street,  indicated 
in  the  drawing.  From  there  two  underground  lead-covered 
cables  run  west  to  a  transformer  house  of  artistic  design 
located  near  the  center  of  the  property,  and  from  this 
point  underground  lead-covered  secondary  cables  lead  to 
the  four  garages,  from  which,  in  turn,  rubber-covered  un- 
derground cables  lead  to  the  four  houses  at  present  served. 
The  layout,  however,  is  such  that  an  equal  number  of 
houses    and   garages    fronting   on    William    Street,    on    the 


while  Fig.  3  is  a  drawing  giving  an  elevation  inside  the 
transformer  house,  showing  the  electrical  cpnnections. 
This  transformer  house  is  built  of  brick  with  stone  trim- 
mings, and  is  designed  to  harmonize  with  the  architecture 
of  the  residences  and  garages.  The  windows  and  a  glass 
panel  in  the  door  are  provided  with  wire  glass,  and  the 
whole  structure  is  fireproof.  The  roof  of  this  attractive 
building  projects  beyond  the  walls  and  is  elevated  from 
the  masonry  structure  by  mas-  ; 
sive  beams,  the  opening  thus  se- 
cured being  used  to  give  ample 
ventilation.  To  enhance  the 
ornamental  appearance  of  the 
structure,  a  small  porchlike  ad- 
dition is  provided,  as  shown  in 
the  illustration,  giving  space 
for  flower  boxes. 

The  transformer  and  its  con- 
nections are  installed  on  the 
north  wall  of  the  interior  of  the 
transformer  house,  in  the  man- 
ner shown  in  Fig.  3.  The 
frame  of  the  transformer  and 

the  neutral  wires  are  grounded, 

and  there  is    also    a    drainage 
connection  to  the  sewer,  as  in- 
ground  Distribution  on  dicated.     The  2300-voIt   incom- 
ing primary  wires  pass  through 
potheads  and  insulator-type  cut-outs  before  going  to  the 
transformer,  which  is  rated  at  15  kw.     The  secondary  cir- 
cuits are  provided  by  three  wires  carrying   110-220  volts. 
The   overhead   circuit   at   Pine    Street   passes   through   a 
lightning  arrester   on   one   pole   before   proceeding   to   the 
cut-outs  and  potheads  leading  to  the  upright  iron  pipe  on 
the  near-by  cable  pole.     The  details  of  the  equipment  on 
these  poles  are  shown  in  Fig.  4. 

.\11   material    used   in   connection   with   this   installation 
was   supplied   by   the   owners  except  the   transformer,   cut- 


Fig.  2 — Exterior  of  Transformer  House. 

north  side  of  the  property,  can  be  served  from  the  same 
center  of  distribution.  All  of  the  primary  and  secondary 
lead-covered  cables  are  installed  in  3-in.  fiber  ducts  laid 
26  in.  below  the  surface  of  the  ground  and  protected  on 
top  by  3  in.  of  concrete.  In  addition  to  the  electric-service 
cables  laid  in  this  trench,  the  two  competing  telephone 
companies  operating  in  Decatur  took  advantage  of  the 
occasion  to  install  their  distributing  cables  in  the  same 
trench.  There  are  thus  no  overhead  wires  on  the  property, 
either  electric  light  or  telephone. 

Fig.  2  shows  the  appearance  of  the  transformer  house. 


Fig.   3 — Transformer   Connections.. 

outs,  potheads  and  lightning  arresters,  which  were  sup- 
plied by  the  Decatur  Railway  &  Light  Company,  which 
furnishes  the  electrical  energy.  The  central-station  com- 
pany also  did  the  construction  work.  By  this  arrangement 
of  sharing  the  expenses  the  property  owners  are  convinced 
that  they  have  secured  an  exceptional  installation  for  com- 
paratively little  money.  The  commendatory  features  of 
the  plan  are  its  simplicity,  safety  and  ready  accessibility. 
There  can  be  no  transformer  trouble  due  to  moisture  or 
water,  which  is  the  great  objection  to  underground  trans- 
former installations.     .Mthough  the  transformer  is  installed 
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^eviral  feet  above  grade,  drainage  is  prdxided  as  additional 
lirccaution,  as  shown  in  Fig.  3.  The  ventilation  jirovided 
for  the  transformer  house  is  more  than  sufiicient,  and  the 
door    to    the    attractive    little    building    housing    the    trnns- 


Fig.    •) — Details    of    Poles    Carrying    Overhead    Circuit    for    Under- 
ground Distribution  on  Residence  Property. 

'■irmer  is  kept  securely  locked,  only  the  central-station 
aipany  and  one  of  the  owners  having  keys.  The  wire 
i>s  will  prevent  missiles  from  the  hands  of  mischievous 
vs    reachins;    the    interior. 


WIRING  AND  FUSING  OF  INDUCTION  MOTORS. 


.\t  the  recent  biennial  meeting  of  the  electrical  commit- 
tee of  the  Underwriters'  Xational  Electric  Association,  now 
the  Xational  Fire  Protection  Association,  the  following 
changes  were  made  in  the  Xational  Electrical  Code  rules 
governing  the  wiring  and  fusing  of  induction  motors :  The 
first  paragraph  of  Rule  8-c  (Motors)  now  reads:  "Eacli 
motor  and  resistance  box  must  be  protected  by  a  cut-out 
and  controlled  by  a  switch  (see  No.  17-a),  said  switch 
plainly  indicating  whether  "on"  or  "off"  (except  as  pro- 
vided for  electric  cranes,  see  34  A-c).  Small  motors  may 
be  grouped  under  the  protection  of  a  single  set  of  fuses. 
provided  the  rated  capacity  of  the  fuses  does  not  exceed 
6  amp.  With  motors  of  J4  hp  or  less  on  circuits  where 
the  voltage  does  not  exceed  300,  single-pole  switches  may 
be  used  as  allowed  in  No.  22-c,"  etc. 

thanges  were  made  in  Rule  21-rf  (Fuses  and  Circuit- 
Breakers),  third  paragraph,  as  follows:  "The  above  shall 
not  apply  to  motors,  except  that  small  motors  may  be 
grouped  under  the  protection  of  a  single  set  of  fuses,  pro- 
vided the  rated  capacitv  of  the  fuses  does  not  exceed  6 
amp." 

The  fourth  paragraph  under  the  same  rule  has  been  re- 
vised to  read :  "The  fuses  in  the  branch  cut-outs,  exce])! 
for  motors  as  noted  above,  must  not  have  a  rated  capacity 
greater  than  6  amp  on  no-volt  systems,  and  3  amp  on  220- 
volt  systems." 

The  first  paragraph  of  Rule  21-e  has  been  amended  as 
follows:  "The  rated  capacity  of  fuses  must  not  exceed  the 
allowable  carrying  capacity  of  the  wire  as  given  in  No.  16. 
Circuit-breakers  must  not  be  set  more  than  30  per  cent 
above  allowable  carrying  capacity  of  the  wire  unless  a 
fusible  cut-out  is  also  installed  on  a  circuit.  Where  rubber- 
covered  wire  is  used  for  the  leads  or  branches  of  alternat- 
ing-current motors  of  the  types  requiring  large  starting 
currents,  the  wire  may  be  protected  in  accordance  with 
Table  B  of  No.  16,  except  when  circuit-breakers  are  in- 
stalled which  are  equipped  with  time-element  devices." 

Rule  21-/  has  been  slightly  changed  by  substituting  for 
the  word  "phase"  the  word  "wire."  so  that  it  now  reads: 
"Each  wire  of  motor  circuits,  except  on  main  switchboard 
or  when  otherwise  subject  to  competent  supervision,  must 
be  protected  by  an  approved  fuse,  whether  automatic  over- 
load circuit-breakers  are  installed  or  not,"  etc. 


Letter  to  the  Editor. 


Limits  of  Greater  Electrical  Networks. 


/  ti  //i<-  Editor  of  Electrical  World: 

Sir: — In  the  discussion  of  electrical  distribution  on  a 
large  scale  from  a  great  central  plant,  there  are  several 
factors  to  which  due  weight  does  not  appear  to  be  given. 
Several  of  the  larger  central  stations  of  the  country  have 
gone  into  an  extensive  distribution  outside  their  immediate 
urban  territory  and  have  obtained  e:<cellent  results  in  so 
doing;  yet  this  success  does  not  prove  that  they  can  eco- 
nomically keep  on  with  the  policy  of  extension  to  an  in- 
definite distance. 

There  is  a  period  in  the  expansion  of  any  area  when  the 
losses  incurred  in  transmission  and  the  larger  expense  en- 
tailed by  increasing  distance  from  the  generating  station 
make  necessary  the  establishment  of  one  or  several  ad- 
ditional stations  to  take  care  of  the  load  remote  as  con- 
cerns the  main  plant.  When  this  state  of  affairs  is  reached 
it  is  at  least  an  open  question  whether  the  additional  gener- 
ating stations  cannot  do  their  work  just  as  cheaply  and 
effectively  under  some  other  management  than  the  original 
one.  The  time  comes  when  increase  in  size  of  station  and 
in  output  ceases  to  win  economies  large  enough  to  cover 
transmission  losses.  When  one  is  dealing  with  hydroelec- 
tric plants  in  which  there  is  extremely  cheap  power  pro- 
duction one  can  stand  heavy  transmission  losses  and  still 
1-eep  above  the  cost  of  locally  generating  power.  This 
margin,  however,  becomes  small  when  the  comparison  is 
between,  let  us  say,  a  50,000-kw  steam  plant  and  a  io,ooo-kw 
steam  plant,  both  equipped  with'  modern  apparatus. 

The  advent  of  the  steam  turbine,  which  has  had  so 
marked  an  effect  in  the  economies  of  power  production, 
tends  to  lessen  the  difference  in  cost  between  a  large  plant 
and  a  colossal  one,  and  hence  to  lessen  the  economical 
limit  of  transmitted  power  received  from  the  latter.  Simi- 
larly, the  gains  due  to  diversity  factor  become  less  and 
less  important  as  the  transmission  losses  become  heavier, 
until  at  last  a  distance  will  be  reached  at  which  no  practical 
change  in  diversity  factor  would  overcome  the  losses,  of 
one  kind  and  another,  chargeable  to  distance.  It  does  not 
follow  that  because  there  have  been  some  notably  success- 
ful examples  of  great  hydroelectric  networks  similar  net- 
works operated  chiefly  or  wholly  from  steam  plants  will 
])ay.  Their  economic  limits  are  certainly  different  from 
those  met  in  the  case  of  hydroelectric  systems  and  may  be 
much  shorter. 

There  is  strong  probability  that  in  a  considerable  num- 
ber of  cases  the  economic  size  of  plant  has  already  been 
l)assed — that  is,  there  are  undoubtedly  some  systems  in 
which  the  transmission  losses  more  than  overbalance  any 
saving  obtained  by  generating  in  one  rather  than  in  sev- 
eral places.  The  saving  of  cost  by  centralized  management 
would  be  in  many  cases  of  larger  networks  somewhat 
dubious.  There  is  a  point  at  which  centralization  defeats 
its  own  ends,  and  this  has  been  in  a  measure  found  more 
than  once  in  large  companies.  The  chance  of  providing 
rural  and  suburban  service  that  could  not  be  reached  by  a 
local  central  station  is  attractive,  but  it  depends  on  a  con- 
dition not  always  met  in  transmission  systems.  If  the  com- 
pany owning  a  big  network  would  agree  to  retail  power  to 
all  the  communities  it  touched  not  already  supplied,  the  plan 
would  have  considerable  advantages,  but  the  tendency  of 
modern  big  networks  is  to  sell  power  wholesale  and  they 
are  not  always  freely  permitted  to  do  retail  business. 

Broadly,  from  the  engineering  standpoint,  there  are  limits 
to  economical  transmission  from  steam-driven  stations 
which  cannot  be  neglected,  and  these  limits  are  not  infre- 
quently passed.  From  the  financial  standpoint  it  may  be 
<Iesirable  to  extend  service  even  well  up  to  this  limit,  but  the 
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big  gains  in  the  development  of  networks  have  been  made 
through  the  utilization  of  hydraulic  power.  When  the  terri- 
tory covered  is  so  large  as  to  necessitate  a  number  of  large 
generating  stations,  the  question  of  the  separate  or  unified 
ownership  of  the  various  segments  of  the  network  becomes 
of  practically  very  little  importance  from  the  standpoint  of 
the  engineer.  If  a  great  network  is  to  be  formed  with  a 
view  of  working  out  the  utmost  possible  economics  in  in- 
stallation and  operation,  interconnection  of  all  its  parts  and 
unified  ownership  possess  advantages.  If,  however,  the  or- 
ganization is  made  all-inclusive  merely  to  facilitate  the 
issuing  of  securities,  tlie  work  is  of  dubious  public  benefit. 


In  practice,  the  matter  will  work  itself  out  rather  easily. 
Each  central  station  will  find  its  own  limits  for  its  eco- 
nomical expansion  judged  from  the  engineering  standpoint. 
When  these  are  passed  and  the  realm  of  high  finance  is 
entered,  one  cannot  be  over-enthusiastic  about  the  results. 
It  should  be  added  that  this  discussion  does  not  apply  tn 
the  case  of  a  central  steam-generating  plant  which  wouiii 
supplv  electrical  energy  within  a  district  containing  numer- 
ous small  central-station  companies  now  manufacturino 
their   snpplv  under  uneconomical   conditions. 

Ch.^ri.es   L.   W.\kxer. 
.Wrc  York. 
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Generators,   Motors  and  Transformers. 

Checking  of  Connection  Diagrams  of  Three-Phasc 
Machines. — H.  C.  Specht. — The  author  describes  how  to 
check  connection  diagrams  of  three-phase  machines.  If 
the  winding  of  a  complete  star-connected  stator,  for  ex- 
ample, is  to  be  checked,  the  respective  phases  would  be 
excited  by  low-voltage  direct  current  applied  across  the  ter- 
minals of  the  three-phase  machine  connected  together,  and 
the  neutral  point  and  the  polarity  of  the  winding  explored 
by  means  of  a  compass  or  magnetized  needle  held  within  the 
stator  near  the  face  of  the  iron.  Then  there  should  be 
three  times  as  many  poles  as  the  rated  number  of  poles  of 
the  machine,  reversing  alternately  and  spaced  equally,  pro- 
vided the  machine  has  a  balanced  winding.  In  the  case  of 
a  delta-connected  winding  it  would  be  necessary  simply  to 
open  the  delta  at  any  convenient  point,  such  as  at  the  point 
of  connection  of  one  of  the  terminals  and  connect  the  two 
free  ends  to  the  source  of  power. — Elec.  Jour.,  June. 

Partial-Slot  Windings  for  Polyphase  Generators. — M. 
Seidner. — The  translation  of  his  recent  German  paper  on 
the  theory  and  construction  of  partial-slot  windings  for 
polyphase  generators.  .\n  account 'is  given  of  a  graphical 
method  of  developing  the  windings  on  various  types  of 
polyphase  machines.  This  is  designed  to  act  as  a  useful 
aid  in  the  construction  of  such  windings  as  are  employed  in 
practice.  The  theory  is  applied  to  a  number  of  different 
types  of  commercial  machines. — Lond.  Electrician,  June  9. 

Lamps  and  Lighting. 

Photometric  Units. — H.  T.  H.xrrison. — An  article  on  the 
nomenclature  of  primary  and  secondary  sources  of  light 
with  special  reference  to  a  recent  article  by  Trotter.  The 
author  emphasizes  that  illumination,  as  defined  by  the 
terms  at  our  disposal,  does  not  differentiate  between  the 
class  of  illumination  which  will  make  visible  the  details  of 
solid  objects  and  that  which  will  not.  If  illumination  is  the 
quality  and  quantity  which  stimulate  the  eye  in  discrimina- 
tion of  outlines  and  perception  of  colors,  then  in  order  to 
know  the  extent  to  which  it  is  likely  to  assist  in  the  dis- 
crimination of  outlines  it  is  necessary  to  know  the  area  of 
the  source  from  which  the  light  emanates  and  also  the 
direction.  A  monochromatic  solid  object,  like  statuary,  for 
instance,  demands  that  every  curve  or  angle  must  reflect 
varying  degrees  of  light  back  to  the  eye  in  order  that  it 
can  be  seen  in  detail,  and  this  applies  in  varying  degree  to 
all  objects,  except  plain  artificial  ones,  such  as  pictures 
where  the  artist  has  done  what  the  varying  degree  of  illumi- 
nation has  to  do  in  the  case  of  a  .solid  object.  Therefore, 
if  an  illuminating  engineer  specifies  only  the  degree  of 
illumination  in  foot-candles,  or  any  other  terms  at  present 
in  use,  he  must  not  be  surprised  if  the  result  is  not  satisfac- 
tory. In  cases  where  the  light  is  radiated  from  one  or 
more  sources  the  effect  of  light  and  shade  will  be  produced, 
whereas  if  it  emanates  from  all  directions,  being  reflected 


by  the  hnninosity  of  the  surrounding  surfaces,  the  opposite 
effect  will  be  the  result.  Therefore,  if  the  term  luminosity 
is  to  be  used  to  indicate  the  reflecting  value  of  these  sur- 
faces, he  suggested  that  "lumens"  should  be  allotted  to  light 
flux  obtained  by  reflection.  The  objection  to  this  appear- 
to  be  that  the  term  "lumens"  has  already  been  appropriate  1. 
Therefore,  it  would  perhaps  be  advisable  to  coin  a  new 
term  for  the  light-emitting  power  of  a  secondary  source, 
and  a  new  unit  to  describe  the  value  of  the  illuminati  ui 
derived.  The  physical  value  of  illumination  is  not  alwavs 
equal  to  surface  radiation  per  square  centimeter  multiplied 
by  the  area  of  the  light  source.  Therefore,  the  unit  re- 
quired is  that  which  distinguishes  between  the  light  flux 
which  produces  contrasts  and  that  which  does  not.  It 
would,  then,  be  possible  to  judge  the  true  physical  value  of 
the  resulting  illumination.  An  illumination  derived  from 
a  source  of  comparatively  small  area  will  accentuate  con- 
trasts of  light  and  shade,  and  that  derived  from  a  relatively 
large  area  will  reduce  them.  So,  mathematically,  the  unit 
is  required  to  describe  the  degree  of  divergence  from  the 
«  =  <:/'-=-  D'  formula,  where  candle-power  is  taken  as 
emanating  from  a  point  source ;  in  other  words,  a  factor 
which  reaches  unity  when  illumination  is  derived  equally 
from  all  directions  and  a  maximum  when  illumination  is 
derived  from  one  infinitely  small  point.  For  example, 
if  I  cp  gives  o.oi  ft. -candle  at  a  distance  of  10  ft.,  it 
will  give  .V  ft.-candles  measured  5  ft.  from  an  albedo  plain 
surface  of  practically  infinite  area  illuminated  by  a  i-cp 
light  at  a  distance  of  5  ft.  Thus  the  new  unit  would  denote  | 
a  shadow-giving  efficiency  of  o.oi  -^  .r,  and  could  be  meas-  j 
ured  by  an  ordinary  illumination  photometer  by  measuring  | 
the  illumination  on  the  light  and  dark  side  of  an  object.  1 
The  difference  would  give  the  relative  shadow  value  of 
direct  and  indirect  lighting,  which  would  be  the  maximum 
if  all  the  lighting  were  obtained  from  a  point  source  and 
the  minimum  when  the  light  is  obtained  equally  from  all 
directions. — Lond.  Electrician,  May  26. 

A  Light  Filter  and  Definition  of  Light  Intensity. — R.  .\. 
HousTOUN. — .\  note  on  a  recent  paper  presented  before  the 
Royal  Society  in  London.  The  author  stated  that  a  thermo- 
pile could  not  be  used  for  the  measurement  of  candle-power 
because  it  gave  the  same  value  to  the  energy  of  every 
wave-length,  invisible  as  well  as  visible.  The  author,  how- 
ever, had  found  by  spectro-photometric  investigation  in  the 
ultra-violet,  visible  and  infra-red  parts  of  the  spectrum 
that  if  a  filter  consisting  of  aqueous  solutions  of  copper 
sulphate  and  potassium  bichromate  of  a  particular  strength 
in  glass  cells  be  placed  before  the  thermopile,  then  this 
filter  stopped  the  ultra-violet  and  infra-red  entirely  and  let 
through  a  fraction  of  each  wave-length  in  the  visible  spec- 
trum proportional  to  its  visibility.  In  other  words,  it 
weighted  each  radiation  according  to  its  visibility.  The 
voltage  of  a  tantalum  lamp  was  varied  over  a  wide  range, 
and    its    candle-power    as    read    by    thermopile    and    filters 
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1  il  well  wilh  the  readings  of  a  photaineter.     Owing  to 

iiigh   sensitiveness  of   the   galvanometer   required   the 

id  was  not  suitable  for  commercial  application,  except 

1 1  IS    for    integration    photometry,    when    a    number    of 

inpiles    might    be    connected    in    series    with    the    one 

mometer.     The  iriiportance  of   the   method   lay   in   the 

iiat  it  provided  a  satisfactory  basis  for  heterochroma- 

iiiitometry  independent  of  the  Purkinje  phenomenon  at 

itensities.     The  author,  therefore,  proposed  to  use  it 

:    defining  the  unit  of  light  intensity.     He   would  define 

0  hitter  as  that  source   the  total   intensity  of  radiation 

>ni  which  at  a  distance  of  i  ni  after  passing  through  his 

urs  would  be  .r  ergs  per  square  centimeter  per  second. 

If    the    standard    candle    x  should  be  about  0.8. — Lond. 

'ectrician.  May  26. 

Lamp  Specific  Consumptions. — B.  F.  Fisher. — The  author 
-  curves  showing  the  most  economical  specific  consump- 
■    of    50-watt    carbon-filament    lamps    and    of    40-watt 
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Metallized   Filament. 


ency    oi    40-Watt 


aictallized"-filament  lamps  (Fig.  l)  for  different  prices  of 
Miergy  (the  cost  of  the  kw-hour  in  cents  being  given  on  the 
ight  hand).  The  curves  reproduced  here  refer  to  a  "'nietal- 
ized"-filamcnt  lamp  consuming  2.56  watts  per  candle  per 
.andle-power  in  normal  operation,  with  a  candle-power  of 
5.6  and  a  life  of  600  hours,  the  cost  being  23  cents  less  20 
ler  cent  ^  18.4  cents.  The  solid,  drawn-out  lines  show  the 
otal  cost.  The  curves  made  up  of  dashes  give  the  energy 
■ost  and  the  curves  made  up  of  dashes  and  points  give  the 
irst  CDSt  and  renewals  of  lamps.  As  shown  in  the  illustra- 
lon,  at  I  cent  per  kw-hour  the  most  economical  specific 
:onsuniption  is  3.4  watts  per  candle  (which  is  materially 
)elow  the  value  for  commercial  metallized-filament  lamps), 
■^t  2.5  cents  per  kw-hour  the  most  economical  consumption 
s  2.8  watts  per  candle  (which  is  above  2.83  watts  per  can- 
lie,  the  low  operating  consumption  of  the  commercial  metal- 


lized-filament lamps).  At  3  cents  per  kw-hour  the  most 
economical  consumption  is  2.65  watts  per  candle  (which  is 
the  "medium  operating  consumption"  for  commercial 
lamps),  and  at  7  cents  per  kw-hour,  the  average  cost  for 
energy,  the  most  economical  consumption  is  2.22  watts  per 
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Fig.    2— Characteristic    Curves    of    Tungsten     Lamp. 

candle  (which  is  to-day  above  tlie  highest  commercial  con- 
sumption for  metallized-filament  lamps)  and  might  occasion 
a  slight  amount  of  annoyance  on  account  of  the  frequent 
renewals. — Elec.  Jour.,  June. 

Tungsten  Lamps. — J.  F.  Meyer. — An  article  discussing 
some  characteristics  of  tungsten  lamps.  Curves  are  given 
showing  the  change  of  resistance  in  current  with  varying 
voltage.  Fig.  2  gives  the  characteristic  curves  ,of  a  60- 
watt,  114-volt  tungsten  lamp  giving  the  variations  of  volt- 
age, current,  candle-power  and  life  as  functions  of  the 
specific  consumption  in  watts  per  candle-power.  Curves 
showing  the  horizontal  and  vertical  candle-power  distribu- 
tion of  the  tungsten  lamps  are  also  given. — Elec.  Jour.. 
June. 

Arc  Lamp. — A  note  on  an  arc  lani])  of  British  make  de- 


Fig.   3— View  Showing   Mechanism   of   Arc    Lainp. 

signed  to  work  with  frequencies  from  25  to  40.  This  has 
been  found  possible  by  constructing  on  the  hot-wire  prin- 
ciple,  a  strip  of  special  alloy  being  used  to  operate  the  chief 
working  parts.  Fig.  3  shows  the  operation  of  the  mechan- 
ism.    The  circuit  of  the  current  starts  at  terminal  T,  and 
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flows  down  L,  to  the  strip  S,  froni  which  it  passes  to  the 
top  of  electrode  holder  by  the  flexible  cord  f ,.  The  action 
of  the  current  in  expanding  the  strip  5  causes  the  disk  M 
to  rotate  and  lift  a  clutch  C.  thus  striking  the  arc.  The 
reverse  of  this  takes  place  if  the  arc  lengthens  or  breaks. 
In  this  lamp  the  dash-pot  is  absent,  and  there  is  also  no 
self-induction,  so  that  a  high  power- factor  is  maintained. 
On  200-440  volts  it  is  advisable  to  operate  the  hipips  in 
series  parallel  with  a  transformer,  so  that  each  lamp  is 
independent  in  the  circuit  and  the  substitutional  resistance 
and  cut-out  can  be  dispensed  with.^ — Lond.  Elcc.  Eng'ing, 
June  8. 

Mciisuriiig  Luminosity  of  the  S[<cctriiiii. —  F.  .Allen. — 
A  description  of  a  new  method  for  measuring  directly  the 
luminosity  of  the  spectrum.  It  is  based  on  the  principle  of 
the  flicker  photometer. — Phil  Mag.,  May. 

Generation,   Transmission   and    Distribution. 

Ilatcr-Poicer  in  Spain. — M.  Neust.aeiter. — The  first 
part  of  an  illustrated  description  of  the  high-tension  trans- 
mission plant  of  the  Hidroelectrica  Espaiiola.  It  furnishes 
energy  to  the  cities  of  Madrid,  Valencia,  Cartagena  and 
others.  The  water-power  plant  is  located  at  the  Jucar 
River,  and  its  distance  from  the  city  of  Madrid  is  254  km 
(152  miles)  and  its  distance  from  Cartagena  is  180  km  (108 
miles).  This  is  the  first  system  in  which  a  voltage  higher 
than  50,000  has  been  used  in  Europe  for  energy  transmis- 
sion. .At  present  the  voltage  of  transmission  is  67,000;  this 
will  be  raised  later  to  70,000.  In  the  present  instalment  the 
hydroelectric  equipment  is  described. — Elek.  Zcit..  June   i. 

Electric  Equipment  of  Printing  Office. — An  illustrated 
description  of  the  electric  equipment  of  a  new  printing 
plant  in  London.  It  is  in  a  large  four-floored  reinforced- 
concrete  building,  with  special  features  as  regards  heating, 
ventilating  and  fire  protection.  It  contains  a  full  equip- 
ment of  electrically  driven  machinery,  including  a  large 
number  of  rotary  and  flat-bed  presses  in  great  variety  of 
size  and  design,  special  folding,  gathering,  stitching, 
wrapping  and  cutting  machinery,  complete  electrotyping 
and  stereotyping  plant,  comprising  machines,  etc.  Elec- 
tric drive  by  individual  direct-current  motors  is  employed 
throughout,  and  the  lighting  is  entirely  by  means  of  metal- 
lic-filament lamps.  There  is  also  an  illustrated  article  by 
F.  Broadbent,  who  discusses  the  advantages  of  electric- 
motor  service  and  lighting  in  printing  establishments  on 
the  score  of  economy  and  convenience,  and  describes  the 
special  facilities  which  electric  driving  offers  in  the  way 
of  easy  and  accurate  control  of  printing  machines. — Lond. 
Elec.  Eng'ing,  May  25. 

Motor  Service  in  Factories. — H.  H.  Holding. — An  illus- 
trated article  giving  notes  on  factory  motor  service  costs 
with  respect  to  transmission  and  the  source  of  energy. 
The  load-factor  is  the  important  condition  which  deter- 
mines the  advantage  to  be  gained  both  in  transmission  of 
energy-  in  the  factory  and  in  the  source  of  energy  for  an 
electric  drive.  The  lower  the  load-factor  the  greater  the 
advantage  of  electric  drive  over  other  methods  of  trans- 
mission. The  higher  the  load-factor  the  cheaper  the  rate 
per  unit  of  energy  whether  the  energv'  be  produced  by  a 
private  plant  or  purchased  on  a  demand  basis.  As  the  fac- 
tory manager  becomes  better  advised  as  to  his  operating 
conditions  with  respect  to  load-factor  it  is  easier  for  the 
central  station  to  show  him  the  advantages  of  purchased 
energy. — Elec.  Jour.,  June. 

Gas  Producers. — J.  E.  Dowson. — A  paper  read  before  the 
(British)  Institution  of  Mechanical  Engineers.  A  brief 
survey  is  made  here  of  certain  types  of  gas  producers,  the 
theory  of  their  action  and  the  composition  of  the  gas  pro- 
duced being  given.  .\  comparison  is  also  made  between 
suction  plarrts  and  pressure  plants,  and  the  efifect  of  varying 
loads,  etc.,  is  discussed. — Lond.  Electrician.  June  2. 

Elevators. — F.  Hymans. — An  illustrated  article  on 
direct-traction  electric  elevators  in  the  Oliver  Building  in 
Pittsburgh. — Elec.  Jour.,  June. 


Traction. 

Trammiy  Progress  in  Berlin. — The  (ireat  Berlin  Stre 
Railway  Company  for  the  year  1910  declared  a  dividend  ■ 
8.5  per  cent  on  a  capital  of  $25,000,000.  The  rolling  sto( 
now  consists  of  675  double-truck  mut.)r  cars,  917  singl 
truck  motor  cars  and  1036  trailers.  The  last-mention( 
have  seats  for  twenty-four  passengers  and  standing  roo 
for  sixteen  on  the  end  platform.  The  number  of  passe 
gers  carried  during  1910  was  427,700,000,  as  against  y)t 
610,000  in  1909.  The  gross  earnings  were  $io,i92,8( 
in  1916  and  $9,444,820  in  1909.  The  distances  n 
were  60,281,160  car-miles  in  1910  and  55,823.700 
1909,  the  earnings  being  16.8  cents  and  16.6  cents  per  ca 
mile  respectively.  The  operating  expenses  were  55. 5S  p. 
cent  of  the  gross  earnings  in  1910,  as  against  54.82  per  ce; 
in  1909 ;  7.04  passengers  were  carried  per  car-mile.  Tl 
length  of  track  is  now  331.4  miles.  One  hundred  ar 
twenty-five  thousand  dollars  was  placed  to  the  road  dept' 
ciation  account  and  $131,250  to  the  account  for  renewal  1 
rolling  stock.  Under  the  agreement  with  Berlin  and  tl 
neighboring  municipalities  the  company  paid  over  $6g6,6i 
of  its  gross  earnings  to  the  local  authorities. — Lond.  lilc 
trician,  June  2. 

Electric  Traction  in  Prussia. — .\  review  of  the  work  doi 
from  T900  to  1910  by  the  government  department  of  Pru 
sia,  which  has  in  charge  the  German  railways,  w-ith  da 
on  the  use  of  the  single-phase  system  and  of  storage-battei 
cars  on  German  railways.  Figures  and  curves  are  giv( 
showing  the  increase  of  tariff.  The  receipts  from  suburb? 
passenger  traffic  in  Berlin  increased  from  $2,500,000 
1899  to  $5,500,000  in  1909. — Elck.  Zcit..  May  11. 

Installations,   Systems  and   Appliances. 

.Motor-Starting    Dex'icc. — A    note    on    a    recent     Briti; 
patent  (11. 186,  June  I,  191 1 )  of  the  Adams  Manufacturii  ( 
Company  (Cutler-Hammer  Manufacturing  Company  of  th  i 
country)    for  an  improvement  on  the  electricallv  operate 
,step-by-step  mechanism  which  now  rotates  a  contact  dru  | 
gradually    to    cut    out    resistance    from    the    motor    circu 
The    electrically    operated    mechanism    is    controlled    bv 
relay   device  which,  when   energized,  establishes  a   circu 
causing  the  step-by-step  mechanism  to  operate,  and  when  d 
energized    produces   a    circuit    allowing   the    mechanism 
operate  as  soon  as  the  current  is  restored,  when  the  conta  1 
drum  is  moved  and  the  whole  of  the  resistance  is  in  tl  ' 
motor  circuit  ready  for  starting.     An  au.xiliary  contact  se; 
nient  is  provided  and  operated  simultaneously  with  the  co 
tact   drum,   the   segment   controlling  the   circuit   through 
solenoid,  which  operates  the  main  switch  in  the  motor  ci 
cuit.     The  segment  also  opens  the  circuit  through  a  soleno 
operating  the  step-by-step  mechanism,  when  all  the  rcsij 
ance   is   either   out   or    in   the   motor   circ.iit. — Lond.    Eh 
Eng'ing.  June  8. 

Double  Energy  Rate. — A.  Mohl. — The  author  discuss 
some  criticisms  which  have  been  raised  against  the  ra 
formerly  proposed  by  him  which  is  a  simple  double  ra 
so  that  when  a  certain  current  limit  is  exceeded  a  high 
price  is  charged.  The  consumer  is  not  obliged  to  consun 
a  certain  amount  of  energy  per  year.  The  working  of  tl 
rate  is  explained  and  it  is  emphasized  that  a  simple  seri 
relay  can  be  used.  The  author  thinks  that  this  rate  e 
courages  the  use  of  electricity  for  domestic  purposes  ai 
a  greater  utilization  of  electricity  in  installations  wi 
motor  connections  which  would  otherwise  be  used  only  f 
short  periods. — Elek.  Zeit..  May  11. 

Wires,  Wiring  and  Conduits. 

Telescopic  Mast. — An  illustrated  description  of  a  tel 
scopic  mast  of  British  make.  The  mast  consists  of  a  seri 
of  welded  steel  tubes  of  gradually  decreasing  diameter  ai 
thickness,  which  are  adapted  to  slide  telescopically  with 
one  another.  The  novelty  of  the  design  lies  in  the  methr 
employed  for  extending  the  mast,  for  which  purpose  ;_ 
untempered  perforated  steel  band  is  employed.     By  mea 
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I   winch  the  steel  band  is  rolled  out  and  extends   the 
„jt. — Lond.  Electrician,  June  2. 

^n  Electrophysics  and   Magnetism. 

Ml  Incandescent   Lime   Cathodes. — R.   S.   Willows  and  T. 

.■tiCTON. — An    abstract    of    a    (British)     Physical    Society 

-cr    on    the    behavior    of    incandescent    lime    cathodes. 

iiiielt  has  shown  that  incandescent  lime  emits  a  large 

iilicr  of   negative   ions:    if,   therefore,   hot- lime   is   used 

-  tlic  cathode  a  discharge  may  be  obtained  in  a  vacuum 

he  with   potential   differences  as  low   as  30  volts.     The 

uration    with    time    of    these    cathodes,    under    continued 

^c,  has  been   investigated  and  the    following   results  ob- 

uned:     (i)   When  lime  is  heated  on  a  platinum  foil,  so 

ar  from  showing  fatigue  it  actually  increases  in  activity. 

\ith  potential  differences  greater  than  the  saturation  volt- 

ihis  increase  may  be  ninefold.     At  lower  voltages  a 

-   l)ut  steady  increase  up  to  100  per  cent  has  been  found, 

steady  activity  falls  when  the  lime  is  cold;  the  initial 

.  ity  may  greatly  increase.     (2)  When  the  lime  is  heated 

nickel   foil,   if  the  tube  carries  a  heavy   discharge,  the 

urrent  increases  to  a  maximum  and  then  decreases.     A 

;rcatly   increased   activity   is   frequently   shown   after   the 

ime  has  been  cold  for  some  hours.    At  the  lower  voltages 

he  same  general   variations  are  shown  as  with   platinum. 

,0   Great  irregularity  is  frequently  shown  when  the  cur- 

ent  is  first  started;  at  this  stage  other  causes  than  tempera- 

urc.  such   as  mechanical   vibrations,   greatly   influence   the 

-sion  of  ions. — Lond.  Electrician,  May  19. 

schargc  from   Hot   Calcium   Oxide. — C.    D.   Child. — 

-II    the   potential    difference    between    the    electrodes    is 

eased   the    discharge    in   a    vacuum    from    hot    calcium 

if  passes  through  a  critical  condition,  the  current  being 

much  greater  after  the  critical  point  is  passed  and  the 

:iarge  becomes  luminous.    It  has  been  suggested  by  Mr. 

'.  Thomson  that  this  sudden  change  is  caused  by  the 

•cules   having  been   hit  so  often   by  the   electrons  that 

iiiciiiy  of  them  are  in  a  state  of  unstable  equilibrium,  and 

that  when  in  this  state  only  a  small  increase  in  the  electric 

force   is    needed    to    cause    ionization.      The    author   offers 

some  reasons  why  he  thinks  that  this  is  not  the  correct 

explanation,  and  he  suggests  that  the  phenomena  may  be 

.explained  by  assuming  that  ionization  is  produced  at  the 

cathode  by  the  bombardment  of  its  surface  by  positive  ions 

^and  that  such  ionization  occurs  very  much  more  easily  with 

.a  very  hot  cathode  than  with  one  which  is  cold.    The  poten- 

.  tial  difference  between  the  beginning  and  end  of  a  striation 

/was  found  to  increase  as  the  pressure  of  the  gas  increased 

,  and  to  decrease  slightly  when  the  current  was  increased. 

It  was  in  certain  cases  as  low  as  10  volts.     Because  of  the 

similarity  between  this   form  of  discharge  and  the  electric 

arc  it  is  reasonable  to   assume   that  the   electrons  at   the 

cathode  of  the  arc  are  also  produced  by  bombardment  of 

the  cathode  by  the  positive  ions  which  come  from  the  gas, 

,  and  that  they  are  not  to  any  great  extent  emitted   from 

within  the  cathode  because  of  its  high  temperature.     Such 

I  an  explanation  accounts  for  certain  difficulties  which  may 

be  raised  against   any  other   explanation. — Phys.   Rez'iew, 

,  May. 

Lecher  System  of  Free  Vibrations. — F.  C.  Bl.'vke  and  E. 
A.  RuppERSBERG. — An  account  of  an  experimental  investi- 
gation in  which  it  is  shown  how  it  is  possible  to  obtain  on 
a  set  of  parallel  Lecher  wires  a  system  of  free  vibrations 
uncontaminated  by  oscillator  influence  except  that  of  coup- 
ling. It  is  found  that  the  unmodified  theory  fits  even  the 
case  of  close  coupling  to  a  first  approximation.  The  man- 
ner in  which  the  theory  has  to  be  modified  for  a  second 
approximation  is  pointed  out.  The  conditions  for  freedom 
from  contamination  are  found  to  be  two — the  introduction 
I  of  suitable  air-gaps  into  the  oscillator  circuit  and  suitable 
I  water  resistance  between  the  induction  coil  and  oscillator. 
The  results  of  varying  these  conditions  are  studied.  A 
ratio  between  fundamental  maximum  and  minimum  equal 
to  125  to  I  is  experimentally  obtained,  and  it  is  thought  that 


this  ratio  can  be  materially  increased  by  observing  the  best 
conditions  for  controlling  the  various  factors  that  enter 
into  the  problem.  The  ratio  between  Lecher  wire-length 
and  wave-length  is  found  to  be  2.07  and  the  difference  be- 
tween this  value  and  the  theoretical  value  2.00  is  shown  to 
be  due  to  an  "end-correction"  which  is  necessarily  always 
present. — Phys.  Review,  May. 

Ions  in  Flames. — H.  A.  Wilson. — A  discussion  of  the 
measurement  of  the  velocity  of  the  ions  of  alkali  salt  vapors 
in  flames.  The  author  concludes  that  the  positive  ions  of 
alkali  salts  in  flames  are  probably  single  atoms  of  the  metal, 
and  that  the  negative  ions  are  electrons. — Phil.  Mag.,  June. 
Units,  Measurements  and  Instruments. 

Analysis  of  the  Harmonics  in  an  Alternating  Current. — 
H.  Smith. — The  author  utilized  the  principle  of  resonance 
for  the  examination  of  the  harmonics  present  in  an  alter- 
nating-current supply.  The  method  is  simple  and  sensitive. 
If  a  circuit    (Fig.   4)    consists  of  an   inductance  L  and   a 
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Supphr^      Coupling  Circuit  Telephone  Circuit 

Fig.  4 — Diagram  of  Connections. 

capacity  C,  we  can  produce  an  oscillating  circuit  of  low 
frequency,  which  can  be  coupled  with  the  alternating  supply 
which  is  to  be  examined.  By  alternating  the  value  of  C 
we  can  give  to  the  circuit  the  same  period  as  any  of  the 
harmonics.  To  test  when  the  circuit  is  in  resonance  with 
any  particular  harmonic  a  telephone  is  joined  across  the 
condenser  and  a  note  is  heard  which  has  the  same  pitch  as 
the  frequency  of  the  circuit.  It  is  necessary  that  a  fairly 
large  resistance  (10,000  ohms  or  more)  should  be  placed 
in  series  \yith  the  telephone.  As  C  is  varied  from  zero  up- 
ward, all  the  harmonics  are  heard  in  turn  in  the  telephone, 
each  harmonic  producing  a  note  which  rises  to  a  maximum 
with  a  certain  value  of  the  capacity.  To  find  what  har- 
monic has  been  reinforced  by  resonance  all  that  is  necessary 
is  to  find  the  pitch  of  the  whole  note  with  a  sonometer  and 
divide  by  the  frequency  of  the  fundamental ;  or,  if  L  and  C 
are  known,  the  frequency  of  the  circuit  divided  by  the 
frequency  of  the  fundamental  will  give  the  harmonic. 
Moreover,  since  the  pitch  of  the  note  is  the  frequency  of 
the  circuit,  if  C  is  known  and  L  unknown,  the  value  of  L 
may  be  calculated  from  the  formula  2Trn\/LC  ^  i,  where  n 
is  the  pitch  of  the  note.  As  C  is  varied  till  a  particular  note 
m  the  telephone  reaches  a  maximum  intensity  the  current 
through  the  telephone  due  to  any  particular  harmonic  must 
also  be  a  maximum. — Lond.  Electrician,  June  2. 

Electricity  Meters. — A  note  on  a  recent  British  patent 
(1930,  May  18,  191 1 )  of  AUg.  Elek.  Ges.  This  relates  to 
meters  where  the  consumption  above  a  certain  amount  of 
energy  is  registered  by  means  of  parts  which  rotate  in  the 
same  direction  and  are  driven  respectively  by  the  meter 
and  by  a  constant  force  corresponding  to  a  determined 
maximum  energv'.  In  the  improved  meter  tw-o  registering 
counting  mechanisms  are  provided,  one  of  which  continu- 
ally registers  by  an  amount  corresponding  to  the  deter- 
mined maximum  energy,  while  the  second  increases  by  this 
amount  only  when  the  consumption  is  below  the  maximum 
energy,  whereas  on  exceeding  this  the  total  consumption  is 
registered,  so  that  the  difference  of  the  results  of  the  count- 
ing mechanisms  shows  the  amount  in  excess  of  the  deter- 
mined maximum  energy.— Lond.  Elec.  Eng'ing,  May  25. 

Insulating  Material. — A  note  on  a  recent  British  patent 
(9858,  May  11)  of  Mr.  W.  J.  Reid.  The  method  consists 
in  treating  with  paraffine  wax  a  mixture  of  from  forty  to 
sixty  parts  of  finely  powdered  cork  and  from  sixty  to  forty 
parts  by  weight  of  linseed  oil,  which  has  been  subjected  to 
a  temperature   usual  in  preparing  boiled  oil   for  painters 
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use  for  such  a  time  that  it  becomes  viscid  and  will  draw 
into  threads  when  cool.  This  mass  can  be  molded  while  hot 
into  any  shape,  and  when  hardened  can  he  exposed  to  the 
air  at  a  temperature  of  100  deg.  Falir.— Lond.  Elec.  Eiig'iiig, 
May  18. 

Units  and  Notations.— Four  committee  reports  by  Messrs. 
C.  L.  Weber.  L.  Fleischmann.  Thomaelen  and  G.  Dettmar 
on  electrical  units  and  uniform  notation,  presented  to  the 
Berlin  Electrical  Society.— £/rt.  Zcit..  May  11  and  18. 
Telegraphy,  Telephony  and  Signals. 

Determining  the  Clmnntcristic  Constants  of  Telephone 
Lines. — Deve.aux-Ch.-\rbo.\nel. — A  mathematical  article  on 
the  determination  of  the  damping  coefficient  of  a  long  tele- 
phone line  and  its  characteristic  impedance  on  which  the 
reflections  at  joints  of  two  telephone  lines  of  different 
specifications  essentially  depend.  The  author  closes  the  tele- 
phone line  to  be  tested  at  its  end  through  an  impedance 
equal  to  the  characteristic  impedance  of  the  line.  In  this 
case  there  are  no  longer  reflections  and  the  experimental 
determinations  are  easy. — La  Lumiere  Elec.,  May  13. 
Miscellaneous. 

Compulsory  Accident  Insurance  in  Germany. — On  Oct.  i, 


1910,  there  was  the  twenty-fifth  anniversary  of  compulson 
accident  insurance  in  Germany.  Mr.  K.  Hartmann  ii 
analyzing  the  results,  with  special  reference  to  electrica 
engineering,  reaches  the  conclusion  that  the  increased  effort: 
made  to  prevent  accidents  have  met  with  great  success.— 
Elek.  Zeit.,  May  11. 


Book  Review. 

Electrical  X.\ture  of  M.\tter  and  Radioactivity.     B\ 
Harry  C.  Jones.     New  York:    D.  \'an  Nostrand  Com 
pany.     210  pages.     Price,  $2. 
This  is  the  second  edition  of  a  very  interesting  elementary 
treatise   upon   a   most   fascinating  topic.     The   writer   pre- 
sents a   very  comprehensive  view  of  the  electronic  theor\ 
and  experimental  support,  including  the  latest  developments 
prior  to  the  printing  of  the  second  edition.     The  language 
is    clear    and    mathematics    is    avoided.      The    book    is   un- 
doubtedly one  of  the  clearest  elementary  expositions  of  the 
electronic  theory  in  the  English  language. 


New  Apparatus  and  Appliances 


TIME-LIMIT  RELAY. 


Of  the  two  well-known  types  of  time-limit  relays,  the 
"inverse"  and  the  "definite,"  both  possess  advantages  and 
disadvantages  when  used  in  a  large  supply  system.  \Mien 
the  inverse-time-limit  type  is  used  several  relays  in  series 
do  not  act  selectively  under  short-circuit  conditions,  so 
that  a  short-circuit  on  any  part  of  the  system  interrupts 
the  whole  supply.  The  definite-time-limit  type  acts  selec- 
tively, but  fails  to  protect  the  system  against  damage  due 
to  direct  short-circuit.  .\  relay  being  placed  on  the  market 
by  the  Condit  Electrical  Company,  Boston,  it  is  claimed 
possesses  simultaneously  the  selectivity  of  the  definite-time- 
limit  type. 

The  relay  consists  of  a  contracting  device  driven  by  an 
alternating-current   motor,   the   delay   in  contacting  being 


time,  no  matter  how  heavy  the  short-circuit  current  may 
be,  so  that  the  relays  may  be  set  to  operate  selectively,  but 
the  "inverse"  action  is  said  to  be  sufficient  to  obviate  dam- ' 
age  to  the  apparatus  by  a  continued  short-circuit. 


PNEUMATICALLY  OPERATED  DISCONNECTING 
SWITCHES. 


Bus  isolating  or  disconnecting  switches  are  usually  opened 
or  closed  by  means  of  a  wooden  rod  having  at  one  end  a 
hook  to  engage  with  the  hole  in  the  switch  blade.  Ordi- 
narily this  is  quite  satisfactory.  In  many  cases,  however, 
to  simplify  the  wiring  layout,  to  save  in  length  of  large 
cables,  for  convenience  or  for  safety,  it  is  advisable  to 
locate  the  disconnecting  switches  in  a  position  where  they 
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Time   Required   for   Operating    Relays   as   Affected    by   Current   In   Circuit. 


determined  by  the  amount  of  time  consumed  by  the  motor 
in  bringing  the  contact  points  together.  The  amount  of 
the  delay  can  be  varied  by  simply  changing  the  arc  through 
which  the  contact  device  must  travel  in  order  to  close  the 
relay  circuit.  It  is  stated  that  when  once  set  to  operate 
with  a  certain  delay  in  time  the  relay  will  not  vary  there- 
from subsequently. 

Curves  showing  the  time  required  for  operation  of  four 
different  settings  as  affected  by  the  current  in  circuit  are 
shown  herewith.  The  action  is  seen  to  be  "inverse"  for 
low  current  values,  but  "definite"'  for  high  currents.  The 
individual  settings  are  separated  by  a  definite  interval  of 


cannot  be  easily  reached  by  the  station  operator.  It  is  in 
such  connection  that  pneumatically  operated  disconnecting 
switches  find  useful  application.  The  switches  of  this  type 
made  by  the  General  Electric  Company  are  clearly  shown 
in  the  accompanying  illustrations.  They  can  be  located  at 
any  height  and  can  be  controlled  by  an  air-control  valve 
or  switch  located  at  the  switchboard  or  other  convenient 
point. 

These  switches  are  simple  and  substantial  in  construc- 
tion, being  similar  to  the  hand-operated  switches,  and  in- 
troduce no  complications  in  wiring.  They  are  mounted  on- 
post-type  insulators   fastened  to  steel   bases,  the   insulators 
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i.irying  in  size  acording  to  the  voltage.  The  switches  are 
made  up  in  single-pole,  single-throw  form  only,  but  can  be 
•iHMied  and  closed  singly,  or  any  number  of  poles  can  be 

n  rated  in  unison.  .\lso,  one  or  more  sets  can  be  operated 
iltaneously  by  a  single  air-control  valve  or  pull-button 

iioh.     This  gives  great  flexibility  of  operation. 

I'neumatically  operated  disconnecting  switches  are  espe- 


'  cially  adapted  for  use   in  stations  employing  air-operated 

t  oil  switches,  but  can,  of  course,  be  used  in  any  case  where 

I  an  air  supply  is  available. 

j  When  the  disconnecting  switch  is  controlled  from  a  dis- 
tance the  valves  in  the  air  connections  to  the  diaphragm 
are  operated  electrically — usually  from  the  lighting  or  e.x- 
citer  circuit. 

These   switches   are   made    in   voltages    from   35.000    to 
1  ui.ooo  and  for  currents  of  from  100  amp  to  300  amp. 


IMPROVED  LIGHTING  TRANSFORMERS. 


The  general  design  of  lighting  transformers  has  been 
well  established  for  many  years,  but  occasionally  marked 
improvements  in  details  have  been  made  which  have  greatly 
increased  the  practical  value  of  this  type  of  electrical  ap- 
paratus. A  new  line  of  lighting  transformers  which  the 
Allis-Chalmers  Company  is  now  placing  on  the  market  in- 
cludes a  number  of  departures  from  older  designs,  .\mong 
these  are  means  whereby  the  heat  is  conducted  to  the  air 
from  the  coils  in  a  much  more  rapid  manner  than  is 
usually  the  case,  thus  insuring  a  transformer  with  an  e.x- 
ceedingly  low  temperature  rise.  The  greatest  visible  change 
in  these  transformers  is  a  provision,  in  the  larger  sizes,  of 
three  cooling  surfaces  instead  of  the  single  surface  in  the 
ordinary  plain-case  transformer.  This  is  accomplished  by 
encircling  the  main  case  with  a  jacket  and  providing  for 
the  circulation  of  oil  between  the  two.  Both  the  tank  and 
the  jacket  are  made  of  boiler  plate,  and  are  connected  at 
top  and  bottom  by  short  tubes  leaving  an  air  space  between 
the  two.  .\11  joints  are  welded,  making  both  the  tank  and 
jacket  seamless,  and  thus  preventing  the  chance  of  leakage. 
In  addition  to  the  three  radiating  surfaces  provided,  the 
space  between  the  jacket  and  the  tank  forms  a  flue  through 
which  currents  of  air  ascend  at  a  considerable  velocity, 
thereby  exerting  a  scrubbing  action  on  the  surface  which 
greatly  facilitates  heat  dissipation.  This  style  of  tank  is 
used  on  all  lighting  transformers  from  20  kw  to  50  kw. 
The  tubes  connecting  the  top  and  bottom  of  the  tank  and 
jacket  provide  for  a  continuous  and  positive  circulation  of 
the  oil.  Tests  made  show  that  this  circulation  is  rapid  and 
that  heat  is  quickly  conducted  from  the  transformer 
through  the  oil  to  the  surface  of  the  tank  and  jacket  and 
thence  to  the  air. 

An   entirely   new   departure   has  also  been   made   in   the 


40-kw  anti  50-kw  sizes  by  so  arranging  the  coils  that  there 
is  a  ventilating  space  betw^een  them  which  allows  full  and 
free  circulation  of  the  oil.  These  sizes  are  wound  witli 
two  low-voltage  and  one  high-voltage  coil,  the  latter  being 
l)laced  between  the  other  two.  The  coils  are  separated 
from  each  other  and  the  space  between  them  provides 
ventilating  ducts  on  each  side  of  the  high-voltage  coil 
through   which   the  oil  can   readily   circulate.     This  venti- 


Lamp    Circuits. 


lating  feature  helps  to  make  a  transformer  that  is  extreme- 
ly cool  in  operation. 

.\11  these  transformers  are  supplied  w-ith  5  per  cent  and 
10  per  cent  taps,  which  are  connected  near  each  end  of 
the  primary  winding  and  enable  a  normal  secondary  voltage 
to  be  secured,  even  if  the  voltage  supplied  the  primary  coil 
is  5  per  cent  or  10  per  cent  below  normal.  These  trans- 
formers are  designed  for  use  on  2200-volt  or  iioo-volt 
lines.  The  use  of  the  taps  makes  it  possible  to  step  down 
from  2200  volts  in  nine  different  ratios  and  from  iioo  volts 
in  six  dififerent  ratios. 


ADJUSTABLE  ELECTRIC-LAMP  BRACKET. 

The  Patterson  Tool  &  Supply  Company,  Dayton.  Ohio, 
has  brought  out  a  new  type  of  electric-lamp  bracket  which 
can  be  adjusted  for  use  on  all  classes  of  machines.  The 
brackets  are  made  of  sheet  metal  and  the  joints  operate  on 
leather  frictions  between  two  disks  and  a  strong  rivet. 
Hard-fiber  insulation  is  inserted  in  the  joint  to  which  the 
lamp   holder   is   attached.     The  base  of  the  bench  bracket 


Fig.   1 — Adjustable    Electric- Lamp    Brackets, 

is  of  cast  iron,  while  that  of  the  machine  bracket  has  a 
hole  to  take  a  I'^-in.  bolt,  thus  making  it  convenient  for  at- 
tachment to  a  machine  having  T-slots  for  bolts.  For  locat- 
ing the  brackets  permanently  four  screw  holes  are  also  fur- 
nished.    A  screw-  clamp  or  spring  clip  is  used  to  hold  the 
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lump  in  place.  The  height  of  the  bench  bracket  is  23  in. 
and  when  a  right-angle  bend  is  made  at  the  first  joint  there 
is  a  i6-in.  reach  from  the  center  of  the  stand  to  the  lamp. 
At  the  second  joint  the  machine  bracket  has  a  reach  of 
21  in.  from  the  center  of  the  base  to  the  lamp  and  will  cover 


Fig.   2— The   Machine    Bracket   Attached   to   a    Lathe. 

a  raciius  of  42  in.  The  special  advantages  claimed  for  the 
brackets  are  that  they  can  be  operated  at  any  point,  a  great 
saving  in  the  number  of  lamps  broken  is  effected  by  their 
use,  and  an  increase  in  the  output  of  the  machine?  due  to 
better  light  is  secured.     The  bench  bracket  may  be  set  for- 


Fiy.    3— The   Bench    Type  of   Bracket. 

ward  so  as  to  direct  the  light  on  the  work  or  it  can  be 
reversed  so  as  to  direct  the  light  through  the  opening  in 
the  work. 


THREE-WIRE  GENERATOR. 


Many  changes  have  occurred  in  central-station  apparatus 
since  the  original  three-wire  system  of  distribution  of  elec- 
trical energy  was  invented.  These  changes  have  included 
many  forms  of  three-wire  machines  and  methods  of  obtain- 


ing the  neutral  necessary  for  tiiree-wire  distribution.  The 
latest  improvement  in  this  direction  is  the  three-wire  gen- 
erator of  the  Burke  type,  which  is  being  marketed  by  the 
Crocker-Wheeler  Company,  Ampere,  N.  J.  Unlike  the 
three-wire  generators  in  which  the  neutral  is  obtained  by 
transformation,  the  neutral  in  this  machine  is  obtained  by 
a  generating  winding,  which,  by  its  combination  with  the 
main  windings  of  the  machine,  generates  a  voltage  which 
is  at  every  instant  exactly  one-half  the  voltage  of  the  main 
generator  windings  and  therefore  gives  under  all  condi- 
tions a  true  neutral.  This  neutral  winding  is  located  in  the 
same  armature  slots  as  the  main  winding  of  the  generator. 
For  convenience  of  location  it  is  usually  placed  in  the 
bottom  of  the  slot  and  contains  just  one-half  the  number 
of  turns  that  are  in  the  main  winding  between  brushes. 
This  neutral  winding  has  one  end  tapped  from  the  main 
generator  winding  and  the  other  end  goes  to  a  collector 
ring  located  preferably  at  the  front  of  the  commutator  in 
such  a  way  that  the  brush  holders  for  the  neutral  winding 
niav  be  carried  conveniently  from  the  main  brush  rigging 
of  the  generator.     It  is  apparent  that  if  an  au.xiliary  wind- 


Fig.    1 — Three-Wire    Generator. 

ing  is  placed  on  an  armature  in  parallel  with  the  main 
winding  of  the  armature,  but  having  just  one-half  the  num- 
ber of  turns  of  the  main  winding  from  which  it  is  tapped, 
then  the  voltage  generated  in  this  neutral  winding,  when 
the  armature  in  its  rotation  brings  the  tapped  point  oppo- 
site a  brush  on  the  commutator,  will  be  just  one-half  the 
\oltage  of  the  main  winding  between  brushes.  At  the  next 
moment,  when  the  armature  has  revolved  to  some  position 
where  the  tap  is  opposite  a  point  somewhere  between  tht 
positive  and  negative  brush  studs  on  the  commutator,  it 
will  be  seen  that  the  neutral  winding  is  in  series  with  cer- 
tain turns  of  the  main  winding  between  the  point  at  which 
it  is  tapped  from  the  main  winding  and  the  brushes.  The 
voltage  generated  at  this  instant  in  the  neutral  winding  is 
then  added  to  the  voltage  generated  in  the  main  winding 
between  the  point  of  tap  and  the  brushes.  Of  course,  it  is 
obvious  that  if  this  neutral  winding  is  concentrated  in  one 
section  of  the  armature  any  variation  in  air-gap  or  other 
causes  which  would  vary  the  uniformity  of  the  flux  of  the 
generator  would  cause  a  fluctuating  voltage  to  occur  in 
this  winding.  To  overcome  this  the  winding  is  properh 
distributed  around  the  armature  in   such  a  way  that  uni-  , 
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orniity  of  voltage  is  obtained.  A  single  winding  tapped 
rom  only  one  point  of  the  main  winding  is  inefficient. 
5uch  a  single  winding  might  be  referred  to  as  a  single- 
)hase  winding.  The  form  of  winding  used  in  these  genera- 
ors  consists  of  multiple  circuits  tapped  from  cfifterent 
)oints  of  the  main  winding  and  is  a  polyphase  winding; 
;uch  polyphase  windings  all  have  one  end  connected  to  a 
iingle  collector  ring,  the  other  end  being  connected  at 
)roper  points  to  the  main  winding.     Any  two  of  these  neu- 


Fig.   2— Armature    of    Three-Wire    Generator. 

tral  windings  in  series  will  then  parallel  with  a  section  of 
the  main  winding,  and  since  each  one  of  these  neutral  wind- 
ings generates  a  voltage  equal  to  one-half  the  corresponding 
generator  winding  the  two  in  series  will  generate  a  volt- 
age equal  to  the  voltage  in  the  main  windings  between  the 
points  from  which  they  are  tapped.  They  are  therefore 
eflFective  in  carrying  their  share  of  the  main  two-wire  cur- 
rent of  the  generator,  so  that  even  when  there  is  no  unbal- 
ance in  the  three-wire  system  these  neutral  windings  are 
effective  in  carrying  their  share  of  the  generator  load  in 
proportion  to  their  capacity.  This  the  manufacturer  claims 
is  a  very  important  point,  since  it  means  that  the  same  effi- 
.ciency  can  be  obtained  on  a  three-wire  generator  as  is  ob- 
tained on  a  two-wire  generator.  The  advantages  claimed 
for  this  type  of  machine  are :  High  efficiency,  since  there  is 
at  no  time  any  exciting  current  required  by  the  neutral 
windings  and  the  neutral  windings  are  effective  in  carry- 
ing their  share  of  the  main  two-wire  load  of  the  generator; 
simplicity,  because  there  is  onlv  one  collector  ring,  less 
wiring,  and  no  transformers,  either  static  or  rotating;  over- 
load capacity,  because  the  capacity  of  the  two-wire  wind- 
ings is  increased  by  having  in  parallel  with  them  the  ef- 
•fective  generating  neutral  windings. 


MOTOR-GENERATOR  SETS  FOR  CHARGING 
AUTOMOBILE  BATTERIES. 

The  charging   of   electric-automobile   batteries   requires 
for  its  best  accomplishment  the  use  of  special  machinery, 
because  almost  all  present-day  automobile  batteries  take  a 
voltage  which  is  entirely  different  from  that  on  any  stand- 
.  ard    distributing    system.      Another    feature    which    intro- 
,  duces  difficulties  into  the  problem  is  the  fact  that  the  volt- 
age of  the  battery  changes  as  the  charge  advances.     This 
change  is  as  much  as  20  per  cent  under  certain  conditions. 
.  The  common  way  of  charging  automobile  batteries  in  the 
,  usual  garage  is  to  feed  directly  from  a  no-volt  system  and 
consume  in  resistance  the  difference  between  the  line  volt- 
age and  the  voltage  needed  by  the  battery.     This  necessi- 
tates, of  course,  the  use  of  a  resistance  which  can  be  varied 
and  also  introduces  a  much  greater  drawback  in  that  all  the 
energy  consumed  by  the  resistance  is  wasted.     Thus  with 
'  the  usual  twenty-four-cell,  twenty-six-cell  or  twenty-eight- 
cell  lead  battery  the  loss  in  charging  from  a  lio-volt  sys- 
tem is  approximately  45  per  cent.     All  cars  manufactured 
at  the  present  time  can  be  charged,  however,  with   prac- 


tically no  loss  in  resistance  from  two  circuits,  one  of  75 
volts  and  the  other  of  in  volts.  Thus  the  75-volt  system 
would  charge  the  twenty-four-cell,  twenty-six-cell  or 
twenty-eight-cell  lead  batteries  and  the  forty-cell  nickel 
battery  with  very  little  loss  in  resistance,  and  the  lu-volt 


Fig.    1 — Tnree- Machine    Balance    Set   for    Dir  tcl-Ci..  rent   Supply. 

system  would  charge  the  thirty-eight-cell,  forty-cell  and 
forty-two-cell  lead  batteries  and  the  sixty-cell  nickel  bat- 
tery with  very  little  loss  in  resistance.  The  Lincoln  Elec- 
tric Company,  of  Cleveland.  Ohio,  has  developed  two  types 
of  charging  apparatus  for  garage  works,  one  used  when 
the  supply  is  alternating  and  the  other  when  the  supply  is 
direct. 

The  alternating-current  system  comprises  a  motor-gen- 
erator set,  the  motor  being  wound  to  take  up  alternating- 
current  supply  and  designed  for  efficient  operation  on  light 
loads,  since  these  sets  are  operated  under  this  condition 
to  a  very  great  extent.  The  generator  is  of  the  double- 
voltage  type,  furnishing  generally  75  volts  and  ill  volts. 
If  the  supply  is  three-wire  direct  current  a  balancer  set  is 
recommended  which  will  divide  the  220  volts  into  three 
separate  and  equal  parts,  so  that  under  this  condition  a 
garage  in  operation  will  have  a  four-wire  system,  which 
will  give  three  circuits  of  J^i  volts  each  and  two  other  cir- 
cuits of  no  volts  each.  In  case  the  supply  voltage  is  no 
it  can  be  again  split  up  into  three  equal  parts  and  the  syf- 
tem  balanced  by  properly  placing  the  cars  on  charge.     By 


Fig.    2 — Installation    of    Three-Wire    Motor-Generator    Set    for 
Alternating-Current   Supply. 

the  use  of  these  systems  and  several  variations  of  them  it 
is  possible  to  reduce  very  greatly  the  energy  necessary  for 
doing  a  certain  amount  of  charging.  This  saving  the  man- 
ufacturer claims  has  in  some  cases  been  as  much  as  60  per 
cent,  and  in  all  cases  in  excess  of  25  per  cent  in  places 
where  charging  is  done  from  a  standard  voltage. 
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AN    ELECTRICAL    METHOD    OF    STUDYING 
RECALESCENCE. 


The  study  of  the  behavior  of  steel  under  heat  has  been 
rendered  particularly  easy  by  the  application  of  well-known 
electrical  principles,  and  the  production  of  permanent  re- 
calescence  curves  is  now  effected  by  a  special  form  of 
curve-tracer  which  has  l)ecn  developed  by  Mr.  Ilarrv  Brear- 


Flg.    1— First 


stniment   for    Making    Recalescence    Curves. 


ley,  of  Firth  College,  Sheffield.  Its  original  object  was  to 
obtain  recalescence  curves  on  a  very  open  scale  with  rec- 
tangular co-ordinates,  but,  as  made  by  the  Cambridge  Scien- 
tific Instrument  Company,  Limited,  of  Cambridge,  England, 
it  is  not  limited  to  this  purpose,  but  may  be  used  for  tracing 
any  curve  in  which  the  deflections  of  a  galvanometer  can 
be  co-ordinated  with  time.  It  is  semi-automatic  in  action, 
so  that  the  curves  are  obtained  with  a  minimum  of  trouble. 
The  accompanying  illustration.  Fig.  i,  shows  the  first  model 
which  was  made,  complete  with  all  the  necessary  accesso- 
ries for  obtaining  curves.  It  will  serve  to  give  a  general 
idea  of  the  apparatus,  although  the  newer  models  are  im- 
proved in  design,  and  the  photographic  reproduction  is 
therefore  not  quite  correct  in  detail. 

The   apparatus    is   used    in    conjunction   with   a    thermo- 
couple and  reflecting  galvanometer.    The  galvanometer  used 


the  moving  spot  of  light.     A  pencil  is  attached  to  the  under  ( 
side  of   this  pointer   and   is   in   continuous   contact   with   a 
chart  on  the  rotating  drum.     The  curve  traced  out  on  the 
chart,  therefore,  co-ordinates  the  galvanometer  deflection,'. 
with  tiTne. 

Referring  to  the  illustration,  the  thermo-couple  is  con 
nectcd  to  the  resistance  box,  which  has  attached  to  it  con- 
ductors insulated  in  small  porcelain  tubes,  while  to  the  left 
of  the  picture  is  seen  a  small  electrical  tube  furnace  for 
lieating  the  sample  of  steel  under  test.  The  galvanometer 
is  seen  in  the  background  and  a  resistance  box  is  used  in 
series  with  the  galvanometer  in  order  to  adjust  its  sensi- 
tivity to  the  required  value.  To  the  right  is  seen  a  tele- 
scope containing  a  Xernst  lamp  for  projecting  a  beam  of 
light  onto  the  galvanometer,  and  in  the  foreground  is  the 
galvanometer  scale.  This  scale  is  shown  mounted  on  a 
Brearley  curve-tracer  in  which  is  a  rotating  drum  and 
attached  to  which  is  a  sliding  carriage  carrying  a  pointer 
capable  of  being  moved  along  the  scale  of  the  tracer.  The 
sliding  carriage  can  be  moved  in  a  direction  parallel  to 
the  scale  and  drum  by  means  of  an  accurately  constructed 
screw  which  can  be  turned  by  hand  from  the  handle  at  the 
right-hand  end.  Thus,  by  turning  this  handle  backward 
or  forward,  the  pointer  can  be  moved  up  or  down  the  scale 
and  kept  coincident  with  the  line  down  the  center  of  the 
galvanometer  spot  of  light.  Underneath  this  pointer  a 
pencil  or  pen  is  fitted,  and  this  rests  continuously  on  a 
chart  wound  round  the  drum.  The  drum  is  360  mm  in 
circumference  by  300  mm  wide,  and,  by  means  of  change-  i 
speed  gears,  it  can  be  made  to  give  one  complete  revolution 
in  either  ten  or  thirty  minutes. 

In  the  apparatus  illustrated  in  Fig.  i  a  scale  50  cm  long 
is  shown,  but  in  the  newer  model  now  used  and  which  is 
shown  in  Fig.  2  a  special  scale  1.5  m  long  is  employed. 
This  scale  is  mounted  on  a  suitable  platform  and  is  used  at 
2-m  working  distance  from  the  galvanometer.  The  resist- 
ance box  supplied  makes  the  range  taken  by  the  instrument  : 
capable  of  recording  from  o  deg.  C.  to  1500  deg.  C,  with  ! 
platinum-rhodium  thermocouples,  for  a  full  scale  deflec- 
tion of  lJ/2  m.  The  curve-tracer  itself  is  independent  of 
the  scale  and  it  can  be  moved  up  or  down  the  platform  so 
that  the  record  taken  on  the  drum  can  be  made  to  corre- 
spond with  any  300  mm  of  the  scale.  By  altering  the  con- 
nections on  the  resistance  box  a  more  contracted  scale  can 
be  obtained  in  which  a  temperature  range  of  from  o  deg.  C. 
to  1000  deg.  C.  on  the  full  width  of  the  drum,  or  300  mm,  can 
be  obtained.  It  will  be  seen  that  the  apparatus  enables 
accurate  and  open  curves  to  be  traced  in  a  very  short  time 
and  with  a  minimum  of   fatigue.     The  application  of  the 
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Fig.  2 — Arrangement  of  Apparatus. 

is  of  a  Standard  Ayrton-Mather  pattern  except  that  the 
suspension  strip  is  stronger  than  usual  in  order  to  give  a 
more  steady  zero  reading.  The  principle  made  use  of  con- 
sists in  fixing  a  rotating  drum  underneath  the  galvanometer 
scale  and  providing  means  to  keep  a  pointer  coincident  with 


Fig.    3 — Curve    Obtained    with    a    Brearley    Tracer. 

rectangular  co-ordinates  and  the  use  of  such  an  open  scale 
enables  the  most  delicate  temperature  changes  to  be  ob- 
served, as  w-ill  be  seen  from  Fig.  3,  which  reproduces  on  a 
small  scale  the  actual  curve  obtained  with  one  of  the 
Brearlev  tracers. 
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MOTOR  SELF-STARTER. 


•  Cutler- Hammor  Manufacturing  Cinn])any.  of  Mil- 
."c,  has  added  a  new  type  of  self-starter  to  its  liiio. 
apparatus,  shown  in  the  accompanying  illustration, 
new  method  of  operation,  which  is  claimed  tii  elimi- 
didine  contacts  entireiv.     A  solenoid  controlleil  In  an 


Hflotor   starter. 

r   dash-pot   operates    four   contact   arms   by    means   of   a 
■King  shaft,  and  the  time  of  acceleration  can  be  varied 
~ired. 
tins  type  of  self-starter  is  particularly  adapted  for  auto- 
iiatic  or  remote  control  of  motor-driven  pumps  and  similar 
nachinery.     The  control  can  be  arranged  by  means  of  float 
'witch,  where  pumping  into  an  open  tank,  or  by  a  pressure 
'egulator  where  used  with  a  compression  or  closed  tank 
systems.      No    relay    circuit    is    required.      With    vacuuni- 
'tleaner  systems  the  vacuum  pump  can  be  started  or  stopped 
rom  different  floors  by  means  of  push-buttons.    These  self- 
starters  are  made   for   110-220  volts  and  550  volts  direct 
rurrent,  and  in  capacities  from  54  hp  to  3  hp.  for  two-wire 

ind  three-wire  control,  with  and  without  knife  switch  and 

1- 

■tuses. 


INDUCTIVE  LOAD  COMPENSATION  OF  INDUCTION 
WATTHOUR  METERS. 


The  increasing  use  of  energy-consuming  devices  of  a 
Tiore  or  less  inductive  nature  necessitates  the  employment 
if  meters  which   will   accurately   record  the   energy   con- 


Watt-Hour    Meter    Compensated    for    Induction    Load. 

sumption  regardless  of  power-factor,  and  various  methods 
3f  securing  this  compensation  have  been  resorted  to  by 
'meter  designers.  A  simple  and  accurate  method  consists 
if  placing  a  short-circuited  turn  or  secondary  around  the 
;hunt  magnet  pol.e.  thus  producing  an  induced  magnetic 
field  acting  with  the  shunt  magnetic  field  and  producing  a 


resultant  field  lagging  9o  deg.  behind  the  field  of  the  series 
coils. 

This  is  the  method  of  inductive  load  compensation  em- 
ployed in  the  Sangaino  meter  of  type  "H"  design,  and 
meters  so  equipped  are  now  supplied  in  all  capacities  by 
the  Sangamo  Electric  Company,  Springfield,  III.  As  a 
result,  the  station  manager  can  indiscriminately  place 
meters  in  service  without  taking  into  account  the  character 
of  load,  thus  avoiding  selecting  meters  for  each  service 
such  as  would  be  necessary  if  uncompensated  meters  were 
employed.  The  addition  of  inductive  load  compensation  in 
no  way  affects  the  regular  adjustments  of  the  meter,  which 
still  retains  its  characteristically  simple  light  and  full-load 
adjustments. 


TELEPHONE  LIGHTNING   ARRESTER. 


The  lightning  arrester  shown  herewith,  which  is  being 
introduced  by  the  L.  S.  Brach  Supply  Company,  143  Liberty 
Street,  New  York,  involves,  it  is  claimed,  a  new  electrical 
principle  in  lightning  protection,  being  a  combination  of 
the  non-air-gap  lightning  arrester  with  a  standard  telephone 
type.  Instead  of  the  arc  passing  across  an  air-gap.  causing 
the  metals  or  carbons  to  fuse,  the  discharge  is  absorbed  bv  a 
high-resistance  block  between  the  line  and  ground.  The 
block,  which  is  of  a  special  material  of  great  ohmic  resist- 
ance, will  not,  it  is  stated,  fuse  or  permit  any  leakage  of 
current.  The  air-gap  provided  is  such  as  to  allow  a  poten- 
tial of  500  volts  or  over  to  break  down  and  ground,  thereby 
protecting  the  line  from  crosses  with  trolley  wires  or  other 
high-potential   circuits. 

The  arrester  is  extremely  simple  and  neat  and  there  is  no 
part  about  it  that  should  give  any  trouble.  The  manufac- 
turers state  that  many  thousands  are  now  in  successful 
service  in  all  parts  of  the  country  on  signal,  telephone  and 
telegraph    lines   owned   bv   the   principal    railway   systems. 


Telephone    Lightning    Arrester. 

The  device  is  built  to  conform  with  the  requirements  of  the 
National  Board  of  Fire  Underwriters  and  every  arrester 
is  tested  for  efficiency.  The  capacity  of  discharge  is  stated 
to  be  very  great,  and  the  device  to  be  more  sensitive  than 
any  air-gap  type,  as  the  resistance  blocks  themselves  are 
capable  of  shunting  an  arc  from  an  air-gap  of  4  mils. 
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Industrial  and  Commercial  News 


The  Week  ih  Trade. 

GEN'ERAL  business  has  not  advanced  appreciably  this 
week  in  either  volume  or  tone,  and  the  turn-over  is  well 
below  normal  for  the  season  of  the  year.  The  rate 
"f  gain  shown  in  the  past  few  weeks  has  decreased,  apparently 
:'.s  a  result  of  present  uncertainties  of  tariff  legislation,  govern- 
ment investigations  and  hesitancy  engendered  by  crop  reports. 
The  latter  are  in  abundance,  as  is  customary  at  this  time,  and 
not  a  few  have  caused  a  slowing  down  of  the  trade  revival  by 
unfounded  expressions  of  serious  damage  in  the  agricultural 
districts.  While  some  impairment  has  undoubtedly  taken  place 
in  a  section  of  the  growing  wheat  area  owing  to  the  prolonged 
absence  of  ample  rains,  the  outlook  for  returns  equal  to,  if  not 
111  excess  of,  those  of  last  year  continues  to  be  bright.  The 
crnditions  in  many  lines  are  no  worse  than  they  have  been  in 
recent  weeks.  Iron  and  steel  trades  are  feeling  the  benefit  of 
the  price  reduction,  and  prospects  for  new  business  are  h'ld 
to  be  good.  Further  reductions  have  taken  place  in  prices  of 
wire  and  wire  products,  and  the  statement  made  during  the 
week  showing  that  the  operations  of  the  Steel  Corporation 
have  increased  from  63  per  cent  of  capacity  at  the  beginning 
of  the  month  to  68  per  cent  at  this  time  was  a  source  of  favora- 
ble comment.  Business  for  the  coke  companies  is  on  an  in- 
creasing scale.  Retail  lines  continue  t  >  do  a  fair  summer  busi- 
ness, while  in  other  fields  sales  are  largely  for  present  needs, 
with  the  volume  of  future  business  increasing  but  slightly. 
The  continuation  of  this  mode  of  buying  is  counted  upon  to 
cause  early  stimulation  in  nearly  all  lines,  on  the  assumption 
that  stocks  must  be  low  at  present  and  will  need  replenishment 
for  the  buying  movement  which  it  is  hoped  will  begin  when 
harvests  assume  a  tangible  form.  Increased  bank  clearings  are 
considered  an  indication  that  trade  is  advancing  and  that  the 
dullness  of  the  week  is  but  temporary.  Business  failures  for 
the  week  ended  June  22,  as  reported  by  Bradstreet's,  were  222, 
as  compared  with  212  for  last  week,  187  for  the  same  week  in 
1910,  223  in  1909,  258  in  1908,  and  150  in  1907. 


The  Copper  Market. 

SALES  last  week  w-ere  in  smaller  volume  owing  to  practical 
cessation  of  London  business  in  the  coronation  holidays. 
The  lull  abroad  was  responsible  in  part  for  retarding 
the  movement  to  place  electrolytic  on  a  13-cent  basis.  Revival 
of  the  movement  is  expected  in  the  current  week.  Domestic 
consumption  is  reported  on  a  slightly  larger  scale  in  the  past 
week,  with  sales  of  electrolytic  at  I2J4  cents  delivered,  thirty 
days,  with  July,  August  and  September  shipments  bringing 
125^  cents  cash.  A  few  sales  of  electrolytic  at  12^  cents  are  said 
to  have  been  made.  Many  consuming  interests,  though  aware  of 
the  prospects  for  higher  prices,  have  remained  out  of  the  buying 
at  the  higher  levels,  in  view  of  rumors  that  some  selling  interests, 
to  make  sales,  are  willing  to  cut  prices.  Surplus  stocks  and  excess 
production  still  characterize  the  trade,  despite  manipulative  re- 
ports to  the  contrary,  and,  although  the  report  of  the  Copper 
Producers'  Association  for  June  may  show  a  slight  decrease  in 

c.      .      .    ^                                                          _  Settling 

Standard    Copper.                                                 Bid.           Asked.  Price. 

Spot     12.25  12.30 

•{"P«  12.25              12.30  12.27"/^ 

■'"'>•    12.25              12.30  12.27!^ 

^ugust    12.2s              12.30  12.27V4 

September  12.25             12.30  12.27J4 

The   London  market,  June  26.   was  as   follows: 

Noon.  Closing. 
-.      ,.                                                                                   £sd£sd 

Standard  copper,  spot 57  10     0  58     2     6 

btandard    copper,    futures 57  10     0  58     1     3 

Extreme  fluctuations  for  this  year: 

„,„„.      ,                                                                           Highest.  Lowest. 

Standard    12.35c  n.S7'AQ 

London,  spot £57     53  £53     7     6 

London     futures 58     0     0  54     0     0 

Best    selected 61     0     0  57     5     0 

surpliis,  as  compared  with  the  figures  for  May,  the  fact  that 
June  is  a  short  month  is  not  to  be  disregarded,  so  that  net  im- 
provement in  the  condition  of  supply  and  demand  will  not  be 
as  large  as  may  be  indicated.  One  of  the  large  consumers  of 
copper  voiced  the  sentiment  throughout  the  consuming  element 
by  expressing  a  desire  to  see  a  reduction  in  the  visible  supply 


of  copper  to  a  point  where  the  demand  for  the  metal  will  be  0 
sufficient  magnitude  to  form  a  basis  for  future  production  an 
still  make  a  decided  inroad  upon  the  excess.  Exports  for  th 
month,  including  June  26.  were  24,119  tons.  The  daily  call  0 
the  Metal  Exchange,  June  26,  quoted  copper  as  per  the  accom 
panying  table. 


INDUSTRHL  AND  COMMERCIAL  NOTES. 
Huge    Railway    and    Light    Company    to    Be    Formed.- 

Prorninent  interests  are  endeavoring  to  obtain  options  on  th 
stock  of  some  twenty-eight  public-utility  companies,  operatin: 
electric-light,  power,  gas,  and  traction  systems,  with  a  view  t 
forming  a  $17,500,000  company,  which  shall  control  these  prop 
erties.  It  is  stated  that  the  board  of  directors  of  the  new  coir 
pany,  which  will  probably  be  known  as  the  Republic  Railwa 
&  Light  Company,  will  be :  Samuel  McRoberts,  vice-presider 
National  City  Bank,  New  York ;  Myron  T.  Herrick,  presiden 
Society  for  Savings,  Cleveland ;  Anson  \V.  Burchard,  assistar 
to  president  General  Electric  Company ;  R.  E.  Reed,  presider 
American  Gas  &  Electric  Company ;  Henry  H.  Wehrhane,  Hal' 
garten  &  Company,  bankers  and  executive  committee  America 
Gas  &  Electric  Company;  James  Parmlee,  president  Clevelan 
Electric  Illuminating  Company ;  Ray  Morris,  White,  Weld  . 
Company,  bankers;  Harrison  Williams,  president  Springfiel 
Railway  &  Light  Company;  Thomas  A.  Reynolds,  National  Cit 
Bank ;  J.  J.  Bodell,  of  Bodell  &  Company,  bankers,  and  directc 
American  Textile  Company,  and  Parmely  W.  Herrick,  a  dire< 
tor  of  the  Cleveland  Electric  Illuminating  Company.  Th 
companies  control  of  which  the  foregoing  are  making  plans  t 
secure  are  given  as  follows :  Mahoning  &  Shenango  Kailwa 
&  Light  Company,  Youngstown-Sharon  Railway  &  Light  Con 
pany,  the  Sharon  &  New  Castle  Railways  Company,  Pennsy 
vania  &  Mahoning  Valley  Railway  Company,  New  Castle  Trai 
tion  Company,  the  New  Castle  Electric  Company,  the  Lawrenc 
Gas  Company,  the  Mahoning  Valley  Railway  Company,  th 
Mahoning  \'alley  South  Eastern  Railway  Company,  the  Ne- 
Castle  &  Lowell  Railway  Company,  New  Castle  &  Lowell  Reall 
Company,  Wheatland  Street  Railway  Coinpany,  the  Youngstow 
Park  &  Falls  Street  Railway  Company,  New  Castle  Electr: 
Street  Railway  Company,  New  Castle  &  Mahoningtown  Stret 
Railway  Company,  the  Trumbull  Electric  Railroad  Compan; 
the  Mineral  Ridge  &  Niles  Traction  Company,  the  Youngstow 
Consolidated  Gas  &  Electric  Company,  the  Merchants'  Ligh 
Heat  &  Power  Company,  the  Youngstown  &  Sharon  Stre( 
Railway  Company,  the  Shenango  Valley  Electric  Light  Corr 
pany,  Sharpsville  Electric  Light  Company,  Sharon  Gas  &  Watc 
Company,  the  Sharon  &  Wheatland  Street  Railway  Compair 
the  Shenango  Valley  Street  Railway  Company,  the  Valley  Stref 
Railway  Company,  Sharon  &  New  Castle  Street  Railway  Coir 
pany  (Pa.),  Sharon  &  New  Castle  Railway  Company  (Ohio). 

Byllesby  Interests  in  Colorado. — The  report  of  the  pui 
chase  of  the  Pueblo  &  Suburban  Traction  &  Lighting  Compan 
and  allied  interests  of  Pueblo,  Col.,  by  H.  M.  Byllesby 
Company,  of  Chicago,  mentioned  in  the  issue  of  June  22.  : 
confirmed.  The  property  was  taken  over  on  June  14.  Tli 
Pueblo  &  Suburban  Traction  &  Lighting  Company  operate 
the  street-railway  system  of  Pueblo  and  supplies  electric: 
energy  to  that  city  and  the  Cripple  Creek  gold-mining  distric 
including  the  cities  of  Cripple  Creek,  Victor  and  Goldtieli 
The  towns  of  La  Junta  and  Rockyford  are  served  with  elei 
tricity  by  subsidiary  corporations.  A  steam-driven  generatin 
station  of  4135  kw  at  Pueblo  and  a  hydroelectric  plant  c 
1600  kw  at  Skaguay  are  operated.  It  is  proposed  to  increas 
the  size  of  the  steam  station  at  Pueblo  and  to  extend  the  tran: 
mission  lines  to  serve  additional  cities  and  towns.  Extensior 
to  the  hydroelectric  system  are  also  planned.  W.  F.  Raber 
in  charge  of  these  properties  for  Byllesby  &  Company. 

New  Building  for  New  York  Edison  Company.— Plar 
are  being  drawn  by  D.  H.  Burnham  &  Co.  for  an  eight-stoi 
building  to  be  erected  by  the  New  York  Edison  Company  at  i: 
West  Forty-second  Street,  New  York.  This  new  building  wi 
have  a  large  showroom  and  modern  offices,  and  w-ill  be  reac 
for  occupancy  in  about  one  year.  On  July  i  the  branch  offif 
w'hich  the  company  has  had  in  the  old  building  on  the  al)n\ 
site  will  be  transferred  to  245  West  Forty-second  street. 
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Electrical   Trade   of  the   United   Kingdom. — The   imports 
ivtrieal  goods  and  apparatus    (, other  than   machinery  and 
■  ipli  and  tcleplione  wire)  into  the  United  Kingdom  lor  the 
nths    ended    Xov.    30,    1910,    were   vakied     at     $7,- 
imst   $5,713,952   for   the   same   period   in    1909;    for 
naohinery   the   figures   are   $2,531,991    and   $2,343,122, 
i.inely.     The  exports  of   British  electrical  goods  and  ap- 
;i!S  for  the  same  period  amounted  to  $I7,093,882'  for  igio 
$(5,495,299    for    1909,    and    for    electrical   machinery,    $7,- 
12   and   $6,358,597,    respectively.      Reviewing   the   electrical 
of  the   United   Kingdom   for   1910,  the  London   Chamber 
\>mmerce   Journal   states;    "The    electrical    supply    under- 
.;s  have   benefited   through   the   increasing   use   of   electric 
iig,  which  is   materially  assisted  by  the   reduction  in   first 
^u^t  of  motors  and  appliances.     The  supply  undertakings  are 
•till  suffering  loss  of  output  through  the  change  from  carbon 
to   metal-filament    lamps,   but    the    decreased   cost   of   lighting 
with  the  metal  lamp  is  rendering  it  easier  to  secure  new  busi- 
ness.    Progress  is  being  made  with  the  electrification  of  mines 
and  steel  works,  although  this  has  been  somewhat  retarded  by 
labor    troubles,    arising    out    of    the    discontent    following    the 
eight-hour    act    first    in   the   northern    coal    fields    and    then    in 
the  South  Wales  district.     Owing  to  the  increased  use  of  elec- 
tricity in  mines,  the  Home  Secretary  appointed  a  departmental 
~n-.niittec  in  December  last  to  report  on  the  regulations  relat- 
.  'o  the  use  of  electricity  in  mines." 

Handicap  to  American  Foreign  Trade. — Hon.  William  C. 
Keilfield,  member  of  Congress  and  vice-president  of  the  Ameri- 
an   Blower  Company,   Detroit,   who  recently  returned   from   a 
-■■'  part  way  around  the  world,  was  forcibly  impressed  by  the 
y   with   which   the   .American    flag   was    seen    on    shipping. 
-    he   said,   a   fact   that,  while   he   saw-   two   steamers   with 
:.e  flag  of  Sarawak  and  tw-enty  with  that  of  Portugal,  he  had 
not.  since  leaving  Japan,  seen  an  American  fiag.     When  he  sold 
n  engine  in  Rangoon  he  was  told  there  was  a  three  weeks' 
licap  in  time  against  the  United   States  as  compared  with 
^  and.  and  that  his  engine  would  have  to  go  to  Birkenhead 
be  transferred  there.     There  were  no  American  ships  reg- 
■  :>  sailing  to  Rangoon  and  no  way  in  which  one  could  avoid 
handicap  of  three  weeks'  time  and  an  extra  freight  charge, 
sunately,  he  said,  the  excellence  of  the  engine  got  the  order, 
similar  handicap  ties  itself  to  a  greater  or  less  degree  to 
.ry  quotation  made  abroad  by  every  American  manufacturer. 
Mr.  Redfield  believes  we  should  be  patriotic  and  wise  enough 
to  drop  this,  that  or  the  other  preference,  as  to  relief,   and 
agree  on   something  that   will  give  to  our  manufacturers   and 
their  workmen   the  share  of  the   world's  trade  to   which   they 
•  are  entitled.     This,  he  said,  would  be   a  righteous  and  a  rea- 
sonable protection.     A  letter  from  Mr.  Redfield,  while  in  Cal- 
cutta, outlining  other  phases  of   American   trade  abroad   was 
'  'ven  in  the  Electrical   World  April  27. 
Westinghouse  Equipment. — The  Allegheny  County  Light 
nipany.  of  Pittsburgh.  Pa.,  placed  an  order  with  the  Westing- 
,  house  Electric  &  Manufacturing  Company  for  ten  250-kva  and 
two  200-kva  transformers  of  the  oil-insulated,  self-cooling  type. 
The  Desert  Power  &  Water  Company,  of  Kingman.  Ariz.,  has 
Icred   four  6oo-kva  oil-insulated  water-cooled  transformers. 
c   Mew   York   Edison   Company  has   placed   an   order   for  a 
inoo-kva  oil-insulated,  self-cooling  transformer  of  the  tubular 
;  type,  a  duplicate   of   an   order  placed   with   the   Westinghouse 
:  company  last  year.     The  Great  Western  Power  Company.  San 
Francisco,    Cal..    has    ordered    six    300-kva    oil-insulated,    self- 
[  cooling  transformers.    The  Xew  York,  \ew  Haven  &  Hartford 
I  Railroad  Company  has  placed  w-ith  the  \\'estinghouse  Electric 
&  Manufacturing  Company  an  order  for  fourteen  articulated- 
truck   switching   locomotives.     Each    locomotive   is   to   be   pro- 
■  vided    with    a    quadruple    equipment    of    Xo.    410,   motors    and 
type   HB    unit-switch    control.     The    People's    Street    Railway. 
Xanticoke,    Pa.,    has    ordered    two    quadruple    equipments    of 
.   Xo.  loi-B-2  motors  with  type  K-28-B  control.     The  Westing- 
house company  is   in   receipt  of   an   order   from   the   Electrisk 
Bureau  for  Holmenkollenbanen,  Xorway,  for  a  quadruple  equip- 
ment of  motors  aggregating  89  hp.     The  Westinghouse  com- 
pany has  also  recently   shipped  twenty-five  double   equipments 
of  interpole  railway  motors  to  South  .America. 

Possible  Telephone  Competition  in  Brooklyn. — An  option 
on  four-fifths  of  the  stock  of  the  .American  District  Telegraph 
Company  of  Brooklyn,  which  has  a  charter  permitting  the 
.  company  to  operate  throughout  the  State  of  Xew  York,  cover- 
ing both  telephone  and  telegraph  service,  has  been  obtained  by 
F.   M.    Delano,    a   Detroit    promoter.      It    is   thought    that   the 


option  has  been  secured  for  Western  interests  who  plan  to  take 
advantage  of  the  unused  telephone  proviso  in  this  charter  as 
a  means  of  entering  into  telephone  competition  with  the  local 
company.  Henry  W.  Kilbourne,  secretary  and  treasurer  of  the 
.•\merican  District  Telegraph  Company  of  Brooklyn,  which  has 
confined  its  operations  to  messenger,  burglar  alarm  and  patrol 
Service,  states  that  $80,000  has  been  offered  for  the  4000  shares 
of  the  stock  of  the  company,  and  that  options  on  3200  shares 
at  80  per  cent  of  the  par  value  have  been  granted.  Tunis  J. 
Powell,  president  of  the  American  District  Telegraph  Company 
of  Brooklyn,  stated  on  Monday,  June  26,  that  he  did  not  know 
whether  or  not  Mr.  Delano  represents  J.  Ogden  Armour,  of 
Chicago,  as  has  been  rumored. 

Flaming  Arcs  in  Construction  Work. — In  order  to  make 
every  effort  toward  completion  of  the  new  Polo  Grounds 
amphitheater,  in  Xew  York  City,  so  that  the  ball  park  may 
be  used  by  the  end  of  June,  the  contractors  have  been  working 
twenty-four  hours  per  day.  Flaming-arc  lamps,  operating  in 
multiple  with  an  auto  coil,  on  a  60-cycle,  no-volt  alternating 
current,  have  been  installed  on  poles  at  advantageous  points, 
and  the  contractors  say  that  the  illumination  furnished  makes 
working  conditions  at  night  equal  to  those  of  daylight.  A 
motor-generator  unit  was  installed  on  the  grounds  for  fur- 
nishing direct  current  to  electric  drills  used  for  boring  holes 
in  concrete  in  which  to  set  the  expansion  bolts  that  will  sup- 
port the  tiers  of  benches,  and  a  motor  has  been  set  in  operation 
to  drive  saws  used  in  cutting  timber  used  on  the  job.  The 
current  is  supplied  by  the  United  Electric  Light  &  Power 
Company,  and  the  arc  lamps  are  furnished  by  the  Western 
Electric  Company. 

Manufacturers'  Catalogue  Files  for  Consular  Use.— In  a 
recent  speech  before  Congress,  Representative  Benj.  K.  Focht 
spoke  in  high  terms  of  the  work  of  the  Commercial  Bureau 
Company,  50  Church  Street,  Xew  York,  which,  through  an 
arrangement  with  the  State  Department,  equips  Ainerican  con- 
sulates with  a  system  of  card-index  files  containing  a  digest 
of  the  catalogs  of  manufacturers,  the  condition  being  that 
no  preference  be  shown  and  that  no  fee  be  charged  to  the 
manufacturer.  Mr.  Focht  said  that  the  broad  policy  of  the 
Department  of  State  in  permitting  a  private  organization  to 
render  this  service  to  the  consulates  is  to  be  commended,  not 
only  from  the  standpoint  of  broad-minded  statesmanship,  but 
from  business  considerations. 

No  Increase  to  Be  Made  in  Salt  Lake  Telephone  Rates.— 
H.  \'ance  Lane,  president  of  the  Rocky  Mountain  Bell  Tele- 
phone Company,  in  an  announcement  to  subscribers  in  Salt 
Lake  City,  states  that  the  rate  schedule  will  not  be  increased  as 
had  been  rumored  as  a  consequence  of  the  purchase  of  the 
Utah  Independent  Telephone  Company  by  the  Rocky  Mountain 
Companv.  Mr.  Vance  says  further  that  some  little  time  will  be 
required,  necessarily,  to  arrive  at  a  basis  which  will  be  fair  alike 
to  both  the  public  and  the  telephone  company,  but  that  the  en- 
gineers of  the  company  have  progressed  far  enough  in  their 
work  of  arranging  the  physical  consolidation  of  the  two  plants 
to  warrant  the  statement  that  rates  will  not  be  advanced. 

Long  Acre  Electric  Light  &  Power  Company. — President 
Shaw,  of  the  Long  Acre  Electric  Light  &  Power  Company, 
says  that  as  soon  as  the  company  is  advised  as  to  the  amount 
of  securities  which  the  Public  Service  Commission  for  the 
First  District  of  Xew  York  will  authorize  it  to  issue  plans  will 
be  completed  for  the  active  sale  of  electrical  energy  in  New 
York  City.  Mr.  Shaw  says  further  that  the  company  is  arrang- 
ing for  the  erection  of  a  plant  in  Pennsylvania  for  the  gen- 
eration of  energy  to  be  transmitted  at  high  tension  to  Xew 
York,  and  that  it  is  expected  to  complete  this  plant  within  a 
year.'  Further  details,  he  said,  will  be  made  public  following 
the  action  of  the  Public  Service  Commission. 

Ohio  Sterling  Electric  Company.— The  plant  of  the  Ohio 
Sterling  Electric  Company,  in  East  Dayton,  Ohio,  formerly  the 
Sterling  Electric  Motor  Company,  has  been  sold  to  .Andrew 
Strohm.  of  the  Pneumatic  Tool  Company,  for  $85,000.  Mr. 
Strohm  has  not  made  known  the  names  of  his  associates  in  the 
deal,  if  there  are  any. 

Chicago  Men  to  Visit  South  American  Markets. — Mem- 
bers of  the  Chicago  .'\ssociation  of  Commerce  are  preparing 
to  take  an  eighty-day  trip  to  South  American  points  with  a 
view  to  extending  the  sale  of  American  goods  in  these  dis- 
tricts. This  will  be  the  first  of  a  series  of  business-getting 
trips  which  have  been  planned  by  the  foreign  trade  committee 
of  the  association. 
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Financial. 

The  Week  in  Wall  Street. 

DULLNESS,  with  reaction  in  prices,  prevailed  upon  the 
.\ew  York  Stock  Exchange  throughout  the  greater  part 
of  the  week,  with  a  rally  taking  place  on  Saturday  and 
lasting  partly  into  Monday.  This  was  caused  by  announcement 
that  the  case  of  the  government  against  the  Harriman  lines, 
questioning  the  legality  of  the  agreement  whereby  the  stock  of 
the  Southern  Pacific  is  controlled  by  the  L'nion  Pacilic.  i'ad 
been  decided  in  favor  of  the  railroads.  The  fact  that  the  de- 
cision was  known  before  the  opening  of  the  market  on  Satur- 
day resulted  in  an  opening  advance  of  two  points  in  the  shares 
of  the  two  roads,  accompanied  by  smaller  gains  in  many  other 
stocks.  The  nature  of  the  decision  is  regarded  as  most  favora- 
ble, not  solely  by  reason  of  the  benefit  accruing  therefrom  to 
the  railroads  and  to  the  stock  market,  but  for  the  fact  that 
it  is  a  satisfactory  interpretation  of  the  recent  Supreme  Court 
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rulings  on  the  Sherman  law.  It  is  doubly  important,  having 
been  rendered  so  soon  after  the  decree  declaring  the  Du  Pont 
Powder  Company  in  restraint  of  trade  and  ordering  its  disso- 
lution. In  addition  to  being  influenced  by  the  interest  of  the 
government  in  the  affairs  of  the  leading  industries  of  the  coun- 
try, the  stock  market  lagged  somewhat  from  disturbing  rumors 
in  connection  with  the  reciprocity  situation,  from  the  quietness 
in  foreign  markets  during  the  coronation  period,  and  chiefly 
from  conflicting  crop  reports.  Sales  of  the  week  were  1.763.980 
shares,  as  compared  with  2,494.178  for  the  preceding  week,  the 
figures  showing  a  continuation  of  the  downward  trend  and 
indicating  the  staleness  of  the  market.  The  bond  market  was 
firm  during  the  week,  with  buying  of  the  Panama  Canal  issue 
at  advances  over  assignment  prices  the  leading  feature,  ilonev 
is  quiet,  and  rates  in  the  money  market  June  26  were  :  Call. 
2^@2'-^  per  cent ;  ninety  days,  2i^@234  per  cent.  The  quota- 
tions in  the  table  are  those  of  the  close  June  26. 
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American  Telephone  &  Telegraph  Listed  on  Paris 
Bourse.— On  June  20  .500.000  shares  of  the  capital  stock  of 
the  -American  Telephone  &  Telegraph  Company  were  listed  on 
the  Paris  Bourse.  Negotiations  to  this  end  had  been  in  progress 
since  Noveiriber,  1910,  and  the  event  was  characterized  by  the 
fact  that  this  stock  is  the  first  American  industrial  stock  to  be 
listed  on  the  French  Exchange.  The  American  bankers  in  the 
project  were  Kidder.  Peabody  &  Company,  of  Boston,  and  the 
French  banking  interests  were  the  Banque  de  Paris  et  des 
Pays-Bas,  L.  Hirsch  &  Cie,  Thamann  Bros.,  and  Dupont  & 
Furland.  The  fact  that  the  Banque  de  Paris  et  des  Pays-Bas, 
in  addition  to  being  at  the  head  of  the  syndicate,  is  the  represen- 
tative of  the  American  Telephone  &  Telegraph  Company, 
authorized  to  act  as  agent  between  the  company  and  the  French 
authorities  in  connection  with  the  listing,  is  significant  of  the 


high  plane  upon  which  the  security  has  been  introduced.  The 
opening  transaction  was  at  790  francs,  closing  at  783.  On  the 
same  day  upon  which  the  stock  was  listed  abroad  the  directors 
of  the  American  Telephone  &  Telegraph  Company  authorized 
an  issue  of  $50,000,000  new  capital  stock,  which  makes  the 
amount  outstanding  $319,840,500,  as  against  $269,840,500,  while 
the  total  authorized  capital  stock  is  $500,000,000.  The  new  issue 
may  be  subscribed  for  at  par  by  stockholders  in  the  ratio  of  one 
share  of  new  stock  for  each  live  shares  now  held.  Payments 
on  account  of  the  new  issue  may  be  made  either  in  full  or  in 
four  equal'instalments,  payable  November  i,  1911  ;  February  i, 
1912;  May  I,  1912,  and  August  i,  1912.  This  issue  is  the  one 
rcierred  to  in  the  Electrical  ii'orld  June  22,  as  being  forth-  I 
coming  for  financing  new  construction  and  betterments  in  1912  !' 
and  thereafter.  In  this  connection  an  official  statement  says 
in  part:  "The  proceeds  of  this  issue  of  capital  stock  will  be 
mainly  used  to  provide  the  associated  companies  of  the  Bell 
system  outside  of  the  State  of  New  York  with  funds  for  cur- 
rent and  ordinary  construction  and  extension  of  plant,  and 
will  be  represented  in  the  treasury  of  the  American 
Telephone  &  Telegraph  Company  by  the  share  capital  or  the 
capital  advance  notes  of  such  companies.  A  part  will  be 
used  for  extensions  to  plant  (long-distance  service)  of  the 
American  Telephone  &  Telegraph  Company  outside  the  State 
of  New  \"ork,  and  a  part  to  maintain  the  cash  balances  now 
being  drawn  upon  for  all  the  above  purposes.  The  charges  of 
this  proposed  issue  on  this  year's  revenue  will  be  hardly 
appreciable — as  a  matter  of  fact,  the  usual  yearly  dividend  on 
the  whole  amount  could  be  met  out  of  this  year's  revenue  and 
still  leave  a  surplus.  The  business  of  the  current  six  months 
of  this  year  will  show  a  continuation  of  increases  in  gross  and 
net.  although  the  toll  and  long  distance  business,  as  usual,  shows 
the  effect  of  business  depression."  .Announcement  of  the  new 
issue  caused  a  flurry  on  the  Paris  Bourse,  and  the  Banque  de 
Paris  et  des  Pays-Bas  oflfered  to  cancel  the  transactions  of 
June  20  relating  to  the  .American  Telephone  stock. 

Federal   Sign   System    (Electric). — In    his    annual    report 

for  the  year  ended  March  25,  191 1,  recently  issued.  President 
John  H.  Goehst,  of  the  Federal  Sign  System  (Electric),  notes 
that  during  the  year  the  company  has  established  a  new  office 
in  Baltimore  and  has  also  made  long-term  contracts  with  elec- 
tric-service companies  in  a  number  of  cities  to  extend  its  sign- 
rental  service  under  a  plan  by  which  the  Federal  company  fur- 
nishes the  selling  experience  and  the  investment,  and  the  local 
central-station  company  does  the  operating.  This  arrangement 
has  been  made  and  signs  installed  in  the  following  cities  :  Johns 
town.  Pa.,  Hattiesburg,  La.,  Jackson,  Miss.,  Enid,  Okla.,  Pon- 
tiac,  Mich.,  Ann  Arbor,  Mich.  Mount  Clemens,  Mich.,  El  Reno, 
Okla.,  and  Springfield,  Ohio.  The  gross  earnings  for  the  year 
were  $663,099  and  the  net  earnings  $105,264.  Of  the  latter  '■ 
amount,  $92,509  was  available  for  dividends  after  setting  aside 
a  reserve  for  absorption  of  development  expenses  of  the 
branches.  The  dividends  paid  amounted  to  $30,774,  and  the 
balance  carried  to  surplus  was  $61,735.  A  satisfactory  feature 
of  the  year's  business  was  the  growth  in  merchandise  sales,  this 
branch  of  the  business  having  shown  a  decided  increase  over 
the  preceding  year.  During  the  year  the  directors  sold  $370,550 
of  the  company's  preferred  stock,  and  a  voting  trust  was  formed 
for  the  common  stock.  Messrs.  Samuel  InsuU,  John  H.  Goehst 
and  John  F.  Gilchrist  are  trustees  of  this  voting  trust  for  a 
period  of  five  years  from  Dec.  12,  1910. 

Central  Hudson  Gas  &  Electric  Bond  Issue. — -\n  applica- 
tion has  been  made  to  the  Public  Service  Commission  for  the 
Second  District  of  New  Y'ork  by  the  Central  Hudson  Gas  & 
Electric  Company  for  approval  of  a  refunding  mortgage  to  the 
Knickerbocker  Trust  Company,  and  to  issue  under  this  $5,- 
000,000  in  bonds.  Of  this  amount  $1,400,000  is  to  offset  an 
equal  amount  of  underlying  bonds,  and  the  balance  of  $3,- 
600,000  is  to  be  issued  hereafter  only  with  the  consent  of  the 
Public  Service  Commission.  Permission  to  issue  $600,000  in 
bonds  to  finance  improvements  and  extensions  is  also  requested 
in  this  application.  Reference  to  the  formation  of  the  Central 
Hudson  was  made  in  the  Electrical  IVorld  of  .April  20. 

Colorado  Telephone  Company  Consolidation. — Stock- 
holders of  the  Colorado  Telephone  Company  will  meet  in 
Denver.  July  17,  to  vote  upon  a  plan  for  consolidating  the 
Colorado  Telephone  Company  and  the  Tri-State  Telephone  & 
Telegraph  Company.  The  latter,  which  operates  in  northern 
Xew  Mexico,  was  organized  about  a  year  ago  and  has  been  . 
a  subsidiary  of  the  Colorado  Telephone  Company  since  that 
time. 
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Reorganization    of   Cincinnati    Public    Utility    Property. — 
riie  executive  coiumittee  of  the  Columbia  Gas  &  Electric  Com- 
Miiy.  of  Cincinnati,  Ohio,  is  completing  plans   for  a  complete 
eorganization  of  the  operation  of  the  several  affiliated  prop- 
.■rties.    The  plan  includes  the  division  of  the  management  of  the 
•  rnperties  into  departments  as  follows :    Producing  and  operat- 
-clling   and    commercial,    auditing   and    clerical    work   and 
rial  detail.    James  C.  Ernst,  vice-president  of  the  Columbia 
X:  Electric  Company  and  head  of  the  Cincinnati,  Newport 
'\  ington  Light  &  Traction   Company,  will  be  the  general 
iger  of  the  operating  and  producing  department,  and  will 
ii.ive  complete  control  of  the  gas  and  electric  plants,  the  dis- 
tributing system,  the  street  railway  lines  and  their  power  houses. 
He  will  begin  at  once  a  study  of  the  properties  with  a  view  to 
economical  operation,  and  it  is  probable  that  all  the  energy  for 
the  operation  of  the  railway  lines  and  the  lighting  and  power 
hiKiness  in  Covington  and  Xewport.  Ky.,  will  be  furnished  by 
'  incinnati  plant  ultimately.    The  active  management  of  the 
innati.   Xewport  &  Covington   Light  &  Traction   Company 
uiii  be  turned  over  to  Clarence  McCabe,  who  has  been  the  gen- 
eral superintendent   for   about  two   years.     He   will   make   his 
.reports  to  Mr.  Ernst,  as  will  the  men  who  have  charge  of  the 
ivarious  properties  and  plants  of  the  controlling  company.     This 
.will  bring  the  railway  company  into  closer  touch  with  the  Union 
'■^.^   &    Electric    Company    and    subsidiaries    of    the    Columbia. 
I  thing  which  President  White  has  desired  for  some  time. 
.]n  \V.  White,  brother  of  the  president,  A.  S.  White,  and 
utmg  president  of   the   Union   Gas   &  Electric  Company,  will 
become  the  manager  of  the  selling  and  commercial  department. 
The  auditing   and   clerical    departments    for   all   the   companies 
will  be  in  the  hands  of  Theodore  Clauss,  now  secretary  of  the 
Union  Gas  &  Electric  Company.     W.  T.   Hunter,  secretary  of 
ithe  Columbia  Gas  &  Electric  Company,  will  handle  the  depart- 
iment  of  financial  detail,  such  as  records  of  capitalization,   in- 
terest,  dividends,    earnings    and    other    things    of    this    nature. 
I'crty  on  Gano  .\lley  has  been  purchased   for  a  substation 
'le  downtown  district  on  which  a  plant  will  be  erected  at 
'  stimated  cost  of  $150,000.     The  workshop  of  the  gas  plant 
.  ,  will- also  be  rearranged  and  material  stations  will  be  established 
;to  lessen  the  amount  of  hauling  and  the  number  of  horses  to  be 
'used. 

,     Baltimore  United  Railways  to  Issue  $3,125,000  in  Bonds. 

. — The  United   Railways   &  Electric   Company  of   Baltimore 

;   .has   made   application    to   the    Maryland    Public    Service    Com- 

•  ;  mission    for   the    authorization    of   $3,125,000   three-year   5   per 

■  i  cent   secured    convertible    coupon    notes,    in    order   to    provide 
.   .  funds  for  the  payment  of  $2,000,000  Baltimore  City  Passenger 

.  Railway  Company  first-mortgage  5  per  cent  bonds,  which  are 

-  underlying  bonds,  maturing  Xov.  2,    1911.  and  $500,000  of  the 

-  ■A'4  per  cent  certificates  of  indebtedness  of  the  same  company. 

which  w-ill  mature  on  the  same  day.  and  to  redeem  $535,000 
series    "B"    and    "C"    car    trust    certificates    outstanding    after 

..    'Oct.  I,  191  li     The  notes  will  be  convertible  into  United  Rail- 

,  ways  &  Electric  Company  stock  at  $25  a  share  at  any  time 
before  maturity,  provided   the   notes   shall   not  have   been   re- 

,  ■  deemed.  The  stock  of  the  company  is  now  selling  on  the 
market  at  about  $18  a  share.  The  notes  will  be  secured  by 
deposit  with  a  trust  company  as  collateral  of  $2,500,000  United 

.  Railways  &  Electric  Company  first-mortgage  4  per  cent  bonds  and 
by  a  total  amount  of  the  company's  stock  sufficient  to  meet  the 
.  conversion  rights  referred  to  above.  The  collateral  back  of 
the  $3,125,000  notes  has  a  present  market  value  of  $4.375.ock)- 
The  notes  will  be  redeemable  by  the  company  at  par  upon 
sixty  days'  notice.     Every  subscribing  stockholder  will  receive 

'  an  allotment  of  $100  of  notes  or  multiples  thereof  for  every 
ten  full  shares  of  stock  or  multiples  thereof  standing  in  the 
name  of  such  stockholder  on  the  books  of  the  company  on  an 

'■  '  agreed  date. 

I        New  England  Telephone  &  Telegraph  Company, — A  wide 

'  reduction  in  rates  applicable  to  all  exchanges  outside  the  Bos- 
ton and  suburban  districts  is  to  be  made  by  the  New  England 
Telephone  &  Telegraph  Company.  This  follows  the  recent 
decision  of  the  Massachusetts  Highway  Commission  regarding 
rates  in  the  Boston  and  suburban  districts  which  reduced  the 
annual  revenue  of  the  company  by  some  $3,000,000.     Officials 

-  of  the  company  believe  that  these  new  reductions,  which  will 

■  I  mean  a  further  decrease  of  $200,000  in  revenue,  will  be  com- 
'     pensated  by  returns  from  new  business  induced  by  lower  rates. 

The  dividend   rate    was  increased   from    6  per    cent    to  7  per 

■  ■  cent    per    annum'  at    the    directors'    meeting   held    last     week. 

Commenting  upon  the  increase  in  rate  of  dividend.   President 


Keller  stated:  "The  average  dividend  during  the  life  of  the 
company  has  been  less  than  5  per  cent.  Although  the  com- 
pany has  been  for  several  years  in  position  to  change  its  divi- 
dend rate,  action  was  deferred  imtil  completion  of  recent  re- 
adjustments. It  is  now  practically  certain  that  these  will  re- 
duce net  revenue  between  $500,000  and  $600,000  per  year,  and 
recent  wage  increases  will  absorb  over  $200,000  more.  It  is 
expected  that  additional  business  as  a  result  of  lower  rates  will 
in  another  year  begin  to  make  itself  felt  and  insure  a  fair 
margin  of  safety  over  charges." 

Washington,  Potomac  &  Chesapeake  Railway  to  Increase 
Capital  Stock. — The  Maryland  Public  Service  Commission 
has  received  a  petition  from  the  Washington,  Potomac  & 
Chesapeake  Railway  Company  for  authority  to  increase  its 
capital  stock  from  $500,000  to  $2,000,000  and  its  bonded  indebt- 
edness in  a  like  amount.  The  company  states  in  its  petition 
that  it  proposes  to  extend  its  line  from  Brandyvvine,  in  Prince 
George's  County,  to  Benning,  in  the  District  of  Columbia,  and 
from  Mechanicsville  to  Cedar  Point,  on  Chesapeake  Bay,  and 
Point  Lookout.  It  is  stated  that  the  estimated  cost  of  construc- 
tion will  be  in  e.xcess  of  $2,000,000. 

Indianapolis  Plant  to  be  Sold, — The  Security  Trust  Com- 
pany, receiver  for  the  Jcnney  Electric  Manufacturing  Company. 
with  plants  in  Indianapolis  and  in  Anderson,  Ind..  has  asked 
the  court  for  permission  to  sell  the  .Anderson  plant  for  $135,000. 
The  receiver  alleges  that  the  company  can  no  longer  carry  on 
the  business  at  a  profit  or  meet  expenses.  The  indebtedness 
amounts  to  more  than  $100,000.  The  court  has  ordered  that  the 
.\nderson  plant  be  sold  at  private  sale  on  June  27  for  the  above 
price. 


DIVIDENDS. 

.\merican  Power  &  Light  Company,  quarterly,  preferred.  I'/z 
per  cent,  payable  July  i. 

American  Telephone  &  Telegraph  Company,  quarterly,  $2.00 
per  share,  payable  July  15. 

Bell  Telephone  Company  of  Canada,  quarterly,  2  per  cent, 
payable  July  15. 

Canadian  Westinghouse  Company,  quarterly,  ij^  per  cent, 
and  extra  dividend  on  capital  stock,  '/<  of  i  per  cent,  payable 
July  10. 

Carolina  Power  &  Light  Company,  quarterly,  preferred.  I^ 
per  cent,  payable  July  3. 

Cities  Service,  monthly,  preferred,  l-i  of  I  per  cent;  common, 
%  of  I  per  cent,  payable  July  i. 

El  Paso  Electric  Company,  semi-annual,  preferred,  $3.00  per 
share,  payable  July  10. 

Electric  Storage  Battery  Company,  preferred  and  common, 
I  per  cent,  payable  July  i. 

Halifax  Electric  Tramway  Company,  Ltd.,  quarterly,  2  per 
cent,  pavable  July  3. 

Lowell  Electric  Light  Corporation,  semi-annual,  $2.00  per 
share,  payable  Aug.  i. 

New  Orleans  Railway  &  Light  Company,  quarterly,  preferred. 
1 14  per  cent,  payable  July  15. 

Puget  Sound  Electric  Railway  Company,  semi-annual,  pre- 
ferred, $3.00  per  share,  payable  July  i. 

United  States  Light  &  ?Ieating  Company,  semi-annual,  pre- 
ferred, 314  per  cent,  payable  July  20. 

Westinghouse  Electric  &  Manufacturing  Company,  quarterly, 
preferred,  i44  per  cent,  payable  July  15. 

REPORTS  OF  EARNINGS. 
.■\MERICAN  LIGHT  &  TR.VCTION  COMPANY. 

Gross         Operating         Net  Fixed  Net 

Pt-ri,..!  Earninus.     Expenses.     Earnings.       Charges.       Surplus. 

Mav     1911    $309,609  $9,907        $299,702  

■"■'    1910  ..     273.044  8,998  264,046  

5in     May,  '11 ....  1,696.649  47,056       1,649,593  

"         "       '10    ...1.51.1.822  45,629       1,468.193  

C.VNTON  ELECTRIC  COMPANY. 

May     1911 $20,877         $10,393  $10,484  $3,724  $6,760 

"       1910  .       19:824  10,620  9,204  3.253  5.951 

KINGS  COUNTY  ELECTRIC  LIGHT  &  POWER  COMPANY 

5m  M,y  -11.  $1,965,920   $967,402    $998,517   $558,891    $«9.62S 

"'"   '10  ..  1,734,154    824,400    929.754    507,025     422,729 

MONTREAL  STREET  RAILWAY  COMP.ANY.         .,,,,,, 

May  1911 $431,689   $216,730    $214,959    $60,346    $154,613 

"   1910   ....  370;234    199,617     170,617     48.977     121,640 

NORFOLK  &  PORTSMOUTH  TRACTION  COMPANY. 

M.-iy  1911   ....$171,813   $104,513    $67,300    $61,342     $5,958 

■"•'  1910     ..  160,492     93,510     66.982     65,663       1,319 

SCKA.NTON  ELECTRIC  COMPANY.  .,,.„„ 

Mav     1911 $52,155         $25,378  $26,777  $1,988  ?JV89 

"        1910        ....       50.578  25,070  25,508  10,179  15,329 

UNITED  RAILWAYS  OF  ST.  LOUIS.  .„„  ,„ 

M,v     ion $1,053,826       $668,351         $385,475       $287,039  ^'MM 

..   •    ,9,0 ;  1008,384         630.582  377,802         352,276  25,526 
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Construction  Netos. 


TOMBSTONE,  ARIZ.— George  Noble  Todd,  a  raining  engineer  of 
California,  is  making  investigations  in  the  Tombstone  district  with  a 
view  of  establishing  a   hydroelectric  plant   in   this   territory. 

CLARKSVILLE,  ARK.— Plans  are  being  made  by  the  city  of 
Clarksville  for  the  installation  of  a  municipal  electric-light  plant  to  cost 
about  $20,000.  It  is  proposed  to  purchase  the  distributing  system  of 
the  plant  owned  by  E.  T.  McConnell,  which  was  reported  to  have  been 
destroyed  by  fire  some  months  ago.  John  M.  Davis  is  a  member  of 
the   Board   of   Commissioners. 

COTTER,  ARK.— Preparations  are  being  made  by  E.  B.  Griswold 
for  the  installation  of  an  electric-light  plant  in  Cotter.  Mr.  Griswold 
was  recently  granted  a  thirty-year  franchise  by  the  City  Council  to 
operate  an  electric-light  system  in   this  city. 

BERKELEY,  CAL.— The  Oakland  Traction  Company  has  engaged  E. 
C.  Prather,  of  Oakland,  Cal.,  engineer,  to  make  a  new  survey  for  the 
proposed  scenic  electric  railway  from  North  Berkeley  to  Grizzly  Peak. 

BURLING.^ME,  CAL. — Application  has  been  made  to  the  Board  of 
Trustees  by  Ansel  M.  Easton  for  a  franchise  to  construct  and  operate 
a  street  railway  in  Burlingame.  Bids  will  be  received  by  J.  R.  Murphy 
until  July   24   for   same. 

EL  MODENA,  CAL.— The  installation  of  an  electric-light  and  power 
system  in  El  Modena  is  under  consideration. 

EUREKA,  C.\L. — The  Western  States  Gas  &  Electric  Company  has  ap- 
plied to  the  Board  of  County  Supervisors  for  a  franchise  to  erect  and 
opcraV  electric  transmission  lines  along  the  county  roads  in  district 
No.  3  for  the  distribution  of  electricity  in  that  district. 

FOWLER.  CAL. — .Application  has  been  made  to  the  City  Council  by  the 
Fresno,  Hanford  &  Summit  Lake  Interurban  Railway  Company  for  a 
franchise  to  extend   its   railway  through   Fowler. 

JACKSON,  CAL. — Arrangements  are  being  made  by  the  .Amador 
Electric  Light  &  Power  Company,  of  Sutter  Creek,  Cal.,  for  the  erec- 
tion  of  a  substation  at  Jackson. 

L.VKEPORT,  CAL.— The  Board  of  County  Supervisors  has  granted  the 
Mount  Kenooti  Light  &  Power  Company  a  franchise  to  erect  transmission 
lines  on  the  public  highways  and  roads  of  the  county  for  the  transmis- 
sion and  distribution  of  electricity  for  lamps  and  motors  in  Lake  County. 
LOS  -ANGELES,  CAL. — Preparations  are  being  made  by  the  Glendale 
&  Eagle  Rock  Railway  Company  for  the  construction  of  an  electric  rail- 
way from  its  present  western  terminus  at  Fourth  Street  and  Grand  Boule- 
vard, through  Valley  View  tract,  across  Los  .Angeles  River  into  GrifSth 
Park. 

LOS  ANGELES,  CAL.— It  is  reported  that  the  Southern  Pacific  and 
Salt  Lake  lines  are  to  be  merged  with  the  Pacific  Electric  Railway  Com- 
pany in  Long  Beach.  It  is  understood  that  the  southern  division  of  the 
electric  railway  system  is  to  dominate  the  united  roads.  Material  for 
equipping  the  steam  roads  for  electrical  operation  is  said  to  have  been 
ordered. 

LOS  ANGELES,  CAL. — The  Board  of  Supervisors  is  reported  to  have 
decided  to  readvertise  for  electrical  machinery  for  the  Hall  of  Records 
Building. 

MERCED,  CAL. — A  petition  signed  by  a  large  number  of  voters  has 
been  presented  to  the  City  Council  asking  that  a  special  election  be  held 
to  vote  on  the  proposition  to  issue  bonds  to  establish  a  municipal  light 
and  water  plant  in  Merced. 

OAK  PARK,  CAL.— The  South  Sacramento  Power  Company,  which 
supplies  electricity  in  Oak  Park  and  throughout  this  county,  has  changed 
hands  and  the  following  officers  have  been  elected:  C.  W.  Waller,  presi- 
dent; .Arthur  M.  Seymour,  vice-president,  and  R.  N.  Bishop,  secretary  and 
manager. 

RICHMOND,  CAL.— The  Western  States  Gas  &  Electric  Company  has 
filed  a  mortgage  covering  its  entire  holdings  to  the  Girard  Trust  Com- 
pany, of  Philadelphia,  Pa.,  to  secure  an  issue  of  $10,000,000  in  bonds. 
The  mortgage  covers  the  plant  and  holdings  of  the  Richmond  Light  & 
Power  Company,  of  Richmond,  Cal.;  the  Stockton  Gas  &  Electric  Cor- 
poration, of  Stockton,  Cal.;  the  Humboldt  Gas  &  Electric  Company,  of 
Eureka,  Cal.;  the  Sacramento  River  Electric  Company,  and  the  land 
and  water  rights  in  Humboldt,  San  Joaquin.  Calaveras,  Sacramento  and 
EI  Dorado  Counties.  The  proceeds  of  the  bonds  will  be  used  to  pur- 
chase, develop  and  equip  additional  properties. 

SACRAMENTO,  CAL. — The  contract  for  supplying  electricity  for  all 
purposes  to  the  State  Capitol  has  been  awarded  to  the  Great  Western 
Power  Company  by  the  State  Board  of  Control.  Under  the  terms  of  the 
contract  the  company  is  to  furnish  electricity  for  all  purposes  at  the  cap- 
itol,  capitol  grounds  and  the  printing  office,  including  incandescent  lamps, 
arc  lamps  and  motors  for  printing  office  and  elevators  at  the  rate  of  IJ^ 
certs  per  kw-hour.  The  contract  is  for  a  period  of  three  years,  beginning 
July  \,  1911. 


SAN  F.ERNARDINO,  CAL. — Application  has  been  made  to  thi 
County  Supervisors  by  Attorney  Carneham,  of  Riverside,  Cal.,  fnr  ; 
franchise  to  erect  transmission  lines  on  the  county  roads  outside  of  thi 
incorporated  cities  for  a  term  of  fifty  years.  Bids  will  be  receive.)  fo 
the  franchise  until  July  24.  It  is  said  that  a  company  is  to  be  organize! 
with  a  capital  stock  of  $15,000,000,  which  will  take  over  the  propertie 
developed  on  Bisliop  Creek,  Inyo  County,  and  transmission  system  acres 
Death  Valley.  It  is  said  that  the  new  company  will  secure  additions 
power  from  the  Los  Angeles  aqueduct  and  will  exchange  reservoir  right: 
for  valuable  water  rights  held  by  the  electric  company  in  Inyo  County 
The  company,  besides  supplying  electricity  in  this  section,  proposes  t( 
extend  its  transmission  line  into  new  territory,  including  the  San  lacint' 
\'alley,  where  there  is  now  no  electrical  service. 

S.AN  JOSE,  CAL. — The  citizens  have  voted  to  issue  $377,000  in  liond' 
for  municipal  improvements,  among  which  are  included  the  installatior 
of  a  new   fire-alarm  system  and  a  police-patrol   flashlight  system. 

SAN  LUIS  OBISPO,  CAL.— Application  has  been  made  to  the  Boarc 
of  County  Supervisors  by  Walter  Gould  Lincoln  for  a  franchise  to  oper 
ate  an  electric  railway  throughout  the  county.  Mr.  Lincoln  has  also  peti. 
tioned  the  City  Council  for  a  street  railway  franchise  in  the  city  of  San 
Luis    Obispo. 

SANTA  ROSA,  CAL.— The  Board  of  County  Supervisors  has  awardet 
the  contract  for  construction  of  power  house  and  laundry  to  Hoy 
Brothers,  of  Santa  Rosa,  Cal.  The  cost  of  the  work,  exclusive  of  laundr; 
machinery,  is  estimated  at  $14,176. 

SUSANVILLE,  CAL— Application  lias  been  made  to  the  Board  01 
Supervisors  by  James  Branham  for  a  fifty-year  franchise  to  erect  trai:? 
mission  lines  for  the  distribution  of  electricity  on  the  streets  and  liigh 
ways  in  Susanville.  Sealed  bids  will  be  received  for  the  above  francliist 
until  July  26.     R.  E.  Langham  is  city  clerk. 

YREKA,  CAL. — Preliminary  work  has  begun  for  the  construction  o( 
a  dam  across  the  Klamath  River  by  the  Siskiyou  Electric  Power  &  Light 
Company.  The  dam  is  to  be  located  about  7  miles  down  the  river 
from  Klamath  Hot  Springs.  A  large  power  house  wil  be  erected  near 
the  dam.  Electricity  generated  at  the  plant  will  be  supplied  to  the 
farmers  to  operate  pumps  for  irrigating  purposes. 

GRAND  JUNCTION,  COL.— Right-of-way  has  been  secured  for  the  ex-  , 
tension  of  the  Grand  Junction  &  Grand  River  Valley  Railway  Company's  j 
interurban  electric  railway  from  Grand  Junction  to  Clifton,  6- miles  in  | 
length.     Later  the  railway  will  be  extended  to  Palisades. 

PUEBLO,  COL.— Preparations  are  being  made  by  H.  M.  Byllesby  S 
Company,  of  Chicago,  III.,  who  recently  purchased  the  property  of  the 
Pueblo  &  Suburban  Traction  &  Lighting  Company,  for  extensions  and 
improvements  to  the  system,  including  the  erection  of  additional  trans- 
mission lines,  increasing  the  output  of  the  steam  generating  plant  and 
enlarging  the  hydroelectric  developments.  The  company  at  present 
operates  a  steam-power  plant  with  an  output  of  4135  kw  at  Pueblo  and 
a    1600-kw  hydroelectric   plant  at   Skaguay. 

BRIDGEPORT,  CONN.— Work  has  commenced  on  the  construction  of 
the  proposed  Bridgeport  &  Danbury  electric  railway  at  the  Trumbull  line. 
The  Sperry  Engineering  Company,  of  New  Haven,  Conn.,  has  the  con- 
tract. 

NEW  HAVEN,  CONN.— Plans  are  being  made  by  the  New  York,  New 
Haven  &  Hartford  Railroad  Company  to  erect  a  power  house  and  ma- 
chine repair  shops  at  New  Haven.  The  company  is  now  erecting  a  large 
engine  house  which  will  accommodate  forty-three  steam  engines  or  eighty- 
six  electric  locomotives.  The  new  power  house  will  supply  electricity  for 
the  system  when  the  electric-car  service  is  extended  from  Stamford  to 
New  Haven. 

WASHINGTON,  D.  C— The  construction  of  an  electric  railway  to  ex. 
tend  froi.i  Anacostia  to  Congress  Heights  is  under  consideration  by  the 
Washington  Railway  &  Light  Company. 

WASHINGTON,  D.  C— Bids  will  be  received  by  the  Secretary  of 
the  Department  of  the  Interior,  Washington,  D.  C,  until  July  3  for  the 
installation  of  coal  and  ash-handling  machinery  in  the  old  post  office 
building,  Washington,  D.  C,  in  accordance  with  plans  and  specifications, 
copies  of  which  may  be  obtained  upon  application  to  the  chief  clerk  ol 
the   department. 

WASHINGTON,  D.  C— The  contract  for  erecting  the  large  wireless 
towers  at  Fort  Meyer  for  use  of  the  United  States  Navy  has  been 
awarded  to  the  Baltimore  Bridge  Company,  of  Baltimore,  Md.,  at 
about  $100,000.  The  contract  includes  the  erection  of  three  towers, 
one   600   ft.   high   and   two   450   ft.   high. 

OCALA,  FLA. -The  Lake  Weir.  Ocala  &  Silver  Springs  Suburban  Rail- 
way Company,  recently  organized,  is  planning  to  build  an  electric  railway 
between  Lake  Weir,  Ocala  and  Silver  Springs.  The  company  is  capitalized 
at  $500,000  and  the  officers  are:  D.  S.  Woodrow,  president;  E.  W.  Davis, 
secretary  and  treasurer,  and  H.  A.  Kramer,  general  manager. 

PORT  ST.  LUCIE,  FLA.— The  installation  of  an  electric-light  planf 
is   reported   to   be   under   consideration.      J.    R.    Rogers,    of   Sewalls   Point 
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nderstooJ,  can  give  further  information.     Port  St.  Lucie  is  not 


..AGON,  GA. — The  Georgia  Power  Company  lias  secured  a  site 
\  ison  on  which  it  proposes  to  erect  a  transformer  station.  This 
II  will  receive  current  from  Tullulah  Falls  by  the  way  of  Atlanta, 
.Mil   be  transmitted   to   Cedail.-'wi!   and   Romic. 

\XLEV.  GA. — The  question  of  issuing  bonds  for  the  construction  of 
..'trie-light  plant  is  reported  to  be  under  consideration, 
i  i.\RTO\VX,  GA. — Investigations  have  been  made  in  Cedartown  by 
itorgia  Electric  Company  with  a  view  of  extending  its  transmission 

.  this  place. 
:  W-XXLA,  G.\. — The  city  of  Sylvania  is  installing  an  electric-light 
.ind  water-works  system.  J.  B.  McCrary  &  Company,  of  .-Vllanta. 
;  ive  the  contract.  The  city  is  in  the  market  for  inside  wiring  ma- 
.md  a  small  amount  of  line  material.  L.  B.  Moore  is  superintendent 
light  and  water  plant. 
\>HIXGTO.\,  GA.— At  an  election  to  be  held  July  14  the  propo- 
1.1  issue  $30,000  in  bonds,  the  proceeds  to  be  used  for  reconstruc- 
:  the  municipal  electric  plant,  will  be  submitted  to  a  vote.  West- 
ise,  Church,  Kerr  &  Company.  10  Bridge  Street,  New  York,  N.  Y., 
.pincers.      E.   ,-\.    Barnett   is   Mayor. 

;IXG1"IELD,  ILL.— The  Springfield  Light,  Heat  &  Power  Company 

^^■lded  to  erect  an  addition  40  ft.  x  108  ft.,  to  its  power  station  lo- 

ji    Tenth    Street   and    Capitol    Avenue,    to   cost    about    $25,000,    cnn- 

.  L    tor  which  has  already  been  awarded.      It  is  proposed  to  install   ad- 

n.il  boilers  and  engines  in  the  new  extension. 

!v  \ZIL,  IND. — The  City  Councd  has  awarded  the  contract  for 
lighting  to  the  Terre  Haute,  Indianapolis  &  Eastern  Traction 
.ny  for  a  term  of  five  years.  The  contract  provides  for  a  mini- 
i  191  lamps,  of  which  about  50  will  be  tungsten  clusters,  at  the 
1  $97.50  each  per  year  with  an  all-night  schedule.  Arc  lamps  will 
il'plicd  at  the  rate  of  S67  each  per  year.  The  company  olTered  to 
-Ii  the  service  on  a  ten-year  contract  at  $1  less  per  lamp  per  year, 
was  not  accepted  by  the  Council  as  it  is  believed  that  the  city 
■^lall  a  municipal  plant  at  the  expiration  of  five  years.  The  con- 
■.  ;th  the  Brazil   Electric   Company  expires  ne.xl    April. 

I RLEY.     IXD. — The    installation    of    an    electric-light    and    power 

in   Shirley   is  reported  to  be   under  consideration.      Electricity  for 

iig  the  plant  will   probably  be  secured   from  the  transmission  lines 

interurban  railway  company. 

-  jLTH    bend,    ind.— Plans  are   being   considered   by   the   Indiana   St 

lichigan   Electric   Company   for   the  construction   of  a   42-in.   intake   pipe 

-om    the    river    to    supply    water    for   condensing    purposes    at    the    steam 

iant.     The   company    will    also   expend   about   $100,000    for    underground 

•onduits,    work   on   which    will   begin    in    the    near   future.     F.    A.    Bryan, 

f  South   Bend,   Ind.,  is  general   manager. 

CKESTOX,  I.A.— .-Vt  an  election  to  be  held  July  7  the  proposition  to 
urt:ha.se  the  local  electric-light  plant,  owned  by  C.  K.  Munns,  to  be 
•wned  and  operated  by  the  municipality,  will  be  submitted  to  a  vote. 
'he  plant  has  been  offered  to  the  city  for  $15,000. 

,  DAVENPORT,    I.\.— Notice    has    been    filed    with    the    Secretary    of 
t.itL-  by  the  Davenport  &  Muscatine  Interurban  Railroad  Comoa.iy  show- 
increase  in  capital  stock  from  $101,000  to  $1,010,000. 

'I'.N'T    PLE.ASANT,    lA. — Arrangements    are    being    made    for    the 

-cciion  of  several  power  stations  along  the  Skunk  River,  Three  dams 
■re  being  built  on  the  river,  one  at  Augusta,  one  at  Lowell  and  the 
;ther  at  Oakland  Mills.     A  transmission  line  is  being  erected  from  Oak- 

Jnd  Mills  to  Mount  Pleasant.  The  company  is  said  to  have  begun 
negotiations  to  supply  electricity  to  the  State  Hospital  for  the  Insane 
,nd  also  in  this  city.  Upon  completion  of  the  three  dams  a  circuit  will 
*e    established    which     will    take     in     Burlington,     Mount     Pleasant    and 

Vapellu,  where  a  dam  will  be  built  on  the  Iowa   River.      A  steam  plant 
-ill  be  erected  in  Mount  Pleasant  to  supplement  the  water-power  during 
ow-water  periods  and   in  case   of  emergencies. 
PALT-LINA.   lA.— Plans  are   being   considered  by  the  Council   for   the 

nstallation  of  an  ornamental  street-lighting  system  in  Paullina. 
■  MINNEAPOLIS,  KAN.— The  installation  of  a  municipal  electric-light 
'Iant  in  Minneapolis  is  under  consideration.  The  proposition  to  issue 
xonds  to  the  amount  of  $15,000  will  be  submitted  to  a  vote.  Electrical 
Jcrrice  in  the  town  is  now  supplied  by  the  Jackman  Roller  Mills. 
'  RUSSELL,  KAN.— It  is  reported  that  bonds  to  the  amount  of  $28,000 
lave  been  voted   to   complete   the   municipal   electric-light   plant. 

TOPEKA,  K.AN. — The  City  Commission  has  instructed  all  companies 
iperating  wires  in  Topeka  to  have  all  their  poles  removed  on  Kansas 
\venue    within    thirty    days.     This    step    has   been    taken    to    prepare    for 

he  installation  of  an  ornamental  lighting  system,  bids  for  which  are  now 
}eing  asked. 

LOUISVILLE,  KY.— The  Kentucky  Electric  Company  has  been  awarded 
he  contract  for  supplying  electricity  for  lighting  and  elevator  service  in 
he  United  States  custom  house. 

I  MIDWAY,  KY. — The  City  Council  has  awarded  the  contract  for  in- 
stalling an  electric-lighting  system  in  Midway  to  the  Moore-Young 
Electric  Company,  of  Lexington,  Ky.,  for  $3,575.  The  plant  will  be 
installed  under  the  supervision  of  Prof.  A.  M.  Wilson,  of  the  Engi- 
neering Department  of  the  State  University. 


ALEX.\NDER  CITY,  LA.— The  Industries  Light  &  Power  Company, 
recently  organized,  is  planning  to  construct  a  dam  across  a  ueaiby 
stream  to  utilize  the  water  power  to  generate  electricity.  For  further 
information  address  Benjamin  Russell. 

BALTI.MORE,  MD.— A  special  meeting  of  the  stockholdrrs  of  the 
United  Railways  &  Electric  Company  has  been  called  for  July  3  to  ratify 
a   resolution   authorizing   the   issue   and   sale   of   $3,125,000  coupon   notes. 

BALTIMORE,  MD. — Preparations  arc  being  made  by  the  Consolidated 
Gas,  Electric  Light  &  Power  Company  for  the  construction  of  a  large 
addition  to  its  plant  at  the  foot  of  Leadenhall  Street,  to  cost  $100,000. 
Bids  will  be  asked  as  soon  as  plans  are  completed.  The  Fidelity  &  Con- 
struction Company  has  been  awarded  the  contract  for  the  construction  of 
the  concrete  foundation. 

ATTLEBORO,  MASS.— The  AttleborO  Steam  &  Electric  Company  has 
announced  a  reduction  in  the  price  of  electricity  for  lamps  from  14  cents 
to   13   cents  per  kw-hour,  to  take  effect   from  July   1. 

BOSTON,  MASS.— The  directors  of  the  American  Telephone  &  Tele- 
graph Company  have  voted  to  authorize  an  issue  of  approximately  $50,- 
000,000  in  additional  capital  stock,  the  proceeds  to  be  used  to  provide  the 
associated  companies  of  the  Bell  system  outside  of  the  State  of  New 
York  with  funds  for  current  and  ordinary  construction  and  extensions. 
Part  of  the  funds  will  be  used  for  extensions  to  the  long-distance  service 
of  the  American  Telephone  &  Telegraph  Company  outside  of  New  York 
State. 

BOSTON,  MASS.— Double-tracking  the  line  from  Maiden  to  Revere 
Beach  will  be  among  the  first  of  the  improvements  to  be  made  by  the 
Boston  &  Northern  Street  Railway  Company.  Extensive  improvements 
are  contemplated  by  the  company,  which  will  involve  an  expenditure 
of   about   $2,000,000. 

GARDNER,  MASS— The  Board  of  Selectmen  has  granted  the  Gard- 
ner Electric  Light  Company  permission  to  lay  underground  conduits  on 
Pearl  Street  from  Elm  to  Glazier  Street. 

MALDEN,  MASS. — The  Street  and  Water  Commission  has  recom- 
mended the  City  Council  to  enter  into  a  ten-year  contract  with  the  Mai- 
den Electric  Company  for  street  lighting.  Under  the  new  contract  the 
company  will  furnish  lamps  on  an  all-night  schedule  instead  of  moonlight 
schedule  as  at  present.  The  price  for  arc  lamps  will  be  $86.40  each  per 
year,  and  incandescent  street  lamps  $18.72.  The  city  pays  $100  each 
per  year  for  arc  lamps,  and  $18.75  per  year  for  incandescent  lamps  un- 
der the  present  contract.  The  contract  contains  a  provision  that  it  can 
be  terminated  at  the  end  of  any  one  year. 

PITTSFIELD,  MASS.— F.  T.  Ley  &  Company,  of  Springfield,  Mass.. 
have  been  awarded  the  contract  for  the  erection  of  a  high-tension  trans- 
mission line  from  Pittsfield,  Mass.,  to  Canaan,  Conn.,  28  miles  in  length, 
for  the  Berkshire  Street  Railway  Company.  Eight  miles  of  this  line  will 
be  carried  on  steel  towers.  The  contract  includes  an  addition  to  the 
power  house  at  Pittsfield  and  several  transformer  stations  along  the 
line. 

STERLING,  MASS. — The  Selectmen  have  fixed  the  price  of  elec- 
tricity for  commercial  lighting  in  Sterling  at  10  cents  per  kw-hour. 
The  minimum  charge  for  electrical  service  is  $1  per  month.  A  discount 
will  he  made   for  large  quantities  consumed. 

WORCESTER,  MASS. — The  County  Commissioners  are  considering 
the  question  of  abandoning  the  electric  plant  at  the  court  house  and 
securing  electricity  from  the  Worcester  Electric  Light  Company  to  light 
the  building  and  for  motors.  The  present  plant  cost  $20,000  and  has 
been    in    operation   about   twenty   years. 

CARO,  MICH.— The  plant  and  holdings  of  the  Caro  Light  &  Powe"- 
Company,  of  Caro,  Mich.,  are  reported  to  have  been  purchased  by  T.  W. 
Atwood.  It  is  understood  that  the  new  owner  will  install  new  equip- 
ment at  the  power  plant  and  may  also  add  a  motor-driven  pump  at  the 
water-works  station.  .\  power  service  will  be  established  if  sufficient  busi- 
ness is  guaranteed. 

CH.ARLOTTE,  MICH.— William  Breitmeyer  has  awarded  the  contract 
for  the  construction  of  office  building  and  packing  house,  together  with 
power  house  and  smokestack,  to  Frank  J.  Curtis. 

HUBBARDSTON,  MICH.— The  plant  and  holdings  of  the  Hubbards- 
lon  Electric  L'ght  &  Power  Company  are  reported  to  have  been  pur- 
chased by  Harry  Holbrook. 

NEGAUNEE,  MICH. — The  City  Council  has  awarded  the  contract  for 
new  efluipment  foi"  the  municipal  electric-light  plant  to  the  Allis-Chal- 
mers  Company,  of  Milwaukee,  Wis.  The  improvements  will  includ; 
the  installation  of  a  350-hp  Corliss  cross-compound  engine,  to  drive 
a  200-kw  altf^rnator,  including  auxiliaries  consisting  of  a  barometic  con- 
denser, switchboard  panel,  feed-water  heater  and  exciter.  The  cost  ot 
the  work  is  estimated  at  about  $15,000. 

C.^NBY,  MINN. — The  installation  of  an  electric-light  system  in  Canby 
is  reported  to  be  under  consideration. 

ST.  CLOUD,  MINN.— The  St.  Cloud  Water  &  Power  Company  has 
filed  amendments  to  its  charter  increasing  its  capital  stock  from  $25,000  to 
$600,000.  The  company  is  building  a  large  dam  near  St.  Cloud  in  con- 
nection   with   its   water-power   projects. 

ST.  P.^UL,  MINN. — The  contract  for  installation  of  ventilating,  heat- 
ing and  electrical  apparatus  at  the  Service  and  Maintenance  Building  at 
the  City  and  County  Hospital,  bids  for  which  were  opened  June  16, 
have  been  awarded  as  follows:  Electrical  work  to  Electrical  Construc- 
tion  Company,  of  St.   Paul.   Minn.,  at   $3,700;   heating  and   ventilating  to 
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Hanke  &   Esha,  ot   St.   P.ml.    Minn.,   for   S5.r"r,  and  for  plumbing  to   tlic 
H«s  Domestic  EngincerinK  Company,  of  St.  Paul,  Minn.,  for  $5,890. 

COFFEE\ILLE.  .MISS.— The  installation  of  an  dectric-light  plant  in 
Coffeevillc  is  reported  to  be  under  consideration.  P.  M.  Woodall  is 
said  to   he  interested  in   the  project. 

TUTWILER.  MISS.— It  is  reported  that  a  company  is  being  organ- 
ized in  Tutwiler  for  the  purpose  of  establishing  an  electric-light  plant. 
It  is  proposed  to  expend  $10,000  for  the  proposed  system.  \V.  D.  Cor. 
Icy  is  interested  in  the  project. 

TVI.ERTOWN".  MISS.— Q.  D.  Sauls,  of  Tylertown,  Miss.,  is  reported 
to  be  in  the  market  for  one  50-kw.  2300-volt,  60-cycIe  generator  and  ex- 
citer,  second-hand   and   in   good   condition. 

JEFKERSON  CITY,  MO.— The  Ozark  Power  &  Water  Company  has 
tiled  a  notice  of  increase  in  capital  stock  from  $5,000  to  $875,000  with 
the  Secretary  of  State.  The  company  was  incorporated  for  the  purpose 
of  acquiring  and  developing  water  rights  and  to  generate  and  sell 
power.     R.  \V.   Morrison  and  Douglas  H.  Jones  are  among  the  directors. 

K.-\XS.\S  CITY,  MO. — The  Kansas  City  Electric  Light  Company  has 
secured  a  permit  to  erect  a  substation  to  be  located  at  Fortieth  Street 
and  State  Line.  The  building  will  be  40  ft.  x  132  ft,,  and  cost  about 
$17,000.  This  station  when  completed  will  be  used  jointly  by  the  elec- 
tric light  company  and  the  Metropolitan  Street  Railway  Company.  Louis 
li.  Egan  is  general  manager  of  the  Kansas  City  Electric  Light  Company. 

K.\XS.-\S  CITY,  MO.— Bids  will  be  received  at  the  office  of  the 
purchasing  agent.  City  Hall,  Kansas  City,  Mo.,  until  July  12,  for  one 
direct-current  turbo  generator,  to  be  delivered  at  the  Quindaro  water 
works  of  Kansas  City,  Mo.,  to  supply  electricity  for  lamps  and  motors 
in  and  around  the  Quindaro  water  works  pumping  station.  E.  B.  Har- 
rington  is   secretary   of    Board   of   Fire   and   Water   Commissioners, 

KIRKWOOD,  MO.— The  question  of  continuing  municipal  ownership  of 
the  electric-light  plant  is  under  consideration.  If  continued  extensive 
improvements  will  be  required,  involving  an  expenditure  of  from  $10,000 
to  $12,000.  Three  propositions  are  under  consideration:  First,  to  raise 
sufficient  funds  by  a  bond  issue  to  make  the  necessary  improvements. 
Secon>!.  to  purchase  current  to  be  delivered  at  the  switchboard  from 
the  suburban  Electric  Light  &  Power  Company  to  be  distributed  by 
the  city.  Third,  to  close  down  the  municipal  electric  plant  and  turn 
the  commercial  lighting  o\er  to  the  Suburban  Light  &  Power  Company 
and  enter  into  a  contract  with  the  company  for  street  lighting.  The 
value  of  the  plant  is  placed  at  $25,000,  against  which  there  is  a  bond 
issue   of   $25,000. 

ST.  LOLIS.  MO.— It  is  reported  that  the  Stone  &  Webster  Engineer- 
ing Corporation.  147  Milk  Street,  Boston.  Mass.,  is  contemplating  erect- 
ing transmission  lines  from  the  hydroelectric  plant  at  Keokuk.  la,, 
to  St.  Louis.  Electricity  will  be  transmitted  at  100,000  volts  and  stepped 
down  to  6600  volts  for  distribution.  A  transformer  station  will  be  built 
in   Si.    Louis  County. 

W.\LSH  (P.  O.  POPL.'XR  BLUFF),  MO.— The  Paul  Lumber  Com- 
pany is  reported  to  have  awarded  a  contract  for  the  erection  of  a  saw- 
mill to  replace  the  building  recently  burned.  The  company  may  install 
an  electric-light  plant.     W.   F.   Bectel  is  president. 

HELEN.-\,  MONT.— The  control  of  the  United  Missouri  River  Power 
Company,  which  owns  the  large  Hausar  Lake  and  Canyon  Ferry  dams, 
has  been  purchased  by  the  .-\malgamated  Copper  interests.  The  properties 
are  valued  at  $15,000,000  and  give  practically  control  of  water-power 
development  in  Montana. 

BR.M.XARD.  XEB.— Sealed  proposals  will  be  received  by  the  city  of 
Brainard  until  July  7  for  construction  of  water  works  system  and- re- 
building the  electric-light  plant.  Plans  and  specifications  are  on  file  at 
the  office  of  the  village  clerk  and  at  the  office  of  the  .Mmo  Engine  & 
Supply  Company,  Omaha.  Neb..  Copies  of  plans  and  specifications  can  be 
obtained  from  the  --Mmo  Engine  &  Supply  Company,  for  which  a  charge 
of  $5  will  be  made. 

GIBBON,  NEB, — The  installation  of  an  electric-light  plant  in  Gib- 
bon  is   reported   to  be   under   consideration. 

LOUP  CITY,  NEB.— .\.  C.  Koenig,  of  Omaha,  Neb.,  engineer,  is  re- 
ported to  have  completed  plans  for  the  construction  of  a  hydroelectric 
power  plant  for  Loup  City.  It  is  estimated  that  bonds  will  soon  be  sold 
to  provide  funds  for  same, 

ELKO.  NEV.— Bids  will  he  received  by  Fred  C,  Voight,  clerk  of 
board,  Elko.  Nev.,  until  July  12  for  furnishing  and  installing  electric- 
light  fixtures  for  the  new  court  house  and  jail.  Plans  and  specifications 
are  on  file  at  the  office  of  the  clerk,  Elko,  Nev.  W.  H.  Weeks  is  the 
architect. 

RENO.  NEV. — Preparations  are  being  made  by  the  Nevada  Power  & 
Transportation  Company  for  the  construction  of  a  4000-hp  power  plant 
on  the  Trurkee  River,  7  miles  east  of  Reno.  The  company  is  now 
luilding  a  large  plant  near  Bishop,  Cal.  W.  E.  CafTrey  is  chief  elec- 
trician. 

KEENE,  N.  H. — The  Connecticut  River  Transmission  Company  has 
entered  into  a  contract  with  the  Keene  Gas  &  Electric  Company  to  sup- 
ply electricity  to  operate  the  latter's  system  from  its  plant  at  Vernon,  Vt. 
Preparations  are  being  made  to  erect  a  transmission  line  from  the  plant  to 
Keer.e.  The  contract  calls  for  a  maximum  of  1000  hp.  The  local  poA-er 
p  ant  of  the  Keene  Gas  &  Electric  Company  will  be  closed  down. 

C.\MDEN,  N.  J.— Sealed  proposals  will  be  received  at  the  office  of  J.  J. 
-Mbertson,  county   engineer.   Court   House.   Camden,    N.   J.,    until  July    10 


for  construction  of  pump  house,  gasoline  engine  and  foundation,  gasulin, 
tank,  pump  and  stand  pipe  in  position,  generator  with  foundation  am 
electrical  equipment.  Plans  and  specifications  may  be  obtained  on  applica'' 
lion  to  F.  W.  George.  Court  House,  Camden.  N.  J. 

PERTH  AMBOY',  N.  J, — The  construction  of  an  electric  railway  be 
tween  Perth  .\mboy  and  Dunellen  is  under  consideration.  W,  P.  Deer ,: 
ing,   of    Perth   Amboy,    is   interested   in   the   project,  t 

SEA  ISLE  CITY,  N.  J. — The  Supreme  Court  has  set  aside  two  ordi  i 
nances  passed  by  the  Council  on  the  ground  that  they  were  not  "as^ed  n  « 
accordance  with  the  statutory  requirements,  one  of  which  provided  foi 
a  bond  issue  of  $20,000  for  the  construct'on  of  a  lighting  plant  and  thi 
other  for  an  issue  of  $25,000  in  bonds  for  street  improvements  and  fir« 
apparatus.  .- 

KELLY,  N.  M. — The  Gorman  Company  is  reported  to  be  contemplate! 
ing  the  installation  of  an  electric  hoist  at  its  properties.  ' 

,.\LBANY,  N.  Y'.— The  Central  Hudson  Gas  &  Electric  Company,  re 
cently  organized,  has  applied  To  the  Public  Service  Commission,  Second 
District,  for  permission  to  issue  $5,000,000  in  bonds,  of  which  it  is  pro 
posed  to  reserve  $1,400,000  to  offset  an  equal  amount  of  underlyini 
bonds  and  the  remaining  $3,600,000  to  be  issued  hereafter  with  the  con 
sent  of  the  commission.  The  company  also  asks  for  authority  to  issue 
$600,000  in  bonds,  the  proceeds  to  be  used  for  improvements  and  exten 
sions.  The  company  was  formed  by  a  consolidation  of  the  Poughkeepsit 
Light.  Heat  &  Power  Company,  the  Newburgh  Light,  Heat  &  Powei 
Company  ard  the  Hudson  Counties  Gas  &  Electric  Company. 

BARKER,  N.  Y'.— The  Village  Board  has  granted  the  A.  L.  Swet 
Electric  Light  &  Power  Company,  of  Medina,  N.  Y',.  a  fifty-year  {ran 
chise  to  construct  and  operate  .-in  electric-light  and  power  system  ii 
Barker.  The  Board  also  entered  into  a  contract  with  the  company  ti 
light  the  streets  of  the  village  for  a  period  of  five  years,  under  th' 
terms  of  which  the  company  is  to  supply  25-cp  tungsten  lamps  at  $31 
each  per  year.  Electricity  to  light  the  new  Union  High  School  is  to  bi 
furnished  free  of  charge.  It  is  expected  to  have  the  transmission  lin- 
extended  to  Barker  and  the  system  in  operation  by  Oct.   1,  1911. 

BROOKLY'N,  N.  Y^— Bids  will  be  received  by  C.  B.  J.  Snyder,  super 
intendent  of  school  buildings.  Department  of  Education,  corner  Pari 
.\venue  and  Fifty-ninth  Street,  New  Y'ork,  N.  \'.,  until  July  3  for  repairs 
alterations  and  additions  to  the  electric  equipment  in  Public  Schools  3 
7,  37  and  38,  Borough  of  Brooklyn.  Bids  will  also  be  received  at  thi 
same  time  and  place  for  installing  electric-light  equipment  in  Truan 
School,  Jamaica  Avenue,  opposite  Enfield  Street,  and  Public  School  73 
McDougal  Street  and  Rockaway  Avenue,  Borough  of  Brooklyn. 

BUFFALO,  N.  Y.— The  residents  of  the  Twenty-third  Ward  have  pre 
sented  a  petition  to  the  Board  of  Aldermen  asking  that  electroliers 
similar  to  those  on  Genesee  Street,  be  erected  on  Elmwood  Avenue  fron 
Ferry   Street  to  Virginia  Street. 

BUFFALO,  X.  Y.— The  Buffalo  General  Electric  Company  has  bcei 
granted  permission  by  the  Public  Service  Commission,  Second  Districi 
to  issue  $150,000  in  bonds,  to  be  sold  at  not  less  than  95.  The  com 
pany  was  authorized  to  issue  $420,000  in  bonds  last  February  to  purchas 
property  in  Buffalo  and  to  erect  a  building  thereon.  The  amount  wa 
found  to  be  insufficient  and  the  company  applied  for  permission  to  issu 
the  additional  bonds  granted. 

CATSKILL,  N.  Y.— The  KatskiU  Tractuin  Company  has  applied  t.  ,| 
the  Public  Service  Commission  f-ir  pe'-mi.^sion  t)  extend  its  railroiiai 
from  Leeds  to  Cairo,  a  distance  of  6.7  milts.  The  company  has  als. 
filed  a  petition  asking  for  authority  lo  issue  $160,000  in  bond=.  th- 
proceeds  to  he  used  to  build  the  proposed  extension. 

EAST  CREEK.  N.  Y.— The  East  Creek  Light  &  Power  Company  i 
rei)orted  to  have  awarded  a  contract  for  the  cons,truction  of  a  powe 
house  at  Ingrams,  N.  Y.,  to  Brown  &  Lowe,  contractors,  of  Schenectady 
N.  Y.  The  building  will  be  60  ft.  x  90  ft.,  four  stories  high,  and  will 
equipment  will  cost  about  $50,000. 

ELMIRA,  N.  Y'.— It  is  reported  that  the  Chase-Hibbard  Milling  Com 
pany  is  contemplating  the  construction  of  an  electric  plant.  It  is  under 
stood  that  the  company  proposes  lo  supply  electricity  to  industrial  anc 
manufacturing   plants   in   Elmira. 

JOHNSTOWN,  N.  Y.— The  Charles  B.  Knox  Gelatine  Company.  0 
Johnstown,  N.  Y'.,  is  reported  to  have  awarded  a  contract  for  construe 
tion  of  factory  building,  128  x  62  ft.,  and  power  house,  40  ft.  x  50  ft, 
to  cost  about  $60,000. 

LONG  ISLAND  CITY,  N.  Y'.—Plans  have  been  approved  by  Henr; 
S.  Thompson,  Commissioner  Water  Supply,  Gas  and  Electricity,  and  Deput; 
Commissioner  Walsh,  of  Borough  of  Queens,  for  improving  the  lightini 
system  on  Hoffman  Boulevard,  Thomson  and  Hillside  .\venues,  formini 
the  automobile  link  between  Manhattan  and  Long  Island.  At  presen 
there  are  135  electric  lamps  on  these  streets;  under  the  new  plan  then 
will  be  385  lamps,  of  which  288  will  be  erected  on  Thomson  Avenui 
and  Hoffman  Boulevard  and  97  on  Hillside  Avenue.  Orders  have  beer 
issued   to  the  lighting  companies  for  carrying  out  the  plans. 

LONG  ISLAND  CITY',  N.  Y.— The  Public  Service  Commission  hx 
directed  the  Queensboro  Gas  &  Electric  Company  to  reduce  its  ratei 
for  gas  and  electric  service  as  follows:  For  the  first  six  months  begin 
ning  July  1  for  gas  from  $1.30  per  1000  cu.  ft.  to  $1,20,  and  for  the 
succeeding  six  months,  $1.15  and  for  the  year  following  June  30  elec 
Iricity  is  to  be  furnished  at  13  cents  per  kw-hour  instead  of  15  cents  pei 
kw-hour.  The  company  asked  the  commission  to  establish  maximum  ratef 
and   agreed   to   accept   such    rates  as   it   might   recommend. 
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\1\NLIUS.   N.   Y.— It  is  rciorted  that   S.  Chrney  &   Son,  manufactur- 

.  :    hardware   speciallie.^   and   gray-iron   founders,   of   Manlitis,   N.    Y., 

■  ntemplaling   equipping   their   plant    for   electric   motor   drive   and   to 

i  n   the  use  of  steam   power  before  the  end  of  the  year. 

:  \EOLA,  N.  Y. — Surveys  are  being  made  by  the  New  York  &  North 

Railway  Company  for  the  construction  of  an  extension  up   Broad- 

I'lushing,   to   Farrington   Street,   connecting  with   its   line  on   Prince 

-ivA  Farrington  Streets.     It  is  understood  that  an  arrangement  has  been 

iniadc  with  the  New  York  &  Queens  County  Railroad  Company  to  use  its 

■•;icks  from  Prince  to  Main   Streets. 

MNEOLA,    N.    Y.— The    Long    Island    Lighting   Company   has    filed    a 

n-e    in    favor    of    the    Mercantile    Trust    Company    of    New    York, 

.   to  secure  an   issue  of  $6,000,000  in  bonds.      The  mortgage  covers 

properly   of  the   company   in    Suffolk   County   and    in   Oyster    Bay, 

,  ,1   County. 

.\t\V   YORK,   N.    Y.— Bids  will   be   received  until  .Tuly   i    by   C.    P..   J. 

Snyder,   superintendent  of   schools.    Department    of    Education,   corner   of 

Park  .V venue   and   Fifty-ninth   Street,    New   York,   N.   \'.,    for    repairs,   al- 

-T-'MTS  and  additions  to  the   electric-light   equipment   in    Public   School 

Kivington   and    Suffolk    Streets,    Borough    of    Manhattan.      Bids   will 

■  r  received  at  the  same  time  and  place  for  instal'ing  electric  equip- 

■ciii   in   Public    School  46.   located   on    196th    Street,   between    Briggs  and 

iBainbridge  Avenues,  Borough  of  the  Bronx. 

NI.'\G.\R.'\  FALLS,  -N.  Y. — Work  has  commenced  on  double-tracking 
•the  Lewiston-Youngstown  division  of  the  Niagara  Gorge  railroad. 

SUFFERN,   N.    Y'.— The   Public    Service   Commission,    Second    District, 

js    authorized    the    Suifern    Railway    Company    to    construct    an    electric 

s  :iy    from    Orange    .\venue    to    Lafayette   Avenue   in    Suffern   and    has 

vd  an    issue    of  S24,000    in    capital   stock,   the   proceeds   to   be    used 

.    for  same. 

\nniXGTOX,   N.   Y.— The   Dunn   &  Rutherford   sawmill   on  the  site 
proposed    power    dam    at    Waddington    has    been    purchased    by   ,T. 
-  V   .-Miison.   manager  of  the   New  Y'ork  &   Ontario   Power   Company. 
-    nations  are   under  way    for   the   purchase   of   other   property   in    that 
!!      The  company  claims  to  have  options  on  all   property  needed   in 
'  vtion  with  its  proposed  water-power  development.   The  company  has 
:ract  with  the  Hydro-Electric  Commission  of  Ontario  to  supply  elec- 
■  .    to  the   municipalities  in   eastern   Ontario. 
\TERVILLE,  N.  Y.— The  construction  of  an  electric  railway  to  con- 
Vernon.    Waterville,    Vernon    Center,    Augusta    and    Oriskany    Falls, 
'.cs  in  length,  is  under  consideration. 
C,.-\STONL\,    N.    C— Contracts   have   been    awarded    by    the    Piedmont 
'Traction  Company  for  rails  for  its  proposed  electric  railway  from  Burling- 
■t   n  to  Haw  River. 

KEENSBORO.    N.    C— Plans    are    being    considered    by    the    North 
;na  Public   Service   Company   for   the   construction   of  several   exten- 
-  to  its  lines  in  Greensboro  and  High  Point. 
,     R.\LEIGH,  N.  C— Plans  are  being  considered  for  the  installation  of  a 
separate    electric-light    plant    for    the    Central    Hospital    for    Insane    and 
l^i'ileptics,  to  cost  about  $7,000.     Dr.  James  McKee  is  superintendent. 
M.EIGH,    N.    C— The    installation    of   an   electric-light    plant    in    the 
Hospital  is   reported   to  be  under   consideration.      S.    O.    Middleton, 
■  I   Hallsville,  N.  C  is  a  member  of  the  executive  committee. 
SELM.\,   N.    C. — Plans   are   being  considered   for   the    installation    of   a 
inunicipa!  electric-light  plant  in   Selma.     John  A.   Mitchell  is  Mayor. 

CINCINNATI,  OHIO.— .-Urangements  are  being  made  by  the  ex- 
ecutive committee  of  the  Columbia  Gas  &  Electric  Company,  of  Cin- 
cinnati, Ohio,  for  the  complete  reorganization  of  the  operation  of  its 
several  affiliated  properties.  It  is  expected  that  ultimately  electricity  for 
tf->perating  all  railway  lines  and  for  lamps  and  motors  in  Covington  and 
»wport,  Ky..  will  he  supplied  by  the  Cincinnati  plant.  The  company 
has  purchased  property  on  Gano  .Mley.  on  which  it  will  erect  a  substation 
to  the  downtown  station,  to  cost  about  $150,000.  James  C.  Ernst  will 
.>€  general  manager  of  the  operating  and  producing  department  and 
,wiU  have  complete  control  of  the  electric,  gas,  distributing  system  and 
-Street  railway  lines 

'  CLEVELAND,  OHIO.— The  Cleveland  Railway  Company  will  build 
•22  miles  of  new  track  during  the  summer. 

(  CLEVELAND,  OHIO.— The  Cleveland  Underground  Rapid  Transit 
iKailroad  Company  has  filed  a  certificate  with  the  Secretary  of  State 
showing  an  increase  in  capital  stock  from  $10,000  to  $3,500,000.  The 
company  has  been  authorized  by  the  General  .\ssembly  to  construct  a 
^rapid  transit  subway  in  Cleveland.  The  construction  of  about  20  miles 
nf  subway  is  contemplnted  and  rapid  transit  entrance  to  the  heart  of 
the  city  from  every  suburb  is  included  in  the  plan. 

■  KENTON,  OHIO. — Negotiations  have  been  consummated  whereby  the 
properly  of  the  Kentcn  Gas  &  Electric  Company  will  be  taken  over  by 
the  Hardin-Wyandotte  Lighting  Company.  The  consideration  is  said 
to  b«  $160,000.  It  is  reported  that  the  company  is  planning  to  erect  a 
new  plint,  at  a  cost  of  $60,000,  and  to  supply  electricity  in  Forest. 
PuKkirk  and  Upper  Sandusky,  where  the  local  plants  will  be  dismantled. 
EDMOND,  OKL.A. — It  is  reported  that  plans  are  being  considered 
.  jfor  improvements  and  extension  to  the  municipal  electric-light  plant, 
lor  which  bonds  to  the  amount  of  $20,000  have  been  voted. 

SHAWNEE,  OKLA.— The  power  plant  of  the  Shawnee  Gas  &  Electric 
Company  was  struck  b_y  lightning  and  burned  to  the  ground  on  June  19, 
:ausing  a  loss  of  about  $150,000.      The  plant  will  be  rebuilt  immediately; 


orders  have  already  been  placed  for  equipment.  The  company  is  man- 
aged by  H.  M.  Byllesby  &  Company,  of  Chicago,  III. 

GRANTS  PASS,  ORE— The  Grants  Pass  &  Rogue  River  Railroad 
Company  has  begun  work  on  the  construction  of  its  proposed  electric 
railway  to  cennect  Grants  Pass,  Medford  and  Ashland.  The  Pacific 
Western  Company  has  the  contract  for  the  work. 

HERMISTON,  ORE.— The  Hermiston  Light  &  Power  Company  is  re 
ported  to  be  contemplating  the  construction  of  a  concrete  dam  to  replace 
the  temporary  dam  now  in  use. 

OAKL.-\ND,  ORE.— The  proposition  to  issue  $15,000  in  bonds,  the 
proceeds  to  be  used  for  the  installation  of  a  municipal  electric-light  plant 
and  to  cancel  the  floating  indebtedness  of  the  city,  was  carried  at  an  elcc. 
tion   held   recently. 

BRADFORD,  PA.— The  capital  stock  of  the  Bradford  Electric  Light 
&   Power  Company  has  been  increased  from  $85,000  to  $130,000. 

HARRISBURG,  PA.— The  Fallowfield  Telegraph  &  Telephone  Com- 
pany has  filed  a  notice  with  the  Secretary  of  State  showing  an  increase 
in  capital  stock  from  $12,000  to  $50,000. 

JOHNSTOWN.  PA.— The  Johnstown  Telephone  Company  has  filed 
amendments  to  its  charter  increasing  its  capital  stock  from  $600,000  to 
$2,000,000. 

MILLERSVILLE,  PA.— The  Lancaster  &  Y'ork  Furnace  Street  Rail 
way  Company  is  building  an  extension  to  Mount  Nebo,  3  miles  in  length, 
where  it  will  connect  with  the  Lancaster  &  Southern  Street  Railway. 
The  company  is  iiistalling  two  300-kw  rotary  converters.  E.  W.  Goss  is 
general   manager. 

PITTSBURGH,  PA.— The  Weyman  Warehouse  in  Duquesne  Way, 
near  Seventh  Street,  will  be  altered  and  remodeled  into  a  power  house 
at   a  cost  of  about  $30,000. 

WARREN,  PA— The  Warren  Light  &  Power  Company  has  increased 
its  capital  stock   from  $10,000  to  $300,000. 

F.MRVIEW,  S.  D. — .-Xrrangements  are  being  made  by  the  Sioux  \'al- 
ley  Power  Company,  recently  formed,  for  the  construction  of  a  hydro- 
electric power  plant  to  cost  about  $100,000.  It  is  proposed  to  erect  a 
16- ft.  dam  and  develop  about  500  hp,  work  on  which  will  soon  begin. 
The  Fairview  Milling  Company  is  interested  in  the  project.  The  Mis- 
souri Valley  Engineering  Company,  of  Mitchell.  S.  D.,  has  charge  of  the 
engineering   work. 

SIOUX  FALLS,  S.  D.— Sealed  bids  will  be  received  by  the  Board  of 
Commissioners  of  the  city  of  Sioux  Falls,  S.  D.,  unt  1  July  11  for  the 
construction  of  a  reinforced  concrete  wall  and  motor  house  for  the 
municipal  water  works  system,  plans  and  specifications  for  which  may 
be  seen  at  the  ofhce  of  the  Superintendent  of  Water  Works,  Sioux 
City,  S.  D.,  and  at  the  office  of  L.  P.  Wolff,  consulting  engineer,  St. 
Paul,  Minn. 

KNCXVILLE,  TENN.— Negotiation.*  are  under  way  between  ihe 
Eastern  Tennessee  Power  Company  an-1  the  Ocoee  Power  Company  ;.nd 
the  Kncxville  Railway  &  Light  Company  whereby  electricity  generated 
at  the  Parkside  plant  will  be  distributed  in  Knoxville  by  the  local  com- 
pany. If  satisfactory  arrangements  can-.Mt  be  made  the  Ocoee  Power 
Company  will  ask  for  a  franchise  to  enter  the  city  and  supply  electricity 
for  power  purposes  only. 

MEMPHIS.  TENN.— Plans  are  being  made  by  the  Lake  View  Traction 
Company  for  the  construction  of  an  extension  from  South  Memphis  to  its 
city  terminal  at  Third  Street  and  Union  .\venue,  work  on  which  will 
begin  during  the  summer. 

MEMPHIS,  TENN.— It  is  reported  that  arrangements  are  being  made 
for  the  reorganization  of  the  Tennessee  Traction  Company.  It  is  said 
that  the  company  has  sufficient  funds  to  build  the  proposed  railway. 
I'lactically  all  the  right-of-way  has  been  secured  and  the  surveys  made. 
It  is  understood  that  the  company  will  make  arrangements  with  the  Mem. 
phis  Street  Railway  Company  by  which  the  Poplar  Avenue  line  will 
be  extended  to  Anion  and  used  jointly  by  the  street  railway  and  traction 
companies. 

BROWNSVILLE,  TEX.— Bonds  to  the  amount  of  $145,000  have  re- 
cently been  authorized,  of  which  the  proceeds  of  $15,000  will  be  used  for 
extensions  to  the  water  and  light  systems. 

LIBERTY.  TEX. — Preparations  are  being  made  by  the  Liberty  Light 
&  power  Company  for  the  installation  of  an  electric-light  plant  and  a 
5-ton  ice  plant,  work  on  which  has  already  commenced.  The  company 
will  be  capitalized  at  $4,000.  R.  E.  Bowen  is  president  and  C.  F.  Steus- 
off  secretary  and  treasurer. 

WACO.  TEX.— Preparations  are  being  made  by  the  Southern  Disin- 
fectant Company  for  the  erection  of  a  factory  building.  82  ft.  x  265  ft., 
bids  for  construction  of  which  will  be  received  until  Aug.  1.  The  plant 
will    be   equipped    for   electrical    operation   throughout. 

W.-\CO,  TEX, — A  proposition  has  been  submitted  to  the  citizens  of 
Waco  by  J.  F.  Strickland,  of  Dallas,  president  of  the  Southern  Traction 
Company,  in  connection  with  the  construction  of  an  interurban  electric 
railway  between  this  city  and  Waxahachie,  a  distance  of  about  65  miles. 
The  people  of  Waco  are  asked  to  subscribe  to  $150,000  in  capital  stock 
and  to  donate  the  right-of-way  through  the  country.  The  cost  of  build- 
ing the  railway,  construction  of  a  bridge  across  the  Brazos  River  and 
taking  over  the  local  street  railway  system  is  estimated  at  about 
$5,000,000. 

WILLS  POINT,  TEX.— The  electric  plant  of  the  Wills  Point  Electric 
Light  Company  was  destroyed  by  fire  on  June  16. 
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MYTOX,  UT.\!I.— The  Westinghouse  Electric  &  Manufacturing  Com- 
pany, of  Pittsburgh,  Pa.,  it  is  reported,  is  preparing  plans  and  estimates 
for  the  construction  and  equipment  of  an  electric  railway  to  connect 
Theodon,   Collon,   Myton  and   Roosevelt,    Utah,  85   miles  in  length. 

KIN'CAID,  VA.— The  Jackson  River  Power  Company  has  applied  to 
the  Circuit  Court  of  Allegheny  County,  \'a.,  for  permission  to  erect  a 
dam  not  exceeding  60  ft.  in  height  across  the  Jackson  River  at  a  point 
in  Allegheny  County  near  Kincaid  Station,  known  as  "The  Narrows," 
and  also  to  build  at  or  near  the  dam  a  power  house  to  generate  electricity. 
NATIONAL  SOLDIERS'  HOME,  VA.— Sealed  proposals  will  be  re- 
ceived at  the  office  of  the  treasurer  of  Southern  Branch,  National  Home 
Disabled  Volunteer  Soldiers,  National  Soldiers'  Home,  Va.,  until  July 
H  for  furnishing  and  installing  electric-driven  sewage  pumps  in  build- 
ings Nos.  19  and  60,  in  accordance  with  plans  and  specifications,  copies 
of  which  may  be  obtained  on  application  to  John  T.  Hume,  treasurer. 

PUL.XSKI,  VA.— Preparations  are  being  made  by  the  Appalachian 
Power  Company,  of  Richmond,  Va.,  recently  incorporated  with  a  capital 
stock  of  $23,000,000,  for  the  construction  of  a  dam  near  Grayson  Sul- 
phur Springs,  work  on  which  will  begin  in  the  near  future.  The  com- 
pany owns  five  power  sites  on  New  River.  It  is  proposed  to  build  two 
dams,  which  will  develop  about  34.000  hp.  Transmission  lines  will  be 
erected  to  Pulaski,  Bluefield  and  Pocahontas  coal  fields  in  West  Virginia, 
Christiansburg,  Salem  and  Roanoke,  Va.  The  electric  plants  in  Blue- 
field,  Pulafki  and  several  other  towns  have  been  purchased.  The  Ap- 
palachian Power  Company  will  absorb  the  New  River  Power  Company. 
A.  L.  Felio,  of  New  York,  N.  Y.,  will  have  charge  of  the  construction 
work.  The  company  will  be  managed  and  operated  by  H.  M.  Byllesby  & 
Company,  of  Chicago,  III. 

RICHMOND,  VA.~S.  T.  .\tkinson.  Hotel  Richmond,  Richmond,  Va., 
would  like  to  receive  prices  on  two  250-hp  water-tube  boilers,  two  150-hp. 
four-valve  engines  direct-connected  to  generators,  two  100-kw  generators, 
pumps,  etc. 

RICHMOND,  V.\.— The  Storm  Equipment  &  Supply  Company,  209 
American  National  Bank  Building,  Richmond,  Va.,  it  is  reported,  would 
like  to  receive  prices  for  the  installation  of  a  complete  hydroelectric 
plant,  including  pumps,  motors,   etc. 

ROCKY  MOUNT,  V.\. — Plans  for  the  construction  of  a  municipal 
electric-light  plant,  water-works  and  sewer  system  are  being  prepared 
by  W.  P.  Bullock,  of  Kansas  City,  Mo.,  for  which  bonds  to  the  amount 
of  $50,000  have  been  voted. 

SUFFOLK.  \'.\. — Plans  are  being  made  by  the  Carr  Knitting  Mills 
for  the  construction  of  a  factory  building,  40  ft.  x  100  ft.  TJie  building 
will  be  equipped  with  thirty  knitting  machines,  a  steam  and  electric 
power  plant,  etc. 

NEWPORT,  WASH.— The  village  of  Priest  River  has  granted  the 
Northern  Idaho  &  Montana  Power  Company  a  franchise  to  erect  trans- 
mission lines  on  the  streets  of  the  village  for  the  distribution  of  elec- 
tricitv*. 

NORTH  YAKIM.\,  W.-KSH.- Mayor  Schott  has  vetoed  the  ordinance 
calling  for  an  election  to  be  held  on  July  1  to  vote  on  the  proposition 
to  issue  $300,000  in  bonds  for  establishing  a  municipal  electric-light  plant. 
The  Pacific  Power  &  Light  Company  has  submitted  a  proposition  to  the 
City  Council  o.fering  to  reduce  the  price  of  electricity  to  12  cents  per 
kw-hour  immediately  and  a  further  reduction  to  10  cents  per  kw-hour  in 
June,    1912. 

OLYMPI.\,  WASH.— The  City  Council  is  reported  to  have  granted  a 
franchise  to  Dr.  H.  P.  Carlyon  to  construct  a  belt  line  railway  around  the 
Carylon  fill  on  the  water  front. 

TENINO,  W.\SH. — The  Washington-Oregon  Corporation  is  reported 
to  have  purchased  the  plant  and  holdings  of  the  Tenino  Light  &  Power 
Company.  It  is  understood  that  the  Washington-Oregon  Corporation 
proposes  to  erect  a  new  plant  on  the  Skookumchuck  River  at  once  to 
supply  electricity  to  the  plant  of  the  Hercules  Sandstone  Company. 

TULARE,  WASH.— Preparations  are  being  made  by  the  Tulare 
Power  Company  for  the  construction  of  its  main  canal,  which  is  to 
carry  water  from  the  Tule  River,  two  miles  alicve  Sprinsville,  return- 
ing same  to  the  river  near  Globe,  where  the  power  house  is  to  be 
erected.  The  canal  will  be  about  6  miles  in  length  and  it  is  estimated 
that  a  470-ft.  head  of  water  will  be  developed.  Work  will  begin  on 
construction  of  power  house  as  soon  as  the  canal  is  finished.  Plans  are 
being  prepared  for  substations  and  for  construction  of  an  auxiliary 
steam  plant  for  use  in  emergencies  by  C.  H.  Holly,  chief  engineer  and 
promoter. 

W.-\LLA  WALL.\,  WASH.— The  Pacific  Power  &  Light  Company,  it 
is  reported,  has  been  granted  a  franchise  to  erect  a  transmission  line  from 
Walla  Walla  to  the  Columbia  County  line.  Work  will  begin  at  once  on 
the  erection  of  the  line. 

WENATCHEE,  WASH.— The  Citj-  Council  has  granted  the  Wenatchee 
Traction  Company  a  franchise  to  operate  an  electric  railway  in  this 
city.  The  company  has  applied  to  the  County  Commissioners  for  a  fran- 
chise to  construct  and  operate  a  railway  over  the  county  road  between 
Wenatchee  and  Leavenworth.  Franchises  will  also  be  asked  from  the 
towns  of  Cashmere  and  Leavenworth. 

ANTIGO,  WIS. — The  Antigo  Electric  Company  has  received  author- 
ity from  the  Wisconsin  Railway  Commission  to  issue  $15,000  in  bonds 
to  be  sold  at  not  less  than  $75,  the  proceeds  to  be  used  to  pay  out- 
standing indebtedness  incurred  by  extensions  and  improvements  to 
property. 


BOYD,  WIS. — The  Boyd  Lumber  &  Implement  Company  has  pur- 
chased the  electric-light  plant  from  Charles  Shong  &  Son.  It  is 
understood  that  the  new  owners  contemplate  improvements ,  to  the  lilaiii 
and  service. 

E.AU  CL.AIRE,  WIS. — The  Wisconsin  Railway  Commission  has  authoi- 
ized  the  Chippewa  Valley  Railway.  Light  &  Power  Company  to  issue  $150.- 
000  in  bonds,  the  proceeds  to  be  used  to  pay  for    "5    per   cent   of   the   cost   oi 
the  property  of  the  Menominee  Electric  Light  &  Power  Company  and  cm 
standing    indebtedness    incurred    in    making    extensions    to    the    prope: 
including    the    erection    of    a    transmission    line    from    Eau    Claire    to 
toona   .ind    erecting    concrete    dams    at    Birth    Lake   and    Cedar    Lake, 
Sawyer    and.  Barron    Counties,    Wis.;    increasing    the    line    voltage    fr  n 
33,000    to    66,000    between    Menominee    and    Red    Wing,    Minn.,    for    aj 
quiring    additional    rights,    property    and    equipment,    including    an    addi 
tional  2000kw  generator  for  the  Cedar  Falls  power  house. 

MEN.\SH.-\,  WIS. — The  City  Council  has  voted  to  enter  into  a  contract 
with  the  Northern  Hydro-Electric  Company,  of  Oshkosh,  Wis.,  for  elec 
tricity  to  operate  the  municipal  electric-light  system.  It  is  understood 
that  bonds  will  be  issued  to  provide  funds  to  cover  cost  of  transmission 
lines  and  service  connections. 

MISHICOT,  WIS. — The  contract  for  the  construction  of  an  electric- 
light  and  power  plant  in  Mishicot  has  been  awarded  to  the  Acker  Elec- 
trical Company,  of  Sheboygan,  Wis.  The  plant  will  be  owned  by  Ira 
Beyer,  of  Mishicot,  and  will  cost  about  $10,000.  The  water-power  of  the 
Nashotah  River  will  be  utilized  to  generate  electricity.  The  plant  will 
have  an  output  of  about  100  hp. 

WAUSAUKEE,  WIS. — The  installation  of  an  electric-light  plant  in  ; 
Wausaukee  is  reported  to  be  under  consideration.  Alexander  Dufresne  ! 
is  said  to  be  interested  in  the  project. 

\  \NCOUVER,  B.  C,  CAN. — Plans  are  being  considered  by  the  Board 
of  Trade  for  the  construction  of  an  electric  railway  from  Vancouver  to 
Ladner.  a  distance   of   14  miles. 

SPRINGFIELD,  MAN.,  CAN. — Plans  are  being  considered  by  the 
municipality  of  Springfield  for  the  installation  of  a  light,  heat  and  power 
service  and  a  street-railway  system  in  this  town. 

WINNIPEG,  MAN.,  CAN.— Bids  will  be  received  by  the  chairman  of 
the  Board  of  Control,  Winnipeg,  Man.,  Can.,  until  July  3  for  supply- 
ing equipment  for  police-patrol  telegraph  system. 

HARRISTON,  ONT.,  CAN. — The  question  of  securing  electricity  from 
the  Hydro-Electric  Power  Commission  is  under  consideration  by  the 
town  of  Harrison  and  surrounding  towns  and  villages. 

TORONTO,  ONT.,  C.^N. — Arrangements  are  being  made  by  the 
Hydro-Electric  Power  Commission  to  extend  its  transmission  line  from 
its  power  plant  to  Toronto  Island  to  supply  electricity  to  operate  ten 
pumps  in  connection  with  the  filtration  plant.  It  has  not  yet  been  decided 
whether  the  lines   will  be  carried  by  towers  or  cables. 

WHITBY,  ONT.,  CAN. — Arrangements  for  securing  electricity  for 
operating  the  municipal  electric-light  and  power  system  from  the  Sey- 
mour Electric  Company,  of  Campbellford,  Ont.,  have  been  approved  by 
the  ratepayers. 

MELFORT,  SASK.,  CAN.— Plans  have  been  submitted  to  the  town 
officials  by  T.  Aird  Murray,  of  Toronto,  Ont.,  consulting  engineer,  for 
the  proposed  municipal  electric-light  plant  and  water-works  system. 

HAVANA,  CUBA.— President  Gomez  has  signed  a  bill  granting  a  con. 
cession  to  the  Cienfuegos,  Palmira  &  Cruces  Railway  &  Power  Company  to 
erect  transmission  lines  from  Cienfuegos  across  the  Province  of  Santa 
Clara  to  the  north  coast  port  of  Isabella  de  Sagua,  aggregating  a  total  of 
300  miles.  The  company  proposes  to  build  a  large  dam  in  the  Trinidad 
Mountains  which  will  impound  the  waters  of  two  rivers  forming  a  deep 
lake  covering  about  5000  acres.  It  is  understood  that  the  company  pro- 
poses to  build  electric  railways  traversing  a  rich  tobacco  and  sugar  region. 

VERA  CRUZ,  MEX.— At  the  annual  meeting  of  the  Vera  Cruz  Electric 
Light,  Power  &  Traction  Company  the  erection  of  a  hydroelectric  power 
plant  to  supply   power   to  operate   the  system  was  recommended. 


NetO  Industrial  Companies. 


THE  ALLIED  M.\CHINERY  COMPANY  OF  AMERICA,  of  New 
York,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$200,000  to  manufacture  and  deal  in  machinery,  etc.  The  incorporators 
are;  Livingston  H.  Burger,  36  Summit  Street.  East  Orange,  N.  J.; 
Mortimer  H.  Bradley,  46  West  129th  Street,  New  York,  N.  Y.,  and 
Bertram   Sti.f,    13   Gleiiwood  Avenue,   Jersey   City,   N.   J. 

THE  BERG  STORAGE  BATTERY  CAR  COMPANY,  of  New  Y'ork, 
N.  Y.,  has  been  granted  a  charter  with  a  capital  stock  of  $110,000  to 
manufacture  freight,  passenger  and  street  cars  and  parts  of  same.  The 
incorporators  are;  C.  H.  Lee,  T.  Sturgis,  of  New  York,  N.  Y.,  and 
R.  G.  Dale,  of  Plainfield,  N.  J. 

THE  CORNELL  CONSTRUCTION  COMPANY,  of  Cold  Spring, 
N.  Y.,  has  been  incorporated  by  C.  P.  Howland,  L.  V.  I..ock\vood  and 
N.  B.  Beecher,  of  New  York,  N.  Y.  The  company  is  capitalized  at 
$100,000  and  proposes  to  manufacture  machineiy  used  in  construction  _ 
and  general  engineering  work  and  to  do  general   contracting  work. 
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THE  GUARANTEE   ELECTRIC   STORAGE  BATTERY  COMPANY, 

<'     Louis,  Mo.,  has  been  incorporated  with  a  capital  stock  of  $2,000 

:;iam    D.    McClain,   Arthur   D.   Weld  and    D.   G.   Tutt.     The   com- 

roposcs  to  manufacture  storage  batteries. 

I     11.   HERRING.   INC..   of  New  York,   N.  Y.,   has  been   incorporated 

ith   a    capital    stock    of    $15,000    to    manufacture    and    deal    in    engines, 

otors.   machinery,   etc.      The   incorporators  are:      F.    H.    Herring,    S.    U. 

, erring,    894    Forest    .Xvenue,    Bronx;    Charles    L.    Allen,    3    Onondaga 

lace,  Syracuse,   N.   Y. 


"Personal, 


MR.  FREDERICK  A.  MOKNY  has  retired  from  the  Columbia  Metal 
ox  Company  of  New  York,  of  which  he  was  the  organizer  and  the 
resident  for  four  years. 

MR.  ALEXANDER  DOW  received  the  honorary  degree  of  Doctor  of 
ngincering  from  the  University  of  Michigan  during  the  commencement 
xercises  at  .Ann  Arbor,  .Tune  29. 

MR.  F.  T.  ll'ILLIAMS  has  resigned  as  sales  and  contract  agent  of 
ic  Roanoke  Railway  &  Electric  Company,  of  Roanoke,  Va.,  to  accept  a 
osition  as  heating  specialist  with  the  General  Electric  Company  at 
chenectady,  N.   Y. 

rROF.  ALBERT  A.  MICHELSON,  head  of  the  department  of 
nysics  at  the  University  of  Chicago,  and  retiring  president  of  the 
.merican  .Association  for  the  Advancement  of  Science,  has  been  awarded 
ic    honorary    degree    of    Doctor    of    Philosophy    by    the    University    of 


O.  B.  COLDWELL,  general  superintendent  of  the  light  and 
lepartment  of  the  Portland  (Ore.)  Railway,  Light  &  Power  Com- 
iny.  who  was  recently  transferred  from  the  grade  of  associate  to  mcm- 
er  of  the  .American  Institute  of  Electrical  Engineers,  has  been  elected 
resident  of  the  Portland  Electric  Club  and  first  vice-president  of  the 
■'regon   Society  of   Engineers,   recently  organized. 

MR.  C.iLVERT  TOIVNLEY,  who  was  prominently  identified  with  the 
lectrification  of  the  New  York,  New  Haven  &  Hartford  Railroad,  has 
esigned  as  vice-president  of  the  Connecticut  Company,  which  operates  the 
'"oiley  lines  owned  by  the  railroad,  in  order  to  assist  in  a  special  executive 
apacity  Mr.  Robert  Mather,  chairman  of  the  board  of  directors  of  the 
Vestinghouse  Electric  &  Manufacturing  Company.  Mr.  Townley  was  for 
ome  years  connected  with  the  Westinghouse  company  prior  to  joining 
It  staff  of  the  New  York,  New  Haven  &  Hartford  Railroad. 

MR:  GEORGE  B.  FOSTER  has  accepted  a  position  in  the  office  of 
'resident  Samuel  InsuU  of  the  Commonwealth  Edison  Company,  Chi- 
'ago.  He  reports  to  Mr.  John  F.  Gilchrist,  assistant  to  the  president, 
'hose  duties  have  become  so  numerous  and  exacting  as  to  indicate  the 
ecessity  of  a  responsible  assistant  of  the  caliber  and  experience  of  Mr. 
'ostcr.  The  new  accession  to  the  staff  of  the  president's  office  is  an  ex- 
<rienced  and  capable  electrical  roan.  He  had  charge  of  the  arc  light- 
ng  of  the  grounds  and  buildings  at  the  Chicago  World's  Fair  of  1893,  and 
ince  then  has  represented  several  electrical  manufacturing  companies  in 
■hicago,  including  the  Wagner  Electric  Manufacturing  Company  and  the 
.Vllis-Chalmers  Company.  Of  late  years  he  has  been  a  manufacturers' 
,gcnt.  It  is  an  interesting  fact  that  in  re-entering  the  electric-service 
eld  Mr.  Foster  returns  to  his  first  love,  for  he  was  connected  with  the 
Id  Western  Edison  Company,  predecessor  of  the  Commonwealth  Edison 
■'orapany  of  to-day,  when  Mr.  H.  Ward  Leonard  was  superintendent,  some 
wcnty-five  years  ago.  Mr.  Foster  enjoys  a  wide  acquaintance  and  is 
me  of  the  most  popular  men  in  Western  electrical  circles. 
".>?.  CHARLES  F.  SCOTT  has  been  elected  professor  of  electrical  en- 
ing  at  Sheffield  Scientific  School  by  the  Yale  Corporation.  As  our 
readers  well  know,  Mr.  Scott  is 
past-president  of  the  American 
Institute  of  Electrical  Engineers 
and  has  long  been  identified  with 
the  Westinghouse  Electric  & 
Manufacturing  Company,  his 
connection  in  recent  years  hav- 
ing been  of  an  advisory  nature, 
during  which  period  he  has  also 
come  into  intimate  contact  with 
the  leading  educational  authori- 
ties of  the  country.  Mr.  Scott 
graduated  at  Ohio  State  Univer- 
sity in  1885  and  afterward  at- 
tended Johns  Hopkins  Univer- 
sity. He  has  always  shown  a 
particular  adaptability  for  educa- 
tional work  and  has  been  closely 
identified  with  the  apprtntice- 
hip  work  at  the  Westinghouse  company  as  well  as  that  of  the  Casino 
•chool,  which  is  run  under  the  auspices  of  the  company.  He  is  there- 
ore  particularly  well  fitted  for  his  new  duties,  upon  which  he  will  en- 
age  at  the  beginning  of  the  fall  term,  Sept.  28. 

MR.  ALTEN  S.  MILLER,  president  and  general  manager  of  the 
'Jnion  Electric  Light  &  Power  Company,  of  St.  Louis,  who  resigned 
o  become  associated  with  Dr.  .\.  C.  Humphreys,  of  Hoboken,  N.  J., 
he  well-known  gas  expert,  with  whom  Mr.  Miller  was  connected  some 
'.ears  ago,  has  been  the  recipient  of  a  number  of  farewell  attentions, 
■nd  on  the   evening   of  June   24   he   was   the   guest  at  a   dinner   given    in 


CHARLES  F.   SCOTT. 


his  honor  at  Forest  Park  Highlands  by  the  St.  Louis  Section  of  the 
National  Electric  Light  Association.  About  160  members  of  the  sec- 
tion were  in  attendance,  and  Mr.  Karl  H,  Hansen  acted  as  toastmaster. 
Toasts  were  responded  to  as  follows:  "Our  Guest,"  Mr.  S.  B.  Way; 
"The  Local  Section,"  Mr.  John  Anderson;  "The  Company,"  Mr.  H. 
Spoehrer;  ".-Vu  Revoir,"  Mr.  Alten  S.  Miller.  A  pleasant  feature  of  the 
dinner  was  the  presentation  to  Mr.  Miller  by  Mr.  John  Hunter,  on  behalf 
of  Mr.  Spoehrer,  Mr.  Way.  Mr.  C.  E.  Michel,  Mr.  E.  H.  Shufro,  Mr. 
L.  F.  Philo,  Mr.  F.  D.  Beardslee  and  himself,  department  heads  of  the 
Union  Electric  Light  &  Power  Company,  of  an  album  illustrating  the 
history  of  the  company  during  the  two  years  of  Mr  Miller's  connec- 
tion with  it.  At  the  same  time  a  large  cluster  of  American  Beauty 
roses  were  sent  to  Mrs.  Miller  at  her  home,  with  the  compliments  of 
the  St.  Louis  Section  of  the  N.  E.  L.  A.  Mr  Miller  responded  in 
fitting' terms,  and  the  evening  was  further  enlivened  by  several  enter- 
tainment features.  A  formal  banquet  in  honor  of  Mr.'  Miller  was  given 
by  the  St.  Louis  League  of  Electrical  Interests  at  the  Hamilton  Hotel 
on  the  evening  of  June  27.  Mr.  W.  A.  Layman,  vice-president  of  the 
Wagner  Electric  Manufacturing  Company,  acted  as  toastmaster,  and, 
in  addition  to  Mr.  Miller,  the  quests  at  the  banquet  were  Mr.  S.  D. 
Capen,  Mr.  H.  N.  Davis  and  Mr.  Breckinridge  Jones,  St.  Louis  mem- 
bers of  the  Union  Electric  Light  &  Power  Company's  board  of  directors; 
Mr.  J.  D.  Mortimer,  vice-president  of  the  North  American  Company  and 
also  a  member  of  the  Union  company's  board,  and  the  managing  editors 
of  the  St.  Louis  daily  newspapers.  Speeches  were  made  by  a  number  of 
these  gentlemen,  and  letters  of  regret  were  received  from  Mr.  James 
Campbell,  president  of  the  North  American  Company,  and  a  number 
of  other  gentlemen.  In  his  letter,  dated  June  16,  Mr.  Campbell  made 
the  interesting  statement  that  the  board  of  directors  of  the  Union  Elec- 
tric Light  &  Power  Company  had  deferred  taking  any  action  in  the 
matter  of  appointing  a  successor  to  Mr.  Miller,  hoping  until  the  last 
moment  that  something  might  occur  making  it  unnecessary  for  Mr. 
Miller  to  sever  his  connection  with  the  company.  Mr.  Campbell  ex- 
pressed in  The  strongest  terms  the  regret  of  the  directors  of  the  Union 
company  that  Mr.  Miller  felt  impelled  to  sever  his  connection  with 
the   company. 


Obituary. 


MR.  ROBERT  W.  ADAM,  treasurer  of  the  Berkshire  County  Savings 
Bank  for  the  last  forty-five  years,  and  a  prominent  director  of  the  Pitts 
field  (Mass.)  Electric  Company,  died  recently  at  his  home  in  Pittsfield.  He 
was  a  graduate  of  Williams  College  and  a  former  representative  in  the 
Massachusetts   Legislature. 

MR.  CLARENCE  A.  KNIGHT,  president  of  the  Chicago  &  Oak  Park 
Elevated  Railroad  Company,  and  one  of  the  prominent  public-utility  opera- 
tors  of   the   Chicago   field,   died    on  June   21,    following  an   operation    for 
appendicitis.     Mr.    Knight,   who   was   fifty-seven   years   old,   was  a   lawyer 
by   profession,   and    became   interested   in    public-service  corporations    first 
in  his  capacity  as  legal  counsel.     He  was  an  associate  of  the  late  Charles 
T.  Yerkes  and  was  connected  with   much  important  litigation   relating  to 
street  railways  and  elevated  railways.     He  was  an  effective  public  speaker 
and  often  addressed  public  bodies  on  questions  relating  to  public  utilities. 
WILLIAM   RICHARD   BRIXEY.—Vie    regret   to    note    the    death    on 
June   9,    at   Seymour,    Conn.,   of  Mr.   W.    R.    Brixey,   one   of   the   leading 
manufacturers  in  the  field  of  insulated  wire  and  cables.     Mr.  Brixey  was 
born   at    Southampton,    England, 
May    II,    1851.    educated    at    a 
well-kno\s  n     grammar    school 
there,     and     then     entiired     the 
British  Mercantile  Marine  serv- 
ice,    commanding    bis    own    ship 
and  visiting  all  the  leading  pons 
of  the  world.     He  came  to  this 
country  in  1878,  became  at  once 
an    American    citizen,    and   went 
into    business    with    his    brother- 
in-law,  Mr.. A.  G.  Day,  a  pioneer 
in  the  American  rubber  industry 
and    the    inventor    of    "Kerite." 
In   1879  he  married   Miss  Fran- 
ces   N.     DeWolfe,    daughter    of 
Alva    G.    DeWolfe,    a    coworker 
of  Mr.  Day's  and  also  an  inven- 
wiLLiAM  RICHARD  BRIXEY  tor    of    somc    note.      The    Day 

plant  was  at  Seymour,  Conn.,  and  there  Mr.  Brixey  developed  the  busi- 
ness with  remarkable  energy  and  intelligence,  mastering  it  in  every  detail 
and  becoming  general  manager  on  the  death  of  Mr.  Day,  and  sole 
proprietor  upon  the  death  of  his  sister,  Mrs.  Day.  Mr.  Brixey  was  not 
satisfied  with  the  use  of  bis  cables  in  the  telegraph  and  telephone  field  or 
with  the  early  indorsement  of  such  men  as  Morse,  but  pushed  out  into 
larger  developments  in  other  fields.  Noteworthy  among  these  develop- 
ments were  the  supplying  and  laying  of  the  Alaskan  cable,  the  furnishing 
of  the  Panama  Zone  cable,  and  furnishing  the  wires  and  cables  for  the 
Pennsylvania  tunnel  and  terminal  connecting  the  two  shores  of  the  Hud- 
son and  East  Rivers.  In  1908  Mr.  Brixey  incorporated  the  business  as  a 
company  and  soon  after  retired,  leaving  it  to  the  management  of  his 
eldest  son,  Mr.  Richard  D.  Brixey.  president  of  the  Kerite  Insulated 
Wire  &  Cable  Company.  Mr.  Brixey  left  two  other  sons,  Mr.  Reginald 
W.  Brixey,  vice-president,  and  Mr.  .Austin  D.  Brixey,  secretary  of  the 
company.     Mr.  Brixey  was  quite  active  in  public  life,  and  was  a  member 
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for  many  years  of  the  Old  Guard  of  New  York  City  with  the  rank  of 
captain.  He  was  a  member  of  the  American  Institute  of  Electrical  Engi- 
neers and  of  the  Brooklyn  Club  and  a  high-degree  Mason.  -At  the  time  of 
ihe  terrible  subway  explosion  at  Murray  Hill,  New  York,  in  1902,  he 
was  injured  by  glass  blown  into  his  room  at  the  adjacent  hotel.  His 
wonderful  constitution,  however,  pulled  him  through  injuries  of  a  most 
serious  character,  though  these  probably  undermined  his  health,  which 
had  previously  always  been  of  the  best.  Mr.  Brixcy's  wife  died  in  1909 
and  he  is  survived  only  by  the  three  sons  above  mentioned. 


Trade  Publications. 


MINIATURE  INC.WDF.SCEXT  L.\MPS.— The  Federal  Miniature 
Lamp  Company,  Cleveland,  Ohio,  lists  and  describes  in  a  profusely  illus- 
trated booklet  all  types  and  styles  of  miniature  incandescent  lamps  in 
general   use. 

POLYPH.-\SE  INDUCTION  MOTORS.— The  general  characteristics, 
makeup  and  application  of  its  polyphase  induction  motors  are  set  forth 
by  the  AUis-Chalracrs  Company,  Milwaukee,  Wis.,  in  Bulletin  No.  1081, 
just  printeti. 

BELL  RINGER  TRANSFORMERS.— "Pittsburgh  Bell  Ringer  Bulle- 
tin" No.  1IS2,  just  issued  by  the  Pittsburgh  Transformer  Company,  lists 
two  sizes  of  bell  ringers,  both  transformers  having  three  low  voltages. 
These  little  transformers  do  away  with  the  use  of  dry  batteries  for  the 
ringing   of  electric   bells. 

POLYPHASE  INDUCTION  MOTORS.— Bulletin  No.  471  issued  by 
the  Triumph  Electric  Company.  Cincinnati.  Ohio,  illustrates  and  describes 
its  line  of  polyphase  apparatus.  The  claims  made  for  the  motors  are  as 
follows:  High  efficiency  and  overload  capacity  with  starting  torque  one 
and  one-half  to  three  times  rated  torque. 

AIR  COMPRESSORS— Bulletin  No.  1523  issued  by  the  .\llis  Chalmers 
Company,  Milwaukee,  Wis.,  illustrates  and  describes  the  company's  port- 
able and  stalionary  air  compressors  for  industrial  purposes.  Those 
shown  are  motor-driven,  and  data  relative  to  alternating  and  direct- 
current  motor-driven  outfits  for  intermittent  or  continuous  service  are 
appended. 

ELECTRICITY  IN  THE  SERVICE  OF  STEAM  RAILROADS.— 
Bulletin  No.  4851.  just  issued  by  the  General  Electric  Company,  is  an 
attractive  publication  containing  data  relative  to  the  use  of  electricity  in 
the  service  of  steam  roads.  The  publication  comprises  48  pages  which 
illustrate  and  describe  both  station  and  road  equipment  of  the  New  York 
Central  &  Hudson  River  Railroad,  the  Detroit  Tunnel  of  the  Michigan 
Central  road,  the  Cascade  Tunnel  of  the  Great  Northern  Railway,  the 
equipment  of  the  Baltimore  &  Ohio  Railway,  the  West  Jersey  &  Seashore, 
the  West  Shore  Railroad,  etc. 

ELECTRICAL  EQUIPMENT  OF  THE  DETROIT  RIVER  TUNNEL. 
—The  General  Electric  Company  has  recently  issued  Bulletin  No.  4834, 
which  comprises  an  article  on  the  electrical  equipment  of  the  Detroit 
River  Tunnel,  reprinted  from  the  Electric  Railway  Journal.  The  ar- 
ticle treats  the  subject  in  great  detail,  and  the  bulletin  contains  illus- 
trations of  exteriors  and  interiors  of  converter  and  transformer  substa- 
tions, showing  various  methods  of  construction  and  insulation,  as  well 
as  the  size  of  locomotives  and  location  of  apparatus;  also  the  construc- 
tion and  size  of  the  tunnels,  and  the  substation  wiring. 

THE  SOOT  PROBLEM.— .\  pamphlet  on  "Economical  Steam  Produc- 
tion" has  been  issued  by  G.  L.  Simonds  &  Company,  64  East  Van  Buren 
Street,  Chicago.  This  firm  acts  as  the  sales  department  for  the  Vulcan 
Soot  Cleaner  Company,  of  Pittsburgh,  which  manufactures  and  installs 
the  Vulcan  soot  cleaner  for  steam  plants.  The  pamphlet  discusses  the 
subject  of  soot  cleaning  as  applied  to  all  types  of  water-tube  and  return 
tubular  boilers,  with  especial  reference  to  the  Vulcan  system.  Illustra- 
tions and  diagrams  are  included,  and  the  publication,  which  is  sent  free 
on  request,  is  of  undoubted  value  to  all  interested  in  the  fuel  economy 
of   steam-power   plants. 

IDE.^L  MOTORS. — "Reducing  Expenses  and  Increasing  Output  of 
Textile  Mills"  is  the  title  of  a  leaflet  recently  issued  by  the  Ideal  Electric 
&  Manufacturing  Company,  of  Mansfield,  Ohio.  It  is  a  reprint  of  an 
article  which  recently  appeared  in  one  of  the  textile  papers  describing 
the  motor  installation  in  the  mill  of  the  Mansfield  Elastic  Web  Company. 
-As  this  mill  consists  of  two  halves  very  nearly  identical,  one  being  driven 
by  steam  and  the  other  by  motors,  it  formed  an  ideal  basis  for  making 
a  comparison  of  steam  power  and  belt  transmission  as  compared  with 
individual  electric  drives.  The  figures  as  to  the  results  obtained  are 
rather  remarkable  in  many  respects. 

NATIONAL  ELECTRIC  L.\MP  BULLETINS.— Two  bulletins  have 
recently  been  issued  by  the  engineering  department  of  the  National  Elec 
trie  Lamp  Association,  the  one  entitled  "Economical  Operation  of  In- 
candescent Lamps"  and  the  other  "Mazda  Incandescent  Street  Lighting." 
The  first  of  these  gives  a  detailed  technical  discussion  of  the  principles 
involved  and  the  methods  to  be  used  in  determining  conditions  of  the  most 
economical  operation  for  incandescent  lamps,  from  the  standpoint  of  both 
consumer  and  central  station.  The  te.xt  is  elucidated  by  numerous  curves 
and  tables.  The  bulletin  on  street  lighting  is  a  revision  of  a  former 
bulletin  on  this  subject  and  gives  distribution  curves  for  some  of  the 
latest  types  of  reflectors. 

BELT-DRIVEN  ALTERNATORS.— The  lower  first  cost  of  belted 
generators  compared  with  that  of  direct-connected  units  is  sufficient  to 
create  a  large  demand   for  such  machines  where  space  is  not   a   serious 


consideration.  To  meet  this  demand  the  General  Electric  Company  has 
designed  a  standard  line  of  belt-driven  alternating-current  generators,' 
known  as  Form  B  generators.  These  are  described  in  Bulletin  No.  4847, 
recently  issued  by  that  company.  These  generators  are  built  in  capacities 
ranging  from  50  to  200  kw,  and  are  adapted  for  three-phase  or  two-phasc 
winding  without  change,  except  in  the  armature  coils  and  terminal  blocks, 
the  exciters  and  all  accessories  being  the  same  for  both.  Designs  have 
been  made  for  240,  480,  600,  1150  and  2300  volts. 

ELECTRICALLY  DRIVEN  PUMPS.— The  inherent  superiority  of 
motor  drive  for  the  operation  of  both  centrifugal  and  reciprocating  pumpi 
has  long  been  recognized,  and  the  recent  notable  improvements  tending 
toward  high,  efiiciency  and  greater  economy  in  the  operation  of  electric 
motors  has  made  their  adoption  for  the  driving  of  all  forms  of  pumping 
machinery  an  economical  necessity  wherever  electric  current  is  available. 
In  Bulletin  No.  4855  the  General  Electric  Company  illustrates  and  de- 
scribes various  types  of  motor-driven  pumps  designed  for  diflerent  pur- 
poses. Among  the  pumps  illustrated  are  those  for  mine  use,  pumps  for 
operation  in  sewage-disposal  plants  and  dry  docks,  for  irrigating  purposes 
and  for  use  in  connection  with  the  water  supply  of  houses. 

GRAPHIC  RECORDING  METER— A  recently  issued  bulletin  of  the 
Minerallac  Electric  Company,  400  South  Hoyne  .Avenue,  Chicago,  de- 
scribes briefly  the  method  of  operating  the  graphic  recording  meter  made 
by  that  company.  This  instrument  gives  a  graphic  record  on  a  tape  of 
the  consumption  of  electrical  energy  by  large  consumers  where  the  rates 
are  based  on  "one-minute  peak."  The  Chicago  printing  attachment  of  this 
company  gives  a  record  printed  in  plain  figures  for  the  actual  consumption 
for  intervals  of  five  minutes  or  greater,  but  the  graphic  recording  meter 
gives  a  record  in  the  form  of  a  curve  showing  the  exact  consumption  of 
energy  for  every  minute.  A  reading  in  the  required  units,  such  as  kw- 
hours,  is  then  derived  by  the  use  of  a  calibrated  scale  furnished  with 
each   instrument. 

COLLEGE  USE  OF  HOLOPHANE  D.^TA  SHEETS.— Fifty-two  new 
pages  of  Holophane  data  sheets  will  be  distributed  July  1.  .^mong  the 
colleges  making  use  of  these  data  sheets  for  reference  on  illumination  in 
their  engineering  departments  may  be  mentioned  the  University  of 
Michigan,  .Armour  Institute  of  Technology.  Cornell  University.  Harvard 
College,  New  York  Electrical  School,  Ohio  State  University,  Purdue 
L^niversity,  Yale  University,  Wellesley  College,  University  of  Illinois. 
State  University  of  Kentucky,  Leland  Stanford  University  and  Worcester 
Polytechnic  Institute.  While  not  using  the  Holophane  data  sheets  as 
class  textbooks,  the  members  of  the  faculties  of  these  and  other  colleges 
are  stated  to  find  them  of  value  as  works  of  reference,  a  tribute  to  the 
accuracy  and  lack  of  commercial  bias  which  characterize  the  Holophane 
data.  The  installation  sheets,  which  form  a  new  section  of  the  Holophane 
catalog,  contain  complete  data  and  the  results  of  careful  tests  on  actual 
installations.  The  sheets  included  in  the  present  series  describe  a  typical 
Childs  restaurant  in  New  York  City.  Not  only  are  all  essential  data 
included,  but  the  results  of  exact  photometric  tests  are  tabulated  to  give 
the  engineer  the  fullest  possible  assistance  in  checking  the  efficiency  and 
practical  titility  of  Holophane  glass. 


BUSINESS  NOTES. 

MESSRS.  D.  C.  &  WM.  B.  JACKSON,  engineers,  Boston  and  Chicago, 
have  moved  their  Chicago  oflice  to  the  twentieth  floor  of  the  new  Harris^ 
Trust  Building,   111   West  Monroe  Street,  Chicago,  111. 

LINCOLN  ELECTRIC  COMPANY  OPENS  CHICAGO  OFFICE.— 
The  Lincoln  Electric  Company,  Cleveland,  has  opened  a  Chicago  office, 
with  Mr.  George  A.  Arnold  in  charge.  Mr.  Arnold  had  previously  been 
located  in  the  main  oflice  in   Cleveland. 

MR.  C.  G.  RUSH  AND  MR.  H.  B.  OTIS,  well-known  electrical  men 
of  Chicago,  announce  that  they  have  formed  a  partnership  and  will  con- 
tinue the  old  business  of  C.  G.  Rush  &  Company  under  the  new  firm  name 
of  Rush,  Otis  &  Company.  The  new  firm  will  do  business  as  electrical 
contracting  engineers,  with  oflice  at  69  West  Washington  Street,  Chicago. 

KERITE  CO.MPANY  ABSORBS  WATSON  INSULATED  WIRK 
COMPANY.— The  Kerite  Insulated  Wire  &  Cable  Company  has  acquired 
the  interests  of  its  Western  representative,  the  Watson  Insulated  Wire 
Company,  and  has  established  a  Western  office  in  the  People's  Gas  Build- 
ing, Chicago,  111.  Mr.  B.  L.  Winchell,  Jr.,  formerly  vice-president  of  the 
Watson    Company,   will   be   Western  manager. 

HASKINS-LUCIDA  SHADES  AND  REFLECTORS.— The  Haskins 
Glass  Company,  Wheeling,  Va.,  is  introducing  a  new  line  of  glass  shades 
and  reflectors,  known  as  Haskins-Lucida  ware.  This  ware  is  especially 
adapted  for  use  with  tungsten  lamps,  and  is  made  for  25-watt,  40-watt.  60 
watt,  100-watt  and  250-watt  lamps.  It  is  stated  that  the  light-diiTusing  qual 
ity  of  these  shades  is  extremely  soft  and  luminous,  and  by  a  proper  selec 
tion  of  ingredients  and  use  of  a  scientific  process  all  specks  and  spots  are 
thorjjughly   eliminated. 

E.N.^MELED  WIRE.— The  American  Enameling  Machinery  Company 
has  been  organized  in  Philadelphia  with  a  view  to  the  sale  of  machinery 
and  formula  for  the  manufacture  of  high-grade  enameled  wire.  Robert 
W.  Withington,  secretary  and  manager  of  the  American  Insulating  Ma 
chinery  Company,  and  Edwin  Lentz,  of  the  Quaker  City  Carpet  Cleanini 
Compan.v.  of  Philadelphia,  and  the  New  Y'ork  Carpet  Cleaning  Company 
of  New  York,  are  interested.  The  office  of  the  company  is  located  • 
1127  East  Columbia  Avenue,  Philadelphia. 


Fl.l-  (    r  RTCAL     WORLD 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 


Alabama  Light  &  Thaction   Association.     Secretary,   Geo.   S.   Emery, 
N.  Royal  St.,  Mobile,  Ala.     Annua]  convention  in  November. 
.^UEDICA.N  EiF.CTROCJiEMic.VL  SOCIETY.     Secretary,  Prof.  J.  W.  Richards, 
ehigh    University,    South    Bethlehem.   Pa.     Next   semi-annual    meeting    at 
ronto.  Canada,   September   21-23,   1911. 

■MCAN    Electro-Therapeutic   Association.     Secretary,    Dr.    J,   Wil- 

ivell,  2"  East  11th  St.,  New  York.     Next  meeting  at  Philadelphia, 

-  ;i.  5,  6  and  7,   1911. 

.\MERiCAN    Institite   OF  CONSULTING   ENGINEERS.     Sccretary-Treasurer, 

ugene  W.   Stern,   103  Park  .\ve..  New  York  City.      The  Council  jneets 

tc  first   Friday   of  every  month. 

'  Aheiiican  Institute  of  Electrical  Engineers.  Secretary,  Ralph  W. 
ope.  Engineering!  Societies  Building.  29  West  39th  St.  New  York, 
leetings,  second  Friday  of  each  month,  excepting  June,  July.  .\ug.  and 
ept 

■  .\iiERiCAN    Electric   Railway   Accountants'    .Association.      Secretary. 
.   E.   Weeks,   Davenport,   la.     .Annual   convention,   Atlantic   City,   N.  J., 
■ctober  913,   1911. 
.American    Electric    Railway    Engineering    .Association.       Secretary, 
orman    Litchfield.     Interborough    Rapid    Transit    Company.    New    York, 
convention,  Atlantic  City.  X.  J.,  Oct.  9-13,  191 1. 
:v;cAN  Electric  Railway  Association.     Secretary,  H.  C.  Donecker, 
.ring    Societies    Building.    29    West    39th    St.,    New    York.     .Annual 
•ion,  -Atlantic  City.  X.  T.,  Oct.  9-13,  1911. 
"■^ICAN    Physical    Society.     Secretary,    Ernst    Merritt.    Cornell    Uni- 
.   Ithaca.   N.    Y. 

NSAs  .Association   of  Public  Utility  Operators.     Secretary,   W. 
ri>e.  Little  Rock,  -Ark. 

.  lATioN    OF    Iron    and    Steel    Electrical    Engineers.     Secretary, 
Farrington,   Steubenville.   Ohio. 

lATlON    OF   Railway   Telegraph    Superintendents.     Secretary.    P. 
'  «■,  135  .Adams  St..  Chicago. 

iation  OF  Railway  Electrical  Engineers.     Secretary.  J.  .Andreu- 

I'liicago    &   Xorthwestern    Railway,    Chicago.     Next    annual    meeting 

■   :   I.a   Salle.   Chicago),   Xovember  6  to    10,    1911.     Semi-annual   meet- 

,c,  Washington,  1911. 

.    ,  .Association    of    Edison    Illuminating    Companies.     Secretary,    N.    T. 

Icox.  Lowell.   Mass. 

■RADo  Electric  Light.  Power  &  Railway  .Association.     Secretary. 
Morris,    323    Hagerman    Building.    Colorado   Springs,    Col.      .Annual 
■'ion,  Glenwood  Springs,  Col.,  September  13-15,  1911. 
TRIG  Vehicle  Association  of  .America.      Secretary,  Harvey   Rob- 
124  West  42d  St.,  New  York.     Meetings,  fourth  Tuesday  of  each 

TRic    Club,    Chicago.      Secretary.    N.    F.    Obright.    1500    American 
P.Idg.,  Chicago.     Meets  ever>-  Wednesday   noon.   303   Wabash   .Ave. 
:CTRICAL  Contractors'  .Association  of  Xew  York  State.     Secretary. 
<o.  W.  Russell.  Jr.,  25  West  42d  St..  Xew  York. 
Electric    Trades    -Association    of    Philadelphia.      Secretary,    J.    W. 
ram.  1324  Land  Title  Building,  Philadelphia,  Pa.     Meetings,  secrn<l  and 
;urth  Thursday  of  each  month. 
'    .  Electrical   Contractors'   Association   of   State  of    Missouri.     Secre- 
'     try,  Ernest  S.  Cowie,   1413  Grand  Ave..  Kansas  City,   Mo. 

Electrical  Salesmen's  .Association.  Secretary,  Francis  Raymond,  125 
-  lichigan  Ave.,  Chicago.  .Annual  meeting,  Chicago,  January,  each  year. 
*  Electrical  Trades  Association  of  Canada.  Secretary.  William  R. 
laveley.  Royal  Insurance  Building.  Montreal,  Can. 
Electrical  Credit  .Association  of  Chicago.  Secretary,  Frederic  P. 
:  I'ose.  Marquette  Building,  Chicago.  .Annual  meeting,  Chicago,  Xov.  2, 
:     911. 

f    I  ELBcriiiCAL    Trades    Association    of    the    Pacific    Coast.      Secretary, 
:lbert   H.    Elliott,    Harding    Building,    34    Ellis    St.,    San    Francisco.    Cal. 
;    <onthly  meeting,  San   Francisco,  second  Thursday   of  each  month. 
■    I  Electrical  Trades  Society  of  New  York  (Member  >rational  Electrical 
.     Iredit  .Associationl.      Secretary,   Franz  Neilson.   80   Wall    St.,   New   York 
ioard  of  directors  meets  second  Thursday  of  each  month, 
i  Empire  State  Gas  and  Electric  .Association.     Secretary,  Charles  H. 
;.  Ckapin,  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Floeida    Electric    Light    &    Power    Association.      Secretary,    H.    C. 
dams,  West  Palm   Beach.  Fla. 

Ilunois  State  Electrical  .Association.     Secretary,  H.   E.   Chubbuck, 
'    "eoria.   111. 

^  Illuminating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
eering  Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
"ew  York,  New  England,  Philadelphia  and  Chicago.  .Annual  convention, 
hicago.   1911. 

Independent  Electrical  Contractors'   Association    of  Greater    New 
'■RE.     Secretary.  L.  H.  Woods,  2355  Jerome  Ave..  New  York. 
'  Indiana  Electric  Light  .Association.     Secretary,  J.  V.   Zartman,  In- 
■;     ianapolis,  Ind.     .Annual  meeting,  August  23  and  24,  1911. 
■.:     ■  Ihternal  Combustion   Engine  .Association.     Secretary,  Chas.   Kratch. 
I'    \6  W.  Indiana  St.,  Chicago.     Meetings,  second  Friday  of  each  month. 
:;>    '  International   .Association    of    Municipal   Electricians.      Secretary. 
3    '.  R.  George,  Houston,  Tex.     Next  convention  at  Ryan  Hotel,   St.   Paul. 
rs    Jinn.,  Sept.   12-15,   1911. 

'International     Electrotechnical     Commission     (international     body 
'  renting  various   national   electrical   engineering  societies   contributing 


to  its  supporO.  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,   S.   W.,   England. 

Iowa  Electrical  .Association.     Secretary,  W.  N.  Keiscr,  Dubuque,  la. 

Iowa  Street  &  Interurban  .Association.  Secretary,  L.  D.  Malhes, 
Dubuque,    la. 

Kansas  Gas,  Water  &  Electric  Light  Association.  Secretary,  James 
D.  Nicholson,  Newton,  Kan.  Next  meeting.  Independence,  Kan.,  Sept. 
21    and   22.    1911. 

Maine  Electrical  Association.  Secretary,  Waller  S.  llyman.  Water, 
ville,  Maine.     Next  meeting  at  Augusta,  Maihe,  July  27  and  28,  1911. 

Michigan  Electric  .Association.  Secretary,  Herbert  Silvester,  18 
Washington   Boulevard,   Detroit.  Mich. 

-Minnesota  Electrical  -Association.  Secretary.  T.  C.  Gordon,  Little 
Falls,   Minn. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Association. 
Secretary,  N.  J.  Cunningham.  Springfield  Gas  &  Electric  Co.,  Spring- 
field, Mo. 

National  .Arm,  Pit  &  Bracket  .Association.  Secretary,  J.  B.  Magers, 
Madison,  Ind. 

National  District  Heating  -Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electric  Contractors'  Association  of  the  United  States. 
Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y.  Next 
meeting,  Niagara  Falls,  July  19,  1911. 

National  Electric  Light  .Association.  Executive  Secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Next  annual  convention  at  Seattle,  Wash.,  probably  first  week  in  June, 
1912. 

N.\tional  Electric  Light  .Association,  Canadian  Section.  Secretary, 
T.   S.  Young,  220  King  St.  West.  Toronto,  Can. 

Nation.vl  Electric  Light  .Association,  Georgia  Section.  Secretary, 
Treasurer,  H.  M.  Corse,  Columbus  Railroad  Company,  Columbus.  G'a. 

National  Electric  Light  Association,  Mississippi  Section.  Secretary, 
A.  H.  Jones,  McComb  City.  Miss. 

-Vational  Electric  Light  -Association,  Nebraska  Section.  Secretary- 
Treasurer,  S.  J.  Bell,  David  City.  Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec- 
retary, Miss  O.  A.  Bursiel,  39  Boylston  St.,  Boston,  Mass. 

National  Electric  Light  -Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer, Van  Dusen  Rickert,  Pottsville,  Pa. 

National  Electrical  Inspectors'  A,^sociation.  Secretary,  T.  H.  Day, 
27   Pliny   St.,  Hartford,  Conn. 

X^ATioNAL  Electrical  Credit  Association.  Secretary,  Frederic  P. 
Vose,  343   Marquette  BIdg.,   Chicago. 

National  Fire  Protection  Association.  Secretary,  R.  Sweetland, 
141   Milk   St.,   Boston,   Mass.      Next  biennial  meeting,   March,    1913. 

National  Independent  Telephone  Association.  Secretary,  Joseph  B. 
Ware,  Grand   Rapids,  Mich. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  -Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston.  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  Orleans  Electrical  Contractors'  -Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesdays  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy.  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

Northwest  Electric  Light  &  Power  -Association.  Secretarj-,  N.  W. 
Brocket!.  Cataract  Building.  Seattle,  Wash. 

Ohio  Electric  Light  -Association.  Secretary.  D.  L.  Gaskill,  Green- 
ville, Ohio.     -Annual  meeting.  Cedar  Point,  Ohio.  July  25-28.   1911. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec- 
retary, Prof.  I.   E.,  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 

Order  of  Rejuvenated  Sons  of  Jove.  Mercury  (Secretary),  R.  M. 
Van  Vleet,  1157  Monadnock  BIdg-,  Chicago,  111.  -Annual  meeting,  Den- 
ver, Col.,  Oct.   16-18,   1911. 

Pittsburgh  Electric  Booster  Club.  Recording  Wattmeter,  O.  R. 
Rombach,  919  Liberty  .Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of  each   month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
H.    H.    Norris.   Cornell    University,   Ithaca,   N.    Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  B.  Moore, 
39  Trinity  Place,  Boston,  Mass.  Monthly  meeting,  first  Saturday  of  each 
month,  at  the  Massachusetts  Institute  of  Technology,   Boston. 

Southwestern  Electrical  &  Gas  -Association.  Secretary,  D.  G. 
Fisher,   1316  Commerce  St.,  Dallas,  Tex. 

Street  Railway  .Association  of  the  State  of  New  York.  Secretary. 
C.  G.  Reel,  Kingston.  N.  Y. 

Vermont  Electrical  Association.  Secretary-Treasurer,  A.  B.  Mars- 
den,  Manchester,  Vt. 

Western  .Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,   145  Monroe  St  .  Chicago,  111. 

Western  Society  op  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  .August.     .Annual  meeting,  first  Tuesday  after  Jan.    1.  each  year. 

Wireless  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  the 
City  of  New  York,  New  York. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison, 
Stephenson  Building,  Milwaukee,  Wis.  Next  annual  meeting,  Milwaukee, 
January.   1912. 
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995.434.  ELECTRICAL  COOKING  VESSEL;  F.  Boiling,  Oberursel, 
near  Frankforl-on-the-Main,  Germany.  App.  filed  Oct.  4.  1910.  The 
combination  of  a  vessel,  a  heating  element,  an  outer  retaining 
member  and  a  wedge  inserted  between  the  latter  and  the  element, 
for  securing  the  retaining  member  and  the  heating  element  to  the 
vessel. 

995.435.  ELECTRICAL  RESISTANCE;  F.  Boiling,  Oberursel.  near 
Franktort-on-the-Main,  Germany.  App.  filed  Oct.  4.  1910.  The  re- 
sistor comprises  an  insulated  conductor  with  a  covering,  a  terminal 
head,  a  foot  plate  on  which  the  head  is  mounted,  fusible  means  for 
securing  the  foot  plate  to  the  covering  and  a  terminal  contact 
mounted    in    the   terminal    head. 

995,438.  CONTROLLER;  H.  W.  Cheney.  Milwaukee.  Wis.  App.  filed 
Sept.  13,  1909.  The  controller  is  of  the  muUiple-voltage  type,  so 
arranged  that  the  buffer  resistor,  after  having  been  cut  into  circuit, 
is  cut  out  of  circuit  as  soon  as  the  armature  current  is  decreased 
to   a  predetermined   value. 

995,441.  DYNAMO-ELECTRIC  MACHINE;  W.  P.  Dandlikcr,  West 
Allis,  Wis.  .App.  filed  Oct.  1,  1910.  In  order  to  provide  means 
for  supporting  the  projecting  end-turns  of  dynamo-electric  machinery, 
rods  are  run  through  loops  forming  the  end-turns,  the  rods  bfiing 
supported  from  the  frame  of  this  member  of  the  machine  of  which 
the   winding    forms   a    part. 

995.469.  INDUCTION  MOTOR;  E.  R.  Knight,  Norwood,  Ohio.  App. 
filed  April  30,  1909.  In  order  to  secure  together  the  conductor  bars 
and  short-circuiting  rings  of  squirrel-cage  motors,  the  bars  are  made 
with  tubular  ends,  which  are  upset  after  being  inserted  in  holes 
in    the    short-circuiting   end    rings. 

995,476.  ELECTROLYTIC  PROCESS;  R.  J.  McNitt,  Niagara  Falls, 
N.  Y.  App.  filed  Sept.  30,  1909.  For  the  purpose  of  circulating 
the  fluid  electrode  from  and  to  an  electrolytic  cell,  a  difference 
in  specific  gravity  is  maintained  between  the  outgoing  and  incoming 
electrode  substance,  the  increase  in  density  of  the  charged  electrode 
being  made  by   removing  some  or  all   of  the  products  of  electrolysis. 

995,481.  PROCE?^  OF  EFFECTING  REDUCTION  AND  PRODUC- 
IS'G  FERROCHROMIUM;  E.  F.  Price,  Niagara  Falls,  N.  Y.  App. 
i.led  June  26,  1907.  The  production  of  ferrochromium  is  effected  in 
an  incandescent  furnace  by  a  continuous  operation,  the  charge  being 
heated  to  the  temperature  of  reduction  by  an  adjacent  resistor  of 
molten  slag  interposed  between  the  charge  and  the  body  of  reduced 
metal. 

995.528.  ELECTRIC  SWITCH;  H.  Fisher,  Packerton.  Ind.  App.  filed 
Aug.  9,  1909.  Details  of  a  switch  for  connecting  one  or  more  tele- 
phone instruments  together  to  an  extension  bell,  or  for  cutting  in 
and   out  different   sections  of  a  party  line. 

995,588.  ELECTRIC  WAVE  TRANSMISSION;  J.  H.  Cuntz,  Hoboken, 
N.  J.  App.  filed  March  11,  1905.  Covers  a  telephone  transmission 
system  consisting  of  a  complete  metallic  circuit,  a  magnetic  core  ex- 
tending substantially  throughout  the  circuit,  and  windings  of  the 
induction  coil  of  the  microphone  transmitting  apparatus  disposed 
about    the   core. 

995,591.  ELECTRIC  HEATER;  T.  E.  Fogalsang,  San  Francisco,  Cal. 
App.  filed  June  27.  1910.  The  heater  is  of  the  immersion  type,  and 
is  provided  with  carbon  electrodes  which  differ  from  metallic  elec- 
trodes in  having  no  injurious  effect  upon  the  water  to  be  heated. 

995,599.  SWITCH  CLIP;  G.  R.  Hebden,  Plainville,  Conn.  App.  filed 
Nov.  19,  1910.  Details  of  a  switch  clip  which  provides  a  yielding 
contact  with  the  switch  blades,  and  a  positive  stop  to  limit  the 
closing   movement   of   the   blades. 


995,619.  SELECTIVE  SIGNALING  APPAR.\TUS;  I.  F.  Manny,  Mil- 
waukee, Wis.  App.  filed  Aug.  8,  1910.  Details  of  a  lockout  mech- 
anism for  selective  signaling  telephone  systems. 

995.621.  CATENARY  SUSPENSION  DEVICE  FOR  TROLLEY 
WIRES  OF  ELECTRIC  RAILWAYS;  W.  A,  McCallum,  Cincinnati, 
Otao.  App.  filed  May  24,  1909.  A  gripping  device  for  catenary  hang- 
ers,  embodying  sister  hooks  opening  in  opposite  directions,  formed 
integrally  with  a  common  shank,  provided  with  bearing  supports 
for   a   pendulous   link. 

995.627.  METER-TESTING  CUT-OUT;  T.  E.  Murray.  New  York,  N. 
Y.  App.  filed  Oct.  25,  1910.  The  cut-out  is  so  designed  that  the 
circuit  to  the  meter  is  first  opened  without  breaking  circuit  between 
the  service  and  local  conductors,  then  as  the  device  is  pushed  to  its 
seat,  the  circuit  is  closed  from  a  service  conductor  through  the 
standardizing   apparatus   and   meter. 

995.628.  ELECTRIC  CUT-OUT  BOX:  T.  E.  Murray,  New  York,  N  Y. 
App.  filed   Nov.    19.    1910.     A  modification  of  patent  No.    995,627. 

995.632.  ELECTRIC  MOTOR;  J.  H.  Pearce.  Helena.  Mont.  App. 
filed  Nov.  1",  1909.  The  motor  is  of  the  single-phase  induction  type, 
provided  with  a  self-contained  transformer  for  producing  a  field 
in    electrical    time-quadrature    to    the    main    singU-phase    field. 


995.636.  APPARATUS  FOR  MANUFACTURING  IRON  AND  ITS 
ALLOYS;  M.  Ruthenburg,  Lockport,  N.  Y.  App.  filed  June  10 
1905.  Relates  to  the  constructive  features  of  apparatus  to  be  uti 
lized  to  effect  by  one  continuous  operation  the  complete  reductiot 
to  metallic  state  of  any  comminuted  ore,  the  reduction  being  effectec 
by  a  deo-xidizing  gas  without  wasting  the  heat  resultant  from  thi 
preliminary    fritting  operation. 

995.637.  ELECTRIC  METER;  G.  A.  Scheeffer,  Indianapolis,  Ind.  App 
filed  Jan.  26,  1910.  An  improved  construction  is  used  for  sup 
porting  the  gearing  connected  with  the  movable  armature  of  a  watt 
hour  meter. 

995.638.  BRACE  FOR  LIGHTNING  ROD  TOPS;  W.  C.  Shinn,  Lincoln 
Neb.     App.  filed  July  26,  1910.     Constructive  details. 

995,643.  SPLICING-SHIELD  FOR  TROLLEY  WIRES:  G.  Wiedenbeck 
Alameda,  Cal.  App.  filed  March  18,  1911.  The  splicer  is  of  th. 
mechanical  type,  in  contradistinction  to  one  requiring  the  use  0 
solder.  The  strain  is  resisted  by  plain  surfaced  bearings,  in  con 
tradistinction  to  devices  in  which  the  stress  of  the  pull  is  wholl; 
taken  by  toothed   dogs. 

995,646.  MEANS  FOR  OPERATING  ELECTROMAGNETS  FROl 
ALTERNATING-CURRENT  SOURCES;  G.  M.  Willis.  Chicago,  111 
App.  filed  Nov.  27,  1908.  In  order  to  render  a  direct-current  mag 
net  operable  on  an  alternating-current  system,  a  current  rectifier  i 
placed  in  the  circuit  of  the  electromagnet,  and  a  non-inductive  resist 
ance  is  placed  in  parallel  with   the  magnet  winding  proper. 

995.681.  ELECTRIC  LAMPLIGHTING  DEVICE  FOR  AUTOMC 
BILES;  H.  H.  Kanagy,  Joliet,  111.  App.  filed  March  16.  1910.  Th 
igniting  device  consists  of  a  push  button,  the  alternate  depression  0 
which  turns  on  and  ignites  the  gas,  and  each  intermediate  depre; 
sion  thereof  extinguishes  the  light. 

995,685.  RAIL  BOND;  G.  W.  Knox,  Chicago.  IIL  App.  filed  Dec.  11 
1905.  Details  of  a  bond  provided  with  means  by  which  it  may  b 
rigidly   secured   to   the   rail. 

995,702.  FUSE  BOX;  P.  T-  McDonald,  Rochester,  N.  Y.  App.  file 
March  18,  1908.  The  box  is  equipped  with  a  fuse  and  a  groun 
connection,  comprising  a  plunger  held  in  the  circuit-closing  positio 
by  the  fuse,  and  means  for  moving  the  plunger  automatically  t 
break  the  circuit  when  the  fuse  blows  out. 

995.728.  ELECTRICAL  CONDENSER;  A.  K.  Sloan.  Jr.,  Brooklyr 
N.  Y.  App.  filed  Nov.  19.  1909.  The  condenser  comprises  a  ph 
rality  of  dielectric  members,  each  containing  a  conducting  fluid, 
supporting  frame  for  the  dielectric  members,  a  conductor  bearing  0 
the  frame,  flexible  and  removable  conductors  intermediate  to  th 
conductor  and  dielectric  members,  and  means  for  adjusting  the  framt 

995,730.  MOTOR  CONTROLLER;  W.  C.  Stevens,  Pittsburgh,  Pa.  Apl 
filed  June  1.  1909.  The  controller  is  arranged  for  automaticall 
slowing   down   and   stopping   motors. 

995,763.  ELECTRIC  CIGAR  LIGHTER;  R.  W.  Baker,  New  Yorl 
N.  Y.;  V.  L.  King,  Woodridge.  N.  Y.;  H.  C.  Parker,  New  Yorl 
N.  Y.  App.  filed  Dec.  29.  1909.  The  heat  necessary  to  light  th 
cigar  is  obtained  by  radiation  from  a  resistor  adapted  to  glow  in  th 
air  upon  the  passage  of  an  electric  current  through  it. 

995,767.  ELECTRIC  SWITCH:  T.  H.  Champ.  Cleveland,  Ohio.  App.  file 
March   28,    1910.     Details   of   a  pressure-controlled   switch. 

995,774.  ROTARY  SWITCH;  W.  E.  Dow,  Braintree,  Mass.  App.  file 
Sept.  13,  1907.  The  switch  is  intended  for  use  with  an  explosiv 
engine,  and  is  so  arranged  that  the  operator  can  start  the  engin 
by  actuating  the  spark  plug  in  connection  with  the  induction  coil  an 
battery  circuit,  and  then  by  simple  rotation  of  the  starting  switc 
he  can  cut  out  th^  spark  coil  and  battery  circuit  and  cut  in  the  maj 
neto  and  its  circuit. 

995.797.  ELECTRIC  CLOCK;  C.  E.  Mathiesen,  Chicago,  111.  App.  file 
Nov.  19,  1910.  Relates  to  a  contact-making  mechanism  for  operatin 
an  electrocmagnet,  in  which  a  very  rapid  making  and  breaking  0 
the   circuit    is    effected    in    periodical    winding   operations. 

995,838.  KNOB  FOR  ELECTRIC  WIRING;  F.  B.  Bower,  Penn  Yar 
N.  Y.  App.  filed  July  27,  1910.  The  knob  is  formed  of  two_  ele 
ments  adapted  to  interlock  so  that  adjustment  is  possible  for  differ 
ent  sizes  of  wire. 
995,849.  SIGNALING  DEVICE  FOR  TELEPHONE  SYSTEMS;  A.  J 
Dunton,  Ketchikan,  Alaska.  App.  filed  July  7,  1910.  The  systen 
is  arranged  so  that  signals  may  be  sent  to  any  distances  over  whicl 
the  line  is  likely  to  be  used  for  talking  purposes. 
995,878.  INDICATOR  FOR  SPARK  PLUGS;  A.  R.  Lamberson,  Al 
bany,  N.  Y.  App.  filed  Dec.  1,  1910.  The  indicator  has  the  genera 
form  of  a  testing  tube,  into  which  the  operator  may  look  in  orde 
to  ascertain  the  electrical  condition  of  a  spark  plug  to  which  th 
indicator  is  applied. 
995,893.  ELECTRIC  CONDUIT  CONNECTION  AND  COUPLING 
O.  M.  Neitzel,  Kingfisher,  Okla.  App.  filed  May  3.  1909.  Ai 
rangements  are  made  so  that  a  connection  may  be  established  b( 
tween  the  conduit  and  outlet  box  by  inserting  the  end  of  the  condui 
directly  into  the  box. 
995,924.  TELEPHONE  SYSTEM;  J.  B.  Stemm,  Chicago.  III.,  and  ( 
E.  Slade,  Brookfield,  Mo.  App.  filed  April  11,  1910.  The  horsesho 
magnets  for  operating  the  diaphragms  are  directly  attached  thercti 
so  that  a  mechanical  movement  of  the  diaphragm  will  cause  a  moT 
ment  of  the  magnet  with  reference  to  its  coil,  and  thereby  produce 
voltage   in   the   telephonic  circuit. 

995,958.  OZONATOR;  L.  Goldberg,  Indianapolis,  Ind.  App.  filed  Fc' 
10,  1911.  Details  of  a  device  in  which  the  working  parts  are  readi 
removable  from  the  casing,  so  as  to  provide  access  to  the  air  pa 
sages. 

995,970.  INCANDESCENT  LAMP  SOCKET;  E.  M.  Kemp,  Hibbin 
Minn.  App.  filed  March  21,  1911.  The  lamp  socket  is  arrang* 
so  that  it  may  be  quickly  connected  to  a  flatiron.  percolator,  etc 
and  accomplish  the  same  result  as  an  ordinary  extension  for  inca 
descent  lamps. 

996,032.  PROCESS  FOR  THE  MANUFACTURE  OF  ALUMINU 
NITRID;  O.  Serpek.  Paris,  France.  App.  filed  June  21,  1910.  '. 
order  to  effect  the  fixation  of  nitrogen  by  alumina  bauxite,  use 
made  of  apparatus  comprising  as  an  element  thereof  a  rotary  CO 
veying  cylinder  carrying  an  electric  resistor  furnace  through  whi' 
the   material   treated  is   passed. 
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THE  INSTITUTE  CONVENTION. 

The  year  191 1  is  proving  a  notable  one  in  the  matter  of 
electrical  conventions.  Hardly  have  the  echoes  of  the  great 
New  York  meeting  of  the  National  Electric  Light  Associa- 
tion died  away  before  we  are  called  upon  to  admire  and 
praise  the  record  of  the  American  Institute  of  Electrical 
Engineers  in  Chicago.  The  Institute  convention  in  the 
latter  city  last  week  was  truly  a  remarkable  gathering,  not 
only  for  its  size  but  for  a  spirit  and  enthusiasm  unusual  in 
the  meetings  of  a  professional  society.  The  registered  at- 
tendance was  930,  which  is  perhaps  even  more  noteworthy 
than  the  record  of  over  5000  at  the  recent  N.  E.  L.  A. 
convention,  considering  the  scope  and  objects  of  the  two 
organizations  and  particularly  the  meager  attendance  at 
the  Institute  annual  gathering  in  recent  years.  It  was  very 
much  larger  than  the  attendance  at  any  previous  Institute 
convention  and  was  possibly  larger  than  anybody  antici- 
pated. The  Chicago  convention  committee  made  its  prepa- 
rations on  such  a  liberal  scale,  however,  that  the  large 
assemblage  was  accommodated  without  difficulty,  although 
it  is,  of  course,  true  that  the  total  number  registered  was 
not  present  at  any  one  time.  The  great  success  of  the 
meeting  is  an  indication  of  what  the  Institute  may  accom- 
plish in  other  directions  under  favorable  conditions. 

Considering  the  character  of  the  papers  presented,  one  is 
struck  by  the  attention  paid  to  questions  of  public  policy. 
Professor  Jackson  devoted  his  presidential  address  to  "Elec- 
trical Engineers  and  the  Public,"  saying  that  while  he  would 
not  entangle  the  engineer  in  "commercialism,''  he  does  think 
that  engineers  have  a  special  duty  as  professional  men  to 
support  right  and  reason  in  the  dealings  between  the  public 
and  public-service  companies.  This  is  something  of  a  de- 
parture from  the  usual  presidential  address  at  an  engineer- 
ing convention.  Moreover,  one  entire  session,  styled  the 
"electric-lighting  session,"  although  "public-policy  session" 
would  have  been  a  more  exact  designation,  was  devoted  to 
the  reading  and  discussion  of  Mr.  Floy's  paper  on  deprecia- 
tion and  Mr.  Byllesby's  on  "The  Responsibilities  of  Elec- 
trical Engineers  in  Making  Appraisals."  The  attention 
thus  paid  to  matters  of  political  economy  is  significant  of 
the  trend  of  the  times,  which  was  further  indicated  at  a 
dinner  given  by  the  chairman  of  the  entertainment  com- 
mittee, where  these  problems  were  vigorously  discussed. 

An  event  of  more  than  ordinary  interest  was  the  resigna- 
tion of  Mr.  Ralph  W.  Pope,  the  veteran  secretary,  who  has 
served  the  Institute  so  faithfully  and  so  well  for  twenty-si.x 
years.  Fortunately,  however,  the  society  will  continue  to 
have  the  benefit  of  Mr.  Pope's  counsel  and  services  as 
honorary  secretary,  in  which  capacity  he  will  foster  the  in- 
terests of  the  Institute  sections  and  branches.  Chicago 
welcomed  the  convention  with  open  arms.  The  entertainment 
features  were  planned  on  a  lavish  scale  and  carefully  car- 
ried out.  A  special  word  of  thanks  is  due  the  Electric  Club 
of  Chicago  for  its  delightful  luncheon.  One  result  of  the 
conspicuous  success  of  the  convention  will  be  a  possible 
questioning  of  the  past  policy  of  holding  the  convention  at 
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summer  resorts.  A  registration  of  178  at  the  White  Moun- 
tains last  year  and  of  930  at  Chicago  tliis  year  reveals  such 
a  great  difference  in  the  strength  and  in  the  prestige  that 
a  convention  gives  that  it  is  probable  that  many  future  con- 
ventions will  be  held  in  large  cities.  In  the  language  of  the 
resolutions  adopted  at  the  Chicago  convention,  "The  extra- 
ordinary success  of  the  Chicago  convention,  the  greatest  in 
the  history  of  the  Institute,  redounds  to  the  credit  of  those 
responsible  for  its  arrangement  and  attests  the  suitability  of 
the  great  metropolis  as  a  convention  city." 


THE  OPERATION  OF  lOO.OOO-VOLT  TRANSMISSION  CIRCUITS. 

Four  papers  due  to  the  high-tension  transmisssion  com- 
mittee of  the  American  Institute  of  Electrical  Engineers 
and  presented  at  the  recent  Chicago  convention  give  a 
most  instructive  view  of  the  present  state  of  practice  with 
respect  to  extremely  high-tension  lines.  There  are  now, 
we  believe,  some  half  dozen  circuits  operating  at  or  a  little 
above  100,000  volts,  and  two  of  them,  that  of  the  Central 
Colorado  Power  Company  and  the  Grand  Rapids  line,  have 
been  in  successful  operation  for  some  time.  The  present 
reports  pertain  to  the  systems  of  the  Great  Western  Power, 
the  Southern  Power,  the  Great  Falls  Power  and  the  Central 
Colorado  Power  companies,  each  of  them  operating  lines  ex- 
ceeding 100  miles  of  length  at  approximately  100,000  volts. 
AH  have  tower  lines,' with  spans  from  600  ft.  up,  and  all  are 
equipped  with  suspension  insulators  and  one  or  more  ground 
wires,  grounded  at  every  tower.  .Ml,  too,  have  electrolytic 
lightning  arresters  in  use.  The  spanning  between  the  con- 
ductors varies  considerably,  from  a  little  over  8  ft.  to  15  ft., 
and  even  the  shortest  distance  seems  to  give  entire  security 
so  far  as  insulation  is  concerned.  With  regard  to  the  per- 
formance of  the  insulators,  it  has  been  uniformly  good, 
break-down  of  the  insulation  being  an  unusual  occurrence. 
The  Great  Falls  plant  reports  no  failures  at  all,  the  Great 
Western  Power  Company  only  three  or  four,  and  the  South- 
ern Power  Company  only  one  failure  of  service  during  a 
sleet  storm,  when  some  of  the  insulators  gave  way  mechani- 
cally. The  first-named  plant  seems  to  be  particularly  fortu- 
nate in  its  insulators,  which  flash  over  when  wet  only  at 
something  near  300,000  volts,  thus  giving  a  large  factor  of 
safety.  One  of  the  extraordinary  features  reported  is  the 
very  slight  coronal  effect  observed  in  any  of  the  plants. 
The  secret  of  the  situation  is  perhaps  disclosed  by  the  re- 
port from  Great  Falls,  in  which  case  corona  was  visible  on 
every  live  part  of  the  system  at  first,  but  gradually  became 
less  conspicuous  as  if  the  points  of  extreme  curvature  from 
which  corona  would  naturally  start  had  been  gradually 
worn  away.  Possibh',  however,  something  may  be  charged 
up  to  increasing  familiarity  of  the  phenomenon,  so  that  dis- 
charges which  would  have  been  immediately  noticed  at 
first  failed  to  attract  attention.  Certainly  at  100,000  volts 
one  must  expect  coronal  discharges,  and  the  reported 
absence  of  them  in  any  considerable  quantity  even  on  wires 
as  small  as  No.  6  is  a  thing  which  deserves  further  investi- 
gation. 

With  respect  to  lightning,  the  Great  Western  plant  has 
experienced  none,  and  consequently  gives  no  information. 
The  Southern  Power  Company's  system  reports  twenty-two 
shut-downs  since  Jan.  I,  1910,  averaging  nearly  five  min- 
utes of  time  lost  per  shut-down.    The  Great  Falls  plant  re- 


ports no  shut-downs  from  lightning,  although  discharges 
have  taken  place  over  the  arresters.  Perhaps  this  im- 
munity may  be  charged  more  to  good  luck  and  very  high 
line  insulation  than  to  anything  else,  since  the  lines  of  the 
Southern  Power  Company,  which  has  suffered  most,  had 
no  less  than  three  stranded  ground  wires  grounded  at  each 
tower.  The  universal  experience,  however,  has  been  that 
the  100,000-volt  lines  suffer  no  more,  and  probably  less, 
from  lightning  than  would  the  ordinary  lines  at  half  the 
voltage.  The  charging  current  on  these  long  high-voltage 
lines  is  somewhat  formidable,  running  even  as  high  as  6000 
kva  or  7000  kva.  The  agreement  between  the  measured 
and  the  computed  charging  currents  has  proved  very  satis- 
factory, so  that,  although  the  phenomenon  is  a  very  strik- 
ing one,  it  is  readily  prepared  for,  and  on  the  large  systems, 
which  alone  can  economically  use  these  high  voltages,  can 
readily  be  taken  care  of  by  the  generators.  A  plentiful  sup- 
ply of  induction  motors  on  the  system,  of  course,  tends  to 
neutralize  the  distributed  capacity,  so  that  in  the  case  of 
the  Great  Falls  Company  the  power-factor  at  the  generat- 
ing plant  averages  99  per  cent.  On  a  large  system,  there- 
fore, engaged  in  general  energy  distribution  one  may  feel 
reasonably  sure  that  while  the  charging  current  looks  big, 
it  is  unlikely  to  be  an  important  factor  in  the  practical 
working  of  the  plant. 

Windstorms  have  caused  trouble  on  only  one  of  these 
systems  so  far  as  the  structure  of  the  circuits  is  concerned. 
The  lines  ordinarily  do  not  tend  to  swing  together,  so 
that  practically  the  service  has  not  suffered.  As  regards 
regulation,  no  trouble  has  been  encountered  at  any  of 
the  plants  except  such  as  might  be  expected  on  a 
line  of  any  of  the  ordinary  voltages.  Looking  over  the 
general  conditions  in  all  four  of  these  high-voltage 
systems,  it  is  apparent  that  the  troubles  experienced 
have  been  not  materially  greater,  perhaps  not  even  so 
great,  as  one  would  ordinarily  expect  on  a  line  of 
moderate  voltage.  Probably  the  realization  of  entering  a 
comparatively  untried  field  has  caused  greater  care  in  fac- 
tors of  safety  than  would  ordinarily  be  given  to  a  line  of 
lower  voltage.  Certainly  there  is  nothing  in  these  reports 
to  indicate  any  particular  difficulty  in  the  operation  of  a 
transmission  service  at  or  about  100,000  volts.  It  has,  in 
fact,  been  the  universal  experience  in  power  transmission 
that  the  dangers  feared  at  every  material  increase  in  volt- 
age have  in  large  measure  vanished  upon  closer  acquaint- 
ance with  the  facts.  So  long  as  one  keeps  up  a  suitable 
factor  of  safety  with  respect  to  the  voltage  employed,  and 
properly  increases  the  distance  between  the  conductors, 
there  is  no  particular  risk  incurred  in  going  even  so  high 
as  100,000  volts.  How  much  higher  it  would  be  feasible  to 
work  in  commercial  practice  remains  to  be  seen,  but  there 
is  assuredly  nothing  in  the  experience  of  the  plants  now 
operating  at  extreme  voltage  to  cause  hesitation  in  pushing 
on  still  further  when  commercial  requirements  make  it 
desirable. 


THE  MAGNETIZATION  OF  TELEPHONE  GENERATORS. 

One  of  the  most  familiar  little  alternating-current  gen- 
erators in  country  districts,  and  one  also  well  known  until 
recent  years  in  cities,  is  the  hand-driven  telephone  genera- 
tor for  ringing  polarized  bells.     It  is  closely  akin  to  the 
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loclianically  ilriveii  generator  used  for  gas  ignition  in 
iiany  an  automobile  engine.  Nevertheless,  the  average 
■lectrical  engineer  knows  less  concerning  the  electric  be- 
ior  of  these  familiar  and  multitudinous  little  machines 
of  the  fewer  large  generators  used  in  lighting  and 
ucrgy  transmission.  An  interesting  set  of  external  charac- 
eristics  for  one  of  the  above-mentioned  types  of  telephone 
;enerators  is  contributed  this  week  by  Mr.  H.  P.  Clausen. 
Owing  to  the  high  internal  impedance  and  armature  reac- 
ion  of  such  a  small  machine  the  internal  drop  of  pressure 
inder  load  is  relatively  considerable,  and  the  terminal  volt- 
age under  load  is  considerably  less  than  the  internal  volt- 
ge.  The  generated  voltage  wave  in  such  a  machine  is 
usually  very  peaked,  and  with  75  volts  root-mean-square 
generated  the  maximum  is  shown  to  be  about  240.  It  is  no 
Vender,  therefore,  that  the  shock  capable  of  being  inad- 
-ertently  received  from  one  of  these  little  generators  is 
lufficient  to  astonish  the  recipient. 

The  principal  reason  for  this  remarkably  peaked  wave  is 
hat  the  armature  pole-faces  bridge  over  from  one  field-pole 
o  the  other  and  so  produce  a  very  sudden  rise  and  collapse 
n  the  flux  linked  with  the  armature  coil  at  the  moments 
.•hen  the  magnetic  short-circuits  take  place.  If  the  armature 
k-ere  shaped  so  as  to  avoid  this  magnetic  short-circuit- 
ng  there  would  be  a  marked  cyclic  change  in  the  main- 
lircuit  reluctance  and  the  residual  magnetism  in  the  perma- 
lent  field  magnets  would  be  shaken  out  much  sooner.  The 
>henomena  of  magnetizing  the  permanent  field  magnets 
ire  well  described  in  the  article.  The  armature  has  to  be 
yithdrawn  during  the  magjnetizing  process  in  order  to 
void  a  heavy  magnetic  shunting  and  reduction  in  im- 
pressed magnetic  potential.  A  temporary  magnetic  short- 
jircuit  is  then  applied  to  the  poles  after  magnetization  until 
ihe  armature  can  be  inserted  permanently.  If  the  newly 
Magnetized  field  is  withdrawn  from  the  energizing  without 
ts  armature  or  equivalent  shunt  across  the  air-gap  the  re- 
actance in  the  magnetic  circuit  at  the  large  air-gap  is  made 
induly  great.  The  passage  of  the  residual  magnetic  cur- 
rent through  this  external  magnetic  resistance  sets  up,  on 
■he  same  principle  as  with  the  electric  circuit,  a  correspond- 
ngly  large  external  back  mmf  which  soon  demagnetizes 
ihe  field  system,  whereas  when  a  magnetic  short-circuit  is 
applied  to  the  poles,  either  by  means  of  an  external  mass 
'>f  iron  or  by  the  armature,  the  flux  encounters  only  a 
eeble  external  resistance  and  produces  only  a  feeble 
•lemagnetizing  mmf.  All  of  these  phenomena  are  well 
tnown  in  connection  with  the  magnetization  of  permanent- 
nagnet  measuring  instruments  of  the  D'Arsonval  type. 

'  It  is  curious  to  see  by  the  curve  sheet  accompanying  the 
irticle  that  the  external  power  of  the  machine  reaches  a 
•naximum — between  3  watts  and  4  watts — approximately  at 
lalf  the  maximum  current  and  half  the  internal  voltage. 
This  is  the  condition  that  applies  to  a  small,  separately 
'xcited  direct-current  generator,  which  is  well  known  to 
>roduce  maximum  external  power  when  the  external  re- 
istance  is  equal  to  the  internal  resistance  and  when  half 
he  internal  voltage  at  terminals  delivers  half  the  maximum 
furrent  of  short-circuit  with  an  electric  efficiency  of  50  per 
■ent.  The  conditions  in  a  telephone  alternator  armature 
ire,  however,  necessarily  more  complex,  so  that  this  state 
)f  aflfairs  is  by  no  means  a  necessity. 


A  BRITISH  DISTRlcr  SUPPLY  SYSTEM. 

It  is  strong  evidence  of  the  elTcctiveness  of  electrical 
energy  transmission  to  find  one  of  the  most  striking  ex- 
amples of  it  in  the  immediate  vicinity  of  Newcastle,  Eng- 
land, in  the  very  heart  of  the  coal  district.  In  another  col- 
umn is  an  account  of  the  new  generating  station  of  the 
Newcastle-upon-Tyne  Electric  Supply  Company,  which 
operates  over  a  territory  of  over  1000  sq.  miles,  having  a 
network  for  general  energy  distribution  fed  by  seven 
stations,  with  still  others  under  construction.  All  the  sta- 
tions are,  of  course,  operated  from  coal,  except  those  utiliz- 
ing waste  heat  from  coke  ovens  and  other  sources.  The 
present  station  at  Dunston  is  near  the  further  end  of  the 
Tyne  network,  and,  as  will  be  seen  from  the  description,  is 
a  thoroughly  modem  turbo-generator  station  containing  now 
three  io,ooo-kw  generators  with  arrangements  for  install- 
ing an  addition  of  equal  size  when  necessary.  The  ar- 
rangement of  the  station  is  not  unlike  that  of  several  sta- 
tions in  this  country.  The  boiler  house  is  planned  to  con- 
tain four  units  for  each  generator,  three  giving  suiBcient 
steam  capacity  for  the  machines  so  that  the  fourth  can  be 
held  as  a  reserve.  They  are  all  mechanically  fired  and  are 
provided  with  the  usual  coal-conveying  machinery  so  that 
the  manual  labor  is  reduced  to  a  minimum.  The  steam 
pressure  and  superheating  are  about  as  in  American  prac- 
tice. In  the  turbo-generators,  however,  there  is  a  marked 
departure,  the  frequency  being  40  cycles  per  second,  which 
is  a  little  out  of  the  ordinary  even  in  foreign  practice.  Its 
obvious  advantage  is  in  the  facilities  it  gives  for  operating 
large  moderate-speed  motors,  and  perhaps  for  general  serv- 
ice it  may  be  consdered  a  good  compromise  between  the  60 
cycles  commonly  here  used  for  general  electric-energy 
transmission  and  the  25  cycles  employed  where  synchro- 
nous converters  form  a  large  part  of  the  load. 

In  one  respect  the  Dunston  station  represents  a  more 
extreme  design  than  is  yet  common  here.  The  switch 
house,  in  which  all  the  main  switch  gear  is  installed,  is 
some  150  yards  away  from  the  engine  house,  all  sides  of  the 
house  being  freely  accessible  for  the  entrance  of  cables. 
Whether  this  particular  feature  will  prove  successful  or 
not  depends  very  much  on  the  care  with  which  the  con- 
nections from  generators  to  switch  house  are  installed. 
Several  big  American  stations  have  been  put  out  of  busi- 
ness for  considerable  periods  within  the  last  year  or  two 
by  reason  of  wholesale  destruction  of  cables.  In  order  to 
obtain  security  against  this  particular  kind  of  disastrous 
accident  it  would  seem  to  be  necessary  to  install  protective 
apparatus  close  to  the  generators,  and  when  this  is  done  a 
degree  of  complication  is  reached  which  probably  offsets 
any  imaginable  gains  from  having  an  isolated  switch  house. 
We  are  glad  to  note  in  some  American  stations  a 
recurrence  to  simpler  methods  of  operation  in  which  the 
switch  gear  is  reduced  to  something  like  proper  propor- 
tion of  bulk  and  cost.  The  Dunston  station  has  emergency 
switches,  it  is  true,  near  the  generators,  but  these  are 
really  in  fact  remote-control  connections  for  the  main, 
switches  in  the  switch  house,  so  that  the  added  security  is 
perhaps  dubious.  Altogether,  however,  the  station  is  a 
thoroughly  modem  and  well-equipped  one  and  a  valuable 
addition  to  the  resources  of  the  great  netAvork  which  it 
feeds. 
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Federal  Suits  Against  Wire  Manufacturers. 


Oil  June  29  nine  indictments  were  presented  by  a  grand 
jury  to  the  United  States  Circuit  Court  of  Appeals  for  the 
Southern  District  of  \e\v  York,  involving  eighty-three 
oflicers  and  employees  of  companies  alleged  to  have  entered 
into  combinations  and  conspiracies  in  restraint  of  trade  and 
commerce  among  the  several  states.  Notice  has  been  served 
on  the  defendants  to  be  present  in  the  Federal  Court,  New 
York,  on  July  10.  Judge  R.  W.  Archbald,  of  Scranton,  Pa., 
a  judge  of  the  United  States  Circuit  Court  of  the  Middle 
District  of  the  United  States,  has  been  especially  assigned 
to  preside  at  the  July  term  of  the  criminal  court,  before 
which  the  defendants  will  be  arraigned. 

The  indictments  are  against  persons  named  as  members 
of  the  following  associations :  Lead-Encased  Rubber  Cable 
Association,  Weatherproof  and  Magnet  Wire  Association, 
Telephone  Cable  Association,  Underground  Power  Cable 
Association,  Fine  Magnet  Wire  Association,  Bare  Copper 
Wire  Association,  Rubber-Covered  Wire  Association,  Wire- 
Rope  Manufacturers"  Association  and  Horseshoe  Manufac- 
turers' Association.  These  associations  no  longer  exist, 
having  been  dissolved  at  various  times  during  the  past  two 
years. 

In  various  specifications  of  each  of  the  nine  indictments 
the  name  appears  of  Mr.  Edwin  E.  Jackson,  Jr.,  of  the  law 
firm  of  Noble,  Jackson  &  Hubbard,  New  York,  who  is  also 
indicted  on  two  counts  in  each  of  the  nine  presentments. 
Twenty-si.x  companies  which  manufacture  bare  or  insulated 
wirr  are  mentioned,  but  the  indictments  as  filed  are  against 
individuals  and  not  against  the  companies  to  which  they 
belong.  In  every  case  but  one  officers  of  the  companies 
mentioned  in  the  presentments  are  among  those  indicted. 
The  exception  is  the  General  Electric  Company,  the  name 
of  a  salesman  and  of  an  assistant  salesman  only  being  cited 
as  representing  that  company  in  the  Rubber-Covered  Wire 
Association.  Below  is^a  list  of  the  wire  companies  which 
figure   in  the  indictments : 

American  Electrical  Works  of  Rhode  Island,  .American 
Steel  &  Wire  Company  of  New  Jersey,  Ansonia  Brass  & 
Copper  Company  of  Connecticut,  .-Vnsonia  Electrical  Com- 
pany of  Connecticut,  Belden  Manufacturing  Company  of 
Illinois,  Benedict  &  Bumham  Manufacturing  Company  of 
Connecticut,  Bishop  Gutta  Percha  Company  of  New  York, 
Bradford,  Kyle  &  Company  of  Massachusetts,  Coe  Brass 
Manufacturing  Company  of  Connecticut,  Crescent  Belting 
&  Packing  Company  of  New  Jersey,  General  Electric  Com- 
pany, Habirshaw  Wire  Company  of  New  York,  Hazard 
Manufacturing  Company  of  Pennsylvania,  Indiana  Rubber 
&  Insulated  Wire  Company,  Marion  Insulated  Wire  &  Rub- 
ber Company  of  Indiana,  Alfred  F.  Moore,  Philadelphia; 
National  Conduit  &  Cable  Company  of  New  Y'ork,  National 
India  Rubber  Company  of  Rhode  Island,  New  England 
Electrical  Works,  New  Hampshire;  New  York  Insulated 
Wire  Company,  Phillips  Insulated  Wire  Company  of  Rhode 
Island,  John  A.  Roebling's  Sons  of  New  Jersey,  Safety  In- 
sulated Wire  &  Cable  Company  of  New  Jersey,  Simplex 
Electrical  Company  of  Massachusetts,  Standard  Under- 
ground Cable  Company  of  Pennsylvania,  Wire  &  Telephone 
Company  of  America. 

The  nine  indictments  vary  little  in  form  and  statement, 
and  the  following  abstract  of  the  presentment  against  the 
members  of  the  Underground  Power  Cable  Association  will 
serve  to  represent  all  the  others.  After  describing  the  sev- 
eral manufacturing  companies  represented  in  this  associa- 
tion and  stating  that  these  companies  produce  95  per  cent  of 
the  entire  amount  of  underground  cable  consumed  in  the 
United  States,  the  following  offenses  are  charged  against 
the  individuals  indicted,  fifteen  in  number,  including  offi- 
cers, sales  agents  and  salesmen  of  four  manufacturing  com- 
panies, and  also  E.  E.  Jackson,  Jr. : 

(a)  That  the  defendants  named  caused  and  procured 
their  respective  corporations  to  sell  the  underground  power 


cables  to  be  produced  by  them  at  arbitrary,  artificial  aiK 
non-competitive  prices,  to  be  fi.xed  by  said  defendants  fron 
time  to  time,  which  prices  were  greatly  in  e.xcess  of  thi 
prices  which  would  have  been  demanded  for  such  under 
ground  power  cable  but  for  such  unlawful  combination  am 
conspiracy. 

(b)  That  they  caused  and  procured  their  respective  cor 
porations  to  limit  the  amount  of  underground  power  cable 
to  be  produced  by  them  to  a  fixed  and  arbitrary  percentage 
to  be  determined  and  agreed  upon  by  defendants  from  tinii 
to  time,  which  would  be  different  from  the  normal  anc 
natural  amount  they  would  each  otherwise  produce  bu 
for  such  unlawful  combination  and  conspiracy. 

(c)  That  they  caused  and  procured  their  respective  cor 
porations  so  to  conduct  their  respective  business,  trade  anc 
commerce  as  to  destroy  and  prevent  all  competition  betweet 
such   corporations  in  said  business,  trade  and  commerce 

(d)  That  they  caused  and  procured  their  respective  cor 
porations  so  to  conduct  their  respective  business,  trade  anc 
commerce  as  to  injure  and  destroy  the  business,  trade  am 
commerce  in  the  United  States  in  underground  power  cable; 
of  all  persons  or  corporations  other  than  those  with  whicl 
said  defendants  were  connected,  and  so  as  to  destroy  anc 
eliminate  all  competition  with  their  respective  corporation: 
by  any  and  all  such  persons  and  corporations  engaged  in  thi 
United  States  in  such  business,  trade  and  commerce. 

Specifications  under  the  above  charges  are  detailed  a 
follows : 

First:  On  the  first  day  of  June,  1908,  the  defendants,  ii 
furtherance  of  and  pursuant  to  said  unlawful  combinatioi 
and  conspiracy,  by  written  articles  of  agreement,  forme( 
and  entered  into  a  voluntary  association  known  to  and  de 
scribed  by  them  as  "The  Underground  Power  Association,' 
which  association  was  to  continue  until  the  first  day  0 
May,  191 1,  without  the  right  of  any  party  thereto  to  with 
draw  therefrom.  By  these  articles  of  association  the  de 
fendants  were  to  hold  regular  meetings,  once  every  month 
in  the  County  and  Southern  District  of  New  Y'ork,  and  a 
all  such  meetings  each  of  the  members  of  the  associatioi 
was  to  have  one  vote  on  all  questions  to  be  decided,  anc 
the  members  of  said  association  were  to  elect  an  officer  ti 
be  known  as  a  "supervisor"'  and  such  other  officers  as  the; 
might  from  time  to  time  decide  upon. 

Second:  Immediateh'  upon  the  formation  of  the  associa 
tion  the  defendants  elected  the  defendant  Edwin  E.  Jack 
son.  Jr.,  to  the  aforesaid  position  of  supervisor,  whici 
position  he  occupied  and  the  duties  of  which  he  thereafte 
discharged  continuously. 

Third :     Immediately  upon  the  formation  of  the  associa 
tion   the   defendants   agreed   upon,    fixed   and   reduced  t  . 
writing  a  set  of  rules  and  regulations  to  be  complied  witl  i 
by  them  and  to  which  they  were  to  cause  and  procure  thei 
respective  corporations  to  comply. 

Fourth:  Inmitdiately  upon  the  formation  of  the  associa 
tion  the  defendants  fixed  an  arbitrary  rating  for  each  0 
the  corporations,  which  rating  was  established  by  deter 
mining  the  ratio  of  the  value  of  the  output  of  the  merchan 
disc  by  each  of  the  corporations  to  the  total  value  of  th 
output  by  all  during  an  agreed  period  of  time — the  exac 
period  being  unknown  to  the  grand  jurors — which  ratio 
were  known  and  treated  by  the  defendants  as  "allotments, 
which  allotments  where  the  percentage  bases  upon  whic 
the  corporations  were  required  and  compelled  to  conduc 
their  business. 

Fifth :  Immediately  upon  the  formation  of  the  associa 
tion  each  of  the  defendants  agreed  that  within  ten  day 
after  the  first  day  of  each  month,  upon  receipt  of  notic 
from  the  defendant  Edwin  E.  Jackson,  Jr.,  as  supei 
visor,  to  the  effect  that  any  of  the  corporations  had  take 
orders  for  underground  power  cable  during  the  previou 
month  in  excess  of  its  allotment,  the  defendants  cor 
nected  with  the  said  corporation  would  cause  such  corporj 
tion  to  deposit  with   Edwin  E.  Jackson,  Jr.,   10  per  cer' 


I9II. 


ELECTRICAL     WORLD 


f  the  value  of  underground  power  cable  for  which  orders 
ad  been  taken  during  the'said  month  in  excess  of  its 
llotment,  which  sums  so  deposited  should  be  known  as  a 
guarantee  tleposit.  "  and  that  if  any  member  of  the  associa- 
-hould  resign,  all  such  Sums  so  deposited  by  it  should 
rteited  to  the  remaining  members  of  the  association 
iiu  should  be  distributed  by  the  said  Jackson  to  the 
iiembers  of  the  association  who  were  deficient  in  their  re- 
pective  allotments. 

i  Sixth:  That  by  the  terms  of  the  aforesaid  rules  and  reg- 
Uations  said  defendant  Edwin  E.  Jackson,  Jr.,  was  con- 
inuously  the  treasurer  and  custodian  of  the  funds  of  the 
aid  association. 

Seventh:     That  by  the  terms  of  the  aforesaid  rules  and 

egulations  the  defendants  were  required,  and  inmiediately 

pon  the  formation  of  the  association  did  cause  and- procure 

'  respective  corporations  to  deposit  with  the  defendant 

n    E.   Jackson,   Jr.,    the   sum    of   $5,000,    which   sum 

las  known  and  described  as  a  "general  deposit,"  and  in  the 

•vent  that  any  member  of  the  association  should  withdraw 

T  fail  to  perform  any  of  its  obligations  under  the  articles 

,reement  or  rules  and  regulations  during  the  period  of 

.igreement  it  was  agreed  by  the  defendants  that  such 

ains  so  deposited  should  be  forfeited  and  be  distributed 

■niong  the  remaining  members  of  the  association  according 

•''eir  respective  allotments. 

L^hth:     By  the  terms  of  the  rules  and  regulations  each 

L-  defendants,  on  the  fifteenth  day  of  each  month  dur- 

he  continuance  of  the  unlawful  agreement,  was  re- 

J  to,  and  thereafter  on  the  fifteenth  day  of  each  month 

na  including  the  month  of  April,  1909,  they  did  cause  and 

irocure  their   respective   corporations  aforesaid   to  pay   to 

!<•  defendant  Edwin  E.  Jackson,  Jr..   i   per  cent  of  the 

•  gate  value  of  the  orders  for  underground  power  cable 

i\ed  by  said  corporations  during  the  previous  month, 

\hich   sums  so  paid  in  were  deposited  by  the  defendant 

■•".dwin  E.  Jackson,  Jr.,  in  the  aforesaid  general  deposit. 

Ninth :  That  immediately  upon  the  formation  of  the 
issociation  the  defendants,  by  the  rules  and  regulations 
Agreed  upon,  established  and  fixed  a  schedule  of  prices  at 
vhich  their  respective  corporations  should  sell  the  under- 
ground power  cables  thereafter  to  be  produced  by  them, 
ind  agreed  that  the  defendant  Edwin  E.  Jackson,  Jr.. 
is  supervisor  of  the  association,  should  from  time  to  time 
■ix  the  base  price  of  underground  power  cable  to  be  applied 
'o  said  schedules,  which  prices  so  fixed  should  continue  in 
:orce  until  changed  by  him.  and  should  be  observed  by  the 
•espective  corporations  and  exacted  by  them  and  collected 
from  the  purchasers  to  whom  they  should  make  sales  of 
'•uch  product ;  and  that  when  any  such  change  should  be 
Tiade  by  the  supervisor  prompt  notice  thereof  should  be 
■ient  by  him  to  all  of  the  defendants  and  to  their  respective 
;orporations. 

Tenth:  Immediately  upon  the  formation  of  the  associa- 
■ion,  and  as  a  part  of  its  rules  and  regulations,  it  was 
igreed  among  the  defendants  that  each  of  their  respective 
':orporations  should  daily  mail  to  the  defendant  Edwin 
^.  Jackson,  Jr.,  a  report  showing  the  various  orders  and 
'•nntracts  for  underground  power  cable  which  the  corpora- 
'  had  received  that  day  for  shipment  from  its  factories, 
ig  the  name  of  the  customer,  and,  in  case  of  contracts, 
lie  time  of  delivery;  and  from  then  continuously,  every 
•vorking  day  until  the  first  of  April,  1909,  the  defendants 
'caused  their  respective  corporations  to  make  such  daily 
."eports  to  Edwin  E.  Jackson,  Jr. 

■  Eleventh :  In  compliance  with  the  aforesaid  rules  and 
■egulations,  the  defendant  Edwin  E.  Jackson,  Jr..  from 
■lay  to  day  and  every  working  day  continuously  from  the 
'irst  day  of  June.  1908,  to  the  first  day  of  April,  1909.  caused 
'o  be  made  up  statements  showing  the  value  of  the  total 
orders  on  hand  as  shown  by  the  aforesaid  daily  reports 
"nade  to  him,  and  sent  the  same  to  each  of  the  corporations, 
vhich  reports  showed  the  total  value  of  orders  received  by 


all  of  the  corporations  and  the  percentage  of  such  orders 
received  by  each  corporation. 

Another  article  specifies  the  date  of  one  of  the  meet- 
ings held  by  the  association.  The  dates  of  meetings  thu^ 
specified  range  for  the  various  associations  from  Aug.  11, 
i9o8  (Bare  Copper  Wire  Association),  to  March  2,  i9io 
(Fine  Magnet  Wire  Association). 

The  several  indictments  conclude  with  the  arraignment 
of  the  individuals  mentioned  in  the  presentment,  under  two 
counts.  The  first  count  charges  them  with  unlawfully  en- 
gaging in  an  unlawful  combination  and  conspiracy  in  re- 
straint of  trade  and  commerce  among  the  several  states. 
The  second  count  charges  them  with  unlawfully  and  know- 
ingly attempting  to  monopolize  the  business,  trade  and  com- 
merce in  the  United  States  in  the  commodity  covered  by 
the   association   to   which   they   belong. 


Amendments  to  N.  E.  L.  A.  Constitution. 


The  Kational  Electric  Light  .Association  has  published  a 
number  of  amendments  to  the  constitution  of  the  body  as 
adopted  at  the  recent  New  York  convention.  One  of  these 
broadens  the  scope  of  the  company  geographic  and  national 
special  sections  by  rendering  eligible  to  membership  in  these 
any  person  interested  in  the  central-station  industry  who  is 
proposed  and  recommended  by  any  class  A  (central-station 
company)  member  in  the  territory  in  which  the  applicant 
resides.  Another  amendment  relates  to  the  executive  com- 
mittee, the  membership  of  which  now  consists  of  the  presi- 
dent, two  vice-presidents,  the  retiring  president  and  nine 
elective  members,  each  of  whom  shall  have  one  vote ;  in  ad- 
dition, the  presidents  of  geographic  sections  and  chairmen 
of  national  special  sections  shall  be  entitled  to  attend  all 
meetings  of  the  committee,  the  former  collectively  having 
two  votes  and  the  latter  one  vote.  The  object  of  this  amend- 
ment is  to  permit  the  geographic  and  national  special  sec- 
tions to  have  their  president  or  chairman  attend  all  meet- 
ings of  the  executive  committee  and  also  to  insure  that  the 
control  of  the  committee  shall  not  be  taken  away  from  rep- 
resentatives of  class  A  members.  In  order  to  permit  the  af- 
filiation in  the  future  of  electrical  associations  that  may  be 
located  in  any  section  of  North  America  an  amendment 
provides  that  upon  application  of  five  class  A  members,  or 
two-thirds  of  such  members  if  less  than  eight,  in  any  geo- 
graphic section  of  any  country  in  North  America,  the  ex- 
ecutive committee  shall  authorize  the  requested  organiza- 
tion of  a  geographic  section.  Other  geographic  sections 
formed  may  also  be  admitted  by  the  executive  committee. 


Convention  of  Association  of  Railway  Telegraph  Super- 
intendents at  Boston. 

The  thirtieth  annual  convention  of  the  .Association  of 
Railway  Telegraph  Superintendents  was  held  at  the  Hotel 
Brunswick,  Boston,  Mass.,  from  June  26  to  30.  Vice-presi- 
dent J.  B.  Sheldon  presided  and  there  was  a  total  attendance 
of  about  130  persons,  including  nearly  fifty  ladies.  A  notable 
feature  of  the  convention  was  the  welcome  extended  to  the 
delegates  bv  Mayor  Fitzgerald  of  Boston,  which  included 
the  singing  of  "Sw'eet  Adeline"  by  His  Honor  amid  tumul- 
tuous applause.  The  social  program  included  various  auto- 
mobile trips  for  the  ladies,  a  special  railroad  night  at  the 
"Pop"  concerts  of  the  Boston  Symphony  Orchestra,  and 
trips  to  Old  Orchard  Beach,  Maine :  Revere  Beach,  Mass., 
and  Plymouth,  Mass.  A  strenuous  business  program  was 
also  handled,  including  the  following  papers: 

Some  Hints.  Insulators,  etc.,  by  Mr.  W.  J.  Camp,  Canadian 
Pacific  Railway.  Montreal,  Canada;  Raihvay  Efficiency, 
by  Mr.  R.  W.  Pope,  New  York;  Line  Conductor  Require- 
ments for  Telegraph  TransnUssion,  by  Mr.  Frank  F.  Fowle, 
Chicago ;  High-Speed  Automatic  Perforators  or  Receivers, 
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by  Mr.  William  Mauer,  Jr.,  New  York;  Co-operation  Be- 
tween Railroad  People  and  Commercial  Companies,  by  Mr. 
W.  P.  Clive,  Wilmington,  N.  C;  Economy  in  the  Telegraph 
Department,  by  Mr.  William  Bennett,  Chicago;  Some  Ob- 
servations on  Telephone  Transmission,  by  Mr.  J.  L.  Mc- 
Quarric.  New  York;  Current  Supply  for  Selective  Tele- 
phone Systenus,  by  Mr.  W.  E.  Harkness,  New  York; 
Development  of  Telephones  for  Train  Dispatching  and 
Other  Raihvay  Purposes,  by  Mr.  G.  K.  Heyer,  New  York. 

An  important  feature  of  the  convention  was  the  presenta- 
tion and  acceptance  of  the  report  of  the  committee  on  high- 
tension  line  crossings,  headed  by  Chairman  G.  A.  Cellar,  of 
the  Pennsylvania  Lines,  West.  This  report  was  prepared  in 
conjunction  with  committees  of  the  National  Electric  Light 
Association,  American  Electric  Railway  Association  and 
American  Institute  of  Electrical  Engineers. 


Meeting  of  Electric  Vehicle  Club. 


At  the  regular  weekly  meeting  of  the  Electric  Vehicle 
Club  of  Boston  on  June  28  Mr.  Day  Baker,  of  the  General 
Vehicle  Company,  Boston,  presided.  The  committee  on 
signs  announced  that  plans  are  being  drawn  by  the  con- 
struction department  of  the  Boston  Edison  Company  for 
large  electric-vehicle  signs  to  be  erected  at  Mattapan  and 
on  the  Revere  Beach  Parkway.  The  location  is  being  con- 
sidered of  a  large  animated  sign  which  will  exhibit  alter- 
nately a  pleasure  and  commercial  vehicle  in  operation. 
Agents  of  various  dealers  were  requested  to  supply  the 
advertising  committee  with  photographs  to  be  used  in  the 
preparation  of  lantern  slides  of  electric-vehicle  develop- 
ment for  exhibition  in  talks  before  the  public.  !>Ir.  E.  S. 
Mansfield  stated  that  in  the  past  eight  weeks  an  average  of 
at  least  one  new  public  charging  station  per  week  for  elec- 
tric-vehicle service  had  been  established  in  the  Boston 
Edison  territory. 

Mr.  W.  E.  Eldredge,  Boston,  reported  that  all  the  rail- 
road and  steamship  companies  in  Boston  have  now  given 
consent  to  the  use  of  their  docks  and  terminals  by  electric 
vehicles.  Gasoline  machines  are  debarred  from  practically 
all  such  installations.  It  was  recommended  that  all  electric 
vehicles  be  suitably  marked,  so  that  no  time  would  be  lost 
in  passing  watchmen  at  docks  and  terminals.  It  was  an- 
nounced that  Fire  Commissioner  Daly,  of  Boston,  is  making 
determined  efforts  to  keep  gasoline  vehicles  from  being 
stored  in  the  heart  of  the  business  district.  Electric  vehicles 
have  the  complete  approval  of  the  commissioner,  and  can 
be  stored  in  buildings  anywhere  in  the  business  center  of 
Boston.  Mr.  Mansfield  distributed  a  bulletin  showing  the 
names  and  addresses  of  various  prospective  electric-vehicle 
users  who  have  sent  inquiries  to  the  company  apart  from 
the  lists  given  to  the  company  privately  by  dealers.  The 
importance  of  standardizing  garage  practice  was  touched 
upon,  and  the  meeting  closed  with  a  short  talk  by  Mr.  F.  N. 
Carle,  the  newly  appointed  publicity  manager  of  the  General 
Vehicle  Company. 


German  Association  for  the  Promotion  of  the  Use  of 
Electricity. 


An  undertaking  was  organized  in  Berlin  the  latter  part 
of  January  which  is  of  the  greatest  importance  for  the  en- 
tire electrotechnical  industry,  not  only  for  the  manufac- 
turers of  electrical  apparatus,  but  also  for  the  central  sta- 
tions. It  has  to  do  with  the  establishment  of  an  association 
for  promoting  the  uses  of  electricity.  This  undertaking  is 
patterned  after  a  similar  organization  for  the  promotion  of 


the  gas  industry  that  was  organized  in  Germany  last  yea: 
and  it  intends  to  give  the  electrical  industry  wide  publicit; 

The  carrying  out  of  this  campaign  will  require  the  co 
operation  of  all  the  branches  of  the  industry,  so  as  to  brin 
out  the  many  advantages  of  electrical  energy,  such  as  con 
venience,  cleanliness  and  hygienic  qualities.  Along  thes 
lines,  naturally,  there  will  be  a  rivalry  with  the  gas  associa 
tion,  the  propaganda  of  which  is  already  attaining  marke. 
success.  It  will  lie  with  the  executives  of  these  organiza 
tions  to  adopt  a  policy  with  reference  to  the  competition  be 
tween  gas  and  electricity  which  will  result  in  no  harmful  re 
actions  to  either. 

The  duty  of  this  new  organization  lies  not  only  in  in 
structing  the  public  as  to  the  value  of  electrical  energy  fo 
lighting,  for  heating  and  for  motor  service,  but  it  shouli 
show  ways  and  means  of  organizing  a  suitable  propagand 
for  the  manufacturers  of  electrical  apparatus  and  espe 
cially  for  the  central-station  manager. 

The  important  points  for  the  association  to  take  up  ar 
the  rate  question  and  lessening  the  cost  of  electrical  installa 
tions.  Even  though  the  operation  costs  of  gas  lighting  am 
electric  lighting  with  metallic-filament  lamps  so  nearly  ap 
proach  each  other,  it  is  a  fact  that  in  small  and  medium  siz' 
houses  electric  lighting  has  come  into  very  limited  use.  Ii 
all  large  cities  even  the  smallest  houses  are  piped  for  gas 
only  a  few  of  the  medium  size  and  large  houses  being 
equipped  for  electric  lighting.  Even  when  houses  are  wirei 
for  electricity  it  is  often  the  case  that  the  tenant  is  obligei 
to  change  the  installation  in  order  to  answer  hi?  special  pur 


Exhibit   of    Electric    Cooking    and    Heating    Devices    in    Berlin. 

poses.  In  order  to  alter  the  present  conditions  certaii 
changes  must  be  brought  about.  The  high  meter  rents  mus 
be  abandoned  and  the  practice  of  requiring  a  minimum  con 
sumption  must  be  given  up  if  progress  is  to  be  made  in  in 
troducing  electrical  energy  into  the  small  house.  All  these 
are  questions  which  must  be  taken  up  by  the  organization 
Special  attention  will  be  given  to  electrical  cooking.  Hen 
the  industry  must  step  in  and  help  by  improving  and  cheap 
ening  the  electrical  cooking  apparatus. 

As  the  leader  in  the  movement,  choice  has  fallen  on  Mr 
Einar  W^ikander,  who  is  known  through  his  articles  on  thi 
popularizing  of  electric  lighting.  He  was  formerly  a  di 
rector  of  the  Guttenberg  central  station  and  later  directo; 
of  the  German  Incandescent  Light  Company.  He  began  hi: 
duties  on  Feb.  I,  191 1. 

In  the  board  the  following  societies  are  represented 
Vereinigung  der  Elektricitats  Werke,  Der  Vorbant 
Deutscher  Elektrotechniker,  Vereinigung  Deutscher  Elek 
tricitats  Firmen,  Vorband  der  Elektrotechnischen  Installa 
tions  Firmen  in  Deutschland,  Verein  zur  Wahrung  Gemein 
samer  Wirtschaftsinteressen  der  Deutscher  Electrotechnik 

As  members  of  the  new  organization  are  eligible  owners 
central  stations,  societies  and  individuals  who  are  intereste( 
in  the  applications  of  electricity.  The  headquarters  are  a 
present  in  Berlin — Schoneberg,  Salzburgerstrasse  14. 


8.  igii. 


ELECTRICAL     WORLD 


S3 


Convention    of   the    Mississippi    Electric    Association. 


The  tliird  annual  convention  of  the  Mississippi  Electric 
Association  was  lield  in  the  Great  Southern  Hotel,  Gulf- 
port,  Miss.,  June  20,  21  and  22.  The  meeting  was  most 
successful,  the  total  registration  of  116  being  double  that 
of  last  year.  The  sessions,  which  were  held  in  the  Rose 
Trellis  Garden  of  the  hotel,  were  presided  over  by  Mr.  J. 
Abbott,  of  Jackson,  Miss.,  the  vice-president  of  the  associa- 
tion. President  S.  W.  Greenland,  of  Columbia,  Miss.,  being 
unable  to  be  present.  At  the  opening  session  Judge  J.  II. 
Neville,  of  Gulfport,  delivered  an  address  of  welcome, 
eulogizing  the  city  and  the  manager  of  the  local  lighting 
company.  Following  the  response  by  the  vice-president 
Mr.  A.  H.  Jones,  of  McComb,  Miss.,  secretary  of  the  asso- 
ciation, announced  the  entertainment  features  of  the  con- 
vention as  follows:  A  sight-seeing  trip  for  the  ladies  in 
the  afternoon  and  a  reception  and  dance  in  the  evening. 
On  June  21  there  were  shopping  tours  arranged  for  the 
ladies,  and  in  the  afternoon  there  was  a  trip  to  Beauvoir 
and  Biloxi  over  the  lines  of  the  Mississippi  Coast  Traction 
Company.    In  the  evening  there  was  a  banquet  tendered  by 

.3l  number  of  Southern  electrical  jobbers  to  the  association 
and  its  guests.     On  June  22  an  excursion  was  provided  to 

.Ship  Island  by  boat  by  the  Interstate  Electric  Company. 
The  real  business  of  the  convention  began  with  the  after- 

inoon  session  on  June  20.  The  first  paper  on  the  program 
was  written  by  Mr.  A.  B.  Paterson,  of  Meridian,  and  read 
in  his  absence  by  Mr.  Knight. 

RELATION    OF   EMPLOYEES    TO    THE    COMPANY    AND    PUBLIC. 

In  his  paper  Mr.  Paterson  made  an  analysis  of  an  em- 

'ployee"s  duty  to  his  employer  and  to  the  public.  An  em- 
ployee, he  said,  should  remember  that  from  the  company  he 
is  receiving  his  livelihood  and  that  upon  its  prosperity 
depends  his.  If  he  renders  satisfactory  service  his  pros- 
pects will  be  bright.  Satisfactory  service  means  loyalty  to 
the  company,  a  thorough  knowledge  of  duties  and  diligent 
application  to  the  same,  and  sufficient  interest  in  the  opera- 
tion of  the  company  to  inform  other  departments  of  de- 
ficiencies. Moreover,  there  should  be  no  hesitancy  in  mak- 
ing suggestions  having  for  their  object  the  betterment  of 
the  service.  Each  employee  should  have  a  thorough  knowl- 
edge of  the  conditions  of  the  company's  franchises,  of  the 
city  code,  of  what  a  corporation  consists  and  its  proper  posi- 
tion with  reference  to  the  public.     Regarding  the  second 

..phase  of  the  subject,  Mr.  Paterson  said  that  employees 
should  not  forget  that  they  owe  their  employment  to  the 
public.  The  company  has  been  granted  the  privilege  to 
perform  an  essential  service  and  stockholders  eventually 
expect  interest  on  their  investment.  The  idea  that  public 
sentiment  can  be  disregarded  or  in  any  manner  overlooked 
has  long  been  outgrown.  Some  of  the  important  duties 
which  would  tend  to  maintain  friendly  public  relations  were 

^  given  as  follows:  Pleasant  reception  of  complaints;  prompt 
handling  of  complaints;  satisfactory  adjustment  of  com- 
plaints; true  statements  as  to  the  cause  of  any  deficiencies 

^  and  when  they  can  be  remedied,  and  polite  and  intelligent 

,  replies  to  all  inquiries.  The  most  valuable  man  to  his  em- 
ployer, Mr.  Paterson  maintained,  is  he  who  places  the  cor- 
poration which  he  represents  in  a  better  light  with  the 
public. 

The  paper  was  discussed  by  Messrs.  W.  F.  Gorenflo. 
Gulfport;  J.  B.  Moorman,  Vicksburg;  C.  Z.  Stevens,  Hat- 
tiesburg;  W.  G.  Clark,  Jackson;  \V.  R.  Herstein,  Memphis, 
Tenn. ;    H.    Crittenden,    Greenville;    Percy    Stern,    New 

'Orleans,  La.;  I.  H.  MacArthur,  Meridian,  and  C.  E.  Reid, 
Agricultural  College.  Mr.  Gorenflo  said  his  company's 
affairs  were  supervised  by  a  railroad  commission,  but  that  it 
welcomes  complaints  in  order  to  find  out  defects  in  its 
service.  Mr.  Moorman's  company  has  men  on  duty  to  look 
after  complaints,  which  are  given  prompt  attention.  Mr. 
Stevens  said  that  since  the  first  of  the  year  his  company  has 

.been  under  a  commission  form  of  government  and  finds  it 


quite  a  relief.  Mr.  Herstein  stated  that  it  is  the  endeavor 
of  his  company  to  instil  into  the  minds  of  its  employees  the 
fact  that  when  complaints  arise  the  customer  is  not  always 
to  blame.  It  is  worse  to  lose  a  customer's  good  will  and 
business,  he  said,  than  a  few  cents  in  dispute.  His  com- 
pany settles  a  great  many  claims  which  it  believes  are 
unjust,  but  it  is  policy  to  do  so  and  pays  in  the  long  run. 
He  mentioned  the  plan  of  a  company  which  gives  each  em- 
ployee I  cent  an  hour  for  a  period  of  three  months  if  he  is 
not  involved  in  an  accident  or  trouble  of  any  character. 
This  company  has  recently  distributed  $3,500  among  its  em- 
ployees and  intends  to  continue  the  scheme.  Mr.  Crittenden 
also  felt  that  his  company  went  farther  than  it  should  in 
setthng  disputes  with  the  public,  but  that  inasmuch  as  its 
revenue  was  derived  from  the  public  no  fault  could  be 
found. 

ELECTRIC-HE.VTING    APPLIANCES. 

The  second  paper  to  be  delivered  was  prepared  by  Mr. 
H.  J.  Mauger,  of  the  General  Electric  Companv,  and  was 
presented  by  Mr.  L.  Callender,  of  the  Atlanta  (Ga.)  office. 
The  author  advised  an  enthusiastic  exploitation  of  heating 
devices,  stating  that  the  bulk  of  heating-device  revenue 
comes  from  the  residence  customer,  and  will  thus  develop 
the  residence  business.  Statistics  show  that  residence  busi- 
ness has  been  neglected;  not  more  than  15  per  cent  of  the 
residences  within  reach  of  central-station  service  are  con- 
nected. The  author  advised  house-wiring  campaigns  on  the 
instalment  plan  and  in  co-operation  with  the  electrical  con- 
tractors, stating  instances  where  such  had  been  very  effect- 
ive. The  progressive  central-station  man  realizes,  he  said, 
that  the  more  cords  by  which  he  can  bind  the  public  to  him 
the  more  indispensable  his  organization  becomes  to  the  com- 
munity. 

As  to  the  amount  of  money  that  can  be  profitably  spent 
for  this  new-business  getting,  it  was  stated  that  5  per  cent 
of  the  gross  annual  income  has  often  been  well  spent,  half 
being  spent  for  salaries  and  commissions  to  employees  and 
the  balance  for  the  various  kinds  of  advertising  and  pub- 
licity. Some  central  stations  spend  from  $1  to  $2  to  secure 
business  which  will  earn  $4  gross  per  year.  The  author 
advised  selling  devices  at  a  profit. 

A  long  discussion  followed  the  reading  of  the  paper  in 
which  Messrs.  S.  M.  Jones,  Laurel ;  A.  H.  Jones,  McComb ; 
L.  Callender,  Atlanta,  Ga. ;  O.  A.  Acuff,  Meridian;  W.  B. 
Moorman,  Vicksburg;  W.  F.  Gorenflo,  Gulfport;  J.  Abbott, 
Jackson;  A.  W.  Starliper,  New  Orleans,  La.,  and  others 
joined.  Mr.  S.  M.  Jones  stated  that  his  company  sells  irons 
at  cost,  and  that  in  selling  heating  devices  the  solicitor 
should  appeal  to  the  women  rather  than  to  the  men.  The 
increased  earnings  in  small  central  stations  must  come  from 
such  apparatus  as  electrical  heating  devices.  The  first  cost 
of  much  of  the  apparatus  he  felt  was  too  high.  Mr.  A.  H. 
Jones,  whose  company  operates  in  a  town  of  less  than  5000 
inhabitants,  said  that  about  80  per  cent  of  the  company's 
customers  use  electric  irons.  Toasters  and  coffee  percolators 
are  also  in  use.  Two-burner  stoves  were  also  introduced 
and  installed  at  cost,  payment  being  allowed  on  instalments 
after  a  thirty-day  trial.  At  present  six  stoves  are  in  use, 
but  Mr.  Jones  believes  that  he  will  have  from  fifty  to  sixty 
installations  within  a  year.  The  prices  for  ranges  are  too 
high,  and  he  felt  confident  that  if  the  cost  were  from  $30 
to  $35  for  a  complete  range  he  could  dispose  of  many  of 
them.  The  rate  on  a  separate  meter  for  cooking  is  5  cents 
per  kw-hour  less  10  per  cent  for  prompt  payment.  The  two- 
disk  stoves  consume  about  1750  watts  and,  although  on  a 
separate  meter,  the  income  is  only  about  $1.50  per  month, 
his  company  is  optimistic  of  results  to  come.  McComb  has 
no  gas.  Mr.  Moorman  stated  that  in  Vicksburg  almost  all 
of  the  flatirons  sent  out  on  trial  remain  in  service.  His 
company  also  disposes  of  a  number  of  sewing-machine 
motors  during  the  year.  Mr.  Gorenflo's  company  pushes 
flatirons  and  has  been  able  to  install  them  in  every 
Chinese  laundry. 
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STEAM    TURBINE. 

Mr.  Edmund  Dreyfus,  of  the  \\'estinghouse  Machine 
Company,  spoke  on  the  steam  turbine  in  a  general  way. 
He  referred  to  the  simpHcity  of  the  turbine  and  its  economy 
and  possibilities.  His  paper  was  not  prepared  in  advance 
and  he  spoke  from  notes  serving  as  an  introduction  to  a 
general  discussion  on  the  subject.  Mr.  D.  D.  Ferris, 
Atlanta,  Ga.,  asked  a  number  of  questions,  which  were 
answered  by  Mr.  Dreyfus,  but  other  than  that  there  was 
no  discussion  on  the  paper. 

NECESSITY  OF  A  COMMERCIAL  DEPARTMENT. 

A  paper  on  this  subject  was  read  by  Mr.  A.  H.  Jones,  of 
McComb,  who  spoke  of  conditions  as  they  are  in  Missis- 
sippi, where  the  increases  in  the  use  of  electricity  have  not 
lightened  the  manager's  burdens.  Because  of  this  a  new- 
business  department  is  almost  unknown.  He  will  take  what 
new  business  comes  to  him.  but  has  no  time  to  wage 
an  energetic  campaign  to  get  all  the  business  legitimately 
belonging  to  the  company.  This  condition  exists  to-day  in 
nearly  all  the  larger  towns  in  Mississippi.  With  one  or  two 
exceptions  it  is  probably  true  that  no  consistent  and  success- 
ful new-business  campaigns  have  ever  been  undertaken  in 
Mississippi.  By  this  is  meant  that  no  such  campaigns  have 
been  given  the  sole  thought  of  an  able,  aggressive  commer- 
cial man.  The  possibilities  in  any  community  have  not  been 
exhausted  and  it  would  therefore  seem  that  there  should  be 
the  courage  and  conviction  to  pursue  the  possibilities  until 
they  are  captured,  for  when  this  is  accomplished  other 
opportunities  will  present  themselves,  so  that  an  aggressive 
cohimorcial  department  need  have  no  fear  of  ever  reaching 
the  saturation  point.  Some  of  the  latent  possibilities  that 
a  good  commercial  department  brings  into  active  existence 
are  motors,  flatirons.  electric  signs,  cooking  and  heating 
appliances,  especially  where  gas  is  not  available.  The  com- 
mercial department  enables  the  influence  of  the  company  to 
grow  and  creates  a  new  impression  of  the  purpose  of  the 
public  utilitv.  A  review  of  conditions  existing  to-day  sug- 
gests these  thoughts  to  the  author  of  the  paper.  The  origi- 
nal organizations  have  outgrown  their  usefulness.  The 
stability  of  the  business  demands  that  additional  sources  of 
revenue  be  provided  for  two  reasons,  the  enhancement  of 
the  earning  capacity  of  the  plant  and  the  necessity  of  ren- 
dering to  the  public  generally  that  service  which  the  com- 
pany is  morally  bound  to  give  by  virtue  of  its  franchise. 
With  the  present  organizations  overburdened  and  necessi- 
tating changes  there  remains  but  to  reorganize  and  in  the 
reorganization  create  a  new  department  to  have  charge  of 
all  new  business  and  the  proper  care  and  handling  of  the 
old  business. 

In  the  discussion  which  followed  the  reading  of  the  paper 
it  was  evident  that  few  companies  in  Mississippi  have 
established  new-business  departments.  Mr.  H.  Crittenden, 
Greenville,  said  his  company  has  just  organized  such  a  de- 
partment. Mr.  Moorman,  Vicksburg,  touched  on  the  neces- 
sity of  keeping  in  touch  with  contractors  and  architects, 
stating  that  his  company  was  gratified  with  results  obtained 
through  maintaining  cordial  relations  with  contractors  and 
architects,  all  new  buildings  in  Vicksburg  being  equipped 
with  electric  wires.  Mr.  O.  A.  Acuff,  Meridian,  gave  his 
experiences  with  the  new-business  department  in  that  city 
and  stated  that  a  company  can  create  a  better  feeling  with 
such  a  department  than  in  any  other  way.  Solicitors  come 
in  contact  with  customers,  hear  their  complaints  and  estab- 
lish friendly  relations.  Others  contributing  to  the  discus- 
sion were  Messrs.  W.  F.  Gorenflo.  S.  M.  Tones.  J.  Jumon- 
ville,  Hammond,  La. ;  E.  E.  Esslinger,  Hattiesburg,  and 
C.  Z.  Stevens. 

A  paper  on  the  economy  of  a  750-kw  engine  was  to  have 
been  read  at  the  session  on  June  21,  but  the  author  was 
unavoidably  detained  and  a  lecture  by  Mr.  Karston,  of  the 
Holophane  Company,  was  given  instead.  Owing  to  the 
limited  time  the  lecture  was  greatly  curtailed. 


EXECUTIVE   SESSION. 

At  the  executive  session  held  in  the  afternoon  of  June  21 
the  following  officers  were  elected:  President,  Mr.  Jack 
Abbott,  Jackson;  vice-president,  Mr.  R.  B.  Claggett,  Green- 
ville; secretary-treasurer,  Mr.  A.  H.  Jones,  McComb; 
executive  committee,  the  above  officers  and  Messrs.  W.  F. 
Gorenflo,  Gulfport;  W.  B.  Moorman,  Vicksburg;  C.  Z. 
Stevens,  Hattiesburg,  and  S.  M.  Jones,  Laurel.  Invitations 
were  received  from  Vicksburg  and  Hattiesburg  for  the  next 
convention,  but  choice  of  the  convention  city  will  not  be 
made  until  after  the  first  of  next  year.  At  the  executive 
session  a  paper  was  presented  by  Mr.  J.  Abbott  on  the 
■'Economical  Care  and  Maintenance  of  Street  Cars,"  and 
there  was  a  discussion  on  the  Question  Box.  Notes  on 
both  these  topics  are  not  available  for  publication. 


Convention    of   Society  for   the   Promotion    of 
Engineering  Education. 


The  Pittsburgh  meeting  of  the  Society  for  the  Promotion 
of  Engineering  Education  was  held  June  2"],  28  and  29  at 
Carnegie  Technical  Sthools  and  the  University  of  Pitts- 
burgh. The  attendance  was  good  and  a  spirit  of  co-opera- 
tion and  enthusiasm  prevailed.  On  account  of  the  location 
of  the  convention  in  the  Pittsburgh  district  a  successful 
effort  was  made  by  the  local  committee  to  show  the  relation 
of  the  industries  to  the  education  of  the  young  people  of 
the  locality.  Trips  of  inspection  to  a  number  of  manufac- 
turing plants,  therefore,  formed  an  important  part  of  the 
program. 

ENGINEERING  ENGLISH. 

The  Tuesday  morning  session  opened  with  two  papers 
on  English,  a  subject  to  which  the  society  has  properly 
devoted  a  great  deal  of  attention.  Prof.  S.  C.  Earle,  of 
Tufts  College,  described  original  plans  which  he  has  used 
in  training  engineering  students  in  technical  writing.  He 
advocates  special  drill  in  English  for  these  students,  but  he 
also  regards  general  training  in  English  as  an  integral  part 
of  a  technical  education.  He  does  not,  however,  cling  to 
traditional  methods  of  instruction  as  do  some  instructors 
who,  in  Professor  Earle's  words,  "regard  English  as  the 
last  bit  of  salvage  from  the  arts  course  remaining  in  the 
engineering  school  and  as  the  only  means  of  culture  in  a 
curriculum  otherwise  hopelessly  practical."  The  art  of  clear 
expression  involves  clear  thinking,  especially  if  the  descrip-  ' 
tion  relates  to  other  than  visual  images  and  symbols. 
Hence,  if  a  student  can  be  taught  to  write  so  as  to  impart 
accurate  information  he  has  been  trained  in  thinking,  which 
is,  after  all,  the  real  function  of  a  technical  education.  Fol- 
lowing Professor  Earle's  paper,  another  of  somewhat  simi- 
lar character  was  presented  by  Prof.  F.  N.  Raymond,  of 
the  University  of  Kansas,  on  the  preparation  of  written 
papers.  He  emphasized,  as  the  essentials  for  success  in 
technical  writing,  (i)  accurate  and  thorough  observation, 
(2)  clear  perception  of  other  men's  viewpoints,  (3)  corre- 
lation of  ideas,  and  (4)  good  workmanship.  By  writing 
reports  with  these  elements  in  mind  an  improvement  will 
result  whether  the  instruction  is  given  by  the  department  of 
English  or  formally  by  no  department  at  all.  In  the  dis- 
cussion following  these  papers  Prof.  J.  M.  Telleen,  of  Case 
School,  referred  to  logic  as  the  basis  of  all  work  in  Eng- 
lish and  every  other  subject.  He  defined  rhetoric  as  "ex- 
pression with  the  highest  efficiency."  Mr.  William  Kent 
believed  that  English  can  be  taught  best  to  engineering 
students  in  the  engineering  school  and  that  engineering  re- 
ports should  be  the  basis  of  study  of  "engineering  English." 

INDUSTRI.\L  TRAINING. 

Several  speakers  at  the  Tuesday  and  Thursday  sessions 
emphasized  the  close  connection  which  must  e.xist  between 
theoretical  training  and  practical  work.  A  recent  inter- 
esting experiment  at  the  University  of  Missouri  was  de- 
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.•nbed  by  Profs.  H.  Wade  Hibbard  and  H.  S.  Philbrick. 
1  hty  have  attempted  to  leach  the  principles  of  scientific 
ihop  management  by  means  of  the  engineering  school  shops. 
Hiese  shops  have  been  organized  as  "management  labora- 
<"  and  work  has  been  put  through  them  in  accordance 
the  modern  methods  of  ■'efficiency  engineering."    The 
riment  is  so  recent  that  only  preliminary  results  could 
1  ported,  but  apparently  the  students  have  entered  into 
-jiirit  01  the  plan  and  are  profiting  by  it.    A  paper  based 
;   wide  experience  with  technical  graduates  was  pre- 
icJ  by  Mr.  E.  B.  Raymond,  vice-president  of  the  Pitts- 
uurgh  Plate  Glass  Company,  under  the  title  "The  Technical 
Graduate  from  the  Point  of  View  of  the  ^lanufactiirer." 
It  was  appreciated  by  the  society  because  of  the  intimate 
knowledge  of  human  nature  which  it  exhibited.    Mr.  Ray- 
mond said  that  "it  seems  to  me  absurd  to  e.xpect  a  college 
m  four  years  to  turn  out  men   freed   from  their  natural 
weaknesses  when  one  considers  the  quality  of  the  average 
human   being   who   enters."     Among   these   weaknesss   he 
mentions  laziness,  disinclination  for  practical  work,  lack  of 
|Seriousness  and  ability  to  assume  responsibility,  and  lack  of 
ability  to  become  a  part  of  a  workingman's  life.     He  be- 
'ieves  that  less  "good  time"  and  more  "office  atmosphere" 
:M  improve  the  college  life.    He  gives  as  the  requisites 
-  iccess   in   engineering  character  health,   ambition   and 
lie  training. 

cssrs.  C.  F.  Scott  and  C.  R.  Dooley  explained  to  the 

icty  a  new  plan  for  adapting  technical  graduates  to  the 

electrical  business.     The  Westinghouse  Electric  &  Manu- 

'acturing  Company  has  modified  the  apprentice  plan  which 

■  been  used  for  some  years  by  dividing  the  two  years 

:s   apprentice    course    into    two    periods.      In    the    one 

, ;  iod  a  more  thorough   but   less  extensive   shop   training 

will  be  given  and  this  will  be  supplemented  by  classroom 

instruction.    In  the  other  period  some  one  specialty  will  be 

-n  up  and  mastered  by  each  apprentice.    The  University 

■'ittsburgh  is  introducing  a  co-operative  plan  involving 

"ur  twelve-week  periods   per  year   for   four  years.     The 

first  and  last  years  will  be  spent  in  school,  but  during  the 

second  and   third  years   the   student  will   spend   alternate 

periods  of  three  months  each  in  shop  and  in  school.    Dean 

"F.  L.  Bishop  hopes  by  this  plan  to  meet  the  criticisms  of 

the  technical   graduate   from   the   standpoint   of   employers 

;n  relation  to  their  immediate  adaptabilitj'  to  industrial  con- 

'ditions. 
I 

COLLEGE  BUILDINGS. 

.  The  technical  schools  of  the  country  are  at  present  very 
.active  in  securing  new  buildings  and  equipment  and  in  im- 
.proving  present  facilities.  Hence  two  papers  by  Prof.  J.  M. 
.White,  of  the  University  of  Illinois,  dealing  with  engineer- 
ing buildings  and  the  college  campus,  were  well  received  by 
.the  society.  These  papers  were  supplemented  by  Director 
■  \.  L.  Williston's  description  of  the  buildings  of  the  new 
Wentworth  Institute,  a  modern  trade  school  in  Boston. 
iProfessor  White  discussed  "the  general  considerations 
.which  should  govern  the  planning  and  arrangement  of  the 
different  types  of  buildings  which  are  essential  for  conduct- 
ing the  work  of  a  modern  engineering  school."  He  gave 
.the  results  of  a  study  of  the  areas  required  for  laboratories, 
.shops  and  classrooms.  He  considers  the  electrical  building 
,of  the  W'orcester  Polytechnic  Institute  as  the  best  example 
■in  this  country  of  a  building  well  adapted  both  to  its  needs 
.and  to  the  architectural  requirements  imposed  by  its  envi- 
.ronment.  In  the  discussion  there  occurred  a  lively  tilt  be- 
tween the  architects  and  the  engineers  to  decide  the  relative 
authority  of  the  architect  and  the  faculty  in  determining 
the  form  of  building  for  engineering  instruction. 

TEACHING    MATHEMATICS. 

An  important  feature  of  the  Pittsburgh  meeting  was  the 
.reception  of  the  report  of  the  committee  on  the  teaching  of 
mathematics  to  engineering  students.  This  committee  was 
appointed  four  years  ago  by  the  American  Mathematical 
.Society  and  the  American  Association  for  the  Advancement 


of  Science  and  it  was  directed  to  report  to  both  the  .Ameri- 
can Mathematical  Society  and  the  Society  for  the  Promo- 
tion of  Engineering  Education.  The  first  purpose  of  the 
committee  was  to  compile  statistics  regarding  mathematical 
instruction  in  technical  schools,  but  later  the  plan  was 
changed  to  the  present  one.  The  report,  as  presented  and, 
fortunately,  accepted,  comprises  syllabi  of  the  essential  ele- 
mentary mathematical  subjects,  algebra,  trigonometry, 
geometry,  analytical  geometry  and  differential  and  integral 
calculus.  The  plan  included  a  syllabus  of  "dynamics"  or 
theoretical  mechanics,  but  this  was  found  impracticable  for 
this  year  on  account  of  lack  of  time  to  secure  agreement 
as  to  the  essentials  of  this  subject.  The  report  is  an  out- 
line of  the  theorems  which  every  engineering  student  should 
know  well  and  which  a  professor  should  be  justified  in 
assuming  as  a  reasonable  mathematical  preparation  for  his 
work.  The  committee  believes  that  this  is  an  adequate 
average  preparation,  but  that  if  more  advanced  mathe- 
matics is  needed  in  particular  courses  this  should  be 
taught  in  connection  with  those  courses.  Before  accepting 
the  report  the  society  debated  a  number  of  details,  such,  for 
example,  as  the  necessity  for  including  vectors  and  complex 
quantities.  These  subjects  were  desired  by  the  electrical 
engineering  teachers  and  others.  In  accepting  the  report 
it  was  ordered  published  in  the  Proceedings,  where  it  will 
be  available  for  general  use  about  Jan.  i,  1912.  The  report 
appeared  in  full  in  recent  numbers  of  the  Bulletin  of  the 
society. 

ENTRANCE    REQUIREMENTS     AND     METHODS    OF    INSTRUCTION. 

The  standing  committee  on  entrance  requirements  pre- 
sented a  revised  report  with  specifications  of  the  several 
subjects  in  the  required  list  and  a  number  in  the  elective 
list.  The  discussion  preceding  the  acceptance  of  the  report 
indicated  substantial  agreement  on  essentials  and  a  tendency 
to  limit  the  number  of  elective  subjects.  The  members  of 
the  society  wish  to  encourage  the  secondary  schools  to  limit 
their  instruction  to  what  they  can  teach  thoroughly  and  to 
give  such  courses  as  will  fit  the  graduates  for  usefulness 
whether  they  go  to  college  or  not. 

Several  papers  dealing  with  details  of  instruction  com- 
posed the  remainder  of  the  program.  Mr.  H.  A.  Gehring, 
civil  engineer  in  the  New  York  State  Engineer's  depart- 
ment, urged  the  use  of  logarithmic  diagrams  in  laboratory 
work.  He  believed  that  much  better  work  can  be  accom- 
plished by  students  if  they  check  their  results  as  their  ex- 
periments proceed.  Profs.  W.  A.  Hillebrand  and  S.  B. 
Charters,  of  Leland  Stanford  University,  told  of  their  ex- 
periences in  trying,  by  means  of  general  lectures,  to  interest 
freshmen  in  the  broad  field  of  engineering.  They  expressed 
some  disappointment  that  students  do  not  take  more  interest 
in  the  important  matters,  preferring  the  "social  attractions 
of  a  Friday  night  to  a  meeting  of  the  San  Francisco  Section 
of  the  Institute."  However,  the  attempt  to  interest  the  stu- 
dents in  the  best  things  has  resulted  beneficially  to  students 
and  faculty  alike.  Prof.  E.  B.  Paine,  of  the  University  of 
Illinois,  gave  an  extended  outline  of  the  methods  of  elec- 
trical engineering  instruction  employed  there.  He  showed 
that  from  a  general  treatment  of  the  whole  subject  the  in- 
struction becomes  more  analytical  as  the  work  progresses. 
He  lays  great  stress  on  mathematical  theory,  preferring,  if 
necessary,  to  leave  the  more  practical  information  to  be 
acquired  after  graduation.  Dean  W.  G.  Raymond,  of  the 
University  of  Iowa,  renewed  his  plea  of  preceding  years 
for  more  individual  instruction  by  which  each  student  may 
advance  as  rapidly  as  his  ability  and  industry  will  allow. 
Dean  Raymond  also  contended  for  an  all-year  session  in 
engineering  schools  in  order  that  the  students  may  have 
more  time  for  the  increasing  demands  upon  them.  He 
prefers  this  method  of  lengthening  the  course  to  the  five- 
year  plan  advocated  by  many  educators.  Dean  C.  H.  Benja- 
min, of  Purdue  University,  and  Prof.  J.  H.  James,  of  the 
Carnegie  Technical  Schools,  called  attention  in  their  papers 
to  the  rapidly  growing  importance  of  chemical  engineering. 


86 


ELECTRICAL    WORLD 


Vol.  s8,  Nn 


The  colleges  are  meeting  the  demand  for  instruction  in  this 
line,  but  there  is  great  diversity  of  practice.  Prof.  A.  H. 
Blanchard,  who  is  in  charge  of  the  new  highway  engineer- 
ing courses  of  Columbia  University,  outlined  the  plan  and 
scope  of  these  courses.  They  are  scheduled  for  the  winter 
season  when  out-of-door  work  is  impossible.  The  students 
will  be  able  to  take  part  in  road  construction  during  the 
summer  and   fall. 

BUSINESS    AND   SOCIAL   FEATURES. 

Among  the  items  of  business  taken  up  by  the  Pittsburgh 
meeting  an  important  one  was  the  decision  to  continue  the 
publication  of  the  monthly  Bulletin,  which  has  been  issued 
tentatively  for  the  past  year.  To  permit  this  required  the 
raising  of  the  membership  fee  from  $3.50  to  $4  per  year. 

The  officers  elected  at  the  meeting  to  serve  one  year  are 
as  follows:  President,  Dean  W.  G.  Raymond,  University 
of  Iowa;  vice-presidents,  Dean  G.  C.  Anthony,  Tufts  Col- 
lege, and  Mr.  F.  B.  Gilbreth,  New  York  Citv;  treasurer, 
Mr.  W.  O.  Wiley,  New  York  City;  secretary,'Prof.  H.  H. 
Norris,  Cornell  University.  The  members  of  the  council 
elected  to  serve  three  years  are  as  follows :  Mr.  J.  E.  Boyd, 
Ohio  State  University;  Dean  C.  H.  Crouch,  University  of 
North  Dakota;  Prof.  F.  L.  Emory,  West  Virginia  Uni- 
versity ;  Prof.  C.  E.  Magnusson,  University  of  Washington ; 
Prof.  H.  H.  Stoek,  University  of  Illinois;  Prof.  J.  A.  L. 
Waddell,  Kansas  City,  Mo.;  Prof.  A.  J.  Wood,  Pennsyl- 
vania State  College.  The  reports  of  the  treasurer  and  the 
secretary  indicated  a  thriving  condition  of  the  society.  The 
receipts  were  in  excess  of  the  expenditures  and  the  mem- 
bership increased  more  than  a  third  during  the  year. 

The  social  side  of  the  meeting  was  well  looked  after  by 
the  local  committee,  comprising  Deans  C.  B.  Connelly,  F. 
L.  Bishop  and  J.  H.  Leete,  Prof.  W.  E.  Mott  and  Mr.  C.  F. 
Scott.  Inspection  trips,  advertising  and  local  entertain- 
ments were  provided.  A  dinner  at  the  Country  Club,  given 
by  Director  A.  A.  Hamerschlag  and  the  faculty  of  the 
Carnegie  Technical  Schools,  and  a  luncheon  tendered  by 
Chancellor  S.  B.  McCormick  and  the  faculty  of  the  Uni- 
versity of  Pittsburgh  were  very  enjoyable.  While  the 
serious  business  of  the  convention  was  in  progress  the 
ladies  were  entertained  by  automobile  rides  and  other  diver- 
sions. A  unique  feature  was  an  informal  reception  at  the 
Carnegie  Institute,  at  which  Pittsburgh  alumni  of  the 
various  colleges  were  invited  to  meet  their  former  teachers. 
The  foyer  of  the  music  hall  of  the  Institute  resounded  with 
the  unaccustomed  sound  of  college  yells. 


Chicago   Convention   of  American   Institute  of  Elec- 
trical Engineers. 


The  twenty-eighth  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  in  Chicago  on  June  26 
to  30,  1911,  was  by  far  the  most  largely  attended  convention 
ever  held  by  the  society  and  probably  the  most  successful 
also.  The  final  registration  was  930,  including  about  100 
ladies.  Of  the  total  number  about  530  were  from  Chicago 
or  its  suburbs,  the  remaining  400  being  out-of-town  mem- 
bers. This  attendance  is  so  far  in  excess  of  any  previous 
Institute  convention  as  to  be  remarkable.  There  were 
thirty-five  papers  presented  at  the  session,  and  as  a  rule 
they  were  of  a  high  order  of  merit.  Parallel  sessions  were 
held  on  two  days,  and  the  whole  affair  was  spirited  and 
enthusiastic.  Both  President  Jackson  and  President-elect 
Dunn  were  present,  and  the  convention  was  the  occasion  of 
the  resignation  of  Mr.  Ralph  W.  Pope,  the  veteran  secre- 
tary, who  has  held  ofiice  -ince  1885.  The  entertainment 
features  were  lavish  and  carried  out  without  a  hitch,  thanks 
to  the  local  convention  and  entertainment  committees,  and 
there  were  numerous  social  gatherings  "on  the  side,"  some 
of  them  very  brilliant. 


The  opening  reception  of  Monday  evening,  June  26,  and 
the  power-station  session  of  Tuesday  morning  were  re- 
ported by  telegraph  in  the  Electrical  World  last  week. 
Herewith  is  given  a  general  condensed  account  of  the  pro- 
ceedings from  that  time,  abstracts  of  papers  and  discussions 
appearing  in  another  place  in  this  issue. 

CIRCULAR  INSPECTION   TOUR. 

On  Tuesday  afternoon  members  and  visitors,  as  guests 
of  the  Western  Electric  Company,  were  taken  on  board  a 
special  train  to  the  Hawthorne  plant  of  tlie  company,  where 


President    D.    C.    Jackson. 

an  appetizing  luncheon  was  served  in  the  large  employees' 
dining-room.  During  the  luncheon  music  was  furnished  by 
the  Western  Electric  band.  A  short  tour  of  inspection  was 
made  through  the  power  house  and  the  cable  factory,  after 
which  the  party  reboarded  the  special  train  and  was  taken 
to  the  Fisk  Street  station  of  the  Commonwealth  Edison 
Company.  Following  an  inspection  of  the  great  turbine 
and  boiler  rooms  and  the  switch  houses  of  this  i2o,ooo-kw 
generating  station  and  its  neighbor,  the  84,000-kw  Quarry 
Street  station,  the  Institute  delegation  was  conducted  to 
a  tent  erected  on  the  plant  grounds,  where  refreshments 
were  provided  through  the  courtesy  of  the  central-station 
company.     Each  member  of  the  party  received  a  souvenir 


President-elect  Gano    Dunn. 

booklet  prepared  especially  for  the  Institute  convention, 
and  a  number  of  the  delegates  returned  downtown  by  a 
special  boat  chartered  by  the  Commonwealth  Edison  Com- 
pany. 

ELECTRIC-LIGHTING  SESSION. 

Mr.  H.  M.  Byllesby,  of  Chicago,  opened  the  Tuesday 
evening  electric-lighting  session  with  his  paper  on  "The 
Responsibilities  of  Electrical  Engineers  in  Making  Ap- 
praisals," in  which  he  declared  that  to  the  capitalist,  the 
promoter  and  the  man  who  is  able  to  influence  capital,  as. 
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well  as  to  the  engineer,  proper  credit  should  be  given  for 
!lio  accomplishment  of  these  great  results.  Out  of  past  and 
[ircsent  controversies  between  corporations  and  the  public, 
u-  said,  a  condition  of  justice,  honesty  and  fair  dealing 
imist  come. 

Mr.  Henry  Floy,  of  New  York,  followed  Mr.  Byllesby, 
with  an  abstract  of  his  paper  entitled  "Depreciation  as  Re- 
lated to  Electrical  Properties."'  Mr.  Floy  urged  more  gen- 
eral agreement  on  the  terms  used  in  discussing  the  subject 
of  depreciation,  and  recommended  co-operation  among  en- 
gineers, manufacturers  and  service  corporations  for  the  in- 
telligent collection  and  correlation  of  data  on  which  to  base 
estimates  of  depreciation. 

The  discussion  of  the  general  subject  of  depreciation  was 
opened  by  Mr.  Bion  J.  Arnold,  of  Chicago,  who  declared 
it  to  be  his  conviction  that  not  only  should  the  public  pay 
to  the  public-service  corporation  the  cost  of  the  service 
rendered  by  it,  plus  a  fair  return  on  the  investment,  but  also 
an  additional  amount  in  return  for  the  early  hazards  and 
losses  incurred  in  establishing  the  business.  Mr.  W.  F. 
Wells,  of  Brooklyn,  N.  Y.,  said  that  where  property,  though 
not  new,  is  in  first-class  operating  condition,  its  value  should 
not  be  depreciated  for  purposes  of  rate  making.  Mr.  J.  W. 
Lieb,  Jr.,  of  Xew  York,  pointed  out  that  in  the  case  of 
electrical  apparatus  obsolescence,  due  to  advances  in  the 
art,  may  form  as  important  a  part  of  the  loss  of  value  as 
depreciation  due  to  wear.  Dr.  S.  S.  Wheeler,  of  Ampere, 
N.  J.,  proposed  that  all  kinds  of  depreciation  be  unified  as 
a  simplification  of  the  problem.  Mr.  Emil  Leonarz,  of 
Mexico  City,  Mexico,  said  that,  while  rates  are  often  low- 
:ered,  they  are  not  raised  when  lines  are  extendea  to  reach 
and  develop  new  territory,  at  great  expense  to  the  corpora- 
'inii  Prof.  A.  H.  Ford,  of  the  University  of  Iowa,  sug- 
cd  that  public-service  commissions  fix  the  upper  and 
I  r  limits  beyond  which,  above  or  below%  the  commission 
I  should  take  a  hand  in  regulating  rates  for  the  benefit  of  the 
.public  or  company. 

I  RAILWAY    SESSION". 

'  Wednesday  morning's  session  was  devoted  entirely  to  the 
presentation  and  discussion  of  railway  papers  and  was  a 
'v  and  interesting  meeting.  Mr.  E.  F.  W.  Alexanderson, 
Schenectady,  was  called  on  first  to  present  an  abstract  of 
his  paper  on  "Induction  Machines  for  Heavy  Single-Phase 
Motor  Service."  Following  this,  Mr.  B.  F.  Wood,  of 
Altoona,  Pa.,  abstracted  his  paper,  entitled  "Some  Data 
,from  the  Operation  of  the  Electrified  Portion  of  the  West 
Jersey  &  Seashore  Railroad."  Then  followed  the  exhaustive 
paper  by  Mr.  W.  S.  Murray,  of  New  Haven,  bearing  the 
title  "Electrification  Analyzed  and  Its  Practical  Application 
to  Trunk-Line  Roads.  'Inclusive  of  Freight  and  Passenger 
Operation."  This  last  paper  was  first  presented  at  the 
Toronto  meeting  of  the  Institute  on  April  7  last. 

Mr.  Murray  did  not  attempt  to  summarize  his  long  paper, 
but  made  a  general  statement  in  which  he  said,  among  other 
things,  that  electrical  men  must  be  honest  with  themselves 
and  not  talk  one  system  of  electrification  exclusively.  They 
should  get  together  and  possess  a  real  sense  of  the  necessity 
of  standardization  on  general  pi'inciples  for  the  use  of  elec- 
tricity on  heavy  trunk-line  railroading,  including  terminal 
and  suburban  traffic.  The  problem  of  electrifying  the  yards 
is  very  important,  and  the  speaker  pointed  out  the  advan- 
tages of  overhead  catenary  construction  with  single-phase 
operation  for  this  purpose.  Mr.  Murray's  remarks  related 
principally  to  the  experiences  of  the  New  York,  New  Haven 
&  Hartford  Railroad  with  single-phase  operation.  The 
speaker  said  that  the  first  electric  freight  locomotive  on  that 
road  weighed  151  tons,  but  locomotives  of  greater  power  are 
now  available  weighing  only  116  tons.  The  latter  develop 
from  40,000  lb.  to  50,000  lb.  of  tractive  force.  Within  the 
next  three  months  350  miles  of  the  track  of  the  New  Haven 
road  will  be  electrified,  of  which  250  miles  will  be  operated 
on  the  straight  single-phase  alternating-current  system. 
,     Before  inviting  discussion,  President  Jackson  announced 


the  appointment  of  a  committee  on  resolutions,  consisting 
of  Messrs.  D.  B.  Rushmore,  of  Schenectady;  C.  E.  Mag- 
nusson,  of  Seattle,  and  A.  S.  Langsdorf,  of  St.  Louis. 

All  three  papers  were  discussed  together.  The  first 
speaker  was  Mr.  Frank  J.  Sprague,  of  New  York,  who 
championed  the  use  of  direct-current  motors  for  railway 
operation  in  his  usual  animated  and  vigorous  fashion. 
Others  '.aking  part  in  the  discussion  were  Messrs.  E.  B. 
Katte,  of  New  York;  L.  C.  Fritch,  of  Chicago;  J.  L.  Wood- 
bridge,  of  Philadelphia;  Prof.  D.  C.  Jackson,  of  Boston; 
N.  W.  Storer,  of  Pittsburg;  J.  W.  Lieb,  Jr.,  of  New  York, 
and  C.  F.  Scott. of  Pittsburgh.  Messrs.  Alexanderson,  Wood 
and  Murray  closed  the  discussion.  Written  discussions 
were  submitted  by  Mr.  Philip  Dawson,  of  London,  and  Mr. 
W'.  N.  Smith,  of  New  York. 

Practically  all  the  gentlemen  taking  part  in  the  discussion 
expressed  a  desire  to  see  a  "get-together"  spirit  on  the 
part  of  electrical  engineers  in  relation  to  an  approved  sys- 
tem of  trunk-line  electrification.  However,  the  advocates 
of  the  direct-current  motors  and  the  alternating-current 
motors  appeared  to  be  as  fully  impressed  with  the  merits 
of  each  system  as  ever.  Mr.  Fritch,  speaking  from  the 
viewpoint  of  a  steam  railroad  engineer,  made  an  especially 
interesting  contribution  to  the  discussion,  while  Mr.  Wood- 
bridge  advocated  the  use  of  the  storage  battery.  Mr. 
Storer  exhibited  drawings  of  the  new  116-ton  single-phase 
freight  locomotive  to  which  Mr.  Murray  referred.  Mr. 
Lieb  pointed  out  the  interest  of  the  great  electric-service 
companies  in  the  subject. 

ELECTRIC  CLUB  LUNCHEON. 

A  pleasant  feature  of  the  convention  was  the  luncheon 
given  to  the  Institute  by  the  Electric  Club  of  Chicago. 
This  was  held  at  the  Hotel  Sherman  immediately  following 
the  morning  session  of  Wednesday,  and  about  500  gentle- 
men participated,  of  whom  about  150  were  members  of  the 
club,  the  others  being  its  guests.  At  the  conclusion  of  the 
luncheon  Mr.  H.  E.  Niesz,  president  of  the  club,  extended 
greetings  to  the  Institute.  President  D.  C.  Jackson,  of  the 
Institute,  returned  thanks  for  that  society  and  commented 
on  the  success  of  the  convention  and  the  exceptional  attend- 
ance. Mr.  Gano  Dunn,  of  Ampere,  N.  J.,  president-elect 
of  the  Institute,  in  a  short  speech  dwelt  on  the  value  of  the 
personal  element  in  conventions.  Engineers  have  the  qual- 
ity of  open-mindedness  and  Chicago  is  noted  as  a  center  of 
open-mindedness.  Mr.  Dunn  gracefully  connected  these 
two  facts  in  his  speech. 

INDUSTRIAL    POWER    SESSION. 

The  industrial  power  session  of  Wednesday  afternoon 
was  opened  with  a  paper  by  Mr.  Arthur  C.  Eastwood,  of 
Cleveland,  Ohio,  on  the  subject  of  "Automatic  Motor  Con- 
trol for  Direct-Current  Motors."  Mr.  Eastwood's  paper  de- 
scribed a  solenoid-switch  device  having  the  characteristic 
by  which  it  remains  locked  out  during  the  initial  rush  of 
motor-starting  current,  finally  closing  and  cutting  out  resist- 
ance after  the  running  current  has  fallen  to  a  normal  value. 
This  result  is  accomplished  by  providing  duplicate  magnetic 
return  paths  for  the  flux  through  the  core,  the  more  re- 
luctant of  which  when  e.xcited  at  high  flux  densities  pro- 
vides a  counter  attraction  which  neutralizes  the  closing 
action  of  the  core. 

Mr.  E.  J.  Murphy,  of  Schenectady,  N.  Y.,  next  presented 
a  description  and  lantern  slides  of  a  single-coil  starting 
switch  element  employing  the  unequal  reluctant  path  prin- 
ciple similar  to  that  used  in  the  device  above  mentioned,  but 
arranged  with  a  pivoted  armature  and  roller  contacts, 
which,  said  the  speaker,  minimize  friction.  In  this  device 
the  normal  flux-conducting  path  of  low  resistance  is  fitted 
with  a  closed'copper  band  which  prevents  flux  from  building 
up  rapidly  through  this  path,  when  used  with  a  motor  the 
starting  current  of  which  rises  at  a  comparatively  slow 
rate. 

Mr.  L.  L.  Tatum,  of  Milwaukee,  then  read  a  paper  on 
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"Limitations  of  Rheostat  Control."  in  which  he  described 
the  functional  limitations  inherent  to  the  types  of  control, 
those  due  to  characteristics  of  the  rheostat  material,  and 
switching-device  limitations  applying  to  the  method  of  ad- 
justing the  resistance.  The  paper  included  a  discussion  of 
the  application  of  various  types  of  control  to  motor-driven 
machines  of  special  requirements,  and  closed  with  a  discus- 
sion of  contact  lirriits  as  affecting  the  design  and  use  of 
control  apparatus.  There  was  no  discussion  on  Mr. 
Tatum's  paper. 

"The  Control  of  High-Speed  Electric  Elevators"  was  the 
subject  of  a  paper  by  Mr.  T.  E.  Barnum,  of  Milwaukee. 
Two  types  of  electric  elevators  were  discussed — the  worm- 
gear  drive  with  moderate-speed  motor  and  the  gearless 
drive  with  special  slow-speed  motor.  The  application  of 
these  types  to  office-building  requirements,  with  analysis  of 
their  control  systems,  bringing  out  the  principal  features 
of  each,  made  up  the  text  of  the  author's  remarks,  which 
were  illustrated  with  a  number  of  curve-drawing  meter 
records  of  the  power  taken  for  the  operation  of  the  cars. 
Mr.  Barnum's  paper  was  discussed  by  Mr.  S.  N.  Clarkson. 
of  St.  Louis,  and  Mr.  F.  J.  Newman,  of  Chicago. 

"Electrically  Driven  Rolling  Mills"  was  the  subject  of  a 
paper  by  Mr.  Wilfred  Sykes,  of  Pittsburgh,  who  described 
a  system  of  reversing-roll  operation  through  the  means  of 
a  motor-generator  set  coupled  to  a  flywheel  for  reducing 
shocks  of  demand.  Mr.  Sykes'  paper  discussed  the  relative 
manufacturing  advantages  of  the  reversing  and  non-revers- 
ing rolling  mills,  and  discussed  the  control  of  roll  motors  by 
which  it  is  possible  to  reverse  the  mill  even  more  quickh' 
than  tlie  material  can  be  handled.  The  discussion  of  Mr. 
Sykes'  paper,  which  turned  chiefly  upon  matters  of  steel- 
mill  practice,  was  taken  part  in  by  Mr.  Carl  A.  Pauly,  of 
Schenectadv.  and  Mr.  R.  Tschentscher,  of  South  Chicago, 
111. 

TELEGRAPHY    .\ND   TELEPHONY. 

Four  papers  were  presented  at  the  parallel  session  of 
Wednesday  afternoon  bearing  on  telegraphv  and  telephony. 
Mr.  J.  G.  Wray,  of  Chicago,  presided  at  this  meeting  and 
was  accorded  a  vote  of  thanks  at  the  conclusion  of  it.  The 
first  paper  presented  w-as  an  unusually  interesting  one  by 
Major  George  O.  Squier,  U.  S.  A.,  on  "Multiplex  Telephony 
and  Telegraphy  by  Means  of  Electric  Waves  Guided  by 
Wires."  Mr.  S.  G.  McMeen,  of  Chicago,  who  presented 
the  paper,  commented  on  the  extremely  interesting  nature 
of  Major  Squier's  invention  and  on  the  attention  it  had 
attracted  in  the  technical  and  lay  press.  Mr.  McMeen  also 
commented  on  the  fact  that  the  patent  covering  the  Squier 
system  of  multiplex  telephony  and  telegraphy  has  been 
dedicated  by  the  inventor  to  the  people  of  the  United  States. 

Those  taking  part  in  the  discussion  were  Dr.  Frank  B. 
Jewett,  of  New  York,  and  Messrs.  E.  F.  W.  Alexanderson, 
of  Schenectady,  and  J.  B.  Taylor,  of  Schenectady.  Mr. 
McMeen  closed  the  discussion.  The  gist  of  the  discussion 
was  that,  w^hile  the  invention  is  a  most  beautiful  and  inter- 
esting one,  it  is  at  present  to  be  regarded  more  as  a  fas- 
cinating laboratory  experiment  than  a  commercial  possi- 
bility. Mr.  McMeen  remarked,  however,  that  the  impor- 
tant feature  of  the  paper  is  the  hope  it  holds  out  for  the 
development  of  such  a  system  and  also  that  when  Prof. 
Alexander  Graham  Bell  finished  his  first  telephone  it  also 
was  only  a  beautiful  laboratory  experiment. 

The  paper  by  Mr.  F.  F.  Fowle,  of  Chicago,  on  "Telegraph 
Transmission"  was  presented  in  abstract  by  Mr.  F.  H.  Reed, 
of  Chicago.  Messrs.  Bancroft  Gherardi,  of  New  York,  and 
Prof.  G.  D.  Shepardson.  of  Minneapolis,  discussed  the  paper 
briefly. 

Mr.  Bancroft  Gherardi  then  presented  an  abstract  of  his 
own  paper  on  "Commercial  Loading  of  Telephone  Circuits 
in  the  Bell  System,"  Mr.  E.  H.  Bangs,  of  Indianapolis, 
Dr.  F.  B.  Jewett,  of  New  York,  Mr.  E.  H.  Colpitts,  of  New- 
York,  Mr.  E.  B.  Craft,  of  New  York,  Prof.  G.  D.  Shepard- 
son, of  Minneapolis,  Mr.   Allard  Smith,  of  Chicago,  and 


Mr.  J.  G.  Wray,  of  Chicago,  discussed  the  paper,  Mr. 
Gherardi  closing.  This  paper  and  its  discussion  brought 
out  many  interesting  facts  about  the  loading  of  telephone 
circuits  not  widely  known. 

Mr.  F.  P.  Valentine,  of  Boston,  presented  his  paper  on 
"Problems  in  Telephone  Traffic  Engineering."  Those  dis- 
cussing this  paper  were  Messrs.  A.  P.  Allen,  of  Chicago, 
W.  Lee  Campbell,  of  Chicago,  and  Bancroft  Gherardi,  of 
New  York.  Mr.  Valentine  closed  by  saying  that  recent 
telephone  studies  have  reduced  many  things  thought  to  be 
variables  to  well-known  quantities.  This  work  is  carried 
on  with  increasing  intelligence  and  great  advancement  has 
been  made  in  the  last  four  or  five  years. 

BO.\T  RIDE  ON  LAKE  MICHIGAN. 

Nearly  1000  persons,  members  of  the  Institute  and  their 
guests,  enjoyed  the  boat  ride  of  Wednesday  evening  on  the 
excursion  steamer  United  States  along  the  Chicago  water 
front.  By  a  happy  coincidence  a  brisk,  cool  north  wind  had 
imported  a  crystal-clear  atmosphere  from  the  head  of  Lake 
Michigan  and  the  lights  of  the  city  stretching  for  miles 
along  the  shore  were  visible  from  the  vessel's  course  several 
miles  off  the  land.  Refreshments  were  provided  on  board 
the  boat  and  an  orchestra  furnished  music  for  those  who 
cared  to  dance  on  the  broad  lower  deck. 

TRANSMISSION-LINE    OSCILLATION. 

With  Mr.  Percy  H.  Thomas,  chairman  of  the  committee 
on  high-tension  transmission,  presiding,  the  transmission 
session  of  Thursday  morning  was  opened  with  Mr.  G.  Fac- 
cioli's  paper  on  "Electric  Line  Oscillations,"  which  was  read 
bv  Dr.  Steinmetz.  The  author's  paper  dealt  with  tests  car- 
ried out  last  summer  on  the  ioo,ooo-volt  lines  of  the  Great 
Western  Power  Company,  to  obtain  information  on  oscilla- 
tions and  rises  of  potential  due  to  switching  operations. 
Extensive  oscillograph  records  were  secured  depicting  the 
conditions  existing  in  the  circuits.  Twenty-one  oscillograph 
records  were  reproduced  in  the  paper,  showing  the  effects 
of  various  switching  operations  under  different  conditions, 
which  were  fully  described  by  the  author,  and  explained  by 
Dr.  Steinmetz  with  his  characteristic  clarity  of  expression. 
These  records  show  extremely  high  frequencies,  although 
an  absence  of  high  potentials,  thus  showing  that  switching 
phenomena  give  rise  to  frequency  impulses  against  which 
protection  is  mainly  called  for.  Mr.  Faccioli's  paper  was 
discussed  by  Mr.  M.  H.  Collbohm,  of  Madison,  Wis.,  Mr. 
D.  B.  Rushmore,  of  Schenectady,  N.  Y.,  Mr.  P.  R.  Thomas, 
of  New  York,  and  Dr.  Steinmetz. ' 

DIELECTRIC    STRENGTH    OF    AIR. 

Dr.  T-  B.  Whitehead,  of  Baltimore,  next  read  a  paper  on 
"The  Dielectric  Strength  of  Air,"  supplementing  the  results 
presented  in  an  earlier  paper  on  the  subject  of  the  condi- 
tions under  which  air  breaks  down  in  the  neighborhood  of 
clean,  round  wires  subjected  to  high  voltage.  The  investi- 
gations included  a  summary  of  facts  bearing  on  the  funda- 
mental relations  between  diameter  and  surface  intensities, 
and  showed  the  influence  of  stranded  conductors,  of  varia- 
tions in  air  pressure  and  of  frequency. 

Mr.  F.  W.  Peek,  of  Schenectady,  N.  Y.,  followed  Dr. 
Whitehead  with  a  paper  on  "The  Law  of  Corona  and  the 
Dielectric  Strength  of  Air,"  in  which  he  discussed  results 
obtained  b)-  extensive  investigations  on  the  laws  of  corona 
carried  out  at  Schenectady  under  the  direction  of  Dr.  Stein- 
metz. Mr.  Peek's  paper  presented  an  enormous  mass  of 
observational  data,  attesting  the  elaborate  and  complete 
scale  of  the  work  undertaken  and  carried  out  with  the 
pracically  unlimited  facilities  at  the  command  of  the  inves- 
tigators. The  paper  pointed  out  that  loss  of  energv  does 
not  begin  immediately  the  disruptive  gradient  is  reached  at 
the  conductor  surface,  but  only  after  the  disruptive  strength 
of  air  has  been  exceeded  over  an  appreciable  distance  from 
the  conductor.  Due,  however,  to  conductor  surface  in- 
equality, some  loss  occurs  at  lower  potentials  below  the 
d'sruptive  critical  voltage.  Mr.  Peck's  paper  further  dis- 
closed the  relation  borne  by  corona  loss  to  frequency,  excess, 
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voltage,  conductor  diameter,  conductor  distance,  air  den- 

ity.  humidity,  snow,  wind,  fog,  rain,  etc. 

'lie  discussion  of  the  two  preceding  papers  was  opened 

Dr.  Steinnietz,  who  was  followed  by  Mr.  C.  M.  Davis,  of 

>chenectady,  A.  B.  Hendricks,  of  Pittsfield,  C.  F.  Scott,  of 

I'ittsburgh,  and  the  authors  of  the  papers. 

REPORTS   ON   TRANSMISSION    SYSTEMS. 

.\  summary  of  the  general  facts  brought  out  by  reports 
on  several  large  transmission  systems  of  80,000  volts  pres- 
sure and  above  was  next  presented  by  Chairman  Thomas. 
The  facts  stated  were  in  reply  to  inquiries  sent  out  by  the 
Institute  and  were  responded  to  by  J.  P.  Jollyman,  on  behalf 
of  the  transmission  system  of  the  Great  Western  Power 
Company,  Mr.  W.  S.  Lee,  of  the  Southern  Power  Company, 
Mr.  M.  Hibgen,  of  the  Great  Falls  Power  Company,  and 
Mr.  P.  T.  Hanscom,  of  the  Central  Colorado  Power  Com- 
pany. Mr.  Thomas  observed  that  the  operation  of  these 
high-voltage  systems  is  in  general  as  satisfactory  as  those 
A  irking  at  lower  potentials.  A  number  of  the  plants  are 
•rking  near  the  corona-loss  limit,  although  thev  are  not 
lidudicapped  in  operation  at  the  present  potential.  The 
chairman  referred  particularly  to  the  operation  and  design 
of  the  suspension-type  insulator  construction  and  the 
troubles  to  be  apprehended  from  the  mechanical  motions 

,  of  such  suspended  wires.     Mr.  M.  H.  Collbohm,  of  Madison. 

,  Mr.  L.  C.  Nicholson,  of 'Buffalo,  Mr.  Paul  M.  Lincoln,  of 
Pittsburgh,  and  !Mr.  X.  J.  Xeall,  of  Boston,  in  the  discussion 
iire^ented  the  benefits  of  their  own  experience  with  high- 
•i«ion  construction,  operation  and  maintenance. 

EXCURSIO.X  TO  GARY  STEEL  MILLS. 

Thursday  afternoon  was  taken  up  with  the  excursion  to 
the  great  works  of  the  Indiana  Steel  C-ompany  at  Gary, 
,   Ind..  25  miles  southeast  of  Chicago.    Through  the  courtesy 
j   of  the  General  Electric  Company  a  special  train,   stocked 
with  refreshments,  was  provided  for  the  Institute  members. 
•  Gary  the  600  visitors  went  aboard  an  observation  train 
1  were  taken  about  the  plant  property,  visiting  the  new- 
coke  ovens,   the   power   plants,   ore   unloaders,   conveyors, 
blast  furnaces,  open  hearths  and  the  various  mills.     Owing 
.   to  the  size  of  the  party  no  stops  were  made  lor  inspection 
j   of  the  interiors  of  any  of  the  buildings,  but  through  the 
courtesy  of  the  steel-corporation  officials,  invitations  were 
.   tendered  to  the  Institute  members  to  visit  the  plant  in  small 
.   parties  for  a  complete  inspection  of  the  processes  of  steel 
manufacture  at  this  most  modern  installation. 

CONFERENCE    OF    SECTION    DELEGATES. 

At  8:30  Thursday  evening  a  conference  of  Institute  offi- 
cers and  section  delegates  was  held  under  the  chairmanship 
of  Mr.  Paul  M.  Lincoln,  of  Pittsburgh,  who  in  his  opening 
speech  discussed  the  welfare  of  the  local  sections  of  the 
Institute,  inviting  the  suggestions  of  delegates  in  attendance 
as  to  how  sections  may  best  work  in  harmony  with  local 
societies. 

Prof.  George  A.  Hoadley,  of  Swarthmore,  pointed  out 
that  it  was  the  desire  of  the  sections  committee  that  there 
should  be  concentration  instead  of  dissipation  of  energy 
in  the  section  relations  with  local  engineering  societies. 
He  then  called  upon  Prof.  A.  S.  Langsdorf,  of  St.  Louis, 
who  described  how  local  rivalry  between  societies  had  been 
ended  in  that  city  by  the  organization  of  a  joint  committee 
drawn  from  the  various  societies.  This  committee  planned 
a  scheme  of  co-operation,  making  the  Engineers'  Club  the 
chief  factor,  with  the  national  society  branches  as  subordi- 
nates. .\  joint  council,  said  Professor  Langsdorf.  is  in 
charge  of  meetings  and  programs  at  St.  Louis,  and  the 
result  of  the  plan  has  been  to  stimulate  interest  and  atten- 
tion at  all  of  the  meetings. 

Mr.  L.  L.  Tatum,  of  Milwaukee,  said  that  the  Institute 
section  there  is  the  tenant  of  the  Milwaukee  Engineers' 
Society,  Institute  section  members  receiving  all  service; 
for  $3  a  year,  which  is  less  than  the  Engineers'  Society 
members  pay.  The  average  attendance  at  meetings  has 
been  between  forty  and  fiftv.     On  account  of  the  number 


of  young  engineers  engage.!  with  the  large  manufacturing 
companies  at  Milwaukee  elfort  has  been  chiefly  to  bring 
out  and  stimulate  the  interest  of  these  young  men. 

Mr.  N.  J.  Neall,  of  Boston,  said  that  in  his  city  the  chair- 
man of  the  Institute  section  appoints  a  delegate  to  serve  on 
a  joint  committee  with  those  of  the  three  other  engineering 
societies.  Three  joint  meetings  are  held  a  year,  one  under 
the  auspices  of  each  society.  A  social  event  of  importance 
is  the  joint  engineering  dinner,  the  attendance  of  which 
has  reached  400  persons.  Mr.  Xeall  pointed  out  the  advan- 
tages of  a  common  mailing  bureau,  equipped  with  addresso- 
graph,  etc.,  for  the  several  engineering  societies. 

Mr.  Earl  Wheeler,  of  Washington,  D.  C,  said  that  the 
electrical  men  in  the  capital  city  expect  to  co-operate  with 
the  Washington  Society  of  Engineers,  possibly  also  holding 
combination  meetings  with  the  Baltimore  Section  of  the 
Institute. 

Mr.  Ralph  W.  Pope,  secretary  of  the  Institute,  said  that 
beginning  with  the  soming  season  he  expects  to  devote  all 
of  his  attention  to  section  work,  and  hence  is  much  inter- 
ested in  the  development  of  section  interest.  He  discussed 
the  various  plans  of  section  organization  and  section  dues 
and  pointed  out  that  a  local  engineering  society  often 
exerts  more  influence  on  the  popular  mind  than  a  mere 
branch  section  of  the  national  society.  However,  he  urged 
members  of  the  Institute  to  form  a  local  section  where 
possible.  Mr.  Pope  also  referred  to  the  possibilities  of 
forming  sections  at  Birmingham,  Ala.,  and  in  New  York 
City.  The  Xew  York  Section,  he  explained,  would  permit 
the  discussion  of  many  interesting  papers  and  subjects  of 
a  less  important  nature  than  it  is  now  possible  to  bring  up 
at  regular  meetings  of  the  Institute.  Mr.  Pope  also  alluded 
to  the  useful  service  of  social  sessions  and  excursions  to 
plants  in  bringing  out  many  persons  to  section  meetings. 

Mr.  E.  Leonarz,  of  Mexico  City,  suggested  co-operation 
between  the  headquarters  of  national  societies  and  declared 
that  in  such  case  probably  an  engineering  building  might 
be  obtained  in  Mexico  City. 

MR.    pope's    RESIGN.\TI0N. 

President  D.  C.  Jackson  then  addressed  the  meeting  with 
relation  to  the  general  matters  of  the  Institute,  the  main 
object  of  which,  he  said,  is  the  stimulation  of  the  engineer- 
ing spirit  among  electrical  men.  The  Institute  now  has 
nearly  7400  members,  having  taken  on  436  during  the  last 
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year,  so  that  the  present  problem  is  not  to  increase  the  size 
of  the  organization,  but  to  assimilate  the  existing  new 
membership.  President  Jackson  spoke  of  the  national  char- 
acter of  the  trusteeship  and  members  of  the  board,  which, 
he  pointed  out.  is  made  up  of  delegates  from  a  number  of 
states,  although  for  purposes  of  obtaining  a  quorum  a  num- 
ber of  the  board  are  necessarily  chosen  from  Xew  York 
City.  The  American  Institute  of  Electrical  Engineers,  said 
President  Jackson,  is  the  only  institution  of  similar  impor- 
tance in  which  no  traveling  expenses  are  paid  officials  for 
attending  meetings.     Nevertheless,  he  added,  the  organiza- 
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tion  enjoys  the  most  conscientious  and  exacting  attendance 
of  those  intrusted  with  its  trusteeship. 

The  Institute,  continued  President  Jackson,  now  has 
clear  unencumbered  property  amounting  to  $600,000,  the 
major  part  of  which  is  a  one-third  interest  in  the  Engi- 
neering Societies  Building  in  New  York.  Ample  funds  are 
in  the  treasury  to  offset  the  existing  mortgage  against  the 
land  on  which  the  building  stands  and  which  is  owned  by 
the  Institute.  Of  the  yearly  income  of  $97,000  which  the 
Institute  enjoys,  said  the  president,  $65,000  is  now  required 
for  printing  proceedings,  holding  meetings,  for  office  ex- 
penses and  for  other  routine  matters.  The  $35,000  remain- 
ing last  year  was  divided  into  three  parts — one  going  to 
meet  expenses  of  the  various  committees,  another  being 
applied  on  the  library  fund  and  a  third  being  divided  among 
the  several  sections  of  the  Institute. 

President  Jackson  next  referred  with  feeling  to  the  loyal 
services  of  Secretary  Ralph  W.  Pope,  now  closing  his 
twenty-sixth  year  in  the  service  of  the  organization,  during 
which  time  upon  him  more  than  anyone  else  had  devolved 
the  work  of  building  up  the  Institute  to  its  present  important 
position  among  engineering  societies.  The  resignation 
of  Mr.  Pope  as  secretary  was  announced.  President 
Jackson  expressed  his  own  regret  that  the  effort  to  elect 
Mr.  Pope  honorary  secretary  with  a  vote  on  the  board  had 
been  unsuccessful  when  presented  to  the  membership,  and 
declared  that  in  affectionate  recognition  of  Mr.  Pope's 
notable  services  to  the  Institute  the  board  intends  to  em- 
ploy him  as  honorary  secretary,  with  supervision  of  section 
affairs,  at  the  present  salary.  A  committee  headed  by  Mr. 
Samup-l  G.  McMeen  recommended  that  the  amendment  re- 
lating to  the  secretary's  election  be  resubmitted  to  the  mem- 
bership, proposing  that  on  account  of  the  long  and  faithful 
service  of  Mr.  Pope  he  be  apopinted  honorary  secretary  for 
life,  at  the  salary  now  received  by  him.  A  resolution  of 
the  section  delegates  read  by  Professor  Langsdorf  also 
placed  on  record  the  high  personal  esteem  and  regard  in 
which  Mr.  Pope  is  held  by  the  Institute  members. 

Secretary  Pope  expressed  feelingly  his  appreciation  of  the 
sentiments  expressed  by  the  Institute's  officers  and  members, 
and  referred  to  the  high  standard  of  progressiveness  which 
characterizes  the  American  Institute  of  Electrical  Engi- 
neers. He  referred  modestly  but  with  evident  pride  to  his 
own  connection  with  the  growth  of  the  Institute,  and  said 
that  he  felt  the  best  time  for  him  to  retire  has  now  come 
with  the  Institute's  attainment  to  a  position  of  importance, 
housed  in  a  great  building  adequate  to  its  needs.  Feeling 
the  weight  of  advancing  years  he  has  tendered  his  resigna- 
tion, to  take  place  Aug.  i.  This  resignation  has  been  re- 
gretfully accepted  by  the  board  of  managers,  who  propose, 
however,  to  re-employ  Mr.  Pope  as  honorary  secretary  in 
charge  of  section  affairs. 

METHODS  OF  INSTITUTE  ELECTIONS. 

As  the  result  of  a  motion  introduced  by  Professor  Langs- 
dorf, chairman  of  the  sub-committee  on  methods  of  electing 
Institute  officers,  an  extended  discussion  occurred  on  the 
subject  of  official  nominations  and  elections.  Campaign 
methods  were  declared  unethical,  and  objections  were  made 
to  the  board's  right  to  choose  its  own  successors  by  appoint- 
ment. Methods  were  asked  which  would  better  recognize 
numbers  and  geographical  distribution  of  voters. 

President-elect  Gano  Dunn  referred  to  the  predominating 
interest  which  the  presidential  vote  attracts  over  that  for 
other  members  of  the  governing  body  of  the  Institute.  The 
motion  for  territorial  representation  he  compared  to  gov- 
ernmental conditions  in  this  republic,  where  Senators  are 
chosen  by  states  and  Representatives  by  districts,  according 
to  the  population.  Mr.  Dunn  also  brought  forward  a 
method  of  election  proposed  by  Assistant  Secretary  Hutch- 
inson by  which  any  nominee  securing  a  petition  signed  by 
50  or  100  members  might  announce  his  candidacy  for  an 
Institute  office.  The  ballots  giving  this  list  of  nominees 
could  be  accompanied  by  professional  records  of  the  candi- 


dates, to  aid  voters  in  making  their  selection.  President- 
elect Dunn  also  announced  the  reappointment  of  Mr.  Paul 
M.  Lincoln  as  chairman  of  the  section  committee  during  the 
coming  year,  which  provoked  hearty  applause  from  the 
members  present. 

GENERAL    PAPERS    OF    FRIDAY. 

Prof.  George  F.  Sever,  of  New  York,  presided  at  the  gen- 
eral session  of  Friday  morning.  Six  papers  were  presented, 
the  first  being  that  of  Mr.  R.  Wikander  of  Pittsburgh,  whose 
subject  was  "Economical  Design  of  Direct-Current  Elec- 
tromagnets." This  was  a  mathematical  treatment  of  elec- 
tromagnet design  with  practical  applications  of  the  theory 
outlined.     There  was  no  discussion. 

"Electrolytic  Corrosion  in  Reinforced  Concrete"  was  the 
title  of  a  paper  by  Prof.  C.  E.  Magnusson,  of  Seattle,  and 
Mr.  G.  H.  Smith.  Professor  Magnusson  gave  an  abstract 
of  the  paper,  which  he  spoke  of  as  a  progress  report,  show- 
ing the  results  of  tests  at  the  University  of  Washington. 
Various  methods  of  preventing  corrosion  were  discussed 
by  the  authors.  Mr.  Burton  McCollum  of  the  Bureau  of 
Standards,  Washington;  Mr.  E.  W.  Stevenson,  of  Wilkcs- 
Barre,  Pa.;  Prof.  George  A.  Hoadley,  of  Swarthmore,  Pa.; 
Prof.  A.  S.  Langsdorf,  of  St.  Louis,  and  Prof.  G.  D.  Shep- 
ardson,  of  Minneapolis,  took  part  in  a  short  general  discus- 
sion. Professor  Magnusson  closing.  The  general  opinion 
seemed  to  be  that  there  should  be  no  undue  alarm  over  the 
danger  of  electrolytic  corrosion  from  iron  embedded  in 
concrete.  Written  contributions  to  the  discussion  were  re- 
ceived from  Messrs.  Harry  Barker,  of  New  York,  and  Prof. 
W.  L.  Upson,  of  Burlington,  Vt.,  jointly,  and  from  Mr.  Guy 
F.  Shaffer,  of  New  York,  and  Mr.  Maximilian  Toch. 

Mr.  H.  Weichsel,  of  St.  Louis,  abstracted  his  paper  on 
"Wave  Shape  of  Currents  in  an  Individual  Rotor  Con- 
ductor of  a  Single-Phase  Induction  Motor."  Mr.  Theodore 
Hoock,  of  Wilkinsburg,  Pa.,  discussed  the  paper  briefly  and 
Dr.  A.  S.  McAllister  sent  in  a  written  communication  in 
which  he  protested  against  giving  credit  incorrectly  for  de- 
veloping the  method  described  by  Mr.  Weichsel  in  his  paper 
as  originally  prepared.  Chairman  Sever  asked  Mr.  Weichsel 
to  consider  this  point,  and  the  author  of  the  paper  said  that 
Dr.  McAllister  was  right  and  that  he  wished  to  correct 
the  error,  and  indeed  had  already  done  so. 

A  similar  paper  was  that  on  "The  Choice  of  Rotor 
Diameter  and  Performance  of  Polyphase  Induction  Mo- 
tors," written  and  presented  by  Mr.  Theodore  Hoock,  ' 
of  Wilkinsburg,  Pa.  Messrs.  E.  F.  W.  Alexanderson,  of 
Schenectady,  C.  J.  Fechheimer,  of  Ampere,  N.  J.,  and  H. 
Weichsel,  of  St.  Louis,  discussed  the  paper,  Mr.  Hoock 
closing. 

Mr.  J.  R.  Craighead,  of  Schenectady,  abstracted  his  paper 
on  "The  Aplication  of  Current  Transformers  in  Three- 
Phase  Circuits."  Then  Mr.  R.  W.  Atkinson,  of  Pittsburgh, 
presented  the  paper  on  "The  Cost  of  Transformer  Losses" 
prepared  by  Mr.  E.  C.  Stone,  of  Pittsburgh,  and  himself. 
These  papers  were  discused  at  the  same  time.  Mr.  A.  H. 
Pikler,  of  Ampere,  N.  J.,  praised  the  Stone  and  Atkinson 
paper.  Mr.  W.  C.  Smith,  of  Pittsfield,  Mass.,  Mr.  E.  A. 
Wagner,  of  Ft.  Wayne,  Ind.,  and  Mr.  H.  B.  Gear,  of 
Chicago,  also  took  part  in  the  discusssion. 

Mr.  R.  W.  Pope,  whose  resignation  as  secretary,  to  take 
effect  on  Aug.  i,  was  announced  at  a  preceding  session, 
spoke  briefly,  praising  those  who  had  made  the  preparations 
for  the  convention,  and  particularly  Mr.  George  F.  Sever, 
chairman  of  the  committee  on  meetings  and  papers. 

RESOLUTIONS. 

At  both  of  the  Friday  morning  sessions  the  committee  on 
resolutions,  consisting  of  Messrs.  Rushmore,  Magnusson 
and  Langsdorf,  presented  its  report,  which  was  adopted 
without  dissent.  Thanks  were  extended  to  Mr.  L.  A.  Fer- 
guson, chairman,  and  the  members  of  the  convention  com- 
mittee ;  to  Mr.  H.  M.  Byllesby,  chairman,  and  the  members- ■ 
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I  the  entertainment  committee;  to  the  Electric  Club  of 
liicago;  to  the  ladies  of  Chicago,  and  to  the  commercial 
rganizations  extending  courtesies.  The  report  contained 
his  interesting  declaration:  "The  extraordinary  success 
f  the  Chicago  convention,  the  greatest  in  the  history  of 
he  Institute,  redounds  to  the  credit  of  those  responsible  for 
ts  arrangement  and  attests  the  suitability  of  the  great 
'-    netropolis  as  a  convention  city." 

MECHANIC.M.  CHARACTERISTICS  OF  TRANSMISSION   LINES. 

With  Mr.  D.  B.  Rushmore,  of  Schenectady,  in  the  chair, 
V   Iiigh-tension  transmission  meeting  of  Friday  morning 
parallel  session)   opened  with  a  paper  on  "The  Solution 
.if  Problems  in  Sags  and  Spans,"  by  Mr.  W.  L.  R.  Rob- 
Ttson,  of  Philadelphia.     In  the  paper  the  author  discussed 
■   the  application  of  the  catenary,  rather  than  the  parabola, 
|o  the  solution  of  spans  of  great  length  and  large  sag,  in 
ivhich  the  latter  quadratic  curve  is  less  accurate  than  for 
i.hort  spans  of  small  sag.    Mr.  Robertson's  paper  discussed 
[he  effect  of  change  in  temperature  and  tension  on  the  sag 
.if  the  span,  and   presented   calculated   results  and   actual 
measurements  of  characteristic  spans  under  varying  summer 
•ind  winter  conditions.     The  paper  concluded  with  a  dis- 
■tission  of  spans  supported  from  different  levels,  with  defi- 
•ins  of  sag  under  these  conditions. 
I'he  Mechanical  and  Electrical  Characteristics  of  Trans- 
ii]>sion  Lines,"  a  paper  by  Dr.  Harold  Pender  and  H.  F. 
Thomson,  was  read  by  Mr.  Thomson.    This  paper  presented 
incompact  form  data  and  formulas,  together  with  their  der- 
-vations,  required  for  determining  the  mechanical  and  elec- 
rric  characteristics  of  transmission  systems.  A  set  of  charts 
appended  with  the  paper  enables  various  mathematical  op- 
?rations  to  be  accomplished  graphically  with  minimum  ef- 
fort.    The  authors  first  discussed  the  mechanical  analysis 
of  spans  of  various  kinds,  the  second  part  of  the  paper 
oeing  made  up  of  mathematical  analyses  of  the  electrical 
characteristics  of  transmission  systems. 
I    Mr.   P.   H.   Thomas  next  illustrated   graphical   methods 
Lif  making  sag  calculations   for  suspended  wires,  with  the 
aid  of  curves   plotted  to   show   stresses   as  ordinates  and 
lengths  and  sags  as  abscissas.     Included  in  Mr.  Thomas' 
paper  were  examples  of  practical  calculations   using  this 
Jnethod,  originated  by  him,   together  with  the  theoretical 
derivation  of  the  curves. 

The  three  preceding  papery  on  transmission-line  sub- 
jects were  discussed  by  Messrs.  D.  B.  Rushmore,  of  Sche- 
Jiectady,  Paul  M.  Lincoln,  of  Pittsburgh,  L.  C.  Nicholson,  of 
Buffalo,  N.  J.  Neall,  J.  B.  Balcomb,  of  Chicago,  W.  E. 
■Belcher,  of  Chicago,  and  P.  H.  Thomas,  of  New  York. 

Mr.  A.  O.  Austin,  of  Barberton,  Ohio,  next  read  a  paper 
on  "The  High-Efficiency  Suspension  Insulator,"  in  which 
he  described  tests  of  this  important  new  piece  of  trans- 
mission apparatus  under  conditions  simulating  those  of 
actual  operation.  The  studies  included  flash-over  or  arcing 
tests,  and  the  author  exhibited  curves  showing  the  surface 
iresistance  of  the  insulators.  The  paper  was  chiefly  taken 
■up  with  a  study  of  dielectric,  flashing  and  puncture  tests, 
and  closed  with  an  account  of  the  mechanical  strength  of 
these  insulators.  Mr.  Austin's  paper  was  discussed  by 
Messrs.  E.  E.  F.  Creighton,  of  Schenectady.  Paul  M.  Lin- 
coln, of  Pittsburgh,  L.  I.  Thomas,  of  Chicago,  and  N.  J. 
N'eall,  of  Boston. 

UNIVERSITY    ORGANIZATION. 

Prof.  A.  S.  Langsdorf,  of  St.  Louis,  presided  at  the  con- 
cluding session  on  Friday  afternoon,  at  which  only  one 
paper  was  presented,  that  of  Mr.  Ralph  D.  Mershon,  of 
New  York,  entitled  "Tentative  Scheme  of  Organization  and 
.'\dministration  of  a  State  University."  In  the  absence  of 
the  author.  Prof.  John  H.  Hunt,  of  Ohio  State  University, 
""olumbus,  Ohio,  read  the  paper.  Prof.  A.  H.  Ford,  Uni- 
versity of  Iowa,  Iowa  City,  opened  the  discussion,  and  he 
was  followed  by  Prof.  C.  F.  Harding,  Purdue  University, 
.Lafayette,  Ind. ;  Prof.  B.  B.  Brackitt,  State  College,  Brook- 
ings, S.  D.;  Prof.  A.  S.  Langsdorf,  Washington  University, 


St.  Louis;  Prof.  G.  D.  Shepardson,  University  of  Minne- 
sota, Minneapolis,  and  Prof.  M.  C.  Beebe,  University  of 
Wisconsin,  Madison.  The  general  trend  of  opinion  appeared 
to  be  unfavorable  to  the  proposal  outlined  by  Mr.  Mershon, 
particularly  in  respect  to  the  plan  of  having  an  alumni 
advisory  board  associated  in  the  control  of  university 
affairs. 

In  a  few  closing  words  Secretary  Pope  alluded  to  the 
size  and  success  of  the  convention  and  explained  that  Presi- 
dent Jackson  had  to  leave  before  the  last  day  in  order  to 
catch  a  steamer  to  Europe,  as  he  had  received  an  urgent  call 
to  England  on  consultation  work  on  which  he  is  engaged. 

Vice-president  Paul  M.  Lincoln,  of  Pittsburgh,  then  took 
the  chair  and  declared  the  twenty-eighth  convention  ad- 
journed. 

CONVENTION    NOTES. 

Mr.  Louis  A.  Ferguson  gave  an  enjoyable  luncheon  to  his 
fellow  past-presidents  of  the  Institute  at  the  South  Shore 
Country  Club  on  Thursday  at  which  problems  of  society 
development  were  discussed.  The  party  included  Messrs. 
T.  C.  Martin,  Frank  J.  Sprague,  F.  B.  Crocker,  C.  P.  Stein- 
metz,  B.  J.  Arnold,  J.  W.  Lieb,  Jr,  S.  S.  Wheeler,  D.  C. 
Jackson,  Gano  Dunn  and  the  host. 

*  *     * 

There  were  several  college  reunions  during  the  conven- 
tion, including  luncheons  for  the  Boston  "Tech"  men  at 
Vogelsang's  Restaurant  on  Thursday  and  for  the  University 
of  Wisconsin  engineering  alumni  at  the  Grand  Pacific  on 
Friday. 

*  *     * 

Following  the  example  of  the  New  York  N.  E.  L.  A.  con- 
vention placards  were  displayed  at  each  session  during 
parallel  sessions  showing  what  paper  was  being  discussed 
at  the  other.  Calls  to  the  telephone  o--  other  messages  were 
displayed  silently  by  stereopticon  without  interrupting  the 
proceedings. 

*  *     * 

President  Jackson  was  forced  to  leave  for  the  East  on 
Thursday  evening.  Messrs.  Percy  H.  Thomas,  Paul  M. 
Lincoln,  D.  B.  Rushmore,  J.  G.  Wray,  George  F.  Sever  and 
A.  S.  Langsdorf  made  acceptable  presiding  officers  in  his 
absence  and  at  parallel  sessions. 

*  *     * 

The  convention  arrangements  in  the  hotel  were  excellent, 
but  owing  to  the  very  large  attendance  it  was  sometimes 
difficult  to  make  one's  way  about  in  corridors  and  lobbies. 

The  daily  list  of  arrivals  prepared  under  the  direction  of 
Assistant  Secretary  Hutchinson  was  helpful  and  accurate. 

Thanks  are  due  many  Chicago  members  for  placing  their 
automobiles  at  the  disposal  of  delegates. 

*  *     * 

Mr.  Henry  M.  Byllesby  took  advantage  of  the  convention 
to  give  an  elegantly  appointed  dinner  to  about  sixty  gentle- 
men at  the  Chicago  Club  on  Thursday  evening,  June  29. 
The  table  decorations  and  lighting  effects  were  unique  and 
beautiful.  The  large  table  was  shaped  like  an  hour-glass 
with  ponds,  goldfish,  ferns  and  flowers  at  each  end.  A 
miniature  electric  railway  encircled  the  ponds,  while  over- 
head a  miniature  aeroplane  moved  above  the  guests.  There 
was  a  miniature  "wireless"  sending  station  and  many  other 
ingenious  novelties.  After  an  invocation  by  Rev.  Dr.  Page 
there  were  speeches  by  Mr.  Byllesby,  Mr.  C.  G.  Dawes, 
president  of  the  Central  Trust  Company  of  Illinois ;  Prof.  D. 
C.  Jackson,  of  Boston,  president  of  the  institute;  Mr.  George 
M.  Reynolds,  president  of  the  Continental  and  Commercial 
National  Bank;  Mr.  Samuel  Insull,  president  of  the  Com- 
monwealth Edison  Company;  Mr.  Gano  Dunn  of  Ampere, 
N.  J.,  president-elect  of  the  Institute,  and  Mr.  B.  J.  .A.rnold. 
of  Chicago.  Among  the  other  guests  were  Messrs.  Reginald 
Belfield,  of  London;  Horace  G.  Burt,  of  Chicago;  D.  B. 
Rushmore,  of  Schenectady;  E.  G.  Cowdery,  of  Chicago; 
Prof.  F.  B.  Crocker,  of  New  York ;  Mr.  L.  A.  Ferguson,  of 


92 


ELECTRICAL     WORLD 


Vol.  58,  No. 


Chicago;  Mr.  J.  B.  Forgan,  of  Chicago;  Mr.  A.  S.  Huey, 
of  Chicago;  Mr.  H.  H.  Kohlsaat,  of  Chicago;  Mr.  T.  C. 
Martin,  of  New  York;  Mr.  E.  W.  Rice,  Jr.,  of  Schenectady: 
Mr.  Charles  F.  Scott,  of  Pittsburgh;  Mr.  Frank  J.  Sprague, 
of  New  York;  Mr.  M.  B.  Starring,  of  Chicago;  Mr.  B.  E. 
Sunny,  of  Chicago;  Mr.  Hugh  M.  Wilson,  of  New  York, 
and  Mr.  S.  S.  Wheeler,  of  Ampere,  N.  J. 

The  speeches  were  in  earnest  vein,  following  the  ex- 
ample set  by  the  host,  and  related  to  the  economic  and  in- 
dustrial condition  of  th^  country.  The  dinner  served  also 
to  enable  a  number  of  visiting  engineers  to  become  ac- 
quainted   with    some    of    the    leading    men    of    affairs    of 

Chicago. 

*  *     * 

About  fifty  members  of  the  Tau  Beta  Pi  fraternity  among 
the  delegates  to  the  convention  held  an  informal  dinner  in 
the  Gray  Room  of  the  Hotel  Sherman  Wednesday  evening, 
June  28.  Among  the  members  of  the  fraternity  present  at 
the  meeting  were  President  Dugald  C.  Jackson,  of  the 
institute;  President-elect  Gano  Dunn;  Past-presidents 
Charles  P.  Steinnietz,  Bion  J.  Arnold  and  John  W.  Lieb, 
Jr..  and  Messrs.  P.  Junkersfeld,  R.  F.  Schuchardt,  W.  L. 
Abbott,  A.  N.  Motter,  J.  R.  Bibbins,  Elwood  Grissinger, 
Prof.  W.  F.  M.  Goss,  of  the  University  of  Illinois;  Prof.  C. 
F.  Harding,  of  Purdue  University;  Prof.  George  D.  Shep- 
ardson,  of  the  University  of  Minnesota;  Prof.  H.  V.  Car- 
penter, of  Washington  State  College,  and  Prof.  P.  B.  Wood- 
worth,  of  Lewis  Institue,  Chicago.  The  dinner  was  ar- 
ranged by  Mr.  Ralph  H.  Rice,  of  the  board  of  supervising 
engineers,  Chicago  Traction. 

*  *     * 

A  reception  and  tour  through  the  galleries  of  the  Chicago 
Art  Institute  was  arranged  for  the  visiting  ladies  of  the 
convention  on  Wednesday  afternoon.  Following  the  re- 
ception the  party  was  divided  into  groups,  under  the  direc- 
tion of  persons  connected  with  the  .A.rt  Institute,  who  con- 
ducted the  ladies  through  the  galleries,  explaining  objects 
of  interest.    A  5  o'clock  tea  followed  the  gallery  tour. 

*  *     * 

The  ladies  of  the  convention  were  entertained  at  luncheon 
at  the  South  Shore  Country  Club  on  Thursday  Automo- 
biles left  the  Hotel  Sherman  at  11  a.  m.,  taking  the  ladies 
out  to  the  club  over  the  South  Park  boulevards.  An  orches- 
tra was  provided  at  the  club  for  the  occasion,  and  during 
the  luncheon  Venetian  gondoliers  dressed  in  native  costume 
strolled  through  the  dining-room  singing  boat  songs.  A 
handsome  menu  formed  the  souvenir  of  the  luncheon.  Re- 
turning, the  party  was  taken  in  automobiles  for  a  trip 
through  the  West  Park  system,  reaching  the  Hotel  Sherman 
about  6  p.  m.  Sixty-five  ladies  attended  the  luncheon  and 
reception. 

*  *     * 

Mr.  Ralph  W.  Pope,  secretary  of  the  American  Institute 
of  Electrical  Engineers  since  1885,  presented  his  resigna- 
tion to  President  Jackson  at  the  convention,  as  noted  else- 
where. Mr.  Pope  has  been  a  conspicuous  figure  in  the  up- 
building of  the  great  national  engineering  society  with 
which  he  is  connected  and  in  doing  so  has  become  very 
widely  known  to  the  electrical  engineers  of  the  country. 
For  some  time,  however,  he  has  been  planning  to  transfer 
his  burden  to  the  shoulders  of  younger  men,  and  there  has 
been  considerable  discussion  of  the  manner  in  which  the 
step  should  be  taken.  Mr.  Pope's  resignation  is  to  take 
effect  Aug.  i,  when  he  will  be  made  honorary  secretary, 
receiving  the  same  salary  as  at  present  and  will  have 
charge  of  section  affairs  under  the  general  direction  of  the 
sections  committee  and  the  future  secretary.  By  this  plan 
the  institute  still  has  the  benefit  of  Mr.  Pope's  counsel  and 
services  while  expressing  in  a  substantial  way  a  realization 
of  the  value  of  the  work  which  he  has  done  for  the  Institute, 
and,  indeed,  for  the  whole  industry.  Mr.  Pope  was  elected 
secretary  of  the  Institute  on  May  19, 1885,  succeeding  Mr. 
T.   Commerford  Martin,  who  had  been  appointed   acting 


secretary  to  fill  the  vacancy  caused  by  the  resignation  0 
Dr.  Nathaniel  S.  Keith,  the  founder  of  the  American  Insti 
tute  of  Electrical  Engineers,  and  its  first  secretary.  Mi 
Pope  was  at  that  time  associate  editor  of  the  Electricim 
and  Electrical  Engineer.  During  the  following  two  yeari 
it  became  evident  that  the  growth  of  the  electrical  industn 
required  that  the  secretary  should  devote  practically  hi: 
entire  time  to  the  affairs  of  the  Institute  and  plans  to  this 
end  went  into  effect  in  1888.  Concurrently  the  first  inde 
pendent  otTice  of  the  Institute  was  established  at  5  Beekraar 
Street.  Perhaps  the  most  important  improvement  intro- 
duced at  this  time  was  the  organization  of  monthly  meeting;' 
which  appeared  necessary  in  order  to  keep  abreast  of  a  rapid 
ly  growing  art.  This  was  followed  by  the  publication  of  th( 
Proceedings  monthly,  and  the  issuance  of  an  annual  volume 
In  1893  the  establishment  of  sections  was  suggested  and  th( 
entire  plan  was  outlined  in  a  paper  presented  by  Jvlr.  Pope 
at  a  meeting  of  the  Institute  Oct.  18,  1893.  Local  meeting; 
were  held  in  Chicago  in  1894,  the  first  being  fixed  foi 
March  21.  This  was  of  unusual  interest  for  the  reason  thai 
it  was  simultaneous  with  the  New  York  meeting,  and  con 
nection  by  telephone  was  established  between  them  througl 
the  courtesy  of  Mr.  Edwin  J.  Hall.  The  question  of  locai 
meetings  languished,  however,  until  1902,  when,  under  tht 
administration  of  President  Scott,  it  became  a  well-recog- 
nized development  of  the  policy  of  the  Institute.  Mr.  Pope's 
previous  experience  in  journalism,  telegraphy  and  railroad 
accounting  was  of  great  value  when  devoted  to  require- 
ments of  the  secretary's  office.  He  believed  that  the  affair; 
of  the  Institute  should  be  conducted  on  business  principles, 
and  this  has  been  an  important  factor  in  its  numerical 
growth  and  financial  standing.  A  committee  has  been  ap- 
pointed to  consider  the  selection  of  a  temporary  secretary 


The  St.  Louis  Public  Service  Situation. 


In  a  speech  made  at  a  dinner  given  in  his  honor  by  the 
St.  Louis  Section  of  the  National  Electric  Light  Associa- 
tion on  June  24  Mr.  Alten  S.  Miller,  retiring  president  of 
the  Union  Electric  Light  &  Power  Company,  of  St.  Louis, 
took  occasion  to  allude  to  the  relations  of  that  compan\ 
to  the  city  government.  He  referred  to  the  organization 
of  the  company  as  highly  efficient,  but  said  that  the  stock- 
holders were  not  receiving  a  fair  return  on  their  invest- 
ment, owing  to  the  concessions  demanded  by  the  Public 
Service  Commission  of  the  city,  and  also,  perhaps,  to  the 
policy  of  a  board  of  directors  in  having  too  much  confi- 
dence in  public  fairness  and  gratitude.  As  reported  in  the 
newspapers,  Mr.  Miller  continued : 

"The  situation  is  a  strange  one.  The  Municipal  Assem- 
bly has  passed  an  ordinance  under  authority  of  a  statute 
which  gives  power  only  to  fix  rates.  The  ordinance  does 
not  fix  rates,  but  regulates  the  rates  and  operation  of  the 
company.  Most  of  the  regulations  are  reasonable  and  have 
been  followed  by  the  company  for  years.  The  company  is 
willing  to  make  a  rate  for  residences  that  will  average 
lower  than  9J/2  cents  per  kw-hour,  this  rate  to  be  arranged 
in  such  a  maner  as  to  stimulate  business.  The  company 
went  so  far  as  to  have  an  ordinance  prepared  that  would 
give  the  city  practically  all  it  asked  for,  but  when  this  ordi- 
nance was  presented  to  the  company's  counsel  he  advised 
that  it  was  subject  to  the  same  legal  objection  as  the  Mu- 
nicipal Assembly  ordinance  in  that  it  regulated  rates, 
whereas  the  city  has  only  the  right  to  fix  rates.  In  the 
words  of  'Pooh  Bah,'  'Here's  a  pretty  mess.'  As  a  result 
of  a  series  of  blunders  the  city  has  passed  an  act  which  we 
are  told  by  counsel,  and  believe,  cannot  be  enforced." 

In  concluding  Mr.  Milller  gave  his  former  associates  in 
the  company  this  advice :  "If  you  do  not  believe  in  the 
honesty  and  good  intentions  of  the  management,  you 
should  go  elsewhere.  You  can  accomplish  little  without 
confidence  in  your  employers  and  associates.  If  you  are 
convinced,   you   must   shout   it    from   the   housetops.      Telh 
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yniir  neighbors  and  friends  and  their  friends  that  the  com- 
pany is  fair  and  reasonable;  that  it  has  spent  millions  and 
r-  entitled  to  a  fair  return  on  the  money  so  spent;  that  it  is 
entitled  to  some  consideration  for  its  good  service  to  the 
public  and  to  some  share  of  the  saving  made  through 
economical  management.  In  time  the  people  will  realize 
that  voii  are  right." 


fc 


Street  Lighting   and    Franchise    Controversy  at 
Chisholm,  Minn. 


.\  pending  lawsuit  at  Chisholm,   Minn.,  in  regard  to  a 

franchise   and   street-lighting   contract    has    recently   been 

settled  by  the  passage  of  a  new   franchise  ordinance   for 

the  electric-light  and  power  company.     This  controversy 

arose  primarily  out  of  alleged  failure  of  the  Range  Power 

Company  to  give  adequate  electric-light  and  motor  service. 

Tlie  village   of   Chisholm   is  a   rapidly   growing  town   of 

about  5000  population  in  the  heart  of  the  famous  Mesaba 

iron-mining   district,    and    is    near    to    several    large    iron 

mines.     In    i9o8  the   town   was   practically   destroyed   by 

rest  fires,  and   soon   after  the   Range   Power   Company 

-  given  a  twenty-seven-year  franchise.     The  company 

<  operating  a  gas  engine  and  producer  previous  to  the 

rning  of  the  town  with  but  poor  success.     After  the  fire 

company   continued   to   operate   with   gas   engines   and 

't'loducers  by  adding  apparatus,  but  the   results  remained 

■■'!?,itisfactory.    Interruptions  to  service  were  frequent  and 

t.ige  fluctuations  and  low  voltage  were  common,  even 

'  ing  the  time  the  plant  was  in  operation.     To  make  mat- 

:  -  worse,  the  town  and  the  company's  business  grew  so 

idly  as  to  overload  the  plant,  in  spite  of  the  poor  serv- 

,  as  a  rapidly  growing  mining  town  demands  electric- 

,lit  service  even  if  it  is  not  of  the  best.     Protests  were 

lie  by  citj'  officials  and  by  mass    meetings    of    citizens 

against  the  kind  of  service  which  was  being  rendered,  but 

the  company   seemed   unable  to   cope  with    the   situation. 

1  Frequent  serious  breakages  of  gas-engine  parts  occurred 

•  and  the  overhauling  of  the  machinery  seemed  only  to  be 

I      followed  by  further  accidents  and  interruptions. 

After  two  years  of  poor  service  the  village  board  cast 

•  i  about  to  see  what  relief  could  be  obtained  and  the  com- 
I  I  pany's  ordinance  as  drawn  seemed  to  offer  some  oppor- 
'.  ,  tunity  for  action  by  the  city.    This  ordinance  provided  for 

I  all-night  service  except  in  certain  contingencies,  such  as 
fire,  riot,  etc.,  when  the  company  might  be  excused  tempo- 
rarily. It  also  provided  that  the  street  arc  lamps  should  be 
of  1200  cp  each  (nothing  being  said  as  to  this  being  a  nomi- 

•  :  nal  rating)  and  that  the  city  had  the  privilege  of  hiring  an 
■  expert  to  test  the  candle-power,   and   if   the  lamps  were 

found  to  be  less  than  1200  cp  the  expense  of  the  test  was  to 
be  paid  by  the  company  and  no  money  paid  by  the  city  for 
the  service.  The  ordinance  also  provided  that  poles  and 
wires  be  maintained  in  safe  condition.  In  September, 
i9io,  to  conform  with  the  ordinance,  the  city  employed 
Mr.  J.  R.  Cravath,  of  Chicago,  as  expert  to  conduct  a  test 

;  of  the  candle-power  of  street  lamps  and  a  forty-day  test 
on  the  general  character  of  the  service  rendered,  both  for 
street  and  commercial-lighting  purposes.  This  test  cov- 
ered the  candle-power  of  street  arc  lamps,  interruptions  to 
street-lighting  service,  street  lamps  out  and  in  bad  order, 
interruptions  to  commercial  incandescent  electric-lighting 
service,  voltage  regulation  of  incandescent  service  and 
safety  of  the  company's  pole  lines  and  other  devices. 

In  the  report  of  this  test,  which  was  rendered  to  the  vil- 
lage board  in  November,  it  was  first  pointed  out  that  actual 
1200  cp  is  a  commercial  impossibility  with  the  4-amp 
magnetite  series-arc  lamps  used.  Manufacturers'  tests  in 
printed  matter  showing  a  maximum  of  less  than  700  cp  and 
National  Electric  Light  Association  street-lighting  commit- 

.  tee  reports  rating  such  lamps  at  480  cp  were  quoted.  It  was 
shown  that  to  comply  with  the  terms  of  the  ordinance  a 


6.6-amp  magnetite  arc  should  have  been  installed.  Tests 
made  on  the  lamps  in  actual  service  at  Chisholm  showed 
poor  maintenance  conditions.  These  showed  candle-powers 
at  the  most  favorable  angle  of  from  516  maximum  to  84 
minimum.  A  number  of  lamps  were  found  to  be  giving 
very  low  candle-power,  which  was  presumably  due  to  elec- 
trode troubles  or  dirty  globes,  as  voltage  measurements 
on  the  dim  lamps  showed  voltages  from  65  to  70,  as  in  the 
case  of  the  best  lamps. 

As  regards  the  1200  cp  named  in  the  franchise  contract, 
it  was  pointed  out  that  there  was  no  excuse  for  ignorance 
on  this  subject  by  those  engaged  in  the  electric-light  and 
motor  business  in  190S,  when  it  was  drawn.  For  several 
years  previous  to  that  time  there  had  been  extensive  dis- 
cussion of  the  old,  erroneous  readings  of  arc  lamps,  both  in 
the  conventions  of  the  National  Electric  Light  Association 
and  in  the  technical  press.  The  tests  showed  that  the  cur- 
rent and  voltage  supplied  to  the  lamps  were  slightly  in 
excess  of  that  at  which  the  lamps  were  rated.  During  the 
forty  days  of  the  test  the  street-lighting  service  was  off 
149  hours,  owing  to  the  inability  of  the  station  to  carry 
the  load  during  the  early  evening  hours.  Records  of  indi- 
vidual lamps  out  while  arc  service  was  on  showed  a  large 
number  of  lamps  in  bad  order. 

Interruptions  to  incandescent-lighting  service  in  the 
forty  days'  test  totaled  twenty-six  hours  and  fifteen  min- 
utes during  ordinary  lighting  hours.  Voltmeter  reading? 
taken  by  means  of  recording  voltmeters  located  at  dif- 
ferent points  and  by  means  of  a  portable  voltmeter  at  a 
considerable  number  of  points  each  day  showed  voltages 
ranging  from  112  to  50,  voltages  between  80  and  9o  being 
very  common  on  some  dates.  The  report  also  called  at- 
tention to  the  fact  that  the  company's  secondary  circuits 
were  not  grounded  as  recommended  by  the  American 
Institute  of  Electrical  Engineers  and  the  National  Electric 
Light  Association ;  that  as  a  precaution  for  public  safety 
this  should  be  done  and  that  the  city  should  require  it  and 
insist  on  connection  being  made  to  the  city  water  mains. 

After  receiving  the  engineer's  report  the  village  board, 
acting  under  legal  advice,  declared  forfeited  the  street- 
lighting  contract  of  the  company  because  of  lack  of  fulfil- 
ment of  its  conditions,  and  also  declared  void  the  com- 
pany's franchise  ordinance  for  lack  of  fulfillment.  Pro- 
ceedings were  immediately  begun  by  the  city  to  bring  suit 
in  order  to  get  an  order  of  court  confirming  these  actions 
by  the  City  Council.  The  company's  representatives  ad- 
mitted the  inadequacy  of  the  service  which  had  been  ren- 
dered, but  maintained  that  the  interruptions  had  been  due 
to  causes  beyond  the  company's  control.  In  the  fall  of 
1910  it  installed  a  steam  engine  of  400  hp  with  two  150-hp 
boilers.  With  the  aid  of  this  steam  apparatus  it  was  able  to 
give  considerably  better  service.  In  the  hope  that  munici- 
pal purchase  and  operation  would  afford  relief  from  the 
intolerable  service  the  city  employed  Mr.  Charles  L.  Pills- 
bury,  of  Minneapolis,  as  consulting  engineer  to  make  an 
appraisal  of  the  company's  property.  Mr.  Pillsbury  re- 
ported a  valuation  approximately  equal  to  the  bonds  on 
the  property,  and  the  city  offered  the  company  a  sum  con- 
siderably in  excess  of  the  appraised  valuation.  The  officers 
of  the  company  refused  this  offer. 

At  the  last  moment  before  the  case  was  to  be  tried  an 
agreement  was  reached  whereby  the  company  received  a 
new  ordinance  which  had  been  passed  by  the  Council  and 
goes  into  effect  upon  acceptance  by  all  of  the  bondholders. 
This  ordinance  gives  the  company  a  twenty-five-year  fran- 
chise and  a  contract  to  supply  4-amp  magnetite,  constant- 
current  luminous-arc  lamps,  taking  60  volts  to  70  volts  at 
the  lamp.  It  is  elsewhere  specified  that  these  lamps  shall 
give  approximately  480  cp  from  10  deg.  to  15  deg.  below  the 
horizontal  when  in  street  use.  They  are  to  be  maintained 
in  service  .3650  hours  a  year.  The  price  is  to  be  $120  per 
year  per  lamp.  The  maximum  rate  for  commercial  lighting 
service  is  to  be  11  cents,  with  discounts  for  quantities,  in- 
stead of  14  cents  as  before.    A  minimum  service  charge  of 
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50  cents  per  month  is  allowed.  For  motors  a  minimum 
charge  of  50  cents  per  horse-power  per  month  is  provided. 
Provision  is  made  for  revision  of  the  company's  rates  at 
certain  periods  throughout  the  life  of  the  ordinance,  such 
revision  being  made  by  arbitrators  appointed  in  the  usual 
way,  one  arbitrator  by  each  party  and  the  third  by  the  two 
so  chosen.  Provision  also  is  made  for  purchase  by  the  vil- 
lage of  the  company's  plant  at  certain  stated  periods  upon 
notice  being  served  by  the  city.  In  such  an  event  the  valua- 
tion is  to  be  made  by  arbitrators  on  the  basis  of  the  cost  of 
reproduction  of  the  plant  less  proper  depreciation.  The 
purchase  price  is  to  be  10  per  cent  more  than  the  valuation. 
The  earning  capacity,  goodwill  and  franchise  are  not  to 
be  considered  in  determining  the  valuation. 

From  the  standpoint  of  the  city  this  ordinance  is  an  im- 
provement over  the  old  one  because  of  the  relief  it  affords 
from  inadequate  service  by  purchase  of  the  plant  by  the 
city.  From  the  standpoint  of  the  company  it  is  an  improve- 
ment because  it  does  not  require  arc-lamp  candle-powers 
of  impossible  realization  with  the  apparatus  now  installed. 
The  maximum  rates  are  11  cents  per  kw-hour  in  the  new 
ordinance  as  against  14  cents  in  the  old.  The  city  officials 
of  Chisholm  were  apparently  actuated  by  no  particular 
desire  to  have  municipal  ownership  of  the  plant,  but  simply 
by  a  desire  to  get  adequate  service.  The  whole  trouble 
seems  to  have  arisen  from  an  overestimate  on  the  part  of 
the  company  of  the  ability  of  some  of  the  older  types  of  gas 
engines  and  producers  to  give  reliable  service.  While  the 
experience  of  the  Chisholm  company  with  a  gas-producer 
plant  has  been  disheartening,  it  should  be  remembered  that 
gas-engine  and  producer  plants  are  being  successfully 
operated  in  numerous  cases  over  the  country,  and  that  fail- 
ure in  this  case  is  to  be  attributed  to  the  particular  unfortu- 
nate conditions  existing  in  this  plant  rather  than  to  gas- 
engine  producer  plants  in  general,  including  failure  to  recog- 
nize that  the  successful  operation  of  a  plant  of  this  kind 
calls  for  men  skilled  in  gas-engine  and  producer  operation. 


New  Jersey  Commission  News. 


Massachusetts  Legislative  Notes. 


The  bill  providing  for  the  electrification  of  steam  rail- 
roads at  Boston  subject  to  the  supervision  of  the  Railroad 
Commission  has  been  referred  to  the  next  Legislature  by 
the  Senate,  the  vote  being  19  to  13  against  the  passage  of  a 
law  requiring  electrification  by  the  present  Legislature. 
This  action  destroys  any  hope  of  an  electrified  suburban 
service  based  upon  a  compulsory  act  in  191 1.  There  is 
still  some  prospect  that  a  bill  authorizing  the  New  York, 
New  Haven  &  Hartford  Railroad  to  build  a  tunnel  under 
Boston  Harbor  will  be  passed  at  this  session,  and  if  this  is 
done,  a  provision  for  electrification  between  Readville  and 
Lynn  is  regarded  as  practically  certain.  With  the  approval 
of  Chairman  Hall,  of  the  Railroad  Commission,  a  bill  has 
been  introduced  giving  mandatory  instead  of  recommenda- 
tory powers  to  the  commission,  including  the  power  to 
originate  investigations  of  rates  and  service. 


Massachusetts  Commission  News. 


The  Buzzards  Bay  Electric  Company  has  petitioned  the 
Gas  &  Electric  Light  Commission  for  authority  to  extend 
its  lines  into  the  towns  of  Bourne,  Barnstable  and  Sand- 
wich. The  Fall  River  Electric  Light  Commission  has  peti- 
tioned the  commission  for  the  right  to  issue  $200,000  of 
additional  stock,  to  meet  the  cost  of  plant  extensions  and 
improvements. 

Two  new  petitions  bearing  upon  the  question  of  rates 
have  been  received  by  the  Gas  &  Electric  Light  Commission, 
one  coming  from  consumers  of  the  Natick  Gas  Light  Com- 
pany's service  and  requesting  a  reduction  in  the  price  of 
gas,  and  the  other  from  residents  of  Revere,  praying  for  a 
reduction  in  the  price  of  electricity. 


The  New  Jersey  Board  of  Public  Utility  Commissioners 
has  recently  approved  an  ordinance  of  the  borough  of 
Penns  Grove  granting  franchises  to  the  People's  Rural 
Telephone  Company  and  has  also  approved  the  proposed 
issue  by  the  West  Jersey  &  Seashore  Railroad  Company  of 
5  per  cent  mortgage  bonds  to  the  amount  of  $1,089,000. 

A  hearing  has  been  held  by  the  board  on  the  complaint  of 
Cochran,  Drugan  &  Company,  manufacturers,  whose  works 
are  located  across  the  line  dividing  Hamilton  Township 
from  the  city  of  Trenton.  The  Trenton  &  Mercer  County 
Traction  Company  charges  a  lo-cent  fare  to  this  point, 
which  the  complainant  alleges  is  more  than  is  charged  for 
greater  distances  in  other  directions  by  the  same  company, 
and  places  it  at  a  disadvantage  in  the  employment  of  labor. 
The  company  contended  that  the  terms  of  its  franchises 
do  not  admit  of  its  collecting  more  than  one  fare  in  Hamil- 
ton Township,  and  that  if  it  extended  the  5-cent  fare  zone 
beyond  the  boundary  line  it  would  be  unable  to  collect  an 
additional  fare  for  a  trip  of  several  miles  through  the 
township. 

New  York  Commission   News. 


I 


The  New  York  Public  Service  Commission,  Second  Dis- 
trict, has  received  a  petition  from  the  Olean  Electric  Light 
&  Power  Company  for  an  order  authorizing  the  issue  of 
$185,000  first-mortgage  5  per  cent  forty-year  gold  bonds. 
The  proceeds  are  to  be  used  for  the  construction  and  equip- 
ment of  a  new  generating  station  at  Sears  and  the  build- 
ing of  a  high-tension  transmission  line  from  Sears  to  the 
city  of  Olean  and  making  improvements  to  its  present  dis- 
tributing system  in  the  city  of  Olean,  for  an  additional  dis- 
tributing line  to  the  city  of  Allegany,  acquiring  and  install- 
ing a  new  arc-lighting  system  in  the  city  of  Olean,  and  for 
the  refunding  of  present  mortgage  indebtedness. 

The  village  of  Hunter,  Greene  County,  has  petitioned  the 
commission  for  an  adjustment  of  certain  difficulties  that 
have  arisen  between  it  and  the  Schoharie  Light  &  Power 
Company  because  of  the  expiration  on  Nov.  i,  1910,  of  a 
five-year  contract  for  street  lighting  which  was  held  by  the 
Schoharie  company.  The  village  alleges  that  it  has  elected 
to  exercise  the  right  to  renew  this  contract  for  a  further 
term  of  five  years  at  the  same  price,  but  that  the  company 
refuses  to  accept  the  renewal  and  desires  an  increased  rate. 
Negotiations  for  a  new  contract  having  finally  failed,  the 
company  shut  off  the  supply  of  service  and  the  commission 
is  now  asked  by  the  village  authorities  to  adjust  the  mat- 
ter. The  price  paid  under  the  old  contract  was  $15  a  year 
for  thirty-four  incandescent  lamps  of  32  cp  each,  the  con- 
tract further  providing  that  the  company  should  install  and 
maintain  without  cost  to  the  village  one  2000-cp  inclosed- 
arc  lamp.  As  a  further  cause  of  complaint  against  the 
company  the  trustees  allege  that  in  violation  of  the  condi- 
tions of  the  franchise  under  which  the  company  operates, 
the  company  arbitrarily  refused  to  change  the  location  of 
several  poles  in  accordance  with  the  request  of  the  munici- 
pal authorities.  A  copy  of  the  complaint  has  been  served 
upon  the  company  with  the  direction  that  answer  be  made 
within  five  days  provided  the  street-lighting  service  is  not 
at  once  renewed.  In  case  the  company  is  willing  to  renew 
the  street-lighting  service  it  may  have  twenty  days  in  which 
to  make  answer. 


Maryland  Commission  News. 


The  Maryland  Public  Service  Commission  has  received 
rn  application  from  the  Baltimore  &  Washington  Transit 
Company  for  permission  to  reorganize  and  issue  second 
mortgage  5  per  cent  bonds  to  the  amount  of  $50,000,  as  i 
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(   as  been  unable  to  redeem  the  December  interest  coupons 

i    n  its  outstanding  $!oo,ooo  bond  issue  and  is  in  need  of 

J  lore  money  with  which  to  extend  and  complete  its  system. 

:  IS  understood  that  those  interested  in  the  project  have 

greed  to  subscribe  to  the  new  bond  issue  which  the  cum- 

lission  is  asked  to  authorize. 

The  Baltimore  city  administration  filed  with  the  commis- 
on  its  complaints  against  the  rates  charged  by  the  Con- 
Midated  Gas,  Electric  Light  &  Power  Conrpany  for  gas 
■  nd  electricity.  City  Solicitor  Edgar  Allan  Poc  submitted 
oth  complaints  to  Mayor  Preston  and  the  latter  promptly 
pproved  them.  They  were  at  once  filed  with  the  Public 
ervice  Commission.  Messrs.  Charles  M.  Colin,  general 
lanager  of  the  gas  division  of  the  company,  and  Herbert 
..  Wagner,  general  manager  of  the  electric  division,  act- 
ig  under  the  direction  of  President  J.  E.  Aldred,  of  the 
ampany,  held  a  long  conference  with  the  members  of  the 
immission  relative  to  the  procedure  to  be  adopted  by  ihc 
>nipany  in  filing  its  answer  to  the  complaints.  The  coni- 
lissioners  were  assured  by  these  gentlemen  that  the  com- 
any  was  both  willing  and  anxious  to  have  the  question  as 
I  1  rates  threshed  out  before  that  body,  and,  speaking  for 
le  company  and  Mr.  Aldred,  Messrs.  Cohn  and  Wagner 
iformed  the  commission  that  every  assistance  would  be 
iven  the  commission  in  the  examination  of  the  company's 
ooks  and  property. 

I  The  price  of  electricity,  especially  to  small  consumers, 

^ill  be  investigated  by  the    Public    Service    Commission. 

he  company  charges  small  consumers  lo  cents  a  kw-hour, 

•hich  the  petitioners  declare  is  unjust  and  unreasonable. 

I'he  matters  to  be  examined  by  the  commission,  as  stated  in 

leir  resolutions  adopted  last  week,  are :   First,  whether  the 

;    xices  charged  by  the  Consolidated  Gas,  Electric  Light  & 

ower  Company  for  electricity  are  unjust  and  unreason- 

;   '.ble.     Second,    whether    such    charges    are    unjustly    dis- 

:    riminatory  or   unduly   preferential.     Third,   whether  the 

ommission  should  determine  the  reasonable  charges  to  be 

-^nfter  in  force  as  the  maximum  for  the  service. 


The  Jubilee  of  the  Dynamo. 

By  Brother  Pot.\mi.\\. 

ong  approaching  celebrations  is  one  to  be  held  in 
:  111  honor  of  the  fiftieth  anniversary  of  the  construction 
:  the  first  commercial-type  dynamo  by  Dr.  Antonio 
acinotti  in  1861.  In  i860,  while  a  student  under  his  father 
I  the  University  of  Pisa,  the  young  inventor,  then  in  his 
.meteenth  year,  had  the  matter  of  a  direct-current  machine 
,ell  in  mind.  He  had  a  clear  apprehension  of  the  principles 
/id  mechanism  by  which  such  currents  could  be  generated 
nd  utilized.  He  did  not,  however,  rush  into  print,  but 
ither  delayed  public  announcement  of  the  work  upon  which 
.e  was  engaged  until  he  had  settled  all  details  and  con- 
,ructed  a  model  that  realized  his  expectations.  Three 
fars  later,  in  1864,  he  wrote  a  full  account  of  his  invention 
:nd  published  it  in  the  columns  of  the  Nuovo  Cimento. 
>gether  with  an  illustration  of  the  little  machine  itself. 
i  Pacinotti's  invention  attracted  very  little  attention  at 
',ie  time:  indeed,  it  was  not  until  18S1  that  the  originality 
nd  merits  of  the  invention  were  publicly  recognized,  and 
!in  by  the  award  of  a  diploma  of  honor  at  the  Paris  Ex- 
■    'n  of  that  year. 

his  experimental  machine  Pacinotti  used  for  the  first 
lie  the  ring  armature  with  its  symmetrically  grouped  coils 
innected  to  the  bars  of  the  commutator,  an  arrangement 
lat  was  reinvented  by  Gramme  and  embodied  by  him  in  the 
ynamo  which  he  gave  to  the  industrial  world  in  1870. 
Pacinotti  seems  to  have  resembled  Faraday  in  his  prefer- 
nce  for  the  field  of  research  rather  than  for  the  field  of  de- 
lelopment  and  exploitation.  Having  discovered  the  com- 
lutated-ring  armature  and  satisfied  himself  of  its  useful- 
ess  as  a  generator  of  direct  currents,  he  left  to  the  ingenu- 
y  of  others  the  task  of  converting  his  laboratory  model  into 


a  thoroughly  practical  and  commercially  efficient  machine. 

The  principle  of  reversibility  did  not  escape  the  attention 
of  the  young  Pisan  investigator,  for  he  says  in  equivalent 
words  that  by  supplying  the  machine  with  current  it  will 
work  satisfactorily  as  a  motor. 

The  reversibility  of  the  Gramme  machine  was  first  shown 
by  Fontaine  at  the  Vienna  Exposition  of  1873,  where  the 
writer  saw  two  similar  Gramme  machines  connected  elec- 
trically together  and  placed  some  1600  ft.  apart.  The 
generator  was  driven  by  a  gas  engine ;  on  closing  circuit  the 
distant  machine  was  set  in  motion  and  used  in  the  operation 
of  a  pump. 

Many  years  later  the  writer  saw  another  instance  of  the 
principle  of  reversibility.  In  this  case  It  was  the  reversi- 
bility of  the  electrostatic  machine,  of  the  Winshurst  type, 
shown  by  the  inventor  himself  at  his  home  on  Clapham 
Common,  London.  The  generator  was  a  12-in.  machine ; 
the  motor,  which  was  about  4  in.  in  diameter,  responded 


Antonio  Pacinotti. 

very  well  to  the  energy  which  was  sent  through  its  brushes, 
and  even  made  its  usually  calm  and  phlegmatic  inventor 
wax  enthusiastic,  for  the  nonce,  over  its  excellent  perform- 
ance. 

The  early  recognition  by  Pacinotti  of  the  great  principle 
which  renders  the  electrical  transmission  of  energy  possible 
places  him  among  the  pioneers  of  science  and  the  benefac- 
tors of  humanity.  He  is  now  in  his  seventy-first  year  (born 
June  17,  1841),  professor  of  technological  physics  in  the 
University  of  Pisa  and  Senator  of  the  Kingdom  of  Italy. 

Interesting  matter  connected  with  this  first  chapter  in 
the  history  of  the  modern  dynamo  will  be  found  in  the 
library  of  the  American  Institute  of  Electrical  Engineers. 
No.  1601  of  the  catalog  of  the  Wheeler  gift  contains  the  six 
pages  of  the  original  article,  with  illustrations,  published  in 
the  Nuovo  Cimento  in  1864  under  the  title  of  "Descrizione 
di  una  Macchinetta  Elettro-Magnetica."  No.  2444  consists 
of  an  autograph  letter  and  memoranda,  sketches  and  photo- 
graphs (of  father  and  son)  furnished  by  Pacinotti  to  the 
late  Mr.  Franklin  L.  Pope  to  assist  in  the  preparation  of 
an  article  from  his  gifted  pen  which,  under  the  title  "The 
Genesis  of  the  Modern  Dynamo:  Antonio  Pacinotti."  ap- 
peared in  the  Electrical  Engineer  in  September  and  Octo- 
ber, 1892. 


CURRENT    NEWS   AND    NOTES. 


Electrical  Engineering  at  Massachusetts  Institute 
OF  Technology. — Besides  graduating  the  largest  class 
ever  passing  from  the  undergraduate  course,  the  Massa- 
chusetts Institute  of  Technology  conferred  one  degree  of 
doctor  of  engineering  and  four  degrees  of  master  of  science 
on  men  taking  graduate  work  in  electrical  engineering. 
The  applicants  for  permission  to  become  candidates  for 
advanced  degrees  in  electrical  engineering  are  already  more 
numerous  than  they  were  last  year,  and  particularly  is  this 
true  in  respect  to  graduate  students  who  intend  to  study  the 
problems  of  electric  railroads,  electric  transmission  of 
power  and  the  organization  and  management  of  public- 
service  companies. 
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Grounding  in  Denver. — The  Denver  Gas  &  Electric 
Company  now  has  all  its  secondaries  grounded,  utilizing 
the  water  mains  entirely.  Its  distributing  system  is  also 
grounded  to  a  city  hydrant  on  each  block,  and  its  regula- 
tions require  that  all  new  interior  installations  shall  have 
the  neutral  and  the  conduit  grounded  to  the  largest  avail- 
able water  pipe  within  the  building. 

*  »     * 

Boston  Edison  Service  Adopted  by  Carlisle. — The 
Edison  Electric  Illuminating  Company  of  Boston  has  en- 
tered into  a  ten-year  street-lighting  contract  with  the  town 
of  Carlisle,  Mass.,  w-hich  lies  in  the  outer  suburban  area  at 
the  west  of  Lexington  and  Bedford.  The  town  has  a  popu- 
lation of  about  600,  a  street  length  of  about  ;}y  miles  and 
an  area  of  16.1  sq.  miles.  About  4.2  miles  of  streets  will 
be  covered  by  Edison  lighting  and  power  service  in  the 
initial  installations.  The  most  remote  point  in  the  town  is 
about  23.5  miles  from  the  company's  generating  station  in 
South  Boston.  It  is  expected  that  electricity  will  be  applied 
extensively  in  this  community  for  both  agricultural  and 
domestic  service. 

*  *     * 

Electric-Vehicie  Investigations. — The  electrical  engi- 
neering department  of  the  Massachusetts  Institute  of  Tech- 
nology has  received  .1.1  appropriation  of  $3,000  from  the 
Edison  Electric  Illunn'nating  Companv  of  Boston  to  be 
used  in  an  investigation  of  the  relative  operating  reliability 
and  cost  of  electric  trucks,  gasoline  trucks  and  horse  truck- 
ing, for  the  purpose  of  determining  to  what  degree  electric 
trucks  are  adapted  to  compete  with  gas  and  horse  trucks 
in  the  city  of  Boston.  This  investigation  will  cover  the 
co.st  of  delivery  of  goods  in  the  different  wavs  and  com- 
prise all  questions  which  concern  electric  trucks,  including 
the  influence  of  the  different  kinds  of  city  pavements  on 
cost  of  delivering  goods  and  the  effects  of  different  rout- 
ings of  the  vehicles.  The  investigation  will  be  partly 
theoretical,  but  it  will  be  planned  to  determine  practically 
what  it  ordinarily  costs  to  deliver  goods  under  city  condi- 
tions. This  part  of  the  investigation  will  be  accompanied 
by  actual  observations  extended  over  a  period  of  many 
months.  At  least  a  year  will  be  occupied  in  this  work  and 
Mr.  H.  F.  Thomson  has  been  appointed  research  associate 
to  carry  on  the  work  under  the  direction  of  Professor 
Pender. 

Novel  Electrical  Party  at  Fall  River,  Mass. — A 
party  of  officers  and  employees  of  the  Fall  River  (Mass.) 
Electric  Light  Company,  with  their  wives,  was  recently 
given  a  novel  entertainment  at  the  home  of  Mr.  and  Mrs. 
F.  S.  Root.  Invitations  were  issued  to  "A  Shocking 
Affair,"  the  cards  being  decorated  by  drawings  of  streaks 
of  lightning.  Upon  arriving  at  the  house  the  guests  were 
subjected  to  a  number  of  so-called  shocks,  arranged  as  fol- 
lows: Shock  No.  I  consisted  of  cartoons  of  those  in  at- 
tendance thrown  upon  the  screen  by  means  of  an  electrically 
illuminated  post-card  projector.  The  second  shock  con- 
sisted of  the  identification  of  various  groups  of  objects 
representing  some  electrical  term,  the  word  "in-can-de- 
scent"  being  prepared  by  a  bottle  of  perfume  in  a  tin  can ; 
the  word  transformers  being  represented  by  boxes  of  cold 
cream,  rouge,  puffs,  etc.,  and  the  word  tungstens  being  indi- 
cated by  ten  shoe  tongues.  In  the  third  event  the  guests 
performed  various  "stunts,"  including  a  game  of  ring  toss 
in  which  an  incandescent  lamp  was  lighted  whenever  the 
ring  was  successfully  thrown  over  two  miniature  lighting 
poles.  Another  incident  was  the  playing  of  a  game  similar 
to  "pit"  in  which  the  word  "electricity"  was  used  in  place 
of  the  usual  cards.  Score  cards  were  in  the  form  of  incan- 
descent lamps.  Refreshments  were  served  at  a  table  deco- 
rated with  a  model  of  the  company's  main  generating  sta- 
tion, including  a  pt)le  line  wired  with  miniature  lamps  with 
colored  bulbs.     From  the  lighted  station  came  the  hum  of 


a  small  motor,  and  smoke  produced  by  smoldering  cott. 
issued  from  the  chimney  in  a  lifelike  fashion.  Currc 
was  supplied  from  a  dining-room  chandelier,  the  realist 
wires  being  concealed  by  the  smoke  from  the  chimne 
The  affair  was  unanimously  voted  a  great  success  by  tl 
participants.  The  host  is  in  charge  of  the  power  sal 
department  of  the  company. 

*  *     * 

Illuminating  Engineering  Society  Convention  i 
Chicago. — The  date  of  the  forthcoming  convention  of  t! 
Illuminating  Engineering  Society  to  be  held  in  Chicaj 
has  been  fixed  for  Sept,  25,  26  and  27.  Mr.  John  F.  G 
Christ,  of  the  Commonwealth  Edison  Company,  120  Wc 
Adams  Street,  is  serving  as  chairman  of  the  conventii 
committee. 

*  *     * 

Engineering  Degrees  at  University  of  Illinois. — Tl 
College  of  Engineering  of  the  University  of  Illinois  at  tl 
commencement  exercises  on  June  14  conferred  the  bac 
elor's  degree  in  engineering  upon  202  men,  the  mastei 
degree  upon  nine  men  and  the  professional  degrees  of  ci> 
engineer,  mechanical  engineer  and  electrical  engineer  u[" 
eight,  four  and  five  men  respectively. 

St.  Louis  N.  E.  L.  ,\.  Section. — At  a  meeting  of  ; 
St.  Louis  Section  of  the  National  Electric  Light  Assn. 
tion    (Union  Electric  Light  &  Power  Company)    heM 
June  24  officers  for  the  ensuing  year  were  elected  as 
lows:     President,   Mr.   B.   F.   Crouch;   first   vice-presi'l 
Mr.  E.  H.  Tenney;  second  vice-president,  Mr.  Orrin  Hi, 
secretary,   Mr.   H.   G.   Kislingbury;   treasurer,   Mr,   D,    I 
Scullin.  I 

*  *  .  * 

Over  9000  N.   E.  L.  A.  Members. — The  successful 
ministration  of  Mr.  W.  W.  Freeman  as  president  of 
National  Electric  Light  Association  came  to  a  close  }>■ 
30  with  a  total  of  no  less  than  9214  members.     He  bey 
his  term  with  a  total  of  5736,  which  shows  a  gain  of  34 
for  the  twelve  months.     This  is,  of  course,  unprecedent 
in  the  annals  of  engineering  bodies,  but  it  is  believed  tli 
the   coming  year   under   President   Gilchrist  may   see  t 
figures  matched,  as  there  is  a  strong  movement  on  fort 
all  parts  of  the  country  toward  the  formation  of  comi 
sections  and  the  affiliation  of  state  associations,    Therr 
indications  that  the  membership  during  the  coming  v 
will  easily  reach  not  less  than  12,000. 

Anniversary  Booklet  of  Boston  Edison  Company, 
In  connection  with  the  twenty-fifth  anniversary  of  i 
organization  of  the  Edison  Electric  Illuminating  Conipi 
of  Boston,  Mass.,  an  attractive  booklet  of  forty-three  pa;. 
has  been  published,  reviewing  the  history  of  central-stati 
development  in  Boston  during  the  quarter  century  that  1' 
elapsed  since  the  inauguration  of  service  from  the  origii 
station  near  Head  Place.  The  booklet  describes  the  salii 
events  which  have  occurred  during  the  growth  of  the  co 
pany  from  these  small  beginnings  to  a  system  embraci 
600  miles  of  territory,  a  population  of  about  1,000,000  a 
over  1300  employees.  The  first  station  contained  a  90- 
engine  belted  to  two  Edison  dynamos  capable  of  supply! 
500  incandescent  lamps,  while  to-day  the  company  has 
generating  capacity  of  about  70,000  kw.  with  maxirai 
units  under  construction  or  in  contemplation  of  abc 
14,000  kw.  Nearly  forty  municipalities  are  supplied  w 
the  company's  service.  The  booklet  contains  numerc 
illustrations  of  the  company's  generating  plants  and  si 
stations,  a  m.ap  of  the  initial  and  present  systems,  chronolc 
of  important  events  in  its  life,  and  a  valuable  table  of  ca 
talization,  earnings,  expenses,  dividends,  sales  of  stO' 
customers,  connected  load  segregations,  rates  and  eli 
trical  sales  by  years  for  the  entire  period  of  1886  to  19 


-.1011.  ELECTRICAL     WORLD. 

A  BRITISH  DISTRICT-SUPPLY  SYSTEM. 


unston   Generating    Station  of  the  Newcastle-Upon- 
Tyne  Electric  Supply  Company. 

rHE  Northeast  Coast   Power  System  now  covers  an 
area   of   over    looo   square   miles,   extending    from 
Blyth  in  the  north  to  Guisboro  in  the  south,  and 
cstward  from  tlie  coast  to  Consett  and  Bankfoot,  England. 
•  t  the  present  time  it  is  supplying  some  150.000  hp  of  plant. 
■1  connection  with  railways,  tramways,  collieries,  shipvards. 
ghting.  heating,  cooking  and  chemical  works, 
'  Its   principal    generating  station   is    at    Carville-on-Tyne. 
■hich  is  coal-fired,  while  it  generates  a  large  quantity  of 
nerg>'  at  stations  utilizing  waste  heat   from  coke  ovens, 
'  :ng  engines,  etc.     The  principal  of  these  are  at  Blay- 
N'ewport.    W'eardale.    Bankfoot    and    Bowden    Close. 
...'.rs  are  in  process  of  construction  at  Redcar,  Port  Clar- 
nce  and  elsewhere.     The  steady  growth  in  the  company's 


miles  from  Carville.  One  reason  for  this  course  was  lu  ob- 
tain in  the  neighborhood  of  the  station  plenty  of  land  for 
further  new  processes  which  are  being  attracted  to  the  dis- 
trict as  a  result  of  the  cheap  electrical  energy.  The  com- 
pany is  already  supplying  large  electrochemical  works  near 
Carville.  but  the  land  available  for  future  developments  near 
Carville  is  not  large,  whereas  at  Dun.ston  there  is  at  present 
plenty  of  land  available  for  future  requirements.  .Another 
rea,son  for  this  policy  is  that  it  has  resulted  in  practically 
doubling  the  cable  capacity  of  the  very  heavy  cable  network 
which  exists  on  both  sides  of  the  Tyne.  The  Dunston  sta- 
tion is  situated  near  one  end  of  the  Tyne  network  and  the 
Carville  station  is  situated  toward  the  other  end.  The  ca- 
bles are  connected  together  at  Carville  by  means  of  a  tun- 
nel constructed  under  the  river  and  again  higher  up  the 
river  over  the  King  Edward  Bridge  and  the  old  High  Level 
Bridge.  It  will  therefore  be  seen  that  the  erection  of  the 
Dunston  station  improves  the  position  of  the  company  not 
inly  from  the  point  of  view  of  generating-station  capacity 


Fig.   1  —  Dunston   Station   of  the   Newcastle- Upon-Tyne   Electric   Supply   Company. 


uMiiess  has  entailed  the  erection  of  an  additional  coal-fired 
Ution  which  has  been  recently  built  at  Dunston-on-the- 
"ynt  and  is  here  described. 

'  The  Dunston  power  station  of  the  Newcastle-upon-Tyne 
'lectric  Supply  Company — one  of  the  largest  and  most  re- 
*ntly  designed  power  stations  in  Europe — contains  several 
ovel  features.  Its  construction  was  decided  upon  by  the 
ompany  about  three  years  ago  in  order  to  provide  for  the 
ontinued  increase  in  business,  amounting  to  about  20,000  hp 
-r  annum.  Although  the  company  has  still  more  spare 
'ifld  at  Carville,  it  was  considered  by  the  engineers  to  be 
etter  to  put  the  next  instalment  of  generating  plant  higher 
p  the  Tyne.  A  site  of  about  thirty  and  one-half  acres  was 
btained  on  the  south  bank  of  the  Tyne  at  Dunston,  about 
miles    above    the    High    Level    Bridge    and    some    8 


but  also  to  a  most  i'mportant  extent  from  a  distribution  point 
of  view  also. 

As  the  Northeastern  Railway  has  bridges  over  the  Tyne 
both  at  Blaydon  and  at  Newcastle,  the  Dunston  power  sta- 
tion being  about  equally  situated  between  the  two,  coal 
supplies  can  be  obtained  with  almost  equal  facility  from 
either  the  Durham  or  the  Northumberland  coal  fields.  Con- 
densing water  is  obtained  from  the  River  Tyne  by  means  of 
suction  pipes  for  each  generating  unit  taken  direct  to  the 
river. 

GENERAL  DESIGN. 

The  station  generates  three-phase  currents  at  a  frequency 
of  fortv  cycles  and  a  normal  potential  of  5750  volts.  The 
steam  pressure  is  200  lb.  and  the  steam  is  superheated,  the 
total  temperature  being  practically  570  deg.   Fahr. 
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The  station  is  designed  to  accommodate  eventually  six 
generating  nnits,  each  of  8000  kw  normal  rating  and  10,000 
kw  maximum  rating.  If  further  extensions  are  necessary  it 
is  intended  to  commence  a  new  engine-room.  The  engine- 
room  has  so  far  been  built  for  four  units,  of  which  there 
are  already  three  installed. 

For  every  two  units  there  will  be  a  boiler  house,  or  three 


the  gases  from  each  pair  of  boilers  are  dealt  with  by  one 
separately  driven  6s-hp  fan  and  one  chimney,  both  placed 
immediately  over  the  corresponding  boilers.  Between  the 
economizers,  which  are  arranged  overhead  in  pairs,  and 
down  the  center  of  the  boiler  house  are  bunkers  capable  of 
holding  a  week's  supply  of  coal,  assuming  the  station  to  be 
operated  at  50  per  cent  load-factor.     The  whole  boiler  in- 


Fig.   3 — General   View   of  Station. 

;!er  houses  in  all.  One  has  so  far  been  completed.  On 
ii  side  of  the  boiler  house  there  are  four  boilers,  three 
which  are  capable  of  supplying  steam  to  drive  one  gen- 
ting  unit  at  full  load,  or  eight  boilers  per  house,  so  that 
eventually  there  will  be  twenty-four  boilers  in  the  station. 

THE  BOILER  HOUSE. 

Tlie  general  arrangement  of  the  boiler  house  consists  of 
isement  18.5  ft.  high  in  which  the  ashes  are  dealt  with. 
1  bunkers  are  provided  under  each  boiler  capable  of 
-ing  the  accumulation  of  ashes  from  fourteen  hours' 
rking  at  full  load.  This  means  that  at  ordinary  load- 
I  ictors  each  ash  bunker  need  be  cleared  only  once  in  every 
twenty-four  hours.     The  ashes  are  removed  bv  trucks  which 


Fig.  5 — Boiler-Room  of  Dunston  Station. 

stallation  is  designed  so  that  when  working  at  maximum 
economy  the  chimney  gases  are  reduced  in  temperature  to 
below  300  deg.  Fahr. 

The  coal,  which  is  delivered  to  the  receiving  hoppers  by 
bottom-dumping  cars,  passes  first  through  a  crusher  and  is 
then  lifted  by  means  of  a  Babcock  &  Wilcox  conveyor 
capable  of  dealing  with  40  tons  of  coal  an  hour.  .'\d- 
vantage  has  been  taken  of  the  necessity  for  a  conveyor  to 
provide  at  the  end  of  the  boiler  house  storage  for  three 
weeks'  supply  of  coal  in  addition  to  that  in  the  bunkers  over 
the  boilers  themselves.  The  inclosure  is  arranged  to  re- 
ceive coal  from  the  conveyor  which  feeds  the  boiler-house 
bunkers.     Underneath  the   hoppers   there   is   a   tunnel    for 


Fig.  4 — Elevation  of   Dunston  Station  of  Newcastle-Upon-Tyne  Electric  Supply  Company. 


are  hoisted  by  electric  elevators  and  dump  their  load  into 
an  overhead  ash  bunker.  This  ash  bunker  has  a  capacity 
equivalent  to  from  two  to  three  days'  working  of  the  boiler 
house  and  is  arranged  over  a  railway  siding  so  that  ashes 
may  be  either  taken  away  by  rail  or  taken  by  railway  trucks 
to  the  dock  and  dumped  into  barges. 

The  boilers  are  grouped  together  in  pairs  on  the  first  floor, 
each  boiler  having  its  own  superheater  and  economizer,  but 


feeding  the  same  conveyor,  so  that  the  one  conveyor  delivers 
coal  direct  to  the  boiler-house  bunkers  or  delivers  it  to  the 
storage  bins  or  takes  it  from  the  latter  to  the  boiler-house 
bunkers.  The  coal  from  the  overhead  bunkers  is  led  by 
vertical  gravity  chutes  direct  to  the  receiving  hoppers, 
whence  it  is  fed  into  the  boilers  by  Babcock  &  Wilcox  chain- 
grate  stokers,  the  grate  area  per  boiler  being  168  sq.  ft. 
The  economizers,  of  which  there  is  one  to  each  boiler,  are 
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situated  at  the  top  of  the  building,  where  the  fans  are  also 
placed  in  a  well-lighted  and  roomy  economizer  house. 

The  boiler  house  has  a  series  of  galleries  at  different 
heights  for  water  tenders  and  in  order  to  give  access  to  the 
economizers,  fan  motors,  etc.  Each  mechanical  stoker  and 
each  economizer  scraper  is  driven  by  a  separate  inclosed 
electric  motor. 

GENERAL    ARRANGEMENT  OF  BUILDINGS. 

The  design  provides  that  eventually  there  shall  be  three 


niodation  of  the  different  parts  of  a  turbo-alternator  during 
repairs  or  overhaul.  This  space  communicates  by  means 
of  a  smaller  overhead  crane  with  the  fitting  arid  repair 
shop  erected  parallel  to  the  first  boiler  house.  Adjacent  to 
this  shop  are  offices,  messroom  and  lavatories  for  the  me- 
chanical engineers  in  charge  of  the  station  and  the  engine- 
room  staff. 

The  designers  have  aimed  to  get  as  compact  an  arrange- 
ment of  machines  as  possible,  so  as  to  facilitate  their  opera- 


Fig.    6— Section     Through    Switch     House 


end-on  boiler  houses,  each  with  its  own  coal  storage  on  the 
land  side  of  the  engine-room.  The  buildings  are  all  steel 
frame  structures,  very  little  brickwork  being  used  at  all. 
All  the  main  switchgear  is  arranged  in  a  separate  building 
about  450  ft.  away  from  the  engine  house,  thus  allowing 
not  only  of  a  very  light  and  convenient  engine-room  but  of  a 
switchhouse  from  which  cables  can  be  taken  in  and  out  on 
any  side,  therebv  greatly  facilitating  future  extensions. 

ARRANGEMENT  OF  UNITS. 

There  is  one  coal-storage,  boiler-house  and  coal-handling 
plant  for  each  set  of  eight  boilers,  and  one  boiler  house  to 
each  turbo-alternator  unit.  There  is  one  main  steam  pipe, 
feed-water  pipe,  hot-well  pump  and  ash-conveying  plant  for 
each  set  of  four  hollers.     There  is  one  economizer  and  coal 


Operating   Gear  of  Isolating  Switch. 


tion,  but  at  the  same  time  to  have  everything,  including 
auxiliary  machinery,  accessible  to  the  overhead  crane.  This 
even  applies  to  the  circulating-water  sumps,  of  which  there 
will  eventually  be  three,  one  for  every  two  units.  These 
circulating-water  sumps  are  situated  in  the  engine-room, 
inidway  between  each  pair  of  turbines,  and  go  down  a  depth 
of  30  ft.  below  the  engine-room  floor  level.  In  each  cir- 
culating-water sump  there  are  two  main  centrifugal  pumps, 
one  for  each  generating  unit,  and  situated  at  such  a  depth 
that  they  are  under  water  at  all  stages  of  the  tide.  The 
pumps  have  vertical  spindles  and  are  driven  by  6o-hp,  three- 
phase  electric  motors  installed  on  engine-room  floor  level. 
The  suction  of  each  circulating  pump  communicates  by  a 
24-in.   cast-iron   pipe   direct  with   the   intake   sumps  at   the 


f    T    T T    »    T       » 


T  T  » — I  I   » — J— r- 


■  ■»■■■■ 

■  ■  ■  ■  ■  ■  ■■ 


ml     Im 


p^'>?ti:t^       ^7:s!p^^^sm 


mmfss^^y'^^ 


E3: 


Fig.    7 — Pian    of    Hlgh-Tension    Switch     Room. 


chute  for  each  boiler.  Each  turbo-alternator  unit  has  its 
own  set  of  engine-room  and  boiler-house  auxiliaries,  sup- 
plied with  energy  from  an  independent  "unit"  transformer. 

TURBINE-ROOM. 

The  existing  turbine-room,  which  has  been  built  to  ac- 
commodate four  turbines,  has  a  railway  siding  under  a  40- 
ton  overhead  crane.  Adjacent  to  the  siding  is  a  space  at 
the  ground-floor  level  which   can  be   used   for  the  accom- 


river.  The  intake  sumps  are  provided  with  gratings,  and 
additional  self-cleaning  screens  are  provided  for  each  con- 
denser. One  salt-water  pump  is  also  installed  in  each  sump 
for  supplying  water  for  general  cleaning  purposes. 

Contrary  to  Continental  practice,  at  Dunston  the  neces- 
sary access  to  the  turbines  is  secured  by  means  of  openwork 
cast-iron  floor  plates  and  galleries.  The  whole  appearance 
of  the  engine-room,  provided  as  it  is  with  both  a  monitor 
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iiui  large  windows   running  the  whole  length  of   the 

-ide,  is  light  in  the  extreme.     Behind  the  turbines  on 

line  level  and  between  them  and  the  boiler  house  are 

ucd  pumps,  hot  wells,  water  meters,  etc.,  these  being 

ranged  to  be  operated  by  the  turbine  attendants.     Be- 


Fig.  9 — Control-Room   in   Switch   House. 

ith  the  pump  gallery  are  various  smaller  pumps,  etc.;  on 
ime  basement  level  are  the  condensers  and  electrically 
1  air  pumps.     The  feed-pump  exhausts  can  be  taken 

■  to  the   hot-well   tanks  or   to   the  water   softener,  or 
1  direct  to  the  atmosphere. 

TURBO-ALTERNATORS. 

Two  of  the  turbine   sets  at  present  installed  are  of  the 

.    llgemeine  Elektricitats  Gesellschaft  impulse  type,  and  one 

of  the  Parsons-Richardson-Westgarth-Brown-Boveri  type. 

he  alternators  are  designed  to  stand  the  severest  short- 

rcuits  which  are   likely  to   come  upon   them   in   practice. 

Lxciters  are  arranged  on  the  ends  of  the  alternator 

;-.      The  ventilating  fans  are  on  the  alternators  them- 

Kes,  and  the  air  is  drawn  in  through  special  filters,  there 

ing  a  separate  duct  and  filter  for  each  alternator.     The 

■  "'"t  air  ducts   from  the  alternator   are   so  arranged  that 

t  air  can  either  be  discharged  outside  the  building  or 
he  engine-room,  thus  making  it  possible  to  control  the 
rature  of  the  engine-room  at  will. 

AUXILIARIES  AND  STATION  SUPPLY, 
're-phase  current  is  used  at  440  volts  throughout  the 
n  for  motive  power.    The  motor-driven  auxiliaries  be- 
gging to  each  unit   are   normally   fed   from   a   separate 
;o-kw    "unit"   step-down  transformer   installed    in   a   fire- 
-  ;oof  compartment  opposite  each  alternator.     The  primary 
'  the  transformer  is  directly  connected,  through  switches, 
tlie  main  terminals  of  its  own  alternator   so  that  the 
iaries  are  supplied  even  if  the  main  alternator  switch 
t      In  addition   to  these   separate  low-tension   three- 
circuits,  for  each  unit,  there  is  a  common  low-tension 
-phase  system  fed  from  the  main  high-tension  busbars 
switch  house  through  two  500-kw,  three-phase  trans- 

■  rs,  which  supply  a  set  of  busbars  placed  in  an  in- 
I  gallery  in  the  engine-room.    A  supply  can  be  given 

;   starting  up  from  these  busbars  to  the  auxiliaries  be- 

'    nging  to  each  unit.     The  fields  of  the  exciters  can  be 

:parately  excited.     Tw-o  50-kw  motor-generators  provide 

■  supply  of  direct  current  at  100  volts  for  lighting  the 
1;  ;ition  and  for  charging  the  station  battery,  which  is  kept 
f-  i  circuit  to  insure  an  absolutely  independent  supply  of  light- 
it   ig.     A  smaller  motor-generator  is  also  used  for  charging 

''o  control  batteries  used  for  operating  the  high-tension 
'!■  j/itch  gear.  There  are  three  batteries  in  all,  the  larger 
'■  T  lighting,  giving  1000  amp  for  one  hour,  the  two  smaller 
«    0  amp  each.     A  250-kw   rotary   converter   supplies   the 

(.ergy  for  the  electric  locomotives. 


SWITCH  GEAR. 

The  switch-gear  arrangements  at  Dunston  are  perhaps 
the  most  interesting  part  of  the  station,  showing,  as  they 
do,  a  distinct  advance  upon  previous  practice.  Instead  of 
the  usual  elaborate  switchboard,  which  forms  a  striking 
feature  of  most  power-house  engine-rooms,  the  Dunston  en- 
gine-room contain  practically  no  high-tension  switch  gear 
or  electrical  instruments  at  all.  With  the  exception  of  cer- 
tain unobtrusive  high-tension  panels  of  "Ironclad"  type 
controlling  the  "unit"  transformers  which  supply  the 
auxiliaries  belonging  to  each  generating  unit,  and  an  indi- 
cating wall  ammeter  for  each  generator,  the  high-tension 
gear  and  instruments  are  installed  in  a  separate  switch 
house  450  ft.  away  from  the  engine-room. 

There  is.  however,  in  the  engine-room  near  each  gen- 
erator a  set  of  emergency  gear  for  tripping  the  main  high- 
tension  generator  switches  in  the  switch  house,  with  which 
is  interlocked  a  field  switch.  Apart  from  these  and  the 
direct-current  gear  for  motor-generators,  there  are  prac- 
tically no  electrical  connections  or  cables  visible  at  all; 
ducts,  etc.,  for  the  whole  of  the  main  cable  wiring  having 
been  provided  for  in  advance  and  so  hidden. 
SWITCH  HOUSE. 

The  switch  house  is  a  building  with  a  concrete  roof  135 
ft.  long  and  33  ft.  broad  by  32  ft.  high.  It  has  two  floors 
and  is  divided  into  two  divisions.  The  front  of  the  build- 
ing contains  on  the  ground  floor  the  offices,  lavatories,  etc., 
for  the  control-room  engineer.  The  operating  boards  are 
on  the  first  floor.  The  back  part  of  the  building,  shut  off 
by  iron  doors,  is  devoted  to  the  switch  gear  itself,  the 
main  oil-break  switches  and  busbars  being  on  the  upper 
floor,  while  the  isolating  switches,  series  and  shunt  trans- 
formers, etc..  are  on  the  underside  of  the  lower  room,  in 
full  view  and  accessible  from  the  lower  room  with  ladders, 
but  absolutely  out  of  reach  of  accidental  contact. 

CONTROLROOM. 

The  control-room  is  a  well-lighted  apartment,  40  ft.  by 
30  ft.,  with  part  glass  roof.  It  is  mainly  occupied  by  the 
semi-circular  operating  switchboard  (for  feeders)  and  the 
smaller  board  for  generators.  The  operating  board  of  black 
slate  is  divided  into  sections,  the  generator  and  transformer 


Fig.   10 — Three- Phase   Feeder  Circuit. 

panels  and  busbar  switches  being  placed  separately  from 
tlmse  controlling  the  feeders.  With  a  view  to  simplicity 
and  facility  for  extensions  the  various  operating  panels 
are  arranged  so  that  it  is  possible  at  any  time  to  change 
the  particular  feeder  controlled  by  any  individual  operating 
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panel.  The  control  gear  is  operated  by  means  of  direct 
current  at  a  pressure  of  loo  volts  from  two  small  batteries 
specially  used  for  this  purpose. 

GENERATOR  AMD  FEEDER  PANELS. 

Each  generator  panel  has  a  main  ammeter  and  volt- 
meter, power-factor  indicator,  indicating  wattmeter,  field 
ammeter,  watt-hour  meter,  etc.  It  also  has  a  switch  for 
controlling  the  governor  of  the  turbine  and  a  rheostat  hand- 
wheel  in  front  as  well  as  a  telegraph  to  each  generator.  At 
each  end  of  the  generator  board  is  a  synchronizing  panel 
with  a  rotary  synchronoscope.  Each  feeder  panel  on  the 
feeder  control  board  has  a  separate  set  of  instruments  and 
a  set  of  synchronizing  and  voltmeter  plugs  for  synchroniz- 
ing any  other  generating  station  with  the  machines  at 
Dunston.  The  feeders  are  protected  with  Merz-Price  pro- 
tective gear.  Both  the  feeder  and  generating  panels  have 
throw-over  control  switches  arranged  to  make  or  break 
the  main  oil-break  switch  immediately  contact  is  made.  The 
position  of  the  main  oil-break  switch  is  indicated  by  the 
lighting  of  a  red  or  blue  lamp,  and  the  operation  last  per- 
formed is  automatically  indicated  by  a  small  colored  pin 
on  the  switch  handle. 

SWITCH-ROOM. 

The  switch-room  itself  has  two  floors.  Access  is  obtained 
to  the  upper  floor  through  an  iron  door  leading  from  the 
control-room  and  to  the  lower  floor  from  the  passageway 
under  the  control-room.  The  busbars  and  main  oil-break 
switches  are  on  the  upper  floor  and  the  connections  and  iso- 
lating switches  and  instrument  transformers  on  the  lower 
floor.  The  cables  from  separate  generators  or  feeders  are 
brought  up  through  the  ground  into  separate  brick  cells 
opening  on  to  the  central  passageway  in  the  lower  chamber 
by  an  expanded-metal  door.  From  the  three-way  dividing 
bo.xes  the  three  single  connections  pass  through  the  wall  to 
a  brick  cell  on  the  other  side,  which  is  accessible,  by  means 
of  expanded-metal  doors,  from  the  outer  passages  running 
the  length  of  the  lower  chamber.  Each  of  these  latter  cells 
contains  three  single-pole  main  isolating  switches  as  well 
as  isolating  switches  for  the  shunt  transformers  which  are 
placed  on  the  ground  below  in  a  small  brick  cell,  protected 
by  sheet-iron  doors.  From  the  main  isolating  switches  the 
three  connections  are  taken  up  through  expansion  joints 
and  series  transformers  to  the  bottom  connections  of  the 
main  oil-break  switch  in  the  ceiling,  the  switch  itself  being 
placed  on  the  upper  floor. 

On  the  upper  floor  three  molded  stone  slabs  run  parallel 
to  each  other  along  the  room,  being  continuous  except  for 
a  division  of  some  6  ft.  or  7  ft.  in  the  middle.  The  main 
6000-volt  busbars  rest  upon  insulators  on  the  central  slab, 
which  is  5  ft.  high,  and  are  protected  by  expanded-metal 
screens  running  up  to  the  ceiling,  thus  forming  a  cage  in 
which  the  busbars  are  placed  and  are  visible  for  their  whole 
length.  The  busbars  are  divided  in  the  middle  of  the  room 
by  means  of  a  main  oil-break  switch,  capable  of  carrying 
20,000  kw  continuously.  On  the  two  side  slabs  are  fixed 
the  oil-break  switches,  the  left  side  of  the  room  being  en- 
tirely devoted  to  feeders. 

The  main  oil-break  switches  are  of  the  British  Thomson- 
Houston  Company's  type.  The  motors  operating  the 
switches  are  arranged  to  wind  up  a  spring  immediately  the 
switch  has  operated,  so  that  the  make  or  break  is  instan- 
taneous on  the  closing  of  the  control  switch.  Each  oil- 
break  switch  can  be  made  "dead"  by  means  of  isolating 
switches,  there  being  one  set  for  isolating  it  from  the  bus- 
bar and  one  for  isolating  it  from  the  incoming  cables. 
The  busbar  isolating  switches  are  situated  under  the  bus- 
bar slab  in  the  ceiling  of  the  lower  chamber,  but  the 
handles  operating  them  are  in  the  upper  chamber  on  the 
side  of  the  busbar  slab,  each  one  being  opposite  its  own 
main  switch.  All  the  high-tension  panels  are  provided  with 
balanced  protective  gear. 

In  addition  to  the  switch  gear  already  described,  there  are 
in  the  engine-rooni  a  neutral  isolating  switch  for  each  gen- 


erator and  a  set  of  emergency  tripping  gear,  by  which  tl 
main  generator  oil-break  switch  in  the  switch  house  c; 
be  operated  from  the  engine-room.  On  the  wall  of  tl 
engine-room  opposite  each  generator  there  is  an  indicatii 
ammeter  and  each  generator  also  has  its  own  "unit"  tran 
forming  set  in  the  transformer  annex. 

The  direct-current  switch  gear  principally  consists  of 
500-volt  traction  board  and  a   loo-voIt  board,  as  well 
the  main  lighting  distribution  fuse  board.    The  main  direc 
current  switchboard  with  the  motor-generators  is  situat 
in  the  corner  of  the  engine-room. 


A   NOVEL    METHOD    FOR    MAGNETIZING   TELI 
PHONE  GENERATORS. 


By  H.  p.  Clausen. 

AS  indicated  by  the  title,  this  article  is  a  discussion 
a  novel  method  for  efficiently  magnetizing  the  stt 
polarizing  magnets  of  a  hand-driven,  two-pole-arm 
ture  electric  generator.     Preliminary  to  this,   however, 
brief  discussion  appears  advisable  covering  the  character 
tics  of  the  current  delivered  by  such  a  machine. 

In  building  a  generator  suitable  for  use  in  connect] 
with  telephone  apparatus  it  is  the  standard  practice  to  co 
struct  the  machine  so  that  the  armature  will  be  rotate 
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Fig.    1 — Curves    of    Hand-Driven    Generators. 

approximately,  five  times  for  every  revolution  of  the  dri 
ing  gear.  Therefore,  the  average  operator  of  the  ha 
generator  causes  the  armature  to  rotate  so  that  current  v 
be  produced  at  about  20  cycles  per  second. 

In  order  to  secure  a  proper  signaling  margin  it  has  be 
found  necessary  so  to  wind  the  armature  that,  with  a 
system  of  permanent  magnets  applied,  the  current  will 
delivered  at  somewhere  around  80  volts.  Therefore,  in  t 
building  of  a  hand-driven  generator,  it  may  be  assum 
that,  with  the  armature  rotating  at  the  rate  of  1000  r.p 
and  a  voltmeter  load  of  1500  ohms,  the  current  is  deliver 
at  about  80  volts. 

In  order  to  permit  a  study  of  the  characteristics  of 
alternating  current  delivered  by  a  hand-driven  genera' 
it  will  be  of  interest  to  note  Fig.  i.  This  diagram  sho 
the  current  produced  by  two  generators  exactlv  similar 
so  far  as  magnetic  strength  and  windings  are  concern 
with  the  only  difference  that  curve  B  shows  the  e 
wave-form  of  a  generator  having  an  air  space  of  0.023 
between  the  armature  and  the  pole  piece,  while  curve. 
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allows  the  form  of  wave  when  the  same  generator  is  pro- 

i.led  with  an  air-gap  of  0.039  '"•>  'he  former  curve  being 

.kieed  by  machine  No.  I  and  the  latter  curve  by  machine 

In  reducing  the  results  of  the  direct  ineasurement  of  the 
emf  of  the  No.  I  and  No.  2  machines  it  was  found  that 
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Fig.   2 — Current   Output  of  Two    Machines. 

while  these  machines  are  of  standard  construction,  and, 
therefore,  known  as  the  regular  8o-volt  generator,  the  No. 

1  machine,  with  the  smaller  air-gap,  delivered  about  245 
volts  at  its  highest  emf,  while  the  No.  2  machine,  with  the 
larger  air-gap,  had  a  maximum  emf  of  215  volts.  In  order 
to  make  the  voltage  measurement  it  was  necessary  to  pro- 

I  vide  a  contact  upon  the  armature  through  which  the  voltage 
\  during  a  given  instant  could  be  measured.     In  order  to  ac- 
'  complish  the  measurement  a  source  of  direct  current  was 
■  opposed  to  the  current  generated  and  when  absolute  bal- 
ance was  had  in  the  potentials  of  the  two  sources  current 
,  ceased  to  flow  from  one  to  the  other  and  the  emf  of  the 
opposing  source  of  current   was  accepted  as  being  equal 
to  that  generated   by   the   armature   at   a   given   position. 
Upon  reducing  the  emf  curve  to  a  sine-wave  equivalent 
machine  No.  I  produced  the  sine-wave  B  and  machine  No. 

2  the  form  C. 

Before  leaving  this  subject  reference  may  be  made  to 


Fig.     3 — Brotten     Ring 
with  Magnetizing  Coll. 


-Magneto    Gen- 
erator. 


Fig.  2,  in  which  tests  of  the  actual  current  output  of  the 
two  machines  are  shown  so  as  to  compare  the  effect  of  the 
difference  in  the  air-gap  and  the  difference  in  the  current 
delivered  by  the  machines  after  they  have  been  subjected 
to  the  demagnetizing  influence  of  driving  the  machine  with 
the  armature  windings  completely  short-circuited. 


Referring  to  the  diagram,  it  will  be  observed  that  ma- 
chine No.  I,  having  the  smaller  air-gap,  starts  in  with  a 
voltage  of  89  (the  voltage  measurements,  it  should  be  re- 
membered, were  made  with  a  voltmeter  having  a  resistance 
of  1500  ohms).  Gradually  increasing  the  load  upon  the 
generator  while  driving  it  at  1000  r.p.m.,  it  is  observed 
that  as  the  current  delivered  increases  tlie  voltage  drops 
until  we  arrive  at  a  total  current  of  slightly  over  0.1675 
amp.  Now,  without  changing  the  conditions  in  any  way, 
the  load  was  gradually  removed,  with  the  result  that  when 
finally  reduced  to  the  voltmeter  resistance,  generator  No. 
I  delivered  current  at  something  under  76  volts.  In  other 
words,  after  building  the  generator  and  subjecting  it  to  the 
short-circuiting  operation,  it  was  found  to  have  dropped 
something  under  15  per  cent  in  the  voltage  which  it  was 
capable  of  generating. 

In  order  to  observe  the  effects  of  the  larger  air-gap  ma- 
chine No.  2  was  started  off  at  about  85^  volts  and  did 
not  quite  reach  the  0.1675  amp  point  of  machine  No.  i, 
stopping  at  0.161  amp,  and,  upon  ascending,  the  voltage 
finally  rested  at  slightly  under  69,  which  gave  a  reduc- 
tion of  1932  per  cent. 

From  the  above  tests  it  will,  therefore,  appear  that  since 
it  is  impossible  to  prevent  short-circuiting  a  generator  wind- 
ing while  it  is  being  driven,  we  find  that  the  No.  i  machine 
at  the  beginning  is  about  4  per  cent  better,  from  a  voltage 
standpoint,  than  the  No.  2  machine,  and  that,  after  having 
been  short-circuited,  it  is  about  9  per  cent  better.  It, 
therefore,  is  quite  obvious  that  if  an  air-gap  of  0.023  in. 
can  be  maintained  efficiently  from  a  mechanical  standpoint, 
it  will  produce  a  generator  about  9  per  cent  better  than  the 
machine  having  the  larger  air-gap.  Reducing  the  voltage 
and  ampere  line  to  a  watt  curve,  we  are  interested,  particu- 
larly, in  the  ascending  curve,  A  showing  the  No.  i  ma- 
chine curve  and  B  the  No.  2  machine  curve,  from  which  it 
will  be  observed  that  the  small-air-gap  machine  is  about 
iij^  per  cent  better  than  the  machine  provided  with  the 
larger  air-gap. 

Upon  attacking  the  problem  of  producing  a  generator 
which,  after  short-circuiting,  might  retain  a  greater  per- 
centage of  its  original  emf,  or,  at  any  rate,  prevent  3 
loss  of  from  15  per  cent  to  20  per  cent,  several  interesting 
experiments  were  conducted  and  a  method  was  finally  de- 
veloped which  permitted  of  increasing  the  initial  voltages 
of  the  two  generators  from  15  per  cent  to  20  per  cent; 
and  upon  short-circuiting  the  armature  and  driving  the 
machine  it  was  found  that  the  drop  of  potential  with  ma- 
chine No.  I  did  not  fall  below  90  volts.  This  was  accom- 
plished by  introducing  a  special  method  of  magnetizing 
and  by  observing  a  few  simple  precautionary  measures. 

Referring  first  to  Fig.  3,  this  shows  a  ring  of  iron  broken 
at  points  a  and  a",  provided   with   a  magnetizing  coil   h. 


Fig.      5 — Detail      of      Gen 
Shown   In   Fig.  4. 


Fig.   6— Method   of   Short- 
Clrculting   Pole  Pieces. 


Upon  passing  current  through  the  winding  it  is  well  known 
that  the  ring  magnet  is  magnetized  and  even  after  the  cur- 
rent ceases  to  flow  through  the  windings  of  the  coil  a  con- 
siderable attraction  is  still  observed  between  the  two  halves 
of  the  ring,  this  being  due  to  residual  magnetism. 

This  well-known  phenomenon  was  applied  to  the  magneto 
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generator  shown  in  Fig.  4.  Here  we  have  an  electromagnet 
of  suitable  power,  built  with  the  pole  pieces  so  arraiiged 
that  the  magneto  generator  will  rest  upon  the  projections 
and  permit  the  magnetic  flux  to  pass  through  the  limbs  of 
the  permanent  magnet,  which  is  shown  more  clearly  by  Fig. 
5.  The  first  experiments  along  this  line  were  not  very  suc- 
cessful, owing  to  a  large  portion  of  the  magnetic  flux  pass- 
ing from  pole  to  pole  of  the  generator  through  the  arma- 
ture.   The  reason  for  this  is  clearly  shown  by  Fig.  5. 

Recognizing  this  as  the  cause  for  the  failure,  the  arma- 
ture was  withdrawn  from  the  generator  and  the  magnetic 
flux  resulted  in  thoroughly  saturating  the  permanent  mag- 
nets of  the  generator.  While  subjecting  the  machine  to  the 
influence  of  the  magnet  the  armature  was  placed  back  into 
position,  and,  before  interrupting  the  magnetizing  circuit, 
the  pole  pieces  of  the  magnet  were  short-circuited  by  a 
large  block  of  iron,  whereupon  the  current  was  interrupted 
and  the  generator  removed  from  the  pole  pieces.  Fig.  6 
shows,  in  a  diagrammatic  way,  the  block  of  iron,  mounted 
so  as  to  permit  its  being  slid  up  against  the  pole  pieces  to 
short-circuit  them. 

After  removing  the  generator  from  the  pole  pieces  the 
armature  bearings  were  screwed  into  place,  and,  upon  test- 
ing the  generator  so  magnetized,  an  increase,  sometimes  as 
high  as  25  per  cent,  was  observed  in  the  magnetism.  Upon 
testing  the  machine  for  voltage,  after  short-circuiting,  a 
drop  of  approximately  20  per  cent  was  observed,  which. 
however,  still  left  the  machine  something  over  17  per  cent 
better,  from  a  voltage  standpoint,  than  could  be  brought 
about  through  any  other  known  method. 

When  investigating  the  method  of  magnetizing  telephone 
generators  the  first  plan  consisted  in  opening  the  circuit  of 
the  magnetizing  coil  after  the  armature  of  the  generator 
had  been  placed  in  position.  It  was  found,  however,  that 
a  short-circuiting  of  the  pole  pieces  before  opening  the  cir- 
cuit very  materially  increased  the  residual  magnetism.  In 
connection  with  this  method  of  magnetizing  it  is  necessary 
to  observe  the  following  precautions : 

Under  no  circumstances  must  the  armature  be  removed 
from  between  the  pole  pieces  of  the  generator  after  satura- 
tion, for  doing  so  will  immediately  drop  the  magnetization 
something  like  20  per  cent.  Obviously,  removing  the  sepa- 
rate magnets  from  the  pole  pieces  will  also  result  in  the 
same  reduction  of  residual  magnetism,  evidencing  thereby 
that  we  have  an  effect  with  the  permanent  magnet  exactly 
fimilar  to  that  shown  in  connection  with  the  description 
of  Fig.  3. 

As  regards  the  lasting  qualities  of  a  generator  magnetized 
according  to  the  new  method,  the  writer,  so  far  as  he  has 
been  able  to  determine,  finds  that  it  will  last  for  many 
months,  and,  so  far  as  the  commercial  value  of  the  plan 
is  concerned,  it  need  only  be  suggested  that  one  of  the 
larger  telephone  manufacturing'  companies  has,  during  the 
past  si.x  years,  gained  considerable  commercial  advantage 
through  being  able  to  produce  a  machine  of  a  given  power 
at  a  less  expense  for  magnet  steel. 


MARTIGNY-ORSIERES    SINGLE-PHASE    RAILWAY, 


ONE  of  the  new  single-phase  railways  of  Switzerland  is 
a  line  19.3  km  (12  miles)  long  from  the  Swiss  gov- 
ernment railroads  at  Martigny  to  Orsieres.  Its 
maximum  grade  is  3.5  deg.  The  line  was  built  for  elec- 
tric operation  with  trains  of  one  motor  car  and  one 
or  tw-o  trailers,  having  a  maximum  weight  of  70  metric 
tons  and  carrying  about  100  passengers  at  a  speed  of  30 
km  to  45  km  an  hour  (1S.6  miles  per  hour  to  27.9  miles  per 
hour),  and  with  maximum  freight  trains  made  up  of  a 
maximum  of  80  tons  in  motor-car  weight  and  50  tons  in 
trail-car  weight  for  operation  at  a  speed  of  15  km  to  25 


km  an  hour  (.9.3  miles  per  hour  to  15.5  miles  per  hour). 
The  freight  motor  cars  are  available  for  passenger  service 
when  required. 

Direct  current  at  2400  volts  was  first  considered  for  the 
line  voltage,  but  the  final  decision  was  in  favor  of  8000 
volts  single  phase  on  the  trolley.     It  was  intended  to  use 


Fig.    1 — Circuits   of   Deri    Motor. 

25  cycles,  but  the  frequency  was  changed  to  15  cycles  to 
harmonize  with  the  officially  recommended  frequency 
limits  for  the  electrification  of  the  trunk  lines  of  Switzer- 
land. Energy  for  operating  the  Imes  is  obtained  from  the 
station  of  an  electrochemical  company. 

For  reasons  of  economy  catenary  construction  could  not 
be  used  for  the  overhead  line  except  for  certain  sections 
where  special  safety  is  required.  The  trolley  wire  of  the 
entire  line  consists  of  hard-drawn  round  copper  wire  of 
50  sq.  mm  (No.  o  wire)  cross-section.  The  brackets  in 
open  country  are  carried  on  wooden  poles  spaced  35  m 
(115  ft.).  The  normal  clearance  between  the  trolley  wire 
and  the  head  of  the  rails  is  6  m  (19  ft.  8  in.),  but  rises  to 
7  m  (22  ft.  II  in.)  at  street  crossings  and  drops  to  4.8  m 
(15  ft.  9  in.)  in  tunnels.  The  insulation  between  the  trol- 
ley and  the  brackets  is  threefold,  namely,  two  trolley  insu- 
lators of  vulcanized  rubber  and  porcelain  and  one  grooved 
porcelain  span  insulator.  The  catenary  brackets  are  fur- 
nished with  double  bell-type  porcelain  insulators  which 
carry  a  seventeen-strand  steel  catenary.  The  trolley 
wire  on  the  catenary  section  is  suspended  at  intervals  of 
3  m  (9  ft.  10  in).  The  spacing  of  the  poles  on  the  cate- 
nary section  is  50  m  (164  ft.),  except  at  curves  and 
switches.  The  rails  are  bonded  with  Brown's  metallic 
alloy,  in  addition  to  which  wire  bonds  are  installed  about 
every  100  m  (328  ft.). 

The    present    rolling    stock    consists    of    two    passenger 
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Fig.   2 — Speed-Torque   Characteristics   of    Deri    IVIotor   at    Different 
Brush    Positions. 

motor  cars,  two  freight  motor  cars,  three  passenger  trail- 
ers and  four  ballast  cars.  All  the  motor  cars  have  two- 
plate-frame  trucks  of  2500  mm  (8  ft.  2  in.)  wheelbase  and 
wheels  of  1 150  mm  (45  in.)  diameter.  Every  car,  whether 
motor  or  trailer,  carries  a  hand  brake,  straight  air  brake 
and  an  automatic  brake.    A  separate  system  of  brake  levers 
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is  installed  at  each  end  of  the  car  to  leave  the  rest  of  the 
uiulerbody  free  for  the  electrical  equipment.  A  connec- 
tion is  provided  between  both  sets  of  levers  to  permit  the 
operation  of  all  brakeshoes  from  either  platform. 

The  motor  cars  are  of  particular  interest  as  they  have 
been  equipped  with  the  Deri  single-phase  commutator 
motor  furnished  by  Brown,  Boveri  &  Company.  This 
motor  is  of  the  repulsion  type,  and  hence  has  a  common 
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direction  of  rotation  is  changed  simply  b/  reversing  the 
direction  in  which  the  brushes  are  turned.  As  this,  is  a 
repulsion  machine  with  a  rotor  independent  of  external 
circuits,  it  is  especially  suitable  for  high-voltage  lines  be- 
cause the  voltage  due  to  induction  and  speed  can  be  kept 
very  low  under  all  conditions.  If  desired  the  motor  may 
be  permanently  connected  in  the  zero  position  of  the 
brushes,  in  which  connection  it  consumes  wattless  mag- 
netizing current  only. 

The  prejudice  against  a  motor  of  the  brush-shifting  type 
has  hitherto  prevented  its  use  on  railways,  although  small 
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Fig.    3 — Variation    of     Power    with     Torque    for 
Positions. 
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winding  on  its  stator  for  compensation  and  excitation. 
The  stator  receives  constant  voltage  and  is  connected  to 
its  rotor  only  by  lines  of  magnetic  force.  As  shown  in  the 
accompanying  diagram,  the  rotor  of  a  two-pole  motor  has 
two  sets  of  brushes,  /-i  and  /-2,  which  are  fixed  perma- 
nently in  the  axis  of  the  stator  field,  and  h-i  and  h-2, 
which  can  be  turned  around  the  commutator.  One  brush 
of  the  fixed  and  one  of  the  movable  set  are  connected  by 
flexible  cables ;  the  other  two  brushes  are  similarly  con- 
nected. When  the  motors  are  at  rest  both  the  movable  and 
fixed  brushes  are  in  the  axis  of  the  stator  field.  The  dis- 
placement   of    the    movable   brushes   from    zero   position 

uses  the  turning  of  the  motor.     The  rotor  revolves  in 

>:  direction  opposite  to  the  movement  of  the  brushes  and 
It;  speed  increases  according  to  the  degree  of  brush  dis- 
placement from  zero  position. 

This  motor  has  series  characteristics,  inasmuch  as  its 
speed  drops  with  an  increase  in  torque,  but  it  also  has 
shunt  characteristics  because  its  speed  increases  with  an 
increase  in  the  shifting  of  the  brushes.  Ordinarily  motors 
of  this  type  which  have  not  been  especially  dimensioned 
for  heavy  starting  currents  will  operate  sparklessly  with  a 
starting  current  equal  to  about  2.5  times  the  normal  output. 
Good  commutation  is  secured  for  full-load  running  within 
limits  varying  from  50  per  cent  to  125  per  cent  of  the 
synchronous  speed. 

The  regulation  of  the  Deri  motor  by  mechanical  brush 
shifting   instead    of   voltage   control   constitutes    its   great 
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Fig.    4 — Efficiencies    at    Different    Brush    Positions. 

difference  from  other  single-phase  commutator  motors. 
The  characteristics  of  this  motor  may  be  summarized  as 
follows : 

It  is  always  operated  at  constant  voltage,  hence  the  car 
transformer  has  only  one  secondary  tap.  Regulation  does 
not  occur  by  means  of  voltage  steps,  but  is  continuous,  so 
that  this  motor  really  has  an  infinite  number  of  running 
positions.     No  special  reversing  means  are  required,  as  tlu- 


sizes  have  been  built  for  cranes  and  mill  work.  The  result 
of  a  year's  satisfactory  experimenting  on  the  Stansstad- 
Engelberg  Railway  led  to  the  introduction  of  this  motor 
on  the  Martigny  line.  The  manufacturers  are  now  build- 
ing 8oo-hp  motors  of  this  type  for  a  number  of  important 
European  lines,  including  the  Dessau-Bitterfeld  section  of 
the  Prussian-Hessian  State  Railways,  the  Bavarian  State 
Railways  and  the  Midi  Railway  of  France. 

The  Martigny  machine  is  a  four-pole  motor  built  for 
operation  at  500  volts.  15  cycles.  Its  hour  rating  is  90  hp 
and  its  synchronous  speed  450  r.p.m.  The  weight  of  the 
motor,  gearing  and  gear  case  is  2500  kg  (5500  lb.).  Four 
motors  are  carried  on  each  car,  but  the  gear  ratios  differ 
in  accordance  with  the  speed  requirements  for  passenger 
and  freight  service.  The  accompanying  diagrams  show 
the  operating  characteristics  of  this  motor. 

Current  is  collected  at  8000  volts  and  transformed  to 
500  volts  by  transformers  on  the  car.  Pneumatically  oper- 
ated stator  switches  are  provided  to  cut  the  motors  out  of 
circuit  entirely  without  interfering  with  the  transformer 
connections  for  the  lighting  and  compressor  circuits.  The 
brushes  are  shifted  bv  a  combination  of  bevel  gears,  a  cen- 
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Fig.    6 — Mechanism    for   Shifting    the    Brushes. 

tral  shaft  parallel  to  the  axis  of  the  car,  driving  chains  and 
flexible  shafting,  as  shown  in  the  accompanying  drawing. 
Fig.  6.  The  brushes  may  be  moved  from  zero  to  full- 
load  position  by  no  more  than  six  turns  of  the  controller 
handle.  It  is  stated  that  the  brush  shifting  is  practically 
synchronous  and  uniform  on  all  motors,  and  that  the 
motors  have  operated  successfully  even  when  the  line 
emf  has  dropped  to  4000  volts. 
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A.  I.  E.  E.  PAPERS  AND  DISCUSSIONS 


FOLLOWING  are  abstracts  of  a  portion  of  the  papers 
presented  last  week  at  the  Chicago  convention  of  the 
American  Institute  of  Electrical  Engineers,  accom- 
panied with  abstracts  of  the  discussions  to  which  they  gave 
rise.  Abstracts  of  the  following  papers  appeared  in  the 
issue  of  July  1,  pages  5,  6  and  7:  •'Development  of  the 
Modern  Central  Station,"  by  Dr.  C.  P.  Steinmetz;  "Tests 
of  Oil  Circuit-Breakers,"  by  Mr.  E.  B.  Merriam;  "The 
Use  of  Reactances  in  Large  Central  Stations,"  by  Messrs. 
R.  F.  S.  Schuchardt  and  E.  O.  Schweitzer.  Similar 
abstracts  of  the  remainder  of  the  papers  and  discus- 
sions will  appear  in  a  following  issue.  The  papers,  which 
are  grouped  so  far  as  possible  by  subjects,  are  not  printed 
in  the  order  in  which  they  were  presented.  On  preceding 
pages  a  running  report  is  given  of  the  sessions  of  the  con- 
vention, and  of  social  and  other  events  during  its  period. 

DIAMETER  OF  INDUCTION  MOTORS. 

In  a  paper  entitled  "Choice  of  Rotor  Diameter  and  Per- 
formance of  Polyphase  Induction  Motors,"  Mr.  Theodore 
Hoock  showed  from  theoretical  considerations  that  there 
exists  for  every  rating  one  ratio  of  rotor  diameter  to  core 
length  for  which  the  performance  becomes  a  maximum. 
The  power-factor,  the  copper  losses,  iron  losses  and  over- 
load range  have  an  opposing  influence  upon  this  ratio.  In 
order  to  work  the  material  in  the  most  advantageous  man- 
ner for  each  item  there  would  be  obtained  as  many  different 
diameters  as  there  are  items.  It  is  not  feasible  to  express 
all  influences  in  one  equation.  The  author  therefore  deter- 
mined the  proper  ratio  of  core  length  to  pole-pitch  for  which 
each  item  of  the  performance  will  become  a  maximum  or 
minimum.  The  introduction  of  the  leakage  coefficient,  that 
is,  the  ratio  of  the  wattless  magnetizing  current  to  the  ideal 
locked  current,  furnishes  very  simple  formulas  for  practical 
application.  The  highest  power-factor  will  always  be 
obtained  at  an  easily  determinable  ratio  of  core-length  to 
pole-pitch. 

The  accompanying  table  shows  the  ratio  of  core-length  to 
pole-pitch  at  which  the  power-factor,  apparent  efficiency 
and  copper  loss  approach  the  minimum  or  maximum  values 
of  a  certain  frame  (D'li)  where  D  is  the  diameter  and  h 
the  core  length  expressed  in  inches.  The  limits  vary  with 
the  type,  length  of  air-gap,  type  of  winding,  slot  dimensions 
and  number  of  poles. 


D'  It 

Ratio  op 

Core 

Length  to  Pole  Pitch. 

Best  Power- 
Factor. 

Best  Apparent 
Efficiency. 

Smallest  Copper 
Weight. 

20 

0.2  to  0.3 

O.S  to  0.8 

2  to  3 

200 

0.4    ■■  0.8 

1.0    "  2.0 

3    ■•  4 

2,000 

0.8    •■  1.4 

1.0    •■  2.0 

3    "4 

10,000 

0.9    ■•  1.5 

2.0    •■  3.0 

4    ■■  5 

300.000 

1.3    ■•  1 . 8 

3.0    "4.0 

1             4     ■■  6 

The  field  of  application  or  the  characteristic  of  the  type 
usually  settles  or  limits  the  main  dimensions.  The  peripheral 
speed,  temperature  rise,  flywheel  effect,  method  of  manufac- 
turing, ventilation,  available  floor  space,  shipping  weight, 
load-factor,  power  consumption  and  factory  cost  are  some 
of  the  factors  determining  the  choice  of  the  diameter  within 
small  limits  and  sacrificing  certain  parts  of  the  perform- 
ance. 


Discussion. 

Mr.  E.  F.  W.  Alexanderson,  of  Schenectady,  said  the 
value  of  the  paper  consisted  of  the  author's  rnethods  of 
dealing  with  proportions.  The  motor  designer  must  have  a 
clear  conception  of  the  importance  of  changes  in  propor- 
tions. The  leakage  coefficient,  as  referred  to  in  the  paper,  1 
is  the  most  important  of  all  relations  of  the  induction : 
motor.  The  name  selected  is  unfortunate,  however,  as  not  1 
impressive  enough  to  designate  the  very  important  effect ! 
involved.   . 

Mr.  C.  J.  Fechheimer,  of  Ampere,  N.  J.,  did  not  agree  1 
with  the  author's  observations  on  temperature  rise.  The 
cost  of  copper,  and  therefore  of  the  motor,  must  be  con- 
sidered by  the  designer  in  studying  this  branch  of  the  sub- 
ject, particularly  in  the  case  of  small  motors.  Too  much  I 
complication  in  mathematical  calculations  should  be 
avoided. 

Mr.  H.  Weichsel,  of  St.  Louis,  was  glad  the  author  spoke  1 
of   "leakage   coefficient"   rather   than   "leakage   reactance."  ' 
The  concluding  table   in   Mr.   Hoock's   paper  is   of   great 
value.     Mr.  Weichsel  spoke  of  the  advantage  of  standard 
patterns  and  tools  in  manufacturing  induction  motors.    The  ■ 
table  referred  to  will  be  an  aid  in  such  standardization. 

A  written  communication  was  received  from  Mr.  S.  Harr, 
of  Schenectady. 

Mr.  Hoock  closed  the  discussion  by  saying  that  the  long  ' 
formulas  were  not  intended  to  be  used  actually,  but  simply 
to  show  the  development  of  the  method.  He  made  the  in- 
teresting statement  that  no  formula  exists  for  predetermin- 
ing objectionable  noises,  such  noise,  for  instance,  as  would 
prohibit  the  use  of  an  induction  motor  in  a  hospital  or  a 
hotel.  The  cut-and-try  method  is  njw  used  for  this  pur- 
pose. 

SECONDARY  CURRENTS  OF  THE  SINGLE-PHASE  INDUCTION  MOTOR. 

In  a  mathematical  paper  dealing  with  the  wave  shape  of 
currents  in  the  individual  rotor  conductors  of  the  single- 
phase  induction  motor,  Mr.  H.  Weichsel,  of  the  Wagner  1 
Electric  Company,  discussed  the  complete  cycles  throughout 
which  the  currents  in  the  secondary  of  a  squirrel-cage  in- 
duction motor  vary.  He  concluded  that  the  currents  in  the 
secondary  when  acting  alone  would  produce  a  rotating  field 
traveling  in  a  direction  opposite  to  the  motion  of  the  rotor 
and  having  a  speed  which  is  synchronous  with  reference  to 
the  line  frequency.  Superposed  upon  the  rotor  magnetizing 
current  is  the  working  current,  which  tends  to  produce  an 
alternating  field  which  is  stationary  in  space  and  having  an 
axis  coinciding  with  the  axis  of  the  primary  poles.  In  any 
individual  rotor  conductor  this  working  current  would  be 
appro.ximately  unidirectional  at  a  speed  approaching  syn- 
chronism, and  at  speeds  different  from  synchronism  it  would 
have  a  low  frequency,  represented  by  the  slip  of  the  rotor 
from  synchronous  speed.  He  concluded  that  there  are  three 
distinct  currents  flowing  in  each  rotor  bar.  One  of  these 
is  the  rotor  magnetizing  current,  and  the  other  two  are  com- 
ponents of  the  working  current.  The  magnetizing  current 
is  of  the  same  frequency  as  one  component  of  the  working 
current,  and  the  total  resulting  current,  therefore,  consists 
of  two  different  waves,  one  of  which  has  a  frequency  equal 
to  the  line  frequency  plus  the  speed,  and  the  other  has  a 
frequency  equal  to  the  slip. 

ELEVATOR  CONTROL. 

A  paper  devoted  to  the  control  of  elevators  for  office- 
building  requirements  was  presented  by  Mr.  T.  E.  Barnum, 
of  the  Cutler-Hammer  Manufacturing  Company.  The 
author  stated  that  two  types  of  electric  elevators  have  been 
developed  to  meet  this  service.  One  is  the  worm-gear  drive 
with  moderate-speed  motor,  and  the  other  is  the  gearless 
drive  with  special  low-speed  motor.  He  claimed  that  the 
best  results  have  been  obtained  by  using  an  adjustable-speed 
motor,  with  a  two-to-one  speed  range  obtained  by  shunt  field 
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rcuit  control.  This  arrangement  gives  an  economical 
;:ed  of  one-half  of  the  maximum. 

By  this  means  the  operator  is  given  positive  control  of  the 
c.'vator  speed,  so  that  he  can  slow  down  to  half  speed 
(ickly,  regardless  of  the  load.  Slower  speeds  are  obtained 
1  introducing  resistance  in  series  with  the  armature  and  by 
•unting  the  armature  with  a  resistor  of  low  resistance.  In 
lis  way  it  is  possible  to  obtain  a  total  effective  speed  range 
.  eight  to  one.  The  paper  contained  a  discussion  of  the 
(tails  relating  to  the  constructive  features  and  operating 
laracteristics  of  controlling  devices  for  elevators  using 
ijustable  speed  motors.  The  author  gave  data  showing 
lat  the  energy  required  to  run  an  elevator  cannot  be  pre- 
.termined  with  any  degree  of  accuracy  unless  the  service 
t  be  rendered  is  fully  taken  into  consideration.  Tests  made 
Ton  actual  installations  showed  values  ranging  from  2.4  to 

.4  kw-hours  per  car  mile.  The  maximum  value  was  ob- 
»ined  when  the  car  was  running  with  maximum  load  and 

ith  stops  at  all  floors,  while  the  minimum  was  obtained 

len  running  with  two-thirds  load  with  stops  at  only  the 

-'  Tid  bottom. 

AUTOMATIC  MOTOR  CONTROLLERS. 

.\ir.  Arthur  C.  Eastwood,  of  the  Electric  Controller  & 
anufacturing  Company,  presented  a  paper  entitled  "Auto- 
atic  Motor  Control  for  Direct-Current  Motors,"  in  which 
ere  described  some  recent  developments  in  automatic 
otor  control  of  the  current-limit  type,  which  have  resulted 
material  simplification  of  the  controller.  This  new  type 
automatic  controller  is  known  as  the  series  current-limit 
•n  view  of  the  fact  that  the  magnetic  switches  which 
1  the  acceleration  are  series-wound  and  their  windings 
iinected  in  series  with  the  motor  to  be  controlled.  Use 
ie  of  a  magnetically  operated  switch  which  possesses 
kable  characteristics.  The  switch  acts  not  only  for 
'smg  the  circuit  and  holding  it  closed,  but  also  as  a  cur- 
■nt-limit  relay.  If  the  current  through  the  winding  of  a 
kitch  is  below  a  certain  critical  value,  the  switch  closes 
istantly,  while  if  the  current  is  above  the  critical  value  the 
vitch  will  refuse  to  close  until  the  current  has  been  reduced 
j  the  critical  value.  The  magnet-operating  coil  of  the 
vitch  is  so  designed  that  the  core  is  acted  upon  by  two 
krces,  one  the  magnetic  pull  at  its  upper  end.  which  tends 
■  close  the  switch,  and  the  other  made  up  of  the  weight 
:  the  moving  parts  plus  the  downward  magnetic  pull  on 
le  shoulder  at  the  plunger.  When  the  current  is  below  a 
!rtain  critical  value  the  upward  pull  is  greater  than  the 
ownward  pull  plus  the  weight  of  the  moving  parts,  and 
Je  switch  will  close ;  when  the  current  is  above  this  critical 
ilue  the  downward  pull  plus  the  weight  of  the  moving 
irts  predominates  and  the  switch  cannot  close. 
.  The  author  claimed  that  the  switch  is  sensitive  well 
:ithin  10  per  cent;  that  is  to  say,  if  the  switch  locks  out 
^isitively  at  a  given  value  of  current  it  will  close  positively 
hen  the  current  has  dropped  10  per  cent  below  that  value, 
his  means  that  the  maximum  and  minimum  accelerating 
lirrent  values  can,  with  the  requisite  number  of  switches, 
e  kept  within  5  per  cent  above  and  5  per  cent  below  a  hori- 
antal  line  which  represents  a  predetermined  accelerating 
-irrent  of  constant  value.  Descriptions  are  given  of  numer- 
us  controller  installations  in  which  the  series  current-limit- 
'"  «witch  was  employed. 

Discussion. 
Following  Mr.  Eastwood's  paper,  Mr.  E.  J.  Murphy,  of 
chenectady,  N.  Y.,  described  a  type  of  series  switch  unit 
:nploying  a  duplicate  magnetic  path  construction  similar 
1  principle  to  the  device  described  by  Mr.  Eastwood,  but 
ntirely  differing  from  it  in  construction.  Mr.  Murphy's 
|.vitch  employs  a  pivoted  armature  with  a  rolling  contact, 
lereby  minimizing  friction.  For  use  with  motors  in  which 
le  starting  current  rises  comparatively  slowly,  due  to  in- 
pctance,  the  inner  or  less  reluctant  magnetic  path  of  the 


switch  has  to  be  inclosed  in  a  copper  damping  coil.  This 
coil  prevents  the  rapid  rise  of  magnetic  flux  in  the  normal 
path,  deflecting  the  flux  to  the  outer  circuit,  where  it  effects 
an  attraction  in  counterbalancing  the  action  tending  to 
close  the  contactor. 

In  closing  the  discussion  Mr.  Eastwood  said  that  in  his 
early  experiments  with  pivoted  arms  it  was  found  that  the 
presence  of  a  conducting  shunt  or  ribbon  across  the  pivot 
introduced  friction  or  residual  forces  interfering  with  the 
accuracy  of  the  core's  operation.  In  reply  to  inquiries, 
Mr.  Eastwood  also  said  that  experiments  have  been  made 
toward  developing  an  alternating-current  switch  unit  of 
similar  characteristics,  the  outlook  for  which  is  very  prom- 
ising. 

LIMITATIONS  OF  RHEOSTATIC  CONTROL. 

In  a  paper  by  Messrs.  G.  R.  Radley  and  L.  L.  Tatum,  of 
the  Cutler-Hammer  Manufacturing  Company,  the  limita- 
tions of  rheostatic  control  were  considered  under  three 
heads,  namely :  Functional,  where  the  limitations  are  in- 
herent to  the  type  of  control;  resistor  material,  where  the 
limitations  are  due  to  physical  characteristics  of  the  resistor 
material,  and  switching  devices,  where  the  limitations  apply 
to  the  method  of  adjusting  resistance. 

The  authors  discussed  the  fundamental  features  which 
determine  the  permissible  variation  in  the  power  taken  by 
the  motor  when  controlling  apparatus  is  being  adjusted. 
They  showed  that,  while  the  coarseness  of  steps  permissible 
in  a  rheostat  is  limited  by  the  requirements  of  the  supply 
system,  there  is  no  functional  limit  to  the  fineness  of  the 
steps,  the  fineness  being  determined  by  commercial  consid- 
erations alone. 

The  limiting  features  in  the  resistor  relate  to  getting  the 
electrical  energy  into  the  resistor  and  getting  the  heat  pro- 
duced out  of  it.  The  dissipation  of  the  heat  is  by  radiation, 
conduction  or  convection.  In  most  designs  of  rheostats 
practically  all  of  the  heat  must  be  carried  away  by  the  air 
and  hence  the  highest  efficacy  is  obtained  when  for  a  given 
amount  of  resistor  material  the  quantity  of  air  passed 
through  the  rheostat  becomes  the  maximum.  The  authors 
showed  that  the  permissible  temperature  rise  is  different  in 
different  parts  of  the  rheostat.  Thus  the  part  which  comes 
into  contact  with  external  objects  must  operate  below  a 
certain  temperature,  but  when  the  resistor  is  provided  with 
a  frame  and  with  screens  to  prevent  the  entrance  of  for- 
eign combustible  material  the  temperature  limit  can  be  much 
increased.  As  a  rough  average  of  commercial  structures 
with  natural  ventilation,  the  surface  temperature  of  an  open 
resistor,  such  as  a  cast-iron  grid,  will  be  about  350  deg.  C, 
with  the  air  issuing  from  the  top  of  the  frame  at  a  tempera- 
ture of  175  deg.  C. 

For  very  large  currents  iron  is  a  cheap  resistor  material, 
but  difficulty  is  encountered  in  forming  the  terminals  of  iron 
resistors.  The  limit  of  temperature  of  wrought-iron  or 
steel  resistors  is  the  plastic  stage.  For  heavy  currents  cast 
grids  reach  a  limit  due  to  terminal  features,  while  with  low 
currents  the  limit  is  the  ability  to  obtain  sufficiently  high 
resistance. 

The  limitations  of  switching  parts  are  the  carrying 
capacity  and  the  commutating  capacity,  the  latter  including 
the  ability  to  make  as  well  as  break  a  circuit.  Of  the  com- 
mercially possible  contact  materials,  silver  is  the  best,  with 
copper,  brass  and  carbon  following  in  the  order  indicated. 
Carbon  has  a  relatively  high  specific  resistance  and  a  high 
contact  resistance,  but  it  is  used  very  extensively  as  a 
material  for  sliding  contacts,  because  of  its  freedom  from 
welding  and  of  its  ability  to  withstand  local  high  tempera- 
ture without  injury. 

In  summarizing  a  few  of  the  factors  which  serve  as  short 
cuts  to  the  consideration  of  sizes  of  rheostats,  the  authors 
stated  that  the  maximum  energy  dissipation  in  a  resistor  of 
adjustable  resistance  in  series  with  one  of  fixed  resistance 
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across  a  given  voltage  occurs  when  the  adjustable  resistance 
in  circuit  is  equal  to  the  fixed  resistance.  When  the  voltage 
across  the  rheostat  varies  as  a  result  of  changing  its  resist- 
ance the  series  connection  of  steps  affords  the  most  efficient 
use  of  resistor  material.  However,  when  the  voltage  over 
the  rheostat  does  not  change  greatly  with  the  change  in  its 
resistance  parallel  connection  of  steps  affords  the  best  use 
of  both  the  resistor  and  contact  material. 

ELECTRICALLY  DRIVEN  REVERSING  ROLLING  MILLS. 

Mr.  Wilfred  Sykcs,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  read  a  paper  reviewing  some  of  the 
more  important  points  in  the  design  and  operation  of  elec- 
trically driven  reversing  rolling  mills.  In  rolling  mills  of 
the  non-reversing  type  the  fluctuations  in  demand  upon  the 
motor  are  minimized  by  the  use  of  flywheels  directly  con- 
nected to  the  motor.  In  rolling  mills  of  the  reversing  type 
the  flywheel  effect  must  be  minimized,  and  no  attempt  is 
made  to  minimize  the  fluctuations  in  demand  upon  the  motor. 
However,  the  fluctuations  in  the  demand  upon  the  supply 
system  are  properly  minimized  by  the  employment  of  motor- 
generator  sets  equipped  with  flywheels  as  an  intermediate 
link  between  the  supply  system  and  motor.  The  motors 
employed  in  reversing  rolling  mills  are  of  the  constant-field, 
variable-voltage,  direct-current  type,  the  voltage  being  varied 
by  means  of  a  regulator  in  the  field  circuit  of  the  generator 
on  the  flywheel  motor-generator  set.  An  automatic  regu- 
lator for  the  motor-generator  set  is  so  arranged  that  when 
the  load  on  the  set  exceeds  the  average  value  the  speed  of 
the  set  is  reduced  and  the  flywheel  gives  up  part  of  the 
energy  stored  in  it,  thereby  assisting  the  motor  in  driving 
the  generator  and  eliminating  the  peak  loads  on  the  main 
supply  system.  During  periods  of  light  loads  the  flywheel 
is  accelerated,  and  by  properly  designing  the  equipment 
the  input  can  be  maintained  fairly  constant.  The  author 
gave  data  relating  to  thirty-two  reversing  rolling-mill 
equipments  now  in  service  in  Eirrope  and  three  in  this 
country. 

The  author  claimed  that  in  comparison  with  the  three-high 
non-reversing  rolling  mills  the  two-high  reversing  mill  has 
the  following  advantages :  Where  the  mill  has  to  roll  a  large 
number  of  different  sections  and  operates  for  only  a  short 
time  on  one  particular  class  of  work  the  two-high  mill  is 
much  more  convenient  than  the  three-high  mill,  there  being 
a  reduction  in  the  cost  of  rolls,  as  well  as  in  the  time  re- 
quired for  changing  the  rolls.  The  economy  of  the  reversing 
mill  with  intermittent  work  is  higher  than  that  of  the  con- 
tinuously running  mill,  principally  on  account  of  the  elimina- 
tion of  the  friction  load  when  the  mill  is  not  in  operation. 
Moreover,  the  auxiliary  equipment  of  the  reversing  mill  is 
somewhat  simpler  than  that  of  the  non-reversing  mill,  the 
lifting  or  tilting  table  being  eliminated.  The  balancing  ar- 
rangement of  the  rolls  is  also  simpler,  as  only  one  roll  is 
moved. 

The  paper  contains  descriptions  of  various  devices  that 
are  ernployed  for  controlling  the  input  to  the  motor  of  the 
motor-generator  set.  The  motor  is  usually  of  the  three- 
phase  induction  type,  with  a  coil-wound  secondary  arranged 
for  the  variation  of  the  resistance  in  the  secondary  circuit. 
In  order  to  eliminate  complications  incident  to  the  use  of 
switch-controlled  resistors,  during  the  last  few  years  the 
liquid  type  of  regulator  has  come  into  extended  use.  The 
moving  electrodes  of  the  liquid  regulator  are  operated  by  a 
small  induction  motor,  which  is  supplied  with  current 
through  a  series  transformer  in  the  primary  circuit  of  the 
main  motor.  The  torque  on  this  motor  tends  to  separate  the 
plates,  and  at  normal  load  the  motor  torque  plus  that  of  the 
counter-weight  just  balances  the  weight  of  the  moving 
electrodes. 

An  outline  was  given  of  the  electrically  operated  reversing 
rolling  mill  of  the  Illinois  Steel  Company.  This  mill  is 
driven  by  two  direct-current  shunt  motors,  having  a  total 
rating  of  8000  hp.    These  machines  are  of  the  interpole  com- 


pensated type  with  laminated  field  structure.  The  mote' 
generator  set  consists  of  a  6600-volt,  25-cycle,  1300-hp  indi 
tion  motor  coupled  to  a  double-commutator  shunt-type  ge 
erator  of  the  interpole  compensated  type.  The  motor-ge 
erator  set  is  equipped  with  two  flywheels,  each  weighil 
100,000  lb.  The  speed  of  the  set  is  regulated  by  an  aui 
matic  slip  regulator,  which  consists  of  unit  switches  operat 
by  two  relays,  one  for  dropping  out  the  switches  and  tl 
other  for  causing  them  to  close,  the  different  settings  rept 
senting  the  limiting  speeds  between  which  tlie  regulati 
operates. 

Discussion. 

In  opening  the  discussion  of  Mr.  Sykes'  paper,  Mr.  K. 
Pauly,  of  Schenectady,  N.  Y.,  observed  that  there  is 
fact  little  difference  ih  the  energy  consumption  of  revei 
ing  and  three-high  mills  when  operating  at  full  load.  T 
real  determining  factor,  he  said,  is  not  alone  in  eneri 
consumption,  but  in  cheapness  of  operation,  speed  and  t 
quality  of  material  produced.  Small  mill  plants  often  et 
ploy  reversing  rolls  with  greater  success.  A  very  lar 
proportion  of  the  energy  required  by  the  rolls  may  be  d 
entirely  to  friction.  The  non-reversing  three-high  in 
was  introduced  before  electric  drive,  although  there  a 
some  uses  for  which  the  reversing  two-high  mill  is  n 
applicable. 

Mr.  R.  Tschentscher,  of  South  Chicago,  111.,  declared  tk' 
the  first  reversing  mill  was  operated  in  this  country, 
the  South  Chicago  plant  in  1906,  being  driven  by  means 
an  improvised  motor-generator  set.  Among  the  advantag 
of  the  two-high  mill  over  the  three-high  mill,  is  the  pc 
sibility  of  instant  stopping  due  to  shut  off;  lessened  mai 
tenance  due  to  fewer  parts,  less  weight,  and  less  speed 
operating  parts,  making  it  possible  for  employees  to  a 
ticipate  repairs.  The  three-high  mill  is  limited  to  a  sin{ 
kind  of  finished  product,  so  that  durng  slack  seasons  t 
percentage  of  salable  products  is  higher  with  the  two-hif 
mill.  The  speaker  also  pointed  out  that  the  latter  has  Ic 
roll  friction  and  lower  starting  demand,  requiring  less  ge 
erating  plant  equipment.  The  steel  business,  he  addt 
has  lately  developed  the  output  of  alloy  steels  for  the  pr: 
duction  of  which  the  reversing  mill  is  especially  adapt] 
in  getting  out  limited  quantities  and  material  for  expei 
mental  purposes. 

In   closing  the  discussion,  the  author  of  the  paper  r 
peated  that  while  the  reversing  mill  is  not  so  well  adapti 
for  continuous,  large  output,  it  has  a  much  greater  ma 
euvering  capacity  for  rolling  a  variety  of  shapes.    The  di 
ference  in  energy  consumption  with  high-carbon  and  loi 
carbon   steels   he   attributed  chiefly   to    the   differences 
temperatures    at    which    these    materials    are    worked, 
shutting  down  an   Ilgner  motor-generator  set  the  unit 
frequently  shut  off  and  allowed  to  coast  for  some  minut 
while  use  is  yet  being  made  of  the  energy  residual  in 
rotating  parts. 

THE  DESIGN  OF  DIRECT-CURRENT  ELECTROMAGNETS. 

Mr.  R.  Wikander,  of  the  Westinghouse  Electric  &  Man. 
facturing  Company,  presented  a  paper  recording  some  i 
vestigations  concerning  the  design  of  the  cheapest,  rac 
compact  electromagnet  to  perform  a  certain  duty.  He  di 
cussed  four  different  types  of  magnets,  the  continuous 
excited  magnets  designed  for  a  certain  final  pull,  the  inte 
niittently  excited  magnets  designed  for  a  certain  pull,  tl 
continuously  excited  magnets  intended  for  the  performan' 
of  a  certain  amount  of  work  and  the  intermittently  excit 
magnets  designed  for  the  performance  of  a  certain  amou 
of  work. 

Concerning  the  first  class  of  magnets  the  author  co 
eluded  that  the  most  economical  density  is  always  the  0: 
for  which  the  corresponding  part  of  the  magnetization  cur 
is  a  parabola.  The  absolute  value  of  the  density  depen 
upon  the  permeability  of  the  iron  part  of  the  circuit  a 
upon  the  length  of  the  air-gap,  but  it  is  the  same  wheth. 
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ignet  is  designed  for  minimum  volume,  minimum 
or  minimum  cost.  The  ratio  of  the  core  diameter 
utside  diameter  of  the  winding  is  independent  of  the 

'.  the  flux  'density  and  the  ampere-turns,  but  depends 

\  liether  the  magnet  is  to  be  designed  for  minimum 
,  weight  or  cost,  and  upon  the  relation  of  the  volume 

•otal  magnetic  circuit  to  the  core  inside  of  the  coil. 
lation  to  the  second  class  of  magnets  the  author  drew 

lowing  conclusions:    The  most  economical  density  is 

t  part  of  the  magnetization  curve  which  is  below  the 
and  the  value  of  the  density  depends  upon  the  mag- 

i.iperties  of  tiie  iron.     The  ratio  of  the  core  diameter 

utside  diameter  of  the  winding  is  independent  of  the 

^.41.  flux  density  and  ampere-turns.     He  showed  that  in 

.  lor  to  obtain  an  economical  magnet  of  the  third  type  the 

k<   should  be  chosen  with  as  great  a  length  as  the  con- 

-  of  the  case  will  permit.  The  section  of  the  core 
1)6  chosen  so  as  to  give  a  certain  definite  pull  per 
inch.    The  necessary  ampere-turns  per  inch  of  stroke 

'.   upon  the  ratio  of  diameter  of  core  to  length  of 

ratio  of  the  outer  diameter   of    the    coil    to    the 

cr  of  the  core  is  determined  by  the  same  conditions 

.    i'ply  to  magnets  of  the  first  class.    In  designing  magnets 

(  the  fourth  class  the  stroke  should  be  made  as  long  as  con- 

■=   will   permit.     The   section  of   the   core   should  be 

>o  as  to  give  a  certain  definite  pull  per  square  inch 

i^er  section.     The  number  of  ampere-turns  per  inch 

ke  depends  upon  the  ratio  of  diameter  of  core  to  the 

if  stroke.    The  ratio  of  outside  diameter  of  the  wind- 

tlie  core  diameter  depends  upon  the  same  conditions 

apply  to  magnets  of  the  second  class. 

SERIES  TRANSFORMERS  IN  THREE-PHASE  CIRCOTTS. 

Ur.  J.  R.  Craighead,  of  the  General  Electric  Company, 
Cjiined  by  means  of  vector  diagrams  the  operating  char- 
a  eristics  of  series  transformers  when  used  in  three-phase 
s  terns.  He  showed  that  certain  methods  of  interconnec- 
it^  of  the  secondary  circuits  of  series  transformers  in  three- 
ipAse  systems  resulted  in  the  transformers  carrying  equiva- 
jl^t  secondary  loads  which  differ  decidedly  from  those 
jrulting  from  the  use  of  the  same  devices  with  a  plain 
jsaes  secondary  connection.  The  power  factor  of  the  effec- 
itis  secondary  load  may  be  leading  or  even  negative  in  ex- 
tyne  cases.  The  variations  in  the  equivalent  secondary 
1(<1  due  to  the  power  factors  of  the  separate  loads  have  a 
gieral  tendency  to  offset  one  another.  That  is,  when  the 
pver  factor  of  one  equivalent  load  is  large  in  the  leading 
dection  the  other  is  usually  large  in  the  lagging  direction. 
Vien  one  equivalent  load  is  increased  the  other  is  usually 
djiinished.  Therefore,  these  variations  may  be  neglected 
iimaking  approximate  estimates  of  volt-ampere  loads.  The 
Uialancing  of  primary  currents  has  a  general  tendency  to 
urease  the  loads  on  interconnected  series  transformers,  and 
were  the  circuit  is  known  to  be  unbalanced  to  an  unusual 
d:ree  interconnections  should  be  avoided,  or  the  loads  con- 
n;ted  to  the  secondaries  should  be  kept  considerably  below 
.  tl  amounts  which  are  allowable  under  balanced  condi- 
tins. 

COST  OF  TRANSFORMER  LOSSES. 

n  a  paper  by  Messrs.  E.  C.  Stone  and  R.  W.  Atkinson,  of 

tl'  Standard  Underground  Cable  Company,  was  recorded  an 

•restigation  of  the  losses  produced  in  a  system  by  the  dis- 

-  tiouting  transformers.     It  was  shown  that  when  the  total 

■.■  crt  of  the  losses  due  to  the  transformer  is  considered  as 

■  I"  per  cent  the  various  elements  will  be  approximately  as 

fi  ows  :     Iron  loss  from  40  to  70  per  cent ;  magnetizing  cur- 

.  nt  loss  from  i  per  cent  to  30  per  cent:  copper  loss  from 

3*per  cent  to  50  per  cent ;  regulation  loss  from  I  per  cent  to 

i«per  cent.     By  discussing  the  general  relation  of  the  cost 

othe  losses  to  the  amount  of  material  in  the  transformer  it 

,.Wp  shown  that  for  a  given  amount  of  material  as  the  ratio 


of  the  losses  is  varied  the  copper  loss  of  the  transformer 
increases  faster  than  the  iron  loss  decreases,  thus  making 
the  total  loss  larger,  the  larger  the  ratio  of  the  losses.  The 
amount  of  material  in  the  transformers  increases  faster 
than  the  losses  are  decreased  when  the  losses  are  varied  bv 
the  varying  size  of  the  transformer.  For  lighting  trans- 
formers the  amount  of  active  material  varies  at  a  rate 
greater  than  the  third  power  of  the  loss. 

Discussion. 

Mr.  A.  H.  Pikler.  of  Ampere,  N.  J.,  remarked  the  large 
amount  of  money  invested  in  transformers  and  said  that 
the  subject  of  core  and  copper  losses  is  therefore  very  im- 
portant. The  paper  of  Stone  and  Atkinson  will  be  almost 
a  classic  because  it  goes  into  the  subject  of  transformer 
losses  so  thoroughly  and  practically.  Low-grade  trans- 
formers can  be  sold  cheaply,  but  they  are  dangerous,  and 
this  paper  points  out  how  high  core  density  is  dangerous. 
Low  power-factor  in  the  transformer  is  not  objectionable 
when  accompanied  by  low  core  loss.  High-grade  trans- 
formers show  their  superiority,  especially  where  there  are 
variations  of  voltage  on  line  circuits. 

Mr.  W.  C.  Smith,  of  Pittsfield,  Mass..  said  the  deprecia- 
tion factor  is  very  important  in  the  selection  of  distribu- 
tion transformers.  It  is  probable  that  the  future  will  see  a 
tendency  toward  higher  operating  temperatures.  A  tem- 
perature limit  of  90  deg.  is  a  fair  estimate  for  present-day 
practice,  but  with  the  modern  coil  compounds  known  as 
"artificial  resins"  an  ultimate  temperature  limit  of  125  deg. 
may  be  reached. 

Mr.  E.  A.  Wagner,  Ft.  Wayne,  Ind.,  said  that  magnetiz- 
ing currents  in  transformers  do  not  increase  in  proportion 
to  the  losses.  In  modern  transformers  the  magnetizing 
feature  is  the  "whole  thing."  The  so-called  "cheap"  trans- 
formers may  not  be  so  bad  as  painted. 

Mr.  H.  B.  Gear,  of  Chicago,  speaking  as  an  operating 
man,  said  that  transformer  depreciation  may  loom  above 
core  losses  and  efficiencies.  In  the  Chicago  central-station 
system  core  losses  amount  to  about  500,000  kw-hours  a 
month,  but  even  this  is  relatively  small  compared  to  the 
advantage  that  would  be  secured  by  methods  adding  from 
three  to  five  years  to  the  life  of  the  transformer.  Mr.  Gear 
pointed  out  the  difficulty  in  specifying  transformers,  owing 
to  the  mixed  character  of  customers'  requirements  as  to 
load-factor. 

Mr.  R.  W.  Atkinson,  of  Pittsburgh,  who  presented  the 
Stone  and  Atkinson  paper,  closed  by  saying  among  other 
things  that  the  cost  of  magnetizing  current  is  the  most 
variable  factor  entering  into  transformer  losses.  In  buy- 
ing transformers  the  requirements  of  each  case  must  be  fig- 
ured out  for  themselves.  Neither  high-grade  nor  low-grade 
transformers  are  necessarily  indicated. 

HIGH-TENSION  TRANSMISSION  SYSTEM. 

Four  of  the  papers  dealt  with  transmission  systems  oper- 
ating at  100,000  volts.  Mr.  Max  Hebgen  gave  data  relating 
to  the  system  of  the  Great  Falls  Power  Company.  This 
company  operates  a  total  of  282  miles  of  transmission  line 
at  100,000  volts.  The  principal  line  is  from  Great  Falls  to 
Butte.  Mont.,  a  distance  of  130  miles.  Over  this  distance 
two  separate,  single-circuit  tower  lines  are  used,  a  single  line 
being  extended  from  Butte  to  Anaconda,  a  distance  of  22 
miles. 

Mr.  W.  S.  Lee  submitted  operating  data  in  regard  to  the 
transmission  lines  of  the  Southern  Power  Company,  Char- 
lotte. N.  C.  This  system  was  described  in  our  issue  for 
March  24.  1910. 

Mr.  T.  P-  Jollyman  outlined  the  operating  characteristics 
of  the  transmission  installation  of  the  Great  Western  Power 
Company,  Oakland,  Cal.  The  equipments  of  this  company 
were  described  in  our  issues  for  Aug.  26,  and  Sept.  16,  1909. 
The  main  line  from  the  plant  on  the  Feather  River  to  Oak- 
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land  has  a  length  of  153.6  miles.  A  branch  line  i.i  miles 
long  taps  the  main  line  136.5  miles  from  the  generating  sta- 
tion. Both  the  main  and  the  branch  lines  are  of  the  double- 
circuit  type. 

Mr.  P.  T.  Hanscom  gave  operating  data  relating  to  the 
sjstem  of  the  Central  Colorado  Power  Company.  This 
system  was  described  in  our  issues  for  Jan.  27,  June  23 
and  June  30,  1910. 

LINE-CONSTRUCTION    DET.\ILS. 

On  the  Southern  system  the  transformers  are  star-con- 
nected with  the  neutral  point  grounded.  In  the  other  sys- 
tems the  delta-connection  is  used  without  grounding.  In 
the  Colorado  system  both  the  delta  and  the  star  connec- 
tions are  used  without  grounded  neutral. 

Overhead  steel  grounded  wires  are  used  on  all  systems, 
the  wires  being  grounded  at  each  tower. 

The  standard  tower  spacing  is  750  ft.  in  the  Great  West- 
ern and  600  ft.  in  the  other  systems.  The  maximum  spans 
are  1600  ft.  for  the  Southern,  3034  ft.  for  the  Great  Falls, 
2740  ft.  for  the  Great  Western,  and  2900  ft.  for  the  Colo- 
rado. In  all  systems  the  three  conductors  are  placed  in  a 
single  horizontal  or  vertical  plane.  In  the  Southern  sys- 
tem the  spacing  is  8  ft.  4  in.  on  old  to\vers  and  10  ft.  6  in. 
on  new  towers.  In  the  Great  Western  system  the  spacing  is 
15  ft.  In  the  Great  Falls  system  the  spacing  is  10  ft.  4  in. 
The  Southern  conductor  is  No.  2-0,  seven-strand  cable  of 
aluminum  and  of  copper.  The  Great  Western  conductor  is 
No.  3-0  copper  cable.  The  Great  Falls  and  Colorado  cables 
are  of  No.  o  six-wire  copper,  with  hemp  core. 

LIGHTNING. 

Lightning  has  never  caused  any  shutdown  on  the  Great 
Falls  system,  although  several  severe  storms  have  occurred 
since  the  svstem  was  installed.  There  has  been  no  lightning 
along  the  Great  Western  system.  On  the  Great  Falls  system 
there  have  been  twenty-two  shutdowns  since  Jan.  i,  191Q, 
due  to  lightning  damaging  the  ioo,ooo-volt  line  or  apparatus. 
On  the  Colorado  system  there  were  ten  interruptions  from 
lightning  during  the  season  from  sixty-three  recorded  light- 
ning storms  along  the  high-tension  lines.  Electrolytic 
lightning  arresters  are  used  on  all  four  systems,  the  oper- 
ating results  obtained  from  them  being  considered  very 
satisfactory. 

The  charging  kilovolt-amperes  measured  6185  at  88.000 
volts  on  the  Southern  system,  7330  at  90,000  volts  on  the 
Great  Western  system  and  6800  at  100,000  volts  on  the 
Great  Falls  system. 

INSrL.\TION. 

The  insulators  used  are  of  the  General  Electric  strain, 
Locke  strain,  Thomas  strain  and  suspension  types  on  the 
Great  Western  system ;  all  have  proved  successful.  In  the 
Great  Falls  system  the  insulators  are  of  the  suspension 
type  and  consist  of  six  units,  10  in.  in  diameter,  with  the 
under  side  of  each  unit  corrugated.  The  caps  and  pins  are 
cemented  to  the  porcelain  with  Portland  cement.  The  in- 
sulators have  an  ultimate  strength  of  approximately  10,000 
lb.  and  will  flash  over  wet  at  somewhat  over  300,000  volts. 
Up  to  the  present  time  there  has  not  been  a  single  insulator 
failure,  either  mechanical  or  electrical.  In  the  Southern 
system  some  hooks  have  pulled  out  of  the  insulators,  but  no 
line  has  been  put  out  of  service  from  this  cause  except 
during  a  sleet  storm,  when  three  hooks  pulled  out.  On 
the  Colorado  system  trouble  has  been  caused  by  excessive 
winds  shaking  the  conductors  violently  and  mixing  them 
up  generally.  It  has  been  found  necessary  to  dead-end 
the  spans,  increasing  the  horizontal  stress,  and  in  one  span 
it  has  been  found  desirable  to  increase  the  spacing  of  con- 
ductors. During  spring  and  fall  months  sleet  and  snow  has 
collected  on  wires  at  the  lower  elevations,  and  in  one  in- 
stance before  the  line  was  placed  in  commission  the  accu- 
mulation of  sleet  and  snow  on  a  No.  o  conductor  was  found 
to  be  1.9  lb.  per  linear  foot. 

The  building  outlets  consist  of  porcelain  bushings  set  into 


5-ft.  square  slate  slabs  on  the  Southern  system ;  plate  gl ; 
windows  5  ft.  square,  without  bushings,  are  used  on  1 
Great  Western  system,  and  oil-filled  porcelain  roof  bushii; 
are  used  on  the  Great  Falls  system. 

Oil   switches   are  used  on   the    ioo,ooo-volt   side  of 
transformers  in  each  system.     These  switches  have  yi- 
entire  satisfaction. 

The  Great  Falls  system  has  been  in  operation  at  looj 
volts  for  six  months,  and  nothing  has  developed  as  yc-i 
indicate  that  the  operation  is  more  difficult  than  that  ci 
50.000-volt  system.  The  Southern  system  has  been  in  - 
vice  since  Oct.  24,  1900.  The  Great  Western  system  lic^ 
service  at  100,000  volts  on  Nov.  i,  1909.  The  Cent 
Colorado  system  was  first  placed  in  operation  on  July 
1909. 

Discussion. 

In  presenting  at  the  high-tension  transmission  session 
reports  of  the  transmission  systems  of  the  Great  West' 
Power  Company,  the  Southern  Power  Company,  the  Gr 
Falls   Power   Company   and   the   Central   Colorado   ru\ 
Company,  Mr.  P.  H.  Thomas,  of  New  York,  who  occup 
the  chair,  discussed  the  conclusions  of  chief  interest  in  th 
four   reports.     In   general,   it  w-as   declared,   high-poten 
systems   employing  from  80,000  volts  to   100,000  volts 
quite  as  satisfactory  as  other  plants  operating  at  lower  vi 
ages.     Many  of  such  troubles  as  do  occur  on  these  hi 
potential  systems  are  not  directly  due  to  the  high-ten^ 
employed.      Some    of   these    plants    are    already   near 
corona  limit,  although  at  their  present  normal  voltage  t 
are  not  handicapped  in  this  regard. 

The  reports  refer  with  special  interest  to  the  operat  • 
and  design  of  lines  employing  suspension-type  insulat' 
the  elasticity  and  inertia  effects  of  which,  it  was  suspec 
might   give  trouble    from  mechanical   motions  of  the  c 
ductor    wires.       Oscillations    in    the    wires    progress   al 
these  lines,  becoming  especially  violent  at  passing  points 
near  the   ends  where   the   stationary  waves   set  up   are 
double    amplitude.      Such    waves    may    bring    opposi 
charged  wires  within  sparking  distance  of  each  other, 
period  and  radius  of  swing,  Mr.  Thomas  observed,  i? 
pendent  upon  the  length  of  the  suspension  insulators, 
where  attempts  have  been  made  to  allow  factors  of  ins 
tion  safety  by  the  insertion  of  additional  disks  long 
pensions  have  been  formed  of  large  swing  radius.    Thed 
gers  of  crosses  from  this  source  are  sometimes  overloo 
in  the  design  of  lines  where  the  insulation  strength  occuj 
the  chief  attention.     When  an  intermediate  pole  or  toi 
at  a  lower  level  is  inserted  to  help    carry    a    long 
tremendous  lateral  forces  may  be  developed  at  the  poiil^ 
central  support.     The  chairman  also  mentioned  the  spre 
ing  effects  between  conductors,  due  to  short-circuits, 
cited  an  instance  where  wires,  after  being  thrown  viole.- 
apart,  were  on  the  return  swing  twisted  about  each  o\ 
with  such  violence  as  to  make  disentanglement  a  diffil 
task.     The  maximum  span  recorded   is  3000   ft.   and 
worst  sleet  conditions  reported  have  been  a  coating  of 
■  lb.  per  linear  foot  on  a  No.  o  conductor.     Telephone  i 
cuits  are  operated  successfully  on  transmission-tower  1 
with  the  aid  of  split  inductances  having  their  central  pc" 
grounded. 

Mr.  H.  M.  Collbohm,  of  Madison,  Wis.,  reported  an 
stance  where  an  aluminum  arrester  has  been  three  t 
blown  up  during  switching  operations  without  the  pre^ 
of  lightning. 

Mr.  Paul  M,  Lincoln,  of  Pittsburgh,  advised  the  gro  ■■!• 
ing  of  the  neutral  through  a  resistance,  but  cited  a  Wes "" 
case  of  direct  grounding  where  customers  are  served  sii  f- 
phase  high-tension  energy  over  a  single  wire  with  e  ^ 
return.  Mr.  L.  C.  Nicholson,  of  Buffalo,  declared  tha' i< 
large  current  taken  by  a  dead-grounded  neutral  sets  up  >; 
turbances  in  neighboring  circuits.  He  suggested  the  u:  <" 
a  resistance  of  about  1000  ohms  in  a  6000-volt  neutral,  1  >'" 
ing  the  ma.ximum  discharge  currents  to  from  35  amp  ''4" 
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:)]i]>.  This  limited  current  may  be  used  to  control  the  auto- 
iiatic  longitudinal  sectionaiization  of  the  lines  through 
ground  detector  relays.  These  relays  have  been  found  quite 
iifalliblc  in  operation  and  permit  the  easy  location  of 
r.  ublc. 

THE  ELECTRIC  STRENGTH  OF  AIR. 

'1.  John  B.  Whitehead,  of  Johns  Hopkins  University, 

nted  a  paper  in  which  were  recorded  the  results  of 

milt  investigations  relating  to  the  electric  strength  of  air. 

The  paper  is  supplementary  to  an  earlier  one  presented  bv 

he  author  on  the  same  subject,  and  deals  with  the  funda- 

nental  relation  between  diameter  and  critical   surface  in- 

ensity,  recording  a  series  of  investigations  of  the  influence 

'if  stranding  a  conductor,  the  variation  of  atmospheric  pres- 

ure  and  of  frequency  on  the  critical  surface  intensity.    The 

<■"■<.  critical  surface  intensity,  as  used  by  the  author,  refers 

A^  voltage  gradient  at  the  surface  of  a  conductor  at 

I  the  visible  corona  appears  and  the  ionization  of  the 
boring  air  with  accompanying  conductivity  begins. 

•  author  stated  that  all  of  the  facts  and  phenomena 

;uis  far  observed  indicate  that  the  state  of  the  air  as  rc- 

■  ards  ionization  has  no  influence  on  the  value  of  the  critical 

iriace  intensity.    He  claimed  that  there  is  no  experimental 

ice  in  support  of  the  contrary  contention,  and  that  in 

resent  state  of  uncertainty  as  to  the  conditions  con- 

|iolling  the  critical  voltage  and  the  variation  of  the  loss  it 

ippears  unwise  to  confuse  the  problem  by  the  introduction 

.f  an  ionization  theory. 

.\s  a  result  of  the  investigations  recorded,  the  author  con- 

"lulod  that  the   relation  between  critical   surface   iirtensity 

•he  diameter  of  a  clean,  round  conductor  mav  be  ex- 

■  d  by  the  simple  law 

£  =  32+  13.4-^  V^~ 

ng  the  surface  density  in  kilovolts  per  centimeter  and 

nemg  the  diameter  of  the  conductor  in  centimeters. 

:  Stranding  a  conductor  lowers  the  critical  voltage,  and  the 

uering  is  greater  the  fewer  the  number  of  strands  in  the 

length.    When  expressed  in  terms  of  the  diameter  of 

II  the  same  critical  voltage  the  fraction  of  the  over-all 
ter  of  the  stranded  conductor  for  three  strands  is  0.7 

;  ir  nine   strands   is  0.88.     With   increasing   frequency 

-  irona  starts  at  lower  values  of  voltage,  the  lowering 

en  25  and  60  cycles  being  about  2  per  cent,  and  about 

cent  between  25  and  90  cycles.  A  linear  relation  exists 

en  the  atmospheric  pressure  and  the  corona-forming 

.,e  for  the  range  between  30  and  109  centimeters  of 

I'TCury.     The  slope  of  this  relation  varies,  however,  with 

;    le  size  of  wire,  and  the  rate  of  change  of  critical  voltage 

nth  the  pressure  is  greater  the  smaller  the  diameter  of  the 

INVESTIGATIONS  OF  CORONA. 

\  paper  by  3\Ir.  F.  W.  Peek,  Jr.,  General  Electric  Com- 

IV.  contained  a  report  of  extensive  investigations  on  the 

vtric  strength  of   air   which   have  been   carried  on   at 

cctady  during  the  past  few  vears.    The  result  of  these 

ligations  was  to  confirm  many  of  the  results  obtained 

hers,  and   to   establish   certain   facts  which   had  not 

•'usly  been  discovered.     The  author  stated  that  as  the 

illage  of  a  transmission  line  is  increased  until  it  exceeds  a 

rtain  value,  a  loss  occurs  by  dissipation  of  energy  into  the 

•    x,  accompanied  by  the  formation  of  visible  corona.     Lumi- 

■  >sity  of  the  air  surrounding  the  lamp  conductor  does  not 
■gin  at  the  disruptive  critical  voltage,  but  at  a  higher  volt- 
';e  designated  by  the  author  as  the  visual  critical  voltage. 

:•'  isual  critical  voltage  is  much  higher  for  small  wires  than 
'  '  the  disruptive  critical  voltage ;  it  is  also  higher  for  large 
K     an  for  small  wires,  but  to  a  less  extent. 

While  theoretically  no  loss  of  energy  should  occur  below 
:■  te  visual  voltage,  some  loss  does  occur  due  to  irregularities 

■  f  the  wire  surface,  dirt,  etc.  Loss  of  energy  does  not 
'  Igin  at  the  voltage  at  which  the  disruptive  gradient  is 
'  Inched  at  the  conductor  surface,  but  only  after  the  dis- 
!'  iptive  strength  of  air  has  been  exceeded  over  a  finite  and 

Epreciable  distance  from  the  conductor. 


Concerning  thp  effects  of  various  atmospheric  conditions 
and  storms  on  the  critical  voltage  and  loss,  the  author  slated 
that  humidity  has  no  effect  on  cither  the  critical  voltage  or 
the  loss ;  smoke  lowers  the  critical  voltage  and  increases  the 
loss;  heavy  wind  has  no  effect  on  the  loss  or  critical  vnltagc 
at  ordinary  commercial  frequencies :  fog  lowers  the  critical 
voltage  and  increases  the  loss ;  sleet  on  the  wires  or  falling 
sleet  lowers  the  critical  voltage  and  increases  the  loss;  high 
voltages  do  not  entirely  eliminate  sleet  formations;  rain- 
storms and  snowstorms  lower  ihe  critical  voltage  and  in- 
crease the  loss. 

Disctissio)!. 

The  discussion  of  the  papers  by  Messrs.  Whitehead  and 
Peek  was  opened  by  Dr.  Steinmetz,  who  remarked  upon  the 
momentous  importance  of  these  contributions  in  solving  the 
Imiit  of  high-tension  advances  due  to  corona.  Dr.  Stein- 
metz then  explained  how  corona  starts,  not  when  the  poten- 
tial gradient  at  the  conductor  reaches  the  breakdown  point, 
but  only  after  a  conducting  envelope  which  is  formed  has 
progressed  an  appreciable  distance  out  from  the  conductor. 
A  definite  quantity  of  energy  is  thus  required  to  start  corona 
action,  as  is  well  known  in  the  case  of  gaseous  conduction. 
Dr.  Steinmetz  also  complimented  the  investigators  on  the 
identical  values  of  the  critical  voltages  obtained  in  each 
case.  The  data  presented  shows  that  while  free  ionization 
or  free  humidity  has  no  effect  on  corona,  the  presence  of 
foreign  material,  such  as  fog,  etc.,  exerts  a  profound  effect. 
While  Dr.  Steinmetz  admitted  that  he  is  not  a  believer  in 
the  ionic  theory,  he  declared  that  he  could  see  that  this 
hypothesis  permits  of  an  easy  explanation  of  corona  pro- 
duction due  to  ionization  by  collision. 

Mr.  C.  M.  Davis,  of  Schenectady,  explained  how  in  the 
formation  of  corona  the  conducting  envelope  about  the  wire 
enlarges  until  a  condition  of  equilibrium  takes  place  and 
corona  occurs,  unless  the  wires  are  so  close  together  that  a 
disruptive  discharge  has  already  happened.  Mr.  Davis  also 
brought  out  the  fact  that  a  point  may  be  reached  where  dis- 
ruptive, "puff"  and  corona  discharges  occur  in  succession 
between  the  same  electrodes. 

Mr.  A.  B.  Hendricks,  of  Pittsheld,  commented  on  the 
accuracy  of  the  results  attained  and  suggested  the  possi- 
bility of  the  corona  voltmeter,  proposed  by  Professor  Ryan, 
which  would  make  use  of  the  visible  and  audible  corona 
discharges.  Such  a  device  might  have  an  accuracy  within 
3/2  per  cent  and  could  be  used  without  the  possibility  of 
producing  short-circuit,  being  in  this  respect  superior  to  the 
needle-gap. 

Mr.  C.  F.  Scott,  of  Pittsburgh,  spoke  in  general  of  the 
progress  of  high-potential  transmission,  referring  in  the 
course  of  his  remarks  to  the  accurate  data  and  tests  now 
available  on  the  subject  of  long  transmission  lines  and 
obtained  with  adequate  instruments.  These  known  facts 
extend  the  certainties  and  possibilities  of  high-tension  trans- 
mission. 

In  closing  the  discussion  Dr.  Whitehead  said  that  smooth, 
clean  wires  show  no  loss  under  potentials  below  visible- 
corona  pressure,  and  Mr.  Peek  announced  that  the  experi- 
ments which  he  reported  are  being  continued  and  that  fur- 
ther results  are  promised. 

ELECTRIC-LINE  OSCILLATIONS. 

Mr.  G.  Faccioli,  of  the  General  Electric  Company,  pre- 
sented a  paper  in  which  were  described  some  tests  performed 
on  the  100,000-volt  lines  of  the  Great  Western  Power  Com- 
pany to  obtain  information  on  oscillations  and  rises  of 
potential  due  to  switching  operations.  The  paper  deals 
with  some  of  the  most  important  and  representative  records 
obtained  by  means  of  oscillographs.  The  following  tests 
were  performed :  Switching  in  and  out  an  open  three-phase 
line  at  the  generating  station  by  high-tension  switches ; 
switching  in  and  out  an  open  three-phase  line  and  step-up, 
three-phase  transformers  at  the  generating  station  by  low- 
tension  switches ;  switching  in  and  out  a  three-phase  line 
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connected  at  the  end  to  an  unloaded  three-phase  step-down 
transformer  by  high-tension  switches  at  the  generating  sta- 
tion ;  switching  in  and  out  a  three-phase  step-down  trans- 
fonner  at  the  end  of  an  unloaded  three-phase  line  by  high- 
tension  switches  ;  switching,  by  high-tension  switches,  one  of 
the  three-phase  lines  when  unloaded  on  and  off  the  end  of 
the  other  three-phase  line  while  carrying  its  normal  full 
load. 

As  a  result  of  the  experiments  performed  the  author  con- 
cluded that  abnormal  high  potentials  to  ground,  or  between 
line  conductors,  or  across  windings  of  apparatus,  are  not  to 
be  feared.  The  ma.ximum  over-tension  which  the  records 
showed  was  60  per  cent  above  the  normal  operating  value. 
On  the  other  hand,  although  extra  high  potential  was  ab- 
sent, high  frequencies  were  commonly  produced.  It  seems, 
therefore,  that  the  common  method  of  protecting  transmis- 
sion systems  by  lightning  arresters  connected  in  series  with 
a  spark-gap  does  not  answer  the  purpose  efifectively  in  all 
cases.  The  switching  phenomena  call  mainly  for  protec- 
tion against  high-frequency  impulses,  the  existence  of  which 
has  perhaps  not  been  properly  realized  in  practical  oper- 
ation. 

The  author  claimed  that  low-tension  switching  is  pref- 
erable, when  possible,  to  high-tension  switching.  There 
are  two  methods  for  energizing  a  line.  According  to  the 
first  the  open  line  is  connected  to  the  generating  system  and 
the  step-down  transformer  is  thrown  on  to  the  end  of  the 
live  line.  According  to  the  second  the  step-down  transformer 
is  connected  to  the  dead  line  and  then  the  line  and  the 
transformer  are  connected  to  the  generating  system.  The 
tests  recorded  show  that  the  second  method  is  the  better 
one,  as  it  produced  only  one  oscillation,  and  this  oscillation 
was  of  the  same  character  as  the  less  severe  of  the  two 
oscillations  which  took  place  in  the  first  method  of  con- 
nection. 

Discussion. 

Mr.  M.  H.  Collbohm,  of  Madison,  Wis.,  opened  the  dis- 
cussion of  Mr.  Faccioli's  paper  by  drawing  attention  to  the 
two  principal  points  set  forth  therein ;  first,  that  the  high 
harmonics  present  at  no  load  disappear  at  increased  current 
values,  and,  second,  the  production  of  high-frequency  os- 
cillations during  switching.  Mr.  Collbohm  cited  an  example 
of  the  occurrence  of  seventeenth  harmonics  of  5  per  cent 
magnitude  in  a  66,000-volt,  25-cycle  line,  63  miles  in  length. 
These  harmonics  produced  no  appreciable  increase  in  the 
charging  current.  In  view  of  the  conditions  pointed  out 
in  the  paper,  Mr.  Collbohm  said  that  the  smoothness  of  the 
generator  wave-form  seems  less  important.  For  use  where 
high-frequency  oscillations  meet  reactances,  building  up 
high  voltages,  the  speaker  described  the  European  method 
of  applying  a  dry  condenser  element,  shunted  by  a  choke 
coil  of  high  reactance,  the  condenser  conducting  off  the 
high-frequency  current,  and  the  coil  discharging  the  static 
accumulation.  Mr.  Collbohm  also  spoke  of  the  successful 
application  of  solid  iron  conductors  for  station  bus  wiring, 
taking  advantage  of  the  high  skin  effect  of  these  conduc- 
tors for  choking  out  high-frequency  alternations.  In  the 
installation  referred  to  a  choke  coil  of  Swedish  iron  is 
included  in  the  busbar  structure.  As  protection  against 
high  frequency  at  series  transformers,  electrolytic  dis- 
charge cells  have  been  connected  across  the  terminals  of 
the  instrument  apparatus. 

Mr.  D.  B.  Rushmore,  of  Schenectady,  said  that  for  years 
transmission  systems  have  suffered  unexplained  disturb- 
ances and  breakdowns  at  insulators,  bushings  and  trans- 
formers, and  added  that  Mr.  Faccioli's  paper  is  the  first 
investigation  actually  to  clear  up  the  nature  of  the  phe- 
nomena occurring  in  high-tension  lines  during  switching 
operations.  Insulation  on  high-tension  lines  is  so  strong 
that  disturbances  have  now  become  fewer  due  to  the  mag- 
nitude of  the  causes  themselves  being  below  the  factor  of 
safety  of  the  installation.  The  net  result  of  these  improve- 
ments is   the   increasing   possibility   of   delivering   uninter- 


rupted  supply    of   energy    over    long-distance   transmission 
systems. 

Mr.  Percy  H.  Thomas  pointed  out  that  the  facts  of  tin 
paper  form  a  valuable  complementary  study  to  the  investi- 
gation of  static  phenomena  presented  at  the  Asheville  con- 
vention. Dr.  C.  P.  Steinmetz  closed  the  discussion  by  re 
minding  the  audience  of  the  tremendous  range  in  the  fre 
quency  which  electrical  waves  may  attain — from  those  0 
dying  oscillations  of  20  cycles  per  second  up  to  wave  fre 
quencies'  of  20,000,000  cycles,  which  he  estimated  to  b(  1 
the  frequency  of  a  certain  disturbance  investigated  at  Schei 
nectady. 

CHARACTERISTICS  OF  TRANSMISSION  LINES. 

Three  papers  relating  to  the  mechanical  characteristics  0; 
transmission  lines  were  presented  as  follows:  "Solutions  t 
Problems  in  Sags  and  Spans,"  by  Mr.  W.  L.  R.  Robertsor; 
Philadelphia  Electric  Company;  "Sag  Calculation  for  Susi 
pended  Wires,"  by  Mr.  P.  H.  Thomas,  New  York,  and  "Thl| 
Mechanical  and  Electrical  Characteristics  of  Transmissio, 
Lines,"  by  Messrs.  Harold  Pender  and  H.  F.  Thomsoii 
Massachusetts  Institute  of  Technology. 

Mr.  Robertson  reported  the  results  of  measurements  mad- 
upon  a  certain  8o-ft.  span  of  wire  at  intervals  of  8  ft.  alon. 
the  length,  in  order  to  show  the  deflection  from  a  straigl 
line  actually  existing  between  the  points  of  support.    Thei 
measurements  were  coinpared  with  calculations  based  upci 
the  curve  of  the  circle,  the  ellipse,  the  catenary  and  t! 
parabola.    The  result  showed  that  when  the  sag  is  small 
value  in  comparison  to  the  length  of  the  span  it  is  ii 
material    whether    the    curve    is    considered    an    ellipse, 
catenary  or  a  parabola,  although  an  appreciable  error  m: 
be  introduced  by  considering  it  a  circle.   With  greater  sai 
or  when  the  supports  are  at  dift'erent  levels,  the  catena 
formula  most  nearly  represents  the  actual  conditions.    T 
author  concluded  that  since  the  catenary  formulas  are  ■ 
the  whole  as  simple  as  any,  the  catenary  curve  seems  to 
the  best  to  select  for  transmission-line  sag  calculations. 
He  presented  in  the  form  of  curves  the  equations  relati 
to  the  variation  of  the  sag  with  ihe  length  of  the  arc 
affected  by  the  difference  between  the  heights  of  suppoi 
the  variation  of  the  sag  with  the  total  stress  upon  the  wi 
and  the  dependence  of  the  total  stress  upon  the  stress  j 
square  inch  for  different  commercial  sizes  of  wire. 

In  the  paper  by  Mr.  Thomas  a  description  was  given 
a  simplified  method  for  calculating  the  sags  and  strains 
suspended  wires.  The  method  is  based  on  the  assumpti 
that  the  suspended  conductor  conforms  to  the  catenary,  a 
that  the  span  is  reduced  in  size  to  i  ft.  in  length  withi 
changing  the  shape  of  the  curve.  The  author  stated  tl 
under  these  conditions  the  sag  will  be  reduced  in  dir 
proportion  to  the  reduction  of  span,  and  the  stress  in  ■ 
wire  and  length  of  the  wire  will  be  reduced  in  the  sa 
ratio.  He  gave  curves  for  showing  the  relations  betwi 
the  strain  in  the  wire  at  the  point  of  support  and  the  ; 
in  a  i-ft.  span  with  a  total  load  on  the  wire  of  i  lb.  per  fc 
From  this  curve  the  sag  in  any  span  can  be  found  wl; 
the  length  of  span,  the  total  load  per  foot  and  the  strl 
to  be  allowed  on  the  wire  are  given.  Dividing  the  allowaij 
stress  in  pounds  by  the  span  in  feet,  and  by  the  load  per  f  J 
on  the  wire,  gives  the  stress  at  the  support  on  a  span- 1 1 
long  of  the  same  shape  having  a  loading  of  i  lb.  pesril 
The  actual  sag  for  the  i-ft.  span  as  found  from  the  cil-f 
being  multiplied  by  the  length  of  the  span  gives  the  sag' 
the  actual  span. 

In  the  paper  by  Messrs.  Pender  and  Thomson  there  w  -' 
presented  data  and  formulas,  together  with  their  derivatii 
required  for  the  determination  of  the  mechanical  and  e  • 
trical  characteristics  of  transmission  lines,  together  wit ' 
set  of  charts  whereby  the  various  mathematical  operati » 
involved  may  be  accomplished  readily  and  with  the  minin " 
of  effort.  The  authors  showed  methods  for  determining  c 
ratio  of  the  total  force  acting  on  the  wire  to  the  weigh  ' 
the  wire,  and  then  derived  equations  for  expressing  stress 
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in  the  wire  span.     They  showed  that  in  all   practical 
-.  except  under  extreme  conditions  of  loading  or  for 
long  spans,  the  equations  of  the  span  wire  may  be 
represented   with   sufficient   accuracy  by   the   parabola,   al- 
though   for   greater   accuracy    the   catenary   must   be   used, 
rii.'v   presented  methods   for  determining  the  variation   in 
lonsion  and  deflection  of  a  span  of  wire  with  changes 

■  k  niperature  and  with  changes  in  the  mechanical  load 

as  may  be  produced  by  sleet  and  wind  pressure, 
ider  electrical  characteristics  were  discussed  the  resist- 
reactance.  capacity,  susceptance  and  leakage  of  trans- 

■  in  lines,  and  there  were  developed  approximate  equa- 
-  which  are  applicable  for  ordinary  transmission  lines. 

Discussion. 

•  opening  the  discussion  on  the  three  papers  having  as 
r  subject  high-tension  line  construction.  Chairman  D.  B. 
:iinore  directed  attention  to  the  unsuspected  changes  in 
construction  and  design  made  necessary  by  advances 
ransmission  practice.  Mr.  Paul  M.  Lincoln,  of  Pitts- 
^h,  pointed  out  that  for  short  spans  of  small  sag,  the 
bola  may  be  used  for  calculation  with  fair  accuracy, 
ugh  the  catenary  is,  of  course,  mere  closely  applicable 
'!ig  spans.  Mr.  Lincoln  also  remarked  that  the  stretch 
;c  line  due  to  yielding  of  supports,  especially  at  angles, 
:ien  equal  in  amount  to  the  elongation  in  the  wire  itself. 
L.  C.  Nicholson,  of  Buffalo,  said  that  the  spacing  em- 
od  between  wires  should  be  chosen  as  much  with  refer- 
to  the  length  of  span,  sag,  weight  and  size  of  wire  as 
;e  voltage  to  be  employed.  Heavy  copper  wires  may  be 
cd  more  closelv  than  lighter  aluminum  cables,  since  the 
r  are  put  up  with  more  sag  and  are  more  likely  to 
^^  together.  Mr.  N.  J.  Neall,  of  Boston,  observed  that 
engineer  will  sometimes  experience  more  difficulty  in 
ning  to  use  a  new,  even  if  simpler,  method  of  making 
-mission-line  calculations  than  in  sticking  to  his  own 
ward  familiaf  method  of  computation.  Mr.  Neall  also 
.0  of  the  difficulties  of  getting  line-construction  crews  to 
w  specifications  and  dimensions  in  erecting  towers  and 

'.-.  J.  E.  Balcomb,  of  Chicago,  told  of  his  own  experience 
;n  ime  construction  and  operation  among  Western  moun- 
tains and  on  the  plains,  where  lines  were  subject  to  season- 
■  .hie  variations  ranging  from  140  deg.  Fahr.  in  summer  to 
:nost  severe  sleet  and  wind  conditions  in  winter.     Mr. 
-omb  said  that  the  maximum  sag  in  a  span  is  found  to 
;r  not  during  the  summer,  but  at  times  when  ice  and 
r  coat  the  wire  at  the  highest  temperatures  in  which  such 
luaiings  will  persist.     The  greatest  stress  in  a  span  occurs, 
'he  also  pointed  out,   at  times  of  high  winds  during  low 
■'temperature.     Mr.   Balcomb   suggested  that  some  member 
'of  the  Institute  undertake  a  report  comparing  the  actual  line 
'data  reported  by  transmission  companies  with  the  calculated 
■values  based  on  the  data  which  were  presented  before  the 
.convention. 

'  Mr.  \\'.  E.  Belcher,  of  Chicago,  explained  methods  of 
'correcting  computed  values  of  spans,  sags  and  stresses,  and 
'recommended  the  use  of  suspension-type  insulators  for 
•  down-hill  spans  and  for  construction  where  the  breaking 
'of  conductors  might  introduce  large  unbalanced  forces. 
'  Mr.  Belcher  also  recommended  the  use  of  spreaders  in  very 
'  long  spans  to  prevent  conductors  swinging  together. 

DEVELOFMEKT  OF  THE  SUSPENSION  INSULATOR. 

I  Mr.  A.  O.  Austin,  of  the  Ohio  Insulator  Company,  de- 
1  scribed  in  an  instructive  manner  the  characteristics  of  insu- 
lators which  resulted  in  the  changes  in  type  and  led  to  the 
final  adoption  of  the  suspension  insulator  for  high-voltage 
;  work.  He  took  into  consideration  the  surface  resistance,  the 
I  mechanical  shape  of  the  flanges,  the  dielectric  strength  of 
the  insulator  to  carry  electrical  stress,  the  distribution  of 
^stress  in  the  insulator,  the  mechanical  strength  of  the  parts 
and  the  arcing  characteristics  as  affected  bv  du'^f.  moisture. 


etc.  He  presented  the  accompanying  table  showing  the 
design  features  and  operating  characteristics  of  two  differ- 
ent 100,000-volt  line  insulators,  one  of  which  weighs  50  lb. 
and  the  other  90  lb.  It  was  shown  that  the  lighter  insulator 
has  greater  mechanical  strengtli,  greater  dielectric  strength. 
greater  flashover  potential  and  less  depreciation  due  to  the 
loss  of  one  section. 

The  author  claimed  that  for  the  same  cost  the  cemented 
type  insulator  is  much  more  reliable  than  any  interlocking 
type,  for  its  connections  may  be  tested,  thereby  eliminating 
the  personal  factor.  He  remarked  that  practice  has  shown 
that  unless  the  interlocking  parts  are  large  the  arc  punc- 

COMPARISON  OF  lOO-KV  LINE  INSULATORS. 


Number  of  sections 

Number  of  shells  per  section 

Diameter,  inches 

Length  of  insulator,  inches 

Mechanical  strength,  pounds 

Weight  of  porcelain,  pounds 

Total  weight,  pounds 

Number  uf  cemented  joints 

Formation  of  arc — dry 

Formation  of  arc — wet 

Total  tested  dielectric  strength,  kv 

Minimum  to  maximum  width  of  leakage  path 

in  per  cent 

Wet  flashover 

Depreciation  due  to  loss  of  one  section,  per 

cent 


Type  A 

Type  B. 

6 

1 

10 

34i 

10.000 

4 

2 
Ui 
41 
8,000 

30 

50 

12 
Through  air 
Through  air 

62 

90 

12 
Over  surface 
Over  surface 

540 

440 

16 
255 

10.6 
2.?5 

I6i 

2J 

tures  may  destroy  the  connections,  because  the  interlocking 

connections  do  not  always  come  into  contact.  Reliability  in 
practice  depends  on  the  testing  of  insulators  and  connections, 
in  order  to  eliminate  any  weak  part.  High  mechanical 
strength  is  obtained  by  making  the  gripping  surfaces  effec- 
tive and  developing  the  full  shearing  strength  of  the  cement, 
thus  permitting  the  use  of  very  small  metal  parts.  The 
electrical  advantages  of  scientific  design  are  greater  dielec- 
tric strength,  higher  surface  insulation  and  lower  deprecia- 
tion. The  economical  advantages  are  lower  cost  of  produc- 
tion, lower  weights  and  lessened  length. 

Discussion. 

Mr.  E.  E.  F.  Creighton,  of  Schenectady,  N.  Y.,  pointed 
out  that  the  behavior  of  an  insulator  under  a  gradually  ap- 
plied potential  is  in  no  way  indicative  of  its  ability  to  with- 
stand a  sudden  lightning  or  static  discharge.  During  the 
gradual  application  of  the  potential  the  conducting  envelope 
cr  path  which  spreads  over  the  insulator  surface  permits 
the  discharge  to  flash  over  the  disk  of  the  insulator,  whereas 
the  same  potential  suddenly  applied  would  puncture  the  in- 
sulator. Mr.  Creighton  illustrated  this  point  by  citing  the 
case  of  one  insulator  which  was  flashed  over  without  harm 
several  hundred  times  as  long  as  the  pressure  was  gradually 
applied,  but  which  failed  instantly  by  puncturing  when  sub- 
mitted to  a  sudden  electrostatic  discharge.  The  speaker 
also  showed  how  the  multi-gap  effect,  present  in  suspension- 
type  insulators,  leads  to  spark-overs  in  case  of  high-fre- 
quency discharges. 

Mr.  Paul  M.  Lincoln,  of  Pittsburgh,  said  that  flash-over 
tests  on  insulators  show  practically  the  same  voltage  values 
for  wet  as  for  dry  tests,  illustrating  that  while  the  surface 
leakage  of  the  wet  insulator  is  of  course  much  greater  than 
in  its  dry  condition,  this  difference  is  offset  by  the  superior 
insulation  offered  by  the  capacity  effect.  Mr.  P.  H.  Thomas 
compared  the  multi-gap  effect  shown  by  a  lightning  arrester 
with  the  sparking  cylinders  arranged  in  the  familiar  V 
pattern  and  in  a  straight  line. 

In  closing  the  discussion  the  author  of  the  paiier  declared 
that  while  there  is  possibly  a  fatigue  effect  in  porcelain,  it 
is  so  slight  as  to  be  practically  non-observable.  Often, 
however,  trouble  is  caused  by  poor  burning  of  the  porcelain, 
which  is  sometimes  ascribed  to  fatigue,  but  which  is  in  fact 
due  to  improper  vitrification. 
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ECONOMY    OF   ELECTRIC    TOASTERS    IN    A 
RESTAURANT. 


Illustrating  the  advantages  of  using  electric  toasters  in 
restaurants,  Mr.  J.  D.  .Ji.  Cross,  heating  specialist  for  the 
General  Electric  Company,  in  an  address  before  the  Michi- 
gan Electric  Association,  June  21,  cited  a  striking  instance 
of  electric  economy  over  a  gas-heated  toaster  in  a  res- 
taurant at  Pittsfield,  ilass.  The  gas-heated  toaster  formerly 
used  cost  35  cents  a  day,  using  dollar  gas;  the  35oo-\vatt 
electric  device  now  employed  costs  but  10  cents  per  twenty- 
four  hours,  at  8  cents  per  kw-hour.  The  new  electric 
toaster  can  prepare  six  slices  per  minute,  or  360  per  hour, 
and  from  it  200  to  250  orders  of  toast  are  ordinarily  served 
in  twenty-four  hours.  The  consumption  averages  10  watt- 
hours  per  slice  of  toast.  The  proprietor  is  much  pleased 
with  the  electric  device,  declaring  that  it  operates  60  per 
cent  faster  and  is  cleaner,  handier  and  in  all  ways  better 
than  the  gas  toaster.  The  central-station  income  from  this 
particular  restaurant  toaster  ranges  between  $3  and  $10 
per  month. 


ELECTRIC  RIPENING    OF    BANANAS  A   TWENTY- 
FOUR-HOUR  HEATING  LOAD. 

The  fruit  and  commission  house  of  Leisman  &  Company, 
102  West  Jefferson  Street,  Louisville,  Ky.,  ripens  large 
numbers  of  bananas  for  the  local  business  in  basement  com- 
partments heated  by  an  electric  radiator  or  air  heater.  Two 
years  ago  this  firm  occupied  a  building  with  a  fruit  dealer 
who  used  gas  to  heat  his  ripening  cellars.  One  day  the 
gas  exploded,  wrecking  the  building  and  causing  large  dam- 
age.    After  suffering  from  this  disaster  the  Leisman  com- 
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Electric   Heater  Used  to   Ripen   Bananas  In   Louisville  Commission 


pany  determined,  when  it  later  added  a  banana  department 
to  its  lines,  to  find  some  safer  means  of  heating  for  ripen- 
ing its  fruit.  Electric  radiators  were  tried  and  have  proved 
much  more  satisfactory  than  the  old  means. 

The  ripening  rooms  comprise  two  8-ft.  x  lo-ft.  compart- 
ments, with  6-ft.  6-in.  ceilings,  which  are  separated  by 
double  partitions  with  intermediate  air  spaces  from  the  rest 
of  the  cellar.  In  rows  on  the  ceiling  of  each  room  are 
placed  eighty  hooks,  each  capable  of  supporting  a  bunch 
of  from  150  to  225  bananas.  Such  bunches  weigh  from 
60  lb.  to  90  lb.  each.  ,\  Simplex  resistance-type  air  heater. 
consuming  from  1200  watts  to  900  watts  at  its  three  tem- 


perature steps,  is  placed  on  a  zinc  mat  on  the  floor  and  hold; 
the  room  temperature  a'  the  desired  range  of  60  deg.  to  8( 
deg.  Fahr.  For  ripening,  a  process  requiring  forty-eigh 
hours,  a  temperature  of  75  deg.  to  80  deg.  Fahr.  is  needed 
and  for  storing  the  fruit  after  it  has  ripened  the  tempera 
ture  should  be  60  deg.  to  70  deg.  Fahr.  The  three-hea 
switch  on  the  heater  enables  this  regulation  to  be  madi 
nicely.  During  ripening  the  bananas  give  off  a  great  dea 
of  steam  and  moisture,  which  sometimes  causes  trouble  \v 
extinguishing  the  flame  where  gas  is  used,  leading  to  ex 
plosions  of  the  kind  already  cited.  The  electric  heater 
of  course,  is  proof  against  such  interruption.  The  cheiii 
ical  processes  of  ripening  of  themselves  give  off  an  apprc 
ciable  quantity  of  heat,  which  aids  in  the  ripening  proces- 

The  heater  is  operated  on  its  middle  temperature  ste] 
continuously  throughout  the  twenty-four  hours  during  al 
but  the  very  warm  summer  months,  when  the  ripenin; 
process  goes  on  without  artificial  heat.  During  an  average 
month's  use  the  heater  recently  consumed  495  kw-hour* 
For  this  energy,  at  its  5-cent  rate,  the  Louisville  Lightin; 
Company  received  $24.75.  The  average  monthlv  consump 
tion  and  income  for  the  electric  company  have  been  abou 
these  figures.  As  will  be  noted  from  the  foregoing,  th' 
equipment  provides  for  ripening  about  32,000  bananas  ever' 
forty-eight  hours,  although,  of  course,  the  local  marke 
does  not  demand  this  quantity,  and  during  most  of  the  tinv 
the  fruit  is  simply  held  in  warm  storage  pending  distribu 
tion.  Curiously,  as  above  intimated,  less  artificial  heat  i 
required  to  ripen  a  room  fully  filled  with  bananas  than  onl; 
a  few  bunches,  on  account  of  the  quantity  of  heat  givei 
out  by  the  ripening  processes  themselves.  The  merchan 
e.xpresses  himself  as  thoroughly  pleased  with  ripening  b; 
electric  heat  after  ten  months'  experience  with  the  nev 
process. 

Such  twenty-four-hour  large-demand  heating  uses  doubt 
less  exist  in  every  city  where  bananas  are  ripened  for  di* 
tribution,  and,  on  account  of  the  continuous  long-hour  char 
acter  of  such  loads,  it  should  be  possible  to  make  a  ver; 
satisfactory  rate  for  energy.  The  accompanying  illustra 
tion  of  the  electric  radiator  in  use  in  the  banana  cellar  1 
kindly  furnished  by  Mr.  A.  T.  IMacdonald,  traffic  manage 
of  the  Louisville^  Lighting  Company  and  editor  of  its  at 
tractive  and  popular  publication.  Chained  Lightning. 


TRANSFORMER  PRACTICE  AT  GRAND  RAPIDS, 
MICH. 


All  lighting  and  motor-service  transformers  on  the  Grani 
Rapids-Muskegon  Power  Company's  lines  are  fused  on  tin 
primary  side.  The  fuses  and  fuse  boxes,  which  are  madi 
up  in  the  company's  shops,  were  described  by  Mr.  Howarc  i 
Pett,  before  the  Michigan  Electric  Association,  June  20  I 
The  fuse  consists  of  standard  fuse  wire  inclosed  in  a  Vi-'m 
glass  tube,  12  in.  long,  equipped  with  brass  clips  on  the  ends 
These  clips  fit  into  brass  terminals  mounted  on  standan 
porcelain  insulators,  the  whole  being  inclosed  in  a  bo; 
screwed  to  the  crnss-arm.  The  box  is  made  of  "'g-in.  pine 
well  filled,  and  fitted  with  entrance  bushings  for  the  wires 
One  side  of  the  box  is  hinged  to  allow  the  renewing  of  thi 
fuses  and  is  provided  with  a  catch  to  hold  it  shut.  Thi 
bottom  of  the  box  is  left  open  to  allow  the  escape  of  gase 
formed  when  a  fuse  blows  and  is  covered  with  a  strong  wir 
screen,  with  HAn.  mesh,  to  keep  out  birds. 

Every  transformer  is  inspected  once  a  month  and  sample' 


igii. 
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0  jil  are  drawn  out  inti)  bottles,  labeled  with  the  number  of 
tl  transformer  and  sent  to  the  shops  of  the  line  depart- 
nnt.  The  oil  is  tested  and  results  of  the  test  are  sent  to  the 
f  enian.  All  transformer  oil  must  stand  up  under  an  in- 
sation  test  of  27,000  volts  between  a  spark  gap  of  0.15  in. 

1  it  does  not  come  up  to  this  standard  notice  is  sent  to  the 
I  cHian  in  charge  and  the  oil  is  changed. 

•   1^  a  question  at  present,  said  Mr.   Pett.  whether  it  is 

try  to  subject  the  oil  from  every  transformer  to  this 

iften  as  once  a  month.     The  time  may  be  lengthened 

c'ciit  in  instances  where  a  transformer  is  heavily  loaded 

ois  working  on  potentials  in  excess  of  7200  volts,  which  is 

r  .1  tor  distribution  at  Grand  Rapids. 

experiment    is   being   tried   out   in   connection   with 

rmer  protection  in  Grand  Rapids  by  inserting  choke 

the  primary  wires  leading  in  and  out  of  the  trans- 

fuses.     This  coil  is  made  by  giving  the  wire  seven 

I  II^  around  a  j^-in.  bolt.     The  ends  of  the  wire  are  then 

hiught  back  through  the  coil  and  pulled  up  tight.      There 

\  'c   many  serious  electrical   storms  in   western   Michigan 

;he  last  week  in  May  and  the  first  week  in  June  and 

ilts  observed  would  seem  to  indicate  that  these  coils 

1  considerable  protection.     In  many  instances  after 

:;   the   fuses  were  blown  and  the   fuse  boxes  totally 

od,  but  transformers  protected  by  these  coils  seemed 

r  damage.     Outside  of  the  apparent  protection  that 

'lis  seem  to  afford  the  advisability  of  using  them  has 

;i  fully  decided  upon,  hut  will  be  determined  by  future 


ONCRETE  LAMP-POSTS  AT  ANN  ARBOR,    MICH. 


mmiher  of  concrete  tungsten-lamp  posts  have  been 
fected  at  Ann  Arbor,  Mich.,  at  a  cost  of  $7.48  per  pole. 
"ie  posts  are  25  ft.  long,  8  in.  in  diameter  at  the  base  and 
fin.  at  the  top.  and  are  reinforced  with  four  ^-in.  steel 
r'is,  one  at  each  corner.  Complete,  the  posts  weigh  1 185 
1  each.  Six  inches  from  their  tops  single  arms  or  buck 
ire  cast  into  the  concrete,   i^-in.  x  j^-in.  x  i8-in. 

angles  being  used.  These  arms  are  bored  for  S/^-in. 
l.lis,  which  support  the  insulators  carrying  the  line  wires, 
jneteen  feet  from  the  butt  of  the  pole  three  }-2-in.  bolts 
.~e  cast  into  the  concrete   for  carrying  the  lamp  bracket. 


Fig.   1  — Post    Loaded   for  Transfer  to   Place   of   Erection. 

he  posts  are  set  5  ft.  into  the  ground,  bringing  the  lamp 
ft.  above  the  curb.  On  each  post  are  stenciled  the  num- 
r  of  the  lamp  and  its  circuit. 

The  wooden  forms  required  for  the  construction  of  these 
iles  cost  $200  to  build,  $155  of  which  was  for  lumber  and 


mill  work.  A  concrete  mixture  of  one  part  Portland  ce- 
ment, two  parts  .sand  and  four  parts  >{>-in.  crushed  lime- 
stone was  used,  the  cement  being  mixed  wet  and  poured 
and  troweled  in  the  form.    The  posts  were  allowed  to  set 


"t/^srasjifT^:. 


Fig.    2 — Electric    Truck    Raising    Post    Into    Position. 

two  days  and  then  to  lie  on  the  form  base  four  days  longer. 
after  which  they  were  seasoned  for  ten  days  before  erect- 
ing.   The  cost  of  100  poles  was  made  up  as  follows : 

30  tons  crushed  stone,  at  $2.60 *li?n 

18  tons  sand,  at  $2.75 V^oa 

47  bbls.  cement,  at  $1.60 • ,  "-^J 

4300  lb.  reinforcing  steel,  at  2.58  cents '  '"•" 

600  lb.  cross-arm  steel,  at  2.20  cents 420  00 

Labor   ' 

$746.84 

The  average  cost  per  pole  was  thus  about  $7-47  each, 
exclusive  of  the  first  cost  of  the  forms.  The  poles  were 
distributed  by  loading  them  onto  a  carrier  drawn  by  an 


Fig.    3— Concrete    Tungsten-Lamp    Post    Complete. 

electric  truck.  On  reaching  the  place  of  erection  the  truck 
was  connected  to  tackle  and  the  pole  raised  into  position  by 
running  the  truck  off  at  a  distance.  In  a  paper  on  street 
lighting,  read  before  the  Michigan  Electric  Association, 
June  20,  Mr.  R.  M.  Ileinphill,  Jr.,  manager  of  the  Wash- 
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tenaw  Division  of  the  Eastern  Michigan  Edison  Company, 
expressed  himself  as  well  pleased  with  the  appearance  and 
service  shown  hv  these  poles,  the  design  of  which  he  attrib- 
uted to  Mr.  Edward  Richards,  of  the  Toronto  Hydroelectric 
Commission. 


ELECTRIC-POWER     REQUIREMENTS 
MANUFACTURING  PLANT. 


IN     A 


A  THOROUGH  investigation  of  the  conditions  in  a 
Western  metal-products  factory  was  lately  made 
with  the  object  of  determining  the  actual  consump- 
tion of  electricity  by  machinery  in  various  departments 
of  the  establishment.  The  tests  were  carried  out  with  un- 
usual detail  and  extracts  from  the  data  secured  are  given 
below. 

Iron  Foundry,  Tumbling  Barrels. — Two  barrels,  on  shaft- 
ing; size  of  barrel,  36  in.  and  48  in.  diameter.  Usual  load 
is  one  barrel,  but  about  25  per  cent  of  the  time  both  are  run. 
Speed  of  shafting,  196  r.p.m.  Shafting  required  2.75  hp. 
running  light,  and  each  barrel  required  an  average  of  1.55 
hp  (1.7  hp  for  larger  and  1.4  hp  for  smaller  barrel).  Aver- 
age power  demand,  4.3  hp ;  maximum,  5.8  hp,  with  both 
barrels  in  service.  A  5-hp  squirrel-cage  induction  motor 
is  ample  for  the  work. 

Iron  Foundry,  Compressor. — Bury  Compressor  Company, 
class  BB,  10  in.  x  10  in.,  driven  from  short  jack-shaft. 
Chain  drive  could  be  used  if  space  is  available.  Heavy 
service,  full-load  nmning  test,  17.6  hp.  To  run  com- 
pressor with  free  discharge  took  4.1  hp  at  jack-shaft. 
Compressor  was  rated  at  136  cu.  ft.  per  minute  at  100  lb. 
pressure.  Squirrel-cage  induction  motor  of  20-hp  rating 
satisfactory. 

Iron  Foundry,  Sand  Sifter. — Driving  pulley,  12  in.  di- 
ameter, 6-in.  face;  speed  630  r.p.m.  Power  consumption 
of  sifter  running  light,  0.38  hp;  momentary  maximum  load 
when  running  with  both  sides  of  sifter  full,  1.3  hp.  Test 
showed  that  a  3-hp  motor  is  ample  for  service,  instead  of 
existing  5-hp  motor. 

Bread-Maker  Department. —  Total  number  of  machines 
in  department,  sixty-five.  All  machines  off,  friction  drive, 
12  hp;  ten  machines  on,  15.3  hp;  heavy  load.  75  per  cent 
of  machines  running,  18  hp. 

Box  Nailer. — Nailer  was  a  No.  8  Morgan,  running  300 
r.p.m.,  with  22-in.  pulley.  Motor  in  use,  an  AUis-Chalniers 
2-hp,  lio-volt  outfit,  1 150  r.p.m.,  5-in.  pulley.  Running 
nailer  and  motor  free,  330  watts ;  driving  two  nails,  880 
watts;  driving  four  nails,  iioo  watts;  driving  five  nails 
(maximum  duty),  1210  watts.  Test  showed  that  2-hp 
motor  is  ample  for  work  in  hand. 

Chopper  Department. — Department  contained  about  no 
small  machine  tools,  102  of  which  were  connected  to  a  line 
shaft  driven  by  a  50-hp  General  Electric  500-volt  motor. 
Tests  showed  that  shafting  friction  load  was  12.3  hp;  102 
machines  running  and  fifty-nine  working  took  about  38 
hp,  which  was  normal  load.  The  total  length  of  line  shaft- 
ing was  510  ft.,  and  the  shaft  diameter  2  7/16  in.,  with  ring 
oiling  bearings  in  good  condition.  A  verj-  heavy  occasional 
load,  with  ninety-si-\  machines  running,  required  42.5  hp. 

Percolator-Urn  Department. — Number  of  machines, 
twenty-seven,  including  ten  spinning  lathes.  All  belts 
running  on  loose  pulleys,  7.4  hp ;  all  machines  running 
free,  16.6  hp ;  heavy  load,  all  but  three  machines  running, 
18  hp.  Test  showed  that  the  power  required  in  actual 
machining  was  very  small  in  proportion  to  that  consumed 
in  running  shafting  and  machinery  apart  from  load. 

Aluminum-Percolator  Department. — Equipment  consisted 
of  thirty-seven  small  machines,  including  four  spinning 
lathes,  96  ft.  shafting,  one  milling  machine  and  small  drill 
press.  Running  machines  free,  12  hp ;  running  shafting 
only,  5.3  hp;  all  machines  on,  usual  work,  18  hp.     Second 
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test  gave  usual  load  of   12.4  hp,  and  occasional  peak  1 
15.4  hp. 

Cleaning  Off  Urn  Buffers. — EquipnK'ut  consisted  > 
twenty-four  buffing  lathes  and  a  35-in.  exhauster.  Tc 
showed  power  consumption  with  everything  except  e 
hauster  oft  of  18  hp;  all  machines  running  free,  36  \\\ 
same  as  preceding  with  eighteen  men  working,  44  h| 
maximum  peak  load  noted,  50  hp ;  allowance  of  1.8  hp  p. 
buffing  lathe  on  hard  work.  Another  test  on  buffers  ai 
finishers  gave  0.4  hp  per  machine  when  oft"  the  line  shal 
0.9  hp  per  machine  when  running  light  and  1.2  hp  p( 
machine  on  normal  finishing  work. 

Aluminum-Percolator  Buffing. — Equipment  consisted  (M^ 
45-in.  Sturtevant  double  exhauster,  700  r.p.m.,  and  eigll^ 
double  buffers  and  six  smaller  single  buffers.  Line  shaF 
running  with  exhauster  and  fourteen  loose  pulleys,  14  hi'j_ 
all  wheels  running  free,  21.3  hp ;  all  buft'ers  working, 
hp;  maximum  load  noted,  40  hp;  line  shaft  and  blowi, 
required,  8  hp.  Unit  results:  Power  per  buffer  (loof 
pulleys),  0.47  hp;  power  per  buffer  run  free,  0.99  h]' 
power  per  buft'cr  under  normal  operation,  1.82  hp. 

Hardivare-Plating  Department. — Equipment  driven  ii: 
eluded  one  6o-in.  Sturtevant  exhauster,  one  1500-amp  pla 
ing  dynamo,  two  plating  rolling  barrels  and  four  sma 
brush  lathes.  Test  showed  that  plating  barrels  and  lath* 
could  be  started  by  8.1  hp.  Exhauster,  four  lathes  ar, 
dynamo,  running  free,  required  6  hp;  adding  the  ti^ 
plating  barrels  required  6.7  hp,  and  operating  all  the  equi] 
ment  and  supplying  600  amp  at  6  volts  to  the  barrels  r 
quired  14.6  hp. 

Printing  Department. — In  this  department  five  small  j£ 
presses,  one  28-in.  paper  cutter,  one  No.  3  Miehle  cylind« 
press,  one  stitcher,  a  jig  saw,  a  circular  saw,  a  Whitloc 
pony  cylinder  press  and  a  slow-speed  exhaust  fan  wei; 
driven  by  a  15-hp  motor  running  1200  r.p.m.  The  mote 
pulley  was  34  in.  in  diameter,  and  it  was  belted  to  a  lir 
shaft  running  285  r.p.m.  \\'ith  all  this  equipment  off  exce) 
the  exhauster  and  flywheel  of  the  paper  cutter  the  depar' 
ment  required  2.33  hp.  With  all  machinery  in  service  5 
hp  was  required.  It  appeared  desirable  to  install  a  lo-k 
motor  to  insure  easy  starting. 

Stag  Room. — In  this  room  were  a  45-in.  Sturtevant  e: 
hauster  running  1200  r.p.m.,  nineteen  small  bench  tool 
a  small  exhauster  and  thirty  stands  for  hand  grindin; 
Twenty  stands  were  connected  to  the  exhauster,  givin 
a  total  of  250  sq.  in.  of  openings.  In  the  tests  the  startin 
power  required  was  20.6  hp.  With  all  the  equipment  rui, 
ning  on  loose  pulleys,  with  grinding  wheel  belts  loose,  bt, 
exhausters  running  at  full  load,  the  power  required  wfj 
13.3  hp.  With  all  machinery  running  on  loose  pulleys  bii 
with  twenty-one  wheel  belts  on  spindles  15.3  hp  was  needeo' 
with  all  machinery  on  loose  pulleys  and  twenty-or 
wheels  running  free  17.3  hp  was  required,  with  an  increas 
of  20  hp  when  thirteen  wheels  were  manned.  The  powf 
required  with  everything  running  free  and  with  thirtee 
wheels  manned  was  22.6  hp.  The  average  power  per  whc' 
was  0.53  hp,  and  0.2  hp  was  required  to  run  the  whc' 
free  in  addition  to  shaft  friction. 

A  test  in  the  fork  and  handle-finishing  departmei 
showed  that  100  polishing  and  grinding  wheels  require 
about  54  hp  each.  In  the  cutlery-plating  department  tes' 
showed  that  the  average  power  consumption  of  nick 
tanks  was  0.65  hp  each ;  of  silver  tanks,  0.68  hp  each,  an 
of  stripper  tanks,  0.70  hp  each.  For  this  class  of  work 
general  allowance  was  made  of  0.7  hp  per  tank. 

Machine-Grinding  Department.— Motor  drive  of  thirt; 
four  standard  knife-grinding  machines,  two  large  knil 
grinders  and  two  hand  emery  wheels.  Power  required  t 
run  equipment  with  loose  pulleys,  22  hp;  with  equipniei 
running  free  but  doing  no  work,  40  hp;  with  thirty-foi 
machines  loaded,  86  hp,  or  an  average  of  2.53  hp  per  m; 
chine  when  bearings  had  just  been  oiled.  With  thirt;_ 
four  small  machines  and  two  large  machines  in  operatic 
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hp   was    required.      To    start    the    equipment    required 

ip  per  machine. 

nhine-Glacing    Department. — Two    groups,    or    forty- 

iiclit    total   machines,   driven    by    30-hp    General    Electric 

lotor.      The   spindles   are   run    except   when    temporarily 

•  down  for  repairs  and  are  started  in  the  morning  witii 
■cits  on  tight  pulleys.  The  starting  power  required 
^7.7  hp;  with  forty-eight  machines  running  free  there 
required  28.5  hp.  With  forty-eight  machines  running 
lorty-four  working  38.2  hp  was  required.  With  all 
ines  working  (100  per  cent  load-factor)  0.81  hp  per 
jne  was  demanded.  Further  machine-glazing  service 
cd  a  75-hp  motor  driving  100  glazing  machines,  nine 
'ling  wheels  and  two  small  machine  tools.  The  start- 
iuty  w^as  so  severe  that  the  motor  was  arranged  to 

•  only  five  lines,  or  fifty-eight  glazing  machines,  at  a 

After  full  speed  is  attained  the  remaining  machines 

-tarted  by  shifting  belts.     When  100  glazing  machines 

line  polishing  wheels  were  run  free  the  power  require- 

.   IS  were  40  hp.    With  100  machines  running  and  eighty 

working,  with  three  of  the  polishing  machines,  70  hp  was 

required,    this    being    an    average    heavy    load.      The    net 

Iipower  required  per  glazing  machine  was  0.67  hp,  with  80 
per  cent  of  the  installation  working. 

-    '~:Uuloid  Department. — A  30-hp  motor  drives  five  variety 

i-rs,   four  bench  tools,   one   roll,   three  kneaders,   two 

machines,  one  hydraulic  pump  and  five  small   speed 

I  >  on  one  floor,  and  thirty-five  standard  polishing  and 

ling  wheels,  one  sander,  eight  small  bench  tools  and 

■    exhauster   and   blower   equipments.      Power   required 

lart,    34. 8    hp;    all    machinery    off    except    exhausters, 

!>  friction  load;  first  floor  heavy  load,  second  floor  off, 

ji;  second  floor  heavy  load,  first  floor  on  loose  pulleys, 

iip;  second  floor  heavy  load,  first  floor  entirely  off,  28 

j!p;  both  floors  on,  heavy  work.  41   hp.     Exhausters  take 

B  hp. 

;    In  the  basement  of  the   celluloid   department  there   are 
driven   four  double  tumblers,   one  pulverizer,  three  small 
J  rills,  one  punch,  one  swage  and  two  small  circular  saws. 
•!ie  hallway  are  a  small  shear  and  belted  elevator  taking 
at  the  peak  load,  and  at  the  west  end  of  the  plant  are 
■^-in.  single  grinding  and  buffing  lathes,  with  a  Sturte- 
No.  40  single  exhauster  with  a  total  opening  of  275 
,.  m.   With  the  exhauster  running  at  full  load  and  every- 
thing else  off  8  hp  was  required;  with  the  first  group  of 
machinery  running  free,  11.3  hp;  with  all  equipment  run- 
ning free,  12.7  hp;  with  all  equipment  running  free  except 
that  used  by  nine  men  buffing,    14  hp;   with   everything 
Tunning  free  and  both  groups  working,   12.7  hp ;  and  with 
normal  load.  14  hp.     A  23-hp  peak  was  noted  on  starting 
the  elevator,  with  the  rest  of  the  equipment  running. 

'  cssroom,  Hardware  Building. — A  35-hp  motor  drives 

-   I  heavy  direct  blanking  presses,  six  medium  blanking 

ind  piercing  presses,  five  large  Bliss  back-geared  drawing 

presses,    thirteen    medium    presses,    eleven    light    punch 

'"■rsses.  one  sheet-steel  shear,  six  small  machines  and  one 

ator  for  foundry.     The  friction  load,  with  all  machines 

'ose  pulleys,  was  9.4  hp ;  with  all  flywheels  and  counter- 

^jliafts  running,  16  hp;  with  preceding  service  in  operation 

and  seventeen  men  on  light  work,  22.7  hp  maximum;  with 

all  machines  running,  35  hp. 

Coffee  Mill  and  Grinding  Machines. — Foundry  equip- 
ment, one  6-in.  x  6-in.  air  compressor,  85  r.p.m.,  55  lb. 
'pressure;  one  rotary  blower,  one  tumbler  (did  not  run  dur- 
ing test)  ;  coffee-mill  department,  eleven  medium  and  nine 
small  special  machine  tools :  grinding-machine  department, 
twenty-two  average  light  machine  tools.  Coffee  depart- 
ment has  twelve  light  machine  tools  and  one  elevator. 
jFive  men  working  on  tools  in  coffee  department  and  ten 
vn  grinding  machinery.  With  all  machines  on  loose 
pulleys,  12.7  hp;  with  compressor  and  blower  on,  16  hp; 
foundry  with  coffee-mill  present  load,  18.7  hp ;  foundry  with 
present    grinding-machine    load.    21.3    hp ;    everything    on. 


present  k>a<l.  24  hp;  with  95  per  cent  of  present  machine 
tools  running  and  fifteen  men  working,  32  hp. 

Brass  and  Scale  Departments. — Machinery  driven  in- 
cludes two  special  cock  grinders,  four  grinding  wheels,  one 
Buffalo  35-in.  single  exhauster,  thirty-three  small  machine 
tools  and  twelve  dry  tumbling  barrels  and  elevator.  During 
test  ten  men  working,  frequently  fifteen.  Scaleroom  con- 
tained twenty-eight  small  machine  tools  and  five  grinding 
and  buffing  lathes,  with  twelve  men  working  during  test. 
Test  showed  that  with  all  machinery  oft'  on  loose  pulleys 
10  hp  was  required;  running  tumblers,  11.3  hp;  all  tools 
free  in  brass  department,  16.7  hp;  same  with  ten  men  work- 
ing, 18.7  hp;  running  all  scale  department  free,  with  thirty- 
three  machines,  16.7  hp:  momentary  peak,  22  hp ;  both  de- 
partments normally  running,  20.7  hp  average.  Elevator 
starting  adds  a  momentary  peak  of  5.3  hp. 

Drop  Department  Hardivare. — Motor  (35  hp)  drives 
five  large  drops  of  about  800  lb.  each,  two  light  drops  of 
200  lb.  each,  four  foot  drops,  one  No.  5  R.  G.  F.  blower,  two 
wire  cutters,  two  turret  lathes,  two  bench  lathes,  eight 
tumbling  barrels  and  one  small  circular  saw.  The  test 
showed  that  with  everything  off  except  the  blower  10  hp 
was  required ;  with  eight  barrels  running  12  hp  was  needed ; 
with  about  1000  lb.  drop  work  under  way,  23.3  hp  peak; 
with  six  large  drops  working.  37  hp  peak,  and  with  all 
men  working  in  addition.  37  hp  peak  and  30  hp  average. 

Carpenter  Shop. — Equipnient  consisted  of  one  16-in. 
hand-feed  circular  saw,  one  band  saw,  one  grindstone,  a 
sensitive  drill  and  a  speed  lathe.  With  all  tools  off,  2.7  hp; 
with  band  saw  on  8-in.  heavy  work.  4.7  hp ;  with  circular 
saw  on  5-in.  rip  in  heavy  spruce,  7.4  hp ;  with  both  saws  on 
heavy  work,  10.7  hp. 

Steel  Cutting. — Equipment,  one  medium  8-in.  alligator 
shear  at  fiftj'-two  strokes  per  minute  and  one  small  8-in. 
alligator  shear  at  eighty-three  strokes  per  minute;  large 
shear  cutting  5  7/16  in.  x  3/16  in.  at  each  stroke,  heavy 
work,  and  smaller  shear  two  strips,  lY^-'m.  x  l/l6-in.  work; 
with  flywheels  and  shaft  running  free,  2  hp;  with  both 
shears  on  heavy  work,  3.3  hp.  In  the  shafting-room  thirty- 
seven  light  wood-working  machines  took  32.4  hp. 
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MITERING   METAL  MOLDING. 


By  G.  .\.  Harris. 

In  a  recent  issue  of  the  Electrical  World  a  method  of 

forming  turns  and  elbows  in  metal  molding  was  described 

in  which  the  base  was  cut  in  two  at  each  bend  or  elbow. 

This  necessitates  the  insertion  of  a  "conducting-piece"  at 


Fig.  1 — Miter  Cuts  for  Elbow. 

each  turn  or  elbow  in  order  that  the  electrical  continuity 
of  the  molding  may  be  maintained.  If  the  base  is  sawed 
in  accordance  with  the  instructions  given,  the  "conducting- 
piece"  may  be  eliminated.  Fig.  I  illustrates  how  a  piece 
of  base  is  cut  to  form  a  right-angle  elbow,  leaving  a  por- 
tion of  one  edge  intact  to  afford  conductivity.    After  cut- 
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ting  the  two  ends  ot  the  ba^e  are  bent  together  until  tlic 
two  cut  faces  abut.  The  two  end  lengths  will  then  be  .it 
right  angles  to  one  another.  Cappings  for  such  a  90-dcg. 
elbow  are  mitered.  as  shown  at  the  bottom  of  Fig.  i,  and 


of  series  lamps  was  adopted.  A  little  later  a  second  trial 
demonstration  was  made  with  a  straight-line  arrangement 
of  units  on  Mahoning  Avenue.  Both  of  these  installations 
proved  so  satisfactory  that  the  citizens  were  unanimous  in 


Fig.  2 — Miter  Cuts  for  Bend. 
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Fig.  3 — Mitered  Inside  Bend. 


Fig.  ") — Mitered  Outside   Bend. 


are  snapped  over  the  base  after  it  has  been  erected.  The 
completed  elbow  appears  like  that  shown  in  the  article  re- 
ferred to  above. 

The  base  for  an  internal  bend  may  be  cut  for  a  90-deg. 
turn,  as  shown  in  Fig.  2.  In  Fig.  ^A  the  base,  which 
has  been  cut  as  outlined  in  Fig.  2,  is  shown  in  position  in 
the  corner,  ready  to  receive  the  capping,  and  at  B  it  is 
shown  with  the  capping  in  position.  It  will  be  noticed 
that  it  is  not  necessary  to  miter  the  capping,  as  it  com- 
pletely incloses  the  slot  in  the  base  if  pushed  into  the  cor- 
ner as  suggested  at  Fig.  3B. 

For  an  external  bend  the  base  is  cut  with  a  hacksaw,  as 
shown  at  A  (Fig.  4),  and  is  then  bent  and  secured  on  the 
corner  as  outlined  at  B.  The  capping  for  an  external  bend 
should  be  mitered  as  detailed  at  C.  When  this  is  done 
there  may  be  a  small  hole  just  at  the  apex  of  the  angle 
included  within  the  molding,  as  shown  in  the  illustration, 
but  this  is  of  no  consequence. 

Fewer  screws  are  required  for  the  erection  of  metal 
molding  where  "conducting-pieces"  are  used.  Where  "con- 
ducting-pieces"  are  used  two  screws  or  bolts  are  required 
at  each  turn  or  elbow  to  maintain  the  electrical  continuity 
of  the  run.  Where  molding  (as  herein  outlined)  is  elec- 
trically continuous  it  can  often  be  well  supported  by  screws 
inserted  through  the  holes  punched  in  the  base  by  its  manu- 
facturers. Where  this  is  done  the  extra  labor  of  drilling 
additional  screw  holes  and  of  driving  the  extra  screws  is 
avoided. 


INCANDESCENT   STREET   LIGHTING  IN  WARREN, 
OHIO. 


BY  A.  E.  LENNOX. 

The  illumination  of  the  streets  of  Warren,  Ohio,  a  city 
of  approximately  12,000  inhabitants,  furnishes  a  notable 
example  of  a  municipality  made  cheerful  and  attractive 
through  the  efforts  of  its  citizens  to  secure  modern  and 
effective  street  illumination.  The  new  street  lighting  in 
Warren  had  its  beginning  two  years  ago  when  the  contract 
with  the  Warren  Water  &  Light  Company  for  street  lighting 
was  about  to  expire.  Up  to  that  time  the  city  depended  on 
an  open-arc  lighting  system  in  which  the  units,  located  prin- 
cipally at  street  intersections,  afiforded  but  meager  illumina- 
tion at  points  removed  from  the  immediate  vicinity  of  the 
lamps. 

The  Board  of  Public  Service  first  directed  its  attention 
to  the  advisability  of  substituting  inclosed  arcs  for  the  units 
then  in  use,  but  it  was  afterward  realized  that  the  question 
of  effective  light  distribution  would  be  still  an  unsolved 
problem.  When,  therefore,  an  incandescent  system  was  sug- 
gested it  receive  very  careful  consideration  by  those  who 
were  directly  in  charge  of  the  matter.  It  was  at  this  stage 
that  the  Warren  Water  &  Light  Company  was  induced  to 
co-operate  in  the  installation  of  a  trial  system  of  tungsten 
lamps  on  Park  Avenue,  in  which  a  staggered  arrangement 


their  approval  of  incandescent  lighting.  All  thoughts  of 
having  an  inclosed-arc  lighting  system  were  finally  aban- 
doned and  specifications  were  draw-n  up  for  lighting  with 
street  series  tungsten  lamps.  The  Warren  Water  &  Light 
Company  w-as  awarded  a  contract  to  cover  a  period  of  ten 
years,  during  which  time,  in  addition  to  installing  the  sys- 
tem, it  was  to  be  responsible  for  its  complete  operation. 

The  installation,  which  is  now  completed,  is  divided  nat- 
urally into  two  parts,  viz.,  the  residential  and  the  downtowi 
systems.  In  the  former  there  are  355,  90  and  175  6.6-amf 
street  series  Mazda  lamps  of  40.  60  and  80  cp  respectively 
All  the  units  are  equipped  with  Wheeler  radio  reflectors  anc 
are  suspended  by  gooseneck  brackets  from  wooden  pole; 
arranged  in  a  straight  line  along  one  side  of  each  residentia 
street.  In  the  spacing  of  these  units  one  lamp  is  located  a 
each  street  intersection  and  the  intervening  distance  betweei 
corner  lamps  is  divided  so  that  the  spacing  is  as  uniform  a: 
possible.  This  varies,  however,  from  100  to  300  ft.  on  the 
different  streets,  depending  on  the  traffic  demands  and  tc 
some  extent  on  the  foliage  of  the  shade  trees.  The  height 
of  the  lamps  above  the  pavement  is  14  ft.  and  they  are  sus 
pended  3  ft.  beyond  the  curb  line  over  the  road.     The  illu 


Fig.    1  — Day    Vi 
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mination  in  the  residential  districts  is  highly  satisfactor 
and  is  far  superior  to  that  furnished  by  the  former  ope: 
arcs. 

The  ornamental  lighting  of  the  downtown  streets  is  quit 
spectacular.  Sixty-two  three-lamp  iron  standards  support 
ing  two  pendent  lamps  and  one  upright  are  employed  on  th 
principal  business  streets,  while  around  the  centrally  locate 
park  22  single-lamp  standards  are  located.  At  the  entranc 
of  the  courthouse,  on  the  north  side  of  the  park,  two  five 
lamp  standards  are  situated,  one  on  either  side  of  the  ap 
proach.  All  upright  lamps  are  rated  at  80-cp.  except  nine 
teen  60-cp  lamps  on  the  single-lamp  standards,  and  are  sur 
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ounded  by  14-ia.  Alba  globes,  while  12-iii.  globes  are  used 
:)n  the  40-cp  peiulent  lamps.  The  spacing  of  the  three-lamp 
standards  is  uniform  on  each  street,  but  varies  from  65  to 
75  ft.  on  different  streets ;  that  of  the  single-lamp  standards 

s  from  65  to  85  ft.     The  corner  standards  at  street  inter- 


Fig.  2— Day  Vi 


of   Market  Street. 


■ns  are  set  where  the   street  lines  extended  meet   the 
irt)  line;  thus  there  are  eight  of  these  standards  at  each 
.ntersection. 

,  The  ornamental  standards  were  supplied  by  the  Canton 
detal  Post  Company,  Canton,  Ohio.  Each  standard  is  an- 
hored  to  a  2j.2-ft.  cube  of  concrete,  the  center  of  which  is 
>laced  18  in.  back  from  the  curb  line  on  the  business  streets, 
nus  allowing  the  outside  pendent  lamp  to  be  hung  directly 
.hove  the  face  of  the  curb. 

The  wiring  of  the  standards  is  all  underground.  Where 
J:  was  necessary  to  place  this  under  pavement,  fiber  con- 
luit  with  4550  ft.  of  lead  cable  was  incased  in  concrete  be- 
jeath  the  gutter  close  to  the  curb  and  beneath  the  street 
'nundation.  In  park  lighting  or  where  lawns  were  avail- 
,ble  3065  ft.  of  steel-armored  cable  was  placed  from  2Y2  ft. 
n  3  ft.  back  of  the  curb  under  the  lawn.  For  all  under- 
round  work  No.  8  wire  was  employed,  and  No.  6  for  over- 


rhree-Lamp  Standard. 


ead  wiring  in  the  residential  streets.       Since  the  power 
tation  is  quite  centrally  located,  no  feeder  systems  are  used, 
ut  the  several   circuits  on  which  lamps  are  operated  are 
ontrolled  from  the  power  house. 
'  An  all-night  schedule  has  been  adopted  for  lamps  on  the 


residential  streets,  since  it  was  thought  more  economical  to 
operate  the  lamps  all  night  than  to  duplicate  the  extensive 
wiring  system  necessary  throughout  this  part  of  the  city. 
In  the  case  of  the  ornamental  system,  however,  the  upright 
lamps  only  burn  on  all-night  schedule,  while  pendent  lamps 


Fig. 


-Night  View  of  Market  Street. 


are  switched  off   from   the  power  station   every  night   at 
midnight. 

On  account  of  the  short  lime  since  the  system  has  been 
in  operation,  it  is  impossible  to  give  a  full  report  on  the 
operating  expenses.  The  contract  specifies  the  following 
prices  which  must  be  paid  to  the  lighting  company  for  main- 
taining the  three  sizes  of  lamps  in  the  two  systems  and 
under  the  two  operating  schedules.  The  cost  of  installa- 
tion is  taken  care  of  in  these  prices: 

SCHEDULE  OF  RATES   FOR    INCANDESCENT   STREET   LIGHTING. 


Orn.\me.vtal.                    Residential. 

All  Night. 

Midnight.             AU  Night. 

S19.50 
23.00 

$12.00 
14.50 
18.00 

$13.50 

19.50 

23.00 

Included  in  the  cost  of  installation,  that  of  the  standards, 
bases,  conduits  and  wire  was  as  follows:  Five-lamp  stan- 
dards, $40 ;  three-lamp  standards,  $36.50 ;  one-lamp  stan- 
dards, $30.  These  figures  are  based  on  one  standard  of 
each  kind  exclusive  of  lamps,  globes,  sockets,  etc.  The  3065 
ft.  of  steel-armored  cable  cost  36  cents  per  foot  and  an  ad- 
ditional 5  cents  per  foot  for  laying.  The  lead  cable,  of 
which  there  was  4550  ft.,  cost  21,'^  cents  per  foot,  and  the 
bases  for  the  86  posts  were  estimated  at  $3.50  each.  The 
fiber  conduit  laid  cost  51  cents  per  foot,  and  the  cost  of  the 
globes,  when  freight  charges,  crating,  etc.,  were  paid,  was 
approximately  $1  each.  Warren  is  well  known  as  a  lamp- 
manufacturing  town  and  the  lamps  for  the  entire  system 
were  supplied  by  one  of  the  prominent  lamp  companies 
there. 

In  the  old  open-arc  lighting  system  there  were  161  units, 
consuming  500  watts  each  and  operating  on  9.6  amp.  Sev- 
enty-one of  these  lamps  burned  on  all-night  schedule  and 
the  remainder  till  midnight,  in  the  former  case  the  city 
paying  the  central  station  $80  each  per  annum,  and  in  the 
latter  $55  each  a  year.  It  must  be  understood,  however, 
that  the  relative  operating  costs  of  the  arc  and  incandescent 
systems  are  no  criterion  by  which  the  efficiency  of  the  two 
should  be  judged,  since  the  new  system  covers  a  much 
larger  terrtiory  and  also  because  the  lighting  conditions  have 
been  greatly  improved.  The  spacing  of  the  units  and  the 
locations  of  the  ornamental  standards  have  been  taken  care 
of  bv  the  local  city  engineer,  Mr.  Bert  C.  Smith. 
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RECENT  TELEPHONE  PATENTS. 


SWITCHBOARD  CIRCUIT. 

There  has  been  issued  to  Mr.  H.  P.  Claussen,  of  Chi- 
cago, a  patent  describing  an  arrangement  of  switchboard 
circuits  providing  means  for  connecting  battery  and  mag- 
neto-signal lines.  Local  battery  is  contemplated  for  the 
transmitters  at  all  stations.  When  dissimilar  lines  are  to 
be  connected  a  key  is  operated  which  inserts  a  repeating 
coil  in  the  cord  circuit.  This  permits  talking  connection  but 
isolates  the  signaling  currents.  Thfe  patent  is  assigned  to 
the  Stromberg-Carlson  Telephone  Company. 

SELECTIVE  PARTY  SISTEM. 

Two  patents  have  been  granted  to  Mr.  W.  M.  Bruce,  Jr., 
of  Springfield,  Ohio,  covering  a  lockout  selective  system  and 
the  apparatus  therefor.  The  appatj^s  is  controlled  by  im- 
pulses sent  out  upon  one  or  the  omcr  side  of  the  line,  or 
both.  A  vertical  bar  is  arranged  to  be  lifted  a  step  at  a 
time  by  impulses  upon  one  side  of  the  line.  The  bars  at  all 
stations  move  synchronously.  Each  step  corresponds  to 
the  selective  position  at  one  station,  and  if  an  impulse  be 
sent  upon  the  other  side  of  the  line,  the  current  finds  a 
path  through  a  connecting  magnet  at  that  particular  sta- 
tion, the  various  connecting  magnet  circuits  being  con- 
trolled by  the  bar.  An  impulse  over  both  sides  of  the  line 
simultaneously  operates  the  trip  magnets  and  restores  ail 
stations  to  normal.  These  patents  are  assigned  to  the 
American  Automatic  Telephone  Company. 

REPEATING  SYSTEM. 

The  repeating  apparatus  patented  by  Mr.  C.  G.  Ashley,  of 
Chicago,  was  noted  in  this  column  a  few  weeks  since.  There 
has  now  been  issued  to  him  a  patent  for  his  "method  of 
propagating  telephonic  currents."  The  received  current 
is  led  into  a  unipolar  generator  and  there  impressed  upon 
the  otherwise  uniform  field  in  which  the  conductor  is 
spinning.  A  reinforced  telephone  current  is  set  up  by  the 
generator. 

RECEIVER  SUPPORT. 

The  patent  granted  to  Mr.  C.  E.  Flynn,  of  Vale,  Ore.,  re- 
lates to  a  receiver  holder.  The  holder  proper  consists  of  a 
bar  with  a  supporting  clamp  which  maintains  the  receiver 
in  suitable  position  for  use.  The  bar  in  turn  is  mounted 
upon  a  sliding  sleeve  surrounding  the  stem  of  a  desk  stand. 
The  sleeve  holds  the  hook  switch  lever  down,  save  when 
grasped  in  the  hand  of  the  user  as  though  to  lift  the 
instrument.  A  latch  is  provided  to  release  the  hook  lever 
in  case  it  becomes  inconvenient  to  continue  the  lifting  effort. 
EXCHANGE  CIRCUITS. 

.\t  times  it  becomes  necessary  to  operate  a  hybrid  ex- 
change system  employing  signal  lamps  operated  upon  a  cen- 
tral-office battery  but  employing  subscriber  station  equip- 
ment equipped  with  a  magneto-generator  and  for  a  local 
transmitter  battery.  To  such  a  system  an  invention  of 
Mr.  H.  P.  Claussen  applies.  Instead  of  the  usual  line  re- 
lay he  provides  a  self-locking  relay  sensitive  to  alternating 


ringing  current.  A  condenser  is  inserted  in  one  limb  of  tli 
line.  A  turn  of  the  magnet  crank  pulls  up  the  line  relay  an> 
closes  the  signal-lamp  circuit.  The  resulting  current  lock 
up  the  relay  until  cut  out  by  the  cut-off  relay.  This  latic 
responds  to  the  insertion  of  a  plug  in  the  answering  jack 
The  patent  for  this  system  is  assigned  to  the  Strombers; 
Carlson  Company. 

SELECTOR  MAGNET. 

An  improved  electromagnet  for  a  selector  has  been  pat 
ented  by  W.  Kaisling,  of  Chicago,  and  assigned  to  the  Kil 
logg  Switchboard   &  Supply   Company.     The   core   prope , 
is  mounted  within  a  U-shaped  return  pole  piece.    The  armaift 
ture  hangs  from  the  upper  leg  of  the  U  and  confronts  th  ^ 
core  and  lower  leg  of  the  U.    The  upper  leg  of  the  U  ha  | 
a  wide  notch  cut  in  its  end  to  receive  the  armature  and     • 
pin  is  inserted  so  that  a  hinge  is  formed.     The  pin  move 
freely  in  the  perforations  in  the  pole  piece,  but  is  clampt 
in  a  groove  in  the  armature. 


Letters  to  the  Editor. 


Transmission-Line    Supports    at    Different    Elevations 


To  the  Editor  of  Electrical  World: 

Sir: — I  have  read  with  interest  Mr.  J.  S.  Viehe's  articl 
in  your  issue  of  June  15  regarding  transmission-line  suj 
ports  at  different  elevations.  Allow  Ine  to  call  to  you 
attention  that  this  method  was  described  by  Mr.  Torste 
Holmgren,  of  Trollhattan,  Sweden,  in  Teknisk  Tidskrif 
Elektroteknik,  No.  3,  1910,  and  in  Mittcihmgcn  den  Vcrcin 
gung  der  Elektricitdtsiucrlie ,  Heft  9,  1910.  Prior  to  t!i 
date  it  was  used  in  the  construction  of  the  transmission  lir 
between  Trollhattan  and  Gothenburg,  which  was  design* 
and  built  by  Mr.  Holmgren. 

New  York.  Kaj  Lindholm. 


To  the  Editor  of  Electrical  World: 

Sir  : — In  the  interesting  paper  by  Mr.  J.  S.  Viehe  ■: 
"Transmission-Line  Supports  at  Different  Elevations"  : 
the  Electrical  World  for  June  15,  1911,  I  note  that 
apparently  deals  with  the  center  line  of  the  transmissi 
line.  It  should  be  noted  as  a  practical  and  an  extreme 
important  fact  that  not  only  does  it  sometimes  happen  tli 
the  least  clearance  is  not  at  the  lowest  point  of  wire,  b 
that  in  side  hill  work  ample  clearance  on  the  center  lii 
may  not  give  suitable  clearance  on  the  up-hill  side  wii 
this  being  particularly  true  on  two-circuit  lines  and  f 
lines  having  wide  phase  spacing.  In  laying  out  a  tower  lii 
it  is,  in  many  cases,  absolutely  essential  to  have  profile 
under  the  two  extreme  side  wires,  and  it  is  always  advisal 
to  have  the  layout  checked  in  the  field  before  actual  co 
struction  begins. 

New  York.  Charles  Rufus  Hart. 
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Generators,  Motors  and  Transformers. 

Three-Phase  Commutator  Generator. — R.  Rijdenberg. — 
If  a  three-phase  commutator  machine  in  which  the  stator 
circuit  and  the  rotor  circuit  are  connected  together  is  me- 
chanically driven,  experiment  shows  that  under  certain  con- 
ditions a  magnetic  field  is  produced  which  rotates  with  a 
certain  speed.  The  author  has  formerly  given  the  theory 
of  such  a  generator  under  simplified  assumptions  and  gives 
now  the  theory  on  more  general  and  more  accurate  assump- 
tions when  the  machine  is  running  unloaded.  He  shows 
that  the  self-excitation  of  the  machine  is  not  influenced  by 
the  stray  field  of  the  machine,  while  the  frequency  of  the 


alternating   current   produced   is   only   slightly   influence 
Simple  circular  diagrams  are  given. — Elek.  Zeit.,  May  18. 

Induction  Motors. — J.  Rezelman. — A  continuation  of  h 
serial  dealing  with  the  reactance  of  induction  motors  wi 
squirrel-cage  rotors.  The  leakage  reactance  of  a  two-pc 
50-hp  induction  motor  is  analyzed.  The  rotor  winding 
found  to  exert  no  magnetizing  effect  upon  the  end  coils 
the  stator  winding.  The  losses  on  short-circuit  are  dete 
mined  for  various  frequencies. — Lond.  Electrician,  June 
Lamps  and  Lighting. 

Discrimination    of    Colors. — F.    W.    Edridge-Green.— 
paper  presented  before  the  Royal   Society  in   London. 
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definite  portion  of  the  spectrum  be  isolated  it  appears 
nochroinatic,  the  size  of  the  monochromatic  region  vary- 
\Mtli  the  luminosity  and  wave-length  of  the  light  and  the 
r  perception  of  the  observer.  Lord  Rayleigh  had  c.\- 
-cd  the  opinion  tliat  he  could  discriminate  between  the 
:~  in  a  monochromatic  region  even  to  the  extent  of 
ngiiishing  between  the  colors  of  the  two  D  lines.    The 

if.  however,  did  not  find  this  possible  when  special 
.uition  was  taken  to  have  a  pure  spectrun>  and  to  avoid 

iiysiological  effect  of  contrast  through  varying  intensi- 

■  I  the  areas  to  be  compared.  The  monochromatic  area 
be  magnified  without  altering  its  monochromatic  ap- 

■  nce.  the  intensity  of  the  light  source  being  increased 
■nipensate  for  the  diminished  luminosity.  The  mono- 
iiiatic  area  may  also  be  examined  through  a  double- 

^0  prism,  or  be  projected  by  means  of  a  double-image 

■::  upon  a  screen,  so  that  the  violet  side  of  one  area 

A  be  adjacent  to  and  just  touch  the  red  side  of  the 

•r  area.     In  this  way  the  monochromatic  area  may  be 

'    as  large  as  desired,  the  intensity  of  the  source  of 

•.  being  increased  as  required.    An  arc  lamp  gives  two 

■:y  bright  areas  of  color.    This  method  is  the  most  favor- 

c  for  the  detection  of  any  difference;  the  monochromatic 

'<.  however,  still  remain  monochromatic. — Lond.  Elec- 

11,  June  2. 

\tory   Lighting. — C.    E.    Clewell. — The    author    dis- 

is  the  relation  of  factory-lighting  problems  to  efficient 

igement  and  classifies  the  different  problems  in  factory 

ing.     Reflectors  for  uniform  illumination  are  discussed 

111  account  is  given  of  a  recent  typical  factory-lighting 

.Elation  where  tungsten  lamps  are  used.     The  loo-watt 

■■  seemed  the  best  average  size,  but  at  least  two  in- 

:ies   were    found   advisable,   one    somewhat    high    for 

i  and  machine  work  and  a  lower  intensity  for  general 

.ibly  work.     Of  the  various  mounting  heights  tried  it 

vas  found  very  desirable  to  mount  the  lamps  as  close  to  the 

reiling  as  possible,  so  that  glare  was  reduced  to  a  minimum. 

\Vhile  the  ratio  of  spacing  distance  to  mounting  height  of 

he  lamps  called  for  a  concentrating  reflector  for  producing 

:niform  downward  light,  a  distributing  reflector  was  essen- 

lor  the  purpose  of  providing  the  necessary  side  light. 

ntensity  of  about  2  ft.-candles  on  the  sides  of  the  ma- 

■  s  seemed  to  be  sufficient.     Bowl-frosted  lamps  proved 

■  '  desirable  as  clear  lamps,  due  to  the  more  rapid  effect 
-ust  and  dirt  on  the  frosting  than  on  clear  glass.     The 

effect  is,  of  course,  particularly  noticeable  in  factory  work. 
Metallic  reflectors  were  far  inferior  to  glass  because  of  the 
fact  that  no  light  passes  through  them.  Glass  reflectors,  on 
the  other  hand,  permit  some  of  the  light  to  pass  through  the 
reflectors  and  to  be  in  turn  reflected  from  the  light  ceiling 
and  walls.  Lamps  without  reflectors  were  debarred  on  ac- 
count of  the  glare  which  resulted  when  a  man  looked  up 
from  liis  work.  Moreover,  since  62  per  cent  more  light  on 
the  working  surface  was  produced  by  lamps  equipped  with 
reflectors  than  with  lamps  of  the  same  size  alone,  it  was 
'considered  a  doubly  good  investment  to  provide  all  lamps 
•with  reflectors. — Elec.  Jour.,  June. 

Street  Lighting. — L.  Crouch. — A  continuation  of  his 
illustrated  serial  on  electric  street  lighting.  The  author 
compares  the  luminous  efficiency  of  various  incandescent 
and  arc  lamps  and  then  gives  polar  candle-power  distribu- 
tion curves  for  arc  lamps.  He  further  gives  spherical 
reduction  factors  for  various  lamps  and  compares  the  in- 
trinsic brightness  of  various  sources.  He  then  takes  up 
the  discussion  of  Nernst  lamps  for  street  lighting. — Lond. 
Elec.  Reziezi'.  June  9. 

Lighting  of  Small  Offices.— C.  E.  Clewell.— The  author 
discusses  the  lighting  of  small  offices  under  the  following 
heads:  Elimination  of  drop  lamps,  range  of  the  number 
of  lamps  for  each  office,  first  cost  as  a  factor,  spacing  dis- 
tance of  lamps,  sizes  of  lamps  available,  lighting  calcula- 
,tions. — Elec.  Jour.,  June. 


Generation,   Transmission   and    Distribution. 

Test  oj  Turbo-Alternator. — Ivesults  of  the  tests  of  one 
of  the  new  5000-kw  steam  turbo-alternators  built  for  a 
British  company.  The  turbines  are  of  Westinghouse  latest 
nnpulse  type  and  are  arranged  to  use  high-pressure  steam 
at  175  lb.  per  square  inch  pressure  and  150  deg.  Fahr.  super- 
heat, both  measured  at  the  stop  valve.  The  conditions 
specified  for  carrying  out  the  tests  were  as  follows: 

Normal  output  5,000  kw,  three-phase,  25  cycles,  11,000  volts. 

Fi.IUoa'™or  °'"'"'°'"'   ^°' *  '"'"" 

Three"quart°cV  load'  (ir! ." .' ! !  i .' .' ! ! ." ! ."  i ! ! %  h°"" 

Half  load  for .    .  l     ou?I 

Quarter  load  for ...W  ...■.■.■.■.■.■.■.■.■.■.■.:  .V.  1  hou« 

The  results  of  the  tests  are  as  follows : 

Output  in  kilowatts 1,346  2,715  3,902  5,066  6.487  5 

Jpeed,  r.  p.  m...      1,500  1,500  1,500  1.500  1,500 

Mcam    pressure,   lb 174  i;^  175  ,745  ,^4  5 

bteam  temperature,   deg.    Fahr 518  519  542  552  544 

•Mcam  superheat,  deg.  Fahr 141  141  164  175  167 

Vacuum  corrected  to  30in.  bar 28.13  28.28  28.58  28.68  28.53 

Ur.   water  inlet   temp,,   deg   Fahr 43.9  43.7  44.0  44.0  43 

Cir.  water  outlet  temp.,  deg.  Fahr 48.0  52.6  57.0  60.0  65  5 

Total   steam   consumption,   lb 24,780  40.130  53,125  65.860  85,880 

iMeam  con.,  lb.  per  kw-hour 18.14  14.78  13.61  13.00  13.24 

— Lond.  Electrician,  June  2. 

Electric  Driving  of  Rolling  Mills.— G.  J.  Hoogiiwi.vkel 
.\.\D  F.  Thursfield.— A  paper  read  before  the  Stafford- 
-shire  Iron  and  Steel  Institute  on  the  electric  driving  of 
light  rolling  mills.  This  is  an  easy  problem  as  compared 
with  heavy  reversible  mills,  since  there  is  no  high  installa- 
tion cost  and  no  complicated  equalizing  plant.  The  authors 
point  out  that  from  the  electric  drive  of  a  rolling  mill  an 
increased  output  is  obtained  as  a  matter  of  experience.  This 
is  due  to  two  causes — (a)  the  more  even  turning  moment, 
resulting  in  fewer  hot  bearings,  breaking  of  couplings,  etc., 
and  (b)  the  more  uniform  speed,  permitting  the  average 
speed  to  approach  more  nearly  to  the  maximum.  Both 
these  causes  favorably  influence  the  quality  of  material 
produced.  The  different  possibilities  of  the  source  of  power 
supply  are  discussed  with  special  reference  to  the  utilization 
of  the  low-pressure  steam  from  the  puddling  furnaces  in 
steam  turbines  coupled  to  electric  generators,  enabling  the 
larger  works  to  produce  their,  own  electric  energy  required 
for  the  rolling  mills  and  auxiliary  plant.  A  list  of  elec- 
trical driving  mills  is  given. — Lond.  Electrician,  June  9. 

Pumping. — R.  H.  Willis. — A  paper  dealing  in  some  de- 
tail with  the  use  of  turbine  pumps  in  collieries,  with  an 
account  of  the  discussion  which  followed  the  paper  before 
the  Association  of  Mining  Electrical  Engineers. — Lond. 
Electrician,  June  9. 

Electric  Plows. — K.  Simons. — An  illustrated  article  in 
which  the  author  critically  reviews  the  present  construc- 
tions of  electric  plows.  He  does  not  think  that  any  of  those 
now  available  fulfils  all  requirements  and  emphasizes  that 
the  probleiTi  of  electric  plowing  should  be  considered  from 
the  viewpoint  of  the  farmer  rather  than  of  the  electrical 
engineer. — Elek.  Zeit.,  May  11. 

Traction. 

Electric  Traction  on  German  Railways. — The  Prussian 
Parliament  has  been  asked  to  grant  about  $7,000,000  for  an 
extension  of  the  electric  railway  from  Dessau  to  Bitterfeld 
and  for  the  erection  of  a  new  electric  railway  in  the  Silesian 
mountain  district. — Elek.  Zeit.,  May  11. 

Electric  Traction  in  Lapland. — A  note  on  the  progress  of 
electrification  of  the  Lapland  Railway.  In  spite  of  an  un- 
usually severe  Arctic  winter,  with  a  tremendous  downfall 
of  snow,  the  work  on  the  Porjus  Railway  has  been  en- 
ergetically proceeded  with  and  the  work  in  connection  with 
the  hydroelectric  station  at  Porjus  has  been  commenced. 
The  construction  of  the  power  line  from  Porjus  will  be 
taken  in  hand  this  month,  and  part  of  the  line  is  expected 
to  be  finished  before  the  end  of  the  year.  The  present  large 
steam  locomotives  haul,  as  a  rule,  twenty-eight  cars,  each 
with  a  load  of  30  tons.  The  electric  trains  will  comprise 
forty  cars  of  the  same  size,  propelled  by  two  electric  loco- 
motives, one  pulling  and  one  pushing,  with  an  aggregate 
rating  of  some   2000  hp.  and  the  average   speed   will  be 
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2.73 
2.38 
2.15 


about  twice  that  of  the  present  trains.  The  increased  speed 
will  make  it  possible  to  dispatch  twelve  trains  in  the  day 
instead  of  the  present  nine  trains,  without  increasing  the 
number  of  passing  places.  The  experimental  trains  had 
the  same  weight  as  the  future  electric  trains — that  is,  fort)- 
cars — but  they  were  each  hauled  by  two  locomotives.  Ne- 
gotiations have  also  been  entered  into  with  the  Norwegian 
railway  authorities  about  a  possible  electrification  of  the 
Norwegian  section  of  the  line  from  Riksgransen  to  Narvik. 
— Lend.  Etig'ing.  June  9. 

Installations,  Systems  and  Appliances. 
Rates. — H.  1',\ss.vv.\nt. — The  author  emphasizes  that  a 
uniform  rate  should  be  devised  covering  the  supply  of  elec- 
tricity for  all  different  purposes.  This  should  be  based  on 
the  cost  of  producing  the  electric  energy  in  the  central  sta- 
tion. If  the  fixed  costs  are  assumed  to  be  $68.75  P^r  kilo- 
watt and  the  cost  of  operation  I  cent  per  kw-hour,  then  the 
yearly  cost  of  i  kw  is  6875  +  -V  cents,  where  A'  is  the  num- 
ber of  hours  use  for  the  year  during  which  the  electric 
energy  is  used.  For  different  numbers  of  hours  for  which 
the  energy  is  used  the  prices  of  the  yearly  kilowatt  and 
the  average  price  of  the  kvi--hour  are  given  in  the  following 
table  in  dollars  and  cents  respectively : 

Price  per  Price  per 

Kw  per  Year.  Kw-hour. 

Hours  per  Year.  Dollars.  Cents. 

500  73.75  14.75 

1,000  78.75  7.88 

2.000  88.75 

3,000  98.75 

4,000  108.75 

5,000  118.75 

6,000  128.75 

7,000  138.75  i-ve 

8  000  1-48.75  1.85 

In  selling  energy  to  small  consumers  it  hardly  pays  to 
install  a  meter  and  in  such  cases  a  flat  rate  is  allowed, 
assuming  that  the  equipment  installed  is  used  for  a  certain 
number  of  hours  per  year.  However,  this  number  of  hours 
is  often  assumed  too  low.  As  a  matter  of  fact,  the  most 
intelligent  consumers  will  try  to  use  their  connections  all 
the  time  to  the  fullest  extent.  When  they  are  not  needed 
for  lighting  they  will  use  them  for  heating  water  and  cook- 
ing. This  principle  has  been  developed  in  the  most  logi- 
cal way  in  an  article  in  the  Electrical  World,  191 1,  Vol. 
S7.  page  45.  in  conection  with  the  system  of  the  Hartford 
Electric  Lighting  Company.  Since  a  consumer  will  hardly 
use  the  connections  for  all  the  8760  hours  in  the  year  the 
author  bases  his  calculations  on  the  assumption  of  Sooo  hours 
per  year  and  recommends  to  charge  according  to  the  above 
table  for  a  consumer  with  connections  of  100  watts  $13 
per  year.  This  gives  him  three  metallic-filament  lamps  of 
25  cp  and  permits  him  to  prepare  all  the  cooking  for  three 
or  four  persons.  If  a  consumer  has  connections  of  300 
watts  the  yearly  charge  is  $45.  This  gives  him  ten  metallic- 
filament  lamps  of  25  cp  and  permits  him  to  do  all  the  cook- 
ing and  water  heating.  The  author  proposes  to  make  this 
the  basis  of  his  uniform  rate.  The  fundamental  point  is 
not  to  charge  for  kw-hours,  but  for  kilowatts,  and  to  en- 
courage as  much  as  possible  the  fullest  utilization  of  the 
installation.  If  $150  is  the  charge  for  the  yearly  kilowatts. 
the  average  price  of  the  kw-hours  in  cents  will  vary  as 
follows  w-ith  the  number  of  hours  of  use : 

Hours  per  vear 500     1,000     2,000     3,000     4.000     5,000     6,000     8,000 

Cents    per 'kw-hour... 30         15  7.5  5  3.75  3  2.5        1.9 

This  is  a  fair  rate  also  for  the  lighting  of  restaurants.  For 
instance,  he  assumes  for  restaurants  which  are  open  during 
the  night  that  the  number  of  hours  of  lighting  are  3000; 
according  to  the  above  table  the  kw-hour  will  cost  5  cents. 
which  is  less  than  the  usual  rate.  In  pure  lighting  installa- 
tions limiting  devices  should  be  used  to  prevent  the  con- 
sumer from  consuming  more  power  than  contracted  for. 
This  could  not  be  done  when  electricity  is  used  for  motor 
purposes.  In  this  case  he  recommends  metering  the  excess 
kw-hours  only.  In  the  most  general  form  the  rate  would 
therefore  be  as  follows:  Electricity  is  furnished  to  the 
consumer  on  the  basis  of  the  kilowatts  contracted  for  at  a 
yearly  price  of  $150  per  kilowatt;  if  more  than  the  pow-er 


contracted  for  is  used  the  excess  of  the  energy  in  kw-hour; 
is  charged  for  at  the  price  of  10  cents  per  kw-hour.  Th( 
exact  figures  may  be  varied  according  to  the  first  cost  0 
the  station  and  the  cost  of  raw  materials  used  in  operation 
but  the  principle  would  be  the  same  in  all  cases  and  tlu 
author  thinks  that  the  rate  based  on  this  principle  would  noi 
only  make  electricity  more  popular  with  all  kinds  of  con 
sumers,  but  would  considerably  increase  the  load-factor  01 
the  station. — Elek.  Zeit.,  May  11. 

Wires,  Wiring  and  Conduits. 

High-Teusion  Cables. — L.  Lichtexstei.n. — An  Fnglisli 
translation  of  his  recent  German  paper  on  the  present  state 
and  future  prospects  of  high-tension  cable  manufacture. — 
Lond.  Electrician,  June  2. 

Tension  and  Sag  in  Wires. — E.  Parry. — An  article  on  thef 
determination  of  tension  and  sag  in  overhead  wires,  giving 
useful  formulas  and  tables.^Lond.  Elec.  Eiig'ing,  June  8. 

Electrophysics  and   Magnetism. 

Valency  in  Gaseous  Ionization. — R.  A.  Millik.w  .\nd  H.i 
Fletcher. — The  authors  studied  the  act  of  gaseous  ioniza- 
tion through  the  capture  upon  oil  drops  of  the  products  of 
the  ionization.  The  authors  used  various  methods  of  pro- 
ducing ionization,  namely,  primary  Rontgen  rays,  secondary 
Rontgen  rays  and  the  beta  and  gamma  rays  of  radium.  Al- 
though the  authors  entered  upon  this  investigation  with  the, 
expectation  of  proving  the  existence  of  valency  in  gaseous 
ionization,  they  have  instead  obtained  direct,  unmistakable 
evidence  that  the  act  of  ionization  of  air  molecules  by  both 
primary  and  secondary  Rontgen  rays  of  widely  varying 
degrees  of  hardness,  as  well  as  by  beta  and  gamma  rays, 
uniformly  consists,  under  all  conditions  which  they  have 
been  able  to  investigate,  in  the  detachment  from  a  neutral 
molecule  of  one  single  elementary  electrical  charge. — PhU. 
Mag.,  June. 

Radium  Emanation, — R.  W.  Boyle. — An  account  of  ex- 
periments on  the  behavior  of  radium  emanation  at  low 
temperatures.  The  author  studied  by  a  new  method  the 
process  of  volatilization  of  condensed  radium  emanation  at 
low  temperatures. — Phil.  Mag.,  June. 

Units,  Measurements  and  Instruments. 

Magnetization  Curves  of  Iron. — J.  T.  Morris  .\xd  T.  L. 
Langford. — An  abstract  of  a  paper  read  before  the  Physical 
Society  in  London.  The  authors  investigated  the  differ- 
ences existing  between  the  magnetization  curves  for  a  given 
sample  of  iron  w-hen  determined  (i)  by  the  older  method; 
in  which  the  flux  is  changed  suddenly,  (2)  by  a  method  in 
which  it  is  changed  exceedingly  slowly  and  at  a  uniforiii 
rate.  The  methods  experimentally  examined  were :  i — 
Method  of  constant  rate  of  change  of  flux.  2 — "Slow 
cyclic"  hysteresis  loops  by  method  (i).  3 — "Step-by-step" 
magnetization  curve.  4 — "Step-by-step"  hysteresis  loops. 
5 — Method  of  reversal.  6 — ^Alternating-current  magnetiza- 
tion curve.  Details  are  given  of  the  theory  and  practical 
working  of  method  (i).  In  this  method  the  magnetizing 
current  is  continuously  increased  through  a  primary  wind- 
ing by  a  specially  designed  resistance  at  such  a  varying  rate 
as  to  maintain  a  constant  voltage  generated  in  a  secondary 
winding.  A  certain  amount  of  skill  is  required  in  operating 
the  resistance,  but  an  average  experimenter  may  easily 
acquire  this  with  a  little  practice.  The  time  required  for  a 
complete  change  of  the  current  varied  from  one  up  to  five 
minutes.  Tables  are  given  of  the  magnetization  curve 
determined  by  the  six  different  methods  at  a  number  of 
values  from  H  =  0.3  up  to  70.  and  of  the  permeability 
from  P)  =  500  up  to  17,000.  At  low  values  of  the  magnetiz- 
ing force  the  uniformly  varying  flux  method  gives  results  of 
some  200  lines  per  square  centimeter  in  excess  of  the  older 
methods.  As  regards  the  time  required  for  determinations 
by  the  various  methods  experimentally  examined,  ballistic 
methods  are  undoubtedly  the  most  tedious.  The  alternating- 
current  method  (method  6)  has  considerable  advantages  in 
this  respect,  a  full  set  of  readings  of  magnetizing  current 
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and  induced  voltage  occupying  a  very  short  time.  When, 
however,  it  is  necessary  to  take  oscillograms  at  various 
points  in  order  to  plot  curves  of  form-factors,  the  time 
required  is  enormously  increased.  The  method  of  uniformly 
varying  tlu.x  (method  i)  is  peculiarly  adapted  for  use 
;\vhere  time  is  a  consideration  and  a  high  degree  of  accu- 
racy is  desired.  A  complete  magnetization  curve  may  be 
taken  in  a  very  few  minutes,  and  the  mean  of  many  such 
curves  obtained  in,  say,  one  hour,  the  iron  being  demag- 
netized between  each  test.  The  method  of  "uniformly 
varying  tlux"  appears  to  possess  advantages,  both  scientific 
and  practical,  over  the  older  methods  in  use  for  testing  of 
ring  samples  of  magnetic  materials.  It  avoids  difficulties 
due  to  eddy  currents  and  magnetic  viscosity,  which  effects 
lare  themselves  due  primarily  to  rapid  or  irregular  changes 
ot  flux.  Besides  rapidity  of  exi)erimcnt  it  also  has  the 
advantage  of  accuracy  of  repetition  under  standard  or  pre- 
determined conditions  of  magnetic  change.  The  iwethod  is, 
.therefore,  commended  for  the  carrying  out  of  magnetic 
'tests,  especially  where  great  accuracy  under  definitely  known 
conditions  of  experiment  is  essential. — Lond.  Electrician, 
'May   26. 

'     Electric  Thermorcgiilator. — H.  L.  C.vllexdar. — At  a  re- 
cent meeting  of  the  Physical  Society  in  London  the  author 
'gave  a  demonstration  of  the  action  of  the  thermoregulator 
designed  by  him  in  1897  for  experiments  by  the  continuous 
'  otric  method  on  the  specific  heat  of  water.    The  expan- 
:i  of  liquid  in  a  bulb  causes  a  thread  of  mercurv  to  make 
tact  with  a  platinum  wire  actuating  a  relay  which  puts 
:"-cp  lamp  in  series  with  a  32-cp  lamp  in  the  regulator 
ik.     If  the  wire  is   fixed,   hunting   occurs   owing  to   the 
-cury  sticking  to  the  wire  and  to  lag  of  the  regulator 
i'.    This  is  prevented  either  by  causing  the  wire  to  move 
lip  and  down  continually  through  a  distance  of  about  I  mm 
with  a  period  of  5   to    10   seconds   or  by   fixing  the   lamp 
'■Mlb  close  to  the  regulator  bulb.     The  hunting  was  demon- 
ited   by  means   of   a   platinum   thermometer   reading   to 
"ii  deg.  C.     Other  details  of  construction  were  also  ex- 
;  plained.    The  same  type  of  regulator  is  now  being  employed 
for  measurements  of  the  variation  of  the  specific  heat  of 
water  by  a  new  method  in  which  two  steady  currents  at 
'  different  temperatures  are  allowed  to  mix.  or  share  their 
heat,    the    resulting    temperature    being    observed. — Lond. 
ctrician,  May  26. 
Measurement  of  Logaritlunic  Decrement  of  an  Oscilhi- 
!  tion    Circuit. — A.    Petrowski. — The    measurement    of    the 
logarithmic  decrement  of  a  circuit  by  the  resonance  method 

•  gives  in   reality  the  sum   of  two  logarithmic   decrements, 

•  namely,  that  of  the  oscillating  circuit  imder  test  and  that 
,  of  the  wave  meter  which  is  used  for  measurement.  It  is, 
1  therefore,  necessary  to  know  the  latter.  The  author  shows 
.  that  the  simplest  w-ay  to  overcome  all  difficulties  is  to  use 

two  wave  meters  and  make  three  measurements  whereby 
.  the  logarithmic  decrements  of  the  two  wave  meters  can  be 
easily  eliminated. — La  Luniicrc  Elcc,  May  20. 

Telegraphy,  Telephony  and  Signals. 

IVirelcss  Telegraphy  for  Time  Signals. — M.  Tissot. — 
The  author  first  deals  with  the  experiments  made  in  Paris 
to  utilize  the  Eiffel  Tower  wireless  telegraph  station  for 
the  transmission  of  time  signals.  The  trials  consisted  in 
obtaining  by  the  aid  of  "dots"  sent  from  the  tower  the  com- 
parison of  chronometers  of  known  rates,  placed  at  each  of 
these  stations.  \'ery  concordant  values  were  obtained. 
agreeing  to  0.5  second — an  approximation  amply  sufficient 
for  ships.  As  a  result  of  these  experiments  a  service  of 
regular  time  signals  was  commenced  in  May,  1910.  The 
signal  consists  of  a  "dot"  emitted  at  midnight — Paris  mean 
time — preceded  by  a  call  signal.  This  is  repeated  at  two 
minutes  and  four  minutes  past  midnight.  The  emission 
from  the  tower  necessitates  the  making  and  breaking  of  a 
current  of  50  amp  by  means  of  a  device  actuated  by  a  relay 
controlled  by  the  observatory.     This  is  done  by  a  mercury- 


jet  interrupter  designed  by  Ferrie.  A  small  turbine  forces 
mercury  under  pressure  through  a  tube  pivoted  on  a  hori- 
zontal axis  0  (Fig.  i).  By  means  of  a  spring  R  this  tube 
is  normally  directed  toward  the  fixed  part  N  of  the  turbine. 
On  closing  the  key  A"  a  current  in  the  coil  E  attracts  a 
plunger  causing  the  lube  to  turn  so  that  the  stream  of  mer- 
cury impinges  on  an  amalgamated  copper  disk  kt-ycd  to  ilic 


Fig.   1 — Mercury-Jet   Interrupter. 

axis  of  the  turbine.  The  main  circuit  is  thus  closed 
through  the  mercury  jet.  On  opening  K  the  jet  falls  and 
the  current  is  broken  without  the  production  of  an  arc. 
To  secure  a  quick  break  it  should  be  produced  in  a  liquid 
dielectric  by  filling  the  turbine  with  paraffin  or  alcohol.  .\ 
simple  receiver  suitable  for  small  ships  consists  of  a  Oudin 
resonator  (Fig.  2)  of  rectangular  form,  the  secondary  of 
which  is  fixed  and  constitutes,  with  a  condenser  C,  also 
invariable,  a  resonating  circuit,  tuned  once  for  all  to  the 
period  of  the  waves  emitted  from  the  Eiffel  Tower.  A  de- 
tector is  inserted  in  this  circuit  with  a  telephone  across  its 
terminals.  The  primary  is  inserted  between  the  antenna 
and  the  earth  and  consists  of  the  part  of  this  solenoitl 
between  M  and  the  sliding  contact  A.  This  sliding  contact 
is  moved  until  the  sound  in  the  telephone  is  a  maximum. 
The  detector,  which  is  of  the  solid-contact  type  and  re- 
quires no  auxiliary  battery,  consists  of  a  fixed  electrode, 
which  is  a  small  piece  of  sulphide  of  copper  or  galena,  and 
an  adjustable  electrode  consisting  of  a  fragment  of  zinc 
oxide,  the  whole  being  inclosed  in  a  protecting  brass  cylin- 
der. The  observation  of  a  single  "dot"  is  not  sufficient  to 
fix  the  precise  value  of  a  difference  of  longitude.  In  order 
to  use  the  method  of  coincidence  a  series  of  periodic  signals 
is  necessary.  For  this  purpose  Claude  has  adapted  the 
Lippmann  pendulum,  electromagnetically  maintained,  in  the 
following  manner.  Two  silver-wire  circles  a  and  b  (Fig. 
3)  are  fixed  to  supports  m  and  n,  and  are  inserted  in  the 
circuit  containing  the  cell  P  and  relay  R.  A  small  piece  of 
silver  carried  by  the  pendulum  closes  the  circuit  as  the 
pendulum  passes  through  the  vertical.  The  duration  of 
contact  is  long  enough  to  secure  the  working  of  the  relay  ; 
this  can  be  regulated  by  micrometer  screws  which  allow  the 


Fig.  2 — Oudin    Resonator. 

supports  m  and  n  to  be  displaced.  At  each  beat  of  the 
pendulum  the  relay  is  actuated  and  closes  the  circuit  E 
(Fig.  i)  so  that  a  spark  is  produced.  The  successive  beats 
thus  give  rise  in  the  receiving  telephone  to  a  series  of  ticks. 
It  is  then  easy  to  compare  two  pendulums  placed  at  any 
two  stations,  A  and  B,  by  using  as  intermediary  a  pendulum 
at  a  third  station  C.    In  order  to  apply  the  method  of  coin- 


ELECTRICAL    WORLD.. 


Vol.  s8,  No. 


cidence  the  length  of  the  pendulum  at  C  is  adjusted  so  that 
its  time  of  vibration  is  slightly  greater  than  that  of  either  of 
the  pendulums  to  be  compared.  This  method  has  been  ap- 
plied to  the  determination  of  the  difference  of  longitude 
between  Paris  and  Brest,  the  pendulum  C  being  at  the 
Eiffel  Tower.  A  and  B  at  the  observatory  at  Montsouris  and 
the  radiotelegraphic  station  at  Brest  respectively.     By  the 


Lippmann   Pendulum. 


aid  of  a  microphone  the  beats  of  a  local  chronometer  were 
observed  in  the  receiving  telephone,  together  with  the  sig- 
nals from  C.  The  microphone  is  inserted  in  the  primary 
of  an  induction  coil,  the  secondary  of  which  is  connected 
to  the  receiving  telephone.  Adjustable  resistances  in  both 
the  primary  and  the  secondary  make  it  possible  to  equalize 
the  intensity  of  the  beats  from  the  chronometer  with  that 
of  the  signals  transmitted  by  wireless  telegraphy. — Lond. 
Electrician,  June  9. 

Telephone  Meter. — A  note  on  a  recent  British  patent 
(11,048,  June  I,  1911)  of  A.  J.  Boult  (International  Tele- 
chronometer  Company,  New  York).  This  invention  pro- 
vides a  metering  apparatus  which  is  installed  at  a  telephone 
subscriber's  station  (in  conjunction  with  the  telephone  set) 
to  register  the  number  of  calls  and  also  the  length  of  time 
the  call  takes.  Each  of  the  mechanisms  comprises  an  oper- 
ating electromagnet.  A  normally  open-shunt  circuit  round 
the  electromagnet,  which  can  be  closed  by  contacts  under 
control,  is  arranged  to  remove  the  impedance  of  the  opera- 
tion from  the  circuit.  For  recording  a  number  of  mes- 
sages and  also  the  length  of  time  the  line  is  in  use,  the 
operating  electromagnet  and  the  shunt-controlling  magnet 
are  oppositely  polarized  so  that  one  responds  to  current 
flowing  in  one  direction  and  the  other  magnet  responds 
only  to  current-  in  the  opposite  direction.  Two  circuits  are 
provided  for  impressing  currents  of  opposite  polarity  on 
the  subscriber's  circuit  with  the  necessary  arrangement 
whereby  the  message  meter  and  the  time-recording  device 
are  not  operated  until  the  call  has  been  answered  by  the 
removal  of  the  receiver,  when  the  circuit  is  complete. — 
Lond.  Elec.  Eng'iug,  Jime  8. 

Automatic  Telephony. — W.  Aitken. — .\  paper  read  be- 
fore the  (British)  Institution  of  Electrical  Engineers  on 
automatic-telephone  exchanges.  He  dealt  with  the  subject 
in  considerable  detail,  and  expressed  himself  strongly  in 
favor  of  the  automatic  switchboard,  quoting  American 
results  to  show  its  efficacy  and  economy.  In  the  discus- 
sion J.  E.  Kingsbury,  F.  Gill  and  M.  S.  Connor  all  consid- 
ered that  sufficient  cause  had  not  been  shown  for  the  aban- 
donment of  the  manual  board  in  favor  of  the  automatic. 
A.  W.  Whalley,  however,  thought  that,  whatever  the  ex- 
pense, the  saving  in  time  in  obtaining  connections  and  clear- 
ing should  justify  the  erection  of  an  automatic-exchange 
system  in  London,  and  R.  Scruby  related  the  favorable 
impression  he  had  obtained  from  his  examination  of  auto- 
matic exchanges  in  America.  In  the  first  part  of  his 
paper  Aitken  also  described  the  recent  adoption  of  keyless 


ringing  on  the  incoming  junction  boards  of  the  ordinary, 
common-battery  exchanges,  and  explained  an  arrangement! 
for  automatic  clearing  which  the  British  Insulated  &  Helsbyi 
Cables  have  recently  introduced  for  private-branch  ex-i 
changes  too  small  to  have  a  regular  operator. — Lond.  Elea 

Eiig'iitg,  May  25. 

Miscellaneous. 

Electric  Cooking. — An  article  on  special  electric-cookingi 
demonstrations  recently  held  at  the  showrooms  of  the 
Hampstead  municipal  electric  station  in  London.  A  de-l 
scription  is  given  of  the  particular  electric  ovens  used,  andi 
it  is  pointed  out  that  a  great  feature  of  electric  cooking  in 
addition  to  the  improved  flavor  of  the  food  is  the  consider- 
able saving  in  meat.  The  following  comparative  figures 
are  given  as  results  of  tests  with  an  electric  oven  and  a 
coal  range.    The  joint  was  a  top  side  of  beef. 

Coal. 

Weight   uncooked 5  lb.  4  oz. 

Weight  cooked 3  lb.  6  oz. 

Loss  in  cooking,  per   cent 35.7 

This  indicates  that  with  electric  cooking  a  4-lb.  joint  is 
equivalent  to  a  4.25-lb.  joint  where  an  ordinary  oven  is 
used. — Lond.  Electrician,  June  9. 

Danger  of  Fire. — A  comparison  is  made  of  the  danger ^ 
of  fire  from  electricity,  gas  and  kerosene,  with  statistical 
data  on  the  causes  of  fires  in  1908  in  Germany.  The  con-^ 
elusion  is  drawn  that  the  electric  light  is  the  safest  of  all; 
methods  of  lighting. — Elek.  Zeit.,  May  11. 


Electric. 
4  lb.  0  oz. 
3  lb.  8  01. 
11.5 


Book  Reviews. 


The   Steel   \\"orkers.     By   John   A.    Fitch.     Xew   York: 
Charities    Publication    Committee.      380    pages,    illus. 
Price,  $1.50. 
'Virtually  a  report  to  the  Russell  Sage  Foundation  con- 
cerning the   social,   economic  and   industrial   conditions  of 
the   steel   workers   in  the  mills   of   Allegheny   County,  Pa. 
There  is  much  information  in  the  book  of  a  character  that 
bespeaks  care  and  earnestness  in  its  collection.     Neverthe- 
less the  book  seems  to  carry  a  brief  as  well  as  evidence. 
The  force  of  the  evidence  would  be  greater  if  the  brief 
were  omitted  or  relegated  to  a  separate  section. 


Homestead.      By    Margaret   F.     Byington.       New    York; 

Charities    Publication    Committee.      292   pages,   illus. 

Price,  $1.50. 
Virtually  a  report  of  nearly  300  printed  pages,  with 
photographs,  from  a  social-service  worker  to  the  Russell 
Sage  Foundation,  concerning  the  households,  lives,  habits, 
economics  and  social  status  of  the  workers  in  the  steel 
mills  at  Homestead,  Pa.  The  book  is  one  of  a  series  of  six 
volumes  entitled  "The  Pittsburgh  Survey."  The  book  is 
well  printed  and  prepared.  It  seems  to  be  written  in  a  fair 
and  truthful  attitude  of  mind.  There  is  a  large  mass  of 
material  presented,  and  much  that  is  satisfactory  appears 
hand-in-hand  with  what  might  be  better  amended. 


Engineering  Chemistry.  By  Thomas  B.  Stillman. 
Fourth  edition.  Easton,  Pa. :  Chemical  Publishing 
Company.  744  pages,  174  illus.  Price,  $5. 
The  fourth  edition  of  an  excellent  and  carefully  prepared 
textbook  and  reference  book  on  engineering  chemistry.  It 
deals  mainly  with  the  chemistry  of  fuels,  solid,  liquid  and 
gaseous.  The  illustrations  of  apparatus  are  very  good  and 
the  description  is  clear.  Much  of  the  chemical  computation 
is  in  the  metric  system,  but,  unfortunately,  the  pages  are 
marred  by  constant  bewildering  reference  to  English  units. 
\\'e  hope  these  will  be  largely  cut  out  in  subsequent  edi- 
tions, as  metric  methods  are  far  the  simplest  and  safest  for 
the  engineer.  The  book  will  be  of  great  value  to  all  engi- 
neers who  deal  with  fuels  and  have  occasion  to  analyze 
them  without  being  chemists. 
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hMKNTi  iir  Mei'ai.i.ukgia.  By  Alfonso  Greco.  Legliorn; 
RatYaello  Guisti.  192  pages,  27  illus. 
V  pocket  textbook  on  a  particular  branch  of  metallurgy, 
niiely,  the  furnace  production  of  iron  and  steel.  Com- 
n icing  with  a  brief  historical  statement  concerning  the 
d  elopment  of  iron  and  steel  in  civilization,  the  author 
pceeds  to  discuss  the  production  of  pig  iron,  the  nature 


of  tile  operations  taking  place  in  the  blast  furnace,  the  pro- 
duction of  steel  by  various  methods,  the  theory  and  prac- 
tice of  tempering  steels  and  the  classification  of  steels  and 
makes  a  very  brief  reference  to  electric-furnace  steel.  The 
book  is  a  handy  pocket  guide  to  industrial  processes  for 
the  furnace  production  of  steels  and  will  be  found  useful  by 
metallurgical  students  and  others. 


New  Apparatus  and  Appliances 


PACKING  GOODS  FOR  EXPORT. 


By  a.  C.  Jewett. 

This  article  has  to  do  with  the  poor  packing,  and  insuf- 
fient  and  illegible  marking  on  cases,  of  American  ma- 
c  nery  exported  abroad,  and  with  the  bad  advertising  it 
g  es  to  American  machinery  and  appliances,  due  to  con- 
S|uent  loss  and  damage  during  transport. 

■  n  addition  to  this,  the  customer  is  often  put  to  any 
aount  of  annoyance,  and  expensive  delays  are  caused  by 
itit  failure  of  the  exporter  to  follow  shipping  instructions 
a^  to  supply  the  requisite  number  of  negotiable  and  non- 
r.^otiable  bills  of  lading,  together  with  priced  and  detailed 
r  moranda  of  shipments  often  required  by  foreign  govern- 
r  iits  for  statistical  and  customs  purposes  and  whicli  nnist 


Germans  and  others  keep  what  they  get  and  they  are  always 
after  more  ;  also  they  study  the  requirements  of  their  for- 
eign trade  and  conform  to  them. 

The  writer  has  been  abroad  since  1900  on  construction 
work  in  Asia  and  South  America,  and  has  handled  elec- 
trical, hydraulic  and  mining  machinery — American,  English 
and  German — principally  American  electrical  apparatus, 
and  has  had  considerable  experience  with  and  opportunity 
to  observe  cause  and  effect  in  connection  with  poorly 
packed  apparatus  from  the  customer's  point  of  view. 

The  Scotch  manager  of  a  mining  property  in  South 
America,  who  had  several  times  ordered  apparatus  from  an 
American  firm,  said  to  me  one  day:  "1  like  their  apparatus 
and  their  price  is  all  right,  but  they  will  never  get  another 
order  from  me.   for  I  cannot  get  them  to  follow  shipping 


Fig.    1 — Packing    Showing    Unnecessary    Space    at   Top. 

■  supplied  before  the  customs  will  release  consignments. 
The  head  of  a  department  in  a  large  American  firm 
hich  does  a  considerable  export  business  was  heard  to 
y  recently :  "Our  foreign  business  is  made  a  football  of. 
'hen  our  factories  are  full  with  work  here  at  home  and 
mes  are  good  we  neglect  it.  When  times  are  dull  and 
lere  is  not  enough  to  keep  us  going  at  home  we  go  after 
•reign  business  again,  but  it  cannot  be  continually  dropped 
id  picked  up,"  which  is  quite  true.  Some  day  we  may 
ant  it  very  much  and   find  it  has  gone  elsewhere.     The 


Fig.    2 — Properly    Packed    Case. 

instructions  and  it  causes  me  too  much  expense  and  delay." 
Nor  did  they.     The  next  order  went  to  England. 

The  -Kmcrican  consuls  in  foreign  ports  have  this  same 
story,  and  a  year,  or  two  ago  the  writer  met  Mr.  Charles 
M.  Pepper,  of  the  United  States  Department  of  Commerce 
and  Labor,  in  Asia.  He  had  found  the  same  complaint 
everywhere — failure  of  American  firms  to  follow  shipping 
instructions  and  to  pack  properly — and  he  urged  writing 
an  article  on  the  subject. 

Packages  are  handled  from  fifteen  to  twenty  times  on  for- 
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eign  shipments — carted,  freighted,  lightered;  stowed  on 
steamers,  transshipped  to  other  steamers,  Hghtered  and 
carried  on  railways  again,  passed  through  customs  and 
other  warehouses  and  finally  carted  again.  Often  they 
have  to  be  handled  without  proper  appliances  and  receive 
very  rough  usage. 

Some  of  the  things  that  have  been  wrong  will  be  touched 
on  first,  and  this  w'ill  be  follow-ed  with  a  few  suggestions. 
For  purposes  of  illustration  and  contrast  we  will  take  two 
cases  that  were  shipped  to  the  interior  of  Asia  by  two  dif- 
ferent American  firms. 

The  first  case  (see  Fig.  i)  contained  a  vacuum  pump. 
Dimensions  of  case,  ^^  in.  x  33  in.  x  j^  in. ;  gross  weight, 
1000  lb. ;  net,  700  lb.  Bearing  in  mind  that  2240  lb.,  or  40 
cu.  ft.,  equal  a  ton,  ship's  option,  this  case  measured  over 
a  ton.  Note  waste  space  between  pulley  and  top  of  case. 
This  pulley  could  have  been  easily  removed  and  placed 
behind  the  pump  v^'here  there  was  ample  room,  and  the 
case  shortened  and  a  saving  of  11.3  cu.  ft.  made — over 
14  ton.  With  $10  a  ton  for  ocean  freight  this  would 
amount  to  $2.50. 

The  pump  might  have  been  secured  by  lag  screws  to  the 
bottom  of  the  case,  using  the  lugs  on  the  base  supplies  for 
anchoring  the  pump,  but  it  was  not.  The  blocks  of  wood 
used  for  chocking,  and  which  show  in  the  photo,  were 
inadequate  and  not  properly  secured  and  came  loose  in 
the  case.  The  key  which  secured  the  pulley  projected 
bevond  the  end  of  the  shaft  and  gouged  into  the  side  of  the 
case.  When  the  case  was  inverted  the  weight  of  the  pump 
was  consequently  thrown  on  the  end  of  the  crank  shaft, 
bending  it  in  the  center  of  the  bearing.  The  labor  to 
straighten  this  cost  the  customer  $3.  The  case  arrived 
at  destination  in  perfect  condition,  and  with  no  extra  cost 
to  the  exporter  the  customer  might  very  easily  have  been 
saved  $6. 

The  writer  could  cite  a  hundred  similar  cases  and  within 
the  month  saw  three  crated,  oval  iron  tanks  being  loaded 
for  South  Africa.  Each  crate  took  up  ij4  tons  absolutely 
unnecessary  space  weight.  On  the  three  crates  this  would 
amount  to  $65  ocean  freight  that  the  customer  would  pay 
for  somebody's  stupidity.  But  this  sort  of  thing,  in  lesser 
degree,  happens  right  along.  The  shipper  has  certain  stock 
sizes  of  packing  cases  on  hand  and  takes  the  nearest  to  a 
fit;  it  may  be  50  per  cent  too  large,  but  the  customer  pays 
for  the  extra  space  freight.  \'ery  often  the  shipper  saves 
himself  cents  at  the  expense  of  dollars  to  the  customer. 

Fig.  2  shows  a  thoroughly  well-packed  case,  and  the  con- 
tents— a  waterwheel  governor — heavier  and  much  more 
difficult  to  pack  than  the  pump.  Dimensions  of  case,  52  in. 
X  46  in.  X  64  in. ;  grass  weight,  2509  lb. :  net,  1670  lb.  Note 
all  four  sides  of  case  braced  inside,  the  braces  being  cut  to 
fit  and  secured  in  place.  The  governor  is  securely  braced 
from  every  point  and  packed  to  ride  any  side  up.  The  base 
is  bolted  to  2  x  6's,  which  are  again  bolted  through  to  the 
outside  skids.  The  pulley  is  removed  and  secured  in  place 
by  a  cleat  and  by  strips  of  belting  nailed  thereto.  This 
case  and  contents  arrived  at  destination  in  good  condition 
and  form  an  example  of  good  packing. 

The  writer  saw  a  case  being  transshipped  from  one  rail- 
way to  another  in  South  Africa.  It  was  marked  "This 
Side  Up — Handle  with  Care"  in  English.  The  humor  of 
this  ought  to  be  apparent.  Where  such  directions  are  nec- 
essary they  should  be  stenciled  on  the  case  in  the  several 
languages  of  the  countries  through  which  it  has  to  pass. 
Some  firms  have  learned  to  do  this.  The  contents  of  the 
case  were  damaged  to  the  extent  of  about  $50. 

In  all  cases  where  possible  packages  should  be  packed 
to  ride  "any  side  up,"  for  such  directions  are  apt  to  receive 
little  or  no  notice  from  steamship  and  railway  companies. 

More  trouble  has  been  experienced  with  damage  to  high- 
tension  transformers  during  shipment  than  with  any  other 
kind  of  apparatus,  and  in  all  cases  it  might  have  been 
avoided  by   intelligent   packing  and   with   very   little   addi- 


tional expense.  Some  types  of  transformers  can  be  shipp 
safely  only  if  kept  in  an  upright  position,  and  it  is  harc|| 
possible  to  insure  their  being  so  kept  when  shipped  to  sort 
parts  of  the  world.  For  this  and  for  the  further  reas«I 
that  they  are  often  beyond  the  limit  of  weight  that  can 
carted  in  foreign  countries  it  is  necessary  to  ship  the] 
knocked  down. 

Coils  have  been  received  with  the  insulation  chafed 
the  copper  not   only   showed   bare,   but   with   the  windin 
rubbed  together  till  they  looked  like  a  sheet  of  copper,  anl 
again,  jagged  with  nails  and  with  the  leads  broken  shdl 
off  at  the  coil ;  and  where  the  assembled  iron  cores  or  I^| 
were  shipped  separately  the  iron  and  insulation  would 
in  such  shape  that  the  iron  would  have  to  be  relaid,  pressiB 
and  reinsulated.     It  is  an  expensive  and  time-taking  operj 
tion  to  rebuild  transformers  in  a  foreign  country  with  ii'| 
skilled  labor  and  no  appliances. 

As  an  indication  of  how  expensive  poor  packing  can  ' 
on  one  foreign  installation  breakage,  damage  and  consj 
quent  extra  labor  entailed  amounted  to  nearly  $7,000. 
the  shipper  paid  for  all  of  this  the  customer  would  still ' 
subject  to  the  annoyance  and  delays,  which  have  a  moni| 
value  as  well.     Five  per  cent  of  this  amount  spent  on  til 
packing,  together  with  a  little  intelligent  supervision,  wou'' 
have  saved  it  all. 

When  this  same  installation  was  completed  the  forwar 
ing  agents  at  the  port  of  entry  wrote  that  they  had  twent 
one  unidentified  pieces  of  all  sorts,  with  no  marks  on  thei 
but  which  they  believed  must  belong  to  the  shipment  r 
ferred  to.  Most  of  them  did.  There  was  a  case  or  tv 
consisting  of  pieces  of  the  crane  "I"  beams,  piping,  et 
all  of  which  had  been  reordered  and  replaced  long  befor 
This  leads  up  to  the  marking  of  packages.  Packag 
should  never  have  the  marks  painted  on  by  hand.  Ve 
often  the  letters  and  figures  are  poor,  and  people  unfamili 
with  the  language  cannot  decipher  the  marks.  Again,  th 
sort  of  marking  is  made  illegible  or  obliterated  by  a  sera] 
or  rubbing  much  quicker  than  stenciled  lettering.  Agai 
cases  are  shipped  with  all  sorts  of  lettering  on  them,  sui 
as  shop-order  numbers,  requisition  numbers,  catalog  nui 
bers,  drawing  numbers,  etc.  They  will  have  infinitely  mo 
and  better  marking  for  convenience  of  passing  the 
through  the  factory  to  the  shipping  clerk  than  is  put  ( 
them  to  get  them  half  round  the  world  and  by  several  tran 
shipments.  Superfluous  marking  on  packages  should  1 
avoided  as  it  leads  to  mistakes  and  confusion. 
Marking  Packages. 

Cases  should  be  distinctly  marked  with  stencil. 
The  final  destination  should  be  inclosed  in  a  diamond  > 
square,  with  the  port  just  over  or  under. 

The  serial  number  of  the  case  should  be  in  3-in.  lette 
and,  together  with  the  destination  marking,  appear  on  tv 
sides  of  the   case. 

Castings,  I-beams  and  the  like  should  be  marked  wi 
white  paint,  and  the  markings  should  be  placed  where  tht 
cannot  be  scraped  off  in  transit. 

Iron  pipes,  rods,  etc.,  of  too  small  diameter  to  put  marl 
on  should  have  metal  tags  fastened  securely  to  them  1 
wire  with  marking  stamped  on  the  tags.  Paper  or  clo 
tags  are  hopeless,  as  they  are  torn  off  or  the  marks  becon 
obliterated  by  oil  or  water  during  transit. 

The  serial  number  and  distinctive  marking  should  appe: 
nn  two  sides  of  each  case.  If  one  marking  is  scraped  n 
the  other  remains  for  identification.  Again,  if  the  case  li 
with  one  marking  on  the  bottom  the  other  can  be  see 
This  saves  a  lot  of  extra  handling  and  knocking  about  ir. 
cases. 
Packing. 

Good,  strong  cases  or  crates  should  be  used,  and  tl 
cases  should  be  packed  to  ride  "any  side  up"  where  possibl 
It  cannot  be  expected  that  cases  will  be  kept  right  side  i 
on  foreign  shipments.  Often  cases  are  quite  strong  enoug 
but   the  contents   are  not   secured   or  securely   packed  ai 
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rive  broken  or  damaged  because  they  have  banged  to- 

>ther  or  against  the  sides  of  the  case.     With  heavy  arti- 

-    ■     '     IS  small  castings,  large  porcelain  insulators  for 

-  and  the  like,  simply  packing  them  in  excelsior 

,:  ^      ;  enough.     There  should  be  wooden  partitions  in 


g.    3 — Hauling    4-Ton    Piece    of    Machinery   Through    Interior    of 
Brazil. 

Mse,   or.   in   the   case   of   porcelains   or   the   like,   each 
should  be  bundled  in  excelsior  and  tied  up  in  a  wrap- 
it   paper  or   cloth.     This  will  keep  it   from  working 
,,>^agh  the  e.xcelsior. 

Cases  that  contain  heavy  material  should  be  bound  with 

lop  iron — not  wire — and  hoop  iron  is  best  in  any  case. 

-    rivets,  insulator  pins  and  such  material  should  not 

eked  in  unreinforced  nail  kegs  or  barrels,  as,  after  a 

\v   iiandlings,  they   go  to   pieces.     Tons  of   material   so 

ncked    have    arrived    at    their    destination    entirely    loose, 

i'l-iiig  any  amount  of  trouble  to  check  and  repack.  Barrels 

■  >t  good  to  use  for  light  material  anyway,  as  the  ships 

only  four  to  the  ton.    Crates  for  heavy  pieces  should 

_'t  be  made  of  '/^-in.  lumber.     Good,  thick  planking  from 

*i  in.  up  should  be  used,  and  all  heavy  pieces,  whether  in 

•■ates  or  cases,   should   have   skids,   and,  where   possible. 

istings   and   machinery   should  be  bolted   through   to   the 

■.ids. 

a  rule,  heavy  pieces,  say,  from  2  tons  up,  are  given 

attention  by  shippers.     It  is  the  odds  and  ends  and 

iiclassified  articles  that  need  more  attention,  such  as  ma- 

hine  parts.     These  get  broken  and  cause  expensive  delays 

nd  much  annovancc.     Care  should  be  taken  to  make  cases 
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vaterproof  when  contents  will  be  injured  by  water  or 
lamp.  Polished  and  moving  parts  of  machines  should  be 
arefully  slushed  with  grease  to  prevent  rust. 
i  No  shafting,  whether  shipped  separate  or  with  the 
vheel.  armature  or  other  revolving  parts,  should  ever  be 
iipported  on  chocks  where  the  bearing  surface  comes,  for 


if  the  wood  is  damp  or  moisture  gets  in — as  it  is  almost  sure 
to  do — the  bearing  surfaces  get  rusted  and  pitted  and  cause 
trouble.  Bearing  surfaces  of  shafts  should  be  painted  with 
white  lead  that  will  dry  hard  and  not  rub  off,  and  further 
protected  from  mechanical  injury  by  having  a  canvas 
covering  and  wood  slats  bound  with  wire  around  the  bear- 
ing.    The  shaft  must  be  cased  as  well. 

Packing  should  not  be  made  too  expensive  nor  should 
there  be  unnecessary  tare  for  the  customer  to  pay  freight 
on.  Shipments  to  some  parts  of  the  world  have  to  be  taken 
better  care  of  than  others. 

Exporters  should  in  all  cases  make  it  their  business  to 
find  out  the  conditions  of  transport  from  the  customer  and 
pack  accordingly.  Often  material  has  to  be  transported 
from  rail  end  into  the  interior  by  pack  animals,  mules  or 
camels — sometimes  part  by  pack  animals  and  part  by  cart. 
When  this  is  the  case  anything  that  can  be  put  in  cases  of 
such  weight  and  size  that  they  can  be  carried  on  pack 
animals  will  reduce  the  cost  of  carriage  very  much.  When 
it  is  remembered  that  the  cost  of  transport  from  rail-end 
to  site  of  erection  is  often  more  than  the  total  cost  of  ocean 
and  railway  transport  combined  it  will  be  seen  that  this  is 
something  to  be  taken  into  consideration.  The  writer  has 
known  of  instances  where  the  final  haul  from  rail-end  cost 
from  $25  to  $90  a  ton. 

Special  shipping  instructions  should  be  issued  for  special 


Fig.  5 — Transport  of  Electrical   Machinery  in   Mysore  State,   India. 

cases  and  the  management  should  see  that  they  are  carried 
out  by  the  shipping  department. 

Exporters  complain  that  marking  and  packing  that  differ 
from  their  established  routine  make  them  extra  trouble 
and  cost  more.  This  seems  absurd,  especially  if  shipments 
are  so  made  that  the  customer  is  put  to  ten  times  the  trouble 
and  expense. 

Not  all  American  packing  is  bad  by  any  means.  Some 
of  it  is  as  good  as  the  best,  and  in  most  cases  there  is 
suflScient  material  used  if  it  were  used  to  advantage.  What 
is  needed  is  a  little  more  intelligence  put  into  the  actual 
packing,  or,  maybe,  better  supervision. 


BALL-BEARING     MOUNTINGS       FOR      ELECTRIC 
MOTORS  WITH  VERTICAL  ARMATURE  SHAFTS. 


The  demand  for  higher  efficiency  in  electrical  machinery 
has  caused  ball  bearings  to  be  seriously  considered  of  late 
vears  for  many  applications  where  a  few  years  ago  they 
would  have  been  thought  superfluous.  Bearings  which 
were  first  adopted  in  automobiles  simply  as  a  means  of  in- 
creasing the  maximum  speed  of  those  machines  have 
proved  themselves  to  be  not  simply  reducers  of  friction, 
but  preventers  of  wear  and  tear,  and  it  is  for  both  these 
qualities  that  they  are  now  being  applied  in  the  electrical 
field. 
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A  high-grade  annular  ball  bearing  which  is  properly 
mounted  and  not  overloaded  has  an  almost  negligible  co- 
efficient of  friction  and  thus  has  no  sensible  wear.  Conse- 
quently there  is  a  direct  saving  of  friction  in  the  armature 
bearings  and,  even  more  important,  a  reduction  of  the  air- 
gap  is  rendered  possible.  The  accompanying  illustrations 
show  mountings  recommended  by  the  Hess-Bright  Manu- 
facturing Company  for  use  with  its  type  of  ball  bearings 
in  motors  having  vertical  shafts  with  the  pulley  either  above 
or  below  the  motor. 

In  Fig.  I  the  pulley  is  underneath  and  the  weight  of  the 
armature  is  carried  by  a  thrust  bearing  under  the  upper 


The  nut  at  the  top  end  of  the  shaft,  which  rests  on  th(]! 
thrust  collar,  is  turned  a  little  smaller  in  diameter  than  thtl 
hardened  ball-bearing  ring  on  which  it  rests,  thereby  allow-j 
ing  both  ring  and  nut  to  assume  unconstrained  positions  u| 
the  event  of  slight  errors  of  machine  work  existing.  |! 

In  Fig.  3  the  pulley  is  at  the  top  of  the  shaft.  The  arraa-i 
ture  is  supported  by  a  thrust  bearing  at  the  bottom  of  thtj 
shaft,  and  this  bearing  may  be  considerably  smaller  than  ii[ 
the  preceding  two  cases,  since  the  shaft  may  be  safelj 
reduced  in  diameter  at  the  end.  The  same  clamping  ntiJ 
which  holds  the  lower  radial  bearing  is  turned  to  form  a| 
step  resting  on  the  thrust  bearing.    Here  again,  as  in  Fig. ; 


Figs.    1,   2   and   3 — Bail-Bearing   Mountings   for   Vertical   Armature    Shafts. 


radial  bearing.  To  guard  against  differences  in  alignment 
the  thrust  bearing  has  a  ball  seat,  which  allows  it  to  select 
its  own  position  and  distribute  the  load  evenly  among  all 
the  balls.  The  upper  annular  bearing  is  a  light  press  fit 
on  a  collar  and  is  clamped  solidly  by  the  nut  and  spring 
wire  shown.  This  nut  is  carefully  machined  and  rests  on 
the  thrust  bearing.  The  outer  race  of  the  annular  bearing 
is  a  sucking  fit  in  its  housing  and  is  unconfined  endwise. 
This  permits  the  outer  race  to  creep  slowly  around,  thereby 
distributing  such  minute  wear  as  occurs. 

The  collar  on  which  the  inner  race  is  mounted  is  itself  a 
press  fit  on  the  upper  end  of  the  armature  shaft,  and  is 
secured  by  the  nut  and  set  screw  shown.  Both  nut  and  set 
screw  are  locked  by  spring  wire  rings.  Oil  is  retained  in 
this  upper  ball  housing  by  means  of  the  tube,  which  is 
pressed  into  the  base  of  the  housing  and  extends  up  around 
the  shaft  nearly  to  the  top  of  the  ball  bearing.  This  ar- 
rangement is  permanently  effective,  whereas  a  stuffing  box 
would  require  occasional  attention,  besides  causing  friction. 
The  lower  annular  bearing  is  large,  to  carry  the  maximum 
belt  pull.  It  is  clamped  on  a  collar,  as  above  described, 
and  its  outer  race  is  a  sucking  fit  and  unconfined  endwise, 
thereby  eliminating  the  possibility  of  destructive  endwise 
cramping.  The  oil-retaining  tube  is  similar  to  that  already 
mentioned.  The  oil  closure  is  of  the  familiar  groove  and 
lip  type,  the  lips  being  at  least  3^32  in.  wide  and  bored 
1/64  in.  larger  than  the  collar  which  they  surround.  Capil- 
lary action  prevents  the  oil  from  working  out  beyond  the 
second  lip. 

The  arrangement  of  Fig.  2  is  similar  to  that  already  de- 
scribed, except  that  the  positions  of  the  upper  radial  and 
thrust  bearings  are  reversed.  The  details  are  identical  in 
principle   with  those   described   in  connection   with   Fig.    I. 


the  nut  is  turned  a  little  smaller  than  the  inner  diameter  ot| 
the  thrust  ring  to  allow  slight  lateral  play.  The  uppeii 
bearing  is  mounted  on  a  collar  with  lipped  and  groovec: 
closure  and  oil  retaining  tube  of  form  already  described. 

By  a  slight  modification  of  the  above  design  interchange- 
able patterns  could  be  made,  enabling  the  same  motor  tcj 
be  built  with  only  detailed  changes  of  the  housing  at  the| 
upper  and  lower  ends  of  the  shafts,  thus  simplifying  ma- 
chine work  and  rendering  it  easy  to  carry  a  stock  on  banc 
or  nearly  finished. 


ELECTRIC  SIGN  PROJECTOR. 

A  novel  application  of  electric  light  for  store  or  othei 
advertising  employs  the  familiar  principle  of  the  magic 
lantern  to  project  the  image  of  the  legend  in  letters  oi 
light  on  the  sidewalk  or  other  blank  surface.  The  spe 
cially  constructed  projector  comprises  a  125-watt  high 
efficiency  glower  behind  the  stencil  in  which  the  sign  v. 
cut,  the  light  through  the  openings  traversing  a  set  of  con 
densing  lenses  which  bring  it  to  a  sharp  focus  at  the  plant 
of  the  sidewalk.  The  whole  device  is  contained  in  : 
polished-metal  tube,  14  in.  long  and  2%  in.  in  diameter 
supported  by  a  tripod  base  for  ceiling,  wall  or  shelf  mount 
ing.  The  glower  produces  100  cp  and  is  inclosed  in  ; 
translucent  globe  which  permits  the  lateral  rays  of  light  t( 
illuminate  the  show  window  or  doorway  in  which  the  pro 
jector  is  mounted.  The  projector  barrel  may  be  adjustec 
at  any  angle  desired  to  reach  the  sidewalk  with  the  image 
and  the  device  itself  can  be  mounted  in  the  show-windov 
ceiling  or  in  the  doorway  vestibule,  as  is  most  convenient 
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The  effect  of  tlie  illuminated  sidewalk  sign  is  a  novel  one 
vhich.  in  contrast  to  the  blank  space  of  the  sidewalk,  at- 
racts  the  attention  of  pedestrians  probably  more  than  an 
equivalent  wall  sign  or  other  publicity  device  consuming 
he  same  wattage.     The  image  produced  is  about  3  ft.  in 


Electric   Sign   Projector. 

lanieter,  and  while  the  projector  is  primarily  intended  for 
idewalk  use,  it  has  also  been  applied  to  showing  signs  on 
\alls.  Department  stores  have  used  the  projectors  to 
nnounce  special  sales,  etc.  The  projector  is  made  by  the 
Pittsburgh  Electric  Specialties  Company,  927  French 
-treet,  Pittsburgh,  Pa.,  a  new  company  organized  to  mar- 
rliis  and  other  electrical  specialties. 


THREE-WIRE  GENERATOR. 


Fur  the  operation  of  direct-current  arc  and  incandescent 
imps  the  use  of  no  volts  is  practically  universal,  while  for 
he  operation  of  motors  above  1  hp  or  2  hp  the  use  of  220 
olts  is  almost  as  thoroughly  standardized.  The  lower  volt- 
ge  is  employed  for  lighting,  due  to  the  fact  that  lamps  for 
his  voltage  have  higher  efficiency  and  longer  life,  while  the 
ligher  voltage  is  employed  for  motors,  mainly  on  account 
.'f  the  smaller  size  of  the  copper  wire  needed  to  transmit 
lie  current,  although  there  is  also  some  considerable  saving 
n  the  cost  of  the  motors  for  this  voltage.  The  ideal  system 
S,  therefore,  one  in  w^hich  the  current  is  transmitted  at  the 
iigher  voltage  and  delivered  to  the  lamps  at  the  lower  volt- 
ige.  Such  a  condition  is  secured  by  the  use  of  the  three- 
yire  system,  which  employs  two  outside  mains,  carrying  the 
iigher  voltage  current,  and  a  neutral  lead  between  which 
nd  either  of  the  mains  apparatus  requiring  one-half  the 
nain  line  voltage  may  be  installed.  By  the  use  of  this  sys- 
em  the  output  of  a  given  generator  may  be  distributed  with 
hree-eighths  of  the  amount  of  copper  that  would  be  re- 
[uired  to  make  the  same  installation  on  a  two-wire  system 
if  the  lower  voltage.  If  the  load  on  one  side  of  the  neutral 
jead  should  always  equal  that  on  the  other  side,  the  system 
v'ould  be  self-balancing  and  a  standard  250-volt  generator 
ould  be  used  for  the  operation  of  a  125/250-volt  three- 
vire  system.  Such  an  ideal  condition,  however,  is  not 
'btainable  in  ordinary  practice,  as  the  load  on  one  side  of 


the  system  will  invariably  ditier  from  that  on  the  other 
side,  although  in  a  well-planned  installation,  with  all  of  the 
motors  on  the  2So-volt  mains,  this  difference  will  seldom, 
if  ever,  equal  25  per  cent  of  the  capacity  of  the  generator. 
I'd  take  care  of  this  unbalanced  load  numerous  methods 
have  been  employed.  The  earliest  was  the  use  of  two  125- 
volt  generators  in  series,  with  the  neutral  connection  be- 
tween the  two  machines.  This  system  involved  the  constant 
operation  of  two  machines  and  it  was  difficult  to  obtain  the 
desired  voltage  regulation  of  the  two  sides.  A  later  develop- 
ment of  the  three-wire  system  came  with  the  introduction 
(if  a  rotary  balancer  connected  across  the  mains  of  a  single 
_'5o-volt  generator.  This  balancer  consists  of  two  125-volt 
units  so  connected  that  cither  will  automatically  act  as  a 
generator  and  supply  energy  to  the  unbalanced  side  of  the 
system,  the  other  unit  acting  as  a  motor  to  operate  the 
generator  end.  The  size  of  the  units  of  this  balancer  is 
usually  only  that  required  to  maintain  an  unbalanced  cur- 
rent in  the  neutral  of  20  per  cent  to  25  per  cent  of  the 
ampere  capacity  of  the  generator.  This  system  operates 
\  cry  satisfactorily  as  regards  voltage  regulation,  but  requires 
an  auxiliary  rotating  machine  and  if  this  auxiliary  machine 
meets  with  disaster  the  entire  system  is  rendered  inoperative. 
Another  means  is  found  in  the  use  of  the  three-wire  gener- 
ator. The  type  of  three-wire  generator  described  herein  is 
simply  a  two-wire  dynamo  equipped  with  collector  rings  and 
an  auto-transformer,  or  compensator,  which  is  essentially 
a  single  coil  of  wire  wound  on  an  iron  core.  This  com- 
pensator is  supplied  by  means  of  the  collector  rings  with 
alternating  current  from  the  generator  armature.  The 
middle  point  of  the  compensator  winding  has  a  potential 
midway  between  that  of  the  two  main  wires,  and  is,  there- 
fore, the  neutral  point  of  the  system.  From  this  point  the 
neutral  lead  is  brought  out  and  the  lamps  are  connected 
between  this  neutral  and  either  of  the  two  mains.  The 
standard  three-wire  generators  will  carry  continuously  an 
unbalanced  load,  demanding  in  the  neutral  wire  25  per  cent 
of  the  full-load  current  of  the  generator,  with  the  voltage 
on  either  side  of  the  neutral  not  varying  over  2  per  cent 
from  one-half  of  the  line  voltage.  This  regulation  of  volt- 
age renders  three-wire  generators  satisfactory  for  meeting 
the  most  exacting  demands.  While  any  tw'o-wire  generator 
may  be  equipped  in  this  manner  and  thus  adapted  to  the 
three-wire  system,  it  is  essential  that  a  thoroughly  reliable 
two-wire  machine  be  employed  to  start  with.  Granted  that 
the  generator  itself  is  inherently  good,  its  adoption  as  a 
fbree-wire   machine  cannot   but   prove   satisfactory,   as  the 
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compensator  is  in  itself  one  of  the  simplest  pieces  of  elec- 
trical machinery  manufactured  and,  once  installed,  requires 
no  attention  whatever.  The  machine  illustrated  herewith 
is  built  by  the  Sprague  Electric  Works  of  the  General 
l^lcctric  Company,  New  York  City. 
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The  Week  in  Wall  Street. 

PKOHRKSS  in  enlarging  tlic  scale  ol  operations  was  not 
especially  marked  during  the  week,  and  the  usual  sum- 
mer dullness  prevailed.  Sentiment,  however,  was  vastly 
improved,  based  upon  the  many  favorable  indications  for  good 
business  in  the  second  half  of  the  year.  More  advancement 
has  been  made  recently  in  the  iron  and  steel  trades,  perhaps, 
than  in  other  industries.  The  volume  of  orders  received  in 
the  past  few  months  has  been  on  an  increasing  scale,  and  the 
prospects  for  curtailing  the  usual  mid-summer  slackness  at  the 
mills  are  considered  especially  bright.  In  fact,  it  is  stated  that 
the  business  carried  by  the  steel  trade  into  the  second  half  of 
the  year  is  better  than  in  1910.  Demand  for  wire  for  ex- 
port has  increased  as  a  result  of  price  reductions,  and  the  sheet 
mills  are  reported  to  be  turning  out  their  product  in  the  great- 
est amounts  since  March.  The  outlook  in  the  trade  is  bright- 
ened by  the  heavier  inquiries  for  steel  cars,  rails  and  various 
railroad  equipment,  necessitated  by  supposedly  low  stocks  and 
by  the  imminence  of  crop  transportation.  A  favorable  incident 
of  recent  date  was  the  disposal  by  the  Erie  Railroad  Company 
of  $6,000,000  equipment  trust  certificates,  the  proceeds  of  which 
are  to  be  used  in  payment  for  some  300  freight  cars  and  other 
rolling  stock.  In  view  of  the  fact  that  the  report  of  low  stocks 
is  not  confined  solely  to  the  railroads,  but  is  believed  to  be  the 
condition  in  many  branches  of  trade^  it  is  hoped  that  the  im- 
provements of  the  past  month  will  culminate  in  July  in  a 
general  buying  movement,  increasing  with  the  successful  out- 
come of  this  year's  crops.  So  widespread  is  the  influence  of  the 
crop  situation  that,  in  spite  of  removal  of  many  of  the  obstacles 
that  stood  in  the  way  of  trade  revival  in  the  first  part  of  the 
year,  the  waiting  attitude  is  still  apparent.  Xecessary  moisture 
was  received  in  the  agricultural  sections  last  week,  and  the  out- 
look for  excellent  harvests  is  little  changed.  Business  failures 
for  the  week  ended  June  29,  as  reported  by  Bradstreet's.  were 
227,  as  compared  with  222  for  the  last  week,  197  for  the  same 
week  in  loio,  213  in  1909.  236  in  1908  and  135  in  1907. 


on   the   Metal   Exchange,   June  30,   quoted   copper   as   per  tl 
accompanying  table. 


The  Copper  Market. 

LIGHTER  demand  for  domestic  copper  was  noticed  in  the 
past  week,  accompanied  by  a  weaker  tone  both  here  and 
abroad.  Prices  were  not  greatly  affected,  and  quota- 
tions of  I25s  cents  and  1234  cents  are  general  throughout  the 
trade,  with  good  prospects  for  13-cent  copper  before  long. 
Most  of  the  efforts  to  sell  were  made  by  the  smaller  interests, 
who  were  said  to  be  willing  to  shade  slightly  to  dispose  of 
material.  Prices  abroad  advanced  early  in  the  week,  but 
reacted  later,  with  very  little  business  reaching  this  country 
from  the  other  side.  Liquidation  of  standard  contracts  by 
speculators  abroad  was  probably  the  chief  feature  of  interest 
in  the  copper  trade  during  the  week.     Consumers  are  believed 

Setlling 

Standard   Copper.                                                       Bid.            Asked.  Price. 

Spot    12.25  12.35  

July    12.25              12.35  12.30 

August     12.25              12.35  12.30 

Sentember     12.25              12.35  12.30 

October    12.25              12.35  12.30 

The  London  market    Tune  30,  was  as  follows: 

Noon.  Closing. 

£     5     d  £     s     d 

Standard    copper,    spot 57     2     6  57     0     0 

Standard     copper,     futures 57   13     9  57  11     3 

Extreme   fluctuations    for   this   year: 

Highest  Lowest. 

Standard    12.35c  11.57V5c 

London,     spot £57  10     0  £53     7     6 

London,  futures 52     2     6  54     0     0 

Best     selected 61    10     0  57     5     0 

to  be  supplied  for  immediate  needs,  but  not  for  any  length  of 
time,  and  increase  in  the  buying  movement  is  expected  to  fol- 
low the  June  report  of  the  Copper  Producers'  .\ssociation. 
In  any  event,  it  is  hoped  that  the  report  will  show  a  better 
relation  between  consumption  and  production  than  has  tieeii 
in  evidence  during  the  year,  for  the  reports  of  necessity  for 
furthe.-  enlargement  of  capacity  at  the  mines  do  not  seem 
consistent  with  the  meager  statistics  showing  the  great  excess 
of  production  over  consumption  at  this  time.  Exports  for 
the   month   of   June   were   about   27,498   tons.     The   daily    call 


INDUSTRL^L  AND  COMMERCIAI.  NOTES. 

Diesel  Oil  Engines. — Small  central  stations,  refrigeratii 
plants,  and  many  industrial  lines  are  finding  oil-engine  uni 
useful  for  meeting  their  power  requirements,  as  shown  by  t 
following  sales  of  Diesel  oil-engines :  Two  225-hp  engines  hal 
been  purchased  by  the  Hershey  Chocolate  Company,  Hershe 
Pa.,  and  are  now  being  installed ;  the  Municipal  Lighting  Flat- 
of  Thibodaux,  La.,  which  was  recently  equipped  with  tv 
i20-hp  engines,  was  placed  in  operation  a  few  weeks  ago;  t 
Ennis  Ice.  Light  &  Power  Company,  of  Ennis,  Tex.,  which  li: 
one  225-hp  oil  engine  in  operation,  has  added  another  rated 
170  hp;  the  Anheuser-Busch  Brewing  Association,  of  St.  Lou 
has  just  completed  the  installation  of  two  225-hp  Diesel  < 
engines ;  the  Arkansas  Cold  Storage  Company,  of  Little  Ren 
.\rk.,  has  placed  an  order  for  two  120-hp  oil  engines ;  the  n( 
power  station  of  the  General  Phosphate  Company  of  Florii 
equipped  with  oil  engines,  is  nearing  completion ;  the  Clebur 
Gas  &  Electric  Company,  of  Cleburne,  Tex.,  has  placed 
order  for  a  third  225-hp  oil-engine ;  a  225-hp  oil-engine  h 
been  installed  in  the  shops  at  the  United  States  Naval  Torpe' 
Station,  at  Newport,  R:  I. ;  the  Municipal  Lighting  Plant 
Mansfield,  Mass.,  has  ordered  a  225-hp  engine,  making  t 
fourth  oil-engine  unit  in  this  station ;  the  Plant  Ice  &  Pow 
Company  of  Plant  City,  Florida,  has  placed  an  order  for 
i20-hp  engine;  the  Granite  Falls  Electric  Works  of  Gran' 
F'alls,  Minn.,  has  ordered  a  170-hp  oil  engine  to  be  used  as 
auxiliary  in  the  hydroelectric  plant ;  the  Corpus  Christi  Ice 
Electric  Company  of  Corpus  Christi,  Te.x.,  has  ordered  a  j. 
hp  oil  engine. 

Crocker-Wheeler  Equipment. — Among  sales  recent 
liooked  by  the  Crocker-Wheeler  Company  are  the  followin 
Generating  equipment  and  motors  for  the  Angel  Guardi 
German  Catholic  Orphan  Society  of  Chicago,  including  gener 
tor,  balancer  and  eight  motors  of  various  sizes;  Cuban  Tradi 
Company,  of  Havana,  Cuba,  generating  equipment,  twenty  iii 
tors  of  various  sizes,  switchboard  equipment  and  installation 
Remek  transformers ;  Maris  Brothers,  Philadelphia,  consia 
ment  of  motors,  including  twenty-four  crane  motors;  additioi 
equipment  for  the  Postal  Telegraph  Cable  Company  of  Tex; 
including  sixteen  small  motor-generator  sets ;  Hashaw,  Full 
&  Goodwin  Company,  Elyria,  Ohio,  generating  equipment,  i 
eluding  three  generators  and  ten  motors  of  various  sizesj  Hut 
fano  Coal  Company,  Denver,  Colo.,  equipment  including  0 
250-kva  alternator,  motors  and  Remek  transformers;  additioi 
equipment  for  the  Capac  Paper  Company,  Capac,  ^lich.,  i 
eluding  one  200-kw  generator ;  additional  equipment  for  t 
Illinois  Steel  Company,  Gary,  Ind.,  including  six  steel  mill  n 
tors;  three  motor-generator  sets  for  wireless  telegraph  serv: 
for  the  Telefunken  Wireless  Telegraph  Company  of  New  Yc 
City ;  motor-generator  equipment  for  the  Savannah  Elect 
Company,  Savannah,  Ga. ;  several  annual  contracts  for  Rem 
transformers,  and  orders  for  fifty-iive  induction  motors  t 
mill  service. 

General  Electric  Orders. — The  General  Electric  Co 
pany  has  recently  received  an  order  from  the  Clinchfield  O 
Corporation,  Dante,  Va.,  for  six  6-ton  gathering  locomoti' 
and  four  lo-ton  mine  haulage  locomotives.  One  of  the  lO-i 
locomotives  and  five  of  the  6-ton  locomotives  will  be  instal 
at  the  mines  at  Dante,  Va.,  while  the  remaining  one  6-ton  a 
the  three  lo-ton  locomotives  will  be  installed  at  Hurricane, 
Va.  The  French  River  Textile  Company  of  Mecbanicvi 
Conn.,  has  placed  an  order  for  one  500-kw  turbine,  one  200- 
generator  and  one  20-hp  induction  motor.  This  apparatus 
for  the  joint  use  of  the  French  River  Textile  Company  a 
the  Putnam  Light  &  Power  Company. 

Canadian  Pacific's  Telephone  Dispatching. — The  t< 
graph  department  of  the  Canadian  Pacific  Railroad  has  cc 
pleted  statistics  which  show  that  the  number  of  miles  oil  t 
system  equipped  with  telephone  train  dispatching  circuits 
30^5.  wdiich  represents  71  miles  more  than  upon  the  Sa 
Fe,  its  nearest  competitor. 
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Ceokuk  Electrical  Properties. — The  Stone  &  Webster  En- 
'I'oration,  of  Boston,  which  is  largely  interested  in 
nt    of  the    water-power    proposition    across  the 
;'|ii    iviver    between     Keokuk,    la.,   and    Hamilton.    111., 
•lie  ago  entered  into  a  tentative  agreement  to  purchase 
trie  and  gas  plants  upon  condition  that  a  certain  fran- 
co; lie  granted.    This  franchise  was  voted  upon  by  the  citizens 
oKeokuk  June  12,  1911,  and  carried  almost  unaniniously.    The 
n<tiu    condition    of    the    utilities    named    is    ven'    poor,    and 
\  Webster  proposed  to  set  about  bringing  the  properties 
Lite  immediately  upon  the  grant  of  the  franchise.     The 
,1  improvements  will  cover  the  street   railways,  includ- 
■:!ort  interurban  branch,  the  street  lighting,  general  resi- 
L:liting,  power,  gas.  The  present  electric  plant  is  equipped 
rect-current  apparatus  for  railway  service  at  550  volts, 
■  supplies  power  in  rather  small  quantities.     The  alter- 
^  current,  used  almost  entirely  for  lighting,  is  single-phase, 
I    cycles,  and  is  generated  at  1100  volts.    Energy  is  furnished 
t    iimilton.  111.,  and  Warsaw,  111.    The  street-lighting  system 
:!;   Keokuk  and  Hamilton  is  by  the  old-fashioned  open 
,irc,    consuming   9.6     amp.     The    energy     is     furnished 
Brush  arc  machines,  driven  by  a   single  direct-current 
■   motor.     The  provisions  of  the   franchise  are  that  the 
railway   franchise,   which  had   fifteen  years   yet  to   run, 
ended  to  twenty-five  years,  which  means  a  ten-year  ex- 
•  if  the  time  of  the  present  franchise,  and  that  the  cen- 
.;ion  franchise,  which  gives  the  right  to  erect,  operate 
mitain  a  plant  on  the  streets  and  in  the  alleys  of  the 
!  had  fourteen  years  to  run,  be  extended  to  twenty-five 
The  city  commissioners  have  entered  into  a  tentative 
:    with   the    Stone   &   Webster   interests    for    street   arc 

•  r  a  period  of  seven  years,  which  contract  is  now  bind- 

price  to  be  $60  per  year  per   lamp  of   the   most   ap- 

lype.  to  burn  all  night  and  every  night.    It  is  also  under- 

lat  Stone  &  Webster  have  asked  for  a  similar  franchise 

1  11  itie  city  of  Hamilton,  III.,  mentioned  above.  At  the  above- 

mtioned  election  the  city  of  Keokuk  also  established  a  De- 

p  tment  of  Publicity  Development  and  General  Welfare. 

Rubber   Market    Conditions. — Samuel    P.    Colt,    president 

0  the  United   States  Rubber  Company,  in  speaking  of  condi- 

n  the  rubber  trade,  said  in  part:    "The  immediate  coitlook 

general  line  of  mechanical   goods   is   not   encouraging. 

■iipany's   output  of   mechanical   goods   for  the   last   two 

■   has  been  about  25  per  cent  below  the   corresponding 

•  last  year.  Boot  and  shoe  sales  are  also  much  below 
.  .  _:id  we  find  very  little  desire  to  purchase  by  the  jobbers. 
C.r  plants  at  present  are  working  only  about  60  per  cent  of 
opacity.  There  seems  to  be  a  waiting  disposition  in  various 
qiTters  growing  out  of  the  uncertainty  as  to  tariff  revision 
i-.  the  interpretation  of  the  Oil  and  Tobacco  decisions,  and 
a.to  the  manner  in  which  these  two  companies  will  reorgan- 
'k\  in  compliance  with  the  Supreme  Court  ruling.  Incidentally 
tire  is  too  much  legislation.  If  business  conditions  in  the 
f.  show  improvement  I  e.xpect  to  see  a  betterment  in  the  de- 
itnd  for  rubber  goods.  Retailers,  I  find,  are  not  anxious  to 
p.chase,  although  I  do  not  believe  that  they  had  any  great 
qmtity  of  goods  left  over  from  last  year.  A  year  ago  they 
S- wed  the  same  feeling  as  now  in  regard  to  buying  and  for 
tit  reason  no  large  stocks  were  held  over.  If  better  weather 
c  ditions  prevail  in  the  fall  I  expect  to  see  business  improve." 

capital  in  June  Incorporations. — A  record  of  papers  filed 
iithe  Eastern  States  in  June,  with  an  authorized  capital  of 
$xx),ooo  and  over,  and  including  increases  in  capital,  shows 
a-ital  of  $159,550,000.  which  is  a  decrease  of  $4,045,000  as  com- 
p  ed  with  May  i,  and  a  decrease  of  $71,769,400  as  compared 
vh  June,  1910.  The  record  of  charters  taken  out  by  other 
Cfipanies,  with  an  individual  capital  of  $100,000  and  over,  the 
fiires  including  States  other  than  those  in  the  East,  brings  the 
till  for  the  month  up  to  $232,900,000,  which  compares  with 
$'1,144,000  for  May  of  this  year,  and  with  $311,674,400  for 
Jie,  1910. 

decent  Westinghouse  Orders. — Among  recent  orders  re- 
eved by  the  Westinghouse  Electric  &  Manufacturing  Company 
'a  :  Equipments  for  three  substations,  consisting  of  nine 
1  -kw,  33,000-volt,  oil-insulated,  self-cooling  transformers, 
tl|ee  five-panel  switchboards  and  the  necessary  lightning  pro- 
titive  apparatus,  for  the  Chicago,  Ottawa  &  Peoria  Railway 
Cnpany,  Ottawa,  111. ;  from  the  Merchants'  Light  &  Power 
Cmpany,  Ogden,  Utah,  an  order  for  four  500-kw,  oil-insulated, 
vter-cooled  transformers  and  five  75-light  metallic  flame  arc 
lip    outfits:    for    one     1500-kw    air-blast    transformer    with 


blower  outfit,  from  the  Kentucky  Electric  Company  of  Louis- 
ville, Ky. ;  from  the  Morris  County  Traction  Company,  Mor- 
ristown,  N.  J.,  ten  quadruple  equipments  of  No.  ioi-B-8  rail- 
way motors  for  type  K-28-B  control;  from  the  Marshall  Trac- 
tion Company,  of  Marshall,  Texas,  for  two  double  equipments 
of  No.  307  interpole  railway  motors  with  Type  K-io  control. 
Foreign  railway  motor  business  recently  secured  includes  an 
order  from  Walter  Brothers  &  Company,  of  Rio  de  Janeiro, 
Brazil,  for  fifteen  double  equipments  of  Xo.  lOi-G  motors  with 
type   K-io-.\  control. 

United  Wireless  to  Complete  Contracts. — The  applica- 
tion of  the  New  York  receivers  for  the  United  Wireless  Com- 
pany for  permission  to  raise  funds  for  the  receivers  of  the  com- 
pany in  New  Jersey  and  in  Ohio,  in  order  to  carry  on  business, 
has  been  granted.  Owing  to  the  recent  law  requiring  that  all 
vessels  traveling  in  e.xcess  of  two  hundred  miles  from  the  port 
of  call,  carrying  fifty  passengers  and  crew,  be  equipped  with 
wireless  telegraph  systems  by  July  i,  the  United  Wireless  Tele- 
graph Company  had  contracts  for  supplying  thirty  ships  by 
that  time. 

Chicago  Pneumatic  Tool  Company. — W.  O.  Duntley. 
president  of  the  Chicago  Pneumatic  Tool  Company,  who  re- 
cently sailed  for  Europe,  is  quoted  as  saying  that  the  business 
of  the  company  continues  satisfactory,  considering  the  present 
condition  of  trade,  and  that  the  plants  of  the  company  are  kept 
running  at  full  time  by  the  volume  of  orders  received.  Present 
earnings  of  the  company  are  close  to  10  per  cent  per  annum, 
and  the  officials  of  the  company  are  gratified  by  the  results 
of  the  first  half  of  the  current  year. 

Central-Station  Franchise  Compensation  in  Chicago. — 
.\  check  for  $385,192.97  has  been  sent  to  the  city  comptroller 
of  Chicago  by  the  Commonwealth  Edison  Company,  as  3  per 
cent  of  the  company's  gross  receipts  for  the  year  ended 
May  31.  1911,  in  compliance  with  the  compensation  clause  of 
the  franchise  under  which  the  company  operates.  The  amount 
of  compensation  paid  the  city  by  the  Commonwealth  Company 
is  $62,000  more  for  the  year  mentioned  than  the  sum  paid  for 
the  preceding  year. 

Burlington  Light  &  Power  Company. — At  the  annual 
meeting  of  the  stockholders  of  the  Burlington  (Vt.)  Light  & 
Power  Company  the  following  directors  were  elected :  Messrs. 
M.  W.  Stroud.  S.  P.  Curtis,  F.  E.  Burgess,  F.  H.  Parker  and 
Leslie  B.  Miller.  At  the  directors'  meeting  which  followed 
these  officers  were  elected:  M.  W.  Stroud,  president;  W.  T. 
Robinson,  treasurer;  Leslie  B.  Miller,  secretary,  and  W.  L. 
Fox.  assistant  secretary  and  treasurer. 

Edison  Factories  for  Newark. — .\  site  in  the  Silver  Lake 
section  of  Newark,  N.  J.,  has  been  selected  by  Thomas  A.  Edi- 
son for  the  erection  of  two  factories,  One  of  these  will  be 
used  for  the  building  of  storage  battery  automobiles  and  the 
other  will  be  used  for  the  manufacture  of  the  new  storage  bat- 
tery cars  which  were  recently  tested  by  Mr.  Edison  on  the  lines 
of  the  Erie  Railroad. 

Republic  Railway  &  Light  Company  Incorporated.— The 
Republic  Railway  &  Light  Company,  plans  for  the  formation  of 
which  were  described  in  the  issue  of  July  i.  has  been  incor- 
porated at  Trenton,  N.  J.,  with  a  capital  of  $17,500,000.  Stock 
of  the  company  is  divided  into  $10,000,000  preferred,  which  is 
to  bear  6  per  cent  cumulative  dividends,  and  $7,500,000  common. 

Equipment  for  Southern  Traction  Line. — The  Ohio  Brass 
Company  will  furnish  all  overhead  materials  for  the  150-mile, 
44.000-volt  transmission  line  of  the  Greenville,  Spartanburg  & 
Anderson  Railway  and  Piedmont  Traction  Company.  The 
orders  include  all  porcelain  insulators  for  the  line,  together  with 
those  for  the  telephone,  signal  and  feeder  lines. 

Electric  Locomotives  for  South. — The  Tennessee  Coal, 
Iron  &  Railroad  Company  has  placed  an  order  with  the  Gen- 
eral Electric  Company  for  four  18-ton  locomotives.  These  will 
be  220-volt.  three-phase.  25-cycle  locomotives  and  their  service 
will"  consist  chiefly  of  switching  and  placing  cars  in  and  about 
the  company's  plant  at  Corey,  Ala. 

Aluminum  Notes  and  Prices. — The  aluminum  market  has 
been  quiet  during  the  week,  with  ingots  for  smelting  held  at 
2i<Si2i!/2  cents  spot  No,  r,  the  base  for  large  ingots,  while  rods 
and  wire  are  held  at  31  cents,  with  sheets  at  33  cents. 

Sedalia  Light  &  Traction  Company. — .\  decree  has  been 
rendered  to  foreclose  the  $807,000  mortgage  on  the  property  of 
the  Sedalia  (Mo.)  Light  &  Traction  Company,  provided  the 
indebtedness  is  not  satisfied  in  forty  days. 
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The  Week  in  Wall  Streei. 

IRREGULARITY  and  weakness  were  the  features  of  the 
New  York  market  during  the  week,  with  interest  and  sales 
decreasing  to  a  minimum  on  Saturday  last  on  account  of 
the  holidays.  Price  changes  throughout  the  list  were  of  no 
particular  moment,  and  no  adverse  effect  resulted  in  the  Steel 
shares  upon  news  of  indictment  of  several  subsidiary  company 
officials  in  the  wire  cases  cited  elsewhere  in  this  issue.  Re- 
turning interest  in  long-term  issues  was  noted  in  the  bond  mar- 
ket of  the  week,  while  no  decrease  has  occurred  in  the  activity 
which  has  characterized  this  market  for  the  past  few  months. 
Good  business  in  Wall  Street  in  the  immediate  future  is  con- 
sidered likely,  not  only  from  the  re-investment  demands  but 
from  the  better  prospects  for  public  buying.  Improvement  in 
the  latter  half  of  the  year  is  expected  by  many  in  financial 
quarters,   not  so  much  in  the  way  of   large   undertakings   or 
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50  Mackay    Cos. 
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27,900  W.    U.    T 79'A 

2.500  West'h,     com.    76 

5,600  West'h,     pfd..I19 
PHILADELPHI.^. 
June  26.  July  1.  June  26.  July  I. 

Am.     Rys 44  43iK-  Phila.    R     T 195^         195^ 

El.   Co.   of   A 125d         12M*  Phila.    Fl=c 17?^         17^, 

El«.    St.    Bfy 54J4         5iH  Phila.     Trac 86J4         86/,* 

El'-:    St.  Bt'y.,  pfd..   30*  30*  Union  Trac 49  49 Ji 

CHICAGO. 
June  26.  July  1.  June  26.  July  1. 

Chi.    City   Rv 186*         186*  Chi.    Tel.    Co 124'/,       124i<* 

Chi    Rs.,   Se"r.    1....  80*  87/^*  Met.   El.   Co 26H* 

Chi.   Rs.,    Ser.   2 22  26^^  Met.    El.,    pfd /3i/2 

Com.     Edison 129H*     130  Nafl     Car 120* 

Chi.     Subways ZH"         4  Nafl  Car,   pfd II8/2*     118^* 

SOSTG.N. 


All.  Ch..   pt..  29 H* 
Amal.     Cop..   70 ^i 
Am.    D.    T...   20!/j* 
Am.     Loco...   40 
Am.   Loco..pf.l09* 
Am.  Tel.  &  C.  80* 
Am.  T.  &  T.148% 
B.     R.     T...   80^ 
Gen.     Elec...l62 
Int.     Met 17H 


69  H 

20K* 

405< 

109* 

SO' 

139"^ 

81/, 

161!4 
17Ji 


Shares 

(une  26.  July  1.  Sold. 

'49H       50^       16,900 

'V/2'     89H* 


78?^ 
76* 
119* 


27* 

lio* 


Am.  T.  &  T 149 

Cum.     Tel 156?4* 

Edison   E.  Ill 285* 

Gen.    Elec 163 

Mass.    E.    Ry 22'^ 

Mass.  E.  Ry.,  pf 91 J4 


June  26.  July  1 
139'/i 
156"^* 
283 

161^* 
22. )< 
93^ 


Mex.     Tel.... 
Mex.  Tel.,  pfd 

N.   E.   Tel 

VV.    T.    &   T. 


June  26.  July  1. 


4/. 

6'A' 
147 

20* 

pfd....  96!4 


4!/=* 

6'4* 

146^ 

18'^* 


*Last  price  quoted. 

Shares  sold  for  the  week,  June  26  to  July   1. 


large  gain  in  prices  as  in  conservative  advancement,  with  estab- 
lishment of  confidence  and  stability.  Much  of  this  optiinism 
is  caused  by  the  fact  that  activity  in  other  years  has  started 
about  this  time,  and  some  of  it  no  doubt  is  due  to  the  brighter 
outlook  in  political  and  crop  conditions.  These  factors,  includ- 
ing possible  tariff  changes,  the  size  of  the  harvests  and  the 
scope  of  the  government  investigations,  are  the  paramount  ques- 
tions to  be  settled  before  conditions  will  approach  the  normal 
either  in  Wall  Street  or  the  country  as  a  whole.  That  ultimate 
good  will  result  from  the  government  examinations  is  a  inatter 
of  general  belief,  but  the  attention  of  many  who  miuht  be  at- 
tracted to  Wall  Street  is  seemingly  more  concerned  at  this 
time  with  finding  out  the  full  requirements  of  the  Sherman 
law  and  means  to  establish  their  affairs  on  a  basis  in  keeping 
with  ■  these  than  with  the  possibilities  of  the  stock  market. 
Provision  for  July  disbursements  resulted  in  heavy  demand  for 
call  money  during  this  week,  but  there  was  no  noteworthy 
change  in  prices.  Rates  July  i  were:  Call,  2@2i4  per  cent; 
ninetj-  days,  234@3  Pcr  cent.  The  quotations  in  the  tables  are 
those  of  the  close,  July  i. 


FiHANciAL  Notes. 


Ohio  Public  Utilities  Consolidated. — The  holdings  of  the 
Warren  Water  &  Light  Company  and  those  of  the  Hydro 
Electric  &  Gas  Company,  both  of  Warren,  Ohio,  have  been  sold 
to  the  Trumbull  Public  Service  Company,  of  the  same  city. 
The  Trumbull  Public  Service  Company  is  composed  of  all  the 
directors  of  the  Hydro  Electric  Company,  George  W.  York,  of 
Otis  &  Hough,  of  Cleveland,  and  Henry  L.  Doherty,  of  New 
York  City.  The  deal  was  the  result  of  plans  formulated  by  the 
late  Elmer  W.  Gillmer,  of  Warren,  and  was  consummated  by  his 
former  associates.  The  Warren  Water  &  Light  Company  was 
a  consolidation  of  the  Warren  Water  Company  and  the  Warren 
Electric  Light  &  Power  Company,  and  had  held  franchises 
secured   by   itself   or   its   predecessors,    for   nearly   twenty-five 


years  in  the  territory.  It  was  incorporated  under  its  pres 
name  some  eight  years  ago,  and  E.  L.  B.  Gardiner  was  prt 
dent,  with  offices  in  Paterson,  N.  J.  The  Hydro  Electric 
Gas  Company  was  organized  some  five  years  ago,  and  suppl 
energy  to  Newton  Falls,  Warren,  Xiles  and  Leavittburg,  fr 
its  stations  in  these  townships.  The  company  owned  franchi 
and  rights  in  Trumbull  and  Geauga  counties,  consisting  of 
teen  parcels  of  land  in  Warren  city  and  Warren  and  New 
townships,  and  nineteen  parcels  of  land  in  Parkman  townsl 
containing  valuable  power  sites  not  yet  developed.  The  Tru 
bull  Public  Service  Company  has  filed  for  record  a  mortg; 
deed  for  $1,500,000  to  provide  for  payment  of  6  per  cent  g 
mortgage  bonds,  and  the  capital  stock  of  the  company,  w 
a  present  issue  of  $700,000,  is  $1,700,000,  against  which  is 
mortgage  mentioned  above. 

Postal  Telegraph  Matters. — The  July  issue  of  The  Poi 
Telegraph,  the  monthly  bulletin  of  the  Postal  Telegraph-Ca 
Company,  contains  a  number  of  clippings  from  public  pri 
relating  to  competition  with  other  telegraph  and  cable  cc 
panics  in  Texas,  and  also  an  article  headed  "Monopoly 
Texas,"  of  which  the  following  is  a  part :  "Does  Texas  w 
a  monopoly  in  telegraph  facilities  or  does  Texas  wishcc 
petition  ?  That  is  one  question.  Can  the  Postal  Telegra 
Cable  Company  of  Texas  (controlled  by  Bell  interests)  giver 
competition  with  the  Western  Union  (controlled  by  Bell  inf 
ests)  ?  That  is  the  second  question.  Is  the  Texas  Postal  con 
in  its  claim  that  for  thirty-six  years  the  Mackay  interests  ui' 
turn  over  to  the  Texas  Postal  (controlled  by  Bell  interests) 
their  telegraph  business  to  Texas?  Or,  on  the  contrary, 
the  Mackay  interests  correct  in  their  contentions;  first,  that  t' 
go  free  from  the  old  contract  because  one  of  its  terms  alk 
them  to  withdraw  if  the  Texas  Postal  and  Western  Un 
should  fall  under  the  control  of  the  same  interests;  second,  t 
if  the  Mackay  interests  continued  to  act  under  that  contract,  t 
would  be  particeps  criminis  to  the  illegal  combine  of  the  Te 
Postal  with  the  Western  Union  and  Bell  Telephone ;  third,  t 
the  Texas  public  has  something  to  say  about  all  this?  It  is 
the  State  of  Texas  to  decide  whether  it  will  tolerate  a  monop 
or  whether  it  shall  have  competition  in  telegraphy." 

Jenney  Electric  Manufacturing  Company  Sold. — The 
perior  court  has  approved  the  sale  of  the  Jenney  Electric  Ma' 
facturing  Company  plant,  mentioned  in  the  issue  of  July  I. 
the  American  Rotary  Valve  Company,  of  Chicago.  The  1 
of  the  Chicago  firm  was  $135,000.  The  plant  will  be  reope 
in  July  under  the  direction  of  the  purchasers,  Austin  H.  H 
secretary,  being  in  charge.  The  American  Rotary  Valve  C( 
pany  contemplates  closing  its  plant  at  Niles,  Cal.,  and  alsd 
plant  in  southern  Illinois.  The  work  done  by  these  facto: 
will  in  the  future  be  turned  out  by  the  Jenney  plants  near  j 
derson.  More  than  $100,000  will  be  expended  on  improvenw 
at  the  plant,  and  according  to  Mr.  Hart  500  mechanics  will 
employed  by  the  end  of  the  year.  For  the  present  the  purchs 
expects  to  continue  the  manufacture  of  Jenney  electric  mot 
and  printing-press  equipment,  but  will  later  manufacture  str< 
car  air  compressors,  vacuum  cleaners  and  other  products 
which  rotary  valves  are  used.  E.xtensive  experimenting  ' 
be  done  to  perfect  a  rotary  valve  for  use  in  gas  engines. 
American  Rotary  Valve  Company  is  a  new  corporation  int 
porated  last  February  and  its  directors  are :  William  Wal 
V.  T.  Lawson,  Warren  C.  Fairbanks,  Austin  H.  Hart,  Dele 
H.  Smith  and  William  Waller,  Jr. 

Cmcinnati,  Newport  &  Covington  Light  &  Tract 
Dividend. — Directors  of  the  Cincinnati.  Newport  &  Covi 
ton  Light  &  Traction  Company  have  declared  a  quarterly  d 
dend  of  154  per  cent  on  the  common  stock  and  \%  pef  < 
on  the  preferred  stock,  both  payable  July  15,  placing  the  ci 
mon  stock  on  a  5  per  cent  basis.  This  is  obligatory  under 
lease  which  the  Columbia  Gas  &  Electric  Company  holds 
the  property.  It  is  reported  that  the  common  stock  will 
placed  on  a  5^  per  cent  basis  in  April  next,  and  that  this 
be  increased  to  6  per  cent  in  .\pril  next,  which  will  be  the  1 
manent  income  basis  after  that  time. 

United  States  Light  &  Heating  Company. — Discussior  1 
the  advisability  of  increasing  the  par  valre  of  the  common  • 
preferred  stocks  of  the  United  States  Light  &  Heating  Comf' 
was  made  at  the  recent  directors'  meeting.  Application  to  ' 
the  stocks  on  the  New  York  Stock  Exchange  will  be  rr  ■ 
in  case  the  change  is  made.  A  committee  was  appointee' 
consider  the  change,  and  its  report  will  be  taken  up  by  .- 
board  at  a  future  meeting. 
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United    Railways    &    Electric    Company    of    Baltimore. — 
luiieiiting  ii|)on  the  proposed   issue  of  $3,125,000  tlircc-ycar 
literal  trust  5  per  cent  convertible  notes  of  the  United  Rail- 
«.i\s   &   Electric   Company   of    Baltimore,   which   will   be   used 
to  provide  funds  for  retiring  maturing  underlying  bonds  of  the 
vOiiipany,  as  mentioned   in  the  Electrical  World  July   i,   Alex. 
lirown    &    Sons,    of    Baltimore,    state    in    part:     "Wc    sum    up 
irom  the  company's  annual   report   for   igio  as   follows:    The 
report  states  that  the  physical  condition  of  the  property  is  'on 
the  whole  better  than  that  of  any  street  railway  in  the  country.' 
For  the  year   1910  net  earnings  over  and  above  operating  ex- 
ipenses,   taxes,   tixed   charges,   rentals,   etc.,   were  $1,226,853,   of 
which  amount  $864,048  in  pursuance  of  a  program  for  the  re- 
habilitation of  the  property  was  expended  upon  improvements, 
The   company  on  June   i,   1911,  resumed  payment  of   in- 
I -it  on  its  income  bonds.     On  the  basis  of  the  above  given 
.  iiings    for    1910,   after   deducting   operating   expenses,    fixed 
ciiarges.  taxes,  rentals  and  interest  on  income  bonds   (less  an- 
nual payments  on  securities  retired  with  the  proceeds  of  these 
notes'),  the  surplus  applicable  to  interest  on  these  notes  is  over 
live  times  the  interest  charges.     This  is   without  allowing   for 
any  increase  of  net  earnings  during  191 1.     We  will  receive  sub- 
scriptions for  the  above  notes  at  98'/2  per  cent,  at  which  price 
they  pay  slightly  over  5^4  per  cent  if  allowed  to  run  to  maturity 
ml  proportionately  higher  if  redeemed  prior  thereto;  payment 
'  c  made  in  full  in  Baltimore  or  New  York  funds  at  our  of- 
c  on  July  15,   191 1,  at  which  time  either  the  notes  or  tem- 
vTary   certificates   will    be    delivered,    exchangeable    for   notes 
when  prepared.     The  entire  issue  of  notes  has  been  underwrit- 
ten by  a  syndicate.     Subscriptions  will  be  closed  at  12  o'clock 
noon  on  July  8,  1911,  or  earlier,  we  reserving  the  right  to  close 
tl]e  subscription  at  any  time  without  notice  (except  as  to  stock- 
I'l'lers  as  hereinafter  mentioned),  to  reject  any  application  and 
ii'lot  smaller  amounts  than  those  applied  for.    The  stockhold- 
-  of  the  company  of  record  at  noon  on  July  8,  191 1,  will  be 
•  II  precedence  in  the  allotments :  that  is  to  say,  every  sub- 
ling  stockholder  will  receive  an  allotment  of  $100  of  notes 
■Tuiltiples  thereof  for  every  ten  full  shares  of  stock  or  mul- 
::|.les   thereof    notwithstanding    any    over-subscription    for    the 
n.itts.     The  above  issue  is  dependent  upon  the  approval  of  the 
'     kholders  of  the  company  and  the  Public  Service  Commis- 
■1   of   Maryland." 
Consolidated  Gas  &   Electric   Bonds. — The  $1,000,000  4'/2 
vent  bonds  of  the  Consolidated  Gas,  Electric  Light  &  Power 
npany  of  Baltimore,  which  were  listed  on  the  London  Stock 
hange,   as  mentioned   in   the   issue   of   June   22,  have   been 
red  to  securities  at  89.     The  securities  are  due  February  14, 
;.  and  are  a  part  of  a  total  authorized  issue  of  $15,000,000. 
re   being  $11,788,000  outstanding,  $2,877,000  of   which   have 
;  deposited  as  collateral  security  for  notes  of  the  company 
1  bonds  of  the  Baltimore  Electric  Company.     The  securities 
.    ,  are  a  first   mortgage  on   the  Westport   power   station   and   on 
I'  r  other  parts  of  the  gas  and  electric  properties.     They  are  also 
I  1  a  general  mortgage  on  the  entire  business  subject  to  the  out- 
standing issues  of  constituent  companies  aggregating  $13,928,000. 
which  amount  cannot  be  increased. 

Monterey  Railway,  Light  &  Power  Earnings. — Gross 
earnings  of  the  Monterey  Railway  Light  &  Power  Company 
'  for  the  year  ended  Elecember  31  were  $144,182,  which  repre- 
'  ;  sented  an  increase  of  $22,095  over  the  gross  returns  of  the  pre- 
'  vious  year.  While  operating  expenses  also  increased  $14,483, 
i  amounting  to  $93,297,  net  earnings  were  $50,885,  showing  a 
,  gain  of  $7,612  in  this  term  for  the  year.  Other  income 
,  added  made  a  total  income  of  $452,759,  which  was  $132,652 
'  larger  than  in  the  year  preceding.  Deducting  interest  charges 
,  of  $253,472,  there  was  left  a  balance  of  $199,287  available  for 
1    dividends.  S40.974  larger  than  the  previous  balance.     Preferred 

■  dividends  amounting  to  $25,000  were   paid,   leaving  a  surplus 

■  for  the  year  of  $174,287,  which,  added  to  the  previous  surplus, 
•    made  a  total  of  $381,175. 

New  England  Traction  Companies  Merged. — ,\nnoimce- 
ment  is  made  of  the  absorption  of  tlfe  Old  Colony  Street  Rail- 
way Company  by  the  Boston  &  Northern  Street  Railway  Com- 
pany. Mention  of  meetings  of  each  of  these  companies,  June  2, 
at  which  it  was  voted  to  merge  the  two.  was  given  in  the  issue 
I    of  June  8.     While  the  companies  operate  in  a  large  number  of 

■  towns  and  cities  in  Massachusetts,  New  Hampshire  and  Rhode 
;  Island,  their  lines  do  not  connect,  and  as  the  Railroad  Com- 
,   mission,  under  the  general  street  railway  law.  cannot  approve  a 

consolidation  of  companies  which  have  no  physical  connection 


with  each  other,  special  legislation  was  necessary  to  eflfect  the 
merger.  The  companies  have  been  under  the  same  management 
for  a  number  of  years,  but  have  been  operated  as  separate  com- 
panies. Both  are  owned  by  the  Massachusetts  Electric  Com- 
panies, which  control  several  electric  railway  companies 
through  leases.  The  present  offices  of  the  merged  companies 
will  continue  at  84  State  Street,  Boston,  and  Patrick  F.  Sul- 
livan, Robert  S.  Goff  and  Charles  R.  Rockwell,  who  at  present 
are  respectively  president,  vice-president  and  treasurer  of  the 
merging  companies,  will  continue  in  these  capacities  with  the 
consolidated  systems.  The  board  of  directors  of  the  Boston 
&  Northern  Street  Railway  Company  will  be  increased  by  the 
number  of  directors  on  the  board  of  the  Old  Colony  Street 
Railway  Company. 

Bronx  Gas  &  Electric  Company. — .\  report  issued  by  the 
Public  Service  Commission  for  the  First  District  of  New  York 
shows  that  operating  revenue  of  the  Bronx  Gas  &  Electric 
Company  for  the  year  ended  December  31,  1910,  for  electricity 
sold,  was  $130,380,  a  gain  of  $14,231  over  this  item  in  the  pre- 
vious year.  The  operating  income,  after  deduction  of  expenses 
and  taxes,  was  $37,233,  which  was  $9,405  in  excess  of  the  result 
in  '1909.  The  combined  income  from  the  sale  of  electricity 
and  gas,  after  deducting  of  expenses  and  taxes,  was  $72,147, 
which  is  an  increase  of  $4,107  over  the  figures  for  1909.  The 
profit  and  loss  surplus,  as  of  December  31,  igio,  is  given  as 
$77,360. 

Havana  Electric's  Year. — The  most  satisfactory  year  in 
the  history  of  the  Havana  Electric  Railway  Company  ended 
Dec.  31,  1910.  Gross  and  net  earnings  were  the  largest 
on  record,  the  former  amounting  to  $2,656,980,  comparing  with 
$2,488,647  for  the  previous  year,  and  the  latter  earnings  being 
$1,291,339.  as  compared  with  $1,237,548  in  1909.  In  view  of  the 
large  returns  the  dividend  on  the  common  stock  was  increased 
to  6  per  cent,  double  the  previous  rate.  General  improvement 
is  recorded  in  the  various  departments  of  the  company,  the 
gross  earnings  per  mile  being  $44,000. 

Narragansett  Electric  Lighting  Company  Stock. — Fol- 
lowing a  recent  meeting  of  the  board  of  directors  of  the  Nar- 
ragansett Electric  Lighting  Company,  the  treasurer  was  m- 
structed  to  call  in  the  $500,000  debenture  certificates  of  the 
series  of  1913,  which  were  issued  January  1,  1909,  and  to  issue 
capital  stock  of  an  equal  amount  at  par  to  the  certificate 
holders  of  record  July  I.  This  action  increases  the  capital 
stock  of  the  company  to  $4,500,000.  It  had  been  intended  to 
redeem  the  debentures  in  1913,  but  the  affairs  of  the  company 
have   permitted   earlier   action. 

Aberdeen  Light  &  Power  Company. — First-mortgage,  6 
per  cent  twenty-year  gold  bonds  of  the  Aberdeen  Light  & 
Power  Company,  of  Aberdeen.  S.  D.,  are  offered  for  sale  by 
the  Chicago  Savings  Bank  &  Trust  Company.  It  is  said  that 
at  the  present  time  the  net  earnings  are  practically  three  times 
the  interest  charge  and  that  the  company  has  liberal  franchises 
extending  well  beyond  the  maturity  of  the  bonds,  with  favorable 
city  contracts.  The  price  is  loij^  and  interest,  netting  about 
5.90  per  cent. 

DIVIDEBDS. 

Chicago  Pneumatic  Tool  Company,  quarterly,  i  per  cent, 
payable  July  25. 

Edison  Electric  Illuminating  Company  of  Boston,  quarterly, 
3  per  cent,  payable  August  t. 

Norfolk  &  Portsmouth  Traction  Company,  quarterly,  pre- 
ferred, 1%  per  cent;  payable  July  10. 

Pacific  Coast  Power  Company,  semi-annual,  $2.50  per  share, 
and  extra  dividend,  50  cents  per  share  on  common;  payable 
July   17. 

Railway  &  Light  Securities  Company,  semi-annual,  preferred, 
3  per  cent;  common.  2  per  cent,  both  payable  -August  i. 

REPORTS  OF  E,\RNiNGS. 

Gross       Operating          Net              Fixed  Nei 

Period.                  '    Earnines.     Kxpen5cs.     Earninf;;      ChirRCS  Surplus. 
CUMBERL.\XD  TELEPHONE  &  TELEGR.\PII  COMP.ANY. 

.May     1911      $606,018       $367,170       $238,848         $50,310  $188,538 

■  "       J910        570.195         322.540         247.655           47.717  199,938 

NASHVILLE  RAILWAY  &  LIGHT  COMPANY. 

May  1911  $163,174    $97,539    $65,635    $49,013  $16,622 

■"   1910  148.694     88.722     59,972     48.567  11, -.US 

NORTHERN  OHIO  TRACTION  &  LIGHT  COMPANY. 

Mav  1911  S228.693   $124,656   $104,037    $44,329  $59,708 

■"■'  1910    207.323    111.250     96,073     43.375  S2,«98 

TWIN  CITY  RAPID  TRANSIT  COMPANY. 

May  1911  $658,739   $311,974   $346,764   $140,079  $206,685 

<.  '  1910   627,946    289.382    338,564    140.112  198,451 
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Construction  NeWs. 


ALEXANDER  CITY,  ALA.— The  Industries  Light  &  Power  Com- 
pany, recently  formed,  is  reported  to  be  contemplating  the  construction 
of  a  dam   and   power   plant  to   supply  electricity   to  light  the  town. 

BIRMINGHAM,  ALA. — Morris  Knowles,  consulting  engineer,  of  Pitts- 
burgh, Pa.,  engaged  by  the  City  Commission  to  investigate  the  municipal 
electric-light  plant  at  North  Birmingham  with  a  view  of  enlarging  the 
plant  to  supply  electricity  for  lighting  the  streets  of  Greater  Birming- 
ham, has  advised  the  commission  that  the  plant  can  furnish  the  service 
with  some  improvements  and  extensions,  which  can  be  made  at  a  com- 
paratively small  expense. 

DOTH.'^N,  ALA. — It  is  reported  that  plans  and  specifications  have 
teen  prepared  for  extensions  and  improvements  to  the  municipal  electric- 
light  plant  and  water-works  system,  to  cost  about  $75,000.  The  propo- 
sition to  issue  bonds  for  the  proposed  work  will  be  submitted  to  a  vote. 

G.-\DSDEN,  ALA. — It  is  reported  that  it  is  proposed  to  develop  the 
water  power  of  the  Little  River,  on  Lookout  Mountain,  to  generate 
electricity,  which  will  be  transmitted  to  Gadsden  and  other  small  cities 
in  this  section.  It  is  said  that  $60,000  has  already  been  spent  in  pur- 
chasing land  and  making  surveys  in  connection  with  the  project.  It  is 
expected  that  20,000  hp  will  be  available. 

HARTSELL,  ALA. — Bonds  to  the  amount  of  $28,000,  it  is  reported, 
will  be  sold  by  the  city,  the  proceeds  to  be  used  for  the  installation  of 
an  electric-light  plant,  water  works  and  sewer  system.  Bids  will  be 
asked  for  the  work  when  the  bonds  are  sold.  Xavier  A.  Kramer,  of 
Magnolia,  Miss.,  is  engineer. 

RUSSELLVILLE,  AL.'\. — Contracts  have  been  awarded  by  the  Mayor 
and  Ef^rd  of  Aldermen  for  the  construction  of  an  electric-light  plant 
and  water-v;orks  system  in  Russellville  to  W.  W.  Moore,  of  Birming- 
ham, Ala.,  to  cost  about  $24,000.  Plans  for  the  plant  were  prepared  by 
Professor  Kay,  of  the  University  of  .-Mabama,  who  will  supervise  the 
installation  of  same.     The  street-lighting  system  calls  for   107  lamps. 

HUNTINGTON  PARK,  CAL.— The  City  Council  has  passed  an  or- 
dinance fixing  the  rate  to  be  charged  for  electricity  for  the  coming  year 
at  8  cents  per  kw-hour.  The  present  rate  is  12  cents  per  kw-hour,  with 
a  minimum  rate  of  $1  per  month.  The  Pacific  Light  &  Power  Com- 
pany supplies  electrical  service  in  Huntington  Park.  It  is  expected  that 
the  matter  will  be  carried  to  the  courts. 

ONTARIO,  CAL. — The  City  Council  has  awarded  the  Ontario  Power 
Company  contract  to  supply  electricity  to  operate  the  pumps  at  the  new 
municipal  water  system  at  Fourth  Street.  Under  the  terms  of  the  con- 
tract the  city  can  terminate  the  same  at  the  end  of  two  years  by  giving 
the  company  ninety  days*  notice  and  payn:ent  of  $250;  at  the  end  of 
three  years  upon  payment  of  $165,  and  at  the  end  of  four  years  upon 
payment  of  $80.  Most  of  the  pumping  is  to  be  done  between  the  hours 
of  10  p.  m.  and  7  a.  m.,  for  which  tiie  rate  will  be  1  cent  per  hp-hour: 
for  service  between  the  hours  of  7  a.  m.  and  4  p.  m.  the  charge  will  be 
1J4  cents  per  hp-hour.  No  pumping  is  to  be  done  between  tha  hours  of 
4  p.  m.  and  10  p.  m.,  except  in  case  of  fire,  for  which  1^^  cents  per 
hp-hour  will  be  charged. 

P-\SADENA,  CAL. — The  contract  for  installing  a  generating  unit  in 
the  municipal  electric-light  plant  has  b-^en  awarded  to  the  Westing- 
house  Company,  of  Pittsburgh,  Pa.,  for  $22,855.  C.  W.  Koiner  is  sen- 
eral   manager  of  the   municipal  electric   plant. 

SAN  FRANCISCO,  CAL.— The  Pacific  Wave  Power  Company  has 
leased  certain  lands  along  the  shores  of  Golden  Gate  at  Baker's 
Beach,  opposite  Twenty-ninth  and  Thirtieth  Avenues.  The  company 
is  planning  to  construct  and  operate  a  miniature  ocean  wave 
power  plant,  work  on  which  will  begin  at  once.  Omer  Denny  is  consult- 
ing engineer,   and  W,   H.    Chamberlain   is  president. 

SAN  FRANCISCO,  C.\L.— The  control  of  the  City  Electric  Com- 
pany was  taken  over  by  the  Great  Western  Power  Company  on  July  1, 
bringing  the  company  into  active  competition  with  the  Pacific  Gas  & 
Electric  Company.  The  City  Electric  Company  has  a  franchise  to  ex- 
tend its  service  in  all  parts  of  San  Francisco.  The  Great  Western 
Power  Company  has  a  large  hydroelectric  plant  on  the  North  Fork  of 
the  Feather  River  in  Butte  County  with  high-tension  transmission  ex- 
tending into  Oakland,  where"  the  company  has  a  large  steam  auxiliary 
plant. 

FT.  COLLINS,  COL.— Steps  have  been  taken  by  the  City  Council 
for  the  construction  of  a  municipal  electric-light  and  power  plant.  The 
City  Engineer  has  been  instructed  to  make  surveys  and  estimates  on  the 
cost  of  installing  a   plant  about   50  miles  west  of  Ft.   Collins. 

EAST  LYJIE,  CONN.— The  Lyme  Power  Company,  it  is  reported,  has 
been  granted  a  franchise  to  supply  electricity  in   East  Lyme. 

NEW  H.WEN,  CONN. — Preparations  are  being  made  by  the  Yale 
University  to  build  a  large  heating  and  lighting  plant  at  the  corner  of 
Ashmun  Street  and  Winchester  .\venue,  to  cost  about  $500,000.  The 
new  plant  will  supply  heat  and  light  for  the  universitj'  buildings. 
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PI..\I.\HK1.!-I.  CON.N. — Surveys  have  been  made  by  the  People'si 
Light  &  Power  Company,  of  Danielson,  Conn.,  for  the  erection  of  its 
new  transmission  line  from  the  Plainficld  power  house  to  Central  ^M•' 
lage.  The  line  will  be  built  over  private  tight  of  way  most  of  tite' 
distance. 

W.ASHINGTON.  D.  C. — The  contract  for  supplying  electric  incan-i 
descent  lamps,  under  bids  opened  June  19  by  the  general  supply  com-i 
mittee,  has  been  divided  between  the  Columbia  Incandescent  Company,t 
2115  Locust  Street,  St.  Louis,  Mo.,  and  the  General  Electric  Company,: 
of  Schenectady,  N.  Y. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  I'urcau  of  Sup- 
plies  and  .Accounts,  Navy  Department,  Washington,  D.  C,  until  July  11, 
for  furnishing  at  the  various  navy  yards  and  naval  stations  the  fol- 
lowing supplies:  Washington,  D.  C. — Schedule  3722— Miscellaneojis 
fire-alarm'  boxes,  etc.  Brooklyn,  N.  Y. — Schedule  3728 — 900  dry  cells 
and  miscellaneous  electrical  fuses.  Norfolk,  Va. — Schedule  3728 — 25,000 
glass  tube  fuses.  Boston,  Mass. — Schedule  3727 — 5700  lb.  naval  brass 
rod;  860  lb.  sheet  brass;  750  lb.  sheet  copper,  etc.  Bids  will  also  be 
received  at  the  same  place  until  July  18  as  follows:  Washington,  D.  C. — 
Schedule  3738 — For  six  motor-generator  sets.  Newport,  R.  I. — Schedule 
3733 — Copper  tubing.  Brooklyn,  N.  Y. — Schedule  3735 — Copper  tubing. 
-Applications   for   schedules   should   give    the   numbers   desired. 

ST.  PETERSBURG,  FLA. — Plans  are  being  considered  by  the  St. 
Petersburg  Investment  Company  for  the  construction  of  power  plant, 
car  barns,  etc.  R.  E.  Ludwig  is  consulting  engineer,  and  H.  Walter 
Fuller  manager  of  the  company. 

.ATHENS,    G.\. — The    .Athens    Electric    Railway    Company 
its  Mitchell's  Bridge  power  plant,  increasing  the  output  fron 
1200  hp.      Plans  are  also  being  made  by  the   company   for  ir 
capacity  of  the  Tallahassee   Shoals  plant. 
.     BOISE,    IDAHO.— It   is    expected    that    the    trans; 
Beaver    River   Power   Company   will    be   extended    fri 
power    plant   northward    into    Boise   and   through    the 
Oct.    1,    1911.     The  initial  installation  of  the   plant  r 
the  Malad   River  will   have  an   outpu!    of  'lO.OOO  hp 
yelopment  of  20.000  hp.     The  plant  is  located  about 
The   company    has   recently   been    granted   franchises 
in    Mountain   Home  and   Glens  Ferry.      L.   B.    Fuller 
vice-president  of  the  company. 

CALDWELL,    IDAHO.— The   installation    of   a   m 
plant  in   Caldwell  is   reported  to   be  under    consideration. 

COLCHESTER,  ILL.— The  Colchester  Electric  Light  &  Power  Com 
pany,  it  is  said,  will  probably  rebuild  its  plant  in  the  near  future,  wliicli 
was  recently  burned.  The  company  has  been  granted  a  twenty-year 
franchise. 

HILLSBORO.  ILL.— The  HiUsboro  Electi 
has  a-.varded  the  contract  for  construction  of 
Morgan   and   Frarer  Brothers. 

MINONK  ILL. — The  Union  Light  &  Power  Company,  recently  fi  tn:ed 
by  the  consolidation  of  the  Minonk  Electric  Light  &  Power  Conipcny 
ai.d  Rutland  Electric  Light  Company,  is  reported  to  have  purchased  the 
property  of  the  Toluca  Electric  Light  &  Gas  Company,  of  Toluca.  The 
company  is  capitalized  at  $100,000  and  the  oflicers  are:  S.  C.  Kipp,  ot 
Minonk,  111.,  president;  F.  Z.  Ames,  of  Rutland,  secretary,  and  J.  S. 
Webber,   of  Rutland,  treasurer. 

OR.ANGEVILLE,  ILL.— The  installation  of  an  electric-light  plant  ir. 
Orangeville  is  reported  to  be  under  consideration. 

OTT-AWA,  ILL.— Orders  have  been  placed  by  the  Chicago,  Ottawa  & 
Peoria  Railway  Company  with  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  of  Pittsburgh,  Pa.,  for  equipment  for  three  substations 
having  a  capacity  of  300  kw  each.  The  company  is  building  an  ex- 
tension from   Morris  to  Joliet,  a  distance  of  22  miles. 

PEORIA,  ILL.— The  St.  Louis,  Springfield  &  Peoria  Railway  Com- 
pany has  contracted  with  the  Westinghouse  Electric  &  Manufacturing 
Company  for  equipment  for  two  substations,  one  of  300  kw  and  the  other 
of  500  kw  capacity. 

SPRINGFIELD,  ILL.— Plans  are  being  considered  by  the  Springfield 
St.  Central  Illinois  Traction  Company  for  extending  its  railway  from 
Edwardsville  to   Greenville,   to  connect  with  the  main  line. 

YORKVILLE.  ILL. — Work  has  begtin  on  the  construction  of  a  con- 
crete dam  by  F.  H.  and  George  Simpson,  who  recently  purchased  the 
Mijlhurst  water-power  site.  Negotiations  are  under  way,  it  is  said,  for 
lighting  the  City  of  Piano. 

SHERIDAN,  IND.— The  Town  Co 
with  out-of-town  parties  with  a  view 
light  plant,   who,  it  is  said,  will  instal 
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HELLEVUE,    lA. — Two    Foos   producer    engines   have    been    purchased 
'    the    municipal    electric-light   plant.       Both    engines   are    of    the    Foos 
-  cylinder   vertical   type   and   will   develop    100   hp. 
(lUNXIL    BLUFFS,    I.-\.— The    Commercial    Qub    of    Council    Bluffs 
.  Ivocating     the     installation     of    a     municipal     electric-light     plant     in 
cil   Blulls.     A  committee  has  been  appointed  by  the  club   lo  invcsti- 
tlie  feasibility  of  the  plan  and  to  secure  estimates  on  the  probable 
.Liid  operation   of  a   plant   of   sufficient  capacity   to  meet   the   present 
..-  and  also  one  of  double  the  capacity.     The  cost  of  lighting  the  city 
year    was    $20,472.      The    question    of    improving    the    present   street- 
;:ig   system    is    under    consideratio.i.      Dr.    Donald    McCrae   is   chair- 
of  the  special  lighting  committee  of  the  club. 
'i:    I..AXD.    I.\. — I     C.    Bowsher    is   reported    to   have   applied   to    the 
« illage    Board    lor    a    franchise    to    install    and    operate    an    electric-light 
ilant  in   De   Land. 
WILTOX,   lA. — The  local  electric-light  plant  is  reported  to  have  been 
i^ed  by  fire  recently,  causing  a  loss  of  about  $3,500. 
\:^DEN   CITY,  KAN.— .\  special  election   will  be  held  on   .\ugust   1 

■  tc  on   the  proposition  to  issue  $40,000  in  bonds,  the  proceeds  to  be 

for  the  construction   of  a   municipal   electric-light   plant   in    Garden 

■  XN'HATTAN,  K.-\X.— The  Public  Utilities  Commission  has  authorized 
Manhattan    City   &   Interurban    Railway    Company    to    issue    $200,000 
lids,  the  proceeds  to  be  used  to  build  an  extension  from   Manhattan 
:o  i-t.  Riley. 

NESS  CITY,  KAN. — The  electric-light  and  ice  plant  and  i:;ill,  owned 
by  the  Ncss  City  Mill,  Light  &  Ice  Company,  was  destmyed  i.y  ti;e  on 
Tune  23,  causing  a  loss  of  about  $100,000. 

SYLVAN    GROVE,    KAN.— .\t   an    election    held   .Tune   26   the   proposi- 
tion  to    issue    $35,000    in    bonds,    the    proceeds    to   be    used    for    the    con- 
'stmction  of  an   electric-light  plant   and  water-works  system,   was  carried. 
SYKESVILLE,    MD.— Sealed   proposals   will    be    received  at   the   office 
•    '!;c   Governor    of    Maryland,    Union   Trust   Building,    Baltimore,    Md., 
July    14    for    the    installation    of   equipment   in   the    power    house    of 
>pringtield    State    Hospital    at    Sykesville,    Md.,    consisting    of    boiler 
,  ..i.ii.    engines,    generators,    switchboard    and    piping,    according    to    plans 
and   specilications    prepared    by    Henry    Adams,    consulting    engineer,    S55 
Calvert  Building,   Baltimore,   Md. 

,  C.\RLISLE,  MASS. — The  town  of  Carlisle  has  awarded  a  contract  to 
,the  Edison  Electric  Illuminating  Company  of  Boston  for  lighting  the 
jstreets  of  the  town  for  a  term  of  ten  years. 

i     LUNENBURG,    M.\SS.— The    Leominster    Electric    Light    Company    is 

(extending    its    transmission    lines    from    the     present    terminus    on    Oak 

Avenue    to    the    Dickinson    place    on    the    Northfield    Road.       .\    petition 

^oon  be  presented  to  the  town  officials  asking  for  the  extension  of  the 

■  lighting  system  over  the  same  line. 

:.ULFORD,  MASS.— The  Milford  Electric  Light  &  Power  Com- 
,  pany  is  installing  two  new  generators  and  a  switchboard  in  its  power 
I  bouse.  The  gas  service  on  Main  Street  is  also  being  renewed. 
;  PRINCETON,  MASS. — At  a  town  meeting  held  recently  the  citizens 
voted  to  authorize  the  electric-light  committee  to  enter  into  a  contract 
I  with  the  Roper  Box  Lumber  Company  to  install  a  street-lighting  system 
for  a  period  of  ten  years.  Under  the  terras  of  the  contract  the  com- 
pany is  to  supply  tilty  lamps  at  $20  each  per  year. 

ROWLEY,    MASS.— At   a    special    town    meeting    held    recently    it    was 

-  voted  to  extend  the  municipal  electric-light   system  to  the  suburbs  of  the 

1  town  and  to  appropriate  the  s\'m   needed  to   pay  the   extensions. 

:      B.MIAG.V    MICH.— The    Village    Council    is    considering    the    question 

"  of  installing  a  municipal   electric-light   plant   and   water-works   system   at 

an  estimated  cost  of  about  $28,000.     J.  F.  Pruer,  of  St.  Paul,  engineer. 

lias  been    engaged  to    make    preliminary   surveys  and   prepare    plans    for 

?amc. 

IRON  MOUNTAIN,  MICH.— Arrangements  are  being  made  by  th, 
Newton  Construction  Company,  which  has  the  contract  for  construction 
of  the  large  dam  at  Twin  Falls  on  the  Menominee  River,  near  Iron 
Mountain,  for  the  Peninsula  Power  Company,  to  begin  work  on  the 
same.  It  is  understood  that  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
road Company  has  agreed  to  build  at  once  a  short  spur  track  from  the 
main  line  to  a  point  near  the  site  of  the  dam. 

S.AGINAW,  MICH. — Announcement  has  been  made  oy  the  Pere  Mar- 
quette Railroad  Company  of  further  improvements  to  its  system,  t  osting 
about  $100,000,  which  will  be  made  at  once.  A  new  power  station  with 
double  the  output  of  the  present  plant  will  be  erected  and  32-stall  round 
bouses  will  be  built. 

TROWBRIDGE,  MICH. — The  power  house  of  the  Commonwealth 
Power  Company  at  Trowbridge  was  destroyed  by  fire,  causing  a  loss  of 
about  $100,000.  This  plant  has  an  output  of  5000  kw  and  supplies  elec- 
tiicity  to  Allegan,  Otsego.  Plainwell  and  Kalamazoo.  It  is  said  that  the 
plant  will  be  rebuilt. 

DEERWOOD  MINN.— The  Cuyunna  Range  Light  &  Power  Company 
is  reported  to  be  making  arrangements  to  increase  the  output  of  its 
hydroelectric  power  plant,  located  near  the  Crow  Wing  River. 

DULUTH,  MINN. — The  Suburban  Street  Railway  Company  is  re- 
ported to  have  financed  its  proposed  railway.  It  is  understood  that 
work  will  soon  begin  on  the  construction  of  suburban  lines  in  Duluth. 
N.  J.  Upham,  of  Duluth,  Minn.,  is  interested  in  the  company. 


TOWER,  MINN. — It  is  reported  that  arrangements  are  being  made 
for  the  construction  of  a  dam  and  electric  plant  at  Like  River,  to  ?ost 
from  $12,000  to  $15,000,  bids  for  which  will  soon  be  called.  D.  A. 
Reed  is  engineer. 

NEW.-\RK,  N.  J. — Plans  are  being  considered  by  the  city  officials  and 
the  Public  Service  Corporation  for  developing  the  water-power  of  the 
Pcquannock  River  to  generate  electricity.  The  present  plan  is  to  have 
the  city  build  a  generating  plant  on  the  city  property  and  sell  the  output 
of  the  plant  to  the  Public  Service  Corporation  or  any  other  company 
utilizing  electricity  desiring  the  service.  It  is  estimated  that  about 
1000  hp  can  be  developed.  The  project  has  been  considered  before  with 
a  view  of  supplying  electricity  in  Newark,  but  it  was  found  that  the 
distance  was  too  great  to  utilize  the  electricity  generated  at  an  advantage. 

PASSAIC,  N.  J. — The  Common  Council  has  authorized  the  .Mayor 
and  public  safety  committee  to  engage  an  engineer  to- ascertain  the  cost 
of  installation  and  maintenance  of  a  municipal  electric-light  plant  for 
Passaic,  and  also  the  cost  of  placing  all  wires  on  prominent  streets  under 
ground. 

RED  BANK,  N.  J. — The  question  of  establishing  a  municipal  electric- 
light  plant  in  Red  Bank  is  under  consideration.  The  purchase  of  the 
local  plant  is  contemplated. 

DEMING,  N.  M.— P.  E.  Kern,  of  Deming,  N.  M.,  is  interested  in  a 
project  to  establish  a  colony  for  a  large  development  project  around 
lola,  N.  M.,  20  miles  south  of  Deming,  in  the  Mimbres  country.  It 
is  proposed  to  secure  enough  subscribers  to  develop  16,000  acres.  The 
plan  includes  the  installation  of  a  central  power  plant  with  pumps  and 
motors  to  irrigate  half  sections  at  a  cost  of  $122,500.  A  committee,  con- 
sisting of  Mr.  Kern,  Ira  P.  Wetmore  and  Qareiice  V.  Hon,  has  been 
appointed   to   inspect  the   different  irrigating  systems. 

BINGHAMTON,  N.  V.— Plans  have  been  submitted  to  the  Common 
Council  by  Electrical  Engineer  FitzGerald  for  the  construction  of  an 
underground  subway  on  Court  Street,  from  Exchange  Street  to  the 
bridge,  the  cost  of  which  is  estimated  at  $23,439.  The  plan  provides 
for  twenty-eight  main  ducts  and  ten  laterals  at  a  cost  of  $9,500;  it  also 
calls  for  six  manholes,  eighteen  injunction  boxes,  forty-five  service  boxes 
used  for  branching  conduits,  eighty  service  boxes  and  for  thirty-eight 
lamp  posts  and  four  police  call  posts  Provision  has  been  made  for 
ducts  for  the  Binghamton  Light,  Heat  &  Power  Company  and  four  ducts 
for  municipal  electric  wires  in  case  a  municipal  plant  is  installed  in  the 
future,  one  duct  for  fire-alarm  system,  one  for  police-wire  system  and 
two  ducts  for  boulevard  lighting.  It  is  the  intention  of  the  Binghamton 
company  to  carry  its  wires  in  a  subway  from  the  corner  of  Exchange 
Street   up   Court  Street   to   ils   power    plant. 

BUFFALO,  N.  \'. — The  Broadway  Business  Men's  Association  is  con- 
sidering the  question  of  erecting  electrically  lighted  arches  along  Broad- 
way. 

NORWICH,  N.  Y.— The  Norwich  Pharmacal  Company,  of  Norwich, 
N.  Y.,  it  is  reported,  is  contemplating  building  an  addition  to  its  fac- 
tory building,  now  under  construction,  and  the  erection  of  a  power 
house,   40  ft.   X  80   ft.,  one   story  high. 

ONEONTA,  N.  Y. — The  contract  for  direct-connected  engines  and  gcn- 
-  erators  and  switchboard  for  the  State  Normal  School,  Oneonta,  N.  Y., 
was  awarded  to  the  Troy  Electric  Company,  of  Troy,  N.  Y.,  at  $2,977. 
and  to  the  Conduit  Electric  Company,  of  Syracuse,  N.  Y.,  for  feeder 
cables  and    interior   electric   light  wiring,    for   $3,270. 

POUGHKEEPSIE,  N.  \'.— The  Public  Service  Commission,  Second 
District,  has  granted  the  Central  Hudson  Gas  &  Electric  Company  per- 
mission to  execute  a  mortgage  for  $5,000,000  to  the  Knickerbocker 
Trust  Company,  of  New  York,  N.  Y.,  and  to  issue  at  this  time  $600,000 
in  bonds,  the  proceeds  to  be  used  for  proposed  improvements.  The  com- 
pany  operates  in   Poughkeepsie,   Newburg  and  Cornwall. 

ROCHESTER,  N.  Y. — .\rrangements  have  been  made  between  the 
committee  on  lamps  and  electricity  and  the  representatives  of  the  Ro- 
chester Railway  &  Light  Company  and  the  New  York  Telephone  Com- 
pany, whereby  the  overhead  wires  in  St.  Paul  Street  and  Clinton  Avenue 
south  will  be  removed  within  a  year. 

SYR.-\CUSE.  N.  Y. — Orders  have  been  placed  by  the  Syracuse  Rapid 
Transit  Company  with  the  General  Electric  Company  of  Schenectady, 
N.  Y.,  for  one  1000-kw  rotary  converter,  three  350-kva  transformers 
rmd  a   switchboard. 

GASTONIA  N.  C. — The  electric-power  plant  of  the  Spencer  Mountain 
Power  Company  located  on  the  Catawba  Rijver,  about  7  miles  from  Gas- 
tonia,  was  destroyed  by  fire  on  June  24,  causing  a  loss  of  about  $20,000. 
It  is  understood  that  the  plant  will  be  rebuilt  at  once. 

LISBON,  N.  D.— The  Bemmels  Milling  Company  is  reported  to  be 
contemplating  the  installation  of  an  electric  plant  to  supply  electricity 
for  lamps  and  motors  in   Lisbon. 

CINCINNATI.  OHIO.— Proposals  will  be  received  by  the  Board  of 
Trustees,  Public  Library,  school  district  of  Cincinnati,  Ohio,  until  July 
IS,  for  rewiring  the  Public  Library  Building,  620  Vine  Street,  Cin- 
cinnati, Ohio,  according  to  plans  and  specifications  on  file  in  the  office 
of  the  clerk  of  Board  of  Trustees  in  the  Public  Library  Building.  Bids 
are  to  be  addressed  to  R.   H.   West,  chairman  of  the  building  committee. 

DAYTON,  OHIO. — The  merger  of  the  Dayton  Lighting  Company, 
the  Citizens'  Electric  Company  and  the  Dayton  Light  &  Power  Company 
has  been  consummated  and  'hr  iMue  of  $20,000,000  in  capital  stock  au- 
thorized.     The    officers    of    the    Dayton    Lighting    Company    are;      E.    P. 
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Matthews,    president;    H.    E.    Talboti,    treasurer,    and    F.    M.    Tait,    vice- 
president,   secretary   and   general   manager. 

IROXTOjS'.  OHIO.— Bids  will  be  received  at  the  office  of  the  Super- 
vising Architect,  Treasury  Department,  Washington,  D.  C,  until  July  17 
for  tlie  construction  of  United  States  post  office  at  Iionton,  Ohio,  in- 
cluding plumbing,  heating  apparatus,  electric  conduits  and  wiring  and 
lighting  fixtures,  in  accordance  with  plans  and  specifications,  copies  of 
which  may  be  obtained  from  the  above  office  or  from  the  custodian  of 
site.     James   Knox   Taylor   is   supervising   architect. 

TOLEDO  OHIO. — The  -Xuglaize  Power  Company,  recently  incor- 
porated with  a  capital  stock  of  $1,000,000,  proposes  to  develop  the  water 
powers  of  the  Maumec  and  Auglaize  rivers  and  supply  electricity  in  the 
counties  of  Lucas.  Wood,  Fulton,  Henry,  Williams,  Defiance,  Paulding 
and  Putnam.  The  promoters  of  the  new  company  are  interested  in  the 
Ashley  hydraulic  plant  recently  completed  on  the  Maumee  River  in 
Miami,  which  supplies  part  of  the  energy  used  by  the  Toledo  Railways 
&  Light  Company.  It  is  stated  that  the  company  proposes  to  build  at 
least  three  hydroelectric  power  plants  in  northwestern  Ohio,  the  first  of 
which  will  be  erected  on  the  Auglaize  River  at  Defiance,  where  water 
rights  have  been  secured.  About  3000  kw  will  be  developed  at  this 
plant.  The  incorporators  are:  Robert  R.  Livingston,  J.  M.  Ashley, 
Charles   S.   Ashley,   Grant   Miller  and  William  P.   Wallace,  of  Toledo. 

GROVE,  OKLA. — The  citizens  have  voted  to  issue  $35,000  in  bonds, 
the  proceeds  to  be  used  for  the  installation  of  an  electric-light  plant  and 
water-works  system  in   Grove. 

PAWHUSKA,  OKLA.— The  proposition  to  issue  $10,000  in  bonds,  the 
proceeds  to  be  used  for  improvements  and  extensions  to  the  electric- 
light  system,   will  be  submitted  to  a  vote. 

HALSLY,  ORE. — The  Oregon  Power  Company,  of  Albany.  Ore  ,  has 
been  granted  a  fn^nchisc  to  construct  and  operate  nn  electric-lighting 
system    in    Halsey. 

KLAMATH  FALLS.  ORE.— The  Medford  River  Electric  Company, 
of  Medford,  Ore.,  has  submitted  a  proposition  to  the  City  Council  of- 
fering to  supply  electricity  in  Klamath  Falls.  The  company  offers  to 
furnish  the  city  with  electric  energy  to  be  distributed  by  the  city  at  a 
fiat  rate,  or  would  be  willing  to  operate  under  a  franchise.  If  granted  a 
franchise  the  company  offers  to  make  provision  in  the  franchise  giving  the 
city  the  right  at  all  times  to  regulate  the  rates  to  be  charged  for  elec- 
tricity and  in  addition  would  allow  the  city  5  per  cent  of  the  gross  earn- 
ings of  the  company. 

NEWPORT,  ORE.— The  Yaquina  Electric  Company,  of  Tacoma,  Wash., 
recently  incorporated,  is  planning  to  install  an  electric-power  plant  in 
Newport.  Under  its  charter  the  company  has  the  right  to  construct  and 
operate  electric  railways  and  operate  steamers. 

EBENSBURG,  PA. — Improvements  are  being  made  to  the  plant  and 
system  of  the  Ebensburg  Light,  Heat  &  Power  Company.  Most  of  the 
service  will  be  changed  from  direct-current  to  alternating-current,  here- 
tofore both   systems  have   been   supplied. 

IRWIN,  F\. — The  Borough  Council  has  granted  the  Pittsburgh.  Mc- 
Keesport  &  Greenburg  Railway  Company  a  franchise  to  construct  and 
operate  an  electric  railway  from  Main  Street  to  the  west  boundary  line 
of  the  town  connecting  with  the  Trafford  City  extension  of  the  Pittsburgh 
Railways  Company. 

LANCASTER,  PA.— The  Lancaster  &  York  Furnace  Street  Railway 
Company   is   installing  two   300-k\v   rotary  converters  in   its   power   house. 

MASONTOWN,  PA.— Application  has  been  made  at  Harrisburg  for 
an  extension  of  the  West  Fenn  Traction  Systems  through  Masontown,  Pa. 
to  Morgantown,  W.  Va.  The  new  railway  will  be  known  as  the  Mason- 
to  wn-Morgantown  Street  Railway  Company.  The  first  section  will  be 
built  from  Masontown  to  New  Geneva,  Pa.,  a  distance  of  about  5  miles; 
later  it  will  be  extended  to  Point  Marion,  Pa.,  and  ultimately  to 
Morgantown,  Plans  are  also  contemplated  by  the  West  Penn  Traction 
interests   for  extensions  south  from   Masontown. 

NEW  CASTLE,  PA.— An  ordinance  has  been  introduced  to  the  City 
Council  to  call  an  election  to  submit  the  proposition  to  issue  $500,000  in 
bonds  to  construct  a  municipal  electric-light  plant,  sewage-disposal  plant 
and  for  repaving  and  repairing  streets,  to  a  vote  of  the  people.  It  is 
proposed  to  install  an  eleciric  plant  to  cost  about  $200,000,  a  sewagt- 
disposal  plant,  at  a  cost  of  $183,000,  and  to  expend  $117,000  for  street 
improvements. 

PHILADELPHIA,  PA. — Plans  have  been  completed  for  the  erection 
of  an  electric  plant  for  the  Philadelphia  Electric  Company  by  John  T. 
Windrim.  The  plant  will  be  located  at  Twenty-sixth  and  Christian 
Streets,  and  will  be  used  to  supply  extra  power  to  the  Philadelphia 
Rapid  Transit  Company.  The  cost  of  the  plant  complete  is  estimated  at 
about  $50,000. 

PROVIDENCE,  R.  I. — The  Gorham  Manufacturing  Company  is  in 
stalling  additional  boilers  of  300  hp,  erecting  a  new  chimney  and  re- 
modeling the  steam  mains;  the  heating  plant  is  also  being  remodeled. 
C.  E.   Fairbanks  is  engineer  in  charge. 

WASHINGTON,  R.  I. — At  a  meeting  of  the  Washington  lighting  dis- 
trict held  recently  the  committee  was  authorized  to  enter  into  a  con- 
tract with  the  Narragansett  Electric  Lighting  Company  for  lighting  thr 
district. 

ANDERSON,  S.  C— The  Savannah  Power  Company  is  reported  to 
be    contemplating   the    installation    of   an    auxiliary    steam-power    plant. 


MOBRIDGE,  S.  D. — A  franchise  has  been  granted  to  the  Mobrid) 
Light  &  Heat  Company  to  install  an  electric-light  plant  in  Mobridge.  Ti 
plant  will  be  driven  by  steam  power  and  an  alternating-current,  thre 
phase,  2300-volt,  60-cycle  electric  system  will  be  installed.  M.  ! 
Brookman  is  engineer  in  charge,     Messrs.  Hill  &  Smith  are  owners. 

YANKTON,  S,  D. — It  is  reported  that  the  electric  light  plant  of  tl 
Yankton  Light,  Heat  &  Power  Company  is  being  remodeled.  It  is  pr 
posed    to    establish    a   twenty-four-hour    service. 

CHATTANOOGA,  TENN.— The  Chattanooga  Railway  &  Light  Coii 
pany  has  applied  to  the  City  Council  for  a  franchise  to  extend  its  .stret' 
railway   system   along   Highland    Park  and    V^ance   Avenue. 

MEMPHIS.  TENN. — A  permit  has  been  granted  for  the  new  powe 
house  lor  the  new  union  passenger  station  to  be  located  at  South  Secon 
Street  and  Carolina  Avenue.  The  building  will  be  of  brick  and  con 
crete  construction  and  cost  about  $40,000. 

BRYAN,  TEX.— It  is  reported  that  the  proposition  to  issue  $20,000  i. 
bonds  to  complete  the  electric-light  plant,  water  works  and  sewer  ey: 
terns  will  be  submitted  to  a  vote. 

BRYAN,  TEX.— Rapid  progress  is  being  made  on  the  power  plat' 
being  erected  for  H.  T.  and  J.  S.  Lawler,  of  New  Orleans,  La.,  i 
Bryan.  It  is  expected  to  have  the  plant  in  operation  by  Aug.  1.  Tfa' 
plant  will  supply  electricity  for  lighting  the  city  and  operating  th 
pumping  system   of  the  water  works. 

HARDWICK,  VT.— Plans  are  being  considered  for  increasing  th 
output  of  the  municipal  electric  light  plant  for  which  bonds  to  tb 
amount  of  $65,000  has  been  voted.  A  dam  13  ft.  high  will  be-  bull' 
above  Jackson  Bridge,  about  a  mile  from  the  village.  The  cost  0 
building  the  dam  is  estimated  at  $24,000,  new  equipment  $15,000  am 
land   damages   $20,000. 

HYDE  PARK,  VT.— At  a  special  village  meeting  held  recently  th 
Water  and  Light  Commissioners  were  authorized  to  make  improve 
ments  and  extensions  to  the  municipal  electric-light  plant,  the  cost  nc 
to  exceed  $7,500.  The  work  will  include  the  purchase  of  new  ma 
cbinery. 

NORTH    TROY,    VT.— The    Frontier    Electric    Company,    recently 
coiporated    with    a   capital    stock   of   $30,000,   it   is   said,    will    supply  elec 
tricity  in  Orleans  County  and  other  parts  of  Vermont  and  Quebec. 

ALEXANDRIA,  VA. — The  Alexandria  Electric  Company  is  reported  t. 
be  contemplating  remodeling  and  enlarging  its  power  plant.  It  is  under 
stood  that  contracts  have  been  placed  for  additional  equipment.  Th^ 
company  is  planning  to  extend  its  transmission  lines  to  various  suburbs 
including  Virginia  Highlands,  Mount  Ida  and  Braddock  Heights.  Franci 
R.   Weller,   Hibbs   Building,   Washington,   D.    C.,   will   supervise   the  work 

LYNCHBURG,  VA.— The  contract  for  furnishing  and  installin. 
lighting  fixtures  in  the  L'nited  States  post  office  building  in  Lynchbiu. 
has  been  awarded  to  the  Cassidy  &  Son  Manufacturing  Company.  0 
New  York,   N.   Y.,   for  $2,525, 

NEWPORT  NEWS.  VA.— At  an  election  held  June  24  the  propositioi 
to  issue  $150,000  in  bonds,  the  proceeds  to  be  used  for  construction  of  . 
municipal  electric-light  plant,  was  defeated. 

SUMAS,  WASH.— It  is  reported  that  the  town  of  Sumas  will  issu( 
bonds  to  the  amount  of  $7,000,  the  proceeds  to  be  used  to  install  at 
eleclric-light   and  heating  system. 

KEYSTONE,  W.  VA.— The  Appalachian  Power  Company  is  reported  t< 
have  purchased  the  property  of  the  Keystone  Light  &  Power  Compan> 
in  Keystone. 

WELCH,  W.  VA.— The  property  of  the  Welch  Water,  Light  &  Powei 
Cnnipany  is  reported  to  have  been  sold  to  the  Appalachian  Power  C6m 
pany. 

DE  PERE,  WIS.— The  De  Pere  Electric  Light  &  Power  Companv 
has  awarded  contract  for  deepening  the  tail  race  in  the  rear  of  it^ 
plant.  The  cost  of  the  work  is  estimated  at  $5,000  and  will  increase 
the  watei -power  available  from  25  per  cent  to  30  per  cent.  Electricitj 
for  operating  the  local  system  will  be  obtained  from  the  power  plant 
at  High  Falls,  with  which  the  plant  is  connected. 

MADISON,  WIS.— The  bill  authorizing  the  Chippewa  &  Mambeau 
Improvement  Company  to  construct  and  operate  a  system  of  reservoirs 
has  passed  the  State  Legislature.  .The  proposed  system  is  ex|M-citd  > 
regulate  the  flow  of  waicr  at  all  seasons  of  the  year  so  that  the  water- 
powers  along  these  rivers  will  not  be  forced  to  stop  during  the  low- 
water  periods. 

MILWAUKEE,  WIS.— Mayor  Emil  Seidel  has  vetoed  the  resolution 
providing  for  the  appropriation  of  $6,000  to  engage  engineers  for  pre- 
liminary work  on  the  proposed  municipal  electric  light  plant,  passed  by 
the  Council  June  5.  The  reason  for  vetoing  the  bill  was  due  to  its 
being  illegal,  owing  to  the  appropriation  having  been  made  before  the 
fund    was   created. 

NEW  LISBON,  WIS.— Bids  will  be  received  by  W.  S.  Sargent,  city 
clerk,  until  July  19  for  the  construction  of  an  electric-light  plant  and 
water-works   system.     A   Meyer,   of   Appleton,   Wis,    is   engineer. 

L?:THERIDGE,  ALTA.,  can.— it  is  reported  that  additional  equip- 
ment will  be  installed  in  the  municipal  electric-light  plant  to  supply  elec- 
tricity to  operate  the  proposed  street-railway  system  in  Lethbridge.  The 
apparatus  will  include  four  boilers,  an  electrical  generating  unit  and 
steam-driven  exciter,  a  motor  generator,  switching  apparatus  and  exten-' 
sion  to  present  economizer  and  coal  conveyor. 
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1  I  EUD.   ALTA,,    CAN.— It   is   reported   that   the   bylaw   to   appro- 

546,000    for    extensions    to    the    municipal    electric-light    plant    and 

1  IV  orks  system  will  be  submitted  to  the  voters.     E.  F.  Brown  is  town 

WAIXWRIGHT,  ALT.\.,  CAN.— The  installation  of  a  municipal 
light  plant  in   Wainwtight  is  reported  to  be  under  consideration. 

I  \SKIWIX.  .\I.T.\.,  C.-\N. — It  is  reported  that  preparations  are 
rade  for  the  installation  of  additional  equipment  in  the  municipal 
light  plant,  including  a  gas-engine-driven  generator  and  a 
;  riven   air   compressor. 

i.NON,  B.  C,  CAN. — Bids  will  be  received  by  the  city  of  Vernon. 
I  an.,  until  .T-jly  10  for  furnishing  and  installing  one  200-kw,  three- 
-"200-volt,  60-cycle  generator,  together  with  two-panel  switchboard 
iter  complete.  Specifications  and  form  of  tender  ma>  he  ob- 
it the  office  of  the  city  superinienden*.     I),  (j.  Tate  is  city  clerk. 

vMSV'ILLE,  ONT.,  C.^N. — A  movement  has  been  started  by  the 
ts  of  the  district  between  Hamilton  and  Beamsville,  Ont.,  to 
electrical    service    from    the    distributing    system    of    the    Hydro- 

.     Power    Commission.      It    is    expected   that    a    substation    will    be 

'   at  St.   .Ann's  to  supply  this  territory. 

"  \WA,  ONT..  C.\N. — It  is  reported  that  American  and  English 
sis  are  interested  in  the  erection  of  an  electric  smelting  plant  to 
ited  at  Chat  Falls,  .ibout  20  miles  west  of  Ottawa,  work  on 
A-ill   begin  early   next   spring.      It   is   proposed  to  build   an  electric 

.    from  the  falls  to  the  mines. 

IN    SOUND,    ONT.,    CAN.— The    Town    Council    is    contemplating 

.:   hydroelectric   power   cither   from   Niagara    Falls,   by  the  way   of 

or    from    the    lately    acquired    Severn    plant.      The    Council    has 

:nicated  with   the   Hydro-Electric   Power   Company   with  a  view   of 

1  iiing    the    approximate    cost    and    opportunity    of    securing     the 

NTREAL,  QUE.,  CAN. — The  Isle  au  Heron  Development  Cora- 
recently  incorporated,  is  reported  to  be  contemplating  a  power 
;r.ent  at  the  Lachine  Rapids. 

SE    T.-VW,    SASK.,    CAN.— Proposals   will    be    received   by   \V.    F. 

;ty  clerk,  until  July  24   for  electrical  apparatus   as  follows:      Con- 

\ — 50     6.6-amp.,     direct-current,     series-metallic,     flame-arc     lamps, 

.obes,    etc.;    fifty    absolute    cut-out    hangers;    current    regulator    for 

.■np  circuit;  one  mercury  rectifier  for  fifty-lamp  circuit;  one  control 

.vith   switches   for  fifty-lamp  circuit.     Contract   P — fifty   ornamental 

-tandards.      Plans    and    specifications   may   be    obtained   from   J.   P. 

-.   electrical   superintendent. 

AVATROUS,   SASK.,   CAN.— Contracts  have  been   placed  by  the   town 

I    Watrous    with    the    Brydges    Engine    &    Supply    Company    for    the    in- 

jllation  of  an  82-hp  gas  engine,  90-hp  suction  gas  producer  and  a  50-kw 

--'.tor  for  the  municipal  electric-light  plant. 


New  Industrial  Companies. 

THE   AMERICAN    ELECTRICAL   MANUFACTURING   COMPANY, 

''  Los   Angeles,   Cal.,  has   filed  articles   of  incorporation,   with   a  capital 

■f   $500,000.      The   incorporators  are:      R.    Mansard,   J.    E.    Seeley 

iE  ARTHUR  MACHINE  COMPANY,  of  Richwood,  Ohio,  has  filed 
:liclcs  of  incorporation,  with  a  capita!  stock  of  $20,000,  to  manufac- 
re  gasoline  engines.  The  incorporators  are:  George  \V.  Arthur. 
,  E.  Zieg,  E.  J.  Tobey,  H.  J.  Brooks  and  M.  W.  Arthur. 
[ASHTON,  L.MRD  &  COMPANY,  of  New  York,  N.  Y.,  has  been 
corporated,  with  a  capital  stock  of  $25,000,  by  W.  E.  McDonnell, 
f  R.  Rosenbaum  and  A.  B.  Malcomsen,  all  of  New  York.  N.  Y.  The 
>mpany  proposes  to  manufacture  welding  apparatus,  vehicles,  motors. 
igines,   eic. 

THE  D.\YTON-DICK  COMPANY,  of  Quincy,  111.,  has  been  incor- 
irated  by  H.  F.  Dayton,  A.  B.  Dick  and  C.  E.  Epler,  all  of  Quincy, 
il.  The  company  is  capitalized  at  $30,000,  and  proposes  to  manufacture 
otors,   engines    and   machinery. 

THE  DUFFY  &  BOYD  H.-\RDENED  COPPER  COMPANY,  of 
ardincr.  Maine,  has  been  incorporated,  with  3  capital  stock  of  $100,000, 
,■  James  H.  Duffy.  John  Boyd,  of  Togus,  Maine;  C.  A.  Messer,  of 
^rdiner,  Maine.  The  company  proposes  to  manufacture  electrical  and 
her  machinery  and  appliances,  especially  the  hardened  copper  trolley 
heel  invented  by  James  H.  Duffy.  C.  A.  Messer  is  president  and 
)hn  Boyd   treasurer  of   the  company. 

THE  ELECTRIC  OMNIBUS  CORPORATION,  of  .\lbany,  N.  Y.. 
IS  been  incorporated  by  A.  T.  Parker,  Jr.,  for  the  purpose  of  manu- 
..cturing  electrical    omnibuses. 

THE  WILLIAM  S.  HAMILL  COMPANY,  of  Troy.  N.  Y.,  has  been 
anted  a  charter  with  a  capital  stock  ti  $.?5.000  to  do  a  general  en- 
neering  and  contracting  business.  The  incorporators  are:  W.  S. 
anull,  M.  S.  Geyer  and  J.  C.  Hami'.l,  all  of  Troy,  N.  Y. 
jTHE  INDIAN.\POLIS  GAS  ENGINE  COMPANY,  of  Indianapolis, 
id.,  has  been  chartered,  with  a  capital  stock  of  $10,000.  by  Thomas 
track,  W.  P.  Best,  H.  A.  Noffke,  Ray  Carmichael  and  B.  N.  Lay. 
he  company   proposes  to   manufacture  gas  engines. 


THE  INtiI.EWOOl)  GAS  &  ELECTRIC  FIXTURE  COMl'ANY.  of 
Ingtewood,  Cal.,  has  been  incorporated,  with  a  capital  stock  of  $10,000, 
by  E.  B.,  B.  S.  and  L.  R.  Raymond. 

THE  INLAND  SUPPLY  COMPANY,  of  Danville,  III.,  has  been 
granted  a  charter,  with  a  capital  stock  of  $35,000,  to  manufacture  ma- 
chinery and  motors.  The  incorporators  are:  H.  C.  Yelon,  O.  Finney 
and  G.  Harroun,  all  of  Danville,  111. 

THE  LAKE  CHARLES  CONSTRUCTION  COMPANY,  of  Lake 
Charles,  La.,  has  been  incorporated,  with  a  capital  stock  of  $25,000,  for 
the  purpose  of  dealing  in  and  installing  electric  light  and  gas  fixtures. 
The  officers  arc:  J.  Stuart  Thomson,  president;  :\.  Brammcr,  vice- 
president,   and   Frank   V.   Gallagher,   secretary   and   treasurer. 

E.  S.  LINCOLN,  Inc.,  of  Brooklinc,  Mass.,  has  been .  incorporated, 
with  a  capital  stock  of  $130,000,  to  deal  in  electrical  supplies.  The  in- 
corporators arc:  E.  S.  Lincoln,  of  Brookline,  Mass.,  president,  and 
H.   B.   Sherman,  of  Ncwtonville,  Mass.,  treasurer. 

THE  LYRACHORD  COMPANY,  of  Yonkers.  N.  Y..  has  been  in- 
corporated, with  a  capital  stock  of  $150,000.  to  manufacture  electric 
pianos.  J.  T.  Gibson.  232  Washington  Avenue,  Yonkers,  N.  Y.,  is 
managing   director. 

THE  NEW  YORK  MAGNAPHONE  &  MUSIC  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $1,000,000 
by  George  R.  Webb,  Charles  A.  Benton,  Josiah  L.  Blackwell,  Benjamin 
Natkins,  .\dclbert  R.  Whaley  and  Oliver  W.  Doty,  all  of  New  York, 
N.  Y..  and  Henry  W,  Webb,  of  Baltimore,  Md.  The  company  proposes 
to  maintain  a  system  of  electric  telephone  for  general  telephone 
business  and  the  distribution  of  music  from  New  York  to  Buffalo,  passing 
'.Iirough   .Albany,   Syracuse,   Rochester  and  intermediate  cities. 

THE  PARK  ELECTRIC  COMPANY,  of  Detroit,  Mich.,  has  been 
organized  by  Lewis  G.  Coleman  and  Edward  C.  Jarchow.  The  com- 
pany proposes  to  do  a  general  electrical  contracting  business  in  High- 
land Park.  The  place  of  business  will  be  located  on  Woodward  Avenue, 
Highland  Park. 

THE  PEERLESS  ENGINEERING  COMPANY,  of  New  York,  N.  Y.. 
has  been  chartered  by  Elder  P.  DeTurk,  4241  Broadway;  Charles  F. 
Dussler,  346  East  Eighty-fifth  Street,  and  George  R.  Leib,  4241  Broad- 
way, all  of  New  York,   N.  Y. 

THE  SAN  DIEGO  IGNITION  COMPANY,  of  San  Diego,  Cal.,  has 
been  incorporated  by  H.  A.  Brown  and  C.  B.  McMaster,  of  San  Diego, 
Cal.  The  company  proposes  to  manufacture  electric  signs  and  to  re- 
pair and  care  for  electric  motors. 

THE  SPHINX  MOTOR  COMPANY  has  filed  articles  of  incorpora- 
tion under  the  laws  of  the  State  of  Delaware,  with  a  capital  stock  of 
$600,000.  The  incorporators  are:  Harry  W.  Davis,  of  Wilmington, 
Del.;   Graham  Faster  and  William  H.  Turner,  both  of  New  York,   N.    Y. 

THE  SPRING  MOTOTl  FAN  COMPANY  has  filed  articles  of  incor- 
poration under  the  laws  of  the  State  of  Delaware  with  a  capital  stock 
of  $500,000.  The  incorporators  are:  F.  R.  Hansell,  of  Philadelphia, 
Pa.;   G.   H.   Martin  and  S.   C.   Seymour,   of  Camden,   N.  J. 

THE  STALEY  ELECTRIC  ELEVATOR  &  M.ACHINE  COMPANY, 
of  New  York.  N.  Y..  has  been  incorporated  with  a  capital  stock  of 
$20,000  to  manufacture  and  deal  in  elevators  and  hoisting  apparatus, 
etc.  The  incorporators  are:  Marcellus  Staley,  245  Bay  Tenth  Street. 
Brooklyn.  N.  Y.;  Judson  J.  Staley,  1838  North  Twenty-second  Street. 
Philadelphia.  Pa.,  and  Herman  Moskowitz.  1748  Park  Avenue,  New 
York.   N.    V. 

THE  STATES  COMP.\NY,  of  Syracuse,  N.  Y.,  has  been  incor- 
porated by  Roger  H.  and  H.  A.  Blakeslee.  of  Hartford,  Conn.,  and 
Henry  J.  Blakeslee.  of  Syracuse.  N.  Y.  The  company  is  capitalized  at 
$50,000.  and  proposes  to  manufacture  electrical  instruments  and  ap- 
pliances. The  office  of  the  company  is  located  at  202  West  Water 
Street,   Syracuse,  N.   Y. 

THE  UNITED  STE.\M  UTILITIES  CORPORATION,  of  Man- 
hattan, N.  Y.,  has  been  chartered  with  a  capital  stock  of  $30,000  by 
F.  C.  Farnsworth,  of  Brooklyn,  N.  Y.:  F.  M.  Patterson,  of  Jersey  City. 
.V.  J.,  and  J.  H.  Allen,  of  New  York,  N.  Y.  The  company  proposes  to 
manufacture   and   sell   valves,    steam   traps,   etc. 

THE  WICKECHECKE  CORPOR.ATION,  of  Trenton.  N.  J.,  has 
been  incorporated,  with  a  capital  stock  of  $125,000,  by  T.  C.  Kitchin, 
M.  E.  Green  and  L.  W.  Skelton,  of  Trenton,  N.  J.  The  company  pro- 
poses to  do  a  general  civil,  mechanical,  electrical  and  hydraulic  en- 
gineering business. 

THE  W.  T.  ELECTRIC  COMP.ANY,  of  New  York,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $25,000  to  manufacture 
and  deal  in  mechanical  and  electrical  specialties.  The  incorporators  are: 
B.  P.  Wiltberger,  of  New  York.  N.  Y.;  E.  E.  Trafton,  of  Portland, 
.Maine,   and   C.  McC.    Chapman,   of   New   York.    N.   Y. 


jVett?  Incorporations. 

BERRV\ILLE.  .\RK.— The  Nonh  .\rkansas  Po-.vcr  Company  has  been 
incorporated  with  a  capital  stock  of  $100,000  to  develop  the  water  power 
Ml  the  streams  of  Northern  Arkansas  to  generate  electricity.  The  directors 
are  J.  R.  Neff.  president;  E.  H.  Ingram.  Ellis  D.  Munger  and  W.  1). 
Wilton. 
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ELBERTOX,  GA.— The  Elberton  &  Eastern  Railway  Company  has 
been  chartered,  with  a  capital  stock  of  $50,000,  by  \V.  O.  Jones,  \\ .  1-. 
Anderson.  J.  H.  Blackwell,  J.  M.  Heard,  R.  L.  Cauthen  and  .1.  I. 
Rogers.  The  company  proposes  to  construct  and  operate  an  electric 
railway    between    Elberton,    Tignall.    Washington   and    Lincolnton. 

ROCKFORD,  ILL.— The  Northwestern  Telephone  &  Telegraph  Com- 
pany has  been  granted  a  charter  with  a  capital  stock  of  $30,000  to 
construct  and  operate  a  telephone  and  telegraph  exchange. 

BERWICK,  M.MNE. — Articles  of  incorporation  have  been  filed  for 
^the  Power  &  Light  Securities  Company  with  a  capital  stock  of  $100,000. 
The  officers  arc:  W.  Thompson,  president,  and  F.  A.  Hobbs,  treasurer 
and  clerk,   both   of   South    Berwick,    Maine. 

BAY  SPRINGS,  MISS.— Articles  of  incorporation  have  been  filed 
for  the  Bay  Springs  Electric  Company  with  a  capital  stock  of  $10,000  by 
C.  E.  Burnham,   L.  L.  Denson,  E.   A.   Denson  and  others. 

JEFFERSON  CITY,  MO. — Articles  of  incorporation  have  been  filed 
for  the  St.  Louis,  Arcadia  &  Jefferson  City  Railway  Company  by  T.  J. 
Portis,  Charles  F.  \ogel,  E.  F.  Kinney,  T.  A.  Hildebrandt,  R.  M. 
Hamlin,  all  of  St.  Louis,  Mo.,  and  H.  D.  Mackey,  of  Springfield,  Mo. 
The  company  ;5  capitalized  at  $250,000  and  proposes  to  build  an  inter- 
urban  railway  extending  from  Russell  Place.  St.  Louis,  to  Fenton,  .\lo., 
a  distance  of   15   miles. 

INDI.\NOL.\,  NEB.— The  Farmers'  Creek  Telephone  Company  has 
been  chartered  with  a  capital  stock  of  $9,000  by  .\.  O.  Olson.  W.  H. 
Noone  and  E.  H.  Gilbert. 

CH.-^UMONT,  N.  Y. — The  Chaumont  Electric  Li.eht  Company  has  been 
granted  a  charter  with  a  capital  stock  of  $8,000.  The  incorporators  are: 
Edgar  H.  Merriman,  of  Adams  Center;  Charles  N.  .'\rnold  and  George 
Diefendorf,  of  Chaumont,  N.   Y. 

PORT  EWEN,  N.  Y.— The  Call  Electric  Light  &  Power  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $200,000  to  con- 
struct and  operate  electric-light  and  power  plants.  The  incorporators 
are:  Henry  J.  Eder,  251  Ninety-fifth  Street,  New  York,  N.  Y.;  Ed- 
ward H.  Mason,  1105  Marquette  Building,  Chicago,  111.,  and  P.  J. 
Eder,  80  William  Street,  New  York,  N.   Y. 

DENNISON,  OHIO.— Articles  of  incorporation  have  been  filed  for 
the  Twin  City  Traction  Company  by  Ralph  E.  Westfall.  Smith  N.  G. 
Bennett,  M.  R.  Thornton,  H.  .Miller  and  W.  M.  Huffman.  The  com- 
pany is  capitalized  at  $100,000,  and  will  take  over  property  of  the 
United  Electric  Company,  which  supplies  electrical  service  in  Dennison 
and  L^hrichsville  and  operates  an  electric  railway  between  the  two 
towns. 

JOHNSTOWN,  OHIO. — .■\rticles  of  incorporation  have  been  filed  for 
the  Johnstown  Water  &  Light  Company,  with  a  capital  stock  of  $6,000, 
by  M.  R.  Thornton  and  others. 

WARREN.  OHIO. — Articles  of  incorporation  have  been  filed  for  the 
Trumbull  Public  Seri'ice  Company  with  a  capital  stock  of  $10,000  by 
C.  C.  Ewens,  Ellis  R.  Diem,  Harold  T.  Clark,  Clarence  E.  Sanders  and 
Sterling  Newell.  The  company  proposes  to  erect  electric  and  gas  gene- 
rating plants  and  drill  for  water  and  gas  and  to  supply  electricity,  gas 
and  water  in  varicus  tojins  and  cities  in  Trumbull  and  Geauga  counties. 

CLATSKANIE,  OHE.— Articles  of  incorporation  have  been  filed  for 
the  Clatskanie  Electric  Light  &  Power  Company. 

GRANT'S  PASS,  ORE.— The  lackson  County  Light  S:  Power  Com- 
pany has  filed  articles  of  incorporation  with  the  Secretary  of  State  for 
the  purpose  of  building  an  electric  railway  between  Grant's  Pass  and 
Ashland,  Ore. 

EIGLERTOWN,  PA.— The  Conewago  &  Southern  Railroad  Company  has 
been  incorporated  by  H.  W.  Hamblin,  of  Harrisburg,  Pa.,  president;  M. 
A.  Garvin  and  J.  J.  Garvin,  of  Gettysburg,  and  others.  The  company 
is  capitalized  at  $150,000  and  proposes  to  build  an  electric  or  steam  rail- 
road  between   Biglerville,   Arendtsville  and  Cashtown. 

CROYLE,  PA. — The  Croyle  Township  Light,  Heat  &  Power  Company 
has  been  granted  a  charter,  with  a  capital  stock  of  $5,000.  The  direct- 
ors are:  Albert  Stineman,  of  South  Fork,  Pa.,  president;  J.  Wilbur 
Stinemaii  and   O.    M.   Stineman,  all   of  South   Fork,   Pa. 

LEWISBURG.  PA.-The  Citizens'  Electric  Company  has  filed  articles 
of  incorporation  with  a  capital  of  $15,000.  The  directors  are  John  P. 
Ruhl,  of  Lewisburg,  Pa.,  treasurer;  Harold  McClure,  C.  Willard  Oldt. 
Henry  Stahl,  John  T.  Judd,  Willmer  R.  Follmer  and  Cloyd  Steinger.  all 
of  Lewisburg,  Pa. 

NEW  CASTLE,  PA.— The  Republic  Railway  &  Light  Company  has 
filed  articles  with  the  Secretary  of  State  at  Trenton.  N.  J.  The  com- 
pany is  capitalized  at  $17,500,000,  and  proposes  to  do  a  general  electric, 
gas,  heat,  light  and  power  business.  It  will  also  take  over  the  Mahoning 
&  Shenango  Railway  &  Light  Company,  with  a  capital  stock  of  $10,000,- 
000.  which  controls  and  operates  many  public  utility  companies  in 
western    Pennsylvania   and  eastern  Ohio. 

PITTSTON,  PA.— The  Pittston  Heat.  Power  &  Light  Company  has 
been  incorporated,  with  a  capital  stock  of  $150,000.  by  James  H.  Shea, 
299  East  South  Street,  Wilkes-Barre,  Pa.,  and  C.  W.  Miller.  The  former 
is  treasurer. 

MEMPHIS,  TENN.— The  Lunda  Light  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000  by  P.  F.  Lunda,  N.  W.  Lunda,  W. 
L.   Fisher  and   others. 


CL.^RENDON,  TEX.— Articles  of  incorporation  have  been  filed  fi 
the  Clarendon  Light  &  Power  Company,  with  a  capital  stock  of  $25,00 
by  L.  W.  Chase,  A.  L.  Chase  and  W.  M.  Odell. 

WACO,  TEX. — The  Waco  Gas  &  Electric  Company  has  been  granK 
a  charter  with  a  capital  stock  of  $500,000.  The  incorporators  ari 
J.   F.   Strickland,  O.  Goodwin  and  M.   B.   Templeton,  all  of  Dallas,  Te 

WACO,  TEX. — The  Waco  Street  Railway  Company  has  been  inco 
poratcd  with  a  capital  stock  of  $1,000,000  by  J.  F.  Strickland,  O.  Goo 
win  and  M.  B.  Templeton,  all  of  Dallas,  Tex. 

JUNCTION,  UTAH.— The  Piute  County  Electrical  Company  li, 
been  chartered,  with  a  capital  stock  of  $12,000,  for  the  purpose  i 
operating  an  electric  lighting  system  in  Piute  County.  The  officers  an 
M.  M.  Steel,  president;  Fred  .Miner,  vice-president,  and  Joseph  Steel 
secretary    and    treasurer. 

BYRDVILLE,  VA.— The  Mebane-Virginia  Land  &  Water  Power  Lu: 
pany  has  been  incorporated  with  a  capital  stock  of  $225,000.  The  > 
ficers  of  the  company  are:  M.  K.  Harris,  of  Danville,  Va.,  presiden 
J.  D.  Harrison,  vice-president,  and  S.  H.  Marshall,  of  Spray,  N.  C 
secretary    and   treasurer. 

WENATCHEE.  WASH.— Articles  of  incorporation  have  been  filed  f. 
the  Wenatchce  Traction  Company  with  a  capital  slock  of  $250,000  1 
Louis  W.  Pratt,  president;  J.  R.  Askew,  W.  M.  Harvey,  Henry  Hewil 
Jr.,  and  A.   A.   Hilton. 

CH.A.RLESTON,  W.  VA.— The  Charleston-Dunbar  Traction  Compar 
has  been  granted  a  charter  with  a  capital  stock  of  $150,000.  The  cor 
pany  proposes  to  build  an  electric  railway  from  Charleton  to  Dunba 
The  incorporators  are:  Fred  Paul  Grosscup,  Paul  C.  Grosscup,  W.  i 
Davidson   and   H.    D.   Rummell,   all   of   Charleston,   W.   Va. 

VANCOUVER.  B.  C,  CAN.— The  Grouse  Mountain  Scenic  Inclii 
Railway  Company  has  been  granted  a  charter  with  a  capital  stock  ' 
$750,000.  The  proposed  road  will  be  near  Vancouver  and  will  cost  abo 
$520,000. 


Personal. 


MR.  CHARLES  O.  AUSTIN,  who  for  the  past  three  years  has  bet 
city  electrician  of  Bangor.  Maine,  has  resigned  that  office  to  take  a  p 
sition  at  Presque  Isle.  Maine,  with  the  Maine  &  New  Brunswick  Elf 
trie    Power    Company. 

MR.  ALEXANDER  MACOMBER,  of  the  engineering  staff  of  the  Te 
ney  Syndicate,  and  formerly  assistant  to  the  electrical  engineer,  h 
been  appointed  engineer  of  the  electric  department  for  these  propertif 
with  headquarters  at  201   Devonshire  Street,  Boston. 

MR.    F.    B.    SILSBEE    has    been    awarded    the    degree    of    Master 
Science   by   the   Massachusetts   Institute   of   Technology,   his   thesis  havii 
for  its  subject  the  effect  of  frequency  on  the  permeability  of  iron.     M 
Silsbee    has    joined    the    staff    of    the    Nalioral    Bureau    of    Standards 
Washington. 

MR.  F.  C.  SARGENT,  formerly  electrical  engineer  for  the  Tenn 
Syndicate,  which  controls  and  operates  a  number  of  gas  and  electric  co) 
panics  in  New  England  and  New  York,  has  become  engineering  manag 
for  these  properties,  with  headquarters  as  formerly  at  201  Devonshi 
Street,  Boston. 

MR.  E.  O.  SCRIVEN,  a  graduate  of  Beloit  College,  has  received  fro 
the    Massachusetts    Institute    of    Technology    the    degree    of    Master 
Science,    his    thesis   having    been    on    the    subjects   of    the    effects    of   hii 
frequency    and    on    the    multi-gap    lightning    arrester,      Mr.    Scriven    h 
entered    the    employ    of   the   American    Telephone   &   Telegraph    Compan 

MR.  J.  P.  H.4RT  has  received  from  the  Massachusetts  Institute 
Technology  the  degree  of  Mast*'r  nf  Science.  Mr.  Hart  is  a  graduate 
the  L^nited  States  Naval  Academy  and  the  University  of  Kansas.  K 
thesis  was  on  the  subject  of  the  internal  reactance  of  steel  rails.  M 
Hart  has  entered  the  employ  of  the  Southern  Pacific  Railroad  Compa 
at   San    Francisco. 

MR.  CHARLES  R.  STOVER,  a  graduate  of  the  Pennsylvania  S:; 
College,  has  received  the  degree  of  Master  of  Science  from  the  Mas? 
chusetts  Institute  of  Technology.  Mr.  Stov;r's  thesis  was  i,n  an  i 
vestigalion  on  the  reflection  of  light  from  walls  and  ceilings,  includii 
an  investigation  of  the  cubical  photometer,  which  produced  some  int. 
esting  results.  Mr.  Stover  will  go  with  '.he  Nation.il  Electric  1.3 
.Association   at  Cleveland. 

MR.  HUGH  PATTISON  has  been  appointed  electrical  engineer  of  i 
influential  committee  on  electrification  of  terminals  organized  by  t 
Chicago  Association  of  Commerce.  This  committee,  of  which  Mr.  He 
ace  G.  Burt  is  chief  engineer,  will  make  a  study  of  the  proposed  elect: 
fication  of  the  railroad  terminals  of  Chicago.  Mr.  Pattison,  who  w 
enter  on  his  new  duties  on  Aug..  1,  is  exceptionally  well  qualified  f 
the  position,  as  he  has  been  superintendent  of  construction  for  the  e 
tensive  Pennsylvania  Railroad  terminal  electrification  in  New   York. 

MR.  R.  L.  JONES  has  received  the  degree  of  Doctor  of  Engineerit 
from  the  Massachusetts  Institute  of  Technology,  of  which  he  was 
graduate.  His  studies  leading  to  the  degree  related  particularly  to  : 
ternating-current  theory  and  the  transmission  of  energy,  electrochemistr 
organization  and  administration  of  public-service  companies,  and  math 
matics.      His  research   thesis  work   was   on   the   subject    jf   heat   tuaimc: 
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iiisfornier  steel.  By  using  an  induction  electric  furnace  he  was 
.  carry  on  some  interesting  and  important  investigation?,  f'om 
lesults  belic\'ed  to  be  of  value  were  fbtdined.  Mr.  Jones  has 
,1  the  employ  of  the  Western  Electric  Company  in  its  division  or" 
!i  and  development. 

E.  M.  li^HARFF,  for  the  past  two  years  superintendent  of  over- 
ly onstruction  and  track  bonding  of  the  Syracuse,  Lake  Shore  & 
r;i  and  South  Bay  Railways,  has  resigned  to  accept  a  position 
I  lie  operating  engineering  department  of  the  Illinois  Traction 
i  at  Peoria.  111.,  in  connection  with  work  on  efficient  operation 
.  iric  plants,  gas  plants  and  electric  railways.  Mr.  WharP.  after 
.  been  for  five  years  with  the  Beebe  system  of"  electric  railroads 
tral  New  York  as  apprentice,  became  electrical  engineer  of  the 
-e.  Lake  Shore  &  Northern  Rai.'road  and  the  Syracuse  &  South 
kctric  Railroad  in  charge  of  power  houses  and  substations.  c;:rs 
.1  shops  and  overhead  work,  and  later  superintendent,  as  stated 
during  which  latter  period  he  was  engaged  particularly  in  building 
..itu.iiy  overhead  work. 

,  .VR.  GEORGE  H.  WHITFIELD,  who  has  been  for  many  years  general 

■jperintendent  of  the  lighting  and  traction  properties  at   Richmond,  Va., 

as  recently   given    up  his   work   of   management   to   devote   himself   more 

•articularly   to  consulting  engineering.      In   the  latter  capac'ity   he   w-ill   be 

,eiained   foi    all  the  Gould  properties  in   Virginia,  including  the   plants  at 

■tichmond,    Petersburg,    Norfolk   and    Fredericksburg.     Mr.    Whitfield    was 

raduated  from  Richmond  College  in  1S92,  and  from  Cornell  University  in 

*">6,  with  the  degree  of  M.  E.     He  went  at  once  into  the  street-railway 

■   Tnd  became  superintendent  of  shops  for  the  United  Railways  of  Bal- 

,    in  1S99,  remaining  there  until   1901.     He  was  also  general  superin- 

t  for  a  year  of  the  San  Francisco  and  San  Mateo  road,  during  which 

.    negotiations   were   pending   that   resulted   in    the    formation    of   the 

;  Railroads  of  Snn  Francisco.     On  going  to  Richmond  in   1902.  Mr. 

(Id  found  a  large  opportunity  waiting  for  him,  including  the  enlarge- 

■  t  power  houses,  the  erection  of  substations,  cuastruction  of  transmis- 

nes  to  Petersburg,  construction  of  new  cars,  the  installation  of  hy- 

>.    and   steam    turbines   and   the    elimination    of   electrolysis   from   the 

.'itcr-pipe   system   of   Richmond.      In    addition,   Mr.   Whitfield  engaged  in 

he  designing  of  the  electrical   feature   of  the   plants  of  the  Emporia   Hy- 

ro-Electric    Company    and    the    Richmond    and    Chesapeake    Bay    Railway 


Trade  'Publications. 


PLINGS.— In   Bulletin  N 
nipany,  are  desciibed  tha 


BIS,  just  issued  by  the  General   Elec- 
iipany's  flange  couplings  i.nd  flexible 


:  ERXATIXGCURRENT  SWITCHBOARD  PANELS.— The  Gen- 
1  lectric  Company  has  iccently  issued  Bulletin  No.  4846,  which 
js  such  information  as  will  enable  the  prospective  customer  to 
intelligently  the  switchboard  panels  best  suited  to  his  needs, 
i  CTRICALLY  OPERATED  GOLD  DREDGES.— Bulletin  No. 
:  fcenlly  issued  by  the  General  Electric  C^mD.iny,  describes  a  num- 
:  insrallations  of  electrically  operated  gold  dredges  and  contains 
ij.^tion  which  should  be  of  great  interest  to  all  connected  in  any 
'ith  this   industry. 

I  MUTATING  POLE  GENERATORS.— Bulletin  No.  4832  of  the 
il  Electric  Company  describes  a  line  -ot  corrmut.itin^  pole  gene- 
.iiors  m  which,  it  is  claimed,  commutaiing  trouble  is  eliminated.  These 
cnerators  are  built  for  slow  and  moderate  speeds,  range  in  capacity  from 
0  kw  to  15C  kw,  and  are  wound  for  125  volts,  250  volts  and  575  volts. 
•  '■■  may  be  equipped  with  sliding  base  or  with  belt  tightener  as  may  be 

vKLE  JOINTS  ON  UNDERGROUND  HIGH-TENSION  LINES  — 
•  ■.irelin  No.  52  of  the  Minerallac  Electric  Company,  400  bouth  Hoyne 
jivenuc,  Chicago,  is  devoted  to  a  description  of  the  method  of  making 
igh'tension  underground  cable  joints  by  the  use  of  the  materials  and 
Ian  of  operations  devised  by  the  company.  The  bulletin  contains  several 
lustrations  and  is  an  interesting  addition  to  the  literature  of  practical 
'onatruction  work. 

FLOW  METERS. — The  General  Electric  Company  has  lust  issued  a 
.uUicaiion  describing  another  of  its  flow  meter-,  which,  in  this 
istance,  is  designed  for  measuring  the  flow  of  steam.  Two  forms  of 
tie  steam-flow  meters  are  manufactured,  one  for  recording  and  the 
ther  for  merely  indicating  the  flow.  This  meter  resembles  somewhat 
ne  air  and  water  meters  manufactured  by  this  company,  and  is  fully 
.lustrated  and  described  in  this  publication,  which  is  No.  4836. 
,  CURTIS  STEAM  TURBINES.— The  General  Electric  Company  has 
^st  Issued  Bulletin  No.  4845,  containing  illustrations  and  descriptive 
patter  in  considerable  detail  of  its  horizontal  steam  turbine  genciators 
.f  from  JOO-lav  to  1000-kw  rating  at  3600  r.p.m.,  which  is  the  maxi- 
lum  speed  possible  for  use  with  60-cycie  alternating-current  generators, 
"hese  units  are  particularly  adapted  to  industrial  and  lighting  plants 
equiring  economical  gener.-ition  of  a  moderate  amount  of  power. 

ELECTRIC  LOCOMOTIVES  FOR  INDUSTRIAL  RAILWAYS.— 
rulletin  No.  4829  of  the  General  Electric  Company  has  for  subject  the 
'Jectric  locomotive  as  adapted  to  fulfil  tUe  transportation  requirements 
f    all    industries,    for    which    uses    it    possesses    many    advantages    over 


steam  locomotives  animal  haulage,  hand  trucks,  etc.  Locomotives  de- 
signed especially  for  use  in  this  connection  are  described,  these  loco- 
motives beiuK  built  for  both  standard  and  narrow  sasc,  .in<l  in  v.ir,„„s 
styles. 


BUSINESS  NOTES 


MR.  FRANK  W.  HALL,  manager  of  the  Philadelphia  ffice  of  the 
Sprague  Electric  Works,  has  been  appointed  manager  of  hoist  sales,  and 
after  July  15,  1911,  will  be  located  at  the  New  York  office. 

SALE  OF  LOMBARD  GOVERNORS.— During  the  month  of  June 
the  Lombard  Governor  Company,  Ashland.  Mass.,  sold  governors  to  reg- 
ulate "3,350  hp  of  water-wheels.  This  business  was  scattered  over  the 
entire  country  from  Maine  to  California,  and  included  the  governing  of 
water-wheels   of   nearly   every    make. 

APOLLO  PERPETUAL  CALENDAR.— The  demand  for  the  Apollo 
all-metal  perpetual  calendar  issued  by  the  American  Sheet  &  Tin  Plate 
Company,  Frick  Building,  Pittsburgh,  Pa.,  has  been  so  great  as  to  make 
it  necessary  to  issue  a  new  edition.  A  copy  of  this  will  be  forwarded 
upon   application   from   an  electrical  engineer  or  dealer. 

MR.  JAMES  A.  CLIFFORD,  m.inager  of  the  Baltimore  oflice  of  the 
Sprague  Electric  Works,  has  been  appointed  manager  of  the  Phila- 
delphia office  and  took  charge  there  on  .July  1,  1911.  The  Baltimore 
office  will  be  continued  as  in  the  past  under  Mr.  Clifford's  direction, 
but  as  subsidiary  to  the  Philadelphia  office,  and  with  Mr.  Henry  S. 
Pallcrson   in   charge. 

THE  DELTA-STAR  ELECTRIC  COMPANY,  Chicago,  III.,  manu- 
facturer of  high-tension  specialties,  has  moved  to  617-631  West  Jackson 
Boulevard,  where  increased  manufacturing  and  office  facilities  have  been 
secured.  In  addition  to  high-tension  devices,  a  complete  line  of  high- 
elticiency  *'Ma.-:da"  lighting  units  have  been  developed  and  were  placed 
on  the  market  July   1. 

MR.  ALFRED  H.  COATES,  jjiesident  of  the  Colonial  Electrical 
Agency  Company,  of  San  Francisco,  Cal.,  expects  to  leave  early  in 
July  on  his  annual  Eastern  trip.  He  will  spend  some  time  in  Warren, 
Ohio,  at  the  headquarters  of  the  Colonial  Electric  Company  and  the 
Economy  Electric  Company,  both  of  which  concerns  are  represented  on 
the  Pacific  Coast  by  Mr.   Coates"  company. 

F.  N.  MANROSS  &  SONS,  manufacturers  of  hair  springs  at  Eorcst- 
ville,  Conn.,  have  recently  made  extensive  additions  to  their  plant  to 
meet  rapidly  increasing  business,  which  has  continuously  grown  since  it 
was  established  by  Mr.  F.  N.  Manross  in  1880.  On  Jan.  1  of 
this  year  Mr.  Manross  admitted  into  partnership  his  two  sons,  Arthur 
N.  and  Robert  H.,  thus  relieving  Mr.  Manross,  Sr.,  of  a  great  deal  of 
detail  which  his  rapidly  increasing  business  entailed.  The  product  of 
this  company  is  used  for  electrical  recording  and  measuring  instru- 
ments, clocks,  watches,  and  steam  gages,  and  a  close  attention  to  this  par- 
ticular line  of  work  has  resulted  in  building  up  a  trade  which  now 
extends  to  foreign  countries,  and  the  plant  now  enjoys  the  distinction 
of  being  one  of  the  largest  exclusive  hair-spring  factories  in  the  world. 
The  manufacture  of  these  delicate  springs  requires  most  careful  at- 
tention, and  expert  labor  is  necessary.  All  the  tools  used  are  designed 
and  built  in  the  factory.  The  springs  are  made  in  silver,  bronze,  brass 
and  other  metals,  as  well  as  the  highest  grade  of  imported  cast  steel, 
some  of  the  material  used  to  meet  the  exacting  requirements  of  electri- 
cal measuring  instruments  costing  as  high   as  $200  per  pound, 

NEW  S.'^NGAMO  BUILDING.— The  Sangamo  Electric  Company  has 
erected  at  Springfield  a  new  building,  160  ft.  x  40-42  ft.,  two  stories  high, 
of  steel,  brick  and  concrete  construction.  The  south  end  of  the  lower 
floor  is  used  for  packing  and  shipping  room,  instrument-testing  room 
and  generator  room.  The  north  end  downstairs  is  a  machine  and  tool 
room  and  pattern  shop.  The  entrance  is  through  a  large  hall  having  on 
one  side  a  fireproof  vault  for  the  storage  of  master  patterns,  master 
plates,  records,  etc.  The  south  half  upstairs  is  devoted  to  assembling 
and  general  testing  rooms  and  the  north  half  is  divided  into  a  general 
office,  private  offices  and  a  drafting  room,  the  offices  being  finished  in 
dark  paneling  and  light  rough  plaster  above.  The  floors  throughout  are 
narrow  hard  maple.  The  new  building  is  connected  on  the  second 
floor  by  a  passageway  to  the  two-story  old  main  building,  which  is 
180  ft.  X  30  ft.,  the  upper  floor  of  which  is  now  devoted  entirely  to  light 
manufacturing  work,  such  as  the  manufacture  of  coils,  recording  trains, 
small  brass  and  steel  parts,  etc.,  and  to  inspection  and  storage  of  finished 
light  material.  The  lower  floor  contains  machinery  for  heavy  manu- 
facturing, such  as  milling  machines,  drill  presses,  heavy  turret  lathes, 
hydraulic  presses,  punch  presses,  receiving  room  and  storeroom  for  raw 
material.  A  brick  building  north  of  the  old  main  building  is  the  forge 
shop,  85  ft.  X  .'0  ft.,  and  j.-.panning  room,  being  equipped  with  fuel,  oil 
furnaces.  Bliss  presses,  disk  grinders,  etc.,  for  the  manufacture  of  all 
types  of  permanent  magnets,  and  with  very  complete  equipment  of 
gas-heated  ovens  for  japanning  and  baking  insulating  varnish.  A 
smaller  building  to  the  north  is  used  for  the  manufacture  of  molded 
insulation  parts,  being  equipped  with  grinding  machinery  and  hydraulic 
presses  up  to  250  tons  capacity.  The  grounds  occupied  by  the  build- 
ings and  available  for  additional  buildings  are  about  2'A  acres  in  ex- 
tent. The  factory  is  situated  about  I'A  miles  from  the  center  of  the 
citv,  and  is  reached  by  two  car  lines. 
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996.068.  ELECTRIC  SNAP  SWITCH;  C.  J.   Dorff,  Chicago,  III.     Filed 
Oct.    3,    1910.      Fwo-buttoii    push    arranged    to   insure  complete   move- 
nt, ^'JS'"  -2/  ""'act   even   upon   partial    manual   operation   of  a   button. 

996.069.  TRAIN-INDICATING  APPARATUS;  J.  B.  Edings,  Macon, 
Ga.  Filed  Sept.  20,  1909.  A  clock  device  with  a  plurality  01  Manu.- 
controlled   by   a   central   operator. 

996.088.  COMBINED  WIRE  AND  WIRELESS  TELEPHONE  SYS- 
TEM; M.  B.  Johnson,  San  Antonio,  Tex.  Filed  Oct.  6,  1910. 
Grounded  "wireless"  instruments  are  connected  with  wire  lines  so 
that  conversation  may  be  carried  on  between  two  wire-line  circuits 
separated  for  instance  by  a  river. 

996.089.  CO.MBINED  WIRE  AND  WIRELESS  TELEGRAPH  SYS- 
TEM; M.  B.  Johnson.  San  Antonio,  Tex.  Filed  Oct.  6,  1910.  A 
message  is  transferred  automatically  from  a  wire  line  to  a  wireless 
system,  the  wireless  transmission  mechanism  being  under  the  control 
of  the  operator  at   the  remote  wireless  station. 

996.090.  WIRELESS-TELEPHONE  SYSTEM;  M.  B.  Tohnson,  San 
Antonio,  Tex.  Filed  Oct.  6,  1910.  A  ground  circuit  in  condition 
for  receiving  and  transmitting  messages  without  change. 

996.091.  SP.-VRK-GAP  .MUFFLER;  .M.  B.  Johnson,  San  Antonio,  Tex. 
Filed  Oct.  6,  1910.  Concentric  glass  cylinders  to  muffle  the  noise 
ot    discharge   in   wireless   work,   etc. 

996.092.  BOX  FOR  CARRYING  WIRELESS  SIGNALING  APPA- 
RATUS; M.  B.  Johnson,  San  Antonio,  Tex.  Filed  Oct.  6,  191U. 
A   two-compartment   box   to  te   carried   by   hand  or   strap. 

996,094.  METHOD  OF  MAKING  FUBlBLh.  COMPOUNDS  OK 
ALUMINU.M  AND  RECOVERING  ALUMINUM  THEREFRc  )-\l ; 
L.  R.  Keugh,  Ottawa,  Canada.  Filed  Aug.  22.  19U8.  -Adds  anhy- 
drous sulphate  and  carbonac^eous  material  to  a  compound  ot  a  uicu 
more  electropositive  than  aluminum  and  heating  to  reaction  and 
reducing   electrically. 

996,120  SIGNALING  ATTACHMENT  FOR  SPEEDO.METERS;  W. 
J.  Norton,  Denver,  Col.  Filed  Aug.  4.  1909.  For  automobiles.  Dis- 
plays a   signal    upon   reaching   a    certain    selected    speed, 

996,143.  COiLMON-BATTERY  LOCK-OUT  TELEPHONE  SYSTEM; 
H.  J.  Roberts,  Evanston,  111.  Filed  Oct.  22,  1908.  Special  signaling 
!o_ck-out  and  selector  relays  are  employed  to  eliminate  inductive 
ettects,  maintain  signaling  connections,  prevent  interference,  succes- 
sively extend  the  circuits,  facilitate  inter-party  conections  and  main- 
tain   supervision. 

996,218.     BRUSH-HOLDER  SUPPORT;  C.  T.   Crocker,  Norwood    Ohio 
'  Filed  June  5,  1905.     A  bracket  for  the  brush  holder  is  fastened  inside 
the   motor    casing    by    means   accessible    from    outside. 

996,253.  DYNAMO-ELECTRIC  MACHINE;  F.  A.  Johnson,  Colorado 
Springs,  Col.  Filed  Jan.  9,  1911.  A  part  of  the  face  of  the  field 
pole  is  eccentric  to  the  armature  and  a  shiftable  member  is  inter- 
posed to  prevent  distortion  and  shifting  of  the  commutating  field. 

996.266.  THREE-WIRE  DYNAMO-ELECTRIC  MACHINE;  C.  E. 
Lord,  Milwaukee,  Wis.  Filed  June  7,  1909.  .^n  improvement  on 
Dobrowolsky  S13.0C6  to  simplify  the  rotor  and  maintain  a  balanced 
voltage. 

996.267.  ELECTRICALLY  OPERATED  HOISTING  APPARATUS; 
F.  E.  Lutz.  Philadelphia.  Pa.  Filed  June  8,  1909.  .\  three  point 
switch  and  circuits  for  limiting  the  movement  of  machinery  propelled 
by   electric   motors. 

996.268.  INCANDESCENT  LAMP;  D.  G.  MacDonald,  Sydney  N.  S  , 
Canada.  Filed  July  11,  1910.  Multiple  filaments  with  terminal 
bands  arranged  on  a    tubular   stem   and  a  switch. 

996,270.  STATOR-COIL  SUPPORT;  E.  Mattan.  Norwood,  Ohio.  Filed 
Jan.  31.  1907.  The  end  turns  of  chain  -A-indings  are  secured  to  the 
sides  of  insulating  bracing  members  to  prevent   vibration. 

996,273.  FUSE  HOLDER;  R.  C.  Millard,  Atlanta,  Ga.  Filed  Feb.  19, 
1910.     A  combustible  strip  of  paper  serves  as  an   indicator. 

996.279.  ALARM;  J.  A.  Bobinson,  Denver,  Col.  Filed  March  2,  1908. 
A   fire   and  burglar-alarm   attachment    for    a    telephone. 

996.280.  HIGH-TENSION  DISCH.\RGE  APPAR.-\TUS;  E.  J.  Rose, 
Los  Angeles,  Cal.  Filed  June  28,  1909.  For  direct  or  alternating 
current  and    to   produce   oscillatorv    current   of    differing   character. 

996,303.  SCREWXESS  SPRING  CONTACT;  H.  Wilheta.  New  York. 
N.  Y.  Filed  Feb.  18,  1909.  Wire  springs  are  strung  through  the 
base    without    screws    and    operated    bv    a    push    button. 

996,312.  INSULATOTJ;  T.  D.  Childress;  Ansted,  W.  Va.  Filed  Sept. 
27,  1910.  Special  shaped  base  and  cap  members  for  telephone,  tel- 
egraph,  etc.,   wires. 

996,331.  PROJECTOR  CONTROLLER;  J.  L.  Hall,  Schenectady,  N.  Y. 
Filed  Dec.  14,  1908.  Remote  control  of  searchlights  to  follow  tli^ 
line  of  sight. 

996.334.  .  DRIVING  DYNAMOS  FROM  VARIABLE  AND  NON- 
VARIABLE  SOURCES  OF  POWER;  C.  D.  Haskin^  Schenectady. 
N.  Y.  Filed  Aug.  5,  1908.  A  prime  mover  such  as  an  internal 
combustion  motor  is  arranged  to  compensate  for  variations  in  power 
derived  from  variable  sources  such  as  wiulmil^s  and  car  axh-s 

996.335.  FIRE-PROTECTION  DEVICE;  R.  B.  Hewitt  and  J.  G.  Nolen, 
Chicago,  111.  Filed  May  29,  1903.  The  riser  of  an  automa;ic  fire- 
extinguisher  system  has  a  float  operated  by  the  movement  of  water, 
which  float  modifies  an  electric  circuit  to  <?ive   the   alarm 

996.336.  CIRCUIT-CO^'TROLLING  SWITCH;  C.  H.  Hill.  Schenec- 
tady, N.  Y.  Filed  Jan.  13,  1909.  \  starting  switch  is  operated  step 
by  step.  An  interlocking  device  prevents  the  circuit-breaker  from 
being  closed  before   the   switch   is  in   starting   position 

996,344.  ELECTRICALLY  CONTROLLED  SAFETY  APPLIANCE 
FOR  RAILWAYS;  R.  T.  and  F.  T.  Jones,  Baltimore,  Md.  Filed 
Oct.    15.    1909.      -\   heating   device   for  keeping  a   signal   rail  clear   of 

996,350.  HOT-WATER  BOTTLE:  D.  P.  Lamb,  Portland,  Ore.  Filed 
Sept.  21,  1910.  A  rubber  "bottle"  has  a  chamber  for  an  incandescent 
electric   light   bulb. 

996.371.  VAPOR  ELECTRIC  APPAR.ATUS;  W.  F.  Sneed.  Schenectady, 
N.  Y.  Filed  Sept.  11,  1908.  A  mercury-arc  rectifier  lamp  has  re- 
actance   which    is   reduced    for    startine. 

996.372.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  C.  F.  Stein- 
metz,  Schenectady,  N.  Y.  Filed  Oct.  25,  1905.  A  core  transformer 
is  used  in  conjunction  with  a  rectifier  having  a  plurality  of  main 
anodes,    a   mercurv    cathode   and   a    starting   anode. 

996.373.  OSCILLATING  ELECTRIC  SWITCH:  G.  E.  Stevens.  Lynn. 
Mass.  Filed  Aug.  20.  1909.  A  pendent  shell  with  a  sliding  button 
on   the   lower   end. 


996.376.  NEUTRALIZING     INDUCTIVE     DISTURBANCES-     J.     I; 
Taylor,    Schenectady,   N.   Y'.     Filed  July   28,    1906.      .An   artifical   .. 
denser  and  a  transformer  are  connected  between  a  single-phase  trol 
wire  and  an  aerial  signal  conductor  to  impress  upon  the  latter  a  ; 
ancing   electrostatic   charge. 

996.377.  ELECTRIC  MEASURING  INSTRUMENT:  E.  Thomson  an( 
R.  Shand,  Lynn,  Mass.  Filed  Dec.  12,  1906.  To  indicate  instan 
taneouS  value  of  current  or  emf  in  direct-current  circuits.  Tht 
pointer  has  a  long  and  uniform  scale  and  the  moving  element  i 
damped   to   secure   dead-beat. 

996,379.      REGUL.-\TOR    FOR    STORAGE    B.ATTERIES;    A.    A.   Tirrill 

Schenectady,    N.    Y.      Filed    Dec.    14,    1907.      Special    winding  of  tli< 

booster  to  regulate  charging  and  discharging. 
996,381.     MAGNETIC   SHIELD   FOR  ELECTRIC   MACHINES;   H    11 

Wait,    Chicago,    111.      Filed   Feb.    11,    1907.      The    retaining   bands   ,. 

a    high-speed   generator   are    shielded    to   avoid   heating   by    eddy   cur 

996.387.  'switch  FOR  ELECTRIC  CIRCUITS;  G.  Wright.  Pittsfield 
Mass.  Filed  Nov.  8,  1904.  Oil-immersed  contacts.  Type  of  paten 
761,745.      Special    form    of    contacts    and    arrangement. 

996.388.  MOTOR-CONTROLLING  DEVICE;  C.  E.  Zix,  Berlin 
Germany.  Filed  March  27,  1908.  For  reversible  hoist  motors,  ct< 
A  plurality  of  two  position  interrupting  switches  normally  in  seri' 
and    a    double-pole    reversing    switch. 

996.390.  MOTOR  CONTROL;   E.  F.  W.  Alexanderson,   Schenectady,  \ 
Y.      Filed  Jan.   5,    1910.     To  cause   series  motors  to  operate  as  li 
ing  generators  to  return   energv  to   the  source. 

996.391.  R.EINFORCER    FOR    TELEPHONE    CIRCUITS;    E.    F. 
-Mexanderson,   Schenectady,  N.   Y.     Filed  Jan.   6,   1910.     To  inert 
intensity    without    affecting    quality,    and    inductor    alternator    with 
winding  common  to  its  field  and  armature  has   its  field  conr.ected  t 
the    telephone    circuit.      The    armature    circuit    is   a    closed    local   cm 
taining  a  condenser  and  is   tuned   to   resonance. 

996.392.  ARC  L.\.\IP;  J.  H.  Allen,  Chicago,  111.  Filed  Mar-.li  16.  )■> 
A  thermostatic  rod  short-circuits  the  lifting  magnet  to  protect 
against    abnormal    currents. 

996.393.  CIRCUIT-BREAKER;  C.  C.  and  I.  F.  Badeau,  Bethlehei. 
Pa.  Filed  Dec.  10,  1906.  Has  an  underload  armature  and  an  an 
iliary  armature  adapted  to  mechanically  engage  with  it  under  no-loa 

996.394.  SWITCH  OR  CIRCUIT-OPENER  FOR  HIGH-P0TENT1.\ 
CIRCUITS;  C.  C.  Badeau.  Bethlehem,  Pa.  Filed  Aug.  8,  19u; 
May  be  onened  or  closed  from  any  desired  point. 

996,406.  ELECTRIC  WELDING  MACHINE;  T.  L.  Hall  and  /' 
Metzger,  Schenectady,  N.  Y.  Filed  April  1,  1907.  Particularly  fr 
tubing  and  tanks  having  long  joints.  One  or  more  arcs  are  a 
ranged    to    travel    back    and    forth    automatically. 

996,408.  ELECTRIC-LIGHT  SOCKET;  T.  E.  Hamby,  Rockxvood,  Teni 
Filed    Feb.    14,    1911.      A    switch    to    operate    without   jar. 

996,414.  CONTROLLING  SYSTEM  FOR  REVERSING  MOTORS;  ^ 
H.  Keefer,  Plainfield,  N.  J.  Filed  Nov.  2.  1910.  Prevents  operati. 
of  certain  switches  after  current  is  cut  oft  from  the  motor  until  tli 
armature  ceases  rotation;  prevents  reversing  while  the  motor  arm 
ture  is  driven  by  momentum  of  the  w-ork  as  in  machine  tools. 

996,420.     MANUFACTURE   OF   LAMP   FILAMENTS;   J.   T.    Marsh. 
Metuchen,   N.   J.      Filed   May   22,    1908.      A  carbon   filament   after 
first  firing  is  oxidized  and  roughened  by  electric  current  in  air  bet 
the   usual    flashing   in   benzine   vapor   and    final    firing   to    prevent   i 
"metalized"    coating    from    slipping. 

996,429.  ARC  LAMP;  A.  Schellenberger,  Berlin,  Germanv.  Filed  Jul 
2.    1908.     Feed  control  of  converging  electrodes. 

996.439.  ELECTRIC  HAMMER;  H.  F.  Whalton,  Key  West,  Fla.  File 
Nov.  22,  1910.  Two  sliding  electromagnets;  reversible  action;  cu 
rent  is  reversed  after  blow   is  struck. 

996.440.  ELECTRIC  HAMMER;  H.  F.  Whalton,  Key  West,  Fla.  File 
Nov.  22,  1910.     Two  solenoids  in  tandem. 

996,445.  TELEPHONE  RELAY  AND  SYSTEM;  E.  F.  W.  Alexan.l^ 
son.  Schenectady,  N.  Y.  Filed  Nov.  11,  1909.  This  is  a  reinfor, 
of  the  type  of  Patent  No.  902,195  and  shows  special  arrangemt 
of  the  high-frequencv  alternator  windings. 

996,454.  ELECTRIC  HEATER;  A  Carpenter,  Tacoma.  Wash.  Fil- 
Nov.   12.   1910.     .A  combination  heater  and  fireless  cooker. 

996,460.  RETURN-INDICATION  DEVICE  FOR  ELECTRIC  INTE! 
LOCKING  SYSTEMS;  F.  B.  Corev,  Schenectady,  N.  Y,  Filed  Sei. 
24,  1908.  For  motor-driven  track  switches.  To  prevent  the  retu 
indication   magnet   from   being  actuated   bv   fluctuating   direct   currt 

996.474.  FRACTIONAL  DISTILLATION  OF  METALS;  C.  C.  Fi 
Schenectady,  N.  Y.  Filed  Feb,  7,  1908.  Antimony  and  arsenic  or 
The  charge  is  heated  and  pressure  reduced. 

996.475.  BRUSH  FOR  DYNAMO-ELECTRIC  MACHINES:  W.  1 
Fish,  Lynn,  Mass.  Filed  Sept.  11,  1909.  The  carbon  brush  has  a 
aluminum    holder    with    radiatinr   vanes    for   cooling. 

996,489.     TELLTALE  FOR  ELECTRIC  LIGHTS;   T.   F.   Key,  Washin 

ton,    D.   C.      Filed   Dec.   30,   1908.      Particularly  for   ships,  to   indic.T 

any   failure   of   the   running   lights. 
995,492.      ELECTRIC    MELTING    AND    REDUCTION    FLIRNACE:    I 

B.    Lorentzen,    Notodden,    Norway.      Filed    April    20,    1911.      Spec 

feed    channels. 

996.500.  .AUTOM.ATIC  EXCHANGE  SYSTEM:  W.  H.  Matthies,  .\ 
werp,  Belgium.  Filed  Nov.  12,  1910.  The  selectors  are  advanced  1 
switched  over  the  same  circuit,  by  changing  the  resistance  ot 
closed    circuit    and   by    opening    the    circuit    respectively. 

996.501.  ELECTRIC-ARC  LAMP:  L.  C.  H.  Mensing,  Edinburgh.  Sc 
land.  Filed  Oct.  28.  1910.  Improvement  in  the  carbon  magazn 
of   Patent  No.    881,015. 

996,515.  FLEXIBLE  PROTECTOR  FOR  ELECTRIC  CABLES  AN 
LIKE  PURPOSES;  E.  L.  Pease,  Darlington.  England.  Filed  Mi 
6.  1910.  Sinuous  strips  having  registering  flanged  apertures  pr 
vide   the   conductor   path. 

996,529.  SYSTEM  OF  MOTOT?  CONTROL;  W.  T.  Sears  and  S.  1 
Keefer,  Philadelphia,  Pa.  Filed  Oct.  28,  1910.  A  pilot  switi 
governs  the  starting,  stopping  and  reversing  of  a  drive  motor  and 
feed  motor  for  machine  tools. 

996,551.  ELECTRICALLY  CONTROLLED  CLOCK  AND  TIME-II 
TERVAL  TRANSMITTER:  H.  T.  Aiken,  San  Francisco,  Cal.  Fih 
Dec.    9,    1909.      For   artillery    fire-control    system,   etc. 

996,571.  DYNAMO-ELECTRIC  MACHINE:  E.  A.  Edwards,  Cincinna 
Ohio.  Filed  Nov.  30,  1901.  Means  for  preventing  sparking  at  t 
brushes. 

996,579.  ELECTRICAL  CONDUCTOR;  H.  GeisenhSner  and  F.  L.  Stor 
chenectady,  N.  Y.  Filed  Mch.  I,  1905.  A  tubular  metal  ri^ 
flexible   conductor   to  a   carbon  brush. 
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THE  LOADING  OF  TELEPHONE  CIRCUITS. 

The  recent  hot  wave,  unprecedented  in  the  records  of  the 
W  catlier  Bureau  for  certain  sections  of  the  country,  has 
iiad  a  remarkable  effect  in  nearly  doubling  the  normal 
volume  of  telephone  traffic  in  some  of  the  Eastern  cities 
and  towns.  The  regular  telephone  subscribers  acted  as 
though  they  could  best  keep  cool  by  keeping  the  telephone 
switchboards  hot.  It  is  said  that  the  modern  telephone 
system  has  rendered  possible  the  modern  many-storied  office 
building,  by  replacing  the  messengers  that  would  otherwise 
overcrowd  the  elevators,  so  that  the  telephone  is  the  rein- 
carnate ghost  of  the  displaced  messenger  boy.  Now  it  may 
be  said  that  the  modern  telephone  system  has  substituted 
talking  for  walking  in  the  hot-wave  intervals  of  the  Ameri- 
can summertime.  The  loading  of  telephone  circuits  refers, 
however,  in  technical  circles,  not  to  the  application  of  addi- 
tional traffic,  but  to  the  application  of  additional  reactance, 
whereby  conversation  is  enriched  in  volume  and  improved 
in  timbre,  so  as  to  go  further  and  fare  better. 

The  article  which  appears  this  week  on  page  165,  by 
Messrs.  Samuel  R.  Parker  and  J.  Cavers,  deals  with  certain 
aspects  of  the  theory  of  loading  telephone  circuits  by  the 
insertion  of  reactance  coils  at  uniform  distances.  It  is 
pointed  out  that  inductance  and  capacity  in  a  telephone 
circuit  are  similar  in  respect  to  their  property  of  storing 
electromagnetic  energy  without  dissipation,  but  are  different 
in  respect  to  their  method  of  storing  energy  and  to  the 
phase  of  current  with  respect  to  its  driving  emf.  When 
energy  is  being  stored  in  capacity  the  current  precedes  the 
emf,  but  when  it  is  being  stored  in  inductance  the  current 
gives  precedence  to  the  emf.  If  the  linear  reactance  of  the 
inductance  can  be  made  equal  to  the  linear  susceptance  of 
the  capacity,  the  two  effects  go  hand  in  hand,  neither  the 
emf  nor  the  current  taking  precedence.  In  general,  the 
linear  susceptance  of  the  capacity  in  a  telephone  circuit 
greatly  preponderates  over  the  linear  reactance  of  the  in- 
ductance, especially  in  cabled  wires,  so  that  the  circuit  must 
be  loaded  with  a  considerable  amount  of  reactance  in  order 
to  re-establish  the  balance  of  power  and  allow  the  voltage 
and  current  to  travel  hand  in  hand. 

If,  however,  the  best  amount  of  loading  is  used  for  over- 
head wires  in  fine,  dry  weather  the  circuit  becomes  over- 
loaded when  the  insulation  falls  in  wet  weather,  so  that  a 
compromise  adjustment  of  loading  has  to  be  used  in  order  to 
meet  average  conditions.  Moreover,  the  loading  which  may 
theoretically  be  the  most  desirable  from  the  standpoint  of 
circuit  efficiency  may  be  prohibitively  expensive  in  space  or 
in  cost.  Incidentally,  loading  coils  might  seem  to  be  most 
effective  if  devoid  of  iron  cores,  owing  to  the  power  losses 
in  hysteresis  and  eddy  currents  that  take  place  in  such  cores. 
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Nevertheless,  air-cored  coils  are  relatively  so  bulky  and 
costly  that  it  is  found  better  to  employ  iron-cored  coils, 
especially  since  the  principal  iron  losses  occur  at  frequencies 
that  are  high  and  silvery,  while  the  tones  that  are  needed 
in  commercial  conversation  are  the  golden  ones,  and  these 
are  the  infra-2000-cycle  tones. 

An  excellent  engineering  paper  on  the  subject  of  loading 
telephone  circuits,  which  is  abstracted  on  page  171,  was 
read  by  Mr.  Bancroft  Gherardi  at  the  recent  convention  of 
the  American  Institute  of  Electrical  Engineers.  It  conveys 
a  great  deal  of  practical  information  in  solution  with  the 
minimum  of  mathematical  solvent.  It  appears  that  the  most 
recent  practice  in  loading  approximately  trebles  the  effective 
telephonic  range  with  a  given  type  of  cable  conductor,  while 
it  doubles  the  range  on  a  given  type  of  overhead  wire  con- 
ductor. New  York  and  Philadelphia  are  already  in  perma- 
nent vk^eatherproof  communication  by  underground  loaded 
cables,  while  Washington  and  New  York  on  one  side,  Bos- 
ton and  New  York  on  the  other,  are  to  be  brought  into 
similar  communication,  making  telephonic  communication 
possible  even  from  Boston  to  Washington,  by  underground 
cable,  in  case  of  need.  The  projected  cable  will  demand  as 
nearly  complete  utilization  of  its  conductors  as  possible,  and 
phantom  circuits  will  not  only  be  used,  but  also  loaded.  It 
is  to  be  the  first  large  application  of  the  phantoming  of 
loaded  cable  circuits  and  the  loading  of  phantom  circuits. 
Our  readers  will  remember  that  an  "actual"  telephone  cir- 
cuit comprises  a  going  and  a  return  wire,  as  well  as  the 
terminal  apparatus.  On  the  other  hand,  a  "phantom"  cir- 
cuit employs  a  going  and  a  return  pair  of  wires,  each  such 
pair  being  a  separate  telephone  circuit.  A  phantom  circuit 
is  thus  the  coupling  together  of  two  complete  telephone 
circuits  into  a  third,  or  compound,  circuit.  The  talking  on 
the  compound  circuit  does  not  affect  either  of  the  two  com- 
ponent circuits,  because  the  disturbing  emfs  and  currents 
are  oppositely  directed  in  them  and  so  cancel  off.  Recipro- 
cally, the  talking  on  the  component  circuits  does  not  affect 
the  compound  circuit,  which  is  entirely  inclosed  within  the 
loop  of  wire  forming  the  going  and  returning  conductors. 

An  interesting  use  is  described,  in  the  paper,  of  transform- 
ers at  each  end  of  a  loaded  line,  stepping  up  at  the  sending 
end  and  down  at  the  receiving  end,  in  order  to  diminish  the 
terminal  losses  that  loading  creates.  Loading  a  line  has  the 
effect  of  raising  the  operating  telephonic  voltage  and  dimin- 
ishing the  telephonic  current  strength,  with  a  reduction 
of  PR  power  losses  along  the  line,  in  much  the  same  way 
as  raising  the  voltage  on  power-transmission  circuits.  This 
change  in  the  circuit  produced  by  loading  calls  for  a  higher 
voltage  type  of  generating  and  receiving  apparatus  for  its 
most  effective  utilization.  But  since  it  is  impracticable  to 
use  two  sets  of  subscribers'  apparatus,  one  wound  of  low 
resistance  for  ordinary  unloaded  lines  and  the  other  wound 
of  high  resistance  for  loaded  lines,  the  standard  low-re- 
sistance apparatus  involves  some  loss  or  "terminal  reflection 
loss"  when  used  with  loaded  lines.  By  introducing  trans- 
formers, however,  at  each  end  of  the  line  these  extra  losses 
can  be  reduced,  and  they  could  be  entirely  avoided  if  the 
transformers  themselves  were  perfect. 


DEPREOATION. 

The  papers  and  discussion  on  depreciation  before  tl 
recent  convention  of  the  American  Institute  of  Electric 
Engineers  in  Chicago  constitute  a  valuable  addition  to  tl 
literature  on  this  important  subject.  The  paper  by  M 
Henry  Floy  included  a  compilation  of  data  which  have  bn 
used  in  recent  valuation  cases.  One  of  the  striking  featu'- 
about  this  table,  which  showed  the  rates  used  in  estimat 
of  theoretical  depreciation  of  different  classes  of  apparati 
was  the  great  difference  in  the  figures  allowed  for  111 
items.  It  should  hardly  be  necessary  to  say,  but  it  is  neve 
theless  frequently  forgotten,  that  the  rate  of  depreciatif 
from  age  and  wear  is  vitally  dependent  both  on  the  manag 
ment  and  the  amount  and  character  of  service  which 
exacted  from  the  apparatus.  Mismanagement  causes  rap 
depreciation  and  loss,  and  this  is  one  of  the  strongest  arg 
ments  for  the  employment  of  competent  men.  The  metho 
employed  by  a  poor  manager  can  be  changed  by  a  goi 
successor,  but  there  is  no  easy  cure  for  the  excessive  detei 
oration  of  apparatus  which  results  from  mismanagemei 

Mr.   Bion  J.  Arnold,  in  his  discussion  of  this  subje 
called  attention  to  a  fact  that  is  of  vital  concern  in  t 
valuation  of  property  for  rate-making  purposes.    Occasio 
ally  it  is  asserted  that  public-service  companies  should 
allowed  to  earn  a  fair  rate  of  return  upon  only  the  depi 
ciated  value  of  the  property  as  it  actually  exists.     As  A 
.•\rnold  indicated,  rates  on  such  a  low  valuation  would  te 
to  prevent  a  company  making  an  investment  of  money 
raise  the  property  up  to  its  best  operating  conditions, 
the  property  is  not  in  first-class  operating  condition  at  t 
time    rate    adjustments    are   made,    further    investment 
capital  is  necessary,  and  rates  should  be  sufficient  to  provi 
a  return  not  only  on  the  depreciated  value,  but  also  on  t 
additional  amount  required  to  place  the  property  in  coni,; 
tion  tn  furnish  good  service. 


STREAM  FLOW  AND  FORESTRY. 

The  relation  between  the  flow  of  streams  and  the  conij 
tion  of  the  watersheds  with  respect  to  vegetation  is  o| 
which  has  been  the  subject  of  a  great  deal  of  hypothesii 
more    argument    and    little    thorough    investigation.     1 
causes  which  govern  the  flow  of  streams  are  so  compl 
that  a  thoroughly  scientific  study  of  the  situation  is  1 
tremely  difficult.    Worse  than  this,  the  variables  concerr 
are   far  from  being  independent,  so  that   it   is  extreni 
difficult  to  separate  from  the  complicated  mass  the  fa 
which  are  dependent  on  the  action  of  any  single  cause, 
valuable  contribution  to  this  subject  has  recently  been  m: 
in  a  Bulletin  of  the  University  of  Wisconsin,  by  Profes 
Mead,  in  charge  of  hydraulic  and  sanitary  engineering 
that  institution.    While  it  deals  particularly  with  the  riv  '< 
of  Wisconsin,  its  conclusions  are  in  a  measure  applica  '■ 
to  streams  in  other  regions  of  similar  general  situati . 
The  conditions  which  exist  in  Wisconsin  are  those  in  g  • 
eral    belonging    to    a    rolling    and    initially    heavy-wooi ' 
country,     free    of    mountainous    areas.      The    Wiscon ' 
streams,  therefore,  have  under  all  conditions  a  higher   • 
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>ree  of  steadiness  than  is  found,  for  example,  in  the  Rocky 
Mountain  country  or  the  Sierra  Nevadas,  where  the  water- 
shed is  in  the  main  composed  of  extremely  mountainous 
;ountry.  For  this  reason,  too,  the  effect  of  deforestation  in 
Tendering  more  unstable  the  run-off  conditions  is  less 
severely  felt  in  Wisconsin  than  it  would  be  in  many  states 
it  the  Union. 

.    Professor  Mead  has  analyzed  as  carefully  as  may  be  the 

relations  between  precipitation  and  run-oflf  as  modified  by 

various  factors  and  as  causing  variations  of  high  and  low 

water.     The  study  is  particularly  valuable  as  showing  the 

!-elations  of  precipitation  and  run-off  from  month  to  month, 

1  subject  on  which  data  are  usually  scant.    Professor  Mead, 

investigated  the  generally  forgotten  relation  between 

1  rature  and  flow  throughout  the  year,  a  relation  which, 

iitnoiigh  less  striking  in  Wisconsin  than  it  would  be  in  a 

iiountainous   country,    is   still    interesting    and    important. 

One  of  the  striking  facts  brought  out  in  the  investigation  is 

ihat  extreme  flood  conditions  are  due  to  the  concurrence  of 

!itions    of    temperature    and    precipitation    which    are 

r.ible   to   excessive    run-oft's,   and   that   no   practicable 

s  of  man,  like  drainage  works,  reservoirs  or  reforesta- 

can  materially  affect  the  flood  peaks  on  the   larger 

insin  rivers.    This  seems  a  reasonable  conclusion  for 

nis  having  relatively  large  drainage  area  and  running 

•irough  a  comparatively  level  country  in  which  large  stor- 

ge  is  extremely  difficult  and  where  there  is  no  danger  of 

actual  denudation  of  important  parts  of  the  watershed  in 

pile  of  the  very  large  amount  of  forest  which  has  been  cut. 

\nother  important  conclusion  reached  is  that  the  number 

'f  concomitant  factors  governing  stream  flow  are  so  great 

complicated,  and  their  combinations  so  numerous,  that 

.  oblem  of  flow  can  be  solved  even  approximately  with- 

ut  taking  into  account  also  the  conditions  reached  under 

imilar  circumstances  elsewhere.     This  is  not  altogether  a 

omforting   statement    for   students    of   hydraulics,   but   it 

eems  to  coincide  with  the  results  of  a  very  large  amount  of 

■  tudy  of  the  subject  made  elsewhere. 

■  i  With  respect  to  the  effect  of  deforestation  on  the  stream 
iow.  Professor  Mead  takes  a  somewhat  conservative  posi- 
'on,  to  which  one  would  naturally  be  led  by  the  study  of 
:reams  on  which  the  effect  of  deforestation  could  not  be 
xpected  to  present  extreme  conditions.  He  quotes,  from  a 
scent  report  of  the  State  Forester,  some  startling  figures 
Tom  the  San  Bernadino  Mountains,  showing  the  prodigious 
apidity  of  run-offs  in  a  deforested  region,  but  very  prop- 
fly  discounts  them  w-ith  respect  to  Wisconsin  streams  on 
Ccount  of  the  extreme  difference  between  the  mountainous 
«adwaters  in  the  first  class  and  the  comparatively  level 
rainage  area  in  the  second.    With  respect  to  the  Wisconsin 

"■■^sms,  indeed.  Professor  Mead  is  highly  skeptical  as  to 

material  effect  from  the  deforestation  which  has  oc- 

■  .rcd,  stating  that  in  general  the  cutting  in  that  State  has 

?d  no  material  eft'ect  either  on  high-water  or  low-water 

anditions  or  on  the  regularity  of  flow,  and  that  if  there 

,    ^ve  been  any  effects   resulting  from  deforestation,  they 

've  been  obscured  by  the  concurrent  action  of  the  drainage 

narshes,  the  rise  of  second  growth  and  the  clearing  of 


farm  lands.  He  concludes,  therefore,  that  reforestation  of 
the  head  waters  of  the  Wisconsin  streams  cannot  be  ex- 
pected to  improve  the  hydraulic  conditions. 

Of  course,  these  statements  must  not  be  applied  indis- 
criminately, for  the  reason  stated,  and,  indeed,  as  regards 
some  W'isconsin  streams,  and  in  particular  the  important 
Wisconsin  River,  the  data  given  in  Professor  Mead's  report 
are  such  as  to  lead  to  considerable  doubt  with  respect  to 
the  validity  of  his  conclusions.  He  records  certain  phe- 
nomena which,  looked  at  in  the  large,  require  a  deal  of  ex- 
planation to  convince  the  students  of  hydraulics  that  they 
are  in  no  wise  chargeable  to  deforestation.  Pretty  accurate 
records  of  cutting  are  available  since  1873  in  Wisconsin, 
and  for  the  same  period  records  of  precipitation  and  stream 
flow  on  the  Wisconsin  River  are  carefully  recorded.  The 
cutting  of  timber  even  at  the  earliest  date  mentioned  was  ' 
large,  over  1,000,000,000  ft.  It  passed  2,000,000,000  ft.  in 
1881,  3,000,000,000  in  1888,  and  reached  4,000.000,000  in 
1892,  since  which  time,  for  lack  of  material,  it  has  some- 
what decreased.  In  1897  there  were  more  than  3,000,000.000 
acres  which  had  been  stripped  of  their  forest  covering  and 
several  million  acres  more  were  but  partially  covered  by 
the  dead  and  dying  remnants  of  the  former  forest.  Over 
large  parts  of  this  area .  forest  fires  had  swept  at  least 
once. 

Xow  the  gagings  of  the  Wisconsin  River  at  Portage  are 
given  by  Professor  Mead  from  1873  to  1910.  If  one  com- 
pares the  gagings  for  the  first  fifteen  years  of  this  period 
with  those  of  the  second  fifteen  years,  or  any  subsequent 
fifteen  years,  the  results  are  at  least  sufficiently  startling  to 
cause  a  natural  inquiry  as  to  whether  the  effects  of  defor- 
estation are  conspicuous  by  their  absence  in  this  instance. 
In  the  first  fifteen  years,  up  to  the  period  at  which  the 
cutting  had  passed  3,000,000,000  ft.,  there  were  twenty-eight 
days  on  which  the  gage  height  at  Portage  was  recorded  as- 
above  10  ft.  There  were  only  four  days  in  this  whole  period 
on  which  the  gage  record  fell  below  2  ft.,  representing 
somewhat  extreme  low-water  conditions.  The  next  fifteen 
years,  during  which  the  cutting  had  passed  4,000,000,000  ft. 
and  was  beginning  to  decline  for  lack  of  timber,  the  same 
gage  showed  sixty-nine  days  of  flood  above  10  ft.  It  re- 
corded, however,  300  days  of  water  below  2  ft.  as  against 
four  days  in  the  previous  decade  and  a  half.  These  enor- 
mous differences  are  somewhat  chargeable  to  the  fact  that 
1888  and  1889  were  noticeable  flood  and  dry  years  respec- 
tively. But,  looking  at  the  tabulated  results  in  any  way 
one  pleases,  the  large  fact  stands  out  that  the  low-water 
stages  in  the  Wisconsin  River  have  been  made  more  severe 
and  numerous  during  the  latter  half  of  the  period  covered 
than  during  the  former  half.  This  may  be  chance,  but  it  is 
at  least  significant  that  the  low-water  period  should  coincide 
with  that  in  which  the  destruction  of  forest  was  most  rapid 
and  widespread.  One  can  only  append  a  question  mark  to 
the  whole  matter  until  records  for  much  longer  periods 
than  those  here  recorded  are  at  hand,  in  order  to  eliminate 
the  effects  of  any  long-perigd  cycles  of  weather.  Until 
these  are  available,  however,  we  should  hardly  wish  to 
advise  anyone  to  cite  the  Wisconsin  River  as  an  example  of 
the  innocence  of  deforestation. 
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Beginning  witli  tliis  issue,  the  Electrical  World  will  be 
mailed  to  subscribers  two  days  later  in  the  week  than 
formerly.  This  change  of  date  will,  of  course,  enable 
matters  of  news  to  be  covered  two  days  later  in  the  week 
of  issue. 


Federal  Suit  Against  Wire  Manufacturers. 

On  Monday,  July  10,  forty-two  of  the  men  engaged  in 
the  manufacture  of  wire,  wire  rope  and  horse  shoes. 
who  were  indicted  on  June  29  for  entering  into  alleged 
combinations  and  conspiracies  in  restraint  of  interstate 
trade  and  connnerce,  appeared  before  Judgo  Archbald.  of 
the  United  States  Circuit  Court  of  Appeals,  Criminal 
Branch,  sitting  in  New  York,  and  entered  pleas  of  not 
guilty.  On  the  following  day  six  others  appeared  and  en- 
tered the  same  plea.  Bail  in  each  case  was  fixed  at  $1  000. 
District  Attorney  Wise  stated  that  he  entertained  no  fiar 
that  any  of  the  remaining  eighty-three  men  indicted  woald 
fail  to  plead,  their  non-appearance  at  the  present  time  being 
due  to  absence  abroad.  The  district  attorney  asked  that  the 
defendants  be  allowed  thirty  days  in  which  to  file  a  demur- 
rer or  any  motion  they  might  desire,  but  upon  protest 
from  counsel,  who  asked  for  sixty  days,  Judge  Archbald 
fixed  Sept.  i  as  the  limit. 


International  Electrotechnical  Commission. 


In  conformity  with  the  wishes  of  the  Brussels  Confer- 
ence held  in  August,  19 10,  the  delegates  of  the  British, 
French  and  German  electrotechnical  committees  met  at 
Cologne  in  the  middle  of  May  last  and  accomplished  some 
excellent  work. 

Prof.  Eric  Gerard,  having  presided  at  the  Brussels  Con- 
ference, at  \\hich  the  subject  of  nomenclature  had  been 
much  discussed,  was  specially  invited  to  attend,  so  that  not 
only  was  there  a  continuity  of  ideas,  but  the  delegates  were 
entirely  free  to  put  forward  their  particular  views.  Those 
present  were :  Prof.  Eric  Gerard,  president  of  the  Belgian 
committee;  Mr.  M.  E.  Brunswick,  delegate  of  the  French 
commission ;  Dr.  E.  Budde,  president  of  the  German  com- 
mittee; Dr.  Silvanus  P.  Thompson,  delegate  of  the  British 
committee,  and  Mr.  C.  le  Maistre,  general  secretary  of  the 
commission. 

Before  the  actual  work  of  the  meeting  was  commenced 
an  important  suggestion  was  outlined  by  Dr.  Budde  deal- 
ing with  the  international  unification  of  symbols.  On  be- 
half of  the  German-speaking  nations  as  represented  by  the 
Elektrotechnischer  Verein  of  Berlin,  Dr.  Budde  said  that 
they  would  be  prepared  to  abandon  the  use  of  IV  for  resist- 
ance and  adopt  R  if  the  English-speaking  nations,  on  the 
other  hand,  would  adopt  /  instead  of  C  for  current.  Dr. 
Budde  was  quite  ready  to  exclude  /  as  a  synonym  for  /  owing 
to  the  confusion  which  would  arise  due  to  the  fact  that  J 
is  already  employed  to  represent  other  quantities.  Dr. 
Thompson,  on  behalf  of  the  British  committee,  willingly 
concurred  in  this  suggestion,  and  as  the  American  Institute 
of  Electrical  Engineers  adopted  /  in  1893,  and  through  the 
good  offices  of  the  American  electrotechnical  committee 
the  National  Electric  Light  Association  of  America  is  be- 
ing approached  in  the  matter,  there  is  every  hope  that  at 
Turin  the  symbols  /,  E,  R  will  be  universally  adopted.  Such 
a  decision  if  ratified  by  the  commission,  as  no  doubt  it  will 
be,  will  certainly  be  a  most  encouraging  step  in  the  right 
direction. 

The  discussion  of  the  work  of  the  various  committees 
on  the  German  "List  of  Terms"  put  forward  at  Brussels 
was  then  entered  upon,  and  a  list  of  some  fifty  industrial 
terms  and  definitions  was  agreed  to  in  French  and  English. 
The  qualifying  word  "industrial"  has  been  introduced  so  as 


to  distinguish  this  work  from  that  of  the  vocabularies  in 
course  of  preparation  by  several  of  the  committees.  The 
vocabularies  include  definitions  of  a  character  more  abstract 
and  general  and  more  rigidly  scientific  than  is  necessary  in 
the  case  of  industrial  terms,  which  are  more  conventional 
and  can  therefore  be  defined  in  less  academic  language  and 
yet  prove  of  value  to  the  industry  by  facilitating  commer- 
cial transactions  between  buyer  and  seller.  .\s  the  time  at 
their  disposal  was  so  limited,  the  delegates  intend  to  meet 
again  in  Turin  early  in  September  so  as  to  have  an  op- 
portunity of  revising  their  work  prior  to  submitting  it 
to  the  plenary  meeting  of  the  commission.  In  the  mean- 
time the  work  already  carried  out  is  being  issued  to  the 
various  committees  for  their  consideration. 

The  special  committee  was  much  pleased  with  the  work 
of  the  Danish  committee,  which  was  presented  in  an  admir- 
able manner  and  was  of  very  considerable  assistance  to  the 
other  committees.  The  work  of  the  Japanese,  the  Mexican 
and  the  Spanish  committees  was  also  most  complete. 

The  small  committee  has  been  so  successful  in  its  task 
that  in  all  probability  the  appointment  of  other  small  inter- 
national committees  to  study  certain  particular  subjects  in 
a  preparatory  manner  will  be  considered  in  the  near  future, 
and  thus  work  will  be  going  on  continuously  and  more  rapid 
progress  insured  than  in  the  case  of  work  in  the  past. 


Code  of  Engineering  Ethics. 


The  Institute  of  Consulting  Engineers  has  adopted  a  code 
of  ethics  and  a  schedule  for  guidance  in  determining  fees 
for  professional  service,  as  follows: 

Code  of  Ethics. — It  shall  be  considered  unprofessional 
and  inconsistent  with  honorable  and  dignified  bearing  for 
any  member  of  the  American  Institute  of  Consulting  En- 
gineers : 

(i)  To  act  for  his  clients  in  professional  matters  other- 
wise than  in  a  strictly  fiduciary  manner  or  to  accept  any 
other  remuneration  than  his  direct  charges  for  services 
rendered  his  clients,  except  as  provided  in  Clause  4. 

(2)  To  accept  any  trade  commissions,  discounts,  allow- 
ances or  any  indirect  profit  or  consideration  in  connection 
with  any  work  which  he  is  engaged  to  design  or  to  superin- 
tend, or  in  connection  with  any  professional  business  which 
may  be  intrusted  to  him. 

(3)  To  neglect  informing  his  clients  of  any  business  con- 
nections, interests  or  circumstances  which  may  be  deemed 
as  influencing  his  judgment  or  the  quality  of  his  service  to 
his   clients. 

(4)  To  receive,  directly  or  indirectly,  any  royalty,  gratu- 
ity or  commission  on  any  patented  or  protected  article  or 
process  used  in  work  upon  which  he  is  retained  by  his 
clients,  unless  and  until  receipt  of  such  royalty,  gratuity  or 
commission  has  been  authorized  in  writing  by  his  clients. 

(5)  To  offer  commissions  or  otherwise  improperly  solicit 
professional  work  either  directly  or  by  an  agent. 

(6)  To  attempt  to  injure  falsely  or  maliciously,  directly 
or  indirectly,  the  professional  reputation,  prospects  or  busi- 
ness of  a  fellow  engineer. 

(7)  To  accept  employment  by  a  client  while  the  claim  for 
compensation  or  damages,  or  both,  of  a  fellow  engineer  pre- 
viously employed  by  the  same  client  and  whose  employment 
lias  been  terminated  remains  unsatisfied,  or  until  such  claim 
has  been  referred  to  arbitration  or  issue  has  been  joined 
at  law,  or  unless  the  engineer  previously  emploved  has 
neglected  to  press  his  claim  legally. 

(8)  To  attempt  to  supplant  a  fellow  engineer  after 
definite  steps  have  been  taken  toward  his  employment. 

(9)  To  compete  with  a  fellow  engineer  for  employment 
on  the  basis  of  professional  charges  by  reducing  his  usual 
charges  and  attempting  to  underbid  after  being  informed 
of  the  charges  named  by  his  competitor. 

( 10)  To  accept  any  engagement  to  review  the  work  of  a 
fellow  engineer  for  the  same  client,  except  with  the  knowl- 
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edge  or  consent  of  such  engineer  or  unless  the  connection 
of  such  engineer  with  the  work  has  been  terminated. 
:      Schedule  of  Fees. — .\s  a  general  guide  in  determining 
I  fees   for   professional   services,   the   .Vmcrican    Institute   of 
Consulting  Engineers  recognizes  the  propriety  of  charging: 
i  per  diem  rate ;  B,  a  fi-xed  sum ;  or  C,  a  percentage  on 
cost  of  work,  as  follows ; 
.,—I'cr  Dii-in  Rate. 

(1)  Charges  for  consultations,  reports  and  opinions 
,  should   vary   according   to   the   character,   magnitude   and 

importance  of  the  work  or  subject  involved,  and  accord- 
I  ing  to  the  experience  and  reputation  of  the  individual  engi- 
neer, from  $100  per  day  to  a  higher  figure,  and  in  addition, 
where  expert  testimony  is  required  or  where  otherwise  con- 
'  ditions  warrant  so  doing,  a  retainer  varying  from  $250  to 
iSl.ooo  and  upward.  .\n  additional  charge  should  be  made 
I  for  all  actual  expenses  such  as  traveling  and  general  office 
i  expenses  and  field  assistants  and  materials,  with  a  suitable 
allowance  for  indeterminate  items.  In  such  cases  six  hours 
I  of  actual  work  should  be  considered  one  day,  except  that 
:  while  absent  from  the  home  city  each  day  of  twenty-four 
■  hours  or  part  thereof  should  be  considered  one  day,  irrespec- 
I  tive  of  the  actual  hours  of  time  devoted  to  the  case. 
B — Fixed  Sum. 

(2)  .\  fixed  total  sum  for  above-mentioned  services  may 
be  agreed  on  in  lieu  of  per  diem  charges.  A  fixed  sum  may 
also  be  charged  for  a  portion  or  all  of  the  items  of  prelim- 
inary surveys,  studies,  examinations,  reports,  detail  plans, 
specifications  and  supervision,  including  all  of  the  expenses 

I  above  recited  in   (A). 
C — Percentages  on  the  Cost  of  Work. 

(3)  For  preliminary  surveys,  studies  and  report  on  orig- 
inal project,  or  for  examination  and  report  on  project  pre- 
ipared  by  another  engineer,  including  in  both  cases  all  ex- 
ipenses  of  every  nature  e.xcept  those  that  may  be  specifically 
omitted  by  agreement — from  ij^  per  cent  to  3  per  cent  on 
!the  work. 

I     (4)  For  the  preliminary  stage  (3)  and  in  addition  thereto 

'detail  plans  and  specifications  for  construction,  including  all 

expenses  of  every  nature  e.xcept  those  that  may  be  specifi- 

■  illy  omitted  by  agreement — from  232  per  cent  to  5  per  cent 

he  estimated  cost  of  the  work. 

;)  For  the  preliminary  and  middle  stages  (3)  and  (4) 
ind  in  addition  thereto  general  supervision  during  construc- 
tion, including  all  expenses  of  every  nature  except  those 
that  may  be  specifically  omitted  by  agreement — 5  per  cent, 
but  more  for  work  costing  comparatively  small  amounts, 
and  from  4  per  cent  to  5  per  cent  where  the  amount  in- 
volved is  considerable. 

'  (6)  For  full  professional  services  (3),  (4)  and  (5)  and 
management,  including  the  awarding  of  contracts,  and  in- 
cluding all  expenses  of  every  nature  e.xcept  those  that  may 
be  specifically  omitted  by  agreement.  10  per  cent:  but  more 
for  work  costing  comparatively  small  amounts,  and  6  per 
:cent  to  10  per  cent  where  the  amount  involved  is  con- 
siderable. 

'     (7)   When  desired,  the  percentage  basis  may  be  adopted 
:for  one  or  more  stages,  supplemented  by  a  daily  or  monthly 
charge  or  fixed  sum  for  the  remaining  stage  or  stages. 
P — General  Provisions. 

'  (8)  The  period  of  time  should  be  designated  during  which 
tthe  agreed  percentages  and  daily  or  monthly  charges  or 
fixed  sum  shall  apply  and  beyond  which  period  an  additional 
charge  shall  be  made. 

(9)  The  percentages  are  to  be  computed  on  the  entire 
cost  of  the  completed  work  or  upon  the  estimated  cost,  pend- 
ling  execution  or  completion. 

(10)  Payments  shall  be  made  to  the  engineer  from  time 
to  time  in  proportion  to  the  amount  of  work  done. 

(11)  When  alterations  or  additions  are  made  to  con- 
tracts, drawings  or  specifications,  or  when  services  are  re- 
quired in  connection  with  negotiations,  legal  proceedings, 
tailure  of  contractors,  franchises  or  right-of-way,  a  charge 


based  upon  the  time  and  trouble  involved  shall  be  made  in 
addition  to  the  percentage  lee  agreed  upon. 

The  code  of  ethics  and  schedule  of  fees  have  been  printed 
in  pamphlet  form  for  distribution.  Mr.  Eugene  W.  Stern, 
103  Park  .Avenue,  Xew  York,  is  secretary  of  the  Institute. 


Vice-President  Mortimer,  of    St.    Louis,  Favors  Public 
Service  Commissions. 


In  an  address  before  the  St.  Louis  League  of  Electrical 
Interests  .Mr.  James  D.  Mortimer,  the  new  vice-president  of 
the  Union  Electric  Light  &  Power  Company  of  St.  Louis, 
who  is  also  vice-president  of  the  North  American  Com- 
pany, which  controls  the  St.  Louis  property,  said  that  the 
creation  of  public-service  commissions  with  inquisitorial 
powers  can  do  nnich  in  the  future,  as  it  has  done  in  the 
past,  to  acquaint  the  general  public  with  the  many  prob- 
lems confronting  the  public-service  corporations  of  to-day 
and  to  make  the  road  easier  for  the  corporations  to  travel, 
at  the  same  time  bettering  the  quality  and  lowering  the 
cost  of  service  by  avoiding  the  imposition  of  burdensome 
regulations  and  unjust  taxation. 

Public-service  corporations,  he  said,  welcome  regulation, 
as  it  will  help  them  place  before  the  public  the  many  prob- 
lems confronting  them,  and  secure  the  help  of  the  public 
in  their  solution.  They  feel,  however  that  regulation  and 
politics  should  be  definitely  and  absolutely  divorced.  With 
the  creation  of  public-service  commissions  in  various  parts 
of  the  country  there  has  been  placed  in  the  hands  of  the 
ruling  political  party  a  most  powerful  device  for  perpetu- 
ating its  reign.  By  the  authority  vested  in  such  regulat- 
ing bodies,  such  public-service  corporations  may  be  im- 
posed upon  or  the  poor  man  may  he  unjustly  favored,  to 
the  end  that  votes  may  be  made.  Where  such  power  is  so 
exercised  regulation  will,  of  course,  fail  to  meet  the  end 
it  was  designed  to  accomplish.  Where  public  regulation 
has  been  used  for  political  effect  it  is  most  discouraging 
to  the  public-service  corporations  enjoying  such  treatment: 
but  Mr.  Mortimer  believes  that  in  the  long  run  things  will 
right  themselves  and  that  the  right  to  regulate  will  be 
exercised  in  a  manner  best  for  all  the  parties  in  interest. 


President  Vail   Favors   Public  Utility  Regulation. 


In  his  annual  report  for  1910  President  T.  N.  Vail,  of 
the  American  Telephone  &  Telegraph  Company,  stated  that 
public  control  or  regulation  of  public-.service  corporations 
by  permanent  commission  has  come  and  come  to  stay,  and 
he  strongly  indorsed  the  principle  of  such  regulation.  Last 
week  he  returned  to  the  subject  in  an  interview  in  Boston 
and  said  that  he  is  in  favor  of  the  control  by  the  people  of 
the  telephone,  telegraph,  electric-light  and  railway  com- 
panies and  the  railroads. 

President  Vail  advocated  public-service  commissions 
elected  by  the  people,  or  appointed  by  the  President  or  Con- 
gress, as  the  case  may  call  for.  While  he  is  not  prepared 
to  say  that  it  is  possible  under  present  conditions  and  with 
the  present  state  of  the  interstate  commerce  law. to  inaugu- 
rate a  national  utilities  commission,  he  believes  this  will  be 
the  ultimate  solution  of  the  problem.  He  says  that  he  is  not 
afraid,  if  a  body  representing  the  people  and  elected  by 
them  should  take  up  the  legal  problems  which  must  be  met 
by  all  utilities,  that  the  latter  would  suffer  in  consequence, 
but  he  is  afraid  of  the  demagogues  and  unprincipled  poli- 
ticians who  would  have  the  people  believe  that  they  are  con- 
tinually being  cheated  by  the  public-service  companies. 

While  Mr.  Vail  believes  that  a  national  utilities  commis- 
sion will  be  the  ultimate  solution  of  the  problem,  the  super- 
vision of  this  commission  should  stop  at  control  and  regu- 
lation.     It    should    not    manage,    operate    or    dictate    what 


I4'0 


ELECTRICAL    \V  O  R  L  D 


Vol.  58,  No. 


the  management  or  operation  should  be,  beyond  the  re- 
quirements of  the  greatest  efficiency  and  economy.  State 
control  or  regulation  should  be,  he  says,  of  such  a  character 
as  to  encourage  the  highest  possible  standard  in  plant,  the 
utmost  extension  of  facilities,  the  highest  efficiency  in 
service  and  rigid  economy  in  operation,  and  to  that  end 
should  allow  rates  that  will  warrant  the  highest  wages  for 
the  best  service,  some  reward  for  high  efficiency  in  ad- 
ministration, and  such  certainty  of  return  on  investment  as 
will  induce  investors  not  only  to  retain  their  securities  but 
to  supply  at  all  times  all  the  capital  needed  to  meet  the 
demands  of  the  public.  .\  public-service  commission  should. 
Mr.  Vail  says,  confine  itself  to  passing  judgment  upon  mat- 
ters of  justice  and  fairness,  rather  than  upon  matters  of 
technical  detail,  just  as  a  judge  altogether  unacquainted 
with  mechanics  may  hear  a  patent  case  and  render  a  de- 
cision upon  it.  Through  wise  and  judicious  State  control 
and  regulation  all  of  the  advantages  without  any  of  the 
disadvantages  of  State  bwnership  are  secured.  State  control 
of  public  utilities,  if  properly  applied,  should  not  prevent 
progress,  and  it  should  be  sufficiently  unrestricted  to  en- 
courage the  introduction  and  demonstration  of  the  value  of 
new  or  novel  enterprises,  and  should  allow  sufficient  re- 
ward for  the  initiative,  enterprise,  risk  and  imagination  of 
the  adventurers  behind  such  enterprises.  It  should,  how- 
ever, discriminate  between  the  useful  adventurers  or 
promoters  and  the  pirates  or  sharks  who,  on  the  strength 
of  other  successses,  extravagantly  capitalize  undeveloped 
ideas  and  exchange  worthless  securities  for  the  savings 
of  the  deluded  and  credulous  investors.  Corporate  control 
and  restriction  should  always  exist  to  a  sufficient  degree  to 
prevent  such  speculative  promotion  and  such  stock-jobbing 
schemes. 


Boston  Hot-Weather  Telephone  Service. 

During  the  recent  five-day  period  of  unprecedented  heat 
in  Boston  the  telephone  service  was  taxed  to  the  utmost  to 
meet  the  greatly  increased  demands  made  upon  the  lines. 
The  company  met  the  emergency  with  great  efficiency,  the 
operators  staying  at  their  posts  and  giving  excellent  service 
under  doubly  trying  conditions.  In  some  of  the  exchanges 
the  volume  of  business  was  double  that  of  the  average  day, 
many  business  men  remaining  at  home  and  conducting  their 
business  by  wire.  The  operators  were  supplied  at  their 
posts  with  cool  drinks  of  lime  and  grape  juice,  and  with 
the  abundance  of  electric  fans  the  number  who  succumbed 
was  surprisingly  small.  President  Keller  praised  the  em- 
ployees for  their  loyalty  under  the  hard  conditions. 

To  illustrate  the  increase  in  calls  resulting  from  the  hear, 
1900  toll  calls  were  filed  at  Salem  for  Boston,  as  against  the 
high  record  previously  of  iioo.  To  add  to  the  difficulties 
thunderstorms  prevailed  in  various  parts  of  New  England. 
One  seashore  residential  town  did  more  business  in  one 
dav  than  had  been  done  the  whole  of  the  week  before. 


St.  Louis  Railroad  Electrification  Report. 


A  committee  on  railroad  electrification  appointed  by  the 
Civic  League  of  St.  Louis  in  1909  to  consider  the  general 
problem  of  terminal  electrification  has  submitted  its  report, 
giving  an  outline  of  its  work  and  the  conclusions  to  which  it 
has  been  led.  The  report  was  drawn  up  by  Prof.  A.  S. 
Langsdorf,  dean  of  the  School  of  Engineering  at  Wash- 
ington University,  who,  acting  as  chairman  of  the  com- 
mittee, made  a  special  study  of  the  New  York  terminal 
electrification  for  the  purpose. 

Attention  was  called  to  the  fact  that  all  of  the  most  im- 
portant electrifications  have  been  brought  about  because  of 
the  limitation  imposed  upon  steam  traffic  by  the  existence  of 
tunnels.  These  limitations  are  due  to  the  fact  that  the 
smoky  atmosphere  demands  slow  speed  to  insure  safety,  and 


tliat  large  headway  between  trains  is  essential.  The 
feasibility  of  electrification  from  a  purely  mechanical  view- 
point has  been  amply  demonstrated  by  installations  now  in 
service.  The  terminals  in  St.  Louis  could  be  electrically 
operated,  but  it  must  be  remembered  that  such  a  project 
is  more  a  financial  problem  than  a  technical  one,  and  the 
ultimate  settlement  of  the  issue  depends  upon  a  careful  bal- 
ance between  the  economies  that  may  possibly  be  effected 
by  the  use  of  modern  appliances  and  the  fixed  charges  on 
the  investment. 

The  physical  conditions  in  St.  Louis  differ  somewhat  from 
those  in  Chicago,  where  terminal  electrification  has  been 
recommended  by  the  investigating  committee ;  from  those  in 
lioston.  where  the  investigating  committee  urged  caution 
because  of  the  very  large  cost;  and  from  those  in  Baltimore 
and  New  York,  where  electrification  has  been  accomplished. 
In  St.  Louis  there  is  a  union  terminal  used  by  all  roads 
entering  the  city,  which  fact  alone  is  most  favorable  to 
Lconomic  operation;  the  suburban  service  is  now  and  prob- 
ably will  long  remain  limited,  which  fact  would  tend  to  con- 
fine the  electrified  zone  to  the  city  limits.  It  was  estimated 
that  for  the  terminal  electrification  there  would  be  required 
■a  40,000-kw  generating  equipment,  150  $45,000  locomotives, 
a  $1,400,000  transmission  and  distribution  system  and  a 
$1,500,000  signal  system,  costing,  with  10  per  cent  added  for' 
contingencies,  about  $17,116,000  for  262  track  miles,  or 
$65,300  per  track  mile. 

The  committee  argued  that  the  elimination  of  the  princi- 
pal grade  crossings  is  necessary  on  the  ground  of  public 
safety,  and  should  be  completed  before  electrification  is 
begun.  Electrification  would  eliminate  the  smoke  now  con- 
tributed by  the  railroads,  which  represents  about  one-third 
of  the  entire  amount  of  the  city's  smoke,  and  is  very  de- 
sirable as  it  would  increase  the  comfort  and  convenience 
of  the  traveling  public.  It  does  not  follow,  however,  that 
electrification  is  the  only  solution  of  the  smoke  problem 
it  being  a  fact  that  fuel-burning  locomotives  can  be  so 
handled  as  to  reduce  considerably  the  volume  of  smoke  and 
cinders  ordinarily  emitted.  The  probable  increase  in  sub- 
urban traffic  alone  would  not  justify  electrification  in  St 
Louis.  The  money  to  pay  for  it  might  either  be  diverted 
from  needed  additions  to  terminal  facilities  or  might  neces- 
sitate increased  local  freight  or  switching  charges.  In 
either  case  there  would  be  an  added  burden  upon  the  manu- 
facturing and  commercial  industries  of  the  city  whicli 
should  be  taken  into  consideration. 


Merger  of  Chicago  Elevated  Railwsys. 


The  merger  of  the  elevated  railway  companies  of  Chi- 
cago seems  now  to  be  an  accomplished  fact.  The  "deposit 
agreement"  for  the  purchase  of  the  stock  of  the  South 
Side,  Metropolitan  and  Northwestern  Elevated  roads  was 
declared  to  be  effective  on  July  i.  An  association  known  as 
Chicago  Elevated  Railways  has  been  formed,  and  it  is 
declared  to  control  all  the  elevated  railways  in  Chicago 
operating  about   173  miles  of  single  track 

It  is  believed  that  the  Commonwealth  Edison  Compam 
sustained  an  intimate  and  friendly  relation  to  the  merger 
of  the  elevated  railways.  It  is  reported  that  in  exchange 
for  active  assistance  in  promoting  the  plan  and  also  as  : 
return  for  pledging  a  large  guarantee  fund  for  the  repay 
ment  of  money  advanced  by  the  banks  the  Commonwealth 
company  has  a  virtual  contract  for  furnishing  all  the  elec- 
trical energy  needed  by  the  combined  elevated  railways  of 
the  city.  The  central-station  company  now  supplies  a  largf 
part  of  the  energy  used  by  the  "L"  roads,  but  not  all  of  it 
and  apparently;  by  lending  its  assistance  and  credit  to  th< 
merger  plan  it  has  clinched  the  whole  of  the  business  an: 
secured  ieself  against  possible  competition. 

Furthermore,  as  the  Chicago  City  Railway  Compcn) 
and  the  Chicago  Railways  Company,  operating  the  sar' 
face  roads  of  the  city,  appear  to  have  had  a  share  in  (h( 
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lerger  plan,  it  is  likely  that  one  important  result  of  the 
ombination  will  be  that  the  Commonwealth  Edison  Com- 
any  will  supply  before  long  all  the  electrical  energy  used 
y  both  surface  and  elevated  railways  in  Chicago.  It  is 
Iso  declared  that  Mr.  Insull  will  go  on  the  board  of  the 
'hicago  Elevated  Railways  and  will  share  responsibility 
lor  the  management  with  Mr.  Blair. 

There  seems  to  be  some  question  whether  the  merger  of 
le  elevated  lines  will  not  entail  universal  transfers  and  a 
ngle  fare.  A  resolution  has  been  passed  by  the  City  Coun- 
|il  directing  an  investigation  of  the  proposed  merger. 


of  the  works  will  exceed  $15,000,000.  Mr.  J.  G.  McNab, 
a  construction  engineer  of  Mexico  City,  is  in  charge  of  the 
work.    The  company  is  composed  of  Canadians. 


Chicago   Subway   Hearings. 

'  The  hearings  of  the  local  transportation  committee  of  the 
,ity  Council  of  Chicago  in  relation  to  subway  proposals, 
•hile  perhaps  of  more  local  than  general  interest,  are 
levertheless  of  some  significance  in  showing  the  surprising 
umber  of  projects  presented — some  carefully  thought  out 
Vid  some  fantastic.  The  latest  hearing  was  held  on  July  10 
'nd  the  proposal  submitted  was  that  of  the  Chicago  Subway 
■.rcade  &  Traction  Company.  This  company  was  organized 
}  1895  and  is  the  pioneer  subway  company  of  Chicago. 
,lr.  Dwight  H.  Perkins,  a  director,  presented  a  written 
rgument  for  a  comprehensive  subway  system  rather  than 

limited  subway.  Notwithstanding  the  announced  attitude 
'f  the  city  that  the  subways  shall  be  municipally  built  and 
'wned,  Mr.  Perkins  asked  for  a  franchise  for  his  company. 
<e  promised  that  private  capital  to  any  amount  could  be 
jbtained. 

!  One  feature  of  the  plan  provides  foundations  for  the  sub- 
"•ay  that  would  prevent  the  settling  of  adjoining  buildings, 
^  is  said.  An  elaborate  plan  was  presented  providing  for 
\t  building  of  a  subway  by  private  capital,  but  for  munici- 
\.\\  ownership  and  control  from  the  first.  It  is  also  pro- 
i)sed  to  connect  with  surrounding  interurban  railways.  Mr. 
'.  D.  Gookins,  secretary  of  the  company,  followed  with  an 
Jile  presentation  of  the  elaborate  data  and  plans  which  have 
ten  prepared  by  the  company.  This  scheme  proposes  that 
'  system  of  38  miles  of  subway  shall  be  built  at  once. 
'  It  was  announced  at  the  hearing  of  July  10  that  President 
*.  E.  Mitten,  of  the  Chicago  City  Railway  Company,  had 
Vd  some  of  the  members  of  the  committee  that  he  was 
Veatly  interested  in  the  subway  proposals  and  that  he  had 
utlined  a  plan  of  his  own  which  he  would  be  willing  to  lay 
efore  the  committee  if  the  aldermen  cared  to  hear  it.     A 

•tion   was  adopted   inviting   Mr.    Mitten   to   lay   his   plan 
'.    the  committee. 


Mexican  55,000-hp  Hydroelectric  Project. 


The  Mexico  Northern  Power  Company,  which  is  con- 
':ructing  a  great  dam  across  the  Conchos  River  about  22 
files  from  Santa  Rosalia  (Chihuahua),  Mexico,  for  the 
•urpose  of  creating  a  water-storage  reservoir  for  hydro- 
Jectric  and  irrigation  purposes,  expects  to  have  the  pre- 
set finished  by  June,  1913.  The  construction  of  this  dam 
j'as  interfered  with  by  the  recent  revolutionary  troubles 
ind  for  a  period  of  several  months  only  about  400  men 
rere  kept  at  work,  but  now  that  peace  has  been  restored 
Jie  number  of  laborerr  has  been  increased  to  about  1200. 
('he  dam  will  impound  66,000,000,000  cu.  ft.  of  water  in  a 
iservoir  30  miles  long  and  5  miles  to  6  miles  wide.  The 
ydroeiectric  plant  will  have  a  capacity  of  about  55,000  hp, 
nd  the  electrical  energy  will  be  transmitted  to  Chihuahua, 
arral,  Jimenez,  Santa  Rosalia  and  a  number  of  other 
bwns  and  industrial  centers  of  the  State  of  Chihuahua. 

he  company  owns  about  200,000  acres  of  land  in  the  val- 
ty  of  the  Conchos  River,  all  of  which  will  be  brought 
nder  irrigation  by  means  of  a  canal  system  which  will  de- 

ve  its  water  supply  from  the  big  artificial  lake.    The  cost 


Motor  Drive  in  a  Great  Coke-Oven  Plant. 


The  Indiana  Steel  Company  has  just  completed  at  its 
Gary  plant  the  first  section  of  the  coke-oven  equipment 
producing  coke  for  the  blast  furnaces  and  fuel  gas  for  the 
reheating  and  soaking  furnaces  of  the  mills.  In  the  new 
coke-oven  plant,  said  to  be  the  largest  in  the  world,  all 
auxiliary  operations  are  performed  by  motor  drive,  6600- 
volt,  energy  for  which  is  furnished  by  the  blast-furnace 
gas-engine  power  plant.  Preliminary  to  coking  motor- 
driven  crushers  reduce  the  coal  to  a  state  of  powder,  in 
which  condition  it  is  hoisted  by  conveyors  to  the  storage 
tanks  over  the  retorts.  The  incandescent  contents  of  the 
ovens  are  "drawn"  electrically,  the  coke  being  discharged 
into  cars  which  are  pulled  by  15-ton,  loo-hp,  three-phase 
locomotives  to  the  quenching  houses.  Motor-driven  blow- 
ers provide  the  pressure  for  distributing  the  fuel  gas  to  the 
various  reheating  furnaces  and  soaking  pits  in  the  mill  in 
which  it  is  burned.  .\  complete  by-product  plant  has  been 
installed  in  connection  with  the  coke  ovens  for  extracting 
the  valuable  ammoniacal  and  coal-tar  materials  from  the  gas 
before  burning  the  latter  in  tl\e  ovens.  Coincident  with  the 
completion  of  the  coke-furnace  plant  a  duplicate  of  the 
original  gas-engine  power  house  is  being  erected  near  the 
first  station,  opposite  the  line  of  blast  furnaces  on  the  Gary 
harbor  front. 


Telephone  Situation  in  Los  Angeles. 


In  a  recent  address  delivered  before  the  City  Club  of  Los 
Angeles,  Mr.  Kempster  B.  Miller,  retained  as  telephone  ex- 
pert by  the  Board  of  Public  Utilities  of  that  city,  made  an 
interesting  review  of  the  telephone  situation.  Los  .A.ngek'S 
has  two  companies,  and  the  competing,  or  Home,  company 
made  the  mistake  that  many  Independent  companies  have 
made,  of  charging  at  first  rates  that  were  too  low.  As  a 
result  of  neglect  to  figure  on  depreciation,  many  telephone 
companies  have  been  able  to  realize  large  apparent  profits 
in  the  early  stages  of  their  business.  But  experience  shows 
that  a  time  of  reckoning  comes  invariably  in  these  cases, 
with  the  result  that  such  companies  have  been  forced  to 
raise  their  rates  or  adopt  some  other  unpleasant  alternattve. 

The  statement  that  the  cost  of  giving  service  increases 
proportionately  per  telephone  as  the  number  of  telephones 
increases  is  too  broad  to  be  true,  according  to  Mr.  Miller. 
It  does  cost  more  per  telephone  to  give  ser\'ice  in  a  large 
community,  with  a  large  number  of  telephones,  than  it  does 
in  a  small  community,  with  a  small  number  of  telephones. 
In  a  small  town  a  telephone  plant  may  be  built  often  at  a 
total  expense  of  not  more  than  $40  or  $50  per  telephone, 
whereas  in  a  city  like  Los  Angeles  the  plant  will  cost  from 
$125  to  $150  per  telephone.  The  average  length  of  lines  is 
greater  in  the  larger  city,  and  more  costly  buildings  are 
required.  It  is  not  true,  however,  as  often  stated,  that  with 
a  given  plant  the  cost  of  giving  telephone  service  goes  up 
per  telephone  as  the  number  of  subscribers  increases.  The 
reverse  is  likely  to  be  true.  Plants  are  ordinarily  built  for 
a  greater  ultimate  capacity  than  their  immediate  require- 
ments, and  as  the  service  is  extended  the  cost  per  telephone 
is  more  likely  to  come  down  than  to  go  up. 

Mr.  Miller  said  that  he  found  that  the  exchange  business 
of  the  Pacific  Company  (Bell)  for  the  year  1909  resulted 
in  a  net  profit  of  about  i  per  cent  of  the  estimated  recon- 
struction cost  of  the  plant  within  the  city  limits.  The 
speaker  made  the  interesting  point  that  telephone  investiga- 
tions are  almost  always  made  on  the  basis  of  cost;  people 
do  not  seem  to  realize  that  there  is  just  as  much  difference 
in  quality  in  telephone  service  as  there  is  in  price.     Los 
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Angeles  has  been  getting  about  as  good  a  service  as  it  has 
been  paying  for.  However,  there  is  a  tendency  everywhere 
among  the  public  toward  the  use  of  the  better  grades  of  the 
service  offered. 

The  rates  suggested  by  Mr.  Miller  arc  somewhat  higher 
than  the  old  ones,  and  it  is  estimated  that  they  will  result  in 
an  increase  of  revenue  of  about  $90,000  a  year  to  the 
Pacific  Company  and  about  $174,000  to  the  Home  Company. 
The  difference  is  caused  by  the  fact  that  the  Home  Com- 
pany has  been  operating,  under  protest,  at  lower  rates  than 
the  Pacific  Company. 

In  relation  to  interchange  of  traffic  between  the  two  com- 
panies, Mr.  Miller  said  that  it  was  quite  feasible  from  a 
physical  point  of  view,  but  w-hetber  a  scheme  can  be  worked 
out  that  will  be  legally  and  commercially  practicable  is 
another  matter. 


told  represented  an  outlay  of  over  $100,000.  Fully  50,00 
visitors  were  in  the  city  from  all  parts  of  the  Unite 
States,  Canada,  Mexico  and  island  possessions  of  the  Unite 
States. 


Electrical    Decorations    in    Rochester   for    Convention 
of  Mystic  Shriners. 

Rochester,  N.  Y.,  was  this  week  in  the  hands  of  the 
Imperial  Council,  Ancient  Arabic  Order,  Nobles  of  the 
Mystic  Shrine.  Its  streets  were  crowded  with  men  in 
brilliant  Arabic  and  Oriental  costumes  and  at  night  its 
principal  avenues  were  aglow  with  the  light  from  some 
75'00o  30-watt  incandescent  lamps  arranged  in  canopies  at 
street  intersections  or  in  festoons  from  pole  to  pole  on 
either  side  of  all  main  avenues  leading  to  the  hotel  district 
from  the  various  railroad  terminals.  The  convention  be- 
gan on  Tuesday  morning  with  a  parade  in  costume  followed 
by  a  session  in  the  Convention  Hall  at  which  appropriate 
addresses  were  made  by  the  Mayor  of  the  city,  the  Lieu- 
tenant-Governor of  the  State  and  high  potentates  of  the 
order.  At  night  there  was  a  grand  parade  of  visiting 
Temples  and  Patrols,  with  brilliant  electric  illumination  on 
the  line  of  march,  including  floats  lighted  by  electricity 
furnished   by   storage   batteries. 

Main  Street,  State  Street,  St.  Paul  Street,  South  Avenue, 
Xorth  and  South  Clinton  Streets,  Court  Street,  Exchange 
Street,  Central  Avenue  and  Mortimer  Streets  were  fes- 
tooned with  lamps  and  high  canopies  were  suspended  from 
cables  at  the  intersections  of  the  main  streets  and  also 
between  blocks,  there  being  twenty-one  canopies  in  all, 
each  holding  1500  lamps.  In  addition  to  these  there  were 
numerous  emblems  of  the  Mystic  Shrine  order  outlined  in 
light.  Every  avenue  leading  into  the  city  had  a  sign  on 
whose  incoming  face  were  the  words  "Feel-to-hum"  and 
on  the  reverse  side  were  different  phrases  such  as  "Come 
Again,"  "Stay  With  Us"  or  the  name  of  the  Temple  in 
the  city  to  which  the  rOad  led. 

The  canopies  were  put  up  and  paid  for  by  public  sub- 
scription and  will  remain  in  place  and  be  lighted  all  summer 
long  at  a  rate  of  4  cents  per  kw-hour.  There  are  numerous 
other  large  gatherings  scheduled  to  assemble  in  Rochester, 
such  as  the  Grand  Army  of  the  Republic  next  month,  so 
that  the  canopy  eft'ects  will  suffice  for  all.  The  festooning, 
of  which  there  was  over  5  miles,  was  erected  by  a  Cincin- 
nati contractor  at  a  cost  of  $6300.  The  energy  for  lighting 
the  lamps  in  the  festoons  was  contributed  gratis  by  the 
Rochester  Railway  &  Light  Company.  Many  of  the  build- 
ings were  outlined  with  light  in  honor  of  the  occasion  and 
the  whole  city  was  gay  with  bunting,  flags  and  other  deco- 
rations appropriate  to  the  order. 

The  feature  of  the  week  was  the  Water  Carnival  on  the 
Genesee  River  on  the  evening  of  July  12.  The  preparations 
for  this  carnival  entailed  an  enormous  amount  of  labor. 
The  illuminated  parade  consisted  of  decorated  canoes, 
launches  and  club  floats.  These  proceeded  down  the  river 
to  a  point  below  the  Oak  Hill  Country  Club  and  then  up 
again  to  Big  Elm  Tree   Bend. 

On  July  13  there  was  a  grand  reception  and  ball  in  the 
New  York  State  Armory  which  was  the  concluding  feature 
of  the  convention.     It  is  estimated  that  the  decorations  all 


Electrical  Fires  in  Chicago. 


An  interesting  feature  of  the  recent  annual  report  of  M 
William  Carroll,  city  electrician  of  Chicago,  relates  to  th 
electrical  inspectors'  reports  on  electrical  fires  in  that  cit 
during  the  year  1910.  A  table  is  given  to  show  that  the: 
were  eighty  such  fires,  with  a  total  loss  of  $37,550,  a  sma 
amount  compared  with  the  total  fire  loss.  Of  this  amoun 
one  fire  caused  a  loss  of  $30,000,  the  cause  in  this  case  bein 
the  breaking  of  a  lighted  portable  incandescent  lamp,  tb 
sparks  from  which  fell  into  gasoline  and  oil  on  the  floo 
The  next  largest  loss  was  caused  by  a  fire  due  to  sparl 
from  a  defective  socket  falling  on  chemicals.  This  defei 
tive  socket  was  suspended  over  the  chemicals  by  lamp  cor 
extended  through  a  metal  hood.  The  loss  was  estimate 
by  the  inspector  at  $5,000.  In  all  other  cases  the  loss  w; 
comparatively  slight. 

Of  the  eighty  electrical  fires,  fifteen  were  due  to  lev 
tension  wires  short-circuited,  nine  to  motor  burn-outs,  seve 
to  sparks  from  motor,  five  to  overheated  flatirons,  five  1 
wires  srounded  in  conduit,  four  to  low-tension  win 
grounded,  four  to  defective  rheostats,  four  to  lightninj 
four  to  short-circuit  at  fixture  outlet,  four  to  breaking  c 
incandescent  lamp  and  the  rest  to  a  variety  of  causes. 


Electrical  Inspection  in  Chicago. 


An  electrical  inspector  in  charge,  reporting  to  the  cit 
electrician,  with  a  force  of  twenty-two  other  inspector 
constitutes,  with  clerical  assistance,  the  municipal  Burea 
of  Electrical  Inspection  of  Chicago.  The  work  of  tl 
bureau  is  increasing  at  the  rate  of  about  20  per  cent  a  yea 
and  in  his  recent  annual  report  the  city  electrician  makes 
plea  for  additional  inspectors. 

While  the  primary  object  of  the  work  of  the  bureau  is  1 
safeguard  life  and  property,  other  important  benefits  ai 
derived  by  the  general  public.  Safe  electrical  constructii 
is  verv  closelv  allied  with  good  engineering  practice,  ar 
an  installation  which  complies  with  the  high  standard  r^ 
quired  by  the  city  ordinance  may  be  considered  in  gener 
as  an  example  of  high-class  workmanship. 

^^'hen  a  fire  is  reported  the  Bureau  of  Electrical  Inspc 
tion  consults  its  records  at  once  to  see  whether  the  buildn 
is  wired  for  electricity.  If  it  is,  a  thorough  inspection 
made  to  determine  whether  the  fire  is  due  to  electric 
causes.  All  serious  or  fatal  accidents  due,  or  thought 
be  due,  to  electrical  causes  are  also  investigated.  A  speci 
investigation  has  been  made  of  fires  occurring  from  ele 
trical  causes  during  the  year  1910,  to  determine  what  pr 
portion  of  these  fires  occurred  in  buildings  wired  under  tl 
old  method,  where  insulators  were  not  used.  Such  fires  ; 
have  resulted  from  the  condition  of  the  wires  themselv 
have  been  classified  into  three  general  classes :  A,  whe 
wires  were  run  in  conduit;  B,  where  wires  were  instalk 
with  concealed  knob-and-tube  work ;  C.  where  wires  we 
not  placed  on  insulated  supports.  .'Vn  analysis  of  the  fi 
nres  obtained  shows  that  the  chances  for  fire  occurring  in 
Class  C  building  are  about  six  to  one  as  compared  with 
Class  A  building,  and  about  three  to  one  as  compared  wi 
a  Class  B  building. 

During  the  year  the  work  of  reinspecting  old  install 
tions  was  continued,  although  onlv  one  inspector  devoti 
his  entire  time  to  the  work.  A  complete  reinspection  h: 
been  made  of  the  Union  Stockyards  and  a  ?reat  improv 
ment  obtained  in  the  electrical  work  there.  The  great  ba 
of  the  work  of  the  bureau  has  to  do  with  the  inspection 
new  electrical  installations. 
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Meeting  of  Central-Station  Sales  Managers. 


The  second  annual  convention  of  sales  managers  of  a 

■  i  the  larger  Edison  companies  was  held  at  Briarcliff 
,c.  BriarclitT  Manor,  N.  Y.,  on  July  lo  and  ii.     The 
hairnian  of  the  convention  was  Mr.  R.  S.  Hale,  of  the  Bos- 
on Edison  company,  and  other  members  of  the  committee 
■'  rharge  were  Messrs.  E.  W.  Lloyd,  of  the  Commonwealth 

n  Company  of  Chicago,  and  T.  I.  Jones,  of  the  Edison 
iric  Illuminating  Company  of  Brooklyn.  Other  dele- 
atcs  present  were  Messrs.  H.  H.  Winter,  of  the  Seattle 
iClectric  Company ;  L.  R.  W'allis  and  E.  C.  Kimball,  of  the 
'-dison  Electric  Illuminating  Company  of  Boston;  G.  E. 
.liller,  of  the  Cleveland  Electric  Illuminating  Company; 
I.  D.  Israel,  of  the  Philadelphia  Electric  Company  ;  J.  C. 
'.IcLaughhn  and  W.  K.  Handy,  of  the  Potomac  Electric 
Company.  Washington ;  Miss  S.  M.  Sheridan,  P.  J.  Savage 
ind  E.  L.  Crosby,  of  the  Edison  Illuminating  Company  of 
Detroit;  L.  F.  Philo.  of  the  Union  Electric  Light  &  Power 
lorapany,  of  St.  Louis;  J.  F.  Becker.  L.  A.  Coleman  and 
'1.  B.  Smith,  of  the  United  Electric  Light  &  Power  Coni- 
any,  of  N'ew  York:  A.  A.  Pope  and  C.  A.  Littlefield,  of  the 
\evr  York  Edison  Company ;  T.  I.  Jones,  W.  W.  Freeman 
'nd  C.  A.  Graves,  of  the  Edison  Electric  Illuminating  Com- 

.if  Brooklyn,  and  J.  F.  Gilchrist,  of  the  Commonw'ealth 

II  Company  of  Chicago. 
.:  sessions  on  Monday  the  topics  of  discussion  were 
'Signs,"  "Tungsten  Lamps,"  "Customers'  Deposits  and 
credits,"  ''Contract  Order  Routine"  and  "Shortening  the 
irae  of  Installation  After  Application  Has  Been  Signed." 
)n  Tuesday  the  subjects  were  "Financing  Customers'  In- 
estment  and  House  Wiring."  "Advantages  of  National 
idvertising."  "Compensation  for  Solicitors"  and  "Electric 
lates."  The  object  of  the  convention  is  to  bring  together 
len  who  are  carrying  on  the  same  kind  of  business  in 
lifferent  cities  who  are  not  competitors,  in  order  to  discuss 
fnportant  problems  with  which  they  have  to  deal. 


Meeting  of  Empire  State  Association. 


meeting  of  the  Empire  State  Gas  &  Electric  Association 
.  ;ib  held  at  Trenton  Falls,  X.  Y.,  on  Tune  24,  in  accord- 
nce  with  the  plan  to  hold  meetings  throughout  the  year 
;t  different  points  in  the  State.  The  attendance  was  about 
o.  The  business  session  was  devoted  to  the  discussion  of  a 
umber  of  different  subjects,  including  the  use  of  electric 
■,r  gasoline  auto  trucks,  methods  pursued  in  the  extension  of 
lains  and  the  practice  regarding  non-payment  cut-offs. 
^fter  the  conclusion  of  this  session  a  lunch  was  served.  In 
he  afternoon  most  of  the  delegates  inspected  the  power- 
■ouse  of  the  Utica  Gas  &  Electric  Company.  Some  of  the 
lembers  visited  the  location  where  the  company  may  install 
.nother  dam  and  reservoir.  Mr.  J.  C.  De  Long,  of  the 
— icuse  Lighting  Company,  presided  at  the  meeting. 


Meeting    of  Heating  and  Ventilating  Engineers. 

The  summer  semi-annual  meeting  of  the  American 
.ociety  of  Heating  and  Ventilating  Engineers  was  held  at 
•le  Hotel  LaSalle,  Chicago,  July  6  and  7,  with  President 
t.  P.  Bolton,  of  N'ew  York,  in  the  chair.  Following  an 
ddress  of  welcome  by  Mr.  George  Mehring,  of  the  Illinois 
hapter  of  the  society,  the  president  delivered  his  official 
ddress.  in  which  he  pointed  out  some  interesting  effects  on 
|ie  climate,  rainfall  and  temperature  of  cities  occasioned  by 
jie  huge  quantity  of  coal  burned  for  heating  and  power 
urposes.    Data  quoted  by  Mr.  Bolton  for  the  city  of  New 

ork  showed  that  during  the  year  1909  1,400,000  tons  of 
Dal  were  burned  for  transportation  purposes,  885.000  tons 
Y  the  lighting  companies  and  920,000  tons  for  the  produc- 


tion of  gas,  while  512,000  tons  of  oil  were  used  for  gas 
enrichment,  equivalent  to  758,000  tons  of  coal.  The  745 
power  plants  in  New  York's  industrial,  hotel  and  business 
buildings  consume  about  2,200,000  tons  annually,  while 
6,380,000  tons  are  used  for  domestic  purposes  in  houses, 
stores  and  apartments.  Adding  an  appropriate  portion  for 
Jersey  City,  the  total  equivalent  coal  consumption  in  the 
New  York  district  is  thus  nearly  19,000,000  tons  per  year. 
The  combustion  of  this  huge  quantity  of  coal  produces 
about  614,000,000,000  heat  units  daily,  which  would  add  33/2 
deg.  to  the  temperature  of  tlie  amosphere  one-half  mile  in 
height  over  the  area  of  New  York. 

.\dding  to  this  the  heat  from  all  other  sources,  including 
animal  heat,  friction,  etc.,  enough  heat  units  arc  available 
to  raise  the  temperature  i  mile  high  over  the  entire  area 
of  the  city  through  5  deg.  Fahr.  A  secondary  but  objec- 
tionable effect  of  this  great  emission  of  heat  is  upon  the 
rainfall,  as  is  definitely  shown  by  the  records  of  precipita- 
tion. Cloudless  days  have  increased  in  proportion,  and  a 
condition  is  reached  where  the  moisture  even  when  present 
in  the  atmosphere  is  not  precipitated  as  rain,  but  remains 
suspended  as  fog.  Examinations  of  records  kept  by  the  New 
York  authorities  show  that  the  occurrence  of  a  temperature 
as  low  as,  or  lower  than,  zero  has  been  of  less  frequency  for 
many  years,  and  since  1904  has  not  been  experienced  at  all. 
Curves  illustrating  these  facts  were  included  in  President 
Bolton's  paper,  showing  by  a  sort  of  stair-step  diagram  that 
this  practical  elimination  of  zero  conditions  has  been 
brought  about  by  artificial  means.  The  decrease  in  precipi- 
tation during  the  winter  months  since  1884  is  also  shown 
graphically  by  a  second  curve  partaking  of  similar  stair- 
step characteristics.  The  coal  consumption  of  Nevv'  York 
City,  concluded  the  author,  is  by  no  means  excessive  com- 
pared with  the  per  capita  rate  throughout  the  country.  At 
the  present  time  the  majority  of  domestic  heating  is  effected 
at  a  very  low  percenta<je  of  efficiency,  and.  he  added.  "We 
must  look  forward  to  better  methods  for  the  production  of 
heat  as  well  as  for  power,  especially  in  great  cities,  prob- 
ably by  greater  concentration  in  central-station  heating 
plants  in  place  of  the  wasteful  processes  of  domestic  heat- 
ing and  power.'" 

Following  the  reports  of  various  committees  a  paper  on 
the  subject  of  "Free  Engineering"  was  presented  by 
Messrs.  Perry^  West  and  George  W.  Knight.  The  authors 
pointed  out  that  the  tendency  of  large  manufacturing  com- 
panies to  furnish  free  of  charge  expert  technical  advice  to 
their  customers  results  in  an  injustice  to  practising  engi- 
neers, who  thus  suffer  a  reduction  in  fees.  On  the  other 
hand,  the  manufacturers  are  put  to  a  large  and  unw-arranted 
expense  which  must  be  borne  by  them  at  a  loss  or  else 
charged  for  by  increasing  the  price  of  the  equipment  or 
machinery  sold. 

Mr.  Paul  P.  Bird,  former  smoke  inspector  for  the  city 
of  Chicago,  followed  with  a  paper  on  "Some  Phases  of 
Smoke  Prevention,"  in  which  he  discussed  the  problems  of 
atmospheric  pollution  met  w-ith  in  Chicago,  and  the  meth- 
ods by  which  this  free  carbon  and  the  soiling  of  the  city 
can  be  prevented  through  intelligent  inspection  and  smoke 
prevention.  During  the  discussion  of  a  paper  later  in  the 
meeting  Mr.  Gifford.  of  Chicago,  recounted  that  from  an 
air-washing  machine  delivering  40,000  cu.  ft.  of  air  per 
minute  and  operated  ten  hours  per  day  60  lb.  of  solid  mat- 
ter was  taken  every  three  days.  About  one-half  of  this 
material,  he  said,  was  carbon,  the  remainder  being  dust, 
etc..  among  which  pieces  of  vegetable  fiber,  peanut  shell, 
coffee,  etc..  were  found,  depending  upon  the  location  of  the 
installation.  Such  an  air-washing  machine  removes  about 
99  per  cent  of  the  solid  material  from  the  air,  said  the 
speaker.  President  Bolton  pointed  out  that  the  results  of 
these  air-washing  installations  might  also  prove  excellent 
gages  of  the  density  of  smoke  in  given  cities  or  localities. 

Mr.  Frank  L.  Busey  read  a  paper  on  "A  Proposed  Basis 
for  Rating  House-Heating  Boilers  and  Furnaces"  which 
referred  particularly  to  small  and  medium-sized  installa- 
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tions  of  steam  and  hot-water  boilers  and  warm-air  furnaces 
ranging  between  2  lip  and  50  hp.  Mr.  Busey  s  paper  pointed 
out  the  unsatisfactory  conditions  under  which  this  small 
equipment  is  now  rated  with  two  or  three  times  the  capac- 
ity which  can  be  developed  under  normal  working  condi- 
tions. The  tests  cited  were  made  at  the  engineering  experi- 
ment station  of  the  University  of  Illinois,  using  coals  of 
various  character  and  quality. 

The  session  of  Friday  morning  was  opened  with  a  paper 
on  "The  Heating  and  Ventilating  of  High-School  Buildings 
in  Decatur,  111."  The  group  of  buildings  described  has  its 
own  separate  fireproof  boiler  house,  containing  three  450-hp 
high-pressure  tubular  boilers  for  burning  bituminous  coal. 
Steam  from  these  units  operates  one  75-k\v  and  one  50-kw 
turbine-generator  set,  delivering  125-250-volt  direct  cur- 
rent for  motors  and  lighting.  While  these  turbines  are  not 
as  economical  as  recipi'ocating  engines,  said  the  author, 
they  are  operated  only  when  heat  is  required  for  the  building, 
so  that  the  production  of  electricity  is  carried  on  virtually 
as  a  by-product  operation.  The  noiseless  operation,  long  life 
and  the  small  space  occupied  by  the  turbines,  together  with 
the  fact  that  they  require  no  internal  lubrication,  relieving 
the  boilers  of  oil,  were  factors  in  the  selection  of  these 
small  units.  The  supply  fan  for  the  old  building  is  belted 
to  a  50-hp  motor  and  delivers  air  to  reheating  coils  in 
plenum  chambers.  A  2y,-hp  motor  driving  an  exhaust  fan 
also  locally  ventilates  through  metal  ducts  all  toilet-rooms. 
All  main  vent  flues  can  be  cut  off  by  compressed-air-oper- 
ated dampers  controlled  from  the  engine-room.  Thermo- 
stats in  the  classrooms  move  mixing  dampers,  which  change 
the  temperature  of  the  air  without  curtailing  its  volume. 
In  tliis  way  the  power  of  the  entire  plant  is  finally  directed 
to  warming  the  most  difficult  room.  In  the  new  building 
the  supply  fans,  driven  by  20-hp  belted  motors,  deliver 
120,000  cu.  ft.  of  air  per  minute.  The  chemical-laboratory 
hoods  and  other  places  requiring  local  ventilation  are  ex- 
hausted by  an  8-hp  motor-driven  fan  of  special  corrosion- 
resisting  material.  In  starting  to  warm  the  building  in  the 
morning  the  fresh-air  intake  can  be  cut  off  and  the  air 
already  within  the  building  circulated  in  a  closed  path, 
effecting  an  appreciable  saving  of  fuel. 

In  the  absence  of  the  author.  Secretary  W.  W.  Macon 
read  a  paper  on  "The  Ventilation  of  the  Macy  Store,  New- 
York,"  prepared  by  Mr.  D.  M.  Quay.  The  author's  remarks 
referred  particularly  to  the  ventilating  of  the  sub-pavemeni. 
levels,  which  are  denied  natural  sunlight  and  air.  Five 
hund-ed  persons  are  now^  employed  in  this  basement,  a  num- 
ber of  them  being  boys  and  girls  fourteen  years  of  age,  who 
are  admitted  with  the  full  sanction  of  the  New  York  board 
of  health  in  view  of  the  healthful  conditions  now  obtaining 
in  the  basement.  The  general  sentiment  is  expressed  by 
visitors'  remarks  on  the  purity  of  air.  The  atmospheric 
supply  comes  from  a  point  above  the  roof  level,  being  car- 
ried down  a  shaft  12  ft.  x  24  ft.  in  section  and  through 
tempering  coils,  from  which  it  is  discharged  into  the  dis- 
tributing ducts  by  two  pairs  of  l6o-in.  steel-plate  blowers. 
On  account  of  the  chimney  effect  of  the  lofty  intake  .shaft 
motors  25  per  cent  heavier  than  usual  had  to  be  provided. 
The  vitiated  air  from  the  machinery-rooms,  shipping  de- 
partment and  other  rooms  is  discharged  by  motor-driven 
exhaust  fans.  The  mechanical  equipment  of  the  Macy  store 
includes  3000  hp  in  boilers,  four  500-hp  and  two  300-hp 
electrical  generating  units,  thirty-two  hydraulic  elevators, 
a  25-ton  refrigerating  and  v/ater-cooling  system,  four 
escalators,  parcel  delivery  and  conveyor  system,  and  a 
vacuum-cleaning  system. 

"Street-Car  Ventilation"  was  the  title  of  a  paper  read  bv 
Mr.  W.  Thorn,  who  declared  that  this  subject  has  not  re- 
ceived the  attention  its  importance  demands,  the  small  win- 
dows of  the  monitor  deck  being  generally  relied  upon  to 
freshen  the  air  within  the  car.  Several  special  devices, 
said  Mr.  Thorn,  have  been  developed  to  meet  the  changed 
conditions  with  modern  pay-as-you-enter  cars  having  the 
front  platform  closed.    One  general  type  depends  upon  the 


speed  of  the  car  for  its  operation,  while  the  others  euiplo 
local  mechanical  draft.  The  Chicago  ordinance  require 
the  supply  of  350  cu.  ft.  of  air  per  hour  per  passengei 
stipulating  that  this  air  shall  be  brought  into  the  car  belo\ 
the  heads  of  the  seated  passengers  and  taken  out  above  th 
heads  of  the  standing  passengers.  A  mechanical  syster 
used  in  that  city  consists  of  a  motor-driven  exhaust  fa; 
located  on  the  vestibule  roof.  An  exhaust  chamber  is  former 
in  the  upper  ceiling  of  the  car,  there  being  openings  at  vari 
ous  points  in  the  ceiling  and  intakes  at  several  points  in  th 
tloor,  where  they  can  be  connected  to  the  electrical  heater; 
The  34 -hp  fan  motor  drives  a  9-in.  cone  fan  capable  0 
handling  33,000  cu.  ft.  of  air  per  hour.  The  size  of  th 
eight  intakes  located  under  the  seats  near  the  electric  heat 
ers  is  arranged  for  a  maximum  velocity  of  about  400  f 
per  minute.  A  number  of  aspirator  systems  have  bee 
employed,  the  velocity  of  the  car  being  used  as  the  sourc 
of  circulation.  Tests  have  shown  that  with  electric  heat 
crs  the  amount  of  energy  required  to  heat  mechanicall 
ventilated  cars  is  no  greater  than  with  deck-window  venti 
lation.  The  reason  for  this,  said  Mr.  Thorn,  probably  lie 
in  the  greater  efificiency  of  the  heating  units  when  workin 
on  a  continuous  flow  of  fresh  air  as  against  the  ordinar 
practice  of  placing  the  heaters  in  a  dead-air  space  wher 
energy  is  lost  in  heating  the  material  of  the  seats  and  ac 
jacent  woodwork. 

On  the  convention  program  were  set  down  a  number  c 
subjects  for  discussion  by  the  delegates.  One  of  thesi 
"The  So-Called  Superiority  of  Exhaust-Steam  Over  Live 
Steam  Heating,"  provoked  a  lively  discussion  by  the  advc 
cates  of  the  different  systems.  Prof.  J.  D.  Hoffman,  c 
Purdue  University,  pointed  out  that  live  steam  is  obvious! 
hotter  than  an  equivalent  amount  of  exhaust  steam  froi 
which  the  heat  units  have  been  removed  during  the  expar 
sion  through  engine  cylinders.  President  Bolton  said  thr 
the  claim  of  the  exhaust-steam  advocates  has  sometime 
been  that  the  presence  of  moisture  in  this  steam  aids  in  th 
transmission  of  heat  from  the  steam  to  the  radiator  sui 
face.  Mr.  Gifford  substantiated  this  point,  declaring  thi 
saturated  steam  has  a  higher  heating  value  in  practical  us 
than  live  steam,  and  he  also  said  that  an  engine  or  othf 
prime  mover  is  the  most  efficient  and  economical  kind  of 
reducing  valve. 

Among  the  entertainment  features  of  the  convention  wer 
a  reception  on  the  Hotel  La.Salle  roof  garden,  a  25-mi 
automobile  ride  through  the  parks  and  boulevards  of  Ch 
cago,  a  moonlight  boat  ride  on  Lake  Michigan,  inspectio 
trips  through  the  mechanical  plants  of  the  Blackstone,  Cor 
gress  and  LaSalle  hotels,  besides  several  special  entertair 
ment  features  for  the  visiting  ladies. 


Modification  in  New  York   System  of  Accounts. 


An  order  was  passed  by  the  New  York  Public  Servic 
Commission,  First  District,  on  June  23,  modifying  the  un 
form  system  of  accounts  for  electrical  corporations.  Effe< 
tive  on  Jan.  l,  1912,  two  additional  primary  accounts  ai 
to  be  provided  in  the  classification  of  operating  expense 
They  will  be  entitled  "joint  transmission  expense — dr."  an 
■'joint  distribution  expense — dr." 

The  text  of  "joint  transmission  expense"  provides  tht 
when  any  transmission  wires  or  cables  or  any  poles  or  coi 
duits  carrying  the  same  are  maintained  by  another  perse 
or  company  for  the  joint  benefit  of  the  accounting  corpon 
tion  and  others  under  an  arrangement  for  apportioning  tl 
expense  of  maintenance  and  operation  the  portion  of  sue 
expense  to  be  met  by  the  accounting  corporation  shall  t 
charged  to  this  account.  The  portion  so  charged  may  ii 
elude  provision  for  depreciation  of  such  structure  or  facil 
ties  as  well  as  current  outlay  for  repair,  but  must  not  ii 
elude  any  allowance  for  profit  or  return  upon  such  pror 
erty.  The  allowance  for  profit  should  be  charged  to  tl 
sub-account  "joint  facility  rents"  under  "other  rent  dedu' 
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■IIS.  \\  iicrc  no  aii;iiii;<.uKiu  exists  for  division  of  the 
cpense  of  maintaining  a  joint  facility  the  entire  payment 
,  chargeable  to  tlie  sub-account  "transmission  subway 
mt"  or  the  sub-account  "miscellaneous  rent  deductions" 
tder  "otlier  rent  deductions." 

•When  any  distribution  structure  or  facilities  are  main- 
lined by  another  person  or  company  for  the  joint  benefit 
the  accounting  corporation  and  others  under  an  arrange- 
lent  for  apportioning  the  expense  of  maintenance  and 
deration  the  portion  of  such  expense  to  be  met  by  the 
/counting  corporation  shall  be  charged  to  the  account 
oint  distribution  expense."  The  portion  so  charged  may 
•elude  provision  for  depreciation  of  such  structure  or 
icilities  as  well  as  current  outlay  for  repair,  but  nnist  not 
elude  any  allowance  for  profit  or  return  upon  such  prop- 
ity.  The  allowance  for  profit  should  be  charged  to  the 
;b-account  "joint  facility  rents"  under  "other  rent  reduc- 
bns."  Where  no  arrangement  exists  for  the  sharing  ol 
le  expense  of  maintaining  a  joint  facility  the  entire  pay- 
lent  is  chargeable  to  the  sub-account  "distribution  subway 
int"  or  the  sub-account  "miscellaneous  rent  deductions" 
ider  "other  rent  deductions,"  according  to  the  kind  of 
icility. 


Gas-Rate  Controversy  in  Chicago. 


'Rates  of  75  cents  for  the  first  year,  70  cents  for  the  sec- 
(d  and  third  years  and  68  cents  for  the  fourth  and  fifth 
^rs  have  been  recommended  by  the  City  Council  commit- 
t'  on  gas,  oil  and  electric  light  as  the  price  for  gas  in 
Uicago.  The  Council  has  not  yet  adopted  the  committee's 
iV'ort,  however,  and  if  it  does  the  People's  Gas  Light  & 
(*ke  Company  ma}'  fight  the  reduction  in  the  courts.  The 
jfesent  rate  is  85  cents.  Under  the  preceding  administra- 
tln,  when  the  committee  was  differently  constituted,  it 
(iployed  Mr.  W.  J.  Hagenah  as  an  expert  to  investigate 
^  company's  business  and  recommend  a  reasonable  rate. 
k".  Hagenah  reported  in  favor  of  77-cent  gas,  but  his 
taort  was  not  satisfactory  to  the  new  committee,  which 
Aployed  Mr.  Edward  W.  Bemis  as  a  second  expert.  Mr. 
Jimis  recommended  a  sliding  scale  of  75  cents  for  one 
3ar,  70  cents  for  three  years  and  65  cents  for  one  year. 
'^e  committee  changed  these  figures  somewhat,  arriving 
S  the  decision  mentioned  previously.  Mr.  Bemis  consid- 
t?d  Mr.  Hagenah's  figures  too  high  in  many  respects. 
iter  refusing  to  divulge  records  and  working  data  on 
Mich  his  report  was  based,  Mr.  Hagenah  resigned  from 
fe  service  of  the  committee  on  July  7.  He  said  that  the 
iformation  was  obtained  from  the  gas  company  in  confi- 
<nce  and  he  would  not  break  his  promise. 


Rate   Question  in  Toledo  and  Cleveland. 


Solicitor  Schreiber,  of  Toledo,  Ohio,  has  filed  suit 
..;st  the  Toledo  Railways  &  Light  Company  to  force  it 
t,  accept  a  franchise  that  was  enacted  by  the  City  Council 
i;  May  of  this  year.  This  franchise  fixes  the  rate  for 
f ergy  at  8  cents  per  kw-hour,  with  a  discount  for'  payment 
'.  hills  within  a  stipulated  time.  The  minimum  charge  is 
fed  at  50  cents  per  month.  The  company  had  informed 
t^'  City  Council  that  it  could  not  accept  this  ordinance,  and 
F.iposed  another  plan  by  which  the  consumers  would  be 
carged  according  to  the  amount  of  energy  used.  In  cases 
v/ere  an  ordinary  amount  w-as  consumed  the  charges  would 
I  even  lower  than  those  fixed  by  the  ordinance,  and  where 
i|-'d  in  large  amounts  it  would  be  furnished  at  such  a  price 
3,to  be  attractive.  The  suit  filed  asks  for  an  injunction  to 
F;vent  the  company  from  disconnecting  consumers  who 
fj  to  pay  their  bills  according  to  the  company's  figures. 
The  petition  states  that  the  company  has  been  operating 
uder  grants  made  to  the   General   Chandelier   Company, 


Citizens'  Electric  Lighting  I  ompany,  Toledo  Brush  Elec- 
tric Light  &  Power  Company,  Toledo  Consolidated  Elec- 
tric Company,  Toledo  I'Llectric  Street  Railroad  Company 
and  the  Western  Electric  Light  &  Power  Company. 

An  attempt  is  being  made  to  reduce  the  prices  charged  by 
the  Cleveland  Electric  Illuminating  Company,  Cleveland, 
Ohio,  for  service.  These  rates  now  range  from  i2)/2  cents 
per  kw-hour  to  5  cents,  according  to  the  number  of  lamps 
used  and  the  amount  of  energy  consumed.  Councilman 
Haserodt  has  prepared  an  ordinance  that  will  carry  into 
effect  the  plans  fornnilated  by  the  late  Mayor  Tom  John- 
son, which  would  reduce  the  rates  perhaps  one-third,  mak- 
ing the  maximum  8  cents  instead  of  12^  cents.  The  basis 
of  the  proposed  ordinance  is  the  provision  in  the  company's 
contract  with  the  city  that  the  rates  may  be  readjusted  by 
the  City  Council  at  the  end  of  each  ten-year  period.  This 
provision  has  not  been  taken  advantage  of  for  .some  time. 


Rate  Discussion  at  Los  Angeles. 


Bv  LeRoy  W.  Allison. 

Through  an  ordinance  drafted  by  the  City  Council  under 
recommendations  of  the  Board  of  Public  Utilities  and  a 
favorable  vote  of  the  people  (see  Electrical  World,  July  19, 
1910),  Los  Angeles,  Cal.,  has  been  accorded  a  7-cent  light- 
ing rate,  with  $1  minimum,  during  the  past  year.  In  the 
fixing  of  charges  for  the  ensuing  year,  July,  1911-12,  the 
city  has  again  engaged  in  a  controversy. 

On  May  15  the  Board  of  Public  Utilities,  a  body  of  three, 
who,  like  the  members  of  other  commissions,  serve  without 
renumeratioJi  and  solely  for  the  honor  attending  the 
position,  with  the  assistance  of  its  regularly  employed 
engineer,  Mr.  T.  B.  Comstock,  and  three  consulting  engi- 
neers. Prof.  W.  F.  Durand,  Leiand  Stanford  University ; 
Mr.  E.  F.  Scattergood,  chief  electrical  engineer  of  the  city 
power  bureau,  and  Dr.  George  L.  Hoxie,  New-  York, 
adopted  a  new  schedule  of  rates  to  become  effective  July  i. 
These  were  based  on  a  valuation  of  the  existing  plants  of 
the  power  companies,  allowing  a  6  per  cent  depreciation  on 
physical  property,  excluding  real  estate  and  permitting  a 
percentage  of  return  to  capital  invested  of  approximately 
7  per  cent. 

The  appraisal  made  of  two  of  the  three  plants  serving  the 
city  by  the  board  of  engineers  conceded  to  the  Southern 
California  Edison  Company  a  value  of  $6,466,241,  includ- 
ing a  contract  with  the  Los  Angeles-Pacific  Railway.  One 
million  dollars  of  this  sum  represented,  in  the  words  of  the 
board,  "possible  legitimate  expenses  for  development  which 
may  not  have  been  covered  by  past  earnings."  The  Los 
Angeles  Gas  &  Electric  Company  was  credited  with 
$2,570,415.  Lack  of  suflScient  time  necessitated  the  omis- 
sion of  an  inventory  of  the  Pacific  Light  &  Power  Com- 
pany. The  annual  statement  filed  by  this  corporation  at  the 
commencement  of  the  year  gives  gross  earnings  of  $1,333,- 
900,  and  property  valuation,  neglecting  franchise,  of 
$6,474,061. 

LIGHTING     R.\TES. 

The  approximate  annual  output  for  lighting  in  the  city 
is  for  the  Southern  California  Edison  Company,  13,687,383 
kw-hours;  Los  Angeles  Gas  &  Electric  Company,  15,040.486 
kw-hours;  Pacific  Light  &  Power  Company,  11,022,565  kw- 
hours.  The  metered  connections  are  between  57,000  and 
60.000. 

By  considering  the  various  classes  of  consumers  and 
distributing  cost  for  supplying  service  the  board  fixed 
what  it  believed  just  and  equitable  rates  to  company  and 
consumers.  A  curve,  shown  in  Fig.  i,  was  laid  down  for 
comparison  of  the  rates  in  force  and  those  proposed  for  a 
consumption  under  300  kw-hours  per  month.  In  accord- 
ance with  their  conclusions  a  sliding  scale  of  charges  per 
month  was  established  as  follows: 

First  250  kw  -hours,  6^2  cents ;  between  250  kw-hours  and 
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500  kw-hours,  6  cents;  between  500  k\v-hoiirs  and  1000  kw- 
hours.  5  cents;  between  1000  kw-hours  and  2000  kw-hours, 
4  cents;  between  2000  kw-hours  and  4000  kw-hours,  3 
cents;  in  excess  of  4000  kw-hours,  2^  cents.  The  $1  mini- 
mum was  abolished  and  in  its  stead  a  standing  charge  of 
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Fig.    1 — Comparison    of    Unit    Rates   for    Consumption    Less    than 
30   Kw-hours  per   Month. 

35  cents,  termed  a  "connection  charge,"  was  established, 
this  being  based  upon  the  cost  to  the  company  of  rendering 
service,  such  as  meter  connection,  reading  meters,  testing 
and  repairs,  collecting  and  clerical  work. 

The  curve  shown  in  Fig.  2  gives  the  cost  to  the  small 
consumer  under  the  present  and  suggested  rate.  It  shows, 
as  does  Fig.  i,  that  when  using  under  10  kw-hours  the  user 
is   benefited ;    the   increase    applies   to   those   who   consume 
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Fig.  2— Aggregate  Charge  up  to  70   Kw-hours. 

between  lo  kw-hours  and  70  kw-hours,  who  are  variously 
estimated  to  represent  from  70  per  cent  to  90  per  cent  of 
the  consumers.  Beyond  70  kw-hours  the  charge  again 
becomes  lower. 

ENERGY    RATES    FOR    MOTORS. 

This  is  the  first  year  that  the  city  has  extended  its  regu- 
lation to  energy  rates  for  motors.  The  schedule  as  pro- 
vided by  the  board  reduced  the  base  from  9  cents  to  7 
cents  per  kw-hour,  the  new  rates  being  as  follows : 

First  100  kw-hours,  7  cents;  between  100  kw-hours  and 
500  kw-hours,  6  cents;  between  500  kw-hours  and  1000  kw- 
hours.  5  cents;  between  1000  kw-hours  and  1500  kw-hours, 
4  cents;  between  1500  kw-hours  and  2000  kw-hours,  3 
cents;  in  excess  of  2000  kw-hours,  2  cents.  There  is  a 
minimum  charge  of  50  cents  per  month  per  horse-power 
installed. 

A  special  schedule  arranged  on  the  block  system  is  based 
on  a  maximum  demand,  or  fixed  charge,  plus  an  energj-- 
consumption  charge.  The  fixed  charges  are  $1.50  a  month 
per  horse-power  for  demand  from  i  hp  to  10  hp;  $1  a 
month  per  horse-power  for  demand  from  11  hp  to  20  hp, 
and  50  cents  a  month  per  horse-power  for  demands  in  ex- 
cess of  20  hp.  Thus  a  consumer  having  a  maximum  de- 
mand of  30  hp  would  be  asked  to  pay  a  fixed  charge  of  $15 
for  the  first  10  hp,  plus  $10  for  the  next  10  hp  and  $5  for 


the  next  10  hp,  or  a  total  of  $30.  To  this  would  be  ad  J 
the  cost  of  electrical  energy  at  the  following  rates :  r 
the  first  3000  kw-hours,  2  cents;  100,000  kw-hours,  i  c  , 
and  all  above,  0.9  cent.  Where  the  consumer  is  given  ; 
option  of  direct  current  and  alternating  current  and  eks 
the  former  the  rates  given  in  the  special  schedule  incre; 
15  per  cent. 

PUBLIC   DISCUSSION. 

Declaring  that  the  proposed  rates  discriminated  agait 
the  small  resident  consumer,  many  citizens  and  protects 
organizations  filed  protests  with  the  Mayor.  Indust  i 
companies  also  entered  complaint  that  their  present  ts 
would  be  increased  under  the  new  schedule,  and,  as  p  - 
vided  by  the  city  law,  the  matter  was  placed  before  ; 
City  Council. 

Argument  between  the  City  Council,  citizens  and  ; 
Board  of  Public  Utilities  reaching  no  ultimate  conclusi  . 
a  special  committee  composed  from  the  membership  of  : 
Council  was  appointed  to  confer  with  Engineers  Scatl- 
good  and  Comstock  and  instructed  to  arrive  at  an  amic?  ? 
decision.  Almost  coincident  with  this  ruling  the  Board 
Public  Utilities  tendered  resignations  to  the  Mayor  June 
which  were  accepted. 

On  July  I  the  special  committee  introduced  an  ordina 
providing  a  schedule  of  rates  practically  identical  with  t 
now  in  force  and  reducing  the  $1  minimum  to  75  ce 
This  is  shown  in  the  diagram,  Fig.  2.  The  effective  char 
become  as  follows : 

Lighting  Rates. — -No  meter  charge.     Alinimuni  charge 
cents  per  month.     First  250  kw-hours,  7  cents.    Continu 
the  same  as  suggested  by  the  board  up  to  above  4000 
hours. 

Energy  Rates  for  Motors. — First  100  kw-hours,  7  cei 
between  100  kw-hours  and  300  kw-hours,  6  cents ;  betw 
300  kw-hours  and  500  kw-hours,  5  cents ;  between  500 
hours  and  1000  kw-hours,  4  cents;  between  1000  kw-hc 
and   1500  kw-hours,  3  cents;  between   1500  kw-hours 
2000  kw-hours,  2I/2  cents ;  between  2000  kw-hours  and  3 
kw-hours,  2  cents ;   between  3000  kw-hours   and   4000  '  ■ 
hours,  lyi  cents;  in  excess  of  4000  kw-hours  1.4  cents. 

The  ordinance  was  formally  considered  a  week  later  i 
again  on  July  11. 


New  York  Commission    News. 


The    Public    Service   Commission,    Second    District,    s 
authorized  the  Central  Hudson  Gas  &  Electric  Compan; ' 
issue  $1,400,000  of  5  per  cent  thirty-year  bonds,  for  the  f  - 
pose  of  paying  off  and  canceling  bonds  of  the  Poughkeej 
Light,  Heat  &  Power  Company  to  the  amount  of  $6oo.c 
of  the   Newburgh   Light,   Heat   &   Power   Company  to 
amount  of  $700,000,  and  of  the  Hudson  Counties  Ga 
Electric  Company  to  the  amount  of  $100,000,  these  o 
panies  having  been  consolidated  with  the  permission  of 
commission.     The    company    is    also    authorized    to    i^ 
$600,000  bonds,  to  be  sold  at  not  less  than  95^4.  ^ot  the 
charge    of    obligations    of    the    consolidated    company 
curred  for  proper  capital  purposes. 

This  week  the  commission  will  have  further  hearings 
the   complaints   of   various    municipalities    in    Westche  r 
County   against  the  Westchester   Lighting   Company  ai" 
prices  of  gas  and  electricity. 

The  Public  Service  Commission,  Second  District,  ' 
authorized  the  Northern  Westchester  Lighting  Compan; ' 
exercise  franchises  granted  for  the  furnishing  of  gas  i 
electricity  to  the  villages  of  Pleasantville  and  Brian  i 
Manor  and  in  the  town  of  Mount  Pleasant. 

The  commission  has  approved  of  the  sale,  transfer  ^ 
assignment  to  the  New  York  Telephone  Company  of  a  1  - 
tain  franchise  granted  by  the  board  of  trustees  of  the  - 
lage  of  Cobleskill  and  held  by  the  Cobleskill  Teleph-* 
Company.     The   petition   states   that   the   best   interests  ' 
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i:  telephone-using  public  in  tlie  villages  of  Cobleskill, 
i.wyersviiie,  Sliaron  and  the  surrounding  territory  will  be 
r^'ed  bv  the  direct  ownership  and  operation  of  the  prop- 
t':y  by  the  New  York  Telephone  Company.  The  coni- 
{■ny  also  proposes  to  merge  tlie  Cobleskill  &  Sharon  Tele- 
|one  Company. 


Maryland  Commission  News. 


'I'he  Maryland  Public  Service  Commission  received  last 
vck  from  the  Consolidated  Gas,  Electric  Light  &  Power 
liiipauy  replies  to  complaints  made  as  to  the  prices  of  gas 
al  electricity  by  Mayor  Preston  and  City  Solicitor  Poe.  The 
Cinpany  stated  that  it  is  ready  to  facilitate  the  inquiry  and 
\\x  the  conunission  pass  upon  the  reasonableness  of  the 
t'es.  The  property  and  plants  of  the  company  and  its  rec- 
tJs  and  books  are  open  to  investigation  by  the  commis- 
&n.  The  answer  also  indicates  that  future  reductions  in 
res  are  probable,  the  policy  of  the  company,  ,is  stated, 
tjng  to  reduce  voluntarily  the  price  of  its  coirmoditics 
Mon  the  growth  of  its  business  and  the  cost  of  operation 
r.Jce  reductions  possible.  The  reply  to  the  complaint 
E.iut  the  cost  of  electricity  was  filed  by  Mr.  Herbert  A. 
Vg^er,  vice-president  in  charge  of  the  electric  division. 
I'th  answers  hold  that  th-:  present  prices  charged  for  gas 
a  I  electricity  arc  not  unjust  or  unreasonable. 

I'reparatory  to  the  inquiry  into  the  rates  of  the  Consoli- 
fl  '■•!  company,  the  commission  has  approved  an  outline 
rd  by  its  chief  engineer,  Charles  E.  Phelps,  covering 
Ml  information  to  be  included  in  the  investigation. 
Icse  items  are  grouped  under  six  different  schedules  and 
cer  the  following  subjects:  Schedule  i — Book  values 
c  the  .elements  that  make  up  the  total  valuation  of  the  plant 
ajd  property  operated  by  the  electric  division  of  the  com- 
j;_:iy  for  municipal  street  lighting;  2 — Operating  income 
ai  expenses  of  the  electric  division;  3 — Data  in  respect  to 
t;  production  and  distribution  of  electricity ;  4 — Book 
vlues  giving  the  valuation  of  the  separate  items  in  the  gas 
C'ision  of  the  company;  5 — Operating  income  and  ex- 
pses  of  the  gas  division;  6 — Data  in  respect  to  the  manu- 
f"ture  and  distribution  of  gas.  In  adopting  the  rcconi- 
rndations  of  the  chief  engineer,  the  commission  also  de- 
clcd  that  the  inquiry  should  cover  the  entire  gas  and  elec- 
tc  systems  without  any  attempt  to  separate  the  values  in 
t'  city  of  Baltimore  from  those  in  the  adjacent  territory. 
Sd  should  comprise  complete  inventories  of  the  plants  and 
piperties  of  the  gas  and  electric  divisions  separately.  The 
Ciitnission's  auditor,  Colonel  John  A.  Tompkins,  will  not 
I  placed  at  work  on  the  company's  books  until  after  the 
fst  public  hearing,  to  be  held  July  19.  which  hearing  will 
I  in  the  nature  of  a  preliminary  one.  at  which  the  com- 
rssion  will  be  glad  to  hear  from  the  general  public.  The 
ril  work,  involving  the  preparation  of  these  inventories 
•H  valuations,  is  expected  to  consume  some  months. 


Wisconsin  Commission  News. 


■  lie  Wisconsin  Railway  Commission,  after  an  investiga- 
t'n  into  the  affairs  of  the  Madison  Gas  &  Electric  Coni- 
iny,  has  handed  down  a  decision  reducing  the  company's 
r:es  for  electric  lighting  about  14  per  cent.  This  will 
i^olve  a  decrease  in  revenues  to  the  extent  of  approxi- 
rtely  $25,000  annually.  This  is  the  second  reduction 
"de  in  the  company's  rates  in  the  last  year  and  a  half.  .\ 
c:ision  and  order  of  the  commission  in  the  case  of  the 
vite  Journal  Printing  Company  et  al.  vs.  the  Madison 
Ps  &  Electric  Company,  dated  March  6.  1910.  made  efifec- 
|e  certain  reductions  and  readjustments  of  the  then  ex- 
'ing  schedule  of  rates.  These  changes  involved  the  sub- 
stution  of  a  rate  based  upon  the  connected  load  as  well  as 
tr  amount  of  energy  used  in  place  of  a  schedule  based 


entirely  upon  the  energy  consumed  with  a  discriminatory 
discount  lor  quantity,  t'he  original  maximum  rate  was  16 
cents  per  kw-hour.  In  the  decision,  dated  March  8,  1910, 
a  schedule,  involving  a  primary  net  rate  of  14  cents,  with 
a  secondary  rate  of  8.5  cents  and  an  excess  rate  of  5  cents, 
was  ordered.  The  reduced  schedule  recently  ordered  is  as 
follows:  Primary  net  rate  of  u  cents  per  kw-hour  for  the 
first  thirty  hours'  usS  per  month  of  the  active  connected 
load:  secondary  net  rate  of  8  cents  per  kw-hour  for  the  next 
sixty  hours'  use  per  month  of  the  active  connected  load; 
excess  net  rate  of  4  cents  per  kw-hour  for  all  additional  en- 
ergy consonied.     The  mininmm  bill  is  to  be  $1  per  month. 

The  above  schedule  applies  to  Classes  A,  H  and  C.  In 
Class  .\  are  included  residences.  Hats  and  private  rooming 
houses.  Where  the  total  connected  load  is  equal  to  or  less 
than  500  watts  nominal  rental  capacity,  60  per  cent  of  such 
total  connected  load  is  to  be  considered  active ;  where  the 
installation  exceeds  500  watts.  33  1/3  per  cent  .of  such  part 
of  the  total  connected  load  over  and  above  500  watts  is  to 
be  considered  active.  Class.  B  consists  of  banks,  offices, 
wholesale  and  retail  merchandise  establishments,  saloons, 
public  halls,  restaurants,  depots,  etc.  Where  the  total  con- 
nected load  is  equal  to  or  less  than  2.5  kw  nominal  capacity, 
70  per  cent  of  the  total  connected  load  is  to  be  considered 
active;  where  the  installation  exceeds  2.5  kw,  55  per  cent 
of  such  part  of  the  connected  load  over  and  above  2.5  kw 
is  to  be  deemed  active;  lamps  used  exclusively  in  space  de- 
voted to  the  storing  of  goods  are  to  be  placed  at  20  per 
cent  active  and  are  not  to  be  included  in  the  2.5  kw  speci- 
fied above.  In  the  original  order  all  Class  B  installations 
were  rated  at  70  per  cent  active,  but  as  an  inducement  to 
larger  installations  the  commission  reduced  the  psrcentages 
to  the  figures  given  above.  Class  C  consists  of  federal, 
state  and  county  buildings,  churches,  hotels,  clubs,  fac- 
tories, private  schools,  warehouses,  liveries,  etc.  In  this 
class  55  per  cent  of  the  total  connected  load  is  to  be  deemed 
active.  For  all  energy  furnished  the  University  of  Wis- 
consin a  maxinnmi  charge  of  5.5  cents  net  per  active  lamp 
of  50  watts  equivalent  per  month  is  to  be  made,  plus  4  cents 
per  kw-hour  for  energy  consumed.  Thirty  per  cent  of  the 
total  connected  load  is  to  be  considered  active.  For  all 
signs  and  window  lighting,  on  a  yearly  contract  basis,  a 
charge  of  4.5  cents  net  per  active  50  watts  equivalent  per 
month,  plus  4  cents  net  for  energy,  is  to  be  made.  In  this 
class  the  total  connected  load  is  active. 

The  reasons  given  for  the  second  reduction  are  the 
economies  effected  by  the  company  during  the  past  year 
and  the  enormous  increase  in  sales  brought  about  by  the 
inducements  offered  to  use  additional  energy  under  the 
commission's  form  01'  rate.  The  company  has  operated 
under  this  rate  for  a  little  over  a  year,  and  an  accurate  com- 
parison was.  therefore,  possible  between  conditions  before 
and  after  the  commission's  form  of  rate  was  put  into  effect. 
The  analvsis  of  the  electrical  department  costs  disclosed 
rather  interesting  results.  .\  comparison  of  the  year  end- 
ed March  31,  1911 — the  year  in  which  the  commission's 
first  order  was  effective — with  the  year  ended  Dec.  31. 
1909.  showed  that  the  cost  ]kt  kw-hour  for  arc  service  had 
decreased  from  5.69  cents  per  kw-hour  to  5.6  cents ;  for 
incandescent  lighting,  from  9.78  cents  to  9.31  cents;  for 
motor  service,  from  .s.63  cents  to  5.55  cents.  The  con- 
sumer, demand  and  output  costs  for  incandescent  service, 
when  compared  with  those  for  the  year  ended  Jufle  30, 
1909.  show  a  somewhat  reduced  cost.  Consumer  costs  ha^•e 
decreased  from  $9,042  per  consumer  per  annum  to  $7,566. 
Demand  costs  have  been  reduced  from  5..s,t  cents  per  active 
lamp  to  ,S.io8  cents.  Output  costs  have  decreased  from  4. .^2 
cents  ner  kw-hour  to  4. 181  cents.  .\  comparison  of  unit 
costs  showed  a  range  in  cost  per  kw-hour  in  the  year  end- 
ed March  .^i.  1911.  varying  from  11.39  cents  where  en- 
ergy is  used  but  one  hour  per  day  to  4.48  cents  where  en- 
ergy is  used  for  twenty-four  hours,  compared  with  a  range 
of  from  12. 6t  cents  to  4.86  cents  for  the  year  ended  June 
30.    1909.     The   comparison   showed   further   that   the   total 


ELECTRICAL     WORLD. 


Vol.  58,  No 


I 


gross  earnings  have  decreased  from  6.5  cents  to  6.3  cents 
per  k\v-hour  sold;  that  the  operating  expenses  have  de- 
creased from  3.44  cents  to  3.05  cents  per  kw-hour  sold. 
The  decrease  in  the  operating  expenses  was  due  to  a  de- 
crease in  the  distribution,  collection  and  general  expenses, 
brought  about  by  a  more  economical  management.  The  net 
earnings  of  the  company  show  an  increase  from  3.06  cents 
to  3.25  cents  per  kw-hour  sold. 

The  effect  of  the  commission's  form  of  rate  was  most 
noticeable  in  the  residence-lighting  business.  The  investi- 
gation showed  that  while  the  residence  consumers  have  in- 
creased 34  per  cent,  the  number  of  lamps  connected  for 
this  class  of  service  has  increased  53  per  cent  and  the  kw- 
hours  sold  70  per  cent.  The  large  increase  of  demand  and 
use  of  energj'  for  the  class  has  increased  the  revenues  even 
under  the  reduced  rate  35  per  cent  for  the  class.  The  net 
revenues  from  incandescent  lighting  increased  from  $59,017 
in  1907  to  $80,527  during  the  year  ended  March  31,  191 1. 
Statistics  show  that  a  large  portion  of  the  increase  in  energy 
sold  during  the  latter  period  was  paid  for  at  the  secondary 
rate.  That  is,  the  increase  was  due  very  largely  to  a  longer 
daily  use  of  the  active  connected  load  as  well  as  to  the  in- 
crease in  the  number  of  electrical  appliances  other  than 
lamps,  the  use  of  which  was  encouraged  bv  the  low  sec- 
ondary rate.  Stores  had  actually  decreased  their  number 
of  lamps  connected,  but  have  increased  the  amount  of  en- 
ergy used  25  per  cent.  The  accruing  revenues  increased 
lo.g  per  cent. 

The  company's  gas  business  did  not  show  much  of  a 
change  either  in  operating  expenses  or  in  revenues.  It  was 
deemed  inadvisable  to  change  the  existing  gas  rates  until 
certain  contemplated  additions  to  the  plant  are  placed  on  a 
revenue-producing  basis. 


CURRENT    NEWS   AND    NOTES. 

A.  I.  E.  E.  Secretaryship. — A  committee  as  follows  has 
been  named  by  President  Jackson  to  canvass  the  candidates 
for  the  office  of  secretary  of  the  American  Institute  of 
Electrical  Engineers  and  report  its  recommendations  to 
the  board  of  directors:  President-elect  Gano  Dunn,  chair- 
man; Vice-president  Harold  W.  Buck  and  Manager  W.  S. 
Rugg.  Among  members  who  are  mentioned  in  connection 
with  the  secretaryship  are  Messrs.  Horatio  A.  Foster,  F. 
L.  Hutchinson,  W.  J.  Jenks.  H.  H.  Norris,  George  F.  Sever, 
Samuel  Sheldon  and  Percy  H.  Thomas. 

*  *     * 

Automobile  Engineers'  Handbook. — The  Society  of 
Automobile  Engineers  is  preparing  for  publication  a  hand- 
book for  automobile  engineers,  in  which  will  be  printed 
standard  specifications  for  material  and  information  as  to 
the  treatment  of  material  and  the  methods  of  testing  it,  with 
further  information  pointing  the  way  to  many  short  cuts, 
etc.,  in  calculations  and  testing. 

*  *     * 

Proceedings  of  Congress  of  Technology. — The  Pro- 
ceedings of  the  Congress  of  Technology,  held  in  Boston 
April  lo-ii,  will  be  published  in  a  volume  of  about  500 
pages,  which  will  be  sold  at  a  moderate  price.  The  contents 
include  the  seventy-odd  technical  papers,  relating  to  many 
fields  of  industry,  which  were  read  at  the  celebration  of 
the  fiftieth  anniversary  of  the  granting  of  the  charter  of 
the  Massachusetts  Institute  of  Technology. 

*  *     * 

Payment  to  City  Where  Franchise  Has  Expired. — 
The  Wayne  County  Circuit  Court  of  Detroit  has  upheld 
the  contention  of  the  corporation  counsel  that  the  Detroit 
United  Railway  Company  must  pay  the  city  $200  a  day  for 
the  use  of  the  streets  occupied  by  its  railway  tracks  and  on 
which  the  Fort  Street  line  franchise  has  expired.  The 
company  is  allowed  until  July  18  to  decide  whether  it  will 


pay  the  rental.  If  it  refuses  to  do  so,  the  city  is  adjudg 
to  have  the  right  to  stop  the  operation  of  the  Fort  Stn 
line  and  to  compel  the  removal  of  the  company's  equipiiif 
on  the  streets  affected. 

*  *     * 

Ohio  Isolated  Plants  Selling  Energy  to  Be  Taxed 
The  Ohio  State  Tax  Commission  has  decided  to  requ: 
all  private  companies  selling  electrical  energy  to  consu 
ers  to  list  their  properties  for  taxation  on  the  same  ba 
as  gas  and  electric  companies  are  required  to  do.  Acti 
upon  this  idea,  blanks  have  been  sent  to  the  Coniiiierc 
Tribune  Building  Company  and  the  Butler  Building  Co 
pany,  of  Cincinnati,  with  instructions  that  their  enti 
properties  be  listed  on  this  basis.  It  is  said  that  there  a 
twenty-five  such  private  plants  in  Cincinnati.  The  co 
mission  exempts  companies  which  furnish  energy 
tenants  as  part  of  their  rent. 

*  *     * 

Toronto  Rates  for  Electric  Service. — A  new  schedi 
of  prices  for  electric  energy,  which  the  Toronto  (On 
Electric  Light  Company  announced  some  time  ago  woi 
shortly  be  issued  to  meet  the  competitive  rates  of  the  ci- 
hydroelectric'system,  was  made  public  on  July  6.  The  co 
mercial  lighting  rate  is  8  cents  per  kw-hour  for  thirty  hoii 
use  per  month,  and  3  cents  per  kw-hour  for  all  excess,  w 
10  per  cent  discount  on  one-year  contracts.  For  alternatir 
current  motors  the  rate  is  5  cents  per  kw-hour  for  the  fi 
fifty  hours'  use  of  maximum  demand  per  month;  i  cent  1 
the  second  fifty  hours'  use  and  JS  cent  for  all  excess,  w 
10  per  cent  discount  on  yearly  contracts. 

Canadian  Canal  Water-Power. — The  government 
the  Province  of  Ontario  has  challenged  the  right  of  t 
Dominion  government  to  control  and  dispose  of  the  wat 
powers  developed  by  the  canals.  The  contention  of  t 
Whitney  (provincial)  government  is  that  the  water  belon 
to  the  province  before  it  enters  tlie  canal  and  after 
leaves  the  canal,  and  that,  except  for  purposes  of  navig 
tion,  the  water  belongs  to  the  province  when  it  is  in  t 
canal.  The  provincial  government  claims  that  the  Doni: 
ion's  only  right  under  the  Act  of  Confederation  is  to  i 
the  water  in  the  canals  for  purposes  of  navigation,  a 
the  federal  authorities  have  been  informed  that  the  provi 
cial  government  intends  to  assert  its  rights  to  control 
water-power  grants  in  the  canal  and  to  demand  a  reps 
ment  of  the  $100,000  per  annum  revenue  which  the  Dom; 
ion  government  now  derives  from  such  grants. 

*  *     * 

Government  Inspection  of  "Wireless"  on  Shipbg.i) 
—Three  inspectors  of  wireless  telegraph  apparatus  on  v. 
sels — Messrs.  Richard  Y.  Cadmus,  William  D.  Terrell  a 
Charles  St.  J.  Howard — have  been  appointed  by  the  I 
partment  of  Commerce  and  Labor  of  the  United  Sta 
government.  The  law  requiring  all  passenger  vessels  p 
ing  from  United  States  ports  to  have  "wireless"  equipnK 
sufficient  to  call  for  help  in  cases  of  emergency  is  now 
force  and  all  vessels  will  be  inspected  to  see  that  they  co 
ply  with  the  law  as  soon  as  the  newly  appointed  inspectc 
can  enter  upon  their  duties.  It  will  be  the  duty  of  the  : 
spectors  to  go  aboard  all  outgoing  vessels  carrving  mc 
than  fifty  passengers  to  inspect  not  only  the  apparatus  itse 
but  to  pass  judgment  upon  the  qualifications  of  operate 
No  vessel  will  be  permitted  to  leave  a  United  States  pi 
without  a  certificate  of  inspection.  If  an  inspector  is  i 
at  hand  the  master  of  the  vessel  is  required  to  deposit 
certificate  with  the  customs  officials.  Vessels  violating  t 
"wireless"  laws  will  not  be  refused  clearance,  but  will 
fined.  Wireless  operators  holding  certificates  by  the  g< 
ernments  which  ratified  the  Berlin  wireless-telegraph  c( 
ference  will  be  acceptable  to  the  United  States  authoriti 
To  secure  a  certificate  from  the  United  States  govcrnnn' 
it  will  be  necessary  for  operators  to  pass  an  examination 


ELECTRICAL    WORLD 


l.soLATKu  I'l-ANTS   IN    CHICAGO.— Figurcs    givcii    in    the 

rit  annual   report  of  the  department  of  electricitv   of 

city  of  Chicago  show  that  there  are  763  isolated  elcc- 

ic  plants  in  that  city  supplying  19,670  arc  lamps  and  788,- 

34  incandescent  lamps. 

*  *     * 

KCTRic  Lighting  in  the  Society  Islands. — An  elec- 

jghting  system  has  just  been  installed  in  Papute,  the 

.    jiuef  city  of  the  Society  Islands,  in  the  Pacific  Ocean,  and 

.    jccording  to  consular  reports  the  new  lamps  are  productive 

if  the  greatest  curiosity  among  the  natives,  who  come  in 

Toni  miles  around  to  see  them.     Fifty  kw  of  generating 

[apacity  is  installed  in  the  new  plant,  which  is  nwned  hv  a 

■    irogressive  American  resident. 

*  *     * 

w'UAL  Report  of  Department  of  Electricity  of 
..  AGO. — The  annual  report  of  Mr.  William  Carroll,  city 
.cctrician,  for  the  year  1910,  recently  issued,  shows  that 
iie  department  of  electricity  of  the  city  of  Chicago  ex- 
'onded  $1,239,782  last  year  and  earned  $194,589.  The 
pcpenses  were  principally  for  electric,  gas  and  gasoline 
treat  lighting,  while  the  revenue  was  mainly  derived  from 
jlectric  inspections.  On  Dec.  31,  1910,  there  were  408 
.fficers  and  employees  in  the  department. 

*  *     * 

»  i  Street  Lamps  of  All  Kinds  in  Chicago. — Figures 
iven  in  the  recent  annual  report  of  the  department  of 
ilectricity  of  Chicago  show  that  the  total  number  of  public 
treet  lamps  in  service  on  Dec.  31,  1910,  was  37,994.  Of 
'lese,  12,366  were  municipal  electric-arc  lamps,  893  rented 
re  lamps,  11,990  gas-mantle  lamps,  5426  gas  flat-flame 
.imps  and  7319  gasoline  lamps.  The  cost  of  rented  arc 
jimps  is  $75  a  year,  municipal  arc  lamps  $61.95  a  year, 
.lantle  gas  lamps  $18.91,  open-flame  gas  lamps  $15.41.  and 
jasoline  lamps  $26.40. 

*  *     * 
I 

[  Wireless  Telegraphy  in  India. — The  military  aathori- 
ies  of  the  government  of  India  have  a  plan  of  wireless 
flegraphy  to  knit  together  the  various  units  of  the  army 
,1  India.  Four  stations  have  been  oompleted  and  the  wire- 
iss  apparatus  is  to  be  installed  by  the  Marconi  companv. 
,'his  is  the  first  appearance  of  the  company  in  India,  the 
•ystem  at  present  in  use  for  commercial  and  general  pur- 
oses  being  the  Lodge-Muirhead  system.  The  scheme  is 
.  exclusively  for  military  use,  and  it  it  understood  that 
jVentually  every  military  station  in  India  will  have  its 
'ireless  apparatus  in  charge  of  trained  army  officers. 

*  *     * 

That  Gary  Excursion. — The  General  Electric  Company 
as  issued  a  card  in  which  it  expresses  its  regret  that  its 
^uests  were  disappointed  on  the  occasion  of  the  excursion 
3  Gary  on  June  29,  during  the  Chicago  convention  of  the 
iistitute,  at  not  being  taken  through  the  electrically 
quipped  rolling  mills.  The  Indiana  Steel  Company  ex- 
jains  the  omission  by  saying  that  the  party  exceeded  the 
.umber  registered  by  200,  thus  rendering  inadequate  the 
rovisions  made  for  the  safe  conduct  of  the  party.  The 
jieneral  Electric  Company  hopes  that  it  may  show  this 
Ueresting  electric  drive  to  members  of  the  party  at  some 
uture  time. 

*  *     * 

.  Exposition  of  Inventions  at  St.  Louis. — The  Inter- 
ational  Exposition  of  Inventions  at  St.  Louis,  postponed 
rom  last  .April,  will,  it  is  now  promised,  be  held  during  the 
■eek  of  Sept.  11  in  the  St.  Louis  Coliseum.  The  purpose 
f  the  exposition  is  declared  to  be  the  bringing  together  of 
ivestors  and  inventors,  and  manufacturers  and  buyers, 
'atented  machines,  appliances,  tools,  devices  and  processes 
f  varied  character  will  be  exhibited,  a  department  being 
ft  aside  for  electrical  inventions.  The  purpose  of  the 
xomoters  has  been  to  establish  an  educational  institution 


which  shall  attract  the  attention  of  capitalists  and  corpora- 
tion officials,  superintendents,  etc.,  who  will  be  interested 
in  the  development  of  the  appliances  shown.  Mr.  F.  VV. 
I'ayne  is  secretary-manager  of  the  exposition. 

*  *     * 

Energy  Generated  in  London  and  in  New  York. — 
The  returns  issued  by  the  London  County  Council  relating 
to  the  amount  of  electricity  generated  in  and  around  Lon- 
don show  that  in  London  the  borough  councils  generated  or 
purchased  91,851,181  kw-hours,  of  which  75,115,968  kw- 
hours,  or  82  per  cent,  was  sold.  Information  regarding 
the  kw-hours  generated  by  the  London  companies  is  not 
available,  but  they  disposed  of  137,211,288  kw-hours. 
^\'hether  this  included  that  used  by  the  railways  is  not 
stated.  In  New  York  City  the  amount  of  en,ergy  generated 
by  the  public-utility  companies  last  year  is  estimated  to 
have  been  1,750,000,000  kw-hours. 

*  *     * 

Interlocking  System  of  Chicago  Suhways.— Mr.  J. 
W.  Pearl,  a  former  member  of  the  Chicago  city  engineer's 
staff,  appeared  before  the  committee  on  local  transporta- 
tion of  the  Chicago  City  Council  on  July  5  to  explain  his 
plans  for  combined  routes  of  "interlocking"  subways  for 
the  city  of  Chicago.  The  scheme  outlined  by  Mr.  Pearl 
contemplates  the  construction  of  a  number  of  interleaved 
loops  in  the  down-town  district  in  which  tracks  from  the 
North  Side  share  island  platforms  with  West  Side  tracks, 
and  other  West  Side  tracks  share  island  platforms  with 
South  Side  tracks,  permitting  transfers  across  town  to 
be  made  easily.  As  proposed  the  plan  would  require  i3-}4 
miles  of  tunnels,  which,  the  designer  estimates,  could  be 
built  at  a  cost   of  $15,000,000. 

*  *     * 

Resistance  to  Electric  Shock.^ — A  list  of  electrical  ac- 
cidents in  the  city  of  Chicago  in  1910,  given  in  the  annual 
report  of  the  department  of  electricity  of  that  city,  shows 
some  curious  discrepancies.  Thus,  on  Aug.  17  Mr.  Harry 
E.  Ames,  a  lineman,  received  a  shock  while  working  on  a 
ladder  on  a  40-volt  alternating-current  circuit  which  proved 
fatal,  but  on  Sept.  29  Alice  O'Neill,  a  schoolgirl,  was 
merely  burned  and  shocked  by  coming  in  contact  with  a 
conductor  carrying  7300  volts.  This  accident  is  reported 
as  "not  serious,"  although  the  emf  involved  is  so  much 
greater.  Of  course,  in  all  cases  of  electrical  accident  it  is 
necessary  to  know  all  the  circumstances  to  form  a  correct 
judgment.  The  instances  cited,  however,  show  that  'the 
voltage  of  a  circuit,  while  an  important,  is  not  necessarily 
a  determining  factor  in  cases  of  accidental  electric  shock. 

Cost  Data  of  Commercial  Vehicles. — At  a  meeting  on 
June  29  of  the  Metropolitan  (New  York  City)  Section  of 
the  Society  of  Automobile  Engineers  the  desirability  of 
cost  data  applying  to  commercial  vehicles  was  dwelt  upon. 
Mr.  William  P.  Kennedy,  chairman  of  the  meeting,  said 
there  are  four  main  divisions  to  be  considered,  the  first 
including  such  items  as  interest  on  investment,  deprecia- 
tion, etc.;  the  second,  upkeep,  including  cost  of  tires,  bat- 
tery charging  and  lubricating  oils;  the  third,  garage  ex- 
pense, including  garage  labor,  and,  fourth,  the  chauffeur 
labor  account.  Interest  and  depreciation  of  buildings,  office 
equipment,  garage  equipment  and  other  non-working  equip- 
ment can  be  easily  agreed  upon.  The  logical  way  to  con- 
sider depreciation  is  to  separate  the  working  and  non- 
working  portions,  bearings,  tires,  etc.,  being  regarded  as 
material  used  up  in  work.  While  ten  years  is  a  long  time, 
it  is  not  too  long  to  assume,  as  shown  by  electric-vehicle 
equipments  now  in  use.  What  the  prospective  purchaser 
most  wants  are  reliable  data  on  the  cost  of  operation,  and 
it  was  added  that  if  some  body  like  the  present  one  does 
not  provide  proper  cost  systems  the  introduction  of  the 
commercial  motor  vehicle  will  be  retarded. 
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Moving  Pictures  Aboaru  Transcontinental  Trains. — 
As  a  means  of  exhibiting  the  beauties  and  resources  of  the 
Pacific  Coast  country  which  it  reaches,  the  Southern  Pacific 
Railroad  is  planning  to  put  several  moving-picture  cars  in 
service  on  its  transcontinental  trains.  Lecturers  will  accom- 
pany the  exhibition  cars  to  give  information  to  passengers. 


Russian  Hydroelectric  Projects. — A  Russian  govern- 
ment technical  conmiission  has  approved  a  project  for  two 
large  hydroelectric  developments,  one  at  Lars,  in  north- 
ern Caucasus,  and  the  other  on  Lake  Gotchkha,  in  Trans- 
caucasus.  The  promoter,  who  is  a  British  subject,  is  now 
endeavoring  to  obtain  capital  in  London  to  carry  out  the 
work. 

*  *     * 

Residence  Lighting  and  Rates. — The  Public  Service 
Commission  of  Wisconsin  has  found  that  following  the 
adoption  in  Madison  of  a  schedule  of  rates  favorable  to 
residence  lighting  the  number  of  residence  consumers  has 
increased  34  per  cent,  while  the  number  of  lamps  connected 
has  increased  53  per  cent  and  the  number  of  kw-hours  sold 
no  less  than  70  per  cent. 

*  *     * 

"Electric  Delivery — Economical,  Efficient." — The 
electric  delivery  wagons  of  the  Commonwealth  Edison 
Company  in  Chicago  serve  as  a  constant  reminder  of  the 
advantages  of  electric  vehicles  wherever  they  go,  as  they 
bear  the  legend,  "Electric  Delivery — Economical,  Efficient," 
in  neat  lettering.  These  four  words  seem  to  present  the 
case  of  the  electric  commercial  wagon  with  brevity  and 
force. 

*  *     * 

Ohio  Telephone  Situation. — It  is  reported  that  the 
Bell  and  Ohio  Independent  telephone  companies  are  work- 
ing out  a  plan  for  consolidation  of  service  where  a  town 
has  two  telephone  systems,  and  that  a  proposition  will  be 
made  to  the  new  Public  Utilities  Commission  whereby 
subscribers  will  pay  for  calls  made,  not  by  the  month.  In 
connectfon  with  this,  it  is  said  that  a  minimum  charge  will 
be  made  in  order  that  companies  may  not  be  put  to  the 
trouble  of  installing  telephones  merely  for  the  convenience 
of  those  who  may  want  to  make  only  an  occasional  call. 

*  *     * 

Turuine-Driven  Vessel  with  Electrical  Speed  Reduc- 
tion.— Opportunity  for  comparing  the  performance  of 
recent  improvements  in  speed-retlucing  gears  with  genera- 
tor-motor systems  of  connection  between  steam  turbines 
and  propellers  will  be  offered  in  the  construction  of  two 
sister-ship  colliers  now  building  for  the  United  States  Navy. 
The  new  collier  Neptune  is  to  be  equipped  with  Milville- 
MacAlpine  reducing  gears,  while  the  turbines  of  the  new 
coal-carrier  Jupiter  will  drive  generators  which  in  turn  sup- 
ply energy  for  operating  the  motors  on  the  propeller  shafts. 


Electric  Fan  Stolen  from  the  Police. — It  is  reported 
from  Pittsburgh  that  while  a  number  of  detectives  were 
grouped  about  the  desk  of  the  assistant  superintendent  of 
police  receiving  instructions  in  relation  to  recent  burglaries 
someone  remarked  that  the  atmosphere  was  "close,"  and  it 
was  found  that  an  electric  fan  which  had  stood  on  a 
windowsill  had  disappeared.  The  freshly  severed  ends  of 
the  no-volt  circuit  operating  the  fan  seemed  to  indicate 
that  a  daring  thief  had  cut  the  wires  while  the  fan  was  in 
motion  and  had  made  away  with  it  under  the  very  noses  of 
the  detectives. 

*     *     * 

Interruption  to  Chicago  Drainage  Canal  Hydroelec- 
tric Service. — During  a  severe  thunderstorm  on  the  even- 
ing of  June  26  the  transmission  line  of  the  Sanitarv  Dis- 


trict,  running   from  the   Chicago   Drainage   Canal   hydro- 
electric plant  at  Lockport,  111.,  to  Chicago,  was  put  out  of 
commission,  being  presumably  disabled  by  lightning.     All 
the  energy  for  Chicago's  12,000  street  arc  lamps  is  received     ■ 
over  this  line,  so  that  for  several  hours  no  electric  street    ] 
lamps  were  in  service.     Furthermore,  all  other  customers     ' 
of  the  Sanitary  District  were  similarly  affected,  includiPL; 
a  large  amusement  park. 

*  *     * 

Rates  at  Huntington  Park,  Cal. — The  City  Council 
of  Huntington  Park,  Cal.,  has  taken  official  action  fixing 
the  rate  for  electric  service  at  8  cents  a  kw-hour,  instead 
of  the  previous  rate  of  12  cents,  with  a  minimum  charge  ofi  1 
."Si  a  month.  For  some  time  there  has  been  an  agitation  ofi  ' 
this  subject,  and  it  is  reported  that  the  Pacific  Light  & 
Power  Corporation  has  refrained  from  making  e.xtensions 
of  its  service  in  Huntington  Park  pending  the  outcome. 
The  company  is  reported  to  have  offered  to  make  the  new 
connections  provided  the  City  Council  would  agree  to  a 
rate  not  lower  than  10  cents,  but  the  city  fathers  refused 
to  accept  this  compromise  and  there  may  be  a  contest  in  the 
courts.  j\n  election  to  vote  on  the  question  of  municipal 
ownership  of  water-works  and  electric-service  plant  is  in 
prospect  also. 

*  *     * 

Royal  Show  at  Norwich,  England. — Judging  by  the 
exhibits  at  the  Royal  Agricultural  Society's  Show  at  Nor- 
wich, England,  the  use  of  electrical  apparatus  for  agricul- 
tural purposes  is  still  very  limited  in  the  United  Kingdom. 
Ten  generators  were  shown,  most  of  which  were  coupled 
to  gas  or  oil  engines.  Some  motors  used  in  connection 
with  various  small  machines  for  farm  work  were  to  be 
seen,  and  also  two  complete  electric-lighting  equipments 
consisting  of  low-speed  petroleum  engines,  generators,  con- 
trollers, switchboard,  etc.,  for  forty  lamps  and  123  lamps 
respectively.  These  plants  were  automatic,  the  engine 
being  started  by  turning  one  of  the  lamp  switches  and  shut 
ofif  when  the  lamps  were  switched  off.  For  this  purpose 
only  small  batteries  were  needed  similar  to  those  used  for 
ignition  purposes. 


Production  of  Mica. — The  total  value  of  the  mica  pro- 
duced in  the  United  States  in  1910,  according  to  an  advance- 
chapter  from  "Mineral  Resources  of  the  United  States,  i9io,"i 
by  Mr.  Douglas  B.  Sterrett,  just  issued  by  the  United  States 
Geological  Survey,  amounted  to  $337,097.  exceeding  byl 
$56,568  the  value  of  the  production  of  1909,  and  was  greater 
than  in  any  other  year  except  1907.  when  it  amounted  to 
$392,111.  The  production  of  sheet  mica  amounted  to  2.476.- 
190  lb.,  valued  at  $283,832,  an  increase  of  666.608  lb.  in 
quantity  and  of  $49,350  in  value,  as  compared  with  the 
output  of  1909.  The  production  of  scrap  mica  amounted  to 
4065  tons,  valued  at  $53,265.  a  decrease  of  2^  tons  in  quan- 
tity and  an  increase  of  $7,218  in  value,  as  compared  with 
1909.  The  production  came  from  seven  States — North 
Carolina,  South  Carolina,  South  Dakota,  New  Hampshirt, 
Colorado,  New  Mexico  and  Massachusetts — named  in  tht 
order  of  the  value  of  their  output.  Sheet  mica  is  used  for 
gas-lamp  chimneys,  for  lamp  shades  and  for  glazing  and 
is  punched  into  disks  and  washers  or  cut  bv  shears — either 
hand  or  power — into  patterns  for  use  in  stoves  and  elec- 
trical apparatus.  The  electrical  industry  consumes  by  far 
the  greatest  part  of  the  sheet  mica  produced.  A  large 
quantity  of  mica  too  small  to  be  cut  into  sheets  and  also 
the  waste  from  the  manufacture  of  sheet  mica  is  ground 
and  used  in  the  manufacture  of  wall  papers,  lubricants, 
fancy  paints,  molded  mica  for  electrical  insulation,  etc. 
Ground  mica  applied  to  wall  papers  gives  them  a  silvery 
luster.  Coarsely  ground  or  "bran"  mica  is  used  to  coat  the 
surface  of  composition  roofing  material  to  prevent  the  tar 
or  other  composition  used  in  its  manufacture  from  sticking 
when  the  material  is  rolled  for  shipping. 
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ERIE  COUNTY  ELECTRIC  SYSTEM. 


odern    Steam  -  Turbine    Generating    Station    Erected 

Near  Presque  Isle  Bay  at  Erie,  Pa. 

RIE,  Pa.,  has  a  population  of  60,525.     It 
has    two    electric-light    companies,    two 
telephone  companies,  two  telegraph  com- 
panies, two  gas  companies,  three  railway 
companies  and  five  railroads,  so  that  so 
tar  as  competition  is  concerned  it  is  not 
lacking.   The  Erie  County  Electric  Com- 
pany is  the  larger  of  the  two  electric- 
light  companies,  the  other  company,  tlu- 
Erie  Company,  operating  a  small   com- 
bination light  and   steam-heating  plant. 
The  former  company  has  just  placed  in 
tion  a  new  steam  turbine  station  located  at  Fifth  and 
'(.rrv  Streets,  near  Presque  Isle  Bay,  and  adjoining 
le  Erie  and  Pittsburgh  branch  of  the  Pennsylvania  Rail- 
•ad  Company.     Close  by  is  Cascade  Creek,  whence  con- 
fnsing  water  of  good  quality  is  obtained.     There  is  in  ad- 
4ion  a  24-in.  cast-iron  pipe  line  from  the  station  to  a  pump- 

in   Presque   Isle  Bay,  where  there  are  installed  two 

•ugal  pumps  driven  by  two  175-hp  synchronous  three- 
J30O-volt.  60-cycle  motors  built  by  the  Burke  Elec- 
inpany,  Erie,  Pa. 

desig^i  of  the  station  is  such  that  additions  can  be 
i>ic  to  it  readily,  one  end  being  closed  in  by  a  temporary 
all  of  corrugated  sheet  iron.    The  construction  throughout 
fireproof,  with  a  high  turbine-room  floor,  so  as  to  bring 
irometric  condenser  heads  close  to  the  turbines.     The 
i   room  basement,  where  the  hot  well  is  located,  is  28 
below   the   turbine-room   floor.     The   steam-generating 
.uipmeit    C(jmprises    four    Babcock   &   Wilco.x    water-tube 
MIers,  each  of  which  is  rated  at  512  hp  and  is  fitted  with 
^chain  grate  stoker  built  by  the  boiler  makers.     The  fur- 
ices  are  fed  with  bituminous  slack  coal  costing  from  $1.15 
.  $1.30  at  the  hoppers,     .\fter  being  dumped  from  the  cars 


tripper  operated  by  a  winch  and  hand  wheel  placed  at 
one  end  of  the  upper  run.  The  coal  is  fed  to  the  stokers 
through  chutes. 

The  ashes,  which  are  also  handled  by  the  conveyor,  are 
dumped  from  a  car  in  the  basement  inlii  the  lower  run  of 
the  conveyor,  loading  plates  extending  along  the  lower  run 
for  a  distance  of  62  ft.  The  ashes  are  carried  around  the 
system  in  the  same  way  as  the  coal  and  are  dmnped  into  the 


Fig.   2 — View  of   Pumphouse   and   Intake. 

ash  chute  by  means  of  the  travelnig  tripper.  The  ash 
chute  is  placed  adjacent  to  the  coal  bins  and  discharges 
through  the  wall  to  cars  on  the  track  below.  The  conveyor 
is  117  ft.  between  vertical  centers  and  when  operating  at  a 
speed  of  50  ft.  a  minute  handles  50  tons  of  coal  an  hour. 
The  driving  mechanism  in  the  basement  comprises  a  head 
shaft,  two  countershafts  and  a  lo-hp  motor  all  gear-con- 
nected and  supported  on  a  self-contained  steel  frame.  The 
conveyor  line  is  fitted  with  an  automatic  gear  lock  to  pre- 
vent the  conveyor  from  running  backward  should  the  motor 
stop  for  any  reason  when  the  conveyor  is  loaded.  At 
present  the  ashes  are  used  for  filling  in  the  low  spots  around 
the  station. 

The   rein  forced-concrete  bunkers  are  built  V-shape  and 


Fig.    1 — View  of   Generating   Roon 


>  taken  on  an  overlapping  pivoted  bucket  conveyor  de- 
nned and  installed  by  the  Jeffrey  Manufacturing  Com- 
;.ny,  Columbus,  Ohio.  The  track  hopper  is  of  steel  con- 
ruction  appro.ximately  10  ft.  by  10  ft.  It  is  equipped  with 
•n  automatic  feeding  device  which  regulates  the  flow  of 
'al  to  each  bucket  as  it  passes  under  the  hopper.  The 
Uded  buckets  are  carried  horizontally,  approximately  31 
;,  to  a  point  just  outside  of  the  building,  whence  they  are 

ken  vertically  to  the  top  of  the  bins.  The  coal  is  then 
istributed  over  the  storage  bins  by  means  of  a  traveling 


hold  some  320  tons  of  coal.  Moreover,  the  railroad  siding 
provided  outside  the  station  has  accommodations  for  27 
cars,  so  that  when  the  bunkers  are  filled  and  the  siding 
holds  its  full  quota  of  cars  approximately  3000  tons  of  coal 
are  on  hand,  which  is  sufficient  to  tide  the  station  over  any 
reasonable  period  of  shortage  due  to  strikes  or  delayed 
shipments.  A  feature  of  the  boiler-room  is  the  setting  of 
the  boilers.  Each  is  set  singly  with  20  ft.  of  clear  space  in 
front  and  in  the  rear,  and  with  6  ft  of  space  between  units. 
This  makes  it  possible  to  remove  flues  readily  from  either 
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the  front  or  the  rear  of  the  boiler  and  renders  inspectimi  of 
the  boiler  and  setting  easy.  The  concrete  foundations  for 
the  boilers  and  turbines  extend  down  to  solid  rock. 

Feed  water  is  delivered  to  the  boilers  by  two  compound 
Heisler  pumps,  built  by  the  Hoisler  Engineering  Company, 
St.  Mary's,  Ohio,  all  of  the  auxiliaries  exhausting  through  a 


Fig.  3 — Interior  of  Pumphouse. 

Cochrane  open-type  heater  built  by  the  Harrison  Safety 
Boiler  Works,  Philadelphia,  Pa.  Natural  draft  is  relied  on 
for  the  boiler  furnaces,  the  products  of  combustion  passing 
out  of  a  254-ft.  radial  brick  stack  with  an  inside  diameter 
of  8  ft.  erected  by  the  M.  W.  Kellogg  Company,  New  York 
City.  The  latter  company  also  designed  and  erected  all 
the  steam  piping  in  the  station. 

The  turbine  equipment  consists  of  two  2500-kw,  three- 
phase,  2300-volt,  60-cycle,  four-stage,  horizontal  General 
Electric  units,  taking  superheated  steam  at  a  pressure  of 
175  lb.  and  provided  with  forced  ventilation.  Three  35-kw 
turbine-driven    exciters    are    provided.      The    condensers, 


Fig.  4 — Track   Hopper   and   Coai   Conveyor, 

which  are  of  the  Alberger  barometric  type,  are  supplied 
with  water  from  the  creek  flowing  by  the  station  or  from 
Presque  Isle  Bay.  The  water  from  the  latter  source  is 
lifted  60  ft.  to  the  top  of  the  hill  overlooking  the  hay, 
whence  it  flows  by  gravity  to  the  condensers.  The  pump- 
house  on  the  shore  is  about  1600  ft.  from  the  station,  and  is 


40  ft.  X  24  ft.  in  area,  A  pit  12  ft.  deep  by  24  ft.  long  at 
12  ft.  wide  is  connected  through  a  30-in.  pipe  line  to  tl 
intake  in  the  bay,  some  157  ft.  from  shore.  The  intake 
made  up  of  crib  work  below  water  and  concrete  abov 
Water  enters  on  all  sides.  Screens  are  provided  in  the  we 
in  the  pumphouse  to  keep  out  refuse  and  fish,  principal; 
the  latter. 

The  switchboard  is  of  the  standard  General  Electric  ty[ 
and  contains  two  generator  panels,  one  tie  panel,  t\\ 
exciter  panels,  one  synchronizing  panel,  one  Tirrili  regulati 
panel  and  four  feeder  panels.  The  arrangement  is  sue 
that  panels  can  be  added  at  either  end  should  the  static 
equipment  be  increased.  The  oil  switches  are  located  1 
llie  floor  below,  immediately  beneath  the  switchboard,  ■ 
that  the  highest  potential  at  the  board  itself  is  125  veil 
Spanning  the  turbine-room  is  a  25-ton  Cleveland  crane,  C 
the  four  sets  of  feeders  provided,  one  set  acts  as  a  tie  lii 
between  the  old  and  the  new  station,  and  the  other  thri 
sets  run  to  the  old  station  also,  the  feeders  being  tied  ti 
gether  between  two  sets  of  busbars.  The  lines  pass  unde 
ground  from  the  station  to  a  terminal  pole  about  100  f 
east  of  the  building,  whence  they  run  overhead  to  ths  centt 
of  the  city. 

The  old  station  of  the  company  is  located  at  Twelfth  ar 
iM-ench  Streets,  in  the  business  section  of  the  city.  It  coi 
tains  eight  water-tube  boilers  with  an  aggregate  rating  c 
2500  hp  and  fitted  with  chain-grate  stokers.  The  generatir 
equipme  .t  comprises  one  Filer  &  Stowell  engine  driving 
550-kw,  275-volt  direct-current  machine;  one  Brown  engii 
driving  a  500-!  w  direct-current  machine  ;  one  Erie  City  e 
gine  connected  to  a  450-kw  direct-current  generator;  01 
vertical  engine  driving  one  450-kw,  275-volt  direct-currei 
generator;  one  Ball  engine  driving  a  450-kw,  three-phas 
2200-volt,  60-cycle  alternator ;  one  250-kw  motor-generati 
set  with  a  2200-volt,  three-phase  synchronous  motor  and 
275-volt  direct-current  generator;  one  550-kw  motor-gene 
ator  set  similar  to  the  above  and  eight  Brush  arc  niachin' 
designed  for  125  lamps;  a  250-hp  direct-current  mot( 
driving  a  pair  of  machines.  It  is  proposed  to  transfer  the; 
machines    to    the   new    station    and   drive    them    with   syi 
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Fig.   5 — Boiler-Room    In    New    Station, 

chronous  motors.     The  boiler  plant  will  be  used   for  di 
trict  steam  heating. 

The  distribution  is  all  overhead  on  35-ft.  poles,  with  8- 
tops.  The  company  owns  and  maintains  its  own  poles  a 
has  no  wires  on  foreign  pol^  The  arc  lamps  are  si 
pended  from  a  stranded  cable  %.  the  center  of  the  intersi. 
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)n  of  the  streets.  The  direct-current  three-wire  system 
.  distribution  with  230  volts  between  outside  wires  is 
iiployed  in  the  center  of  the  city,  and  a  500-volt  dircct- 
irrent  system  for  motors  reaches  the  outlying  sections, 
his  system  will  eventually  give  place  to  a  three-phase 
stem.  On  the  outskirts  of  the  city  lamp  circuits  are  sup- 
ied  with  115-volt  .•^ingle-phase  energy  and  motor  circuits 
ith  230-volt  or  2300-volt  three-phase  energy.  The  motor 
ad  on  the  system  has  increased  to  such  an  (.-.xttnt  that  the 
'■w  station  is  now  fairly  well  loaded. 

'The  company  has  over  2700  meters  out  on  all  classes  of 
'rvice.  Natural  gas  is  a  strong  competitor  of  electricity  in 
1-ie  and  it  sells  at  30  cents  per  1000  cu.  ft.  Every  house 
;  the  city  is  piped  for  natural  gas,  which  is  used  for 
•oking  and  lighting.  Xevertheless,  none  of  the  public 
lildings  e.\cept  a  single  hotel  has  an  isolated  plant.  The 
>mpany  no  longer  carries  electrical  supplies,  leaving  that 
.irk  to  jobbers  and  contractors.  Its  rate  for  energy  for 
vsidence  lighting  is  lo  cents  a  kw-hour,  with  a  minimum  of 
;  cents  a  month.  Short-hour  connnercial  business  is  sub- 
\:t  to  the  same  minimum,  but  with  a  7-cent  rate,  and  the 
ng-hour  business  is  given  a  5-cent  rate.     The  rate  for 


Energ>'  Consumption  per  Month. 


Rates  in  Cents. 


80.000  kn-hour 
40.000 
20.000 
10.000 

3.000 

J, 000 

2.000 

1.000 
Less  than  1.000 " 


1.05 
1.12S 
1.25 


i>volt  direct-current  energy  for  motor  circuits  is  5  cents 
[r  kw-hour.  For  2200-volt,  60-cycle,  three-phase  motor 
ccuits  the  following  rate  schedule  is  in  force:  There  is  a 
s'vice  charge  of  $1  per  kilowatt  per  month.     For  less  than 


Motor-Operated    Coal    Conveyor    in    Basement. 


IC3  kw-hours  the  rate  is  3  cents  per  kw-hour.  The  other 
ra  s  are  given  in  the  table  above. 

.  discount  of  5  per  cent  is  allowed  on  all  bills  paid  before 
th  tenth  of  the  month. 

'he  meters  are  read  from  the  2d  to  the  28th  of  the 
moth  by  two  readers,  and  bills  are  made  out  daily  but  not 


mailed  until  the  last  day  of  the  month.  The  bills  are  sent 
out  on  post  cards  and  fully  90  per  cc^it  of  them  are  paid 
over  the  counter.  .-Xn  addrcssograph  is  employed  in  ad- 
dressing the  post  cards  and  this  prints  in  addition  the  page 
of  the  ledger,  the  line  of  the  light  sheet  and  the  number  of 
the  card  in  the  margin,  as  shown  herewith.    When  payment 


Fig.   7 — Electrically    Driven    Hulett   Unloader   at    Doci<   at   Erie. 

is  made  the  card  is  placed  in  a  machi)ie  which  receipts  it 
and  at  the  same  time  chops  off  the  stub  at  the  right  end 
containing  the  page,  line  and  number,  together  with  the 
amount.  The  receipted  portion  is  returned  to  the  customer 
and  the  stub  serves  as  a  memorandum  for  the  cashier  that 
the  bill  has  been  paid,  the  date  being  also  stamped  at  the 
liottom  of  the  stub  at  the  time  of  payment.  By  means 
of  the  information  on  the  stub  the  proper  entries  can  be 
made  in  the  ledger  in  a  minimum  time.  This  system  is 
employed  for  all  accounts. 

The  company  has  a  number  of  interesting  motor  applica- 
tions fed  from  its  system.  One  of  the  largest  single  instal- 
lations is  that  on  the  Hulett  electric  ore  unlnadcr  on  the 
dock  of  the  United  States  Steel  Corporation.  There  is  a 
250-hp  motor-generator  set  consisting  of  a  2200-volt  in- 
duction motor  with  flywheel  and  a  275-volt  direct-current 
generator  for  supplying  energy  to  the  motors.  The  rated 
horse-power  of  the  bucket  opening  and  closing  motor  is  75; 
the  boom  hoist,  which  carries  100  per  cent  overload,  is 
equipped  with  a  150-hp  motor;  for  bridge  and  car  haulage  an 
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Fig.   8 — Bacl<  of   Post  Card   with   Monthly    Bill. 

8o-hp  motor  is  required,  and  the  trolley  motors  and  that  for 
the  rotating  leg  are  rated  at  50  hp  and  25  hp  respectively. 
The  load  on  the  installation  varies  constantly.  The  bucket 
lifts  10  tons  of  ore  at  a  time  and  can  be  loaded  and  un- 
loaded in  a  minute.  The  unloader  was  built  by  the  Wellman- 
Seaver-Morgan  Company,  Cleveland,  Ohio.    Other  industrial 
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establishments  using  electric  motors  are  as  follows:  Griswold 
Manufacturing  Company,  hardware  specialties.  200  kw ; 
Morse  Iron  Works,  iron  fittings,  175  hp;  A.  B.  Felgcmaker, 
organs,  40  hp;  Erie  Malleable  Iron  Company,  iron  castings, 
700  hp;  Lake  City  Forge  &  Wrench  Company,  forgings, 
400  hp;  Burke  Lleetric  Company,  dynamos  and  motors,  200 
kw;  Williams  Tool  Company,  tools,  70  hp;  Holland  Manu- 
facturing Company,  30  hp,  and  a  number  of  others.  As 
stated  previously,  the  motor  load  on  the  system  is  increasing 
rapidly,  and,  owing  to  the  work  of  an  energetic  Chamber  of 
Commerce,  many  new  industries  are  being  brought  to  the 
city  which  require  electricity  as  a  motive  power. 

The  officers  of  the  Erie  County  Electric  Company  are 
as  follows :  President,  Mr.  C.  H.  Strong ;  secretary,  Mr.  .S. 
C.  Walker;  treasurer  and  general  manager,  Mr.  T.  J- 
O'Dea;  superntendent,  Mr.  E.  C.  Greene,  and  chief  engi- 
neer, Mr.  A.  J.  Gillespie. 


JORDAN  STREET  STATION  OF  THE  UTAH  LIGHT  & 
RAILWAY    COMPANY. 


TM1{  Utah  Light  &  Railway  Company  supplies  prac- 
tically all  the  electric  service  for  Salt  Lake  City, 
Utah,  and  during  its  growth  has  absorbed  a  large 
proportion  of  the  output  of  the  hydroelectric  generating 
and  transmission  companies  which  utilize  water-powers  in 
the  mountain  regions  surrounding  the  city.  The  increase  of 
the  business  and  the  somewhat  restricted  possibilities  of  the 
available  water-powers  have  led  the  management  of  the  com- 
pany to  provide  a  steam-driven  power  station,  primarily  for 
the  purpose  of  acting  as  a  relay  to  the  various  hydroelectric 
transmission  systems  and  to  form  a  nucleus  of  such  further 
steam-generating  equipment  as  the  future  may  require.  An 
account  of  the  improvements  and  additions  to  the  system 
of  the  company  was  published  in  the  Electrical  World. 
Nov.  ID,  1910.  .\t  that  time  a  brief  account  was  given  of 
the  Jordan  Street  station  then  under  construction,  and  the 
new  underground  system,  substations  and  changes  in  the 
generating  stations  and  transmission  lines  were  described 
rather  fully. 

The  presence  of  coal  in  the  Wasatch  Mountains  within 
40  or  50  miles  of  Salt  Lake  City  by  rail  led  to  an 
investigation  to  determine  the  best  site  for  a  steam-driven 
plant.  In  July,  1909,  after  considering  the  advisability  of 
producer  gas  as  well  as  steam,  and  the  location  of  the  plant 
at  the  coal  mine  as  alternatives,  the  engineers  reported  in 
favor  of  a  steam  station  to  be  located  preferably  on  the 
Jordan  River  adjacent  to  Salt  Lake  City.  In  the  spring  of 
1910  this  report  was  acted  on,  and  the  engineers,  Messrs. 
Westinghouse,  Church,  Kerr  &  Company,  New  York,  were 
authorized  to  act  also  as  constructors  and  to  proceed  with 
the  design  and  construction  of  the  new  power  station. 

Among  the  conditions  governing  the  design  of  this  station 
were  the  following:  Operation  not  continuous  at  first,  but 
as  a  relay  to  the  system  ;  an  ample  supply  of  condensing 
water,  unsuitable,  however,  for  boiler  feed ;  feed  water  to 
be  purchased  at  a  relatively  low  cost;  coal  to  be  brought 
from  mines  already  developed  in  Wyoming  carrying  about 
11,700  heat  units  per  pound;  power  station  site  being  on 
property  owned  by  the  company  and  having  railroad  con- 
nection. 

The  fact  that  the  station  is  intended  to  be  a  relay,  and 
not  continuously  operated,  implies  a  very  low  load-factor, 
which  called  for  the  exercise  of  economy  in  first  cost  of 
construction.  .Accordingly,  the  building  as  well  as  the  con- 
tained equipment  was  to  be  so  laid  out  as  to  reduce  the 
volume  per  unit  of  generating  capacity  to  a  very  low  figure. 
The  cubic  contents  of  the  building  (which  includes  ample 
switchboard  room  for  all  the  generating  equipment  it  can 
contain)  is  56  cu.  ft.  per  kilowatt  of  ma.ximum  continuous 
output. 


This  station   is  designed  on  the  so-called  "unit  systen 
a   "unit"  comprising  a   combination   of  boilers,   generatii 
units,  condensers   and   inclosed   building,   so  arranged  th 
it  can  be  uniformly  and  economically  duplicated,  and  wh 
so  duplicated,  economically  operated  either  alone  or  in  ps 
allel   with   the   other   sections.     The   boiler-room,   which 
completely   filled  with  six  6oo-hp  boilers,  is  of   the  sai 
length  as  the  turbine-room  with  its  single  lo,ooo-kva  turb 
generator,   condenser   and   auxiliaries.     It   is   evident  th 
future   needs    for   greater   capacity   of   this   station   can 
economically   met   by    adding   to   it   one   or   more   units     _ 
equipment  and  inclosing  building  of  the  same  size  as  tljA 
first  one.  '~ 

The  power  station  building  is  of  brick,  with  coiicri 
slab  floors  and  roof.  The  boiler-room  includes  an  ov( 
head  coal  bunker.  This  portion  of  the  structure  is 
skeleton  steel  construction  carrying  the  greater  part  of  1 
weight  on  columns.  The  turbine-room  requires  no  sl< 
framing  other  than  that  needed  for  the  roof  trusses.  Ik 
beams  and  crane  rails. 

The  foundation  of  this  station  rests  upon  a  pile  concf' 
mattress  composed  of  Oregon  fir  piles  36  ft.  long,  spac 
2j/  ft.  to  3  ft.  between  centers,  overlaid  with  a  practica 
uniform  thickness  of  3  ft.  of  concrete.  The  condenser 
take  and  overflow  flumes,  where  within  the  building  line, ; 
formed  in  the  concrete   foundation.     The  main  flumes  < 


tend   from  the  river  bank  just   outside   of   and   parallel 
the  building  wall,  being  so  placed  that  they  can  readily 
extended  to  accommodate   future  additions  to  the  statii. 
which   will  be   served  as   in  the  present  case  by  brand' 
extending    from    the    main    flum.es    into    ;ho    power   stat 
foundations. 

Steam  is  generated  in  six  6oo-hp  Stirling  boilers  fitj' 
with  the  improved  Roney  stoker  operated  by  natural  dr. . 
which  is  supplied  by  a  single  stack.  The  steam  press  c' 
is  200  lb.  with  125  deg.  superheat.  The  arrangement  of  flp 
and  stacks  was  designed  to  fit  in  with  the  general  unit  f 
tem.  which  will  involve  the  building  of  an  additional  st ' 
for  every  six  boilers  added  to  the  plant.  The  boilers  nt 
the  turbine-room  are  provided  with  a  cross  flue  runn ', 
just  under  the  coal  bunker  for  connecting  them  with  ■ 
stack.  By  means  of  a  system  of  skylights  placed  just  be  ' 
the  level  of  the  coal  bunker,  the  firing  alley  between  boi  5 
is  provided  with  far  better  daylight  illumination  thar  s 
usual. 

The  load  conditions  at  this  plant  did  not  warrant  the  - 
stallation  of  economizers.  The  stack  is  of  radial  br.:, 
1 1 54  ft.  in  diameter  and  225  ft.  high.     Commercial  relati  - 
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■,  ith   the   management   of   the   mines    rendered    it   uii- 

.irv  to  make  provision  for  storing  coal  on  a  large 
.110.  thus  simpH tying  the  problem  of  transferring  the  coal 
om  the  railroad  cars  to  the  stoker  hoppers.  The  cars 
imp  into  a  track  hopper  from  which  coal  is  carried  up 
*■  an  inclined  bucket  elevator  to  the  top  of  the  boiler  house 
I  one  end,  where  it  discharges  onto  a  horizontal  belt  con- 
'•vor  by  which  it  is  distributed  through  the  bunker  over 
ie  boilers.  The  ashes  are  dumped  from  the  ash  pits  into 
■Je  dump  cars  which  run  on  an  industrial  railroad  in  the 
biler-room  basement  and  are  elevated  by  a  platform  lift 
)  the  ground  level,  where  they  are  run  out  to  dump  their 
bntents  as  filling  for  adjacent  land. 

I  The  main  turbo-generating  unit  is  of   io,ooo-kva  maxi- 
continuous   output,   with    a   temperature    rise   of    not 

oced  50  deg.  C.  The  machine  is  of  the  Wectinghouse- 
...ijus  semi  double-tlow  type  of  3600  r.p.m.,  and  generates 
iree-phase.  60-cycle  energy  at  a  potential  of  4400  volts. 

The  condensing  apparatus  is  of  the  mixing  type,  the  Le- 
Manc  condenser  beii.g  furnished  by  the  Westinghouse  Ma- 
rline Company.  .Mthough  it  has  usually  been  the  practice. 
>here  feed  water  has  to  be  purchased,  to  use  a  surface  con- 
enser,  the  engineers  state  that  the  greater  efficiency  due 
■1  a  higher  vacuum,  combined  with  the  reduced  cost  of 
)aintenance,  more  than  offsets  the  increased  cost  of  feed 
ater  that   has  usually   accompanied   the   older   forms   of 

,1;  condensers. 

1^  the  case  with  other  main  features  of  the  power- 
,1  equipment,  the  piping  is  of  distinctly  modern  design 
■id  construction.  Pipe  flanges  for  high-pressure  steam  are 
;elded  on,  and  cast-steel  fittings  and  valve  bodies  are  used. 
f\e  valve  seats,  disks  and  spindles  are  of  "monel"  metal, 
articular  attention  is  also  given  to  providing  for  the  ex- 
\nsion  and  contraction  inevitable  with  high-pressure  steam 
jd   superheat   temperatures.      The    Holly    gravity    return 


Fig.  2— Interior  of   Boiler-Room. 

rstem  is  used  in  returning  condensation  in  the  main  steam 
mnections  back  to  the  boilers. 

The  generators  are  fitted  with  the  usual  ventilating  ducts, 
he  exciters  are  of  the  Westinghouse  turbine-driven  type 
■  loo-kw  rating.  The  boiler-feed  pumps  are  steam- 
■iven,  of  the  compound  duplex  pressure  pattern.    The  air 


and  circulating  pumps  on  the  I.eBlanc  condenser  are  driven 
by  a  small  steam  turbine. 

The  switchboard  apparatus  is  contained  in  a  cellular 
structure  of  the  type  now  so  common  in  high-tension  power 
stations,  being  in  this  instance  built  of  solid  concrete 
throughout.     The  ring  type  of  bus  has  been   adopted   as 


Fig.   3 — Interior  of  Turbine- Room. 

offering  the  greatest  flexibility  in  switching  combinations  of 
generators  and  feeders,  with  the  least  number  of  switches 
installed.  The  oil  switches  are  General  Electric  make,  elec- 
trically operated  from  a  benchboard  of  the  usual  type. 

Active  construction  on  the  station  began  about  Aug.  19, 
1910,  upon  the  arrival  of  the  first  carload  of  piles.  By  the 
middle  of  October  the  piles  were  all  in  and  the  concrete 
wall  inclosing  tlie  basement  was  well  along  toward  com- 
pletion. By  Nov.  10  the  building  walls  were  nearly  finished 
and  the  stack  well  under  way.  By  the  middle  of  December 
the  exterior  of  the  building  was  completed.  thL-  windows 
were  in  and  the  stack  was  finished.  Steam  was  raised  in 
the  boilers  on  Feb.  6,  191 1,  the  turbine  was  turned  over  for 
the  first  time  on  Feb.  15  and  the  station  was  reported  ready 
to  carrv  conunercial  load  permanently  on  March  22.  The 
entire  work  of  design  and  construction  was  executed  by 
Westinghouse.  Church.  Kerr  &  Company,  under  the  direc- 
tion of  the  Utah  Light  &  Railway  Company  officials.  Mr. 
O.  .\.  Honnold.  electrical  engineer,  being  in  charge  of  the 
work  for  them. 


A  FEW  REASONS  WHY  HYDROELECTRIC  DE- 
VELOPMENT SHOULD  BE  ENCOURAGED. 


liV    e   I.AKKNCK    P.    1-OWI.KK. 

L.\CK  of  the  fullest  knowledge  on  the  part  of  the  gov- 
ernment of  all   of   the  engineering  and   commercial 
considerations  surrounding  hydroelectric  enterprises 
has   been,   doubtless,   in   no   small   measure   responsible   for 
the  unfortunate  attitude  of  the  former  toward  the  latter. 

Capital,  like  water  and  electricity,  always  follows  the 
path  of  least  resistance,  and  if  governmental  obstructions 
are  thrown  in  the  way  of  these  beneficial  hydroelectric 
undertakings  the  inevitable  result  will  be  that  the  funds 
that  would  otherwise  have  been  used  in  their  creation  and 
expansion  will  be  diverted  to  other  enterprises  which  pre- 
sent less  risk  and  upon  the  investment  in  which  a  better 
return  may  be  reasonably  expected.  The  artificial  con- 
dition thus  created  will  build  up,  of  course,  certain  enter- 
prises at  the  expense  of  our  industrial  expansion,  which 
depends  so  largely  for  its  continued  success  upon  an  ample 
supply  of  cheap  electric  energy,  such  as  many  of  our  ex- 
isting hydroelectric  systems  have  demonstrated  their  ability 
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to  furnish.  Failure  on  the  part  of  the  public  to  recognize 
these  facts  means  that  our  national  development  will  be 
retarded  and  unsyninictrical. 

It  is  here  interesting  to  note  further  the  rather  marked 
contrast  that  prevails  between  the  federal  and  state  gov- 
ernmental treatment  of  public-service  corporations  in  gen- 
eral, a>  compared  with  that  accorded  other  forms  of  busi- 
ness enterprise.  With  respect  to  industries  generally,  the 
government  is  so  an.xious  to  promote  prosperity  that  it 
maintains  a  protective  tariff,  and  this  it  does  with  general 
public  approval.  Far  from  taking  any  affirmative  step  to 
assist  our  public-service  industries,  practically  all  govern- 
mental activity  has  been  directed  to  cutting  down  their 
revenues  and  rendering  more  difficult  the  inception  or  en- 
largement of  their  business.  Such  public  servants,  how- 
ever, do  not  ask  any  affirmative  assistance  from  the  gov- 
ernment, but  merely  request  that  the  latter  shall  not  ob- 
struct any  reasonable  efforts  they  may  put  forth  to  serve 
the  communities  in  which  their  lot  may  be  cast. 

Further,  it  should  not  be  forgotten  that  while  govern- 
mental control  may  proceed  to  the  extremity  of  public  man- 
agement of  public-service  corporations'  affairs  through  re- 
strictive legislation  and  by  compelling  the  highest  standards 
of  service  at  reduced  rates,  in  the  face  of  increasing  cost  of 
operation,  yet  at  the  same  time  this  governmental  jurisdic- 
tion cannot  compel  the  investor  to  put  his  funds  into  enter- 
prises which  he  regards  as  hazardous,  even  though  the 
creation  and  development  of  such  enterprises  be  for  the 
public  good. 

Power  companies  seeking  water-power  rights  are  usually 
treated  as  supplicants  for  benefits  and  advantages  instead 
of  being  more  properly  considered  in  the  light  of  bene- 
factors of  the  public  at  large.  Because  of  the  public  ad- 
vantages resulting  from  hydroelectric  development,  it  would 
seem  that  the  governmental  interest  in  conservation  gener- 
ally should  extend  to  include  the  conservatiqn  of  the  hydro- 
electric industry.  I'he  question  is  not,  "Should  the  public 
encourage  such  enterprises  ?"  but  rather,  "Can  the  public  af- 
ford to  get  along  without  them?" 

Water-powei  development  and  its  governmental  control 
have  been  the  subject  of  much  technical  and  popular  dis- 
cussion, and  will  now  acquire  a  much  wider  interest  by 
reason  of  the  able  papers  and  discussions  presented  at  the 
recent  public  conference  relating  to  this  topic  held  under 
the  auspices  of  the  National  Electric  Light  Association, 
at  which  there  was  elicited  a  large  amount  of  information 
as  to  the  common  good  of  which  hydroelectric  development 
is  capable  if  properly  encouraged.  In  this  connection  it 
becomes  interesting  to  review  briefly  further  points  which 
it  is  believed  are  worthy  of  some  prominence. 

COMPREHENSIVE    HYDROELECTRIC   SYSTEMS    AS    A   FACTOR    IN    THE 
CONSERVATION  OF  CAPITAL. 

Electric  generating  and  transmission  apparatus  have  done 
much  to  enhance  the  value  of  water-powers  to  the  general 
public,  by  rendering  them  more  generally  useful  than  is 
possible  with  purely  hydraulic  works.  Owing  to  their 
inherent  limitations,  the  development  of  the  latter  proceeded 
somewhat  slowly  prior  to  the  introduction  of  electrical 
equipment,  and  if  proper  incentive  is  to  be  given  the  in- 
ventor, the  financier  and  the  engineer,  who  have  been  jointly 
responsible  for  the  greater  availability  of  our  water-powers, 
then  suitable  legislation  should  be  enacted  which  will  apply 
to  hydroelectric  systems  as  distinguished  from  the  purely 
hydraulic  works,  long  since  obsolete. 

The  development  of  any  great  water-power  usually  in- 
volves considerable  investment,  which  grows  larger  as  the 
number  of  points  at  which  wheels  are  located  increases. 
If  it  is  endeavored  to  render  water-power  available  to  a 
large  number  of  users  by  purely  hydraulic  means,  through 
the  use  of  a  long  canal  and  a  large  number  of  wheels  and 
pits,  the   outlay   at   once   becomes   considerably   more   than 


that  required  for  comparatively  few  large  wheels  group 
together  and  driving  efficient  electric  generators. 

Further,  in  most  instances,  it  will  be  found  that  tq 
commercially   feasible  large  purely  hydraulic  systems 
be  devoted  to  manufactures  on  a  large  scale,  with  the| 
suit  that  industries  requiring  power  in  only  limited  qua 
ties  derive  little  or  no  advantage  from  the  developmen| 
purely   hydraulic  works.     This   stands  out  in   marked 
trast  with  water-power  electrically  distributed,  as  with  ll 
industries   requiring  minute  and   subdivided   power   can  l 
advantageously  supplied,  for  the  reason  that  it  is  particulai 
ly  in  connection  with  such  industries  that  the  electric  mote 
has  made  the  greatest  headway. 

It  is  therefore  seen  that  hydroelectric  development  rendei 
it  possible  for  the  small  manufacturer  to  share  in  the  ac 
vantages  of  water-power  as  well  as  his  larger  competitoi 
and,  by  the  reduction  in  the  cost  of  the  otherwise  e  [uivalei 
hydraulic  works,  conservation  of  capital  results ;  all  c 
which  is  beneficial  to  the  public,  and  in  return  the  public  c 
its  representative,  the  government,  owes  at  least  fair  treai 
ment  to  those  who  have  made  these  benefits  possible. 

Then,  again,  with  purely  hydraulic  power  systems  tl' 
locations  for  manufacturers  are  very  limited  in  extent.  Th 
may  result  in  economic  waste  in  several  ways.  It  frequentl 
happens  that  water-power  sites  are  occupied  by  industrii 
whose  powei  requirements  equal  only  a  part  of  the  avai 
able  power,  the  rest  remaining  unsold ;  and,  even  thoug 
the  industries  located  on  these  sites  make  use  of  a 
the  water-pow-er,  their  liinited  area  creates  such  a  di 
mand  for  them  that  they  may  bring  a  rental  value  so  hig 
that  it  wipes  out  any  saving  resulting  from  cheap  powe 
A  further  inherent  drawback  in  the  purely  hydraulic  plai 
is  that  it  prevents  the  sale  of  power  to  different  consumei 
at  different  hours  of  the  day.  As  most  manufacturing  plan- 
require  power  ten  hours  daily,  the  water  flowing  during  tl 
night  runs  to  waste,  thereby  rendering  more  than  one-ha 
of  the  total  energy  unavailable,  though  it  would  be  of  coi 
siderable  value  to  various  industries. 

From  a  review  of  the  above  facts  it  appears  that  th 
modern  hydroelectric  systems  operate  to  prevent  tl 
monopolistic  use  of  water-powers,  so  common  in  past  year 
and  make  possible  the  subdivision  and  distribution  of  the; 
powers  into  the  smallest  units,  thereby  rendering  th 
greatest  good  to  the  greatest  number.  In  fact,  not  only  d 
these  hydroelectric  enterprises  make  possible  the  supply  c 
water-power  to  a  great  many  small  consumers  that  coul 
not  be  supplied  without  them,  but  through  the  medium  c 
long-distance  electrical  transmission  several  powers  on  tl 
same  stream,  or  even  different  streams,  may  be  physical! 
linked  together,  and  with  the  power  of  several  watercourse 
so  connected,  under  common  control,  a  great  diversity  i 
power  demand  and  supply  is  thereby  secured.  Diversity  i 
power  demand  means  the  greatest  possible  use  of  investmei 
in  plant,  and,  therefore,  conservation  of  capital,  which  i 
turn  secures  to  the  public  better  rates.  Diversity  in  pow( 
supply  often  means  that  it  is  practicable  to  match  tl: 
minimum  discharge  on  one  stream  with  a  higher  on  anotht 
3T  to  interchange  power  of  streams  having  large  storag 
capacity  with  those  having  little  or  none,  which  increasf 
reliability  of  power  supply  and  in  many  cases  avoids  tf 
use  of  expensive  auxiliary  steam  power,  which  also  resuli 
in  advantage  to  the  public  in  keeping  down  rates  and  wit 
common  control  gives  the  consumer  at  one  point  the  ai 
vantage  of  securing  water-power  from  another  point,  pei 
haps  200  miles  away,  when  necessity  arises. 

From  the  above  it  is  clear  that,  with  reasonable  goveri 
mental  regulation  of  water-powers,  single  control  of  all  th 
powers  that  may  be  econotnically  linked  into  one  hydn 
electric  system  tends  to  benefit  not  only  the  companies,  bi 
the  public  as  well,  as  with  effective  governmental  contri 
the  need  for  competition  vanishes  with  all  its  attendat. 
economic  losses,  which,  if  permitted  to  exist,  must  t 
eventually  borne  either  directly  or  indirectly  by  the  publi 
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'DROELECTRIC    POWER    AS  A  FACTOR    IN   PREVENTIKG    ECONOMIC 
WASTE    OF   LABOR. 

.Considerable  attention  has  been  justly  centered  on  the 
asteful  tliernial  performance  of  steam  prime  movers  as  a 
-urce  of  power,  the  most  economical  and  modern  stations 

this  type  throwing  away  90  per  cent  of  the  energy  in  the 
fal  pile  during  conversion  to  electrical  energy,  which 
aste  with  an  equivalent  amount  of  hydroelectric  power 
|n,  of  course,  be  entirely  eliminated.  Intimately  related 
,  and  hardly  less  important  than  the  question  of  fuel  con- 
^rvation  is  the  conservation  of  labor  also  made  possible 
Tough  the  fullest  use  of  our  hydroelectric  resources. 

National  welfare  in  no  small  degree  depends  upon  the 
•  icient  use  nf  our  national  resources,  as  represented  in 
ir  material  and  labor,  and  it  requires  no  argument  to  show 
lat  the  higher  our  efficiency  in  these  respects  the  more 
rpidly  shall  we  be  enabled  to  add  to  our  national  wealth, 
this  connection  when  one  stops  to  consider  the  vast 
nount  of  labor  required  for  mining,  distributing,  storing. 
liming  and  finally  removing  ashes  incident  to  the  use  of 
lal.  a  large  portion  of  which  through  hydroelectric  de- 
•lopment  could  be  set  free  for  the  better  interests  of  the 
tjlmtry,  notably  in  agriculture,  the  urgent  need  for  the 
tcouragement  of  such  water-power  development  at  once 
tcomes  apparent. 

,    HYDROELECTRIC  POWER  AS  A  FACTOR  IN  PROMOIIKG  OUR 
I  INDUSTRIAL  WELFARE. 

•In  practically  all  industries  one  of  the  important  require- 
lents  for  successful  operation  is  an  ample  supply  of  cheap 
|iwer,  and  this  need  has  assumed  much  greater  relative 
jportance  in  recent  years  than  formerly,  due  to  the  transi- 
Im  from  hand  labor  to  power-driven'  machinery.  Some 
ipa  cf  the  growing  importance  of  power  used  in  manu- 
Jftures  may  be  gathered  from  the  Bulletin  of  the  United 
lates  Department  of  Commerce  and  Labor,  which  records 
mie  interesting  data  on  power  employed  in  eleven  selected 
idustries  typical  of  the  factory  method  of  manufacture, 
'lese  industries  include  the  manufacture  of  agricultural 
iplements,  boots  and  shoes,  cotton  goods,  flour  and  grist- 
iJl  products,  hosiery  and  knit  goods,  blast  furnaces,  steel 
Vrks  and  rolling  mills,  lumber  and  timber  products,  paper 
i)d  wood  pulp,  silk  and  silk  goods,  woolen  goods  and 
'grated  goods.  In  all  of  these  industries  but  two  there 
Vs  a  steady  rise  in  the  average  power  used  per  wage- 
Vner  during  the  thirty-five-year  period  covered  by  the  re- 
fft,  namely,  from  1870  to  1905.  During  this  interval,  of 
t,)se  industries  which  showed  any  increase  none  exhibited 
ther  a  horse-power  per  wage-earner  or  a  horse-power  per 
SkOOO  of  products  for  the  year  1905  less  than  double  that  in 
t:  year  1870,  with  two  industries  showing  a  ratio  in  these 
t.o  items  for  this  period  as  high  as  five  and  two  others  one 
c  three.  It  is,  therefore,  evident  that  development  of  our 
Vter-powers  should  be  pursued  with  as  little  delay  as  pos- 
s^le  if  we  are  to  maintain  our  industrial  status  by  keeping 
Ife  with  our  increasing  industrial  requirements  for  cheap 
iwer,  whch  does  not  consume  anything  that  cannot  be 
ulaced.  In  the  long  run  those  countries  which  have 
:-ailable  an  ample  supply  of  electric  power  will  have  a 
iramount  advantage  over  other  countries  less  fortunately 
sualed,  and  they  must  in  the  end  win  out  in  the  race  for 
ijustrial  supremacy. 

Closely  allied  with  and  necessary  to  the  success  of  the 
rmufacturing  industry  stands  our  transportation  industry, 
t;  power  requirements  of  which  for  the  operation  of 
t.ins,  shops,  lighting,  etc..  are  of  vast  proportions.  While 
t;re  are  not,  in  this  country,  any  examples  of  very  long 
setches  of  trunk-line  electrification,  yet  the  successful 
t|minal  operation  of  both  direct-current  and  alternating- 
crrent  systems  under  the  severe  traffic  conditions  obtain- 
1;  in  the  New  York  zone  and  also  the  highly  satisfactory 
r-ults  obtained  with  the  electrification  of  tunnels  elsewhere 
'  the  United  States  have  proved  the  feasibility  and  relia- 


bility of  electricity  as  a  motive  power  in  heavy  railroading. 

As  demonstrating  the  reliability  of  service  now  attainable 
with  electric  traction  and  its  eminent  fitness  for  long-dis- 
tance trunk-line  work,  it  is  important  to  note  that  in  its 
report  of  train  operations  in  New  York  State  during  Janu- 
ary last  the  Public  Service  Commission  records  the  fact 
that  the  New  York,  New  Haven  &  Hartford  had  90  per  cent 
of  its  trains  on  time,  a  fact  which  is  especially  notable  when 
it  is  remembered  that  the  single-phase  system  which  is  in 
operation  on  the  New  Haven  road  is  handicapped  by  the 
necessity  for  operation  of  its  equipment  also  over  the 
direct-current  zone  in  order  to  reach  the  Grand  Central 
terminal.  The  unavoidable  inference  from  this  would 
seem  to  be  that  if  the  straight  single-phase  system  were 
employed  (which  would  be  the  normal  condition  in  most 
cases  of  electrification  undertaken)  the  reliability  factor 
should  be  still  further  increased. 

One  of  the  drawbacks  under  which  steam-railroad  electri- 
fication is  laboring  in  all  of  the  cases  jiist  referred  to  is  that, 
owing  to  the  limited  extent  of  route  electrified,  the  most 
economical  results  for  neither  steam  nor  electricity  are  real- 
ized, and  with  sufficient  traffic  density  and  the  electrification 
of,  say,  a  whole  engine  district  much  greater  saving  may 
be  effected  through  the  use  of  the  new  type  of  motive  power, 
even  when  operating  from  steam-driven  generating  stations. 

However,  with  an  ample  supply  of  cheap  hydroelectric 
energy  within  transmissible  reach  of  at  least  a  portion  of 
our  trunk-line  roads,  and  where  traffic  density  conditions 
warrant,  steam-railroad  electrification  will  be  stimulated, 
with  its  attendant  advantages  in  conserving  labor  and 
material. 

A  brief  study  will  make  it  clear  why  hydroelectric  systems 
can  afford  to  sell  electric  energy  to  railroads  at  very  at- 
tractive rates.  Comparatively  few  hydroelectric  enterprises, 
inclusive  of  those  furnishing  no  small  portion  of  indus- 
trial load,  are  able  to  market  more  than  an  insignificant 
portion  of  the  total  daily  output  during  the  night  run.  Now, 
when  this  is  considered  in  connection  with  the  fact  that 
trunk  lines  move  the  greatest  proportion  of  both  through 
freight  and  passenger  traffic  over  their  lines  at  night,  the 
operation  of  such  railroad  systems  by  electrically  trans- 
mitted water-power  may  at  once  become  feasible  and  thus 
make  possible  the  use  of  a  large  portion  of  the  run-off  in 
our  streams  that  now  goes  to  waste,  with  the  consequent 
improvement  of  the  load-factor  and  the  resulting  low 
price  for  energy  thereby  attainable. 

HYDROELECTRIC  POWER  AS  A  FACTOR  IN  PROM^TI^G  OUR 
AGRICULTURAL  W£LFARE. 

As  American  progress  and  prosperity  depend  mainly  on 
the  growth  of  agricultural  production,  the  importance 
of  increasing  the  productivity  of  the  soil  can  hardly  be 
overestimated,  and  that  there  is  urgent  need  for  more  in- 
formed methods  of  seed  selection,  fertilization  and  cultiva- 
tion to  attain  this  end  will  be  realized  from  the  review  of 
a  few  pertinent  statistics,  which  show  not  only  that  our 
annual  yield  per  acre  is  low  by  comparison  with  other 
countries,  but  that  our  consumption  of  the  products  of 
the  nation's  farms  is  rapidly  overtaking  production.  Our 
farms  produce  less  than  14  bu.  of  wheat  per  acre,  as 
compared  with  32  in  England,  28  in  Germany,  34  in  the 
Netherlands,  For  oats  the  United  States  produces  23  bu. 
per  acre,  while  England  produces  42,  Germany  46  and  the 
Netherlands  53.  Then,  again,  in  1908  our  exports  of  the 
principal  cereals  had  fallen  72  per  cent  as  compared  with 
out  exports  ten  years  previous,  and  based  on  past  records, 
if  the  converging  lines  of  production  and  consumption  con- 
tinue to  approach  each  other  as  in  the  past  ten  years,  one 
of  our  eminent  authorities  estimates  that  before  very  long 
we  shall  have  become  a  food-importing  nation,  with  all  of 
its  disadvantages.  One  of  the  ways  of  ameliorating  this 
unfortunate  nation-wide  condition  is  by  the  application  of 
artificial  fertilizer  to  the  soil.    Recently  addressing  the  New 
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England  Railway  Club  on  the  commercial  feasibility  as  also 
the  necessity  for  soil  fertilization,  President  Brown,  of  the 
New  York  Central  Railroad,  said:  "In  the  past  there  was 
little  incentive  to  fertilize  the  soil  by  the  use  of  com- 
mercial fertilizers,  whereas  now  these  expenditures  pay 
one-hundredfold."  Till  -within  the  last  few  years  the  only 
commercial  available  sources  of  artificial  fertilizers  have 
been  the  Chili  saltpeter  deposits,  the  island  guano  deposits 
and  the  by-products  of  gas  works.  The  first  two  of  these 
must  ultimately  become  exhausted  and  the  present  yield  of 
the  third  is  entirely  inadequate  to  meet  the  nation's  require- 
ments. It  is  evident,  therefore,  that  there  is  urgent  demand 
for  additional  sources  of  artificial  fertilizer  supply,  and  re- 
lief from  impending  famine  in  this  commodity,  in  the  shape 
of  fixed  atmospheric  nitrogen,  would  be  commercially  possi- 
ble with  an  ample  supply  of  cheap  electric  energy  available, 
as  the  chief  item  of  expense  in  the  manufacture  of  this  soil- 
recuperating  agent  is  the  cost  of  energy.  The  low  rates 
possible  for  off-peak  and  secondary  energy  from  hydro- 
electric plants  turn  to  useful  account  energy  that  might 
otherwise  be  wasted,  and  at  once  make  this  process  a  com- 
mercial success.  •  Th.at  this  method  of  producing  artificial 
fertilizer  has  ppsscd  the  experimental  stage  will  be  ap- 
preciated whc  1  it  ■■^  remembered  that  European  hydro- 
electric plants  h:ivii)g  an  aggregate  rating  of  100,000  hp  are 
already  successfully  applied  to  this  process. 

Another  nunace  to  agriculture  is  found  in  the  general 
tendencies  of  t"ie  rural  and  agricultural  part  of  the  popula- 
tion to  concentrate  in  larger  urban  centers.  The  percentage 
of  our  population  w'.m  work  on  the  farm  constantly  de- 
clines. In  1790  onlv  about  3.4  per  cent  of  the  American 
people  lived  in  towns,  whereas  in  1900  more  than  31  per 
cent  of  our  population  was  urban,  and  it  is  expected  that 
the  last  census  will  show  even  greater  tendencies  in  this 
direction.  There  seem  to  be  strong  reasons  for  believing 
that,  at  least  with  farms  which  are  not  too  scattered  and 
with  hydroelectric  energy  to  be  had  at  reasonable  rates,  it 
will   be   commercially    feasible   to   group   several    farms   to- 


DATA  OF  TRANSMISSION  LINES  IN  CHICAGO. 


AT  the  late  Chicago  convention  of  the  American  Inst 
tute  of  Electrical  Engineers  the  Commonwealth  Ed 
son  Company  gave  in  succinct  form  some  tecl 
nical  data  on  its  principal  generating  stations  and  trans 
mission  systems.  Fisk  and  Quarry  Street  stations  wer 
described  briefly,  as  well  as  the  new  Northwest  st: 
tion,  two  units  of  which  will  be  placed  in  operation  i 
September  probably.  In  addition  data  were  given  on  tli 
transmission  lines  of  the  system  corrected  to  the  fall  c 
191 1  and  embracing  the  initial  equipment  of  Northwe; 
station. 

It  may  be  explained  that  there  are  three  separate  pan 
in  the  system  of  high-tension  transmission  lines  connectiii 
the  Fisk  Street  and  Quarry  Street  generating  stations  wit 
the  fifty-three  substations  from  which  distribution  is  accon 
plished. 

The  most  important  of  the  three  is  the  9000-volt,  25-cyc 
system,  which  carries  by  far  the  largest  portion  of  tli 
generated  output,  supplying  all  of  the  company's  substatioi 
and  also  the  railway  substations.  It  consists  of  some  45 
miles  of  high-tension  cable  extending  north  to  Evanstoi 
111.,  and  south  to  Hammond,  Ind. 

The  lines  radiating  from  Fisk  Street  supply  the  nort 
and  west  territory,  and  those  from  Quarry  Street  the  sout 
side  of  the  city  chiefly,  including  the  traction  substation 

The  long  range  portion  of  the  25-cycle  system  is  ope 
ated  at  20,000  volts  and  is  derived  from  the  gooo-volt  sv 
tem  through  three  5000-kw  transformers.  It  consists  ( 
four  lines,  two  supplying  Grand  Crossing,  South  Chicag 
Roseland  and  Hammond,  and  two  extending  to  Evansto 
where  they  connect  with  the  systems  of  the  North  Shoi 
Electric  Company  and  the  Chicago  &  Milwaukee  Electr 
Railwav. 

The  third  portion  is  the  12,000-volt,  60-cycle  systei 
Previous  to  1910  a  portion  of  the  60-cycle,  4000-volt  distr 
bution   system  supplying  some  large   industrial  motor  cii 
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12,000  Volts. 


20,000  Volts. 


No.  of   direct   lii 


om  Fisk  Street  station  ,  .  , 
•■      Quan-v  Street   statiDn 
■•      Harrison  Street  statum 
'.        "     Northwest  station.. 

No.  of  tie  lines 

Average  length  of  tie  lines _ 

No.  of  company  substations  supplied 

No.  of  railway  substations  suppied 

Average  length  of  direct  lines -  .  - 

Size  of  wire,  B.  &  S.  and  circ.  mU 

Average  maximum  load  per  line,  company  (winter  months 

Average  maximum  load  per  lin6.  railway  (winter  months). 

Total  maximum  load  (non-coincident) 


*29 

18 

3.6  miles 

No.  4-0  and  250,000 

2000  kw 

2200  kw  1 

155.000  kw   (includinp 

transformers  on  20,000-1 

J vr It  system). I 


Combined  3,800  1 
Included    in   9000- 
volt  load 


*  Includes  combination  60-cycle,  12,000-volt  and  25-cycle,  9000-v3lt  substation. 

t  Includes  Crane  Company.  Grove  Street,  Bridgsport,  and  combination  9000-12,000-vilt  substatit 

t  Includes  combination  railway  and  Edison  and  two  North  Shore  Electric  Company  stations. 


gether  in  such  a  manner  that  the  general  use  of  electricity 
will  play  no  small  part  in  rendering  farm  life  more  at- 
tractive and  tend  to  check  the  continued  exodus  of  the 
rural  part  of  our  population  to  the  cities,  as  shown  by  the 
statistics  given   above. 

CONCLUSION. 

Summing  up,  it  appears  from  a  review  of  the  facts  cited 
above  that  the  hydroelectric  development  of  the  water- 
power  in  our  watercourses  is  destined  to  play  no  mean 
part  in  aiding  our  industrial  and  agricultural  well-being — 
in  short,  in  preserving  and  advancing  our  national  status — 
and  it  is,  therefore,  not  only  the  duty  but  the  privilege 
of  the  government  to  see  to  it,  without  undue  delay,  that 
all  reasonable  encouragement  be  accorded  private  capital, 
which,  with  positive  assurance  of  rational  legislation,  stands 
ready  to  bring  about  the  fullest  realization  of  these  hydro- 
electric opportunities. 


tomers  had  been  fed  from  the  9000-volt,  2S-cycle  transmi 
sion  system  through  frequency  changers.  This  load  ii 
creased  to  something  like  27,000  kw,  and  consequently  t\\ 
60-cycle  generating  units  at  Quarry  Street  were  install* 
and  the   12,000-volt  transmission  system  was  inagurated. 

All  told  there  are  130  transmission  lines,  with  a  tot 
length  of  approximately  525  miles. 

At  least  two  lines  are  provided  for  nearly  every  sul 
station. 

The  direct  control  of  the  system  is  vested  in  the  loJ 
dispatcher's  office,  which  for  purposes  of  ready  intercon 
numication  is  equipped  with  a  private  telephone  syste 
connecting  it  directly  with  all  stations  and  substations. 

In  this  office  is  the  load  dispatcher's  board,  white-ei 
ameled  and  showing  diagrammatically  every  generato 
line  and  switch  in  the  three  systems,  excepting  convertini 
unit  switches.  Plugs  are  used  to  indicate  oil  switches  op< 
and   closed.     The  absolute  conditions  are  thus  constant 
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indicated.  To  supplement  this  board,  which  shows  prac- 
ically  no  detail  of  the  substations,  another  map  is  used. 

The  following  table  shows  at  a  glance  the  principal  statis- 
ics  of  the  transmission  lines  of  the  Commonwealth  Edison 
."onipany  as  they  will  be  after  the  initial  equipment  of 
Xorthwcst  station  is  in  operation : 

.  For  distribution  the  Connnonwealth  Edison  Company 
-•mploys  direct  current  in  a  central  area  of  about  lo  sq. 
niles  and  three-phase,  6o-cycle  alternating  current  in  the 
•emainder  of  the  city.  The  direct-current  area  is  sup- 
,)lied  from  twenty-two  converter  substations  (thirteen  of 
'fVhich  have  auxiliary  batteries),  three  exclusively  battery 
substations,  and  one  direct-current  generating  station 
(Harrison  Street).  The  standard  sizes  for  feeders  in  this 
.erritory  are  1.000,000  circ.  mil  and  1,500,000  circ.  mil. 
ifhese  feeders  connect  with  an  intricate  network  of  direct- 
'.-urrent  mains  at  various  points,  the  whole  system  being  tied 
ogether  at  street  intersections. 

,  The  three-phase.  60-cycle  system,  which  covers  a  far 
nore  extensive  territory,  is  not  thus  interconnected,  but 
ponsists  of  separate  four-wire  circuits  with  open  emergency 
.-enters  tor  tying  in  in  case  of  trouble.  It  radiates  from 
•ind  is  supplied  by  ten  substations  with  2000-4000  volts  on 
:he  primaries,  the  service  pressure  being  stepped  down  to 
i  15-230  volts  by  line  transformers  installed  where  required. 


VOTES  ON  THE  LOADING  OF  TELEPHONE  CABLE 
AND  OPEN-WIRE  CIRCUITS. 


By  Samuel  R.  P.'\rker  and  J.  C.wers. 

THE  subject  of  loading  or  inserting  inductance  to  im- 
prove transmission  over  long-distance  circuits. 
whether  for  telephone  or  telegraph  work  or  for 
")wer  transmission,  is  not  new,  Mr.  Oliver  Heaviside  hav- 
ing gone  into  it  theoretically  in  1887.  From  that  date. 
,,iowever,  no  practical  steps  of  importance  were  taken  to 
.vork  out  the  theory  of  loading  until  Prof.  M.  I.  Pupin,  in 
1899,  showed  from  actual  tests  the  feasibility  of  installing 
■series  inductance  coils  on  working  lines  to  improve  their 
.transmission.  Although  the  subject  of  loading  has  come 
^)rominently  to  the  front  in  recent  years,  information  on 
it  is  very  scattered  and  the  object  of  these  notes  is  to  show 
why  loading  improves  the  transmission,  and  also  some  of 
the  methods  of  calculation  for  obtaining  the  best  results 
>n  various  circuits. 

The  efficiency  and  limiting  distance  of  speech  of  the  tele- 
phonic circuit  for  long-distance  transmission  depend  on 
^he  magnitude  and  mutual  relations  of  the  following  elec- 
Wical  quantities,  namely,  capacity,  inductance,  resistance 
and  leakage  conductance.  The  essential  difference  between 
long-distance  and  short-distance  transmission  is  that  on 
long  lines  the  electrical  speech  impulses  are  transmitted 
in  the  form  of  elastic  undulations  of  electromagnetic  waves, 
M'hile  on  short  lines  the  reflection  of  the  impulse  at  the 
terminal  instruments  interfering  with  the  advance  of  the 
wave  crest  prevents  these  waves  from  forming. 
1  As  each  sound  or  word  transmitted  over  the  telephonic 
'circuit  has  a  definite  frequency,  amplitude  and  wave  form, 
III  will  be  readily  seen  that  the  speech  impulses  take  the 
form  of  a  very  complicated  number  of  superposed  vibra- 
tions or  waves  of  different  frequencies.  These  impulses 
ns  they  progress  along  the  line  are  subjected  to  two  de- 
teriorating influences,  namely,  attenuation  and  distortion, 
the  quality  of  the  speech  transmitted  depending  on  how 
the  frequency  or  pitch,  amplitude  or  volume  and  wave  form 
pt  timbre  of  the  sound  (which  affects  the  articulation)  are 
reduced  or  changed  by  these  two  deteriorating  influences. 

The  frequency  is  the  number  of  complete  reversals  per 
second  of  the  alternating  current,  a  complete  reversal  being 
understood  to  take  place  when  the  current  gradually  rises 
from  zero  to  a  positive  maximum,  falls  to  zero,  increases 


to  a  negative  maximum,  and  again  falls  to  zero.  This  is 
known  as  a  cycle  or  period.  The  amplitude  is  the  extent 
of  the  vibration  from  the  zero  line,  and  the  wave  form  is 
the  shape  of  the  curve  in  passing  through  a  complete  cycle 
or  period. 

The  attenuation  of  the  wave  is  a  falling  away  of  the 
amplitude  due  to  a  certain  amount  of  energy  being  dissi- 
pated by  the  ohmic  resistance  (PR),  by  the  shunting  effect 
of  leakage  from  the  line,  and  by  the  reaction  from  the  in- 
ductive action  upon  surrounding  bodies,  such  as  losses  due 
to  eddy  currents  and  hysteresis  losses  if  there  are  any  iron 
bodies  or  circuits  in  the  vicinity.  Eddy  currents  and  hys- 
teresis losses  react  on  the  circuit  in  the  same  way  as  re- 
sistance, and  can  be  represented  as  an  addition  to  the  ordi- 
nary resistance  of  the  circuit  measured  under  steady  cur- 
rent conditions.  Attenuation  in  itself  is  not  harmful. if  not 
carried  too  far.  as  a  receiver  will  convey  an  intelligible 
conversation  when  the  amplitude  is  reduced  to  I  per  cent 
if  there  is  no  distortion  of  the  wave  form. 

Distortion  is  due  to  the  capacity  and  inductance  of  the 
cable  or  wires  affecting  unequally  the  waves  of  different 
frequencies  composing  the  speech  impulses,  thus  altering 
the  relative  position  and  proportion  of  the  subsidiary  waves, 
which  in  long  distances  causes  the  wave  form  or  special 
quality  or  timbre  of  the  sound  to  be  lost  and  the  words 
to  become  indistinguishable,  even  though  the  volume  of  the 
sound  may  be  large. 

The  effect  of  capacity  on  transmission  is  that  while  the 
undulation  of  the  speech  wave  is  rising  and  falling  the 
circuit  is  charged  and  discharged,  this  discharge  driving 
back  the  current  and  causing  a  lead  in  phase.  Capacity 
causes  retardation  in  the  speed  of  transmission,  introducing 
a  time  element.  It  also  levels  down  the  higher  periodicities 
of  the  waves,  so  that  in  lines  of  high  capacity  the  waves 
of  high  pitch  may  be  wiped  out  altogether  and  only  low- 
pitched  sounds  transmitted  correctly,  the  character  of  the 
sound  received  being  altogether  different  from  that  im- 
pressed on  the  transmitter. 

The  effect  of  inductance  on  transmission  is  very  similar 
to  that  of  capacity,  being  to  create  a  field  in  the  surround- 
ing dielectric  which  rises  and  falls  in  intensity  with  the 
undulations  of  the  speech  wave,  thus  setting  up  induced 
charges  in  the  circuit.  Inductance  may  be  represented  as 
the  inertia  of  the  circuit,  and  tends  to  prevent  any  rapid 
changes  in  the  transmitted  wave,  driving  forward  the  cur- 
rent and  causing  a  lag  in  phase. 

Thus  while  capacity  produces  a  lead  in  the  resultant 
wave,  any  phase  in  the  resultant  wave  being  earlier  than  a 
similar  phase  in  the  impressed  alternating  emf,  inductance 
causes  a  lag,  any  phase  in  the  resulting  wave  being  later 
than  a  similar  phase  in  the  impressed  alternating  emf. 
Capacity  and  inductance  are  not  dissipative  like  resistance 
and  leakage  conductance,  as  neither  of  them  reduces  the 
energy  of  the  transmitted  current. 

The  theory  of  loading  is  so  to  balance  inductance  and 
capacity  in  a  circuit  that  they  neutralize  each  other,  and,  as 
all  actual  telephone  circuits  contain  far  more  capacity  than 
inductance,  it  will  be  necessary  to  introduce  more  induct- 
ance into  the  circuits. 

A  circuit  in  which  inductance  completely  neutralizes  ca- 
pacity at  all  periodicities  is  distortionless,  and  the  speech 
impulses  are  subject  only  to  attenuation — that  is.  in  an 
ideal  circuit  of  this  kind,  the  speech  wave  at  the  receiving 
station  would  be,  an  exact  reproduction  of  the  speech  wave 
at  the  transmitting  station,  with  a  reduced  amplitude  de- 
pending on  the  distance  between  the  two  stations  and  the 
resistance  and  leakage  conductance  of  the  circuit. 

A  complete  balance  between  capacity  and  inductance  for 
any  one  periodicity  can  be  obtained  when  the  resultant 
wave  produced  by  capacity  leads  the  impressed  emf  by 
go  deg.  and  that  produced  by  inductance  lags  90  deg.  be- 
hind the  impressed  emf.  As  this  result  is  impossible  to 
obtain  in  practice,  the  same  effect  is  obtained  if  the  angle 
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of  lead  exactly  equals  the  angle  of  lag,  but  separated  by 
l8o  deg.  or  "■  radians.  This  will  be  readily  seen,  as  the  dis- 
torting effects  due  to  capacity  and  inductance  will  have 
their  maximum  and  zero  values  at  the  same  points,  but  with 
opposite  signs — that  is,  when  the  distorting  capacity  effect 
is  at  a  positive  maximum  the  distorting  inductive  effect 
will  be  at  a  negative  maximum,  and  the  impressed  emf 
for  any  one  frequency  will  be  in  phase  with  the  current, 
thus  giving  the  best  efficiency. 

As  capacity  is  evenly  distributed  along  the  line,  to  neu- 
tralize it  inductance  must  be  as  evenly  distributed  as  possi- 
ble. If  large  amounts  of  inductance  are  cut  into  the  line 
at  long  distances  apart  they  merely  act  as  choking  coils. 
To  get  the  best  results  the  inductance  should  be  introduced 
into  the  circuit  at  certain  short  predetermined  intervals, 
depending  on  the  wave  length.  From  experimental  tests  it 
has  been  found  that  where  the  wave  front  passes  from  7000 
coils  to  13,000  coils  per  second  very  good  results  have  been 
obtained.  Professor  Pupin  has  worked  out  a  mathematical 
formula  by  means  of  which  he  is  enabled  to  determine  the 
maximum  distances  apart  which  the  added  balancing  coils 
joined  in  series  to  the  line  should  be  placed,  in  order  to 
appro.xiniate  in  efficiency  to  an  equal  uniformly  distributed 
inductance. 

The  theoretically  perfect  loading  coil  should  have  the 
same  effective  resistance  for  all  essential  periodicities  of 
the  telephonic  wave  to  eliminate  the  distortion  in  the  coil. 
Such  a  coil  cannot  be  obtained  in  practice.  The  coil  must 
have  a  certain  inductance  and  must  consist  of  several  turns 
of  wire.  To  reduce  attenuation  the  resistance  must  be  kept 
as  low  as  possible,  a  few  turns  of  large-gage  copper  wire 
being  used.  A  reduction  in  the  turns,  and  so  in  the  resist- 
ance, can  be  most  easily  effected  by  introducing  an  iron 
core.  If  the  coil  is  entirely  of  copper  the  effective  resist- 
ance for  frequencies  within  the  range  of  telephonic  peri- 
odicities will  correspond  to  the  loss  due  to  eddy  currents 
in  the  copper;  if  the  core  is  of  iron  or  other  magnetic  ma- 
terial additional  losses  will  be  introduced  due  to  eddy  cur- 
rents in  the  core,  as  well  as  hysteresis  losses  in  the  iron, 
which  will  augment  the  difference  between  the  actual  re- 
sistance and  the  effective  resistance.  As  it  is  impossible  to 
eliminate  these  losses,  the  effective  resistance  will  vary  at 
different  periodicities  and  produce  distortion  losses  in  the 
transmitted  wave. 

Practical  and  commercial  reasons  demand  that  an  iron 
or  other  magnetic  core  be  used,  and  as  the  tendency  of 
the  higher  effective  resistance  of  the  iron-cored  coils  is 
only  to  suppress  and  reduce  the  higher  periodicities  of  the 
voice  wave,  which  is  found  not  appreciably  to  affect  the 
quality  or  intelligibility  of  transmission,  the  advantage  of 
a  wholly  copper  coil  is  not  markedly  noticeable.  The  best 
coil  to  use  is  one  that  gives  the  required  inductance  with 
the  largest  time  constant  (L/R).  together  with  the  smallest 
size. 

In  loading  a  line  several  considerations  have  to  be  borne 
in  mind.  The  velocity  (F  =  «/a)  with  which  electromag- 
netic waves  are  propagated  over  a  line  may  vary  from  i  in. 
or  less  to  186,000  miles  per  second  (velocity  of  light), 
depending  on  the  values  of  R,  C  and  L.  The  greater  the 
value  of  L  the  less  the  velocity,  and,  as  the  wave  length 
equals  velocity  divided  by  periodicity  {^=V^f),  the 
shorter  the  wave  length  for  any  one  frequency  of  alterna- 
tion. But  when  the  wave  length  is  small  the  number  of 
coils  for  any  given  length  will  be  large,  as  every  wave 
length  has  to  be  loaded  with  a  certain  number  of  coils  to 
get  the  best  efficiency,  thus  making  the  cost  of  loading 
prohibitive.  For  this  reason  when  loading  a  line  the  great- 
est amount  of  attenuation  to  be  allowed  on  a  line,  or  the 
coefficient  of  attenuation,  should  be  determined  and  L  cal- 
culated to  give  this  attenuation,  thus  giving  the  greatest 
efficiency  with  the  least  added  inductance,  therefore  the 
greatest  wave  length  and  the  least  number  of  coils.  This 
method  does  not  make  the  line  distortionless  by  any  means, 
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as  the  inductance  added  does  not  completely  balance  capac- 
ity, but  even  a  small  amount  of  inductance  will  reduce  the 
unbalanced  distorting  effect  of  capacity  provided  the  dis- 
torting effect  of  the  coils  is  small. 

Another  point  is  that  where  the  coils  are  not  evenly 
spaced  the  efficiency  of  the  line  is  reduced  very  appreciably,! 
due  to  reflection  between  the  coils.  In  loading  under- 
ground cables  where  the  manholes  are  not  evenly  spaced, 
preventing  the  coils  from  being  evenly  distributed,  this  will 
cause  considerable  loss.  If  I  equals  the  distance  between 
coils  the  first  and  last  coil  on  a  loaded  line  should  be 
placed  0.5  I  miles  from  each  end,  thus  giving  the  line  a 
tapered  effect  and  also  keeping  the  spacing  even  if  at  any 
time  it  is  desired  to  join  two  loaded  lines  in  series. 

One  of  the  difficulties  encountered  on  loaded  lines  is 
terminal  loss,  due  to  the  reflection  of  the  speech  impulse 
at  points  of  non-uniformity  in  the  line,  such  as  a  point 
where  a  loaded  aerial  circuit  is  joined  to  a  cable  or  vice 
versa.  It  has  been  suggested  that  by  tapering  the  coils 
this  can  be  overcome,  tapering  being  to  reduce  the  in- 
ductance gradually  at  both  ends  of  the  line,  keeping  the 
spacing  of  the  coils  the  same.  The  best  efficiency  is  then 
obtained  when  the  ratio  L/C  for  the  loaded  line  equals 
the  ratio  L/C  for  the  unloaded  line.  Theoretically  reflec- 
tion can  be  overcome  in  cases  like  this  by  having  a  perfect 
transformer  at  each  point  of  non-uniformity  in  the  line. 

Reflection  also  takes  place  at  points  where  the  instru- 
ments are  bridged  directly  across  a  loaded  line.  It  has  been 
claimed  that  transmitting  instruments  for  loaded  lines 
should  have  a  higher  impedance  than  those  for  non-loaded 
circuits.  The  advantage  of  using  apparatus  of  a  higher 
impedance  for  loaded  lines  is  most  readily  seen  when  con- 
sidering the  transmitter-end  impedance  of  a  very  long  over- 
head line,  the  impedance  of  such  a  line  being  L«,  where  <^ 
is  the  angular  velocity,  or  2T  times  the  frequency,  and  L  is 
the  inductance  per  loop-mile  in  henries.  For  unloaded 
lines  this  impedance  is  from  600  ohms  to  700  ohms,  but  for 
loaded  lines,  seeing,  that  inductance  has  been  added,  this 
figure  should  be  greater.  The  transmitting  apparatus  in 
present  use  has  been  adopted  for  unloaded  lines,  and  where 
loaded  lines  are  used  it  is  suggested  that  if  instruments  of 
a  higher  impedance  were  installed  the  transmission  over 
short  distances  would  be  greatly  improved. 

The  amount  of  inductance  necessary  completely  to  bal- 
ance capacity  at  a  frequency  of  about  800  cycles  per  second 
on  aerial  wires  is  roughly  4.4  henries  and  that  for  cables 
about  0.5  henry  per  mile.  From  these  figures  it  will  be 
seen  that  for  any  given  amount  of  added  inductance  the 
increased  efficiency  of  the  cable  will  be  much  greater  than 
that  of  the  aerial  wires. 

Coming  now  to  a  consideration  of  some  of  the  methods 
of  calculation  for  obtaining  the  best  results  on  various 
circuits,  the  first  point  to  be  considered  is  what  frequency 
can  be  taken  as  representing  the  average  for  all  speech 
waves. 

In  the  discussion  on  a  paper  on  "Loaded  Telephone  Lines 
in  Practice,"  read  before  the  Electrical  Congress  at  St. 
Louis  in  1904  by  Dr.  H.  V,  Hayes,  it  was  shown  that  an 
underground  telephone  circuit,  when  used  for  transmitting 
speech  waves  having  frequencies  ranging  from  100  cycles 
to  2000  cycles  per  second,  behaves  in  regard  to  attenuation 
as  though  it  were  operated  at  a  single  frequency  of  800 
cycles  per  second,  or  an  angular  velocity  of  5025  radians 
per  second.  This  means  that  under  telephonic  conditions 
the  circuit  behaves  as  though  the  speaker's  voice  had  a 
single  frequency  of  800  cycles  per  second. 

In  an  alternating-current  circuit  the  difference  of  poten- 
tial Pd  between  the  wires  of  a  loop  at  d  miles  is  equal  to 
the  difference  of  potential  at  the  sending  end  Po  times  e'^^. 
and  Pd  lags  behind  Po  by  an  angle  "rf.  The  greater  the 
distance  the  greater  will  be  this  angle  of  lag  till  a  point  is 
reached  where  the  difference  of  potential  is  one  complete 
cycle  behind  that  of  the  impressed  voltage  Po.     Since  the 
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ohase  changes  uniformly  with  the  distance,  it  follows  that 
he  waves  are  traveling  along  the  circuit  with  a  constant 
■elocity ;  therefore,  when  the  phase  has  been  delayed  one 
)erJod  oJ  equals  2'  ot  d  equals  2  "'/a. 

The  meanings  of  the  symbols  used  in  these  discussions 
ire  as  follows: 

?  is  the  resistance  per  loop-mile  in  ohms, 
S  is  the  leakage  conductance  per  loop-mile  in  mhos, 
'S  is  the  mutual  capacity  per  loop-mile  in   farads. 
L  is  the  inductance  per  loop-mile  in  henries, 
/  is  the  frequency  or  periods  per  second, 
«  is  the  angular  velocity  in  radians  per  second, 
e  is  the  base    of    the    Naperian    or    natural    logarithms 

(2.718), 
:•  is  the  velocity  of  light  in  miles  per  second, 
■  is  the  velocity  of  waves  in  miles  per  second, 
y  is  the  distance  in  miles, 
I  is  the  distance  between  coils  in  miles, 
i«  is  the  velocity  constant, 
18  is  the  attenuation  constant, 
1^  is  the  wave  length  in  miles,  and 
r  is  the  ratio     of     the     circumference     to     the     diameter 

r     (3.1416). 

•  When  /  periods  have  been  passed  through  by  Po,  {)  —  i ) 
leriods  will  have  been  passed  through  Pd  where  the  phase 
las  lagged  one  period.  Then  l'.  the  velocity  of  the  wave, 
quals  d/l,  t  being  the  time  of  one  period.  If  there  are  / 
»eriods  per  second,  /  equals  i/f,  therefore  i'  equals  d -f-  i/f 
iquals  2T//a.  But  the  wave  length  ^  equals  velocity  di- 
iided  by  periodicity,  {V/f)  or  2ir/a,  showing  that  the 
i^ave  length  is  the  distance  at  which  the  phase  has  been 
elayed  by  one  period. 

:  The  letters  a  and  P  stand  for  constants,  the  value  of  <^ 
.eing  [i  \  iR'  +  o^U)  (S'  +  '^C)  ',  *-i  iRS  —  <^CL)y 
nd  is  the  velocity  constant;  the  value  of  P  being  [J  |  (i?" 
r-^U)  {S'  +  '^C)]*  +  i{RS  —  <^CL)y, which  is  the  ex- 
Vession  for  the  attenuation  constant.  It  is  not  proposed 
b  prove  the  formula  used  for  these  two  constants,  as  they 
/ill  be  found  in  Mr.  Oliver  Heaviside's  "Electrical  Papers," 
■^ol.  II. 

As  the  expressions  for  the  constants  «  and  ^  are  some- 
Vhat  unwieldly  it  is  proposed  to  simplify  them  as  much  as 
pssible. 

As  the  leakage  conductance  for  aerial  wires  would  not 
e  more  than  i  X  10''  and  for  cable  not  more  than  i  X  10", 

can  be  neglected,  which  reduces  these  constants  to : 
:  a=[Ja,c|(i?'-f-=r)^+-L}]*  (I) 

tnd 

p=liu,c{{R'  +  '^L')^-^L}]^  (I) 

111  aerial  wires,  where  the  resistance  is  small  compared 
J  "L,  these  will  be  simplified  still  further. 
,  Expanding  {'^L'  +  R')''  by  the  binomial  theorem,  the  ex- 

i  R' 

•ression  equals  "L  (i  +^T7  +etc.),  the  remaining  terms 

eing  neglected,  as  "L  is  large  compared  with  R.  This 
xpression  then  reduces  to  "L  +  R'/2<^L.  Substituting  this 
lalue  for  (yL'  +  R")*  in  equation  (l),  for  a  and  ^  we 
et: 

o  =  .|j  o,C(a.L-f  i?V2"L  +  '^Z.)}*  =  (i"CX2"Z.)* 

he  term  R'/2  "L  can  be  neglected. 
Therefore, 

a=(u,'CL)*  =  «(CL)*  (2) 

p=  \)su,C  (wL  +  R'/2<^L  —  o>L)]^  =  (.i<^C  X  R'/a'^L)'' 
lerefore. 

In  an  unloaded  cable  where  "L  is  small  compared  with  R 
R'  +  <^L')i  equals  approximately  R,  and  Rz^'^L  equals 
pproximately  R. 


Then  a  and  /3  equal  approximately  (i"C/?)*  (3) 

(These  results  are.  however,  not  correct  to  within  5 
per  cent.) 

In  a  loaded  cable  •'L  cannot  be  neglected,  and  equation 
(i)  must  be  used  for  "  and  either  (i)  or  (2)  for  P. 

The  attenuation  factor  is  c'^*.  From  this  the  amplitude 
can  be  calculated  at  any  distance.  Assuming  the  amplitude 
to  be  I  to  begin  with,  at  d  miles  it  will  be  i/e^^. 

To  find  the  balancing  inductance  for  any  circuit,  by 
treating  the  speech  wave  as  a  simple  alternating  current 
having  a  frequency  of  800  cycles  per  second,  the  angle  of 
lag,  6,  due  to  inductance  is  such  that  tan  9  =<'LI/RI 
=  <^L/R,  the  reactance  being  "L  and  the  impedance 
{K'  -\-  '^'Uy.  Capacity,  instead  of  prolonging  the  current, 
drives  it  back,  producing  a  lead  in  phase  which  is  such  that 
tan  9  =  — ■  i/i^CR,  the  reactance  being —  i/wC  and  the  im- 
pedance being  (/?' -f- i/"'C')'.  Where  inductance  and 
capacity  are  both  present,  as  in  a  telephone  circuit,  tan  9 
=  (wL —  i/uC)/R,  the  reactance  being  «L  —  i/"C  and  the 
impedance  ' R'  +  ("L  —  i /"C)'  |  » 

But  as  capacity  and  inductance  produce  opposite  effects 
they  neutralize  each  other  when  "L — i,"C  =  o  or  when 
"L  =  i/>^C.  Therefore  L  (the  balancing  inductance  for 
any  one  periodicity)  =  i/^'C.  When  this  balance  is  set  up 
the  circuit  is  non-inductive  and  the  current  simply  obeys 
Ohm's  law — that  is,  only  attenuation  takes  place,  the  circuit 
being  distortionless.  But  as  the  periodicity  of  a  telephonic 
speech  wave  is  not  constant,  varying  from  100  to  2000  and 
more,  the  divisor  <^'C  will  vary,  thus  changing  L.  From 
this  it  will  be  seen  that  under  no  conditions  can  a  telephonic 
circuit  be  made  absolutely  distortionless. 

Seeing  from  this  that  it  is  absolutely  impossible  to  get  a 
distortionless  wave  for  all  periods  common  to  telephonic 
speech,  these  figures  for  L,  where  it  equals  i/"'C,  can  be 
taken  as  the  limiting  values  for  loading,  the  efficiency  de- 
creasing beyond  this  and  the  distorting  eftect  being  a 
purely  inductive  one. 

But  in  telephone  practice  all  that  is  required  is  a  certain 
standard  of  transmission,  there  being  no  object  in  increas- 
ing the  efficiency  beyond  that  point.  A  definite  standard 
of  transmission  is  represented  by  a  definite  attenuation 
constant  j3.  This  does  not  take  into  account  the  articula- 
tion, but  merely  the  volume  of  sound  transmitted. 

Taking,  for  example,  a  500-mile  aerial  line,  say  it  is 
wished  to  have  an  attenuation  constant  of  0.014;  then  taking 
equation  (2)  for  /3  =  7?/2(C/L)»  =  0.014;  thenL,  the  total 
inductance  per  loop-mile,  equals  (R  +  Re)' X  0/4X0.014. 
where  Re  is  the  apparent  resistance  of  the  coils  at  800 
cycles  per  second,  the  amplitude  at  the  distant  end  being 

Taking  another  example: 

To  find  the  amount  of  inductance  to  be  added  so  that  the 
speaking  efficiency  of  a  No.  8  B.  W.  G.  copper  circuit  at 
1600  miles  will  equal  the  unloaded  speaking  efficiency  at 
1200  miles  (which  is  approximately  the  limiting  distance 
for   speech). 

The  attenuation  constant  for  1200  miles  equals  approxi- 
mately 3.3  Xio"';  therefore  the  attenuation  constant  P 
necessary  at  1600  miles  to  give  the  same  speaking  efficiency 
equals 

1200  39-6  _    .  .      _, 

•?  •?  X =  -z r=  2.84  X  10 

•'•^1600X10'        16X10'  ^^ 

and     taking     /3  =  i?/2  (C/L)«  =  0.00284;     L  =  (R  +  Re)' 

X  C/4  X  0.00284  henry. 

The  amplitude  at  the  distant  end  equals  e-^*  =  e-""^""" 
=  e-*'  —  i/e''  =  1/90  =  o.oiii  =  I. II  per  cent  of  trans- 
mitting-end  amplitude. 

From  these  figures  it  will  be  seen  that  Re.  the  apparent 
resistance  of  the  coils,  greatly  afifects  the  value  of  /3  and 
thus,  although  loading  improves  the  articulation,  it  reduces 
the  volume  of  the  sound,  or  the  amplitude,  and  as  the  value 
Re.  increases  with  the   inductance  of  the  coils  it  will  be 
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readily  seen  that  if  a  line  is  overloaded,  or  loaded  more 
than  absolutely  necessary  to  get  the  standard  of  transmis- 
sion required,  the  efficiency  of  the  circuit  is  reduced  instead 
of  increased  for  long-distance  transmission.  For  if  the 
amplitude  is  reduced  too  far,  although  the  articulation  is 
good,  telephonically  speaking,  the  circuit  will  be  inefficient. 
When  the  value  of  Pd  is  such  that  e'^*  =  100,  or  Pd  = 
4.6051 1,  the  limiting  point  at  which  loading  is  commer- 
cially of  value  has  been  reached. 

From  this  it  will  be  easy  to  calculate  the  most  economical 
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Distance  In  Aerial  Circuits. 

value  of  ^  and  thus  the  right  amount  of  loading  necessary 
to  cut  into  a  circuit  of  any  given  length  to  give  the  best 
efficiency.  The  best  efficiency  is  obtained  when  P  = 
4.605 1  i/(f.  From  this  it  will  be  easy  to  calculate  L,  d  in 
this  case  being  the  limiting  distance  for  which  the  circuit 
is  designed. 

Considering  now  the  best  spacing  for  the  coils.  Professor 
Pupin  has  worked  out  a  formula  for  the  maximum  spacing 
per  wave  length  to  give  approximately  the  same  efficiency 
as  uniformly  distributed  inductance. 

If  the  wave  length  be  taken  as  a  complete  revolution,  360 
deg.,  or  in  angular  measure  2  '^  radians,  and  the  length  /. 
the  fraction  of  a  wave-length  between  any  two  coils,  be 
given  in  angular  measure  =  2  t  //^ ;  then  the  nearness  with 
which  A  sin  2  ir  /  X  approximates  to  A  2  "■ //X  radians  will 
represent  the  approximation  of  the  efficiency  of  the  loaded 
line  to  that  of  a  line  in  which  an  inductance  of  equal  value 
is  spread  uniformly  over  the  line  . 

When  Z/Ji  =  o.l,  then  J  sin  2  •""//X  equals  ^ //X.  So  that 
the  best  efficiency  is  obtained  when  there  are  ten  coils  per 
wave  length. 

From  experimental  results  it  has  been  found  that 
7000/800,  or  8.8,  coils  are  the  least  that  should  be  used  per 
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wave  length,  and  that  there  is  no  advantage  in  putting  in 
more  than  13000/800,  or  16.2,  coils  per  wave  length.  These 
results  agree  with  the  above  calculated  result. 

The  only  other  formulas  necessary  are  those  for  finding 
the  inductance  and  capacity  of  aerial  lines,  those  for  cable 
always  being  known,  as  they  are  manufactured  to  set  stand- 
ards.    In  this  case  for  aerial  lines  L  has  been  taken  as 


equal  to  0.1609 -f-  1.482  Iog,„  {2  li/d)  X  lo'"  henries,  and  C 
as  equal  to  0.0194  lk/\og,„  (2 /i/rf)  X  io"°  farads.  Five  pei 
cent  should  be  added  to  this  result  to  allow  for  the  reactior 
of  the  adjacent  wires. 

In  these  formulas 
h  =  distance  apart  of  wires  in  inches. 
d  =  diameter  of  wires  in  inches. 

fe  =  specific   inductive  capacity   of  dielectric   between   con- 
ductors ( for  air  equals  i ) . 
/  =  length  in  miles. 

The  only  other  point  to  be  considered  is  the  apparent  re 
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sistance  of  the  coils  at  different  frequencies.  These  coil 
are  manufactured  under  patent  held  by  the  American  Tele 
phone  &  Telegraph  Company  in  America  and  by  Siemen 
&  Halske  in  Europe,  but  little  information  is  to  be  hai 
regarding  their  characteristics.  Although  manufacture! 
under  patent  and  sold  by  the  Western  Electric  Company  ii 
five  stock  sizes,  coded  as  501  and  503  for  aerial  work,  am 
506,  507  and  508  for  underground  work,  no  bulletin  i 
issued  with  them.  But  it  may  be  taken  as  correct  tha 
these  coils  are  wound  upon  rings  of  magnetic  material  an( 
have,  practically  speaking,  no  external  field,  consequent! 
they  can  be  incased  in  metal.  Provided  there  is  a  thin  iroi 
shielding  plate  between  them  to  provide  against  electro 
static  and  electromagnetic  action,  they  may  be  packed  01 
top  of  one  another  without  any  fear  of  induction  betweei 
themselves  or  from  other  outside  sources. 

The  above-mentioned  coils  have  a  time  constant  of  aboii 
0.240  (L/Rc),  so  that,  L  being  known,  the  apparent  resist 
ance  at  800  cycles  per  second  can  be  calculated.     A  coi 
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having  an  inductance  of  0.252  henry  has  an  apparent  rt 
sistance  of  10.5  ohms  at  800  cycles,  and  a  coil  with  a 
inductance  of  0.133  henry  has  an  apparent  resistance  c 
5.5  ohms  approximately  (Western  Electric  Company's  coi 
code  No.  507). 

Summarizing  the  above  results,  it  has  been  shown  th: 
no  matter  how  heavily  a  circuit  may  be  loaded  it  is  in 
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possible  to  make  it  distortionless  tor  all  periodicities  re- 
quired in  telephonic  speech.  This  being  the  case,  the  circuit 
jwill  give  the  best  efficiency  when  it  is  loaded  just  sulVicient- 
J)  to  give  the  required  transmission  for  the  ultimate  dis- 
tance for  which  it  is  designed.  To  get  this  result  it  1/ 
equals  this  distance  in  miles,  theoretically  /S  should  equal 
4.6051 1  d,  but  in  practice  this  value  of  1^  has  to  be  reduced 
approximately  10  per  cent  to  allow  for  cxtraordinarv 
ilosses,  such  as  leakage,  eddy  currents  and  hysteresis  losses, 
which  exist  on  the  circuit,  but  which  cannot  be  calculated. 
This  value  for  fi  approximates  very  closely  to  the  values 
.calculated  for  the  limiting  distance  of  speech  for  metallic 
circuits  of   various  gages. 

From  equation  (i)  or  (2)  for  ^*,  the  value  of  /3  being 
jknown.  7.  can  be  calculated. 

;  The  values  of  L,  C  and  R  (resistance  of  mile  of  circuit 
plus  apparent  resistance  of  coils  per  mile)  being  now 
known,  «  can  be  calculated,  using  equation  (i)  for  cable 
and  equation  (2)   for  aerial  wires. 

From  this  we  get  the  wave-length,  and  the  distance  be- 
aween  coils,  /,  equals  i/io  of  the  wave-length. 

The  required  inductance  per  loop-mile  being  L,  the  in- 
ductance of  each  coil  should  be  L/2  X '•  If  there  are  no 
coils  having  this  inductance  the  coil  with  the  next  lowest 
inductance  should  be  used,  and  the  distance  /  reduced  so 
as  to  get  the  required  added  inductance  per  wave-length. 

With  this  information  before  him  the  engineer  will  be  in 
a  position  to  determine  whether  more  economical  results 
•will  be  obtained  by  loading  an  existing  circuit  or  installing 
•a  circuit  of  somewhat  heavier  gage. 

'  It  is  of  considerable  importance  that  the  insulation  resist- 
'ance  of  a  loaded  line  should  be  kept  good,  as,  the  velocity 
'being  reduced,  the  attenuation  of  the  current  due  to  leakage 
'conductance  will  be  considerably  increased. 
!  Fig.  I  shows  the  different  practical  (|3  equals  4.i446'(i) 
and  theoretical  (^  equals  4.6051  i/rf)  calculated  values  for 
'?,  as  the  ultimate  distance  of  speech  increases  from  500  to 
'4200  miles.     This  curve  is  applicable  to  all  aerial  circuits. 

Fig.  2  shows  the  amount  of  inductance  required  to  give 
inv  definite  value  of  ^. 

bis  curve  is  plotted  for  a  No.  8  Birmingham  wire-gage 

-  uit,  strung  12  in.  apart.  The  critical  point  of  this  curve 
IS  reached  when  o.io  henry  has  been  added  per  loop-mile. 
.and.  although  theoretically  4.2  henries  should  be  added  to 
'get  a  resonant  circuit  at  800  cycles  per  second,  the  added 
'apparent  resistance  of  the  coils  attenuates  the  current  so 
'much  that  the  advantage-  gained  in  distinctness  is  lost  in 
volume  after  the  circuit  has  been  loaded  to  o.io  henry  per 
loop-mile. 

This  curve  only  applies  to  an  8  B.  \V.  G.  circuit  strung 
under  the  above  conditions;  for  other  circuits  a  similar 
curve  should  be  plotted  and  the  critical  value  determined. 

Fig.  3  shows  the  value  of  »  for  any  given  amount  of 
loading  for  a  No.  8  circuit ;  for  other  sizes  similar  curves 
should  be  plotted. 

'  Fig.  4  shows  the  wave-length  and  the  distance  between 
coils  for  any  given  value  of  a.  i'his  curve  applies  to  all 
aerial  circuits. 


A.  I.  E.  E.  PAPERS  AND  DISCUSSIONS. 

Following  are  further  abstracts  of  papers  presented  at 
the  recent  Chicago  convention  of  the  American  Institute 
of  Electrical  Engineers,  together  with  abstracts  ^.f  ihe 
discussions  to  which  they  gave  rise. 

MAKIKG  APPRAISALS. 

The  paper  by  Mr.  H.  M.  Byllesby,  Chicago,  entitled 
"Important  Features  Entering  Into  Making  of  Appraisals" 
I  opens  with  a  sketch  of  electrical  development  during 
the  past  thirty  years  or  more,  after  which  the  sub- 
ject of  public  service  franchises  is  discussed.  The  great 
expansion  of  the  electrical  industry  in  this  country  is  as- 


cribed partly  lo  the  liberal  franchise  grants  issued  in  the 
past  and  the  freedom  from  onerous  restrictions,  both  for 
the  occupancy  of  streets  and  the  purchase  and  development 
of  water-powers,  united  with  a  broad  liberal  construction 
which  has  justified  the  issuance  of  stock  which  would 
eventually  make  for  the  projectors  and  developers  of  these 
enterprises,  when  they  become  successful,  something  in 
advance  and  beyond  a  mere  fair  interest  return  on  their 
investments.  At  the  present  time  both  the  public  and  the 
corporation  are  reaching  a  connnon  meeting  ground,  where- 
by public  service  corporations  become  regulated  monopolies, 
governed  as  to  their  rates  and  protected  from  competition 
by  public  service  commissions.  Mr.  Byllesby  states  that 
with  this  doctrine  the  public  service  engineer  and  operator 
have  no  quarrel,  but  that  they  do  tile  a  plea  that  these  com- 
missions be  composed  of  men  of  character  and  of  ability 
who  have  accomplished  something  in  the  world — men  who, 
while  fair  and  upright,  are  conversant  with  the  business 
they  are  controlling.  It  is  believed  that  the  cry  of  the 
corporations  for  a  fair  hearing,  a  recognition  of  the  benefits 
they  have  conferred  and  relief  from  the  hardships  and 
frauds  which  in  many  cases  they  have  suffered  at  the  hands 
of  politicians  will  follow  the  institution  of  properly  con- 
stituted public  service  commissions,  appointed  for  "good 
behavior,"  composed  of  high-class  men,  suitably  paid  and 
operating  under  broad  and  liberal  laws. 

Mr.  Byllesby  said  he  desired  to  call  the  attention  of  the 
members  of  the  American  Institute  of  Electrical  Engineers 
to  the  painful  fact  that  it  is  extremely  rare  for  a  profes- 
sional engineer  or  constructor  in  any  branch  of  industry  or 
construction  to  estimate  the  cost  of  construction  with  accu- 
racy, and  that  the  practically  uniform  experience  has  been 
that  all  such  estimates  have  proved  woefully  less  than  the 
cost  of  the  completed  project.  There  has  not,  he  said,  been 
a  considerable  piece  of  public-service  construction  in  recent 
years  of  which  the  finished  cost  has  not  overrun  the  esti- 
mated cost,  ranging  from  a  minimum  of  10  per  cent  to  a 
maximum  of  100  per  cent  or  more.  The  professional  engi- 
neer should  be  fair-minded  and  liberal  in  appraising  the 
value  of  the  property  of  another  man  or  of  a  corporation, 
when  upon  such  appraisal  is  to  be  based  the  return  to  be 
allowed.  The  tendency  of  the  times,  at  best,  is  to  allow  a 
public-service  corporation,  after  its  operating  expenses  and 
depreciation  charges,  a  distributable  sum  equivalent  to  from 
7  per  cent  to  possibly  10  per  cent  upon  its  reproduction 
value:  it  therefore  becomes  evident  how  grievous  a  hard- 
ship may  be  worked  if  an  appraisal  is  much  below  the  real 
value  of  the  property.  Possibly  90  per  cent  of  the  activities 
of  the  electrical  engineering  profession  have  resulted  from 
the  development  of  public-service  corporations,  and  if  these 
corporations,  through  under-appraisals  or  drastic  regula- 
tions, are  discouraged,  this  will  be  immediately  reflected  in 
a  lessening  demand  for  the  services  of  electrical  engineers. 
The  electrical  engineering  profession  could  not  exist  if 
capital  withdrew  its  support  from  enterprises  requiring 
their  services.  The  professional  engineer  cannot  get  along 
without  the  services  of  capital.  Capital  should  treat  the 
public,  the  laboring  man  and  the  professional  man  with 
fairness  and  liberality;  on  the  other  hand,  the  professional 
man,  who  carries  a  large  influence  in  the  community  in 
which  he  operates,  must  not  forget  that  close  correlation  is 
necessary  between  brains  and  capital,  nor  allow  himself, 
through  professional  indifference  or  jealousy,  to  give  capi- 
tal an  unfair  hearing  or  an  unjust  decision. 

Beyond  the  naked  physical  value  of  a  property  there  is 
required  a  very  large  sum  to  make  it  an  earning  entity,  and 
engineers  are  asked  to  give  the  fullest  consideration  to  the 
question  of  intangible  values.  These  values  embrace  in- 
terest, accidents  and  insurance  during  construction,  engi- 
neering and  supervision  charges,  the  large  sums  expended 
in  developing  a  business,  in  educating  the  public  and  in 
producing  a  market  for  the  commodity.  Other  proper 
charges  are  the  legal  expenses  of  organization  and  those 
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necessary  to  put  the  enterprise  on  its  feet,  discounts  on 
securities  sold,  the  brokerage  paid  for  finding  the  capital 
and  the  large  sums  spent  by  the  older  companies  in  the 
period  of  e.xperinienting  to  obtain  the  best  apparatus,  sys- 
tems and  methods  adapted  to  their  requirements.  Due  re- 
gard should  also  be  given  to  the  added  cost  of  piecemeal 
construction,  and  losses  should  be  included  due  to  obsoles- 
cence and  the  discarding  of  machinery  long  before  its  life 
has  been  exhausted. 

A  recent  example  of  an  appraisal  was  cited,  being  the 
case  of  a  property  which  in  the  past  had  placed  a  part  of 
its  system  underground  before  the  streets  were  paved.  In 
making  the  appraisal  it  was  ruled  that  the  company  was 
not  entitled  as  a  part  of  its  value  to  the  cost  it  would  have 
been  put  to  had  it  placed  this  work  under  the  paved  streets, 
notwithstanding  that  the  company  was  allowed  the  cost  of 
the  paving  incident  to  that  part  of  its  distribution  placed 
underground  after  the  streets  were  paved.  Because  the 
company  did  part  of  the  work  in  advance  it  was  not  allowed 
this  value,  thereby  discouraging  enterprise.  It  is  pointed 
out  that  with  the  tendency  of  governing  bodies  to  make  a 
decision  such  as  that  just  referred  to  it  becomes  extremely 
important  for  an  engineer  intrusted  with  an  appraisal  to  be 
sure  that  he  gives  to  the  property  under  consideration  the 
benefit  of  the  full  value  that  he  believes  it  is  entitled  to, 
both  physical  and  intangible.  In  conclusion,  Mr.  Byllesby 
referred  to  the  unusual  opportunities  possessed  by  members 
of  the  American  Institute  of  Electrical  Engineers  for  form- 
ing a  basis  for  a  proper  measure  of  the  questions  of  value. 
which  questions  should  be  approached  with  high  intelligence. 
with  rt  professional  sense  of  responsibilities  involved,  and 
with  an  appreciation  of  the  fact  that  in  the  combination  of 
capital,  the  public  and  professional  engineering  no  hardship 
can  be  worked  upon  any  one  of  the  three  without  inevitably 
producing  its  full  quota  of  disaster  to  the  other  two. 

DEPRECIATION  OF  ELECTRICAL  PROPERTIES. 

Mr.  Henrv  Flov  presented  a  paper  entitled  "Depreciation 
as  Related  to  Electrical  Properties,"  in  which  attention  was 
called  to  the  confusion  and  non-uniformity  in  the  ter- 
minology employed  in  discussing  depreciation  and  the 
various  methods  which  have  been  used  for  estimating  the 
depreciation.  He  gave  detailed  definitions  of  the  words 
depreciation,  physical  value,  development  expenses,  intangi- 
ble or  overhead  values,  original  cost,  cost  of  reproduction, 
scrap  value,  wearing  value,  service  value,  present  value, 
going  value,  good  will  and  franchises.  He  discussed  de- 
preciation under  the  heads  of  wear  and  tear,  decrepitude, 
inadequacy,  obsolescence  and  deferred  maintenance.  A 
considerable  portion  of  the  paper  was  devoted  to  the  discus- 
sion of  absolute  and  theoretical  depreciation,  depreciation 
accounts  or  reserve  funds  and  of  the  application  of  depre- 
ciation. 

The  author  called  attention  to  the  fact  that  the  rate  of  de- 
preciation adopted  in  estimating  and  providing  for  accruing 
depreciation  should  not  be  confused  with  the  total  sum  of 
depreciation  in  physical  property.  Theoretical  depreciation 
must  be  assumed  and  provided  for  as  a  part  of  operating 
expenses  if  the  capital  is  to  remain  unimpaired  and  rates  are 
such  as  to  give  the  maximum  service  at  the  minimum  ex- 
pense. Service  value  determined  from  the  consideration  of 
the  absolute  depreciation  of  physical  property  should  be 
used  in  connection  with  certain  proper  non-physical  values, 
such  as  development  expenses,  going  values,  franchises,  etc., 
as  the  basis  on  which  rates  should  be  fixed,  capitalization 
allowed  and  taxes  assessed.  Development  expenses  bear  no 
fixed  relation  to  the  cost  of  the  physical  property,  as  their 
amortization  has  no  necessary  relation  to  the  rate  of  de- 
preciation of  the  physical  property.  The  author  concluded 
that  there  exists  an  urgent  demand  for  co-operation  among 
engineers,  manufacturers  and  service  corporations  for  an 
intelligent  collection  and  correlation  of  data  on  which  prop- 
erly to  base  estimates  on  depreciation. 


Discussion. 

In  opening  the  discussion  of  the  general  subject  of  ap- 
praisals and  depreciation,  Mr.  Bion  J.  Arnold,  of  Chicago, 
said  that  the  engineer  can  perform  no  higher  service  tu 
his  community  than  to  enter  into  and  explain  public-utility 
corporation  relations  with  the  public.  In  the  past,  he  ad- 
mitted, perhaps  the  error  has  been  made  by  corporations  in 
not  viewing  the  public's  side,  and  from  this  sentiment 
swung  over  until  the  corporations  themselves  suffered  from 
public  opinion;  but  the  popular  verdict  is  now  returning  to 
the  point  where  the  public  is  desirous  of  treating  corpora- 
tions with  fairness  and  honesty.  After  mature  reflection 
Mr.  Arnold  said  he  is  convinced  that  a  public-service  cor- 
poration is  entitled  not  only  to  a  fair  return  or  interest  value 
on  the  investment  in  its  properties,  but  more  than  this.  In 
cases  where  stockliolders  have  invested  their  money  during 
time  of  stress  and  financial  hazard,  the  company  should  be 
given  the  right  to  earn  either  temporarily  excessive  profits 
or  good  profits  for  a  longer  time. 

Public-service  commissions,  in  fixing  rates,  should  con- 
sider this  right  of  the  corporation  to  recoup  its  former 
losses,  which  should  remain  in  the  capitalization  until 
earned.  This,  was  the  method,  said  Mr.  Arnold,  used  in 
the  recent  physical  valuation  of  the  Chicago  properties.  In 
arriving  at  valuations,  he  added,  there  should  be  included 
not  only  the  cost  of  reproducing  the  physical  property,  but 
also  development  costs,  interest  during  investment,  engi- 
neering costs,  promoters'  fees,  contractors'  fees,  etc.,  all  of 
which  latter  will  amount  to  from  10  per  cent  to  25  per  cent 
above  the  mere  reproduction  value.  Mr.  Arnold  maintained 
that  rates  should  be  based  upon  the  cost  of  reproducing  the 
property  new,  or  upon  its  depreciated  value  plus  the  money 
required  to  put  it  in  first-class  condition,  declaring  as  short- 
sighted the  policy  of  fixing  the  rates  on  the  present  depre- 
ciated value  alone. 

Mr.  \V.  F.  Wells,  of  Brooklyn,  urged  that  only  absolute 
and  not  theoretical  depreciation  be  considered,  pointing  out 
that  where  the  property  is  in  a  first-class  condition  its  value 
should  not  be  depreciated  for  purposes  of  rate-making.  The 
companv,  he  said,  is  entitled  to  increment  values  in  such 
cases  as,  for  instance,  where  a  subway  is  covered  by  new 
pavement.  Mr.  Wells  also  outlined  the  work  of  taking  a 
complete  inventory  of  the  Brooklyn  Edison  Company's  un- 
derground plant,  using  Hollerith  tabulating  machines. 

Mr.  J.  W.  Lieb,  Jr.,  of  New  York,  referred  to  the  diffi- 
culty of  dealing  with  appraisal  cases  through  the  means  of 
legal  assistance,  and  urged  that  electrical  men  become  better 
informed  on  these  matters,  enabling  them  to  discuss  at  first 
hand  these  important  aspects  of  their  business.  Mr.  Lieb 
pointed  out  that  tables  of  depreciation  usually  do  not  include 
obsolescence,  which  forms  an  important  factor  in  arriving 
at  the  actual  value  of  much  electrical  equipment  in  this  day 
of  rapid  changes  in  the  art.  Mr.  Lieb  also  spoke  of  the 
necessity  for  scrapping  large  quantities  of  apparatus  for 
which  securities  are  issued  and  which  represent  bona  fide 
stock  necessary  to  the  development  of  the  business,  although 
not  represented  in  the  existing  physical  value  of  the  plant. 

Dr.  S.  S.  Wheeler,  of  Ampere,  N.  J.,  declared  his  opinion 
that  a  definite  value  on  apparatus  might  be  obtained  at  any 
and  all  times,  urging  that  all  kinds  of  depreciation  be  unified 
and  that  as  a  simplification  of  the  problem  only  one  kind 
be  considered.  Mr.  Emil  Leonarz,  of  Mexico  City,  pointed 
out  that,  though  commissions  often  decrease  the  rates,  such 
rates  are  not  proportionately  raised  when  lines  are  extended 
into  new  territories  of  low  income  production,  removing 
from  part  of  the  capital  invested  its  proper  rate  of  return. 
Prof.  A.  H.  Ford,  of  the  University  of  Iowa,  proposed  that, 
instead  of  commissions  fixing  a  definite  rate  of  income  for 
corporations,  such  earning  should  be  marked  by  upper  and 
lower  limits,  falling  below  which  the  rates  might  be  in- 
creased and  above  which  rates  might  be  decreased.  This, 
Professor  Ford  declared,  would  assist  in  maintaining  the 
equilibrium  between  company  earnings  and  investments. 
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LOADING  OF  TELEPHONE  CIRCUITS. 
Mr.  Bancroft  Gherardi,  of  the  American  Telephone  & 
elegraph  Company,  presented  a  paper  in  which  were  de- 
.-ribed  the  results  obtained  by  using  distributed  inductance 
)  improve  the  transmission  efficiency  of  telephone  circuits 
ccording  to  the  Pupin  system.  At  the  present  time  very 
'eneral  use  is  made  of  two  systems  for  loading  telephone 
ables,  one  of  which  is  characterized  as  medium  loading  and 
le  other  as  heavy  loading.  The  heavy  loading  employs 
bout  0.2  henry  per  mile,  and  the  spacing  between  coils  is 
bout  I, '4  miles.  The  medium  loading  provides  o.l  henry  per 
lile.  with  coil  spacings  of  1^4  miles.  In  a  few  cases  a  third 
tyle,  known  as  light  loading,  is  employed.  Light  loading 
mploys  0.05  henry  per  mile,  with  spacings  of  about  2'/; 
liles. 

The  results  from  the  loading  of  underground  cables  have 
een  highly  satisfactory,  and  noteworthy  improvements  have 
Iso  been  obtained  from  the  loading  of  open-air  circuits. 
"he  general  plan  of  loading  open-air  circuits  is  similar  to 
hat  used  on  underground  cable  lines.  The  relay  coils  are 
uilt  so  that  they  will  withstand  a  breakdown  test  of  8000 
iolts. 

The  outside  diameter  of  the  coil  is  about  10  in.,  and 
he  resistance  of  the  two  windings  to  direct  current  is  2\A 
hms,  while  an  alternating  current  of  a  frequency  of  800 
ycles  per  second  takes  65^  ohms.  One  of  the  very  valuable 
'esults  which  have  followed  from  the  loading  of  open-wire 
nes  has  been  a  very  substantial  extension  to  the  distance 
ver  which  telephonic  service  can  be  given.  Without  load- 
ig  1000  miles  represented  the  greatest  distance  of  tele- 
honic  transmission  over  No.  8  B.W.G.  wire.  By  the  load- 
ig  of  a  No.  8  circuit  the  distance  has  been  extended  to  2000 
liles. 

The  author  stated  that  in  the  L'nited  States  there  are  at 
resent  about  85,000  miles  of  loaded  open-wire  circuits 
.nd  over  170,000  miles  of  loaded  underground  circuits.  To 
Sad  these  circuits  there  have  been  employed  about  125,000 
>ading  coils.  The  day-by-day  experience  with  this  enor- 
aous  loaded  line  plant  has  fully  demonstrated  the  success  of 
'ie  undertaking. 


Discussion. 

\\r.  E.  H.  Bangs,  of  Indianapolis,  in  opening  the  discus- 
sion, remarked  that  it  has  taken  ten  or  fifteen  years  of 
earnest  work  to  perfect  the  details  of  loading  telephone 
circuits.  The  problem  is  quite  similar  to  the  same  condi- 
tions tnet  with  in  heavy  power  transmission,  only,  of  course, 
in  minute  form.  Dr.  F.  B.  Jewett,  of  New  York,  said  that 
the  actual  attenuation  results  on  loaded  lines  check  up  very 
closely  with  c  mputations  made  in  advance.  The  same  is 
true  of  dielectric  dissipation.  It  is  to  be  remembered  that 
loading  means  a  higher  degree  of  line  maintenance  than  on 
unloaded  circuits.  Circuits  of  various  characteristics,  loaded 
and  unloaded,  must  be  connected  by  suitable  terminal 
apparatus  to  secure  flexibility. 

Mr.  E.  H.  Colpitts,  of  New  York,  commented  on  the  diffi- 
culties encountered  in  introducing  the  loading  coils  and  also 
on  the  refinements  of  electrical  measurement  made  necessary 
by  this  improvement.  First  of  all,  high-frequency  gener- 
ators had  to  be  designed,  giving  frequencies  of  200  to  3000 
cycles,  with  outputs  of  almost  pure  sine  waves.  Methods 
of  measuring  losses  in  iron  had  to  be  devised,  as  well  as 
losses  in  dielectrics,  and  it  was  necessary  also  to  measure 
very  accurately  the  inductance  and  effective  resistance  of 
the  loading  coils,  as  well  as  the  bridged  impedance  on 
loaded  circuits  and  very  small  capacities. 

Mr.  E.  B.  Craft,  of  New  York,  described  in  an  interesting 
manner  th%  actual  construction  of  inductance  coils  for  load- 
ing. He  spoke  of  enameled  insulation  for  the  wires  in  the 
coils  of  only  0.0005-in.  thickness.  Automatic  machuies  have 
been  devised  for  applying  the  windings.  An  ordinary  con- 
taining case  for  cable  circuits  holds  twenty-one  coils  and 
weighs  about  2000  lb.     It  is  placed  in  a  manhole. 

Allard  Smith,  of  Chicago,  described  the  system  of  loading 
used  in  that  city,  and  Mr.  J.  G.  Wray,  of  the  same  city, 
said  that  in  Chicago  it  would  be  impossible  to  carry  on 
telephonic  conversations  commercially  without  the  use  of 
loading  coils,  inasmuch  as  overhead  wires  are  not  per- 
missible. The  loading  coil  is  generally  considered  as  par- 
ticularly adapted  for  long  lines,  but  it  is  also  of  the  highest 
importance  in  large  cities,  with  their  underground  circuits. 
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REE    ELECTRIC-FAN    SERVICE    FOR    INVALIDS. 


Electric  fans  are  a  great  boon  to  the  sick  in  warm 
.eather,  but  poor  people  may  not  be  able  to  afford  to  pay 
or  them  and  the  necessary  electric  service,  even  though  the 
pst  is  small.  Those  who  were  in  attendance  at  the  recent 
invention  of  the  N.  E.  L.  A.  in  New  York  City  will  re- 
member that  in  the  discussion  on  residence  business  Mr. 
.  M.  Searle,  of  the  Rochester  Railway  &  Light  Company, 
iicited  some  applause  when  he  stated  that  his  company 
ime  time  ago  notified  every  physician  in  Rochester  that 
.  would  at  his  request  supply  any  invalid  with  an  elec- 
,ic  fan,  run  the  necessary  service  and  supply  the  energy 
ithout  expense  whatever  to  the  patient  during  the  period 
f  his  sickness. 

Messrs.  H.  M.  Byllesby  &  Company,  of  Chicago,  also 
c  inaugurating  free  electric-fan  service  to  invalids  by 
.1  the  electric-service  companies  they  control  in  a  number 
f  States.  All  invalids  who  can  be  reached  from  the  present 
istribution  system  are  to  be  furnished  free  fan  service 
lis  summer  on  the  certificate  of  a  physician  that  the  fan 
ill  be  beneficial  and  that  the  patient  is  financially  unable 
1  pay  for  the  service.  If  necessary,  service  wires  will  be 
stalled,  with  the  necessary  interior  wiring;  the  fan  will  be 
'aned  and  the  electricity  supplied  gratis.  Letters  will  be 
}nt  to  physicians  informing  them  that  the  company  desires 


to  give  free  fan  service  to  invalids  unable  to  pay  and  asking 
them  to  certifv  in  writing  the  desired  facts,  also  notifying 
the  company  when  the  necessity  for  service  has  ceased. 

Whether  or  not  this  is  a  good  stroke  of  business  enter- 
prise, it  is  certainly  a  worthy  charity,  for  which  the 
Byllesby  interests  are  to  be  heartily  commended. 


EMPLOYEES'  HANDBOOK. 


A  comprehensive  "Employees'  Handbook  "  has  been  issued 
by  the  Commonwealth  Edison  Company  of  Chicago.  Its 
purpose  is  to  acquaint  the  3000  employees  with  the  com- 
pany's policies  and  to  enable  them  to  adapt  themselves  to 
the  spirit  of  the  organization.  The  ideal  of  the  company  is 
expressed  as  "courtesy  to  the  public  and  the  best  possible 
service."  It  is  shown  how  this  ideal  is  approached.  The 
policy  of  the  company  toward  its  employees  is  explained, 
and  the  employees'  savings  fund,  merit  system,  the  company 
library,  public  library  station.  Commonwealth  Edison  Sec- 
tion of  the  N.  E.  L.  A.,  night-school  scholarships,  rewards 
for  suggestions  and  other  aspects  of  that  policy  are  dealt 
with  at  some  length.  The  book  also  includes  general  in- 
formation about  the  company,  including  the  rates  charged 
for  electricitv  and  a  list  of  other  handbooks  issued  by  the 
company.    These  other  handbooks  relate  to  (i")  the  general 
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characteristics  of  the  company's  service,  (2)  electric  ve- 
hicles, (3)  wiring  regulations,  (4)  the  proper  use  of  the 
telephone  and  (5)  an  emergency  directory  more  particularly 
for  the  use  of  employees  in  the  operating  departments.  The 
"Employees'  Handbook"  makes  a  pamphlet  of  twenty-nine 
pages,  and  it  is  written  in  the  earnest,  enlightened  spirit 
which  characterizes  the  best  electric-service  practice  of 
the  dav. 


ECONOMICAL 


ELECTRIC-TRUCK 
BOSTON. 


SERVICE     AT 


Short-haul  trucking  service  has  always  been  an  extremely 
difficult  field  for  the  electric  vehicle,  but  records  secured 
recently  at  Boston  indicate  that  electricity  is  capable  of 
driving  the  horse  from  this  stronghold.  The  trucking  house 
of  Lewis  Flanders  &  Company  recently  installed  a  5-ton 
truck  e(|uippe<l  with  two  motors  mounted  in  two  forward 
couple-gear  wheels,  the  large  rear  wheels  of  the  outfit  being 
steel-tired  and  without  motors.  The  truck  makes  25  miles 
per  day  and  operates  at  a  speed  of  5.5  miles  per  hour  loaded 


Electric  Truck. 

and  7  miles  per  hour  empty.  The  results  of  the  first  1000 
miles'  operation  show  that  the  total  cost  per  day  is  only 
$7,  the  items  being:  Operator's  wages,  $2.50;  energy,  at 
3  cents  per  kw-hour,  $1 ;  tires,  80  cents ;  battery  mainte- 
nance, $1.25;  repairs,  25  cents;  fire  and  liability  insurance, 
45  cents,  and  floor  space  and  superintendence,  75  cents. 
Experience  shows  that  a  standard  gasoline  motor  truck  of 
the  above  capacity  cannot  be  operated  at  less  than  $15  per 
day,  the  cost  of  running  two  double  teams  being  about  $12. 
In  the  above  S-ton  truck  40  per  cent  of  the  weight  is  car- 
ried on  the  driving  tires,  which  are  of  solid  rubber  and 
duplex.  A  life  of  12,000  miles  is  guaranteed  on  the  tires. 
Experience  has  already  shown  that  the  elimination  of  the 
rubber  tires  from  the  rear  wheels,  which  is  the  chief  source 
of  economy,  does  not  interfere  with  the  proper  working  of 
the  battery. 

STATISTICS    OF   ELECTRIC  STREET  LIGHTING  IN 
CHICAGO. 

On  Dec.  31.  1910,  the  city  of  Chicago,  as  shown  by  the 
annual  report  of  City  Electrician  Carroll,  was  operating 
12,366  arc  lamps  for  street  lighting,  while  it  rented  893 
arc  lamps  from  the  Commonwealth  Edison  Company.  The 
average  number  of  lamps  owned  and  operated  wholly  by 
the  city  during  the  year  was  12,230.  The  average  "cash 
cost"  of  the  operation  and  maintenance  of  these  lamps  was 
$38.16  a  lamp  per  year.  This  includes  labor  and  materials, 
superintendence  and  office  charges,  but  does  not  include 
interest,  depreciation,  lest  taxes,  water  rates,  rent  of  office 
in  the  city  hall,  rental  uf  poles  belonging  to  private  com- 
panies, nor  a  portion  of  the  cost  of  other  branches  of  the 


city  government  which  do  more  or  less  work  for  the  elec 
trie-lighting  service.  If  these  charges  be  added,  the  annua 
cost  of  maintaining  each  lamp  is  $61.95.  This  is  figurini 
interest  at  4  per  cent  and  allowing  for  depreciation  at  thi 
rates  reported  to  the  City  Council  by  the  Arnold  Compan' 
in  1908.  The  contract  price  for  rented  arc  lamps  used  fo 
street  lighting  is  $75  a  year. 

Electrical  energy  obtained  from  the  water-power  develop 
ment  of  the  Sanitary  District  is  now  used  for  all  publii 
street  lighting  in  Chicago.  In  the  year  1910  the  city  paii: 
the  Sanitary  District  the  sum  of  $142,610  for  elcctricit' 
used  for  this  purpose.  An  itemized  statement  of  the  casl 
paid  out  for  maintaining  each  of  the  public  arc  lamp 
shows  that  the  cost  of  Sanitary  District  energy  was  $11.66 
lamp  trinnning,  $8.60;  repairs  to  circuits,  conduits  anc 
posts,  $5.31 ;  firemen,  engineers  and  other  station  labor 
$3.19;  electrodes,  $2.66;  repairs  to  lamps,  $2.32.  Othe 
items,  including  repairs  to  electric  plants,  superintendenci 
and  olfice  expenses,  etc.,  bring  the  total  up  to  the  $38.i( 
mentioned. 

In  relation  to  the  recently  executed  contract  with  th< 
Sanitary  District  by  which  the  latter  agrees  to  maintaii 
the  city's  street-lighting  system  and  install  10,000  lamps  ii 
addition,  Mr.  Carroll  in  his  report  said  that,  judging  by  thi 
December  figures,  the  saving  for  the  year  191 1  will  b' 
about  $78,000,  compared  with  the  previous  contract,  figur 
ing  on  the  present  number  of  lamps.  All  money  expendei 
by  the  District  in  the  installation  of  new  lamps  and  th' 
rebuilding  of  old  equipment  will  be  repaid  by  the  city  ii 
yearly  instalments  covering  a  period  of  seven  years,  begin 
ning  in  1912.  It  is  estimated  that  after  the  old  equipmen 
has  been  replaced  by  modern  lamps  the  annual  saving  fron 
the  use  of  hydroelectric  energy  instead  of  steam  will  b 
over  $100,000,  while  the  new  lamps  will  give  more  ligh 
than  the  old  ones. 


I 


UNPRECEDENTED  DEMAND  FOR  FAN  MOTORS. 


It  is  an  ill  wind  that  blows  nobody  good,  and  therefor 
the  recent  "spell"  of  warm  weather  may  be  said  to  hav 
a  beneficial  side  in  stimulating  the  business  of  makers  an^ 
sellers  of  electric  fans.  In  Chicago,  where  there  has  beei 
a  long-continued  period  of  unusually  warm  weather,  in 
quiry  reveals  the  fact  that  all  dealers  in  electric  fan 
have  been  put  to  their  wits'  ends  to  meet  the  demand; 
The  principal  central-station  company  was  fairly  deluge- 
with  letters  and  telephone  calls,  and  was  forced  to  cal 
in  all  the  solicitors  of  its  merchandise  sales  departmer 
to  meet  the  demand  for  handling  fan  business  alone.  I 
is  believed  that  the  sales  of  fans  of  this  company  in  191 
will  be  about  250  per  cent  those  of  an  average  year.  0 
July  3  this  company  sold  over  350  fans  in  its  retail  sales 
room  alone.  Oscillating  fans  have  been  greatly  in  de 
mand,  particularly  in  the  12-in.  sizes,  and  probably  10 
per  cent  more  of  these  fans  will  be  sold  this  year  tha 
last  year.  There  is  also  a  greatly  increased  demand  fo 
8-in.   fans. 

One  of  the  Chicago  supply  companies  reports  the  de 
mand  for  fans  as  most  remarkable,  the  season  being  a 
unprecedented  one.  The  demand  began  early  and  on  mor 
than  one  occasion  this  company  was  almost  entirely  cleane 
out.  Ordinarily  the  fan  season  lasts  about  six  weeks,  an 
is  over  about  July  15.  Nearly  all  fans  not  sold  by  tha 
time  must  be  carried  over  until  the  succeeding  seasoi 
and  as  the  average  fan  represents  an  investment  of  aboi' 
$11,  the  interest  on  the  money  so  tied  up  is  considerabli 
The  business  is  something  like  that  in  fireworks,  with 
short  season,  but  an  exceedingly  brisk  demand  while 
lasts.  During  the  height  of  the  fan  season  men  engage 
in  other  departments  are  taken  to  help  out  during  the  rusl 
and  all  departments  of  the  business  are  affected  more  0 
less.     A  jobber   must  carry  at  least   forty   sizes,  and  th 
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particular    dealer    from    wlioiii    these    facts    were    obtained 

'  thinks  that  possibly  there  should  be  larger  profits   for  the 

'  sellers,  in  order  to  offset  the  hazards  and  annoyances  of 
the  fierce  but  peculiar  demand. 

.\nother  dealer  reports  that  it  has  been  almost  impos- 
sible to  get  fans  fast  enough  to  keep  up  with  the  demand. 
In  many  cases  shipments  have  been  made  by  express. 
Never  before  lias  there  been  so  great  an  outcry  for  elec- 

■  trie  fans.  It  has  been  particularly  difficult  to  supply  the 
need   for   alternating-current   machines;   plenty   of   direct- 

'  current  fans  were  on  hand,  compared  with  the  demand  for 
that  type.  It  is  particularly  difficult  to  supply  the  require- 
ments  for   l6-in.  oscillating  alternating-current    fans.     The 

'  season  began  this  year  nearly  a  nmnth  earlier  than  usual, 
and   very    likely    will    last   until    Aug.    i,    or    about   three 

•  months.  The  big  central-.station  companies  realize  the 
advantage  to  them  of  putting  out  all  hot-weather  appli- 
ances possible,  as  fans,  heating  and  cooking  appliances,  in 
order  to  help  fill  up  the  "valley"  in  the  summer  load. 
The  central-station  companies  in  the  smaller  cities,  how- 
ever, do  not  seem  to  realize  this  fact  so  keenly,  and  with 
some  exceptions  are  not,  perhaps,  as  active  as  they  might 
be  in  pushing  the  fan-motor  business. 

'  Manufacturers  as  well  as  dealers  remark  the  greatly  in- 
creased  demand    this    season    for   the    oscillating   type   of 

'  fans,  and  this  appears  to  be  true  of  all  sizes.  For  of- 
fice and  restaurant  use  the  i6-in.  oscillating  fan  whose 
powerful  breeze  seeks  out  every  corner  of  the  room,  is  in 
great  favor.  The  number  of  stationary  fans  which  are 
being  converted  to  the  oscillating  type  is  attested  by  the 
large  number  of  orders  received  for  the  swinging  plat- 
forms  worked   by   vanes,   air   wheels   or   other   mechanical 

devices  vyhich  have  been  ingeniously  adapted  to  fan  move- 
ments. 
Even   fan   manufacturers   and   salesmen   were  taken   by 

; surprise  at  the  suddenness  and  number  of  the  fan  orders 
which  they  received  in    Tune  and   early  July  in   Chicago. 

|0n  a  number  of  days  orders  were  filled'  at  the  rate  of 
1000  fans  a  day  by  several  of  the  manufacturers  in  Chicago 

, alone. 

J  Department  stores  and  other  retailers  of  electrical  sup- 
plies all  confirm  the  general  cry  that  the  demand  for  these 
comforting  appliances  has  been  of  unprecedented  magni- 

,tude. 


MUNICIPAL  WATER  PUMPING  BY  CENTRAL 
STATION, 


In  looking  over  the  field  for  new  business  to  be  sought 
after  most  central  stations  do  not  give  proper  consideration 
to  the  subject  of  water-works  pumping,  said  Mr.  F.  D. 
Spencer,  of  Cheboygan,  Mich.,  before  the  Michigan  Flectric 
.Association,  June  22.  Of  the  many  reasons  why  the  subject 
has  not  been  given  the  serious  effort  which  it  deserves, 
probably  the  foremost  is  that  the  central  station  when  not 
municipally  operated  feels  that  the  time  and  effort  necessary 
to  convince  the  municipality  of  the  advantages  of  electric 
pumping  are  not  worth  the  prospective  business.  It  is  true 
that,  as  a  rule,  said  Mr.  Spencer,  the  municipality  is  a 
difficult  customer  to  obtain.  Political  situations  must  be 
overcome,  as  w-ell  as,  in  many  cases,  a  gross  lack  of  knowl- 
edge of  the  true  conditions  surrounding  the  operation  of  the 
pumping  plant  by  the  municipality.  The  want  of  confidence- 
in  the  ability  of  electric  service  to  operate  the  pumpnig 
machinery  without  interruption  has  in  the  past  been  a 
strong  objection  for  the  central  station  to  overcome. 

The  municipality  should  be  shown,  however,  the  saving 
^t  can  effect  through  the  purchase  of  energy  developed  un- 
der central-station  conditions,  as  well  as  the  lesser  space 
and  lower  cost  of  maintenance  of  electrical  installations. 

At  the  same  time  the  central  station  gains  a  long-hour 
load  and  one  that  can  generally  be  kept  off  the  peak  hours 
in  the  smaller  plants.    All  recognize  the  importance  of  im- 


proving the  load-factors  of  stations,  and  a  pumping  load  is 
very  desirable  in  that  it  helps  to  even  up  the  underloaded 
condition  of  boilers,  engines  and  dynamos,  thus  decreasing 
the  coal  cost  per  kw-hour  output  when  the  station  is  oper- 
ated nearer  to  the  full-load  point.  Further  than  this  there 
is  the  possible  great  saving  in  labor  offered  by  the  remote 
control  of  electric-driven  pumping  equipment  and  the  use 
of  synchronous  motors  to  improve  the  power-factor  of  an 
alternating-current  circuit.  "With  these  conditions  assured 
we  should  not  lose  heart  at  the  repeated  failures  to  interest 
the  municipality,"  said  Mr.  Spencer,  "but  keep  everlastingly 
at  it  until  the  contract  is  ours." 

In  considering  the  best  kind  of  equipment  for  electrical 
pumping,  there  are  two  systems  to  consider:  First,  the 
plant  pumping  directly  from  a  stream,  shallow  well  or  reser- 
voir into  the  main;  second,  the  plant  pumping  from  deep 
wells  to  a  reservoir  and  from  the  reservoir  to  the  mains. 
In  the  first  instance  either  tiie  plunger  type  of  pump  or  the 
centrifugal  pump  will  give  satisfactory  service  when  driven 
by  motors.  When  considering  both  repairs  and  efficiency 
there  is  practically  no  choice  between  the  centrifugal  and 
triplex  pumps.  The  efficiency  of  the  triplex  pump  ranges 
from  55  per  cent  to  75  per  cent  and  that  of  the  centrifugal 
pump  from  50  per  cent  to  .70  per  cent.  In  the  second  place, 
when  pumping  from  deep  wells  of  moderate  depth,  the  very 
small  plant  with  limited  finances  and  a  limited  service  may 
use  a  plunger  type  of  pump  satisfactorily.  When  consider- 
able quantities  of  water  are  pumped  or  the  lift  is  high  the 
reciprocating  deep-well  pump  is  usually  troublesome  and 
repair  bills  are  high.  In  general,  however,  where  the  small 
plant  can  make  use  of  it,  the  deep- well  centrifugal  pump 
will  give  the  best  service.  This  pump  is  of  the  vertical-shaft 
type  and  is  sunk  deep  in  the  well  below  water  level.  Where 
the  quantity  of  water  to  be  pumped  is  from  250  gal.  to 
1000  gal.  per  minute  this  type  of  installation  is  probably  the 
most  satisfactory  known.  The  efficiency  of  this  type  of 
pump  is  from  50  per  cent  to  60  per  cent. 

While  the  air  lift  is  not  very  economical,  it  proves  to  be 
very  satisfactory'  in  many  systems.  In  operations  the  air- 
lift pump  compresses  air  which  is  discharged  from  a  small 
pipe  into  a  larger  pipe  sunk  below  water  level.  The  air 
thus  forces  the  water  to  the  surface  reservoir.  The  effi- 
ciency of  the  air  lift  may  be  anywhere  from  20  per  cent  t;i 
50  per  cent,  depending  on  installation  conditions.  The 
depth  to  which  the  air  pipe  is  submerged  and  the  air  pres- 
sure necessary  have  important  bearing  on  the  efficiency. 
The  first  cost  of  the  air  lift  is  less,  however,  than  the  deep- 
well  centrifugal  pump,  and  since  it  eliminates  some  of  the 
uncertainty  of  service  and  cost  of  repairs  of  the  latter  it 
may  be  more  desirable  for  small  plants  with  limited  reserve 
capacity. 

Although  the  cost  of  pumping  naturally  varies  largely 
with  the  conditions  under  which  the  water  is  pumped,  Mr. 
Spencer  cited  a  number  of  examples  giving  the  figures  of 
electrical  consumption  for  1000  gal.  pumped.  One  com- 
pany operating  a  triplex  pump  driven  by  a  35-hp  motor  and 
pumping  against  loo-ft.  head  reports  an  average  consump- 
tion of  700  watt-hours  per  1000  gal.  pumped,  .\nother  com- 
pany operating  a  motor-driven  deep-well  plunger  pump 
reports  a  consumption  of  1333  watt-hours  per  1000  gal. 
pumped  against  a  head  of  120  ft.  .\nother  plant  reports  a 
consumption  of  1220  watt-hours  per  looo  gal,  pumped  by  a 
motor-driven  deep-well  plunger  pump  lifting  no  ft.  One 
water-works  plant  in  a  city  of  12,000  inhabitants  installed 
a  generator,  placing  a  7-hp  motor  at  each  of  nine  65-ft. 
wells  which  fed  a  reservoir.  A  loo-hp  motor  driving  a 
triplex  pump  delivered  1,000,000  gal.  of  water  per  day  to 
an  elevated  tank  and  the  distributing  system.  .\s  a  result 
the  fuel  cost  was  reduced  one-half  and  the  number  of  em- 
ployees from  thirteen  to  three.  A  small  municipal  pumping 
plant  by  expending  $6,000  in  order  to  change  from  steam  to 
electric  drive  claims  to  have  reduced  its  operating  expense 
$5,000  the  first  year,  energy  being  purchased  on  the  basis 
of  $26.40  per  hp-year. 
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HOUSE  OF  EDISON  LIGHT  AT  BOSTON. 


The   accompanying  photographs   ilhistrate   tlie   so-called 
House  of   Edison    Light,  which   has  recently  been   moved 


Fig.    1 — Dining-Room    of    an    Electric    House. 

from  Winchester  to  Newton  Center,  Mass.,  by  the  Edison 
Electric  Illuminating  Company  of  Boston.     The  house  is 
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Fig.   2 — Library   of   an    Electric    House. 

equipped   with   a    large   number   of   useful   electrical   con- 
veniences, including  heating,  lighting  and  motor  apparatus 


i.s  ol  tlic  portable  type,  and  is  in  charge  of  a  prominent 
resident  of  each  of  the  Boston  suburbs  in  which  it.  is  located, 
the  duration  of  the  stay  being  several  months  in  each  com- 
munity. The  artistic  character  of  the  house  and  its  fur- 
nishings has  already  attracted  many  thousands  of  inter- 
ested visitors,  who  thus  come  into  close  contact  with  the 
best  electrical  applications  in  residence  service. 


Wiring  and  Illumination 


FACTORY   LIGHTING. 


of  tried  value  in  domestic  service.  It  is  lighted  according 
to  the  best  canons  of  modern  illumination  practice,  and  has 
an  electric  pleasure  vehicle  and  garage  attached.    The  house 


In  its  report  to  the  National  Association  of  Manufac- 
turers at  its  annual  meeting  in  New  York  recently  the  com- 
mittee on  ventilation,  heating  and  lighting  embodied  inform- 
ation on  factory  lighting  culled  from  answers  to  letters 
sent  to  some  3250  firms.  The  answers  in  the  main  make 
clear  that  the  question  of  good  artificial  light  has  not  had 
very  careful  consideration  from  manufacturers  in  the 
past,  although  a  number  of  replies  indicate  that  some  of 
them  are  keenly  alive  to  the  importance  of  the  subject.  A 
few  examples  of  such  replies  are  as  follows : 

A  shoe  manufacturer  reported  that  painting  walls  and 
ceilings  white  and  keeping  them  in  good  condition  results  in 
better  work  being  done  and  keeps  the  employees  better  satis- 
fied. A  manufacturer  of  caramels  stated  that  proper  light- 
ing is  absolutely  necessary  to  get  the  best  results  and  a 
large  production.  One  manufacturer  reported  that  he  em- 
ploys a  well-known  illuminating  engineer  to  solve  the  light- 
ing problem  for  him,  and  another  replied  to  the  effect  that 
the  actual  conditions  of  artificial  lighting  in  the  factory  in 
question  are  ideal,  but  nevertheless  the  output  averages  20 
per  cent  less  than  under  daylight.  A  silk  manufacturer 
stated  that  it  is  of  great  benefit  to  the  work  to  have  well- 
lighted,  well-ventilated  and  properly  heated  shops,  and  that 
even  if  these  were  not  necessary  on  account  of  the  effect  on 
output,  he  would  still  have  them  for  the  comfort  of  his 
employees. 

In  investigating  the  question  of  artificial  lighting  in  fac- 
tories the  first  information  desired  is  the  degree  of  im- 
portance of  the  subject,  which  can  be  ascertained  only  by 
obtaining  some  idea  of  the  efifect  of  varying  light  conditions 
on  the  product,  and  it  was  information  of  this  kind 
which  it  was  hoped  would  be  obtained  from  the  answers  to 
the  questions.  It  is  the  belief  of  the  committee  that  the 
effect  of  varying  character  of  artificial  light  on  the  quality 
and  quantity  of  product  may  be  and  often  is  ver\ 
great  and  consequently  affects  the  cost  of  production  to  '.\ 
very  considerable  extent.  The  committee  feels  that  it  is  a 
matter  of  ordinary  observation  to  those  at  all  expert  in  the 
question  of  artificial  lighting  that  factory  lighting,  gen- 
erally speaking,  is  very  far  from  what  it  ought  to  be.  The 
following  statement  is  a  brief  summary  of  the  principal 
defects  which  are  ordinarily  to  be  found. 

In  very  many  cases  there  is  insufficient  illumination. 
This  condition,  however,  is  rapidly  improving  as  the  result 
of  the  advent  of  lamps  of  various  kinds  of  much  higher 
efficiency  than  anything  that  has  been  available  in  the  past 
It  is  a  fact,  however,  that  in  a  great  many  cases  where  the 
absolute  amount  of  illumination  is  sufficient  the  light  i>^ 
nevertheless  exceedingly  unsatisfactory  for  various  reasons. 
If  the  light  falls  on  the  work  from  the  wrong  direction,  not 
only  is  there  great  liability  that  awkward  shadows  of  the 
machinery  or  of  the  operative's  body  will  interfere  with  the 
work,  but  in  addition  if  light  is  reflected  from  polished  por- 
tions of  the  machinery  or  from  the  work  itself  directly 
into  the  eyes  of  the  operative,  the  results  will  be  anything 
but  satisfactory.  Failure  of  light  to  come  in  the  right  direc- 
tion is  often  very  distressing  to  the  eyesight  and  also,  in 
addition,  since  it  may  cause  the  operative  to  work  in  hit 
unnatural  position,  it  may  resuU    in    ttnnecessary    bodil) 
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!  fatigue    as    well.      Such    unfortunate    results    are    often 
'  obtained  if  an  attempt  is  made  to  light  a  workroom  with  too 
]  few  sources   of   light.      Under   these   conditions,   althougii 
some  operatives  may  receive  a  very  satisfactory  light,  oth- 
'  ers  are  e.xtremely  likely  to  get  the  light  in  the  wrong  direc- 
tion, with  the  unsatisfactory  results  above  enumerated. 
Another  very  conunon  defect  in  factory  lighting  is  the 
■  exposure  of  the  eyes  of  the  workers  to  the  direct  beams  of 
very  brilliant  lamps.    The  use  of  bare  incandescent  lamps  is 
,  alnu.st    invariably   not  only   inefficient   but   also   dangerous. 
,  Generally,  however,  there  is  no  difficulty  in  avoiding  this 
'  trouble  if  proper  care  is  taken. 

It  is  true,  also,  that  as  the  result  of  using  the  eyes  under 
improper  conditions  troubles  of  various  kinds,  such  as  head- 
,  ache,  nausea,  etc..  are  often  induced,  although  conunonly 
;  ascribed  to  some  other  cause,  and  these  troubles  not  onlv 
I  reduce  the  efficiency  of  the  operative  while  working,  but 
I  lead  to  absences  which  might  otherwise  be  avoided, 
j  Still  another  defect  often  seen  is  either  too  great  or  too 
!  little  contrast  in  the  illumination  of  rooms.  The  former 
jof  these  is  by  far  the  most  conunon,  and  as  an  example 
I  might  be  given  work  on  sewing  machines,  where  individual 
jamps  with  opaque  reflectors  are  supplied  which  brilliantly 
illuminate  the  machines,  but  leave  the  rest  of  the  room  in 
|Comparative  darkness.  This  too  great  contrast  is  not  only 
a  great  strain  on  the  eyes,  but  has  as  well  a  psychologically 
(depressing  effect  on  the  workers.  On  the  other  hand,  the 
! brilliantly  lighted  room  in  which  the  illumination  of  all  sur- 
faces is  practically  equal  to  that  of  the  working  surfaces 
iis  also  bad,  since  the  eyes  thereby  are  given  no  opportunity 
(for  rest  when  raised  momentarily  from  the  work. 
I  A  great  waste  of  light  is  often  permitted  to  occur,  owing 
ito  the  failure  to  keep  lamps  and  equipment  clean.  The  loss 
jof  light  due  to  this  cause  is  often  as  great  as  50  per  cent. 
jOne  reply  and  one  only  referred  to  this  question  and  showed 
ithat  its  importance  was  fully  realized.  The  reply  was  from 
;a  typewriter  company,  which  stated  that  its  incandescent 
ilamps  were  cleaned  and  polished  once  a  week. 
1  Mr.  William  Coale,  treasurer  of  the  Sterling  Electric 
.Manufacturing  Company,  Warren,  Ohio,  is  the  chairman  of 
•the  connnittee. 


FOURTH  OF  JULY  CELEBRATION  IN  NEW  YORK. 


On  July  4.  1866.  a  great  portion  of  the  city  of  Portland, 
Maine,  was  wiped  out  by  a  $10,000,000  fire  which  was 
started  by  firecrackers.  There  is  not  a  city,  town  or  hamlet 
but  what  has  its  list  of  Fourth  of  July  fatalities.  In  recent 
years  through  the  extreme  and  reckless  use  of  fireworks  it 
}ias  come  to  such  a  pass  that  the  fire  departments  in  all 
Ameritan  cities  are  kept  on  the  jump  from  morning  until 
)ong  after  midnight.  Medical  statistics  show  a  great  num- 
ber of  cases  treated  in  clinics  or  consigned  to  wards  in 
jiospitals  as  a  result  of  Fourth  of  July  accidents.  Then,  to 
op  oflF  everything  else  and  to  provide  a  fitting  climax  for 
he  "glorious  Fourth,"  cities  spend  thousands  of  dollars  for 
.light  fireworks.  New  York  City  this  year  spent  $31,000. 
For  half  of  that  sum  it  is  probable  that  every  park  in  New 
York  could  be  beautifully  illuminated  for  two  nights  in  the 
)ame  manner  as  City  Hall  Park  was  lighted  with  electric 
amps  in  Japanese  lanterns.  In  order  to  show  what  could 
ie  done  along  this  line  and  in  furtherance  of  Mayor  Gay- 
lor's  safe  and  sane  Fourth  of  July  movement  the  New  York 
•-dison  Company  volunteered  to  illuminate  the  City  Hall 
md  park,  bearing  the  entire  expense.  Two  bands  of  8-cp 
ncandescent  lamps  encircled  the  entire  building,  one  at  the 
op  and  one  at  the  lower  ledge.  These  lamps  were  colored 
alternately  blue  and  w-hite,  the  city  colors,  and  were  spaced 
!  ft.  apart.  Garlands  of  lamps  were  festooned  from  tree 
.0  tree  throughout  the  City  Hall  Park,  creating  a  most 
pleasing  garden  effect.  At  night  the  national  emblem  and 
ihe  State  and  city  flags  floated  from  City  Hall,  while  sev- 
fral  search-lanterns  played  on  them  continuously. 


To  the  thinking  observer  there  was  a  strikingly  obvi- 
ous contrast  between  this  charming  ilhunination,  which 
lasted  the  whole  evening,  and   the   monientary   flashes  of 


York  Crty  Hall. 


Roman  candles  and  skyrockets,  which  represented  the 
burning  of  part  of  the  city's  $31,000.  Here  was  a  perma- 
nent form  of  beauty  which  attracted  the  eye  and  pleased  as 


Fig.   2 — Bronx    Borough    Hall. 

long  as  one  cared  to  look  at  it,  while,  on  the  other  hand,  the 
costly  fireworks  were  but  a  transitory  gleam  of  colors  in 
the  sky  accompanied  by  a  few  explosions. 


Letters  to  the  Editor. 


Globular  Lightning. 


To  the  Editor  of  Electrical  World: 

Sir.- — The  reference  to  "globular  lightning"  in  your 
issue  of  June  22  recalls  an  incident  that  was  brought  to  my 
attention  several  years  ago,  and  which  I  suspect  has  some 
relation  to  the  phenomenon  calleil  "globular  lightning." 

During  a  severe  thunderstorm  lightning  caused  a  short- 
circuit  or  arc  in  a  chandelier  supplied  by  direct  current  of 
no  volts.  -At  the  same  instant  the  occupants  of  the  rooiu 
were  horrified  to  observe  a  "ball  of  fire"  burst  out  of  the 
chandelier  and  drop  to  the  floor  a  yard  or  two  distant  and 
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then  roll  or  boiiiul  along  over  the  carpet,  gradually  becom- 
ing smaller  and  finally  vanishing  before  reaching  the  end 
of  the  room,  leaving  a  smell  of  burning  wool.  There  was 
no  visible  damage  to  the  carpet,  however.  On  opposite 
ends  of  the  room  were  open  windows  with  the  chandelier 
between  and  the  course  of  the  "ball  of  fire"  was  in  the 
direction  of  the  draft  of  wind  through  the  room. 

My  explanation  was  that  the  arc  caused  a  large  amount 
of  metallic  gas  to  be  forced  out  through  the  opening  in  a 
key  socket,  which,  floating  down  through  the  current  of 
air,  soon  condensed  or  oxidized  and  disappeared  from 
sight,  singeing  the  carpet  slightly  in  its  course. 

I  have  wondered  if  any  "globular  lightning"  has  ever 
been  observed  that  could  not  be  accounted  for  in  some 
such  way. 

Chester,  Mass.  E.  LeRoy  G.ardnkr. 

Long-Distance  Wireless  Telegraphy. 

To  the  Editor  of  Electrical  World: 

Sir: — In  connection  with  the  abstract  on  page  1592  of 
your  issue  for  June  22  of  a  lecture  recently  delivered  by 
Mr.  Marconi  in  London,  it  may  be  of  interest  to  note  that 


in  Fessenden's  United  States  Patent  No.  706,737,  applied 
for  May  29,  1901,  and  issued  Aug.  12,  1902,  at  page  3,  lint 
48,  the  applicant  states : 

"A  further  advantage  incident  to  the  employment  of  low 
frequencies  is  the  fact  that  there  is,  as  I  have  discovered, 
less  absorption  of  the  electromagnetic  force  as  the  waves 
travel  along  the  ground  than  when  the  waves  have  high 
frequencies." 

Low  frequencies  (and  the  necessary  accompaniment, 
long  waves)  have  been  used  by  Fessenden  with  a  distinct 
realization  of  their  advantages  for  long-distance  work.  It 
is  only  recently  that  Marconi  has  taken  up  this  means 
of  reducing  absorption,  probably  because  of  Fleming's 
statement  that  absorption  would  increase  with  wave-length 
(Fleming's  "Principles  of  Wireless  Telegraphy,"  page 
618,  1906  edition  only).  Marconi  was  unsuccessful  in  hii 
attempts  at  transatlantic  telegraphy  until  he  adopted  the 
long  waves,  when  he  at  once  established  communication 
It  is  manifestly  unfair  that  Marconi  should  be  credited  witl' 
the  discovery  (as  in  the  abstract  of  the  lecture)  when  ii 
was  understood  and  utilized  by  Fessenden  so  very  long 
before. 

Neiv  York.  John  L.  Hogan,  Jr. 
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Generators,  Motors  and  Transformers. 

Principle  of  the  Static  Balancer. — C.  C.  Hawkins. — A 
mathematical  article  dealing  with  the  principle  of  operation 
of  the  auto-transformer  used  with  a  double-current  genera- 
tor to  obtain  the  neutral  point  for  a  three-wire  direct-cur- 
rent system.  The  alternating  enif  impressed  at  the  termi- 
nals of  the  transformer  coil  produces  within  the  coil  its 
normal  exciting  current.  The  author  shows  that  it  is  only 
approximately  correct  to  treat  the  actual  current  in  each 
limb  of  the  balancer  as  composed  of  the  exciting  current 
and  a  fixed  portion  of  the  out-of-balance  neutral-wire  cur- 
rent.— Lond.  Electrician,  June  9  and  16. 

Static  Frequency  Changers. — M.  Joly. — The  author  de- 
scribes static  frequency  changers  for  raising  the  frequency 
of  an  alternating  current  to  the  double  or  triple  value.  The 
principle  of  a  double-frequency  transformer  is  shown  in 
Fig.    I.     Two   identical   transformers  have   their  primaries 


Fig 


■Static    Frequency    Changer 


connected  in  series.  The  secondaries  are  also  connected  in 
series,  but  in  such  a  way  that  the  emfs  induced  in  them  are 
opposed  to  each  other.  When  such  a  system  is  supplied 
with  alternating  current  there  will  be  no  energy  given  out 
in  the  secondary  as  long  as  no  special  means  are  taken  to 
produce  in  the  secondaries  emfs  of  multiple  frequency 
which  are  not  equal  and  opposed  to  each  other  at  any  in- 


stance so  as  to  annihilate  each  other.  The  method  consist; 
m  producing  a  non-symmetric  magnetic  field,  for  instance 
by  the  use  of  a  superposed  direct-current  magnetization,  a: 
shown  in  the  illustration,  where  each  of  the  two  transform 
ers  is  seen  to  carry  an  auxiliary  winding,  both  being  con 
nected  to  a  source  of  direct  current.  The  mathematica 
theory  of  the  arrangement  is  given  and  a  triple-frequenc 
transformer  is  also  described. — La  Lumiere  Elec,  May  20 
Lamps  and  Lighting. 

Photometric  Units. — L.  Murphy. — A  letter  with  refer 
ence  to  the  recent  articles  of  Trotter  and  Harrison.  Tb 
author  thinks  that,  while  candle-power  is  a  very  useful  terr 
for  describing  the  luminous  intensity  in  a  definite  directioi 
of  a  light  source  of  small  dimensions,  it  should  be  reservei 
entirely  for  use  in  this  connection.  As  at  present  employe' 
it  sometimes  means  intensity  and  sometimes  flux.  H 
thinks  that  a  definition  of  the  shadow  effect  as  suggestei 
by  Harrison  would  be  quite  difficult,  since  there  are  "hard 
and  "soft"  shadows,  and,  while  both  help  to  define  the  out 
line  of  an  object  and  thus,  within  limits,  add  to  the  effective 
ness  of  the  illumination,  there  is  no  doubt  that  the  forme 
is  usually  much  more  objectionable  than  the  latter.  Th 
diversity  of  the  illumination  on  opposite  sides  of  a  soli 
body  would  give  no  indication  with  regard  to  this  mo5 
important  point. — Lond.  Electrician,  June  9.  In  his  repl 
to  Mr.  Murphy  Mr.  A.  P.  Trotter  maintained  that,  e.Kcef 
for  various  theoretical  considerations,  there  is  nothing  ur 
scientific  or  illogical  in  using  candle-power  as  the  unit  0 
luminous  intensity,  candle-power  per  square  inch  or  pe 
square  millimeter  as  the  unit  of  intrinsic  brilliancy,  and  th 
ft.-candle  as  the  unit  of  illumination. — Lond.  Electriciai 
June  16. 

Illumination  of  the  Largest  Steamship. — An  illustrate 
article  giving  a  general  characterization  of  the  illuminatio 
of  the  steamship  Olympic,  the  electrical  equipment  of  whic 
was  outlined  on  page  1593  of  our  issue  dated  June  22,  191 
The  anonymous  writer  remarks  that  "so  far  as  the  decor; 
live  effect  of  the  illumination  is  concerned  there  has  bee 
an  effort,  conscious  or  otherwise,  to  produce  glitter  an 
sparkle  rather  than  softness  and  harmony,  and  this  ill  ai 
cords  with  the  general  air  of  refinement  which  characteriz( 
the  decorations.     There   is   not   a   room   in   which   the  e\ 
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ould  not  be  sorely  tried  by  the  constant  encounter  of 
(merous  brilliant  points.  While  electricity  has  been 
rned  to  every  possible  account  in  other  respects,  it  has 
r  from  realized  its  possibilities  in  the  way  of  illumination. 

this  respect  at  least  there  is  a  golden  opportunity  for  thi- 
ixt  in  succession  of  mistresses  of  the  sea  to  score  a  com- 
■;te  victory.  Let  the  next  largest  ship  be  illuminated  in 
:manner  befitting  the  progress  shown  in  engineering  and 
■val  architecture." — ///.  E)ig.  (New  Vork),  July. 
Arc-Lamp  Electrodes  of  TUanium-Chromium  Carbide. — 

note  on  a  recent  British  patent  (13,518,  June  i,  191 1)  of 
e  British  Thomson-Houston  Company  (General  Electric 
•)mpany  of  this  country).  The  object  is  to  increase  the 
e  of  titanium  carbide  electrodes  by  the  addition  of  a 
lall  percentage  of  chromium  carbide.  \r\  iron  tube, 
4>sed  at  the  lower  end  by  a  plug,  contains  the  mixture.  It 
;  found  that  an  addition  up  to  5  per  cent  of  chromium 
•rbide  increases  the  life  of  the  electrode  and  also  slightly 
ureases  the  candle-power  of  the  arc,  but  beyond  this, 
lough  the  life  of  the  electrode  is  increased,  the  candle- 
>wer  slightly  decreases.  The  best  results  have  been 
itained  with  a  mixture  of  95.5  per  cent  of  titanium  car- 
Ije  and  4.5  per  cent  of  chromium  carbide. — Lond.  Elcc. 
.x^ing,  June  8. 

'JUumination  for  Coronation.- — An  illustrated  article  on 
'ictric-lighting  devices  installed  for  the  coronation  festivi- 
I  s  in  London. — Lond.  Elec.  Rev.,  June  9.  • 

Color  in  "Blackboards." — A.  J.  Marsh.\ll. — A  note  sug- 
;  sting  that  "blackboards''  be  made  from  depolished  dark- 
jeen  glass  sheets  and  that  the  writing  thereon  be  done  by 
illow  crayon.  The  author  expressed  the  belief  that  such 
; combination  would  be  desirable  from  the  psychological, 
lysiological  and  esthetic  viewpoints,  being  somewhat  bet- 
r  th^n  the  use  of  white  letters  on  black  background  and 
uch  preferable  to  the  use  of  black  letters  on  white  back- 
;"und. — ///.  Eng.  (New  York),  July. 

Generation,    Transmission   and    Distribution. 

iiiLrease  of  Connections  of  German  Central  Stations 
ym  1900  /()  1909. — G.  Dettmar. — An  article  giving  statis- 
Kal  data  on  the  increase  of  the  connections  of  German 
Metric  central  stations  from  1900  to  1909.  Only  those 
i^tions  were  considered  which  had  been  in  operation  for 
(bre  than  two  years  in  1900.  The  results  are  based  on  a 
'Ul  of  164  stations.  A  distinction  is  made  between  cities 
'.  different  sizes  and  a  general  distinction  between  cities 
■  th  and  without  a  gas  plant.  In  order  to  get  comparative 
nires  the  connections  were  calculated  per  inhabitant.    The 

;ures  given  are  average  connections  in  watts  per  in- 
^bitant. 


WATTS  PBR  INHABITANT. 


Number  of 
Inhabitants. 

Without  Gas  Plant. 

With  Gas  Plant. 

1900 

1909 

190O 

1909 

Up  to       1 ,000 

1    1,001  up  to      5.000 

•    S,001upto     10,000 

10.001  up  to    20.000 

'20,001  up  to    30,000 

50.001  up  to  100,000 

Above  100,000 

77 
42 
33 
37 

121 

75 
60 
52 

28 
37 
30 
21 
17 
IS 

114 
82 
73 
54 
43 
66 

lime  interesting  conclusions  can  be  drawn  from  this  table. 
ie  rate  of  increase  in  the  connections  during  the  nine  years 
Is  beeii  very  much  higher  in  cities  which  had  a  gas  plant 
fan  in  those  which  had  no  gas  plant.  Moreover,  those 
<  ies  which  had  no  gas  plant  had  in  1900  generally  more 
Metrical  connections  per  inhabitant  than  those  cities  which 
Id  a  gas  plant.  In  1909  the  reverse  was  true.  This  shows 
'at  in  cities  which  have  a  gas  plant  it  takes  more  time  in 
'p  beginning  to  get  connections  for  the  central  stations, 
't  later  the   increase   in   the   connections   is   very   much 


higher.  As  a  general  result  it  may  be  said  that  the  ex- 
istence of  gas  plants  in  cities  has  no  detrimental  effect  on 
electric  central  stations.  .Another  interesting  conclusion 
from  the  table  is  the  relatively  higher  value  of  connections 
per  inhabitant  in  small  cities  than  in  large  cities.  Statistical 
data  were  also  compiled  concerning  the  change  of  gas  pro- 
duction from  1900  to  1909.  In  this  time  the  gas  mean  pro- 
duction per  inhabitant  increased  somewhat  (by  about  25 
per  cent)  in  German  cities  with  20,000  to  100,000  inhabi- 
tants, while  in  cities  with  more  than  100,000  inhabitants 
the  figure  has  very  slightly  decreased. — Elek.  Zeit.,  May  18. 

Electricity  in  Flour  Mills.— \V.  Cr.vmp  .\nu  B.  E.  Stott.— 
An  abstract  of  a  paper  read  before  the  National  Associa- 
tion of  British  and  Irish  Millers.  The  authors  consider 
first  what  proportion  of  the  total  cost  of  a  sack  of  flour 
is  attributable  to  the  cost  of  energy,  and  state  the  value  to 
be  from  4  cents  to  12  cents  per  sack  of  flour  produced. 
The  amount  involved  is  sufficient  to  justify  a  careful  con- 
sideration of  the  most  economical  method  for  supplying  the 
energy  needed.  Although  the  choice  of  the  type  of  power 
plant  depends  upon  the  size  and  location  of  the  mill  and  the 
cost  of  fuel,  yet  it  so  happens  that  there  is  always  some 
part  of  a  mill  that  can  better  be  driven  electrically  than 
otherwise.  Since  electric  lighting  is  almost  universally  em- 
ployed, it  is  necessary  merely  to  provide  a  larger  generating 
equipment  to  supply  the  additional  energy  for  the  mill 
motors.  Essential  requirements  for  flour-mill  service  are 
reliability  and  regularity  of  movement.  The  best  arrange- 
ments for  a  steam-driven  mill  are  not  necessarily  best  for 
one  driven  electrically,  and  there  are,  besides,  differences 
in  detail  which  must  be  allowed  for.  One  of  the  chief  of 
these  is  the  speed  of  the  line  shafts.  If  motors  are  to  be 
used  to  their  best  advantage,  belts  and  ropes  should  be 
avoided  wherever  possible.  This  involves  raising  the  speed 
of  the  roller  mill  shafts  from  200  r.p.m.  to  about  350  r.p.m., 
and  the  centrifugal  and  purifier  shafts  may  go  even  faster. 
All  such  auxiliaries  as  hoists,  pumps,  fans,  etc.,  should  be 
equipped  with  individual  motors,  and  the  main  shafts  them- 
selves are  usually  most  satisfactory  if  split  up  so  that  one 
or  more  motors  drive  the  roller  mills  and  other  motors  are 
arranged  to  drive  the  purifiers,  centrifugals,  etc.  There  is 
no  reason  why,  by  proper  electrical  connections,  the  whole 
of  the  motors  in  the  mill  should  not  start  at  one  time ;  and 
when  the  miller  has  his  own  generating  plant  they  may  be 
arranged  to  start  up  all  together  in  absolute  synchronism 
with  the  engine.  Certain  general  conclusions  are  drawn 
from  figures  given  in  the  paper.  Since  electricity  can 
rarely  be  supplied  in  large  quantities  at  less  than  0.6  cent 
per  kw-hour,  and  in  small  quantities  at  less  than  I  cent,  it 
seldom  enters  as  a  competitor  against  steam,  gas  and  oil. 
Turbo-electric  drives  are  of  value  only  for  large  mills, 
where,  however,  they  stand  pre-eminent.  For  country  mills 
suction  gas  and  oil  are  about  equal,  and  when  ground  space 
and  cleanliness  are  of  importance  the  Diesel  engine  is  to  be 
preferred.  For  increasing  the  power  and  economy  of  exist- 
ing plants  the  exhaust-steam  turbine  is  often  of  value,  but 
it  will  not  as  a  rule  justify  its  inclusion  in  a  new  plant. 
Of  electrical  systems  the  three-phase  is  to  be  preferred  for 
all  purposes — even  where  only  part  of  the  plant  is  driven 
electrically. — Lond.  Electrician,  June  16. 

Series  System  in  Mines. — Dinoir. — A  discussion  of  the 
use  of  the  high-tension  direct-current  series  system  of 
Thury  in  mines,  its  advantages  and  limitations. — Bull,  et 
Compt.  Rend.  Mens.  Soc.  de  I'Ind.  Min.,  March,  1910,  page 
233;  abstracted  in  Elek.  Zeit.,  May  11,  191 1. 
Traction. 

Protection  of  Gas  and  Water  Pipes  Against  Stray  Cur- 
rents from  Electric  Tramways. — The  complete  report  of 
the  stray-current  committee  appointed  jointly  by  the  Ger- 
man Association  of  Electrical  Engineers,  the  German  So- 
ciety of  Gas  and  Water  Engineers  and  the  German  Tram- 
way and  Light  Railway  Society.  The  report  is  signed  by 
Messrs.   Besig.  Buschbaum,  W.  H.  Lindley,  Michalke  and 
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Otto.  The  regulations  are  acconipanied  by  notes  and  ex- 
planations. The  regulations  are  to  be  enforced  only  for 
direct-current  tramways  and  railways  which  use  the  rails  as 
conductors  and  where  the  rails  are  less  than  200  m  (656  ft.) 
from  a  gas  pipe  or  water  pipe.  The  regulations  are  not  to  be 
enforced  where  the  rails  are  laid  insulated  on  a  special 
track.  The  rails  should  form  as  much  as  possible  a  con- 
tinuous conductor.  The  resistance  of  a  length  of  track, 
including  joints,  must  not  be  more  than  20  per  cent  higher 
than  the  resistance  of  a  continuous  rail  of  the  same  length, 
the  same  cross-section  and  the  same  electric  resistivity  as 
the  rail.  The  rails  of  one  track,  as  well  as  of  several  tracks 
near  together,  must  be  connected  at  least  at  every  tenth 
joint  by  a  cross-connection  with  a  conductor  equivalent  to 
a  copper  wire  of  80  sq.  mm  (.0.124  sq.  in.)  cross-section. 
Special  arrangements  must  be  made  at  drawbridges,  etc. 
Concerning  the  voltage  drop  in  the  rails  a  distinction  is 
made  between  districts  in  cities  in  which  there  is  a  network 
with  many  branches  and  suburban  lines.  In  the  city  itself 
(of  course,  only  as  long  as  there  are  gas  and  water  pipes 
at  a  distance  of  less  than  200  m  from  points  of  the  rails) 
the  potential  difference  between  any  two  points  of  the 
tramway  system  must  not  be  more  than  2.5  volts.  On  the 
suburban  lines  the  voltage  drop  must  not  be  more  than 
I  volt  per  kilometer  (i.5l  volts  per  mile).  The  transition 
resistance  from  rails  to  earth  should  be  as  high  as  possible, 
but  no  figure  is  specified.  To  increase  the  transition  re- 
sistance between  rail  and  earth  it  is  recommended  to  place 
the  rails  in  ground  of  poor  conductivity  and  well  dried. 
The  use  of  salt  for  melting  ice  or  snow  should  be  limited 
to  cases  of  absolute  necessity.  The  distance  of  the  rails 
from  the  water  and  gas  pipes  in  proximity  should  be  as 
great  as  possible  and  "if  possible  at  least  I  m  (3.3  ft.)." 
The  corrosion  of  water  and  gas  pipes  is  considered  to 
depend  essentially  on  the  current  density  at  those  points 
where  stray  currents  pass  out  of  the  pipes.  If  this  current 
density  is  more  than  0.75  milliampere  per  square  decimeter 
( 0.0484 -milliampere  per  square  inch)  the  pipe  is  considered 
to  be  in  danger  and  special  precautions  of  protection  should 
be  taken.  For  potential  measurements  at  regular  intervals 
testing  wires  should  be  provided  to  different  points  of  the 
network. — Elek.  Zeit.,  May  25. 

Installations,  Systems  and  Appliances. 

Magnetic  Switch  Control  System. — C.  Pirtle. — A  paper 
devoted  to  the  operating  characteristics  and  practical  ap- 
plications of  a  series-wound  magnetic  switch  which  pro- 
vides automatic  current-limit  acceleration  without  the  use 
of  separate  relays.  This  switch  was  described  on  page  107 
of  our  issue  dated  July  8. — Jour.  Eng.  Soc.  of  Penn.,  June. 

Tariff  and  Central-Station  Finances. — Norberg-Schulz. 
— An  article  giving  statistical  data  from  central  stations  in 
Norway  showing  that  for  these  stations  the  receipts  of  the 
station  per  installed  kilowatt  approach  a  value  of  about  $25 
when  the  rate  charged  per  kw-hour  is  more  and  more  re- 
duced.— Elek.  Zeit.,  June  8. 

Regulations.- — H.  Taaks. — A  critical  discussion  of  the 
govertmient  regulations  for  electric  lighting  and  motor 
service  installations  in  the  kingdom  of  Wiirttemberg  in 
Germany. — Elek.  Zeit.,  May  18. 

Use  of  Electricity  in  Medicine. — S.  Turchini. — A  review 
of  the  present  situation  of  the  use  of  static  and  galvanic 
electricity  in  medicine. — La  Lumiere  Elec,  May  27. 

Wires,  Wiring  and  Conduits. 

Aerial  Conducting  Structures. — A  note  on  a  recent 
British  patent  (2242,  June  8,  191 1)  of  H.  Lange.  As  a 
substitute  for  metal  wires  for  aerial  conducting  structures 
use  is  made  of  metal  ribbons.  Formerly  marginal  radiation 
was  prevented  at  the  expense  of  increasing  the  solidity  of 
the  structure,  by  shaping  it  with  beaded  edges  and  inserting 
wires  or  cords,  which  need  not  be  very  thick  to  be  sufficient- 
ly solid,  and  yet  the  thicker  the  wire  the  better  the  radia- 
tion. In  this  invention  the  inserted  material  is  made  of 
hemp  or  cotton,  which  is  a  favorable  form  to  prevent  radia- 


tion and  at  the  same  time  gives  sufficient  solidity.     I 
metal  ribbon  may  be  bent  round  one  or  more  ropes  made 
Ihc  above  material,  and  the  thickness  can   be  chosen  si  1 
that  the  ribbons  bent  round  them  in  no  place  show  sn  1 
radii  of  curvature  without  increasing  the  weight  as  in 
case  of  the  inserted  metal.     This  method  gives  a  grea 
flexibility  to  the  structure. — Lond.  Elec.  Eng'ing,  June 
Impregnated  Poles. — F.  Moll. — A  review  of  results 
tainedin  recent  years  with  different  methods  for  impr 
nating  wooden  poles.     The  author  thinks  that  the  old  me 
ods   of   creosote   impregnation   and   of   impregnation  w  1 
corrosive  sublimate  are  the  best  and  will  hardly  be  replai  I 
soon  by  others. — Elek.  Zeit.,  May  25. 

Blectrophysics  and   Magnetism. 

Spark  Voltage  of  Alternating  Currents. — W.  Wicker- 
A  long  paper  giving  the  results  of  experiments  with  num- 
ous  diagrams.    As  is  the  case  with  direct  current  and  1  ■ 
voltages,   so   with   alternating   current   and   high   voltag, 
sparks  may  occur  not  only  initially  when  there  is  the  f  1 
visible   discharge,   but   also  when   one   form   of  discha: 
passes  over  into  another  form.     With  alternating  curr 
this  latter  case  is  especially  fulfilled  when  the  limit  of 
brush  discharge  is  reached.     These  two  kinds  of  format 
of   sparks   are   entirely   different   in   the   manner   in   wli 
they  depend  on  the  form  of  the  electrodes,  on  atmosphe 
conditions,    on    humidity,    on    frequency,    etc. — Elek.   Z( 
May  4  and   II. 

Number  of  Electrons  in  the  Atom. — H.  A.  Wilson 
From  theoretical  considerations  the  author  concludes  t 
the  number  of  electrons  per  atom  is  eight  times  the  atoi 
weight. — Phil.  Mag.,  June. 

Electrons. — W.  F.  G.  Swann. — A  highly  theoretical  n 
on  the  longitudinal  and  transverse  mass  of  an  electron 
Phil.  Mag.,  June. 

Electrochemistry  and   Batteries. 

Conductivity  of  Acids. — E.  P.  Wightman  and  Hai 
C.  Jones. — A  report  of  an  experimental  investigation 
the  conductivity  and  dissociation  of  organic  acids  in  aq 
ous  solution  between  zero  and  35  deg.  The  authors  foi 
that  the  temperature  coefficients  of  conductivity,  expres 
in  conductivity  units,  increase  rapidly  with  dilution  ; 
decrease  rapidly  with  rise  in  temperature  for  weak  orga 
acids — when  not  hydrated.  When  the  acids  are  hydra . 
the  temperature  coefficients  of  conductivity  are  larger  ;l 
their  increase  with  dilution  and  decrease  with  rise  in  U 
perature  both  take  place  at  a  slower  rate.  Organic  ac 
with  the  largest  constants  also  have  the  largest  temperat 
coefficients  of  conductivity  expressed  in  conductivity  un 
— Anier.  Chem.  Jour.,  July. 

Electrometallurgy  in  Nonvay  and  Sweden. — Jos. 
Richards. — An  illustrated  paper  describing  the  elect 
metallurgical  revolution  in  the  iron  and  steel  industry 
Norway  and  Sweden.  Claiming  that  the  conditions 
Canada  are  very  similar  to  those  of  Norway  and  Swei 
the  author  predicted  interesting  electrometallurgical  de^ 
opments  in  Canada  in  the  near  future. — Proc.  Eng.  S 
Western  Penn.,  May. 

Units,  Measurements  and  Instruments. 

Frequency  Meter. — H.  Abraham. — A  description  c 
new  frequency  meter  the  principle  of  which  is  shown 
Fig.  2.  The  electromagnet  i  is  connected  in  series  wit 
resistor  of  small  resistance  2  across  the  terminals  PP' ' 
the  network,  the  frequency  of  which  is  to  be  determir . 
.\  second  circuit  connected  to  PP'  consists  (if  a  resistor' 
high  resistance  3  and  a  small  mutual-inductance  coil  o 
without  iron.  On  account  of  the  high  self-induction  of  ■ 
electromagnet  the  current  in  the  first  circuit  (in  i)  is' 
time-quadrature  with  the  emf  of  the  network,  while  '■ 
current  in  the  second  circuit  (in  3)  is  in  time-phase  w' 
this  emf.  The  moving  coil  6  is  in  series  with  the  resisted 
of  the  first  circuit  and  the  secondary  5  of  the  mutual," 
ductance  coil  in  the  second  circuit.  The  emfs  in  2  an  i 
would  tend  each  to  produce  rotations  of  the  moving  ' ' 
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iiDpposito  directions,  but  they  oppose  each  other  and  the 
inrument  is  so  adjusted  that  tlie  moving  coil  remains  at 
rt  (the  needle  being  on  zero)  for  the  normal  value  of  the 
ftjuency.  When  the  frequency  of  the  network  varies  the 
ets  no  longer  compensate  each  other,  since  one  decreases 
ai   the  other  increases.     The  equilibrium  is  thereby  dis- 
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hig,   2 — Frequency    Meter. 


tt^ed  and  the  moving  coil  is  deflected  in  one  or  the  other 
d:>ction  according  to  whether  the  frequency  increases  or 
direases. — Bull,  de  la  Soc.  Iiiternat.  des  Elec,  March ; 
altracted  in  La  Lumicre  Elcc  "Slay  13. 

^nergy  Measurement  in  High-Tension  Arcs. — J.  Zen- 
N  K. — If  the  energy  consumed  in  high-tension  arcs  (such 
a;are  used  in  connection  with  the  method  of  fixation  of 
aiospheric  nitrogen  developed  by  the  Badischc  Company") 
i.'ietermined  by  means  of  measuring  transformers,  serious 
enrs  may  occur  even  with  precision  instruments.  The 
c:>e  is  to  be  found  in  the  electrical  properties  of  the  alter- 
n'lng-current  arc.  In  the  present  paper  the  author  shows 
tit  it  is  the  direct-current  component  of  the  arc  voltage 
»ich  is  at  the  bottom  of  the  errors  of  measurement. — 
P:s.  Zeit.,  May  i. 

'.xhibil  of  Apparatus. — J.  Reyv.\l. — The  conclusion  of 
h'illustrated  report  on  the  recent  e.xhibition  of  instruments 
ai!  apparatus  of  the  French  Physical  Society  in  Paris.- — 
L  Lumicre  Elec,  May  13. 

tingle-Phase  Induction  Meter. — A  long  and  fully  illus- 
tr':ed  description  of  a  new  single-phase  induction  meter  of 
tH  Allgemeine  Elektricitats  Gesellschaft. — La  Lumiere 
Bf.,  May  13. 

J  Telegraphy,  Telephony  and   Signals. 

Vireless  Telegraphy. — G.  Mabco.m. — .\n  illustrated  ac- 
cvnt  of  a  lecture  delivered  at  the  Royal  Institution,  Lon- 
di,  and  noted  on  page  1592  of  our  issue  dated  June  22, 
"1. — Lond.  Elec.  Review,  June  16  and  23. 

■Aectric  Transmission  of  Signals  on  Board  Ship. — F. 
StcHTiNG. — An  illustrated  description  of  a  new  alter- 
n  ing-current  system  of  transmitting  signals  on  board  ship. 
Tf  principle  is  that  the  transmitter  produces  a  phase  di.^fer- 
eie  and  the  indication  of  the  receiver  depends  on  this 
d  erence.  Two  different  types  of  transmitters  are  de- 
s«bed  and  the  details  of  the  system  are  given  with  many 
il  strations.— £/e^.  Zeit..  May  25  and  June  I. 

Vireless  Telegraphy.— E.  Bellini  .and  A.  Tosi.— .\n 
aide  on  the  use  of  their  wireless  telegraph  system  for 
C'lmunicating  between  coasts  and  ships  at  times-  of  fog. 
lis  possible  either  to  place  the  dirigible  telegraph  instru- 
T.nts  at  the  coast  and  the  ordinary  receiver  on  the  ship 
"to  use  the  reverse  arrangement.  In  case  the  ships  are 
P  vided  with  dirigible  receiving  systems  the  authors  use 
tiir  "compas  azimutal  hertzian." — La  Lumiere  Elec, 
Vy  27. 

Miscellaneous. 

f-lectric  Dust  Figures. — J.  Robinson. — The  author  shows 
tit  the  formation  of  electric  dust  figures  can  be  explained 
b  Koenig's  theory  that  they  are  due  to  sound  waves 
eitted  by  the  electrfc  spark. — Phys.  Zeit.,  June  i. 

hdes  for  Firemen. — Rules  in  force  in  Saxonv,  Germanv, 


for  firemen  when  fighting  fires  in  the  proximity  of  electric 
installations. — Elck.  Zeit..  June  1. 

Austria  and  //";i|:ary.— Statistical  tables  on  the  imports 
and  exports  of  electrical  apparatus  into  and  from  Austria 
and  Hungary  in  1910.  Both  imports  and  exports  have  in- 
creased.—£/ft.  Zeit.,  June  I. 


Book  Reviews. 


I  HE  Seven  Follies  of  Science.     Bv  John  Fin.     Second 
edition.      New    York:      D.    Van    Nostrand    Company 
231  pages,  34  illus.    Price,  $1.25. 
The  first  edition  of  this  popularly  written  work  on  para- 
doxes and  scientific  -'follies"  appeared  in  1906.     The  pres- 
ent edition  contains  fifty-six  pages  of  new  matter  in  which 
are  briefly  treated  such  subjects  as :    That  most  great  dis- 
coveries are  made  by  accident;  that  lightning  never  strikes 
twice  in  the  same  place;  that  powdered  glass  is  a  poison, 
etc.    The  last  six  pages  are  devoted  to  words  which  convey 
erroneous  ideas,   such   as  galvanic   battery,  sparrowgrass, 
Jerusalem  artichoke,  etc. 

*  *     * 
Elektromotoren,    Umformer    und    Elektrische    Motor- 

antriebe.      Second    edition.      By    Dr.     Niethammer. 

Leipzig:     S.  Hirzel.     469  pages,  604  illus.,  including 

twenty-five  plates.  Price,  20  marks. 
The  present  is  Vol.  IX  of  a  series  entitled  "Handbuch  der 
Elektrotcchnik,"  and  is  an  elaborate  and  carefully  pre- 
pared treatise  on  electric  motors  and  their  applications. 
The  principal  divisions  of  the  book  are  as  follows:  Direct- 
current  motors;  single-phase  and  polphase  motors;  con- 
verters; selection  of  motors;  motor  applications;  outline  of 
the  utilization  of  motors  in  factories. 

The  work  will  be  of  great  interest  and  value  to  advanced 
students  in  motor  and  converter  design,  as  well  as  to  prac- 
tising electrical  engineers  installing  motors.  The  descrip- 
tions are  clear  and  the  illustrations  excellent.  Much  prac- 
tical information  is  offered  concerning  the  applications  of 
motors. 

*  ♦     * 

Dynamoban.  By  Karl  Pichelmayer.  Vol.  V  of  "Hand- 
buch der  Elektrotcchnik."'  Leipzig:  S.  Hirzel:  745 
pages,  432  illus.,  including  twenty-four  plates.  Price, 
36  marks. 

A  very  extensive  and  compendious  treatise  on  the  con- 
struction of  dynamo  machinery,  elaborately  prepared  and 
illustrated.  Some  of  the  plates  of  machines  might  serve 
as  working  drawings.  The  work  is  divided  into  thirteen 
main  chapters  and  numerous  subdivisions  of  the  same. 
The  subjects  dealt  with  in  these  main  chapters  are  as  fol- 
lows: Introduction;  materials  for  construction;  funda- 
mental principles:  windings:  computation  of  the  emf  in- 
duced in  windings;  commutation  in  direct  current  machines; 
simple  magnetic  circuits;  complex  magnetic  circuits;  losses 
and  efficiencies;  temperature  elevations;  design  of  dynamos 
and  transformers;  mechanical  design  and  construction  of 
dynamos;  descriptions  of  particular  types  of  dynamos  and 
transformers. 

There  have  been  no  pains  or  expense  spared  in  the  prepa- 
ration of  this  fine  treatise  on  dynamo  machinery.  The 
book  will  be  very  valuable  to  advanced  students  of  dynamo 
design  and  to  constructing  engineers. 

*     «     * 
Principles    of    Wireless    Telegraphy.      By    George    W. 
Pierce.     New   York:      McGraw-Hill    Book   Company. 
350  pages,  235  illus.     Price,  $3. 

A  textbook  on  wireless  telegraphy  suitable  for  college 
.students  and  specialists.  The  author  presents  a  very  use- 
ful treatise  containing  many  of  his  own  experimental  re- 
searches. Especially  full  treatment  is  given  to  the  subjects 
of  crystal   rectifiers  and   wave  meters.     The   descriptions 
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are  definite  and  clear,  the  diagrams  simple  and  easily  fol- 
lowed. Altogether  the  book  is  one  of  the  best  treatises 
on  wireless  telegraphy  which  have  been  published  in  the 
English  language. 

*     *     * 

Beispiele  und  Udunuen  .\us  Ei.ektricitat  und  Magnet- 
ISMUS.     By  Prof.  Dr.  Robert  Weber.     Leipzig:     B.  G. 
Teubner.    330  pages.  69  illus.    Price.  5.25  marks. 
An  excellent  book  either  for  the  classroom  or  for  the 
private  study  of  electrical  and  magnetic  principles  as  em- 
ployed in  electrical  engineering.     Nearly  900  questions  or 
problems  are  given   in   the   book   on   consecutive   topics   in 
electricity  and  magnetism.    The  solutions  of  these  problems 
are  either  worked  out  directly  in  the  text  or  they  are  clearly 
indicated.    The  book  has  a  verv  evident  field  of  usefulness 


and  will  be  much  appreciated  by  a  large  number  of  stud  is 
of  elementary   electrotechnics. 

Wireless    Telephones.      By    J.    Erskine-Murray.      I^j 
York:    The  Norman  W.  Henley  Publishing  Compy. 
68  pages,  17  illus.    Price,  $1. 
An   elementary   and  descriptive  little   handbook  shovii 
how  wireless  telephones  work.    The  following  are  the  cl  1. 
ter   titles :     How  we  hear ;   historical ;   the  conversioi 
sound  into  electric  waves;  wireless  transmission;  the 
duction  of  alternating  currents  of  high  frequency;  how  1. 
electric  waves  are  radiated  and  received;  the  receiving  i- 
struments;  detectors;  achievements  and  expectations;  |s- 
sary.    The  treatment  is  clear  and  simple,  no  algebra  big 
used.    The  book  will  be  of  interest  to  the  educated  publi 


New  Apparatus  and  Appliances 


ELECTRIC  BOAT  PROPELLER. 


The  electric  boat  propeller  illustrated  herewith  is  detach- 
able and  may  be  applied  to  high  or  low  boats,  boats  with 
straight  or  slanting  sterns,  or  can  be  attached  to  the  side 
of  a  boat  if  desired.     The  device  is  the  invention  of  Mr.  ]. 


ammeters  and  voltmeters.  The  scales  of  both  size; 
alternating-current  meters  are  14^^  in.  long,  but  this  h 
scale  feature  is  not  depended  on  alone  to  make  the  hk 
easily  readable.  Instead  of  the  usual  metal  front,  a 
glass  front  is  used,  which  makes  it  possible  thoroughl 
illuminate  the  dial  from  the  front  without  troublesome 
flections.     The  features  of  compactness  and  readabilit) 


the  7-in.  meters,  combined  with  the  damped  indications 


Electric   Boat  Propeller 


E.  Haschke,  of  Chicago,  who  has  had  wide  experience  in 
storage-battery  and  electric-launch  work.  .-V  small  motor 
is  mounted  vertically,  and  its  armature  is  attached  to  the 
propeller  shaft  by  worm  gearing,  with  a  reduction  of  i  to  4. 
It  is  provided  with  a  steel  magnetic  frame  and  is  series- 
wound,  with  field  coils  in  sections  for  speed  control.  No 
resistance  is  used  in  the  three-speed  controller.  A  reverse 
switch  on  the  controller  permits  reversing  the  boat.  Two 
portable  storage  batteries,  each  consisting  of  three  cells, 
will  operate  a  three-passenger  boat,  it  is  said,  at  the  rate  of 
5  miles  an  hour  for  six  hours.  For  larger  boats  having 
carrying  capacity  for  as  many  as  five  passengers  an  extra 
6-volt  battery  is  used ;  or,  if  it  is  desired  to  operate  the 
smaller  boat  at  6  or  7  miles  an  hour,  the  three  batteries 
may  be  used.  The  weight  of  the  propeller  unit  is  35  lb.. 
and  each  battery  weighs  about  40  lb. 


SWITCHBOARD    METERS. 


The  Wcstinghou>e  Electric  &  Manufacturing  Company. 
East  Pittsburgh,  Pa.,  has  developed  a  complete  line  of  7-in. 
and  9-in.  meters  for  switchboard  use.  The  alternating-cur- 
rent meters  are  built  as  ammeters,  voltmeters,  wattmeters, 
power-factor  meters,  frequency  meters  and  synchroscopes, 
while  the  corresponding  direct-current  meters  are  built  as 


Figs.    1    and    2 — Ammeters. 

improvements  in  the  electrical  design,  mark  an  advanc  n 
switchboard  meter  practice.  The  9-in.  meters  embody  " 
same  improvements  and  meet  the  demand  for  a  larger  m 
where  economy  of  space  is  not  a  prime  consideration. 
meters  have  no  moving  coils  or  connections,  as  they  ope  e 
on  the  induction  principle.  The  construction  of  meten  n 
this  principle  has  a  number  of  inherent  advantages. 


eter  Movement.      Fig.  4 — Ammeter-Moving  Elemei 


absence  of  a  moving  coil  makes  the  use  of  flexilile  or  .''- 
ing  conductors  unnecessary  and  greatly  simplifies  the  (•■ 
struction  so  that  repairs  are  easily  made.  The  lightnes  'f 
the  moving  element  makes  the  likelihood  of  damage  to  f 
pivot  jewels  remote  and  reduces  jewel  wear  to  a  minim-'- 
It  is  well  known  that  the  proximity  of  heavy  busbars  aff  • 
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Dving  coil  and  moving  iron  instruments,  even  when  special 
i  ernal  shields  or  iron  cases  are  provided.  Freedom  from 
t'  effects  of  external  field,  and  high  torque,  are  among  the 
;vantages  gained  by  utilizing  the  induction  principle.  This 
jinciple  has  now  come  to  be  recognized  as  the  most  prac- 
table  principle  in  the  case  of  alternating-current  watt-hour 
Iters,  and  it  is  reasonable  to  assume  that  the  induction 
iiicating   instrument?    will    assume    the   s.-mu-    imsitinn    for 


Fig.  5 — Frequency   Meter. 

Michboard  service.  A  feature  of  the  meters  is  the  damped 
ciracter  of  the  readings.  The  pointer  does  not  overshoot, 
e>n  with  full  scale  variation.  This  result  is  obtained  by 
pviding  a  special  damping  disk  moving  in  the  concentrated 
ngnetic  field  of  two  permanent  magnets.  Compared  with 
a'  dampers  this  method  is  asserted  to  be  not  only  more 
e  cient,  but  so  rugged  in  construction  as  to  be  practically 
"lolproof."  High  torque  is  developed  in  the  meter,  and 
tis  makes  possible  the  use  of  a  controlling  spring  of  special 
a)y,  tempered  and  artificially  aged  to  insure  permanence 
Uler  all  conditions.  Simple  zero  and  calibrating  adjust- 
niits  are  provided.  Extremes  in  weight  have  been  avoided 
ii  these  instruments,  and  wherever  the  principle  of  npera- 
t)  1  permits  the  weight  has  been  made  as  small  as  pos- 
s  e  consistent  with  substantial  and  serviceable  construc- 
tii.  To  this  end  the  movement  is  made  self-balancing  to 
a  id  the  use  of  counterweights,  the  weight  of  the  control 
s  ing  is  carried  on  the  stationary  support,  all  moving  part? 
e  opt  the  shaft  are  of  aluminum,  and  the  pointer  is  an 
a  Tiinum  punching  of  U-cross-section.  The  fact  that  the 
mer  element  can  be  removed  from  the  case  as  a  unit 
a  iws  all  parts  to  be  inspected  without  changing  the  calibra- 
tii.  The  parts  can  be  easily  removed  and  replaced,  and 
tl  absence  of  moving  coil  or  flexible  connections  makes 
tF;  possible  without  danger  of  damage.  The  previous  de- 
sns  of  Westinghouse  indication  meters  have  been  revised 
teliminate  the  effects  of  temperature  changes,  either  of  the 
a  or  of  the  meters  themselves,  and  inaccuracies  due  to 
V  iations  in  frequency.  The  frequency  meters,  power- 
fj^tor  meters   and    synchroscopes    are   of    the   well-known 


Fig.  6— Voltmeter 


Fig.  7 — Wattmeter. 


V  >tinghouse  types  with  the  added  improvements  developed 
f<.  the  rest  of  these  lines. 

"he  direct-current  meters  supplement  the  line  of  alternat- 
in-current  meters  and  match  them  very  closely  in  appear- 
a'e.  They  have  glass  covers,  the  same  types  of  cases  and 
siilar  dial  appearance,  with  scales  8  in.  long.  The  meters 
orrate  on  the  D'Arsonval  principle,  but  differ,  however, 
iva  most  meters  employing  this  principle  in  having  only 


ine  gap  in  the  magnetic  circuit.  The  moving  coil  is  pivoted 
at  one  edge,  incloses  a  circular  pole  piece,  and  the  other 
moves  through  the  air  gap.  Willi  this  construction  the  mov- 
ing element  can  be  removed  and  replaced  without  disturbing 
the  magnetic  circuit,  and  the  entire  magnetic  circuit  is  mag- 
netized, "aged"  and  tested  as  a  unit,  thus  preventing  any 
variation  in  the  strength.  The  shape  of  the  permanent  mag- 
nets is  such  as  to  shield  the  meter  from  external  magnetic 
fields  and  make  it  free  from  the  effects  of  nearby  con- 
ductors. The  moving  coil  is  mounted  on  a  light  metal 
frame,  the  motion  of  which  in  the  air  gap  of  the  magnets 
produces  a  damping  effect  that  makes  the  readings  prac- 
tically dead-beat.  As  the  coil  is  pivoted  at  one  edge,  its 
weight  counterbalances  that  of  the  pointer,  resulting  in  a 
naturally  balanced  moving  element.  This  leads  to  long  life 
of  pivot  jewels  and  accuracy  of  reading.  The  meters  have 
high  full-load  torque.  The  dials  of  all  the  meters  are  hand- 
calibrated  on  white  cards,  thus  insuring  accurate  scales. 
The  divisions  are  clear  and  open  and  the  figures  large  and 
distinct. 


AUTOMATIC   BLEEDER  TURBINE. 


During  the  recent  meeting  in  Pittsburgh  of  the  National 
District  Heating  Association  the  members  of  that  body 
visited  the  works  of  the  Westinghouse  Machine  Company, 
where  the  detail  features  were  exhibited  of  one  of  that 
company's  new  developments  in  steam-turbine  design, 
known  as  the  automatic-bleeder  turbine. 

Its  principal  advantages  result  from  always  using  the 
steam  economically  before  diverting  it  to  the  heating  sys- 


Bleeder    Connection    and    Constant-Pressure 
Valve. 

tem  and  at  the  same  time  being  capable  of  automatically 
supplying  large  quantities  of  atmospheric  or  low-pressure 
steam  for  central  distribution  or  industrial  applications 
without  affecting  its  electrical  output. 

A  diagrammatic  sectional  detail  is  shown  in  the  accom- 
panying illustration.  Generally,  the  design  of  the  bleeder 
turbine  closely  resembles  the  standard  Westinghouse  single- 
flow  construction.  The  division  wall  A  is  introduced  and 
strip  packing  provided  at  B,  forming  a  labyrinth  with  no 
mechanical  contact.  Thus  the  steam  leaving  the  intermedi- 
ate stage  may  flow  into  the  heating  system  through  the 
nozzle  C"  or  else,  with  a  reduced  heating  demand,  a  part  of 
the  steam  passes  through  the  valve  D  and  performs  work 
in  the  low-pressure  section.  The  automatic  valve  D  is 
controlled  by  a  predetermined  pressure  in  the  heating  sys- 
tem and  the  requisite  balancing  dead  weight  on  the  upper 
side  H.  The  piston  E,  inclosed  in  an  oil-filled  chamber  G, 
is  provided  to  dampen  any  sudden  movement  due  to  pres- 
sure fluctuations.  Thus  if  the  pressure  in  the  heating  sys- 
tem is  fixed  at  i8  lb.  absolute  and  the  pressure  at  the  end 
of  the  intermediate  section  tends  to  rise,  due  to  an  in- 
creased turbine  load,  the  valve  opening  will  increase,  by- 
passing a  greater  portion  of  the  steam  to  the  low-pressure 
stages.     On  the  other  hand,  if  the  load  decreases  and  the 
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pressure  at  J  falls,  the  valve  opening  will  decrease  until  the 
pressure  is  again  built  up  to  18  lb. 


A  NEW  ELECTRIC  MOTORCYCLE. 


Electric  motorcycles  seem  to  offer  advantages  over  gaso- 
line machines  like  those  given  by  the  convenient  and  pleas- 
ant electric  automobile  as  compared  with  the  gasoline  car. 
The  operator  of  the  electric  motorcycle  does  not  have  to 
run  half  a  block  to  get  the  thing  started,  nor  does  he  sit  over 
a  heat-emitting  "gatling-gun"  engine.     Mr.  F.  E.  Hatch,  of 


switch  is  thrown  the  most  efficient  circuit  for  transmittii 
is  cut  into  service.  At  many  stations  it  is  considered  preff 
able  to  have  the  operator  work  this  switch  by  his  foi 
rather  than  to  use  a  key  which  he  must  throw  with  his  har 
The  advantage  of  the  foot  switch  is  obvious  in  that  it  leav 
both  hands  free  for  other  purposes.  This  foot  switch 
shown  herewith.  It  consists  merely  of  a  cast-iron  case 
which  the  switch  springs  are  mounted  and  from  which 
lever  projects  to  operate  the  springs.  Another  advanta 
of  the  foot  switch  is  that  it  makes  for  greater  speed  in  t 
use  of  the  telephone  apparatus.  For  this  reason  it  is  larg« 
used  in  connection  with  the  special  types  of  telephone  an 


Electric    Motor   Cycle. 

85  Horton  Avenue,  Detroit,  Mich.,  has  invented  the  electric 
motorcj'cle  illustrated  herewith,  and  he  declares  that  it  is  a 
practical  machine. 

Six  cells  of  storage  battery  are  used  to  operate  the  spe- 
cially designed  12-volt  motor,  which  drives  on  the  rear 
wheel.  The  vehicle  is  said  to  have  a  radius  of  100  miles  per 
charge  on  paved  streets,  and  75  miles  over  country  roads. 
It  is  provided  with  a  three-speed  controller,  by  which  speeds' 
of  4,  15  and  35  miles  an  hour  may  be  attained.  The  weight 
of  the  complete  outfit  is  about  200  lb.  The  battery  is 
mounted  low  in  the  frame,  and  affords  a  ballast  which 
makes  it  comparatively  easy  to  learn  to  ride  the  machine. 
The  frame  is  made  so  that  Edison,  Exide  or  any  form  of 
standard  storage  battery  may  be  used. 

The  seat  and  the  footboard  are  conveniently  arranged, 
and  comfort  in  motoring  is  said  to  be  assured  to  the  rider 
Ihis  motorcycle  has  a  51-in.  wheel  base,  and  the  motor  is 
provided  with  ball  bearings  and  is  noiseless.  The  brake  is  of 
the  external  band  type,  and  the  spring  fork  is  cushioned. 


FOOT      SWITCHES      FOR     TELEPHONE      TRAIN- 
DISPATCHING     CIRCUITS. 


On  telephone  train-dispatching  circuits  the  stations  are 
all  connected  to  the  same  wires  and  there  may  be  on  such  a 
line  any  number  of  telephone  sets  up  to  sixty  or  seventy. 
For  conditions  like  this,  where  it  is  possible  for  any  num- 
ber of  these  stations  to  be  listening  in  upon  the  circuit 
simultaneously,  and  where  quite  frequently  from  four  to 
six  stations  are  called  in  to  receive  orders,  special  high- 
efficiency  transmission  apparatus  is  required.  The  Western 
Electric  Company  has  solved  this  problem  by  the  use  of  a 
switching  device.  In  the  normal  position  of  this  switch  the 
most  efficient  circuit  f^r  receiving  is  obtained,  and  when  the 


Foot    Switch. 

with  which  an  operator  does  not  have  to  put  on  any  he 
set  nor  touch  any  receiver.  These  arms  were  specially  c 
signed  for  use  in  interlocking  towers,  where  the  operator 
obliged  to  get  away  from  the  telephone  quickly  to  banc 
his  levers,  and  these  arms,  in  combination  with  the  f( 
switching  device  above  described,  form  a  most  efficif 
telephone  equipment  for  train-dispatching  service. 


ALTERNATING-CURRENT  TRANSMISSION-LINI 
CALCULATOR. 


While  the  determination  of  the  voltage  and  energy  1( 
in  alternating-current  transmission  lines  and  distributi 
circuits  does  not  present  any  especial  difficulty  to  the  ( 
signer  who  has  frequent  use  for  the  necessary  tables  a 
formulas,  there  are  many  operating  engineers  and  super: 
tendents  who  are  responsible  for  results  and  recognize  t 
value  of  accurate  methods,  but  whose  knowledge  of  t 
technical  details  involved  has  been  crowded  out  of  mi 
by  broader  executive  problems.  It  is  in  view  primarily 
the  needs  of  the  latter  class  that  there  has  been  devis 
and  is  now  being  placed  on  the  market  a  simple  and  rel 
ble  device  for  calculating  the  line  drop  and  energy  loss 
alternating-current  circuits.  This  device  is  called  I 
"Alternating-Current  Transmission-Line  Calculator,"  a 
is  made  by  Mr.  Robert  W.  Adams,  10  Hyde  Street,  Newl 
Highland,  Mass. 

The  calculator  consists  of  two  disks,  a  stationary  one 
opaque  white  celluloid  4]/%  in.  in  diameter  and  a  revolvi 
one  of  transparent  celluloid  3  9/16  in.  in  diameter,  e 
leted  to  the  stationary  disk  so  as  to  turn  easily  upon 
These  disks  are  printed  with  the  necessary  diagrams,  ' 
stationary  diagram  being  in  red  and  the  revolving  diagr ' 
in  black  to  permit  of  easy  reading.     The  printing  is  A'' 
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by  a  patented  process  which  renders  the  lines  moisture- 
proof  and  non-erasible.  The  ranges  of  the  various  scales 
are  as  follows:  Load,  from  10  kw  to  20,000  kw;  voltage, 
(from  1000  volts  to  50,000  volts;  power-factor,  from  10 
,per  cent  to  100  per  cent:  distance,  from  i  mile  to  100  miles: 
.conductor,  from  No.  8  to  No.  4-0;  line  drop,  from  o  per 
cent  to  20  per  cent:  frequency.  25  cycles  and  60  cycles. 

In  operation  it  is  only  necessary  to  make  two  settings  to 
.obtain  the  result.  The  value  of  "K,"  which  is  obtained 
,in  the  first  setting,  is  a  transmission  factor  depending  on 
ithe  load,  voltage  and  distance  of  transmission,  and  this 
factor  is  used  directly  in  the  second  setting  to  determine  the 
line  drop,  or  "regulation."  which  is  defined  as  the  difference 
in  voltage  between  the  two  ends  of  the  line  expressed  in 
per  cent  of  the  receiver  voltage.  The  method  of  securing 
the  result  includes  in  an  accurate  manner  the  effect  of  load 


■\    TRAN.SMISSION    LINE    I-/ s  , 
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•power-factor,  which  has  become  increasingly  important 
.vith  the  recent  remarkable  development  of  motor  load,  and, 
furthermore,  is  easily  reversible,  a  feature  which  is  not 
Possessed  by  the  algebraic  methods  and  one  which  is  of 
^reat  value  where  it  is  desired  to  obtain  the  size  of  wire 
iiecessary  to  produce  a  given  drop. 

Complete  directions  are  printed  on  the  back  of  the  cal- 
:ulator,  together  with  a  typical  example,  by  following 
■vhich  a  person  having  no  technical  training  whatever  may 
/eadily  learn  the  method. 

Upon  the  back  of  the  stationary  disk  is  also  printed  a 
:onvenient  reference  table  giving  the  weights  and  costs 
A  bare  and  triple-braid  weatherproof  copper  wire  per  mile 
.3f  two-wire,  three-wire  and  four-wire  circuit.  This  table 
IS  new  and  will  prove  useful  for  estimating  the  cost  of  pro- 
oosed  lines.  Another  useful  feature  is  that  the  two  lower 
•evolving  scales  ordinarily  representing  distance  and  trans- 
,'iiission  factor  can  also  be  used  as  an  emergency  slide  rule 
tor  solving  problems  in  multiplication  and  division.  The 
;ime  required  for  a  person  acquainted  with  the  calculator 
'0  make  a  complete  determination  of  line  drop  is  stated 
'o  be  less  than  one  minute. 

•  The  calculator  is  based  on  the  use  of  annealed  copper 
Aire  at  20  deg.  C.  (68  deg.  Fahr.)  or  hard-drawn  copper 
•vire  at  15  deg.  C.  (59  deg.  Fahr.),  and  on  three-wire, 
hree-phase,  and  four-wire,  two-phase  circuits.  Single- 
shase  circuits  can  be  calculated  as  easily  as  three-phase, 
ilthough  the  device  is  primarily  designed  for  three-phase 
circuits  as  being  the  most  common  for  transmission  work, 
■fhe  diagrams  are  based  on  a  spacing  of  18  in.  between 
vires  and  are  sufficiently  correct  for  all  practical  work  on 
circuits  varying  from  6  in.  to  48  in.  spacing.  It  is  stated 
'hat  the  accuracy  of  the  calculator  will  compare  favorably 
vith  similar  results  obtained  by  any  of  the  formula  or 
graphic  methods,  and  in  all  cases  will  come  far  within  that 
5f  the  original  assumptions  of  load   and  power-factor. 


MAKING     CABLE     JOINTS     ON      UNDERGROUND 
HIGH-TENSION    LINES. 


Owing  to  modern  methods  it  is  possible  nowadays  to  use 
underground  potentials  in  cities  which  were  not  considered 
possible  with  the  materials  and  methods  of  construction  of 
a  few  years  ago.  The  Minerallac  Electric  Company,  of 
Chicago,  has  devoted  much  attention  to  this  important  sub- 
ject, and  has  produced  compounds  and  tapes  which  are 
widely  used  for  this  purpose. 

First  the  areas  surrounding  the  cables  to  be  joined  should 
be  cleaned  and  dried  as  much  as  possible  in  order  to  prevent 
the  introduction  of  foreign  matter.  The  cables  should  then 
be  carefully  trained  and  supported  in  the  exact  position 
which  they  are  to  occupy  after  the  completion  of  the  joint. 
In  making  the  joint  the  materials  needed  in  addition  to  the 


Figs.  1,  2  and  3 — Process  of   Making   Cable  Joints. 

necessary  tools  are  linotape  in  ij'a-in.  and  j4-i'i-  widths, 
semi-liquid  compound,  semi-solid  compound,  three  copper 
sleeves  for  connecting  the  cables  and  a  lead  sleeve  for  cov- 
ering the  joint.  The  first  three  are  Minerallac  company 
products. 

The  two  ends  of  the  cable  are  sawed  off  so  that  they  will 
butt  squarely  together.  Next  the  lead  sheath  is  removed 
for  8  in.  from  the  end  of  each  cable,  and  the  outer  cable 
paper  insulation  is  also  removed  to  within  }i  in.  of  the 
remaining   lead   sheath. 

Directions  for  Jointing. — Cut  back  the  paper  insulation 
on  each  conductor  about  lyi  in.  from  the  end.  Fig.  i  shows 
ihe  appearance  of  the  severed  cable  at  this  juncture.     Clean 


Fig.    4 lolnt    Completed. 

and  tin  the  copper  of  the  conductors,  always  using  soldering 
flux  for  this  purpose.  Slip  the  large  lead  sleeve  which  is 
to  be  used  in  covering  the  completed  joint  over  one  end  of 
the  cable  and  back  far  enough  so  as  to  be  out  of  the  way. 
Then  insert  the  two  ends  of  each  conductor  within  the  cop- 
per sleeves  which  are  to  be  used  as  connectors  and  solder 
them  very  thoroughly  into  their  separate  sleeves  by  pouring 
melted  solder  over  the  connections.  Remove  all  excess 
solder,  while  hot,  with  care. 

Cut  the  paper  insulation  of  each  conductor  34  "i-  farther 
back  from  the  cnppcr  sifcvc.  in  order  t'l  rcnnvc  anv  mate- 
rial which  may  have  become  charred  during  soldering. 
Starting  i  in.  back  from  the  end  of  this  insulation,  taper 
the  paper  down  to  the  conductor,  as  shown  in  Fig.  2.  Then 
wind  the  j4-in-  linotape  on  the  section  of  exposed  cable 
until  the  diameter  is  built  up  to  that  of  the  copper  sleeve. 
This  wrapping  must  be  applied  in  such  a  manner  as  to  fill 
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the  space  completely  and  the  senii-lifiiiid  Minerallac  com- 
pound, slightly  heated,  should  be  freely  applied  with  a 
brush  between  the  layers  of  wrapping  in  order  to  exclude 
the  air.  Next  apply  the  ij^-in.  linotape  to  the  joint,  with 
the  compound,  as  before,  the  turns  overlapping  two-thirds 
of  the  width  of  the  tape.  Continue  this  wrapping  until  the 
insulation  around  each  conductor  is  built  up  to  a  thickness 
equal  to  that  of  the  original  paper  insulation. 

Starting  at  a  point  on  the  insulated  conductor  3  in.  from 
the  lead  sleeve  on  one  side  of  the  joint,  apply  a  layer  of 
tape  to  within  3  in.  of  the  sleeve  at  the  other  side  of  the 


Fig.    5 — Section    of   Cable   Joint. 

joint,  each  turn  overlapping  the  one  preceding  by  one-half 
the  width  of  the  tape.  The  following  layers  are  started  and 
finished  ^2  in.  nearer  the  center  of  the  joint  than  the  pre- 
ceding layer,  the  completed  wrapping  forming  a  cylindrical 
body  of  insulation  at  the  center  of  the  joint,  with  conical 
ends  tapering  down  to  the  original  paper  insulation.  The 
total  diameter  of  this  completed  cylindrical  portion  is  de- 
termined entirely  by  the  voltage  of  the  cable;  for  example, 
the  diameter  of  the  cylinder  should  be  about  I'/S  in.  for 
10,000  volts. 

After  all  three  conductors  are  insulated  as  described, 
place  a  roll  of  tape  J4  '"•  '"  diameter  between  the  con- 
ductors to  act  as  a  spreader.  Finally,  wind  a  narrow  wrap- 
ping, built  up  to  the  inside  diameter  of  the  lead  sleeve, 
around  all  of  the  conductors,  in  order  to  hold  them  together 
and  also  to  center  them  within  the  sleeve.  The  joint  will 
then  appear  as  shown  in  Fig.  3. 

Slip  the  lead  sleeve  into  its  proper  position  and  fasten  the 
ends  to  the  two  cables  by  "wiping."  This  must  be  done  in 
a  workmanlike  manner  in  order  to  insure  a  water-tight 
joint.  Make  a  hole  about  ^  in.  square  on  the  top  of  the 
sleeve  near  each  end  by  cutting  on  three  sides  and  bending 
back  the  lead  on  the  fourth  side  as  a  hinge.  Heat  a  quan- 
tity of  the  semi-solid  compound  sufficient  to  fil!  the  joint 
completely  and  pour  it  slowly  into  one  hole  until  the  joint 
is  full.  Leave  it  undisturbed  for  half  an  hour,  thus  allow- 
ing the  compound  to  cool  and  shrink.  When  cool,  carefully 
level  the  joint  and  pour  in  more  hot  compound  until  it 
flows  from  both  holes,  showing  that  all  voids  have  been 
filled.  Replace  the  hinges  of  lead  which  were  bent  back  to 
form  the  holes  and  seal  carefully  by  soldering.  The  com- 
pleted joint  will  now  have  the  appearance  shown  in  Fig.  4. 
If  the  work  is  properly  done  this  joint  will  be  as  strong, 
mechanically  and  electrically,  as  any  other  portion  of  the 
cable. 

Fig.  5  is  a  sectional  view  of  a  cable  joint  made  in  ac- 
cordance with  the  foregoing  instructions.  Referring  to  the 
lettering,  the  various  parts  are  as  follows:  A,  lead  sleeve 
which  covers  completed  joint;  B,  opening  cut  in  sleeve 
through  which  joint  is  filled;  C,  opening  corresponding  to 
B,  which  has  been  closed  by  soldering;  D,  "wiped"  joint, 
connecting  the  lead  sleeve  and  the  sheath  of  the  cable;  E, 
paper  insulation  of  cable;  F,  paper  insulation  of  each  con- 
ductor, showing  taper  to  the  copper;  G,  linotape  wrapping 
around  each  conductor ;  H,  copper  sleeve  connecting  ends 
of  conductors ;  /,  copper  conductor :    K,    paper    insulation 


around  conductor;  L,  roll  of  ^-in.  linotape  around  all  three 
conductors ;  M,  semi-solid  compound  used  to  fill  completed 
joint. 

ONE-KW  GAS-ELECTRIC  GENERATING  SET. 

The    General    Electric    Company,   which   manufacturer 

gasoline-electric  generating  sets  having  ratings  of  3  kw,  5 

kw,  10  kw  and  25  kw,  has  added  to  this  line  a   i-kw  set 

which  is  designed  for  furnishing  electricity  for  motors  and 

lighting  in  private  residences,  small  hotels,   rural   railroad 

stations,  etc.,  not  now  served  by  central 

stations,  and  on  board  boats.     This  set 

comprises     a     single-cylinder,     vertical, 

two-cycle   water-cooled   gasoline   engine 

Lead         direct-connected  to  a  i-kw  direct-current 

^        generator.     The  regulation   and   steadi- 

j^^     ness  of  the  voltage  of  this  set  are  stated 

pS)     to  be  so  good  that  it  is  possible  to  supply 

l^rf      current  direct  from  the  generator,  thus 

Paper         avoiding  the  expense  of  installing  and 

maintaining  a  large  battery  and  the  loss 

of  power  and  troubles  incidental  to  the 

operation  of  the  latter. 

The  engine  is  provided  with  a  suction 
gasoline  pump  for  lifting  fuel  from  a 
tank  placed  underground  and  located 
at  some  distance  from  the  engine,  thus  fulfilling  the  require- 
ments of. the  National  Board  of  Fire  Underwriters.  The 
cooling  is  by  a  thermo-siphon,  thus  doing  away  with  the 
necessity  of  a  pump  to  provide  forced  circulation  of  the 
cooling  water.  The  governor  is  located  in  the  engine  fly- 
wheel and  operates  a  throttle  valve,  giving  very  close  regu- 
lation and  satisfactory  operation  at  all  loads.  The  dimen- 
sions of  this  I-kw  set  are  as  follows:  Length,  2  ft.  6^  in.; 
height.  2  ft.  2  in.:  width,  ly^  in.;  total  weight,  350  lb. 

As  it  is  frequently  desirable  to  install  a  small  storage 
battery  to  provide  lighting  on  occasions  when  the  gen- 
erating set  is  not  running,  the  General  Electric  Company 
manufactures  for  use  with  these  sets  a  suitable  board  for 
controlling  both  the  generating  set  and  such  a  battery,  as 
well  as  two  types  of  switchboard  for  controlling  the  set 
alone.  The  combination  generator  and  battery  switch- 
board is  so  arranged  that  the  battery  can  be  charged  at  the 


One-kw    Gasoline- Electric    Generating    Set. 

same  time  that  the  generating  set  furnishes  power  foi 
lamps  or  motors  without  affecting  the  operation  of  thest 
appliances,  while  when  the  battery  is  fully  charged  it  car 
be  connected  with  the  system  so  that  the  generating  se 
can  be  shut  down  without  interrupting  the  service. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

TAKING    into    cunsideration    the    oppressive    weather    at 
the   important   trade   centers,   and   the   natural   curtail- 
ment of  operations  resulting  therefrom,  the  record  of 
the  week  has,  in  general,  heen  satisfactory.     Greater  improve- 
ment  is  being  shown   in  the  steel   trade,   not  only   in   the  af- 
fairs of  the  Steel  Corporation,  but  also  in  those  of  many  in- 
dependent concerns.      The   monthly   statement   of   the    former, 
showing   an   increase   of   247,000   tons    as   compared    with   the 
'  report  of  June   i,  was   regarded   as   a  most   favorable   indica- 
tion of   progress   in   business   conditions,   particularly   in   view 
'of  the  period  of  the  year.     In  addition  to  the  advices   from 
,  the  steel  trade,  the  report  of  the  Department  of  Agriculture, 
1  showing  the  condition   of  crops  on  July  i,  was  a   feature  of 
great  interest  throughout  the  country.     The  report  showed,  in 
spite   of   appreciable   damage   to    wheat,   corn    and    hay,    as    a 
result  of  the  |)rolongtd  absence  of  moisture,  that  both  spring 
'>ind  winter  wheat  will  be  well  up  to  the  average  in  total  pro- 
duction, and  that  the  amount  of  wheat  in  bushels  will  prob- 
ably show   little   variation   from   the   average   of   the   last   five 
1  years.     The   outlook   for  crops   as   a   whole,   while   under  the 
;  expectations    of    the    early    part    of    the    year,    is    exceedingly 
.hopeful,   and   is   strengthened   by  news   of   rain   in   cotton   and 
com  belts   in  the  early  part   of  the  current  week.      Owing  to 
the  uncertain   attitude  toward   crop   conditions,   affairs   in   the 
West  arc  said  to  be  somewhat  weakened,  with  activity  on  a 
diminishing   scale,   as    indicated   by   cancellation    of    orders    in 
many  lines.     The  business  of  the  country  as  a  whole  is  show- 
ing signs   of   improvement,   and    from    present    indications   the 
Uransactions  of  the  second  half  of  the  year  will  be  in   much 
(greater  volume  and   far   more   satisfactory  than   those   of   the 
first  part.      Business    failures    for   the   week   ended  July   6.   as 
1  reported  by  Bradstrect's.  were   180,  as  compared  with  227   for 
:last  week,  182  in  the  same  week  of  1910,   182  in   1909,  246  in 
.  IQ08  and  185  in  1907. 


The  Copper  Market. 

REDUCTION  of  8,561,768  lb.  in  copper  stocks  was  shown 
in  the  report  of  the  Copper  Producers'  .A.ssociation  for 
the  month  ended  June  30,  and  this  was  also  the  chief 
Item  of  interest  in  the  trade  during  the  week.  The  decrease  was 
in  keeping  with  the  expectations  of  the  trade,  and  the  report  as 
a  whole  was  w^ell  received.  Production  was  124.554,2.32  lb., 
a  decrease  of  2,408,232  lb.  in  the  output  as  compared  with 
May,  and  domestic  deliveries  were  61,665,561  lb.,  being  2,888,- 
402  lb.  less  than  in  the  preceding  month.  Export  deliveries 
were  somewhat  larger  than  in  June,  the  total  being  71,460.519 
lb.,  representing  an  increase  of  9,481,962  lb.  While  the  de- 
crease in  stocks  is  hopeful,  the  gain  in  export  business  is  the 
most  important  and  encouraging  part  of  the  report,  for  with- 
out doubt   a   large   portion   of  the   decrease   in   surplus   copper 


Bid. 

n.\2\i 


Standard  Copper. 

Spot    .^  .„ 

-'">y  i2'.i5 

^"tan     12.1754 

September   12.17V5 

October    12.1714 

The  London  market,  July  II,  was  as  follows: 


Asked. 

12.25 

12.35 

12.37J4 

12.37!^ 

12.37J4 


12.25 
12.27J4 
12.27J4 
12.2754 


Noon. 


Lowest. 

U.i7'Ac 

£53     7     6 


Standard  copper,  spot 57     3 

Standard    copper,     futures !^~  IS 

Extreme  fluctuations  for  this  vear: 

Highes 

Standard  12.35 

iLondon.  spot £57  10 

■London,  futures 58     2     6  54     0     0 

Bert  selected.. 61   10     0  57     5     0 

IS  due  to  shifting  of  stocks.  Domestic  consumers  are  still  out 
Tf  the  market  for  large  amounts,  and  such  improvement  as 
tnay  be  made  in  the  month  of  July  will  probably  be  a  result  of 
activity  abroad.  There  is  a  possibility  that  July  production 
will  show  a  falling  off  owing  to  necessity  of  curtailing  oper- 
itions  at  the  smelters  on  account  of  the  extremely  hot 
'veather.  and  such  reductions,  small  as  they  may  be,  will  be 
'  step  in  the  right  direction.  Although  business  has  been  dull 
Jiroughout  the  week,  prices  are  well  sustained,  and   1214  cents 


;s  being  asked  for  electrolytic.  The  improvement  in  the  steel 
trade  is  regarded  as  a  favorable  sign  for  increased  activity 
in  the  copper  trade,  and  the  attitude  is  far  more  cheerful  than 
m  recent  weeks.  Exports  for  the  month,  including  July  11, 
were  9,735  tons.  The  daily  call  on  the  Metal  Exchange  July 
II  quoted  copper  as   per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 
General  Electric  Sales.— The  Terre  Haute,  Indianapolis 
&  Eastern  Traction  Company,  of  Terre  Haute,  Ind.,  has  placed 
an  order  with  the  General  Electric  Company  for  two  300-kw 
rotary  converters,  fifteen  loo-kva  transformers  and  a  switch- 
board. The  rotary  converters  and  six  of  the  transformers  will 
be  installed  in  the  Maywood  substation.  Six  of  the  transform- 
ers will  be  installed  in  the  Mooresville  substation  and  three 
in  the  Martinsville  substation.  The  transformers  are  oil-cooled, 
25-cycle  units,  33,000  volts  primary  and  390  volts  secondary,  and 
are  provided  with  50  per  cent  starting  taps  on  the  secondary. 
The  switchboard  will  be  installed  in  the  Maywood  sul>statioii 
and  will  control  the  33.000-volt  incoming  lines,  the  bank  of 
step-down  transformers  and  the  rotary  converters.  It  will  con- 
sist of  an  alternating-current,  rotary-converter  panel,  two 
direct-current,  rotary-converter  panels,  rotary-converter  start- 
ing panel,  and  a  blank  alternating-current,  rotary-converter 
panel.  The  ammeter  for  the  incoming  line  is  connected  di- 
rectly in  the  primary  circuit,  being  insulated  with  post  type 
insulators  for  this  service.  A  triple-pole,  automatic  K-io  oil- 
break  switch  protects  the  transformers.  The  order  includes  an 
equipment  of  33,000-volt.  three-phase  aluminum-cell  lightning 
arresters  with  horn-gap  disconnecting  switches. 

Republic  Railways  &  Light  Company  to  Make  Improve- 
ments.— It  is  stated  that  the  management  of  the  Republic 
Railways  &  Light  Company,  which  was  recently  formed  to  ac- 
quire a  large  number  of  traction  and  lighting  properties  in 
Ohio,  as  described  in  the  Electrical  World,  July  i,  plans  to 
spend  a  large  sum  of  money  in  improving  the  conditions  of 
the  various  properties,  and  in  lowering  the  costs  of  operation 
at  many  of  the  plants.  It  is  further  stated  that  about  $3,000,000 
will  be  expended  for  this  purpose  within  the  next  tive  years. 
The  improvements  will  include  better  equipment  in  the  shops 
at  tlie  various  traction  properties,  additions  to  existing  power 
stations,  double  tracking  on  some  of  the  systems,  and  various 
means  toward  reducing  the  cost  of  generating  energy.  The 
franchises  of  the  company  in  Pennsylvania  are  perpetual,  while 
the  city  franchises  in  Ohio  were  recently  renewed  for  twenty- 
five  years;  the  interurban  franchises  are  said  to  expire  at  vari- 
ous times  from  1945  to  1950.  The  largest  power  station  owned 
by  the  company  is  that  at  Youngstown,  which  has  a  capacity  of 
q.oco  kw.  Tlie  capacity  will  lie  increased  in  the  fall  by  4,000 kw. 
Allied  Machinery  Company  Making  Progress. — Captain 
G.  L.  Garden,  of  the  .'Mlied  Machinery  Company  of  .^merica, 
which  was  recently  formed  to  sell  .\merican  machinery  abroad, 
as  described  in  the  Electrical  World.  June  15,  has  established 
a  branch  office  for  the  company  in  Paris,  and  will  shortly  open 
a  branch  office  in  Vienna.  Similar  offices  will  be  opened  in 
many  other  European  cities,  each  of  which  will  be  managed 
by  an  .\mcrican  with  such  American  assistants  as  are  available, 
and  with  such  local  assistants  as  may  be  desirable  for  meeting 
the  needs  of  customers  in  the  various  sections.  C.  N.  Thorn, 
manager  of  the  home  office,  55  Wall  Street,  New  York  City] 
says  that  inquiries  are  being  received  in  good  volume,  and 
that  many  quotations  have  been  furnished  to  date  to  pros- 
pective customers  at  the  Paris  office. 

Boston  Edison  Company  Contracts. — Among  important 
lighting  contracts  received  recently  by  the  Edison  Electric  Il- 
luminating Company  of  Boston  is  that  from  the  Hotel  Thorn- 
dike,  in  Boston,  and  a  street-lighting  contract  from  the  town  of 
Chelsea,  Mass.  The  isolated  plant  which  has  been  in  opera- 
tion in  the  hotel  for  a  number  of  years  will  be  dismantled.  The 
contract  with  the  town  of  Chelsea  is  for  a  period  of  ten  years, 
and  the  extension  of  the  mains  for  this  service  brings  the  lines 
of  the  Edison  company  close  to  the  New  Hampshire  boundary. 
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Pennsylvania  Railroad  Urges  Economy. — With  a  view  to 
promoting  economy  in  all  branches  of  its  affairs,  the  Pennsyl- 
vania Railroad  Company  has  issued  a  circular  to  employees  on 
one  of  its  divisions,  outlining  the  necessity  for  reduction  of 
expenses,  and  various  ways  in  which  money  can  be  saved  for 
the  company  by  careful  attention  to  details.  The  idea  is  ap- 
plicable to  many  lines  of  industry  other  than  the  railroads.  The 
circular  says  in  part:  "Every  employee  can  assist  in  accom- 
plishing the  desired  reduction  in  expenses.  As  a  practical  illus- 
tration:  If  everyone  of  the  1400  employees  of  this  division 
would  save  10  cents  a  day  for  the  company,  it  would  mean  a 
total  saving  of  $140  per  day,  or  in  the  month  a  total  of  $4,200, 
which  would  go  toward  paying  the  increased  rates  of  wages 
which  we  are  now  enjoying.  How  easy  it  would  be  for  each 
employee  to  do  this  in  his  own  line  of  work;  engine  men  in  the 
use  of  oi' :  Premen  in  the  use  of  coal ;  clerks  by  economy  in 
the  use  of  stationery  and  by  avoiding  errors;  trackmen  in 
gathering  up  old  bolts  and  spikes ;  shopmen  by  doing  their  work 
properly  and  thus  avoiding  breakdowns  on  the  road ;  ware- 
housemen by  loading  freight  so  as  to  avoid  damage ;  and  all 
employees  in  many  ways  which  will  occur  to  them  in  the  in- 
telligent performance  of  their  respective  duties." 

Electrical  Industry  in  Switzerland. — In  a  report  to  the 
Bureau  of  Manufactures  the  United  States  Consul-General  at 
Zurich,  Switzerland,  Mr.  Robert  E.  Mansfield,  states  that  the 
electrical  industry  underwent  important  changes  in  the  past 
year.  The  strong  competition  of  the  large  German  electrical 
works,  with  greater  capital  and  a  wider  field  of  operation, 
caused  the  Swiss  manufacturers  to  form  combinations  with 
foreign  interests,  chiefly  to  enable  them  to  compete  with  their 
more  powerful  rivals.  The  activity  in  the  industry  during 
the  past  few  years  was  largely  due  to  the  business  of  installing 
hydroelectric  plants  and  equipment  for  street  and  interurban 
railways.  Electrical  development  has  been  general  in  recent 
years,  and  practically  every  town,  hamlet  and  community  in 
the  country  is  supplied  with  electric  light  and  power,  while 
all  the  street  railways  and  many  of  the  interurban  and  moun- 
tain roads  are  equipped  with  electricity.  But  the  local  trade 
is  no  longer  sufficient  to  support  the  industry,  and  it  is  for  the 
purpose  of  meeting  foreign  competition  and  securing  inter- 
national business  that  combinations  with  outside  concerns  have 
been   formed. 

AfTairs  of  American  Electric  Fuse  Company  and  Its  Offi- 
cers.— It  is  alleged  that  the  liabilities  of  the  .\mcrican  Elec- 
tric Fuse  Company,  of  Muskegon,  Mich.,  which  was  declared 
a  bankrupt  on  June  30,  will  amount  to  over  $700,000.  Frank 
G.  Jones,  president  of  the  company,  pleaded  guilty  to  the  charge 
of  forging  a  check  for  $5,482.64,  purporting  to  have  been 
signed  by  R.  WiUiamson,  of  Chicago.  He  was  arrested  on 
the  complaint  of  the  Old  National  Bank  of  Grand  Rapids, 
Mich.,  and  on  July  6  was  sentenced  to  imprisonment  for  an  in- 
determinate sentence  of  from  four  to  fourteen  years,  with  a 
recommendation  for  ten  years.  Jones  insists  that  the  money 
raised  in  what  appears  to  be  a  remarkable  series  of  forgeries 
was  used  in  the  business  of  the  company,  and  that  he  did  not 
profit  by  it.  Charles  L.  Johnson,  of  Evanston,  111.,  former 
treasurer  of  the  company,  was  arrested  on  July  i,  charged  with 
complicity  in  the  fraudulent  transactions.  Jones  is  said  to 
have  involved  Johnson  in  his  confession.  The  ex-treasurer 
was  released  on  $7,000  bail  pending  trial. 

Tritanph  Electric  Company  Sales. — Orders  received  by 
the  Triumph  Electric  Company,  Cincinnati,  Ohio,  during  the 
month  of  June  were  as  follows:  Four  motor-generator  sets, 
aggregating  325  kw ;  162  motors,  aggregating  approximately 
1850  hp;  103  generators  of  approximately  4160  kw,  three 
300-kva  alternators,  and  one  synchronizing  set.  These  orders 
were  distributed  over  fourteen  States.  The  company  also  re- 
ports that  it  has  orders  for  about  200  motors  of  various  sizes  in 
its  shops.  A  number  of  inquiries  have  been  received  in  the  past 
month  from  foreign  countries,  including  several  from  India, 
South  Africa,  New  Zealand  and  South  America.  The  directors 
of  the  company  have  declared  a  quarterly  dividend  of  iJ4  per 
cent  on  the  preferred  stock,  payable  July  15.  This  is  the  twelfth 
quarterly  dividend  paid  consecutively.  Since  moving  into  its 
new  plant  eighteen  months  ago  a  handsome  gain  in  business 
has  been  shown.  The  first  six  months  of  the  present  year 
show  a  gain  of  15  per  cent  over  the  same  period  last  year. 

Vacation  wdth  Pay  to  Factory  Employees. — The  Holtzer- 
Cabot  Electric  Company,  through  its  president,  Charles  W. 
Holtzer.  announces  that  it  will  give  to  each  of  its  employees 


who  has  been  in  the  company's  service  ten  years  or  more  a 
week's  vacation  with  full  pay  in  the  present  summer.  The 
announcement  was  posted  in  the  Brookline  and  Boston  fac- 
tories last  week  and  goes  into  effect  as  soon  as  arrangements 
can  be  made  to  enable  a  certain  number  of  men  from  each  de- 
partment to  leave  at  the  same  time.  The  company  employs 
about  500  mechanics,  and  of  these  about  150  will  profit  by  the 
plan.  The  offer  of  Mr.  Holtzer  conies  entirely  unsolicited  and 
is  said  to  be  without  precedent  in  New  England.  The  action 
is  consistent  with  the  company's  settled  policy  of  considerate 
and  kindly  treatment  of   its  employees. 

New  Generating  Station  in  Grand  Island,  Neb. — Work 
has  been  started  by  the  Grand  Island  Electric  Company,  of 
Grand  Island,  Neb.,  on  a  new  power  station  which  is  to  re- 
place the  present  one,  with  the  exception  of  the  boiler  house. 
This  will  be  retained  and  will  be  equipped  with  new  boilers. 
A  500-kw  horizontal  Curtis  turbo-alternator  has  been  pur- 
chased and  a  new  switchboard  and  other  equipment  will  be 
provided.  A  165-ft.  rein  forced-concrete  stack  is  to  be  built 
by  the  General  Concrete  Construction  Company,  of  Chicago, 
and  in  addition  to  the  new  power  plant,  a  new  office  building 
will  be  erected.  B.  E.  Sunny,  of  Chicago,  is  president  of  the 
Grand  Island  Electric  Company,  and  Pierce,  Richardson  & 
Neiler  are  the  consulting  engineers. 

Doherty  Plants. — On  July  11  the  Denver  Gas  &  Electric 
Company,  the  Denver  Steam  Heating  Company  and  the  La- 
combe  Electric  Light  Company  were  absorbed  by  the  Denver 
Gas  &  Electric  Light  Company.  A  300-kw  unit  has  been  pur- 
chased for  the  Citizens'  Light,  Heat  &  Power  Company,  Mt. 
Vernon,  III.,  and  a  500-hp  Stirling  boiler  has  been  purchased 
for  the  Easton  Gas  &  Electric  Company,  Easton,  Pa.  Work  is 
progressing  rapidly  on  the  alterations  to  the  fourteenth  floor  of 
No.  60  Wall  Street,  New  York  City,  the  whole  of  which  is  now 
being  occupied  by  the  Doherty  company,  as  mentioned  in  a 
recent  issue.  Mr.  Doherty,  who  has  been  for  several  weeks  in 
England  and  Norway,  returns  Aug.  17. 

AUis-Chalmers  Cincinnati  Plant. — The  engineering,  pur- 
chasing and  sales  departments  of  the  Bullock  electric  plant  at 
Cincinnati  have  been  reinstated,  and  E.  T.  Pardee,  of  Milwau- 
kee, has  been  appointed  general  manager  in  charge  of  all  de- 
partments. E.  R.  Knight  continues  as  superintendent.  Be- 
tween thirty  and  forty  people  will  be  transferred  from  Milwau- 
kee, some  of  whom  were  taken  to  Milwaukee  four  years  ago 
when  the  AUis-Chalmers  Company  took  over  the  active  opera- 
tion of  the  plant.  Hereafter  all  correspondence  in  regard  to 
sales  will  be  between  the  Cincinnati  oflSce  and  the  sales  agencies 
of  the  company,  instead  of  through  the  Milwaukee  office. 

Standard  Underground  Cable  Company  to  Build  in  Can- 
ada.— A  branch  factory,  to  cost  about  $500,000,  will  be  built 
at  Hamilton.  Canada,  by  the  Standard  Underground  Cable 
Company,  of  Pittsburgh.  The  buildings  will  be  of  the  most 
recent  factory  construction,  and  there  will  be  six  in  the  first 
set.  There  will  be  a  three-story  brick  and  structural  iron  build- 
ing, 64  ft.  x  335  ft. ;  a  one-story  saw-tooth  building,  60  ft.  x 
224  ft. ;  a  one-story  saw-tooth  building,  60  ft.  x  250  ft. ;  two  one- 
story  buildings,  64  ft.  x  90  ft.,  and  one  30  ft.  x  70  ft.,  and 
an  office  building.  When  the  plant  is  completed,  about  500  men 
will  be  employed. 

General  Motors  Company  to  Develop  Foreig^n  Business.— 
A  company  known  as  the  General  Alotors  Export  Company 
has  been  incorporated  in  Michigan  to  take  care  of  the  foreign 
business  of  the  General  Motors  Company.  The  officers  of  the 
company  are :  Thomas  Neal,  president ;  Gleason  Murphy,  first 
vice-president,  and  C.  B.  Bennett,  vice-president  and  general 
manager.  The  headquarters  of  the  company  will  be  in  New 
York,  and  agencies  will  be  established  as  soon  as  possible  in 
various  cities  abroad  and    in  the  Latin-American  countries. 

Otis  Elevators  for  Municipal  Building  of  New  York- 
Contracts  for  the  thirty-three  gearless  traction-type  elevators 
for  the  Municipal  Office  Building  of  the  city  of  New  York, 
in  the  course  of  construction,  as  described  in  a  recent  issue, 
have  been  awarded  to  the  Otis  Elevator  Company.  The  bid 
of  the  Otis  company  was  $582,000.  There  was  only  one  other 
concern  in  the  bidding,  but  since  it  did  not  conform  to  the 
requirements  by  sending  a  deposit  with  the  proposal,  its  offer 
was   rejected. 

Aluminum  Notes  and  Prices. — The  aluminum  market,  as  of 
July  II,  is  reported  quiet,  with  ingots  for  remelting  held  at- 
2l(a_22'.i  cents  spot  No.  i.  the  base  for  large  ingots.  Rods 
and  wire  are  held  at  31  cents,  with  sheets  at  33  cents. 
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The  Week  in  Wall  Street. 

rK.-\NSACTIO.\S  on  the  Xew  York  Stock  Exchange 
continue  on  the  narrow  scale  of  recent  weeks,  with 
minor  changes  following  the  news  of  the  day.  The  duU- 
r.s  of  the  latter  part  of  the  previous  week,  caused  by  waiting 
f  the  government  crop  report,  was  broken  at  the  opening  on 
>)nday  by  news  of  rainfall  in  the  agricultural  districts.  Some 
cappointment  from  the  financial  standpoint  was  found  in  the 
gVemment  figures  when  received,  and  stocks  reacted  from 
t  advances  in  the  earlier  part  of  the  day.  On  Tuesday  a 
s:ht  recovery  was  made,  with  the  tone  of  the  market  strong 
al  the  trading  largely  professional.  The  strongest  issues  were 
t'se  of  the  roads  traversing  the  crop  areas,  indicating  that 
»erse  crop  reports  were  discounted  to  a  large  extent.  The 
>■  I  market  has  lost  some  of  its  activity,  and  the  falling  off. 
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iattributed  to  temporary  satisfying  of  the  prolonged  invest- 
nht  demand.  The  stock  market  in  the  past  few  weeks  has 
bn  dominated  in  the  main  by  crop  reports,  and  to  a  mild 
dent  by  the  disturbances  in  Morocco  and  political  apprehen- 
sns.  Prices  abroad  broke  sharply  upon  the  dispatching  of  a 
(rman  vessel  to  the  seat  of  trouble,  and  the  heavy  selling  of 
ii;mational  stocks  for  European  accounts  assisted  in  weaken- 
it  the  market.  K  fair  degree  of  optimism  was  engendered  by 
ti  improvements  reported  in  the  steel  and  copper  trades,  and 
a::^  by  belief  that  rains  in  the  early  part  of  the  week  in  the 
ar!cuhural  districts  will  cause  better  yields  than  indicated  by 
ti  government  report.  Resumption  of  work  in  a  number  of 
ivUstries  following  annual  shut-downs  for  inventories  and  re- 
prs,  together  with  the  possibility  of  an  early  adjournment  of 
digress,  were  regarded  as  favorable  incidents  of  the  early 
ft  of  the  week.  The  money  market  shows  few  changes.  Rates 
Jjy  II  were:  Call,  2^@2i^  per  cent;  ninety  days,  254@3  per 
fjt.    The  quotations  in  the  tables  are  those  of  the  close  July  il. 


FiKANCiAL  Notes. 

American  Power  &  Light  Company.  —  The  directors  of 
t-  American  Power  &  Light  Company,  which  is  controlled 
t  the  Electric  Bond  and  Share  Company  and  affiliated  in- 
tests,  have  authorized  an  issue  of  $2,200,000  ten-year  6  per 
cit  gold  notes.  The  notes  will  be  dated  Aug.  i,  191 1.  Hold- 
t  of  preferred  stock  and  voting  trust  certificates  for  com- 
"n  stock  as  of  record  July  24  will  be  allowed  to  sub- 
S'lbe  at  par  to  the  extent  of  25  per  cent  of  their  holdings. 

e  nght  to  subscribe  will  expire  at  the  close  of  business  on 
-pt.  I,  191 1.  The  notes  will  be  redeemable  as  a  whole  upon 
^i  interest  day  at  102  and  interest.  Each  note  is  to  be  ac- 
cnpanied  by  what  is  known  as  an  option  warrant  entitling  the 
rider  to  receive  a  certificate  for  shares  of  the  common  stock 
c  an  aggregate  par  value  equal  to  the  principal  of  the  note  at 
J-y  time  before  .Aug,  i,  1921,  upon  the  surrender  of  the  op- 
tji  warrant  and  the  delivery  of  the  note,  or  upon  the  sur- 


nndcr  of  the  option  warrant  and  payment  in  cash  for  the 
stock  at  par.  The  entire  amount  of  notes  offered  to  stock- 
holders has  been  underwritten  by  the  Electric  Bond  &  Share 
Company.  The  notes  will  be  issued  to  provide  partly  and  tem- 
porarily for  a  (loating  debt  amounting  to  $3,359,221  and  later 
to  increase  working  capital.  This  debt  was  made  by  purchas- 
ing water  rights  and  lands ;  advances  made  to  the  Pacific 
Power  &  Light  Company ;  by  purchasing  $400,000,  par  value, 
of  the  preferred  stock  of  the  Kansas  Gas  &  Electric  Com- 
pany and  an  expenditure  to  provide  for  future  growth  in  bus- 
iness. Both  the  Pacific  Power  &  Light  Company  and  the 
Kansas  Gas  &  Electric,  together  with  the  Portland  Gas  & 
Coke  Company,  are  controlled  by  the  American  Power  &  Light 
Company  through  the  ownership  of  common  stock.  The 
American  Power  &  Light  Company  has  issued  to  its 
stockholders  a  report  showing  that  for  the  year  ended  May 
31,  1911,  the  total  income  was  $749,705;  expenditures,  taxes 
and  interest,  $366,495;  net  earnings,  $383,210;  subsidiary  com- 
panies undivided  surplus  earnings,  over  dividends  paid,  ac- 
cruing to  the  benefit  of  American  Power  &  Light  Company, 
$223,896;  total  net  income,  $607,106;  American  Power  &  Light 
Company's  preferred  dividend  paid  (6  per  cent),  $168,674; 
amount  transferred  to  reserves,  $50,000;  total  deductions,  $218,- 
674;  surplus,  $388,432;  previous  surplus,  $238,920;  total  sur- 
plus. $627,352. 

Consolidation  of  Independent  Telephone  Systems  in 
Northwest. — The  State  Public  Utilities  Commission  of  the 
State  of  \\  ashington  is  reported  as  making  plans  for  a  consoli- 
dation of  the  independent  telephone  companies  operating  in 
Seattle.  Tacoma  and  Spokane.  In  this  connection,  Charles  M. 
Fassett,  commissioner  of  public  utilities  of  Spokane,  is  quoted 
in  part  as  follows:  "The  State  Commission  has  already 
broached  the  matter  to  officials  of  the  Bell  and  Home  systems.. 
How  the  consolidation  will  be  accomplished,  if  it  is  in  the 
end,  there  is  no  telling,  as  the  proposition  is  merely  tentative 
so  far.  Either  an  actual  consolidation  of  the  two  companies 
or  a  working  agreement  by  which  the  subscribers  on  one  sys- 
tem can  connect  with  subscribers  on  the  other  is  the  object 
sought.  I  understand  that  Bell  officials  have  already  signified 
their  willingness  to  take  over  all  the  Home  lines,  providing  the 
State  Commission  can  show  them  a  way  to  do  so  and  still 
make  dividends  for  their  stockholders.  Bell  officials  have  said 
that  to  take  over  the  Home  lines  now  would  mean  that  a  raise 
in  rates  on  both  systems  would  have  to  result.  The  Public 
Utilities  Commission  estimates  that  the  dual  systems  at  Seattle 
are  costing  the  people  an  unnecessary  $i.ooo,coo." 

Public  Utility  Merger  in  Pennsylvania. — Announcement 
is  made  that  the  West  Penn  Traction  Company  has  acquired 
the  electric-light  and  power  properties  of  the  Van  Horn  Ely 
Syndicate.  The  transaction  includes  all  the  lighting  plants  in 
Washington  and  Greene  Counties,  together  with  inany  charters 
held  by  these  companies  but  never  utilized.  Various  com- 
panies operating  at  Edgeworth,  Sewickley,  Woodlawn,  Ali- 
quippa,  Ambridge  and  neighboring  localities  are  included.  The 
West  Penn  Traction  Company  is  said  to  have  paid  some  $2,000,- 
000,  for  which  bonds  will  be  issued.  New  York,  Pittsburgh, 
Baltimore  and  Philadelphia  bankers  have  formed  a  syndicate  to 
underwrite  these  bonds.  The  acquisition  of  these  properties 
means  an  increase  of  over  100  per  cent  in  the  scope  of  opera- 
tion  of  the   West    Penn   company. 

Central  Hudson  Gas  &  Electric  Bonds.— The  Public 
Service  Commission  for  the  Second  District  of  New  York  has 
authorized  the  Central  Hudson  Gas  &  Electric  Company  to 
issue  the  $1400,000  5  per  cent  thirty-year  bonds,  permission  for 
which  was  recently  applied  for  as  referred  to  in  the  issue  of 
July  T.  These  bonds  are  to  cancel  $600,000  bonds  of  the  Pough- 
keepsie  Light,  Heat  &  Power  Company,  $700,000  bonds  of  the 
Newburg  Light,  Heat  &  Power  Company,  and  $100,000  bonds  of 
the  Hudson  Counties  Gas  &  Electric  Company.  In  addition  to 
issuing  the  foregoing  the  Central  Hudson  Gas  &  Electric  Com- 
pany has  been  authorized  to  issue  $600,000  bonds  for  meeting 
certain  obligations  of  the  company,  incurred  for  capital  pur- 
poses.   These  are  to  be  issued  at  not  less  than  05'4. 

Federal  Receiver  for  United  Wireless  Telegraph  Com- 
pany.— In  order  to  co-ordinate  the  affairs  of  the  United 
Wireless  Telegraph  Company,  a  federal  receiver  has  been  ap- 
pointed to  supersede  a  number  of  state  receivers  who  were 
appointed  following  conviction  of  several  officers  on  charges 
of  fraud  as  was  mentioned  in  a  recent  issue  of  the  Electrical 
World. 
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Union  Gas  &  Electric  Company.  —  Accompanying  the 
checks  sent  out  a  tew  days  asjo  tor  dividends  on  the  pre- 
ferred stock  of  the  Union  Gas  &  Electric  Company  was  a  long 
letter  explaining  the  financial  conditions  of  the  company,  its 
plans  for  the  future  and  a  statement  of  the  business  it  is 
doing.  Among  other  things  the  letter  said:  "The  net  earn- 
ings for  the  eleven  months  ending  May  31,  1911,  were  $28-',- 
676.41.  The  estimated  earnings  for  June,  191 1,  are  $25,000, 
making  a  probable  total  for  the  year  ending  June  30,  191 1,  of 
$307,676.41.  Your  company  is  entirely,  free  from  debt  and 
has  ample  working  capital.  When  it  started  business  on 
Sept.  I,  1906,  there  were  51,769  gas  consumers.  There  are 
now  87,040  gas  consumers,  an  increase  of  35,2":.  In  1906  the 
company  was  manufacturing  artificial  gas,  which  was  sold  at 
an  average  price  of  67  cents  per  1000  feet.  The  company  was 
threatened  with  competition,  and  the  first  aim  of  your  manage- 
ment was  to  forestall  and  put  your  company  in  an  impregnable 
position.  In  the  electrical  department  the  earnings  have  show-n 
a  steady  increase,  notwithstanding  the  introduction  of  tungsten 
lamps  has  materially  curtailed  the  consumption  of  current. 
Tne  loss  in  this  direction,  however,  has  been  overcome  by  an 
extension  of  the  service,  so  that  the  net  profits  have  shown  a 
steady  increase.  We  have  just  entered  into  an  advantageous 
contract  with  the  city  of  Cincinnati  for  a  period  of  ten  years. 
This  contract  carries  with  it  some  valuable  rights  which  are 
of  material  benefit  to  this  company." 

Public  Utility  Offerings. — Among  investment  bonds  for 
July  funds  offered  by  Perry,  Coffin  &  Burr  are  those  of  a  num- 
ber of  public  utility  companies  in  various  parts  of  the  country. 
First  mortgage  5  per  cent  gold  bonds  of  the  Southern  Power 
Company,  due  March  i,  1930,  are  offered  at  100,  and  interest 
yielding  5  per  cent;  first  mortgage  collateral  trust  5  per  cent 
bonds  of  the  El  Paso  Electric  Company,  due  January  I,  1932, 
are  offered  at  98  and  interest  yielding  5.15  per  cent;  general 
mortgage  5  per  cent  bonds  of  the  Southern  California  Edison 
Company,  due  November  I,  1939,  are  offered  at  96  and  interest 
yielding  5.27  per  cent,  .\mong  other  bonds  offered  by  this  firm 
are  those  of  the  Boston  &  Northern  Street  Railway  Company, 
Old  Colony  Street  Railway  Company,  Utica  Gas  &  Electric 
Company,  Oregon  Electric  Railway  Company,  Consumers' 
Power  Company.  Pensacola  Electric  Company,  and  the  Texas 
Traction  Company.  Estabrook  &  Company  are  offering  $1,000.- 
000  three-year,  5  per  cent  gold  notes  of  the  Columbus  Electric 
Company,  of  Columbus,  Ga.  These  are  due  July  i,  1914.  and 
are  callable  as  a  whole,  but  not  in  part,  on  any  interest  day  on 
sixty  days'  notice  at  loi  and  interest.  The  company  is  under 
the  management  of  Stone  &  Webster,  and  with  its  controlled 
companies  does  the  electric  railway,  electric  lighting,  gas  and 
power  business  in  the  city  and  vicinity  and  in  two  adjoining 
towns.  The  proceeds  of  this  issue  of  notes  are  to  be  used  for 
hydroelectric  development.  The  notes  are  offered  at  98  and  in- 
terest to  yield  sfi  per  cent. 

Back  Dividends  of  Massachusetts  Electric  Companies. — 
Commenting  on  the  payment  of  back  dividends  of  the  Massa- 
chusetts Electric  Companies,  a  trustee  of  the  companies  is 
quoted  as  saying :  "There  is  no  one  more  anxious  to  pay  up 
the  $17-75  a  share  in  back  dividends  on  Massachusetts  Electric 
preferred  than  the  trustees,  but  the  company  cannot  pay  out 
money  for  back  dividends  from  funds  which  do  not  exist. 
Present  earnings,  however,  are  very  satisfactory  and  the  time 
when  action  can  be  taken  to  pay  up  these  back  dividends  will 
depend  entirely  on  the  growth  of  net  earnings.  It  speaks  well 
for  the  Massachusetts  Electric  system  to  show  an  increase  of 
$420,000  in  gross  earnings  during  the  past  year  when  general 
business  conditions  are  considered.  If  the  system  can  show 
this  large  increase  when  the  mills  in  many  of  the  cities  served 
by  our  lines  have  placed  our  patrons  on  short  time  and  conse- 
quently w-ith  reduced  means  for  riding,  what  should  our  roads 
show  when  business  picks  up  and  the  mills  are  again  running 
full  time  with  employees  prosperous?  President  Mcllen  believes 
in  the  future  growth  of  New  England  and  is  spending  millions 
on  his  lines  from  which  he  expects  to  derive  a  good  return 
in  the  not  distant  future.  The  same  conditions  that  will  help 
the  ^lellen  roads  will  help  the  Massachusetts  Electric  system, 
namely,  greater  business  activity." 

Long  Acre  Electric  Light  &  Power  Company  Bonds. — 
A  form  for  a  mortgage  on  the  franchises  and  properties  of 
the  Long  Acre  Electric  Light  &  Power  Company,  providing  for 
an  ultimate  bond  issue  of  $50,000,000,  was  submitted  to  the 
Public    Service    Commission    for   the    First    District    of    New 


York  on  Wednesday.  The  plan  calls  for  an  immediate  isi 
of  $6,000,000,  with  a  later  issue  of  $4,000,000,  and  the  propo^l 
bonds  are  to  bear  interest  at  the  rate  of  5  per  cent  and  run  ll 
fifty  years.  A  statement  made  by  counsel  for  the  corapail 
relative  to  the  $1,000,000  stock  issued  prior  to  appointment; 
the  Public  Service  Commission  said  that  $400,000  of  this  amou 
held  in  the  treasury,  will  be  canceled  at  once,  and  that  $loo,Oil 
collateral  security  for  indebtedness,  will  be  canceled  upon  pe| 
ment.  Payment  of  interest  or  principal  on  the  balance 
$500,000  will  not  be  made  except  upon  approval  of  the  coidmll 
sion.  Reference  to  the  plans  of  the  company  following  ti| 
issuing  of  securities  was  made  in  the  Electrical  JVorld  Jo 

Chicago   Elevated   Merger. — The    National   City    Bati 
New  York  advertises  that  it  will  receive  subscriptions  fori 
000,000  three-year,  5  per  cent  gold  notes  of  the  Chicago! 
vated  Railways,  of  which  Henry  A.  Blair  is  chairman  o| 
board  of  directors.    Mr.  Blair  has  been  at  the  head  of  the  1 
ment  to  effect  the  amalgamation,  the  progress  of  which  has! 
cited  in  the  Electrical   World  from  time  to  time.     In  ad<f 
to   the  $30,000,000  in   notes,   the   capitalization   of   the   Chs 
Elevated  Railways  is  to  include  $16,000,000  in  6  per  cent  cumu!  * 
ti\e  preferred  stock  and  $20,000,000  in  common  stock.     Furth 
information   in   connection  with   the   merger  w^ill  be   found  ■ 
pa.ac   14(1  of  this  issue. 

United  Railways  of  St.  Louis. — Arrangements  have  be 
made  by  the  United  Railways  of  St.  Louis  for  a  ten-year  exte 
sion  at  414  per  cent  interest  of  the  $1,500,000  first-mortgage 
per  cent  gold  bonds  of  the  Lindell  Railway  Company,  maturi 
-■\ug.  I.  For  a  limited  time  the  present  holders  will  ha 
the  privilege  of  having  their  bonds  extended  and  receiving  t 
extended  4K'  pcr  cent  bonds  at  97^^.  It  is  learned  further  tli 
the  discounts,  amounting  to  $27.50  per  $1,000,  will  be  paid 
cash.  Such  holders  as  may  not  desire  to  extend  their  bon 
may  Jiave  them  paid  at  par  and  interest  at  tlie  office  of  the  Me 
cantile  Tru.st  Company,  of   St.  Louis. 

Springfield  Railway  &  Light  Company. — Gross  and  n 
earnings  of  tlie  Springfield  Railway  &  Light  Company 
Springfield,  Mo.,  in  the  twelve  months  ended  March  31,  ini 
were  the  largest  in  the  history  of  the  company.  The  gross  ear 
ings  were  close  to  $462,000,  and  the  net  earnings  were  near 
$214,000,  each  showing  a  gain  of  some  $17,000  over  the  figur 
of  the  previous  year.  In  the  last  three  years,  the  net  earnin 
of  the  company  have  averaged  over  one  and  two-thirds  t 
interest  requirements  on  the  bonds,  and  in  the  twelve  mont 
ended  March  31.  191 1,  they  were  over  twice  the  requin 
amounts. 

Maryland  Company  Changes  Hands. — The  interests  co 
trolling  the  Frederick  Railroad  Company.  Frederick,  Md.,  ha 
purchased  the  stock  of  the  Frederick  Gas  &  Electric  Li.g 
Company. 


DIVIDENDS. 

-Associated  Gas  &  Electric  Company,  quarterly,  preferred,  i 
per  cent,  payable  July  15. 

Electric  Company  of  America,  semi-annual,  3J^  per  cei 
payable  Aug.  22. 

Ft.  Smith  Light  &  Traction  Company,  quarterly,  preferre 
134  per  cent,  payable  July  15. 

Northern  States  Power  Company,  quarterly,  preferred,  I 
per  cent,  payable  July  15. 

Oklahoma  Gas  &  Electric  Company,  quarterly,  preferre 
iM  per  cent,  payable  July  15. 

Ottumwa  Railway  &  Light  Company,  quarterly,  preferre 
1 14  per  cent,  payable  July  15. 

Sierra  Pacific  Electric  Company,  quarterly,  preferred,  $1. 
per   share,  payable   Aug.    i. 

Western  States  Gas  &  Electric  Company,  of  Delawai 
quarterly,  preferred,  i^  per  cent,  payable  July  15. 


REPORTS  OF  EARNINGS. 

COMMON\VE.\LTH    POWER,    R.MLWAY   &    LIGHT   COMP.AKV. 

Gross       Operating  Net  Fi.xed.  Net 

Period.                      Earnings     Expenses.  Earnings.  Charges.  Surpli 

.Mav,     1911 $422,709      $249,004  $173,705  $103,281  $70,4 

1910 392,792        218,634  174,160         103,926  70.2 

E.\KE  SHORE  ELECTRIC  COMPANY. 

Mav     1911 $105,321         $S4,429        $50,892        $34,584        $16.3 

1910 100,424  52,983  47,441  35.035  I2-'' 

MEXICAN    TELEPHONE    &    TELEGRAPH    COMPANY. 

May,      1911 $52,193        $27,746        $24,447  

1910 45,998  22.863  23.135  
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Construction  NeWs. 


(  TUSCALOOSA,  ALA. — Application  has  been  made  to  the  Council  by 
r.  G.  Blair  and  H.  E.  Foster  for  a  franchise  to  construct  and  operate 
n  electric-light  plant  in  Tuscaloosa. 
TEMPE,  ARIZ. — Application  has  been  made  to  the  City  Council 
y  the  Rccbniation  Service,  through  C.  H.  Fitch,  local  engineer  for  the 
Reclamation  Service,  for  permission  to  erect  a  100,000-volt  transmission 
ine  in  Tcmpe.  The  proposed  line  will  enter  the  city  from  the  south 
It  Mill  Avenue  and  Eighth  Street,  and  extend  to  the  government's 
humping  station  on    the    San    Francisco    River. 

1  LITTLE  ROCK,  ARK.— The  Little  Rock,  Pine  Bluff  &  Eastern  Trac- 
Son  Company  is  reported  to  have  secured  the  right-of-way  of  the 
kittle  Rock  &  Pine  Bluff  Traction  Company,  which  will  connect  Little 
itock  and  Pine  Bluff,  via  Altheimer,  Stuttgart,  Helena  and  Clarendcn,  a 
itstance  of  37  miles. 

,  MORRILLTON,  ARK. — Preparations  are  being  made  by  the  Morrill- 
DO  Light  &  Power  Company  for  the  installation  of  an  additional  gen- 
rating  unit,  consisting  of  a  150-kw  alternator  and  Corliss  engine.  This 
ompany  will  supply  electricity  to  operate  a  large  cotton-gin  plant  which 
(  to  be  located  near  by.  Judge  W.  L.  Moose  is  president  of  the  com- 
'^any  and  C.  H.   Burr  vice-president. 

'  ALAMED.^,  CAL. — -The  City  Council  has  decided  to  submit  the  propo- 
[tion  to  issue  $125,000  in  bonds  for  improvements  to  the  municipal 
Uectric-light  plant  to  a  vote  of  the  people.  Of  the  proceeds  $75,000 
till  be  used  for  general  improvements,  $25,000  for  a  new  power  house, 
)15,000  for  new  wire  and  $10,000  for  miscellaneous  equipment. 

]  GLOBE,  C.-\L. — .^^^angements  are  being  made  by  the  Tulare  Power 
Company  for  the  main  canal  which  is  to  take  the  water  out  of  Tule 
iver,  2  miles  above  Springfield,  returning  the  same  to  the  river 
.ear  Globe,  where  the  power  house  is  to  be  established.  It  is  ex- 
ected  to  have  the  canal  completed  by  the  close  of  the  summer,  when 
'ork  will  begin  on  the  construction  of  power  house  ana  installation  of 
tachinery.  The  canal  will  be  about  6  miles  in  length  and  w^ill  provide 
'  head  of  about  470  ft.  Plans  are  now^  being  prepared  by  C.  H.  Holley. 
hief  engineer  and  promoter  of  the  company,  for  construction  of  auxiliary 
(earn  plant  and  substations.  The  company  was  recently  granted  a 
|anehise  to  erect  transmission  lines  and  operate  an  electric  system  in 
julare. 

j  KENNETT,  CAL. — Preparations  are  being  made  by  the  Northern 
jalifomia  Power  Company  to  erect  a  substation  in  Kennett.  The  com- 
any  is  now  erecting  its  transmission  lines  from  Redding  to  Kennett, 
hich,  it  is  expected,  will  be  completed  to  this  place  by  .Aug.  1. 
■  LOS  ANGELES,  C.^L. — Plans  have  been  completed  for  the  erection 
f  an  electric  fountain  60  ft.  in  diameter  in  Jos  Angeles,  to  cost  about 
5.000.     Bids  will  soon  be  called  for  construction  of  the  same. 

I.OS  ANGELES,  C-AL. — Bids  will  be  received  by  the  Board  of  Super- 
isors  until  -Aug.  31  for  furnishing  and  installing  two  engine-driven 
enerating  units  in  the  Hall  of  Records  Building,  plans  and  specifications 
or  which  may  be  seen  at  the  office  of  the  board. 

I  OAKLAND,  CAL.— The  Oakland  Traction  Company  has  placed  an 
Vder  with  the  Westinghouse  Electric  &  Manufacturing  Company,  of 
ast  Pittsburgh.  Pa.,  for  ten  equipments  of  type  HL  fnon-automatic) 
flit-switch   control. 

OAKLAND,  CAL. — A  proposition  has  been  submitted  to  the  Board  of 
'uperrisors  by  C.  N.  Beal,  manager  of  the  Central  Oakland  Light  & 
ower  Company,  offering  to  supply  electricit>-  to  the  county  at  the  rate 
I  2H  cents  per  kw-hour.  The  service  is  now  supplied  by  the  Oakland 
as  Light  &  Heat  Company  for  3  cents  per  kw-hour.  The  Central  Oak- 
jiod  Light  &  Power  Company  is  a  subsidiary  company  of  the  United 
roperties  Corporation  and  has  a  steam  generating  plant  at  Second  and 
.lice  Streets  from  which  it  supplies  electrical  power  to  local  consumers. 
in  unlimited  supply  of  electrical  energy  can  be  obtained  by  the  company 
rom  the  Mount  Hamilton  watersheds  of  the  Bay  Cities  Water  Company. 
'  OAK  P.ARK,  C.\L. — The  South  Sacramento  Power  Company  has 
ntered  into  an  agreement  with  the  Great  Western  Power  Company  which 
frmits  it  to  supply  electricity  to  the  territory  outside  of  Sacramento, 
he  South  Sacramento  Power  Company  has  erected  transmission  lines  in 
.olonial  Heights,  Columbia  Terrace,  Elmhurst,  the  Maple  tract  and  as 
ir  south  as  the  Fruit  Ridge  Road  and  is  supplying  electricity  at  the 
ime  rate  charged  in  the  city.  Plans  are  now  being  made  by  the  com- 
Bny  to  erect  a   feed  wire  through  the  Riverside  district. 

REDWOOD  CITY,  CAL.— The  City  Trustees  have  granted  Edward  S. 
litzpatrick  a  franchise  to  construct  and  operate  an  electric  railway  from 
ledwood  City  to  Woodside,  a  distance  of  about  6  miles. 

SACRAMENTO,  CAL.— It  is  reported  that  the  State  Legislature  has 
lade  an  appropriation,  of  $103,000  for  a  power  plant  to  be  equipped 
;ith   both    gas    and    electrical    machinery. 


SACRAMENTO,  CAL.— Negotiations  have  been  closed  between  the 
North  S.icramento  Land  Company  and  the  Great  Western  Power  Com- 
pany, whereby  the  latter  will  supply  North  Sacramento  with  electricity 
for  lamps  and  motors.  Work  will  soon  begin  on  the  erection  of  the 
distributing  system.  It  is  expected  to  have  the  system  installed  and 
ready  for  operation  by  Aug.   1. 

SACRAMENTO,  CAL.— The  Great  Western  Power  Company  has  se- 
cured a  large  number  of  contracts  in  Sacramento  in  addition  to  the 
contract  secured  from  the  Stale  recently  to  supply  electricity  for  lamps 
and  motors  at  the  Capitol  and  Capitol  Park.  At  present  the  company 
is  furnishing  energy  for  power  purposes  only  in  Sacramento,  but  will 
probably  supply  electrical  service  to  small  consumers  for  all  purposes 
through  a  separate  company,  of  which,  it  is  said,  George  W.  Peltier 
will  be  the  head. 

S.-\N  DIEGO,  C.\L. — Steps  are  being  taken  by  a  Citizens'  Committee 
lo  secure  for  San  Diego  a  large  electrical  power  plant  for  municipal 
purposes  with  a  view  of  furnishing  the  city  with  electrical  service  at 
much  less  than  is  now  charged  l.y  the  San  Diego  Consolidated  Gas  & 
Electric  Company.  Private  capital  is  making  an  effort  to  interest  the 
municipal  authorities  in  a  water  power  project. 

SAN  FRANCISCO.  CAL.— Orders  have  recently  been  placed  by  the  San 
Francisco.  Oakland  &  San  Jose  Railroad  Company,  of  San  Francisco, 
Cal.,  with  the  Westinghouse  Electric  &  Manufacturing  Company,  of  East 
Pittsburgh,  Pa.,  for  twenty-five  double  equipments  of  No.  302  railway 
motors  and  type   M   control. 

SAN  RAFAEL,  CAL.— Plans  are  being  made  by  the  Pacific  Gas  & 
Electric  Company  for  extensive  improvements  in  its  service  in  Marin 
County,  which  will  involve  the  expenditure  of  a  large  amount  of  money, 
and  will  include  the  installation  of  a  5000-kw  steam  turbine  at  some 
point  in  the  southern  part  of  the  county,  which  will  be  used  as  an 
emergency  plant  to  supply  high-tension  transmission  lines.  The  com- 
pany is  also  making  arrangements  to  extend  its  gas  mains  to  the  Bush 
tract  and  ultimately  to  Deer  Park.  Announcement  will  soon  be  made 
by  the  company  of  a  reduction  in  the  price  of  electricity  for  commercial 
purposes  of  2  cents  per  kw-hour,  and  for  power  purposes  a  reduction  of 
3  cents  per  kw-hour  will  be  made  upon  a  yearly  guarantee.  Wallace  II. 
Foster  is  local  manager. 

SANT.\  .\NA,  CAL. — The  question  of  installing  a  new  street-lighting 
system  in  Santa  Ana  is  under  consideration.  The  Southern  California 
Edison  Company,  of  Los  Angeles,  has  the  contract  for  street  lighting. 

STOCKTON,  CAL.— Plans  are  being  made  for  the  construction  of  an 
electrical  railway  from  Stockton  to  Byron,  which  will  ultimately  be  ex- 
tended to  .\ntioch  and  Oakland.  The  company  will  be  known  as  the 
Stockton  &  Bay  City  Short  Line,  and  operated  as  an  auxiliary  com- 
pany, and  capitalized  at  $750,000.  .Articles  of  incorporation  will  be  filed 
soon  for  the  controlling  corporation,  which  will  be  capitalized  at  $1,000,- 
000. 

PL'EBLO,  COL. — Investigations  are  being  made  by  J.  Fred  .Ander- 
son and  Charles  L.  Wuertz,  of  New  York,  who,  it  is  said,  represents 
Eastern  capitalists,  in  this  section  with  a  view  of  developing  the  water- 
power  in  the  Arkansas  River  in  the  Royal  Gorge  to  secure  power  to 
operate  a  large  hydroelectric  power  plant.  The  plan  calls  for  the  con- 
struction of  a  large  dam  across  the  canon  west  of  Canon  City,  which 
would  at  least  be  1000  ft.  high.  The  proposed  plant  would  supply 
electricity  in  Pueblo  and  other  cities  in  the  Arkansas  valley  and  fur- 
nish power  to  operate  an  interurban  railway  system  over  the  entire 
southern  part   of  the   State  and   to   light   the   entire   valley. 

BRISTOL,  CONN.— Orders  have  been  placed  by  the  Bristol  &  Plain- 
ville  Tramway  Company  with  the  General  Electric  Company  for  com- 
plete equipment  for  power  plant,  including  two  937-kva  horizontal  turbine 
generator  units,  switchboard,  rotary  converters,  motor-driven  and  turbine- 
driven  exciters,  etc.  The  switchboard  contains  twenty-five  panels,  form- 
ing one  main  station  board  and  one  substation  board.  The  main  station 
board  will  be  alternating-current  and  will  control  two  937-kva  generators 
and  two  25-kw  exciters  provided  with  voltage  regulators.  The  substation 
switchboard,  which  will  control  three  300-kw,  600-volt  rotary  converters, 
consists  of  three  alternating-current  and  three  direct-current  rotary-con- 
verter panels  and  three  alternating-current  rotary-converter  starting 
panels.  Provision  is  also  made  for  two  panels  controlling  single-circuit 
railway  feeders.  The  outfit  also  includes  three  50-lamp,  66-amp  mercury- 
arc   rectifiers  for  street   arc  lamps. 

W.ASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the 
Supervising  Architect,  Washington,  D.  C,  until  Aug.  1  for  furnishing 
lamp  standards  and  brackets  that  may  be  required  for  various  buildings 
under  the  control  of  the  Treasury  Department,  in  accordance  with  plans 
and  specifications,  copies  of  which  may  be  obtained  at  the  above  office. 
James  Knox  Taylor  is  Supervising  Architect. 

DAYTONA,  FLA. — The  proposition  to  grant  the  Schantz  Electric  Light 
Company,  of  Daytona,  a  new  franchise  in  Daytona  was  defeated. 
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BARNESXILLE,  GA.— Arrangements  have  been  completed  by  the 
Central  Georgia  Power  Company,  of  Macon,  Ga.,  to  extend  its  transmis- 
sion lines  to  Barnesville.  The  company  will  supply  electric  service  to 
the  city  and  numerous  manufacturing  plants  here.  It  is  expected  to 
have  the  system  ready  for  operation  by  Sept.    1. 

BAXLEY.  GA.— The  installation  of  a  municipal  electric-light  plant 
in   Baxley   is   reported  to  be  under  consideration. 

CUTHBERT.  GA.— Bonds  to  the  amount  of  $20,000  have  been  soUl 
by  the  city  of  Guthbcrt,  Ga.,  the  proceeds  to  be  used  for  improve- 
I'lenls  to  the  miinicipal  electric-light  plant  and  water -works  system, 
work   on    which   will   begin   in    the   near   future. 

ROCKMART,  GA.— J.  S.  Davitte,  of  Rockmart,  Ga.,  is  reported  to 
be  in  the  market  for  equipment  for  a  10-miIe  street  railway  system, 
including    electric    plant,    wiring,    etc.,    and    four    cars. 

SAVANNAH,  GA. — Application  has  been  made  by  the  Joseph  Hull 
Company  for  a  charter  to  be  capitalized  at  $60,000  with  the  privilege 
to  increasing  it  to  $1,000,000.  The  company  proposes  to  deal  in  real 
estate,  stock  and  bonds,  warehouses,  water,  steam  and  electric  power 
plant,  boats,  etc.,  and  in  all  business  in  which  motive  power  is  de- 
^-eloped.  Joseph  Hull,  Alexander  B.  Hull  and  Daniel  B.  Hull  are  in- 
terested   in    the    project. 

FREMONT,  IDAHO.— The  plant  and  holdings  of  the  Fremont  County 
Independent  Telephone  Company  have  been  purchased  by  the  Capital  Elec- 
tric Company,  of  Salt  Lake  City,  Utah.  It  is  understood  that  the  pur- 
chasers have  made  arrangements  to  ask  for  new  franchises  in  a  number 
of  towns  in  Idaho  for  the  purpose  of  extending  the  system  from  St. 
Anthony,  the  central  point  of  the  Fremont  County  system.  R.  W.  Nicol 
is  president  of  the   Capital   Electric  Company. 

BLANDISVILLE,  ILL. — The  installation  of  an  electric-light  plant 
in  Blandisville  is  under  consideration.  The  Village  Council  is  said  to 
be  offering  inducements  in  way  of  a  franchise  for  installation  of  an  elec- 
tric-light   system. 

CARROLLTON,  ILL.— A  committee,  consisting  of  Mayor  Waggoner, 
S.  E.  Pierson  and  B.  C.  Hodges,  has  been  appointed  to  look  into  the 
matter  of  securing  an  extension  of  the  Alton,  Jacksonville  &  Peoria  Inter- 
urban  Railway  from  Jerseyville  to  CarroUton.  The  cost  of  the  proposed 
branch  is  estimated  at  about  $250,000.  Edgar  M.  Davis  is  president  of  the 
company. 

CHICAGO,  ILL.— The  Chicago  Association  of  Commerce  has  engaged 
r^ouis  H.  Evans,  former  chief  engineer  of  the  Chicago  Junction  Railway, 
and  Hugh  Patterson,  who  supervised  the  electrical  equipment  of  the  New 
York  terminals  of  the  Pennsylvania  Railroad  Company,  to  prepare  plans 
for  complete  electrification   of  all   steam   terminals  in   Chicago. 

CHICAGO,  ILL. — Announcement  has  been  made  of  definite  steps  to- 
ward the  organization  of  the  Chicago  Suburban  Edison  Company,  wiiich. 
it  is  said,  will  -jontrol  the  electric  light  and  power  business  in  Northern 
Illinois  outside  of  Chicago.  An  offer  will  be  made  to  the  stockliolders  of 
the  Economy  Light  &  Power  Company,  the  North  Shore  Electric  Com 
pany  and  the  Illinois  Valley  Gas  &  Electric  Company  to  deposit  their 
stock  under  a  merger  agreement.  A  majority  of  tl-c  s'.ock  of  the  three 
companies  is  owned  or  controlled  by  the  Commonwealth  Edison  Com- 
pany. The  combined  capital  stock  of  the  three  companies  to  Le  merged 
into  the  Chicago  Suburban  Electric  Company  is  $11,977,000,  and  the 
combined  funded  debt  is  $9,751,000.  The  companies  have  plants  and 
substations  in   200   municipalities   and   serve   about    1.000,000   customers. 

ELGIN,  ILL. — ^The  .Aurora,  Elgin  &  Chicago  Railroad  Company  has 
subscribed  $5,000  to  the  Elgin  outer  belt  line  fund.  The  Western 
I'nited    Gas   &    Electric   Company    has  given   a   similar   amount. 

FOREST  PARK,  ILL.— The  construction  of  an  electric  railway  be- 
tween Berwyn,  Forest  Park,  Lyons  and  Cicero  is  reported  to  be  under 
consideration.  Henry  J.  Mohr,  of  Forest  Park,  III.,  and  associates  are 
interested   in   the   project. 

FREEPORT,  ILL. — The  construction  of  an  electric  interurban  rail- 
way between  Freeport  and  Dixon  is  reported  to  be  under  consideration. 
L.  H.  Burrell,  Robert  Kuehner,  Jacob  Weiss  and  J.  W.  Miller  are  said 
to  be  interested  in  the  project. 

GALENA,  ILL. — The  construction  of  an  electric  railway  from  Galena 
to  Sinsinawa  Mound,  14  miles  in  length,  "tapping  a  large  mining  region, 
is  under  consideration.  The  Galena  Commercial  Club  has  taken  up  the 
matter. 

GENEVA,  ILL. — The  installation  of  an  independent  power  plant  to 
supply  electricity  for  lamps  and  motors  for  the  county  court  house 
and  jail  at  Geneva  is  under  consideration  by  the  court  house  committee 
of  the  Board  of  Supervisors.  .At  present  electricity  for  the  court  house 
is  generated  at  the  county  almshouse  and  transmitted  by  cables  to  the 
court  house.  By  the  installation  of  a  new  dynamo  in  the  boiler-room  of 
the  court  house  it  is  estimated  that  sufficient  power  could  be  obtained  to 
light  the  buildings. 

GIBSON  CITY,  ILL. — Work  has  commenced  on  the  erection  of  the 
power  house,  60  ft.  x  57  ft.,  in  Gibson  City,  for  the  electric  plant  of 
the  Central  Electric  Light  &  Power  Company. 

LENA,  ILL.— Orders  have  been  placed  by  the  Lena  Electric  Light  & 
Power  Company  with  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany for  two  75-kw,  3-phase,  2300-volt,  60-cycL,  900-r.p.m.  generators, 
belted,   with   exciters  and   switchboard. 

LODA.  ILL.^.Arrangements  have  been  made  with  the  Paxton  Elec- 
tric  Company,   of   Paxton,   111.,    to   supply   electricity   to   light   this  village. 


The  company  will  erect  a  transmission  line  from  its  power  house  t 
Loda.  The  local  distribution  system,  owned  by  Addems,.  Morgan  Con 
pany,  of  Loda,  has  been  purchased  by  Matthew  Coffey,  who,  it  is  saic 
will   have   charge   of   the   local   system. 

MOUNT  CARMEL,  ILL.— The  United  States  Court  has  directed  th 
plant  of  the  Mount  Carmel  Gas  &  Electric  Company  to  be  sold  . 
auction   Aug.    14,   to  satisfy  claims  amounting  to   $250,000. 

PRINCETON.  ILL.— Plans  are  being  considered  by  C.  N.  Gerait 
of  Bradford,  for  the  construction  of  an  electric  railway  to  extend  froi 
Kewanee  to  Henry,  Elmira  and  Bradford,  a  distance  of  about  40  miles. 

VIRGINIA,  ILL.— The  Virginia  Light.  Heat  &  Power  Company  i 
reported  to  be  contemplating  the  insrallaiio-i  of  a  new  stieet  lightin 
system. 

CRAWFORDSVILLE,  IND.— The  new  municipal  electric-light  plar 
was  put  into  operation  for  the  first  time  June  20.  The  service  will  b 
changed   from   the  old   to   the   new   plant  gradually. 

GREENCASTLE.  IND.— The  plant  and  holdings  of  the  Greenca;tl 
Gas  &  Electric  Company  are  reported  to  have  been  purchased  by  W.  .' 
Martin,  of  Laporte,  Ind.,  and  associates.  It  is  said  that  the  ik 
owners   contemplate    improvements   to   both   plants. 

INDIANAPOLIS,  IND.— The  Indianapolis,  Chicago  &  Meridian  Rai 
way  Company,  it  is  reported,  is  planning-  to  erect  new  power  statioi 
at  Monticello  and  at  Indianapolis.  M.  J.  Mooreland  is  interested  in  tl 
company. 

KOKOMO,  IND. — Contracts  have  been  awarded  by  the  Kokomo,  Fran! 
fort  &  Western  Traction  Company,  recently  incorporated,  for  the  cor 
struction  of  its  proposed  electric  railway  to  connect  Kokomo  and  FranI 
fort  and  intermediate  towns.  Tha  company  will  also  supply  elect ricil 
for  lamps  and  motors  to  the  towns,  villages  and  farmers  along  the  line, 

NEW  CASTLE,  IND.— The  plant  and  holdings  of  the  New  CastI 
Light,  Heat  &  Power  Company  have  been  purchased  by  W.  A.  Martii 
of  Laporte,  Ind.,  and  associates.  The  property  includes  both  gas  an 
electric  plants.  The  new  owners,  it  is  said,  contemplate  making  in 
provements  and   extensions,   including  the  installation   of  new   machiner; 

TERRE  HAUTE,  IND.— Contracts  have  been  placed  by  the  Ten 
Haute,  Indianapolis  &  Eastern  Traction  Company,  of  Terre  Haute,  Ind 
with  the  General  Electric  Company,  of  Schenectady,  N.  Y.,  for  t\\ 
300-kw  rotary  converters,  fifteen  100-kva  transformers  and  a  switchboar. 
The  rotary  converters  and  six  of  the  transformers  will  be  installed  in  tl 
May  wood  substation.  Six  transformers  will  be  installed  in  the  subst; 
tion  at  Mooresville  and  three  in  the  Martinsville  substation.  Tl! 
transformers  are  oil-cooled,  25-cyde,  33,000  volts  primary  and  3S 
secondary.  The  switchboard  will  be  installed  at  the  substation  in  Ma 
wood  and  will  control  incoming  lines,  the  bank  of  step-down  tran 
formers  and   the   rotary   converter. 

WAKARUSA,  IND.— The  Council  has  granted  a  franchise  to  ll 
Electric  Light  &  Power  Company.  It  is  said  that  the  company  w! 
install    a    plant    at    once. 

DES  MOINES,  lA.— The  Des  Moines  City  Railway  Company  h; 
placed  orders  for  a  portable  substation  to  be  used  on  its  lines  durir 
congested   traffic. 

DES  MOINES,  lA.— Plans  are  being  made  by  the  Des  Moines  Ci' 
Railway  Company  for  building  an  addition  to  its  power  plant,  located 
East  Maple  Street  and  the  river,  which  will  be  equipped  with  a  200 
kw,  low-pressure  turbine  with  necessary  condensers,  switchboard  ar 
transformers.  A  new  coal  and  ash-conveying  plant  and  an  electrical ' 
operated,  30-ton  crane  will  also  be  installed  in  the  power  house.  A  30' 
kw  rotary  converter  will  be  installed  at  the  station  at  Klondike  Jun  ! 
tion,  north  of  Grand  View  Park,  and  a  500-kw  rotary  converter  at  t 
Flint    Junction   station. 

KEOKUK,  lA. — Steps  have  been  taken  toward  the  organization  of  . 
interurban  railway,  which  is  to  be  known  as  the  Interurban  Railw; 
Company,  to  build  an  electric  railway  to  connect  Keokuk  and  Fo 
Madison,  la.,  Quincy,  Carthage,  Hamilton  and  Niota,  III.  The  cost  < 
constructing  the  proposed  railway  from  Quincy  to  Niota,  111.,  is  esi 
mated  at  $1,500,000.  Subscriptions  amounting  to  $15,000  have  bet 
raised  to   extend   the    railway   from   Niota   to   Fort   Madison. 

POCAHONTAS,  lA.— It  is  reported  that  petitions  will  be  present^ 
to  the  City  Council  asking  that  another  election  be  called  to  vote  ' 
the  proposition  to  issue  bonds  for  the  construction  of  an  electn 
light  plant.     The  bonds  recently  voted  have  been  declared   illegal. 

VAN  HORN,  I  A.— The  plant  of  the  Van  Horn  Electric  Light 
Power  Company  was  destroyed  by  fire  on  June  29,  causing  a  loss 
about   $14,000. 

FORT    SCOTT,    KAN.— The    Atlas    Coal    Company    has    awarded    il 
contract    for    the    construction    of    an    electric-light    and    power    plant 
itE    mine    at    Rich    Hill.      The    proposed    plant    will    supply    electricity   f 
lighting  and  operating  the  machinery  in  the  mines. 

HORTON,  KAN. — Preparations  are  being  made  by  the  city  of  Hortc 
for  the  installation  of  three  100-hp  steam  boilers,  equipped  with  < 
burners,  in  the  municipal  electric-light  and  water  plant,  bids  for  whir 
liave  been  received.     R.   B.  Norris  is  city  clerk. 

MINNE.APOLIS,   KAN.— At  a  special  election   held   June  20  the  pre 
osition    to    issue    bonds    to    the    amount    of    $15,000.    the    proceeds   to 
used  for  the  construction  of  a  municipal  electric-light  plant,  was  carrie ' 

PERRY,  KAN. — A  movement  has  been  started  for  the  installation  v' 
an  electric-light  plant  in  Perry. 


I  \    15.  19"- 


ELECTRICAL    WORLD, 


igi 


RA>iD  CANE,  LA. — A  movement  is  under  way  for  the  installation 
oin  electric-lighl   and   water-works  system   in   Grand  Cane. 

AFAYETTE,  LA. — The  City  Council  is  reported  to  have  decided 
Icnslall  two  Deiscl  gas  engines.  It  is  proposed  to  change  the  system 
fui  direct  current  to  alternating  current  as  soon  as  arrangements  can  be 
me  to  float  the  certificates  of  indebtedness.  The  cost  of  the  work  is 
e-nated  at  about  $40,000. 

ARMINGTON,  MAINE.— The  property  of  the  Farmington  Electric 
Cpany  was  purchased  by  A.  Studley  Hart,  of  Providence,  R.  I.,  on 
J  e  29  at  a  foreclosure  sale.  Mr.  Hart  represented  the  bondholders. 
Ti  company  has  no  connection  with  the  Farmington  Electric  Company 
«'ch  is  now  operating  in  this  place.  The  old  company  generated  elec- 
ti  ty  at  a  steam-power  plant  located  in  Farmington,  while  the  present 
c.  pany  secures  electrical  energy  from  the  hydroelectric  plant  of  the 
Fnklin  Power  Company,  located  on  the  Carrabasset  River. 

.\LTIMORE,  MD. — At  a  special  meeting  of  the  stockholders  of  the 
titcd  Railways  &  Electric  Company  held  .July  5  it  was  voted  to 
•  >'K<rlze  the  issue  of  $3,125,000  in  three-year  collateral  5  per  cent 
ct>on  notes. 

ITTLETON,  MASS. — Three  companies  arc  reported  to  have  submit- 
tt  bids  to  furnish  electricity  in  the  town  of  Littleton — the  Lowell  Elec- 
ti  Light  Corporation,  of  Lowell,  Mass.;  the  Edison  Electric  lUuminat- 
ir^  Company,  of  Boston,  Mass.,  and  the  Connecticut  River  Power  Com- 
p;f,  at  Bratlleboro,  \'t.  The  lines  of  each  company  reach  the  town 
wiin  10  miles,  and  the  Edison  Company  will  furnish  electrical  service 
{r-''arlis]e  within  a  short  time,  about  S  miles  east  of  Littleton.  This 
ic-.i  is  soon  to  install  a  public  water  service,  an  act  enabling  it  to 
itio  having  just  passed  the  Legislature,  and  it  is  probable  that  the 
pt  pmg  service  will  be  operated  by  the  company  that  supplies  the 
el,irical  service. 

■  EVERE,  .MASS.— The  citizens  of  Revere  have  applied  to  the  Gas 
»t  Electric  Light  Commission  for  a  reduction  in  the  price  of  elec- 
tr.iy  charged  by  the  Suburban  Gas  &  Electric  Light  Company. 

^<OXWOOD,  .MICIL— The  Appleyard  interests  have  takon  over  the 
pits,  franchises  and  holdings  of  the  Twin  City  General  lillectric  Ccra- 
p/>-,  the  Ironwood  Water  Works  Company,  and  the  Hurley  Water 
W-ks  Company.  The  .^ppleyard  interests  now  control  aU  electric 
pverties  in  Gogebic  County  and  will  start  at  once  to  develop  the 
w  r  power  near  Mellen,  Wis.,  and  to  exlen.'l  the  street  -'ailwrty  sysli.m 
fr|-.  Ironwood  to  Bessemer,  Mich.,  and  to  several  small  towns  beyond 
B  Kmer. 

-EWBERRV,  MICH.— It  is  reported  that  the  Village  Council  is 
c<':emplating  the  installation  of  new  machinery  at  the  municipal  electric 
pRt,  to  cost  about  $4,000.  The  citizens  recently  voted  against  the 
prosition  to  issue  $11,000  in  bonds  for  the  construction  of  a  new 
eltric  plant. 

ROWBRIDGE,  MICH.— Preparations  are  being  made  by  the  Com- 
m  wealth  Power  Company  to  rebuild  its  plant,  recently  destroyed  by 
fi>  at  once.  The  power  house  together  with  all  the  equipment  is 
piftically  a  total  loss.  It  is  understood  that  new  equipment  will  be 
ot!red  and   work   on   reconstruction   will   begin   immediately. 

EERWOOD,  MINN.— The  Cuyuna  Range  Light  &  Power  Company 
isfideairoring  to  place  contracts  for  furnishing  electricity  for  lamps  and 
mors  to  the  towns  of  Staples,  Wadena,  Aitkin  and  Perham.  The  steam 
pi  t  of  the  company  is  located  in  Deerwood.  The  company  is  making 
aijP.gements  to  erect  a  hydroelectric  power  plant  at  or  near  the  Crow 
\^  s  River.  The  company  is  also  making  arrangements  to  supply  elec- 
tril  energy  to  mines  in  this  vicinity.  The  rate  for  electrical  service  in 
tl.above  town  is  4  cents  per  kw-hour  for  lamps  and  3  cents  per  kw-hour 
f(  motors.     \[.  D.   Stoner  is  manager. 

ilNNEAPOLIS,  MINN.— The  City  Council  is  considering  the  ques- 
ti  of  installing  an  incandescent  light  system  consisting  of  150  lamps, 
cltricity  for  maintaining  the  lamps  to  be  supplied  by  the  plant  at  the 
g-iage  crematory,   to  cost  about  $50,000. 

•INNEAPOLIS,  MINN.— Preparations  are  being  made  for  rebuilding 
tINew  York  Life  Building,  located  at  Fifth  Street  and  Second  Avenue, 
a'  cost  of  about  $100,000.  The  improvements  to  be  made  include  the 
irftallation  of  new  elevator  systems,  new  heating  plant,  new  lighting 
e;em,  etc. 

iT.  PAUL,  MINN.— The  City  Council  of  St.  Paul  has  adopted  a 
rt'lution  to  join  with  Minneapolis  in  promoting  a  corporation  to  con- 
li,  the  power  to  be  generated  by  the  new  government  dam.  Under  a 
!■  enacted  by  the  last  Legislature  provision  is  made  to  form  such  a 
c  -oration  under  the  direction  of  the  Mayors  of  the  two  cities  and  the 
P  .:dent  of  the  university  board  of  regents.  It  is  believed  that  power 
d  Hoped  at  the  dam  will  generate  sufficient  electricity  to  light  the 
siets  and  public  buildings  of  both  cities.  The  corporation,  through 
b'ds  guaranteed  by  the  two  cities,  will  construct  and  equip  the  power 
pit  and  will  pay  the  federal  government  rental  amounting  to  4  per 
c:  on  the  cost  of  the  erection  of  the  dam. 

r.  PAUL,  MINN. — The  Consumers'  Power  Company,  which  controls 
tl  Northern  Heating  &  Electric  Company,  of  St.  Paul,  Minn.,  has  filed 
»  ortgage  for  $10,000,000  in  fawor  of  the  Standard  Trust  Company,  of 
i^';  York,  N.  Y.,  and  F.  M.  F.  Miller  as  trustees,  to  secure  an  issue 
0  he  same  amount  in  bonds.  The  Consumers"  Power  Company,  It  is 
5; .  proposes  to  purchase  small  lighting  and  heating  plants  in  all  parts 
0  he  State.  It  is  expected  that  the  company  will  connect  the  iScal  plant 
"1  the  water-power  projects  recently  obtained  from  H.  M.   Byllesby  & 


Company,  of  Chicago,  111.,  at  Cannon  Falls,  Mankato,  Apple  River  and 
Blue  Earth.  The  power  plant  at  Blue  River  is  nearly  completed.  In 
addition  to  the  sites  mentioned  the  company  obtained  control  of  the  light 
and  heating  plants  at  Stillwater,  South  Stillw,-iter,  Red  Lake  Falls,  Grand 
Forks  and  East  Grand  Forks.  Un  the  Red  River  site  it  is  understood 
that  3000  hp  can  he  developed  and  about  2000  hp  will  be  available  at  the 
Blue  Earth  and  Apple  River  sites.  The  deal  covers  practically  all  of  the 
property  held  by  the  company  in  the  State  of  Minnesota  besides  that 
held  within  St.  Paul. 

TOWER,  MINN.— It  is  reported  that  bids  will  soon  be  called  for  the 
construction  of  a  dam  and  electric  plant  at  Pike  River,  to  cost  from 
$12,000  to  $15,000.     D.   A.   Reed  is  engineer. 

CLARKSD.ALE.  MISS. — Plans  are  being  considered  by  the  City 
Council  for  extensions  to  the  water-works,  clectric-ligiit  and  sewer 
systems,  to  cost  about  $50,000.     W.  S.  Bobo  is  general  superintendent. 

KIRKWOOD,  MO. — The  committee  appointed  to  make  an  investigation 
of  the  municipal  electric-light  plant,  it  is  said,  will  recommend  over- 
hauling and  mainiaining  the  municipal  electric-light  plant  and  an  issue 
of  $10,000   in   bonds  to   pay   for  same. 

MONETT,  MO.— Bids  will  be  received  by  the  city  of  Monett  until 
July  18  for  furnishing  machinery  and  equipment  for  the  municipal 
electric-light  plant  as  follows:  One  22S-hp  simple  Corliss  engine  for 
direct  connection  to  a  I50-kw,  alternating-current  generator;  one  90hp 
simple  side-crank  engine  for  direct  connection  to  a  60kw,  alternating 
current  generator;  one  160-hp  simple  side-crank  engine  for  direct  con- 
nection to  a  100-kw,  alternating-current  generator;  one  4-panel  switch- 
board, three  horizontal  return  tubular  boilers,  of  100-hp  each,  with 
stack;  one  500-hp  open  heater,  one  400  hp  boiler  feed  pump  complete, 
pole-line  equipment  including  tungsten  lamps,  transformers,  poles,  wire, 
hghtning  arresters,  etc.  Rollins  &  Westover,  Beals  Building,  Kansas 
City,  Mo.,  are  engineers.     Perry  Short  is  Mayor. 

SEDALI.A,  MO. — An  order  of  foreclosure  has  been  entered  in  the 
federal  circuit  court  against  Sedalia  Light  &  Traction  Company,  in  which 
the  company  is  given  forty  days  after  June  27  to  adjust  its  indebted- 
ness of  $807,000  to  the  City  Trust  Company,   of  Boston,  .Mass. 

SPRINGFIELD,  .MO. — Six  double  equipments  of  No.  323  railway 
motors  with  type  K-IO-.A  control  have  been  ordered  from  the  Westing- 
house  Electric  &  -Manufacturing  Company,  of  East  Pittsburgh,  Pa.,  by 
the   Springfield   Traction   Company,  of  Springfield,   Mo. 

KALISPELL,  MONT.— The  Northern  Idaho  &  Montana  Power  Com- 
pany, it  is  reported,  is  contemplating  the  installation  of  pressure  pumps 
in  its   power  plant  this  season. 

F.VLLON,  NEV. — Arrangements  are  being  made  by  the  United  States 
government  for  the  construction  of  a  large  electric  plant  at  the  new 
Lahonton  dam  for  the  purpose  of  supplying  electricity  to  operate  the 
gates  and  dams  of  the  large  Truckee-Carson  project  and  for  operating 
the  electrical  pumps  to  drain  the  Carson  Lake.  The  residents  of  Fallon 
have  petitioned  the  government  to  have  this  work  done  at  once  and  to 
sell  power  to  the  city  of  Fallon. 

TUSCARORA,  NEV.— The  Jack  Creek  power  plant,  which  supplied 
electricity  for  lighting  and  operating  the  Tuscarora  mines,  was  totally 
destroyed  by  fire  on  Tune  22,  causing  a  loss  of  about  $55,000.  The 
plant  is  located  about  20  miles  from  Tuscarora.  It  is  understood  that 
the  plant  will  be  rebuilt,  which  will  take  several  months. 

FABYAN,  N.  H. — Surveys  are  being  made  by  the  civil  engineers 
of  the  Boston  &  Maine  Railroad  for  the  construction  ol  the  proposed 
electric  railway  up  Mount  Washington,  to  take  the  place  of  the  present 
cog-wheel  railroad. 

CH.ATHA.M,  N.  J. — Work  has  commenced  on  construction  of  the 
power  house  of  the  Morris  County  Traction  Company  in  Chatham.  It  U 
expected  to  have  the   plant  completed  in  about  three  months. 

ALBUQUERQUE,  N.  M.— Preparations  are  being  made  for  the  con- 
struction of  a  large  hydroelectric  power  plant  on  the  Gila  River,  in 
Grant  County,  plans  for  which  are  being  prepared  by  H.  von  Schon,  of 
Detroit,  Mich.  The  proposed  plant  will  supply  electricity  for  the  mines 
and   mills   in    the    Mogollon   mining   district. 

BIXGHA.MTOX,  N.  Y.— The  City  Council  has  voted  to  call  an 
election  on  .Aug.  18  to  vole  on  the  proposition  to  issue  bonds  to  the 
amount  of  $20,000,  the  proceeds  to  be  used  for  the  installation  of  a 
boulevard  lighting  system  and  placing  the  wires  underground  on  Court 
Street   from   Exchange  Street  to   Chenango  River. 

BUFFALO,  N.  Y. — The  Public  Service  Commission.  Second  District, 
has  authorized  the  Buffalo  &  Lackawanna  Traction  Company  to  expend 
the  sum  of  $196,000   for  the  purchase  of  rolling  stock  and  equipment. 

C.XMDEN,    N.    V. — The    installation    of   an    additional    engine,    to   cost 

about  $20,000,  in  the  municipal  electric-light  plant  is  under  consideration. 

CLAVER.-\CK.    N.    Y;— It    is    reported    that    the    Red    Hook    Light    & 

Power    Company    has   applied   for  a   franchise   to   install   an    electric-light 

system   in  Claverack. 

CORNING,  N.  Y. — The  City  Council  has  awarded  the  contract  for 
street  lighting  to  the  Corning  Gas  &  Electric  Company  for  a  term  of  ten 
years,  dating  from  June  1.  The  contract  calls  for  the  installation  of 
luminous-arc  or  magnetite-arc  lamps  to  replace  the  lamps  now  in  use. 
Under  the  new  contract  the  company  is  to  furnish  arc  lamps  at  $75  each 
per  year,  75-watt  incandescent  lamps  at  $25  each  per  year,  I2S-watt 
incandescent  lamps  at  $27.50  each  per  year,  or  40-watt  lamps  at  $18  per 
lamp  per  year.       Under   the   present  contract   the   city  pays   $80  per   lamp 
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per  year  {or  arc  lamps  and  $30  each  per  year  for  75watt  lamps.  All 
current  used  for  special  street  lighting  for  decorative  purposes,  cluster 
lamps,  special  lighting,  etc.,  will  be  charged  at  the  rate  of  5  cents  per 
kw-hour.  Under  the  new  contract  the  city  will  save  about  $7,000  during 
the  ten  years.  Work  will  begin  soon  on  the  installation  of  the  new 
system.  A  number  of  changes  will  be  necessary  in  the  power  house, 
including  the  installation  of  two  rectifiers  for  two  "Slamp  circuits  and 
a  Tirrill  regulator. 

NEWBURGH,  N.  Y. — The  IHiblic  Service  Commission,  Second  Dis- 
trict, has  authorized  the  Orange  County  Traction  Company  to  issue 
$83,500  in  bonds  to  be  sold  for  cash  at  not  less  than  85,  the  proceeds 
to  be  used  for  the  payment  of  new  property  and  equipment. 

NEW  YORK,  N.  Y. — The  Public  Service  Commission,  First  District, 
lias  adopted  a  resolution  instructing  the  commission's  counsel  to  submit 
a  form  of  certification  for  the  third-tracking  of  the  Second,  Third  and 
Ninth   Avenue   elevated   railways. 

NEW  YORK,  N.  Y. — Bids  will  be  received  at  the  office  of  William  J. 
Gaynor,  Mayor,  chairman  of  Armory  Board,  Hall  of  Records,  Chambers 
and  Centre  Streets,  New  Y'ork,  N.  Y.,  until  July  20  for  furnishing  and 
installing  lighting  fixtures  in  the  Second  Battery  Armory,  166th  Street 
and  Franklin  Avenue,  the  Bronx,  in  accordance  with  plans  and  speci- 
fications, which  may  be  seen  at  the  office  of  the  Armory  Board. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  Patrick  A.  Whitney, 
Commissioner  of  Correction,  at  the  office  of  the  Department  of  Cor- 
rection, 14  East  Twentieth  Street.  Boro-agh  of  Manhattan.  New  York, 
N.  Y.,  until  July  20  for  furnishing  machinery,  appliances,  etc.,  and 
labor  to  lay  and  draw  into  ducts  and  properly  connect  up  a  complete 
electric  feeder  system,  including  covers  for  manholes,  for  the  lighting, 
including  the  furnishing  and  connecting  up  mechanically  and  electrically 
the  lamp-posts,  lanterns,  etc.,  on  Hart's  Island,  New  Y'ork.  Bids  will 
also  be  received  at  the  same  time  and  place  for  furnishing  at  Hart's 
Island,  New  Y'ork,  lead-sheathed,  rubber-covered,  single-conductor  feeder 
and  sub-feeder  cables;  also  duplex,  rubber-covered,  lead-sheathed,  steel- 
armored  cables.  Blank  forms  and  further  information  may  be  obtained 
at  'he   office   of  the  department. 

OI-EAN,  N.  Y. — The  Olean  Electric  Light  &  Power  Company  has 
applied  to  the  Public  Service  Commission,  Second  District,  for  permis- 
sion to  issue  $185,000  in  bonds,  the  proceeds  to  be  used  for  the  con- 
struction and  equipment  of  a  new  electric  plant  at  Sears  and  the  erection 
of  a  high-tension  transmission  line  from  Sears  to  the  city  of  Olean  and 
for  improvements  to  its  distributing  system  in  Olean  and  an  additional 
distributing  line  to  Allegany,  N.  Y.,  installing  a  new  arc  lighting  system 
in   Olean  and  for  refunding   of  present  mortgage  indebtedness. 

CHARLOTTE,  N.  C. — The  Piedmont  Traction  Company,  of  Charlotte, 
N.  C,  has  placed  an  order  with  the  Westinghouse  Electric  &  Manufac- 
turing Company,  of  East  Pittsburgh,  Pa.,  for  a  quadruple  equipment  of 
No.  308-B-5  railway  motors  and  special  type  HL  (non-automatic)  control. 
These  motors  are  insulated  for  operation  on  1500  volts.  The  railway  is 
now  nearing  completion.     T.   C.  Lee  is  engineer  in  charge. 

CHARLOTTE,  N.  C. — Five  quadruple  equipments  of  No.  308-B-5  rail- 
way motors  for  operation  on  1500  volts,  with  special  type  HL  (non-auto- 
matic) unit-switch  control,  have  recently  been  ordered  by  the  Green- 
ville, Spartanburg  &  Anderson  Railway  Company,  of  Charlotte,  N.  C, 
from  the  Westinghouse  Electric  &  Manufacturing  Company,  of  East 
Pittsburgh.   Pa. 

RALEIGH,  N.  C— It  is  reported  that  surveys  are  being  made  by  the 
Carolina  Power  &  Light  Company  for  the  erection  of  a  transmission 
line  to  extend  from  Raleigh  to  Goldsboro.  The  company  will  supply 
electricity  in  Goldsboro  for  lamps  and  motors  and  to  operate  the  street 
railway  system.  Electrical  service  will  also  be  supplied  to  towns  along 
the  route   of  the   transmission  line. 

AKRON,  OHIO.— The  Northern  Ohio  Power  Company  has  awarded 
the  contract  for  the  construction  of  a  large  dam  across  the  Cuyahoga 
River  at  Cuyahoga  Falls  to  furnish  power  for  operating  a  portion  of  its 
large  hydroelectric  plant  now  under  construction  there.  The  dam  will 
be  located  some  distance  above  the  falls,  and  will  be  about  500  ft.  long 
and  about  60  ft.  high,  built  of  concrete  reinforced  with  steel.  An 
independent  steam  power  plant  will  be  built  above  the  falls  capable  of 
generating  about  18,000  hp.  The  plans  include  a  pleasure  resort  along 
the  water  and  a  miniature  electric  railway  will  be  built  along  each  side 
of  the  valley. 

COLUMBUS.  OHIO. — The  Gty  Council  has  authorized  the  expendi- 
ture of  $32,000  of  the  $75,000  appropriated  for  extending  the  electric- 
light  system  into  the  new  territory.  This  will  be  used  in  purchasing 
magnetic  arc  lamps  and  installing  the  new  safety  switchboard  at  the 
municipal   electric-light   plant. 

D.WTON,  OHIO. — In  a  special  appropriation  for  city  needs  the  sura 
of  $25,631  was  included  for  the  installation  of  an  ornamental  street 
lighting    system. 

D.\YTON,  OHIO. — The  Western  Union  Telephone  Company  is  con- 
templating placing  its  wires  underground  and  making  other  improvements 
to   its  system   in   Dayton,   involving   an   expenditure   of  about   $40,000. 

DEL.^WARE,  OHIO.— The  City  Council  is  considering  the  question  of 
purchasing  the  local  electric-light  plant  to  be  owned  and  operated  by  the 
city  or  installing  a  new  municipal  electric  plant.  It  is  understood  that 
the  present  plant  will  have  to  be  practically  rebuilt. 

TIFFIN,  OHIO.— The  plant  and  holdings  of  the  Tiffin  Electric  Company 


have  been  taken  over   by  the  Ohio  Light  &  Power   Company,  whiGl|l||^ 
recently   organized   to   take   over  the   plants  in   Tiffin   and   other  locals 

WARREN,  OHIO.— The  Trumbull  Electric  Service  Company,  of  ' 
ren,    Ohio,    recently    incorporated,    has    increased    its    capital    stock 
$10,000  to  $1,700,000.     The  promoters,   it  is  said,  plan  to  consolidate 
lighting    and   traction    properties    in    Trumbull    and   surrounding    cour  , 
including    Warren,    Girard    and    Hubbard,    Ohio,    and    Sharon.    Pa. 
proposition,   it   is   said,   has   no   connection    with   the    Republic    Railw; 
Light  Company.     Harry  M.    Daugherty,   of   Columbus,   Ohio,   preside' 
the  Cities  Service  Company,  which  controls  properties  in  several  We- 
cities,  is  one  of  the  promoters  of  the  company. 

Y'OUNGSTOWN,  OHIO. — Preparations  are  being  made  by  the 
honing  &  Shenango  Railway  &  Light  Company  for  extensive  add; 
and  improvements  to  its  North  Avenue  power  house,  increasin. 
output  to  13,000  kw,  an  increase  of  about  50  per  cent.  The  work 
include  in  addition  to  the  power  house  the  installation  of  a  4000-kv. 
bine,  a  12,000-sq.  ft.  surface  condenser,  a  200-hp  pump  for  supf 
water  for  condenser,  two  500-hp  boilers,  boiler-feed  pumps  and 
auxiliaries,  contracts  for  which  have  already  been  placed. 

KLAMATH  FALLS,  ORE.— The  Klamath  Water  Users'  .\ssoci 
is  considering  the  question  of  securing  the  Keno  power  site  to  hi 
veloped  for  power  and  irrigation  purposes.  It  is  estimated  that  a 
issue  of  between  $400,000  and  $500,000  will  be  required  to  purchase 
develop  the  property. 

PORTLAND,    ORE.— The    Mount    Hood    Railway    &    Pouer    Com 
has  been  granted  permission  to  erect  transmission  lines  along  the  st:  :    ' 
of  the  city. 

GREENSBURG,  PA. — Application  has  been  made  to  the  Bon 
Council  by  the  West  Penn  Traction  interests  for  a  franchise  for 
Greensburg  Terminal  Company.  It  is  proposed  to  lease  the  track 
the  Pittsburgh,  McKeesport  &  Greensburg  Railway  Company  and 
Greensburg  &  Southern  Electric  Street  Railway  Company  in  Or. 
burg  and  to  build  extensions  within  the  borough  limits.  The  a; 
ment  provides  that  all  the  work  will  be  completed  within  two  years  ; 
the   franchise   is  granted. 

McCALL  FERRY,  PA. — The  Pennsylvania  Light  &  Power  Com 
is  planning  to  add  3  ft.  to  the  McCall  dam  in  the  Susquehanna  R 
The  purpose  of  raising  the  dam  is  to  guarantee  sufficient  water  to 
erate  the  full  100,000  hp  at  the  lowest  stage  of  the  water. 

PITl'SBURGH,  PA.— A  syndicate  consisting  of  Brown  Brothers,  ; 
berg,  Henderson  &  Loeb  and  H.  B.  HoUins  &  Company,  New  ^ 
N.  Y.,  has  underwritten  bonds  to  finance  the  purchase  of  the  ele 
lighting  and  power  companies  in  Waynesboro,  Washington.  Canons! 
Oakdale,  McDonald,  Glenfield,  Woodlawn  and  several  other  town 
the  Ohio  River  territory  acquired  by  J.  S.  &  W.  S.  Kuhn.  Inc., 
Ihe  Ely  syndicate.  The  deal  involves  nearly  $3,000,000.  Bonds  of 
\\'estern  Pennsylvania  Traction  Company  will  be  used  in  financing 
purchase    of    these    properties    and    for    extensive    improvements    to 

TITUSVILLE,   PA.— The   Titusville   Electric   Traction    Company  i; 
ported   to    have    decided   to    issue   additional    bonds   to    provide   funds  : 
the   construction   and    equipment    of   an   extension   to   Cambridge   Spr  ■. 
and  an   extension  southward  to  Oil   City,  Pa.,   will   also  be  made,  raa  ! 
a   total   of   34  miles. 

PROVIDENCE,  R.  I. — The  Narragansett  Electric  Lighting  Comi 
has  placed  an  order  with  the  General  Electric  Company,  of  Schenect 
N.  Y.,  for  a  twenty-seven-panel  switchboard  consisting  of  an  instrui 
and  controlling  benchboard  of  twenty  panels  and  an  exciter  and 
switchboard  of  seven  panels.  This  switchboard  will  control  three  ,^ 
kw  and  one  4000-kw,  2300-voIt,  60-cycle  turbo-generator.  The  equip 
includes  motor  oil  switches,  busbars,  meters,   instruments,  etc. 

ANDERSON,  S.  C— The  Anderson  Water,  Light  &  Power  Com] 
is  reported  to  be  making  preparations  to  install  a  steam  turbine 
crating  plant  to  have  an  output  of  about  1600  hp.  The  cost  of  " 
proposed  plant  is  estimated  at  $50,000  and  the  equipment  includes 
densers,  cooling  towers,  switchboards,  transformers,  etc.  It  is  ur 
stood  that  the  substation  buildings  are  to  be  enlarged  to  provide 
the    new   machinery. 

EDGEFIELD,  S.  C— Bonds  to  the  amount  of  $15,000  have 
sold,  the  proceeds  of  which  will  be  used  to  establish  a  municipal  de- 
light plant.  Bids  for  construction  of  the  plant  will  be  asked  for  e 
ARLINGTON,  S.  D.— The  installation  of  an  electric-light  plan 
Arlington  is  reported  to  be  under  consideration.  George  Johnso 
said   to  be   interested   in   the   project. 

RAPID  CITY,  S.  D. — A  private  electric-lighting  plant  will  be  inst 
in   the   new   McKenna   Hospital,   now   being   erected.     A    concrete  su'  ? 
will  be  built  and  electric  elevators  installed. 

WHITE  L.AKE.  S.  D. — A  canvass  of  the  town  is  being  made  wi  '• 
view  of  securing  patrons  for  a  proposed  electric  plant.  A  local  capit  •■ 
it  is  said,  will  install  a  plant  if  sufficient  patronage  is  guarantee  ' 
pay   for  establishing  such   a   plant. 

BRISTOL,  TENN.— The  Bristol  Gas  &  Electric  Company  has  <i 
granted  a  franchise  by  the  County  Court  of  Sullivan  County  to  S'  •' 
electricity  in  the  county  outside  of  Bristol.  The  company  has  red  ^' 
contracted  with  the  Watauga  Power  Company  to  take  a  large  am  I 
of  energy  generated  at  its  hydroelectric  plant,  located  at  Horse^* 
Bend  on  the  Watauga  River.  The  Bristol  company  proposes  to  eJ " 
its  service  to  all  parts  of  the  county. 
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NU.WILLE,  TENN.— Ihe  Council  of  Mountain  \icw  has  jjranua 
thOcoee  Power  Company,  of  Polk  County,  a  franchise  to  supply  elec- 
irly  in  that  municipality  for  lamps  and  motors.  It  is  expected  to  have 
ihsystem  ready  for  operation  in   Mountain   \'iew  by  Jan.    1,   1912. 

NOXVILLE,  TEXN.— The  Knoxville  Electric  Light  &  Po>«r  Com- 
pa  has  purchased  from  the  Westinghouse  Electric  &  Manufacturing 
Cipany  one  150kw,  o-phase,  2300-volt,  60  cycle,  600-r.p.m.  generator, 
bed,  with  exciter;  one  50kw,  3phase,  2300volt,  60cycle,  1200-r.p.m. 
l<^rator,  belted,  with  exciter  and  one  five-panel  switchboard. 

pUDOX,  TENN.— Surveys  are  being  made  by  the  East  Tennessee 
Lit  S  Power  Company  for  the  erection  of  its  transmissiion  line  into 
LJon  from  its  power  plant  now  being  built  on  the  Ocoec  River  at 
P;tsvill«. 

cKEXZIE,  TENN. — Sealed  proposals  will  be  received  by  the  Board 
olAlderroen  and  Mayor  of  McKenzie,  Tenn.,  until  July  27,  for  the 
ci'.truction  of  an  electric-light  plant  and  water-works  system.  For 
fiher  inforniaiion  address  F.  D.  Walpole,  Recorder,  McKenzie,  Tenn. 
C'l.  Jenks,  of  Union  City,  Tenn.,  is  engineer. 

USTIX,  TEX. — The  City  Council  has  accepted  the  proposal  sub- 
med  by  William  D.  Johnson,  of  Hartford,  Conn.,  and  New  Yo.-k,  .N. 
\  for  the  construction  of  a  dam  across  the  Colorado  River  at  .\uslin 
at  the  installation  of  a  hydroelectric  plant,  subject  to  ratification  by 
ler-adum  vote  by  the  people.  The  consideration  is  $l,60O,OC0,  to  be 
p.-    in  twenty-five   instalments. 

ROWNSVILLE,  TEX. — .-Vpplication  has  been  made  to  the  City 
Cncil  by  J.  C.  Debruin,  of  Brownsville,  for  a  street  railway  franchise 
C(  ring  the   principal    streets   of   the   city. 

,,\LLAS,  TEX. — The  Stone  &  Webster  Engineering  Corporation, 
w  h  is  preparing  to  construct  an  interurban  electric  line  between 
Das  and  Waxahachie,  Tex.,  a  distance  of  30  miles,  is  securing  right 
ofvay  for  the  road.  It  is  proposed  to  ultimately  extend  the  railway 
sch  to  Waco  and  also  to  Corsicana,  for  which  preliminary  steps  have 
be  taken.  It  is  reported  that  the  Stone  &  Webster  Engineering  Corpora- 
li,  proposes  to  build  an  electric  interurban  railway  extending  from 
Sl-man,  on  the  north,  to  Galveston,  on  the  south,  traversing  the  most 
p<.iloi>s   part   of  the    State. 

..\RSH.\LL,  TEX. — .\rrangements  are  being  made  by  the  Marshall 
T  :tion  Company  for  extensions  to  its  system,  including  an  extension 
tos  line  in  North  Marshall.  The  residents  in  that  portion  of  the  city 
b£:  raised  a  liberal   bonus  toward   the   proposed  extension. 

jORT_  LA\'.ACA,  TEX. — Two  franchises  have  been  granted  by  the 
C  Commissioners  to  two  companies  to  operate  electric-light  and  power 
pHs  and  water-works  systems  in  Port  Lavaca.  One  was  granted  to 
C..  and  J.  K.  Spittal,  owners  of  the  Port  Lavaca  ice  and  power  plant, 
ai,  the  other  to  W.   E.   Shell,  representing  a  new  company. 

.\FT,  TEX.— An  electric-light  plant  is  being  installed  by  the  Coleman- 
F-on  Pasture  Company  to  supply  electricity  for  lighting  the  town. 

lOGA,  TEX. — A  proposition  has  been  submitted  to  the  Commercial 
C  >  bjr  .-V  L.  Marshall  regarding  the  installation  of  an  electric-light 
pM  in  Tioga. 

lALTJEL  HILL,  \'.\. — Surveys  have  been  made  for  the  location  of  a 
d;  and  hydroelectric  power  plant,  which  is  to  supply  electricity  in 
Lrel  Hill. 

AWRENCEVILLE.  VA.— At  an  election  to  be  held  Aug.  I  the 
p-josition  to  issue  $50,000  in  bonds,  the  proceeds  to  be  used  for  the 
ct!;truction  of  an  electric  plant,  water-works  and  sewer  system,  will 
^submitted   to   a   vote.     D.    S.    Hicks,   Jr.,    is    Mayor. 

'L  LASKl,  VA. — The  Appalachian  Power  Company,  which  contem- 
P  es  five  water-power  developments  and  the  construction  of  two  stor- 
»!  reservoirs  on  the  New  River,  in  Virginia,  details  of  which  were 
r  n  in  the  issue  of  July  7,  has  secured  the  use  of  the  new  5350-hp 
stm  turbine  plant  of  the  Pocahontas  Collieries  Company  to  serve  as  a 
r^-rve  to  its  water-power  plants.  Duplicate  transmission  lines  are  to  be 
eited  to  Bluefield,  one  by  the  way  of  Wytheville,  and  the  other 
tfugh  Pulaski.  A  single  transmission  line  from  Pulaski  to  Roanoke, 
atistancc  of  48  miles,  is  under  consideration.  Secondary  high-tension 
liVs  will  be  erected  to  the  iron  mine  regions  along  the  New  River, 
tt'rinceton  in  the  vicinity  of  Pulaski  and  to  other  collieries.  It  is  said 
tl  about  fifteen  months  will  be  required  to  complete  the  water-power 
P'ts,  transmission  lines  and  other  construction  work.  H.  M.  Byllesby 
S'ompany,  of  Chicago,  111.,  are  consulting  engineers  and  will  operate 
tl  plants  when  completed,  ilessrs.  Viele,  Blackwell  &  Buck,  of  New 
I'k.  N.   Y.,  are   the  designing  and  constructing  engineers.    • 

NjjTHFIELD,  VA.— The  installation  of  an  electric  plant  is  re- 
T'  ed  to  be  under  consideration  by  the  Smithfield  Water  Company. 
^^-  Gay  is  manager. 

ACROSSE,  WASH.— The  Washington  Water  Power  Company  is  re- 
P<.ed  to  be  contemplating  extending  its  transmission  lines  from  Colfax 
to.acrosse 

LYMPIA,  WASH.— Proposals  will  be  received  by  the  State  Board 
0  Control,  Olympia,  Wash.,  until  July  20  for  one  20-kva,  two-phase, 
2.  llQ.volt  generator,  direct-connected  to  a  vertical  10x10  (or  equiv- 
»l|t)  engine,  uith  belted  exciter.  Specifications  and  further  information 
c:  be  obtained  at  the  office  of  the  Evans-Dickson  Company,  consulting 
emeer,  725  Commerce  Street.  Tacoma,  Wash. 

OUT  ORCHARD,  WASH.— The  Bremerton  &  Charleston  Ligh-  S 
Fi"  Company,   it   is   reported,   has  applied   to   the   Covinfy  Commissioners 
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for  a   franchise  to  erect    transmission  lines  on   certain  streets 
to  supply  electricity  for  lamps  and  motors. 

PORT  TOWNSEND,  WASH.— The  Olympic  Power  Company,  which 
is  erecting  a  power  plant  on  the  Elwha  River  in  Clallam  County,  is  mak- 
ing surveys  for  the  erection  of  its  transmission  lines  to  supply  electricity 
to  the  various  cities  and  towns  on  the  Olympic  peninsula.  The  line  has 
been  located  to  Port  Angeles  and  surveys  have  been  made  as  far  as 
Sequim,  which  is  being  extended  toward  Port  Townsend  and  Irondale, 
where  numerous  contracts  have  been  placed  for  electrical  service.  Con- 
tracts have  been  signed  by  the  city  of  Port  Townsend  for  light  pur- 
poses and  by  the  Western  Steel  Corporation,  of  Irondale,  for  electricity 
for  both  lamps  and  motors. 

PROSSER,  WASH.— The  Pacific  Power  &  Light  Company  haf  com- 
menced  work  on  improvements  to  its  plant,  which  will  involve  an  ex- 
iwnditure  of  about  $15,000  and  include  the  inelallation  of  three  66,000- 
volt  new  transformers  and  a  600-kw  generator. 

WALLA  WALLA,  WASH.— The  Northwestern  Gas  &  Electric  Com- 
pany has  acquired  rights  of  way  for  power  site  purposes  from  the  mouth 
of  the  White  Salmon  River  for  a  distance  of  5  miles  and  within  2  miles 
of   Husum. 

WALLA  WALLA.  WASH.— A  deal  has  been  closed  whereby  the 
Attalia  Land  Company  has  purchased  the  holdings  of  the  Columbia  Canal 
Company  in  the  Attalia  irrigation  project.  The  new  company  proposes 
to  Irrigate  a  large  tract  of  land  in  this  vicinity  and  to  install  a  large 
number  of  pumps,  operated  by  electricity,  to  supply  water  from  the  river 
close  by.     Robert  Grinnell,  of  Spokane,  Wash.,  is  president. 

CHARLESTOWN,  W.  VA.— The  power  plant  of  the  Charlestown 
Light  &  Power  Company  was  sold  June  24  by  John  O.  Lemon,  trustee, 
to  Thomas  C.  Bowling  and  others  for  $16,500. 

MORGANTOWN,  W.  VA.— Contracts  are  being  taken  by  the  Pitts- 
burgh Hydroelectric  Company,  promoter  of  the  Big  Sandy  dam  project, 
to  supply  electrical  service  from  the  large  power  plant.  It  is  stated  that 
one  of  the  falls  which  will  be  created  by  the  large  dams  will  be  675  ft. 
high.  Benedum  &  Trees,  Pennsylvania  capitalists,  are  said  to  be  inter- 
ested in  the  enterprise. 

WHEELING,  W.  VA.— The  Wheeling  Traction  Company  is  making 
improvements  to  its  power  house  in   Wheeling. 

MILWAUKEE.  WIS.— The  City  Council  has  adopted  the  report  of  the 
Finance  Committee  recommending  that  $6,000  be  appropriated  to  en- 
gage engineers  for  preliminary  work  of  the  municipal  electric-light 
plant.  -An  appropriation  of  $6,000  has  been  vetoed  by  Mayor  Emil 
Seidel,  owing  to  its  being  illegal,  the  appropriation  having  been  made 
before  the  fund  was  created. 

RACINE,  WIS. — The  Milwaukee  Electric  Railway  &  Light  Company 
has  notified  the  City  Council  that  it  will  make  a  reduction  in  the  price 
of  electricity  for  lamps  in  the  parks.  The  company  also  states  that 
plans  are  being  made  for  improvements  to  the  local  system  and  that  new 
cars  will  be  in  operation  before  winter.  It  also  states  that  it  is  willing 
to  construct  a  street  railway  on  Grand  Avenue,  Fourteenth  and  Six- 
teenth Streets  to  Asylum  Avenue  if  the  people  petition  for  same. 

EDMONTON,  .-VLTA.,  CAN.— The  ratepayers  on  June  19  defeated  the 
by-law  authorizing  an  expenditure  '  f  $100,000  for  a  power  development 
at  Grand  Rapids  on  the  Athabaska  River,  about  200  miles  north  of  the 
city,  in  connection  with  the  municipal  electric  plant.  It  is  believed  that 
the  project  would  cost  between  $3,000,000  and  $4,000,000. 

PENTICTON,  B.  C,  CAN.— Tenders  will  be  received  by  F.  H.  Lati- 
mer, consulting  engineer.  Penticton,  B.  C,  until  Aug.  10,  for  furnishing 
and  installing  equipment  for  the  municipal  hydroelectric  plant  as  fol- 
lows: Two  100-kva,  three-phase,  4600-volt,  900  r.p.ni.,  alternating-current 
generators,  direct-connected  to  impulse  wheels  operating  at  2045  fL 
effective  head;  pressure  pipe  line,  about  one  mile  of  10-in.  pipe  ana  one 
rrile  of  12-in.  pipe;  switchboards,  transformers,  meters,  distributing  and 
street  lighting  system.  Plans  and  specifications  may  be  seen  at  the 
office  of  the  consulting  engineer,  Penticton,  B.  C,  and  -Mather.  Vuill  & 
Company,   Ltd.,   Vancouver,   B.   C. 

BR.ANDON,  M.\N.,  CAN.— Tenders  will  be  received  by  Harry  Brown, 
clerk  of  Council,  Brandon,  until  July  17  for  two  2,000,000-gal.  variable 
speed  pumps  and  other  machinery  necessary  to  equip  the  municipal 
pumping  station  to  be  operated  by  electricity,  and  to  be  installed  so 
as  to  permit  the  present  steam  plant  to  be  used  as  a  duplicate.  Tenders 
will  also  be  received  for  a  Diesel  gas  engine  of  same  capacity. 

COBALT,  ONT.,  CAN. — Negotiations  have  been  completed  whereby 
the  Temiskaming  and  Northern  Ontario  Commission  has  purchased 
the  Nipissing  Central  Railroad,  for  $250,000,  which  will  be  operated  as 
a  branch  of  the  Temiskaming  &  Northern  Ontario  Railway.  The  line 
will  be  extended  to  the  water's  edge  at  Haileyburg,  and  into  the  gor- 
ernment's  station  at  Cobalt,  and  later  through  New  Liskeard  and  into 
Quebec  Province  as  far  as  Quanse,  and  also  south  from  Cobalt  to 
Latchford,  a  distance  of  10  miles.  Extensive  improvements  are  con- 
templated to  the  railway,  including  the  equipment  of  the  road  for  elec- 
trical operation.  A  company  has  been  formed  to  operate  the  road,  of 
which  J.  L.  Englehard  is  president  and  A.  J.  McGee,  secretary  and 
treasurer. 

II.-\MILTON,  ONT.,  CAN.— The  Colonial  Engineering  Company,  of 
Montreal,  Que.,  Can.,  is  reported  to  be  seeking  to  obtain  franchises  to 
build  and  operate  electric-light  plants,  water-works  systems  and  street- 
railway  lines  in  towns  and  territories  now  without  such  service  or 
purchasing   existing  properties   with  a  view  of  combining  them   into  one 
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property.  The  company  may  De  given  an  opportunity  to  take  up  the 
Hamilton,  Waterloo  &  GiKlph  Railway  project  and  also  the  old  Caledonia 
&  Lake  Erie  Railway  proposition.  L.  G.  Read  is  president  of  the  com- 
pany. 

PETROLIA,  ONT.,  CAN.. — ,'\  temporary  arrangement  has  been  made 
between  the  municipality  and  the  Petrolia  Electric  Light,  Heat  &  Power 
Company,  whereby  the  streets  are  lighted  again  by  electricity.  Owing 
to  a  disagreement  between  the  Council  and  the  company  the  service  was 
discontinued.  The  contract,  which  is  only  in  effect  froi.-  month  to 
month,  provides  for  the  following  rates:  A  discount  of  25  per  cent  on 
all  commercial  lighting,  if  paid  by  the  10th  of  the  month,  and  $55  each 
for  arc  lamps,  of  which  there  are  thirty-eight,  the  ten  lamps  installed  by 
the  municipality  to  be  free.  The  light  committee  is  making  investigations 
with  the  view  of  installing  a  municipal  plant  in  connection  with  the 
Hydro-Electric  Power  Commission's  service.  The  plant  operated  by  the 
company  is  considered  obsolete.  R.  Stirrett  is  chairman  of  the  light 
committee. 

PORCUPINE,  ONT.,  CAN.— The  Porcupine  district  of  Northern 
Ontario  has  been  swept  again  by  forest  fires  destroying  the  power  plants 
and  camps  of  the  Dome  Extension.     Porcupine  has  not  a  post  office. 

VVELLAND,  ONT.,  CAN.— The  Town  Council  has  engaged  an  elec- 
trical engineer  to  make  an  appraisal  of  the  electric  plant  of  the 
Welland  Electrical  Company  with  a  view  of  purchasing  the  same,  to  be 
owned    and    operated   by    the   municipality. 


New  Industrial  Companies. 

THE  ELECTRIC  RESISTANCE  COMPANY,  of  St.  Louis,  Mo.,  has 
been  incorporated  by  William  A.  Phillips,  Frank  M.  Rumbold,  of  Jef- 
ferson City,  Mo.;  James  H.  McCord,  of  St.  Joseph,  Mo.,  and  Ralph 
L.  Smith  and  A.  V.  Reybum,  Jr.  The  company  is  capitalized  at  $2,000, 
and  proposes  to  manufacture  and  deal  in  all  kinds  of  supplies  used  for 
resistance   conductors  and   all  other   kinds   of   electrical   devices. 

THE  EXCELSO  STORAGE  BATTERY  COMP.,NY,  of  San  Marcos, 
Tex.,  has  been  granted  a  charter  with  a  capital  stock  of  $10,000  by  A.  B. 
Rogers,    A.    E.    Lawrence    and    P.    A.    Hofieinz. 
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MR.  SAMUEL  INSULL.  president  of 
Company,  left  Chicago  on  Jidy  6  for  a  m 
spend   in   a  flying  trip  to   Europe. 

MR.  EDWARD  P.  RICH,  of  Chicago, 
Pierce,  Richardson  &  Neiler,  consulting  en^ 
Lilabel  Grifliths,   of  the  same  city,   on   June   24. 

PROF.  WILLIAM  C.  RAYMOND,  dean  of  the  college  of  applied 
science  at  the  University  of  Iowa,  has  been  elected  president  of  the 
Society    for   the   Promotion   of   Engineering   Education. 

MR.  THOMAS  A.  EDISON,  whose  alkaline  storage  battery  holds  the 
record  (244.5  miles)  for  travel  of  a  vehicle  on  one  charge,  has  been  elected 
an   honorary    member    of   the    French    Automobile   Club. 

PROF.  ROBERT  A.  MILLIKAN,  of  the  department  of  physics  of  the 
University  of  Chicago,  well  known  for  his  work  relatins  to  the  isola- 
tion of  the  ion,  has  been  given  the  degree  of  doctor  of  science  by 
Oberlin   College. 

COL.  SAMUEL  REBER.  of  the  Signal  Corps,  United  States  Army, 
lias  been  detailed  by  Gen.  Leonard  Wood,  chief  of  staff,  to  attend 
the  international  aviation  meet  10  be  held  at  Grant  Park,  Chicago,  on 
August   12  to  20. 

MR.  N.  B.  AYERS  has  resigned  as  chief  engineer  of  the  Dayton 
Power  &  Light  Company,  and  has  organized  the  Ayers  Engineering  Com- 
pany, which  will  engage  in  engineering,  with  offices  in  the  Conover 
Building,    Dayton,   Ohio. 

MR.  EDWARD  RIEDEL  has  resigned  as  general  manager  of  the  Wal- 
nut Ridge  &  Hoxie  Light,  Power  &  Transit  Company,  Walnut  Ridge,  .\r'k.. 
to  accept  the  position  of  electrical  engineer  and  master  mechanic  of  the 
Doe  Run  Lead  Company,  Rivermines,  Mo. 

MR.  L.  H.  EVANS  has  been  appointed  terminal  engineer  for  the 
committee  on  railroad  terminal  electrification  organized  by  the  Chicago 
Association  of  Commerce.  Mr.  Evans  has  been  consulting  engineer 
for   the    Chicago   Junction    Railway    Company. 

PROF.  L.  V.  LUDY,  of  the  department  of  mechanical  engineering  of 
Purdue  University,  has  been  granted  a  year's  leave  of  absence  for  the 
forthcoming  school  term,  during  which  he  will  be  located  at  Madison, 
Wis.,  engaged  in  research  and  instructional  work  at  the  University  of 
Wisconsin. 

MR.  O.  H.  LINTON  has  resigned  from  the  staff  of  Niles-Bement-Pond 
Company,  New  York,  to  become  associated  with  Messrs.  Griggs  &  Hol- 
brook,  consulting  engineers,  3  South  William  Street,  New  York,  and  will 
have  charge  of  their  Canadian  business  with  headfluarters  at  23  Scott 
Street,   Toronto. 

GENERAL  MORRIS  SCHAFF  has  been  reappointed  by  Governor 
Foss  as  a  member  of  the  Massachusetts  Gas  and  Electric  Light  Com- 
mission, to  which  office  he  was  first  appointed  in  1893.  General  Schaff 
is   a   graduate    of   West    Point,    lias  a   notable    Civil    War    record,    and    is 


the    author    of    several    «orks    on    military    subjects.      In    politics   he   1 
Democrat. 

PROF.  S.  M.  KINTNER,  of  the  electrical  engineering  department 
the  University  of  Pittsburgh,  has  resigned  his  position  as  engineer 
the  railway  department  of  the  Westinghouse  Electric  &  Manufactur 
Company  to  become  general  manager  of  the  National  Electric  Sif 
Company,  which  controls  the  Fcssenden  wireless  telegraph  and  ' 
phone  systems. 

MR.  WALTER  J.  WARDER,  JR.,  formerly  motor  designer  for  K 
Brothers  &  Company,  of  Chicago,  and  more  recently  of  the  industrial 
power  department  of  the  Westinghouse  Electric  &•  Manufacturing  ( 
pany  at  East  Pittsburgh,  has  returned  to  Chicago  and  is  now  coniH, 
with  the  Adams  &  Westlake  Company,  of  that  city,  doing  developiii 
work   in    electrical   engineering. 

.Mi?.  A.  A.  TIRRILL,  well  known  as  the  inventor  of  the  voh 
regulator  bearing  his  name,  has  undertaken  development  work 
the  engineering  department  of  the  Westinghouse  Electric  &  Ma 
facturing  Company  at  East  Pittsburgh.  For  the  past  two  years,  s '; 
leaving  the  General  Electric  Company,  Mr.  Tirrill  has  been  presid 
of  the  Tirrill   Manufacturing  Company,   Athens,  Pa. 

MR.  EV.4N  J.  EDWARDS  has  been  appointed  associate  engineer 
the  engineering  department  of  the  National  Electric  Lamp  .-^ssociat 
Cleveland,  Ohio.  Mr.  Edwards  was  instructor  in  electrical  engineer 
at  the  Massachusetts  Institute  of  Technology  for  three  years  after 
graduation  from  the  University  of  Iowa,  in  1907.  For  the  past  ;. 
he  has  been  in  charge  of  the  course  of  instruction  in  illuminai 
engineering  which  is  given  to  new  technical  graduates  coming  witl, 
National  Electric  Lamp  .Association. 

MR.    W.   H.   HODGE,   publicity   manager    for   H.    M.    Byllesby  &  C 
pany,  has  an  article  entitled  "Plans  That  Won  Profit  for  Public  Utilifii 
in    Judicious   Advertising    for    July.      Mr.    Hodge    describes    among  ot 
things   the   recent   newspaper   advertising  campaign   to   secure   the   elec 
wiring    and    equipment    of    old    dwellings.      The    campaign    lasted    fi 
Oct.   1  to  Nov.   15,  and  in  seventeen  citiei  where  it  was  tried   1468  ho  . 
wiring  contracts  were  secured,  at  an  average  cost  to  the  local  compat  , 
including   cost    of   advertising,    cost   of   soliciting   and    wiring    contract  i 
profit,   of  $4.83. 

MR.  WILLIAM  ARTINGSTALL,  division  engineer  of  tunnels  and  ; 
ways  for  the  Board  of  Supervising  Engineers,  Chicago  Traction,  gan 
talk  on  "City  Tunnel  Work"  at  the  luncheon  of  the  Electric  Club 
Chicago  on  July  5.  He  described  the  La  Salle  Street  tunnel  of 
Chicago  Railways  Company  under  the  Chicago  River,  and  showed  hoi 
was  built  for  ultimate  subway  connection.  Beneath  this  tunnel  is  anoi 
one  for  water  pipes  and  electric  and  other  conduits.  This  second  tur 
is  built  of  concrete,  and  is  about  11  ft  in  diameter,  of  horseshoe  sh 
Its  bottom  is  83  ft  below  the  surface  of  the  river.  Brick  shafts  at  en 
end  serve  to  bring  the  pipes  of  the  utilities  up  near  the  surface. 

MR.  V.  H.  GREISSER,  electrical  engineer  for  the  Washington  V 
Power  Company,  Spokane.  Wash.,  is  making  a  five  weeks'  inspc 
tour  in  the  East.  While  the  main  purpose  of  Mr.  Greisser's  visit  1 
seUct  the  switchboard  apparatus  for  the  new  90,000hp  hydroelec 
plant  which  the  above  company  is  building  at  Long  Lake,  30  m 
from  Spokane,  he  will  also  visit  the  power  plants  and  transmission 
terns  at  Niagara  and  Schenectady  and  in  North  Carolina.  The  Long  I 
plant  will,  when  completed,  have  four  22,500-hp  turbines  now  being  I 
by  the  I.  P.  Morris  Company,  of  Philadelphia.  The  generators  will  1 
a   rating  of    13,900   kva  and  will  be  desii-ned   for  25   per  cent  contim.. 


spillway   180   ft.   high, 
1    Germany,    will    be   i 


overload.  The  dam  for  this  plant  will  ha 
highest  in  the  world.  Roller  dams,  bu 
there  for  the  first  time  in  this  country. 

HON.  CHARLES  A.  PARSONS,  F.  R.  S.,  well  known  as  the  invento 
the  steam  turbine  bearing  his  name,  was  honored  by  the  King  of  E 
land  on  the  occasion  of  his  coronation  by  being  appointed  Knight  C 
mander  of  the  Bath.  Mr.  Parsons  is  the  son  of  the  fourth  Earl  of  Re 
and  grandson  of  the  third  earl,  who- built  the  famous  telescope  at  B 
He  was  elected  a  fellow  of  the  Royal  Society  in  1898  and  an  honor 
member  of  the  (British)  Institution  of  Electrical  Engineers  in  1909. 
is  managing  director  of  the  Parsons  Marine  Steam  Turbine  Company  . 
director  of  the  Cambridge  Electric  Supply  Company,  the  Scarboro 
Electric  Supply  Company  and  the  Parsons  Foreign  Patents  Comps 
The  Royal  Society  of  .-\rts  recently  awarded  to  him  the  Albert  rat 
for  his  experimental  researches  into  the  law  governing  the  efficient  aci 
of  steam  in  turbines  and  his  invention  of  the  reaction  type  of  turbine. 

PROF.  JAMES  A.  EWING,  F.  R.  S.,  best  known  for  his  pioneer 
vestigations  of  molecular  magnetic  phenomena,  was  the  recipient  of 
honor  in  the  appointment  as  Knight  Commander  of  the  Bath  by  K 
George  V  on  the  occasion  of  his  coronation.  Professor  Ewing  was  t 
cated  at  the  University  of  Edinburgh  as  an  engineer  and  he  entered  u 
■engineering  work  immediately  after  graduation.  He  was  professor 
mechanical  engineering  at  the  Imperial  University,  Tokyo,  Japan,  from  1 
to  1883,  when  he  was  appointed  professor  of  engineering  at  the  Univer 
College,  Dundee.  In  1890  he  became  professor  of  applied  mechanics  at 
University  of  Cambridge.  In  1903  he  was  appointed  director  of  naval  ( 
cation,  which  position  he  now  holds.  Professor  Ewing  has  published  var  ' 
papers  on  scientific  subjects,  his  classical  paper  on  magnetic  inductior 
iron  and  other  metals  having  been  published  in  1891.  In  1879,  at 
age  of  twenty-four  he  married  Miss  Anna  Washington,  daughter  of 
late  T.   B.  Washington,  Claymont,  W.   Va. 
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MR.  H.  F.  GURNEY.  president  of  the  Gurney  Elevator  Company,  of 
Cew  York,  and  the  Gumey  Electric  Elevator  Company,  of  Ilonesdalc, 
a.,  which  on  June  1  succeeded  to  the  business  of  the  National  Elevator 
Company,  began  his  connection 
with  the  elevator  industry  im* 
mediately  after  graduation  from 
Stevens  Institute,  in  the  early 
nineties,  by  entering  the  employ 
of  the  Sprague  Elevator  Com- 
pany. In  the  following  years  he 
was  successively  draftsman,  chief 
draftsman,  shop  superintend- 
ent, construction  superintend- 
ent and  general  superintendent 
of  construction  for  the  Sprague 
Elevator  Company  and  its  sub- 
sidiary, the  Metropolitan  Elec- 
tric Construction  Company. 
When  in  189S  the  principal  ele- 
vator companies,  including  the 
Sprague,  were  combined  under 
the  corporate  title  of  the  Otis 
Elevator  Company,  Mr.  Gurney 
H.  F.  GL'RXEv.  \yas  appointed  assistant  superin- 

tendent of  construction,  and 
«er  general  superintendent  of  construction  in  charge  of  all  work  east 
if  Chicago,  including  not  only  electric  machines,  but  also  hydraulic, 
4unger,  steam  and  belted.  Among  the  notable  installations  made  under 
is  direction  were  those  in  the  Broad  Exchange,  Metropolitan  Life  and 
,«rk  Row  Buildings  and  the  Waldorf-Astoria  Hotel,  in  New  York.  In 
905  he  acquired  the  controlling  interest  in  the  National  Elevator  & 
bUchine  Company,  of  Honesdale,  Pa.,  one  of  the  few  independent  elevator 
'iimpanies  in  existence  at  that  time,  and  immediately  proceeded  to  develop 
I  hne  of  electric  elevators,  his  long  experience  in  both  the  manufacturing 
pd  construction  departments  of  the  elevator  business  fitting  him  for 
.Ftecting  and  remedying  weak  features  common  to  electric  elevators 
fnerally.  For  direct-current  work  he  adopted  the  costly  interpole  motor, 
ic  mechanical  controlling  devices  were  abandoned  and  electric  operating 
fvices  substituted.  Gurney  elevators  met  at  once  with  success  and  a 
umber  of  important  buildings  have  been  equipped  with  them,  including 
,ie  new  buildings  of  the  Equitable  Life  Assurance  Society,  the  Trinity 
'hurch    corporation,    the    Bush    Terminal    Warehouses    and    the    Chelsea 
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Obituary. 


'  MR.  N.  WETMORE  HALSEY,  of  the  financial  house  of  N.  W.  Halsey 
Company,  of  New  York.  Chicago  and  other  cities,  died  in  New  London, 
'onn.,  on  July  1.  Mr.  Halsey  organized  the  banking  firm  which  bears 
is  name,  and,  as  it  was  a  prominent  dealer  in  the  bonds  of  public-utility 
orporations,  he  enjoyed  a  considerable  acquaintance  among  electrical 
leo.  Mr.  Halsey  was  a  director  of  the  Electrical  Utilities  Company,  the 
(etherlands  Tramways  Corporation  and  the  Pacific  Gas  &  Electric  Com- 
aoy.  Before  organizing  his  own  bjsiness  he  was  for  many  years  the 
vsident  partner  in  New  York  City  for  N.  W.  Harris  &  Company. 


TRAINLIGUTING  CONNECTORS.— The  Delta  Star  Electric  Com- 
pany of  Chicago  has  issued  paRcs  11-14  of  its  sectional  catalog,  which 
contain  a  complete  description  of  the  automatic  and  non-automatic  Gibbs 
type  train  connectors  for  use  in  steam-railroad  train  lighting. 

ELECTRIC  BUFFING  L.\THES.— The  Emerson  Electric  Manufac- 
turing Company,  St.  Louis,  Mo.,  has  issued  Bulletin  No.  3709,  replacing 
Bulletin  No.  3707  on  electric  buffing  lathes  for  direct  and  alternating 
currents.  The  lathes  for  direct-current  circuits  have  internal  spced- 
regulating  coils  connected  to  the  switch,  giving  three  running  speeds  of 
approximately  1600,  2400  and  3400  r.p.m.  The  alternating-current 
lathes  operate  at  one  speed  only. 


BUSINESS  NOTES. 


THE  IIOLOPH.\NE  CCTMP.XNY,  NEW  YORK  OFFICE.— The  New 
York  olUcc  of  the  Holophane  Company  has  been  moved  to  16  East 
Fortieth  Street. 

INDI.^N  REFINING  COMPANY.— After  July  1  the  general  and  exec- 
utive offices  of  this  company  will  be  located  permanently  in  the  Whitehall 
Building   at    17    Battery   Place,   New   York. 

BOSTON  HOLOPH.\NE  OFFICE  MOVES.— The  Boston  office  of  the 
Holophane  Company,  in  charge  of  Mr.  H.  C.  Jones,  moved  into  new 
quarters  on  June  26  The  new  address  is  10  High  Street,  where  both 
the  office  and  stockroom  are  now  located. 

SANGAMO  CHICAGO  OFFICE.— The  Sangamo  Electric  Company, 
Springfield,  III.,  announces  that  after  July  1  its  Chicago  office  will  be  lo- 
cated at  617-631  West  Jackson  Boulevard,  occupying  joint  offices  with  the 
Delta-Star  Electric  Company,  whose  president,  Mr.  H.  W.  Young,  is  also 
manager   for  the   Sangamo  company. 

PITTSBURGH  TRANSFORMER  WESTERN  AGENCY— The  Pitts- 
burgh Transformer  Company  announces  that  its  Western  sales  agency 
will,  from  July  1,  be  conducted  by  the  Delta-Star  Electric  Company,  617 
West  Jackson  Boulevard,  Chicago,  HI.  The  Western  agency  was  formerly 
held  by  the  Republic  Electric  Company,  controlled  by  stockholders  of  the 
Delta-Star  Electric  Company.  The  officers  of  the  Delta-Star  Electric 
Company  are  H.  W.   Young,  president,  and  A.  S.  Pearl,  secretary. 

PUBLIC  SPIRIT  IN  FT.  WAYNE  WORKS.— The  Ft.  Wayne 
Electric  Works  of  the  General  Electric  Company,  Ft.  Wayne,  Ind.,  main- 
tain a  volunteer  fire  department  of  thirty  men.  This  department  is  a 
member  of  the  Northeastern  Indiana  Volunteer  Firemen's  .Xssocia- 
tion,  which  held  its  annual  reunion  June  29  at  Winchester.  The  de- 
partment from  the  Ft.  W.ayne  Electric  Works  with  the  Electrotechnic 
Band,  also  from  the  same  company,  won  first  prize  for  appearance  in 
the  parade.  Three  men  from  the  department  won  first  prize  in  the 
water  battle  and  the  hose  team  won  first  prize  in  the  hose-laying  con- 
test from  eleven  contestants.  The  Electrotechnic  Band,  in  order  to 
make  a  clean  sweep  of  it,  won  first  prize  that  evening  in  the  band 
contest  from  the  best  bands  in  the  St3t<.  Organizations  of  this  charac- 
ter do  much  to  increase  "team  spirit"  at  the  Ft.  Wayne  Electric  Works, 
and  an  outing  of  this  kind  once  in  a  while  is  greatly  appreciated  by  both 
the  fire  department  and  the  band. 
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UNITED  STATES   PATENTS   ISSUED  JULY  4.    1911. 
.  (Prepared  by  Robert   Starr   Allyn,    16  Exchange  Place,  New  York.] 
196.491.     MAGNETIC    PREPAR.\TION    OF    OSES;    A.    A.    Lockwood, 
,      London,  England.     App.  filed  April  14,  1911.     Magnetite,  oil  and  Kjb 
are   added,    the   ore   and   the   mixture   separated   in    a    wet   magneuc 
*      separator. 

■■96,606.  GROUNDING  CLAMP;  M.  H.  Bodley  and  F.  T.  Kleffman, 
:  Altoona,  Pa.  App.  filed  Nov.  21,  1910.  A  continuous  U-strip  of 
,      ilieet   meul    with    recesses    for   the    wires   and    bolts   connecting    the 

upper  and  lower  portions. 
^6,615.     ELECTRIC   SWITCH;    H.   J.    Carrigan,   Buffalo,  N.   Y.     App. 
filed   Aug.   9.    1909.     .\n   annular  row  of   fixed  contacts,  a   rotatable 
contact    arm    and    a    rotatabi;    bafHe    to    prevent    tampering    with    the 
switch  by  unauthorized  persons;  as  in  automobile  ignition  systems. 
|96,6I8.     FIRE    .A.LARiI;    A.    W.    Conirack.    Olyphant,    Pa.      App.    filed 
June   12,    1909.      An  audible  signal   is  operated  by  a   switch  actuated 
by  a  motor  set  in  operation  by  rise  in  temperature, 
96,676.     SECONDARY    BATTERY;    G.    I.    Rawson    and   L.    B.    Shultz. 
St  Louis,   Mo.     App.   filed  Jan.  9,   1911.     A  block  of  insulating  ma- 
terial   forms    a    cap    for    the    container    and    is    held    in    place    by    a 
plastic  seal. 
,96,701.     AUTOMATIC      CUT-OUT      FOR      AERIAL      TELEPHONE 
I      LINES  AND  THE  LIKE:  L.  W.  Carroll.  Anamosa,  la.     App.  filed 
I       May   24.    1907.     An    impedance    coil    in    circuit    with    the    parts    of    a 
divided  conductor  and  a  resistance  in  shunt  affected  by  hygrometric 
conditions. 
96,713.     FREQUENCY-MEASURING    INSTRUMENT:    R.    Hartmann- 
•      Kempf,   Frankfort-on-the-Main,   Germany.     App.    filed   May  31,   1907. 
The   current   impulses   vibrate    resounding   bodies   tuned    to    ditferent 


periodicities.  A  permanent  magnet  counteracts  one  set  of  alternating 
magnetic  impulses. 

996  735.  TRANSFORMER:  C.  Le  G.  Fortescue,  Wilkinsburg,  Pa.  App. 
filed  July  6,  1908.  Laminated  terminal-supporting  bridges  extend 
between    laminated    insulating   barriers   between    the    coils. 

996,758.  ELECTRIC  HEATING  DEVICES;  W.  S.  Hadaway.  hast 
Orange,  N.  J.  App.  filed  July  24,  1908.  Improvement  in  890.856 
sadiron.  The  heating  element  is  a  ribbon  disposed  as  a  flattened 
double  helix. 

996,762.  ELECTRIC  MACHINERY;  K.  Hertwig  and  F.  Collischonn, 
Frankfort-on-the-Main,  Germany.  App.  filed  May  6,  1903.  Fluc- 
tuations of  the  current  supplied  to  colliery  winding  machines  are 
compensated  for  so  that  the   work  is  stored  and   later  used. 

996  764  PRIMARY  B.\TTERY;  C.  E.  Hite,  Burlington,  N.  J.,  App. 
'filed  Aug.  16.  1906.  The  combination  of  two  receptacles,  one  of 
which  is  divided  into  compartments  by  plate  electrodes. 

996  770  COMBINED  TELEPHONE  AND  ELECTRIC  LAMP;  F.  J. 
Kc'rbel,  New  York.  N.  Y.  App.  filed  March  27,  1908.  A  stand 
with  a  bell-like  lamp  shade  and  having  a  telephone  transmitter  within 
the  bell. 

996,782.  INSULATOR:  W.  S.  Moore,  Princeton,  III.  App.  filed  Nov. 
'22,  1910.  A  block  with  grooves  above  and  below  for  cross-line 
wires,    and   tie   wires   extending  through  holes  in   the   block. 

996  S04  ALARM  INDICATOR  FOR  BOILING  PURPOSES;  G. 
'  Scliumacncr,  Wermelskirchen,  Germany.  App.  filed  Nov.  22,  1906. 
To  avoid  overboiling  of  milk,  etc.  The  alarm  device  is  supported 
by  means  decomposed  by  moist  steam. 

996  8"  BRIDGING  BLOCK  FOR  DYNAMO-ELECTRIC  -MA- 
'  CHINES;  F.  W.  Young.  East  Orange,  N.  J.  App.  filed  April  21, 
1910.  A  core  of  magnetic  material  with  an  insulating  covering  and 
an   enveloping  helix  of  magnetic  material. 
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996.833.  ELECTRIC  TOOL;  C.  B.  Coates,  Chicago,  111.  .^pp  Hied 
July  20,  1908.  A  pilot  switch  on  the  drill,  etc.,  under  control  oJ 
Ihe  "pcrator's  hand,  controls  a  larger  main  switch  supported  inde- 
pendently  of   the   tool. 

996,8-4S.  V.\POR-RECTIFIER  SYSTEM;  C.  M.  Green,  Lynn,  .Mass. 
App.  filed  Aug.  11.  1905.  .■\  mercury-vapor  rectifier  has  its  anodes 
connected  to  alternating-current  terminals  and  its  load  circitit  con- 
nected to  a  point  on  the  alternating-current  .source.  The  alternat- 
ing-current voltage  is  varied  by  means  responsive  to  the  direct 
current   in   the   load   circuit. 

996,849.  ARC  LAMP:  G.  M.  Guerrant,  Danville,  Va.  App.  filed  April 
!5,  1910.  The  electrodes  are  rotatable  circular  disks  on  axes  at 
an  angle  to  each  other  and  bodily  movable  in  intersecting  planes 
to  maintain  an  arc  in  a  fixed  position. 


N.   Y.     App.  filed 
insulating   cap   are 


996,833. — Electric  Tool. 

996,851.  CIRCUIT  INTERRUPTER;  F.  W.  Harris,  Wilkinsburg  Pa. 
App.  filed  Oct.  8,  1910.  Oil-immersed  type  for  use  in  manholes  of 
underground  cable  systems.  Cable  outlets  and  operating  lever  may 
be   independently    turned   to    any   angle    fur   convenience. 

996.853.  TERMINAL  FOR  ELECTRIC  WIRES;  G.  L.  Herz,  New 
York,  N.  Y.  App.  filed  Feb.  10,  1910.  A  spring  yoke  with  convex 
adjacent  faces  (attached  to  a  spark  plug,  etc.)  and  a  screw  eye  (on 
the  conductor  cord)    to  engage  the  yoke  rotatably. 

996.854.  AUTOMATIC  ELECTRICALLY  GOVERNED  ENGINK- 
CONTROLLING  APPAR.-\TUS;  H.  D.  Hinckley,  Hartford,  Conn. 
A;,p.  filed  Oct.  20,  1910.  A  starting  and  stoppin.;  valve  is  operated 
by  an  electric  motor  and  contrjlHr. 

996,862.  ELECTTRIC  REGISTER;  R.  Kraus,  Hamilir.n  Ontario, 
Canada.  App.  filed  July  14,  1910.  .Mternate  conductir.g  plates  and 
resistance  members  of  constant  specific  conductivity  are  arranjej  in 
groups  separated  by  non-conductors  and  yieldingiv  supported;  lor 
beating  rooms,  etc. 

996,865.  VAPOR  ELECTRIC  APPARATUS;  O.  O.  Kruh  Schenec- 
tady, N.  Y.  App.  filed  Jan.  9,  1904.  A  plurality  of  inclined  con- 
densing chambers  minimize  the  impact  caused  by  the  return  of  the 
products   of   condensation. 

996,874.  RELAY;  W.  \V.  Moak,  Schenectady,  N.  Y.  App.  filed  Oct. 
21,  1908.  The  stationary  contact  is  so  mounted  that  it  cannot  be 
thrown  out  of  adjustment  without  br-akinj  the  seal  and  opening  the 
casing   which   contains   the   movable   contact. 

996,876.  JUNCTION  BOX;  M.  J.  Myers,  Syracu: 
Nov.  26,  1907.  Closures  for  the  outlets  in  ; 
held  in   place  by  a  thin  glaze  readilv  breakable. 

996,878.  INSUL.A.TING  BUSHING;  L.  C.  Nichols,  Milwaukee,  Wis. 
App.  filed  Oct.  25,  1909.  A  series  of  flat  disks  are  held  togilher 
by  parallel  axially  extending  members  and  separated  from  the  cen- 
tral  conductor   by   a   spiral   of   paper   and   an   insulating   lifluid. 

996,883.  DYNAMO-ELECTRIC  MACHINE;  H.  C.  Reist,  Schenectady, 
^.  Y.  .^pp.  filed  March  1.  1905.  .^  cast  spider  for  the  revolving 
member  with  ventilating  and  stiffening  portions. 

996.894.  SYSTEM  OT  ELECTRICAL  DISTRIBUTION;  E.  W.  Stull, 
Milwaukee,  Wis.  .^ipp.  filed  Julv  18,  1908.  A  variable  voltage 
circuit,  a  generator  armature  in  a  second  circuit  supplied  from  the 
first  and  a  Wheatstone  bridge  arrangement  connected  for  varying 
and   reversing  the   generator   voltage. 

996.895.  COMMUTATOR  FOR  ELECTRIC  MACHINES;  W  S  Sut- 
ton, Madison,  Wis.  App.  filed  Sept.  23.  1907.  The  commutator  bars 
are  spaced  apart  and  supported  by  a  plurality  of  internal  supporting 
rings   with   a   fusible   insulating   enamel    bond   between   the   rings   and 

996,927.  ARMATURE  CORE;  T.  D.  Ihlder,  New  York,  N.  Y.  App 
filed  Dec.  8,  1904.  Laminations  combined  with  spacing  disks  of  suc- 
cessively   reduced    diameters    separated    by   air    spaces. 

996,936.  APPARATUS  FOR  EVACUATING  1NCANDESCENT-L\.\1P 
BULBS:  J.  R.  Massey,  Cleveland.  Ohio.  App.  filed  Dec.  20,  19"05. 
Automatic  machine.  Bulbs  simultaneously  heated  and  exhausted. 
A  series  of  bulbs  are  contemporaneously  in  different  stages  of 
evacuation.      (Fifty  claims.) 

996,951.  METHOD  OF  AND  APPARATUS  FOR  DEVI.\TING  ELEC- 
TRIC ARCS;  J.  J.  Thoresen  and  F.  Tharaldsen,  Norway.  App. 
filed  I-'eb.  16,  1905.  A  rotary  magnetic  field  deviates  the  arc  and  a 
current  of  gas  is  passed  through  the  arc,  for  instance,  as  in  the 
production  of  nitrogen  and  oxygen  compounds  from  air. 

996,960.  END-CELL  SW7TCH:  J.  M.  Andersen,  Boston,  Mass.  Aop. 
tiled  Dec.  20.  1910.  A  circuit  controller  is  moved  step  bv  step 
to  add  or  subtract  cells  to  or  from  a  storage  battery  in  a  central 
power   station. 

996,973.  SWITCH;  C.  E.  Carpenter,  New  York.  N.  Y.  App.  filed  May 
9,  1907.  Electiomagnetically  operated;  double  break  with  blow-out: 
a  part  of  the  magnetic  circuit  of  the  blow-out  magnet  is  formed 
by  the  armature  of  the  operating  magnet. 

996,975.  RECTIFIER  SYSTEM;  A.  Churchward  New  York  N  Y 
App.  filed  Oct.  14,  1907.  .^n  auxiliary  arc  is  produced  in  the  recti- 
fier by  means  of  a  storage  battery  when  the  main-load  current 
reaches    or    approaches   the   instabilitv    point   of   operation. 

996,979.  VAPOR  ELECTRIC  APPAR.^TUS;  J.  T.  H  Dempster 
Schenectady,  N.  Y.  App.  filed  April  21,  1904.  A  circuit  controllei^ 
in  the  tube  (lamp)  is  actuated  by  the  bombardment  of  the  vapor 
particles   in   the   arc   path. 

"^'l?"-  ,  ELECTRIC  CIRCUIT  CLOSER;  C.  F.  Lewis,  New  York, 
N.  Y.  App.  filed  May  31,  1906.  A  casing  to  be  carried,  for 
instance,  by  an  elevator  car  and  having  pivoted  arms  with  pro- 
jecting  brushes. 


997,012.  APPARATUS  FOR  CHECKING  THE  USE  OF  TEUS-l 
PHONES;  O.  Schmid,  Heilbronn,  Germany.  App.  filed  Feb.  10,1 
19n.  A  strip  of  record  paper  is  fed  by  the  movement  of  a  locking 
device   for   the   receiver   hook. 

997,036.  BURGLAR  ALARM;  C.  E.  Blackburn,  Hodge,  La.  App.  filed 
Dec.  15,  1910.  A  spring-pressed  plunger  switch  released  by  the 
opening  of  a   door  or  window. 

997.042.  CABLE  TERMINAL;  F.  B.  Cook,  Chicago,  HI.  App.  filed 
July  3,   1909.     Porcelain   distributor  formed  in  two  parts. 

997.043.  C.\ELE  TERMINAL;  F.  B.  Cook,  Chicago,  HI.  App.  filed 
July  15,  1909.  Closed-head  type,  of  two  porcelain  halves  having  ex- 
tended edges  for   fanning  strips. 

997,044;  ARC  SOLDERING  IRON;  M.  Danko,  South  Bethlehem,  Po. 
App.  filed  Oct.  22,  1910.  The  head  contains  a  shell  insulated  from 
it  and  containing  arc  terminals. 

997,054.  PENDENT  ELECTRICAL  SWITCH;  W.  J.  Gagon,  Bridge- 
port, Conn.  --^pp.  filed  Sept.  4,  1908.  Two-button  push  type  with 
special   shaped  "porcelain." 

997,066.  DE\ICE  FOR  INSULATING  THE  TWISTED  ENDS  Ot 
ELECTRIC  WIRES;  J.  Krannichfeldt.  Cologne,  Germany.  App. 
filed  Nov.  22,  1910.  A  water-tight  filled  tube  for  protection  in 
electric   ignition    ot    explosives   in   moist    earth. 

997,070.  BACTERIOLOGICAL  OVEN  OR  INCUBATOR;  H.  L.  Lowe, 
Pittsburgh,  Pa.  App.  filed  Aug.  22,  1908.  The  heating  resistances 
are  normally  in  parallel,  but  are  thrown  in  series  to  reduce  heat 
by   the  action  of  a  thermostat  in  a   surrounding   water  jacket. 

997,085.  .'^NTIST-'^TIC  FRICTION  DEVICE;  J.  J.  O'Toole,  New 
York.  N.  Y.  App.  filed  March  4,  1910.  .\  number  of  metal  brushes 
extend  across  a  lithographing  or  printing  press  to  extract  the 
static    electricity    from    the    paper. 

997,087.  INSULATED  PIPE  JOINT  OR  COUPLING;  S.  E.  Peeples, 
Washington,  D.  C.  App.  filed  Oct.  16,  1910.  Socket  and  nipple 
members  are  secured  together  with  insulation  so  as  to  prevent  con- 
densation   from   the   short-circuiting. 

997,106.  ELECTRIC  SWITCH;  J.  C.  Walden,  Mystic,  la.  App.  filer 
April  5,  1910.  Devices  carried  by  a  street-railway  car  operate  the 
track  switch   on  the  approach  of  a  car   from  either  direction. 

997,135.  TROLLEY;  W.  W.  Irwin,  EI  Paso,  Tex.  App.  filed  Nov.  23 
1910.  Two  angularly  disposed  wheels,  forming  a  passage  between 
their  flanges  for  the  wire. 

997,155.  LAMP  REGULATOR;  E.  H.  Smith,  Aberdeen,  Wash.  App 
filed  Oct.  IS,  1910.  For  varying  the  luminosity  of  an  incandescenl 
electric  light.      Has  a  ventilated  rheostat  ring  to  prevent  overheating, 

997,165.  TROLLEY;  I.  Widowicki,  Jersey  City,  N.  J.  App.  filed  Apri 
5,  1911.  Spring-pressed  guide  arms  are  pivoted  on  the  ends  ol 
the   usual    wheel    and   have    rollers   on    their    upper   ends. 

997,194.  ELECTRIC  HEATER;  B.  G.  Jamieson  and  C.  A.  Keller 
Chicago.  111.  .^pp.  filed  May  4,  1909.  A  helical  conductor  is  em 
bedded    in    waterproof   cement. 

997,215.  SIGNALING  SYSTEM  FOR  ELECTRIC  RAILWAYS;  J 
B.  Strubble,  Wilkinsburg,  Pa.  App.  filed  March  11,  1909.  Fo 
alternating-current  work.  Signaling  currents  in  the  track  circuits  ar< 
supplied  from  one  generator  and  relay  currents  are  supplied  from  ; 
second. 

997,224.      CIRCUIT    CONTROLLER;    C.    W.    Y, 
App.    filed    Nov.    4,    1909.      Two    automatic 
controller. 

997,230.  AUTOMATIC-ALARM  DRIP  PAN;  J.  F.  C.  Bendt,  Haiti 
more.  Md.  App.  filed  Jan.  16,  1911.  A  float-operated  device  for  re 
frigerators,   etc. 

P.\TEN.TS    Issued    Jijne    13,    Delayed    in    Receipt. 
994,854.      INCANDESCENT-LAMP    LOCK;    A.    O.    Mackin,   Johnstown 

Pa.  App.  filed  July  21,  1910.  .^n  attachment  having  spring  wire  coils  t. 

bind  in  an  ordinary  socket  and  a  spring  to  hold  an  ordinary  lamp. 
994,980.      ELECTRICAL  RECEPTACLE;   J.   S.   Crossley.    Solvay,  N.  Y 

App.  filed  Nov.  IS,  1909.  For  incandescent  lamps  and  plugs  and  may  H 

connected    and    disconnected   to   line    wires   in   an   outlet   box   without 

drawing    out    the    wires. 
995,100.     ELECTRIC  HAND  LAMP;  H.  Siegenbruch,  Heissen,  Germany 

App.  filed  .-Kpril  29.  1910.    The  handle  has  ball  bearings,  to  permit  thi 

lamp  to  turn  freely  and  thus  avoid  twisting  the  lamp  cord. 


996,865. — V^apor  Electric  Apparatu 


Patents  Issued  June  27.    Delayed  in  Receipt. 
996,580.     WIRELESS  TELEGRAPHY;  C.  M.  Green.  Lynn,  Mas: 
filed    Sept.    30,    1907.     A    multiplex   system    using    multiph 
Maintained    periodic   electromagnetic   waves   of   ineffective 
reinforced  in  accordance   with  the   desired   signals. 

996.582.  STATIC  PROTECTOR  FOR  V.APOR  ELECTRIC 
RATUS;  T.  L.  Hayden,  Schenectady,  N.  Y.  App.  filed  Tan.  5, 
good  conducting  shell  surrounds  one  of  the  electrodes  and 
nected  to  its  supply  lead  to  prevent  deterioration  and  arcing. 

996.583.  ELECTROLYTE  FOR  ELECTROLYTIC  CELLS;  J 
Hayden,  Schenectady,  N.  Y.  .^pp.  filed  March  5,  1908.  Soli 
ammonium  octoborat'e  with  glycerine  or  milk  sugar  for  high 
moderate    temperature    rise   and    inappreciable    deterioration. 
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fflGH-FREQUENCY  SUFERFOSED  TaEGRAFHY  AND  TELEFHONY. 

A  very  interesting  and  important  paper,  read  before  the 
recent  Chicago  convention  of  the  American  Institute  of 
Electrical  Engineers,  was  by  Major  G.  O.  Squier,  United 
States  Army,  on  his  system  of  "Multiplex  Telephony  and 
Telegraphy  by  Means  of  Electric  Waves  Guided  by  Wires." 
Up  to  the  present  time  the  science  and  art  of  electric  wire- 
less communication  has  been  built  up  and  enriched  with 
material  adapted  from  the  older  science  and  art  of  electric 
wire  communication.  In  ordinary  wire  telegraphy  the  fre- 
quency is  very  low,  speaking  from  an  alternating-current 
standpoint.  Reactances  in  the  circuit  are  therefore  rela- 
tively trivial,  and  ohmic  resistances  mainly  control  the 
strength  of  the  current  on  the  line.  In  wire  telephony,  as 
ordinarily  conducted,  the  effective  frequencies  run  up  to 
2000  cycles  per  second  and  the  reactances  of  the  circuit 
contest  with  the  ohmic  resistances  for  supremacy  in  deter- 
mining strengths  of  current.  In  wireless  telegraphy  and 
telephony,  after  tlie  electric  impulses  leave  the  mast  and 
take  their  flight  over  the  conducting  surfaces  of  land  and 
sea,  they  are  freed  almost  completely  from  the  dominion  of 
ohmic  resistance  and  are  subject  to  the  control  of  pure 
reactance,  the  power  being  carried  entirely  by  electromag- 
netic fluxes  permeating  the  air  and  free  space  at  frequen- 
cies of  hundreds  of  thousands  to  millions  of  cycles  per 
second.  A  special  technique  and  a  special  department  of 
science  have  had  to  be  developed  to  deal  with  and  measure 
the  phenomena  produced  at  such  frequencies. 

Major  Squier's  paper  indicates  a  reimportation  of  the 
knowledge  gained  in  the  wireless  arts  to  the  service  of  wire 
communication.  He  employs  the  methods  of  wireless  teleg- 
raphy and  telephony  upon  already  existing  wires  without 
disturbing  appreciably  the  regular  service  carried  on  by 
such  wires.  The  wireless  apparatus  brought  into  connec- 
tion with  such  a  circuit  does  not  disturb  telephonic  commu- 
nication, because  its  frequency  is  ultra-audible.  On  the 
other  hand,  the  regular  low  telephone  frequency  does  not 
disturb  the  wireless  apparatus,  because  the  latter  is  tuned 
to  far  higher  rates  of  vibration.  Moreover,  the  manipu- 
lation of  the  wireless  apparatus  on  the  wire  circuit  is 
very  much  simplified  and  takes  far  less  power  than  usual, 
since  the  current  is  guided  over  the  circuit  wires  in  one 
dimension  of  space,  instead  of  being  scattered  over  the 
surface  of  the  planet  in  two  dimensions.  Consequently,  at 
least  for  short  distances,  the  signals  received  are  much 
more  powerful  with  the  wireless  apparatus  over  wires  than 
over  the  sea  or  land. 

From  a  technical  standpoint  there  is  a  great  gain  in 
introducing  these  high-frequency  methods  onto  wires.  The 
reactances  developed  are  very  large  with  respect  to  the 
ohmic  resistances,  although  the  latter  are  considerably  en- 
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hanced  by  imperfect  current  penetration.  The  phenomena 
of  wire  telegraphy  and  telephony  at  100,000  cycles  per 
second  are  a  valuable  preparation  for  the  pure  reactance 
phenomena  of  wireless  telegraphy  and  telephony  at  the 
same  or  still  higher  frequencies.  The  sudden  transition 
between  the  technique  of  wire  and  wireless  operations  will 
be  avoided,  and  the  breach  in  theory  between  the  two  will 
be  filled  in.  From  a  practical  standpoint  the  advantage 
gained  by  the  Squier  methods  is  likely  to  come  more  slowly, 
owing  to  the  special  character  of  the  high-frequency  gen- 
erators used.  If  alternators  of  20,000  r.p.m.  were  easily 
procured,  the  diplexing  of  telegraph  and  telephone  circuits 
in  this  way  might  follow  speedily;  or  if  the  singing  arc 
could  be  generally  employed,  the  same  result  might  be  ex- 
pected. Nevertheless,  even  although  the  applications  come 
slowly,  they  may  be  expected  to  come  surely,  and  the  advan- 
tage of  a  potential  duplicate  system  of  communication  is  a 
permanent  asset  that  nothing  can  destroy.  The  fact  that  in 
ordinary'  wireless  communication  reactance  is  supreme  is 
shown  by  the  constant  necessity  for  tuning — that  is,  for 
balancing  positive  and  negative  reactances.  The  impor- 
tance of  such  tuning  manifests  itself  very  clearly  in  Major 
Squier's  adaptation  of  these  methods  to  wire  transmission. 
The  reactances  developed  are  so  large  that  it  becomes  de- 
sirable, or  even  imperative,  to  tune  the  circuits  to  the  high 
frequencies  employed.  As  pointed  out  in  the  paper,  it  is 
difficult  to  tell  at  the  sending  end  of  a  short  line  whether 
the  wires  at  the  receiving  end  are  disconnected  or  con- 
nected together.  With  this  new  method  of  operation  a  new 
chapter  in  the  arithmetic  of  telegraphy  and  telephony  is 
opened  and  a  wide  field  for  investigation  is  developed. 
There  can  be  no  doubt  that  the  results  of  such  investigation 
will  react  with  great  advantage  upon  the  knowledge  of 
both  wire  and  wireless  phenomena. 


GASOLINE-ELECTRIC  TRAQION. 

A  paper  on  the  development  of  gasoline-electric  traction 
abroad,  published  in  another  column,  gives  a  most  illumi- 
nating view  of  those  differences  in  practice  which,  arising 
both  from  difference  of  temperament  and  of  conditions, 
cause  striking  variations  between  American  and  European 
practice.  The  gasoline-electric  car,  or  rather  the  car  pro- 
pelled by  an  internal-combustion  engine  with  electric  reduc- 
ing gear,  has  been  in  the  field  for  some  twenty  years.  As 
Mr.  Drake,  the  author  of  the  paper  in  question,  points  out, 
the  earlier  attempts  were  handicapped  both  by  the  weight 
and  inefficiency  of  the  early  gasoline  motor  and  by  the 
employment  of  a  costly,  heavy  and  generally  useless  stor- 
age battery  as  part  of  the  equipment.  As  the  early  gasoline 
motors  had  a  very  limited  range  of  efficient  performance 
and  needed  to  be  worked  quite  near  their  full-load  rating 
to  obtain  even  tolerable  results,  the  early  experimenters 
■  traveled  upon  the  theory  of  a  gasoline  motor  running  con- 
tinuously at  full  load  and  charging  a  storage  battery,  from 
which  the  electrical  supply  could  be  drawn  as  necessary. 
The  storage  battery  itself,  with  its  enormous  weight  and 
low  efficiency,  was  enough  to  condemn  the  scheme,  and 
nothing  except  stock  issues  and  disappointment  resulted. 
As  the  gasoline  engine,  thanks  to  the  automobile,  has  been 


improved  in  efficiency,  weight  and  reliability,  it  has  beeril 
possible  to  work  it  under  good  conditions  over  a  consider 
able  range  of  load,  and  hence  to  take  up  the  work  of  trac 
tion  either  with  mechanical  coupling,  such  as  is  used  01 
the  ordinary  automobile,  or  with  the  electrical  coupling 
The  electrical  transmission  gearing  is  simple,  reliable  ani 
convenient,  and  the  fact  that  it  has  found  large  use  abroao 
is  a  safe  indication  that  it  possesses  practically  valuabli 
properties.  The  great  difference,  which  Mr.  Drake  point: 
out,  between  the  use  of  such  automobile  cars  here  and  thosi 
abroad  is  due  perhaps  to  that  gloomy  obsession  of  stand 
ardization  which  afflicts  so  many  American  engineers 
However  modest  the  original  intent  in  developing  the  gaso 
line-electric  car  in  America,  the  end  of  a  short  line  of  evo 
lution  has  been  a  heavy  motor  car  of  the  Pullman  type 
weighing,  as  Mr.  Drake  points  out,  about  i  ton  per  pas 
senger  seated,  and  entailing  upon  the  user  both  large  fixe, 
charges  and  heavy  operating  expense,  due  to  the  hug 
weight  unnecessarily  dragged  about  and  necessarily  pro 
vided  with  costly  equipment.  The  same  tendency  is  re 
fleeted  in  every  part  of  our  transportation  systems  in  thi 
country.  The  light  railway  in  the  sense  in  which  that  ten 
is  used  abroad  is  almost  unknown  in  America.  Its  func 
tion  as  feeder  to  trunk  lines  is  either  not  recognized  0 
forgotten.  Now,  the  gasoline-electric  car  is  emphatically 
car  for  light  and  infrequent  service,  to  be  used  in  situation 
where  the  traffic  is  not  heavy  enough  to  warrant  the  cor 
struction  of  a  railroad  with  regular  equipment  or  an  elec 
trie  line  of  the  ordinary  sort.  Its  field  is  distinctly  on 
separated  both  from  trunk-line  service  and  from  that  s 
fully  occupied  by  ordinary  electric  traction.  The  requirt 
nients  of  this  field  have  been  grasped  by  the  foreign  builc  1 
ers,  who  turn  out  a  light  and  relatively  inexpensive  ca  | 
amply  sufficient  to  do  its  work  and  not  undertaking  to  d 
the  work  of  anything  else. 

It  is  interesting  to  note  that  the  nearer  the  power  unil 
are  kept  to  the  sizes  familiar  in  automobile  practice  th 
more  reliable  are  the  operating  results.  The  high-powe 
car  requiring  heavy  engines  of  large  cylinder  capacity  : 
avoided  in  European  practice,  and  with  the  adoption  c 
moderate  power  and  moderate  speed  the  applicability  of  th 
system  to  light-railway  service  is  greatly  improved.  Fc 
example,  on  one  of  the  lines  described  by  Mr.  Drake  th 
locomotive,  equipped  with  a  six-cylinder,  90-hp  gasolii 
engine  and  electric  drive,  weighs  18  tons  and  commonly 
employed  to  haul  two  trailers,  each  weighing  11  tons  empt) 
thus  the  train  with  seating  capacity  of  100  passenget 
weighs  loaded  less  than  50  tons,  which  is  hardly  more  tha 
the  weight  of  a  single  gasoline-electric  car  of  typical  Amer 
can  construction.  The  commercial  speed  does  not  muc 
exceed  ten  miles  an  hour,  and  the  consumption  of  gasoline 
approximately  between  2.5  lb.  and  3  lb.  per  train-mile,  ce 
tainly  an  encouraging  figure  from  the  economic  standpoin 
particularly  at  American  prices  for  gasoline. 

Developed  along  these  lines,  which  are  strictly  those  ( 
the  European  railway,  the  gasoline-electric  car  is  givir 
promise  of  great  usefulness  and  undoubtedly  jncreasir 
popularity.  What  can  be  done  with  it  in  this  country 
another  matter.  The  development  of  transportation  hei 
seems  to  have  proceeded  largely  upon  the  theory  that  evei 
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line  is  likely  to  become  a  trunk  line  and  every  station  a 
metropolis.  In  the  early  days  of  railway  transportation 
these  great  possibilities  of  growth  were  ever  present  and 
sometimes  were  in  part  justified  by  the  result,  but  as 
the  development  of  the  country  itself  has  gone  on  it  is  per- 
fectly safe  to  say  that  certain  lines  never  can  in  any  rea- 
sonable period  become  lines  of  large  traffic,  and  that  cer- 
tain cities  do  not  have  characteristics  that  make  for  in- 
definite growth.  Hence  one  might  as  well  recognize  the 
fact  that  certain  lines  of  transportation  are  destined  for  a 
very  long  period  to  be  lines  of  light  service.  Such  lines 
may  often  be  conveniently  electrified  in  the  ordinary  way  to 
good  advantage.  Where  the  traffic  is  too  scant  even  for 
this,  the  gasoline-electric  car  would  seem  to  fill  a  very  use- 
ful place,  but  to  fill  this  place  it  should  be  relatively  light 
and  cheap  to  lower  the  fixed  and  operating  charges  to  a 
point  justified  by  the  traffic. 


.    STRESSES  IN  WIRE  SPANS. 

The  calculation  of  stresses  and  sags  in  wire  spans  is  a 
mechanical  problem  of  great  importance  to  the  electrical 
engineer.  The  rapid  strides  made  during  the  last  decade 
in  the  methods  of  constructing  high-tension  transmission 
lines  and  of  suspending  trolley  wires  for  high-speed  elec- 
tric traction  emphasize  both  the  importance  of  the  problem 
and  the  necessity  of  going  into  its  refinements.  More  than 
sixty  years  ago  Weisbach  laid  down  the  fundamental  law 
ol  the  catenary  in  exact  analytical  form,  but  the  majority 
of  writers  since  his  time  have  apparently  regarded  it  as 
unnecessarily  complex.  At  any  rate,  we  find  a  large  variety 
of  inconsistent  formulas,  usually  offered  as  approximate, 
but  seldom  with  the  error  exactly  defined.  The  best  physical 
example  of  the  catenary  is  a  link  chain  freely  suspended 
between  two  rigid  supports.  Such  a  chain  is  resistant  only 
to  longitudinal  tensio^n  and  is  perfectly  flexible  when  the 
tension  is  removed.  When  the  links  are  made  infinitesi- 
mally  short  the  chain  becomes  a  perfect  catenary.  The 
1  ordinary  calculation  of  stress  or  sag  with  given  conditions 
'  of  loading  is  not  formidable,  but  with  changes  in  loading 
:  the  analytical  treatment  becomes  somewhat  involved.  All 
materials  yield  under  stress,  but  return  to  their  original 
dimensions  when  unstressed  unless  the  yield  point  has  been 
passed — that  is,  within  the  limits  of  Hook's  law.  A  change 
of  temperature  in  the  catenary  which,  for  example,  length- 
■  ens  it  also  increases  the  sag  and  increases  it  in  much 
'  greater  proportion  than  the  heat  expansion,  provided  that 
the  ratio  of  sag  to  span  is  small,  or  over  a  few  per  cent. 
This  is  a  peculiar  property  of  the  catenary,  and  one  which 
-  responsible  for  the  complex  form  of  the  analytical  treat- 
ment. At  the  same  time  that  the  sag  increases  the  stress 
decreases,  and  by  reason  of  the  accompanying  elastic  con- 
traction the  catenary  tends  now  to  shorten.  Obviously  these 
phenomena  are  simultaneous  and  must  be  so  treated.  Un- 
der increasing  loads  the  elastic  stretching  lengthens  the 
catenary  and  thus  increases  the  sag,  in  turn  preventing  an 
increase  of  stress  proportional  to  the  increase  in  load.  In 
practice  the  perfect  catenary  is  not  attained  because  a  con- 
tinuous wire  or  a  stranded  cable  is  not  perfectly  flexible 
and  therefore  acts  to  some  extent,  near  the  supports,  like 


a  continuous  girder.  And,  again,  the  ordinary  support 
which  is  assumed  to  be  rigid  is  actually  never  so,  particu- 
larly at  tangent  intersections  with  considerable  angularity. 
The  flexible  support  which  results  with  insulators  of  the 
strain  or  suspension  type  introduces  at  least  one  more 
variable  to  deal  with  analytically.  Here,  of  course,  there 
must  be  not  only  no  possible  upward  component  of  wire 
tension — caused  by  unequal  heights  of  support — but  the 
tensions  from  continuous  spans  must  wholly  neutralize  each 
other  except  for  a  component  vertically  downward.  Diffi- 
culties arise  when  spans  of  unequal  dimensions  are  joined 
at  a  flexible  support.  These  are  easily  surmountable,  of 
course,  by  dead-ending  the  spans,  but  as  this  increases  the 
cost  it  should  be  done  only  as  careful  judgment  and  ex- 
perience dictate. 

Three  papers  on  the  subject  here  considered  were  pre- 
sented at  the  recent  Chicago  A.  I.  E.  E.  convention,  one  by 
Mr.  Percy  H.  Thomas,  one  by  Mr.  William  LeRoy  Robert- 
son and  the  other  by  Messrs.  Harold  Pender  and  H.  V. 
Thompson,  all  of  which  employ  a  combination  of  analytical 
and  graphical  methods.  The  papers  by  Messrs.  Thomas 
and  Robertson  are  notable  because  both  employ  the  rigor- 
ous theory  of  the  catenary,  and  the  treatment  presented  by 
Mr.  Thomas  is  especially  noteworthy  for  its  brevity.  Mr. 
Robertson  also  presents  an  interesting  comparison  of  vari- 
ous formulas  for  spans  with  actua^  measurements  on  an 
8o-ft.  span.  The  catenary  gives  the  closest  agreement  and 
the  parabola  is  the  second  choice.  These  observations  ought 
to  be  extended  to  longer  spans,  flanked  by  at  least  one  span 
on  each  side  in  order  to  get  the  continuous  girder  effect  and 
determine  its  magnitude.  The  paper  by  Messrs.  Pender  and 
Thompson  contains  a  very  ingenious  graphical  solution 
which  is  worthy  of  study.  One  of  the  points  to  be  empha- 
sized is  the  difficulty  which  attends  any  attempt  to  digest 
these  three  papers  at  one  sitting  and  draw  conclusions  as 
to  the  relative  facility  of  methods.  It  cannot  be  expected, 
of  course,  that  three  or  four  authors  will  make  the  same 
approach  to  a  problem  which  has  at  least  five  variables  and 
sometimes  more.  The  differences  in  nomenclature  alone 
are  very  confusing  in  these  papers,  and  the  high-tension 
committee  of  the  Institute  could  perform  a  valuable  service 
in  selecting  proper  and  consistent  nomenclature  and  estab- 
lishing— if  such  a  thing  is  feasible — a  standard  method  or 
set  of  methods  for  handling  span  problems.  This  would  be 
of  value  to  engineers  generally,  and  especially  in  the  matter 
of  teaching  the  subject  to  engineering  students.  But  what 
stands  out  most  prominently,  perhaps,  is  the  need  of  com- 
prehensive data  in  relation  to  the  sleet  and  wind  loads 
which  occur  each  winter  with  considerable  regularity.  We 
need,  of  course,  to  have  independent  values  of  wind,  sleet 
and  temperature;  we  also  need  simultaneous  values  in  all 
possible  combinations.  There  are  two  channels  of  research 
open.  One  is  the  records  of  the  Weather  Bureau,  and  the 
other  is  the  experience  of  the  wire  companies.  Both  ought 
to  be  pursued  with  diligence  and  energy,  because  the  largest 
issue  in  the  whole  problem  to-day  is  the  assumed  loading. 
Methods  of  calculation  exist  in  profusion,  and  elimination 
for  the  survival  of  the  fittest  is  much  needed.  But  of  loads 
we  know  relatively  little  and  at  that  point  arc  especially 
weak. 
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Convention  of    the  Ohio  Electric  Light  Association. 

The  seventeenth  annual  convention  of  the  Ohio  Electric 
Light  Association  will  be  held  at  Cedar  Point,  Ohio,  on 
July  23,  26,  27  and  28.  The  headquarters  of  the  association 
will  be  at  the  Breakers  Hotel,  where  arrangements  have  also 
been  made  for  an  exhibit.  The  program,  outside  of  the 
usual  address  of  the  president  and  the  reports  of  the  secre- 
tary and  treasurer,  contains  the  following  papers:  Why 
the  Central  Station  Should  Take  Over  the  Isolated  Plant. 
by  Mr.  Waldo  Weaver,  Tippecanoe  City;  Systematic  Cen- 
tral-Station Records,  by  Mr.  O.  B.  Reemelin,  Dayton; 
Limiting  the  Energy  Demand  and  Voltage  Variation  of  a 
Circuit  by  Floating  a  Flyivheel  Motor-Generator  on  the 
Line,  by  Mr.  A.  M.  Seeger,  Toledo;  Boulevard  Lighting 
System,  by  Mr.  G.  A.  Doeller,  Dayton ;  AdvantageoJis  Uses 
to  Which  Mercury-Arc  Rectifiers  May  Be  Put  on  Central- 
Station  Lines,  by  Mr.  T.  J.  Kerniode,  Cleveland ;  Report 
of  Committee  on  Motor  Application ;  The  Utility  Law  of 
Ohio  and  Its  Application  to  Electric-Light  Companies,  by 
Mr.  D.  L.  Gaskill,  Greenville ;  Pumping  Water  for  Munici- 
palities and  for  Irrigation  by  Electricity,  by  Mr.  B.  H. 
Gardner,  Dayton ;  Insurance  Rates  as  Charged  Electric- 
Light  Stations  in  Ohio,  by  Mr.  D.  L.  Gaskill,  Greenville; 
Report  of  the  Committee  on  Meters,  by  Mr.  J.  G.  Gilmartin, 
Toledo;  Motor-Driven  Refrigeration,  by  Mr.  W.  C.  Ander- 
son, Canton ;  The  Use  of  Tungsten  Lamps  in  Signs  and 
Outline  Lighting,  by  Mr.  W.  B.  Goudey,  East  Liverpool ; 
Progress  of  Electrical  Cooking  in  Small  Towns,  by  Mr.  P. 
L.  Miles,  Cleveland,  and  Report  of  Committee  on  Electrical 
Transmission. 

There  is  a  musicale  and  card  party  for  the  ladies  on  July 
25,  and  an  informal  dinner  followed  by  a  dance  in  the 
evening.  In  the  morning  of  the  next  day  a  ladies'  bowling 
party  has  been  arranged,  and  in  the  afternoon  the  ladies 
will  be  taken  for  a  boat  ride  on  Sandusky  Bay.  Later  in 
the  day  a  water-ball  game  between  central-station  men  and 
supply  men  will  take  place  on  Lake  Erie.  In  the  evening 
the  association  will  give  a  banquet  to  all  in  attendance, 
after  which  a  short  entertainment  will  be  provided.  Dur- 
ing the  afternoon  of  July  27  the  ladies  will  have  a  musicale 
and  card  party,  and  the  men  will  engage  in  a  baseball  game. 
In  the  evening  there  will  be  an  informal  banquet  followed 
by  a  vaudeville  entertainment  and  dancing.  On  the  final 
day  of  the  convention  the  ladies  will  have  another  musicale 
and  card  party. 

The  officers  of  the  association  are  as  follows:  President, 
Mr.  E.  H.  Beil.  Youngstown ;  vice-president,  Mr.  W.  C. 
Anderson,  Canton;  secretary-treasurer,  Mr.  D.  L.  Gaskill, 
Greenville. 


Chicago  Subway  Hearings. 

At  the  meeting  of  the  local  transportation  committee  of 
the  Chicago  City  Council  on  July  13  Mr.  W.  S.  Jackson,  of 
New  York,  explained  the  proposal  of  the  Chicago  Municipal 
Subway  Company.  This  company  desires  an  ordinance 
which  will  enable  it  to  build  a  comprehensive  system  of 
about  46  miles  of  subway  in  Chicago  for  about  $65,000,000. 
The  engineering  under  this  proposal  would  be  done  by  a 
city  commission,  the  company  building  the  subway  for  the 
privilege  of  operating  it  for  twenty  years.  Mr.  Jackson 
explained  the  financial  features  of  this  plan  at  considerable 
length. 

According  to  an  opinion  of  the  corporation  counsel,  pre- 
sented at  a  meeting  of  the  committee  on  July  17,  the  city 
of  Chicago  has  general  power  to  own  and  construct  a 
system  of  subways.  This  applies,  however,  to  subways  for 
the  transportation  of  passengers  and  not  of  merchandise. 
The  city  may  allow  utilities  owned  by  individuals  and  pri- 
vate corporations  to  use  a  portion  of  the  space  in  the  sub- 
way, provided  such  use  does  not  interfere  with  the  primarv 
object  of  street-Tc-'Mway  transportation.  The  expense  of 
the  reconstruction  and  readjustment  of  such  utilities  must 


be  borne  by  the  owners.  The  city  has  no  power  to  operate 
a  street  railway  in  the  proposed  subways  without  a  popular 
vote  approving  the  proposition.  However,  the  city  has  the 
power  to  lease  the  subways  to  railways  incorporated  under 
the  laws  of  the  state  for  a  term  not  exceeding  twenty  years. 
Bonds  issued  for  the  building  of  the  subways  will  be  a  lien 
upon  that  property  only,  and  are  not  to  be  included  in  the 
general  bonded  debt  of  the  city. 


Bureau  of  Mines  Electrical  Section. 


An  electrical  section  of  the  Bureau  of  Mines  was  organ- 
ized in  1909  to  investigate  the  conditions  under  which  elec- 
tricity is  used  underground,  and  in  order  to  obtain  data 
which  will  be  of  assistance  to  state  officials  who  have  charge 
of  the  regulation  and  inspection  of  mines,  and  also  to  those 
who  use  or  manufacture  electrical  mining  equipment.  This 
section  is  part  of  the  mining  experiment  station  of  the 
bureau  at  Pittsburgh.  Technical  paper  No.  4,  issued  by  the 
Bureau  of  Mines,  sets  forth  in  detail  the  purposes  and; 
equipment  of  the  section,  and  gives  an  account  of  some 
of  its  work. 

Preliminary  investigations  on  incandescent  lamps  were 
made,  which  showed  that  certain  sizes  of  lamps  when, 
broken  ignite  surrounding  explosive  mixtures  of  gas  and 
air,  and  tests  are  now  under  way  to  determine  the  factor 
of  safety  of  such  lamps  as  have  not  caused  ignition  in 
previous  experiments.  An  investigation  is  also  being  car- 
ried on  relating  to  the  action  of  acid  mine  water  upon  the 
insulation  of  electrical  conductors.  Tests  have  recently 
been  finished  of  electrical  fuses  with  relation  to  their  use 
in  mines.  Seven  different  types  of  inclosed  fuses  were 
tested  by  being  mounted  in  standard  clips  or  holders  and 
placed  inside  a  gas-tight,  boiler-iron  box,  which  was  pro- 
vided with  means  of  admitting  any  desired  percentage  of 
gas.    The  results  of  the  tests  were  as  follows : 

I.  One  or  more  sizes  of  all  the  brands  of  fuses  tested 
ignited  the  gas,  although  in  varying  degrees.  Two  brands 
ignited  the  gas  at  once ;  three  brands  ignited  it  in  more  than 
50  per  cent  of  the  tests.  2.  The  principal  sources  of  dan- 
ger in  fuses  as  they  are  now  designed  is  the  device  for 
indicating  whether  or  not  a  fuse  has  acted.  3.  Danger 
from  blowing  at  the  relief  ports  will  probably  develop  in 
some,  and  possibly  in  all,  brands  if  tested  with  enough  gen- 
erating capacity. 


Boston  Electric  Vehicle  Club. 


The  Electric  Vehicle  Club  of  Boston  held  a  meeting  on 
July  12  which  had  been  postponed  from  the  week  pre- 
vious owing  to  the  nearness  of  the  holiday.  Mr.  L.  A. 
Tirrell,  of  the  Commercial  Truck  Company  of  America, 
presided,  and  after  luncheon  Secretary  Gibbs  told  of  adver- 
tising work  that  has  been  done  through  the  daily  news- 
papers of  a  sort  that  is  especially  timely,  in  that  many 
horses  are  being  struck  down  by  the  heat.  On  July  8  read- 
ing notices,  calling  public  attention  to  the  advantages  of 
electric  trucks  in  hot  w-eather,  were  inserted  in  the  Boston 
papers,  one  of  which  was  generous  enough  to  run  the 
matter  as  news  in  its  "hot-weather  story."  He  showed 
a  photograph  of  a  grouping  of  the  1 14  horse  vehicles  and 
30-odd  gasoline  cars  that  are  to  be  replaced  soon  by 
electric  cars  and  trucks. 

Mr.  Tirrell  advocated  a  plan  of  starting  a  night  school 
for  the  instruction  of  drivers  of  electric  vehicles,  particular- 
ly trucks,  at  which  instruction  will  be  given  in  the  repair 
of  motor  vehicles,  besides  lectures  by  experts  on  matters 
pertaining  to  the  use  and  care  of  the  vehicles.  The  plan 
met  with  the  approval  of  the  club,  which,  it  is  planned, 
will  back  the  enterprise. 

Mr.  C.  F.  Smith,  head  of  the  automobile  division  of  the 
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Boston  Edison  transportation  department,  said  that  drivers 
are  now  being  trained  in  his  garage  and  that  the  plan  is 
very  successful.  Mr.  Kelly,  of  the  Edison  Storage  Ratterv 
Company,  of  New  York,  said  that  Macy's  department  store, 
in  that  city,  punishes  drivers  of  electric  delivery  wagons 
who  fail  to  take  care  of  their  cars  by  putting  them  back  to 
driving  horse  wagons.  This  has  the  etYect  of  making  them 
very  careful  thereafter. 

It  was  voted  that  the  chairman  name  a  conunittce  on  the 
proposed  school,  and  his  choice  will  be  announced  later 
The  sessions  of  the  club  are  suspended  until  about  Sept. 
15.  subject  to  special  call. 


National  Electrical  Contractors'  Association. 


The  eleventh  annual  convention  of  the  National  Electrical 
Contractors'  Association  ,was  held  at  the  International 
Hotel,  Niagara  Falls,  X.  Y.,  July  19,  20  and  21.  The  at- 
tendance numbered  about  200,  representing  different  sec- 
tions of  the  United  States  and  Canada. 

One   session  was  devoted   to  the  presentation  and  dis- 

ission  of  papers  as  follows:  Relation  Betzveen  the  Cen- 
tral Station  and  the  Contractor,  by  Mr.  Arthur  Williams, 
New  York;  Credit  Proteetion,  by  Mr.  Franz  Xeil.son,  New 
York;  The  Proper  Lamp  for  the  Circuit,  by  Mr.  P.  F. 
Bander,  National  Electric  Lamp  Association,  Cleveland ; 
The  National  Fire  Protective  Association,  by  Mr.  F.  E. 
Cabot,  Boston;  The  Contractor  as  a  Merchant,  by  Mr.  C.  E. 
Whitehorn,  New  York ;  Co-operation  in  the  Electrical  In- 
dustry, by  Mr.  P.  S.  Dodd,  National  Electric  Lamp  Asso- 
ciation, Cleveland.  The  business  of  the  association  was 
transacted  in  closed  sessions,  at  which,  among  other  subjects, 
practical  and  economic  matters  relating  to  labor  and  other 
kindred  questions  were  discussed  by  the  contractors. 

As  usual  at  these  conventions,  many  forms  of  entertain- 
ment were  provided.  On  the  opening  day  there  was  a  ride 
for  ladies  and  guests  around  the  falls  and  to  points  of 
interest  with  Messrs.  Emmet  Fleming  and  O.  W.  Cutler  in 
charge.  In  the  evening  a  reception  and  dance  was  given 
at  the  International  Hotel,  Mr.  and  Mrs.  M.  L.  Barnes  and 
Mr.  and  Mrs.  P.  N.  Thorpe  receiving.  On  July  20  there 
was  a  banquet  for  ladies,  guests  and  members,  followed  by 
a  vaudeville  performance.  On  the  following  day  a  trip  was 
taken  over  the  Gorge  Route  and  visits  made  to  the  Niagara 
Falls  power  houses  and  to  the  Catholic  College  grounds. 
In  the  afternoon  there  was  a  baseball  game  between 
teams  of  Eastern  and  \Vestern  contractors. 

During  the  convention  the  Sons  of  Jove  held  a  rejuvena- 
••<in  at  which  between  thirty  and  forty  new  members  were 

■tiated,  the  ceremony  being  in  charge  of  Mr.  A.  E.  Brock. 

The  association  has  made  remarkable  progress  during  the 
past  year  under  the  administration  of  President  M.  L. 
Barnes,  of  Troy,  N.  Y.,  the  membership  having  increased 
over  80  per  cent,  and  the  coming  year  promises  to  make  a 
similarly  good  showing. 

The  officers  elected  for  the  ensuing  year  are  as  follows: 
President,  Mr.  M.  L.  Barnes,  Troy,  N.  Y. ;  first  vice-presi- 
dent, Mr.  Ernest  Freeman,  Chicago;  second  vice-president, 
Mr.  H.  S.  Potter,  Boston;  third  vice-president.  Mr.  J.  C. 
Hatzei,  New  York ;  treasurer,  Mr.  John  R.  Galloway,  Wash- 
ington, D.  C. ;  secretary,  Mr.  W.  H.  Morton,  Utica.  N.  Y. ; 
i  sergeant-at-arms.  Mr.  J.  C.  Sterns.  Buffalo. 


Chicago  Electrical  News. 

PROB.MiLE    MERGER    OF    SUBURB.\N'    ELECTRIC    COMPANIES    NEAR 
CHICAGO. 

It  is  generally  believed,  as  previously  reported  in  these 
■  columns,    that    the    North    Shore    Electric    Company,    the 


Economy  Light  &  Power  Company  and  the  Illinois  Valley 
Gas  &  Electric  Company  will  be  merged  in  one  company, 
which  may,  perhaps,  be  called  the  Chicago  Suburban  Edison 
Company.  All  of  the  companies  named  operate  in  north- 
eastern Illinois,  within  a  radius  of  100  miles  from  Chicago, 
and  all  of  them  are  controlled  by  interests  friendly  to  the 
Commonwealth  Edison  Company  of  Chicago.  Mr.  Samuel 
Insull,  who  is  president  of  the  Commonwealth  Edison  Com- 
pany, is  also  president  of  the  three  other  companies.  The 
North  Shore  company  supplies  electricity  in  the  suburban 
area  immediately  surrounding  Chicago,  The  Ixcniomy  com- 
pany has  its  operating  headquarters  in  Joliet,  where  it  has 
a  water-power  plant  on  the  Desplaincs  River,  and  it  sup- 
plies electrical  energy  in  and  near  Joliet.  The  Illinois  Val- 
ley Gas  &  Electric  Company  was  formed  about  a  year  ago 
and  took  over  a  number  of  public-utility  properties  in  La 
Sajle,  Grundy,  Will  and  adjoining  counties  in  northern 
Illinois.  Its  operating  headquarters  arc  at  Streator,  and  it 
may  be  said  to  possess  the  outer  belt  of  territory  served 
by  tlie  three  companies.  The  three  companies  have  many 
interests  in  common,  and  an  amalgamation  has  been  ex- 
pected for  some  time,  although  no  official  announcement  of 
the  merger  has  been  made  at  this  writing.  The  combined 
capital  stocks  of  the  three  companies  which  are  expected 
to  be  merged  amount  to  about  $12,000,000,  and  the  com- 
bined bond  issues  outstanding  amount  to  about  $5,000,000. 
The  companies  serve  a  very  wide  area — approximately 
3200  sq.  miles — and  supply  public  utilities  to  about  150  cities 
and  villages. 

It  is  reported  that  the  Kankakee  Gas  &  Electric  Com- 
pany, of  Kankakee.  111.,  and  the  Chicago  &  Southern  Trac- 
tion Company,  which  operates  an  interurban  line  between 
Chicago  and  Kankakee,  will  be  taken  into  the  new  combina- 
tion. The  total  capitalization  of  the  Kankakee  company  is 
$1,300,000,  and  it  supplies  electrical  energy  in  the  city  of 
Kankakee  and  also  in  the  suburban  connnunities  of  Bradley 
and  Bourbonnais.  The  Chicago  &  Southern  Traction  Com- 
pany is  in  the  hands  of  receivers.  It  purchases  electrical 
energy  from  the  North  Shore  Electric  Company. 

CENTRAL-STATION    ASM)    ISOLATED    PLANTS    IN    CHICAGO. 

In  the  report  of  the  department  of  electricity  of  the 
city  of  Chicago  for  the  year  1910  there  is  given  the  follow- 
ing interesting  table  showing  the  number  of  electric- 
lighting  stations  and  lamps  in  the  city  under  the  jurisdic- 
tion of  the  department : 


.stations. 

Arc 
Lamps. 

Incandescent 
Lamps. 

Commercial  companies,    central  sta- 

21 
763 

7 

13 

17,769 
19,670 
12,366 

80 

3,565.860 

877.0.U 

City  plants,  street  lighting 

City  plants,  isolated,  including  water 

3.449 

804 

49.85.S 

4.446,343 

To  most  electrical  men  it  will  be  rather  surprising  to 
know  that  there  are  eighteen  commercial  central-station 
concerns  in  Chicago.  The  largest  of  these,  of  course,  is 
the  Commonwealth  Edison  Company,  with  four  generating 
plants,  serving  3,406,643  incandescent  lamps  (3.730,078  on 
Tune  3,  191 1  ),  16.857  ore  lamps  and  industrial  motors  rated 
at  177.785  hp.  Considering  rating  of  motors  connected,  the 
next  largest  concern  is  the  Sanitary  District  of  Chicago, 
with  10,430  incandescent  lamps.  175  arc  lamps  and  motors 
rated  at  12,639  ^P-  The  third  on  the  list  in  this  order  is  the 
Cosmopolitan  Electric  Company,  with  48,450  incandescent 
lamps.  113  arc  lamps  and  motors  rated  at  3209  hp. 
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rREPARATION     FOR     TllK     NtW     STREET     I.KillTI.VG    OF     CHICAGO. 

Under  its  contract  with  the  city  of  Chicago  the  Sanitary 
District  of  Chicago,  which  operates  the  hydroelectric  plant 
on  the  Chicago  Drainage  Canal,  is  to  finance  an  ultimate 
addition  of  10,000  street  arc  lamps  to  the  12,300  municipal 
street  arc  lamps  now  in  service.  The  Sanitary  District  has 
arranged  to  purchase  the  large  amount  of  material  neces- 
sary for  this  extension,  but  some  delay  has  been  caused  be- 
cause the  exact  make  of  lamp  to  be  used  has  not  been  de- 
cided. The  district  intends  to  use  powerful  flame-arc  lamps, 
and  in  its  specifications  called  for  4000  inclosed  series  alter- 
nating-current lamps  of  this  type  for  initial  equipment. 
Bids  were  received  from  the  General  Electric  Company 
and  the  Stave  Electrical  Company  under  these  specifications, 
the  former  offering  a  double-globe  lamp  requiring  trimming 
every  ninety  hours,  and  the  latter  a  single-globe  lamp  said 
to  be  guaranteed  for  125  hours.  The  Stave  lamp  is  a  lamp 
of  foreign  design,  but  if  it  is  selected  for  the  Chicago  con- 
tract the  lamps  will  probably  be  made  in  this  country  by 
the  Westinghouse  Electric  &  Manufacturing  Company. 

The  specifications  require  that  the  lamps  must  be  adapted 
for  service  on  street-lighting  circuits,  connected  in  series 
to  a  maximum  of  100.  The  lamp  must  be  of  the  flame  type, 
differentially  wound,  with  superimposed  electrodes  and  fo- 
cusing arc.  Each  lamp  must  be  provided  with  an  accessible 
automatic  cut-out.  The  inner  globe,  where  there  is  an 
inner  globe,  must  be  of  clear  glass,  not  less  than  3  in.  in- 
ternal diameter.  All  lamps  must  be  adjusted  for  operation 
on  a  current  of  10  amp,  at  a  frequency  of  60  cycles,  with 
from  50  volts  to  60  volts  at  the  arc.  The  watts  consumed 
between  the  terminals  of  the  lamp  must  not  exceed  465. 
Under  the  above  conditions  the  lamp  must  operate  at  a 
power-factor  of  not  less  than  78  per  cent.  The  voltage 
regulation  of  the  arc  must  be  normally  between  the  limits 
of  50  to  60,  and  the  hours  of  life  specified  shall  not  be 
less  than  ninety  hours  on  the  average  for  each  trim.  The 
automatic  cut-out  must  be  adjusted  to  extinguish  the  lamp 
before  the  voltage  of  the  arc  exceeds  75. 

Lamps  were  supplied  by  the  two  companies  mentioned, 
for  testing,  and  were  subjected  to  a  test  of  twelve  days' 
duration  at  the  terminal  station  of  the  Sanitary  District  by 
Messrs.  E.  Fenger  and  A.  B.  Gates,  testing  engineers,  under 
the  supervision  of  Mr.  E.  B.  Ellicott,  electrical  engineer  for 
the  Sanitary  District.  Tests  were  made  with  electrodes  giving 
both  yellow  and  white  light  to  show  variation  or  swings  in 
candle-power  for  an  hour's  burning.  Photometric  measure- 
ments were  made  at  various  angles,  and  the  amperes  and 
volts  consumed  were  also  measured.  Other  tests  were  made 
to  show  the  characteristics  of  the  lamps  in  starting;  this  is 
an  important  feature  in  flame-arc  operation,  owing  to  the 
resistance  of  the  slag  of  the  electrodes.  Furthermore,  the 
temperature  rise  of  the  cut-out  circuit  when  in  operation 
was  tested.  Curves  were  plotted  showing  the  distribution 
of  light  for  the  two  lamps  and  for  both  yellow  and  white 
light,  as  well  as  for  American-made  and  foreign  electrodes. 
The  report  on  these  tests  is  now  in  the  hands  of  the  trustees 
of  the  Sanitary  District. 

As  the  long-burning  flame-arc  lamps  are  practically  of  a 
new  type  and  unusually  powerful,  it  was  deemed  essential 
by  the  Sanitary  District  that  a  durability  test  be  made,  and 
for  that  purpose  the  district  offered  to  purchase  250  of  each 
of  the  types  of  lamps  submitted  and  subject  them  to  a  sixty- 
day  operating  test.  This  proposal  was  unsatisfactory  to 
one  of  the  bidders,  however,  and  consequently  the  selection 
of  the  lamp  was  undecided  at  the  time  this  was  written.  It 
is  hoped  that  at  the  meeting  of  the  trustees  on  July  27  some 
conclusion  will  be  reached.  One  result  of  the  tests  of  the 
Sanitary  District  seemed  to  be  that  there  was  practically 
no  difference  in  efficiency  whether  the  electrodes  giving 
white  or  those  giving  yellow  light  were  used. 

Contracts  recently  entered  into  by  the  Sanitary  District 
for  material  to  be  used  in  carrying  out  its  contract  for  the 
city    street-lighting    extension,    in    addition    to    those    men- 
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tioned  heretofore,  are  as  follows:  Republic  Electric  Com- 
pany, sixteen  2So-kva  transformers  at  $829  each;  Electric 
Railway  Equipment  Company,  tubular  wrought-iron  lamp- 
poles,  standard  pipe  and  extra  strong  pipe,  at  the  prices 
named  in  its  bid,  approximating  $25,000;  Fort  Wayne  Elec- 
tric Works,  oil-immersed  constant-current  regulators  at  $284 
for  each  regulator  complete ;  Western  Electric  Company, 
300  miles  of  No.  6  weatherproof  wire  at  $81.12  per  mile; 
Ferguson  &  Lange  Foundry  Company,  2000  cast-iron  lamp 
brackets  at  $3.40  each. 

ANOTHER    TELEPHONE   REPORT    FOR    CHICAGO. 

At  its  meeting  on  July  17  the  committee  on  gas,  oil  and 
electric  light  of  the  Chicago  City  Council  instructed  Mr. 
Edward  W.  Bemis,  who  has  just  made  a  report  on  the  gas 
rates  of  Chicago,  to  make  an  investigation  of  the  affairs  of 
the  Chicago  Telephone  Company  to  the  end  that  the  com- 
mittee may  have  further  expert  information  in  preparing 
for  the  proposed  revision  of  telephone  rates.  This  will  be 
the  third  report  of  experts  on  the  telephone-rate  subject  to 
be  made  in  Chicago  within  a  short  time.  The  first  was  a 
joint  report  by  the  Arthur  Young  Company  and  D.  C.  & 
W.  D.  Jackson,  engineers.  This  was  not  satisfactory  to  the 
city  and  was  not  accepted,  although  there  was  no  criticism 
of  the  engineers'  end  of  the  report.  Then  Mr.  W.  J.  Hage- 
nah,  formerly  connected  with  the  Wisconsin  Railroad  Com- 
mission, was  called  in,  and  he  made  a  very  elaborate  report 
on  the  telephone  situation  for  the  committee.  Since  this 
report  was  presented  there  has  been  a  change  in  the  politi- 
cal complexion  of  the  committee,  and  now  Mr.  Berriis  has 
been  retained  to  make  a  third  report,  so  the  subject  will  be 
well  covered,  apparently. 

Mr.  Bemis  made  a  statement  to  the  committee  in  whic^ 
he  explained  that  he  would  have  to  examine  certain  parte 
of  the  Hagenah  report,  such  as  the  present  valuation  o| 
the  plant,  the  method  of  figuring  depreciation,  classification 
of  service,  etc.  He  could  not  tell  in  advance  how  much  th(i 
work  would  cost,  but  said  that  he  would  give  his  service  a| 
the  rate  of  $50  a  day  and  expenses.  He  though  the  prob^ 
able  cost  of  his  telephone  report  would  be  less  than  $^ 
The  Hagenah  telephone  report  cost  about  $6,000,  this  sun 
including  the  remuneration  of  Mr.  Hagenah's  assistants.! 
Mr.  Hagenah  also  made  a  report  on  gas  rates.  This  was| 
made  under  greater  pressure  and  cost  about  $8,000 
$9,000.  The  city  paid  $2,500  for  the  Young  portion  of  the 
Jackson-Young  report,  although  the  claim  is  said  to  have 
been  $3,700.  It  is  said  that  the  compensation  for  the  Jack- 
son end  of  that  report  has  not  been  agreed  upon.  These 
figures  are  interesting  as  indicating  the  amount  of  money 
which  municipalities  now  feel  authorized  in  paying  to 
secure  expert  information  in  relation  to  pressing  questions 
of  public-utility  adjustment. 


Electric  Vehicle  Service  in  Springfield  (Mass; ) 
Fire  Department. 

Motor  vehicles  have  of  late  been  taking  a  place  of  increas- 
ing prominence  in  fire-department  service,  and  where  the 
horse  has  been  discarded  the  area  of  protection  has  been 
greatly  increased,  both  in  urban  and  suburban  fire  fighting. 
The  city  of  Springfield,  Mass.,  has  the  distinction  to  be  the 
first  in  the  United  States  to  make  a  thorough  service  appli- 
cation of  the  electric  vehicle  in  fire-department  operation, 
an  85-ft.  aerial  ladder  truck  and  a  combination  hose  and 
chemical  wagon  having  been  propelled  by  electricity  with 
entire  success  since  their  installation  in  March  of  the 
present  year.  Marked  economies  in  the  cost  of  operation 
are  indicated  by  the  use  of  electric  vehicles  in  this  important 
service,  and  as  might  have  been  expected,  the  apparatus  has 
demonstrated  100  per  cent  reliability,  the  fire  department 
executives  being  enthusiastic  in  their  praise  of  electric  auto-  • 
mobile  equipment  in  place  of  horses.  i 
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The  Springfield  apparatus  was  selected  only  after  an  ex- 
austive  investigation  of  the  best  types  of  gasoline  engine- 
riven  fire-dcpartuKMit  equipment.  l",nergy  is  supplictl  by 
le  United  Electric  Light  Company,  of  Springfield,  and  the 
quipment  is  housed  at  the  central  headquarters  station  on 
'vnchon  Street,  in  the  heart  of  the  business  district.  New 
uarters  will  shortly  be  taken  up  in  a  new  and  improved 
tation  in  the  Court  Square  district,  the  latter  being  fitted 
ith  only  motor-driven  apparatus  and  equipped  with  the 
itest  type  of  signaling  devices,  automatic  machinery  and 
atteries.  Xo  provision  for  horses  is  being  made  in  the  new 
eadquarters  building. 

i  The  new  electrically  driven  truck  carries  a  total  length  of 
25  ft.  in  ladders  and  a  crew  of  seven  men,  all  of  whom  are 
vailable  for  service  after  the  equipment  reaches  a  fire, 
he  ladder  truck  was  built  by  the  Seagrave  Company, 
olumbus,  Ohio,  and  is  driven  by  four  3-hp,  direct-current 
lotors  mounted  in  the  wheels  on  the  Couple-Gear  system, 
nergy  being  supplied  from  a  battery  of  eighty  cells  of 
N'ational"  seventeen-plate,  "WBX"  storage  units.  The 
i-uck  has  a  guaranteed  maximum  speed  of  twenty  miles  per 
■our  on  a  level  roadway,  and  on  a  test  run  made  a  half- 
jle  in  1  min.  17  sec.  corresponding  to  a  speed  of  23.4  miles 
'.■r  hour.  The  weight  of  the  truck,  including  its  full  com- 
ement  of  men,  is  10  tons,  and  it  will  run  about  15  miles 
:  full  speed  on  a  single  charge.  The  truck  is  equipped  with 
■  side  seat  and  special  steering  gear,  Sangamo  amp-hour 
eter,  motor-driven  syren,  electric  tail-lamp  and  tungsten 
;ad-lanip.  The  apparatus  has  five  speeds  in  both  the  for- 
■ard  and  reverse  direction. 
The  combination  wagon  is  provided  with  a  40-gal.  chemi- 
il  tank  and  200  ft.  of  chemical  hose,  besides  1000  ft.  of 
igular  2j/2-in.  fire  hose.    It  is  driven  by  four  3-hp  motors 


regulator  were  supplied  by  the  Cutler-Hammer  Manufac- 
turing Company,  Milwaukee,  Wis.  Flexible  cables  with 
plug  connections  convey  the  energy  to  the  battery-charging 
plugs  on  the  apparatus.  The  charging  equipment  occupies 
a  space  5  ft.  long  by  3  ft.  wide.  A  Weston  voltmeter  and 
ammeter  are  installed,  and  the  apparatus  can  be  disconnected 
within  one  or  two  seconds  in  case  an  alarm  is  received 
during  the  charging  period.  About  ten  alarms  per  month 
are  at  present  answered  by  the  electrically  driven  vehicles, 
their  district  in  the  main  covering  a  radius  of  i  mile  from 
the  business  center  of  the  city. 

The  results  of  operation  have  been  satisfactory  in  every 
particular.  On  a  test  run  the  ladder  truck  ascended  a  12 
per  cent  grade  at  a  speed  of  8  miles  per  hour.  Its  reliability 
is  unquestionably  superior  to  that  of  gasoline,  on  account 
of  the  complexities  of  the  latter  equipment.  Three  new 
electrically  driven  hose  wagons  have  just  been  ordered  by 
the  city  authorities  in  spite  of  the  vigorous  competition  of 
local  gasoline  machine  manufacturers  having  a  strong  foot- 
hold in  the  city.  The  cost  of  energy  for  the  first  month's 
service  was  only  $3.78,  and  for  the  second  month  %7.77,  the 
rate  being  about  3  cents  per  kw-hour.  The  initial  cost  of 
the  motor-driven  ladder  truck  was  about  $12,000.  A  first- 
class  horse  outfit  costs  about  $5,500,  but  the  annual  cost  of 
operation  by  horses  is  far  greater  than  with  electricity. 
Three  horses  cannot  be  maintained  in  the  condition  neces- 
sary for  fire-department  service  on  less  than  $1,000  per 
vear.  The  cost  of  shoeing  horses  with  the  best  rubber  pads 
is  at  least  $4  per  month.  The  small  cost  of  energy  is  note- 
worthy, and  even  if  a  life  of  but  a  single  year  should  be 
obtained  from  the  battery,  which  is,  of  course,  an  absurdly 
short  time  of  usefulness,  there  would  still  be  a  margin  of 
nearly  100  per  cent  in  favor  of  electricity.  Both  Chief 
Daggett  and  Assistant-Chief  Kimball  spoke  to  the  writer 
in  the  highest  terms  of  commendation  of  the  electric- 
vehicle  equipment,  pointing  out  that  it  can  be  handled  more 
rapidly  and  safely  on  the  streets  than  horses,  emphasizing 
the  quicker  acceleration  possible,  the  readiness  with  which 
a  higher  average  speed  can  be  maintained,  and  especially 
touching  upon  the  value  of  the  driver  as  an  additional  fire- 
fighting  unit,  the  perfect  condition  of  the  engine  houses 
from  the  sanitary  point  of  view,  absence  of  heavy  expense 
in  maintaining  exercising  outfits  and  costly  planking  in 
stalls,  and  the  saving  in  time  effected  through  the  omission 
of  the  usual  "quick  hitching"  of  harnesses,  opening  of  stall 
doors  and  traversing  of  the  engine-house  rooms  by  horses. 
There  is  no  question,  judging  from  the  experience  of 
Springfield,  that  the  low  cost  of  operation,  reliability  and 
speed  of  service  rendered  by  the  electric  automobile  will 
result  in  its  general  application  in  fire-department  service 
in  this  country.  On  account  of  the  intermittent  character 
of  the  service  and  the  low  mileage  usually  run  off  per  unit 
per  month,  the  load  of  such  apparatus  does  not  appear  to 
be  very  striking  in  each  individual  case,  but  it  is  essentially 
of  the' off-peak  or  at  least  the  long-hour  type,  and  is  worth 
cultivating  by  central  stations. 


1  the  Couple-Gear  system,  and  weighs  about  seven  tons. 
S  speed  guarantee  is  30  miles  an  hour,  and  its  battery 
aipment  is  the  same  as  that  of  the  ladder  truck  above 
ioned.  On  account  of  the  high  speed  made  by  this  out- 
•Presto-lite"  searchlight  equipment  has  been  supplied. 
.1  electric  horn  is  provided,  and  the  tail  lighting  is  by 
<^tricity.  On  a  12  per  cent  grade  this  apparatus  has  made 
^measured  speed  of  12  miles  per  hour.  The  combination 
t.tfit  was  purchased  in  various  localities  and  the  parts 
iSerabled  by  the  department  organization  at  Springfield. 

!Both  pieces  of  apparatus  are  supplied  with  energy  through 
7-7  Crocker-Wheeler  motor-generator  set  located  in  the 
adquarters  station.  This  outfit  consists  of  a  35-amp,  220- 
It  generator,  driven  by  a  direct-connected  500-volt,  direct- 
•xrent  motor  running  at  1175  r.p.ni.  The  motor-starter, 
Utery -charging  rheostatic  equipment  and  generator  field 


Electric  Train-Lighting  Development. 

The  advent  of  the  low-voltage  tungsten  lamp  into  the 
train-lighting  field  has  given  a  marked  impetus  to  the  use 
of  electricity  in  this  class  of  service.  Year  by  year  the 
standards  of  comfort  on  the  best  American  railway  trains 
rise  higher,  and  along  with  the  recent  adoption  of  triple- 
width  window  screens  in  Pullman  cars  the  improved  use 
of  fan  motors  and  tungsten  lamps  is  an  important  factor  in 
the  comfort  of  summer  travel.  In  the  latest  steel-car 
equipments  considerable  detailed  study  has  been  given  to 
the  selection  of  lamps  and  shades,  to  the  provision  of 
adequate  control  circuits  carried  in  iron  conduit,  the  adop- 
tion of  artistic  fittings,  and  the  arrangement  of  lighting 
units  to  meet  the  requirements  of  taste  and  convenience. 
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The  superiority  of  electric  train  lighting  has  never  been 
better  shown  than  in  the  recent  period  of  excessive  heat, 
when  the  atmospheric  conditions  in  Pullmans  equipped  with 
Pintsch  gas  mantles  were  almost  unendurable. 

The  advantages  of  electric  train  lighting  are  generally 
appreciated  by  the  traveling  public,  but  the  perfection  of 
the  latest  installations  of  this  service  is  not  so  widely 
known.  As  a  result  of  the  study  which  has  been  given  to 
the  illumination  of  sleeping  cars  the  passenger  finds  him- 
self in  possession  of  a  remarkably  flexible  equipment.  In 
a  typical  twelve-section  Pullman  with  mahogany  finish  the 
principal  lighting  is  accomplished  by  five  four-light  pendent 
fixtures  equipped  with  translucent  shades,  the  fixtures  in 
each  case  being  located  above  the  center  aisle  about  7^  ft. 
above  the  floor.  Each  fixture  is  equipped  with  four  15- 
watt,  32-volt  tungsten  incandescents,  each  pair  of  lamps 
being  hung  at  right  angles  to  the  other,  thus  providing  for 
both  the  longitudinal  and  the  lateral  illumination  of  the 
aisle  and  adjacent  seats.  The  location  of  the  fixture  cen- 
ters opposite  the  bulkheads  between  the  sections  on  each 
side  enables  the  occupants  of  eight  seats  to  read  in  com- 
fort, the  berth  lights  being  available  for  supplementary 
service  when  necessary.  As  a  rule  these  lights,  consisting 
of  15-watt  units,  and  allotted  two  for  each  upper  and  two 
for  each  lower  berth,  are  not  required  for  reading  before 
the  curtains  are  draw-n  for  the  night,  the  distribution  from 
the  aisle  being  adequate  for  all  open-section  activities. 
The  combination  of  the  lower-berth  lamp  pockets  w-ith  a 
clothes  hook,  and  the  provision  of  a  controlling  spring 
and  button  with  reflector  of  parabolic  type,  mark  a  dis- 
tinct forward  step  in  the  direction  of  simplicity  and  con- 
venience. On  the  hottest  night  the  15-watt  berth  lamp 
may  be  used  with  little  sacrifice  of  comfort,  the  low  ex- 
penditure of  energ)-  being  insufficient  to  raise  the  tempera- 
ture of  the  section  perceptibly.  Any  other  form  of  lighting 
in  such  a  limited  space  and  behind  curtains  of  an  inflam- 
mable character  would  be  out  of  the  question. 

The  lighting  of  all  doorways  by  overhead  lamps  of  15- 
watt  rating,  and  in  particular  the  illumination  of  vestibules 
with  lamps  provided  with  downward  reflectors  throwing 
light  upon  the  steps  and  hand  rails,  is  an  important  im- 
provement in  detail  accomplished  during  the  last  few 
years.  The  provision  of  numerous  sectionalizing  push-but- 
ton switches,  of  one  or  two  lamps  above  each  mirror,  in 
addition  to  the  installation  of  a  single  unit  in  the  center 
of  the  ceiling  of  toilet-rooms  and  a  three  or  four-light  fix- 
ture in  washrooms,  with  about  eight  lamps  in  the  state- 
room, complete  the  equipment.  The  cost  of  operation  of  a 
total  of  about  100  15-watt  lamps  per  car  is  moderate 
\vith  the  present  .system  of  axle  generation,  and  the  char- 
acter of  illumination,  its  steadiness,  cleanliness  and  safety 
are  certain  to  lead  in  the  future  to  a  still  wider  use  of  elec- 
tricity in  the  field  of  train  lighting. 


Hydroelectric  Developments  in  Sweden. 

Through  the  work  of  the  Royal  Water  Power  Commis- 
sion, which  was  established  in  January,  1909,  accurate  fig- 
ures have  been  obtained  as  to  the  water-power  developed 
and  available  in  Sweden.  According  to  a  preliminary  re- 
port recently  published  by  this  commission  the  total  water- 
power  in  Sweden  is  estimated  to  be  10,000,000  hp  during 
six  to  nine  months  of  the  year,  and  about  2,500,000  hp  dur- 
ing the  low-water  period.  By  regulating  dams,  lakes  and 
rivers  the  low-water  power  can  be  increased  to  3,600,000 
hp  and  possibly  5,000,000  hp.  Taking  into  consideration  the 
fact  that  many  power  consumers,  such  as  electrochemical 
factories  and  certain  electrical  furnaces,  sawmills  and  pulp 
mills,  can  to  advantage  use  the  so-called  "season  power." 
that  is,  use  more  power  during  the  high-water  periods,  it  is 
estimated  that  about  3,800,000  hp  to  5,000,000  hp  could  be 
utilized  at  present. 


According  to  statistics  of  1908  the  developed  water-power 
was  at  the  end  of  that  year  420,000  hp,  of  which  165,000  hp 
was  used  for  driving  electric  generators.  The  total  power 
generated  by  hydroelectric,  steam  and  other  motive  powers 
during  1908  amounted  to  930,000  hp.  Adding  the  water- 
power  development  finished  since  1908  the  total  water- 
power  output  is  estimated  to  be  about  600,000  hp,  of  which 
about  340,000  hp  is  being  used  for  driving  electric  genera- 
tors. In  the  above-mentioned  statistics  the  total  rating  of 
stations  above  500  hp  aggregates  450.000  hp.  The  station; 
grouped  according  to  rating  of  turbines  are  as  follows: 
Three  stations  larger  than  20,000  hp;  two  stations  of  10,000 
hp  to  20,000  hp ;  eight  stations  of  5000  hp  to  10,000  hp ;  102 
stations  of  1000  hp  to  5000  hp. 

The  largest  rivers  are  in  the  northern  part  of  the  coun- 
try, where,  unfortunately,  the  disadvantages  for  water- 
power  developments  are  considerable  on  account  of  the 
severe  climate  and  the  long  low-water  period.  On  account 
of  these  facts  some  of  the  northern  power  schemes  provide 
for  an  actual  use  of  only  five  to  seven  months  of  the  year 
Owing  to  the  cold  climate  one  power  station,  at  Porjus,  or 
the  Lule  River,  is  being  built  50  m  below  the  surface,  with 
intake  and  discharge  tunnels  of  considerable  length.  In  the 
middle  and  southern  part  of  Sweden  the  conditions  are  mort 
favorable,  but  not  by  any  means  ideal. 

The  hydroelectric  power  output  during  the  years  1899- 
1908  increased  by  80  per  cent.  Practically  all  the  power  is 
usee!  for  industrial  and  municipal  purposes.  The  questior 
of  using  electrical  energy  for  railway  motive  power  is  stil 
in  an  early  stage  in  Sweden,  though  experiments  have  beer 
made  bv  the  government  under  direction  of  Mr.  Rober 
Dahlander  to  determine  the  adaptability  of  electric  niotiv( 
power  for  railroads,  and  the  report  on  the  subject  seem.' 
to  leave  no  doubt  that  a  considerable  portion  of  the  Stati 
railroads  will  be  electrified  in  the  near  future.  On  one  sec 
tion,  Kiruna-Riksgransen,  a  distance  of  80  miles,  the  worl 
of  electrification  has  alreadv  commenced,  as  mentioned  in  th' 
Electrical  JVorld  of  Oct.  13,  1910.  The  power  station  a 
Porjus,  on  the  Lule  River,  is  being  built  and  transmissioi 
lines  installed,  for  which  work  the  government  has  appro 
priated  $6,000,000,  the  installation  to  be  completed  in  1914 
A  railroad  connecting  Porjus  with  Gellivare,  on  the  main  litii 
between  Lulea  and  Riksgransen,  is  also  being  built,  and  01 
Dec.  I,  1910,  about  20  miles  were  finished,  the  whole  distanCi 
being  34  miles.  This  road  forms  part  of  the  Inland  Rail 
road  being  built  from  Gellivare  to  Ostersund,  a  distance  0 
nearly  400  miles.  About  ico  miles  of  the  southern  part  0 
this  road  is  completed  and  partly  opened.  This  road  wil 
have  an  ample  supply  of  water-power  along  its  whole  lengfl 
from  the  large  northern  rivers,  and  will  along  its  rout 
open  a  new  country  for  various  industrial  enterprises.  Th 
country  it  traverses  is  very  sparsely  populated,  some  0 
the  provinces  having  only  one  to  five  inhabitants  per  squar 
mile.  The  government  has  recently  bought  waterfall 
costing  $1,350,000  in  the  southern  part  of  Sweden,  an' 
most  likely  appropriations  will  be  made  by  the  Riksdag  fo 
electrification  of  other  lines  of  the  government   railroad; 

The  government  owns  at  present  waterfalls  with  a 
effective  power  of  approximately  880,000  hp,  of  whic 
about  670,000  hp  does  not  require  any  storage.  These  fig 
ures  do  not  include  a  number  of  large  falls  in  Norrlaii' 
the  ownership  of  which  is  in  dispute.  The  largest  f.ii 
owned  by  the  government  are  Trollhattan,  Porjus  and  .\\ 
karleby.  Trollhattan  is  now  generating  40,000  hp  and  ha 
an  additional  40,000  hp  under  development,  the  ultimat 
capacity  being  150,000  hp.  The  Porjus  plant,  now  bein 
built,  will  have  50,000  hp  output  with  provision  for  an  ac 
ditional  50,000  hp.  The  Alfkarleby  plant  is  designed  fc 
40,000  hp  initial  output  with  provision  for  considerab! 
future  enlargement.  Plans  for  this  station  have  recentl 
been  submitted  to  the  government  for  approval.  Son 
larger  falls  which  the  government  owns,  or  claims  to  owi 
have  not  yet  been  developed. 
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,  A  number  of  municipalities  have  in  recent  years  built 
ydroeiectric  plants  for  electric-railway  and  street-lighting 
.urposes.  Electric  street  lighting  is  installed  in  seventy 
if  the  total  ninety-five  cities  in  Sweden,  and  in  a  large 
.uraber  of  towns  and  small  villages  all  over  the  country, 
lost  of  the  municipalities  buying  energy  from  private  in- 
ustrial  plants. 

I  In  the  zone  which  extends  betwen  GeHe  and  Gothen- 
urg  there  are  an  exceptionally  large  number  of  plants. 
I'his  district  is  a  well-populated  and  well-developed 
.art  of  the  country,  rich  in  mining  and  other  indus- 
fial  centers.  Among  the  largest  power  schemes  in  this 
ection  are  Trollhiittan,  Bullerforsen.  GuUspang  and 
Ivarnsveden.  The  government  is  rebuilding  and  deepen- 
.if  the  TroUhattan  Canal  from  Gothenburg  to  Lake 
I'anem  at  a  cost  of  $6,200,000,  vi'hich  will  largely  increase 
|ie  possibilities  for  industrial  development  in  this  part 
,f  the  country. 

.  In  Gotaland  there  are  several  large  power  schemes,  most 
iiiportant  of  which  are  the  Yngeredsfors,  on  the  River 
itran;  four  interconnected  plants,  Majenfors,  Bassalt, 
/pper  and  Lower  Knared,  on  the  River  Lagan;  Fridafors 
jid  Hemsjo,  on  the  River  Morrumsan,  and  Torsebro,  on 
ne  River  Halgean,  all  of  which  are  private  industrial 
,lants.  Besides  these  there  are  a  number  of  textile  and 
jood  mills,  pulp  and  flour  mills,  etc.,  which  have  isolated 
)lants. 

•  In  Norrland  the  principal  industries  are  saw  and  pulp 
dilling  and  mining.  Sawmills  do  not,  as  a  rule,  use  hydro- 
(lectric  power,  most  of  the  mills  being  driven  by  steam, 
;sing  waste  for  combustion.  If,  however,  a  profitable  use 
ould  be  found  for  the  waste  water-power  would  be  more 
pmmonly  used.  The  wood-pulp  industry,  the  chemical  as 
rell  ,as  the  mechanical,  can  with  advantage  use  hydro- 
jlectric  power.  The  chemical  wood-pulp  industry  needs  a 
■K;re  regular  power  supply  than  the  mechanical,  which  can 
/se  the  '"season  power"  to  a  large  extent.  This  is  a  great 
fjvantage  as  the  northern  rivers  carry  considerably  less 
^.ler  in  the  winter.  Recently  several  large  pulp  mills 
introduced  electric  motive  power,  for  instance,  the 
i  Sulphite  mill  which  employs  about  seventy-five 
;jtors  for  individual  drives.  Other  installations  of  equal 
mportance  are  being  made.  The  different  industries 
prved  and  the  respective  amount  of  energy  consumed  by 
nch  are  shown  in  the  following  table: 

,  Hor;e-.mwer 

mlustry SO.OOO 

indi^stry 140,000 

-  •chemical   industry -. 35,000 

L    industrj- 10,000 

.  .nnng  and  various  smaller  motor  loads 185.000 

■  Up  to  the  end  of  last  year  a  total  of  910  concessions  had 
cen  granted  for  electric  works  and  undertakings  in 
weden.  Those  for  long-distance  transmission  have  an 
ggregate  rating  of  253,300  hp  and  an  aggregate  length  of 
'ne  of  2500  miles.  Of  the  total,  127  were  granted  in  1910 
•nd  represent  50,260  hp.  The  most  important  are  the  Bul- 
>rfors  station,  24.000  hp.  belonging  to  the  Stora  Koppar- 
<;rgs  Bergslags  Company,  and  the  Mockfjard  station, 
'1  i^oo  hp,  of  the  Grangesburg  Company. 


Municipal  Ownership  in  England. 


:  The  present  status  and  prospects  of  municipal  electrical 
upply  are  discussed  in  an  article  in  a  recent  issue  of  the 
■ondon  Times,  with  particular  reference  to  the  recent 
nnual  meeting  of  the  Incorporated  Municipal  Electrical 
l^ssociation.  When  this  society  was  formed  sixteen  years 
,go  there  were  about  thirty  municipal  electric-lighting 
•lants  in  Great  Britain,  with  a  capital  of  about  $10,000,000. 
NOW  there  are  320  municipal  stations,  with  a  total  invest- 
lent  of  nearly  $225,000,000. 


Regarding  financing  oi  muuKipal  enterprises  it  is  staltd 
that  the  expectations  of  early  enthusiasts  have  not  been 
fully  realized.  The  net  earnings  on  about  $200,000,000  of 
municipal  electrical  capital  are,  according  to  the  "Manual  of 
Electrical  Undertakings,"  $15,766,125;  and  after  paying 
$5,691,580  in  interest,  $5,934,555  to  sinking  fund,  $1,568,545 
for  bad  debts  and  special  charges,  placing  $1,380,210  to 
depreciation  and  reserve,  and  $1,340,400  to  taxes,  there  is 
a  deficit  of  $149,165.  These  figures  can  hardly  be  said  to 
show  a  very  broad  margin.  Interest  and  sinking  fund 
absorb  so  much  of  the  net  earnings  that  there  is  compara- 
tively little  left  for  contingencies  or  those  contributions 
to  the  municipal  treasury  which  taxpayers  were  once 
taught  to  regard  as  a  means  of  reducing  their  burdens  to  a 
minimum. 

The  members  of  the  I.  M.  E.  A.  regard  payments  to  re- 
duce taxes  as  a  vicious  policy.  Their  object  is  to  cheapen 
and  extend  the  services  of  electricity  as  far  as  possible,  and 
from  that  point  of  view  the  milking  of  balances  by  the 
borough  treasurer  is  considered  contrary  to  the  public  in- 
terest. The  city  councils  have  often  forced  the  electricity 
committee  to  increase  their  contributions  beyond  the  limit 
proposed  by  the  later  and  in  this  have  always  been  heartily 
supported  by  the  gas  committees,  whose  members  argue 
that  the  electricity  department  ought  to  relieve  the  taxes 
on  the  same  scale  as  the  gas  department.  The  relative 
claims  of  these  two  public-service  departments,  which  are 
to  a  large  extent  competitive,  present  one  of  the  most 
critical  problems  before  the  local  authorities.  The  effort 
of  the  gas  committee  is  often  concentrated  upon  forcing 
municipal  electric  undertakings  to  charge  higher  prices,  to 
put  larger  sums  to  reserve,  to  pay  more  to  the  taxes,  and  to 
take  no  steps  in  developing  business  by  advertising  and 
kindred  methods.  This,  it  is  stated,  is  a  form  of  pressure 
which  the  I.  M.  E.  A.  must,  for  its  own  sake,  resist  to  the 
utmost;  and  its  resistance  may  be  supported  by  the  argu- 
ment that  the  public  is  entitled  to  the  best  that  electricity 
can  offer,  at  the  lowest  possible  price,  independently  of  the 
effects  that  this  electrical  advance  may  have  upon  the 
progress  of  gas. 

One  serious  question  that  will  come  up  before  the  coun- 
cil of  the  I.  M.  E.  A.  is  the  matter  of  raising  loans.  Not 
many-  years  ago  the  process  of  applying  to  the  Local  Govern- 
ment Board  for  permission  to  raise  loans  for  electrical 
development  was  more  or  less  a  pleasant  formality.  Lately, 
however,  it  has  become  a  searching  inquisition  and  there 
has  undoubtedly  been  some  effect  in  checking  outlay  upon 
municipal  supply  undertakings.  Central-station  engineers 
have  postponed  the  evil  day  as  long  as  possible,  and  they 
have  Ijeen  inclined  to  ask  sanction  for  the  lowest  possible 
amount  rather  than  for  the  sum  they  would  like  to  spend 
upon  the  liberal  development  of  their  business.  At  present 
a  local  authority  has  no  means  of  raising  working  capital 
except  as  part  of  a  special  loan.  A  municipality  can  raise 
and  spend  money  only  on  objects  specified  when  the  money 
is  raised  by  application  to  the  Local  Government  Board. 
This  system  is  stated  to  be  inappropriate  to  the  conditions 
of  electric  supply  progress.  The  amount  of  working  capital 
required  cannot  be  estimated  far  ahead,  and  there  is  always 
a  reasonable  demand  for  some  simple  machinery  or  for 
extension  of  mains  and  plant  which  will  require  extra 
capital   to   be   raised. 

Another  important  question  before  the  association  is 
stated  to  be  the  securing  of  power  by  municipal  electrical 
authorities  to  wire  premises  and  to  sell  fittings,  motors  and 
cooking  and  heating  apparatus.  There  is  a  very  strenuous 
opposition  against  this  by  electrical  contractors,  plumbers, 
taxpayers'  associations  and  even  the  gas  interests,  and  it  is 
doubtful  whether  the  association  will  find  it  advisable  to 
advocate  such  a  measure.  It  would  seem  rather  to  be 
desirable  in  the  interest  of  electrical  progress  to  gain  the 
co-operation  of  the  contractors  and  the  electrical  trade 
by  not  opposing  their  interests. 
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Proposed  Public  Service  Commission  in  Illinois. 

A  commission  consisting  of  five  State  Senators  and  five 
State  Representatives  has  been  appointed  by  the  Illinois 
Legislature  to  investigate  the  general  subject  of  public- 
service  conunissions,  with  a  view  to  forming  a  public-service 
commission  in  the  State  of  Illinois.  This  commission  will 
regulate  the  affairs  of  electric-light  and  gas  companies, 
telephone  and  telegraph  companies,  heat,  water  and  power 
utilities  and  probably  street  railways.  The  commission  will 
have  ample  time  to  study  the  subject  and  make  a  report, 
for  a  year  and  a  half  will  elapse  before  the  next  regular 
session  of  the  Legislature.  Senator  John  Dailey,  of  Peoria, 
is  chairman  of  the  commission,  and  Representative  William 
P.  Holaday,  of  Georgetown,  is  secretary.  The  Legislature 
failed  to  make  any  appropriation  for  the  commission's  ex- 
penses, owing  to  a  political  fight,  but  the  members  of  the 
joint  committee  promise  to  go  ahead  just  the  same,  paying 
their  own  expenses  and  trusting  to  the  Legislature  to  re- 
imburse them.  They  propose  to  visit  Madison,  Wis. ; 
Albany,  N.  Y. ;  New  York  and  Boston  in  securing  informa- 
tion on  the  subject  of  public-service  commissions. 


New  York  Commission    News. 


The  Public  Service  Commission,  Second  District,  has 
authorized  the  Ft.  Covington  Light,  Heat  &  Power  Com- 
pany to  make  a  first  mortgage  covering  all  its  properties 
to  secure  the  issue  of  $7,000  of  bonds.  The  company  is 
allowed  to  issue  at  present  $S,ooo  of  bonds  to  discharge 
and  refund  existing  obligations,  and  a  hearing  is  ordered 
upon  the  request  for  $2,000  additional  bonds  to  be  used  for 
construction  of  a  concrete  dam. 

After  several  postponements,  hearings  were  begun  July 
13  before  Commissioner  Maltbie  on  a  series  of  investiga- 
tions of  certain  rates  of  the  Edison  Electric  Illuminating 
Company  of  Brooklyn,  alleged  discriminations  having  been 
called  to  the  attention  of  the  commission.  Counsel  for  the 
commission  placed  in  evidence  the  receipted  bills  of  several 
customers  to  show  the  rates  under  which  these  customers 
had  been  charged,  after  which  the  question  of  minimum 
guarantee  on  certain  forms  of  contracts  was  taken  up. 
Mr.  W.  W.  Freeman,  vice-president  of  the  Brooklyn  com- 
pany, testified  that  the  guarantee  on  a  customer's  bill  de- 
pends upon  the  equipment  installed  and  connected  in  serv- 
ice. Thus,  if  a  customer  has  a  contract  for  fifty  sockets,  he 
is  held  to  the  guarantee  on  this  equipment  whether  or  not 
all  of  these  sockets  are  in  actual  use,  on  the  theorv 
that  the  actual  use  of  lamps  is  something  entirely  within  the 
province  of  the  customer  and  not  known  to  the  companv. 
The  hearing  was  adjourned  to  July  20,  1911. 


New  Jersey  Commission  News. 

The  following  rulings  by  the  Board  of  Public  Utility 
Commissioners  of  New  Jersey  have  recently  been  made 
public  in  printed  form : 

An  indorsement  of  the  policy  of  regulated  monopolv 
rather  than  competition  was  given  in  the  ruling  on  the  ap- 
plication of  the  Atlantic  Highlands  Gas  Company  for  the 
approval  of  an  ordinance  passed  by  the  township  committee 
of  Shrewsbury.  The  board  held  that  competition  is  likely  to 
be  short-lived  and  that  the  services  afforded  by  public  utili- 
ties tend  eventually  to  be  rendered  under  conditions  of 
monopol}'.  Where  competing  companies  serving  the  same 
consumers  finally  unite  the  unnecessary  duplication  of  plant 
and  appliances  entails  a  permanent  burden  upon  the  public. 
The  creation  of  various  boards  and  commissions  with  super- 
visory powers  over  public  utilities  and  often  with  eventual 
powers  of  rate  fixing  demonstrates  that  the  illusive  doc- 
trine of  competition  in  this  field  is  being  superseded  by  an 
experimental  regime  of  strictly  regulated  monopoly.     How- 


ever, exceptional  circumstances  might  exist  in  particul; 
cases  and  warrant  approval  of  an  ordinance  to  a  competir 
company.  Such  conditions  were  not  found  to  exist  in  tl 
case  under  consideration. 

In  passing  upon  the  continuance  by  public  utilities 
existing  rates  for  educational  and  charitable  purposes,] 
board  has  announced  that  the  continuance  of  existing 
which  have  the  sanction  of  custom,  where  such  rates! 
presumably  of  assistance  in  facilitating  education  andl 
administration  of  charities,  and  thus  in  line  with  ptf 
policy,  will  not  be  regarded  as  conflicting  with  the  stai 
prior  to  the  hearing  and  determination  of  specific  cases  i^ 
volving   the   points   at    issue. 

The  board  has  called  attention  to  the  fact  that  its  I 
proval  of  the  issue  of  securities  by  a  public-utility  corpj 
tion  does  not  imply  any  confirmation  of  the  business 
financial  standing  of  the  issuing  corporation  as  a  wH 
This  action  by  the  board  was  rendered  necessary  by  rea 
of  misleading  statements  published  to  influence  the  salq 
certain  public-utility  securities.  The  board  has  also  c^ 
attention  to  the  fact  that  it  has  not  authorized  the  incr| 
of  rates  by  certain  public  utilities,  unfounded  statementj 
the  contrary  notwithstanding. 

The  board  has  ordered  the  Atlantic  Coast  Electric 
pany  to  print  upon  each  bill  rendered  for  metered  ser 
the  readings  of  the  meter  at  the  time  the  charge  is  mac 
and  when  the  last  preceding  charge  was  made,  and  also 
brief,  clear  description  of  the  company's  method  for  reac 
ing  meters. 

At  the  June  term  of  the  Supreme  Court  the  order  of  tl 
Board  of  Public  Utility  Commissioners  restoring  a  reduc« 
rate  of  fare  to  school  children  over  the  lines  of  the  Publ 
Service  Railway  Company  was  sustained.  The  court  calk 
attention  to  the  carrying  of  small  children  free  of  charg 
and  claimed  that  there  was  no  reason  why  the  special  ra 
accorded  to  school  children  should  be  considered  undu 
preferential. 


Massachusetts  Commission  News. 


The  Massachusetts  Gas  &  Electric  Light  Commis^ 
on  July  14  gave  its  decision  in  the  matter  of  the 
applications  of  the  Greenfield  Electric  Light  &  Power  < 
pany  and  the  Shelburne  Falls  Electric  Light  &  Powi 
Company,  and  of  the  Greenfield  Company  and  the  Colra 
Electric  Light  &  Power  Company,  respectively,  determinir 
that  the  facilities  for  furnishing  electricity  for  all  purpoS' 
will  not  be  diminished  by  the  consolidations  of  these  coi; 
panics  and  that  the  consolidations  are  consistent  with  tl 
public  interest.  The  applications  were  heard  at  the  san 
time.  The  terms  of  both  consolidations  had  been  approve 
at  meetings  called  for  the  purpose,  by  votes  representir 
more  than  two-thirds  of  the  interests  of  the  contractii 
parties. 

The  Greenfield  company  operates  in  that  town  and 
Deerfield,  Northfield  and  Bernardston.  The  Shelburn 
Falls  company  operates  in  that  town  and  Buckland.  She 
burne  Falls  is  contiguous  to  Greenfield.  The  Colrain  con 
pany  supplies  electricity  in  Colrain,  which  is  also  contigi 
ous  to  Greenfield.  The  Shelburne  Falls  company  was  0 
ganized  in  1909,  and  in  1910  acquired  the  property  and  bus 
ness  of  a  partnership  that  had  before  that  time  operatt 
under  the  same  name.  It  issued  stock  to  the  amount  ( 
$45,000.  which  is  now  outstanding.  The  plant  had  on  Api 
30,  1911,  a  book  value  of  $66,401.95  and  other  assets  ( 
$5,891.51.  and  owed  $26,448.36.  It  has  as  yet  paid  r 
dividends. 

The  Colrain  company  was  organized  in  1908  with  capit 
stock  of  $2,500.  April  30,  1911,  it  had  a  plant  with  a  hoc 
value  of  $2,710.58,  and  other  assets  of  $568.85,  owin 
$1,073.76.  It  has  never  paid  a  dividend.  Since  June  3 
1910.  the  Shelburne  Falls  and  the  Colrain  companies  hav 
passed  under  the  control  of  the  owners  of  the  Greenfic 
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lonany.  With  this  change  of  ovvncrsiiip  the  two  former 
lopanies  ceased  to  generate  and  instead  bought  electrical 
ai(5)'  from  the  Greenfield  company.  The  prices  which 
(rtiil  in  Greenfield  have  been  put  in  force  in  the  other 
ovs  and  for  all  practical  purposes  the  three  companies 
la-  been  operating  as  one  company. 

1  the  terms  of  the  agreement  to  consolidate  the  Shel- 
mie  Falls  and  the  Colrain  companies  are  to  convey  to  the 
3r  nfield  company  their  franchises,  locations,  moneys  and 
)tY{  property  and  the  Greenfield  company  is  to  issue  and 
Lxiange,  share  for  share,  at  par.  475  shares  of  its  capital 
10  .  respectively,  for  the  outstanding  450  shares  of  the 
ibijurne  Falls  company  and  the  twenty-five  shares  of  the 
ro  lin  company.  By  an  order  simultaneously  adopted  the 
ir^nfield  company  has  been  authorized  to  issue  475  shares 
d  :w  capital  stock  for  the  purpose  of  effecting  the  con- 
oUtions. 

'  e  consolidated  company  will  be  known  as  the  Green- 
iel  Electric  Light  &  Power  Company. 

l.om  Sept.  30.  1908,  to  April  30,  1911,  the  cost  of  addi- 
ioi  to  the  Greenfield  company's  plant,  less  depreciation 
inc.-redits,  was  about  $95,000.  The  company  had  made,  at 
he  atter  date  contracts  for  additions  to  its  generating 
lia  that  were  to  cost  $65,000.  The  board  authorizes,  in 
idc,ion  to  the  issues  of  the  475  shares  for  effecting  the 
»r,ilidations,  the  issue  of  1275  shares  of  new  stock,  the 
irc-eds  of  950  of  which  shall  be  used  for  the  purpose  of 
an.ling  obligations  of  the  company,  and  of  325  shares  to 
ia>or  additions  to  the  plant  made  subsequent  to  .April  30, 
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Ohio  Commission  News. 


■^e  Ohio  Public  Service  Commission  still  remains  the 
lai*:)ad  Commission  and  will,  as  in  the  past,  have  to  give 
ttMion  to  this  branch  of  its  work.  Consequently,  with 
he  dditions  made  by  the  new  public  utilities  law,  it  will 
lav  its  hands  full, 

I  is  believed  that  the  Columbus  natural-gas  rate  will  be 
he  rst  real  case  brought  before  the  new  commission.  The 
ityias  fixed  a  rate  of  30  cents,  while  the  company  desires 
no .  It  will  be  for  the  commission  to  decide  upon  the 
ea:nableness  of  the  demand  made  by  the  city. 

Te  public  utilities  law  makes  it  impossible  for  electric 
igl  and  power,  gas,  telephone  and  other  such  companies 
0  Aend  the  usual  courtesies  to  ministers,  who  in  the  future 
vilteceive  neither  free  service  nor  reduced  rates.  The 
ml  favored  ones  named  in  the  bill  are  the  federal  govern- 
ne\  state  government  and  its  subdivisions  and  employees 
)f  le  companies.  Where  contracts  exist  between  com- 
)ar's  and  ministers  they  will  not  be  abrogated,  but  when 
:he- expire  there  will  be  no  renewal.  This  is  one  among 
henteresting  features  that  have  resulted  so  far  from  an 
nv'tigation  of  the  law. 


Maryland  Commission  News. 


c  Maryland  Public  Service  Commission  last  week 
posinned  until  July  26  consideration  of  the  application  of 
theVashington,  Potomac  &  Chesapeake  Railway  Company 
for'ermission  to  increase  its  capital  stock  from  $500,000  to 
f2,o,ooo  and  to  issue  bonds  to  the  extent  of  another 
f2,.<i,ooo,  the  proceeds  to  be  used  to  complete  its  road 
thrigh  Prince  George's  and  St.  Mary's  Counties.  Mem- 
ber of  the  commission  were  anxious  to  ascertain  the  re- 
spc^ibility  of  the  parties  behind  the  project  and  other 
infmation.  Mr.  Edgar  .\llan  Poe  represented  Mr.  Henry 
VV.tVatson,  of  Philadelphia,  w^ho  owns  the  railroad  fran- 
:hi  ,  and,  while  not  able  to  give  at  once  information  sought 
by  le  commission,  stated  that  he  would  gather  all  the  data 
iesed  for  presentation  at  a  future  meeting  of  the  commis- 
='"■    Mr.  W.   Bernard  Duke  objected  to  any  recognition 


of  .Mr.  Watson's  franchise  on  the  grounds  that  holders  of 
the  franchise  arc  required  to  construct  at  least  5  miles  of 
road  each  year,  a  duty  that  the  company  had  failed  to  per- 
form;  therefore  proceedings  are  in  order  to  vacate  the 
charter.  The  commission  also  received  a  letter  from  Mr. 
A.  B.  Linderman,  of  Philadelphia,  asking  for  a  postpone- 
ment. 

The  Baltimore  &  Virginia  Railroad  Company,  which  re- 
cently acquired  the  interest  of  Mr.  Edward  Lauterbach, 
of  New  York,  in  what  is  generally  known  as  the  old  Drum 
Point  Railroad  last  week  made  application  to  the  Public 
Service  Commission  for  permission  to  begin  construction 
work  on  the  section  running  from  Millersville  through 
.\nne  Arundel  and  Calvert  Counties  to  the  terminus  on 
Drum  Point  Harbor.  Plans  for  financing  the  road,  which 
has  been  capitalized  at  $2,000,000,  have,  it  is  said,  already 
been  worked  out,  and  application  for  permission  to  issue  that 
anioinit  of  stock,  together  with  $500,000  in  first-mortgage 
5  per  cent  bonds,  will  shortly  be  made  to  the  Public  Service 
Commission,  which,  under  the  law,  must  pass  on  all  such 
matter.  The  necessary  advertisements  have  been  running 
for  about  fifteen  days.  Application  for  permission  to 
begin  construction  was  made  at  this  time  because  the  issu- 
ance of  stock  is  not  necessarily  a  prerequisite. 


Canadian  Hydroelectric  Commission  News. 

A  controversy  has  arisen  as  to  whether  the  present  rates 
for  supplying  electricity  in  Brantford,  Ont.,  are  higher  than 
in  similar  cities  supplied  by  the  Hydroelectric  Commission. 
At  present  Brantford  is  paying  8)2  cents  per  kw-hour  for 
residential  lighting,  with  10  per  cent  off  for  prompt  pay- 
ment, and  $48  for  arc  lamps  for  street  lighting.  It  is  con- 
tended by  the  Hydroelectric  supporters  in  the  city  that  these 
rates  are  much  higher  than  those  charged  in  Berlin,  Ont. 
The  Western  Counties  Electric  Company,  which  is  supply- 
ing electricity  to  Brantford,  has  written  to  the  City  Council 
denying  that  the  rates  are  higher  than  the  prices  charged 
in  Hydroelectric  municipalities.  This  company,  which  is 
a  subsidiary  company  of  the  Cataract  Power  and  the 
Dominion  Power  &  Transmission  companies,  of  Hamilton, 
Ont..  is  operating  in  Brantford  under  a  five-year  contract 
which  guarantees  rates  10  per  cent  less  than  those  charged 
in  any  Hydroelectric  city,  the  cost  of  transmission  being 
taken  into  consideration.  A  special  meeting  of  the  Council 
will  be  called  to  take  the  matter  up.  The  contract  with 
Brantford  was  the  cause  of  agitation  in  the  city  during  1907 
and  1908,  owing  to  the  keen  competition  between  advocates 
of  the  Hydroelectric  Commission  and  of  the  Cataract 
Power  Company,  and  the  action  of  the  City  Council  in 
giving  the  contract  to  the  Cataract  company  gained  for 
Brantford  the  distinction  of  being  the  only  municipality 
that  declined  to  enter  into  the  arrangement  made  by  other 
western  Ontario  municipalities  with  the  Hydroelectric 
Commission  for  the  supply  of  energy  under  a  thirty-year 
contract. 


CURRENT    NEWS   AND    NOTES. 

Date  of  Xext  \'e.\r's  N.  E.  L.  A.  Conven'tio.n. — The 
date  for  the  next  convention  of  the  National  Electric  Light 
Association  has  been  fixed  for  June  10  to  14,  1912.  The 
convention  will  be  held  in  Seattle,  unless  some  unforeseen 
change  is  made  in  the  plans. 


Illinois  Centr.vl  Railroad  Promotes  Electrical 
Study. — Courses  announced  by  the  Illinois  Central  Rail- 
road education  bureau  for  its  employees  include  elementary 
electricity.  Additional  courses  probably  will  provide  for 
the  study  of  electric  light  and  power,  as  well  as  telegraphy 
and  telephony. 
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X'er.mont  Electrical  AssocIATIO^■. — The  tenth  annual 
meeting  of  the  \'ermont  Electrical  Association  will  be  held 
at  Lake  Dunmore,  Vt.,  Sept.  13  and  14,  191 1.  Mr.  A.  B. 
Marsden,  ilanchester,  \t.,  is  secretary. 

*  *     * 

Automatic  Emergency-Brake  Operation. — Much  favor- 
able connnent  has  been  created  by  the  successful  operation 
of  an  automatic  emergency  brake  on  a  New  York  subway 
train  when  Motorman  \V.  A.  Stone  died  while  the  train 
was  running  at  full  speed  on  July  15.  It  is  believed  that 
the  motorman  was  killed  by  striking  a  post  while  leaning 
from  the  side  of  the  cab.  The  push-button  relay  switch  on 
the  controller  handle  acted  inmiediately  to  set  the  brakes 
and  bring  the  train  to  rest  within  several  hundred  feet. 

*  *     * 

Gas  Rates  in  Chicago. — The  Chicago  City  Council  has 
passed  the  ordinance  fixing  the  rates  for  gas  for  a  five-year 
period  at  y-,  cents  for  the  first  year,  70  cents  for  the  second 
and  third  years  and  68  cents  for  the  fourth  and  fifth  years. 
It  is  provided,  however,  that  the  company  shall  be  per- 
mitted to  charge  a  penalty  of  5  cents  per  1000  ft.  if  con- 
sumers do  not  pay  their  bills  within  ten  days.  The  People's 
Gas  Light  &  Coke  Company  has  not  accepted  the  ordinance, 
and  it  may  refuse  to  do  so,  necessitating  extended  litigation 
until  the  courts  decide  whether  the  rates  offered  by  the  city 
give  the  company  a  reasonable  return. 

*  *     * 

Los  Angeles  Energy  Rates. — At  a  recent  meeting  of 
the  Los  Angeles  City  Council  rates  for  the  ensuing  year 
were  passed  by  a  vote  of  six  to  three  to  become  effective 
on  Aug.  7.  The  rates  are  identical  with  those  stated 
on  page  152  of  our  issue  dated  July  15.  A  minimum  charge 
of  50  cents  per  month  per  horse-power  installed  and  not 
less  than  $1  in  any  one  case  was  allowed  for  motor 
service.  A  protest  received  from  the  Southern  California 
Edison  Company,  stating  that  the  proposed  rates  will  prove 
insufficient  to  'produce  the  income  necessary  to  the  proper 
conduct  of  its  business,  was  ordered  filed. 

*  *     * 

Indiana  \\'ater-Powers. — State  Geologist  Barrett,  of 
Indiana,  and  assistants  are  locating  sites  along  the  rivers 
of  Indiana  suitable  for  water-power  purposes.  The  data 
collected  will  be  filed  with  the  next  Legislature,  in  which 
a  bill  will  be  introduced  to  preserve  the  power  site  rights  to 
the  State.  Data  concerning  such  sites  will  not  be  at  the 
disposal  of  private  interests  prior  to  official  publication. 
Mr.  Barrett  is  stated  to  be  greatly  pleased  with  the  great 
number  of  excellent  water-power  sites  in  Indiana  that 
might  be  easily  and  successfully  improved. 

*  *     * 

Electric  Club  of  Chicago. — .\t  the  meeting  of  the 
Electric  Club  of  Chicago  on  July  12  it  was  decided  to 
have  a  letter  ballot  to  determine  whether  the  club  shall 
give  a  picnic  this  year.  Mr.  C.  G.  Osborne,  of  the  Illinois 
Steel  Company,  who  was  to  address  the  club  on  electricity 
in  steel  making,  was  unable  to  be  present,  and  in  his  ab- 
sence Mr.  A.  A.  Gray  gave  a  talk  on  the  subject,  largely 
based  on  a  recent  paper  by  Mr.  Osborne,  describing  the 
Heroult  electric  furnace  at  the  South  Chicago  steel  works, 
and  originally  presented  at  the  American  Electrochemical 
Society's  convention  in  New  York  last  April. 

*  *     * 

Wiring  by  British  Central  Stations. — The  British 
Municipal  Officers'  Association  is  arranging  for  the  intro- 
duction into  the  House  of  Commons  next  year  of  a  bill  for 
the  purpose  of  conferring  on  municipal  corporations  owning 
their  own  electrical  works  power  to  wire  and  fit  the  houses 
of  consumers  of  energv'  in  their  districts.  A  governmen'- 
bill  including  the  same  subject  was  passed  only  after  a 
clause  providing  for  this  had  been  excised.  The  associa- 
tion appears  to  have  been  ready  at  one  time  to  compromise 


\m. 

the  situation  with  the  contractors.     While  the  contrai'jM 
are  nominally  opposing  the  proposal,  it  appears  that  thcaJU 
companies  are  in  reality  the  opponents,  because  electt  ty 
competes  with  gas  to  such  an  extent  as  to  make  it  desi'  '- 
that  no  facilities  should  be  given  to  municipal  undi 
ings  where  the  gas  works  are  not  also  under  the  contr 
the  local  authority. 

*  *     * 

The    Trade    Continu.\tion    Schools    of    Munich   >, 
publication   just   issued   by   the    National    Society   ferae 
Promotion  of  Industrial  Education  as  Bulletin  No.  14  • 
titled  "The  Trade  Continuation  Schools  of  Munich," 
with  the  system  of  industrial  education  of  Munich,  \ 
boys    are   compelled    to    attend   trade    continuation   sc 
during  their  entire  apprenticeship  or  until  their  fight< 
year.     For  this  purpose  employers  must  release. .tJieii 
prentices  for  the  required  number  of  hours  per  week 
daytime  attendance.     The   report  of  the  Wisconsin  ( 
mission  upon  the  plans  for  the  extension  of  industrial 
agricultural   education   which  were   submitted  to  the  1 
ernor   of   that   State   on  Jan.    10,    191 1,   laid   much  s 
on  the  possibility  and  desirability  of  a  modification  . 
Munich   plan   to   meet   conditions   obtaining   in   WisC' 
The  publication  may  be  secured  from  the  secretary  01 
National  Society  for  the  Promotion  of  Industrial  Ec' 
tion,  20  West  Forty-fourth  Street,  New  York  City. 

*  *     * 

Sale  of  Electricity  in  Joliet,  III. — In  a  letter 
dressed  to  the  Sanitary  District  board  last  month  Mr.  I 
Wood,  of  Joliet,  makes  a  report  on  the  proposal  th 
company  subsidiary  to  the  Sanitary  District  of  Chi 
be  organized  for  the  purpose  of  selling  electrical  energ 
and  near  Joliet,  111.  Mr.  Wood  declares  that  there  is 
satisfaction  with  the  price  and  service  of  the  Ecoii 
Light  S-  Power  Company,  of  Joliet,  and  that  there  sh 
be  available  contracts  for  electrical  energv  to  the  am 
of  about  3500  hp.  However,  the  writer  does  not  rei 
mend  the  organization  of  a  subsidiary  Sanitary  Di^ 
company  unless  the  district  would  co-operate  active] 
the  expense  of  construction  or  else  give  to  the  prop 
new  company  prices  on  a  sliding  scale  to  meet  any  ] 
which  the  Economy  Light  &  Power  Company  might  n 
Mr.  Wood  is  of  the  opinion,  however,  that  something  sli 
be  done  toward  the  building  up  of  a  better  feeling  bet\ 
the  Sanitary  District  and  the  people  in  Joliet  and  vici 
That  city  is  advantageously  situated  for  the  benefit 
cheap  hydroelectric  energy,  and  he  says  that  the  busi 
men  there  seem  to  think  that  they  are  not  deriving 
benefits  they  should  from  this  location. 

Light  of  the  Military  Tournament  .\t  Grant  P 
Chicago. — A  national  military  tournament  is  to  be  hel 
Grant  Park,  Chicago,  next  week,  very  similar  to  the  one 
in  the  same  place  last  year.     The  lighting  also  will  fi 
last  year's  plan  very  closely.    Eighty  flame-arc  lamps  \vi 
suspended  over  the  open-air  arena  and  thirty  ordinar,'  1 
tiple  alternating-current  arc  lamps  will  be  used  about 
grounds.     The  flame-arc  lamps  are  mounted  on  suspen 
wires  having  a  span  of  600  ft.  between  55-ft  poles.   These 
pension  wires  are  composed  of  ^-in.  cable,  and  there 
ten  of  them,  each  supporting  eight  lamps.     The  poles 
porting  these  long  spans  are  gu\'ed  to  smaller  posts  an 
turn  to  "deadnien."     The  ordinary  arc  lamps  are  used 
general  illumination  of  the  grounds,  the  arena  lighting  big 
entirely  by   the   flaming-arc   lamps.     The    latter    are     '- 
pended  35  ft.  from  the  ground  and  are  supplied  with  h  • 
round  cone-shaped  reflectors,  open  on  the  side  farthest  f  1 
the  spectator.     These  lamps  are  trimmed  by  the  use  c  a 
street-railway   tower   w'agon,    to   which    a   40-ft.    exten  n 
ladder  is  attached.     The  Commonwealth  Edison  Com[  y 
did  the  installation  and  is  supplying  the  electrical  en<  y 
for  the  illumination,  which  requires  about  69  kw.  alterna.g 
current  being  used. 
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Hundred  and  Forty  Volts,  Not  Forty,  Kill. — By 
.  I .  graphical  error  in  a  news  paragraph  headed  "Resist- 
inc  to  Electric  Shock"  printed  last  week  on  page  155  it 
vastated  that  a  lineman  received  a  "40-volt"'  alternating- 
airnt  shock  which  proved  fatal.  As  may  be  supposed,  the 
K)l'ge  of  the  circuit  was  higher  than  this,  although  still 
nirisinglv  low  to  cause  death.     It  was  440  volts,  not  40 

io\. 

*  *     * 

Sv  Chicago  Post  Office  on  Old  Western  Electric 

PrJertv. — As  a  site  for  the  new  West  Side  post  office  in 

rh  igo  Mr.   MacVeagh,   Secretary   of  the  Treasury,   has 

ielited  the  block  bounded  by  Van  Buren,  Clinton,  Con- 

-     •■ivi  Jefferson  Streets.     This  was  the  location  of  the 

■i-rn  Electric  factory  in  Chicago,  and  as  such  is  of 

crest  to  electrical  men.    Elowever,  the  property  had 

lit  of  the  hands  of  the  Western  Electric  Company 

;e  government  indicated  its  choice  of  a  location. 

*  *     * 

Kic  Irrigation  in  California. — Two  farmers. 
.er-:e  11.  Grover.  of  Missouri,  and  H.  W.  Hosmer,  of 
da.\  who  recently  purchased  land  in  .Shasta  County,  Cal., 
ia\  installed  an  irrigation  system  in  which  the  water  is 
mi'Vd  from  a  river  adjoining  their  land  by  electric  power. 
rh'fornier  owns  356  acres  of  land,  and  the  latter  160  acres, 
inc  0  supply  these  with  water  for  irrigation  a  50-hp  motor 
las'cen  installed  which  will  supply  ample  water  against  a 
lea  of  28  ft.  The  area  of  the  combined  farms  is  516 
icr ,  and  it  is  stated  that  the  cost  of  irrigation  by  this 
nelod  will  be  $2  an  acre  per  season.  It  is  estimated  that 
hn'gh  irrigation  the  productiveness   of  the  land  will  be 

ncMsed  sixfold. 

'  *     ♦     * 

li.EPHONic  Enunciation. — In  the  constant  effort  of 
he  elephone  companies  to  arrive  at  the  greatest  possible 
:le;iiess  in  enunciating  the  numerals  used  as  telephone 
:air  the  Chicago  Telephone  Company  is  experimenting 
vita  system  which  has  been  used  elsewhere  with  success 
haeliminates  the  word  "double."  For  instance,  the  num- 
>er  .X)7  has  been  enunciated  heretofore  in  Chicago  as  "Five 
— dible  O — seven."  The  new  plan  would  make  of  this 
lufier  "Five  O — O  seven,"  with  a  pause  as  indicated  by 
he_ash.  The  number  100  would  be  "One — hundred"  in- 
;te;  of  "One  double  O."  The  number  11 11  would  be 
'Oi  one — one  one,"  and  so  on.  A  part  of  the  plan  is  to 
ise  auses  in  a  measure  corresponding  to  the  grouping  of 
helnes  in  the  telephone  switchboard  as  to  hundreds  and 
hoands. 

*  *     * 

^■NIC1PAL  Ownership  in  California. — The  Supreme 
Zou  of  California  has  decided  a  case  in  favor  of  a  munici- 
lal-  in  which  it  was  contended  that  while  the  city  might 
ia\  power  to  supply  electrical  energy  for  light  and  heat 
t  cild  not  supply  electric  power.  The  court  declared  that 
sue;  a  distinction  could  not  be  made.  With  respect  to  a 
Jroisition  that  one  of  the  articles  of  the  California  con- 
itit  ion  forbids  the  granting  of  power  to  cities  to  engage 
n  iblic-service  work  where  there  are  private  systems  of 
1  li:  kind  in  operation  the  court  held  that  the  article  quoted 
ueHy  relates  to  the  exclusive  privilege  to  use  public  streets 
IS  .•••vay  for  conduits  and  applies  only  to  private  companies. 
V\"Ie  cities  have  no  inherent  right  to  engage  in  adminis- 
:eri5  public  utilities,  such  permission  may  be  obtained  by 
»  g.nt  from  the  State  Legislature. 

*  *     * 

Fchester  Idea  Spreads  Over  the  Country. — The  idea 
'f  !pplying  the  sick  with  free-fan  service,  which  originated 
•vit  Mr.  R.  M.  Searle.  of  the  Rochester  Railway  &  Light 
3oi)any,  and  which  was  afterward  more  widely  circulated 
»m<  g  the  members  of  the  National  Electric  Light  Associa- 
ioiu  its  recent  convention  in  New  York  City,  has  spread 
''it  remarkable  rapidity  all  over  the  country.  The  plan. 
■'"-■'ly  modified,  has  been  put   into   effect  in   fifty-five   or 


more  communities  in  the  South,  North  and  West  supplied 
with  energy  from  the  public-service  companies  in  the 
Byllesby  group;  in  Stockton,  Cal.,  and  in  a  number  of  other 
places.  Newspapers,  to  which  such  an  attitude  on  the  part 
of  public-service  corporations  is  a  revelation,  comment 
favorably  on  the  plan,  and  it  is  certain  that  the  value  of 
the  advertising  thus  received  more  than  compensates  for 
the  cost  of  the  service  gratuitously  given. 

*  *     * 

Institute  of  Operating  Engineers. — The  lirst  annual 
convention  of  the  Institute  of  Operating  Engineers  will  be 
held  in  New  York  City,  Sept.  1-3,  in  the  Engineering  So- 
cities  Building.  As  this  is  the  first  annual  meeting,  much 
business  of  importance  will  be  transacted  in  the  way  of 
adopting  a  constitution,  by-laws,  fixing  educational  and 
apprenticeship  rei|uirements,  study  courses,  etc.  The  first 
day's  session  will  consist  of  addresses  by  prominent  speak- 
ers, the  appointment  of  and  allotment  of  work  to  commit- 
tees. The  second  day's  session  will  be  taken  up  with  the 
executive  business  of  the  Institute,  and  the  third  day  with 
sightseeing.  Special  rates  will  be  provided  for  all  attending 
the  convention.  Ladies  who  attend  with  members  of  the 
Institute  will  be  entertained  by  a  special  committee  who  will 
show  them  the  sights.  Further  information  may  be  secured 
by  addressing  the  secretary,  Mr.  Hubert  E.  Collins,  29 
West  Thirty-ninth  Street,  New  York  City. 

*  *     * 

Winnipeg  Municipal  Plant. — It  is  definitely  announced 
that  the  municipal  power  plant  of  Winnipeg,  Manitoba,  will 
be  ready  for  operation  by  Aug.  15,  and  the  city  authorities 
have  giveii  instructions  to  take  contracts  for  power  dating 
from  Sept.  15.  Operation  will  begin  with  8000  hp,  which 
will  be  increased  to  20,000  hp  on  Dec.  I.  One  of  the  sub- 
stations for  distribution  is  far  behind,  but  it  is  claimed  this 
will  not  lead  to  delay.  Work  of  laying  conduits  is  being 
rushed.  It  seems  probable  that  there  will  be  a  rate  war 
between  the  city  and  the  Winnipeg  Street  Railway  Com- 
pany. The  latter  has  announced  that  it  is  prepared  to  meet 
whatever  rates  the  city  may  charge  for  light  and  power, 
that  it  is  in  the  field  to  stay,  and  property  owners  are  cau- 
tioned about  signing  contracts  with  the  city  until  it  is  cer- 
tain what  rates  the  latter  intends  to  charge.  A  contest  is 
also  on  between  the  city  and  the  company  over  the  question 
of  laying  of  gas  mains.  The  company  built  a  new  gas  tank 
and  reservoir  to  which  the  city  objected  and  the  use  of  which 
it  is  endeavoring  to  prevent.  It  is  alleged  that  the  company 
laid  gas  mains  without  permits,  and  if  upon  investigation 
the  charge  is  found  to  be  true,  the  police  will  be  ordered  to 
remove  the  mains. 

*  *     * 

Commonwe.\lth  Edison  I'ield  Day. — The  annual  field 
day  of  the  Commonwealth  Edison  Company,  of  Chicago, 
bids  fair  to  become  a  permanent  event.  The  second  one 
took  place  on  the  afternoon  of  July  15  on  the  grounds  of 
the  new  Northwest  station.  It  was  held  under  the  auspices 
of  the  C.  E.  Outing  Club,  of  which  Mr.  B.  G.  Jamieson  is 
chairman.  The  company,  however,  donated  money  for  the 
purchase  of  prizes  and  also  fitted  up  the  grounds  for  recrea- 
tion purposes,  providing  a  baseball  diamond,  a  running 
track,  tennis  courts,  etc.  These  unusual  central-station  ap- 
purtenances are  permanent.  The  attendance  at  last  week's 
outing  was  about  350,  including  both  men  and  women  em- 
ployees of  the  company.  There  was  a  departmental  base- 
ball game  between  the  street  department  and  the  engineer- 
ing department,  won  by  the  former  by  a  score  of  5  to  4. 
There  was  also  a  regular  Commercial  League  baseball 
game  between  the  Commonwealth  Edison  team  and  the 
nine  representing  the  Anderson  &  Lind  Manufacturing 
Company.  There  were  also  track  and  field  games,  golf, 
driving,  tennis  playing,  trap  shooting  and  linemen's  games, 
the  latter  including  pole-climbing  contests  and  throwing  a 
weighted  rope  over  a  high  wire.  Valuable  prizes  were 
given  to  the  winners  of  all  contests. 
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Completion  of  Large  Exhaust-Steam  Turbines  at 
Milwaukee. — The  pair  of  7500-kw  exhaust-steam  turbines 
added  to  the  Commerce  Street  station  of  the  Milwaukee 
Railway  &  Light  Company,  and  into  which  steam  from  the 

'eight  vertical  cross-compound  engines  already  installed 
will  be  exhausted,  as  described  in  the  Electrical  World  of 

.  Feb.  16,  are  now  erected  and  completed  ready  for  their 
initial  tests.  Work  is  also  being  begun  on  the  installation 
of  the  two  14,000-kw  high-pressure  steam  turbines  for 
which  provision  is  made  in  the  new  plant  addition. 

*  *     * 

International  Rubber  Exhibition. — Some  interesting 
processes  in  connection  with  the  cultivation,  gathering  and 
manufacture  of  india  rubber  were  shown  at  the  Interna- 
tional Rubber  Exhibition,  which  was  held  at  the  Agricul- 
tural Hall,  London,  from  June  24  to  July  14.  The  process 
of  rubber  manufacture  was  shown  from  the  collection  of 
the  latex  to  the  finishing  of  the  manufactured  article. 
Specimens  of  new  rubber  for  insulating  and  other  purposes 
were  shown  and  their  qualities  demonstrated  by  tests.  In 
all  thirty-two  countries  were  represented  and  there  were 
over  2000  exhibitors. 

*  *     * 

Danger  of  Illuminating  Gas. — In  a  paper  in  the  May 
issue  of  the  Journal  of  the  American  Public  Health  Asso- 
ciation, entitled  "The  Relation  of  Illuminating  Gas  to 
Public  Health,"  Prof.  W.  T.  Sedgwick  and  Assistant  F. 
Schneider,  Jr.,  of  the  Massachusetts  Institute  of  Tech- 
nology, state  that  upon  investigation  they  were  "surprised, 
shocked  and  astounded  by  the  extent  to  which  illuminating 
gas  poisoning  is  going  on  in  this  State  and  in  other  states." 
It  is  pointed  out  that  the  number  of  deaths  from  illuminat- 
ing gas  nearly  approaches  and  in  cases  exceeds  the  deaths 
from  many  common  diseases.  The  remedy  offered  is  a 
return  to  the  old-fashioned  illuminating  gas,  notwithstand- 
ing that  its  illumniating  value  is  as  16  to  24  compared  with 
that  of  the  dangerous  water-gas  now  almost  exclusively 
manufactured. 

*  *     * 

Large  Gas  Engines  for  New  Gary  Power  Plant. — The 
six  gas  engines  being  installed  as  the  initial  group  in  the 
new  power  house  of  the  Indiana  Steel  Company  at  Gary, 
Ind.,  are  the  largest  units  ever  constructed,  and  have  a 
rating  of  3200  kw  each.  The  new  engines  are  of  the  twin 
tandem  double-acting  Allis-Chalmers  type,  with  cylinders 
44  in.  X  60  in.  The  engines  will  operate  on  blast-furnace 
gas  and  are  to  drive  alternators  delivering  6600-volt,  25- 
cycle,  three-phase  energy  to  the  power  network  of  the  Gary 
mills.  Energy  from  the  Gary  power  house  will  also  be 
transmitted  to  the  new  plants  of  the  American  Bridge 
Company  and  the  American  Sheet  &  Steel  Company,  west 
of  Gary,  and  to  the  Indiana  Harbor  and  South  Chicago 
steel  mills  of  the  steel  corporation.  Three  gas-engine  sets 
similar  to  the  new  Gary  units  have  been  ordered  for  the 
Central  Furnaces  at  Cleveland,  Ohio,  and  two  other  units 
for  the  Joliet  plant  of  the  Illinois  Steel  Company. 

*  *     * 

Everybody  to  Tell  Time  by  Wireless. — According  to 
a  South  Bend  (Ind.)  horologist,  as  reported  at  a  jewelers' 
convention  in  St.  Louis,  the  watches  of  the  future  will  be 
far  simpler  affairs  than  they  are  ntsw.  According  to  this 
prophet,  there  will  be  a  great  central  system  of  clocks, 
regulated  by  Washington  Observatory  time,  and  these  will 
propagate  Hertzian  waves,  which  in  turn  will  actuate 
pocket  timepieces.  A  man  will  take  from  his  pocket  a 
small  instrument  with  a  dial,  something  like  the  watch  of 
to-day.  He  will  press  a  button  and  the  hands  will  indi- 
cate the  correct  time.  The  mechanism  will  be  simple,  it  is 
asserted,  and  these  "wireless  watches"  will  be  cheap  and 
need  no  regulating  and  practically  no  repairs.  Our  watch- 
maker friend  should  have  given  some  enlightenment  as  to 
the  details  of  the  "simple  mechanism." 


Trolley  Induction  of  Telegraph  Circuits.— 
Indiana  Appellate  Court  has  decided  that  all  that  is 
quired  of  an  electric  railway  to  escape  damages  ii 
action  at  law  on  a  complaint  that  the  telegraph  systei 
plaintiff's  parallel  road  is  greatly  interfered  with  by  in 
tion  from  the  trolley  circuit  is  to  show  that  the  defen 
company  is  using  the  most  improved  methods  to  pre 
such  interference.  The  court  said  that  a  case  cited  w 
held  that  a  street-railway  company  could  be  prevented  f 
causing  electrolysis  of  a  water  company's  pipes  will 
support  a  complaint  against  an  electric  railway  on  ir 
ference  by  induction  with  the  telegraph  system  of  a  st 
railroad.  The  title  of  the  case  is  the  Lake  Shore  &  Mi 
gan  Southern  Railway  Company  versus  Chicago,  I 
Shore  &  South  Bend  Railway  Company. 


2000-HP  Swiss  Single-Phase  Locomotive. — Oneil 
the  single-phase  locomotives  for  the  recently  opened  I' 
plon-Lotschberg  Railway  is  equipped  with  single-pl 
motors,  each  of  1000  hp,  and  exerts  a  drawbar  pul 
22,000  lb.  at  26  miles  per  hour,  at  which  speed  it  can  1 
a  310-ton  train  up  a  grade  of  i  :37.  The  weight  is  90  t 
On  the  neighboring  St.  Gothard  railroad  two  steam  loco, 
tives,  weighing  together  230  tons,  are  required  to  haij 
train  of  the  same  weight  at  only  22  miles  per  hour.  ' 
2ooo-hp  locomotive  was  built  at  the  Oerlikon  Works, 
motors  being  of  the  Oerlikon  single-phase  type.  Ano 
single-phase  locomotive  was  supplied  by  the  Allgem 
Elektricitats  Gesellschaft,  of  Berlin.  The  latter  is  equi[ 
with  two  8oo-hp  Winter-Eichberg  motors  and  draw 
train  of  250  tons  on  the  maximum  gradient  at  26  n 
per  hour.  On  one  section  of  the  Lotschberg  line  the 
in  7.8  miles  is  1385  ft. 


« 


Single-Phase  Railway  Adds  6o-Cycle  Lighting  L 
—The  Chicago,  Lake  Shore  &  South  Bend  Railway,  wl 
operates  high-speed,  6600-volt,  single-phase  electric  rail 
service  from  South  Bend,  Ind.,  through  Michigan  City 
Gary  to  Chicago,  is  installing  a  new  30oo-k\v,  60-c 
turine-generator  set  in  its  Michigan  City  power  ho 
A  new  looo-kw  motor-generator  set  is  also  being  adde< 
the  existing  equipment  of  two  500-kw,  60/25-cycle 
quency  changers,  which  will  be  employed  for  distribui 
the  25-cycle  and  6o-cyc!e  demands  between  the  pr 
movers.  The  railway  company  recently  completed  a  c 
tract  for  the  sale  of  approximately  1,000,000  kw-hc 
yearly  for  lighting  and  motor  purposes  from  its  66oo-\ 
60-cycle  system  and  the  newly  added  equipment  will  em 
this  load  to  be  divided  to  advantage  between  the 
and  25-cycle  generating  apparatus.  A  looo-kw,  6600/33,' 
volt  transformer  has  also  been  newly  added  for  stepi 
the  transmitted  energy  up  to  line  potential. 


Overhead  Wires  in  Underground    District    in 
Angeles. — According  to  the  Los  Angeles  daily  papers, 
W.  B.  Cline,  president  of  the  Los  Angeles  Gas  &  Elec 
Corporation,  and  Mr.  C.  A.  Luckenbach,  manager  of  c 
struction  for  the  same  company,  are  charged  with  mi 
taining  overhead  electric  wires  in  the  conduit  district 
Los  Angeles.     Both  have  pleaded  not  guilty,  but  it  is  s  i 
that  the  prosecuting  attorney  was  asked  to  dismiss  the  ci  • 
plaint     against     Mr.     Cline,     provided     Mr.     Luckenb  1 
pleaded  guilty.    For  the  defendants  it  has  been  argued  1 ' 
Mr.   Cline,   although  president   of  the  company,  was   ' 
responsible  for  Mr.  Luckenbach's  acts,  and  for  that  i- 
son  a  dismissal  of  the  charge  against  the  president    ' 
asked.     However,  the  prosecuting  attorney  contends  t  • 
Mr.  Cline  was  as  much  responsible  for  the  alleged  vi  • 
tion  of  the  law  as  Mr.  Luckenbach,  for  he  was  the  latt  s 
employer  and  as  such  responsible  for  his  acts. 
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STEAM  TURBO-GENERATING  STATION. 


I;w    Power-Plant     Development    of     the    Worcester 
Electric    Light    Company. 

i  MONG  the  interior  cities  of  New  England,  Worces- 
\  ter,  Mass.,  combines  in  unique  degree  the  advan- 
tages of  a  large  industrial  and  educational  center. 
r  many  years  the  electrical  development  of  the  com- 
iinity  has  progressed  along  the  lines  of  sound  business 
^ministration,  and,  while  spectacular  departures  from 
•indard  practice  have  not  been  evident,  the  administration 
(  the  local  central-station  property  has  been  characterized 
I  careful  engineering  methods  and  a  commercial  policy 
•lich  has  constantly  yielded  a  reasonable  return  upon  the 
ivestment  employed  in  the  company's  service.  Within  the 
)st  two  or  three  years  in  particular  the  company's  business 
is  undergone  rapid  expansion,  and  the  growth  of  the  city, 
c'mbined  with  the  limitations  of  the  former  generating 
fltion,  has  led  the  company  to  build  a  new  and  thoroughly 


the  generating  plant,  which  was  about  500  hp,  tlie  equip- 
ment consisting  of  five  high-speed  engines  belted  to  genera- 
tors. The  Faraday  Street  station  was  built  in  1889,  and  it 
furnishes  an  interesting  example  of  power-plant  evolution 
from  the  low-speed  engine  and  the  belted  line-shaft  gene- 
rator drive  to  the  use  of  directly  connected  engine-driven 
alternators,  and  later  the  installation  of  a  turbine-driven 
outfit.  At  the  close  of  its  productive  usefulness  the  Fara- 
day Street  station  attained  a  generating  rating  of  approxi- 
mately 4000  kw,  and  in  common  with  other  plants  in  New 
England  illustrated  the  marked  tendency  to  adopt  alter- 
nating-current to  the  practical  exclusion  of  direct-current 
service. 

The  Faraday  Street  station  was  limited  in  respect  to  eco- 
nomical energy  production  on  account  of  the  necessity  of 
teaming  all  coal  to  the  plant  from  the  nearest  railroad  yard, 
and  on  account  of  the  relatively  high  cost  of  water  obtained 
from  Salisbury  Pond,  on  the  shore  of  which  the  station 
stands.  Given  ample  facilities  for  economical  coal  delivery 
and  a  water  supply  of  minimum  cost,  the  plant  could  have 


Fig.   1— General  Vie 

r>dem  plant  upon  an  advantageous  site,  with  full  provi- 
sn  for  the  probable  needs  of  many  years.  Since  the  in- 
aguration  of  central-station  service  in  the  city  in  1883  the 
tsiness  has  always  been  carried  on  by  the  Worcester  Elec- 
ta Light  Company,  local  capital  being  largely  employed  in 
i  work  and  the  control  being  maintained  at  Worcester 
dspite  several  determined  efforts  on  the  part  of  outsiders 
t|acquire  the  property. 

[n  the  Electrical  World  of  Sept.  5,  1908,  j)age  942,  an  ac- 
cint  was  given  of  the  development  of  the  company's  Fara- 
ds' Street  station,  which  for  about  twenty-one  years  re- 
n.ined  the  source  of  the  company's  production  and  its  most 
iiportant  center  of  distribution.  The  first  plant  built  in 
\3rcester  for  central-station  service  was  located  near 
lanklin  Square,  a  point  practically  in  the  electrical  center 
o  distribution  of  the  city.  Space  was  so  limited  here  that 
t    growth  of  the  business  soon  outstripped  the  rating  of 


w  of  Turbine-Room. 

been  increased  many  fold  in  rating  without  exhausting  the 
available  space.  The  building  is  200  ft.  long  by  75  ft.  wide, 
with  a  commodious  basement,  and  it  has  the  advantage  of 
being  within  three-quarters  of  a  mile  of  the  Worcester  City 
Hall,  the  electrical  center  of  the  city.  Although  an  initial 
installation  of  a  1500-kw  turbine  set  was  made  in  1908  at  this 
plant,  the  officers  of  the  company,  under  the  administration 
of  the  then  president,  the  late  Gen.  A.  B.  R.  Sprague,  de- 
cided to  build  an  entirely  new  plant  in  a  locality  which 
would  be  favored  by  the  most  economical  coal-handling  fa- 
cilities and  further  benefited  by  an  ample  supply  of  feed 
and  condensing  water  at  nominal  cost.  A  site  was  found  in 
the  southern  section  of  the  city  on  Webster  Street,  at  the 
border  of  Curtis  Pond,  and  the  firm  of  Westinghouse, 
Church,  Kerr  &  Company,  New  York,  was  retained  as  con- 
sulting engineers  for  the  development.  It  was  decided  to 
install  a  turbo-alternator  station  at  this  point,  with  an  ini- 


ELECTRICAL     WORLD 


Vol.  s8,  No 


tial  rating  of  7500  kva,  the  building  being  of  sufficient  size 
to  permit  the  installation  of  a  total  of  10,000  kva  without 
extended  alteration.  The  new  plant  has  recently  been  com- 
pleted by  the  installation  of  three  2500-kva  Wcstinghouse 
units,  and  it  now  is  carrying  the  entire  load  of  the  system. 
The  Faraday  Street  station  is  used  as  a  distributing  center, 


Fig.  2 — Location  of  Plant. 

the  generating  equipment  there  being  held  in  reserve  for 
either  emergency  or  supplementary  service  as  a  steam-driven 
auxiliary.  The  company  is  considering  the  partial  use  of 
the  old  plant  as  an  auxiliary  to  another  system  of  supply 
during  the  summer  months,  but  has  not  at  this  time  reached 
any  agreement  for  the  disposal  of  its  surplus  energy. 

The  Webster  Street  station  is  located  about  3  miles  south 
of  the  Faraday  Street  substation,  and  consequently  is  about 
2.75  miles  distant  from  the  City  Hall  district.  The  company 
recognized  the  fact  that  the  reconstruction  of  the  Faraday 
Street  plant  would  have  been  an  exceedingly  expensive 
piece  of  work,  even  had  the  fuel  and  water  facilities  been 
favorable.  Energy  is  generated  at  Webster  Street  at  2400 
volts,   three-phase,   the   frequency   of   the   system  being  60 


been  installed  there  for  that  purpose.  The  new  and  o 
plants  are  now  connected  by  five  three-phase,  500,000-cii 
mil  tie  lines  carried  across  the  city  in  underground  condu 
The  new  plant  is  a  concrete  and  steel  structure  support! 
on  concrete  foundations,  the  building  being  149  ft.  4  i 
long  by  79  ft.  7  in.  wide.  The  site  of  the  plant  is  on  We 
ster  Street,  between  Middle  River  ar 
Webster  Court,  the  north  end  of  tl 
building  being  about  181  ft.  from  tl 
stream.  It  was  necessary  to  exerci 
the  greatest  care  in  determining  tl 
bearing  quality  of  the  soil,  in  order  ■ 
support  the  loads  imposed  by  the  boiler 
turbines  and  auxiliary  equipment.  B 
fore  beginning  construction  the  con 
pany  purchased  Curtis  Pond,  with  son 
of    its   tributary    water,    which    is   us( 

^ 1  for  condensing  and  boiler-feed  servic 

This  pond  has  an  area  of  about  80  acre 
and  the  quality  of  water  is  excellent  f( 
plant  operation,  the  supply  being  larj 
and  continuous  at  all  seasons  of  tl 
year.  Exhaustive  borings  were  made  c 
the  property  to  determine  the  characti 
of  the  soil  for  foundations,  and  it  w: 
necessary  to  move  the  foundations  i 
the  two  stacks  which  serve  the  plai 
soon  after  the  excavation  began.  1 
the  main  good  gravel  bottom  was  foun 
but  on  account  of  a  dip,  probably  cause 
by  an  old  stream  bed,  the  original  site  1 
the  chimney  foundations  had  to  be  abandoned. 

The  principal  external  features  of  the  plant  are  shown 
the  accompanying  plan  of  the  property.  These  comprise  tl 
station  building,  a  coal-storage  yard  at  the  east,  flanked  1 
concrete  walls,  two  reinforced-concrete  stacks  175  ft,,  liii 
and  8  ft.  inside  diameter,  intake  and  overflow  flumes  co 
uecting  the  station  with  the  pond  and  river.  Coal  is  broug 
to  the  station  by  a  spur  track  of  the  Boston  &  Albany  Ra 
road,  and  ashes  may  be  removed  by  this  route  if  desire 
The  track  is  carried  westward  through  the  station  proper 
over  a  receiving  hopper  at  the  south  end  of  the  coal  ya 
and  past  the  south  side  of  the  station  building  over  a  secoi 
receiving  hopper,  beneath  which  are  located  a  coal  crush 
and  the  beginning  of  a  convevor  svstem.    Above  the  trac 
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Fig.   3 — Coal-Storage   Yard   and   Crane. 

cycles.  Although  it  is  transmitted  to  Faraday  Street  at 
present  before  being  used  and  then  distributed  from  the 
latter  point,  the  loss  is  not  sufficient  to  offset  the  advan- 
tages of  cheap  coal-handling  and  water  facilities.  Later  a 
considerable  amount  of  distribution  will  be  effected  from 
Webster  Street,  fveder  and  switchboard  apparatus  having 


A — Boiler-Roon 


and  between  the  two  chimneys  is  an  ash  hopper  of  rei 
forced-concrete  construction  from  which  delivery  can 
made  by  gravity  to  the  cars.  The  external  coal  yard  has 
holding  capacity  for  about  6000  tons,  the  present  aiini; 
coal  consumption  of  the  company  being  about  10,000  toi 
The  yard  is  served  by  a  5-ton  Toledo    electric    traveli 
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cine  equipped  with  220-volt  induction  motors.  This  crane 
Is  a  span  of  80  ft.  and  the  length  of  its  runway  is  about 
12  ft.,  these  being  the  dimensions  of  the  yard.  The  crane 
riways  consist  of  I-beams  supporting  T-rails  carried  on 
1  ticed  coUimns  set  in  concrete  pilasters  at  the  side  of  the 
\rd  retaining  walls.  The  crane  is  provided  with  a  central 
cerator's  cab,  and  can  be  used  either  to  distribute  coal  in 


t:  storage  yard  or  to  transfer  it  from  the  yard  to  cars  to 
b.  run  over  the  hopper  at  the  side  of  the  plant  nearest  the 
s,cks.  For  the  latter  service  a  larry  car  will  probably  be 
i  tailed,  and  arrangements  made  to  handle  it  by  electricity. 


the  premises  upmi  which  the  station  stands,  and  two  water- 
wheels  were  used  in  connection  with  two  flumes  supplying 
them  from  the  pond.  It  was  found  that  with  some  slight 
repairs  and  the  construction  of  new  intakes  and  racks  these 
flumes  could  be  utilized  to  furnish  the  new  station  with 
water,  and  a  study  of  the  contour  of  the  ground  and  the 
pond  level  showed  that  the  grades  allowed  the  design  of  a 
station  permitting  the  water  to 
flow  from  the  pond  to  the  plant 
in  one  flume  and  from  the  plant 
liack  to  the  pond  in  the  other. 
Ihis  allows  a  recirculation  of 
water  without  pumping,  a  fea- 
ture highly  desirable  in  the 
event  of  low  water,  since  by 
the  avoidance  of  repumping  a 
consumption  of  steam  for  that 
purpose  is  obviated,  with  a  re- 
sulting decrease  in  water  re- 
quirements, in  addition  to  the 
advantage  of  being  able  to  use 
the  water  over  and  over  again 
in  the  boilers.  The  intake 
flume  consists  of  a  stone-arched 
conduit  lined  with  concrete  of 
a  thickness  of  about  3  in.,  con- 
nected at  the  plant  with  a  sec- 
tion of  octagonal  conduit  hav- 
ing an  area  of  20.5  sq.  ft.,  pro- 
vided with  i2-in.  concrete  walls 
and  horizontal  reinforcing  rods. 
Stop  planks  and  screens  are  in- 
stalled at  the  intake  connection 
with  the  pond.  The  intake 
flume  is  carried  under  ground 
to  the  station,  where  it  turns  by 
a  right  angle  and  crosses  be- 
neath the  turbine  sets,  the  flume  being  carried  centrally 
through  the  foundations  of  the  turbines  to  the  north 
side  of  the  building,  where  it  is  dead-ended.  Parallel 
to  the  intake  flume  and  about   11    ft.  distant   from  it  on 


Ijtween  the  yard  and  the  pant  a  driveway  about  10  ft.  wide  centers   is   an   overflow   flume   extending   the   entire   width 

hs  been  left  for  the  convenient  handling  of  materials.  of  the  building  and  across  the  yard  to  a  discharge  basin 

The  supply  of  water  to  the  plant  for  condensing  and  leading  into  the  river.     The  overflow  flume  has  a  cross- 

b'ler  feed  is  unusually  convenient.    An  old  mill  occupied  section  of  5   ft.  6  in.  x  5  ft.     At  a  point  about  84.5  «■ 
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beyond  tlic  turbiiie-rooin  wall  an  overflow  flume  of  5-ft. 
riveted  pipe  branches  from  the  discharge  flume  to  the 
pond,  the  length  of  the  former  being  about  260  ft.  A  dam 
about  75  ft.  wide  is  in  service  at  the  north  end  of  the  pond 
to  prevent  flooding.    A  gate  house  is  installed  at  the  junc- 


Fig.   7 — Circulating   and    Feed    Pumps. 

tion  of  the  two  flumes  to  facilitate  altering  the  flow  of 
water,  and  stop  planks  are  in  service  at  the  upper  and  lower 
ends  of  the  overflow  flume  between  the  pond  and  the  dis- 
charge conduit.  In  normal  operation  water  for  condensing 
steam  will  flow  from  the  pond  to  the  plant  through  the  in- 
take and  thence  to  the  river  direct,  but  in  periods  of  low 
water  a  simple  valve  change  at  the  gate  house,  with  a 
trifling  adjustment  of  stop  planks  at  the  head  of  the  over- 
flow flume,  will  enable  the  water  to  be  turned  back  into  the 
pond  after  passing  through  tlie  condensing  equipment.  The 
outlet  of  the  overflow  flume  in  the  pond  and  the  inlet  of  the 
intake  flume  are  about  220  ft.  apart,  so  that  there  is  no 
danger  of  interference.  Water  must  flow  a  total  distance 
of  about  700  ft.  after  leaving  the  pond  before  it  can  again 
enter  it. 

The  station  is  divided  into  a  boiler-room,  basement,  coal 
bunker,  turbine-room  and  switch  house,  brick  fire  walls 
separating  the  boiler,  turbine  and  switch  sections.  The 
basement  is  also  divided  into  sections,  the  coal  and  ash- 
handling  equipment,  pumps  and  other  auxiliaries  being  well 
segregated.  There  are  installed  six  6oo-hp  Stirling  boilers 
in  three  batteries  on  each  side  of  a  central  firing  aisle.  The 
boilers  are  equipped  with  Taylor  automatic  stokers  of  the 
seven-retort  size,  supplied  by  the  American  Ship  Windlass 
Company,  of  Providence,  R.  I.  The  blower  engines  for 
these  equipments  are  located  in  the  basement  below  the 
boiler-room.  Coal  received  at  the  hopper  outside  the  boiler- 
room  passes  through  the  crusher,  which  is  driven  by  a 
20-hp  induction  motor,  and  from  the  latter  it  is  carried  by 
a  belt  conveyor  driven  by  a  15-hp  induction  motor  to  the 
top  of  the  building,  whence  horizontal  distribution  is  ac- 
complished to  various  sections  of  a  reinforced-concrete 
bunker  located  above  the  boilers  and  having  a  holding  ca- 
pacity for  450  tons.  Delivery  of  fuel  to  the  stoker  hoppers 
is  effected  through  spouts  equipped  with  hoppers  holding 
about  700  lb.  each.  No  weighing  devices  are  installed,  but 
records  are  maintained  of  the  number  of  delivery  hopper 
emptyings  handled.  Ashes  are  removed  from  the  building 
by  a  skip  hoist  which  is  charged  by  ash  cars  running  in  the 
boiler-room  basement  on  a  track  of  20-in.  gage  located 
beneath  the  ash  hoppers  of  the  furnaces.  These  ashes  are 
delivered  by  the  skip  into  an  overhead  storage  bin  of  100 
tons  holding  capacity  located  above  the  railroad  track  out- 
side the  building,  or.  if  desired,  the  ashes  can  be  used  for 
filling  the  yard  on  the  north  side  of  the  plant.  The  coal- 
and-ash-handling   equipment,    including   the   crusher,   con- 


veyor, collecting  and  distributing  apparatus,  was  install 
by  the  Exeter  Machine  Company,  Pittston,  Pa.  The  as 
handling  skip  hoist,  which  is  driven  by  a  20-hp  inducti 
motor,  is  designed  to  receive  a  load  of  ashes  and  upon  t 
pressing  of  a  button  to  rise  to  the  top  of  the  buildii 
where  it  automatically  discharges  into  the  ash  bunker, 
desired,  the  ashes  can  be  discharged  from  this  bunker 
gravity  into  wagons  for  city  distribution. 

The  boiler-room  is  large  enough  to  admit  a  fourth  b: 
tery  without  extension,  the  room  being  about  76  ft.  wi 
and  56  ft.  in  height.  The  boilers  are  equipped  with  supi 
heaters  w-hich  raise  the  steam  temperature  about  100  dc 
Fahr.  for  delivery  to  the  turbines,  and  they  are  design 
for  operation  at  a  pressure  of  200  lb.  per  square  inch  ma 
inunn.  The.  grates  are  designed  to  burn  mixed  anthrac 
and  bituminous  coal.  The  steam  piping  has  been  asserabl 
with  pipe  having  welded  flanges,  the  latter  being  welded 
by  the  old-fashioned  coke-furnace  method.  The  fittings  a 
of  cast  steel  and  the  valves  have  cast-steel  bodies.  The  : 
rangement  of  piping  is  such  that  any  boiler  or  any  heac 
■section  can  be  cut  out  without  interfering  with  the  servi. 
riie  same  care  has  been  exercised  in  the  design  of  the  fe 
piping,  two  feed  pumps  being  installed  and  so  arranged 
to  make  it  possible  to  feed  the  entire  boiler  equipment  w 
either  pump  through  a  duplicate  feed  main.  The  feed-wai 
heater  is  a  sooo-hp  Whitlock  equipment.  The  ordina 
operating  steam  pressure  is  about  175  lb.  A  monitor  is 
stalled  at  the  top  of  the  boiler-room  above  the  coal-convt 
ing  equipment,  and  this,  with  the  turbine-room,  is  provid 
with  a  tile  roof.  The  boiler-house  proper  is  provided  wi 
a  tar  and  gravel  roof.  Additions  to  the  plant  will  be  ma 
on  an  extension  of  the  present  center  line  of  the  boiler-ro( 
and  symmetrical  with  the  present  installation.  This  w 
allow  the  convenient  extension  of  the  coal-distributing  ir 
chinery  and  will  make  the  unloading,  elevating  and  handli 
equipment  applicable  to  the  plant -when  extended.  The  firi 
aisle  is  18  ft.  in  width 

Two  Warren  boiler-feed  pumps  are  installed  with  10 
X  T8.5-in.  X  9-in.  X  i8-in.  cylinders,  arranged  for  dupk 
compound  operation.  Each  pump  draws  water  through 
8-in.  suction  line  from  the  intake  conduit,  and  thence  < 
livers  it  to  the  heater,  which  is  by-passed  for  convenieii 
Beyond  the  heater,  which  receives  the  steam  dischai 
from  the  auxiliaries  in  the  usual  manner,  two  6-in.  ft 
lines  are  carried  across  the  boiler-room  as  far  as  the  froi 
of  the  batteries  nearer  the  turbines,  one  line  being  cont 


Fig.  8 — Outgoing  Tie   Lines. 

ued  to  the  boiler  fronts  on  the  further  side.  The  individ 
boiler  feeds  are  obtained  through  3-in.  connections  lead:: 
into  the  drums.  These  connections  are  piped  to  a  4-in.  f" 
trunk  line,  running  across  the  fronts  of  the  batteries  ' 
each  side  of  the  firing  aisle,  and  the  two  trunk  lines  :• 
connected  at  the  ends  of  the  batteries  by  4-in.  cross-li" 
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orniing  a  complete  loop  by  means  of  which  any  boiler  may 
)e  fed  from  either  pump  or  trunk  line  with  or  without  the 
ise  of  the  feed-water  heater.  Numerous  valves  are  installed 
o  facilitate  the  operation  of  the  loops.  All  live-steam  drips 
ire  collected  and  returned  to  the  boilers  by  the  Holly  loop 
iivstem.  The  valves  on  the  main  supply  lines,  when  above 
(he  reach  of  the  fireman,  are  provided  with  extension  spin- 
lies  and  handles,  so  that  rapid  operation  from  the  Hoor 
evel  is  readily  effected.  Special  care  has  been  taken  in  the 
ilant  to  provide  for  the  incandescent  lighting  of  all  steam 
ind  water  gages.  The  wiring  for  auxiliary  lighting  and 
notor  service  throughout  the  plant  is  carried  in  conduit. 
:vith  "Condulet"  fittings  at  all  connection  and  outlet  points. 
The  boiler  blow-off  lines  are  2.5  in.  in  diameter,  and  each  is 
i-un  to  a  4-in.  outgoing  line  which  discharges  into  the  Mid- 
dle River  about  17S  ft.  north  of  the  building. 
,  The  live-steam  piping  of  the  plant  provides  for  contin- 
•ious  and  flexible  service  under  all  except  the  most  extraor- 
dinary conditions.  From  each  boiler  a  5-in.  steam  delivery 
outlet  connects  with  a  lo-in.  header,  which  is  carried  com- 
pletely around  the  boiler-room  in  a  closed  loop,  the  boilers 
n  the  east  battery  feeding  into  one  side  and  the  two  west 
latteries  feeding  into  the  other.  The  two  sides  of  the  loop 
ire  also  connected  by  a  3-in.  main  from  which  2-in.  steam 
anes  are  run  to  the  stoker  engines  in  the  boiler-room  Dase- 
(iient.  From  the  header  on  the  side  next  the  turbine-room 
<-in.  risers  lead  to  the  individual  turbines,  the  valves  bsiiig 
nstalled  on  the  turbine-room  side  of  the  wall.  In  the  lui- 
:>ine-room  basement  a  6-in.  auxiliary  steam  header  is  pio- 
f-ided,  with  connections  to  the  main  boiler-room  header  at 
■ach  end  of  the  station,  forming  another  closed  loop  wliicli 
irovides  for  normal  and  emergency  operation  of  the  auxil- 
aries. 

I  The  principal  live-steam  connections  made  from  this 
leader  include  a  3-in.  line  to  each  condenser  air  pump  be- 
leath  the  turbine  equipment  and  2-in.  lines  to  the  individual 
•oiler-feed  pumps  and  dry-vacuum  pumps,  all  of  which  are 
nstalled  in  the  basement  of  the  station.  Two  small  oil 
.>umps  for  turbine  service  are  installed  in  the  basement, 
ach  being  supplied  through  a  0.5-in.  steam  line.  The  plant 
6  equipped  with  two  turbo-exciters,  each  of  which  is  sei  ved 
ly  a  4-in.  steam  line  from  the  auxiliary  header.  An  ir-;n. 
i  I2-in.  x  13-in.  W'estinghouse  steam-driven  air  compres- 
or  is  installed  in  the  basement  for  general  cleaning  service 
bout  the  plant.    Xo  single  line  of  piping  outside  the  short 


lei  to  the  lines  of  future  boilers.  The  turbines  are  placed 
next  the  boiler-room,  giving  the  minimum  length  of  high- 
pressure  piping  and  allowing  the  condenser  installation  to 
be  compactly  arranged.  Each  turbine  exhausts  into  a 
\\  heeler  counter-flow  jet  condenser  of  new  design,  the  con- 


Fig.    9 — Generator   Switchboard. 

)cal  connection  to  the  header  is  depended  upon  as  the  sole 
ehance  of  any  equipment  in  relation  to  steam  supply. 
The  present  turbo-alternator  installation  of  three  units 
perating  at  3600  r.p.m.  is  placed  in  the  generator  room  with 
le  axes  of  the  units  at  right  angles  to  the  boiler-room  wall, 
3us  permitting  a  symmetrical  expansion  of  the  plant  paral- 


Fig.   10 — Feeder   and    Tie- Line    Switchboard. 

denser  being  placed  directly  below  the  turbine  in  the  base- 
ment. 

The  water  is  introduced  in  the  condenser  at  the  upper  cor- 
ner into  an  extended  trough  or  pan,  from  which  it  overflows 
through  numerous  short  tubes,  falling  into  a  second  or  simi- 
lar pan  provided  with  overflow  pipes  and  a  weir,  finally 
falling  into  the  lower  part  of  the  .shell,  and  thence  to  the 
discharge  outlet.  The  steam  passes  horizontally  through  a 
shower  of  water  at  the  first  level,  ascends  to  the  second 
level,  passes  through  an  upper  shower,  and  finally  all  that 
is  left  of  the  steam  vapor,  together  with  the  air  and  other 
gases,  passes  over  the  entering  and  coldest  water  at  the  top 
of  the  dry-vacuum  pump  suction,  which  is  located  in  the 
upper  part  of  the  shell.  The  cross-section  of  the  passage 
traversed  by  the  steam  continuously  diminishes  as  the  vol- 
ume of  steam  is  reduced  by  condensation  and  consequently  a 
steady  velocity  is  maintained  throughout,  leaving  no  dead 
pockets  in  which  air  might  accumulate.  In  this  condenser 
it  is  impossible  for  any  steam  to  pass  to  the  air-pump  suc- 
tion pipe  without  having  traversed  all  the  sprays,  and  the 
water  is  finely  divided  by  small  baffles  hung  below  the  tubes. 
In  some  of  the  older  types  of  direct-contact  condensers  the 
condenser  cone  was  substantially  an  open  chamber  in  which 
the  hot  steam  would  naturally  rise  to  the  top  while  the  air 
would  fall  to  the  bottom.  This  is  the  opposite  of  a  desirable 
condition,  for  if  an  air  pump  receives  steam  instead  of  air 
it  works  most  inefficiently,  while  the  air  continues  to  ac- 
cumulate until  the  vacuum  is  seriously  lowered.  In  the 
Worcester  plant  a  29-in.  mercury-column  vacuum  is  readily 
maintained.  Each  condenser  is  equipped  with  a  12-in.  cen- 
trifugal circulating  pump  directly  driven  by  a  50-hp  Kerr 
steam  turbine  making  1000  r.p.m.  and  a  Wheeler  9-in.  x 
22-in.  X  12-in.  dry-vacuum  pump  operating  at  90  r.p.m.    A 
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ceiUrifiigal  priming  pump  is  installed  in  the  basement  tor 
starting  the  circulating-pump  service,  the  former  being 
driven  by  a  lo-hp  induction  motor  running  at  850  r.p.m.  A 
.steam-driven  6-ni.  x  8.5-in  x  6-in.  general  service  pump  is 
also  in  use  in  connection  with  the  water  supply  for  wash- 
ing, toilet  and  other  purposes. 

Each  condenser  is  connected  with  an  outward  exhaust 
line  20  in.  in  diameter,  which  terminates  in  a  head  above 
the  roof  level.  In  general,  the  auxiliary  exhaust  lines  are 
brought  into  a  14-in.  main,  from  which  a  connection  is 
taken  off  through  a  Davis  back-pressure  valve,  the  former 
leading  to  a  14-in.  outboard  e.xhaust.  Other  connections 
provide  for  the  use  of  the  auxiliary  steam  in  the  feed-water 
heater,  as  in  usual  practice.  The  normal  method  of  opera- 
tion carries  the  exhaust  steam  from  each  auxiliary  through 
the  heater  to  a  suitable  drain  outlet,  and  the  condensation 
from  the  turbines  is  delivered  to  the  discharge  conduit  be- 
neath the  turbine-room  and  thence  carried  to  the  river  or 
pond  as  may  be  desired.  The  Kerr  turbine  equipments  ex- 
haust into  6-in.  lines  leading  directly  to  the  trunk  exhaust  in 
the  basement,  the  dry-vacuum  pumps  exhaust  through 
2.5-in.  lines  into  a  4-in.  main  leading  to  the  trunk,  the 
boiler-feed  pumps  exhaust  through  4-in.  lines  leading  to  the 
trunk,  and  the  stoker  engines  deliver  exhaust  steam  through 
3.5-in.  lines  connected  with  the  trunk  by  a  6-in.  main.  Each 
exciter  turbine  delivers  its  exhaust  into  the  trunk  line 
through  a  lo-in.  line.  An  extensive  system  of  iron  galleries 
has  been  built  in  the  basement  of  the  plant  to  facilitate 
access  to  the  valves  on  the  piping,  and  the  piping  has  been 
painted  the  following  colors  to  enable  the  attendants  more 
readily  to  distinguish  the  different  lines:  High-pressure 
steam,  cream;  Holly  system,  cream  with  red  band;  exhaust 
steam  and  drip  piping,  yellow;  steam-heating  system,  drab; 
boiler-feed  lines,  light  blue;  boiler  blow-of¥,  dark  blue; 
water  drains,  light  blue;  air  piping,  green,  and  oil  piping, 
uncovered,  pink. 

The  electrical  switching  arrangement  and  cables  occupy 
space  on  three  levels  in  a  switch  house  or  annex  to  the  tur- 
bine-room on  the  west  side  of  the  building.  The  basement- 
floor  grade  is  depressed  to  permit  convenient  access  to  the 
outgoing  underground  conduit  lines  and  also  to  avoid  car- 
rying the  switchboard-room  too  high  above  the  rest  of  the 
plant,  which  would  have  cut  off  light  and  ventilation  from 
the  turbine-room  and  detracted  from  the  architectural  ap- 
pearance of  the  building.  On  the  basement  floor  are  located 
the  feeder  and  tie  cable  outlets,  regulators  and  field  rheo- 
stats. On  the  next  floor  a  busbar  and  oil-switch  structure 
are  installed,  and  on  the  third  floor,  which  is  about  5  ft. 
above  the  turbine-room,  are  located  the  operating  switch- 
board, offices  for  the  station  staff  and  a  storage-battery 
room,  the  equipment  of  the  latter  being  used  to  operate  the 
main  oil  switches  of  the  plant,  which  are  of  the  solenoid 
type.  The  switch  house  is  separated  from  the  turbine-room 
by  a  fire  wall  into  which  are  set  windows  of  clear,  wired 
glass,  and  a  similar  partition  separates  the  office  of  the  chief 
engineer  from  the  turbine-room. 

The  operating  room  contains  two  switchboards,  installed 
■opposite  each  other,  one  being  for  generator  and  the  other 
for  feeder  service.  The  generator  board  contains  eight 
slate  panels  and  is  13  ft.  4  in.  long.  The  feeder  board  is  of 
the  same  material  and  contains  seven  panels,  having  a  total 
width  of  II  ft.  8  in.  Two  sets  of  2400-volt,  three-phase  bus- 
bars are  provided,  and  any  generator  may  be  connected  to 
any  bus  or  any  feeder  or  tie  circuit  may  be  run  off  either 
busbar. 

No  high-voltage  line  enters  the  operating  room,  the 
entire  service  being  of  the  remote-controlled  type.  Each 
generator  panel  contains  a  Weston  ammeter  and  power- 
factor  indicator,  voltmeter,  field  ammeter  and  switch,  watt- 
hour  meter,  polyphase  wattmeter,  governor-control  switch 
for  turbine  synchronizing,  field  rheostats,  oil-switch  control 
for  the  main  alternator,  push-button  signal  system  connect- 
ing with  each  turbine,  and  pilot  lamps  showing  the  position 


of  main  switches.  On  a  swinging  bracket  at  the  end  of  ^I| 
board  are  installed  a  voltmeter  for  each  busbar  set  and 
machine  voltmeter  and  Weston  synchronizing  indicat 
Shunt  and  series  instrument-calibrating  terminals  are 
stalled  on  each  generator  panel.  A  single-stroke  signal  b 
is  installed  on  the  generator  board  in  connection  with  t 
turbine-operating  service,  energy  being  supplied  from  i 
battery  supplying  energy  to  the  oil-switch  solenoid  coi 
The  battery  consists  of  fifty-five  cells  of  the  chloride  ty 
mounted  in  glass  jars  in  an  acid-proof  room  at  the  side 
the  switchboard-room.  An  air-whistle  installation,  opera( 
by  an  electromagnet  controlled  from  the  switchboard,  is 
service  in  the  turbine-room.  The  battery  supplies  ener 
also  to  an  emergency  lighting  circuit  serving  various  pa 
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of  the  building,  operates  the  governor  control,  field  rheost 
motor  equipments  and  solenoids.  The  auxiliary  direct-c 
rent  service  is  operated  at  no  volts  and  the  auxiliary  s 
tion  motor  and  lighting  services  are  run  at  240  volts  ;; 
120  volts  respectively.  The  regular  lighting  service  is  si 
plied  through  a  25-kw  transformer  and  the  motor  serv 
through  a  50-kw  three-phase  transformer  installation, 
common  with  the  tie  and  feeder  lines  these  may  be  ci 
nected  to  either  2400-volt  busbar  set  by  a  remote-control 
oil  switch.  In  addition  to  the  generator  panels,  the  g- 
erator  board  contains  a  Tirrill  regulator  panel,  also  equip] 
with  turbine-room  signal  buttons,  frequency  indicator  ; 
shunt  instrument-calibrating  terminal ;  a  battery  pa 
equipped  with  circuit-breaker,  ammeter,  reactance  used 
connection  with  the  rectifier  outfit  which  is  employed 
charging  the  battery,  various  auxiliary  switches  : 
two  exciter  panels.  The  battery  may  be  charged  from 
exciters  if  desired,  and  energy  from  the  exciters  is  used 
operate  the  engine-room  crane,  which  is  a  50,000-lb.  Ma 
outfit  equipped  with  operator's  cab  and  trolley  hoist.  1 
exciters  are  of  the  interpole  type,  each  being  rated  at 
kw  and  delivering  energy  to  either  a  pair  of  main  or  a  p 
of  auxiliary  busbars  at  125  volts. 

The  feeder  switchboard  contains  two  panels  controll : 
the  tie  lines  between  the  plant  and  the  Faraday  Street  s 
station,  two  incandescent-lighting  panels  for  future  serv: 
and  three  motor  panels  to  be  utilized  later.  Each  tie  1 ; 
is  provided  with  an  ammeter,  watt-hour  meter,  inver 
time-limit  relay,  oil-switch  control,  pilot  lamps,  shunt  ; 
series  instrument-calibrating  terminals.  Line-drop  cc 
'  pensators  are  also  installed  and  adjusted  to  maintain  a  f 
stant  voltage  at  the  Faraday  Street  busbars  regardless  : 
the  load  changes  within  the  adjustment  range.  The  fee'' 
panels  contain  the  usual  complement  of  ammeters,  V( 
meters,  contact-making  voltmeters  and  inverse-time-lr- 
overload  relays,  with  full  provision  for  remote  control.  T' 
outgoing  lighting  circuits  will  be  controlled  by  motor-dri'i 
feeder  regulators  installed  in  the  basement,  but  the  fut  '■ 
motor  circuits  will  be  run  directly  from  the  busbar  I 
switches  to  the  centers  of  distribution.  Both  the  swit- 
boards,  with  their  auxiliary  switching  equipment,  were 
stalled  by  the  General  Electric  Company,  which  also  f  • 
nished  the  apparatus  utilized  in  connection  with  the  dis  ■ 
bution  service  at  the  Faraday  Street  substation. 

At  Faraday  Street  each  incoming  cable  is  brought  n 
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I.-  substation  bascnicin  through  cable  potheads  and  selector 
••itches,  and  thence  to  a  pair  of  oil  switches  of  tlie  auto- 
I'ltic,  solenoid-operated  type.  Either  switch  when  selected 
f  remote-control  operation  from  a  switchboard  in  the  old 
jnerator  room  of  the  station  delivers  energy  to  a  corre- 
■onding  three-phase  busbar  set,  the  busbars  being  installed 
i  fireproof  compartments  in  the  basement.  Each  incoming 
le  is  rated  at  looo  kw.  Each  outgoing  feeder  circuit  may 
I  connected  to  either  set  of  busbars  by  remotely  controllef' 
il  switches  located  in  compartments  built  of  concrete  sides 
.'id  bottoms  and  slate  tops,  installed  in  the  basement.  In 
'is  installation  the  oil-switch  relays  are  mounted  on  the 
igle  irons  of  the  switches  themselves,  instead  of  being 
cated  at  a  distance,  with  the  result  that  inspection,  adjust- 
ent  and  repairs  are  greatly  facilitated.  One  man  can 
sily  attend  to  a  switch  since  the  location  of  the  relay 
pse  by  renders  it  unnecessary  to  depend  upon  a  second 
jtendant  at  the  switchboard  i;i  the  operating  room  up- 
lirs. 

The  oil-switch  solenoids  are  operated  by  means  of  energy 
oni  a  fifty-five-cell  storage  battery,  which  is  charged 
rough  a  mercury-arc  rectifier.  Each  incoming  line  is 
|uipped  with  an  inverse-time-liniit  relay,  pilot  lamps  show- 
g  the  condition  of  the  line  and  additional  lamps  showing 
e  open  or  closed  status  of  the  controlling  switches,  con- 
•ol  relays,  synchronizing  connections  and  the  usual  series 
id  shunt  instrument  transformer  equipment.  An  edge- 
ise-type  Thomson  ammeter  is  also  inserted  in  each  incom- 
g  circuit,  with  operating  connections  between  the  series 
ansformers  and  switchboard  panels.  Only  three  panels 
!"e  needed  to  control  the  incoming  lines,  the  distribution 
;ing  effected  by  a  remotely  controlled  installation  which 
is  been  established  at  the  former  alternating-current  dis- 
.ibuting  switchboard  in  the  operating  room.  .\  Hartmann- 
^empf  frequency  indicator  has  been  installed  on  the  bus- 
jrs  of  the  distributing  board,  the  instrument  being  sup- 
jied  by  Machado  &  Roller,  New  York.  From  Faraday 
■treet  eight  lighting  feeder  circuits,  two  three-phase  motor. 
3ur  conmiercial  arc,  five  direct-current.  500-volt  and  twenty 
junicipal  arc  circuits  are  run  into  the  company's  territory. 
he  arc-lighting  system  consists  of  900  magnetite  units  of 
le  4-amp  size  supplied  with  energy  through  mercury-arc 
•ctifiers  and  constant-current  transformers.  The  details 
f  the  arc-lighting  system  were  given  in  the  issue  of  Sept. 
'.  1908. 

At  present  there  are  in  operation  at  Faraday  Street 
vo  synchronous  motors,  one  of  800-hp  rating  and  the  other 
f  750-hp.  The  larger  motor  is  mounted  on  a  line  shaft  in 
le  basement  and  drives  two  Brush  arc  machines  and  a 
.x)-kw,  loo-volt  direct-current  generator  delivering  energy 
1  a  limited  motor-service  clientele.  The  Brush  machines 
jpply  energi,'  to  commercial  arc-lighting  customers.  The 
irger  direct-current  machine  carries  the  greater  portion  of 
le  day  direct-current  motor  load,  the  smaller  unit  being 
un  alone  at  night.  The  synchronous  motors  are  directly 
iCneficial  in  maintaining  a  high  power-factor  on  the  system 
|S  a  whole,  the  company  being  able  to  secure  between  95 
er  cent  and  100  per  cent  without  diflnculty.  A  typical  daily 
■>ad  curve  of  the  Webster  Street  plant  is  given  herewith. 
he  load-factor  averaging  61  per  cent  on  the  day  shown, 
•ith  a  maximum  load  of  2300  kw  and  a  minimurn  load  of 
00  kw. 
The  foregoing  work  has  been  completed  under  the  ad- 
linistration  of  President  George  T.  Dewey,  the  other 
fficers  of  the  company  at  that  time  being:  Treasurer,  Mr. 
I.  H.  Fairbanks;  superintendent,  Mr.  William  H.  Coughlin, 
nd  assistant  superintendent,  Mr.  Fred  H.  Smith.  As  noted 
n  our  issue  for  May  25,  Mr.  Smith  is  now  superintendent. 
Ir.  Coughlin  having  resigned. 

The  plans  of  the  Webster  Street  station  were  prepared 
nd  the  purchasing  and  installation  of  the  equipment  were 
n  general  handled  by  Westinghouse,  Church.  Kerr  & 
'ompany.  \ew  York. 


GASOLINE-ELECTRIC  TRACTION  IN  EUROPE. 

Bv  Fkancis  E.  Drake. 

MUCH  progress  has  been  made  in  the  past  four  or  five 
years  with  the  simplest  form  of  gasoline-electric 
vehicle  for  railways  and  tramways.  The  most  nota- 
ble installations  of  gasoline-electric  cars — generally  termed 
"automotrices" — have  been  in  Hungary.  Successful  in- 
stallations are  also  recorded  from  Germany,  Holland  and 
France.  England  and  Sweden  have  already  placed  im- 
portant orders  for  the  automotrice,  which  bids  fair  to  take 
an  important  position  in  the  European  traction  field. 

Several  European  countries  have  already  gained  experi- 
ence w-ith  steam  motor-cars,  which,  in  the  beginning,  seemed 
to  offer  a  solution  as  a  substitute  for  small  locomotives  and 
trains.  The  steam  motor-car  was  found  unsatisfactory, 
chiefly  because  of  difficulties  with  the  boiler.  Moreover, 
the  heat  in  summer  and  the  presence  of  smoke  and  dirt 
annoyed  the  traveling  public.  The  remarkable  development 
and  rapid  improvement  of  the  automobile  type  of  gasoline 
motor  led  many  to  the  conclusion  that  this  type  of  engine 
could  be  used  successfully  for  railway  motor-cars.  It  was 
only  after  an  expensive  experience  as  to  maintenance  that 
the  mechanically  coupled  motor-car  was  practically  retired 
as  being  unable  to  meet  the  conditions  for  modern  short 
distance  or  intermediate  passenger  traffic. 

Xearly  twenty  years  ago  the  first  practical  attempts  were 
made  with   the  gasoline-electric  cars,   in  which,  as  a   rule, 


Fig.    1 — Gasoline- Electric    Generating    Set. 

the  Storage  battery  was  an  important  part  of  the  equipment. 
The  system  was  found  unsatisfactory  and  abandoned  be- 
cause of  the  heavy  cost  of  maintenance,  car  weight  and 
complication.  The  gasoline  motors  at  that  epoch  were 
crude  and  unable  to  give  continuous  service. 

Passing  briefly  the  various  stages  of  experiment  and  dis- 
appointment which  mark  the  record  of  all  industrial  enter- 
prises, it  is  important  to  note  that  the  present  success  of 
the  gasoline-electric  automotrice  on  many  European  lines, 
operating  under  widely  varying  conditions,  can  be  at- 
tributed to: 

1.  The  reduction  of  motive  power  and  of  auxiliary  equip- 
ment to  the  simplest  elements,  i.  e.,  gasoline  engine,  direct- 
connected  generator  and  secondary  motors  on  the  axles. 

2.  Reduction  of  total  car  weight  to  the  lowest  possible 
minimum  for  safety  and  security. 

The  solution  of  this  type  of  traction  in  Europe  has  been 
arrived  at  by  a  route  almost  diametrically  opposed  to  that 
accepted  by  .'\merican  railway  engineers,  where  the  influ- 
ence of  the  Master  Car  Builders  has  been  opposed  to  the 
light  car.  Their  specifications  have  required  a  double- 
truck  Pullman  type  sufficiently  heavy  to  be  coupled  with 
any  existing  rolling  stock.  The  inevitable  result  has  been 
that  the  railway  motor-car  in  the  United  States  has  been  a 
self-propelling  Pullman.  The  total  weight  of  the  car  has 
averaged  from  40  tons  to  more  than  50  tons. 

Naturally  if  a  speed  of  25  miles  per  hour  to  40  miles  per 
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hour  is  required  the  power  equipment,  comprising  engine, 
generator,  motors,  etc.,  must  be  correspondingly  heavy. 
With  a  seating  capacity  of  forty  to  fifty  passengers  the 
dead  weight  of  the  train  becomes  the  equivalent  of  i  ton 
per  passenger.  The  European  attitude  toward  this  prob- 
lem has  been,  in  principle,  to  admit  that  the  automotrice 
is   useful    in   developing   business   on    new    lines   or   where 
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Fig.    2 — Gasoline-Electric    Train    on     Drelbergen-Arnhem     Line, 
Holland. 

traffic  is  sparsely  centered  and,  consequently,  very  expen- 
sive if  conducted  by  steam  trains,  or  as  feeders  for  trolley 
and  steam-train  business.  Instead  of  i  ton  train  weight 
per  seated  passenger,  as  obtains  with  the  M.  C.  B.  standard 
American  railway  motor-car,  the  European  automotrice  has 
but  half  this  weight  and  in  some  cases  less.  Lower  train 
weight  means  smaller  and  lighter  engines,  generators  and 
motors,  and  consequent  reduction  in  the  operating  costs. 

A  significant  and  important  consideration  in  the  size  of 
the  gasoline  engine  is  that  the  nearer  these  units  are  kept 
to  the  well-developed  automobile  motor  standard  the  more 
certain  and  reliable  are  the  operating  results.  The  larger 
high-speed  gasoline  engines  have  difficulties  in  cylinder 
cooling,  lubrication,  etc.  There  is  also  a  greater  danger 
from  vibration,  which,  when  communicated  to  the  body  of 
the  car,  is  found  objectionable  by  the  passengers. 

In  general,  it  may  be  stated  that  according  to  European 
practice  an  automotrice  capable  of  seating  forty  passengers 
will  weigh  not  to  exceed  20  tons.  The  power  equipment 
may  be  either  a  6o-hp  or  a  90-hp  engine  and  generator 
group,  which,  with  this  weight,  will  give  a  speed  on  the 
level  of  25  miles  per  hour  to  40  miles  per  hour. 

Among  the  notable  installations  of  automotrices  in  Eu- 
rope is  the  Arad  Csanad  Railway,  in  Hungary,  which  is  the 
largest  and  most  important  of  the  privately  owned  railways 
of  that  country.  The  company  operates  nearly  400  km  (250 
miles)  of  standard-gage  line  and  has  in  operation  more 
than  forty  autoriiotrices.  This  company  has  been  one  of 
the  pioneers  in  the  adoption  of  the  railway  motor-car,  its 
experience  beginning  over  six  years  ago  with  the  steam 
motor-car  service.  This  was  succeeded  by  a  car  driven  by 
a  gasoline  motor  from  which  the  power  was  communicated 
to  the  axles  through  mechanical  transmission,  such  as  is 
common  with  the  automobile.  Both  of  these  systems  were 
finally  discarded  and  replaced  by  the  simplest  form  of 
gasoline-electric  automotrice  designed  and  executed  by  the 
Societe  Anonyme  Westinghouse.  In  the  course  of  four 
years  the  passenger  traffic  of  the  Arad  Csanad  Railway, 
which  now  aggregates  more  than  1,500.000  passengers  per 
annum,  has  been  entirely  converted  to  automotrice  serv- 
ice. The  commercial  results  have  enabled  the  company  to 
reduce  the  fares  one-third  and  increase  the  number  of  pas- 
sengers carried  threefold.  The  passenger  traffic  of  the 
line,  which  formerly  under  small  locomotive  traction  gave 
a  loss  of  $40,000  per  annum,  now  produces  a  net  profit  of 
$100,000  per  annum. 

Two  forms  of  automotrice  trains  are  used — the  slow  01 
"omnibus"  trains  with  frequent  stops  and  limited  speed  and 
the  express  service,  comprising,  according  to  traffic  condi- 
tions, one  automotrice  and  one  or  more  trailers.  The  ex- 
press trains  make  a  speed  of  40  miles  on  the  level,  although 
the  commercial  schedule  speed  is  probably  25  miles  per 
hour. 

Another  interesting  installation  has  been  carried  out  on 
the  lines  of  the  Oosterstoomtram  in  Holland.     This  line  is 


appro.ximately  50  km  (31  miles)  in  length  with  1067-m  gag. 
The  line  extends  from  Dreibergen,  near  Utrecht,  throug 
Rhenen  on  the  Rhine,  to  Arnhem.  Until  1909  this  line  wa 
operated  with  steam  locomotives.  Owing  to  the  compos 
tion  of  the  trains,  following  the  government  regulations,  th 
Oosterstoomtram  decided  to  use  automotrice  locomotive 
which  could  also  serve  as  baggage  and  postal  cars,  Th 
light  passenger  cars  which  had  formerly  been  hauled  b 
steam  locomotives  serve  as  trailers  for  the  automotric 
locomotives.     (See  Figs.  2  and  3.) 

The  automotrice  locomotive  comprises  separate  compart 
ments  for  the  mails  and  baggage.  The  gasoline  engine  an 
generator  are  installed  in  the  center  of  the  car.  The  tots 
length  of  the  chassis  of  the  automotrice  is  10.8  m  (35.24  ft. 
and  the  width  of  the  car  body  1.9  m  (6.21  ft.).  The  powej 
equipment  consists  of  a  six-cylinder,  90-hp  Westinghous 
engine  and  direct-current  generator.  In  the  power  com 
partment  are  the  gasoline  and  water  tanks.  The  radiator  i 
placed  on  the  roof  of  the  automotrice  and  the  cylinder-cool 
ing  water  is  made  to  circulate  through  same.  In  the  driv 
ing  cabins,  at  either  end  of  the  car,  are  placed  an  operatinj 
controller  and  a  lever  for  the  regulation  of  the  drivini 
group,  indicating  instruments,  circuit-breakers  and  the  air 
brake  lever.  The  weight  of  the  automotrice  locomotive  i 
18  tons,  and  will  ordinarily  haul  two  bogie  trailers,  ead 
weighing  1 1  tons  empty.  The  train,  with  passengers,  wil 
therefore  weigh  40  tons  and  contains  seating  capacity  fo 
100  people. 

During  the  trials  one  of  these  automotrice  locomotive 
started  a  train  of  71  tons  of  construction  material  on  ; 
curve  of  18  m  (59  ft.)  radius,  followed  by  another  in  the  op 
posite  direction  of  the  same  radius.  This  train  was  haule( 
at  an  average  speed  of  over  10  miles  per  hour  from  Dreiber 
gen  to  Sandenberg,  a  distance  of  6  miles.  The  line  betweei 
Dreibergen  and  Arnhem  has  curves  with  a  maximum  0 
3.7  per  cent  and  3.2  per  cent  for  a  distance  of  1000  ft.  anc 
3500  ft.  respectively.  There  are  many  curves  with  a  radiui 
of  20  m  (6.56  ft.).  The  automotrices  actually  in  service  01 
these  lines  make  from  80  miles  to  100  miles  per  day.  Owinj 
to  the  presence  of  several  steam  trains  the  commercia 
speed  of  the  automotrice  train  cannot  exceed  10  miles  pei 
hour.  Much  of  the  line  lies  through  villages  and  well 
settled  communities  where  frequent  stops  must  be  made 
there  being  170  stops  during  a  day's  run.  The  averagf 
consumption  of  gasoline  per  train-kilometer,  density  0.765 
is  800  grammes,  and  for  gasoline  of  a  density  of  0.715,  75c 
grammes.  Naturally  the  consumption  of  gasoline  will  var> 
according  to  the  speed  of  the  train  and  the  number  of  stops 

Another  interesting  installation  of  an  entirely  differeni 
character  is  the  automotrice  on  the  tramway  line,  Dinard  & 
St.     Briac,     in     France     (Fig.   4).       The   line    in   question 


Fig.    3 — 90-hp    Gasoline-Electric    Locomotive,    Oosterstoomtram. 

Holland. 

which  passes  through  the  town  of  Dinard  and  connect? 
with  other  summer-resort  localities,  has  a  total  length  oi 
about  6  miles.  The  automotrice  chosen  by  the  companv 
seats  thirty-seven  passengers,  first  and  second  class,  and 
is  equipped  with  a  90-hp  generating  group  (Fig.  i).  For- 
merly the  service  was  secured  entirely  by  small  steam  loco- 
motives, but  the  demand  of  the  public  for  improvement  ir 
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service  and  comfort  caused  the  adoption  of  the  auto- 

■  rice.    Owing  to  the  fact  that  the  passenger  traffic  exists 

(luring  the  four  or  five  summer  months,  an  electric 

iv  installation  on  account  of  its  heavy  first  cost  was 

lored  out  of  the  question.     The  Dinard  autoniotrice 

1-.  with  passengers.  22  tons.     Following  the  schedule 

upi-ratioii   for  the  steam  trains  the  autoniotrice  makes  a 


"ig.  4 — Gasoline- Electric  Car  for  the  DInard-St.  Briac  Railway. 

lily  run  of  74  km  (45.8  miles),  with  seventy-nine  stops, 
id  consumes,  including  switching,  a  total  of  56  kg  250  gr 
J 25  lb.).  Until  the  steam  locomotives  are  all  replaced  the 
id  train  schedule  must  be  maintained. 

I  One  of  the  recent  installations  of  the  autoniotrice  in 
.ranee  is  on  a  private  railway  connecting  the  Mines  de 
'arvin  with  the  Cheniin  de  fer  du  Nord.  The  autoniotrice 
'ain,  comprising  automotrice  and  one  trailer,  with  passen- 
ers  weighs  a  total  of  39^4  tons  (Fig.  5).  The  consump- 
ion  of  benzol  (produced  by  the  mines  as  a  by-product 
rom  coke  ovens)  is  423  grammes  per  train-kilometer,  not 
nctuding  stops  and  switching.  The  trains  make  an  average 
1  65  km  (40  miles)  per  day  with  thirty-three  stops.  The 
otal  consumption  of  benzol  per  train-kilometer  is  570 
rammes,  indicating  that  the  combustible  consumed  in 
tops,  switching,  etc.,  amounts  to  practically  25  per  cent. 
Previous  to  the  installation  of  the  automotrice  the  small 
team  locomotives  used  on  this  line  consumed  i-;-4  tons  of 
pal  briquets  per  day.  The  mine  estimated  the  value  of  the 
riquets  to  be  18  francs  per  ton.  The  saving  in  fuel  on  the 
■asis  of  64  kg  500  gr  of  benzol  per  day  at  16.77  francs 
gainst  coal  at  31.40  francs  used  in  the  locomotives  amounts 
0  approximately  50  per  cent,  to  say  nothing  of  the  saving 
f  firemen's  wages,  etc.,  and  maintenance  costs. 
In    Germanv    the    Oestdeutsche   Eisenbahn   Gesellschaft 


-g.  5 — Motor-Car  and  Trailer  on  the  Klines  de  Carvin  Railroad. 

dopted  the  automotrice  of  60-hp  capacity  for  a  line  55  km 
■34  miles)  in  length  with  maximum  grades  of  1.6  per 
ent  During  the  past  three  years  three  trips  per  day  con- 
titute  the  average  run.  The  commercial  speed  is  about 
8  km  (11. 2  miles)  per  hour. 
In  nearly  every  country  in  Europe  the  government  regu- 
ations  concerning  railway  material  are  more  or  less  strin- 


gent and  follow  a  certain  long-established  practice.  The 
introduction  of  the  autoniotrice  is  sometimes  effected  with 
difficulty  with  the  government  inspectors,  who  have  the  con- 
trol of  such  rolling  stock.  The  types  and  general  finish  of 
car  bodies  also  follow  certain  prescriptions  which  have  in 
many  cases  been  adopted  by  the  governing  authorities. 
Having  struggled  against  earlier  failures,  born  of  unripe 
experience  and  unreliable  elements,  the  gasoline-electric 
automotrice  has  finally  established  for  itself  a  sure  and 
rapidly  growing  popularity. 


COMPARATIVE  THERMAL  TESTS  OF  AN  ELECTRIC 
FIRELESS  COOKER. 


By  -Vlbert  a.  Somervii.i.e. 

THE  use  of  an  electric  heater  with  a  fireless  cooker 
would  seem  to  give  the  highest  possible  efficiency 
for  the  electrical  heater,  by  confining  the  heat  in  one 
place  and  thus  raising  the  temperature  to  a  higher  mark  and 
holding  it  there,  for  a  given  time  rate  of  supplying  electrical 
energy.  The  net  efficiency  of  the  thermal  box  or  fireless 
cooker  would  also  be  increased  for  the  reason  that  if  a  hot 
body  is  placed  in  a  cold  hay  box,  or  w-hatevcr  material  is 
used  for  heat  insulation,  everything  surrounding  the  hot 
body  must  be  warmed  up  to  nearlv  its  temperature.  To 
do  so  the  hot  body  itself  must  give  up  some  of  its  heat,  and 
in  so  doing  its  temperature  will  drop  some  degrees  before  a 
temporary  thermal  equilibrium  is  established  throughout 
the  box.  On  .the  other  hand,  if  instead  of  placing  a  hot 
body  in  a  cold  box,  a  cold  body  be  put  in  a  cold  box  and  the 
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Fig.   1 — Experimental    Fireless   Cooker. 

cold  body  heated  by  an  electric  heater,  then  it  is  true  that 
some  heat  will  be  lost  by  the  body  before  it  is  brought  to  the 
desired  temperature,  but  the  heat  that  passes  out  of  the 
body  goes  into  the  surrounding  heat-insulating  material  and 
warms  this  material  adjoining  the  inside  body  to  the  same 
temperature  as  the  body  itself,  so  that  the  total  amount  of 
heat  supplied  is  made  useful. 

Laboratory  experiments  were  made  by  the  author  along 
the  above  lines  extending  over  a  brief  period  of  a  few 
weeks.  With  the  exception  of  some  electrical  measuring 
instruments  the  apparatus  used  was  of  the  crudest  kind.  The 
fireless  cooker  was  made  of  a  wooden  box  which  had  been 
constructed  originally  for  packing  a  typewriter  for  ship- 
ment. The  dimensions  of  this  bo.x  were  17  in.  x  17  in.  x  13 
in.,  the  thickness  of  walls  being  from  J4  in.  to  .)4  in.  Dif- 
ferent heat  insulations  were  used— sheep's  wool,  sand,  paper 
and  asbestos  such  as  is  used  in  incasing  large  steam  pipes. 
In  the  center  of  this  box,  supported  on  glass  rods,  was  placed 
a  tin  bucket  8  in.  in  diameter  and  8  in.  high.  .\  hole  was 
cut  in  the  lid  of  the  bucket  in  order  to  admit  an  electric 
heater  into  the  very  middle  of  the  body  to  be  heated.  This 
hole  was  made  large  enough  to  admit  an  incandescent  lamp, 
as  it  was  intended  to  try  one  of  these  as  a  possible  heater. 
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A  cylinder  of  tin  to  incase  the  heater  was  fastened  onto  the 
cover  so  as  to  extend  down  into  the  bucket.  A  cross-section 
view  of  the  outfit  would  look  somewhat  like  Fig.  i. 

In  order  to  get  quantitative  results  a  known  amount  of 
water  was  heated  each  time.  Use  was  made  of  an  automatic 
recording  thermometer  consisting  of  a  coil  of  copper  wire 
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Fig.    2— Curves    Obtained    Whe 


Paper. 
Using    Wool,    Asbestos,    Sand 
Heat-Insulating    iVtaterial. 


connected  to  an  automatically  balancing  Wheatstone  bridge. 
The  resistance  of  the  copper  coil  being  a  known  function 
of  the  temperature,  the  Wheatstone  bridge  became  a  tem- 
perature-reading instrument  and  by  means  of  a  chronograph 
attachment  it  was  made  to  draw  a  time-temperature  curve. 
The  results  for  four  insulating  materials  are  shown  in 
the  accompanying  curves.  A  l6-cp  carbon  lamp  was  used 
as  the  heater.  It  w-as  run  on  a  no- volt  circuit  and  drew 
approximately  0.5  amp.  Knowing  the  amount  of  water  used, 
which  was  l  gal.,  and  the  mechanical  equivalent  of  heat, 
one  can  easily  estimate  the  rate  at  which  the  temperature 
of  the  water  should  rise  if  there  were  no  loss  of  heat  what- 
ever. It  is  found  that  almost  5  minutes  is  required  to 
raise  the  temperature  I  deg.  C.  If  then  the  temperature  is 
to  be  raised  from,  say,  about  15  deg.  C.  (tap  water)  to  the 
boiling  point,  then  under  ideal  conditions  approximately 
seven  hours  of  time  and  385  watt-hours  of  energy  would 
be  required.    In  reality  it  will  take  a  much  longer  time  than 


would  be  the  e.xpression  A  -^  B,  where  A  is  the  mini^ 
amount  of  heat  necessary  to  bring  the  inclosed  body  to-'i 
desired  temperature  and  B  is  the  actual  amount  of  heat  us 
in  attaining  the  desired  temperature  in  any  particular  en 
If  5  is  equal  to  A,  then  the  efficiency  would  be  100  per  ce 
according   to   this   definition,   which   ideal   condition   is  n 

reached   or  expected.     The  e 

ficiency  at  any  temperature  m: 
be  expressed  as  the  ratio  of  t 
amount  of  time  required 
change  the  temperature  i  dt 
under  ideal  conditions  to  tl 
actual  time  required  to  chanj 
I  deg.  at  that  temperature, 
the  case  of  each  test  here  r 
corded  the  bucket  containin 
the  water  and  heater  was  buri( 
in  the  middle  of  the  box  I 
packing  on  all  sides  with  tl 
particular  heat  insulator  thf 
being  used.  In  one  case  tl 
box  was  filled  full  of  sand  th; 
had  been  stored  in  a  barrel  f( 
a  month  but  was  not  yet  pe 
fectly  dry.  The  weight  of 
was  considerable,  the  volurr 
shrinkage  about  5  per  cent  ; 
it  dried  and  the  heat  loss  b 
conduction  large  while  in  th 
moist  condition. 

The  method  of  procedure  we 
to  obtain  data  for  points  0 
a  heating  curve  until  the  wate 
was  brought  to  the  boilin 
point  or  until  the  energy  suppi 
was  turned  off  at  night,  and  then  to  allow  the  mass  t 
cool,  the  cooling  curve  thus  obtained  showing  its  actio 
as  an  ordinary  fireless  cooker  would  cool.  The  tempera 
ture-recording  apparatus  was  run  continuously  by  mean 
of  storage  batteries.  The  heating  curve  was  again  begu 
as  soon  as  the  supply  of  energy  from  the  station  was  n 
stored  in  the  morning.  Incidentally  this  temperature  rec 
ord  shows  at  just  what  time  the  energv  was  turned  0 
and  off  at  the  plant. 

It  was  necessary  to  support  the  bucket  (if  water  on  glas 
rods  when  wool  and  asbestos  were  packed  around  it  in  orde 
to  keep  it  from  sinking  to  the  bottom.  The  wool  was  ton 
apart  into  fine  particles  and  packed  in  loosely.  It  was  dry 
but  slightly  oily.  The  results  would  probably  have  beei 
better  if  the  oil  had  been  entirely  removed.  The  asbesto 
was  originally  in  the  form  of  steam-pipe  casings,  but  wa 
entirely  pulverized  so  that  it  packed  easily  into  all  the  avail 
able  space.  The  sand  became  perceptibly  warm  all  arounc 
the  outside  edges.    No  heating  whatever  could  be  felt  bv  th' 
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this  ideal  minimum,  for  the  reason  that  the  whole  surround- 
ings must  be  heated  to  some  higher  temperature  and  also      hand  at  the  surface  of  the  wool,  wool  being  a  poor  therma 
from  the  fact  that  some  of  the  heat  generated  passes  en-      conductor.     A  thermometer  inserted  into  the  wool  a  shor 


tirely  out  of  the  inclosure  and  is  lost.  Moreover,  the  longer 
the  time  required  for  heating  the  greater  the  loss  becomes, 
and  hence  for  practical  purposes  it  would  be  better  to  use  a 
larger  energy  flow  and  heat  the  inside  body  more  quickly 
so  as  to  reduce  the  time  element  in  which  heat  loss  occurs. 
For  this  purpose  use  may  be  made  of  a  heating  unit  con- 
sisting of  a  non-oxidizing  wire,  of  which  there  are  now 
several  alloys  on  the  market,  and  after  the  desired  tempera- 
ture is  reached  a  small  lamp  may  then  be  used  instead  of 
the  first  heater,  in  order  to  hold  the  temperature  at  some 
desired  point.  A  thermostat  such  as  was  described  in  the 
Electrical  Jl'orld  of  Jan.  12,  1911,  may  also  be  used  to  con- 
trol the  temperature ;  this  may  be  set  at  any  temperature  so 
that  it  will  cut  off  the  energy  supply  when  the  temperature 
goes  above  that  point  and  make  connection  again  when  a 
certain  lower  temperature  is  reached. 

One  way  of  stating  the  efficiency  of  such  an  apparatus 


distance  at  various  places  and  left  quite  a  while  would,  how 
ever,  show  an  increase  of  several  degrees  of  temperature 
The  asbestos  was  slightly  warmed  at  the  surface  in  only  on( 
place  just  above  the  bucket  of  hot  water. 

Newspapers  used  for  insulation  were  wrapped  round  an( 
round  the  bucket,  the  bottom  of  the  containing  box  bein£ 
thickly  covered  with  them,  the  space  between  the  walls  being 
well  filled  and  the  top  also  covered  with  several  layers  s( 
as  to  make  the  thickness  as  nearly  as  possible  the  same  a; 
that  used  in  the  other  cases.  The  accompanying  curve; 
show  that  paper  insulation  gives  the  highest  efficiency.  Thf 
slope  of  the  heating  curve  is  larger  and  that  of  the  coolin£ 
curve  smaller  than  for  any  other  insulator,  thus  indicating 
the  highest  efficiency.  Anything  that  will  prevent  air  cur- 
rents and  alternate  with  air  to  make  manv  layers  or  cover- 
ings w'ill  provide  good  heat  insulation.  Of  course,  news- 
papers could  not  be  used  at  very  high  temperatures  owing  tr 
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anger  of  becoming  ignited.  For  all  dome.stic  purposes 
hey  are,  however,  probably  entirely  safe. 

As  a  summary,  tlien,  it  may  be  said  that  for  moderate  teni- 
•eratures  an  electric  tireless  cooker  may  be  used  advan- 
ageousiy,  and  that  the  highest  efficiency  is  attained  where 
ewspapers  are  used  for  heat  insulation  and  the  heater  con- 
umes  enough  power  to  reach  the  desired  temperature  in  a 
hort  time  and  thereby  minimizes  heat  losses. 


A.  I.  E.  E.  PAPERS  AND  DISCUSSIONS. 


I  The  following  are  the  remainder  of  the  papers  presented 
t  the  recent  Chicago  convention  of  the  American  Insti- 
ite  of  Electrical  Engineers,  together  with  abstracts  of 
jie  discussions  to  which  they  gave  rise  : 

SINGLE-PHASE  MOTORS  FOR  HEAVY  SERVICE. 

'  Mr.  E.  F.  \V.  .'Me.xanderson,  of  the  General  Electric  Com- 
any,  read  a  paper  in  which  were  recorded  the  results  of 
ivestigations  relating  to  the  use  of  polyphase  motors  upon 
ngle-phase  circuits.  The  method  described  represents  a 
lodification  of  the  scheme  of  using  a  previously  operating 
ilyphase  motor  receiving  energy  from  a  single-phase  sys- 
fm  to  supply  polyphase  voltage  to  another  motor  which 
to  be  brought  to  full  speed  from  starting  conditions.  As 
'"dinariiy  applied  this  method  provides  polyphase  voltages 
lat  are  far  from  being  balanced,  and  hence  the  result  has 
it  always  been  satisfactory. 

The  author  shows  a  method  by  whicli  the  phase  displace- 
ent  can  be  corrected  in  order  to  obtain  approximately 
.ilanced  polyphase  voltages.  A  two-phase  motor  is  oper- 
^ed  without  load  as  a  phase-converter  to  supply  two-phase 
>ltages  to  the  system.  This  machine  acts  like  a  series 
.ansformer  between  one  phase  and  the  other,  to  transform 
,e  current  from  one  line  to  the  other,  and  displace  it  by 
^proximately  90  time  degrees.  In  order  to  make  this 
.rangement  effective  the  author  has  interpolated  in  the 
.le  phase  of  the  phase-converter  a  voltage  derived  from 
,e  single-phase  line,  so  as  to  create  artificially  a  phase  dis- 
,acement  between  the  output  of  the  phase-converter  and 
e  input  of  the  motor. 

The  author  remarked  that  this  method  of  operating  two- 
lase  motors  appears  particularly  to  advantage  when  a 
ngle-phase  converter  can  be  used  to  furnish  quadrature 
>ltage  to  an  aggregate  of  several  motors.  He  remarked 
at  designs  have  been  made  for  a  phase-converter  having 
I  output  corresponding  to  1600  motor  hp.  He  estimated 
at  the  total  increase  in  the  weight  of  the  electrical  equip- 
£nt  for  single-phase  power  would  be  15  per  cent  over  the 
■rresponding  polyphase  equipment  with  the  same  output 
;  d  starting  torque. 

XECTRlCAL    OPERATION    OF  THE    WEST    JERSEY    &    SEASHORE 
RAILROAD. 

The  author  of  this  paper,  Mr.  B.  F.  Wood,  gave  data  on 
lE  electric  road  operating  between  Camden  and  Atlantic 
Uy,  N.  J.  This  branch  of  the  Pennsylvania  Railroad  was 
Tmerly  operated  by  steam,  but  no  comparison  is  made  with 
le  operation  of  the  parallel  steam  service  and  no  attempt 
iraade  to  analyze  or  compare  the  data  with  any  heretofore 
I?sented  on  the  subject.  The  road  was  described  in  these 
tlumns  shortly  after  it  was  placed  in  operation.  (See 
h-ctrical  World,  Nov.  10,  1906.)  It  is  64.6  miles  long  and 
cerates  on  the  multiple-unit,  675-volt,  direct-current  system 
tth  an  over-running  third-rail.  There  are  a  single  gener- 
JiHg  station  5.6  miles  from  the  Camden  terminal  rated  at 
fx)  kw  and  eight  substations  equipped  with  six-phase 
^chronous  converters.  The  paper  is  replete  with  data 
tten  direct  from  the  operating  records  with  only  such  addi- 
this  as  would  make  them  more  readily  understood.  No 
ebrt  has  been  made  to  curtail  or  to  modify  in  any  respect 
t-  data  selected.  After  giving  the  entire  equipment  of  the 
rid  in  detail  the  author  appends  in  tabular  form  its  cost 


of  construction,  the  unit  cost  of  electrification,  cost  of 
operation  and  maintenance,  detentions  to  train  service  and 
causes,  renewal  of  parts  of  car  equipment,  gear  and  pinion 
breakage  and  certain  general  power  data  of  interest.  This 
latter  statement  shows  the  kw-hour  output  from  the  gen- 
erating station,  the  cost  in  mills  per  kw-hour  output,  pounds 
of  coal  burned  per  kw-iiour  and  the  efficiency  of  transmis- 
sion and  conversion  from  the  alternating-current  bus  in  the 
generating  station  to  the  direct-current  bus  in  the  substa- 
tions. Improvements  are  noted  in  each  of  the  four  years  of 
operation,  the  cost  of  energy  and  the  coal  consumed  per 
kw-hour  decreasing  with  each  successive  year  from  6.8 
mills  and  3.67  lb.  respectively  in  1907  to  5.42  mills  and 
3.25  lb.  respectively  in  1910.  The  data  are  valuable  for 
comparison  with  other  systems  and  as  a  matter  of  record. 

ANALYSIS  OF  TRUNK-LINE  ELECTRIFICATION. 

.V  paper  entitled  "Electrification  -Analyzed  and  Its  Prac- 
tical Application  to  Trunk-Linc  Roads,  Inclusive  of  Freight 
and  Passenger  Operation."  presented  by  Mr.  \V.  S.  Murray 
at  a  meeting  of  the  American  Institute  of  Electrical  Engi- 
neers held  at  Toronto,  Can.,  on  April  7,  1911.  was  presented 
m  review  for  discussion.  An  abstract  of  this  paper  was 
given  in  our  issue  dated  April  13,  191 1. 

In  expounding  his  long  paper,  Mr.  Murray  said  that  its 
object  was  to  present  the  results  of  six  years'  work  with 
.single-phase  electrification.  There  are  "three  classes  of 
railroad  locomotives,  passenger,  freight  and  switching,  and 
the  speaker  said  that  electric  locomotives  are  replacing 
steam  locomotives  for  all  three.  Electrical  engineers  must 
not  talk  one  system  exclusively;  they  should  have  a  sense 
of  standardization  on  the  general  principles  of  using  elec- 
tricity for  heavy  trunk-line  railroading,  including  terminal 
and  suburban  traffic.  Freight  traffic  cannot  be  considered 
for  electrification  without  considering  the  yards  problem. 
On  the  Eastern  roads  the  yard  mileage  is  perhaps  50  per 
cent  of  the  main-track  mileage  on  a  freight  basis.  Mr. 
Murray  cited  the  Harlem  yards  of  the  New  York,  New 
Haven  &  Hartford  system  to  show  that  the  overhead  cat- 
enary construction  for  single-phase  operation  enables  the 
electrification  of  terminal  yards  to  be  made  at  one-third  of 
the  cost  of  any  other  system.  Moreover,  this  system  of 
distribution  is  less  expensive  for  main-line  construction 
than  any  other.  The  weight  and  cost  of  equipment  for 
single-phase  operation  were  serious  at  first,  but  both  of 
these  items  are  being  reduced. 

Discussioti. 

Mr.  Frank  J.  Sprague,  of  New  York,  chairman  of  the 
Institute  railway  committee,  opened  the  discussion.  He  re- 
called his  inaugural  address  as  president  of  the  Institute 
at  the  Chicago  meeting  of  1892,  when  he  chose  electric-rail- 
way possibilities  as  his  subject.  He  said  that  he  would 
change  the  conclusions  then  advanced  only  in  a  few  par- 
ticulars at  the  present  time,  and  he  quoted  from  that  ad- 
dress. There  are  those,  he  said,  who  think  there  is  a  mean 
between  alternating-current  and  direct-current  employment 
for  railway  operation.  Some  think  that  the  direct-current 
motor  possesses  advantages  to  be  united  with  alternating- 
current  transmission  by  the  rotary-converter  transformer 
or  the  motor-generator.  This  is  a  safe  and  conservative 
attitude.  There  are  others  who  would  add  alternating- 
current  distribution.  The  experience  of  the  New  Haven 
road  with  single-phase  has  not  changed  the  speaker's  opin- 
ion of  several  years  ago. 

The  general  subject  of  railroad  electrification  should  be 
discussed  as  a  question  of  steam  versus  electricity,  based 
on  known  operatingcosts.  It  is  unwise  to  discuss  this  or  that 
system,  but  best  to  get  actual  facts  from  existing  systems. 
Single-phase  development  has  promi.sed  much  and  disap- 
pointed much  :  the  history  of  single-phase  operation  on  in- 
terurban  roads  has  been  most  unsatisfactory.  As  to  trunk- 
line  systems,  the  railroad  people  have  shown  extraordinary 
reluctance  to  give  actual   results  of  operation.     This  ap- 
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plies  also  to  the  cost  of  producing  electrical  energy  by 
railroads,  although  such  cost  is  well  known  in  other  elec- 
trical enterprises.  Only  a  few  of  the  railroads  having  gen- 
erating plants  have  made  direct  comparisons  of  the  cost  of 
energy,  considering  steam  and  electricity.  Mr.  Wood's 
paper  on  the  West  Jersey  road  sets  an  example  which  other 
roads  should  follow.  The  thanks  of  the  railway  committee 
and  the  Institute  are  due  to  Mr.  Wood  and  his  company 
for  the  perfect  frankness  exhibited.  One  comment  that 
may  be  made  on  this  paper  is  the  rather  wide  variation  in 
the  cost  of  operation  per  car-mile  compared  with  the  com- 
paratively slight  variation  in  the  cost  of  energy  delivered  to 
the  contact  shoes.  This,  however,  is  influenced  by  the  de- 
mands for  electricity  for  lighting  and  heating. 

Mr.  Murray's  paper  was  criticised  by  Mr.  Sprague  as  a 
specious  plea  for  a  pet  system.  It  is  as  though  the  single- 
phase  advocates  say,  "We've  made  it  work,  now  let's  make 
it  pay."  The  speaker  noted  that  it  was  proposed  to  abolish 
the  25-cycle  motor  and  substitute  induction  motors  or  even 
direct-current  motors.  However,  other  European  and 
American  engineers  recommend  15-cycle  operation.  The 
speaker  declared  that  every  wheel  in  the  electric  zone  of  a 
railroad  system  should  be  operated  by  electricity ;  the  diver- 
sity factor  should  be  extended  in  railway  work  as  well  as 
in  central-station  service.  The  day  of  individualization  in 
railroading  will  pass.  The  railroads'  demands  for  energy 
will  be  met  by  great  central  stations.  The  New  York 
Central  terminal  system  in  New  York  could  be  better  sup- 
plied to-day  by  a  central  station  like  that  of  the  Com- 
monwealth Edison  Company  of  Chicago. 

Referring  to  the  Chicago  electrification  situation,  Mr. 
Sprague  said  that  when  electrification  comes  in  that  city 
the  engineers  will  see  the  maximum  benefit  to  the  rail- 
roads and  the  community  with  the  minimum  burden.  This 
means  polj'phase  transmission  and  direct-current  distribu- 
tion. Referring  to  the  storage-battery  question,  the  speaker 
said  the  New  York  Central  put  in  batteries  because  of  the 
absolute  necessity  for  insurance  and  not  to  reduce  the  kw- 
hour  cost.  In  conclusion,  Mr.  Sprague  said,  "Let  it  be  a 
battle  between  steam  and  electricity.  I  stand  against  that 
attitude  which  compares  the  promises  of  one  electric  sys- 
tem with  a  denial  of  the  possibilities  of  another." 

Mr.  E.  B.  Katte,  of  New  York,  also  praised  Mr.  Wood's 
paper.  He  noted  in  it  a  much  larger  number  of  detentions 
on  the  trolley  part  of  the  system  than  on  the  third-rail  part. 
In  relation  to  Mr.  Murray's  paper,  Mr.  Katte  read  a  writ- 
ten communication  in  which  he  said  that  he  believed  that 
any  steam  railroad  could  be  equipped  reliably  either  by 
the  single-phase,  polyphase  or  direct-current  system.  Not 
one  of  these  systems  is  entirely  satisfactory  by  itself.  The 
question  is,  Does  electricity  effect  saving  enough  to  meet 
the  additional  fixed  charges?  As  a  matter  of  fact,  electrical 
operation  of  trunk-line  railroads  is  more  or  less  of  a  luxury 
or  installed  to  meet  some  special  condition,  as  in  terminals 
or  tunnels.  If  the  steam  locomotive  is  abolished  as  a 
nuisance  in  cities,  the  cost  of  electrification  should  be 
shared  by  the  city  or  state,  as  in  the  case  of  the  abolition 
of  grade  crossings. 

Referring  to  the  New  York  Central  direct-current  op- 
eration and  the  New  Haven  single-phase  operation,  Mr. 
Katte  said  the  saving  in  energy  consumption  on  grades  is 
in  favor  of  the  direct-current  locomotives.  The  record 
shows  less  interruption  to  train  service  on  the  direct-cur- 
rent system  than  where  single-phase  is  used.  Mileage 
records  were  also  compared,  to  the  advantage  of  the  direct- 
current  system,  and  the  speaker  also  declared  that  reli- 
ability of  electrical  operation  is  not  peculiar  to  the  single- 
phase  system.  He  pointed  out  the  economical  efifect  of 
batteries  in  equalizing  load  on  power  stations.  Successful 
electric  locomotives  should  not  only  be  reliable,  but  of  low 
maintenance  cost,  and  here  the  direct-current  machine 
seems  to  have  an  advantage.     The  first  cost  of  the  direct- 


current  locomotives  appears  to  be  less  also.  Mr.  Katt 
believes  that  the  conclusions  of  Mr.  Murray's  paper  ar 
not  justified.  However,  his  purpose  is  not  to  urge  direc 
current  as  opposed  to  single-phase  current,  but  to  point  ou 
that  so  far  the  former  has  made  the  better  record.  Bot 
systems  are  available,  however,  and  the  selection  should  b 
left  to  the  requirements  of  each  specific  case. 

Mr.  L.  C.  Fritch,  of  Chicago,  spoke  from  the  viewpoin 
of  a  steam  railroad  engineer.  He  made  the  interesting  dis 
closure  that  he  had  prepared  a  paper  on  the  subject  at  on 
time  which  was,  however,  suppressed  by  steam-railroad  mei 
as  being  pro-electric.  Mr.  Fritch  believes  that  there  is  n 
work  in  heavy  trunk-line  service  that  the  electric  locomo 
tive  cannot  perform  more  efficiently  than  the  steam  ma 
chine.  Railroad  men  are  making  a  mistake  in  warding  ol 
something  that  is  inevitable.  The  Mallet  type  of  locomc 
tive  was  referred  to  as  the  last  gasp  of  the  steam  locomc 
tive,  and  compared  with  the  electric  locomotives  used  i 
the  Pennsylvania  terminal  in  New  York  City  to  the  advar 
tage  of  the  latter.  The  question  of  electric  systems  mu; 
be  established.  Controversy  furnishes  ammunition  to  steai 
railroad  advocates.  In  Chicago,  for  instance,  how  coul 
one  company  adopt  one  system  and  another  another  sys 
tern  and  interchange  traffic?  The  speaker  favored  a  univei 
sal  system,  and  said  that  one  could  be  reached.  Electric; 
engineers  should  cease  battling  for  rival  systems  and  ado] 
a  standard.  In  Chicago  it  will  be  contended  by  steam  rai 
roads  that  it  would  cost  $250,000,000  to  electrify  the  rai 
road  terminals.  However,  the  entire  terminal  situatio 
should  be  revised,  and  there  should  be  electrification  witl 
in  a  certain  reasonable  limit.  Mr.  Murray's  point  aboi 
the  electrification  of  yards  was  praised.  A  very  importai 
point  is  that  the  number  of  switching  locomotives  may  1 
reduced  by  using  electricity.  Mr.  Murray's  paper  has  den 
onstrated  the  feasibility  of  electrifying  large  freight  te 
minal  yards. 

Mr.  J.  L.  Woodbridge,  of  Philadelphia,  took  issue  wii 
Mr.  Murray  on  the  battery  question.  He  believes  that  tl 
storage  battery  properly  installed  is  a  profitable  investmen 
and  cited  the  case  of  the  Chicago  City  Railway  Compar 
in  connection  with  the  contract  made  with  the  Commoi 
wealth  Edison  Company.  Here  the  battery  shows  a  retui 
of  12  per  cent  on  the  investment.  Trunk-like  service  is  sti 
•more  favorable  to  the  storage  battery.  The  advantage  ( 
developing  energy  at  minimum  cost  rather  than  under  coi 
ditions  of  maximum  cost  was  pointed  out.  However,  it 
not  economical  for  the  battery  to  take  all  peaks  above  ( 
below  an  average  load  line. 

President  D.  C.  Jackson,  of  Boston,  left  the  chair 
take  part  in  the  discussion.  He  praised  the  courage  ai 
vigor  of  the  New  Haven  engineers  in  working  out  a  gre 
alternating-current  system.  It  seems  to  be  proved  that  bo 
alternating  and  direct-current  systems  will  meet  all  cone 
tions  of  railroading.  The  speaker  pointed  out  that  the 
could  be  standards  even  where  there  are  different  systen 
Really  the  only  open  question  is  whether  the  improvi 
service  can  be  given  without  increasing  the  cost  of  servic 
The  future  can  be  viewed  with  equanimity,  as  the  indie 
tions  point  in  the  right  direction. 

Mr.  N.  W.  Storer,  of  Pittsburgh,  praised  Mr.  Woo( 
paper,  which  he  examined  in  some  detail.  He  thoug 
some  of  the  speakers  had  gone  out  of  their  way  to  ma 
an  unfavorable  comparison  of  the  overhead  trolley  with  t 
third-rail.  There  is  a  good  reason  for  the  greater  cost 
maintenance  of  the  trolley  wire.  The  use  of  a  pantogra; 
trolley  will  nearly  wipe  out  the  larger  cost  of  maintenan 
with  trolley  wheels.  Referring  to  Mr.  Murray's  paper,  1\ 
Storer  said  that  he  was  not  prejudiced  in  favor  of  t 
single-phase  system,  but  perhaps  some  of  the  advocates 
the  direct-current  system  could  not  say  as  much.  The  li 
ter  have  done  little  or  nothing  for  the  development  of 
single-phase  system.     The  speaker  agreed  with  Mr.  Frit 
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at  there  should  be  some  st;uidard  system.  He  believes 
at  single-phase  operation  offers  superior  advantages  for 
e  transmission  of  energy,  especially  in  the  means  for  col- 
:ting  energy  from  the  line.  It  can  be  applied  to  yard 
mstruction  much  better  than  the  direct-current  system 
any  voltage. 

Single-phase  locomotives  have  been  criticised  as  heavy 
\d  expensive,  and  it  is  not  contended  that  this  type  of 
"ichine  is  as  powerful  for  a  given  weight  as  a  direct-cur- 
nt  locomotive,  but  progress  is  being  made.  Mr.  Storer 
■  hibited  drawings  of  a  new  single-phase  locomotive  with 
iir  pairs  of  drivers,  each  surmounted  by  two  motors.  The 
imbined  weight  of  tiie  two  motors  is  less  than  that  of 
le  big  motor.  The  control  equipment  has  been  simplified 
id  the  weight  of  the  locomotive  reduced  to  116  tons,  de- 
■loping  a  tractive  force  of  40.000  lb.,  at  a  speed  of  50  miles 
:  hour.  The  speaker  urged  the  ''get-together''  policy. 
'Vhat's  the  use  of  fighting?"  he  remarked.  Direct-cur- 
iiit  apparatus  is  reliable,  but  the  question  is  whether  it  is 
:apted  for  the  main  propositions  in  electric  railroading 
lit  are  coming  up. 

'Mr.  T.  W.  Lieb,  Jr.,  of  New  York,  discussed  power-house 
(eration  for  railroads.  The  electric-service  companies 
\nt  this  business  and  are  not  very  much  interested  whether 
s'gle-phase,  three-phase  or  direct-current  operation  is  used, 
I'wided  they  can  supply  the  electricity.  However,  it  is  of 
imense  importance  to  be  able  to  interchange  electrical 
e;rgy  with  local  sources  of  supply.  Twenty-five  cycle  cur- 
nt  was  urged  with  this  in  view.  Railroad  companies 
s'juld  feel  that  they  can  purchase  electrical  energy  at  a 
f'ce  at  least  not  to  exceed  what  it  would  cost  them  to 
r.nufacture  the  electricity  themselves.  Great  economic  ad- 
x'ntages  inure  in  one  electric  service  system  supplying  rail- 
\y,  lighting  and  industrial  loads  in  great  cities,  both  in 
ration  to  carrying  the  peak  loads  and  in  improved  load 
f:tor.  The  storage  battery  is  a  vital  necessity  for  con- 
tuity  of  service;  it  would  be  a  practical  impossibility  to 
Cain  the  existing  record  of  great  cities  in  continuity  of 
oiration  without  batteries.  The  fact  that  the  great  central- 
stion  companies  stand  ready  to  furnish  electricity  to  rail- 
rids  at  least  as  cheaply  as  they  can  make  it  should  be  an 
iiSortant  factor  in  hastening  the  day  of  railroad  electrifica- 
t'n.  The  speaker  concluded  by  praising  the  Common- 
^Ith  Edison  Company  of  Chicago  for  being  the  leader  in 
oaining  railway  load. 
■■Ir.  C.  F.  Scott,  of  Pittsburgh,  reviewed  briefly  the  his- 
t^-  of  the  subject.  The  manufacturing  companies  have 
die  their  part;  the  problem  is  now  one  of  operation. 
'  S.ndardization  should  come  as  rapidly  as  engineers  are 
'■  sre  of  their  ground,  but  leaving  opportunity  for  develop- 
'  mt.    The  speaker  declared  that  those  who  know  most  of 

■  tl  troubles  of  single-phase  operation  are  loudest  in  sing- 
it  the  praises  of  that  system. 

n  closing,  Mr.  Alexanderson  said  that  alternating-cur- 

■  n't  railwav  practice  had  been  "tackled"  the  hardest  way 
;  fii    He  felt  confident  that  all  of  the  traction  work  on 

■  tV  New  Haven  road  could  have  been  carried  out  by  induc- 
ti'i  motors.  Mr.  Wood  confined  his  remarks  to  the  power- 
hise  end  of  the  situation.    Railroad  companies  do  not  want 

'  e;Bcially  to  build  power  houses.    The  West  Jersey  power 

■  \i\st  has  a  load  factor  of  16  per  cent,  whereas  the  Chi- 

■  C£p  central-station  system,  with  its  diversity  of  output,  has 
'  a-jad  factor  of  45  per  cent.  Mr.  Wood  spoke  favorably 
'  o-'railroads  buying  their  electrical  energy  where  it  could 
5  b«5btained  as  cheaply  and  reliably  as  in  Chicago. 

;  'ir.  Murray  replied  to  the  criticism  that  some  vital  points 
■:.'  w.e  omitted  from  his  paper  by  saying  that  because  of  the 
•  m':ed  steam  and  electric  operation  on  the  New  Haven  road. 
:'  ai  further  from  the  fact  that  both  single-phase  and  direct- 
cirent  are  used,  the  figures  called  for  are  unavailable.  It 
'-  isiot  fair,  he  said,  to  point  out  the  receiverships  of  cer- 
f  tad  single-phase   int-erurban   railroads,   whereas   no   com- 


ment was  made  on  the  fact  that  other  single-phase  inter- 
urban  systems  are  in  satisfactory  operation.  The  manage- 
ment of  the  New  Haven  Railroad,  after  trying  the  single- 
phase  system,  is  willing  to  pledge  $12,000,000  for  extensions. 
As  far  as  the  case  can  be  analyzed,  the  economies  of  single- 
phase  operation  will  cover  the  interest  on  investment  for 
electrification.  Mr.  Murray  does  not  want  to  "be  understood 
as  deprecating  use  of  the  storage  battery.  In  many  cases  it 
should  be  installed.  He  pointed  out  that  the  direct-current 
system  is  thirty  years  old  and  the  single-phase  six  years. 
He  asked  that  the  latter  be  given  time  to  "make  good."  He 
also  spoke  of  the  economy  of  catenary  overhead  construc- 
tion in  freight  terminal  yards. 

COMBINED  WIRE  AND  WIRELESS  TRANSMISSIOM. 

In  a  paper  by  Major  George  D.  Squier,  U.  S.  Signal 
Corps,  entitled  "Multiplex  Telephony  and  Telegraphy  by 
Means  of  Electric  Waves  Guided  by  Wires,"  a  description 
was  given  of  experiments  relating  to  the  combination  of 
the  present  engineering  practice  of  wire  telephony  and  teleg- 
raphy with  the  engineering  practice  of  wireless  telephony 
and  telegraphy.  It  has  been  found  possible  to  superimpose 
upon  the  ordinary  telephonic  wire  circuits  now  commercially 
used  electric  waves  of  ultra-sound  frequencies,  without  pro- 
ducing any  harmful  effects  upon  the  operation  of  existing 
telephone  service.  The  experiments  described  were  con- 
ducted between  the  small  research  laboratory  at  the  Bureau 
of  Standards  and  a  small  construction  laboratory  of  the 
Signal  Corps  in  Washington,  separated  by  a  distance 
of  about  7  miles.  Each  of  the  laboratories  is  supplied 
with  a  wireless  telephonic  and  telegraphic  installation  with 
suitable  antennas.  In  addition,  the  laboratories  are  con- 
nected by  a  standard  telephone  line,  which  was  employed  in 
the  experiments  described. 

Use  was  made  of  a  special  form  of  inductor  alternator  de- 
signed for  100,000  cycles  per  second  and  for  an  output  of  2 
kw.  The  alternator  is  provided  with  600  armature  slots  cut 
in  the  radial  face  of  the  stator,  and  is  wound  with  quadruple 
silk-covered  copper  wire  0.016  in.  in  diameter.  The  rotating 
inductor  has  300  teeth  on  each  side  of  its  periphery  spaced 
ya  in.  between  centers.  The  rotative  speed  is  20,000  revo- 
lutions per  minute,  and  since  the  rotor  has  a  diameter  of 
I  ft.  the  peripheral  speed  is  700  miles  per  hour.  The 
machine  develops  about  150  volts  with  the  armature  coils 
connected  in  series.  The  machine  is  intended  to  be  used 
with  a  condenser,  the  capacity  reactance  of  which  at  100,000 
cycles  balances  the  armature  inductive  reactance,  which  is 
5.4  ohms. 

.  The  first  experiments  performed  over  the  telephone  line 
between  the  two  laborrtories  were  directed  to  the  inquiry 
as  to  whether  or  not  it  is  possible  to  superimpose  upon  the 
minute  telephonic  currents  now  employed  in  telephony  over 
wires  electric  waves  of  ultra-sound  frequencies,  without 
causing  prohibitive  interference  with  the  battery  telephonic 
currents.  It  was  found  that  alternating  currents  of  fre- 
quencies ranging  from  30,000  to  100,000  complete  cycles 
per  second,  when  coupled  directly,  inductively  or  electro- 
statically to  local  circuits  from  the  generator,  produced  abso- 
lutely no  perceptible  physiological  effect  in  the  receivers. 
In  actual  operation  various  forms  of  detectors,  such  as  are 
now  used  in  wireless  telegraphy,  were  introduced  between 
the  telephone  receiver  itself  and  the  energizing  circuit.  Use 
was  made  of  the  regular  forms  of  automatic  interrupters, 
such  as  are  now  employed  in  wireless  telegraphy,  for  modi- 
fving  the  continuous  train  of  sustained  oscillations  from  the 
generator  into  groups  or  trains  the  period  of  which  falls 
within  the  limits  of  audition.  The  result  was  that,  with 
the  two  additional  and  essential  pieces  of  apparatus  opcr- 
atively  connected  between  the  telephone  receiver  and  the 
generator,  the  energy  of  the  generator  was  delivered  to  the 
ear  in  a  form  well  suited  for  physiological  effects. 

The  author  described  a  large  number  of  arrangements 
which  were  actually  employed  for  carrying  out  the  above- 
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nu'iuioneil  method  of  superimposing  the  currents.  He 
claimed  that  the  experiments  made  indicate  that  either  the 
existing  wire  system  or  additional  wires  for  the  purpose 
may  be  utilized  for  the  efficient  transmission  of  telephonic 
and  telegraphic  messages,  the  former  without  interfering 
with  the  existing  telephone  traffic  on  these  wires.  The  fact 
that  each  of  the  circuits  created  by  the  use  of  superimposed 
high-frequency  methods  is  both  a  telephonic  and  telegraphic 
circuit  interchangeably  makes  it  possible  to  offer  to  the 
public  a  new  type  of  service  which  will  possess  many  ad- 
vantages for  the  commercial  world.  This  type  of  circuit 
should  be  particularly  applicable  to  press  association  service, 
railway  service  and  leased-wire  service  of  all  kinds. 

The  author  showed  that  the  ohmic  resistance  of  the  wire 
can  be  made  to  play  a  comparatively  unimportant  part  in 
the  transmission  of  speech,  and  the  more  the  phenomena 
are  of  the  ether  instead  of  those  of  metallic  conduction  the 
more  perfectly  will  the  modified  electric  waves,  which  are 
the  vehicle  for  transmitting  the  speech,  be  delivered  at  the 
receiving  point  without  distortion.  He  showed  that  the 
phenomena  of  resonance,  which  are  encountered  in  so  many 
different  branches  of  physics,  exhibit  very  striking  and 
orderly  results  when  applied  to  electric  waves  propagated 
by  means  of  wires.  The  use  of  tuned  electrical  circuits  at 
the  receiving  end  readily  admits  electromagnetic  waves  of  a 
certain  definite  frequency,  and  bars  from  entrance  electro- 
magnetic waves  of  other  frequencies,  thus  permitting  the 
possibility  of  utilizing  a  single  circuit  for  multiplex  te- 
lephony and  telegraphy. 

Discussion. 

Dr.  Frank  B.  Jewett,  of  New  York,  pointed  out  that  in 
commercial  practice  complications  would  arise  not  found  in 
Major  Squier's  simple  circuit.  He  spoke  of  the  attenuation 
of  the  energy  with  the  very  high  frequencies  proposed.  In 
commercial  plants  a  sufficient  amount  of  energy  must  be 
delivered  to  give  the  customer  audible  speech  in  his  receiver. 
To  do  this  with  the  Squier  method,  using  No.  8  gage  wire 
and  a  circuit  of  1000  miles,  it  would  be  necessary  to  put  into 
the  circuit  from  4000  to  300,000,000  times  as  much  energy 
as  now  required  for  commercial  practice,  if  frequencies  of 
15,000  to  50,000  cycles  be  employed.  Figures  were  given  for 
other  sizes  of  wire.  The  problem  of  applying  the  high-fre- 
quency method  to  existing  wire  plants  would  be  an  exceed- 
ingly diflicult  one.  The  speaker  also  referred  to  probable 
interference  between  different  high-frequency  circuits.  It 
will  be  practically  impossible  to  blot  out  inductive  inter- 
ference with  any  reasonable  amount  of  tuning.  Transposi- 
tion would  not  be  practicable.  The  question  of  signaling 
also  presents  a  difficulty.  Pupin  inductance  or  loading  coils 
are  now  used  to  increase  the  talking  efficiency  of  telephone 
circuits.  Every  one  of  these  coils  would  have  to  be  bridged 
with  a  condenser  if  the  high-frequency  system  were  used. 
This  necessity  would  again  interfere  with  the  practicability 
of  the  system.  As  a  laboratory  experiment  the  proposed 
method  is  a  beautiful  thing,  but  the  speaker  does  not  as  yet 
see  the  answers  to  the  objections  which  would  arise  in  prac- 
tice. 

Mr.  E.  F.  W.  .\lexanderson,  of  Schenectady,  agreed  that 
the  frequencies  proposed  are  too  high  to  be  used  over  wire 
circuits,  although  the  mechanical  means  of  producing  such 
high  frequencies  can  be  supplied  easily ;  but  there  might  be 
hope  for  a  frequency  of  3000  cycles  in  multiplex  telephony 
without  distortion  of  wave  shape. 

Mr.  S.  G.  McMeen,  of  Chicago  (speaking  for  the  author 
in  the  latter's  absence),  pointed  out  that  telephone  circuits 
are  in  existence  to-day  that  are  used  entirely  in  talking  and 
cannot  be  used  for  signaling.  In  considering  the  high  fre- 
quency proposal,  it  must  be  remembered  that  the  inductances 
and  capacities  would  be  of  extremely  small  electrical  dimen- 
sions. The  important  feature  of  the  paper  is  its  hope  foi 
development. 


TELEPHONE  TRAFFIC  ENGINEERING. 

Mr.  F.  p.  Valentine,  of  the  New  England  Telephone 
Telegraph  Company,  presented  a  paper  giving  a  discussi 
of  certain  phases  of  telephone  traffic  engineering  has 
upon  the  result  of  studies  made  in  the  territory  of  1 
above-named  company.  The  factors  covered  were  qua! 
of  service,  efficiency  of  labor,  efficiency  of  operating  me 
ods,  production  efficiency  of  central  office  equipment,  p; 
duction  efficiency  of  trunk  and  toll  circuits. 

The  author  stated  that  the  essential  qualities  of  telepho 
service  are  accuracy,  speed  of  connection  and  uniform 
in  both  speed  and  methods  of  handling  calls. 

About  one-half  of  the  paper  was  devoted  to  the  prodi 
tion  efficiency  of  trunk  and  toll  circuits,  which  was  said 
be  affected  by  the  quality  of  service  which  it  is  desired 
produce,  by  the  efficiency  of  operating  labor,  by  the  e 
ciency  of  operating  methods,  to  a  certain  degree  by  I 
efficiency  of  central  office  equipment,  and  also  by  the  v 
ume  of  traffic  to  be  handled  and  the  contract  conditio 
under  which  the  service  is  sold.  In  order  to  show  I 
bearing  of  local  conditions  upon  the  engineering  proble 
involved,  a  detailed  study  was  made  of  a  hypothetical  c; 
relating  to  two  large  offices  30  miles  apart  and  four  smal 
offices  situated  at  distances  of  5  miles,  8  miles,  8  miles  a 
20  miles  from  one  of  the  large  offices.  It  was  shown  tl 
when  the  traffic  between  the  smaller  stations  and  one 
the  large  stations  is  placed  on  a  "short-haul"  basis,  instf 
of  having  direct  circuits  between  the  various  stations,  • 
net  result  is  a  great  improvement  in  the  quality  of  serv 
and  greater  economy  in  operating  and  in  the  use  of  equ 
ment  and  circuits. 

The   author  cited  a  case  of   730  central   offices,  nea 
every    one    of   which    formerly    had    its    own    separate  I 
position  or  toll  board,  although  in  the  smallest  offices 
toll  operation  was  handled  in  combination  with  the  lo( 
The  method  of  operation  having  been  changed,  to-day 
toll  traffic  between  these  730  offices  is  handled  at  seven 
nine  toll  centers.    The  general  effect  on  service  has  been 
place    all    short-haul    traffic    on    an    approximately    for 
second   basis ;    to   concentrate   the   longer-haul    high-gr; 
circuits  in   large   groups  between   centers;   to  concentr 
the  long-haul  toll  operation  at  these  centers,  with  the 
creased  economy  and  efficiency  of  a  larger  and  more  hig 
developed  toll  force ;  to  remove  from  the  small  offices 
burden  of  labor  entailed  in  handling  toll  calls,  this  result 
in  a  smoother  local  service  and,  through  making  availa 
large  groups  of  trunks  on  main  routes,  affording  a  m 
speedy,  dependable  long-haul  toll  service  to  all  offices. 

Discussion. 

Mr.  A.  P.  Allen,  Chicago,  spoke  of  the  gradual  determi 
tion  of  settled  facts  in  the  practice  of  telephone  engineer: 
He  gave  the  results  of  tests  showing  "peaks"  in  Inng-i 
tance  traffic.  Curves  were  given  also  to  show  the  guess 
that  has  to  be  done  on  the  ability  of  operators.  It  is  ho 
in  the  end  to  get  accurate  data  on  which  to  base  fundamei 
plans  in  telephone  engineering,  but  this  stage  has  not  b  ' 
reached  yet. 

Mr.  W.  Lee  Campbell,  of  Chicago,  inquired  if  sc; 
mechanical  device  could  be  introduced  between  subscrit' 
and  operators  by  which  the  load  could  be  distributed  eve' 
between  all  the  operators.  Mr.  Bancroft  Gherardi,  of  ^• 
York,  said  that  such  a  plan  would  require  very  exact  - 
operation  of  traffic  and  plant  engineers.  The  question  i  • 
very  interesting  one,  but  at  the  present  time  the  spea  r 
fancies  that  the  answer  must  be  in  the  negative.  There  '  s 
some  further  discussion  on  this  point,  and  Mr.  Valen'^ 
closed  by  saying  that  telephone  studies  have  reduced  m " 
things  thought  to  be  variable  to  well-known  quantil  ■■ 
This  work  is  carried  on  with  increasing  intelligence,  J 
there  has  been  great  advancement  in  the  last  four  or  f 
vears. 
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TELEGRAPH  TRANSMISSION. 

(The  electrical  characteristics  of  transmission  systems  of 
'e  closed-circuit  Morse  type  were  treated  mathematically 
I  a  paper  by  Mr.  Frank  F.  Fowle,  of  Chicago.  In  addition 
I  discussing  the  fundamental  features  of  telegrapli  trans- 
'ission  the  author  discussed  the  value  of  insulating  resist- 
ice,  the  requirements  of  transmission,  the  design  of  relay, 
e  general  improvement  in  terminal  conditionsand  improve- 
ents  introduced  in  line  insulation. 
I 

Discussion. 

Mr.  Bancroft  Gherardi,  of  New  York,  praised  Mr.  Fowle's 
iper  as  one  of  the  few  presented  in  this  country  on  the 
Hentific  treatment  of  telegraphic  problems.  The  speaker 
^fcrred  to  the  design  of  insulators  for  telegraph  and  tele- 
hone  lines  and  said  that  a  suspended  type  of  insulator  has 
hen  proposed  and  is  now  under  study.  Copper-steel  wire 
l(iks  promising  for  use  on  important  circuits.  Prof.  George 
I.  Shepardson.  of  Minneapolis,  also  contributed  briefly  to 
\e  discussion. 

ORGANIZATION  AND  ADMINISTRATION  OF  A  STATE  UNIVERSITY. 

:  Mr.  Ralph  D.  Mershon,  of  New  York,  described  a  scheme 
t  organization  and  administration  designed  for  a  State 
niversity,  which  follows  closely  the  methods  employed  with 
irge  public-utility  and  industrial  enterprises.  He  described 
le  duties  of  the  president,  the  secretary,  the  treasurer,  uni- 
jrsity  faculty,  university  council,  alumni  advisory  board, 
le  deans  and  college  faculties.  According  to  the  scheme 
reposed  the  alumni  advisory  board  would  be  clothed  with 

considerable  amount  of  power,  the  suggestion  being  made 
»at  the  membership  of  the  board  be  drawn  from  those  of 
le  older  alumni  who  have  had  wide  experience  and  who 
revious  to  their  election  shall  have  stated  their  ability  ami 

'"inijncss  to  attend  faithfully  the  meetings  of  the  board. 

Discussion. 

.Prof.  A.  H.  Ford,  University  of  Iowa,  thought  the 
lumni  visiting  committee  scheme,  as  outlined  in  the  paper, 
Ot  a  workable  plan,  so  far  as  it  referred  to  the  confirnia- 
on  of  appointments.  Otherwise  it  was  admirable.  The 
adget  plan  recommended  in  the  paper  was  to  be  com- 
iended.  Professor  Ford  recited  some  defects  in  the  pres- 
bt  system  of  administering  State  universities.  He  depre- 
ited  political  appointments  on  the  board  of  trustees  and  out- 
Tied  a  scheme  of  organization  in  which  the  duties  of  trus- 
es  would  be  limited  to  some  extent  while  the  powers  of 
le  president  were  enhanced  as  compared  with  the  Mershon 
an.  The  paper  neglected  the  social  welfare  of  students. 
nd  Professor  Ford  outlined  a  plan  for  preceptors  of 
ormitories,  with  a  dean  of  such  preceptors,  or  two  in 
ne  case  of  a  co-educational  college. 

■  Prof.  C.  F.  Harding,  of  Purdue,  regretted  that  the  paper 
jd  not  touch  on  the  curriculum  and  the  administration  of 
•  course  of  studies.  The  plan  proposed  would  benefit  the 
Hsiness  conduct  of  universities,  but  would  not  better  the 
utput  greatly.    Owing  to  local  conditions  in  different  States 

was  difficult  to  see  how  a  standard  organization  could  be 
dopted  for  State  universities.  The  speaker  favored  the 
3-operation  of  alumni,  but  proposed  an  alumni  advisory 
oard  of  four  or  five,  instead  of  twenty. 

Prof.  B.  B.  Brackett,  State  College,  Brookings,  S.  D., 
pposed  an  alumni  advisory  board  in  so  far  as  it  might  be- 
ome  a  controlling  factor.  Why  should  it  be  considered 
nat  alumni  would  have  a  wider  view  in  educational  mat- 
ers than  the  college  authorities? 

;  Prof.  A.  S.  Langsdorf,  Washington  University,  St.  Louis, 
nought  the  question  would  arise  after  reading  the  paper, 
v'^here  is  the  faculty?  The  present-day  college  professor  is 
lo  longer  a  scholarly  recluse.  In  the  scheme  proposed  the 
iculty  was  subordinated  and  the  powers  of  the  trustees, 
resident  and  alumni  were  exaggerated  The  record  of 
lumni  in  athletics  had  not  been  such  as  to  lead  university 


authorities  to  intrust  them  with  great  powers.  Co-ordina- 
tion of  the  work  of  college  faculties  in  a  university  was 
urged. 

Prof.  G.  D.  Shepanlson,  L'niversity  of  Minnesota,  ad- 
vocated the  harmonizing  of  all  public  educational  institu- 
tions in  a  State.  Usually  universities  were  chartered  by  the 
State  and  it  was  diflicult  to  change  the  charters.  Generally 
speaking,  alumni  organizations  should  have  advisory  pow- 
ers only. 

Professor  M.  C.  Beebe.  University  of  Wisconsin,  ex- 
plained that  the  two-headed  arrangement,  as  it  is  called,  is 
being  tried  at  the  University  of  Wisconsin,  where  there  is 
not  only  a  president,  but  a  business  manager,  the  idea  be- 
ing to  allow  the  president  to  give  his  attention  entirely  to 
pedagogical  duties.    This  plan  seemed  to  work  well. 

ELECTROLYSIS  IN  REINFORCED  CONCRETE. 

In  a  paper  by  Prof.  C.  Edward  Magnusson,  of  the  Univer- 
sity of  Washington,  and  Mr.  G.  H.  Smith  much  information 
was  given  relative  to  electrolytic  corrosion  in  reinforced- 
concrete  tests  made  by  the  authors,  showing  that  concrete 
and  cement,  when  dry,  are  good  insulators,  their  specific  re- 
sistances being  of  the  order  of  looo  megohms  per  cubic 
centimeter.  The  conductivity  of  concrete  and  cement  de- 
pends upon  the  porosity  of  the  material  and  the  nature  of 
the  solution  in  the  pores.  When  the  pores  are  full  wMth  an 
aqueous  sodium  chloride  solution  both  cement  and  concrete 
are  fairly  good  conductors  of  electricity.  The  current  in  the 
concrete  probably  follows  the  ordinary  laws  of  electrolysis, 
with  the  liquid  in  the  porous  spaces  of  the  concrete  mass 
as  the  conductor.  An  electric  current  of  low  density  passing 
through  cement  or  concrete  does  not  afifect  the  compressive 
strength  of  the  material. 

When  the  current  leaves  the  iron  through  an  aqueous 
solution,  oxygen,  and  under  some  conditions  chlorine,  will 
be  liberated  at  the  iron  surface.  An  iron  oxide  or  a  salt  will 
be  formed  and  these  chemical  changes  are  accompanied  by 
an  increase  in  volume.  When  iron  is  changed  to  ferric  oxide 
the  volume  is  increased  in  the  ratio  i  to  2.2  and  a  similar 
increase  occurs  when  the  other  compounds  are  formed.  No 
attempt  was  made  by  the  authors  to  determine  the  magni- 
ture  of  the  stress  that  may  be  developed  in  this  manner,  but 
it  is  known  that  enormous  forces  are  required  to  prevent 
chemical  action  by  mechanical  pressure.  Without  doubt  the 
forces  produced  by  chemical  action  are  ample  to  break  the 
concrete,  and  all  the  observed  facts  can  readily  be  explained 
on  this  basis.  The  observed  data  give  evidence  that  the 
corrosion  of  the  iron  caused  by  the  electric  current  pre- 
cedes the  crack  in  the  concrete ;  that  the  increase  in  volume 
when  the  iron  changes  into  an  oxide  or  a  salt  is  the  direct 
cause  of  the  failure  of  the  concrete. 

Discussion. 

Mr.  Burton  McCollum,  of  Washington,  D.  C.  spoke  of 
the  experience  of  the  Bureau  of  Standards  in  similar  test- 
ing work.  In  testing  blocks  of  concrete  a  soft  band  was 
found  near  the  cathode,  seeming  to  show  that  there  is  some 
electrolytic  effect  near  the  cathode  as  well  as  the  anode. 
Mr.  McCollum  spoke  of  the  danger  of  coating  reinforcing 
iron  with  insulating  paint  in  relation  to  the  shearing  stress. 
It  has  been  found  that  filling  the  pores  of  the  concrete  is  not 
effective.  Efficiency  of  corrosion,  that  is,  the  percentage 
of  actual  corrosion  to  the  maximum,  is  very  important. 
Most  electrolytic  corrosion  seems  to  be  due  to  the  calcium 
.sulphate  in  the  cement.  If  this  ingredient  is  left  out  the 
efficiency  of  corrosion  is  reduced  to  less  than  1.3  per  cent. 
One  theory  of  electrolytic  corrosion  is  that  it  is  due  to  the 
migration  of  the  SO,  ion.  Whether  this  may  be  a  contribut- 
ing cause  has  not  been  investigated.  As  to  the  actual  de- 
struction of  structures,  it  is  rather  doubtful  whether  great 
damage  is  being  done,  although  the  possibility  of  danger 
must  be  realized.     In  many  cases  where  stray  railway  cur- 
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rent  has  been  blamed  for  failures  it  has  been  found  that 
electrolysis  has  played  only  a  very  minor  part. 

Mr.  E.  W.  Stevenson,  of  Wilkes-Barre,  Pa.,  referred  to 
a  case  in  Allentovvn,  Pa.,  where  escaping  railway  current 
was  accused  of  electrolysis  afterward  found  to  be  due  to  the 
faulty  construction  of  an  isolated  plant. 

Prof.  George  A.  Hoadley,  of  Swarthmore,  Pa.,  asked  if 
a  metallic  by-pass  could  be  arranged  to  take  care  of  the 
disturbance. 

Prof.  A.  S.  Langsdorf,  of  St.  Louis,  said  that  tests  he 
had  made  several  years  ago  confirm  those  of  Professor 
Magfnusson.      Small  currents  seemed  to  do  as  much  damage 


as  large  ones.  However,  actual  danger  is  believed  not 
be  imminent.  In  one  case  the  concrete  footings  of  a  bui! 
ing  in  St.  Louis  have  been  bonded  to  prevent  electroly:^ 

Prof.  G.  D.  Shepardson,  of  Minneapolis,  said  that  in  ma 
cases  of  alleged  electrolysis  the  disturbance  is  due  to  pun 
chemical  action  or  to  local  electrical  currents.  It  is  unwi 
to  arouse  too  much  alarm  directed  against  escaping  railw 
current. 

Several   written  communications   were   received,  and 
one  of  them  Mr.  Guy  F.  Shaffer,  of  Xcw  York,  was  earne 
in  urging  ample  discussion,  as  the  question  has  an  impo 
tant  bearing  on  the  foundations  of  buildings  in  New  Yoi 


Central  Station 

Management,  Policies  and  Commercial  Methods 


CLEVELAND  LIGHTING  RATES. 


The  Cleveland  Electric  Illuminating  Company  has  re- 
duced its  basic  rate  for  lighting  service  from  12J/2  cents  to 
10  cents  per  kw-hour,  with  additional  units  at  5  cents  as  in 
the  past.  The  number  of  kw-hours  charged  at  the  maximum 
r.ate  varies  somewhat  according  to  conditions,  but  it  is 
estimated  that  the  change  will  effect  a  saving  of  from  20 
per  cent  to  25  per  cent  to  the  small  householder.  The  com- 
pany is  also  working  on  a  schedule  for  factories.  Mr. 
Robert  Lindsay,  general  manager,  states  that  a  reduction  of 
rates  has  been  under  advisement  for  some  time,  but  that 
the  figures  were  completed  only  in  time  to  apply  the  rate 
on  July  I. 


NEW   CINCINNATI   RATE   SCHEDULE. 


A  new  schedule  of  rates  was  put  into  effect  the  first  of 
July  by  the  Union  Gas  &  Electric  Company,  of  Cincinnati, 
by  which,  it  is  claimed,  consumers  will  effect  a  saving  of 
from  754  per  cent  to  12  per  cent  over  the  present  plan. 
The  new  rate  is  10  cents  per  kw-hour  as  a  basis,  with  the 
lo-cent  rate  applicable  for  the  first  thirty  hours.  For  the 
second  thirty  hours  the  rate  is  6  cents,  and  for  consumption 
over  this  there  is  a  fixed  schedule  of  discounts  on  the  bill 
ranging  from  5  per  cent  to  50  per  cent,  until  a  minimum 
rate  of  iJ-S  cents  per  kw-hour  is  reached. 


CENTRAL-STATION  WIRING  PROPOSAL  TO 
CONTRACTORS. 


The  Edison  Electric  Illuminating  Company  has  made  a 
proposal  to  contractors,  extending  from  July  15  for  two 
months,  whereby  it  agrees  to  give  a  wiring  job,  secured  by 
its  new  installation  bureau  on  a  house  already  built,  to  any 
Brookl3'n  electrical  contractor  who  secures  for  himself 
the  wiring  of  a  house  already  built  and  along  the  line  of 
the  companj''s  mains.  That  is  to  say,  every  time  a  con- 
tractor independently  secures  such  a  job  the  Edison  com- 
pany awards  him  a  similar  job  secured  by  its  own  staff. 
The  offer  is  stated  to  be  in  the  nature  of  an  experiment, 
but -if  the  results  are  satisfactory  it  will  be  continued 
beyond  the  present  time  limit. 


ADVERTISING  THE  ELECTRIC  FAN. 

Although  the  unusually  long-continued  warm  weather  of 
this  summer  would  seem  to  make  it  almost  unnecessary  to 
advertise  the  merits  of  the  electric  fan,  various  manufac- 
turing and  operating  companies,  as  well  as  dealers  in  sup- 


plies, have  not  relaxed  their  vigilance  in  calling  attentic 
to  the  merits  of  this  alleviator  of  warm-weather  condition 
Several  concerns  point  out  that  it  is  possible  to  obtain  r 
freshing  sleep  by  the  use  of  the  electric  fan  in  bedrooir 
When  the  night  temperature  is  90  deg.  or  more  in  dwellii 
houses  this  is  indeed  a  desideratum.  Another  point  mac 
this  summer  is  that  by  the  use  of  the  electric  fan  one  c: 
practicallv  enjoy  a  vacation  at  home,  and  the  Union  Ele 
trie  Light  &  Power  Company,  of  St.  Louis,  shows  in 
newspaper  "ad"  an  attractive  picture  of  children  playii 
about  the  home  in  comfort  in  the  breeze  of  an  electric  fa 
Of  course,  one  important  argument  for  the  use  of  electr 
fans  in  offices  is  that  it  increases  the  working  efficiency 
the  office  force,  and  several  manufacturers  and  deale 
dwell  upon  this  point. 


REPORT  OF    ELECTRICAL  DEPARTMENT  OF 
SANITARY  DISTRICT. 


For  the  year  ended  Dec.  31,  1910,  Mr.  D.  M.  Deininge 
comptroller  of  the  Sanitary  District,  has  presented  an  inte 
esting  report  of  the  financial  operations  of  the  electric 
department  of  the  Sanitary  District,  operating  the  hydn 
Uectric  plant  of  the  Chicago  Drainage  Canal. 

It  is  shown  that  the  gross  income  of  the  electrical  d' 
partment  for  the  year  was  $573,550.26,  of  which  $562 
546.46  was  received  from  sales  of  electrical  energy  ft 
motors  and  lamps.  The  total  operating  expenses  are  place 
at  $251,295.77,  leaving  net  earnings  of  $322,254.49.  Fro 
this  $200,755.03  was  deducted  as  fixed  charges,  leaving 
profit  for  the  year  of  $121,499.46.  The  fixed  charges  i- 
elude  taxes,  $30,298.43 ;  interest  on  plant  and  equipmen 
$169,962.08,  and  rental  of  leased  lines,  $494.52.  Under  tl 
head  of  general  and  miscellaneous  expense,  an  item  ( 
$75,682.57  is  given  for  depreciation. 

The  operating  expenses  are  divided  as  follows:  Produi 
tion  expense,  $30,645.90;  transmission  expense,  $52,101.3: 
distribution  expense,  $22,827.42;  utilization  expense,  $11 
896.22;  commercial  expense,  $11,062.51;  general  and  mi 
cellaneous  expense,  $122,762.39.  The  last  item,  which 
the  largest  of  all,  being  nearly  half  of  the  total  operatin 
expense,  includes  the  item  of  depreciation  heretofoi 
enumerated,  $28,101.38  for  general  office  salaries,  and 
number  of  other  items,  including  $3,541.94  for  insurance. 

As  might  be  expected  in  a  hydroelectric  plant  so  favo 
ably  circumstanced  as  this  one,  the  cost  of  producing  elei 
tricity  is  verv  small,  the  total  production  expense  bein 
$30,645.90,  of  which  the  station  superintendence  and  lab( 
was  $21,978.40.  In  the  transmission  expense  the  large 
item,  $17,279.57,  is  for  substation  labor,  repairs  to  sul 
station  electrical  equipment  costing  $7,091.22.  In  distribi 
tion  expense,  the  largest  item  is  repairs  to  transformer 
$6,936.34,   and  the  next  largest,   repairs  to  overhead  di' 
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iribution,  ainounting  to  $5,274,83.  In  utilization  expense 
,he  largest  item  is  for  consumers'  installations,  $4,974.09, 
ind  the  next  largest  is  for  operation  and  maintenance  of 
'itility  equipment,  amounting  to  $4,307.20.  Commercial  ex- 
pense is  made  up  of  commercial  demonstration  and  promo- 
:ion  expense,  the  latter  item  amounting  to  the  sum  of 
{i7.851.34. 

It  is  interesting  to  note  that  of  the  total-  sales  of  elec- 
rical  energy,  amounting  to  $562,546.46.  the  sum  of  $205,- 
173.16  was  received  from  municipalities  and  public  insti- 
':utions.  More  than  half  the  receipts,  apparently',  come 
ifrom  private  consumers.  The  city  of  Cliicago  paid  the 
Sanitary  District  $144,516.47  for  electrical  energy  during 
;he  year,  principally  consumed  for  street  lighting. 

The  balance  sheet  given  in  the  report  shows  that  the  cost 
;t  plant  and  equipment  is  $4,590,091.83.  As  the  interest  on 
his  is  carried  as  $169,962.08,  it  must  be  figured  at  3.7  per 
;ent,  which  is  very  low.  The  total  number  of  emplovees 
;n  the  electrical  department  of  the  Sanitary  District  on  Dec. 
.51.  1910,  was  245,  of  whom  128  vi'ere  in  the  operating  de- 
Sartments,  seventy-seven  engaged  in  construction  work, 
ten  in  the  accounting  department  and  eight  in  the  engi- 
leering  department,  the  remainder  being  employed  in  ttie 
administration,  testing,  meter,  purchasing,  storeroom  and 
contracting  departments. 


3RNAMENTAL   ILLUMINATION   IN  MINNEAPOLIS. 


:  The  accompanying  illustration  gives  a  view  of  a  night 
icene  on  Nicollet  Avenue,  Minneapolis,  during  the  recent 
civic  celebration.  To  produce  the  decorative  effect  over 
rooo  i6-cp  lamps  were  used.  Forty-eight  i6-cp  carbon 
lamps  were  used  on  each  post,  and  the  lamps  in  the  festoons 
\er^   spaced    18   in.    apart.      Nicollet   Avenue    is    regularly 


Night  Scene  at   Minneapolis  Civic  Celebration. 

.ighted  from  tungsten  posts,  as  shown  in  the  illustration. 
The  view  is  engraved  from  a  night  photograph  having  an 
exposure  of  about  eighteen  minutes,  and  it  will  be  noted 
■  hat  the  sky  line  of  the  building  is  very  plain,  thus  indi- 
;ating  the  great  volume  of  light  which  was  thrown  upward. 
, The  cost  of  the  extra  decoration  was  $10,000,  and  the  power 
required  for  lighting  the  ten  blocks  covered  was  about 
"40  kw.  The  decorative  lighting  was  designed  and  installed 
by  the  Northwest  Electrical  Company. 


TOLEDO  RATES. 


The  Toledo  Railways  &  Light  Company  some  days  ago 
filed  a  demurrer  to  the  petition  of  the  city  of  Toledo  which 
seeks  to  force  the  company  to  comply  with  the  terms  of  an 
ordinance  passed  some  time  ago  fixing  the  rate  at  8  cents 
per  kw-hour,  with  a  discount  of  i  cent  if  paid  by  the  tenth 
of  the  following  month.  In  arguing  for  the  demurrer,  Mr. 
Borton  Smith,  attorney  for  the  company,  alleged  that  points 
of  illegality  exist  in  several  sections  of  the  new  ordinance, 
and  said  that  the  income  of  the  company  would  be  increased 


$20,000  a  month  if  it  is  enforced.  Under  the  new  ordinance 
everyone  using  energy  must  pay  8  cents,  with  a  discount  of 
I  cent.  Under  a  decision  of  the  Supreme  Court,  he  said, 
the  company  has  no  right  to  sell  energy  under  a  price  fixed 
by  the  City  Council.  At  least  70  per  cent  of  the  company's 
customers  have  been  paying  less  than  the  rate  fixed  by  the 
city,  he  said. 

The  ordinance  forces  the  company  to  give  a  discount  to 
those  who  pay  by  the  tenth  of  the  month  following  that  for 
which  bill  is  rendered,  but  the  full  price  is  to  be  charged 
others.  Under  the  utilities  law  this  is  illegal,  Mr.  Smith 
said.  In  fact,  to  allow  a  discount  is  a  criminal  offense, 
punishable  by  imprisonment.  He  conten(k'<l  further  that 
the  city  has  no  right  to  regulate  the  minimum  charge  or 
force  the  company  to  furnish  meters.  Mr.  Smith  argued 
that  the  matter  should  have  been  brought  before  the  public 
utilities  commission,  whose  business  it  is  to  supervise  pub- 
lic service  coinpanies  and  regulate  rates. 


MERCANTILE  BUSINESS  OF  A  CENTRAL-STATION 
COMPANY. 


In  the  electric-service  industry  of  the  present  day  there 
are  many  interesting  side  lines,  so  to  speak,  in  addition  to 
the  main  business  of  making  and  selling  electricity  and  of 
financing  the  expanding  enterprise.  In  an  address  delivered 
before  the  Commonwealth  Edison  Section  of  the  National 
Electric  Light  Association  in  Chicago  recently  Mr.  John 
F.  Gilchrist,  who  is  assistant  to  the  president  of  the  Com- 
monwealth Edison  Company  and  also,  president  of  the 
N.  E.  L.  A.,  explained  some  of  the  features  of  the  remark- 
ably large  mercantile  business  of  the  Chicago  company. 

The  speaker  first  considered  the  stores  department  of 
the  Commonwealth  Edison  Company,  which  employs  eighty- 
six  men  and  has  charge  of  all  the  stores  and  supplies  used 
by  the  company.  Every  effort  is  made,  of  course,  to  keep 
this  stock  as  low  as  is  consistent  with  safety,  as  it  represents 
an  investment  not  earning  money  directly.  The  number  of 
merchandise  invoices  made  out  daily  by  this  department 
during  the  last  year  reached  an  average  of  276.  The  de- 
partment also  handles  all  the  second-hand  machinery  of  the 
company,  which  is  considerable  in  amount,  owing  to  the 
number  of  isolated  plants  supplanted  by  central-station  serv- 
ice. The  company's  stationery  is  also  looked  after  by  this 
department. 

In  a  measure,  the  purchasing  department  is  complemen- 
tarv  to  the  stores  department.  In  this  department  there  are 
thirteen  employees  and  about  200  requisitions  per  day  are 
handled.  During  the  last  year  the  company  made  purchases 
aggregating  over  $9,000,000  from  1050  different  concerns; 
this  includes  coal  handled  through  a  separate  fuel  depart- 
ment. 

About  2700  tons  of  coal  is  burned  daily  in  the  generating 
stations  of  the  company  at  the  present  time.  The  stock  of 
coal  on  hand  is  about  214,000  tons.  The  maximum  consump- 
tion in  any  one  day  so  far  reported  was  3471  tons  on  Jan.  5 
last.  A  little  over  one-half  of  the  cost  of  the  coal  is  due  to 
the  cost  of  carriage  rather  than  to  the  cost  of  the  fuel 
itself. 

Turning  to  the  merchandise-sales  end  of  the  business,  Mr. 
Gilchrist  remarked  that  about  $850,000  worth  of  goods 
(aside  from  electricity,  of  course)  was  sold  last  year. 
There  are  seven  employees  in  this  department,  and  they 
have  relations  with  the  large  purchasers  of  electrical  sup- 
plies in  Chicago.-  A  considerable  percentage  of  the  mer- 
chandise sales  consists  of  lamps.  The  Commonwealth  Edi- 
son Company  will  probably  purchase  about  3,000,000  incan- 
descent electric  lamps  for  itself  and  its  customers  this  year. 

About  $250,000  is  spent  annually  by  the  company  for 
transportation,  and  there  is  a  separate  transportation  de- 
partment. The  expense  of  this  department  is  due  principally 
to  traffic  wagons.     The  company  owns  thirty-four  electric 
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delivery  wagons,  as  well  as  a  number  of  electric  runabouts 
and  fifteen  gasoline  passenger  automobiles.  It  bas  also  119 
horses,  but  it  is  the  policy  of  the  company  not  to  buy  any 
more  horses,  supplanting  them  with  automobiles  as  the  pres- 
ent stock  of  animals  gives  out.  No  less  than  103  men  are 
employed  in  the  transportation  department. 

The  employment  department,  with  its  eight  employees, 
has  many  and  varied  duties,  but  perhaps  its  chief  task  is  to 
keep  up  a  list  of  600  accepted  applicants  who  have  become 
eligible  for  positions  in  the  company's  service.  Other  de- 
partments make  requisitions  on  this  department  when  addi- 
tional help  is  needed,  and  it  is  important  that  the  list  of 
accepted  applicants  be  kept  up  to  date.  All  new  employees 
must  report  for  medical  inspection  within  two  weeks  after 
accepting  employment  with  the  company.  This  is  done  so 
that  the  force  of  the  company's  employees,  now  numbering 
about  3200  persons,  may  not  be  exposed  to  contagious  or 
infectious  diseases.  About  forty  applications  for  employ- 
ment are  received  every  day,  and  about  2000  positions  were 
filled  last  year,  perhaps  80  per  cent  of  these  being  caused  by 
resignation,  discharge  or  death,  the  remainder  being  due  to 
the  growth  of  the  company.  The  employment  department 
has  a  number  of  miscellaneous  duties  and  is  the  head- 
quarters for  the  examining  board,  which  considers  applica- 
tions for  promotion  or  change  from  one  department  to  an- 
other. This  department  has  a  great  deal  of  correspondence, 
handling  about  30,000  letters  a  year. 

One  of  the  newer  departments  is  the  information  bureau, 
which  has  five  employees  and  answers  about  600  inquiries 
daily.  This  bureau  is  prominently  located  on  the  street 
floor  of  the  headquarters  building,  and  has  proved  its  use- 
fulness in  many  ways.  In  general,  under  the  supervision  of 
the  president's  office,  it  has  charge  of  handling  the  mail  and 
of  all  interdepartmental  communications,  with  a  complete 
messenger  service.  About  4000  pieces  of  United  States 
mail  and  3000  pieces  of  interdepartmental  messages  are 
handled  daily  by  this  department. 

Electric  Shop,  the  beautiful  display-room  and  salesroom 
of  the  Commonwealth  Edison  Company,  was  established 
first  with  no  idea  of  making  a  commercial  profit  in  itself, 
but  simply  to  be  an  adjunct  in  extending  the  company's 
sales  of  electricity,  and  also  to  be  a  convenient  and  hand- 
somely appointed  downtown  meeting  place  for  the  com- 
pany's customers,  particularly  ladies.  The  shop  is  one  of 
the  handsomest  and  best  located  in  Chicago,  and  as  the  en- 
terprise has  developed,  is  becoming  a  source  of  profit  to  the 
company.  All  sorts  of  electrical  goods  are  sold  here  to  the 
general  public,  ranging  from  the  most  expensive  art  lamps 
and  fixtures  to  the  utilitarian  devices  of  every-day  life.  A 
mail-order  business  is  about  to  be  started  here,  and  it  is 
believed  that  this  department  will  be  of  assistance  to  small 
central-station  companies  in  other  cities,  enabling  their  cus- 
tomers to  obtain  electricity-consuming  devices  in  a  con- 
venient way. 


MILWAUKEE  HOUSE- WIRING  CAMPAIGN. 


Since  April  i  an  old-residence  house-wiring  campaign 
along  rather  unusual  lines  has  been  under  way  in  Mil- 
waukee, where  the  central-station  company  (the  Mil- 
waukee Electric  Railway  &  Light  Company),  while  holding 
itself  in  readiness  to  do  wiring  according  to  a  fixed  and 
advertised  schedule,  takes  care  to  advise  and  even  to  dem- 
onstrate to  prospective  customers  that  local  contractors 
can  do  the  work  more  cheaply. 

Realizing  that  many  householders  have  an  ungrounded 
fear  of  the  excessive  cost  of  wiring,  the  central-station 
company  desired  to  place  in  the  hands  of  its  solicitors 
means  of  quickly  arriving  at  an  outside  or  limiting  cost 
figure  for  a  given  job,  which  could  be  quoted  to  the  cus- 
tomer  and    for   which    the    electric    company   would    itself 


guarantee  to  do  the  wiring,  taking  its  payment  in  twel 
monthly  instalments.     The  elements  of  this  cost  sche 
which  are  set  forth  in  a  booklet  distributed  to  "prospei 
are   given   below. 

Having  reassured  the  householder  that  the  cost  of  wii 
is  not  unreasonable  even  at  this  price,  which,  the  solii 
explains,  is  itself  an  outside  figure,  intended  to  cover 
eral  cases,  the  company's  representative  is  then  fu 
able  to  enlist  the  interest  of  the  customer  by  suggest: 
that  some  local  contractor  can  probably  make  even  a  bette 
price.  A  contractor  is  summoned,  and,  after  estimating  0 
the  job,  he  usually  offers  to  do  it  at  a  figure  about  three 
quarters  of  the  list  price  quoted  by  the  electric  compan; 
'This  estimate  is  based  on  payment  for  the  work  in  twelv 
monthly  payments,  but  if  the  contractor  prefers — and  h 
usually  does — the  company  offers  to  hand  him  cash  for  th 
price  of  the  job  minus  10  per  cent — later  reimbursing  itsel 
by  collecting  the  amount  in  twelve  monthly  payments  froi 
the  customer. 

As  the  result  of  this  method  of  soliciting  house-wirin 
contracts,  the  salesman  is  able  to  furnish  quickly  an  est; 
mate  on  the  limiting  cost  of  the  work.  This  acknowledge 
limit  reassures  the  customer  that  he  will  not  be  subjecte 
to  unexpected  extra  charges,  whether  the  company  or  th 
contractor  does  the  work.  The  customer  is  also  pleased  b 
the  attitude  of  the  company  in  helping  him  to  have  th 
work  done  more  cheaply  than  at  its  own  price.  The  cor 
tractor  is  pleased  and  his  attitude  kept  friendly  to  th 
company  by  having  business  turned  over  to  him,  withoi 
cost  of  soliciting,  which  has  been  met  by  the  compam 
The  central  station  avoids  the  trouble  of  conducting 
wiring  business  and  enjoys  the  good  will  of  both  custome 
and  contractor  by  this  policy.  The  getting  of  houses  wire 
bv  contractors  has  throughout  been  the  ultimate  purpos 
of  the  company,  and  in  this  it  has  been  entirely  successfu 
the  work  in  the  case  of  the  200  houses  thus  far  connecte 
being  in  every  instance  done  by  contractors,  in  competitio 
with  the  company's  figures. 

The  time-payment  plan  offered  by  the  Milwaukee  Elec 
trie  Railway  &  Light  Company  is  tendered  only  to  th 
owners  of  completed  but  unwired  residences  on  the  com 
pany's  lines,  who  are  permitted  to  pay  the  cost  of  the  in 
staliation  in  twelve  monthly  instalments,  due  with  th 
monthly  bills  for  electric  service,  which  the  customer  con 
tracts  to  use  for  one  year.  In  case  of  cash  payment  of  th 
entire  amount  the  customer  gets  a  discount  of  5  per  cen' 

The  following  cost  figures  per  outlet  have  been  taken  a 
liberal  estimates  of  the  cost  of  doing  wiring,  the  effoT 
being  made,  as  already  explained,  to  safeguard  the  compan 
in  case  it  is  required  to  do  the  work,  but  preferably  t 
deflect  the  business  into  the  regular  channels.  This  wirin 
schedule  also  differs  from  those  in  which  the  cost  per  out 
let  diminishes  with  the  number  of  outlets,  as  it  has  bee 
assumed  by  the  Milwaukee  officials  that  after  getting  th 

HOUSE-WIRING   COST   SCHEDULE. 


•"  Outlet  Charp 

Base  Charge.     Per  Outlet 

Single   flooring    $4.00  $3.00 

Double  flooring 4.00  4.00 

Hardwood   flooring    4.00  4.00 

Suntckcs: 

Push-button    switches,    each $H 

Push-button  threewav  switches,  per  set  of  two  switches ••- 

Rotary   switches,  each J  , 

Rotary  three-way  switches,  per  set  of  two  switches *•* 

Snap  switches,  each .'; 

Snap  switches,  three-way.  per  set  of  two  switches '■? 

Bryant    flush    plate   receptacles *■; 

Chapman  flush  plate  receptacles p 

Hubbel   baseboard   receptacles ^"i 

Drop  cord   with  key  socket ■' 

Drop  cord  with  chain  pull  socket '-^ 

tools  and  men  on  the  job  the  cost  of  installing  the  fiftiet 
outlet  is  not  likely  to  be  less  than  the  twenty-fifth  or  th 
tenth.     To    cover    the    above-mentioned    "starting"    cost 
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^wever,  a  base  charge  of  $4  per  installation  is  added  to 
K  fixed  cost  per  outlet,  but  in  return  for  this  extra  $4 
K  customer  is  entitled  to  have  installed,  without  cost, 
itra  outlets  for  heating  appliances  in  kitchen  and  dining- 
Hiin.  The  cost  of  wiring  f.ir  different  classes  of  building 
rtistruction.  as  given  in  the  company's  booklet,  is  printed 
(  the  preceding  page. 

The  booklet  also  contains  illustrations  arid  prices  of 
ties  of  fixtures  offered  by  the  company  in  connection  with 
i  house-wiring  campaign,  together  with  its  rules  for  the 
riewal  and  sale  of  lamps. 

Troni  four  to  eight  salesmen  have  been  continuously  en- 
fged  in  the  Milwaukee  house-wiring  campaign  under  the 
j»ieral  direction  of  Mr.  C.  N.  Duffy,  comptroller  of  the 
Slwaukee  Railway  &  Light  Company,  who  is  also  general 
f'es  manager  of  the  electric-lighting  department.  In  in- 
?gurating  the  campaign,  the  city  was  divided  into  sec- 
t'ns  and  a  house-to-house  canvass  w.ts  nl,^de. 


Wiring  and  Illumination 


ILLUMINATION    OF  THE  BRONX  OFFICE  OF 
NEW  YORK  EDISON  COMPANY. 

•rder  to  secure  a  better  distribution  of  light  over  the 
:.nt  of  the  building  of  the  Bronx  office  of  the  Xew  York 
fiison  Company,  a  scheme  of  cornice  lighting  has  been 
iltalled.  Two  hundred  8-cp  frosted,  carbon-filament 
Inps  are  extended  from  the  cornice  at  an  angle,  throw- 
i^  a  soft  light  over  the  entire  front  of  the  building. 
rte  hundred  of  these  lamps  are  run  across  the  first- 
f^ir  cornice  and  100  across  the  roof  cornice.  The  lamps 
at  supported^by  iron  braces  on  the  cornices,  extending 
an.,  and  bringing  the  lamps  to  a  slight  angle,  thus  pro- 


Bronx  Office  of  the  New  York  Edison  Company. 

cing  the  distribution  of  light.  The  brackets  are  so 
ajanged  that  they  can  be  withdrawn  or  extended  4  in. 
•^  5  '"•  further,  bringing  the  lamps  to  any  angle  desired, 
Ts  installation  was  made  bv  Evans  &  Kaestner.  electrical 
C'tractors. 


SPECIAL  LIGHTING  AS  ARCHITECTURAL  FEATURE 
OF  A  BUSINESS  BUILDING. 

The  new  La  Verne  Building,  in  that  part  of  Michigan 
Boulevard.  Chicago,  known  as  ".Automobile  Row."  was  de- 
signed with  special  respect  to  the  use  of  elaborate  electric 


Tungsten    Lighting    on    the    La    Ve 


Chicago. 


lighting  effects  in  connection  with  its  architectural  orna- 
uientation.  As  the  result  of  the  10,000  watts  total  rating 
in  tungsten  lamps  on  its  290-ft.  glazed  terra-cotta  front, 
this  building  probably  presents  the  most  striking  after-dark 
appearance  of  any  on  the  boulevard,  which  is  thronged 
nightly  with  passing  automobiles.  Of  further  interest  is 
the  fact  that  this  elaborate  lighting  is  maintained  bv  the 
owners  as  part  of  the  operating  expense  of  the  building, 
and  is  operated  quite  independently  of  the  tenants,  who  arc 
principally  automobile  sales  representatives.  The  cost  of 
the  special  lighting,  from  dusk  to  11  p.  r,\.  is  said  to  be 
only  S800  a  year,  which  is  wholly  disproportionate  to  the 
striking  publicity  effects  gained  by  this  small  expenditure. 
The  La  Verne  Building,  when  completed,  will  have  a  290- 
ft.  front,  containing  twelve  J4-ft.  storerooms  on  the 
ground  floor  with  an  equal  number  of  second-story  glass- 
fronted  display  rOoms.  The  entire  front  of  the  building 
is  of  glazed  white  terra  cotta. 

IMarking  the  division  walls  between  each  pair  of  store 
fronts  are  terra-cotta  standards  on  which  sit  massive 
bronze  standards,  each  surmounted  by  four  40-watt  tung- 
sten lamps  inclosed  in  separate  r2-in,  frosted  halls.  Be- 
neath the  cornice,  30  ft.  above  the  pavement,  is  an  inverted 
trough  containing  290  25-watt  clear  tungsten  lamps, 
spaced  i  ft.  apart.  These  lamps  are  protected  from  the 
weather  by  the  overhang  of  the  cornice,  which  also  serves 
as  a  reflector  to  direct  most  of  the  light  downward.  On 
bronze  bracket  pieces,  at  12-ft.  intervals  along  the  top  of 
the  cornice,  are  mounted  40-watt  lamps  inclosed  in  14-in. 
frosted  globes. 

The  storerooms  are  illuminated  by  an  arrangement  of 
beam  lighting,  in  which  the  25-watt  lamps  in  reflectors, 
placed  at  i-ft.  intervals  behind  the  ceiling  beams,  project 
all  light  downward  and  onto  the  objects  in  the  room,  the 
units  themselves  being  invisible  from  the  front.  Within 
tlie  storerooms,  as  outside  on  the  street  surface,  a  verv 
high  intensity  of  illumination  is  thus  obtained. 

The  electric-lighting  service  of  the  La  Verne  Building 
is  distributed  ffom  a  switchboard  in  the  basement  and 
from  cut-out  cabinets  on  the  first  floor  near  the  center  of 
the  building.  Conductor  sizes  have  been  selected  so  as  to 
give  less  than  i  volt  difference  in  voltage,  due  to  drop, 
at  the  numerous  outlets  of  the  installation.  Mr.  A.  S. 
Alschuler  was  architect  of  the  building,  the  lighting  plans 
of  which  were  prepared  by  Mr.  M.  C.  Hartman. 


KI.KCTRICAL     WORLD 


Vui..  58,  Xo. 


ORNAMENTAL  STREET  LIGHTING  IN  KOKOMO,  IND. 


By  O.  M.  Booher. 
Kokomo,  with  a  population  of  over  17,000  people,  is  a 
typical  hustling  manufacturing  center  of  northern  Indiana, 
whose  merchants  appreciate  the  commercial  advantage  de- 
rived from  an  ornamental  and  efficient  street-lighting  sys- 


Fig.   1 — Kokomo   Standard. 

tem.  They  at  once  see  that  such  improvements  reflect 
credit  upon  their  city,  please  the  people  and  indicate  very 
decidedly  their  city's  prosperous  condition  and  progressive- 
spirit. 

The  Kokomo,  Marion  &  Western  Traction  Company, 
which  operates  a  central  station  in  Kokomo  and  serves  the 
people  with  electrical  energy,  was  quick  to  grasp  the  situa- 
tion enhanced  by  the  public  desire  for  better  street  illumi- 
nation and  immediately  directed  the  efiforts  of  the  "new- 
business"  department  to  making  a  special  study  of  the  vari- 
ous systems  of  modern  street  illumination  and  to  selecting 
fixtures  which  should  secure  to  the  fullest  measure  possible 
n-:odern  ideas  both  in  construction  and  in  the  matter  of 
artistic  effect. 

The   solicitors   of   the   company   called   on    the   most   im- 


thcir  support.  With  very  few  exceptions  each  nierchaii 
asked  to  serve  as  trustee  willingly  accepted  and  did  all  hi 
could  to  forward  the  movement.  In  this  manner  a  co 
operative  force  was  organized  and  put  in  the  field  ti 
secure  the  names  of  the  remaining  merchants  benefited  li- 
the improvement.  The  following  method  was  employed  ii 
financing  the  installation. 

The  municipal  authorities  were  asked  to  prepare  ai 
ordinance  embodying  the  city's  agreement  to  pay  for  main 
tenance  and  current  costs  for  a  period  of  five  years,  pro 
vided  the  merchants  were  willing  to  pay  all  installatioi 
costs.  The  ordinance  passed  the  Connnon  Council  by  : 
unanimous  vote. 

The  city  was  asked  to  pay  maintenance  and  energv  cost 
because  otherwise  those  who  might  not  be  directly  benefitei 
by  the  improvement  would  sooner  or  later  withdraw  froii 
the  list,  thus  creating  a  deficit  in  the  central  station' 
monthly  revenue. 

The  standard  selected  by  the  Kokomo,-  Marion  &  West 
ern  Traction  Company  is  shown  in  Fig.  i.  This  staiulan 
which  is  made  by  the  Adams-Bagnall  Electric  Company,  i 
of  cast  and  pressed  steel  and  represents  an  interestin: 
development  in  ornamental  street-lighting  specialties 
Each  standard  supports  one  100- watt  and  four  60-wat 
tungsten  lamps  inclosed  within  special  diffusing  globe 
of  16  in.  and  12  in.  diameters  respectively.  The  standard 
are  placed  on  both  sides  of  the  street  in  a  parallel  positio 
and  at  intervals  of  85  ft.  Connections  are  made  by  mean 
of  a  steel-taped  lead  cable  containing  three  No.  10  double 
insulated  copper  wires  which  is  placed  in  the  gutter  a  fe\ 
inches  beneath  the  pavement.  A  pair  of  switches  is  pro 
vided  for  controlling  each  half  block,  these  being  place 
at  the  alley  intersections  and  operated  by  the  night  patrol 
man.  The  three-wire  arrangement  permits  the  large 
lamps  to  burn  entirely  independent  of  the  smaller  lamp; 
All  lamps  burn  from  dusk  until  11  o'clock;  the  loo-wai 
lamps  burn  all  night. 

The  monthly  revenue  per  lamp,  including  maintenanci 
realized  by  the  central  station  is  as  follow\< : 

I-"our  eleven  o'clock  60-w,->tt  lamps ■-  ■  ■  $2,i 

One    all  night    100-watt    lamp 1.- 

Total  monthly  revenue  per  post $4.f 

The  price  charged  the  merchant  to  cover  the  installatio 
costs  was  $1.15  per  front  foot. 

Eorty-two  of  these  standards  have  already  been  installei 
The  merchants  are  exceptionally  well  pleased  with  th 
pedestal  scheme  of  lighting,  the  property  owners  feel  th; 
it  is  a  good  investment,  and  evidence  of  the  satisfaction 


Fig.  2 — Day  Vi. 


Fig. 


-Night   View   of   Syc 


portant  merchant  of  each  block  and  outlined  the  benefits 
to  be  derived  from  a  comprehensive  scheme  of  ornamental 
lighting.  This  merchant  was  asked  to  serve  as  trustee  of 
his   respective  block   and   to   call  upon   his  neighbors   for 


indicated  by  a  further  contract  for  three  or  four  add 
tional  squares.  It  is  hoped  in  the  near  future  to  ligl 
Kokomo's  entire  business  section  in  the  same  eftecti' 
manner. 
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Double-Wound  Single-Phase  Motor. 


:hc  lulilor  of  Elcctricil  llorUi: 

!k: — In  your  issue  of  June  I,  in  a  report  of  the  papers 

-cnted  at  the  \.   V..   L.  A.,  an  abstract  "is  given  of  a 

;i.scription  of  a  coninuitator-type,  single-phase  motor,  using 

(.  double-wound  rotor,  with  a  magnetic  separator  between 

|he  squirrel-cage  and  comniutated  winding.     This  type  of 

otor  has  been  in   successful  use  since   1905   in   motors  of 

J  hp  and  smaller.     Application  for  a  patent  on  this  device 

^as  filed  by  the  writer  Xov.  17,  1905,  and  the  patent  (No. 

1^8.719)   was  issued   April   2,    1907.     A  motor   using  this 

ice  was  described   in   the  Electrical   World  of  July  7, 

-,  and  in  the  issue  dateil  July  13,  1907,  a  more  complete 

-cription  was  given  of  the  same  motor. 

This  device  suppresses  sparking  and  relieves  the  comnni- 
jator,  especially  at  running  speed,  by  shifting  part  of  the 
oad  to  the  squirrel-cage  winding.  It  is  applicable  to  any 
lonuiuitator-type.  alternating-current  motor,  either  single 
"  polyphase. 

Louis,  Mo.  Edw.  Bretch, 

Advance  Electric  Companx. 


Underground    Distribution  in  a  Small  Town. 


•''if  Editor  of  Electrical  World: 

.k; — I  note  in  your  issue  of  July  i  that  there  seems  to 
c  an  increasing  interest  in  underground  cable  work  in 
^all  communities  where  the  esthetic  sense  of  the  public 
joes 'not  desire  poles.  We  have  been  interested  in  this  sub- 
pet  since  we  bought  up  our  local  plant  in  1902,  and  in  a 
illage  of  1900  inhabitants  we  have  15  miles  of  duct  and 
'o  poles  whatever.  We  have  developed  a  very  reasonable 
tpe  of  construction  for  this  method  of  distribution  and  we 
hould  be  glad  to  give  any  one  the  benefit  of  our  experi- 
nce  in  this  line.  We  can  doubtless  save  them  some  money, 
s  we  have  learned  much  that  one  cannot  find  in  books. 
.  Incidentally  we  may  say  that  the  chief  source  of  satisfac- 
'on  from  the  underground  construction,  aside  from  the 
limination  of  poles,  lies  in  the  fact  that  we  have  no  main- 
bnance  account.  Since  we  learned  how  to  install  cable 
heaply  we  have  had  no  repairs,  and,  so  far  as  it  is  possible 
!i  determine,  cable  laid  eight  years  ago  is  in  perfect  coiuli- 
on  to-day.  We  should  be  glad  to  have  any  one  contem- 
lating  such  an  installation  call  on  us  at  any  time.  There 
so  much  to  say  about  this  matter  that  one  cannot  write 
-out  it  without  interfering  with  his  business,  but  for  down- 
tjlit  satisfaction  in  snowstorms,  thunderstorms  or  any 
her  disturbances  that  might  cause  interruption  to  service 
icre  is  nothing  like  underground  distribution. 

Henry  Hurijen. 
President   Caseiwi'ia  Electric   Company. 
Cacenoria.  N.  >'. 


Nomenclature  of  Instrument  Transformers. 


othc  Editor  of  Electrical  World: 

i>iR: — In  your  issue  of  June  I,  page  1446,  it  is  stated  in 
lerence  to  instrument  transformers  that  while  the  terms 
-urrent  transformer"  and  "potential  transformer"  "would 
J  understood  by  operating  men,  they  are  not  correct. 
I'eries'  and  'shunt'  are  preferable  to  'current'  and 
•otential.'  "  In  this  connection  it  may  be  of  interest  to 
ote  that  the  contrary  view  is  apparently  held  by  some 
ther  authorities.    In  the  Meter  Code  prepared  by  the  Elec- 


trical resting  Laboratories  for  the  joint  use  of  the  Associa- 
tion of  EdLson  Illuminating  Companies  and  the  National 
1-lectric  Light  A.ssociation  on  pages  53  to  59  the  terms 
current  transformer"  and  "voltage  transformer"  are  u.sed 
to  the  exclusion  of  the  terms  "shunt"  and  "series."  The 
term  ■shunt  transformer"  does  not  aiipear  in  the  Code,  and 
"series  transformer"  only  in  the  index  in  the  way  .of  a  cross 
reference  to  "current  transformers."  In  the  July,  1909, 
Proceedings  of  the  .American  ln.stitute  of  Electrical'  Engi- 
neers, page  9S1,  in  a  paper  by  Mr.  L.  T.  Robinson,  of  the 
standardizing  laboratory  of  the  Cietieral  Electric  Company, 
the  terms  "current"  and  "potential"  transforiners  are  used 
and  no  mention  whatever  is  made  of  "series"  or  ".shunt" 
transformers.  In  reprint  No.  116  of  the  Bureau  of  Stand- 
ards the  term  "series  transformer"  is  used  in  the  text,  but 
the  general  heading  on  page  23  is  "current  transformers." 
The  adjective  "shunt"  docs  not  appear,  "potential"  being 
u.sed  exclusively.  It  may  here  be  stated  that  if  one  uses  the 
adjective  "potential"  he  is  logically  committed  to  use 
"current"  al.so,  just  as  he  who  uses  the  adjective  "shunt" 
to  be  consistent  should  use  "series"  also.  In  later  instru- 
ment transformer  Bulletins  (reprints  Nos.  129  and  130)  of 
the  bureau,  the  adjectives  "series"  and  "shunt"  do  not  ap- 
pear, "current"  and  "potential"  being  used  exclusively. 

I  think  from  the  foregoing  that  the  Bureau  of  Standards, 
the  Electrical  Testing  Laboratories,  the  meter  committees 
of  the  Edison  and  the  National  Electric  Light  associations, 
and  the  standardizing  laboratory  of  the  General  Electric 
Company  may  all  be  said  to  prefer  the  terms  "current"  and 
■potential"  (or  ■■voltage")  transformer  to  '■series"  and 
"shunt"  transformer,  and  that  their  views  have  weight  from 
the  viewpoint  of  both  the  engineer  and  the  physicist.  The 
writer  believes  the  terms  "series"  and  "shunt"  as  applied 
to  instrument  transformers  are  not  in  general  use  as  much 
at  present  as  they  were  ten  years  ago  and  that  they  arc 
being  abandoned  in  favor  of  "current"  and  "potential"  (or 
■■voltage").  This  would  seem  to  be  the  case  with  the 
Westinghouse  company,  for  in  its  1902  catalog  (No.  300, 
pages  109  and  172)  the  adjectives  "series"  and  "shunt"  are 
used  in  reference  to  instrument  transformers,  while  in  its 
1910  catalog  (.Vo.  3001,  sec.  731)  "current"  and  "voltage" 
are  used  e-xclusively. 

The  General  Electric  Company  as  far  back  at  least  as 
1901  was  using  "potential"  and  "current"  in  preference  to 
"shunt"  and  "series,"  and  the  same  is  true  to-day.  After 
some  years'  experience  in  the  meter  work  of  a  light  and 
power  company  and  the  testing  and  care  of  instrument 
transformers,  both  out  on  the  line  and  in  general  power- 
house and  substation  use.  the  writer  personally  prefers  the 
terms  "current"  and  "voltage."  It  seems  to  me,  from  the 
viewpoint  of  precise  English,  perhaps  there  is  little  choice 
between  "series"  and  "current"  and  "shunt"  and  "voltage," 
as  applied  to  instrument  transformers,  but  as  expressive 
and  apt  terms  for  every-day  use  in  making  practical  elec- 
trical measurements,  or  in  the  literature  of  that  subject, 
■'current"  and  "voltage"  arc  preferable  for  use  in  that 
connection. 

Toledo.  Ohio.  John  Gii.m.\rtin. 

[Commercial  dicta  or  personal  preference  scarcely  fur- 
nish authority  for  changing  technical  nomenclature  from  a 
more  correct  to  a  less  correct  form.  Lack  of  regard  for 
this  consideration  is  what  fosters  the  spread  of  "engineer- 
ing English."  The  qualifying  words  "series"  and  "shunt" 
describe  properly  the  types  of  transformers  used  with  in- 
struments. The  words  "current"  and  ■'potential."  or  "volt- 
age," are  objective  in  their  significance  and  therefore  are 
secondary  qualifications.  Moreover,  the  so-called  potential 
transformer  is  a  "potential"  transformer  in  that  it  sets  the 
ratio  of  the  primary  and  secondary  voltages;  it  is  likewise 
a  "current"  transformer  in  that  it  sets  the  ratio  of  currents. 
The  so-called  constant-current  transformer  is  a  "current" 
transformer  in  setting  the  ratio  of  currents:  it  is  likewise 
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a  "potential"  tran.'^former  in  varying  the  ratio  of  the  pri- 
mary and  .secondary  voltages,  lluis  all  transformers  are 
equally  as  much  "voltage"  transformers  as  "current"'  trans- 
formers,   while    specifically    some    instrument    transformers 


are  connected  for  "series"  service  and  some  for  'shunt 
service.  Hence  the  desirability  of  employing  the  term 
"series"  and  "shunt"  in  the  designation  of  instrunuMil  trans 
formers. — En.] 


Digest  of  Current  Electrical  Literature 
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Generators,  Motors  and  Transformers. 

Direct-Current  Armature  U'iudings.—^H.  C.  W  alter. — .\ 
discussion,  with  the  aid  of  diagrams,  of  the  "lap"  and 
"wave"  fonns  of  closed-coil  drum  windings  used  on  direct- 
current  armatures.  These  forms  cover  practically  all  of 
the  important  windings  for  modern  large  and  moderate- 
sized  direct-current  machines. — Elec.  Jour.,  July. 

Series  Transformer  Characteristics. — Harold  W.  Brown. 
— An  article  introductory  to  a  later  discussion  of  various 
connections  of  series  transformers  in  three-phase,  three- 
wire  and  four-wire  circuits.  Outlines  are  given  of  the 
characteristics  with  short-circuited  secondary,  with  resist- 
ance and  reactance  in  the  secondary  circuit,  with  inter- 
connected secondaries  and  with  secondaries  in  series  and 
in  parallel. — Elec.  Jour.,  July. 

Variable-Voltage  Motor-Generator. — A  note  on  a  British 
patent  (No.  29,726.  June  22,  191 1)  of  Crompton  &  Company 
and  Mr.  H.  Burge  relating  to  a  method  for  converting  con- 
stant-voltage alternating  current  into  variable-voltage  di- 
rect current.  Use  is  made  of  a  rotary  converter  driving  a 
direct-current  generator  wound  for  the  same  voltage  and 
connected  in  series  with  it  and  provided  with  a  reversing 
field  regulator,  so  that  current  can  be  delivered  at  any 
voltage  from  zero  to  twice  that  at  the  brushes  of  the 
converter. — Lend.  Elec.  Ending,  June  29. 

Lamps  and  Lighting. 

Indirect  Lighting. — Justus  Eck. — In  order  to  controvert 
the  view  that  indirect  lighting  gives  an  illumination  that 
fails  to  produce  proper  light  and  shade  effects,  the  author 
reports  the  result  of  measurements  taken  in  a  room  illumi- 
nated by  an  inverted-arc  lamp.  The  tests  showed  a  contrast 
in  illumination  values  practically  the  same  by  artificial  light 
as  by  daylight. — Lond.  Electrician,  June  23.  In  a  communi- 
cation from  Mr.  Hayden  Harrison  attention  is  called  to  the 
fact  that  "inverted-arc  lighting  can  hardly  be  described  as 
indirect  lighting"  in  that  the  illumination  is  not  derived 
from  all  directions,  and  masmuch  as  the  illumination  of  the 
ceiling  is  twenty  times  that  of  the  floor, — Lond.  Electrician, 
June  30. 

Co'roiiation  lUumination. — Large  quantities  of  special 
fittings,  wiring  material  and  devices  were  required  for  the 
illumination  during  the  celebration  of  the  coronation  of  the 
King  and  Queen  of  England.  Details  of  the  lighting  equip- 
ments are  given  in  Lond.  Elec.  Eng'ing,  June  29,  and  Lond. 
Elec.  Times.  June  29. 

Wires,  Wiring  and  Conduits. 

Three-Wire  DirectrCurrent  Serz'ice  Connections. — W.  A. 
ViGNOLES.— An  illustrated  article  giving  cost  data  relating 
to  service  connections  in  three-wire  direct-current  under- 
ground systems.  Particulars  are  given  of  connection  boxes 
that  have  been  used  with  much  satisfaction  at  Grimsby, 
where  the  main  leads  are  triple-concentric  cables,  the 
neutral  being  on  the  outside  and  the  negative  at  the  core. 
The  article  is  of  interest  to  central-station  engineers  in 
showing  the  methods  that  have  proved  satisfactory  in  in- 
stalling underground  circuits,  although  the  methods  em- 
ployed are  not  wholly  in  accord  with  American  practice. 
Fig.  I  shows  a  form  of  junction  box  for  street-lighting 
service  designed  for  use  where  the  chief  requisite  was  small 
cost.  The  taps  are  made  to  only  the  outer  and  middle  leads 
nf  a  triple-concentric  cable — balance  of  load  being  obtained 


at  other  locations — so  that  it  was  necessary  to  cut  only  tli 
outer  conductor,  the  middle  conductor  being  simply  bared  t 
receive  the  connection;  the  inner  conductor  was  nt 
touched.  The  current  required  for  each  service  connectio 
being  small,  sufficient  contact  is  made  by  the  copper  stri 
"nipped"  up  on  to  the  middle  conductor  with  a  speci; 
Prescott  fitting  without  damaging  the  paper  insulation  ui 


Fig.   1 


ple-Concentric  Cable. 


derneath.  The  joints  onto  the  outer  fitting  are  made  t 
binding  the  wires  to  the  fitting  and  sweating;  these  join 
have  to  carry  the  full  current  flowing  along  the  main,  an 
hence  they  must  be  well  made.  The  box  itself  is  of  ca 
lead,  which  enables  the  two  halves  of  the  box  to  be  seak 
by  soldering;  this  is  much  safer  than  any  joint  that  can  I 
made  between  the  lid  and  the  box  where  cast  iron  is  use> 
Use  is  made  of  twin  service  cable  connected  directly  to  tt 
fittings  on  the  distributor,  doing  away  with  the  fittings  c 
the  service  cable.  This  bo.x,  with  fittings,  costs  $1.32. 
has  been  found  by  experiment  that  from  30  amp  to  50  an 
can  be  taken  through  this  joint  without  heating,  so  that  : 
the  future  this  box  will  be  used  for  all  services  from  tl 
positive  side  of  the  three-wire  system  for  not  mure  ths 
30  amp.     The  box  shown  in  I-"ig.  2  has  been  designed  f( 


Fig.  2 — Box  for   Negative  Service  fro 


ple-Concentrlc  Cable 


connections  between  the  core  and  outer  lead ;  the  servi 
cable  would  be  of  the  twin  type  and  the  connections  won, 
have  to  carry   at  least  20  amp.     The  cost   of   this  box 
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ijout  $1.56.  Fig.  3  shows  a  box  used  where  the  main  leads 
fe  brought  out  separately  rather  than  concentrically.  The 
•)X  is  considerably  smaller  than  one  for  a  triple  concentric 
ible.  When  used  with  concentric  service  wires  the  cost  is 
)OUt  $1.74:  where  twin  service  wires  are  used  the  cost  is 
'duced  to  $1.3^  because  no  tittings  are  required  for  the 
ids  of  the  service  cable.  The  author  stated  that  it  is 
leaper  to  use  twin  service  cable  in  most  cases,  although 


e-Core   Leeds. 

!  costs  about  10  per  cent  more  than  concentric,  there  being 
)e  saving  of  about  18  cents  in  the  tittings  in  the  fuse  box, 
hile  labor  in  jointing  is  also  less.  The  service  wires  would 
■ive  to  be  of  considerable  length  before  the  saving  would 
i  neutralized  by  the  extra  cost  of  cable,  as  this  in  the  most 
nial  cases  would  be  only  about  2  cents  per  yard. — Lond. 
:iicwii.  June  23. 

Generation,  Transmission  and  Distribution. 
Brighton  Generating  Station. — An  illustrated  article  de- 
Oted  to  the  Southwick  steam-turbine  generating  station 
f  the  Brighton  Corporation.  Details  are  given  of  a  3500- 
W  turbo-generator,  the  turbine  of  which  is  of  the  "two- 
rlinder"'  Parsons  type,  for  which  high  efficiency  is  claimed. 
4ie  specific  steam  consumption  at  a  load  of  3550  kw  was 
tj  lb.  per  kw-hour  with  inlet  pressure  of  200  lb.  per 
^uare  inch  and  temperature  of  523  deg.  Fahr.,  and  outlet 
*icuum  of  28.46  in.  mercury  column. — Lond.  Electrician, 
ane  23. 

■Electricity  in  Mining. — James  Millek. — An  abstract  of 
j paper  read  before  the  Rugby  Engfneering  Society.  After 
{itlining  the  conditions  which  render  it  desirable  for  a 
bal-mining  company  to  install  its  own  generating  plant 
ither  than  to  buy  electrical  energy  from  a  transmission 
')nipany,  the  author  describes  the  electrical  systems  now  in 
x.  The  electrical  side  of  the  generating  plant  is,  almost 
ithout  exception,  three-phase.  The  generating  voltage 
Aries  between  about  3300  and  3400,  according  to  the  re- 
lirements.  Where  the  amount  of  energy  to  be  trans- 
itted  is  comparatively  small  and  the  distances  not  very 
.-eat,  it  is  usually  found  most  economical  to  generate  at 
,)out  500  volts,  as  the  cost  of  transmission  would  be  con- 
derably  less  for  the  low  voltage  than  for  the  high.  Again, 
lis  saves  transforming  down  for  "motors  working  at  the 
iial  face,  where  high  voltage  cannot  be  used.  If  the  amount 
f  energy  to  be  transmitted  is  large,  then  high-tension 
ansmission  is  nearly  always  adopted.  With  the  introduc- 
on  of  electricity  pumping  in  mines  has  undergone  a 
idical  change.  The  type  of  pump  most  commonly  in  use 
>r  underground  work  is  the  reciprocating  pump,  generally 
f  the  three-piston  or  four-piston  type.  This  type  of  pum]) 
<n  be  made  in  a  very  compact  form,  and  the  torque  on  the 
otor  is  practically  constant,  as  is  also  the  flow  of  water. 
<he  motor  generally  used  with  this  form  of  pump  is  the 
luirrel-cage  type,  as  it  can  easily  be  arranged  that  the 
.otor  starts  on  light  load  only,  a  by-pass  valve  being  pro- 
jded  on  the  pump.  This  pump  is  generally  placed  along 
ith  the  driving  motor  on  a  common-base  plate,  and  it  has 
tveral  distinct  advantages  over  its  rival,  the  reciprocating 
Jmp,  namely,  the  space   and  cost  are  less  and  no   heavy 


foundations  are  necessary.  On  the  other  hand,  where  the 
head  is  very  large  it  may  be  necessary  to  do  the  pumping 
in  several  stages,  thus  increasing  the  initial  cost,  and  the 
turbine  pump  is  efficient  at  only  tlie  particular  iiead  for 
which  it  was  designed.  At  the  Cowie  tolliery,  Stirling- 
shire, turbine  jjumps  have  recently  been  installed  to  deliver 
1000  gal.  per-  minute  against  a  head  of  1020  ft.  The  pumps 
are  arranged  in  three  stages.  The  bottom  stage  consists 
of  a  multi-stage  pump  driven  by  a  direct-current  motor  run- 
ning at  1 100  r.p.m.  and  capable  of  pumping  600  gal.  per 
minute  against  a  head  of  234  ft.  and  taking  80  hp.  The 
middle  stage  consists  of  a  pump  capable  of  pumping  740  gal. 
per  minute  against  a  head  of  354  ft.,  when  driven  by  a 
motor  running  at  1000  r.p.m.  and  taking  86  hp.  The  top- 
lift  pump  runs  at  900  r.p.m.  and  di.scharges  900  gal.  per 
minute  against  a  head  of  432  ft.  and  lakes  236  hp.  This 
means  that  the  power  absorbed  is  abmU  400  hp.  The  total 
cost  of  the  plant  was  about  ^5,000,  exclusive  of  the  cost  of 
the  pipes.  When  the  cost  of  the  generating  plant  was  added 
to  this  there  would  be  a  saving  of  probably  $15,000  over  a 
steam-engine  installation  and  there  would  be  a  considerable 
saving  in  the  pipes,  as  a  much  higher  velocity  would  be 
used,  hence  much  smaller  pipes.  The  cutting  of  coal  by 
machinery  has  been  in  operation  for  the  last  forty  years, 
but  until  a  comparatively  recent  date  it  was  carried  out  on 
only  a  very  small  scale.  At  first  only  direct  current  was 
used  for  driving  coal-cutters,  as  it  was  essential  for  the 
older  form  of  coal-cutter  that  the  motor  should  be  able  to 
start  up  under  load  in  case  the  machine  should  be  shut 
down  under  load ;  but  at  the  present  time  there  arc  coal- 
cutters which  are  driven  by  squirrel-cage  induction  motors, 
and  induction  motors  with  wound  rotors  are  also  extensively 
used  with  great  success.  The  author  stated  that  the 
judicious  use  of  properly  selected  coal-cutting  machinery 
makes  possible  the  profitable  working  of  the  very  thin  seams 
which  could  not  possibly  show  a  profit  when  worked  by 
hand.  For  the  haulage  of  the  coal  from  the  inner  work- 
ings to  the  pit  bottom,  use  is  made  of  three  types  of  equip- 
ments, namely,  the  main  rope  haulage,  the  main  and  tail 
haulage  and  the  endless  haulage.  As  showing  the  economy 
which  can  be  effected  by  the  installation  of  electric-haulage 
equipment  underground  rather  than  a  surface  haulage  sys- 
tem the  author  gave  the  following  data:  The  length  of  the 
road  is  1500  ft.,  the  haulage  is  of  the  endless  type  with  a 
rope  speed  of  ij^  miles  per  hour,  and  the  power  absorbed 
is  about  33  hp.  The  total  output  is  300  tons  per  day,  and 
the  cost  of  working  it  is  found  to  be  0.78  cent  per  ton. 
Originally  this  roa<l  was  worked  by  a  steam-haulage  gear 
on  the  surface,  and  the  working  cost  was  found  to  be  3.54 
cents  per  ton.  This  shows  a  clear  gain  of  2.76  cents  per 
ton,  which  with  this  output  means  a  saving  of  about  $1,500 
per  annum.  Electric  locomotives  are  used  to  some  con- 
siderable extent  on  the  Continent  for  underground  work, 
but  there  are  very  few  in  operation  in  England,  probably 
because  of  the  stringent  mine  regulations  existing.  They 
are  only  suitable  for  use  in  roads  exceeding  6  ft.  in  height, 
and,  of  course,  can  only  be  used  in  roads  which  arc  venti- 
lated with  fresh  air— that  is,  for  roads  near  the  downcast 
shaft — on  account  of  the  considerable  amount  of  sparking 
at  the  collector. — Lond.  Electrician.  June  16. 
Traction. 
Leeds-Bradford  Railless  Trolley  Traction.— '\'\\c  official 
opening  of  the  Leeds  and  Bradford  railless  trolley  routes 
took  place  on  June  20,  the  event  being  celebrated  by  a 
luncheon  served  at  the  I,eeds  Town  Hall  to  about  200 
guests.  The  cars  employed  are  constructed  to  hold  twenty- 
eight  passengers  and  are  driven  by  two  20-hp  motors.  They 
run  smoothly  on  wheels  with  solid  rubber  tires.  If  neces- 
sary they  can  be  steered  to  the  extreme  edge  of  the  road. — 
Lond.  Electrician,  June  23.  Illustrated  articles  giving  de- 
tails relating  to  the  cars  and  overhead  supply  system  appear 
in  Lond.  Elec.  Eng'ing,  June  29.  and  Lond.  Electrician, 
June  30. 
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Gasoline-Electric  Omnibus. — A  fully  illustrated  article 
giving  details  of  a  gasoline-electric  oiiinihus  placed  in 
public  service  in  London.  The  vehicle  carries  a  four- 
cylinder  engine  spring-connected  to  a  generator  arranged 
to  operate  at  speeds  of  from  350  r.p.m.  to  1400  r.p.m.  The 
generator  supplies  energy  at  an  enif  of  from  o  volt  to  400 
volts  to  a  series-wound  motor  coupled  through  a  universal 
joint  to  the  propeller  shaft  which  drives  the  back  axle 
through  a  worm  and  worm-wheel  and  differential  mechan- 
ism. On  level  roads  and  ordinary  gradients  the  whole  of 
the  control  is  ettected  by  a  gas-throttle  pedal  operated  by 
the  driver's  foot.  On  steep  gradients  shunt  resistance  is 
employed  to  allow  of  increased  engine  speeds. — Lond.  Elec. 
Reviezv,  June  23. 

Installations,  Systems  and  Appliances. 

Electricity  in  Newspaper  Plant.— L.  B.  Breed.— An 
illustrated  article  devoted  to  the  electrical  equipment  and 
operating  characteristics  of  the  newspaper  printing  plant 
of  the  Pittsburgh  Press.  The  equipment  includes  seventy- 
four  iio-volt,  direct-current  motors,  aggregating  in  rating 
435  hp.  The  matrix  driers  are  heated  electrically,  the  tem- 
perature being  maintained  automatically  between  350  deg. 
and  380  deg.  Fahr.  There  are  four  driers,  each  of  which 
consumes  between  i.io  kw  and  13.5  kw.  In  a  separate 
article  by  Frank  Thornton,  Jr.,  data  are  given  showing 
that  the  total  amount  of  energy  required  for  a  period  of 
seven  days  to  produce  270  matrices  for  the  various  editions 
of  the  paper,  including  one  Sunday  morning  edition,  was 
1050  kw-hours. — Elec.  Jour.,  July. 

Domestic  Uses  of  Electricity. — A.  Hugh  Seabeook. — 
In  an  article  on  encouraging  the  use  of  electricity  for 
domestic  purposes,  other  than  lighting,  the  author  consid- 
ers briefly  the  bearing  of  the  following  on  the  problem : 
The  rates  for  service,  the  business-getting  department, 
showrooms,  hiring  accounts,  hire,  purchase,  cookers  and 
the  business  instinct.  Examples  are  given  of  the  methods 
followed  by  the  author  in  the  St.  Marylebone  undertaking 
— Lond.  Electrician,  June  23. 

Electrophysics  and   Magnetism. 

The  Biological  Effects  of  Radium. — William  Allen 
PusEY. — An  address  before  the  Illinois  State  Academy  of 
Science.  Attention  is  called  to  the  similarity  of  the  radium 
burns  to  X-ray  burns,  the  effects  of  the  two  agents  upon 
tissues  being  practically  identical.  When  the  human  skin 
is  exposed  for  a  sufficient  length  of  time  to  an  active 
radium  salt  a  definite  reaction  is  set  up,  of  which  the  first 
striking  feature  is  that  it  does  not  develop  until  after  a 
relatively  long  period  of  quiescence^as  a  rule  about  two 
weeks.  The  reaction  resembles  sunburn,  but  the  process 
may  go  much  further,  and  reach  a  condition  which  is  in 
fact  an  exact,  sometimes  exaggerated,  picture  of  the 
atropic  senile  skin  with  its  dilated  blood  vessels  and  senile 
keratoses.  The  author  claimed  that  cancers  can  be  pro- 
duced by  excessive  X-ray  or  radium  burns.  He  described 
the  various  uses  to  which  radium,  properly  controlled,  can 
be  put  for  therapeutic  purposes. — Science,  June  30. 
Electrochemistry  and  Batteries. 

Treatment  of  Siilpliated  Storage  Cells. — G.  A.  Perley. — 
When  a  lead  storage  battery  is  neglected  sufficiently  white 
lead  sulphate  forms  over  the  surface  of  the  plates  and 
the  storage  capacity  decreases  accordingly.  The  author 
reports  the  results  of  a  detailed  study  of  the  problem  of 
restoring  the  cell  to  its  initial  condition.  He  states  that  a 
badlv  sulphated  cell  can  be  restored  by  charging  at  the 
normal  rate  in  a  sodium  sulphate  solution.  It  is  desirable. 
but  not  necessary,  to  use  lead  dummies  outside  the  end 
plates.  The  concentration  can  be  varied  within  very  wide 
limits,  but  a  concentration  of  200  grams  of  Na,So,.  10  H.O 
per  liter  is  recommended.  It  is  essential  to  the  life  of  the 
cell  that  the  sodium  sulphate  should  meet  the  requirements 
as  to  puritv  which  are  laid  down  for  battery  acid.  .\ 
very  badly   sulphated  cell  can   be  restored  by   about   sixty 


hours'  charge  at  normal  rate.    The  cost  of  electrical 
to  restore  a  40-amp-hour  cell  should  not  exceed  10 
Since  sodium  sulphate  is  not  deleterious  to  the  celfl 
not  necessary  that  the  sulphate  solution  be  washedj 
pletely  out  of  the  pores  of  the  plate. — Jonr.   Pliys. 
May. 

Units,  Measurements  and  Instruments. 

.Mechanical  Electric-Citrrcnt  Gage. — A  brief  o| 
of  a  novel  device  for  ascertaining  to  a  fair  degf 
approximation  the  current  in  a  conductor  withoua 
ering  the  latter  or  interfering  with  it  in  any  way. 
instrument  is  known  as  a  "Frisy  current  gage."  It 
takes  of  the  nature  of  a  pair  of  tongs,  as  shown  in  Fi 
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and    Plan    of   Current    Gage. 


A  V-shaped  bend  of  laminated  iron  A  is  fixed  to  a  pi 
longation  of  the  handle,  and  a  lever  carrying  an  ir 
armature  B  is  pivoted  between  centers  /  carried  by  t 
latter,  approaching  the  iron  bend  at  one  end,  and  carry! 
a  flat  spring  D  at  the  other.  A  screw  E  bearing  agaii 
the  spring  is  turned  by  a  milled  head  F  provided  with 
pointer,  which  moves  over  a  dial.  In  use,  the  mstrunitr 
is  applied  to  the  cable,  fuse  or  other  conductor,  so  that  t 
latter  lies  anywhere  in  the  bend,  magnetizing  the  iron,  a 
attracting  the  armature  against  the  poles,  the  pointer  lui 
ing  first  been  set  to  the  zero  position.  The  screw  is  m 
slowly  turned  until  the  armature  springs  away  from  t 
poles,  when  the  current  strength  is  indicated  by  the  positi 
of  the  pointer  on  the*  scale,  which  is  divided  from  20 
250  amp.  The  instrument  is  of  extremely  simple  a 
strong  construction,  and  should  prove  of  utility  in  vario 
applications;  for  instance,  the  currents  in  the  several  cabi 
connected  to  the  busbars  in  a  feeder  pillar  can  quick 
be  gaged,  and  similarly  the  current  in  the  cables  in 
street  manhole,  on  a  switchboard,  etc..  can  be  ascertained. 
Lond.  Elec.  Times,  June  29,  Lond.  Elec.  Eng.'ing.  June  : 
and  Lond.  Elec.  Review.  June  30. 

Harmonic  Analysis  Diagrams. — R.  Beattie. — .Vn  a 
alysis  of  a  single-valued  periodic  junction  by  measureme 
of  the  ordinates  when  the  curve  is  plotted  to  rectangul 
co-ordinates.  For  convenience  of  analysis  according 
Fourier's  theorem,  th6  scale  for  measuring  the  ordinal 
is  made  non-uniform,  being  arranged  as  either  reciproc 
sines  or  reciprocal  cosines,  so  as  to  avoid  the  laborio 
multiplications  required  with  uniform  scales.  The  auth 
shows  that,  although  the  diagrams  for  the  higher  h< 
monies  would  usually  be  constructed  with  a  relatively  i 
creased  number  of  ordinates  to  correspond  to  the  order 
the  harmonic  sought,  yet  it  is  possible  with  the  expenditu 
of  a  little  extra  labor  to  use  a  diagram  of  a  few  ordinal 
in  such  a  way  as  to  be  practically  equivalent  to  a  diagre 
of  many  ordinates. — Lond.  Electrician.  June  q  and  16. 
Telegraphy,  Telephony  and  Signals. 

British  Conference  on  Telegraphy. — At  a  meeting  of  t 
Imperial  Conference,  held  on  June  15,  Sir  Josepli  \Va 
presented  the  following  motion  dealing  with  the  subject 
inter-commercial  communication:  "That,  in  view  oft 
social    and    commercial    advantages    which    would    resi 


KI.ECTRICAL     WORLD 


fihl  increased  facilities  for  interciiiiummication  betuec.i 
hi'  dependencies  and  Great  Britain,  it  is  desirable  that  all 
pcsible  means  be  taken  to  secure  a  reduction  in  cable 
r:?s  throughout  the  empire."  The  motion  was  discussed 
bjPostniaster-General  H.  L.  Samuel,  Sir  Wilfrid  Laurier, 
Hti.  A.  Fisher,  Hon.  G.  F.  Pearce.  Sir  De\'.  Graatf  and 
S  E.  Morris,  the  resolution  being  agreed  to.  The  fol- 
loing  resolution  by  Postmaster-General  Samuel  was 
Hfnimously  adopted;  "That,  in  the  event  of  considerable 
reictions  in  transatlantic  cable  rates  not  being  effected 
irthe  near  future,  it  is  desirable  that  the  laying  of  a 
S  te-owned  cable  between  England  and  Canada  be  consid- 
erlby  a  subsidiary  conference."  The  following  resolution. 
ptsented  by  Sir  Joseph  Ward,  was  also  approved:  "That 
th  great  importance  of  wireless  telegraphy  for  social, 
cnmercial  and  defensive  purposes  renders  it  desirable  that 
a  lain  of  British  State-owned  wireless  stations  should  be 
tMblished  within  the  empire." — Lond.  Electrician.  June  2t^. 
A  editorial  note  commending  to  the  above-mentioned  sub- 
siary  conference  the  consideration  of  a  scheme  for  cn- 
C(  raging  additional  private-owned  cables  as  alternative  to 
a  ^tate-owned  cable  scheme  appears  in  the  Lond.  Elec. 
R.ieai,  June  30. 

Miscellaneous. 
!rccif>italioit  in  the  Sierras. — Cii.\ri.es  H.  Lee. — A  re- 
pit  of  investitjations  of  the  annual  precipitation  in  the 
S"ras  as  affected  by  altitude  which  have  been  conducted 
f(  the  benefit  of  the  Los  Angeles  aqueduct.  The  report 
stingly  confirms  earlier  observations  that  the  precipitation 
is.iigher  the  greater  the  altitude.  It  was  found  that  the 
aiual   precipitation    upon    the    west    slope    of   the    Sierra. 


hetvyecn  the  Vuba  and  Tuohnnnc  Rivers,  increases  at  a 
variable  rate  which,  expressed  as  an  average,  is  0.85  in. 
per  100  ft.  rise  between  the  floor  of  the  Great  Valley'  and 
the  contour.  .Above  the  5000-ft.  contour  it  decreases  ap- 
proximately at  the  rate  of  0.40  in.  per  100  ft.  rise  to  the 
crest  of  the  Sierra.  Precipitation  upon  the  cast  slope  of 
the  Sierra  decreases  at  differing  rates  depending  on  the 
elevation  of  the  crest  and  depth  of  precipitation  at  the 
summit.  The  rate  is  constant  above  the  5000-ft.  contour 
and  for  the  secti-ins  .studied  is  as  follows:  Central  Pacific, 
1.74  in.  per  loc-ft.  fall;  Mokelumnc,  1.43  in.  per  loo-ft. 
fall :  Taboose  and  Oak,  0.46  in.  per  loo-ft.  fall,  and  Bairs, 
0.34  in.  per  loo-ft.  fall.  The  author  stated  that  it  is  not 
increasing  elevation  alone  which  causes  increase  in  precipi- 
tation, but  broad,  rising  slopes  which  give  an  upward  move- 
ment to  bodies  of  moist  air  driven  by  prevailing  winds. — 
Jour.  Elec.  Power  and  Gas.  July  8. 


Book  Review. 


Stor.u;e    B.vttekies.      By    A.    F.    \\  atsmi.    I-:.    F.,    Pli.    I). 

Lynn,  Mass. :    Bubier  Publishing  Company.     166  pages, 

63  illus.  Price,  $1.50. 
This  is  an  elementary  practical  treatise  on  the  theory, 
construction  and  operation  of  storage  batteries,  adapted  for 
the  use  of  electrical  artisans,  storage-battery  attendants 
and  the  public  interested  in  electrical  apparatus.  The  book, 
which  is  17,5  cm  x  13  cm  x  1.3  cm,  small  enough  for  a 
large  pocket,  is  thus  well  adapted  for  the  storagc-hatterv 
attendant's   use. 


New  Apparatus  and  Appliances 


SPOT-LIGHT  DIMMER. 


OIL  CIRCUIT-BREAKERS. 


jortable  incandescent  spot  lights  (usually  rated  at  100 
c|j  have  come  into  extensive  use  in  theaters  in  recent 
years.  Several  makeshift  types 
of  resistances  have  been  used 
for  dimming,  but  all  have  been 
rather  bulky  and  have  other 
objectionable  features.  The 
Cutler-Hanuncr  Manufacturing 
Company,  of  Milwaukee,  has 
put  on  the  market  a  new  spot- 
light dimmer  by  means  of  which 
a  wide  range  in  brilliancy  can 
be  secured  in  the  most  con- 
venient and  accessible  manner. 
This  dimmer,  unlike  the  "Sim- 
plicity" dimmer  plate  made  by 
the  same  company,  is  mounted 
o;i  and  partly  embraces  the  up- 
right pipe  standard  of  the  lamj). 
It  takes  up  a  minimum . amount 
of  space,  does  not  project  bulkily 
and  has  no  exposed  live  parts. 
The  fiber  handle  travels  on  a 
guide  rod  in  a  slot  in  front  oi' 
the  frame,  and  the  contact  but- 
tons are  on  the  inside,  mounted 
directly  upon  the  units  by 
through  screws.  They  are. 
'  therefore,  directly  connected  to 

tl'  resistance  wire.  The  weight  of  this  dimmer  is  only  a 
h'e  over  5  lb.  and  its  over-all  height  only  10  in.  Twenty 
stis  and  an  "ofif"  point  are  provide<l. 


Spot-Light  Dii 


The  rapid  growth  in  recent  years  of  higli-tension  trans- 
mission systems  has  developed  a  demand  in  many  places 
for  apparatus  capable  of  being  installed  out  of  doors.  A 
logical  result  of  this  was  an  outdoor-type  high-tension 
switch  for  controlling  the  circuit,  and  the  Westinghouse 
Electric  &  Manufacturing  Company  has  met  this  demand 
by  a  modification  of  its  type  GA  oil  circuit-breaker,  which 
has  been  most  successfully  used  for  some  years  past. 

The  breaker  itself  is  the  same  as  the  indoor  type  with  a 
weatherproof  protection  for  the  operating  mechanism  and 
terminals  as  shown  in  the  accompanying  illustrations.  The 
breaker  is  made  for  cither  hand  or  electrical  operation, 
automatic  or  non-automatic,  for  use  on  circuits  of  from 
44,000  volts  to  110,000  volts,  300  amp  capacity. 

Each  pole  is  a  separate  and  distinct  unit  and  a  multipolar 
breaker  consists  of  two  or  more  units  connected  together 
by  the  operating  or  pull  rods  working  the  contacts  and 
tripping  mechanism.  The  tanks  are  made  of  heavy  welded 
boiler-sheet  iron  with  an  insulating  lining.  Each  tank  is 
provided  with  a  cast-iron  cover  securely  bolted  to  a  flange 
riveted  to  the  upper  edge  of  the  tank  upon  which  is  mounted 
the  operating  mechanism.  The  tank  is  filled  with  a  high- 
grade  insulating  oil.  the  height  of  which  may  be  determined 
by  a  sight  gage  near  the  top  of  the  tank.  Where  the  pull 
rod  passes  through  the  tank  it  is  surroimded  by  a  stuffing 
box  which  acts  as  a  wiper  and  removes  the  oil  from  the  rod 
and  prevents  its  being  thrown  over  the  operating  mechanism 
•^a  point  that  uill  be  greatly  appreciated  by  operators. 

The  upper  or  fixed  contacts  are  firmly  .secured  to  the 
lower  ends  of  the  leads,  which  are  of  the  well-known  con- 
denser type  of  the  Westinghouse  company.  This  upper 
contact  consists  of  a  circular  piece  of  brass  of  greater  area 
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than  the  moving  contact,  which  insures  the  entire  surface 
of  the  latter  bearing  upon  the  stationary  upper  contact. 
With  this  construction  the  necessity  of  accurately  centering 
the  contacts  one  upon  the  other  is  eliminated.  The  lower  or 
movable  contacts  are  carried  by  a  heavy  metallic  cross- 
bar and  consist  of  pieces  of  cylindrical  brass  rod  backed  by 
compression   springs   which    insure   alignment. 

Electrically  operated  breakers  are  equiped  with  operating 
coils  W'Ound  for  direct  current  at  standard  voltages.  Thev 
are  also  equipped  with  a  tell-tale  device  consisting  of  a 
double-throw  knife  switch  and  colored  lamps  which  indicate 
the  position  of  the  contacts.  The  automatic  breaker  may 
be  tripped  by  current  from  standard  series  transformers, 
mounted  at  any  convenient  point,  or  special  transformers 
built  around  the  leads  of  the  breaker.  The  latter  method  is 
considered  standard  and  is  usually  employed  when  the  trip- 
ping current  is  loo  amp  or  over.  Another  method  of  trip- 
ping is  furnished  by  a  series  relay  which  operates  in  con- 
nection with  springs  to  trip  the  breaker.  This  device  is 
suspended  from  high-tension  insulators  immediately  above 
the  breaker  and  an  insulating  mechanical  connection  is 
made  to  the  breaker.  The  actual  power  for  tripping  is  fur- 
nished by  springs  which  are  compressed  when  the  breaker 
opens,  the  relays  being  required  to  trip  only  the  latch  re- 
leasing the  springs. 

In  order  to  adapt  these  breakers  to  outdoor  use  a  housing 
is  placed  over  the  operating  mechanism  and  rain  shields 
over  the  condenser  terminals.  The  housing  over  the  oper- 
ating mechanism  consists  of  a  cast-iron  cover  which  is  cast 
into  and  forms  an  integral  part  of  the  cover  of  the  breaker. 
It  is  cast  in  two  parts,  which  are  securely  bolted  together, 
and  hinges  are  provided  which  permit  the  upper  portion  to 
be  raised  for  the  purpose  of  inspection  of  the  mechanism. 
In  the  electrically  operated  type  of  breaker  the  operating 
solenoid  is  also  protected  by  means  of  a  cast-iron  housing, 
and  the  operating  leads  are  brought  out  through  brass  bush- 
ings, thus  permitting  the  use  of  lead  cables  and  wiped  joints 
With  this  type  of  breaker  there  is  also  furnished  a  small 
knife  sw-itch  mounted  under  the  housing  for  controlling  the 
incandescent  lamp,  which  may  be  placed  at  any  convenient 
point  to  indicate  the  position  of  the  circuit-breaker  contacts. 

The  condenser  type  terminal  lends  itself  very  readily  to 


The  shields  are  secured  to  the  terminal  on  the  inner  si 
by  a  waterproof  gum  and  on  the  outer  side  where  expos 
to  the  weather  by  a  waterproof  cement.  This  form  of  co 
struction  prevents  absorption  of  any  moisture  by  the  tern 
nals  and  renders  them  entirely  waterproof. 

A  large  number  of  this  type  of  outdoor  breakers  ha 


Fig.   2— Oil    Circuit-Breake 


Company's   Line 


been  installed  on  the  lines  of  the  Southern  Power  Cunipaii 
One  of  the  particular  applications  this  company  has  mai 
is  the  use  of  the  breakers  as  sectionalizing  switches  in  pa 
allel  lines  of  loops  which  have  been  built  to  insure  co 
tinuity  of  service.  By  this  means  a  defective  portion  of 
line  can  be  cut  out  and  a  good  line  cut  in  without  any  i 
terruption  to  the  service,  which,  of  course,  would  not  1 
possible  by  the  use  of  disconnecting  switches  alone.  Son 
of  these  breakers  are  also  used  in  testing  the  lines  to  loca 
trouble  and  in  such  use  are  often  thrown  on  short-circi 
or  dead  grounds  and  are  thus  subjected  to  very  severe  ser 
ice.  but  they  have  withstood  such  tests  in  a  manner  entire 
satisfactory  to  the  engineers  of  the  operating  compan 
On  the  loo,ooo-volt  double -circuit  steel-tower  trunk  lii 
which  feeds  several  of  the  larger  towns  in  North  Carolii 
the  company  desired  some  means  of  supplying  certa 
customers  from  either  one  of  the  two  lines  which  might  ' 
might  not  be  operating  in  parallel.  This  was  accomplishc 
by  using  two  outdoor-type  oil  circuit-breakers  and  mecha 


Fig.    1 — Three-Phase,   88,000-Volt   Outdoor  Oil   Circuit   Breil\ 


ker    Mounted   on   Steel   Tower 


weatherproof  protection  by  means  of  porcelain  rain  shields.  ically  interlocking  them  so  that  one  breaker  cmil<l  be  closi 

These  shields  are  porcelain  petticoat  insulators  slipped  over  at    a    time — in    effect,    a    three-pole    double-throw    breakf 

the    terminals    and    securely    fastened    thereto.      This    con-  This   arrangement   renders   it    impossible    for   the   operati 

struction  is  clearly  shown  in  the  accompanying  illustration.  to  throw  the  two  lines  together. 
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ALTERNATING-CURRENT  SWITCHBOARDS  OF 
SMALL  CAPACITY. 


1  tie  increasing  cleniand  for  alternating-current  switch- 
>ards  of  moderate  capacity  and  price  has  caused  the  West- 
uliouse  Klcctric  &  Manufacturing  Company  to  extend  its 
■  cover  a  wide  range  of  switchboard  applications.  One 
type  of  panels  is  particularly  adapted 
for  use  in  small  central  stations  and 
isolated  plants  operating  at  voltages 
between  iioo  and  3300.  This  type 
of  switchboard  embodies  all  the  essen- 
tial features  required  for  satisfactory 
operation.  Each  panel  consists  of  a 
black,  marine-finished  marble  slab, 
which  is  unaffected  by  oil,  containing 
the  controlling  and  indicating  appa- 
ratus, which  is  mounted  on  a  gas-pipe 
framework. 

The  framework  is  composed  of  two 
•,''4-i"-  gas-pipe  uprights,  each  fitted 
with  flanges  for  bolting  to  the  floor 
and  connected  at  the  top  by  a  continu- 
ous wrought-iron  strap  of  l^-in.  x 
J-i-in.  cross-section,  which  runs  the 
full  length  of  the  switchboard  frame- 
work. This  construction  insures  per- 
fect alignment  of  the  panels  and 
rigidity  of  structure.  Pipe  sockets  for 
wall  braces  are  supplied  with  the 
frame.  The  total  height  of  the  frame 
is  76^^  in. 

:The  marble  panels  are  48  in.  high,  ly^  in.  thick,  with 
ij-in.  bevel  on  the  front  edges.  The  width  depends  upon 
le  amount  of  apparatus  to  be  mounted  on  the  panel,  and 
tries  from  16  in.  to  32  in. 

The  instruments  furnished  with  this  type  of  switchboard 
'e  VVestinghouse  Type  K  ammeters  and  voltmeters,  utiliz- 
;g  the  principle  originated  by  Lord  Kelvin.  The  voltmeter 
'  used  either  to  indicate  voltage  of  the  circuit  or  to  deter- 
line  the  extent  of  a  ground.  This  is  accomplished  by 
leans  of  a  combined  voltmeter  and  ground-detector  outfit, 
insisting  essentially  of  plug  switches  and  a  voltage  trans- 
irmer.  This  device  eliminates  the  extra  expense  of  a 
fecial  ground-detector  instrument.  A  non-automatic  oil 
Vitch  is  recommended  for  the  control  of  the  generator 
rcuit. 

Three  styles  of  feeder  panels  are  listed,  each  having  the 
luipment  as  follows:      1.   Xon-autnmatk-  'jil  swilclu-s.  with 


packed  for  mule  transportation,  making  this  type  of  switch- 
board preferable  for  installation  in  places  which  arc  not 
readily  accessible  for  larger  panel  construction. 


Fig.   2— Alternating-Current    Switchboard. 

ises  mounted  on  the  panel.    2.  Xon-automatic  oil  switches, 
lithout  fuse  protection,  fuses  to  be  provided  by  the  cus- 
)mer.     3.  Automatic  oil  switches,  eliminating  the  neces- 
ty  of  fuse  protection. 
The  panel  sizes  and  detail  parts  are  such  that  they  can  be 


ROTARY-VALVE   VACUUM   CLEANER. 

The  vacuum  cleaner  .shown  in  the  accomjjanying  illustra- 
tion is  designed  for  residence  and  apartment-house  use,  but 
embodies  the  general  principles  and  advantages  of  the 
larger  outfits  also  made  by  the  American  Rotary  Valve 
Company,  156  North  Dearborn  Street,  Chicago.  In  these 
machines  the  valves  used  on  the  air  cylinders  are  of  the 
Moorhead  rotary  type,  being  positively  driven  through 
bevel  gearing  from  the  main  shaft.  By  a  very  simple 
adjustment  the  machine  can  be  converted  from  a  vacuum 
pump  into  a  compressor  or  vice  versa.  The  cylinder  is 
also  arranged  with  a  patented  "unloading"  device  by  means 
of  which  the  delivered  air  pressure  or  vacuum  may  be  set 
at  a  given  value  which  is  automatically  maintained  regard- 
less of  changes  in  demand  on  the  machine.  The  bed  of  the 
machine  serves  as  a  combined  air-washer  and  receiver  for 
absorbing  variations  in  demand  of  air  pressure  or  vacuum. 
The  base  is  a  hollow  casting  filled  with  water  to  a  depth  of 
several  inches.  .Air  drawn  from  the  vacuum-cleaner  out- 
lets enters  this  base  and  passes  through  the  spray  created 
by  a  rapidly  revolving  paddle  wheel  which  washes  the 
air,  cleaning  it  of  entrained  matter  before  it  enters  the 
pump  mechanism.  To  empty  the  base  the  pump  is  con- 
verted into  a  compressor,  and  by  compressed  air  the  con- 
tents of  the  basin  are  blown  into  the  sewer  through  the 
drain  connection  provided.  A  special  feature  of  this  ma- 
chine is  the  scrubbing  service  which  can  be  carried  on  at 
one  or  more  outlets  while  other  outlets  are  used  for  dry- 
vacuum  cleaning.  After  scrubbing  the  surface  all  water  is 
quickly  removed  by  the  suction  line.  .-Knother  combination 
tool  for  use  in  removing  dust  from  irregular  surfaces 
where  a  vacuum  alone  is  not  applicable  is  provided  with  a 
compressed-air  line,  the  air  from  which  dislodges  the  dust, 
which  is  then  removed  by  the  suction. 

The  .American  Rotary  Valve  Company,  maker  of  these 


Rotary-Valve    Vacu 


outfits,  has  recently  acquired  the  plant  of  the  Jenney  Elec- 
tric Manufacturing  Company  at  Anderson,  Ind.,  and  is  now 
equipped  to  manufacture  its  own  motors  and  control  de- 
vices used  in  connection  with  its  stationary  vacuum-cleaning 
apparatus. 
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Industrial  and  Commercial  News 
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The  Week  in  Trade 

CHAXGES  of  importance  have  been  few  in  number  and 
the  waiting  altitude  still  prevails,  with  trade  showing 
minor  advances  or  retrogressions  in  various  parts  of  the 
country.  Partial  relief  from  the  torrid  weather  of  the  previous 
week  has  improved  individual  sentiment  with  but  slight  reflec- 
tion, however,  in  business  affairs.  Trade  is  dominated,  appar- 
ent l\,  by  desire  to  defer  action  until  the  future  can  be  gaged 
by  actual  crop  returns,  and  as  a  consequence  activi'y  is  on  an 
extremely  narrow  scale  and  likely  to  continue  so  until  harvest 
results  are  known.  If  this  attitude  is  maintained  it  will  prob- 
ably be  well  into  the  fall  before  substantial  improvement  will 
be  made.  There  seems  to  be  no  good  season  from  the  present 
standpoint  why  revival  of  trade  should  not  become  greatly 
accelerated  at  that  time.  Confidence  and  stability  will  grow 
with  good  harvests,  and  current  '•eports  predict,  in  the  main, 
that  yields  will  be  satisfactory  despite  earlier  impairment. 
Many  railroad  interests  are  expecting  activity  to  follow  the  har- 
vesting period  and  are  said  to  be  making  plans  accordingly.  A 
feature  of  encouragement  in  the  present  situation  is  the  im- 
provement made  in  building  operations  during  the  month  of 
June,  the  figures  showing  11.5  per  cent  more  business  than  in 
May  of  this  year  and  4.1  per  cent  more  than  in  June,  1909.  No 
decrease  has  taken  place  in  the  operations  of  the  iron  and  steel 
tr-ides,  and  from  the  large  volume  of  inquiries  and  the  closing 
of  many  delayed  contracts  for  pig  iron  and  finished  steel  indi- 
cations point  to  further  increase.  Railroad  earnings  for  the 
month  of  June  are  reported  as  showing  a  decrease  of  1.5  per  cent, 
which  is  not  surprising  in  view  of  the  relatively  small  freight 
tonnages  and  the  increased  costs  of  operation.  Collections 
were  irregular  during  the  week  and  bank  clearings  were  greatly 
improved.  Business  failures  for  the  week  ended  July  13,  as 
reported  ny  Bradstreet's.  were  196.  as  compared  with  180  for 
last  week.  202  for  the  same  week  in  1910,  206  in  1909,  258  in 
1908  and  177  in  1907. 

The  Copper  Market. 

SUCH  improvement  as  was  caused  by  the  report  of  the 
Copper  Producers'  Association  for  June  disappeared  early 
in  the  week,  and  the  trade  returned  to  its  former  dullness. 
With  the  majority  of  domestic  consumers  apparently  well 
supplied  for  present  requirements  and  out  of  the  buying,  the 
outlook  for  increased  business  from  this  source  is  exceedingly 
poor.  Conditions  abroad  indicate  improvement,  and  the  present 
movement  shows  a  tendency  to  carry  larger  stocks.  A  weaker 
tone  in  prices  for  electrolytic  and  lake  copper  appeared  during 
the  week  in  company  with  the  quieter  market,  but  the  price 
shadings  have  been  chiefly  among  the  smaller  dealers,  who  are 
reported  as  making  prices  from  five  to  ten  points  under  the 
prevailing  quotation  of  1254  cents.     Standard  copper  was  very 

Settling 

Standard  Copper.                                                    Bid.           Asked.  Price. 

Snot     i2.10  12.30  

jilv             .            12.10              12.30  12.20 

August     12.10              12.30  12.20 

September 12.10              12.J0  12.20 

October    12.10              12.30  12.20 

The  London  market,  July  18,  was  as  follows: 

Koon.  Closing. 

£     s     d  £     s     d 

Standard  copper,  spot 56  13     9  36  13     9 

Standard  copper,  futures 57     5     p  57     5     0 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard  .•••        12.35c  11.57"/,c 

London,    spot £57   10     0  £53     /     6 

London,  futures 58     2     6  54     0     0 

Best    selected 61   10     0  57     5     0 

dull  at  New  York  during  the  week,  and  the  net  advance  in 
London  was  small,  being  2s.  6d.  on  spot  and  futures,  while  offer- 
ings of  electrolytic  abroad  at  £58  los.  brought  but  few  orders 
of  any  magnitude.  The  slump  in  the  market  at  this  time  is 
regarded  as  exceedingly  unfortunate,  in  view  of  the  fact  that 
prices  have  been  in  the  ascendency  and  thought  in  a  fair  way 
to  reach  record  levels.  The  present  status  of  the  copper  trade, 
in  view  of  the  continuation  of  heavy  production,  seems  to  show 
need  for  either  a  further  reduction  in  prices  as  a  stimulation 
to  consumption  or  a  large  increase  in  consumption  as  a  result  of 


improvement  in  all  lines  of  trade  throughout  the  country.  For- 
eign trade  for  the  first  si.x  months  of  the  year  shows  total  ex- 
ports of  158,074  tons,  which  represents  an  increase  of  28,850  toil; 
o\er  the  shipments  for  the  same  period  in  1910  and  approaches 
within  some  6000  tons  the  record  shipments  in  the  first  halt  ol 
1908  of  163,871  tons.  Exports  for  the  month,  including  July  ■!< 
were  17,971  tons.  The  daily  call  on  the  Metal  Exchange  Jul> 
18  quoted  copper  as  per  the  accompanying  tal>'«. 


Industrial  and  Commercial  Notes 
Personnel  of  Republic   Railway   &   Light  Company. — .M 

matters  attendant  to  the  formation  and  operation  of  the  Ke- 
pt blic  Railway  &  Light  Company  have  been  completed  and  lh( 
company  is  now  established  in  its  offices  at  60  Broadway,  .New 
York  City.  The  officers  of  the  company  are :  James  Parmalee 
piesident;  De  Forest  Candee,  vice-president;  George  A.  Galli- 
■\  er,  vice-president  and  treasurer:  G.  V.  Ravenell,  secretary 
The  executive  committee  is  composed  of  the  following:  Henrj 
Jf.  Wehrhane,  chairman;  An^on  W.  Burchard,  Samuel  McRob- 
er'.s,  George  .\.  Gallivcr  and  Harrison  Williams.  The  following 
compose  the  board  of  directors:  J.  J.  Bodell,  of  Bodell  &  Com- 
pany, bankers.  Providence,  R.  I ,  and  director  American  Textili 
company;  R.  E.  Breed,  president  American  Gas  &  Electric  Com 
pany ;  Anson  W.  Burchaid,  assistant  to  president  General  Elec- 
tric Company;  De  Forest  Candee,  president  Federal  L'tilities 
Inc.;  Korinan  McD.  Crawford,  president  Mahoning  &  She 
nango  Railway  &  Light  Company;  George  A.  Galliver.  dlrectoi 
Federal  Utilities,  Inc. ;  Myron  T.  Herrick,  president  Society  0: 
Savings,  Cleveland,  Ohio ;  Parmeley  W.  Herrick,  directoi 
Cleveland  Electric  Illuminating  Company ;  Samuel  McRoberts 
.ice-president  National  City  Bank,  of  New  York;  James  Par 
melee,  president  Cleveland  Electric  Illuminating  Company 
Thomas  A.  Reynolds,  assistant  cashier  National  City  Bank,  c 
New  York;  Henry  W.  Wehrhane,  Hallgarten  &  Company 
bankers,  and  executive  committee  American  Gas  &  Electrii 
Company ;  Harrison  Williams,  American  Gas  &  Electric  Com 
pany.  Federal  Light  &  Traction  Company.  Federal  Utilities 
Inc.,  and  president  Springfield  RaiKvay  &  Light  Company,  0 
Springfield,  Mo. 

Enlargement  of  Desert  Power  &  Water  Company.— Tin 
annual  meeting  of  the  stockholders  and  directors  of  the  Deser 
Power  &  Water  Company  was  held  at  the  office  of  tRe  cor- 
poration at  Kingman,  Ariz.,  on  July  8,  at  which  the  following 
officers  were  elected  for  the  ensuing  year :  F.  A.  Wilde,  presi- 
dent; James  H.  Davidson,  vice-president;  F.  A.  Wilde,  Jr. 
treasurer  and  general  manager;  W.  A.  Richardson,  secretary 
The  officers,  together  with  W.  L.  Peters,  of  Riverside,  Cal. 
constitute  the  new  board  of  directors.  Contracts  will  at  once 
be  let  for  the  enlargement  of  the  present  engine  and  boilei 
rooms  and  the  installation  of  an  additional  1250-kw  direct-con- 
nected generator  and  two  looo-hp  boilers,  with  auxiliary  ap 
paratus.  This  will  be  the  third  addition  to  the  plant  withir 
two  years.  Transmission-line  extensions  are  also  being  con 
sidered.  This  company  supplies  power  to  the  largest  mines  ir 
the  district  as  well  as  power  and  light  to  the  city  of  Kingman 
Its  policy  is  to  insure  its  patrons  absolutely  dependable  servic( 
by  having  in  reserve  an  ample  electrical  and  mechanical  equip 
ment  immediately  available  should  any  cause  necessitate  it' 
use.  With  the  improvements  now  under  way  the  company  wil 
have  the  largest  and  best  equipped  central  station  in  .-Xrizona 

Catskill  Aqueduct  Contractors  to  Employ  Electricity.- 
The  New  York  Edison  Company  has  signed  contracts  with  thi 
Pittsburgh  Contracting  Company,  37S5  Broadway,  New  York 
for  4500  hp  to  be  used  for  electric  drills  on  that  portion  0 
the  Catskill  Aqueduct  in  New  York  City  extending  from  Uni 
versify  Heights  to  Central  Park,  and  with  Grant,  Smith  &  Com 
pany  and  Locher,  25  West  Forty-second  street,  for  3000  h| 
to  be  used  for  various  purposes  on  that  portion  of  the  aqueduc 
extending  from  Central  Park  to  Union  Square.  Work  has  jus 
begun  on  both  contracts. 

Western  Electric  Business  for  June. — .A  decrease  of  ap 
proximately  4  per  cent  is  shown  in  the  sales  of  the  Westeri 
Electric  Company  for  the  month  of  June,  compared  with  iQit. 
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Fight  for  Control  of  Westinghouse  Electric  &  Manufac- 
uring  Company. — The  annual  meeting  of  the  Westinghouse 
.'.Icctric  Manufacturing  Company  will  be  held  at  the  chief  office 
|f  the  company  in  East  Pittsburgh  on  Wednesday,  July  26,  at 

0  o'clock  a.  m.  for  the  election  of  directors  and  for  the  trans- 
.ction  of  other  business.  .-\11  of  the  former  non-assenting 
lock  of  the  company  having  been  exchanged  for  assenting 
tock,  which  no.v  constitutes  the  only  class  of  the  stock  of  the 
ompany  outstanding  other  than  the  preferred  stock,  a 
lesoiution  will  be  considered  and  acted  upon  that  the  assenting 
Jock  be  hereafter  denominated  common  stock.  Further  con- 
;ntion  for  control  of  the  company  is  shown  in  a  circular  letter 
bued  to  stockholders  by  Charles  J.  Cauda,  who  is  a  large 
older  of  the  assenting  stock  of  the  company  and  who  was  a 
lember  of  the  shareholders'  committee  which  was  formed  to 
urther  the  rehabilitation  of  the  company  about  three  years 
uo.  The  letter  requests  stockholders  to  send  proxies  to  George 
V'estinghouse  for  use  at  the  meeting  announced  above.  Mr. 
anda  in  his  letter  charges  that  in   the  reorganization  of  the 

jimpany  in  1908  the  personnel  of  the  board  of  directors  was 
ictated  by  the  bankers,  thus  ignoring  the  rights  of  the  sliare- 
olders  to  receive  reasonable  dividends.  At  a  recent  meeting  of 
,ie  directors  a  proposal  by  Mr.  Westinghouse  was  voted  down 
hich  asked  for  quarterly  dividends  of  I  per  cent,  requiring 
nly  4  per  cent  out  of  the  13  per  cent  of  net  earnings  which 
;,ere  made  by  the  company  on  its  assenting  stock  over  and 
bove  all  fixed  charges  and  the  7  per  cent  dividend  on  the  pre- 
^rred  stock  during  the  last  fiscal  year.  Mr.  Cauda  states  that 
le  company  is  in  excellent  financial  condition  and  has  a  large 
;Ssh  fund  ($6,634,677')  on  deposit  in  the  banks.  During  the  two 
Jst  fiscal  years  the  net  income  of  the  company  has  aggregated 
f-.94i.770.  There  are  si.xteen  directors,  of  w-hom  only  four 
re  to  be  elected  on  July  26,  and  he  suggests  that  these  new 
irectors  should  be  elected  to  represent  the  assenting  sharehold- 
■s.  In  conclusion  Mr.  Canda  says  that  Mr.  Westinghouse's 
iterests  are  entirely  with  the  assenting  shareholders  and  that 
B  is  earnestly  desirous  of  making  their  property  valuable. 
^  This  was  followed  by  a  letter  by  George  Westinghouse,  in 
,hich'  the  writer  stated  his  profound  conviction  that  the  re- 
'j'nt  policy  and  management  of  the  company  has  been  ill- 
.Ivised  and  detrimental,  that  the  rights  and  just  expectations 
if  the  stockholders  have  been  disregarded,  and  that  a  change 
T  policy  and  management  is  imperative.  A  rejoinder  by  mem- 
jrs  of  the  merchandise  creditors'  committee  states  that  the 
}'0xies  sought  by  Mr.  Canda  and  Mr.  Westinghouse  are  to  be 
Med  against  the  re-election  of  the  following  directors :  Messrs. 
harles  F.  Brooker,  James  S.  Kuhn,  Edwin  F.  Atkins  and  E. 
1.  Herr.  The  report  alleged  that  the  desire  to  replace  these  di- 
>ctors  is  solely  because  they  have  not  as  yet  seen  fit  to  declare 
dividend  on  the  assenting  stock,  and  adds  that  the  payment 
V  liberal  dividends  is  not  the  only  or  best  evidence  of  good 
anagement.  The  failure  of  the  company  in  1907  is  attributed 
':  part  in  this  letter  to  the  maintenance  of  high  dividends, 
hile  at  the  same  time  large  investments  were  being  made 
i  fore.gn  manufacturing  companies  which  resulted  in  heavy 
(sses.    The  present  board  of  directors,  the  letter  says,  thought 

1  wise  to  take  these  losses  into  account,  and  owing  to  this 
lancing,  together  with  certain  short-time  obligations  and  im- 
"ovements  to  plants,  etc.,  to  defer  to  a  later  day  the  resump- 
pti  of  dividends  on  this  assenting  stock.  The  letter  concludes 
,ith  an  expression  of  confidence  in  the  present  board,  and  a 
atement  that  the  interests  of  the  assenting  stockholders  are 
;ing  wisely  served. 

;  Robert  Mather,  chairman  of  the  board  of  directors,  replied 
p  July  19  to  the  criticisms  of  the  present  administration,  say- 

ig  that  the  implications  conveyed  by  Mr.  Westinghouse  are 
iwarranted.  Mr.  Mather  states  further  that  the  fifteen  mem- 
rs  of  the  board  of  directors,  aside  from  Mr.  Westinghouse, 
'•vn  in  the  aggregate,  either  personally  or  through  corpora- 
,bns  whose  holdings  they  represent,  more  than  58,000  shares 
i  the  company's  assenting  stock;  that  members  of  the  board 
ere  creditors  of  the  company  at  the  time  of  the  receivership, 
id  as  such  had  power  to  force  a  sale  of  the  company's  assets 
id  thus  absolutely  to  destroy  the  then  outstanding  stock  and 
*  deprive  the  then  stockholders  of  their  entire  interest  in 
Je  company.  It  was  through  their  forbearance  in  accepting, 
ir.  Mather  adds,  through  the  working  out  of  the  readjustment 
Ian,  shares  of  assenting  stock  at  par  in  payment  of  their 
^im  that  Mr.  Westinghouse  and  other  stockholders  now 
ave  any  interest  in' the  company;  and  the  determination  that 
\e  best  interests  of  the  company  require  for  the  present  post- 


ponement of  dividends  i>;  as  directly  a  financial  loss  to  thcin- 
selves  as  to  the  other  stockholders. 

J.  G.  'White  &  Company,  Ltd.— The  annual  report  of  J.  G. 
W  bite  &  Company,  Ltd.,  of  London,  recently  presented  at 
the  company's  twelfth  ordinary  general  meeting  by  its  chair- 
man, Mr.  J.  G.  White,  shows  the  phenomenal  success  of  an 
engineering  firm  of  -American  origin,  though  operating  entirely 
as  a  British  company.  The  English  company  is  the  direct  out- 
come of  the  successful  operations  of  J.  G.  White  &  Company, 
Inc.,  of  New  York,  in  foreign  territory.  Organized  in  1900, 
the  English  company  was  equipped  to  undertake  the  largest 
problems  m  the  field  of  consulting,  designing  and  supervising 
engineering  and  consinici'on  as  well  as  the  operation  of  public- 
service  properties  and  participation  in  financing  such  properties. 
The  English  company  has  this  year  declared  a  total  dividend 
of  12  per  cent  on  its  preferred  stock  and  62  per  cent  on  its 
common  stock,  after  which  the  net  earnings  for  the  year  have 
been  sufficient  to  write  off  the  balance  of  "purchase  of  busi- 
ness" account  and  increase  the  special  reserve  and  surplus  ac- 
count to  an  amount  equaling  the  total  dividends  paid.  This  has 
been  done  after  making  ample  provision  for  contingencies  and 
without  writing  up  the  value  of  securities  owned.  Some  of  these 
securities  have  increased  materially  in  value  in  the  year,  so  that 
even  greater  profits  were  actually  made,  although  not  realized, 
and,  consequently,  not  considered  as  earned.  The  market 
value  of  the  ordinary  shares,  par  value  £1,  has  increased  from 
il  6s.  in  1906  to  £7  4s.  in  191  r.  The  chairman  in  his  report 
stated  in  part;  "The  net  profit  for  the  year  amounts  to  £91.466 
as  against  £64,ikii  for  last  year ;  the  quick  assets  of  the  com- 
pany, in  the  form  of  cash  and  loans  against  securities,  amount 
to  £136,331,  an  increase  of  about  £18,000  over  the  figures  shown 
in  the  preceding  year.  This  quick-asset  item  is  nearly  double 
the  total  single-creditor  item  on  the  other  side  of  the  balance 
sheet.  The  figure  for  investments  stands  at  £150,781,  which 
is  also  considerably  more  than  twice  the  company's  total  debts. 
This  item  shows  an  increase  of  ai)proximately  £28,000  over 
last  year." 

Report  of  Mexicati  Light  &  Power  Company,  Ltd. — 
The  sixth  annual  report  of  the  Mexican  Light  &  Power  Com- 
pany, Ltd.,  shows  that  the  business  of  the  company  during 
the  year  has  exhibited  satisfactory  increases,  thus  fully  war- 
ranting the  extension  of  work  on  the  Necaxa  reservoir  and 
other  improvements  authorized  and  commenced  in  1909.  The 
net  revenue  for  the  year  1910,  after  paying  all  expenses  and 
fixed  charges,  was  $1,456,612.  This,  together  with  $149,385, 
the  balance  brought  forward  from  1909,  and  $163,004  set  aside 
from  the  profits  of  1909  to  provide  for  the  accrued  portion  of 
the  quarterly  dividend  paid  Jan.  15,  1910,  on  the  common 
stock  and  the  accrued  portion  of  the  semi-annual  dividend  on 
the  preferred  stock  paid  May  i,  1910,  makes  a  total  credit  bal- 
ance of  $1,176,002.  Of  this,  the  sum  of  $860,150  was  paid  to 
stockholders,  representing  a  dividend  of  7  per  cent  on  the  pre- 
ferred stock  and  4  per  cent  on  the  common.  The  balance 
carried  forward  to  profit  and  loss  account  is  $745,848,  and 
the  reserve  account  remains  at  $377,883.  All  branches  of  the 
business  of  the  company  are  reported  for  the  year  as  in  ex- 
cellent condition,  and  it  is  further  remarked  that  the  relations 
between  the  company  and  the  federal,  state  and  city  officials  in 
Mexico  are  most  harmonious. 

Gigantic  Southern  California  Merger. — According  to  a 
newspaper  dispatch,  Henry  E.  Huntington  has  arranged  a 
merger  of  the  electric  lighting  and  power  properties  of  Los  An- 
geles and  adjoining  sections  of  southern  California,  involving 
an  ultimate  bond  issue  of  $50,000,000,  of  which  $10,000,000  has_al- 
ready  been  subscribed  in  New  York.  The  plan  includes  a 
hydroelectric  development  of  several  hundred  thousand  horse- 
power in  Big  Creek  in  Fresno  County.  Inquiry  in  New  York 
of  interests  identified  with  the  properties  mentioned  brought 
no  confirmation  of  the  news,  though  such  a  merger  was 
considered  probable. 

Canton  Electric  Company's  Record  Earnings. — In  the 
twelve  months  ended  May  31  the  gross  earnings  of  the  Canton 
Electric  Company,  of  Canton,  Ohio,  were  the  largest  in  the 
history  of  the  company.  Total  income  was  $294,490,  and  oper- 
ating expenses  were  $134,841,  leaving  net  earnings  of  $159,649. 
Bond  interest  was  $53,750:  after  deducting  this  amount  the  bal- 
ance available  for  dividends  was  $105,899.  From  this  preferred 
dividends  at  the  rate  of  6  per  cent  were  paid,  amounting  to 
$15,000,  leaving  a  balance  of  $90,899  available  for  dividends  on 
the  cnnminn  strick. 
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Baltimore  Machine  Products  Company  Absorbs  Viaduct 
Electric  Company. — The  plant  and  busiiiess  of  tlu-  \  iadiict 
Electric  Company  at  Relay  Station,  Baltimore.  Md.,  lias  been 
merijed  into  the  Baltimore  Machine  Products  Company,  which 
was  recently  incorporated  under  the  laws  of  Maryland  for  this 
purpose.  The  officers  of  the  new  company  are  as  follows : 
President,  Senator  .\.  P.  Gorman,  Jr. ;  vice-president,  E.  C. 
Mayo;  treasurer,  Conway  S.  Hodges;  secretary,  Dr.  W.  R. 
Eareckson.  The  ^'iaduct  company  was  one  of  the  oldest  con- 
cerns manufacturing  telegraphs  and  telephones  in  the  country. 
When  started,  as  Davis  &  Watts  in  1871,  its  output  was  at  first 
conlined  to  telegraph  instruments  and  district-messenger  call 
boxes.  A  few  years  later  the  manufacture  of  magneto  tele- 
phones was  taken  up,  and  the  firm  became  a  licensed  manufac- 
turer of  the  -American  Bell  Telephone  Company,  continuing  in 
this  capacity  until  1883.  In  1884  the  Viaduct  Manufacturing 
Company  was  formed  with  A.  G.  Davis  as  president,  and  the 
plant  was  removed  to  Relay  Station  in  the  outskirts  of  Balti- 
more. The  manufacture  of  fire  alarms  was  next  added  to  the 
list  of  its  products,  as  well  as  switchboards,  both  for  telephone 
and  telegraph  systems,  the  Postal  Telegraph  Cable  Company 
for  many  years  using  a  large  part  of  the  output  of  the  Viaduct 
works.  In  1894  the  entire  plant  was  destroyed  by  fire  and  tem- 
porary quarters  were  taken  in  Baltimore  until  1896.  when  a  new 
plant  at  Relay,  with  eleven  new  buildings  and  equipped  with 
new  machinery,  was  occupied.  Owing  to  competitors  springing 
up  on  all  sides,  in  time  a  great  deal  of  patronage  was  diverted 
to  other  concerns  that  had  adopted  more  modern  methods  of 
doing  business,  and  in  1907  the  inevitable  occurred,  when  at  the 
first  pinch  of  the  panic  the  company  was  forced  into  the  hands 
of  a  receiver  and  was  then  succeeded  by  the  Viaduct  Electric 
Companj-,  which  operated  the  plant  for  four  years  and  made 
many  improvements,  both  in  equipment  and  methods  of  manu- 
facture. The  friends  of  the  old  company  were  loyal,  and  orders 
increased  to  such  an  extent  that  the  company,  having  a  limited 
capital  and  being  burdened  with  a  heavy  load  of  assumed  mort- 
gages, has  turned  the  entire  plant  over  to  the  Baltimore  Machine 
Products  Company.  Many  more  improvements  are  being  made 
by  the  new  organization,  including  new  machinery  and  increased 
facilities  for  turning  out  its  product  in  a  modern  way. 

Westinghouse  Equipment. — Among  recent  orders  for  rail- 
way equipment  received  by  the  Westinghouse  Electric  & 
Manufacturing  Company  are  the  following:  For  the  Piedmont 
Traction  Company.  Charlotte,  X.  C.  a  quadruple  equipment  of 
railway  motors  and  special  non-automatic  control,  these 
motors  being  insulated  for  operation  on  1500  volts;  for  the 
Oakland  Traction  Company,  Oakland,  Cal..  ten  equipments  of 
type  HL,  non-automatic,  unit-switch  control :  six  double  equip- 
ments of  No.  323  railway  motors  with  type  K-io-A  control, 
for  the  Springfield  Traction  Company,  of  Springfield,  Mo. ; 
for  the  San  Francisco,  Oakland  &  San  Jose  Railroad  Company, 
San  Francisco.  Cal..  twenty-five  double  equipments  of  No.  302 
railway  motors,  type  M  control ;  five  quadruple  equipments  of 
railway  motors  for  operation  on  1500  volts,  with  special  non- 
automatic,  unit-switch  control,  for  the  Greenville,  Spartan- 
burg &  Anderson  Railway  Company.  Charlotte,  N.  C. ;  for 
the  Knoxville  (Ill.l  Electric  Light  &  Power  Company,  one 
150-kw,  three-phase.  2300-volt.  60-cycle,  6oo-r.p.m.  belted  alter- 
nating-current generator  with  exciter;  one  50-kw,  three-phase, 
2300-volt,  60-cycle.  i200-r.p.ni.  belted  alternating-current  gen- 
erator with  exciter  and  one  five-panel  switchboard ;  and  for  the 
Lena  (111.)  Electric  Light  &  Power  Company,  two  75-kw,  three- 
phase,  2300-volt,  60-cycle,  900-r.p.m.  belted  alternating-current 
generators  with  exciters  and  switchboard. 

Canadian  Wagner  Company. — The  Wagner  Electric  Man- 
ufacturing Company,  of  St.  Louis,  has  announced  the  formation 
of  the  Wagner  Electric  Manufacturing  Company,  Ltd.,  of 
Canada,  under  a  Dominion  charter,  with  a  capital  stock 
of     $50,000     fully     paid.  The     Canadian     corporation     be- 

comes the  exclusive  Canadian  licensee  under  patents 
owned  and  controlled  by  the  St.  Louis  company.  Alfred 
Collyer,  who  for  many  years,  as  representative  of  Wagner 
interests  in  Canada,  has  been  largely  responsible  for  the 
volume  of  Wagner  business  there,  has  been  appointed  manager 
of  sales  of  the  new  company.  Various  alternating-current 
apparatus  in  which  the  Wagner  company  specializes,  includ- 
ing the  new  unity  power-factor  and  adjustable-speed  motors, 
have  been  patented  in  Canada,  and  the  new  Canadian  Wagner 
company  will  proceed  to  manufacture  and  popularize  these  in 
Canada  along  the  same  lines  as  the  St.  Louis  company  does  irf 
the  United  States.  The  officers  of  the  new  company  besides 
Mr.  Collyer  are :     S.  M.  Dodd,  president ;  W.  A.  Layman,  vice- 


president  and  general  manager ;  W.  S.  Thomas,  treasurer.  Tlu' 
previous  headquarters  of  the  Wagner  Electric  Mnnufacturinj; 
Company  in  the  Bell  Telephone  Building,  Montreal,  become  tile 
head(|uarters  of  the  new  company. 

Montreal  Street  Railway. — Although  not  yet  announced, 
it  is  stated  on  good  authority  that  the  Montreal  Street  Rail- 
way has  made  arrangements  with  a  prominent  Boston  financial 
house  in  accordance  with  which  tlie  company  will  secure  inont'\ 
for  needed  extensions  and  improvements  and  to  take  up  soirii 
seven  or  eight  million  dollars  now  tied  up  in  various  lines.  The 
Canadian  Light  &  Power  Company,  which  controls  the  Montreal 
Street  Railway,  will  commence  to  deliver  electric  power  in 
Montreal  before  the  end  of  the  month  from  its  generating  plant 
at  St.  Timothee  on  the  Beauharnois  Canal.  The  first  7500  hp 
unit  will  commence  operating  at  that  time  and  another  similar 
unit  will  be  shortly  added,  while  within  a  year  the  company 
expects  to  be  developing  over  25,000  hp<*.  Through  the  purchase 
of  the  Central  Light,  Heat  &  Power  CoBipany  from  the  Carsley 
estate  and  the  control  of  the  Montreak-Railway  the  Canadian 
Light  &  Power  Company  has  demands ^^r  more  power  than  it 
will  be  able  to  generate  for  a  year  or  niore. 

Bonus  for  Waterwheel  Efficiency.-J-Edward  li.  l^llicotl. 
electrical  engineer  of  the  Sanitary  District  of  Chicago,  certi- 
fies in  a  communication  of  recent  date  that  "Unit  No.  3" 
in  the  hydroelectric  station  on  the  Chicago  Drainage  Canal  at 
Lockport,  111.,  has  earned  a  bonus  of  $16,320  in  accordance 
with  the  bonus  and  penalty  clause  of  the  specifications  for  the 
waterwheels  in  that  plant.  The  specifications  called  for  a 
guaranteed  efficiency  of  80  per  cent,  and  provided  a  payment 
or  a  forfeiture  of  $1,000  for  each  one-quarter  of  i  per  cent 
in  excess  of  or  less  than  this  efficiency  as  shown  by  test. 
At  a  test  at  Holyoke,  Mass.,  the  guaranteed  efficiency  was  ex- 
ceeded by  4.08  per  cent,  and  the  $16,320  bonus  mentioned  above 
was  ordered  paid  to  the  makers  of  the  unit,  the  Wellman- 
Seaver  Morgan  Company.  The  contract  under  which  this  was 
done  was  dated  Dec.  14.  1908,  and  later  minimum  guar- 
antees on  waterwheels  Iiave  been  83  per  cent. 

Extensive  Arc-Lighting  Equipment  for  Chicago. — In  the 
execution  of  its  contract  with  the  city  of  Chicago  to  extend 
tlie  city  street-lighting. system,  the  Sanitary  District  of  Chicago 
is  purchasing  large  quantities  of  electrical  apparatus.  It  ha; 
already  awarded  a  contract  to  the  Waterbury  Company  for 
about  $80,000  worth  of  underground  cables,  and  one  to  the 
Clay  Product  Company  for  multiple-duct  conduits  to  cost 
$17,900.  For  the  10,000  new  arc  lamps  required  (see  Electrical 
U'oiid  of  April  13,  191 1,  page  894)  it  is  said  that  the  General 
Electric  Company  and  the  Stave  Electrical  Company  are  very 
close  competitors.  At  this  writing  it  is  proposed  that  a  trial  or- 
der of  250  lamps  be  placed  with  each  company.  It  is  said  that 
the  Stave  lamps  are  130-hour  lamps,  and  that  the  General  Elec- 
tric lamps  are  of  the  ninety-hour  type.  Both  are  powerful  illu- 
minants. 

Isthmian  Canal  Proposals. — Circular  No.  640  of  the  Isth- 
mian Canal  Commission,  Washington,  D.  C.  contains  invitations 
for  proposals  for  one  turbo-generator  unit.  500  kw.  three-phase 
twenty-five  cycles,  2200  volts,  mixed  pressure,  together  with 
switchboard  and  auxiliaries,  including  fittings  and  valves  for 
connections  to  exhaust-steam  mains :  also  one  30-hp,  2200-volt 
three-phase,  twenty-five-cycle,  squirrel-cage  induction  motor,  tht 
starting  panel  for  this  motor  being  included  in  the  above-men- 
tioned switchboard  equipment ;  1200  feet  stranded  triple  copper 
conductor  and  34  cable  bells.  Proposals  will  be  received  until 
Aug.  4,  191 1. 

American  Electric  Company. — The  American  Electric 
Company,  of  which  P.  C.  Burns  is  president,  announces  that 
it  has  purchased  the  machinery,  tools,  equipment  and  patent; 
of  the  bankrupt  American  Electric  Telephone  Company,  oi 
Chicago.  The  new  company  will  make  a  complete  line  of 
telephone  apparatus,  and  will  use  the  factory  building  of  tht 
old  .American  Electric  Telephone  Company  at  South  Stati 
Street  and  East  Sixty-fourth  Street. 

Manila  Electric-Light  Plant  in  Market  for  Extensions.— 

0.  M.  Shunian.  Manila,  P.  I.,  has  leased  from  the  governmeni 
an  electric-light  plant  which  he  will  extend  considerably,  am 
asks  us  to  state  that  he  is  in  the  market  for  electrical  sup 
plies  for  power-house,  lighting  and  power  circuits,  and  woul* 
like  to  receive  catalogs  and  price  lists  from  manufacturers. 

Aluminum  Notes  and  Prices. — The  aluminum  market  i: 
quiet,  with  ingots  for  remelting  held  at  2i,@2ii/2  cents  spot  No. 

1,  the  base  for  large  ingots,  while  rods  and  wire  are  held  a 
31  cents  and  sheets  at  33  cents,  prices  being  for  July  18. 
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Financial. 

The  Week  in  Wall  Street. 

EXTREME  dullness  hns  been  shown  in  the  dealinys  on  the 
New  York  Stoek  Exchange,  and  on  Saturday  the  sales 
were  the  smallest  on  any  Saturday  this  year.  Total 
sales  for  the  week  ended  July  15  were  984,800  shares  as  com- 
pared with  1,081,920  shares  for  the  previous  week.  Operations 
on  the  bond  market  are  still  under  the  scale  of  the  earlier  part 
'of  the  year,  and  the  large  investment  demand  e.xpected  in  July 
has  not  ma'erialized.  There  seems  to  be  little  disposition  shown 
on  the  part  of  bankers  to  float  new  issues  on  the  market  prior 
I  to  increase  of  public  interest.  Prices  drifted  during  the  week 
with  but  few  changes  of  n.oment.  On  Monday  the  trading  was 
but  little  better  than  on  Saturday,  and  in  the  early  trading  most 
[  of  the  issues  usually  active  were  practically  neglected.  Se- 
',  curities  of  roads  that  are  e.xpected  to  participate  in  the  benefits 
'  of  the  large  cotton  crop  were  strong  throughout  the  day.  To- 
!  ward  the  close  the  market  declined,  with  the  lowest  prices  of 
'  the  day  in  the  last  hour.  Tuesday's  market  was  dull  until  very 
near  the  close,  when  advances  were  made  on  nearly  the  entire 
list,   led   by   a   rise   of   3   points   in    Interborough-Metropolitan 
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I  shares  as  a  result  of  news  that  settlement  of  subway  matters 
■  might  be  expected  very  shortly.    With  the  price  changes  came  a 
short  period  of  activity,  maintained  until  the  close.     Incidents 
of  the  day  included  a  decline  in  Xew  York  City  4^  per  cent. 
;  bonds   to    I02i/^,    whereas   sales   have   been   made   at    104^    as 
1  against  the  issue  price  of  101%.    Affairs  in  the  stock  market  are 
I  as  yet  influenced  chiefly  by  crop  conditions.     .Advices  from  the 
agricultural  districts  in  the  early  part  of  this  week  were  favor- 
able.    The  government's   weekly   weather   report   showed    fair 
rainfall  in  Nebraska.  Oklahoma  and  Kansas  and  lower  tempera- 
.  tures  in  many  crop  sections  where  excessive  heat  had  prevailed. 
!  Kew   changes   of   importance   have   taken   place   in   the   money 
'  market.     Time  money  is  held  rather  firmly,  but  demand  is  not 
heavy.     Rates  July  18  were:     Call.  2}/^@23,^  per  cent.;  ninety 
■f^ys.  2^@3  per  cent.     The  quotations  in  the  tables  are  those 
the  close  July  18. 
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Illinois  Valley  Gas  &   Electric  Company. — The   first  an- 
nual report  of  the  Illinois  Valley  Gas  &  Electric  Company,  of 
Chicago,  was  submitted  to  the  stockholders  on  July   12.     This 
company  was  organized  a  year  ago  to  take  over  a  number  of 
electric-service  and  gas  companies  in  the  northeastern  part  of 
'  Illinois.      The   company   has    electrical    generating    stations    in 
the  cities  and  villages  of  Streator,  Wilmington,  Odell.  Cornell, 
I  Grand  Ridge.  Henry,  Lacon,  Mendota  and  Havana,  and  it  also 
'  has  gas  plants  in  Streator,  Ottawa  and  Morris,  with  a  number 
of  electrical  substations.     In  his  report  for  the  year  ended  May 
,V,  19IT,  President  Samuel  Insull  reports  that  during  the  year 
the  company   constructed   more   than   77   miles  of  high-tension 
electric   lines  and  acquired   seven   substations   for   use   in   con- 


nection Ihercwilh.  enabling  the  conipaiiv  lo  distribute  energy 
from  econoinically  operated  stations.  The  territory  now  served 
is  about  1790  s(iuare  miles  for  electric  service  and  a  lesser  area 
for  gas  service.  The  connected  load  on  May  31,  1910,  was  the 
equivalent  of  48,965  standard  i6-cp  lamps,  whereas  a  year  later 
the  ligure  was  120,298  !6-cp  lamp  equivalents.  During  the  year 
the  number  of  electric  meters  in  use  has  increased  from  1943 
to  4265,  and  the  number  of  gas  meters  and  gas  stoves  in  use 
also  shows  a  substantial  increase.  Some  electric-railway  busi- 
ness is  done  by  the  properties  owned  by  the  company  and  the 
passengers  carried  increased  from  677,964  for  the  year  ended 
May  31,  1910,  to  744,750  for  the  year  ended  May  31,  1911.  The 
gross  earnings  for  the  year  ended  May  31.  19H,  were  $327,641, 
and  the  net  earnings  $79,415.  From  the  latter  amount  $39,665 
was  paid  for  bond  interest  and  $23,245  for  preferred-stock 
dividends,  leaving  a  balance  of  $16,503,  which  makes  the  sur- 
plus reported  $66,503.  Mr.  Insull  reports  that  the  first  year  of 
the  company's  business  demonstrates  that  there  is  a  large 
amount  of  business  otTering  in  the  territory  served.  Officers 
of  the  company  are:  President,  Samuel  Insull;  first  vice-presi- 
dent, Charles  A.  Munroc;  second  vice-president,  John  F.  Gil- 
christ, secretary  and  treasurer,  John  H.  Gulick :  assistant  sec- 
retary and  treasurer.  11.  I".,  .\ddenhrooke. 

Orders  Sale  of  Hudson  River  Power  Companies. — Deci- 
sion has  been  banded  down  in  the  cases  of  the  Hudson  River 
power  companies,  which  were  financed  by  E.  H.  Gay  &  Com- 
pany, the  Boston  banking  house,  whose  failure  in  1908,  subse- 
quent to  the  flotation  of  the  project,  was  described  in  the  Elec- 
trical World  April  6,  1911,  and  referred  to  in  the  issue  of 
June  8.  The  decision  provides  for  consolidation  of  the  eight 
companies  involved  and  the  sale  of  the  consolidated  companies 
under  decrees  which  will  be  granted  within  a  short  time.  In 
rerdering  its  opinion  the  court  outlined  the  plans  of  the  pro- 
moters of  the  companies  and  their  intention  to  develop  gas  and 
electric  generating  plants  over  a  large  territory  in  upper  New- 
York  State  and  parts  of  Vermont,  and  then  outlined  the  opera- 
tion of  the  affiliated  comnanies  in  part  as  follows:  "For  some 
years  the  plants  were  run  under  one  management.  Earnings 
of  all  companies  were  massed  and  used  for  the  benefit  of  all. 
It  is  far  from  probable  the  equities  between  these  several  cor- 
porations could  ever  be  known  if  they  were  sold  as  sepa- 
rate concerns.  Connected  and  operated  as  one  whole  system, 
they  are  of  great  value.  As  single  corporations  some  would 
be  of  little  value.  If  separated  and  efforts  were  inade  to  settle 
their  rights  between  thenuselves,  the  litigation  would  be  ruinous 
and  well-nigh  endless.  There  are  also  reasons  growing  out  of 
the  making  of  the  mortgages,  one  company  guaranteeing  those 
of  another,  etc.,  which  make  the  consolidation  advisable."  Most 
of  the  $10,270,000  first  mortgage  bonds  and  $5,446,600  outstand- 
ing stock  of  the  companies  is  held  by  investors  residing  in 
New  England. 

United  States  Telephone  Company. — .\t  the  recent  an- 
nual meeting  of  the  stockholders  of  the  United  States  Tele- 
phone Company  at  Cleveland  a  reorganization  was  effected  un- 
der the  plan  of  the  Morgan  interests,  with  the  election  of  G.  R. 
Johnson  and  William  F.  Bnrdell,  both  of  Columbus,  as  di- 
rectors. Mr.  Johnson  is  general  manager  of  the  company  and 
Mr.  Burdell  is  the  vice-president  of  the  State  Savings  Bank  & 
Trust  Company.  These  men  take  the  place  of  Clarence  Brown, 
of  Toledo,  who  represented  James  -A.  Brailey.  and  Herman 
Stifel,  of  St.  Louis,  backer  of  the  Continental  Telephone  & 
Telegraph  Company,  which  was  in  the  fight  for  the  lines  in 
Ohio.  .Ml  the  other  oflicers  and  directors  were  re-elected. 
Charles  A.  Otis  was  re-elected  president  of  the  Cuyahoga  Tele- 
phone Company  and  all  the  other  oflicers  also  retain  their 
places.  J.  B.  Fay  resigned  as  a  member  of  the  board  of 
<lirectors  and  M.  C.  Harvey  was  chosen  in  his  place. 

Chicago  Elevated-Railway  Stockholders  Prefer  Cash.— 
Of  the  92  per  cent  of  str>ckbolders  of  the  ChicagM  elevated 
railway  companies  who  deposited  their  s^ocks  under  the  Blair 
merger  agreement  now  being  worked  out,  it  is  reported  that 
86  per  cent  elected  to  be  paid  in  cash  rather  than  to  receive  70 
per  cent  of  their  holdings  in  cash  and  30  per  cent  in  preferred 
stock  in  the  new  company,  with  a  bonus  of  24  per  cent  of  the 
new  common  stock.  A  cash  payment  of  over  $20,000,000  will 
be  made  to  the  owners  of  the  old  stock  under  the  offer  which 
has  been  made. 

Ohio  Company  Defaults  Bond  Interest. — The  Hamilton 
Gas  &  Electric  Company,  of  Hamilton.  Ohio,  has  defaulted  on 
the  coupons  due  July  I  on  its  $i,030,ooo  5  per  cent  bonds,  not 
having  earned  the  interest. 
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Washington,  Baltimore  &  Annapolis  Securities. — It  has 
been  announced  tliat  the  new  securities  of  tlie  Washington, 
Baltimore  &  Annapolis  Electric  Railway  Company,  which  are 
to  be  given  in  exchange  for  the  present  holdings  of  stock  and 
bonds  of  the  road  under  the  reorganization  plan,  will  be  ready 
for  distribution  on  July  24.  The  security  holders  will  receive 
thir  stocks  and  bonds  from  the  Safe  Deposit  Company,  of  Bal- 
timore, while  other  holders  will  be  looked  after  by  the  Cleve- 
land Trust  Company,  of  Cleveland,  Ohio.  The  directors  at  a 
meeting  held  in  Cleveland  last  week  authorized  the  officers  of 
the  company  to  have  the  new  bonds  and  preferred  stock  listed 
on  the  stock  exchanges  of  Baltimore,  Washington  and  Cleve- 
land. The  larger  part  of  these  securities  is  held  by  persons 
outside  of  Baltimore.  In  all  there  are  $5,000,000  of  bonds, 
$1,460,000  of  preferred  stock  and  $3,000,000  of  common  stock. 
A  matter  of  congratulation  for  the  security  holders,  the  officers 
and  the  receivers  who  have  brought  about  the  reorganzation 
plan  is  that  the  new  company,  since  its  organization  on  April  i, 
and  for  the  period  from  April  I  to  June  30  last,  has  made 
$30,000  clear  above  interest  and  taxes. 

Monterey  Railway,  Light  &  Power  Company. — The  an- 
nual report  of  the  Monterey  Railway,  Light  &  Power  Company 
for  the  fiscal  year  ended  Dec.  31  showed  marked  improvement 
in  the  afifairs  of  the  company.  The  surplus  available  for  divi- 
dends on  the  common  stock  was  equivalent  to  4.25  per  cent  on 
the  $4,100,000  stock  outstanding,  comparing  favorably  with  the 
3.25  per  cent  earned  in  the  previous  year.  Substantial  increase 
was  made  in  gross,  net  and  surplus  earnings,  resulting  in  a 
surplus  of  $174,286  at  the  close  of  the  fiscal  year.  Considerable 
expense  was  entailed  in  consoHdating  the  plants  of  the  railway, 
light  and  power  service,  but  the  report  justifies  this  by  showing 
a  decrease  of  14  per  cent  in  the  cost  of  producing  energy  as  a 
result  thereof.  During  the  year  the  company  made  a  reduction 
of  10  per  cent  in  its  lighting  rates,  but  the  revenue  for  this 
class  of  service,  however,  was  larger  than  in  the  previous  year. 
A  new-business  campaign,  aimed  particularly  at  power  users,  is 
being  carried  on  this  year. 

Colorado  Telephone  Merger. — The  Tri-State  Telephone 
Company  has  been  merged  with  the  Colorado  Telephone  Com- 
pany. The  former  company  operates  in  southern  New  Mexico 
and  a  small  part  of  Arizona  and  is  capitalized  at  $1,000,000. 
"The  Colorado  company  will  not  issue  additional  stock  at  this 
time  because  of  the  merger,"  said  E.  B.  Field,  Jr.,  vice-president 
of  the  company.  It  is  rumored  that  the  Colorado  Telephone 
Company  may  buy  in  the  Rocky  Mountain  Bell  Telephone 
Company  and  other  Bell  telephone  companies  in  the  Rocky 
Mountain  region,  thus  giving  to  one  company  control  of  the 
lines  throughout  that  section  of  the  West.  If  this  were  done 
the  Colorado  Telephone  Company  would  have  lines  from  Can- 
ada to  Mexico  and  probably  to  the  Pacific  Coast. 

Toronto  Railway  Company. — The  Toronto  Power  Com- 
pany, a  subsidiary  of  the  Toronto  Railway  Company,  which  in 
turn  is  a  Mackenzie  and  Mann  interest,  will  pay  $135  cash  per 
share  for  the  stock  of  the  Toronto  Electric  Light  Company, 
recently  absorbed,  payment  to  be  made  Aug.  I.  At  a  meeting 
of  the  directors  of  the  railway  company  on  July  13  it  was  de- 
cided to  issue  to  the  shareholders  $2,000,000  in  stock  at  par, 
give  a  stock  bonus  of  $1,000,000  and  increase  the  dividend  from 
7  to  8  per  cent  per  annum  dating  from  July  I.  In  anticipation 
of  such  a  decision  the  stock  rose  from  $134  to  $i6S  prior  to  the 
meeting  of  the  directors.  In  addition,  $1,000,000  of  stock  will 
be  held  in  the  treasury,  the  total  increase  of  capitalization  thus 
being  from  $8,000,000  to  $12,000,000.       , 

Denver  Gas  &  Electric  Light  Company. — With  further 
reference  to  the  merger  of  the  Denver  Steam  Heating  Com- 
pany, the  Lacombe  Electric  Company  and  the  Denver  Gas  & 
Electric  Company  into  one  company  known  as  the  Denver 
Gas  &  Electric  Light  Company,  as  mentioned  in  the  issue  of 
July  15,  the  new  company  has  authorized  an  issue  of  $25,000,000 
5  per  cent  bonds.  Of  this  amount  $8,000,000  are  reserved  to 
take  care  of  an  equal  amount  of  Denver  Gas  &  Electric  Com- 
pany bonds  and  of  $900,000  bonds  of  the  Lacombe  Electric 
Company  upon  maturity.  The  balance  of  the  issue  will  be 
available  for  impiovements  and  additions  to  the  properties. 

Electric  Light  Merger  in  Indianapolis  Halted. — Plans  for 
the  merger  of  the  Indianapolis  Light  &  Heat  Company,  the 
Merchants'  Heat  &  Light  Company  and  the  People's  Light  and 
Heat  Company  have  been  halted  temporarily  because  of  a  legal 
opinion  to  the  effect  that  such  a  merger  would  be  in  violation 
of  Indiana  anti-trust  laws.  The  three  companies  have  agreed 
to  the  terms  of  the  merger,  but  if  the  courts  decide  these  to  be 
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illegal  a  new  plan  will  be  adopted.  Each  of  the  three  companies 
is  now  operating  on  similar  franchises  providing  that  the  niaxi 
mum  rate  for  electric  lighting  shall  not  exceed  10  cents  pei 
kw-hour,  but  in  some  instances  three  different  rates  for  tht 
same  kind  of  service  are  in  force. 

Chicago  Railways  Company. — The  Chicago  Railways 
Company  has  just  sold  to  a  syndicate  of  financiers  an  addi- 
tional block  of  $5,000,000  of  the  first-mortgage  5  per  cent  bond; 
secured  unler  the  open  mortgage  of  Feb.  i,  1907,  bringing  th( 
amount  issued  up  to  $45,955,000.  The  proceeds  from  these 
bonds  will  supply  funds  sufficient  to  complete  all  rehabilitation 
work  on  the  company's  lines.  About  205  miles  of  track  have 
been  already  relaid  with  129-lb.  rails,  and  the  right-of-way  ha; 
been  almost  entirely  repaved.  At  present  1500  pay-as-you- 
enter  cars  are  in  operation  and  contracts  for  215  more  are  to  be 
placed  soon. 

Commonwealth  Edison  Shares. — There  was  considerable 
activity  in  the  shares  of  the  Commonwealth  Edison  Company 
in  the  stock  market  of  Chicago  last  week.  On  July  13  the  stock 
sold  for  13754.  which  was  the  highest  price  reached  up  to  tlm* 
time.  The  stock  is  on  a  7  per  cent  basis.  The  intimate  re! 
tion  of  the  company  with  the  merger  of  the  Chicago  clevau 
railway  companies  has  no  doubt  affected  the  stock  favorably, 
while  the  prospect  of  the  formation  of  a  great  suburban  elec- 
tric-service company  by  the  same  interests  may  have  also  stimu- 
lated the  demand  for  Commonwealth  Edison  stock. 

Earnings  of  Bell  Telephone  System. — The  statement  ol 
earnings  of  the  Bell  Telephone  System  in  the  United  States, 
as  given  in  the  table  below,  refers  to  the  report  of  the  American 
Telephone  &  Telegraph  Company  and  associated  holding  and 
operating  companies  in  the  United  States,  not  including  con- 
nected independent  or  sub-licensee  companies,  for  five  months 
ended  May  31,  191 1.  All  duplications,  including  interest,  divi- 
dends and  other  payments  to  the  American  Telephone  &  Tele- 
graph Company  by  associated  holding  and  operating  companies, 
are  excluded. 


DIVIDENDS. 

Commonwealth  Edison  Company  of  Chicago,  quarterly,  i', 
per  cent;  payable  Aug.  i. 

Electric  Bond  &  Share  Company,  quarterly,  preferred,  1^4 
per  cent;  payable  Aug.  i. 

Havana  Electric  Company,  quarterly,  preferred  and  common, 
154  per  cent;  payable  Aug.  12. 


REPORTS  OF  EARNINGS. 

AMERICAN  TELEPHONE  &  TELEGRAPH  COMPANY. 

Cross         Operating         Net  Fixed  Net 

Period.  Earnings.      Expenses.      Earnings.  Charges.     Surplus. 

6m.,  June,   '11  $18,203,624     $1,782,461   $16,421,163     $2,805,884  $13,555,2"f 
6"       "        '10     17,595,895       1,694,485     15,901,410       2,586,355     13,315,05; 

•BELL  TELEPHONE   SYSTEM   IN  UNITED   STATES. 
5ra.,  May,    '11   $72,710,093  $28,357,638  $44,352,455  $28,836,771  $15.S15,68i 
5"       "         '10     66,831,950     24,746,815     42,085,135     26,317,282     15,767,85? 

BLACKSTONE  VALLEY  GAS  &   ELECTRIC  COMPANY. 

May,        1911  $82,628  $41,907  $40,721  $29,691  $11,03( 

•'  1910  75,458  37,340  38,118  29,161  8,95: 

COLUMBUS  ELECTRIC  COMPANY. 
May,        1911  $40,417  $17,308  $23,109  $10,690  $12.4: 

1910  37,227  15,506  21,721  17,616  4,10; 

DALLAS    ELECTRIC    CORPOR.ATION. 
Mav,        1911  $132,585  $88,079  $44,506  $27,942  $16,564 

1910  115,592  81,398  34,194  26,621  7,573 

GALVESTON-HOUSTON   ELECTRIC    COMPANY. 

May,       1911  $128,831  $75,724  $53,107  $24,668         $28,439 

"  1910  103,823  66,318  37,505  23,547  13,9Sli 

LOWELL    ELECTRIC    LIGHT   CORPORATIO'N. 

Mav,        1911  $30,304  $17,305  $12,999  $4,564  $8,435 

"  1910  32,847  20,358  12,489  4,635  7,854 

MINNEAPOLIS  GENERAL  ELECTRIC  COMPANY. 

Mav,        1911  $112,614  $43,603  $69,011  $38,232  $30,779 

"  1910  93,626  40,626  53,000  31,157  21,843 

NORTHERN   TEXAS    ELECTRIC   COMPANY. 
May,        1911  $136,227  $70,688  $65,539  $25,032  $40,507 

1910  117,766  64.484  53,282  19,722  33,560 

SAVANNAH  ELECTRIC  COMPANY. 

Mav,        1911  $56,777  $38,231  $18,546  $18,422  $124 

1910  53,379  34,307  18,072  18,020  52 

SEATTLE    ELECTRIC   COMPANY. 
Mav,        1911  $447,989        $256,821         $191,168        $114,889  $76,279 

1910  467.961  273,934  194,027  115,736  88,291 

•See  note,  head  of  table. 
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Construction  Netas. 


whicli    wUl    tap   the 
County. 


orange    and    dairy    district    of   eastern    Tula 


DOTHAN.  AI.A.— Application  lias  been  made  to  the  City  Council  by 
Charles  Pothan,  of  Troy,  Ala.,  for  a  franchise  to  supply  electricity  in 
Dothan  from  the  large  power  plant  which  he  proposes  to  erect  in 
SIba  soon. 

I  ELB.'\.  ALA. — It  is  reported  that  Charles  Henderson,  of  Troy,  Ala., 
<s  contemplating  the  construction   of  an  electric-light   plant  in   Elba. 

.  EUF.AULA,  AL.^. — The  City  Council  has  decided  to  erect  a  municipal 
Irlectric-light  plant  in  Eufaula,  to  cost  about  $50,000.  As  yet  the 
location  of  the  power  house  has  not  been  decided  upon. 
I  VALDEZ.  ALASK.^. — Plans  are  being  prepared  to  equip  the  ma- 
pbinery  at  the  Cliff  mine  for  electrical  operation.  Electricity  for  operat- 
ing the  plant  will  be  supplied  by  the  .-Maska  Water,  Light  &  Telephone 
Company,  of  V'aldez,  which  is  making  arrangements  to  increase  its  out- 
put by  the  installation  of  an  additional  plant  in  Sulphide  Canyon,  near 
Camp  Comfort.  A  transmission  line  is  now  being  erected  from  the  town 
\o  the  proposed  power  station,  which  will  later  be  extended  down  the 
>\ay  to  the  Cliff.  The  present  station  of  the  company  is  located  in 
Solomon   Gulch. 

I  BISBEE,  ARIZ.— The  plant  and  hold'ngs  of  the  Bisbee  Light  &  Power 
J.'  om|jany  were  recently  sold  at  a  foreclosure  sale  to  satisfy  a  mortgage 
leld  by  the  Los  Angeles  Trust  Company,  of  Los  Angeles.  Cal, ,  for 
'MO.OOO.     \V.  J-  Ainsworth,  of  West  Union,  la.,  purchased  the   property. 

KINGMAN,  ARIZ.— Plans  are  being  considered  by  J.  H.  Hays  and 
Robert  S.  Waters  for  the  installation  of  a  hydroelectric  plant  on  Trout 
/reek  in  the  eastern  part  of  Mohave  County.  Electricity  generated  at 
•  he  plant  will  be  transmitted  to  the  mining  districts  in  that  section  to 
:)perate  the  machinery  in  the  mines  and  mills. 

KINGMAN.  ARIZ.— Contracts  will  soon  be  awarded  by  the  Desert 
Power  &  Water  Company  for  extensions  and  improvements  to  its 
';ilant,  including  the  installation  of  additional  machinery,  consisting  of 
ane  1250-kw  direct-connected  generator  and  two  1000-hp  boilers  with 
Auxiliary  apparatus.  Extensions  will  also  be  made  to  the  transmission 
lines.  The  company  supplies  electricity  for  lamps  and  motors  in  King- 
rnan  and  electrical  energy  to  the  largest  mines  in  this  district.  F.  .\. 
NVilde  is  president  of  the  company,  and  F.  A.  Wilde,  Jr.,  is  treasurer 
ind  general  manager. 

BROWNS  VALLEV,  CAL. — Preparations  are  being  made  by  J.  C. 
Campbell  to  equip  the  mines  on  the  old  Pennsylvania  claim  in  Browns 
Valley  for  electrical  operation.  It  is  understood  that  orders  have  been 
placed  for  electrical  machinery.     At  present  oil  is  used  for  fuel. 

,  FRESNO,  C.^L.— Work  has  commenced  on  the  construction  of  a  new 
substation  by  the  San  Joaquin  Light  &  Power  Company,  about  10 
piles  west  of  Lcmoore.  The  new  substation,  known  as  the  Henrietta, 
-will  tap  the  Bakersville  loop  when  finished,  thus  giving  more  direct  con- 
fections for  the  Coalinga  line  and  will  give  more  efficient  service  for 
ihc  Coalinga  district   and  the   oil   fields  region. 

'  GREENVILLE,  CAL— It  is  reported  that  the  Indian  Valley  Electric 
Light  &  Power  Company  is  preparing  for  a  water-power  development 
and  erection  of  a  25-mile  transmission  line,  bids  for  which  will  be 
called  for  in  about  thirty  days.  The  company  is  planning  a  develop- 
ment with  a  total  output  of  31,000  hp,  which  includes  the  plant  at 
Greenville.  The  main  offices  of  the  company  are  located  at  1116  Crocker 
Building,   San    Francisco,    Cal. 

■  LONG  BEACH,  CAL. — The  Southern  California  Edison  Company  has 
awarded  the  contract  for  the  erection  of  two  steel  towers  for  its  trans- 
mission line,  one  at  each  side  of  the  channel  of  the  inner  harbor,  to 
the  Security  Construction  Company,  of  Los  Angeles,  Cal.,  for  $13,973. 

i  LOS  ANGELES,  CAL— Bids  will  be  received  at  the  office  of  the 
Supervising  Architect,  Washington,  D.  C,  until  Aug.  21  for  the  in- 
stallation of  a  vacuum  cleaning  system  in  the  United  States  court  house 
and  post  office  building  at  Los  Angeles,  Cal.,  in  accordance  with 
drawings  and  specifications,  copies  of  which  may  be  obtained  at  the 
above  office  or  at  the  office  of  the  custodian  at  Los  Angeles,  Cal.  James 
Knox  Taylor   is   supervising   architect. 

POMONA,  C.-\L.— The  Board  of  Supervisors  has  granted  the.  Pacific 
Light  &  Power  Company  a  franchise  to  erect  a  transmission  line  in 
the  foothill  district  east  of  the  city  limits  of  Los  Angeles  and  extending 
ito  Pomona  to  supply  electricity  for  lamps  and  motors  to  suburban  resi- 
dents.    The  price  paid  for  the   franchise  was  $100. 

i  PORTERVILLE.  CAL.— Efforts  are  being  made  by  the  officials  of 
the  Tulare  County  Power  Company  to  complete  its  central  power  plant 
on  the  upper  Tule  River  by  Sept.  1.  Rights  of  way  are  being  secured 
by  the  officers  of  the  company  for  an  electric  railway,  which  will  con- 
nect Porterville  and  Lindsay  on  the  north  and  Tulare  on  the  west,  and 


UEDDING,  CAL. — .\  mortgage  has  been  filed  by  the  Sacramento 
Valley  Power  Company  in  favor  of  the  Anglo-California  Trust  Com- 
pany for  $2,000,000,  to  secure  an  issue  of  bonds  of  the  same  amount,  of 
which  the  proceeds  will  be  used  to  take  up  $400,000  of  bonds  of  subsid- 
iary companies,  $600,000  for  enlarging  its  plants  and  extensions  of  trans, 
mission  lines,  and  $1,000,000  will  be  held  in  reserve.  This  company  is  a 
consolidation  of  the  Sacramento  Power  Company,  the  Shasta  Power  Com- 
pany and  the  Northern  Light  &  Power  Company.  It  has  two  power  plants 
located  near  Lassen,  each  having  an  output  of  2000  hp,  both  of  which 
will  be  increased  to  7000  hp.  The  transmission  lines  of  the  company 
will  be  extended  to  Willows  and  to  a  connection  with  the  lines  of  the 
Great  Western  Power  Company,  from  which  it  will  purchase  additional 
energy  as  needed.  The  company  proposes  to  cover  the  field  north  of 
Redding.  The  Sacramento  Power  Company  and  the  Great  Western 
Power   Company   are   controlled  by   the   same   interests. 

SACR.\MENTO,  CAL.— The  Sacramento  Electric,  Gas  &  Railway 
Company,  it  is  reported,  wi'.;  erect  a  large  building  for  its  offices  at  the 
corner    of    Eleventh    and    K    Streets. 

SAN  BERNARDINO,  CAL.— Surveys  are  being  made  by  the  Ne- 
vada-California Power  Company  for  the  erection  of  a  transmission  line 
from  its  plant  on  Bishop  Creek,  in  Inyo  County,  to  San  Bernardino 
for  the  purpose  of  transmitting  electricity  into  Southern  California 
for  distribution.     The  proposed  line  will  be  about  240  miles  in  length. 

SAN  BERNARDINO,  CAL.— Application  has  been  made  to  the  City 
Council  by  F.  A.  Worthley,  superintendent  of  the  municipal  electric 
plant  at  Riverside,  Cal.,  for  a  franchise  to  erect  transmission  lines 
for  the  distribution  of  electricity  in  this  city.  Mr.  Worthley  states 
that  it  is  proposed  to  install  a  plant  with  an  output  of  about  10,000 
hp,  which  will  probably  be  located  in  San  Bernardino,  at  a  cost  of 
about  5300,000.  The  company  also  proposes  to  erect  high-tension  lines 
through  the  Moreno  and  Perris  Valleys  to  supply  power  to  operate 
pumps  for  irrigation  purposes.  A  transmission  line  will  also  be  ex- 
tended to  the  territory  north  of  Corona.  Franchises  have  been  applied 
for  in  both  counties.  It  is  said  that  Mr.  Worthley  represents  the  Cali- 
fornia-Nevada Power  Company. 

SAN  DIEGO,  CAL.— Bids  will  be  received  by  Allen  H.  Wright,  city 
clerk,  for  tl>e  purcha.se  of  a  franchise  for  the  right  to  construct  and 
operate  an   electric  railway  ending   Sept.    1,   1952. 

SAN  DIEGO,  CAL. — The  Board  of  Park  Commissioners  has  entered 
into  an  agreement  with  the  San  Diego  Consolidated  Gas  &  Electric 
Company  whereby  the  company  will  supply  electricity  for  the  lamps 
and  operating  the  pumps  of  the  fountain  in  the  plaza  at  a  flat  rate  of 
$100   per  month. 

S.-^N  JOSE,  CAL. — The  Peninsular  Railway  Company  is  preparing 
plans  for  the  construction  of  an  extension  south  from  San  Jose  to 
Palo  -Alto  toward  Paraja.  Five  extensions  of  franchises  were  granted  to 
the  Peninsula  Railway  Company  to  build  electric  railways  in  various  parts 
of  Santa  Clara  County  by  the  County  Supervisors.  These  franchises  cover 
about  12  miles  of  road. 

S.-\N  FRANCISCO,  CAL.— Plans  are  being  prepared  for  the  installa- 
tion of  an  electric-light  system  at  Fort  Miley,  near  San  Francisco,  Cal. 
The  plant  will  supply  electricity  for  lamps  and  motors  for  thirty-two 
buildings  and  for  street  lighting.  The  equipment  will  include  transform- 
ers, lamp-posts,  line  material,  etc.  The  cost  of  the  system  is  estimated 
at  about  $20,000.  For  further  information  address  Col.  George  McK.  Wil- 
liamson, care  Constructing  Quartermaster's  Department,  Fort  Mason, 
San  Francisco,  Cal. 

CLIFTON,  COL.— Plans  are  being  m=de  by  the  residents  of  Clifton 
to  incorporate  the  town  for  the  purpose  of  securing  electric-light  and 
water-works  systems. 

COLORADO  SPRINGS.  COL.— .\n  agreement  has  been  entered  into 
by  the  Colorado  Springs  Electric  Light  Company,  the  Colorado  Tele- 
phone Company,  the  Western  Union  Telegraph  Company  and  the  Postal 
Telegraph  Company  whereby  all  electric  wires,  except  trolley  wires  and 
their  supports,  will  be  placed  underground  on  Tejon  Street. 

DENVER,  COL.— Plans  are  being  made  by  the  Denver  Gas  &  Elec- 
tric Light  Company  for  rebuilding  the  steam-heating  plant  and  ex- 
tending the  mains  of  the  Denver  Steam  Heating  Company,  which  was 
taken  over  by  the  company  recently.  The  cost  of  the  work  is  estimated 
at  about  $500,000. 

DENVER,  COL. — The  Board  of  Supervisors  has  passed  an  ordinance 
providing  for  a  ten-year  contract  with  the  Denver  Gas  &  Electric  Com- 
pany to  supply  incandescent  street  lamps  at  $20  each  per  year.  Under 
the  new  agreement  the  company  is  to  furnish  electricity  for  lighting  the 
streets  and  boulevards  and  to  assume  the  expense  of  underground  wir- 
ing and  all  materials  neccssarj-  for  installation.  The  city  under  the 
present   contracts   pays   $28   per   lamp   per   year   and   is   required    to    pay 
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for  all  underground  wiring.  There  are  now  about  1000  incandescent 
lamps  in  use  and  about  500  more   will   be   installed. 

DENVER,  COL. — At  a  meeting  of  the  directors  of  the  Denver 
Gas  &  Electric  Company,  the  Lacombe  Electric  Company  and  the  Denver 
Steam  Heating  Company,  held  in  Denver  recently,  it  was  decided  to 
consolidate  the  three  properties,  to  be  known  as  the  Denver  Gas  &  Elec- 
tric Light  Company,  the  last-named  company  having  been  incorporated 
some  time  ago.  Bonds  to  the  amount  of  $25,000,000  have  been  au- 
thorized by  the  new  company,  of  which  $8,000,000  are  reserved  to 
take  care  of  the  same  amount  of  bonds  of  the  Denver  Gas  &  Electric  Com- 
pany and  $900,000  for  bonds  of  the  Lacombe  Electric  Company  when 
they  mature.  The  balance  of  the  issue  is  to  be  used  for  improvements 
or  additions  to  the  system  as  they  may  be  needed  in  the  future.  It  is 
understood  that  none  of  the  new  bonds  will  be  issued  within  the  next 
few  months. 

FRUITA,  COL. — Preparations  are  being  made  to  install  a  hydro- 
electric power  plant  in  the  South  Side  ditch.  The  proposed  plant  will 
supply  electricity  in  Fruita  and  the  entire  lower  end  of  the  Grand 
Valley. 

GLENWOOD  SPRINGS.  COL.— The  federal  court  has  handed 
down  a  decision  in  favor  of  the  Glenwood  Light  &  Water  Company. 
which  holds  that  the  city  must  live  up  to  its  contract  with  the  com- 
pany. The  city  of  Glenwood  Springs  has  issued  bonds  to  buy  the 
plant  of  the  company,  which  the  company  refused  to  sell  on  the  gronnd 
that  it  had  an  existing  contract  with  the  city  which  had  not  expired. 
By  the  terms  of  the  decision  the  city  will  not  be  allowed  to  buy  the 
plani  or  erect  its  own  plant  until  the  contract  with  the  company  ex- 
pires, which  has  several  years  to  run. 

WINDSOR.  COL. — Contract  has  been  placed  by  the  business  men 
for  the  erection  of  ornamental  lamp  standards  with  tungsten  lamps,  to 
be  installed  on  the  two  principal  business  blocks.  The  Northern  Colorado 
Power  Company  is  to  pay  half  of  the  cost  of  installation.  Post  office 
address  is  New  Windsor. 

COS  COB.  CONN.— The  New  York,  New  Haven  v^  Hartford  Railroad 
Company  has  placed  an  order  with  the  Bigelow  Company,  of  New 
Haven,  Conn.,  for  twelve  625-hp  Bigelow-Hornsby  water-tube  boilers 
for   its  new   power    station    at    Cos   Cob. 

MANCHESTER.  CONN.— The  South  Manchester  Light  &  Power 
Company  has  purchased  the  plant  and  holdings  of  the  Manchester  Light 
&  Power  Company,  the  latter  company  operating  in  the  North  End. 
Electricity  lor  operating  the  system  of  the  Manchester  Light  &  Power 
Company  has  been  supplied  by  the  South  Manchester  Light  &  Power 
Company    for    several    years. 

MOOSUP.  CONN.— The  Nashawaug  Electric  Power  Company,  of 
Plainfield,  Conn.,  has  applied  to  the  Selectmen  for  permission  to  erect  its 
transmission  line,  which  will  connect  the  villages,  across  the  town  farm 
property. 

NEW  HAVEN.  CONN.— The  railroad  committee  of  the  General  As- 
sembly has  reported  favorably  on  several  petitions  of  the  Connecticut 
Company  for  extensions  to  its  railway  lines  in  New  Haven  and  West 
Haven. 

STAFFORD  SPRINGS,  CONN.— The  Tolland  County  Street  Rail- 
way Company,  which  was  granted  a  charter  several  years  ago,  has 
recently  organized  to  build  an  electric  railway  between  Stafford  Springs 
and  Staff ordville.  The  directors  are:  A.  S.  May.  B.  I.  Spockland  and 
N.    S.    Buckingham. 

STAMFORD,  CONN.— The  Stamford  Gas  &  Electric  Company  has 
recently  issued  $100,000  in  capital  stock,  the  proceeds  to  be  used  for 
extensions  and  improvements  to  its  plant  to  provide  for  the  increased 
demand    for   service. 

WILMINGTON,  DEL.— Plans  are  being  considered  for  the  installa- 
tion of  a  new  lighting  system  on  Market  Street.  It  is  proposed  to 
erect  ornamental  lamp  standards  and  to  place  four  tungsten  lamps  on 
each    post. 

WASHINGTON,  D.  C— The  Baltimore  &  Washington  Transit  Com- 
pany has  applied  to  the  Public  Service  Commission  of  Maryland  for 
permission  to  issue  $50,000  in  bonds.  The  company  is  planning  to 
build  an  extension  to  Sandy  Spring,  Md..  a  distance  of  14  miles. 

WASHINGTON.  D.  C— The  Washington-Virginia  Railway  Company 
is  reported  to  have  leased  the  Bluemont  branch  of  the  Southern  Rail- 
way Company  for  a  term  of  ninety-nine  years.  Plans  are  being  made 
by  the  Washington-Virginia  Railway  Company  to  equip  the  Bluemont 
branch  for  electrical  operation  and  operate  it  in  connection  with  the 
rest  of  its  system. 

ATLANTA.  GA. — The  Appalachian  Power  Company  has  applied  to 
the  Railroad  Commission  for  authority  to  issue  $250,000  in  capital  stock 
and  the  same  amount  in  bonds.  The  company  has  acquired  extensive 
water-power  rights  on  Panther  Creek  in  Habersham  County,  which  it 
proposes  to  develop.  Louis  B.  Magid.  of  Atlanta.  Ga..  is  president  of 
the    company. 

3iiARIETTA.  GA.— Owing  to  the  City  Council  and  the  Kennesaw 
Papet"  Company  being  unable  to  come  to  an  agreement  on  the  price 
to  be  charged  for  street  lamps,  application  has  been  made  to  the  Rail- 
road Commission  to  fix  a  rate.  The  contract  expired  some  time  ago 
and  the  company  wishes  to  increase  the  price  for  the  service,  which  the 
city   \vi\\   not   consent  to. 

PERRY,    GA.— It    is    reported    that    bonds    to    the    amount    of    $6,000 


have    been    voted,    the    proceeds    to    be    used    for    the    installation    of 
electric-light    plant. 

WAYCROSS,  GA.— Application  has  been  filed  by  the  Ware  Coui 
Light  &  Power  Company,  of  Waycross,  Ga.,  with  the  Railroad  Commissi 
for  authority  to  issue  $20,000  in  bonds,  the  proceeds  to  be  us(<I  to  ei> 
a  gas-generating   plant. 

NEZ  PERCE.  IDAHO.— A  deal  has  been  closed  whereby  A.  \\\] 
and  R.  B.  Montague,  of  Portland,  Ore.,  have  purchased  the  propei 
of  the  Nez  Perce  Light  &  Power  Company,  which  includes  the  N 
Perce  water  system,  the  high-tension  transmission  line  to  Vollnier  and  I 
now  under  construction,  the  light  and  power  franchises  in  Ilo,  N 
Perce  and  Kamiah  and  the  power  plant  and  sawmill  on  Lolo  Cret 
two  miles  above  Greer.  The  consideration  is  said  to  be  $70,000.  T 
new  owners,  it  is  said,  propose  to  develop  the  power  plant  at  1.. 
Creek  to  its  full  capacity  and  will  at  once  enter  the  praii  ic  tield 
competition  with  the  Grangeville  Electric  Light  &  Power  Corapan 
which  has  a  high-tension  transmission  line  into  Cottonwood,  where 
recently  purchased  the  local  system  and  is  planning  to  extend 
power    line    from    there    into    Vollmer. 

BLOOMINGTON,  ILL.— Recommendation  has  been  made  to  t 
Council  by  Seth  S.  Noble,  superintendent  of  the  municipal  wat 
and  light  plant,  for  the  installation  of  additional  equipment  at  t 
municipal  electric-light  plant.  He  states  that  the  plant  cannot  car 
the  additional  load  contemplated  by  the  installation  of  ornamental  stre 
lamps. 

CHICAGO.  ILL.— Sealed  proposals  will  be  received  by  the  Sou 
Park  Commissioners,  Washington  Park,  Chicago,  111.,  until  July  26  f' 
approximately  138  electric-light  posts  and  thirty  electric-light  fixtur 
for  concrete  fence  posts  at  Square  Four.  Forty-fifth  Street  and  Princetr 
.\venue.     J.    F.   Neil   is   secretary. 

DELAND,  ILL.— The  Village  Board  has  granted  I.  C.  Bowsher 
twenty-year  franchise  to  construct  and  operate  an  electric-light  pla 
in  Deland. 

DIXON,  ILL.— The  Westinghouse  Electric  &  ^fanufacturing  Coi 
pany  has  sold  to  the  Lee  County  Lighting  Company,  of  Dixon.  Ill,,  oi 
200-kw,  three-phase,  2300-volt,  60-cycle.  600-r.p.m..  revolving-field,  altc 
nating-current   generator,    belted,    complete    with   exciter    and    switchboar 

GALESBLTRG,  ILL.— The  Retail  Merchants'  Association  is  planrit 
to  place  arc  lamps  on  top  of  the  poles  now  being  erected  by  t! 
Galesburg  Railway  &  Light  Company. 

LENA.  ILL.— The  capital  stock  of  the  Lena  Electric  Light  &  Pow^ 
Company   has   been   increased   from    $12,000    to    $20,000. 

M.ACKINAW,  ILL. — The  City  Council,  it  is  reported,  has  appointt 
a  committee  to  investigate  ornamental  street  lighting  systems  in  otlu 
cities  with  a  view  of  establishing  an  ornamental  system  in   Mackinaw. 

MACOMB.     ILL.— The    Macomb    Electric    Light    &    Gas    Company 
contemplating    exchanging    its   present    lighting    system.      The    erection   > 
concrete    lamp   standards    is    also    under   consideration    by    the    merchan 


the 


:ity. 


OREGON,   ILL. — Arrangements  are   being  made    by   the    Oregon  Ligl 
&  Power   Company  to   extend  its   transmission   lines  to   Ashton.   where 
has    been    granted    a    twenty-five-year    franchise    by    the    Village    Boan 
The    line    will    be    extended    from    the    Oregon-Franklin    Grove    line    j 
Brown's  Corners. 

PONTIAC,  ILL.— The  Pontiac  Light  &  Water  Company,  of  Pontia< 
111.,  has  purchased  from  the  Westinghouse  Electric  &  Manufacturin 
Company  one  300-kw.  three-phase,  2300-volt,  600-r.p.m.,  alternating-cu: 
rent  generator,  belted,  with  direct-connected  exciter  and  three-pan( 
switchboard. 

QUINCY.  ILL.— The  contract  for  installing  118  ornamental  lam 
standards,  each  carrying  five  tungsten  lamps,  was  awarded  to  the  T.  U 
Turner  Construction  Company,  of  Des  Moines,  la.,  by  the  Civic  In 
provement  League. 

QL'INCY.  ILL.— The  Mississippi  River  Power  Company  has  secure 
the  right-of-way  through  Adams  County  for  its  proposed  interurba 
railway.  The  company  proposes  to  build  a  belt  line  from  Rock  Islan 
to  St.  Louis.  The  Stone  &  Webster  Engineering  Corporation,  of  Bo: 
ton.   Mass..  has  the  contract  for  building  the  railway. 

QUINCY,  ILL. — .Arrangements  are  being  made  for  organizing 
company  for  the  purpose  of  building  an  electric  railway  from  Quinc 
to  Niota,  TIL,  with  branches  to  Keokuk.  la..  Warsaw.  Carthage  an 
.Xauvoo,  III.  The  company  will  be  incorporated  under  the  name  of  tl' 
Quincy  &  Western  Illinois  Electric  Company.  The  capital  stock  wi 
be  placed  at  $5,000.  Henry  Dayton,  of  Quincy.  111.,  lias  been  electe 
president. 

ROCK  ISLAND,  ILL.— The  City  Council  has  adopted  an  ordinanc 
permitting  the  Central  Union  Telephone  Company  to  purchase  th 
property  of  the  Union  Electric  Telephone  &  Telegraph  Company.  Th 
consent  of  the   Moline  Council  has  not  yet  been   secured. 

WHITEHALL,  ILL.— The  Alton,  Jacksonville  &  Peoria  Railwa 
Company  is  planning  to  build  a  new  power  house  on  Piasa  Creek,  abou 
9    miles   beyond    Alton. 

CONNERSVILLE,  IND.— It  is  reported  that  plans  are  being  P" 
pared  by  E.  D.  Johnson,  president  of  the  local  hydraulic  company,  fo 
the  construction  of  a  dam  across  the  Whitewater  River  and  to  erec 
and    equip    two    power    plants,    one    to    be    located    on    the    canal    at   th' 
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,,.  ;^at<rr  works  aiul  the  other  nt  the  soutli  end  of  the  city,  near  a 
mill. 

i  LINTOX,  IND.— An  election  will  soon  l.e  calleJ  to  submit  the 
Proposition  to  the  voters  as  to  whether  bonds  shall  be  issued  for  en- 
irging  the  municipal  electric-light  plant,  or  whether  to  sell  the  niu- 
icip«I  plant  to  a  private  corporation. 

'  MOORESVILLE.  IXD.— The  plant  of  the  Mooresvillc  Electric  Light 
I  Power  Company  was  wrecked  by  an  explosion  July  5,  caused  by  tlu 
ursting  of  a   ily-wlieel. 

'  NOBLESVILLE.  IXD.— Henry  Sheridan,  referee  in  bankruptcy  in 
his  district,  has  appointed  the  Wainwright  Trust  Company,  of  Nobles- 
'ille.  receiver  for  the  White  Kiver  Light  &  Power  Company.  .\n 
ipplicition  will  soon  be  made  to  sell  the  plant.  .\  petition  has  been 
lied  asking  that  the  hydraulic  dam  and  other  property  belonging  to 
he  company  be  turned  over  to  the  bondholders,  which  was  with- 
rawn  with  the  understanding  that  the  Wainwright  Trust  Company  be 
lade  receiver.  The  White  River  Light  &  Power  Company  owns  a  dant 
xated  about  two  miles  north  of  Xoblesville,  work  on  which  was  begun 
bout  three  years  ago  and  has  never  been  finished  owing  to  lack  of 
unds.  It  is  understood  that  a  new  company  stands  ready  to  take  over 
he  properly   and   operate   the   plant. 

'  WARREN,  IND.— .\  day  service  has  been  established  in  connection 
ilh  the  municipal  electric-light  system  in  Warren.  The  Town  Board 
U  made  arrangements  with  the  Marion.  Bluffton  &  Eastern  Traction 
ompany  to  supply  electrical  energy  for  the  service.  Preparations  have 
Ven  made  to  supply  electricity  for  factories  and  industrial  plants.  The 
li»wn  Board  would  like  to  communicate  with  parties  contemplating  the 
Vablishment  of  new  plants  or  making  a  change  in  location  of  their 
^anta  with  a  view  of  offering  them  inducements  to  locate  in  Warren. 
,'e  arc  informed  that  there  are  several  buildings  suitable  for  factory 
Virpoaes  and  that  power  can  be  secured  at  reasonable  rates.  William 
.  Stewart  is  president  of  the  board,  and  W.  H.  Hickerson  is  superin- 
ndent  of  the  municipal   electric   plant  and   water-works  system. 

BOONE,  l.\. — Contracts  hsevc  been  awarded  by  the  Boone  Electric 
vmpany  to  the  Allis-Chalmers  Company,  of  Milwaukee,  Wis.,  for  two 
,;iOO-kw  turbines,  and  to  the  Edge  Moor  Iron  Company,  of  Edge 
loor,  Del.,  for  three  400-hp  boilers.  The  company  has  recently  closed 
legotiations  with  the  Chicago  &  Xorthwestern  Railway  Company  by 
(hich  it  will  supply  electricity  to  operate  the  large  new  car  shops  of  the 
ilroad  company. 

ICEl^TER  POINT,  lA.— Another  special  election  will  have  to  be 
illej  by  the  town  of  Center  Point  before  it  can  issue  bonds  for  the 
jstallation   of  an   electric-light   system. 

[COUNCIL  BLUFFS,  I.\.— The  City  Council  has  accepted   the  proposi- 
bn  submitted  ty  F.  A.  Nash,  president  of  the  Citizens'  Gas  &  Electric 
;>nipany,    to    install    a    new   lighting    system    in    the    business    district    of 
'      tty.  provided  the  Council  gives  the  company  a  five-year  contract   for 
lighting   at    the   expiration    of    the    present   contract,    which    expires 
',    1911.      Under    the    terms    of    the    contract    the    company    is    to 
-.1   not   less   than   forty    fiaming-arc    lamps,    of   which    part    are    to   be 
wcted    on    ornamental    lamp    standards    and    part    to    be    overhead    con- 
duction  in   the  center   of   the  street.      The  price   is  to  be  $95    per  lamp 
]r  year,   with   a   guarantee   that   the   net   price    (deductnig  royalty)    paid 
^  the  city  shall  not  exceed  $75   per  lamp  per  year.     The  company  also 
Tees  in  consideration   of  the  renewal   of  the  contract  for   five  years  to 
large   consumers    for    electricity    on    the    regular    Omaha    schedule    of 
i  cents   and    6   cents    per    kw-hour    and    to    supply    gas    at   the    rate    of 
^15    per    1000    cu.    ft.      The    company    is    to    continue    to    the    city    of 
^uadl    Bluffs    the    same    royalties    on    gas    and    electricity    as    are    now 
'ling  paid,  and  also  to  provide  ornamental  iron  posts  for  the  installation 
flaming-arc   lamps. 
■    WENPORT.    lA. — The    Davenport-Muscatine    Railway    Company   has 
wori:  on  the  construction  of  its  proposed  railway  between  Daven- 
-md    Muscatine,    30    miles   in    length.      Electricity    for    operating    the 
way    will    be   secured    from    the    Tri-City    Railway    &    Light    Company, 
le  company  will  supply  electricity  for  lighting  purposes.     J.   F.   Porter, 

Davenport,  Ia„   is  president  of   the   Davenport-Muscatine  Company. 
.SILVER   CITY,    lA.— The    installation    of    an    electric-lighting    system 
.  Silver  City   is   under   consideration. 

jSIOUX  CITY,  l.\. — The  question  of  securing  power  from  the  Niobrara 
,vcr  in  Nebraska  for  Sioux  City  is  under  consideration  by  the  Sioux 
jty  Service  Company.  R.  J.  Dunham,  of  Chicago,  111.,  is  president 
V  the  company. 

;VAN  HORNE,  L».— .\  petition  has  been  presented  :o  the  City 
^uncii  asking  for  a  special  election  to  be  called  to  vote  on  the 
estion  of  establishing  a  municipal  electric-light  and  power  plant  in 
in  Borne.  The  plant  of  the  Van  Home  Electric  Light  &  Power 
Wpany  was  destroyed  by  fire  on  Tune  29.  It  is  not  expected  that 
■e  plant  will  be  rebuilt.  The  town  at  present  is  without  electrical 
rvice. 

CANTON,  KAN. — Plans  are  being  considered  for  the  installation  of 
.municipal  electric-light  plant  and  water-works  system,  to  cost  about 
|0,aOO.     T.  Newton  Frantz  is  city  clerk. 

LEAVENWORTH,  KAN.— Plans  are  being  prepared  by  D.  A.  Mc- 
bben,  of  Leavenworth,  Kan.,  and  W.  B.  Walker,  of  Excelsior  Springs, 
(>;  to  organize  a  company  to  build  an  electric  railway  from  Leaven- 
?rth  to  Excelsior  Springs,  Mo.  The  proposed  railway  will  be  40 
.les  in  length  and  will  pass  through   Beverly,  Platte  City  and  Liberty, 


.Mo.  The  power  plant  will  he  localr<l  in  Leavenworth  and  will  .ilso 
supply  electricity  for  lamps  and  motors.  The  company  is  to  be  known 
.IS  the  Leavenworth  &  Excelsior  Springs  Railway  &  Power  Company 
and  will  be  capitalized  at  $2,000,000. 

MOLINE,  KAN. — The  citizens  have  voted  against  the  proposition  to 
grant  an  eleciric.light  franchise.  The  Moline  Stone,  Lime  &  Cement 
Company,  it  is  said,  will   submit   a  proposition   to  light  the  town. 

TOPEKA,  KAN.— Plans  are  being  considered  for  rebuildiiiK  llic 
State  power   plant,  bids   foi    which   will  be  called   for   in   the  near   future. 

BOYCE,  LA.— The  Town  Council  has  awarded  the  contract  for  the 
installation   of  a   municipal   electric-light   plant    in    'Joyce. 

VIVIAN,  LA.— The  Vivian  Ice.  Light  &  Water  Company,  recently 
organized  with  a  capital  stock  of  $50,000,  is  reported  to  be  con- 
templating the  installation  of  an  electric-light  plant,  ice  plant,  water- 
works and  sewerage  systems.  O.  C.  Jacobs,  of  Oklahoma  City,  Okla., 
is   president,    and   J.    D.    Wilkinson,    of    Shreveport,    La.,    secretary. 

BIDDEFORD,  MAINE,— The  building  used  by  the  Atlantic  Shore  Rail- 
way Company  for  its  storage-battery  building  in  Biddeford,  .Me.,  was 
destroyed  by   fire  recently,  causing  a   loss  cf  about   $10,000. 

GREENVILLE,  MAINE.— The  Greenville  Light  &  Power  Company  is 
erecting  a  dam  70  ft.  long  and  30  ft.  high  in  Elliottsvillc  and  will 
build  a  hydroelectric  plant  to  supply  electricity  to  the  slate  quarries  ami 
other    industries    in    Monson. 

W.\TERVILLE,  MAINE.— The  Waterville  &  Fairfield  Railway  &  Light 
Company  is  in  the  market  for  a  second-hand  500-kw  turbine  for  its  power 
house  in  Waterville. 

WEST  SCARBORO,  MAINE— The  Consolidated  Electric  Light  & 
Power  Company,  of  Portland,  Maine,  is  extending  its  transmission  line 
from  Windham  to  Dunstan  Corner.  The  company  will  supply  electricity 
for  lighting  the  village  of  West  Scarhoro  and  also  to  the  Portland  Rail- 
road Company. 

BALTLMORE,  MD.— The  installation  of  a  municipal  heating,  lighting 
and  power  plant  is  reported  to  be  under  consideration.  The  proposed 
plant  would  be  installed  in  conjunction  with  the  pumping  station  and 
would  furnish  heat  and  electricity  for  the  City  Hall  and  annexes  and 
court    house. 

CUMBERLAND,  MD.— The  Mayor  and  Council  lAve  passed  an  order 
approving  the  proposed  consolidation  of  the  Chesapeake  &  Potomac 
Telephone  Coniiiany  and  the  Western  Maryland  Telephone  Company. 
Lender  the  terms  of  the  consolidation  the  stockholders  of  the  Western 
Maryland  Company  will  receive  $80,000  for  their  stock  and  the  Chesa- 
peake &  Potomac  Telephone  Company  will  assume  the  bonded  in- 
debtedness  of    $165,000. 

HAGERSTOWN,  MD— Plans  have  been  completed  by  P.  O.  Keil- 
holtz.  electrical  engineer,  for  the  proposed  power  plant  to  be  erected 
by  the  Western  Maryland  Power  Company  at  Security,  which  will 
supply  electrical  energy  for  the  Frederick  Railroad  Company,  of  Fred- 
erick, Md..  and  the  Hagerstown  Railway  Company,  of  Hagerstown.  Md. 
The  proposed  plant  will  cost  about  $200,000  and  will  have  an  output 
of   about    2800   kw. 

TAKO.VIA  PARK.  MD,— The  Town  Council  has  authorized  Mayor 
W.  G.  Piatt  to  enter  into  a  contract  with  the  Potomac  Electric  Power 
Company  to  install  an  electric  lighting  system  in  Takoma  Park,  r.on- 
sisting  of  100  incandescent  lamps  of  32  cp.  At  present  the  town  is 
lighted  by   oil   lamps. 

FALMOUTH,  MASS.— The  Buzzards  Bay  Electric  Company  has  ap- 
plied to  the  Board  of  Gas  and  Electric  Light  Commissioners  for  au- 
thority to  extend  its  transmission  lines  into  the  towns  of  Barnstable, 
Bourne  and  Sandwich  for  the  purpose  of  supplying  electricity  for 
lamps  and   motors. 

FALL  RIVER,  .MASS.— A  contract  has  been  placed  with  the  General 
Electric  Company  for  the  installation  of  an  electric  plant  for  the 
Pilgrim  Mills. 

FOXBORO.  .M.-\SS.— The  Southeastern  Electric  Company  has  sub- 
mitted a  proposition  to  purchase  the  plant  of  the  Foxboro  Electric 
Company  and  also  plants  in  several  towns  in  this  vicinity.  The  South- 
eastern Electric  Company,  it  is  said,  if  successful  in  securing  the 
plants,   will    install   a   large   central    power    plant,   probably   in    Foxboro. 

GRANITEVILLE.  MASS.— The  Lowell  Electric  Light  Corporation 
has  applied  to  the  Board  of  Selectmen  for  locations  for  poles  for  its 
transmission  lines  in  the  villages  of  Brookside,  Westford  Centre,  Forge 
Village  and  Graniteville.  It  is  expected  to  have  the  street-lighting 
system    installed    by    Sept.    I. 

READING,  MAS.S. — The  Board  of  Electric  Light  Commissioners  is 
preparing  plans  for  extending  the  local  electric  light  .>^ervicc  to  Wil- 
mington. 

DEERWOOD,  MICH. — Wc  are  informed  that  the  Cuyuna  Range 
Light  &  Power  Company  does  not  propose  to  do  work  of  any  importance 
on  its  proposed  hydroelectric  plant,  to  be  erected  at  or  near  the  Crow 
Wing   River,   until   next   year. 

GRAND  ILWEN,  MICH.— Owing  to  the  municipal  electric  light  and 
power  plant  being  unable  to  meet  the  demands  made  upon  it  the  City 
Council  has  asked  the  Grand  Rapids-Muskcgon  Power  Company,  of 
Muskegon.  .Mich.,  to  submit  a  proposition  to  take  over  the  municipal 
plant  and  furnish  electricity  for  lighting  the  streets  and  niunicip.il 
buildings  and  for  commercial  and  residential  lighting.  In  order  t.T 
equip   the   municipal    plant    for   the    additional    service   it   will    require   an 
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expenditure  of  quite  a  sum  of  money,  and  it  is  thought  that  the  power 
company  can  furnish  electricity  at  less  cost  than  the  city  can  generate  it. 

HOUGHTON,  MICH.— A  proposition  to  install  a  new  street-lighting 
system  on  Sheldcn  Street  has  been  submitted  by  Gardner  Rogers,  gen- 
eral manager  of  the  Houghton  County  Electric  Light  Company,  to 
cost  about  $2,000  per  year.  At  present  strings  of  incandescent  lamps 
are  used,  which  are  paid  for  by  subscriptions  from  the  business  men. 
Under  the  new  plan  it  is  proposed  to  erect  flaming  arc  lamps.  The 
village  pays  $750  for  the  arc  lamps  now  in  use,  which  would  be 
included  in  the  scheme,  and  business  men  would  be  asked  to  pay  for 
the  remainder. 

IRON  MOUNTAIN,  MICH.— The  Peninsula  Power  Company  has 
awarded  contracts  to  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, of  Pittsburgh,  Pa.,  for  machinery  for  the  initial  installation  at 
its  plant  at  Twin  Falls  on  the  Menominee  River,  including  two  turbine 
wheel  generators  and  other  accessories.  The  flume  to  be  constructed  will 
provide  for  five  wheels.  The  contract  for  construction  of  dams,  flumes, 
etc.,  has  been  awarded  to  the  Newton  Construction  Company,  of  Mil- 
waukee, Wis. 

ISHPEMING.  MICH.— The  Marquette  County  Gas  &  Electric  Company 
is  contemplating  the  purchase  of  a  200-kw  converter. 

SEBEVVAING,  MICH.— Plans  are  being  made  for  the  construction 
of  a  municipal  electric-light  plant  in  Sebewaing,  bids  for  which  will  be 
leceived   until   Aug.    7.      J.    Hummelein    is  city   clerk. 

LITTLE  FALLS.  MINN.— The  American  Engineering  &  Construction 
Company,  of  Cleveland,  Ohio,  has  applied  for  a  franchise  to  install  an 
electric-light   and   power   plant    and   street-railway   system    in    Little    Falls. 

ST.  PAUL,  MINN. — Contracts  have  been  awarded  by  the  St.  Paul 
Railway  Promotion  Company  to  the  Hoy,  Elzy  Company  for  the  construc- 
tion of  its  proposed  electric  railway  between  Inver  Grove  and  Hastings, 
work  on  which  will  begin  in  the  near  future.  Cars  will  enter  the  city 
from  Inver  Grove  on  the  tracks  of  the  Twin  City  Rapid  Transit  Com- 
pany. It  is  said  that  negotiations  are  under  way  for  extending  the 
railway  to  St.  Paul  Park.  Newport  and  possibly  Langdon.  The  railway 
win  eventually  be  extended  from  Hastings  to  Red  Wing,  Frontenac, 
Lake   City,   Mankato  and  Faribault. 

HICKORY,  MISS. — The  installation  of  a  municipal  electric-light 
plant   in   Hickory   is   reported  to  be   under   consideration. 

NEWBURG,  MO.— The  Board  of  Aldermen  has  granted  W.  N. 
Schwabe  and  E.  Spaulding,  of  Newburg,  a  franchise  to  construct  and 
operate  an  electric-light  plant  in  this  city  for  a  term  of  twenty  years. 

QUEEN  CITY,  MO.— The  contract  for  furnishing  equipment  for  the 
municipal  electric-light  plant  has  been  awarded  to  the  Fairbanks-Morse 
Con.pany   of   St.   Louis,   Mo.,   for   $4,080. 

RICH  HILL,  MO. — The  Atlas  Coal  Company  is  reported  to  have 
awarded  contract  for  construction  of  its  proposed  electric-light  and 
power  plant  to  F.  D.  Martin,  of  Ft.  Scott,  Kan.  The  contract  in- 
cludes electrical  work  and  the  erection  of  about  3000  ft.  of  pole  line. 
Contract   for   engine  has  been   awarded. 

ST.  JOSEPH,  MO. — The  proposition  to  enlarge  the  municipal  elec- 
tric-light   plant   is    reported   to   be    under    consideration. 

HELENA,  MONT.— The  State  Board  of  Examiners  has  awarded  the 
contract  for  furnishing  and  installing  fixtures  in  the  State  Capitol  Build- 
ing at  Helena  to  the  Morean  Company,  of  Cleveland,  Ohio,   for  $10,000. 

MINDEN,  NEB. — At  an  election  held  July  11  the  citizens  voted 
in  favor  of  the  proposition  to  issue  bonds  to  the  amount  of  $15,000,  the 
proceeds  to  be  used  for  the  installation  of  a  municipal  electric-light 
plant.  The  Minden-Edison  Light  &  Power  Company,  which  furnishes 
electrical  service  in  Minden,  has  filed  an  injunction  suit  enjoining  the  is- 
suance of  the  bonds.  Owirtg  to  excessive  rates  charged  by  the  company 
for  its  service  the  city  has  decided  to  install  and  operate  a  municipal 
plant.  The  maximum  price  charged  by  the  company  for  electricity  is  22 
cents  per  kw-hour.  The  city  also  tried  to  secure  a  reduction  in  the  price 
of  street  lamps  and  to  extend  the  street-lighting  system,  but  was  nol 
satisfied  with  the  proposition  submitted   by  the  company. 

RENO,  NEV. — Plans  are  being  perfected  by  the  Reno  Power,  Light 
&  Water   Company  for   extensive   improvements  to  its  system. 

BERNARDSVILLE,  N.  J.— The  Pennsylvania  Electric  &  Power 
Company  is  reported  to  have  purchased  the  plant  and  holdings  of  the 
Bernardsville  Water  Company.  The  latter  company  supplies  electrical 
service  in  Millington,  Mendham,  Lyons,  Peapack,  Gladstone  and  other 
outlying    districts. 

NEWARK,  N.  J.— The  W.  V.  Snyder  Company  has  decided  to  install 
an  electric-light  and  power  plant  to  supply  electricity  for  lighting  its 
store,  operating  elevators,  cash  systems,  etc.,  and  also  to  heat  the 
building.  The  contract  for  equipment  has  been  awarded  to  George  W. 
Fowler   &   Company,    engineers,   of   New   York,    N.    Y. 

PATERSON,  N.  J.— Bids  will  be  received  by  William  H.  Mason, 
chairman  of  road  committee,  Court  House,  Paterson,  N.  J.,  until 
Aug.  2  for  lighting  the  public  boulevards  and  roads,  and  places  con- 
trolled by  the  Board  of  Chosen  Freeholders  of  Passaic  County,  as 
follows:  (1)  About  200  arc  lamps  of  1200  cp,  for  contract  for  one,  three, 
five  and  ten  years.  (2)  About  200  arc  lamps  of  2000  cp,  for  contract  for 
one,  three,  five  and  ten  years.  For  32-cp  incandescent  lamps  about  400, 
to  light  the  places  now  lighted  by  arc  lamps,  for  contract  for  one,  three. 
five  and  ten  yeais.  Plans  and  specifications  are  on  file  at  the  office  of  the 
clerk  of  board. 


WEST  ORANGE.  N.  J.— The  Town  Council  has  entered  into 
contract  with  the  Public  Service  Electric  Company  for  street  lighti 
for  a  term  of  five  years,  under  which  the  company  is  to  furnish  :i 
lamps  at  $80  each  per  year, 

DEMING,  N.  M. — Plans  are  being  made  for  improvements  and  ■ 
tensions  to  the  plant  of  the  Deniing  Ice  &  Electric  Company,  win 
will  involve  an  expenditure  of  about  $100,000.  The  company  is  [i 
ning  to  supply  electricity  to  a  4000-acre  tract,  which  is  to  be  colum.M 
about  3)4  miles  east  of  Deming.  It  is  proposed  to  install  motot.s 
each  100  of  the  4000  acres  to  operate  pumps  for  irrigating  purposes. 

RED  ROCK,  N.  M. — Preliminary  surveys  are  being  made  with  t 
view  of  locating  a  site  for  a  large  hydroelectric  plant  on  the  Gila  Riv 
near  Red  Rock.  Transmission  lines  will  be  erected  from  the  pow 
station  to  the  Mogollon  mining  district  to  supply  electricity  to  open 
the  mills  and  mines,  and  also  to  Silver  City  and  a  number  of  tow 
and  industrial  centers  within  a  radius  of  100  miles  of  Red  Rock.  C 
J.  W.  Carter,  of  Silver  City,  N.  AL,  and  associates  are  interested 
the  project. 

ALBANY,  N.  Y.— The  State  Trustees  of  Public  Buildings  h? 
awarded  the  eontract  for  steam  equipment  for  the  Capitol  power  hoi 
and  the  steam  and  return  connections  between  the  po\^er  house,  Capi 
and  State  Education  Building  to  Gillis  &  Geohegan,  of  New  York, 
Y.,  for  $202,083,  and  to  the  Lord  Electric  Company,  of  New  York, 
Y.,  the  contract  for  electric  equipment  between  the  buildings  for  $95,2 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  sup 
intendent  of  school  buildings.  Department  of  Education,  corner  Park  A 
nue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  July  31  for  install 
electric  equipment  in  new  Public  School  168,  located  on  Throop  Aven 
between  Bartlett  and  Whipple  Streets.  Brooklyn,  N.  Y.  Blank  fori 
plans  and  specifications  may  be  seen  at  the  above  office,  and  also 
branch  office.  131  Livingston  Street,  Brooklyn,  N,  Y. 

BUFFALO,  N.  Y. — Arrangements  have  been  made  whereby 
Niagara,  Lockport  &  Ontario  Power  Company  will  secure  control 
the  Oswego  County  Light  &  Power  Company,  in  which  William 
Gannon  and  Charles  A.  Lux,  of  Syracuse,  are  interested.  The  Osw' 
County  Light  and  Power  Company  has  a  power  development  on 
Salmon    River    of    from    15.000    to    20,000    hp. 

BUFFALO,  N,  V. — Negotiations  have  been  closed  by  the  1 
eral  Telephone  &  Telegraph  Company,  of  which  the  Frontier  '!< 
phone  system  is  an  integral  part,  for  the  purchase  of  the  property 
the  Independent  Union  Telephone  Company,  of  New  York  and  Pe 
sylvania.  The  property  includes  about  300  miles  of  long-distance  cal 
and  twenty  exchanges.  The  property  is  valued  at  about  $1,000,C 
The  Federal  Company  recently  purchased  the  property  of  the  Roche; 
Telephone    Company. 

CATSKILL,  N.  Y.— Application  has  been  made  to  the  Public  Se^^ 
Commission.  Second  District,  for  approval  of  the  consolidation  of 
Upper  Hudson  Electric  &'  Railroad  Company,  the  Schoharie  Light 
Power  Company,  of  Schoharie,  N.  Y.,  and  the  Catskill  Illuminating 
Power  Company,  of  Catskill,  N.  Y.,  under  the  name  of  the  Upper  H 
son  Electric  &  Railroad  Company.  The  new  company  is  to  be  capital! 
at  $500,000  and  proposes  to  execute  a  mortgage  to  secure  a  bond  is 
of  $1,000,000.  The  company  asks  for  authority  to  issue  $420,000 
bonds    at    once. 

CENTRAL  ISLIP,  N.  Y.— The  contract  for  engine,  dynamo,  etc., 
the  North  Colony  power  house,  bids  for  which  were  opened  May 
has  been  awarded  to  the  Commercial  Construction  Company,  of  ^ 
York,  N.  Y.,  for  $6,463.     K.  McGarr  is  secretary. 

FT.  COVINGTON,  N.  Y.— The  Public  Service  Commission.  Sec 
District,  has  authorized  the  Fort  Covington  Light,  Heat  &  Power  C 
pany  to  mortgage  its  property  to  secure  an  issue  of  bonds  to 
amount  of  $7,000.  The  company  has  been  granted  permission  to  i^ 
presently  $5,000  in  bonds  to  discharge  existing  obligations  and  a  h 
ing  is  ordered  upon  the  request  to  issue  $2,000  in  bonds,  the  proct 
to   be  used  for  the   construction   of  a  concrete   dam. 

HALFMOON,    N.    Y. — Plans   are   being   made    for   the   construction 
an    electric    railway   from   Rexford   Flats   to    either   Waterford   or  Coli 
The   new   line    will    be    known    as   the    Crescent-Halfmoon    Railway, 
officers    are:      John    Richmond,    president;    C.    B.    Hawley,   vice-presid< 
C.    B.    Hawley,    secretary,    and    A.    C.    Newton,    treasurer, 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  C.  B.  J.  Snyder,  su 
intendent  school  buildings,  Department  of  Education,  corner  Park  Ave 
and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  July  31  for  installing  ( 
trie  equipment  in  Washington  Irving  High  School,  located  at  Ir^ 
Place.  Sixteenth  and  Seventeenth  Streets,  New  York,  N.  Y.  Blank  foi 
plans  and  specifications  may  be  obtained  at  the  above  office. 

NEW  YORK,  N.  Y. — It  is  reported  that  orders  have  been  pU 
by  the  Dry  Dock,  East  Broadway  &  Battery  Railroad  Company, 
New  York,  N.  Y..  with  the  Electric  Storage  Battery  Company, 
Philadelphia,  Pa.,  for  equipping  thirty-five  new  cars  with  storage 
teries.  The  work  will  begin  in  August  and  will  continue  at  the  tru 
seven  a  week. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Department  t 
Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  N.  ' 
until  July  28,  for  furnishing  and  installing  two  new  boilers  and  ac" 
sories  in  the  power  house  of  the  Metropolitan  Hospital  District,  Bl  * 
well's  Island.  Borough  of  Manhattan.  Blanks  and  further  informal 
may    be    obtained    at    the    office    of    the    supervising    engineer    of  the.' 
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ptmenl.  foot  of  East  Twenty-sixlh  Street.  Xcw  York,  where  plans 
:4  specitications  may   be  seen.      Michael   Druimnond  is  commissioner. 

."EW  YORK.  N.  Y.— The  Long  .^cre  Electric  Light  i  Power  Cotr- 
py  has  applied  to  the  Public  Service  Commission  for  permission  to 
ikC  bonds  ultimately  to  the  amount  of  $50,000,000.  It  is  not  pro- 
ped  to  apply  for  authority  at  present  to  issue  more  than  $10,000,000. 
/  present  it  is  understood  that  the  company  desires  only  $6,000,000. 
C«rlcs  X.  Jackson,  superintendent,  states  that  a  plant  with  sufficient 
oput  to  begin  with  could  be  built  within  a  year  at  &  cost  of  about 
i;r5,00C,  including  all  expenses.  It  is  proposed  to  install  a  plant  with  an 
ikial  output  of   15.000   kw  and   an   ultimate   output  of  25.000   hp. 

;EW  YORK,  N.  Y.— Contracts  have  been  awarded  by  C.  B.  J.  Sny- 
a.  superintendent  of  school  buildings,  Deparunent  of  Education,  New 
\  k,  N.  Y.,  as  follows:  For  repairs,  alterations  and  additions  to  the 
e  trie  equipment  in  Public  School  160,  Manhattan,  to  the  .•\nderson- 
^^tin  Electric  Company,  for  $1,639;  for  installing  electric  equipment 
ijnew  Public  School  46,  the  Bronx,  to  T.  Frederick  Jackson,  Inc.,  at 
$.762;  for  installing  electric-light  equipment  in  Truant  School,  Brook- 
U  to  Reis  &  O'Donovan,  Inc.,  at  $3,940,  and  Public  School  73,  Brook- 
b  to  the  New  York  Construction  Company,  for  $6,120.  and  for  repairs, 
wrations  and  additions  to  the  electric  equipment  in  Public  School  37, 
i|oklyji,  to  the  J.  F.  Electric  Company,  for  $1,068. 

fORTH  TONAWANDA,  N.  Y".— A  contract  has  been  awarded  by 
tjT.  Spaulding  &  Sons  Company,  of  Rochester,  N.  H.,  to  the  Aberthaw 
C  slruction  Company,  of  Boston,  Mass.,  for  the  construction  of  a 
I^c  fiber  mill,  to  be  located  in  North  Tonawanda,  N.  Y.  One  building 
«,  be  265  ft.  X  300  ft.,  one  story  high,  the  other  building  265  ft.  x  60 
fi  two  stories  high,  with  small  connecting  building  for  machine  shop  and 
p''er   station. 

ERRY,  N.  Y. — The  plant  and  holdings  of  the  Perry  Electric  Light 
Cipaay  are  reported  to  have  been  sold  to  Edwin  D.  Hamlin  and 
E^  U  Phillips,  both  of  New  York. 

lOUTHAMPTON,  N.  Y.— The  Village  Trustees  have  awarded  a  con- 
ttt  to  the  Suffolk  Lighting  &  Heating  Company,  of  Southampton,  for 
li.ting  the  streets  of  the  village  for  a  period  of  three  years.  Under 
li  rrms  of  the  contract  the  company  is  to  furnish  156  incandescent 
■  .^2  cp  and  five  1200-cp  arc  lamps  at  $3,437  per  year. 
\CUSE,  N.  Y. — Work  will  begin  immediately  on  the  erection  ot 
a  t  \v  transformer  station  for  the  Syracuse  Rapid  Transit  Company. 
T,  new  substation  will  be  located  on  Townsend  Street  and  will  supply 
eljiricity  for  operating  the  Butternut,  Oak,  East  Syracuse,  Hawley 
av  east  end  of  East  Genesee  street-railway  lines.  The  station  will 
ufnately  be  equipped  with  two  1000-kw  rotary  generators,  one  of 
wfh  will  be  installed  at  once.  The  cost  of  the  station  is  estimated 
lUbout  $73,000. 

TICA,  N.  Y. — In  a  decision  handed  down  by  Judge  Ray,  of  the 
Utcd  States  District  Court,  the  property  of  the  Hudson  River  Electric 
P;er  Company  and  its  subsidiary  companies  has  been  ordered  to  be 
cv:>lidated  and  sold,  with  the  exception  of  the  Saratoga  Springs  Gas 
&f:lectric  Company  and  the  Madison  County  Gas  &  Electric  Cora- 
Piy,  which  are   to  be  sold  separately. 

'"EST  HEBRON,  N.  Y. — It  is  reported  that  Peter  Busseno  is  plan- 
R)f  to  install  an  electric-light  plant  at  the  People's  Exchange. 

OWELL,  N.  C. — Contracts  have  been  placed  by  the  Spencer 
Nintain  Mills  for  the  reconstruction  of  its  power  plant,  which  w4s 
rt*ntly  destroyed  by  fire.  The  cost  of  the  work  is  estimated  at  about 
$.000.  The  company  also  supplies  electrical  service  in  Gastonia,  N.  C. 
.^NDAN,  N,  D. — The  contract  for  the  construction  of  the  power 
St  on  of  the  municipal  electric-light  plant  has  been  awarded  to  G.  W. 
Wsert,  of  Fargo,  N.  D.  The  cost  of  the  plant  is  estimated  at  about 
$.000. 

IS'CINNATI,  OHIO. — A  new  schedule  of  rates  for  electricity  was 
pi  into  eff^.ct  the  first  of  the  month  by  the  Union  Gas  &  Electric 
C- pany,  by  which,  it  is  claimed,  a  saving  of  from  7^  per  cent  to  12 
V  cent  over  the  present  rates  will  be  made.  The  present  rate  is  10 
cts  per  kw-hour  as  a  basis,  with  the  lOcent  rate  applicatile  for  first 
thy  hours;  for  the  second  thirty  hours  the  rate  is  6  cents,  and  for  all 
«i*i:y  consumed  over  this  amount  there  is  a  fixed  schedule  of  discounts 
oiJilU  ranging  from  5  per  cent  to  50  per  cent.  Under  the  new  schedule 
tb-naxiiDum  rate  is  10  cents  per  kw-hour  and  the  minimum  rate  1J4  cents 
fK-kw-bour,  according  to   the  amount  consumed. 

OLUMBUS,  OHIO. — W.  C.  Kennedy,  custodian  of  the  Federal 
B'ding,  has  awarded  the  contract  for  supplying  electricity  .for  lighl- 
itrithe  government  building,  located  at  State  and  Third  Streets,  to  the 
C^mbus  Railway  &  Light  Company.  The  installation  of  an  electric- 
I'r   plant  in   the   government   building  has   been   abandoned. 

3HJMBUS,  OHIO. — Bids  will  be  received  by  the  Director  of  Public 
Sfice,  Columbus,  Ohio,  until  Aug.  1,  for  furnishing  and  installing 
f»  7S-Iamp  rectifier  equipments  for  magnetic  lamps,  320  magnetite 
arlamps,  and  two  synchionous  condensers,  plans  and  specifications  for 
»  h  are  on  file  at  the  office  of  the  .Director  of  Public  Service, 
D  lament  of  Lighting,  from  whom  copies  may  be  obtained.  H.  S. 
Hjon  is  Director  of  Public   Service. 

OUNT  VERNON,  OHIO.— Sealed  proposals  will  be  received  by 
th  Ohio  State  Sanatorium  Commission  at  the  office  of  Dr.  C.  O. 
Pust,  secretary.  State  House,  Columbus.  Ohio,  until  Aug.  12  for 
fuishing  materials  and  installing  complete  the  feed  wires  and  yard 
'"is  at  the  Ohio  State  Sanatorium,  located  near  Mount  Vernon,  Ohio, 
fo  which    plans    and    specifications    are    on    file    at    the    office    of    the 


secretary   of    the   Ohio    State   Sanatorium   Commission,   and   at   the   office 
of  Frank  L.  Packard,  architect,  Columbus,  Ohio. 

NAl>OLEON,  OHIO.— The  plant  and  holdings  of  the  Napoleon  Home 
Telephone  Company  have  been  sold  to  W.  L.  Parmenter,  of  Lima,  Oliio, 
for  $21,000  by  R.  P.  Brown,  receiver,  subject  to  the  approval  of  the 
court, 

SHARPSBURG',  OHIO.— The  Black  Diamond  Coal  &  Coke  Company 
has  awarded  the  contr.ict  for  the  construction  of  power  house  vid  coal 
tipples  at  Lathrop,  Ohio,  to  E.  Elford,  of  Columbus,  Ohio. 

TOLEDO,  OlllO.-Preliminary  plans  have  been  made  for  the  new 
power  building  ami  nearly  $25,000  h.->s  been  raised  toward  the  project. 
The  company  will  he  known  as  the  Toledo  Factories  Company  and  will 
he  capitalized  at  $300,000.  It  is  understood  that  the.  company  will 
issue  $200,000  in  bonds,  of  which  one-half  will  be  issued  immediately. 
The  cost  of  the  building  complete  is  estimated  at  about  $360,000. 

BARTLESVILLE,  OKLA.— The  plant  and  holdings  of  the  Bartles- 
villc  Light  &  Water  Company  have  been  sold  to  Ira  L.  Kobe,  represent- 
ing bondholders,  for  $90,000.  It  is  understood  that  improvements  will 
be  made  to  the  plant. 

BUTLER,  OKLA.— The  Town  Trustees,  it  is  said,  have  granted  W. 
K.  Kise  a  twenty-year  franchise  to  construct  and  operate  an  electric- 
light    plant   in    Butler. 

CUSTER  CITY,  OKLA.— Preparations  are  being  made  for  the  con- 
struction of  an  electric-light  plant  and  water-works  system  in  Custer 
City,  bids  for  which  have  been  asked.  The  Western  Engineering  Com- 
pany, consulting  engineers,  of  Oklahoma  City,  Okla.,  has  charge  of  the 
engineering  work. 

OKLAHOMA  CITY,  OKLA.— Arrangements  are  being  made  by  the 
Oklahoma  Gas  &  Electric  Company  for  the  construction  of  a  sub- 
station  in  the  indXistrial  addition   south  of  the  Morris  packing  plant. 

CENTRAL  POINT  ORE.— The  Rogue  River  Electric  Company,  of 
Medford,  Ore.,  which  supplies  electrical  service  in  Central  Point,  has 
announced  that  for  the  purpose  of  encouraging  factories  and  industrial 
plants  to  locate  in  Central  Point,  the  company  will  supply  electricity  free 
of  charge  for  one  year,  providing  the  new  factories  started  do  not 
compete  with  industries  already  established.  Dr.  C.  R.  Ray,  of  Medford, 
is  president   of  tlie  company. 

EUGENE,  ORE. — Beginning  July  I  electricity  for  operating  the  city 
pumping  station  has  been  supplied  from  the  municipal  hydroelectric 
plant  at  Waterville,  14  miles  distant.  The  plant  consists  of 
two  units  of  2600  hp  each,  delivering  current  at  2300  volts,  which  is 
stepped  up  to  22,000  volts  for  transmission  to  Eugene.  Only  a  small 
part  of  the  power  generated  at  the  plant  is  required  for  pumping  the 
city  water,  and  plans  are  under  way  for  the  installation  of  a  municipal 
street-lighting  system.  The  proposition  to  issue  bonds  to  provide  funds 
for  same  will  soon  be  submitted  to  a  vote.  The  Oregon  Power  Com- 
pany   now   supplies   electrical    service   in    Eugene. 

HOOD  RIVER.  ORE.— The  local  power  plant  of  the  Hood  River 
Light  &  Power  Company  will  soon  be  closed  down  and  electrical 
energy  for  the  local  system  will  be  transmitted  from  the  company's 
powei  house  on  the  White  Salmon  River.  Transmission  lines  arc  now 
being  erected  from  The  Dalles  to  Hood  River.  The  local  power  station 
will  be  held  in  reser\'e  for  use  in  emergencies. 

KLA.MATH  FALLS.  ORE.— The  Klamath  Falls  Light  &  Power  Com- 
pany  has  announced  a  reduction  in  the  price  of  electricity  of  30  per 
cent.  The  meter  rate  has  been  reduced  from  15  cents  to  10  cents 
per  kw-hour,  and  the   flat   rate   has  been   reduced  accordingly. 

KL.-\MATH  F.^LLS,  ORE.— The  Rogue  River  Electric  Company,  of 
Medford,  Ore.,  has  applied  to  the  City  Council  for  a  franchise  to 
supply  electricity  in  Klamath  Falls.  In  the  proposition  submitted  to  the 
Council  the  company  agrees  to  supply  electricity  at  a  lower  rate  than 
is  now  given  the  city,  and  in  addition  would  pay  the  city  5  per  cent 
of  the  gross  profits   of  the  company. 

METOLIUS,  ORE.— Preparations  are  being  made  for  the  install.v 
tion  of  an  electric-light  system  in  Metolius  this  summer.  It  is  pro- 
posed to  generate  electricity  in  connection  with  the  pumping  plant  of 
the  town  well.  It  is  proposed  to  secure  electrical  service  later  from 
the  power  plant  now  being  erected  on  the  Crooked  River  by  Pineville 
capitalists.     Metolius  has  not  a  post  office. 

PAN-^M.-X. — Proposals  will  be  received  at  the  office  of  the  General 
Purchasing  Officer,  Isthmian  Canal  Commission,  Washington,  D.  C, 
until  Aug.  4,  for  furnishing  one  500-kva,  25-cycle,  three-phase,  2200- 
volt  turbo-generator  unit,  road  roller,  hose  and  creosoted  cross  ties. 
Blanks  and  general  information  relating  to  this  circular  may  be  ob- 
tained from  the  above  office  or  at  the  offices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y.;  614  Whitney-Central  Build- 
ing, New  Orleans,  La.,  and  1086  North  Point  Street,  San  Francisco,  Cal. 
Captain  F.  C.  Bogcs  is  general  purchasing  officier. 

.\SPINW.-\LL,  P.\. — The  contract  for  generator,  switchboard,  etc.. 
for  the  municipal  electric-light  plant  has  been  awarded  to  the  Westing- 
house    Electric  &    Manufacturing   Company,   of   East  Pittsburgh,   Pa. 

CH.\MBERSBURG.  P.^. — The  question  of  making  improvements  and 
installing  new  machinery  at  the  municipal  electric-light  plant  is  under 
consideration. 

EAST  STROUDSBURG,  PA.— The  Eastern  Pennsylvania  Power 
Company,  of  Easton,  Pa.,  has  applied  to  the  Borough  Council  for  a  new 
franchise   in   this   borough. 
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ETNA.  PA.— Rids  will  be  received  at  the  office  of  the  Borough 
Council  until  July  24  for  construction  of  power  house  and  furnishing 
equipment  and  machinery,  complete,  for  a  new  electric-light  plant  for 
the  borough.  Plans  and  specifications  may  be  obtained  at  the  above 
office.      J.    C.   Armstrong   is   clerk. 

L£HAXON.  PA. — Application  will  soon  be  made  for  a  charter  for 
the  Lebanon  &  Campbelltown  Street  Railway  Company  to  construct  and 
operate  an  electric  railway  between  Campbelltown  and  Lebanon.  The 
incorporators  arc:  M.  S.  Hershey,  J.  B.  Leithiser,  John  B.  Suyder, 
S.   C.   Siecher  and  F.   B.   Snavely. 

LOCUST  GAP,  PA.— The  new  electric  plant  at  the  Locust  Gap  Col- 
liery has  been  completed.  The  plant  will  also  supply  electricity  for 
lamps   and   motors   at   the  Potts   Colliery,   at   Locust    Dale. 

POTTSTOWN,  PA.— The  City  Council  is  considering  the  question 
of  submitting  the  proposition  to  issue  $75,000  in  bonds  for  a  municipal 
electric-light  plant  to  a  vote  of  the  people. 

SWARTHMORE.  PA.— The  contract  for  construction  of  a  power  plant. 
61  ft.  X  176  ft.,  for  Swarthmore  College,  to  cost  about  $75,000,  has 
been   awarded   William   Provost. 

WAYNESBURG,  PA.— The  Beaver  X'alley  Electric  Light  Company 
has  taken  over  the  plant  and  holdings  of  the  VVaynesburg  Electric  Light 
&  Power  Company  under  lease.  It  is  understood  that  the  new  com- 
pany will  make  improvements  to  the  plant,  including  the  installation 
of   a   Westinghouse   generato-r  and   a   gas  engine. 

YORK.  PA. — Plans  are  being  prepared  by  the  Pennsylvania  Railroad 
Company  for  equipping  the  Frederick  branch  between  Columbia  and 
Frederick,    a   distance   of   50    miles,   for   electrical    operation. 

iL^XILA,  P.  L— Plans  are  being  made  by  O.  M.  Shuman,  of  Manila, 
for  extensions  to  the  electric-light  plant  which  he  has  leased  from  the 
government.  Mr.  Shuman  is  :n  the  market  for  electrical  equipment  for 
power  house  and  for  lighting  and  power  circuits,  and  would  like  to 
receive    price   lists   and    catalogs    from    manufacturers. 

PROVIDEN'CE,  R.  T.— The  Narragansett  Electric  Lighting  Company 
has  erected  various  styles  of  lamps  on  Arch  Street  and  Parkis  Avenue 
fo:  the  purpose  of  demonstrating  the  efficiency  of  incandescent  lamps  as 
compared  with  arc  lamps  on  streets  which  are  heavily  shaded  by  trees. 
The  company  will  burn  the  tungsten  lamps  on  Parkis  Avenue  for  a 
month  so  that  the  city  may  have  an  opportunity  to  decide  which  is  more 
suitable. 

GREENVILLE,  S.  C— The  Southern  Power  Company,  of  Charlotte, 
N.  C,  has  secured  contracts  to  supply  electricity  to  operate  the  new 
Duncan  and  Westervelt  mills  in  Greenville,  now  under  construction. 
Each  mill  is  to  be  equipped  with  50,000  spindles  with  full  accompani- 
ment of  looms  and  other  machinery,  each  using  about  1500  hp.  The 
new  Dunean  mill  will  be  equipped  for  individual  motor  drive  and  will 
require   more   than    200   small   motors. 

HOKEA  PATH,  S.  C— The  Board  of  Public  Works  is  reported  to 
have  engaged  Thomas  W.  Cothran,  of  Greenwood,  S.  C,  to  prepare 
plans  and  take  charge  of  the  construction  of  the  proposed  municipal 
electric-light  plant,  for  which  bonds  to  the  amount  of  $11,000  were 
recenily   voted. 

XEWBERRY,  S.  C— The  Southern  Power  Company  has  recently 
closed  a  contract  with  the  Oakland  Cotton  Mills  to  supply  electricity 
to  operate  its  mills  when  completed.  The  plant  will  be  equipped  with 
20,000    spindles. 

WHITMORE,  S.  C— The  Glenn  Lowery  Cotton  Mills  Company,  of 
Whitmore,  has  decided  to  abandon  its  steam  plant  and  operate  its 
mills  by  electricity,  and  has  closed  a  contract  with  the  Southern  Power 
Company,  of  Charlotte,  N.  C,  to  supply  energy  to  the  amount  of 
1500    hp. 

SOUTH  PITTSBURG,  TENN.— The  plant  of  the  South  Pittsburg 
Electric  Light  &  Power  Company  was  destroyed  by  fire  July  13.  The 
plant  was  located  in  the  old  pipe  works  and  foundry  building,  owned 
by  the  United  States  Cast  Iron  Pipe  &  Foundry  Company,  of  Chat- 
tanooga, Tenn.  The  total  loss  is  estimated  at  about  $14,000,  of  which 
the  loss  to  the  electric  company  is  placed  at  about  $8,000.  The  electric 
plant,   it  is  said,  will  be  rebuilt  at  once. 

DALLAS,  TEX. — Preliminary  plans  are  being  prepared  by  the  East 
Texas  Traction  Company  for  the  construction  of  an  interurban  electric 
railway  between  Dallas  and  Terrell,  Tex.  Schuyler  B.  Marshall,  of 
Mesquite,  Tex.,  is  president  of  the  company. 

DEL  RIO,  TEX. — Announcement  has  been  made  by  D.  E.  Chapin, 
who  is  promoting  the  construction  of  a  large  dam  across  Devil's  River 
and  the  establishment  of  a  large  irrigation  system  for  reclaiming  more 
than  100,000  acres  of  arid  lands  in  the  vicinity  of  Del  Rio.  that  ar- 
rangements have  been  made  for  financing  the  project,  provided  certain 
stipulations  are  complied  with  in  the '  matter  of  securing  the  necessary 
lands.  Mr.  Chapin  has  secured  options  on  90,000  acres  and  con- 
tracts will  be  closed  for  30,000  acres  more.  The  plans  embrace  the 
installation  of  a  large  hydroelectric  plant  and  the  erection  of  trans- 
mission lines  to  a  number  of  towns  in  west  Texas.  A  number  of  in- 
dustrial plants,  among  them  a  cotton  mill,  are  proposed  in  connection 
with    the    project. 

FORT  WORTH,  TEX.— The  holdings  of  the  Citizens'  Railway  & 
Light  Company,  of  Fort  Worth,  Tex.,  which  were  sold  at  a  receiver  s 
sale  on  July  2,  were  purchased  by  different  interests,  the  total  con- 
sideration for  the  various  properties  being  $660,000.  The  Arlington 
Heights    &    Rosen    Heights    street    railway    lines,    embracing    about    twelve 


miles  of  tracks  with  equipment  and  bonus,  were  acquired  by  the  Noit! 
Texas  Traction  Company,  for  $400,000.  The  J.  R.  Nutt  Light  &  IN, 
Company,  of  Cleveland,  Ohio,  purchased  the  electric  power  plant 
franchises  for  $250,000.  Lake  Como  Park,  a  pleasure  resort,  was 
to  A.  J.  Duncan  for  $10,000.  The  Northern  Texas  Traction  Comp; 
it  is  said,  will  improve  the  two  railway  lines  and  merge  them  into 
present    system. 

HILLSBO'RO,  TEX.— The  citizens  of  HiUsboro  and  adjacent  t, 
tory  have  accepted  the  proposition  submitted  by  the  Southern  Trac 
Company  to  construct  an  electric  interurban  railway,  tu  extend  i 
Dallas  to  Waco,  through  Hillsboro.  The  proposition  provides  thai 
ferred  stock  of  the  company  to  the  amount  of  $75,000  shall  hv 
scribed  and  the  right  of  way  from  a  point  in  the  northwest  portiui  1 
Hill  County  through  the  county  to  a  point  south  of  Abbott,  includir  1 
franchise  through  Hillsboro,  be  donated.  J.  F.  Strickland,  of  Dalian 
president   of   the   company. 

HOUSTON,  TEX.— The' City  Council  has  granted  the  Houston  I 
trie  Company  and  the  Galveston-Houston  Interurban  Electric  Rm 
Company  a  franchise  to  construct  and  operate  its  proposed  railwiu 
the  streets  of  the  city.  The  franchise  also  gives  the  companii - 
right  to  enter  into  supplemental  contracts  with  each  other  for 
use  of  tracks  in  Houston.  Both  companies  are  owned  and  operati. 
the    Stone-Webster    syndicate,    of   Boston.    Mass. 

HOUSTON,  TEX.— The  General  Electric  Company  has  receive.! 
order  from  the  Houston  Lighting  &  Power  Company,  of  Houston,  '1 
for  a  37-paneI  switchboard.  This  switchboard  will  control  one  3000 
one  2500-kw,  one  1500-kw  and  two  600-kw  generators,  all  2500- 
60-cycle,  three-phase  machines.  The  switchboard  will  consist  of  six 
erators,  four  exciters,  four  station  auxiliary,  two  alternating  cir 
rotary  converters,  two  direct-current  rotary  converters,  one  synchrm 
motor,  one  direct-current  generator,  five  direct-current  feeders,  (  , 
alternating-current  feeder  panels  and  four  blank  panels  for  fu  r 
circuits.  All  alternating-current  panels  are  equipped  with  new- 
form  K-12  remote-control  oil-break  switches.  The  equipment  inti 
a  double  set.  of  alternating-current  buses  equipped  with  knife 
connecting  switches,  which  also  act  as  selectors  between  the  oil  swii 
and   buses. 

NEW    BRAUKSFELS,    TEX.— Bonds    to    the    amount    uf    $67,000 
been    voted    by    the    taxpayers    of    New    Braunfels,    the    proceeds    tt 
used    for    the    construction    of    a    dam    across    the    Guadalupe    River 
for    other    improvements.      A    hydroelectric    power    plant    and    water-w 
pumping    station    will    also    be    installed    at    the    dam. 

SAN  BENITO.  TEX.— Arrangements  are  being  made  by  the 
Benito  &  Rio  Grande  Valley  Railroad  Company  to  extend  its  gasi 
motor  railway  to  Brownsville.  Rights-of-way  have  been  secured 
the  railway  to  Santa  Matia.  The  company  already  operates  forty  i 
of   track.      Samuel    Robertson    is   president    of   the    company. 

WACO,  TEX.— A  mortgage  has  been  filed  on  the  property  of 
Waco  Street  Railway  Company  and  the  Waco  Electric  Light  & 
Company  to  secure  an  issue  of  bonds  to  the  extent  of  $75,000. 
understood  that  improvements  and  extensions  are  contemplated  to 
systems.  The  construction  of  an  interurban  electric  railway  is 
to    be    under    consideration. 

PROVO,  UTAH.— The  Telluride  Power  Company  has  filed  an  am 
ment  to  its  charter  with  the  Secretary  of  State,  which  provides 
the  company  may  sell  and  lease  surplus  water  and  water  rights. 

PROVO,  UTAH.— Preliminary  surveys  have  been  completed  fm 
proposed  Salt  Lake-Payson  Interurban  Railway.  Simon  BamtK 
of  Salt  Lake  City;  James  S.  McBeth,  of  Payson;  W.  L.  Haye^ 
Pleasant   Grove,   and   others  are  interested  in  the   project. 

DANVILLE,  VA. — At  an  election  held  July  11  the  propositioi 
issue  $150,000  in  bonds,  the  proceeds  to  be  used  for  the  installatio" 
a   municipal    electric-light    plant,    was   carried. 

HARRISONBURG,  VA.— Plans  are  being  considered  for  impi 
ments  to  the  municipal  electric  plant,  the  cost  of  which  is  estiir 
at  about   $4,000. 

NEWPORT  NEWS,  VA.— Mayor  Jones  has  notified  the  Ne^\ 
News  &  Old  Point  Railway  &  Electric  Company  that  unless  the  st 
car  and  electric-light  service  is  improved  the  City  Council  wil 
forced  to  consider  the  revocation  of  the  franchise.  In  March  the 
appealed  to  the  State  Corporation  Commission,  which  ordered  the 
pany   to    put   its   electric   plant  in   repair  by  July    29. 

RICHMOND,  VA. — The  contract  for  motors,  switchboards  and  .\ 
lor  the  new  electnc-light  plant  has  been  awarded  to  the  Westingli 
Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa.,  for  $4,455. 
proposals  for  pumps  were  rejected  and  new  bids  will  be  asked. 

GOLDENDALE,  WASH.~The  Northwestern  Electric  Company  ^ 
purchased  the  power  sites  owned  by  Samuel  Hill  in  the  Klickitat  d  • 
above   Lyie.      The   consideration   is  said   to   have  been  about   $20,000. 

GOLDENDALE,  WASH.— Announcement  has  been  made  that  Is 
have  been  advertised  for  by  the  Northwestern  Electric  Company  for!' 
construction  of  a  large  dam  to  be  erected  at  the  power  site  on  ^ 
Big  Klickitat  River,  to  cost  about  $100,000.  The  company  propose  0 
build  a  large  hydroelectric  power  plant  at  that  place  at  a  cost  of  a  "■ 
$500,000.  Electricity  generated  at  the  plant  will  be  used  for  mum  " 
purposes   and   for   railroad   development. 

CHARLESTON.     W.     VA-The     plaiit     of     the     Charleston    Ligr.& 
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Companj     has     been     purchased     hy     the     Citizens     Electric     Com- 
-icently    incorporated    with    a    capital    stock    of    SSO.OOO.      Thomas 
:iiig,    who    recently    purchased    the    property    at    trustee's   sale,    is 
.1  in  the  company. 

IIXGTOX.  \V.  VA.— The  Ohio  Valley  Electric  Railway,  it  is 
,  is  planning  to  increase  the  output  of  its  power  plant  by 
fi  per  cent.  New  machinery  will  be  installed,  including  two 
ioilcrs  and  two  lOOOkw  turbines.  It  is  also  proposed  to  erect 
.'.ion. 

i  CHEN.  \V.  V..\. — The  City  Council  has  awarded  the  contract 
1  street  lighting  to  the  Ohio  \alley  Electric  Company,  of  Ben- 
«.l.  W.  \a. 

,OND  DU  L.AC,  WIS. — The  City  Council  has  voted  to  install  orna- 
D^tal  street  lamps  on   Main   Street   in   Fond   du    Lac. 

nLW.XL'KEE,  WIS. — It  is  reported  that  negotiations  arc  undci 
»■  by  the  Milwaukee  Electric  Railway  &  Light  Company  for  the  pur- 
c^e  of  the   Plankinton    Block  power  plant. 

;ORTH  FREEDOM.  WIS.— The  plant  and  holdings  of  the  .North 
Fi  dom  Electric  Light  Company  have  been  purchased  by  O.  J.  Nelson, 
oNorth   Freedom,  and  A.   H.   Voeck. 

;.\RAMIE,  WYO. — The  Goldshorough  Engineering  Company,  recently 
itirporated  with  a  capital  stock  of  $1,500,000,  has  contracts  for  ex- 
t(.ive   irrigation    work    near    Laramie,    Wyo. 

UNNIPEG,    M.\N.,    CAN.— It   is   reported   that   water   will    he   turned 

0  Jt  the   municipal    luuroelectric    generating   station    at   Point   du    Bois 

f^  the   first   time    .Aug.    15,   and   the   plant    will    be   ready   to   supply   elec- 

11 -v   in   Winnipeg   by   Sept.    15.      At   first   two   units  of  4000   hp   will   be 

operation.      It   is  expected   that   the   plant   will  be  able  to  supply 

(1    by    Dec.    1.      Work   is    progressing    rapidly    on    the    erection    of 

>1   distributing  system. 

.V.MILTON,   ONT..   C.\N.— The    Board   of  Control -has   recommended 

tt  the  Council   submit  a  by-law   to   the  ratepayers   to  authorize   an  ap- 

p  >riation    of    $505,160,    for    the    construction    of    a    plant    for    the    dis- 

tiution  of  electricity  to  be  supplied  by  the  Hydro-Electric  Power  Com- 

lr'^IOfl. 

.IIMICO,  ONT.,  CAN.— The  Hydro-Electric  Power  Commission  has  sub- 
ir  ed  a  proposition  to  the  .Mimico  Council  offering  to  install  a  local 
pAl  capable  of  supplying  electricity  for  fifty  street  lamps  and  forty 
p'ate  houses  for  $7,000,  which  can  be  paid  for  in  thirty  annual  in- 
stments.  From  20  hp  to  25  hp  would  be  required,  which  would  be  sup- 
p'l   from   the  substation  at   CooksviUe. 

>RILI.I.\,  ONT.,  C.\N. — .A  smelter  for  treating  ores  from  the  Cobalt 
ibes  has  been  erected  by  a  company  organized  by  Rhode  Island  capi- 
tisis  under  the  laws  of  Canada.  The  plant  covers  nearly  ten  acres 
ii  will  b-  operated  by  electricity,  which  will  be  supplied  by  the  Orillia 
niicipal  electric  plant. 

iiRT  ARTHUR,  ONT.,  CAN.— Among  the  by-laws  passed  recenUy 
b  the  ratepayers  is  an  appropriation  of  $14,000  for  extension  of  the 
e'tric-lighting  system  and  $37,000  for  changes  to  the  street  railway 
Wk. 

ORONTO,  ONT..  CAN.— The  directors  of  the  Toronto  Railway 
( :ipany  have  decided  to  ask  the  stockholders  to  authorize  an  increase 
ocapiul  stock  of  from  $8,000,000  to  $12,000,000,  of  which  $1,000,000 
»:  be  given  to  shareholders  as  a  stock  bonus,  $2,000,000  will  be 
li  cd  at  par  to  stockholders,  in  proportion  of  one  new  share  for  every 
fr  shares  held,  and  the  remaining  $1,000,000  will  be  held  in  the 
tisarjr. 

'ORONTO,  ONT.,  CAN.— The  Civic  Hydroelectric  Commissioner 
b  issued  a  schedule  of  rates  for  the  installation  of  underground 
s  .-ice*  for  lighting  the  streets  in  residential  districts  where  the 
r^payers  object  to  overhead  wires  and  cement  poles.  The  charge  for 
ulcrgnnind  construction  is  $2.50  per  foot  frontage  on  each  side  of 
t  strict.  Lamps  will  be  erected  on  single  lamp  standards  placed  100 
f  apart.     No  installation   of  less  than   one  block  will  be  made. 

VIARTON,  ONT.,  CAN.— The  Council  of  Wiarton  has  asked  the 
I'iroelcctric  Power  Commission  to  submit  prices  for  supplying  elec- 
tal  energy  to  the  amount  of  1600  hp  to  the  town. 
f.\RMOUTH  CENTRE,  ONT.,  CAN.— The  village  of  Yarmouth 
Otre  is  contemplating  the  installation  of  an  electric-light  system. 
V  is  proposed  to  secure  electrical  energy  from  the  Hydroelectric 
**er   Commission. 

lOXTREAI..  QUE..  C.\.N.— The  City  Council  is  reported  to  be  con- 
srring  the  purchase  of  the  plant  and  holdings  of  the  Montreal  Water 
o-Power  Company.  The  price  asked  for  the  properly  is  understood 
'be   $7,433,000. 

lOXTREAL,  QUE.,  CAN.— The  Shawinigan  Water  &  Power  Com- 
F  y  has  secured  practically  all  the  right-of-way  for  its  transmission 
I;  from  the  power  plant  at  Shawinigan  to  Montreal.  The  company 
■  now  e'ecting  70-ft.  steel  towers  to  carry  the  wires.  The  Mon- 
"'  Light,  Heat  &  Power  Company  has  contracted  to  take  all  the 
'  'gy  generated  by  the  Shawinigan  company.  The  contract  calls  for 
<100  hp  in  addition  to  the  23,000  hp  always  furnished  by  the  power 
c^ipany.  A  second  development  has  been  completed  at  Shawinigan 
*ch  will  be  capable  of  ultimately  developing  75,000  hp,  which  with  the 
;)00-hp  plant   in   operation,   will   give   a  total    output  of    130,000   hp. 

•lONTRE.VL,  QUE..  CAN.- .Announcement  has  been  made  by  the 
(ladian    Light   &    Power    Company,    which    controls   the   Montreal    Street 


Railway,  thai  it  will  .lelivcr  energy  in  Montreal  before  the  e.ul  ..f  the 
month  from  its  generating  plant  at  St.  Timothee,  on  the  Beauharnois 
tanal.  In  about  two  weeks  the  first  unit  of  7500  hp  will  be  put  into 
operation  ami  soon  after  another  unit  will  be  put  in  commission.  It  is 
expected  to  generate  over  25,000  hp  within  one  year.  Through  the 
purchase  of  the  Central  Light,  Heal  &  Power  Company,  recently  noted 
in  our  columns,  and  its  control  of  the  .Montreal  Street  Railway,  the 
Canadian  Company  has  a  demand  for  more  electrical  energy  than  it  will 
be  able  to  generate  for  the  next  year  or  so. 

SIIERBROOKE.  QUE.,  CAN.— The  stockholders  of  the  Sherbrooke 
Railway  &  Power  Company  have  ratified  the  purchase  of  the  property 
of  the  Eastern  Township  Electric  Company,  of  North  Hatley,  Que.,  and 
the  Sianstead  Electric  Comp.tny,  of  Stanstead.  The  Eastern  Township 
Electricity  Company  furnishes  electrical  service  in  North  Hatley  and 
several  adjacent  towns,  and  the  Stanstead  Electric  Company  supplies 
electricity  for  lamps  and  motors  in  Lennoxvillc.  Rock  Island,  Beelie 
Plains,  Derby  Lamj^^  Beebe  and  Derby  Centre.  \'t.  The  Sherbrooke 
company,  it  is  said^^^vill  erect  a  transmission  line  from  Sherbrooke  to 
Stanstead    and    will   supply   electricity    to   villages  along    the   line. 

ZIMAPAM,  HII^GO,  MEN.- A  concession  has  been  granted  to 
.Andrew  Mackenzie,g^f  Mexico  City,  by  the  State  government  for  the 
installation  of  a  lafgp,  hydroelectric  plant  and  the  erection  of  transmis- 
sion lines  to  exten<i^lo  the  mines  in  this  district  and  other  industrial 
centers  of  the  Stale..  The  concession  gives  him  the  use  of  water  rights 
of  the  Moctezuma  and  Tula  Rivers  to  be  developed  to  generate  elec- 
tricity. 


J^eW  Industrial  Companies. 

THE  BELOIT  LIGHTING  &  HEATING  COMP.VNV.  of  Ueloit, 
Wis.,  has  filed  articles  of  incorporation  under  the  laws  of  the  State 
of  Illinois  with  a  capital  stock  of  $30,000,  for  the  purpose  of  manu- 
facturing   and    assembling    heating    and    lighting    machines. 

THE  CITY  ELECTRIC  OMNIBUS  COMPANY,  of  Camden,  N.  .T.. 
has  been  chartered  with  a  capital  stock  of  $500,000  by  F.  R.  Hansell, 
J.  A.  MacPeak  and  I.  C.  Clow,  of  Camden,  N.  J.  The  company  pro- 
poses   to   manufacture    electric   passenger    buses   and   vehicles,    etc. 

THE  CONTINENTAL  TUNNEL  .MACHINE  CO.MPANY,  of  New 
A'ork,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$100,000  to  manufacture  machinery,  engines,  etc.  The  incorporators 
are;  J.  J.  .McElhinny,  A.  J.  J.  McElhinny  and  R.  D.  Eggleslon,  all  of 
New   York,    N.    Y. 

THE  ERIE  CONSTRUCTION  COMPANY,  of  Buffalo,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $100,000.  The 
incorporators  are:  S.  T.  Bush,  H.  E.  Nichols  and  W.  L.  O'Rourke.  of 
Buffalo,  N.  Y.  The  company  proposes  to  do  a  general  contracting 
business,    construct    and    repair    railways,    electric    wires,    etc. 

THE  GENERAL  ENGINEERING  CO.MPANY,  of  Cleveland.  Ohio, 
has  filed  articles  'of  incorporation  with  a  capital  stock  of  $10,000  to  do 
a  general  electrical  business  and  manufacture  electrical  equipment.  The 
incorporators  are;  Charles  McChapman,  Bertram  T.  Willbergcr  and 
Ernest   B.  Traffbow. 

THE  GRAFTON  ELECTRIC  CONSTRUCTION  COMP.VNY,  of 
Grafton,  W.  Va.,  has  been  organized  with  a  capital  stock  of  $6,000 
to  manufacture  and  deal  in  electrical  and  mechanical  fixtures  and  sup- 
plies of  all  kinds.  The  incorporators  are;  William  He,  George  L. 
.Abbott,  W.  F.  Faust,  John  F.  Cavency  and  William  Archdeacon,  of 
Giafton,   W.   Va. 

THE  HOLMES  MOTOR  CO.MPANY,  of  Kittery.  Maine,  has  been  in- 
corporated with  capital  stock  of  $500,000  to  manufacture  and  deal  in 
and  repair  engines,  motor  cars,  motor  boats,  flying  machines  and  all 
vehicles  requiring  or  using  motive  power.  L.  B.  Swett  is  president,  and 
G.   E.  Burnham,  treasurer,  both  of  Kittery.  Me. 

THE  ILLUMINATING  PRODUCTS  COMPANY',  of  Newark,  N.  J., 
has  been  granted  a  charter  with  a  capital  stock  of  $25,000.  The  com- 
pany proposes  to  manufacture  a  new  design  of  flaming-arc  lamp,  sign 
lamp  transformers,  etc.  Plans  are  being  made  hy  the  company  to  erect 
a  plant  in  Newark.  N.  J.  Steinharter  &  Josi,  320  Broadway,  New 
Y'ork,  N.  Y'..  it  is  said,  have  charge  of  the  company's  affairs. 

THE  MERCH.ANTS'  ELECTRIC  .AUTO  COMPANY,  of  Indianapolis, 
Ind.,  has  been  incorporated  by  Harry  B.  Stout,  M.  L.  Darrow,  John  E. 
Speigel,  Charles  B.  Tingle  and  H.  B.  Stout,  Jr.  The  company  is 
capitalized  at  $50,000  and  proposes  to  manufacture  automobiles  and 
electrical    supplies   of   all    kinds. 

THE  NEW  PROCESS  LIGHTING  &  HEATING  COMPANY,  of 
Laporte,  Ind.,  has  been  granted  a  charter  with  a  capital  stock  of  $50,- 
000  for  the  purpose  -of  manufacturing  gas  machines,  gas  engines,  gasoline 
engines  and  other  appliances.  The  incorporators  are;  Charles  F.  Peter- 
son, Charles  J.  Mudleman,  Fred  W.  Stcigely,  James  Kolar  and  Harry 
B.  Johnston. 

THE  NEW  YORK  DIE-WHITE-SCHROEDER  COMPANY,  of 
Owego,  N.  Y.,  has  been  incorporated  by  A.  Dewcs,  C.  W.  Dewes  and 
F.  White,  of  New  York,  N.  Y'.  The  company  is  capitalized  at  $30,000 
and  proposes  to  do  a  general  mechanical  and  electrical  engineering  busi- 
ness; also  to  manufacture  dies,  tools,  machinery,  etc. 


ELECTRICAL     WORLD, 


Vol.  58,  No, 


J^eW  Incorporations. 


SAN  FRANCISCO,  CAL.— The  Mokelume  River  Power  Company  lias 
been  incorporated  with  a  capital  stock  of  $3,000,000  by  L.  Brown,  A.  H. 
Elliott,  A.  M.  Sherman,  M.  E.  Logan  and  S.  C.  Elliott. 

MERIDEN,  CONN.— The  West  Peak  Railroad  Company  has  been 
chartered  to  build  an  electric  railway  from  Southington  to  the  summit 
of  West  Peak  in  Meriden.  The  proposed  railway  will  connect  with 
the  Connecticut  Company  at  Southington.  C.  J.  Danaher,  of  Meriden, 
is  interested  in  the  project. 

WILMINGTON,  DEL.— The  National  Water  &  P.iwrr  Company  has 
filed  articles  of  incorporation  under  the  laws  of  the  Stale  of  Delaware 
with  a  capital  stock  of  $250,000.  The  incorporators  are:  H.  W.  Davis, 
S.   E.  Roberson  and  F.  M    Shive,  of  Wilmington,  Del. 

TOCCOA,  GA. — The  Appalachian  Power  Company  has  been  granted 
a  charter  with  a  capital  stock  of  $250,000  and  a  fifteen-year  franchise 
by  the  City  Council  to  erect  and  operate  an  electric  system  in  Toccoa. 
The  company  is  planning  to  develop  about  3200  hp.  The  incorporators 
are:  Louis  B.  Magid,  of  Tallulah  Falls,  Ga. ;  William  Hurd  Ilillycr,  of 
Atlanta,  Ga.,  and  D.   S.  Wommack,  of  Toccoa,  Ga. 

GIBSON,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Central  Electric  Light,  Heat  &  Power  Company  by  .'\.  Hood,  H.  L. 
Clarke  and  J.  Hood.  The  company  is  capitalized  at  $100,000  and  pro- 
poses to  operate  a  heat,  power  and   light  plant. 

ODIN,  ILL. — The  Odin  Telephone  Exchange  Company  has  been  in- 
corporated by  James  M.  Dace,  Charles  E.  Sloan,  Lafayette  Somerville 
and  J.  M.  Dace,  of  Odin,  111.     The  company  is  capitalized  at  $15,000. 

PRESTONBURG,  KY.— Articles  of  incorporation  have  been  filed  for 
the  Prestonburg  Electric  Light  Company  by  Howard  Estell.  O'.  P. 
Powes  and  J.   H.   Spaulding.     The  company  is  capitalized  at  $6,000. 

ATLANTIC  CITY,  N.  J.— The  Atlantic  County  Telephone  Company 
has  been  incorporated  with  a  capital  stock  of  $50,000  by  F.  A. 
Deraarset,  of  Philadelphia,  Pa.;  C.  W.  Caskell  and  G.  W.  Stone,  of 
Atlantic  City,  N.  J.  The  company  proposes  to  operate  telephone  lines, 
etc. 

BEACH  CITY,  OHIO.— The  Beach  City  Electric  Light  &  Power  Com- 
pany has  been  incorporated  by  A.  H.  Elliott,  Iva  Arnold,  W.  H.  Smith, 
George  D.  Viere  and  A.  T.  Dennis.  The  company  proposes  to  supply 
electricity  for  lamps  and  motors  in  Beach  City. 

NEW  PHILADELPHIA,  OHIO.— The  County  Electric  Company,  of 
New  Philadelphia,  has  been  incorporated  with  a  capital  stock  of  $700,000 
by  S.  L.  Louden,  H.  K.  Cavener,  L.  H.  Purcell,  M.  R.  Thornton  and 
H.  Miller.  The  company  proposes  to  lease  and  operate  natural  and 
artificial  gas  plants  and  purchase  stocks  in  other  companies. 

EBENSBURG,  PA.— The  Cambria  Township  Light,  Heat  &  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
Thomas  D.  Davis  and  Walter  Jones,  of  Ebensburg,  Pa.,  and  T.  P. 
Burns,    of   Nanty   Glo. 

WEST  LEBANON,  PA.— The  West  Lebanon  Electric  Light  &  Power 
Company  has  been  granted  a  charter  with  a  capital  stock  of  $5,000  to 
supply  electricity  for  lamps  and  motors  in  West  Lebanon.  The  incor- 
porators are:  Daniel  Weaver,  treasurer;  Jacob  B.  Weaver,  Henry 
Weaver,  Raymond  S.  Bicksler  and  John  S.  Weaver. 

NEW  CUMBERLAND,  W.  VA. — Articles  of  incorporation  have 
been  filed  by  the  Hancock  County  Electric  Company  with  a  capital  stock 
of  $12,000  by  N.  D.  Miller,  J.  F.  Flood,  H.  E.  Armstrong,  S.  E.  McCoy 
and  S.  D.  Stewart.  The  company  proposes  to  operate  an  electric  plant 
in  New  Cumberland  and  transmit  electricity  across  the  river  from 
Freemans  by  cable  or  aerial  lines. 


Personal. 


MR.  HENRY  L.  DOHERTY,  who  is  expected  back  from  abroad  on 
Aug.  20,  was  the  guest  of  the  Institution  of  Gas  Engineers  at  its  meet- 
ing in  Glasgow,  Scotland,  last  month. 

MR.  CLARENCE  P.  KING  has  been  elected  president  of  the  Wash- 
ington Railway  &  Electric  Company  and  the  Potomac  Electric  Company, 
Washington,   D.  C,  succeeding  Mr.   C.  F.  Norment,  resigned. 

MR.  J.4MES  H.  WISE,  who  has  for  the  past  eight  years  been  with 
the  Pacific  Gas  &  Electric  Company,  has  been  appointed  assistant  general 
manager  of  that  corporation  with  headquarters  in   San   Francisco. 

MR.  W.  I.  B.4RCL.4Y  has  been  appointed  chief  engineer  of  steam  plants 
of  the  Portland  Railway  &  Light  Company,  Portland,  Ore.,  to  succeed 
Mr.  B.  W.  Slocum,  who  has  become  general  manager  of  the  Oregon  Dry 
Dock   Company. 

MR.  R.  H.  FENKHAUSEN,  who  for  the  past  six  years  has  been 
chief  electrician  at  the  Risdon  Iron  &  Locomotive  Works,  has  joined 
the  staff  of  the  Union  Iron  Works  Company,  of  San  Francisco,  as 
electrical   engineer. 

PROF.  C.  L.  CORY,  of  the  University  of  California  and  of  San 
Francisco,  has  been  retained  by  President  Huntington,  of  the  Washing- 
ton Water  Power  Company,  to  make  an  independent  valuation  of  the 
company's  holdings  in   and   near   Spokane. 

MR.  E.  S.  LINCOLN  will  build  at  Brookline,  Mass.,  a  laboratory  for 


testing   purposes   and    research    work,    one    of   the    features   of    wliich 
be  an  equipment  for  high-voltage  testing,  including  a  JOOkw  traiisfon 
with  its  secondary  wound  for  400,000  volts. 

DR.  GEORGE  L.  HOXIE,  New  York,  who  recently  served  as  cons 
ing  engineer  for  the  Board  of  Public  Utilities  in  fixing  the  energy  r: 
in  Los  Angeles,  is  now  in  San  Francisco  investigating  certain  hydroe 
trie  and  irrigation  properties  for  the  owners  of  which  he  is  acting  as  l- 
suiting  engineer. 

MR.  PHILIP  TORCHIO,  electrical  engineer  of  the  New  York  Edi: 
Company,    was    recently    honored    by    the    Italian    government    with 
decoration   Cavaliere  of  the  Crown   of   Italy.     The  decoration   is  usu. 
bestowed    in    recognition    of    meritorious    work    or    signal    service    to 
government  or  people. 

MR.   ALEX.   DOW,   of   Detroit,   Mich.,   who   has  been    acting  as  c 
suiting     engineer     for     the     Toronto     Hydroelectric     System,     which 
tributes    energy    purchased    from    the    Hydroelectric    Power    Commiss 
of    Ontario,    in    Toronto,    Ont.,    no    longer    acts    in    that   capacity,    hav 
tendered  his  resignation  a   few  weeks  ago. 

MR.  D.  A.  H  EG  ARTY  has  been  appointed  general  manager  of  the  i 
way  and  lighting  departments  of  the  New  Orleans  Railway  &  Light  C 
pany.  New  Orleans,  La.  Mr.  Hegarty,  who  is  a  graduate  of  the  Univer 
of  Pennsylvania,  was  formerly  vice-president  and  general  manager  of 
Little  Rock  Railway  &  Electric  Company,  Little  Rock,  Ark. 

MR.  GEORGE  W.  MARTIN,  at  one  time  editor  of  the  Electrical  / 
and  more  recently  connected  with  the  publicity  department  of  the  Babe 
&  Wilcox  Company,  has  become  associated  with  the  New  York  Sen 
Company  as  general  manager.  The  company  is  engaged  in  power-pl 
management,  building  management  and  steam-heating  work. 

MR.  CLYDE  W.  TORREY,  superintendent  of  the  Avon  (N.  Y.)  E 
trie  Company  for  twelve  years,  has  resigned  to  take  a  position  with 
Long  Island  Lighting  Company  at  Islip,  L.  I.  Four  electric  corapai 
have  been  recently  merged  on  Great  South  Bay  and  Mr.  Torrey 
have  charge  of  these  concerns  and  the  construction  of  70  miles  of  i 
transmission  lines.  Frederick  Rowe,  engineer  of  the  Avon  station, 
been  promoted  to  succeed  Mr.  Torrey  as  superintendent. 

MR.  J.4MES  H.  WISE,  who  was  recently  appointed  assistant  gene 
manager  of  the  Pacific  Coast  Electric  Company,  was  formerly  emplo: 
by  this  company,  dating  from  his  graduation  from  the  University 
California  in  1903,  to  1910,  when  he  resigned  as  hydraulic  engineer 
the  company  to  become  hydraulic  engineer  with  F.  G.  Baum  &  Compa 
IJis  present  work  will  cover  the  construction  of  new  steam  and  hyd 
electric  plants  and   additions  to  older  plants  of  the  company. 

MR.  CHARLES  J.  GRIFFITH  has  been  appointed  general  supe 
tendent  of  the  Little  Rock  (Ark.)  Railway  &  Electric  Company  to  s 
ceed  Mr.  D.  A.  Hegarty  in  charge  of  operation.  Mr.  Griffith  has  b 
with  the  company  since  1892,  except  for  a  few  years  when  he  was  c 
nected  with  the  Southern  Engineering  Company,  installing  electric-li 
plants  and  water-works.  Until  his  present  promotion  he  was  superinte 
ent  of  the  railway  department  of  the  company,  which  is  a  Ford,  Bacoi 
Davis    property. 

MR.  JAMES  D.  MORTIMER,  vice-president  and  secretary  of  the  No 
American  Company,  has  been  appointed  vice-president  of  the  Un 
Electric  Light  &  Power  Company  and  will  take  active  charge  of 
affairs  of  the  company  until  a  permanent  successor  to  former  Pr 
dent  Alten  S.  Miller  is  elected.  Mr.  Mortimer,  who  has  been  act 
as  general  manager  of  the  Milwaukee  Electric  Railway  &  Light  Compa 
since  the  resignation  of  Mr.  John  I.  Beggs,  will  divide  liis  time  betw^ 
St.  Louis  and  Milwaukee. 

MR.  C.  L.  CAMPBELL  has  been  elected  treasurer  and  purchas 
agent  of  the  Dayton  Power  &  Light  Company,  with  office  in  Dayt 
Ohio.  Mr.  Campbell  has  been  with  the  New  York,  New  Haven  &  & 
ford  Railroad  Company  trolley  properties  for  the  past  ten  years, 
was  made  auditor  of  the  Consolidated  Railway  Company  in  June,  IS 
and  continued  in  charge  of  the  accounting  department  of  the  trolley  ; 
lighting  companies  controlled  by  the  New  Haven  road  until  June 
when   he  resigned  to  accept   the  above  position. 

MR.  J.  G.  HENNINCER,  of  Cleveland,  Ohio,  delivered  an  addr 
on  "J2welry  Store  and  Window  Illumination"  on  June  27  at  the  ann 
convention  of  the  Ohio  Retail  Jewelers'  Association,  which  was  b 
at  Cedar  Point,  Ohio,  June  26-28.  Mr.  Henninger's  paper  dealt  w 
the  various  factors  to  be  considered  in  the  rhoice  and  location  of  Ian 
and  of  reflectors  for  satisfactory  and  efficient  results.  The  talk  v 
illustrated  by  stereopticon,  and  was  supplemented  by  a  demonstration 
several  types  of  reflectors,  showing  their  respective  fields  of  usefulnf 
MR.  C.  A.  CAHILL  was  appointed  chief  engineer  of  power  plants 
the  Milwaukee  Electric  Railway  &  Light  Company  on  July  1,  succeedi 
Mr.  C.  J.  Davidson,  who  resigned  to  engage  in  consulting  engineer 
work  in  Chicago.  Mr.  T.  D.  Crocker  has  also  been  appointed  super 
tendent  of  heading  for  the  Milwaukee  company,  assuming  charge  of  «" 
formerly  under  the  direction  of  Mr.  Davidson's  department.  Both  J 
Cahill  and  Mr.  Crocker  have  been  associated  with  the  company  for 
number  of  years,  in  immediate  charge  of  the  departments  whose  wi 
they   now  direct. 

MR.  MASON  B.  STARRING  has  been  elected  president  of  the  Chics 
Oak  Park   Elevated  Railroad   Company,   succeeding  the   late  Clarence 
Knight.  Mr.  Starring  is  now  president  of  the  Northwestern  Elevated  R. 
road    Company    of    Chicago,   and   as   the    two    companies   are   closely  as ; 
ciated,  the  choice  is  a  natural  one.     Like  Mr.   Knight,   Mr.   Starringr  '*i 
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t.y  profession.  He  was  formerly  counsel  and  afterward  general 
I  Mser  of  the  Chicago  City  Railway  Company.  He  belongs  10  the 
nleiii  school  of  public-utility  operators  and  is  noted  for  bis  frankness 
I'llcaling  with  the  public. 

,IR.  ARTHUR  niLLIAMS.  chief  inspector  of  the  New  York  Edison 
(iipaiiy,  will  sail  on  the  steamship  Olympic  on  July  26  for  a  semi-pleasure 
J  semi  busine«  trip  abroad.  Mr  Williams  will  visit  London,  Paris,  Ber- 
1  tnJ  Leipzig  and  if  time  permits  will  motor  through  parts  of  Ireland  and 
gti'^em  France,  returning  to  New  York  in  September.  He  will  seek 
t:lric«l  novelties  for  the  cominR  New  York  Electrical  Exhibition,  but  will 
i-rest  himself  chiefly  in  studying  ce'tain  phases  of  welfare  work,  such  as 
i,  co-opcral've  protection  movcmeiu  against  non-employment  existing  in 
Ipiin  »nd  social  economics  as  exemplified  by  Mr.  Lloyd  George  in 
Iidoo. 

rfR.  W.  If.  BRICGS  has  been  appointed  assistant  sales  manager  of 
tj  WesUnghouse  Electric  &  Manufacturing  Company,  with  headquarters 
i^n  FrancisC"  and  with  jurisdiction  over  the  Pacific  Coast.  Mr.  Briggs 
K  h««n  engaged  in  the  electrical  business  since  1886,  when  he  began  as 
ijoy  in  the  arc  lamp  department  of  the  California  Electric  Light  Com- 
py.  Later  he  was  connected  with  the  Electric  Improvement  Company, 
J  for  three  vais,  from  1893,  was  electrician  for  a  mining  company  in 
ITio.  In  1S96  he  joined  the  sales  force  of  the  Fort  Wayne  Ele>:trc 
(npany,  and  became  connected  with  the  sales  department  of  the  Wes'.- 
i'h^ate  company  in  1899,  becoming  district  manager  in  1905,  which  po 
s*i>i  be  held  np  to  the  time  of  his  present  appointment. 
jfR.  OSBORS  UQNNETT  has  been  appointed  smoke  inspector  of  the 
r  of  Chicago  by  Mayor  Harrison,  succeeding  Xlr.  Paul  D.  Bird,  re- 
s?ted,  anH  *\c  3,^p(>intment  has  been  confirmed  by  the  City  Council. 
X'Mimnett,  who  ba^  been  Western  editor  of  Power,  was  named  on  the 
mmmcndation  of  the  chairman  of  the  Smoke  Abatement  Commission, 
»,t'h  is  an  advisory  committee  of  citizens.  His  practical  experience  in 
p'er-plant  operation,  embracing  railroad,  marine  and  stationary  work 
«  covering  a  peri.-,d  of  twelve  years,  followed  by  five  years  in  technical 
jrnalisro,  make  him  well  equipped  for  his  new  position.  Mr.  Monnett 
h  resigned  his  ^ditoria!  position  and  will  give  his  entire  time  to  his  new 
d  es  IS  soon  as  he  can  arrange  his  business  affairs  to  that  end.  The 
>         -i  the  smoke  in-^pcv^r  is  $4000  a  year. 


Trade  Publications. 


At  IX'.M  -Ili.ATING.— Warren  Webster  &  Company,  Camden,  N.  J., 
I*  jast  puublished  an  attractive  pamphlet  entitled  "Webster  V'acuum 
I  iting  System  in  the  Boston  City  Hospital."  It  describes  the  installa- 
t«  in  the  face  of  unusual  obstacles  of  their  "Hy-Lo"  or  Type  "D"  sys- 
te  in  twent>--six   buildings   of   this   hospital. 

VLTERN.^TIXGCURRENT  POTENTIOMETER.— H.  Tinsley  & 
Cnpany,  Eldon  Park,  South  Norwood,  England,  have  issued  a  de- 
sptire  price  list  of  Dr.  C.  V.  Drysdale's  alternating  current  potenti- 
c;ter.  The  list  touches  only  on  some  of  the  applications  of  the 
u  rument,  but  enough   to  allow  one   to  judge   of  its  wide   possibilities. 

'ISPATCHER'S  SIGN.\LS  FOR  ELECTRIC  INTERURBAN 
IILROADS.— Bulletin  No.  1001  of  the  Stromberg-Carlson  Tele- 
pne  Manufacturing  Company,  Rochester,  N.  Y.,  describes  in  detail 
i'  dispatcher's  signal  system,  which  is  a  standard  semaphore  controlled 
e-thcally  by  the  train  dispatcher,  the  semaphore  being  located  at 
eo  siding  or  turn-out. 

LECnUC.\LLY  DRIVEN  LAUNDRY  MACHINERY.— The  Hurley 
Vhioe  Company,  21-39  South  Qinton  Street,  Chicago,  is  sending  out 
aactirely  illustrated  circulars  showing  applications  of  the  Thor  electric 
l?idry  machines  for  private  residences,  apartment  houses,  public  insti- 
Vfooa,  etc  One  motor  is  connected  to  washing  machine  and  wringer, 
••'.hat  arashing  and  wringing  may  be  done  at  the  same  time. 


BUSINESS  NOTES. 

IHE  STAND.\RD  ELECTRIC  MANUFACTURING  COMPANY,  of 
Ctago,  has  been  incorporated  to  manufacture  and  sell  electric  fixtures 
»i  specialties.  The  incorporators  are:  E.  O.  Immel,  George  N.  B. 
I*es  and  Lester   L.   Falk. 

■HE  B.  F.  STEVENS  STA\"E  COMPANY,  of  Martinsville,  Va.,  has 
"sht  the  insulator  pin  and  bracket  business  of  the  Pilliod  Lumber 
tnpany,  of  Swanton,  Ohio,  and  is  now  prepared  to  furnish  oak  pins 
a    brackets   in    laige   quantities. 

EWINDING  OF  TRANSFORMERS.— Owing  to  the  Sanitary  District 
0  Chicago  having  changed  its  lighting  distribution  from  12,000  volts  to 
0  volts,  the  Pittsburgh  Transformer  Company  will  rewind  20  trans- 
fmers  for  the  new  service,  the  sizes  varying  from  5  to  50  kw. 

HE  METROPOLITAN  ELECTRICAL  SUPPLY  COMPANY,  Chl- 
c  3.  has  taken  the  agency  for  the  Everson  Manufacturing  Company 
Vfiura  cleaning  machines,  of  which  demonstrations  will  be  made  at 
tl  Metropoliun  main  store,  180  West  Lake  Street,  and  branch  store, 
'East  Jackson  Boulevard. 

;RIZE  for  knife  switch  "SLOGAN."— The  winner  of  the  $100 
ored  as  a  prize  by  the  Mutual  Electric  &  Machine  Company,  Wheeling, 


W.  Va..  for  a  "slogan"  for  "Bulldog"  knife  switches  will  he  announced 
the  first  week  in  September.  The  Mutual  company  states  that  thousand.* 
of   suggestions  were   recciveil   from  dilTcrenl  pans  of  the   world. 

MR.  HARRY  J.  MARKS  will  hereafter  act  as  the  sole  agent  in  the 
Metropolitan  district  for  the  American  Engine  Company,  Bound  Brook, 
N.  J.  Mr.  Marks  has  installed  a  large  number  of  American-Ball  en- 
gines, including  both  simple  engines  and  the  .\merican-Call  .\ngle  com- 
pound engine,  under  a  great  variety  of  'conditions  and  for  different 
services. 

THE  CUTLER-HAMMER  .MANUFACTURING  COMPANY  has 
added  70,000  sq.  ft.  of  manufacturing  area  to  its  Milwaukee  factory, 
through  its  extension  across  the  street  to  a  large  modern  two-story 
building  formerly  occupied  by  a  woodworking  establishment.  A  number 
of  improvements  arc  also  being  made  in  the  buildings  which  form  the 
principal  group  of  the  .Milwaukee  factoiy. 

FEDERAL  UTILITIES,  INCORPORATED.-Messrs.  James  M. 
Rhett,  formerly  with  R.  L.  Day  &  Company;  Bayard  C.  Hopping,  for- 
merly with  Post  &  Flagg  and  I.ee,  Higginson  &  Company,  and  Wallace 
L.  Durant,  formerly  with  Millet,  Roe  &  Hagen,  have  become  asso- 
ciated with  Federal  Utilities,  Inc.  These  gentlemen  will  act  as  rep- 
resentatives  of   the   company   in    negotiating   securities. 

THE  W.  K.  PALMER  COMPANY,  of  Kansas  City,  Mo.,  has  re- 
cently contracted  with  the  Texas.  Gulf  &  Northern  Railway  Company 
or  all  surveys,  reports  and  other  engineering  work  required  in  connec- 
ti-n  with  this  company's  proposed  new  line  from  Tucumcari,  N.  M.,  to 
Sbn  .Antonio,  Tex.,  a  distance  of  between  500  and  600  miles.  Engineering 
corps  will  be  put  in  the  field  at  once  and  the  work  pushed  to  completion 
as  rapidly  as  oossible. 

TAYLOR  STOKERS— The  American  Ship  Windlass  Company  reports 
two  notable  orders  just  received  for  Taylor  stokers.  The  first  is  for 
twelve  stokers  for  <hc  New  York  Edison  Company,  making  a  total  in- 
stallation in  the  Waterside  station  of  Taylor  stokers  for  52,650  hp  of 
loileis.  The  second  is  for  five  Taylor  stokers  for  the  United  States 
naval  gun  factory  at  Washington,  D.  C.  These  stokers  are  to  be  used 
under   300-hp    water-tube    boilers. 

W.  IRWIN  CHEYNEY,  Philadelphia  representative  of  the  Diehl 
Manufacturing  Company  for  the  past  nine  years,  has  resigned  his  posl- 
tioji  and  will  represent  another  company  in  the  same  territory  with  a 
complete  line  of  apparatus,  at  a  location  to  be  announced  later.  Mr. 
Cheyney  has  an  extensive  acquaintance  throughout  Pennsylvania,  New 
Jersey,  Delaware  and  Maryland,  and  has  been  in  the  electrical  ma- 
chinery  business   for   the    past   twenty-two   years. 

PITTSEURGH  TRANSFORMERS.— A  sectional  catalog  issued  by  the 
Delta-Star  Electric  Company,  Chicago,  is  devoted  to  an  exposition  of 
the  Pittsburgh  Weatherproof  transformers  for  use  in  securing  new  busi- 
ness along  transmission  lines.  Recommendations  are  made  as  to  the 
best  method  of  installation,  lightning  protection  and  grounding  of  the 
secondary  system.  A  complete  description  is  also  given  of  Delta-Star 
high  tension  specialties  for  both  indoor  and  weatherproof  mounting. 

COLUMBIA  LAMP  MAIN  SALES  OFFICE.— The  main  sales  office 
of  the  Columbia  Incandescent  Lamp  Company,  which  has  been  located 
for  the  past  nine  years  with  the  works  at  2115  Locust  Street,  St.  Louis, 
will  be  moved  about  Sept.  1  to  the  fifth  floor  of  the  Equitable  Building, 
northwest  corner  Sixth  and  Locust  Streets,  St.  Louis,  Mo.  This  removal 
will  bring  the  sales  office  of  the  Columbia  company  to  the  center  of  the 
business  activity  of  the  city,  making  it  more  convenient  for  visiting 
customers. 

HICKS'  VOLTAGE  REGULATOR  FOR  AUTOM.\TIC  HYDRO- 
ELECTRIC SERVICE.— M.  A.  Hicks,  Springfield.  Vt.,  has  received  an 
order  from  Lewisburg,  W.  Va.,  for  a  direct-current  relay  mounted  in  a 
cabinet,  together  with  a  set  of  worm  gear,  worm  friction  clutch,  etc., 
for  a  voltage  regulator  to  control  a  small  hydroelectric  plant  which  will 
operate  automatically.  This  is  a  duplicate  of  apparatus  suppNed  by  Mr. 
Hicks  in  1905  to  a  plant  in  Hartland,  Vt.,  which  was  described-  in  these 
columns,  and  which  continues  to  operate  successfully  without  regular 
attendance. 

THE  KNICKERBOCKER  CONSTRUCTION  COMPANY,  with  of- 
fices in  the  Hudson  Terminal  Building,  New  York  City,  has  opened  a 
Chicago  oflice  at  912-913  Mcdinah  Building,  in  charge  of  Mr.  Ruffsel  N. 
Edwards,  as  Western  manager  and  chief  engineer,  Mr.  Edwards  was 
graduated  from  Purdue  in  1903  and  served  four  years  with  the  Arnold 
Company,  following  which  he  was  associated  with  Mr.  R.  S.  Feurtado, 
consulting  engineer,  also  of  Chicago,  The  Knickerbocker  Company 
acts  as  engineer,  constructor  and  operator  of  electric  railways,  elec- 
tric-lighting plants,   transmission   systems  and   other  public  utilities. 

GENERAL  MOTORS  CaMPANY'S  ENGINEERING  LABORATORY. 
— .Arthur  D.  Little,  Inc.,  chemists  and  engineers,  Boston,  Mass.,  have  been 
selected  to  organize  artU  direct  an  engineering  department  for  the  General 
Motors  Company,  Detroit,  Mich.  Mr.  D.  T.  Randall,  the  resident  director, 
has  been  connected  with  the  former  organization  for  some  years,  and  has 
had  extended  experience  in  engineering  problems  as  well  as  in  the  equip- 
ment and  direction  of  several  testing  laboratories.  Mr.  Randall  was 
formerly  professor  of  mechanical  engineering  at  the  University  of 
Illinois,  and  later  was  in  charge  of  the  fuel  investigations  and  producer 
and  gas-engine  tests  car.-ied  on  by  the  United  States  government.  He 
w-ill  be  assisted  in  his  new  position  by  several  men  detailed  from  the 
Arthur   D.   Little,   Inc.,   organization. 
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UNITED  STATICS  PATENTS   ISSUED  JULV   il,  1911. 
[Prepared  by  Robert  Starr  Allyn.   16  E.xchange  Place,  New  York.] 

997,262.  ELECTRIC  TROLLEY  WHEEL;  W.  H.  Mean.  Ferndalc,  Pa. 
App.  tiled  Dec.  22,  1910.  The  grooved  body  has  a  limited  rocking 
motion  while  the  extended  flanges  run  true. 

997,280.  ELECTRIC  CONTROLLER;  A.  C.  Ea.stwood,  Cleveland.  Ohio. 
App.  filed  Sept.  24,  1910.  A  master  controller  and  resistance  cut- 
outs with  windings  to  prevent  operation  of  the  master  while  a  re- 
sistance cut-out  is  closed. 

997.282.  INTERIOR-CONDUIT  DISTRIBUTION:  F.  W.  Erickson. 
New  York.  N.  Y.  .Vpyi.  filed  Oct.  14,  1910.  "Sheet-metal-moldiug" 
joint,   titling  or  connection. 

997,288.  CONXECTINi;  CIRCUIT  FOR  TELEPHONE  EXCHANGES: 
E.  D.  Hall,  New  York,  N.  Y.  App.  filed  Dec.  8,  1910.  A  connecting 
circuit  for  uniting  lines  of  different  character,  having  manual  and 
electromagnetic  means  independently  governing  the  inclusion  of  in- 
ductive means. 

997,295.  SMOOTHING  DEVICE:  A.  Hofheimer,  York,  Pa.  App.  filed 
Dec.  8,  1910.  A  die  supported  by  an  angular  hood  and  with  a  burner 
beneath.  For  ironing  down  an  insulating  coating  on  an  electrical 
conductor. 

997.308.  TRANSMITTING  APPARATUS  FOR  WIRELESS  TELEG- 
RAPHY; G.  Marconi.  London,  England.  App.  filed  July  15.  1910. 
A  battery  of  low  resistance  in  an  oscillation  circuit  has  moving 
terminals   and   bridging    jiieces    rotated    rapidly    between    them. 

997,316.     ELECTRIC   SWITCH:    T.    Morse   and   F.   T.    Kaelin,    Montreal, 


997,670— Electric     Water     Heate 


997,882— Ele 


Fur 


1909.      A   knife    switch    for    large 


Canada.      App.    filed    Ju 

pacity,  with  a  lock. 
997,332.     CIRCUIT-BREAKER:    W.    M.    Scott,    Philadelphia,    Pa.      App. 

filed  May  25,    1910.      A  sensitive   lock   for  a   non-cIoSable   switch.      A 

laminated  main  contact,  a  metallic  shunt  contact  and  a  carbon  shun! 

contact. 
997,337.     MAGNETIC  SHIELDS  FOR  ELECTRIC  MACHINES:  C.  H. 

Smoot,  Chicago,  111.     App.  filed  Feb.   16.  1907.     Stationary  cylindrical 

shields  of  magnetic  material   surround   the  end  portions  of  the  rotor 

and  cover  the  metal  retaining  bands.     For  high  speed. 
997,339.     OZONIZER;   Jan    Steynis,    New   York,   N.    Y.      App.    filed   Sept. 

15,    1909.      .-V    hollow    electrode    containing    an    insulating    liquid    and 

a    cooling    pipe    therein.      One    side    of    the    high-tension    circuit    and 

the  cooling  device  are  grounded. 
997,397.     CIRCUIT      CONTROLLER;      A.      C 

Borough,    Pa.      App.    filed    March    16,    1911 

switch-operating   mechanism    (see   Patent  N 

rails.      Cleans   for   inoving   the   contacting 


the 


Livennore,  Edgewood 
Operated  conjointly  by 
329,643)  and  by  switch 
imbers   and   for   holding 


997,406.     KEY-SOCKET  SWITCH  MECHANISM:  H.  J.  Morey  &  F.  A. 
Brogden,   Syracuse    N.   Y.     .^pp.   filed   March    1,    1911.      Rfitating  key 
metal  yoke  into  contact  position  and  a  spring 
nd  break  for  incandescent  lamp  sockets. 


and 

for  lifting.  Double"make 
997,413.  ELECTRIC  INCANDESCENT  LAMP;  H.  C.  G.  Remane  Ber- 
lin, Germany.  App.  filed  Oct.  3,  1905.  A  metallic  member  has  a 
smooth  globular  portion  in  which  the  filament  is  embedded  ,by  fusion 
and  sudden  cooling. 

997,458.  ELECTRIC  BRAKE;  J.  N.  Mahonev,  Wilkinsburg,  and  W.  M. 
Austin,  Swissdale,  Pa.  App.  filed  Aug.  29.  1908.  The  running  con- 
troller of  a  car  is  also  employed  for  breaking  by  moving  the  handle 
backward  from  the  usual  "off"  position.  The  axis  of  the  handle  is 
eccentric    to  -         ,  . 


997,463.  ELECTRIC  HEATER;  F.  P.  Mies,  Chicago,  111.  App.  filed 
Jan.  25,  1910.  A  heating  conductor  is  wound  on  the  blades  of  a 
fan  in  a  casing.  A  switch  automatically  closes  the  circuit  when  the 
fan   reaches  a  predetermined  speed. 

997,467.  ELECTRIC  COOKER;  W.  Nichols,  Denver,  Col.  App.  filed 
March  II,  1910.  A  combined  heater  and  "fire.less  cooker.  Heating 
coils  are  arranged  in  a  disk  (on  legs)  to  be  inserted  in  a  non-heat- 
conducting   receptacle. 

997,515.     SIGNALING  APPARATUS;   H.   Shoemaker,  Jersey  City,  N.  J. 


capacity    transters    iii 

to  a   radiating  condu.. 

emaker,  Jer.sev  City,  N. 

eceiver.      A    division   fn 


Api).    filed    Nov.    15.    1910.      "Wireless"    tr 

having    inductance    and    substantially    no 

from   a  high-frequency  oscillation   producer 
997,516.     RECEIVING  APPARATUS:  H.  SIio 

App. -filed    Nov.    15,    1910.      "Wireless"    r 

Patent    No.     997.515.      A    link    circuit    ha 

stantiallv  no  capacity  is  in  inductive  rclati< 

conductor  and  a   receiver  circuit. 
997.520.      CONTROLLER:    M.    S.    Towson,   Cleveland,    Oliio.      App.  r.l- 

May    19,   1909.     .A   motor  having  two  sets  of  field-coil  sections  aii»l 

controller   having   means   for   varying  the   relation   of  the   sections 

one  set   with   resnect   to   one   another  and  for  varying  the   number  ■ 

effective   sections   of   the   other   set. 
997.576.     TROLLEY    FOR    ELECTRIC    RAILWAY;    J.    H.    Mountai: 

Terre  Haute,   Ind.     App.   filed  March  31,   1911.     .\  "harp"  yielding 

held    against    rotation    in    a    tubular    pole.      Tubular    bosses    for   tl 

wheel   engaged  by  springs. 
997,579.    DYNAMO-ELECTRIC   MACHINERY;    C.    A.    Parsons   and  . 

H.    Law,    Newcastle-upon-Tyne,    England.      App.    filed    July    9.    190 

Auxiliary   conductors   in    the   air   gap    (of   a    rotating   armature)   co 

nected   in   parallel    with   embedded   conductors   to    reduce   tendency 

spark. 

997.589.  MIXTURE  FOR  CO.XTING  ELECTROTYPE-JIOLD  FORM; 
A.     J.     Williams.     Washington,     D.     C.       App.     filed     Dec.     14,     191 
Graphite,    lampblack    and    alcohol.      The    wax    impression    surface 
first  coated  with  graphite  and  alcohol. 

997.590.  INDICATOR-ACTUATING  MECHANISM:  T.  P.  Wilson,  I. 
Angeles,  Cal.  App.  filed  March  14,  1910.  A  track  switch  for  el. 
irically  actuated  station  indicators.  A  depending  arm  from  the  car 
forced'  into  contact  with  the  rail. 

997,594.  TFXEPHONE  REPEATER:  W.  Anderson,  Longdale,  Okl 
App.  filed  Nov.  12.  1909.  For  long-distance  work.  Two  transni' 
ters,   two    receivers   and    two   inductoriums. 

997.597.  CURRENT  COLLECTOR  OR  TROLLEY:  W.  Arter,  Ric 
mono  Hill,  N.  Y.  App.  filed  Dec.  28,  1908.  A  contitct  roller  jou 
naled  in  the  ends  of  a  resiliently  supported  frame,  resilient  suppoi 
ing  arms  for  supplemental  conductors  mounted  between  parall 
plates   on   the  frame. 

997.598.  LOCK  FOR  SOCKET  SHELLS:  T.  A.  C.  Both.  New  Yor 
N.  Y.  App.  filed  April  29,  1911.  Locking  bolts  parallel  to  tl 
axis  pass  through  flanges  in  the  body  and  screw  into  a  flange  1 
the  cap.     For  use  in  "husks." 

997.610.  PROCESS  OF  MAKING  ONE-PIECE  RADIATOR  SECTION! 
F.  A.  Feldkamp.  Vailsburg,  N.  J.  App.  filed  Sept.  15,  1910.  Tv 
deposits  are  electrolytically  made  on  a  core  and  the  core  removed. 

997,651.  TELEGRAPHIC  RECORDING  APPARATUS:  T.  McClell.11 
De  Bingham,  London,  England.  App.  filed  July  22,  1910.  Tl 
rays  of  light  from  a  meniscus  in  a  capillary  tube  pass  through 
microscope   and    are    received    on   a    photographic    plate. 

997,670.      ELECTRIC    WATER    HEATER;    T.    IL    Ilallbere.    New   Y01 
N.  Y.     App.  filed  Jan.  31,  1908.     A  tapered  heating  coil  is  positioni 
in    the    heater    so    that    water    may    flow    therethrough.      Attached 
the  base   of  the   faucet. 

997,681.     COMBINED  THROTTLE  AND  AUTOMATIC  STOP  VALVI 
A.  W.    Lenderoth,   Stapleton,   N.   Y.     App.   filed   Nov.    19,   1910.     F 
protecting     steam     engines     (etc.)     from     overspeeding     in     case 
governor   failure. 

997.692.  SIGNALING  APPARATUS;  C.  P.  Nachod,  Philadelphia,  V 
App.  filed  Oct.  13,  1908.  Railroad  block  light  and  disk  in 
casing. 

997.756.  TELEPHONY;  G.  C.  Cummings,  Western  Springs,  III.  A\ 
filed  Oct.  14,  1909..  Connection  between  substation  and  central  ^| 
tion.  The  telephone  receiver  at  a  called  station  constitutes  1 
signal   receiver. 

997,759.  ELECTRIC  SWITCH:  C.  W.  Denny,  Kennsington,  Londi. 
England.  App.  filed  July  30,  1910.  .\utomatic  tumbler  for  lighti. 
or   small    power    circuits. 

997.768.  PROCESS  OF  MAKING  ONE-PIECE  RADIATOR  SE 
TIONS:  F.  A.  Feldkamp.  X'ailsburg,  N.  L  App.  filed  Sept.  I 
1910.  Division  from  Patent  No.  997,610.  Metal  is  deposited  on  t 
surface   portion  of  the  core  within  the  opening  and  outwardly. 

997,838.  THERMO-ELECTRIC  CIRCUIT-BREAKER;  E.  W.  Leepi 
Chicago,  III.  App.  filed  May  28,  1904.  A  toothed  wheel  is  secur 
by  a  heat-susceptible  compound  on  a  resistance  rod.  -A  sprir 
controlled  mechanism  controls  catch  and  tends  to  turn  the  rod. 

997.879.  TREATMENT  OF  REFRACTORY  M.'VTERIALS;  E.  Wei 
traub,  Schenectady,  N.  Y.  App.  filed  Dec.  4,  1906.  Impure  bor 
is  heated  in  a  mercury-vapor  arc.  The  product  is  washed  'i 
decanted. 

997.880.  TREATMENT  OF  REFRACTORY  M.\TERIALS:  E.  Wt 
traub,  Lynn,  Mass.  App.  filed  Dec.  4.  1906.  Division  of  Pal. 
No.  997.879.  A  conducting  body  is  treated  as  an  anode  in 
mercury-vapor  arc   operating  in   hydrogen. 

997.881.  APPARATUS  FOR  THE  TREATMENT  OF  REFRACTOI 
MATERIALS;  E.  Weintraub,  Schenectady.  N.  Y.  App.  filed  D' 
4,  1906.  Division  of  Patent  No.  997,879.  A  mercury-arc  c( 
tainer   serves  as   a   furnace. 

997.882.  ELECTRIC  FURNACE;  E.  Weintraub.  Lynn,  Mass.  App.  HI 
Julv  2,  1906.  A  furnace  charge  serves  as  anode  for  heating  arc  m 
sealed   envelope.      Division   from   Patent   No.   997,883. 

997.883.  TRE.\TMENT  OF  REFRACTORY  M.\TERIALS;  E.  W. 
traub,  Schenectady.  N.  Y.  App.  filed  July  2,  1906.  A  powder  (su 
as  tantalum)  is  compressed  unto  a  coherent  body  and  used  as 
anode   in   an   envelope   with  a  mercury  arc. 

997,897.      ELECTRIC    RAILWAY    SWITCH-OPERATING    MECHA 

ISM;    H.    L.    Blattle.    Providence,    R.    I.      .\pp.    filed    Dec.    27,    1"' 

The    switch    tongue    is    thrown    automatically    by    the    use    of   elecl 

magnets   controlled   by   the   motorman. 

997.924.      THERMO-ELECTRIC    CIRCUIT-BREAKER:    E.    W.    Leep 

'  ision    from   Patent  > 

a    push-button  swit 
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struction.  and  the  trolley  the  usual  pantograph  and  bow. 
The  details  of  the  control  seem  to  be  very  thoroughly 
worked  out,  and  the  whole  equipment  seems  very  business- 
like. The  choice  of  the  single-phase  system  for  this  moun- 
tain line  is  quite  in  accordance  with  recent  foreign  prac- 
tice, the  European  engineers  having  with  few  exceptions 
looked  with  little  favor  on  the  third-rail  equipment  with  its 
costly  distributing  system,  especially  since  most  lines  so  far 
electrified  have  been  characterized  by  somewhat  moderate 
traffic.  What  the  European  choice  would  be  for  fast  trunk- 
line  service  remains  to  be  seen,  but  we  think  it  safe  to  pre- 
dict that  it  would  not  include  a  direct-current  feeding 
system.  It  is  rather  interesting  to  speculate,  by  the  way, 
upon  the  probable  effect  upon  electric  traction  should  the 
high-output  mercury  rectifier  be  brought  successfully 
tlirough  its  experimental  stage,  as  now  seems  quite  likely. 
Would  the  third-rail  brigade  still  stand  by  their  intrench- 
ments,  or  would  they  execute  a  sudden  change  of  base  and 
trust  to  outflanking  the  alternating-current  hordes  by  work- 
ing a  transformation  upon  the  locomotive  itself  ?  Certainly 
things  would  begin  to  happen  in  very  short  order.  In  any 
event,  such  a  system  as  we  are  here  considering  is  able  to 
give  a  good  account  of  itself  in  any  company,  for  it  is 
skilfully   designed   and   executed   in    a    most   workmanlike 


APPROXIMATE  METHOD  OF  DETERMINING  POWER-FACTOR. 

The  usual  method  of  measuring  power-factors  in  single - 
phase  circuits  is  to  measure  the  volt-amperes  by  the 
product  of  the  simultaneous  readings  of  a  voltmeter  and  an 
ammeter,  and  the  watts  by  a  wattmeter  in  the  same  circuit. 
The  ratio  of  the  watts  to  the  volt-amperes  is  the  power- 
factor  of  the  circuit  beyond  the  point  of  measurement. 
This  method  involves,  however,  the  simultaneous  use  of  a 
voltmeter,  an  ammeter  and  a  wattmeter,  each  adapted  in 
range  to  the  particular  conditions  under  observation.  In 
the  article  which  appears  on  page  273  Prof.  C.  M.  Jansky 
points  out  a  useful  method  of  measuring  power-factors  on 
two-phase  or  three-phase  circuits  of  properly  balanced 
voltage,  involving  only  the  use  of  a  pair  of  ammeters  and 
the  ratio  of  their  simultaneous  readings.  With  suitable 
switching  connections  a  single  ammeter  inserted  succes- 
sively in  two  branch  circuits  can  be  made  to  serve,  thus 
reducing  the  instrunie.nts  required  to  one  ammeter,  the 
switches  and  two  banks  of  lamps. 

The  principle  of  deriving  any  required  difference  in 
phase  from  two-phase  or  three-phase  circuits  in  this  way 
has  been  known  for  some  time,  having  been  first  set  forth 
in  an  article  by  Dr.  Kennelly  in  our  columns  in  the  issue 
of  Aug.  10,  1899,  but  its  adaptation  by  Professor  Jansky 
to  the  measurement  of  power-factors  with  a  single  ammeter 
is  ingenious  and  seems  to  be  new.  It  is  not  claimed,  of 
course,  that  this  double-ammeter  method  is  more  precise 
than  the  voltmeter-ammeter-wattmeter  method,  when  care- 
fully calibrated  instruments  are  available ;  but  that  in  small 
stations,  with  limited  instrument  equipment,  it  is  much 
more  probable  that  a  suitable  ammeter  will  be  available 
than  the  three  instruments  of  the  ordinary  test.  Moreover, 
even  if  the  three  instruments  are  forthcoming,  but  are  not 


in  accurate  calibration,  it  is  likely  that  the  ratio  of  tv 
readings  on  one  and  the  same  ammeter  will  be  more  near 
correct  than  the  ratio  of  one  reading  on  a  wattmeter  to  tl 
product  of  an  anuneter  and  a  voltmeter  reading.  Inciden 
ally,  it  may  be  observed  that  substantially  the  same  pi: 
may  be  carried  out,  with  only  a  little  more  complicatio 
by  employing  two  successive  readings  of  a  voltmeter  aero 
resistances,  instead  of  two  successive  readings  of  an  ar 
meter  in  the  circuits ;  so  that  the  principle  of  the  methc 
may  still  be  employed  when  a  voltmeter,  instead  of  an  ai 
meter,  is  the  only  measuring  instrument  available.  Wafj 
hour  meters  are  held  up  to  more  rigid  specifications 
accuracy  at  the  present  time  than  they  were  expected 
meet  a  few  years  ago.  A  commercial  watt-hour  met 
registering  under  full  load  on  a  circuit  at  50  per  ce 
power-factor,  or  less,  is  placed  at  a  considerable  disa 
vantage,  and  it  is  behaving  well  if  its  indications  a 
within  4  per  cent  of  the  truth  under  these  conditions.  ( 
course,  carefully  calibrated  new  instruments  can,  and  t 
register  more  precisely  than  this ;  but  the  instrume 
which  has  been  long  in  service  and  has  suffered  soi- 
deterioration  is  the  one  apt  to  fail  under  such  tests. 


THE  ENGINEER  AND  PUBLIC  SERVICE  COMMISSIONS. 

Three  of  the  papers  presented  at  the  Chicago  conventi 
of  the  American  Institute  of  Electrical  Engineers  show 
the  importance  of  the  position  occupied  by  the  public-sei 
ice  commissions  as  intermediaries  between  the  consunii 
public  and  the  public-service  corporations.  In  his  presidt 
tial  address  Professor  Jackson  emphasized  the  need  of 
policy  of  fairness  toward  both  interests,  and  the  parti 
pation  by  the  engineer  in  the  future  relations  between  1 
companies  and  the  consumers  upon  whose  patronage'  1 
former  thrive,  which  latter  point  was  reiterated  later  by  J 
John  W.  Lieb,  Jr.  Perhaps  if  there  had  been  more  ■ 
gineering  and  less  promotion  and  speculative  banking  in 
affairs  of  these  companies  in  the  past,  the  public  would  1 
have  been  so  insistent  on  rigorous  legislation  for  the  regu 
tion  of  public-service  corporations.  However  that  may 
the  established  properties  require  now  a  wholesome  ch 
acter  of  business  management,  to  which  the  engineer  1 
contribute  in  a  great  and  increasing  degree,  and  the  sp 
of  the  times  makes  it  logical  for  the  engineer  to  assum 
leading  place  in  the  management  of  public  utilities. 
questions  of  capital  value  and  the  life  of  materials,  a  ' 
lateral  part  of  the  study  of  depreciation,  are  in  partici 
issues  for  the  engineer  and  the  accountant  to  meet,  and  t 
involve  the  very  life  of  the  companies.  Among  the  conif 
relations  with  which  the  engineer  and  the  connnission  arc 
deal,  these  two  questions  stand  forth  to  demand  earnest  ■ 
just  consideration.  The  full  and  frank  public  statement; 
financial  results  which  Professor  Jackson  recommends 
help  in  making  fair  decisions  and  a  public  spirit  ur  ■ 
which  these  questions  will  lose  their  threatening  aspec 

In  discussing  at  length  the  subject  of  appraisals,  '■ 
Byllesby  makes  a  plea  that  the  commissions  be  compose(  t 
men  who  are  conversant  with  the  business  over  which  t ) 
hold  jurisdiction.  Some  of  the  commissions  have  one  m  - 
ber  who  has  had  practical  experience  in  a  branch  of  on''' 
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he  several  classes  of  public  utilities,  but  this  is  held  to  be 

nadequate  representation,  and  the  attempt  to  overcome  the 

'cfect  is  generally  limited  to  the  employment  of  experienced 

ssistants.    In  the  make-up  of  the  commissions  it  has  been 

ssumed.  as  a  rule,  that  these  bodies  were  constituted  to 

.rotect  the  public  from  the  ravages  of  the  corporation ;  but 

ince  the   corporation   needs   protection   from   certain   olc- 

lents  of  the  public,  the  commission,  whatever  training  its 

nembers  may  have  had,  should  exact  justice  without  par- 

^ality.    One  objection  to  service  as  a  member  of  a  conimis- 

ion  is  that  the  salary  is  usually  smaller  than  that  which  can 

e  secured  from  a  corporation  in  a  position  of  corresponding 

esponsibility.    Another  is  that  tenure  of  office  is  uncertain 

vhether  the  service  rendered  has  been  faithful  or  otherwise. 

nd  this  consideration  repels  good  men.     New  York  State. 

lor  instance,  has  only  recently  furnished  two  examples  of 

He  retirement  of  thoroughly  competent  commissioners,  one 

'<i  whom  was  a  specialist  in  transportation  matters,  to  make 

iace  for  political   favorites.     Still  another  reason,  which 

'e  think  ought  to  have  no  foundation  in  actual  experience. 

r  the  idea  that  if  a  man  leaves  a  corporation  and  goes  to 

commission,  he  is  making  unfair  use  of  his  experience  and 

ill  harass  corporate  interests  in  the  future.    A  competent 

lan  should  be  able  to  keep  his  self-respect  and  serve  either 

le  corporation  or  the  commission,  passing  from  the  one  to 

le  other.    Mr.  Floy  in  his  paper  on  depreciation  wisely  ad- 

'ocates  the  uniform  use  of  terms  and  an  equally  thorougli 

nnsideration  of  all  phases  of  public-service  problems.  That 

'lis  is  a  duty  which  engineers  should  not  ignore  every  one 

llio  is  familiar  with  current  court  and  commission  decisions 

till  admit.     The  engineer  and  the  corporation  should  not 

'ave  the  study  of  principles  entirely  to  the  commission. 

having  a  direct  interest  in  the  solution  of  the  problems,  they 

Sould  investigate  to  the  fullest  extent  that  their  means  will 

trmit,    and    by    advocating    reasonable    and    satisfactory 

lurses  they  should  lead,  rather  than  be  led  by,  the  commis- 

'ons. 


AWI-WEATHZR  SUGGESTIONS. 

The  recent  long-continued  period  of  unusually  warm 
eather  over  a  large  portion  of  the  United  States  em- 
lasized  the  fact  that  electrical  energy  offers  a  convenient 
ethod  of  alleviating  summer  temperatures  in  several  direc- 
)ns.  These  advantages  are  exploited  by  the  larger  and 
lire  enterprising  electric-service  companies,  but  there  are 
.obably  thousands  of  the  smaller  companies  that  do  not 
i^asure  up  to  their  opportunities  in  pressing  home  to  con- 
imers — almost  literally  striking  while  the  iron  is  hot — the 
arm-weather  bene5ts  that  may  be  had  by  the  public  gen- 
•ally  by  the  varied  uses  of  electricity.  Six  weeks  of 
•  mmer  still  remain,  probably,  and  now  is  the  time  for  the 
;ant  manager  to  convince  his  present  or  prospective  cus- 
imcr,  while  the  recollection  of  temperatures  of  from  90 
<g.  to  100  deg.  is  still  fresh  in  his  mind,  that  he  and  his 
mily,  or  his  employees,  can  work  or  play  with  greater 
<iciency  and  comfort  by  taking  advantage  of  electrical 
•■^encies.  This  is  in  particular  an  excellent  time  for  the 
^esman  to  direct  attention  to  the  fact  that,  of  all  forms 
<!|  commercial  illuminants,  electric  lamps  dissipate  the  least 
•iat.     The  merchant   should  be  in   a  receptive   frame  of 


mind  just  now  to  consider  the  tungsten  cluster  for  his  store- 
rather  than  the  gas  "arc"  or  other  forms  of  lighting;  and 
after  the  recent  "hot  spell"  the  slight  increase  of  cost — 
should  there  be  any,  and  there  may  not  be — may  not  look 
so  formidable. 

Ice  was  in  almost  unprecedented  demand  during  the 
warm-weather  period  and  the  importance  of  methods  of 
refrigeration  also  was  greatly  accentuated.  In  many  locali- 
ties there  was  fear  of  ice  famine,  and  in  numerous  instances 
ice  companies  raised  their  prices  50  per  cent  or  more.  The 
ice  situation  is  one  to  which  the  central-station  company 
should  give  the  most  careful  study.  This  journal  has  made 
an  especial  eflfort  during  the  last  two  years  to  point  out 
central-station  possibilities  in  relation  to  ice-making  and 
refrigeration.  A  mass  of  information  has  been  presented 
which  should  be  of  especial  value  at  the  present  time.  Many 
electric-service  companies  may  engage  profitably  in  ice 
making  direct.  Others  may  find  it  more  practical  to  sell 
electrical  energy  to  outside  ice  producers.  In  addition, 
there  is  the  supply  of  electrical  energy  to  refrigerating 
plants,  from  the  large  systems  used  in  warehouses  and 
stores  to  the  small  domestic  sizes  adapted  to  houses  and 
apartments.  The  probability  of  a  notable  electrical  expan- 
sion in  the  direction  of  ice  making  and  refrigeration  seems 
to  be  most  promising,  and  few,  if  any,  central-station  com- 
panies can  afford  to  neglect  to  give  the  subject  careful  at- 
tention. Of  course,  the  comforting  electric  fan  has  been  an 
alleviator  of  summer  weather  conditions  for  many  years, 
but  this  year  the  demand  in  cases  far  exceeded  the  supply, 
although  unusual  preparations  had  been  made  before  the 
season  began.  Aside  from  the  increase  in  connected  load,  the 
little  rotary  fan  is  one  of  the  best  possible  advertisers  of 
electricity.  "You  realize  the  convenience  of  the  electric 
fan,"  says  the  enterprising  solicitor;  "why  not  use  electricity 
also  to  drive  the  sewing  machine  or  to  operate  a  vacuum 
cleaner  or  a  washing  machine ':" 

Electric  heating  and  cooking  devices  are  particularly  ap- 
preciated in  warm  weather.  Consider  that  boon  to  house- 
wives, the  electric  flatiron,  making  possible  ironing  on  the 
porch,  upstairs  in  the  sewing-room,  or  in  any  place  that  is 
cool  or  convenient  w-here  an  electric  outlet  is  within  prac- 
ticable distance  of  a  connecting  cord.  Parenthetically,  this 
is  a  good  season  to  call  the  attention  of  owners  and  archi- 
tects to  the  advantages  of  baseboard  outlets  in  new  apart- 
ment buildings  and  residences.  The  convenience  of  the  elec- 
tric toaster  and  the  electric  cofYee  percolator  are  apparent 
for  light  summer  breakfasts.  The  servant  problem,  when 
mistress  and  maid  may  have  divergent  vacation  plans,  is 
often  more  acute  in  summer,  and  electrical  domestic  con- 
veniences may  enable  the  woman  of  the  house  to  dispense 
with  an  unsatisfactory  servant  during  the  lighter  household 
demands  of  the  warm  months.  To  electrical  men  there  is 
nothing  novel  in  the  recital  here  presented.  But  we  are 
convinced  that  very  many  electric-service  companies  do  not 
make  the  most. of  their  warm-weather  opportunities.  If 
this  belief  is  correct,  the  present  propitious  season  is  the 
time  to  begin  a  local  campaign  in  hundreds  or  thousands  of 
American  cities  and  villages,  when  Old  Sol  has  softened 
the  possibly  hitherln  refractory  disposition  of  the  pros- 
pective customer. 
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Members   of   Wire  Manufacturers'  Associations  Fined. 

On  July  25  Judge  Archibald,  of  I'ennsylvaiiia,  silling  on 
the  criminal  bench  of  the  United  States  Circuit  Court  of 
Xew  York,  disposed  of  the  cases  against  the  members  of 
the  seven  wire  manufacturers'  associations  who  were  in- 
dicted on  June  29  for  combination  in  restraint  of  trade.  A 
fine  of  $1,000  was  imposed  for  one  indictment  against  each 
nieniber  and  $100  for  each  additional  indictment,  the  in- 
dividual fines  thus  ranging  from  $1,000  to  $1,700.  When 
the  case  was  called  thirty-seven  of  those  indicted  and 
present  entered  pleas  of  nolo  contendere,  those  who  had 
originally  pleaded  not  guilty  substituting  this  plea.  Most 
of  the  remaining  eighty-three  men  who  were  indicted  on 
June  29  are  abroad,  and  it  is  understood  that  these  and 
others  now  on  vacation  will,  as  they  return  home,  enter 
the  same  plea  and  be  subjected  to  the  same  fine. 

United  States  District  Attorney  Wise  opposed  the  recep- 
tion of  the  plea  offered,  stating  that  under  general  legal 
practice  the  plea  of  nolo  contendere  is  in  the  nature  of  a 
compromise  betw-een  the  District  Attorney  and  the  de- 
fendant and  that  such  a  compromise  had  not  been  entered 
into  in  the  present  cases.  "Here  are,"  he  said,  "a  group 
of  men  who  represent  practically  the  entire  industry  in 
this  country' — practically  95  per  cent  of  that  industry — 
w-ho  have  entered  upon  an  agreement  which  upon  its  face 
was  as  clear  a  violation  of  the  law  as  has  ever  come  before 
me.  I  do  not  wish  it  to  appear  that  the  District  Attorney 
has  a  part  in  this  agreement,  and  I  am  not  willing  to  have 
this  precedent  established  in  this  court.  Nolo  contendere 
is  a  plea  accepted  in  mild  misdemeanor  cases,  while  the 
offense  here  is  punishable  as  a  felony." 

In  reply  Judge  Archibald  said  that  the  plea  nolo  con- 
tendere is  a  well-established  plea.  "It  results  in  a  sen- 
tence, and  in  that  respect  entirely  fulfils  the  law.  All  the 
government  asks  is  that  the  law  shall  be  vindicated  and 
the  sentence  shall  be  appropriate  to  the  offense.  I  do  not 
understand  that  the  plea  represents  any  compromise  be- 
tween the  government  and  the  defendants.  It  is  virtually 
a  concession  so  far  as  results  are  concerned."  The  plea 
was  then  ordered  to  be  entered,  and  in  passing  sentence 
Judge  Archibald  said: 

"This  is  what  you  might  call  a  trade  oft'ense.  It  is  an 
offense  which  by  an  act  of  Congress  is  against  the  interests 
of  the  business  world.  Congress  has  declared  that  com- 
binations in  restraint  of  trade  shall  not  exist.  It  seems  to 
nie  that  I  am  not  going  out  of  the  way  when  I  say  that 
just  what  is  meant  by  this  law  has  remained  in  considerable 
uncertainty  up  to  this  time.  We  now  know  exactly,  or 
very  nearly,  what  it  means,  and  from  this  time  on  there 
will  be  no  excuse;  but  I  feel  justified  in  looking  upon  what 
has  occurred  in  the  past  in  this  light,  and,  therefore,  I 
certainly  regard  this  as  calling  for  nothing  except  a  proper 
vindication  of  the  law  bv  a  fine.  The  e.xtent  of  that  fine 
is  somewhat  difficult  for  me  to  fix,  but  it  should  be  a  sub- 
stantial fine  and  I  will  impose  $1,000  in  this  case  on  each 
defendant.  Let  him  pay  the  costs  and  a  fine  of  $1,000  in 
this  case.  I  cannot  bring  myself  to  put  a  fine  of  $1,000 
in  each  of  these  cases  where  the  defendant  has  pleaded 
and  been  sentenced  to  a  fine  of  $r,ooo.  and  in  the  second 
case  I  shall  modify  it  to  $100." 


New  Bureau  of  New  York  Edison  Company. 

To  the  already  large  number  of  bureaus  established  by 
the  New  York  Edison  Company  for  the  purpose  of  in- 
creasing the  efficiency  of  its  service  there  has  just  been 
added  a  Bureau  of  Large  Building  Oversight,  organized 
primarily  for  the  purpose  of  bringing  about  an  economy 
in  consumption  by  large  users  of  the  electric  light. 

A  corps  of  men  will  be  maintained  who  will  do  nothing 
but  keep  a  general  supervision  over  the  manner  in  which 
electricity  is  used  in   large  buildings.     They  will  see  that 


lamps  are  not  left  burning  when  they  are  not  actually   - 
i|uired,  will  keep  oversight  that  an  economical  lamp  wh  1 
has  burned  out  is  not  replaced  with  a  lamp  that, has  1 
efficiency,  and  wherever  possible  will  recotiitnend  chaii 
in  the  style  of  lamps  used  in  order  that  the  custnmer  ii 
effect  a  reduction  in  his  lighting  bills. 

It  often  happens  that  when  a  private  generating  stat  1 
has   been   closed   down   the   New    York   Edison    Comp; 
installs  a  complete  equipment  of  tungsten  lamps.     It  tl 
begins,  to  educate  the  owners  and  tenants  in  the  ways  ; 
economy.     Often  the  lesson  is  a  hard  one  to  teach,  for;-i 
the  days  of  the  private  plant  it  made  very  little  differeie 
whether  a  lamp  burned  all  night  and  whether  several  laris 
burned  when  there  was  really  no  need  for  them.     Thj 
was  a  fixed  sum  appropriated  for  the  maintenance  of  le 
plant  and  a  few  lamps  more  or  less  made  little  differen. 
Tenants,    of    course,    used    electricity    on    an    extravagt 
scale.     With  the  electricity  to  be  paid  for  at  so  much  .r 
kw-hour  it  has  made  all  the  difference  in  the  world  whet  r 
the  lights  were  turned  off  when  not  required  or  were 
burning.     When   the  cost   of   energy   used   was  compa 
with  the  cost  of  maintaining  a  plant  the  central  station  < 
bound  to  appear  in  an  unfair  light. 

With  the  new  bureau  it  is  expected  a  great  change  '  j 
be  brought  about.     The  "economy  men"  will  spend  tl]r 
time  in  the  buildings,  and  as  has  been  said  before  will  e 
that  lamps  are  promptly  switched  oft'  when  there  is  no  11 
for  them.     They  will  also  take  care  that  carbon  lamps 
not  substituted  when  a  tungsten  lamp  burns  out,  and 
make    whatever    suggestions    may    seem    practicable   as 
the  arrangement  of  lighting  fi.xtures.    They  will  take  d,  ■ 
meter  readings  for  charting  as  a  record  to  show  the  c 
sumption    from   day  to  day,   the   weather   conditions  a? 
light  and  darkness  being  also  recorded. 

Economy   men   are   now   keeping   the   record   of  cun 
consumption  in  the  American  Surety  Building,  100  Brc 
way;    the    Holland    House,    at    Broadway    and    Thirt:|l 
Street;  the  Lotos  Club,  in  Fifty-seventh  Street,  and  W  - 
rav's    Restaurant,    in    Fortv-second    Street. 


Electrical  Laboratory  Equipment  of  the  New  Yo 
Public  Service  Commission,  Second  District. 


Among  the  apparatus  in  the  electrical  laboratory  of 
New  York  Public  Service  Commission,  Second  Distric 
a  double  motor-generator  set  for  obtaining  alternating  1 
rent  of  various   frequencies   and   power-factors,  consis 
of   a   40-cycle   induction   motor   driving   two    shunt-woi 
direct-current  generators.     These  generators  are  each  ( 
trolled  by  a  Tirrill  regulator.     One  of  the  generators 
plies  current  for  all  fields,  while  the  other  supplies  cur  it 
for  the  armature  of  a  direct-current  motor  which  drives  le 
second  unit.     This  latter  consists  of  the  shunt-wound,  1- 
rect-current  motor  mentioned,  which  drives  three  alte 
tors.    Two  of  these  alternators  are  four-pole  machines, 
rated  at   no  volts   and  220  volts,  three-phase;   the  0 'f 
15  volts,  three-phase.     The  rotors  of  these  machines  'f 
keyed  on  the  shaft  in  the  same  position.     The  stator  of" 
iio-volt  machine  is  movable  with  respect  to  the  rotor, 
by   exciting   the   potential   coils   of   wattmeters   from 
machine  and  the  current  coils  from  the  15-volt  machiti' 
artificial   power-factor   may   be   obtained   for  testing 
poses.     The   third   machine   is   an   eight-pole,  single-pi '"^ 
generator.     The  speed  of  the  second  unit  may  be  alt^ 
from  650  r.p.m.  to  2400  r.p.m.  by  altering  the  field  or  aiJ- 
ture  excitation  on  the  direct-current  motor,  which  gives  i.v 
frequency  from  22J/J  cycles  to  140  cycles.     There  is  al  a 
control   switchboard   for  this  set  equipped   with   frequi-y 
indicators  and  voltmeters. 

Two  sets  of  batteries  are  used  for  testing  purposes,  i* 
rated  at  15  amp,  eight-hour  discharge,  20  volts;  the  cer 
at  160  volts,  J-4  amp.     These  batteries  are  charged  frc^  ^ 
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i-TCury-arc  rectifier  panel  operated  from  the  40-cycle  siip- 
|-  service  of  the  Municipal  Gas  Company.  The  coniniis- 
i.n  has,  also,  as  laboratory  instruments,  a  General  Electric 
Itentiometor  with  galvanometer,  lamp,  scale,  volt  box  and 
Instances:  six  Weston  standard  cells:  one  Weston  labora- 
fy  standard  voltmeter  with  resistances,  and  one  Westing- 
luse  precision  wattmeter,  range  5  amp  to  100  amp.  The 
•  •ondary  standards  include  wattmeters,  millivoltmeters 
al  shunts,  and  ammeters.  A  decade  box  is  used  in  meas- 
ling  resistances.  The  entire  cost  of  this  equipment  was 
^.ut  $7,000. 


Convention  of  Ohio  Electrical  Association. 


By  Telegraph. 

The  seventeenth  annual  convention  of  the  Ohio  Electric 
tht  Association  was  opened  by  President  E.  H.  Beil, 
/Voungstown,  Tuesday  afternoon,  July  25,  at  beautiful 
('dar  Point  on  Lake  Erie.  A  40-mile  gale  on  the  lake 
tting  several  days  preceding  the  convention  had  some- 
viat  interfered  with  the  passenger  schedules  of  lake  ves- 
£s.  and  acted  to  withdraw  most  of  the  water  from  San- 
c^ky  Bay,  so  that  the  Cedar  Point  ferries  were  for  a 
tie  unable  to  run,  lending  a  touch  of  adventure  to  the 
(beriences  of  those  who  arrived  for  the  first  day  of  the 
ssions.    The  registration  the  first  day  was  350. 

*n  his  official  address,  after  referring  to  the  arrange- 
r'nts  for  the  convention,  President  Beil  spoke  of  the 
sength  of  the  Ohio  Association,  which  now  numbers 
rSety-three  active  members,  out  of  160  central-station 
ciipanies  in  the  State,  and  eighty-two  associate  members. 
fuching  on  the  legislative  enactment  converting  the  State 
lilroad  Commission  into  a  body  with  powers  to  regulate 
sf  public  utilities,  the  speaker  declared  that,  while  the 
Ate  law  is  not  all  that  the  companies  might  desire,  it 
Hertheless  contains  many  fair  provisions. 

NIajor  C.  B.  Wilcox,  of  the  Sandusky  Gas  &  Electric 
(nipany,  welcomed  the  convention  to  Cedar  Point  in  a 
gicious  speech,  which  he  closed  with  a  reference  to  the 
a  first  slow,  but  now  rapid,  growth  of  the  electrical  art, 
Cficluding  with  the  advice  that  the  public  should  receive 
are  enlightenment  on  central-station  problems.  Wher- 
t'.T  trouble  occurred  between  the  public  and  corporations 
ts  may  be  traced,  declared  Major  Wilcox,  to  the  public's 
Ik  of  understanding  of  the  problems  of  the  latter,  and 
V  urged  the  association  to  prosecute  a  vigorous  campaign 
t"  education. 

The  report  of  Secretary  D.  L.  Gaskill,  of  .Greenville. 
iidered  an  itemized  account  of  treasury  transactions 
sSwing  a  substantial  balance  to  the  credit  of  the  associa- 
tn.  The  secretary  also  presented  the  names  of  a  number 
Cnew  members  and  commended  the  work  of  the  president 
*"1  committees  of  the  association. 

n  his  paper  entitled  "Why  the  Central  Station  Should 
Ike  Over  the  Isolated  Plant"  Mr.  Waldo  Weaver,  chief 
C'ineer  for  the  Detroit-Toledo  interurban  railway,  pointed 
rt  the  limitations  of  isolated-plant  operation  and  the 
Kerior  advantages  in  economy,  reliability,  convenience 
all  safety  of  central-station  service.  The  subject  of  re- 
pcing  isolated  plants  was  further  discussed  by  Messrs. 
t  H.  Gardner,  of  Dayton :  C.  L  Crippin,  of  Yourtgstown ; 
I'  L.  Gaskill,  of  Greenville,  and  W.  C.  Anderson,  of 
Ciiton.  Mr.  O.  B.  Reemelin,  of  Dayton,  then  presented 
•<  paper  on  "Record  Systems  for  ilodern  Central  Sta- 
tns,"  which  included  reproductions  with  explanations  of 
t-  various  blank  forms  used  in  the  work  of  the  Dayton 
Cnpany,  covering  customers'  data,  inspection  permit,  serv- 
1'  order,  pole  records,  meter  orders,  transformer  records, 
"iter  records,  complaint  sheets,  etc.  The  subject  of  orders 
vs  further  discussed  bv  Mr.  J.  T.  Kermode.  of  Cleveland, 
al  Messrs.  J.  G.  Gilniartin.  of  Toledo;  C.  C.  Smith,  of 


Bradford,  and  J.  C.  Martin,  of  Wilmington,  recounted 
their  own  practice  in  removing  service  drops  when  disr 
connecting  premises. 

On  Tuesday  afternoon  the  ladies  were  entertained  at  a 
musicale  and  card  party  at  "The  Breakers"  hotel,  and  in 
the  evening  there  was  an  informal  dinner  tendered  all 
members  of  the  convention,  followed  by  dancing.  Dips 
in  the  lake  provided  diversion  for  all  during  odd  hours. 
A  number  of  elaborate  exhibits  were  arranged  by  the 
manufacturers  in  the  building  where  the  sessions  were 
belli,  and  a  feature  of  this  display  of  electrical  apparatus 
was  the  booth  of  the  meter  committee,  of  which  Mr.  J.  G. 
Gilniartin,  Toledo,  is  chairman.  A  wide  assortment  of 
electrical  measuring  instruments  was  shown  and  attend- 
ants were  on  hand  to  explain  their  use  to  inquirers. 

The  session  of  Wednesday  morning,  with  Vice-president 
W.  C.  Anderson,  of  Canton,  in  the  chair,  was  opened  by 
Mr.  J.  T.  Kermode.  of  Cleveland  .who  presented  a  paper 
entitled  ".\pplication  of  Mercury-.'Xrc  Rectifiers  Installed 
on  Central-Station  Lines,"  which  was  discussed  bv  Messrs. 
G.  H.  Stickney,  R.  E.  Russell  and  W.  S.  Culver,  of  Schen- 
ectady, N.  Y.,  and  W.  C.  Anderson,  of  Canton.  Mr.  A. 
M.  Seeger,  of  Toledo,  next  read  a  paper  entitled  "Limit- 
ing the  Energy  Demand  and  Voltage  Variations  of  a  Cir- 
cuit by  Floating  a  Flywheel  Motor-Generator  on  the  Line," 
reporting  the  results  of  operating  such  a  set  in  connec- 
tion with  the  Toledo  ore-dock  unloaders,  described  in  the 
issue  of  the  Electrical  World  dated  Feb.  23.  The  paper 
was  discussed  bv  Messrs.  O.  H.  Hutchings,  of  Dayton; 
W.  S.  Culver,  W.  C.  Anderson,  J.  G.  Gilmartin.  J.  T.  Ker- 
mode, T.  I.  Buckwell.  of  Toledo,  and  W.  C.  Anderson. 
Mr.  G.  A.  Doeller,  of  Dayton,  closed  the  morning's  pro- 
gram with  a  paper  on  "Boulevard  Lighting  Systems,"  in 
which  methods  of  arc  and  incandescent  street  lighting 
were  described,  typical  installations  being  cited  and  forms 
of  agreement  for  such  lighting  reproduced.  This  paper 
was  discussed  by  Messrs.  G.  H.  Stickney,  W.  S.  Town- 
send,  of  East  Liverpool;  D.  L.  Gaskill,  W.  D.  H.  Garner, 
T.  D.  Buckwell  and  C.  S.  Davidson,  of  Newark. 

The  chairman  of  the  committee  on  motors,  Mr.  B.  H. 
Gardner,  submitted  a  report  calling  attention  to  the  inter- 
esting characteristics  of  the  new  unity  power-factor  Wag- 
ner single-phase  motor,  which  was  described  in  the  Elec- 
trical World  in  the  issue  of  June  i.  Mr.  C.  N.  Jewett,  of 
St.  Louis.  Mo.,  also  discussed  this  device.  During  Wednes- 
day morning  the  ladies  of  the  convention  were  entertained 
at  a  bowling  party  and  in  the  afternoon  were  taken  for  a 
launch  ride  on  Sandusky  Bay.  Later  the  central-station 
men  challenged  the  associate  members  present  to  a  ball 
game,  and  in  the  evening  an  informal  banquet  was  ten- 
dered to  all  members  of  the  convention  in  the  dining  hall. 


Another    Report    Coming  on  St.  Louis  Rate  Situation. 

Mr.  W.  J.  Hagenah,  chief  statistician  for  the  Wisconsin 
Public  Service  Commission,  who  recently  served  as 
expert  for  the  city  in  the  Chicago  telephone  and  gas  rate 
controversies,  has  been  engaged  by  the  Union  Electric  Light 
&  Power  Company,  of  St.  Louis,  to  make  a  study  of  its 
property  investment  and  operating  costs,  bearing  upon  the 
determination  of  a  fair  and  equitable  schedule  of  rates  for 
the  sale  of  electric  energy  in  St.  Louis. 

As  has  been  reported  in  these  columns,  the  Union  Elec- 
tric Company  is  now  contesting  a  recent  city  ordinance 
limiting  its  charges  to  g'/i  cents  per  kw-hour.  This  ordi- 
nance will  become  effective  in  October,  six  months  from  the 
date  of  its  signing  last  April,  but  by  a  clause  in  the  en- 
abling act  creating  the  St.  Louis  Public  Service  Commis- 
sion the  company  has  availed  itself  of  its  right  to  appeal 
and  a  review  of  the  case  is  promised  for  the  fall  term  of 
the   local   circuit   court.     The   company   declares  that   the 
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rate  fixed  is  too  low  and  is  disproportionate  to  the  actual 
cost  of  delivering  the  service.  The  status  of  the  ordinance 
is  also  to  be  attacked  on  legal  grounds.  Meanwhile  Mr. 
Hagenah  and  his  corps  of  assistants  are  now  in  St.  Louis 
studying  the  valuation  of  the  company's  property,  its  oper- 
ating costs,  rates,  etc.,  and  the  findings  resulting  from  this 
investigation  are  promised  in  a  report  to  be  made  public 
about  Sept.  i. 


Toledo  Rate  Situation. 


Judge  Johnson  in  the  Common  Pleas  Court  at  Toledo, 
Ohio,  has  overruled  the  demurrer  of  the  Toledo  Railways  & 
Light  Company  to  the  petition  of  the  city  for  the  enforce- 
ment of  an  ordinance  fixing  the  rate  to  consumers  at  8  cents 
per  kw-hour,  with  a  discount  of  i  cent.  Judge  Johnson  said 
that  the  court  cannot  compel  the  company  to  accept  that 
rate,  but  that  it  must  either  accept  it  or  give  up  the  use  of 
the  streets.  It  can  withdraw  from  the  city  whenever  it 
pleases,  but  so  long  as  it  occupies  the  streets  it  must  con- 
form to  such  regulations  as  the  city  may  make  so  far  as  the 
rate  is  concerned. 

It  seems  that  the  court  overruled  the  company  in  almost 
every  material  contention.  Its  demurrer  was  based  upon 
the  ground  that  an  action  of  this  kind  cannot  properly  be 
brought  before  a  court  of  equity  and  that  the  petition  and 
ordinance  did  not  constitute  an  adequate  cause  for  action. 
The  court  held,  however,  that  it  retained  its  jurisdiction  in 
cases  involving  the  validity  of  ordinances  regulating  public 
ulilities  which  were  passed  before  June  30,  191 1. 

The  court  held  the  contention  of  Attorney  Barton  Smith 
that  the  discount  of  i  cent  is  illegal  to  be  unsound.  The 
fixing  of  a  discount,  he  said,  is  part  of  proper  rate  regula- 
tion. The  court,  however,  expressed  some  doubt  as  to  the 
city's  rights  to  fix  a  minimum  payment  of  50  cents  a  month 
and  require  the  company  to  furnish  meters  free  of  charge. 
The  city  will,  therefore,  ask  for  a  restraining  order  to 
prevent  the  company  from  charging  more  than  8  cents  per 
kw-hour,  with  a  discount  of  I  cent,  until  the  final  hearing 
of  the  case,  which  will  not  take  place  for  about  six  weeks. 

Attorney  Barton  Smith  assured  the  court  that  no  con- 
sumer's service  will  be  discontinued  because  of  insistence 
on  the  payment  of  the  rate  fixed  by  the  city,  but  that  re- 
ceipts will  not  be  given  for  payment  in  full  of  the  bills. 
The  payments  will  be  credited  on  account  pending  the  final 
termination  of  the  suit. 


Ohio  Public  Utility  Law. 


At  the  meeting  this  week  of  the  Ohio  Electric  Light 
Association  Mr.  D.  L.  Gaskill,  secretary  of  the  associa- 
tion and  president  of  the  Greenville  (Ohio)  Electric 
Light  &  Power  Company,  presented  a  paper  entitled  "The 
Utility  Law  of  Ohio  and  Its  Application  to  Electric-Light 
Companies,"  which  gives  an  analysis  of  the  provisions  of 
the  act. 

In  opening,  Mr.  Gaskill  pointed  out  that  the  Ohio  Elec- 
tric Light  Association  was  probably  the  first  body  of  its 
kind  to  recognize  the  desirability  of  a  utility  law  properly 
drawn  and  administered,  and  controlling  the  public  func- 
tions exercised  by  public-service  corporations  of  the  State. 
Upon  invitation  eleven  years  ago  one  of  the  Massachusetts 
Public  Service  Commissioners  addressed  the  association, 
then  in  session  in  Cincinnati,  and  later  some  efifort  was 
made  by  its  officers  to  procure  public-service  legislation 
modeled  somewhat  after  the  Massachusetts  law.  The  cen- 
tral-station men  of  Ohio  were  then  willing  to  give  the 
State  control  of  the  rates  and  service  in  return  for  protec- 
tion from  ruinous  and  sometimes  dishonest  competition, 
but  the  public  was  not  at  that  time  sufficiently  educated  in 
the  matter  of  public-utility  regulation.  In  taking  up  the 
Ohio   public-utility   bill    recently   passed,    Mr.    Gaskill    de- 


clared that  while  of  some  benefit  both  to  the  public  an(  0 
the  central  stations,  it  is  far  from  satisfactory  owin|  0 
much  of  it  being  "the  handiwork  of  the  demagogue  rl 
lobbyist." 

The   Ohio   Public    Service   Commission   consists   of  1  r 
members,  who  are  prohibited  from  being  in  any  way  in  ■- 
ested  in  any  public  utility,  a  provision  which  Mr.  Gaslj 
says  will  generally  insure  inexperienced  men  poorly  fi  d 
for  the  offices  they  are  to  fill.     The  members  are  gi  n 
power   and   jurisdiction   to   supervise   and   regulate   pu  c 
utilities  and  to  regulate  the  mode  and  manner  of  makg 
all  tests,  valuations  and  inspections,  all  their  investigati  s 
and   hearings   being  open   to   the   public.     They   have  e 
right   to   examine   any   official,   employee   or   agent  of    y 
utility    under    oath    and    to    invoke    the    authority    of    y 
Common    Pleas   judge   to   compel   the   giving   of   testimy 
upon  any  matter  upon  which  he  may  be  lawfully  inteii- 
gated ;   to   examine   all   books  or   contracts   or   records  i 
any  utility;  to  examine  and  keep  informed  of  the  condi'r 
of   any   utility,   its   capitalization,   management,    f ranchi 
accommodations  afforded  by  its  service  to  insure  the  sa 
and  security  of  the  employees  and  the  public ;  to  have  c 
sight  of  the  manner  of  carrying  out  the  terms  of  its  fi 
chises    and    charter    requirements ;    to    require   any  pu 
utility  to  file  with   the  commission   any   contract  whicl 
may    have   with    any    other    public    utility    relating   in 
way  to  the  business ;  to  establish  and  classify  a  systen 
accounts  to  be  kept  by  the  public  utility  and  to  presc 
a    form,   and   may   order   changes   at   any   time   in  any 
counts  that  are  being  kept  either  in   form  or  in  the  it 
thereof. 

Section  14  provides  that  "Every  public  utility  shall 
nish   necessary   and   adequate   service   and    facilities  wl 
shall  be  reasonable  and  just,  and  every  unjust  or  un 
sonable  charge  for  such  service  is  prohibited  and  declad 
to  be  unlawful,"  while   Section   15   provides   that   "E\  " 
public  utility  shall  furnish  with  respect  to  its  business  ' 
instrumentalities    and    facilities    as    shall   be    adequate 
in  all  respects  just  and  reasonable.     All  charges  made 
demanded  for  any  service  rendered  shall  be  just  and 
sonable  and  not  more  than  allowed  by  law  or  by  ordci 
the    commission.      Every    unjust    or    unreasonable   ch; 
made   for  any  service,  or  in  connection  therewith,  01 
excess  of  that  allowed  by  law  or  by  order  of  the  conn 
sion,  is  prohibited  and  declared  to  be  unlawful." 

These  sections,  Mr,  Gaskill  says,  are  sweeping  in  ti  . 
nature.  What  is  necessary  and  adequate  service  is  a  \y 
much  disputed  question.  What  would  be  adequate  ser  f 
for  one  would  be  entirely  inadequate  for  another, 
-what  would  be  reasonable  in  some  conditions  would 
unreasonable  in  others.  It  is  probable,  however,  that  c 
commission  will  apply  these  two  sections  in  a  spirit  t 
fairness  rather  than  on  a  level,  arbitrary  rule  which  wc  1 
suit  no  one  and  work  irreparable  injury. 

Section   16  provides  that  no  public  utility  shall  dire 
or  indirectly,  or  by  any  special  rate,  rebate,  drawback  ' 
other  device  or  method,  charge  any  person  a  greater  or 
compensation    for   any    services   rendered,   except   as  i 
vided  in  the  act,  than  it  charges  any  other  person  for 
ing   a    like   and   contemporaneous   service   under   the  s; 
circumstances  and  conditions.     Nor  shall   free  service- 
service  for  less  than  actual  cost  be  furnished  for  the  1 
pose  of  destroying  competition.     Section   19  provides  1  >■ 
nothing    in    the    act    shall    be    taken    to    prohibit    a   puC 
utility  from  entering  into  any  reasonable  arrangement  va 
its    customers   or   employees    for   the   division   or   distr:  - 
tion  of  its  surplus  profits  or  providing  for  a  sliding  sie 
of  charges;  or  providing  for  a  minimum  charge  for  s( - 
ice  to  be  rendered,  unless  such  minimum  charge  is  ni  e 
or  provided  for  bv  the  terms  of  the  franchise  or  ordina  « 
under   which    such   public    utility   is   operated ;    or   proli  t 
a  classification   of  service  based  upon   the  quantity  u  1. 
the  time  when  used,  the  purpose  for  which  used,  the  di  ' 
tion   of  use,   and   any   other   reasonable   consideration;  f 
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providing  any  other  financial  device  that  may  be  prac- 
icable  or  advantageous  to  the  parties  interested.  No 
'.uch  arrangement,  sHding  scale,  minimum  charge,  classifi- 
ration  or  device  shall,  however,  be  lawful  unless  filed 
vith  and  approved  by  the  commission.  Every  public  util- 
ty  is  required  to  conform  its  schedule  of  rates,  tolls  and 
liarges  to  such  arrangement,  sliding  scale,  classification 
ir  other  device,  which  arrangement  shall  be  under  the 
upervision  and  regulation  of  the  commission,  and  subject 

0  change,  alteration  or  modification  by  it. 

:  These  two  sections  Mr.  Gaskill  considers  of  positive 
benefit  to  the  central  stations  of  the  State  in  that  they  give 
'  valid  argument  against  a  party  who  insists  upon  a  spe- 
iial  rate,  and  allow  any  reasonable  classification  of  busi- 
'ess  so  that  competition  can  be  made  upon  a  fair  and 
Ven  ground. 

1  While  under  Section  18  rates  in  force  July  i,  191 1,  must 
tc  filed  with  the  commission  by  Oct.  i  and  a  printed  copy 
ii  such  rates  shall  be  placed  in  such  manner  as  the 
bmmission  may  order,  Mr.  Gaskill  is  of  the  opinion  that 
his  need  not  be  done  until  the  commission  actually  makes 
he  order  that  it  shall  be  done. 

Section  20  prohibits  any  discrimination  in  a  class  or 
:hedule  adopted  for  any  particular  class  of  business. 
yiich  prohibition.  Mr.  Gaskill  says,  extends  to  the  utmost 
mils  of  imagination ;  and  where  discounts  have  been 
llowed  for  the  payment  of  bills  within  a  specified  time 
•lese  discounts  must  be  enforced  or  else  done  away  with 
htirely.  That  is,  if  the  ten  days  have  expired,  where 
^ch  a  rule  is  in  force,  no  discount  can  under  any  cir- 
umstances  be  allowed  if  payment  is  made  after  said 
triod  has  elapsed. 
WTiere  contracts  have  been  made  and  are  not  terminable 
V  notice  they  may  be  carried  out.  Where  rates  have 
ten  filed  and  it  is  desired  to  change  the  same  it  may  be 
bne-by  giving  thirty  days'  notice  to  the  commission. 
few  schedules  must  be  filed,  but  the  consent  of  the  com- 
tission  is  not  required  to  make  such  change.  Where, 
bwever,  complaint  is  filed  against  any  rate  by  any  one 
^  upon  the  initiative  of  the  commission  the  utility  shall 
fve  fifteen  days'  notice  and  thereafter  a  hearing  had  upon 
i)e  complaint.  After  the  hearing  the  commission  shall 
Jake  such  order  as  it  believes  to  be  proper,  taking  into 
t)nsideration  the  value  of  the  property  of  the  utility  under 
'msideration,  excluding  the  value  of  the  franchises,  but 
tcluding  the  amount  needed  for  surplus,  depreciation  and 
mtingencies  and  all  other  matters  that  should  be  consid- 
red  proper  expenses  and  charges  in  the  operation 'of  the 
sility,  and  after  considering  all  these  things,  fix  a  proper 
ite  to  be  charged  by  the  utility.  A  rehearing  is  provided 
ir  upon  the  application  of  either  party,  and  the  costs  may 
f  apportioned  or  adjusted  against  either  party  at  the 
»tion  of  the  utility  commission. 

Mr.  Gaskill  believes  it  is  reasonable  to  expect  that  cen- 
al  stations  will  experience  little  interference  with  their 
Ites  from  these  hearings,  if  any  are  held,  as  the  nature  of 
'e  business  is  such  that  where  interest  upon  the  invest- 
«nt,  surplus,  depreciation  and  the  thousand  and  one  ex- 
■'nses  incidental  to  the  operation  of  an  electric-light  prop- 
ity  are  taken  into  consideration  by  the  commission  they 
ill  have  to  find,  in  all  fairness,  that  the  rates  as  charged 
■roughout  Ohio  are  too  low  to  provide  for  all  these  items. 
«  concludes  that  it  is  probable  that  central  stations  will 
iperience  little  trouble  from  this  direction,  e.specially  if 
:«  commission  is  filled  by  men  of  good  judgment  and 
^und  discretion. 

rCommenting  on  Section  30,  which  provides  that  the  com- 
ission  may  after  a  hearing  order  such  improvements  and 
ipairs  to  a  public  utility  as  will  promote  the  convenience 
id  welfare  of  the  public,  Mr.  Gaskill  asks  what  would 
ippen  if  the  commission  should  make  such  an  order  and 
'e  utility  should  be  financially  unable  to  carry  it  out.  and 
ijds  that  this  section  will  probably  be  observed  more  in 
■«  breach  than   in   its    fulfilment. 


Section  45  provides  for  a  rehearing  upon  any  order 
made  if  application  for  the  same  is  made  within  thirty 
days  from  the  time  the  order  is  made,  and  additional  evi- 
dence may  be  brought  out  at  such  hearing.  Section  46 
provides  that  the  council  of  any  municipality  may  at  any 
time  within  one  year  from  the  expiration  of  a  contract 
heretofore  made  fixing  the  rate  at  which  the  utility  would 
sell  its  product  proceed  to  fix  such  rate;  and  if  unsatis- 
factory to  the  utility,  it  may  within  sixty  days  file  com- 
plaint before  the  commission,  or  if  unsatisfactory  to  the 
electors  of  the  numicipality,  i  per  cent  of  the  same  may 
file  complaint  in  such  time  and  a  hearing  shall  be  had 
thereon  after  thirty  days"  notice.  If  the  rate  fixed  by  the 
council  is  considered  by  the  utility  as  satisfactory  and  it 
has  accepted  the  same,  then  3  per  cent  of  the  electors  may 
within  sixty  days  file  a  complaint  upon  which  the  usual 
hearing  will  be  given.  The  filing  of  a  complaint  by  a  util- 
ity shall  be  held  to  be  a  consent  of  the  utility  to  continue  to 
furnish  its  product  during  the  entire  time  fixed  by  the 
ordinance  after  the  hearing  is  had  thereon.  Mr.  Gaskill 
says  that  this  section  was  due  to  the  natural  gas  com- 
panies and  will  be  declared  invalid  as  soon  as  the  courts 
get  at  it.  Where  complaint  is  made  to  the  commission  by 
the  utility  of  a  rate  fixed  by  the  council,  it  may  elect  to 
charge  the  rate  in  force  immediately  prior  to  the  new  rate 
so  fixed,  but  an  undertaking  must  be  given  to  refund  to  the 
consumers  the  overplus  charged  if  the  complaint  is  de- 
cided against  the  utility.  Mr.  Gaskill's  comment  is  that 
about  the  only  comfort  to  the  electric-light  companies  of 
the  State  in  this  section  is  a  provision  for  an  appeal,  for 
it  is  to  be  presumed  that  the  commission,  being  required  to 
take  into  consideration  all  the  elements  that  enter  into  the 
cost  of  operating  a  station,  will  allow  a  fair  and  adequate 
rate  to  companies  for  service. 

Section  50  of  the  law  provides  for  an  annual  report  to  be 
made  by  every  utility  which  report  shall  cover  any  sub- 
ject desired  by  the  commission.  Mr.  Gaskill  believes  that 
if  prepared  by  technical  experts  with  no  particular  knowl- 
edge of  the  business  reports  may  be  expected  similar  to 
that  required  by  the  Tax  Commission  of  Ohio,  which  con- 
sumed a  good  part  of  the  time  of  the  central-station  men 
during  all  the  last  winter  and  spring  to  make  out,  and  he 
suggested  that  the  association  appoint  a  committee  to  pre- 
sent its  views  to  the  Utility  Commission,  as  it  is  pos- 
sible that  the  commission  would  welcome  suggestions  as 
to  what  should  be  covered  in  the  report. 

Section  52  provides  that  every  utility  shall  carry  a 
proper  and  adequate  depreciation  or  deferred  maintenance 
account,  unless  the  commission,  after  investigation,  shall 
determine  that  a  depreciation  account  cannot  be  reason- 
ably required.  This  requires  affirmative  action  on  the  part 
of  the  commission  and  the  present  system  of  accounts  need 
not  be  changed  until  it  makes  such  order.  When  made, 
Mr.  Gaskill  says,  the  commission  should  immediately  de- 
termine what  shall  be  proper  and  adequate  charges  for 
the  depreciation  of  the  several  classes  of  property  for 
each  public  utility,  the  charges  to  be  such  as  will  provide 
a  sufficient  sum  over  and  above  the  costs  and  ejtpenses  to 
maintain  and  keep  the  product  of  the  public  utility  in  a 
state  of  efficiency  corresponding  to  the  art  or  industry. 
If  a  narrow  or  strict  construction  is  placed  upon  this  pro- 
vision every  electric-light  company  will,  he  believes, 
eventually  be  compelled  to  quit  business  or  to  give  such 
service  as  will  cause  the  conuuission  to  put  it  out  of 
business  under  the  adequate-service  clause  of  the  law.  To 
central-station  men  it  is  a  well-recognized  fact  that  depre- 
ciation on  different  classes  of  property  is  radically  differ- 
ent. Under  a  strict  construction  of  this  clause  the  com- 
mission might  fix  different  rates  of  depreciation  and  con- 
sequently different  funds  for  each  particular  class  of 
equipment,  such  as  electrical,  steam,  buildings,  pole  line, 
etc.,  and  the  central  station  would  be  prevented  from  draw- 
ing on  any  one  of  these  funds  to  take  care  of  any  equip- 
ment needed  in  any  other  class.    As  an  example,  one  might 
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have  ample  funds  in  the  steam-equipment  depreciation 
fund,  but  would  have  to  borrow  on  short-time  notes  to  pay 
for  equipment  needed  in  the  electrical  department.  Still 
more  startling  is  the  requirement  that  the  depreciation 
fund  nu:st  be  fixed  at  an  amount  that  will  provide  sulVicicnt 
over  and  above  the  cost  and  expense  of  maintenance  to 
keep  the  property  of  the  utility  in  a  state  of  efficiency  cor- 
responding to  the  progress  of  the  art  or  industry.  The 
progress  of  the  electrical  industry  is  so  very  rapid  that  a 
station  is  scarcely  completed  when  it  is  time  to  tear  it 
down  and  rebuild,  and  if  limited  to  the  amount  that  must 
be  set  aside  in  the  depreciation  fund  progress  of  the  indus- 
try will  stop.  Progress  means  increase  in  business  as  well 
as  improvements  in  methods,  and  any  amount  that  the 
commission  would  fix  as  a  proper  depreciation  charge 
would  be  much  less  than  would  be  required  to  keep  up 
with  the  progress  of  the  industry.  The  hope  is  expressed 
that  the  commission  will  take  a  broad  view  of  the  whole 
situation  and  arrive  at  a  rate  that  will  be  just  and  equi- 
table, and  that  the  depreciation  fund  created  may  be  used 
for  new  construction,  extension  or  additions,  or  for  renew- 
ing, restoring,  replacing  or  substituting  depreciated  prop- 
erty in  order  to  keep  the  plant  in  a  state  of  efficiency. 

Section  53  gives  an  appeal  to  the  conmiission  from  an 
order  of  the  council  ordering  or  requiring  extension  of 
lines,  and  after  hearing  upon  such  an  appeal  the  commis- 
sion may  confirm  the  order  of  the  council  or  may  set  it 
aside,  after  taking  income  and  the  costs  of  such  exten- 
sion  into  consideration. 

Section  58  permits  utilities  to  borrow  money  on  notes 
not  running  longer  than  one  year  without  the  consent  of 
the  commission.  This  is  about  the  only  act,  Mr.  Gaskill 
says,  that  can  be  done  without  first  getting  consent.  Pro- 
vision is  made  for  consolidation  of  utilities  by  the  consent 
of  the  commission,  but.  except  as  to  telephone  companies, 
there  is  no  provision  in  the  law  which  will  prevent  the 
establishment  or  granting  of  franchises  to  competitive 
companies,  whether  honest  or  otherwise,  without  the  con- 
sent of  the  commission. 

Section  72  provides  that  any  public  utilitv  dissatisfied 
with  an  order  of  the  commission  fixing  or  confirming  any 
rate  or  any  regulation,  practice,  act  or  service,  or  any  find- 
ing, determination  or  requirement  of  the  commission,  may 
commence  an  action  in  the  Common  Pleas  Court  of  Frank- 
lin County,  Ohio,  or  in  any  county  in  which  is  located  the 
principal  office  of  the  public  utility,  within  sixty  days  after 
such  order  is  made,  against  the  commission  as  defendant, 
to  vacate  and  set  aside  such  order  on  the  ground  that  it  is 
unlawful  or  unreasonable,  in  which  action  summons  may  be 
issued  in  any  county  in'  the  State  and  there  served  upon  the 
adverse  party.  If  such  action  is  taken  the  commission  shall 
cause  a  certified  transcript  of  all  proceedings  had  and  the 
testimony  taken  to  be  filed  with  the  clerk  of  the  court  of 
the  county  in  which  such  action  is  pending  and  file  its 
answer,  and  on  leave  of  court  any  interested  party  may 
file  answer  within  ten  days  after  service.  Such  action  has 
precedence  over  civil  cases  of  a  diflferent  nature  pending 
in  such  court,  and  shall  be  tried  and  determined  as  are 
other  civil  actions,  and  a  party  may  introduce  original  evi- 
dence in  addition  to  the  transcript  of  the  evidence  offered 
by  the  commission.  If  upon  the  trial  of  such  actions  the 
evidence  introduced  by  the  plaintiff  is  found  by  the  court 
different  from  that  offered  upon  hearing  before  the  com- 
mission, or  additional  thereto,  the  court  before  rendering 
judgment  shall  transmit  a  copy  of  such  evidence  to  the 
commission  and  stay  proceedings  in  the  action  for  fifteen 
days  from  the  date  of  such  transmission.  Upon  receipt  of 
the  evidence  the  commission  shall  consider  it  and  mav 
alter  or  modify  its  rulings  and  shall  report  its  action  to  the 
court  within  ten  days.  If  the  commission  rescinds  the 
order  complained  of  the  action  shall  be  dismissed,  and  if 
it  alter  or  modify  the  order  the  judgment  shall  be  ren- 
dered as  though   made  by  the  commission   in  the   first   in- 


stance within  sixty  days  after  the  judgment  of  the  coui 
Either  party  may  appeal  or  take  the  case  up  on  error  : 
any  other  civil  action  and  be  heard  as  other  civil  caus' 
upon  the  calendar. 

The  penalties  for  disobedience  to  the  orders  of  tlie  coi: 
mission  are  severe.  Any  officer  or  employee  who  violati 
or  wilfully  fails  or  neglects  to  obey  the  lawful  orders  of  tV 
commission  is  subject  to  a  fine  of  from  $loo  to  $1,000  c 
imprisonment  of  not  more  than  two  years. 

In  conclusion  Mr.  Gaskill  says  that,  taking  the  law  as 
whole,  it  is  a  disappointment  to  the  utilities.  It  does  n 
protect  from  competition,  but  regulates  services  and  rate 
It  is.  he  considers,  unfair  in  its  provisions  and  will  ha- 
to  be  amended  before  it  will  either  protect  the  consumi 
or  the  utility.  It  will  be  well  to  remember,  he  says,  that 
was  intended  for  the  benefit  of  the  politician  at  clectii 
time  rather  than  the  public,  and  that  in  its  application  i 
teeth  may  be  found  to  be  less  sharp  than  its  langua; 
would  indicate. 


New  York  Commission  News. 


The  Public  Service  Commission,  Second  District,  is 
receipt  of  an  application  for  approval  of  consolidatii 
under  the  name  of  Upper  Hudson  Electric  &  Railro; 
Company  of  the  Schoharie  Light  &  Power  Company,  t 
Catskill  Illuminating  &  Power  Company  and  the  Upp 
Hudson  Electric  &  Railroad  Company,  the  consolidated  coi 
pany  having  an  authorized  capital  stock  issue  of  $500,0 
and  intending  to  execute  a  mortgage  securing  an  issue 
bonds  in  the  amount  of  $1,000,000.  The  application, 
granted,  will  tie  together  in  one  system  of  service  the  v 
lage  of  Catskill  and  the  hamlet  of  Leeds,  now  supplied  wi 
electricity  by  the  Catskill  Illuminating  &  Power  Compan 
the  Catskill  Mountain  district  comprising  the  communiti 
of  Schoharie,  Hunter,  Tannersville,  Onteora  Park  a 
Haines  Falls,  now  supplied  with  electricity  by  the  Schohai 
Light  &  Power  Company,  and  the  villages  of  Coxsack 
Ravena,  Coeymans  and  Athens,  now  furnished  with  electi 
service  by  the  Upper  Hudson  Electric  &  Railroad  Compar 

It  is  also  proposed  to  include  in  the  consolidated  coi 
pany  the  work,  system  and  franchises  of  the  former  Cai 
Electric  Light  &  Power  Company,  which  is  dissolved  a 
whose  property  recently  was  sold  at  a  receivers'  sale  to  t 
Schoharie  Light  &  Power  Company.  As  part  of  the  a 
plication  the  Schoharie  Light  &  Power  Company  asks  f 
approval  to  consummate  the  contract  of  purchase  and  to  p 
for  the  property  with  the  stock  and  bonds  of  such  consc 
dated  company  when  issued,  the  purchase  price  bei 
$80,000,  the  amount  of  the  capital  stock  of  the  Cairo  co 
pany  formerly  outstanding,  and  in  addition  the  consc 
dated  company  to  assume  a  bonded  indebtedness  of  t 
Cairo  company  in  the  amount  of  $80,000. 

Of  the  authorized  capital  stock  of  $500,000,  the  consc 
dated  company  asks  approval  of  the  issue  of  $330,000  stO' 
-!0  per  cent  of  which  shall  be  distributed  pro  rata  among  1 
holders  of  the  capital  stock  of  the  Upper  Hudson  Elect 
&  Railroad  Company ;  38  per  cent  among  the  holders  of  I 
capital  stock  of  the  Schoharie  Light  &  Power  Company, 
eluding  the  equity  in  the  property  of  the  Cairo  Light 
Power  Company ;  and  22  per  cent  among  the  holders  of  ( 
capital  stock  of  the  Catskill  Illuminating  &  Power  Co 
pany.  This  proposed  issue  of  stock  does  not  e.xceed  in  ; 
value  the  aggregate  capital  stock  at  present  issued  and  0 
standing  of  the  constituent  companies,  including  the  equ 
in  the  Cairo  company. 

Under  the  mortgage  securing  the  issue  of  $1,000,1 
bonds  the  consolidated  company  asks  leave  to  issue  bonds 
the  amount  of  $420,000,  of  which  $297,000  bonds  will 
used  to  refund  the  outstanding  bonds  of  the  constitii' 
companies  in  the  same  amount:  $84,000  to  discharge 
floating  indebtedness  of  the  constituent  companies,  and 
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I  lance  of  the  proceeds  to  the  extent  that  same  may  be 
ailable  to  meet  expenses  of  organization,  discounts  and 
her  contingencies. 

Ai  an  informal  hearing  of  the  Public  Service  Connnis- 
m,  First  District,  a  representative  of  an  electrical  audit 
\d  rebate  company,  appearing  for  a  wholesale  customer 
■'  the  New  York  Edison  Company,  stated  that  his  client 
\d  not  been  notified  by  the  New  York  Edison  Company 
the  issuance  of  a  new  form  of  contract,  and-claimed  that, 
ving  been  kept  in  ignorance  of  the  new  rate,  the  customer 
MS  entitled  to  a  rebate  for  a  period  which  dated  from  the 
Sie  the  change  of  contract  was  made,  .\fter  hearing 
rther  testimony  from  both  sides,  Commissioner  Maltbic 
iviewed  the  fact  that  the  Public  Service  Commission  is- 
led  an  order  several  years  ago  requiring  every  electrical 
irporation  within  the  First  District  of  Xew  York  to  stand- 
idize,  publish,  file  with  the  commission  and  post  in  every 
lice  of  the  corporation  where  contracts  are  made  a  full 
.•d  complete  list  of  all  rates,  forms  of  contract,  riders,  etc. 
'le  commissioner  stated  further  that  the  purpose  of  this 
(der  was  that  every  customer  who  wished  to  take  rea- 
nable  care  could  make  inquiry  at  any  office  of  the  com- 
nv  or  at  the  office  of  the  commission  to  ascertain  the 
Its  that  were  in  effect  and  determine  for  himself  what 
Ites  were  adapted  to  his  circumstances.  In  the  case  in 
[lint  it  was  ruled  that  the  complainant  had  reasonable  op- 
frtunity  to  ascertain  the  rates  in  effect  from  the  beginning 
t  the  time  claimed  for  rebate,  and  that  if  he  did  not 
•cure  the  best  rate,  for  the  present  conditions,  he  was  re- 
Hinsible  for  such   failure. 

'Application  has  been  made  by  the  Wynantskill  Hydro- 
«K:tric  Conipanv  for  permission  to  begin  construction  of 
J  electric  power  plant  at  Wynantskill  Creek,  in  the  town 
i  Sand  Lake,  for  authority  to  exercise  franchises  within 
bt  town  and  for  permission  to  issue  $7,500  capital  stock, 
"iithin  the  vicinity  of  Wynantskill  there  are  many  villages 
M  summer  resorts  which  the  company  proposes  to  supply 
*th  electricity  for  light  anl  power  purposes.  Some  of  the 
Anmunities  which  it  intends  to  serve  are  West  Sand  Lake, 
Ayder's  Lake.  Reichard's  Lake,  Averill  Park.  Sand  Lake. 
«ooked  Lake  and  Burden  Lake.  At  the  present  time  elec- 
tc  service  can  only  be  secured  by  these  communities  from 
■^oy.  The  company  now  has  contracts  for  tiie  supplying 
t  over  400  lights. 

l\  hearing  will  be  given  on  the  application  of  the  Rock- 
Ihd  Light  &  Power  Company  for  authority  to  issue  $100,- 
(^3  in  5  per  cent  mortgage  bonds.  With  the  proceeds  the 
(Vnpany  intends  to  pay  for  extensions  to  its  gas-distributing 
;stem  to  the  villages  of  South  Nyack.  Grand  View  and 
Vermont,  purchase  a  gas  holder  and  an  auto  truck,  con- 
met  reservoir  and  cooling  plant  at  its  Orangeburg  plant 
:<1  also  install  additional  electric  equipment. 


Maryland  Commission  News. 


fThe  Lawrence  Coal  Company  has  complained  to  the  com- 
rlssion  that  the  service  it  is  receiving  from  the  Maryland 
'>lephone  Company  is  very  poor  and  there  seems  to  be 
I  disposition  to  remedy  it.  The  commission  asked  for  an 
tplanation  and  the  telephone  company  replied  that  the 
iiwrence  company's  telephone  was  out  of  service  in  June 
(  account  of  cable  trouble  due  to  storm  damage  and  that 
':  trouble  was  repaired  June  28 ;  the  line  was  then  in  scrv- 
i;  until  July  12.  when  it  was  again  in  trouble  and  was  re- 
lired  July  14. 

The  commission  last  week  began  an  investigation  to  de- 
fraine  the  reasonableness  of  the  prices  which  are  being 
oarged  by  the  Consolidated  Gas,  Electric  Light  &  Power 
<>mpany.  The  next  hearing  will  take  place  within  the  next 
*ty  days,  at  which  time  the  representatives  of  the  coni- 
fny  will  be  expected  to  file  answers  to  a  long  list  of  in- 
trogatories    from    the    commission,    which    asks    for    in- 


formation regarding  everything  connected  with  the  capi- 
talization of  the  company  and  the  cost  and  distribution 
of  both  gas  and  electricity.  City  Solicitor  Edgar  .Mian  Poe 
was  present  at  the  meeting  of  the  connnission  to  represent 
the  city  of  Baltimore,  and  former  State  Senator  Puizel  rep- 
resented the  association  which  fileil  the  original  complaint 
relative  to  the  alleged  discrimination  between  the  prices 
which  the  company  charges  for  electricity  when  furnished 
to  small  and  when  furnished  to  large  consumers.  Stating 
that  it  is  strictly  a  business  matter  and  that  it  should  be 
handled  by  business  men,  the  company  dispensed  with  the 
services  of  its  various  attorneys,  and  X'ice-president  Charles 
M.  Cohn,  who  is  in  charge  of  the  gas  division- of  the  com- 
pany, and  Vice-president  Herbert  :\.  Wagner,  who  is  in 
charge  of  the  electrical  division,  will  handle  the  entire 
matter  for  the  company.  Mr.  Wagner  made  a  statement  to 
the  effect  that  it  is  the  policy  of  the  company  to  make  re- 
duction in  the  prices  of  its  \  arious  conmiodities  whenever 
it  is  justified  in  so  doing,  and  that  it  will  be  glad  to  furnish 
the  commission  with  all  the  information  in  its  possession 
showing  just  when  reductions  can  be  made.  He  also  de- 
fended the  prices  at  which  electricity  is  furnished  to  small 
consumers,  and  said  that  charges  for  this  branch  of  service 
are  based  on  a  reasonable  return  for  the  service  involved, 
coupled  with  the  cost  of  producing  and  distributing  energy. 
He  was  very  emphatic  in  saying  that  it  was  absolutely  un- 
fair to  attempt  to  determine  the  reasonableness  of  the  price 
of  electricity  by  the  co.st  of  production,  as  many  other  things 
must  be  taken  into  consideration.  Following  is  the  informa- 
tion requested  by  City  Solicitor  Poe : 

Present  capitalization  of  the  Consolidated  Gas,  Electric 
Light  &  Pow-er  Company.  Gross  receipts  from  sale  of 
gas  for  the  year  ended  July  i,  191 1.  Gross  receipts  from 
sale  of  electricity  for  the  year  ended  July  i,  191 1.  Cost 
during  said  period  of  manufacturing  and  distributing  gas. 
Cost  during  said  period  of  manufacturing  and  distributing 
electricity.  Amount  of  gas  supplied  by  the  Maryland  Steel 
Company  and  the  cost  of  same.  Price  at  which  clectricit>' 
is  supplied  to  the  company  by  the  Susquehanna  Power  Com- 
pany. Market  value  of  the  bonds  and  stocks  of  the  various 
component  companies  prior  to  consolidation  and  the  par 
value  of  the  same.  Amount  expended  since  final  consolida- 
tion on  mains,  service  pipes  and  other  property  used  in 
supplying  gas.  Amount  expended  since  final  consolidation 
of  the  electrical  service  of  the  company. 

The  following  information  w-as  asked  for  by  the  account- 
ing department  of  the  commission  : 

History  of  the  formation  of  the  Consolidated  Gas  Com- 
pany, giving  the  names  of  constituent  companies,  the 
amount  of  the  capital  stock,  and  funded  and  unfunded 
debt  of  same.  What  property  was  taken  over  with  the 
constituent  companies,  the  amount  of  capital  stock  and 
funded  debt  of  the  new  company,  showing  the  amount  of 
new  securities  issued  and  how  these  .securities  were  distrib- 
uted and  to  whom  they  were  issued.  History  of  the  forma- 
tion of  the  Consolidated  Gas.  Electric  Light  &  Power  Com- 
pany, giving  same  information  as  called  for  regarding  the 
Consolidated  Gas  Company.  Capital  expenditures  for  the 
last  five  years.  Increase  of  capital  stock  and  funded  debt 
in  the  last  five  years.  Revenue  and  expenses  for  the  last 
five  years,  each  being  set  up  separately.  The  output  and 
sales  of  gas  and  electric  energy  during  the  last  five  years, 
this  to  shovi'  quantities  made,  used  and  sold,  and  cost  of 
production,  also  kind  and  quantities  of  materials  used  in 
production. 

The  following  is  a  summary  of  the  information  asked  for 
by  the  engineering  department  of  the  commission: 

Book  values  of  the  elements  going  into  making  up  the  total 
valuation  of  the  plant  and  property  operated  by  the  electric 
division  of  the  company  other  than  used  for  municipal  street 
lighting.  Book  values  of  the  municipal  street-lighting 
plants.  Operating  income  and  expenses  of  the  electric 
division.     Data  in  respect  to  production  and  distribution  of 
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electricity.  Book  values  giving  the  valuation  of  the  sepa- 
rate items  in  the  gas  divisions  of  the  company.  Operating 
income  and  expense  of  the  gas  division.  Data  in  respect  to 
manufacture  and  distribution  of  gas. 

It  was  suggested  that  the  inquiry  be  directed  to  cover 
the  entire  electric  and  gas  system  separately. 


New  Jersey  Commission  News. 


The  Board  of  Public  Utility  Commissioners,  having  been 
advised  of  several  instances  where  contracts  with  public- 
utility  corporations  have  been  terminated  on  the  allegation 
that  the  terms  of  the  contracts  constituted  discriminations, 
has  notified  each  public  utility  in  the  State  to  report  to  it 
all  changes  made  in  rates  to  customers  receiving  service  at 
other  than  the  regular  schedule  of  rates,  and  also  to  report 
whenever  any  contract  with  a  customer  at  a  special  rate 
is  terminated  and  the  charge  to  the  customer  is  changed  to 
the  regular  schedule  of  rates.  The  board  has  approved  the 
proposed  issue  by  the  Middlesex  Electric  Light  &  Power 
Company  of  5  per  cent  bonds  to  the  amount  of  $5,000. 


Wisconsin  Commission  News. 


In  a  decision  recently  announced  by  the  Wisconsin  Rail- 
road Commission  the  Beloit  Water,  Gas  &  Electric  Com- 
pany has  been  ordered  to  put  into  immediate  effect  a  re- 
vised and  reduced  schedule  of  rates  for  electric  lighting  and 
motors.  The  former  net  rates  for  electric  lighting  varied 
from  15  cents  net  per  kw-hour  for  the  first  twenty-five 
hours'  use  per  month  to  6  cents  for  all  over  75  kw-hours 
per  month,  with  a  minimum  bill,  including  meter  rental,  of 
$1.10  per  month.  The  table  of  unit  costs  for  electric  ser- 
vice as  determined  by  the  commission  is  as   follows : 


Hours  Daily 
Operation. 

Capacity 
Cost  in  Cents. 

Output  Cost 
in  Cents. 

Total 
in  Cents. 

H 

17.88 

1.7 

19., ^S 

1 

8.94 

1  .7 

10,64 

2 

4.47 

1.7 

6.17 

5 

1  .79 

i.7 

3.49 

10 

.89 

1.7 

2.59 

The  schedule  of  rates  for  electric  lighting,  based  upon 
the  above  table,  is  as  follows :  For  residence  and  business 
lighting  Classes  A,  B  and  C,  a  primary  rate  of  12  cents  net 
per  kw-hour  for  energy  used  equivalent  to  or  less  than 
the  first  thirty  hours'  use  per  month  of  the  active  connected 
load;  a  secondary  rate  of  7  cents  net  for  additional  energy 
used  equivalent  to  or  less  than  the  next  sixty  hours'  use  per 
month  of  the  active  connected  load,  and  an  excess  rate  of  4 
cents  net  for  all  energy  used  in  excess  of  ninety  hours  per 
month.  In  Class  A,  consisting  of  residences,  etc.,  where 
the  total  connected  load  is  equal  to  or  less  than  500  watts, 
60  per  cent  of  such  total  connected  load  is  to  be  considered 
active.  Where  the  installation  exceeds  500  watts.  33!/^  per 
cent  of  such  part  of  the  total  connected  load  over  and  above 
500  watts  is  to  be  considered  active.  In  Class  B,  consisting 
of  business  houses,  offices,  stores,  theaters,  depots,  etc., 
where  the  total  connected  load  is  equal  to  or  less  than  2j4 
kw  nominal  rated  capacity,  70  per  cent  of  such  total  con- 
nected load  is  to  be  considered  active.  Where  the  installa- 
tion exceeds  2>4  kw  capacity  55  per  cent  of  such  part  over 
and  above  the  2i/4  kw  is  to  be  considered  active,  provided 
that  lamps  used  exclusively  in  space  devoted  to  the  storing 
of  goods  are  placed  at  20  per  cent  active  and  not  included 
in  the  21^^  kw  specified  above.  In  Class  C,  consisting  of 
federal  and  county  buildings,  churches,  hotels,  factories, 
warehouses,  etc..  where  the  total  connected  load  is  equal  to 


or  less  than  3  kw,  55  per  cent  of  such  total  connected  In 
is  to  be  considered  active.  Where  the  installation  excec 
3  kw  40  per  cent  of  the  excess  is  to  be  considered  acti' 
In  the  case  of  Beloit  College  30  per  cent  of  the  total  cc 
nected  load  is  to  be  active.  For  all  signs  and  window  ligl 
ing,  on  a  yearly  contract  basis,  a  charge  of  5  cents  net  p 
active  50-watt  equivalent  per  month,  plus  5  cents  net  p 
kw-hour  consumed,  is  to  be  made.  The  load  is  to  be  co 
sidered  as  100  per  cent  active.  The  minimum  bill  is  fix 
at  $1  net  per  month. 

The  schedule  of  motor  rates  ordered  by  the  commissi 
is  as  follows :  A  maximum  charge  of  25  cents  net  per  acti 
horse-power  capacity  per  month  plus  4  cents  net  or  5  cei 
gross  per  kw-hour.  The  following  percentages  of  the  to 
rated  capacity  are  to  be  considered  active:  Installatio 
under  10  hp  and  only  one  motor,  90  per  cent;  under  10 
and  more  than  one  motor,  80  pt-r  cent:  between  10  hp  n 
20  hp,  irrespective  of  number  of  motors,  70  per  cent;  1 
tween  20  hp  and  50  hp,  yearly  contract  basis,  60  per  cei 
between  50  hp  and  100  hp,  55  per  cent;  over  100  hp,  30  p 
cent,  and  on  less  than  a  yearly  contract  basis,  70  per  ct 
Minimum  bill,  $1.25  net  per  month. 

The  company  owns  and  operates  two  plants,  one  a  stc; 
plant  and  the  other  a  combined  steam  and  hydraulic  pla 
The  tentative  appraisal  of  January,  1909,  gave  the  to 
physical  valuation  of  the  company  as  $811,820,  of  whi 
$364,882  was  apportioned  to  the  electric  plants.  The  co 
pany's  alleged  valuation,  of  June  30,  1910.  was  $1,896,01 
This  figure  included  among  other  things  an  item  of  $35 
000  classed  as  promotion  service  expense.  Relative  to  tl 
the  commission  says :  "The  facts  in  regard  to  the  financi 
of  the  present  organization,  value  of  tangible  and  intangil 
property,  etc.,  make  it  appear  that  the  costs  shown  by  t 
books  of  the  company  do  not  meet  the  situation  and  c; 
not  be  regarded  as  of  the  greatest  importance  in  these  p 
ceedings."  Each  department  of  the  company  is  to  be  p 
mitted  to  earn  a  fair  rate  of  return  upon  the  proportion 
the  physical  valuation  devoted  to  that  particular  branch 
the  service.  A  total  of  $40,000  was  allowed  for  working  c; 
ital.  The  company  claimed  an  allowance  of  $150,000 
the  value  of  the  water-power  controlled  and  used  by  it.  T 
city  insisted  that  $50,000  was  the  maximum  that  should 
allowed.  .Several  methods  of  determining  the  value  of  t 
water-power  were  discussed  and  analyzed  in  the  opinii 
It  is  pointed  out  that  from  a  point  of  view  of  public  poli 
it  is  questionable  whether  the  allowance  should  exceed  t 
cost  of  development  and  value  of  the  physical  propei 
utilized.  The  investigation  has  shown  that  the  developmc 
of  the  company's  business  is  comparatively  poor.  This  ^\ 
shown  to  be  due  largely  to  the  design  of  the  rate  schedu 
previously  in  force.  Large  users  have  been  encouraged 
rates  which  were  so  close  to.  if  not  below,  the  actual  o 
of  production  as  to  make  it  necessary  to  burden  the  smal 
consumers  with  high  rates  in  order  to  secure  a  reasona 
return  upon  the  investment  as  a  whole.  This  policy  has 
turn  tended  to  discourage  the  small  user  and  has  prevent 
a  reasonably  good  saturation  of  territory  and  that  devek 
ment  of  the  business  which  would  justify  the  investm( 
made  and  reduce  the  unit  cost  and  therebv  the  rates  i 
service.  The  company  apparently  had  overlooked  the  fa 
so  strikingly  brought  out  in  other  cities,  that  the  business 
the  small-residence  consumer  if  properly  managed  a 
developed  through  the  granting  of  reasonable  rates 
one  which  will  pav  a  large  return  upon  the  investment  a 
should  be  the  most  profitable  end  of  the  business,  j 
analysis  of  the  consumer  data  reveals  the  fact  that  Bel 
has  a  comparatively  high  average  installation  per  C( 
sumer,  but  that  the  saturation  of  territory  is  poor  and  t 
small-consumer  field  poorly  developed.  Beloit  has  ! 
lighting  consumers  per  100  of  population.  The  average 
the  State  is  8.43,  with  a  minimum  of  3.57  and  a  inaximi 
of  14.35  (Madison).  From  past  experience  and  from 
careful  studv  of  conditions  in  Beloit  the  commission  is  c( 
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lent  that  the  reduction  in  lighting  rates  will  result  in  a 
ry  material  increase   in  the  residence-lighting  business, 

hich,  with  the  low  unit  output  cost,  will  enable  the  com- 

.ny  to  enjoy  a  greater  rate  of  return  than  existed  previous 
the  order,  and  to  such  an  extent  that  a  further  rate  re- 

iction  can  be  made  and  still  permit  the  company  to  earn 

,fair  and  reasonable  rate  of  return. 


Canadian  Hydroelectric  Commission  News. 


!At  a  meeting  of  the  Village  Council  of  Mimico.  Ont.,  the 
afer  of  the  Hydroelectric  Commission  to  furnish  electric 
.ergy  was  rejected  on  the  ground  that  the  municipality 
as  not  large  enough  to  undertake  the  project  at  present, 
jie  commission's  representative  in  making  the  offer  stated 
at  it  would  cost  the  village  from  $2,000  to  $3,000  per 
jar  for  thirty  years  to  maintain  a  plant,  this  amount  in- 
fidinR  interest  on  $7,500.  which  was  the  estimated  cost  of 
jstalling  the  civic  plant. 


URRENT    NEWS    AND    NOTES. 


'.v.  E.  L.  A.  ^Iembership. — The  National  Electric  Light 
psociation  this  week  reached  a  total  of  9300  members  of 
irious  classes.  The  Michigan  Electrical  Association  has 
>ted  for  affiliation  as  a  geographic  N.  E.  L.  A.  section. 

I  *     *     * 

IN".  E.  L.  a.  Committee  o.\  Organization  of  the  L\- 
JSTBY. — Following  the  suggestion  of  the  chairman,  Mr. 
I  H.  Scott,  the  name  of  the  membership  committee  of 
X  N.  E.  L,  a.  has  been  changed  to  the  committee  on 
4ganization  of  the  industry, 
i  *  ■*     * 

AV'ater  Wireless. — Habibur  Rahman  Khan,  deputy 
^erintendent  of  telegraphs.  Allahabad.  India,  in  a 
;iitiphlet  recently  issued  describes  experiments  on  the  use 
•i  streams  of  water  as  a  substitute  for  the  wire  conductor 
«  the  ordinary  telegraph  system.  With  an  ordinar\-  Car- 
•jw  vibrator  and  six  dry  cells  communication  was  main- 
yned  bv  means  of  a  river  over  a  distance  of  2S  miles. 

i       ■  *   *   * 

iOfFICERS    of    the    XE[iRASK.\    ELECTRICAL    ASSOCIATION. 

:  the  recent  annual  meeting  of  the  Nebraska  Electrical 
Bsociation.  which  is  affiliated  with  the  National  Electric 
ght  Association,  the  following  officers  were  duly  elected 
ir  the  coming  year:  President,  Mr.  H.  A.  Holdrege, 
tnaha :  vice-president,  Mr.  F.  H.  Brooks,  Lincoln ;  .sccre- 
rv-treasurer,  Mr.  S.  J-  Bell,  David  City.  These  officers 
ive  now  entered  on  their  duties. 
1  *     *     * 

Examination  for  Electrical  Engineer  and  Drafts- 
J^". — The  United  States  Civil  Service  Commission  will 
Md  an  examination  on  .-Vug.  23-25  to  secure  eligibles  for 
^  position  of  electrical  engineer  and  draftsman  at  $1,200 
ir  annum  in  the  office  of  the  supervising  architect  of  the 
feasury  Department  at  Washington.  F'ull  information  is 
iVen  in  Circular  No.  629,  a  copy  of  which  may  be  obtained 
foil  application  to  the  commission  at  Washington,  D.  C. 

*  *  * 
Importation  of  Electrical  Energy  from  Canada. — 
•  Tiong  the  matters  which  have  been  referred  to  the  public 
llicy  committee  of  the  N.  E.  L.  A.  is  a  suggestion  that 
•tion  be  taken  to  induce  the  United  States  to  prohibit  the 
'portation  of  electrical  energv  from  Windsor,  Ont..  to 
litroit,  Mich.  The  Ontario  Hydroelectric  Commission  is 
'ported  to  be  unwilling  to  build  a  transmission  line  to 
'indsor  unless  permitted  to  supply  energy  also  to  Detroit, 
le  project  is  meeting  with  opposition  from  certain  local 
mtral-station  companies   in    Canada,   which   would  be   in- 


volved in  financial  and  political  ditfiouliies  if  the  line  were 
built  through  their  territories. 

*  *     • 

Tunnel  Under  Sr.  Lawrence  River.— It  is  propo.sed  to 
construct  a  tunnel  under  the  St.  Lawrence  River  between 
Montreal  and  the  South  Shore,  and  it  is  stated  that  for  this 
purpose  -some  land  and  options  on  other  tracts  have  been 
obtained  by  the  Montreal  Street  Railway  Company.  It  is 
also  stated  that  the  Canadian  Northern  Railroad  and  the 
Delaware  &  Hudson  Railroad  are  interested  in  the  project. 
-A.  route  map  has  been  filed  at  Ottawa. 

*  *     * 

New  Officers  of  St.  Louis  N.  K.  L.  A.  Section. —  The 
Union  Electric  Light  &  Power  Company  Section  (St. 
Louis)  of  the  National  I-"lectric  Light  .Association  has 
elected  new  officers.  Mr.  Hurt  Crouch,  assistant  sales 
manager,  was  chosen  president;  Mr.  D.  A.  Scullin,  of  the 
meter  department,  treasurer,  and  Mr.  H.  G.  Kislingbury, 
company  statistician,  secretary.  Messrs.  E.  H.  Tcnnev  aiul 
Orrin  Hull  were  elected  vice-presidents.  The  next  regular 
meeting  of  the  section  will  be  held  in  the  fall,  but  an  outing 
of  some  kind  is  promised  for  August,  probably  taking  the 
form  of  a  boat  ride  on  the  Mississippi  River,  under  the 
auspices  of  the  section. 

*  *     * 

Frequency  in  Electric  Raiiway  Work. — .At  the  July 
meeting  of  the  executive  committee  of  the  N.  E.  L.  A. 
communications  relative  to  the  two  frequencies  now  em- 
ployed in  the  transmission  of  energy  for  railway  service 
were  read  from  Mr.  B.  F.  Wood,  of  the  Pennsylvania 
Railroad,  and  Mr.  Henry  L.  Doherty,  of  New  York.  Mr. 
Doherty  stated  that  the  association  should  endeavor  to 
establish  the  electrification  of  main  lines  of  railroads  in 
directions  that  would  be  of  value  to  the  central  station* 
of  the  country.  He  expressed  the  opinion  that  it  would 
be  best  and  preferable  to  use  6o-cycle  current  for  railway 
work.  The  matter  was  referred  to  the  committee  on 
apparatu.s. 

*  *     * 

Ha.miltox,  Ont..  to  Build  Municipal  Plant. — ^^The 
election  held  in  Hamilton,  Ont.,  on  July  25  to  vote  on  a  by- 
law to  issue  debenture  bonds  for  $500,000  for  a  municipal 
light  and  power  plant  resulted  in  a  majority  vote  of  418  in 
favor  of  the  project.  Hamilton  was  the  last  of  the  large 
cities  in  the  Province  of  Ontario  to  resist  municipal  owner- 
ship and  the  aggressive  Hydroelectric  Power  Commission 
of  the  Province  of  Ontario.  The  Dominion  Power  &  Trans- 
mission Company,  which  controls  the  railway  and  lighting 
properties  in  Hamilton  and  vicinity,  fought  the  measure 
by  a  publicity  campaign  in  which  it  was  encouraged  by 
the  support  of  the  leading  daily  papers;  and  although  it 
succeeded  previously  in  keeping  the  local  government  from 
contracting  with  the  Hydroelectric  Commission  for  full 
service  on  the  strength  of  the  excellence  and  cheapness  of 
its  own,  it  could  not  stem  the  tide  for  municipal  ownership 
which  had  already  engulfed  Toronto,  London.  Ottawa.  Win- 
nipeg and  other  large  cities  of  the  Dominion.  The  com- 
pany has  a  very  efficient  hydroelectric  development  at 
De  Cew  Falls  on  the  Welland  Canal  which  it  is  at  present 
enlarging,  together  with  steam  auxiliary  stations  at  Hamil- 
ton and  Brantford  and  hydroelectric  auxiliaries  at  Brant- 
ford  and  St.  Catharines.  The  head  at  De  Cew  Falls  is 
269  ft.  and  the  cost  of  generating  energy  at  that  place  is 
said  to  be  as  low  as,  if  not  lower  than,  that  at  any  other 
plant  in  America,  so  that  competition  should  be  keen. 
Engineer  Si f ton.  who  prepared  the  estimate  for  the  munic- 
ipal plant,  will  immediately  draw  up  the  specifications. 
.According  to  the  provisions  of  the  by-law  presented  to  the 
taxpayers  the  sum  of  $29,213.45  must  be  raised  annually 
by  special  rate  on  all  the  taxable  property  in  the  munici- 
pality to  pay  interest  on  the  bonds  and  to  create  a  sinking 
fund  to  retire  them  at  the  end  of  thirty  years. 
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Electric  Pumping  for  Parks. — The  City  Council  of 
Chicago  has  granted  the  South  Park  Commissioners  of  that 
city  authority  to  install  two  electrically  driven  pumps,  each 
having  a  rating  of  2.500,000  gal.  in  twentv-four  hours,  at 
the  shaft  leading  to  the  city  water  tunnel  at  Sixty-eighth 
Street  and  Yates  Avenue.  The  park  commissioners  may  by 
this  means  pump  water  for  park  purposes  at  their  own 
expense,  as  they  are  to  pay  for  the  equipment  and  the  elec- 
trical energy,  the  latter  being  supplied  from  the  Chicago 
Drainage  Canal. 

*  *     * 

Co.VVE.XTlON    UF    COLOK.^UO    ElECTRIC    LiGIIT,    PoWER    AND 

Railway  Associ.\tion. — The  next  meeting  of  the  Colorado 
Electric  Light,  Power  and  Railway  Association  will  be  held 
at  the  Hotel  Colorado,  Glenwood  Springs.  Col.,  Sept.  13 
to  15  inclusive.  The  program  includes  the  following  papers: 
Lamp  Efficiency,  by  Mr.  S.  E.  Doane,  Cleveland,  Ohio ; 
Welding  by  the  Oxyacetylene  Process,  by  Mr.  K.  L. 
Brackett,  Denver,  Col. ;  Electricity  for  Advertising  Pur- 
poses, by  Mr.  G.  E.  Williams,  Denver,  Col.,  and  The  Sale 
of  Electric  Power  for  Mining  Purposes,  by  Mr.  Franklin 
P.  Wood.  Cripple  Creek,  Col.  Mr.  F.  D.  Morris,  Colorado 
Springs  Light.  Heat  &  Power  Company,  Colorado  Springs, 
is  secretary. 

*  *     * 

.•\  i-Cext  Telepho.ve  Call  Suggestion. — Alderman 
Herman  J.  Bauler.  of  the  Twenty-second  Ward,  Chicago, 
has  attracted  some  attention  by  proposing  that  the  Chicago 
Telephone  Company  be  required  to  give  prepaid  telephone 
cails  at  i  cent  each,  the  present  rate  being  5  cents.  The 
alderman  suggests  that  there  be  an  annual  service  charge 
ranging  from  Sio  a  year  for  two-party  residence  lines  to 
$35  a  year  for  business  service.  In  addition  a  charge  of 
I  cent  would  be  made  for  each  outgoing  call.  Although 
Alderman  Bauler  is  a  member  of  the  City  Council  commit- 
tee on  gas,  oil  and  electric  light,  which  has  in  charge  the 
revision  of  telephone  rates,  it  is  not  believed  that  the  com- 
mittee will  indorse  the  suggestion. 

*  *     * 

Maine  Electric  Associ.ation. — The  third  annual  meet- 
ing of  the  Maine  Electric  Association  was  held  at  Augusta. 
Maine,  Thursday  and  Friday,  July  27  and  28,  with  head- 
quarters at  the  Augusta  House.  On  Thursday  morning 
there  was  a  meeting  of  the  executive  committee  and  for 
the  registration  of  members  and  guests.  The  afternoon 
session  was  devoted  to  the  reading  and  discussion  of 
papers,  followed  by  a  business  meeting  and  election  of 
officers.  In  the  evening  special  cars  were  provided  for  a 
trip  to  Island  Park,  where  a  supper  was  served.  Friday 
was  given  over  to  a  trip  on  a  special  boat  down  the 
Kennebec  River  to  one  of  the  islands  for  a  clambake.  Mr. 
W.  S.  Wvman,  Waterville,  Maine,  is  secretarv. 


CoRRALiNG  Eels  with  Electric  Light. — The  Danish 
government,  under  the  direction  of  its  biological  depart- 
ment at  Copenhagen,  has  undertaken  to  aid  the  fishermen 
of  the  Baltic  Ocean  by  preventing  the  migration  of  eels 
from  that  arm  of  the  sea  into  the  outer  ocean.  The  means 
employed  is  a  barrier  of  light,  formed  by  placing  fifty 
electric  lamps  along  a  submerged  cable  between  the  island 
of  Fano  and  the  coast  of  Funen.  The  eels  migrate  only 
during  the  dark  hours,  and,  accordingly,  as  soon  as  dark- 
ness begins  in  the  season  of  migration  the  lamps  are  illumi- 
nated and  a  wall  of  light  is  thus  interposed  which  the  eels 
are  fearing  of  passing.  A  similar  plan,  using  submerged 
lamps,  is  said  to  be  a  favorite  resort  of  Italian  fishermen 
to  keep  eels  from  leaving  the  shallow  waters. 
*     *     * 

Wireless  Studies  in  the  Tropics. — A  Marconi  telegraph 
operator  who  was  sent  to  the  Congo  especially  for  the  pur 
pose  of  studying  conditions  relating  to  wireless  telegraphy 
in  the  tropics  reports  that  certain  atmospheric  conditions  at 


night  and  the  apparent  effects  of  the  sun's  rays  at  cenn 
times  by  day  make  long-distance  communication  imposse 
in  that  region  of  the  tropics.  There  are  times,  howev^ 
notably  at  about  5  a.  m.  or  6  a.  m.,  when  these  disturbaris 
are  at  a  minimum  and  long-distance  messages  can  be  - 
ceived  without  difficulty.  Stations  at  Boma  and  Ban  a 
are  now  in  operation  and  have  succeeded  in  establish  j 
communication  with  each  other,  a  distance  of  55  miles, 
with  vessels  at  a  considerable  distance  at  sea.  Station 
Leopoldville  and  St.  Paul  de  Loanda  are  expected  to  be  •. 
operation  shortly.  Two  companies  are  represented  in  e 
Congo,  the  Telefunken.  of  Berlin,  and  Radio-Telegrap,' 
of  Paris. 

*     *     * 

McCall's  Ferry  Power  at  Baltimore. — The  Un:  J 
Railways  &  Electric  Company  of  Baltimore  is  now  ope 
ing  its  cars  by  power  from  the  Pennsylvania  Water  &  Po 
Company,  which  is  brought  from  McCall's  Ferry.  Un 
the  contract  between  the  LTnited  Railways  and  the  Pe 
sylvania  Water  &  Power  Company,  which  was  entered  i 
last  February,  both  corporations  have  since  been  enga 
in  installing  necessary  cables,  switching  apparatus  and  ot 
instruments  for  the  transmission  and  reception  of  the  hyc 
electric  energ)'.  According  to  President  House,  this  w 
was  not  expected  to  be  completed  until  next  September, 
is  not  proposed  to  discontinue  entirely  operations  at 
Pratt  Street  power  station,  but  to  utilize  the  river  powe 
conjunction  with  that  generated  at  Pratt  Street.  The  po 
is  transmitted  from  the  Orangeville  substation  to  the  P 
Street  power  station,  where  it  is  distributed  to  the  ; 
stations  of  the  United  Railways.  At  these  stations  i 
"stepped  down"  from  13,000  volts  and  transformed 
direct  current. 


Installation    of    Lightning    Conductors. — Rules 
the  installation  of  lightning  rods  issued  by  the  Phreuix  1 
Office,  England,  deal  with  methods  of  protection,  mate 
of  conductors,   earth   connections  and  special   risks.     I 
pointed  out  that  the  only  way  to  secure  absolute  protec 
against   the   disruptive    form   of   lightning   discharge  i;  u 
inclose   the    building    in    a    metal    framework,    constitufg 
what  is  termed    the    ''bird-cage"    system    of    conduct  ■. 
Under  proper  supervision  this  can  be  accomplished  £ 
erally  by  utilizing  the  rain  pipes  and  gutters  as  part  of 
system.     '"The  ordinary  conductors  must  be  used  in  3' 
tion,  and  the  wliole  system  should  be  effectively  conne< 
to  earth  in  a  number  of  places.    The  material  of  the  t 
ductor  should  be  of  copper  tape,  measuring  at  least  i 
X  ]4,  in.,  or,  if  copper  cable  be  adopted,  it  should  not  i 
sist  of  less  than  seven  strands,  each   }-«   in.   in  diame ' 
Soft  iron  may  be  used  in  place  of  copper,  and  except  r 
chemical   reasons   and   for  permanence  the  sectional  i  a 
need  not  be  greater  than  in  the  case  of  copper.     Conduc  •« 
should  be  kept  a  certain  distance  away  from  walls  so  a  0 
prevent  the   accumulation   of   dirt,  but  they   must  not  v 
insulated.    If  a  copper  plate  is  used  for  each  earth  com  - 
tion  it  should  be  not  less  than  3  sq.  ft.  in  area  and  's  '•' 
thickness,  and  should  be  adopted  only  where  it  will  alw 
be  in  water  or  moist  earth,  otherwise  connection  shouk 
made  to  the  water  mains  or  the  "tubular"  system  should  > 
employed.      The   number   of   connections   depends   on    ■ 
ground  area  of  the  building,  but  there  are  few  struct: 
where  less  than  two  are  necessary.     The  elevation  roi 
factory  chimneys  should  be  a  circular  band  placed  ro  " 
the  top  of  the  shaft,  with  points  fixed  at  an  angle  o)-S 
deg.  and  extending  outward,  or  an  arch  of  metal  prov  <1 
with  points  may  be  fixed  across  the  mouth  of  the  chimn 
To  these  rules  may  be  added  the  remark  that  an  excel  it 
ground  may  be  made  by  placing  the  copper  plate  at  the  t- 
toni    of    a    well    about    6    ft.    deep    filled    with    stone   id 
cemented  over   near   the   surface,   to   which   a  house    n 
leader  is  connected.     During  a  thunderstorm  the  water  r 
ried  to  the  well  will  make  a  wet  ground. 
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HOROELECTRIC    TRANS  MISSION     SYSTEM     FOR 
QUARRY  AND    MILL  WORK. 

Cnerating  Stations  and  Substations  of  the  Vermont 
Marble  Company. 

By  C.  T.  M.WiNARi). 

IV  the  spring  of  1910  the  Vermont  Marble  Conipanv 
acquireii  tlie  water  right';  on  Otter  Creek  at  Hunting- 
ton Falls.  4  miles  north  of  Middlebury,  where  there 
is:  drop  of  40  ft.  and  a  How  which  it  is  estimated  will 
gi''  in  extreme  dry  periods  from  looo  hp  to  uoo  hp. 

ninediately  upon  acquiring  these  rights  the  engineers 
oihe  Vermont  Marble  Company  began  plans  for  a  hydro- 
ePtric  development  to  operate  in  parallel  with  the  older 
ir^smission  system  and  for  the  construction  of  substations 
allg  the  new  transmission  line. 

'1  order  more  fully  to  understand  the  existing  conditions 
a  -ief  description  of  the  older  system  will  be  given.  .\t 
FArtor  three  uoo-lip  turbines,  direct-connected  to  three 
7-ikw  generators,  work  under  a  head  of  120  ft.  This 
plit  is  about  30  miles  south  of  the  Huntington  Falls  sta- 
tic and  on  tlie  same  stream.  The  power  is  generated  at 
4?  volts  and  from  750  kw  to  1000  kw  is  used  at  this 
vcage  in  the  Proctor  mills  and  shops.  The  balance  is 
stiped  up  to  10,000  volts  by  three  500-kw  water-cooled 
tr.-'sformers  and  delivered  to  West  Rutland  and  Albertson, 
wire  the  company  operates  extensive  mills  and  quarries. 
T?  .\lbcrtson  substation  is  of  300-kw  rating  and  the 
Wit  Rutland  substation  of  900-kw  rating.  At  West 
ROand.  on  the  3300-volt  side  of  one  of  the  banks  of 
trr'slDrmers.  there  is  a  500-kw  steam  plant  w-hich,  since  its 
in  illation  three  years  ago,  has  run  in  parallel  w'ith  the 
Prtiir  station  during  the  low- water  periods.  .\t  Proctor, 
\V.l  Rutland  and  .\lhertson  motor-generator  sets  are  in- 
st;!eil  for  supplying  direct  current  for  numerous  cranes. 
hcjts  and  some  quarry  machinery.  The  standard  shop  and 
mi  alternating-current  voltage  is  440,  and  for  direct- 
cuint  and  alternating-current  quarry  work  220  volts  has 
be'i  adopted.  However,  at  West  Rutland  three  3120-volt 
sy.ihronous  motors  aggregating  550  hp  are  used  for  mill 
woi.  The  quarries  were  formerly  operated  by  steam 
hcts,  channelers,  drills  and  pumps  from  isolated  boilers. 
Tl|  great  inefficiency  of  these  isolated  steam  plants  and  the 
su;ess  of  electricity  for  quarry  work,  as  demonstrated  at 
W^t  Rutland  during  the  past  few  years,  convinced  the 
nuble  company  of  the  advisability  of  connecting  its  large 
ch^n  of  quarries  and  shops  to  an  electric  system.  The 
ne    transmission   line   passes   north    and   south    along   the 


substations.  Two  more  substations  are  to  be  built  this 
summer.  There  is  a  coimected  load  of  7000  hp,  made  up 
by  -50  motors.  Of  this  jooo  hp  is  in  direct-current  appa- 
ratus of  the  shunt  and  series  type.     Squirrel-cage-type  in- 


ating   Unit  at   Huntington 


Fig.    2 — Huntington    Falls'. 

duction  motors  are  used  for  shop  and  mill  operation  and 
the  rotor-resistance  type  for  hoist  and  quarry  work. 

TRANSMISSION  SYSFEM. 

The  line  starts  at  Huntington  Falls  and  goes  in  a  .south- 
erly direction  east  of  .Middlebury.  through  Brandon  and 
I'owler  to  West  Rutland,  where. it  terminates  in  a  tying-in 
station  a  few  feet  away  from  the  West  Rutland  substation. 
The  line  is  34  miles  long  and  passes  for  the  most  part 
through  farm  and  pasture  land,  although  5  miles  of  it 
traverses  in  a  diagonal  direction  a  rough  mountainous 
country. 

The  conductor  is  No.  3  bare  medium  hard-drawn  cop- 
per supported  on  30,000-volt  slate  glaze  Thomas  insulators. 
Cedar  poles  ranging  from  35  ft.  to  45  ft.  in  length  with 
7-in.  to  9-in.  tops  are  used.  The  conductors  are  spaced  on 
a  triangle  4  ft.  6  in.  on  the  sides  and  5  ft.  on  the  bottom. 
The  cross-arms  are  of  unbled  hard  pine  5  ft.  10  in.  x  4^ 
in.    .X    6)4     ill.      All    gains    and    tops    are    painted    with 


nibble  vein,  consequently  energj-  can  be  taken  at  any  point 
on:he  line  for  any  new  quarry  without  running  the  line 
3",  great  distance.  There  are  at  present  on  the  .system 
the  generating  stations,   one   tying-in   station    and    four 


Fig.  3 — Transmission   Line  with  Telephone   Crossing   Protection. 

.\venarius  carbolineum.  The  top  pins  are  of  galvanized- 
iron  pipe  and  the  cross-arm  pins  are  of  the  Lee  type,  con- 
sisting of  a  cast-iron  cone  20/2  in.  x  yi  in.,  a  rod  threaded 
both    ends,   and   a   thimble   which    is   screwed   on    the   rod. 
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The  thimbles  were  all  cemented  in  the  insulators  at  the 
factory.  The  cross-arm  braces  are  30  in.  x  ij!/2  in.  x  J4  '"• 
and  are  not  toe-lagged  in  the  pole,  as  is  usually  done  (ex- 
perience showing  that  this  work  is  never  well  done  by  line- 
men), but  are  toe-bolted  to  the  pole.     The  line  crosses  the 


Fig.  4 — Standard   Horn-Gap  Support  and   Roof   Entrances  at 
West   Rutland. 

Rutland  Railroad  at  Brandon  and  Beldens  and  steel  towers 
are  to  be  erected  at  these  crossings.  There  are  five  trans- 
position poles,  giving  the  line  two  complete  twists. 

Seven  feet  below  the  lower  wires  a  telephone  line  is  car- 
ried on  two-pin  cross-arms,  and  this  line  is  transposed  every 
third  pole.  Two  poles  each  side  of  all  telephone  and  tele- 
graph crossings  the  pins  are  grounded ;  ground  wires  are 
fastened  across  the  large  arm  and  up  each  side  of  the  pole 
above  the  arm.  A  galvanized-pipe  lightning  rod  extends 
3  ft.  above  the  top  transmission  wire.  Each  insulator  on 
these  crossing  poles  has  a  cast-iron  cap  and  an  extra  serv- 
ing of  wire  2  ft.  each  way  from  the  center  of  the  insulator. 
Over  the  more  dangerous  crossings  and  one  span  each  side 
No.  i/o  stranded  copper  cable  is  used  for  the  transmission 
wires.  The  standard  pole  spacing  is  150  ft.,  but  many  spans 
are  less.  There  are  no  curves  in  the  line,  but  where  a  turn 
is  necessary  it  is  made  in  most  cases  on  a  double-pole  con- 
struction with  two  arms  and  two  sets  of  insulators.  Less 
abrupt  turns  are  made  on  two  standard  poles  about  15  ft. 
apart.  Dead  ends  are  made  with  three  12-in.  strain  insu- 
lators in  series.  Just  north  of  the  Brandon  substation  line 
switches  have  been  installed.  These  switches  are  about 
midway  between  Huntington  Falls  and  West  Rutland  and 
are  used  for  making  the  north  end  of  the  line  dead  if 
necessary  or  to  assist  in  locating  trouble.  The  work  of  cut- 
ting out  a  path  for  the  line  began  last  July  and  the  line  was 
completed  late  in  December. 

GENERATING  STATION  AND  SUBSTATIONS. 

The  Huntington  Falls  station  is  built  on  concrete  foun- 
dations resting  on  bedrock  and  has  a  brick  superstructure. 
The  high-tension  compartment  is  11  ft.  6  in.  x  42  ft.  and 
two  stories  high.  In  the  transformer-room  space  for  six 
transformers  is  left  on  a  raised  pier  next  to  the  generator- 
room.  The  space  in  front  of  the  transformer  pier  is  for  a 
car  so  that  any  transformer  can  be  run  but  on  this  car  to 
one  end,  where  an  opening  in  the  floor  above  and  an  I-beam 
30  ft.  above  the  first  floor  enable  transformers  to  be  handled 
readily.  Three  500-kw  water-cooled  transformers  stepping 
up  the  voltage  from  2300  to  44,000  make  up  the  present  in- 
stallation.    The  second   floor  of  the  high-tension   compart- 


ment contains  the  aluminum-cell  lightning  arresters,  e 
44,000-volt  oil  switch,  disconnecting  switches,  choke  c  s, 
outgoing  line  and  operating  stand  for  the  arrester  hii- 
gaps,  which  are  on  the  roof. 

The  generator-room  contains  two  1200-hp  S.  Morg . 
Smith  turbines  direct-connected  to  two  750-kw,  23oo-\i, 
60-cycIe,  300-r.p.m.  generators;  two  improved  governs, 
the  main  switchboard  and  two  30-kw,  125-voIt  excitj 
chain-driven  from  the  generator  shafts.  Provisions  t 
made  so  that  by  increasing  the  head  to  65  ft.  and  changg 
the  turbine  runners  and  guides  the  turbines  will  del  r 
2400  hp  each.  In  this  case  one  750-kw  generator  W(d 
be  placed  in  tandem  with  the  other  and  a  1 500-kw  geni.. 
tor  direct-connected  to  the  other  turbine,  giving  a  p  it 
rating  of  3000  kw.  A  lo-ton  traveling  crane  is  insta  i 
above  the  generator-room  floor. 

The   main   switchboard  contains   six  panels   of   sele<(i 
marble  carefully  matched.    There  is  one  panel  for  eachvt 
the  exciters  and  generators,  one  regulator  panel  and   ■ 
station  panel.     One  other  panel,  mounted  on  the  wall  t 
of  the  main  switchboard,  contains  the  2300-volt  disconn 
ing  switches  for  making  each  unit  dead  back  to  the  2 
volt  busbars.     Two  lo-ft.  penstocks  embedded  in  the  i 
crete  forebay  dam,  each  about  30  ft.  long,  rise  sharply  i/. 
the  ends  of  the  turbine  casings  to  the  forebay.    The  nt 
dam  is  of  crib  fill  and  is  the  same  that  was  used  by  the  ]  - 
mill  which  formerly  occupied  the  site. 

SUBSTATIONS. 

At  Brandon,  where  the  company  operates  a  mill 
quarries,  the  energy  is  stepped  down  to  2300  volts, 
present  installation  consists  of  two  150-kw  oil-cooled  tr; 
formers  with  space  for  four  more.  The  mill,  close  b\ 
driven  by  a  loo-hp,  2200-voIt  induction  motor.  Energ' 
2300  volts  is  also  transmitted  to  the  quarries,  where  i 
transformed  to  230  volts. 

The  substation  is  29  ft.  x  16  ft.  6  in.  inside  and  hj.i 
second  floor  at  the  back  end  17  ft.  x  11  ft.  6  in.  The  ma 
incoming  and  outgoing  oil  and  disconnecting  switches  ' 
transformers  are  installed  on  the  first  floor.  The  lightn 
arrester  tanks  are  installed  in  the  second  story,  with 
horn-gaps  and  operating  stand  on  the  low  roof.  This  i  '- 
station,  like  the  others,  is  constructed  of  marble  bk  i 
with  concrete  floors. 

The  Hollister  substation  is  a  duplicate  of  the  one  t 
Brandon  and  contains  one  loo-kw,  three-phase  and  '• 
250-kw.    three-phase    oil-cooled    transformer,    operating 


Fig.    5 — Brando 
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parallel  and  stepping  down  to  230  volts.  The  230- « 
energy  is  used  by  quarries  very  near  the  station,  the  "' 
of  it  being  used  in  another  station  100  ft.  away,  where  t '« 
are  two  i6s-hp  and  one  112-hp  hoist  motor,  two  12  ip 
compressor  motors  and  one  loo-hp  motor  driving  a  7f.^' 
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rect-current  generator.  The  energy  used  in  the  quarry  is 
)r  drills,  channelers  and  pumps. 

A  mile  south  of  the  Hollister  substation  another  substa- 
on  is  to  be  built  to  accommodate  five  300-kw  transformers 
^r  operating  the  Rutland-Florence  mills  and  quarries 
fcently  acquired  by  the  Vermont  Marble  Company. 
The  largest  and  most  important  transformer  station  is 
,cated  at  West  Rutland.  This  station  is  43  ft.  6  in.  x  26  ft. 
id  two  stories  high.  The  present  rating  is  1500  kw  in  three 
later-cooled  units  of  500  kw  stepping  down  from  44,000 
olts  to  10,000  volts.  Space  is  provided  for  three  more 
lits.  Each  floor  has  one  room  31  ft.  x  24  ft.  and  another 
,)  ft.  X  24  ft.  The  larger  room  downstairs  is  for  the  six 
ansformers  and  the  smaller  is  used  as  a  storeroom.  The 
,rge  room  upstairs  contains  the  44,000-volt  switches,  in- 
iming  line  and  lightning-arrester  tanks.  The  smaller 
,)om  on  this  floor  contains  the  10,000-volt  switches  for 
aralleling  the  old  and  new  systems,  also  the  station  panel. 
ihis  panel  has  a  wattmeter,  which  indicates  in  what  direc- 
pn  the  energy  is  being  sent,  a  voltmeter,  a  synchronizing 
Jeter  and  the  operating  handle  of  the  10,000-volt  phasing 
.1  switch.  From  this  room  two  selecting  10,000-volt  lines 
•>  out,  so  that  the  new  system  can  be  run  in  parallel  with 
■roctor.  West  Rutland  or  both,  the  latter  being  ordinarily 
^ne. 

The  transformer-room  is  designed  to  facilitate  handling 
•  the  transformers.  A  pit  18  in.  deep  is  built  between  the 
>o  banks  of  transformers  and  in  this  pit  a  car  travels  the 
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ngth  of  the  room.  The  transformers  being  mounted  on 
heels,  trucks  may  be  run  out  on  rails  built  on  this  car 
id  the  car  then  run  out  to  one  end.  At  this  end  there 
a  6-ft.  open  space  the  full  width  of  the  station.  In  the 
:cond  tloor,  24  ft.  above  the  first  floor  and  extending 
rectly  over  the  center  of  this  opening,  there  is  a  trolley 
aveling  the  full  width  of  the  station,  enabling  a  trans- 
■rmer  to  be  lifted  from  the  car  or  taken  apart. 
■The  incoming  44,000-volt  line  enters  through  wall  bush- 
.gs  protected  on  the  outside  by  galvanized-sheet-iron 
X)ds.  Taps  from  the  main  line,  outside  the  station,  pass 
the  lightning-arrester  horn-gaps  on  the  station  roof  and 
om  the  horn-gaps  the  line  enters  through  roof  entrances 
the  arrester  tanks  in  the  room  below.  The  44,000-volt 
nductors  are  all  of  copper  tubing. 

Electricity  was  first  turned  on  the  new  line  at  full  volt- 
;e  on  March  12  from  the  Proctor  station,  stepping  up 
om  10,000  volts  to  44,000  volts  at  West  Rutland,  and  soon 
ter  load  was  put  on  at  both  Brandon  and  Hollister  sub- 
ations.  The  Huntington  Falls  station  was  first  phased  in 
1  May  17. 

I  The  system  was  designed,  constructed  and  put  into 
•eration  by  the  Vermont  Marble  Company.  The  elec- 
Jcal  equipment  was  furnished  by  the  General  Electric 
Dmpany. 


SINGLE-PHASE     LOCOMOTIVE    EQUIPMENT    FOR 
THE  LOETSCHBERG  LINE  IN  SWITZERLAND. 

Bv  iM.  P.  MissLiN. 

THE  general  electrification  of  main-line  railways  in 
Switzerland  has  been  hastened  by  the  decision  of 
the  Compagnie  du  Chemin  de  Fer  des  Alpes  Bcr- 
noises,  Berne-Loetschberg-Simplon,  to  adopt  electric  trac- 
tion for  operating  the  whole  line,  40  miles  in  length,  with 
single-phase  current  at  15,000  volts  and  15  cycles,  which 
corresponds  to  the  system  employed  on  the  Seebach-Wet- 
tingen  line  of  the  Swiss  Federal  Railways.  This  decision 
was  the  result  of  exhaustive  studies  carried  out  by  Mr.  L. 
Thorniann,  consulting  engineer  at  Berne,  who  was  also 
intrusted  with  the  supervision  of  the  work  in  connection 
with  the  electrification. 

The  line  starts  at  Spiez  on  the  lake  of  Thoune  and  at 
Brigue  joins  the  existing  Simplon  route,  leading  to  Milan, 
thus  forming  a  direct  connection  between  the  eastern  parts 
of  France  and  Italy — that  is,  between  Paris  and  Milan. 
As  it  will  have  to  deal  mostly  with  through  traffic  and 
passes  through  a  very  mountainous  district,  it  encounters 
in  many  points  conditions  similar  to  those  of  the  St.  Goth- 
ard  route,  and  the  experiences  gained  on  the  Loetschberg 
line  will  therefore  prove  of  great  benefit  at  the  time  of 
electrifying  the  St.  Gothard  route. 

Only  a  portion  of  the  whole  line,  leading  from  Spiez  to 
Frutigen,  of  a  total  length  of  13.5  km  (8.5  miles),  is  at 
present  opened  to  traffic ;  the  remainder  will  follow  in  from 
one  to  two  years'  time  after  completion  of  the  Loetschberg 
tunnel.  The  section  from  Spiez  to  Frutigen,  formerly  op- 
erated by  steam  locomotives,  has  been  electrified  and  serves 
for  the  present  as  an  experimental  line. 

The  maximum  gradient  of  this  section  is  1.5  per  cent 
and  the  average  gradient  1.117  per  cent,  whereas  the  con- 
tinuation of  the  line  will  have  a  maximum  gradient  of  2.7 
per  cent.  About  40  per  cent  of  the  total  length  of  the  ex- 
perimental line  is  in  curves,  of  which  the  smallest  has  a 
radius  of  1000  ft. 

The  track  on  the  open  line  consists  of  rails  each  12  m 
(39  ft.)  long,  weighing  75  lb.  per  yard,  and  laid  on  oak 
sleepers;  in  the  tunnels  a  new  system  of  fixing  the  rails, 
such  as  is  employed  on  the  Austrian  State  Railways,  will 
be  used.  The  section  from  Spiez  to  Frutigen  comprises 
about  14  miles  of  track,  all  fitted  with  overhead  construc- 
tion of  the  catenary  suspension  type. 

The  first  equipment  designed  to  deal  with  the  traffic  on 
the  experimental  line  consists  of  two  locomotives  and  three 
motor  cars.  The  latter  and  a  2000-hp  locomotive  were  or- 
dered from  the  "Elektrische  Bahnen."  Zurich  (the  joint  of- 
fice for  the  electric  traction  on  standard-gage  lines  in 
Switzerland  of  the  Maschinenfabrik  Oerlikon  and  the 
Siemens-Schuckert  Works),  whereas  a  i6oo-hp  locomotive 
was  supplied  by  the  Allgemeinc  Elektricitats  Gesellschaft, 
of  Berlin.  After  opening  the  whole  line,  the  motor  cars, 
which  have  been  in  service  sirtce  the  first  of  November. 
1910,  will  deal  with  the  suburban  traffic  between  Spiez  and 
Kanderstag,  whereas  the  locomotives,  which  at  present 
are  engaged  in  hauling  freight  trains  from  Spiez  to  Fruti- 
gen. will  haul  trains  up  to  Brigue. 

The  i6oo-hp  locomotive  is  fitted  with  two  \\^'nter-Eich- 
berg  motors,  each  driving  through  connecting  rods  two 
axles,  combined  with  one  pony  axle  fitted  to  one  bogie 
truck.  The  normal  output  developed  by  this  locomotive 
enables  it  to  haul  a  250-ton  train  at  a  speed  of  25  mile.= 
per  hour  up  gradients  of  2.7  per  cent. 

In  the  following  is  given  a  short  description  of  the 
2O00-hp  locomotive,  which  was  placed  on  the  line  first. 
The  electrical  equipment  of  this  unit  was  designed  and 
supplied  by  the  Maschinenfabrik  Oerlikon.  whereas  the 
framework  and  other  non-electrical  parts  were  supplied 
by  the  Swiss  Locomotive  Works,  of  Winterthour. 

The  specification  required  the  locomotive  to  be  able  to 
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haul  trains  of  310-ton  (weight  of  locomotive  not  included)  The  following  are  the  principal  data  of  the  locnmutivc 

at  a  speed  of  27  miles  per  hour  up  gradients  of  2.7  per      an  illustration  of  which  is  given  m  Fig.  2. 
cent,  and,  with  the  same  speed,  trains  weighing  500  tons      McL-iiamcai  data,  m  mm: 

up  gradients  of  1.55  per  cent.   The  starting  acceleration      unlth^vci'* luffeisiiii.iiiiiiiiiiiiii.^:::::::;::::;:::.:: iu'.ii 

at  these  loads  required  a  drawbar  pull  of  22,000  lb.     When  \yititii  of  cab.. 2,v5i 

'  '  llciglit   to   top   of   cab 3,7-li 

lUi|,lu  of  cab  (ioor  above  rail l,50i 

,    sr^  distance    between    centers    of    bogies 5,20" 

'.".•■•'i^lafc^  Total     wheel     base 10,70( 

■  ■'■'-'^    .S^^W*  \\  lifcl    base    of    each    bogie    truck 4,051 

K  iT'-"^ /T^^*  Diameter   of   driving   wheel 1,351 

'     •        *^>^\.  \Vidth    of    rim    of    driving    wheel 14t 

.,     5jii't^^^  BIcclrkal   data: 

...EI     *<g>i.-t   —       .  Line     voltage 1S,00( 

"^  ^   y^^^'^^T  "^  "  >.'  umber    of    motors 

^  ■t' rt  "mif  >  ^  Frequency,     cycles    per    second 1;, 

■?  .^d^'-i<XBI|^tt  Normal   total    rated    hp 2,00( 

, •     M^.S^^^  Normal    speed,    km    per    hour 4.. 

^^/    .<<|iri- !•"  -  .       Jlf  I'ly/  Maximum    speed,    km    per    hour 7|l 

.^•/    Air*   »  iW     '  iL  '  Normal  drawbar  pull,  kg lO.OUi 

'^~ "' ^^^  "1  ^-^^fe^%  ^^"^o'''^'^'':.':'\''::::::::::::::::::::::::::::::::::::Yi: 

^•\i  '  'i        Z><^'      ■     •  "iaVSr I" -T^                        Coefficient  of  adhesion  at  normal  drawbar  pull 1:., 

T                   ~m      «fif        0-^^-^»a(t  ^H^^                                         Coefficient  of  adhesion  at  maximum  drawbar  pull 1:/ 

/Wo           Ji  «^    ^''^^M^IylF' *'*'^  ll\-i^h,si..to,.,: 

'M^li^ill  ~.L>-_,ai«   ^^^'^  V  .Sf*^*  ■                                               Mechanical   eiiuipment.   inckulir.g   brakes 4 

>r^S5S8ia  i^iwBi  JBW>>>-^--'**#''                                                     Electrical    equipment 4 

Total    

Weight  available  for  adhesion 

Maximum  weight   per  driving  axle 1 

Weight  of  one  bogie  truck,  without  motor IS. 

Weight  of  one  motor 9.. 

Fig.  1— Truck  with   Motor  for  Electric  Locomotive.  Weight  of  one  transformer o. 

MECHANICAL  EQUIPMENT. 

starting   on   gradients   a   drawbar   pull   of   28,000   lb.   was  The    locomotive    is    composed   of    two    six-wheel    bogie 

required.     The   maximum    speed   demanded    w^as    fixed   at  trucks,  each  truck  being  fitted  with  one  motor.    Each  moto 

43.5  miles  per  hour,  while  the  maximum  weight  per  axle  drives    through    a    single    reduction    gear    a    countershaft 

allowed  was   15   tons.     It  was   further   stipulated   that  the  which,  by  means  of  a  crank  pin  and  connecting  rod,  operate 

locomotive  had  to  be  arranged  to  take  curves   590  ft.  in  the  coupled  driving  wheels,  as  shown  in  Fig.  I.    The  bogit 

radius.     By  a  series  of  exhaustive   trial   runs   it  has  been  frame  is  supported  on  the   axles  by   large   elliptic  spring: 

ascertained   that  the   locomotive,   as   supplied,    fullv   meets  of  great  elasticity.    The  suspension  gears  of  the  two  innei 

the  conditions  of  the  specification.     Considering  further  the  axles    are    connected    together    by    means    of    spring-borm 


2 — 2000-hp   Electric   Locomotive. 


high  working  pressure  and  the  wide  range  of  speed  regu- 
lation for  which  the  locomotive  has  been  designed,  still 
adhering  to  normal  axle  pressures  and  adhesion  weights, 
the  locomotive  constitutes  the  lightest  electric  locomotive 
vet  built. 


supports  in  order  to  distribute  unitonnly  the  total  weight  or 
the  different  springs. 

All  the  coupling  and  pulling  gear  has  been  fixed  to  th( 
truck  framework,  so  that  the  cab  itself  is  freed  from  an) 
mechanical  strain. 
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The  two  motors  and  their  rcJuction  gear,  which  latter 
orms  an  integral  part  of  tFie  motor,  are  rigidly  fixed  on 
lie  frame,  above  the  two  outer  road  wheels  they  have  to 
drive,  so  that  the  shaft  carrying  tlie  large  spurwheel  may 
.veil  be  considered  the  motor  shaft. 
The    pinion    of    forged    Sienions-Martin    steel    has    been 


Fig.  3 — Armature  and   Pi 


IVIounted  on   Shaft. 


pressed  on  the  shaft  with  a  pressure  of  about  40  tons,  and 
is  placed  between  the  armature  and  the  bearing  opposite 
the  collector.  The  rim  of  the  spurwheel  consists  of  rolled 
;Siemens-Martin  steel,  and  is  fixed  to  the  cast-steel  spider 
^n  such  a  way  that  it  can  easily  be  dismounted.  The  re- 
^luction  gear  has  been  supplied  by  A.  Citroen  &  Co..  of 
^'aris.  The  wheels  are  250  mm  wide  and  have  pitch  circle 
fliameters  of  447  nun  and  1453  "i'"-  corresponding  to  a  gear 
ptio  of  1 .3. 2-,.  The  teeth  are  of  wave-like  shape,  the 
l»vave  being  composed  of  three  legs  joined  together  at  angles 
of  45  deg.  and  having  rounded  vertex.  Fig.  3. 

In  spite  of  the  high  circumferential  velocity  (22  m 
per  second  as  a  maximum)  and  the  great  stress  to  which 
jthe    material    employed    is    subjected    (maximum    260    kg 


the  proper  driving  axles  and  operates  the  three  coupled 
running  axles  by  means  of  cranks  and  connecting  rods 
2.7  ni  in  length.  The  two  crank  pins  on  cither  side  of 
each  bogie  truck  are  displaced  against  each  other  by  90 
deg.,  ami  the  rotating  masses  are  perfectly  balanced. 

1  he  cage  (if  steel  rests  on  each  bogie  on  two  seats,  fixed 
to  the  outer  frame.  The  bogie  journals,  which  h,ive  ample 
sideways  play,  are  guided  by  a  strong  l<)iigitu(liii,il  luaiii, 
forming  at  the  same  time  the  connecting  link  between  the 
two  bogie  trucks.  This  beam  carries  also  the  heavy  parts 
nf  the  electrical  eiiuipment— the  transformers  ami  auxiliary 
apparatus— whereas  the  framework  of  the  cage  itself  is 
kept  as  light  as  possible,  without  interfering-  with  the  me- 
chanical strength  of  the  structure. 

Two  iron  partitions  divide  the  cage  into  three  compart- 
ments— one  at  either  end  of  the  locomotive,  for  the  driver, 
and  one  machine-room.  .-^  passage  leading  along  one  side 
of  the  machine-room  connects  the  two  driver  compartments. 

The  floor  consists  of  iron  sheeting,  covered  with  pitch- 
pine  and  linoleum,  wherever  possible,  .\rouiid  the  motors 
suitable  openings  have  been  left  in  the  floor  covering.  To 
enable  easy  inspection  and  access  to  the  motors,  the  motors 
are  left  practically  uncovered,  even  during  travel.  The 
compartment  in  which  the  high-tensitni  switch  gear  and  the 
transformers  are  placed  is  screened  in  by  suitable  iron 
guards,  which  can  be  opened  only  when  the  energy  collec- 
tors have  been  taken  off  the  line.  The  moment  the  guards 
are  removed  the  high-tension  line  is  automatically  ground- 
ed ;  the  trolley  can  be  brought  to  contact  \vith  the  overhead 
line  again  only  when  the  above-mentioned  guards  are  again 
shut. 

Three  large  openings,  closed  by  rainproof  flap  covers,  are 
provided  in  the  roof  of  the  cage  for  permitting  the  remov- 
ing of  motors,  transformers  and  auxiliary  apparatus. 

The   machine  room   is  provided   with   twelve   large   win- 


Figs.    4   and    5 — Driver's    Compartment. 

'cr   sq.   cm),   the    running   of   the    reduction   gear   is   per-  dows,  of  whidi  eight  can   be  opened.     The   ventilation  of 

fectly  regular  and  silent,  attributable  to  the  special  design  the  machine  room  is  effected  by  means  of  these  windows 

and   machining   of   the    teeth    and    to   the    absolutely    rigid  and  the  shutters  provided   for  in  the   monitor  roof  of  the 

'■nethod  of  supporting  the  shafts  of  the  reduction  gear.  cage. 

The  height   of  the   motor   shaft   above   rail   is    1.80   m.  Each  of  the  two  spacious  driver  compartments  is  acces- 

The  shaft  carrying  the  spurwheel   is  fixed  26^  mm  above  sible  by  two  side  doors  and  one  front  door,  leading  to  a 
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.tform,  from  which  one  can  cross  over  to  the  car  at- 
t  bed.  The  side  doors  are  provided  with  shutters  and 
(itboards. 

•\  folding  ladder  fitted  on  each  platform  provides  access 
t  the  cage  roof  for  inspection.  These  ladders  are  con- 
r:ted  with  an  air  valve  in  such  a  way  that  as  soon  as  ;i 
hder  is  put  up  the  air  contained  in  the  pressure  cylinders, 
c-'rating  the  current  collectors,  discharges,  whereby  the 
cTent  collectors  are  automatically  taken  off  the  line,  even 
S)uld  this  have  been  overlooked  by  the  driver  beturo  as- 
ciding  the  roof. 

rhe  equipment  of  each  of  the  two  driver  compartments  is 
i.ntical.  As  shown  in  Figs.  4  and  5,  each  is  fitted  with  a 
citrol  desk  comprising  the  necessary  gear  for  changing 
t:  running  direction,  for  regulating  the  motor  voltage,  for 
f?rating  the  current  collectors,  the  high-tension  switches, 
f  brakes,  the  sanders  and  the  signal  whistle.  The  con- 
tilling  instruments,  such  as  tachometer,  voltmeter  and 
ajmeter,  are  fi.xed  above  in  front  of  the  control  desk.  In 
t-  rear  of  each  driver's  compartment  is  fixed  a  marble 
tird,  which  contains  the  switches  for  the  lighting  and 
liting  and  the  au.xiliary  machinery,  and  a  number  of 
r  asuring  instruments. 

Resides  the  ordinary  hand  brake  each  bogie  is  fitted  with 
05  automatic  and  one  hand-operated  Westinghouse  brake. 
I  ch  bogie  truck  carries  one  brake  cylinder,  and  in  oper- 
ang  the  brakes  only  the  brakes  on  the  same  bogie  can  be 
b>ught  into  action.  Each  bogie  has  six  brakeshoes  and 
..  electrically  heated  sander  with  four  distributing  pipes. 

The  compressed  air  required  for  the  manipulation  of  the 
trrent-collecting  gear,  of  the  whistles,  of  the  brakes  and 
V  sanders  is  supplied   by   an   electrically   driven   plunger 


Fig.    7— Transformer    and    Step    Switches. 

imp,  and  a  compressor  driven  from  one  running  axle 
ach  of  the  two  pumps  is  powerful  enough  to  meet  the  full 
:mand  for  compressed  air  of  the  locomotive, 

ELECTRICAL  EQUIPMENT. 
The  electrical  equipment  comprises  two  sets  identical  in 


their  essential  parts,  each  set  consisting  of  one  current  col- 
lector, one  transformer  with  high-tension  apparatus,  one 
motor  and  one  controlling  gear  outfit. 

The  diagram  of  connections  is  shown  by  Fig.  6;  the  ar- 
rangement is  such  that  the  locomotive  can  if  necessary  be 


Fig. 


ith  Armature   Removed. 


run  with  only  one  motor,  one  transformer  and  one  con- 
troller. 

The  current  is  taken  from  the  line  by  means  of  two 
Siemens  scissors  bow  collectors  T  and  passes  through  a 
choking  coil  /  to  the  high-tension  oil-switch  A  a.  From 
there  the  current  passes  to  the  commutating  switches  AU  h 
through  the  high-tension  windings  of  the  transformers, 
connected  in  parallel,  through  a  series  transformer  5  /  h 
feeding  the  high-tension  ammeter  A  h  and  the  current  coil 
of  the  wattmeter  IV,  and  then  to  earth,  through  slip-rings 
fi.xed  to  two  bogie  axles.  A  shunt  to  the  high-tension  line 
is  formed  by  a  line  branching  off  immediately  beyond  the 
current  collectors  and  leading  to  earth  through  a  lightning 
arrester  of  the  horn  type  Bi,  fixed  on  the  cage  roof,  and  a 
resistor  C,  having  a  total  resistance  of  about  3500  ohms  and 
composed  of  a  number  of  constantan  asbestos  strips  im- 
mersed in  an  oil-bath. 

The  current  collectors  T  are  of  the  pantograph  or  scissors 
type,  as  employed  by  the  Siemens-Schuckert  Works.  They 
have  a  total  width  of  1200  mm  and  are  kept  against  the 
overhead  line  wire  by  means  of  springs,  brought  into  action 
by  compressed-air  cylinders.  The  collectors  are  self-re- 
versible and  are  specially  designed  to  allow  for  the  extreme 
differences  of  level  of  the  contact  line  without  appreciable 
variations  of  mechanical  pressure  on  the  wire.  The  dif- 
ference between  the  highest  and  lowest  position  of  the  col- 
lector bows  may  be  as  great  as  2550  mm. 

The  high-tension  main  switch  A  a  is  of  the  oil-break 
type,  and  fitted  with  an  auxiliary  contact  which  inserts  a 
resistance  before  the  switch  can  be  closed  completely.  The 
high-tension  main  switch  is  operated  from  the  driver's  com- 
partments by  means  of  remote-control  gear  supplied  with 
direct  current.  In  case  of  excess  current  or  no  voltage 
the  switch  is  automatically  opened  by  means  of  time-limit 
and  no-voltage  relays.  In  case  of  emergency,  the  switch 
can  also  be  operated  by  the  use  of  a  suitable  key. 

Each  of  the  two  transformers  (Fig.  7)  is  designed  for 
a  continuous  rated  output  of  1000  kva,  when  artificially  air- 
cooled.  They  furnish  the  energy  required  for  the  motors, 
the  auxiliary  machinery  and  the  heating  of  the  cars.  They 
have  been  so  liberally  dimensioned  that  even  should  the 
artificial  cooling  be  interrupted  they  still  can  be  left  under 
pressure  and  give  their  full  output  for  a  considerable  length 
of  time.     The  artificially  air-cooled  transformer  has  been 
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preferred  to  the  oil-cooled  type  owing  chiefly  to  its  ligliter 
weight  (5500  kg  per  transformer)  and  greater  accessibility. 
The  efficiency  of  the  transformers,  at  all  loads  varying  from 
200  kva  to  1300  kva.  exceeds  95  per  cent.  The  two  iron 
cores  of  each  transformer  are  placed  horizontally  side  by 


side.  The  low  voltage  winding  on  each  core  consists  of  one 
inner  and  one  outer  cylindrical  winding,  divided  up  in  eight 
coils.  Between  the  two  low-voltage  w'indings  is  placed  the 
high-tension  winding,  which  consists  of  two  sections  which 
may  be  connected  in  series  or  in  parallel,  so  that,  if  neces- 
sary, the  locomotive  may  also  be  run  with  a  line  pressure 
of  7500  volts.  On  the  top  of  each  transformer  are  fixed 
eight  "step  switches" — Nos.  1-16  in  the  wiring  diagram — 
operated  by  direct-current  remote  control,  which  are  con- 
nected with  the  low-voltage  coils  and  which  permit  taking 
from  the  transformers  sixteen  different  voltages,  ranging 
from  o  to  420  volts.  Xormally  the  low-voltage  trans- 
former windings  and  the  motors  are  connected  in  series, 
through  the  above-mentioned  step  switches.  The  line 
connecting  the  low-voltage  windings  of  the  two  transform- 
ers is  grounded,  so  that  the  difiference  in  pressure  between 
motor  and  earth  cannot  exceed  420  volts.  Slots  and  ducts 
left  in  the  iron  cores  and  windings  of  the  transformers 
insure  uniform  cooling. 

The  step  switches  mounted  on  the  transformers  are  ar- 
ranged in  groups  and  are  interlocked  in  such  a  way  that 
only  one  switch  of  each  group  can  be  closed  at  a  time.  By 
this  method  the  short-circuiting  of  transformer  coils  is  ex- 
cluded. To  avoid  interruption  of  the  current  supply  when 
changing  from  one  voltage  to  the  other,  the  step  switches 
are  connected  with  an  auto-transformer  A  T,  from  which 
the  current  passes  through  the  controller  to  the  motor. 
Each  step  switch  consists  of  a  pot-shaped  magnet,  the 
armature  of  which  falls  back  by  gravity. 

The  copper  contact  fingers  are  arranged  above  the  mag- 
net, the  contacts  of  each  pole  forming  a  semi-circle.  The 
circuit  is  closed  by  an  iron  cone  fixed  to  the  magnet 
armature  spindle.  The  contacts  are  fixed  by  a  bayonet- 
joint,  thereby  enabling  a  quick  and  easy  replacing  of  any 
worn  parts.  Besides  the  above-mentioned  contacts,  each 
step  switch  has  been  provided  with  auxiliary  contacts, 
which  lead  when  closing  and  lag  when  opening  the  motor 
circuit  and  which  are  fitted  with  electromagnetic  blow-outs. 

The  direction  of  running  is  controlled  by  a  separate 
switch  L'  W  of  the  barrel  type,  operated  by  direct-current 
solenoids  or.  if  necessary,  by  hand.  The  position  of  this 
switch  is  indicated  in  each  driver's  cabin  by  a  pair  of 
signal  lamps,  '<.•  (forward)  and  r  (reverse),  controlled  by 
auxiliarv  contacts  fitted  on  the  reversing  switch.  A  set  of 
isolating  links  J7  I^  is  further  provided  to  effect  the  neces- 
sarv  changes  in  the  connections  should  only  one  trans- 
former and  motor  set  remain  for  service. 


The  motors  are  shown  in  Figs.  8  and  9,.  They  ari 
pole  Oerlikon  compensated  series  machines  willi  uw 
phase  commutating  field. 

The  frame  is  of  cast  steel  and  made  in  two  parts,  so 
in  lifting  the  upper  part  the  rotor  may  be  uncovered, 
design  of  the  frame  is  such  that  cooling  air  from  all 
finds  easy  access  to  iron,  windings  and  to  the  commui 
so  that  effective  ventilation   is  assured  even   witlioul 
ficial  cooling.     The  rise   in  temperature,   ascertained  1 
full-load  test  run  of  one  hour   (420  volts,  2100  amp) 
without  artificial  cooling,  amounted  to  62  deg.  C.  on 
collector,  52  deg.  C.  on  the  iron,  60  deg.  C.  on  the  si 
windings  and  75  deg.  C.  on  the  rotor  windings.    With 
ficial   cooling   the    motor   can   give    the   above   output 
tinuously. 

The  stator  windings  comprise  the  exciting  w'inding,  w 
produces  the  magnetic  field  and  which  is  connected  in  st 
W'ith  the  rotor,  and  the  compensating  winding.  Both  « 
ings  consist  of  copper  tape,  insulated  by  mica  and 
bedded  in  the  uniformly  distributed  half-closed  slot- 
the  stator.  The  exciting  and  the  compensating  wiml 
overlap  by  half  a  pole  distance.  Inside  the  compensa 
winding  and  inclosing  one  tooth  is  arranged  the  comnii 
ing-field  winding,  the  current  of  which  is  caused  11 
out  of  phase  with  the  armature  current  by  a  non-induc 
resistance  connected  in  parallel.  This  resistance  is  t 
directly  below  the  motor  on  the  bogie  truck. 

The    exciting    winding    is    calculated    for    starting 
motors  with  the  maximum  torque  without  exceeding  a  f 
sure   of  4  volts   between   adjacent   commutator   segiiii 
The  brushes  cover  as  a  maximum  three  comnnuator 
ments  and  do  not  cause  any  dangerous  sparking. 

The   design  of  the   rotor  is   indicated   in   Fig.  3.     Tl 
are  no  resistances  between  the  commutator  and  the  ar 
ture  windings.     The  connections  consist  of  very  large 
per  strips,  dimensioned  with  a  view  to  obtaining  as  ^ 
a  mechanical  strength  as  possible. 

The  brush  holders  are  fixed  to  a  ring-shaped  siipi 
which  by  means  of  pinion  and  gear  wheel  rim  can  be  c 
pletely  turned  round  the  collector  so  that  all  brushes 
easily  be  controlled  and  replaced. 

The  motors  have  a  radial  air  gap  of  3  mm  (J^  in.), 
bearings  are  provided  with  ring  lubrication  and  fitted  \ 
journals  having  a  2-mm  lining  of  anti-friction  nn 
Even  should  this  lining  be  worn  completely,  the  rotor 
never  touch  the  interior  stator  facing.  The  spur  gear 
referred  to  above,  is  fitted  between  the  rotor  and  tlie  m> 
bearing  opposite  the  collector. 

Tests  carried  out  have  shown  that  the  motor  efficicn 
between  half  and  full  load  are  90  per  cent  and  over. 


that  the   power    factor,   at   speeds   above   30  km   per  li'  ■ 
exceeds  0.95. 

Among  the  auxiliary  equipment  carried  by  the  loco  ' 
tive  may  first  be  mentioned  a  complete  direct-current  p  ' 
comprising  a  motor-generator  U  G  of  1.2  kw  output  (<'■ 
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t))  and  a  storage  battery  B,  B,  of  2  X  18  cells,  liav- 
i;:r  a  total  rated  output  of  81  amp-hours.  This  plant  sup- 
-  the  direct-current  energy  required  for  operating  the 
ct  coils  of  all  the  high-tension  switches,  and  also  for 
-miiig  the  locomotive.  The  converter  starts  automatically 
lid  puts  itself  in  parallel  with  the  battery  as  soon  as  the 
♦comotive  is  under  pressure.  The  battery  is  also  auto- 
iatically  charged.  The  employment  of  direct  current  for 
■pcrating  the  magnetic  coils  of  the  switch  gear  greatly 
inplitied  the  construction  of  the  regulating  and  the  auto- 
latic  switches. 

I  The  compressed  air  required  for  manipulating  the  cur- 
^nt  collectors,  the  Westinghouse  brakes,  the  whistles  and 
he  Sanders  is  furnished  by  a  small  air  compressor  set  P. 
imprising  a  Westinghouse  air  compressor,  driven  through 
t>ur  gearing  by  a  9-hp  single-phase  series  motor.  This 
••t  also  starts  automatically  a  switch  Rp  opening  and  clos- 
Ig  the  motor  circuit  according  to  the  pressure  of  the 
!r  contained  in  the  pressure  reservoir.  This  switch  can 
I-  short-circuited  in  case  it  should  fail  to  act.  The  pres- 
^re  pump  can  in  this  case  be  operated  by  hand  from  the 
Hver's  cabins. 

•The  cooling  air  required  for  the  transformers  and  if 
tcessary  also  for  the  motors  is  supplied  by  a  low-pres- 
il-e  Sulzcr  fan  /'.  driven  by  a  lo-hp  single-phase  series 
btor. 

'The  motors  of  the  compressor  set  and  of  the  low  pres- 
)re  blower  are  supplied  with  energy  at  150  volts,  wdiereas 
e  motor  of  the  motor-generator  obtains  energy  at  300 
Mts  taken  from  the  secondarv  windings  of  either  trans- 
Wmer. 

The  heating  of  the  locomotive  is  done  with  energv  at  300 
>lts  taken  from  the  secondary  transformer  windings.  In 
Ich  driver's  cabin  are  placed  three  radiators,  consuming 
Jo  watts  each.  The  heaters  in  the  sand  boxes  consume 
|out'ioo  watts.  The  heating  of  the  complete  train  can 
jj>o  be  effected  with  300  volts  energy,  and  for  this  purpose 
itable  single-pole  heating  couplings,  capalile  of  transmit- 
^g  up  to  100  kw.  are  fixed  on  either  end  of  the  loco- 
Wive. 

The  measuring  and  controlling  gear  comprises   the   fol- 

Wing  instruments,  distributed  in  the  two  driver's  cabins: 

Vo  high-tension  ammeters  A  h.  connected  to  high-tension 

;j"ies  transformers  St  It;  two  low-tension  ammeters  An, 

•Vinected  to  the  low-tension  series  transformers  5  t  n;  two 

V-tension  voltmeters  V  n,  fed  from  the  shunt  transformer 

f.     By  means  of  a  number  of  change-over  switches   U 

■A  V  V  the  shunt  transformers  may  be  so  connected  that 

^th  the  voltmeters  Vn  the  secondary  transformer  voltage. 

•  the  pressure  of  the  motors,   singly  or  of  botli   sets   lo- 

;ther,  may  be  ascertained.     In  one  cabin  there  is  fitted  a 

Utmeter  connected  to  a  series  transformer  Sth,  and  to 

shunt  transformer  connected  to  the  secondary  windings 

the  main  transformers.     The  remaining  instruments  are 

<">  direct-current   voltmeters   with    voltmeter-change-over 

itches   for  measuring   the   generator,   battery   and   lamp- 

Itage;  two  ammeters  with  series  transformers  Stz  for 

e   heating   system;     two     Haslcr    tachographs,    and    four 

ake  manometers. 

The  starting  of  the  locomotive  is  effected  as  follows: 
hen  both  current  collectors  arc  pulled  down,  that  is, 
Uen  off  the  supply  line,  one  of  them  is  brought  into  con- 
':t  with  the  overhead  feeder  by  an  air-pump  operated  bv 
I  nd.  By  bringing  switch  A  a.  fitted  on  the  control  desk 
'  the  driver's  cabin,  to  position  a  c,  the  high-tension  main 
■itch  can  be  closed.  This  is.  however,  only  possible  when. 
I  turning  the  valve  of  the  air  cylinder  commanding  the 
isition  of  the  current  collectors  to  the  "up"  or  "down" 
Itch,  the  controlling  current  switch  A  S  which  is  con- 
^cted  to  the  above  mentioned  valve  is  closed.  The  trans- 
rniers  are  then  under  pressure  and  the  mottr-s'-n-ratO'-. 
tp  air-compressor  set  and  the  ventilator  can  be  started. 


liie  air-compressor  and  the  motor-generator  afterward 
require  no  further  attention,  as  they  are  controlled  auto- 
matically. The  second  current  collector  is  now  brought  in 
contact  with  the  line  by  putting  the  air  valve  connected  to 
switch  .-/  5'  on  the  "up"  position.  For  running  the  locomo- 
tive, the  master  controller  switch  v  r  is  put  in  the  direc- 
tion of  running  desired,  whereby  the  connnulating  cylinder 
of  switch  U  W  is  also  operated  and  its  position  is  indicated 
by  one  of  the  signal  lamps  r  or  v.  The  switch  cylinder 
K  of  the  master  controller  can  now  be  manipulated.  To 
pass  from  one  running  position  to  another,  the  switch 
cylinder  nuist  be  turned  around  360  deg.  The  position  of 
the  switch  cylinder  is  shown  by  an  indicator  pointing  to  a 
dial  plate  numbered  from  I  to  14.  After  the  switch  cyl- 
inder leaves  the  "off"  position,  the  throwing  over  of  the  re- 
versing switch  is  rendered  impossible  by  a  mechanical  in- 
terlocking arrangement. 

As  the  switch  cylinder  is  turned  the  different  electro- 
magnetic switches  are  operated  successively  and  the  motor.-, 
started.  For  stopping  the  locomotive  the  electro-magnetic 
switches  are  operated  in  the  opposite  succession  by  revers- 
ing the  switch  cylinder.  If  it  should  be  desired  to  inter- 
rupt the  supply  suddenly,  the  high-tension  main  switch  must 
be  opened.  The  latter  cannot  be  closed  again  before  the 
switch  cylinder  lias  been  put  to  the  "off"  position.  The 
high-tension  main  switch  may  be  opened  either  through 
switch  A  a,  or  through  an  overload  time-limit  relay  R  h,  or 
a  no-voltage  relay  R  n.  The  overload  relay  is  supplied  with 
energy  through  the  series  transformer  5"  /  li,  which  is  so 
arranged  that  it  can  equally  well  be  used  for  the  line  emf  of 
15,000  volts  or  7500  volts;  the  no-voltage  relay  interrupts 
the  supply  in  case  of  default  of  the  line  pressure. 

The  official  tests  with  this  locomotive  gave  results  that 
were  satisfactory  in  every  respect.  The  locomotive  hauled 
a  useful  load  of  481  tons  on  a  gradient  of  15  per  cent,  at  a 
speed  of  42  km  (26  miles)  per  hour.  The  train,  having 
been  stopped  on  the  grade,  regained  an  equal  speed  after 
two  minutes.  If  the  speed  at  which  the  normal  drawbar 
pull  was  required  were  nearer  the  maximum  speed  attain- 
able with  the  equipment,  the  locomotive  could,  without 
necessitating  an  increase  in  weight  and  with  only  an  un- 
important modification  of  the  secondary  transformer  wind- 
ing, develop  3000  lip  for  one  hour,  at  a  speed  of  60  km 
(37  miles)   per  hour. 


AN    APPROXIMATE    METHOD    OF    DETERMINING 
POWER-FACTOR. 

By  C.  M.  Janskv. 

IN  testing  watt-hour  meters  it  is  often  advisable  to  de- 
termine their  accuracy  at  power- factors  other  than 
100  per  cent.  The  meter  committee  of  the  Xafional 
Electric  Light  Association  recommends  that  acceptable 
alternating-current  watt-hour  meters  shall  not  be  in  error 
by  more  than  =t  4  per  cent  on  light  load  or  full  load  the 
power-factor  of  which  is  50  per  cent,  and  not  more  than 
zt  2  per  cent  on  loads  the  power-factor  of  which  is  75  per 
cent.  Determining  the  accuracy  of  watt-hour  meters  at 
these  different  power-factors  necessitates  some  means  of 
at  least  approximately  calculating  the  power- factor  at 
which  the  meter  is  tested. 

The  usual  ammeter,  voltmeter  and  wattmeter  method  of 
determining  power-factor  is  used  to  a  very  limited  extent 
in  the  smaller  plants.  The  simple  method  discussed  below 
is  practically  as  accurate  as  this  method  at  low  power- 
factors.  In  plants  using  two-phase  or  three-phase  genera- 
tors the  method  will  undoubtedly  prove  useful  and  accu- 
rate enough  for  commercial  purposes.  However,  the 
method  can  be  used  only  where  two-phase  or  three-phase 
circuits  are  available. 
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Two-Fliase  Circuits. — The  connections  for  testing  the 
watt-hour  meter  on  a  two-phase,  three-wire  circuit  are 
shown  in  Fig.  1.  The  series  coil  of  the  watt-hour  meter 
carries  the  vector  sum  of  the  two  currents  in  the  different 
phases.  When  the  shunt  coil  of  the  watt-hour  meter  is 
connected  as  indicated  in  the  diagram  the  power-factor  is 
the  cosine  of  the  angle  between  the  series  current  and 
potential  across  AO.  Thus,  in  Fig.  2,  let  OE  represent  the 
voltage  between  mains  i   and  2  and  OE^  the  voltage  be- 


Fig.    1 — Three-Wire,    Two-Phase    Circuit. 

tween  mains  2  and  3.  Since  the  load  is  supposed  to  be 
non-inductive  07,  and  01,  may  be  considered  as  represent- 
ing the  currents  in  the  separate  phases.  The  current  in 
main  2  is  the  vector  sum  of  0/,  and  01^,  and  is,  therefore, 
represented  by  01  or  by  the  dotted  line  01,.  The  power- 
factor  of  the  load  registered  by  the  watt-hour  meter  when 
connected  as  indicated  in  Fig.  i  is  cos  ©,  where  9  is  the 
angle  between  OE,  and  01.  The  value  of  ©  is  determined 
by  the  relative  values  of  currents  in  lamp  banks  L,  and  L,. 
That  is,  if  /,  is  the  current  in  load  L,  and  /;  in  load  L,, 
the  power-factor  is 

/, 
cos  6  =  _ 

and,  hence,  can  be  determined  from  the  readings  of  two 
ammeters,  one  placed  in  main  i  and  the  other  in  main  3. 

Since  s/I'  X I^  =  /,  the  current  in  the  series  coil  of 
watt-hour  meter,  an  ammeter  placed  in  main  2  will  indi- 
cate V  L'  4-  7,',  or  I.    The  power- factor  then  reduces  to 

cos©  =-^ 
When  I,  =0,  or  the  total  load  is  on  L,,  h  =  I  and  cos  ©  =  i. 
When  /,  =  o,  the  total  load  is  on  L,  and  cos  ©  =-j-=  o. 

Hence,   by   adjusting   the    load    between    L,    and    L,    any 


middle  wire,  as  indicated  in  Fig.  4,  and  the  shunt  coiis 
across  £,  the  power-factor  is 

cos  ©  =  4       __    '  _       _    =     ~ 

V//  +  I  J,  +  1'  2  7 

where  /,  /,  and  /,  are  currents  in  middle  and  outside  w  s 
respectively. 


Fig.   A — Three-wire,   Three-Phase   Circuit. 


When  the  shunt  circuit  is  connected  across  £,  the  pov'--, 
factor  is  i 

2  A  -f  7,  2  7.  +  7, 

cos  ©  =  i  --  - .-  -  =   f 

V7,"  +  7/,  +  73=  2/ 

These  formulas  can  be  derived  as  follows :  Assun  i 
the  time-phase  displacements  of  the  emfs  of  the  th  •- 
phase  generator  to  be  120  deg.,  the  quantities  involved  t 
be  represented  as  in  Fig.  5.  From  this  diagram  i:a 
plainly  evident  that  both  the  magnitude  and  the  time-pi* 
of  7  with  reference  to  £,  depend  upon  the  relative  ma 
tudes  of  I,  and  7^. 

Let  ©  be  the  angle  between  £,  and  I,  then  the  angle 
tween  7,  and  £,  is  60  deg.  when  the  load  is  non-induc 
Hence, 

cos  6  =  cos  {y  -\-  60  deg.) 
.=  icos3'  —  4V3siny 
From  the  triangle  whose  sides  are  1 ,  7,  and  7, 
1^:1,::  sin  (60  deg. —  y)  '.  sin  y. 
Whence 


sm  y 


cosy 


mT 


Fig. 


-Vector      Relations      In      Two- 
phase   Circuit. 


Fig.    3 — Three-Wire    Circuit    Obtained 
by    Transformation. 


power-factor  between  o  and  i  can  be  approximately  ob- 
tained and  determined.  According  to  the  foregoing  dis- 
cussion two  ammeters  are  needed ;  later  it  will  be  shown 
that  the  connections  may  be  so  made  that  one  ammeter  will 
suffice. 

In  case  the  generator  is  so  wound  as  not  to  permit  three- 
wire  connection,  which  the  foregoing  method  presupposes, 
a  three-wire  circuit  can  be  obtained  by  connecting  two 
transformers  as  shown  in  Fig.  3.  The  primary  circuits  of 
the  transformers  are  connected  to  the  separate  phases  of 
the  generators  and  the  secondaries  are  interconnected  as 
shown. 

Three-Phase  Circuits. — In  plants  having  three-phase 
alternators  the  same  general  plan  may  be  used.  When  the 
series  coil  of  the  meter  to  be  tested  is  connected  to  the 


Substituting  these 
reducing. 


Fig.     5 — Vector     Relations     In     Tl 
Phase    Circuit. 

lalues  in  the  e-xpression   for  cos  ^ 
V7/  +  A7,-f  7,' 


But 


Hence 


V73"  -f  737,  -f  7; 


/ 


cos  ©  =  i 


1 

When  7j  =  7„  or  when  both  phases  are 
cos  6  =  0.    When  7.  =  o,  7,  =  7  and  cos  ©  = 
/,  =  o,  7j  =  —  7  and  cos  ©  =  —  0.5.    Hence 
nection    the    power-factor    can    be    varied 
and  +  0.5. 


equally  loa  d. 
:  0.5,  and  vai 
by  such  a  "' 
between   -  '5 


i    ; 
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/hen  the  shunt  circuit  is  across  £,  it  can  readily   be 
shirn  that  the  power-factor 

C0SO=J        — ;=^  =         .  •         '  • 

^hen   /,  =  o,.   /.  =  /„   and    cos   0  =  i.      When    /,  =  o, 
ci »  =  0.5.    That  is,  when  all  the  load  is  on  L  the  power- 


tafor  is  I,  and  when  all  the  load  is  on  ]/  the  power- factor 
isv.5. 

:he  advantage  of  this  method  lies  in  the  ease  with  which 
bci  the  connections  and  calculations  may  be  made.  The 
ornary  ammeter,  voltmeter  and  wattmeter  method  neces- 
sil  es  three  instruments,  and  it  is  well  known  that  at  low 
poer-factors  the  inductance  of  the  shunt  coil  of  the  watt- 
mier  introduces  an  error  which  is  proportional  to  sin  6. 
Tl;  error  may  be  as  great  as  that  due  to  the  unbalancing 
ofiressures  in  the  method  under  consideration.  The  fact 
th  one  ammeter  is  sufficient  makes  this  method  especialh 

■  C0MP.\RIS0N      OF      METHODS     OF      MEASURING      LOW 

POWER-FACTORS. 
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acantageous  for  small  power  plants  where  the  supply  of 
mruments  is  limited. 

1  order  to  use  only  one  ammeter  a  polyphase  switch- 
bcrd  must  be  provided.  Fig.  6  shows  the  connections  of 
sp  a  board  which  is  used  in  the  electrical  laboratory  of 
th  University  of  Wisconsin.  The  three  mains  are  con- 
nced  to  binding  posts  i',  2',  3',  and  the  three  load  termi- 
na  to  posts  i,  2,  3,  while  the  ammeter  is  connected  to  tlu- 
lels  indicated.  An  examination  of  the  diagram  will  show 
th:  when  the  three-pole  and  the  three  single-pole  switches 
ai  closed  the  ammeter  will  register  no  current.  When, 
hcever,  both  double-pole,  double-throw  switches  are  closed 
tohe  left,  and  the  single-pole  switch  C  is  opened,  the  am- 
Tier  will  register  the  current  in  lamp  bank  between  mains 
'  id  2.  An  examination  of  the  diagram  will  make  clear 
th  operation  necessary  to  ascertain  the  current  in  the 
ot;r  lamp  bank  and  that  in  the  middle  wire. 

omparison  of  Methods. — In  order  to  know  something  of 
th  accuracy  of  the  method  a  comparison  was  made  between 
pc^er-factors  calculated  from  ammeter  readings  and  from 
th  ordinary  three-instrument  method,  i'or  this  purpose  a 
iivolt,  96-amp,  three-phase  generator  was  connected  to 


two  lamp  banks.  The  instruments  were  of  the  ordinary 
laboratory  type  that  had  been  used  for  some  time  by  stu- 
dents in  experimental  work.  The  accompanying  data  show 
clearly  the  maximum  error  that  one  may  expect  with  com- 
mercial, inaccurate  instruments.  The  writer  has  not  had 
the  time  to  compare  results  obtained  by  the  two  methods 
when  accurate  instruments  are  used. 

TABLE     11. COMPARISON     OF     METHODS    OF     MEASURINli     HIGH 

POWER-FACTORS. 


W 

Coa  « 

Differ- 

It 
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Watts. 
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IxE 

X  too 

ence. 

5.3 

7.72 

11.50 
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87.0        1 

90.0 
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14.25 

110.0 

1440 
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92.0 

0.0 

4.45 

9.78 

12.50 

111.0 

1300 

94.0 
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111.5 

1150 

97.0 

99.0 

+  2.0 

0.0 

9.95 

10.00 

112.5 

1150 
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100.0 
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16.00 

110.0 

1525 

86.7 

89.0 

+  2.3 

15.75 

111.5 

1350 

77.0 

79.0 

+  2.0 

113.5 

425 

46.25 

50.0 

+  3.75 

10.25 

112.5 

540 

46.85 

50.0 

+  3.2 

18.00 

0.0 

18.00 

111.0 

900 

45. 5 

50.0 

+  4.5 

20.50 

0.0 

20.50 

110.5 

1025 

45.25     I 

50.0 

+  4.7 

38.75 

106.5 

3650 

91.0 

92.0 

+  1.0 

20.6 

20.5 

35.50 

108.0 

3300 

86.0 

86.7 

+  0.7 

Tables  I  and  II  show  that  the  greatest  difference  is  not 
over  5  per  cent.  Since  in  one  case  the  three-instrument 
method  indicated  a  power-factor  of  102  per  cent  it  is  safe 
to  say  that  the  results  are  probably  not  greatly  in  error. 
Since  a  difference  of  5  per  cent  in  power-factor  will  have 
very  slight  effect  upon  the  registration  of  watt-hour 
meters,  it  seems  that  the  method  is  accurate  enough  for 
conuiiercial  work. 


UNIQUE     MOTOR-DRIVEN     WATER-SUPPLY    AND 
FIRE-PROTECTION  SYSTEM. 


Boyne  City,  Mich.,  is  a  town  of  2000  population  near  the 
northern  end  of  the  lower  peninsula  of  the  State.  Its  water 
supply  is  derived  from  a  well,  and  is  pumped  by  means  of 
an  air  lift,  delivering  into  a  low-level  receiving  basin  from 
which  the  high-duty  pumps  force  the  water  to  the  reser- 
voir on  a  hilltop  250  ft.  above  the  town.  The  main  supply 
to  the  town  is  through  a  12-in.  pipe  in  which,  at  the  city 
limits,  is  inserted  an  electrically  controlled  gate,  by-passed 
by  a  pressure-reducing  valve.  Xormally  the  gate  valve  is 
closed,  passing  the  town  water  supplv  thrnu.^h  the  reducing 


Motor-Driven    Pump   and  .Central   Panel.    Boyne   City,   Mich. 

valve  and  so  lowering  its  pressure  from  115  lb.  to  40  lb. 
per  square  inch  for  domestic  use.  In  case  of  fire  in  the 
town  the  electrically  operated  gate  valve  can  be  opened 
from  the  fire-department  office,  at  once  impressing  the  en- 
tire 115-lb.  pressure  of  the  reservoir  onto  the  town  mains. 
VVith  this  pressure  no  fire  engine  is  needed  to  throw  a  good 
stream  over  any  house  in  Boyne  City. 


276 


l-:i.i:  CTRICAL     WORLD. 


\'ui..  ;S, 


The  main  lift  pump  is  of  the  triplex-glynger  type  driven 
by  a  slip-ring  induction  motor.  The  pump  delivers  directly 
into  the  i2-in.  main  pipe  between  the  gate  valve  and  the 
reservoir.  When  in  operation  this  pump  supplies  a  greater 
volume  of  water  than  the  town  demands  at  any  time,  so 
that  the  pump  is  continually  making  delivery  to  the  reser- 
voir. When  the  level  of  the  reservoir  has  risen  to  a  pre- 
determined height  the  pump  is  automatically  shut  off.  being 
again  started  when  the  reservoir  falls  a  given  amount. 

This  automatic  control  of  the  pump  motor  is  effected  by 
a  float  at  the  upper  reservoir  controlling  the  circuits  of  the 
automatic  starting  panel  in  the  pump  house  half  way  down 
the  hill.  On  account  of  the  exposed  position  of  the  float 
and  the  severe  climate  to  which  it  is  exposed  a  pilot  pipe 
filled  with  oil  has  been  provided  in  which  the  float  moves. 
This  pipe  is  tapped  from  the  lowest  level  of  the  reservoir 


so  as  to  be  unaffected  by  ice  on  the  surface.     'Uit  oi  me 
is  also  so  arranged  that  in  case  the  reservoir  be  diied 
the  oil  w-ill  not  be  spilled.     Normally  this  float  contacion. 
trols  the  pilot  circuit  of  the  Cutler-Iianmicr  full-auto itjc 
self-starting  panel   for  the  pump  motor,  but  if  desire  >i.. 
float  control  can  be  cut  out  by  opening  a  double-pole  = 
leaving  the  motor  to  be  started   from  the  panel  by 
The  latter  feature  makes  it  possible  to  keep  the  mot(  uii 
the  line  during  hours  of  heavy  load  on  the  generatinjta. 
tion.      The   Westinghouse    motor    driving    the    high  • 
punip  is  protected  by  an  oil  switch,  which  also  serve- 
circuit-breaker.     The   Laidlaw-Dunn-Gordon  air  con  - 
sor  used  for  blowing  the  well  is  driven  by  an  Allis-Cha  er> 
squirrel-cage  motor.     The  attendant  in  charge  of  thi  ts 
tion  visits  it  during  a  short  time  each  day  to  inspe^ 
operation  of  the  equipment. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


SMALL-RESIDENCE  LIGHTING. 


An  interesting  discussion  of  small-residence  lighting  as 
a  profitable  central-station  load  will  be  found  in  the  account 
given  under  "W^isconsin  Commission  News'  of  a  recent 
decision  of  that  body  aft'ecting  the  Beloit  Water,  Gas  & 
Electric  Company. 


instructed  to  place  somewhere  in  full  sight  of  those  < 
ing  the  building  a  special  printed  post  card,  which, 
filled  out.  instructs  the  company  to  call  and  make  re-cn 
tions.  The  card  gives  the  name  and  address  of  tht 
tomer,  and  space  is  left  for  inserting  the  number  of 
which  are  required.  The  presence  of  these  cards  ; 
lieved  to  serve  as  a  useful  reminder  in  having  the  re-^ 
lishment  of  service  ordered  without  delav. 


MOVING  WINDOW  DISPLAYS. 


A  prize  of  $io  will  be  awarded  for  the  best  suggestion 
for  a  moving  window  display  which  can  be  used  in  one 
of  the  windows  of  the  Electric  Shop  of  the  Commonwealth 
Edison  Company,  Chicago.  .\11  suggestions  must  be  sent  to 
the  manager  of  the  Electric  Shop  before  Aug.  i.  A  drawing 
and  a  full  explanation  are  asked,  any  employee  of  the  com- 
pany being  eligible  to  take  part  in  the  competition.  Mov- 
ing window  displays  of  electrical  apparatus  prove  a  de- 
cidedly popular  attraction,  and  a  recent  display  of  electric 
laundry  machinery  of  this  character  in  the  windows  of 
the  Electric  Shop  attracted  wide  attention. 


TAKING  ADVANTAGE  OF  FRUIT-PRESERVING 
TIME. 


During  the  fruit-preserving  season  the  Electric  Shop  of 
the  Commonwealth  Edison  Company.  Chicago,  issues  an 
attractive  booklet  entitled  "The  Corcorans'  House  Party," 
obtaining  its  title  from  a  little  bit  of  fiction  which  forms 
the  major  part  of  the  book.  However,  a  number  of  gummed 
preserving  labels  for  straw-berries,  cherries,  chili  sauce, 
etc..  are  included  in  the  book,  and  no  doubt  housewives 
will  find  these  very  convenient,  as  it  is  only  necessary 
to  moisten  and  attach  them  to  jars  or  jelly  glasses.  At- 
tention is  also  attracted  to  the  electric  sealing-wax  pot, 
which  is  very  convenient  during  "putting-up"  season,  as  it 
furnishes  a  practical  and  easv  method  of  using  sealing  wax. 


"  RE-CONNECT ' 


POST    CARDS    FOR    VACANT 
HOUSES. 


When  a  salesman  or  representative  of  the  Union  Elec- 
tric Company,  of  St.  Louis,  has  occasion  to  visit  a  vacant 
house  the  wiring  of  which  has  been  temporarily  discon- 
nected and  the  meter  removed  awaiting  reoccupancy  he  is 


THE  ELECTRIC-LIGHT    EMPLOYEE  AND  TI 
PUBLIC 


To  the  public  and  to  the  consumer  of  central-station 
ice  the  expression  and  behavior  of  every  employee  o 
company  become  directly  representative  of  the  poll' 
the  company  itself.  For  this  reason  care  must  be  takei 
all  members  of  the  organization,  from  manager  to  c; 
and  meter-reader,  be  imbued  with  tlie  idea  of  untailin 
and  courtesy  in  handling  customers.  As  a  reminder 
employees'  duties  to  those  outside  the  organizatioi 
North  Shore  Electric  Company,  of  Chicago,  has  cause 
following  notice,  signed  by  Vice-president  Frank  J.  1^ 
to  be  posted  in  its  offices : 
To  Employees: 

Don't  forget  that  you  are  in  the  service  of  the  publi' 

Treat  all  customers  politelv  and  courteously. 

Don't  try  to  be  smart. 

Don't  misrepresent  anything. 

Don't  think  that  you  are  doing  the  company  any  fav 
beating  a  customer  on  a  deal. 

The  motto  of  this  company  is.  "A   Square   Deal  t 
Public."     See  that  you  help  us  live  up  to  it. 


ST.  LOUIS    CENTRAL-STATION   SERVICE  SIJ 
PLANTS  LARGE  ISOLATED  PLANTS. 


The  Union  Electric  Light  &  Power  Company  ha- 
taken  over  two  of  the  largest  remaining  isolated  plai  " 
St.  Louis,  the  Cupples  Station  and  the  Grand  Leade  it- 
partment  store.  The  central-station  company  will  fu '''' 
the  department  store  with  service  from  its  Ashley  '*" 
station  six  months  in  the  year,  during  the  winter  ra '"5 
taking  over  the  operation  of  the  store  steam  plant  ;  '" 
auxiliary  to  its  steam-heating  system.  The  Cupples  Si""' 
system  will  receive  central-station  service  from  Mi  "^ 
October,  again  running  as  an  isolated  plant  in  the  s  "'' 
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g  season.     The  Cupples  Station  has  a  city  franchise 

unplies  electricity  and  heat  to  26.000.000  cii.    ft.  of 

-    covering    fourteen    city    blocks.      The    sixty-six 

0  elevators  in  these  buiklings  will  be  converted  to 

.Irive.  making  seventy  electrically  operated  elevators 

gronj).     The  power  plant    for  which  central-station 

I-  is  substituted   comprises   two    125-kw   turbine   gen- 

s  and  engine-tlriven  units,  bringing  the  total  rating  up 

kw.    The  Grand  Leader  department  store,  occupying 

city  block,  also  has  generating  equipment  aggre- 

.10  kw.     This  store  has  contracted  to  use  1,500,000 

KX)  kw-hours   of   electrical   energy   aniniallv.     A 

iii-story  building  belonging  to  Schniitz  &  Schrocder 

recently    been    converted    from    isolated-plant    to 

1-station  service.     The  foregoing  contracts  were  taken 

standard  schedule  of   rates  of  the  Union   Electric 

&  Power  Company. 


OW    AN    ELECTRIC-VEHICLE    LOAD    WAS 
CREATED    AT    SPRINGFIELD,  ILL. 


I'til  a  year  ago  Springfield.  111.,  had  practically  no  elec- 

'•  -    '■■•ries.     Realizing  the  value  of  such  a  charging  load 

point  of  load-factor,  the  local  central-station  com- 

^.m   an    extensive    advertising    campaign     in     the 

Id  newspapers.     In  these  half-page  and  full-page 

iients  the  general  advantages  of  electric  vehicles 

iorth  without  particular  reference  to  any  manu- 

the  display  closing  with  the  names  and  addresses 

•-  electric-automobile   representatives  in  town.     In 

91  the  company  expended  $300  in  this  educational  pub- 

Ici-    nnd  during  the  first  three  months  of  191 1   a  similar 

'f  space  was  used.     Besides  the  newspaper  advcr- 

ircfully   prepared    circular    matter    was    sent    to    a 

'1st  of  local  people  whose  circumstances  justified 

.(se  of  electric  machines. 

:  hardly  more  than  a  year  from  the  beginning  01 

lie^tiiipaign  there  are  to-day  fifty  vehicles  in  Springfield. 

;  cif  of  50.000.  and  the  presence  of  these  cars  is  attributed 

'"  the  publicity  work  done.     The  expenditure   for 

t:.   according   to   Mr.    C.    L.   Owen.   new-busines< 

lor  the  company,  has  proved  an  excellent  invest- 

icn    Other  vehicles  are  being  rapidly  added  to  the  pres- 

ntjiniber.  and  the  income  from  these  cars  provides  a  good 

etiji  on  the  initial  outlay. 

Ti-  majority  of  the  electric  \ehiclcs  in  Springfield  are 
lie;  ire  vehicles  and  are  housed  in  private  garages.  Charg- 
ng.rvice  is  supplied  through  a  separate  meter  under  off- 
icajconditions  at  4'..  cents  per  kw-hour. 


ELECTRICAL  ENERGY  FOR  ICE  MAKING. 


Vry  few  electric-service  companies  sell  electrical  eii- 
rgjto  outside  customers  engaged  in  the  manufacture  of 
rti.-ial  ice.    It  is.  therefore,  of  interest  to  note  that  the 

"•  iwealth  Edison  Company  of  Chicago  has  two  cus- 
1  this  description  on  its  circuits  at  the  present 
1   will   soon   have   a   third   one.     The   Lincoln    Ice 

oijidiiy,  which  has  a  plant  at  Carolina  and  Ivlizabeth 
>tr;ts.  has  an  installation  of  about  450  hp  in  alternating- 
urnt  motors  used  to  drive  compressors,  pumps,  hoists. 
•c-  This  plant  has  a  capacity  for  producing  120  tons  of 
:e  ^ery  twenty-four  hours,  and  it  is  operated  throughout 
y  ectrical  energy.  Filtered  water  from  Lake  Michigan 
>  «^d  to  make  the  ice,  so  that  the  method  is  essentially  a 
awvater  ice  proposition,  in  which  central  stations  are 
ar-ularly  interested,  because  it  is  difficult  to  sell  clec- 
"c  energy  for  ice  manufacture  where  a  steam  plant  nnist 
e  ^d  to  make  distilled  water. 

•^derson  &  Goodman  have  an  80-ton  plant  at  South 
ita.  and  Forty-third  Streets.  Here  the  electric-motor 
qument  has  a  rating  of  about  350  hp.     Both  plants  oper- 


ate twenty-four  hours  a  day  at  this  lime  of  the  year.  Tiiey 
buy  electrical  energy  from  the  electric-service  company  on 
what  is  known  as  the  ■off-peak  schedule,"  by  which  a 
reduced  rate  is  offered  in  consideration  of  the  fact  that  the 
consumer  agrees  not  to  take  electricity  between  the  hours 
of  4  p.  ni.  and  8  p.  m.  during  the  months  of  November, 
December  and  January.  l!y  rca.son  of  the  continuous  de- 
mand and  the  concessions  made  in  the  off-peak  schedule, 
the  ice  makers  arc  able  to  obtain  a  very  low  rate  for  elec- 
trical energy,  being,  in  fact,  in  the  Tieighborhood  of  i  cent 
a  kw-hour.  The  amnial  load-factor  of  this  class  of  cus- 
tomers will  figure  out  about  70  per  cent.  In  view  of  this 
high  load-factor,  although  the  consumer  gets  such  a  low 
rate,  the  business  is  satisfactory  to  the  central-station  com- 
pany and  constitutes  a  very  desirable  sunnner  load. 

The  Knickerbocker  Ice  Company,  one  of  the  well-known 
ice  producers  of  the  country,  will  place  iti  operation  an 
electrically  driven  80-ton  ice  plant  at  Marshfield  Avenue 
and  West  \'an  Huren  Street.  Chicago,  very  soon,  buying 
energy   from  the  Commonwealth   lulison  Company. 


ADVERTISING  A  CITY  COUNTRY-WIDE  WITH 
ELECTRIC  SIGNS. 


To  reniiiid   folk  in  other  cities  of  .St.   Louis'  advantages 
as    a    manufacturing    center,    aufl    to    advertise    its    telling 


M  StLouishastheGoods' 

TT  THIRTY  MILLION  PEOPLE 

^^P  '"'™""»'~"»»-n.AV,LorSTLniiic 


»  ™»V,L  OF  ST  UOUIS. 
■nONS  -  COAL  »|4.o  PER  TON 


Electric    Sign    Advertising    St.    Louis. 

motto,  ''Some  Cities  Have  a  Slogan,  .St.  Louis  Has  the 
Goods,"  the  St.  Louis  League  of  Electrical  Interests,  com- 
posed of  local  electrical  men,  has  had  electrically  lighted 
signboards  erected  in  a  number  of  lilastern  cities,  similar 
to  the  St.  Louis  display  herewith  reproduced.  These  sign- 
boards are  12  ft.  high  and  from  50  ft.  to  25  ft.  long,  and 
have  already  been  placed  in  Xew  Vork,  Chicago,  Philadel- 
phia, Boston  and  Buffalo. 

In  addition  to  the  illuminated  signboards  at  St.  Louis  the 
Union  Electric  Light  &  Power  Company  is  arranging  to 
erect  a  huge  display  sign  containing  500  lamps  and  letters 
4  ft.  high  on  the  St.  Louis  armory  building.  This  sign 
will  bear  the  words  "St.  Louis  Has  the  Goods"  and  will  be 
constructed  and  operated  entirely  at  the  company's  expense 
as  a  matter  of  public  enterprise. 


SOLVING  THE    SERVANT  PROBLEM    WITH  ELEC- 
TRICITY; A  MOVING-PICTURE  DRAMA. 

The  accompanying  illustrations  show  several  sections  of 
the  nioving-i)icture  film  to  demonstrate  central-station  serv- 
ice now  being  exhibited  nightly  by  the  Commonwealth 
Edison  Company  of  Chicago  at  its  White  City  auditorium. 
The  simple  but  engaging  plot  of  this  little  domestic  drama. 
"Solving  the  Servant  Problem."  was  outlined  on  page  457 
of  the  Electrical  il'orld  of  June  1. 
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The  strip  of  pictures  at  the  left  is  one  of  the  opening 
scenes  of  the  sketch,  and  shows  the  untidy  servant  girl  in 
her  ludicrous  efforts  to  get  breakfast  on  the  smoking  coal 
stove,  while  the  family  waits  hungrily  in  the  dining-room. 

The    second    strip   dciiiots    the    head    of    the    house    in    the 


The    Servant    Problem    on    a    Moving    Picture    Film. 


electric  shop  of  the  Commonwealth  Company  making  his 
selections  of  electric  household  appliances.  These  pur- 
chases, which  include  a  complete  electric  kitchen  and  laun- 
dry, are  shown  in  the  third  strip,  while  in  No.  4  are  seen  the 
happy  couple  enjoying  their  first  electrically  prepared  meal. 
The  film,  which  is  1500  ft.  in  length,  closes  with  a  series 
of  character  studies  of  the  man  of  the  house,  his  cigar  and 
his  electric  cigar  lighter. 

The  Commonwealth  Edison  Company  last  year  employed 
moving  pictures  to  demonstrate  the  use  of  electric  appli- 
ances, but  these  earlier  films,  which  showed  mere  opera- 
tions only,  lacked  popular  interest.  In  the  present  series, 
however,  the  numerous  electrical  incidents  have  been  gath- 
ered together  in  the  form  of  a  connected  story  which  holds 
attention  and  interest  throughout  the  exhibition  of  the 
film,  and  no  spectator  ever  leaves  the  White  City  exhibit 
hall  until  the  last  picture  has  been  run  off. 


RURAL  ELECTRICAL  SERVICE. 


Two  years  ago  Mr.  Hacker,  after  careful  investiga  n. 
adopted  the  vacuum  milking  system  and  installed  a  6-i  x 
6-in.  X  33/2-in.  vacuum  pump,  operated  by  a  5-hp  m(  r. 
There  are  two  milk  receptacles  with  attachments  for  m- 
ing    four   cows   at   a   time.      Forty    cows   are  the  ave  ■■ 
number  kept  on  the   farm,  and  by   using  the  two  mil 
machines,  drawing  on  four  cows  at  the  same  time,  the  ei 
forty  are  gone  over  by  one  man  in  two  hours.    Mr.  Ha 
soon  after  installing  his  milking  apparatus  saw  great  pi 
bilities  ahead  for  other  uses  for  his  vacuum  system  anc  > 
electric  motor.     He  now  has  his  farm  residence  pipe(  q 
connection  with  the  vacuum  pump  for  cleaning  the  car;  k 
rugs,    mattresses,    etc.,   the   dirt   being   drawn    by   sii. 
tiirough  these  pipes  to  the  cellar. 

The  electric  motor  has  been  made  to  take  the  plnr 
the  windmill,  and  by  simply  turning  a  switch  the  1 
pumps  water  for  the  house,  for  the  stock  and  the  gar 
The  motor  is  also  utilized  for  grinding  corn,  runnir 
grindstone  and  sawing  wood.  Mr.  Hacker  says  he  can 
saw  enough  wood  in  one  hour  for  a  week's  supply,  w 
before  the  work  was  a  long  daily  task.  In  the  two  y 
electricity  has  been  used  for  power  on  the  Hacker  farm  .c 
average -cost  has  not  been  over  $10  per  month. 

The  St.  Clair  division  of  the  Eastern  Michigan  Ed« 
Company  has  another  stretch  of  rural  customers  betvn 
Port  Huron  and  St.  Clair,  Mich.    They  are  supplied  frc  1 
15,000-volt  transmission  line  from  Port  Huron  for  a  »■ 
tance  of  4  miles,  where  a  transformer,  boxed  and  fasti  1I 
on  a  pole,  steps  down  to  2300  volts.     The  2300-volt  lir 
extended  for  8  miles  and  is  now  furnishing  current  for  1 
and  power  to  twenty-five  customers,  and  it  is  expecte 
add  twenty-five  more  shortly.    A  number  of  customers  tx 
motors  from  I  hp  to  5  hp  connected  for  pumping  wi  r. 
feed  grinding,  etc. 


By   J.    C.    HOETGER. 

Situated  2  miles  west   of   Mount   Clemens   in  the   town- 
ship of   Clinton,   Mich.,  is  the  80-acre  dairy   farm   of   Mr. 


Vacuum    Milking   Machine. 

Frank  G.  Hacker,  the  show  customer  of  the  rural  districts 
covered  by  the  Eastern  Michigan  Edison  Company,  St. 
Clair  Division. 


NEW-BUILDING    PROMOTION    WORK. 


With  an  eye  to  the  future  the  Commonwealth  E4 
Company  of  Chicago  sends  out  letters  to  owners  and  ar 
tects  of  new  apartment  buildings  calling  their  attentio:  i 
the  advantages  of  an  electric  laundry  in  the  building. ! 
is  pointed  out  that  the  advantages  of  an  electric  laundry  1 
very  obvious,  being  of  real  assistance  to  housekeepers  1 
giving  the  renting  agents  a  good  talking  point  which  I 
assist  them  in  securing  good  tenants.  The  cost  of  instal  | 
an  electric  washing  machine  and  an  electric  mangle  in « 
laundry  of  the  apartment  building  is  really  as  nothing  ci 
pared  with  the  benefits  to  be  derived  from  the  installali 

Attention  is  also  directed  to  the  matter  of  placing  ' 
necessary  baseboard  outlets  for  the  use  of  portable  vaci ' 
cleaners  in  the  different  rooms  of  the  various  apartmf ' 
as  well  as  an  outlet  for  the  attachment  of  an  electric 
iron  in  the  kitchen.  These  outlets  are  very  essential  nc 
days,  when  electricity  is  being  used  for  so  many  diffe  ' 
purposes  in  the  home.  If  the  work  is  done  before  the  bi  i 
ing  is  completed  much  annoyance  and  expense  can 
saved  both  by  the  owner  and  tenants.  If  desired,  an 
stallation  may  be  made  for  a  stationary  vacuum-cleai 
system  by  installing  a  riser  under  each  floor  and  placing 
vacuum  machine  in  the  basement  with  a  plug  attachn 
so  that  each  tenant  may  attach  the  cleaner  motor  to 
own  meter. 

NEW  BUILDING  OF  THE  BUFFALO  GENERA 
ELECTRIC   COMPANY. 


The  contract  for  the  construction  of  the  new  buildin  )i 
the  Buffalo  General  Electric  Company  was  recently  If'o 
John  Gill  &  Company,  of  Cleveland,  Ohio.  The  wor  M 
erecting  this  building  is  now  under  way,  and  the  buil  'g 
will  be  ready  for  occupancy  by  May  I,  1912.    The  buik  ?■ 
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Ifxted  at  the  intersection  of  Genesee,  Washington  and 
H  on  Streets,  will  be  300  ft.  in  height,  the  tallest  building 
inhe  city.  The  lower  portion  will  be  of  granite,  with  the 
ujer  stories  of  brick  and  terra  cotta.  The  first  two  floors. 
cc;ring  the  entire  site,  will  be  occupied  by  the  BulTalo 
Gieral  Electric  Company  and  the  third  tloor  by  the 
C.iract  Power  &  Conduit  Company.  The  upper  floors  in 
th  tower  will  be  rented  for  office  purposes.  The  interior 
fiish  will  be  of  mahogany.     On  the  first  two  floors  of  the 


Buffalo    General    Electric    Company's    Building. 

b-lding  will  be  located  the  general  offices  of  the  ButYalo 
C^eral  Electric  Company,  contract  department,  construc- 
tn  department,  meter  department,  etc.  In  the  basement 
V 1  be  a  large  display-room.  A  rotary-converter  substa- 
t;o  and  a  large  storage  battery  will  also  be  located  in  the 
boement.  The  top  floor  of  the  building  will  be  used  for  an 
aembly  room  for  employees  of  the  company.  The  plans 
ff  the  illumination  of  the  building  are  in  the  hands  of  Mr. 
V  D'A.  Ryan,  illuminating  engineer  of  the  General  Klec- 
tf  Cotnpany. 

RIZES   FOR    EMPLOYEES'  HINTS  AND    IDEAS. 


n  the  business  office  of  the  Springfield  (111.)  Light, 
fat  &  Power  Company  a  special  letter  box  has  been  put 
u  bearing  the  words  "Brighter  Springfield,"  and  into  this 
b.<  employees  and  others  are  urged  to  place,  in  written 
f'm,  all  ideas  or  suggestions  that  will  benefit  the  service. 
T  its  employees  the  company  has  also  issued  numbered 
b)ks  of  blank  forms,  and  for  the  best  suggestions  received 
c.h  prizes  are  oflfered.  The  awards  are  made  every  three 
nnths  and  consist  of  four  prizes  of  S5,  $2.50,  $1.50  and  $i 
rpectively.  All  of  the  company's  street-railway,  gas- 
diartment  and  electric-lighting  employees  are   eligible   in 


the  prize  contests,  although,  of  course,  the  greatest  interest 
has  been  displayed  by  the  office  staff  itself. 

The  scheme  was  inaugurated  six  months  ago  and  im- 
mediately began  to  show  results.  The  suggestions  received 
have  included  many  hints  for  the  improvement  of  office  and 
plant  routine,  but  the  results  of  chief  value  have  come  in 
the  form  of  "tips"  regarding  prospective  customers,  present 
consumers  who  plan  extensions  in  equipment,  customers 
complaining  of  service,  etc.  These  hints  on  the  location  of 
"prospects"  enable  solicitors  to  be  dispatched  to  the  ad- 
dresses given  without  delay,  and  they  usually  close  with  the 
customer  before  his  mood  changes.  One  instance  showing 
the  value  of  the  suggestion  box  was  in  the  case  of  a  cus- 
tomer who  felt  dissatisfied  with  his  service  and  planned  to 
put  in  a  gasoline  plant.  A  central-station  employee  having 
no  direct  connection  with  the  sales  department  heard  of  the 
contemplated  change  and  explained  the  situation  on  a  slip 
in  the  suggestion  box.  A  solicitor  immediately  called  on 
the  customer  and  by  his  arguments  was  able  to  induce  him 
to  continue  to  use  electric  service. 

The  contents  of  the  suggestion  box  usually  cover  a  wide 
range  of  subjects — "prospects,"  dissatisfied  customers,  con- 
sumers ready  to  buy  apparatus,  wires  down,  lamps  out, 
services  interrupted,  inoperative  apparatus,  etc..  and.  while 
some  chaff  is  necessarily  uncovered,  on  the  whole  a  great 
deal  of  valuable  material  is  contributed  as  long  as  interest 
is  kept  lively  in  the  suggestion  box. 


Wiring  and  Illumination 


REFLECTING  GLASSWARE. 


By  J.  R.  Cravath. 

One  of  the  effects  of  the  illuminating  engineering  move- 
ment of  the  past  six  years  has  been  an  increased  interest  in 
glassware  wliich  combines  reflecting  and  diffusing  proper- 
ties in  such  proportions  as  to  fit  it  for  reflectors  for  incan- 
descent lamps.  In  the  ordinary  use  of  incandescent  lamps 
it  is  desirable  to  employ  reflectors  which  will  reflect  into  the 
lower  hemisphere  a  certain  proportion  of  the  light  from  the 
lamp  and  allow  some  light  to  pass  through  the  reflector  for 
the  illumination  of  ceilings  and  walls. 

The  oldest  variety  of  translucent  glassware  meeting  these 
requirements  was  opal,  which  has  in  it  a  large  number  of 
suspended  reflecting  particles.  The  light  which  passes 
through  opal  glass  is  thoroughly  diffused  because  of  being 
reflected  from  one  particle  to  another,  and  not  passing 
straight  through  as  in  the  case  of  clear  glass.  At  the  same 
time  many  of  these  particles  reflect  the  light  back  to  the  side 
of  the  glass  whence  it  came,  and  some  light  is  also  re- 
flected from  the  polished  surface  of  the  glass.  If  opal  were 
patented  and  could  be  pushed  by  some  one  company  as  a 
specialty  or  novelty  at  a  good  margin  of  profit  without  dan- 
ger of  competition,  it  would  doubtless  be  much  more  popu- 
lar than  it  is  at  present.  Unfortunately  it  is  so  staple  and 
well  known  that  no  manufacturer  has  seen  fit  to  spend 
much  money  in  pushing  reflectors  of  plain  opal  for  the 
simple  reason  that  no  exclusive  trade  can  be  built  up  with  it. 

Of  the  translucent  reflectors  the  prismatic  type  has  been 
most  extensively  sold  during  the  past  few  years.  These 
depend  on  the  principle  of  total  reflection  with  90-deg. 
prism  for  reflecting  the  light,  while  sufficient  light  passes 
directly  through  the  reflector  at  the  apexes  and  bottoms 
of  the  prisms  to  bring  these  reflectors  into  the  translucent 
class.  When  built  of  clear  glass  prismatic  reflectors  have 
a  very  low  absorption ;  that  is,  a  very  small  amount  of  light 
is  lost  either  in  the  process  of  reflection  or  in  passing 
through  the  glass.  The  prisms  render  them  more  difficult 
to  clean  than  plain,  smooth  reflectors. 
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(jlass  which  has  been  rougliened  by  sand  blasting  or  acid 
etching  has  been  used  to  a  limited  extent  for  reflectors. 
Such  glass  allows  a  larger  percentage  of  light  to  pass 
through  than  does  opal  or  prismatic.  The  general  effect  is 
pleasing,  but  the  impossibility  of  cleaning  after  dirt  has 
once  been  rubbed  into  the  roughened  surface  is  a  serious 
objection. 

Recently  a  large  number  of  new  kinds  of  glass  have  been 
brought  out  under  various  trade  names  for  use  as  tungsten- 
lamp  globes  and  reflectors.  This  fact  indicates  commendable 
enterprise  and  investigation  on  the  part  of  glass  manufac- 
turers, and  it  is  hoped  that  the  good  work  will  continue. 
In  the  numerous  varieties  of  reflecting  glassware  recently 
brought  out  there  is  not  as  much  essential  difference  as  tlie 
large  assortment  of  trade  names  would  indicate,  but  there  is 
one  movement  in  glass  manufacture  which  is  especially 
worth  noting  at  this  time,  namely,  the  production  of  a 
translucent  glass  with  a  smooth  surface  which  presents 
some  of  the  pleasing  appearances  of  sand-blasted  or  etched 
glass,  together  with  the  smooth,  easily  cleaned  surface  of 
opal  and  reflecting  qualities  of  opal.  Most  of  these  new 
varieties  of  glass  give  light  distribution  very  similar  to 
opal  when  made  up  in  similar  shapes  of  reflectors.  \Mien 
made  up  in  thin  globes  the  effect  is  very  similar  to  sand- 
blasted or  acid-etched  globes  and  the  total  absorption  of 
light  in  passing  through  the  globe  is  about  the  same,  but 
opal  possesses  the  important  advantage  of  having  no  rough- 
ened surface  to  become  filled  with  dirt. 

Another  line  of  development  has  been  the  production  of 
opal  glassware  with  the  surface  modified  in  some  way  so 
as  to  produce  a  slightly  different  effect  from  regular  opal. 
All  of  these  efforts  are  commendable  as  they  place  at 
the  disposal  of  the  purchaser  a  much  larger  selection  of 
good  reflecting  glassware  than  was  possible  a  few  years 
ago.  Some  manufacturers  have  gone  into  the  matter  nf 
scientific  design  of  the  shape  of  the  reflector  very  fully. 
w-hile  others  have  apparently  simply  copied  other  designs 
with  modifications  to  produce  something  slightly  different 
in  appearance,  which  modifications  have  not  always  been 
for  the  best.  Apparently  there  has  not  yet  been  produced  a 
glass  of  low  absorption,  like  acid-etched  or  sand-blasted 
glass,  which  can  be  obtained  in  plate  form  for  use  in  sky- 
windows,  lanterns,  etc,  but  will  have  the  smooth  finish 
which  makes  effective  cleaning  possible.  Practically  all  of 
the  plain  diffusing  glass  now^  obtainable  has  such  a  rough 
surface  that  cleaning  is  difficult,  or  else  the  absorption  is 
so  great  that  it  is  almost  prohibitive  with  artificial  light. 
There  is  good  reason  to  suppose,  however,  from  the  w^ork 
already  done  with  reflecting  shades  that  plain  plates  can  be 
obtained  combining  low  absorption  of  light  with  smooth 
surface  suitable  to  cleaning  and  sufficient  diffusion  to  avoi<l 
showing  the  lamp  filament  through  the  glass. 


for  the  various  large  gatherings  arrangements  have  be 
made  to  retain  the  chief  decorative  features  of  the  illun 
nating  scheme  on  the  main  thoroughfare  of  the  city.  Ma 
Street  is  the  great  business  and  shopping  thoroughfare 


ILLUMINATION  AT  ROCHESTER,  N.  Y,,  IN  HONOR 
OF  MYSTIC  SHRINERS. 


.\n  account  was  published  in  these  columns  on  July  15  of 
the  electrical  decorations  in  Rochester,  X.  Y.,  for  the  con- 
vention of  the  Imperial  Council,  Ancient  Arabic  Order, 
Nobles  of  the  Alystic  Shrine,  held  July  10  to  13  inclusive. 
The  two  engravings  published  herewith  show  portions  of 
Main  Street  during  the  celebration.  The  canopies,  the 
colored  lamps  in  which  do  not  show  in  the  engravings,  are 
suspended  from  cables  at  the  intersections  of  the  principal 
thoroughfares  and  also  between  blocks.  Each  holds  about 
1500  30-watt  lamps  and  is  a  permanent  feature  for  the  rest 
of  the  season. 

Rochester  has  become  quite  a  convention  city,  and  in  order 
to  avoid  the  expense  of  erecting  and  removing  the  canopies 


Fig.    1 


Rochester,  no  other  street  sharing  the  honor:  so  that  it 
the  center  of  activity  by  night  and  by  day  of  the  Flow 
City. 

The  avenues  leading  from  the  five  stations  of  the  trut 
lines  reaching  the  city  were  decorated  with  stringers  fe 
tooned  from  pole  to  pole  parallel  with  the  sidewalk  from  tl 
stations  to  Main  Street.  In  all  5  miles  of  festoons  we 
required  for  this  work.  Various  emblems  of  the  orde 
such  as  the  star  and  crescent,  camel,  etc,  were  outlined 
light  in  many  places,  and  on  !Main  Street  there  were  tw 


large  animated  signs  hung  across  the  thoroughfare,  on 
depicting  a  camel  walking  and  the  other  a  man  climbing 
rope.  The  significance  of  both  are  known  to  members  c 
the  order. 

ELECTRIC    ILLUMINATION    FOR    RELIGIOUS 
FESTIVAL. 


The  Xew  York  Edison  Company  has  developed  a  uniqn 
field  of  celebration  illumination  on  the  upper  East  Side  1 
the  section  known  as  "Little  Italy."  Here  some  200,00 
Italians  come  together  every  year  from  all  over  Americ 
to  celebrate  the  festival  of  Our  Lady  of  Mount  Carniel,  1 
is  utterly  impossible  for  this  great  body  of  people  to  fin 
lodgings  among  the  residents  of  the  section,  so  many  thoi 
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shds  sleep  in  Thomas  Jefferson  Park,  wliich  extends  from 
list  iiith  Street  to  East  ii4tli  Street,  and  from  First  Ave- 
le  to  the  East  River.  The  pilgrims  come  from  distant 
"innipeg,  in  Canada,  from  the  South  and  the  West  and 
i,  parts  of  tile  United  States,  to  do  homage  to  Our  Lady 
Mount  Carniel. 

The  celebration  lasts  for  three  days,  July  15,  16  and  17, 
hough  the  sixteenth  is  the  real  day  of  the  festival.  The 
(kotees  show  their  religious  gratitude  by  marching 
1-  hours  barefooted  and  carrrying  can  dies  in  a  Ion" 
[jcession  that  winds  its  way  though  the  streets  of  "Little 
My."  Finally  they  lay  their  candles  and  other  offerings 
the  foot  of  the  shrine  of  Our  Lady  of  Mount  Carniel,  in 


Fig.    1— niumination    on    First   Avenue,    New   York. 

tl  church  at  447  East  115th  Street.     This  is  the  largest 
Ijlian  church  in  Xew  York. 

mil  four  years  ago  the  streets  were  meagerly  illuminated 
the  celebration  with  little  kerosene  oil  lamps  in  colorcd- 
*s  cases.  It  was  four  years  ago  that  Mr.  Meara,  man- 
r  of  the  Harlem  district  for  the  New  York  Edison  Com- 
ply, and  Mr.  Friend,  his  assistant,  went  into  "Little  Italy" 
showed  the  residents  w^hat  could  be  done  in  the  way  of 
:tric  illumination,  and  since  then  thousands  of  lamps 
e  been  used  every  year. 

his  year  the   front  of  the   church  was   festooned   with 

hips,  the  American  and  Italian  flags  were  reproduced  in 

trie  lamps,  and  Our  Lady  of  Mount  Carniel  was  pictured 

"  he  light  of  300  lamps  in  Jefferson  Park.     First  Avenue 

^'f  illuminated   from    io6th   Street   to   ii6th   Street,   and 

th  and  115th  Streets  were  illuminated  from  First  Ave- 

to  Pleasant  Avenue.     The  illumination  extended  all  the 

w[.  around  Thomas  Jefferson  Park. 

or  the  celebration  lighting  in  the  streets  6000  8-cp  lamps 

tt  e  used,  together  with  200  32-cp  lamps.     More  than  3000 

p>  were  used  on   the   fn.iit   of  private  pnpperty   outside 
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Pla-  2— Illumination   on   East   115th   Street,   New  York. 

of  he  street  illumination,  and  it  is  estimated  that  altogether 
ity  10,000  lamps  were  in  use.  They  were  lighted  from 
8  clock  until  midnight  on  the  three  nights  of  the  cele- 
br  ion,  and  the  illumination  thus  afforded,  which  far  sur- 
P<^«d  that  given  by  the  crude  methods  at  first  in  vogue, 
srjsed  much  enthusiasm  among  the  impressionable  dwell- 
er in  the  district. 


SPECTACULAR    ILLUMINATION  AT    RICHMOND, 
IND. 


During  the  recent  encampment  of  the  Grand  Army  of  the 
Republic  at  Richmond,  Ind.,  Main  Street  was  handsomely 
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Main  Street,  Richmond,  Ind.,   During  G.  A.  R.   Encampment. 

decorated  with  bunting  and  flags  and  in  addition  the  Rich- 
mond Light,  Heat  &  Power  Company  arranged  spectacular 
illumination  of  the  thoroughfare  at  night.  Incandescent 
lamps  were  festooned  across  the  roadways,  as  indicated  in 
the  engraving  herewith,  and  at  the  corners  four  illuminated 
columns  were  provided  besides  the  two  stringers  of  lamps 
which  crossed  diagonally  from  curb  to  curb.  The  court 
house  and  high  school  were  outlined  in  red,  white  and  blue 
lamps  and  the  contrast  of  the  vari-colored  lamps  with  the 
green  leaves  was  strikingly  beautiful.  The  decorations  were 
arranged  by  Mr.  Fred  Schornstein,  the  manager  of  the 
lighting  company,  and  the  veterans  are  said  to  have  ex- 
pressed much  pleasure  with  the  display  made  in  their  honor. 


RECENT  TELEPHONE  PATENTS. 

LOCK-OUT  PARTY  SYSTEM. 
A  lock-out  party-line  system  of  the  sectional-line  type 
forms  the  subject  of  a  patent  granted  to  Mr.  H.  J.  Roberts, 
of  F:vanston,  111.,  and  assigned  to  the  Homer  Roberts  Tele- 
phone Company.  With  this  system  it  is  necessary  to  build 
up  the  line  from  the  central  to  the  calling  station.  This  is 
accomplished  through  the  agency  of  an  impulse  current. 
When  a  call  is  sent  in  over  the  continuous  side  of  the  line 
and  the  operator  responds  a  single  pull  upon  her  "running" 
key  will  supply  a  sufficient  number  of  impulses  to  build  up 
the  line  to  the  calling  station.  Impulses  to  the  called  line 
are  impressed  manually,  so  that  the  particular  station  de- 
sired may  be  selected.  There  is  a  third  key,  a  "passing" 
key,  which  serves  when  the  desired  station  is  on  the  same 
line  as  the  caller.  In  this  case  when  the  nearest  of  the 
two  stations  is  reached  and  has  answered  the  "passing" 
key  is  operated  ami  affords  the  means  to  lease  this  station 
on  the  line  even  though  the  line  be  built  up  farther  out. 

COMBINED  WIRE  AND  WIRELESS  SYSTEM. 

Mr.  M.  B.  Johnson,  of  San  Antonio,  Tex.,  has  conceived 
the  idea  of  so  combining  wire  telephone  circuits  with  wire- 
less that  a  short  gap  may  be  overreached  wirelessly  where 
inaccessible  for  wires.  For  instance,  a  wire  telephone 
circuit  might  be  terminated  upon  the  bank  of  a  river  or 
upon  the  brink  of  a  chasm  in  a  wireless  telephone  outfit. 
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A  continuation  of  this  line  might  begin  upon  the  other  side, 
this  being  similarly  equipped  with  wireless  apparatus.  The 
inventor  contemplates  also  the  use  of  through-signal  trans- 
mitting devices.  Mr.  Johnson  has  obtained  two  patents 
relating  to  this  system  and  he  has  also  applied  the  same  idea 
to   telegraphy. 

AUTOMATIC  SYSTEM. 

An  automatic  exchange  system  is  patented  by  Mr.  W.  H. 
Matthies,  of  Antwerp,  Belgium,  the  patent  being  assigned 
to  the  Western  Electric  Company.  The  .sending  device  is 
set  up  for  all  digits  before  the  transmission  of  the  call  is 
begun.  When  the  call  is  originated  the  calling  line  is 
picked  up  by  a  finder  and  then  the  selecting  is  initiated  by 
starting  the  sender.  The  digit  wheels  return  home  one  at 
a  time  in  proper  sequence  and  by  so  doing  furnish  the 
necessary  impulses  to  operate  the  selector  switches  at  the 
central  and  to  perform  the  switching  of  the'  control  circuit 
from  one  selector  to  the  next,  as  well  as  to  lock  each 
selector  in  position  as  desired.  The  return  of  the  receiver 
to  the  hook  restores  the  finder  switch,  which  in  turn  re- 
leases all  selectors  simultaneously. 

REPEATER 

Two  patents  have  been  granted  to  Mr.  E.  F.  W. 
Alexanderson,  of  Schenectady,  for  a  telephone  relay  or 
repeater  and  for  a  repeating  system.  The  system  depends 
primarily  upon  a  high-frequency  alternator.  This  alter- 
nator is  so  arranged  that  the  same  winding  serves  for  field 
and  armature,  there  being  a  rotating  inductor  with  many 
poles.  The  armature  terminals  are  connected  to  condensers 
or  otherwise  tuned  to  resonance.  The  field  currents  are 
greatly  reinforced  by  armature  reactions  under  these  con- 
ditions. Therefore,  if  a  telephone  current  be  used  in  the 
field  coils  a  reinforced  current  will  be  generated  by  these 
reactions.  This  high-frequency  reinforced  current  may  be 
rectified  by  mercury-arc  converters  and  thus  a  reinforced 
telephone  wave  of  direct  current  produced.  The  patents 
for  this  system  are  assigned  to  the  General  Electric  Com- 
pany, 


Letters  to  the  Editor. 


Nomenclature  of  Instrument  Transformers. 


To  the  Editor  of  Electrical  World: 

Sir  : — Your  comment  appended  to  a  letter  appearing  in 
the  issue  of  July  22  relative  to  the  names  of  instrument 
transformers  appears  to  have  aroused  some  controversy. 
Will  you,  therefore,  permit  me  to  speak  a  word  in  the  inter- 
est of  simplicity  and  directness  in  our  nomenclature? 

Xo  one  believes  more  firmly  than  I  in  accuracy  of  ex- 
pression, but  when  accuracy  resolves  itself  into  academic 
purism  I  would  say  that  it  is  time  for  us  to  find  something 
brief  and  to  the  point  in  good  old  English.  I  am  also  a 
believer  in  giving  specific  names  to  specific  things  when  the 
specific  thing  is  of  sufficient  importance  to  deserve  a  name. 
In  that  case  the  name  should  be  terse,  and  at  the  same  time 
descriptive. 

The  instrument  transformer  is  a  highly  specialized  piece 
of  apparatus  designed  for  a  specific  purpose.  It  is  dis- 
tinctly different  from  anything  else  we  have,  and  it  is  used 
in  such  large  numbers  as  to  require  a  distinctive  name. 
When  you  speak  of  a  ''shunt  transformer"  you  include  not 
only  the  little  switchboard  in.strument,  but  also  thousands 
of  other  transformers  used  for  an  entirely  different  pur- 
pose. If  we  are  to  adopt  tliis  name  we  must  add  to  it 
another  word  to  show  that  we  are  speaking  of  a  shunt 
instrument  transformer  and  not  of  a  shunt  power  trans- 
former. Similarly,  the  term  "series  transformer''  includes 
a  variety  of  devices  used  for  quite  different  purposes. 

But  why  should  we  take  so  much  trouble?    A  transformer 


is  a  thing  that  transforms.  A  "current  transformer"  is 
thing  that  transforms  current  for  the  purpose  of  measurii 
current,  and  for  no  other  purpose.  If  it  also  transforn 
voltage  this  fact  is  insignificant  since  the  voltage  is  siiii]i 
a  by-product  which  is  neglected.  Similarly,  a  "volta. 
transformer"  is  a  thing  that  transforms  voltage  {not  potr 
tial)  for  the  purpose  of  measuring  voltage  and  for  1 
other  purpose.  The  names  are  terse,  descriptive  and  no 
ambiguous. 

One  is  reminded  of  an  incident  which  is  said  to  hai 
occurred  when  Adam  and  Eve  were  naming  the  anima 
When  they  came  to  the  toad  Adam  was  sorely  perplexi 
But  Eve  solved  the  difficulty  with  masterly  directness  I 
saying:  "Well,  it  looks  like  a  toad,  it  hops  like  a  toad,  ai 
it  is  not  like  anything  else  I  have  ever  seen.  Why  not  c; 
it  a  toad?"  Will  you  permit  me  to  say  in  like  manner- 
looks  like  a  current  transformer,  it  works  like  a  currc 
transformer,  and  it  is  not  like  anything  else  in  general  11 
in  the  electric  arts,  so  why  not  call  it  what  it  is — a  currc, 
transformer?     Also,  in  like  manner,  the  I'oltage  tj-ansfornii 

Neic  York.  Frederick  K.  Yreeland, 


To  the  Editor  of  Electrical  World: 

Sir: — Your  dicta  in  the  issue  for  July  22,  1911,  page  -' 
in  which  you  criticise  the  use  of  the  terms  "voltage" 
"potential"  and  "current"  with  reference  to  instruim 
transformers,  and  virtually  accuse  those  who  use  si; 
terms  of  taking  unwarranted  liberties  with  the  Engl 
language,  would  be  more  convincing  if  some  really  cogf 
reasons  were  given  for  the  usage  which  you  uphold.  Yc 
statement  that  "the  qualifying  words  'series'  and  'shii 
describe  properly  the  types  of  transformers  used  with 
struments"  is,  to  my  mind,  accurate  only  in  so  far  as  it  : 
plies  to  "series"  transformers.  To  call  a  transformer 
"shunt"  transformer  is  by  no  means  to  designate  its  t) 
in  an  unambiguous  manner,  unless  a  special  convention  - 
understood  with  reference  to  the  usage.  The  term  "shut'' 
was  used  originally  in  connection  with  a  by-pass  on 
galvanometer,  the  by-pass  taking  a  portion  of  the  curri 
which  otherwise  would  go  through  the  galvanomet 
Starting  from  that  significance,  the  term  "shunt"  has  co 
to  apply  to  a  resistance  connected  in  series  with  the  1 
and  having  leads  going  to  a  current-measuring  instrunie 
This  is  a  very  distinctly  different  thing  from  a  resistance 
reactance  across  a  constant-potential  line,  which  is  the  ci 
nection  employed  in  voltage  transformers. 

I  am  quite  aware  that  it  is  common  usage,  especially 
England,  to  speak  of  the  "shunt"  windings  of  a  wattnu 
or  a  watt-hour  meter,  meaning  thereby  the  windings  wli 
take  a  current  proportional  to  the  voltage  on  the  consta 
potential  line.  A  similar  usage  prevails  with  respect  to  a 
lamp  voltage  windings.  It  seems  to  me  that  in  view  of 
historical  and  actual  use  of  the  term  "shunt"  this  usagi 
not  justifiable  and  that  for  the  same  reason  to  speak  n 
"shunt"  transformer  is  not  good  usage.  If  the  "shu 
transformer  is  a  shunt  on  anything  it  is  a  shunt  on  all 
the  other  receiving  apparatus  on  the  constant-potential  li 
From  this  point  of  view  the  term  has  no  significance  wh 
ever.  Common  usage  in  speaking  of  a  shunt-wm 
dynamo  or  motor  may  be  cited  in  defense.  However,  t 
is  not  a  parallel  case  since  in  the  generator  or  the  nio 
the  field  actually  does  constitute  a  shunt  on  the  armat 
and  the  armature  is  connected  across  the  line.  Witli  re.'^f 
to  watt-hour  meters  the  misuse  of  the  term  "shunt'  is  ]' 
ticularly  apparent  and  may  lead  to  decided  confusion.  1 
the  case  of  a  meter  in  which  an  actual  shunt  is  used  to  ca 
part  of  the  current  so  that  all  of  it  does  not  go  through 
current  windings  of  the  meter.  If  this  meter  has  a  volt 
winding  also,  which  is  the  "shunt"  winding?  This  i^ 
no  means  an  impossible  case. 

To  sum  it  up,  it  seems  to  me  that  to  speak  of  a  "slui 
transformer  or  of  the  "shunt"  winding  of  a  meter  is    ' 
because  inaccurate  and  confusing.     The  series  transfori  r 
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pforms  ihe  ordinary  functions  of  an  instrument  shunt, 
ai  to  call  the  voltage  transformer  a  "shunt"  transformer 
a  once  complicates  the  matter  greatlv. 

To  the  use  of  the  word  "series"  in  connection  with  trans- 
ffmers  I  have  no  objection  {<er  sc,  but,  as  has  been  pointed 
0.  if  we  speak  of  voltage  transformers  we  must  also 
S(ak  of  current  transformers.  Since  we  cannot  without 
cifusion  speak  of  "shunt"  transformers,  we.  cannot  use 
t  corresponding  term  "series"  transformers;  or  if  we 
ijst  employ  the  term  "series"  transformers,  which  is  un- 
aectionable.  we  should  use  as  the  counterpart  of  that  the 
t<ni  "multiple"  transformer  rather  than  the  term  "shunt" 
tinsformer.  and  this  usage  is  favored  by  no  one. 

i\s  between  "potential"  and  "voltage"  as  applied  to  trans- 
frmers  undoubtedly  the  term  "voltage"  transformer  is  to 
b| preferred.  .\  transformer  does  not  transform  potential 
i^pny  sense  of  the  word — it  does  transform  the  voltage  of 
t\  circuit. 

,V'rti>  York.  Cl.ayton  H.  Sh.\rp. 

The  arcrumcnt  asjainst  the  use  nf  the  word  "shunt"   in 


connection  with  an  instrument  transformer,  in  that  the 
term  does  not  distinguish  between  transformers  used 
with  voltage-measuring  instruments  and  those  employed  lor 
carrying  heavy  loads,  could  be  used  equally  well  against 
the  term  "voltage  transformer"  or  "potential  transformer," 
but  without  convincing  those  who  mentally  insert  the  word 
"instrument"  with  "voltage  transformer"  or  "potential 
transformer,"  but  not  with  "shunt  transformer."  Usage 
can  hardly  be  accepted  as  a  criterion  of  accuracy,  although 
it  frequently  determines  the  choice  when  accuracy  is  not 
involved  or  considered.  The  attention  of  those  who  place 
predominating  importance  on  usage  should  be  called  to  the 
well-established  term  "constant-potential  transformer," 
which  would  seem  to  be  just  as  accurate  or  inaccurate  as 
the  term  "potential  transformer,"  which  may  or  may  not  be 
synonymous  with  the  term  "voltage  transformer,"  but  is 
frequently  used  as  its  equivalent  in  designating  a  "shunt- 
instrument  transformer."  This  latter  term  appears  to  be 
the  proper  complete  one  to  use,  but  in  cases  where  the 
word  "instrument"  will  naturally  be  inserted  mentally  by 
the  reader  this  word  can  well  be  omitted  in  writing. —  F.n.] 
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Generators,   .Motors  and  Transformers. 

' lirec-Pluise  Scries  Motor. — F.  \\'.  Schmidt. — A  discus- 
sal of  the  principles  of  the  three-phase  series  commutator 
n^or  and  its  speed-regulation  methods,  with  a  develop- 
iTfit  of  its  characteristic  diagram. — Elek.  u.  Masch. 
(ienna).  May  7. 

[tvo-Phase  to  Threc-Phase  Transformation. — M.  Vid- 
>^- — An  illustrated  description  of  a  new  method  of  trans- 
fining  a  three-phase  into  a  two-phase  system,  for  which 
c«ain  advantages  over  the  well-known  T-method  are 
timed.  Use  is  made  of  a  single  transformer  with  three 
le?,  as  shown  in  Fig.  i.  The  two  outer  legs  have  equal 
ess-section,  the  middle  leg  has  a  cross-section  \/2  times 
tht  of  each  of  the  outers.     The  primary    (three-phase) 
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Fig.    1 — Two-Fhase    to    Three-Phase    Transformer. 

widings  on  the  two  outer  legs  have  the  same  numbers  of 
ti>is,  while  the  ratio  of  the  number  of  primary  turns  on 
tl  middle  leg  to  the  number  of  primary  turns  on  each 
Othe  outer  legs  is  0.366.  The  three  secondary  windings 
(1  the  two-phase  side)  have  equal  numbers  of  turns. 
Av  symmetrical  non-inductive  or  inductive  load  is  trans- 
iTed  as  symmetrical  load  from  one  side  of  the  trans- 
f'mer  to  the  other  side.  This  is  the  case  for  the  new 
ff  hod  of  transformation  as  well  as  for  the  T-connection. 
B:  an  advantage  is  claimed  for  the  new  method  over  the 
T  onnection  in  so  far  as  the  stray  flu.xes  in  the  latter  are 
C'siderable.  If  from  the  transformer  when  supplied  with 
"ee-phase   currents  on   the   primary   side   two-phase   cur- 


rents are  to  be  taken  off  from  the  secondary  side  in  such 
a  way  that  each  of  the  two  phases  is  distributed  inde- 
pendently of  the  other,  each  by  means  of  two  wires  (for 
instance,  in  order  to  lead  two  arc-lamp  lines  in  different 
connections),  use  is  made  of  the  arrangement  of  Fig.  2, 
in  which  an  auxiliary  circuit  (indicated  by  the  dark  line) 
is  employed.  F'urther  advantages  claimed  for  the  new  ar- 
rangement are  the  smaller  space  requirement  and  in  many 
cases  also  a  smaller  requirement  of  active  material. — FJek. 
u.  Masch.  (Vienna),  June  11. 

Lamps  and  Lighting. 

Alternating-Current  Arc  Lamp. — A  note  on  a  recent 
British  patent  (No.  6336.  June  8,  1911)  of  Korting  & 
Mathiesen  Akt.-Gcs.  It  is  known  that  an  alternating-cur- 
rent  arc   sometimes  acts  as  a  converter  to  direct  current, 


Fig.   2 — Two- Phase   to  Three- Phase   Transformer. 

which  affects  the  magnetic  system  in  the  case  of  lamps  fed 
mechanically  by  an  armature  and  a  solenoid  and  renders  the 
control  of  the  lamp  difficult.  This  is  remedied  by  connect- 
ing the  solenoid  to  the  secondary  of  a  small  transformer, 
the  primary  being  connected  across  the  lamp.  The  advan- 
tage of  using  the  transformer  is  that  the  secondary  pressure 
can  be  selected  as  required,  and  the  solenoid  winding  need 
not  be  calculated  in  regard  to  the  lamp  pressure,  but  can  be 
identical  for  various  types  of  alternating-current  arc  lamps. 
— Lond.  Elec.  Eng'ing.  June  15. 

Street  Lighting. — L.  Crouch. — The  concluding  instal- 
ments of  the  author's  illustrated  serial  on  electric  street 
lighting,  presenting  a  general  review  of  the  subject,  includ- 
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ing  various  standard  data  commonly  required.  In  these 
instalments  are  discussed  the  characteristics  of  metallic- 
filament  and  carbon-filament  lamps;  the  illumination  re- 
quired in  street  lighting;  the  candle-power  of  various  units; 
the  areas  lighted  by  various  lamps;  the  power  consumption 
per  ft.-candle  per  square  foot ;  the  use  of  globes  and  lan- 
terns; poles  and  fittings,  and  annual  costs  of  various  systems 
of  street  lighting. — Lond.  Elec.  Review,  June  i6  and  23. 

Globes.  Shades  and  Reflectors. — C.  Toone. — An  illus- 
trated serial  on  the  characteristics  of  globes,  shades  and 
reflectors.     The   features  discussed  are  the  brightness   of 

TABLE    I. — PERCENTAGE    ABSORrTJON    BY   CLEAN    MATERIALS. 


Clear  arc  globe. . 
Clear  arc  globe. . 
Prismatic  glass. . 
Light  alabaster.. 

Heavy  alabaster. 
Light  sand  blasted 

Ground  glass 

Frosted 

Opal  (dense) 

Opal  (dense) 

Milky  glass 

Opaline 

Translucent 


Clear- stained  Glass: — 

Canar\-  yellow 

Deep  green 

Deep  ruby 

Deep  cobalt  blue 


TABLE   II. PER    CENT  ABSORPTION    DUE   TO   DIRT. 


Particulars  of  Case. 


"Alabaster"  glass  globe  (Nemst)  mean 

"Alabaster"  glass  globe  (Nemst)  maximum 

Acid-frosted  glass  bulbs 

Acid-frosted  glass  bulbs 

Prismatic  glass  shade. ,  . 

Nemst  'amp  globe  (various) 

Filament  lamp  and  globe,  dirty 

Globe  alone,  dirty 

Arc  lamp  globe  (opal)  (bad  case) 

Prismatic  reflector  (for glow  lamp),  dirty 

Prismatic  reflector  (for  gkw  lamp),  after  dusting.  .  .  . 

Enameled  metal  reflector  (over  machine  tool)  finger- 
marked  

Enameled  metal  reflector  (over  machine  tool),  finger- 
marked ,  old  reflector,  oil  spattered 

Enameled  metal  reflector  (over  machine  tool),  finger- 
marked over  drilling  machine,  old,  dirty 

Desirable  maximum  deterioration,  due  to  dust  and 
dirt,  between  cleanings 


Per  cent  loss  of 
Illumination 
Due  to  Dirt. 


6   }  per  100  hr 

12  J  service 

6  per  600  hou 

10  per  2 

13  per  1  year 

5  to  10  or  IS 

14  1 


ths 


5  to  10  per  30  to  60  days 


luminous  sources,  the  desirable  illumination  in  various  serv- 
ices, coefficients  of  direct  and  diffuse  reflection,  globe  mate- 
rial, effect  of  dirt  upon  the  absorption  coefficients,  subsid- 
iary means  of  securing  dift'usion.  In  the  accompanying 
tables  are  shown  the  percentage  of  light  absorption  by  vari- 
ous clean  materials  and  the  per  cent  of  loss  of  illumination 
due  to  dirt. — Lond.  Elcc.  Reiicw,  June  i6,  23  and  30. 

Calculating  Illumination. — L.  S.  Twomey. — -A  paper  pre- 
sented before  the  San  Francisco  Section  of  the  A.  I.  E.  E. 
giving  outlines  of  the  established  methods  for  calculating 
illumination,  including  the  Rousseau  diagram,  the  Kennelly 
diagram,  the  fluxolite  diagram  and  the  point-by-point 
method. — Jour.  Elect.,  Power  and  Gas,  July  i. 

Generation,   Transmission   and   Distribution. 

Convention  of  Municipal  Electrical  Association. — The 
sixteenth  annual  convention  of  the  (British)  Incorporated 
Municipal  Electrical  Association  was  opened  at  Brighton 
on  June  27.  In  his  presidential  address  Mr.  J.  Christie 
stated  that  the  membership  consists  of  168  municipal,  187 
engineer,  forty-eight  associate  and  four  honorary  members, 
and  the  capital  invested  in  the  machinery  and  plant  under 
the  control  of  the  members  is  about  $205,000,000.  Coun- 
cilor Leese,  chairman  of  the  Stoke-on-Trent  electricity 
committee,  presented   a   paper  entitled  "Electricity   Supply 


Viewed  from  the  Municipal  Committee's  Standpoint." 
which  he  discussed  a  few  of  the  points  with  which  an  c! 
tricity  committee  has  to  deal,  including  extension,  sizi 
plant,  profits,  cost  of  supply,  showrooms  and  teiidi 
"Modern  Wiring  Practice"  was  the  title  of  a  paper  by  : 
J.  \V.  Beauchamp,  cliief  electrical  engineer.  Tunbri. 
Wells,  in  which  it  was  suggested  that  the  wiring  regulati. 
should  be  as  simple  and  light  as  possible,  but  their  enfor 
ment  should  be  stringent,  .\fter  analyzing  the  varinu> 
isting  .regulations  and  pointing  out  the  desirable  featui 
the  author  discussed  cheaper  w'iring  methods  and  tabula 
the  costs  of  various  systems.  Diesel  oil  engines  were  1 
cussed  in  a  paper  by  Mr.  H.  L.  Howard,  chief  electri 
engineer,  Barking.  After  outlining  the  features  of 
engines  the  author  considered  the  question  of  oil  supply  r 
the  cost  of  operation,  the  items  of  fuel,  labor,  repairs  ; 
maintenance  being  treated  separately.  Taking  the  exist 
installation  at  Brighton  as  an  example  of  a  steani-dri\; 
station,  the  first  costs  of  corresponding  stations  equipj 
with  Diesel  plant  and  gas  plant  were  given.  The  Die 
installation  showed  to  advantage  in  this  case,  as  well  as 
a  number  of  figures  given  for  Continental  installatio 
The  use  of  Diesel  engines  in  substations  w-as  recommend 
and  the  author  predicted  striking  developments  in  the  n 
few  years.  Gas  engines  and  producer  plants  were  df 
with  in  a  paper  by  Mr.  R.  M.  Carr,  chief  electrical  en 
neer,  Leek.  The  author  gave  a  number  of  figures  as  to 
first  cost  of  steam-driven  and  gas-engine  stations.  Tli 
show  that  below  1000  kw  the  gas-engine  station  costs  I 
than  the  steam  plant.  After  giving  particulars  of  the  L 
electricity  supply  station  he  next  compared  the  works  cr 
of  gas  and  steam  stations  under  looo-kw  rating.  A  st^ 
ment  of  the  capital  and  running  costs  of  a  gas-driven  ; 
tion  of  looo-kw  rating  is  given.  Discussion  on  the  top 
"The  Purchase  of  Fuel"  and  "Street  and  Store-Fr 
Lighting"  were  opened  respectively  by  Mr.  C.  E.  C.  Sh: 
field,  Wolverhampton,  and  Mr.  A.  H.  Seabrook,  St  Mar_\ 
bone. — Lond.  Electrician,  June  30. 

Continuity    of   Electric   Service. — R.    P.   Jackson. — 1 
ninth  and  concluding  article  of  a  series  on  the  general  s 
ject  of  continuity  of  service  in  transmission  systems, 
the  present  instalment  are  discussed  the  elements  contri 
tory  to  interruption  of  service,   including  external  can: 
internal  causes  and  inability  of  operating  force.    The  aut 
remarked    that    there    is    no    panacea    for    the    troubles 
transmission  systems,  nor  can  any  equipment  or  installai 
be  worked  out  so  completely  as  to  eliminate  accident  or 
"personal  equation."    The  best  designed  and  best  conduc 
systems  will  meet  with  accidents  at  times,  but  on  the  wh 
if  proper  care  is  taken  and  the  best  skill  employed  in  111 
ing  up  the  material  equipment,  and  if  eternal  vigilance 
preparedness  are  insisted  upon,  the  return  will  be  in 
form  of  increasingly  reliable  service. — Elec.  Jour..  July. 

Fuel  Economy. — C.  E.  C.  Shawfield. — Emphasis 
placed  on  the  importance  of  determining  by  calculai 
what  the  specific  consumption  of  any  chosen  station  sin 
be  and  then  carrying  out  tests  to  insure  the  consunipt 
approaching  this  figure.  Notes  are  given  on  the  operai 
of  the  engine-room  equipment,  more  particularly  steam  1 
bines,  and  the  operation  of  the  boiler  equipment, 
author  recommends  a  bonus  scheme  for  the  boiler-ln 
staff',  based  on  the  evaporation  of  water  per  pound  of  t 
— Lond.  Electrician,  June  23. 

Traction. 

Mercury-Contact  Treadle  for  Raikvay  Signals.— ' 
illustrated  description  of  the  Siemens  mercury-con  ' 
treadle  arranged  automatically  to  close  or  open  an  electr  I 
circuit  by  the  passage  of  a  train  at  a  given  point  on  a  i  ■ 
way  line.  The  treadle  is  supported  solely  from  one  rail  ■ 
tween  two  adjacent  ties  and  is  actuated  by  the  defiectioi 
the  rail  between  the  two  ties  due  to  a  passing  wheel,  e 
slight  movement   obtained   being  transferred  to  the  e  '■■ 
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t::al  contacts,  as  indicated  in  the  cross-sectional  view  of 
Fr.  3.  The  treadle  is  in  the  form  of  a  strong  iron  castin-- 
/.which,  by  means  of  the  clamps  B  B,  is  firmly  bolted  to 
tl  bottom  tlange  of  the  rail.  In  the  center  is  a  circular 
si  How  recess  C.  A  thin  steel  diaphragm  D  is  clamped  be- 
fen  the  rmi  of  the  recess  and  the  cover  E  by  the  bolts 
lithe  center  of  the  cover  £  are  the  steel  plunger  F  and  plate 
Cresting  on  the  diaphragm  D.  An  india-rubber  ring  H 
If!  in  a  groove  in  the  cover  £  surrounding  the  plunger  /• 
rr-;es  an  clastic  contact  joint  which  is  both  waterproof  and 


Fig.   3— Cross-Section    of   Treadle    Bolted   to    Rail. 


f  between  the  treadle  and  the  under  surface  of 
The  passages  /  and  L  connect  the  recess  C  with 
itact  device  inserted  into  the  mercurv  chamber  A', 
i  1  contact  pins  A'  are  supported  by,  but  insulated  from 
th.cover  0  of  the  contact  bo.x.  The  contact  device  con- 
sis  of  a  cast-iron  bo.x  having  valves  and  passages,  the 
ac  m  being  similar  to  that  of  a  pump.  According  to  the 
t.vi  of -contact  for  which  the  device  is  arranged  mercury 
IS  ,ther  forced  into  or  withdrawn  from  the  contact  bo.x. 
H  'n  the  rail  experiences  a  slight  deflection  between  the 
pots  of  attachment-  of  the  treadle,  due  to  the  weight  of  a 
mcing  vehicle,  the  plunger  F  communicates  the  deflections, 
ho.?ver  slight,  to  the  diaphragm  D  and  thus  displaces  the 
meury  confined  in  the  recess  below.  The  ratio  between 
thcirea  of  the  recess  and  that  of  the  contact  chamber  is 
ab<t  1500  to  I,  so  that  suflScient  mercury  is  displaced  to 
ins;e  the  making  of  a  good  electrical  contact.— Lond. 
E-i'trician,  July  7. 

i:troit  River  Tunnel  Electrification.—W.  M.  Rexnie.— 
^  'scriptive  article  giving  details  of  the  electrical  equip- 
me  of  the  Detroit  River  tunnel  between  Detroit,  Mich., 
»n<  Windsor,  Ontario.  Steam  trains  are  drawn  through 
'"«  2783-ft.  tunnel  by  1200-hp  direct-current  locomotives 
reeving  energy  from  a  three-phase,  4400-volt  transmis- 
>io  system  through  synchronous  motor-generator  sets. — 
"'  tgan  Tcchnic,  June. 

Installations,  Systems  and  Appliances. 

ii/fA  Handles.— S.  Lees.— .A.  note  calling  attention  to 
he.ack  of  protection  afforded  by  the  handles  of  knife 
'""ihes  and  starting  rheostats,  the  badly  proportioned 
>aHes  being  termed  of  an  "apologetic  character."- Lond. 
3*^  Review,  June  30. 

Htbilion  of  Domestic  Uses  of  Electricity.— C.  P.^ulus. 
-/  this  year's  annual  convention  of  the  German  Associa- 
loifVerband)  of  Electrical  Engineers,  in  .Munich,  there 
""be  a  symposium  of  papers  on  domestic  uses  of  elec- 
"cv.  In  connection  with  this  a  quite  extensive  exhibition 
ias)een  arranged  illustrating  the  domestic  uses  of  elec- 
ncy  and  its  uses  in  small  shops  and  in  agriculture.— 
■■'(  Zeit.,  June. 

^'imizing  No-Load  Transformer  Losses.— A  note  on  a 
>n|.h  patent  (No.  12,926,  June  22.  191 1)  of  -Mr.  G.  Berry 
eang  to  the  inventor's  series  transformer  method  for 
iimizing  the  no-load  losses  of  a  constant-potential  trans- 

'^r.    The  patent  covers  a  scheme  for  preventing  the 
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rir?,S  .""•"'^''^"'f'"-  ^'f"-^^  ^c'i"g  automatically  to  short- 
circu.t  the  supplementary  transformer  upon  failure  of  the 
mam   trans  ormer  during  low   load,   from  being  afterward 

whTfh"  ,^'  '"°'"'  '"'"  ^  P°''"°"  '«  "P"-""  "'^  short-circuit 
when  the  re  ay  reassumes  the  position  corresponding  to  low 

oad.  J-or  this  purpose,  one  winding  of  the  main  operating 
solenoid  IS  arranged  to  be  closed  by  a  relay  through  a  cir- 
cuit that  will  be  rendered  non-elTective  upon  failure  of  the 
mam  transformer,  by  being  arranged  to  be  closed  across 

he  secondary  of  the  main  transformer  between  the  ends 
lnH?f  f,  '  '  ^]""  '"  "'^^  conductors  connecting  such 
ends  to  the  secondary  mains.  The  other  winding  is  con- 
nected across  the  low-tension  circuit,  and  the  fuses  for  the 
primary  and  secondary  of  the  main  transformer  are  weaker 
than  those  of  the  spare  transformer.— Lond.  Elec.  Engine 
June  29.  *     *' 

Wires,  Wiring  and  Conduits. 

fFirme  in  Earthquake  Countries.— V!.VFVin.o.— Dunne 
he  earthquake  in  Sicily  in  1908  the  author  found  that  over- 
Head  electric  wires  aided  the  destruction  of  buildings  He 
recommends  to  arrange  the  ends  of  the  wire,  where  they 
are  connected  with  an  insulator,  in  spiral  form  and  to  fix 
the   spiral   to   the   insulator    by    means    of    an    auxiliary 


Fig.    4— Auxiliary    Support    for    Transmlsslon-Llne    Wire. 

Stretched  steel  wire,  as  shown  in  Fig.  4.  In  case  of  a  sud- 
den strain  due  to  an  earthquake,  the  auxiliary  steel  wire 
breaks  and  the  spiral  of  the  copper  conductor  can  extend 
treely  so  that  it  will  not  cause  a  destruction  of  the  build- 
mg.-Assoc.  Elettrot.  Italiaua,  No.  2,  191 1;  abstracted  in 
Elek.  u.  Masch.  (Vienna),  April  16. 

Suspension  Insulators.— A  note  on  a  British  patent  (No 
27,174,  June  22,  191 1)  of  the  Societe  Vendonelli,  Priestley 
&  Cie.,  covering  a  chain  for  the  suspension  of  high-tension 
insulators,  in  which  each  porcelain  insulator  has  a  core 
pertorated  by  two  holes  at  right  angles  to  each  other  and 
has  downwardly  sloping  wings.  The  insulators  are  con- 
nected by  rings  of  iron  wires,  so  that  the  wings  of  one  in- 
sulator react  between  those  of  the  next  below,  giving  pro- 
tection against  rain  and  minimizing  leakage.— Lond.  Elcc 
Eng'ing,  June  29. 

Electrophysics  and   Maj^netism. 

Electric  Transients.— C.  P.   Stei.xmetz.- An  article  de- 
void  of  theoretical    mathematics   dealing   with   the   origin, 
general  characteristics  and  numerical  relations  of  transient 
phenomena  in  electrical  transmission  svstem.s.     The  author 
explains,  first,  the  storage  of  energy  in  magnetic  and  di- 
electric fields  and  shows  that  in  high-potential  svstems  the 
dielectric  energy  may  equal  or  exceed  the  normal  magnetic 
.  energy.    When  the  two  energies  are  of  the  same  magnitude 
dangerous  electrical  transients  may  be  produced  by  a  surge 
of  the  stored  energv'  between  its  two  forms.    The  "natural 
impedance  of  the  circuit"  is  defined  by  the  writer  as  the 
relation  between  the  maximum  value  of  the  oscillating  cur- 
rent  and   the    maximum    value   of   the    oscillating   voltage. 
The  natural  impedance  is  numerically  equal  to  the  square 
root  of  the  ratio  of  the  line  inductance  to  the  line  capacity 
and  is  usually  between  200  ohms  and  600  ohms  in  transmis- 
sion lines.     An  example  of  the  application  of  this  relation 
is  given  in  the  calculation  of  the  maximum  current  that  a 
lightning  discharge  can   produce  in   a   line   the   insulation 
of  which  will  withstand  a  maximum  of  150,000  volts.    With 
a  natural  impedance  of  400  ohms  the  maximum  discharge 
current  is  375  amp,  which  the  lightning  arresters  must  allow 
to  pass  without  damage.     Similarly  if  a  load  current  of,  say, 
283  amp  is  suddenly  interrupted  the  maximum  oscillating 
emf  would  be  283  X  400  =  1 13.200  volts.    In  case  of  a  short- 
circuit    current    five    times    as    large    the    oscillating    emf 
would  reach  566.000  volts,  which  is  far  beyond  the  possible 
insulation  strength  of  the  line.— Jour.  Franklin  Inst.,  julv. 
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Electrochemistry  and   Batteries. 

Ttvo-Phase  Arc-Type  Furnace. — An  illustrated  descrip- 
tion of  a  3-ton  steel-smelting  electric  furnace  of  the  arc 
type  using  two-phase  current.  The  two  terminal  electrodes 
enter  through  the  roof,  while  the  neutral  return  is  a  car- 
bon electrode  embedded  in  the  bottom.  The  arcs  form 
from  the  top  electrodes  on  to  the  slag  and  metal,  the  cur- 
rent passing  through  the  metal  and  the  refractory  lining  of 
magnesitc  or  dolomite  to  the  neutral  electrode.  It  is  stated 
that,  unlike  either  a  single-phase  or  a  three-phase  arrange- 
ment, the  two-phase  scheme  results  in  both  horizontal  and 
vertical  movements  in  the  bath,  thereby  minimizing  the 
local  heating  and  the  energy  consumed. — Lond.  Elcc.  Rc- 
vieiv,  July  7. 

Units,  Measurements  and  Instruments. 

Tension  and  Sai:;  of  Overhead  Wires. — .'\.  Mueller. — 
An  article,  illustrated  by  numerous  diagrams,  on  the  de- 
termination by  a  graphical  method  of  the  tension  and  sag 
of  overhead  wires,  with  special  consideration  of  the  influ- 
ence of  temperature  variations  and  of  additional  loads  due 
to  snow,  ice  or  wind.  The  principle  of  the  method  is  de- 
scribed and  a  numerical  example  is  given. — Elek.  u.  Masch. 
(\^ienna),  April  30  and  May  7. 

Measuring  Apparatus. — T.  Bruger. — An  illustrated  paper 
read  before  the  Frankfort  Electrical  Society  on  several 
new  measuring  instruments  of  Hartmann  and  Braun.  They 
are  a  bridge  with  sliding  contact  for  measuring  insulating 
resistances  from  100,000  ohms  down  to  a  few  htmdred 
ohms,  a  bridge  for  comparison  of  potentials  and  of  coef- 
ficients of  self-induction,  and  a  testing  apparatus  for  light- 
r.ing  rods  which  permits  one  to  read  directly  the  resistance 
to  earth  without  any  calculations. — Elek.  Zeit.,  May  25. 

Resonance  Curves. — F.  Kock. — The  author  shows  that 
the  use  of  a  rotating  Geissler  tube  is  a  simple  means  for 
determining  resonance  curves  with  damped  and  undamped 
oscillations.  With  a  sufficiently  large  Geissler  tube  the 
phenomena  in  oscillating  circuits  can  be  demonstrated  in  a 
lecture-room.— F/iy.f.  Zeit.,  May  15. 

Telegraphy,  Telephony  and  Signals. 

Energy  Losses  in  Telephoning. — F.  Breisig. — The  first 
part  of  an  account  of  extended  experiments  in  which  the 
different  losses  in  telephone  apparatus  w'ere  determined. 
For  the  tests  a  permanent  alternating  current  of  a  fre- 
quency of  800  cycles  per  second  was  used.  The  telephone 
was  used  in  such  a  way  as  it  is  employed  in  practice, 
namely,  the  receiver  being  taken  off  during  speaking.  The 
connections  of  the  central  battery  system  were  used.  It 
was  found  that  during  receiving  out  of  the  total  electrical 
energ)-  received  70.5  per  cent  was  lost  in  the  microphone, 
1.6  per  cent  in  the  bell,  18.4  was  supplied  to  the  tele- 
phone, the  loss  in  the  primary  winding  was  3.4,  that  in 
the  secondary  winding  was  3.4  and  the  losses  in  the  other 
coils  2.7.  The  chief  source  of  loss  is  in  the  microphone, 
and,  since  it  is  entirely  unnecessary  while  speaking,  it  might 
be  short-circuited  at  that  time,  but  this  would  cause 
trouble  on  account  of  its  high  resistance.  To  avoid  this 
trouble  and  to  .reduce  the  alternating-current  impedance 
a  condenser  of  2  mf  was  connected  in  parallel  with  the 
microphone  when  receiving.  When  speaking  it  was  dis- 
connected by  means  of  a  simple  switch.  With  this  arrange- 
ment the  above  figures  of  losses  were  greatly  changed. 
The  loss  in  the  microphone  was  now  only  12. i  per  cent, 
the  loss  in  the  bell  i.i,  while  57.2  per  cent  of  this  was 
delivered  to  the  telephone  and  29.6  was  lost  in  the  coil. 
The  influence  of  the  microphone  may  also  be  reduced 
successfully  by  using  a  higher  number  of  turns  for  the 
primary  coil.  The  author  then  passes  over  to  a  discus- 
sion of  the  telephone  as  transmitter.  The  article  is  to  be 
concluded. — Elek.  Zeit.,  June  8. 

Aliscellaneous. 

Engineering  Education. — Report  of  a  conference  organ- 
ized by  the  (British)  Institution  of  Civil  Engineers  on  the 
subject  of  the  education  and  training  of  engineers.     The 


conference  was  divided  into  sections  dealing  with  geih,i 
education,  scientific  training  and  practical  training.     In  , 
opening   remarks   President   Alexander    Siemens,    of    e 
Institution  of  Civil  Engineers,  said  that  a  young  engir.ir 
should  be  educated  so  as  to  become  a  dividend  earner :  r 
his  employer,  for  this  is  the  most  reliable  indication  of  js 
merit,  and  the  corresponding  reward  will  not  be  want  ;,■ 
For  the  same  reason  he  should  possess  some  knowledge  if 
business  methods  and  of  law,  not  with  a  view  of  becotrj 
his  own  lawyer,  but  in  order  to  be  able  to  judge  when  1(  ■' 
advice  is  needed.     Sir  William  White  expressed  the  li 
that  the  conference  would  endeavor  to  find  the  golden  in 
between  too  great  theory  and  too  great  practice  in  the  {i- 
cation  of  engineers.     Sir  John  Wolfe-Barry  remarked  lit 
an  engineer  should  be  given  the  general  education  of  n 
accomplished    gentleman   with    a    theoretical    and    practj 
knowledge  of  his   profession.     At   a   joint  meeting  of   e 
general  education  and  scientific-training  sections  Chain  n 
A.  G.  Lyster  said  that  education  to  be  of  real  value  shcid 
not   only    furnish   information    and   knowledge,   but   sh(i(J 
also  train  and  expand  the  intelligence  and  develop  that  1^ 
of  character  which  fits  a  man  to  lead  the  best  and  most    - 
ful  life.    In  a  paper  entitled  "Literary  Education  and  F. 
neering"  Rev.  James  Gow  claimed  that  most  of  the  i 
chief  that  is  done  in  life  is  done  in  leisure,  and  the  ratii 
enjoyment  of  this  time  is  the  real  object  of  general  ed 
tion.     The  best  plan  is  to  give  a  boy  a  general  educat  1 
mainly  literary,  until  he  reaches  the  age  of  sixteen  and  In 
to  watch  him  closely  and  allow  him  to  continue  his  stii 
along  the  lines  best  suited  for  him.     Prof.  S.  P.  Thon 
read  a  paper  discussing  the  extent  to  which  matheiu.i 
and  scientific  subjects  should  share  with  other  subject 
literary  education  the  attention  of  schoolboys  who  in 
to  enter  later  the  engineering  profession.     The  author 
that  the  fossilization  of  science-teaching  is  the  thing 
most  to  be  feared.    The  object  of  science-teaching  at  sc 
should  be  not  to  impart  the  facts  or  data  of  science, 
less  to  systematize  their  rediscovery,  but  to  evoke  intt 
Professor  Thompson  said  that  any  specialization  in  sci 
subjects  before  passing  the  stage  of  matriculation  is  e.- 
tially  out  of  place  and  harmful.     The  distaste  for  ni.' 
matics  on  the  part  of  the  students  is  attributable  mor 
bad    teaching    than    anything    else.      When    mathenia 
teaching  is  dull  the  fault  is  with  the  teacher.    He  saiii 
nowadays  boys  are  less  capable  of   following  a  sust:i 
train  of  thought  than  they  used  to  be.     Of  vastly  more 
portance  in  the  ultimate  making  of  a  professional  engi 
than  the  acquisition  of  a  hoard  of  scientific  facts  are  i 
vated  precision  in  the  use  of  words  and  cogency  in  m 
of  thought.     Prof.  A.  Schwartz  read  a  paper  on  the  > 
tion  of  specialized  entrance  examinations  for  universii 
college  courses  of  study  in  engineering  science,  with  a 
to  the  curricula  to  be  followed  and  also  the  inclusion  ii 
latter  of  courses  in  modern   languages.     The  author 
pressed  the  opinion  that  the  matriculation  examination 
university  should  be  essentially  a  test  of  general  educ. 
and  should  draw  upon  all  mental  faculties.     In  a  pap' 
the  apportionment  of  training  between  practical  work 
scientific  study,  with  some  suggestions  applying  to  api 
tices  in  or  on  works  far  distant  from  their  homes,  M 
F.   Yarrow  claimed  that  colleges   should  endeavor  ti: 
range  their  engineering  courses  of  study  so  as  to  allov 
students  to  spend  six  summer  months  in  the  shops  at  1 
tical  work  and  six  winter  months  in  the  college  at  thei 
cal  study.     The  requirements  of  practical  training  in  \v 
with   the   necessary   complement   of   scientific  study, 
treated  in  a  paper  by  Mr.  W.  H.  Allen.     Two  papei 
the  practical  training  in  workshops  or  on  works  of  "" 
struction,  with  special  reference  to  training  in  the   ?" 
neer's  office,  were  presented  by  Messrs.  W.  B.  Wortl'g- 
ton  and  H.  F.  Donaldson.     ."Kmong  other  subjects  disci™ 
were   the   relation   of   engineering   employers   and  colics 
from  the  point  of  view  of  the  practical  training  of  ?'' 
neers  and  the  relation  of  practical  training  to  college  s  !)'■ 
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The  value  of  a  university  degree  in  engineering  science  in 
relation  to  professional  competence  was  the  subject  of  two 
papers  by  Profs.  S.  M.  Dixon  and  C".  I-'.  lenkin.  Three 
papers  on  the  position  and  uses  of  engineering  laboratories 
ill  relation  to  education  at  college  were  read  by  Profs. 
W.  E.  Dalby,  John  Goodman  and  Bertram  Hopkinson.  The 
relation  of  engineering  employers  and  colleges  from  the 
point  of  view  of  the  practical  training  of  college  students 
,was  discussed  in  two  papers  by  Prof.  J.  E.  Petaval  and  Mr. 
I.  W.  Home.  The  relation  between  practical  training  and 
college  study  was  treated  by  Profs.  Archibald  Barr  and 
! Henry  Louis.  Workshop  training  as  a  preliminary  to  prac- 
,tical  training  in  other  branches  of  engineering  was  the  sub- 
ject of  three  papers  by  Messrs.  J.  A.  Brodie,  J.  M.  Mon- 
'criefr  and  I.  W.  Welch. — Lend.  F.ugiiiccring.  June  30  and 
July  7- 

:  Fire  .-iliirms. — \'ox  Moltke  and  Axh.\g.\n. — .\n  article 
x-n  electric  fire-alarm  systems,  on  the  use  of  the  loud- 
.speaking  telephone  for  such  purposes,  and  on  the  use  of 
electric  automobiles  for  the  engines,  etc. — Elck.  Zcit., 
June  I. 


Book  Reviews. 


KTRiscHE  Beleuchtuxg.     By  Dr.   Berthold  Monasch. 
Second  and  enlarged  edition.      Hanover :     Dr.    Max 
laneeke.    331  pages,  112  illus.     Price,  9.20  marks. 
In  this,  the  second,  edition  there  has  been  added  to  the 
contents  of  the   first  edition   an   extension   of   102   pages, 
bringing  the  contents  of  the  book  up  to  date  and  thus  put- 
ting virtually  two  volumes  into  one  binding.     The  second 
volume  relates  to  advances  in  the  art  of  electric  lighting 
during  the  last  five  years. 

,  Reference  is  made  to  the  new  international  candle. 
Ivhidh  is  admitted  to  simplify  international  photometry, 
slthough  the  value  assigned  thereto  is  0.9009  hefner  in- 
stead of  the  0.9  valuation  taken  by  the  three  contracting 
countries.  Three  units  of  luminous  intensity  are  consid- 
ered as  remaining  in  official  existence:  namely,  the  hefner, 
ihe   international    candle    and    tlie    cnrccl.      In    regard    to 


illumination  five  units  are  clainie<l  to  e.xist ;  namely,  the 
meter-hefner,  the  ft. -hefner  the  international  ft. -candle, 
the  international  meter-candle  and  the  meter-carcel.  Two 
of  these  claim  to  be  called  the   lux. 

The  book  is  a  good  compendium   of  electric  lamps  and 
lighting  under  up-to-date  middle  luiropcan  conditions. 


I.iGNEs  lii.ECTRiQL'Es.    Vol.  I,  Ligucs  tlcctriqucs  -Xerienncs, 
by  Ph.  Girardet.     \'ol.  II,  Lignes  filectriques  Souter- 
raines,  by  Ph.  Girardet  and  W.  Dubi.     Paris:     Gauth- 
ier-Villars.     181   pages,   13  illus.;  208  pages,  48  illus. 
Price,  5  francs. 
Two  thoroughly  practical  and  carefully  written  volumes 
on    the    purchase,    installation,    equipment    and    repair    of 
overhead    and    underground    lines,    especially    for    electric 
power  distribution.     The  volume  on  overhead  lines  is  par- 
ticularly instructive  as  giving  many  details  concerning  the 
construction  and  erection  of  wooden,  iron  and  rein  forced- 
concrete  poles.     The  books  will  be  useful  to  constructing 
electric    light   and    power    engineers    interested    in    recent 
French  practice. 


Lecons  sur  l'6i,ectricite.  By  Eric  Gerard.  Paris: 
Gauthier-Villars.  Vol.  I,  975  pages,  458  illus.  Vol.  II, 
989  pages,  489  illus.  Price,  24  francs. 
The  eighth  edition  of  an  excellent  textbook  intended 
primarily  for  the  students  of  the  Montefiore  Electrotechnic 
Institute,  enlarged  and  brought  up  to  date.  One  is  struck 
in  reading  these  volumes  by  the  large  field  which  they  so 
effectively  and  conscientiously  embrace.  It  is  almost  im- 
possible to  find  an  electrical  engineer  of  the  last  decade's 
.  training  who  attempts  to  cover  so  wide  a  field.  Vol.  I 
deals  with  the  theory  of  electricity  and  magnetism  and 
with  the  theory  and  design  of  electric  generators.  It  takes 
up  dynamo  design  in  considerable  detail.  Vol.  II  deals 
with  transformers,  the  distribution  of  power,  telegraphy, 
telephony,  power  transmission,  traction,  electrometallurgy 
and  industrial  chemistry.  The  treatment  is  very  clear,  the 
diagrams  good.  The  book  is  best  from  the  viewpoint  of  the 
teacher,  but  will  be  of  interest  to  advanced  students  of 
electrotechnics  who  wish  to  be  familiar  with  principles  and 
design  as  taught  in  Belgium. 


New  Apparatus  and  Appliances 


DEMAND  FOR  ELECTRIC  SHOVELS. 


In  the  course  of  a  recent  talk  before  the  Electric  Club  of 
hicago  Mr.  George  Patnoe,  who  is  general  superintendent 
•'f  the  Dolese  &  Shepard  Companv,  of  Chicago,  made  some 
nteresting  observations  on  steam  versus  electric  shovels. 
^Ir.  Patnoe  is  a  practical  quarryman  of  wide  experience 
^nd  is  in  charge  of  the  Gary  (111.)  plant  of  his  company, 
A'hich  is  no  doubt  the  largest  electrically  equipped  quarry- 
ing and  stone-crushing  plant  in  the  country.  He  said  that 
jhe  use  of  electric  shovels  is  desirable  in  such  plants,  but 
f*  regretted  to  say  that  those  designed  for  his  companv's 
ise  at  Gary  were  a  failure,  being  too  slow  in  operation  for 
practical  requirements.  They  possessed  only  60  per  cent 
if  the  speed  of  steam  shovels. 

Mr.  Patnoe  thinks  that  the  trouble  in  designing  electric 
ihovels  has  been  that  the  electrical  man  does  not  know 
nough  about  shovel  mechanism  and  the  shovel  man  does 
lot  know  enough  about  electrical  equipment.  However, 
ihere  is  a  real  demand  for  an  electric  shovel,  as  many 
roubles  are  experienced  with  steam  shovels.  Mr.  Patnoe 
|hinks  that  a  successful  electric  shovel  can  be  made  and 
ventually  will  be  made.     It  would  seem  to  be  desirable  to 


have  the  motur  run  continuously  and  to  apply  the  power  as 
needed  by  some  system  of  gearing.  If  a  practical  electric 
shovel  can  be  designed  its  cost  of  operation  will  be  less 
than  that  of  the  steam  shovel,  and  it  w^ill  have  a  number  of 
advantages  in  quarry  operation,  where,  in  general,  elec- 
trical distribution  of  power  is  greatly  to  be  preferred  to 
the  transmission  of  steam  or  the  operation  of  a  number  of 
scattered  boiler  plants. 


HANDLING    FREIGHT    BY    ELECTRICITY    AT 
ST.  LOUIS,  MO. 


The  Missouri.  Kansas  &  Texas  Railway  Company  has 
recently  completed  its  new  freight  terminal  at  St.  Louis, 
which  is  equipped  with  what  is  probably  the  most  extensive 
motor-driven  telpherage  system  ever  installed,  having  a 
capacity  to  handle  more  than  1,000,000  lb.  of  freight  in 
"less-than-carload"  lots  in  five  hours. 

The  building  is  a  two-story  steel  structure.  232  ft.  x  400 
ft.  in  plan,  and  its  first  floor  is  occupied  by  sixteen  tracks 
aggregating  nearly  a  mile  in  length  and  capable  of  holding 
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117  cars.  The  second  story  is  taken  up  with  the  receipt, 
delivery  and  storage  of  freight  matter.  From  its  ceiling  the 
elaborate  system  of  telpherage  runways  is  suspended,  and 
through  hatches  in  the  second-story  floor  the  island  plat- 
forms of  the  track  level  below  are  reached. 

At  least  75  per  cent  of  the  freight  passing  through  the 
St.  Louis  terminal  is  outbound,  destined  for  the  great 
Southwestern  country,  of  which  St.  Louis  is  the  gateway. 
The  problem  of  handling  the  virtual  deluge  of  "less-than- 
carload-lot"  (or,  in  railroad  vernacular,  "L  C  L")   freight 


posited  its  load  on  the  platform.  This  obviates  the  service; 
of  a  ground  man  and  releases  the  telpher  car  for  othc 
duties  as  soon  as  its  mission  in  any  hatchway  is  accon 
plished.  The  car  then  proceeds  to  the  main  runway  an 
finds  an  unoccupied  branch,  in  this  way  keeping  all  rur 
automatically  refilled  as  fast  as  emptied.  After  being  de 
posited  on  the  island  platforms  between  tracks  the  truck 
can  be  trundled  into  the  cars.  The  platforms  are  11%  f 
wide,  sufficient  to  all9w  two  trucks  to  pass. 

The  telpher  runways,  twelve  in  number,  suspended  frorj 


Fig.    1 — General    Vh 


of    the    Motor 


which  pours  through  this  distributing  point  demanded  the 
most  modern  and  dependable  conveying  equipment,  and 
after  careful  study  by  the  engineers  in  charge  the  problem 
has  been  solved  by  the  application  of  motor-driven  telphers, 
jib  cranes  and  gantries,  using  central-station  service. 

Taking  advantage  of  the  slope  in  the  ground  at  the  termi- 
nal, wagons  loaded  with  freight  for  shipment  drive  directly 
from  the  street  to  the  second-story  level  of  the  building. 
Within  boom  radius  of  these  driveways  are  seventeen  jib 
cranes  on  the  columns  of  the  building,  and  by  means  of 
these  cranes  merchandise  from  the  wagons  is  deposited 
directly  onto  flatboards  or  scales,  where  it  is  weighed  for 
determination  of  charges.  After  being  weighed  the  loaded 
flatboards,  each  of  2  tons  capacity,  are  picked  up  by  the 
telphers  and  carried  to  the  hatches  corresponding  to  the 
platform  entering  the  cars.  An  automatic  trip  releases  the 
telpher  cable  as  soon  as  it  becomes  slack  after  having  de- 


Driven    Freight-Handling    Installation. 

the  second-story  ceiling,  are  placed  at  right  angles  to  th 
line  of  the  track.  Ten  of  these  runways  serve  the  islan 
platforms,  while  the  two  extra  runs  are  used  for  car  stoi 
age  and  are  equipped  with  pits  for  making  repairs  whe 
necessary.  The  runways  are  built  up  of  24-in.  I-beams,  .0 
the  lower  web  of  which  light  T-rails  are  mounted»;-,«- 
wooden  blocks,  which  serve  to  deaden  the  sound.  The  tw 
trolley  wires  supplying  the  230-volt  direct  current,  wit 
underground  return,  are  carried  on  insulators  supporte 
from-  the  I-beam  structure. 

Eighteen  telpher  cars  are  now  in  use.  Two  of  these  hav 
a  capacity  for  handling  6  tons  each,  while  the  remainder  ar 
ot  2-ton  rating.  The  larger  machines  are  equipped  wit 
15-hp  series  direct-current  motors  for  the  travel  motion  an 
25-hp  hoist  motors.  They  are  operated  along  the  overhea 
rails  at  a  track  speed  of  500  ft.  per  minute.  The  hoi; 
mechanism  is  adapted  to  raise  its  rated  load  at  60  ft.  pe 
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mute,  but  can  lower  at  120  ft.  per  minute.  The  two 
otors  of  each  car  are  equipped  with  rlieostatic  control, 
linipulated  by  tlie  operator  in  the  cab. 
■Direct-current  energy  at  230  volts  for  the  telpher  contact 
nlleys  is  furnished  by  a  duplicate  pair  of  loo-kw,  three- 
■re,  230-1 15-volt  motor-generator  sets,  the  motor  ele- 
tnts  of   which   are   4000-volt,   6o-cycle   synchronous   ma- 


installed  under  the  direction  of  Mr.  S.  B.  Fisher,  chief  en- 
gmeer  of  the  Missouri.  Kansas  &  Texas  Railroad,  and 
Mr.  A.  T.  Vick,  electrical  eneineer. 


VERTICALLY  MOUNTED  FAN. 

The  vertically  mounted  circulating  fan  herewith  illus- 
trated is  especially  constructed  for  use  upon  the  hotel 
restaurant  or  household  dining  table.  The  fan  in  width  or 
horizontal  diameter  is  only  7  in.  and  its  height  over  all  is 


Fig.    2— Motor-Driven     Telpher. 

c  nes.  operated  from  the  transmission  lines  of  the  Union 

I  ctric  Light  &  Power  Company  of  St.  Louis,  which  sup- 

s  all  electrical  energi,-  for  lighting  and  motor  purposes 

it  he  freight  terminal.    The  motor-generator  sets,  together 

\\h  the  eight-panel  controlling  switchboard,  are  installed 

iifhe  southwest  corner  of  the  basement  of  the  building. 

!  Union  Electric  Company  furnishes  its  own  main-line 

switch,  primary  meters  and  instrument  transformers. 

he  terminal  building  is  lighted  by  126  multiple,  1 15-volt 

lamps  controlled  from  a  panelboard  which  is  equipped 

ttii  an  annunciator  and   signal   circuits    from   twenty-six 

p  h-button  stations  on  the  main  floor  and  in  the  basement 

the  building.     In   case   an  employee   requires   light   for 

s<ie  purpose  on  one  of  these  floors  he  pushes  a  nearby  but- 

t(    which  sets  up  an  indication  on  the  annunciator  as  a 


Vertical  Shaft  Fan. 

less  than  9  in.  The  entire  blading  and  rotating  parts  are 
protected  by  a  well  finished  bell-shaped  wire  meshing  which 
envelopes  the  entire  fan  and  is  fastened  to  the  base  of  the 
motor.  The  disposition  of  the  blading  is  such  that  each 
person  at  a  dining  or  library  table  receives  the  breeze  in 
the  face,  and  the  usual  discomfort  of  having  the  air  thrown 
on  the  top  or  side  of  the  head  in  full  force,  while  a  table 
companion  may  be  receiving  little  or  no  benefit,  is  obviated. 
The  fan  illustrated  is  made  bv  Mr.  Hartwell  Talonick 
El  Paso,  Tex. 


THEATER  DIMMERS  FOR  RUSSLA. 


The  Cutler-Hammer  Manufacturing  Company,  of  Mil- 
waukee, has  just  shipped  from  its  factory  a  large  dimmer 
bank  for  a  theater  in  St.  Petersburg,  Russia.     This  equip- 


sijal  to  the  attendant  to  turn  on  the  corresponding  lamp  ment  has  several  unique  features.    It  is  built  so  that  it  can 

ciuit  at  the  switchboard.  be  shipped  in  standard  cars,  the  dimmers  being  mounted  in 

Ihe  telpherage  equipment  was  furnished  by  the  Sprague  unit  banks  and  both  front  and  rear  frames  being  made  so 

t;l"tric   Works,    General    Electric    Company,    Xew    York,  that  they  can  be  taken  apart  and  easily  reassembled.     The 

entire   freight-handling  installation  was  designed   and  framework  consists  of  J-beams  and  channels  fastened  with 


reamed  bolts.  It  is  usual  tu  mount  all  parts  on  a  wooden 
templet  and  install  the  marble  switchboard  at  the  theater. 
In  this  case  a  marble  switchboard  will  not  be  used,  but 
paneled  sheet  steel  instead.  These  panels,  which  were 
mounted  at  the  factory,  will  stand  the  long  journey  and 
will  not  warp. 

The  apparatus  is  designed  to  have  an  ultimate  equipment 
of  140  dimmers,  but  for  the  present  fifty-four  dimmers  were 
furnished.  Tantalum  lamps  are  to  be  used.  There  is  one 
controlling  shaft  for  each  color — white,  red,  blue  and  green. 
It  is  planned  to  add  orange  lamps  at  a  later  date.  The 
hand  wheel  shown  at  the  bottom  of  the  front  view  moves 
the  two  rods  vertically  in  opposite  directions  through  worm 
gear  and  bell  cranks.  The  master  levers  may  be  set  so 
as  to  interlock  with  either  of  the  rods,  dimming  or  brighten- 
ing as  desired.  Dimming  of  one  color  and  brightening  of 
another  can  be  accomplished  noiselessly,  conveniently  and 
with  fine  gradations  of  light  intensity.  I'or  further  con- 
venience each  dinuner  plate  is  provided  with  its  own  indi- 
vidual operating  lever.  Master  levers  for  each  color  arc 
also  provided.  Cutler-Hammer  simplicity  type  dinmiers  have 
been  installed  in  several  European  countries  during  recent 
years,  displacing  the  water-rheostat  dimmer  and  other  large 
resistance  banks  that  have  been  in  use  in  Europe. 


POWER-FACTOR  METERS. 


The  accompanying  illustrations  show  four  types  of  direct- 
reading  power-factor  meters  manufactured  by  the  Westing- 
house  Electric  &  Manufacturing  Company.  These  meters 
indicate  on  a  graduated  scale  the  power-factor  in  the  cir- 
cuit to  which  they  are  connected,  and  operate  on  the  rotating 
field  principle.  A  rotating  field  is  produced  by  the  current 
of  the  metered  circuit  passing  through  angularly  placed 
coils.  In  this  rotating  field  is  situated  a  pivoted  iron  vane 
or  armature,  magnetized  by  a  coil  whose  current  is  in  phase 
with  the  voltage  of  one  phase  of  the  circuit.  As  the  iron 
vane  is  attracted  or  repelled  by  the  rotating  field  of  the 
series  coils,  it  will  take  up  a  position  where  the  zero  of 
the  rotating  field  occurs  at  the  same  instant  as  the  zero  of 
its  own  field.  Thus  its  position  will  always  indicate  the 
phase  angle  between  the  voltage  and  current  of  the  circuit. 
The  pointer  attached   to   the   armature   therefore   indicates 


Figs.    1    and    2- 


tchboard    Power-Factor    Mete 


this  angle,  and  by  marking  on  the  scale  the  cosine  of  the 
angle  shown  by  the  graduation  the  power-factor  is  read 
directly.  In  the  three-phase  meter  the  rotating  field  is  pro- 
duced by  three  current  coils  spaced  60  deg.  apart,  and  in 
the  two-phase  meter  the  position  of,  voltage  and  current 
coils  is  interchanged  and  the  rotating  field  is  produced  by 
means  of  a  split-phase  winding. 

Fig.  4  is  a  sectional  view  of  the  movement  of  a  power- 


factor  meter.  The  winiling  shown  within  the  iron  ; 
is  the  stationary  winding  of  the  series  or  current  cis, 
Inside  this  are  the  stationary  voltage  winding  y 
the  pivoted  armature.  The  laminated  iron  ring  surroiid- 
ing  the  winding  is  provided  as  a  return  circuit  for  the  ix 
of  the  pivoted  armature,  so  that  the  reluctance  of  le 
armature  magnetic  circuit  is  low  and  uniform  in  all  |  1- 
tio)is. 


Factor    Meter. 


An  aluminum  disk  at  the  front  of  the  meter  si.- 
as  a  damping  disk,  moving  in  the  concentrated 
of  the  two  permanent  magnets  at  the  bottom  of  the  mecl 
ism.  These  magnets  and  disk  have  no  effect  whatevei 
the  electrical  operation  of  the  meter.  They  serve  to  pre 
oscillations  of  the  pointer  and  thus  make  the  read 
"dead-beat."  It  is  claimed  that  more  efficient  danii 
is  obtained  with  this  electromagnetic  device  than  is  pos' 
with  air-damping  devices,  unless  a  delicate  and  easih 
ranged  adjustment  is  resorted  to. 

It  will  be  noted  that  in  this  form  of  power-factor  m 
no  connection  is  required  between  the  fixed  and  the  mo' 
elements.  There  being  no  movable  coils  used,  there  ari 
delicate  flexible  connecting  strips,  nor  is  any  control  sji 
necessary,  as  the  controlling  force  is  electromagnetic, 
moving  element  is  therefore  very  light,  and  the  friction 
bearing  jewel  wear  a  minimum. 

All  the  Westinghouse  switchboard  types  and  the  ]• 
phase  portable  types  are  arranged  to  read  lagging  or  lea- 
power-factor   on   the   upper   half  of  the   scale   and  for 
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Pointer 
Fig.   4 — Cross-Section    of    Meter. 

versed  power  on  the  lower  half.     The  switchboard  types 
adjusted   for  one  standard   frequency;  the  polyphase  i' 
ables  are  adjustable  to  any  frequency  between  25  cycles 
60  cycles.    The  single-phase  portables  indicate  for  60  cy:S 
on  one-half  the  scale  and  for  25  cycles  on  the  other  !'• 
The  portable  meters  are  very  convenient  for  investiga  K 
the  power-factor  of  motor  loads  and  may  assist  very  tnii" 
rially  in  improving  the  operation  of  the  system. 
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Industrial  and  Commercial  News 


The  Week  in  Trace. 

GROW  L\'G  conlulciK-e  is  ^how^  in  nearly  every  section  of 
the  country,  and  the  volume  of  business  has  increased 
slightly  over  that  of  the  preceding  week.  Much  of 
he  advancement  has  been  due  to  reassuring  crop  reports.  The 
idvernnient's  weekly  weather  report  gave  news  of  more  rains 
ind  lower  temperatures  in  many  sections.  Xow  that  the  West 
las  recovered  from  the  crop  scare,  sentiment  has  made  a  de- 
eded change  for  the  better,  merchants  and  manufacturers  are 
low  looking  for  resumption  of  trade  in  the  majority  of  in- 
lustries,  while  the  Western  railroads  are  reporting  tonnages  in 
xcess  of  those  for  this  period  in  the  previous  year.  Owing  to 
he  low  stocks  that  have  been  carried  during  the  past  few 
nonths,  it  is  expected  that  the  buying  movement  when  once 
inder  way  will  be  widespread  and  will  be  continued  w-ell  into  the 
■lid  of  the  year.  Iron  and  steel  trades  show-  further  progress, 
:he  pig-iron  market,  especially,  being  rather  active  during  the 
*eck.  Contracts  were  made  in  the  Pittsburgh  district  for  over 
00,000  tons  of  iron,  most  of  which  was  taken  by  steel-making 
•iincerns.  Decline  in  cotton  has  resulted  in  lower  prices  for 
■ertain  grades  of  cotton  goods,  and  the  trade  is  slightly  un- 
.cttled.  Demand  for  leather  continues  fairly  brisk  as  a  result 
'f  resumption  of  business  by  shoe  factories.  Retail  trade  has 
lecn  aflfected  to  some  extent  by  unsettled  weather  conditions, 
Miile  buyers  for  dre^s  goods  and  furnishings  are  still  pur- 
-  ng  in  limited  quantities  and  chiefly  for  filling-in  pur- 
The  statement  of  foreign  trade  for  the  fiscal  year  ended 
---■  30.  191 1,  was  a  most  satisfactory  feature  of  the  week, 
fxports  showing  a  total  of  $2,048,691,392,  an  increase  of  17.3 
ter  cent  over  the  figure  for  the  previous  year.  Imports  were 
'rr.9S5.0S8,  showing  a  decrease  of  1.8  per  cent  from  the 
1  total  of  1910.  Business  failures  for  the  week  ended 
JO,  as  reported  by  Bradstreefs,  were  239,  as  compared 
^ith  196  for  the  previous  week,  215  for  the  same  week  in  1910. 
►J9  in  1909,  263  in  1909,  263  in  1908,  and  155  in  1907. 


The  Copper  Market. 

BL'YING  of  refined  copper  by  domestic  and  foreign  inter- 
ests was  on  a  very  narrow  scale  during  the  week,  and 
prices  became  slightly  lower.  Sales  of  a  few  million 
•Miinds  of  lake  and  electrolytic  for  .\ugust  and  September  ship- 
htnXs  were  made,  with  some  electrolytic  disposed  of  at  prices 
mder  12Y2  cents.  Foreign  statistics  show  a  reduction  in  stocks 
(broad  during  the  first  two  weeks  of  July  of  some  5,000,000 
b.,  but,  in  spite  of  this,  no  increase  in  the  buying  move- 
nent  was  induced.  Prices  abroad  have  been  on  a  slightly  higher 
evel  in  the  past  few  weeks,  and  inquiries  are  said  to  be  on  a 
air  scale,  in  spite  of  the  few  sales  made.  Foreign  orders  will 
undoubtedly   contribute    the    sustaining   portion    of    July    busi- 

Settling 

StMidard   Topper.                                               Bid.           Asked.  Price. 

ipit   12.00  12.25  

uly... 12.00             12.25  12.12!^ 

Vagosl   12.00             12.25  12.12'/4 

r<'Plcniber  12.00             12.25  12.12^5 

hclollcr     12.00              12.25  U.lZ'/i 

:    The   London    market,   Julv    25,    was   as    follows:  ^      . 

Noon.  Closing. 

£     s     d  £     s     d 

'ird    copper,     spot 56     5     0  If  ,i     ? 

Iird     copper,     futures 56  16     3  56  12     6 

,    i.Alrcme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard     12.35c  11.57Kc 

ondon,    spot £57  10     0  £53     7     6 

■ondon,     futures 58     2     6  '         54     0     0 

Best     selected .      61    10     0  57     5     0 

less,  for  domestic  consumers,  judging  from  present  condi- 
ions,  are  unlikely  to  be  in  the  market  for  much  copper 
4side  from  current  needs.  Improvement  in  general  trade  will 
laturally  direct  more  business  to  copper  users,  and  it  is  hoped 
|hat  the  copper  trade  on  this  account  will  be  in  a  better  condi- 
;ion  in  the  fall.  Production  continues  on  a  large  scale,  and 
here  is  likelihood  of  further  increase  within  a  short  time  from 
jieveral  newly  developed  properties.  Since  there  are  no 
Srospects  at  this  time  for  curtailinent  of  output,  it  seems  as 
hough  the  only  manner  by  which  the  situation  can  be  improved 


1^  by  an  increasing  demand.  However,  as  some  little  time  will 
be  needed  for  such  demand  to  reach  effective  proportions,  it 
would  appear  tli.it  the  present  stagnation  is  likely  to  continue 
for  several  months  at  least.  Exports  for  the  month,  including 
July  25,  aggregate  24,&4i  tons,  indicating  that  the  total  will  ex- 
ceed that  for  the  month  of  June.  The  daily  call  on  the  Metal 
Exchange,  July  25.  quoted  copper  as  per  the  accompanying 
table. 


Industrial  and  Commercial  Notes. 

Fight  for  Westinghouse  Control. — .\  dispatch  received 
from  Pittsburgh  at  9  o'clock  on  Thursday  morning  states  that 
the  checking  of  proxies,  which  was  carried  on  through  the  pre- 
ceding night,  has  resulted  in  getting  through  the  letter  E  only. 
At  this  rate  the  work  of  tallying  the  full  vote  may  cover  sev- 
eral days.  The  management  when  it  reconvened  at  2  o'clock 
on  Thursday  was  to  state  officially  the  vote  up  to  that  time,  and 
a  further  adjournment  seemed  probable.  The  statement  of  Mr. 
Westinghouse  at  the  meeting,  beyond  expressing  gratification 
at  the  large  number  of  proxies  he  had  received,  did  not  contain 
any  new  features. 

Westinghouse  Orders. — Among  recent  large  orders  for 
self-starting  rotary  converters  received  by  the  Westinghouse 
Electric  &  Manufacturing  Company  is  one  from  the  Philadelphia 
Rapid  Transit  Company  for  two  3000-kw,  one  2O00-kw  and  two 
i5CO-kw  converters,  all  of  the  six-phase,  25-cycle,  self-starting 
type,  to  deliver  direct  current  at  600  volts.  The  transformers  for 
supplying  these  rotaries  were  also  ordered  from  the  same  com- 
pany and  include  six  iioo-kw.  three  750-kw  and  six  375-kw  air- 
blast  transformers,  25  cycles,  for  13,200  volts  on  the  high- 
tension  side.  Among  other  orders  is  one  from  the  City  & 
County  Contract  Company  for  one  80-ton  switcher  locomotive 
with  quadruple  equipment  of  single-phase,  alternating-current 
motors  and  unit-switch  control  for  the  Xew  York,  Westchester 
&  Boston  Railroad.  The  frame  and  running  gear  will  be  built 
by  the  Baldwin  Locomotive  Works.  Among  export  orders  is 
one  from  the  Demarara  Electric  Company,  of  British  Guiana, 
South  America,  for  railway  motors  and  control  apparatus  for 
the  same.  Other  orders  include  one  for  thirty  double-equip- 
ments of  single-phase,  alternating-current  motors,  for  motor 
cars  on  the  New  York,  Westchester  &  Boston  Railroad,  with 
unit-switch  control.  From  the  Capital  Traction  Company,  of 
Washington.  D.  C,  an  order  for  twenty  double-equipments  of 
interpole  railway  motors  and  control  apparatus.  From  the 
Columbia  Railway,  Gas  &  Electric  Company,  of  Columbia,  N. 
C,  for  double  equipments  of  interpole  railway  motors  and  con- 
trol apparatus.  From  the  Pueblo  (Col.)  Suburban  Traction  & 
Light  Company,  through  H.  il.  Byllcsby  &  Company,  of  Chi- 
cago, three  500-kw,  oil-insulated,  water-cooled,  44,000-volt 
transformers.  From  the  city  of  Barnesville,  Ga.,  for  one 
substation  equipment  consisting  of  three  150-kw.  oil-insulated, 
self-cooling,  6600-volt  transformers,  and  one  two-panel  switch- 
board. From  the  Gainesville  (Ga.)  Railway  &  Power  Company, 
for  two  125-kw,  oil-insulated,  self-cooling,  11,000-volt  trans- 
formers, one  switchboard  and  two  regulators,  constituting  a 
complete  substation  equipment.  From  the  Cataract  Power  & 
Conduit  Company,  of  Buffalo,  \.  Y.,  three  300-kw,  oil-insu- 
lated, water-cooled,  22,000-volt  transformers. 

United  States  Telephone  Company. — .■Vt  a  meeting  of 
directors  of  the  L'nited  States  Telephone  Company  late  last 
week  the  following  officers  were  chosen :  President,  Frank  A. 
Davis;  vice-president,  E.  R.  Sharp,  president  of  the  State 
Savings  Bank  &  Trust  Company,  Columbus;  secretary  and 
counsel,  W.  L.  Cary.  Columbus ;  treasurer,  H.  B.  Taylor,  Co- 
lumbus; general  manager,  Gansey  R.  Johnson,  general  man- 
ager of  the  Columbus  Citizens'  Telephone  Company,  Columbus. 
All  are  re-elections  excepting  that  of  Mr.  Sharp.  Mr.  Davis 
is  president  of  the  Columbus  Citizens'  Telephone  Company. 
The  regular  quarterly  dividend  of  VA  per  cent  was  declared 
on  the  preferred  stock,  payable  .\ug.  15  to  stockholders  of 
record  of  July  29.  Reports  of  officers  show  the  affairs  of  the 
company  in  good  condition  with  satisfactory  earnings. 
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Large  Railway  Motor  Orders. — The  General  Electric 
Company  has  received  an  order  for  300  four-motor  car  eciinp- 
ments  from  the  Chicago  Railways  Company.  This  order  calls 
for  1200  35-hp  motors  and  600  controllers  with  auxiliary  eiiuip- 
ment  for  300  cars,  .\niong  other  large  orders  received  by 
the  same  company  for  railway  equipment  are  the  following; 
From  the  Chattanooga  Railway  &  Light  Company,  for  one  1000- 
kw  motor-generator  set,  four  1500-kw  transformers  and  a 
switchboard.  From  the  Pacific  Railway  Company,  Los  Ange- 
les, for  four  looo-kw  motor-generator  sets ;  three  6oo-kw 
motor-generator  sets;  eighteen  450-kw  transformers  and  fifty 
four-motor  "O-hp  car  equipments  with  Sprague-General  Elec- 
tric control.  From  the  Portland  Railway  Company,  of  Portland, 
Maine,  for  one  500-kw  and  one  300-kw  motor-generator  set 
and  a  switchboard.  These  units  will  he  installed  in  new  sub- 
stations and  will  be  supplied  with  power  purchased  from  the 
lighting  company.  The  installation  of  these  rotaries  will  im- 
prove voltage  conditions  and  relieve  the  main  power  house  in 
Portland.  .\n  order  has  also  been  placed  by  the  Philadelphia 
Rapid  Transit  Company  for  thirty  two-motor  car  equipments 
for  use  on  its  elevated  division  and  fifty  two-motor  equipments 
for  use  on  the  surface  division.  The  equipments  for  the  ele- 
vated division  consist  of  two  i2S-hp  motors  with  Sprague-Gen- 
eral Electric  control,  while  those  for  the  surface  lines  consist 
of  two  6o-hp,  500-volt  motors.  The  International  Railway 
Company,  of  Buffalo,  has  also  placed  an  order  for  sixty  equip- 
ments, each  consisting  of  two  60-hp,  500-volt  motors. 

Electricity  on  -the  Catskill  Aqueduct. — Mention  was  made 
in  these  columns  last  week  of  two  large  contracts  aggregating 
7500  hp  signed  by  the  New  York  Edison  Company  with  con- 
tractors engaged  on  the  w;ork  of  the  Catskill  Aqueduct  in  New 
York  City.  Since  that  time  the  New  York  Edison  Company 
has  contracted  with  Holbrook,  Cabot  &  Rollins,  Thomas  B. 
Bryson  and  George  F.  Fry  for  a  total  of  2250  hp  on  this  work. 
The  Edison  Electric  Illuminating  Company  of  Brooklyn  has 
also  contracted  with  the  foregoing  for  1500  hp  to  be  used  on 
the  Brooklyn  section  of  the  Aqueduct,  extending  under  the 
East  River  from  Delancey  and  Allen  Streets,  Manhattan,  to 
Lafayette  Avenue  and  Fulton  Street,  Brooklyn.  On  the  Brook- 
lyn section  of  the  work  there  will  be  four  motor-driven  air 
compressors,  each  driven  by  a  200-hp  motor,  and  there  will 
be  a  number  of  motor-driven  hoists,  pumps  and  concrete 
mixers.  The  energy  furnished  by  the  Brooklyn  company  will 
be  6600-volt,  three-phase,  25-cycle,  and  this  will  be  transformed 
to  440  volts  for  the  smaller  motors.  All  metering  will  be  done 
on  the  6600-volt  side,  and  the  rate  of  charging,  by  both  the 
New  York  and  the  Brooklyn  companies,  will  be  $20  per  year 
per  kilowatt  of  maximum  demand  and  i  cent  per  kw- 
hour.  The  New  York  Edison  Company  is  also  furnishing 
2000  hp  to  George  B.  Jackson,  Inc.,  the  contractor  on  the 
Yonkers  section  of  the  high-pressure  tunnel,  and  700  hp  to  the 
Thompson-Starrett  Company,  which  is  constructing  the  Wool- 
worth  Building  in  New  York  City. 

Canadian  Properties  Merged. — .\  consolidation  embracing 
a  number  of  important  Canadian  central-station  and  traction 
companies  has  been  effected  by  Sir  William  MacKenzie  and 
R.  J.  Fleming,  who  is  manager  of  the  Electrical  Development 
Company,  the  Toronto  Power  Companj'  and  the  Toronto  Rail- 
way Company.  Consummation  of  the  merger  will  give  them 
control  of  the  following  properties :  The  Toronto  Railway 
Company,  the  Toronto  Power  Company,  the  Electrical  Devel- 
opment Company,  the  Toronto  Electric  Light  Company,  the 
Metropolitan  Railway  Company,  the  Toronto  &  Scarboro  Rail- 
way Company,  the  Mimico  Electric  Railway  and  the  Toronto  & 
Suburban  Railway.  The  MacKenzie  interests  are  also  behind 
the  projected  Toronto  &  Eastern  Railway,  which  will  be  in 
operation  between  Toronto  and  Niagara  Falls,  in  conjunction 
with  the  Canadian  Northern  Railway.  It  is  considered  prob- 
able that  the  People's  Radial  Railway  Company,  which  has  been 
planned  to  operate  in  Western  Canada,  will  become  part  of  the 
MacKenzie-!Mann  holdings.  Mention  of  the  price  that  the 
Toronto  Power  Company,  a  subsidiary  of  the  Toronto  Rail- 
way Company,  is  to  pay  for  the  stock  of  the  Toronto  Electric 
Light  Company  was  given  in  the  issue  of  July  22. 

Arc-Light  Equipment  for  Chicago. — The  Sanitary  District 
of  Chicago  has  definitely  decided  to  install  immediately  for 
street  lighting  500  fiaming-arc  lamps  of  the  long-burning  type. 
Of  these,  250  will  be  of  a  type  used  in  street  lighting  in  Europe 
and  supplied  by  the  Stave  Electrical  Company,  of  New  York, 
and  250  of  an  American  type,  developed  by  the  General  Electric 
Company.     After    sixty    days    of    operation,    the    rest    of    an 


equipment  of  4000  lamps  will  be  awarded  to  the  concern  win, 
lamps  give  most  satisfaction,  and  eventually  15,000  lamps 
the  kind  selected  will  be  installed.  Both  lamps  are  of  the  i 
ampere  type  and  are  to  operate  100  in  series  with  55  volts 
the  arc.  .'\s  this  is  the  first  municipal  installation  in  tl 
country  of  flaming  arcs  on  a  large  scale,  a  successful  outcoi 
of  the  Chicago  test  will  have  a  wide  influence  on  future  strt 
lighting  throughout  the  country. 

Westinghouse  Turbine  for  Flour  Mill. — Recent  extc 
sions  and  improvements  in  the  power  equipment  of  the  Pill 
bury  Flour  Mills,  Minneapolis,  Minn.,  have  included,  amoi 
other  things,  a  more  general  application  of  electric  drive 
their  milling  operations,  and  to  meet  this  additional  electric 
load,  an  order  has  been  given  for  a  2000-kw  Westinghouse  tii 
bine  of  the  high-speed,  double-flow  construction.  The  co 
densing  equipment,  also  designed  and  built  by  the  Westin 
house  Machine  Company,  is  of  the  Leblanc  barometric  tyr 
which  will  maintain  a  vacuum  range  from  28  to  29  inches,  il 
pending  upon  the  temperature  and  quantity  of  cooling  wat 
used.  The  turbine  is  to  drive  a  Westinghouse  generator,  n. 
mally  rated  at  2500  kw,  delivering  three-phase,  6o-cycle  cu 
rent  at  2200  volts. 

Pacific  Gas  &  Electric  Company  Increases  Output. — Ai 
nouncement  is  made  that  the  Pacific  Gas  &  Electric  Compai 
will  spend  about  $10,000,000  in  increasing  the  capacity  of  i 
hydroelectric  stations  by  71,000  hp.  The  plans  provide  for  tl 
erection  of  two  hydroelectric  plants,  one  of  which  is  to  h.n 
a  capacity  of  50,000  hp  and  the  other  of  21,000  hp.  Provisii 
for  increasing  the  present  water  storage  in  Nevada  and  Placi 
Counties  is  to  be  made  by  the  erection  of  a  dam  in  the  canyi 
of  the  South  Yuba  River.  With  the  new  additions  to  the  st; 
tions,  these  will  be  rated  at  close  to  260,000  hp.  The  compai 
has  about  iioo  miles  of  high-tension  lines  and  serves  an  an 
of  33,000  miles  in  central  California. 

American  Cities  Completes  Traction  Merger. — The  pu; 
chase  of  the  subsidiary  companies  of  the  American  Cities  Rai 
way  &  Light  Company  and  those  of  the  New  Orleans  Railwa 
&  Light  Company  has  been  completed  by  the  American  Citi( 
Company.  With  these  acquisitions  the  .\merican  Cities  Con 
pany  now  owns  87  per  cent  of  the  total  capital  stock  of  tl 
Birmingham  Railway,  Light  &  Power  Company,  Knoxville  Rai 
way  &  Light  Company,  Houston  Lighting  &  Power  Compan; 
Memphis  Street  Railway  Company  and  the  Little  Rock  Rai 
way  &  Electric  Company,  and  93  per  cent  of  the  stock  of  tl 
New  Orleans  Railway  &  Light  Company. 

Leblanc  12,000-kw  Condenser. — The  Westinghouse  Ms 
chine  Company  has  received  from  the  Rhode  Island  Compan; 
Providence,  an  order  for  a  No.  20  twin-type  Leblanc  cor 
denser,  consisting  of  a  combination  of  two  No.  20  standar 
Westinghouse  Leblanc  outfits,  equipped  with  two  sets  of  ai 
and  circulating  pumps  mounted  on  a  common  shaft.  Coupling 
at  each  end  of  the  latter  provide  for  either  turbine  or  motO: 
drive.  The  condenser  is  designed  to  handle  approximate! 
8,000,000  lb.  of  water  per  hour,  and  will  operate  in  connectioi 
with  a  i2.ooo-kw  turbine  in  the  Manchester  Street  plant  of  fh 
Rhode  Island  Company.  ; 

Quarterly  Earnings  of  Steel  Corporation. — The  earning; 
of  the  L'nited  States  Steel  Corporation  for  the  quarter  ende'. 
June  30  were  $28,108,520,  showing  an  increase  of  $4,589,31 
over  the  returns  for  the  quarter  ended  March  31,  and  $12, 
062,440  under  those  for  the  same  quarter  in  1910.  The  balanc> 
available  for  dividends  was  $14,527,877,  as  compared  with  $12, 
689,855  in  the  previous  quarter.  The  surplus  for  the  quarte 
was  $1,869,177.  The  earnings  for  six  months  were  $41,627,723 
as  compared  with  $77,787,835  for  the  corresponding  period  ii 
the  previous  j'ear. 

Long  Acre  Electric  Light  &  Power  Company. — J.  D 
Maguire.  a  former  consulting  engineer  for  the  Long  Acre  Elec 
trie  Light  &  Power  Company,  who  secured  a  judgment  agains 
the  company  for  $25,175  for  services  rendered,  has  been  re 
strained  by  an  injunction  secured  by  the  company  from  col 
lecting  the  judgment  or  from  examining  ofiicials  of  the  compam 
in  supplementary  proceedings.  The  injunction  also  restrains  Mr 
Maguire  from  applying  for  a  receiver  for  the  company,  01 
assigning  the  judgment.  The  company  has  notified  the  Secre 
tary  of  State  of  an  increase  in  capital  stock  from  $50,000  tc 
$2,500,000. 

Aluminum  Notes  and  Prices. — The  aluminum  market  is 
quiet,  with  ingots  for  remelting  held  at  2I@2I^  cents,  spot  No 
I,  the  base  for  large  ingots,  with  rods  and  wire  at  31  cents,  anc 
sheets  at  33  cents,  prices  being  those  of  July  25. 
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ELECTRICAL     WORLD 


Financial. 

THE  Week  in  Wall  Street. 

DECIDED  improvement  was  made  in  trading  on  the  Xew 
York  market  in  the  past  week,  and  both  activity  and 
tone  were  greatly  broadened.  General  advances  were 
lade  after  the  forward  movement  of  the  local  traction  shares 
leiitioned  in  the  preceding  issue,  and  the  higher  prices  were 
laintained  up  to  the  close  on  Saturday.  Trading  on  Monday 
I  this  week  was  on  a  very  narrow  scale,  with  the  market 
-regular  and  declines  registered  in  nearly  all  of  the  leading 
locks.  Further  decline  in  railroad  stocks  took  place  on  Tues- 
ay  upon  news  that  the  Interstate  Commerce  Commission  had 
rdered  reductions  of  freight  rates  of  nearly  all  the  railroads 
f  the  country,  based  upon  the  Spokane  cases.  These  de- 
isions  arc  the  first  announced  I)y  the  commission  to  contain 
definite  course  to  be  followed  with  respect  to  the  long-and- 
,iort-haul  provision.  The  reduction  will  affect  the  rates  on 
'early  all  commodities  in  interstate  commerce.  The  Union 
acific,  Southern  Pacific,  Xorthern  Pacific  and  other  large 
'anscontincntal  roads  were  the  defendants  in  the  cases,  so  that 
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Sttbways . 


».  T.   &   T.... 

»fn.  Tel 

Kwn    E.    111... 

n.    Elec 

1;m.  E.  Ry 

3i5s.  E.  Ry..  pf. 


NEW   VOKK. 
Shares 
8.  July  25.  Sol. I.  July  18.  Julv  25. 

"   '■  100     Int.   Met.,   pf.    55  51 

Mackay  Cos..  87*         86;/;* 

16,500     .\Iackav  C.,pf.    74'A       74!^' 

Man.    Elev...MO 

1,500     Met.  St.  R' 
200 

Steel,    com...    79 ^       79 J^ 

8,246     Steel,   pfd I18!4     119 

46,170     W.    U.    T....   81!^       80 
500     West'h,    com.    75 "/J        75 
20,450     West'h,    pfiI..119*       119' 
PniL.JiDELPHI.\. 
July  18.  July  25.  Julv  18. 

44  Phila.    R.    T 21 H 

12!4*     Phila.    Elec 17J4 

SSJi        Phila.     Trac 87J4* 

30*         Union   Trac 52^ 

CHICAGO. 
July  18.  July  25.  Tuly  18. 

..186'  186'         Chi.    Tel.    Co :i23* 

. .   90*  97*         Met.    El.    Co 27* 

. .   27J^         28'^       Met.    El.,    pfd 75* 

..1367,^        13S7A       Nat'l  Car 113 

..3^  4  Nafl   Car,   pfd 119* 

BOSTON. 
July  18.  July  25.  Julv  18. 

..137H       136^       Me.x.     Tel 4 

Mex.  Tel.,  pfd 6J4 


20  Vi ' 

40Ji* 
108* 

80" 
1365^* 

82!b 
1631/. 

18  "S 


J2'A 

54%' 

30* 


Sold. 

?0,950 

350 


July  25. 
22'A 
17^ 
&6H' 
S2'Z 


112J^ 
118^* 


.282 
.16m 
.  23H* 
.  9314* 


163 


N.    E.    Tel. 


.146 


W.  T.   &  T 20"/^ 

W.  T.  &  T..   pfd....    97 K 


6H 

146 
21'^ 
98  K 


■ '  T^t  price  quoted. 

•  -  sold  for  the  week,  July  17  to  July  22. 

ally  all  of  the  transportation  business  between  the  Eastern 
1,1  Western  coasts  will  be  affected  by  the  change  in  rates.  The 
^ent  to  which  the  roads  can  meet  water  competition  will  be 
r.ire  limited  than  heretofore.  In  addition  to  the  unfavorable 
«iect  exerted  by  these  decisions,  the  market  was  also  influ- 
«pd  on  Tuesday  by  disquieting  news  in  regard  to  the  Moroc- 
fi  situation.  Favorable  crop  reports  telling  of  rains  in  the 
C"n  belt  were  reflected  in  declines  of  about  1J/2  cents  per 
hhel  in  corn  and  slight  declines  in  wheat  and  oats.  The  bond 
r'rket  continues  firm,  and  investment  offerings  are  being  freely 
Sorbed.  The  reports  of  several  of  the  railroads  show  in- 
cases in  gross  earnings,  the  gains  being  considered  as 
sns  of  general  advancement.  The  ease  in  the  money  market 
liunchanged,  as  indicated  by  decreased  loans  shown  by  bank 
i'tements  together  with  gains  in  surplus  reserve.  Rates  July 
ijwere:  Call:  2li(a2Yi  per  cent;  ninety  days,  2J4@3  per  cent, 
■c  qtiotations  in  the  tables  are  those  of  the  close  July  25. 


FiNAHCIAL  NOTES. 
Reorganization  of  Piatt  Iron  Works  Company. — The 
p|>posed  plan  adopted  by  the  creditors'  committee  for  read- 
J  tment  of  the  affairs  of  the  Piatt  Iron  Works  Company  pro- 
ves for  a  complete  reorganization  of  the  company,  and  also 
rkes  arrangements  for  relieving  the  reorganized  company  of 
^  floating  indebtedness,  and  supplying  it  with  sufficient  work- 
'■  capital.  In  keeping  with  the  plan,  receivers  have  been 
Pointed,  and  are  now  in  charge  of  the  properties,  with  full 
a.hority  to  carry  on  and  conduct  the  business.  The  receivers 
•^'e  been  authorized  by  the  court  to  borrow  a  sum  sufficient 
t permit  the  complete  operation  of  the  property,  and  the  com- 
n:tee  has  arranged  for  such  loan.  The  plan  proposes  that  the 
ciimittee  acquire,  as-  soon  as  practicable,  the  business,  assets 
aj  good  will  of  the  Piatt  Iron  Works  by  purchase  from  the 


receivers,  subject  to  a  mortgage,  dated  November  i,  1904,  from 
the  Piatt  Iron  Works  Company  to  the  Cincinnati  Trust  Com- 
pany, of  Cincinnati,  Ohio,  securing  $800,000  par  value  of  first 
mortgage  forty-year  gold  bonds,  of  which  $-98,500  par  value 
will  be  outstanding.  If  the  purchase  is  efTected,  the  plan  in- 
cludes a  transfer  of  the  business,  assets  and  good-will  of  the 
I'latt  Iron  Works  Company,  subject  to  the  mortgage,  to  a  new 
corporation  to  be  organized  under  the  laws  of  Ohio,  which 
shall  have  a  name  as  similar  to  the  Piatt  Iron  Works  Company 
as  practicable.  With  the  quick  assets  of  the  present  company, 
and  $150,000  cash  capital  which  the  committee  plans  to  secure 
for  the  new  company,  for  which  the  latter  shall  issue  long- 
term  securities,  the  new  company  should  have  some  $780,000 
of  quick  assets,  of  which  $150,000  will  be  actual  cash.  The 
floating  debt,  which  amounts  to  approximately  $1,368,000,  will 
be  converted  into  securities  of  the  new  company.  .'Ml  stock 
which  comes  into  the  possession  of  the  committee  will,  before 
distribution  to  the  creditors  who  have  deposited  imder  the  cred- 
itors' agreement,  be  subject  to  a  voting  trust  for  a  period  in 
the  discretion  of  the  committee.  Copies  of  the  creditors' 
agreement  for  execution  may  be  obtained  upon  application  to 
Messrs.  Sullivan  &  Cromwell,  49  Wall  Street,  Xew  York  City. 

Merger  of  Northern  Illinois  Electric-Service  Com- 
panies.— Messrs.  Samuel  Insull,  Henry  A.  Blair,  Frank  G. 
Logan,  Charles  H.  Randle  and  H.  M.  Byllesby  constitute  the 
committee  in  charge  of  arrangements  for  the  consolidation  of 
the  North  Shore  Electric  Company,  Economy  Light  &  Power 
Company  and  the  Illinois  Valley  Gas  &  Electric  Company,  all 
operating  under  the  direction  of  Mr.  Samuel  Insull  as  presi- 
dent in  northeastern  Illinois.  Mr.  John  H.  Gulick  is  secretary 
of  the  committee,  and  Isham,  Lincoln  &  Beale  are  counsel. 
The  plan  proposed,  to  which  reference  has  been  made  hereto- 
fore in  these  columns,  is  that  the  $5,000,000  of  North  Shore 
stock  shall  go  in  at  120  in  common  stock  of  the  new 
corporation,  the  $3,000,000  stock  of  the  Economy  company  shall 
go  in  at  75  in  common  stock  of  the  new  company,  the  $3,250,000 
of  the  common  stock  of  the  Illinois  Valley  company  shall  go 
in  at  25  in  the  new  conmion  stock  and  the  $763,otK)  of  Illinois 
Valley  preferred  stock  shall  go  in  at  100  of  the  preferred  stock 
of  the  new  company.  Thus  the  new  company  will  have  not  less 
than  $9,062,500  of  common  stock  and  $763,000  of  6  per  cent  pre- 
ferred stock.  The  Illinois  Trust  and  Savings  Bank  is  the 
depositary  under  the  agreement  for  a  consolidation  which  has 
been  drawn  up  by  the  committee.  The  working  out  of  the 
consolidation  will  not  be  undertaken  by  the  committee  until 
two-thirds  in  par  value  of  the  stock  of  each  of  the  companies 
has  been  actually  deposited  under  the  agreement.  It  is  under- 
stood, however,  that  more  than  this  amount  of  stock  has  been 
deposited,  and  there  seems  to  be  no  doubt  that  the  consolida- 
tion will  be  effected. 

Lincoln  Gas  &  Electric  Financing. — The  Nebraska  Pub- 
lic Service  Commission  has  approved  the  plans  for  rehabilitat- 
ing the  Lincoln  Gas  &  Electric  Company.  A.  B.  Leach  & 
Company  have  purchased  $500,000  6  per  cent  three-year  notes 
of  the  company  and  will  offer  these,  Aug.  l,  on  a  sYz  per  cent 
basis.  The  proceeds  will  be  used  to  meet  $333,000  6  per  cent 
bonds  which  mature  Sept.  i,  and  to  liquidate  floating  indebted- 
ness. The  plans  further  provide  for  an  issue  of  $750,000  8 
per  cent  preferred  stock,  of  which  $500,000  is  to  be  used  to  re- 
tire the  above-mentioned  notes,  and  the  remaining  $250,000 
will  be  oflfered  to  present  stockholders  in  exchange  for  $750,000 
of  the  existing  common  stock,  which  will  reduce  this  issue  to 
$1,500,000.  As  a  result  of  these  changes,  the  capitalization  of 
the  company  will  be  $2,250,000,  as  at  present,  but  will  ultimately 
be  composed  of  $750,000  8  per  cent  preferred  stock  and  $1.- 
500,000  common  stock. 

Earnings  of  Cities  Service  Company. —  riic  statement  of 
earnings  of  tlte  Cities  Service  Company  for  the  nine  months 
ended  June  30,  1911,  shows  that  earnings  on  stocks  of  sub- 
sidiary companies  owned  by  this  company  were  $659,286.  Mis- 
cellaneous earnings  were  $28,606,  and  expenses  were  $19,355, 
leaving  net  earnings  for  the  period  of  $668,537.  Dividends 
amounted  to  $477,729,  of  which  $371,155  was  paid  on  preferred 
stock  and  $106,574  on  comtnon  stock,  which  left  a  surplus  of 
$190,808. 

Texas  Telephone  &  Telegraph  Company  Sold. — An- 
nouncement is  made  that  the  Texas  Telephone  &  Telegraph 
Company  has  sold  its  ,500  miles  of  toll  lines  and  physical  prop- 
erty to  the  Southwestern  Telephone  &  Telegraph  Company, 
which  is  a  subsidiary  of  the  Bell  interests.  The  consideration 
was  $100,000. 
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Cleveland  Electric  Illuminating  Company  Buys  Cuya- 
hoga Lighting  Company. — It  has  been  :miu)uiiccd  lliat  llic 
Cleveland  Electric  Illuminating  Company,  Cleveland,  Ohio,  has 
purchased  the  physical  property  of  the  Cuyahoga  Lighting  Com- 
pany, a  concern  started  tour  years  ago  at  the  instance  of  former 
Mayor  Tom  L.  Jolmson,  who  had  at  that  time  declared  war 
against  the  larger  company.  He  desired  this  to  be  the  nucleus  of 
a  large  company  which  would  furnish  competition  to  force  the 
Cleveland  KIcctric  Illuminating  Company  to  come  to  terms 
with  the  city.  Under  the  terms  of  this  franchise  the  company 
was  required  to  file  a  bond  for  $25,000  to  insure  protection 
against  damage  to  the  streets.  When  the  company  was  first 
organized  this  bond  was  provided,  but  in  1909  when  an  ex- 
tension ordinance  was  granted  the  bond  was  not  renewed.  For 
this  reason  the  franchise  is  not  effective  at  thi.5  time,  so  that  the 
purchase  involved  only  the  physical  property.  The  company 
was  organized  in  1907  and  its  franchise  covered  but  a  limited 
territory,  its  business  being  confined  to  furnishing  energy  to 
buildings  in  the  neighborhood  of  the  public  square.  John  C. 
Keys  was  the  organizer  and  president  of  the  company  until 
about  a  year  ago,  when  he  resigned.  The  money  was  furnished 
by  New  York  men.  L.  D.  West  was  secretary  and  manager 
at  the  time  the  sale  w-as  made.  He  states  that  the  sale  is  the 
natural  result  of  the  duplication  of  capital  in  an  effort  to  estab- 
lish competition  in  this  public  utility. 

Kings  County  Electric  Light  &  Power  Earnings. — The 
report  of  the  Kings  County  Electric  Light  &  Power  Company 
for  June  and  the  six  months  ended  June  30  show-s  that  gross 
earnings  of  the  company  for  the  month  were  $23,235  in  excess 
of  those  for  the  same  month  in  the  previous  year,  and  that 
those  for  the  six  months  show  an  expansion  of  $235,001  for  the 
period.  Special  power  earnings  increased  45  per  cent,  and 
gross  power  earnings  increased  14  per  cent  in  the  six  months. 
The  showing  is  especially  noteworthy  in  view  of  the  revenue 
lost  by  the  destruction  of  Dreamland,  Coney  Island,  by  fire. 
Expenses  increased  $25,433  i"  the  month  of  June  and  $168,435 
in  the  six  months,  as  compared  with  the  same  period  of  the 
previous  year.  Earnings  for  the  half  year  were  at  the  rate  of 
5  per  cent  on  the  $10,000,000  stock,  indicating  at  least  10  per 
cent  for  the  year.  Prior  to  the  Coney  Island  fire  mentioned 
above  the  company  had  expected  that  earnings  for  the  year 
would  show  nearly  12  per  cent. 

Pennsylvania  &  New  York  Telephone  Company  Sale. — 
The  special  meetings  of  stockholders  of  the  Bell  Telephone 
Company  of  Pennsylvania  and  those  of  the  Pennsylvania  & 
Xew  York  Telephone  &  Telegraph  Company,  announced  in  the 
May  18  issue  for  July  18.  were  held  on  that  day,  and  the  sale 
of  the  capital  stock,  franchises,  and  corporate  property  of  the 
latter  corporation  to  the  former  was  ratified.  It  is  announced 
that  the  merger  is  part  of  the  reapportionment-of-territory 
policy  arranged  two  j-ears  ago  by  the  .American  Telephone  & 
Telegraph  Company  for  its  subsidiaries.  As  a  result  of  the 
merger  the  Bell  Telephone  Company  of  Pennsylvania  now 
owns  and  operates  the  entire  Bell  system  in  Pennsylvania  east 
of  the  Alleghany  Mountains. 

New  Haven  Road  Sells  Bonds  of  Electric   Subsidiary. — 

The  Xew  York,  Xew  Haven  &  Hartford  Railroad,  it  is  said, 
has  arranged  for  the  sale  of  $17,200,000  4"/^  per  cent  first-mort- 
gage bonds  of  the  Xew  York,  Westchester  &  Boston  Railway 
Company  to  Xew  York  and  Boston  bankers.  These  bonds  are 
a  portion  of  an  authorized  issue  of  $20,000,000  which  have  been 
held  in  the  treasury  of  the  Xew  Haven  road  and  guaranteed 
by  the  parent  company,  which  owns  nearly  all  of  the  $5,000,000 
outstanding  stock  of  the  Xew  York,  Westchester  &  Boston. 
The  latter  is  now  building  a  four-track  electric  road  from  138th 
Street,  Xew  York  Citv,  to  Port  Chester,  X.  Y.,  with  a  branch  to 
White  Plains. 

Triumph    Electric    Company    to    Retire    Indebtedness. — 

Preparations  are  being  made  by  the  Triumph  Electric  Company, 
of  Cincinnati,  Ohio,  to  place  on  the  market  the  remainder  of  its 
treasury  preferred  stock  for  the  purpose  of  securing  funds  to 
retire  the  indebtedness  on  the  new  plant  at  Oakley.  It  now 
has  $217,300  preferred  and  $546,400  common  stock  outstanding, 
with  a  surplus  and  reserve  of  $107,973.  The  preferred  is  6  per 
cent  cumulative  stock.  The  new  plant  at  Oakley  cost  about 
$200,000  and  the  building  loan  stands  at  $107,500.  Five  new 
lines  have  been  added  to  the  company's  output  within  the  past 
year. 

Asks  Receiver  for  Winona  Railway  &  Light  Company.— 

The  Old  Colony  Trust  Company,  of  Boston,  as  trustee  for  the 
bondholders    of    the    Winona    Railway   &    Light    Company,    of 


Winona,  Minn.,  has  begun  action  for  the  appointment  of  a  v 
ceiver.  The  company  is  controlled  by  the  La  Crosse  Wati 
Power  Company,  of  La  Crosse,  Wis.,  which  passed  its  bon 
interest  due  April  i,  as  mentioned  in  the  issue  of  March  3 
and  which  was  explained  by  the  abnormal  drought  in  the  Sta 
in  1910.  The  present  action  is  brought  in  default  of  intere 
due  July  i  on  $495,500  outstanding  5  per  cent  bonds.  A  hea 
ing  has  been  scheduled  for  July  27. 

Rocky  Mountain   Bell  Telephone  Company  Sold. — Refei 
ence  was  made  in  the  prexious  issue  to  the  merger  of  the  Tr 
State  Telephone  Company  with  the  Colorado  Telephone  Cm 
pany  and   to  the  possibility   that  the   latter  would   actiuirc  il 
properties   of   the   Rocky   Mountain    Bell   Telephone   Compaii 
It  is  now  learned  that  the  merged  companies  will  be  known 
the  Mountain   States  Telephone  &  Telegraph  Company,  with 
capitalization   of  $50,000,000,   and  that  the  latter  has   acquirt 
the    Rocky    Mountain    Bell    company.      The    Rocky    Mounta 
Company  has  a   debt  of  some  $6,500,000.     The  officers  of  t' 
Mountain    States   company   are    E.    B.    Field,   president ;    K. 
Field,    Jr.,    secretary;    J.    K    MacDonald,    auditor,   and   E. 
Burgess,  general  manager.     Mr.  Field  states  that  the  new  r. 
pany  will  operate  its  exchanges  and  toll  lines  over  a  vast 
in  the  W^st,  and  that  it  is  hoped  to  meet  the  telephone  hl. 
more  intelligently  and  extensively  with  a  single  company  th 
could  be  expected  with  three  separate  corporations. 

United  Railways  of  St.  Louis. — The  report  of  the  Unit, 
Railways  Company,  of  St.  Louis,  for  June,  and  six  mont 
ended  June  3c,  shows  favorable  gains  in  the  business  of  t 
company.  Gross  earnings  for  June  increased  about  $34, 
and  surplus  available  for  dividends  increased  about  $i4.,-.' 
During  the  six  months  the  gross  earnings  expanded  $223,1 
while  the  surplus  available  for  dividends  was  iiicrea- 
$146,600.  From  present  indications  the  company  will  have 
difficulty  in  acquiring  a  surplus  sufficient  to  meet  the  5  per  ci 
cumulative  dividend  on  its  preferred  stock. 

Home  'lelephone  &  Telegraph  Expenditures  in  Spokai 

— .\ccording  to  Thaddeus  S.  Lane,  president  of  the  Home  Te 
phone  &  Telegraph  Company,  over  $1,250,000  has  been  spi 
to  date  by  the  company  on  the  automatic  system  and  static 
of  the  company.  The  company  has  about  1060  miles  of  loi 
distance  connections.  It  is  organizezd  under  the  laws  of  Wa 
ington,  with  an  autliorized  capital  of  $1,500,000  of  comn 
stock. 

Cumberland    Telephone    &    Telegraph    Earnings. — Gri 

earnings  of  the  Cumberland  Telephone  &  Telegraph  Comp, 
for  the  month  of  June  were  $606,026,  an  increase  of  $40,1' 
Operating  expenses  were  $356,844,  an  increase  of  $37,43".  ' 
earnings  were  $249,182,  while  fi.xed  charges  were  $50,044,  le 
ing  a  surplus  of  $199,138,  an  increase  of  $1,605. 


DIVIDENDS. 

Amalgamated  Copper  Company,  one-half  of  i  per  cent,  p 
able  Aug.  28. 

Butte  Electric  Power  Company,  quarterly,  preferred,  1% 
cent,   payable  Aug.   i. 

Fairmont  &  Clarksburg  Traction  Company,  semi-annual,  i 
ferred,  2j4  per  cent,  payable  Aug.   i. 

National  Lead  Company,  quarterly,  preferred,  l^  per  c 
payable  Sept.  15;  common,  three-quarters  of  i  per  cent,  f 
able  Sept.  30. 

Xorth  American  Companv.  quarterly,  i;4  per  cent,  pay: 
Oct.  2. 

Omaha  Electric  Light  &  Power  Company,  semi-annual,  1 
ferred.  $2.50  per  share,  payable  Aug.  i. 

Pacific  Power  &  Light  Company,  quarterly,  preferred, 
per  cent,  payable  Aug.    i. 

Western  Telephone  Company,  semi-annual,  preferred, 
per  cent,  payable  Aug.  I. 


REPORT  OF  EARNINGS. 
.AMERICAN  LIGHT  &  TRACTION  COMPANV. 
Gross         Operating         Net              Fixed 
Earnines.     Expenses.     Earninps.     Charges. 
1911  $313,662  $8,890      $304,772  

1910  286,209  12,047        274,161  ■ 

HUDSON   &  MANHATTAN   RAILROAD   COMPANY.     ,   . 

1911  $375,870      $162,502      $213,368      $212,293         $   ' 
1910  324.169         133,469         190,700         191,357  '» 

KINGS  COtlNTY  ELECTRIC  LIGHT  &  POWER  COMPANY. 
,     1911  $376,142      $199,834      $176,308      $114,242       $6 'J 

1910  -352,906        172,712         180,194         103.672        _7  ;j 

Tune,    'II  2,342,062     1.165,548     1,176,514        674,822 

'10  2,107,060        997,112     1,109,948        610,698 


June, 
June, 
J 


Surp' 


49 '0 
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INr.lIAM,  ALA.— The  BirmniRham  Water.  Light  &  Tower  Coin- 
iported  to  be  prepa'ing  plans  for  the  development  of  water- 
ihe  proposed  government  locks  (in  two  sections)  on  Warrior 
ic  proposed  plant  will  he  equipped  with  six  turbine-driven  gen- 
1  lectricity  generated  at  the  plant  will  be  transmitted  to  Bir- 
Uessemer,  Ensley  and  other  cities  in  the  Birmingham  district. 

|RMINOH.\M.    ALA. — The    report    submitted    by     Martin    .F.     Lide. 

cniicer.    eneag-d    10    make    investigations    of    the    municipal    light    and 

-'rint  at   North  Birmingham   with   a  view   of  making  improvements 

■    r  the  purpose  oi  supplying  light  and  water  to  Greater  Birming- 

is    that    the    cost    of    rehabilitating    the    combined    water    and 

l.int,     txchisivc     of     pumping     station,     would     cost     approxi- 

"''.870.    and    if    the    water    works    were    sold,    the    cost    of    the 

;«i»er   plant   would   be   $170,901.     He   suggests  that  the  water 

-  Id  for  S70.000.  making  the  total  outlay  for  the  electric  plant 
The   estimates   of   the   cost   of    the    distributing    system    arc    as 

I"or  57S6  poles,  at  $6.50  each,  $■!■», 100;  for  installation  of 
-vstcni,  $32,685,  and  for  transmission  a'nd  distributing  sys- 
■iximately  $35,353.  He  estimates  an  annual  saving  of  about 
1   the   cost   of  the   electrical   service  by   the   installation    of   the 

\ND,  ALA. — The  contract  for  improvements  to  the  municipal 

,:'t    plant    and    water-works    system    is    reported    to    have    been 

•  the  J.  B.  McCrary  Company,   Empire  Building,  .\tlanta,  Ga., 

-  300. 

...I-K,  .A[-.-\. — An  ordinance  was  introduced  at  the  last  meeting  of 
Ihd  ity  Council  providing  for  placing  all  electric  wires  under  ground 
in  e  business  and  residence  districts  of  the  city. 

MX,    ,\RIZ. — The    Water    Users'    Association    will    receive    bids 
8    for    the    construction    of    power    house    at    Arizona    Falls. 
I   the  equipment  of  the  plant  is  estimated  at  $.^0,000,  bids  for 
be  called  for  later.      About  900  hp  will  be  developed. 

MX,    ARIZ.— The    I'nited    States   Reclamation    Service    is    plan- 
instruct   a   cross  canal,    three  miles   in   length,    near    Scottsdale. 
'.'■    is  for   Ihe   benefit    of    the    farTiiers   on    the    north    side    of    the 

•  '.  the  money  will  he  furnished  by  the  Salt  River  Valley  Water 
-"ciation.  The  cost  of  the  canal  is  estimated  at  about  $150,000. 
I'lant  capable  of  developing  7000  hp  will  be  installed,  which, 
led,  will  bring  an  annual  income  of  $350,000  for  the  association. 

KADO,  ARK— The  El  Dorado  Light  &  Water  Company  is 
J  have  been  granted  a  new  franchise  in  El   Dorado.     The   fran- 

-  for  the  erection  of  a  power  house  equipped  with  two  sets  of 
and  extension  of  water  mains. 

.N,    ARK. — It    is   reported    that    plans   are    being   made    for    the 

uion    of   a    concrete    dam    and    hydroelectric    power    plant    on    the 

Lif   Red   River,  neir   lligden.   about   55   miles  from   Little   Rock.      Sur- 

w   for  the   proposed    plant    are   being   made    by    Dickinson    &   Watkins, 

-'.   Slate   National   Bank   Building,    Little   Rock,   Ark. 

BLUFF,    ARK.— Plans    have   been    perfected    by    the    Pine    Bluff 

•  in  for  doubling  the  output  of  its  electrical  plant.  It  is  said 
'li-  ;  number  of  manufacturing  concerns  are  equipping  their  plants  for 
eUticai  operation. 

X  VRKAXA,  ARK.— The  capital  stock  of  the  Texarkana  Gas  & 
r.impany  has  been  increased  from  $200,000  to  $500,000.  the 
to  be  used  for  extensions  and  improvements  to  its  system. 
1  any  has  recently  issued  $3,000,000  in  bonds  to  secure  funds 
isions  and  improvements  to  its  street-car  system.  The  com- 
iis    and    operates    natural    gas    lines    from    the    Caddo    fields    in 

jVKERSFIELD,  C.\L. — A  movement  has  been  started  by  local  mcr- 
chis  toward  the  installation  of  a  municipal  electric  plant  to  supply 
<J<^icitjr  for  lighting  the  business  section   of  the  city. 

)LTON.  CAL— The  South  California  Edison  Company,  it  is  re- 
PO'd,  is  contemplating  the  erection  of  a  large  power  plant  to  b; 
'«cd  It  M  and  Eleventh  Streets. 

U'OTO,  CAL. — Preparations  are  being  made  to  install  a  street-light- 
mr.ystem  in  Dccoto.  The  Pacific  Gas  &  Electric  Company  will  supply 
thiservice. 

iS  AKGELES,  CAL.— The  Board  of  Supervisors  has  given  instruc- 
''"  for  the  installation  of  an  electric  transmission  line  between  the 
K*.  River  station  of  the  Pacific  Light  &  Power  Corporation,  rear 
E^ake  Park  and  the  County  Hospital,  to  utilize  the  50  hp  due  the 
"'}>   under  its  fr,mchise. 

)S  ANGELES,  C.\L.-— It  is  reported  that  final  arrangements  have 
M  made  for  the  consolidation  of  the  Pacific  Light  &  Power  Comiany, 
»'  ps  Angeles,  Cal.,  and  the   San    loaquin   Light   &   Power  Company,  of 


Fresno,  Lai.  Work,  it  is  said,  will  begin  at  once  nn  the  construction 
of  a  large  hydroelectric  development  on  Big  Creek  near  Shaver,  which 
when  comi)leted,  will  develop  about  300,000  hp.  The  company  will 
practically  control  the  entire  electrical  business  in  southern  California. 
The  deal  involves  an  ultimate  bond  issue  of  $50,000,000.  The  head- 
quarters of  the  company  will  be  located  in  Los  Angeles. 

NORTH  COLUMBIA,  CAL.— Plans  are  being  made  by  the  St.  Gothard 
Consolidated  Mining  Company,  which  operates  the  Delhi  ^Tine,  for  the 
installation  of  an  electric  plant.  The  company  oVns  water  rights  in 
Bloody  Run,  which  it  proposes  to  develop,  for  which  surveys  arc  now 
being  made. 

PASADENA,  CAL.— The  City  Council  is  reported  to  have  decided 
to  install  a  fiber-conduit  system  for  carrying  electric  wires  and  a  vitri- 
fied conduit  system  for  telephone  wires,  work  on  which  has  begun. 
The  conduits  are  to  be  owned  by  the  city  and  the  companies  using 
the  conduits  are  to  pay  the  city  rental  for  same.  The  cost  of  the  sys- 
tem is  estimated  at  $45,000.  Plans  are  being  made  by  the  city  to 
erect  new  bronze  electroliers,  each  carrying  80-cp  incandescent  lamps, 
the  cost  of  which  is  estimated  at  about  $30,000. 

S.-\CR.\MENTO,  CAL.— The  Sacramento  Electric,  Gas  &  Railway  Com- 
pany has  applied  to  the  Board  of  Supervisors  for  franchises  covering 
three  extensions  through  the  suburbs  of  Sacramento. 

SACRAMENTO.  CAL.— The  Citizens'  Light  &  Power  Company  has 
closed  a  contract  with  the  Great  Western  Power  Company  whereby 
the  latter  company  is  to  supply  electripity  to  the  former  for  local  con- 
sumption. Part  of  the  service  will  be  supplied  from  the  plant  at  Big 
Meadows  and  the  remainder  from  a  steam  auxiliary  to  be  erected  near 
Sacramento.     George  W.  Peltier  is  president  of  the  Citizens'  company. 

SACR.\MEXTO,  CAL. — Arrangements  are  being  made  by  the  Citizens' 
Light  &  Power  Company,  a  subsidiary  of  the  Great  Western  Power 
Company,  for  installing  an  electric  system  in  Sacramento,  at  a  cost 
of  about  $1,500,000.  The  company  will  build  an  underground  conduit 
system  for  distribution  of  electricity.  Electrical  energy  for  operating  the 
system  will  be  supplied  by  the  Great  Western  Power  Company.  Articles 
of  incorporation  will  soon  be  filed  by  the  company.  The  capital  stock 
is   placed  at  $5,000,000. 

SAN  FRANCISCO,  CAL.— Plans  have  been  prepared  by  the  Pacific 
Gas  &  Electric  Company  for  an  additional  hydroelectric  development  of 
71.000  hp,  to  cost  about  $10,000,000.  The  plans  provide  for  the  erec- 
tion of  two  plants  in  the  canyon  of  the  South  Yuba  River,  the  first 
having  a  head  of  1647  ft.,  which  will  develop  50.000  hp;  the  second  will 
use  the  water  again  and  will  have  a  fall  of  750  ft.  developing  21,000 
hp.  The  overflow  of  water  will  be  used  for  irrigation  purposes.  The 
company  now  serves  about  33,000  square  miles  in  central  California 
and  has  about  1100  miles  of  high-tension  transmission  lines. 

STOCKTON,  C.-\L.— The  Santa  Fe  Railroad,  it  is  reported,  is  plan- 
ning to  install  an  electric-light  and  power  plant  at  its  new  terminal  at 
Riverbank,  Cal.,  30  miles  west  of  Stockton.  The  new  shops  of  the 
company,   it  is  said,   will   be   located   at   that   place. 

V.'iLLEJO,  CAL. — .\nnouncenient  has  been  made  by  the  City  Com 
missioners  that  the  franchise  which  the  Vallejo  Electric  Light  &  Power 
Company  is  operating  under  will  not  be  renewed.  The  company  has 
been  operating  under  a  fifteen-year  franchise  which  will  expire  on  Aug. 
15.  It  is  stated  that  the  company  will  have  to  operate  under  the  state 
law  until  such  time  as  the  voters  decide  whether  they  wish  to  own  and 
operate  a  municipal  plant.  It  is  expected  that  the  proposition  either 
to  purchase  the  present  plant  or  to  build  an  entirely  new  plant  will  be 
submitted   to    the   voters. 

GREEN  MOUNT.MN  F.-VLLS,  COL.— Electrical  service  is  now  be- 
ing furnished  in  Green  Mountain  Falls  by  the  Empire  Water  &  Power 
Company.  The  plant  is  located  on  Crystal  Creek  and  receives  its  water 
supply  from  the  above  stream  through  a  pipe  8-in.  in  diameter,  the  head 
ipon  the  single  Pelton  wheel  employed  being  490  ft.  Energy  is  gen- 
crated  by  a  150-kw,  2300-volt,  three-phase,  60-cycle  alternator,  direct 
connected  to  the  water  wheel.  The  pipe  line  is  1026  ft.  long.  The 
plant  is  located  about  one-half  mile  from  the  town  and  at  present  is 
supplying  commercial  and  residential  lighting  service  on  the  basis  of 
a  flat  rate.  The  street-lighting  system  includes  60-watt  tungsten  lamps 
operated  on  a  110-volt  circuit.  The  plant  was  planned  under  the 
direction  of  E.  L,  Benton  and  George  B.  Tripp,  of  the  Colorado  Springs 
Light.   Heat  &   Power   Company. 

GUILFORD,  CONN. — The  question  of  installing  an  electric-light  sys 
tern  in  Guilford  's  under  consideration.  At  present  the  streets  are  lighted 
by  kerosene  lamps. 

WINDSOR  LOCKS,  CONN. — A  bill  has  been  introduced  in  Congress 
by  Senator  McLean,  of  Connecticut,  granting  the  Northern  Power  Com- 
pany permission  to  build  dams  and  develop  water  power  in  the  Con- 
necticut River  in  the  vicinity  of  Windsor  Locks,  Conn.  The  Northern 
Power  Company  is  to  appropriate  all  the  power  created  by  the  dam, 
(.y.—i^t     s.1.1.    n.;    ^hnti    i>r    iirressary    for    operating    and    lighting    of    a 
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lock  to  be  maintained  for  transportation  purposes.  The  United  States 
is  to  own  and  control  the  operation  of  the  lock. 

WASHINGTON,  D.  C— Sealed  proposals  will  be  received  at  the  office 
of  the  Supervising  Architect,  Treasury  Department,  Washington,  D.  C, 
until  Aug.  16  for  furnishing  and  installing  lighting  fixtures  in  the  United 
States  buildings  at  .\sbury  Park,  N.  J.;  Bradford,  Pa.;  Beverly,  Mass.; 
Chambersburg,  Pa.;  Chelsea,  Mass.,  and  Greensburg,  Pa.,  in  accordance 
with  drawings  and  specifications,  copies  of  which  may  be  obtained  at  the 
above  office.     James  Knox  Taylor  is  supervising  architect. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Burciu  of  Supplies 
and  Accounts,  Navy  Department,  Washington.  D.  C,  until  .^ug.  8  for 
furnishing  the  various  navy  yards  the  following  supplies:  Brooklyn, 
N.  Y.,  Schedule  3781 — 2000  ft.  lead-covered  cable.  Portsmouth,  N.  H., 
Schedule  3787 — 8020  lb.  copper  pipe.  Bids  will  also  be  received  at  the 
same  place  until  Aug.  15  as  follows:  Newport,  R.  I.,  Schedule  3779 — 
Furnishing  and  instaJling  a  fire-alarm  system.  Application  for  proposals 
should  designate  schedules  desired  by  number. 

MIAMI.  FL.\. — The  Miami  Electric  Light  Company  is  installing  new 
machinery  in  its  power  house,  which  will  double  the  output  of  its  plant. 
Preparations  are  being  made  by  the  company  to  extend  its  service  to 
Cocoanut  Grove,  a  distance  of  6  miles;  later  the  transmission  lines  will 
probably  be  extended  as  far  north  as  Litt'e  River. 

PABLO  BE.^CII,  FLA.— The  installation  of  an  electric-light  plant 
at  Pablo  Beach  is  under  consideration.  If  a  franchise  is  granted  by 
the  Council  steps  will  be  taken  at  once  to  install  a  plant.  It  is 
proposed  to  use  a  compressed-air  machine,  invented  by  H.  C.  Busby,  to 
generate  electricity.  C.  H.  Mann  has  offered  a  tract  of  land  for  use  of 
the    demonstration    plant. 

PALATK.-\,  FL.\.— Bids  will  be  received  by  the  City  Council  until 
Aug.  22  for  lighting  the  streets  of  the  city  for  3  period  of  five  years. 
The  specifications  call  for  twenty  or  more  2000-cp  arc  lamps  and  100 
or  more  30,  40  or  60-cp  tungsten   incandescent  lamps. 

PALATKA,  FLA.— The  City  Council  has  granted  C.  S.  Haramatt  a 
thirty-year  franchise  to  construct  and  operate  an  electric-light  plant  in 
Palatka.  Lender  the  terms  of  the  franchise  the  company  is  to  install  a 
pl.-^nt  with  an  output  of  225  kw.  The  company  also  agrees  to  supply 
tiectricity  for  commercial  lighting  at  12  cents  per  kw-hour  with  a 
discount  of  10  per  cent  for  prompt  payment.  The  minimum  charge  is 
placed  at  $1.50  per  month.  The  rate  for  water  service  is  4,  5  and  7 
cents  per  kw-hour  according  to  the  quantity  consumed.  The  ordinance 
also  provides  that  the  company  shall  pay  the  city  beginning  Feb.  15, 
1923,  1  per  cent  of  its  receipts  until  the  expiration  of  the  franchise,  or 
until  the  city  takes  over  the  plant  by  purchase,  which  it  has  a  right 
to  do  at  periods  of  ten,  twenty  and  thirty  years,  by  giving  the  company 
three    months'    notice. 

COLQUITT,  GA.— The  J.  B.  McCrary  Company,  of  Atlanta,  Ga.,  is  re- 
ported to  have  been  awarded  the  contract  for  improvements  to  the 
municipal  electric-light  plant  and  water-works  system  to  cost  about 
$15,000. 

COLUMBl'S.  G.-\. — The  Columbus  Electric  Company  is  reported  to 
be  preparing  plans  for  extensive  improvements  to  its  system  as  follows: 
To  raise  the  impounding  dam  at  Goat  Rock,  located  15  miles  above 
Columbus,  on  Chattahoochee  River,  to  secure  a  head  of  70  ft.:  the  con- 
struction of  power  house  with  an  initial  installation  of  3000-kw  gen- 
erating unit  with  switchboards,  transformers  and  erection  of  transmis- 
sion lines  necessary  to  tie  the  new  plant  in  with  existing  distributing 
system,  and  also  to  extend  transmission  lines  north  to  West  Point,  La 
Grange  and  Newman.  It  is  estimated  that  15,000  hp  can  be  developed 
at  Goat  Rock.  The  Stone  &  Webster  Engineering  Corporation,  of  Boston, 
Mass.,   has  charge   of   the   work. 

D.\RIEN,  GA. — The  City  Council,  it  is  reported,  has  granted  a  thirty- 
year  franchise  for  the  installation  of  an  electric-light  plant  in  Darien. 

DUBLIN,  G.\. — The  Carey-Stephensville  Telephone  Company,  recently 
incorporated  with  a  capital  stock  of  $12,000,  is  contemplating  the  erec- 
tion of  a  telephone  system  through  Laurens,  Wilkinson,  Twiggs  and 
Pulaski  Counties. 

G.\INESVILLE,  GA.— The  Gainesville  Railway  &  Power  Company  has 
been  granted  a  franchise  by  the  City  Council  to  use  the  streets  and 
alleys  for  the  erection  of  transmission  lines  to  distribute  electricity  gen- 
erated at  its  plant,  located  on  the  Chestatee  River. 

W.-\SHINGTON,  G.A. — At  an  election  held  recently  the  city  voted  to 
issue  bonds  to  the  amount  of  $30,000,  the  proceeds  to  be  used  for  re- 
construction of  electric-light  plant  and  installation  of  filter  plant.  West- 
inghouse.  Church,  Kerr  &  Company,  10  Bridge  Street,  New  York,  N.  Y., 
are  engineers. 

HAILEY,  IDAHO. — An  agreement  has  been  reached  between  the 
Cramer  Electric  Company  and  Robert  Lansdon,  receiver  of  the  Cramer 
Water  Company,  whereby  the  Cramer  Electric  Company  is  to  supply 
energy  to  operate  the  pumps  of  the  water-works  system,  under  the 
terms  of  which  the  water  company  is  to  pay  the  Cramer  Electric 
Coii'pany    $125    per    month. 

ALTON,  ILL. — The  City  Council  has  appointed  a  committee  to  make 
investigations  in  connection  with  the  installation  of  a  municipal  electric- 
light  plant  and  to  secure  estimates  of  cost  of  same.  The  franchise  of  the 
Alton  Gas  &  Electric  Company,  which  supplies  electrical  service  in  Alton, 
will  expire  in  November,    1912. 

CHICAGO',  ILL. — The  Chicago  Suburban  Edison  Company,  recently 
organized,    has   taken   over  the   plant  and   holdings   of  the   Kankakee   Gas 


it  Electric  Company,  of  Kankakee,  III.  The  Kankakee  compan:ij 
capitalized  at  $600,000  and  has  bonds  outstanding  to  the  amounlrf 
$700,000.  The  Chicago  Suburban  Edison  Company  was  recently  ford 
by  a  consolidation  of  the  Economy  Light  &  Power  Company,  of  Jt  t 
111.;  the  North  Shore  Electric  Company,  of  Chicago,  111.,  and  the  lib  ;s 
Valley  Gas  &  Electric  Company,  of  Streator.  111. 

CHICAGO,  ILL. — Sealed  proposals  will  be  received  at  the  officttf 
the  business  manager  of  the  Board  of  Education,  730  Tribune  Build;, 
Dearborn  and  Madison  Streets,  Chicago,  III.,  until  .^ug.  2,  for  ele  c 
work,  telephones  and  bells  in  Burke  School,  Fifty-fourth  Street  'i 
South  Park  Avenue,  and  in  Haugan  School,  Hamlin,  Wilson  and  Su  /. 
side  Avenues.  Chicajro,  III.,  in  accordance  with  plans  antl  specific.-!' 
prepared  by  A.  F.  Ilussander,  acting  architect,  and  N.  L.  Patterson.  , 
engineer,  which  may  be  seen  at  the  office  of  the  architect.  Room  i, 
Tribune  Building,  Dearborn  and  Madison  Streets,  Chicago.  Propi  Is 
must  be  printed  on  the  regular  printed  forms,  to  be  obtained  at  le 
office  of  the  architect. 

E.\ST    DUBUQUE,    ILL.— The    question    of    discarding   the   muni.jl 
electric-light    plant   in    East    Dubuque   and   entering   into   a  contract    k 
the    Union    Electric    Company,    of    Dubuque,    la.,    for    street    lightin  ■ 
under  consideration    by   the    City   Council.      The   municipal    electric   1 
is   not  able  to  meet  the  demands  made  upon  it  and  it  will   require  ■ 
an    expenditure    of   money    to   equip    the   plant    and    bring   it   up  to 
.'V    large    number    of    citizens    are    in    favor    of    discarding    it    and 
necting  up  with   the  Union  Electric   Company's  system  and  receiving 
same  serWce  as  given  in  Dubuque. 

OTT.\WA,     ILL. — Arrangements    are    being    made    to    incorporal.t 
company   to   be  known   as   the   Chicago,   Marseilles   &  Peoria   Railwa  • 
build    a    railway    from    Chicago    to    Peoria    by    way    of    Marseille- 
Streator.      The    company   will    be    capitalized    at   $5,000,000.      Charl. 
Nichols,   of  New  York,   N.   Y.,   is  promoter. 

PEORI.^,  ILL. — The  contract  for  installation  of  the  light,  he.ii 
power  plant  at  the  Bradley  Polytechnic  Institute  is  reported  t" 
been  awarded  to  Walter  Benson.  The  cost  of  the  plant  is  estimal' 
about   $25,000. 

ROCK  ISLAND,  ILL. — The  Eighteenth  Street  Improvement  Ass » 
tion,  of  Rock  Island,  has  been  organized  for  the  purpose  of  establif  <• 
and  maintaining  an  ornamental  street-lighting  system  on  Eightc  M 
Street,  between  First  and  Fourth  Avenues.  It  proposed  to  remove* 
present   lamps   and   install   standards  carrying  a  cluster  of   five  lamp 

STRONGHURST,     ILL. — The     local     electric-light    plant,     owned  it 
Steele    Brothers,    is    reported   to    have   been   purchased   by   M.    F.   Sc  |^ 
haum,  of  Okawville,  III.     A  ten-year  contract,  it  is  said,  will  be  aw? 
to  tlie  -.lew  owner  of  the  plant  for  lighting  the  streets  of  the  city. 

SUMNER,    ILL. — The    City    Council    is    reported    to    have    grant, 
franchise  to  Edward  A.   Dreiman  to  install  and  operate  an  electric  i* 
plant   in    Sumner. 

COLUMBUS,    IND. — The   City   Council   is  considering  the  install '■« 
of  a  new  street-lighting  system.     It  is  proposed  to  replace  the  arc  1 
now  in  use  with  cluster  lamps. 

INDIANAPOLIS,  IND.— The  Board  of  Public  Works  has  autho 
the  Indianapolis  Light  &  Heat  Company  to  erect  electric  lamps  on 
teen  streets,   which   will   require   several   hundred   new  lamps. 

JASONVILLE,     IND. — The     Reliance     Engineering     Company,    v 
operates    the    local    light    and    water    plants,    has    decided    to    improvet* 
two   plants.      New  machinery   will  be   installed  in   the   electric  plant  J 
additional   wells  will  be  driven  for  the  water-works  system. 

LINTON,    IND.— The    City    Council    has    decided    to    issue   $10,00  a 
bonds,  the   proceeds  to   be  used   for  extensions   and  improvements  t( « 
municipal   electric-light   plant.      It   is   proposed  to   remove   the  plant     " 
its   present   location   to   another   site   on   the   railroad.      In   addition   ! 
stallation    of    new    machinery,    about    .seventy    additional    lamps    \v 
added  to  the  street-lighting  system. 

MARTINSVILLE,  IND.— The  City  Council  has  appropriated  ? 
for  improvements  to  the  street-lighting  system.  It  is  proposed  to  it 
ornamental    lamp    standards. 

MITCHELL,    IND.— It    is    reported    that    the    local    electric-light 
has    been    purchased   by    James    S.    Goodrich,    of    Winchester,    Ind. 
new  owner  is  said  to  be  preparing  plans  for  the  installation  of  a  v 
works  system  to  be  operated  in  connection  with  the  electric  plant. 

PETERSBURG,  IND.— The  Town  Trustees  of  Petersburg  would 
to  receive  bids  from  responsible  parties  for  lighting  the  streets  0 
town  for  a  term  of  ten  years.  An  exclusive  franchise  wil 
given.     The   town   has  a   large  commercial  business. 

VALPARAISO,  IND.— The  power  house  of  the  X'alparaiso  Si  > 
ern   Railway   Company  was   destroyed  by  fire   recently. 

CORNING,    lA. — .^t    an    election    held    recently    the    proposition 

the  city  purchase  and  operate  the  local  electric-light  plant  was  defeat 

DES    MOINES,    lA. — The    Urbandale    Improvement    League    lia 

pointed  a  committee  to  take  steps  to  secure  the  installation  of  an  el' 

light   system   in   Urbandale. 

DES  MOINES,  lA.— The  State  Fair  Board  has  entered  into  a  : 
tract  with  the  Des  Moines  Electric  Company  to  supply  electricil:'<" 
lamps  and  motors  for  the  State  Fair  grounds.  It  is  not  expectec  3»' 
many  improvements  will  he  made  this  year.  It  is  planned  hy  ''^' 
year  to  erect  a  system  of  electroliers  along  the  principal  avenues 
lar  to  those  used  in  the  city  of  Des  Moines. 
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PERRY,  lA. — The  citizens  have  voted  to  grant  a  francliise  to  II,  C. 
.  ilcnbeck,  of  Perry,  to  construct  nnj  operate  an  electric  street  railwav 
I     -   this   town. 

,      CHAPMAN.    KAN.— Preparations    are    being    made    for    the    construc- 
f      )n    o£    an    electric-light    plant    and    water-works    system    in    Chapman, 
I      ans  ind  specillcations   for   which   are  beini;   prepared   by   Burns   &   Mc- 
uunell,  engineers,  Scarritt   ISuilding,   Kansas  City.    Mo. 
'nESS  city.    KAN.— The   City  Council   ha*   decided   to   call   a   special 
rolion    to    vote    on   the    proposition    to    issue    bonds    to    the    amount    ot 
f..im.  the  proceeds  to  be  used  to  build  an   electric-light  plant  in   Ness 
Ii   is  proposed  to   take  over  the   distributing   system   of   the   Ness 
Mill.    Light   &   Ice    Company.      The   electric    plant    of   the    company 
1  >troyed  by  fire  on  .Tune  23. 
>OLOMON,     KAN.— The     installation     of     an     electric-light     plant     in 
,>lomon  is  reported  to  be  under  consideration,  plans  for  which  are  being 
(pared  by    Burns   &   McDonnell,    Scarritt   Building,    Kansas   City,    Mo., 
,nsalting  engineers. 

I  SYRACUSE,  KAN,— The  Council  has  engaged  the  J.  S.  Worley  Com- 

■\.  of  Kansas   City,   Mo.,   to  prepare   plans   for  the   proposed   electric- 

•Imt   and    waterworks   system    in    Syracuse.      At   a   special    election 

:ly   14   the   proposition  to   issue  $40,000   in  bonds  was  carried;    of 

.  rocctds   $33,000    will    be   used    for   water-works   system    and    $10,000 

:i   tustallatinn  of  an  electric-light  plant. 

'TOPEKA,  K.-\N.— Plans  are  being  made  by  the  City  Commissioners 
r  the  installation  of  an  ornamental  street-lighting  system  in  the  busi- 
•«»  portion  of  the  city,  for  which  proposals  have  been  asked. 
TOPEKA,  KAN.— Bids  will  be  received  by  the  State  Board  of  Con- 
fel,  Topeka.  Kan.,  until  Aug.  2.  for  furnishing  electric-light  globes  to 
V  Sttte  Charitable  Institutions  for  Kansas  for  a  period  of  one-year 
om  date  of  contract.  The  contract  will  he  awarded  on  a  basis  of 
tOO  lamps  as  ordered  by  the  chief  executive  of  the  following  insti- 
tions:  Topeka  Slate  Hospital.  Topeka.  Kan.:  Osawatomie  State  Hos- 
til  Osawatomie,  Kan.:  State  Hospital  of  Epileptics.  Parsons,  Kan.; 
ate  Home  for  Feeble-Minded,  Winfield.  Kan.:  School  for  Deaf! 
fathe,  Kan.;  School  for  Blind,  Kansas  City,  Kan.;  Kansas  State  Or- 
r.ns'  Home.  Atchison.  Kan.;  Boys'  Industrial  School,  Topeka,  Kan.; 
Industrial  School.  Beloit.  Kan.  H.  C.  Bowman  is  chairman  of 
iiid  Charles  W.  Gibbs,  secretary. 
WII.I.K.  KV.— Plans  are  being  prepared  by  a  syndicate  of  Boston 
iiU.ists  to  develop  the  water-power  of  Dix  River,  at  Kennedy's  Mill, 
»ere  it  is  estimated  that  at  least  6000  hp  can  be  developed.  The 
^ns  call  for  the  construction  of  a  concrete  dam  110  ft.  in  height, 
put  1  mile  above  the  mill.  Electricity  generated  at  the  plant  will  be 
^nsaaitted  to  Richmond,  Harrodsburg,  Stanford,  Lancaster.  Danville 
;d    Nieholasville,       The    cost    of    the    proposed    plant    is    estimated    at 

i,:50,ooo. 

(NEWPORT,  KY,— Steps  have  been  taken  by  the  City  Council  to  ask 
f  bids  for  lighting  the  streets  of  the  city  at  the  rate  of  $55  each 
r  year  for  arc  lamps  and  $24  each  for  incandescent  lamps.  The 
^lon  Light,  Heat  &  Power  Company  has  offered  to  furnish  the  service 
1  $«5  and  $27  each  per  year  respectively.  The  Council  is  also  con- 
lering  the  abolishment  of  the  minimum  charge  of  S5  cents  per  month 
■  prirate  customers. 

^BANGOR,  MAINE.— Plans  have  been  prepared  by  the  Bangor  Rail- 
\y  Ic  Electric  Company  for  the  construction  of  a  new  substation  in 
[ingor,  work  on  which  will  begin  in  the  near  future. 
.BANGOR,  MAINE.— The  hydroelectric  plant  of  the  Bodwell  Water 
Wer  Company  at  Old  Town  and  Milford.  Maine,  on  the  Penobscot 
>er,  bas  been  purchased  by  John  R.  Graham,  president  of  the  Bangor 
,>ilway  &  Electric  Company.  It  is  understood  that  it  is  proposed  to 
nstrnct  a  dam  across  the  Stillwater  branch  of  the  river,  thus  complet- 
?   the   original    project.      The    price    paid    for    the    plant    is    said    to    be 

out  tsnn.ooo. 

PORTLAND,  MAINE-Extensive  improvements  are  contemplated  by 
>ew  England  Telephone  &  Telegraph  Company  to  its  local  svstem, 
^>ch  will  involve  an  expenditure  of  about  $250,000  and  include  the 
..ction  of  the  new  exchange  building,  now  under  construction,  to  cost 
non/i  *""'•  "'^  installation  of  new  switchboard  and  equipment  at 
J0,000,  and  $50,000  for  cable  work  preliminary  to  the  removal  of  the 
:hange  from  its  present  location  on  Exchange  Street  to  the  new  ex- 
^nge  On  Forest  -Avenue. 

fT.  HOWARD,  MD.— Contracts  for  the  installation  of  an  electric- 
'»t  tbat  and  system  at  Ft.  Howard.  Md.,  have  been  awarded  as  fol- 
»s:  ^For  wiring  and  repairs  to  buildings,  to  S.  J.  Watson.  Tr.,  of 
implon,  Va..  for  $7,931;  for  poles,  lines,  switches,  etc..  to  the  National 
«^tncal  Company,  of  Washington,  D.  C.  for  $4,861:  for  meters. 
..nstoimers,  switchboard  and  engines,  to  Thomas  C.  Bassbor  Com- 
"y.  of  Baltimore.  Md.,  for  $7,523.  and  to  L.  B.  Jacobs,  of  Newark, 
I.,  for  building,  for  $2,020. 

BOSTON,  MASS.— Bids  will  be  received  at  the  Bureau  of  Y'ards  and 
■Hko  ^'^  Department,  Washington,  D.  C.  until  Aug.  19  for  six 
'  *-''™»'"^  feeder  panels  for  the  navy  yard,  Boston,  Mass.  The  feeder 
nels  are  to  be  used  on  a  125-250-voIt,  three-wire,  direct-current  sys- 
p-  Plans  and  specifications  can  be  obtained  on  application  to  the 
T«u  or  to  the  commandant  of  the  navv  vard  named.  R.  C.  Hollydav 
chief  of  bureau. 

3REENFIELD.  MASS.-The  large  elevator  and  power  plant  located 
ween    Chcapside    and    East    Deerficld    on    the    Deerfield    River,    owned 


by    the    Mass.icliusctts    Broken    Stone    Company,    of    Boston.    Mass.,    was 
destroyed  by  fire  July   16.  causing  a  loss  of  from  $10,000  to  $15,000. 

GREENFIELD,  MASS.— The  State  Board  of  Gas  and  Electric  Light 
Commissioners  has  approved  of  the  petition  for  the  consolidation  of  the 
Greenfield  Electric  Light  &  Power  Company,  of  Greenfield;  the  Shelburm 
Falls  Electric  Light  &  Power  Company,  of  Shelhurnc  Falls,  and  the 
Colrain  Electric  Light  &  Power  Company,  of  Colrain.  The  board  ha« 
also  granted  the  consolidated  company  permission  to  issue  $175,000  in 
additional   capital   stock. 

HUNTINGTON,  MASS.— The  Huntington  Electric  Light  Companv 
is  contemplating  a  change  in  the  location  of  its  power  plant,  placing 
■  t  about  200  ft.  up  the  river.  The  inslailalion  of  a  new  watcrwheel, 
etc..   IS  also  contemplated.     E.    E.   Stanton   is  superintendent. 

-MEDFORD,  MASS.— The  Maiden  Electric  Company-  has  applied  to 
the  Board  of  Aldermen  for  permission  to  install  underground  conduits 
in    Salem   and   High   Streets. 

RANDOLPH.  MASS.-The  Randolph  &  Holbrook  Electric  Light  Com- 
pany has  submitted  a  proposition  to  the  Selectmen  offering  to  install 
cluster  tungsten  lamps  in  place  of  the  arc  lamps  along  the  main  streets 
of  the  town. 

SALEM,  MASS.— Announcement  has  been  made  by  the  Salem  Electric 
Company  of  a  reduction  in  the  price  of  electricity  from  13  cents  per 
kw-hour  to  12  cents  per  kw-hour,  to  take  effect  from  .\ug.  1,  1912.  The 
reduction   was  voluntary   on   the   part  of   the   company. 

STERLING,  MASS.-The  question  of  extending  the  electric-lighting 
system  from  Sterling  Center  into  the  Redstone  district  and  other  farming 
sections   is   under    consideration. 

NILES,  MICIL— Sealed  bids  will  he  received  bv  the  Board  ot  Public 
Works,  of  Niles,  Mich.,  until  Aug.  15  for  two  SOO-kva,  three-phase,  60- 
cycle,  600-r.p.m.,  belted  generators,  complete  with  slide  rail-,  pulley  and 
held  rheostats:  two  10-kw,  125-volt,  1600-r.p.m.,  type  "S"  belted  exciters 
complete  with  slide  rails,  pulleys  and  field  rheostats;  also  two  switch- 
boards to  control  the  above  generators.     Hermann   Roebeck  is  city  clerk. 

MINNEOTA,  MINN.-The  installation  of  an  electric-light  plant  in 
Minneota  is  reported  to  be  under  consideration.  The  cost  of  the  pro- 
posed plant  is  estimated  at  $10,000. 

MORA.  MINN.-The  Eastern  Minnesota  Electric  Light  &  Power  Com- 
pany, It  IS  reported,  has  been  granted  a  franchise  to  suppiv  electricity 
for  lamps  and   motors  in   Mora. 

MORRIS,  MINN. — A  committee,  consisting  of  C.  A.  Dushek,  P.  K. 
Putnam  and  others,  has  been  appointed  to  make  investigations  to  secure 
the  cost  of  the  installation  of  an  ornamental  street-lightine  svstem  in 
Morris. 

ST.  PAUL,  MINN.-The  installation  of  a  new  street-lighting  system  is 
said  to  be  under  consideration  by  the  Board  of  Public  Works  The 
specifications  for  street  lighting  will  be  ready  for  examination  for  con- 
tractors interested  in  the  street-lighting  contract  to  go  into  effect  Jan.  1, 
1912.  The  cost  of  installing  new  arc  lamps  for  street  lighting  is  esi- 
mated  at  about  $50,000. 

TOWER,  MINN.— Contracts  have  been  awarded  for  the  construction 
of  the  municipal  electric  plant,  bids  for  which  were  opened  July  18,  as 
follows:  To  the  Bowe-Burke  Company,  of  Duluth.  Minn.,  for  erection 
of  power  house,  at  $13,000;  for  electric' and  hydraulic  equipment  to  the 
Dwyer-Field  Company,  of  St.  Paul,  Minn.,  for  $5,280,  and  to  the  West- 
ern Missabe  Company,  of  Duluth,  Minn.,  for  erection  of  transmission 
system,    at    $4,827.      D.    A.    Reed,    of    Duhilh.    .Minn.,    is    consulting   engi- 

WINONA,  .MINN.— Action  has  been  brought  by  the  Old  Colony 
Trust  Company  as  trustee  for  the  bondholders  of  the  Winona  Railway 
&  Light  Company,  of  Winona,  Minn.,  asking  for  an  appointment  of  a 
receiver.  The  action  is  brought  in  default  of  interest  on  outstanding 
bonds  of  $495,000,  amounting  to  $12,500,  due  July   1. 

BETHANY.  MO.— Burns  &  McDonnell,  Scarritt  Building,  Kansas  City, 
Mo.,  engineers,  are  reported  to  be  preparing  plans  for  water-works  puri- 
fication system  and  for  improvements  to  municipal  electric-light  plant,  to 
cost  about  $30,000. 

BOONV'ILLE,  MO.— The  power  plant  and  laundry  of  the  Missouri 
Training  School  are  reported  to  have  been  badly  damaged  by  fire  re- 
cently, causing  a  loss  of  about  $20,000.  It  is  understood  that  the  plant 
will  be  rebuilt  at  once. 

CAPE  GIRARDEAU,  MO.— Plans  are  being  considered  by  the  Cape 
Girardeau-Jackson  Interurban  Railway  Company  for  the  construction 
of  a  new  substation  in  Cape  Girardeau,  contracts  for  which  will  be 
awarded    within   the   next  six   months. 

LAMAR,  MO.— It  is  reported  that  plans  and  specifications  are  being 
prepared  by  Rollins  &  Westover,  Beals  Building,  Kansas  City,  .Mo.,  con- 
sulting engineers,  for  improvements  to  the  electric-light  system  and 
water  works.  The  cost  of  the  proposed  work  is  estimated  at  about 
$75,000. 

LIBERTY,  MO. — Sealed  proposals  will  be  received  by  the  board  of 
trustees  of  the  Odd  Fellows'  Home,  Liberty,  Mo.,  until  .Aug.  4  for  fur- 
nishing material  and  constructing  additions  to  the  Old  Folks'  Building, 
power  plant  and  pump  houses.  Separate  bids  to  be  submitted  for  in- 
stallation of  power  plant  equipment  and  heating  and  plumbing  apparatus. 
Plans  and  specifications  for  the  entire  work  are  on  file  at  the  office  of 
the  board  and  at  the  office  of  J.  H.  Felt  &  Company,  architects,  Kan- 
sas  City.    Mo,,   where  copies  of   plans  may  be  secured. 
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MEXICO,  MO. — The  City  Council  has  granted  the  Mexico  Power 
Company  a  franchise  to  install  and  operate  a  central  heating  plant  for 
a  term  of  thirty  years.  The  company  owns  the  water-works  system, 
electric-light  plant  and  gas  plant  in  Mexico.  It  is  proposed  to  utilize 
the  exhaust  steam  from  the  electric  plant  for  the  heating  system.  The 
Mexico  Power  Company  supplies  electricity  for  lamps  and  motors  in 
Centralia,  Mo.,   14  miles  distant. 

MEXICO,  MO.— The  City  Council  has  adopted  a  resolution  to  in- 
crease the  price  for  electrical  service  supplied  by  the  municipal  electric 
plant.  The  rate  for  electricity  for  lamps  will  be  increased  from  6 
cents  to  7  cents  per  kw-hour;  the  rates  for  motors  will  be  as  follows: 
For  the  first  200  kw,  5  cents  per  fcwhour;  for  the  next  300  kw,  4  cents 
per  kwhour  and  for  all  over  500  kw,  3  cents  per  kw-hour.  .\.  I. 
Nichols  is  superintendent  of  the  municipal  electric-light  plant. 

RUBY,  MONT.--It  is  reported  that  the  Madison  River  Power  Com- 
pany contemplates  extending  its  transmission  line  to  Twin  Bridges. 

GRAND  ISL.AND,  NEB.— The  Grand  Island  Electric  Company,  it 
is  reported,  is  planning  extensive  improvements  to  its  plant,  including 
the  erection  of  a  concrete  smoke  stack  172  ft.  high  and  12  ft.  in  di- 
ameter, contract  for  which  has  been  awarded.  The  company  has  also 
placed  contracts  for  a  500-kw  turbine,  which  it  is  expected  will  be  in- 
stalled this   fall,   and   also   boilers  with   a   rating   of  200  hp. 

F.\LLON.  NEV. — Bids  will  be  received  by  the  United  States  Reclama- 
tion Service,  Department  of  the  Interior,  Fallon,  Nev.,  until  -Vug.  1.  for 
furnishing  and  delivering  one  revolving-type  drag  line  .scraper  excavation 
machine,  built  and  equipped  for  electrical  operation,  with  three-phase, 
60-cycIe  alternating  current  at  440  volts,  the  base  frame  and  boom 
to  be  of  steel  construction.     D.   W.  Cole  is  engineer. 

.\TL.-\NTIC  CITY,  N.  J.— The  Pennsylvania  Railroad  Company  i= 
reported  to  have  purchased  the  old  power  plant  of  the  .\tlantic  City 
Electric  Company,  located  at  Kentucky  and  Baltic  .\venues,  in  this  city. 
FREEHOLD,  N.  J.— William  J.  Lansley,  of  Perth  Amboy.  N.  J.,  has 
purchased  the  property  of  the  Manalapan  Light  Company,  which  operates 
electric  plants  in  Freehold  and  Englishtown,  at  a  receiver's  sale.  The 
power  plant  is  located  in  Englishtown.  .\rrangements  are  being  made 
by  the  new  owner  to  increase  the  output  of  the  plant.  The  plant  of 
the  Jamestown  Light  &  Water  Company,  of  Freehold,  N.  J.,  was  pur- 
chased by  Victor  P.  Christofferson.  of  Perth  .\mboy,  >i.  T.  Both 
plants  were  purchased  by   parties   representing  the  bondholders. 

H.\CKETTSTOWN,  N.  T. — The  Council  has  renewed  the  contract  for 
street  lighting  with  the  Hackettstown  Electric  Light  Company  for  one 
year  at  $2,800.  Under  the  new  contract  the  arc  lamps  now  in  use  on 
Hope  and  Main  Streets  from  the  Lackawanna  station  to  the  junction 
at  Mill  Street  will  be  discarded  and  clusters  of  four  60-cp  incandescent 
lamps  substituted  and  between  each  of  these  two  lamps  of  the  same 
power  will  be  erected;  240  incandescent  lamps  will  be  installed  where 
ten   arc  lamps  have  been  used. 

HARRISOX,  N.  J.— The  citizens  of  Harrison,  East  Newark  and 
Kearny  are  contemplating  the  establishment  of  an  electric  plant  erected 
by  private  capital  to  supply  electricity  for  street  lighting  and  for  private 
consumers  unless  the  Public  Service  Electric  Company  makes  a  further 
reduction  in  the  price  of  street  arc  lamps.  The  company  has  offered  to 
supply  144  or  more  2000-cp  arc  lamps  at  $80  each  per  year,  which  is 
S5  less  per  year  per  lamp  than  the  town  is  paying  under  the  present 
contract. 

KEYPORT,  N.  J.— The  Board  of  Public  Utility  Commissioners  has 
given  its  approval  to  the  proposed  issue  of  $5,000  in  bonds  by  the  Mid- 
dlesex &  Monmouth  Electric  Light,  Heat  &  Power  Company,  of  Key- 
port,   N.   J. 

PATERSON,  N.  J.— It  is  reported  that  the  Society  for  Establishing 
Useful  Manufactures,  which  controls  the  water-power  at  Passaic  Falls, 
is  planning  to  build  an  electric  power  house  at  Passaic  Falls,  work  on 
which  will  begin  next  spring.  The  initial  installation  will  have  an  out- 
put of  2000  hp,  which  later  will  be  increased  to  several  times  that 
amount.  Richard  Rossiter  is  secretary  of  the  company  and  John  H. 
Cook,  chief  engineer. 

TRENTON,  N.  J. — Plans  are  being  considered  by  the  Trenton-Mercer 
County  Traction  Company  for  increasing  the  output  of  its  plant  in 
Trenton   by   750   kw. 

BINGH.^MTON.  N.  Y. — The  Binghamton  Light,  Heat  &  Power  Com- 
pany has  agreed  to  make  extensive  improvements  in  its  plant  to  meet 
the  requirements  of  the  proposed  new  street-lighting  system  if  awarded 
the  contract  for  lighting  the  city  for  a  term  of  years.  The  present 
contract  expired  July  14,  but  the  company  will  continue  the  service  until 
other  arrangements  are  made. 

BINGH.^MTON,  N.  Y. — The  question  of  asking  proposals  for  street 
lighting  is  under  consideration  by  the  City  Council.  Propositions  will 
be  submitted  by  the  Binghamton  Light,  Heat  &  Power  Company  and  the 
Binghamton  Gas  Company.  To  carry  out  the  contract  either  company 
will  require  six  months  to  install  the  lighting  system.  The  Binghamton 
Light,  Heat  &  Power  Company,  it  is  said,  will  submit  prices  on  arc 
lamps  of  not  less  than  500  watts  each;  60-cp  tungsten  lamps,  100-cp 
tungsten  lamps  and  100-watt  tungsten  lamps.  Prices  will  also  be  sub- 
mitted for  supplying  electricity  for  lamps  and  motors  in  the  city  build- 
ings. The  gas  company  will  submit  proposals  for  furnishing  incan- 
descent  gas   lamps   and   naphtha   gas  lamps. 

LESTERSHIRE,    N.    Y. — Plans    are    being    considered    for    improving 


the  street-lighting  system  in  Lestershire.  It  is  proposed  to  make  th 
change  first  in  the  business  district  and  then  e-xtend  it  to  the  residenc 
portion   of  the  town. 

LONG  ISLAND  CITY,  N.  Y.— The  Public  Service  Commission  h: 
given  its  approval  of  plans  for  equipping  the  Port  Washington  branc 
of  the  North  Shore  division  of  the  Long  Island  Railroad  for  electric 
operation.  The  cost  of  the  work  including  equipment  is  estimated  . 
about  $3,000,000. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  Arthur  J.  O'Keef. 
Commissioner  of  Department  of  Bridges,  13  to  21  Park  Row,  Ne 
York,  N.  Y.,  until  Aug.  3  for  furnishing  and  installing  electrical  feed( 
cables  on-  the  Williamsburg  Bridge.  Blank  form  and  specifications  ni.i 
be  obtained  at  the  office  of  the   Department  of  Bridges. 

NEW  YORK,  N.  Y.— Bids  will  be  received  at  the  office  of  the  Supe 
vising  .Architect,  Treasury  Department,  Washington,  D.  C,  until  Aug,  I 
for  the  installation  of  a  vacuum  cleaning  system  for  the  new  Unite 
States  post  office  building  in  New  York,  N.  Y.,  in  accordance  wil 
drawings  and  specifications,  copies  of  which  may  be  obtained  at  the  abo? 
office  or  at  the  office  of  McKim,  Mead  &  White,  160  Fifth  Avenue,  Nc 
York,  N.  Y.     James  Knox  Taylor  is  Supervising  Architect. 

NY.ACK,  N.  Y.— The  Rockland  Light  &  Power  Company  has  applif 
to  the  Public  Service  Commission,  Second  District,  for  authority 
issue  $100,000  in  bonds,  the  proceeds  to  be  used  for  extensions  to  1 
gas-distributing  system  in  the  villages  of  South  Nyack,  Grand  View  ar 
Piermont,  for  purchase  of  gas  holder,  auto  track,  construction  1 
reservoir  and  cooling  plant  at  its  Orangeburg  plant  and  the  instaljatic 
of  additional  electric  equipment. 

PERRYSBURG,    N.    Y.— The    contract    for    the    construction    of   tl 
power  house  of  the  J.    H.    Adam    Memorial   Tuberculosis   Hospital,  beii 
erected    in    this    village    by    the    city    of    Buffalo,    has    been    awarded 
Charles  A.   Hager,   of  Perrysburg,  N.  Y. 

ROCHESTER,  N.  Y.— Plans  have  been  submitted  to  Mayor  Edgerti 
by  Thomas  H.  Yawger,  superintendent  of  the  Rochester  Railway 
Light  Company,  for  lighting  Exposition  Park.  It  is  proposed  to  inst; 
a  series  of  the  opalescent  lamps  such  as  are  used  in  the  downtov 
sections. 

S.\ND  L.AKE,  N.  Y. — The  Wynantskill  Hydro-Electric  Company  h 
applied  to  the  Public  Service  Commission,  Second  District,  for  pt 
mission  to  begin  work  on  construction  of  an  electric  power  plant 
Wynantskill  Creek  in  the  town  of  Sand  Lake  and  for  autiiority  to  e 
ercise  franchises  within  that  town  and  to  issue  $7,500  in  capital  stO( 
The  company  proposes  to  supply  electricity  for  limps  and  motors 
A\'est  Sand  Lake.  Snyder's  Lake.  Reichard's  Lake,  Averill  Park,  Sa 
Lake,  Crooked  Lake,  Burden  Lake  and  other  towns  and  villages  in  tl 
vicinity. 

UTICA,  N.  Y. — Under  a  decree  granted  by  order  of  Judge  W.  Ray, 
the  United  States  District  Court  at  Utica,  Senator  H.  D.  Hinman, 
Binghamton,  N.  Y.,  as  special  master,  will  sell  the  plant  and  otl 
properties  of  the  Madison  Gas  &  Electric  Company,  at  Wampsville, 
.\ug.  21.  The  decree  also  provided  for  the  sale  of  the  properties 
the  Hudson  River  Water  &  Power  Company,  of  which  the  Madis 
County  company  is  a  subsidiary,  at  Balston  Springs,  on  Aug.  29.  Char 
W.  Andrews  is  one  of  the  receivers  of  the  Hudson  River  Water 
Power   Company. 

.\SHBORO,  N.  C— The  City  Council  is  reported  to  have  awarded  C( 
tracts  for  improvement  to  electric-light  plant  and  water-works  syst 
to  the  J.  B.  McCrary  Company,  Empire  Building,  .■\tlanta,  Ga.  I 
cost  of  the  work  is  estimated  at  about  $10,000. 

GRAND  FORKS,  N.  D.— The  City  Council,  it  is  said,  is  consider 
the  construction  of  a  dam  in  Red  Lake  River. 

AKRON,  OHIO.— Proposals  will  be  received  by  the  Board  of  Edu 
tion,  .'\kron,  Ohio,  until  Aug.  7  for  furnishing  and  installing  light 
tures  in  the  South  High  School,  schedules  for  which  may  be  seen 
the  office  of  the  clerk  of  the  Board  of  Education  and  at  the  offices 
Harpster  &  Bliss,  architects,  Nantucket  Building,  .Akron,  Ohio.  Fra 
Fiebeger  is  president  of  board. 

CINCINNATI,  OHIO. — The  contract  for  installation  of  addition 
steam  and  electrical  equipment  and  switchboard  at  the  City  Infirm; 
at  Hartwell,  Ohio,  has  been  awarded  to  the  General  Electric  Compa 
of   Schenectady,  N.   Y.,  for  $3,000. 

CLEVELAND,  OHIO.— The  plant  and  holdings  of  the  Cuyahoga  Li 
Company  have  been  sold  to  the  Cleveland  Electric  Illuminating  Compa 
The  Cuyahoga  company  was  formed  in  1907  to  furnish  electrical  serv 
in  the  downtown  business  section  of  the  city.  L.  D.  West  is  secret 
and  manager  of  the  Cuyahoga  company. 

CLEVELAND,  OHIO.— The  Cleveland  Electric  Illuminating  Comp: 
has  announced  another  reduction  in  the  price  of  electricity  to  take 
feet  from  July  1.  Under  the  new  schedule  the  price  per  kw-honr 
been  reduced  from  125^  cents  to  10  cents  for  the  minimum  number 
I'nits  fixed  by  the  company  fcr  each  house.  .Ml  energy  consumed  0 
the  minimum  amount  will  be  charged  at  5  cents  per  kw-hour. 

COLUMBUS,  OHIO. — An  ordinance  has  been  introduced  in  the  C 
Council  providing  for  the  issue  of  $265,000  in  bonds,  to  provide  fu 
for  extensions  to  the  municipal  electric-light  system  in  order  to  enc 
the  plant  to  eiTter  the  commercial   field. 
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DEFIANCE,  OHIO. — Work  has  commenced  by  the  Auglaize  Power 
Limpany  on  the  construction  of  a  dam  across  the  Auglaize  River  three 
lies  south  of  Defiance,  in  connection  with  its  proposed  power  plant, 
he  dam   will   be   700   ft.   long   and   30    ft.    high.      It   is  expected   to   have 

e  plant  ready  for  operation  in  the  spring.  The  proposed  pl.int  will 
ive  an  output  of  6000  hp,  of  which  about  1500  hp  will  Oe  utilized  in 
eliance  and   the   remainder   in   Toledo.      Later    work   will   begin    on    two 

her  plants  by  the  company. 

MOUNT  \lCTnRY,  OHIO.— The  local  clcctric-light  plant,  owned  by 
enry  Conklin,  has  been  purchased  by  the  Mount  Victory  Bank  Com 
iny.  The  plant  has  been  closed  down  and  the  town  has  been  without 
»;trical   service    for   several   months.      It  is    expected   that   a  new    com- 

ny  will  be  formed  to  operate  the  plant. 

RIDGEWAY.  OHIO.— The  Mount  Victory  Bank  Company  has  pur- 
ased  the  local  electric-light  plant,  which  has  been  out  of  service  for 
vent  months.  A  new  company,  it  is  expected,  will  he  formed  to 
erale  the  plant. 

'ST.  MARYS,  OHIO.— The  City  Council  has  engaged  the  W.  K. 
ilroer  Company,  engineer,  of  Kansas  City,  Mo.,  to  take  charge  of  pro- 
<s«<l  improvements  and  extensions  to  the  municipal  electric-light  plant 
id  water-works  system.  C.  F.  Lambert  is  chief  engineer  of  the  W.  K. 
Slmer  Company,  engineer. 

P.WV'HL'SKA.    OKL.\. — .\t   an    election    held    recently    the    proposition 
issue    $60,000    in    bonds,    the    proceeds    to    be    used    for    extensions   to 


electric-light   plant   and   water-works  system. 


carried. 


.SENTINEL,   OKLA. — It   is   reported    that  all   bids    for   equipment    for 

oposed    electric-light    plant    were    rejected.  The    city,    it    is    said,    will 

irchase  equipment  and  material  for  plant.  F.  Murcii  &  Company,  of 
jnlon,  Okla.,  are  engineers. 

.\DAMS,  ORE.— The  Pacific  Power  &  Light  Company,  of  Portland, 
re.,  is  contemplating  e-xtending  its  transmission  lines  to  Adams,  Ore. 
iHILLSBORO.  ORE— The  Tualatin  Valley  Electric  Company  has  exe- 
ated  a  mortgage  in  favor  of  the  Merchants'  Savings  &  Trust  Company, 
,  Portland,  Ore.,  covering  its  plant  and  real  estate  in  Slierwood,  to 
^ure  a  bond  issue  of  $20,000. 

NORTH  BEND,  ORE.— T.  B.  Nolan,  of  Omaha,  Neb.,  is  negotiating 
|r  the  purchase  of  the  property  of  the  Hanagan  &  Bennett  Water  Power 
>mpany.  The  deal  is  held  in  abeyance  pending  the  granting  of  a 
^nchise.  If  the  deal  is  closed  extensive  improvements  will  be  made  by 
c  purchaser,  including  the  construction,  of  a  new  reservoir. 
IPENDLETON,  ORE. — It  is  reported  that  plans  have  been  prepared 
»  W. 'C.  Knighton,  of  Salem,  Ore.,  state  architect,  for  the  installation 
i  a  power  plant  for  ihe  new  State  Insane  Hospital  to  be  erected  in 
radleton. 

lllLOOMSBURG,  PA.— The  Borough  Council  has  adopted  an  ordi- 
Ince  under  which  the  Columbia  Power,  Light  &  Electric  Railwayys  Com- 
jny  will  be  charged  $500  per  year  to  operate  in  this  borough.  The 
|mpany  recently  increased  its  rates  for  electrical  service  in   Bloomsburg. 

jCHESTER,  PA. — The  City  Council  is  considering  the  question  of  im- 
foving  the  street-lighting  system  and  the  installation  of  ornamental 
^ps  on  the  principal  thoroughfares  in  the  city.  The  street-lighting 
jnlract    will    soon    expire    and    it    is    proposed   to   make    arrangements    to 

iprove  and   extend   the   street-lighting   service   under   the    new    contract. 

le  Beacon  Light  Company  supplies  electrical  and  lighting  service  in 
•tester. 

EPHRATA,  PA. — The  City  Council  has  awarded  the  contract  for  the 
ftailation  of  a  ISOhp  boiler  at  the  municipal  electric-light  plant  to 
e  Coatesville  Boiler  Works,  for  $1,000. 

'FAIRVIEW,  PA.— Sealed  proposals  will  be  received  by  the  Pennsyl- 
.ni«  Commission  to  Erect  a  State  Hospital  for  the  Criminal  Insane, 
're  of  H.  G.  Ashmead,  secretary,  60S  Real  Estate  Trust  Building, 
hiladelpiiia,  P.i.,  until  Aug.  8  for  the  construction  of  new  buildings 
lown  as  dining-room  building  K.  kitchen  building  L,  bakery  building  M, 
iindry  building  T,  power  building  V.  ice  house  W,  reservoir,  system 
'r  sewage  disposal  and  equipments  for  kitchen,  bakery,  laundry  and 
Iwer  building  pertaining  to  the  State  Hospital  for  the  Criminal  Insane. 
(  Fairriew,  Pa.  Drawings,  specifications  and  form  of  proposal  may  be 
Id  on  application  at  the  office  of  J.  M.  C.  Shirk,  architect,  518  Phila- 
llphia  Bank  Building,  Philadelphia,  Pa.  Henry  F.  Walton  is  chairman. 
HARRISBURG,  PA.— It  is  reported  that  the  property  and  holdings 
i  the  Harrisburg  Light,  Heat  &  Power  Company  have  been  purchased 
,  Bertron,  Griscom  &  Jenks,  Philadelphia  bankers.  Application  has 
len  made  at  the  State  Department  for  a  charter  for  the  Harrisburg 
iectric  Service  Company,  which  will  take  over  the  plant  and  holdings 
Ihe  Harrisburg  Light,  Heat  &  Power  Company.  The  new  company, 
is  Mid,  will  have  affiliation  with  interests  controlling  the  McCall's 
^rry  plant,  and  it  is  proposed  eventually  to  >^ecure  energy  from  that 
»nt  to  operate  the  local  system.  E.  Z.  Wallower  is  president  of  the 
misburg  Light,  Heat  &  Power  Company. 

.PHILADELPHI.\,  P.^.— The  issuing  of  a  $15,000,000  mortgage  by 
e  Connecting  Railway  Company  to  the  Girard  Trust  Company  is  re- 
ined as  a  preliminary  step  in  the  plans  of  the  Pennsylvania  Railroad 
Smpany  to  equip  its  suburban  railways  out  of  Philadelphia  for  electrical 
eration.  The  Connecting  Railway  is  a  subsidiary  of  the  Pennsylvania 
rapany  with  more  than  30  miles  of  track  in  this  city,  which  is  used  by 
e  latter  company  to  connect  with  its  branches. 


SHARON,  PA.— The  Republic  Railway  &  Light  Company,  recently 
incorporated  with  a  capital  stock  of  $17,000,000,  to  take  over  the  prop- 
erty and  holdings  of  the  Mahoning  &  Shenango  Valley  Railway  &  Light 
Company,  is  contemplating  extensive  improvements  and  extension  of 
lines  in  this  vicinity,  which  will  involve  an  expenditure  of  about 
$3,000,000.  The  local  power  house  will  be  enlarged  and  new  equipment 
installed. 

W1LLIAM.5P0RT.  PA.— The  Scoolac  Power  Company  has  applied  to 
the  City  Council  for  a  franchise  to  supply  electricity  in  Williamsport. 
It  is  understood  that  the  company  has  also  applied  for  franchise  in 
Eellcfonte  and  Milton.  The  company  is  planning  to  erect  a  large 
electric  power  plant  at  Scootac,  7  miles  west  of  Lock  Haven. 

CHARLESTON,  S.  C.--The  City  Council  has  engaged  Lamar  Lyndon, 
of  New  York,  N.  Y.,  consulting  engineer,  to  make  investigations  and 
submit  report  on  the  advisability  and  cost  of  the  city  installing  a  mu- 
nicipal electric-light  plant. 

CHARLESTON,  S.  C— Bids  will  be  received  at  the  Bureau  of  Yards 
and  Docks.  Navy  Department,  Washington,  D.  C,  until  Aug.  12,  for  a 
12in.  electrically  driven  suction  dredge  for  the  United  States  navy  yard 
at  Charleston,  S.  C,  plans  and  specifications  for  which  may  be  ob- 
tained on  application  to  the  above  bureau  or  to  the  commandant  of  the 
navy  yard  named.     R.  C.  HoUyday  is  chief  of  bureau. 

MINOT,  S.  D. — It  is  reported  that  preliminary  plans  have  been  pre- 
pared by  Burns  &  McDonnell,  Scarritt  Building,  Kansas  City,  Mo.,  con- 
sulting engineers,  for  the  install.ition  of  an  electric-light  system  in  Minot. 

PL.^NKINTON,  S.  D— The  City  Council  has  granted  W.  A.  Kuntie 
a    franchise   to   install    and   operate   an    electric-light   plant   in    Plankinton. 

CHATTANOOG.\,  TENN.— It  is  reported  that  the  Georgia  Power 
Company,  which  is  building  a  hydroelectric  plant  at  Tallulah  Falls,  is 
seeking  a   franchise  to  enter  Chattanooga  to  supply  electricity. 

McKEXZIE,  TEXN. — The  date  for  receiving  proposals  for  the  con- 
struction of  the  proposed  electric-light  plant  and  water-works  system 
in  McKenzie,  Tenn.,  has  been  extended  from  July  27  until  Aug.  3.  For 
further  information  address  F.    D.   Walpole,  recorder. 

AUSTIN,  TEX. — The  Southwestern  Telephone  &  Telegraph  Com- 
pany has  purchased  the  plant  and  holdings  of  the  Texas  Telegraph  & 
Telephone  Company.  The  system  acquired  embraces  about  500  miles 
of  toll  lines  and  exchanges  at  Llano,  Mason,  Fredericksburg,  Marble 
Falls,  San  Saba  and  Austin.     The  consideration  was  about  $100,000. 

BROWNSVILLE,  TEX.— The  San  Benito  &  Rio  Grande  Railway 
Company  has  applied  to  the  City  Council  for  a  franchise  to  construct 
and  operate  a  gasoline  motor  railway  system  in  Brownsville.  S.  A. 
Robertson   is   president   of  the   company. 

CLEBURNE,  TEX.— The  Gulf.  Colorado  &  Santa  Fe  Railway  Com- 
pany has  awarded  contract  for  construction  of  a  power  house  in  Cle- 
burne, to  cost  about  $13,000,  tn  H.  D.  McCoy,  of  Cleburne. 

D.\LLAS,  TEX. — .A  proposition  has  been  submitted  to  the  Dallas 
Chamber  of  Commerce  by  C.  H.  Alexander  to  supply  electricity  in  Dallas 
from  the  hydroelectric  generating  plant  at  Marble  Falls,  Tex. 

FLORESVILLE,  TEX.— The  installation  of  an  electric-light  plant  and 
ice  plant  in  Floresville  is  under  consideration.  J.  H.  Bell,  of  San 
.•\ntonio,  is  interested  in  the  project. 

FT.  WORTH;  TEX.— The  Ft.  Worth  Power  &  Light  Company, 
recently  incorporated  with  a  capital  stock  of  $3,560,000,  it  is  said,  will 
take  over  the  property  and  holdings  of  J.  R.  Nutt,  of  Cleveland,  Ohio, 
who  is  constructing  a  plant  in  Ft.  Worth.  The  incorporators  are: 
T.  R.  Nutt,  George  Holbrook  and  others,  of  Cleveland,  Ohio;  George  T. 
Reynolds,  T.  E.  Yarbrough  and  others,  of  Ft.  Worth,  Tex. 

.MEN.^RD,  TEX. — The  installation  of  an  electric-light  plant  in  Menard 
is  reported  to  be  under  consideration.  E.  C.  Clark,  of  Chicago,  111.,  is 
interested  in   the   project. 

MISSION,  TEX. — The  Mission  Land  Improvement  Company  is  pre- 
paring plans  for  the  construction  of  an  electric  plant  and  ice  plant  and 
water-works  system  in  Mission.  The  water-works  system  will  include 
!lie  construction  of  a  50.000-gal.  reservoir  and  a  steel  standpipe  having 
capacity  of  50,000  gal.     A   pumping  plant   will   also  be  installed. 

S.\N  ANTONIO.  TEX. — Dr.  F.  S.  Pearson,  of  New  York,  N.  V., 
and  associates,  who  are  interested  in  the  Medina  Irrigation  Company, 
which  is  constructing  a  large  dam  across  the  Medina  River,  near  San 
.Antonio,  are  reported  to  be  considering  the  construction  of  an  electric 
interurban  railway  to  extend  from  San  .-\ntonio  to  the  site  of  the 
reservoir  and  down  the  valley  of  the  Medina  River,  where  it  is  pro- 
posed to  reclaim  more  than  100,000  acres.  The  proposed  railway  will 
be  about  sixty  miles  in  length,  for  which  preliminary  surveys  are  being 
made.  Plans  artf  being  made  to  build  a  large  hydroelectric  plant  at 
the  dam.  which  will  supply  electricity  to  operate  the  railway  and  for 
ether  industrial  enterprises. 

TENAH.\,  TEX. — The  City  Council  has  granted  a  franchise  to  C.  C. 
Swindell  to  install  and  operate  an  electric-light  plant  in  Tenaha,  work 
on    which    will   begin   at   once. 

P.\RK  CITY,  UTAH. — The  City  Council  has  granted  the  Knight 
Power  Company  a  franchise  for  a  term  of  fifty  years  to  erect  and  main- 
tain a  44,000-volt  transmission  line  from  Park  City  to  Mill  Creek  over 
property  owned  by  the  city,  under  the  terms  of  which  the  company  is 
to  pay  the  city  $300. 

PROVO',  UTAH. — The  Knight  Power  Company  has  decided  to  make 
extensions   to    its   transmission    lines   and    connect   up   its   different   power 
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plants  at  the  hills  to  I'acililalc  and  augnenl  its  transmission  system. 
The  company  will  erect  a  new  line  from  the  Murdock  power  plant  on 
Provo  River,  9  miles  cast  of  Heher,  along  Parley's  Canyon  and  on  to 
Midvale.     The  cost   of  the  work  is  estimated  at  $50,000. 

CLARENDON,  VT.— The  Clarendon  Power  Company,  recently  in- 
corporated with  a  capital  stock  of  $300,000,  is  making  arrangements  for 
the  erection  of  a  power  plant  at  Clarendon  gorge  on  the  Mill  River.  It 
is  proposed  to  develop  about  6000  hp  at  an  estimated  cost  of  about 
3500,000.  The  company  has  applied  to  the  Board  of  Aldermen  of  Rut- 
land for  the  appointment  of  a  committee  to  locate  poles  for  wires  for  its 
transmission  lines  in  that  city.  It  is  expected  to  have  tlie  plant  in 
operation  and  supply  electricity  in  Rutland  by  Jan.  1,  1912.  L.  B.  Dow. 
of  Boston,  Mass.,  is  president  of  the  company  and  F.  C.  Davis,  of 
Springfield,  is  secretary. 

FT.  ETHAN  .ALLEN,  VT.— The  contract  for  building  an  addition  to 
pump  house  and  installing  electrical  pumping  machinery  and  remodeling 
electric-light  system  at  Ft.  Ethan  -Mien  has  been  awarded  to  L.  B. 
Jacobs,  of  Newark,   Del.,  for  $18,396. 

ALEX.-\NDRI.'\,  V.'^. — The  .Alexandria  County  Electric  Lighting  Com- 
pany has  executed  a  mortgage  for  $1,000,000  in  favor  of  the  PhiKidelphia 
Trust  Safe  Deposit  &  Insurance  Company,  of  Philadelphia.  Pa.,  to  se- 
cure an  issue  of  the  same  amount  in  bonds,  of  which  $300,000  are  to 
be  issued  at  once.  The  balance  are  not  to  be  issued  until  improve- 
ments or  extensions  have  been  made  and  .ictually  paid  for  and  must 
aggregate  15  per  cent  more  than  the  amount  of  bonds  issued  at 
that  time.  The  proceeds  of  the  $300,000  are  to  be  used  for  the  in- 
stallation of  new  equipment  in  the  company's  plant  on  the  river  front 
and  for  extension  of  its  service  into  adjacent  territory  not  now  served 
by  the  company.  The  company  is  a  reorganization  of  the  Alexandria 
Electric  Company.  Leo  P.  Harlow  is  vice-president  and  F.  R.  Wilier, 
general    manager. 

M.\RCUS.  WASH. — Work  has  commenced  on  the  construction  of  the 
new  electric-light  and  water  systems  being  promoted  by  H.  \^.  Gates, 
of  Hillsboro,  Ore.  Electricity  for  operating  the  electric  plant  will  be 
transmitted  from  Meyers  Falls.  The  cost  of  the  electric  system  is  esti- 
mated at  $10,000  and  that  of  the  water  works  at   $25,000. 

ZTLLAH,  W.\SH.— The  Zillah  Light  &  Water  Company,  organized  by 
loc?it'  men.  is  planning  to  install  an  electric-light  plant  to  furnish  elec- 
tricity  10  light  the  town   and  for  manufacturing  plants. 

MORG.ANTOWN,  W.  VA.— The  Cheat  River  Development  Company, 
recently  incorporated  with  a  capital  stock  of  $50,000,  is  planning  exten- 
sive developments  along  the  Cheat  River  for  which  surveys  are  now 
being  made.  The  work  will  include  the  erection  of  a  dam  and  large 
power  plant.  Charles  W.  Held,  W.  L.  Hyatt,  John  M.  Glcason,  Frank 
P.  Weaver  and  Glenn  Hunter,  all  of  Morgantown,  W.  \'a.,  are  in- 
terested in  the  project. 

MENDOTA,  WIS.— Bids  will  be  received  by  the  State  Board  01  Con- 
trol, Washington  Building,  Madison,  Wis.,  until  Aug.  2,  for  construction 
of  central  heating  and  power  station  at  the  Wisconsin  State  Hospital 
for  the  Insane,  at  Mendota,  Wis.,  according  to  plans  and  specifications 
prepared  by  H.  J.  Thorkelson,  consulting  engineer,  Madison,  Wis.,  which 
are  on  file  at  the  office  of  the  State  Board  of  Control,  office  of  the 
superintendent  of  the  State  Hospital  for  the  Insane;  Builders  and 
Traders'  Exchange,  Milwaukee,  Wis.,  and  the  office  of  the  consulting 
engineer,  Madison,  Wis.  W.  H.  Graebner  is  president  State  Board  of 
Control. 

ST.  N.AZIANZ,  WIS.— The  Oslo  Dam  Electric  Light  Company,  it  is 
reported,  is  planning  to  supply  electricity  in  St.  Nazianz,  and  will  also 
furnish    electrical   service   in    Cato    and   Whitelaw. 

VANCOUVER,  B.  C,  CAN.— -Arrangements  have  been  made  by  the 
British  Columbia  Electric  Railway  Company  to  export  electricity  from 
Canada  into  the  town  of  Sumas.  Wash.,  under  an  agreement  to  fur- 
nish electrical  energy  to  the  municipality  of  Sumas  for  a  term  of  ten 
years.  The  taxpayers  have  voted  to  appropriate  funds  necessary  to 
erect  the  transmission  line  and  distributing  system  for  electrical  service 
in   that  town. 

BRANDON,  MAN.,  CAN. — The  date  for  receiving  tenders  for  two 
2,000. 000-gal.  variable-speed  pumps  and  other  machinery  necessary  to 
equip  the  municipal  pumping  station  to  be  operated  by  electricity,  and 
to  be  installed  so  as  to  permit  the  present  steam  plant  to  be  used  as  a 
duplicate,  has  been  extended  from  July  17  to  Aug.  7.  Tenders  will  also 
be  received  for  a  Diesel  gas  engine  of  same  capacity.  Harry  Brown  is 
clerk  of  City  Council. 

WINNIPEG,  MAN.,  CAN.— Announcement  has  been  made  by  Mayor 
Evans,  of  Winnipeg,  that  the  city  of  Winnipeg  has  decided  to  purchase 
the  property  of  the  Winnipeg  Electric  Railway  Company,  which  includes 
an  electric  railway  system,  with  franchise  of  fourteen  years  to  run, 
power  plant,  located  60  miles  east  of  the  city,  and  an  electric  plant  and 
gas  plant.     The  consideration  is  said  to  be  $15,000,000. 

MIMICO',  ONT.,  CAN.— The  Village  Council  has  rejected  the  offer 
of  the  Hydro-Electric  Commission  to  supply  electricity  on  the  ground 
that  the  municipality  was  not  large  enough  to  undertake  the  project 
at  present.  The  Council  has  decided  to  enter  into  a  contract  with  the 
Erindale  Power  Company,  of  Erindale,  Ont.,  to  supply  fifty  street  lamps 
for  a  term  of  three  years,  at  $600  per  year.  .At  the  expiration  of  the  con- 
tract it  is  expected  that  the  municipality  will  be  in  a  position  to  enter 
the  Hydro-Electric  power  union.  The  proposition  submitted  by  the 
Hydro-Electric  Commission  would  cost  the  town  from  $2,000  to  $3,000 
per   year  to   install  and  maintain  a   plant,   this  amount  including  interest 


on    $7,500,    which    was    the    estimated    ccst    of    installing    the    imini, ' 
plant.     It  is  understood  that  the  late  for  private  consumers  for  duu. 
lighting    will    be    either    6    cents    per    kw-hour    or    the    Toronto    hv 
electric    rate    of    4    cents   per    hundred    square    ft.    of    floor   area,    ]>ln. 
cents  per  kw-hour   for  all   energy  consumed. 

ORILLIA,  ONT.,  CAN.— The  ratepayers  on  July  17  voted  in  favor 
the  by-law  appropriating  $80,000  for  enlarging  the  municipal  electriclr 
plant. 

PORT  STANLEY,  ONT,  CAN.— A  by-law  appropriating  $12,750 
the  installation  of  hydroelectric  power,  to  be  supplied  by  the  Hyd 
electric  Pov/er  Commission,  will  be  submitted  to  the  ratepayers  abt 
.Aug.  9.  The  cost  of  the  entire  project  is  estimated  at  about  $2O,0C 
the  amount  over  $12,750  will  be  advanced  by  the  Hydroelectric  Pov 
Commission.  The  local  electric  plant  and  distributing  system,  owr 
by  Walter  Mitchell,  will  be  taken  over  by  the  city  at  a  cost  of  $6,8: 
.As  soon  as  the  work  is  completed  a  transmission  line  will  be  extend 
to   Sparta  to  supply   electricity  to   farmers  and   residents   in   that  distri 

STRATFORD,  ONT.,  CAN.— The  Stratford  Light  and  Heat  Comn- 
sion  is  considering  a  proposition  submitted  by  the  H.  W.  Joh 
Manville  Company  to  utilize  the  boilers  in  the  municipal  plant  for  ste. 
heating  purposes.  The  local  system  is  operated  by  electrical  enei 
supplied  by  the  Hydro-Electric  Commission,  the  local  plant  lie 
maintained  for  emergency   purposes. 

TORONTO,  ONT.,  CAN.— Announcement  of  a  reduction  in  ' 
rate  for  electricity  has  been  made  by  the  Toronto  Electric  Li} 
Company  to  meet  the  prices  of  the  Hydroelectric  system.  Un- 
the  new  schedule  there  will  be  no  minimum  charge  and  no  charge  v 
be  made  for  lamp  renewals,  and  the  rates  for  electricity  for  lamps  are 
follows:  For  four,  five  and  six-room  house,  the  first  10  kw-hours  will 
charged  at  the  rate  of  8  cents  per  kw-hour,  after  that  3  cents  per  V 
hour;  for  seven  and  eight-room  houses,  the  first  15  kw-hours  the  cha 
will  be  8  cents  per  kw-hour,  all  over  that  amount  3  cents  per  kw  h" 
for  nine  and  ten-room  houses,  first  20  kw-hours,  8  cents  per  kw-h.i 
over  that  3  cents;  for  eleven  and  twelve-room  houses,  first  23  1 
hours,  8  cents  per  kw-hour,  over  that  3  cents.  Larger  houses  will 
charged  a  special   rate,  according  to  installation. 

TORONTO,    ONT.,    CAN.— It   is   reported   that   plans    have   been   c 
pleted   by   Sir  William   MacKenzie   and  R.   J.   Fleming   for   the   consch 
tion    of   the    following   companies:      The    Toronto'  Railway    Company, 
Toronto     Power     Company,     the     Electrical     Development     Company. 
Toronto  Electric  Light  Company,  the  Metropolitan  Railway  Company, 
Toronto    &    Scarboro    Railway    Company,    the    Mimico    Electric    Railw 
Company   and   the   Toronto   &    Suburban    Railway.      In    addition  to  ab( 
companies    the    projected    Toronto    &     Eastern    Railway,     in    which    ? 
MacKenzie  and  Mr.  Mann  are  interested,  is  to  be  operated  in  connect; 
with   the   Canadian   Northern   Railway.      The   Toronto   &  Eastern   Rail» 
is    an    electric    line    extending    from    Toronto    to    Niagara    Falls   over 
right-of-way    of   the    Electrical    Development    Company.      Negotiations 
said  to  be  under  way  for  taking  over  the  People's  Radial   Railway  i'< 
pany.    which    proposes    to    operate    through    middle-western    Ontario. 
J.  Fleming,  manager  of  the  Electrical  Development  Company,  the  Toro: 
Power   Company   and   the  Toronto   Railway   Company,   which  controls 
Toronto   and   York   Radial   Railway   Company,    it   is   stated,    will   soon 
come  manager   of  the   Toronto   Electric   Light  Company. 

MONTRE.AL,  QUE..  CAN. — .Announcement  has  been  made  by 
Grand  Trunk  Railway  system  that  it  will  adopt  the  telephone  sysi 
for  train  dispatching  over  its  entire  system.  The  cost  of  insta 
tion  of  the  telephone  system  is  estimated  at  $500,000.  and  will  inch 
three  circuits.  W.  W.  Ashald,  of  Montreal.  Que.,  Can.,  is  superintend 
of  telegraph. 

NORIA,  SONORA,  MEN.— H.  A.  Smith,  of  Tucson,  Ariz.,  it  is 
ported,  is  planning  to  erect  a  large  power  plant  near  Noria,  Sono 
Mex.,  for  the  purpose  of  supplying  electricity  to  the  mines  and  smelt 
in  this  vicinity  and  also  for  lighting  the  town  of  Llano. 

OAN.AC.A,     MEX.— The     installation     of     a    large     hydroelectric    \<i 
in    Tomellin    Canyon,    in    the    State    of    Oaxaca,    is    being    promoted 
Maurice    Clark.       A    large    number    of    provisional    contracts    have    b' 
placed    by    Mr.    Clark    in    the    mining    districts    within    a    radius   of 
miles    of   the   proposed    plant. 

P.ACHUCA,  HIDALGO,  MEX.— Plans  are  being  prepared  by  Andt 
Mackenzie  for  the  installation  of  a  large  hydroelectric  plant  in  1 
State.  It  is  proposed  to  utilize  the  water  powers  of  the  Tula  : 
Moctezuma  Rivers  to  generate  electricity  for  transmission  to 
Zimapan  district,  where  it  will  be  used  to  operate  the  machinery  in 
mines  and  mills. 


New  Industrial  Companies. 

THE  BIJUR  MOTOR  LIGHTING  COMPANY,  of  New  York,  N. 
has  been  incorporated  with  a  capital  stock  of  $375,000  by  George 
Engelhard.  17  East  Ninety-seventh  Street,  New  York,  N.  Y.;  Chester 
Mann,  of  20  Conklin  Avenue,  Brooklyn,  N.  Y.,  and  Marian  I.  Demps 
28  St.  Nicholas  Place,  New  York,  N.  Y.  The  company  proposes 
manufacture  electric  apparatus,  lighting  apparatus  for  autos  and  ma 
facture  and  deal  in  auto  supplies,  etc. 

THE  INTERNATIONAL  FRITCHIE  COMPANY,  of  Wawarsing. 
Y.,  has  been  chartered  with  a  capital  stock  of  $500,000.  The  m 
poiators  are:  D.  O'Connor,  A.  Sheard  and  H.  A.  Fluckiger,  of  > 
York,  N.   Y.     The  company  proposes  to  manufacture  motor  vehicles. 
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HE  LAMONT  POWER  PRODUCER  &  ECONOMIZING  DEVICE 
IMPANY  has  filed  articles  of  incorporation  under  the  laws  of  the 
<ie  of  Delaware,  with  a  capital  stock  of  $30,000.  The  incorporators 
\:     S.  Lamont,  S.  E.  Chadwick  .ind  C.  R.  M.  Pyc,  Trenton,  N.  J. 

HE  McCUE  COMP.ANV,  of  Buffalo,  N.  Y.,  has  been  incorporated 
t.  J.  W.  Lansing,  I.  T.  tilcason,  B.  H.  Bean,  H.  A.  Kamman,  ot 
ItTalo,  N.  Y.,  and  C.  T.  McCuc,  of  Hartford.  The  company  is 
ctialixed  at  $70'). 000  and  proposes  to  manufacture  electric,  gasoline 
.•a  steam  vehicles. 

HE  NEW  YORK  FRITCHIE  COMPANY,  of  Waw.irsing,  N.  Y.,  has 
l;l  articles  of  incorporation  with  a  capital  stock  of  $200,000  for  the 
Impose  of  dealing  in  all  kinds  of  motor  vehicles,  etc.  The  incorporators 
i:  D.  O.  O'Connor.  .\.  Shcard  and  II.  A.  Fluckiger,  all  of  New 
Vk.  N.  Y. 

:HE  OIL  POWER  COMPANY,  of  New  York,  N.  Y.,  has  been 
crtercd  with  a  capital  stock  of  $100,000  for  the  purpose  of  manu- 
fturing  oil  and  other  engines.  The  incorporators  are;  L.  Wygodsky, 
jl..  C.  Keating,  C.  W.  Bunnell,  of  New  York,  N.  Y.;  J.  E.  Parsons, 
cMariners  Harbor,  and  W.   F.  Turner.  Jr.,  of  Jersey  City,   N.  J. 

■HE  PHIL.\DEIJ>IIIA  MOTOR  COMPANY  has  filed  articles  of 
i'orporation  under  the  laws  of  the  State  of  Delaware,  with  a  capital 
s-k  of  $100,000.  The  incorporators  arc:  J.  F.  Green,  of  Philadelphia, 
I:  1.  L.   Wol:ott  and   H.  R.   Martindale.   of  Dover,   Del. 

•HE  PORTLAND  ELECTROCHEMICAL  COMPANY,  of  Portland, 
3ine,  has  been  incorporated  with  a  capital  stock  of  $200,000  to  manu- 
fi;ire  and  sell  electrochemical  and  electrothermal  machinery  and 
J  ducts.  S.  Wilson  is  president  and  clerk,  and  E.  M.  Dyer  treasurer, 
bh  of  Portland,  Maine. 

HE  PROTECTION  DEVICES  COMPANY,  of  New  York,  N.  Y.. 
Ifib<«n  incorporated  with  a  capital  stock  of  $25,000  by  Colcord  Upton, 
18  Madison  .\vcnue,  Baltimore,  Md.;  C.  H.  Briscoe,  2388  Bedford 
iVnue,  Brooklyn,  N.  Y.,  and  James  .A.  .\lcNelus,  404  Sixth  Avenue, 
>V  York,  N.  Y.  The  company  proposes  to  manufacture  safety  de- 
T-s,  etc. 

■HE  J.  A.  SEITZ  COMPANY,  of  Syracuse,  N.  Y.,  has  been  chartered 
\h  a  capital  stock  of  $50,000  by  J.  A.  Seitz,  B.  M.  Seitz  and  J.  W. 
ftz.     The  company   proposes   to   manufacture   motors,    engines,   etc. 

JhE  SMITII-DELAHANTY  ELECTRIC  PUMP  COMPANY,  of 
I^tford,  Conn.,  has  been  incorporated  under  the  laws  of  Connecticut. 
1^  company  proposes  to  make  a  specialty  of  a  rotary  pump  that  it 
V  developed,  and  also  a  piston  for  automobile  engines,  for  which  a 
r*nt  has  been  issued.  The  company  will  also  manufacture  electric 
ejernors   and   electric    switches. 

iHE  STANDARD  CEMENT  POLE  COMPANY  OF  AMERICA,  of 
JVey  City,  N.  J.,  has  filed  articles  of  incorporation  with  a  capital  stock 
04300,000  for  the  purpose  of  manufacturing  cement  poles  known  as 
*'flbeIlo-Santi'  reinforced  cement  poles.  The  incorporators  are:  John 
Sjti,  10  Wall  Street;  Samuel  Weiner  and  V.  C.  Bogardus,  150  Nassau 
Sttl,  aU  of  New  York,  N.  Y. 

'he  STANLEY  DIFFERENTIAL  HUB  COMPANY,  of  Logansport. 
It.,  has  been  incorporated  by  E.  D.  Morgan,  G.  W.  Stanley,  Zachary 
Tlor  and  Joseph  Taylor.  The  company  is  capitalized  at  $60,000  and 
pposcs  to  establish  a  plant  to  manufacture  parts  of  machinery  used  in 
arpmobiles  and  electrical  devices  and  supplies  of  all  kinds. 
^HE  ST.ATISTICAL   SERVICE   COMPANY,   cf   Jersey   City,    N.   J., 

y  been   chartered    with    a    capital    stock    of    $100,000    by   A.    R.    Smart. 

^E.    Gore   and    J.    R.    Turner,    of    Jersey    City,    N.    J.      The    company 

nooses   to    perform    tabulations    and    calculations    by    use    of   mechanical 

0  electrical    devices,    etc. 
IICHARD  H.  THOMAS,  Inc..  of  New  York,  N.  Y..  has  filed  articles 

c,  incorporation    with    a    capital    stock    of    $12,000    for    the    purpose    of 

naufacturing   and    dealing   in   gas    engines,    mill    supplies,    etc.      The    in- 

cporators    are:      J.    M.    Shellabarger,    30    Church    Street.    Charles    B. 

bilker.    176    Centre    Street,    and    E.    M.    Hardy.    30    Church    Street,    all 

a  New   York,  N.   Y. 
"HE  WARD    EQUIPMENT   COMPANY,    of   New    York,   N.    Y.,   has 

•Jn    granted    a    charter    with    a    capital    stock    of    $1,000,000    to    manu- 

fjture  contracting  machinery,    tools,    supplies,    railway   construction    sup- 

r;5.  etc.     The   incorporators   are:      L.    F.    Purtill,   U.    D.    Thomas,  both 

ojNew  York,  N.  Y.,  and  \V.   S.   Woodrow,  of  Brooklyn,  N.   Y. 
^HE  WILSON  STOR.^GE  BATTERY  COMPANY,  of  New  Y'ork,  N. 

V  has  been    incorporated    with    a    capital    stock    of    $200,000    by    F.    D. 

tderwood,  J.  C.   Stuart,  of  New  York,  N.  Y.,  and  D.  H.  Wilson,  Jr., 

0  Meadville.    Pa.      The   company    proposes   to    manufacture    storage    bat- 


New  Incorporations. 

jAN  FRANCISCO,  CAL.— Articles  of  incorporation  have  been  filed 
'  the  California  Consolidated  Light  &  Power  Company,  with  a  capital 
Sfk  of  $5,000,000.  by  C.  S.  Goodrich.  J.  T.  Pigott,  T.  E.  Palmer, 
C;.ver  O'Conner  and  G.  R.  Ray. 

EROY,  ILL. — .\rticlcs  of  incorporation  have  been  filed  for  the  Leroy 
Tiephone  Company  with  a  capital  stock  of  $15,000  by  B.  F.  Baker,  Celia 
t  Baker  and  A.  J.  Keenan. 
'ETERSBURG,    ILL. — .\rticles    of    incorporation    have    been    filed    for 


the  Peoples  Telephone  &  Telegraph  Company,  of  Menard  County,  with 
a  capital  stock  of  $100,000  by  D.  W,  Fmckelton,  .^.  J.  Parsons  ami 
Henry  H.  Colby,  all  of   Petersburg. 

SHERID.VN,  IND.— The  Bakers  Corner-Horton  Telephone  Company 
has  tiled  articles  of  incorporation  with  a  capital  stock  of  $6,000.  The 
incorporators  are:     Charles  B.  Jones,  Frank  M-   Folk  and  Ernst  Hodson. 

WISCASSET,  ME.— The  Wiscasset  Electric  Light  &  Power  Com- 
pany has  been  granted  a  charter  with  a  capital  stock  of  $10,000.  The 
company  proposes  to  supply  electricity  in  the  town  of  Wiscasset  for 
lamps  and  motors.  Electricity  for  operating  its  system  will  be  sttlurcl 
horn  the  Portland  Power  &  Development  Company's  plant  at  Damans 
cotta  Mills.  Herbert  W.  Hawes  is  president  of  the  Wiscasset  Electric 
Light  &  Power  Company,  and  .'\.  R.  Smith  is  treasurer. 


Personal. 


MR.  MARTIN  A.  OBERLANDER,  of  the  Western  Electric  Company, 
ew    York,    returned   last    week    from    Europe   after    an    absence   of    two 


MR.  R.  E.  T.  PRINGLE.  who  formerly  represented  the  Moloney 
Electric  Company,  of  St.  Louis,  in  Montreal,  has  been  appointed  manager 
of  the  company's  new  plant  at  Windsor,  Ont. 

MR.  D.  A.  HEG.iRTY,  whose  association  with  the  New  Orleans  Rail- 
way &  Light  Company  was  noted  in  this  column  last  week,  will  be 
general  manager  for  that  company  of  its  railway  operating  department 
and  the  commercial   electric  department. 

MR.  VAL.  A.  FYNN,  well  known  for  his  writings  and  inventions  re- 
lating to  alternating-current  commutator  motors,  has  returned  to  Lon- 
don, England,  after  spending  considerable  time  in  this  country  de- 
veloping new   types  of  motors   for  the  American  market. 

MR.  TH0M.4S  DOIi'NS  has  been  appointed  by  the  Illinois  Stale 
Board  of  Administration  consulting  engineer  to  have  charge  of  electrical 
work  and  mechanical  work  at  the  seventeen  State  charitable  institutions, 
with   headquarters  in  the  offices  of  the  board  at  Springfield. 

.MR.  CHARLES  A.  RICHARDSOX,  of  the  Boston  office  of  the  Postal 
Telegraph  Company,  has  been  advanced  to  superintendent  of  the  New- 
England  section.  For  ten  years  Mr.  Richardson,  who  started  with  thc 
company  as  an  operator,  has  been  manager  of  the  Boston   Postal  office. 

MR.  E.  E.  W.iLL.ICE,  for  some  time  past  in  the  service  department 
of  the  General  Vehicle  Company,  in  Boston,  has  been  promoted  to  the 
head  of  his  department.  He  will  have  charge  of  all  installations  and 
mechanical  details   for  the   General  Vehicle   Company  of  New  England. 

C.APT.  D.  DE  KHOTINSKY,  who  will  be  remembered  by  older  readers 
as  one  of  the  earliest  European  incandescent  lamp  makers,  has  been 
appointed  curator  of  the  Kent  Chemical  Laboratory  at  the  University  of 
Chicago— a  positi(fn  for  which  his  unusual  experience  in  both  mechatlical 
and  chemical  work  fits  him   admirably. 

MR.  CHARLES  R.  VSDERHILL  has  been  appointed  electrical  engi- 
neer for  the  Acme  Wire  Company,  with  offices  at  New  Haven,  Conn. 
Mr.  Underbill  was  until  recently  superintendent  and  chief  engineer  for 
the  .'vmerican  Electric  Fuse  Company  of  Muskegon,  Mich.  He  is  the 
inventor  of  a  number  of  signaling  and  wireless-telegraph  devices  and  is 
the  author  of  a  work  on  electromagnet  windings  in  which  a  number  of 
original   formulas  are  given. 

MR.  THEODORE  H.  CURTIS  has  been  appointed  mechanical  engineer 
of  the  Chicago  .^ssociation  of  Commerce's  committee  of  investigation  on 
smoke  abatement  and  electrification  of  railroad  terminals.  He  has  been 
superintendent  of  motive  power  and  machinery  of  the  Louisville  &  Nash- 
ville Railroad.  Like  Mr.  Burt,  the  chief  engineer  of  the  committee,  Mr. 
Pattison,  the  electrical  engineer,  and  Mr.  Evans,  the  terminal  engineer, 
Mr.   Curtis  is  a  practical   railroad  man. 

MR.  M.  S.  SEELM.4X,  JR.,  of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn,  has  resigned  as  editor  of  the  N.  E.  L.  A.  Question  Bo.v, 
which  will  hereafter  be  edited  by  Mr.  Ernest  .\.  Edkins,  of  the  Com- 
mon.vealth  Edison  Company.  The  work  on  the  Question  Box  is  a 
labor  of  love  and  has  been  ably  handled  by  Mr.  Seelman,  who  made  an 
enviable  record  as  editor.  Mr.  Edkins  is  not  without  editorial  experience, 
however,  having  edited  the  Edison  Round   Table  for  some  time. 

MR.  C.  S.  RUFFNER  has  opened  an  office  for  the  Mississippi  River 
Power  Distributing  Company  in  the  Post  Building,  St.  Louis,  preparatory 
to  the  construction  of  the  transforming  substation  which  will  receive 
100.000-volt  hydroelectric  energy  from  the  Keokuk  development,  distrib- 
uting it  among  the  local  power  companies  for  augmenting  their  steam- 
station  output.  .-Mthough  but  thirty-one  years  of  age,  Mr.  Ruffner  has 
enjoyed  unusual  experience  in  large  power-transmission  work  with  the 
Telluride  Power  Company  and  the  Central  Colorado  Power  Company  in 
the  West.  He  is  a  graduate  of  the  University  of  Missouri  and  is  a 
member    of   the    .\merican    Institute    of    Electrical    Engineers 

MR.  PUTX.'IM  .4.  BATES  has  been  appointed  director  of  agricultural 
engineering  and  machinery  exhibits  for  the  American  Land  and  Irriga- 
tion Exposition,  which  is  to  be  held  in  Madison  Square  Garden  ne.xt 
November.  This  exposition  has  on  its  advisory  and  governing  board 
the  Governors  of  over  twenty  States  and  the  presidents  of  several  of  the 
largest  railroad  systems,  including  the  New  York  Central,  Pennsylvania, 
Burlington  and  Union  Pacific.  It  is  the  intention  of  Mr.  Bates  to  give 
particular    attention    in    his    department    to    electrical    applications,    which 
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are  now  multiplying  so  rapidly  in  the  rural  districts.  At  the  r^'^^ent  mo- 
ment he  is  engaged  with  Mr.  T.  C.  Martin  in  the  issuance  of  a  series  of 
articles  in  a  popular  periodical  on  the  utilization  of  central-station 
circuits  for  country  properties  and  small  farms  within  striking  distance 
of  central   power   houses. 

MR.  JOHN  L.  FAY  has  resigned  as  superintendent  of  construction  of 
the  overhead  system  of  the  Union  Electric  Light  &  Power  Company,  St. 
Louis,  to  become  general  sales  engineer  of  the  firm  of  W.  N.  Matthews  & 
Brother,  of  the  same  city.  The  departure  of  Mr.  Fay  from  the  central- 
station  company  was  marked  by  a  farewell  banquet  tendered  by  Chief 
Engineer  S.  B.  Way,  and  on  July  15  the  electrical  department  of  the 
Union  company  also  gave  a  banquet  at  which  sixty-eight  former  associates 
were  present,  and  during  which  a  diamond  ring  was  presented  to  the  guest 
of  honor.  Mr.  Fay  entered  the  electrical  field  in  the  early  eighties,  his 
first  experience  being  in  connection  with  the  Vanderpoele  series  arc 
system.  .After  serving  in  the  operating  branch  of  the  Elgin  Arc  Light 
Company.  Elgin,  111.,  he  joined  the  National  Electrical  &  Manufacturing 
Company,  of  Eau  Claire,  Wis.,  to  take  charge  of  the  construction  of  small 
central  stations  throughout  the  country.  In  1891  he  went  with  the 
Tucker  Electrical  Equipment  Company,  of  New  York  City,  with  which 
he  had  charge  of  field  work  in  the  construction  of  isolated  plants,  and 
two  years  later  joined  the  Dundee  Electric  Light  Company  and  Dundee 
Electric  Railway  Company  as  superintendent  of  construction.  From 
1897  to  the  present  Mr.  Fay  has  been  superintendent  of  overhead  and 
underground  construction  with  the  Laclede  Power  Company,  the  Im- 
perial Electric  Light  &  Power  Company  and  the  Union  Electric  Light  & 
Power  Company.  He  is  the  inventor  and  patentee  of  a  number  of  elec- 
tric devices,  among  others  being  the  Fay  insulator,  which  eliminates  the 
use  of  a  tie  wire. 


Obituary. 


HILLIAM  PEKN  HAZELTINE,  for  many  years  electrical  superin 
tendent  of  the  Lynn  Gas  &  Electric  Company,  died  July  18  in  Lynn,  Mass., 
after  a  protracted  illness.  He  was  a  native  of  New  Hampshire  and  for 
a  time  was  principal  of  the  evening  drawing  school  in  Lynn.  He  was 
one  of  the  first  constructing  engineers  of  the  Thomson  Houston  Elec- 
tric Company  and  in  1890  became  connected  with  the  Lynn  Gas  & 
Electric  Company.  He  was  a  graduate  of  the  Lynn  High  School  and  ot 
the    Friend    School    in   Providence.      A    widow   and    four    children    survive 


Trade  Publications. 


RUBBER  PACKING.— The  Mechanical  Rubber  Cgmpany,  Cleveland, 
Ohio,  has  issued  Section  D  of  its  loose-leaf  catalog  devoted  to  rod  pack- 
ings, sheet  packings  and  gaskets.  Those  illustrated  are  intended  for 
ordinary  service. 

DIRECT-CURRENT  INTERPOLE  MOTORS.— Veritys  Ltd.,  of  Bir- 
mingham, Eng.,  has  issued  publication  No.  634  on  direct-current  interpole 
".Vston"  motors.  The  publication  consists  chiefly  of  a  schedule  of  out- 
puts and  prices. 

ENGINE-T\TE  GENERATORS.- The  Lincoln  Electric  Company, 
Cleveland,  Ohio,  has  issued  a  bulletin  describing  its  engine-type  gene- 
rators, which  are  built  in  ratings  ranging  from  iTyi  kw  to  300  kw.  The 
make-up  of  the  machines  is  described  in  detail. 

RHEOSTATS.— The  American  Fuse  Company,  Muskegon,  Mich,  manu- 
facturer of  the  Allen-Bradley  type  of  rheostats,  starters  and  controllers, 
has  issued  a  loose-leaf  price  list  on  its  compression  rheostats  for  alternat- 
ing-currenl  and  direct-current  work,  including  battery-charging  work. 

AUTOMATIC  SECTION  INSULATORS.— A  folder.  No.  4206,  on 
Westinghouse  automatic  section  insulators  has  been  issued  by  the  West- 
inghouse  Electric  &  Manufacturing  Company.  The  folder  gives  the 
applications  with  style  numbers,  sizes  of  wire  and  cross-sectional  views. 

MAZDA  LAMPS.— Bulletin  No.  4850,  recently  issued  by  the  G»ntral 
Electric  Company,  describes  the  new  drawn-wire  tungsten  filaments  with 
which  "Mazda"  lamps  are  now  equipped.  The  bulletin  states  that  the 
pressed  tungsten  filaments  formerly  made  were  inclined  to  be  delicate; 
the  drawn-wire  filaments  now  used  in  these  lamps  do  not  suffer  fioui 
this  disadvantage,  inasmuch  as  they  are  many  times  stronger  at  all 
periods  during  life. 

AUTOMOBILE  INSTRUMENTS.— The  General  Electric  Company 
has  recently  issued  Bulletin  No.  484S,  describing  its  new  combination 
ammeter  and  voltmeter.  This  instrument  is  inclosed  in  a  dust-proof 
and  moisture-proof  aluminum  case,  and  is  designed  to  withstand  the 
constant  vibration  and  exposure  incident  to  service  on  electric  vehicles. 
The  publication  contains  dimension  and  connection  diagrams  and  illus- 
trations in  actual  size  of  tke  scales. 

SINGLE-PHASE  INDUCTION  MOTORS.— Bulletins  Nos.  3142  and 
3143  issued  by  the  Emerson  Electric  Manufacturing  Company,  St. 
Louis,  Mo.,  arc  devoted  to  descriptions  of  single-phase  induction  motors 
of  the  full-load-start  clutch  type,  back-geared  with  countershaft,  in 
sizes  ranging  from  '/j  to  ',4  hp,  and  without  back  gear  in  sizes  ranging 
from  1-20  to  yi  hp  respectively.  Although  built  in  frames  familiar  to 
small  motor  users  for  some  years,  the  motors  embody  improvements  in 
design. 


AVERAGING  INSTRUMENT  FOR  CIRCULAR  CHART  KECOK  . 
— The  Bristol-Durand  radii  averaging  instrument  for  circular  chart  :. 
ords  is  described  in  Bulletin  No.  147.\  issued  by  the  Bristol  Comp  , 
Walerbury,  Conn.  It  can  be  applied  to  records  of  any  kind  on  circ  r 
charts  of  uniform  graduations,  such  as  records  of  watts,  amperes,  i 
sure,  etc.,  making  recording  instruments  equipped  with  circular  cb  s 
available  for  a  number  of  applications  for  which  it  was  previously  thoi 
necessary  to   use   instruments   using  straight-line   or   striped-record  cli: 

MOTOR  CONTROL  IN  NEW  YORK  CITY.— A  handsomely  exec 
booklet  entitled  "Cutler-Hammer  Control  in  New  York  City"  has  beei 
sued  by  the  Cutler-Hammer  Manufacturing  Company,  Milwaukee,  \ 
illustrating  and  describing  installations  of  its  motor  and  lighting  conlr 
New  York  buildings,  which  include  a  number  of  interesting  features. 
map  of  the  city  bound  into  the  booklet  proved  especially  useful  at  the  i 
of  the  volume's  appearance  during  the  recent  National  Electric  ! 
.\ssociation  convention,  as  copies  were  sent  to  members  and  visili 
attendance. 

TOBIN    BRONZE. — The    Ansonia    Brass    &    Copper    Company,    j« 
York,    has    issued    a    booklet    on    tobin    bronze    which    is    a    combinail 
of    copper    and    other    metals.     Its    tensile     and    transverse    strengtl  « 
the    same    as    ordinary    mild    steel    and    it    is    adapted    for    a    variety 
purposes    wiiere    a    strong,    non-corrosive    metal    is    required.      When 
ished  it  has  a  bright  golden  color.      Its   specific   gravity  is  8.379.     \\ 
used    in    the    form    of    rolled    plates,    bolts    and    rivets    in    contact 
salt   water   it  has  given   favorable   results.      In   weight   it   is  slightly 
than    copper. 

SWITCHING  APPARATUS  AND  MEASURING  INSTRUMEN 
— Dr.  Paul  Meyer,  A.  G.,  Berlin,  Germany,  has  issued  an  attr.i 
catalogue  on  switching  apparatus  and  switchboard  instruments 
high-tension  work  up  to  25,000  volts.  The  catalogue  is  divided 
eight  chapters  devoted  to  oil  switches  for  switchboards;  switch  cabir 
fuses  and  protective  devices;  instruments;  ground  detectors 
synchronizing  apparatus;  lightning  arresters;  switch  pedestals,  bt 
boards,  etc.,  and  the  final  chapter  gives  the  dimensions  of  the  vai 
apparatus   described. 

PORCELAIN    DECORATIVE    SOCKETS    AND    RECEPTACLE  - 
Pass   &   Seymour,   Inc.,    Solvay,   N.    Y.,   have  issued    Form   No.   670.- 
scribing    their    ready-wired    porcelain    receptacles    and    their    applicati 
The   receptacles  are  designed  to  be   attached  to   a  building  or   any  si 
lure  desired  to  be  outlined  in  electric  light.     They  carry  the  wires  1 
from    the    wall    and    carry    the    screws    2V'2    in,    apart    on    centers, 
wires    are    sealed    and   every    connection    between    the    terminals  and 
wire  is  soldered.      Ready-wired   receptacles  may  be  supplied  in  strea' 
of  any  length   up  to    1,000  ft. 

ELECTRIC  CRANES  AND  CONVEYORS.— The  Pawling  &  Harn 
feger  Company,  Milwaukee,  Wis.,  has  issued  an  attractive  new  48- 
catalogue,  "The  Plant  and  Its  Products,"  covering  the  subjects  o 
products,  which  include  electric  cranes,  traveling  hoists,  lumber  conve 
drills,  boring  machines,  grab  buckets,  etc.  The  company  manufacturi 
own  motors  and  controllers  for  its  hoisting  and  conveying  equipii 
Several  pages  of  the  catalogue  are  given  over  to  description  and  illu 
tions  of  the  very  complete  mechanical  plant  of  the  company  overloo 
the  Menominee  V^alley  at  Milwaukee. 

STEEL  CABINET.— The  Agutter-Griswold  Company,  Seattle,  W 
has  issued  a  leaflet  on  its  steel  gutter  box,  which  has  been  devel 
for  porcelain  cut-out  installations.  A  2.5-ft.  gutter  is  provided 
around,  with  liners  of  steel  instead  of  slate.  Standard  knockout  1 
are  punched  in  both  the  box  and  the  liners,  and  the  insertion  of  porc( 
bushings  in  these  holes  gives  a  most  satisfactory  job.  The  style  of 
struction  makes  the  low-priced  article  suited  especially  to 
class  of  wiring  work  which  is  too  good  for  ordinary  steel  boxes 
yet  is  not  good  enough  to  warrant  panelboards  in  plate-lined  cabine 

FIXTURES.— The  F.  \V.  Wakefield  Brass  Company,  Vermilion,  f 
has  issued  Catalog  No.  10,  devoted  to  electric  fixtures  for  tunt 
lamps.  A  new  commercial-type,  round,  patented  fixture  has  been  bro 
out,  which  is  especially  adapted  for  lighting  public  buildings,  ot: 
stores,  auditoriums,  etc.  The  body  is  constructed  on  the  same  prin 
as  the  company's  square  type,  that  is  the  arms  are  held  in  placi 
clasping  them  between  two  castings  in  the  body.  The  arms  are  i 
changeable,  and  any  stem  can  be  used  for  either  two,  three,  four  or 
lamps,  including  the  bottom  lamp.  The  fixtures  are  said  to  be  eas 
wire  and  to  hang,  and  to  possess  plenty  of  room  for  wire  connection- 

ARC-WELDING  DYNAMO.— The  Lincoln  Electric  Company,  C 
land,  Ohio,  has  issued  a  bulletin  on  its  arc  welder.  The  latter  is  fi 
mentally  a  variable  voltage  machine,  the  voltage  at  the  arc  depei 
entirely  on  the  amount  of  current  flowing.  There  is  no  ohniic  resist 
used  on  the  usual  work,  and  since  there  is  but  one  machine,  the  no 
losses  are  said  to  be  small  compared  with  those  of  a  motor-gene 
set.  Where  the  supply  is  alternating,  a  motor-generator  set  is  requ 
but  in  this  case  the  company  claims  to  be  able  to  eliminate  the  use  ol 
resistance,  so  that  the  efficiency  of  the  output  remains  high,  and 
regulation  is  said  to  be  as  good  as  it  is  when  the  supply  is  frc  ' 
direct-current  source. 

COMPARATOR.— The  potentiometer  has  for  many  years  .afford  = 
ready  means  for  the  standardization  of  direct-current  ammeters  and  ' 
meters,  and  previous  to  the  introduction  of  the  "comparator"  " 
were  no  means  comparable  with  the  potentiometer,  from  the  stand  i' 
of  simplicity,  for  the  calibration  of  alternating-current  ammeters  i" 
voltmeters.      With    the    comparator    such    instruments    can    be   calib  •'' 
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piiUy  and  accurately  from  1,20  amp  up  and  from  5  volts  up. 
1  iltemating-current-direct-currcnt  comparator  is  described  in  Cata- 
•  No.  "2  issued  by  the  Leeds  &  Northrup  Company,  Philadelphia, 
It  is  an  instrument  in  which  the  alternating  current  or  voltage 
'.ng  measured  is  compared  directly  with  a  direct  current  which  can  be 
curately  measured.  Its  action  is  the  same  whether  currenu  be  direct 
j  alternating. 

I  .: —  ____________ 


BUSINESS  NOTES. 


HR.  C.  H.   CL.\RK  has  been  appointed  to   take  charge  of  the  adver- 
^ng  department  of  the   Goulds  Manufacturing  Company,   Seneca   Falls. 
Y. 

THE  NORTHWEST  ELECTRICAL  EQUIPMENT  COMPANY, 
muftcturers'  agent,  formerly  at  530  Lumber  Exchange,  Portland, 
,e.,  has  moved  to  7  North  First  Street,  where  it  occupies  ground- 
or  ofiSces.  Mr.  Banes,  formerly  with  the  J.  C.  English  Company,  is 
inager  of  the  firm. 

icUTLERHAMMER,  FORTL.\XD  (ORE.)  OFFICE.— Because  of  in- 
leasing  business  in  the  Northwest,  Otis  &  Squires,  the  Pacific  Coast  agents 
,  the  Cutler-Hammer  Manufacturing  Company,  of  Milwaukee,  have  es- 
ulishcd  a  branch  office  in  Portland,  Ore.,  in  charge  of  Mr.  G.  L.  Priest, 
fl  located  at   229    Sherlock   Building. 

THE  YOUNGSTOWN  ARM.-'iTURE  &  CONSTRUCTION  COM- 
ANY  has  received  an  order  from  the  City  Investment  Company,  of 
eveland,  for  a  five-panel  combination  lighting  and  motor-control  switch- 
Ard,  and  an  order  for  a  seven-panel  switchboard  from  the  Republic 
^ber  Company,  of  Youngstown,  Ohio. 

CUTLER-HAMMER  OUTING.— The  fourth  annual  outing  of  the 
Jtler-Hammcr  Manufacturing  Company,  of  Milwaukee,  was  held  on 
ily  22  at  Waukesha  Beach.  There  were  a  baseball  game,  races  and 
aletic  contests,  a  guessing  contest  for  ladies  and  a  grab-bag  for  the 
ildren.  A  basket  luncheon  was  eaten  in  a  grove,  and  the  picnic  proved 
\  be  a  thoroughly  enjoyable   one. 

MLT(NING-LOEB  COMPANY.— A.  P.  Munning  and  W,  L.  Loeb  an- 
^unce  the  establishment  of  a  new  company,  with  main  office  and  works  at 
auwan,  N.  J.,  to  be  devoted  exclusively  to  the  design  and  manufacture 
■  electroplating  and  buffing  equipment  and  supplies.  The  company  has  a 
rge  and  modernly  equipped  plant  under  the  supervision  of  experts  of 
qg  experience  in   the  industry. 

TF.\N:MOTOR  W.\RMTH  BLAST.— The  Central  Electric  Company,  of 
■cago,  is  marketing  a  new  fan  motor  "Warmth  Blast,"  a  protected  heat, 
k  element  being  attached  to  the  blade  guard  of  the  fan  motor  and 
pnected  to  the  lead  wire  which  supplies  electric  current  to  the  motor 
^If.  The  fan  blowing  air  through  the  heated  coil  warms  the  air,  which 
jtum  warms  cold  rooms,  dries  wet  clothing  and  hair  and  keeps  the  show 
fidow  free  from  frost. 

THE  MORRIS  IRON  COMPANY',  of  S8  West  Street,  New  York  City, 
^rts  an  increased  business  in  the  ornamental  lighting  field.  .Mthough 
*  company  manufactures  a  large  number  of  designs,  the  principal  calls 
;  for  fi%-c-larap  standards  with  four  inverted  and  one  upright  globe; 
t  poles  for  luminous  or  magnetite  arc  lamps,  and  combination  trolley 
fi  lighting  poles.  Recent  orders  include  five-lamp  standards  to  be 
Jtalled  at  Marshal,  Mich.,  and  Richmond,  Va. 

tLEVELAND  TWIST  DRILLS— At  the  Atlantic  City  convention  in 
kit  of  the  Railway  Master  Mechanics  and  Master  Car  Builders'  .-^s- 
tiation  the  Cleveland  Twist  Drill  Company  gave  a  demonstration  of  the 
pibilities  of  its  drills  for  high-speed  and  heavy  work.  The  highest 
V  of  drilling  speed  known,  it  is  stated,  in  machine  shop  practice  was 
Gained  by  a  15i-in.  "Paragon"  flat-twist  drill,  which  removed  70.35  cu. 
''  of  cast  iron  in  one  minute,  and  repeatedly  cut  through  a  billet  at  the 


rate  of  57  J^  in.  per  minute,  or  almost  I  in.  per  second.  In  another 
test  a  2^i-in.  milled  drill  cut  sixty-eight  holes  through  a  billet  of  ma- 
chinery steel  4J4   in.   thick  without  being  reground. 

THE  U.  S.  ELECTRICAL  MANUF.\CTURING  CO  .MP  ANY,  Los 
Angeles,  Cal.,  reports  the  sale  and  installation  of  U.  S.  motors  for  in- 
dividual drive  during  the  month  of  June  to  the  following  southern  Cali- 
fcrnia  concerns;  Los  Angeles  Manufacturing  Company,  six  motor.s, 
total  75  hp;  Washington  Iron  Works,  twelve  motors;  Roberti  Brothers, 
twelve  motors;  Western  Sanitary  Enameling  Company,  seven  motors; 
Brenan  Shoe  Company,  twenty  motors;  Artistic  Hardware  &  Fixture 
Company,  nine  motors;  San  Francisco  Elevator  Company,  eight  motors; 
Diamond  Laundry  Company,  seven  motors;  Royal  Laundry  Company, 
six  motors;  Charles  C.  Chapman,  four  motors;  Brock  &  Feagans,  four 
motors. 

.VSHLEY  P.  PECK,  for  six  years  identified  with  the  ATlis-Clialniers 
Company  as  sales  engineer,  connected  with  its  New  York  office,  has 
recently  associated  himself  with  the  Terry  Steam  Turbine  Company  and 
A.  L.  Ide  &  Sons  as  district  sales  manager  for  each  firm  in  the  Middle 
West,  with  offices  at  814  People's  Gas  Building,  Chicago,  III.  Mr.  Peck 
was  prior  to  1902  actively  connected  with  the  machinery  sales  field  of 
Chicago,  and  since  that  date,  for  three  years,  was  manager  of  the  Mil- 
waukee district  sales  office  of  the  National  Electric  Company,  going  from 
Milwaukee  to  the  Allis-Chalmers  Company  at  New  York  in  1905.  He 
was  graduated  from  Purdue  University  in  the  class  of  1892,  with  the 
degrees  of  B.M.E.  and  E.E.,  and  is  an  associate  member  of  the  .\merican 
Institute  of  Electrical  Engineers. 

BUSCH,  SULSER  BROS.,  DIESEL  ENGINE  COMPANY.— A  list  of 
some  of  the  users  of  Diesel  OiT  Engines  has  been  distributed  by  the 
Busch,  Sulser  Bros.,  Diesel  Engine  Company,  St.  Louis,  Mo.  The  list 
contains  the  following  names  and  ratings  of  engines:  Sherman,  Tex., 
Gas  and  Electric  Company,  (675  hp) ;  South  Norwalk.  Conn.,  Electric 
Works,  (675  hp) ;  Bellefontaine,  Ohio,  Electric  Light  Plant,  (450  hp) ; 
Atlantic  Light  and  Power  Company,  Coeymans,  N.  Y.,  (240  hp) ;  Mans- 
field, Mass.,  Electric  Light  Company,  (465  hp) ;  Citizens'  Electric  Light 
and  Ice  Company,  Lebanon,  Ind.,  (570  hp) ;  Effingham,  HI.,  Electric 
Light  and  Power  Company,  (465  hp) ;  Camden,  N.  Y.,  Electric  Light 
Plant,  (170  hp);  Westerly,  R.  I.,  Light  and  Power  Company,  (1125  hp)  ; 
.Abilene.  Tex..  Light  and  Water  Company,  (450  hp) ;  Camden,  S.  C,  Ice 
and  Light  Company,  (395  hp) ;  Pittsfield,  Mass.,  Electric  Company,  (450 
hp) ;  Claremont,  N.  H.,  Power  Company,  (900  hp) ;  Bryan,  Ohio,  Light 
and  Water  Works,  (450  hp)  ;  Gloucester  County  Electric  Co.,  Pitman  Grove, 
N.  J.,  (225  hp);  Ennis,  Tex.,  Ice,  Light  and  Power  Company,  (350  hp) ; 
Cleburne,  Tex.,  Gas  and  Electric  Company.  (450  hp) ;  Robinson,  III.. 
Light,  Heat  and  Water  Company,  (225  hp) ;  Key  West,  Fla.,  Electrie 
Company.  (825  hp) ;  Thibodafx,  La.,  Ebctric  Plant,  (240  hp) ;  Menasha, 
Wis.,  Water  and  Light  Works,  (150  hp) ;  Baldwin  Locomotive  Works, 
Philadelphia,  Pa.,  (1350  hp) ;  International  Time  Record  Company,  Bing- 
liamton,  N.  Y.,  (120  hp) ;  Kent  Manufacturing  Company,  Clifton  Heights, 
Pa.,  (225  hp);  Samson  Cordage  Works,  Shirley,  -Mass..  (900  hp) ;  Trinity 
&  Brazos  V'alley  Railway  Company,  Teague,  Tex.,  (465  hp);  Grinnell 
Mills,  New  Bedford,  Mass.,  (450  hp) ;  Ball  Bros.  Glass  Manufacturing 
Company,  Muncie,  Ind.,  (675  hp) ;  Knabe  Piano  Company,  Baltimore. 
Md.,  (225  hp) ;  Gorham  Manufacturing  Company,  Providence,  R.  I., 
(450  hp);  .Airedale  Mills,  Pittsfield,  Mass.,  (120  hp);  Prairie  Pebble 
Phosphate  Company,  Mulberry,  Fla.,  (3600  hp);  Texas  &•  Pacific  Rail- 
way Company,  Marshall,  Tex..  (225  hp) ;  American  Optical  Company, 
Pouthbridge.  Mass.,  (1350  hp) ;  Grant  Yarn  Company,  Fitchburg,  Mass., 
(450  hp) ;  Fisher  Manufacturing  Company,  Fisherville,  Mass.,  (450  hp) ; 
United  Stales  Naval  Torpedo  Station,  Newport,  R.  I.,  (225  hp) ;  Kim- 
berly-Clark Company,  Neenah,  Wis.,  (1020  hp) ;  Columbia  Worsted  Mills. 
Wallingford,  Pa.,  (170  hp) ;  Anheuser-Busch  Brewing  .Association,  Bronx 
Ice  Plant,  New  Y'ork,  N.  Y.,  (570  hp) ;  United  Verde  Copper  Company, 
Jerome,  Ariz.,  (450  hp),  and  United  Gas  Improvement  Company,  Phila- 
delphia, Pa.,    (825   hp). 
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UNITED  STATES  PATENTS  ISSUED  JULY  18,  1911. 

((Prepared  by   Robert   Starr   Allyn,    16   Exchange   Place,  New   Y'ork.] 

•",953.  ELECTRIC  GARMENT  PRESSER;  J.  Bloch,  Cincinnati,  Ohio. 
•App.  filed  Oct.  17,  1910.  .A  pair  of  tubes  for  containing  incandes- 
cent lamps.     The  article  to  be  pressed  is  drawn  between  the  tubes. 

7.954.  ELECTRIC  PRESSER  FOR  NECKTIES  AND  OTHER  AR- 
TICLES; J.  Bloch.  Cincinnati,  Ohio.  App.  filed  Oct.  17,  1910.  A 
tube  for  an  incandescent  lamp  and  a  curved  presser  plate.  The  ar- 
ticle to  be  pressed  is  drawn  between  the   tube  and  plate. 

7.957.  TROLLEY  HEAD;  P.  Brandell.  Wichita.  Kan.  App.  filed 
April  23,  1910.  The  wheel  is  mounted  in  bearings  on  a  semi-rotatable 
support,  capable  of  limited  lateral  oscillation  on  the  pole.  Water- 
proof bearing. 

7,984.  ELECrtRIC  STORAGE  B.ATTERY;  B.  Ford,  Philadelphia,  Pa. 
App.  filed  Dec.  13,  1907.     Inert  material,  such  as  lampblack  and  clay, 

I  is  mcorporated  in  the  active  material  of  a  negative  plate  by  precipi- 
tation from  a  deflocculated  condition. 

7.987.  SAFETY  SIGNALING  DEVICE  FOR  GAS  CONNECTIONS; 
F.  Ferry,  Cleveland,  Ohio.  App.  filed  Nov.  2,  1910.  An  infiatable  bag 
operates  electric  contacts  when  the  pressure  gets  low. 


997,990.  ELECTROMECHANICAL  SELECTOR;  E.  G.  Godfree,  Hamp- 
ton, Australia.  App.  filed  May  7.  1910.  For  party  line  and  inter- 
communication telephones.  To  prevent  interruption.  Clockwork  trans- 
mitter;  plug  controlled   signal;   electromagnetic   receiver. 

997,993.  RAIL  JOINT;  G.  C.  Hager.  Uanbury,  Conn.  ,App.  filed  Sept.  24. 
1910.  Interlocking  rail  heads  with  a  chamber  formed  between  them 
containing  a  flexible  rail  bond. 

998,016.  RECORDING  MECHANISM  FQfR  METERS;  R.  C.  Lanphier, 
Springfield,  111.  App.  filed  March  22,  1911.  Distant-operated  indicat- 
irip  hand  for  showing  the  record  of  a  ?torage  battery  on  electric 
vehicles,  etc.  The  hand  moves  more  rapidly  on  discharge  than  on 
charging  to  compensate  for   losses, 

998,026.  PRODUCTION  OF  PREDETERMINED  DISTRIBUTION  OF 
MAGNETIC  FLUX  IN  ELECTRIC  MOTORS.  GENERATORS  ANL' 
OTHER  APPAR.ATUS;  R.  D.  Mcrshon,  New  York,  N.  Y.  App.  filed 
April  11,  1907.  A  motor  is  provided  with  leads  for  connection  with 
an  external  alternating  current  circuit  at  a  plurality  of  points  for 
each  of  one  or  more  poles,  the  points  being  located  with  respect  to 
the  arc  or  arcs  embraced  thereby  to  produce  a  desired  distribution  of 
flux. 

998.034.     SIGNAL   SYSTEM    FOR   ELEVATORS;    D.    M.   Ferine,   Pitts- 
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burgh,  Pa.     App.  filed  May  4,   1911.     TiminR  mechanism  and  signal 
dcTices  to  operate  a  group  of  elevators  on  a  predetermined  schedule. 

998,040.  TELEPHONE  SYSTEM;  H.  O.  Rugh,  Sandwich,  111.  App.  filed 
May  16.  1910.  Three  operative  talking  circuits  from  two  metallic 
circuits. 

998,043.  TELEPHONE  SYSTEM:  K.  C.  Smith,  Homer,  Mich.  App. 
filed  Oct.  26.  1910.  Substation  circuit  and  apparatus.  .'\  manual 
switch  controls  the  energizing  circuit  of  the  transmitter  in  conjunc- 
tion with  the  contacts  of  the  usual  switch  hook.     Party  line. 

998,063.  ELECTROLYTIC  CELLS  FOR  THE  ELECTROLYSIS  OK 
ALKALINE  SALTS;  M.  Wildermann,  Ealing,  London,  hng.  App. 
filed  Dec.  10.  1910.  Improvement  on  Patent  No.  /41,864.  Small 
weights  for  preventing  the  carbons  floating  on  the  mercury  on  the 
cathode  side  from  rising  over  a  certain  height  and  ribs  for  preventing 
wave  motion  of  the  mercury. 

998  06;  TEKMINAL  FOR  INCANDESCENT  CONDUCTORS;  A.  C. 
■  Appelbcre.  Schencctadv,  N.  Y.  App.  filed  July  2,  1906.  A  tungsten 
resistance  stick  is  held  it.  a  tungsten  block  by  a  sintered  residue  ot 
dry  powdered   tungsten. 

998  073.  EIJ;CTRIC  INSUL.VTOR;  G.  W.  Chaffin,  Dayton,  Ohio.  App. 
filed  Keb.  13,  1911.  .\  screw  threaded  supporting  pin  has  a  longitu- 
dinal opening  closed  on  one  side  at  the  end  to  allow  expansion  and 
still. preserve  strength. 

998  112  SUPPORT  FOR  ELECTRICAL  CONDUCTORS:  T.  E.  Murray, 
'  New  York,  N.  Y.  App.  filed  April  5,  1911.  A  V-shaped  bar  supported 
in  a  notch  in  an  upright. 

908.117.  TEMPERATURE  REGUL.\TOR:  A.  N.  Ozias,  Minneapolis, 
Minn.  -App.  filed  Tulv  20,  1910.  The  tension  of  the  movable  member 
of  a  thermostat  may  be  adjusted  to  vary  the  operating  temperature. 
l"or  controlling  motor  circuits  for  ventilation  and  heating. 

908  119.  ELECTRIC-SWITCH  RECEPTACLE;  J.  G.  Peterson,  Hart- 
lord,  Conn.  -App.  filed  March  22.  1910.  A  face,  plate  for  a  snap 
wall  switch  with  concealed  means  for  fastening  it  in  position  on  the 
receptacle. 

998  147.  .ALTERNATORS;  S.  B.  Allen  and  E.  T.  King,  Cambridge, 
Mass.  -App.  filed  Aug.  II.  1910.  Two  contact  arms  are  electromagnet- 
icnlly  oscillated  to  convert  direct  current  into  alternatins  current 
of  high  frequency   for  wireless  telegraphing,   etc. 

998  161.  MAGNETIC  TELEPHONE:  W.  W.  Dean.  Elyria,  Ohio.  App. 
filed  March  29,  1909.  A  receiver  having  its  flux  conductor  made  up 
of  Eshaped   punchings. 

098.162.  WARNING-SIGNAL  DEVICE 
ville,  Ohio.  App.  filed  May  1,  1911. 
diaphragm  and  an  outlet  for  foreigr 
periphery. 


conducto 

W.  W.  Dean,  North  Ridge- 
A  noise  "horn"  with  vibrating 
matter;    adjustable   around   the 


»»^^ .a 


998,162.— Warning   Signal   Device. 

1,175.  METHOD  OF  AND  APPARATUS  FOR  STARTING  .\ND  OP- 
ERATING MERCURY-VAPOR  APPARATUS;  P.  C.  Hewitt,  Ring- 
wood  Manor,  N.  J.  App.  filed  Sept.  15,  1908.  A  platinum  con- 
ductor extends  above  and  below  the  mercury  surface  so  as  in  effect 
to  provide  a  turned-up  meniscus  and  facilitate  starting  at  a  lower 
voltage. 

!,197.  FIRE-AL.\RM  .APPAR.ATUS;  G.  T.  Moore,  Marlboro,  Mass. 
App.  filed  J;ine  11,  1909.  A  serdine  device  having  contact  plate  with 
a  V-shaped  slot,  a  contact  arm  carried  by  a  rotative  shaft  and  means 
tor  adjusting  the  time  of  passage  of  the  arm  over  the  slot. 

!,212.  ELECTRIC-ARC  LAMP;  S.  Szubert.  Pankow.  Berlin,  Ger- 
manv.  App.  filed  Oct.  18,  1909.  .\  spindle  rotated  by  the  current 
moves  a  system  of  levers  so  as  to  feed  the  carbons  straight  for- 
ward and  maintain  their  angle  of  relative  inclination. 

;,223.  ELECTRIC  MERCURY-VAPOR  LAMP:  T.  M.  Anck.  Phila- 
delphia, Pa.  App.  filed  Dec.  14,  1904.  The  container  has  mercury 
in  both  ends  and  is  bowed  in  the  center  and  is  rotated  on  its 
longitudinal    axis    for    starting. 

;.24S.  CONTROL  SYSTEM  FOR  ELECTRIC  MOTORS:  T.  H;  Hall. 
Cleveland,  Ohio.  App.  filed  March  18,  1910.  For  hoists,  etc.  The 
armature  and  field  may  be  connected  in  parallel.  Two  resistances 
in  the  armature  branch  in  parallel  and  means  for  throwing  por- 
tions of  one  resistance  over  into  the  field  branch  and  short-circuiting 
the   other. 

!,252.       AUTOM.\TIC 
TUS;    T.   V.    Ludstror 
filed    Feb.    16,    1910. 
different  temperature   limits. 

!,260.      AUTOMATIC    TRAIN-STOPPING    DEVICE;  • 
\Sheeling,  W.   Va.     App.  filed  March  30,  1907.     The 
pressure    effects    the   exhaust    of   the    train-line    pressure    and   the   ex- 
haust action   cuts   off  the  main-line   pressure. 

S.269.  ELECTRIC  HE.ATIKG  APPARATUS;  A.  Trepreau,  Joinville- 
le-Pont,  France.  App.  filed  Oct.  25.  1910.  A  series  of  open  glass 
tubes  and  resistance   wire   passing  through   the   tubes. 

S,272.  COLLECTOR  BRUSH  FOR  TORSION  METERS;  .\.  Barr 
and  W.  Stroud,  .\nniesland,  Glascow,  Scotland.  .-\pp.  filed  July  9. 
1910.  An  assemblage  of  rods,  each  having  straight  inner  and  outer 
end   portions   and    a   bend    between. 

5,299.  ELECTRIC  SIGNALING  SYSTEM;  J.  G.  Nolen  and  T.  E. 
Shepard,  Chicago.  111.  App.  filed  May  9,  1908.  For  watch  service 
and  fire  alarm.  .\  single  telephone  or  telegraph  transmitter  serves 
a    building    or   be^v 

5.301.  ELECTRIC  SWITCH:  C.  A.  Pfanstiehl.  Highland  Park.  111. 
-App.  filed  Aug.  22,  1907.  .A  disc-like  casing  with  a  movable  contact 
arm  inside  and  a  forked  operating  key  insertable  through  the  wall. 
For   automobile   ignition   system,   etc. 

'.302.      FIELD    MAGNET    FOR    ELECTRIC    MOTORS    AND    GEN- 


HIGH-TEMPERATURE-ALARM  APPARA- 
n  and  K.  Nielsen.  Schenectady,  N.  Y.  App. 
A    thermometer    with    terminal    adjustable    for 


ERATORS;  A.  E.  Reimcrs,  Kansas  City,  Mo.  App.  filed  Apriiig, 
1906.  Series  field  coils  are  wound  grooves  in  yoke  arms  ana  lej 
field  coils  are  wound  over  the  arms.  To  prevent  sparking,^}, 
tortion  of  the  field  and  avoid  cross  connections  in  'the  series  win  s, 

!,304.  TER.M1.\.\L  CLAMP;  J.  D.  Robertson,  Toledo.  Ohio.  U 
filed  Aug.  5,  1910.  A  wire  loop  with  bent  ends  held  in  :i  sock/^ 
a  pin  which  may  be  the  terminal  of  a  spark-gap. 

5,343.      PROTECTIVE   DEVICE;    \'.    Karspetoff,   Ithaca,  N.   Y. 
filed    June    28,    1909.      A    time-limit    device    self-restoring    if   tl: 
normal    condition    ceases    within    the    limit.      The    speed    of    a    i 
varies   as   the   current   and    the    motor   is   reversed    when   the   c  ; 
falls. 

5,359.      HIGII-VOLTAGE    INSULATOR;    F.    M.    Locke,    Vict. 
Y.      App.    filed    Feb.    26,    1907.      A   series    of   insulators    arranpt 
sequence    and    connected    by    metal    hangers,    each    secured    \" 
center   of   an   insulator  and   passing  around   the   edge  and  seciiri 
the  next. 

5,361.  MOTOR  CONTROLLER;  C.  E.  Lord,  Milwaukee.  Wis.  ^ 
filed  Oct.  25,  1909.  For  starting  polyphase  induction  motoryy 
varying  the  potential  impressed  on  the  primary  windings.  Hn 
liansfornier  surrounding  and  mounted  on  a  shaft  and  a  drum  ot  "le 
.shaft. 

3,364.      ELECTRICAL    REGENERATIVE    CONTROL    APP.AK 
AND   SYSTEM;   J.   C.   Macfarlane  and  H.   Purge.    Chelmsford, 
.■\pp.    filed    Feb.    7,    1910.      A    safety   winding   consisting   of   a    : 
field    winding    is    provided    on    the    generator    element    uf    the 
generator  in  the  **Ward-Leonard"   system  to   limit   the  curreiu 
from    the    mains. 

8,379.  PROCESS  OF  ELECTROLYTIC  REFINING  OF  ZLNi 
Namekawa,  J.  Miyazawa,  K.  Mivabara  and  E.  Emura,  Tokyo,  1 
.\pp.  filed  March  1,  1911.  -A  lead  anode  in  a  zinc  sulphate  sui 
Current  is  passed  from  the  anode  to  the  cathode  through  tbf 
lion  and  at  intervals  a  current  is  passed  from  the  solution  ' 
anode    to   improve    the    conductivity. 

8,386.      COMMUTATOR    FOR    DYNAMO-ELECTRIC    MACHi: 
C.  .A.  Parsons  and  A.  H.  Law.  Newcastle-upon-Tyne,  England, 
filed  .April   19,   1909.     The  ends  of  the  commutator  are  support, 
their    diaphragms    connected    to    the    shaft    to    allow    for    longitu 
expansion. 

8.391.  INDICATOR  FOR  HOTELS  AND   OTHER   PLACES;   I 
Powell,    New    Orleans,    La.      App.    filed    April    4,    1911.      The 
"records"    certain    facts   as    to    the   different    rooms   and   may  di 
all   the   "records"   by   operating  a   key. 

8.392.  DYNAMO-ELECTRIC   JIACHINE;    H.    H.    Ralston.  Nor. 
Ohio.      -App.    ulcd   Oct.    6,    1909.      ,A   brush   yoke   and   a   single 
of  radial  aims  having  brush   rods  for  direct-current  machine. 

8,419.  SYSTEM  OF  MOTOR  CONTROL:  H.  A,  Steen,  Mil,..  . 
Wis.  .App.  filed  Sept.  22,  1910.  A  separately  actuated  contact 
of    controller    has    an    actuating    circuit    for    each    contact    conn 


lid    Apparatus    for    Starting    and    Operating 
cury-Vapor   Apparatus. 


naster   switch   controls  the   operali 


contact. 


by   an   adjace 

the   contacts. 
«yS,435.      FUSE    SWITCH;   A.    L.   Weekes,    Harpenden,    England. 

filed   May    3,    1910.      A   fuse   member   is   attached    at   right  angi 

a   switch    arm. 
998.453.      CLAMP;    I.    Beilis,    San    Francisco,   Cal.      .\pp.    filed   Nov 

1910.      .A  wire   device  for  temporarily  holding   conductors  in  a  1 

ing   while   the   molding  cap   is   being   put   up. 
998,467.       ELECTRIC     SWITCH:     A.     W.     Clauder.     Bridgeport. 

App.    filed    Feb.    15,    1911.      Rotary    snap  for   lamp   sockets.      -' 

part  spindle,  a  cut-out,  block  thereon  having  ratchets  and  indep 

contact    members   co-operating   with    the    ratchets. 

998.485.  AUTOMATIC  ALARM;  A.  C.  Farley  and  W.  B.  McI 
Shinglehouse,  Pa.  App.  filed  June  3,  1910.  Adjustable  thern 
control. 

998.486.  ELECTROMAGNETIC  SIFTER:  T.  T.  Fauntleroy.  Si 
Va.  App.  filed  April  1.  1911.  .A  vertical  hollow  magnet,  a 
and  a  conical   deflector   for   removing  steel   particles  from  flou 

998.493.  LOCK  FOR  FIRE-.ALARM  BOXES;  A.  Clock,  San  Fr.n. 
Cal.  App.  filed  Sept.  13,  1910.  To  be  opened  by  a  "perni.n 
or   a    removable   key. 

998.494.  GUARD  FOR  FIRE-AL.ARM-BOX-DOOR  KEYS:  A.  i. 
San  Francisco,  Cal  -\pn,  filed  Sept.  13.  1910.  A  swinging 
operated  from  inside  the  door  holds  the  glass  door  plate  in  pla 

998.551.  TERMIN.AL  CLAMP:  T.  D.  Robertson.  Toledo.  Ohio.  1 
filed  Aug.  5,  1910.  A  wire  loop  having  its  ends  coiled  to  eng: 
conductor  and  its  insulation. 

998.552.  ELECTROMAGNET:  H.  O.  Rugh,  Sandwich,  111.  -Apr 
March  15,  1910.  -An  armature  under  the  influence  of  an  actu 
coil   controls   means   for   establishing    a   closed    circuited   seconds 

998,564.  ELECTROMAGNETIC  CUTTING  TOOL:  Le  Roy  T.  B. 
Charleston,  W.  Va.  App.  filed  March  22.  1909.  A  coal  pick, 
dem  solenoids,  with  a  switch  in  a  recess  between  the  coils. 

998,567.  SIGNALING  BY  ELECTROMAGNETIC  W.AVES;  B 
Fessenden,  Washington,  D.  C.  App.  filed  Dec.  17,  1906.  ' 
antenna  has  a  horizontal  portion  extending  hackwardly  in  the « 
of  propagation  of  the  message  to  protect  the  support  from  u  ' 
absorption    of   waves. 

998,580.  CIRCUIT-BRE.AKER;  A.  L.  Horton,  Beachmont,  Mass.  > 
filed  .July  IS,  1906.  Double-throw  oil-tank  switch  for  heavy  cui; 
The  movable  contact  is  always  horizontal.  Interlocking  device 
the  levers.      .An   automatic   overload  trip  and  .i  hand  trip. 

998,588      FIRE-PROTECTION   Sir.N.\L  SYSTEM:  J.  G.   Nolen  a  . 
E.    Sheppard,    Charlottesville,    Va.      App.   filed    April   25,    1904.  .• 
use    in    conjunction    with    a    fire-extinguisher    system    of    Patent  ■ 
993,293.      The   alarm    instrument   transmits   an   "O.    K."   signal 
normal   conditions  are   restored. 
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SOME  PHENOMENA  OF  WIRELESS  SIGNALS. 

The    valuable    paper    by    Messrs.    Dolbcar    and    Proctor 
printed  elsewhere  in  this  issue  deals  with  a  subject  which 
IS,  as  intimated  in  a  recent  editorial,  of  particular  interest 
and   importance.     The   general   fact   that   wireless   signals 
over  any  considerable  distance  are  more  effective  by  night 
than  by  day  is  a  very  familiar  one.     That  this  difference 
is   on   the   whole   less    marked    when    sending   long   wave 
lengths  than  when  sending  short  ones,  and  also  less  marked 
when  sending  north  and  south  than  when  sending  east  and 
west,  are  facts  which  were  well  brought  out  in  the  lecture 
by  Mr.  Marconi,  to  which  we  referred  in  a  recent  issue. 
The  present  paper  deals  with  the  further  and  quantitative 
examination  of  some  of  these  phenomena  and  throws  con- 
siderable light  on  their  underlying  causes,  although,  as  the 
authors  very  properly  indicate,  there  are  many  irregulari- 
ties in  wireless  sending  of  which  no  rational  account  can 
yet  be  taken.     The  main  phenomena  brought  out  in  their 
investigations  are  the  extraordinary  and  abrupt  variations 
of  the  strength  of  signals  which  occur  at  sunrise  and  sun- 
set.    In  their   experiments   the   signals   recorded   between 
Glace    Bay   and    Boston    were   practically   obliterated   at    a 
period  usually  about  five  minutes  after  sunset  or  .sunrise 
and   then   within   a    few    minutes    recovered    almost    their 
normal  intensity.     The  signals  by  night  were,  on  the  whole, 
although    irregular,    stronger    than    those    by   day.    Inn    the 
change  between   night  and   day  was  small   compared   with 
the  violent  variations  which  occurred  when  the  point  of 
sunset  or  sunrise  fell  in  longitude  between  the  stations  or 
close  to  either  of  them.     It  is  substantially  the  same  phe- 
nomenon shown  in  Mr.  Marconi's  lecture,  but  much  more 
vividly  here,  perhaps  on  account  of  the  fact  that  the  sta- 
tions  under    investigation    differed    so    little   in    longitude, 
approximately  twenty  minutes  of  time.    There  is  also  shown 
a  distinct  difference  between  the  duration  of  the  sunset  and 
sunrise  periods  of  weak  signals,  the  former  being  always 
the  wider.     As  Messrs.   Dolbear  and  Proctor  remark,  the 
general  phenomena  may  be  explained  in  a  fairly  satisfac- 
tory way  by  the  ionization  of  the  air  by  sunlight,  produc- 
ing a  dissipation  of  energy  by  air  conduction  through  the 
ionized  space.     It  may  be  pertinent,  therefore,  to  inquire 
into  the  cause  of  the  ionization  and  its  probable  location  in 
the   atmosphere. 

It  is  well  known  that  the  solar  wave  lengths  less  than 
about  300  MM  are  practically  obliterated  by  the  absorption 
of  the  atmosphere.  This  absorption  is  certainly  accom- 
panied by  powerful  ionization,  since  rays  of  this  wave 
length  and  less  are  well  known  to  produce  this  effect  in 
the  laboratory.  The  absorption  and  incidentally  the  ioniza- 
tion increase  rapidly  as  the  wave  length  diminishes.  The 
most  active  effects  are  produced  by  wave  lengths  of  less 
than  200  f^/i.  such  as  are  absorbed  by  a  few  meters  or  even  ' 
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decimeters  of  air  at  atmospheric  pressure.  None  of  these 
particular  waves  from  the  sun  get  anywhere  near  the  earth, 
as  has  been  well  shown  by  the  researches  of  Cornu  and 
others  regarding  the  extent  of  the  solar  spectrum  at  high 
altitudes.  Even  at  heights  of  12,000  ft.  or  15,000  ft.  no 
perceptible  wave  lengths  less  than  290  M^  get  through,  so 
that  all  the  shorter  wave  lengths  are  absorbed  above  this 
level.  In  a  very  rare  atmosphere,  such  as  exists  at  ex- 
treme heights,  the  absorption  is  much  less  rapid  than  near 
atmospheric  pressure,  so  that  into  the  thin  upper  regions 
the  extreme  ultra-violet  waves  can  penetrate  for  a  consid- 
erable distance  and  produce  strong  ionization  and  conduc- 
tivity. This  is  very  well  exhibited  by  the  conditions  which 
exist  during  auroral  discharges,  which  seem  commonly  to 
occur,  according  to  recent  investigations,  at  a  height  some- 
what in  excess  of  100  km  above  the  earth's  surface.  In 
this  region  the  effect  of  ionization  is  very  marked  in  easy 
conductivity.  How  much  further  down  it  extends  and 
what  is  the  distribution  of  ionized  material  it  is  impossible 
now  to  say,  but  the  condition  which  exists  when  the  ultra- 
violet solar  rays  strike  the  atmosphere  is  certainly  one 
which  in  the  higher  atmospheric  strata  would  favor  the 
rapid  dissipation  of  energy  by  conduction.  The  extreme 
outer  layers  from  their  low  density  would  be  less  effective 
in  dissipating  energy  than  those  lying  at  some  point  lower 
down  at  which  the  conductivity  due  to  ionization  would  be- 
come a  maximum.  Below  this  again  the  conductivity  would 
diminish  owing  to  the  lessened  effect  of  the  rays  that  get 
through,  and  finally  a  condition  of  relative  stability  would 
be  reached  at  some  point  not  many  kilometers  above  the 
earth's  surface.  As  sunrise  draws  near  the  upper  strata 
of  the  atmosphere  are  rendered  strongly  conducting  and 
the  rays  finally  break  through  into  visible  sunrise,  leaving 
behind  them  and  above  the  point  of  sunrise  a  great  con- 
ducting mass  of  ionized  air,  extremely  heterogeneous  in 
conductivity  owing  to  the  effects  of  rarefaction  and  vary- 
ing absorption  of  the  rays.  In  a  gaseous  mass  of  this 
character  the  distortion  of  the  wave  front  suggested  by 
Fleming  must  almost  certainly  take  place,  as  in  the  case 
of  every  wave  front  which  impinges  upon  a  region  of 
varying  dynamical  constants.  It  is  not  perhaps  so  much 
reflection  or  refraction  in  the  ordinary  sense  as  general 
distortion  owing  to  the  irregular  dissipation  of  energy. 

When  the  whole  region  between  the  sending  and  receiv- 
ing station  is  light,  the  distribution  of  conductivity,  while 
irregular  in  altitude,  should  be  fairly  homogeneous,  so 
that  while  the  signals  may  be  attenuated  the  wave  fronts  are 
not  so  distorted  and  broken  up  as  in  the  previous  case. 
At  sunset  the  conditions  of  distortion  recur  again,  but  in 
the  reverse  direction  in  space,  so  that  one  would  naturally 
expect  a  difference  in  the  phenomena,  and  such  a  differ- 
ence, indeed,  appears  in  the  data  before  us.  The  sharp 
rise  in  the  strength  of  signals  shortly  after  the  sunrise 
and  sunset  minimum  would  suggest  that  the  maximum 
wave  distortion  occurs  just  as  the  area  of  maximum  dis- 
turbance is  passing  over  the  station,  and  that  the  earlier 
condition  is  resumed  after  the  storm  has  passed,  so  to 
speak,  to  be  thereafter  more  slowly  changed  by  the  gen- 
eral increase  or  decrease  in  ionization  in  daylight  or  dark- 
ness.    The   data   so    far   presented   seem   therefore   to    fit 


excellently  well  the  ionization  theory  often  piioi 
There  are,  of  course,  many  details  as  yet  unexp  nei 
such  admirable  experimental  researches  as  those  M 
Dolbear  and  Proctor  will,  if  continued,  throw  a  fea 
of  light  on  these  extremely  interesting  phenomeL 
may  even  enable  us  to  learn  something  more  cjthi 
tribution  of  the  atmosphere  above  the  earth  and  t;  la 
its  electrical  conductivity. 


THE  PRESERVATION  Of  EYESIGHT. 

The  recently  formed  American  Association  folht 
servation   of   Vision   has   cut   out    for   itself  a 
formidable  task   in   attempting  to  reach  the  11 
causes  of  injury  to  vision.     The  purely  medica 
with  which  it  has  begun   operations  are  alrea 
themselves   felt,   and  we  hope  as  much   for  th 
which  are  to  be  directed  toward  the  amelioration 
conditions.    Just  what  the  function  of  the  assoc 
be  in  respect  to  lighting  reform  it  is  perhaps  a  lil 
say,  but  it  can  at  least  prove  immensely  useful  ; 
clearing  house  for  data  and  for  co-ordinating  tl 
of  other  societies  and  committees  working  ab 
lines.    One  thing  at  least  is  certain — that  there 
bad  illumination  which  needs  reform — and  if  the 
does  nothing  more  than  to  find  out  and  classif 
of   bad   lighting   and   bring  them   up  to  organ 
persons  capable  of  dealing  with  them,  it  will  st 
a  large  work  of  humanity.    The  amount  of  ignor 
well-educated  people  regarding  the  fundameiita 
hygiene,  particularly  with  respect  to  the  use 
light,  is  almost  unbelievable.     If  the  agents  0: 
of  the  new  association  want  to  find  startling  1. 
utter  disregard  of  the  basic  principles  of  artifii 
we   would   recommend   them   to   the   palaces  < 
rather  than  to  the  hovels  of  the  poor.    The  latti 
only  feeble  and  somewhat  smelly  kerosene  lam 
are   at   least   steady   and   generally   shaded,  w 
former  one  may  find  the  most  offensive  incandt 
thrust  out  of  more  or  less  decorative  but  enti 
able  shades,  or  glaring  through  shades  which  si 
been  devised  with  special  reference  to  giving 
of  light  with  a  maximum  of  glare.     We  sonn 
that  the  quality  of  fixtures  for  the  purpose  of 
some  sort  of  inverse  function  of  their  cost, 
certainly  seems  as  if  the  ornate  and  expensive 
often   been   designed   in  contemptuous  defianc 
thing  that  has  been  taught  the  world  regardiii; 
use  of  light. 

If  one  passes  from  dwellings  and  consider  sbopj 
factories,  the  conditions  of  illumination  are  perbschi 
rather  for  the  better  than  the  worse.  The  fawes 
the  advantage  of  being  freed  from  the  monositi 
bronze  and  crystal  sometimes  inflicted  upon  ne 
holder,  but  they  are  in  perpetual  need  of  soni'  nissn 
to  preach  the  gospel  of  suitable  lighting  for  e  si 


the  workman.    Such  a  missionary  force  we  tn 


the 


ciation  for  the  Conservation  of  Vision  will  sei  o"'' 
industrial  conditions  when  once  recognized  c£  v^fy 
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y  :  remedied.  The  "efficiency  engineer"  is,  or  ought 
;,  loroughly  appreciative  of  the  importance  of  good 
in  in  facilitating  rapid  and  thorough  work.  Indeed, 
aiy  the  greatest  difficulty  will  be  found  in  breaking 
kvikman  himself  of  some  of  the  common  and  crude 
in  regarding  lighting.  Need  of  activity  there  assurcd- 
,  ;d  we  hope  that  the  new  organization  will  serve  as 
S.nt  directive  force  in  carrying  on  in  systematic  and 
sf:ad  form  the  work  which  has  already  been  inaugu- 
1  ;)ng  many  lines  which  need  only  to  come  to  a  com- 
ir.'ting  point  and  to  merge  their  efiforts  for  a  common 


lOTAL  STREET  UGHTING. 

le  'eport  of  the  National  Electric  Light  Association's 
ai^e  on  ornamental  street  lighting  is  an  excellent 
na^  of  accomplishment.  It  sets  forth,  with  brief  com- 
;,  -lat  has  actually  been  done  in  the  way  of  the  more 
irs"  and  spectacular  efiforts  at  street  lighting,  which 

b'H  numerous  in  the  past  few  years.  It  is  gratifying 
icM  the  steadily  increasing  interest  that  has  been 
n'l  improved  street  lighting.  The  public  awakening 
le  feeds  of  the  modem  city  in  this  particular  is  most 
irfing  as  showing  the  civic  evolution  which  has  been 
J  'i  in  many  phases  of  public  affairs.     Plenty  of  en- 

h'  been  displayed,  sometimes,  it  is  true,  misdirected, 
»l\iys  auguring  well  for  the  standards  of  the  com- 
tyi  The  lighting  classified  by  the  committee  as  orna- 
aJ Sails  naturally  into  three  groups,  arc  lighting,  the 
Offystem  of  incandescent  lighting  and  the  more  recent 
m'e  successful  lighting  by  ornamental  posts  with 
psif  metallic-filament  lamps. 

1 
I  rsards  arc  lighting,  there  is  very  little  which  should 
tilhe  classified  as  ornamental.  The  fixtures  employed 
atlr  better  than  has  been  common  in  this  country,  but 
ier;he  fixtures  nor  the  illumination  would  strike  a 
Bgioreigner  familiar  with  street  lighting  in  Continen- 
lU^as  implying  anything  more  than  a  workmanlike  at- 
t  t  furnish  adequate  illumination  in  streets  deserving 
Honight  regard  it  here  and  there  as  rather  overdone 
1  tl  standpoint  of  judicious  expenditure,  but  never  as 
rm  a  special  effort  at  artistic  effect  or  extraordinary 
«:i{l  activity  in  providing  street  lighting.  There  are 
^  ;ery  few  arc  installations  in  this  country  which 
Id  Toperly  be  classified  as  ornamental  lighting  save 
lolSfd  spots.  Many  of  the  installations  cited  by  the 
nitp  were  never  intended  to  be  anything  more  than 
t'a  lighting  installations  suitable  for  the  busy  streets 
'hi  they  are  placed.  The  lighting,  for  example,  in 
cu!  N.  Y.,  or  Baltimore,  Md.,  is  brilliant  and  well 
"bud,  but  no  more  elaborate  than  might  reasonjably 
xp'ted  in  the  important  streets  where  it  is  installed. 
flai:-arc  lighting  in  Boston  is  purely  utilitarian,  being 
•'y  1  example  of  thoroughly  good  lighting  of  public 
fes.fter  methods  already  familiar  on  the  Continent. 

"1^  therefore,  pass  by  the  arc-lighting  matter  as 
'y  nbodying  vigorous  efforts  in  the  right  direction 
out  1  any  sense  entering  the  field  of  decorative  light- 


The  street  lighting  with  incandescent  lamps  now  prac- 
tised in  perhaps  a  hundred  American  cities  is  of  a  more 
ambitious  character,  the  decorative  effect  being  always  in 
mind  and  efficiency  being  in  most  cases  obviously  a  sec- 
ondary consideration.  Some  of  the  artistic  results  obtained 
are  unquestionably  admirable,  while  in  other  instances  the 
effect  is  altogether  garish  and  out  of  keeping  with  the 
environment.  This  latter  criticism  applies  with  particular 
force  to  much  of  the  festoon  lighting.  A  score  of  cities 
employ  it  in  various  forms.  Considered  as  a  method  of 
street  illumination  it  is  neither  successful  nor  economical. 
From  a  decorative  standpoint  it  is  better  adapted  for  tem- 
porary than  for  permanent  use,  since  there  are  very  few 
places,  and  these  only  in  a  few  important  cities,  where 
the  environment  justifies  illumination  of  this  particular 
kind.  It  should  be  installed  only  where  the  supporting 
structure  can  be  made  decorative  by  day  as  well  as  by 
night  and  in  surroundings  that  make  a  festal  aspect  appro- 
priate. Arches  of  iron  pipe  spanning  a  street  of  cheap  and 
perhaps  tawdry  blocks  may  serve  a  useful  purpose  for  some 
temporary  civic  celebration  like  the  twenty-fifth  anni- 
versary of  the  granting  of  the  city  charter,  but  they  are  not 
harmonious  or  appropriate  as  permanent  methods  of  street 
lighting,  either  decorative  or  utilitarian.  We  are  glad  to 
note  that  the  festoon  is  tending  to  pass  out  of  use  and  to  be 
replaced  by  well-spaced  lamps  upon  appropriate  posts. 

Groups  of  metallic-filament  lamps  on  ornamental  or  at 
least  inoffensive  posts  are  in  use  in  about  eighty  cities 
scattered  widely  all  over  the  country.  The  usual  instal- 
lation is  three  to  five  lamps  on  the  post  according  to  design, 
with  ratings  varying  from  40  watts  to  100  watts,  generally, 
we  are  glad  to  say,  installed  in  diffusing  globes.  The  usual 
spacing  is  from  50  ft.  to  100  ft.  apart,  in  rare  instances 
less,  in  a  few  more.  At  the  shorter  spacings,  say,  40  ft. 
to  60  ft.,  these  clusters  give  an  excellent  illumination  and 
the  effect  is  upon  the  whole  very  pleasing.  In  a  few  in- 
stances arc  lamps  in  diffusing  globes  have  been  installed 
in  a  similar  way,  and  these,  too,  may,  if  spaced  closely 
enough,  be  regarded  as  highly  successful  both  from  utili- 
tarian and  artistic  standpoints.  In  the  majority  of  cases 
the  abutters,  either  as  tenants  or  owners,  have  paid  a 
large  part  of  the  installation  and  operating  cost,  sometimes 
the  whole.  In  a  number  of  instances  the  installation  cost 
has  been  so  paid  and  the  city  has  assumed  the  cost  of  opera- 
tion. The  system  has  not  been  worked  out  to  its  ultimate 
form,  and  there  is  much  still  to  be  done  regarding  the  design 
of  suitable  posts  and  the  selection  of  proper  sizes  and  num- 
ber of  units  for  obtaining  the  best  results.  Generally  speak- 
ing, such  installations  would  be  improved  by  more  posts  and 
fewer  units  on  each  post,  an  arrangement  which  would 
somewhat  increase  the  cost  of  installation  but  lower  the 
operating  expense.  It  is  possible  that  both  arc  and  the 
larger  incandescent  lamps  can  be  made  exceedingly  useful 
in  this  particular  type  of  lighting.  It  is  never  economical 
for  the  production  of  a  brilliant  effect  as  at  present  in- 
stalled, but  it  is  very  suitable  in  many  places,  and  from  an 
artistic  standpoint  is  certainly  a  great  improvement  on  the 
creaking  mast  arms  and  sputtering  arc  lamps  on  street 
corners  that  have  been  too  characteristic  of  American 
street  lighting  in  the  past. 
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Federal  Suits  Against  Incandescent  Lamp  Companies. 


It  is  reported  that  terms  have  been  agreed  upon  by  the 
United  States  Attorney-General  and  the  incandescent  lamp 
manufacturing  companies  indicted  on  March  3  at  Cleve- 
land, Ohio,  for  alleged  violation  of  the  Sherman  anti-trust 
law.  No  confirmation  of  this  report  could  be  obtained 
from  the  Department  of  Justice  in  Washington  nor  from 
a  legal  representative  in  New  York  of  the  lamp  companies. 
An  official  at  the  Department  of  Justice  stated  that  during 
the  past  week  there  had  been  no  new  developments  in  the 
cases,  which  are  under  the  direct  charge  of  Mr.  Wade  H 
Ellis,  representing  the  government. 

According  to  the  newspaper  reports  attorneys  for  the 
companies  have  submitted  to  Attorney-General  Wicker- 
sliam  a  decree  which  the  companies  are  willing  to  have 
entered  in  settlement  of  the  case,  and  it  is  stated  that  this, 
with  some  modifications,  will  be  accepted  by  the  govern- 
ment. The  decree,  it  is  further  stated,  is  regarded  by  the 
Department  of  Justice  as  largely  a  formality,  as  the  alleged 
combination  began  to  dissolve  after  the  government  filed 
suit  and  was  followed  by  the  voluntary  dissolution  of  sixteen 
other  pools  alleged  to  control  prices  and  restrict  competi- 
tion of  practically  all  modern  electrical  apparatus.  Re- 
ports to  Attorney-General  Wickersham  are  to  the  effect 
that  all  trade  restrictions  have  been  removed,  and  that  in 
the  case  of  incandescent  lamps  prices  have  been  reduced 
33M  per  cent,  a  total  annual  reduction  of  $7,000,000. 


Westinghouse   Annual   Meeting. 


The  annual  meeting  held  last  week  in  Pittsburgh  of  the 
Westinghouse  Electric  &  Manufacturing  Company  was  the 
scene  of  a  hotly  fought  contest  for  the  control  of  the  cor- 
poration between  Mr.  George  Westinghouse  and  those  who 
have  had  predominating  influence  in  the  management  of 
the  company  the  past  several  years.  The  result  was  a 
majority  vote  of  the  stockholders  in  favor  of  the  latter  ele- 
ment. At  a  meeting  of  the  board  of  directors  following 
the  election  Mr.  Edwin  H.  Herr,  first  vice-president,  was 
elected  president  of  the  company,  succeeding  Mr.  Edwin 
F.  Atkins,  of  Boston,  who  had  requested  to  be  relieved 
of  the  office,  which  he  had  accepted  last  year  with  the 
understanding  that  his  incumbency  would  be  temporary. 
Mr.  Robert  Mather,  representing  the  controlling  financial 
interests,  remains  chairman  of  the  board  of  directors. 

Mr.  E.  M.  Herr,  the  new  president,  was  born  at  Lancas- 
ter, Pa.,  May  3,  i860,  and  began  his  career  as  a  telegraph 
messenger  and  then  as  an  operator  in  Denver,  Col., 
later  becoming  station  master  and  operator  at  Deer  Trail, 
on  the  L^nion  Pacific  Railway.  While  in  this  service  he 
prepared  for  college  and  was  graduated  from  the  Sheffield 
Scientific  School  of  Yale  College  in  1884.  After  gradua- 
tion he  became  a  special  apprentice  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway  in  the  motive-power  depart- 
ment at  West  Milwaukee,  and  later  entered  the  motive 
power  department  of  the  Chicago,  Burlington  &  Quincy 
Railroad  as  mechanical  draftsman  and  test  engineer. 
Owing  to  his  former  experience  he  was  finally  made  super- 
intendent of  telegraphs  of  the  C,  B.  &  Q.  system,  and  his 
work  in  this  department,  especially  during  the  Burlington 
strike,  brought  him  to  the  attention  of  the  operating  de- 
partment and  led  to  his  appointment  as  division  superin- 
tendent of  the  Galesburg  Division  of  the  line.  In  1890 
he  went  with  the  Chicago,  Milwaukee  &  St.  Paul  Railroad 
as  master  mechanic,  which  position  he  held  until  1892, 
when  he  was  called  to  the  superintendency  of  the  Grant 
Locomotive  Works  at  Chicago.  In  1895  he  was  sent  to 
Europe  by  financial  interests  to  report  upon  and  establish 
locomotive  works  in  Russia,  upon  the  completion  of  which 
mission  he  became,  in  1896,  general  manager  of  the  Gibbs 


Electric    Company,    of    Milwaukee,    and    shortly   afllB 
cepted  the  position  of  assistant  superintendent  of  t  " 
tive    power    department    of    the    Chicago    &    North\iten 
Railroad.     In  1897  he  went  to  St.  Paul  as  superin  idej 
of  the  motive  power  department  of  the  Northern  icifi, 
Railroad,  which  position  he  retained  until  1899,  wnh 
went  to  Pittsburgh  to  take  the  position  of  assistant  len 
manager  of  the  Westinghouse  Air   Brake  Compamlatt 
becoming  general  manager  of  that  company.     In  i  -  ' 
was    appointed    first    vice-president    of    the    Westii 
Electric  &  Manufacturing  Company,  which  position 
occupied  continuously  up  to  the  present,  having  li 
charge  during  this  period  of  all  manufacturing  .1 
mercial   operations   of   the   company.      President   li 
appointed   Mr.   Calvert  Townley  as  his  assistant. 
P.  Davis,  of  East  Pittsburgh,  who  has  been  assi^ 
the  first  vice-president  and  manager  of  engineerii 
elected  to  succeed  Mr.  Herr  as  vice-president. 


Ohio  Electric  Light  Association. 


A  telegraphic  account  of  the  first  two  days'  sess  »  . 
the  Ohio  Electric  Light  Association  at  Cedar  P( 
Lake  Erie,  was  given  in  last  week's  issue  of  the  Ei 
JFofld.  The  third  session,  that  of  Thursday  moriiii 
27,  was  opened  by  Secretary  D.  L.  Gaskill  with  a  r^ 
the  insurance  rates  charged  electric-light  conip.i 
Ohio.  The  sixty-one  stations  reporting,  it  was 
had  paid  out  $16,411  in  premiums  during  the  peri' 
to  1909,  and  in  this  time  collected  $60  damage? 
single  indemnity  was  due  to  a  tramp's  setting  fi 
packing  box  which  burned  up  a  couple  of  window 
Large  profits  for  the  underwriters  were  similarly  1 
from  the  liability  insurance  returns.  Secretary  Ga 
vised  that  the  subject  of  mutual  insurance  amon: 
selves  be  investigated  by  the  electric-light  compaii 
the  subject  was  discussed  further  by  Messrs.  C.  \\ 
send,  of  East  Liverpool;  J.  C.  Martin,  of  Wilmint 
A.  Bechstein,  of  Sandusky,  and  C.  V.  Hard,  of  W' 

The  subject  of  pumping  water  for  municipalities 
irrigation  was  next  discussed  in  a  paper  by  Mr 
Gardner,  of  Dayton.  Mr.  Gardner  referred  to  the  1 
long-hour  nature  of  the  pumping  load,  and  cited  tli' 
to  which  electric  pumping  is  done  by  the  Norther 
rado  Power  Company,  as  reported  by  the  Elcctrkd 
which  he  quoted.  The  author  pointed  out  the  value 
gation  even  for  ordinarily  humid  ground,  and  g. 
figures  for  flowing  water  onto  the  surface.  The  pa 
discussed  by  Messrs.  R.  S.  Graves,  of  Schenectady 
C.  C.  Smith,  B.  H.  Gardner,  C.  W.  Townsend,  J. 
tin,  C.  H.  Culver,  J.  T.  Kermode,  W.  C.  Andersoi 
Gaskill  and  J.  A.  Stewart. 

Mr.  John  Gilmartin,  chairman  of  the  meter  cm 
then  submitted  his  report,  which  considered  under 
topics  the  importance  of  meter  testing,  proper  1 
therefor,  tabulation  of  results,  definitions,  accura 
jewels,  excess  indicators,  etc.  The  report  suppleiiu 
exhibit  made  by  the  committee,  which  included  a 
of  different  types  of  meters  arranged  for  testing  ai 
collection  of  the  various  record  and  office  forms 
companies  in  the  State.  The  discussion  of  the  re| 
opened  by  Mr.  W.  L.  Cook,  of  Columbus,  who  citet 
ber  of  objections  to  the  testing  of  meters  on  cu'"'''J' 
premises,  and  was  continued  by  Mr.  R.  S.  Graves 
G.  R.  Smith,  of  the  New  York  Edison  Company. 

A  review  of  the  new  utility  law  of  Ohio  in  its  'PJ'" 
tion  to  electric-lighting  companies  was  next  presi  e 
Secretarv  Gaskill.  who  is  president  of  the  *^ '"" 
(Ohio)  Electric  Lighting  &  Power  Company.  Tl  shor^ 
comings  of  the  bill  as  enacted  were  pointed  out,  :  erw 
omission  being  the   lack   of  any   provision  for  p:  ^^ 
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going  concerns  against  competing  utility  companies.  The 
present  utility  law  was  thus  characterized  as  of  little  bene- 
fit to  the  people  it  should  serve  and  was  declared  to  have 
been  originated  largely  for  political  purposes.  The  subject 
of  the  new  law  was  then  discussed  warmly   in  executive 

I  session. 

Vice-president  Anderson  in  the  chair  opened  Friday's 
session  with  the  reading  of  his  paper  on  "Motor-Driven 
Refrigeration."  Consumption  figures  from  a  number  of 
installations  were  cited,  showing  the  advantageous  annual 
load-factor  of   the   motor-driven   compressor   outfit.      The 

-  subject  was  discussed  briefly  by  Messrs.  W.  S.  Culver,  J. 

I  C  Martin,  C.  I.  Crippen,  \V.  S.  Townsend  and  Mr.  Taylor, 

j  of  Norwalk. 

I       "The   Use    of    Tungsten    Lamps   in    Sign    and    Outdoor 

I  Lighting"    was    the    subject    of    a    paper    by    Mr.    W.    B. 

'  Goudey,  of  East  Liverpool,  Ohio.  After  noting  the  im- 
provement of  tungsten  lamps  over  carbon-filament  lamps 
the  author  reported  difficulties  experienced  in  burning 
sign  lamps  in  series.  Messrs.  G.  H.  Stickney,  W.  Bene- 
dict, C.  I.  Crippen,  J.  T.  Kermode  and  O.  B.  Reemelin  also 
discussed  series  connection  of  sign  lamps. 
A  paper  by  Mr.  P.  L.  Miles,  of  Cleveland,  on  "Progress 

■  of  Electric  Heating  Devices  in  Ohio,"  w-as  next  read  by 

,  Secretary  Gaskill  in  the  author's  absence.     Campaigns  in 

I  a  number  of  Ohio  cities  were  reported,  the  general  ten- 
dencies of  the  electric  heating  art  were  reviewed,  and  the 
Cleveland  continuously  connected  cookstoves   (described  in 
the  Electrical  li'orld)  were  explained  and  illustrated. 
The  report  of  the  nominating  committee,  presented  by 

1  Chairman  S.   M.   Rust,  was  unanimously  adopted,   officers 

,  and  committees  being  elected  as  follows : 

President,  Mr.  W.  C.  Anderson,  Canton ;  vice-president, 

,  Mr.  J.  C.  Martin,  Wilmington;  secretary,  Mr.  D.  L.  Gaskill. 
Greenville. 


President-Elect    W.    C.    Anderson. 

Executive  Committee — Messrs.  E.  H.  Beil,  W.  S.  Town- 
send,  W.  E.  Richard,  O.  H.  Hutchings  and  L.  G.  White. 

Advisory  Committee — Messrs.  Samuel  Scovil,  F.  M.  Tait 
i  and  D.  L.'  Gaskill. 

Finance — Messrs.  J.  T.  Kermode,  F.  O.  Plymole  and  B. 
!  i.  Gardner. 

Publicity— Messrs.  W.  P.  Engle,  C.  M.  Lott,  Elam  Fisher 
and  Robert  N.  Hodson. 

Electric  Transmission — Messrs.  W.  S.  Townsend,  J.  T. 

•  rmode  and  M.  H.  Wagner. 

Membership — Messrs.  W.  J.  Hanley,  E.  Van  Winkle,  F. 
^.  Colwell,  George  Vail,  W.  A.  Benedict,  P.  J.  Williams 
\  and  X.  C.  Catabish. 

Meters — Messrs.  John  Gilmartin,  H.  Cook  and  J.  T. 
Kermode. 

Insurance— Messrs.  D.  L.  Gaskill,  T.  C.  Martin  and  C.  V. 
Hard. 

Motor  Applications — Messrs.  E.  A.  Bechstein.  C.  I.  Crip- 
pen and  W.  F.  Hubard. 

Committee  on  Costs — M.  E.  Turner,  B.  H.  Gardner  and 
.1.  D.  Lyons. 


ENTERT.MNMENT. 

Thursday  afternoon  a  baseball  team  composed  of  central- 
station  men  lined  up  against  a  picked  nine  of  associate 
members  and  beat  them,  9  to  5,  winning  a  handsome  silver 
cuj)  donated  as  a  trophy  by  the  Duncan  Electric  Manufac- 
turing Company,  of  Lafayette,  Ind.  The  personnel  of  the 
teams  was  as  follows: 

Active  Members.  Positions.  .\ssociatcs. 

D.  A.  Gaskill First  Baseman     BischofI 

'ziOOK- • Second  Baseman    G.  U.  Smith 

C.  C.  Smith Shortstop    Wider 

S"""", Third  Baseman    Graves 

Kermode Left  Fielder     .- Mueller 

|ng'e Center  Fielder    Sirasburg 

5'oan-  •. Right  Fielder    Reynolds 

Barnard Catcher     Parke 

Gardner Pitcher    Howland 

J  he  ladies  were  meanwhile  entertained  at  a  musicale 
and  card  party,  and  in  the  evening  there  was  another  in- 
formal dinner  for  all  as  guests  of  the  association,  followed 
by  a  creditable  special  vaudeville  entertainment. 

The  total  registration  at  the  Ohio  convention  reached 
nearly  400,  including  the  central-station  men  (many  of 
whom  brought  their  families),  associate  members,  manu- 
facturers, etc.  Although  the  Ohio  association  is  one  of 
the  largest  of  the  state  organizations,  its  convention  was 
made  notable  by  the  liberality  of  entertainment  accorded 
to  all  who  came.  There  was  a  completely  appointed  in- 
formal dinner  or  banquet  each  evening,  followed  by  music, 
magic  and  vaudeville.  Each  lady  attending  the  banquet 
was  presented  with  flowers,  and  hand-painted  china  plaques 
were  provided  for  members'  families.  Handsome  prizes 
were  awarded  at  the  ladies'  card  parties.  The  cost  of 
holding  the  convention  at  Cedar  Point  this  year,  reaching 
nearly  $2,500,  is  met  from  the  association  treasury.  The 
resort  on  Lake  Erie  in  itself  proved  an  equally  ideal  con- 
vention spot  for  recreation  during  ofif  hours,  with  its  big 
hotel  and  dining-rooms,  splendid  bathing  beach,  amuse- 
ment park,  natural  woods,  lagoons,  etc. 


The  Beloit  Rate  Case. 


Very  thorough  preparation  was  made  of  the  "Beloit 
case"  presented  to  the  Wisconsin  Railroad  Commission  by 
the  city  of  Beloit  on  March  30,  1908,  and  decided  July  19, 
191 1.  The  city  asked  for  a  full  investigation  of  the  rates 
of  the  Beloit  Water,  Gas  &  Electric  Company,  and  in  the 
issue  of  last  week,  page  262,  was  given  a  summary  of  the 
decision  as  it  afifected  the  rates  for  electricity.  Changes 
were  also  made  by  the  commission  in  the  gas  and  water 
rates.  A  rather  formidable  group  of  experts  was  retained 
on  each  side.  The  city  spent  between  $10,000  and  $11,000 
in  the  presentation  of  its  side  of  the  case,  while  the  com- 
pany expended  about  $30,000  on  its  defense.  Legally  the 
city's  case  was  placed  in  charge  of  Mr.  H.  W.  Adams,  city 
attorney,  and  Mr.  Thomas  S.  Nolan,  of  the  firm  of  Nolan, 
.\dams  &  Reeder,  of  Beloit  and  Janesville,  Wis.  The  city 
then  engaged  Mr.  Frank  F.  Fowle.  of  Chicago,  as  electrical 
e.xpert  and  general  tecimical  adviser.  Likewise  the  serv- 
ices of  the  following-named  gentlemen  were  secured :  Mr. 
C.  H.  Evans,  of  Chicago,  as  gas  expert;  Mr.  G.  W,  Sturte- 
vant,  of  Chicago,  as  water-works  expert,  and  Mr.  W.  H. 
\\'heeler,  of  Chicago  and  formerly  of  Beloit,  an  experi- 
enced water-works  contractor  and  one  of  the  early  officers 
of  the  Beloit  Water  Works  Company.  The  city  also  re- 
tained the  services  of  Prof.  E.  T.  Smith,  of  Beloit  Col- 
lege, and  Professor  Russell,  dean  of  the  School  of  Agri- 
culture at  the  University  of  Wisconsin,  who  testified  in 
relation  to  water  supplies. 

The  electrical  expert  for  the  company  was  Mr.  L.  G. 
Van  Ness,  of  Memphis.  Tenn. ;  the  company's  gas  expert 
was  Mr.  A.  E.  Forstall,  of  New  York  City;  its  experts  on 
water-works  and  water-power  were  Prof.  D.  W.  Mead,  of 
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the  University  of  Wisconsin,  and  Mr.  Henezette  Williams, 
of  Chicago.  Considerable  testimony  was  also  introduced 
by  Mr.  C.  B.  Salmon,  president,  and  Mr.  B.  F.  Lyons, 
assistant  general  manager,  for  the  company. 

Both  the  city  and  the  company  carried  on  elaborate  in- 
vestigations and  prepared  separate  inventories  and 
appraisals.  For  the  city  Mr.  Fowle  prepared  an  exhaustive 
report  of  nearly  300  pages  dealing  with  valuations,  capi- 
talization, operation  and  operating  efficiency,  examination 
of  books  and  accounts,  statistics  of  production  and  sales, 
water-power,  going  value,  depreciation  and  rates.  The 
other  experts  for  the  city  prepared  appraisals  of  the  physi- 
cal property.  These  reports  were  all  introduced  at  the 
hearings  as  evidence  for  the  city.  Under  the  direction  of 
its  experts  the  company  prepared  an  inventory  and  ap- 
praisal, which  was  substantiated  by  the  testimony  of  the 
company's  experts  at  the  hearings. 


Commission  of  Subway  Engineers  for  Chicago. 


Authorized  by  the  local  transportation  committee  of  the 
City  Council  to  appoint  three  engineers  to  recommend  a 
system  of  passenger  subways  for  Chicago,  Mayor  Harrison 
has  acted  on  the  suggestion  promptly  and  has  named  on  this 
commission  Mr.  John  Ericson,  city  engineer;  Mr.  E.  C. 
Shankland,  designing  engineer,  and  Mr.  James  J.  Rey- 
nolds, operating  engineer.  Mr.  Ericson,  who  has  paid  much 
attention  to  the  subway  problem,  is  appointed  especially  for 
his  practical  knowledge  of  underground  utilities  in  Chi- 
cago. Mr.  Shankland  is  a  well-known  authority  on  Chi- 
cago building  foundations  and  subsoil  conditions.  Mr. 
Reynolds,  who  is  a  railroad  man,  is  appointed  as  an  engi- 
neer especially  familiar  witTi  transportation  questions. 

Mr.  Bion  J.  Arnold,  who  was  the  city's  chief  subway 
engineer  during  the  last  administration,  is  not  appointed 
on  this  commission.  It  is  said  that  Mayor  Harrison  does 
not  favor  the  double-deck  subway  or  a  subway  extending 
from  building  line  to  building  line,  utilizing  the  space  under 
the  sidewalks,  as  suggested  by  Mr.  Arnold.  The  present 
Mayor  is  said  to  be  desirous  of  seeing  the  subway  built  or 
at  least  begun  during  his  administration,  and  is  reported  to 
favor  a  modest  beginning  of  a  system  of  relief  for  traffic 
congestion  in  the  central  business  streets.  The  recently 
appointed  subvi'ay  advisory  engineers  will  receive  annual 
salaries  of  $12,000,  an  allowance  being  made  to  the  city 
engineer  to  bring  his  present  salary  of  $8,000  up  to  that 
amount  during  his  service  on  the  subway  board. 


Fire  Drills  Adopted  by  New  York  Edison   Companies. 


The  Edison  Electric  Illuminating  Company  of  Brooklyn 
and  the  New  York  Edison  Company  have  made  contracts 
with  the  Croker  National  Fire  Prevention  Engineering 
Company,  founded  a  short  time  ago  by  Mr.  Edward  F. 
Croker,  ex-chief  of  the  New  York  Fire  Department,  for 
supervision  and  instruction  in  fire  drills.  The  inspectors  of 
the  company  will  act  with  ex-Chief  Croker  in  the  fire  de- 
partment and  make  it  their  business  to  see  that  employees 
are  efficiently  drilled  in  the  proper  methods  of  leaving  a. 
building  in  an  orderly  manner  in  the  event  of  fire  and  that 
the  fire  appliances  are  thoroughly  cared  for  and  kept  in 
proper  condition,  also  instructing  employees  in  the  use 
of  these  appliances.  Thorough  inspection  of  buildings, 
exits,  etc.,  is  also  part  of  their  work.  In  buildings  con- 
taining a  large  number  of  employees  the  inspectors  arrange 
these  in  several  fire  divisions  under  a  leader  and  designate 
the  stairways  to  be  used  by  each  division.  As  a  result  of 
long  experience  with  fires  the  inspectors  of  the  Croker  com- 
pany prohibit  the  use  of  elevators  in  emergency.  The 
first  inspection  of  the  Duane  Street  building  of  the  New 


York  Edison  Company  was  made  July  14,  and  the  first  drill 
was  held  July  19.  At  the  Duane  Street  building  of  the 
New  York  Edison  Company  employees  on  each  floor  were 
divided  into  three  sections,  and  an  explanation  was  given  of 
what  was  to  be  done  when  fire  signals  were  given.  The 
inspectors  made  it  clear  that  the  success  of  the  work  de- 
pends upon  cool,  prompt  and  orderly  procedure.  The  first 
duty  of  each  employee  was  quickly  to  place  in  safety  as 
much  of  the  valuable  property  in  his  charge  as  possible, 
this  applying  more  particularly  to  the  bookkeeping  depart- 
ment, which  has  metal  desks.  At  the  recent  drill  signals 
were  given  on  each  floor  separately,  and  instructions  were 
carried  out  to  the  satisfaction  of  the  inspectors.  The 
bookkeeping  department  was  vacated  in  twenty  seconds. 


Massachusetts  Commission  News. 


An  important  decision  on  the  petition  of  the  Select- 
men of  the  town  of  Plymouth,  Mass.,  complaining  of  the 
price  of  electricity  for  street  lighting  supplied  by  the  Ply- 
mouth Electric  Light  Company  was  rendered  by  the 
Massachusetts  Gas  and  Electric  Light  Commission  on 
July  28. 

Prior  to  August,  1907,  the  company  was  supplying  for 
street  lighting  about  339  incandescent  carbon-filament 
lamps  and  eight  arc  lamps  rated  at  "1200  cp."  Three  of  the 
incandescent  lamps  were  of  32-cp  and  the  others  of  25-cp 
rating,  and  all  operated  on  a  midnight-moonlight  schedule. 
In  that  month  the  company  began  the  replacement  of  these 
incandescent  lamps  with  40-cp  tungsten-filament  lamps. 
Later  the  arc  lamps  were  replaced  by  clusters  of  five  40-cp 
and  a  few  200-cp  tungsten  incandescent  lamps  were  in- 
stalled. All  the  arc  and  carbon-filament  lamps  have  thus 
been   replaced  by   incandescent   lamps. 

Before  and  since  the  above  changes  the  company  charged 
the  town  $21  a  year  for  the  32-cp,  $20  for  the  25-cp  incan- 
descent and  $125  a  year  for  the  all-night  arc  lamps  and  $85 
a  year  each  for  those  operating  until  midnight.  Prior  to 
the  town  meeting,  1909,  the  company  offered  to  supply,  on 
a  five-year  contract,  on  moonlight  schedule  the  incandescent 
lamps  until  12  midnight  at  $18  a  year  and  for  all  night  at 
$21  a  year,  with  a  uniform  price  of  $105  per  year  for  the 
arc  lamps,  all  the  incandescent  lamps  to  be  40-cp  tungsten 
units.  No  action  was  taken  until  a  year  later,  when  the 
town  authorized  its  Selectmen  to  make  a  five-year  con- 
tract on  such  terms  as  they  should  deem  proper,  but  also 
instructed  them  to  enter  a  complaint  to  the  Board  of  Gas 
and  Electric  Light  Commissioners  as  to  the  quality  and 
price  of  service  furnished  by  the  company. 

The  lamps  in  present  use  are  336  40-cp,  50-watt  tung- 
sten, three  250-watt  tungsten  and  eight  clusters  of  five 
40-cp  lamps  each.  All  operate  on  a  moonlight  schedule 
until  midnight,  except  seven  of  the  clusters,  which  operate 
all  night.  The  lamps,  however,  are  billed  to  the  town  in 
the  same  way  as  in  August,  1907,  that  is,  bills  are  made 
for  336  23-cp  lamps  at  $20,  three  32-cp  at  $21,  seven  arc 
lamps  at  $125  and  one  arc  lamp  at  $85  a  year. 

In  August,  1907,  the  price  of  energy  for  commercial 
lighting  was  20  cents  a  kw-hour,  with  discounts  of  5  P^f 
cent  and  upward  according  to  size  of  the  bill.  Prior  to 
the  petition  these  prices  had  been  reduced  to  a  minimum 
rate  of  18  cents,  with  a  sliding  scale  to  10  cents,  accord- 
ing to  the  amount  used  monthly,  and  a  discount  of  from 
10  per  cent  to  20  per  cent  according  to  the  number  of 
nights'  use  each  week. 

Under  the  scale  of  prices  for  commercial  lighting  the 
company  received  during  the  fiscal  year  of  July  i,  1909- 
June  30,  1910,  for  all  electricity  sold  for  this  purpose  only 
a  little  more  than  8  cents  per  kw-hour.  The  complaint 
originally  framed  related  to  commercial  prices  as  well  as 
those  for  public  street  lighting,  but  this  part  of  the  petition 
was  finally  waived  by  the  Selectmen.     It  was  contended  in 
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support  of  the  claim  that  the  price  charged  for  incandescent 
lamps  is  too  high;  that,  irrespective  of  prices  cliargcd  in 
other  cities  of  the  State  for  25-cp  carbon-filament  lamps, 
the  price  for  tungsten  lamps  now  in  use  should  be  less  be- 
cause the  latter,  though  of  higher  candle-power,  consume 
less  energy  than  the  former,  and  that  compared  with  prices 
charged  by  the  company  to  its  other  consumers  the  price 
for  street  lighting  is  too  high. 

It  was  contended  that  the  price  for  street  lighting  should 
be  based  on  a  theoretical  consumption  of  energy  by  the 
lamp  either  at  the  average  rate  charged  for  commercial 
lighting  or  at  the  average  for  all  lighting,  commercial 
and  public,  or  upon  the  same  schedule  as  commercial  light- 
ing, all  the  street  lamps  being  regarded  as  the  installation 
of  a  single  commercial  customer  with  an  annual  bill. 

The  company  contended  that  the  candle-power  is  the 
true  measure  of  the  value  of  the  street  lighting  to  the  town 
and  a  proper  basis  for  the  price.  The  commissioners'  de- 
cision states  that  while  price  charged  for  street  lighting  in 
other  communities  is  not  without  weight,  it  cannot  be  held 
to  be  controlling.  Such  comparisons,  it  says,  must  usually 
be  made  with  prices  charged  for  carbon-filament  lamps,  and 
that  until  very  recently  in  fixing  prices  for  street  lighting 
no  consistent  theory  has  been  followed  either  by  the  com- 
panies or  by  the  public  authorities,  save  a  purpose  on  both 
sides  to  make  the  best  trade  possible. 

"It  must  be  conceded,"  the  commissioners  say,  "that 
based  upon  cost  alone  the  street  lamps  of  the  tungsten  type 
and  of  the  same  or  even  of  a  somewhat  higher  candle- 
power  can  be  supplied  at  a  less  price  than  the  carbon- 
filament  lamp  until  recently  exclusively  used  because  of 
their  lower  cost  to  maintain  and  operate,  but  it  is  by  no 
means  clear  that  such  reduction  in  cost  is  proportional  to 
the  difference  in  the  amount  of  energy  consumed  in  the 
lamp.  Neither  those  investment,  distribution  and  manage- 
ment costs  which  necessarily  enter  into  and  constitute  a 
substantial  share  of  the  total  nor,  for  that  matter,  certain 
of  the  costs  of  producing  the  electricity  seem  to  be  in  any 
degree  reduced  by  the  substitution  of  tungsten  for  carbon- 
filament  lamps.  Coal,  and  possibly  repairs  and  mainte- 
nance, with  some  minor  supplies  at  the  station,  appear  to 
be  the  only  items  of  street-lighting  cost  of  which  it  mav 
safely  be  claimed  that  they  vary  according  to  the  quanti- 
ties of  energy  made  and  used.  The  actual  saving  to  the 
company  in  these  items,  due  to  the  less  amount  of  energy 
required  for  the  tungsten  as  compared  with  the  carbon 
street  lamps  in  Plymouth,  based  upon  the  figures  of  the 
fiscal  year  ended  June  30,  1910,  appear  to  be  somewhat 
less  than  $1  a  year  for  each  lamp,  although  the  reduction 
in  energy  used  in  the  lamp  is  more  than  40  per  cent.  In- 
deed, the  tendency  of  the  introduction  of  tungsten  lamps  is 
to  increase  the  cost  per  unit  because  of  the  reduction  in  the 
total  units  sold  without  any  reduction  in  costs  outside  the 
generating  station — a  tendency  which  obviously  can  be 
overcome  to  a  large  extent  by  the  general  development  of 
the  business  and  by  other  factors  of  importance. 

"However,  unless  the  prices  charged  or  offered  for 
carbon-filament  lamps  are  assumed  to  be  reasonable,  the 
inquiry  as  to  the  amount  of  reduction  justified  by  the  sub- 
stitution of  tungsten  lamps  ofifers  no  real  solution  of  'lie 
problem  as  to  what  price  the  town  should  in  fairness  nay. 

"The  proposition  that  the  price  of  street  lanlps  should  be 
based  strictly  on  the  amount  of  energy  required  to  opeiate 
the  lamps  and  should  be  made  upon  the  same  or  as  advan- 
tageous terms  as  are  offered  to  private  consumers  is  more 
fundamental.  Just  why  any  more  weight  should  be  given 
to  the  suggestion  of  an  average  price  received  rather  t''nn 
any  other  price  in  the  company's  varied  schedule  was  not 
fully  explained.  The  average  price  which  is  determined 
by  dividing  the  total  receipts  from  all  customers  by  the 
total  kw-hours  sold  is  not,  unless  by  chance  merely,  the 
price  offered  to  any  customer.  It  may  be  that  no  cus- 
tomer ever  pays' exactly  that  price,  and  it  is  difficult  to  see 


why,  if  the  street  lamps  are  to  be  governed  by  the  com- 
mercial schedule,  that  price  rather  than  some  other  of 
the  numerous  prices  which  it  contains  should  be  adopted. 
That  it  is  a  very  attractive  proposition  to  the  town  is  evi- 
dent because  it  would  result  in  an  exceptionally  low  price 
for  the  street  lamps,  the  average  price  received  by  the 
Plymouth  company  for  commercial  lighting  being  lower 
than  in  most  companies  of  its  size  in  the  State.  It  is 
important  also  as  a  general  proposition,  because  if  appli- 
cable to  Plymouth  it  is  difficult  to  see  why  it  might  not  be 
applicable  to  all  other  communities. 

"The  board  is  unable  to  agree  with  the  contention  that 
the  energy  used  in  all  of  the  lamps  should  be  combined 
and  treated  as  the  energy  supplied  to  a  single  consumer ; 
in  other  words,  that  all  the  lamps  should  be  taken  together 
and  considered  as  a  single  installation  to  a  large  con- 
sumer. It  is  quite  true  that  the  billing  and  collection  costs 
are  minimized  under  the  conditions  of  street-lighting  sup- 
ply and  become  those  of  a  single  customer,  but  the  nu- 
merous and  widely  scattered  installations  and  the  mvest- 
ment  and  maintenance  charges  give  to  each  lamp  or  group 
of  lamps  many  of  the  characteristics  of  an  individual  cus- 
tomer of  small  size  if  the  commercial  scale  of  charging  i? 
to  be  applied." 

The  commission  states  that  companies  should  more  fully 
recognize  the  reasonableness  of  the  claim  that  towns  and 
cities  should  fare  as  well  for  public  as  for  private  light- 
ing. "Street  lighting,"  it  says,  "should  bear  its  reasonable 
proportion  of  all  necessary  costs,  but  its  fair  price  is  not 
necessarily  determined  upon  the  commercial  rates,  espe- 
cially if  these  happen  to  be  unreasonably  high  or  low." 
Its  decision  goes  on  to  say  that  the  methods  used  to  de- 
termine public  and  private  lighting  prices  must  be  directed 
to  a  single  end — to  determine  what  is  a  fair  price  under 
all  the  circumstances  of  the  case. 

The  commission  says  that  the  company's  burden  of  debt 
justifies  it  in  an  endeavor  to  eliminate  in  a  reasonable  time 
that  part  of  its  indebtedness  which  represents  the  deprecia- 
tion of  the  plant  for  which  provision  has  not  been  made 
hitherto.  Lender  the  existing  circumstances  the  board  con- 
siders the  following  rates  fair,  and  recommends  as  follows: 

That  on  and  after  Aug.  i,  191 1,  the  prices  for  moon- 
light lighting  substantially  as  heretofore  shall  not  exceed 
the  following:  For  50-watt,  40-cp  tungsten  lamps  operat- 
ing until  midnight,  $16  a  year;  for  50-watt,  40-cp  tung- 
sten lamps  operating  all  night,  $20  a  year ;  for  250-watt, 
200-cp  tungsten  lamps  or  equivalent  in  clusters  of  five  50- 
watt,  40-cp  lamps  operating  until  midnight,  $71  a  year; 
for  250-watt,  200-cp  tungsten  lamps  or  equivalent  in  clus- 
ters of  five  50-watt,  40-cp  lamps  operating  all  night,  $89 
a  year. 

New  York  Commission  News. 


A  complaint  has  been  received  by  the  Public  Service 
Commission,  Second  District,  from  the  Board  of  Super- 
visors of  the  County  of  Orleans  and  the  board  of  trustees 
of  the  village  of  .Albion  protesting  against  the  increase  in 
rates  by  the  New  York  Telephone  Company  in  Albion  and 
vicinity.  The  complaints  state  that  the  company  has  raised 
the  telephone  rental  for  business  places  from  $2  to  $2.50 
per  month  and  for  residences  from  $1  to  $1.25  per  month, 
and  that  the  service  furnished  is  unsatisfactory  and  does 
not  warrant  the  increase  in  rates. 

The  commission  this  week  will  hear  the  petition  of  the 
Hartwick  Power  Company  for  permission  to  exercise  a 
franchise  for  the  furnishing  of  electricity  in  the  town  of 
Hartwick.  Otsego  County,  and  the  application  of  the 
Wynantskill  Hydroelectric  Company  for  permission  to 
exercise  franchises  in  the  villages  of  Sandy  Lake  and 
North  Greenbush,  Rensselaer  County,  and  for  authority  to 
issue  stock  to  secure  funds  for  the  construction  of  its  plant. 
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After  a  controversy  extending  over  a  period  of  nearly 
seven  years  the  application  of  the  Long  Acre  Electric 
Light  &  Power  Company  to  issue  additional  bonds  for 
raising  funds  for  the  erection  of  a  lighting  plant  was 
granted  on  July  28  by  the  Public  Service  Commission  for 
the  First  District  of  Xew  York.  Permission  was  given  to 
the  company  to  make  a  new  mortgage  for  $50,000,000, 
under  which  $2,000,000  of  bonds  may  be  sold  when  $1,000,- 
000  of  new  stock  has  been  subscribed  and  paid  for.  The 
order  of  the  commission  provides  that  an  additional 
$2,000,000  of  bonds  may  be  disposed  of  when  another  issue 
of  $1,000,000  stock  has  been  absorbed,  and  further  issuance 
will  be  allowed  in  this  ratio.  A  prior  mortgage  author- 
izing $1,000,000  bonds  must  be  either  canceled  or  subor- 
dinated to  the  new  mortgage  before  the  latter  can  be  made, 
and  the  $400,000  bonds  authorized  under  the  prior  mort- 
gage and  $100,000  additional  bonds  under  this  mortgage, 
held  by  various  interests  as  collateral,  must  be  canceled 
before  the  new  securities  can  be  issued.  The  application 
of  the  Long  Acre  company  was  at  first  denied  by  the  com- 
mission on  the  ground  that  the  necessity  for  an  additional 
lighting  company  in  the  districts  named  in  the  franchise 
of  the  company  was  not  proved.  The  case  was  then  taken 
to  the  Appellate  Division  of  the  Supreme  Court,  the  de- 
cision of  the  commission  was  reversed  and  a  rehearing  was 
ordered.  At  subsequent  hearings  much  opposition  was  made 
by  attorneys  of  the  New  York  Edison  Company  against 
the  rights  claimed  by  the  Long  Acre  company  to  operate 
under  its  franchise.  In  the  issue  of  June  i  announcement 
was  made  that  the  Public  Service  Commission  would  pro- 
ceed to  consider  the  amount  of  securities  that  the  com- 
pany would  be  permitted  to  issue  and  the  terms  under 
which  the  securities  would  be  approved. 


Mr.  Ralph  W.  Pope. 


At  the  Chicago  convention  of  the  American  Institute 
of  Electrical  Engineers  a  committee  consisting  of  Messrs. 
John  J.  Carty,  chairman,  George  A.  Hamilton  and  D.  B. 
Rushmore  was  appointed  to  prepare  for  presentation  to  the 
board  of  directors  resolutions  expressing  the  appreciation 
felt  for  the  services  of  Mr.  Ralph  W.  Pope,  who  had  ten- 
dered at  Chicago  his  resignation  as  secretary  of  the  Insti- 
tute, and  later  was  appointed  honorary  secretary  without 
reduction  in  salary.  The  report  of  the  committee  is  as 
follows : 

"For  more  than  twenty-six  years  Mr.  Ralph  Wainwright 
Pope  has  faithfully  and  loyally  served  the  American  Insti- 
tute of  Electrical  Engineers  as  secretary,  and  for  the 
twenty-seventh  consecutive  year  he  has  again  been  elected 
to  the  office  of  secretary.  The  board  of  directors  and  the 
membership  at  large  are  of  the  opinion  that  by  his  continu- 
ous and  honorable  service  he  has  attained  such  a  position 
in  the  regard  and  affections  of  the  members  of  the  Insti- 
tute that  he  is  entitled  to  some  relief  from  the  active  execu- 
tive duties  of  his  arduous  position.  Therefore,  to  carry 
out  his  own  expressed  wish  his  resignation  as  secretary 
has  been  accepted.  In  accepting  his  resignation  the  board 
of  directors  in  order  to  give  expression  to  its  own  feel- 
ing of  gratitude  as  w'ell  as  the  feeling  of  the  membership 
at  large,  and  in  order  to  reward  such  long  and  distinguished 
service,  has  appointed  him  to  the  position  of  honorary  sec- 
retary, in  which  capacity  the  Institute  may  still  have  the 
benefit  of  his  long  experience  in  its  affairs. 

"In  thus  complying  with  the  natural  and  just  desire  of 
Mr.  Pope,  the  board  of  directors  has  thought  it  well  to 
mark  this  change  by  this  minute  expressing  its  good  will 
and  appreciation,  and  by  pointing  out  that  the  term  of  Mr. 
Pope's  service  in  the  Institute  covers  many  of  the  most 
important  developments  in  electrical  engineering,  and  that 
this  period  has  witnessed  the  growth  of  the  Institute  from 
the  humblest  beginning  to  its  present  flourishing  condition. 


"At  the  time  when  the  art  of  electrical  engineering  was 
practised  principally  in  connection  with  the  telegraph  Mr. 
Pope  was  a  pioneer,  having  in  the  year  1858  mastered  the 
working  of  the  Hughes  printing  telegraph.  In  i86i  he  had 
charge  of  the  Morse  telegraph  office  at  Great  Harrington, 
Mass.,  in  which  town  he  was  born  in  1844.  In  1862  and 
1863  he  was  in  the  service  of  the  American  Telegraph 
Company  in  its  New  York,  New  Haven  and  Proviik-nce 
offices,  and  in  1865  he  was  one  of  that  band  of  telegraph 
pioneers  Who  went  into  the  wilds  of  British  Columbia  to 
establish  an  overland  telegraph  system  with  Europe  by 
means  of  Alaska  and  Siberia.  In  1867  he  was  with  the 
Iiankers  &  Brokers'  Telegraph  Company  until  1872,  when 
he  became  an  inspector  with  the  Gold  &  Stock  Telegraph 
Company.  While  with  this  company  he  was  promoted  to 
the  position  of  deputy  superintendent  in  1880,  at  which 
time  the  apparatus  used  by  the  Gold  &  Stock  Telegraph 
Company  was  considered  by  many  as  representing  the 
highest  development  then  reached  by  the  electromechani- 
cal art.  While  in  the  service  of  the  Bankers  &  Brokers' 
Telegraph  Company  in  1867  he  was  also  assistant  editor 
of  The  Telegrapher.  In  1882  he  became  manager  of  the 
Union  Electric  Manufacturing  Company,  of  New  York. 
In  1884  he  was  associate  editor  of  The  Electrician  and 
Electrical  Engineer.  In  that  same  year  the  American  In- 
stitute of  Electrical  Engineers  was  formed.  The  next 
year  Mr.  Pope  was  elected  its  secretary,  which  position' 
he  is  about  to  relinquish.  In  1890  he  founded  the  monthly 
periodical  Electric  Poiver,  and  in  1891  he  became  editor 
for  electrical  terms  in  the  'Standard  Dictionary.'  In 
1893  under  direction  of  council  his  quarters  as  secretary 
were  established  in  the  rooms  of  the  American  Institute 
of  Electrical  Engineers  in  the  Electrical  Building  at  the 
Columbian  Exposition,  and  he  was  appointed  on  the  com- 
mittee of  judges  for  the  Department  of  Electricity.  While 
at  the  exposition  in  Chicago  he  personally  met  more  than 
two-thirds  of  the  members  of  the  Institute  at  that  time. 
Ever  since  Mr.  Pope  has  kept  up  his  large  personal 
acquaintance  among  the  members,  which  is  of  great  im- 
portance to  a  headquarters  official. 

"During  the  administration  of  President  Stillwell  Mr. 
Pope  visited  a  majority  of  the  sections  and  many  of  the 
branches  of  the  Institute  and  made  a  study  of  their  de- 
velopment and  needs.  All  of  these  activities  have  emi- 
nently prepared  him  for  the  position  of  honorary  secre- 
tary, giving  special  attention  to  the  organization  and  the 
interest  of  the  sections  and  branches." 


CURRENT   NEWS   AND   NOTES. 


Electric  Club  of  Chicago. — At  the  last  meeting  of  the 
Electric  Club  of  Chicago  it  was  decided  to  hold  no  further 
meetings  until  Sept.  13.  The  club  also  voted  not  to  give  a 
picnic  this  year. 

*     *     * 

Electrical  Banquet  in  Winnipeg. — The  city  light 
and  power  department  of  Winnipeg,  Manitoba,  of  which 
Mr.  James  G.  Rossman  is  general  manager,  gave  an  elec- 
trically prepared  banquet  to  the  Mayor  and  members  of 
the  City  Council  of  the  city  in  the  "Home,  Sweet  Home," 
exhibit  at  the  Canadian  Industrial  Exhibition  on  July  22. 
The  dinner  consisted  of  soup,  fish,  chicken,  vegetables  and 
coffee,  besides  many  dishes  that  did  not  require  heat, 
as  fruit  and  salad.  It  was  cooked  on  a  large  "navy  range" 
secured  through  the  courtesy  of  the  Canadian  General 
Electric  Company  from  the  Chicago  office  of  the  General 
Electric  Company.  This  range  weighs  about  2000  lb.  and 
was  equal  to  the  occasion  in  every  respect.  The  table  was 
set  for  a  party  of  about  twenty,  and  the  electrical  prepara- 
tion of  the  food  was  carried  out.  as  planned,  without  a 
hitch. 
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Gift  to  McGili.  University. — Sir  William  Macilonakl 
has  presented  to  McGill  University  a  large  tract  of  land 
adjoining  Mountroyal  Park,  which  will  be  used  as  a  cam- 
pus and  for  residence  plots.  The  purchase  price  was  over 
Si, 000,000. 

*     *     * 

He.\ting  V.\lue  of  Fuel  Oil. — In  consequence  of  the 
success  that  has  attended  the  use  of  heating  value  specifica- 
'  tions  in  buying  and  selling  coal,  the  Bureau  of  Mines, 
Washington,  D.  C,  has  drawn  up  similar  specifications  for 
the  purchase  of  fuel  oil.  These  are  contained  in  technical 
paper  No.  3  issued  by  the  bureau. 

*  *     * 

A  Novel  Hydroelectric  T.\x.\tion  Case. — The  right  to 
;  tax  ground  forming  a  made  channel  for  a  stream  of  water 
used  for  power  purposes  is  to  be  tested  at  South  Bend, 
Ind.  The  stream  is  720  ft.  long  and  40  ft.  wide,  running 
through  that  city,  and  has  never  been  assessed  for  taxation. 
The  South  Bend  Hydraulic  Company  is  resisting  the  at- 
tempt on  the  part  of  the  tax  board  to  list  the  property  for 

xation. 

*  *     * 

G.\RAGE  Transformed  for  Electric  Service  Exclusive- 
,  LY. — The  People's  Garage,  of  339  East  Garfield  Boulevard, 
Chicago,  is  equipping  its  present  automobile  station,  which 
is  130  ft.  long  and  60  ft.  wide,  for  the  exclusive  service  of 
electric  cars.  Two  motor-generating  charging  sets  will  be 
installed,  one  rated  at  50  kw  and  one  at  25  kw.  Electrical 
energv-  is  purchased  from  the  Commonwealth  Edison  Com- 
pany. A  new  building  for  the  gasoline  garage  will  be 
erected  on  a  nearby  location. 

^  *      *      * 

I  So.vs  of  Jove  at  Ced.\r  Point,  Ohio. — At  the  rejuvena- 

I  tion  of  the  Sons  of  Jove,  held  the  evening  of  July  26,  dur- 

i  ing  the  convention  of  the  Ohio  Electric  Light  Association 

(  at  Cedar  Point,  Ohio,  a  class  of  thirty-four  candidates  was 

■  initiated  into  the  mysteries  of  the  order.     Messrs.   R.   L. 
I  Janes,  of  Pittsburgh,  statesman  for  Pennsylvania,  and  A. 

C.  Beattie,  of  Cincinnati,  Ninth  IMars,  presided  at  the 
!  ceremonies,  the  work  of  which  was  in  charge  of  National 
:    Secretarx-  E.  D.  Strickland,  of  Chicago. 

*  *     * 

Counting    Telephones. — City    Electrician    Carroll,    of 

'_   Chicago,  is  engaged  in  the  task  of  counting  the  subscribers 

'    of  the  Illinois   Tunnel   Company,   the    receivers   of   which 

are  operating,  or  are  beginning  to   operate,  a   competing 

automatic  telephone  system  in  Chicago.    Mr.  Carroll's  task 

•    is  to  determine  whether  the  automatic  company  had  20,000 

■  bona  fide  subscribers  on  June  i  last.  The  list  of  sub- 
scribers offered  by  the  company  is  first  checked  up  and 

:    then  each  one  listed  is  called  up  on  the  automatic  telephone. 

*  *     * 

Electric  Trucks  for  Navy  Yards. — The  United  States 
Navy  Department  has  bought  twelve  electric  trucks  for  the 
use  of  the  Bureau  of  Yards  and  Docks.  Eight  of  these 
are  5000-lb.  trucks,  the  other  four  being  standard  5-ton 
trucks,  and  all  are  equipped  with  lead  batteries.  The  dis- 
'    tribution  will  be  as  follows:     To  the  Boston  Navy  Yard, 

■  one  5000-lb.  truck;  to  the  Portsmouth  (N.  H.)  Navy  Yard, 
one  5-ton  truck;  to  the  New  York,  Norfolk  and  Mare 
Island  navy  yards,  one  of  each  size;  to  the  Philadelphia, 

'   Charleston    and    Puget    Sound    yards    and    Public    Works 
'   Officer,  island  of  Guam,  one  each  of  the  5000-lb.  size. 

*  *     * 

PowER-HousE  Dam  Said  to  Cause  Mosquitoes. — Resi- 
,  dents  of  the  village  of  River  Forest,  a  suburb  of  Chicago, 
are  said  to  hold  the  North  Shore  Electric  Company  largely 
I  responsible  for  a  plague  of  mosquitoes  that  has  afflicted 
the  village  this  summer.  Not  long  ago  the  company  built  a 
higher  dam  in  the  Desplaines  River  in  connection  with 
its  generating  station  at  Maywood.  and  this  dam,  by  cover- 


ing lowlands  with  stagnant  water,  is  held  to  be  the  cause 
of  the  abnormal  number  of  mosquitoes  by  providing  breed- 
ing places.  The  village  trustees  have  asked  the  company 
to   remove  the  dam. 

*  *     ^ 

.\.UTOM.\Tic  Telephones  for  England. — The  British 
post  office  will  install  two  experimental  automatic  tele- 
phone exchanges,  one  at  Epsom  on  the  Strowger  system, 
and  the  other  at  Caterham  on  the  Lorimer  system.  Each 
will  be  equipped  for  500  stations.  An  automatic  system 
for  400  stations  will  also  be  installed  at  the  post  office 
headquarters  in  London,  this  exchange  to  serve  the  official 
departments.  The  Lorimer  differs  from  the  Strowger  sys- 
tem in  that  the  exchange  mechanism  is  in  continuous  mo- 
tion whether  calls  are  being  made  or  not,  while  in  the 
Strowger  system  no  movement  is  made  until  a  subscriber 
calls. 

*  *     * 

Engineering  Education  in  Great  Britain. — The  Brit- 
ish Institution  of  Civil  Engineers,  which  in  recent  years 
has  several  times  given  considerable  attention  to  the  sub- 
ject of  engineering  education,  recently  held  a  conference 
on  that  subjct  in  which  leading  engineers  and  educators  of 
Great  Britain  took  part,  the  electrical  industry  and  profes- 
sion being  well  represented.  A  large  number  of  papers 
were  presented  and  discussed,  and  the  result  of  the  con- 
ference was  embodied  in  a  short  resolution,  the  principal 
feature  of  which  is  renewed  indorsement  of  the  time- 
honored  British  "sandwich"  system  of  alternate  training  at 
school  and  in  the  workshop,  the  specific  recommendation 
being  six  months  alternately  in  each.  There  was  a  pre- 
ponderance of  opinion  that  British  engineers  do  not  have 
sufficient  training  in  English  and  along  general  cultural 
lines,  and  the  hostility  of  the  old-time  British  engineer 
and  manufacturer  to  what  they  consider  highly  scientific  in- 
struction frequently  cropped  out.  The  German  and  Ameri- 
can systems  of  engineering  education,  judging  from  absence 
of  reference  to  them,  are  apparently  not  considered  appli- 
cable to  British  conditions. 


Proposed  Gas  Rates  in  Chicago  Attacked  in  the 
Courts. — Following  the  adoption  by  the  City  Council  of 
Chicago  of  an  ordinance  fixing  the  rates  for  gas,  for  a 
five-year  period,  at  75  cents  for  the  first  year,  70  cents 
for  the  second  and  third  years,  and  68  cents  for  the  fourth 
and  fifth  years,  the  People's  Gas  Light  &  Coke  Company 
has  begun  suit  in  the  Circuit  Court  of  Cook  County  to  set 
aside  these  rates  as  unjust  and  unreasonable.  The  pres- 
ent rate  is  85  cents  and  the  company  contends  that  the  new 
rate  of  70.2  cents,  which  is  the  average  for  the  five-year 
period,  is  due  to  politics  and  not  to  a  fair  and  disinter- 
ested study  of  the  situation.  The  petition  to  the  court 
points  out  that  the  report  of  Mr.  W.  J.  Hagenah,  the  expert 
first  employed  by  the  city,  who  recommended  a  rate  of  yy 
cents,  was  ignored  by  the  committee  of  the  City  Council 
which  took  charge  of  the  matter  when  the  city  administra- 
tion elected  on  the  ■'70-cent  gas"  issue  came  into  office. 
Thereafter  Mr.  Edward  W.  Bemis  was  employed  by  the 
committee  as  an  expert.  The  company  charges  that  Mr. 
Bemis  is  neither  an  engineer  nor  an  accountant  and  has 
no  knowledge  of  the  cost  of  manufacturing  and  distribut- 
ing gas.  except  such  as  he  may  have  gathered  from  read- 
ing the  published  reports  of  gas  companies  or  the  testi- 
mony in  other  rate-regulating  investigations.  The  mis- 
statements made  by  Mr.  Bemis  in  his  report  are  said  to  be 
grotesque.  The  company  contends  that  it  must  be  allowed 
a  7  per  cent  dividend  rate,  and  it  is  asserted  that  if  the 
rate  of  75  cents  had  been  in  force  during  the  last  three 
years  the  company  could  not  have  paid  5  per  cent  divi- 
dends on  its  stock.  It  is  assumed  that  the  court  will  refer 
the  petition  to  a  master  in  chancery  to  investigate  and 
report. 
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Los  Angeles  Telephone  R.\tes. — The  City  Council  of 
Los  Angeles  has  failed  to  adopt  the  new  schedule  of  tele- 
phone rates  recommended  by  the  Board  of  Public  Utilities 
on  the  report  of  Mr.  K.  B.  Miller,  retained  as  an  expert. 
This  schedule  increased  the  existing  rates  somewhat.  The 
Council  has  voted  that  the  old  rates  shall  prevail.  There 
are  two  telephone  companies  in  Los  Angeles,  and  the  rates 
of  the  Home  company  are  a  little  lower  than  those  of  the 
Bell  company.  Mr.  Miller  proposed  to  equalize  the  rates. 
The  companies  may  ask  the  courts  to  compel  the  city  to 
adopt  the  increased  rates. 

*  *     * 

Work  St.'vrted  on  New  York's  New  Subways. — On 
Monday  last,  July  31,  ground  was  broken  by  Chairman 
Willcox,  of  the  Public  Service  Commission  for  the  First 
District  of  New  York,  for  the  new  tri-borough  subway 
system.  The  ceremonies  were  held  at  Sixty-seventh  Street 
and  Lexington  Avenue,  and  speeches  were  made  by  a  num- 
ber of  city  officials  and  Mr.  F"rank  Bradley,  president  of  the 
Bradley  Contracting  Company,  which  has  the  contract  for 
a  number  of  sections  of  the  new  system.  The  first  spade- 
ful of  earth  was  removed  by  Commissioner  Willcox  with 
a  silver  shovel  and  placed  in  a  receptacle  for  preservation 
by  the  Bradley  company,  and  the  second  spadeful  of  earth 
was  reserved  in  a  similar  way  for  the  Public  Service  Com- 
mission. 

*  *     * 

A  New  Complaint  Against  the  Gasoline  Automobile. 
— An  Iowa  reader  of  Telephony,  speaking  as  a  telephone 
manager,  presents  a  new  indictment  against  the  excesses  to 
which  the  use  of  the  gasoline  automobile  seems  to  lead 
many  persons.  A  large  number  of  telephone  subscribers 
have  automobiles,  and  it  is  asserted  that  some  of  them  take 
the  batteries  off  the  telephones  and  use  them  on  the  auto- 
mobile for  the  sparking  outfit,  replacing  them  with  inferior 
cells  at  the  telephone.  Complaint  is  then  made  to  the  tele- 
phone company  that  the  telephone  is  out  of  order  and  the 
company  is  compelled  to  send  a  man  to  replace  the  defective 
cells  of  battery  with  new  ones.  This  operation  consumes 
needless  time  and  money  and  makes  an  unfair  complaint  of 
poor  service,  and  the  telephone  manager  is  righteously 
mdignant. 

*  *     * 

Industrial  Demand  for  Electricity  in  Southern 
California. — Southern  California  is  not  considered  a 
manufacturing  community,  and  yet  Mr.  John  B.  Miller, 
the  president  of  the  extensive  Southern  California  Edison 
Company,  says  that  more  electrical  energy  is  sold  by  that 
company  for  motor  operation  than  for  lighting.  Since 
1904  the  power  business  of  the  company  has  been  gaining 
on  the  lighting  business,  and  in  May,  191 1,  the  revenue 
from  energy  sold  for  motors  exceeded  that  for  lighting  for 
the  first  time  in  the  history  of  the  company.  Electric 
pumping  for  irrigation  accounts  for  a  large  percentage  of 
the  output,  while  the  electrical  operation  of  oil  wells  and 
refineries  has  lately  become  a  conspicuous  factor  in  the 
demand.  Until  recently  the  manufacture  of  cement  was 
the  leading  industry  in  the  consumption  of  electrical 
energy. 

*  *     * 

Irrigation  and  Hydroelectric  Projects  in  Si'ai.m. — To 
improve  the  conditions  in  the  agricultural  districts  of  Spain, 
plans  have  recently  been  accepted  and  the  preliminary 
work  has  been  begun  on  a  large  irrigation  project.  The 
main  canal,  which  will  probably  be  completed  in  about  six 
years,  will  have  a  length  of  over  50  miles  and  the  total 
length  of  main  artery  and  branches  will  exceed  150  miles. 
This  work  is  only  part  of  a  plan  which  calls  for  the  irri- 
gation of  an  area  of  about  300  sq.  miles  on  the  left  bank 
of  the  Guadalquivir  River,  whose  waters,  at  Palma  del  Rio, 
will  be   utilized.     For  additional   water   supply   when   the 


river  water  fails  six  reservoirs  with  a  combined  capacity 
of  68,684,000,000  gal.  of  water  are  planned  for  neighboiing 
valleys.  At  present,  however,  only  one  of  these  reservoirs 
is  to  be  built,  having  a  capacity  of  21,661,000,000  gal.  A 
project  for  utilizing  this  tremendous  water-power  by  the 
installation  of  electric  power  stations  along  the  canal  has 
been  laid  aside  for  the  present  unless  some  responsible  syn- 
dicate acquires  the  rights. 

*  *     * 

Mexican  Guayule-Rubber  Industry. — The  guayule- 
rubber  industry  is  being  seriously  hampered  and  damaged 
by  labor  and  political  troubles  that  are  now  more  general 
and  of  greater  seriousness  than  during  the  period  when  the 
recent  revolution  was  actually  in  progress.  The  factory  of 
the  Intercontinental  Rubber  Company  at  Torreon  is  closed 
on  account  of  a  strike  of  several  hundred  employees.  The 
men  demand  an  increase  of  wages  which  the  company  does 
not  feel  justified  in  giving.  None  of  the  men  receive  less 
than  $1  Mexican  money  (49.2  cents  gold)  per  day,  while 
the  ruling  wages  in  other  factories  range  from  50  cents  to 
75  cents,  Mexican.  It  is  announced  that  unless  an  early 
settlement  of  the  strike  is  reached  the  factory  will  be  kept 
closed  until  Jan.  i,  igi2,  or  longer.  Mr.  E.  Delafond,  a 
Frenchman,  who  owns  several  guayule-rubber  factories  in 
the  States  of  Coahuila.  Zacatecas  and  San  Luis  Potosi,  re- 
cently made  a  trip  of  inspection  of  his  property.  His  fac- 
tories suffered  much  damage  at  the  hands  of  rebel  bands. 
Mr.  Delafond  was  at  his  factory  in  a  remote  part  of  the 
State  of  San  Luis  Potosi  when  it  was  attacked  by  rebels, 
who  first  demanded  of  him  the  payment  of  $6,000.  When 
he  refused  to  comply  with  their  demands  they  tore  down 
the  French  and  American  flags  that  floated  from  the  build- 
ings and  then  attempted  to  destroy  the  plant.  Mr.  Delafond 
made  his  escape  in  an  automobile  and  reached  the  nearest 
railroad  station,  60  miles  away,  without  further  adventure. 
Owing  to  the  present  unsettled  condition  of  the  guayule- 
rubber  industry  the  output  of  crude  rubber  for  the  latter 
half  of  the  present  year  will  be  very  small. 

*  *     * 

Brains,  Labor  and  Capital. — During  the  recent  Chicago 
convention  of  the  American  Institute  of  Electrical  Engji- 
neers  Mr.  H.  M.  Byllesby  gave  a  dinner  at  the  Chicago 
Club  to  about  sixty  gentlemen  to  enable  some  of  the  promi- 
nent engineers  to  meet  a  few  of  the  leading  financiers  of 
Chicago.  In  introducing  the  speakers  of  the  evening  the 
host  gave  the  keynote  of  the  occasion  by  referring  to  exist- 
ing conditions  of  industrial  unrest  and  expressing  the  hope 
that  by  a  sincere  effort  to  solve  the  problems  of  modern 
civilization  a  condition  characterized  bv  greater  tranquillity 
and  greater  humanity  will  be  evolved.  In  concluding  his 
speech  Mr.  Byllesby  said ;  "I  believe  it  has  become  the  duty 
of  every  serious-minded  man,  no  matter  in  what  calling  in 
life,  no  matter  in  what  walk  of  life  his  activities  may  find 
themselves,  seriously  to  consider  the  present  condition  and 
to  do  everything  that  in  him  lies  toward  a  fair  and  just 
and  wise  solution  of  the  problems  of  the  times.  By  doing 
this  we  can  hope  to  better  the  conditions  which  surround 
our  civilization.  If  we  fail  to  make  the  effort,  we  shall 
have  no  one  to  blame  but  ourselves  if  in  the  undirected 
trend  of  passion  resulting  from  ignorance  or  injustice, 
misapprehension  or  selfishness,  our  country  drifts  tn  the 
cataclysm  of  an  economic  or  social  revolution.  We  can 
view  this  situation  as  we  please ;  we  can  adopt  the  doctrine 
of  laisses  faire;  we  can  adopt  the  selfish  doctrine  of  each 
man  looking  after  his  immediate  interests;  or  we  can  adopt 
the  far  manlier  and  more  worthy  course  of  recognizing 
these  problems  and  difficulties  of  the  times  and  by  drawing 
closer  together  the  three  great  moving  forces  of  modem 
life — labor,  brains  and  capital — endeavor  to  direct  thought 
and  legislation  and  to  bring  about  a  condition  more 
worthy  of  the  great  opportunities  possessed  by  civilized 
humanity  to-day." 
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MAIN    SUBSTATION   OF   THE  METROPOLITAN 
ELECTRIC  COMPANY  AT  READING,  PA. 


Problems   Involved    in    Converting  an  Old  Generating 

Station  into  a  Substation  Without  Interfering 

with  Service. 

THE  combined  lighting  and  railway  equipment  of  the 
Metropolitan  Electric  Company,  of  Reading.  Pa., 
one  of  the  underlying  companies  of  the  Interstate 
Railways  Company,  was  described  in  a  general  way  in  con- 
nection with  the  illustrated  description  of  its  new  gen- 
erating station  which  appeared  in  these  columns  on  Nov.  17, 
1910.  At  that  time  the  distribution  system  was  also  given 
attention ;  but  the  substation  was  merely  mentioned  as  a 
part  of  the  whole.  The  substation  has  just  been  com- 
pleted and,  on  account  of  the  problems  involved  in  its  con- 
struction, its  size,  and  the  variety  of  its  distribution,  a  more 
extended  account  of  it  is  here  given. 

0R;G1"IAL  use  as  a  generating  SrATION. 

The  old  power  plant  of  the  Metropolitan  Electric  Com- 
pany consisted  of  three  buildings  on  Seventh  Street  near 
Franklin  Street,  containing  the  engines,  generators,  switch- 
boards and  regulators,  with  a  large  building  in  the  rear 
extending  to  Lemon  Street  containing  the  boilers.  The 
engineer's  office,  etc.,  was  located  in  an  adjoining  building 
and  another  building  was  used  to  house  the  storage  battery. 
The  old  arrangement  is  shown  in  Fig.  7.  Building  No.  i 
was  equipped  with  six  small,  horizontal,  high-speed  engines 
on  the  first  floor,  each  belted  to  two  small  generators  on 
the  second  floor.  In  addition  a  line  of  shafting  on  the  first 
floor,  driven  by  a  Hamilton  Corliss  engine  in  an  adjoining 
structure,  drove  two  rows  of  dynamos  and  arc  machines  on 
the  second  floor.  The  equipment  at  the  time  of  the  rebuilding 
comprised  fourteen  6o-kw,  125-volt  Edison  bipolar  machines; 
eighteen  Brush,  American  and  Wood  arc  machines :  six 
small  engines  and  one  Corliss  engine,  with  a  rated  out- 
put of  1200  hp  and  supplying  the  three-wire  system  and  arc 
circuits.  Switchboards  for  the  entire  three-wire  system 
and  generators,  series  arc  circuits  and  series  incandescent 
system  were  also  located  on  the  second  floor.  In  an  exten- 
sion at  the  rear  a  350-hp  Green  Corliss  engine  was  added. 


growth  is  represented  by  the  erection  of  building  No.  3, 
containing  at  first  two  Ide  engines,  one  belted  to  a  Short 
railway  generator  and  a  Westinghouse  2300-volt,  60-cycle, 
two-phase  generator,  the  other  belted  to  a  Jenney  multipolar 
generator  and  a  Thomson-Houston  railway  generator. 
Later  the  direct-connected  units,  an  Allis-Chalmers  cross- 
compound  engine  driving  a  500-kw  railway  generator  and 
two  Harrisburg  cross-compound  engines,  one  direct-coupled 


Fig.  2 — Section  Containing  Lighting  Rotators  Before  All  Old   Units 
Vl/ere   Removed 

to  a  350-kw  Stanley,  2400-vo!t,  60-cycle,  two-phase  alter- 
nator, the  other  direct-coupled  to  two  300-kw,  125-volt 
direct-current  generators,  were  installed.  Other  additions 
were  three  boosters  and  a  railway  battery  and  two  400-kw, 
25-cycle  Stanley  rotaries,  running  inverted  and  supplying 
energy  to  two  300-kw  substations  through  step-up  trans- 
formers and  a  15,000-volt  transmission  line.  The  final 
rating  of  the  station  was  7800  boiler-hp  and  5000  kw  of 
generators. 

RECONSTRUCTION  FOR  USE  AS  A  SUBSTATION; 

The  first  undertaking  was  the  reconstruction  of  building 
Xo.  I  without  interrupting  the  operation  of  the  apparatus. 


Fig.    1— Railway   Units   in    Rebuilt   Station 

belted  through  a  jack  shaft  to  a  2300-volt,  6o-cycIe,  two- 
phase  alternator.  The  switchboard  for  this  unit  was  located 
near  the  end  of  the  jack  shaft.  In  1894  building  No.  2 
was  erected,  in  which  were  installed  three  vertical  cross- 
compound  engines,  direct-connected  to  railway  generators 
with  a  total  rating  of  1600  kw,  a  vertical  cross-compound 
engine  direct-connected  to  two  loo-kvv,  125-volt  direct-cur- 
rent   machines,    and    the    railway    switchboard.      Further 


Fig.    3 — General    Arrangement    of    Switchboard    Gallery 

Reference  to  the  photographs  will  show  that  it  was  possible 
to  put  in  a  single  row  of  steel  columns  down  the  middle, 
which  would  support  steel  floor  beams  laid  above  the  old 
wooden  floors,  so  that  the  old  floors  should  serve  as  forms 
for  the  new  concrete  floors,  the  machines  being  raised  to 
the  new  level  one  at  a  time,  the  belts  being  lengthened  and 
belt  holes  left  in  the  new  concrete  floor  to  be  closed  up  after 
the  removal  of  all  the  old  apparatus.    The  third  floor  being 
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built  furnished  protection  to  tlio  apparatus,  so  that  the  old 
wooden  roof  could  be  removed  and  a  concrete  slab  roof 
supported  by  steel  trusses  erected. 

The  lean-to  structures  on  the  side  and  rear  end,  which 
contained   respectively   the   step-up  transformers   and  the 


practically  a  solid  mass  of  concrete  foundations  for  the 
engines,  shafting  and  generators  which  had  been  installed 
from  time  to  time,  .\long  the  walls,  however,  there  wereii 
trenches  for  steam  pipes  which,  with  a  slight  amount  of 
additional  work,  could  be  used  for  the  air  tunnels  over 
which  the  air-blast  transformers 
were  placed.  In  order  to  install  the 
fiber  conduits  connecting  the  trans- 
formers and  rotaries  to  the  high- 
tension  switching  .system  it  was  nec- 
essary to  raise  the  floor  levels  of  both 
buildings  sufficiently  to  permit  these 
conduits  to  be  laid  on  the  top  of  the 
old  engine-room  floor,  and  this  re- 
sulted in  the  switch-cell  compartment 
floor   being   higher   than   the    rest  of 
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Green-Corliss  engine,  were  torn  down,  giving  more  yard 
room  for  the  pole  lines  and  improving  the  appearance  of 
the  property. 

To  give  space  necessary  for  the  new  equipment  in  build- 
ing No.  2  an  addition  was  made,  extending  into  the  old 


of  station   as   Rebuilt. 


the  floor  in  building  Xo.  I,  which  was  made  level  with  that 
of  building  No.  2,  where  formerly  there  was  a  difference  of 
9  in.  in  their  elevations. 

NEW   INSTALLATIONS. 

The   substation    receives   high-tension    current   at    13,200 


Fig.   5— Eievatjon    of   Main    Portion    of   Rebuilt   Station 


boiler  house,  the  rear  end  wall  being  moved  back.  It  will 
be  seen  that  the  rearranged  plant,  having  50  per  cent 
greater  capacity,  occupies  only  41  per  cent  of  the  ground 
space  taken  by  the  original  plant. 

In  both  buildings  No.  i  and  No.  2  the  ground  floors  were 


volts,  60  cycles,  three-phase,  through  underground  cables 
from  the  new  generating  station.  Provision  is  made  for 
connection  to  six  of  these  cables  and  six  high-tensior 
switches  were  accordingly  installed,  four  for  present  us« 
and  two  for  future  needs. 
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From  the  substation  energy  is  distributed  for  railway 
eders  (600  volts),  direct-current  three-wire  system  (125- 
;o  volts),  motor  circuits  (2300  volts,  60  cycles,  three- 
lase),  lamp  circuits  (2300  volts,  60  cycles,  single-phase), 
■ries  mercury  arc  and  series  tungsten  street-lighting  sys- 


the  first  floor,  and  the  2300-volt  switches  located  on  the 
second  floor  for  the  control  of  the  low-tension  side  of  the 
distribution  transformers.  The  switchboard  for  the  2300- 
volt  system  is  a  vertical  board  controlling  all  the  outgoing 
2300-volt  circuits.  These  switches  are  of  the  remote-con- 
trol solenoid-operated  type  arranged  in  two  banks.  Over 
each  bank  is  located  a  set  of  three  busbars.  This  arrange- 
ment provides  a  duplicate  system  of  switches.  Normally, 
one  bus  is  to  be  used  for  three-phase  motor  feeder?;  and  the 


FiQ.  6— Elevation  of  Street- Lighting  Section  of  Station. 

tm.  The  rating  of  the  equipment  at  present  is  8000  kw. 
revision  is  made  for  future  installations  amounting  to 
300  kw,  making  the  ultimate  rating  of  the  substation 
1,000  kw. 

I  BUILDING  NO.  1. 

The  first  floor  of  building  No.  i  contains  the  high-tension 
A-itches  and  busbars,  office  of  the  efigineer  in  charge  and 
;ie  arc-lamp   and   meter-repair   department.     The   second 


Pig,   7 — Layout   of   Old    Station. 

oor,  used  as  a  switchboard  gallery,  contains  the  2300-volt 
witches  and  all  of  the  switchboards  except  those  used  for 
|ie  street-lighting  system.  The  benchboard  is  located  in 
rent  of  an  opening  in  the  wall  which  gives  the  operator 
full  view  of  the  rotary-room  floor.  The  benchboard  .con- 
"ols  all  of  the  high-tension  switches  which  are  located  on 


Fig.  8 — Tungsten  and  Arc  Boards  for  Street- Lighting  Circuits. 

other  for  the  single-phase  l&mp  feeders,  connected  to 
separate  transformers,  so  that  the  irregular  motor  loads 
cannot  affect  the  lighting.  In  case  of  trouble  either  bus  can 
carry  either  the  lamps  or  motor  feeders,  or  both,  and  any 
transformer  can  supply  either  bus  or  both.  The  switch- 
board for  the  direct-current  three-wire  system  is  composed 
of  rotary  panels  and  feeder  panels.  The  same  arrangement 
is  carried  out  in  the  railway  switchboard.  These  three 
boards  are  arranged  in  one  line 
facing  the  benchboard,  so  that 
everything  is  in  full  view  and 
easy  reach  of  the  operator. 
Sufficient  space  is  left  between 
the  vertical  boards  for  future 
extension  in  the  number  of 
panels  for  feeders  as  well  as 
for  rotaries. 

BUILDING  NO.  2. 

This  building  contains  the 
railway  rotaries  and  transform- 
ers, lighting  rotaries,  trans- 
formers and  regulators,  2300- 
volt  transformers,  blowers  for 
cooling  all  of  these  transform- 
ers and  regulators,  the  tungsten 
and  arc  regulators  and  switch- 
boards. Underneath  the  switch- 
boards for  the  arc  and  tung- 
sten systems  is  a  tunnel  which 
contains  the  13,200-volt  bus 
supplying  these  systems  and,  in 
compartments,  the  oil  switches 
which  are  operated  by  connect- 
ing rods  carried  up  through  the 
floor  to  the  back  of  the  panels. 
It  will  be  noted  that  all  connections  between  the  switch- 
boards and  apparatus  in  this  building  are  in  conduit  under 
the  floors. 

HIGH-TENSION  SWITCHES  AND  BUS  SYSTEM. 

The  high-tension  switches  are  connected  to  a  main  bus 
which  is  in  three  sections  and  an  auxiliary  bus  which  is 
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in  two  sections.  By  this  means,  and  the  use  of  two  bus- 
section  switches,  it  is  possible  to  isolate  any  line  which  is 
carrying  a  badly  fluctuating  load,  and,  if  necessary,  this 
line  may  be  isolated  to  the  main  bus  in  the  generating 
station,  or  still  further,  by  means  of  the  auxiliary  bus,  to 
one  generating  unit  in  the  main  station. 

Two  auxiliary  switches  are  provided  which  will,  by 
means  of  the  auxiliary  bus,  replace  any  regular  switch 
which  may  be  out  of  commission,  thus  doing  away  with  the 
necessity  of  providing  duplicate  feeder  and  transformer 
switches.    This  saved  space  and  first  cost. 

OUTGOING  LINES. 
.\t  present  the   railway,  lighting  and   motor   feeders   are 


tended  to  Lemon  Street  and  Seventh  Street,  which  will  ti 
be  the  trunk  of  the  underground  system. 

OPERATING  DETAILS. 

All  rotaries  are  of  the  six-phase  type  and  start  from  1 
alternating-current  side,  through  low-voltage  taps,  withe 
reactances.  They  are  arranged  with  speed  governors.  T 
2300-volt  lines  and  the  street-lighting  lines  inside  the  bui 
ings  are,  with  their  lightning  arresters,  supported  on  pi 
framework  so  that  they  present  a  neat  appearance  and  a 
easily  accessible.  Lighting  rotaries  are  regulated  on  t 
alternating-current  side  by  six-phase,  induction-type,  a 
blast,  motor-operated  regulators  controlled  from  the  switc 
hoard    gallery.      The    2300-volt.    single-phase    feeders   a 


Figs,  9,  10,  11   and   12— First  and  Second   Floors  of  Station   Before    Changes  Were  Made. 


taken  out  of  the  side  of  building  No.  i  and  the  street-light- 
ing circuits  out  of  the  Lemon  Street  end  of  building  No.  2; 
all  circuits  being  overhead.  The  railway  ground  enters 
with  the  high-tension  underground  conduits  at  the  front  of 
building  No.  l,  where  it  is  connected  to  a  bus  in  a  manhole 
under  the  floor.  The  negative  of  each  railway  rotary  is 
connected  to  the  ground  bus.  The  neutral  for  the  direct- 
current  three-wire  system  is  connected  to  a  bus  in  the 
tunnel.  From  here  separate  cables  are  connected  to  the 
low-tension  side  of  the  rotary  converters  feeding  the  light- 
ing load  by  means  of  switches  on  the  rotary  starting  panels. 
Only  the  positive  and  negative  leads  are  carried  to  the 
distributing  switchboard  on  the  second  floor. 

A  tunnel  running  from  front  to  rear  under  the  floor  of 
building  No.  l  provides  connection  to  a  future  underground 
direct-current  three-wire  system.     This  tunnel  can  be  ex- 


automatically  regulated  by  oil-cooled,  motor-operated  regu 
lators  controlled  by  contact-making  voltmeters.  The  serie 
mercury-arc  and  tungsten  circuits  are  regulated  by  air 
cooled,  constant-current  transformers  in  which  the  niovabl 
coils  are  balanced  by  weights. 

The  electrical  equipment  and  the  architectural  ani 
structural  changes  were  designed  by  Mr.  Walter  j 
Jones,  consulting  engineer,  30  Church  Street,  New  Yorl 
City,  who  also  supervised  the  construction  and  the  proces 
of  dismantling  the  old  apparatus  and  installing  the  new 
All  switchboards,  switching  and  controlling  apparatus 
lighting  rotaries,  transformers  and  regulators  were  fur 
nished  and  installed  by  the  General  Electric  Company.  Th' 
rotaries  and  transformers  for  the  railway  systems  wer^ 
furnished  by  the  Westinghouse  Electric  &  Manufacturinj 
Company. 
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ff)ROELECTRIC  DEVELOPMENT  IN  THE  BLACK 
HILLS. 


NEN  who  were  boys  twenty  years  ago  can  remember 
the  glamour  that  surrounded  the  Black  Hills  and 
the  thrilling  talcs  of  the  Deadwood  coach.  The 
B:k  Hills  are  still  notable  for  their  mining  development, 
gtl  and  other  metals  and  minerals  being  found  there:  but 
th^stern  portion  of  South  Dakota,  in  the  neighborhood 
of.'\apid  City  particularly,  is  experiencing  a  marked  era 
oiiidustrial  development. 

he  Dakota  Power  Company  of  Rapid  City,  S.  D.,  is 
biding  an  interesting  hydroelectric  development  on  Rapid 
CIek,  which  rises  in  the  Black  Hills,  and,  after  passing 
thiugh  Rapid  City,  empties  into  the  Cheyenne  River, 
w  ch,  in  turn,  finds  its  way  to  the  Missouri  River.  The 
cc  pany  controls  the  water  rights  on  Rapid  Creek  from 
P  tola,  at  an  elevation  at  the  headgates  of  the  reservoir 
the  of  4440  ft.  above  sea  level,  to  the  eastern  limits  of 
til  Black  Hills  forest  reserve,  which  is  the  terminus  of 
th  company's  water-power  rights  and  is  at  an  elevation  of 
y-:i  ft.  In  addition  a  30-ft.  fall  in  the  creek  at  Rapid  City 
is  tifized. 

,bove  Pactola,   which   is   west  of   Rapid   City   and   up- 

stam,  the  area  drained  by  Rapid  Creek  is  about  410  sq. 

The  source  of  the  creek  is  found  in  a  large  number 

oi|prings,  the  flow  of  which,  excepting  during  flood  condi- 

s.  is  very  constant.     Records  taken   for  twenty  years 

show  a  minimum  flow  of  60  cu.  ft.  per  second.     This 

can  be  very  materially  increased  by  the  use  of  storage 

rvoirs.     .\  small  reservoir  is  now  formed  at  the  head- 

s  at  Pactola.  and  is  shown  in  Fig.  2  of  the  acconipany- 

illustration.s.    It  is  proposed  to  form  other  reservoirs  at 

t|-   various    water-power    developnu-nts    down    the    creek. 


FI9.   1 — Trestle    and    Rock-Cliff   Construction    of    Flume. 

T-se  reservoirs  will  be  of  ample  capacity  to  carry  the 
P'k  load  over  a  considerable  period.  As  soon  as  all  the 
a'ilable  power  is  contracted  for  a  much  larger  storage 
■■'irvGir  can  be  constructed  at  comparatively  small  ex- 
p'  se. 
't  Pactola  the  company  has  installed  a  substantial  rock- 


filled  pile-and-crib  dam  properly  aproned  both  above  and 
below,  which  turns  the  water  into  a  well-constructed  water-, 
way,  three  miles  of  which  is  completed.  The  greater  part 
of  this  waterway  consists  of  a  wooden  flume  6  ft.  wide  and 
4  ft.  dee|),  the  remainder  being  open  ditch  or  cuts  through 


Fig.  2 — Storage   Reser 


at  Pactola.   S.   D.,  on   Rapid   Creek. 


the  rock.  In  Fig.  i  there  is  shown  a  view  of  the  trestle 
and  rock  clifT  construction  that  was  adopted  in  building 
the  flume. 

At  one  place  it  is  necessary  to  carry  the  waterway 
through  a  700-ft.  tunnel  cut  in  the  rock,  and  work  on  this 
tunnel  is  now  under  way.  From  the  mouth  of  the  tunnel 
the  water  will  be  carried  through  a  62-in.  wooden  pipe  line 
to  a  forebay  6250  ft.  distant.  This  forebay  is  formed  by 
erecting  a  small  concrete  dam  across  the  mouth  of  a  draw, 
thus  providing,  a  storage  of  700,000  cu  ft.  of  water.  From 
near  the  bottom  of  this  dam  the  water  w'ill  be  conducted  in 
another  wooden  pipe  line  3250  ft.  long  to  a  steel  penstock 
and  through  this  to  the  waterwheels  in  power  hjuse  No. 
I,  at  an  elevation  of  4140  ft.,  the  effective  head  being  270  ft. 

Power  House  No.  i  will  be  located  at  Big  Bend,  on 
Rapid  Creek,  about  12  miles  west  of  Rapid  City.  The 
power-house  foundations  and  floor  are  of  concrete  and  the 
walls  of  brick.  The  main  building  will  be  70  ft.  long  and 
;i5  ft.  wide,  with  a  transformer  room  35  ft.  square.  Con- 
tracts have  been  entered  into  with  the  S.  Morgan  Smith 
Company  for  three  8oo-hp  turbine  waterwheels  of  the 
Francis  type  and  two  turbine  waterwheels  of  the  same  type 
rated  at  70  hp  each.  These  waterwheels  will  drive  three 
300-kva,  2400-volt  alternators  and  their  exciters.  The  gen- 
erators and  the  necessary  switchboards,  transformers,  etc., 
will  be  supplied  by  the  Westinghouse  Electric  &  Manufac- 
turing Company'  and  both  the  electrical  and  hydraulic  ma- 
chinery have  already  been  shipped. 

After  the  Big  Bend  power  house  is  completed  a  second 
development  will  take  the  water  just  below  the  tailrace  of 
the  first  plant  and  carry  it  to  an  elevation  of  3890  ft., 
where,  with  an  effective  head  of  225  ft.,  1225  hp  can  be 
developed  at  the  minimum  flow  of  the  creek,  or  2040  hp 
at  peak  load.  It  is  proposed  to  erect  further  developments 
down  the  creek  in  the  same  way,  and  thus  an  additional 
2718  hp  at  low  water  and  4530  hp  at  peak  load  may  be 
obtained. 

The  Dakota  Power  Company  is  now  operating  one  steam 
plant  and  one  combination  steam  and  water-power  plant 
at  Rapid  City.  The  steam  plant  consists  of  three  300-hp 
horizontal  tubular  steam  boilers  and  two  200-kw  De  Laval 
steam  turbines  connected  to  2400-volts,  three-phase  gen- 
erators. The  building  in  which  this  apparatus  is  installed, 
as  well  as  a  separate  building  for  24,000-volt  transforming 
apparatus,  is  of  concrete  and  cement-block  construction. 
This  plant  was  erected  by  the  company  during  the  summer 
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of  1910.  The  combination  steam  and  water-power  plant, 
which  was  purchased  from  the  Rapid  City  Electric  and  Gas 
Light  Company,  contains  one  150-hp  register  gate  Victor 
waterwheel,  to  which  is  belted  a  loo-kw  three-phase  West- 
inghouse  2400-volt  generator.  Here,  also,  is  a  150-hp  Cor- 
liss engine,  with  the  necessary  boilers  and  other  steam 
auxiliaries.  These  plants  are  furnishing  energy  to  700  cus- 
tomers. The  annual  income  from  the  sales  of  electrical 
energy  amounts  to  a  little  over  $50,000. 

At  present  the  company  is  operating  a  7-mile  trans- 
mission line  from  Rapid  City  north.  As  soon  as  the  Big 
Bend  power  station  is  in  operation  a  30-mile  transmission 
line  southwest  of  Rapid  City  will  be  built  to  furnish  energy 
to  several  mines  for  motor  applications  and  to  light  sev- 
eral villages  and  small  cities.  In  the  immediate  vicinity  of 
Rapid  City  are  large  gypsum  beds,  and  two  plants  for  the 
manufacture  of  this  mineral  into  plaster  are  already  in 
operation.  Another  use  for  electrical  energy  from  the  hy- 
droelectric plant  will  be  in  the  lime,  cement  and  brick  plants 
which  are  using  the  native  rock  and  clay  just  north  of 
Rapid  City.  A  still  further  opportunity  for  the  use  of 
electricity  is  afforded  by  irrigation  projects,  as  there  are 
between  200,000  and  300,000  acres  of  land  east  and  south 
of  Rapid  City  which  can  be  irrigated  to  good  advantage 
when  electrical  energy  for  pumping  is  available. 

The  Dakota  Power  Company  is  incorporated  under  the 
laws  of  South  Dakota,  and  its  officers  are  as  follows :  Pres- 
ident, Mr.  John  C.  Haines,  Rapid  City,  S.  D. ;  vice-presi- 
dent, Mr.  F.  M.  Stewart,  Buffalo  Gap,  S.  D. ;  secretary  and 
treasurer,  Mr.  G.  R.  Mansfield,  Rapid  City,  S.  D.  Mr.  W. 
R.  Putnam  is  the  general  manager. 


APPLICATION   OF   MOTOR   DRIVE   TO   BRICK 
PLANTS. 

By  Gordon  Weaver. 

THE  application  of  electric-motor  drive  to  machinery 
used  in  the  manufacture  of  bricks  presents  a  com- 
paratively new  and  interesting  field.  As  this  is 
essentially  a  summer  load,  the  business  is  particularly  at- 
tractive from  a  central-station  standpoint.  The  question  of 
steam  for  heating  purposes  rarely,  if  ever,  is  presented, 
and  where  steam  is  used  in  the  manufacture  of  bricks  it 
may  be  economically  supplied  at  low  pressure. 


Fig.    1 — Wire-Cut   Brick   Machine   Belted   to    Line   Shaft. 


having  a  capacity  of  20,000  per  day  or  less  it  rarely  i  $ 
to  install  more  than  one  motor,  as  practically  all  the  1- 
chines  operate  at  the  same  time.  Figs,  i  and  2  show  it 
of  the  machinery  of  a  brick  plant  belted  to  line  shaft  d 


Fig.  2 — Frost   Dry   Pan   Belted  to   Line  Shaft, 

operated  by  one  motor.  In  large  plants  (i.  e.,  over  20. 
capacity)  diversified  motor  application  is  very  practical 
gives  satisfactory  and  efficient  service. 


Machii 


Forty-inch  disintegrator 

Pug  mill 

Wire-cut  brick  machine.  50.000  brick  per  day 
Foux-n^old  dry  press 


Demand  in  Kilow, 


Where  a  number  of  motors  are  to  be  used  the  dema 
tabulated  above,  as  found  by  actual  test,  may  prove  us( 
in  the  selection  of  the  proper  sizes  of  motor. 
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Fig.   3 — Diagram   Showing   Variation   in    Load-Factor  with  Out 


The  power  required  to  drive  different  machines  varies  These  demands  are  all  in  terms  of  the  actual  power  - 

considerably,  depending  largely  upon  the  kind  of  clay  used,  quired,  the  motor  efficiency  not  being  taken  into  accoi . 

For  rough  estimates  it  is  fair  to  assume  a  connected  load  of  If  it  seems  advisable  to  run  the  elevators  by  sepaU 

20  hp  for  each   10,000  bricks  capacity  per  day.     In  plants  motors  the  energy   required  to  drive  them   may  be  ea  if 
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caulated  in  foot-pounds.  One  cubic  foot  of  clay  weighs 
12  lb.  The  horse-power  thus  calculated  will  be  about 
5c>er  cent  of  that  actually  needed. 

he  monthly  load-factor  varies  with  the  monthly  output, 


Fig.  4— Brick  Press   Having   Dies   Heated   by   Gas   Fl 


canity  of  the  plant  and  the  character  of  the  clay.  Fig.  3 
5h<.s  the  variation  in  a  plant  having  a  capacity  of  90,000 
\)T\s  per  day,  and  also  shows  the  efifect  that  different  kinds 
of-lay  have  on  the  load-factor  of  two  plants,  each 
dang  a  capacity  of  20,000  bricks  per  day.  The  load- 
faiir  in  these  diagrams  is  calculated  on  the  basis  of  720 
iio  s  per  month  and  a   five-minute  demand. 

'hen  a  central   station   approaches   on   the   subject   of 
ncr  drive  a  brick  company  that  is  operating  by  steam  the 


nRICKMAKING   DATA. 


Maximum  I  Kw- 
Demand  Hours, 
Kilowatts.  .    Output. 


'la;  having  90.000 
cacity  per  day: 
onected  load. 
I  hp  (4  mo- 
U):  12.7  kw- 
h  re  per  1,000 
b  ks. 

'la- having  20.0001 
c-icity  perday; 
c- nee  ted  load. 
5  ip  (I  motor) ; 
I  >  kw-hoursper 
1,10  bricks. 


April 
May 
June 
July 
August 


March 
April 
May 
June 
July 

August 
September 

October 
November 
December 


23,900 
19,900 
16,250 
9,900 
13,290 


4,980 
4,640 
6,310 
6,390 
4,060 

4,470 
4.190 
3,070 
1,070 


Load- 
Thousands;  Factor, 
of  Brick.  24 

Hours. 


1.744 
1,636 
1  ,249 


336 
435 
426 
432 
274 


302 
282 
207 


27.8 
35.8 
35.0 
35.6 


=? — 

DRYING. 

'"'•-■-nif  a  ca- 

M.OOO 

mnect- 

j  hp  on 

",  '■■       system 

Aoril 
May 

jX 

August 

48.5 
50.3 
47.4 
43.7 
49,4 

24.950 
22.900 
21,025 
10.175 
12.670 

1,090 

1,266 

905 

380 

5  76 

71. 
63. 
61.5 
■  32.3 
35.5 

Wiany  will  assert  that  steam  is  needed  to  heat  the  dies  on 
ne>rick  press.  It  is  true  that  the  dies  must  be  heated, 
'Ut;here  are  three  dififerent  ways  whereby  this  is  now 
'ei;  done,  each  of  which  has  its  advantages  and  will 
'■■c;  the  most  economical  in  some  localities. 

le  first  method  which  logically  suggests  itself  is  that 
"  Jpplying  steam  from  a  small  auxiliary  boiler  at  low 
"■(;ure.  This  is  being  done  in  quite  a  number  of  places 
'n<is  proving  very  satisfactory.  A  boiler  of  this  sort 
f<l  res  very  little  attention,  as  almost  anyone  around  the 


place  can  do  the  little  firing  necessary.  In  a  plant  having 
a  capacity  of  20,000  bricks  per  day  about  50  lb.  of  coal  will 
be  used  per  day  in  heating  the  dies.  The  "second  method  is 
to  have  the  heat  supplied  by  a  gas  flame  coming  in  direct 
contact  with  the  dies.  Fig.  4  shows  the  arrangement  of 
the  gas  pipes  on  a  four-mold  dry  press  with  the  gas  lighted 
and  ready  for  operation.  The  gas  actually  used  during  one 
day  was  600  cu.  ft.  in  molding  18,000  bricks.  The  third 
method  is  to  have  the  dies  heated  electrically.  In  at  least 
one  place  this  is  being  done  successfully,  flatiron  cartridge 
heaters  being  used  on  each  die.  The  energy  used  on  a 
four-mold  dry  press  will  be  about  40  kw-hours  per  day  of 
ten  hours. 

Aside  from  the  motors  used  in  driving  the  machinery 
that  makes  the  brick,  motors  are  frequently  used  to  drive 
a  blower  in  connection  with  the  drying  system.  The  hot 
air  is  taken  from  the  kilns  which  are  cooling  (in  a  large 
plant  there  is  almost  always  a  kiln  in  the  process  of  cool- 
ing) and  forced  in  through  a  drying-room  where  the  bricks 
are  tempered  before  being  put  into  the  kiln  for  burning. 

The  accompanying  tabulations  will  give  some  idea  of 
the  maximum  demand,  kw-hour  consumption,  number  of 
bricks  manufactured  and  the  monthly  load-factor. 


THE    EFFECTS    OF    SUNLIGHT    ON    THE    TRANS- 
MISSION OF  WIRELESS  SIGNALS. 


By  B.  L.  Dolbear  and  J.  A.  Proctor. 

SINCE  the  early  days  of  wireless  telegraphy  it  has  been 
well  known  that  the  night  is  a  much  more  favorable 
time  than  day  for  the  reception  of  signals  from  sta- 
tions over  150  miles  distant.  The  difference  between  day 
and  night  intensity  is  not  measurable  at  100  miles,  but  at 
greater  distances  the  night  intensity  is  often  as  great  as 
100  times  that  of  the  day.  Besides  this  day-night  dif- 
ference, another  interesting  phenomenon  presents  itself, 
namely,  the  rapid  change  of  energy  received  from  moment 
to  moment.  An  inaudible  signal  will  often  be  multiplied  to 
100  times  audibility  within  the  space  of  a  few  seconds; 
sometimes  it  remains  so  for  several  moments,  sometimes 
for  only  a  few  seconds,  but  eventually  disappears  as  sud- 
denly as  it  appeared.  This  phenomenon  is  called  "swing- 
ing," and  while  formerly  it  was  thought  to  be  due  somewhat 
tn  local  conditions  at  the  transmitting  station,  it  is  now  ex- 
plained by  the  constantly  changing  conditions  of  the  atmos- 
phere, which  vary  the  percentage  of  atmospheric  absorp- 
tion of  the  incoming  signals.  The  reason  why  "swinging" 
is  hardly  noticeable  at  distances  under  100  miles  may  be 
attributed  to  the  fact  that  any  marked  changes  in  percent- 
age of  ionization  due  to  irregularity  of  the  sun's  emis- 
sion probably  take  place  at  quite  an  appreciable  altitude. 
Hence,  only  the  wave-fronts  which  have  traveled  some  dis- 
tance (probably  corresponding  to  the  minimum  distances 
at  which  "swinging"  is  noticed)  and  which  have  reached 
an  altitude  which  includes  the  ionized  portion  will  be  sub- 
ject to  absorption  or  loss  of  energy. 

Until  recently  no  data  have  been  published  showing 
definite  measurements  of  the  relative  intensity  at  different 
times  of  day  and  night.  At  Amesbury,  Mass.,  in  1909  Mr. 
Greenleaf  W.  Pickard  carried  on  a  series  of  measurements 
on  intensity  of  signals  as  received  from  the  Marconi  trans- 
atlantic station  at  Glace  Bay,  Cape  Breton.  This  station  is 
about  700  miles  from  Amesbury,  and  at  the  time  Pickard 
took  his  readings  the  radiating  wave-length  was  approxi- 
mately 4000  m.  Fig.  I  shows  the  plotted  results  of  Mr. 
Pickard's  measurements.  Owing  to  lack  of  data  between 
the  hours  of  5  a.  m.  and  3  p.  m.  of  July  26  points  were 
plotted  from  two  days'  readings.  It  will  be  noted  that  the 
normal  night-time  intensity  is  between  thirty  and  forty 
times  that  of  the  normal  daytime  intensity. 
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Last  Marcli  the  authors  carried  on  another  scries  of  simi-  on  many  of  the  curves  a  slight  rise  of  intensity  bet  en 
lar  observations  of  the  Glace  Bay  station  signals  as  re-  noon  and  mid-afternoon.  Corresponding  to  this  bet  en 
ceived  at  Revere  and  Somerville.  Mass.,  each  place  about  midnight  and  2  a.  m.  there  is  almost  sure  to  be  a  s  rp 
4   miles    from    Boston.      These    observations    covered    six     rise,  followed  by  a  gradual  decline,  until  shortly  before  in- 

rise  at   Glace  Bay.     Just  before  ik- 
ing the  plunge  preceding,  and  ain 
at  the  recovery  of  intensity  after  ,n- 
rise   and   sunset,   there    is    usual   a 
quick   oscillation   of   intensity  ui  Is- 
taka«bly   noticeable  on  nearly  al  hi 
curves.     Besides   this   single  flu  la 
tion  there  are  often  others  precfn). 
and      folloviring     it.       Still     amiei 
noticeable     feature     is     the    reive 
width  of  the  sunrise  and  sunseijt- 
pressions,  the  latter  always  beinjic 
broader.     The  minimum  points  ob' 
tensity  will  generally  be  found  to  lag  behind  the  actual  in 
rise  or  sunset  time  by  some  five  minutes.     The  reccr 
of   intensity   after   sunrise   is   perhaps   the   most  surpr  n 
feature.     In  one  case  this  recovery  represented  the  i 
mum  intensity  for  the  whole  twenty-four  hours. 

It  seems  impossible  with  the  meager  data  on  hai,  i 
give  a  fully  satisfactory  explanation  of  these  various  a- 
tures.  It  has  been  suggested  by  some  that  the  low  da;» 
intensity  is  due  to  ionization  of  the  atmosphere  bj  in 
sunlight,  which  causes  a  dissipation  of  energy  by  coi  ic 
tion  in  the  space  between  the  transmitting  and  rece  % 
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Fig.   1 — Curve  Taken   by   Pickard  at  Amesbury,   1909 


entire  days  within  a  period  of  two  weeks,  and  on  some  of 
the  days  simultaneous  measurements  were  made  at  both 
stations.  As  the  stations  at  Revere  and  Somerville  are  only 
5  miles  apart,  it  would  be  supposed  that  the  relative  energy 
received  at  each  station  would  be  the  same,  which  proved 
to  be  true  as  curves  taken  simultaneously  check  each  other 
very  satisfactorily.  Figs.  2  and  3  show  typical  curves  as 
taken  at  the  two  stations. 

By  far  the  most  striking  feature  of  these  curves  is  the 
effect  of  sunrise  and  sunset  on  the  intensity  of  signals.  In 
the  early  days  of  wireless  telegraphy  Marconi  noted  a 
difficulty  in  communicating  over  long 
distances  at  sunrise  and  sunset  dur- 
ing the  experiments  in  transatlantic 
communication  carried  on  between 
the  steamship  Philadelphia  and 
Poldhu,  England.  Pickard's  curves 
of  1909  show  a  slight  dip  at  these 
times,  especially  at  sunrise.  Pickard 
found  the  point  of  lowest  intensity 
about  midway  between  sunrise  time 
at  Glace  Bay  and  sunrise  time  at 
Amesbury.  However,  in  Figs.  2  and 
3    it    is    interesting   to    note    that    the 

points  of  minimum  intensity  occur  at  sunrise  at  Glace  Bay 
and  sunset  at  Boston.  Two  things  should  be  taken  into 
consideration  in  comparing  Pickard's  curves  with  the 
authors'.  First,  his  readings  were  taken  in  July  and  the 
authors'  in  March,  and,  second,  the  transmitting  station 
was  employing  a  4000-m  wave-length  in  1909  as  compared 
to  a  7100-m  wave-length  at  the  date  of  the  authors'  meas- 
urements. The  latter  fact  might  explain  the  absence  of 
such  wide  fluctuations  of  intensity  from  minute  to  minute 
during  the  night  in   Figs.  2  and  3  when  compared  with 
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Fig.  2 — Curve  Taken   by   Proctor  at   Revere,   March   13-14,   1911. 


Fig.  I.  It  is  well  known  that  longer  wave-lengths  are  less 
subject  than  shorter  wave-lengths  to  loss  of  energy  by 
atmospheric  absorption. 

A  general  average  of  all  the  curves  is  shown  in  Fig.  4, 
which  embodies  f ''^er  interesting  features.     There  appears 


Fig.   3 — Curve   Taken   by    Dolbear   at   Somervl,le,    March   11,   1911. 


stations.     This  appears  to   explain   in  a  general  waj  m- 
phenomenon,  but  when  it  is  considered  that  only  the  ira- 
violet  component  of  the  sunlight  produces  ionization  t(  nv 
degree,  and  that  these  ultra-violet  rays  penetrate  01 
short  distance  into  the  atmosphere,  it  becomes  evident 
only  the  higher  altitudes  of  the  air  are   ionized,  and  iis 
should  not  af¥ect  that  portion  of  the  wave  traveling  1 JW 
this  stratum  unless  it  be  proved  that  there  is  an  up  "' 
passage  of  energy  to  compensate  for  the  conduction  h 
Neither  does  ionization  satisfactorily  explain  the  rcci 
of  intensity  after  sunrise  or  before 
set.     However,  this  sunrise-sunset 
may  be  due  to  entirely  different  c 
and    the    ionization    may    be    respoi 
for    the    effects    which    take    place 
tween  sunrise  and  sunset. 

Others  have  contended  that  the  1 
stratum   of   ionized   air   may   reflec 
electromagnetic  waves.     However, 
definite  line  or  surface  of  division 
exist  between   substances  having  d 
ent    physical    properties    in    order 
reflection  may  take  place,  this  theory ->«" 
not  seem   possible.     There  are  no  e»- 
sons  to  suppose  that  such  a  line  ''-SW 
under    the     ionized     stratum.      FlC"? 
has   pointed    out   that    there   may  :  * 
gradual  refraction  upward  of  the  wave  front,  which  \S^ 
produce  distortion  of  the  wave. 

If  it  were  known  that  there  was  such  a  thing  as    ^f" 
ference  between   ether  waves  traveling  in  the  same 


a  possible  explanation  of  the  sunrise-sunset  efTect  mis. 


be 
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gen,  but  as  two  rays  of  light  may  be  niatle  to  cross  each 
ocr  at  any  angle  without  the  shghtcst  displacement  or  re- 
fiction  it  hardly  seems  likely  that  any  such  action  could 
t;e  place  with  the  electromagnetic  waves. 

\n  attempt  was  made  to  obtain  information  regarding 
p  sible  changes  of  transmitting  conditions  at  Glace  Bay, 
sih  as  variation  of  power  transmitted  at  different  times  of 
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F'.   «— General    Average   of   All    Curves   Taken   at   Somerville   and    Revere,   March,   1911 

di.  but  without  success  up  to  the  time  this  article  was 
w.:ten.  Without  such  data  and  more  curves  taken  at 
ol  r  times  of  the  year  it  hardly  seems  wise  to  enter  into  an 
eLorate  discussion  of  possible  causes,  and,  as  it  is  be- 
llied that  others  have  as  yet  unpublished  theories  to  offer, 
it  -  hoped  that  this  article  may  prove  an  inducement  for 
th:<  persons  to  give  their  opinions. 

.he  method  employed  in  obtaining  these  readings  is  that 
of^hunting  the  signals  in  the  telephones  to  an  audibility 
olinity.  This  is  done  by  connecting  a  simple  resistance 
be,  across  the  telephone  terminals  and  by  manipulating  the 
plj;s  till  a  value  of  resistance  is  found  at  which  the 
shited  signal  is  just  audible.  The  greater  the  incoming 
eng)-  at  the  receiving  station,  the  louder  the  signal,  and 
*'*-«  the  less  the  shunt  resistance  required  to  reduce  it  to 
araiidibility  of  unity.  From  resistance-audibility  curves 
drvn  for  the  particular  telephone  used,  the  value  of  audi- 
bii}-  may  be  scaled,  given  a  shunt  resistance.  With  a  little 
prttice  such  readings  may  be  confined  within  lo  per  cent 
enr.  as  shown  when  checked  by  galvanometer. 

i  taking  such  readings  it  is,  of  course,  necessary  that 
al.  inductances,  capacities,  couplings  and  adjustments 
'hiUi  remain  fi.xed  and  constant  throughout  the  test. 
Oie  adjusted  the  inductance,  capacity  and  inductive  coup- 
lirs  will  remain  so  unless  intentionally  changed,  but  the 
de-or  is  subject  to  loss  of  adjustment  from  strong 
Tic  disturbances  and  Sometimes  from  slight 
cal  jars.  To  retain  equal  sensitiveness  at  each 
""  -  iient  a  dififerent  method  was  employed  at  each 
St;  on. 

t  Somerville  a  low-voltage  6o-cycle  current  was  em- 

pl'ed  in  connection  with  a  galvanometer.    It  is  known  that 

thefficiency  of  a  detector  of  the  solid  rectifier  type,  such 

'■d  in  radio-telegraphy,   is  independent  of  the   fre- 

!sed.     When   an   alternating  emf   of   a   few   hun- 

-  ot  a  volt  is  impressed  on  the  detector  circuit^  and  a 

gaanometer  is  connected  in   place   of  the  telephones,   a 

"liimum  deflection  of  the  galvanometer,  obtained  by  ad- 

juing   the   detector,     indicates    ma.ximum     efficiency     of 

rei  fication.    The  galvanometer  and  source  of  supply  may 

'h'   be  cut   out   and   the   telephones   replaced   ready   for 

re<ption  of  signals. 

■  Revere  a  simpler  yet  very  reliable  method  was  used 
enjoying  a  special  form  of  test  buzzer  with  platinum  con- 
^'•.  Across  the  contacts  of  the  buzzer  was  connected  a 
-oienser  of  about  0.5  microfarad  in  series  with  a  single 
•"'  of  inductance,  thereby  producing  an  oscillatory  cir- 
■"'•    ■'^"'S  loop  of  wire  was  placed  some  4  ft.   from  the 


receiving  oscillation  transformer,  and  at  such  an  angle  that 
with  the  buzzer  in  operation  the  oscillations  set  up  in  the 
loop  of  wire  were  just  audible  when  the  detector  was  ad- 
justed to  its  highest  point  of  sensitiveness.  It  is  known 
that  there  is  a  limiting  point  of  sensitiveness  to  every 
detector,  and  it  is  on  this  adjustment  only  that  the  buzzer 
is  heard.  The  buzzer  should,  of  course,  be  carefully 
iiiuffled  in  some  soundproof  material. 
The  solid  rectifier  used  in  these 
observations  was  that  combination  of 
zincite  and  bornite  known  as  the 
"perikon"  detector. 

The  value  of  resistance  correspond- 
ing to  a  given  value  of  audibility  de- 
pends upon  the  telephones  used — that 
is,  upon  their  impedance.     The  cur- 
rent divides  at  the  shunt  according  to 
the    impedance    of    the    two   circuits. 
The    impedance    of    the    telephones 
used  in  these  tests  was  approximately 
10,000    ohms    to    the    detector    cur- 
rents, while   the    impedance    of    the 
shunt  resistance,  being  non-inductive, 
is  its  true  resistance.     Thus  a  signal 
just     audible     with     a      lo.ooo-ohm 
shunt  indicates  an  actual  audibility  of  2;  with  a  shunt  of 
5000  ohms  the  audibility  is  3,  etc.     A  curve  showing  the 
relation  of  audibility  to  resistance  offers  a  means  of  rapidly 
ascertaining   audibility    from   shunt    readings.      A    better 
method  is  that  of  constructing  a  resistance  box  with  a  dial 
switch  graduated  to  read  directly  in  terms  of  audibility. 

The  results  of  these  observations  have  brought  forth 
some  very  novel  and  interesting  features,  and  it  is  the 
hope  of  the  authors  that  at  some  later  date,  with  more  data 
at  hand,  the  phenomena  will  be  more  fullv  discussed. 


DEPRECIATION. 


BY   H.  G.   D.    NUTTING. 

The  paper  presented  at  the  recent  Chicago  convention  of 
the  American  Institute  of  Electrical  Engineers  by  Mr. 
Henry  Floy  on  "Depreciation"  is  a  comprehensive  sum- 
mary of  the  best  ideas  on  depreciation.  It  brings  forth 
those  of  so  many  authorities  that,  after  studying  it,  the 
reader  is  somewhat  at  a  loss  to  realize  what  depreciation 
is,  after  all.  He  is,  however,  quite  sure  to  realize  that  de- 
preciation exists  and  that  if  the  investment  is  to  be  pre- 
served intact  a  depreciation  reserve  fund,  accumulated 
from  income,  must  be  carried.  The  great  value  of  this 
conclusion  lies  in  the  protection  of  the  investor  in  public- 
utility  securities  against  loss  of  principal  brought  about  by 
fictitious  and  unearned  dividends. 

As  is  stated  in  Mr.  Floy's  paper,  the  total  depreciation 
or  the  rate  of  depreciation  in  any  given  case  depends  upon 
specific  conditions.  He  shows  six  possible  ways  in  which 
property  depreciates.  History  of  apparatus  shows  that 
there  may  be  an  indefinite  number  of  ways  in  which  it 
may  depreciate.  This  is  proved  by  the  accompany- 
ing statistics,  which  give  the  actual  history  of  many 
pieces  of  machinery  collected  while  the  writer  was  in- 
spector for  the  Wisconsin  Railroad  Commission. 

It  is  necessary,  when  making  practical  use  of  deprecia- 
tion, to  know  what  the  object  is.  It  is  plain  that  if  an 
appraisal  is  being-  made  the  past  history  of  the  plant  and 
the  business  is  known,  and  fairly  accurate  estimates  of  the 
future  can  be  made.  If  it  is  a  question  of  fixing  upon  a 
depreciation  reserve,  that  is,  if  the  depreciation  is  to  be 
estimated  from  the  accountant's  standpoint,  it  is  a  much 
more  difficult  matter  to  be  certain  of  the  results.  It  is 
safer  to  charge  to  depreciation  a  conservative  average  frac- 
tion of  the  investment  in  the  plant  than  to  try  to  estimate 
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to  any  degree  of  accuracy  the  life  of  each  individual  class 
or  piece  of  apparatus,  although,  of  course,  such  estimate 
should  be  at  least  tentatively  made  in  order  to  determine 
what  is  a  conservative  average  rate  of  depreciation  on  the 
whole  plant.  There  should  be  no  fear  that  this  rate  figure 
will  be  too  large,  as  the  hazard  is  likely  to  be  greater  than 
expected ;  and,  while  the  public  must  meet  the  charges  in 


Curve  Showing  Depreciation  of  Apparatus. 

the  long  run,  the  public  gains  by  better  service  and  finally 
better  rates  due  to  the  good  condition  of  the  business. 

The  writer  has  noticed  one  item  of  inaccuracy,  or  rather 
incompleteness,  in  connection  with  Mr.  Floy's  table  of  ap- 

HISTORY  OF   MACHINERY   SHOWING  DEPRECIATION. 

Boiler  No.  1. — Age  20  years.     Rebuilt  when  11  years  old.     Carries  110  lb. 

pressure. 
Boiler  No.  2. — Age  18  years.  Used  only  for  heating  system.     Not  safe  to 

carry  high  pressure,     .^bout  to  be  removed. 
Boiler    No.    3,- — Age    8    years.      Still    in    good    condition.      Has    had    new 

set  of  tubes.     Used  only  for  reserve. 
Boiler  No.   4. — ,^ge    16  years.      Apparently  in   good  condition.  This  boiler 

was   replaced   one  year   later   on   account  of   being  too  small. 
Boiler  No.   5.— .-Xge   16  years.     Carries   100  lb.   pressure  and  runs  all   the 

time. 
Boiler  No.  6. — Age   19  y?ars.   Carries   100  lb.   pressure  and   runs  most  of 

time. 
Boiler  No.   7 — ."^ge  37  years.     Taken   out  of  electric-light  plant  and  now 

carrying  95   lb.  pressure  in  manufacturing  plant. 
Boiler    No.    8. — Age   23    years.      Carries   85    lb.    pressure.      Apparently    in 

good  condition. 
Boiler    No.    9. — .\ge    20    years.    Carries    95    lb.    pressure,    operating    con- 
tinuously. 
Boiler    No.    10.— .-\ge    35   years.      Taken    out    for    lack    of    capacity.      Run 

several  years   without  washing. 
Boiler   No.    11. — .\ge    18   years.      Run    one   year    in    electric   plant,    stored 

14  years  and  then  put  in  water-works.     Carries  130  lb.   pressure. 
Boiler  No.    12 — .•\ge   19  years.     Run  two  years  and  reset.      Now  carrying 

85   lb.   pressure. 
Engine  No.   1. — .'\ge  6  years.     In  good  condition,  but  used  as  reserve  for 

larger  unit. 
Engine  No.  2 — Age   15  years.     Taken  out  on  account  of  being  too  small. 

Now  for  sale.     Overhauled  three  months  before  removal. 
Engine  No.   3. — .^ge   not  known.      Bought  second-hand  and  taken   out  be- 
cause  engineer   thought   cylinder    was   cracked. 
Engine  No.  4. — Age  26.     Runs  12  hours  a  day  and  still  .in  good  condition. 
Engine  No.  5. — Age  19  years.     Still  running  in  good  condition. 
Engine  No.  6.— Age   1   year.     Gas  engine.     Used  to  carry  peak  only. 
Engine  No.  7. — .\ge   11   years.     Apparently  in  good  condition,  but  not  in 

use.     Bought  second-hand  and  discarded  because  too  small.     For  sale. 
Engine  No.  8. — Age  17  years.     In  fair  condition.     Has  had  new  cross-head 

and   has  been   rebored. 
Engine  No.    9. — .Age    16  years.     Still   running.     Has  been   rebored.      New 

valves  and  valve  gear,  new  cross-head  and  bearings. 
Engine  No.   10. — Age  22  years.     Dismantled  five  years  ago  (age  17  years). 

For  sale. 
Engine   No.    11 — Age   18  years.     Partly   rebuilt  two  years  ago.      In   good 
condition,  but  used  as  reserve  in  plant  now  turned  into  high-tension 


substation. 


proved  rates  used  in  estimating  theoretical  depreciation. 
The  practice  of  the  Wisconsin  Railroad  Commission  in 
making  a  valuation  is  not  to  use  the  straight-line  method, 
but  rather  a  "4  per  cent  compound  interest  depreciation 
curve."  Further,  the  condition  of  the  apparatus  appraised 
is  noted;  that  is,  with  respect  to  whether  it  is  in  good,  fair 
or  poor  condition.  If  in  good  condition,  100  per  cent  of 
the  condition  per  cent  on  basis  of  life  is  taken;  if  in  fair 
condition  90  per  cent  of  its  life  per  cent  is  taken,  and  if  in 
poor  condition  only  80  per  cent  is  taken.  Whether  the 
apparatus  is  in  good,  fair  or  poor  condition  is  necessarily 
determined  by  the  inspector,  who  must  check  his  conclu- 
sions by  the  use  of  a  fair  degree  of  common  sense  and  good 
judgment. 
If  the  history  of  any  given  piece  of  apparatus  is  studied, 


it  will  be  noted  that  its  life  curve  is  not  a  regular  cun 
dropping   according   to   any   one   algebraic   equation.     1 
curve  reproduced  shows  roughly  what  takes  place  in  the  1 
of  the  average  piece  of  apparatus.    For  example,  assume  , 
ordinary  Corliss  engine  has  been  installed.     Point  D  r 
resents   its   value   in    dollars   at    the   time   of    installati 
Shortly  after  installation,  when  it  is  working  in  good  ci 
dition,  it  actually  experiences  a  slight  increase  in  value  ( 
to  the- fact  that  it  has  accomplished  the  purpose  for  wh 
it  was  intended ;  that  is,  the  element  of  uncertainty  as 
whether   or   not   it   was   the   proper   apparatus   to   inst , 
whether   it   is    of   good   design    and   construction,   whetl- 
properly  installed,  etc.,  makes  it  of  slightly  more  value  tl  1 
the  mere  cost  of  the  apparatus  plus  its  installation  n 
This  peak  is  more  prominent  in  some  pieces  of  appara 
than  in  others  and  may  even  disappear  in  certain  cas. 
The  apparatus  then  depreciates  according  to  the  curve  A, 
which  is  assumed  to   be  a  4  per  cent  compound  inters 
curve.     At  the  point  B  another  critical  turn  in  its  histi 
is  passed,  which  is  the  point  when  it  becomes  too  small 
be  run  continuously  and  is  used  only  for  reserve  for  r 
and  larger  apparatus.     Section  BC  of  the  curve  is  lik 
to  be  much  longer  and  flatter  than  section  AB,  its  len 
depending  in  a  measure  upon  the  apparatus  for  which  i 
being  used  in  reserve.     At  C  another  slight  change  is  m: 
and  the  life  curve  takes  the  form  of  a  straight  line  para  t 
to  the  base.     This  is  the  line  of  minimum  service  value  ;1 
marks  the  limit  of  useful  value  of  the  machine,  terminal 
at  E,  when  its  life  as  a  machine  is  ended  and  it  is  scrapf 
Manifestly,   it  can   never  be  worth   less  than  scrap  va 
represented  by  FG,  which  continues  indefinitely. 

It  cannot  be  said  that  all  pieces  of  apparatus  follow  • 
curve  exactly.  The  curve  does,  however,  represent  ii 
general  way  the  history  of  the  average  piece  of  appar: 
working  imder  normal  conditions. 

It  is  rationally  impossible,  therefore,  to  use  any 
method  of  depreciation  for  ^11  kinds  of  physical  prope 
regardless  of  conditions.  However,  it  is  probably  t 
that  the  result  of  using  such  a  metliod  on  the  appraisal  t 
public-service  property  with  its  diversified  physical  eqi 
ment  will  result  in  a  reasonably  correct  figure  for  pre- 
value. 


AMMETER  TESTING. 


By  G.  C.  Cassard. 

There    are    two   generally   recognized   methods   of  c 
brating  direct-current  switchboard  ammeters  under  ope:  - 
ing  conditions.     In  the   first,  or  "direct,"  method  a  sta  - 
ard  ammeter    (or  shunt  and  millivoltmeter)    is  connec ' 
in  series  with  the  shunt  of  the  meter  to  be  tested,  and 
reading  of  the  latter  is  compared  directly  with  that  of 
standard.     In  the  second,  or  "potentiometer,"  method  t-' 
drop  across  the  shunt  is  measured  by  using  a  potentionii  r 
and  the  corresponding  current  is  taken  from  a  table  pri 
ously  compiled  and  compared  with    the    reading    of 
switchboard  meter. 

The  writer  has  no  intention  of  comparing  the  merits 
these  two  methods,  but  would  point  out  that  any  met 
necessitating  connections  directly  to  live  copper  and  depe 
ing  for  its  load  variation  on  manipulation  of  the  outgo 
current  is  objectionable  and  should  not  be  tacitly  acccf 
without  an  effort  to  substitute  something  more  efficient. 

If  it  were  possible  to  measure  the  small  shunted  curr  t 
in  the  instrument  itself,  for  instance,  and  to  know  w  t 
scale  deflection  such  current  would  produce,  it  would  6 
quite  practicable  to  substitute  this  current  by  using  a  sr  1 
battery  and  rheostat,  and  thus  to  make  the  test  in  a  p  • 
tion  as  remote  from  the  switchboard  as  desired.  The  s ' 
eral  resistance  factors  involved  would  have  to  be  kno  1, 
however,    to    accomplish    this    result,    taking    account,  ' 
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ccrse,  of  the  actual  temperature  at  which  any  test  might 
biiiiade. 

.s  an  imaginary  case,  suppose  that,  instead  of  using  a 
sJnt,  the  ammeter  leads  have  been  simply  tapped  to  the 
oijoing  copper  at  points  3  ft.  or  4  ft.  apart  to  provide  the 
ntt'ssary  drop.  This  introduces  a  temperature  coeflicient 
in  his  part  of  the  circuit  and  is  assumed  simply  to  present 
a  ise  involving  this  factor.  To  measure  the  resistance  of 
th  copper  section  it  will  be  necessary  to  disconnect  the 


j  Ammeter  Testing  Set. 

ac,ieter  leads  and  measure  the  drop  between  these  points 
w:i  a  potentiometer.  At  the  same  time  the  current  is 
m'sured  by  means  of  a  portable  ammeter  connected  in 
se^s.  Thus,  from  Ohm's  law,  the  resistance  of  this  cop- 
peor  "shunt"  at  the  observed  temperature  of  the  test  is 
ob'ined.  Now  by  applying  a  temperature  constant,  as 
gijn  in  standard  tables,  this  resistance  may  be  immedi- 
at'/  reduced  to  its  value  at  a  standard  temperature  of  75 
de.  Fahr.  Thus,  calling  the  latter  resistance  R  and  X 
thresistancc  at  an  observed  temperature  of,  say,  66  deg., 
R  1.02  X,  since  1.02  is  the  constant  indicated  at  this  tem- 
pe  ture.  This  value  R  is  then  stamped  on  the  shunt,  and, 
sire  it  is  unchangeable,  it  constitutes  a  permanent  record. 

0  measure  the  resistance  of  the  ammeter  leads  it  is 
oh  necessary  to  attach  a  bridge  to  their  lower  ends  and 
to  emove  the  upper  ends  from  the  meter  and  bolt  them 
to  ther.  This  observed  resistance  is  then  reduced  to  its 
sudard  resistance  at  75  deg.  just  as  was  done  with  the 
shjt,  and  this  standard,  r,  is  then  noted  on  a  tag  and  tied 
to  le  leads. 

•  will  be  understood  that  the  above  work  is  preliminary 
an  need  be  performed  only  once,  so  long  as  absolutely 
re>ble  results  are  secured.  The  values  obtained  are 
obously  unchangeable  and  may  be  used  in  testing  for  an 
urt.nited  period.  There  remains  then  only  one  resistance 
toe  measured — that  of  the  ammeter  itself — and  this  meas- 
urnent  must  necessarily  be  made  every  time  the  meter  is 
chked;  indeed,  every  time  the  tester  changes  the  internal 
ca;)rating  coil,  which  is  usually  of  a  metal  having  a  zero 
teijerature  coefficient  and  is  included  in  the  circuit,  of  the 
co)er  coils  of  the  instrument.  This  fact  has  no  bearing 
on  he  results,  however,  since  the  total  resistance  in  series 
•s  sed  at  the  observed  temperature  of  the  test,  and  is, 
thefore,  not  to  be  affected  by  a  constant.  R  and  r,  on  the 
ot;r  hand,  must  be  reduced  to  the  room  temperature 
be  re  being  used,  and  since  they  were  multiplied  by  a  fac- 
to-.before  to  bring  them  to  a  resistance  at  75  deg.  it  will 
be  ecessary  to  divide  them  by  a  factor. 

y  reason  of  the  constant  relation  that  the  shunt  and 
^I'T  bear  to  each  other  at  all  loads,  and  by  the  simple  law 

/,  in  which 


of  .vo  multiple  circuits,  


4:(f-.)  = 


R  is  the  shunt  resistance  at  75  deg.  Fahr.;  r  is  the 
resistance  of  the  ammeter  leads  at  75  deg.  Fahr.;  r,  is  the 
observed  resistance  of  the  ammeter;  K  is  the  temperature 
factor  at  observed  temperature;  i  is  the  current  in  the 
meter  circuit,  and  /  is  the  current  in  the  shunt. 

I-  .1        1  •        r       '('■  +  '■1^')     .      ,      .      , 

1-rom  the  above  proportion  /  =  — ^ —   — — ~  is  obtained 

R 

as  the  value  of  the  current  in  the  shunt,  but,  as  the  cur- 
rent through  the  meter  is  too  small  to  be  read  on  its  own 
scale,  this  value  may  be  taken  for  the  total  current  external 
to  the  shunt.  The  tester  may,  therefore,  take  the  meter 
from  the  board  and  after  connecting  up  to  a  suitable  bridge 
and  milliammeter,  and  measuring  the  resistance  and  cur- 
rent, the  meter  may  be  calibrated  by  above  fornuila. 

In  applying  a  system  of  testing  such  as  this  it  is  evi- 
dent that  recourse  must  be  had  to  an  instrument  of  special 
design,  which,  while  possessing  a  reasonable  degree  of 
simplicity,  will  lend  itself  readily  to  the  measurement  of 
both  the  resistance  and  the  small  meter  current,  and  this 
without  undue  manipulation.  These  considerations  were 
applied  in  designing  the  testing  set  described  herewith, 
which  may  be  made  up  in  a  form  compact  enough  to  fit 
into  a  small  suitcase. 

It  will  be  seen  by  referring  to  the  accompanying  draw- 
ings that  the  double-throw  switch  provides  for  the  usej 
mentioned  by  changing  the  arrangements  of  the  circuits 
The  measurement  of  resistance  is  made  with  the  switch 
thrown  to  the  right.  In  this  position  there  are  two  sub- 
circuits.  Starting  from  the  positive  side  of  the  battery  one 
of  these  circuits  passes  through  the  right  side  of  the  dif- 
ferential galvanometer,  the  resistance  dials,  the  upper 
blade  of  the  switch  and  returns  to  the  battery.  The  other 
circuit,  starting  from  the  positive  side,  passes  through 
the  lower  blade  of  the  switch,  the  left  side  of  the  galvanom- 
eter, the  terminals  C  D  (supposing  the  terminals  to  be 
bolted  together)  and  back  to  the  battery.  The  two  cir- 
cuits from  the  junction  A  to  the  junction  B  are  of  equal 
resistance  when  the  three  resistance  dials  are  set  at  zero; 
therefore,  any  outside  resistance  connected  between  C  and 
D  may  be  accurately  measured  to  thousandths  of  an  ohm 
by  balancing  the  galvanometer  by  the  dials.  By  attach- 
ing these  terminals  to  the  binding  posts  of  the  meter  its 
internal  resistance  is  first  measured.  Since  this  same  con- 
nection is  used  for  the  current  measurement  the  tester 
may  proceed  by  simply  throwing  the  switch  to  the  left. 
Now  there  is  only  one  circuit,  starting  at  positive,  right 
side  of  galvanometer,  resistance  dials,  milliammeter,  lower 
blade  of  switch,  left  side  of  galvanometer,  ammeter  on  test 
and  back  to  the  battery.  In  this  position  the  galvanometer 
is  not  in  use,  but  the  milliammeter  is,  and  it  is  found  desir- 
able to  pass  the  current  through  the  galvanometer  twice 
for  three  reasons:  First,  since  the  current  is  the  same  in 
the  two  coils  it  will  not  deflect  the  needle ;  second,  the  in- 
creased resistance  of  the  series  connection  added  to  that  of 
the  milliammeter  which  has  just  been  switched  in  reduces 
the  current  flow  when  calibrating,  so  that  greater  battery 
strength  may  be  used  to  give  the  galvanometer  greater  sen- 
sitiveness when  balancing,  and,  third,  with  the  series  con- 
nection the  galvanometer  itself  may  be  checked  as  to 
whether  or  not  it  is  perfectly  differential. 

In  the  calibrating  position  of  the  switch  it  makes  no 
difference  in  the  accuracy  of  the  ammeter  how  much  re- 
sistance is  in  circuit,  provided  the  resistance  of  the  cali- 
brating coil  inside  the  ammeter  is  not  changed.  This 
seems  inconsistent  until  it  is  remembered  that  a  change  in 
the  calibrating  coil  means  a  change  in  the  ratio  of  the 
meter  to  its  shunt — that  is,  a  change  in  the  value  of  one 
factor  (r,)  of  the  formula,  which  change  should  only  be 
made  in  changing  the  calibration.  So  for  varying  the  load 
the  dial  resistances  are  varied,  but  not  read,  the  actual 
checking  being  made  by  the  reading  of  the  milliammeter 
as  compared  with  the  ammeter. 
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BY-PRODUCT"   ELECTRIC-LIGHT    PLANTS. 


Prof.  George  H.  Morse,  of  the  department  of  electrical 
engineering  at  the  University  of  Nebraska,  read  a  paper  on 
"Electric  Lighting  By-products"  before  the  Nebraska  Elec- 
trical Association  at  Lincoln  recently.  This  paper  aimed 
to  give  a  resume  of  the  various  ways  in  which  an  electric- 
lighting  company  may  improve  the  character  of  its  load- 
factor  without  greatly  increasing  its  equipment  or  the  size 
of  its  operating  staff.  He  defined  the  ideal  by-product  as 
one  necessitating  the  least  outlay  for  additional  apparatus, 
the  least  expert  knowledge  different  from  that  required 
for  the  main  output  of  the  company,  the  least  money  tied 
up  in  raw  material,  least  attention  from  the  technical  staff 
and  the  fewest  obligations  to  the  trade  supplied. 

The  80  or  90  per  cent  of  heat  energy  going  to  waste  in 
exhaust  steam  cannot  be  used  to  produce  electricity,  and 
hence  must  find  application  in  some  lower  order  of  by- 
products. For  the  use  of  this  the  manufacture  of  arti- 
ficial ice  seems  the  best  application.  In  general  the  opera- 
tion of  cold  storage  does  not  commend  itself,  because  of 
the  great  responsibility  and  the  careful  and  costly  super- 
vision necessary.  The  use  of  the  exhaust  steam  for  heat- 
ing involves  an  outlay  of  capital  and  a  public  obligation 
equal  to  if  not  more  than  that  required  of  the  electric- 
lighting  plant. 

There  is  perhaps  no  industry  in  which  a  suitable  by- 
product is  so  much  needed  as  in  electric  lighting.  The 
plant  equipment  and  organization  are  highly  specialized,  and 
yet  for  the  major  portion  of  the  time  are  bringing  in  no 
adequate  return  on  the  investment.  If  there  were  a  reason- 
ably cheap  means  of  storing  electrical  energy  all  efforts 
could  be  directed  to  the  production  of  this  one  commodity. 
The  plant  would  then  go  on  doing  its  work  the  same  at  all 
hours,  al!  fluctuation  in  demand  being  met  from  the  stock 
of  electrical  energy  in  storage.  Storage  batteries  do  not 
meet  the  requirement  on  account  of  their  high  cost,  low  ef- 
ficiency and  high  rate  of  depreciation. 

The  special  encouragements  offered  to  off-peak  consumers 
of  electricity  tend  to  produce  a  market  for  what  may  be 
termed  by-product  energy,  since  it  is  often  sold  at  or  near 
cost.  Electric  flatiron  load  is  off  the  peak  and  very  desir- 
able. Electric  cooking  load  seems  to  offer  less  inducement, 
because  of  its  tendency  to  come  on  about  the  time  of  morn- 
ing and  evening  lighting.  It  is  also  in  competition  with 
cheaper  sources  of  heat. 

Local  thermal  storage  on  a  small  scale  may  be  made  to 
solve  the  problem  of  supplying  off-peak  energy  for  cooking. 
The  idea  is  to  supply  electrical  energy  to  consumers  at  de- 
sirable hours :  that  is,  hours  desirable  from  the  standpoint 
of  station  operation.  The  energy  thus  supplied  is  stored 
for  use  as  heat  in  a  well-insulated  receiver  on  the  premises 
of  the  consumer.  A  clock  would  be  used  to  sv^'itch  the 
energ)'  flow  on  and  off  at  the  desired  hours. 

In  connection  with  the  paper  a  fireless  cooker  with  a 
vacuum  jacket  was  shown.  The  walls  of  this  cooker  are 
in  the  form  of  an  air-tight  metallic  chamber  filled  with  a 
powdered  material.  Twenty-five  pounds  of  water  (12 
quarts)  at  212  deg.  Fahr.  were  placed  in  the  cooker.  At 
the  end  of  fifteen  hours  the  temperature  had  fallen  to  only 
140  deg.,  the  outside  temperature  being  about  70  deg.  This 
equals  a  rate  of  heat  loss  of  1.13  thermal  units  per  hour  per 
degree  difference  of  inside  and  outside  temperature.  From 
these  data  the  curve  shown  herewith  was  plotted.  This 
curve  was  based  on  the  use  of  a  piece  of  soapstone  weigh- 
ing 70  lb.  as  a  heat  retainer.  One  may  think  of  the  stone 
as  a  cylinder  10  in.  in  diameter  and  9  in.  high,  and  provided 
with  some  form  of  electric-heating  coil.  The  whole  would 
be  placed  in  a  vacuum-jacket  cooker.  Referring  to  the 
curve,  electricity  is  turned  on  at  4  a.  m.  and  supplied  at 
a  rate  of  about  i  kw.  At  5  a.  m.  a  temperature  of  450  d^g. 
is  reached.  Energy  is  turned  off  at  5  a.  m.  and  again 
turned  on  between  9  a.  m.  and  10  a.  m.,  and  also  between  4 


p.  m.  and  5  p.  m.  These  are  the  hours  during  whii 
station  load  is  light.  Under  these  conditions  the  teni 
ture  within  the  cooker  as  calculated  from  the  rate  of 
ing  in  the  experiment  above  referred  to  would  at  no 
sink  below  218  deg.  Fahr.,  which  latter  temperature  v 
occur  at  4  a.  m.  At  all  times  it  would  be  hot  enoug', 
most  kinds  of  cooking.  Of  course,  some  allowance  v 
need  to  be  made  for  heat  loss  in  heating  up  cold  ar 
to  be  cooked,  especially  if  the  top  were  left  open  an^ 
coffee-pot  set  to  boil.  The  kw-hours  supplied  daily  i 
the  temperature  at  points  shown  in  the  curve  is  onl\ 
The  monthly  bill  for  this  service  at  a  3-cent  rate  wou 
$2.18.  The  consumer  would  have  at  hand  day  or  nij 
hot  oven  ready  to  cook  food.  A  large  cooker  would 
rapidly  increasing  economy  compared  to  the  space 
able  within  it  for  cooking.  Increasing  the  thickne 
insulation  would  also  reduce  the  cost  of  operation. 

Following  are  some  of  the  common  temperatures  n 
sary  for  cooking.  A  potato  will  bake  in  0.75  hour  a 
deg.  Fahr.  It  will  harden  on  the  outside  and  almost 
at  a  temperature  of  400  deg.  Fahr.  in  20  minutes.  A 
deg.  from  1.25  to  1.5  hours  are  required  to  bake  a  pc 

Bread  in  small  loaves  should  be  baked  at  360  deg 
30  minutes.  Frying  is  cooking  in  fat  at  a  temperatu 
350  to  400  deg.  An  8-lb.  turkey  with  stuffing  shoui 
into  an  oven  at  400  deg.  for  0.5  hour  and  then  bake  a 
deg.  for  2  hours  longer. 

Bleaching  liquor  prepared  by  the  electrolysis  of  cor 
brine  is  coming  to  be  considered  superior  to  that  obt 
chemically   from   bleaching  powder.     The   Pullman 
pany  has  installed  electrolytic  apparatus  for  this  pu 
in   its  numerous   laundries,   and   finds   the   liquid  proi 
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Suggested  Operation  of  Cooker. 

also   well    suited   to   washing   and    disinfecting   car  f 
There  are  at  present  in  the  United  States  two  comp  'e- 
manufacturing  and  selling  electrolytic  bleach  machin  to 
the  laundry  trade.     These  machines  consist  of  little    ' 
than   a  mixing  tank   for   the  brine,   an   open  electrol 
tank,  numerous  carbon  electrodes  and  a  storage  tan 
the  completed  bleaching  liquid.     The  relative  cost  0 
electrical  and  chemical  systems  of  producing  bleachin 
lutions  appears  to  be  an  unsettled  question,  with  no  de 
advantage  in  favor  of  either  method  over  the  other 
electric  energy  is  obtainable  at  the  usual  rates. 

The  author  said  that  the  harmful  effects  of  the  e! 
bleach  and  the  chemically  prepared  bleach  of  the  laui 
appear  to  be  about  the  same  when  the  chemical  blea  ; 
very  carefully  prepared  and  handled.     However,  in  p  *• 
cal   operation    the   carelessness   with    which   the  che  <». 
bleach  is  ordinarily  prepared  causes  it  to  destroy  do  ng 
at  a  much  greater  rate  than  electric  bleach,  since  th(  " 
only  a  small  opportunity  for  the  latter  to  go  wrong, 
claimed  that  knitting  mills  and  artificial  silk  and  w 
goods   manufacturers   are   installing  electrolytic  blea*  -'i. 
equipment  in  large  quantities.     Great  steamship  lines  ive 
used  such  apparatus   for  six  years  past.     It  appears  '*' 
well-informed    people    will    ultimately    demand    the 
trolytic  bleach  in  laundries. 

Electrolytic  sodium  hypochloride,  which  is  the  che  cai 
name  for  electrolytic  bleaching  liquor,  is  a  powerful  «r- 
ilizing  agent,  and  is  used  for  the  purification  of  dri  '"S 
water  and  for  other  disinfecting  purposes.  On  the  '  "'^ 
the  supplying  of  energy  for  laundry  bleachers  or  theuP' 
plying  of  bleaching  and  disinfecting  liquor  in  carbo  a 
the  lighting  plant  appears  to  be  a  promising  and  legit  a 
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nl-prisc,  which  offers  opportunity  for  improving  the  load- 
'aor  at  considerable  profit  if  properly  handled.  Many 
rn::htened  households  would  eagerly  seek  an  opportunity 

0  )tain  such  a  disinfectant  in  quantity  at  reasonable  price. 
.     replacing   the   simple    open    electrolyzing   apparatus 

unconsidered  with  one  in  which  the  products  set  free  at 
htpositive  and  negative  electrode  are  kept  separated  by 

1  j'rous  diaphragm  or  by  other  means,  caustic  "soda,  free 
rhrine  and  free  hydrogen  are  produced.  The  liquid 
iu  binding  the  electrodes  must  be  rapidly  exchanged, 
)tlrwise  these  several  chemicals  will  react  upon  one 
mher  to  form  the  sodium  hypochlorite  or  bleaching 
iq>r,  as  in  the  open  electrolyzer.  These  three  products 
irorepared  for  the  market  in  several  ways.  The  chlorine 
iia  be  absorbed  by  lime,  which  is  placed  on  leaden  shelves 
n  1  absorbing  chamber.  The  caustic  soda  is  recovered 
ly  vaporation  and  the  hydrogen  is  either  wasted  or  col- 
cc'l  and  sold.  Another  procedure  is  to  permit  the  free 
hJ-ine  and  hydrogen  gases  to  mix  and  subject  this  mixture 

0  >me  physical  influence,  as  for  instance  light,  whereupon 

1  comical  combination  sets  in  which  produces  hydrochloric 
ci  The  Niagara  .-Mkali  Company  prepares  all  of  these 
ircucts  in  this  manner.  The  processes  yield  about  i  lb. 
if  Caching  powder  and  0.5  lb.  of  caustic  soda  per  hp-hour, 
(rhh  at  the  present  market  would  produce  a  gross  return 
if  i)out  5  cents  per  hp-hour. 

'e  author  mentioned  the  use  of  cheap  electrical  energy 
onrixiucing  nitric  acid  for  fertilizer  manufacturers.  He 
striates  the  gross  return  for  this  purpose  at  from  2.5 
0    cents  per  hp-hour. 

(Ionized  air  is  at  present  used  in  Germany  for  the  ster- 
lizion  of  the  water  supply  of  several  cities.  The  cost 
if  .eating  water  in  these  plants  has  been  found  to  be 
be:  0.5  cent  per  1000  gal.  It  requires  a  little  less  than 
mop-hour  to  sterilize  1000  gal.  of  water. 

/lother  method  of  water  sterilization  in  large  quantities 
brinunicipal  plants  has  recently  come  to  the  front  in 
vh<i  ultra-violet  rays  of  light  obtained  from  the  mercury- 
■ajr  lamp  are  used.  In  this  process  the  lamp  is  made 
ro  a  quartz  tube  instead  of  glass.  The  energy  con- 
UEtion  in  this  process  is  136  watt-hours  per  1000  gal. 
fw  l.imps  are  sufficient  to  treat  10,000  gal.  per  hour. 

BY-PRODUCT  ICE. 

I'tessor  Morse  gave  estimates  on  an  assumed  case  of 
in  lectric-lighting  plant  operating  with  and  without  an 
iu:iary  ice  plant.  The  conditions  approximate  closely 
ho  found  in  a  certain  lighting  plant  in  Nebraska.  The 
:oriany  serves  a  town  of  5000  inhabitants.  Coal  costs 
>4  ';r  ton,  and  water  must  be  paid  for  at  the  rate  of  7 
:er  per  1000  gallons.  The  plant  cost  $40,000,  including 
lis  liution  system.  The  peak  load  is  90  kw,  and  the 
'tcy  output  306,000  kw-hours.  The  plant  runs  twenty- 
ou  hours  per  day.  The  daily  output  in  summer  is  770 
twJours,  and  in  winter  930  kw-hours.  The  plant  has 
:oriound  condensing  engines  of  the  high-speed  type  and  a 
rocng  tower  is  employed  for  cooling  the  condensing  water. 
In  average  coal  consumption  per  kw-hour  is  10  lb.  when 
"uring  condensing  and  12  lb.  non-condensing.  The  plant 
ab  consists  of  one  night  and  one  day  engineer  in  summer 
»nca  third  engineer  in  winter.  These  men  do  their  own 
'■'■i;.  The  yearly  expenses  of  operating  this  plant  con- 
J61  ng,  including  one  manager  at  $2,000  and  all  labor  on 
lini  and  in  plant,  together  with  water,  oil,  waste,  plant 
r«Prs,  taxes,  fire,  boiler  and  employer's  liability  insurance, 
'ffi'  and  legal  expenses,  are  as  follows : 

Expenses  as  above $10,000 

1.S30  tons  of  coal  at  $4 6,120 

Uepreaation  on  $40,000  at  8  per  cent 3,200 

I    Total $19,320 

"J'e  yearly  receipts  from  all  sources  are  $25,000.  The 
'lav,  therefore,  returns  a  net  income  on  the  investment 
"  .2  per  cent.    He  then  assumes  that  a  lo-ton  by-product 


ice  plant  is  added,  which  in  the  latitude  of  Nebraska  will 
be  used  to  make  ice  for  six  months  in  the  year,  remaining 
idle  the  succeeding  six  months. 

A  lo-toii  exhaust-steam  ice  plant  complete  with  ma- 
chinery and  chemicals  in  place,  including  a  one-story  brick 
building,  24  ft.  x  53  ft.,  and  an  ice-storage  room  for  two 
days'  supply,  will  cost  about  $15,356.  The  only  difference  in 
the  cost  of  operation  so  far  as  the  lighting  plant  is  con- 
cerned will  be  the  two  extra  pounds  of  coal  per  kw-hour 
made  necessary  through  operating  the  engines  non-condens- 
ing. This  extra  coal  he  charges  against  the  ice  plant.  The 
quantity  of  coal  thus  consumed  during  six  months  will  be 
131  tons,  which  at  $4  per  ton  will  be  $524.  The  items  of 
cost  involved  in  the  operation  of  the  ice  plant  are  as  fol- 
lows. 

131  tons  of  coal  at  $4 $524.00 

Annual  depreciation  on  $15,356  at  10  per  cent 1,535.60 

7,200  gal.  of  cooling  water  per  day  for   180  days  at  7  cents  per 

1,000    gal 907.20 

One   night   and   one   day  attendant   in   ice   plant    for    180  days 

at  $2.50  each 900.00 

Two  teams  and  two  drivers,  180  days  at  $5  each 1,800.00 

Four  distributers  of  ice  from  wagons,  180  days  at  $2.50  eacli...  1,800.00 

Taxes   and   insurance 350.00 

Rent  of  ground  at  $20  per  month 240.00 

Management  and  clerical  work 1,000.00 

Total    $9,056.80 

Gross  income  from  1800  tons  of  ice,  at  40  cents  per  100 
lb.,  $14,400.  Annual  cost  of  operating  the  combined  light- 
ing and  ice  plant,  $28,376.80.  Yearly  receipts  of  combined 
plant,  $39,400.  Net  annual  income  on  total  investment  of 
$55'356  in  combined  plant  is  20  per  cent,  as  compared  with 
14.2  per  cent  from  lighting  plant  alone. 

Discussion. 

Mr.  L.  J.  Schwingel,  of  Holdredge,  Neb.,  who  operates 
a  by-product  ice  plant  with  exhaust  steam,  led  the  dis- 
cussion and  expressed  the  opinion  that  an  ice  plant  of  the 
kind  described  in  the  paper  should  have  considerable  ice- 
storage  space.  He  had  tried  operating  without  storage, 
but  it  did  not  work  well  on  account  of  the  variable  demand 
for  ice.  The  cost  of  maintaining  the  ice  in  storage  is  a  de- 
duction of  one  ton  in  the  daily  ice-making  output  of  the 
plant.  His  plant  is  rated  at  10  tons  daily  output,  but  is 
operated  at  12  tons.  The  electrical  energy  required  for 
operating  pumps  in  the  ice  plant  is  14  kw-hours  per  ton  of 
ice  made,  which  is  high  on  account  of  the  depth  of  160 
ft.  from  which  cooling  water  must  be  pumped. 

Mr.  J.  R.  Cravath,  of  Chicago,  said  that  he  operates 
a  combined  electric-light,  water-vvorks  and  ice  plant  at 
Harrisburg,  111.  Of  the  three  branches  of  the  business  he 
considered  the  ice  business  to  return  the  best  profit  on  the 
money  invested.  The  design  of  combination  of  electric- 
light  and  ice  plant  calls  for  considerable  study  and  en- 
gineering judgment  as  to  the  best  kind  of  plant  to  install 
for  a  given  set  of  conditions.  Where  cooling  water  is 
plentiful  an  absorption  ice  plant  working  on  exhaust 
steam,  like  the  one  operated  by  Mr.  Schwingel  at  Holdrege. 
Neb.,  is  doubtless  the  most  economical  that  can  be  installed. 
When,  however,  cooling  water  is  limited  or  high  in  temper- 
ature there  is  a  point  where  an  exhaust-steam  plant  taking 
the  exhaust  from  large  engines  w'ill  no  longer  be  eco- 
nomical. It  is  then  necessary  either  to  install  a  compres- 
sion plant,  operated  by  an  ammonia  compressor,  or  an  ab- 
sorption plant  using  high-pressure  steam.  High-pressure 
steam  can  either  be  obtained  from  the  exhaust  of  the 
pumps  in  the  plant  or  as  live  steam  from  the  boiler.  If 
the  plant  is  to  be  of  the  compression  type,  the  question  of 
motive  power  for  the  compressor  is  important.  In  some 
cases  motor-driven  compressors  can  be  operated  with  the 
existing  generating  equipment  of  the  electric  plant  with- 
out exceeding,  during  the  summer  peak,  the  maximum 
demand  for  lighting  and  motor  service  only  in  mid-winter. 
That  is,  the  electric-plant  equipment  which  would  other- 
wise be  idle  in  the  summer  can  be  used  to  drive  the  ice 
machine.     Where  a  larger  ice  machine  than  this  is  neces- 
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sary  it  is  advisable  to  install  a  steam-driven  compressor. 

Mr.  C.  C.  Smith,  of  Exeter,  told  of  some  e.xperiments 
made  by  putting  electric  heating  units  in  common  fireless 
cookers.  These  had  given  very  good  results.  Mr.  H.  A. 
Holdrege,  of  Omaha,  said  that  it  is  the  duty  of  the  manu- 
facturer to  develop  the  fireless  cooker  for  electric  uses, 
there  being  at  present  nothing  really  practical  on  the 
market. 

Mr.  G.  A.  Seabury,  of  the  General  Electric  Company, 
said  that  his  company  has  been  working  on  cooking  devices 
depending  on  the  fireless-cooker,  heat-storage  principle 
for  several  years.  A  number  of  these  are  now  in  use  at 
Detroit  on  trial,  and  from  the  results  so  far  it  looks  as  if 
something  practical  has  been  developed.  These  cookers 
require  about  40  watts.  Mr.  Cravath  expressed  the  opinion 
that  the  solution  of  electric  cooking  will  be  through  the  use 
of  the  heat-insulating  principle  of  the  fireless  cooker  and 
suitable  heat  storage  so  that  electrical  energy  can  be  drawn 
from  the  lines  in  small  quantities  twenty-four  hours  per 
day,  thus  doing  away  with  the  necessity  of  high  maximum- 
demand  service  charges.  By  drawing  energy  continuously 
instead  of  intermittently,  as  indicated  by  Professor  Morse's 
curve,  the  cooker  can  be  kept  hot,  and  at  the  same  time  the 
actual  demand  will  be  very  low.  Mr.  Seabury  in  answer 
to  a  question  said  that  the  cooker  being  developed  by  his 
company  is  along  the  lines  indicated  by  Mr.  Cravath. 
President  B.  C.  Adams  suggested  that  a  very  low  rate  can 
be  made  because  of  the  low  fixed  charges  by  drawing  a 
small  amount  of  energy  at  a  time  and  storing  the  heat. 
Professor  Morse  suggested  that  use  can  be  made  of  a  clock 
which  will  automatically  turn  the  energy  on  to  the  cooker 
at  hours  when  it  is  not  being  used  for  any  other  purposes 
in  the  house.  He  also  suggested  that  if  the  temperature 
required  is  not  over  212  deg.  Fahr.  the  use  of  water  will 
be  better  than  soapstone  for  storing  heat,  as  it  stores  more 
heat-units  per  pound  than  any  other  substance. 

In  discussing  the  storing  of  artificial  ice  Mr.  Schwingel 
said  that  he  had  tried  storage  without  refrigerating  the 
storage.  The  results  were  not  successful  on  account  of  the 
excessive  melting.  In  one  storage  house  of  distilled  water 
ice  which  he  had  filled  the  ice  was  honeycombed  when  the 
house  was  opened.  His  company  now  has  a  refrigerated 
storage  room,  kept  cool  by  the  ice  machine,  in  which  ice  is 
stored  as  fast  as  made  during  seasons  of  the  year  when 
there  is  no  demand  for  ice.  Mr.  R.  E.  Berger,  of  Fremont, 
formerly  of  Joplin,  Mo.,  said  that  the  ice  and  electric  com- 
pany at  Joplin  has  storage  for  about  10,000  tons  of  ice. 
The  cost  of  handling  the  ice  and  refrigerating  this  storage 
was  found  to  be  a  large  proportion  of  the  cost  of  manu- 
facture. 


ELECTRICALLY  OPERATED  EMERGENCY  DAM  AT 
THE   "SOO"   LOCKS. 


To  protect  its  important  ship  locks  at  Sault  Ste.  Marie, 
Mich.,  from  accident  due  to  carrying  away  of  the  gates, 
such  as  occurred  in  the  locks  on  the  Canadian  side  of  the 
"Soo"  rapids  two  years  ago,  the  United  States  government 
has  just  completed  a  modern  electrically  operated  emer- 
gency dam  of  the  swing-bridge  type  near  the  head  of  the 
lock  canal,  replacing  the  lighter  protective  dam  formerly 
installed  there. 

The  new  dam  structure  is  308  ft.  between  centers  of 
shore  abutments,  and  is  pivoted  on  a  central  island  pier, 
giving  a  io8-ft.  clear  channel  on  each  side.  In  general 
appearance  the  emergency  dam  resembles  a  swing  bridge 
except  for  the  extraordinarily  heavy  construction  of  its 
steel  members  and  the  presence  of  the  wicket  winding 
drums  and  mechanism  on  its  deck.  The  structure  is  25  ft. 
wide  between  truss  center  lines  and  weighs  complete  2100 
tons. 

In  case  of  accident  to  the  gates  of  either  the  Poe  or 


VVeitzel  locks,  permitting  the  discharge  of  the  flood  on 
Lake  Superior  to  the  river  below  the  locks,  under  the  -ft 
difference  in  level,  the  emergency  gate,  located  in  the  uer 
canal  approach  to  the  locks,  is  arranged  to  be  swung  2  osj 
the  channel  and  locked  into  the  shore  abutments,  while  oit 


"1 


Fig.     1 — Emergency     Dam    at    American    "Soo"     Locks    in 
Position. 

its  deck  thirty-two  wickets,  each  6  ft.  6  in.  wide,  are  dr 
in  succession  until  the  channel  flow  is  entirely  sin 
The  wickets  provided  for  this  purpose  are  mounted  t 
on  rollers  between  steel  girders  hinged  from  the 
stream  chord  of  the  structure,  but  normally  folded  up 
the  bridge.  Before  dropping  the  girder  frames  the  w 
are  first  run  out  to  the  upper  or  hinge  end  of  the  fi 
which  are  then  lowered  and  seat  themselves  again: 
12-in.  X  i2-in.  concrete-anchored  oak  sills  at  the  bott 
the  channels.  After  the  empty  frames  have  been  dr 
into  position,  the  sliding  wickets  are  then  lowered 
frames,  gradually  arresting  the  flow  of  the  water. 
new  emergency  dam  has  been  tested  out  under  flood 
tions  almost  equivalent  to  breakdown  of  the  lock  gate 
a  2o-ft.  head  and  has  shown  itself  fully  capable  oi 
trolling  and  stopping  the  flow. 

Electrical   energy   for  operating  the  swing  motioi 
wicket  mechanism  is  obtained  from  the  water-power 
of  the  Edison  Sault  Electric  Company  in  the  rapids 
St.   Mary's  River,   J^   mile  distant.     The  6o-cycle, 
phase  energy  is  transmitted  at  2300  volts,  brought  th  jf 
cables  in  a  shaft  tunnel  beneath  the  north  channeiand 


Fig.    2— Clutch    Mechanism    and    Hoisting    Reels    for   WIeke  «'"' 
Frames. 

stepped  down  to  440  volts  by  three  loo-kw  transfc'i'f* 
mounted  on  a  concrete  base  near  the  center  pier  on  th  nw- 
channel  island.  This  tunnel  was  constructed  for  the  •*«'' 
cables,  instead  of  employing  submarine  lines  aero  '"' 
channel,  in  order  to  permit  access  to  the  dam  for  op<.t"is 
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it    case  of  flood.    The  tunnel,  whicli  is  reached  by  vertical 
sh  ts  at  its  ends,  is  3  ft.  wide  and  6  ft.  high,  and  its  floor 
is  )out  33  ft.  below  the  water.    The  tunnel  is  kept  free  of 
se  age  water  by  a  float-controlled,  motor-driven  pump, 
he  swing  motion  of  the  dam  is  operated  through  gear- 


Posltlon,     Showing     All     F 
Wickets   Being   Closed. 


-owered     and 


nj'v  two  S2-hp  motors,  either  one  of  which  is  sufficient  to 

no-  the  structure  in  a  heavy  wind.    Either  or  both  motors 

ar>e  manipulated  from  one  or  both  of  the  duplicate  con- 

ro;rs  provided  by  changing  the   position  of   a   double- 

'  -       Aitch.     The  sixteen   frame  and  wicket  mechanisms 

:!alf  of  the  dam  are  operated  from  a  pair  of  line 

vtending  out  across  the  spans  from  the  central  deck 

ats.    Through  clutches  each  shaft  is  driven  by  a  150-hp, 

40i'i!t  induction  motor,  a  third  clutch  serving  to  inter- 

■iie  two  shafts  so  that  either  or  both  motors  may  be 

'  work  the  entire  gate  mechanism.     The  girders 

■      ^.^cts  are  operated  from  these  shafts  by  lever-con- 

ro  d  clutches. 

%  entire  gate  structure  can  be  swung  across  the  stream 
a  #s  than  ninety  seconds  and  it  is  estimated  all  of  the 
nests  can  be  lowered  in  less  than  sixty  seconds  more, 
'hirt  is  the  least  time  in  which  it  would  be  practicable  to 
ntcupt  such  a  flood  of  water. 

_  Ic  work  at  St.  Mary's  Falls  Canal  is  in  charge  of  Col. 
JcD.  Townsend,  Corps  of  Engineers,  United  States 
^r*.  The  dam  was  designed  in  the  Sault  Ste.  Marie  office 
the  direction  of  Mr.  L.  C.  Sabin,  general  superinten- 
liis  assistants,  Messrs.  L  DeYoung,  C.  A.  D.  Young 
M.  Edmands,  being  mainly  responsible  for  the  de- 
The  dam  was  built  under  contract  with  Mr.  Lawrence 
''eaning,  Variety  Iron  &  Steel  Works,  Cleveland, 
forked  out  the  details  of  trusses  and  machinerv. 


PRESENT    STATUS    OF    THE    LIGNITE    GAS 
PRODUCER    IN   TEXAS. 


j'lout   the   Southwest,   and   particularly    in    Texas, 

lite  occurs  in  vast  deposits,  the  development  of  a 

ry  gas  producer  capable  of  handling  low-grade 

ueijhas  been  looked  forward  to  with  the  keenest  interest 

y  jint  operators,  especially  in  the  smaller  stations.    Dur- 

™g  ie  last  four  or  five  years  manufacturers  have  been 

us; experimenting  with  Texas  lignites  in  their  own  fac- 

■""I .  and  two  years  ago  several  different  producer  plants 

MSinteed  to   handle   low-grade    fuels   successfully   were 

iscl  on  the  market  by  their  respective  makers. 

•^  V  after  about  two  years'  practical  experience  with  the 

'S";  gas  produced  in  use  it  is  interesting  to  note  the 


varied  results  obtained  in  the  Southwest  with  these  new 
prime-mover  imits.  Certain  operators  continue  really 
enthusiastic  at  the  results  of  producer  operation;  others  in- 
sist that  from  its  present  form  the  apparatus  will  have  to 
be  much  improved  before  the  producer  outfit  will  become  a 
real  competitor  of  the  boiler  plant.  In  several  stations,  at 
least,  where  producer-gas  engines  were  installed  this  equip- 
ment has  been  ripped  out  bodily,  presumably  on  account  of 
dissatisfaction  with  its  operation.  In  these  cases  steam 
engines  supplied  from  ligiiite-burning  boilers  have  replaced 
the  producers.  In  some  other  former  lignite-producer 
plants  bituminous  coal  has  now  been  wholly  or  partially 
substituted  for  the  lignite.  Several  manufacturers  have 
also  practically  withdrawn  their  lignite  producer  equip- 
ment from  the  market  until  its  defects  can  be  remedied. 

The  chief  objection  urged  against  lignite  as  a  fuel  mate- 
rial is  the  varied  range  of  moisture  which  successive  ship- 
ments from  the  same  mine  may  carry.  This  lack  of  uni- 
formity in  the  lignite  results  in  inequalities  in  the  gas 
given  ofif  and  in  other  difficulties  in  producer  operation. 
Trouble  is  also  reported  from  producer  plants  required  to 
meet  rapid  changes  of  load.  The  response  of  the  producer 
to  an  increased  demand  for  gas  production  if  the  load  rises 
suddenly  is  generally  quite  sluggish  and  the  engine  may 
go  dead  from  insufficient  fuel  supply.  As  most  of  the  pro- 
ducers installed  have  been  of  the  suction  type,  it  seems  out 
of  the  question  to  attempt  to  provide  fuel-gas  reservoir  or 
storage  capacity  to  meet  sudden  changes  in  load.  This 
characteristic  of  the  lignite  producer  to  balk  under  irregu- 
lar load-curve  conditions  ill  adapts  the  producer  engine  to 
applications  for  electric-railway  purposes  in  many  cases 
where  its  low  fuel  cost  and  other  advantages  would  make 
it  very  useful. 

In  discussing  the  lignite  producer  before  the  recent  South- 
western Electrical  .Association  convention  at  Houston,  Tex,, 
Mr.  W.  B.  Head,  general  manager  of  the  Stephen- 
ville  (Tex.)  Light  &  Water  Company,  recounted  his 
own  highly  satisfactory  experience  during  four  years' 
operation,  twenty-four  hours  daily,  of  a  loo-hp  up-draft 
producer  plant  doing  both  electric  lighting  and  water 
pumping.  The  performance  of  this  equipment  Mr.  Head 
characterized  as  unqualifiedly  successful,  whatever  troubles 
were  met  with  having  been  of  a  purely  mechanical  nature 
such  as  might  occur  with  any  internal-combustion  engine. 
The  Stephenville  plant  is  run  continuously  twenty-four 
hours  per  day  except  Sundays,  when  it  is  shut  down  twelve 
hours  for  overhauling.  The  cost  of  fuel  at  80  per  cent 
load-factor  has  averaged  under  5  mills  per  kw-hour.  Mr. 
Head  pointed  out  that,  unlike  steam  plants  of  equivalent 
sizes,  producer  plants  of  even  very  small  ratings  share  the 
high  eflnciencies  and  the  economies  of  the  larger  sizes. 
While  there  are  some  cases,  said  the  speaker,  where  he 
would  not  recommend  lignite  producer-plant  installations, 
as  for  electric-railway  work,  yet  in  general  he  referred  to 
the  lignite  producer  as  the  coming  form  of  power  in  the 
Texas  district  and  declared  that  a  dollar's  worth  of  lignite 
contains  more  available  potential  energy  than  any  other 
form  of  fuel. 

Dr.  A.  C,  Scott,  of  the  University  of  Texas,  remarked 
that  the  lignite  producer  may  make  possible  electric  serv- 
ice in  many  small  communities  where  the  operation  of  a 
steam  plant  would  be  out  of  the  question.  Dr.  Scott  also 
reported  some  analyses  which  were  made  on  the  moisture 
content  of  lignite  samples.  No  sample  taken  from  the  cars 
showed  more  than  30  per  cent  moisture,  he  said,  while  lig- 
nite purposely  soaked  in  water  absorbed  only  32  per  cent 
of  its  weight.  Dr.  Scott  recommended  storing  the  lignite 
before  use,  allowing  it  to  dry  before  firing  into  the  pro- 
ducer. 

In  the  discussion  which  ensued  it  was  brought  out  that 
lignite  producer-engine  plants  are  operating  successfully  at 
Smithville,  Mart,  San  Angelo,  Blooming  Grove  and  Cor- 
pus Christi,  Tex. 
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GAS-PRODUCER  PLANT  EXPERIENCE  AT 
HURON,  S.  D. 

The  Huron  (S.  D.I  Light  &  Power  Company  has  in  oper- 
ation a  4S0-hp  producer-gas-engint'  plant  which  has  now 
been  in  service  a  httle  over  a  year.  The  equipment  com- 
prises Muenzel  producer-gas  engines  driving  2300-volt, 
three-phase,  6o-cycle  Fort  Wayne  alternators.  A  300-hp 
twin  engine  drives  a  200-kw  generator,  and  a  loo-hp  single- 
cylinder  engine,  to  be  twinned  later,  drives  a  loo-kvv  gen- 
erator. The  fuel  gas  for  these  sets  is  obtained  from  a 
group  of  three  150-hp  producers,  equipped  with  wet  and  dry 
scrubbers,  and  so  arranged  that  any  of  the  producers  or 
scrubbers  can  be  used,  as  the  station  demand  requires. 

In  describing  his  experience  with  these  producer  engines 
Mr.  A.  W.  Wagner,  manager  of  the  Huron  company,  dur- 
ing a  recent  discussion,  pointed  out  also  some  of  the  condi- 
tions required  for  successful  producer-plant  operation. 

In  planning  a  gas-engine  plant,  said  Mr.  Wagner,  there 
are  several  items  to  which  particular  attention  should  be 
given.  The  foundations  for  the  engines  must  necessarily 
be  heavy.    Some  installations  have  suffered  much,  due  to  the 


Fig.   1 — Producer-Gas  Engine  in   Huron   (S.D.)    Plant. 

fact  that  their  foundations  were  not  adequate.  The  same 
holds  true  of  the  building.  Owing  to  the  sudden  air  pres- 
sures a  frail  building  would  soon  show  the  effects  of  oper- 
ating gas  engines.  Good  ventilation  should  be  supplied  for 
the  comfort  of  the  operators  and  for  cleanliness. 

The  piping  should  be  accessible,  especially  the  exhaust 
pipe  to  facilitate  replacing.  Care  should  also  be  exercised 
tp  obtain  sufficient  gas  for  all  engines  under  the  most  severe 
conditions.  Neglect  to  do  this  will  cause  trouble  due  to 
engines  robbing  each  other  of  gas,  both  in  starting  and 
during  heavy  loads. 

The  exhaust  of  gas  engines  will  prove  annoying  if  not 
properly  taken  care  of.  The  introduction  of  water  into  the 
exhaust  pipe  will  eliminate  the  noise,  but  should  be  barred 
on  account  of  the  deteriorating  effect  on  the  pipe  and  the 
danger  of  having  an  exhaust  pipe  filled  with  water.  A  prop- 
erly constructed  underground  chamber,  probably  with 
baffling  walls,  will  eft'ectively  eliminate  exhaust  noises. 
Any  muffling  device  installed  should  be  of  sufficient  size  to 
prevent  back  pressure. 

When  the  Huron  plant  was  started  the  engines  were  sub- 
jected to  operation  under  various  loads,  taking  indicator 
cards  to  determine  the  load.  The  engines  are  rated  in  brake 
horse-power  and  guaranteed  for  15  per  cent  overload.  This 
is  really  a  normal  rating  at  the  most  efficient  point  of  opera- 
tion. It  is  not  thought  advisable  to  figure  on  operating  the 
engines  on  overload,  although  during  the  test  the  engines 


carried  considerable  overload  with  uniform  operatiun 
drop  in  speed.    The  installation  has  now  been  in  opciion 
for  thirteen  months.     "We  have  had  our  troubles,    be 
sure,"  said  Mr.  Wagner,  "but  they  have  been  less  tha  we 
anticipated."     Most  of  the  trouble  was  with  oiling  dees 
and  bearings.     When   the   load   is   heavy   there  has  .■en 
trouble  with  pre-ignition,  due,  no  doubt,  to  the  higher  m- 
pression  in  the  cylinder.    This,  however,  can  be  prevted 
by  oiore  careful  attention  to  the  mixture  of  gas  and  ;  as 
the  load  comes  on.    There  was  also  trouble  with  the  en  «( 
and  gas  when  the  supply  of  water  was  inadequate 
remedy  for  this  was  obvious.    With  proper  attentiui: 
the  governor,  the  regulation  of  the  engines  is  goo 
especially  good  with  the  twin  engine. 

The  quality  of  gas  affects  the  operating  results.  Un 
and  good  gas  requires  good  coal.  The  Huron  plan 
used  anthracite  pea  coal  only.  Good  results  have  bee 
ported  from  the  use  of  a  mixture  of  pea  and  buckw 
and  also  straight  buckwheat.  The  coal  should  be  stoi 
it  will  not  become  wet;  and  if  it  is  dirty  it  shou 
screened.  During  the  winter  there  is  no  trouble  in  obta 
clean,  dry  coal  at  Huron,  but  toward  spring  the  coal  be.. 


Fig.    2 — 300-hp     Twin    Gas- Engine-Driven    Generator   S 

quite  inferior,  showing  as  large  a  difference  as  25  pe 
in  thermal  value. 

Very  good  results  have  been  obtained  with  bitun 
coal  and  even  lignites,  using  special  producers  and  : 
bers,  as  there  are  more  impurities  (especially  tar)  in 
coals.  However,  local  conditions,  as  to  cost  of  coal 
ered  and  cost  of  handling,  should  determine  which  st 
producer  should  be  installed  to  obtain  the  best  econo 

\t  Huron  the  attendant  pokes  the  producers,  shak 
grates  and  replenishes  the  coal  about  every  three 
The  ashes  and  clinkers  are  removed  from  the  bottom 
fire  everv  twenty-four  hours.     The  producer  men  soo 
that  they  can  supply  good  gas  only  by  careful  handli 
the  producers.     If  the  poking  is  not  done  properly 
leave  channels  in  which  the  passage  of  gas  and  the 
bustion  of  coal  will  localize.    If  the  fuel  is  not  well  f  " ' 
and   distributed   it   will   not   support   itself   long  enou    '" 
remove  the  ashes  and  clinkers  in  the  daily  cleaning,  fl" 
formation  of  clinkers,  due  to  poor  fuel  or  improper  clfJOg 
and  poking,  has  been  the  cause  of  much  trouble  witl,"**' 
producer  plants.    The  vaporizer  should  be  washed  out  '<"■' 
once   a  month.     No   repairs  have  yet  been  made  c  the 
Huron  producers.     After  thirteen  months'  operatioi  ney 
appear  to  be  in  as  good  shape  as  when  started.    Tl  (^' 
celsior  in  the  dry  scrubbers  has  been  replaced,  as  sho '  "^ 
done  about  twice  a  year.     The  wet  scrubbers  shoulc  ^J^^ 
the  coke  replaced  about  once  a  year,  depending  up' 


the 
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|u.-ty  of  coal  used  and  the  temperature  to  which  the  gas 
S  toled.  For  washing  and  cooling  the  gas  and  cooling  the 
allies  about  jo  gal.  of  water  per  hp-hour  is  required. 
rh  consumption  of  lubricating  oil  for  gas  engines  is 
ar..  However,  with  care  and  the  use  of  a  good  quality 
)f  1  it  has  been  possible  to  reduce  the  oil  bills  materially. 

liore  going  into  the  cost  of  operating  gas  engines  the 
)OS;ion  which  the  gas  engine  takes  in  South  Dakota  should 
le  >inted  out.  The  water  there  is  about  as  bad  as  can  be 
:oul  for  boiler-feed  purposes.  It  seems  almost  impossible 
0  fl  rid  of  the  scale,  and  hence  the  cost  of  maintaining 
wirs  is  high.  On  the  other  hand,  the  area  in  which 
lo\ng  wells  can  be  obtained  is  large,  giving  an  abundant 
lujly  of  cylinder-cooling  water  at  no  cost  for  pumping. 

liring  the  past  year  the  Huron  plant  has  operated  at  a 

load-factor  of  about  20  per  cent  on  the  ratio  of 

tput  to  the  twenty-four-hour  capacity  of  the  plant. 

iracite  pea  coal  costs  $8.40  per  ton  in  the  bin,  the 

irelu  rate  being  $2.80  per  ton.    The  monthly  salary  of  the 

ail  men  employed  is  $335.     .^s  the  company  has  its  own 

lo'ng  well  there  is  no  charge  for  water,  the  first  cost  of 

he,iell  being  included  in  the  cost  of  the  plant.    The  origi- 


In  closing  Mr.  Wagner  remarked  that  the  reliability  of  a 
gas-producer  plant  depends  upon  its  construction  and  the 
attention  paid  to  it  in  operation.  Without  exaggeration,  he 
said,  he  thought  that  with  due  attention  a  properly  installed 
gas-producer  plant  will  prove  to  be  almost  as  reliable  as  a 
steam  plant. 


Fig.    3— lOO.hp    Single    Gas-Engine    Set. 

lalluron  installation  included  a  gasoline  engine  for  oper- 
itir  the  air  compressor  and  the  blower  for  the  producers, 
["h  engine  has  been  replaced  by  an  electric  motor,  retain- 
nghe  engine  as  an  auxiliary.  This  has  considerably  de- 
re'ed  the  cost  of  blowing  the  producers  and  compressing 
he'ir  for  starting  the  engines.  The  labor  charge  is  prob- 
ibl  no  more  than  it  would  be  for  a  steam  plant  of  the 
an  rating.  Charges  for  oil  and  vv'aste  are  consider- 
ibl'  larger  than  for  a  steam  plan,  probably  twice  as 
nut,  while  the  costs  of  packing,  etc.,  are  considerably 
im.'ler. 

■t  results  at  Huron  during  the  past  year  show  a 
Wjiraption  of  about  1.75  lb.  of  anthracite  pea  coal  per 
ip->iir  at  the  switchboard.  .\ssuming  the  average 
:ffi';ncy  from  wheel  to  switchboard  to  be  50  per  cent, 
hiiwould  be  equivalent  to  a  consumption  of  1.4  lb.  per 
•ra;  hp-hour.  The  operation  of  the  producers  is  found  to 
•e  lost  economical  when  well  loaded,  while  the  engines 
"0  most  satisfactorily  with  a  surplus  capacity  of  pro- 
luc-s.  This  fact,  and  the  time  required  to  put  into  opera- 
loi producers  that  have  been  standing  by,  brings  up  the 
|u«ion  of  gas  storage.  Local  conditions  determine  the 
'd\  ability  of  installing  a  tank  for  storing  gas,  but  in  all 
■as  assist  in  making  the  installation  more  reliable.  The 
•bj  tion,  however,  to  having  a  supply  of  city  gas  available 
s  tit  the  operators,  knowing  that  they  have  something  to 
■aloack  on,  may  neglect  their  producers  more  than  were 
he  entirely  dependent  upon  them. 


DEVELOPING  MISSISSIPPI  RIVER  WATER-POWER 
AT  KEOKUK,  lA. 

After  six  years  of  disappointing  delays  actual  work  on  the 
great  water-power  dam  developing  the  Des  Moines  Rapids 
in  the  Mississippi  River  near  Keokuk,  la.,  began  in  earnest 
with  the  present  year,  and  the  engineers  in  charge  now  con- 
fidently promise  completion  of  the  first  I20,ooo-kw  installa- 
tion by  July,  1913.    . 

The  Keokuk  development,  as  outlined  in  the  Electrical 
World  of  May  19,  1910,  will  comprise  the  construction  of  a 
concrete  dam  4700  ft.  long  and  35  ft.  high,  flooding  the 
present  Des  Moines  Rapids  and  thus  creating  a  head  of 
from  25  ft.  to  32  ft.  for  the  power  house,  which  is  de- 
signed for  an  ultimate  capacity  of  200,000  kw.  The  build- 
ing, which  is  on  the  Iowa  side,  running  at  right  angles  to 
ihe  main  dam,  will  be  1400  ft.  long  and  125  ft.  wide.  The 
'instruction  of  the  dam  will  improve  navigation  in  the 
-Mississippi,  replacing  the  present  government  canal  and 
three  locks  around  the  rapids  by  a  single  lockage  into  the 
broad,  deep  lake  created. 

Preliminary  work  preparatory  to  the  construction  of  the 
liam  and  power  house  is  practically  completed,  and  work 
1^  ;i!n;idy  well  advanced  on  the  Illinois  end  of  the  dam 
I'li]'  ;  .ind  on  the  wheel-pit  excavations  beneath  the  future 
]iM\\t.i-  house.  Protected  by  a  cofferdam  of  rock-filled  cribs, 
^6  acres  of  riverbed  on  the  power-house  site  have  been 
liared  and  pumped  dust-dry,  while  an  air-compressor  power 
plant,  electric-light  plant,  repair  shop,  offices,  railroad 
Irawbridge,  concrete  plant,  steam  shovels,  conveyor  hoists, 
etc.,  are  already  installed  on  the  Iowa  side.  The  work  of 
excavating  for  the  wheel  pits  is  shown  in  Fig.  i.  Already 
a  prism  100  ft.  wide,  30  ft.  deep  and  300  ft.  long  has  been 
removed,  and  a  similar  section  to  the  south  is  half  com- 
pleted. 

Compressed  air  is  used  as  motive  power  for  all  drill- 
ing operations  and  for  the  gantry  cranes  and  hoists, 
dam  traveler,  etc.  This  air  is  piped  from  the  compressor 
plants  located  on  each  side  of  the  river,  and  is  supplied  to 
the  movable  structures  through  hose  couplings  which  per- 
mit a  few  feet  of  movement  without  repiping.  In  Fig.  i 
the  compressed-air  cranes  are  shown  hoisting  the  stone 
spoil  and  dumping  it  onto  cars,  which  haul  it  to  the  fill 
required  by  the  relocation  of  the  Burlington  railroad  tracks, 
whose  present  level  will  be  submerged  by  the  upper  pond. 
The  stone  is  loosened  by  drilling  and  blasting,  while  a 
steam  shovel  loads  the  material  onto  the  crane  spoil  boxes, 
as  shown  in  the  picture.  At  the  left  and  background  of 
the  illustration,  inclosing  the  excavation,  is  seen  the  coffer- 
dam which  holds  back  the  waters  of  the  Mississippi. 

On  the  east  or  Illinois  side  of  the  river  construction  of 
the  dam  itself  is  well  advanced,  as  shown  in  Fig.  2,  from  a 
photograph  taken  July  13.  Steel  forms  are  used,  the  con- 
crete being  poured  from  the  cantilever  arm  of  the  huge 
traveler  crane  which  rests  on  the  finished  work.  The  small 
crane  in  the  foreground  is  used  for  erecting  the  forms, 
and  just  behind  the  traveler  is  a  similar  small  crane  for 
dismantling  the  forms  from  around  the  finished  arches. 
The  concrete  is  mixed  in  the  construction  plant  on  the 
shore  and  loaded  into  4-ton  buckets  on  narrow-gage  trains 
running  out  onto  the  work.  Hoists  pick  the  buckets  from 
the  cars  and  carry  them  on  the  trolleys  to  the  point  where 
pouring  is  being  done.  The  operators  for  the  three  main 
trollevs  are  in  cabins  at  the  base  of  the  cantilever  and 
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manipulate  their  controllers  under  instructions  by  telephone 
from  the  pouring  gang.  Compressed  air  is  used  as  the 
motive  power  for  all  this  work.  Twenty-two  of  the  36-ft. 
arches  are  now  completed.    The  work  is  electrically  lighted 


NEW  TURBINE  STATION  FOR  LACLEDE  GAS  0{. 
PANY,  ST.  LOUIS. 


throughout  from  engine  plants  in  the  two  construction 
groups. 

The  building  of  the  Keokuk  dam  and  water-power  plant 
is  being  carried  out  by  the  Hydraulic  Engineering  Com- 
pany of  Maine,  a  subsidiary  organization  of  the  Mississippi 
River  Power  Company,  which  owns  the  development  and 
which  succeeds  the  former  Keokuk  &  Hamilton  Water- 
power  Company.  When  the  project  is  completed  it  is 
understood  that  the  Stone  &  Webster  interests  will  operate 
the  plant. 

Transmission  lines  will  be  built  to  a  number  of 
nearby  towns  and  cities,  which  have  contracted  for  power. 
The  principal  line,  however,  will  be  the  100,000-volt  trans- 
mission to  St.  Louis,  140  miles  distant,  where  66,000  hp  has 
already  been  contracted  for.  Four  circuits  on  two  separate 
pole  lines  will  probably  be  provided  to  the  city  limits,  w-here 
the  energy  will  be  delivered  to  the  substation  of  the  Mis- 
sissippi River  Power  Distributing  Company,  a  North 
American  Company  subsidiary,  for  distribution  to  the  local 
power-using  and  distributing  companies. 

The  officers  of  the  Mississippi  River  Power  Company 
are:    President,   Mr.   Edwin    S.    Cooper;    vice-presidents. 


Fig.  2 — Travel 


ng  Concrete  on   Illinois  End   of  Dam. 


Messrs.  Hugh  L.  Cooper  and  Charles  F.  Wallace;  treas- 
urer, Mr.  Henry  B.  Sawyer;  secretary,  Mr.  Clement  R. 
Ford.  Mr.  Hugh  L.  Cooper  is  chief  engineer  of  the  com- 
pany and  is  in  general  charge  of  the  work  at  Keokuk. 


The  Laclede  Gas  Company,  St.  Louis,  which  has  30 
electrical  customers,  is  completing  its  new  9000-kw  st«n- 
turbine  station  at  its  North  Side  gas-making  plant,  the  t- 
bines  to  use  boiler  equipment  in  conjunction  with  ie 
water-gas  generators.  For  several  years,  since  the  destc- 
tion  of  its  former  power  plant,  the  Laclede  company  u 
purchased  its  electrical  energy  from  the  Union  Eleiic 
Light  &  Power  Company. 

The  new  station  contains  eight  500-kw  boiler  units,  w  ;h 
will  furnish  steam  jointly  for  the  water-gas  generators  id 
turbine   plant.     Four  of  these   boilers   are   equipped  -th 
chain   grates   and    four   with   inclined   grates   and  all  're 
arranged    with    superheaters.      The    boiler-room    is    - 
mounted   by    four    steel    stacks,    no    ft.    in    height, 
looo-kw    and    two    4000-kw    horizontal    Curtis    steam 
bine    sets   are    installed,    driving   2300-voIt,   60-cycle   a 
nators.      For   supplying    500-volt   direct-current   enerL; 
the  Laclede  company's  power  circuit,  to  which  a  nui 
of  elevator  motors  are  connected,  a  pair  of  500-kw 
chronous  motor-generator  sets  have  been  provided  in 
engine-room.      These    machines,    together    with  a  30 
rotary  converter  driven  by  an  exhaust-steam  turbo-; 
nator  at  the  gas  company's  South  Side  plant  and  a  50 
motor-generator  in  an  outlying  substation  on  the  west, 
feed  into  the  local  500-volt  "power''  network.    The  W'^ 
ington  condensers  for  the  turbines  are  supplied  with 
sissippi  River  water  through  a  pair  of  20-in.  pipes 
paralleled,  and  discharge  into  the  river  through  a  11 
laid  30-in.  main.     Boiler-feed  water  is  obtained   froii 
city  supply.     The  switchboard  for  the  station  is  mm 
on  an  overhead  gallery,  carried  by  the  concrete  cil-s\ 
and  busbar  structure.    Mr.  George  B.  Evans  is  chief  < 
neer  for  the  Laclede  Gas  Company  and  Mr.  William 
laher  is  electrical  superintendent. 


ADDITIONAL     LARGE     BOILER     AND    TURBK 
UNITS  IN  DETROIT'S  DELRAY  STATION. 


The  third    14,000-kw  vertical  steam-turbine  set  has 
been  placed  in  service  in  the  new  addition  to  the  Di 
generating  station  of  the  Detroit  Edison  Illuminating  ( 
pany.     Further  extensions  to  the  capacity  of  this  plant 
then  be  made  by  replacing  the  original  installation  ot 
3000-kw  turbo-units  with  8ooo-kw  sets.     The  Delray  1 
is  located  on  the  shore  of  the  Detroit  River  several  i 
below   the   city,   where   it   was   originally   placed  witl 
idea   to   utilizing   its   exhaust    steam    for   evaporating   > 
salt  brine   mined   in  this   locality,  but   with   the  advenoi 
high    condensing   turbine    efficiencies    this   plan   has  n 
been   carried   out.     The   output   of  the   station,  as  tl 
phase,  60-cycle  energy,  is  transmitted  to  the  several 
stations  at  20,000  volts  through  underground  cables, 
eral  trunk  lines  of  which  are  each  7  miles  in  length. 

The  Detroit  Edison  Company  has  recently  attracted 
ticular    interest    by    its    use    of    very    large    steam   bo 
Several  of  these  nominal  2300-hp  units  have,  on  test, 
carried  to  steam  outputs  of  nearly  8000  kw  each,  ai  a 
pair  of  the  boilers  show  no  difficulty  in  furnishing  s -^ 
to  a  fully   loaded   14.000-kw  turbine   set.     The  desig** 
the   boilers   and   settings    for   these   2300-hp   units,  sf>i 
additional  batteries  of  which  have  just  been  installe  at 
Delray,   was   worked    out   by   Mr.    Alex.    Dow,   pres  "t 
and   general    manager    of   the    Detroit   company,   in    n- 
junction  with  the  representatives  of  the  manufacturers  nd 
engineers,  and  some  recent  tests  of  these  huge  boilen  f* 
said  to  have  divulged  such  surprising  results  of  effici  cy 
and  output  that  the  investigators  rechecked  their  in  u- 
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nhts  and  repeated  tlie  tests  with  the  same  results.  Tlic 
c.  chisions  reached  by  a  study  of  these  boilers  are  proiii- 
id  in  a  paper  to  be  read  before  the  American  Society  of 
Achanical  Kngineers  this  fall  by  Dr.  Jacobi. 


PACTICAL  DEVICES  FOR  SAVING  LABOR  IN  THE 
OPERATION  OF  STEAM  TURBINES. 


By  L.  B.  Webster. 

jU  the  modern  power  plant  the  change  from  the  recipro- 
cing  engine  to  the  high-speed  condensing  turbine  has 
r*ilted  in  greatly  reducing  the  quantity  of  oiling,  clean- 
it  and  wiping  necessary  in  the  engine-room.  The  reason, 
..  urse,  is  the  absence  on  the  turbine  of  most  of  the 
work  and  small  rapidly  moving  parts  found  on 
eating  engines.  In  many  plants,  however,  the  sub- 
i.^iion  of  the  turbine  for  the  engine  has  not  resulted 
ir^ny  reduction  of  the  engine-room  working  force,  which 
nst  engineers  would  suppose  to  be  the  natural  consc- 
q;nce  of  reducing  the  quantity  of  working  parts  to  be 
c;eil  for. 

jhe  reason  for  keeping  more  men  in  the  engine-room 
tki  actually  necessary  to  do  the  routine  work  is  because 
\iliaries  of  the  turbine  must  be  constantly  watched 
:it  any  shut-down  by  them  for  a  period  long  enough 
0  a  stoppage  of  the  turbine  itself.  A  removal  of 
ti.  pressure  from  the  oil  step  bearing  or  a  filling  of  the 
sV'ace  condenser  so  that  the  condensed  w-ater  is  carried 
o;r  into  the  air  pump  causes  such  serious  damage  that 
eiineefs,  as  a  rule,  feel  that  they  cannot  take  chances 
b;  letting  the  turbine's  auxiliaries  go  unattended  for  any 
gfit  length  of  time.  Such  auxiliaries  as  the  oil  pumps 
oithe  wet-Vacuum-  pump  are  often  tucked  away  in  cor- 
njj>  where  their  movements  cannot  be  readily  observed. 
U  ess  an  oiler  pays  special  attention  to  them  he  cannot  tell 
imis  trips  around  the  engine-room  if  they  are  working 
piperly  or  not. 

he  accompanying  sketches  show  how  the  engineers  in 
sc^e  modern  turbine  plants  have  dealt  with  the  problem 
oiiieing  able  to  tell  just  what  the  various  troublesome  aux- 
il  ries  are  doing  and  how  they  are  working,  without  going 
tcthe  expense  of  keeping  a  man  constantly  on  watch 
07  them. 

Jig.  1  shows  an  accumulator,  which  keeps  constant  pres- 
SK  in  the  oil  step  bearing,  connected  to  the  spare  oil 
ptip.  By  means  of  a  weight  A,  attached  to  a  cord  B, 
W'ch  is  run  over  a  pulley  C,  and  wound  around  a  spool  D. 
wch  in  turn  operates  the  steam  inlet  valve  of  the  extra 


F     1— Arrangement   of   Accumulator  for   Constant   Oil    Pressure. 


falls  enough  to  throw  the  extra  pump  into  service,  an 
electric  circuit,  containing  a  bell  and  a  red  lamp,  is  closed 
by  the  accumulator  itself  pressing  down  on  a  wooden  strip 
h.     To  this  strip  K  is  fastened  a  counterweight  F,  so  as 


-Arrangement    for    Checking    the    Quantity 
Water  In  a  Condenser. 


-if    ConO^nsed 


to  prevent  a  contact  being  made  until  the  accumulator  has 
fallen   a  certain   predetermined  amount. 

Fig.  2  shows  a  vertical-lift,  wet-vacuum  pump,  which 
at  times  would  stick  and  allow  the  condensed  water  to 
rise  too  high  in  the  condenser,  thereby  endangering  the 
air  pump.  A  red  lamp  on  a  suitable  electric  circuit  was 
made  to  flash  intermittently  by  attaching  one  side  of  the 
circuit  to  a  contact  point  A,  which  was  fastened  to  an 
extension  of  the  slide  valve  and  moved  up  and  down  with 
it.  and  the  other  side  to  a  strip  of  copper  D  so  fixed  that 
the  contact  point  would  rub  across  it  twice  during  each 
complete  stroke  of  the  pump.  Whenever  the  lamp  either 
failed  to  burn  at  all  or  else  burned  continuously,  the 
engineer  knew  the  pump  had  stopped  working.  As  long 
as  the  lamp  kept  up  a  regular  flickering  the  engineer  on 
duty  knew  that  everything  was  all  right. 

In  another  plant,  where  the  same  danger  of  the  con- 
densed water  in  the  condenser  rising  high  enough  to  be 
pulled  over  into  the  air  pump  was  present,  a  watchman's 
time  detector  in  the  shape  of  an  old  Bristol  gage  was 
rigged  up  as  shown  in  Fig.  2.  By  calculation  and  test  it 
was  found  that  under  ordinary  load  conditions  the  quan- 
tity of  condensed  water  which  could  collect  in  fifteen 
minutes  would  not  be  sufficient  to  fill  the  condenser  high 
enough  so  that  the  water  could  be  drawn  over  into  the 
air  pump.  A  push  button  was  placed  beside  the  water 
glass  on  the  condenser  and  the  oiler  on  duly  was  instructed 
to  press  it  every  fifteen  minutes.  Connecting  this  button 
with  the  Bristol  gage,  which  was  placed  in  the  chief 
engineer's  office,  made  possible  the  collection  of  permanent 
records  showing  that  the  oilers  had  inspected  the  con- 
denser as  often  and  as  regularly  as  required  to  insure  the 
safety  of  the  apparatus. 


ELECTRICAL  OPERATION  OF  QUARRY  AND  STONE- 
CRUSHING  PLANT. 


Mr.  George  Patnoe,  general  superintendent  of  the  Dolese 
&  Shepard  Company,  which  has  a  large  electrically  equipped 
limestone  quarry  and  stone-crushing  plant  at  Gary,  111., 
addressed  the  Electric  Club  of  Chicago  on  July  19  on  "The 
Use  of  Electrical  Energy  in  Stone  Crushing  and  Quarry- 
ing."    The  plant  described  is  a  new  one,  and  Mr.  Patnoe 


piip.  this  extra  pump   is  thrown   into  service   whenever 

tW  failure   of   the    regular   pump   to   maintain    sufficient  took  up  the  various  applications  of  electricity  in  it.    In  rela- 

pissure.  allows    the    accumulator    to    fall.      In    order    to  tion  to  the  drilling  of  the  rock  for  blasting  experiments 

n«fy  the   engineer  -on    duty   whenever   the   accumulator  have  shown  that  electrically  driven  well  drills  will  do  25 
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per  cent  more  work  than  steam  drills  at  50  per  cent  of  the 
cost.  E.xperience  at  this  quarry  has  demonstrated  that  elec- 
tric drills  are  a  great  success. 

After  the  rock  is  blasted  out  it  is  transferred  to  the 
crushing  plant  by  means  of  semi-automatic  electric  tram- 
ways. Twenty-five  cars  are  used  on  several  lines  of  tram- 
ways and  they  are  operated  by  two  men  in  signal  towers. 
These  cars  have  a  maximum  carrying  capacity  of  40,000  lb. 
each.  It  would  take  at  least  seven  steam  locomotives  to 
do  the  work  of  this  electric  tramway  system,  which  has 
proved  very  efficient.  The  cars  are  individually  equipped 
and  are  not  operated  in  trains,  thus  insuring  more  uniform 
feeding  of  the  crushers. 

The  rock  is  dumped  into  a  crusher  at  the  rate  of  15  tons 
a  minute.  All  the  machinery  used  about  the  plant  is  elec- 
trically driven,  the  motors  ranging  in  size  from  5  hp  to 
300  hp.  It  is  important  in  stone-quarry  operation  by  elec- 
tricity to  allow  a  liberal  margin  in  selecting  the  size  of  the 
motors.  To  wash  the  crushed  stone  intended  for  use  in 
concrete  a  plant  has  been  installed.  This  washing  plant  is 
a  recent  adjunct  and  the  flexibility  of  electric  drive  is  con- 
spicuously illustrated  by  it,  as  the  power  requirements 
for  the  new  plant  are  easily  taken  care  of. 

Electrical  energy  is  purchased  from  the  Economy  Light  & 
Power  Company,  of  Joliet.  The  operating  cost  for  electrical 
energy  is  about  the  same  as  for  steam  operation,  being  3^ 
cents  to  3J4  cents  a  cubic  yard  of  crushed  stone  produced. 
This  figure  includes  all  power-operating  costs  except  for 
the  steam  shovel  which  is  used.  However,  the  electric  drive 
has  manifest  advantages  over  steam  operation  in  enabling 
labor  to  be  used  more  economically  in  case  it  is  desired  to 
shut  down  a  portion  of  the  plant.  When  this  is  consid- 
ered, and  also  the  interest  and  depreciation  on  the  steam 
plant  displaced,  the  cost  of  electrical  energy  for  operating 
the  establishment  is  really  less  than  the  corresponding  cost 
using  steam  engines.  Mr.  James  H.  Delany  presided  at 
the  meeting,  and  Messrs.  John  W.  Mabbs  and  C.  W.  PenDell 
also  took  part  in  the  discussion. 


or  both  of  the  departments  beyond  this,  which  would  b( 
stopped  if  the  clutch  at  5  was  pulled  out.  One  of  these  i; 
to  be  operated  by  electricity  at  some  future  time,  whicl 
disposes  of  that  part  of  the  problem,  and  an  improvec 
plan  for  driving  the  other  will  be  explained  below. 


IMPROVING  A  BELT  LINE. 


By  W.  H.  Wakeman. 

Fig.  I  illustrates  a  belt  drive  which  was  installed  in  a 
certain  shop  several  years  ago  and  has  proved  satisfactory 
ever  since,  so  far  as  the  machinery  is  concerned,  but  owing 
to  local  conditions  a  change  is  now  desired.  The  flywheel 
of  an  engine  is  shown  at  2,  which  is  belted  to  the  main  pul- 
ley on  a  jack  shaft,  3.  Near  the  other  end  of  this  shaft 
there  is  a  larger  pulley  which  drives  a  dynamo,  4.  Between 
these  two  pulleys  a  smaller  one  is  located,  and  this  drives 
5.  which  is  on  a  long  main-line  shaft  extending  down 
through  the  shop. 

The  objections  to  this  drive  are  as  follows:  The  jack 
shaft  3  occupies  floor  space  that  is  now  required  for  other 
purposes.  While  it  is  high  enough  for  a  man  to  walk 
under,  still  it  renders  the  floor  space  under  it  practically 
useless,  and  indirectly  it  interferes  with  the  use  of  floor 
space  beyond  it.  The  horizontal  belt  extending  to  5  is  also 
objectionable.  Taking  these  two  features  into  considera- 
tion, a  comparatively  large  amount  of  floor  space  is  ren- 
dered useless.  The  pulley  5  includes  a  clutch,  and  there- 
fore it  is  possible  to  stop  the  line  shaft  at  pleasure  so  far 
as  this  feature  is  concerned.  But  two  other  departments 
are  driven  from  this  shaft,  and  if  power  is  not  wanted  in 
these,  either  one  may  be  stopped  by  means  of  a  clutch, 
which  is  not  shown  ;  while  this  is  satisfactory,  if  power  is 
wanted  in  one  department,  S  must  be  run  to  supply  it. 

The  main-line  shaft  which  carries  5  also  carries  56  other 
pulleys  and  belts.  As  power  is  not  wanted  every  hour  in 
this  department,  the  manager  wishes  to  shut  it  down  at 
times,  but  cannot  do  so  because  power  is  required  in  one 


Fig.   1  — Belt   Drive  with  Jack  Shaft   Located   at  Ceiling. 

Fig.  2  shows  the  same  flywheel  2,  but  the  jack  shaft  3  i: 
now  located  in  the  basement,  where  it  occupies  room  tha 
cannot  be  utilized  for  other  purposes,  leaving  the  flooi 
space  above  entirely  clear.  The  dynamo  4  is  driven  prac 
tically  the  same  as  before,  and  5  is  operated  by  a  vertica 
belt  which  occupies  but  little  floor  space,  especially  as  i 
runs  near  one  of  the  large  posts  which  support  the  floo 
above.     It  can  be  boxed  in  and  rendered  noiseless. 

Another  belt  is  laid  on  top  of  the  driver  of  5  and  extend 
to  6,  thus  turning  shafting  in  the  department  above.  Thi 
idlers  7  and  8  guide  these  belts  and  hold  them  in  place 
Bearing  in  mind  that  both  5  and  6  are  clutch  pulleys,  i 
will  be  seen  that  either  department  may  be  stopped  a 
pleasure  without  interfering  with  the  other.  There  ar 
always  objections  to  a  vertical  belt,  but  they  do  not  appl; 
in  this  case,  because  the  same  belt  that  runs  verticall 
also  runs  nearly  horizontally,  forming  what  may  proper! 
be  called  an  "angle  belt" ;  hence,  it  can  be  operated  in  ; 
loose  condition  and  still  transmit  the  required  power.  Belt 
that  are  to  be  used  under  these  conditions  should  alway 
be  made  endless,  as  any  kind  of   lacing  is  objectionable 

The  hangers  which  support  the  jack  shaft  3  in  Fig. 
are  also  used  in  Fig.  2,  but  they  are  reversed  or  convertei 


Fig.   2 — Jack   Shaft    Located    In    Basement. 

into  floor  stands.  The  boxes  are  changed  in  order  to  kee 
the  slots  on  the  upper  side  when  the  hangers  are  turne 
over.  These  hangers  might  have  been  hung  to  the  floo 
timbers  directly  over  their  present  position,  but  this  woul 
bring  the  main  belt  too  high. 
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LETTERS   ON   PRACTICAL 
SUBJECTS 


COUNTING  SHAFT  REVOLUTIONS. 

When  one  wishes  to  know  tlie  speed  of  a  revolving  shaft 
ij  no  speed  indicator  or  tachometer  is  at  hand,  the  nuni- 
.T  of  revohaions  may  be  found  by  liolding  the  finger  or 
pencil  against  a  key-seated  portion  of  the  shaft  and  count- 
g  the  number  of  times  the  keyway  passes  under  the  finger, 
his  familiar  method  is  good  enough  for  speeds  below  200 
p.m.,  but  when  the  speed  is  greater  than  this  it  is  still 
issible  to  count  the  revolutions  by  considering  the  blows 
■  the  keyway  against  the  finger  as  occurring  in  groups  of 
ffo  or  three,  and  counting  only  every  second  or  third  blow. 
y  counting  in  triplets  and  multiplying  the  result  by  three 
beeds  considerably  higher  than  500  r.p.m.  may  be  ascer- 
ined  with  little  difficulty. 
S'eu'port,  Ky.  Edwin  C.  Wright. 


,.  DAHGER  OF  BROKEN  LAMP  NEAR  INFLAMMABLE  MATERIAL. 
The  accompanying  illustration  shows  a  diagram  of  a 
40W  window  lighted  by  tantalum  lamps,  the  breaking  of 
,ie  of  which  caused  a  fire  resulting  in  loss  both  of  life 
id  property.  Two  shelves  were  joined  together  by  a 
jOping  board  surmounted  by  a  vertical  board  9  in.  high. 
11  the  shelves  and  boards  were  covered  with  cotton  wool 
pon  which  were  displayed  celluloid  combs,  jewelry,  etc. 
n  the  top  of  the  vertical  9-in.  board  were  clamped  lamp 
jlders  arranged  so  that  the  lamps  would  be  at  right  angles 
I  the  board  and  projecting  over  it  into  the  window.  Where 
,e  lamps  projected  the  cotton  wool  was  cut  away  in  a 
rcle.  There  were  in  all  about  twenty  i6-cp  tantalum 
mps  connected  two  in  series  across  a  240-volt  circuit  by 
,eans  of  flexible  wire.    The  lamps  were  spaced  about  1.25  ■ 

between  centers.  While  reaching  into  the  window  con- 
lining  the  lighted  lamps  a  clerk  is  supposed  to  have  broken 
le  of  the  lamps  and  the  hot  filament  ignited  the  cotton  and 
jlluloid  and  within  a  minute  the  whole  window  was  ablaze. 
?  to  the  actual  cause  there  appears  to  have  been  some 
^ubt,  but  experiments  conducted  subsequently  showed  that 
e  supposition  was  tenable  and  that  incandescent  lamps  in- 
Uled  under  the  conditions  mentioned  are  a  source  of 
'  nger.  In  one  experiment  a  lamp  was  suspended  a  dis- 
nce  of  3  in.  over  dried  cotton  wool  and  the  bulb  broken 
a  hammer.  The  broken  filament  instantly  ignited  the 
•tton  wool  and  no  fuses  were  blown.  In  another  experi- 
"nt  a  lamp  was  suspended  3  in.  above  cotton  wool  thinned 
■  t  on  which  rested  a  celluloid  telephone  mouthpiece.     On 
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Dangerous    Show-Window    Arrangement. 

taking  the  lamp  both  the  wool  and  the  celluloid  immedi- 
■Jly  caught  fire.  The  incident  shows  the  danger  of  bring- 
'?  flimsy  decorative  material  near  lamps,  especially  in 
ventilated  windows  where  the  heat  ordinarily  would 
'use  the  material  to  dry  thoroughly  and  make  it  more  of 


a  menace  than  one  would  suppose.  The  Underwriters  have 
ruled  against  flexible  cord  in  show  windows,  and  if  the  in- 
stallation had  been  made  in  accordance  with  the  rules  it  is 
safe  to  say  no  fire  would  have  resulted.  Persons  are  too 
prone,  however,  to  underestimate  the  amount  of  heat  given 
off  by  an  incandescent  lamp,  some  going  so  far  as  to 
imagine  that  the  heat  is  negligible.  If  such  persons  would 
step  inside  the  ordinary  show  window  which  is  lighted  by 
lamps  placed  in  reflectors  over  the  window  and  closed  at 
the  rear  they  would  be  instantly  convinced  of  the  fact  that 
incandescent  lamps  give  off  considerable  heat. 

Toronto,  Can.  i_  Clyde. 


TRANSFORMER  MOUNTING  FOR  MILL  SERVICE. 

The   accompanying  illustration   shows   the   mounting  of 
two  transformers  arranged  to  supply  energy  to  220-volt, 


250- kw   Transformers. 

three-phase  motors  having  an  aggregate  rating  of  no  hp. 
The  motors  are  installed  in  a  grain  elevator  and  used  in 
connection  with  corn  shellers  and  feed  mills.  They  range 
in  rating  from  5  hp  to  25  hp.  The  energy  is  supplied  from 
the  mains  of  the  Denison  Light  &  Power  Company,  of 
which  Mr.  W.  A.  Everett  is  secretary  and  general  man- 
ager. The  wiring  is  in  conduit  and  the  job  was  installed 
by  the  lighting  company.  The  poles  are  35  ft.  high  with 
primaries  on  top  on  double  cross-arms.  The  transformer 
platform  is  15  ft.  from  the  ground  and  is  made  of  two 
pieces  of  angle  iron  with  pieces  of  2-in.  x  12-in.  boards 
placed  on  top.  The  second  set  or  lower  cross-arms  are 
about  6  ft.  above  the  transformers  and  one  side  is  reserved 
for  the  primaries  and  the  other  side  for  the  secondaries, 
with  fuse  blocks  for  the  primaries  at  the  left-hand  end. 
The  primary  circuits  consist  of  No.  6  wire,  and  the  sec- 
ondary circuits  are  made  up  of  500,000-circ.  mil  cable. 
Altogether  the  job  has  proved  very  satisfactory  and  consti- 
tutes a  means  for  mounting  transformers  not  often  used. 
Denison,  Tex.  Q.  P.  Sammons. 


METHOD  OF  SETTING  FOUNDATION  BOLTS. 

It  is  often  convenient  to  have  a  little  adjustment  to 
foundation  bolts,  as  where  the  fit  is  close  it  is  apt  to  be 
difiicult  to  get  a  machine  in  place.  This  end  can  be  accom- 
plished by  placing  tin  tubes  around  the  outside  of  the 
bolts,  as  shown  in  the  accompanying  illustration,  the  tubes 
being  about  twice  the  diameter  of  the  bolts.  The  bolts  are 
held  in  place  while  building  the  foundation  bv  a  wooden 
template.  After  the  foundation  has  set  and  the  template 
has  been  removed  the  foundation  bolts  have  a  lateral  move- 
ment in  any  direction  equal  to  the  difference  in  diameters 
between  the  bolts  and  the  inclosing  tubes. 

When  it  is  desired  to  bolt  a  piece  of  machinery  to^  an 
old  foundation  it  is  usual  to  drill  holes  in  the  foundation 
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for  the  bolts  and  fasten  them  in  with  melted  lead,  sulphur 
or  cement.  To  avoid  the  trouble  of  building  an  accurate 
template  the  bolts  should  be  about  I  in.  too  long  and  the 
machine  itself  used  for  the  template.  The  foundation  bolts 
are  put  in  the  holes  drilled  for  them  and  the  machine  then 


Method  of  Setting   Foundation    Bolts. 

set  in  place,  keeping  it  about  2  in.  off  the  foundation  with 
some  strips  of  board.  A  tin  trough  that  will  go  between 
the  base  of  the  machine  and  the  foundation  is  then  used  in 
pouring  the  lead  or  other  material  into  the  bolt  holes. 
After  the  lead  has  set  around  the  bolts  the  machine  can  be 
let  down  on  the  foundation  and  if  it  is  found  that  the  bolts 
stick  up  too  far  they  can  be  cut  off  with  a  hack  saw. 
Kenyan,  Pa.  F.  M.  Nichols. 


A  PECULIAR  CRANE-MOTOR  ACCIDENT. 

A  rather  unusual  accident  has  twice  occurred  to  a  crane 
motor  in  a  large  shipbuilding  plant  not  far  from  Boston. 
This  motor  is  rated  at  45  hp,  being  the  bridge  motor  on 
one  of  the  largest  gantry  cranes  in  the  country.  The 
crane  moves  along  a  500  x  150  ft.  wharf,  straddling  prac- 
tically the  whole  width.  The  motor  stands  on  a  small  plat- 
form near  where  the  rear  legs  join  the  main  bridge  and 
drives  one  wheel  on  each  rail  by  means  of  shafting  ex- 
tending down  the  legs,  fitted  with  bevel  gears.  One  of  the 
main  features  of  this  crane  is  an  8o-ft.  boom  which  can 
be  lowered  to  a  horizontal  position  and  is  used  to  place 
material  aboard  ships  lying  at  the  dock.  This  boom, 
together  with  all  the  top-work  of  a  structure  that  can 
handle  80  tons  or  more  at  a  load,  makes  up  a  surface  which 
offers  considerable  resistance  to  the  wind.  On  a  morning 
when  a  heavy  gale  was  blowing  down  the  wharf  the 
crane,  when  moving  in  the  same  direction,  blew  out  fuses 
and  circuit-breaker  and  came  to  a  sudden  stop.  Investi- 
gation showed  the  banding  wire  on  the  motor  armature 
broken  and  the  windings  spread  and  badly  torn.  So 
tightly  was  the  armature  wedged  against  the  pole-pieces 
that  it  had  to  be  driven  out.  The  wind  had  not  only 
relieved  it  of  all  load,  but  had  probably  actually  aided  its 
rotation.  Several  months  later,  during  a  storm  coming 
from  the  opposite  direction,  this  accident  was  repeated. 
No  break  is  employed  on  the  bridge  drive.  While  any 
series  motor  might,  perhaps,  be  apt  to  do  this  if  run  with- 
out load,  in  this  case  the  type  of  motor  contributed  largely 
to  the  accident.  This  motor  is  of  standard  make  and  of 
the  iron-clad  type  quite  generally  employed  on  cranes  in 
the  smaller  sizes,  but  is  not  of  the  railway  model  ordi- 
narily furnished  for  heavy  work.  The  armature  diameter 
is  too  large  for  any  speed  above  950  r.p.m.,  and  the  ratio 
of  the  gearing  had  evidently  been  designed  for  a  very 
easy  drive  under  all  conditions. 

Taunton,  Mass.  R.  P.  Irving. 


REPAIIUNG  FAULTY  CABLE  BY  MEANS  OF  A  TRANSFORMER. 

A  small  intercommunicating  telephone  installation  gave 
considerable  trouble,  and  an  investigation  and  test  with  a 
Wheatstone  bridge  indicated  very  plainly  that  the  trouble 
lay  in  the  cable  connecting  the  various  telephones.  The 
test  showed  the  insulation  resistance  between  the  various 
wires  to  be  quite  low,  and  a  careful  examination  led  to  the 
conclusion  that  moisture  had  accumulated  in  the  cable. 
The  cable  consisted  of  No.  18  wires  covered  with  double 


cotton  and  parafRne — the  ordinary  annunciator  wir 
These  wires  were  laid  together  and  the  whole  covere 
with  a  thick  braid  of  cotton,  also  thoroughly  paraffinec 
It  was  the  kind  of  cable  used  several  years  ago  for  sma 
telephone  installations  and  annunciator  systems.  As 
had  been  installed  while  the  building  was  being  erected, 
was  impossible  to  remove  it  from  the  walls,  and  it  woul 
have  caused  considerable  trouble  and  damage  to  the  build 
ing  to  have  installed  a  new  cable,  so  an  attempt  was  mad 
to  dry  out  with  hot  paraffine  the  accessible  portions  of  tli 
cable,  especially  at  the  outlets  where  the  end  of  the  cabl 
was  exposed.  This  was  only  partially  successful,  fo 
while  some  of  the  wires  were  cleared,  still  a  number  n 
mained  crossed,  and  the  insulation  resistance  of  all  c 
them  was  too  low  to  promise  continued  service.  It  wa: 
therefore,  decided  to  dry  out  the  cable  by  means  of  elec 
tricity  passed  through  it.  It  was  feared  that  energy  ; 
lighting  potential  would  be  unsafe  on  account  of  the  lir 
bility  of  no  volts  to  puncture  the  damp  cable  where 
came  in  contact  with  grounded  metal — portions  of  the  cabl 
running  through  steel  conduit.  It  was  decided  to  use  tli 
ordinar)'  lighting  current  and  to  reduce  it  from  230  veil 
to  23  volts.  A  3-kw  transformer  was  used,  being  the  on) 
one  available.  A  larger  size  would  have  been  preferabi' 
as  the  resistance  of  the  secondary  winding,  together  wit 
the  resistance  of  the  wires  in  the  cable,  held  the  currei 
down  to  a  rather  low  value.  No  alternating-current  vol 
meter  reading  such  a  low  voltage  could  be  obtained,  so  tl 
voltage  was  tested  by  the  means  of  several  miniature  lamp 
such  as  are  used  in  flash-light  batteries  and  series  Chris 
mas-tree  outfits.  These  lamps  of  different  voltage  enabk 
rough  determination  of  the  voltage  to  be  made.  The  cu 
rent  was  determined  by  inserting  fuses  in  the  circuit,  b' 
ginning  with  a  small  fuse  and  gradually  increasing  the  si; 
of  the  fuse  until  one  was  reached  which  did  not  blow, 
was  found  that  something  like  10  amp  was  the  heavie 
current  which  could  be  sent  through  the  cable.  Two  wir 
of  the  cable  were  connected  to  the  transformer,  then  tt 
ends  of  these  wires  at  the  far  end  of  the  cable  we 
twisted  together — it  being  easy  to  select  them  by  means  1 
the  spark.  Several  thermometers  covered  with  wrappiii: 
to  prevent  loss  of  heat  were  placed  on  the  cable  in  i 
exposed  parts.  In  the  course  of  about  forty-five  minut' 
the  temperature  would  reach  a  maximum  varying  fro 
50  deg.  C  to  60  deg.  C,  the  temperature  of  the  air  beir 
about  20  deg.  C.  The  transformer  was  then  removed,  tl 
wires  untwisted  and  tested.  This  treatment  was  repeat! 
on  each  pair  of  wires.  After  treating  all  the  wires  in  tl 
cable  a  test  showed  them  to  be  entirely  free  from  leakag 
A  larger  transformer  and  a  higher  temperature  would  ha' 
been  quicker  and  probably  better,  and  it  would  seem  e 
tirely  possible  to  raise  the  temperature  sufficiently  high 
melt  the  paraffine  or  other  insulation  and  thus  repair  ; 
actual  break  in  the  insulation,  should  such  exist. 
Staunton,  Va.  P.  N.  Trout. 


A  SAFETY  PANEL  FOR  CRANES. 

In  an  endeavor  to  prevent  the  accidents  which  contin 
ally  occur  through  careless  handling  of  cranes  in  a  lar: 
mill  the  following  control  panel  has  been  designed  to  r 
place  the  usual  panel  furnished  in  the  cage  of  a  brid 
crane.  The  new  panels  have  not  been  in  use  a  sufficie 
length  of  time  to  prove  that  they  will  accomplish  tht 
purpose  without  failure,  but  there  is  every  reason  to  belie 
that  they  will  do  so  to  a  very  great  extent.  It  is  intend 
to  prevent  such  accidents  as  are  caused  by  the  operation 
the  cranes  by  unauthorized  persons,  by  the  unintentional 
accidental  manipulation  of  a  controller  while  some  persi 
is  working  on  or  about  the  crane  under  the  impression  th 
it  will  not  be  operated,  by  a  "dead"  supply  becomii 
"alive"  while  a  controller  may  be  in  an  "on"  position  wi 
no  one  in  the  cage,  and  by  various  other  unexpected  cone 
tions.    It  is  almost  beyond  belief  that  such  accidents  as 
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.ccur  can  happen  at  all,  and  it  has  become  absolutely  neces- 
iary  not  to  rely  on  the  operator  or  others  whose  duties 
equire  them  to  be  about  the  cranes  if  it  can  be  avoided. 
'ig.  I  is  a  diagram  of  the  connections  of  the  panel  and 
I'ig.  2  a  front  view  of  the  panel  as  mounted  in  its  box  in 
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1 — Diagram   of   Connections. 


le  crane  cage.  The  main  service  switch  is  provided  prin- 
'pally  to  satisfy  the  insurance  requirements,  and  as  it  is 
Vesent  it  has  been  considered  advisable  to  provide  the 
>ening  in  the  panel-box  door,  through  which  it  may  be 
^crated,  as  an  additional  means  of  opening  the  main  cir- 
ait  in  case  of  emergency.  All  ordinary  main-line  control 
;  by  the  push  buttons  C  and  D  operating  the  magnetic 
*  'tch  F.  C  being  used  to  close  and  D  to  open  the  switch, 
h  indicated  in  the  diagram.  It  will  be  seen  that  the  oper- 
Jing  coil  of  this  switch  is  so  connected  that  when  the 
■*itch  is  open  the  coil  circuit  is  open.  As  the  switch  is 
tld  closed  by  the  energized  coil,  any  break  in  the  coil 
Vcuit  or  failure  of  voltage  therein  will  allow  the  switch 
S  open.  As  long  as  there  is  no  voltage  in  the  main  circuit 
\t  switch  will  remain  inoperative,  but  if  the  main  circuit 
I  alive  the  switch  may  be  closed  by  pushing  button  C, 
Jhich  shunts  the  break  due  to  the  switch  being  open. 
button  D  being  pushed  opens  the  coil  circuit  and  allows  the 
fk-itch  to  open.  If  any  of  the  safety  plugs  E  be  removed 
ie  switch  must  remain  open  until  they  are  returned,  as 
leir  absence  opens  the  circuit  and  the  switch  cannot  be 
berated.  The  object  of  the  plugs  E  is  that  anyone  hav- 
■g  one  of  these  plugs  in  his  possession  may  be  assured 
lat  the  crane  is  inoperative  until  he  replaces  it.  The 
hip  A  indicates  by  its  incandescence  tliat  the  trolleys  are 
^ve,  and  the  lamp  B  indicates  in  like  manner  that  the 
inel  is  alive  on  the  load  side  of  the  magnetic  switch, 
ig.  2  illustrates  the  appearance  of  the  completed  panel 
)x  as  mounted  in  the  crane  cage.     The  box  is  of  sheet 
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Fig.  2 — Front  View  of  Panel. 

"el  followmg  standard  panel-box  construction  with  the 
'ception  of  depth,  which  is  made  great  enough  to  ac- 
'mmodate  the  magnetic  switch.  The  door  is  locked  and 
■ntrol  of  this  magnetic  switch  is  had  by  the  push  buttons 
'.fore  mentioned,  which  are  mounted  at  one  side  of  the 


door.  The  window  in  the  door  is  designed  to  allow  the 
indicating  lamps  to  be  seen  and  the  handle  of  the  service 
switch  to  be  reached.  Other  parts  of  the  panel  are  inac- 
cessible to  any  one  but  the  electrician  who  carries  the  key. 
The  three  plugs  E  have  a  round-knob  head  painted  bright 
red  and  on  the  door  above,  with  an  arrow  pointing  to  them, 
is  a  notice  directing  any  person  working  on  the  crane  to 
remove  and  keep  in  his  possession  one  of  these  plugs  until 
his  work  is  completed  and  he  is  leaving  the  crane,  and  all 
employees  whoso  work  brings  them  on  or  about  the  cranes 
are  personally  instructed  to  the  same  effect. .  Three  plugs 
are  considered  sufficient,  but,  of  course,  more  can  be  added 
if  thought  necessary.  Suppose  that  an  electrician  and  a 
machinist  are  sent  to  work  on  a  crane,  the  crane  runway 
or  some  other  apparatus  where  the  crane  might  interfere 
with  them.  One  arrives  and  removes  a  plug,  puts  it  in 
his  pocket  and  goes  to  work.  Soon  the  other  arrives  and 
in  turn  takes  possession  of  another  plug.  At  the  com- 
pletion of  his  work  each  one  replaces  his  plug.  From  the 
time  the  first  plug  is  removed  until  the  last  is  replaced  the 
crane  cannot  be  operated.  In  this  way  it  is  hoped  in  the 
future  to  avoid  accidents  due  to  carelessness  and  definitely 
to  place  the  responsibility  for  any  such  as  may  occur. 
IVaterhury,  Conn.  F.  L.  Thorne. 


INDUCTION  MOTOR  SLIP. 

Irrespective  of  the  name  and  nature  of  the  several  emfs 
and  counter  emfs  active  in  the  circuit  of  an  induction 
motor  in  operation,  the  fact  remains  that  the  motor  runs 
because  of  an  emf  applied  to  the  primary  in  producing  a 
secondary  current  that  reacts  upon  the  primary  field, 
thereby  producing  the  attracting  forces  that  cause  rotation. 
In  a  direct-current  motor  the  counter  emf  generated,  as 
soon  as  the  motion  of  the  armature  enables  its  conductors 
to  cut  the  magnetic  lines  of  the  field,  helps  to  limit  the 
current  flow,  and  at  full  speed  is  the  only  current-limiting 
agent  aside  from  the  negligible  internal  resistance  of  the 
machine,  and  the  greater  the  counter  emf  the  smaller  the 
current  flow.  In  this  case  the  emf  generated  in  the  arma- 
ture rotor  is  due  to  conductors  cutting  lines  of  force.  In 
the  case  of  the  rotation  of  the  rotor  secondary  of  an  induc- 
tion motor,  instead  of  conceiving  rotation  to  be  due  to 
the  rotating  magnetism  of  a  stationary  field  structure,  it 
is  easier,  for  present  purposes,  to  conceive  the  rotation 
to  be  due  to  the  magnetism  of  a  field  structure  separately 
excited  and  rotating  at  synchronous  speed.  In  other  words, 
conceive  the  rotor  and  stator  to  have  independent  bear- 
ings and  the  stator  to  be  belted  to  an  outside  driving 
source  able  to  rotate  it  around  the  rotor.  When  the  stator 
with  its  defined  poles  is  rotated  its  magnetism  cuts  the 
rotor  conductors  and  in  them  generates  an  emf  and  hence 
produces  current  that  reacts  upon  the  moving  field  of  the 
rotating  stator.  The  result  of  this  reaction  is  that  the 
rotor  too  begins  to  rotate  and  soon  acquires  a  speed  almost 
equal  to  that  of  the  belt-driven  stator.  The  difference  be- 
tween the  rotor  speed  and  stator  synchronous  speed  at  any 
time  is  called  the  slip,  and  the  greater  the  mechanical  load, 
hence  drag,  placed  on  the  rotor  the  greater  will  be  its  slip. 
As  most  of  the  interesting  induction  motor  facts  rest  in 
mathematical  seclusion,  many  have  obtained  the  wrong 
impression  once  held  of  the  counter  emf  of  a  direct-cur- 
rent motor,  namely,  an  unavoidable  feature  that  might 
well  be  eliminated;  but  a  direct-current  motor  that  could 
develop  no  counter  emf  could  not  start,  because  for  every 
conductor  tending  to  produce  rotation  in  one  direction 
there  would  be  a  similar  conductor  with  equal  tendency 
to  produce  rotation  in  the  other.  Moreover,  slip  is  just  as 
necessary  to  an  induction  motor  as  counter  emf  is  to  a 
direct-current  motor,  for  it  is  the  slip  that  enables  the 
motor  to  take  current  according  to  the  demand  of  the  load. 
In  an  actual  induction  motor  conditions  are  magnetically 
similar  to  those  just  outlined  except  that  the  cutting  of 
the   rotor  conductors  by  the  stator  magnetism   is   due  to 
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the  magnetism  rotating  around  the  stator  instead  of  the 
stator  rotating  bodily.  In  either  case  the  emf  set  up  in 
the  rotor  depends  upon  the  speed  with  which  the  stator 
h'nes  cut  the  rotor  conductors,  and  this  speed  in  turn 
depends  upon  the  relative  speeds  of  the  rotating  stator 
magnetism  and  the  rotor  rotated  by  it.  In  an  induction 
motor  with  emf  applied  to  primary  winding  on  the  stator 
and  the  rotor  secondary  stationary  the  speed  of  the  rotating 
magnetism  in  r.p.m.  is  the  frequency  of  the  applied  emf  in 
complete  alternations  per  minute  divided  by  the  number  of 
poles,  and  the  speed  of  the  rotor  is  zero.  Therefore,  the 
slip,  the  rate  at  which  magnetic  lines  of  force  cut  the 
secondary  rotor  conductors  and  the  resulting  secondary 
emf  are  a  maximum  and,  unless  measures  are  taken  to 
prevent  it,  the  secondary  current  will  also  be  a  ma.ximum. 
When  the  rotor  begins  to  move,  however,  as  it  travels  in 
the  same  direction  as  the  rotating  magnetism,  the  moving 
lines  of  force  cannot  cut  the  moving  conductors  as  fast  as 
they  did  the  stationary  ones,  and  hence  the  secondary  emf 
and  current  decrease;  if  the  rotor  secondary  conductors 
could  ever  reach  the  speed  of  the  rotating  magnetism  and 
they  would  travel  along  together,  the  slip  would  be  zero, 
there  would  be  no  cutting  of  lines  of  force  and  the  sec- 
ondary emf  and  current  would  become  zero.  Just  so  soo-i 
as  this  condition  would  obtain,  if  it  could,  the  turning 
power  would  become  zero  (except  for  inertia),  the  rotor 
speed  would  decrease,  thereby  introducing  slip,  lines  of 
force  would  once  more  cut  rotor  conductors  and  rotor  cur- 
rent would  flow  and  provide  torque,  and  the  slip  would  be 
just  sufficient  to  admit  the  current  required  to  support 
existing  load  conditions.  It  is  thus  seen  that  to  have 
torque  there  must  be  slip.  If  the  motor  is  operating  at  a 
load  that  is  suddenly  increased,  the  rotor  speed  is  almost 
as  suddenly  checked,  the  slip  thereby  increased  and  more 
current  is  admitted  to  sustain  the  increased  load. 

The  phenomenon  of  slip  is  therefore  closely  related  to 
the  automatic  regulation  of  the  difference  in  the  speeds 
of  the  rotor  and  the  rotating  magnetic  field,  and  without 
such   slip  the   rotor  secondary  current   would  be  nil. 

Schcncctadv,  .V.  Y.  E.  C.  P.'\rh.\m. 


SOME  PROBLEMS  INVOLVED  IN  REBUILDING  A  GENERATING  STATION. 

From  time  to  time  during  the  past  two  years  descrip- 
tions have  been  given  of  the  improvements  made  to  the 
Colfax  Avenue  plant  of  the  Indiana  &  Michigan  Electric 
Company,  at  South  Bend,  Ind.  The  power  house  has  been 
entirely  rebuilt  without  stopping  for  a  single  day.  At 
present  further  extensive  improvements  are  well  under 
way  and  excavations  have  been  made  for  two  very  large 
smokestacks  and  for  a  mammoth  hot  well.  The  stacks 
are  to  be  225  ft.  high  and  the  flue  opening  will  be  11  ft. 
in  diameter  at  the  top.  Each  stack  is  to  be  built  of  re- 
inforced concrete.  In  addition  to  the  smokestacks  exten- 
sive condensing  arrangements  which  are  under  way  call 
for  water  to  be  brought  from  the  St.  Joseph  River  from 
500  ft.  and  600  ft.  through  a  tunnel  and  discharged  again 
into  the  river  through  another  tunnel.  The  intake  will  be 
located  about  100  ft.  up  stream  from  the  discharging  end 
of  the  tunnel.  The  tunnels  are  to  be  constructed  of  re- 
inforced concrete  tile,  3  ft.  in  diameter,  made  up  in  sec- 
tions about  3.5  ft.  long,  the  sections  being  molded  upon  a 
vacant  lot  close  by.  The  regulation  type  of  sewer  pipe  is 
used  for  these  tunnel  sections,  which  will  be  laid  in  an 
open  cut  from  the  hot  well  to  the  river,  the  bottom  of  the 
tunnel  being  nearly  20  ft.  below  the  surface  of  the  street. 
The  river  ends  of  these  tunnels  have  presented  several 
engineering  problems.  Double  rows  of  interlocking  sheet 
piling  are  driven  about  12  ft.  apart  around  that  portion  of 
the  river  bank  where  the  tunnels  enter  and  discharge.  The 
space  between  the  rows  of  piling  will  be  puddled  to  pre- 
vent the  ingress  of  water.  The  bottom  of  the  tunnel  will 
be  about  12  ft.  below  low-water  level  and,  as  stated,  about 


20  ft.  below  the  street  surface.  A  pile  driver  placed  up( 
a  scow  was  used  for  driving  the  sheet  piling.  It  chanci 
that  the  inlet  tunnel  was  located  just  above  the  Coif; 
Avenue  bridge,  while  the  outlet  tunnel  came  just  belo 
or  to  the  north  of  the  bridge.  The  pile-driver  scow  ther 
fore  was  underneath  the  bridge  nearly  all  the  time,  and 
provide  a  supply  of  fuel  the  engineer  rigged  an  ash  chu 
underneath  a  hopper  about  4  ft.  in  diameter,  the  hoppi 
being  attached  to  the  hand  rail  of  the  sidewalk  on  tl 
bridge,  and  some  old  lo-in.  sheet-iron  pipe  was  connectt 
from  the  hopper  to  a  point  4  ft.  above  the  water  liii 
Whenever  coal  was  to  be  sent  aboard  the  pile  driver  tl 
scow  would  be  warped  beneath  the  ash  chute  and  the  co 
dumped  into  the  hopper  on  the  bridge.  At  the  site  of  tl 
concrete  stacks  and  the  hot  well  some  difficulties  we- 
encountered.  At  one  point  a  water  main  broke  and  quick 
transformed  a  stratum  of  fine  material  into  first-class  quid 
sand,  through  which  tools  and  timber  found  their  way  HI 
a  hot  wire  through  grease.  Several  additions  of  pilir 
had  to  be  driven  to  stop  the  flow  of  alluvial  quicksan 
but  after  the  water  pipe  was  repaired  the  trouble  pra 
tically  disappeared.  About  8  ft.  from  the  surface  blue  cl: 
was  encountered,  which  ran  down  through  the  rest  of  tl 
excavation.  The  stacks  will  be  built  upon  blue  clay,  whic 
is  worthless  for  pottery  or  brick-making  purposes.  It  w; 
necessary  to  excavate  for  the  hot  well  to  a  depth  of  21  ) 
Xecessarily,  as  the  stack  is  adjacent  to  the  hot  well,  i 
foundation  had  to  be  excavated  to  a  similar  depth.  Th 
necessitated  an  excavation  over  100  ft.  long  by  from  60  ) 
to  80  ft.  wide  and  21  ft.  in  length.  The  nature  of  the  sc 
was  such  that  a  very  complex  system  of  timbering  had 
be  installed,  and  even  when  great  strength  and  rigidi 
were  given  to  the  timbering  the  immense  pressure  at  tl 
outside  corners  of  the  clay  nearly  succeeded  in  forcing  tl 
sheet  piling  into  the  excavation.  As  the  digging  proceedi 
it  was  necessary  to  drive  other  piling  inside  the  first,  ai 
complex  timbering  also  extended  to  these  lower  levels  1 
sheet  piling.  To  handle  the  excavated  material  properl 
and  the  concrete  material  as  well,  a  large  stiff-leg  derrii 
was  erected  with  a  boom  which  commanded  the  entire  an 
of  the  excavation.  A  great  deal  of  ingenuity  was  exercise 
by  the  engineers  in  the  construction  of  the  stifif  leg.  Fi 
the  foundation  three  large  telegraph  poles  were  utilize 
They  were  formed  together  like  the  letter  A.  The  hoistir 
apparatus  was  placed  upon  the  crosswise  portion  of  the  - 
the  mast  with  its  bull  wheel  was  placed  upon  the  apex  ai 
a  heavy  cob-house  structure  filled  with  earth  was  placi 
on  either  foot  of  the  letter  A.  Two  other  poles  we 
utilized  to  form  the  stifif-leg  portion  of  this  derrick.  The 
poles  were  bolted  to  the  feet  of  the  A-frame  in  the  mid 
of  the  cob-house  construction  noted  above.  The  arrang 
ment  proved  very  simple  and  adequate,  and  evidently  r 
suited  in  a  saving  on  the  cost  of  the  installation  of  co 
ventional  derricks  built  of  massive  yellow  pine  timbe 
One  of  the  derricks  was  erected  at  the  site  of  each  smok 
stack,  and.  while  one  was  operated  by  the  regulation  tw 
drum  hoisting  engine,  the  other  derrick  was  operati 
entirely  by  electric  motors,  two  of  which  were  installe 
one  of  the  railway  type,  with  a  regulation  controller,  beii 
attached  to  a  regulation  two-drum  hoist,  and  the  otli 
being  attached  by  pulley  direct  to  a  small  ordinary  dnii 
around  which  a  turn  was  given  to  the  wire  cable  leadii 
to  and  from  the  bull  wheel.  To  move  the  derrick  in  o; 
direction  a  double-pole  switch  above  the  bull-wheel  mot 
was  thrown  in  a  certain  direction,  and  the  power  of  t 
motor  was  applied  through  a  pulley  and  a  friction  clut 
to  move  the  winding  drum  which  turned  the  bull  whe 
When  it  is  necessary  to  move  the  bull  wheel  in  the  opp 
site  direction  the  switch  is  opened,  the  induction  mot 
stopped  and  the  switch  closed  in  the  opposite  directic 
This  causes  the  motor  to  run  in  an  opposite  directic 
thereby  enabling  the  bull  wheel  to  be  revolved  as  desired. 
South  Bend,  hid.  James  F.  Hobart. 
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QUESTIONS  AND  ANSWERS 


■..vcn  an  eight-pole,  revolving-field  alternator,  if  two  adjacent  poles 
»e  removed  and  the  r.p.m.  remained  •  the  same,  the  armature  connec- 
t^s  being  undisturbed,  would  the  frequency  be  changed?-     W.  T.  W. 

A'hen  two  of  the  eight  poles  of  a  revolving-field  genera- 
t  are  removed  and  the  other  poles  are  not  redistributed 
f  frequency  of  the  delivered  emf  will  be  the  same  as  for- 
rrly.  The  only  change  will  be  that  the  delivered  emf  will 
b decreased  by  2}  per  cent.  The  voltage  regulation  of  the 
gierator  would  also  be  poorer  than  formerly. 


in  changing  over  some  old  meters,  the  magnets  were  removed  and  small 
brs  anached  to  them.  The  magnets  were  then  remounted  at  right  angles 
t' heir  former  position.     What  effect  does  this  produce?  E.  C. 

The  object  of  such  a  change  is  to  prevent  the  meters 
f>m  running  fast  after  being  subjected  to  heavy  overloads 
c  short-circuits.  With  the  magnets  in  their  former  posi- 
tn  the  stray  flux  produced  by  short-circuits  tended  to 
diiagnetize  the  drag  or  braking  magnets,  causing  the 
r^ier  to  register  more  than  the  true  energy.  By  causing 
t  s  stray  flux  to  travel  across  instead  of  along  the  magnets 
t,s  eflFect  is  minimized,  hence  the  change  in  the  disposition 
othe  magnets. 


'hat  would  be  the  objection  to  starting  a  30hp  induction  motor  on 
ft;  voltage? 

?ven  if  such  a  motor  were  thrown  across  the  line  with- 
ov  load  the  magnetic  attraction  and  repulsion  between  con- 
dtors  would  tend  to  tear  the  ends  of  the  coils  out  of 
p'--e.  Moreover,  the  starting  currents  would  be  so  heavy 
th  they  would  render  service  on  any  distribution  system 
ujatisfactory,  so  much  so  that  no  central  station  would 
tc?rate  a  motor  starting  under  such  conditions  on  its 
lills. 


there  any  advantage  to  be  derived  in  building  two  generating  sta- 
tin, each  to  relay  the  other,  and  dividing  the  load  between  both? 
;  O.  C.  D. 

/he  trouble  with  such  an  arrangement  is  that  neither 
stjion  would  carry  sufficient  load  to  give  reasonable  econ- 
oii-  in  operation.  The  relaying  feature  in  case  one  station 
w-e  disabled  is  the  only  point  in  favor  of  such  a  plan. 
Itias  been  found  by  experience  that  a  well-designed  sta- 
ti-i  suitably  safeguarded  against  breakdown  by  accident 
tomachinery  and  equipped  with  duplicate  feeders  will 
gi;  almost  uninterrupted  service.  Any  interruptions  oc- 
ciring  will  be  infrequent  and  short,  and  service  can  be 
reored  in  less  time  than  full  relief  could  be  obtained  from 
a  ^cond  plant.  About  98  per  cent  of  service  interruptions 
ai  due  to  causes  extraneous  to  the  station. 


^  It  a  fact  that  the  fumes  from  direct-connected  gas-engine  sets  at- 
•*(  Ike  insulating  materials  on  the  generator  windings,  thus  causing 
"■file   from   groundings?  F.    M.    J. 

opinions  of  this  kind  have  been  often  expressed,  but 
ca*s  which  have  been  investigated  do  not  always  confirm 
thn.  Surface  creepage  usually  takes  place  from  the  com- 
mator  necks  across  the  under  side  of  the  insulated  ends 
0'  he  coils  to  the  armature  core  owing  to  the  formation 
oft  conducting  surface.  By  heavily  varnishing  the  coni- 
mator  necks  and  the  armature  core  the  trouble  may  be 
reedied  for  a  time  or  until  the  varnish  cracks  at  the  points 
wire  the  coils  leave  the  slots.  Another  remedy  which  is 
sa  to  be  efficacious  is  to  break  up  the  exposed  under  sur- 
'3s  of  the  winding  by  insulating  barriers  so  arranged 
asio  prevent  the  formation  of  an  unbroken  layer  of  con- 
du  ing  deposit.  The  troubles  are  mainly  confined  to  arma- 
•u.s  of  machines  subject  to  chemically  active  fumes  such 
3s  re  met  in  alkali  works,  chemical  w^orks,  gas  works,  etc. 


In  testing  a  piece  of  apparatus  for  breakdown  in  insulation,  what  size 
of  apparatus  is  usually  employed?  For  instance,  suppose  it  was  desired 
to  test  the  insulation  of  a  T-S-kw  iransiotmer,  would  a  600-watt  transformer 
wound  for  100  volts  primary  and  4000  volts  secondary  be  large  enough  to 
test  the  transformer  mentioned,  which  is  wound  for  2000  volts  primary 
and  200  volts  sccondaiy?  S.  W.  H. 

According  to  the  standardization  rules  of  the  American 
In,<;titute  of  Electrical  Engineers  a  testing  transformer 
should  be  of  such  size  that  its  ratio  of  transformation  does 
not  vary  more  than  lo  per  cent  when  delivering  the  charg- 
ing current  required  by  the  apparatus  under  test.  This 
may  be  determined  by  short-circuiting  the  secondary  or 
high-voltage  w-inding  of  the  testing  transformer  and  sup- 
plying o.l  of  the  primary  voltage  to  the  primary  winding 
under  this  condition.  The  primary  current  that  flows  under 
this  condition  is  the  maximum  which  should  be  permitted 
in  regular  tests  for  insulation  strength.  It  would  seem  that 
a  o.6-kw  transformer  should  be  large  enough  to  test  the 
insulation  of  the  75-kw  transformer,  unless  the  test  is  made 
at  an  exceptionally  high  emf. 


In  the  accounts  of  the  electrical  equipment  of  the  new  steamship 
Olympic,  it  is  stated  that  the  energy  is  distributed  over  a  single-wire 
system  at  100  volts.     Kindly  explain  this  system.  T.  Y. 

Two  methods  of  wiring  steamships  are  at  present  in 
vogue,  single  wire  and  double  wire.  In  the  former  one  con- 
ductor only  is  employed,  the  return  lead  being  soldered  to  a 
brass  screw  which  is  tapped  into  the  framework  of  the 
ship,  thus  making  the  hull  of  the  ship  itself  the  return  cir- 
cuit. The  double-wire  system  is  similar  to  that  used  in  land 
practice,  and  is  preferable  to  the-  single-wire  plan,  which  is 
open  to  serious  objections.  With  the  single-wire  system  it 
is  necessary  oftentimes  to  double-wire  the  ship  for  a  radius 
of  from  15  ft.  to  30  ft.  from  the  compasses  or  else  to  wire 
the  forward  part  of  the  ship  from  a  line  30  ft.  aft  of  the 
compasses  on  the  double-wire  system.  The  joints  of  the 
return  leads  cause  trouble  since  electrolysis  is  apt  to  arise 
and  the  insulation  of  the  single  wire  must  be  nearly  doubled 
because  the  ship  is  virtually  grounded  at  all  times.  In  the 
case  of  a  ship  the  size  of  the  Olympic  no  doubt  there  is  a 
considerable  saving  by  employing  the  single-wire  system, 
but  the  practice  is  a  poor  one. 


Is  there  any  objection  to  placing  a  twin-conductor,  lead-covered  cable 
in  a  fiber  or  iron  conduit?  It  is  proposed  to  run  a  number  of  iron  ducts 
parallel  to  each  other  and  in  contact:  and  each  duct  will  carry  a  twin- 
conductor,  2200-volt,  single-phase  cable.  How  can  the  size  of  transform- 
ers required  to  make  a  test  for  dielectric  strength  in  underground  cables 
be  determined?  It  is  common  for  us  to  take  two  ordinary  transformers 
connected  in  series  and  subject  a  short  length  of  twin  conductor  cable 
to  2000  volts  pressure  between  the  conductors  and  from  the  conductor 
to  the  sheath.  How  does  the  capacity  of  the  cable  affect  the  load  on  the 
test  transformers?  M.  H. 

No  possible  trouble  could  arise  from  installing  twin-con- 
ductor cables  according  to  the  method  outlined.  The  di- 
electric strength  of  underground  cables  can  very  con- 
veniently be  tested  by  means  of  two  ordinary  transformers 
connected  in  series,  just  as  you  have  done.  Probably  your 
attention  should  be  called  to  the  fact  that  it  is  preferable 
to  separate  the  transformer  cases  from  each  other  and 
thoroughly  insulate  each  case  from  the  ground.  It  is  cus- 
tomary in  selecting  the  transformers  to  use  units  having  a 
large  rating  in  comparison  with  the  volt-amperes  taken  by 
the  cable.  If,  as  you  state,  only  a  short  length  of  cable  is 
tested  at  any  one  time,  the  capacity  current  of  the  cable 
can  safely  be  neglected.  Where  possible  to  do  so  it  is  best 
to  increase  the  voltage  impressed  upon  the  cables  slowly 
rather  than  to  subject  a  cable  instantaneously  to  the  maxi- 
mum emf  or  remove  from  the  cable  the  maximum  applied 
emf.  A  gradual  increase  in  applied  emf  can  be  obtained 
by  means  of  a  motor-starting  rheostat  connected  in  the  low- 
potential  circuit  of  the  transformer.  This  rheostat  should 
be  used  just  as  one  would  use  such  a  device  when  starting 
a  shunt-wound  motor. 
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BUTCHERS'    MECHANICAL     REFRIGERATION 
SAVES  TRIMMING  OF  MEATS. 


Motor-driven  refrigeration  for  butchers'  cooling  boxes 
has  many  advantages  over  ice,  since,  as  often  pointed  out 
in  these  columns,  a  lower  temperature  is  attainable,  the  cold 
is  dry  and  in  many  instances  a  substantial  saving  in  cost 
is  made  by  the  use  of  mechanical  refrigeration.  Butchers 
who  have  had  experience  with  both  icing  and  refrigeration 
further  declare  that  the  saving  in  the  trimming  of  meats 
which  results  from  a  dry,  low  temperature  is  actually 
enough  to  pay  the  cost  of  running  the  plant,  disregarding 
all  other  savings.  In  the  moist  cold  atmosphere  present 
with  ice  meat  blackens  rapidly,  and  from  8  per  cent  to  10 
per  cent  must  be  trimmed  from  it  before  it  is  fit  to  be 
brought  out  onto  the  counter  for  the  customer's  inspection. 
With  the  intense,  dry  cold  of  mechanical  cooling  there  is 
practically  no  loss  or  necessity  for  trimming,  and  butchers 
having  mechanical  refrigeration  often  declare  they  could 
not  afford  to  return  to  the  use  of  ice,  even  if  the  latter 
were  obtainable  free  of  cost. 


HYDROELECTRIC    POWER    IN   UTE  PASS, 
COLORADO. 


Service  has  recently  been  inaugurated  at  Green  Moun- 
tain Falls,  Col.,  a  rapidly  growing  summer  resort  near  the 
head  of  the  celebrated  Ute  Pass,  by  the  completion  of  a 
small  hydroelectric  plant  under  the  auspices  of  the  Empire 
Water  &  Power  Company.  The  installation  illustrates  the 
facility  with  which  even  a  small  power  may  be  applied  to 
the  needs  of  a  flourishing  community.  The  company's 
plant  is  located  on  Crystal  Creek  at  an  altitude  of  8750  ft. 
above  sea  level,  and  receives  its  water  supply  from  the 
above  stream  through  a  steel-pipe  line  8  in.  in  diameter,  the 
head  upon  the  single  Pelton  wheel  employed  being  490  ft. 
Energy  is  generated  by  a  i5o-k\v,  2300-volt.  three-phase; 
60-cycle  alternator  direct-connected  to  the  waterwheel. 
The  pipe  line  is  1026  ft.  long.  The  service  includes  street 
lighting  by  6o-watt  tungsten  lamps  operated  in  multiple  on 
a  iio-volt  circuit,  the  lamps  being  provided  with  radial- 
wave  reflectors.  The  plant  is  about  half  a  mile  from 
the  center  of  the  town,  and  is  at  present  supplying  commer- 
cial and  residential  customers  on  the  basis  of  a  flat  rate. 
The  plant  is  about  15  miles  from  Colorado  Springs,  and 
was  laid  out  under  the  direction  of  Messrs.  E.  L.  Benton 
and  George  B.  Tripp,  of  the  Colorado  Springs  Light,  Heat 
&  Power  Company. 


CLEVELAND    COMPANY    OFFERS    10    PER    CENT 
BONUS  FOR  HOUSE-WIRING  CONTRACTS. 


The  Cleveland  Electric  Illuminating  Company  has  now 
removed  all  of  its  solicitors  from  the  work  of  securing 
house-wiring  contracts,  turning  this  function  over  to  the 
contractors  of  the  city,  who  are  offered  a  bonus  of  10 
per  cent  on  all  wiring  jobs  in  houses  on  the  company's 
lines.  The  minimum  bonus  the  company  will  pay  is  $5  and 
the  maximum  $10  per  house.  The  same  offer  of  reward 
will  later  be  generally  made  to  any  person  who  secures 
house-wiring  contracts,  provided  he  secures  the  wiring  of 
at  least  five  houses,  such  an  outsider  not  being  paid,  how- 


ever,  until  he  has  turned  in  his  fifth  contract.  This  ft- 
\isiiin  is  designed  to  prevent  owners  or  tenants  colleclg 
bonuses  on  their  own  houses.  When  an  outsider  obt;  s 
the  contract  the  wiring  contractor,  of  course,  receives  0 
bonus,  but  has  his  usual  profit  under  the  unit  system.f 
computing  wiring  costs  specified  by  the  Cleveland  c  i- 
pany.  All  employees  of  the  illuminating  company  are  ij^^ 
eluded  from  the  bonus  award,  but  may  receive  $1  a 
mission  for  service-connection  contracts  brought  in 
them.  Under  the  new  agreement  thirty-six  contractor 
the  city  share  in  the  distribution  of  house-wiring  worli 

The  cost  of  wiring  has  also  been  reduced   15  per 
below  the   former   Cleveland  unit   scale   on   all  outli 
excess  of  the  first  ten.     As  before,  the  wiring  coni' 
allows    ten    months    for   the   payment   of   the   wirint; 
although    the    illuminating    company    does    not    enter 
tliis  transaction.     Where  the  newly  wired  house  is  un 
company's   distribution    lines    15    per   cent    of   the   wii 
schedule  cost  is  credited  on  the  customer's  future  ligl 
bills  as  before.     These   recent    changes    in    house-wi 
schedules    have    been    made   the  subject  of  "Illuniin, 
Dialogues"   in   the   company's   display-advertising  spin 
the  local  newspapers,  wherein  the  gist  of  the  house-\> 
offer  is  tersely  stated  in  catechism  form.     Mr.  M.  E. 
ner  is  contract  agent  for  the  Cleveland  Electric  Ilhiiii 
ing  Company  and  has  been  in  charge  of  the  unusuai 
successful  wiring  campaigns  carried  out  in  that  city. 


TURBINE  OPERATION  WITH  REDUCED  COND 
SER  SURFACES  AT  ST.  LOUIS. 


The  last  of  four  12.000-kw  vertical  steam-turbine  uni 
now  being  installed  in  the  Ashley  Street  station  of 
Union  Electric  Light  &  Power  Company,  St.  Louis,  bi 
ing  the  total  plant  rating  up  to  68,000  kw,  which  class 
among  the  very  large  power  stations  of  the  country.  T 
I2,ooo-kw  units  are  mounted  on  i8-ft.  centers,  and  re 
sent  the  concentration  of  48,000  kw  of  prime  movers 
space  only  70  ft.  x  15  ft.  in  area,  which  for  density  of 
ing  is  probably  unequaled  in  any  other  plant. 

The  Union  company  has  just  completed  the  installs! 
of  two  smaller  4000-kw  horizontal  Curtis  turbine-gener 
at  Ashley  Street,  replacing  its  former  1500-kw  vert 
type  units.  In  the  case  of  these  machines,  as  for  the  12, 
kw  units  which  replace  four  5000-kw  sets  formerly 
stalled,  the  original  condenser  equipment  has  been  rata 
and  is  worked  successfully  at  a  surface  intensity  more 
twice  that  for  which  it  was  designed,  4  sq.  ft.  per  kilo 
of  rating.  During  seven  months  of  the  year  this  con 
.=er  equipment  is  found  ample  to  carry  the  full  r: 
of  the  machines,  although  during  the  sunnner,  when 
temperature  of  the  Mississippi  River  circulation  w 
mounts  to  87  deg.  and  above,  the  output  of  the  units  i 
duced  by  10  per  cent  or  20  per  cent  at  28-in.  vacuum, 
reduction  occurs  during  the  summer  period,  of  course,  \ 
the  demand  on  the  plant  is  least,  and  the  saving  in  ( 
denser  investment  and  replacement  has  been  consider  le 

In  addition  to  its  turbine  units  the  Ashley  Street  st;  w 
contains  12,000  kw  in  vertical,  cross-compound,  enj  C' 
driven  equipment.  These  reciprocating  units  may  lat(  b« 
arranged  to  exhaust  into  low-pressure  turbines  as  has  e" 
done  at  the  Commerce  Street  station  in  Milvvai-'«- 
Through  the  installation  of  a  looo-kw  motor-generato '«' 
at  the  St.  Charles  Street  plant  it  has  now  been  possib  to 
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shi  down  the  Lewis  Street  station,  which  will  be  operated 
oni  to  carry  the  extreme  peak  of  the  winter  load  if  neces- 
sai  Mr.  John  Hunter  is  chief  engineer  of  steam  plants 
foithe  Union  Electric  company,  and  Mr.  S.  B.  Wav  is 
chi  engineer  of  the  electrical  department. 


FESTIVAL  OF  LIGHT  AT  DENVER,  COL. 

1  connection  witli  the  visit  of  an  editorial  representative 
Dt  lis  journal   a    I'estival   of    l.iijlit    was   held   in    Denver. 


of  the  Denver  Gas  &  Electric  Light  Company  being  out- 
lined by  lamps  aggregating  a  total  installation  on  both 
faces  of  the  structure  of  72,000  cp.  .Among  other  im- 
portant buildings  illuminated  specially  for  the  occasion 
were  all  the  principal  office  buildings  in  the  business  area, 
the  State  Capitol,  Court  House,  .Vuditorium,  Princess  and 
Isis  Theaters,  with  the  addition  of  practically  all  the  mer- 
cantile   establishments    in    the    downtown    district. 

Widespread  publicity  given  to  the  carnival  led  a  crowd  of 
many  thousands  of  people  to  gather  on  the  streets  during 
the  hour  of  the  special  illumination,  and  great  interest 
was  aroused  in  the  display.     Among  the  special  features 


Fig.    1 — Denver    by    Night    Sho 


&  Electric    Light    Company's    Building. 


-olon  the  evening  of  July  29.     Through  the  co-operation  were  the   outline   lighting  of  the  campanile   by   temporary 

if   e  daily  press  arrangements  were  made   for  the  com-  incandescent   service,   the   use   of   searchlights   at   strategic 

limtary  lighting  of  the  entire  business  district,  including  points   on    roofs,  'and   the   burning   of   red   and   green    fire 

im.  interior,  window,  sign,  billboard  and  outline  illumi-  on  the  tower  and  on  the  deck  of  a  3.5-ton  electric  truck 

lat    ,  hetwcen  the  hour-  nt  S:^!  I'- !"• -Ti'l  T^op.  m.,  with  occupied    by    personifications    of    the    Evil    One    and    his 


Fig.  2 — Denver  Street  Illumination   Looking   Down  Sixteenth  Street. 


'*^  'ject  of  displaying  the  facilities  available  to  a  staff  of 
^o^aphers  located  on  the  balcony  of  the  Daniels  & 
'  '  campanile  at  a  height  of  270  ft.  above  the  street, 
he  iccompanying  photographs  show  the  illumination  of 
*  ty  as  viewed  frorti  the  campanile,  the  ofl^ice  building 


mother-in-law.  The  truck  was  lighted  by  1200  cp  in  incan- 
descent lamps,  and  from  it  were  distributed  pasteboard 
models  of  incandescent  lamps  giving  data  as  to  the  amount 
of  lighting  connected  in  Denver.  In  some  instances  the 
cards  were  redeemable  in  money  at  the  office  of  the  Denver 
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Post.  It  is  estimated  that  over  2,000,000  cp  in  electric 
lamps  was  visible  from  the  campanile  during  the  display, 
a  large  part  of  which  is  in  regular  service  every  evening. 


MOTOR-DRIVEN  CRACKER  FACTORY. 


By  R.  B.  Mateer. 
With  the  idea  of  supplying  the  local  demand  for  biscuits 
previously  obtained  from  distant  manufacturers,  some  mer- 
chants of  Denver  organized  and  established  the  "Mer- 
chants' Biscuit  Company  of  Denver."  An  old  structure, 
three  stories  in  height,  was  purchased,  an  oven  built,  and 


Fig.  1 — View  Showing   Baking  Oven  and  Cutting   IVIachine. 

dough  mixers,  rolling  and  cutting  machines  were  installed, 
the  machinery  being  operated  by  an  electric  motor.  The 
energy  was  supplied  by  the  Denver  Gas  &  Electric  Com- 
pany at  220  volts,  60  cycles,  three-phase. 

Prosperity  rewarded  the  effort  made,  and  the  plant  has 
been  enlarged  to  three  times  its  original  size.  Wherever 
possible  a  polyphase  motor  was  installed  for  the  operation 
of  each  machine.  There  are  now  in  use  the  following 
machines:  An  i8oo-lb.  dough  mixer  operated  by  a  lo-hp, 
i2oo-r.p.m.  motor;  a  roll  operated  by  a  5-hp,  1200-r.p.m. 
motor;  a  cutting  machine  operated  by  a  5-hp,  i8oo-r.p.m. 
motor.  Silent  chain  drive  instead  of  gear  and  pinion  or 
belt  is  used  for  connecting  the  motor  to  the  cutting  ma- 
chine.    The  huge  new  oven  is  of  the  rotary  type,  the  wheel 


Fig.   2 — View    Sliowing    Conveyor   and    Collecting    of   Cractcers. 

being  connected  to  a  3-hp,  1200-r.p.m.  G.  E.  motor.  The 
machinery  above  described  is  located  on  the  fourth  floor 
of  the  new  structure  and,  with  the  exception  of  the 
motors,  was  built  and  installed  by  Thos.  R.  Green  & 
Company,  of  Indianapolis,  Ind.  • 


On  the  third  floor  are  the  copper  agitators  and  jam  1 . 
ties,  four  icing  m.ixers,  a  steam  cooker,  a  fruit  grinder  ;  i 
trolley,  arranged  for  group  drive  and  operated  by  a  10  ) 
motor.     Two  nailing  machines  made  by  the  W.  S.  D  > 
Company,  of  Brooklyn,  N.  Y.,  are  driven  by  a  5-hp,  17. 
r.p.m    motor.      Two     boxes    per    minute    are    assembl 
stamped  and  sealed  by  means  of  this  e.xpeditious  process, 
modern  conveyor  and  packing  machine  is  operated  b\ 
10-hp  motor;  a  six-barrel  mixer  and  one  of  two  and  a  hi- 
barrel  capacity  are  operated  by  means  of  a  20-hp  mot!. 
Polyphase    electric    elevators,    manufactured    by    Nock 7 
Garside,  of  Denver,  facilitate  the  rapid  handling  of  both  : 
raw  and  finished  foodstuff. 

The  step   from   the  old  bakery   to   that  of  the  modi  1 
sanitary  type  is  no  less  remarkable  than  the  change  f  r : 
steam  drive  to  motor  drive.     The  elimination  of  long  1 
shafting   and   greasy  belts  by  the   installation  of  the  in 
vidual  drive,  with  either  gear  and  pinion  or  silent  ch? 
was  possible  only  when  the   superior   advantages  of 
electric   motor  were   apparent  to   those   interested  in 
baking  industry. 


HOW   THE   ELECTRICITY-USING  HABIT   GROV 


A  complaining  customer  sometimes  comes  into  the  lig 
ing  company's  office  and  as  proof  that  his  last  bill  is 
high  exhibits  the  bill  of  a  year  before,  declaring  that 
is  "using  no  more  electricity  this  year  than  last." 

But  the  fact  is  that  the  average  consumer,  all  unknowr 
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Fig.      1 — Average      IVIonthly     Consumption      of      New      Reside  ; 
Customers. 

himself,  does  actually  use  an  increasing  quantity  of  e 
tricity  from  year  to  year  as  he  discovers  the  many  c  - 
veniences  and  comforts  which  central-station  ser\ " 
affords.  The  new  customer  will  consume  more  kw-hc  s 
the  second  year  than  the  first,  and  this  effect  shows  up 
the  increase  of  his  monthly  bill  over  that  of  a  year  befi  ■ 
to  his  own  innocent  surprise. 

Some  figures  obtained  by  Mr.  H.  G.  Kislingbury,  stat: 
cian   for   the   Union   Electric   Company,   St.   Louis,  on 
monthly  variation  of  the  consumption  of  residence  oust 
ers  of  different  classes  afford  some  interesting  sidelight; 
this   growth   of   consumption   during   the   first  year.      f 
classification  purposes  residence  installations  in  St.  L  s 
are  divided  among  "houses,"  "apartments"  and  "flats."    c 
apartments  represent  a  better  class  of  dwellings  than  e 
flats,  which  latter  chiefly  rent  at  rates  less  than  $25  a  mo  i- 
The  apartments  are  principally  in  large  buildings  in  f:  '■ 
ionable  sections  of  the  city.  "Fig.  i  shows  the  consump." 
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uring  a  number  of  months  of  representative  installations 
;i  these  three  classes.  In  each  instance  the  data  relate  ti) 
ew  customers  who  had  service  installed  during  the  preced- 
ng  January,  so  that  at  the  beginning  of  the  record,  in 
"ebruary.  they  had  just  got  fairly  launched  in  the  use 
if  electricity. 
The  curve  for  the  house  customers  represents  the  aver- 
ge  of  sixty  consumers,  each  installation  having  about 
wenty-five  lamps.  The  second  curve  shows  the  average 
lontlilv  consumption  of  forty  apartment  houses,  each  hav- 
ig  an  average  connected  load  of  seventeen  lamps.  The 
jwest  curve  is  based  upon  the  results  from  loo  flats,  aver- 
ging  fourteen  lamps  each.  As  already  stated,  all  of  these 
ustomers  were  connected  up  during  January,  and  the  bill- 
ig  periods  for  the  various  months  have  been  carefully  cor- 
ccted  so  that  they  are  representative  of  the  month 
elerred  to. 


'  /n^  iU  n  Lan'p 


g.   2 — Increase   In    Consumption    by   Average    St.    Louis    Family. 

'  Especially  in  the  case  of  apartments  and  flats  the  curves 
low  that  the  customers  had  learned  to  use  much  more 
ectricity  during  the  second  February  period  than  during 
le  first  month  when  new  to  electric  service.  The  apart- 
.enKustomer  curve,  as  well  as  the  monthly  bills  on  which 
is  based,  shows  unmistakably  how  these  good  people  had 
Dt  learned  the  full  advantages  of  electric  service  until  the 
lortening  days  offset  their  increasing  requirements  for 
ectricity. 

The  effect  of  a  warm,  early  spring,  followed  by  a  cold 
lell  in  May,  is  also  clearly  reflected  by  the  humps  in  all 
jree  curves  for  this  spring  period. 
Fig.  2  shows  the  average  kw-hours  used  each  year  by 
venty  St.  Louis  customers  among  the  better  class  of  resi- 
ence  consumers.  The  records  of  these  twenty  installations 
ere  available  throughout  the  entire  ten  years,  and  with 
le  or  two  exceptions  the  same  families  occupied  the 
wellings  over  the  whole  period.  The  customers'  annual 
jnsumption,  plotted  as  a  curve,  shows  the  increasing  use 
f  electricity  until  the  banner  year  of  1909  brought  the 
ingsten  lamp  into  household  use  and  consumption  conse- 
lently  decreased  as  indicated.  At  first  it  was  thought  that 
)nie  difference  in  the  mode  of  living  of  the  people  might 
ive  contributed  to  this  increase  of  consumption,  and  an 
Tort  was  made  to  find  the  length  of  time  these  customers 
'ere  absent  from  home,  traveling,  etc.  These  results. 
otted  as  a  second  curve,  show,  however,  that  the  number 
"  months  spent  in  traveling  has  been  increasing  during  the 
f-cade,  so  that  the  growth  in  consumption  of  electricity  is, 
^1  a  monthly  basis,  in  fact,  even  slightly  greater  than  the 
.jper  curve  reveals. 


XCESSIVE    INSURANCE  RATES  CHARGED  ELEC- 
TRIC-LIGHTING STATIONS. 


Central-station  men  have  long  entertained  the  idea  that 
modem  electric-lighting  station,  with  its  contents,  should 
[  considered  a  preferable  risk,  but  the  insurance  com- 
Inies  have  always  classified  these  properties  as  extra 
.zardous  and  Tiave  charged  accordingly — some  companies 
en  going  so  far  as  to  place  them  upon  the  prohibited  list, 
lat  such  properties   have  been   wrongly  classed   by   the 


insurance  companies  is  evident  from  the  returns  received 
by  Secretary  D.  L.  Gaskill,  of  the  Ohio  Electric  Light 
Association,  from  a  number  of  Ohio  central-station  men 
and  reported  by  him  at  the  association's  Cedar  Point  con- 
vention July  27. 

In  response  to  a  circular  inquiry  sent  to  130  Ohio  plants 
si.xty-one  replied  giving  the  various  details  asked  concern- 
ing the  amount  of  insurance  carried  upon  buildings  and 
machinery,  the  rates  charged  for  such  insurance,  the 
amount  of  premiums  paid  in  1909,  the  losses  incurred  on 
buildings  and  machinery  for  each  of  the  five  years  pre- 
ceding the  year  1910,  whether  protection  was  given  from 
fire  caused  by  electric  current,  the  kind  of  buildings,  kind 
of  roofs,  kind  of  fire  protection,  and  whether  stations 
were  without  attendance  during  any  part  of  the  day. 

While  it  is  to  be  regretted,  reports  Mr.  Gaskill,  that  all 
of  the  Ohio  central  stations  did  not  fill  out  and  send  back 
the  blanks  sent  them,  the  replies  so  far  as  received  were 
startling,  and  prove  conciusivelv  that  the  central-station 
men  were  correct  in  their  claim  that,  instead  of  central  sta- 
tions being  classed  as  extra-hazardous,  they  should  have  a 
class  to  themselves,  with  an  AAi  rate,  or  one  somewhat 
better  than  limestone  under  water. 

The  tabulated  figures  of  the  replies  are  as  follows: 

Araount  of  insurance  carried  on  buildings  reported $380,853 

.Amount  of  insurance  carried  on  machinery  reported 982,577 

Upon  this  insurance  there  was  paid  in  1909  $16,411  in 
premiums.  The  losses  for  the  five  years  1905  to  1909 
reached  the  grand  total  of  $60  in  all  the  sixty-one  stations 
reported.  This  occurred  in  one  station  and  was  caused  by 
a  tramp  setting  fire  to  a  packing  box  outside  of  the  sta- 
tion, burning  out  the  window  frames  of  two  windows. 

''The. rates  charged  the  different  stations  for  fire  protec- 
tion have  a  wide  range,  running  from  eight-tenths  of  I  per 
cent  to  4  per  cent  per  annum.  Nineteen  of  the  stations  re- 
porting carried  no  insurance  at  all,  nearly  all  stating  that 
the  rates  were  so  high  that  they  preferred  to  carry  their 
own  risks.  Thirty-two  stations  reported  adequate  fire  pro- 
tection and  nearly  all  some  protection.  Eight  stations  out 
of  the  sixty-one  are  closed  part  of  the  day  with  no  one  in 
attendance;  all  of  the  rest  have  men  in  charge  for  the 
twenty-four  hours. 

"These  figures  are  startling,"  repeats  Secretary  Gaskill. 
"Taking  the  amount  paid  in  premiums  in  1909,  $16,411 
(and  it  is  safe  to  presume  that  for  each  of  the  years  1905  to 
1908  as  much  was  paid  each  year),  this  would  make  a 
total  paid  for  the  five  years  of  $82,059,  for  which  the  com- 
panies returned  to  these  central  stations  in  payment  of 
losses  the  sum  of  $60. 

"Rates  are  entirely  unequal,  ranging  from  eight-tenths 
of  I  per  cent  to  4  per  cent  per  annum,  and  seem  to  bear  no 
relation  to  the  kind  of  risk  or  its  fire  hazards.  In  one  in- 
stance a  frame  building  with  a  paper  roof  had  the  rate  of 
I  per  cent,  while  in  another  a  brick  station  with  metal 
roof  had  a  rate  of  3  per  cent.  In  one  large  city  station 
with  every  fire  protection  known  the  rate  is  4  per  cent  per 
annum,  and  this  station  reports  that  it  never  had  a  fire. 
LIABILITY  INSURANCE. 

"Thirtv-eight  stations  out  of  the  sixty-one  reported  that 
thev  did  not  carry  liability  insurance.  Ten  stations  re- 
ported the  premiums  paid  by  them  in  1909  to  aggregate 
$5,919.  These  ten  stations  reported  losses  in  the  past  five 
years  on  employees.  $255,  on  public  liabilities,  $5,225,  the 
losses  being  confined  largely  to  three  of  the  stations  re- 
porting. Assuming  that  the  amount  paid  in  premiums  by 
these  ten  stations  in  1909  was  the  same  as  the  amount  paid 
for  the  four  years  previous  would  make  the  amount  paid 
out  by  these  ten  stations  in  five  years  $29,595,  with  total 
aggregate  losses,  both  public  and  on  employees,  of  $5,450. 
This  shows  a  very  nice  margin  of  profit  to  the  companies 
on  that  class  of  insurance.  The  remaining  number  of  the 
sixty-one  companies  reporting  made  no  reply  upon  the  lia- 
bilitv  insurance  inquiries. 
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"It  is  very  evident  from  the  figures  given  in  these  repHes 
and  the  totals  in  this  report  that  insurance,  both  fire  and 
hability,  is  being  carried  at  entirely  too  high  a  rate  and 
that  insurance  companies  are  using  the  bugaboo  of  elec- 
tric current  as  a  means  of  getting  a  high  rate  for  the 
safest  kind  of  service.  In  nearly  every  instance  the  com- 
panies reported  that  their  policies  did  not  cover  loss  on 
machinery  from  fire  caused  by  electric  current  whether 
generated  within  or  from  natural  causes  without  the  sta- 
tion. This  exception  practically  takes  away  all  of  the  in- 
creased risk,  if  any  exists,  from  electric  eorrent.'" 

It  was  suggested  at  the  last  annual  convention  that  the 
electric-light  companies  of  Ohio  might  well  organize  their 
own  insurance  company  on  the  mutual  plan,  as  permitted 
by  the  laws  of  the  State.  Such  a  company,  adds  Secretary 
Gaskill,  should  have  at  least  $500,000  of  insurance  and  no 
risk  should  be  taken  at  a  greater  sum  than  $3,000  on  any 
one  property.  If  such  an  amount  could  be  procured  there 
is  no  doubt  that  the  company  would  be  a  success,  and  to 
the  extent  of  $3,000  insurance,  at  least,  on  each  station  the 
costs  would  be  materially  reduced.  In  closing  the  author 
urged  the  association  to  have  a  committee  appeal  to  the 
insurance  companies  for  reclassification,  as  well  as  to  in- 
vestigate the  possibility  of  a  mutual  company. 

Mr.  J.  C.  Martin,  of  Wilmington,  Ohio,  remarked  that 
the  power  to  amend  present  insurance  rates  lies  within  the 
electric  companies  themselves,  and  declared  that  unless  a 
mutual  insurance  arrangement  is  insisted  on  the  companies 
will  continue  to  rob  the  central  station  by  an  unfair  rate. 
Mr.  E.  A.  Bechstein,  of  Sandusky,  said  that  individual 
companies  can  usually  effect  an  improvement  by  taking  up 
the  case  with  their  own  inspectors.  The  rate  on  the  San- 
dusky station  was  reduced  30  per  cent  as  the  result  of  such 
a  conference.  Mr.  Marden.  of  Springfield,  said  the  great- 
est handicap  was  due  to  the  incompetent  character  of  the 
inspectors  employed  by  the  insurance  companies. 


PROMOTING    CENTRAL-STATION    BUSINESS    IN  A 
SMALL  TOWN. 

Considerable  attention  was  attracted  at  the  recent  Michi- 
gan Electric  Association  convention  by  the  paper  on 
"Promotion  of  Business  in  Small  Towns,"  prepared  by  Mr. 
George  D.  Slaymaker,  of  Rochester,  Mich.,  and  read  in  his 
absence  by  Mr.  E.  Coe,  of  Detroit.  Mr.  Slaymaker's  paper 
was  an  unusual  and  accurate  characterization  of  the  condi- 
tions obtaining  in  small  communities,  such  as  his  own  place 
of  2000  inhabitants. 

In  towns  of  5000  and  less,  wrote  the  author,  the  problem 
of  the  promotion  of  business  must  be  faced  sooner  or  later. 
"We  of  the  small  towns,"  he  added,  "have  not  the  advantages 
of  our  city  friends.  We  have  not  a  growing  city  which 
taxes  our  facilities  to  the  limit  in  merely  keeping  up  with 
its  natural  growth.  We  have  not  a  prosperous  and  progres- 
sive clientele.  Our  problem  is  essentially  different.  We 
attempt  to  do  business  in  a  semi-rural  community  where  the 
in-moving  of  a  new  family  marks  an  epoch ;  where  the  popu- 
lation has  a  large  proportion  of  farmers  who  have  moved 
into  town  to  die  and  small  merchants  doing  a  hand-to-mouth 
business ;  where  an  installation  of  twenty  i6-cp  lamps  is 
considered  the  height  of  luxury,  and  where  a  small  motor 
is  rare  or  else  unknown.  A  company  operating  in  such  a 
town,  I  say,  inevitably  reaches  the  point  where  it  can  see 
no  more  business  ahead — all  available  residences  and  stores 
being  lighted  by  electricity  and  there  being  no  chance  for  a 
motor  load  because  there  are  no  industries.  In  such  a  case 
we  are  confronted  by  the  alternative  of  standing  still  or 
else  of  making  a  new  market  for  our  commodity.  The 
former  alternative  is  untenable.  Then  how  to  accomplish 
the  latter — the  procuring  of  new  business — is  our  problem." 


Rochester's  population  of  2000  inhabitants  is  composed 
retired  farmers  and  small  merchants.     For  industries  th< 
are  one  knitting  mill,  a  small  paper  mill,  a  flour  mill  and  t'. 
small  machine  shops. 

The  present  lighting  company  entered  the  town  a  lit 
more  than  a  year  ago,  and  at  once  began  offering  customi 
reliable  twenty-four-hour  service  at  low  rates.  These  ; 
vances  met  with  instant  response  in  that  practically  all 
the  well-to-do  householders  wired  up  immediately  and  mi 
of  the  stores  scrapped  their  gas  plants.  It  can  be  seen,  ho 
ever,  that  very  soon  the  company  would  have  been  faci  • 
the  problem  of  "standing  still"  or  else  "making  its  c 
market."  Foreseeing  this  condition,  the  company  has  tr: 
to  forestall  it  and  now  hopes  never  to  have  to  face  it. 

"In  the  first  place,"  said  Mr.  Slaymaker,  "our  invaria 
policy  of  utmost  liberality  and  fairness  to  customers  won 
once  most  of  the  available  business.  Free  lamp  renew; 
prompt  response  to  trouble  calls,  generosity  in  the  matter 
repairs,  cheap  wiring  payable  on  a  dollar-per-week  basi.' 
all  of  these  things  contributed.  A  solicitor,  as  such,  is  e^ 
nomically  impracticable  and  is  unnecessary  in  a  town 
this  size.  All  of  the  company's  employees  act  as  solicitc 
The  meter  reader  inquires  at  each  house  if  the  service 
satisfactory,  leaves  a  flatiron  on  thirty  days'  free  trial,  si 
gests  a  washing  machine  and  hands  the  mistress  a  pampl' 
descriptive  of  sewing-machine  motors,  toasters,  heaters 
what  not.  The  bookkeeper  tells  his  grocer,  while  purch 
ing  a  pound  of  butter,  about  the  new  coffee  grinders,  or 
explains  to  the  butcher  the  advantages  of  tungsten  lamps, 
suggests  a  meat  chopper.  So  we  find  our  soliciting  ca 
paign  is  simplicity  itself.  Every  one  knows  every  one  t 
Every  one  knows  every  one  else's  business.  Every  < 
talks  about  one's  neighbor.  Consequently  every  emplo;: 
of  the  company  is  ex  officio  a  solicitor  of  new  business 

"By  these  methods  and  in  this  way  we  soon  had  aim 
every  house  and  store  in  town  (where  such  expense  was 
prohibitory)  using  electricity  not  only  for  lighting  but  a 
for  small  motor  service  and  appliances. 

"Although  our  business  increased  and  is  still  increas 
handsomely,  with  a  constantly  improving  load-factor,  it  \ 
plainly  seen  that  if  we  did  nothing  more  than  this 
end  was  not  far  off.  We  would  ultimately  reach  the  sta 
ing-still  stage,  for  the  simple  reason  that  there  would  be 
more  business  to  be  acquired. 

"Therefore  we  boom  our  towns.  In  the  case  of  the  to 
we  are  speaknig  of  we  aided  the  start  of  a  Board  of  Cc 
merce  for  the  purpose  of  attracting  new  industries.  Pr 
tically  all  of  the  business  men  in  town  became  membi 
An  attractive  pamphlet  descriptive  of  our  town  was  p 
lished  and  sent  to  all  parts  of  the  United  States.  Adver 
ing  matter  was  placed  in  newspapers.  By  means  of  c 
pings,  prospects  were  found  and  closely  followed  up  by  c 
respondence.  We  solicited  and  received  help  and  le 
from  similar  organizations  in  neighboring  cities  and  tow 
Soon  people  began  to  hear  about  Rochester.  Scarceb ! 
week  passes  that  we  do  not  receive  one  or  more  inquii 
from  industries  starting  up  or  desiring  a  new  locati 
Some  we  have  declined;  a  great  many  have  refused 
What  matter?  We  are  accomplishing  our  end  just  the  sai 

"And  what  does  all  this  mean  right  here  in  town? 
means  that  we  have  an  enthusiastic  body  of  men  who  beli 
in  their  town — a  bunch  of  boosters  in  the  place  of  disci 
aged  knockers.  We  have  a  body  of  men  every  one  of  wl 
is  a  walking  advertisement  of  our  town.  We  have  so 
thing  before  us  all  the  time — matters  to  discuss — busines 
attend  to.     And  the  result  is  an  awakened  town. 

"We  offer  no  bonuses.  We  do  not  promise  exempi  1 
from  taxation.  We  do  offer  an  ideal  town  for  a  good 
dustry  to  locate  in.  And  we  believe  this  is  enough.  B  - 
ness  men  are  quick  to  see  the  advantages  of  a  small  tc  ^ 
situated  as  is  Rochester.  Grafters  don't  see  these  adv  - 
tages  so  readily. 
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•But  what  has  all  of  this  to  do  with  the  lighting  company  ' 
i.Tiply  this.  In  a  town  of  this  size  the  lighting  company 
i  usually  the  only  public-service  corporation  except  the 
ierurban  street  car  company.  Therefore,  the  lighting 
<iipany,  being  in  touch  with  the  entire  population,  is  the 
l;ical  one  to  lead  in  such  a  move.  By  so  doing  we  lay  our- 
jves  open  to  the  criticism  of  self-interest.  Well,  if  our 
Dtive  is  selfish  it  is  not  unworthy.  What  though  we  do 
<jnt  on  increasing  our  business  by  the  addition  of  new 
ilustries?  Does  not  also  every  other  merchant  in  town? 
(ir  company  believes  that  everything  which  will  benefit  the 
tvn  helps  the  company.  To  this  end  we  freely  furnish 
Dms  where  the  board  may  hold  its  meetings  and  even 
aaw  our  salesroom  to  be  used  for  the  demonstration  of 
gioline  engines.  At  the  present  time  the  writer,  as  an  offi- 
<■  of  the  Board  of  Commerce,  is  attempting  to  induce  to 
cue  to  town  a  concern  manufacturing  gasoline  engines  for 
t-  use  of  farmers,  even  though  by  so  doing  we^warni  a 
vi'cr  in  our  bosom.  For  we  confess  to  a  particular  'hank- 
epg*  for  that  farmer  business  ourselves. 

.'In  conclusion  allow  me  to  repeat: 

To  obtain  new  business  we  make  all  employees  solicitors 
ai  depend  on  low  rates,  fair  treatment  and  invariable  cour- 
ts- to  do  the  rest. 

To  obtain  new  industries  we  organize  a  Board  of  Com- 
nrce  or  a  Board  of  Trade,  advertise  as  extensively  as  pos- 
s,;e,  watch  trade  journals  and  newspapers  tor  notices  of 
pjspects,  and  boost.  And  we  see  that  the  whole  town  is 
b,k  of  us  and  boosts  too." 


RATES  FOR  ELECTRIC  SERVICE. 

BY   H.   C.    ABELL. 

-juining  that  a  plant  is  built  and  a  distribution  system 
ui.alled  adequate  for  a  certain  period  of  time,  as  the  plant 
ai,  lines  become  loaded,  the  output  curve  becoming  an 
a^rage  for  an  electrical  plant,  the  expenses  per  unit  sold 
w,  decrease  until  it  becomes  necessary  to  install  additional 
a[aratus  and  at  the  same  time  probably  add  to  the  work- 
in- torce,  organization,  etc.,  at  which  time  the  expenses  may 
btomewhat  increased,  so  that  in  the  average  plant  the  cost 
peunit  sold  may  make  a  curve  somewhat  resembling  a  saw 
toh.  each  tooth  covering  a  period  of  from  one  year  to  four 
°''^^.>'"'"5-  ^^'hen  the  plant  is  large  in  proportion  to  the 
adHl  increments  of  equipment  and  organization  the  total 
CO  per  unit  sold  is  not  so  variable,  unless  it  should  become 
ne^ssary  to  make  some  extensive  investments,  such  as  a 
la,e  mstallation  of  underground  distributing  systems  to  re- 
pl  e  an  overhead  system,  a  new  generating  plant  or  some 
lac  expenditure.  In  the  case  of  the  new  plant  the  de- 
er 5ed  output  cost  to  generate  by  later  and  more  efficient 
apiratns  may  partially  offset  the  increased  cost  due  to  the 
meased  mvestment. 

.hen  takmg  on  large  consumers  whose  demands  would 
||e.p  fairly  large  percentages  of  the  equipment  it  is  essen- 
tiato  consider  all  the  costs  to  the  company,  including  the 
eqpment  necessary  due  to  the  proposed  consumers'  de- 
•n=d  and  load-factor. 

ie  following  will  show  some  of  the  methods  of  analysis 
,  ^^'^•■^  used  in  an  actual  case:  A  load  curve  was 
P<ed  which  approximated  that  of  the  average  electric 
fv'  K  ''^^  ^'^"'  '"  ^"^s''°"  had  a  load  approximating 
""  the  actual  load  curve  was  used  for  the  analysis.  The 
ex  nses  were  obtained  which  were  common  to  consumers 
on,  the  fixed  expenses  which  were  not  common  to  con- 
-I'Ih"  °^-  ^'^'"'^'^  ^^'"'h  the  output,  which  expense  is  usually 
-aid  equipment,  then  the  variable  expense  which  was  not  a 
oiumer  expense  and  which  is  proportional  to  the  energy 
^    usually  termed  "output  expense."    To  each  of  these 

-  ^'^Penses  are  added  the  rate  of  return  on  the  value  of 
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the  property  and  the  depreciation  in  proportion  to  the  sub- 
division of  expenses. 

The  following  figures  were  obtained:  Consumers'  ex- 
pense, $31,883.68;  equipment  expense,  $36,458.91,  and  output 
expense,  $-4,633.54.  There  were  2900  average  customers. 
Ihe  maximum  demand  for  these  customers  was  1200  kw 
and  the  sales  were  1,560.753  kw-hours  per  annum.  The  con- 
sumers' expense  aniouiitod  to  91  cents  per  consumer  per 
month;  the  average  consumers' demand,  relative  to  the  max- 
imum station  demand,  was  4/10  kw,  which  amounted  to  $1 
per  month,  and  the  output  cost  per  kw-hour  sold  was  4}^ 
cents.  The  consumers'  active  loads  or  demands  were  as- 
sumed as  a  percentage  of  the  connected  ratings  varying 
with  the  various  classes  of  consumers.  (The  writer  will  not 
go  into  these  subdivisions,  as  thev  have  been  referred  to  in 
various  articles  in  the  Electrical  iVorld  and  under  the  head- 
ings of  the  reports  of  public  service  commission  news  for 
the  different  states.) 

I-or  this  particular  company  the  rates  charged  were  14 
cents  per  kw-hour  for  the  first  thirty  hours'  use  per  month 
on  the  estimated  demand  of  the  connected  load;  8>$  cents 
for  the  next  sixty  hours'  use,  and  5  cents  per  kw-hour  for 
all  in  excess  of  the  first  ninety  hours'  use  per  month.  When 
reductions  are  to  be  made  it  is  hoped  that  they  will  first 
come  on  the  last  step,  then  on  the  second  step,  until  finally 
the  actual  rate  will  more  closely  approximate  the  average 
cost  curve. 

For  comparative  purposes  the  writer  has  taken  the  aver- 
age of  all  classes  of  consumers  which  has  been  previously 
referred  to.  Curve  "A"  shows  the  price  received  per  unit 
sold  for  a  variable  number  of  hours  of  use  per  day  on 
monthly  average  by  any  consumer.  It  is  based  on  the  step 
system  of  14  cents,  Sy.  cents  and  5  cents  and  a  demand  of 
4/10  kw.  Curve  "C"  shows  the  amount  of  the  consumer's 
monthly  bill  estimated  on  the  various  hours  of  use  based 
on  cost  curve  "A."  Curve  "B"  shows  the  cost  per  unit  for 
energy  used  during  the  month  when  assuming  the  same  de- 
mand as  curve  "A."  Curve  "D"  shows  the  consumer's 
monthly  bill  for  the  various  hours  of  use  per  day  based  on 
cost  curve  "B."  From  these  curves  it  can  be  seen  that  "B" 
crosses  "A"  at  about  two  and  three-quarters  hours'  daily 
use  on  the  demand  taken. 

In  the  illustration  which  is  taken  in  this  article  84  per 
cent  of  the  energy  was  sold  during  the  first  two  hours  per 
day  on  the  demand,  or  less  time.  Curve  "B"  shows  that 
energy  sold  to  a  consumer  who  uses  less  than  an  average  of 
eighty  hours  per  month,  on  the  rates  of  curve  "A,"  doe's  not 
pay  to  the  company  his  average  cost,  which  includes  inter- 
est and  depreciation. 

If  the  company  had  two  consumers  with  the  demand  of 
4/10  kw  and  one  consumer  used  energy  for  an  average  of 
only  two  hours  per  day  on  his  demand,  he  would  be  short 
35  cents  per  month  of  meeting  his  proportion  of  the  expense 
curve  "B"  when  paying  by  the  rate  shown  by  curve  "A." 
The  other  similar  consumer  would  have  to  use  energy  eleven 
hours  per  day  when  the  same  rate  is  applied  in  order  to 
cover  the  cost  of  service  of  both  consumers.  The  pecuniary 
loss  in  the  sales  of  energy  below  cost  to  many  short-hour 
consumers  has  to  be  made  up,  in  order  that  the  company 
furnishing  service  may  meet  its  obligations.  As  it  was 
shown,  when  a  customer  uses  energy  for  two  hours  per  day 
on  his  actual  demand  the  shortage  cannot  be  made  up  on  a 
like  average  consumer  unless  he  should  use  energy  for 
eleven  hours  per  day.  It  is  therefore  necessary  with  the 
type  of  step  rate  here  shown  to  have  some  larger  long-hour 
consumers  who  pay  a  rate  sufficiently  high  to  cover  their 
cost  plus  the  deficiency  of  many  short-hour  users. 

As  previously  stated,  the  curves  "C"  and  "D"  show  the 
amounts  of  the  consumers'  monthly  bills.  The  length  of 
the  ordinate  between  curves  "C"  and  "D"  inside  of  space 
E,  F.  G.  H,  E  shows  the  loss  on  any  consumer  having  a 
demand  of  4/10  kw  who  uses  energy  from  an  average  of  no 
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hours  per  day  to  two  and  tliree-quarter  hours  per  day.  The 
dilTerence  between  the  two  curves  vertically  inside  the 
space  G,  I,  J  shows  the  amount  the  long-hour  consumers 
pay  more-than  they  would  on  the  cost  curve  "D,"  but  which 
is  necessary  to  make  up  for  the  losses  represented  by  the 
space  E,  F,  G,  H,  E. 

The  lower  the  initial  rate  is  made  the  higher  the  long-hour 
consumers  average  rate  will  have  to  be  until  the  two  ends, 
maximum  and  minimum,  are  brought  together  and  the 
schedule  becomes  one  straight  horizontal  rate.  It  has  been 
demonstrated  by  practice  that  such  a  rale  does  not  develop 
the  electric  sales  of  energy  to  the  company's  and  consumer's 
mutual  benefit.  It  is  then  necessary  to  make  an  analysis 
and  endeavor  to  classify  the  consumers  somewhat  in  pro- 
portion to  their  cost. 

Another  method  of  analysis  is  to  estimate  the  actual  out- 
put cost  on  the  basis  of  the  present  plant  with  increased  load- 
factor.    There  are  then  certain  items  which  would  not  vary 
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Ba3i&  of  Sill 
Cost  of   Electric   Service. 

much  with  the  increased  sales,  such  as  organization  ex- 
penses, labor,  etc.  Repairs  would  not  increase  in  propor- 
tion, as  each  piece  of  apparatus  would  have  a  larger  load 
to  carry  instead  of  running  light  part  of  the  time,  and  the 
maintenance  would  not  be  on  an  additional  machine.  The 
above  class  of  expense  mentioned  would  then  have  a  larger 
percentage  fixed,  and  the  output  expense  would  then  become 
more  one  of  actual  material  used  to  generate  electricity, 
such  as  coal,  water,  etc.  The  probable  increased  cost  due  to 
additional  apparatus,  etc.,  would  not  be  considered,  but  the 
cost  would  be  taken  at  one  point  in  the  saw-tooth  curve. 

The  following  segregation  of  expenses  is  based  on  this 
assumption.  The  proportion  of  the  rate  of  return  and  de- 
preciation is  subdivided  in  proportion  to  the  expense  and 
added,  as  previously  stated  in  the  other  example.  The  con- 
sumers' expense  would  then  become  $42,795.42;  the  equip- 
ment expense  $61,161.91,  and  the  output  expense,  $39,018.82. 

The  average  consumer  cost  per  year  would  then  become 
$14.75  instead  of  $1 1,  the  equipment  expense  $51  per  year  per 
kilowatt  demand  coincident  with  the  maximum  station  de- 


mand instead  of  $30,  and  the  output  cost  of  energy  $0.5 
per  kw-hour  instead  of  $0.0475.  Curve  "O"  is  the  unit  ct 
curve  similar  to  curve  "B,"  and  curve  "P"  the  consuni's 
monthly  bill  with  the  same  hours  of  use  as  shown  in  cu> 

This  analysis  would  be  incorrect  for  a  physical  and  - 
vestment  growing  property   except   for  off-peak  busin,. 
It  would  increase  the  cost  of  energy  to  the  short-hour  ur 
enormously,  and  not  in  the  proper  proportion,  as  the  pit 
increases.     The  analysis  is,  however,  useful  in  order  to 
tain  a  figure  per  unit  of  increased  sales  on  the  present  pi 
for  a  long-hour  consumer,  one  who  adds  materially  to 
load-factor  and  does  not  absorb  much  of  the  available 
pacity,  but  pays  a  fair  proportidnal  rate  of  return  and 
preciation  on  the  actual  use  of  energy.     Such  a  consul r 
on  a  hydroelectric  plant  might  be  very  profitable,  especi 
when  water  is  running  over  the  dam. 
In  fact,  the  cost  to  the  company  might  under  certain  c 
ditions    be    extremely    low, 
the   rate   of   return  and  dej  - 
ciation   could   not   be  equit:  ■■ 
subdivided    in    the   way   stat 
but  a  larger  percentage  of  tl 
two    costs    would    be   added 
better  the  load-factor,  in  or 
to   make   the   price   to  be  [ 
more  in  proportion  to  the  > 
of  other  sources  of  power  ( 
the  value  of  the  service  to 
consumer).     This  method  wc 
not  be  detrimental  to  maxin 
development      of      sales, 
would  have  a  tendency  to  ,1 
the      short-hour     consumer 
lower    rate    by    reason   of 
interest  and  depreciation  ear 
per  kw-hour  by   the  long-h 
off-peak  consumer,  and  still 
tain    the    proper    net    earni 
Another  method  which  is  1 
is  to  assume  that  the  propi 
consumer  is  being  served  : 
rate    which    is    considered 
to  the  company  and  all  its 
sumers,    then    to    assume 
service    would    be    disconi 
to    the   consumer   and  esl 
the  loss  or  benefit  to  the 
pany   and   its   other  consi 
from    an   operating  cost 
and    the    change    of   cosi 
service      to      the     other 
sumers    of   the   company,    in    relation    to   the  price 
The   following  is  an  example  of  a  method  used 
same  plant:     A  long-hour  customer  was  to  purchase  ei 
eighteen  hours  per  day  at  the  station  switchboard, 
demand  was  to  be  about  24  per  cent  of  the  maximui 
tion  demand ;  besides,  some  special  investment  had 
made  to  provide  the  service.    It  was  found  from  a 
analysis  that  this  customer  would  increase  the  load-: 
for  the  eighteen  hours  very  materially,  thereby  incn 
the  general  efficiency  of  the  plant.     Energy  could  bi 
on  the  basis  estimated  for  approximately  2  cents  pe: 
hour,  and  at  that  rate  the   consumer  would  pay  his 
expense,  interest  and  depreciation  and  the  plant  as  a  if 
be  benefited.     It  was  assumed  that  this  customer  wou  b' 
unprofitable   and   should   not   be   connected ;   but   afte 
analysis  the  contract  was  consummated  and  the  actu: 
suits  substantiated  the  estimates. 

Of  course,  no  example  will  fit  all  cases,  but  genera!  "i- 
ciples  can  be  arrived  at  and  then  each  specific  case  c:  be 
worked  out  more  easily.     No  doubt  when  the  fiuestii  01 
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eis  generally  better  understood  the  public  will  be  satis- 
dD  leave  the  destiny  of  a  property  to  its  logical  nian- 
st,as  long  as  it  is  known  that  the  public  is  receiving  good 
•ye  at  a  proper  price. 


THE  CONTRACTOR  AND  THE  CENTRAL  STATION. 


UPOOR  ECONOMY  OF  UNDERLOADED  ENGINES. 

3;  of  the  commonest  mistakes  made  in  purchasing  appa- 
u  lor  small  electric  power  plants  is  to  select  engines  of 
Ji'irge  size  that  one  of  the  engines  must  be  operated  at 
ve/  small  fraction  of  its  rated  load  for  a  large  per- 
il; e  of  the  time.     Non-technical  owners  and  engineers 

liited  operating  experience  often  fail  to  realize  how 
ickoal  is  wasted  in  this  way. 

\i illustration  of  this  was  recently  obtained  in  a  small 

itil  station  which  contains  one  simple  Corliss  engine 

vi^r  a  90-kw  generator  and  one  compound  condensing 

'oed   engine   driving   a    175-kw   generator.      The 

rator  is  operated  alone  e.\cept  during  the  peak- 

.  — 1.  Even  this  small  unit  is  only  about  one-quarter 
dt  during  daylight  hours.  On  one  occasion  recently 
erit  became  necessary  to  operate  the  large  unit  for 
tn-four  hours  the  coal  per  kw-hour  immediately  in- 
35I  about  25  per  cent  over  the  ordinary  running  con- 


V  iring  and  Illumination 


IE3ANGER  IN  IMPERFECT  GROUND    CONNEC. 
TIONS. 


^'ie  the  importance  of  grounding  secondary  circuits  in 

lef"  render  them  safe  against  the  possibility  of  acci- 

'lection  with  high-tension  wires  is  fairly  under- 

;>  generally  practised  by  the  large  electric-light 

•  ,-■ .    .  of  the  country,  there  is  perhaps  an  insufficient 

(reation  of  the  necessity  for  having  ground  connections 

pe'rct  condition.     A  poor  ground  connection  is  worse 

n  ^ne  at  all  on  account  of  the  sense  of  false  security 

ich<  inspires.    Whenever  there  is  a  connection  between 

'  '       n   lines   and   ordinary    lamp   circuits   there    is   a 

condition   because   of   the   possibility   that   some 

"ly  may  complete  the  connection  between  high- 

410  lilies  and  ground.     The   possibility  of  such   acci- 

its    increased  when  in  addition  to  the  accessible  lamp 

tls'nd  switches   there   is   added   a   ground   wire   run- 

ig  <\vn  a  pole  to  an  imperfect  ground,  the  wire  being 

>os<  so  that  it  is  possible  for  persons  or  animals  to 

ne     contact  with  it. 

*roid  rods  or  plates  in  dry,  sandy  or  rocky  soil  are  of 
y  icertain  value  and  should  not  be  depended  upon. 
Krver  possible  ground  connections  to  water  pipe  should 
sec.'ed.  The  ineffectiveness  of  ground  connections  in 
',  Sidy,  rocky  soil  has  been  many  times  tested  and  a 
St  »plorable  practical  test  of  the  poor  quality  of  such 
merons  was  recently  made  by  a  central  station  operat- 
innorthern  Michigan.  This  company  grounded  its 
onc-y  wires  to  a  guy  wire,  the  anchor  of  which  was 
'Ug'  to  be  buried  in  the  ground  far  enough  so  that  a 
xl  found  connection  was  secured.  .An  accidental  con- 
■tiot  between  high-tension  and  low-tension  wires  oc- 
redthereby  rendering  the  guy-wire  ground  connection 
'e  cause  there  was  insufficient  contact  with  moist 
™  ■  cause  the  fuses  on  the  high-tension  line  to  open. 
"•S'l.as  killed  by  coming  in  contact  with  the  guy  wire, 
'etenary  surgeon  coming  along  later  to  investigate  the 
"I'tn  of  the  calf  leaned  against  the  guv  wire  and  was 
5ki!d.  ' 


In  reviewing  the  relation  between  the  contractor  and  the 
central  station  under  the  general  conditions  prevalent  in 
large  cities,  Mr.  .Arthur  W  illiams,  of  the  New  York  Edison 
lonipany,  in  a  jiaper  presented  at  the  recent  annual  con- 
vention of  the  .\ational  Electrical  Contractors'  Association, 
grouped  contractors  as  a  whole  into  three  classes.  He 
stated  that  tlie  relation  of  each  one  of  these  classes  toward 
the  central  station  differs  materially,  but  that  in  every  case 
considerable  light  is  shed  on  the  reason  why  a  central 
station  is  so  willing  to  meet  the  contractor  more  than  half 
way. 

The  first  class  mentioned  comprises  contractors  who  con- 
stitute in  reality  engineering  firms.  They,  as  well  as  their 
financial  resources,  are  so  great  as  to  enable  them  to  enter 
upon  operations  requiring  large  outlays  of  capital.  The 
work  performed  by  them,  such  as  the  wiring  of  large  office 
buildings,  hotels,  department  stores,  etc,  is  of  a  size  to 
bring  up  the  question  whether  the  energy  should  be  sup- 
plied from  a  private  plant  or  purchased  from  the  central 
station.  This  question  is,  of  course,  settled  by  the  owner, 
acting  under  the  advice  of  his  consulting  engineer,  but 
Mr.  Williams  contended  that,  even  if  the  character  of  the 
service  be  decided  before  letting  the  contract  for  the  elec- 
trical work,  the  contractor  himself  will  often  e.xercise  a 
wide  range  of  influence.  The  influence,  indirect  though 
it  may  be.  is  distinctly  weighty,  and  to  have  a  firm  of 
some  standing  look  unfavorably  upon  central-station  serv- 
ice augurs  ill  for  that  service.  In  installations  where  the 
conditions  mentioned  do  not  e.xist  contractors'  recom- 
mendations for  or  against  the  central-station  service  very 
often  largely  influence  the  decision. 

The  second  class  of  contractors  referred  to  by  Mr. 
Williams  usually  do  business  on  a  considerably  smaller 
scale  than  the  first  class  and  limit  their  range  of  activity 
to  a  single  city  as  a  rule,  or  in  the  direction  of  residences, 
apartment  houses  or  loft  buildings.  The  offices  of  these 
contractors  are  frequently  used  for  display  purposes,  and 
they  promote  in  no  small  degree  the  many  uses  of  elec- 
tricity which  naturally  redound  to  the  profit  of  the  centra! 
station.  Moreover,  from  this  second  group  the  great  engi- 
neering contractors  develop,  so  that  the  service  any  one  of 
them  gets  from  the  central  station  at  first  has  much  to 
do  with  his  opinion  when  his  business  expands. 

The  third  kind  of  contractor  is  usually  found  in  a  less 
prosperous  neighborhood  than  the  other  two,  and  his  work 
in  the  main  is  confined  to  small  lines  of  installations,  con- 
sisting chiefly  of  the  small  stores  and  cheaper  dwellings. 
Much  of  this  work  is  secured  through  personal  solicitation, 
and  many  of  the  persons  thus  often  brought  to  be  fairlv 
large  users  of  electricity  could  hardly  have  been  success- 
fully approached  by  a  central-station  agent.  Many  con- 
tractors notify  the  central-station  company  when  they  are 
asked  to  bid  on  isolated-plant  installations,  and  many  cen- 
tral stations  in  turn  refer  people  who  come  for  wiring  to  a 
number  of  good  contractors  in  their  locality.  Mr.  Wil- 
liams said  that  when  it  is  considered  that  from  one  of  the 
branch  offices  of  a  large  lighting  company  about  2000  con- 
tractors are  dealt  with,  and  these  are  located  so  closely 
together  that  within  eight  blocks  may  be  found  more  than 
a  dozen,  it  becomes  sharply  evident  how  much  good  feeling 
means  to  the  central  station.  Granting  the  value  of  the 
contractor  to  the  central  station,  Mr.  Williams  maintains 
that  the  latter  should  for  its  part  concede  freely  his  due. 

For  business  reasons,  as  well  as  for  abstract  justice,  Mr. 
Williams  said  that  the  central  station  should  afford  con- 
tractors fair  and  generous  treatment,  and  if  this  is  done 
the  contractor  will  in  almost  every  case  pass  on  to  his 
customers  the  impression  that  they  too  may  expect  fair 
dealings  from  the  central  station  and  proper  adjustment 
of  whatever  difficulties  may  arise.  The  central  station, 
according  to  Mr,  Williams,  also  owes  it  to  the  local  con- 
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tractors  to  keep  good,  straight,  competent  agents  in  the 
field.  The  contractor  in  building  up  his  own  trade  brings 
in  business  to  the  central  station,  and  obviously  the  latter 
should  do  its  part  in  reciprocating  the  favor.  As  a  part 
in  fulfilling  this  obligation,  the  central  station  should  do 
a  certain  amount  of  advertising  advising  the  use  of  elec- 
trical energj-  which,  although  of  a  general  nature,  brings 
in  returns  to  the  contractors  throughout  the  entire  terri- 
tory. It  is  also  due  to  the  contractors  that  the  central  sta- 
tion have  a  fair,  clear  and  impartial  schedule  of  rates,  such 
that  the  contractor  can  hope  to  obtain  business  under  them. 
Pointing  out  means  by  which  the  contractor  and  the  cen- 
tral station  can  co-operate  to  the  benefit  of  both,  Mr.  Wil- 
liams stated  that  the  contractors  would  find  it  greatly  to 
their  advantage  to  maintain  showrooms,  where  all  kinds 
of  devices  suitable  for  the  home  or  business  use  of  the 
locality  could  be  displayed.  The  contractor  being  more 
closeh'  in  touch  with  his  neighborhood,  his  display  will  be 
more  effective  than  one  undertaken  by  the  central  station, 
since  the  contractor  is  aiming  to  meet  and  stimulate  a  very 
local  rather  than  a  general  demand.  Mr.  Williams  stated 
that  there  is  abundant  opportunity  for  enormously  enhanced 
growth  and  the  application  of  more  efficient  methods  m 
the  electrical  field.  There  are  also  a  very  broadening  range 
of  appliances  by  which  electricity  can  be  advantageously 
utilized  and  a  grow'ing  interest  in  and  appreciation  of  their 
practical  benefit.  He  felt  that  the  contractors  should  do 
their  share  toward  accomplishing  this  growth,  and  from 
their  activities  in  the  past  he  was  confident  of  the  ultimate 
result. 


ONE-PIECE  VERSUS  TWO-PIECE  PUSH  SWITCHES. 


By  Eugene  E.  Smith. 
In  electrical  installations  careful  study  should  be  made  of 
all  points  in  connection  with  the  materials  used  and  their 
maintenance.  Each  article  selected  should  be  analyzed  as 
to  its  good  and  bad  points  in  cost,  construction  and  main- 
tenance. In  this  connection  the  flush  push-switch  problem 
is  often  overlooked,  and  the  cheapest  article  is  often 
selected,  with  bad  results.  The  field  of  push  switches  is 
wide,  and  prices  and  results  vary.  The  switches  are  divided 
into  two  general  groups,  the  one-piece  and  the  two-piece 
switch;  by  this  is  meant  one  in  which  the  mechanism  is 
permanently  fastened  to  its  shell  and  one  in  which  there  is 
a  detachable  mechanism.  The  one-piece  switch  has  been  in 
existence  since  the  beginning  of  electrical  control,  and  has 
been  improved  upon  from  time  to  time,  until  improvement 
had  to  take  a  long  jump  and  the  detachable-mechanism 
switch  was  evolved,  with  many  points  in  its  favor.  Granted 
that  the  action  of  one  mechanism  is  as  good  as  the  other 
under  conditions  that  are  ideal  but  which  seldom  obtain, 
the  danger  of  damage  in  the  case  of  the  one-piece  switch  is 
often  detrimental  to  the  proper  action  of  the  mechanism.  A 
favorable  point  to  the  credit  of  the  one-piece  switch  is  its 
first  cost.  The  cost  to  install  each  switch  is  equal,  but  the 
mechanism  of  the  one-piece  switch  is  liable  to  injury  from 
all  sources,  w-hile  in  the  two-piece  switch  the  shell  can  be 
installed  independently  of  the  mechanism;  that  is,  the  wires 
can  be  permanently  connected  and  a  protecting  sheet  placed 
in  the  shell.  The  mechanism  is  thus  not  liable  to  damage  bv 
plaster,  paint,  water,  etc.,  present  in  both  nev^f  and  old 
buildings.  These  points  are  very  often  overlooked,  while 
they  are  very  important  to  switch  maintenance.  Complaints 
are  very  often  lodged  against  a  non-operating  switch,  and 
in  the  majority  of  cases  defective  operation  is  due  to 
damage  caused  by  plaster  getting  in  the  mechanism, 
or  paint  causing  the  push  points  to  stick,  or  water  or  damp- 
ness causing  the  mechanism  to  rust.  These  defects  are 
likely  to  present  themselves  in  the  one-piece  switch,  because 
of  the  necessity  of  installing  the  sw-itch  before  work  is 
finished  in  the  building,  so  as  to  complete  the  electrical  con- 


tract on  time.     The  use  of  the  two-piece  detachable-mc, a 
ism  switch  avoids  all  this  trouble,  because  of  the  insta  tii 
of  the  shell  only,  thus  saving  the  mechanism  from  p(  ib 
damage    by  the  causes    given.     The    installation    o  tl 
mechanism  calls  for  so  little  additional  labor  that  neat .ui 
need  be  taken  of  it.     The  replacing  of  a  switch  mecli  is 
that  has  given  out  by  hard  usage  is  a  big  item  to  b  ;o 
sidered   when    making   the    initial   installation.     Thiiii: 
seem  a  consideration  that  is  a  great  distance  off,  but  i  oi 
can  judge  the  actual  operation  of  any  movable  raechiisi 
as  can  be  seen  by  the  guarantees  that  are  given,  whi(  si 
dom  run  over  two  years.     The  installation  of  a  push   it 
is  often  made  with  the  idea  that  it  will  last  as  long    t 
building;  but  that  is  poor  judgment,   and  the  questi  i 
replacement  should  be  taken  seriously.     The  replactie 
of  the  one-piece  switch  means  labor  and  cost  equal    ♦• 
first  installation  ;  that  is,  purchasing  a  complete  mecl 
and  shell,  disconnecting  wires  and  switch  and  recoiii 
wires  and  switch,  with  the  possible  breaking  of  win- 
bending  and  handling,  thereby  shortening  them  and 
ing  a  new  circuit  or  tap,  which  means  added  labor  a 
pense.     The  replacement  of  a  two-piece  switch  mea  , 
removal   of   the   plate,    the   pulling   out   of   the  de  b\ 
mechanism,  the  insertion  of  the  new  mechanism  a 
replacement  of  the  plate,  all  of  which  is  done  in  K 
than  it  takes  to  write  about  it.     The  cost  for  repla 
is  in  favor  of  the  two-piece,  detachable-mechanism 
In  making  replacements  damage  done  to  the  surr^ 
walls  has  to  be  considered,  if  it  is  done  in  a  plac 
looks  count  for  something,  as  in  a  hotel,  residence 
hall,  school,  office,  etc.     The  detachable-mechanism 
which  requires  little  labor  and  that  of  a  clean  natur 
scores   a  point.     Another  point  that  may  not  be  s 
but  is  worthy  of  consideration,  is  the  element  of  tini 
a  replacement  is  to  be  made,  say,  in  a  guest's  roo 
hotel.  There  need  nothing  be  said  regarding  which  s\ 
more  advantageous  under  these  conditions.   The  inst: 
of  a  one-piece  switch  under  similar  conditions  woul' 
that  the  electrician  would  have  to  take  tools,  an  ex 
lamp  cord  and  a  one-piece  switch.     Arriving  at  the 
he  would  have  to  disconnect  the  defective  switch  . 
connect  the  new  switch,  always  taking  the  precaut 
to  soil  the  walls.     There  are  a  number  of  instant  i- 
could  be  cited  to  the  credit  of  the  two-piece  deta  able 
mechanism  switch. 


ELECTRIC     LIGHTING    FROM    THREE-PH 
CIRCUITS. 

By  G.  P.  HoxiE. 
It  is  prevalent  practice  to  distribute  electrical  en , 
industrial  plants  by  means  of  the  three-phase  systei  pi"* 
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Fig.  1— Multiple  Single-Phase  Circuits  from  Three-Phase  '""^^ 

cipally  because  of  the  simplicity  and  reliability  of  is  iH' 
duction  motor.  Although  other  voltages  are  used,  (jand 
440  are  the  most  common.     Usually  the  proportioi  'f '  ' 
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MI  energ>'  generated  required  for  lighting  is  small.  Most 
o'it  is  utilized  for  motor  circuits  and  its  adaptability  for 
e^tric  lighting  is  of  secondary  importance.  Practically  all 
lilting  equipment  operates  only  from  single-phase  circuits; 
b  as  a  rule  it  is  not  advisable  in  industrial  plants  to  gcn- 
e  te  single-phase  current  solely  for  lighting  service.  "^  So 
S(ie  plan  must  be  adopted  whereby  single-phase  circuits  for 
tl  operation  of  lighting  equipment  can  be  arranged  from 
tbe-phase  circuits.  In  this  article  some  methods  of  doing 
tl';  are  discussed. 

:)ne  of  the  simplest  schemes  for  lighting  from  a  three- 
pjse  circuit  is  suggested  in  Fig.  i.     Single-phase  branches 

77irec-o/ia^K  trains 


F:   2— Series- Multiple    Single- Phase    Circuits    fr 
Circuits. 

artapped  from  the  three-phase  main  and  the  voltage  across 

■  --nch  will  be  the  same  as  that  between  any  two  wires 

lin.     In  arranging  circuits  after  the  manner  shown, 

'5  on  the  branch  circuits  should  be  so  divided  that 

■he  three  phases  will  be  about  equally  loaded.     That 

?  A,  B  and  C  (Fig.  i)  should  each  serve  groups  of 

appliances  of  approximately  equal  inputs.     Fusible 

-hould  be  inserted  in  each  branch  circuit  where  it 

from  the  mains. 

,   I  the  mains  have  a  potential  of  220  volts,  therefore 

incandescent  and  arc  lamps  can  be  fed  from  the 

-.    \\  ith  440-volt,  three-phase  mains  it  is  not  usual 

■t  single-phase  lighting  circuits  direct  to  the  mains. 

;'e  of  transforming  device  is  interposed  between  the 

>\  the  branch  lighting  circuits,  as  will  be  hereinafter 

-J. 

Vrbon-filament  incandescent  lamps  for  220  volts  cost  more 

th^  do  similar  lamps  for  no  volts  and  they  have  shorter 

iiV'  and  are  less  efficient  than  are  no-volt  lamps.    Conse- 

luitly  in  some  installations,  where  three-phase  energy  is 

' '"'^  3t  220  volts,  iio-volt  carbon  incandescent  lamps 

.ted  two  in  series  as  indicated  in  Fig.  2.     In  these 

ons  multiple  arc  lamps  are  used  that  are  built  for 

jpi.tion  on   220   volts.     Metallic-filament   lamps   for    no 
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Fig.  2.  When  ordering  metallic-filament  incandescent  lamps 
that  are  to  be  operated  two  in  series  it  should  be  specified 
in  the  order  that  the  lamps  are  for  scries  operation  so  that 
they  ran  he  especially  selected   for  this  service.     Metallic- 
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Fig.    4— fhree-Phase    to    Single-Phase     Panel     Box    for     Lighting 
System. 

filament  lamps  are  designated  by  their  nominal  inputs  in 
watts  and  two  lamps  of  the  same  nominal  input  may  vary 
considerably  in  actual  input.  If  two  such  lamps,  having 
dififerent  inputs,  are  connected  in  series  across  a  circuit  of 
twice  their  nominal  voltage,  one  of  the  lamps  may  be  con- 
siderably overloaded  and  will  have  a  correspondingly  shorter 
life. 

Two  plans  for  wiring  buildings  for  motors  and  lamps 
using  three-phase  sub-mains  are  shown  at  A  and  B,  Fig.  3. 
The  lighting  panel  box  used  is  shown  in  Fig.  4.  Both  of 
the  buildings  are  served  from  the  three-phase  main  in  the 
street  in  front  of  them.  In  the  plan  A  energy  for  both 
lamps  and  motors  is  taken  from  the  same  sub-main  which 
traverses  the  center  of  the  building,  while  at  B  individual 
sub-mains  are  arranged  for  lamps  and  for  motors.  Where 
it  is  essential  that  the  wiring  be  installed  economically  and 
the  motors  served  arc  of  small  size  the  plan  indicated  at  A 
can  be  used;  but  where  a  first-class  installation  is  desired  it 
is  better  to  divide  the  lamp  and  motor  sub-mains  as  sug- 
gested at  B.  The  disadvantages  of  plan  ^  are  (i)  that  the 
heavy  momentary  currents,  drawn  by  the  motors  at  times 
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Fig-   3— wiring   from   Three-Phase 


«'  'jare  cheaper,  more  efficient  and  have  longer  lives  than 
"n  ir  ones  for  220  volts  and  have  more  rugged  filaments, 
en  are  Jess  liable  to  breakage.  For  these  reasons  metal- 
c-l^ment  lamps  are  sometimes  connected  as  outlined  in 


Fig.  5 — A   Three-Phase   Distribution  System. 

of  starting  or  of  changes  in  load,  may  cause  poor  voltage 
regulation  and  the  consequent  unsteadiness  of  light,  and  (2) 
that  trouble  on  the  motor  circuits  may  melt  the  main  fuse 
and  extinguish  all  of  the  lights.     It  is  assumed  for  plans  A 
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and  B  tliat  the  voltage  regulation  on  the  main  in  the  street 
is  got)d.  With  plan  B  conditions  on  the  motor  circuits  can- 
not to  any  extent  affect  the  regulation  on  the  lighting  sub- 
main,  as  it  is  independent  and  the  fuses  protecting  the  motor 


into  a  distribution  box  for  motor  circuits  and  into  one 
lamp  circuits.  The  storehouse  is  served  by  a  small  feei 
terminating  in  a  lighting  distribution  box.  If  the  buildii. 
have  but  one  story,  motor  branch  circuits  might  feed  dir 
from  the  distribution  boxes,  or  mains  might  be  carried  frii 
them  the  length  of  the  buildings  and  motor  branch  circiii 
would  be  connected  to  the  main  as  outlined  at  B,  Fig. . 
Lighting  circuits,  if  the  buildings  of  Fig.  5  were  all  of  c: 
story,  might  be  arranged  as  detailed  in  Fig.  35  and  Fig). 
If  the' buildings  were  of  more  than  one  story,  the  plan 
Fig.  6  could  be  adopted.  In  this  diagram  fuses  and  switc', 
are  not  indicated.  From  the  feeder  box  mains  are  carr  i 
to  the  distribution  boxes,  for  motor  and  for  lamp  circu  . 
which  are  located  in  the  basement.  From  the  distribut  1 
boxes  risers  are  carried  through  the  floors  above  and  pa ! 
boxes  are  located  on  each  floor.  Only  one  set  of  risers  ;i 
panel  boxes  is  indicated  in  Fig.  6,  but  with  a  building  c;- 
ering  a  large  area  several  sets,  duplicates  of  those  she 
might  be  necessary.     The  distribution  boxes  in  the  baseni 


Fig.  6 — Plan  of  Wiring  for  Building  of  Several  Stories. 

sub-main  can  melt  without  extinguishing  the  lights,  because 
only  energy  for  motors  feeds  through  them. 

In  Fig.  4  is  delineated  a  method  of  arranging  a  panel  box 
that  might  be  used  in  plan  A  or  B,  Fig.  3.  Three  con- 
ductors are  "tapped"  to  the  three-phase  sub-main  and  car- 
ried, through  fuses,  to  the  three  busbars  of  the  panel  box. 
In  the  panel  box  the  single-phase  branch  circuits  are  con- 
nected successively  across  each  of  the  phases,  in  rotation, 
so  that  the  lighting  load  will  tend  automatically  to  balance 
itself.  Edison  plug  cut-outs  are  interposed  between  the  bus- 
bars and  the  terminals  of  the  single-phase  branch  circuits. 
The  scheme  of  connections  indicated  in  the  panel  box  of 
Fig.  4  is  merely  an  elaboration  of  that  suggested  in  Figs. 
I  and  2.  In  Fig.  4,  if  the  sub-mains  operated  at  220  volts, 
220-volt  incandescent  lamps  would  be  used,  or  iio-volt 
lamps  might  be  used  in  groups  of  two  in  series  like  the  ar- 
rangement of  Fig.  2.  If  the  sub-main  pressure  was  no 
volts,  no-volt  lamps  would  be  used  on  the  branch  circuits. 
If  the  voltage  on  the  sub-main  was  440,  some  other  method 
would  be  utilized  as  hereinafter  outlined. 

A  three-phase  distribution  system  for  an  industrial  plant 
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Fig.   8 — Auto-transformer 


would,  in  such  a  case,  be  so  arranged  that  all  of  the  riser 
which  would  be  mains — would  feed  from  them.  It  migln 
desirable  in  some  instances  to  carry  individual  mains  f' 
one  of  the  distribution  boxes  to  each  of  the  panel  ho 
or  to  a  group  of  two  or  three  panel  bo.xes.  This  plan  wr 
probably  be  followed,  particularly  with  the  electric-1 
circuits,  if  a  building  of  six  stories  or  over  were  being  \vi 
The  reason  for  this  is  that  circuits  can  be  designed  to  1 
vide  closer  voltage  regulation  if  small  groups  of  box< 
rather  than  large  groups — located  reasonably  close  togei 
are  each  fed  with  an  individual  main. 

Because  they  are  very  economical  of  copper  and  peiil 
the  use  of  individually  fed  i  lo-volt  incandescent  la 'S 
(instead  of  two  no-volt  lamps  in  series)  iio-220-volt  th 
wire  circuits  are  very  extensively  used  for  distributing  e 
tical  energy  for  interior  lighting.  Three-wire,  110-220- 
alternating-current  circuits  can  be  obtained  from  220- 
single-phase.  alternating-current  circuits  with  an  auto-tr 
former  as  shown  in  Fig.  7.  How  this  principle  is  applie 
three-phase  circuits  will  be  shown  later.  Auto-transff 
ers  for  this  and  similar  services  are  regularly  manufart 
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Fig.  7 — Diagram   of  Three- 
wire    Auto-transformer. 


Fig.  9— Three-Wire,  440- Volt 
Auto-transformer    Diagram. 
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Fig.    10 — Three-Wire   Systems    Bal- 
anced on  a  Three-Phase  System. 


is  indicated  in  Fig.  5.  An  individual  three-phase  feeder 
is  carried  from  the  generating  station  to  each  of  the  build- 
ings on  the  property.  Just  within  each  of  the  three  larger 
buildings.  Shops  I,  II  and  III,  the  feeder,  after  passing 
through  a  service  switch  and  fuses,  is  divided  and  carried 


and  are  usually  arranged  in  standard  transformer  cas'  a* 
suggested  in  Fig.  8.  The  load  on  such  an  auto-transfo  ler 
is  equal  to  the  difference  in  the  loads  on  the  two  sidi  of 
the  three-wire  system  and  the  size  of  the  auto-transfo  ler 
to  be  used  can  be  determined  accordingly.     For  exarle: 
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the  load  on  one  siJe  of  a  three-wire  system,  like  that 
■  Fig.  7,  were  100  amp  and  the  load  on  the  other  side  were 
^0  amp  the  auto-transformer  would  be  loaded  with  but 
;o  —  100  ^  50  amp.  The  amount  of  unbalance  that  should 
•  provided  for  in  each  case — hence  the  size  of  the  auto- 


Fig.  11 — Auto-transforme 


tmsformer — is  determined  by  local  conditions.  If  there 
issrobability  of  great  unbalance  and  if  the  lamps  must  be 
k»t  burning  at  any  reasonable  cost,  it  should  be  assumed 
th  one  side  of  the  three-wire  system  may  be  fully  loaded 
wlc  there  is  no  load  on  the  other  side.  This  would  mean 
tlj  the  auto-transformer  should  have  a  rating  equal  to  the 
aire  load  on  one  side  of  the  three-wire  system.  However, 
iniractice  the  amount  of  unbalance  does  not,  where  branch 
ciuits  are  carefully  laid  out,  often  exceed  10  per  cent  of 
th  total  load.  On  this  basis  the  rating  of  an  auto-trans- 
fener  should  be  10  per  cent  of  the  total  load  to  be  con- 
n<;ed  to  it.  In  some  installations  the  amount  of  unbalance 
oia  three-wire  system  is  very  small,  not  exceeding  5  per 
CK  at  any  time.  But  in  other  cases  the  unbalance  may  be 
asiigh  as  15  per  cent  or  even  30  per  cent.  A  10  per  cent 
uralance  is  probably  a  fair  average  working  amount. 

<  an  auto-transformer  is  selected  on  the  basis  of  slight 
uialance,  say  10  per  cent,  and  the  unbalance  becomes 
<-\.;s,ve,  there  is  not  very  much  that  can  happen  if  all  cir- 
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^'B-   12— Lighting   and   IVIotor   Feeder   Lay-Out. 

cu'  are  properly  protected  by  fuses.  \'oltage  above  normal 
m^for  a  time  be  impressed  on  the  lamps  on  one  side  of  the 
f'-wire  system  if  a  fuse  is  melted  by  overload,  or  cur- 
rer;  may  flow  that  are  great  enough  to  melt  fuses,  ex- 
"nushing  or  dimming  the  lights.     But  these  difficulties  re- 
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veal  themselves,  are  readily  corrected  and  ordinarily  do  no 
serious  harm. 

Inasmuch  as  auto-transformers  can  be  purchased  that  are 
mounted  within  weatherproof  cast-iron  cases  they  can  be 
arranged  on  the  outside  walls  of  buildings  or  on  poles. 
Apparently  there  are  no  specific  rules  governing  the  installa- 
tion of  large  auto-transformers,  or  balance-coils  as  they  are 
sometnnes  called  in  the  National  Electrical  Code.  For  this 
reason  it  would  probably  be  best  to  confer  with  the  local 
mspection  bureau  before  making  an  installation  to  find  just 
what  the  district  representative  would  require.  It  is  prob- 
able that  the  rules  that  govern  the  installation  of  transform- 
ers would  also  govern  the  installation  of  auto-transformers. 
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Fig.   13— mree-Wire,   Three-Phase  Circuit  tor  IVIotors  and   Lamps, 


That  is,  they  must  not  be  placed  inside  of  buildings,  except 
stations  and  substations,  without  special  permission,  and 
when  they  are  placed  inside  of  buildings  certain  precautions 
must  be  taken  to  prevent  the  spread  of  fire  in  the  event  of 
the  oil  in  the  cast-iron  case  becoming  ignited.  A  fireproof 
inclosure  of  some  sort,  well  ventilated  to  carry  away  oil 
fumes,  would  probably  be  required  in  buildings  other  than 
stations  and  substations. 

Three-wire  circuits  are,  with  auto-transformers,  obtained 
from  220-volt,  three-phase  circuits  by  connecting  an  auto- 
transformer,  like  that  of  Fig.  7,  across  any  one  or  across 
each  of  two  or  of  the  three  phases.  In  Fig.  10  a  diagram 
is  shown  of  three  auto-transformers,  each  serving  a  three- 
wire  circuit  and  each  connected  across  one  of  the  three 
phases.  Three-wire  iio-220-volt  circuits  can  be  obtained 
from  any  one  of  the  phases  of  a  440-volt,  three-phase  sys- 
tem by  using  an  auto-transformer  such  as  that  indicated 
diagramatically  in  Fig.  9.  Equipment  for  this  service  can 
be  purchased  from  any  of  the  principal  builders  of  trans- 
formers. 

Transformers  can,  of  course,  be  used  for  any  application 
shown  herein  for  auto-transformers.     But,  as  a  rule,  trans- 


Fig.   14 — Lighting   Circuits   Fed  Through   Transformers. 

formers  for  a  given  application  will  be  more  expensive  than 
auto-transformers.  This  is  because  a  transformer  has  tv/o 
windings,  a  primary  and  a  secondary,  and  because  a  trans- 
former must  always  have  a  rating  equal  to  the  full  load  on 
the  three-wire  system.     It  should  be  noted  that  an  auto- 
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transformer,  arranged  between  a  single-phase  and  a  three- 
wire  system,  must  have  sufficient  rating  to  accommodate  the 
full  load  current  in  the  line  wires  of  the  single-phase  system 
unless  the  voltage  across  the  outside  wires  of  the  three-wire 
system  is  impressed  on  the  auto-transformer.  I'^or  example, 
an  auto-transformer  operating  as  indicated  in  Fig.  7  need 
not  necessarily  be  of  sufficient  size  to  accommodate  the 
primary  current  in  the  220-volt  line,  while  the  auto-trans- 
former suggested  in  Fig.  9  must  be  of  a  rating  to  accommo- 
date the  primary  current  in  a  440-volt  line.  Transformers 
possess  one  advantage  over  auto-transformers.  With  auto- 
transformers  the  secondary  circuits  are  electrically  con- 
nected to  the  primary  circuit  and  a  ground  on  the  secondary 
circuit  may  have  the  same  effect  as  one  on  the  primary  cir- 
cuit. Furthermore  the  secondary  circuits  are  at  primary 
potential  above  ground  and  may  give  a  severe  shock  to  a 
person  coming  in  contact  with  them  if  there  is  a  ground  on 
the  primary  circuit — and  there  usually  is.  With  the  trans- 
former there  is  no  electrical  connection  between  primary 
and  secondary  circuits,  so  neither  of  the  above  objections 
holds. 

When  auto-transformers  are  used  on  three-phase  circuits 
to  feed  three-wire  systems  they  should  be  connected  on  the 
three  phases  as  outlined  in  Fig.  10.  The  three-wire  mains 
and  the  branch  circuits  for  lighting  should  be  so  loaded  that 
each  phase  vv-ill  be  almost  equally  loaded.  Some  unbalanc- 
ing will  not  appreciably  aflect  the  operation  of  the  three- 
phase  system.  Just  the  amount  of  unbalancing  that  would 
be  permissible  is  determined  by  the  characteristics  of  the 
three-phase  generator,  the  load  on  it,  and  by  the  character 
of  the  equipment  connected  to  the  three-phase  circuits.  It  is 
probable  that,  with  the  average  generator,  there  can  be, 
when  it  is  operating  at  about  full  load,  a  load  unbalance  of 
possibly  25  per  cent  between  the  most  lightly  and  the  most 
heavily  loaded  phases  without  the  voltage  regulation  being 
affected  enough  to  make  trouble. 

Suggested  in  Fig.  11  is  an  arrangement  of  equipment  in 
an  industrial  building  whereby  three-wire,  llo-220-volt 
lighting  circuits  are  fed  through  an  auto-transformer  from 
a  three-phase  feeder.  On  entering  the  building  from  the 
subway,  the  three-phase  feeder  enters  a  feeder  box  where 
mains  are  branched  from  it.  One  phase  only,  for  lighting, 
continues  to  the  auto-transformer,  and  the  other  three-phase 
branch  for  motor  circuits  is  carried  into  the  three-phase  dis- 
tribution box.  From  this  box  mains  are  carried  to  panel 
boxes  located  about  the  building.  From  the  auto-trans- 
former the  three-wire  main  enters  the  three-wire  lighting 
distribution  bo.x.  From  this  box  three-wire  mains  are  run 
to  lighting  panel  boxes  situated  in  the  various  departments 
in  the  structure.  From  the  panel  boxes  single-phase 
branches  are  brought  out  and  to  these  branches  the  electric 
lamps  are  tapped.  The  method  of  Fig.  11  resembles  some- 
what the  scheme  indicated  in  each  of  the  buildings  of  Fig.  5. 
The  difference  is  that  in  Fig.  5  the  lighting  mains  are  three- 
phase  while  in  Fig.  11  they  are  three-wire. 

A  single  auto-transformer,  like  that  in  Fig.  11,  on  one 
phase  of  a  three-phase  system  might  unbalance  the  system 


excessively,  but  this  can  be  avoided  by  installing  an- 
transformers  in  other  buildings  on  the  other  phases.  '  e 
connections  for  the  auto-transformer  in  Fig.  11  are  she  n 
in  Fig.  9. 

It  is,  as  hereinbefore  outlined,  often  desirable  to  in:  11 
individual  feeders  for  lamps  and  for  motors.  This  apf  :s 
whether  auto-transformers  are  used  or  not.  In  Fig.  i  is 
shown  the  feeder  layout  for  a  manufacturing  plant  genet- 
ing  220-volt,  three-phase  energy  and  using  separate  M- 
ers  for  motor  and  for  lamp  circuits.  The  pressure  on  le 
three-phase  motor  feeders  is  220  volts  and  that  on  the  Hit. 
ing  three-wire  feeders  is  110-220  volts.  Auto-transforrrs 
connected  as  shown  in  the  feeder  diagram,  Fig.  13,  -e 
utilized  to  obtain  three-wire  circuits  from  the  three  phr  s. 
The  notation  on  this  diagram  corresponds  with  thatm 
Fig.  12  and  indicates  how  the  motor  and  the  lamp  fee  > 
are  apportioned. 

In  at  least  one  factory  the  method  of  lighting  from  tl 
phase  circuits  shown  in  Fig.  14  has  been  used.    The  ths- 
phase  mains  operate  at  440  volts  and  at  each  lighting  piel 
box  a  transformer  is  installed  which  reduces  the  pres'rr 
to  no  volts  for  the  lighting  circuits.     Three-phase  bus!-?, 
fed  by  the  transformer  secondaries,  are  arranged  in  ;h 
box  and  from  these  buses  single-phase  branches  are  taf,-d 
The  connections  within  the  lighting  panel  boxes  are   b 
stantially  the  same  as  those  indicated  in   Fig.  4.    Tl 
phase  motors  operate  from  the  same  mains  that  suppl) 
lighting  energy. 


Letter  to  the  Editor. 


Electrical  and  Other  Causes  of  Fire. 

To  the  Editor  of  Electrical  World: 

It  appears  to  be  the  rule  to  ascribe  to  an  electrical  i 
the  origin  of  a  fire  when  the  real  cause  is  not  known 
recent  experience  of  the  Terrell  Electric  Light  Com] 
of  which  the  writer  is  manager,  indicates  one  of  the  c: 
of  fire  which  seem  to  have  been  overlooked,  and  whi' 
other  cases  may  be  attributed  to  electric  wires.  Ii 
morning  a  fire  was  discovered  in  the  roof  of  the  b' 
room  of  the  Terrell  Electric  Light  Company  and  wa  ;x- 
tinguished  before  any  damage  was  done.  Upon  a  thorfh 
examination  it  was  found  that  in  four  separate  f 
accumulations  of  soot  and  dust,  which  had  settled  0 
truss  joists  of  the  boiler-room  and  on  the  iron-stack  br 
ing,  were  afire,  and  there  appears  to  be  no  doubt  tha 
origin  of  the  fire  was  from  spontaneous  combustic 
such  a  small  pocket  of  soot  and  dust.  This  evidence  r 
it  clear  that  many  fires  attributed  to  incendiarism,  el 
wires  and  bad  fuses  may  be  caused  by  an  accumulati 
old  rags  and  clothing,  soot  and  dust  covered,  in  attic 
out-of-the-way  places.  If  attics  and  closets  of  resid 
were  cleaned  up  occasionally,  we  should  probably 
fewer  fires. 

Terrell,  Tex.  E.  D.  Kei 
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Generators,  Motors  and  Transformers. 

Characteristics  of  the  Mercury-Arc  Converter. — J.  W. 
Elliott  and  S.  C.  Parsons. — A  record  of  experiments 
made  upon  a  200-volt,  50-cycle  mercury  arc,  delivering  10 
amp  direct  current  at  1 10  volts.  An  investigation  was 
made  of  the  changes  taking  place  in  the  state  of  the  arcs 
during  their  passage  from  the  anode  to  the  cathode.  Re- 
ferring to  Fig.  4,  the  interval  during  which  an  arc  exists 
between  either  C,  or  C^  and  D  is  o.oi  second,  which  is  too 


short  to  permit  the  changes  to  be  perceived  by  r**^' 
vision.  The  authors  adopted  a  stroboscopic  raeth  o» 
viewing  the  arcs  during  their  various  stages.  Fo  tn'S 
purpose  a  disk  of  stiff  paper  having  three  slits  spac(  3^ 
electrical  degrees  apart  was  mounted  on  the  shaft  ■  '"' 
six-pole  alternator  supplying  energy  to  the  convertei  oy 
shifting  the  position  of  the  disk  with  reference  1  the 
poles  on  the  alternator,  the  arcs  were  viewed  in  v  lous 
conditions,  just, as  though  each  condition  viewed  rei  med 
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onstant.  Photographs  obtained  stroboscopically  sliowed 
hat  the  time-angles  of  overlap  at  the  two  anodes  are 
videly  ditYerent,  being  about  15.5  electrical  time  degrees 
it  one  anode  and  about  70  degrees  at  the  other  anode. 
Oscillographs  taken  of  the  wave-form  of  voltage  revealed 
I  lack  of  symmetry  in  the  positive  and  negative  half- 
vaves.     The  authors  expressed  the  opinion   that  this   re- 


Flg.    1 — Wave-Form    of    Alternator    Supply    Voltage. 


ult  was  attributable  to  a  difference  in  the  inductance  in 
ne  anode  as  compared  with  that  in  the  other,  due  to  tlie 
k>$ition  of  the  inductance  coil  in  the  direct-current  cir- 
Kiit,  which  was  placed  in  close  proximity  to  the  inductance 
h  one  of  the  anode  circuits  which  is  wound  on  the  end 
if  the  transformer  coil.  Fig.  i  is  the  voltage  wave  of  the 
'Itemator  when  the  converter  was  delivering  9.7  amp  to 

carbon-filament  lamp.  The  unidirectional  voltage  ob- 
lined  directly  from  the  converter  at  this  load  is  shown 
h  Fig.  2,  while  Fig.  3  shows  the  unidirectional  voltage 
<livered  to  the  load  circuit,  the  effect  of  the  inductance 
toil  G  (Fig.  4)  being  very  marked  in  smoothing  out  the 
.ave-form. — Lond.  Electrician,  July  14. 

Transformers  for  Metallic-Filament  Lamps. — F.  Niet- 
AMUER. — An  illustrated  article  on  tests  of  transformers 
lade  by  a  German  company  for  operating  low-tension 
letallic-filament  lamps  from  commercial  supply  mains, 
he  transformer  is  always  switched  in  or  out  on  the 
rimary  (network)  side,  so  that  the  no-load  losses  are 
voided.  It  is  possible  to  use  lamps  as  small  as  5-cp, 
^-volt  on  200  to  500-volt  mains.  The  price  is  less,  the 
becific  consumption  in  watts  per  cp  is  less,  and  the  life 
iuch  longer  than  with  ordinary  iio-volt  lamps.  In  some 
>ses  the  watts  consumed  per  cp  by  such  a  low-voltage 
(rap,  together  with  transformer,  are  less  than  those  con- 
imed  by  an  ordinary -voltage  lamp  without  transformer. 
Jie  author  gives  the  results  of  tests  of  such  small  trans- 
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rmers.  The  efficiency  determined  for  six  different  sizes 
iries  between  88.3  and  98.9  per  cent,  figures  being  also 
Ven  for  voltage  drop,  powder  factor,  etc.  The  author 
lally  gives  the  accompanying  comparative  figures  for  a 


13-  2— Unidirectional   Voltage  Obtained   Directly  fror 

i>volt,  i6-cp  metallic-filament  lamp  without  transformer 
'd  a  14-volt,  i6-cp  metallic-filament  lamp  with  trans- 
i.Tner.  The  figures  refer  to  one  i6-cp  lamp. 
iThis  computation  shows  that  after  3000  hours  of  bum- 
pi  the  transformer  has  not  only  paid  for  itself,  but  haf 
«':omplished  a  saving  of  65  cents. — Elek.  u.  Masch. 
Vienna),  April  30. 


Lamps   uiid    Li^htin);. 

Tests  of  Reflectors. — Leonard  Murphy  and  H.  L.  Mor- 
gan.— A  report  of  candle-power  distribution  tests  made 
upon  a  240-volt,  60.5-watt  osram  lamp  with  and  without 
reflectors.  The  bare  lamp  gave  a  mean  spherical  candle- 
power  of  36.3.  When  equipped  with  two  types  of  pris- 
matic reflectors  the  mean  candle-power  became  29.5  and 
29.8;  with  a  conical  opal  shade  10  in.  in  diameter,  5  in. 
deep,  the  mean  candle-power  was  29.8;  with  an  enameled 


Fig.  3— Wave- Form  of  Unidirectional  Voltage  to  External  Circuit, 

iron  shade  of  the  same  size  and  shape,  the  mean  candle- 
power  was  20.95;  when  inclosed  by  a  silvered  glass  re- 
flector 8  in.  in  diameter,  the  mean  candle-power  was  29.4. 
Illumination  tests  were  made  with  all  of  these  equipments 
except  the  last  in  a  room  42.5  x  23.0  x  12.5  ft.  high,  hav- 
ing light-brown  walls  and  ceiling  of  poor  reflecting  qual- 
ity, use  being  made  of  twenty  equally  spaced  lighting  units. 
Defining  as  the  illumination  efticiency  the  ratio  of  the 
useful  flux  at  the  table  level  to  the  total  flux  produced 
by  the  lamps,  it  was  found  that  the  cflnciency  had  the 
following  values  :  Bare  lamp,  32.2  per  cent ;  concentrating 
prismatic  reflector,  46.8  per  cent;  diffusing  prismatic  re- 
flector, 43.7  per  cent;  conical  opal  shade,  48.8  per  cent, 
and  enameled  iron  shade,  42.8  per  cent.  As  a  result  of 
the  tests  the  authors  concluded  that  shades  of  the  opal, 
prismatic  or  silvered-glass  varieties  may  be  expected  to 
absorb  from  17  to  20  per  cent  of  the  light;  that  with  bare 
lamps  about  30  per  cent  of  the  flux  produced  is  available 
at  the  table  level;  with  the  most  effective  shades  this 
may  be  increased  to  50  per  cent;  that  for  rooms  illumi- 
nated from  a  large  number  of  well-distributed  points,  the 
height  being  great  as  compared  with  the  distance  between 
them,  it  is  not  necessary  to  use  a  shade  which  produces 
exactly  any  particular  form  of  candle-power  distribution, 
but  the  light  should  be  directed  generally  downward,  or 
upward  if  a  clean,  white  ceiling  is  available  for  reflection. 
-Additional    observations    relating    to    the    distribution    of 


illumination  led  to  the  conclusion  that  the  illumination  of 
an  interior  may  be  very  non-uniform  without  this  fact 
being  apparent,  especially  when  the  illumination  is  partly 
or  wholly  indirect;  that  shadows  are  more  or  less  objec- 
tionable according  to  their  sharpness  of  definition,  and 
that,  in  general,  they  tend  to  lower  the  practical  efl^ciency 
of  illumination. — Lond.  Elec.  Review,  July  7  and  14. 
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Lighting  of  Chicago  Passenger  Station. — C.  A.  Luther. 
— An  illustrated  article  describing  the  electric  lighting 
equipment  of  the  new  Chicago  passenger  station  of  the 
Chicago  &  Northwestern  Railway.  The  station  building 
occupies  a  ground  area  of  320  x  21S  ft.,  and  contains  a 
main  wating-room  100  x  200  ft.,  with  a  height  of  85  ft. 
This  room  is  illuminated  artificially  by  reflected  indirect 
light  from  420  250-watt  tungsten  lamps  hidden  from  view 
behind  a  ledge,  and  by  direct  light  from  fourteen  electro- 
liers suspended  between  the  pillars  on  each  side  of  the 
waiting-room.  Each  fixture  is  equipped  with  one  iso-watt 
and  twelve  loo-watt  tungsten  lamps.  At  each  end  of  the 
room  are  four  standards,  each  carrying  thirteen  tungsten 
lamps.  A  mailroom  on  the  street  level  is  equipped  with 
mercury-vapor  lamps.  At  all  other  places  tungsten  lamps 
are  employed,  the  ratings  varying  from  150  watts  for 
general  illumination  to  25  watts  for  signs. — Amcr.  Gas  Lt. 
Jour.,  July   17  and  24. 

Standard  Specifications  for  Street  Lighting. — The  issue 
contains  answers  to  a  list  of  queries  regarding  the  framing 
of  standard  specifications  for  street  lighting  submitted  to 
various  authorities  in  the  United  States  and  on  the  Con- 
tinent. A  summary  of  the  views  held  by  these  author- 
ities as  given  in  tabular  form  is  about  as  follows :  The 
specifications  should  contain  a  statement  of  the  electrical 
energy  or  gas  to  be  consumed,  but  not  necessarily  the 
amount  of  light  produced.  The  illumination  should  be 
measured  in  a  horizontal  plane  at  a  stated  height  above 
the  ground,  measurements  being  preferabl)'  made  of  both 
the  minimum  and  mean  values.  The  contract  should  de- 
mand preliminary  laboratory  tests  supplemented  by  periodi- 
cal tests  of  the  actual  lighting  conditions  when  the  lamp 
is  in  position.  No  specific  color  of  the  light  should  be 
prescribed. — Lond.  ///.  Eug..  July. 

Generation,   Transmission   and    Distribution. 

Water-Poivcr  Plant  for  Constantinople. — L.  Ostertag. — 
An  article  on  the  possibility  of  supplying  electrical  energy 
for  traction  and  lighting  purposes  to  the  city  of  Constanti- 
nople, either  by  developing  on  the  European  side  the 
Maritza  River  water-power  with  a  transmission  line  of 
200  km  (120  miles)  or  by  developing  in  Asia  the  Sakaria 
water-power,  with  a  transmission  line  of  130  km  (78 
miles).  The  latter  project,  which  would  represent  a  very 
large  source  of  power,  is  discussed  in  some  detail  and 
believed  to  be  practical,  although  the  time  is  not  yet  ripe 
for  its  realization. — Elck.  u.  Masch.  (Vienna),  April  30. 

Spontaneous  Combustion  of  Coal. — S.  W.  Parr  and 
F.  W.  Kressmann. — Wherever  large  quantities  of  bitumi- 
nous coal  are  stored  the  danger  arising  from  spontaneous 
combustion  must  be  taken  into  consideration.  As  a  result 
of  fifteen  series  of  tests  made  upon  Illinois  bituminous 
coal,  the  authors  determined  the  cause  for  oxidation  of  the 
coal  in  its  various  stages  and  suggested  the  following 
precautionary  methods  for  minimizing  the  danger  of  spon- 
taneous combustion :  the  avoidance  of  any  external  source 
of  heat  which  may  increase  the  temperature  of  the  mass 
of  coal:  the  elimination  of  finely  divided  coal;  maintaining 
continued  dryness  in  storage,  or  submerging  the  coal. — 
Bulletin  No.   46,  Univ.  of  111. 

Traction. 

Low-Speed  Locomotii'e. — An  illustrated  description  giv- 
ing details  of  a  35-ton,  220-volt  direct-current  locomotive 
constructed  for  hauling  coke  at  the  Woodward  (Ala.) 
Iron  Works.  The  motors  develop  a  tractive  force  of  10.- 
000  lb.  at  the  rated  one-hour  load,  with  a  speed  of  6  miles 
per  hour. — Elec.  Railway  Jour.,  July  8. 

Railway  Telephone  and  Semaphore.- — A  description  of  a 
combination  telegraph  and  semaphore  system  which  pro- 
vides a  selectively  operated  semaphore  signal  for  use  in  con- 
nection with  the  telephone  train  wire,  so  that  the  dispatcher 
can  talk  to  any  train  crew. — Elec.  Railway  Jour.,  July  8. 

Suspended  Passenger  Cahleway  to  the  Aiguille  du  Midi. 
— Alfred    Gradenwitz. — A    description    of    a    passenger- 


hauling  equipment  being  installed  between  Chamonix, 
the  foot  of  Mount  Blanc,  and  the  Aiguille  du  Midi,  t 
difference  in  elevation  between  which  is  2850  m  (9350  ft 
The  suspended  cahleway  is  constructed  with  three  cab! 
the  supporting  cable  serving  as  runway  for  the  truck  c: 
rying  the  car,  the  endless  driving  cable  situated  undi 
neath  and  a  braking  cable.  Two  cars  will  be  operat 
for  simultaneous  uphill  and  downhill  travel. — Lond.  EL 
Rcviezv,  July   14. 

Installations,  Systems  and  Appliances. 

Electrolytic  Spark-Suppressor. — A  note  on  a  Briti 
patent  (No.  14,499,  J^'X  6,  191 1)  of  W.  A.  Price,  cover! 
means  for  converting  direct  current  into  current  suital 
for  driving  alternating-current  motors.  Use  is  made 
mechanical  devices  for  interrupting  the  current  and  ; 
versing  the  connections  and  of  one  or  more  electroly 
condensers  acting  in  conjunction  with  auxiliary  induct! 
and  non-inductive  circuits  to  obviate  sparking. — Loi 
Elec.  Eng'ing,  July  13. 

Isolating  Sivitches. — A  note  on  a  British  patent  (^ 
2594,  July  6,  191 1 )  of  Siemens  Brothers'  dynamo  woi 
and  R.  A.  R.  Bolton,  relating  to  means  for  preventing  t 
accidental  opening  of  a  switch  under  heavy  short-circi 
The  isolating  switches  are  of  the  ordinary  knife  for, 
fitted  with  a  spring-locking  catch  which  can  be  dis( 
gaged  only  by  a  pull  on  the  ring  provided  to  open  1 
switch  by  a  hooked  pole  or  otherwise.  The  ring  is  attacl 
to  a  lever  mounted  on  the  blade  which  pushes  up  1 
catch  wlicn  it  is  pulled. — Lond.  Elec.  Eng'ing.  July  13. 

Wires,  Wiring  and  Conduits. 

Railless  Traction-Wire  Support.— K  note  on  a  Brit 
patent  (No.  3747,  June  29,  191 1)  of  H.  Sefton  Jon 
dealing  with  the  suspension  and  tension  of  the  wires 
a  railless  traction  system.  The  conductors  are  suspenc 
on  U-shaped  supports,  one  limb  being  surrounded  with 
insulated  layer  and  provided  with  a  head-piece,  placed 
a  screwed-in  protected  bell,  to  prevent  it  from  slipping  0 
the  whole  being  fixed  to  the  stirrup;  the  other  limb  is  bi 
upward  to  support  the  conductor.  A  special  stirrup 
designed  for  bends,  one  side  being  provided  with  a  projc 
ing  arm  in  which  there  are  several  holes,  for  a  ten^ 
wire  to  be  connected,  so  that  an  inclined  pull  can  be  ' 
tained  at  bends,  making  it  possible  to  lay  one  condiic 
somewhat  higher  than  the  other,  and  so  preventing  the  ti 
ley  from  slipping  off.- — Lond.  Elec.  Eng'ing,  July  6. 

Design  of  Transmission  Lines. — S.  B.  Wiggins. — A  n< 
mathematical  article  discussing  some  of  the  essentials  t 
must  be  considered  in  order  to  predetermine  the  charact 
istics  of  a  transmission  line.  The  features  dealt  with 
elude  line  structure,  insulators,  conductor  material,  \k 
ning  protection  and  transformer  connection. — Miclii; 
Technic.  June. 

Electrophysics  and   Magnetism. 

Duration   of  Electrical  Contact. — A.   E.   Kennelly  .' 
E.    F.    NoRTHRUP. — The    authors    have    made   use   of 
Sabine  method  of  measuring  very  small  intervals  of  ti 
by  determining  the  loss  of  charge  of  a  condenser  of  kn- 
capacity  through  a  resistor  of  known  resistance  closed 
the   brief  interval   to  be   measured.     Tests   made  by 
Kennelly   in    1889   with   a  number   of   metallic   spheres 
dififerent  sizes  and  substances  showed  that  the  duration 
contact  was  very  nearly  proportional  to  the  ball's  diann 
at  any  given  drop  or  height  from  which  the  ball  fell  u 
an  anvil,  and  the  greater  the  drop  the  shorter  the  di 
tion.     In   1910  Dr.   Northrup  conducted  tests  which  esl 
lished  the  fact  that  the  duration  of  contact  varies  inver-  - 
with  the  one-tenth  power  of  the  vertical  drop  and  dirc" 
with  the  diameter  of  the  ball.     The  harder  the  metal;  t 
their  mutually  impacting  surfaces  the  shorter  the  durat  1 
The  duration  is  roughly  about  20  per  cent  greater  \v  n 
a  sphere  impacts  upon  an  anvil  than  when  it  impacts  u  " 
a  stationary  sphere  of  the  same  size.     The  suggestioi  s 
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ade  that  the  impacting  sphere  method  may  be  employed 

r  obtaining  definite   and   predetermined   small   intervals 

contact   in   electric   circuits.— yo;/r.    Franklin    Institute 

Electrochemistry  and   Batteries. 

tTungstcn    Conccntration.—H.    C.    I'.vr.melee.— The    sec- 
id  part  of  an  article  entitled  "The  Problems  of  Tungsten 
mcentration."    In  the  present  instalment  descriptions  are 
ven  of  the  apparatus  and  operation  of  mills  fo»  the  treat- 
ent  of  old  tailings  and  of  mills  for  the  treatment  of  ores, 
•nong  the  mills  described  are  those  of  the  Primes  Milling 
.Mining  Company,  of  Smith  &  Ardourell  and  of  the  Wolf 
ingue  Mining  Company.     In  the  Lakewood   (Col.)    mill 
(the  Primos  Mining  &  Milling  Company  electricity  is  used 
Ith   for   lighting   and   motor   service,    all    machinery    bc- 
i^  electrically  driven.— Met.  and  Chem.  Eng'ing,  August. 
Tkt  Metallurgy    of    Wrought    Copf<er.—F.    Jo'hnso'n.— 
./ter  outlining   the    recognized    properties   of   copper   as 
.mpared    with    other    metals,    the    author    discusses    the 
jenomena  which  occur  during  the  refining  of  copper  and 
t  effect  of  mechanical   work   on  copper,   and  describes 
t|.ts  relating  to  the  behavior  of  copper  at  high  tempera- 
L-es. — Met.  and  Chem.  Eng'ing,  August. 
Electrically     Controlled     Constant-Tcmptrature     Water 
j'/A.— H.  C.  Gore.— .\  brief  outline  with  diagrams  of  an 
ectrothermostat  and  an  electromagnetically  operated  water 
\]ve  for  maintaining  constant  temperature  in  a  water  bath 
(•  an  immersion  refractometer.     The  thermostat  consists 
c  a  mercury-column  switch  actuated  by  the  heat  of  the 
vter  bath.     The  valve  for  admitting  cooling  or  heating 
uer  to  the  bath  consists  of  an  ordinary  electromagnetic 
smder  used  in  connection  with  a  collapsible  rubber  tube.— 
Jtr.  Ind.  Chem.  and  Eng.  Chem.,  July. 
I  Units,  Measurements  and  Instruments. 

I'loning  Hysteresis  Curves.— R.  Czepek.— An  illustrated 
djcription  of  an  instrument  for  plotting  hysteresis  curves 
wch  is  a  modification  of  the  Ewing  instrument.  But. 
\vile  in  the  latter  adjustable  direct  current  is  employed 
tl|  author  makes  the  test  with  commercial  alternating 
c  r,'nt      .As  shown   in   Fig.   5,   the  curve   is  demonstrated 


Pig.  5 — Hysteresis   Testing   Apparatus. 


■".■^'leans  of  a  light  ray  coming  from  an  arc  lamp  and 
b'lg  reflected  by  means  of  a  small  mirror  S  which  is 
"finted  on  the  point  of  the  support  D  and  is  deflected 
•r-n  Its  normal  position  by  two  wires  CF,  one  being  hori- 
«tal  and  the  other  vertical.  One  end  of  each  of  the.se 
^  wires  is  coiled  up  in  spiral  form  F  and  connected  to 
a  xed  point.  The  other  ends  of  the  wires  C  are  con- 
"«ed  with  the  wires  A  and  B  respectively,  which  move 
'niorizontal  and  vertical  directions  respectively,  between 
p  P°'^shoes  of  the  two  electromagnets  M,  and  M,. 
jngs  instrument  is  so  arranged  that  the  iron  sample 
•"■^r  test  forms  the  legs  of  the  electromagnet  with  the 
poshoes  M^  and  that  the  adjustable  direct  current  which 
niTietizes  the  iron  sample  is  also  passed  through  the  wire 
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A.  The  field  of  M,  is  excited  by  the  same  direct  current 
which  passes  through  wire  B.  The  horizontal  oscillations 
of  A  are  proportional  to  the  magnetizing  current;  the  verti- 
cal oscillations  of  B  are  proportional  to  the  air  induction 
of  the  magnetic  circuit  formed  by  iron  sample,  yoke  and 
poleshoes.  The  author's  instrument  is  quite  similar,  but 
all  parts  are  made  very  small,  as  in  an  oscillograph,  so  that 
the  characteristic  oscillation  period  of  the  movable  system 
IS  small  compared  with  the  period  of  the  hysteresis  curve  to 
be  plotted.  ;U,  and  M^  are  the  poles  of  two  direct-current 
electromagnets.  The  wire  A  carries  the  magnetizing  cur- 
rent (or  a  certain  part  of  it),  while  the  wire  B  carries  an 
auxiliary  current,  the  charge  of  which  in  time  corresponds 
to  that  of  the  induction  in  the  iron  sample.  This  condi- 
tion IS  fulfilled  by  making  use  of  Degnione's  method  for 
plotting  magnetic  inductions  with  an  ordinary  oscillograph. 
1  he  wire  B,  in  series  with  an  induction  coil  L,  is  con- 
nected to  the  terminals  of  the  coil  which  magnetizes  the 
iron  sample  E.  The  required  condition,  mentioned  above, 
IS  then  fulfilled,  if  the  ratio  of  the  ohmic  resistance  to  the 
self-inductance  L  of  the  auxiliary  circuit  is  sufficiently 
.small.  The  wire  B  is  part  of  the  circuit  which  has  the 
ohniic  resistance  W  and  inductance  L.  The  rays  from  an 
arc  lamp,  reflected  by  the  mirror  i"  on  a  plane  surface, 
produce  directly  the  desired  hysteresis  loop  curve.-Elec.  u. 
Masch.  (Vienna),  April  23. 

Bureau  of  Standards.—S.  W.  Stratton.— A  paper  de- 
scribing the  work  recently  accomplished  by  the  National 
Bureau  of  Standards,  Washington,  D.  C,  and  that  now 
under  way.— Proc.  Eiig.  Soc.  Western  Penn.,  June. 

Needle  Galvanometer.— \N.  Volkmann.—A" discussion  of 
the  most  favorable  arrangement  of  the  coils  and  best 
dimensions  of  the  wires  for  needle  galvanometers. — Ber.  d. 
Deutsch.  Phys.  Gcs.,  No.  4,  191 1 ;  abstracted  briefly  in  Elek. 
u.  Masch.   (Vienna),  May  7. 

Telegraphy,  Telephony  and  Signals. 

Marine  Telephone.— \  short  illustrated  article  on  the 
Siemens  loud-speaking  telephone  for  marine  service,  the 
chief  feature  of  which  is  that  the  loud  tone  is  not  obtained 
by  the  usual  method  of  allowing  large  currents  to  pass 
through  the  microphone.  The  current  in  each  microphone 
is  about  0.07  amp.  The  instruments  are  arranged  for 
working  at  15  volts,  which  can  be  obtained  cither  from 
the  ship-lighting  mains  by  means  of  a  potentiometer  resistor 
or  from  batteries.  The  microphone  and  telephone  are  con- 
structed in  a  removable  capsule  form  and  are  perfectly 
watertight. — Supp.  Lond.  Electrician,  July  7. 


Book  Review. 

Factory  Organization  and  Administration.  By  Hugo 
Diemer.  New  York:  McGraw-Hill  Book  Company. 
317  pages,  148  illus.  Price,  cloth,  $3. 
Until  very  recently  it  was  generally  supposed  that 
science  could  be  applied  with  success  only  to  inanimate 
objects  and  processes.  It  was  considered  that  a  machine 
might  be  invented,  developed,  improved  or  repaired  by  the 
application  of  intelligence  and  science  to  the  process  and 
materials  in  which  the  machine  was  engaged  and  con- 
structed. It  was  not  considered  that  the  same  kind  of  in- 
telligence or  science  could  effectively  be  applied  to  the 
working  of  the  machine  for  winning  profits  to  the  inves- 
tor or  securing  comfort  to  the  machinist  who  worked  it. 
The  book  is  a  plea  on  behalf  of  the  utility  and  economy  of 
applying  science  to  each  step  of  factory  production  by 
the  efforts  and  skill  of  trained  engineers.  It  deals  with 
the  means  of  eliminating  wastes  and  unnecessary  labor, 
with  the  acceleration  of  output,  the  encouragement  of  the 
worker,  the  selection  of  the  best  sites,  materials  and  mar- 
kets for  products.  The  book  will  commend  itself  both  to 
factory  owners  and  engineers. 
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New  Apparatus  and  Appliances 


EXHIBIT   AT  OHIO  CONVENTION. 


At  the  convention  of  the  Ohio  Electric  Liglit  Associa- 
tion, held  at  Cedar  Point,  Ohio,  July  25  to  28,  inclusive,  a 
number  of  manufacturers  displayed  exhibits  of  their  prod- 
ucts on  the  lower  floor  of  the  convention  hall.  Among  the 
exhibitors  represented  were  the  following: 

Adams-Bagnall  Company,  Cleveland.  Ohio — Regenerative 
flame-arc  lamps  and  Jandus  fans.  Allis-Chalmers  Com- 
pany, Milwaukee,  Wis. — Steam  turbines,  transformers  and 
motors.  American  Electric  Iron  Company,  Detroit, 
Mich. — Electric  irons.  F.  Bissell  Company,  Toledo,  Ohio — 
Motors,  time  switches,  charging  sets,  etc.  Comet  Electric 
Stove  Company,  Detroit,  Mich. — Electric  stoves  and  time 
switches.  Crocker-Wheeler  Company,  Ampere,  N.  J. — 
Motors  and  transformers.  Eclipse  Electric  Manufacturing 
Company,  Chicago — Flat-rate  controllers  and  sign  flashers. 
Ft.  Wayne  Electric  Works,  Ft.  Wayne,  Ind. — Motors, 
meters  and  transformers.  General  Electric  Company, 
Schenectady,  N.  Y. — Steam-flow  meters,  ozonizers,  electric 
ranges,  radiators,  etc.  Hart  Manufacturing  Company, 
Hartford,  Conn. — Meter-protective  devices.  Hoover  Suc- 
tion Sweeper  Company,  New  Berlin,  Ohio — Electric 
sweepers.  Hughes  Electric  Cookstove  Company,  Chicago 
— Electric  stoves  and  ranges.  Machado  &  Roller,  New 
York — Electrical  instruments  and  meters.  W.  N.  Matthews 
&  Brother,  St.  Louis,  Mo. — Clamp  guys,  guy  anchors,  line 
switches,  lamp  guards,  etc.  ]\Iica  Electric  Sign  Company, 
Cincinnati,  Ohio- — Colored  transparent  signs.  Northw^est 
Electrical  Equipment  Company,  Brooklyn,  N.  Y. — Meter- 
protective  devices.  Packard  Electric  Manufacturing  Com- 
pany, Warren,  Ohio — -Transformers,  insulating  varnishes, 
etc.  Sangamo  Electric  Company,  Springfield,  111. — Watt- 
hour  meters.  Sterling  Electric  &  Manufacturing  Com- 
pany, Warren,  Ohio — Incandescent  lamps.  Wagner  Elec- 
tric Manufacturing  Company,  St.  Louis,  Mo. — Single- 
phase  motors,  unity-power- factor  single-phase  motor,  bat- 
tery-charging rectifiers,  etc.  Western  Electric  Company, 
New  York — Lamps,  washing  machine,  etc.  Westinghouse 
Electric  &  Manufacturing  Company,  Pittsburgh — Tungsten 
lamps,   transformers,   fans,   motors,   circuit-breakers,   etc. 


OUTDOOR  LIGHTNING  ARRESTER. 


Lightning  arresters  must  protect  apparatus  not  only 
against  disturbances  due  to  visible  atmospheric  discharge, 
but  also  against  stresses  caused  by  induction  or  surges  en 
the  line,  or  heavily  charged  clouds  of  rain  or  snow  drifting 
across  the  line.  So  many  and  varied  are  the  causes  of 
disturbances  and  the  different  conditions  under  which  ap- 
paratus must  be  protected  that  it  is  impossible  to  build  a 
universal  lightning  arrester  or  one  that  will  protect  all 
apparatus  on  various  kinds  of  circuits.  It  therefore  be- 
comes necessary  to  design  arresters  for  different  classes 
of  service. 

The  Westinghouse  Electric  &  Manufacturing  Company 
has  placed  on  the  market  a  new  design  in  its  "Type  G" 
lightning  arrester  for  the  protection  of  apparatus  on  alter- 
nating-current circuits  having  voltages  not  exceeding  2500 
and  power  not  exceeding  1000  kw.  As  will  be  seen 
from  the  accompanying  illustration,  the  arrester  consists 
of  a  series  of  air-gaps  between  non-arcing  metal  cylinders 
arranged  in  a  row  and  connected  in  series  with  a  graphite 
resistor.  The  cylinders  and  resistor  forming  the  unit  are 
mounted  on  a  porcelain  base,  which,  in  turn,  is  mounted 


within  a  wooden  box  as  shown  in  the  accompanying  illu 
tration.  In  a  two-pole  arrester  the  unit  is  mounted  on  tl 
back  of  the  box,  while  with  the  three-pole  and  four-po 
arresters  two  units  are  used,  one  mounted  on  each  side  1 
the  box.  On  the  three-pole  style  one  of  the  resistor  roi 
and  its  clips  are  omitted  from  the  unit.  The  box  is  nia( 
of  well-seasoned  wood  and  is  entirely  weatherproof,  e 
abling  the  arrester  to  be  mounted  out  doors  in  any  exposi 
location  desired. 

On  a  two-wire  circuit  the  arrester  has  one  wire  co 
nected  to  the  top  of  each  graphite  resistor,  and  the  grout 
wire  is  connected  to  the  middle  gap  of  the  series,  C 
four-wire  circuits  the  same  scheme  of  connections  is  use 
but  two  units  are  necessary  and  the  connections  of  bo 
are  the  same.    With  three-wire  circuits  two  units  are  use 


Outdoor  Lightning   Arrester. 

and  the  connections  f.re  the  same  as  for  four-pole  circu 
except  that  there  are  but  three  line  connections  inste 
of  four. 

The  operation  of  the  arrester  is  as  follows:  If  an  ( 
cessive  potential  is  developed  on  the  line  the  electric  d 
charge  arcs  from  between  the  metal  cylinders  and  I 
excess  charge  of  electricity  flows  to  ground,  relieving  1 
line  of  the  excessive  stress.  The  resistance  offered  to  1 
flow  of  current  by  the  carbon  resistor  prevents  an  1 
cessive  current  passing  through  the  arrester  to  ground,  a 
the  tendency  for  a  destructive  power  arc  to  follow 
discharge  arc  is  thus  counteracted.  The  arrester  may 
applied  on  circuits  of  which  the  sources  of  supply  ■ 
capable  of  developing  any  amount  of  power. 


MOISTURE-PROOF  DRY  CELL. 


Where  considerable  moisture  is  prevalent  it  sometii 
happens  that  the  cardboard  cartons  of  dry  cells  absorb 
much  moisture  that  when  the  cells  are  placed  side  by  ; 
or  on  a  metallic  base  they  run  down  and  deteriorate  qui 
ly,  thus  necessitating  frequent  renewals  and  an  attend 
maintenance  expense.  The  Western  Electric  Company 
obviate  this,  has  recently  placed  on  the  market  a  moisti 
proof  dry  battery.  This  cell  has  been  designed  especi: 
for  use  in  mine,  railway  and  general  telephone  seri 
where  the  batteries  are  subjected  to  moisture.  The  i 
cell  has  the  same  efficiency,  life,  voltage  and  recupera' 
power  which  characterize  the  standard  "Blue  Bell"  ' ' 
tery.     It  differs  from  the  standard  cell  in  that  the  C2  - 
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sard  carton  has  been  treated  with  a  special  impregnating 
impound  which  etTectually  prevents  moisture  from  reach- 
g  the  cell  proper.  This,  it  is  claimed,  will  give  suflficient 
-Qtection  so  that  the  life  of  the  batteries  used  in  damp 
aces  will  be  as  great  as  that  of  the  batteries  used  in  any 
her  magneto  service  under  ordinary  conditions. 


NIVERSAL  HOLDER   SOCKET    AND    REFLECTOR 
UNIT. 


The  great  attention  given  to  illuminating  engineering  in 
e  past  several  years  has  resulted  in  many  improvements 
the  details  of  lamp  fittings,  shades  and  reflectors.  An 
iteresting  example  of  this  advance  is  furnished  by  a  uni- 
•rsal  holder  socket  and  a  reflector  now  being  placed  on 
;e  market  by  the  .Adanis-Bagnall  Electric  Company,  of 
leveland.  the  two  forming  a  unit  to  which  the  trade  name 
.VBolite"  has  been  given.  The  inventor  is  Mr.  \V.  C. 
line,  of  Cleveland,  who  for  many  years  has  been  promi- 

ntly  identified  with  the  development  of  lighting  fixtures, 


1 — Cross-Section    Showing 
Positioning    Device. 


-Celling  ABolite  for  Glass 
Reflector. 


a  from  whom  the  above-mentioned  company  has  secured 
0, exclusive  license  to  manufacture  and  sell  the  new  fitting 
aj  reflector. 

."ormerly  shades  and  reflectors  were  designed  with  little 
c  no  reference  to  the  proper  focusing  of  the  filament  of 
t!  incandescent  lamp  inclosed.  Moreover,  with  the  intro- 
dnion  of  the  tungsten  lamp  the  two  standard  sizes  pf 
bbs  of  the  carbon-filament  lamp  have  been  superseded 
ba  number  of  shapes  corresponding  to  the  great  range  of 
rings  of  the  metallic-filament  lamp.  Owing  to  this  latter 
cisideration  and  to  the  scientific  design  of  modern  shades 
ai  reflectors,  which  design  requires  the  filament  to  be 
P'perly  focused,  the  use  of  a  variety  of  socket  shade- 
hder  attachments  has  been  necessary  in  order  to  secure 
tl  proper  focusing  of  the  filament  within  the  shade  or 
riector. 

The  device  here  illustrated  is  designed  to  displace  the 
U'.atisfactory  adjusting  holders  heretofore  used.  As  will 
bseen  by  reference  to  Fig.  i,  it  includes  a  U-shaped  posi- 
tning  device  inside  the  shell,  carrying  the  porcelain  .socket 
0  receptacle.     When  the  positioning  yoke  is  thrown  down- 
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P     3— 18. in.    Dome   ABolite   for 
aSO-Watt   Lamp. 


Fig.    4— 60-Watt    Bowl 
ABolite. 


'f\d,  and  the  receptacle  attached  by  its  screws,  the  lamp 
•Sn  a  position  corresponding  to  that  given  by  an  "O" 
sHe-holder;  and  when  the  yoke  is  thrown  upward,  the 
Pt'tion  of  the  lamp  I's  that  corresponding  to  the  use  of  an 


"H"  holder.  Another  adjustment  gives  the  position  ob- 
tained with  the  ".X"  holder.  With  2j4-in.  universal  hold- 
ers lamps  from  23  watts  to  100  watts  are  used,  3>4-'n- 
holders  being  suitable  for  lamps  of  130  watts  to  300  watts. 
One  of  each  of  the  above  sizes  suffices  for  pendent  fixtures 
and  the  same  number  for  ceiling  fixtures,  thus  obviating 
the  necessity  of  carrying  a  diversified  stock  of  fixture 
accessories. 

A  complete  "ABolite"  unit  consists  of  a  universal  holder 
socket  and  a  scientifically  designed  steel  reflector.  The 
latter  are  made  in  a  number  of  shapes,  two  of  which  are 
shown  in  the  accompanying  illustrations.  The  claims  made 
for  this  unit  are  as  follows : 

I.  The  positioning  device  provides  for  three  different 
positions  of  the  filament  with  relation  to  a  shade  or  re- 
flector. 2.  It  eliminates  the  use  of  separable  holders. 
3.  There  is  but  one  holder  socket  for  all  lamps  from  25 
watts  to  500  watts.  4.  W\  weight  is  borne  by  the  holder 
socket.  5.  The  reflector  can  be  removed  for  cleaning  with- 
out disturbing  the  holder  socket.  6.  Either  intensive  or 
extensive  illumination  can  be  obtained  by  simply  changing 
the  positioning  device.  7.  A  larger  or  smaller  lamp  unit 
can  be  substituted  for  another  without  replacing  the  holder 
socket. 


A  NEW  ELECTRIC  SIGN  FLASHER. 


The  Reynolds  Electric  Flasher  Manufacturing  Company, 
of  Chicago,  has  produced  a  new  model  in  sign  flashers, 
illustrated  herewith.  In  this  mechanism  the  switches  are 
thrown  in  and  out  by  purely  mechanical  action.  By  means 
of  the  slots  in  the  wheels  holding  the  rollers  which  engage 
a  dog  and  throw  the  switch  in  and  out,  the  latter  can  be 
shifted  or  set  for  long  or  .short  flashes.  It  is  often  neces- 
sary to  make  a  minor  adjustment  in  the  flasher  after  the 
machine  has  been  set  up.  and  by  means  of  the  slotted 
wheels  this  can  be  easily  accomplished — a  feature  that  will 
be  appreciated  by  most  electricians  who  have  occasion  to 
install  flashers. 

In   designing   this   flasher   particular   attention    has   been 


Electric   Sign    Flasher. 

paid  to  the  roller  bearings  on  which  the  worm-shaft  runs. 
These  are  self-contained  and  require  no  oiling;  the  gear 
drive  is  inclosed  and  self-lubricating.  There  are  no  parts 
on  the  machine  to  wear  out  appreciably  and  the  only  parts 
which  can  burn  out  are  at  the  switch  blades  and  jaws.  The 
latter  are  made  and  attached  in  such  a  manner  that  any 
person  can  replace  them  in  a  few  minutes.  Single,  double 
and  triple-pole  knife-switch   types  are  made. 

The  motor  is  mounted  on  the  flasher  base,  belted,  ad- 
justed and  ready  to  connect.  The  terminals  and  binding 
posts  are  of  ample  size  and  convenient,  so  that  the  electrical 
connections  may  be  made  readily.  Care  has  been  taken  to 
make  the  machine  of  rugged  construction.  Flashers  serve 
the  double  purpose  of  making  the  sign  more  striking  and 
attractive  and  of  saving  electrical  energy.  The  manu- 
facturer of  the  machine  herewith  described  makes  a  large 
variety  of  flashers,  including  those  intended  to  produce 
fancy  borders,  lightning,  crawling-serpent,  rat-chaser,  sky- 
rocket, fountain-and-flames,  as  well  as  to  spell  out  words. 
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MOTOR-DRIVEN  MACHINE  TOOLS. 


MAGNETIC  SEPARATOR. 


It  is  a  recognized  fact  that  the  motor  drive  for  machine 
tools  is  of  great  advantage,  and  this  is  especially  so  in  the 
case  of  the  two  grindine  machines  shown  in  the  accom- 


The  accompanying  illustration  shows  an  improved  form 
of  magnetic  separator  especially  designed  for  removing 
steel  or  iron  from  coal,  rock,  ore,  etc.,  on  its  way  to  be 
crushed,  and  for  separating  iron  shot  from  molding  sand, 
brass  chips  from  machine-shop  turnings,  magnetic  material 
from  ores,  etc. 

The  mixture  to  be  separated  is  fed  onto  the  moving  belt, 
which  runs  at  a  speed  of  about   100   ft.  per  minute.     The 


Fig.    1 — Universal    Cutter   and    Surface-Grinding    IVIachine. 

panying  illustrations.  Fig.  i  shows  a  universal  cutter  and 
surface-grinding  machine  that  readily  grinds  all  forms  of 
milling  cutters  ranging  in  size  from  14-in.  diameter,  6-in. 
face,  down  to  the  smallest.  It  will  also  do  surface  grinding, 
covering  surfaces  6  in.  wide  by  9>4  in.  long.  The  spindle 
is  of  steel,  hardened  and  ground,  running  in  compensating 

boxes  fully  protected 
from  floating  emery. 
The  motor  used, 
which  is  a  constant- 
speed  machine  of  % 
hp  at  1800  r.p.m.,  is 
bolted  to  the  column 
of  the  machine,  with 
suitable  adjustment 
for  keeping  the  belt 
under  tension.  The 
weight  of  the  ma- 
chine is  435  lb. 

The  surface-grind- 
ing machine,  shown 
in  Fig.  2,  is  a  stand- 
ard type  with  motor 
mounted  on  two  steel 
arms  bolted  to  the 
side  of  the  column. 
.\  track  for  the  mo- 
tor enables  the  first 
belt  to  be  adjusted  to 
the  proper  tension. 
A  looped  belt  driv- 
ing to  the  spindle 
also  has  a  compen- 
sating belt  -  tighten- 
ing device.  The  motor  is  a  constant-speed  machine 
of  yi  hp  at  1650  r.p.m.  The  machine,  which  weighs  400 
lb.,  will  grind  surfaces  7  in.  wide  x  gyi  in.  long  and  of  a 
thickness  from  J^  in.  to  6  in.  The  adaptation  of  motor 
drive  is  of  special  value  to  machines  of  this  character,  as 
they  are  commonly  located  in  isolated  places  to  which  line 
shafting  does  not  extend.  Being  portable,  they  can  be  set 
in  any  position,  and  having  no  countershafts  they  will  not 
discolor  the  walls  or  ceilings.  The  power  expense,  of 
course,  stops  when  the  machine  is  idle.  The  above-de- 
scribed machines  are  made  by  the  Garvin  Machine  Com- 
pany. 


Fig.    2 — Surface-Grinding    Macliine. 


IVtagnetic  Separator. 

magnetic  pulley  at  the  right  is  made  up  alternately  of  steel- 
disk  pole  pieces  and  concentric  windings  energized  through 
slip-rings  outside  the  bearing.  As  the  material  to  be  sepa- 
rated passes  over  this  pulley,  the  non-magnetic  substances 
fall  directly  into  a  chute  provided,  while  the  magnetic  ma- 
terial adheres  to  the  belt  and  is  carried  further  around  and 
under  the  pulley,  where  it  is  precipitated  into  another  hop- 
per. The  magnetic  substances  are  thus  delivered  at  a  pointi 
widely  separated  from  the  non-magnetic  matter.  The 
magnetic  pulley  is  made  rugged  and  watertight  by  brassj 
shells  which  inclose  the  coils  between  the  poles.  These 
pulleys  are  regularly  built  12  in.  in  diameter  and  run  at 
60  r.p.m.  The  conducting  slip-rings  are  fitted  with  self- 
adjusting  carbon-brush  holders.  The  separators  haves 
capacities  for  handling  from  1340  cu.  ft.  to  3000  cu.  ft.  ofj 
material  per  hour,  and  are  built  with  magnetic-pulley  widthsl 
from  16  in.  to  36  in.,  taking  from  325  watts  to  750  wattsj 
on  any  direct-current  voltage.  The  magnetic  pulleys  mayj 
be  furnished  in  diameters  larger  than  12  in.  if  desiredl 
These  magnetic  separators  are  built  by  the  Cutler-Hammei| 
Clutch  Company,  Milwaukee.  Wis. 


RUN  ON  ELECTRIC  FANS  IN  BOSTON'S  HOT  SPELL 


Unprecedented  heat  in  Boston,  exceeding  all  record: 
both  in  severity  and  duration,  stimulated  electric-fan  busi 
ness  to  an  amazing  decree.  The  dealers  say  that  the  stoci 
there  has  been  completely  exhausted ;  hardly  a  fan  can  bi 
bought  in  the  city  to-day.  The  Edison  company  has  neve 
before  experienced  anything  like  the  volume  of  busines 
in  that  line.  It  sold  more  fans  during  the  week  0: 
July  3-8  than  all  of  last  summer,  and  could  have  sold  •■ 
thousand  more  during  that  week  and  the  week  followin; 
if  it  could  have  met  the  demand.  The  call  is  e's^eciall; 
heavy  for  alternating-current  fans,  for  use  in  the  suburb 
and  country  districts.  The  Edison  company  has  also  haj 
an  unusual  demand  for  electric  ranges  and  complete  cooMi 
ing  outfits. 

H.  S.  Potter,  an  electrical  supply  dealer  at  24  Commerc 
Street,  spent  an  hour  and  a  half  at  the  long-distance  telf 
phone  trying  to  secure  a  shipment  of  electric  fans  froi 
manufacturers.  Finally  he  was  able  to  secure  from 
New  Jersey  concern  an  invoice  which  came  by  express  an 
filled  two  large  delivery  wagons.    The  goods  never  reache 
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ste,  but  were  delivered  direct  to  customers  by  the 
re:  company  as  soon  as  they  reached  Boston. 
'etii^ell-Andrews  Company,  a  large  supplv  hcuse.  ro- 
ts, .•  Mr.  S.  W.  Carter,  head  of  the  department,  that  the 
ply  of  12-in.  alternating-current,  iio-voh  fans  was 
aued  in  record  time;  the  12-in.  direct-current  were 
lotjuite  so  brisk  demand,  but  were  quickly  taken,  and 
;r  zes  are  now  all  sold.  This  firm's  orders  for  fans 
e  n  to  fifteen  times  those  of  normal  years,  and  the 
;e  as  been  kept  busy  constantly  since  July  3  either 
phig  orders  c.r.  later,  pacifying  customers  who  could 
beupplied.  The  firm  had  an  overstock  of  electric  fans 
thi  beginning  of  July,  and  had  decided  that  the 
;or  business  in  that  line  was  over,  when  the  change 
tenerature  resulted  in  upsetting  calculations.  The 
1  *.  Fuller  Company,  Stuart,  Howland  Company,  and 
:r  alers,  report  like  conditions. 

i'to  be  noted  that  in  spite  of  the  abnormal  demand 
es  ave  been  kept  do^vn  to  the  regular  standards,  both 
hetetailers  and  the  jobbers. 


double-pole, 
ance  shown 


)UPLEX  WELDING  MACHINE  PANEL. 


he  ccompanying  illustrations  show  a  duplex  welding 
hii  panel  built  by  the  Automatic  Switch  Company, 
r  \rk  City,  for  use  in  connection  with  two  300-amp, 
ol  Eienerators.  There  are  five  graduated  resistors  in 
;s  ith  each  of  the  welding  tools  and  also  three  banks 
es_;ors,  which  are  cut  in  across  the  generator  circuit 
n  le  welding  tool  is  not  in  contact.    This  latter  opera- 
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ig.   1 — Front   View    of    Welding    Machine    Panel. 

■s  erfornied  automatically  by  means  of  a  relay  and  a 
■■nnagnet  switch,  shown  in  the  center  of  the  panel. 
Pa^l  is  equipped  in  addition  with  a  voltmeter  and  am- 
f  ith  double-throw  switches  to  permit  the  use  of 
>■  'either  generator.    There  are  also  a  field  regulator. 


Fig.  2 — Rear  View   of  Welding   Machine   Panel. 

resistance  back  of  the  panel  for  the  heavier  currents  in  the 
welding  circuit. 


MOTORLESS  SIGN  FLASHER. 


The  sign  flasher  shown  in  the  accompanying  illustration 
avoids  the  cost  and  disadvantage  of  a  motor-driven  device, 
and  requires  the  minimum  of  energy  for  its  operation.     The 
tlasher,  made  by  the  Eclipse  Electrical  Manufacturing  Com- 
pany, 418  Milwaukee  Avenue,  Chicago,  is  in  general  con- 
struction  similar  to   the   flat-rate  controller  made  by   the 
same   company.     The   series   coil   of 
the  controller,  however,  is  replaced  bv 
a  shunt  winding  which  lifts  its  core 
against  gravity,  closing  the  circuit  to 
the  shunt  solenoid  which  operates  the 
switch.      The    entire    device    is    im- 
mersed   in    oil,    which    insulates    the 
parts    and    prevents    sparking    at   the 
switch  contact.     Flashers  of  this  type 
for  either  direct  current  or  alternating 
current  can  be  supplied.     The  device 
illustrated    is   designed    for   operating 
successively  the  two  sides  of  a  double 
sign.     Its  period  of  operation  can  be 
adjusted  by   means   of  the   set   screw 
at  the  top.     The  flasher  mechanism  is 
of  polished  brass,  mounted  on  ebonv- 
asbestos  board,  and  enamel  insulated 
wire  is  used  in  the  coils.    The  solenoid 
mechanism     is     insulated     from     the 
switch  parts  by  fiber  connections.    As 
the  controlling   force   utilized  to   re- 
store the  switch  is  gravity,  there  are 
no  springs  to  weaken  or  change  ad- 
justment    with     time.       The     switch 
mechanism   is  designed   to  break  up  to  20  amp.   but   the 
period  of  operation  of  the  solenoid  remains  unaffected  by 
the   number  of   lamps  connected   under   the   switch.     The 
solenoid  is  said  to  be  very  economical  in  operation. 


Motorless    Sigr 
Flasher. 
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Industrial  and  Commercial  Newj 


The  Week  in  Trade. 

DEVELOPMENTS  in  the  business  situation  indicate  that 
gradual  improvement  is  being  made.  Output  in  many 
lines  of  industry  is  being  increased,  orders  for  future 
delivery  are  on  a  slightly  broader  scale,  and  fewer  cancella- 
tions are  reported  from  sections  where  crop  prospects  were 
not  especially  bright  in  the  earlier  part  of  the  season.  Sub- 
stantial decrease  in  the  number  of  idle  freight  cars  is  a  further 
sign  of  the  larger  volume  of  business  being  transacted.  Opera- 
tions in  the  iron  and  steel  trades  are  broadening,  and  many  of 
the  mills  are  increasing  their  capacity  to  meet  new  orders.  Re- 
duction in  the  price  of  finished  products  is  believed  to  be  forth- 
coming, with  a  view  to  expanding  the  buying  movement,  and 
prospects  are  good  for  increased  business  in  .August  and  Sep- 
tember. During  the  week  the  Standard  Oil  Company  gave 
official  notice  of  its  plan  for  meeting  tlie  dissolution  order  of 
the  Supreme  Court,  and  the  .American  Tobacco  Company  issued 
copies  of  the  bondholders'  agreement  tinder  which  a  readjust- 
ment plan  will  be  efifected.  Stockholders  of  the  Standard 
Oil  Company  of  New  Jersey  were  notified  that  they  will  receive 
a  pro  rata  interest  in  the  stocks  of  the  thirty-three  companies 
owned  by  the  parent  company  which  were  co-defendants  in 
the  suit  to  dissolve  the  trust.  Various  oil  and  gas  properties 
owned  by  the  Standard  Oil  Company  of  New  Jersey  will  be 
operated  by  the  latter  as  a.  manufacturing  company.  Improve- 
ment in  the  West  shows  no  signs  of  abatement,  and  expecta- 
tions are  general  for  business  revival  in  the  fall.  News  of 
crop  conditions  is  encouraging,  reports  showing  cool  weather 
and  sufficient  moisture,  and  there  is  a  feeling  of  confidence 
that  yields  will  be  at  least  up  to  the  average.  There  is  every 
reason  from  the  present  standpoint  to  strengthen  the  belief  that 
the  record  of  the  second  half  of  the  year  will  be  more  satis- 
factory than  was  that  of  the  first.  Business  failures  for  the 
week  ended  July  27  were  241,  as  compared  with  239  for  the 
previous  week.  200  for  the  same  week  in  loio.  223  in  loog,  275 
in   igaS  and   142  in    1007. 


75,000,000  lb.  of  this  for  export,  and  indicate  that  the  re  cti 
in  surplus  stocks  will  approximate   15,000,000  lb.     Expci  f 
the   month   of   July  were  34,955   tons.     The   daily  call      • 
Metal  Excliange,  .Aug.  i,  quoted  copper  as  per  the  acr^. 
ing   table. 


The  Copper  Market. 

NOTHING  of  importance  occurred  last  week  to  cause  any 
change  in  the  stagnation  of  the  copper  trade.  The  tone 
of  the  market  was  decidedly  weak,  and  demand  from 
both  foreign  and  domestic  consumers  was  light,  while  prices 
were  more  nearly  upon  a  12^-cent  basis  than  upon  the  recent 
I2i^-cent  scale.  The  majority  of  sales  were  made  by  second 
hands,  as  most  of  the  larger  producers  remained  out  of  the 
market  in  the  belief  that  the  July  report  of  the  Copper  Pro- 
ducers' Association  will  be  favorable  to  the  trade  and  prices 
will  advance.  Business  will  probably  be  on  a  limited  scale 
until  the  report  is  made  public.  Orders  for  finished  material 
showed  no  increase   during  the   week.     Announcement   by   the 


Standard  Copper  '  Bid.  Asked. 

Spot     U.W/j  12.20 

August     12.12!/j         12.25 

September     12.15  12.25 

October     12.15  12.25 

November ,- 12.17'4  12.25 

The   London   market,    .\uR.    I,   was    as   follows: 

Noon, 
c       J     .  £       s       d 

Standard    copper,    spot 56       5       0 

Standard    copper,    futures.. 56     17       6 

Extreme    fluctuations   for   this   year: 

Highest. 

Standard      12.35c. 

London,     spot £57     10       0 

London,     futures 58       2       6 

Best    selected 61     10       0 


12.20 
12.20 
12.20 
12.23 '4 

Closing. 


Lowest. 
n.57Mc. 
£53       7 


Metal  Exchange  that  trading  in  electrolytic  copper  in  addition 
to  standard  contracts  would  be  in  order  after  .Aug.  i  was 
a  feature  of  the  week,  being  of  interest  to  sinall  consumers  in 
the  interior,  whose  dealings  are  largely  through  second  hands. 
-Action  was  deferred  on  that  date,  however,  by  the  exchange 
and  there  is  a  possibility  that  the  sale  of  electrolytic  copper  on 
call  will  be  further  postponed.  Estimates  of  July  business 
place  total  deliveries  at  135,000,000  lb.  to   140,000,000  lb.,  with 


Industrial  and  Commercial  Notes. 

Arbitration  of  Business  Controversies. — The  Chan  > 
Commerce  of  New  York  State  has  instituted  a  system  • 
mercial  arbitration  for  the  settlement  of  business  contri 
thus  returning  to  a  line  of  work  which  enhanced  the  u.^-i 
of  the  chamber  during  more  than  a  century  of  its  c.\ 
namely,  from  1768  to  1874.  This  arbitration  service 
limited  to  the  adjustment  of  differences  between  mem 
the  chamber,  nor  even  residents  of  New  York,  but  1 
offered  to  the  entire  business  world,  subject  only  to  il 
of  the  committee  to  determine  whether  the  character 
specific  controversy  is  such  as  to  come  within  the  s 
cases  acceptable  for  arbitration.  The  list  of  official  arl 
appointed  consists  of  about  200  members  of  the  chamb 
have  accepted  appointment  in  the  spirit  of  serving  a  pul 
The  disputants  have  various  choices  in  the  selection  1 
trators,  as  they  may  choose  one  individual  as  so 
trator ;  or  they  may  select  two  arbitrators,  not  nei 
members  of  the  Chamber  of  Commerce,  who  in  tu 
designate  a  third  person  from  the  list  of  official  arbi 
or  they  may  call  for  arbitration  service  by  the  cu 
of  arbitration  of  the  chamber  or  a  quorum  theren 
expense  of  this  arbitration  is  very  small  as  coinpar 
the  cost  of  similar  litigation  in  an  ordinary  court 
while  complications  due  to  purely  legal  technical] 
not  intervene.  In  order  to  prevent  the  submission  of 
cases  a  fee  is  charged,  but  this  is  in  all  instances  pr 
nominal,  consisting  of  a  fee  of  $10  a  day  for  each  a 
and  payment  for  stenographic  service  at  the  usual  mar 
Owing  to  the  number  of  names  on  the  list  of  art 
numerous  cases  can  be  carried  on  simultaneously,  thus 
to  prompt  consideration  of  controversies  submitted  for 
tion.  -An  award  by  the  Chamber  of  Commerce  arbitrn 
the  force  of  a  verdict  by  the  Supreme  Court  of  the 
New  A'ork. 

Present   Management   Retains   Control   of  Westi 
Company. — The    contest    between    former    Presiden 
inghouse  and  the  administration   for  control  of  the 
resulted  at  last  week's  meeting  in  victory  for  the  prest 
agement  on  all  points  of  contention.     The  following 
were   elected ;     James    S.   Kuhn,    Edwin    M.   Herr,   CI 
Brooker,    Edwin    F.    Atkins   and    Harrison    Nesbit,   w 
complete  an  unexpired  term.     Resolutions  of  the  West 
faction  calling  for  annual  election  of  directors  and  fi. 
lative  voting  were  not  passed.     -At  an  organization  nn 
the  directors,  held  in   New  York  on  .Aug.   I.  Edwin 
was   elected   president   of   the   company,   succeeding   1" 
Atkins,  who  had  requested  to  be  relieved  of  the  ollii 
he  had  accepted   a  year  ago  with   the   understanding 
appointment  would  be  temporary.     Robert  Mather  was 
ed  chairman  of  the  board.     Other  elections  were  as 
Vice-presidents,   L.  A.   Osborne,   Charles   Terry  and  1 
Davis;   acting  vice-presidents,   George   W.   Hebard  an  - 
Shute;  comptroller  and  secretary,  James  C.  Bennett;  1  asuf 
and    assistant    secretary,    T.    W.    Siemon ;    assistant   .'reta' 
Warren    H.    Jones ;    assistant    treasurer,    H.    F.    Baet;  actii 
assistant    treasurer,    S.    H.    Anderson ;    auditor.    F.   E  Craii 
assistant  auditor,  W.  B.  Covil,  Jr.     Calvert  Townley   s  bei 
appointed  assistant  to  the  president. 

General   Vehicle   Electric   Trucks    for    the    Nav  -  n 

Navy  Department  has  ordered  eight  5000-lb.  trucks  ""  " 
General  Electric  Vehicle  Company,  one  of  which  w  go 
the  island  of  Guam  and  the  others  to  the  navy  yard:  it  c" 
ton,  New  York,  Norfolk,  Mare  Island,  Philadelphia,  harle 
ton  and  Bremerton. 
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leld  for  Electrical  Supplies  in  Valencia,  Spain.— A  cun- 
si.r  report,  describing  industrial  conditions  in  Spain,  says  that 
tJj  lighting  01  the  city  of  \alencia  will  soon  bear  favorable 
ciparison  with  that  of  any  of  the  large  cities  of  the  world 
ai  that  electric  power  has  been  extended  to  all  tramway  traffic 
e.tpt  in  very  narrow  streets  in  the  older  sections  of  the  city. 
T  report  says,  further,  that  the  demand  for  gas  and  steam 
fines  is  declining,  and  that  many  of  the  rice-hulling  and 
Cining  mills,  steel  w-orks  and  lumber  mills  and  fnost  of  the 
nr  industrial  enterprises  are  now  using  electricity  in  place  of 
aK>ther  forms  of  motive  power.  The  price  of  electricity  for 
p.cr  purposes  within  the  city  limits,  where  competition 
b*f«n  central-station  companies  is  active,  is  about  3  cents 
p  kw-hour  for  large  consumers,  and  in  outlying  townships, 
w:re  only  one  source  of  supply  is  available,  the  cost  is  8 
eels  to  ID  cents  per  kw-hour.  The  development  of  the  elcc- 
tr't!  industr)-  in  the  country  offers  a  wide  field  to  manufac- 

;  electrical  equipment.  Most  of  the  trade  in  \'alencia 
secured  at  present  by  branches  which  two  foreign 
rirms  have  established  in  the  city.     The  report  states 

petition  in  tungsten  and  metallic-filament  lamps  was 

lie  in  1910  that  the  leading  makes  of  lamp  from   16 

-.        .^0   cp.    with    a    guaranteed    minimum    life,    were    sold 

tcgents  at  the  equivalent  of  27  cents  each,  freight  and  duty 

p»    if  of  foreign  manufacture.     Two  types  of  lamp  are  now 

;  "duced  by  Spanish   factories,  one  at   Madrid  and  the 

Barcelona.     The  duty  on  imported  lamps  is  $1.54  per 
-'   lb.")    or   approximately   twenty   t..   twenty-rive   lamps 
ui.  Jilted. 

?r«ign  Company  to  Deal  in  American  Securities. — The 
inanciere  de  N'aleurs  .Vmcricaines  has  been  organized 

•  !s  with  a  capital  of  30.000,000  francs,  to  invest  prin- 

railroad,  traction   and  electrical   securities  in   North 

•h   America,   and    in    state   and   city   bonds    of    South 

countries.     .Among   the   banking   interests   that   as- 

.-.--       .  ihe  formation  of  the  company  are  Kuhn,  Loeb  &  Com- 

p^'.  of  New  York ;  the  Banque  de  Bruxelles ;  the  Banque  dc 

Pa-    ct    des    Pays-Bas;    the    Societe    Generate    de    Belgique. 

the  Deutsche  Bank,  Berlin;  F.  M.  Philippson  &  Com- 

-sels;  M.  M.  Warburg  &  Company,  Hamburg;  Arthur 

Company.  Paris ;  the  Societe  Generale  pour  Favoriser. 

e    Societe   Frangaise   de    Banque   et    de    Dep6ts :    the 

rangaise  pour  le  Commerce  et  ITndustrie,  Paris,  and 

leming  &  Company,  of  London.     Baron  Janssen,  of 

;e  Generale  de  Belgique.  is  named  as  chairman  of  the 

directors  and  Consul  Franz  Philippson  as  vice-presi- 

ifi     -\I    M.  Warburg,  of  Hamburg,  and  Mortimer  L.  Schiff, 

ofrew  York,  are  members  of  the  board. 

Irw  York  Edison's   New   Building.— The   oflSces    of   the 

S«\nd  District  of  the  New  York  Edison   Company  are  now 

.oceH    temporarily    at    245    West    Forty-second    Street.    New 

■V.  the  former  offices  at  124  West  Forty-second  Street 

en  vacated   in   order   to   tear   down   the   old   building 

re  for  the  new  structure  mentioned   in  the  issue  of 

I  he  construction  department  of  the  company  is  sink- 

from  the  basement  of  the  old  building  in  search  of 

but  up  to  a  short  time  ago  at  a  distance  of  17  ft.  had 

•  d  nothing  but  dirt.     The  plot  on  West  Forty-second 
-5  ft.  X  100  ft.  and  the  new  building  when  completed 

"     ntain  the  offices  of  the  district  and  the  entire  contract 
mmfpection  departments. 
'  w  Electric  Road  for  Washington  State.— Articles  have 
■  n  by  .A.  E.  Mead.  ex-Governor  of  Washington,  for 
^ration  of  the  Bellingham,  Mount  Baker  &  Spokane 
'  Railroad  Company.     The  company  is  to  be  capital- 
-J..=»o.ooo.  and  is  to  build  an  electric  road  from  Bell- 
Spokane,  a  distance  of  nearly  290  miles.     It  is  said 
•n  capitalists  are  interested  in  the  undertaking.     The 
^^^rs  include  the  following :  Joseph  Morrison,  president 
Mill  Company;  A.  E.   Mead.  Bellingham;   F.   Peace. 
,J'-"'i.";.?-  ^■'  ^^-  L-  Hart,  Blaine;  A.  C.  McLean,  Seattle. 
"><-  E.  Wingate.  Tilden.  Wash. 

3  ,"S^*^."   Company   Authorized  to   Issue   Bonds.— The 

u  c  ^er\ice  Commission  for  the  First  District  of  New  York 
arranted  the  application  of  the  Long  Acre  Electric  Light  & 
.\  ""l^"^'  '"  '^^"^  additional  bonds.  The  commission 
l^^nzes  the  company  to  make  the  new  mortgage  for  $50.- 
™»  referred  to  in  the  Electrical  World  July  15.  and  under 
^ ^-mortgage  to  issue,  stock  certificates  to  the  amount  of 
■-■  >.ooo  and  bonds  to  the  amount  of  $4  000,000.     The  plan 
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sanctioned  by  the  Public  Service  Commission  permits  the  com- 
pany to  sell  $2,000,000  of  bonds  when  it  has  had  $1,000,000  new 
stock   subscnbed   and    paid    for,   and   an    additional   $2,000,000 
when  another  $1,000,000  of  stock  has  been  paid  for.    The  com- 
mission orders   further   that  the  new   mortgage   may  be   made 
only  when  a  former  mortgage  authorizing  an  issue  of  $1,000,000 
bunds  has   been   either  canceled  or  subordinated  to  the  mort- 
gage just  authorized.     The  proceeds" of  the  new  bonds  will  be 
applied  as  follows:     For  the  acquisition  of  new  property  and 
the  construction,  completion  and  extension  of  its  plant  and  dis- 
tribution system,  $3,400,000;  for  the  discharge  of  existing  obli- 
gations,   $200,000;    for    discount    and    expenses    of    the    sale, 
$400,000.     J.   F.   Shaw,   president   of   the    Long   Acre   Electric 
Light  &  Power  Company,  said  on  Wednesday :  "Our  engineers 
are  at  work  on  methods  for  generating  the  energy  required,  but 
just  what  method  will  be  employed  it  is  not  possible  to  state  now 
We  may  purchase  waste  surplus  energy  from  one  of  the  elec- 
tric railway  systems  in  the  city  and  charge  storage  batteries 
'•r  we  may  erect  a  station  in   Pennsylvania  and  transmit  en- 
ergy by  high  tension  to  New  York  City,  or  we  may  do  both 
or  we  may  erect  a  station  on  the   East  River.     I   venture  to 
say  that     we  can  obtain  all  the  energy  we  want  from  the  sur- 
plus capacity  of  any  one  of  the  electric  railway  systems  of  the 
city  for   iJ4   cents  per  kw-hour.     We  have  not  filed  any  new 
schedule  of  rates  with  the  Public  Service  Commission  in  New 
i  ork.  but  I   may  say  that  our  rates  will  be  lower  than  those 
of   the    New   York    Edison   Company.     I   have   no   doubt   that 
a   representative  of   a   central-station   company  could,   in   com- 
petition with  the  New  York  Edison  Company,  go  out  and  sell 
just  as  much  energy  as  he  wants  at  the  same'  rates  as  are  now- 
charged   by    the    New    York    Edison    Company.      Inasmuch    as 
our  rates  will  be  lower,  it  is  probable  that  we  will  get  a  fail 
amount  of  business."     In  answer  to  a  question  as  to  the  prob- 
able outcome  of  competition  with  the  New  York  Edison  Com- 
pany, Mr.  Shaw  said  that  it  is.  of  course,  impossible  to  predict 
at   this  time  what  the    future  will   bring    forth.     "Possibly   in 
twenty  years  we  may  be  purchased  by  the  New  York  Edison 
Company,    but,    on    the    other    hand,    we    might    purchase    it. 
There  are  several   cases  where  the  smaller  company  has  pur- 
chased  the   larger.      It   is   probable   that   we   will   be   in   active 
operation   within  the  next  three  months." 

Blewitt  Falls  Hydroelectric  Development.  —  The  Yadkin 
River  Power  Company  has  placed  an  order  with  the  General 
Electric  Company  for  three  6ooo-kw  water-wheel  driven  4000- 
volt  generators;  five  3-phase  6250-kw  transformers.  4000-100.000 
volts,  and  four  2S00-kw  transformers,  4000-22,000  volts.  The 
former  transformers  are  for  stepping  up  the  generating  voltage 
to  the  transmission-line  voltage  of  100.000.  while  the  latter  are 
for  stepping  up  the  voltage  to  22,000  for  local  distribution. 
The  above  apparatus  is  for  use  in  the  generating  station  at 
Blewitt  Falls  on  the  Yadkin  River.  In  addition  to  this  ap- 
paratus the  order  covers  a  large  amount  uf  switching  and  mis- 
cellaneous apparatus  for  a  complete  30,000  hp  generating  station. 
The  North  State  Hydroelectric  Company,  subsidiary  to  the  Caro- 
lina Power  &  Light  Company,  which  is  to  distribute  the  Blewitt 
Falls  energy,  has  purchased  for  its  switching  and  substation  at 
Method  four  2750-kw,  single-phase  transformers  for  stepping 
the  voltage  down  from  100,000  to  60.000  volts,  with  complete 
equipment  of  switches,  etc.;  also,  three  1250-kw,  single-phase, 
water-cooled  transformers  for  the  Henderson  substation,  for 
stepping  the  voltage  from  60,000  to  22,000  volts  for  distribution 
at   Henderson. 

Stock-Selling  Licenses  in  Kansas.— .According  to  a  new 
law,  popularly  known  as  the  "blue-sky"  law.  shares  of  stock 
can  only  legally  be  sold  in  Kansas  after  a  license  for  selling 
has  been  procured  from  the  State  Banking  Department.  Li- 
censes are  issued  only  after  an  investigation  showing  that 
the  stock  approved  is  a  sound  investment.  Within  a  few 
weeks  after  the  passage  of  the  law  by  the  Legislature  more 
than  300  applications  for  licenses  were  filed,  of  which  thus  far 
only  eighteen  have  received  favorable  action. 

New  Receiver  for  Wireless  Company. — Supreme  Court 
Justice  Seabury  has  signed  an  order  accepting  the  resignation 
of  Sidney  Harris  as  receiver  of  the  United  Wireless  Com- 
pany, and  has  directed  him  to  deliver  all  assets  of  the  com- 
pany to  Sclden   Bacon,  who  is  receiver  in  bankruptcy. 

Aluminum  Notes  and  Prices.— The  market  for  aluminum 
is  dull,  with  ingots  for  remclting  held  at  2l@2lJ4  cents  spot 
No.  I,  the  base  for  large  ingots.  Rods  and  wire  arc  held  at 
31  cents  and  sheets  at  33  cents,  prices  being  those  of  .Aug.  i. 
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The  Week  ih  Wall  Street. 

SECURITIES  have  been  influenced  to  some  e.xtent  by  numer- 
ous matters  of  importance  which  have  taken  place  both 
in  this  country  and  abroad.  The  latter  part  of  the  past 
week  was  characterized  by  irregularity,  and  the  tendency  in- 
clined toward  lower  prices,  but  the  quotations  of  most  of  the 
more  active  issues  were  but  sliglnly  changed  at  the  close  on 
Saturday.  Much  of  the  irregularity  was  due  to  the  critical 
aspect  of  the  Moroccan  controversy,  which  resulted  in   sharp 

selling  of  stocks  for  foreign  account,  and  by  weakness  on  ex- 
changes  abroad.     British    consols   dropped   to   77^'   a   record 

figure.  The  passage  of  the  Canadian  reciprocity  act  and  the 
report  of  earnings  of  the  Steel  Corporation  had  no  great 
effect  upon  the  stock  market,  since  the  scope  of  both  had  been 

anticipated.    Trading  on  Monday  was  light,  but  the  tone  of  the 

market  was  strong  throughout  the  day.  Prices  were  irregular 
and  highest  in  the  last  hour,  and  new  records  were  made  in 
Bethlehem  Steel  shares.  Announcement  on  Monday  of  the 
plan  of  the  Standard  Oil  Company  for  dissolving  in  com- 
pliance with  the  ruling  of  the  Supreme  Court  was  not  a  lead- 


All.  Ch..  pf..  28- 
Amal.  Cop ...  68 
.■\m.  D.  T...  20!4* 
Am.  Loco. ..  4054* 
.\ra.  I-oco..  pf.108' 
Am.  Tel.  &  C.  80* 
Am.   T.  &  T.136!4* 

B.   R.   T 82^ 

Gen.     EI^c.  ..163J^ 
Int.     Met ISii 


July  25.  Aug.  1.  sold. 


NEW  YORK. 
Shares 


July  25.  Aug.  1 

-  Int.  Met.,  pf.    51  49^ 

MackayCos..   86!4'     86 

20,750    Mackay   C.,pf.  74'/> 

Man.    Elev...l39* 

800    Met.  St.  Ry..    15*         15* 

X.V.&X.T.Tel.l39H'    139^ 
Steel,    com...   79ji       79'A 

12.600     Steel,  pfd 119 

13,J00    W.    U.    T....   80 
2.690    Wesl'h,    com.    /5 
3,000     West'h,    pfd..  119* 
PHILADELPHIA. 
July  25.  Aug.  1 

Phila.    E 

Phila.     Elec 
Phila.     Trac 


8!/.* 


667A 

2oyr 


136H 


16214 

17/2 


Shares 
.  sold. 
7,550 


200 


44J4* 


139* 


79H 
73 
IISM 


Rys 

Co.    of    A 12^ 

St.    Bt'y 55  !4 

St.   Bt'y..  pf...   30*  30-         uni 

CHICAGO 
July  25.  Aug.  1. 

City     Ry 186*  186* 

Elev.    Rys 26J4 

Elev.    Rys 


Tra 


July  25. 

.   2254 

.    17M 

.  86«* 

.    525i 


Edison    E.     Ill . 


Mas5.    E.    Ry 

Mass.  E.  Ry.,  pf. 


.   97*         100 

.   28!i         32^ 

BOSTON 
July  25.  Aug.  1 
.1365i  136 Ji 
.157^  1575^ 
.285*  287 
162  J4 
22  54' 


July  25. 

Com.  Edison 135^ 

Chi.     Subways 4 

Chi.    Tel.    Co 123 

Nat'l     Car WZYi 

Nat'l   Car,   pfd 118^4* 


Mex.     Tel 

Mex.  Tel.,  pfd. 
N.   E.   Tel 


July  25.  Aug.  1. 


22?^ 
93 


93 


T..  &  T.,  pfd. 


*Last  price  nuoted. 

Shares  sold  for  the  week,  July  24 


July  29. 


ing  factor  in  the  prices  for  the  day.  Business  on  Tuesday  was 
on  a  very  narrow  scale,  and  prices  were  unsettled.  Reports  of 
monthly  earnings  of  a  number  of  important  railroads  were 
probably  of  more  influence  upon  the  market  than  any  other  in- 
cident of  the  day>  showing  losses  in  gross  and  net  earnings, 
and  efforts  to  offset  losses  in  gross  by  curtailment  of  operating 
expenses.  More  rumors  were  in  circulation  during  the  day  of 
the  possibility  of  an  investigation  into  monetary  conditions  in 
Wall  Street,  and  the  incident  was  attributed  to  political  action. 
The  financial  situation  of  the  early  past  week  was  marked  by 
the  remittances  to  banks  in  the  harvesting  districts  and  with- 
drawals of  gold  for  Canada,  and  the  financing  of  the  cotton 
crop  Avill,  before  long,  become  a  matter  of  moment.  The  effect 
of  the  remittances  was  a  slight  hardening  of  rates  in  the  money 
market,  but  ease  is  still  apparent,  despite  the  broadening  of 
demand.  Rates  Aug.  i  were:  Call,  2%@2y2  per  cent;  ninety 
days,  3l4@3y2  per  cent.  The  quotations  in  the  tables  are  those 
at  the  close  Aug.  i. 


Financial  Notes. 
Organization  of  American  Cities  Company  Completed. — 

The  -Ainerican  Cities  Company  went  into  permanent  organiza- 
tion in  New  Orleans  on  July  25,  1911.  and  now  controls  the 
street-railway  and  lighting  systems  of  Xew  Orleans.  Birming- 
ham. Knoxville  and  Little  Rock,  the  electric  railway  systems 
in  Memphis,  and  the  electric  lighting  companies  in  Houston.  Its 
capitalization  is  $10,000,000  in  collateral  trust  bonds,  $21,810,083 
preferred  stock  and  $16,643,416  common.  The  officers  are: 
George  H.  Davis,  of  Ford.  Bacon  &  Davis,  president;  George 


Bullock,   of   New    York,  and   W.   Von   Phul,  of   New  i 
vice-presidents;    M.    McGrath,    secretary;    R.    E     Sladi' 1 
ager  of   the   New   Orleans   Railway   &   Light   Company,  -, 
urer  and  assistant  secretary;  Ira  Lockwood,  assistant  tn  i 
and  assistant  secretary;  Charles  K.  Beekinan,  general  tr 
The  board  of  directors  is  as  follows:    George  W,  Bacon  1 
ber  of  the  firm  of  Ford,  Bacon  &  Davis,  New  York;   c 
Bullock,  president  Susquehanna  Railway,  Light  &  Powe  .': 
pany.  New  Y'ork;  S.  R.  Bertron,  member  of  Bertron,  C« 
&  Jenks,  New  York;  E.  H.  Bright,  member  of  T.  &  BJ 
New  Orleans ;  Harry  Bronner,  member  of   Halgarten  i  j 
pany,   New  Y'ork;   William   B.  Bonbright,  of   William  \i 
bright  &  Company,  New  Y'ork  and  London;  Lynn  H 
president  Interstate  Trust  &  Banking  Company,  New 
Marshall  J.  Dodge,  member  of  Bertron,  Griscom  &  Jr 
Y'ork;    George   H.   Davis,   member   of   Ford,    Bacon 
New    Orleans;    C.    P.   Ellis,   cotton   broker   and   baiil 
Orleans ;  C.  L.  Edwards,  of  A.  G.  Edwards  &  Compan\ 
ers,    St.    Louis;    Oscar    L.    Gubelman,   of    Knauth,   N„ 
Kuhne,  New  Y'ork ;  John  J.  Gannon,  president  Hiberni 
&   Trust    Company,    New    Orleans;    R.    M.    Gannon; 
Godchaux,  president  Whitney-Central  Trust  &  Savinu' 
New     Orleans ;     Frank     B.     Hayne,     cotton     merchant 
Orleans;    A.    J.    Hemphill,    president    Guaranty    Trus" 
pany,    New    Y'ork;    C.    J.     Hardy,     temporary,     pendi 
turn    of    C.    E.    Allgeyer    to    New    Orleans ;    Charles    n 
vice-president  Canal-Louisiana   Bank  &  Trust  Compan  .* 
Orleans;   Emil   Loeb,   capitalist,   Birmingham  and  New 
Fernand   Lapeyre,   capitalist   and   stock   broker,   New  ' 
S.  Z.  Mitchell,  president  Electric  Bond  &  Share  Comp 
Y'ork;   J.   K.   Newman,   of   Isidore  Newman  &  Son,   ' 
leans ;  Maurice  Stern,  of  Lehman,  Stern  &  Company.  > 
leans ;   L.   K.  Thompson,  vice-president  Bank  of  Comi 
Trust  Company,  Memphis,  Tenn. ;  William  von  Phul,  1 
Bacon    &    Davis,    New    Orleans;    R.    M.    Walmsley,   f 
Canal-Louisiana  Bank  &  Trust  Company,  New  Orlean 
Williams,  vice-president  Whitney-Central  National  Bai 
Orleans ;  A.  H.  Wiggin,  president  Chase  National  Bai 
York.     The  Whitney-Central  Trust  &  Savings  Bank, 
Orleans,    was    appointed    transfer    agent,    and    the 
Bank  &  Trust  Coinpany,  of  New  Orleans,  registrar, 
nection    of    William   von    Phul    with    the    company  w 
actively    renew   his   associations   with   New   Orleans  1 
people  whom  he  knew  in  1899  when  general  superinte 
the   Edison   Electric   Company  of  that  city.     Presidn 
stated  that  no  changes  were  contemplated  in  the  local 
ment.  with  the  exception  of  the  appointment  of  D.  A. 
of   Little   Rock,   to   a  technical   and   executive  positioi 
New  Orleans  Railways  Company. 

Empire  Gas  &  Electric  Bonds  Offered. — Francis 
\\'elsh,  of  Philadelphia,  is  offering  $1,300,000  joint  first 
funding  mortgage  s  per  cent  gold  bonds  of  the  Empii 
Electric  Company  and  the  Empire  Coke  Company, 
pire  Gas  &  Electric  Company  is  a  consolidation  of  all 
panics  supplying  electric  light  and  power  in  Auburn 
and  all  the  companies  supplying  gas  in  Auburn,  Gem' 
eca  Falls  and  a  number  of  other  localities  in  this  ff 
New  Y'ork  State,  and  the  Empire  Coke  Company  mant 
gas,  coke,  etc..  and  sells  its  gas  to  the  Empire  Gas  & 
Company.  The  issue  constitutes  a  direct  first-mortga,.: 
all  the  properties  of  the  Auburn  Light,  Heat  &  Pow 
pany  and  the  Auburn  Subway  Electric  Company, 
collateral  trust  first  lien  on  the  property  of  a  numbc 
gas  companies  in  the  cities  mentioned.  Provision  is  i 
a  betterment  fund  equal  to  2  per  cent  of  all  bonds  of  1 
outstanding,  to  be  spent  for  additions  and  betterment 
properties.  The  bonds  are  offered  at  97''3  and  mt 
yield  about  5.16  per  cent,  and  are  callable  at  102  anj 
on  March  I,  1914,  or  any  interest  day  thereafter, 
tax  exempt  in  the  State  of  New  Y'ork.  and  have  been  . 
by  the  PubHc  Service  Commission  for  the  Second  Di  " 
New  York. 

-Contracts  gsf; 


Hall  Signal  Company  to  Reorganize. 


losed    during    the    week  by 


Hall 


,akinj 
clo« 


gating    $125,000    were 

Signal  Company  with  a  number  of  railroad  companies '' 
the  total  of  unfilled  orders  on  the  books  of  the  comp: ' 
to  $575,000,  the  largest  amount  of  unfilled  orders  on   '<'  .° 
a  number  of  years.     The  reorganization  committee  it ' 
plans  for  meeting  the  $100,000  indebtedness  which  is  e  *   • 
shortly,  and  for  reorganization  of  the  company. 
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Texas  Telegraph  Controversy. — Further  tievelopinents  in 
c  strained  situation  between  the  telegraph  companies  operat- 
g  lines  in  the  State  of  Texas  have  brought  forth  a  letter  from 
'  C.  Adams,  vice-president  of  the  Postal  Telegrapli-Cable 
Smpany,  of  Xewr  York,  to  J.  P.  Lightfoot,  Attorney-General  of 
.xas,  in  which  the  relations  of  the  competing  companies  are 
viewed,  and  the  allegation  made  that  Bell  interests  are  seek- 
'g  to  create  a  monopoly  in  Texas  and  suppress  competition  in 
at  State  by  combination  and  absorbing  companies  with  which 
e  Mackay  interests  have  been  long  associated.  The  letter  re- 
rrs  to  the  formation  of  the  Postal  Telegraph-Cable  Company 
=■  Texas,  whose  line  connected  with  those  of  the  Mackay  sys- 
m,  and  says  that  the  Bell  Telephone  Company,  in  order  to 
•e  the  poles  of  the  Texas  Postal  company  for  extension  of 
s  telephone  system,  purchased  the  entire  capital  stock  of  this 
impany.  Relations  between  the  Bell  and  Mackay  interests 
'ere  amicable  until  the  former  purchased  control  of  the  West- 
on Union,  which  is  the  greatest  competitor  of  the  Mackay 
'stem.  The  latter  interests  then  stated  that  they  could  not, 
;ther  from  a  business  or  legal  standpoint,  tolerate  a  condition 
'here  the  Western  Union  and  the  Texas  Postal  were  under  the 
\itie  control,  terminated  their  contract  with  the  Texas  Postal 
jid  are  building  their  own  lines  in  the  State.  Since  Bell  in- 
irests  retain  the  name  Postal  Telegraph  &  Cable  Company 
f  Texas,  the  Mackay  interests  have  called  the  Texas  company 
Ihich  they  are  now  developing,  and  whose  Hnes  are  scheduled 
»  reach  Galveston  and  Houston  by  Sept.  i,  the  Mackay 
elegraph  &  Cable  Company.  The  statement  is  made  that  the 
ell  company  has  absolute  control  of  the  board  of  directors, 
tccutive  committee,  policy  and  operation  of  the  Western 
Inion  company,  and  description  is  given  of  the  negotiations 
'Mween  English  cable  companies  and  the  head  of  the  Western 
!nion  company  for  control  of  submarine  cables  by  the  Ameri- 
)n  company.  The  letter  says  in  part:  "The  Mackay  interests 
•■e  entirely  able  to  take  care  of  themselves  and  are  strongly 
^trenched  in  finances,  organization  and  fast  service,  and  are 
bt  afraid  of  what  seems  to  Ije  the  crushing-out  campaign  of 
)e  combine.  That  combine  is  approaching  its  Waterloo  in 
I  finances.  It  is  well,  however,  for  the  American  people  to 
^alize  that  the  American  Telephone  &  Telegraph  Company  is 
iiparently  seeking  an  absolute  monopoly  in  ocean  cables  and 
lid-line  telegraph  and  telephone  communication  in  the  United 
^ates.  It  is  already  far  on  the  way  and  it  will  keep  right  on 
Mentlessly  until  stopped  by  the  federal  and  state  governments." 

.Earnings  of  Mexican  Tramways  Company. — .\  surplus 
ailable  for  dividends  amounting  to  859  per  cent  on  its 
<)_487400  outstanding  capital  stock  was  earned  by  the  Mexi- 
p  Tramways  Company  in  the  year  ended  June  30.  This 
mpares  with  5.59  per  cent  earned  in  the  previous  year  on 
e  same  amount  of  stock,  and  with  8.03  per  cent  on  the 
'I.j87,400  stock  then  outstanding.  Gross  earnings  increased 
jghtly  over  $600,000.  During  the  year  the  company  issued 
id  sold  50,000  shares  of  capital  stock,  the  proceeds  of  which 
ovided  funds  for  various  purposes,  which  included  a  num- 
r  of  extensions  and  advances  to  the  Mexican  Light  &  Power 
Tympany.  Ltd.,  to  assist  in  the  hydroelectric  developments 
^t  are  being  constructed  by  the  latter  company.  The  prop- 
ties  of  the  Tramways  company  are  reported  in  good  condi- 
>n  as  a  result  of  the  expenditure  of  $700,000  for  main- 
nance.  The  financial  statement  of  the  company,  as  of 
!ec.  31,  showed  cash  on  hand,  $729,936,  as  compared  with 
'.29,802  for  the  previous  year ;  total  capital  stock  outstanding, 
*^.4874O0.  as  compared  with  $11,487,400;  cost  of  property  and 
;curities  to  Dec.  31,  $21,071,815,  as  compared  with  $20,- 
•'0.240;  and  advances  to  and  from  subsidiary  companies, 
4,3.58,657,  as  against  $10,695,940  for  the  previous  year. 

New  York,  Westchester  &  Boston  Bonds  Sold. — Kissel, 
.innicut  &  Company  and  Harris  Forbes  &  Company  have  sold 
le  $17,200,000  first  mortgage  4'A  per  cent  gold  bonds  of  the 

cw  York.  Westchester  &  Boston  Railway  Company,  to  which 

ference  was  made  in  the  last  issue.  The  company  is 
•subsidiary  of  the  New  York,  New  Haven  &•  Hartford  Rail- 
lad  Company,  and  is  building  a  four-track  elevated  road  from 

Bth  Street.  New  York  City,  to  Port  Chester.  N.  Y.  The 
Inds  were  offered  at  96^  and  interest,  to  yield  over  4,70  per 
'It,  are  tax  exempt  in  New  York  State  and  have  been  ap- 
Pved  by  the  Public  Service  Commission  for  the  Second  Dis- 
pel of  New  York.  In  the  circular  describing  the  issue,  the 
i^mary  of  a  letter  by  C.   S.   Mcllen,  president  of  the  New 

)rk,  New  Haven  &' Hartford  Railroad  Company,  states  that 


the  payment  of  principal  and  interest  of  the  bonds  is  uncondi- 
tionally guaranteed  by  indorsement  upon  each  bond  by  the 
.\ew  York.  New  Haven  S:  Hartford  Railroad  Company,  which 
holds  practically  the  entire  capital  stock  of  the  New  York, 
Westchester  &  Boston  Railway  Company,  and  states  further 
that  the  net  income  of  the  guarantor  for  the  fiscal  year  ended 
June  30,  1910,  above  operating  expenses,  taxes,  rentals  and  all 
interest  charges,  was  $10,796,874.  In  addition  to  the  guarantee 
of  the  New  York,  New  Haven  &  Hartford  Railroad  Company, 
the  letter  says  that  the  bonds  are  secured  by  a  direct  first 
mortgage  on  the  entire  property  of  the  New  York,  Westches- 
ter &  Boston  Railway,  which  represented  on  May  31,  1911,  an 
investment  by  the  parent  company  of  $25,647,004.  .Applications 
for  these  bonds  were  largely  in  excess  of  the  amount  offered. 
.•Vpplication  will  be  made  to  list  tlictn  upon  the  New  York 
Stock  Exchange. 

Massachusetts  Electric  Companies. — In  the  fiscal  year 
ended  June  30,  191 1,  gross  earnings  of  the  Massachusetts  Elec- 
tric Companies  were  $8,881,520,  representing  an  increase  of 
$434,458  over  the  returns  of  the  previous  year.  This  figure 
is  favorably  regarded  in  view  of  the  dullness  in  the  territory 
throughout  the  year  and  the  fact  that  giany  of  the  mills  in 
the  section  were  either  closed  or  operated  on  partial  time. 
Operating  expenses  increased  $340,735,  and  an  increase  of  $72,- 
531  was  made  in  charges  and  taxes,  and  the  surplus  available 
for  dividends  increased  $21,191,  aggregating  $1,485,886,  the 
largest  total  for  tliis  purpose  in  the  history  of  the  company. 
Earnings  in  the  past  fiscal  period  were  at  the  rate  of  nearly 
6'/2  per  cent  on  the  $20,557,400  outstanding  preferred  stock. 
The  company  now  supplies  electric  service  to  some  100  towns 
and  cities  in  New  England,  and  the  book  value  of  the  prop- 
erties is  placed  at  $49,500,000. 

Ft.  Worth  (Tex.)  Power  &  Light  Company.— J.  R.  Nutt, 
of  the  Federal  Telephone  &  Telegraph  Company,  announces  that 
he  and  others  are  the  incorporators  of  the  Ft.  Worth  Power  & 
Light  Company,  with  a  capital  stock  of  $3,560,000,  to  take  over 
the  lighting  business  which  has  for  some  time  been  conducted 
there  by  Mr.  Nutt  individually.  All  of  the  capital  has  been 
paid  in.  Mr.  Nutt  explained  that  he  had  simply  decided  to  in- 
corporate the  business  and  that  the  other  men  interested  are 
friends  in  the  bond  business. 


DIVIDENDS. 

Boston  Elevated  Company,  semi-annual,  3  per  cent,  payable 
Aug.  15. 

Connecticut  Railway  &  Light  Company,  quarterlj',  preferred 
and  common,  1  per  cent ;  both  payable  Aug.  15. 

Detroit  United  Railway  Company,  quarterly,  1%  per  cent, 
payable  Sept.  i. 

Mobile  (Ala.)  Electric  Company,  quarterly,  preferred,  i54 
per  cent,  payable  Aug.  15. 

Tampa  Electric  Company,  quarterly,  $2.00  per  share,  and 
extra  dividend,  $1.00  per  share,  both  payable  Aug.  15. 

REPORT  OF  EARNIKGB. 
CUMBERL.AXD  TELEPHONE  &  TELEGRAPH   COMP.^^•Y. 

Gross        Operating         Net              Fixed  Net 

Period.                          Earnings.    Expenses.     Earnings.     Charges.  Surplus. 

Tune,             1911               $606,027      $356,844      $249,183         $50,044  $199,139 

"                1910                 565,162        319,407        245,755           48.221  197.534 

6ni.,  June,   '11              3,595,354     2,127.824     1,467,824         307,036  1,160.493 

"        '10              3,366,009     1,916.044     1,449,965        287,532  1,162,433 
DETROIT  UNITED  R.MLWAY  COMPANY. 

June.             1911               $893,250      $563,512      $346,215      $177,178  $169,037 

1910                 831,472         512,996        330,912         168,530  162.381 

6m.,  June,   *I1              4.768,049     3,026,290     1,827,210     1,057,277  769,932 

'10              4,344,067     2.770,784      1,647,351         973,057  674,293 
MASSACHUSETTS  ELECTRIC  COMPANIES. 

Qtr.,  June     '11            $2,293,622  $1,410,089      $883,533      $462,234  $421,298 

"         "        '10              2,130,957      1,340,168         790,788        418,237  372.551 

12m.,  June    'II             8.881,520     5.557.303     3,324,217     1,838.330  1.485,886 

'10              8,447,062     5,216,568     3.230,494     1,765,799  1,464,695 
MONTREAL  STREET  RAILWAY  COMPANY. 

June.             1911               $430,026      $227,217      $204,809         $63,996  $140,813 

1910                 384,564         198,349         185,715           54,940  130,776 
NASHVILLE  RAILWAY  &  LIGHT  COMPANY. 

June             1911              $157,570        $94,056        $63,514        $48,989  $14,525 

1910                 157,426          91,576           65,851           48,769  17,082 

6m.,  June,    '11                 952,118         564,045         388.073         292.191  95.882 

•10                 887,953         516,589        371.365         291.195  80,170 
NORTHERN  OHIO  TRACTION  &  LIGHT  COMPANY. 

Tune              1911               $245,097      $134,983      $110,114        $44,333  $65,781 

1910                 221.673         123.125           98,548          43,375  55,173 

6m.  June,   '11               1.222,676        697.023         525,653         267,107  259.545 

'10              1.087.335         624,250        463,105        259,916  203.188 
PHILADELPHIA   COMPANY. 

Tune             1911           $1,557,660  $1,020,065      $736,667      $590,633  $146,034 

••    '             1910              1.681.626        944,400        920,411         576,592  343,819 
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Construction  NeWs. 


REFORM,  AL-\.— Tlie  Relorm  Ice  &  Light  Company,  it  is  reported, 
is  contemplating  the  installation  of  an  electric-light  plant  in  Reform. 
John  Newell  is  manager. 

CLARKSVILLE,  ARK.— Plans  have  been  prepared  for  the  installa- 
tion ot  electric  and  water  plants  and  sewer  system  in  Clarksville.  The 
improvements  will  be  extended  to  all  parts  of  the  city.  R.  L.  Goodman, 
representing  a   Texas   engineering   company,   has   prepared   the   plans. 

HIGDEN,  ARK. — Negotiations  are  under  way  for  financing  the  proj- 
ect which  includes  the  construction  of  a  concrete  dam  and  hydroelectric 
plant  on  the  Little  Red  River,  near  Higden,  55  miles  north  of  Little 
Rock.  Land  for  the  proposed  plant  has  been  purchased.  If  negotiations 
are  carried  throufih,  work  will  begin  at  once  on  the  plant.  The  cost  of 
the  work  is  estimated  at  about  $650,000.  Dickinson  &  Watkins,  State 
Bank  Building,  Little   Rock,  Ark.,  are  engineers. 

BUTTE  CITY,  CAL.— The  Northern  California  Power  Company, 
which  is  erecting  a  high-tension  transmissio'n  line  from  Hamilton  City  to 
Princeton,  recently  established  a  substation  in  Butte  City  and  has  taken 
over  the  local  electric  plant  owned  by  H.  A.  Dyer.  It  is  reported  that 
the  Northern  California  Power  Company  is  planning  to  extend  its 
transmission  line  south  to  Maxwell,  Williams  and  other  points.  The 
company  has  also   taken  over   the  plant  at  Williams. 

MODESTO,  CAL.— The  plant  and  holdings  of  the  La  Grange  Light 
&  Power  Company  in  Modesto  have  been  purchased  by  the  Sierra  &  San 
Francisco  Power  Company.  The  consideration  is  said  to  be  $50,000. 
h  is  understood  that  no  other  branch  of  the  Whitney  Power  Company, 
the  holding  company  of  the  La  Grange  company,  has  been  taken  over. 
The  La  Grange  Power  Company  held  the  contract  for  municipal  lighting. 

RIVERSIDE.  C.^L.— The  Board  of  Supervisors  of  Riverside  County 
has  awarded  the  franchise  for  the  erection  of  a  transnnssion  line  in 
Riverside  County,  for  which  application  was  made  by  F.  A.  Worthley. 
to   Fred  Mechlin.      The   price   paid  for  the   franchise   was   $150. 

S.W  FR.ANCISCO.  C.\L. — -Arrangements  are  being  made  by  the  Great 
Western  Power  Company  to  lay  a  cable  under  the  hay  and  supply  elec- 
tricity generated  by  hydraulic  power  in  San  Francisco.  The  company  re- 
cently absorbed  the  City  Electric  Company,  of  San  Francisco.  The 
company  is  planning  to  secure  contracts  for  both  light  and  power  service 
in  competition  with  the  Pacific  Gas  &  Electric  Company,  for  both 
gas  and  electric   service. 

SANGER,  CAL.— The  San  Joaquin  Light  &  Power  Company  is  con- 
templating extending  its  transmission  lines  from  Sanger  to  Centerville, 
for  which   right-of-way  is  being  secured. 

BUENA  VIST.A.  COL.— The  old  electric-light  plant  at  Buena  Vista 
is  reported  to  have  been  destroyed  by  fire  recently. 

DENVER,  COL.— The  Colorado  Telephone  Company  and  the  Tri- 
State  Telephone  &  Telegraph  Company  have  been  consolidated.  The 
new  company,  which  will  be  known  as  the  Mountain  States  Telephone 
&  Telegraph  Company,  is  capitalized  at  $50,000,000  and  will  operate 
exchanges  and  toll  lines  in  Utah,  Wyoming,  Montana,  Idaho,  Eastern 
-Arizona,  New  Mexico  and  Colorado.  The  officers  of  the  new  company 
are:  E.  B.  Field,  president:  Edwin  B.  Field,  Jr.,  vice-president  and 
treasurer;  J.  E.  MacDonald,  secretary,  and  E.  M.  Burgess,  general 
manager. 

FORT  COLLINS,  COL.— The  city  of  Fort  Collins  with  a  view  ot 
erecting  a  hydroelectric  plant  on  the  Poudre  River  will  file  on  a  power 
plant,  site  33  miles  west  of  Fort  Collins.  The  proposed  plant  will  be 
located  at  the  head  of  the  "Big  Narrows,"  on  the  Poudre  River.  A  prop- 
osition to  issue  bonds  to  the  amount  of  $150,000  will  be  submitted  to  a 
vote  of  the  people.  It  is  proposed  to  install  a  pl.int  with  sufficient 
output  to  supply  electricity  to  Fort  Collins  and  other  cities  in  Larimer 
County. 

JOHNSTOWN,  COL.— The  Northern  Colorado  Power  Company  is 
reported  to  be  contemplating  extending  its  transmission  lines  from 
Milliken  to  Johnstown,  a  distance  of  3  miles,  to  supply  electricity  in 
that  town. 

WILMINGTON,  DEL. — Plans  have  been  prepared  for  the  construc- 
tion of  an  electric  railway  along  the  Delaware  River  from  South 
Wilmington  to  connect  the  system  of  the  Wilmington  &  Philadelphia 
Traction  Company  with  the  New  Castle  &  Delaware  City  Railway  at 
New  Castle.  It  is  proposed  later  to  extend  the  railway  to  Augustine 
Park,  a  summer   resort  located  about  8  miles  below  Delaware  City. 

W.ASHINGTON.  D.  C— Bids  will  be  received  by  the  Department  of 
the  Interior,  Washington,  D.  C,  until  .Aug.  8  for  the  installation  of  an 
electric  elevator  and  the  construction  of  the  necessary  shaft  and  pent- 
house at  the  Freedman's  Hospital  Buildings,  Washington,  D.  C,  in 
accordance  with  specifications  and  drawings,  copies  of  which  may  be 
obtained  upon  application  to  the  chief  clerk  of  the  department.  Carmi 
A.    Thompson    is   assistant    secretary. 


W  ASIIINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  S 
plies  and  .-Accounts,  Navy  Department,  Washington,  D.  C,  until  A 
15  for  furnishing  supplies  at  the  various  navy  yards  and  naval  statii 
as  follows;  Newport,  R.  I.— Schedule  3802,  furnishing  and  install 
switchboard,  panels,  etc.;  schedule  3810,  switch  for  I-beam  troll 
Brooklyn,  N.  Y. — Schedule  3800,  forced-draft  blowers;  schedule  38 
55.000  ft.  interior  communication  cable;  50,000  ft.  night-signal  en' 
19,000  ft.  interior  communication  cable;  80,000  ft.  steel  wire,  c- 
clad  cable;  50,000  ft.  plain  double  conductor;  50,000  ft.  doul.n 
conductor;  30,000  ft.  telephone  cord;  75,000  ft.  bell  wire;  1000  ft.  duu, 
conductor  diving  wire;  64,000  ft.  single<onductor  wire;  40,000  ft.  sini 
conductor  wire;  270,000  ft.  twin-conductor  wire.  Portsmouth,  N.  11 
Schedule  3816,  one  dynamo.  Brooklyn,  N.  Y. — Schedule  3816,  ann 
supply  of  combination  desk  and  bracket  fans.  Boston,  Mass.,  and  N 
folk,  Va.— Schedule  3816,  night-signal  keyboards.  Newport,  R.  1 
Schedule  3779,  furnishing  and  installing  fire-alarm  system;  schedule  3S 
furnishing  speed  lights,  etc.,  at  the  Eastern  navy  yards  and  na 
stations.  .Applications  for  proposals  should  designate  the  schedi 
desired  by  number. 

LAKE  CITY,  FLA.— Plans  are  being  made  by  Mrs.  M.  M.  Jacks 
owner  of  the  White  Springs  resort,  to  install  an  electric  plant  to  sup 
electricity  for  lamps  for  the  Spring  House  and  to  light  the  entire  to 
It  is  proposed  to  utilize  the  overflow  from  the  spring  to  operate 
plant. 

AUSTELL,  G.A. — The  City  Council  is  reported  to  be  contemplal 
calling  an  election  to  submit  the  proposition  to  establish  a  munic 
electric-light  system  in  Austell  to  a  vote  of  the  people. 

HA2ELHURST,  GA.— The  city  has  voted  an  additional  bond  is 
to  the  amount  of  $5,000  for  the  installation  of  an  electric-light  syst 
The  city  recently  voted  to  issue  $30,000  in  bonds  for  a  munic 
electric  plant. 

J.ACKSON,  G.A.— The  City  Council  has  decided  to  call  an  election 
vote  on  the  proposition  to  issue  $11,000  in  bonds,  the  proceeds  to  be  v. 
for  improvements  to  the  electric-lighting  system  and  water-works.  Ot 
amount  $6,000  will  be  used  to  secure  electrical  energy  and  $3,000 
extensions.  The  city  will  enter  into  a  contract  with  the  Cen 
Georgia  Power  Company  for  600  hp.  It  is  proposed  to  establish  a  twei 
four  hour  service  and  supply  electricity  for  manufacturing  purposes 
well  as  for  lighting. 

BONNERS  FERRY,  ID.AHO.- The  Bonners  Water  &  Light  Corap 
has  filed  a  petition  with  the  County  Commissioners  for  permission  to 
tach  its  transmission  line  to  the  bridge  across  the  Kootenai  River,  in 
turn  for  which  the  company  offers  to  furnish  and  maintain  five  arc  la: 
on. the  bridge. 

ARENZVILLE,  ILL. — An  organization  of  a  stock  company  to  su) 
electricity  and  water  for  the  village  of  Arenzville  is  reported  to  be  cr 
consideration.  Electrical  energy  for  operating  the  system  may  be  seci 
from  the  Beardstown  Electric  Light  &  Power  Company,  of  Beardsto 
III. 

BEECHER,  ILL.— Plans  are  being  considered  for  the  organiza 
of  a  stock  company  to  install  an  electric  plant  in  Beecher. 

CHICAGO,  ILL.— The  receivers  of  the  Illinois  Tunnel  Company  b 
been  authorized  to  issue  $1,000,000  in  notes,  payable  in  one  year, 
proceeds  to  be  used   for  extensions  to   the   automatic  telephone  systci 

PANA,  ILL.— Bids  will  be  received  by  Harry  Stanton,  city  cl 
until  Aug.  17  for  water-works  improvements  as  follows:  Contract 
1,  reservoir,  dam  and  pump  tower;  2,  water  pipe  and  transmission  1 
3,  pumping  machinery;  4,  mechanical  filtration  plant;  5,  gas-power  1 
trie  plant;  6,  power  house;  7,  steam  boilers,  engine  and  genera 
Specifications  may  be  obtained  upon  application  to  the  city  clerk  01 
Arthur  Giesler,   consulting  engineer,   Dayton,   Ohio. 

PINCKNEYVILLE,  ILL.— The  City  Council  has  decided  to  purcl 
the  local  electric-light  plant,  if  it  can  be  bought  at  a  reasonable  p 
or  install  a  new  plant. 

T.AMPICO,  ILL.— The  Dixon.  Rock  Falls  &  Southwestern  Rail 
Company  has  selected  a  site  on  the  Jacobs  farm,  about  2  miles  sontl 
Tampico,  on  which  it  will  erect  the  power  plant  for  the  railway.  V 
3  miles  of  the  road  will  be  equipped  for  electrical  operation, 

MOU.NT  VERNON,  IND.— The  new  franchise  granted  the  Cumber 
Telephone  Company  in  Mount  V^ernon  provides  for  the  installation  01 
underground  conduit  system  for  its  wires,  and  also  provides  thai 
company  shall   connect  with  the  county  lines. 

Sl^MMITVILLE,   IND.— Owing  to   the   refusal   of  the  Town   Boa: 
make    further    payment   on   the   municipal    electric-light    plant   a   new 
pany    has   been    formed,    consisting    of    the    contractors    who   installti; 
system,    to    take    over    the    plant,    and    is   now    supplying   electrical  sc  ' 
in   Summitville.     The   plant  has  been   remodeled   and   a  twenty-four  1  ^ 
service  given  the  city.     The  fiat-rate  system  has  been  abolished  and  mi  * 
installed    for    all    consumers.      The    street-lighting    system    has  not    ■» 
completed  and  many  more  lamps  will  be  installed.     Electricity  for  op 
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in^  ic  system  is  obtained   from  the   Indiana   Union  Traction   Company. 
Thcites  have  been  slightly  increased,  but  the  service  is  much  better. 

BuLE  PL.^INE,  I.\.— The  City  Council  has  appropriated  $10,000  for 
the  t*w  municipal  electric-light  plant  now  under  construction.  C.  K. 
.Mkion.  of  Webster  City,  has  charge  of  the  erection  of  the  building. 

CNTRAL  CITY,  lA. — Work  has  commenced  on  the  construction  of 
■he  oncrete  dam  m  connection  with  the  proposed  municipal  electric- 
lifband  power  plant  in  Central  City.  It  is  understood  that  contracts 
luvbeen  placed  for  machinery  and  equipment  for  the  power  house. 

KOKfK.  l.\.— The  St.  Louis-Rock  Island  Railway  Company  is 
plai  'IS  to   buil.l   .1   power   house   at    Hamilton. 

VNCHESTER,    I  A.— The    City    Council    has   granted   the    petition    of 

•••t    -mess  men  to  erect  electroliers  in  the  business  district  of  the  city. 

-  men  agreed  to   pay   for  the  installation   of   the  new  system 

ciiy  would  maintain  them  after  they  were  erected. 

,  _   <HUNTAS,     I.A. — It    is     reported     that    the     proposition     to    issue 

II I H)   in    bonds,    the    proceeds    to    be    used    for    the    construction    of    a 

Dunpal  electric  light  plant,  will  be  submitted  to  a  vote  on  .Aug.   IS. 

W  AND.   lA.— Bids   will   be   received   by   J.    A.   Christian,  city   clerk, 
oni  Aug.    15    for   the   installation    of   an   electric-light    plant   and   water- 
ier   'Tstem.      The    Ames    Engineering    Company,    of    Ames,    la.,    has 
the   engineering  work. 

'  ITV.   l.\. — The   Sioux   City   Service  Company  is  reported  to 
ung  the  extension  of  its  street  railway  system  to  Crystal  Lake. 
V  ii^TER    CITY.    lA.— The    City    Council    has    appropriated    $10,000 
or  e  iDunicipal  electric-light  plant,  now  in  course  of  construction. 
>     "-'VE,   K.A\. — Negotiations  are  under  way  between  the  Riverside 
?  jwer    Company,     of     .\bilene.     and    the    city    of    Solomon,    8 
'.,   whereby   the  company   is   to   supply  electricity   in  that  city. 
:.  ji     »<:.-«  recently  voted  by  the  city  of   Solomon   for  the  installation 
tt  i  electric-light  system   and   water  works. 
E  -I.EWOOD,   KAN.— Plans  are  being  prepared  by  the  J.  S.  Worley 
niulting   engineer.   Reliance    Building,    Kansas   City,   Mo.,   for 
tion    of    water    and    light    systems    in    Englewood,    for    which 
.e  amount  of  $20,000  have  been  sold. 
U  L  CITY,  K.-\X. — The  J.  S.  Worley  Company,  consulting  engineer, 
lelice  Building,   Kansas  City,   Mo.,   has   been  engaged  to   prepare   plans 
i.d     xrvise    the    construction    of    the    proposed    municipal    water    and 
the  cost  of  which  is  estimated  at  $50,000. 
N.     KAN. — Proposals    will    be    received    at    the    office    of    the 
Horton,     Kan.,     until     Aug.     8,     for     furnishing     one     100-hp 
igh.^ed    engine,    plans    and    specifications    for    which    are    on    file    at 
le  ,'ove   office.      G.    E.    Johnson,    of    Sabetha,    Kan.,    is    engineer,    and 
I.      Norris  is  city  clerk 
L.CYGNE.  K.\X. — The  J.   S.  W^orley  Company,  consulting  engineer, 
telijce   Building,    Kansas    City,    Mo.,    is    preparing    plans    for   the    con- 
irw^.n    of    the    proposed    municipal    electric-light    and    water    plant,    to 
osthout  $30,000.      Bids   will   be   received   for   construction    of   the   plant 
boi  Aug.   15. 

X  KERSON.  K.\X.— Plans  are  being  considered  for  the  installa- 
on.;  an  electric-light  system  and  water  works  in  Nickerson.  Two 
rotations  are  under  consideration.  The  first  is  to  have  the  United 
'it  Gas  &  Electric  Company,  of  Hutchinson,  Kan.,  extend  its  trans- 
liss-  lines  to  Xickerson  and  deliver  energj-  at  the  substation.  The 
Ihei.jr  the  town  to  erect  the  line  to  Hutchinson.  The  city  will  own 
le  VjI  system  and  install  its  own  water  works,  the  pumping  plant 
tin   iperated   by    electricity. 

T'*EKA.  KAN. — The  City  Commission  has  rejected  all  bids  sub- 
litt-  for  the  installati  :)n  of  an  ornan<ental  lighting  system  on  Kansas 
vee  from  First  to  Tenth  Street.  Bids  for  installing  the  lighting 
rsti    have  been  readvertised. 

WTERVILLE,  KAN.— Plans  ?re  being  prepared  by  the  T.  S.  Worley 
ottny,  consulting  engineer.  Reliance  Building,  Kansas  City,  Mo., 
>r  ":  construction  of  the  proposed  municipal  water  and  light  plant,  to 
>«  >out  $30,000. 

LI  IXGTON,  KY. — Plans  are  being  prepared  by  Sargent  St  Lundy,  of 
^),  IIU,  consulting  engineers,  for  the  power  house  of  the  Kentucky 
rac>n  &  Terminal  Company,  which  recently  took  over  the  traction 
op  les  in  and  around  Lexington.  Contracts,  it  is  said,  will  be  awarded 
ir  c  erection  of  the  building  and  installation  of  machinery  in  the 
■ardture. 

LCnSVILLE,  KY.— The  Louisville  &  Interurban  Railway  Company 
»  rd  amendments  to  its  charter  increasing  its  capital  stock  from 
!.2(50O  to  $3,750,000.  The  increase  in  capitalization  is  due  to  the 
ircse  of  the  Louisville  &  Eastern  Interurban  Railway  some  time  ago. 
.yiERS,  LA.— The  Algiers  Railway,  Light  &  Power  Company  has 
en  ntined  by  the  City  Council  that  it  must  extend  its  street  railway 
Ke  to  UcLeanville  and  the  Mississippi  River,  in  accordance  with  its 
antse. 

BCCE,  LA. — It  is  riported  that  the  town  of  Boyce  has  awarded 
coiact  for  the  construction  of  a  municipal  electric-light  plant. 
SI|EVEPORT,  LA. — Anderson  Offutt,  consulting  engineer,  of  New 
le:!.  La.,  engaged  by  the  city  of  Shreveport  to  prepare  an  estimate 
tl  cost  of  installing  a  municipal  electric-light  plant,  has  submitted 
>  rprt  to  the  City  Council,  in  which  he  states  that  a  plant  could  he 
>1«  >r   $310,000   and    operated    at    3    cost    of    S270    per    day.      He    also 


slates    that     electricity     could     be     supplied     to     private    cons 

cheaper    rate    than    at    present.      An    election    may    be    called    to    submit 

a  proposition  to  issue  bonds  for  construction  of  a  plant  to  the  voters. 

BALTIMORE,  MD.— Scaled  proposals  will  be  received  by  the  Board 
of  Awards  at  the  office  of  the  City  Register,  City  Hall,  Baltimore,  Md.. 
until  .\ug.  9  for  one  35-kw  generator  and  engine,  one  IS-kw  generator 
and  engine,  one  switchboard  and  connections,  valves,  piping,  etc.,  to  be 
installed  in  the  sewage  pumping  station,  plans  and  specitications  for 
which  are  on  file  at  the  office  of  Calvin  W.  Hendrick,  chief  engineer 
of  the  Sewerage  Commission,  and  can  be  obtained  at  the  office  of  the 
Sewerage  Commission,  Room  904,  .'\merican  Building,  Baltimore,  Md. 
■\  deposit  of  $5  will  be  required  for  each  set  of  plans,  which  will  be 
refunded    upon    return    of   same. 

EMMITSBURG,  MD.-Plans  are  being  considered  by  (he  town  of 
Emmitsburg  to  secure  electrical  service  from  the  power  plant  of  the 
Frederick  Railroad  Company  and  the  Hagerstown  Railway  Company, 
v.hich    will   be   located   at   Security. 

-VUBURN,  M.-\SS.— The  Selectmen  have  granted  the  Worcester  Sub- 
urban Electric  Company  a  franchise  to  supply  electricity  for  a  period 
of  twenty  years  in  Auburn.  Under  the  terms  of  the  franchise  the  com- 
pany is  to  supply  32-cp  incandescent  street  lamps  at  the  rate  of  $14 
per  lamp  per  year  with  midnight  service;  the  rates  for  electricity  for 
commercial  lighting  arc  as  follows:  Primary  rate  16  cents  per 
kw-hour  and  secondary  12  cents  per  kw-hour.  The  transmission  line 
ot  the  Worcester  Suburban  Electric  Company  will  be  extended  from 
Millbury,  a  distance  ol  114  miles. 

FRANKLIN,  MASS.— The  plant  and  holdings  of  the  Union  Electric 
Light  Company,  of  Franklin,  Mass.,  owned  by  the  Stone  &  Webster 
Corporation,  of  Boston,  Mas.s..  have  been  sold  to  C.  D.  Parker  & 
Company,  who.  it  is  said,  are  intere«ted  in  the  Massachusetts  Lighting 
Companies.  The  property  of  the  Foxoboro  Electric  Company  has  also 
been  purchased  by  C.  D.  Parker  &  Company  and  will  be  operated  in 
connection  with  the  Union  Electric  Company,  with  the  main  office  in 
Franklin. 

GLOUCE.^TER,  MASS.— The  Gloucester  Electric  Light  Company  has 
applied  to  the  State  Board  of  Gas  and  Electric  Light  Commissioners  for 
permission  to  issue  $75,000  in  capital  stock,  the  proceeds  to  be  used  to 
place  its  wires  underground  in  the  principal  streets  of  the  city  and  for 
the  erection  of  an  electric-light  sy.stem  in  the  town  of  Essex,  which 
includes  about  12  miles  of  public  street  lighting  and  6  miles  of  streets 
on  the  commercial  lighting  service.  The  cost  of  the  installation  of  the 
entire  underground  system  in  Gloucester  is  estimated  at  $49,340.  Im- 
provements are  to  be  made  at  the  power  plant,  including  the  installation 
of  a  new  coal-conveying  apparatus,  two  254-hp  boilers,  with  stokers  for 
same,  and  the  erection  of  addition  to  boiler-room,  which  will  involve 
an  expenditure  of  about  $26,595.  The  cost  of  erecting  the  system  in 
Essex,  including  street  lighting  and  commercial  service,  is  estimated  at 
$14,669. 

LEICESTER,  M.ASS. — Plans  are  being  considered  for  the  installation 
of  a  central  heating  and  lighting  plant  for  the  town  buildings  to  be  erected 
on   Colburn   Court. 

LOWELL,  M.-^SS. — The  lands  and  building  committee  is  considering 
the  question  of  installing  an  electric-light  plant  in  the  basement  of  the 
City  Hall  to  supply  electricity  for  lamps  and  motors  for  the  City  Hall 
and  Memorial   Building. 

MILLBURY,  MASS.— Plans  arc  being  prepared  by  the  Worcester 
Suburban  Electric  Company  for  the  erection  of  a  substation  in  Millbury. 
.•\.   M.   Hall  is  superintendent  of  the  Millbury  district. 

NORTH  EASTON,  MASS.— The  Brockton  Electric  Light  Company 
has  presented  a  petition  to  the  Selectmen  of  North  Easton  for  a 
franchise  to  erect  an  electric-light   system  in   this  village. 

SOUTH  HADLEY  FALLS,  MASS.— The  South  Hadley  Falls  Elec- 
tric Light  Company  is  contemplating  extending  its  transmission  lines 
from  South  Hadley  Center  by  the  way  of  Five  Corners  to  Granby,  to 
supply   electrical   service   in   that  town. 

STERLING,  MASS.— .At  a  town  meeting  held  July  19  it  was  voted 
tc  extend  the  electric-light  system  to  Pratts  Junction,  a  distance  of  2 
miles,  for  which  $2,000  was  appropriated  The  proposition  to  extend 
the  system  to  Sterling  Junction  will  be  voted  on  later. 

WORCESTER.  MASS.— The  Worcester  Suburban  Electric  Company 
has  petitioned  the  Slate  Board  of  Gas  and  Electric  Light  Commissioners 
for  authority  to  issue  $125,000  in  capital  stock,  the  proceeds  to  be  used 
to  pay  floating  indebtedness  and  to  make  extensions  and  improvements 
to  its  plant. 

GRAND  RAPIDS.  MICH. — The  business  men's  organizations  from 
eicry  section  of  the  city  have  joined  in  asking  the  Council  to  appropriate 
$10,000  for  the  installation  of  a  new  street-lighting  system  on  Monroe 
and  Canal  Streets  to  replace  th»  present  arche-. 

HERSEY.  MICH. — A  new  power  house  is  being  erected  by  Frank 
Mclntyre.  It  is  understood  that  the  output  of  the  electric  plant  will  be 
ircreased  to  300  hp. 

BROWN  VALLEY.  MINN.— At  an  election  held  July  25  the  proposi- 
tion to  issue  $10,000  in  bonds,  the  proceeds  to  be  used  for  the  construc- 
tion of  an  electric-light  plant  in  Brown  Valley,  was  carried.  L.  C.  Bige- 
low  is  recorder. 

MINNEOTA,  MINN.— The  village  has  granted  a  franchise  to  J.  H. 
Jonathan  to  construct  and  operate  an  electric-light  plant  in  Minneota. 
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ROCHESTER,  MINN.— The  contract  for  the  installation  of  the  orna- 
nicnial  street  lighting  system  on  Broadway  has  been  awarded  to  W.  O. 
Ilariig,  of  Minneapolis,  Minn.,  for  $8,661.  Cluster  lamps  will  be  erected. 
ST.  P.'\UL,  MINN. — The  joint  city  hall  and  court  house  commission 
has  awarded  the  contract  for  supplying  light,  heat  and  power  for  the 
city  and  county  buildings  for  the  coming  year  to  the  St.  Paul  Gas  Light 
Company  for  $13,000,  the  same  as  last  year.  Only  one  bid  was  received. 
TOWER,  MINN. — Bids  were  opened  by  the  City  Council  July  18  for 
the  construction  of  a  hydroelectric  plant  at  Pike  River  Falls,  to  replace 
the  present  steam  plant  owned  by  the  city.  The  lowest  bid  submitted 
was  about  $23,000.  BotJs  to  the  amount  of  $16,000  were  recently  voted 
for  the  purpose  of  building  the  plant.  It  is  expected  that  the  city 
will    readvertise    for   bids. 

TWO  H.\RBORS,  MINN. — E.xtensive  improvements  are  being  made  to 
the  municipal  electric-light  and  water  plant,  including  the  installation  of  a 
lO'/i-in.  Wcstinghouse  cross-compound  air  compressor  to  operate  the 
Ingersoll-Rand  rock  drill  at  the  quarry,  located  a  short  distance  from  the 
electric  and  water  plant.     W.    R.   Coleman   is  chief   engineer. 

K.ANSAS  CITY,  MO. — The  Metropolitan  Street  Railway  Company  is 
planning  to  remove  a  lOOOkw  generator  from  its  Fifteenth  Street  station 
to  its  station  on  Fortieth  Street.  A  3000-kw  generator  will  be  installed 
in  the  Fifteenth  Street  station. 

K.\NSAS  CITY,  MO.— The  Commissioners  of  Kansas  City  have 
decided  to  locate  the  buildings  for  the  new  municipal  elcctrirlight  plant 
in  front  of  the  municipal  water  plant  at  Quindaro.  The  same  boilers 
will  supply  steam  for  operating  the  generating  plant  and  pumping 
station. 

KIRKWOOD,  MO. — .\  special  election  will  be  held  .\ug.  '9  to  vote  on 
the  proposition  to  issue  $10,000  in  bonds,  the  proceeds  to  be  used  for 
extensions  to  the  municipal  electric-light  plant. 

ST.  LOUIS,  MO'. — The  new  electric  plant  of  the  Laclede  Gas  Light 
Company,  located  at  Mtund  and  Mullanphy  Streets,  St.  Louis.  Mo.,  will 
be  completed  about  Aug.  15.  The  plant  has  an  output  of  8000  kvi  and 
cost  about  $475,000.  The  original  schedule  of  prices  for  electrical  service 
of  the  Laclede  Gas  Company  ranges  from  4  cents  .to  12  cents  per 
kw-hour  for  lamps  and  from  3  cents  to  10  cents  for  motors.  It  is  said 
that  a  permanent  and  lower-price  schedule  is  to  be  prepared  and  will 
be  made   public  about  the  middle  of  September. 

GORDON,  NF.B. — Sc.-iled  proposals  will  be  received  by  H.  D.  Hunt- 
ington, village  clerk,  until  Aug.  10  for  the  installation  of  electric-light 
and  sewer  systems  and  extensions  to  water  mains.  Copies  of  plans 
and  specifications  can  be  obtained  upon  application  to  the  village  clerk. 
LINCOLN,  NEB. — .Arrangements  have  been  made  by  the  Lincoln 
Gas  &  Electric  Company  for  the  rehabilitation  of  its  system.  The 
approval  of  the  Nebraska  Public  Service  Commission  has  been  secured. 
OMAHA,  NEB. — The  Omaha  Electric  Light  &  Power  Company  has 
secured  the  contract  for  furnishing  electricity  for  lamps  and  motors  for 
the  new  Union  Pacific  Railroad  Building  in  Omaha.  It  will  require  SOD 
hp  to  operate  motors,  elevators,  pumping  machinery,  heating  system  and 
ventilators.     ,\bout  6000  lamps  will  be  installed. 

VALENTINE,  NK.B  — Plans  are  being  prepared  by  the  J.  S.  Worley 
Company,  consulting  engineer.  Reliance  Building.  Kansas  City,  Mo.,  for 
the    reconstruction   of  the   hydroelectric   plant   in   Valentine. 

WYMORE,  NEB.— Plan-,  have  been  adopted  by  the  City  Council  for 
liKhling  the  streets  of  the  town.  The  plans  call  for  the  installation  of 
twenty-four  ornamental  lamp  standards  in  the  business  district  and  250 
incandescent  lamps  in  the  residence  portion  of  the  town.  The  munici- 
pal electric  plant  is  nearly  completed  and  will  soon  be  turned  over  to 
the  city.  .An  electrically  driven  pump  is  also  to  be  installed.  Bids  will  be 
received  until  .-\ug.  9  by  F.  V.  Meek,  city  clerk,  for  construction  of 
distributing  and  street-lighting  system,  including  the  erection  of  about 
10  miles  of  wire.  The  cost  of  the  work  is  estimated  at  about  $9,000. 
C.  H.  Meeker  is  in  charge  of  construction  of  both  the  electric-light  plant 
and   water-works  system. 

■  KEYPORT,  N.  J. — Arrangements  are  being  made  by  the  Middlesex  & 
Monmouth  Light,  Heat  &  Power  Company  for  the  installation  of  the  new 
street-li»ht  system  which  the  Borough  .Council  contracted  for  some 
time  ago.     Tungsten   lamps  will  be  installed. 

MARION,  N.  J.— The  Public  Service  Corporation  of  New  Jersey  has 
awarded  the  general  contract  for  the  construction  of  a  power  house  at 
Marion  to  E.  M.  Waldron  &  Company,  of  Newark,  N.  J.  The  building 
will  be  100  ft.  x  100  ft.  and  will  cost  about  $40,000. 

RED  BANK,  N.  J.— Further  steps  have  ben  taken  by  the  Commis 
sioners  of  Red  Bank  toward  equipping  the  water-works  plant  as  a  munici- 
pal electric-light  and  power  station.  Thomas  F.  Hylan,  of  the  Blackall 
&  Baldwin  Company,  contracting  engineer,  of  New  York,  N.  Y.,  has 
been  engaged  to  prepare  plans  and  estimates  of  cost  of  establishing  the 
pr(,posed   plant. 

ALBANY,  N.  Y. — The  Albany  Electric  Illuminating  Company  has 
filed  plans  for  the  100  new  so-called  double  Fifth  Avenue  lamps  which 
the  company  is  to  erect  on  certain  streets  under  the  terms  of  the  new 
street-lighting  contract  with  Commissioner  G'reenalch,  of  tlie  Department 
of  Public  Works.  Under  the  contract  the  company  pays  for  both  poles 
and  lamps,  each  pole  co-sting  about  $157.  For  all  other  street  lamps  in 
the  city  the  municipality  owns  the  poles  and  the  city  furnishes  the 
lamps.  The  contract  calls  for  new  lamps  throughout  the  city,  which 
will   mean    the   installation    of   about    1000   new   lamps.      Besides   replacing 


ihe  old  arc  lamps  with  new  magnetite  lamps,  the  arc  lamps  in 
will  be  replaced  with  incandescent  lamps.  The  company  is 
slalling  underground  conduits  on  several  streets  in  the  city. 

BROOKLYN,  N.  Y.— The  Public  Service  Commission,  First  ^tritl 
has  authorized  the  Nassau  Electric  Railway  Company  to  issue  )nn. 
in  bonds. 

HARTWICK,    N.    Y.— The    Hartwick    Power    Company    has   ., 
Ihe    Public    Service    Commission,    Second     District,    for    pernii!  t  „ 
exercise  a  franchise  to  supply  electricity  in  the  town  of  Hartwi 

NEW  YORK,   N.   Y.— The   Public   Service   Commission,  First  :  iiit 
has    authorized    the    Manhattan    Three-Cent    Line    to    i'-sue    $.' 
capital   stock. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  Arthur 
Commissioner  of  Bridges,  Department  of  Bridges,  13  to  21  !' 
New  York,  N.  Y.,  until  Aug.  10,  for  furnishing  and  ei' 
duplex,  two-stage,  motor-driven  air  compressor  at  the  Wi! 
Bridge  in  the  Borough  of  Brooklyn,  N.  Y.  Blank  forms  and 
tions  may  be  obtained  at  the  above  office. 

NEW  YORK,  N.  Y.— Bonds  to  the  amount  of  $17,200.ii' 
stated,  have  been  sold  by  the  New  York,  New  Haven  &  Havlf 
road  Company,  for  the  New  York,  Westchester  &  Boston  Rai!\^ 
pany,  a  subsidiary  company.  The  New  York,  Westchester  ■ 
Railway  Company  is  building  a  four-track  electric  railway  i 
Street,  New  York,  to  Port  Chester,  with  a  branch  from  Pelhani  : 
Vernon  and  Scarsdale  to  White  Plains  and  a  branch  to  ClasL. 
and  Throg's  Neck. 

NEW  YORK,  N.  Y. — Bids  will  be  received  at  the  office  of  tli 
vising  .Architect,  Treasury  Department,  Washington,  D.  C,  until 
for  the  installation  of  a  conduit  and  wiring  system  for  lamps  ani 
and  conduits  for  standard  clock,  telephone,  bell,  vault  protcii 
alarm  and  telegraph  systems  in  the  new  LTnited  States  post  ofiii 
York,  N.  v.,  in  accordance  with  plans  and  specifications,  copic 
may  be  obtained  at  the  above  office  or  at  the  office  of  McKii!:, 
White,  160  Fifth  Avenue,  New  Y'ork,  N.  Y.  James  Knox  I 
Supervising  Architect. 

NEW  YORK,  N.  Y.— Sealed  bids  will  be  received  by  I':, 
Whitney,  Commissioner  of  Correction,  Department  of  Correrl 
East  Twentieth  Street,  New  York,  N.  Y.,  until  Aug.  10  for  f 
labor,  superintendence,  machinery,  blocks,  tackle  and  other  :i 
to  lay,  draw  into  ducts  and  properly  connect  up  a  complete 
feeder  system,  including  covers  for  manholes  for  the  li^lu 
power  service  and  a  feeder  and  subsidiary  systems  for  tl 
lighting,  including  furnishing  and  connecting  up  mechanically  : 
trically  the  street  lamp-post  lanterns,  etc.,  on  Hart's  Island,  Ni 
Blank  forms  and  further  information  may  be  obtained  at  the  ^l)i 
NEW  YORK,  N.  Y.— The  Public  Service  Commission  has  ;i 
the  Long  Acre  Electric  Light  &  Power  Company  to  issue  $2,0' 
capital  stock  and  $5,000,000  in  bonds,  $4,000,000  of  which  may 
upon  the  acquisition  of  property,  except  $600,000.  which  m.Ty 
for  other  expenses.  No  bonds  are  to  be  sold  until  $1,000,00 
stock  has  been  subscribed  and  fully  paid  for,  when  $2,000,000  m. 
on  the  market  at  not  less  than  90  per  cent  of  their  par  value, 
maining  $2,000,000  in  bonds  to  be  sold  at  the  same  terms  whei 
$1,000,000  of  capital  stock  has  been  sold.  The  proceeds  to  be 
the  acquisition  of  property,  construction,  compl.-tion  and  exteti 
improvements  to   its  plant   or   distributing   system. 

NEW  YORK,  N.  Y.— The  Public  Service  Commission,  Second 
has  granted  the  New  York,  Westchester  &  Boston  Railway 
authority  to  execute  a  mortgage  on  all  its  property  to  secure 
of  bonds  to  the  amount  of  $60,000,000.  The  company  is  a 
to  issue  at  present  bonds  to  the  amount  of  $20,100,000,  the 
to  be  used  to  refund  at  par  the  bonds  of  the  New  York,  \V 
&  Boston  Railway  Company  to  the  amount  of  $16,200,000,  to 
par  the  principal  of  bonds  secured  by  the  first  mortgage  of 
Y'ork  &  Port  Chester  Railroad  Company  amounting  to  $100 
for  the  purpose  of  acquisition  of  real  estate  and  constructit 
branch  road  of  the  company  from  Mount  Vernon  to  White  I 
previously  authorized  by  the  commission,  $3,800,000,  Authority 
$5,000,000  in  bonds  under  the  mortgage  of  October,  1904,  is  re 
ONEIDA,  N.  Y. — The  date  for  receiving  bids  for  lighting  tl 
and  public  places  for  periods  of  one,  three  and  five  years 
e-xtended  from  July  25  to  Sept.  15.  Bids  are  to  be  subn 
ninety-two  inclosed  arc  lamps  of  350  watts,  with  all-night  and  e' 
service,     Albert  Morris  is  chairman  of  Board  of  Public  Works 


ONEIDA,    N.    Y.— The    Oneida   Railway    Company   has 


Public   Service   Commission   for   permission   to   exert 


its   frail' 


construction  of  a  street  railway  through   Madison  and  Sconondi      _ 
in    Oneida.      The   cost   of   the   work   is   estinfated    at   about  $25,1.^ 
company   is   now    operating   over   the   tracks   of  the  West  Shore  i»t 
between    I.Ttica   and   Oneida,    which    are   equipped   for   electrical     «'"" 

POTSDAM,   N.   Y.— The   placing  of  all   electric   wires  in  unt?"'"* 
conduits  in  the  business  district  of  the  city  is  under  consideral  ■ 

WADDINGTON,    N.    Y,— It   is   reported   that    Pittsburgh  capi  s's  " 
terested  in  the  Long  Sault  dam  project  and  connected  with  the  )  ^^"'^^ 
Reduction    Company   have  purchased  the   Waddington  holdings  i 
Ogden,  of  Washington,   D.   C.     It  is  also  stated  that  an  offer 
for  Point  Iroquois,  Ontario,  has  been  refused. 


,  M.  « 
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CHARLOTTE,  N.  C. — The  Erwin  Cotton  Company  is  reported  to  be 
ilannins  to  equip  the  Pearl  Cotton  Mills  and  Mill  No.  1  for  electrical 
iperation. 

HUNTERSVILLE,  N.  C— The  Bank  of  Huntcrsville  is  reported  to  be 
nieresled  in  a  project  to  Install  an  electric-light  plant  with  an  output  of 
ibout  35  kw,  which  will  probably  be  driven  by  gas  or  steam  power. 
'  RALEIGH.  N.  C. — The  directors  of  the  State  Hospital  for  the  Insane 
\m  decided  to  install  an  electric-light  plant  for  the  institution.  Elec- 
licity  for  opcruiing  the  system  will  be  secured  frpm  the  Carolina 
»'oirer  &  Light  Company. 

'  FARGO.  N.  D. — Plans  are  being  prepared  by  City  Engineer  Anders 
,^->r  the  proposed  municipal  electric-light  plant  and  the  new  city  pumping 
llilioB  to  be  located  at  the  filter  plant. 

'  GLEN  ULLIN.  N.  D. — The  installation  of  an  electric-light  plant  in 
Glen  VWm  is  reported  to  be  under  consideration.  C.  E.  V.  Draper,  of 
\(andan,   N.    D.,   is   engineer. 

ASHTABULA,  OHIO. — The  question  of  making  improvements  to  the 
■nunidpal  electric-light  plant  is  under  consideration.  The  proposition  to 
tswe  $25,000  in  bonds  for  that  purpose  will  probably  be  submitted  to 
|he  TOters  at  the  election  in   November. 

'    ri,EVEL.\ND.  OlllO.^PIans  have  been  completed  by  the  Cleveland, 

:^ville  &  Eastern  Traction  Company  for  consolidating  the  two  power 

H  and  locating  the  main  generating  station  at  Painesvillc.     At  present 

ants   arc   operated,    one    located   at    Willoughby   and    the    other    at 

!  iinerrille.    The  former  supplies  energy  for  the  electric  railway  extend- 

tig  from  Cleveland  to    Painesville  and   the   latter   for   operating  the  cars 

■torn  Painesville  to  Ashtabula. 

'  DAYTON,  OHIO. — Plans  are  being  made  to  organize  a  new  light  and 
ih.wer  company  to  complete   for  local   business  with   the   Dayton    Light  & 

wer  Company.     The  company  will  be  capitalized  at  $1,000,000  and  will 

Ti".  the  City  Council   for  a  franchise  in  the  near  future.     The  Wise- 

rile  Company,  Fifth  and  Brown  Streets,  Dayton,  Ohio,  is  interested 

Ijrojfct.     It  is  understood  that 'the  plant  of  the  Wise  Schieble  Com 

i<«uy  will  form  the  nucleus  of  the  new  concern. 

j  DEFIANCE,  OHIO.— The  Auglaize  Power  Company,  of  Toledo,  Ohio, 
fas  awarded  the  contract  for  the  construction  of  its  hydroelectric  plant 
t  Defiance  to  the  .-Kmbursen  Hydraulic  Construction  Company,  of  Boston, 
^(as*.  The  dam  will  be  500  ft.  long  and  the  power  house  150  ft.  in 
^nfth.    About  4000  hp  will  be  developed. 

(  SPRINGFIELD,  OHIO.— The  City  Council  is  considering  the  ques- 
tion of  establishing  a  municipal  electric-light  plant  in  Springfield. 
\  GROVE,  OKLA.— The  City  Co^incil  has  sold  bonds  to  the  amount  of 
i25,000  authorized  for  the  installation  of  a  combined  electric  and 
ialer  plant  to  B.  F.  Stone,  of  Oklahoma  City,  who  was  also  awarded 
(he  contract  for  construction  of  the  systems.  An  injunction  has  been 
Krved  on  the  Council  restraining  it  temporarily  from  issuing  the  bonds, 
irbe  nit  was  filed  by  taxpayers  who  allege  irregularities. 
'i  BAY  CITY,  ORE— Arrangements  are  being  made  by  the  Tillamook 
faUic  Service  Corporation  for  the  installation  of  an  electric-light 
^lant  in  Bay  City.  Contracts  for  equipment  and  machinery  for  the 
Sower  bouse  have  been  placed.  The  city  has  awarded  the  company  the 
\onlract  for  street  lighting,  under  which  it  is  to  supply  twenty-five  arc 
Dmps.    J.  H.  West  is  superintendent. 

EUGENE,  ORE.-At  an  election  held  July  IS  the  proposition  to  issue 
157,000  in  bonds,  the  proceeds  to  be  used  for  improvements  to  the  water- 
Vcrka  system  and  for  establishing  a  street-lighting  system,  was  carried. 
♦  be  eJty  already  owns  an  electric  plant,  and  it  is  proposed  to  install  a 
listribttting  system. 

I  PORTL.\ND,  ORE.— The  plant  of  the  Portland  Railway,  Light  X: 
rower  Company  being  erected  on  the  Clackamas  River  at  River  Mill. 
>'-!  miles  above  Eiiiacada,  was  badly  damaged  by  tire  on  July  17.  causing 
I  loa  cf  several  thousand  dollars.  The  boiler  house,  engine-room  and 
ower  on  the  west  side  of  the  river  were  destroyed. 

PRAIRIE  CITY,  ORE.— It  is  reported  that  the  plant  and  holdings  01 
lie  Prairie  City  Light  &  Power  Company  have  been  purchased  by  R.  C. 
Aeeee  and  associates,  of  Prairie  City  and  Canyon  City.  The  considera- 
tion for  the  plant,  including  the  grist  mill,  is  said  to  be  ?22,000. 
j  BRISTOL,  PA.— The  Trenton,  Bristol  &  Philadelphia  Street  Railway 
'ompany  will  purchase  a  5D0-kw  generating  unit  within   the  next  thirty 

(  LANCASTER.  PA.— Application  will  soon  be  made  to  the  State  Dc- 
;artnient  for  a  charter  for  eight  companies  to  operate  in  Lancaster. 
Vfanor,  Manhcira,  East  and  West  Lampeter,  East  and  West  Hempfield 
md  Warwick  Townships. 

]  LEBANON.  PA.— The  Board  of  Managers  of  the  Mount  Lebanon 
fTnited  Brethien  Campmecting  Association  has  decided  to  light  the  grove 
,his  year  with  electricity.  Mr.  Laudermilch,  a  local  electrician,  has  been 
luthorized  to  install  a  temporary  plant  at  the  park,  and.  if  satisfactory, 
I  permanent  system  will  probably  be  installed. 

.  NANTICOKE,  PA.— Arrangements  are  being  made  to  increase  the  out- 
>ut  of  the  electric  generating  station  at  the  Lackawanna  collieries  in 
Kanticoke  at  a  cost  of  about  $30,000.  Two  additional  generators  with 
filers  will  be  installed.  The  Auchincloss,  Truesdalc.  Bliss  and  Avon- 
talc,  all  with  washeries  attached,  of  the  Lackawanna  collieries,  arc 
Jquipped  for  electrical  operation.  It  is  expected  that  the  Loomis  colliery 
vill  be  put  in  operation  within  a  short  time. 


NEW.NLANSTOWN,  PA.— The  new  electric  plant  just  completed  will 
supply  electricity  for  lumps  and  motors  in  the  towns  of  Newmanstown, 
Millbach,  Kichland,  Sheridan.  SchicfTtrstown  and  Denver,  Lancaster 
County.  The  electric  transmission  line  to  carry  current  across  the 
South  Mountain  to   Denver  has  been  completed. 

NEW  OXFORD.  PA.— The  installation  of  a  municipal  electric  liRht 
p'ant  in  New  Oxford  is  under  consideration. 

NEW  OXFORD.  PA.— Application  will  be  made  to  the  Governor  oi 
Pennsylvania  on  .\ug.  15  for  a  charter  for  the  New  Oxford  Light,  Heal 
&  Power  Company.  Raymond  F.  Topper,  George  J.  Benner  and  Stella  L 
Raffensbergcr  are  intcested  in  the  project. 

PHILADELPHIA.  PA.— Permits  have  been  granted  to  the  Philadelphia 
Rapid  Transit  Company  for  the  construction  of  a  power  house  on  Dela 
ware  Avenue,  south  of  Laurel  Street,  to  cost  $25,000;  also  for  the  crcc 
tion  of  a  substation  on  East  Lcdderly  Street. 

STOWE,  P.\.— The  power  plant  of  the  Schoen  Steel  Wheel  Com 
pany's  yards  in  Slowe  Township  was  destroyed  by  fire  on  July  22. 
causing  a  loss  of  about  $15,000. 

TRUMRAUERSVIT.LE,  PA.— The  village  of  Trumbauersville  is  re 
ported  to  have  decided  to  install  an  electric-light  plant. 

WEATHERLY,  PA. — Plans  are  being  considered  to  enlarge  the  mu- 
nicipal electric-light  plant.  In  addition  to  lighting  the  town  the  plant 
will  supply  electricity  for  lamps  and  motors  for  the  Lehigh  Valley  Rail- 
road shops. 

CHARLESTON,  S.  C— The  Charleston  Consolidated  Railway  & 
Lighting  Company  is  reported  to  have  awarded  contract  for  the  erection 
of  superstructure  of  power  house  at  the  foot  of  Charlotte  Street  on 
Cooper  River  to  J.  W.  Linds.iy  &  Company,  of  Philadelphia.  Pa.  The 
building  will  be  120  ft.  fquare,  two  stories  high,  of  brick  or  cement; 
smokestack  200  ft.  high.  The  equipment  will  include  2640  hp  in 
boilers,  one  1000-kw  turbo-generator,  two  2000-kw  turbo-generators,  three 
500-kw  rotary  converters,  35-kw  motor-generator  exciter,  with  switch- 
board,  exciter,   etc.,   to  cost  approximately   $200,000. 

HONEA  PATH,  S.  C— Plans  are  being  prepared  for  the  installation 
of  a  municipal  electric-light  plant,  to  cost  about  $37,000.  Bids  for  he 
construction  of  the  plant  will  be  called  for  about  Sept.  1.  Thomas  W. 
Colhran,  of  Greenwood,   S.  C,  is  cngintier  in  charge. 

GETTYSBURG,  S.  D.— Scaled  bids  will  be  received  by  the  Board  ot 
County  Commissioners  of  Potsdam  Countyy,  Gettysburg,  S.  D.,  until 
Aug.  9  for  combination  gas  and  electric  lighting  fixtures  for  the  county 
court  house.  Specifications  can  be  obtained  on  application  to  L.  J. 
Klein,   county  auditor,   Gettysburg.    S.   D. 

CHATTANOOGA.  TENN.— Orders  have  been  placed  by  the  Chat 
tanooga  Railway  &  Light  Company  with  the  General  Electric  Company, 
of  Schenectady,  N.  Y.,  for  one  1000-kw  motor-generator  set,  four  1500- 
kw    tiansformers  and   a   switchboard. 

MEMPHIS,  TENN.— Plans  are  being  prepared  for  the  installation 
of  an  electric  plant  to  supply  electricity  to  light  the  new  union  station, 
yards,  terminal  and  subway,  which  will  form  part  of  the  yards,  to 
cost   about  $40,000. 

PULASKI,  TENN.— The  town  of  Pulaski  has  received  authority  from 
the  State  Legislature  to  issue  $20,000  in  bonds,  the  proceeds  to  be 
used  for  reconstruction  of  the  municipal  electric-light  plant,  plans  for 
which  are  being   prepared  by   C.   L.   Wheeler,  electrical   superintendent. 

ROCKWOOD.  TENN.— It  is  reported  that  the  owners  of  the  Rockwood 
Mills  are  thinking  of  enlarging  their  plant  and  installing  a  new  power 
plant.  The  question  of  equipping  the  mill  for  electrical  operation  is 
urder  consideration.  If  it  is  decided  to  use  electricity  the  company 
will   generate   iis    own    energy. 

ROGERSVILLE,  TENN.— Application  has  been  made  to  the  Town 
Council  for  a  franchise  to  supply  electricity  for  lamps  and  motors  in 
Rogersville  and  vicinity.  McDonald  Brothers  and  other  capitalists  are 
interested  in  the  project.  It  is  proposed  to  develop  water-power  in  the 
Holston  River,  about  3  miles  above  Rogersville.  The  initial  in- 
stallation will  provide  for  250  hp,  and  as  the  demand  increases  the 
plant  will  be  enlarged.  The  construction  of  an  electric  railway,  connect- 
ing  Rogersville   and    Hale   Springs,   is  also   under  consideration. 

SOUTH  PITTSBURGH,  TENN.— The  South  Pittsburgh  Light  &  Power 
Company  will  erect  a  temporary  building  to  replace  the  power  house 
recently  burned,  which  later  will  be  replaced  by  a  permanent  structure. 
It  is  reported  that  the  company  is  asking  for  bids  on  a  50-kw,  2200- 
volt»  60-cycle  generator,  with  exciter,  switchboard,  etc.  Charles  Houston 
is  manager. 

ANGLETON,  TEX.— The  Angleton  Gin  &  Power  Company,  it  is  re- 
ported, is  planning  to   install   an   electric-light   plant. 

BEAUMONT,  TEX. — The  Stone  &  Webster  Engineering  Corporation, 
of  Boston,  Mass.,  has  secured  an  option  on  the  property  and  holdings 
of  the  Beaumont  Ice,  Light  &  Refrigerating  Company,  except  its 
ice  and  refrigerating  plant.  The  property  involved  in  the  pending 
transaction  includes  the  local  electric-light  and  power  plant.  The  option 
runs  until  Oct.  3.  It  is  stated  that  these  will  form  a  nucleus  for  an 
extensive  railway  system  in  this  city  and  an  interurban  railway  to  extend 
from   Beaumont  to  Port  Arthur,  a  distance  of  25  miles. 

BONH.AM.    TEX.— The    Eonham    Gas    &    Electric    Company    is    asking 


368 


ELECTRICAL    WORLD. 


Vol.  58,  No. 


for  bids  for  the  construction  of  a  power  house  to  be  erected  on  Kast 
Second   Street,    Bonham. 

BRYAN,  TEX. — At  an  election  to  be  held  Aug.  21  the  proposition  to 
issue  $20,000  in  bonds,  the  proceeds  to  be  used  for  extensions  and 
completion  of  electric-light,  sewerage  and  water-works  systems,  will  be 
submitted  to  a  vote. 

COLEM.\N,  TEX. — Preparations  are  being  made  for  the  construction 
of  a  new  power   house   for   the  municipal   electric-light   plant. 

MEXIA,  TEX.— The  Mexia  Light,  Water  &  Sewerage  Company  is 
making  arrangements  to  establish  a  day  service  for  lamps  and  fans. 
It  is  understood  that  orders  have  been  placed  for  additional  equipment 
for  plant. 

PADUC.AH,  TEX. — The  City  Council  is  reported  to  have  granted  a 
franchise  to  a  company  to  construct  and  operate  an  electric-light  sys- 
tem in  Paducah. 

STOCKDALE,  TEX.— The  Farmers'  Gin  Company,  of  Stockdale.  Tex., 
is  installing  an  electric-light  plant. 

BRIGHAM  CITY,  UTAH.— The  Box  Elder  Power  &  Light  Company, 
formerly  known  as  the  Brighara  City  Electric  Light  Company,  which 
operated  in  this  city  before  the  municipal  electric  plant  was  put  in 
operation,  is  offering  bonds  to  the  amount  of  $75,000.  The  company 
owns  a  pipe  line  and  a  valuable  power  house  site  at  Box  Elder,  where 
it  is  estimated  that  from  700  hp  to  800  hp  can  be  developed.  John  C. 
Knudson  is  treasurer  of  the  company. 

BOWLING  GREEN,  VA. — The  installation  of  an  electric-light  plant 
in  Bowling  Green  is  under  consideration,  for  which  bids  for  franchise  are 
being  called  for. 

FARMVILLE,  VA.— The  plant  and  holdings  of  the  Farmville  Water, 
Light,  Heat  &  Power  Company  have  been  taken  over  by  the  municipality. 

LEESBIIRG,  VA. — The  Leesburg  Telephone  Company  has  increased 
its  capital  stock  from  $10,000  to  $25,000,  the  proceeds  to  be  used  for 
extensions    and    improvements    to    its    system.      M.    E.    Church    is   general 

BREMERTON,  WASH. — Bids  will  be  received  at  the  office  of  the 
United  States  Marine  Corps,  Mills  Building,  Washington,  D.  C.  until 
Aug.  7  for  furnishing  electric-lighting  fixtures  for  the  marine  barracks. 
Navy  Yard,  Puget  Sound,  Wash.  For  further  information  address 
the   quartermaster.   United    States   Marine   Corps.   Washington,    D.    C. 

ELLENSBURG,  WASH.— The  City  Council  is  reported  to  be  con- 
sidering the  question  of  issuing  $100,000  in  bonds,  the  proceeds  to  be 
used  for  improvements  and  extensions  to  the  municipal  water-works  sys- 
tem. The  proposed  work  includes  extensions  to  main  pipe  line,  reser- 
voir, two  2,000.000-gal.  pumps  to  be  operated  by  electricity,  supplied  by 
the   municipal   electric   plant. 

FT.  FLAGLER,  WASH.— The  contract  for  installing  an  electric- 
light  system  at  Ft.  Flagler,  Wash.,  has  been  awarded  to  the  W.  E. 
Chase  Engineering  Company,  of  Spokane,  Wash.,  for  $29,900. 

MEYERS  FALLS,  WASH. — Surveys  are  being  made  by  the  Stevens 
County  Power  &  Light  Company  with  a  view  of  extending  its  trans- 
mission line  to  Marcus,  Wash. 

PORT  ANGELES,  WASH.— The  Olympia  Power  Company  is  re- 
ported to  have  awarded  contract  for  the  construction  of  right-of-way  for 
its  proposed  transmission  line  from  Port  Angeles  to  Irondale  to  P.  T. 
Woods.  The  contract  calls  for  clearing  the  right-of-way  and  cedar 
poies,  at  a  cost  of  $18,000.  The  company  will  erect  the  transmission 
line. 

PORT  ORCH.VRD,  WASH.— The  contract  for  construction  of  power 
house  at  Washington  Veterans'  Home,  bids  for  which  were  opened  July 
24,  has  been  awarded  by  the  State  Board  of  Control  to  Pauer  &  Peters, 
of  Seattle,  Wash.,  for  $4,620. 

RANDALL,  WASH.— Preparations  are  being  made  by  the  Valley 
Improvement  Company,  of  Portland,  Ore.,  to  begin  active  construction 
v.'ork  on  its  proposed  power  plant  to  be  erected  near  Randall.  It  is 
reported  that  the  proposed  development  will  cost  about  $15,000,000  arct 
electrical  energy  generated  at  the  plant  will  be  transmitted  to  Port- 
land,  Ore. 

SUMNER,  WASH.— Application  has  been  made  to  the  Council  by  the 
Puget    Sound  Company   for   a   franchise   to   supply   electricity   in    Sumner. 

WALLA  WALLA,  WASH.— The  city  clerk  has  been  authorized  to 
advertise  for  bids  for  supplying  electricity  for  arc  and  cluster  lamps  in 
Walla  Walla  for  both   five  and  ten-year  periods. 

CHARLESTON,  W.  VA.— The  Appalachian  Power  Company,  recently 
incorporated  under  the  laws  of  the  State  of  Virginia,  has  applied  to 
the  Secretary  of  State  for  authority  to  do  business  in  West  Virginia. 
The  company  is  capitalized  at  $25,000,000  and  has  taken  over  the 
property  of  the  Bluestone  Traction  Company,  of  Bluefield,  W.  Va.,  and 
is  developing  a  water-power  on  New  River.  It  proposes  to  supply 
electricity   in   the    Pocahontas    coal    fields. 

DUNBAR,  W.  \'A. — The  power  plant  of  the  Charleston-Dunbar  Trac- 
ton  Company,  which  proposes  to  build  an  electric  railway  from  Charleston 
to  Dunbar,  will  be  located  in  this  town. 

KENOVA,  W.  VA.— The  Consolidated  Light  «:  Railway  Company, 
it  is  reported,  will  make  application  for  a  franchise  to  operate  an 
electric-light  system  in  Kenova.  William  C.  Sproul  is  president  of 
the   company. 

RICHWOOD,   W.   VA.— The   Cherry   River  Boom   &  Lumber   Company 


has  awarded   the  contract   for  the  construction   of  an   electric-light  p' 
and  boiler  plant  to  Shinn  Brothers. 

ANTIGO,    WIS. — The    Antigo    Electric    Company    has    taken   over 
property  of  the  Antigo   Gas  Company.     The  two  plants  will  be  opera 
by  the  Antigo   Electric  Company. 

BARABOO,  WIS.— The  installation  of  a  municipal  electric-light  pi 
has  been  recommended  by  the  special  lighting  committee  to  the  Cour. 

LIVINGSTON,  WIS.— The  Council  has  granted  the  Mineral  P( 
Power  &  Electric  Light  Company  a  franchise  to  erect  transmission  li 
in   Livingston  to  supply  electricity  for  lamps  and  motors  in  this  village 

MILWAUKEE,  WIS. — An  appropriation  of  $40,000  has  been  recr 
mended  by  Joseph  A.  Mesiroff.  city  engineer,  to  mstiU  nn  elec 
plant  at  the  refuse  incinerator  to  utilize  the  waste  steam  in  operat 
the  Milwaukee  River  and  Kinniekinnic  River  flushing  tunnel  pump 
engines.  If  electric  pumps  are  not  installed  in  the  Milwaukee  Ri 
station,  the  present  plant  will  practically  have  to  be  replaced.  ' 
station    has    been    in    operation    for   twenty-three    years. 

OSHKOSH,  WIS.— Plans  are  being  prepared  by  the  Northern  Hyc 
Electric    Company,    of    Green    Bay.    Wis.,    for    the    erection    of    a   trs 
mission    line    from    its    power    plant    at    High    Falls,    Wis.,    to    Oshkf 
At    present    the    company    is    developing    9000    hp    at    its    plant    on 
Peshtigo   River;   it  is  estimated  that   14,500  hp  can  be   developed. 

STETTLER,  ALTA.,  CAN. — Contracts  have  been  awarded  for  c 
struction  of  the  municipal  electric-light  plant  in  Stettler  as  folio 
For  generator  to  the  Swedish  General  Electric  Company  at  $2,6 
for  engine  to  the  Robb  Engineering  Company  at  $2,425;  for  boiler 
the  Watrous  Engine  Works  at  SI, 601;  poles  to  the  Western  Lum 
Company,  for  35-ft.  poles,  $4.40  each,  and  for  30-ft.  poles,  $2.40  ea 
pole-line  materials  and  copper  wire,  transformers  and  meters  to  ' 
Canadian  General  Electric  Company,  and  for  street-lighting  mater 
to  the  Canadian  Westinghouse  Company  for  $360. 

KAMLOOPS,  B.  C,  CAN.— A  preliminary  report  prepared  by  H. 
Dutcher,  engineer,  recommending  the  development  of  Paul  Creek 
both  water  and  electrical  supply  is  reported  to  have  been  submitted 
the  Council.  It  is  estimated  that  1200  hp  can  be  developed  at  a  cost 
$150,000.    which   includes   a   gravity   water    supply   system    costing  $60,( 

VANCOUVER,  B.  C,  CAN.— It  is  expected  that  the  transmiss 
lines  of  the  Western  Canada  Power  Company  will  reach  Vancouver 
the  near  future;  the  company  expects  to  be  ready  to  deliver  electr 
energy  in  this  city  by  Sept.  1.  The  transmission  line  will  extend  fi 
its  power  plant  on  the  Stave  River  to  Vancouver,  a  distance  of 
miles.  An  agreement  has  been  made  between  the  Western  Can 
Power  Company  and  the  Great  Northern  Railway  Company,  wher 
the  power  company  will  use  the  right-of-way  of  the  railway  comp 
from  Burnaby  to  Vancouver  to  enter  the  city.  Energy  will  be  delive 
to  the  Burnaby  substation,  which  is  nearly  completed,  where  it  will 
stepped  down  from  60,000  volts  to  13,000  volts  for  transmission 
\'ancouver. 

WARDNER,    B.    C,    CAN.— Announcement    has    been    made    by 
Bull   River    Electric   Power    Company   that   it   has   secured   funds  to  c 
plete   the   installation    of   machinery    at    the    falls    and    to    erect   necess 
transmission   lines.      George    E.    Henderson,    of   Wardner,   B.   C.  is  pt 
dent   and  manager. 

PORTAGE    LA     PRAIRIE,     MAN.,     CAN.— The     Town    Council 
adopted    a   resolution    to    make   the    Central    Electric   &    Gas   Company 
offer   of  $110,000   for  its  plant,   subject   to   ratification   by   the   ratepay 
It  is  expected  that  the  offer  will  be  confirmed  by  the  ratepayers. 

SELKIRK,  MAN.,  CAN.— It  is  reported  that  W.  E.  Skinner,  1 
suiting  engineer,  has  been  engaged  by  the  town  of  Selkirk  in  com 
tion  with  either  the  installation  of  a  municipal  plant  or  making  arra: 
ments  with  the  city  of  Winnipeg  or  the  Winnepeg  Electric  Rail 
Company  for   electrical  energy. 

FREDERICTON,  N.  B.,  CAN.— It  is  reported  that  surveys  have  1 
completed  by  the  Eel  River  Power  Company  of  the  lakes  in  the  vici 
of  Canterbury  and  also  sites  for  two  dams  near  Benton.  The  comp 
proposes  to  build  a  hydroelectric  plant  to  supply  electricity  in  Fredt 
ton,  St.  Stephen,  Woodstock  and  other  towns  in  this  vicinity.  The 
tabli^hment  of  a  street-car  service  is  also  under  consideration.  John 
Murchie,  George  A.  Murchie.  of  Calais,  Maine;  H.  A.  Connell 
George  McPhail,  of  Woodstock,  are  interested  in  the  project. 

MILLTOWN,  N.  B..  CAN.— Application  has  been  made  to  the  t. 
of  Milltown  for  a  franchise  to  establish  an  electric  power  and  hea 
plant   in   this  town. 

BLYTH,  ONT.,  CAN.— At  an  election  held  recently  the  by-law 
thorizing  the  purchase  of  the  local  electric  light  plant  by  the  municip: 
was  carried. 

GODERICH,  ONT.,  CAN.— The  by-law  to  ratify  an  agreement  ';' 
John  L.  Brodie  to  supply  electrical  energy  to  the  amount  of  325  hi  5 
the  town  at  a  cost  of  $34  per  horse-power  per  year  will  be  submittet  ^ 
the  ratepayers  on  Attg.   5. 

H.VMH.TON,    ONT.,    CAN.— The    by-law    to    appropriate    $505.0' 
install   a   municipal   electric   plant   to   distribute   electrical   energy  supi 
by    the    Hydro-Electric    Power    Commission    was    carried    at    an    eleci'i 
lield    July    25.      It    is    understood    that    tenders    will    be    called   fori' 
stallation  01   the   system  as   soon   as  plans  are   prepared. 

LINDSAY,  ONT.,  CAN.— It  is  reported  that  the  question  of  purt!-- 
ing  the  local  electric-light  plant  to  be  owned  and  operated  by  the  ran  '■ 
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Jily  or  01"  granting  the  Electric  Power  Company  a  franchise  is  under 
osideration.     Before  submitting  the  proposition  to  the  ratepayers  care- 
inrestigation   will   be  made  of  the   possible  development   and   cost   of 
nelon    Falls. 

s.ARNIA,  ONT.,  CAN. — It  is  reported  that  negotiations  are  under 
)•  for  the  purchase  of  the  property  of  the  Sarnia  Gas  &  Electric 
mpaoy  by  the  municipality.  It  is  said  that  plans  will  be  prepared  by 
'r  town  engineer  for  the  installation  of  a  municipal  lighting  system. 
rORONTO.  ONT.,  CAN.— The  Toronto  General  Hospital  Board  has 
yided  lo  install  a  4001cw  electric  plant  to  supply  electricity  for  lamps 
il  motors  to  the  new  hospital  buildings  being  erected  on  College  Street. 
AV.  Flavellc,  of  Toronto,   is  chairman  of  board. 

>VALKERTON.  ONT.,  CAN.— Pl=ns  are  being  considered  by  the 
ilkerton  Electric  Light  &  Power  Company  for  the  construction  of  a 
fn  across  the  Saugcen  River  and  developing  the  waterfalls  there  10 
:)eiite  electricity  for  transmission   to  Walkcrlon. 

IVILKIE,  SASK.,  CAN.— Bids  will  be  received  by  T.  A.  Dinsley. 
.retary  and  treasurer,  until  Aug.  21  for  furnishing  and  insulting  the 
jlowiag  equipment  and  machinery:  Tender  A,  Electrical  machinery — 
■;e  60-lrw.  three-phase,  60-cycle.  2300volt  alternating-current  generator, 
r  eiciter  for  .ibove,  one  marble  switchboard,  instruments  and  switches. 
|ce  2200volt  motors,  back  geared  to  pumps,  live  transformers  for 
htioff  sysiem,  series  tungsten  lamps  for  street-lighting  system,  ap- 
^xiinalely  25  cwt.  of  weatherproof  copper  wire  (line  material,  guy 
're,  inns,  pins,  insulators,  etc.),  cedar  poles.  Tender  B — One  100-hp 
emaltonal  combination  engine.  Tender  C — Pumping  machinery — One 
'rbng  head  and  deep-well  cylinder,  one  500-OOOgal.  pump,  one  air 
^npiTMOr  and  necessary  shaftings  and  belting.  Tender  D — One  pneu- 
Kic  (torage  tank.  Tender  E — Cast-iron  water  pipe.  Tender  F — Laying 
•  niton  water  pipe.  Tender  G^Erection  of  power  house  and  con- 
luction  of  reser\-oir.  Plans  and  specifications  may  be  seen  at  the 
i'vc  office  or  may  be  obtained  upon  application  to  McArthur  &  Murphy, 
itiifnlT    Block.    Saskatoon,    Sask..    Can.,    engineers. 


.       New  Industrial  Companies. 

KWE  EFFICIENCY  ELECTRIC  COMPANY,  of  Chicago,  111.,  has 
iHi  incorporated  with  a  capital  stock  of  $100,000  to  manufacture 
Ariricil  batteries  and  supplies.  The  incorporators  are:  R.  C.  Carpen- 
t.  C  G.  Johnson   and  V,   T,   Johnson. 

|.  G.  EVERSON  &  COMPANY,  of  Chicago,  111.,  have  filed  articles  of 
>|orper«tion  with  a  capital  stock  of  $40,000  for  the  purpose  of  manu- 
l|lurillj  gas  and  electric  fixtures.  The  incorporators  are:  R.  R.  Ever- 
f,  H.  V.  Willman  and  C.  G.  Everson. 

riJE  GRIFFITHS  ELECTRIC  CONTRACTORS,  LTD.,  of  Winnipeg, 

""an.,  has  been  incorporated  with  a  capital  stock  of  $500,000.     The 

'  are:    Norton  Griffiths,  James  K.  Bock,  Edward  Paulet,  Viscount 

.ind  L.   G.    Bristowe.   all   of   London,   Eng 

HE  HEXTER   MOTOR  TRUCK  COMPANY,  of  New  York,   N.  Y., 

I.   been  chartered  by   Arthur   A.    Alexander,    A.   T.    Rook.   .Maurice    Mili- 

it.    all    of    51    Chambers    Street,    New    York,    N.    Y.      The    company    is 

yitalized  at   $10,000   and   proposes   to   manufacture   motor  trucks,   cars, 

V 

t.  S.  LINCOLN— R.  W.  P.  BROWN,  INC.,  of  Brookline,  Mass.,  has 
f«i  articles  of  incorporation  with  a  capital  stock  of  $250,000  for  the 
lipoat  of  doing  an  electrical  engineering  business.  The  incorporators 
%:    Edwin  S.  Lincoln,  Reginald  W.  P.   Brown  and  Arthur  T.  Johnson. 

?.  L.  PHILLIPS  &  COMPANY,  of  New  York,  N.  Y..  has  been 
Sorponted  by  Ellis  L.  Phillips  and  Warren  M.  Heim,  both  of  50 
«urch  Street,  New  York,  N.  Y.,  and  Henry  R.  Frost,  52  Broadway, 
W  York,  N.  Y.  The  company  is  capitalized  at  $100,000  and  pro- 
I«s  to  do   a   general   contracting   and   engineering   business. 

"HE  F.  A.  SMITH  MANUFACTURING  COMPANY,  of  Rochester, 
'  Y.,  has  been  chartered  with  a  capital  stock  of  $35,000  to  manu- 
hure  oil.  gas  and  electric  fixtures  and  supplies.  The  incorporators 
^:     F.  A.  Smith,  F.  S.  Smith  and  C.  E.  Furman,  of  Rochester.  N.   Y. 

New  Incorporations. 

•lAGARA  FALLS,  N.  Y.— Articles  of  incorporation  have  been  filed 
•  the  Frontier  Power  Transmission  Company  with  a  capital  stock  of 
10.000.  The  company  proposes  to  generate  and  sell  power  in  Buffalo, 
t.«»ri  Falls,  Tonawa'nda,  Wheatficld  and  I.-a  Salle.  James  S.  Sim- 
rns,   of   Niagara    Falls,   is   interested   in    the   company. 

"OLUMBUS,  OHIO.— The  Radio  Manufacturing  Company  has  been 
iorporatcd  with  a  capital  stock  of  $50,000  by  E.  W.  Brinker,  J.  C. 
'ingler,  Howard  Lewis,  Chester  C.  Moelchcrt  and  J.  H.  Carpenter. 
':  company  proposes  to  establish  a  plant  to  supply  power  for  manu- 
fturing   purposes. 

:BENSBURG,  pa.— Charters  have  been  granted  by  the  State  De- 
Hment  to  seven  electric  companies  to  operate  in  Cambria  County  with 
"fe*  at  Ebensburg,  as  follows:  Allegheny,  Blacklick,  Cresson.  Gal- 
'fn.    Summerhill    and    Washington,    to    operate    in    districts    of    those 


names,  and  the  Pioneer,  of  Portage.  Each  company  is  capitalized  at 
$5,000.  The  incorporators  are:  Jacob  Mann,  James  Collins  Jones  anil 
Floyd    W.    Woodcock,    of    Philadelphia.    Pa. 

MENALLEN,  R.  D.  BIGLERVILLE,  PA.— The  Menallci  Electric 
Company  has  been  gr;:ntcd  a  charter  with  a  capital  stuck  of  $5,000  to 
operate  in  .Menallen  Township.  The  incorporators  are:  F.  M.  Balsinger 
and  G.  T.  Smith,  of  Pittsburgh.  Pa.,  and  W.  H.  Larimer,  of  Wilkins- 
burg.   Pa. 

N.ANTY  GLO,  PA.— The  Jackson  Light,  Heal  &  Power  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000.  The  company 
has  been  operating  a  small  plant  and  proposes  to  increase  the  output 
of  same,  work  on  which  has  already  commenced.  The  incorpor.ttors 
are:      E.   Smith,   M.    B.   Nairn  and  Thomas  P.   Burns,  all   of  Naniv  'Wn 


Personal. 

JVDCE  DAVID  D.  HO  AC.  secretary  of  the  Empire  District  Electric 
Company,  Joplin,  Mo.,  has  returned  from  a  four  months*  trip  abroad. 

PROF.  J.  D.  HOFFMAN,  of  the  school  of  mechanical  engineering  of 
Purdue  University,  Lafayette,  Ind.,  has  resigned  to  take  up  instructional 
work  in  the  University  of  Nebraska, 

MR.  B.  J.  DENMAN,  until  recently  senior  engineer  in  the  commercial 
department  of  the  Edison  Illuminating  Company  of  Detroit,  Mich.,  has 
been  appointed  assistant  chief  engineer  in  charge  of  the  company's  Delray 
generating  station. 

MR.  W.  K.  FREUDENBERGER  has  been  appointed  chief  engineer 
of  the  Public  Service  Commission  of  the  State  of  Nevada.  Mr.  Freuden- 
berger  was  previously  electrical  engineer  of  the  Stcptoc  Valley  Smelting 
&   Mining   Company,   McGill,    Nev. 

MR.  JOHN  J.  DECK  has  been  elected  vice-president  of  Dossert  & 
Company,  of  New  York,  to  fill  the  vacancy  caused  by  the  resignation  of 
Mr.  Charles  A.  Flynn.  Mr.  D.  J.  Fitch  has  been  elected  secretary  and 
treasurer    of    the    same    company. 

MR.  X.  .-J.  BUh'GESS  has  been  appointed  attorney  in  charge  of  the 
General  Electric  Company's  patent  department  at  Washington,  D.  C, 
succeeding  Mr.  W.  M.  Fairfax,  who  has  opened  an  office  as  patent  ex- 
pert and  attorney  in  the  McLachlin  Building. 

^fR.  H.  T.  PLUMB,  formerly  associate  professor  of  electrical  engi- 
neering in  Purdue  Univer^ty,  Lafayette,  Ind.,  has  resigned  to  join  the 
Denver,  Col.,  office  of  the  General  Electric  Company,  with  which  he  has 
been  associated  during  the  last  year  on  leave  of  absence. 

MR.  H.  U:  yOUXG,  president  of  the  Delta-Star  Electric  Company. 
Chicago,  and  sales  manager  of  the  Sangamo  Electric  Company,  Spring- 
field. III.,  is  making  a  Western  trip  investigating  the  distribution  and 
metering  problems  of  companies  selling  electrical  energy  to  mines,  irriga- 
tion projects  and  small  towns  located  along  their  high-tension  transmission 
lines. 

MR.  ROBERT  H.  KUSS,  chief  assistant  smoke  inspector  of  the  city 
of  Chicago,  has  resigned  to  accept  a  position  with  a  private  concern. 
Mr.  Kuss  was  chief  aiisistant  under  Mr.  Paul  P.  Bird,  the  former  smoke 
inspector,  and  was  in  charge  of  the  department  during  the  interval 
between  the  resignation  of  Mr.  Bird  and  the  appointment  of  Mr. 
Monnett,    the   present   inspector. 

.\IR.  D.  A.  HEGARTY  was  the  guest  of  honor  at  a  banquet  given  by 
professional  and  business  men  of  Little  Rock,  Ark.,  July  26,  as  a  tribute 
to  his  service  for  the  past  five  years  as  general  manager  of  the  Little 
Rock  Railway  &  Electric  Company.  Mr.  Hegarty  on  Aug.  2  became 
general  manager  of  the  railway  and  lighting  department  of  the  New 
Orleans  Railway  &  Light  Company. 

MR.  GEORGE  IV.  NASMYTH  has  been  appointed  instructor  in 
physics  at  Ccinell  University.  Mr.  Nasmyth  recently  completed  an  ex- 
haustive investigation  of  impact  excitation  phenomena  covering  the 
characteristics  of  short  arcs  between  metal  electrodes;  the  intensity  of  the 
Lepel  arc  oscillations  as  a  function  of  the  arc  current  capacity  and  in- 
ductance, and  the  frequency  of  the  Lepel  oscillations.  The  researches 
were  conducted  at  Cornell  University  and  recorded  in  the  Physical  Re- 
z'icw. 

MR.  L.  D.  GIBBS,  superintendent  of  advertising  for  the  Edison  Elec- 
tric Illuminating  Company  of  Boston,  delivered  an  address  at  the  out-door 
advertising  session  of  the  -Associated  Advertising  Clubs  of  America's 
seventh  annual  convention,  held  in  Boston,  on  Friday  morning,  August  4. 
He  exhibited  special  slides  showing  about  twenty  of  the  largest  and  most 
<Iistinctive  electric  signs  in  Boston  in  different  phases  of  their  flashes, 
which  were  thrown  on  the  screen  in  such  a  manner  as  to  resemble  vividly 
the  signs  in  actual  operation. 

MR.  ERNEST  A.  EDKINS,  of  Chicago,  has  been  appointed  editor 
of  the  Question  Box  of  the  National  Electric  Light  Association.  Mr. 
Kdkins  is  superintendent  of  the  employment  bureau  as  well  as  secre- 
t.iry  of  the  advisory  committee  of  the  Commonwealth  Edison  Company. 
He  is  also  editor  of  The  Edison  Round  Table,  and,  as  he  possesses 
conspicuous  literary  ability  as  well  as  wide  central-station  knowledge, 
he  is  sure  to  perform  a  useful  service  for  the  industry  in  the  arduous 
task  which  be  has  taken   on   his  shoulders. 
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MR.  CALVERT  TOIVNLEY,  who  rcccnlly  resigned  as  vice-president 
o£  the  Connecticut  Company  to  become  identified  with  the  Westinghouse 
^lectric  &  Manufacturing  Company,  has  been  appointed  assistant  to 
Mr.  E.  M.  Ilcrr,  the  recently  elected  president  of  the  latter  company. 
"Sir.  Townley,  who  was  for  six  years  closely  identilied  with  the  electrifica- 
tion problems  of  the  New  York,  New  Haven  &  Hartford  Railroad,  was 
formerly  with  the  Westinghouse  Electric  &  Manufacturing  Company. 
He  is  a  member  of  the  A.  I.  E.  E.  and  served  as  manager  from  1905  to 
1908,  and  as  vice-president  from  1908  to  1910. 

MR,  WALTER  CLYDE  JONES,  State  Senator  from  the  Fifth  Dis- 
trict in  Chicago,  has  announced  his  candidacy  for  the  Republican 
nomination  for  Governor  of  Illinois.  Mr.  Tones,  who  graduated  from 
the  engineering  course  in  Iowa  State  College,  was  engaged  in  electrical 
enterprises  in  the  earlier  part  of  his  career  and  was  at  one  time 
president  of  the  Chicago  Electrical  Association,  which  was  afterward 
merged  into  the  Electrical  Section  of  the  Western  Society  of  Engineers. 
He  was  admitted  to  the  bar  in  1895  and  has  been  active  in  politics.  He 
is  a  member  of  the  American  Society  of  Mechanical  Engineers  and  of 
the   Electric   Club   of  Chicago. 

MR.  R.  B.  STEARNS,  of  Chicago,  has  been  appointed  assistant  gen- 
eral manager  of  the  Milwaukee  Electric  Railway  &  Light  Company 
and  the  Milwaukee  Light,  Heat  &  Traction  Company,  in  charge  of  the 
railway  departments  of  those  companies.  Mr.  Stearns,  who  graduated 
from  Purdue  University,  class  of  1889,  served  on  the  engineering  staff 
of  the  Columbian  Exposition  at  Chicago  in  1893.  He  was  engaged  in 
the  United  States  Engineer  Service  on  the  Chicago  Drainage  Canal 
and  the  Hennepin  Canal  during  the  early  history  of  these  works,  and 
from  its  inception  took  part  in  the  construction  of  the  Northwestern 
Elevated  Railiond,  the  I'nion  Loop  and  the  extensions  to  the  Lake 
Street  (now  Chicago  &  Oak  Park  Elevated  Railroad),  Chicago,  as  assistant 
chief  engineer  and  superintendent  of  construction,  subsequently  becoming 
chief  engineer  and  superintendent  in  charge  of  the  operation  of  the 
Northwestern  Elc^-ated  Railroad.  Mr.  Steams  was,  for  a  short  time 
before  and  during  the  receivership,  general  manager  of  the  Chicago  \- 
Milwaukee   Electric    Railroad   Company. 

MR.  THOMAS  A.  EDISON  sailed  for  Europe  by  the  Cunarder  Maure- 
tania  on  Aug.  2,  accompanied  by  his  son  Charles,  and  will  meet  Mrs.  Edi- 
son and  their  daughter  in  London.  It  is  over  a  score  of  years  since  Mr. 
Edison  last  crossed  the  Atlantic,  although  many  pressing  and  urgent  in- 
vitations have  reached  him  in  the  meantime,  including  one  from  a  great 
English  university,  which  desired  to  confer  a  degree  on  him.  Close 
application  to  work  in  his  laboratory  kept  Mr.  Edison  from  taking  his 
usual  winter  rest  at  his  home  in  Florida,  and  for  that  reason  Mrs. 
Edison  was  able  to  prevail  on  him  to  join  hef  in  Europe  this  summer. 
The  matter  of  a  large  order  for  his  storage  batteries  to  be  used  on 
German  submarines  will  also  receive  attention.  The  batteries  are  to  be 
made  in  Germany,  and  part  of  the  time  will  be  spent  in  automobiling  in 
that  country.  Mr.  Edison  is  planning  to  return  home  about  the  last 
week  in  September.  The  occasion  of  the  last  visit  of  Mr.  Edison  to 
Europe  was  the  Paris  Exposition  of  1S89,  and  during  his  stay  in  Paris 
he  was  the  recipient  of  almost  royal  attentions.  Upon  going  to  the 
Opera  one  night,  the  management,  apprised  of  his  coming,  had  the 
orchestra  play  "The  Star-Spangled  Banner"  upon  his  entry,  while  the 
audience  greeted  him  with  enthusiastic  applause. 

MR.  D.  L,  GASKILL,  President  of  the  Greenville  Electric  Light  & 
Power  Company,  of  Greenville.  Ohio,  was  re-elected  secretary  of  the 
Ohio  Electric  Light  Association 
at  its  Cedar  Point  convention, 
July  28.  in  testimony  to  his  ac- 
tive and  untiring  services  to  the 
.-^^scciation.  Besides  perfecting  the 
numerous  details  of  registration, 
program  and  entertainment  for 
the  Cedar  Point  convention,  the 
attendance  at  which  reached  400 
persons.  Secretary  Gaskill  pre- 
sented two  of  the  papers  at  the 
convention  which  attracted  the 
greatest  interest,  hts  report  on 
"Insurance  Rates  Charged  Elec- 
tric-Lighting Companies  in  Ohio" 
and  his  constructive  criticism  of 
Ohio's  new  public-utility  law.  Mr. 
Gaskill  was  also  re-elected  secre- 
tary of  the  National  District 
Heating  Association  at  the  time 
of  the  recent  convention  of  that  body,  which  was  held  in  Pittsburgh,  Pa. 


Trade  Publications, 


AUTOMOBILE  CHARGING.— The  Westinghouse  Electric  &  iLmu 
facturing  Company,  East  Pittsburgh,  Pa.,  has  issued  Folder  No.  •*20l, 
entitled  "Charging  the  Automobile  Battery  with  Westinghouse-Cooper 
Hewitt  Rectifier  Outfits."  The  folder  is  well  illustrated  and  describes 
outHts  and  accessories. 

COPPER-CLAD   STEEL  WIRE  FOR  TELEGRAPH    SERVICE.— Tl 
Duplex  Metals  Company,  Chester,  Pa.,  has  issued  a  bulletin  containing 
report   on  copper-clad  steel    wire   for   telegraph   service.      The   report  siur. 
marizes  the. principal  conclusions  from  an  exhaustive  investigation  0:1  the 
subject   by   a    well-known    engineer, 

BUSHINGS.— The  Federal  Sign  System,  Chicago,  111.,  has  sent  out  a  , 
card  with  a  sample  of  its  lock  clamp  bushings  for  outlet  boxes  ami  all 
metal  work.  The  bushing,  which  is  made  of  porcelain,  has  a  non-rust- 
ing metal-clamping  ring.  It  is  firmly  attached  by  means  of  a  few  twists, 
and  is  approved  by  the  Underwriters. 

SHOP  BUILDINGS.— The  Stone  &  Webster  Engineering  Corporation, 
Bo.^ton.  Mass.,  has  issued  an  ilustrated  folder  showing  two  large  re- 
inforced-concrete  buildings  at  Schenectady,  N.  Y.,  designed  and  erected  | 
for  the  General  Electric  Company  by  it.  The  buildings  were  built  on' 
a  fee  basis,  and  have  a  total  floor  space   of  seven  and   one-half  acres. 

INSTRUMENTS  OF  PRECISION.— A  number  of  leaflets  have  been 
issued  by  H.  Tinsley  &  Company,  Eldon  Park,  South  Norwood,  England, 
for  standard  instruments,  such  as  volt  boxes  for  use  with  potentiometer, 
single  and  polyphase  wattmeters,  vibration  galvanometer,  non-inductive, 
low-resistance,  standard  shunts,  Weston  normal  cells  and  universal 
potentiometers. 

ELECTRIC  SIGN  FLASHERS.— Bulletin  No.  14  issued  by  the  Rey- 
nolds Electric  Flasher  Manufacturing  Company,  Chicago,  III.,  contain; 
suggestions  and  original  ideas  for  spectacular  flashing  effects.  The 
"Reco"  flashers  are  made  in  eleven  distinct  types,  and  very  often  all 
are  embodied  in  the  construction  of  a  combination  flasher  in  order  to 
obtain  a  realistic  effect.  Electric  signs  showing  steaming  tea,  dancing 
bear,  flames  and  pin  wheel,  bursting  rocket,  winding  and  unwinding  disk, 
motion   pictures,  water  effects,   etc.,   are   shown. 
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BUSINESS  NOTES. 

THE    MOLONEY    ELECTRIC    COMPANY    has    removed 
offices  from   the   Fisher  Building  to   332    South   Michigan    Bou 
McCormick   Building) . 

RUDEL-BELNAP  MACHINERY  COMPANY.— Mr.  L.  J.  Belnap  ha' 
resigned  as  Montreal  manager  of  the  Allis-Chalmeis-Bullock  Compan\ 
Montreal,  after  having  been  connected  with  the  Allis-Chalmers  interest 
for  the  past  ten  years.  Mr.  Belnap  has  organized  the  Rudel-Belnap  Ma 
chinery  Company,  Ltd.,  Canadian  Express  Building,  Montreal.  The  com 
pany  will  carry  general  machine  shop  and  contractors'  equipments,  anc 
have    charge    of    the    Montreal    office    of    the    Canadian    Crocker-Wheeler 
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PACIFIC  COAST  AGENCY  OF  STEEL  CITY  ELECTRIC  COM 
PANY.— The  Steel  City  Electric  Company,  of  Pittsburgh,  Fa.,  has  ap 
pointed  the  Aylsworth  Agencies  Company,  143  Second  Street,  San  Fran 
Cisco,  Cal.,  as  its  sales  representative  for  the  Pacific  Coast.  The  Ayls 
worth  company  will  carry  a  stock  of  the  various  Steel  City  products,  in 
eluding  "Star"  bushings,  "Steel  City"  drawn-steel  outlet  boxes,  "Fullman' 
adjustable  and  non-adjustable  floor  outlets,  "Universal'  insulator  sup 
ports,    "Star"    fixture   stems,   "Superior"   fish    wire,   etc. 

THE  WAGNER  ELECTRIC  MANUFACTURING  COMPANY,  St. 
Louis,  has  consummated  arrangements  with  the  Mine  &  Smelter  Suppl> 
Company  by  which  the  latter  concern  will  act  as  representative  foi 
the  Wagner  company  in  the  territory  tributary  to  Denver,  Salt  Lakt 
City,  El  Paso  and  Mexico  City.  In  each  instance  the  Mine  &  Smelter 
headjiiuarters  virtually  becomes  a  district  office  of  the  Wagner  com 
pany,  and  will  carry  a  satisfactory  stock  and  be  equipped  with  tlu 
necessary  sales  and  engineering  staff  to  negotiate  for  the  sale  a.iv 
installation  of  Wagner  apparatus.  Mr.  O.  H.  Davidson,  heretofore 
Wagner  representative  at  Denver,  becomes  head  of  the  electrical  de 
partment  of  the  Denver  house  of  the  Mine  &  Smelter  Supply  Company 
In  Salt  Lake  City  Mr.  F.  E.  Marcey,  for  several  years  manager  o' 
the  Salt  Lake  City  office  of  the  Allis-Chalmers  Company,  is  manage 
of  the   Mine   &  Smelter   Supply   Company's   office. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 


Alabama  Light  &  Traction  Association.  Secretary,  Geo.  S.  Emery, 
11   N.   Royal   St.,  Mobile,  Ala.     Annual  convention  in   November,    1911. 

American  Electrochemical  Society.  Secretary.  Prof.  J.  VV.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa.  Next  semi-annual  meeting  at 
Toronto,   Canada,  September  21-23,   1911. 


American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  ^^i 
lard  Travel!,  27  East  11th  St.,  New  York.  Next  meeting  at  Philadelphia 
Pa.,  Sept.  5,  6  and  7,    1911. 

-American  Institute  of  Consulting  Engineers, 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City 
the  first  Friday  of  every  month. 

American   Institute  of  Electrical  Engineers. 
Pope.    Engineering    Societies    Building,    29    West    39th 
Meetings,    second    Friday    of   each    month,    excepting    June.    .Tuly, 
and    September. 


Secretary-Tieasurei 
The   Council  meet 
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A  RiCAN  Electric  Uailway  Accountants*  Association.  Secretary, 
I  Weeks,  Davenport,  la.  .\nnual  convention,  Atlantic  City,  N.  J., 
tier   913,    1911. 

,\  RicAN  Ei.scTRic  Railway  Engineering  -Association.  Secretary. 
ionn  Litch6cld.  Interborough  Rapid  Transit  Company,  New  York, 
on  conventiou,  .Mlantic  City,  N.  J.,  Oct.  9  13,  1911. 
.K  RiCAM  Electric  Railway  Association.  Secretary,  II.  C.  Ilonecker, 
at  >ring  Societies  Building,  29  West  39th  St.,  New  York.  Annual 
mution,  Atlantic  City,  N.  J.,  Oct.  913.  1911. 

A  ricam  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
:rs .  Ilbaca,  N.  Y. 

.^iwSAS  Association  of  Public  Utility  Operators.  Secretary,  W. 
Tipe.  Little   Rock,   Ark. 

.\jciATios  OF  Iron  and  Steel  Electrical  Engineers.  Secretary, 
un  Farrington.  Steubenville,  Ohio. 

.\«:iatio»  of   Railway   Telegraph    Superintendents.     Secretary,   P. 
,.    ew,   135   .\Janis  St.,   Chicago. 
\      vTioN  OF  Railway  Electrical  Engineers.     Secretary,  J.  .\ndreu- 
<   ,<«   N'c>rihwe;tern   Railway,   Chicago.      Next  annual    meeting 

-.ille,  Chicago),  November  6  to   10,   1911.     Semi-annual  meet- 
igion,  1911. 
A.'CIATION   OF   Edison    Illuminating    Companies.       Secretary,    N.    T. 
'ilc.  Lowell,  Mass. 

Electric  Light,  Power  &  Railway  -Association.     Secretary. 
:is,  323   Hagerman   Building,   Colorado    Springs,   Col.      .Annua! 

lilenwood   Springs,   Col.,    Sept.    1315,    1911. 
El    Bic  Vehicle  Association   of   America.     Secretary,   Harvey   Rob- 
soil  24  West  42d  St.,  New  York.     Meetings,  fourth  Tuesday  of  each 
on 

El'tric  Club,  Chicago.  Secretary,  N.  F.  Obright,  1500  -American 
rtisBldg..  Chicago.  Meets  every  Wednesday  noon,  303  Wabash  Ave. 
EiiTRiCAL  Contractors*  Association  of  New  York  State.  Secretary. 
eo.A".  Russell.  Jr.,  25  West  42d  St.,  New  York. 

Ki''rTC   Trades    Association    of    Philadelphia.       Secretary,    J.    W. 
-  T-and  Title  Building,  Philadelphia,  Pa.     Meetings,  second  and 

■day  of  each  month. 

^L  Contractors'  Association  of  State  of  Missouri.  Secrc- 
^v,  :  t-jt  S.  Cowie,  1413  Grand  Ave.,  Kansas  City.  Mo. 
Eltrical  Salesmen's  Association.  Secretary',  Francis  Raymond,  123 
iichin  Aye.,  Chicago.  Annual  meeting.  Chicago,  January  each  year. 
El^tiical  Trades  Association  of  Canada.  Secretary,  William  R. 
tavtty.  Royal   Insurance  Building,   Montreal,   Can. 

EuTRicAL  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
'on  Marquette  Building,  Chicago.  Annual  meeting,  Chicago,  Nov.  2, 
Ml. 

EijRiCAi.  Trades  -Association  of  the  Pacific  Coast.  Secretary, 
Jbe,  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
[■  n      meeting,  San  Francisco,  second  Thursday  of  each  month. 

>L  Tr.\des  Society  of  New  York  (Member  National  Electrical 
viation).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
lirectors  meets  second  Thursday  of  each  month. 
ki^Rt  State  Gas  and  Electric  Association.  Secretary,  Charles  H. 
1.  Gpin.  Engineering  Societies  Building,  29  West  39th  St..  New  York. 
FiiDA  Electric  Light  &  Power  Association.  Secretary,  H.  C. 
idai    West  Palm  Beach,  Fla. 

1l;iuis  State  Electrical  Association.  Secretary,  H.  E.  Chubbuck, 
'eof  III. 

Ilmi.vating  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi 
eer;  Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
lew  ork,  N-A  England,  Philadelphia  and  Chicago.  .Annual  convention. 
^5-27,  1911,  Chicago,  111. 

L'ari.oDEMT  Electrical  Contractors'  Association  of  Greater  New 
fo«v  Secretary,  L.  H.  Woods,  2355  Jerome  .Ave.,  New  York. 

I»i^v\  Electric  Light  Association.      Secretary,  J.  V.  Zartman,   In- 
Ind.     Annual  meeting,  Aug.  23  and  24,  1911. 

Combustion   Engine  -Association.      Secretary.  Chas.   Kratch, 
liana  St.,  Chicago.     Meetings,  second  Friday  of  each  month. 
^  L'>  »»ATioKAL   Association    of   Municipal    Electricians.      Secretary, 
-•  f  George,  Houston,  Tex.     Next  convention  at  Ryan  Hotel.  St.  Paul, 
"in;  Sept.   1215,   1911. 

UiiXATioHAL  Electrotechnical  COMMISSION  (international  body 
wpr  'nting  various  national  electrical  engineering  societies  contributing 
»  ''support).  Secretary,  C.  le  Maistre,  2S  Victoria  St.,  Westminster, 
Loo'-i,  S.  W.,  England. 

loi  Electrical  Association.    Secretary,  W.  N.  Reiser.  Dubuque,  la. 

lo.  Street  &  Interurban  Association.  Secretary,  L.  T).  Mathes, 
Dubtue,  la. 

KsAs  <^s.  Water  S  Electric  Light  Association.  Secretary 
Um-f  D.  Nicholson,  Newton,  Kan.  Next  meeting.  Independence,  Kan., 
Sept'n  and  22,  1911. 

M.iE  Electrical  -\ssociation  Secretary,  Walter  S.  Hyman.  Water. 
"lle,.Iaine. 


Michigan  Electrical  Association.  Secretary,  Herbert  Silvester.  18 
Washington  Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  .Association.  Secretary.  T.  C.  Gordon,  Little 
I'alls.   Minn. 

■Missouri  Electric,  Gas,  Street  Railway  &  Water  .\ssoci.ation. 
Secretary,  N.  J.  Cunningham.  Springfield  Gas  &  Electric  Co.,  Spring- 
licld.  Mo. 

National  .Arm,  Pin  &  Bracket  -Association.  Sccrciary.  J.  B. 
Magers,  Madison,  Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,   Ohio. 

National  Electrical  Contractors'  Association  of  the  United 
St.\tes.     Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 

National  Electric  Light  -Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39lh  St.,  New  York. 
Next  annual  convention  at  Seattle,  Wash.,  probably  first  week  in  June, 
1912. 

National  Electric  Light  -Association.  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,  Can. 

National  Electric  Light  Association,  Georgia  Section.  Secretary- 
Treasurer,  H.  M.  Corse,  Columbus  Railroad  Company,   Columbus,  Ga. 

National  Electric  Light  .\ssociation,  Mississippi  Section.  Sec- 
retary,  A.   H.   Jones,    McComb  City,   Miss. 

National  Electric  Light  Association.  Nebraska  Section.  Secre- 
tary-Treasurer, S.  J.   Bell,   David  City,  Neb. 

National  Electric  Light  Association,  New  England  Section. 
Secretary.  Miss  0.   A.    Bursiel.  39   Boylston   St..  Boston.   Mass. 

National  Electric  Light  -Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer,  Van  Dusen   Rickert,   Pottsville,   Pa. 

National  Electric  Inspectors'  Association.  Secretary,  T.  H.  Day, 
27  Pliny  St.,  Hartford,  Conn. 

National  Electrical  Credit  Association.  Secretary,  Frederic  P. 
Vose,  343   Marquette   Bldg.,  Chicago. 

National  Fire  Protection  Association.  Secretary,  R.  Swectland, 
141   Milk  St.,   Boston,  Mass.      Next  biennial  meeting,   March.   1913. 

National  Independent  Telephone  Association.  Secretary,  Joseph  U. 
Ware,  Grand  Rapids,  Mich. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F. 
Tupper,  84  State  St..  Boston,  Mass.  Directors  meet  first  Wednesday  ot 
each   month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies   Building,   33    West   39th   St.,   New    York. 

Northwest  Electric  Light  &  Power  Association.  Secretary,  N. 
W.    Brockett,   Cataract   Building,   Seattle.   Wash. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville, Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec- 
retary,  ProL   I.   E.   Sanborn,   Ohio   State   University,   Columbus,   Ohio. 

Order  of  Rejitvenated  Sons  of  Jove.  Mercury  (Secretary),  R.  M. 
Van  Vleet.  1157  Monadnock  Bldg.,  Chicago,  111.  Annual  meeting.  Den- 
ver,  Col.,   Oct.    16-18,    1911. 

Pittsburgh  Electric  Booster  Club.  Recording  Wattmeter,  0.  R. 
Rombach,  919  Liberty  Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
II.  H.  Norris,  Cornell  University,  Ithaca.  N.  Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  B.  Moore. 
39  Trinity  Place,  Boston,  Mass.  Monthly  meeting,  iirst  Saturday  of  each 
month,   at  the  Massachusetts  Institute  of  Technology,    Boston. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  D.  G. 
Fisher,  1316  Commerce  St.,  Dallas,  Tex. 

Street  Railway  Association  of  the  State  of  New  York.  Secretary, 
C.  G.  Reel,  Kingston,  N.  Y. 

Vermont  Electrical  Association.  Secretary-Treasurer,  A.  B.  Mars- 
den,   Manchester.   Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd.  145  Monroe  St..  Chicago,  111. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
E  ectrical  Association.  Secretary,  J.  H.  Warder,  1737  Monadnock 
Block,  Chicago.  Regular  meetings,  first  Friday  ot  each  month,  except 
January,  July  and  August.  .Annual  meeting,  first  Tuesday  after  Jan.  1, 
each   year. 

Wireless  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  the 
City   of   New   York,   New    York. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison. 
Stephenson  Building,  Milwaukee,  Wis.  Next  annual  meeting,  Milwaukee, 
January,    1912. 
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UNITED  STATES  PATENTS  ISSUED  JULV  23.   1911. 
[Prepared  by  Robert  Starr  .Ml.vn,  16  Exchange  Place,  New  York.] 

998,594.  C.AL\'.\NOMETER:  I",  .\ronson.  Evanston.  111.  App.  tiled 
Sept.  16,  1910.  The  permanent  magnet  is  rotarily  adjustable  with  re- 
spect to  the  oscillating  coil. 

998,618.  STEREOSCOPE-PLATE  CHANGER;  E.  W.  Kelly,  Philadel- 
phia, Pa.   ,App.  filed  Aug.  1,  1910.     A  plurality  of  plate  holders  and 


rhe    holders   are    opaque    to    ordinary    light 


998,624.  DOOR-LOCKOPERATING  APPARATUS;  A.  Magnuson.  New 
York,  N.  Y.  App.  filed  Nov.  14.  1907.  For  automatically  controlled 
elevator  systems.  The  latch-cperating  device  is  automatically  operated 
when  the  car  is  opposite  the  door. 

998,635.  ARMATURE:  B.  P.  and  F.  I.  Remy,  .-Anderson,  Ind.  App.  tiled 
Aug.  19,  1909.  The  core  is  formed  in  two  parts  to  be  clamped  on 
opposite  sides  of  a  continuous  shaft  and  each  part  has  a  form-wound 
coil.     For  magnetic  ignition,  etc. 

998,647.  ELECTROMAGNETIC  CONTROL  SYSTEM;  H.  L.  Smith. 
Schenectady,  N.  Y.  App.  filed  Oct,  27,  1909.  For  automatically 
filling  a  tank  from  which  fiuid  is  drawn  in  large  quantities  and  ^x 
freque 


998,649.  INSUL.^TOR  BRACKET  FO'R  ELECTRICAL  WORK;  F.  K. 
Spencer  and  O.  Bennett,  Binghamton,  N.  Y.  App.  filed  Nov.  11,  1910. 
\  ertical   and   horizontal  plates  for  insulator  support. 


OR  CROSSOVER  AM 
,•  York,  N.  Y.  App.  filed  M 
tvith   grooves   to   be   used  wii 


998,766.  ELECTRIC  CONDUCTOR  SUPPORT;  W.  E.  Foote,  ;«„! 
Mass.  App.  filed  May  11,  1911.  A  turn-out  for  an  overhead^ 
wire.     The    switch   member    is    removable. 

998^786.  ELECTRIC  SWITCH;  C.  Loemer,  Utica,  N.  Y.  A 
March  1.  1907.  All  connections  are  behind  the  front  | 
operated  by  a  lever  with  toggle  connections  to  rods  possiiu 
the    panel. 

998,810.  COMBINED  TAPLET 
CEPTACLE;  J.  S.  Stewart,  Ne 
1910.  Special-shaped  porcelain 
ings. 

998,827.  FLEXIBLE  CONDUIT;  U.  S.  Armstrong,  New  Kt, 
Pa.  App.  filed  Aug.  8,  1910.  Two  interlocked  helical  niM 
with   a   gasket  strip  between    the  layers. 

998.849.  ELECTRIC  LANTERN;  T.  M.  Jenks  and  A.  W 
Galesburg.  111.  App.  filed  April  22;  1910.  Has  a  hinged 
automatic   switch  for  lighting  the   lamp  when  the  bail  is  rai- 

998.850.  AUTOM.\TIC  STEREOSCOPIC  RADIOGRAPHY; 
Kelly,  Philadelphia,  Pa.  App.  filed  April  5,  1911.  Process 
paratus.  The  source  of  X-rays  and  the  plate  are  shifted 
time    to    produce   the    effect. 

998,865.  CAST  ELECTRODE;  K.  Tornberg,  Lynn,  Mass.  A] 
Dec.  28,  1910.  One  or  more  perforated  shells  anchoring  :' 
trode    material. 

998,868.  INDUCTION  MOTOR;  M.  O.  Berthold,  Indian.!;., 
Anp.  filed  .Tune  5,  1908.  Longitudinally  extending  condu. 
contact  with  and  project  beyond  short-ciicuiting  rings  a! 
the  core  ends,  and  conducting  rings  engage  the  bar  ends. 

998,892.  SPARK-COIL;  A.  J.  Gifford,  J.  J.  Burns  and  B.  S.  T 
Worcester,  Mass.  .\pp.  filed  Nov.  6,  1908.  Division  frrm: 
No.  933,246,  for  gas  engines,  etc.  A  spring-pressed  ph\u 
holding  unit  coils  in  a   receptable.     Ccntact  and  vibrator  det 

998.895.  ELECTRIC  LAMP;  W.  A.  Harvey,  Scranton,  Pa.  .\i 
Sept.  13,  1910.  A  reflector  provides  a  re-entrant  wall  spacii! 
a    number   of   cells. 

998,922.  CLAMPING  AND  SUPPORTING  MECHANISM: 
Peck.  Wayne,  Pa.  App.  filed  Feb.  5,  1910.  Two  jaws  au 
together   by    a    nut    for    holding   a    trolley    wire. 


,624 — Door-Lock-Operating  Apparatus. 


,647 — Electromagnetic  Control  System. 


998,653.  FLOOR  CONTROLLER;  A.  Sundh,  Yonkers,  N.  Y.     App.  filed 
Nov.    11,    1907.      For   elevators.      This   door-lock-operating   mechaiiism 
.   IS    remote    from    the    car    and    connected    mechanically    to    the    locks. 
Adjustable  contacts  for  varying  the  position  at  which  the  car  stops. 

998,662.  CIRCUIT-CONTROLLING  DEVICE:  J.  B.  Wiard,  Lynn.  Mass. 
App.  filed  March  25,  1907.  Actuated  by  fluid  pressure  to  control  a 
single-phase  motor  for  operating  blowers,   pumps,  etc. 

998,665.  REFINING  METALS;  W.  C.  Arsem,  Schenectady,  N.  Y. 
App.  filed  Feb.  9,  1910.  Silver  is  distilled  from  a  mixture  of  gold 
and  silver  in  a  substantial  vacuum  at  about    1300  deg.   C. 


998,674.  GUARD  ATTACHMENT  FOR  TROLLEYS;  G.  T.  Burns, 
Youngstown,  Ohio.  App.  filed  .\ug.  17,  1910.  Pivoted  and'  weighted 
angle  levers  on  each  side  of  the  wheel. 

998,677.  DYNAMO-ELECTRIC  MACHINE;  W.  F.  Dawson,  Schenec- 
tady, N.  Y.  App.  filed  Dec.  19,  1904.  A  ring  secures  the  commu- 
tator bars  in  fixed  relation  to  the  support.  Some  bars  are  short 
and  others  long  and  widened  to  facilitate  connection. 

998,687.  ARC-LAMP  ELECTRODE;  E.  .T.  Guay,  Lvnn,  Mass.  App. 
filed  June  26,  1909.  Titanium  carbide  containing  between  1  per  cent 
and  6  per  cent  of  free  sulphur  to  diminish  spitting  and  prevent  the 
particles  from  fusing  with  glass. 

998,705.  TELEPHONE-EXCHANGE  SYSTEM;  R.  H.  Manson.  Elyria. 
Ohio.  App.  filed  Feb.  19,  1910.  Automatic  clear-out  set  bv  hang- 
ing up  the  receiver;  cut-off  relays  in  the  cord  circuits,  one  being 
a   time    relay. 

998,749.  TREATMENT  OF  PRECIOUS  METALLIFEROUS  ORES; 
J.  C.  Clancy,  New  York,  N.  Y.  App.  filed  March  17,  1910.  The  ore 
IS  subjected  to  a  thiocyanate  solution  containing  a  soluble  cvanide 
and   a   soluble   iodine   compound   and   electrolyzer. 


998,925.  CIRCUIT-CONTROLLING  APPARATUS;  W.  M. 
Philadelphia,  Pa.  App.  filed  Nov.  27,  1908.  A  switch  1 
operated  by  a   solenoid   from   a    distance. 

998,945.     STARTING   HEATER    FOR   CARBURETORS;  C.  W . 
and  F.  E.  Searle,  Detroit,  Mich.     App.  filed  Nov.  25.   1910. 
heater  attachment  for  supplying  the  carburetor  with  hot  air. 

998,982.  METHOD  OF  PRODUCING  HALOGEN-OXYGEN 
POUNDS  BY  ELECTROLYSIS;  M.  Pier,  Berlin,  Germany 
filed  .\pril  29,  1911.  The  evolved  chlorine  gas  escapes  and 
sorbed  by  tetrachloride  of  carbon  and  afterward  returned  to  t 
trolyte. 

998,987.     CARBON   CAP;   C.    Recker.   Oakville,   Conn.     .\pp. 
21,    1911.      A  screw   is  riveted   to  a   sheet-i 

998,990.     CIRCUIT-BREAKER;  M.   P.  Rvder, 

filed  .-Xpril  9,  1904.  For  long-continued  excess  of  current.  ^ 
circuit-breaker  coils  and  a  fuse  in  shunt  relation  on  the  seco! 
a    transformer. 

999,019.  COOT.ING  DEVICE  FOR  TELEPHONE  TRANSMIT  ;»f; 
C.  E.  Eggner  ard  T.  G.  Holmstrom.  Stockholm,  Sweden.  Af  »'■" 
Nov.  2,  1910.  Electrodes  in  direct  contact  with  a  high-re  >«' 
cooling    liquid,    such    as    alcohol,    oil    or    distilled    water. 

999,108.  MEANS  FOR  PREVENTING  RUST  IN  BOILERS:'- J: 
Hickev.  App.  filed  Dec.  31,  1910.  .\  headed  zinc  rod  is  """J 
in  a  beaded,  hollow,  threaded  bolt  and  a  cap  fits  over  the  I  »■"" 
rod.     To  be  used  in  inaccessible  places. 

Reissue.      13,277.     ELECTROLYTIC   CELL;   G.   O.   Seward  and     Vo" 
Kugelgen,   East   Orange,   N.   J.    and   Holcombs,   Va.     App.  fi'  T J 
19,   1911.     Original  Patent  No.  842,256.     A  plurality  of  wate 'O'™ 
curtains   are   insulated   from    one   another   to    form   a   non-cor  c" 
partition. 


etal  socket. 
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A  GOOD  EXPORT  YEAR. 

riie  figures  just  available  fui  June,  completing  the  fiscal 
year  of  the  government,  show  a  very  satisfactory  condition 
as  to  export  trade  in  general  and  more  particularly  in  re- 
gard to  electrical  exports.  In  a  general  way  the  month  itself 
maintained  the  advance  of  the  year.  The  exports  of  heavy 
electrical  machinery  were  $825,091,  as  compared  with  $5 
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R.  CiAVATH Spedal  cSmrlbutof      '^t'e""  average  if  kept  up  through   the  year   would  mean 

Office 1570  Old  Colony,  Building     o^^""  $20,000,000,  while,  as  a  matter  of  fact,  exports  reached 

$18,727,455.  This,  however,  was  a  gain  of  $3,985,060  over 
1910.  If  we  could  look  for  an  annual  increase  of  $4,000,000 
in  such  exports,  which  has  been  had  now  for  two  successive 
years,  electrical  manufacturers  might  fairly  congratulate 
themselves. 
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Looking  a  little  into  the  details  for  the  year,  it  is  seen 
that  the  exports  of  heavy  goods  in  1910-11  were  $8,024,- 
028,  as  compared  with  $6,048,263  in  1909-10.  while  the  ex- 
ports of  instruments,  etc.,  were  $10,702,827,  as  compared 
with  $8,694,132,  an  increase  of  nearly  $2,000,000  in  each 
class,  while,  as  before,  the  smaller  lines  of  apparatus  are 
shown  to  be  the  more  marketable.  As  to  customers,  Eng- 
land and  France  remain  among  the  smallest,  with  actual  de- 

.t    ..  clines,  while  the  trade  with  Germany  and  Italy  is  so  small 
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Here  is  certainly  a  friend  and  customer  to  cultivate.  But 
Japan,  Mexico  and  Brazil  are  also  excellent  consumers  of 
our  electrical  wares,  taking  as  follows  in  1910-11:  Japan, 
$2,215,173;  Mexico,  $2,468,888;  Brazil,  $2,446,041,  a  total 
of  $7,130,102,  or  nearly  30  per  cent  of  the  trade.  Hence 
it  may  be  said  that  four  countries  take  about  half  of 
our  electrical  exports.  It  would  seem  that  some  of  the 
others  might  conic  in  time  to  the  same  level  if  sedu- 
lously cultivated,  for  outside  of  Europe  the  conditions  of 
demand  and  opportunity  appear  to  be  pretty  much 
the  same  everywhere.  Of  course,  when  money  is  secured 
in  any  European  country  for  a  new  trolley  or  lighting 
system  in  Asia  or  South  America  or  a  telephone  ex- 
change in  Africa  it  is  likely  that  the  apparatus  will  be 
J.    --;•,.-,- "•'■    "'  '--■-'  '-»- —      bought  in  the  country  that  is  investing,  but  we  can  also 

-Mding  of  Telephone  Cables  and  Open-Wire  Circuits.     Bv   Frank  ^  ,     ,  .    ,     ,  * 

Fowie. 403      undertake  such  financial  deals  and  may  be  in  them  aeain 

mproving  Telephonic  Transmission  by  Use  of  Repeating  Coils.  By  ...  .  .      ,      , 

c_  .^  „  ...      when  there  IS  any  genuine  revival  of  trade  and  Speculation. 

Meantime  we  may  regard  ourselves  as  more  than  holding 
our  own  in  the  markets  of  the  world  with  a  miscellaneous 
electrical  trade  over  the  counter. 
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THE  CALCULATION  OF  CAPAQTIES  OF  PARALLEL  SUSPENDED  WIRES. 
When  a  condenser  is  formed,  say,  of  a  square  sheet  of 
glass,  coated  on  its  faces  with  tinfoil  sheets,  and  a  differ- 
ence of  electric  potential,  as  from  storage-battery  termi- 
nals, is  applied  to  the  coatings,  the  glass  is  subjected  to 
electric  stress  exerted  through  the  sheet.  Electricity  is 
either  actually  or  virtually  driven  through  the  sheet,  but 
only  by  an  elastic  yield,  assuming  perfect  insulation  in  the 
glass.  If  we  double  the  impressed  potential  difference  we 
double  the  elastic  electric  transfer.  The  quantity  of  elec- 
tricity which  is  elastically  transferred  with  unit-impressed 
potential-difference  is  a  measure  of  the  yieldingness  of  the 
glass  slab  to  the  stress  and  is  called  the  capacity  of  the 
condenser.  The  capacity,  in  the  case  of  a  slab  condenser, 
varies  directly  with  the  coated  surface  area  and  inversely 
as  the  thickness.  Quantitatively,  simple  as  the  capacity  of 
a  condenser  is,  when  formed  of  a  dielectric  slab,  the 
capacity  of  a  dielectric  mass  of  more  complex  geometrical 
form  is  so  difficult  to  ascertain  that  only  about  twenty  of 
the  very  simplest  cases,  out  of  the  infinite  possible  number, 
have  yet  been  worked  out  mathematically. 

Fortunately,  some  of  the  most  frequently  recurring  prac- 
tical cases  of  capacities  are  comprised  in  those  that  have 
been  worked  out.  Among  these  is  the  very  common  case 
of  the  capacity  of  a  pair  of  parallel  conducting  aerially 
insulated  wires  uniform  in  size  and  separation.  The 
linear  capacity  of  such  a  pair  or  wires,  far  from  the  ground 
and  from  other  wires,  has  a  well-known  and  relatively 
simple  algebraic  expression.  When,  however,  we  bring 
other  wires  into  the  vicinity  of  our  first  pair,  or  when  we 
bring  the  surface  of  the  ground  into  active  consideration, 
the  problem  becomes  much  less  simple.  The  general  theory 
of  it  was  first  published  by  Clerk-Maxwell  about  fifty  years 
ago,  but  in  a  form  which  did  not  lend  itself  readily  to  com- 
putation. Mr.  Oliver  Heaviside,  about  thirty-five  years 
ago,  brought  out  a  modification  of  the  Maxwell  theory 
which  was  a  little  more  amenable  to  arithmetical  treatment, 
and  he  worked  out  a  few  examples. 

In  the  article  commencing  on  page  386  of  this  number 
Mr.  Frank  F.  Fowle  applies  the  Maxwell-Heaviside  theory 
to  a  number  of  interesting  practical  cases,  and  the  numeri- 
cal results  which  he  obtains  are  of  great  practical  value. 
In  the  first  place,  the  article  shows  that  the  capacity  of  a 
pair  of  metallic-circuit  wires  is  so  slightly  affected  by  the 
presence  of  the  conducting  ground,  or  the  presence  of  other 
metallic  circuit  wires  in  the  neighborhood,  that  the  differ- 
ence is  for  ordinary  distances  practically  negligible.  This 
fact,  indeed,  has  long  been  published.  Secondly,  a  number 
of  new  interesting  cases  are  worked  out  of  three  and  four 
wires  in  various  generally  used  groupings.  It  is  shown, 
for  example,  that  three  wires,  spaced  on  the  edges  of  an 
equilateral  prism  5  ft.  wide  and  25  ft.  above  ground,  will 
have  practically  balanced  capacities,  if  operated  star  three- 
phase,  with  the  generator  neutral  disconnected ;  whereas, 
if  the  generator  neutral  be  grounded,  the  capacity  of  the 
uppermost  wire  becomes  less  than  that  of  the  others  and 
the  charging  currents  of  the  system  become  unbalanced, 
unless  the  wires  are  systematically  transposed.  Another 
valuable  result  worked  out  in  the  article  is  the  reduction 
in  the  effective  capacity  of  a  phantom  telephone  circuit  as 
compared  with  its  resistance  and  the  constants  of  the  two 


component  loops.     The  article  can  safely  be  regarded 
the  best  piece  of  numerical  work  that  has  appeared  on  tl- 
subject  for  a  long  time. 


STREAM  FLOW  AND  FORESTRY. 

In  another  column  we  present  an  interesting  conmuinic 
tion  from  Professor  Mead  concerning  our  recent  comme: 
on  the  data  in  his  important  Bulletin  on  deforestation  ai 
stream  flow.  W^e  should  ordinarily  make  very  brief  fu 
ther  comment,  as  it  is  eminently  proper  for  an  author 
reinforce  his  case  in  siich  wise.  As  the  matter  is  of  larj 
public  interest,  however,  it  seems  worth  while  again  1 
call  attention  to  it.  Professor  Mead's  criticism  is,  1 
effect,  that  the  fifteen-year  periods  which  we  compart 
would  give  materially  different  results  were  they  extendi 
to  sixteen  or  seventeen  years,  which  results  he  present 
The  discrepancy,  such  as  it  is,  is  wholly  due  to  the  fact  th. 
the  years  1888  and  1889,  the  sixteenth  and  seventeen! 
years,  were  respectively  years  of  extraordinarily  high  an 
extraordinarily  low  water,  so  that  their  effect  upon  the  ai 
erage  is  relatively  large.  The  conclusions  as  regards  lo 
water  remain  essentially  unchanged  whichever  period 
taken;  but  the  thirty-four  days  of  flood  in  1888  shift  tl 
totals  conspicuously  according  as  they  are  included  in  or 
or  the  other  period.  Now,  we  may  first  remark  that  thes 
very  unusual  years  fall  well  into  the  period  of  extremel 
heavy  forest  cutting  in  Wisconsin.  The  deeper  one  got 
into  this  period  obviously  the  less  striking  the  differenct 
between  the  initial  and  final  stages  would  be  if  there  wei 
a  marked  effect  due  to  deforestation. 

Even  a  more  striking  comparison  is  furnished  if  on 
examines  the  earliest  part  of  the  record  in  comparison  wit 
the  latest.  Professor  Mead  reckons  that  the  period  c 
heaviest  cuttings  took  place  for  twenty  years  or  so  begir 
ning  with  1880.  If  one  examines  the  records  prior  to  188 
he  finds,  in  the  seven  years  for  which  the  data  are  recordec 
just  two  da3's  above  the  lo-ft.  stage  and  none  below  th 
2-ft.  stage.  Taking  now  the  last  seven  years  of  the  recort 
one  finds  twenty-seven  days  above  the  lo-ft.  stage  an 
ninety-nine  days  below  the  2-ft.  stage.  Since  Professo 
Mead  has  adduced  the  difference  in  rainfall  as  an  explana 
tion  of  such  differences,  it  should  here  be  noted  that  durin 
the  last  period  the  annual  rainfall  was  something  like  i 
per  cent  below  the  first  period,  in  spite  of  which  there  wer 
twenty-seven  days  of  flood  as  against  two. 

In  this  connection  it  is  worthy  of  note  that  the  high 
water  year  of  1888  was  a  year  of  slightly  subnorma 
rainfall,  while  the  year  of  heaviest  rainfall  during  tli< 
first  period,  exceeding  the  record  of  1888  by  about  i'< 
per  cent,  produced  no  days  of  extreme  high  water  at  ali 
W^e  thus  have  the  curious  phenomenon  at  the  end  of  th 
period  of  deforestation  recorded  of  repeated  floods  on  de 
cidedly  subnormal  rainfall.  Further  examination  does  no 
bear  out  the  comfortable  view  that  difference  in  rainfal 
is  chargeable  with  the  whole  difference  in  flow.  The  secon( 
period  of  seven  years  of  the  record,  that  immediately  afte 
the  date  stated  by  Professor  Mead  as  the  beginning  of  th' 
heaviest  cutting,  happened  to  be  a  period  of  exceptionall; 
high  rainfall,  14  per  cent  gfreater  than  in  the  previous  sevei 
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■ars;  yet  the  first  period  showed  no  days  below  the  2-ft. 
age  and  but  thirty-nine  days  below  the  3-ft.  stage,  while 
e  second  period,  of  heavy  rainfall,  gave  four  days  below 
ft.  and  incidentally  one  below  I'i  ft.  and  fifty-four  days 
■low  3  ft.  It  strikes  us,  therefore,  that  the  appeal  to  rain- 
II  is,  to  say  the  least,  inconclusive.  That  subnormal  rain- 
ill,  other  thing.<  being  equal,  tends  to  low  w.ater  and  ab- 
irmal  rainfall  to  high  w-ater  admits  of  no  dispute,  but  in 
,js  case  other  things  which  have  a  bearing  upon  the  re- 
mits apparently  were  not  equal. 

I  We  refrain,  in  the  absence  of  longer  records  than  those 
cfore  us,  from  laying  much  weight  on  the  fact  which  Pro- 
j-ssor  Mead  has  brought  out  so  forcefully,  that  the  latter 
^rt  of  the  period  of  deforestation  has  been  pretty  consist- 
htly  marked  by  lower  rainfall  than  the  earlier  period.  The 
Vidence  to  connect  actual  decrease  of  local  rainfall  with 
)cal  deforestation  is  as  yet  slender;  but  cases  like  that 
^fore  us,  in  which  there  is  a  marked  difference  in  the 
Verages  taken  over  fifteen  or  more  years,  certainly  call  for 
'jrther  examination.  The  difference  in  temperature  be- 
Veen  an  area  above,  say,  1000  square  miles  of  dense  for- 
Ws  with  lofty  trees  and  the  same  area  reduced  to  black- 
Eied  slashings  can  hardly  be  regarded  as  negligible,  and 
■ich  temperature  differences  should,  and  probably  do,  pro- 
lice  local  differences  in  precipitation.  This  phase  of  the 
Utter,  however,  cannot  be  settled  without  even  a  more 
borough  and  protracted  examination  of  local  conditions 
Un  Professor  Mead  has  given  us  in  his  admirable  Bulletin. 
to  sum  up  the  whole  situation,  it  appears  to  us  after  a 
retty  careful  examination  of  the  data  presented  concern- 
g  the  Wisconsin  River  that  Professor  Mead,  in  an  entirely 
(•aiseworthy  effort  to  take  a  cautious  and  conservative 
Jew  of  the  facts,  has  considerably  undervalued  some  of 
;s  own  important  data. 


iJCnUC  TRANSIENTS. 

'An  article  by  Dr.  Steinmetz  has  recently  been  published 

*  the  Journal  of  the  Franklin  Institute  on  the  subject  of 
ansient  phenomena,  especially  in  electric  circuits.  As  the 
'tide  contains  very  few  and  simple  equations,  it  will  be 
ipreciated  by  many  readers.  It  is  a  self-demonstrating 
^t  far-reaching  fact  that  energy  cannot  be  made  to  flow 
Wg  an  assigned  possible  path  until  it  has  occupied  a 
^gion  greater  than  that  whence  the  energy  immediately 

•  oceeds.  If  we  are  to  obtain  heat-energy  from  a  hot- 
ater  tank  there  must  evidently  be  some  storage  or  sur- 
(usage  of  energ>^  in  the  tank  before  we  can  draw  it  off. 
gain,  if  we  want  to  obtain  mechanical  energy  from  a  fall 
i  water  in  a  reservoir,  or  from  the  movement  of  a  pis- 
Jn  in  a  pressure-cylinder,  there  must  be  a  similar  stor- 
{e  or  surplusage  of  energy  in  the  reservoir  or  tank  be- 
>re  it  can  be  drawn  off.  By  suitable  design  the  excess  of 
ored  energy  over  and  above  the  delivered  energy  may 
metimes  be  reduced  to  narrow  limits,  but,  in  general, 
e  storage  of  energy  is  an  unavoidable  concomitant  of 
e  transmission  of  energy.  When  a  sudden  change  occurs 
I  the  transmission  system  changes  may  be  looked  for  not 
dy  in  the  delivery  stream,  or  transmission,  but  also  in 
je  storage.     The  phenomena   accompanying   the   change 


in  the  storage  may  happen  to  be  more  important  from  some 
viewpoints  than  those  accompanying  the  change  in  ihc 
transmission. 

The  article  points  out  that  in  certain  energy  systems  the 
change  in  energy  storage  occurs  in  one  form  only,  while 
in  other  systems  it  occurs  in  more  than  one  form.  For 
instance,  if  a  locomotive  is  in  steady  operation  hauling  a 
number  of  cars  at  a  steady  rate  on  a  level  track,  then  there 
will  be  a  storage  of  mechanical  energy  in  the  momentum 
of  the  moving  system.  The  only  appreciable  forces  on  the 
drawbars  of  the  cars  are  those  due  to  the  frictions  of  the 
wheels,  rails  and  air.  If  now  the  engine  suddenly  accel- 
erates, there  will  be  storage  of  energy  in  both  engine  and 
cars,  whereby  the  drawbar-pulls  become  for  the  moment 
vastly  increased.  The  transient  phenomenon  of  energy- 
storage  into  the  train  overshadows  the  steady  delivery  of 
energy  out  of  the  train,  but  the  storage  is  in  this  case 
of  only  one  type,  that  is,  momentum  storage  or  inertia 
storage. 

.\s  illustrating  a  different  phase  of  the  subject,  consider 
the  case  of  a  large  mass,  like  a  bass  drum,  fastened  to  the 
end  of  a  long  vertical  spiral  spring  and  the  system  placed  in 
motion  by  being  suspended  from  an  elevator  car.  It  is  clear 
that'during  steady  ascent  the  spring  will  be  extended  only 
by  the  weight  of  the  drum  and  by  the  steady  windage-pres- 
sure on  it  of  the  displaced  air.  Energy  will  stream  out  of 
the  system  slowly  in  windage  friction.  But  energy  will 
be  stored  in  the  system  in  two  different  ways — first,  in  the 
momentum  of  the  drum,  and,  second,  in  the  elastic  exten-^ 
sion  of  the  spring.  If  the  rising  car  suddenly  accelerates, 
there  will  be  a  change  of  energy  storage  of  each  kind,  and 
this  double  change  of  storage  is  likely  to  be  .accompanied 
by  oscillations  of  the  spring-drum  system.  The  note- 
worthy feature  is  that  when  energy  storafje  in  u  system  is 
of  the  single  type  change  in  storage  occurs  steadily,  but 
when  it  is  of  the  multiple  type  the  change  is  apt  to  occur 
with  oscillations. 

In  the  case  of  a  high-tension  transmission  .system  be- 
fore energy  can  be  transmitted  from  the  generator  to 
the  motor  a  certain  amount  must  be  stored  in  the  dielec- 
tric medium  environing  the  line.  The  storage  occurs  in 
two  different  ways,  namely,  electrostatically  in  electric  flux 
after  the  manner  of  a  Leyden  jar,  and  magnetically  in 
magnetic  flux  after  the  manner  of  a  reactance  coil.  When 
the  stream  of  energy  flowing  over  the  line  is  suddenly  dis- 
turbed, especially  in  so  violent  a  manner  as  occurs  in  a 
short-circuit,  the  energy  storage  of  each  kind  suffers 
accompanying  disturbance,  and  the  process  is  effected  with 
surges  or  oscillations.  The  article  discusses  these  oscilla- 
tions, and  points  out  that  when  an  oscillation-wave  runs 
from  a  conductor  of  lower  to  a  conductor  of  higher  surge 
impedance  it  sets  up  reflections  at  the  junction,  so  that, 
although  there  is  no  discontinuity  of  potential  at  the  junc- 
tion, there  is  a  discontinuity  of  current  and  the  ongoing 
current  develops  a  higher  voltage  as  it  travels  along  the 
second  conductor  than  it  was  able  to  develop  along  the 
first.  Thus  a  surge  running  off  a  line-wire  into  a  trans- 
former may  build  up  a  very  high  voltage  at  a  certain 
distance  beyond  the  entrance,  whence  may  come  break- 
down, grief  and  expense. 
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Turin  International  Electrical  Congress. 


The  sessions  of  tiie  Turin  International  Electrical  Con- 
gress will  be  opened  on  Thursday,  Sept.  7.  by  an  address 
of  welcome  from  the  Italian  Minister  of  Posts  and  Tele- 
graphs, which  will  be  followed  by  an  address  by  Prof. 
Elihu  Thomson,  president  of  the  International  Electro- 
technical  Commission.  It  is  expected  that  there  will  be 
between  si.xty  and  seventy  delegates  present  at  the  meet- 
ing of  the  International  Electrotechnical  Commission. 
There  are  about  twenty  countries  represented  in  the  com- 
mission. Holland,  Switzerland,  Chili  and  Uruguay  being 
the  latest  adherents.  It  is  expected  that  very  shortly  Peru. 
Greece,  Portugal  and  Roumania  will  be  added. 


Wire  Pool  Cases. 


On  Aug.  4  Mr.  Edwin  E.  Jackson,  supervisor  of  the 
various  wire  pools  against  which  federal  indictments  were 
found,  entered  the  plea  of  710I0  contendere  and  was  lined 
$45,000  by  Judge  Archbold,  or  $5,000  on  each  of  nine  indict- 
ments. United  States  District  Attorney  Wise  asked  for 
a  prison  sentence  and  vehemently  denounced  the  meth- 
ods and  purposes  of  the  accused,  among  other  statements 
asserting  that  the  records  show  that  his  profits  from  the 
wire  pools  amounted  to  $211,000  in  1908  and  $197,000  in 
1909,  there  being  no  record  available  for  other  years.  In 
reply  Judge  Archbold  said  it  was  not  possible  at  the  time 
to  get  documentary  proof  of  the  assertions  of  the  prose- 
cutor, but  that  it  appeared  sufficiently  demonstrated  that 
but  for  Mr.  Jackson  the  illegal  agreements  could  not  have 
been  carried  out.  Inasmuch,  however,  as  others  under  in- 
dictment had  been  fined,  he  would  eliminate  a  prison  sen- 
tence and  impose  a  fine  of  $5,000  for  each  indictment, 
making  a  total  of  $45,000.  The  total  of  fines  thus  far  im- 
posed in  the  cases  of  the  thirteen  pools  is  $136,700,  with 
ten  members  yet  to  appear  before  the  court. 

Upon  motion  of  District  Attorney  Wise  the  indictment 
against  Mr.  Erskine  Hewitt  was  quashed,  the  prosecutor 
informing  the  court  that  he  was  satisfied  the  indictment 
was  in  error.  All  others,  except  Mr.  Jackson,  were  fined 
as  in  previous  cases — $1,000  for  the  first  indictment  and 
$100  in  addition  for  each  other  indictment.  Counsel  for 
several  defendants  who  pleaded  nolo  contendere  asked  to 
have  the  amounts  of  their  clients'  fine  lessened  because  they 
did  not  wilfully  violate  the  Sherman  anti-trust  act  and  be- 
cause the  fine  of  $1,000  would  mean  more  to  them  than  to 
others.  Judge  Archbold  said  he  realized  this  and  was  also 
aware  of  the  great  humiliation  that  w-as  brought  on  a  man 
when  charged  with  a  criminal  act  that  he  did  not  intend 
to  commit,  but  at  the  same  time  he  did  not  see  how  he 
could  make  an  exception.  In  another  instance  the  judge 
remarked  that  a  good  many  who  have  unintentionally 
violated  the  law  and  who  have  pleaded  nolo  contendere 
may  have  received  sentences  harsher  than  was  fair,  but 
that  it  was  difficult  to  discriminate. 


Organization  of   Chicago   Elevated    Railways   Merger. 

Mr.  Britton  I.  Budd  has  been  appointed  president  and 
Mr.  E.  C.  Noe  general  superintendent  of  the  new  Chicago 
Elevated  Railways  Company,  the  merger  of  the  four  ele- 
vated lines  and  the  Union  loop  operating  in  Chicago.  Mr. 
Samuel  Insull,  chairman  of  the  executive  committee,  is 
said  to  be  the  dominating  figure  in  the  operation  of  the 
properties,  since  it  is  understood  that  the  Commonwealth 
Edison  Company  has  virtually  guaranteed  the  securities  of 
the  new  merger  company. 

The  new  Elevated  Railways  company  operates  an  aggre- 
gate of  173  miles  of  track  on  elevated  structures  within 
the  city  limits,  and   represents  a  capitalization  of  nearly 


$100,000,000,  this  sum  being  exclusive  of  franchi.se  value 
Under  the  new  plan  of  consolidated  operation  Stone  , 
Webster,  consulting  engineers,  have  declared'  in  a  repot 
that  the  Chicago  elevated  roads  can  be  operated  at  a  sav 
ing  of  $700,000  a  year  through  the  rearrangement  of  route; 
etc.,  while  the  saving  in  the  cost  of  energy  will  approximat 
$350,000  a  year. 

The  board  of  directors  under  whose  supervision  th 
Chicago  Elevated  Railways  will  be  operated  comprise 
Messrs.  Henry  A.  Blair,  chairman;  Samuel  Insull  and  Ir 
M.  Cobe.  Mr.  Budd,  the  president  of  the  new  compan) 
has  been  president  of  the  Metropolitan  West  Side  Elevate^ 
Company  for  several  years,  and  Mr.  Noe,  the  new  chie 
operating  official,  has  been  general  superintendent  for  th 
Northwestern  Elevated  Railroad   Company. 


Over  One  Million  United  States  Patents. 


The  serial  number  of  United  States  patents  passed  tin 
1,000,000  mark  in  the  budget  issued  on  Tuesday,  Aug.  J 
The  present  serial  numbers,  however,  date  only  from  Jul 
28,  1836,  prior  to  which  9957  patents  had  been  issued 
Consequently  the  actual  million  mark  was  reached  severa 
months  ago,  namely,  in  the  budget  of  patents  granted  unde, 
date  of  April  18,  191 1.  Patent  No.  1,000,000  was  grantee 
to  Mr.  Francis  H.  Holton,  of  Akron,  Ohio,  on  an  automo 
bile  tire,  while  the  real  millionth  patent  was  granted  t( 
Mr.  C.  T.  Hanson,  of  Lancaster,  England,  on  a  machim 
for  making  tubes  from  fibrous  materials.  According  to  ; 
newspaper  dispatch,  Mr.  Holton  wrote  to  President  Taf 
asking  that  the  number  1,000,000  be  assigned  to  his  pat 
ent  and  the  Commissioner  of  Patents  was  asked  to  com 
ply  with  the  request. 

The  first  patent  was  issued  in  1790,  but  it  was  not  unti 
1854  that  the  annual  issues  definitely  passed  beyond  1000 
the  5000  mark  being  reached  ten  years  later,  in  1864.  Ir 
1866  the  issues  jumped  from  6616  to  9450,  and  the  follow- 
ing year  to  13,015,  after  wh'ch  the  annual  output  remainec 
nearly  stationary  until  t88o,  the  number  of  patents  issiiec 
during  that  year  being  13,947.  There  were  considerabk 
increases  in  the  three  following  years,  the  number  of 
issues  for  1881-83  being  respectively  16,584,  19,267  and 
22,383.  From  1883  to  1898  there  was  another  stationary 
period,  followed  by  a  considerable  jump  in  189Q — from 
22,267  to  25,527 — after  which  there  was  an  irregular 
growth  to  31,965  in  1906,  followed  by  another  jump  in 
1907.  The  issues  for  the  past  four  years  are  as  follows: 
1907.  36.620;   1908,  33,682;  1909,  37,422;   1910,  35,930. 

The  receipts  of  the  Patent  Office  per  patent  issued  have 
varied  little  during  the  past  half-century,  the  figures  being 
as  follows  for  the  years  given:  i860,  $53;  1870,  $50;  1880, 
$54;  1890,  $51;  1900,  $51;  1910,  $56.  Practically  all  of  the 
present  Patent  Office  surplus  of  about  $7,000,000  represents 
clear  profit  derived  from  inventors  during  this  half-century 
period,  the  average  profit  being  thus  nearly  $7  per  patent 
issued.  The  proportion  of  applications  to  patents  issued 
has  been,  for  decades  of  the  fifty-year  period  to  date,  as 
follows,  in  percentages:  66,  61,  66,  57,  57. 


Electrodes  for  Electric  Furnaces. 


Two  patents  were  issued  to  Mr.  Carl  Hering  on  Aug.  i 
relating  to  electric  furnaces.  Of  these  one  covers  electric 
furnace  electrodes  so  designed  as  to  afford  the  greatest 
economy  in  material  and  least  loss  in  electrical  energy. 
The  invention  is  based  on  deductions  from  the  laws  of 
electrode  losses  discovered  by  the  inventor  some  years  ago 
and  described  by  him  at  that  time  in  various  papers  and 
articles.  Briefly,  the  fundamental  principle  is  as  follows: 
An  electrode  should  be  a  good  electrical  conductor  to  reduce 
loss  of  energy  due  to  electrical  resistance;  on  the  other 
hand,   good  electrical  conductors  are  as  a  rule  also  good 
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heat  conductors,  thus  teiwiing  to  conduct  heat  freely  away 
from  the  inside  of  the  ftirnace  where  the  heat  is  wanted, 
increasing  the  cross-sctrtion  reduces  the  former  loss  but 
.increases  the  latter,  while  increasing  the  length  does  the 
reverse;  the  problem  therefore  is  to  find  the  conditions 
under  which  the  total  combined  losses  are  least.  This  the 
inventor  found  is  the  case  when  the  length  and  section  are 
{made  such  that  the  current  heats  the  electrode  to  such  an 
:C.xtent  as  to  raise  the  inner  or  hot  end  to  the  furnace  tem- 
!perature.  Under  these  conditions  no  heat  will  be  abstracted 
by  the  electrodes  from  the  charge  in  the  furnace,  and  the 
•entire  loss  of  energy  will  thus  be  only  the  heat  generated 
in  the  electrode:  this,  moreover,  is  the  condition  under 
which  the  total  loss  of  energy  will  be  the  least  possible, 
'  lor  under  any  other  conditions  the  total  combined  losses 
will  be  greater  and  the  electrodes  will  either  chill  the  fur- 
■nace  product  or  will  develop  excessive  heat  where  they 
Ipass  through  the  walls. 

I  These  same  laws  also  lead  to  economy  of  the  materials 
of  the  electrodes,  thus  reducing  their  cost.  Determinations 
iiif  physical  constants  in  the  application  of  these  laws  showed 
the  surprising  fact  that  copper  is  the  best  material  for 
V'lectrcdes,  iron  is  nearly  as  good,  and  that  carbon,  which 
'was  the  most  generally  used  electrode  material,  is  the  worst. 
'graphite  being  decidedly  better  than  carbon.  In  general, 
!the  results  showed  that  metal  electrodes  are  cheaper  and 
<nore  economical  in  energy  and  should  therefore  be  pre- 
ierred  whenever  it  is  possible  to  use  them. 

The  other  patent  of  the  same  date  on  electric  furnaces 
^s  for  furnaces  whose  electrodes  are  designed  and  propor- 
!kioned  in  this  way;  that  is,  for  combinations  of  such 
^tlectrodes  with  furnaces,  more  especially  with  furnaces 
in  which  the  electrodes  are  not  consumed,  as  in  the 
Une -recently  devised  by  the  same  inventor.  When  such 
jtlectrodes  are  virtually  prolongations  of  the  resistors  and 
are  of  the  same  material  they  automatically  adjust  their 
length  so  that  the  proportions  will  remain  practically  cor- 
rect for  different  temperatures  and  currents. 


Telephone  Rates  at  Los  Angeles. 

j  For  the  third  consecutive  year,  in  two  of  which  a  Board 
nf  Public  Utilities  has  existed,  an  attempt  to  readjust  tele- 
phone rates  at  Los  Angeles,  Cal.,  has  failed.  The  origin 
nf  the  present  situation  dates  back  a  year,  when,  to  assist 
in  fixing  a  rule  equitable  to  both  the  company  and  the  con- 
sumer, the  Board  of  Public  Utilities  engaged  Mr.  W.  F. 
Sloan,  a  telephone  expert  of  the  W^isconsin  State  Railway 
I  ommission,  to  make  an  appraisal  of  the  local  plants. 
'Based  on  Mr.  Sloan's  report  of  May  26,  1910,  the  board 
revised  the  schedule  of  rates,  reducing  or  raising  the  rates 
for  the  various  classes  of  service  as  the  information  pre- 
sented seemed  to  warrant.  The  Sunset  (Pacific  Telephone 
&  Telegraph  Company,  Bell  system)  and  Home  (Indepen- 
dent, automatic)  telephones  were  given  the  same  rates. 

The  City  Council,  closely  following,  passed  an  ordinance 
embodying  new  rates,  disregarding  the  suggestions  of  the 
ward  and  materially  reducing,  in  almost  every  item,  the 
,:harges  recommended.  The  Home  Company  accepted  the 
lew  schedule,  but  the  Sunset  Company  immediately  brought 
suit  in  July  in  the  United  States  Circuit  Court  and  was 
iranted  a  temporary  injunction  against  the  enforcement  of 
.the  proposed  rates,  thus  maintaining  its  monthly  charge  for 
'residence  telephone  at  $3,  as  against  the  $2  rate  of  the  City 
v-ouncll,  the  difference  being  placed  in  escrow.  In  its  hear- 
ng  the  Sunset  Company  agreed  to  accept  the  appraisement 
3f  Mr.  Sloan,  $4,492,128,  although  lower  than  its  own, 
fhus  sustaining  the  Board  of  Public  Utilities. 

In  an  effort  to  dispute  the  figures  of  Mr.  Sloan  and 
htablish  a  basis  for  its  rates  in  court,  the  City  Council 
-ngaged  Mr.  Kempster  B.  Miller,  of  Chicago,  to  make 
Mother   appraisement   of   this    property.      The    inventory. 


made  entirely  independent  of  the  former  one,  resulted 
in  a  valuation  of  $4,512,092,  or  about  $20,000  more  than 
that  of  his  predecessor.  With  two  distinct  appraisements 
almost  identical  it  seems  certain  that  the  city  will  drop 
its  suit,  or  that  a  permanent  injunction  wilv  be  granted  the 
Sunset  Company,  allowing  it  to  receive  about  $50,000  of 
impounded   funds. 

The  Board  of  Public  Utilities  began  its  investigations 
of  rates  for  the  present  year  at  the  time  that  Mr.  Miller 
completed  his  appraisal  for  the  City  Council.  Because 
of  his  thorough  knowledge  of  the  telephone  business  and 
his  familiarity  with  the  local  situation  he  was  engaged  by 
the  board  to  compile  data  upon  which  it  could  base  its 
new  rates. 

His  report,  tendered  in  June,  concedes  a  valuation  of 
the  plant  of  tiic  Sunset  Company  within  the  city  limits  of 
$5,301,980  in  January,  191 1,  including  Hollywood,  which 
was  not  considered  in  his  appraisal  for  the  City  Council, 
and  excluding  San  Pedro,  both  recently  annexed  portions  of 
the  city.  The  earnings  of  the  company  for  1910  are  placed 
at  $1,111,112  and  expenses  at  $961,998,  giving  an  estimated 
profit  under  its  $3   rate  of  $149,114. 

Time  was  not  sufficient  for  Mr.  Miller  to  make  an  in- 
ventory of  the  Home  Company,  and  the  statement  of  that 
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Diagram    Showing    Proposed    and    Fixed    Teiephone    Rates    at    Los 
Angeies. 

company  filed  at  the  connnencement  of  the  year  was  em- 
ployed. This  states  an  investment  of  $5,764,545.59,  neglect- 
ing franchise.  Earnings  are  given  at  $1,022,808.01  and 
operating  expenses  at  $814,935.72,  including  a  sum  of 
$290,395.72  for  depreciation;  other  expenses  are  placed  at 
$285,555.97. 

Upon  these  figures  and  reconnnendations  of  Mr.  Miller 
the  board  established  rates  for  the  ensuing  year  practically 
identical  with  those  suggested  the  year  previous.  These 
are  shown  for  the  important  classes  of  service  in  the  ac- 
companying diagram.  Both  companies  were  placed  upon 
an  equal  footing  as  to  charges,  the  revenue  of  the  Sunset 
being  increased  about  $7,400  and  that  of  the  Home  $21,000 
monthly,  upon  which  the  rates  allowed  return  of  5.5  per 
cent  and  7.07  per  cent  respectively.  In  January,  1911,  the 
total  number  of  telephones  within  the  city  limits  was  41,- 
056  for  the  Sunset  and  39,423  for  the  Home. 

Many  protests  from  citizens  and  business  interests  were 
filed  against  the  proposed  rates  with  the  City  Council.  Ac- 
cordingly, that  body  investigated  the  issue,  appointing  a 
committee  of  three  from  its  membership  to  fix  the  rates 
from  the  data  available. 

The  Board  of  Public  Utilities,  which  has  since  resigned, 
defended  its  position  by  citing  references  to  sixty  different 
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cities,  in  ten  of  which  the  number  of  telephones  approxi- 
mates the  number  in  local  use.  The  closest  parallel  is 
stated  to  be  Cleveland,  with  a  business  rate  of  $7  and  resi- 
dence charge  of  $4,  comparing  with  $5.75  and  $2.50  recom- 
mended by  the  board  for  Los  Angeles. 

On  July  25  the  City  Council  authorized,  from  the  findings 
of  its  committee,  an  ordinance  drafted  establishing  rates 
identical  with  the  present  ones,  notwithstanding  its  legal 
defeat  by  the  Sunset  Company.  The  suggestions  of  the 
board  and  its  engineers  wxre  disregarded.  The  ordi- 
nance was  passed  by  the  body  on  July  28  and  signed  by  the 
.Mayor,  becoming  effective  .\ug.  zj.  The  rates  fixed  by 
the  Council  are  shown  in  the  accompanying  diagram. 

These  charges,  which  again  become  efifective,  were  estab- 
lished by  the  companies  themselves,  the  Sunset  rate  by  or- 
dinance No.  17.972  (new  series)  adopted  March  19,  1909, 
the  Home  rate  by  ordinance  No.  20,331  (new  series)  of 
.May  31,  1910. 

This  leaves  the  situation  the  same  as  before  the  Board 
of  Public  Utilities  was  created,  the  expenses  which  have 
resulted  through  investigations  and  appraisements  and  the 
employment  of  the  best  engineering  talent  costing  the  city 
many  thousands  of  dollars  to  no  ultimate  purpose.  It  is 
e.xpected  that  the  Home  Company  will  follow  the  line  of 
the  Sunset  in  an  appeal  to  the  courts  asking  for  an  injunc- 
tion against  the  fixed  rates. 

Agitation  is  in  force  for  an  interchange  of  service  be- 
tween the  .systems,  eliminating  the  expense  of  two  tele- 
phones. Owing  to  this  interesting  phase  of  the  problem, 
and  being  upon  the  ground,  Mr.  Miller  ofifered  to  investi- 
gate this  subject  for  the  City  Council  at  a  reasonable  con- 
sideration of  $1,000.  but  the  proposal  was  refused.  The 
Mayor  has  instructed  the  new  Board  of  Public  Utilities  to 
give  its  attention  to  intercommunication  possibilities. 


Toledo   Rate  Situation. 


The  fight  being  waged  by  the  city  of  Toledo,  Ohio, 
against  the  lighting  department  of  the  Toledo  Railways  & 
Light  Company  is  of  about  the  same  nature  as  that  against 
the  street-railwa}'  lines.  In  both  cases  the  city  has  laid 
down  rates  and  conditions  and  is  now  engaged  in  an  en- 
deavor to  force  the  company  to  accede  to  them.  Mayor 
Brand  Whitlock,  a  friend  of  the  late  Mayor  Tom  L.  John- 
son, of  Cleveland,  is  leading  the  city's  forces,  while  he  has 
an  ambitious  lieutenant  in  City  Solicitor  Cornell  Schreiber. 
The  conditions,  so  far  as  the  administration  is  concerned, 
are  similar  to  those  in  Cleveland  a  few  years  ago,  with  the 
exception  that  force  is  being  applied  in  a  somewhat  dif- 
ferent manner  to  coerce  the  company. 

Judge  Manton,  of  the  Common  Pleas  Court,  was  asked  to 
grant  an  order  restraining  the  company  from  demanding 
or  receiving  pay  for  energy  for  lighting  purposes  in  excess 
of  the  rate  of  8  cents  per  kw-hour,  with  a  discount  of  I 
cent  if  payment  is  made  within  ten  days,  as  fixed  by  an 
ordinance  recently  passed  by  the  Council,  but  the  court  took 
time  to  think  the  matter  over  and  then  announced  that  the 
action  would  not  be  taken  unless  the  city  furnished  a  bond 
sufficient  to  cover  the  difference  in  case  the  order  should  be 
dissolved  on  final  hearing  of  the  case. 

Through  Attorney  Barton  Smith  the  company  objected  to 
the  restraining  order  at  the  hearing  last  Thursday  on  the 
ground  that  the  company  could  realize  little  from  a  bond 
given  by  the  city,  because  it  would  be  required  to  show  that 
it  had  used  every  reasonable  effort  to  collect  from  the  con- 
sumers before  it  could  look  to  the  bond.  The  court,  how- 
ever, said  the  company  would  not  be  put  to  this  test,  but  if 
the  decision  should  be  in  its  favor  there  would  be  no  neces- 
sity of  showing  that  it  had  tried  to  collect  more  than  the 
ordinance  rate  before  it  could  demand  relief  from  the  bond. 
Mr.  Smith  insisted  that  the  Council  did  not  have  authority 


to  fix  the  rate,  but  the  court  held  that  the  State  laws  giv  1 
that  power.     Regarding  this  point  the  court  said: 

"You  are  doing  business  under  the  laws  of  the  State  1 
Ohio.  ,The  State  says  that  if  you  want  to  do  business  he 
you  must  submit  to  certain  regulations.    The  State  has  gi  n 
the   Council   the   right   to   fi.x   your    rates.      If   the   Cou  ' 
establishes  a  rate  it  is  your  duty  to  comply  with  the  regi 
tion,  and  then  if  there  is  anything  confiscatory  about  it 
have  your  remedy  in  coming  into  court.    Council  after  p 
lie  hearings  established  a  rate  and  we  must  assume  that  , 
rate  is  reasonable,  and  it  is  incumbent  upon  you,  upon  f 
hearing,  to  show  wherein  it  is  unreasonable  or  confiscat 
Meanwhile  you  must  comply  with  the  ordinance." 

Attorney  Smith  said  that  if  the  order  is  enforced  it 
be  necessary  for  the  company  to  cut  off  hundreds  of  c 
sumers  who  would  get  the  benefit  of  the  50-cent  mont_ 
minimum  provision.     The  court  stated  that  this  questioi  1 
not  up  and  that  under  any  order  the  court  issues  now  all  <■ 
customers   could   be   shut   off  without   violating   the  on 
City  Solicitor  Schreiber  stated  that  if  any  are  cut  off 
matter  will  be  taken  into  court  at  once. 

Mr.  Smith  declared  that  the  law  which  allows  city  co 
cils  to  fix  the  rates  is  unconstitutional,  but  said  the  Si,'- 
Supreme  Court  had  decided  one  way  and  the  United  St:  s 
Supreme  Court  another,  and  that  it  will  be  necessary  to 
to  the  latter  to  have  the  State  court  set  right. 

Since  the  above  was  written  Judge  Manton  granted 
order  restraining  the  Toledo  Railways  &  Light  Comp. 
from  demanding  or  receiving  from  consumers  more  ti 
8  cents  per  kw-hour  and  a  discount  of  I  cent  per  kw-h( 
with  a  minimum  charge  of  50  cents  per  month,  for  light 
purposes.  The  court  in  its  decision  said  that  the  f; 
pleaded  in  defense  do  not,  under  the  laws  of  the  St: 
show  any  invasion  of  the  defendant's  constitutional  rig 
and  the  spoliation  complained  of  is  not  sustained  by 
facts  admitted  at  the  hearing. 

"It  is  admitted  that  only  8  per  cent  of  the  current  p 
duced  and  sold  by  the  defendant  is  affected  by  this  01 
nance  "and  that  92  per  cent  is  sold  for  less  than  the  pi 
fixed  in  the  ordinance.  It  would  appear  from  these  figu 
which  are  given  by  defendant's  counsel,  that  defend 
would  have  no  difficulty  in  adjusting  the  situation  to  m 
the  ordinance  rate  and  prevent  loss  to  itself. 

"Taking  the  difference  between  the  original  rate  and 
rate  provided  for  in  the  ordinance  in  question  as  I  ct 
the  amount  which  the  company  will  have  to  take  care 
and  adjust  would  be  $490  per  month,  or  $5,880  per  anni 
This  does  not  look  to  me  like  an  act  of  spoliation,  con; 
ering  that  a  large  amount  of  the  output  of  the  defend 
company  is  sold  as  low  as  3>4  cents  per  kw-hour. 

'The  power  of  the  Council  to  afford  protection  to 
small  consumers  is  undoubted,  and  the  hardship  impo  ; 
on  this  corporation  to  readjust  its  contracts  to  avoid  L 
does  not  appear  to  me  to  be  a  very  heavy  one." 


Central-Station  Taxation  in  Ohio. 


The  Ohio  State  Tax  Commission  is  now  giving  attent ' 
to  central-station  plants.    The  most  interesting  case  con: 
ered  so  far  is  that  of  the  Cleveland  Electric  Illurainat ; 
Company,  the  tentative  value  of  whose  property  had  b 
fixed  at  $12,000,000.     The  valuation   a  year  ago  was    i 
at  $3,790,895,  the  increase  being  approxituately  330  per  ci 
Vice-president   Samuel   Scovil   was  notified   to  be  pres ' 
at  a  hearing  on  this  valuation  late  last  week,  but  instead  ' 
company  sent  a  brief  prepared  by  .\ttorney  T.  H.  Hog 
in  which  it  was  stated  that  the  valuation  named  by  the  c(  - 
mission  is  entirely  too  high.    The  brief  mentions  that  C\t  - 
land   has    more   electric    light    and    power   companies    ^ 
private  plants  than  any  other  city  in  the  United  States  ■! 
proportion  to  its  population.     Most  of  the  large  buildii.'. 
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t  is  stated,  have  their  own  plants  and  not  only  supply  their 
•wn  tenants,  but  those  of  neighboring  buildings.  This  mate- 
ially  reduces  the  earnings  of  public-utility  companies. 
The  commission  has  an  interesting  case  in  the  Price-Mill 
£lectric  Company,  of  Cincinnati,  the  value  of  whose  prop- 
Tty  has  been  advanced  from  $36,000  to  $125,000.  The 
ompany  operates  a  plant  to  haul  vehicles  up  a  steep  hill 
;nd  contends  that  it  is  not  a  public-utility  corporation,  but 
;ierely  a  corporation,  and  that  as  such  it  should  not  be 
,axed  by  the  commission  but  by  the  local  board  of  review. 
,  The  smallest  increase  accorded  to  any  public-utility  cor- 
k>ration  up  to  this  time  is  100  per  cent,  the  Dresden  Electric 
rompany  being  the  fortunate  one.  Its  valuation  was 
lioosted  from  $2,500  to  $5,000.  The  others  have  varied  be- 
tween 300  per  cent  and  700  per  cent,  and  some  have  gone 
^igher.  Among  the  companies  whose  values  have  been  in- 
.reascd  tentativelv  are  the   following: 


n«v«lMid  Electric  Illuminating  Company. 

rrice-HiU  Electric  Company 

^reidcn  Electric  Company 

laton  Lighting  Company 

tlectric  Light  Company  of  Ottawa 

I'CTTy  Light  Company.  Fayette 

rvenville  Electric  &  Power  Company. .  .  . 

unestown  Electric  Light  Company 

Veetonia  Light  Company 

ledina  Electric  Light  &  Power  Company. 

1'  W.  Gninser  Electric  Light  Company. .  . . 

.ancmster  Electric  Light  Company 

rringfidd  Light.  Heat  &  Power  Company. 

tandard  Light  &  Power  Company 

'rbuu  Light  Company 

.  .  ,n  I  ;  .ht  ^^.  Power  Company 

•  nc  Company 

■'■'.Iter  &  Light  Company 

.'icctric  Light  Company 

— ^_  _x.  '_i.is  Company 

defiance  Gas  &  Electric  Company 


$3,790,895 
36,000 
2,500 
8,960 
6.010 


16.560  I 
5,000 
2,300 
2,710 

1.500 

12.000 

207,000 

26,350   , 

28,825  ; 


$12,000,000 

125,000 

5,000 

30,000 

■JS.OOO 

700 
75.000 
12,000 
8.200 
18.000 

5.000 
90.000 
790.000 
50,000 
80 .  000 

10.000 
87.000 
100.000 
10.000 
12,000 

130,000 


The  Establishment  of  Electric  Rates. 

Before  the  City  Club  of  Los  Angeles,  Cal.,  at  its  meeting 
in  July  29,  Dr.  George  L.  Hoxie,  of  New  York,  a  member 
if  the  board  of  three  consulting  expeits  recently  engaged 

0  assist  the  Board  of  Public  Utilities  of  that  city  in  estab- 
ishing  electric  rates  for  the  ensuing  year,  made  an  interest- 
ng  address  on  rate  fixing,  incidentally  dealing  with  the 
Present  situation  in  Los  Angeles. 

1  Dr.  Hoxie  said  that  rate  fixing  consists  in  making  such 
■ates  as  shall  not  confiscate  the  property  of  the  corporations 
ind  also  in  giving  the  people  rates  which  shall  not  be  di<- 
:riminatory  as  between  consumers  and  which  shall  not 
•leld  the  corporations  too  much  money.  When  real  money 
s  honestly  expended  to  produce  a  valuable  public  utility 
•nd  the  best  engineering  skill  has  been  employed  the  people 
lave  no  right  to  confiscate  that  property.  Nor  is  the  actual 
■alue  of  the  property  entirely  on  the  physical  showing. 
Necessarily  there  are  some  mistakes  made  in  constructing  a 
^lant,  some  machinery  purchased  that  is  soon  superseded 
^y  better  machinery  and  some  engineering  inaccuracies 
vhich  time  alone  can  bring  to  light  and  remedy.  This,  Dr. 
loxie  said,  has  been  particularly  true  in  southern  Cali- 
:oniia,  where  engineers  and  capitalists  have  been  the 
Jioneers  in  certain  lines  of  electrical  construction  and 
vhere  the  men  who  put  in  money  took  risks  no  Eastern  capi- 
alist  would  have  taken.  Progress  since  then  has  been 
■ery  rapid.  The  daring  of  these  men  meant  a  great  deal 
0  electrical  engineering  and  to  the  companies,  but  they 
pave  been  costly.  These  costs  cannot  be  entirely  covered 
>y  the  physical  valuation  given  a  plant  nor  by  the  natural 
lepreciation  charge  allowed. 

In  speaking  of  the  present  conditions  at  Los  Angeles, 


Dr.  Hoxie  said  that  they  were  unfortunate,  and  the  action 
of  the  City  Council  in  fixing  light  and  power  schedules, 
eliminating  the  recommendations  of  the  Board  of  Public 
Utilities,  was  unwise.  Instead  of  accomplishing  beneficial 
reductions  the  body  succeeded  in  confusing  the  rate-fixing 
regulations.  Referring  to  the  work  of  the  board,  he  said 
that  in  the  inventory  of  the  properties  values  were  figure.l 
on  what  it  would  cost  to  reproduce  the  properties  new  and 
then  applying  what  is  known  as  the  "straight-line  deprecia- 
tion" basis.  This  system  allows  depreciation  on  the  basis 
of  the  number  of  years  it  would  take  for  a  plant  to  become 
entirely  worn  out.  If  a  plant  would  last  fifteen  years  and 
is  one  year  old  a  depreciation  of  one-fiftcenlh  for  that  year 
is  allowed. 

There  are.  he  said,  three  kinds  of  consumers— for  resi- 
dence lighting,  for  commercial  lighting  and  for  commer- 
cial power.  It  is  as  unfair  to  compare  the  rates  for  the 
first  class  with  that  of  the  third  as  it  would  be  to  go  to  a 
jeweler's  and  compare  his  diamonds  with  a  lump  of  anthra- 
cite coal  and  e.Kpect  each  to  be  sold  at  the  same  price  be- 
cause they  are  both  carbon.  The  "connection  charge"  basis 
is,  he  said,  the  only  correct  and  scientific  one.  Within  ten 
years  all  the  cities  of  the  country  will  be  adopting  it  and 
Los  Angeles,  instead  of  being  in  the  forefront  in  the  mat- 
ter, will  be  bringing  up  the  tail  of  the  procession. 

Dr.  Hoxie  made  reference  to  the  city's  hydroelectric  sys- 
tem which  is  to  develop  from  the  aqueduct  and  gave  warn- 
ing that  the  forces  which  have  upset  rate  making  may  lead 
to  the  municipal  system  being  a  "football  for  politicians." 


Ohio  Commission  News. 

Attorney-Clcneral  Timothy  S.  Hogan,  of  Ohio,  has  ren- 
dered an  opinion  to  the  Public  Service  Commission  to  the 
efifect  that  no  assessments  can  be  made  upon  the  corporations 
coming  under  its  jurisdiction  for  the  purpose  of  paying 
expenses  until  June  30,  1912,  and  no  collections  can  be 
made  until  after  that  time.  Members  of  the  Legislature 
who  had  the  public  utilities  bill  in  hand  did  not  look  into 
this  matter  closely  and  allowed  some  of  its  provisions  to 
conflict  with  other  laws,  requiring  reports  from  railroads 
and  other  corporations  for  the  year  ending  June  30  to  be 
made  in  September.  The  new  law  provides  for  an  assess- 
ment in  August  to  supply  the  needs  of  the  commission. 

The  Legislature  appropriated  $75,000  as  an  advance  to 
the  commission  until  the  fees  should  begin  to  come  in,  but 
it  is  probable  that  the  commission  will  have  to  be  satisfied 
with  this  amount  of  money  for  the  coming  year,  unless  it 
can  use  the  $45,000  which  has  been  paid  to  the  State  Rail- 
road Commission  in  the  past. 


Wisconsin  Commission  News. 


The  commission  has  approved  the  simplified  schedule  of 
rates  submitted  by  the  recently  organized  Ozankee-Wash- 
ington  Telephone  Company.  The  new  company  is  a  combi- 
nation of  three  independent  companies  with  widely  diversi- 
fied rate  schedules.  The  rates  ordered  effective  are  as  fol- 
lows: Party  line,  $12  per  year  for  residence  and  $15  per 
year   for  business  telephones;  single  line,  $18  per  year. 

In  the  matter  of  the  Pewaukee-Sussex  Telephone  Com- 
pany's petition  for  authority  to  increase  rates  the  commis- 
sion has  authorized  a  portion  of  the  increase  asked  for. 
The  petition  called  for  an  increase  in  rates  for  business  tele- 
phones from  $15  net  yer  year,  the  present  rate  for  all  tele- 
phones, to  $25  net  yer  year.  A  rate  for  business  telephones 
of  $18  net  per  year  was  granted  by  the  commission.  In 
reviewing  the  case  the  commission  called  attention  to  the 
fact  that  the  rate  for  business  telephones  should  properly 
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be  higher  than  for  residence  telephones.  The  investigation 
showed  that  the  company  at  present  is  earning  more  than 
12  per  cent  on  its  investment,  and  normally  the  difference 
in  the  two  rates  should  be  obtained  by  decreasing  the  resi; 
dence  rate.  However,  a  comparison  of  the  rates  and  oper- 
ating expenses  of  the  petitioner  with  similar  items  in  other 
exchanges  of  the  same  size  and  under  the  same  conditions 
revealed  the  fact  that  the  rates  of  $15  for  residence  and 
$18  for  business  telephones  were  equal  to  or  below  the  aver- 
age for  the  other  exchanges.  Furthermore,  the  operating 
expenses  were  shown  to  be  considerably  below  the  average 
of  the  other  exchanges  in  the  State.  Consequently  the  com- 
mission felt  justified  in  increasing  the  business  rate  not- 
withstanding the  already  high  rate  of  return  enjoyed  by 
the  petitioner,  for  the  reason,  as  above  stated,  that  this  con- 
dition of  affairs  is  not  due  to  excessive  rates,  but  to  a  very 
low  operating  expense. 

The  W'isconsin  Telephone  Company  was  unsuccessful  in 
its  appeal  to  the  commission  to  be  reheved  from  the  neces- 
sity of  removing  or  placing  underground  its  wires  and 
cables  along  certain  paved  streets  in  the  city  of  La  Crosse 
as  ordered  by  the  Common  Council.  The  chief  arguments 
advanced  by  the  plaintiff'  concerned  the  impossibility  of 
using  underground  cables  for  toll  service  and  the  expense 
incident  to  the  removal  of  the  wires  with  the  possible  neces- 
sity of  acquiring  a  private  right-of-way.  In  reviewing  the 
case  the  commission  recognized  the  city's  right  to  require 
the  removal  of  all  poles  along  its  thoroughfares  when  pub- 
lic policy  and  expediency  demanded  such  removal.  The  rea- 
sons given  by  the  city  were  deemed  sufficient  and  satisfac- 
tory. Furthermore,  an  investigation  showed  that  the  effects 
resulting  from  a  compliance  with  the  ordinance  would  not 
be  as  serious  as  the  commission  was  led  to  believe. 

The  new  law  passed  by  the  last  Legislature  broadening 
the  powers  of  the  commission  by  giving  it  authority  over 
all  the  water-powers  of  the  State  is  meeting  with  consid- 
erable opposition  on  the  part  of  the  water-power  owners  of 
the  State.  Meetings  are  being  held  to  devise  ways  and 
means  of  preventing  the  enforcement  of  the  law. 


Massachusetts  Commission  News. 


storage  in  the  station,  installing  an  industrial-railway  s) 
tern  with  three  tracks.     The  bin  will  have  a  capacity 
30  tons  to  40  tons  of  coal — two  to  three  days'  supply.    Xi 
machinery  will  be  installed  at  an  estimated  cost  as  follou 

Two    254-hp    boilers,     set $7,500 

Stokers     for     same 2,500 

Conveyor,   bin,   weighing  machine,   erected 4,000 

Piping     3,000 

Building  addition,  20  ft.  x  42  ft.  9  in 2,580 

Raising   roof  of   present   boiler-room 1,000 

Retaining   wall   and   modification    of   present   coal    storage 2,197 

Industrial    railway    with    car 750 

.•\ddition    to    coal    trestle 6S0 


The  Worcester  Suburban  Electric  Company  has  peti- 
tioned for  authority  to  issue  new  capital  stock  to  the 
amount  of  $125,000  to  pay  floating  indebtedness  and  to 
make  additions  and  improvements  in  its  plant. 

The  Gloucester  Electric  Company  has  petitioned  the 
commission  for  permission  to  issue  $75,000  additional  capi- 
tal stock,  to  consist  of  750  shares  of  $100  each,  for  the 
purpose  of  placing  its  wires  underground  in  the  principal 
streets  of  the  city  and  to  pay  for  the  construction  of 
light  service  in  the  town  of  Essex,  which  includes  about 
12  miles  of  public  street  lighting  and  6  miles  of  streets 
on  the  commercial-lighting  service.  A  hearing  was  held 
Aug.   I  on  this  petition. 

The  company  proposes  to  lay  5990  ft.  of  underground 
conduit  in  all,  which  will  require  the  laying  of  about 
65,000  ft.  of  single  duct  and  the  building  of  about  sixty- 
five  manholes  and  250  service  connections. 

Work  .was  begun  in  May  of  this  year,  and  up  to  June  i 
32,151  ft.  of  single  duct  was  laid,  covering  2731  linear  ft. 
of  street,  with  twenty-four  manholes,  and  costing  about 
$9,600.    The  estimated  cost  of  the  whole  work  is  as  follows: 

For    conduits    laid $18,800 

For    cables 16,400 

For     services • 2,750 

For    pulling    in    cables 3,990 

For     manholes.  .' ' 4,400 

For     subway     transformers 1,500 

For    automatic    regulators 1.500 

$49,340 

Treasurer  Charles  F.  Pritchard  presented  the  case  at 
the  hearing.     It  is  proposed  to  rearrange  the  present  coal 


li)   per  cent   for  engineering,   incidentals,  etc 2,417 

Total     $26,594 

The  present  boiler-room  is  5  ft.  6  in.  x  42  ft.  9  in.  ai 
24  ft.  5  in.  to  23  ft.  5  in.  in  height.  In  this  are  four  125-I 
horizontal-tube  boilers,  three  on  the  westerly  side  of  ti 
chimney  and  one  on  the  easterly  side.  It  is  proposed 
build  an  addition  25  ft.  in  length  and  to  raise  tiie  ro- 
from  4  ft.  to  6  ft.  to  allow  plenty  of  head  room  over  tl 
new  boilers.  It  is  proposed  to  remove  the  boiler  on  ti 
easterly  side  of  the  chimney  and  to  install  two  Babcock 
^\■ilcox  vertical  boilers  of  254  hp  each.  They  will  1 
twelve  tubes  high  and  twelve  wide,  with  wrought-in 
headers  and  designed  for  200  lb.  working  pressure.  It 
proposed  to  fit  these  boilers  with  Murphy  stokers  wi 
hoppers  which  will  be  filled  by  means  of  a  small  weighii 
machine  operated  by  hand  and  moving  on  overhead  rai 
This  machine  will  be  fed  from  an  overhead  bunker  placi 
in  front  of  the  chimney  and  underneath  the  present  ve 
tilator,  which  is  7  ft.  higher  than  the  roof. 

The  construction  in  the  town  of  Essex  cost  for  the  wrr 
done  to  June  30,  191 1,  as  follows: 

6S2    poles    and    paint $2,888. 

Total     labor 3,954. 

25    miles    wire,    street    lights $2,125.00 

17H    miles    wire,    consumers'    lights 2,195.52 


Cross-arms,   pins   and   insulators. 

Street    lamp    fixtures 

Lamps     

Surveying,     plans,     etc 

Incidental,     teaming,     etc 

Meters     

Transformers      


4,320. 
682. 


Total     S14,668. 

There  are  installed  113  street  lights  and  about  sevent 
five  commercial  consumers  are  connected,  with  approx 
niately  1000  lamps. 

The  present  capital  stock  of  the  company  is  $175,000. 
paid  a  dividend  in  the  last  fiscal  year  of  7  per  cent. 

The  construction  work  of  the  underground  conduits 
in  charge  of  Mr.  I.  I.  Edgerly,  of  futtle  &  Edgerl 
Swampscott,  Mass.,  on  a  10  per  cent  allowance  above  co5 
The  company  buys  its  own  materials.  The  work  is  su 
pended  until  Sept.  i  owing  to  the  large  number  of  summ( 
residents  in  and  about  the  city.  The  conduit  to  be  laid  : 
the  main  street  will  be  placed  under  the  sidewalk  for 
large  part  of  the  way,  being  placed  about  i  ft.  under  tl 
paving  of  the  sidewalks. 


New  York  Commission  News. 


The  New  York  Edison  Company  has  filed  with  the  Publ 
Service  Commission  a  petition  asking  for  a  rehearing  i 
the  case  of  the  Long  Acre  Electric  Light  &  Power  Con 
pany,  in  which  a  majority  of  the  commission  recently  i' 
cided  that  the  Long  Acre  company  should  be  allowed  1 
issue  $2,000,000  in  stock  and  $4,000,000  in  bonds  uiidi 
certain  conditions.  The  petition  will  be  presented  to  tl 
commission  at  its  next  meeting. 

In  the  petition  several  reasons  are  advanced  as  grounc 
for  the  request  for  a  rehearing.  It  is  stated  that  a  m: 
jority  opinion  of  the  commission  finds  "that  no  evident 
was  offered  subsequent  to  Dec.  i.  1910,  before  the  commi 
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;ion  whicli  changed  tlie  state  of  facts  from  that  \vhich 
i'xisted  at  the  time  of  the  appeal,  to  the  Appellate  Di- 
nsion."  The  Edison  company  asserts  that  a  great  deal  of 
estimony  which  materially  changed  the  state  of  facts  was 
offered  subsequent  to  Dec.  i.  1910.  The  Edison  company 
fontends  that  the  majority  opinion  omitted  to  consider  such 
facts,  and  that  unless  they  are  considered  and  given  full 
force  and  effect  the  Edison  company  will  be  seriously  in- 
jured and  that  the  failure  to  consider  them  is  sufficient 'war- 
rant for  asking  a  rehearing. 

:  The  petition  asserts  that  the  order  giving  the  Long  Acre 
-^ompany  the  right  to  issue  stock  and  bonds  contains  no 
iindings  of  fact  or  conclusions  of  law  and.  therefore,  the 
idison  company  "deems  it  necessary  and  advisable  "that 
;pecific  findmgs  be  made  by  the  commission  so  that  they 
:nay  be  reviewed  in  connection  with  the  evidence  by  the 
Appellate  Division  of  the  Supreme  Court."  It  is  declared 
Ihat  the  majority  opinion  is  erroneous  because  it  does  not 
Consider  the  facts  placed  before  the  commission  and  is  also 
•ontrary  to  law  and  the  order  of  the  commission  contrary 
'o  facts  and  law. 

It  is  alleged  by  the  petitioner  that  there   is  no   public 
lecessity  for  a  competing  company  in  Manhattan  and  the 
9ronx:  that  the  Edison  company  recently  reduced  the  price 
'f  electricity  to  consumers;  that  no  complaints  have  been 
Jiade  to  the  commission  that  its  charges  have  been  unrea- 
•onable  and  unjust;  that  it  is  subject  to  vigorous  regula- 
<on,  has  made  a  large  investment  in  the  County  of  New 
I'ork  which  should  be  protected,  and  "unless  the  order  of 
|ie  commission  is  reconsidered  its  loss  caused  by  duplica- 
ion  of  investment  will  be  large  and  it  will  suffer  serious 
*>ss  because  of  its  investment  in  the  Consolidated  Tele- 
raph    &    Electrical    Subway    Company,    which    company 
(■ould  be  compelled  to  expend  a  large' sum  of  money  for 
tie  accommodation   of   the    Long  Acre   Electric   Light   & 
jower  Company  without  any  prospect  that  the  investment 
jould  be  productive  for  any  length  of  time  whatever." 
I  The  New  York  Public  Service  Commission.  Second  Dis- 
fict,  has  received  applications  from  the  Mohawk  Hydro- 
lectric  Company  and  the  Fort  Plain  Gas  &  Electric  Com- 
.any  for  consent  to  a  contract  leasing  the  portion  of  the 
^ort  Plain  company's  distribution  system  situated   in  the 
illage  of  Nelliston   to   the   Mohawk   Hydroelectric   Com- 
^ny.     The  Fort  Plain  company  is  now  receiving  energy 
:om  the  Fulton  County  Gas  &'E!ectric  Company  and  pro- 
pses  to  change  its  source  of  supply  to  the  Mohawk  Hydro- 
jiectric  Company.     Under  the  new  contract  with  the  Mo- 
^wk  Hydroelectric   Company   it   is  stated  that   the   Fort 
,lain  company  will  be  in  position  to  render  better  service 
id  to  increase  its  opportunities  for  enlarging  its  business 
id  prevent  future  interruptions  to  its  service  such  as  have 
fcurred  in  the  past.    The  Mohawk  Hydroelectric  Company 
fs  also  asked  for  permission  to  begin  construction   and 
lerate  a  transmission  system   for  the  supplying  of  elec- 
,'city  in   the  towns   of   Ephratah   and    Palatine   and   the 
:Ilage   of    Nelliston    under    franchises    granted    by    these 
unicipalities.     The  Mohawk  Hydroelectric  Company  has 
,so  asked  for  authority  to  issue  its  6  per  cent  thirty-year 
)ld  bonds  to  the  amount  of  $56,000  for  construction  of  a 
ibstation  and  a  transmission  line  from  its  generating  sta- 
3n  in  the  village  of  Ephratah  to  the  villages  of  Nelliston 
'■'  Ft.  Plain. 
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Ontario  Hydroelectric  Commission,  has  announced  that  the 
commission  will  make  the  distribution  of  electrical  energy 
one  of  the  chief  features  of  its  work.  During  a  recent  trip 
to  Europe  he  found  that  in  practically  all  countries  elec- 
tricity IS  extensively  used  on  farms  of  from  25  acres  to 
1000  acres.  On  a  government  model  farm  in  Bavaria  from 
25  acres  to  30  acres  are  plowed  in  one  day  by  a  sinele  elec- 
tric plow. 


URRENT   NEWS   AND   NOTES. 

Electrification  of  Berlin  Lnterurban  Railroad. — 
ans  are  being  made  for  the  electrification  of  the  Stadt 
fd  Ringbahn  in  Berlin.  This  railroad  encircles  the  city 
■>d  carries  a  great  part  of  the  traffic   from  the  suburbs. 


Electrii 


CITY   FOR   Farmers. — Hon.   Adam    Beck,   of   the 


Electric  Power  for  Fire-Depart.ment  Sekvilk.— In  an 
interview  upon  his  return  from  a  trip  to  Europe  lion. 
Adam  Beck,  of  the  Ontario  Hydroelectric  Commission, 
said  that  the  city  of  Berlin  fire  department  has  adopted 
electric  power.  Four  stations  already  have  electric  equip- 
ments, arid  several  gasoline  fire  "engines"  will  be  replaced 
by  electrics.  The  electric  costs  onlv  about  half  of  horse 
service,  and  it  is  but  twelve  seconds  from  the  time  an 
alarm  is  sounded  until  the  electric  equipment  is  out  of  the 
station.  Many  German  municipalities,  he  said,  have  elec- 
trically  propelled   street-watering  wagons. 

*  *     * 

Edison  Feted  in  London.— Mr.  Thomas  A.  Edison  has 
received  a  reception  in  London  which  recalls  the  honors 
showered  on  him  during  his  visit  to  Paris  in  1889.  Upon  a 
visit  to  the  House  of  Commons  the  Speaker  gave  orders 
that  he  be  escorted  to  the  distinguished  visitors'  gallery. 
Upon  the  close  of  the  session  the  Speaker  and  members 
tendered  Mr.  Edison  an  ovation  and  as  a  souvenir  of  the 
occasion  he  was  presented  with  a  copy  of  a  Parliament  bill 
autographed  by  Premier  Asquith.  Lloyd-George  and  other 
leaders  in  the  Commons.  ?Ie  expressed  the  opinion  that 
it  is  high  time  that  the  British  hereditary  system  be  abol- 
ished and  declined  to  visit  the  Hou.se  of  Lords. 

*  *     * 

High-Power  Navy  Wireless  Station.— The  new  wire- 
less station  now  being  installed  at  the  Charlestown  Navy 
Yard,  Boston,  Mass.,  will  be  among  the  most  powerful  in 
the  world,  having  a  maximum  range  under  favorable  con- 
ditions of  about  3200  miles.     The  new  building  to   house 
the  station  will  be  erected  of  stone,  and  there  will  be  two 
aerial  poles,  each  170  ft.  high.     The  old  equipment,  mostly 
Stone   wireless  apparatus,   will   be   supplanted   by   modern 
Telefunken   sending  apparatus,    with    a    Pickard    receiver. 
There  will  be  a  5-kw  Telefunken  high-frequency,  quench- 
gap    machine,    the    old    sending   equipment   being   a   2-kw 
Stone   low-tone   spark   machine.      Chief   Electrician   J.    E. 
Simpson  and  Operators  W.  J.  Stedman,  F.  C.  Johnson,  J. 
Lucas  and  J.  J.  Harrigan  will  be  in  charge. 
*     *     * 
Texas  Hydroelectric  Project.— The  Medina  Irrigation 
Company,  headed  by  Dr.  F.  S.  Pearson,  of  New  York,  has 
enlarged  its  plans   for  irrigating  lands  in  different  parts 
of  south  Texas  w^ith  the  incidental  generation  of  hydro- 
electric power.     Besides  a  large  dam  that  is  to  be  erected 
across  the  Medina  River  a  few  miles  west  of  San  Antonio 
water  rights  have  been  filed  for  the  Guadalupe  River  at 
points  9  miles  and    12  miles  above   Kerrville.     It   is  an- 
nounced that  two  auxiliary  terminals  will  be  constructed 
at  the  two  latter  places  for  the  purpose  of  storing  water 
for  the  irrigation  of  30,000  acres  of  land  in  addition  to 
the  100,000  acres  that  are  to  be  irrigated  in  the  valley  of 
the  ^ledina  River.    The  cost  of  the  dams  and  canal  system 
near  Kerrville  will  be  approximately  $2,000,000.     The  com- 
pany has  also  filed  water  rights  for  the  Frio  and  Nueces 
Rivers  in  Uvalde  County  and  two  or  more  large  dams  will 
be    erected    across    those    streams    to    form    water-storage 
reservoirs.     The  original  estimated  cost  of  the  irrigation 
and  hydroelectric  works  that  were  to  be  installed  by  the 
Medina  Irrigation  Company  was  $6,000,000.    The  enlarged 
plans,  however,  bring  this  estimate  of  cost  up  to  $12,000,- 
000. 
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Public  Service  Commission  Recognizes  Dividend 
Value  of  Efficient  Management. — As  noted  in  the  report 
elsewhere  of  recent  proceedings  of  the  Wisconsin  Rate 
Commission,  that  commission  allowed  an  increase  in  tele- 
phone rates  notwithstanding  that  the  company  was  earn- 
ing more  than  12  per  cent  on  its  investment.  The  ground 
given  was  that  the  higher  rate  was  not  unreasonable  and 
that  the  large  return  on  investment  was  due  to  very  low 
operating  expenses. 

*  »     * 

Amoskeag  Mills  Power  Plant  Again  Enlarged. — An 
additional  5000-kw  generator  is  soon  to  be  installed  at  the 
power  plant  of  the  Amoskeag  Manufacturing  Corporation, 
at  Manchester,  N.  H.,  a  description  of  which  appeared  in 
the  issue  of  June  22,  191 1.  At  the  same  time  several  new 
turbines  and  a  large  transformer  will  also  be  installed.  It 
is  also  planned  to  put  in  a  cable  to  connect  the  various  di- 
visions of  the  plant  more  closely,  consisting  of  a  triple- 
conductor  submarine  cable,  to  be  laid  in  the  bottom  of  the 
canal,  where  danger  of  injury  will  be  minimized.  The 
cable,  which  will  be  3  in.  or  more  in  diameter  and  have  a 
total  length  of  about  i  mile,  will  weigh  between  130  tons 
and  140  tons. 

*  *     * 

New  York  Edison's  Association  of  Employees. — 
While  no  regular  monthly  meetings  of  the  Association  of 
Employees  of  the  New  York  Edison  Company  are  being 
held  during  the  summer,  the  board  of  trustees  is  transact- 
ing routine  business  and  the  membership  committee  con- 
tinues its  campaign  for  new  members.  Ninety  new  mem- 
bers have  been  added  since  the  last  meeting  in  Alay.  In 
view  of  the  large  growth  of  the  mortuary  funds  the  board 
of  trustees  has  withdrawn  the  funds  from  savings  banks 
and  has  made  provisions  for  investing  the  money  to  bring 
larger  returns,  having  purchased  eleven  $1,000  4  per  cent 
bonds  of  the  New  York  Gas  &  Electric  Light,  Heat  & 
Power  Company.  The  association,  while  less  than  six 
years  old,  has  over  $15,500  in  its  treasury. 

*  *     * 

Louisiana  Electrical  Association. — The  Louisiana 
Electrical  Association  was  organized  July  22,  and  includes 
in  its  membership  the  leading  electrical  contractors  of  New- 
Orleans,  and  the  objects  of  the  association  as  set  forth  by 
the  constitution  are  "to  foster  trade  among  electrical  con- 
tractors, to  reform  abuses  and  secure  freedom  from  unlaw- 
ful and  unjust  exactions,  settle  differences  between  its 
members,  promote  more  enlarged  and  friendly  intercourse 
between  members  and  to  diffuse  accurate  and  reliable  infor- 
mation among  members  as  to  the  standing  of  merchants. 
builders  and  others  engaged  in  the  erection  of  buildings  or 
the  furnishing  of  electrical  materials  therefor."  The  offi- 
cers of  the  association  are  as  follows :  Mr.  Roydan  Doug- 
las, president;  Mr.  Thomas  J.  Burke,  vice-president;  Mr. 
W.  H.  Bower  Spangenberg,  secretary;  Mr.  Henry  Widmer, 
treasurer,  and  Mr.  W.  H.  Earl,  sergeant-at-arms. 

*  *     * 

Improvements  in  Denver  Station. — A  number  of  im- 
provements have  recently  been  made  in  the  West  Side  sta- 
tion of  the  Denver  (Col.)  Gas  &  Electric  Light  Company. 
Five  of  the  old  hand-fired  boilers  have  been  equipped  with 
liquid  fuel  burners  and  water-gas  tar  is  being  utilized  as 
fuel.  At  present  the  gas  works  of  the  company  are  supply- 
ing something  like  35,000  gal.  of  this  tar  a  month  and  to 
store  it  conveniently  two  tanks,  31  ft.  long  by  6.5  ft.  in 
diameter,  have  been  erected  in  the  rear  of  the  station  build- 
ing. From  these  tanks,  each  of  which  has  a  capacity  of 
10,000  gal.,  the  tar  is  pumped  to  a  5000-gal.  tank  located 
on  a  tower  giving  a  head  of  30  ft.  at  the  burners.  In  order 
to  handle  the  energy  at  present  received  over  the  lines  of 
the  Central  Colorado  Power  Company  another  set  of  oil 
switches  has  been  installed  to  replace  the  old  switches,  which 
have  become  inadequate  to  control  the  load,  and  the  switch 
platform  below  the  main  switchboard  has  been  extended  6 


ft.  for  this  purpose.  Improvements  have  also  been  mai 
in  the  station  wiring,  especially  in  the  boiler-room,  whei 
the  lamp  circuits  have  all  been  placed  in  rigid  conduit  1 
reduce  the  fire  hazard. 

*  *     * 

Electrical  Fraud  Prosecuted. — The  Post  Office  Depar 
mcnt  has  arrested  the  inventor  and  promoter  of  the  Su 
Electric  Generator  Company  on  the  charge  that  it  h; 
defrauded  investors  out  of  sums  aggregating  $250,000  b 
inducing  them  to  buy  stock  in  an  invention  having  no  con 
mercial  merit.  The  inventor  is  Mr.  George  H.  Cove,  an 
his  so-called  invention  is  a  thermoelectric  battery,  whicl 
if  erected  in  a  back  yard  or  on  the  roof  of  a  buildiiij 
would,  it  was  claimed,  generate  enough  electricity  fron 
the  sun's  rays  in  one  day  to  last  a  household  from  one  t 
two  weeks.  An  installation  set  up  on  the  roof  of  a  buil( 
ing  in  Maiden  Lane,  New  York  City,  from  which  incai 
descent  lamps  were  supplied,  was  found  to  be  connecte 
by  concealed  wires  with  the  Edison  service  in  the  buildin: 
Many  inquiries  regarding  the  scheme  have  been  receivt 
at  this  office,  and  it  was  apparent  that  the  promoters  opej 
ated  largely  through  a  "sucker"  mailing  list  such  as  is  us< 
by  other  electrical  "fakes"  still  doing  business. 

*  *     * 

I.  E.  S.  Annual  Convention. — According  to  the  a 
rangements  that  have  thus  far  been  completed  there  wi 
be  five  technical  sessions  at  the  Chicago  convention  of  tl 
Illuminating  Engineering  Society  Sept.  25,  26  and  2 
These  sessions  will  be  held  in  the  Congress  Hotel  on  Moi 
day  morning,  Tuesday  morning,  Tuesday  afternoo!! 
Wednesday  morning  and  Wednesday  afternoon.  A  receir 
tion  and  dance  will  be  given  on  Monday  evening.  On  Tue 
day  evening  there  will  be  a  subscription  dinner.  Accon 
ing  to  the  preliminary  technical  program  twenty  subjec 
will  be  covered  by  committee  reports  or  original  paperj 
Among  the  authors  are  President  A.  E.  Kennelly  ari 
Messrs.  A.  J.  Humphreys,  Louis  Bell,  E.  H.  Bostwick,  (| 
H.  McCormick,  A.  J.  Marshall,  L.  W.  Young,  F.  1 
Godinez,  Bassett  Jones,  W.  H.  Gartley,  G.  S.  Barrowl 
J.  E.  Randall,  George  H.  Keech,  A.  S.  McAllister,  Geor| 
H.  Stickney,  P.  S.  Millar,  L.  J.  Lewinson,  H.  E.  Ives,  C  i 
Smart.  E.  L.  Elliott,  George  L.  Dyer,  F.  B.  Rae,  C  ; 
Steinmetz  and  H.  E.  Clifford. 

*  *     * 

Federal  Water-Power  Policy. — In  an  address  befo 
the  Michigan  School  of  Mines  on  Aug.  9  Director  Geor| 
Otis  Smith,  of  the  United  States  Geological  Survey, 
speaking  of  the  subject  of  water-power  legislation  said  th 
the  position  of  the  Geological  Survey  is  essentially  th 
set  forth  in  January  of  this  year  in  a  report  addressed 
the  Secretaries  of  the  Interior  and  of  Agriculture  by 
joint  committee  representing  the  two  departments.  Tl 
legislation  there  outlined  would  provide  for  lease  of  publ 
and  reserved  lands  of  the  United  States  valuable  for  wate 
power  development  for  a  fixed  term,  not  to  exceed  fit 
years,  with  moderate  charges  for  use  and  occupancy  of  tl 
land,  and  revocable  only  upon  breach  of  conditions  or  1 
account  of  the  charge  of  excessive  rates  to  consumei 
These  leases  should  be  identical  in  terms,  whatever  the  d 
partment  under  which  they  are  granted,  with  joint  and  ui 
form  regulations  governing  all  matters  relating  to  wate 
power  development  of  land  belonging  to  the  United  Staff 
Provision  should  also  be  made  for  periodic  and  equitat 
readjustment  of  charges,  transfer  of  leases,  preferenti 
rights  to  renewal  and  compensation  for  improvements 
the  termination  of  the  leasehold.  The  law  should  speci 
cally  recognize  water-power  use  as  dominant  and  both  1 
sure  to  the  lessee  undisturbed  occupancy  of  the  land  need 
for  such  use  and  reserve  for  future  utilization  all  the  la' 
believed  to  possess  value  for  water-power  developnie: 
these  lands  to  be  designated  by  the  President,  but  to 
open  to  other  entry  subject  to  this  reserved  right  wherev 
separation  of  the  water-power  u.'^e  and  other  use  is  pos.sib. 
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ONTARIO. 


Goerating   Station   and   Substations  of  the  Nipissing 
Dwer  Company  on  the  South  River  Near  North  Bay. 

N  interesting  hydroelectric  station  has  .been  coin- 
X  pleted  for  the  Xipissiiig  Power  Company  on  the 
South  River  near  the  village  of  Nipissing,  Ontario, 
b  .Messrs.  Smith,  Kerry  &  Chace,  of  Toronto,  who  also 
a  as  operating  engineers  for  the  project.  As  hydroelec- 
ii. stations  go,  the  development  is  not  large,  the  present 
ii'allation  aggregating  less  than  1000  k\v,  but  provision 
h  been  made  for  additions  which  will  bring  the  rating  up 
tiJJ50  kw,  and  the  market  is  promising.  There  is  a  20- 
nc  aluminum-transmission  line  in  connection  with  the  de- 
V  "pment,  and  not  the  least  interesting  feature  is  the  small 
sistations  at  North  Bay  and  Callander,  especially  the  lat- 
te      The   territory    through    which   the    transmission    line 


Plan  anil  interior  views  of  the  station  are  given  here- 
with. The  eiiuipnient  at  present  provided  includes  two 
g25-hp  Jenckes  turbines,  each  being  equipped  with  a  Lom- 
bard governor  and  3-ton  flywheel  and  direct-connected  to 
a  450-kw,  2300-volt,  60-cycle,  three-phase  alternator.  On 
the  end  of  each  generator  shaft  is  a  12.5-kw  exciter.  There 
is  in  addition  a  35.5-kw  induction  motor-generator  set  pro- 
vided for  excitation  purposes.  The  plans  call  for  an  addi- 
tional 450-kw  unit  and  one  rated  at  900  kw.  Facing  the 
generators  are  compartments  in  each  of  which  is  a  300-kva 
oil-insulated,  water-cooled,  delta-connected  transformer. 
These  are  used  to  step  up  the  potential  from  2200  volts  to 
22,000  volts,  at  which  pressure  the  energy  is  transmitted  to 
.\orth  Bay.  .\djacent  to  the  transformer  compartments 
and  a  little  to  the  rear  is  the  electrolytic  lightning-arrester 
ei|uipment,  above  which  in  another  compartment  are  the 
choke  coils,  disconnecting  switches,  circuit-breakers,  etc., 
on  the  outgoing  line.  The  latter  is  of  No.  2  gage  alumi- 
num, and  after  leaving  the  station  crosses  the  river  in  a 


Fig.    1  — Interior   of   Hydroelectric   Generating   Station   of   the    Nipissing   Power  Company. 


P'ies  is  subject  to  severe  winters,  but  notwithstanding  that 
f*.  the  station  and  system  gave  uninterrupted  twenty- four 
h(r  service  all  last  winter,  which  was  the  first  since 
ojrations  began.  The  line  was  patrolled  regularly  by  an 
at'ndant,  who  used  a  sled  for  that  purpose  pulled  by  dogs, 
he  generating  station  is  located  on  South  River,  which 
ris  in  a  number  of  small  lakes  in  the  Nipissing  district  in 
th  northern  part  of  Ontario  and  empties  into  Lake  Nipis- 
sir,  a  large  body  of  water  midway  between  Lake  Huron 
ai  the  Ottawa  River.  The  river  is  tapped  a  half  mile  up- 
st  am  from  the  station,  where  it  enters  an  open  canal  about 
9C  ft.  long,  flowing  thence  through  a  6- ft.  wood-stave  pipe 
afroximately  yi  mile  long  to  the  station.  A  storage  pond 
olioo  acres  is  provided  above  the  diversion  dam  in  the 
"  r.  The  latter  is  of  reinforced  concrete,  as  are  also  the 
petals  leading  from  the  open  canal  to  the  wood-stave  pipe 
'"     The  available  head  at  the  station  is  86  ft. 


200- ft.  span  to  an  anchor  pole  on  the  opposite  bank,  whence 
it  is  carried  on  regular  wooden  poles  of  the  type  indicated 
in  Fig.  8.  A  steel  cable,  grounded  at  every  pole,  is  carried 
above  the  transmission  circuit  on  an  extension  of  the  pole 
as  a  protection  from  lightning.  A  telephone  circuit  con- 
necting the  various  parts  of  the  system  is  also  carried  on 
the  same  pole  line  below  the  transmission  circuits.  The 
electrical  equipment  in  the  station  was  supplied  by  the 
Canadian  Westinghouse  Company. 

Fig.  5  shows  a  map  of  the  territory  through  which  the 
transmission  line  passes.  Energy  is  transmitted  to  North 
Bay,  to  Callander  and  to  Nipissing.  The  North  Bay  Light, 
Heat  &  Power  Company  distributes  the  energy  at  reduced 
potential  throughout  that  city  and  is  the  chief  customer  of 
the  transmission  company.  Prior  to  the  building  of  the 
transmission  line  the  North  Bay  company  generated  elec- 
tricity in  a  steam-driven  station  and  gave  only  a  night  serv- 
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ice.  The  electrical  energy  because  of  ithis  could  be  used 
only  for  lighting  circuits.  Since  the  company  has  con- 
tracted with  the  Nipissing  Power  Company  for  energy  in 
bulk  a  twenty-four-hour  service  has  been  inaugurated,  ren- 


Fig.    2— Sectional    El. 


of    North    Bay   Substation. 


ilering  the  energy  available  for  motor  circuits  during  the 
day.  In  addition  the  Nipissing  Power  Company  reserves 
the  right  to  supply  energy  in  bulk  to  other  consumers  in 
North  Bay  provided  they  require  above  a  certain  arrjount 


North  Bay  has  a  population  of  8ooo  and  is  reached  by 
Canadian  Pacific,  the  Grand  Trunk  and  the  Temiskan 
Northern  Ontario  railroads.  A  cross-sectional  elevatioi 
the  substation  there  is  shown  in  Fig.  2.  The  station 
three  450-kva,  oil-insulated,  self-cooled  transformers,  : 
of  which  are  T-connected  and  step  down  the  potential  fi 
22,000  volts  to  2200  volts.  The  other  transformer  is  Ii 
in  reserve  for  emergency  use  at  present  and  will  form  < 
of  a  set  of  T-connected  units  later  when  the  installatioi 
completed. 

The  North  Bay  substation  has  two  stories,  the  upper  fli 
containing  the  choke  coils,  disconnecting  switches  and 
switches  on  the  incoming  high-tension  circuit,  in  addit 
to  the  lightning-arrester  equipment.     Single-phase  distril 


Fig.    "I — Generating    Station    and    Standpipe. 

tion  formerly  obtained  throughout  the  city,  but  this  I 
given  place  to  three-phase  distribution.  At  the  head 
Trout  Lake,  3  miles  from  the  city,  is  the  pumping  stat 
from  which  the  city  water  su{)ply  is  obtained.     There 


Fig.   3 — Plan   and    Cross-Section    of  Generating   Station. 


below  which  the  transmission  company  is  obligated  not  tc  installed  a  motor-driven  pump  comprising  a  Canadian  G- 

compete  with   the  local  company.     The   Canadian   Pacific  eral  Electric  Company  150-hp  motor  connected  to  a  centi- 

Railway  Company  operates  its  shops  at  North  Bay  with  en-  ugal  pump.    A  2200-volt  line  runs  from  the  North  Bay  s  ■ 

ergy  purchased  from  the  transmission  company.  station  to  the  pump  house  to  supply  energy  to  the  niol 
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Th  load  of  the 

prcimate  100  hp 

.  will  be  seen 

Cainder.  which 


Canadian  Pacific  Railway  shops  will  ap- 
when  the  installation  there  is  complete, 
from  the  map,  the  main  line  passes  through 
is  about  midwav  between   the  sreneratina; 


phase  transformer  stepping  down  the  potential  from  22,000 
volts  to  2200  volts.  The  high-tension  circuit  is  controlled 
by  two  downward-pull,  outdoor-type,  disconnecting  switches 
mounted  on  a  pair  of  poles  outside  the  station  and  one  pair 
of  fused  air-brake  switches  inside  the  station.  No  light- 
ning-arrester equipment  is  provided  on  the  high-tension  side 
iither  that!   a   p.iir  ni  ch<ikc  coils.     The  connected  load   in 


The  town  has  a  population  of  onl\ 


600,  so  that  an  independent  station  would  be  out  of 
jestion.  Investment  in  an  expensive  substation  would 
alscbe  questionable,  but  the  engineers  have  apparently 
soM  the  problem  with  the  inexpensive  substation  shown 
in  'g.  6,  which  has  no  regular  attendant,  but  receives 
periJical  visits  from  the  transmission-line  patrolman.  The 
subation  consists   of   a   galvanized-iron   pipe   framework 


„:     Callander    Substation. 

Callander  at  present  approximates  400  lamps  for  commer- 
cial and  residence  service  and  15  loo-watt  lamps  for  street 
lighting.  The  station  is  large  enough  to  house  two  addi- 
tional transformers  if  future  motor  loads  should  indicate 
that  three-phase  distribution  would  be  desirable. 

Three  miles  from  the  generating  station  is  the  village 
of  Nipissing  with  a  population  of  not  more  than  100.    The 


Pifl. 


tatlon,  Showing  control   System.  Fig.   8-Pole    Line,   Showing    High    and    Low-Tenslon    Circuits. 


cove|.'d  with  corrugated  sheet  iron.  The  building  is  13  ft. 
squa:  and  cost  complete  at  Toronto  less  than  $250.  It  is 
provled  with  a  concrete  floor,  giving  a  fireproof  building 
at  a'w  cost.    The  equipment  consists  of  one  50-kva,  single- 


requirements  of  the  village  are  amply  provided  for  by  a 
lo-hp  motor-generator  set  fed  with  2200-volt  energy  by  a 
single-phase  line  from  the  generating  station.  Six  miles 
west  of  the  generating  station  on  the  Grand  Trunk  Railroad 


.^86 


ELECTRIC  A  L     W  O  R  L  D 


Vol.   5X,   No. 


is  the  town  of  Powassan,  with  a  population  of  approxi- 
mately 1000,  and  it  is  planned  to  reach  that  town  with  a 
22,000-volt  line  tapping  the  main  line  and  to  erect  a  small 
substation.  The  route  of  the  proposed  line  is  indicated  on 
the  map  siiown  in  Fig.  5. 

As  outlined  in  our  issue  of  Jan.  12,  the  Nipissing  Power 
Company  is  a  subsidiary  of  the  Electric  Power  Company, 
Ltd.,  which  controls  a  number  of  water-powers  in  the  Trent 
Valley  district.  This  district  embraces  nearly  all  that  sec- 
tion of  Ontario  lying  east  of  Toronto  not  now  supplied  from 
the  lines  of  the  Hydroelectric  Power  Commission  of  the 
Province  of  Ontario. 


THE  CALCULATION  OF  CAPACITY  COEFFICIENTS 
FOR  PARALLEL  SUSPENDED    WIRES. 


By  Fr.\nk  F.  Fowle. 

THE  calculation  of  induction  phenomena  between 
parallel  suspended  wires  is  assuming  an  increased 
importance  from  an  industrial  standpoint  and 
merits  more  attention  than  it  has  hitherto  received.  All 
such  calculations  involve  fundamentally  the  coefficients  of 
electrostatic  capacity  and  mutual  inductance  between  the 
several  conductors  which  form  the  groups  or  systems  con- 
sidered. The  coefficients  of  mutual  inductance  are  rela- 
tively simple  in  the  respect  that  the  relations  between  any 
two  conductors  are  independent  of  the  others  and  not 
affected  by  the  addition  or  withdrawal  of  conductors  in 
the  several  groups.  This  simplicity  of  relationship  does 
not  extend  in  every  case  to  the  coefficients  of  electrostatic 
capacity.  Such  coefficients  are  always  affected  theoreti- 
cally by  the  addition  or  withdrawal  of  conductors.  Under 
some  circumstances  the  theoretical  variations  may  be  neg- 
ligible, but  under  others  far  from  so.  In  general,  the 
complexity  of  relationships  increases  with  the  number  of 
conductors  present.  The  formulas  expressing  these  capac- 
ity coefficients  take  a  different  analytical  form  with  every 
change  in  the  number  of  conductors,  becoming  very  un- 
wieldy in  some  instances.  In  view  of  the  present  im- 
portance of  having  exact  expressions  for  these  coefficients 
under  a  considerable  variety  of  conditions,  it  seems  worth 
while  to  give  the  full  electrical  theory  of  a  group  of 
parallel  charged  wires  and  deduce  the  analytical  expres- 
sions for  some  of  these  coefficients  in  typical  cases. 

It  seems  desirable  to  commence  with  the  general  case 
of  a  system  of  n  conductors,  with  charges  g,,  g.,  q^  .  .  . 
q„  and  potentials  J\.  V„  V^  .  .  .  V„  respectively.  Max- 
well shows  that  the  potential  of  each  conductor  is  a  homo- 
geneous linear  function  of  n  charges  and  the  whole  electric 
energy  of  the  system  is  a  homogeneous  quadratic  function 
of  the  n  charges,"  expressed  in  the  terms, 

^^  =  i  "n9i'  -f-  »,iq,q,  +  u„q^q,  +  .    .    .    . 

+  i  »i:q2  +  u^qiQ,  +  .    .    .    . 

+  iu„q.'+  .... 

+ 

+  iu„nqn'  (l) 

Under  the  definition  of  potential  the  work  done  in  alter- 
ing the  charge  of  the  system  is 


JV 


=  / 


I'dq 


from  which 


dlV 
Tq 


(2) 


(3) 


That  is  to  say,  the  potential  is  the  partial  derivative  of 
the  expression  for  energy  with  respect  to  the  charge.  Ap- 
plying this  to  expresssion  (i),  for  each  conductor  of  the 
system,  will  produce  n  linear  equations  giving  the  potential 
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of  each  conductor  in  terms  of  the  n  charges,  a.s  fnllow 

^1  =  «u9i  +  «'.,9=  +  "3,9, -f    .    .     .    +ll„,qn     ] 

f'.  =  «i2g.  +  «==9;  +  If,:?,  4    .    .    .    +t<„,qn 

V,  =  'Ui,q,  +  u^q.-\-  u^q,-\-  .    .    .    -{-u„,q„     I  (. 


Vn  =  «„.g,  -t-  U,nq2  -f  u,nq,  -f-  .  .  -f-  h„„,j„J 
The  coefficients  of  the  form  Uj-y  are  termed  coefficients 
potential,  where  the  first  subscript  refers  to  the  charge  ai 
the  second  to  the  potential.  The  coefficient  of  the  type  n 
denotes  the  potential  of  conductor  x  when  its  charge 
imity  and  the  charges  on  all  other  conductors  are  zer 
there  are  n  coefficients  of  this  type,  one  for  each  conductc 
The  type  «xj/  denotes  the  potential  of  the  conductor  v  wli. 
X  receives  a  unit  charge  and  the  charges  on  all  other  co 
ductors  are  zero.  It  makes,  in  fact,  no  difference  in  wh 
order  the  subscripts  are  stated  because  the  relationships  a 
reciprocal,  or 

Uxy  =^  Uyx  ( 

This  being  true,  it  follows  that  the  number  of  differe 
potential  coefficients  of  the  type  of  (5)  is  4m(m  — i), 
one    for   each   pair  of  conductors.     The   nature   of  the 
coefficients  may  be  made  more  clear  by  the  following  sinif 
equations  relating  to  a  single  charged  conductor, 

q  =  CV  I. 


y^uq=(^)q 


In  this  simple  case  the  coefficient  of  potential  and  t', 
coefficient  of  capacity  have  a  simple  reciprocal  relatic 
But  the  relationship  becomes  complicated  when  two 
more  conductors  comprise  the  system.  By  solving  equ 
tions  (4)  for  (7,,  9.,  53  .  .  .  q„,  a  new  set  of  11  equatio 
will  be  obtained  of  the  following  form: 

g,  =  C„K.  -f  C„  V,  +  C,,V,+  .   .   .+  C,„  [  •„  ) 

q.=  C,,V,  +  Q,V,  +  CJ'\+  .   .   .  +C,„l\  I 

q,=  C„V,  +  C,,V,  +  C^V,+    .    .    .    +C.nVn  i 

qn  =  Cn,V,  +  CnJ\.  +  C^JK+".".".  "+Cr,'„Vu        J 

A  coefficient  of  the  form  Cry  is  a  coefficient  of  capacit 
and  denotes  the  charge  of  conductor  x  when  the  potenti 
of  y  is  unity  and  the  potentials  of  all  other  conductors  a 
zero.  Again  there  are  n  coefficients  of  the  tvpe  C„  ai 
in  ()/  —  i)  of  the  type  Cn:y  for  the  reason  as  before  that 

Cicil  =  Cj/X  (( 

In  the  transformation  of  equations  (4)  to  equations  (i 
the  method  of  determinants  is  applicable,  as  follows: 
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In  (11)  the  column  J-\,  ]\  .  .  .  F„  replaces  the  coluir 
"'■,.  ".!.,  .  .  .  ».,„  in  the  determinant  D,  given  by  (10 
Then,  in  general, 

Dx 
<?x=-  (.: 

Maxwell  lays  down  two  fundamental  theorems  in  regai 
to  these  coefficients,  as  follows: 

1.  The  coefficients  of  potential  are  all  positive,  but  not 
of  the  coefficients  m,,.„  is  greater  than  M,,.,r  or  Uyy. 

2.  None  of  the  coefficients  of  mutual  capacity  are  po: 
tive,  and  the  sum  of  all  those  belonging  to  a  single  condu 
tor  is  not  numerically  greater  than  the  coefficient  of  capa 
ity  of  that  conductor,  which  is  always  positive.  That  i 
Cxy  is  always  negative  and  Cix  or  Cyy  is  always  positiv 
also,  in  a  numerical  sense 

Cxx  >  Cx,  -\-Cx,+  Cx,+    .     .     .    +  Cxn  (I 
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^re,  of  course,  C^x  does  not   appear   in   the   right-hand 
nber. 

he  determination  of  ail  the  capacity  coefficients  in  any 

cd  problem  requires  the  full  transformation  of  equations 

;i  to  equations  (S),  using  the  method  of  (12).     If  some 

rticular  coefficient  is  ncciied,  alone,  it  is  not  necessary  to 

rk  out  the  lull  solution,  however.    Assume,  for  example, 

the  coefficient  Cxy  is  desired.     This  quantity  will  appear 

lie  coefficient  of  I'y  in  the  expression  for  qj-.  and,  there- 

.  it  can  be  found  by  obtaining  the  proper  minor  of  Dj. 

',  is  expressed  as 

i  «ii    •    •    .    J'l    .    .    .    "n, 


Dx 


■)  "if 


II  nu 


(14) 


t'<in    .     .     .    /   11    .     .     .    I(„„     J 

the  coefficient  of  l\  is  found  by  taking  that  minor  of 
which  results  from  erasing  the  x'"  column  and  the 
row,  or 

(■«„  .   .    .  »„,      -j 

D,'=(_,)-*»    • [  (,5) 


'D 


(16) 

ic  last  expression  is  perfectly  general  for  any  coefficient 

ipacity  whatever,  that  is,  when  .v  and  y  have  any  in- 

:1  values  between  i  and  ».    The  numerical  value  of  the 

cient  cannot  be  obtained,  however,  until  the  values  of 

(lotential  coefficients  are  given.     The  solution  of  the 

iiieral  case  up  to  this  point  applies    to    any    system    of 

<arged  conductors  whatever,  but  for  a  system  of  parallel 

ires  the  potential   coefficients   take  a   specific   analytical 

irm  and  the  considerations  hereafter  relate  entirely  to  the 

['rticular  problem  here  considered. 

The  form  of  the  potential  function  for  parallel  wires,  the 
5>arations  of  which  are  large  compared  with  their  diam- 
«,TS,  has  been  given  by  Heaviside',  and  is  deduced  as  fol- 
ios.    Consider  a  straight  cylindrical  wire  in   free  space 
\ih  a  charge  q  per  unit  of  length;  assume  also  that  the 
:  of  the  charge  is  the  same  as  though  the  charge  were 
aitrated  at  the  axis,  corresponding  to  a  linear  distri- 
ition,  which  is  true  for  efifects  at  a  large  distance  from  the 
Vfe  compared  with  its  diameter.    The  force  at  a  point  P, 
<  '^nt  y  from  the  wire  in  a  normal  direction,  caused  by  an 
nt  of  charge  qdx,  is  given  by  (i").     Fig.  I  illustrates 
ilative  positions. 


dF  = 


(17) 


But  the  longitudinal  components  of  all  these  elementary 
<"ces  cancel  each  other  w'hen  a  summation  is  taken  and 
kice  oniy  the  normal  components  of  force  need  be  consid- 
<'d.    The  normal  component  of  (17)  is 
qvdx 
dF'=,^  ,   ..,,,  (18) 


'he  sum  of  all 
bv 


these    normal    elementary    forces    is 


F  = 


X 


qy 


(■r^  +  f) 


-dx-. 


2<7 

y 


(19) 


.rhe  force  is  the  negative  partial  derivative  of  the  poten- 
fl  with  respect  to  the  distance,  or 


— / 


Fdy 


(20) 


(21) 
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."substituting    for    I 


in    (21)    the    result 


-j~''= 


(19) 


—  di'  =  2(/log  __- 

y 


387 

gives 
(22) 


where  a  is  an  arbitrary  constant  of  integration. 

It  is  a  physical  impossibility  to  isolate  a  single  charged 
conductor  from  all  other  conductors;  in  other  words,  one 
must  deal  necessarily  with  pairs  of  conductors  and  with 
potential  differences  between  the  elements  of  a  pair.  In 
this  case  if  the  return  conductor  is  a  parallel  wire  distant  y' 
from  the  point  P  and  negatively  charged  with  an  equal 
quantity  per  unit  of  length,  the  potential  is  given  by 


•'-"'  =  —  2  9  log  —p 

y 

The  sum  of  both  potentials  is 

F=P'  +  r"  =  29log-^- 

y 


(23) 


(24) 


because  the  constants  of  a  and  a'  are  seen  to  be  equal  when 
y  and  /  become  indefinitely  great,  in  which  case  the  poten- 
tial approaches  a  value  of  zero. 

Returning  to  the  expression  for  potential  as  given  by  (7), 
.    ,  V  =  «q  '   (25) 

It  becomes  apparent  that 

»^2log— -  (26) 

y  ' 

This  is  the  form  of  the  potential  coefficient  for  parallel 
wires  under  the  conditions  previously  assumed.  The  solu- 
tion of  any  specific  problem  is  henceforth  an  application  of 
the  general  solution  just  completed  bv  the  evaluation  of  the 
potential  coefficient.  Heaviside  employed  this  method  in 
deriving  expressions  for  the  capacities  of  a  small  group 
of  wires,  with  earth  and  metallic  return,  but  not  exceeding 
four  in  number.  The  same  method  has  also  been  used  by 
the  author'  in  deriving  the  mutual  capacities  between  paral- 
lel metallic  circuits.  In  general,  the  problem  may  be 
classed  under  the  headings  of  grounded  circuits,  metallic 
circuits  and  combinations  of  grounded  and  metallic  cir- 
cuits. The  solution  of  specific  cases  will  next  be  taken  up 
under  those  headings  in  order. 

GROUNDED  CIRCUITS. 

The  case  of  grounded  circuits  is  met  most  extensively  in 
telegraphy,  where  the  number  of  such  circuits  on  one  pole 
line  may  reach  100  or  more  in  extreme  cases;  the  average 
number  is  much  less  and  forty  is  near  the  limit  on  trunk 
lines.  Such  circuits  are  encountered  also  in  telephony, 
where  they  are  extensively  employed  in  rural  systems;  the 
average  number  on  one  pole  line  is  small,  comparatively. 
The  simple  case  of  one  wire  will  be  considered  first. 


'      Eiarth 

winmimtfiimiimiM. 


U X. x'ixU  \/maqe 

Fig.    1— Geometrical    Relations.     Fig.  2— Real  and   Image  Wires. 

One  Wire.— A  single  wire  suspended  above  the  earth  at 
a  height  h  is  illustrated  in  Fig.  2,  which  also  shows  the 
electrical  image  of  the  real  wire,  vertically  beneath  it  at  a 
distance  h  below  the  earth's  surface. 

The  potential  of  the  wire  with  respect  to  the  earth,  due 
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to  a  charge  q  per  unit  of  length,  will  be  found  by  substitut- 
ing the  wire  radius  r  for  y  in  (26)  and  2  h  for  y',  or 

V  —  2q\o%~  (27) 

r 

This  follows  from  the  theory  of  images  which  shows  that 
the  distribution  of  force  and  potential  in  the  field  above  the 
earth  is  identical  with  the  distribution  which  would  exist  if 
the  earth  were  removed  and  a  conductor  equally  but  oppo- 
sitely charged  were  substituted  for  it  at  a  point  as  far 
below  the  surface  as  the  real  wire  is  above. 

The  electrostatic  capacity  in  c.g.s.  units  is  obviously 


When  the  wires  are  of  the  same  size  and  at  an  equa 
height  above  the  earth  capacities  are  given  by 
.2/1 


C,  =  C,= 


—  C„ 


C  = 


Aiog^y_(2iog^zy 
2.og^:^ 

a 


(34. 


(35 


2  log 


(28) 


The  constant  for  changing  any  such  expression  to  micro- 
farads per  1000  ft.  or  per  mile  will  be  given  in  closing 
This  deduction  assumes  that  there  is  no  other  wire  within 


These  expressions  indicate  how  rapidly  the  complicatioi 
increases  with  the  number  of  wires.  It  soon  becomes  im 
possible  to  use  methods  of  expression  such  as  those  jus 
given. 

Three  Wires. — In  order  to  simplify  the  equations  in  thi 


a  very  great  distance,  or  many  times  the  value  of  h.     In      case  resort  may  be  had  to  the  former  symbol  for  a  potentia 

coefficient,  observing  m  general  that 


I       ' iEarfh 

iiwiiiliiiiiiii)iii/iiii/imiiiiiiwji 


1  \,S  1    \    1 

II         >     '  '^  Earth 


strict  theory,  of  course,  it  assumes  that  the  given  wire  and 
the  indefinite  expanse  of  earth  are  alone  in  space. 

Two  Wires. — The  conditions  assumed  in  this  case  are 
shown  in  Fig.  3.  When  two  or  more  wires  are  shown  here- 
after they  will  be  denoted  by  subscripts  in  the  analytical 
expressions. 

The  fundamental  equations  of  the  form  of  (4)  in  tills 
case  are  as  follows : 


2  h,  /!„ 

K,  =  2  (7,  log  —  -\-2  q,  log  -j- 

r,  Ou 

['  .  —  2  5,  log  -=—  -f-  2  g.  log  — 
"u  r^ 


(2;) 


The  expressions  for  capacity  are  nearly  obvious :   they 
have  the  common  denominator. 


2  log 


I?  =  - 


2/1, 


2 log  --^,    slog- 
a, 2 


2/1,. 
2h. 


The  minors  of  D  in  (30)  are  obvious  and  hence 
2h, 


C.= 


C,= 


(^•°^7r')(^'"'°7r)-("°'^) 


2  log' 
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(^'°^77-')(^'°^7r)"0'°^'i") 


2  log 


C„  = 
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(31) 


(32) 
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Uxy  =  2  log  -— 

dxu 


Uxx  =  2  log 


2hx 
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(37 


Fig.   4   shows   a   general   arrangement   of   a   three-wir 
circuit  with  ground  return. 

The  fundamental  equations  are  given  by  (38). 

Vi  =  u^iq^  -\-  Mj,(jj  -|-  «3,ga1 
V.  =  M,.5,  -j-  u^q,  -\-  u,^g^  I  (38 

/  '3  =^  !(„g,  -(-  Kjjg,  -|-  u^sqA 
Then,   since   ;/j-j,  =  Uj,,^, 

D  —  )  M,,  i,^  i(,3  l  (39 

[l(,3       I(;3        1(33        I 

D  —  (!<„"=!"33  -F  2  M,!U,3«j3—  »i,^(33  —  Hia'l/,, W23'",,)         (40 

.And  the  capacities  are 
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When  the  wires  are  at  equal  heights  above  tlie  earth  an 
of  equal  diameters,  or 

h  =  h,  =  li,  =  h,   ] 
r  =  n  =  >;  =  r,    I  (47 

d  =  rf,3  =   d,,  =   i  rf„J 

it   follows  that 
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'icra/   Case. — When   more    than    tliree   wires   are    in- 
li  the  formulas  are  too  cumbersome  to  give  in  com- 
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—Four-Wire  Ground  Return. 


Fig.  6 — Three-Phase  Line. 


lorni.  but  the  general  solution  has  already  been  indi- 

.■\ny  particular  coefficient  of  capacity  is  equal  to  a 

•m    whose    denominator    is   the   determinant   D   and 

■I-  numerator  is  the  minor  of  D  for  the  corresponding 

c  rhcient  of  potential.     This  general  rule  covers  all  cases 

cthe  sort  considered  up  to  this  point. 

'  lie  calculation  of  some  typical  cases  may  be  of  interest. 

ler  to  show  the  effect  of  adding  conductors  to  the  sys- 

'lie  capacities  of  one,  two  and  three  conductors  will  be 

.ited,  of  \o.  9  B.  &  S.  gage,  each  at  a  height  of  20  ft. 

the  earth  and  with  a  spacing  of  i   ft.  between  ad- 

t  conductors.     The  results  in  each  case  are  shown  in 

I. 

^    I. — ELECTROSTATIC    C.\P.\CITIES    IN    THE    CASE    OF    ONE, 
■I   AND  THREE   NO.  9   B.    &   S.   GAGE   WIRES,   20   FT.    ABOVE 
HE  EARTH.  WITH    I   FT.  .\DJ.\CENT  SPACING.       MICRO- 
FARADS   PER    MILE. 


Xlmber  of  Conductors. 

One.                           Two. 

Three. 

c, 
c, 
c, 

Ci- 
C,j 

0.009894          t          0.011S7 
0.01187 

0  004.^^.^ 

0.01236 
0.01320 
0.01236 
0.004043 
0.002447 
0  004045 

IS  table  shows  that  the  second  wire  adds  20  per  cent  to 
■pacity  of  the  first,  and  two  wires  add  (to  the  middle 
33  per  cent.  At  the  same  time  the  mutual  capacities 
case  of  three  wires  are  less  than  in  the  case  of  two 
In  general,  the  addition  of  conductors  increases  the 
dual  capacities  and  diminishes  the  mutual  capacities, 
alculation  of  capacities  for  a  larger  number  of  wires 
iraightforward  operation,  but  very  laborious, 
iviside  calculated  a  particular  case  of  four  wires 
Sjed  as  shown  in  Fig.  5  and  with  the  spacings  as  given 

/»,  =  /!i  =  3  1/6  m-] 
/13  =  ^,  =:  2  3/6  m  I 
d,,  =  (ij,  =  0.5  m 
r■^z=r,^r^^r,^=i  2.0  mm  / 

1  this  case  the  second  wire  increased  the  capacity  of  the 
'    n  per  cent  and  three  wires  increased  it  24  per  cent. 
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It  is  obvious  that  the  increase  is  larger  with  siiorter  spac- 
ings. 

The  following  example  is  calculated  for  the  case  of  a 
three-phase  line  of  No.  2  15.  &  S.  gage  wire  spaced  equi- 
hitorally  with  6()-in.  separation,  as  shown  in  Fig.  6. 

In  this  case  the  assumed  conditions  are  given  by  (54). 

d„  =  da  =  dn  =  60  in.  1 

/,,  =  /,,  =  25  ft.  I 

Ih  =  29,33  ft.  I 

r,  :=  r,  =  rj  =  o.i29in.J 


(54) 


The  calculated  capacities  are  given  in  Table  II. 

TABLE   II. CAPACITIES   FOR    FIG.   6   UNDER   THE   CONDITIONS   OF 

(54).       MICROFARADS    PER    .MILE    FOR    GROUNDED   CIRCUITS. 


Capacities. 


Nivnerical  Value. 


0  01340 
0,01319 
0.01340 
0.003129 
0,003025 
0.003129 


The  upper  conductor  has  slightly  less  capacity,  individual 
and  mutual,  than  the  other  two  because  of  its  greater  ele- 
vation. It  is  evident  that  the  charging  currents  per  phase 
wire  of  such  a  transmission  circuit,  assuming  a  star-con- 
nected grounded-neutral  system,  will  not  be  exactly  alike, 
and  will  be  least  for  the  upper  conductor.  It  is  obviously 
necessary  to  transpose  the  circuit,  as  shown  in  Fig.  7,  to 
obtain  a  perfect  balance. 

On  account  of  the  line  impedance  drop  it  may  be  neces- 
sary to  divide  the  line  into  several  sections  of  the  type 
shown  in  I'ig.  7.  .■\nother  interesting  case  of  capacity 
relations  between  three  wires  is  illustrated  by  Fig.  8,  which 
shows  the  arrangement  of  three-phase  conductors  in  sev- 
eral transmission  lines  of  a  recent  type. 

The  assumed  conditions  in  this  case,  where  the  wires  lie 
in  the  same  vertical  plane,  are  given  by  (35). 
hi  =  52  lt^ 
It,  =  46  ft.  I 
/i3  =  40  ft. 
d„  =  d^=   6  ft. 
d,3=i2  ft.  j 
r,  =  fj  =:  rj  =  0.1625  in.  J 
(Xo.  o  B.  &  S.  gage.) 
The  calculated  capacities  in  this  case  are  given  in  Table 
III.    Both  in  this  example  and  the  preceding  one  the  gen- 
eral formulas  for  the  case  of  three  grounded  wires,  given 
by  (40)  to  (46)  inclusive,  have  been  employed. 


(55) 


C/„    2f---i- f- 


3^^$^ 


^:..,.^...^c-—^—ii- 


Fig.  7 — Three-Phase  Line 
Transposed  for  Electrostatic 
Balance. 


Fig.     8 — Tnre 


In  the  last  case  the  middle  wire  has  the  largest  capacity 
and  the  upper  one  has  the  least;  tke  latter  is  about  6,5  per 
cent  less  than  the  former.  The  mutual  capacities  are 
severely  unbalanced,  as  would  be  expected.  A  complete  bal- 
ance can  be  secured  only  by  resorting  to  the  method  of 
transposition  shown  in  Fig.  7. 
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TABLE    III. — CAPACITIES    FOR    FIG.    8    UNDER    THE    CONDITION.- 
Of     (55)-       MICROFARADS    PER    MILE. 


Capacities. 


Numerical  Values. 


0.01256 

0.01342 

0.01287 

0.003668 

0.001980 

0.003536 


In  a  subsequent  issue  solutions  will  be  given  of  the  prob- 
lems involved  in  various  forms  of  metallic  circuits. 


A  GRAPHICAL  METHOD    FOR  FINDING  THE    SAG 
AND  TENSION  IN  WIRE  SPANS. 


By   R.   S.   Brown. 

IN  the  Electrical  Jl'orld  for  Jan.  12,  1907,  Dr.  H.  Pender 
gave  a  formula  for  calculating  the  relation  between 
temperature,  tension  and  deflection  in  any  span  of  a 
pole  line.  His  formula  gives  quite  accurate  results  and  is 
probably  more  widely  used  than  any  other.  It  is  a  cubic 
equation  in  tension  and  deflection  and  hence  must  be  used 
by  substituting  values  for  these  variables  and  solving  for 
tt-mperature.  To  overcome  this  irreversible  feature  and  at 
the  same  time  do  away  with  the  computation  involved,  a 
graphical  solution  of  the  equation  has  been  devised  and  is 
presented   herewith. 

The  charts  given  here  are  constructed  for  the  two  most 
common  conductor  materials,  copper  and  aluminum,  using 
the  values  for  the  physical  constants  of  these  metals  which 
seem  most  authentic.  The  method  of  constructing  the 
curves  is  quite  simple  and  a  brief  explanation  of  the 
process  will  be  given  so  that  one  may  plot  curves  for  any 
material,  using  whatever  constants  he  sees  fit. 

Dr.  Pender's  formula  is : 


6  ))i^ 


C^-S'hi'^-^'  <■' 


and 


D  =  i.Sm— 


(2) 


Where 

m  =  density  of  wire  in  lb.  per  cu.  in. 
a  =  coefficient  of  linear  expansion  per  degree  Fahr. 
M  =  modulus  of  elasticity  in  lb.  per  sq.  in. 
The  values  used  here  are : 

Cu.  Al. 

'"  0.321  0.0967 

a  9.6X10"'  12.8  X  10"' 

M  16  X  10'  9  X  10' 

/  =  temperature  in  degrees  Fahr. 
/  =  length  of  span  in  ft. 
r  —  ratio   of   resultant   force   acting   on   the   wire   to   the 

weight  of  wire. 
D  =  deflection  or  sag  at  center  of  span  in  ft. 

The  resultant  force  acting  on  the  wire  consists  of  a 
horizontal  component  due  to  wind  pressure  and  a  vertical 
component  due  to  weight  of  wire  and  sleet  load.  For  no 
wind  and  no  ice  r  =  I.  Mr.  H.  W.  Buck  gives  the  follow- 
ing formula  for  calculating  wind  pressure: 

/>  =  0.00021  V"-d 
where  p  is  the  pressure  in  pounds  per  foot  of  wire,  V  is 
the  actual  wind  velocity  in  miles  per  hour  and  d  is  the 
diameter  of  the  sleet-covered  wire.  The  maximum  value 
of  r  is  from  2  to  4  for  practical  conditions  in  temperate 
climates.  The  subscripts  zero  refer  to  assumed  values  of 
the  variables  which  fix  the  curve.     They  are  usually  taken 


at  the  worst  conditions.  Thus,  to  is  the  temperatun  t 
which  wind,  ice  and  contraction  combine  most  stronglj  0 
stress  the  wire.  To  is  the  maximum  allowable  tension  \ 
Vo  is  the  value  of  r  under  these  worst  conditions. 

From  equation   (i)  it  will  be  seen  that  fixing  the  v:  e 
of  /„,   To    (rol)    and    (/'/)    determines  a   curve   in  /  and 
By  varying  (rl)  there  is  obtained  a  family  of  curves 
By   varying   t„,   To  or    (r„/)    the   origin   of   this   faiTiil\ 
curves  is  moved  up  or  down  the  temperature  axis. 

COMBINATION  OF  CURVES. 

The  tension   curves  on   the  chart  are  the   locus  of 
equation, 

m'r'l'         T 

^^~^  aM 

where    (r/)    is   varied  by  uniform  steps  of   100.     To 

them   let  rl  =  1000   and   plot  the   resulting   curve.     I) 

any   number   of   parallel   straight   lines   having   the  s 


y     aM  J 


that   is,   parallel   to   the   asymptote.     By  nu 


t=- 


of  dividers  divide  the  part  of  these  lines  included  betw 
the  (t)  axis  and  the  curve  into  ten  equal  parts  and  exi 
these  divisions  along  the  lines  as  far  as  is  desired  to 
right  of  the  curve.  The  first  point  on  each  line 
correspond  to  rl  =  100,  the  second  to  rZ^2oo  and  so 
Through  the  various  points  corresponding  to  the  s 
value  of  rl  draw  the  remaining  tension  curves.  For 
lower  part  of  the  curves  it  may  be  necessary  to  com| 
a  few  points  on  the  rl  =  100  curve. 

The  deflection  curves  are  the  locus  of  the  equation, 
8D°  1.5  mr'/' 

arr         aMD 
where  li  is  varied  by  uniform  steps  of  100.    To  plot  tl 
first   plot   carefully   the   equation   when   r/  =  iooo.     T 
draw  in  anv  number  of  straight  lines  having  the  equa 

8C'         i.^viD 

t  =  —      ^-,  r 

3  a  aC-M 

where   C  =  —   and  has  different  values  assigned  to  i 
rl 

random.     Divide  the  part  of  these  lines  included  betu 

the  {t)   axis  and  the  curve  into  ten  equal  parts  and  d 

in  the  deflection  curves   in   a   manner  similar  to  tha' 

which    the    tension    curves    were    drawn.      When   all 

curves  are  in  erase  the  temperature  scale,  as  it  is  of 

further  use,  and  construct  a  temperature  scale  on  a  = 

of  cardboard,  the  divisions  of  which  have  the  same  spai 

as  those  on  the  original  temperature  scale. 

USE  OF  THE  CHART. 

To  use  the  curves  proceed  as  follows: 

Calculate  the  value  of  Co  as  indicated  above. 

Select  a  tension  curve  marked  with  the  product  rol 
find  the  intersection  of  this  curve  with  the  ordinate  co 
sponding  to  the  value  of  To.  the  tension  desired  at  to- 

Lay  the  movable  scale  along  the  (Q  axis  so  that 
temperature  to  on  the  scale  falls  opposite  this  intersect 
The  value  of  tension  at  any  temperature  may  then  be  1 
directly  from  the  curves. 

The  deflection  is  read  from  the  deflection  curves  wit! 
moving  the  scale  from  its  first  position.  The  true  de 
tion  is  the  value  read  from  the  curve  marked  with  ( 
divided  by  r.  The  deflection  is  usually  wanted  when  r 
and  in  this  case  is  read  directly  from  the  curve  ma: 
with  length  of  span. 

In  case  the  points  of  support  are  not  on  the  same  1 
the  deflection  D,  below  the  higher  support  is  fount 
means  of  an  auxiliary  formula  given  by  Dr.  Pender, 


D,  =  D 


(-.^J 


where  h  is  the  difference  in  height  of  the  two  point  " 
support  and  D  is  the  deflection  for  a  level  span  of  e  s 
length  as  found  from  the  chart. 
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EXAMPLES. 

El  I. — ^400-ft.  span  of  aluminum, 
hen 

/„=  15  deg.   Fahr. 
To  =  10,000  lb.  per  sq.  in. 
'•0  =  3 
i  T  and  D  at  70  deg.  when  r  =  i  and  D  at  15  deg. 

■•  =  r„  =  3- 
Anver: 
■  at  70  deg.  =  3400  lb.  per  sq.  in. 
at  70  deg.  =  6.8  ft. 

21 
at  15  deg.=  — =7  ft- 

Ej  2. — looo-ft.  span  of  copper. 
"hen 

/o  =  o  deg.   I'alir. 
I?  =  24  ft. 
ro  =  1.5 
I  r  at  o  deg.  when  r  =  r„  =  i.~,. 

-wer:  Place  the  zero  of  the  temperature  scale  oppo- 
sil  the  point  on  the  1500  deflection  curve  cut  by  the  ordi- 
na-  D  =  1.3  X  24  =  36- 

r  at  o  deg.  =  30.000  lb.  per  sq.  in. 


R-JENERATIVE  CONTROL  FROM  A  COMMERCIAL 
VIEWPOINT. 


By  J.  GusT.-\F  V.  Lang. 

'"'^HE  series  motor,  which  is  the  adopted  standard  for 

traction    work,   lacks   the    reversible    characteristic 

which   is   the    fundamental   basis   of    regeneration. 

\er,  the  method  used  for  the  control  of  the  standard 

is  partly  antagonistic  to  the  principle  of  regeneration, 

..  the  control  by  resistances  in  the  armature  circuits. 

.;  the  same  way  as  it  is  essential  to  accelerate  a  vehicle 

st<  by  step,  it  is  of  importance  to  have  the  retardation 

xatr  control  by  successive   degrees.     The  graduated  ac- 

ceration  has  been  and  generally  is  to-day  accomplished  by 

th  ;i>e  of  resistances  in  the  armature  circuit.     This  has 

for  many  years  the  only  satisfactory  way,  but,  al- 

ii  it  is  simple,  it  is  far  from  efficient.     Developments 

'n  :ig  the  last  si.x  years  have  made  practical  other  means 

fo  the  control  of  series  motors  whereby  the  efficiency  is 

critly  improved.    When  Mr.  Robert  Lundell  started  about 

ars  ago  to  give  the  problem  of  regenerative  control 

-  and  active  consideration  he  had  to  face  not  only  a 

'Icirture  from  the  accepted  standard  of  traction  motor,  but 

al:  from  the  standard  method  of  control. 

ertain  economies  obtainable  by  means  of  regenerative 
corol  ol  railway  motors  were  discussed  by  the  present 
wfer  in  the  Electrical  World  dated  March  30,  191 1.  Be- 
lo*  is  given  a  description  of  schemes  that  were  employed 
Stt'essfully  by  Mr.  Lundell  in  practically  applying  regen- 
"    e  control  in  railway  service. 

motor  for  regenerative  control  must  be  given  a  shunt 
■teristic.  The  counter  emf  of  the  equipment  must  be 
caible  of  being  raised  above  the  line  voltage  step  by  step 
ac)rding  to  the  retardation  desired  and  corresponding  to 
th  speed.  Either  a  shunt-connected  field  winding  or  some 
fon  of  independent  field  excitation  can  be  used  for  the 
pr5uction  of  a  slrunt  characteristic.  The  control  of  the 
coiter  emf  is  a  more  difficult  problem.  A  certain  field 
sthgth  would  have  a  corresponding  speed  at  which  regen- 
erion  would  cease.  A  resistance  in  the  armature  circuit 
Wild  not  change  this  limit,  but  it  would  reduce  the  cur- 
re  and  waste  a  considerable  part  of  the  converted  energy. 
.Itfe  necessary  to  obtain  a  variation  of  the  field  strength, 
btthis  involves  difficulties  with  regard  to  commutation.  It 
'S.2sirable  to  get  as  low  a  braking  speed  as  possible,  which 
ni'ns  a  slow-running  motor,  and  this  in  turn  cannot  be  ob- 


tained without  increasing  the  size  of  the  motor,  which  is 
prohibitive,  or  without  decreasing  the  permissible  output 
of  the  motor. 

These  considerations  led  Lundell  to  adopt  the  double- 
series-parallel  principle  in  combination  with  a  speed  varia- 
tion of  80  per  cent  by  means  of  field  regulation.  The 
motors  designed  on  these  lines  were  probably  the  first 
multiple-speed  motors  capable  of  substantial  speed  variation 
by  means  of  field  control.  The  double-series  paralleling 
eiiabled  him  to  maintain  the  motor  output  at  full  load  when 
all  four  armature  circuits  were  in  parallel,  to  get  a  low 
minimum  braking  speed  when  all  four  armature  circuits 
were  arranged  in  series,  and  to  obtain  all  the  control  desired 
both  for  acceleration  and  retardation  practically  without  the 
use  of  any  added  resistance  in  the  armature  circuit. 

It  has  seemed  necessary  to  bring  out  the  reason  for  the 
adoption  of  the  double-series-parallel  system  in  the  early 
development  of  the  regenerative  traction  idea  for  the  pur- , 
pose  of  explaining  the  fact  that  the  tests  which  will  be  re- 
ferred to  have  been  made  with  double-serics-parallel  equip- 
ments. The  question  of  the  advisability  of  a  return  to  the 
single-series-parallel  system  will  be  discussed  later,  as  will 
the  modifications  such  a  change  would  bring  with  it  in  re- 
spect to  regenerative  saving  as  determined  from  the  ex- 
perience gained  with  double-series-parallel  systems. 

TEST  AT  NEWCASTLE-ON-TYNE  IN  1902. 
The  first  thorough  test  on  a  regenerative  equipment  un- 
der practical  conditions  was  carried  out  at  Xewcastle-on- 
Tyne,  where  two  double  commutator  motors  were  installed 
and  test  runs  were  made  on  all  the  routes  of  the  town.  A 
similar  car  with  a  standard  equipment  was  also  run.  In- 
dicating wattmeters,  recording  voltmeters  and  ammeters 
and  speedometers  were  used.  Special  tests  were  run  up 
and  down  one  of  the  steepest  hills  and  practical  results 
were  obtained  which  checked  closely  with  theoretical  cal- 
culations. 

TABLE    I.— COMPARISON   OF   ENERGY   COXSUMPTIO.N-    OF   REGENERATIVE 

EQUIPMENT    AND    STANDARD    EQUIPMENT,    XEWCASTLE- 

ON-TYNE,    1902. 


Length 
Miles. 

Stops 
lifue. 

Rbcbnerative 
Equipment. 

Standard 
Equipment. 

Speed. 

Input. 

Out- 
put. 

Net. 

Input 

Speed.  1  Kw- 

j  Hours. 

Fairly     level, 
inclu  dine 
500     yd.   of 
I  in  14 

7.8 

4.2 

8.3 

6.04 

1.60 

4.44 
2.84 

I 
8.5     j     7.03 

Fairly  level. . 

3.66 

3.5 

7.32 

3.42 

.58 

8.44  1     3.52 

•Includes  the 
steepest  hill. 

2.92 

5 

7 

3.S7 

l.I        1  2.47 

10.3    1     3.58 

7.02!     2.32 
10.00  1        .16 
8.25       2.48 

8.7        16.6 

tUp  hill 

tDown  hill.... 
Total 

1.17 
1.17 
2.34 

3.4 
2.6 
3.0 

7.8 
7.0 
7.4 

2.45 

.21 

2.66 

.03 
.67 

.7 

2.42 

—  .46 

1.96 

11.7 

Toul 

16.7 

4 

8 

IS. 7     1     4.0 

Weight  of  each  car,  9.2  tons. 

Each  trip  was  a  complete  return  trip.  ,•  „.  „   „v, 

•The  speed  difference  is  mainly  due  to  the  hill.     Consumption  not  much 

tBoth  uphill  and  return  is  shown.  It  is  evident  that  the  difference  in  down- 
hill speed  is  of  practically  no  consequence. 

The  average  results  of  the  four  tests  recorded  in  Table  I 
show  that,  covering  a  distance  of  16.7  miles  with  four  stops 
per  mile  at  an  average  speed  of  the  regenerative  equipment 
of  8  miles  per  hour  against  8.7  of  the  standard  equipment, 
the  input  to  the  regenerative  car  was  15.7  kw-hours  and 
that  to  the  standard  car  16.6  kw-hours.  The  output  from 
the  regenerative  car  measured  4  kw-hours,  making  the  net 
input  to  the  regenerative  car  11.7  kw-hours.  The  regenera- 
tive saving  of  4  kw-hours  is  24  per  cent  of  the  input  to  the 
standard  car.  The  weight  of  the  two  cars  was  approxi- 
mately the  same,  9.2  tons.     Working  out  the  probable  re- 
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suit  according  to  the  method  suggested  by  the  writer,  the 
input  to  the  standard  equipment,  measured  at  the  car,  equals 
about  I  kw-hour  per  car-mile.  Assuming  the  motor  effi- 
ciency to  be  70  per  cent,  the  mechanical  output  would  be 
equivalent  to  0.7  kw-hour.     The  tractive  resistance  figured 
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Frg.   1  — Hill  Test.    Average  Grade  5  per  Cent.    Length  2000   Ft. 

at  19  lb.  per  ton  would  consume  0.35  kw-hour,  leaving  0.35 
kw-hour  representing  the  kinetic  and  potential  energy, 
which  if  transformed  at  art  efficiency  of  70  per  cent  would 
mean  a  return  of  0.245  kw-hour;  in  other  words,  a  saving 
of  about  24  per  cent. 

One  test  consisted  in  ascending  and  descending  one  of 
the  steepest  hills.  The  total  vertical  lift  amounted  to  about 
100  ft.  and  the  distance  measured  2000  ft.  The  car  was 
loaded  up  to  weigh  approximately   12.5  tons.     The  poten- 


Kw-hours 
Average          |         Recording, 
bpeed.            1         Wattmeter. 

Kw-hours 
Watt-hour  Meter. 

Ascending 

Descending 

15.3              '              1.4 
12.2                            0.845 

1.425 
0.705 

tial  energy  stored  up  in  ascending  consequently  was  2,800,- 
000  ft. -pounds,  or  1.06  kw-hours. 

Figuring  the  tractive  resistance  at  19  lb.  per  ton,  the 
hauling  energy  would  be  19X12.5X2000  ft. -pounds,  or 
0.180  kw-hour.  .\ssuming  the  motor  efficiency  at  80  per 
cent,  which  is  a  very  close  approximation  for  the  regenera- 
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These  figures  represent  average  from  two  tests  on  1 
ferent  notches,  as  show^n  in  the  curves  of  amnicter  r  I 
ings,  Fig.  I. 

It  should  he  renUMiibered  that  both  the  double-si. 
paralleling  and  tlie  absence  of  armature  resistances  ou^l 
bring  about  a  decided  increase  in  accelerating  efficiencv 
also  in  the  efficiency  of  intermediate  notches,  on  which 
traffic  often  compels  relatively  long  runs.  The  losses  du 
the  accelerating  period  can  best  be  studied  by  the  use  of 
graphical  representations  given  by  Mr.  H.  1\1.  Hoi 
which  are  here  reproduced  as  Figs.  2  and  3. 

With  a  single  motor,  controlled  by  resistances  only, 
line  voltage  must  be  balanced  practically  entirely  by 
resistance  in  the  armature  circuit  at  the  moment  of  si 
ing,  and  as  the  motor  reaches  the  full  speed  and  the  re- 
ance  is  cut  out  less  and  less  of  the  voltage  is  absorbecl 
the  resistance.  Consequently  the  energy  represented  bv 
area  of  the  shaded  triangle  represents  loss  in  resistance,  : 
as  will  be  seen,  this  represents  about  half  of  the  t 
input. 

The  series-parallel  method  cuts  the  line  voltage  in  li 
so  to  speak,  and  the  resistance  losses  are  represented 
two  smaller  triangles,  each  having  only  a  quarter  of 
area  of  the  large  one.  The  loss  in  resistance  is.  theref 
only  one-third  of  the  total  input.  Or,  to  express  the  s,- 
thing  differently,  the  series-parallel  method  effects  a  sa\ 
in  input  of  25  per  cent  over  the  plain  resistance  method 

The  double-series-parallel  method  provides  the  equiva 
of  still  a  lower  voltage,  in  other  words,  cuts  the  In 
triangle  of  the  single-series-parallel  method  and  substit: 
two  smaller  triangles  in  place  of  it,  each  of  one-fourth 
area  of  the  original  one.  Thus  the  double-series-par: 
method  effects  a  saving  of  a  little  more  than  8  per  cent  r 
the  single-series-parallel  method. 

The  introduction  of  field  control,  however,  reduces 
resistance  losses  to  practically  nil.  Only  at  the  very  s 
is  there  a  resistance  in  the  circuit.  There  are  some  ai 
ional  losses  in  the  motors,  but  still  one  would  be  justi 
in  looking  for  from  25  per  cent  to  30  per  cent  saving  ( 
ing  the  accelerating  period  out  of  the  theoretically  poss 

33  1/3  P*^""  ce'it- 

Such  a  saving  would  mean  a  difference  in  gross  inpui 
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Fig.  2 — Resistance   Losses   During  Acceleration   by   Rheostatic  and 
Single-Series-Parallel    Control. 

five  equipment  in  question,  the  total  input  to  he  expected 
works  out  at  1.55  kw-hours  for  the  ascent. 

The  potential  energy  less  the  hauling  energy  leaves  0.88 
kw-hour  to  be  converted.  If  the  regenerative  efficiency 
should  average  80  per  cent  the  return  would  be  0.7  kw-hour. 

The  actual  figures  obtained  are  given  in  the  table  printed 
above. 


Fig.   3 — Resistance    Losses    During   Acceleration    by   Doiible-Ser 
Parallel    Control 

at  least  10  per  cent  with  four  stops  per  mile.  The  test  ab 
referred  to  does  not  show  more  than  about  5  per  cent  sav ; 
in  input  of  the  double-series-parallel  equipment  with  1 
armature  resistances  as  compared  with  the  standard  sinj 
series-parallel  equipment  with  armature  resistances.  1 " 
discrepancy  was  explained  by  the  low  efficiency  of 
motors  at  light  loads  due  to  the  shunt-field  losses. 


F.  r.KCTRICAl,     WORLD. 


TEST  AT  NEWCASTLE  ON  TYNE  IN  1903. 

out  a  year  and  a  half  later  an  equipment  was  designed 
'.uilt  incorporating  the  idea  of  retaining  the  series 
oteristic  .luring  propulsion  and  giving  the  equipment 
;:it  characteristic  during  retardation  only.  The  pur- 
I  this  was  to  avoid  the  losses  in  the  shunt  coils  at  low 
and  thus  get  the  full  benefit  of  the  increased  efficiency 
.  the  absence  of  armature  resistances.     The  speed  con- 
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9.   4- Arrangement    of    the    Armature    and    Field    Colls    on    the    Different    Notches. 

-  obtained  by  field  regulation,  but  the  field  during 
'H  was  e.xcited  entirely  by  the  armature  current, 
^vhich  was  diverted  for  weakening  the  field  accord- 
he  speed  changes  desired.  A  special  switch  was 
1  to  rearrange  certain  of  the  sections  of  the  field 
that  they  could  be  used  as  a  shunt-field  circuit  for 
■on. 

'lagram  in   Fig.  4  shows  the  arrangement  of  the 

2n»..ire    and    field    coils    on    the    dififerent    notches.      To 

fet    more  accurate   idea   of  the   saving  during  the   ac- 

celeitmg  period  to  be  looked   for  with   this  new  equip- 

mcnas  compared  with  the  standard  single-series-parallel 

equ'nent  the  curves  of  Figs.  5  and  6  were  calculated  on  the 

asiof  equal  maximum  acceleration  and  equal  conditions. 

I  w  be  seen  that  a  considerable  saving  is  effected  during 

«  (celeration  period.     On  each  of  the  above  diagrams 

*'     -  found  a  curve  of  the  integrated  energy  area  cor- 

^esp(dmg  to  the  input,  as  well  as  another  curve  indicating 

e    cfully  employed  energy — that  is.  the  amount  needed 

0  ^.Tcome    the    tractive    resistance    together    with    that 
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stored  as  kinetic  energy  corresponding  to  the  speed  attained. 
By  comparison  it  is  found  that  corresponding  to  a  use- 
Uilly  employed  energy  consumption  of  0.048  kw-hour  the  in- 
put to  the  regenerative  equipment  is  0.066  kw-hour  and  to 
the  standard  equipment  0.090  kw-hour.  This  indicates  a 
saving  of  27  per  cent,  which  agrees  fairlv  well  with  the 
conclusions  reached  from  the  graphical '  representations 
winch    have   been    referred    to    in    this   article. 

This  new  equipment  was 
tested  at  N'ewcastle  in  Decem- 
ber, 1903,  and  particular  atten- 
tion was  given  to  the  deter- 
mination of  increased  efficiency 
iluring  propulsion.  The  re- 
sults are  summarized  in  the 
table  printed  below. 

A  double-bogie  car  weighing 
1 1.4  tons  was  used.  The  fig- 
ures given  are  the  average  from 
three  runs  with  the  regenera- 
tive equipment  and  from  two 
runs  with  the  standard.  The 
route  was  comparatively  level, 
2.93  miles  long.  State  of  road, 
very  thick,  greasy  mud.  The 
saving  in  gross  input  was  8  per 
cent  in  the  case  of  four  stops 
per  mile  and  12  per  cent  in  the 
case  of  eight  stops  per  mile. 

The  regenerative  .saving  in 
each  of  the  two  cases  was  15.2 
per  cent  and  17.9  per  cent  of 
the  energy  consumption  of  the 
standard  equipment.  These  re- 
sults compare  favorably  with 
those  obtained  in  the  previous 
test  on  the  "fairly  level"  route, 
particularly  when  the  bad  con- 
dition of  the  track  is  taken  into 
consideration.  The  input  to  the 
standard  equipment  was  consid- 
erably higher  in  this  test  than 
in  the  previous  when  figured  per 
ton-mile,  and  the  only  explana- 
tion is  the  condition  of  the 
track.  As  a  result  the  regen- 
erative saving  w-ill  be  smaller  in 
proportion  when  figured  as  a 
percentage  on  the  input  to  the 
standard  car. 

This  test  is  particularly  inter- 
esting as  a  means  for  studying 
the  influence  of  the  number  of 
nops  per  mile  on  the  energy  con.suniption  of  both  the  stand- 
ard and  the  regenerative  equipments.      The  curves  of  Fig. 
7,  plotted  from  the  results  of  the  tests  and  with  the  energy 
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NOTCH    DI/JdRAn    

—  S£.H/cz-conpouAio   srsTun. 


Four  Stops  pbr  Mile.    Eight  Stops  pbr  Mile. 


Regenera- 
tive. 


Sund- 
ard. 


Speed,  miles  per  hour 8.05 

Car-miles 17.6 

Input,  kw-hours 22.3 

Output,  kw-hours 3.7 

Net  input 18.6 


8.3 
11.7 
16.2 

V6.2' 


Gross  input  per  car-mile. 
Net  input  percar-mile. . . 


.27 


7.8 
11.7 
19.6 

<9.6' 


1.68 
1.68 


consumption  at  no  stop  per  mile  deduced  from  the  other 
values  by  subtracting  the  value  of  the  kinetic  energy  for 
four  or  eight  stops  per  mile,  show  how  important  regenera- 
tion   becomes   even   on    very   level    routes   as   soon    as   the 
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traffic  necessitates  comparatively  high  schedule  speeds  and 
frequent  stops. 

Having  thus  established  the  feasibility  of  obtaining  re- 
generation without  imparing  the  decided  improvement  in 
accelerating  efficiency  and  efficiency  on  intermediate  run- 


THE     OPERATION    OF    INDUCTIVELY    COUPID 
RECEIVING  SETS  IN  WIRELESS  TELEGRAPH' 
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Fig.    5— Calculated    Acceleration    for    Double-Series    Parallel    with 
Field    Control. 

ning  notches  due  to  the  practical  elimination  of  armature 
resistances,  a  number  of  equipments  were  designed  and 
built  incorporating  the  ideas  tested  at  this  last  Newcastle 
trial.      Several    of    these    equipments    were    installed    and 
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Fig.    6 — Calculated    Acceleration    for    Double-Series    Parallel    with 
Field   Control. 

tested  both   at   Norwich,   in   England,   and  at    Solingen.   in 
Germany. 

In  subsequent  articles  details  of  these  tests  will  be  given 
to  show  the  practical  value  of  regeneration,  estimates  will 
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Fig.    7 — Comparative     Increse    of    Energy    Consumption    with    In- 
crease  of   Number   of  Stops. 

be  made  of  the  comparative  costs  of  standard  single-series- 
parallel  and  double-series-parallel  equipments,  and  the  cost 
of  maintenance  of  a  standard  equipment  will  be  compared 
with  that  for  single-series-parallel  and  double-series-par- 
allel equipments. 


An  account  of  a  series  of  investigations  on  the  openin 
of  inductive  tuners  in  wireless-telegraph  receiving  se  is 
given  by  Lieut.  J.  O.  Mauborgue,  Third  Infantry,  IJ 
States  Army,  in  the  report  of  technical  conference  .\ 
of  the  Army  Signal  Schools  of  Fort  Leavenworth, 
The  tests  described  included  use  of  the  inductive  t 
alone  and  with  variable  air  condenser  in  secondar\ 
series  with  the  primary  and  in  parallel  with  the  priii 
From  characteristics  shown  by  curves  plotted  bet' 
wave-lengths  and  coupling  ratios,  the  author  conclud 
follows:  Varying  the  coupling  varies  the  wave-li 
Regardless  of  coupling  used,  apparatus  is  always  tun< 
two  wave-lengths  at  same  time.  This  double  perioi^ 
was  illustrated  by  pulling  out  the  secondary  coil  to  a 
tion  "30,"  when  the  equipment  is  tuned  to  both  a  13 
and  a  490-m  wave.  Use  can  be  made  of  this  double 
quency  in  avoiding  a  station  operating  in  the  lower  r 
ter  while  continuing  to  listen  to  the  desired  statin 
changing  primary  inductance.  In  tuning  with  an  indu 
tuner  alone  the  longest  wave-length  is  obtained  vvitl 
primary  and  secondary  inductances  at  a  maximum  aiu 
coupling  as  close  as  possible.  With  a  variable  conden^ 
series  with  the  primary  inductance  loosening  the  coii 
causes  a  rapid  drop  in  the  wave-lengths  of  the  higher  ( 
and  a  similar  rise  in  the  lower  curve,  enabling  the  ope 
to  eliminate  an  undesired  station  with  a  short  wave-le 
In  conclusion  the  author  declares  that  the  most  sek 
device  would  be  an  inductive  tuner  having  its  pri 
variable  by  single  turns,  and  with  a  variable  cond 
capable  of  being  connected  in  either  parallel  or  series 
the  primary,  and  a  variable  condenser  of  small  value  at 
the  secondary. 

DETERMINATION     OF     THE     EFFICIENCY    0 
SMALL  HYDROELECTRIC  GENERATING 
STATION. 


The  efficiency  of  small  electric  generating  plants  d 
by  waterwheels  is  a  matter  of  considerable  importance, 
revenue  derived  by  such  stations  from  operation  is 
almost  insignificant  in  comparison  with  the  annual  in 
of  plants  serving  even  towns  of  a  few  thousand  inhabi 
but  in  view  of  the  large  number  of  such  stations  in  st 
and  the  value  of  water  utilized  in  individual  cases  the 
lems  of  efficient  service  are  of  wide  interest  and  si 
cance.  In  the  following  paragraphs  are  outlined  the  ■ 
ods  and  results  of  an  efficiency  determination  made 
unusual  care  upon  a  plant  of  75-kw  rating  located 
factory  village  of  2500  inhabitants. 

The  chief  industry  of  the  town  was  the  manufactu 
i^hoes,  and  the  plant  was  originally  built  by  the  ownei 
shoe  factory  for  his  lighting  and  power  service.    Tli 
of  an  old  sawmill  was  used,  together  with  a  canal  ' 
had  served  the  former.     The  plant  was  located  half  a 
from  the  factory  and  supplied  power  and  lighting  S(  ^^ 
generally  throughout  the  village,  of  course,  in  very  i»" 
quantities.     The  stream  from  which  the  water  suppM''* 
drawn  was  without  sufficient  storage  capacity  to  can  the 
plant  through  the  year,  so  the  installation  was  com  «<> 
by  a  supplementary  steam  plant  consisting  of  two  I  "JP 
horizontal  return  tubular  boilers  and  a  6o-hp  engine,  in* 
hydraulic  equipment  consisted  of  a  15-in.  and  an  i8-i  set 
of  wheels  mounted  on  the  same  horizontal  shaft  ii^ne 
casing,  but  with  two  separate  gates.    The  watervi'heels  ef^ 
controlled  by  a  Lombard  governor  and  the  generator   s  a 
75-kw,    two-phase,    60-cycle    Westinghouse   machine,  "j 
exciter  and  Tirrill  voltage   regulator.     The  water  ;W 
was  drawn  from  the  river  by  a  canal  about  2500  ft  ^"b 
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11  effective  head  of  25  ft.  was  obtained  on  tlic  wlieels. 
the  draft  tube  equipment  exhausted  directly  into  the 
>treani  it  was  impossible  to  measure  the  water  alter 
t  the  wheels.  A  weir  was  accordingly  built  in  the 
The  efficiency  curve  of  the  generator  was  known 
previous  tests,  and  the  electrical  output  was  measured 
,  usual  way.  Belt  losses  and  losses  in  the  governor 
included  in  the  determination  of  power  delivered  to 
,  nerator.  The  weir  was  built  with  two  end  contrac- 
iiid  a  notch  with  a  width  of  6  ft.,  allowing  for  a  head 
;t  of  about  I  ft.  The  canal  at  the  weir  site  was  of 
oidal  section  and  13  ft.  wide,  with  a  rock  and  gravel 
;i.    It  was  necessary  to  drain  the  canal  while  building 


hook  gage  was  fastened  to  a  bridge  about  10  ft.  from  the 
crest  of  the  weir.  Later  it  was  found  necessary  to  lower 
the  notch  of  the  weir  about  6  in. 

Excess  water  was  handled  by  a  wastcway  located  in  the 
forebay.  The  amount  of  water  flowing  over  the  wasteway 
was  measured  by  checking  the  readings  of  hook  gages  at 
the  wasteway  flashboards  and  at  the  weir,  there  being  prac- 
tically no  leakage  through  the  wheels. 

The  output  of  the  plant  was  measured  by  portable  elec- 
trical instruments  placed  in  the  secondaries  of  instrument 
transformers,  all  being  calibrated.  In  series  with  each  of 
the  two  phases  was  placed  a  series  transformer  giving  a 
ratio  of  15  to  i.    Transformers  with  a  much  smaller  ratio 


WATER  LSBD.  IN  CU.  FT. 

INPUT  TO 

WHEEL. 

Output  of 
Generator, 

Power-Factor. 

- 

1 

Wheel. 

Wasteway. 

Horse- Power. 

Revolutions 
per  Minute. 

in  Kilowatts. 

Per  Cent. 

Generator. 
Per  Cent. 

Wheel. 
Per  Cent. 

PUnt. 
Per  Cent. 

1 

19.5 

5.13 

55.0 

347 

18.46 

80.1 

77.5 

58.1 

45.0 

2 

19. r 

4.75 

55. 7 

347 

23.99 

97.5 

81.6 

70.8 

57.8 

IS. 4 

4.5 

52.0 

347 

23.71 

76.5        ; 

81.4 

75.2 

61.2 

4 

22.4.? 

0.37 

62.5 

347 

25.13 

89.0 

82.5 

65.4 

53.9 

15.43 

7.18 

43.4 

347 

15.08 

97.0 

75.0 

62.0 

46.6 

20.26 

2.35 

56. 9 

347 

15.08 

97.0 

75.0 

47.4 

35.5 

18.9 

4.20 

53.4 

347 

23.74 

72.1 

81.6 

73.1 

59.6 

21.07 

2.03 

59.6 

347 

21.77 

82.0 

80.0 

61.3 

49.0 

11.10 

12.0 

31.75 

347 

No  load  gate 

0.3  opening. 

11.6 

5.88 

33.02 

347 

7.39 

100.0 

60.0 

50.0 

30.0 

eir,  this  work  being  done  on  a  Sunday,  while  the  sta- 
'  as  shut  down. 

'.he   weir   construction   a    framework   was    made   by 

g  in  vertically  five  2-in.  x  4-in.  joists  and  then  fasten- 

irizontal  pieces  of  the  same  size  against  them  on  the 

am  side.    The  framing  was  well  braced  on  the  down- 

51  .ill)    side.      On    the    upstream    side    there    were    driven 

vitically  J^-in.  matched  boards,  nailed  to  the  cross  pieces, 

le.'ing  a  notch  6  ft.  2  in.  wide.     The  bottom  of  the  notch 

wt  about  30  in.  above  the  bed  of  the  stream.    The  matched 

bwds  gave  a  very  tight  construction,  while   the  bottom 

ai  sides  were  made  tight  by  filling  in  with  clay  and  turf. 

IiDrder  to  obtain  sharp  edges  on  the  notch  l^i-in.  x  3-in. 

'■•'  ilates  were  attached  on  the  upstream  side,  overlapping 

tch  so  that  its  width  was  reduced  to  6  ft.    The  usual 


would  have  been  more  satisfactory,  but  were  not  available. 
In  the  secondary  of  each  transformer  were  placed  an  am- 
meter and  the  current  coil  of  a  wattmeter,  short-circuiting 
plugs  being  provided  so  that  the  instruments  were  protected 
when  not  in  use.  Across  each  phase  was  connected  the 
primary  of  a  shunt  transformer  having  a  ratio  of  20  to  i. 
The  secondaries  were  connected  to  the  potential  coils  of  the 
wattmeter,  care  being  taken  to  avoid  putting  the  potential 
of  one  phase  on  the  wattmeter  taking  current  from  the 
other  phase.  One  iio-volt  instrument  and  a  double-throw 
switch  enabled  the  voltage  on  each  phase  to  be  read.  All 
connections  were  made  behind  the  switchboard  and  the  in- 
struments were  grounded  so  that  the  maximum  potential 
from  any  instrument  to  ground  was  no  volts. 

The  results  of  the  tests  are  given  in  the  above  table. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


S'CKERS  TO    CREATE  SHOWROOM     INTEREST. 


'  Public  Service  Electric  Company  of  New  Jersey 
■■■  i-repared  several  43/2-in.  x  5-in.  stickers  reproducing  in 
biliant  colors  interior  views  of  its  Newark  apparatus  dis- 
pf'-roonis,  which  are  attached  to  customers'  bills  for  the 
pijwse  of  creating  an  interest  in  the  company's  appliance 
eribit  The  views  reproduced  include  the  main  show- 
rim.  electric-lamp  section,  basement  showroom  and  en- 
tice doorway.  The  company's  offices  are  handsomely 
ill  d  up  in  white  marble  with  bronze  fixtures  and  trim- 
and  the  illustrations  by  the  four-color  process  make 
King  appearance  which  serves  to  attract  many  cus- 

'5  to  the  central-station  offices. 


C;'iTRAL-STATION  KEY  TAGS  FOR  REAL  -ESTATE 
AGENTS. 


large  Western  central-station  company  has  furnished 
ea^i  of  seventeen  local  real-estate  agents  with  100  label  tags 
fa  house-renting  keys.    One  side  of  the  tag  is  blank  for 


the  address,  and  the  reverse  bears  the  legend,  "When  you 

are  ready  for  electric  light  and  power,  telephone 

Electric  Company,  ."  The  card  presents  a  re- 
minder to  the  newly  settled  householder,  informing  him 
whom  to  call  up  to  have  service  turned  on  or  his  house 
wired.  The  real-estate  men  are  much  pleased  with  the  tags, 
and  the  electric-service  company's  office  was  soon  deluged 
with  additional  requests  after  the  first  lot  was  sent  out. 


ELECTRIC-VEHICLE  HANDBOOK. 


The  New  York  Edison  Company  has  just  issued  for  the 
benefit  of  electric-automobile  charging  customers  and  oth- 
ers interested  a  130-page  handbook  on  "The  Electric  Vehi- 
cle, Its  Construction,  Operation  and  Maintenance,"  pre- 
pared by  Mr.  Norman  G.  Meade.  Following  a  chapter 
devoted  to  the  general  description  of  both  pleasure  and 
commercial  cars,  including  discussions  of  transmissions, 
drives,  motors,  controller  positions,  etc.,  other  sections  con- 
tain instructions  for  the  operation  and  maintenance  of  cars 
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ami  storage  batteries,  care  of  batteries,  etc.  Special  chap- 
ter.s  are  given  on  the  subject  of  charging  batteries  from 
direct-current  and  alternating-current  sources.  The  final 
chapter  on  miscellaneous  information  includes  specifications 
for  various  types  of  trucks,  followed  by  a  dictionary  of 
terms  used  in  electric-vehicle  practice.  The  handbook  is 
fully  illustrated  by  more  than  fifty  half-tone  and  line-cut 
reproductions,  and,  while  intended  primarily  for  prospective 
automobile  customers  of  the  central-station  company,  the 
material  has  been  prepared  so  as  to  be  of  service  to  garage 
employees  and  those  handling  electric  vehicles.  The  hand- 
book is  given  out  upon  application  to  Mr.  Harvey  Robinson, 
manager  of  the  New  York  Edison  Company's  automobile 
bureau. 


TUNGSTEN  LAMPS  ADVOCATED  FOR  RESIDENCES. 


Opposition  to  the  tungsten  lamp  for  residence  lighting 
on  the  part  of  central-station  operators  appears  to  be  disap- 
pearing rapidly.  In  Chicago  it  no  longer  exists,  if  one  is 
to  judge  by  a  recent  newspaper  advertisement  of  the  Com- 
monwealth Edison  Company,  which  notifies  its  residence 
customers  by  this  means  that  they  can  enjoy  in  their  homes 
the  brilliancy  and  economy  afforded  by  the  tungsten  lamp. 
Attention  is  directed  to  a  special  tungsten  outfit,  compris- 
ing one  lamp,  either  40  watt  or  60-watt  in  size,  with  pull- 
chain  socket,  shade  holder  and  shade,  sold  for  $2.40  for  the 
combination.  This  amount  may  be  paid  in  two  monthly 
instalments.  The  title  to  this  advertisement  is  ''Double 
the  Light  in  Your  Home  at  No  Greater  Cost  for  Elec- 
tricitv." 


DO  GAS  ARCS  "STAY  PUT"? 


One  way  of  estimating  the  satisfaction  given  by  a  de- 
vice is  to  compare  the  number  installed  with  the  number 
that  "stay  put."  If  the  gas  companies  were  less  reticent 
abont  giving  out  the  number  of  so-called  "gas  arcs"  taken 
out  at  |he  end  of  the  trial  period,  these  data  would  be  of 
value  to  electric-light  solicitors.  However,  the  gas  people 
are  usually  silent  on  this  point  in  their  open  meetings, 
although  occasionally  a  pertinent  reference  to  the  question- 
able satisfaction  given  by  the  gas  arcs  creeps  even  into 
their  public  sessions.  Thus  at  the  recent  annual  meeting 
of  the  Pennsylvania  Gas  Association  Mr.  J.  V.  Bout,  of 
Williamsport,  Pa.,  gave  this  advice  to  his  fellow  members 
in  a  formal  paper: 

"When  replacing  electric  lamps  witli  gas  arcs  it  is  ad- 
visable-that  the  electric  equipments  be  removed.  This 
shouId~be  suggested,  as  they  are  no  longer  required,  gas 
being  perfectly  reliable  at  all  times.  The  place  of  business 
will  have  a  much  better  appearance  without  them,  and, 
in  case  the  merchant  is  a  man  who  finds  it  difficult  to  re- 
main of  the  same  opinion  for  any  length  of  time,  your  sug- 
gestion may  relieve  him  of  this  difficulty." 

In  other  words,  the  method  recommended  for  making  a 
customer  retain  the  "gas  arcs"  when  once  installed  is  to 
rip  out  the  electric  wiring  so  that  he  cannot  go  back  to 
electricity  if  he  concludes  that  he  has  been  unfairly  talked 
out  of  -usina:  it.  Following  this  line  of  reasoning,  a  glib 
salesman  offering  kerosene  or  gasoline  lamps  shall  ask  his 
prospective  customers  to  tear  out  both  gas  pipes  and  elec- 
tric wires  so  that  no  victim  can  readily  return  to  the 
superior  illuminant  when  he  finds  out  the  really  high  cost 
of  poor  lighting. 

Judging  from  the  growing  breadth  and  shrewdness  of 
the  merchants  to  whom  such  a  proposition  would  have  to 
be  made,  it  seems  hardly  credible  that  any  considerable 
number  of  them  would  be  led  to  abandon  their  ready  access 
to  electric  lighting  and  incidentally  to  the  use  of  fan 
motors  which  may  be  needed  all  the  more  when  the  gas 


arcs  begin  to  radiate  their  heat.  However,  the  fact  tli 
such  a  recommendation  is  made  in  a  formal,  gas  associ 
tion  paper  shows  to  what  extremes  some  gas  advocates  fe 
that  they  must  go  if  they  want  their  lamps  to  "stay  put." 


ENERGY  CONSUMPTION  OF  CUSTOMERS'  REFRK 
ERATING  PLANTS. 


Some  figures  on  the  quantity  of  energy  consumed  du 
ing  the  year  by  several  customers'  motor-driven  refrij 
erating  installations  in  Canton,  Ohio,  were  given  by  M 
W.  C.  Anderson,  manager  for  the  Canton  Electric  Con 
pany.  before  the  Ohio  Electric  Light  Association,  July  2 

Of  the  ten  such  installations  now  in  operation  in  Cantc 
several  have  been  in  use  for  eight  or  nine  years,  and  a 
have  been  operated  with  entire  satisfaction  to  their  owi 
ers.  Below  is  given  the  consumption,  in  kw-hours,  of  eac 
of  the  six  of  these  plants  which  are  so  metered  as  to  gi\ 
results  available  for  comparison. 

ENERGY    CONSUMPTION    OF    REFRIGER.\TOR    INSTALL.\TION. 


January.  . 
Febniary . 


April.. 
May.. . 
June. 


403 

J"iy ■'« 

.\ugust      .  ,              340 

September 591 

October S76 

November.' 453 

December 335 


846 
1.627 
1,654 
2,826 

4,718 
5,633 
4.174 


5 

3 

20 

1% 

1.950 

2.210 

2,070 

286  ; 

2.600 

1,528 

2,850 

1.622 

3.600 

2,050 

j   6,040 

2,062    ' 

5,590 

2,060 

4,790 

1,712 

4,200 

1,476 

2,630 

804 

3,310 

1,240 
1.139 
1,069 

2,649 
2,518 
2,100 
1,639 
944 
936 


During  the  discussion  Mr.  W.  S.  Culver,  of  Schenectad 
N.  Y.,  spoke  of  the  attention  given  to  combination  ici 
making  by  the  technical  press,  citing  articles  that  ha\ 
recently  appeared  in  the  Electrical  Jl'orld.  He  also  ai 
nounced  progress  work  on  a  refrigerating  system,  cheniic; 
in  nature,  which  is  being  brought  out  for  the  use  c 
individual  families,  and  which  will  employ  a  small  mote 
of  J^-hp  to  3-hp  rating,  running  continuously  throughoi 
the   twentv-four   hours. 


HEATING-APPLIANCE     CAMPAIGN     METHODS    I 
OHIO  CITIES. 


A  town  of  2000  population  in  Ohio  rents  electric  irons 
customers  at  the  cost  of  5  cents  per  week,  which  amount  i 
included  in  the  monthly  bill,  according  to  Mr.  P.  I 
Miles,  of  the  Cleveland  Electric  Illuminating  Con 
pany,  who  reported  on  the  introduction  of  electric  heai 
ing  devices  in  a  paper  read  before  the  Ohio  Electric  Ligl 
Association  at  Cedar  Point  July  28.  About  100  customer 
in  the  little  town  are  now  using  electric  irons,  eighty  0 
whom  rent  their  irons  from  the  company  at  this  rate. 

In  a  city  of  80,000,  said  Mr.  ^Miles,  the  company  suppK 
mented  its  extensive  advertising  campaign  on  heating  af 
pliances  by  sending  out  a  wagon  to  make  a  house-to-hous 
canvass.  A  young  lady  demonstrator  was  also  instalk' 
in  the  electric  company's  office,  among  her  duties  being  t 
telephone  prospective  applianc!e  users  on  washdays  su'j. 
gesting  that  an  electric  flatiron  be  sent  out  to  the  iiome  tn 
trial.  These  days  were  considered  the  psychological  tini 
to  tell  about  the  comfort  and  convenience  of  the  electri 
iron,  and  several  hundred  irons  were  sold  as  a  result  0 
the  campaign. 

The  company  in  another  city  of  120,000  has  now  cease 
its  efforts  to  advertise  electric  heating  appliances,  believ 
ing  that  its  community  is  fully  saturated.  For  some  tim 
past  this  company  had  a  display-room  which  proved  sue 
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.sful.  lliis  rooir.  was  also  suppleineiiteil  by  an  intensive 
iTtising  campaign  with  satisfactory  results.  Xow. 
M'ver.  that  these  ntensils  have  heen  thorotighlv  intro- 
rd  to  the  public,  and  they  have  been  informed  through 
educative  advertising  campaigns  of  the  many  advan- 
_is  of  this  class  of  heating  utensils,  the  companv  has 
K-d  the  sale  over  to  the  local  dealers,  closing  the  dis- 
-room  and  for  the  present  stopping  its  advertising 
i;  these  lines. 

.  another  city  of  50.000  the  contractors  give  an  electric 
as  a  premium  to  the  owner  of  each  newly  wired  house, 
Mr.  Miles,  thus  "killing  two  birds  with  one  stone  and 
::ring  both  a  lighting  and  a  heating  load." 


LUMINATION 


OF    CENTRAL-STATION 
FRONT. 


OFFICE 


he  Bristol  Gas  &  Electric  Company.  Bristol.  Temi..  has 

opened  a  new  and  elaborate  office  and  saUsronm,  the 

It  of  which  is  shown  in  the  accompanying  illustration. 


Illuminated    Front   of   Central-Station    Office. 

design  contains  1500  lamps,  300  red.  300  green  and  900 
!c.  The  top  of  the  sign  represents  an  inniiense  flame 
!  red  lights  twinkling.  The  zigzag  across  the  front  of 
liuilding  is  in  white  lamps  with  a  chasing  effect,  while 
pilasters  are  green,  making  a  very  artistic  effect.     The 

front  was  built  at  a  cost  of  $900. 


COLORADO  ELECTRIC  SHOW. 


iie  second  annual  electric  show  of  the  Colorado  Electric 
ui)  will  be  held  in  the  Denver  Auditorium  Oct.  14  to  Oct. 
inclusive.  The  financial  management  will  be  on  a  plan 
t-what  different  from  former  ones.  The  stock  company 
cli  was  formed  and  which  figured  in  the  distribution  of 
tarnings  of  the  first  electric  show  has  been  dissolved. 
Colorado  Electric  Club,  which  has  since  become  a 
: 'Tate  body  under  the  laws  of  the  State,  will  be  in  com- 
i  charge  of  the.  exhibition  and  the  profits  will  be  di- 
d  in  a  co-operative  manner,  the  Electric  Club  and  the 


exhibitors  receiving  equal  shares.  It  is  planned  to  feature 
I.  ulorado's  resources  on  a  much  nu.re  extensive  scale  this 
year  than  last,  and  for  this  reason  all  mining  machinery  ex- 
hibits will  be  located  in  the  basement  of  the  Auditorium. 
Xunierous  underground  tunnels  and  subways  depicting  the 
interior  workings  of  a  mine  will  be  attempted  in  order  to 
show  mining  men  visiting  the  show  the  advantages  of  elec- 
tric drive.  Another  feature  which  will  be  exploited  will  be 
the  exhibition  of  electrically  operated  farm  machinery,  and 
the  generating  and  transmission  companies  throughout  the 
State  are  planning  an  elaborate  display  to  demonstrate  the 
possibilities  of  the  electric  pump.  A  miniature  farm  plot 
will  be  constructed  in  the  basement  of  the  .Auditorium  for 
ibis  purpose.  The  street-lighting  eft'ects  of  the  last  show 
will  be  reproduced  at  the  coming  show  on  a  more  lavish 
scale,  but  the  interior  decoration  and  illumination  of  the 
Auditorium  will  bo  much  the  same  as  last  year,  with  the 
ixieption  that  llij  large  electrical  curtain  portraying  the 
Tike's  Peak  sunset  will  be  displaced  by  a  dancing  vaude- 
ville girl.  This  effect  will  re(|uire  the  use  of  some  1200 
lamps.  The  booth  arrangement  will  be  the  same  as  last 
\car.  Much  is  promised  in  the  way  of  entertainment.  The 
freakish  whims  of  high-frequency  currents  will  be  re- 
peated with  innovations  under  the  supervision  of  Mr.  j.  F. 
Reardon.  Mr.  Clare  N.  Stannard.  chairman  of  the  enter- 
lainment  committee,  has  several  unique  schemes  under  con- 
sideration, announcement  of  which  has  been  deferred  until 
a  later  date.  The  Sons  of  Jove  will  hold  a  convention  dur- 
ing the  week  of  the  show  and  many  special  features  will  be 
arranged  for  the  visiting  Jovian  delegates  on  one  night 
wliich  will  be  set  apart  for  their  benefit.  The  following 
hoard  of  directors  will  be  in  charge  of  the  exhibition:  Mr. 
W.  P.  Carstarphen.  Jr..  president:  Mr.  H.  L.  Wolfenden. 
vice-president:  Mr.  VV.  F.  Brown,  second  vice-president; 
Mr.  C.  F.  Oehlman,  secretary-treasurer,  and  Messrs.  W.  G. 
^Tatthews.  Clare  N.  Stannard.  B.  S.  Manuel.  J.  F.  Dostal. 
Irving  Hale,  F.  F.  Greenawalt  and  J.  F.  Reardon. 


SAPULPA'S    ELECTRIC-LIGHT  WELCOME. 


Sapulpa.  Okla.,  is  in  the  center  of  one  of  the  greatest  oil 
fields  in  the  world,  8000  wells  being  in  operation  w-ithin  a 
radius  of  7  miles  of  the  city  hall.  The  little  city  is  also 
a  junction  point  and  division  headquarters  of  the  "Frisco" 
Railroad,  and  many   through  trains  are  stopped  there   for 


Fig.   1 — Sign   Under  Erection. 

waits  of  from  twenty  minutes  to  one  hour.  To  advertise 
the  community  to  the  thousands  of  passengers  who  traverse 
this  trunk  line  to  the  Southwest,  the  Sapulpa  Electric  Com- 
pany has  just  erected  and  presented  to  the  city  the  hand- 
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some  spectacular  sign  illustrated  herewith,  bearing  the 
words,  "Sapulpa,  the  Oil  City  of  the  Southwest."  The 
sign  is  on  one  of  the  principal  avenues  of  the  town,  oppo- 
site the  station,  where  trains  meet  from  three  directions. 
The  display  comprises   1000   j-watt  tungsten   lamps  and   is 


Fig.   2 — Sapulpa's    Electric   Sign    at   Niglnt. 

erected  on  two  iron  poles  with  angle-iron  framework  carry- 
ing the  sign  proper. 

The  operation  of  the  sign  is  as  follows :  The  fancy 
scroll  border  is  first  flashed  on  in  green,  followed  by  the 
word  "Sapulpa"'  in  3-ft.  letters.  Then  appear  the  lines 
"The  Oil  City  of  the  Southwest."  After  all  letters  on  the 
sign  are  burning  the  "flames"  on  the  word  "O-i-l"  flash 
on  with  a  twisting,  irregular  burning  effect,  giving  an  ex- 
cellent representation  of  the  flaming  of  an  oil  torch. 

The  cost  of  operating  the  sign  is  $75  per  month,  or  $2.50 
a  day,  and  the  sign  gives  publicity  to  the  town  and  draws 
forth  favorable  comment  which  could  not  be  obtained  in 
any  other  manner  for  several  times  the  cost. 

The  Sapulpa  Electric  Company  has  received  the  warmest 
appreciation  from  citizens  and  city  officials  for  the  pro- 
gressiveness  and  "booster"  spirit  indicated  by  the  installa- 
tion of  this  sign.  A  ten-year  contract  with  the  city  for  the 
operation  of  this  sign  was  recently  obtained  by  Mr.  A. 
Larney,  new-business  manager  for  the  Oklahoma  Gas  & 
Electric  Company,  which,  like  the  Sapulpa  company,  is 
under  the  management  of  H.  M.  Byllesby  &  Company, 
Chicago. 


CONTINUOUSLY   CONNECTED   ELECTRIC  RANGES 
IN  CLEVELAND. 


Thirty-two  of  the  continuously  connected  electric  ranges 
employing  the  fireless-cooker  principle  (described  in 
the  Electrical  World  of  April  27,  191 1 )  are  now  in  use  on 
the  lines  of  the  Cleveland  Electric  Illuminating  Company, 
the  thirty-third  being  retained  in  the  offices  of  the  company 
for  demonstration  purposes.  Fifteen  other  generally  simi- 
lar ranges,  but  having  an  improved  positioning  of  the  oven 
and  heater  parts,  are  now  ready  for  delivery  to  Cleveland, 
where  they  will  be  put  into  domestic  service  in  customers' 
premises. 

The  feature  of  these  Cleveland  ranges  of  special  central- 
station  interest  is  the  twenty-four  hour  continuously  con- 
nected 150-watt  heating  elements  inclosed  in  the  thermally 
insulated  oven,  which  is  thus  maintained  at  a  temperature 
of  400  deg.  Fahr.  and  suffices  for  all  cooking  operations 
except  frying  and  broiling.  For  the  latter  a  1500-watt 
radiant-type  heating  element  is  also  provided  inside  the 
oven,  and  for  frying  two  400-watt  and  two  1600-watt 
disk  heaters  are  arranged  on  the  shelf.  These  heating 
units  are  controlled  from  push  switches,  high  and  low 
heats   being   indicated   by    switchboard-type   target   lamps. 


The  radiant  broiling  unit  is  automatically  cut  off  when  tl 
oven  door  is  shut.  The  150-watt  heating  element,  inclos< 
in  its  heavy  iron  casting,  is  permanently  connected  aero 
the  service  mains  so  that  it  takes  150  watts  continuous 
and  cannot  be  interrupted  except  by  unscrewing  the  fu: 
plugs. 

In  the  fifteen  newly  improved  ranges  for  the  Clevelar 
company  the  convenience  of  the  housewife  has  been  betti 
served  by  mounting  the  oven  at  the  side  of  instead  ( 
below  the  shelf  carrying  the  heater  disks,  bringing  a 
parts  of  the  range  at  a  comfortable  height  above  the  floo 
In  other  respects  these  ranges  are  generally  similar  to  tl 
original  thirty-three. 

A  very  complete  series  of  tests  carried  out  on  ranges  c 
the  above  types  in  actual  domestic  service  have  reveak 
the  high  load-factor  obtained  through  the  combination  ( 
the  continuously  connected  unit  with  the  short-demar 
heaters.  Curves  summing  up  the  total  consumption  equiv: 
lent  to  160  days'  use  of  one  range  for  family  cooking  sho 
an  average  demand  equal  to  about  one-third  of  the  max 
mum  recorded  peak  of  demand,  indicating  an  eight-hoi 
load-factor  for  the  range.  The  total  consumption  show 
by  these  Cleveland  ranges  for  equivalent  service,  howeve 
slightly  exceeds  that  of  the  ordinary  high-demand  shor^ 
hour  ranges  on  the  market,  which  have,  of  course,  vei 
low  load-factors.  The  high  load-factor  of  the  Clevelar 
stove  would  entitle  it,  therefore,  to  a  lower  rate  from 
central-station  standpoint  than  the  short-demand  range 
but  for  the  thirty-two  stoves  on  its  lines  the  Clevelar 
Electric  Illuminating  Company  charges  the  same  rate  ( 
5  cents  per  kw-hour.  collecting  an  average  bill  of  $10 
month  from  customers  having  these  stoves  in  use  in  the 
kitchens. 

Not  content  with  achieving  a  33  per  cent  load-fact( 
range,  I\Ir.  M.  E.  Turner,  contract  agent  for  the  Clevelar 
company,  to  whom  the  idea  and  practical  application  of  tl 
continuously  connected  heater  are  due,  now  has  near 
ready  for  trial  operation  in  his  city  a  dozen  other  rangi 
having  a  100  per  cent  load-factor  of  their  500-watt  di 
mand.  Unlike  the  former  Cleveland  stoves  above  mei 
tioned,  these  new  unity  load-factor  ranges  have  no  otht 
heat  elements  except  the  500-watt  heater,  which,  contini 
ously  connected,  provides  heat  for  baking,  roasting,  fr 
ing  and  all  other  cooking  operations.    If  desired,  a  300-wa 


Illustration   from   Booklet  Advertising  the  Continuously  Connecti 
Electric    Range. 

continuously  connected  water  heater  may  be  provided  : 
part  of  the  range  at  the  option  of  the  purchaser.  Such 
range,  taking  energy  twenty-four  hours  a  day,  will  enab 
the  central  station,  it  is  expected,  to  fix  special  rates  f< 
long-hour  service,  lowering  the  cost  of  electric  cooking  1 
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point  not  ilesiralilc  with  tiic  luixtiiro  of  coiilimious  and 
,irt-liour  (.leniand  of  tlie  earlier  stoves, 
besides  its   present   thirty-tliree   continuously   connected 
:i^^es    the    Cleveland    company    has    on   its   lines  about 
ontv  of  the  ordinary   intennitteiit-type   ranges. 
The  domestic  advantages  of  the  fireless  electric  cooker 
c  attractively  set  forth  in  a  booklet  issued  by  the  com- 
av.     The   following  quotation  is  taken   from  the  open- 
^  paragraphs:    "In  the  suTniiicr  months  it  almost  comes  to 
[uestion  of  deciding  whether  the  family  shall  have  warm, 
..^11-cooked  meals,  and  the  housew-ife  or  cook  suiter  with 
orostration  from  bending  over  a  hot  stove,  or  whether  she 
;hall  give  the  family  cold  victuals  and  have  them  all  suf- 
ring  with  indigestion. 

The  new  electric  oven  solves  this  problem  completely. 
■  heat  remains  inside.  You  can  have  bread  baking  in 
,  oven  and  a  brick  of  cream  on  top  of  the  oven  with- 
t  affecting  the  latter's  solidity  in  the  least.  *  *  * 
ere  is  no  waste  of  heat — no  radiation  from  the  stove 
make  the  kitchen  hot  or  unhealthful." 


DISTRICT    OFFICE    OF    THE    BOSTON  EDISON 
COMPANY. 


The  Xewton-Watertown  district  office  of  the  Edison  Elec- 
:c  Illuminating  Company  of  Boston  is  one  of  the  attrac- 


tive district 

■nantum 


headquarters  of  that  company.     It  is  located  in 
Square.  Newton.  Mass.,  in  about  the  center  of 


town,  contains  a  population  of  52,681  and  has  an  area  of 
22  i/io  square  miles. 

The  number  of  customers  served  in  the  district  is  ap- 
proximately 2500.  There  arc  80,000  50-watt  equivalents  in 
lamps  and  about  500  motors  with  an  aggregate  of  about 
3000  hp  connected. 

The  office  is  attractively  decorated  with  prints  of  the 
company's  central  power  plant  and  several  substations  and 
is  lighted  from  drop  lights  and  some  attractive  shaded  table 
lamps.  Customers  use  the  office  as  a  place  to  pay  bills  and 
exchange  lamps,  which  the  company  does  without  charge. 


Fig.  2— Interior  View   of  the   Newton- Watertown   District   Office. 

the  district   with    reference   to   population.     The   district, 
which  embraces  the  city  of  Newton  and  the  town  of  Water- 


Wiring  and  Illumination 


FOREIGN  STREET-LIGHTING  DATA. 


In  a  series  of  four  articles  appearing  in  recent  issues  of 
the  London  Electrical  Rcviciv,  Mr.  L.  Crouch  presented  a 
general  review  of  the  subject  of  street  lighting  which  con- 
tained numerous  interesting  data.  Table  I  contains  a  sum- 
mary of  illumination  values  recommended  by  various  au- 
thorities for  London,  Paris  and  Berlin  streets.  The  ratio 
of  maximum  to  the  minimum  illumination  falls  as  low  as 
5  in  certain  of  the  main  Berlin  streets  where  flame-arc 
lamps  of  the  latest  type  are  used.      This  remarkably  uni- 

TABLE   I. AVERAGE   ILLUMINATION    ALLOWANCES    IN   LONDON, 

PARIS   AND   BERLIN. 


nallcst  side  streets. 
lirly  busy  streets, 
ain    streets 


Minimum. 


Foot-candle. 

0.0085 

0.128 
0.170 — 0.255 


Maximum. 


Foot-candle. 
0.85—1.28 

4.25 
8.5—12.8 


Mean. 


Foot-candle. 

0.13— 0.26  or  0.34 

0.425—0.85 

1.70 


TADLE     II. — APPROXIMATE    PRESENT    USE    OF    VARIOUS    LAMPS 
IN   STREET  LIGHTING  IN   THE  UNITED   KINGDOM. 


Incandescent  Lamps. 

Carbon     Filamcnl. 

16    cp    and    under 3,000 

25   cp  to   50   cp,   inclusive 1.700 

Miscellaneous     3,600 


Wernsl. 

0.5    amp 

1     amp 

Miscellaneous    

Metallic  Filamenl. 
16   cp 


1,300 

p  to  50  cp,  inclusive 10,900 

100  cp 2,500 

200  cp  to    1,000   cp 400 

Miscellaneous    37,000 

Carbon  and  metallic  filaments 

mixed     ^^12.900 


TABLE    HI. PERCENTAGE    VALUE    OF    VARIOUS    ANNUAL 

CHARGES. 


Arc  Lamps. 


Inclosed. 

5    amp    to    7    amp 1.000 

Miscellaneous     2,400 

Ope. 

5    amp   to    7   amp 720 

7  amp   to    10   amp 6,400 

12  amp  to  15  amp 1,150 

Miscellaneous     3,400 

Flame. 

8  amp  to  10  amp 1.500 

Miscellaneous     2.200 

Mixed   arc  lamps 8,500 


Type  of  Lamp 


I  'rdinary 

Flame  arc 

Metallic  filament. 
Carbon  filament. 


form  illumination  is  attained  by  the  use  of  high  candle- 
power  units  mounted  at  great  height.  In  Table  II  is  given 
an  approximate  estimate  of  the  number  of  lamps  of  various 
kinds  used  for  street  lighting  throughout  the  United  King- 
dom. In  Table  III  are  shown  relative  values  for  interest 
on  investment,  cost  of  energy,  renewals  and  attendance  for 
various  types  of  lamps  under  London  conditions. 
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ECONOMICAL  INTERIOR  WIRING  CONSTRUCTION. 


By  W.  J.  Canada. 

The  electrical  interests  of  this  country,  through  a  gradual 
growth  in  exchange  of  convictions  and  in  resultant  har- 
mony between  service  company,  wiring  contractor,  manu- 
facturer and  underwriter,  have  evolved  interior  wiring 
methods  and  material  which  would  seem  to  be  almost  fool- 
proof, and  whose  initial  cost  is  warranted  only  by  a  proved 
long  life  and  Imv  maintenance  expense.  Service  companies 
in  the  past  have  too  frequently  looked  at  the  immediate 
cost  and  have  not  seen  the  permanency  and  safety  thereby 
secured.  The)'  have  been  the  conservative  influences  resist- 
ing innovations  in  city  and  underwriters'  requirements  for 
extra  mechanical  protection  and  better  insulation,  just  as 
underwriters  have  been  the  conservatives  where  devices  of 
questionable  safety  were  concerned. 

To-day  conduit  protection  for  wires,  cabinets  for  cut-outs, 
restricted  use  of  flexible  cords  and  like  minimizing  of  ex- 
perienced frailities  and  fire  hazards  have  given  electricity 
the  public  confidence  and  have  vindicated  themselves  as  the 
best  possible  wiring  methods  with  known  materials.  The 
underwriters  can  suggest  no  greater  measure  of  safety  and 
the  service  company  wishes  no  less  permanent  vehicles  for 
safe  transformation  of  its  product  to  the  purchasers'  use. 
Some  attempts  to  introduce  here  methods  which  have 
proved  satisfactory  in  the  countries  of  Europe  meet  with 
the  same  obstacle  in  the  way  of  reduced  personal  responsi- 
bility which  is  at  the  root  of  our  national  fire  waste,  our 
impressive  yearly  industrial  death  roll  and  our  other  tributes 
as  a  nation  to  a  mistaken  application  of  the  personal  liber- 
ty idea. 

But  with  the  completion  of  a  conduit  system,  fuses, 
switches,  wine  insulation,  all  protected  cord  eliminated,  and 
chances  for  overheating  or  harmful  arcs  apparently  gone, 
the  inspector  releases  the  masterpiece  of  safety  to  the  spirit 
of  carelessness  that  pervades  us.  The  owner  is  occasionally 
thoughtful,  but  is  then  at  the  mercy  of  his  wiring  con- 
tractor and  his  various  tenants  and,  most  of  all,  subject  to 
the  irresponsibility  and  petty  vanity  of  tenants  themselves 
or  of  their  employees.  A  year's  changes  in  this  reliable, 
safe  installation  will  introduce  many  hazards ;  five  years 
will  necessitate  expensive  changes  to  restore  the  original 
condition.  This  being  the  case  with  modern  installations, 
it  is  small  wonder  that  wiring  of  an  earlier  day  and  open 
wiring  as  even  new  installed,  with  open  fuses,  cords  within 
reach  and  unarmored  wire  insulation,  invite  defective  addi- 
tions and  changes  most  enticingly  and  effectually.  Thus 
some  of  the  most  rapid  depreciation  of  open  wiring  systems 
may  be  accounted' for. 

It  has  become  increasingly  apparent  that  only  a  financial 
depression  of  absolutely  unprecedented  severity  and  con- 
tinuance can  possibly  so  change  the  mental  attitude  of  our 
citizenship  as  a  whole  as  to  introduce  the  European  stand- 
ards of  painstaking  and  of  law  observance,  of  abhorrence 
for  the  continual  expense  of  frail  construction  and  of  fear 
for  the  greatest  destroyer  of  material  wealth — fire.  The 
German  seems  to  appreciate  that  material  wealth  is  the 
product  of  the  community  and  for  the  ultimate  benefit  of 
the  people  and  accepts  fully  the  conviction  among  thinking 
men  that  no  individual  has  a  moral  right  to  destroy  this 
beneficial  wealth.  Our  citizenship  misconstrues  individual 
liberty  into  license  from  any  interference  by  law  with 
carelessness  which  must  and  does  result  in  frailty  and 
fire  loss,  and  which  to  the  supposedly  less  advanced  Euro- 
pean would  seem  criminal.  Our  fire  devastations  in  the 
last  ten  years  would  have  bankrupted  any  other  nation,  and 
yet  90  per  cent  of  our  population  never  pause  to  consider 
the  cause  of  this  effect,  in  carelessness,  first  by  poor  con- 
struction laws,  then  by  poor  law  observation  and  finally  by 
lack   of  personal   responsibility   in   maintenance. 

Educational  methods  involving  the  broadest  publicity  and 
utilization  of  the  most  popular  appeals  have  been  adopted 


by  underwriters  and  service  companies,  and  some  impres, 
sion  is  apparent  on  the  public  mind.  The  slow  growth  in 
public  acceptance  of  restraint  is,  however,  a  most  eviden 
fact.  No  attempt  has  ever  been  made  to  secure  restrictiv 
legislation  by  our  federal  government  for  interior  vvirin; 
and  its  subsequent  maintenance.  Eew  of  our  States  hav 
ever  passed  any  statutes  on  the  subject.  Fortunately,  ou 
municipalities  are  awaking  to  their  responsibilities  and 
though  much  involved  still  with  politics  and  frequent  in 
competency,  our  municipal  restrictions  are  the  presen 
stronghold  of  the  defense  of  community  welfare  agains 
the  aggressions  of  individual  license,  in  the  name  of  initia 
cheapness,  upon  easily  maintained  and  permanently  safi 
building  construction. 

The  matter  first  to  be  considered  by  the  nmnicipality  ha; 
been  the  character  of  construction  to  establish  as  a  stand 
ard.  The  National  Electrical  Code  is  the  product  of  earl) 
and  continued  co-operation  in  the  early  days  of  electricit) 
between  the  various  electrical  and  insurance  interests,  anc 
has  been  so  well  guided  as  to  be  to-day  the  most  widelv  ac 
cepted  material  standard  in  the  world  and  the  code  0; 
specifications  most  widely  incorporated  into  ordinances 
Its  detractors  daily  are  fewer,  their  criticisms  of  less  mo 
ment.  Its  faults  are  eliminated  as  rapidly  as  practice  dem- 
onstrates a  need. 

The  electrical  problem  most  sharply  confronting  under- 
writers and  municipalities  to-day  is  the  mai.itenance  01 
initially  good  conditions  by  prohibition  of  changes  which 
introduce  weaknesses.  On  a  par  with  this  problem  is  the 
related  one  of  restoring  to  a  permanently  safe  condition 
those  older  wiring  installations  in  which  originally  frail 
material  and  methods  have  rapidly  succumbed  to  the  de- 
terioration of  time  and  the  depredations  of  unauthorized  or 
irresponsible  workmen.  Of  these  problems  fhe  latter  be- 
longs essentially  to  the  underwriters,  by  who?n  it  is  beiiisj 
conservatively  solved  by  publicity  methods,  pe'rsonal  pres- 
entation to  owners,  and  finally  by  adjusting  insurance  taxes 
so  that  a  greater  proportion  is  contributed  by  those  owners 
maintaining  larger  electrical  fire  hazards. 

The  former  problem  is  being  to  some  extent  attacked  in 
our  more  progressive  cities  by  adoption  of  annual  reinspec- 
tions,  which  not  only  secure  physical  rehabilitation  but  also 
induce  personal  interest  by  owners  and  tenants  in  their 
respective  avoidance  of  future  expenditures  of  this  nature. 
A  rigid  yearly  inspection  may  readily  be  changed  after  a 
few  years  to  one  at  longer  intervals,  as  education  of  the 
wiring  public  will  be  rapid. 

The  suppression  of  further  wiring  without  metal  protec- 
tion or  runways  is  a  first  requisite  of  reduced  maintenance 
cost  and  safety.  This  has  been  done  by  ordinance  in 
advanced  cities,  but  is  still  lacking  in  most  of  our  communi- 
ties. Other  forms  of  wiring  entail  probable  injury  to  wires 
and  interference  with  them.  Their  certain  deterioration 
must  ultimately  bring  about  lack  of  safety  and  the  end  of 
their  economic  life.  The  uninformed  owner  of  property, 
rarely  the  one  who  paid  for  the  original  installation,  sees 
in  an  enforced  renewal  an  unforeseen  duplication,  an  in- 
jury to  decorations  and  a  poor  relation  of  electric  wiring 
permanency  to  that  of  other  portions  of  his  building.  The 
rewiring  may  be  necessitated  by  serious  overloading,  by 
contacts,  crosses,  broken  insulation,  the  result  of  mechanical 
interference,  or  may  be  mere  deterioration.  On  the  prin- 
ciple, however,  that  we  rarely  abandon  articles  even  when 
uneconomical  to  use,  the  wiring  is  changed  usually  at  the 
instance  of  the  underwriters,  or  sometimes  of  particularly 
eflScient  municipal  inspectors,  and  the  indefinite  grievance 
of  the  owner  is  directed  at  them. 

Until  underwriters  and  municipalities  restrict  their  recog- 
nition of  anv  other  than  metal-protected  wiring  entirely  to 
dwellings  in  residence  districts,  they  will  be  under  suspicion 
of  much  shortsightedness  if  not  lack  of  good  faith.  An  ap- 
proval of  open  or  concealed  knot  and  tube  work,  only  to  be 
condemned  or  charged  for  in  insurance  ratings  a  few  years  , 
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,:tcr  approval    (^thc   exact   time  before   necessity    for  coii- 
iiiation  ari.~cs  depending  only  on  tlie  cliaracter  of  build- 
construction  and  occupancy),  rightly  lays  the  authority 
-1   recGiiiniending  such  construction   under  strong  disap- 
\al  of  a  hastily  judging  public.     An  attitude  of  reluct- 
c  in  approval  of  such  wiring  or.  better  yet,  an  active 
i-ral  campaign  for  conduit  and  related  construction,  to- 
HT  with  personal  conterence  with  building  owners  and 
tien  recommendations  to  that  end,  will  justly  place  the 
crwriter    in    a    position    of    vantage    in    the    few    cases 
re  diplomacy  and   persistence  still    fail   to  bring  about 
adoption  of  the  permanent  construction.     The  niunici- 
..n\  which  has  reached  the  point  of  adopting  restrictions 
-hculd  rapidly  arrive  at  a  point  w-here  consideration  of  fu- 
j-ure  welfare  is  effective  enough  to  produce  a  conduit  re- 
■Tfment  for  new  and  rewiring. 
i;iite  recently  in  Colorado  .springs,  Col.,  a  bitter  if  futile 
,.-k  was  made  upon' one  of  the  best  considered  and  most 
-ervative  electrical  ordinances  in  the  country,  contain- 
the  conduit   prevision    througficut   fire   limits  and    for 
iiibling  occupancies  within  city   limits,  bringing  up  as 
iDcnt  that  underwriters   made  no  extra  charge  where 
lor   forms   of   construction    were   employed.      The   city 
trician  simply  stated  that  the  city  should  certainly  stand 
permanent  safety  if  underwriters  did  not  and  that  in 
pinion  the  time  would  shortly  come  when  underwriters 
!ld  distinguish  in  rate  between  enduring  and  frail  types 
Airing  and  avoid  the  subsequent  ill  feeling  produced  by 
r  condemnations  of  the  latter  construction  after  it  has 
cred  the  vicissitudes  to  which  it  is  by  nature  subject. 
n    spite   of    the    possible    ultra-conservatism    of    under- 
;ers   toward    abandonment    of   early    standards,   except 
ere  proved  initially  hazardous,  their  grrwing  champion- 
'  cf  conduit  ordinances   and   emphasis   on    its   ultimate 
'.ranee  benefits  seem  to  herald  their  recognition  of  its 
cr  measure  of  fire- hazard.    The  more  progressive  serv- 
companies   are   equally   desirous   of   ^voiding  any   sus- 
lon  of  comparative  frailty  in  wiring  and  strongly  back 
conduit  movement. 

pon    reinspectirn    work    the   municipality    should    enter 
ii  thoroughness  and  require  the  corrected  installation  to 
iiinate  all   temporary    features  of   every  kind.     .\n   ex- 
■'tive  treatment  in  the  first   reinspecticns  will  obviate 
essity  for  great  frequency  of  following  ones.     The  use 
flexible  curd  instead  of  permanent  construction  for  ad- 
■nal  lamps,  the  use  of  pendants  and  even  lack  of  guards 
'  re  stock  is  handled  at  or  above  the  lamp  level,  the  use 
ijaper  lamp  shades,  the  overloading  of  circuits  and  feed- 
by  additional  lamps,  motors  or  heaters,  the  installation 
!ome-made  time  switches,  displays,  etc.,  all  are  common 
-es  of  even  the  best  installed  wiring  systems,  and  of 
Tse  are  more  numerous,  because  more  easily  attached, 
he  less  protected  forms  of  w-iring.    The  above  faults  are 
ommon  as  to  seem  to  many  concerned  in  energy  supply 
1  even  in  wiring  inspection  to  be  inherent  to  the  interior 
'lications  of  electrical  energy.    Too  often  inspections  of 
L,'e  new  additions  or  changes  in  the  building  wiring  are 
ie  perhaps  conscientiously  but  with  absolute  disregard 
'  the  growing  defects  of  the  original  system, 
his  attitude   is   responsible    for  the   respectable  list  of 
-  and  fire  loss  and  the  unsatisfactory  service  vyhich  still 
.ittributable   to   modern    wiring   and   which   many   times 
^nishes  excuse  if  not  reason   for  unpleasant  citations  by 
ers  cf  other  illuminants.     The  attitude  is  due  to  an  un- 
<cted  interest  rather  than  lack  of  interest  and  partially 
I  lie  unfortunate  system  so  generally  adopted  by  our  cities 
ich  fosters  the  concentration  of  effort  by  municipal  in- 
•ction  departments   too   largely   on    income   increase   as 
-  linst  actually  greater  returns  to  the  nnmicipality  in  more 
-ily  maintained  wiring  and  reduced  fire  losses. 
Ivecently  in  a  Western  city  a  manufacturer  of  gasoline 
-'hting  systems  leased  one  of  two  exactly  similar  buildings, 
ected  adjoining,   equipping  his   building   with   a   hollow- 


wire  gasoline  system.  The  other  buililing  possessed  a  C(jn- 
duit-wiring  system.  The  gasoline  arrangements  subjected 
the  one  building  to  extra  insurance  charges.  Within  the 
year  a  small  fire  occurred  through  the  abrasion  of  insula- 
tion on  a  flexible  cord  in  contact  with  stock  in  the  elec- 
trically illuminated  building.  .\n  easily  avoidable  and  non- 
inherent  wiring  delect  thus  became  responsible  for  many 
harmful  comparisons. 

In  a  majority  of  cities  the  only  check  on  abuse  or  de- 
fective additions  to  standard  wiring  is  the  very  irregidar 
reinspection  of  buildings  by  underwriters  to  report  on 
changed  conditions  of  occupancy.  Even  then  it  is  often 
inadvisable  to  apply  insurance  charges  for  minor  defects, 
and  the  owners  or  occupants  will  consider  the  lack  of 
charge  to  offset  the  recommendations  of  underwriters  for 
re-standardization. 

The  problem  is  essentially  for  the  municipality  and  is 
being  gradually  so  recognized  and  worked  out  in  our  better 
regulated  cities.  When  by  educative  processes  our  mu- 
nicipalities come  to  require  initial  conduit  construction  and 
enforce  its  proper  maintenance  a  degree  of  permanence 
and  safety  will  be  given  interior  wiring  which  will  add  to 
the  convenience,  variety  and  attractiveness  of  electrical 
applications  that  sustained  cheapness  which  has  up  to  this 
time  delayed  their  more  general  adoption.  We  will  have 
our  entire  urban  population  customers  instead  of  the  pres- 
ent 20  per  cent  to  6o  per  cent,  and  the  amount  per  capita 
now  spent  en  rewirings  and  electrical  fire  losses  will  be 
diverted  to  investment  in  new  applications  of  electricity  and 
to  the  replacement  of  other  illuminants.  For  this  result  we 
require  a  more  aggressive  co-operation  of  electrical  inter- 
ests toward  permanent  construction,  the  elimination  of  frail 
appendages  wherever  possible  and.  most  of  all,  the  develop- 
ment of  the  reinspection  idea  and  its  general  rigid  adop- 
tion throughout  the  country.  In  the  early  accomplishment 
of  this  result  electrical  engineers  and  organizations  will  be 
doing  good  pioneer  work  for  the  conservation  of  our  created 
n^aterial  wealth. 


RECENT  TELEPHONE  PATENTS. 


UNIVERSAL  CORD  CIRCUfT. 

When  magneto  and  common-battery  lines  are  terminated 
upon  the  same  switchboard  position  the  connecting-cord 
circuit  must  usually  be  arranged  so  as  to  be  operable  with 
cither  class  of  lines  to  which  it  is  to  be  connected.  Such  a 
condition  similarly  exists  where  toll  lines  and  ccmmon-bat- 
tery  exchange  lines  are  to  be  interconnected.  The  adjust- 
ment of  the  cord  circuit  is  sometimes  accomplished  by 
manually  operated  keys,  the  operator  being  trusted  to  switch 
for  any  particular  conditioil  of  the  connection.  In  other 
cases  the  switching  is  made  automatic  by  arranging  relays 
to  perform  the  circuit  changes.  To  accomplish  this  the 
relays  respond  or  remain  stationary  according  to  the  line 
jack  to  which  the  cord  pair  is  plugged. 

Since  each  of  these  systems  has  points  of  superiority  not 
possessed  bv  the  other,  the  two  methods  can  be  combined  to 
advantage  to  meet  all  conditions,  as  has  been  done  by  Mr. 
E.  D.  Hall,  of  Xew  York  City.  He  arranges  a  manual  key 
to  make  certain  alternative  conditions  and  supplements  this 
with  a  relay  which  performs  its  function  irrespective  of  the 
position  of  the  manual  key.  Mr.  Hall  has  obtained  a  patent 
for  his  circuit,  which  he  has  assigned  to  the  Western  Elec- 
tric Company. 

PHAKTOM-CIRCUIT  SYSTEM. 

.\  phantom  circuit  is  obtained  by  so  associating  repeating 
or  retardation  coils  with  each  of  two-wire  or  physical  cir- 
cuits that  a  third  non-interfering  circuit  is  formed  In 
order  to  accomplish  this  effect  a  neutral  point  must  be 
founded  for  each  physical  circuit  to  which  the  terminal  of 
the  phantom  is    attached.     The  establishment  of  this  neu- 


ELECTRICAL     WORLD. 


Vol..    58.   Xii 


tral  forms  part  of  t!ie  novelty  of  the  present  system,  which 
has  been  patented  by  Mr.  H.  O.  Rugh  and  is  assigned  to 
the  Sandwich  Electric  Company.  He  makes  a  bridge  across 
the  physical  circuit  near  its  end,  this  bridge  consisting  of  a 
condenser,  two  exactly  similar  retardation  coils  and  a  sec- 
ond condenser.  The  link  between  the  coils  is  chosen  as  the 
neutral  point,  being  brought  to  this  condition  by  making  the 
condensers  adjustable.  A  further  feature  is  the  signaling 
system.  A  bell  is  arranged  with  its  circuit  held  open  by  a 
continuously  energized  relay.  This  relay  has  its  circuit 
carried  through  both  the  front  and  back  contacts  of  a  sec- 
ond relay,  the  winding  of  which  is  in  turn  connected  with 
the  phantom.  An  intermittent  current  on  the  phantom 
causes  a  vibration  of  the  armature  of  the  connected  relay, 
the  armature  of  which  releases  the  bell-control  relay.  This 
closes  the  bell  circuit  to  signal  the  phantom  station. 

REPEATER  CIRCUIT. 

In  the  accompanying  illustration  there  is  shown  a  re- 
peater circuit,  the  invention  of  IMr.  W.  Anderson,  of  Long- 
dale.  Okla.     From  the  sketch  it  will  be  seen  that  the  re- 


Telephone    Repeater. 

peater  is  of  the  telephone-microphone  type  and  that  the 
two  elements  are  so  connected  to  the  circuit  as  to  be  in 
series,  the  idea  being  to  have  the  incoming  and  reinforcing 
currents  in  unison. 

PARTY-LINE  SET. 

With  multi-party  circuits,  such  as  rural  lines,  the  battery 
is  frequently  quickly  run  down  uselessly  because  of  "listen- 
ing-in" on  the  line.  To  obviate  this  Mr.  R.  C.  Smith,  of 
Homer,  Mich.,  has  patented  a  set  in  which  the  hook  switch 
does  not  close  the  local-battery  circuit.  This  must  be  sepa- 
rately closed  by  a  push  switch  which  locks  in  the  closed 
position.  When  the  receiver  is  restored  to  the  hook  the 
push  switch  is  then  automatically  released. 

BELL-LESS  SIGNALING  SYSTEM. 

Mr.  G.  C.  Cummings,  of  Western  Springs,  111.,  is  the 
patentee  of  a  signaling  system  with  which  no  bells  are  re- 
quired. The  hook  switch  is  so  arranged  that  the  receiver 
is  left  in  circuit  when  the  hook  is  depressed.  A  vibratorv 
current  of  high  frequency  sent  out  upon  the  line  will  cause 
the  receiver  to  sing  and  thus  attract  attention. 

DEVICES  FOR  IMPROVING  TRANSMISSION. 

When  telephone  lines  are  loaded  with  distributed  induct- 
ance to  improve  the  transmitting  efficiency  the  insulation 
must  be  kept  high  or  the  leakage  will  not  only  destroy  the 
effect  of  the  coils  in  bettering  transmission,  but  the  coils 
become  a  drag  on  the  circuit.  Considerable  effort  is  being 
made  to  hold  up  the  insulation  of  loaded  lines  under  all 
weather  conditions.  Mr.  L.  W.  Carroll,  of  Anamosa,  la., 
has  approached  the  subject  from  a  negative  direction.  In- 
stead of  holding  up  the  line  insulation  he  has  devised  a 
coil  shunt  the  resistance  of  which  is  subject  to  the  weather. 
The  arrangement  consists  of  an  insulating  carrier  with  a 


double  thread  upon  its  surface.  Each  thread  carries 
helix  of  bare  wire,  one  being  attached  to  each  coil  termin 
As  the  line  leakage  increases  so  does  that  between  t 
helices,  thus  shunting  the  load  coil. 

Mr.  J.  A.  Cuntz,  of  Hoboken,  N.  J.,  has  designed  a 
patented  a  new  form  of  loaded  circuit.  He  includes  in  1 
cable  a  magnetic  core  about  which  the  conductors  of  ea 
jjair  are  wound  in  opposite  directions. 

MISCELLANEOUS  SYSTEM  AND  APPARATUS. 

A  signaling  apparatus  forms  the  subject  of  a  pate 
granted  to  Mr.  A.  J.  Dunton,  of  Ketchikan,  Alaska.  T 
telephone  set  is  so  arranged  that  the  receiver  faces  a 
hangs  just  clear  of  the  transmitter.  When  the  distant  si 
tion  calls  a  relay  operates  to  connect  the  battery  circi 
through  the  receiver  and  transmitter,  whereupon  they  mut 
ally  respond  and  set  up  a  "howl." 

A  return  to  first  principles  is  evidently  favored 
Messrs.  J.  B.  Stemm,  of  Chicago,  and  G.  E.  Slade,  of  Broc 
field.  Mo.,  as  they  have  patented  jointly  a  telephone  systi 
using  magneto  transmission,  one  instrument  serving 
transmitter  and  receiver.  The  coils  of  this  instrument  ; 
stationary,  but  the  core,  which  is  a  small  horseshoe  niagii 
is  secured  to  the  diaphragm,  one  leg  projecting  within 
separate  bobbin  within  which  it  is  able  to  move  witlii 
obstruction. 

A  combined  desk  set  and  desk  lamp  is  patented  by  Mr. 
J.  Kerbel,  of  New  York  City.  The  electric  lamps  and  trai 
mitter  are  within  a  dome  shade  at  the  top  of  the  standa 
the  transmitter  well  up  to  the  apex.  A  hook  switch  vv 
receiver  is  mounted  at  the  usual  height  from  the  base 
the  instrument. 

Mr.  I.  F.  Manny,  of  Milwaukee,  is  the  inventor  of 
step-by-step  selective  system,  the  patent  for  which  is  . 
signed  to  the  Selective  Signal  Company.  An  escapemi 
controlled  by  current  impulses  permits  a  rotation  of  t 
selective  apparatus  to  select  the  desired  station. 

Mr.  Otto  Schmid,  of  Heilbron.  Germany,  has  combii 
with  a  telephone  set  an  apparatus  similar  to  our  duplic; 
sale-slip  register.  The  hook  switch  of  the  telephone 
locked  until  the  paper  in  the  register  is  advanced.  Eve: 
one  is  told  to  record  his  call.  The  next  user  must  advar 
the  paper  to  unlock  the  switch.  Blank  paper  indicates  P' 
sonal  calls.  The  length  indicates  how  many  such  calls  ha 
been  made. 


Letters  to  the  Editor. 


Stream  Flow  and  Forestry. 


To  the  Editor  of  the  Electrical  World: 

Sir: — The  writer,  in  his  Bulletin  on  "The  Flow 
Streams  and  the  Factors  That  Control  It,  with  Special  Ref 
ence  to  Wisconsin  Conditions,"  which  is  the  subject  of  e 
torial  comment  in  your  issue  of  July  15,  has  not  endeavoi 
to  prove  that  deforestation  has  had  no  effect  on  the  flow 
streams.  It  is  a  popular  superstition  that  deforestation  1 
a  radical  eft'ect  on  stream  flow,  and  the  writer  has  1 
deavored  to  ascertain  if  such  effects  are  manifest  in  ' 
flow  of  Wisconsin  streams.  He  has  stated  (see  page  8 
"If  deforestation  has  the  effect  claimed  for  it,  such  eft 
must  be  manifest  within  the  period  discussed  (thirty 
forty  years),  otherwise  we  can  but  conclude  the  effects 
deforestation  .  .  .  are  insignificant  and  unworthy 
consideration." 

The  editorial  comment  on  the  apparent  effect  of  def 
estation  on  the  flow  of  the  Wisconsin  River  is  incompl 
and.  therefore,  misleading.  In  your  discussion  of  the  hi!" 
water  and  low-water  periods  on  this  river  you  have  selec  1 
about  the  only  period  that  would  illustrate  your  point  ' 
regard  to  the  possible  effect  of  deforestation  on  high  wai . 
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al  have  ignored  the  question  of  rainfall,  the  manifest 
c'ise  of  all  stream  flow,  which  is  certainly  a  most  important 
einent  in  the  problem.  Averages  at  the  best  are  of  little 
\  nc.  for  it  is  only  by  careful  consideration  of  the  details 
,  the  problem  that  the  probable  cause  of  observed  results 
c,i  be  determined.  If  there  had  been  added  to  your  pub- 
lied  data  a  statement  of  the  rainfall  for  each  period  you 
■  -I'l  have  little  reason  to  attribute  the  low  water  of  the 
I  fifteen-year  period  to  deforestation;  and  if  you  had 
ired  the  first  and  second  sixteen-year  periods,  your 
ingestion  as  to  the  possible  effects  of  forests  on  floods 
vuld  have  been  reversed. 

i\s  deforestation  is  still  in  progress  in  Wisconsin,  and  to 

i  great  an  extent  as  at  the  beginning  of  the  period  con- 

jlered,  there  seems  to  be  no  reason  why  the  entire  period 

»uld  not  be  considered.     In  the  accompanying  table  the 

\'iter  has  shown  the  days  of  flood  (gage  over  lo  ft.)  and 

w  water  (gage  under  2  ft.)  for  various  periods  within 

cord,  in  order  to  show  how  the  selection  of  the  period 

iiodifv  conclusions.     He  has  in  each  case  also  added 

tal  rainfall  for  each  period,  from  which  it  is  seen  that 

loh  of  the  earlier  periods  the  rainfall  was  almost  20 

(;  cent  greater  than  in  the  later  periods.     This  exceed- 

i?ly  low  rainfall  is  a  logical  reason   for  low-water  condi- 

tns  that  does  not  require  the  addition  of  deforestation  as 

{Further  explanation. 

iThe  direct  relation  between  the  progressive  means  of 
snual  rainfall,  mean  gage  height  and  extreme  low  water, 
ashown  bv  Fig.  68  of  the  Bulletin,  and  the  direct  cause  of 
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c-me  floods  due  largely  to  rainfall  distribution,  as  shown 
ig.  50,  makes  the  detailed  relations  manifest  and  war- 
;  the  writer's  conclusions  "that  while  theoretically  for- 
will  decrease  the  amount  of  precipitation  reaching  the 
.5  surface,  thus  decreasing  the  water  supply  of  streams, 
under  certain  circumstances  may  afford  a  limited  stor- 
vhich  may  aid  in  the  regulation  of  stream  flow,  yet  the 
■  ination  of  the  actual  flow  of  the  streams  of  Wisconsin 
-  no  indication  of  such  effect."  and  "that  if  any  effects 
•ream  flow  have  resulted  from  deforestation,  they  have 
entirely  counteracted  and  obscured  by  the  drainage  of 
hes,  the  clearing  of  farm  lands,  the  second  growth  of 
er  and  brush  or  other  similar  occurrences." 
^e  writer  agrees  with  you  that  the  data  are  incomplete 
unsatisfactory  and  that  much  longer  and  more  detailed 
rvations  are  necessary  before  the  question  can  be  en- 
V  settled.  He  is  further  of  the  opinion  that  different 
lusions  may  be  entirely  warranted  under  different  con- 
ns and  in  different  parts  of  the  country.  He  believes, 
i-ver,  that  a  careful  consideration  of  the  data  he  has 

icsented  will  show  that  no  effects  of  deforestation  are 

nnifest  in  the  flow  of  the  streams  discussed. 

'i  conclusion,  if  the  writer  desired  to  argue  in  favor  of 
current  theory  of  the  importance  of  reforestation  on 
;low  of  streams,  he  would  reverse  your  own  expression 
state  that  he  should  hardly  wish  to  advise  anyone  to 
the  Wisconsin  River  as  an  example  of  the  effects  of 

'  torestation  on  stream  flow. 

D.XXIEL  W.   Me.^d. 
]ladison,  Wis. 


To  the  Editor  of  the  Electrical  World: 

Sir:  The  article  on  "Notes  on  the  Loading  of  Telephone 
Cable  and  Open-Wire  Circuits,"  by  Messrs.  Parker  and 
Cavers,  in  the  issue  of  July  15,  page  165,  appears  to  set 
forth  an  erroneous  theory  and  explanation  of  inductance 
loading. 

The  authors  say:  "The  theory  of  loading  is  so  to  balance 
Inductance  and  capacity  in  a  circuit  that  they  neutralize 
each  other,  and,  as  all  telephone  circuits  contain  far  more 
capacity  than  inductance,  it  will  be  neccs.>;ary  to  introduce 
more  inductance  into  the  circuits."  This  statement  amounts 
to  applying  the  theory  of  lumped  inductance  and  capacity 
in  a  simple-series  circuit  to  the  case  of  uniformly  distributed 
inductance  and  capacity,  with  resistance  and  leakage  also 
distributed,  as  in  a  uniform  line  of  open  wire.  The  two 
cases  are  not  alike.  In  the  last  case  the  inductance  and 
resistance  are  serial  with  respect  to  the  wire,  while  capacity 
and  leakage  are  in  shunt. 

The  ordinary  line  of  open  wire  is  never  distortionless 
except  in  the  critical  case,  long  ago  pointed  out  by  Heavi- 
side,  when 

A=^  (I) 

L         C  ^  ' 

At  the  same  time  the  distortion  in  a  line  composed  of 
conductors  having  unit  magnetic  permeability  is  very  slight 
in  its  ultimate  effect.  It  has  been  stated  by  several  observ- 
ers that  a  little  leakage,  such  as  that  caused  by  moderately 
wet  weather,  improves  the  quality,  and  I  believe  personally 
tliat  it  is  true.  Excessive  leakage,  of  course,  impairs  the 
volume,  because  it  increases  the  attenuation,  but  unless  the 
weather  is  exceedingly  bad  and  the  plant  maintenance  is 
poor,  the  effect  of  low  insulation  on  non-loaded  open  wires 
is  only  noticeable  in  a  very  slight  improvement  of  quality, 
if  noticeable  at  all.  If  the  transmission  is  initially  very 
poor,  as  over  a  long  high-resistance  line,  leakage  then  has 
more  effect,  of  course. 

As  regards  distortion  in  general,  there  is  far  more  of 
it  in  the  terminal  apparatus,  especially  in  transmitters,  than 
there  is  in  open-wire  lines.  In  cables,  however,  the  dis- 
tortion due  to  the  line  is  more  prominent,  because  there  is 
more  capacity  and  less  inductance  than  in  open  wires. 

The  outgoing  impedance  of  an  indefinitely  long  (theoreti- 
callv  infinite)  line  is  numerically 


K 


and  the  angle 


(2) 


(3) 


When  the  leakage  is  zero  and  the  inductance  is  relatively 
large  (increased  artificially),  then 

a  =  a- VIC  (5) 

and  the  outgoing  impedance  is 


K  = 

while  the  angle  becomes 
0  =  tan" 


R 

2>->L 


(6) 


(7) 

which  is  all  derived  from  the  general  theory  of  distributed 
resistance,  inductance,  capacity  and  leakage.  There  is  no 
effect  such  as  the  neutralization  of  capacity  by  inductance, 

at  any  frequency.    The  angle  6  diminishes  as  — -  becomes 

smaller,  but  never  becomes  zero;  and  R  includes  not  only 
the  apparent  resistance  of  the  line  wire,  but  as  well  the 
apparent  coil  resistance  per  mile  of  line. 
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Fig.  2  (reproduced  herewith)  does  not  appear  to  be  tlc- 
rived  from  the  expression  for  attenuation,  in  terms  of  re- 
sistance, inductance  and  capacity.  As  a  matter  of  fact, 
aerial  lines  have  been  loaded  with  coils  having  0.25  henry 
each,  spaced  2  miles  apart,  or  more  than  o.i  henry  per  mile. 
and  there  is  no  observed  loss  of  efficiency  by  heavy  loading. 
But  the  difficulties  with  heavy  loading  are  threefold:  First, 
the  gain  becomes  relatively  less  as  the  loading  becomes 
heavier,  because  of  the  added  coil  resistance  along  with 
the  added  inductance.  In  the  next  place,  heavy  loading 
results  in  high-line  impedance  and  greater  losses  from 
leakage.  Lastly,  heavy  loading  results  in  greater  reflection 
losses  at  terminals.    And,  of  course,  it  costs  more. 

A  spacing  of  8  miles  has  been  adopted  in  American  aerial 
practice  because  it  fits  the  requirements  of  the  transposi- 
tion system  now  employed  as  standard.  At  the  same  time, 
the  gain  in  transmission  is  substantially  as  much  as  with 
heavy  loading. 

The  quality  of  loaded  aerial  lines  is  no  better  than,  and 
probably  not  quite  as  good  as,  the  quality  on  non-loaded 
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lines.  In  the  case  of  cables,  however,  the  qualit\  under- 
goes a  marked  improvement  by  loading. 

The  air-core  coil  has  been  tried,  and  was  abandoned  for 
several  reasons.  One  difficulty  lies  in  securing  insulation 
and  durability  under  weather  exposure,  without  the  use  of 
metal  housing  or  protection.  Another  is  the  fact  that  nails, 
screws  or  pieces  of  solid  metal,  anywhere  within  the  field, 
raise  the  apparent  resistance  appreciably.  Still  another  is 
the  inability  to  obtain  as  low  a  resistance  as  is  possible 
with  the  iron-core  coil,  if  properly  constructed. 

The  insulation  problem  requires  particular  attention,  as 
American  experience  demonstrates.  Porcelain  insulators 
of  a  larger  pattern  have  been  employed  in  place  of  the  old 
pony  glass,  with  much  improved  results.  Maintenance  re- 
quires more  attention  for  the  same  reason,  and  for  the 
further  reason  that  loaded  circuits  must  be  carefully  bal- 
anced in  order  not  to  produce  cross-talk  or  inductive  dis- 
turbances and  noises. 

Chicago.  III.  Fr.\nk  F.  Fowle. 


Improving    Telephonic    Transmission    by    Use  of  Re- 
peating Coils. 


To  the  Editor  of  Electrical  World: 

Sis  : — After  reading  your  editorial  comment  in  the  issue 
of  July  15  on  the  valuable  paper  on  ''The  Commercial 
Loading  of  Telephone  Circuits  in  the  Bell  System,"  by 
Mr.  Bancroft  Gherardi,  printed  in  full  in  the  July  Proceed- 
ings of  the  A.  I.  E.  E.,  I  am  led  to  communicate  an  appli- 
cation of  the  use  of  ratio-wound  telephone  repeating  coils 
in  connection  w-ith  telephone  circuits  having  high-capacity 
cables  as  a  part  thereof,  hoping  that   my  experience   may 


prove  of  use  to  others  having  similar  conditions  to  i  i 
come. 

The  problem  of  securing  satisfactory  transmissioi 
Iween  Seattle,  Wash.,  and  Port  Townsend,  Wash.,  w 
serious  question,  inasmuch  as  there  is  a  5-mile  lengt 
single-conductor  government-type  telegraph  cable  fon 
the  link  of  the  circuit  between  Point  Edmond  and  .'' 
Cove  Point  in  Puget  Sound.  This  type  of  cable  ha 
electrostatic  capacity  of  0.40  microfarad  per  mile  and  : 
sistance  of  7.45  ohms  per  mile,  the  total  capacity  I 
2  microfarads  and  the  total  resistance  37.25  ohms, 
wire  distance  (No.  10  copper)  from  the  shore  en 
Seattle  is  20  miles,  and  the  wire  distance  from  the  far 
to  Port  Townsend  is  40  miles,  2  miles  of  the  latter  b  . 
through  cables  similar  to  the  above,  looped  and  croj 
Hoods  Canal.  The  later  twin  cables,  being  relatively  s 
and  of  approximately  one-half  the  effective  capacity  o\ 
to  being  looped,  are  not  a  serious  influence  in  transmis 
However,  since  it  is  necessary  to  have  repeating  coil 
the  shore  ends  of  the  longer  single-conductor  cable 
translating  to  and  from  the  loop  aerial  lines,  this  se( 
of  the  circuit  introduced  disturbances  and  losses  ma 
transmission  almost  non-commercial. 

Transmission  was  very  greatly  improved  in  both  strc 
and  clearness  by  introducing  specially  made  repeating 
having  the  secondary  sections  in  four  balanced  section 
stead  of  two  and  connected  in  multiple.  One  terminr 
the  multiple  secondary  is  connected  to  the  cable  condi; 
and  the  other  to  the  armor  of  the  cable.  The  prir 
windings  in  series  are  connected  to  the  line  wires  in 
usual  way.  It  will,  therefore,  be  observed  that  the 
voltages  are  stepped  down  to  approximately  one-fd 
through  the  cable  and  stepped  up  again  on  leaving  it. 
may  be  said  that  the  same  type  of  coil  was  previously  1 
but  connected  with  the  one-to-one  ratio. 

The  fact  that  the  difference  of  potential  determines 
''charging  current"  and  that  this  current  is  a  functioi 
the  idle  power  surging  due  to  the  capacity  of  the  cable 
the  writer  to  adopt  this  method  of  suppressing  such  In 

Though  there  is  one  station  between  Seattle  and  I 
Edmond  and  four  stations  between  Apple  Cove  Point 
Port  Townsend,  ringing  by  pole-changer  or  hand  gener 
is  satisfactory.  The  bells  have  a  resistance  of  1600  0 
and  have  2-microfarad  condensers  in  series.  The  ref 
ing  coil,  which  is  of  the  toroidal  type,  has  a  total 
ondary  resistance  of  30  ohms  of  No.  26  wire,  1200  ti 
The  total  primary  resistance*  is  35  ohms  of  No.  25  v 
1200  turns.  Thus  the  secondary  resistance  with  wiml 
multiplied  is  1.875  ohms. 

A  like  connection  to  a  single-conductor  cable  of 
same  type  is  made  between  Point  Defiance,  near  Taci 
Wash.,  and  Vashon  Island,  a  distance  of  5  miles.  In 
instance  a  similarly  wound  repeating  coil  of  the  same  n 
is  used.  The  latter  coil  has  a  higher  talking  efficic 
though  a  low^er  ringing  efficiency  than  the  other,  but  1 
ringing  efficiency  in  this  case  is  not  required.  While 
coils  used  are  specially  made  to  be  connected  in  the  one 
four  ratio,  the  standard  coils  of  this  type  made  in  t 
section  windings  may  have  the  windings  on  the  cable 
connected  in  multiple,  thus  giving  a  one-to-two  r: 
Even  this  ratio  made  a  decided  improvement  in  transi 
sion.  It  is  to  be  observed  that  the  cables  to  which 
scheme  is  applied  have  a  relatively  low  resistance  an 
relatively  high  electrostatic  capacity. 

While  the  application  above  is  made  to  single  condiic 
grounded,   a   similar   improvement   may  be   expected  u 
loop   circuits.      It   should,    however,   not  be   lost  siglii 
that  introducing  two  coils  where  they   are  not  inhere 
required   introduces   losses   of   from    ■^2    mile  to    iVz  " 
standard   cable   equivalent,   and   some   coils   on  the  nia   ' 
introduce   much   more;   therefore  the   losses  introduceiM 
the  coils  may   in  cases  overbalance  the  advanta.ges  soi  1' 
to  be  gained  by  their  use. 
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t  is  sometimes  possible  so  to  arrange  the  cord  circuits 
oswitchboards.  particularly  if  the  common-battery  system 
iiused,  that  the  ratio  advantages  may  be  gained  with- 
o  the  use  of  extra  coils  at  tlie  cable  terminals.  I  have  in 
niid  where  a  long  cable  connects  two  conimon-battery  ex- 
c*.nge«  and   wlit-rc   it   is  necessary   to  use   repeating  coils 


in  the  switchboard  due  to  certain  methods  of  transmission 
or  in  order  to  avoid  the  noise  due  to  an  unbalanced  con- 
dition such  as  might  exist  if  direct  metallic  connection  were 
made  to  lines  over  considerable  distances  or  over  territory 
subject  to  electrical  disturbances. 

Porthtid.  Ore.  H,  M.  Frienm  v. 
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Generators,  Motors  and  Transformers. 

ing  Slif-Ring  Iiidiiction  Motors. — II.  J.  S.  Heather. 

author   calls   attention    to    the    purely    transformer 

1-'  of  the  induction  motor  which  render  it  the  elec- 

alent  of  a  stationary  transformer  of  high  leak- 

ce  and  variable  secondary  load  resistance.    He 

.>-;mg  the  machine  by  varying  the  resistance  in 

i-ondar>-  circuit,  while  keeping  the  rotor  stationary. 

put  losses,  output  efficiency,  etc.,  can  then  be  calcu- 

is  though  the  machine  were  a  transformer,  correc- 

eing  made  for  the  friction  loss  of  the  machine  run- 

is   a   motor.     This   method    requires   only   electrical 

rements   and   the   use   of  only   one   machine   without 

-Lond.  Electrician,  July  21. 

Induction  Generator. — J.  H.  Morecroft. — An  an- 
of  the  operating  characteristics  of  the  induction 
tor,  which  is  an  induction  motor  driven  above  syn- 
iis  speed.  The  analysis  is  based  essentially  on  the 
•led  circle  diagram  of  the  induction  motor  extended 
c  negative  load  range.  Excitation  of  the  machine  by 
condensance  and  operation  of  the  machine  under 
■nditions  are  explained  in  simple  terms. — Columbia 

of  Mines  Quarterly,  July. 

Lamps  and   L^ighting. 

-V'oltage,  Metallic-Filament  Lamps  and   Their  Im- 
V  for  Central  Stations.— An  article  in  which  it  is 
:  out  that  as  a  result  of  the  introduction  of  the  high- 
ly, metallic-filament    lamp   the   situation   of  central 
-    is   now   worse   than   before.     The   only   effective 
is  thought  to  be  to  get  as  consumers  the  niass  of 
who  do  not  use  at  present  either   gas  or  electric 
lit  burn  kerosene  oil.    To  let  them  have  electric  light 
leaply,  the  use  of  lo-cp,  lo-watt,  20  volt  metallic- 
t  lamps  is  recommended,  fed  from  120-volt  to  20-volt 
rmers.      The  Hegner  system  is  advocated,  in  which 
mary  of  the  transformer  is  shunted  by  a  condenser 
;rali2e  the  exciting  current.    Experiments  were  made 
■"  1'"  Central  Laboratory  of  Electricity  in  Paris  with  an 
au -transformer   supplying  current   to   eight   20-cp   lamps. 
\^  I'lit  condenser  the  power-factor  was  0.67:  with  a  con- 
of  I  microfarad  it  was  0.835.  ^^^  current  lagging: 
condenser  of  1.37  microfarads  it  was  0.90,  the  cur- 
iding.    The  condensers  used  for  this  purpose  are  of 
■ize,  requiring  o.i  cubic  decimeter  space  per  micro- 
"u      They  are  tested  at  700  volts  and  are.   therefore, 
peiectly  safe  at  1 10  volts  or  220  volts.    .Such  installations  are 
prtided  with  prepayment  meters.     For  instance,  in- towns 
whre  the  kw-hour  costs  14  cents,  there  would  be  charged 
*'i'  the  prepayment  meter  2  cents  per  100  watt-hours,  of 
*'nh  1.4  cents  is  the  charge  for  the  energy  and  0.6  cent 
the.  charge    for    additional    expenses. — L' Industrie    Elec. 
Jut  10. 

idrfow  Measurements  and  Units. — Konr.ad  Xordek. — 
Tohodify  the  formation  of  .shadows  in  a  lighting  installa- 
tio:two  means  may  be  used:  Either  subdivide  more  or  less 
thtlnumber  of  sources  of  direct  light  or  make  use  of 
indect  light.  In  general,  both  methods  are  made  use  of. 
Th^ author  first  defines  "diffusion."  Tf  the  light  comes 
fro  a  single  source  of  direct  light,  the  diffusion  is  D  —  o. 


If  the  light  is  infinitely  subdivided,  that  is,  perfectly  indi- 
rect or  diffused,  the  diffusion  is  D^i.  In  all  other  cases 
the  diffusion  has  a  value  between  zero  and  unity.  A 
shadow  is  decreased  illumination  due  to  the  screening  off 
of  the  light  which  comes  from  one  or  more  sources  of 
light.  If  a  source  of  light  .{.  producing  an  illumination  a, 
is  screened  off,  the  "shadow  eft'ect"  ("Beschattung")  is  a. 
The  "shadow-  intensity"  ("Schattentiefe")  depends  not  only 
on  the  shadow  effect,  but  also  on  the  original  illumination 
(which  exi.sted  when  no  sources  of  light  were  screened  off). 
The  reason  is  that  a  shadow  is  a  contrast  perception :  with 
a  total  original  illumination  of  11  lux  a  single  shadow  of 
10  lux  produces  almost  darkness,  while  with  a  total  original 
illumination  of  1000  lux  a  single  shadow  of  10  lux  is 
hardly  perceptible.  Shadow  intensity  «■  is,  therefore,  de- 
fined at  the  ratio  of  the  shadow  eft'ect  a  to  the  total 
original  illumination  E;  that  is,  a  =  a-^£.  hence  is  always 
smaller  than,  or  equal  to,  unity.  "Shadow  brightness" 
("Aufhellimg"  des  Schattens)  is  the  ratio  of  the  illumina- 
tion which  exists  in  the  shadow  to  the  total  original  illumi- 
nation =  (£ —  a)-^£=i — a.  Hence,  shadow  intensity 
=  I  —  shadow  brightness.  In  an  analogous  way.  "shadow- 
ness"  ("Schattigkeit")  5"  is  defined  by  the  relation 
S=:i — D,  or  shadowness  =  i —  diffusion.  For  perfect 
diffusion,  D  =  i,  the  shadowness  is  S  =  o.  For  the  case 
of  one  single  source  of  light,  D  =  o,  the  shadowness  is 
i"  =  I.  The  author,  therefore,  introduced  the  following 
svstem  of  terms  and  units: 


Shadow  eft'ect  a 
Shadow    intensitv    a  h- 
\  —  (E  —  a)  -^E 
Shadowness  S  ^  i  —  D 


E  = 


Total  original  illumination  E 
Partial  illumination  E  —  a 
Shadow   brightness    (E  —  a) 

-=-£ 

Diffusion  D 

The  author  then  endeavors  to  give  a  general  formula  for 
the  shadowness  in  a  single  point  (or  rather  in  an  infinites- 
imal area).  The  shadowness  is  determined  by  the  number 
and  intensity  of  the  dift'crent  shadows  l,  2  ..  «.  Every 
source  of  direct  light  produces  a  "partial  shadow"  when 
.screened  off.  Indirect  light  produces  no  shadow.  The 
author  shows  that  the  shadowness  5"  can  be  given  by  the 
fornuila 

S  =  »,''  4-  "j*"  +  .  .  ""'' 
where  a,  "-..O;  .  .  are  the  partial  shadow  intensities, 
",  =  a, -h£,  etc.  If  all  «  partial  illuminations  are  equal, 
then  the  shadowness  5  =  (i/n)p"'.  In  this  case  the  value 
of  the  shadowness  becomes  a  minimum.  To  use  these 
formulas  it  is  necessary  to  know  the  value  of  />.  From 
physiological  considerations  the  author  concludes  that  /> 
cannot  be  unity,  and  he  shows  how  it  may  be  possible  to 
decide  experimentally  whether  />  =  2  or  is  larger  than  2. 
For  the  present  p  may  be  taken  =  2  for  all  practical  pur- 
poses, as  the  simplest  possible  assumption  which  docs  not 
contradict  any  of  the  other  assumptions.  A  discussion  of 
applications  of  this  theory  is  promised  for  a  later  paper. — 
Elek.  Zcit..  June  22. 

Generation,   Transmission   and   Distribution. 

Kootenay  River  Hydroelectric  Plants. — L.  .A.  Ca.mi'Uki.l. 
— .An  illustrated  description  of  the  plants  of  the  Kootena)' 
Power  &•  Light  Company,  at  Upper  Bonnington  Falls  and 
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Lower  Boniiiiigtoii  Falls.  The  plant  at  the  former  place 
has  a  rating  of  16,000  hp  and  that  at  the  latter  4000  hp 
in  turbines  driving  60-cycle,  three-phase  generators.  The 
company  owns  a  third  plant  at  Grand  Forks,  on  the  Kettle 
River,  the  rating  being  3900  hp.  Energy  is  transmitted  at 
20,000  volts  and  60,000  volts.  Descriptions  are  given  of 
the  various  uses  to  which  the  energy  is  put  throughout  the 
Kootenay  District. — Toronto  Elec.  News,  August. 

Bow  River  Plant  of  Calgary  Poiver  Company. — An  illus- 
trated description  of  the  apparatus  and  55-mile,  55.000-volt 
transmission  lines  between  Horseshoe  Falls,  on  the  Bow 
River,  and  c'algary,  Canada.  The  ultimate  equipment  will 
have  a  rating  of  20,000  hp.  The  initial  installation  consists 
of  two  3750-lip  turbines  driving  two  2500-kw,  three-phase, 
60-cycle,  12,000-volt  generators.  The  transmission  lines 
are  of  aluminum  cable,  supported  on  pin-type  insulators 
mounted  on  wooden  poles.  An  overhead  grounded  wire  is 
carried  on  each  pole. — Toronto  Elec.  News,  August. 

Water-Powers  on  the  Winnipeg  River. — E.  A.  GRAHAAt. 
— The  discharge  of  the  Winnipeg  River  is  35,500  cu.  ft.  per 
second  as  a  mean,  the  maximum  being  55,000  and  the 
minimum  16,000.  Of  the  fourteen  falls  along  the  river 
between  its  junction  with  the  English  River  and  the  lake 
at  least  four  can  be  utilized  profitably  for  power  develop- 
ment, as  follows :  Point  du  Bois,  45  ft. ;  Slave  Falls,  25  ft. ; 
Grand  Bonnet  Falls,  48  ft.,  and  Silver  Falls,  45  ft.  The 
total  available  power  at  the  minimum  flow  is  estimated  at 
375,000  hp.  At  Point  du  Bois  26,000  hp  is  now  being  used, 
while  arrangements  have  been  completed  for  utilizing  the 
power  at  Grand  Bonnet  Falls. — Toronto  Elec.  News, 
August. 

Factory  Loads  for  Central  Stations. — Luther  L.  Perry. 
— An  article  containing  practical  hints  on  methods  for 
securing  factory  motor  loads  for  central  stations.  The 
average  factory  manager  is  attached  to  his  private  plant 
and  is  unwilling  to  concede  the  numerous  advantages  of 
central-station  sen'ice,  principally  because  he  is  unac- 
quainted with  them.  The  saving  to  be  secured  by  employ- 
ing central-station  service  must  be  proved  conclusively  to 
the  factory  manager  before  he  will  abandon  his  isolated 
plant.  To  determine  definitely  the  relative  cost  of  isolated 
plant  and  central-station  service,  generalities  must  be  cast 
aside  and  the  problem  attacked  in  a  logical  and  thorough 
manner.  After  an  engineer  has  investigated  a  private 
plant  his  findings  should  be  presented  to  the  plant  manage- 
ment in  condensed  form,  arranged  systematically  and  defi- 
nitely. The  writer  suggests  that  such  a  report  be  ar- 
ranged in  the  following  order:  Description  of  the  physical 
plant,  its  functions,  tests,  analysis  of  the  present  yearly  cost 
of  isolated-plant  service,  how  to  apply  central-station  serv- 
ice, estimated  yearly  cost  of  central-station  service,  compari- 
son of  the  cost  and  the  effectiveness  of  the  existing  and 
the  proposed  systems  of  motive  power.  An  abstract  is 
given  of  a  typical  report,  in  which  it  is  shown  that  the 
present  annual  cost  of  $28,347  in  a  certain  isolated  plant 
could  be  reduced  to  $23,324  with  central-station  service, 
the  saving  of  about  $5,000  being  200  per  cent  interest  on 
the  net  cash  outlay  for  changing  from  isolated  plant  to 
central-station  service. — Elec.  Jour..  July. 

Traction. 

Electric  Traction  in  England. — G.  H.  J.  Hooghwinkel. — 
An  abstract  of  a  paper  read  at  the  Congress  of  the  Tram- 
ways and  Light  Railways  Association,  at  Edinburgh.  In 
outlining  the  reasons  why  electric  traction  in  England  re- 
mains stationary,  the  author  shows  why  railway  enterprise 
does  not  pay  in  England  as  it  does  on  the  Continent.  In 
order  to  make  small  railway  undertakings  pay  many  altera- 
tions must  be  made,  including  the  adoption  of  the  bow 
collector,  light  single-deck  cars  and  a  more  elastic  form  of 
track  construction. — Lond.  Electrician,  July  21. 

Aluminum  Coils  for  Railway  Motors. — A  note  on  the  use 
of  aluminum  in  place  of  copper  for  coils  in  railway  motors. 


The  weight  varies  from  50  per  cent  to  55  per  cent  of  co]  1 
In  the  cost  of  manufacture  there  is  also  a  considerable  i 
ing,  it  being  shown  that  a  copper  coil  weighing  68.2  lb.  1 1 
$21.40,  and  an  aluminum  coil  weighing  33  lb.  costs  $& 
the  renewal  of  the  coil  there  is  a  saving  in  favoi 
aluminum  of  $3.60. — Supplement  to  Lond.  Electrit 
July  21. 

Installations,  Systems  and  Appliances. 
Automatic  Friction  Clutch. — An  illustrated  descriptio 
the  Broadbent  automatic  friction  clutch,  which  is  par 
larly  applicable  to  electric  motors.     The  clutch  comp  - 


I>riving  Shaft. 


Fig.  1 — Section  Through  Clutch. 

a  central  boss  keyed  to  the  motor  shaft  and  carrying 
tion  shoes  held  in  suitable  slides.  Under  the  actio 
centrifugal  force  these  shoes  move  outward  as  the  ; 
of  the  motor  increases  and  they  gradually  engage  wit! 
internal  rim  of  the  clutch  pulley,  by  which  the  torqi 
transmitted  to  whatever  machinery  is  being  driven, 
acceleration  of  the  outer  portion  of  the  clutch  is 
gradual,  and  when  driving  at  full  speed  there  is  no 
The  clutch  can,  however,  be  designed  to  slip  under  < 
load,  and  in  this  capacity  checks  undue  strain  upon 
motor  and  shafting.  The  clutch  acts  as  a  flexible  couf 
in  that  it  prevents  shocks  or  load  variations  from  1 
transmitted  to  the  motor.  The  renewable  portions  0 
clutch  are  comparatively  inexpensive  and  can  be  rep 
in  a  few  moments.  They  have  a  long  life  under  the 
severe  working  conditions.  The  form  of  clutch  illust 
in  Fig.  I,  in  which  springs  are  used,  is  made  so  tha 
engagement  of  the  motor  with  the  outer  portion  0; 
clutch  takes  place  only  at  a  certain  predetermined  spe 
Sup.  to  Lond.  Electrician,  July  21. 

Steam-Turbine  Problems. — After  referring  to  the  ; 
lems  involved  in  the  design  of  steam  turbines  for  dr 
low-speed  or  moderate-speed  machinery,  a  descriptii 
given  of  the  latest  type  of  De  Laval  turbine  and  redi 
gear.  The  article  is  well  illustrated. — Lond.  Electr, 
July  21. 

Electric  Drills. — An  illustrated  description  of  va 
types  of  electric  drills,  their  construction  and  ns 
L' Industrie  Elec,  June  10. 

Wires,  Wiring  and  Conduits. 

Cable  Jointing. — Walter  E.  Rogers. — An  article  g 
directions  in  detail  for  making  joints  in  lead-covered  c; 
The  author  gives  much  attention  to  the  making 
"plumber's  wiped  joint"  in  the  lead  covering.  In  Fig 
shown  a  special  clip  for  bonding  the  sheath  on  a 
armored  cable  which  is  said  to  have  proved  very  satisfa 
in  practice.  The  flanged  cones  A,  A  are  of  cast  iron, 
in  a  horizontal  plane,  the  two  halves  of  the  cones  for 
a  butt  joint  similar  to  the  butt  of  the  brasses  in  a  high- 
engine  cross-head.  The  provision  of,  or  rather  the  u; 
a  butt  joint  insures  that  as  the  outer  flanges  B.B  are  [ 
up  the  cones  A,  A  do  not  pinch  the  lead  cable  slee' 
sheath.    The  upper  part  of  the  figure  shows  opposite  I 
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in  clip  cones  connected  by  means  of  a  wrouglu-iron  side 
itfi  whereas  the  lower  half  of  the  figure  shows  the  flanges 
he  together  by  bolts,  the  whole  being  electrically  con- 
nced  by  a  copper  bond,  either  flexible  or  solid.  Flanges 
AA  should  be  notched  or  toothed  to  receive  the  side  rods, 
B      A  A 


Fig-    2 — Special    Bonding    for    Wire-Armored    Cable. 

ianges  B.  B  must  have  drilled  holes,  and  these  same 

liases  should  be  slipped  over  the  cable  before  the  joint  is 

mie.     For  B  B  flanges  use  can  be  made  of  ordinary  gas 

flaj^'s,  the  thread  being  removed  in  a  lathe  and  a  cone 

fo  led  where  the  thread  has  been  obliterated.     The  whole 

of  le  bonding  fittings  should  finally  be  thickly  coated  with 

mpound.     The  author   claims   that   this  method   of 

:;  is  superior  to  and  more  lasting  than  any  form  of 

lip  arrangement. — Lond.  Elec.  Rcz'iezv,  July  21. 

Electrochemistry  and  Batteries. 

.iignelic  Separators. — An  abstract  of  a  paper  by  L.  B. 
W>dworth,  read  before  the  South  African  Institute  of 
El'trical  Engineers,  dealing  particularly  with  magnetic 
sejrators  suitable  for  application  in  the  concentration  of 
tinires.     .\mong  the  types  of  separators  described  is  the 


proved  Separator. 


W-nerill-Rowland  apparatus,  which  is  provided  with  cross 
M  traveling  at  right  angles  to  the  main  conveyor  belt, 
Ufx.  which  the  ore  is  fed  from  the  hopper.  The  magnetic 
pafcles  are  held  to  the  underside  of  the  cross  belts  by  the 
maietic  field.  One  disadvantage  in  operation  of  a  sep- 
ari)r  of  the  cross-belt  type  is  that  the  particles  change 
the"  direction  of  motion  when  entering  a  separating  zone. 
Th  particles  travel  at  a  certain  speed  and  direction  when 
on  ie  conveyor  belt,  and  the  instant  they  come  under  the 
mtsnce  of  the  upper  magnetic  pole  they  are  drawn  against 
theinder  side  of  the  cross  belt  and  travel  at  increased  speed 
Mdn  a  direction  at  right  angles  to  their  former  direction. 
In  .e  separation  of  tin  ore  the  tin  particles  have  a  tendency 
to  ove  over  on  the  conveyor  belt  to  the  side  where  the 
thr'v-oflF  horns  are,  and  in  many  cases  it  will  be  found  that 
tin.  carried  over.  To  meet  this  objection  the  author  pro- 
pos  the  design  shown  in  Fig.  3,  where  during  separation 
thenagtietic  particles  are  drawn  up  against  the  under  side 
of  le  take-off  belt  of  the  upper-pole  pieces,  and  without 
cha^e  in  direction  of  motion  are  drawn  up  from  the  throw- 
off  loe  until  carried  out  of  the  influence  of  the  magnetic 
fiel'  I-urther  separation  can  be  effected  on  the  spray-pole 
sysm  in  the  case  of  some  classes  of  ores. — Lond.  Elec. 
Eni'tig.  July  20. 

(■tper  Smelting  in  Michigan. — Henry  D.  Conant. — 
An  lustrated  article  on  the  copper-smelting  industry  in  the 
Lai  Superior  district  of  Michigan.  In  the  four  smelting 
pla,s  of  the  district  practically  the  same  means  of  smelting 
are|ised  to-day  as  employed  by  the  Welsh  refiners  fifty 
yea^  ago,  but  the  operation  of  refining  has  been  reduced 
"Oj  an  empirical  proceeding  almost  to  an  exact  science 
conjoUed  by  laboratory  tests.     Descriptions  are  given  of 


the  methods  employed  al  the  present  smelters,  which  differ 
radically  in  certain  particulars. — Columbia  School  of  Mines 
Quarterly,  July. 

Magnetic  Separation  of  Ores. — Lucius  L.  Wittrh. — 
Electromagnets  of  various  sizes  are  employed  successfully 
in  separating  iron  from  zinc  ores  in  the  Missouri-Kansas- 
Oklahoma  district,  and  in  the  zinc  districts  of  Wisconsin 
and  Illinois.  The  present  article  gives  a  description  of  the 
processes  used  in  mills  at  Joplin,  Mo.,  and  Galena,  111. — 
.Mines  and  Minerals,  August. 

Electricity  in  Copper  Smelter. — Leroy  A.  F.\!..mer. — In 
the  Tooele  smelter  of  the  International  Smelting  &  Refining 
Company,  34  miles  west  of  Salt  Lake  City,  Utah,  ex- 
tensive use  is  made  of  electric  motors  for  driving  the 
machinery.  The  motors  are  of  both  the  direct-current  and 
alternating-current  types.  The  generating  station  contains 
two  250-kw,  550-volt  direct-current  generators  and  two 
750-kw,  2200-volt,  three-phase  alternators.  The  author  de- 
scribes the  method  of  sampling  and  handling  ore  by  con- 
veyors and  the  process  of  roasting  and  converting. — Mines 
and  Minerals,  .\ugust. 

Electrophysics  and    Magnetism. 

Electric  Vacuum  Valves. — Oliver  Lodge. — An  account  of 
an  experimental  investigation  of  the  electric  vacuum  "valve," 
which  permits  the  passage  of  electricity  in  one  direction 
only,  or  at  least  very  much  more  readily  in  one  direction 
than  the  opposite.  The  experiments  described  were  per- 
formed with  an  unsymmetrical  tube  provided  with  a  sup- 
plemental path,  in  which  a  tap  was  inserted.  Each  end  was 
made  successively  positive  and  negative,  the  tap  being 
first  open  and  then  closed.  Observations  were  made  of  the 
cathode  rays  produced  and  of  the  local  heating  within  the 
tube.  The  author  stated  that  the  fact  that  conveyors  of 
electricity  have  to  change  in  sign  when  current  passes  from 
a  metal  to  a  gas  or  from  a  gas  to  a  metal,  which  exchange 
can  be  effected  only  by  a  neutralization  or  combination  of 
the  opposite  charges  at  the  bounding  surface,  suffices  to 
account  for  some  of  the  heat  which  is  there  developed. — 
Phil.  Mag.,  July. 

Properties  of  Selenium. — G.  L.  Addenbrooke. — An  ac- 
count of  a  number  of  researches  on  the  physical  properties, 
more  particularly  its  specific  resistance  and  specific  induc- 
tive capacity. — Lond.  Electrician.  July  21. 

Units,  Measurements  and  Instruments. 

High-Tension  Electrostatic  Wattmeters. — Krnk.st  Wil- 
son.— An  abstract  of  a  (British)  Physical  Society  paper 
giving  details   of   the   electrostatic   wattmeter   outlined   on 


Fig.   A — Tendon    Wattmeter. 

page  1573  of  our  issue  for  June  15,  191 1.  A  high-tension 
wattmeter,  the  moving  system  of  which  is  subjected  to 
the  full  voltage  of  the  supply  system,  is  shown  diagram- 
matically  in  F"ig.  4.  The  quadrants  are  connected  to  a 
small  air-cored  generator  G.  which   rotates  in  a  magnetic 
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field  produced  by  and  proportional  to  the  current  A  in  the 
work  circuit.  This  generator  is  driven  at  known  speed  by 
a  small  motor,  which  can  be  either  direct  current  or  alter- 
nating current.  It  was  found  that  when  the  emf  V  impressed 
upon  the  moving  system  is  of  the  order  of  20,000  volts  or 
more  the  quadrants  require  a  considerable  voltage  in  order 
that  accuracv  and  stability  may  be  secured.  In  addition, 
the  brushes  of  the  generator  have  to  be  carefully  adjusted 
so  as  to  eliminate  transformer  action.  The  following  are  a 
few  particulars  of  one  form  of  generator  which  has  yielded 
good  results:  The  armature  is  of  the  two-pole  type  and  is 
wound  with  100  sections,  each  having  fifty  turns  and  an 
area  for  magnetic  flux  of  130  sq.  cm.  The  commutator 
has  100  parts.  The  field  coil  is  built  up  of  copper  strip 
2  in  deep  by  1/32  in.  thick,  and  has  four  sections  connected 
to  blocks  in  such  wise  that  they  can  be  used  in  parallel  or 
series  or  parallel-series  groupings.  The  number  of  turns 
per  section  is  ten.  The  speed  of  rotation  is  3600  r.p.m.. 
and  is  registered  by  a  Hartmann  &  Braun  speed  counter, 
capable  of  detecting  a  variation  in  speed  of  0.3  per  cent. 
The  curve  of  voltage  between  the  generator  brushes  was 
determined  for  various  positions  of  a  rotating  contact- 
maker  fixed  to  the  shaft  of  the  alternator  and  compared 
with  the  curve  of  current  in  the  field  coil.  The  agreement 
was  as  close  as  could  be  demonstrated  by  the  method  of  test 
The  electrometer  in  its  first  form  resembled  Kelvin's  quad- 
rant electrometer.  The  suspension  was  made  of  phosphor- 
bronze  strip,  and  the  vanes,  two  in  number,  were  each  io34 
in.  long  by  about  4  in.  broad  at  their  widest  part.  In  a 
later  form  of  the  instrument  the  quadrant  pairs  are  the 
moving  system  and  are  suspended  by  phosphor-bronze  strip 
between  two  fixed  sectors,  which  are  heavily  insulated  and 
capable  of  withstanding  several-fold  the  normal  voltage  of 
the  instrument.  The  suspended  quadrants  are  95^  in.  in 
diameter  and  are  1^4  in.  from  the  fixed  sectors,  the  instru- 
ment being  designed  for  15,000  volts.  The  instrument  obeys 
the  straight-line  law.  is  accurate  on  low  power-factor  and 
has  a  sensibilitv  ?uch  that  nn   a   scale   50  in.   distant   from 


the  mirror  the  kilowatts  per  millimeter  deflection  are  2 
when  the  generator  field  coils  are  four  ia  series. — I.i  i. 
Electrician.  July  7. 

Telegraphy,  Telephony  and  Signals. 
Train  Dispatching  on  the  Northern  Electric  Railroai  - 
L.  H.  Baldwin. — .Mong  the  third-rail  electric  railway  o| 
ating  between  Sacramento,  Chico  and  Oroville,  Cal.,  il 
distinct  ways   of  communication  have  been  provided: 
dispatcher's  circuit  for  dispatching  trains,  a  straight  111 
neto  telephone  circuit  for  commercial  work,  and  a  !Mi 
telegraph  circuit  for  emergency  work.     The  telegrapli 
struinents  are  looped  from  one  side  of  the  commercial    - 
cuit.  condensers  being  used  to  prevent  interference  \vi 
the  telephone  voice  currents  of  the  calling  currents, 
interconnections  of  the  various  instruments  are  explai 
by  means  of  a  wiring  diagram  and  a  brief  descriptioi 
Jour.  Elcc.  Poiver  and  Gas,  July  22. 


Book  Review. 


EssAis  DES  Machines  a  Courants  Alternatifs.  By 
Ferroux.  Paris:  L.  Geisler.  184  pages,  131  il 
Price,  2.50  francs. 
An  excellent  textbook  on  the  factory  testing  of  all 
nating-current  machines  from  the  engineering  point 
view.  The  work  is  divided  into  nine  chapters,  entitled 
follows :  Special  apparatus  for  measuring  alternating  c 
rents ;  magnetic  tests  of  an  alternator ;  tests  of  all 
nators ;  efficiencies  of  alternators ;  tests  of  transforme 
measurement  of  the  efficiency  of  a  transformer;  tests 
synchronous  motors;  tests  of  asynchronous  motors;  t( 
of  converters  and  commutator  motors.  The  descriptior 
clear  and  the  treatment  largely  geometric  and  vector 
The  book  will  be  useful  to  engineers  constructing  alt 
nating-current  machines  and  interested  in  French  pract 


New  Apparatus  and  Appliances 


RELATIONS    BETWEEN    ELECTRICAL    SALESMEN 
AND  BUYERS. 


At  the  meeting  of  the  Electric  Club  of  Chicago  on  July 
26  Mr.  James  H.  Delany  reported  the  answers  he  had  re- 
ceived to  questions  he  had  put  to  a  number  of  purchasing 
agents  in  relation  to  the  characteristics  of  electrical  sales- 
men. These  purchasing  agents  represent  railroad,  steel  and 
general  manufacturing  companies,  and  several  of  them 
gave  their  opinions  of  electrical  salesmen  freely,  on  the 
promise  that  their  names  should  not  be  made  public.  In 
general  the  purchasing  agents  seemed  to  think,  according 
to  Mr.  Delany,  that  electrical  salesmen  are  rather  superior 
to  other  salesmen  calling  on  the  same  buyers  and  exhibit 
more  technical  knowledge. 

In  the  discussion  Mr.  Hugh  A.  Brown  remarked  that  the 
bigger  the  manufacturing  organization  the  more  it  tends 
toward  standard  apparatus  and  the  harder  it  is  to  get  spe- 
cial types  of  apparatus.  Messrs.  W.  R.  Bonham  and  Al- 
bert Scheible  discussed  the  relations  of  electrical  manufac- 
turers, electrical  salesmen  and  purchasing  agents  of  buyers 
in  placing  orders  for  special  apparatus.  This  subject 
aroused  some  attention.  Mr.  Bonham  said  that  often  the 
salesman  has  more  authority  in  selling  than  the  purchas- 
ing agent  who  criticises  him  has  in  buying.  Mr.  Scheible 
remarked  that  on  special  work  the  manufacturer  will  want 
the  salesman  to  consult  him  and  not  commit  him  to  some 


new  thing  without  his  knowledge.  Mr.  F.  J.  Postel  ' 
that  when  special  machinery  is  ordered  the  salesman 
help  the  purchasing  agent  or  engineer  by  making  sugt 
tions.  Often  where  a  change  from  the  standard  line  is 
sired  a  considerable  variation  is  permissible,  and  salesr 
should  make  intelligent  suggestions  in  relation  to  dim 
sions  and  speeds  of,  say,  an  electric  motor,  which  may 
nearly  the  same  as  those  specified  and  which  may  ansv 
The  engineer  will  always  welcome  a  salesman  who  can 
him  something  he  does  not  know  about  electrical  machin 
bv  describing  intelligently  the  apparatus  olTered. 

Mr.  Delany  told  of  an  electrical  manufacturer  who  ■ 
that  if  the  "bucolic  consulting  engineer"  could  be  abolis 
the  customer  could  get  his  apparatus  25  per  cent  less  : 
make  100  per  cent  more  profit.     This  unnamed  man  wl 
Mr.    Delany    quoted   said   that   many   consulting   engmf 
make  trivial  objections  to  standard  apparatus  in  order 
impress  their  clients.    Mr.  S.  F.  Joor,  a  consulting  engni' 
defended  the  engineer.     He  said  that  the  trouble  with 
salesman  is  that  he  does  not  keep  his  information  "!' 
he  can  use  it.     The  engineer  will  almost  always  use  sta 
ard  machinery  and  appliances  if  he  can  do  so.    Mr.  Po-'  ■ 
who  is  also  an  engineer,  pointed  out  the  lack  of  standa  - 
zation  in  the  matter  of  speeds  and  dimensions  of  electr 
and  steam  machinery.     Engineers  obviously  are  placed  t 
a  disadvantage  in  relation  to  specifying  standard  appari' 
when  there   are  so  many   standards,   each  with  vocifer ' 
advocates. 
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RESISTANCE  THERMOMETER. 


h'.inperature  tests  of  electrical  machinery  a  niercurv 
leter  is  at  a  disadvantage  owing  to  its  shape,  whicii 
Its  indications  to  surface  temperatures.     \Vhile  nia- 
......    ;:ave  been  rated  on  an  assumption  that  at  the  cen- 
ter  c  temperature  is  a  given  number  of  degrees  higher 
thni  .t  the  surface,  this  is  at  best  unsatisfactory,  "since  the 
v-e  in  temperature  between  the  surface  and  the  cen- 
.s  with   room   temperature,    the  condition   of   the 
its  freedom  from  dust.  etc.     If  the  true  tempera- 
ilie  center  of  the  machine,  or  of  the  point  where 
■.perature  is  highest,  could  be  measured  with  accu- 
rtcyhere  would  be  no  guesswork  in  fixing  the  rating,  and 
in  «"e  cases  it  would  be  found  that  a  machine  could  be 
'  with  larger  output  than  that  indicated  by  the  ap- 
•■>  method. 

I  r  to  measure  the  temperature  at  the  point  desired 
.lils  with  exterior  leads  have  been  built  into  the 
•.  the  machine;  then  by  measuring  the  resistance 
■il  the  temperature  within  the  machine  can  be  cal- 
While  such  coils  when  properly  built  are  capable 


Resistance   Thermometer. 

,h  degree  of  accuracy  the  method  is  open  to  the 
:  that  the  readings  are  not  in  terms  of  temperature, 
esistance.  Moreover,  the  arrangement  is  usually 
to  require  the  services  of  the  testing  department, 
'  information  is  needed  at  frequent  and  irregular 
by  the  operating  department. 

ct  the  situation  above  outlined  the  Leeds  &  North- 
ipany,   of   Philadelphia,   has   devised   a   resistance 
thcr,  .meter  which  by  its  shape  and  its  freedom  from  ex- 
tern: electrical  effects  is  especially  adapted  to  the  meas- 
of    temperature    of    electrical    machinery.      As 
the  accompanving  cut,  the  resistance  thermometer 
of  two  parts,  the  indicator  and  a  resistance  wind- 
ing »lled  the  "bulb."  The  indicator  employed  resembles  an 
ordiiry  switchboard  ammeter  except  that  the  scale  is  in 
temf  ature  units.     The  particular  novelty   in  the  design 
lies     the  "bulb,"  which  for  this  service  is  only  1/25  in. 
in  tl'kness  and  so  flexible  that  it  may  be  rolled  like  a  rib- 
Iwn,  iid  is  so  protected  that  persistent  scratching  with  a 
toifudge  is  required  to  injure  it.     The  winding  of  the 
'bull  is  non-inductive  and,  as  there  is  no  metal  present  in 
such   form  as  to  be  heated  by  eddy  currents,  the  arrange- 
ment s  unaffected  by  alternating-current  fields. 

Al  "bulbs"  being  electrically  adjusted  to  a  standard, 
'hey  re  interchangeable  and  any  number  may  be  used  with 
»ne  i  licator  through  a  selective  switch.  The  length  of  the 
leadsis  without  effect  upon  the  readings,  and  hence  the 
read  [J  device — or,  as  it  is  called,  the  indicator — may  be  at 
any  kunct  from  the  "bulbs."  In  actual  work  a  number  of 
thin  lulbs"  are  inserted  into  the  stator  parts  of  a  machine, 
eachonnected  by  three-wire  leads  to  a  selective  switch 
locati  at  the  indicator.    All  are  read  at  intervals  and  that 


one  which  shows  the  highest  temperature  is  left  perma- 
nently in  circuit. 

The  temperature  indicator  resembles  in  appearance  and 
in  mechanical  details  the  conventional  small-pattern  switch- 
board voltmeter.  Tiiough  the  scale  does  not  indicate  the 
fact,  the  instrument  has.  in  reality,  a  central  zero  adjust- 
ment. That  is,  when  the  current  is  turned  off  the  pointer 
stands  opposite  the  center  of  the  scale.  The  instrument  re- 
quires an  external  source  of  electric  power,  which  may  be 
of  any  voltage  between  12  volts  and  250  volts,  although 
voltages  much  over  no  are  not  recommended. 

The  connections  are  those  of  a  differential  millivoltmeter 
or  a  milliammeter.  Hence  when  the  system  is  balanced 
there  is  no  deflection,  regardless  of  the  magnitude  of  the 
current  flowing;  the  accuracy  is  thus  in  principle  indepen- 
dent of  the  voltage  of  the  source  and  practically  this  holds 
between  wide  limits.  Thus  on  the  range  10  deg.  C.  to  90 
deg.  C.  a  fluctuation  of  2  per  cent  in  the  voltage  of  the 
source  would  introduce  no  error  whatever  at  50  deg.  C. : 
at  30  deg.  and  70  deg.  the  error  would  be  0.5  per  cent,  and  i 
per  cent  at  10  deg.  and  90  deg.  For  all  ordinary  conditions 
in  central  stations  this  error  may  be  regarded  as  negligible. 

The  wiring  is  similar  to  that  required  in  an  Edison  three- 
wire  ligliting  system,  all  three  wires  being  well  insulated 
against  the  ground.  The  size  of  the  wire  is  without  effect, 
the  only  requirement  being  that  all  three  leads  shall  be  of 
the  same  length  and  material. 


GASOLINE-ELECTRIC   CAR    FOR   SAN   FRANCISCO 
RAILROAD 


The  gasoline-electric  motor  car,  w-ith  its  reliability,  low 
operating  cost  and  flexibility  of  control,  combined  with  lux- 
urious accommodation  and  freedom  from  cinders,  smoke 
and  coal  gas,  has  proved  well  suited  for  railroad  service. 
The  St.  Louis  &  San  Francisco  Railroad  Company  has 
recently  put  six  of  these  cars  in  service. 

The  cars  are  70  ft.  long  and  10  ft.  in  width  over  the  sills, 
with  turtle-back  construction  of  roof,  pointed  front  end 
and  observation  rear  platform.  The  cars  are  designed  with 
special  reference  to  light  construction  with  adequate 
strength.  The  interior  arrangement  is  designed  to  meet 
the  Southern  traffic  conditions,  providing  separate  accom- 
modations and  entrances  for  white  and  colored  passengers. 
X'entilation  is  accomplished  through  large  suction  venti- 
lators located  on  the  center  of  the  roof,  the  openings  pro- 
tected by  ceiling  register  plates.  The  entire  car,  including 
platforms  and  vestibules,  is  lighted  by  electricity.  The  par- 
tition between  the  baggage-room  and  negro  compartment 
is  movable  and  may  be  arranged  to  give  the  baggage  com- 
partment a  length  of  8  ft.  or  10.5  ft.  to  suit  traffic  require- 
ments. The  car  is  heated  by  hot  water  circulating  in  four 
lines  of  pipe  on  each  side  of  the  car.  Only  one  end  of  the 
car  is  equipped  with  a  pilot,  inasmuch  as  the  car  is  designed 
primarily  for  single-end  operation.  Equipped  and  ready 
for  operation,  the  car  will  weigh  in  the  neighborhood  of 
forty-eight  tons. 

The  generating  equipment  is  located  in  the  cab  at  the 
front  end  of  the  car  and  consists  of  a  main  gas-engine  gen- 
erating set  consisting  of  an  eight-cylinder  gasoline  engine 
with  direct-connected  generator.  There  are  also  an  auxili- 
ary gas-engine  generating  set  with  integral  air  pump  and 
lighting  generator;  equipment  for  motor  control;  air  and 
hand-brake  systems;  pneumatic  bell  ringer,  sander,  warn- 
ing and  signal  whistles  and  a  coal-fired  hot-water  heater. 
One  motor  is  mounted  upon  each  axle  of  the  front  truck. 

The  main  gas  engine  is  of  the  four-stroke  cycle  "V" 
type.  The  generator  magnet  frame  is  bolted  to  the  frame 
of  the  gas  engine,  which  rests  upon  the  floor  of  the  car 
with  cushion  support.  The  speed  of  the  engine  is  adjusted 
by  a  throttle,  the  normal  speed  being  550  r.p.m.  The  cylin- 
ders are  8  in.  in  diameter  with  lo-in.  stroke. 
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The  main  generator  is  of  the  commutating  pole  type  de- 
signed specially  for  heavy  traffic  work.  The  entire  ma- 
chine is  inclosed  within  a  three-arm  bracket  which  sup- 
ports the  outer  bearing  of  the  generator  armature. 

The  motors  are  of  the  box  frame,  conimutating-pole,  oil- 
lubricated  type,  known  as  standard  GF.-203.  600-volt,   100- 


froni  the  main  generator  through  a  controller  of  a 
similar  in  appearance  to  those  used  in  trolley-car  pra  ct 
Concentric  with  the  electrical  controller  handle,  but  ;ive 
it,  is  an  air-starting  throttle  handle.  This  handle  so 
arranged  that  by  pressing  a  lever  air  for  starting  the  e  inc 
may  be  admitted  to  the  engine  distributing  valve  thrgh 


Fig.    1 — Gasoline-Electric    Motor    Car 


hp  railway  motors.  Energy  to  the  motors  is  supplied 
through  cables  in  conduit  from  the  generator. 

The  auxiliary  gas-engine  set  consists  of  a  three-cylinder, 
four-stroke  cycle,  vertical-type  gas  engine,  the  center  cylin- 
der being  used  as  an  air  compressor.  The  lighting  gen- 
erator is  directly  connected  to  the  gas  engine  with  armature 
of  the  overhung  type.  The  air  pump  on  this  engine  is 
capable  of  delivering  45  cu.  ft.  of  free  air  per  minute  and 
will  charge  the  tanks  to  a  pressure  of  90  lb.  in  about  ten 
minutes.  This  pump  is  used  to  supply  air  for  starting  the 
main  engine  after  it  has  been  idle  if  pressure  in  the  main 
reservoirs  has  gone  down.  The  auxiliary  gas  engine  is 
started  by  hand. 

The  operator's  seat  is  at  the  right-hand  side  of  the  cab 


an  air  valve  mounted  upon  the  car  plate  of  the  contt 
at  the  same  time  opening  the  throttle.  Provision 
made,  however,  so  that  the  throttle  may  be  open  onl\ 
set  distance  and  hence  racing  of  the  engine  is  av. 
The  engine  having  been  started,  the  lever  may  there 
released,  cutting  off  the  air  pressure,  and  the  tli 
opened  wider.  It  is  not  possible  to  admit  air  again  I 
engine  without  returning  to  the  initial  point,  thus  cl 
the  throttle. 

Energy  for  lighting  the  car  is  supplied  from  the 
erator  driven  by  the  auxiliary  gas  engine.  Each  la; 
fitted  with  an  attractive  shade.  The  electric  lamps  i 
cab  are  protected  by  glass  globes  inclosed  within 
cages.  Condulets  for  attachment  plugs  are  also  pre 
one  on  either  side  of  the  cab.  The  head  lamp  is  equ 
with  a   50-cp  unit  and  there  is  also  provided  a  gage 


beside  a  sliding  window.  All  the  control,  air-brake  and 
signal  apparatus  is  conveniently-  located  at  this  point  and 
so  arranged  that  the  car  and  engine  may  be  controlled  with- 
out the  operator  leaving  his  seat. 

One  of  the  distinguishing  features  of  these  cars  is  the 
flexibility  of  control.      Energy  is  delivered  to  the  motors 


Fig.    3 — Auxiliary    Gasoiine 


which  is  controlled  by  a  switch  convenient  to  the  ope:or- 
The  gage  lamp  and  head  lamp  are  on  a  separate  c  Mi' 
from  the  cab  lamps.  Switches  and  fuses  for  the  hi  J"! 
circuits  are  mounted  in  a  cabinet  which  is  fastened  c 


wall. 


(     the 
The  car  is  heated  bv  hot  water  supplied  either  tro 
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ts-igine  jackets  or  from  a  coal-fired  Baker  hot-water 
leaf'  located  in  the  corner  of  the  cab,  which  is  fired  from 
he  ggage-room.  Provision  is  made  so  that  hot  water 
Ton  he  coal  heater  may  be  circulated  through  the  engine 
ack'-  and  radiators  to  prevent  freezing  on  cold  nights  or 
Inrii  layovers. 

Tt  gasoline  storage  tank  is  located  beneath  the  baggage 
■oon  Gasoline  is  supplied  to  the  tank  thron-ih  a  filler 
u)  tl  outside  of  the  car  with  suitable  strainers  and  filters. 

tieiiis  in  addition  a  vent  pipe  to  the  roof. 
Tire  are  three  air  reservoirs  located  under  the  car  and 
aanged  that  the  air  taken   from  these  reservoirs   for 
g  the   engine   does   not   drain    the   brake   reservoirs. 
is   also    a    reservoir    for    the    signal    and    warning 


^art 
{Thei 

rhis 
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trucks  are  of  the  swing  bolster  type,  the  frames 
boiler-plate  steel  with  pedestal  shoes  of  cast  iron, 
-ler  springs  are  triple  elliptic  and  the  equalizer 
triple  coil.  The  wheels  are  36  in.  in  diameter, 
ok  has  a  wheel  base  of  7  ft.,  the  total  wheel  base 
ir  being  58.5  ft.  The  car  represents  the  latest 
ksif>  of  the  General  Electric  Company. 


FHE  ELECTRICALLY     DRIVEN     POWER      PUMP 
'•"■^US  THE  DIRECT-ACTING  STEAM  PUMP. 


ting  equipment  for  the  modern  power  plant,  effi- 
the  one  consideration  that  should  never  be  lost 
Before  deciding  upon  the  type,  class  or  ar- 
t  of  equipment  the  builder  should  know  first  of 
will  show  the  greatest  operating  economy.     Data 
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quired  of  the  water-supply  system,  etc.  In  iIk-  average 
plant,  however,  it  will  be  found  that  this  ileni  is  one 
worthy  of  very  careful  consideration.  The  efficiency  ot 
the  motor-driven  power-pump  eipiipment  is  generally 
recognized  as  being  considerably  better  than  that  of  the 
steam  pump  under  ordinary  conditions.  As  giving  a  direct 
and  definite  comparison  between  the  two  the  installation 
consisting  of  both  types  of  pumps  in  the  Security  Mutual 
Life  Insurance  Building,  Hingliamton,  .\.  V.,  is  interesting. 
In  this  plant  the  pumps  referred  to  are  for  operating  the 
hydraulic  elevators.  The  equipment  consists  of  two  tinulds 
8-in.  X  lo-in.  triple.x  pumps,  each  belt-driven  by  a  40-hp 
motor.  The  pumps  operate  against  a  pressure  of  170  lb. 
per  square  inch.  In  addition  there  is  a  tandem  duplex 
steam  elevator  pump,  which  is  no  longer  used  regularly, 
but  held  in  reserve  as  a  result  of  the  large  saving  claimed 
to  be  shown  by  using  the  electrically  driven  pumps.  When 
the  comparative  tests  were  made  data  were  taken  from  a 
two  days'  run  with  the  steam  pump  and  then  identical  data 
were  taken  from  a  two  days'  run  with  the  electrically 
driven  pumps.  In  the  two  days  the  electrically  driven 
pumps  showed  a  saving  over  the  steam  pump  of  4581  lb. 
of  coal.  The  average  number  of  trips  per  day  made  by 
the  elevators  for  the  two  days  when  the  steam  pumps  and 
the  electrical  pumps  were  operating  was  very  nearly  the 
same,  being  882  with  the  former  and  850  with  the  latter. 
.•\side  from  the  coal  saving  the  maintenance  expense  is 
said  to  have  shown  a  large  balance  in  favor  of  the  elec- 
trically driven  pumps.  It  is  also  interesting  to  note  that 
in  this  plant  the  steam-pump  cylinders  are  carefully  jack- 
eted and  the  pumps  operated  under  the  most  favorable  con- 
ditions. 

.\nother   point   made   in    favor   of   the   electrically   liriven 


FlQ.  t-Triplex    Pumps    In    the    Security    Mutual    Life    Insurance      Fig.   2— View   Showing   Triplex    Pump   In   the    Foreground    and   the 
Building,    Blnghamton,    Driven    by    a    W-hp    Motor.  Steam-Pump   Equipment   It   Replaces  In   the   Background. 


Irom  ctual  installations  showing  comparative  efficiencies 
»re,  erefore,  always  interesting  to  the  man  concerned 
*''th  ^ne  installation  or  operation  of  power  plants.  In 
iveryjower  plant  the  water-supply  system  is  one  of  the 
terns  hat  have  to  be  considered.  Its  importance  varies 
widel  of  course,  with  the  type  of  plant,  the  service  re- 


pumps  is  that  the  motors  are  controlled  automatically ; 
they  start  or  stop  themselves  as  soon  as  the  water  pres- 
sure drops  or  rises  to  a  certain  point.  In  this  way  a  uni- 
form pressure  is  maintained  and  practically  no  attention 
need  be  given  the  pumps,  which  were  supplied  by  the 
Goulds  Manufacturing  Company,  Seneca  Falls,  \.  'N'. 
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BATTERY-CHARGING    PANELS    FOR    SMALL 
GASOLINE-ENGINE  SETS. 

In  country  homes  and  clubs  and  on  farms  where  central- 
station  energy  is  not  available  gasoline-engine-driven  gen- 
erating sets  with  storage-battery  equipment  have  come  into 
extensive  use.     On  the  farm  the  engine  has  already  been 


Battery-Charging   Panel. 

used  for  general  power  purposes  for  some  time,  and  the 
addition  of  a  generator  and  battery,  with  battery-charging 
panel,  provides  energy  for  lighting  at  night  when  the 
engine  is  not  usually  run. 

Designed  especially  for  this  kind  of  service,  the  Cutler- 
Hammer  Manufacturing  Company,  of  Milwaukee,  has  re- 
centlj'  put  on  the  market  an  inexpensive  and  compact  com- 
bination batterv-charging  and  generator  plant,  illustrated 
herewith.  The  upper  part  of  this  panel  carries  the  termi- 
nals, voltmeter,  ammeter,  voltmeter  switch  and  generator- 
field  rheostat,  the  handle  of  which  is  mounted  on  the  front 
of  the  board.  The  lower  section  carries  a  four-pole, 
double-throw  battery  switch,  a  generator  switch,  a  low- 
current  battery  cut-out  and  the  necessary  fuses.  By  means 
of  the  voltmeter  switch  the  voltage  of  either  half  of  the 
battery  when  charging,  the  total  voltage  on  discharge,  or 
the  generator  voltage  when  the  main  switch  is  closed  can  be 
read.  The  low-current  cut-out  provided  prevents  the  dis- 
charging of  the  battery  back  into  the  generator  should  the 
generator  voltage  be  decreased  for  any  reason. 


NEW  DIRECT-CURRENT  MOTOR. 


to  extreme  overloads.  Another  characteristic  of  |, 
tance  is  the  large  dust-proof  bearings  and  the  efficit  \ 
the  oiling  system.  Large  oil  rings  keep  the  bearir  sur. 
faces  well  lubricated  whenever  the  motor  is  in  opttion, 
but  the  oil  cannot  leak  or  be  thrown  out  of  the  o:well. 
As  can  be  seen  from  the  accompanying  illustratio  the 
motor  is  very  simple  in  construction.  The  frame,  hich 
is  of  a  new  design,  is  a  ring  of  open-hearth  steel  ni  e  by 
hot-rolling  the   slab   into    shape    and    welding    thc-jnds 


The  Westinghouse  Electric  &  Manufacturing  Company 
is  placing  on  the  market  a  new  direct-current  motor  for 
general  power  service,  known  as  "Type  SK."  The  new 
motor  has  a   number  of  novel   features  and  embodies  the 


Fig.    1 — Rotor   of    Direct-Current    Motor. 

most  advanced  design  in  direct-current  machines.  One  of 
its  strongest  features  is  excellent  commutation,  which  is 
obtained  partly  by  the  use  of  commutating  poles  and  partly 
by  the  careful  design  of  the  commutator,  brushes  and 
brush  holders.  Service  tests  have  shown  practically  spark- 
less  commutation  under  all  conditions  of  speed  or  load  up 


Fig.    2 — Stator    of    [Jirect-Current    IVIotor. 

together.      Rolled    steel    is   an   ideal   material   for 
frames  because  of  its  high  magnetic  permeability,  ui 
structure  and  great  strength.     The  feet  are  pressed 
steel  plate  and  are  riveted  under  great  pressure,  mal 
very  rigid  construction. 

The  armature  is  so  wound  that  wide  spaces  are  1« 
tween  the  ends  of  the  coils  and  air  ducts  are  provii 
the  core,  an  arrangement  that  assures  ample  venti 
The  coils  are  form-wound,  laid  in  open  slots  and  li- 
fiber  wedges  and  bands.  The  shaft  can  be  pressi 
without  disturbing  the  armature  windings  and  comiii 
connections. 


Fig.   3 — Direct-Current   Motor   Complete. 

These  motors  are  made  for  115  volts,  230  volts  an  Si" 
volts  in  capacities  of  from  i><  hp  to  50  hp.  The  s«s 
correspond  closely  to  the  full-load  speeds  of  indi  >o 
motors,  thus  simplifying  the  application  of  motor!  in^ 
making  comparatively  easy  changes  from  motors  0  )" 
class  to  those  of  another. 
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The  Week  in  trade. 

CJ.NDITIOXS   have   not   changed    materially   in    the    past 
week  and  business  continues  in  its  slow  recovery  from 
:  the  period  of  depression.      Approach  of  the  fallseason 
■  'id  stability  to  the  advancement  of  recent  weeks,  and 
heen  further  strengthened  by  a  wider  scale  of  buying 
-eason's  requirements.      Improvement  is  marked  in  the 
-t  as  a  consequence  of  e.xcellent  crops,  and  abundance 
has  done  much  to  engender  optimism.      Stock  owners 
•ly  encouraged  by  good  pasturage  and  by  the  indica- 
a  fair  corn  crop.      Building  and  railroad  operations 
uthwest  are  reported  as  progressing  satisfactorily  and 
rade  in  the  territory  is  advancing.      In  many  of  the 
while  the  tone  is  better,  the  volume  of  trade  is  as  yet 
but  the  beneficial  influence  of  the  crop  movement  is 
•ming  widespread  and  the  country  is  responding  at  a 
tnensurate  with   the  period   of  the  year.      From   the 
■ilume  of  inquiries  further  expansion  is  looked  for  in 
trade,  and  preparations  for  increasing  output  are  in 
at  many  mills.      Blowing  in  of  several   furnaces  has 
the  activities  in  the  coke  fields.      Reports  of  conces- 
prices  of  finished  products  are  fewer  in  number  and 
'  'nent  for  lower  rates  has  apparently  been  blocked  by 
interests.      The  tone  of  the  steel  market  in  general 
aging,  and  the  only  uncertain  factor  in  the  iron  and 
ition  at  this  time  seems  to  be  in  the  pig-iron  market, 
r  tonnages  have  been  disposed  of,  but  orders  are  fewer 
r  than  had  been  expected  and  the  impression  is  given 
■  of  the  large  producers  are  stocked  for  present  needs. 
s  probably  exerting  a  more  important  influence  upon 
at  this  time  than  any  of  the  other  elements  concerned. 
•■  the  presidential  campaign  is  yet  too  distant  to  be  of 
ortance  in  the  immediate  affairs  of  the  country,  there 
iibt  that   a  moderate   setback   can   be   expected    from 
ce  later  in  the  year.      Business  failures  for  the  week 
jg.  3,  as  reported  by  Bradstreet's,  were  208,  as  com- 
pare >Mth  241  for  last  week,  166  for  the  same  week  in  1910, 
184    1909,  20s  in  1908  and  157  in  1907. 


The  Copper  Market. 

C'^PPER  stocks  in  the  United   States  decreased  19,695,306 
Ih.  in  the  month  of  July,  according  to  the  report  of  the 
Copper    Producers'   Association   issued   on    Tuesday   of 
k.     The  showing  for  the  month  was  by  far  the  most 
•  during  the  present  year.     Stocks  on  hand  throughout 
^O'l  as  of  Aug.    I.  were   137,738,858  lb.,  as  compared 
434.164  lb.  for  June.      Production  for  the  month  was 
■T  lb.,  the  smallest  since  February,  when  the  total  was 
-V  lb.      July  shows  a   reduction   of    12,386,378  lb.,  as 
with  June  and  a  decrease  of  6,000,000  lb.  in  compari- 
July,  1910.      Much  of  the  curtailment  is  attributed  to 
>^  i|  tiy  hot  weather  at  the  smelters  in  the  past  month.     The 

cJ,    J    _  SetUing 

Scjiard   Copper.                                                     Bid.  Asked.         Price. 

'       :2.17;^  12.37^4 

12.20  12.37K         12.30 

12.20  12.3754         12.30 

12.20  12.3754         12.30 

■■■;••  "r     12.20  12.3754         12.30 

ThjLondon  market,  August   8,   was  as  fellows: 

I                                                                                        Noon.  Clpsing. 

c..      ,                                                                                   £  s     <i               £     s     d 

sun.  d  copper,   spot 56  7     6             56     7     6 

aun.  ri    copper,    futures 57  2     6             57     2     6 

f-x   rr    fluctuations    for    thi'^    year.  Highest.  I-owest. 

12.3SC  11.575ic 

-pot £57  10     0  £53     7     6 

iJtures 58     2     6  54     0     0 

'■'i 61   10     0  57     5     0 

oecr'se  is  larger  than  had  been  expected  and  is  the  most 
grafting  item  in  the  monthly  statement.  Domestic  deliveries 
were; 6.082,582  lb.,  as  compared  with  61,655,561  lb.  in  June  and 
"404363  lb.  in  the  month  of  May.  While  this  figure  was  less 
than  ad  been  hoped  for,  some  satisfaction  is  found  in  the  fact 
"•at  le  total  deliveries  are  fully  up  to  the  average  for  the 
^'"^'^xports  were  the  largest  in  the  present  year,  reaching 
=  '  lb.,  as  against  71,460,519  lb.  in  the  preceding  month. 


Trade  has  been  extremely  dull  pending  the  report  of  the  asso- 
ciation, as  consumers  have  desired  to  ascertain  the  volume  of 
surplus  stocks  and  the  probable  trend  of  prices.  Inquiries  have 
been  very  few  in  number  and  the  prospects  for  good  business 
are  not  attractive.  The  large  interests  are  holding  out  for  I2J4 
cents.  Very  little  of  importance  has  taken  place  in  the  London 
market  during  the  week,  and  prices  have  not  changed  ma- 
terially. Exports  for  the  month,  including  Aug.  8,  were  5660 
tons.  The  daily  call  on  the  Metal  Exchange,  Aug.  8,  quoted 
copper  as  per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 
New  York  Edison  Company  Opposes  Long  Acre  Grant. — 

Following  approval  b\  the  Public  Service  Conunission  for  the 
First  District  of  N'ew  York  of  the  Long  Acre  Electric  Light  & 
Power  Company's  application  to  issue  $2,000,000  in  stock  and 
$4,000,000  in  bonds  in  accordance  with  conditions  named  in 
these  columns  Aug.  5,  the  N'ew  York  Edison  Company  has 
filed  a  petition  requesting  a  rehearing  of  the  case.  It  is  as- 
serted in  the  petition  that  the  majority  opinion  of  the  commis- 
sion which  authorized  the  issuing  of  the  securities  did  not  take 
into  consideration  certain  new  evidejice  that  was  offered  in  the 
case  and  that  failure  to  recognize  this  is  not  only  a  source  of 
injury  to  the  Edison  company,  but  also  a  proper  ground  upon 
which  to  request  a  rehearing.  It  further  alleges  in  the  petition 
that  there  is  no  public  necessity  for  a  competing  company  in 
Manhattan  and  the  Bronx,  and  that  the  New  York  Edison 
Company  has  made  large  investments  which  will  be  much  af- 
fected by  such  competition  if  permitted.  It  is  also  stated  that 
the  New  York  Edison  Company  has  recently  reduced  the  price 
of  electricity  and  that  no  complaints  of  injustice  in  connection 
with  its  rates  have  been  made  to  the  commission. 

Proposed  Michigan  Hydroelectric  System. — The  Consoli- 
dated Light  &  Power  Company  has  been  organized  in  Michi- 
gan to  erect  hydroelectric  plants  on  the  Qiippewa  River  for 
furnishing  energy  to  about  thirty  towns,  among  them  Midland, 
Ionia,  St.  Johns,  Ithaca  and  Mount  Pleasant.  The  capital  stock 
is  fixed  at  $100,000,  the  land  value  of  the  property  held  by  the 
company.  The  officers  arc  all  Detroit  men,  and  are  as  follows: 
President  J.  L.  Hudson ;  vice-president  and  general  manager. 
Charles  S.  .Abbott ;  secretary,  Robert  Tannehill ;  treasurer,  F.  R. 
Ross.  The  company  now  has  two  dams  across  the  Chippewa 
River  and  seven  more  will  be  built.  It  is  said  the  hydroelectric 
value  of  the  property  now  owned  by  the  company  will  run 
well  over  $1,000,000  and  that  the  company  will  probably  be  the 
largest  in  the  State  when  its  properties  are  developed. 

Sale  of  Winnipeg  Public  Utilities. —  It  is  announced  that 
Sir  William  MacKenzic.  president  of  the  Winnipeg  Electric 
Railway  Company,  will  go  to  Winnipeg  to  conduct  personally 
the  negotiations  for  the  sale  of  the  company's  gas  and  elec- 
tric-light plant  and  street-railway  system  to  the  corporation  of 
the  city  of  Winnipeg.  It  has  been  stated  that  a  price  of  $250 
per  share  has  been  placed  on  th*-  stock  of  the  company,  and 
while  Mayor  Evans  has  intimatfd  that  the  Council  will  i.i  all 
probability  accept  a  proposition  for  the  purchase  of  the  sys- 
tem by  the  city  it  will  be  necessary  for  the  ratepayers  to  pass 
upon  the  by-law  to  be  submitted  to  them  authorizing  the 
raising  of  the  required  amount  of  money  for  the  purchase. 

General  Electric  Order. — The  Delaware  &  Hudson  Com- 
pany, Albany,  N.  Y.,  has  placed  an  order  with  the  General 
Electric  Company  for  one  7500-kw  turbine,  one  loo-kw  turbo- 
exciter  and  four  2500-kva  transformers.  This  apparatus  will 
give  an  increased  power  supply  to  the  electric  traction  inter- 
ests of  the  company  in  Albany.  Troy  and  Schenectady  and 
will  also  furnish  power  for  the  new  shops  of  the  company  at 
Watervliet.   N.  Y. 

To  Close  Plant  of  American  Fuse  Company. — The  cred- 
itors of  the  .American  Fuse  Company,  which  was  involved  in 
the  financial  operations  of  its  president,  Frank  G.  Jones,  de- 
scribed in  the  issue  of  June  22,  have  decided  that  the  business 
is  not  of  a  profitable  nature  and  have  made  arrangements  for 
closing  the  plant  at  Muskegon,  Mich,  .\bout  600  men  will  be 
thrown  out  of  employment. 
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Hall  Signal  Company  Reorganization. — Xewinan  Erb, 
vicc-chairn.an  of  llic  reureaiiization  committee  of  the  Hall 
Signal  Company,  has  issued  a  circular  to  depositing  stockhold- 
ers caning  attention  to  the  necessity,  in  case  business  is  to  be 
carried  on  under  normal  conditions  pending  reorganization,  of 
obtaining  sufficient  funds  at  once  to  supply  the  company  with 
working  capital  and  to  acquire  by  purchase  the  current  supply 
bills  against  it.  Contracts  and  orders  on  hand  cannot  be 
properly  filled  until  this  assistance  is  given.  It  is  reported 
that  the  committee  has  plans  under  consideration  for  arranging 
a  readjustment  of  the  affairs  of  the  company  and  that  plans 
are  being  made  for  merging  with  another  company.  It  is  the 
desire  of  the  committee,  in  the  partial  development  of  its  plan 
under  the  deposit  agreement,  to  incur  obligations  for  the  present 
not  in  e.\cess  of  $100,000,  to  purchase  current  material  and 
supply  accounts  against  it.  It  is  stated  that  over  85  per  cent 
of  the  capital  stock  of  the  company  has  been  deposited  with  the 
Empire  Trust  Company  and  that  money  will  be  borrowed  on 
behalf  of  the  depositing  stockholders  against  the  stock  de- 
posited. No  personal  liability  will  be  incurred.  An  agree- 
ment empowering  the  readjustment  committee  to  proceed  with 
steps  for  obtaining  the  $100,000  was  sent  to  the  stockholders. 
J.  S.  Bache,  Xewman  Erb.  W.  F.  Morgan,  W.  P.  Hall  and 
G.  O.  Horwitz  comprise  the  committee. 

Pittsfield  Electric  Company  Elections. — At  the  recent 
meeting  of  stockholders  of  the  Pittsfield  Electric  Company,  of 
Pittsfield,  Mass.,  the  old  board  of  directors  was  re-elected  as 
follows:  W.  L.  Adam,.  Samuel  G.  Colt,  Alexander  Kennedy. 
Charles  E.  Merrill,  Henry  R.  Pierson,  Arthur  H.  Rice  and 
W.  A.  Whittlesey.  Alexander  Kennedy  was  re-elected  presi- 
dent and  treasurer  of  the  company,  W.  L.  Adam  was  elected 
clerk  and  W.  D.  Whittlesey  made  superintendent  of  the  com- 
pany. During  the  year  the  amount  of  energy  sold  was  17 
per  cent  larger  than  in  the  previous  year,  but  owing  to  reduc- 
tion in  rates  for  lighting  on  January  i  net  earnings  showed  but 
slight  increase.  Mr.  Kennedy  has  been  president  of  the  com- 
pany since  its  incorporation  in  1882. 

Central-Station  Service  for  a  Massachusetts  Steel  Com- 
pany.— The  Worcester  Pressed  Steel  Company  has  con- 
tracted with  the  Connecticut  River  Transmission  Company  for 
.energy  to  drive  600  hp  in  motors,  with  a  twenty-four-hour  load. 
The  Connecticut  River  company  will  supply  three-phase,  60- 
cycle,  13,200-volt  alternating  current  and  this  will  be  trans- 
formed to  500  volts.  Contracts  for  the  transformers,  switch- 
boards and  motor-generator  set  have  been  awarded  to  the 
General  Electric  Company  and  contracts  for  the  motors  have 
been  placed  with  the  Westinghouse  Electric  &  Manufacturing 
Company. 

Boston  Elevated  Plans. — Notice  has  been  given  to  stock- 
holders of  the  Boston  Elexated  Railway  Company  of  a  special 
meeting  to  be  held  Aug.  24  for  deciding  whether  the  company 
shall  purchase  the  properties  and  franchises  of  the  West  End 
Street  Railway  Company.  A  circular,  signed  by  President 
Bancroft  and  the  directors  of  the  company,  has  also  been  sent 
to  the  stockholders  and  contains  the  unanimous  recommenda- 
tion of  the  signers  for  purchasing  the  franchises  of  the  West 
End  company. 

New  Cable  Service  to  Nova  Scotia. — The  Western  Union 
Telegraph  Company  has  instituted  a  new  and  direct  telegraph 
and  cable  service  from  Boston  to  Canso,  N.  S.,  the  terminus 
of  three  cable  lines  to  Europe.  The  new  arrangement  gives 
greatly  improved  facilities  for  the  transmission  of  cablegrams 
directly  to  the  submarine  lines.  The  Western  Union  has  es- 
tablished its  cable  department  on  the  ground  floor  of  its  office 
at  T09   State   Street,   Boston. 

Texas  $12,000,000  Irrigation  and  Hydroelectric  Project. — 
The  Medina  Irrigation  Company,  organized  by  Dr.  F.  S. 
Pearson,  has  enlarged  its  plans  for  irrigation  and  hydroelectric 
projects  in  South  Texas  from  a  cost  of  $6,000,000  to  $12,000,000. 
The  present  plans  provide  for  dams  and  storage  reservoirs  on 
the  Medina,  Guadalupe,  Frio  and  Nueces  Rivers. 

Allis-Chalmers  Changes. — Announcement  is  made  that 
the  Scranton  plant  of  the  Allis-Chalmers  Company  will  be 
closed  about  Jan.  i  and  that  the  hydraulic  department  will  be 
located  in  Milwaukee,  while  the  sugar-machinery  department 
will  be  brought  to  Chicago. 

Aluminum  Notes  and  Prices. — The  market  for  aluminum 
is  quiet  but  firm,  with  ingots  for  remelting  held  at  2O@2054 
cents,  spot  No.  i,  the  base  for  large  ingots.  Rods  and  wire 
are  31  cents,  and  sheets  are  33  cents,  prices  as  of  Aug.  8. 


Financial. 

THE  Week  im  Wall  Street. 

WEAKNESS  de\ eloped  in  the  latter  part  of  the  pri 
week  and  prices   fell  sharply  on   Friday,  with  1  fe. 
sional   trading   responsible   for   a   greater  part     tlif 
movement.      Prospects  of   further   investigations  by  the 
state   Commerce   Commission   aided   in   the   uncertainty 
market    and    reports    of    additional    suits    by    the    govti 
against  the  coal  roads  were  factors  in  the  transactions 
week.      The  depressed  condition  of  the  market  extendi 
the   earlier   part   of   the   present   week   and   at   Monday'' 
prices  showed  little  improvement.      Further  breaks  tofik 
on  Tuesday  and  declines  of  2  to  y/z  points  were  made  in 
issues,  while  the  greatest  weakness  in  the  list  was  shown 
Canadian  Pacific  group.      Several  of  the  subsidiary  Urn 
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fered  losses  of  3  to  s  points  and  a  decline  of  over  5 
occurred  in  the  stock  of  the  parent  company.  Active  1  1 
was  in  evidence  toward  the  end  of  the  day's  trading  and  < 
recoveries  were  made.  The  cause  of  the  violent  trad 
Tuesday's  market  was  not  apparent,  for  most  of  the  g 
news  of  the  day  was  of  a  reassuring  nature.  Weather  aii' 
reports  were  favorable  and  improvement  was  shown  in  ra 
earnings  and  in  the  metal  markets.  The  market,  on  the 
is  strong  in  comparison  with  the  condition  at  the  beginn 
the  summer  season,  and  the  various  influences  affecting 
rapidly  adding  further  strength.  News  from  abroad 
the  close  of  the  Morocco  incident  and  crop  news  is  reas; 
Tariff  discussions  and  increase  in  the  number  of  investip 
into  corporate  affairs  are  imparting  a  large  percentage  ' 
certainty  to  business  conditions.  With  the  approach  o' 
vesting  many  of  the  Western  banks  are  now  drawing  on 
York  correspondents  for  funds  and  time-money  rate 
hardening,  while  there  is  a  corresponding  increase  in  d( 
for  commercial  paper.  Rates  Aug.  8  were :  Call,  2}4@2 
cent;  ninety  days,  354@3^2  PC  cent.  The  quotations  1 
tables  are  those  for  the  close   Aug.  8. 


FiMANCiAL  Notes. 
Progress  of  Southern  California  Edison  Company.- 

B.  MuUer,  president  of  the  Southern  California  Edison 
pany,  discussing  the  industrial  growth  of  Southern  Can 
and  the  extent  to  which  the  use  of  electricity  for  powei 
poses  now  exceeds  that  for  lighting,  said  recently  that 
1904  power  business  has  been  gradually  gaining  on  light 
ness,  notwithstanding  the  enormous  increase  of  the 
which  grew  128  per  cent  during  the  period  from  1904  '" 
Power  won  out  in  the  long  race  during  the  month  of 
showing  an  earning  of  $4,771.95  in  excess  of  lighting 
June  the  same  condition  obtained,  power  showing  an  e.xci 
$28,148.53.      During  the  corresponding  months  of  1910  ''"' 
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did!  was  reversed,  light  exceeding  power  in  May  by  $2,492.40 
jni  n  June  $i6,337-55-      I"  1904  power  earnings  were  only  22 
perent  of   gross   electric   earnings,    while   in    igio  they   had 
-     <ed  to  47  per  cent,  passing  the  50  per  cent  mark  in  May 
vear.     Exclusive  of  Los  Angeles,  electric  energy  is  sup- 
soincthing  over  fifty  towns  from  Santa  Barbara  County 
verge  of  the  desert  in   San   Bernardino  and  Riverside 
s.      The  manufacture  of  cement  has  been   the   largest 
industry   for  which   electric  pow-er   has  been   used   until 
but  now  its  application  to  pumping  oil  wells  and   for 
purposes   is  taking   first   place,   while   the   agricultural 
•  the  power  consumption  is  almost  as  important  as  the 
Hiring  feature  in  the  territory  served  by  the  company, 
-angs   of   New    York    Edison    Company. — In    the    six 
ended  June  30,  1911,  the  gain  in  business  by  the  New 
dison   Company  was   in   excess   of   that   for  the  same 
m  1910,  and,  from  present  indications,  the  rate    if  in- 
fill be  continued  until  the  close  of  the  year.    As  a  conse- 
if  the  reduction  in  rates  on  July  i,  resulting  in  a  loss 
0  $625,000  to  the  company   for  the  second  half  of  the 
e  gross  returns  will  not  reflect  the  actual  increase  in 
-  secured.      Estimates,   based  on   the  past   six   months, 
le  earnings  for  the  year  at  the  rate  of  12.6  per  cent  on 
k  of  the  company,  and  distribute  the  various  items  as 
Gross    earnings,     $19,000,000;     operating     expenses, 
00:   taxes,   $1,200,000;    uncollected,   $100,000;    operating 
$7,850,000;  non-operating  income,  $1,15,000;   gross  in- 
^),ooo,ooo;  deductions   from  income,  $2,700,000;   surplus 
0  for  dividends,  $6,300,000.     It  is  expected,  in  spite  of 
•lability  of  this  amount  available,  that  the  rate  of  divi- 
■  ill  not  be  changed  from  6  per  cent  for  191 1.     In  case 
is  unchanged,  only  half  of  the  surplus  will  be  required, 
close  to  $3,000,000,  if  the  estimate  is  correct,  for  addi- 
•he  previous  surplus. 

•.ment   of   American    Telephone    &    Telegraph    Com- 
-fhe   general    balance    sheet   of   the    American    Tele- 

V  Telegraph  Company  as  of  June  30,  191 1,  as  reported 
"vew  York  Stock  E.xchange,  gives  assets  as  follows : 
ction,  equipment  and  supplies,  $46,556,279;  telephone 
ents,  $12,131,515;  real  estate,  $2,188,239;  stocks  and 
J359,867,657 ;  treasury  bonds,  $5,000,000;  loans  to  tele- 
iimpanies,  $27,522,229;  special  demand  notes,  $27,898,262; 
id  deposits,  $26,994,964;  accounts  receivable,  $7,931,074; 
;  16,090,223.  Liabilities:  Capital  stock,  $275,432,300;  col- 
rust  bonds,  $78,000,000;  convertible  bonds,  $22,734,000; 
notes,  $15,000;  accrued  interest,  $1,960,518;  taxes,  $176,- 
■.amed  revenue,  $2,933 ;  notes  payable  to  Western  Union 
ph  Company,  due   1912-1915,  $16,500,000;  notes  payable 

■idiary  companies,  $17,405,000;  other  accounts  payable, 
13;  reserve  for  depreciation,  $38,505,014;  surplus,  $56,- 

revenue  balance,  $2,765,263;  total,  $516,090,223. 
rior    (Wis.)    Water,    Light    &    Power    Bonds. — Red- 
Co.,  of  Xew  York,  are  offering  first  mortgage  4  per 
king-fund  gold  bonds  of  the  Superior   (Wis.)   Water, 

V  Power  Company  at  84^^  and  interest,  paying  about 
r  cent.  The  authorized  issue  is  $2,000,000,  of  which 
•O  is  outstanding.    The  bonds  are  due  May  I,  1931,  and 

able  on  any  interest  date  at  103  and  interest,  and  arc 

by  a  first  mortgage  on  the  entire  property  of  the  com- 

N'et  earnings  for  the  past  twenty-one  years  have  aver- 

e  and  one-half  times  the  present  interest  on  these  bonds, 

the  year  ended  June  30,  1911,  amounted  to  about  two 

-half  times  this  sum.    The  franchises  are  virtually  per- 

•ubject  to  the  right  of  the  city  to  purchase  the  property 

s  which  adequately  safeguard  the  company's  interest. 

lidad  (Col.)  Central  Station  Company  Sold.— The  hold- 

'   the  Colorado  Railway,   Light   &  Power   Company   of 

Tridad,  Col.,  were  sold  at  a  receiver's  sale  on  Aug.  2  to  the 

Feeal  Light  &  Traction  Company  of  Xew  York.     It  is  ex- 

pecd  that  a  company,  to  be  known  as  the  Trinidad  Electric 

Trjsmission  Railway  &  Gas  Company,  will  be  organized  by 

the  urchasers,  to  take  its  place.    The  Colorado  Railway  Com- 

par  failed  about  a  year  ago,  and  was  reorganized  with  $5,000,- 

ooccapital    stock    and    $5,000,000    first-mortgage,    5    per    cent 

bors,  of  which  $1,998,000  have   been   issued.     The   compaiiy 

noijserves  some  sixteen  coal  mines  at  Trinidad,  which  contain 

themly  large  deposit  of  coking  coal  west  of  the  Mississippi. 

Iciiic  Gas  &  Electric  Company. — Gross  earnings  of  the 

Paic  Gas  &  Electric  Company,  which  is  to  add  71,000  hp  to 

the:apacity  of  its  stations,  as  reported  in  a  recent  issue  of 


the  liU-itriciil  ll'ortj,  have  increased  at  a  rate  of  nearly 
$1,000,000  per  year  in  the  last  five  years.  Gross  revenue  in  igo6 
was  $8,947,162  and  net  revenue  was  $4,524,043,  while  the  cor- 
responding items  for  1910  were  $14,229,228  and  $5,938,623  re- 
spectively. Expenditures  for  improvements,  betterments,  etc., 
in  the  past  seven  years  aggregate  more  than  $16,450,000,  of 
which  $5,000,000  has  been  secured  from  surplus  earnings.  It  is 
stated  that  the  present  replacement  value  of  the  properties  is 
between  $68,500,000  and  $70,000,000,  which,  it  is  said,  is  almost 
double  the  total  outstanding  lionded  debt  of  the  company. 

Earnings  of  Twin  City  Company. — Business  of  the  Twin 
City  Rapid  Transit  Company  increased  each  month  in  the  past 
si.x  months  ended  June  30,  and  the  totals  for  the  period  show- 
nearly  $200,000  in  excess  of  the  gross  earnings  of  tin  previous 
year.  The  earnings  for  the  month  of  June,  which  showed  the 
largest  increase,  were  4.67  per  cent  greater  than  those  in  June, 
1910.  Operating  expenses  also  increased  in  the  six  months, 
but  only  in  the  month  of  April  did  they  overbalance  the  gain  in 
gross  earnings.  Such  increases  in  cost  of  operation  as  were 
caused  by  shortage  of  power  due  to  low  water  in  the  Mississippi 
have  been  reduced  to  the  normal.  From  present  indications 
the  earnings  for  the  year  will  be  the  largest  in  the  history  of 
the  company. 

Federal  Telephone  Company  (New  York)  Files  Mort- 
gage.— The  final  step  in  the  consolidation  of  the  indepen- 
dent telephone  companies  in  western  New  York  was  taken 
during  the  week,  when  the  Federal  Telephone  &  Telegraph 
Company  gave  a  mortgage  of  $25,000,000  upon  its  properties  in 
ten  counties  of  western  New  York  State  to  the  Trust  Company 
of  America. 

Continental  Motor  Manufacturing  Company. — The  Con- 
tinental Motor  Manufacturing  Company,  Muskegon,  Mich.,  will 
erect  a  large  manufacturing  plant  in  Detroit,  Mich.,  including 
eight  large  buildings  and  a  power  house  of  looo-kw  capacity. 
Harry  C.  Spellman,  505  Ford  Building,  Detroit,  is  construction 
engineer  for  the  company. 


DIVIDENDS. 

Federal  Light  &  Traction  Company,  quarterly,  preferred,  I'/i 
per  cent,  payable  Sept.  i. 

Federal  Utilities,  Inc.,  initial,  quarterly,  preferred,  V/2  per 
cent,  payable  Sept.  I. 

Kings  County  Electric  Light  &  Power  Company,  quarterly, 
2  per  cent,  payable  Sept.  i. 

Pacific  Gas  &  Electric  Company,  quarterly,  $1.50  per  share, 
payable  Aug.  15. 

Portland  Railway,  Light  &  Power  Company,  preferred,  $1  per 
share,   payable   Sept.    i. 


REPORTS  OF  EARNINGS. 

AMERICAN    LIGHT   &   TR.^CTION    COMP.\NY. 

Gross        Operating  Net  Fixed  Net 

Period.  Earnings.    Expenses.     Earnings.     Charges.      Surplus. 

12ni..     lune.     Ml        $4,042,831       $117,957  $3,924,874  

12"      ■  "         '10         3,598,492        110,151     3.488,341  

BLACKSTONE  VAI-LEY  GAS  &   ELECTRIC  COMPANY. 

Tune,  1911  $85,282        $41,344        $43,938        $30,038        $13,900 

1910  78.079  41,472  39,607  29,291  10,316 

COLUMBUS   ELECTRIC  COMPANY. 

Tune,  1911  $39,554        $18,732        $20,822        $10,675        $10,147 

1910  37,294  17.859  19,435  17,615  1,820 

DALLAS    ELECTRIC    CORPORATION. 

Tune,  1911         $122,110        $85,962        $36,148        $27,287  $8,861 

■  "  1910  114,514  81,445  33,069  26,605  6,464 

EL  PASO    ELECTRIC   COMPANY. 

Tune.  1911  $52,470        $31,624        $20,846  $8,336        $12,510 

1910  45.224  27,409  17.815  8,195  9,620 

GALVESTON-HOUSTON   ELECTRIC   COMPANY. 

June.  1911         $134,934        $77,537        $57,397        $25,074        $32,323 

1910  109.083  67,027  42.056  17,729  24,327 

KEYSTONE  TELEPHONE  COMPANY. 

12m.,    June,     '11       $1,153,788      $572,004      $581,784      $293,383      $288,401 

12"  "         MO         1,126,030        558,079        567,951        302,755        265,196 

MINNEAPOLIS   GENERAL  ELECTRIC  COMPANY. 
June,  1911         $108,316        $44,717        $63,599        $38,262        $23,337 

1910  93.050  38,475  54,575  30.725  23,850 

NORTHERN  TEXAS  ELECTRIC  COMPANY. 
June  191 1         $136,061        $68,285        $67,786        $25,244        $42,542 

1910  120,964  64,701  56,263  20,162  36,101 

S.WANNAH  ELECTRIC  COMPANY. 
June  1911  $59,927        $41,565        $18,362        $18,622  $10 

1910  53,610  35.596  18,014  18.008  6 

SEATTLE   ELECTRIC   CO.MPANY. 
June  1911  $433,701      $242,969      $190,732      $114,347        $75,385 

1910  447.676        261,337        186.339        119,695  76.634 

TWIN  CITY  R.\PID  TRANSIT  COMPANY. 
6fn       June,     Ml       $3,781,952  $1,928,794  $1,853,158      $840,475  $1,012,683 
6"  "         MO         3,582,248     1,748,128     1.834,119        841,141        992,978 
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Construction  NeWs. 

BLUE  MOUNT.AIN  CITY,  ALA.— The  installation  of  an  electric- 
light  system  in  Blue  Mountain  City  is  reported  to  be  under  consideration. 
H.  F.  Williamson  is  Mayor.     Post  office  address  is  Anniston,  Ala. 

MONTGOMERY,  ALA.— The  advisability  o£  placing  all  overhead 
wires  in  conduits  is  to  be  considered  at  a  conference  of  the  Board  of 
City  Commissioners  and  representatives  of  the  Montgomery  Light  & 
Water  I'ower  Company,  the  Montgomery  Traction  Company,  the  Citizens' 
Light.  Heat  &  Power  Company  and  the  Western  Union  and  Postal  Tele- 
graph con"  panics. 

PHOENIX,  .-VRIZ. — A  petition  has  been  submitted  to  the  City  Council 
by  the  citizens  of  Phoenix  requesting  that  an  ordinance  be  passed  re- 
quiring the  Pacific  Gas  &  Electric  Company  to  place  its  wires  in  con- 
duits. 

PHOENIX,  ARIZ.— The  Salt  River  Electric  Company,  recently  or- 
ganized, is  planning  to  build  an  electric  railway  system  in  Salt  Kiver 
Valley,  involving  an  expenditure  of  about  $600,000.  Work  will  soon  be- 
gin on  construction  of  the  proposed  railway  and  about  50  miles  will  be 
completed  within  a  year.  It  is  proposed  to  build  one  line  from  Phoenix 
to  Peoria,  15  miles  in  length,  another  from  Phoenix  to  Scottsdale,  a  dis- 
tance of  U  miles,  and  also  a  branch  to  Mesa,  18  miles  southeast.  A  spur 
will  extend  to  a  point  3%  miles  east  of  the  city,  where  it  is  proposed  to 
establish  a  large  amusement  park. 

HELEN.A,  ARK. — Contracts  have  been  awarded  by  the  Schofield  En- 
gineering Company,  of  Philadelphia,  Pa.,  which  recently  purchased  the 
local  electric  and  gas  plants,  for  the  construction  of  a  new  electric 
power  house  to  T.  P.  Reynolds,  of  Memphis,  Tenn.  This  is  a  beginning 
of  extensive  improvements  to  be  made  to  both  the  gas  and  electric  systems 
in  this  city. 

ANAHEIM,  CAL. — The  installation  of  an  ornamental  street-lighting 
system  on  Center  and  Los  Angeles  Streets  is  under  consideration.  It 
is  proposed  to  replace  the  present  arc  lamps  with  cluster  lamps. 

DORRIS,  CAL. — Bids  will  be  received  by  Fred  Chapman,  town  clerk, 
until  .^ug.  25  for  the  construction  of  water-works  system,  in  accordance 
with  plans  and  specifications  now  on  file  at  the  office  of  the  town  clerk 
as  follows:  1 — Construction  of  system  complete  with  machinery  for  gaso- 
line power.  2 — To  construct  system  complete  with  equipment  for  elec- 
tric power  (electricity  to  be  supplied  by  the  Siskiyou  Light  &  Power 
Company).  The  above  does  not  include  the  digging  or  construction  ot 
the  well,  for  which  a  separate  bid  must  be  submitted.  Copies  of  plans 
and  specifications  may  be  obtained  upon  application  to  the  town  clerk. 
for  which  a  charge  of  $5  will  be  made. 

EL  CENTRO,  CAL. — The  City  Councilmen  are  discussing  the  instal- 
lation of  an  electric  pumping  system  for  the  city's  water  supply.  Energy 
will  be  taken  from  the  Holton  Power  Company's  system. 

HOLTVILLE,  CAL— The  Holioi;  Power  Company  is  to  increase  its 
capital  stock  from  $500,000  to  $1,000,000,  the  proceeds  to  be  utilized  in 
providing  for  present  and  future  extensions  of  the  company's  electric- 
lighting  and  ice  plants   in  the   Imperial  Valley. 

INGLEWOOD,  CAL. — The  town  of  Inglewood  has  entered  into  a  con- 
tract with  the  Southern  California  Edison  Company,  of  Los  .\ngeles,  for 
street  lighting.  At  present  only  improved  streets  will  be  lighted.  Later 
the  service  will  be  extended  throughout  the  entire  town.  Arc  lamps  will 
be   installed. 

KENNETT,  CAL.— The  Board  of  Trustees  of  Kennett  has  granted  the 
Sacramento  Valley  Power  Company  a  franchise  to  erect  transmission 
lines  on  the  streets  and  highways  of  the  city  for  a  term  of  fifty  years 
for  the  distribution  of  electricity  for  lamps  and  motors. 

LONG  BE.'\CH,  CAL.— Investigations  are  being  made  by  the  city 
officials  with  a  view  of  installing  electrical  machinery  in  the  municipal 
water  plant  to  generate  electricity  to  light  the  streets  and  public  build- 
ings. The  city  now  expends  about  $28,000  yearly  for  lighting  the  city. 
To  carry  out  present  plans  would  necessitate  the  purchase  of  the  street- 
lighting  system  of   the   Edison   company   or   the   erection   of  new    lines. 

LOS  ANGELES,  C.\L. — The  contract  for  installing  six  traction  pas- 
senger, one  electric  drum  freight,  one  electric  automatic  and  two  hydro- 
pneumatic  sidewalk  elevators  in  the  new  eleven-story  building  being 
erected  at  Seventh  and  Springs  Street,  Los  Angeles,  by  the  Van  Nuys 
Building  Company,  has  been  awarded  to  the  Otis  Elevator  Company,  for 
$48,345. 

PALMS,  CAL. — The  installation  of  an  electric  street-lighting  system 
in  Palms  is  reported  to  be  under  sonsideration. 

P.ALO  ALTO,  CAL. — An  appropriation  of  $2,300  has  been  made  by 
the  City  Council  for  the  extension  of  the  municipal  lighting  system  to 
South  Palo  Alto,  and  work  on  the  construction  of  the  transmission  line 
is  to  be  commenced  at  once  under  the  supervision  of  City  Electrician 
Vouens. 

RIVERSIDE,     C.\L— The     Southern     Sierras     Power     Company     has 


awarded    contract    for    the    construction    of    a    steam-power    plant     be 
erected  near  San  Bernardino.     The  proposed  plant  will  have  an  out 
5000  kw. 

SACR.\MENTO,    CAL.— The    name    of    the    Citizens'    Light  & 
Company   has   been    changed   to   the    Citizens'    Electric   Company,  ai 
tides  of  incorporation  are  to  be  filed  at  once. 

SAN   BERNARDINO,  CAL.- It  is  announced  that  F.  A.  Worthl. 
SLCured  the  franchise  for  which  he  recently  applied  in  tiiis  city,  ar 
turned  it  over  to  the  Southern  Sierras  Power  Company,  which  con 
it    is    understood,    he    represents,    and   not    the    California-Nevada 
Com_pany,  as  previously  stated. 

SAN  DIEGO,  CAL. — The  work  of  installing  its  wires  in  condui 
been    commenced   by    the    San    Diego    Consolidated    Gas   &    Electric 
pany,   an    ordinance   having  recently   been    passed   requiring  the  ovt 
wires    of    all    electric    companies,    with    the    exception    of    the    San 
Electric    Railroad,   to   be   placed   underground. 

S.AN  FRANCISCO,  CAL.— The  Board  of  Public  Works  has  ac 
a  resolution  calling  on  the  Supervisors  to  sell  $400,000  addditional 
Street  railway  bonds  to  provide  funds  for  construction  of  power 
and  car   barns. 

SAN  JOSE,  CAL. — It  is  understood  that  the  Great  Western  I 
Company,  which  operates  a  55,000-hp  plant  at  Big  Bend,  on  the  F. 
River,  is  preparing  to  enter  the  electric  lighting  field  at  San  Jo 
competition  with  the  Union  Gas  &  Electric  Company.  It  is  stat. 
Mr.  J.  li.  Hornung  commercial  representative,  that  if  sufficient 
ness  can  be  assured  to  warrant  the  extension  of  the  company's 
to  that  city  work  will  be  undertaken  at  an  early  date. 

WATTS,  CAL. — The  Pacific  Light  &  Power  Company  has  sub. 
to  the  Chamber  of  Commerce  the  following  proposition  for  lightin 
city:  It  agrees  to  erect  poles,  string  wires  and  install  forty-five  tur 
lamps  for  the  sum  of  $9,000,  the  city  to  pay  a  flat  rate  of  $68  per  i 
for  the  electricity  used  for  a  period  of  five  years  and,  in  additi 
the  above  rate,  to  pay  $150  per  month  for  five  years  for  installiu 
plant,  making  a  total  of  $218  per  month  for  five  years. 

FRUIT.A,  COL. — The  Grand  Junction  &  Grand  River  Railway 
pany.  Grand  Junction,  Col.,  has  been  granted  a  franchise  by  the 
Council  of  F-ruita  for  the  sale  of  electricity  in  that  city.  The  C( 
has  also  signed  a  twenty-five-year  contract  with  the  company  for  a  ^ 
lighting  system. 

OAK  CREEK,  COL. — Work  has  commenced  on  the  installation  i 
electric-light  plant  in  Oak  Creek  under  a  franchise  granted  to 
Sharpe,  of  Cripple  Creek,  president  of  the  Oak  Creek  Town  La 
Mining  Company.  Orders  have  been  placed  for  a  2200-volt,  altern 
current  generator   and   3   miles   of   wire  will  be   erected  at  once. 

TRINIDAD,  COL.— The  Colorado  Railway,  Light  &  Power  Com 
Trinidad,  Col.,  which  was  reorganized  about  a  year  ago  with  a  c.i 
zation  of  $5,000,000,  was  sold  to  the  Federal  Light  &  Traction  Com 
of  New  York,  on  Aug.  2,  the  price  being  $950,000.  The  property 
bid  in  at  a  receiver's  sale  by  C.  C.  Chapelle,  of  New  York  City, 
announced  that  many  important  extensions  will  be  made  in  the 
future  to  the  plant  and  business  of  the  company. 

GUILFORD,    CONN.- The    Borough    Council    is  considering  the 
tion  of  lighting  the  streets  of  the  borough  by  electricity.     The  Housa  k 
Power    Company    lias    submitted    a    proposition    offering    to    install  • 
incandescent    lamps    of    25    cp    at    $13.50    each    per    year,    making  ' 
total   cost   per   year   $1,150,   against   $540   for  maintenance  of  the  P' 
oil   lamps.      It   is  proposed   to   enter   into   a   three-year  contract,  the 
pany  to  bear  the  expense  of  installation  of  the  system. 

NEW  MILFORD,  CONN. — .Application  for  a  charter  has  been 
by  the  Still  River  Power  Company,  of  this  city.  It  is  understood 
the  granting  of  such  a  charter  is  being  opposed  by  the  New  Mi 
Electric  Light  Company. 

NEW  MILFORD,  CONN.— Plans  for  the  construction  of  a 
below  the  gorge,  ?.t  which  point  electrical  energy  for  its  own  use 
for  public  distribution  can  be  generated,  are  being  considered  by 
Silica    Paint    Company,    of  this   city. 

NORWICH,    CONN. — The    municipal    electric    light    plant,    whic 
at  present  installing  a  new  turbine  generator  and  condenser,  is  plai 
to   extend  its  transmission  line   a  mile   south   of   Thamesville  in  ordi 
supply    electricity    for    lighting    the    Norwich    Golf    Club   and    such 
residences  along  the  route  as  may  oare  to  take  advantage  of  the  sei 

OCCUM,  R.  D,,  VERSAILLES,  CONN.— Arrangements  are  1  = 
made  by  the  Totakett  Company  to  install  an  electric-light  plant  to  si  J 
electricity  to  light  the  mill,  tenements  and  residences  in  the  town 
generator  with  sufficient  output  to  supply  1000  lamps  will  be  inst:  1 
The  contract  for  the  work  has  been  awarded  to  the  Norwich  EU  ic 
Companj-,  of  Norwich,  Conn. 

WASHINGTON,   D.   C— Consular  Report   No.    182  states,  under  r- 
eign   Trade    Opportunities,    Item    7139,    that   a    hotel    proprietor  in  !  ' 
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.  estimates  for  installing  a  small  electric   passenger  elevator  in   his 

Correspondence  should  be  in  English. 
vSHIXGTOX.  D.  C. — The  contract  for  furnishing  eight  SOOO-lb. 
'  ir  10.0001b.  electric  motor  trucks  for  the  Bureau  of  Yards  and 
Xavy  Department,  Washington,  D.  C,  has  been  awarded  to  the 
il  Vehicle  Company,  Long  Island  City,  L.  I.,  N.  Y.,  for  $49,000. 
SUING  TON.  i>.  C— Consular  Rtpart  No.  183  states,  under  South 
,;i  Notes,  that  the  Durban  borough  electrical  engineer  has  been 
ved  to  I'urchase  specimens  of  suitable  and  up-todatc  electrical  ap- 
is    for    household    use,    with    the    object    of    bringing    them    to    the 

of  consumers. 
\SHINGTOfK,  D.  C. — Sealed  proposals  will  be  received  at  the 
I  the  Supervising  Architect,  Treasury  Department.  Washington, 
jntil  Sept.  15  for  the  installation  of  an  electric  elevator  plant  in 
riited  States  post  office  at  Washington,  D.  C,  in  accordance  with 
.ind  specifications,  copies  of  which  may  be  obtained  at  the  above 
r  at  the  office  of  D.  H.  Burnham  &  Company,  of  Chicago,  archi- 
lames  Kno.t  Taylor  is  supervising  architect, 

^HINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
-ing  .Architect.  Treasury  Department,  Washington.  D.  C,  until 
;  for  mechanical  equipment,  e-xcepting  elevators  and  mail-handling 
;us,  including  plumbing,  gas  fitting,  boiler  plant,  heating  and 
ung  system,  conduit  and  wiring  system,  vacuum-cleaning  system 
Juced  draft  system  for  the  United  States  post  office  building. 
.<ton.  D-  C,  in  accordance  with  drawings  and  specifications,  copies 
vh  may  be  secured  at  the  above  office  or  at  the  office  of  D.  H. 
ira  &  Company,  of  Chicago,  111.,  architects.  James  Knox  Taylor 
rvising  architect. 

AUGUSTINE.  FLA.— The  St.  Johns  Light  &  Power  Company  has 
aced  in  the  hands  of  a  receiver,  B.  E.  Dyson,  of  St.  Augustine, 
'.mderstood  that  the  embarrassment  of  the  company  is  merely 
iry  and  that  it  will  be  operated  under  the  receivership  for  a 
;nie  only.  The  reason  assigned  for  the  default  of  interest  on 
which  led  to  the  above  action,  is  the  fact  that  the  company's 
•  earnings  have  been  utilized  for  extensions  and  improvements, 
r  D^■son  states  that  neither  the  electric-light  nor  trolley  service 
icr  impairment  under  the  present  arrangement. 
TH  JACKSONVILLE,  FLA.— Sealed  proposals  will  be  received 
Board  of  Bond  Trustees  of  the  city  of  South  Jacksonville,  Fla., 
\ug.  24  for  furnishing  material  and  construction  of  electric- 
!.int  and  water-works  system  as  follows:  For  furnishing  approx- 
i  miles  8-in.,  6-in.  and  4-in.  cast-iron  pipe  and  specials:  hydrants 
ves:  drilling  12-in.  well;  furnishing  tower  and  tank;  two  boilers; 
ter  heater;  pumps;  generator,  exciter,  swichboard,  etc.;  simple  valve 
laying  cast-iron  pipe;  constructing  reservoir,  tower  foundations; 
ig  machinery';  furnishing  and  erecting  electric  transmission  lines, 
■istruction  of  power  house.  Plans  may  be  seen  at  the  office  ot 
:  \V.  Lyon,  305  Duval  Building.  Jacksonville,  consulting  engineer, 
-opies  of  specification  may  be  obtained  upon  application.  W.  W. 
is  chairman  Board  of  Bond  Trustees. 

X'ST.A,  G.A. — -Arrangements  are  being  made  to  begin  work  on  the 
:tion  of  the  dam  of  the  Twin  City  Power  Company  on  the 
ih  River,  about  30  miles  above  Augusta.  The  proposed  plant 
St  about  $1,000,000  and  will  supply  electricity  in  this  section  of 
'  and  in  South  Carolina.  The  company  has  filed  a  petition  with 
tv  Council  of  Savannah.  Ga.,  asking  for  a  franchise  to  supply 
iiy  in  that  city.  Thomas  O'Conner,  of  New  York,  N.  Y.,  is  in- 
1  in  the  project. 

t.'MBL'S.  G.A. — The  Georgia  Power  Company  has  applied  to  the 
juneil  for  a  franchise  to  construct  and  operate  an  electric  plant 
imbus. 

UMBUS,  GA. — ^The  contract  for  the  completion  of  the  large  dam 
)n    irse  of  construction  by  the  Stone  &  Webster  Engineering  Corpora- 
tit  of  Boston.  Mass..  across  the  Chattahoochee  River,  north  of  Colum- 
hu:  has  been  awarded  to  the  B.   H.   Hathaway   Company,   of  Columbus. 
Tl  original  plans  called   for   the   erection   of  a   26  ft.    dam,   which   was 
•tied  last  year.      The   second    contract,    recently   awarded,    calls   tor   an 
"oHonal  44  ft.,   making  a  76-ft.   dam,   which,   when  completed,  together 
■■■'   rower  plant  will  involve  an  expenditure  ot  about  $1,500,000.     The 
vhen  completed   will   supply  electricity  in   West   Point,    La  Grange. 
1.  Newnan  and  ether  towns  and  cities  in  that  section. 
MOX    CITY.    IDAHO.— The    control    of    the    Andrews    Light    & 
I'ompany  has  passed  into  the  hands  of   Pomeroy    (Wash.)   capital- 
•:  consideration  being  $76,000.     The  officers  of  the  company,  which 
*'  hereafter   be    known    as    the    Lemhi    Power    Company,    are:     C.    L. 
M.1eenrie,  president;    E.   Riggs,   vice-president  and  manager,  and   Ralph 
If  I,  Mcretary. 

IICAGO.  ILL. — Plans  are  being  considered  by  the  Chicago  Suburban 

Ed)n  Company,   which   recently  absorbed   the   Economy  Light  &   Power 

Co  .any.  of  Joliet.  111.;   the  North  Shore   Electric  Company,  of  Chicago. 

•^  Illinois  Valley   Gas  &   Electric   Company,   of  Streator    111.,  and 

mkakee   Gas  &   Electric    Company,    of   Kankakee,    III.,   to  construct 

■  three  generating  plants  to  supply  electric  service  to  sixty-five  cities 

anyillages  more  economically  than  at  present.     It  is  proposed  to  utilize 

IhAater  rights  owned  by  the  Economy  Light  &  Power  Company. 

1".  SHERIDAN,  ILL. — Contracts  for  constructing  a  central  heating 
•nopower  plant  at  Ft.  Sheridan.  III.,  have  been  awarded  as  follows: 
ToNilson    Brothers,    of    Chicago.     111.,    for    removing    boilers    and    in- 


stalling new  boilers,  at  $17,000;  Heine  Chimney  Company,  for  stack,  at 
$3,900,  and  to  the  Western  Electric  Company  for  other  machinery,  at 
$4,840. 

-M.ASCOUT.MI.  ILL. — For  some  lime  the  citizens  of  this  city  have 
had  under  consideration  the  purchase  of  the  plant  of  the  Mascouiah 
Electric  Light  Company.  An  alternative  proposition  has  been  the  in- 
stallation of  a  new  plant.  To  carry  out  cither  of  the  above  plans  a 
special  election  is  to  be  held  to  vote  on  a  $12,000  bond  issue. 

MIXONK,  ILL. — The  Minonk  Electric  Light  &  Power  Company, 
Minonk.   III.,  has  been   dissolved. 

BLOOMINGTON,  IND.— Efforts  are  being  made  by  F.  Reibel,  general 
manager  of  the  Southern  Indiana  Power  Company,  Indianapolis,  to 
induce  the  quarrymen  of  Bloomington  to  run  their  plants  by  electricity. 
If  he  is  successful,  it  is  the  intention  of  the  company,  which  has  its 
main  plant  at  Williams,  to  expend  $50,000  for  the  construction  of  a 
transmission  line  from  Stincsvillc  to  Blooiiington.  The  Consolidated 
Stone  Company  has  installed  a  temporary  plant,  to  be  used  only  until 
the  Southern  Indiana  Company  gets  its  system  in  operation. 

CLINTON.  IND. — The  capital  stock  of  the  Clinton  Electric  Light  & 
Power  Company  has  been  increased  from  $10,000  to  $40,000.  The 
company  proposes  to  m,ike  extensive  improvements  in  its  plant.  David 
McBcth  is  president  of  the  company  and  J.   W.   Robb,  secretary. 

ELKHART,  IND.— It  is  slated  that  the  Indiana  &  Michigan  Electric 
Company  proposes  to  expend  in  the  neighborhood  of  $500,000  on  con- 
templated improvements. 

INDIANAPOLIS,  IND.— The  Board  of  Public  Works  has  ordered  the 
wires  of  all  public  service  corporations  in  the  mile  square  to  be  placed 
in  conduits.  This  also  applies  to  the  high-voltage  wires  of  the  trolley 
companies. 

INDIANAPOLIS.  IND.— The  W.  H.  Schott  Company,  of  Chicago. 
III.,  has  been  admitted  to  do  business  in  Indiana.  The  company  is 
capitalized  at  $300,000  and  proposes  to  make  a  specialty  of  designing  and 
constructing  electric  plants,  central  heating  plants,  industrial  heating 
plants  and  overhead  and  underground  electrical  construction  work. 
J.  W.  Fesler,  725  Newton  Claypool  Building,  Indianapolis.  Ind.,  is  the 
Slate  representative. 

JASPER,  IND. — Bids  will  be  received  at  the  electric  light  office  in 
Jasper,  up  to  7:30  p.  m..  Aug.  21.  by  the  board  of  trustees,  for  the 
construction  of  an  addition  to  the  electric-lighting  system,  according  to 
plans  and  specifications  prepared  by  Architect  M.  F.  Durlauf,  and  which 
are  on  file  with  the  town  clerk. 

KENDALLVILLE,  IND.— The  City  Council  has  awarded  the  contract 
for  ornamental  lamp  standards  for  the  boulevard  lighting  system,  to  be 
installed  in  the  business  district,  to  the  Western  Gas  Construction  Com- 
pany, of  Ft.  Wayne,  Ind.  From  forty  to  sixty  posts,  to  cost  $42.80  each, 
will    be   used. 

LAWRENCEBURG,  IND— The  construction  of  an  electric  railway 
between  Osgood  and  Versailles  is  planned,  nearly  all  of  the  right-of-way 
privileges  having  been  obtained  along  the  proposed  route.  Those  in- 
terested in  the  proposilion  are  J.  L.  Phillips,  Clinton,  Mo.,  and  Julius  K. 
Wayland,  Gerard,   Kan. 

MARION,  IND. — A  new  electric-light  plant  is  to  be  installed  in  this 
city  to  take  the  place  of  the  one  destroyed  by  fire  some  time  ago,  the 
contract  for  the  construction  of  a  new  building  having  been  awarded  by 
the  City  Council  to  J.  H.  Waldron.  Two  new  electrically  driven  pumps 
will  he  substituted  for  the  steam  pumps  formerly  in  service. 

NOBLESVILLE,  IND.— An  order  for  the  sale  of  the  White  River 
Light  &  Power  Company  on  Aug.  15.  at  the  office  of  the  Wainwright 
Trust  Company,  of  Noblesville,  has  been  issued  by  the  United  States 
referee,  the  concern  having  passed  into  the  bands  of  a  receiver  and 
thence  into  the  Bankrupt  Court.  An  upset  price  of  $30,000  has  been 
placed  by  the  referee,  and  the  requirement  made  that  the  successful 
bidder  shall  deposit  $5,000  in  a  certified  check  or  cash  with  his  bid, 
the  balance  of  the  purchase  money  to  be  paid  within  fifteen  days.  About 
$150,000  has  been  expended  by  the  White  River  Company  on  its  hydro- 
electric development  on  the  White  River,  and  it  is  estimated  that  about 
$75,000  will  be  required  to  complete  the  plant.  The  company  owns 
seventy-five  acres  of  land  in  fee,  160  ft.  of  concrete  dam  has  been  built 
and  the  turbine  chambers  are  partially  completed.  The  plant  is  equipped 
with  406  hp  in  boilers,  a  300-kw  turbogenerator  set  and  condensing 
apparatus,  all  ot  modern  make  and  in  good  condition.  Transmission 
lines  are  built  to  Noblesville,  a  distance  of  two  miles,  and  a  distribution 
system    covers   the   city. 

PRINCETCN,  IND.— Plans  are  being  prepared  by  the  City  Council 
tor  the  installation  of  cluster  lamps  around  the  public  square  and  in  the 
principal  business  street. 

SHIRLEY,  IND.— An  electric-light  system  is  being  installed  on  Main 
Street  by  the  local  business  men.  Electricity  for  maintaining  the  lamps 
will  be  supplied  by  the  Indianapolis,  New  Castle  &  Toledo  Traction 
Company. 

CLARION,  IOWA.— The  electric-light  plant  at  this  city,  owned  by 
Carr  &  Mozingo,  has  been  destroyed  by  fire. 

INDEPENDENCE,  LA. — The  contract  for  new  equipment  for  the 
electric  plant  is  reported  to  have  been  awarded  to  the  Allis-Chalmers 
Company.  Milwaukee,  Wis.,  the  price  being  $11,000. 
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KEOKUK,  lA.— It  is  reported  that  Sargeant  &  Lundy.  Chicago,  have 
transferred  to  the  Stone  &  Webster  Construction  Company,  of  Boston, 
the  public  utilities  of  Keokuk,  including  the  electric  light  and  pas  plants. 
street  railway  system  and  the  Keokuk  &  Warsaw  Interurban  Line,  the 
ccrsideration.  however,  not  being  made  public.  Lighting  and  street 
railway  franchises  in  Keokuk  were  recently  granted  to  Stone  &  Webster, 
and  it  is  understood  that  several  hundred  thousand  dollars  will  be  ex- 
pended in  the  extension  and  improvement  of  the  public  utility  plants 
thus  acquired.  A.  D.  Ayers,  who  has  been  local  manager  for  the  Chi- 
cago interests,  will  be  retained  in  that  capacity  by  the  new  owners. 

NEWTON,  I  A. — The  contract  for  the  construction  of  the  municipal 
plant  at  this  city  has  been  awarded  to  Eastmine  &  Stines.  of  Newton, 
for  $13,700. 

GARDEN  CITY,  KAN.— The  advisability  of  authorizing  a  $40,000 
bond  issue,  the  proceeds  to  be  utilized  for  the  installation  of  a  municipal 
electric-light  plant,  is  being  considered  by  the  citizens  of  Garden  City. 

GREENSBURG,  KAN. — Contracts  have  been  awarded  by  the  City 
Council  for  equipment  for  the  proposed  municipal  electric-light  plant. 
The  electrical  equipment  will  be  furnished  by  the  United  Electrical 
Company,  of  Wichita,  Kan.,  and  the  Sheffield  Gas  Power  Company,  of 
Kansas  City.  Mo.,  will  supply  two  50-bp  solar  oil  engines.  J.  W.  Rigby, 
of  Wichita,   Kan.,   has  been   engaged  as  electrical   engineer. 

MANILATTAN,  KAN.— The  Manhattan  Interurban  Railway  Company 
is  planning  to  construct  an  electric  railway  from  Manhattan  to  Ft. 
Kiley,  at  which  point  it  will  connect  with  the  line  running  between  Ft. 
Riley  and  Junction  City,  making  a  continuous  line  from  Manhattan  to 
Junction  City,  a  distance  of  24  miles. 

NEODESHA,  KAN. — At  a  meeting  of  the  city  commissioners  the  new 
electric  lighting  plant,  for  which  the  city  voted  $12,000  in  bonds,  was 
accepted,  and  it  is  now  the  property  of  the  city. 

COVINGTON,  KY.— The  Covington  Industrial  Club  has  petitioned 
the  Board  of  Aldermen  to  install  an  ornamental  street-lighting  system 
on  Madison  Avenue  and  Pike  Street.  Efforts  are  being  made  to  have 
cluster   Irtmps  erected  on  the  main  thoroughfares  in  the  city. 

LOUISVILLE,  KY. — Arrangements  have  been  completed  by  the 
Kentucky  Electric  Company  to  take  over  the  contract  for  lighting  the 
Gait  House.  It  was  first  proposed  to  rebuild  the  electric  plant  in  the  hotel, 
which  would  have  cost  $65,000  and  $24,000  a  year  to  maintain.  ine 
stockholders  decided  to  abandon  the  private  plant  and  contract  with  the 
Kentucky  Electric  Company  for  electrical  service. 

LOUISVILLE,  KY.— Permission  has  been  granted  to  the  Federal 
Sign  System  by  the  Board  of  Public  Works  to  erect  boulevard  lamps 
on  Jefferson  Street,  between  Second  and  Third  Streets,  and  between 
ITiird  and  Fourth  Streets,  electricity  for  the  former  to  be  supplied  by 
the  Kentucky  Electric  Company  and  for  the  latter  by  the  Louisville 
Lighting  Company.  The  lamps,  which  are  to  be  mounted  on  standards 
in  clusters  of  five  lamps  to  the  standard,  nre  to  be  erected  without 
expense  to  the  city  and  removed  should  the  installation  be  passed  upon 
unfavorably  by  the  board.  On  the  other  hand,  should  the  lighting  sys- 
tem prove  satisfactory,  permission  will  be  sought  by  the  Federal  Sign 
Company  to  install  similar  standards  along  various  other  business  streets 
of  the  city,   the  expense  to  be  borne  by  the  merchants  benefited. 

RANGELEY.  MAIN  F..— The  building,  boilers  and  engine  which  have 
been  used  at  the  elect; ic-light  plant  at  this  city,  together  with  the  land 
on  which  the  plant  is  located,  have  been  purchased  by  William  Tom- 
linson  from  the  Kempt  on  Lumber  Company.  Mr.  Tomlinson  has  also 
leased  the  generator,  electric-light  poles  and  wires  of  Mr.  Benson,  of 
Lewiston,  with  the  privilege  of  buying  them,   and  will  operate  the  plant. 

RICHMOND,  MAINE.— The  Board  of  Selectmen  has  entered  into  a 
contract  with  the  Central  Maine  Power  Company  for  lighting  the  streets 
of  the  town  with  electricity.  The  company  will  soon  begin  work  on  the 
erection  of  the  transmission  line  from  Gardiner  to  Richmond.  The  con- 
tract is  for  a  period  of  ten  years  and  provides  for  seventy-one  25-cp 
incandescent  lamps. 

BALTIMORE,  MD.— Orders  have  been  placed  by  the  Baltimore  &  Ohio 
Railroad  Company  with  the  United  States  Electric  Company  for  forty 
complete  telephone  station  equipments  for  the  extension  of  its  teiephone 
train-dispatching  service  from   Clarksburg  to  Salem. 

CONCORD,  MASS.— The  Municipal  Light  Board  has  decided  to 
reduce  the  rate  for  electricity  for  commercial  and  domestic  lighting  from 
10  cents  to  9  cents  per  kw-hour;  no  change  will  be  made  in  the  price 
for  cooking  and  heating  purposes,  which  is  4  cents  per  kw-hour;  for 
lighting  the  municipal  buildings  the  rate  is  6  cents  per  kw-hour.  Re- 
newals are  furnished  of  all  gem  lamps  free  of  charge  and  of  carbon 
lamps  up  to  8  cp.  An  appropriation  is  made  by  the  town  of  $5,000  for 
the  street-lighting  system,  which  consists  of  940  incandescent  lamps, 
operated  3200  hours,  A.  W,  Lee  is  manager  of  the  municipal  electric- 
light  plant. 

FALL  RIVER,  MASS.— The  officers  of  the  Bradford  Durfee  Textile 
School  have  been  notified  that  the  Legislature  has  appropriated  $53,000 
for  the  school,  which  is  now  available.  Of  this  sum  $27,000  is  to  be  used 
for  running  expenses  and  $27,000  for  erection  of  an  addition  to  the 
school,  the  construction  of  power  bouse  and  new  equipment,  establishing 
a  new  designing  department  and  purchase  of  additional  equipment  for 
the   engineering,   electrical   and   weaving  departments. 

FRANKLIN,  MASS. — It  is  the  intention  of  C.   D.  Parker  &  Company, 


who  recently  took  over  the  plant  and  holdings  of  the  Union  Elci 
Light  Company,  of  Franklin,  as  well  as  the  property  of  the  Fo\ 
Electric  Company,  to  construct  a  transmission  line  from  Frankli: 
Foxboro  and  to  iiscontinue  the  stea-n  plant  which  is  at  present  in  m; 
tion  at  the  latter  city. 

ORANBY,  MASS.— The  South  Hadley  Falls  Electric  Company  is  1 
ing  investigations  with  a  view  of  extending  its  transmission  lines 
Granby,  The  company  is  ready  to  extend  its  system  if  sufficient  busi 
is  guaranteed. 

LEE,  MASS.— It  is  stated  that  Carl  Wurtzbach  and  Alex.  G.  I 
grafT,  of  Lee,  are  interested  in  a  plan  tc  increase  the  equipment  of 
Lee  electric  plant,  to  secure  energy  from  the  Monument  Mills  Com; 
and  to  furnish  service  for  Lee  and  Lenox  and  some  uf  the  I 
country  estates.  The  present  plans  call  tor  the  building  of  a  600U 
transmission   line. 

MILLBURY,  MASS.— The  contract  for  the  new  substation  of 
Worcester  Suburban  Electric  Company,  on  Grafton  Street,  has  i 
awarded  to  E.  D.  Ward,  of  Worcester,  and  work  will  be  commencei 
an  early  date.  It  is  stated  that  the  new  station,  which  will  cost  in 
neighborhood  of  $5,000,  is  to  be  supplied  with  modern  equipment, 
generating  station  of  the  company,  which  has  recently  contracted 
the  town  of  Auburn  to  furnish  electricity  for  lighting  the  streets 
located  at  Uxbridge,  and  energy  will  be  transmitted  from  that  poin 
MiUbury. 

SHELBITRNE  FALLS,  MASS.— It  is  expected  that  work  on  the 
Crete  dam  to  be  built  by  the  Chase  ind  Harriman  interests,  which  1 
replace  the  wooden  structure  which  now  furnishes  hydroelectric  en. 
to  the  Lamson  &  Goodnow  Manufacturing  Company  at  Shelbume  F 
will  be  commenced  in  a  few  days.  During  tlie  piccess  of  construe 
energy'  for  operating  the  Lamson  &  Goodnow  plant  will  be  transmi 
from  the  lar;_;e  power  station  near   Erattleboro,  Vt. 

UXBRIDGE,  MASS.- The  Worcester  Suburban  Electric  Company 
pects  to  install  in  the  new  addition  which  is  being  made  to  its  plar.i 
Depot  Street  one  2000-hp  steam  turbine  and  two  400-hp  Edge  i 
boilers. 

WORCESTER,  MASS.— A.  S.  Lowell,  president  of  the  A.  S.  Lo 
Company,  has  purchased  the  property  of  the  A.  S.  Lowell  Company 
hereafter  the  concern  will  be  operated  by  him.  The  reason 
the  change  was  the  refusal  of  the  Massachusetts  Gas  and  Ele 
Light  Commission  to  approve  the  franchise  which  the  Board  of  A 
men  granted  Mr.  Lowell  to  lay  a  conduit  across  Foster  Street  from 
Lowell  Building,  in  which  he  has  a  private  electric  plant,  to  light 
Lowell  store  at  the  corner  of  Main  and  Foster  Streets.  The  claim 
made  that  the  party  owning  the  electric  plant  and  the  store  was  not 
same  party;  the  Worcester  Electric  Light  Company  claimed  that  the 
proval  of  the  contract  would  mean  the  approval  of  a  second  concer 
sell  electricity  in  Worcester,  which  the  commission  upheld.  Mr.  Lo 
proposes  to  apply  to  the  commission  for  another  franchise. 

BARAGA.  MICH.— The  Oscar  Claussen  Engineering  Company. 
Paul,  Minn.,  has  been  selected  as  consulting  engineer  in  connei: 
with  the  installation  of  water  works  and  electric-light  plant  at  Barai; 

DETROIT.  MICH.— The  Consolidated  Light  &  Power  Company,  \\ 
is  capitalized  at"  $100,000,  the  land  value  of  the  property  held  by 
company',  has  been  organized  in  Michigan  for  the  purpose  of  eret 
and  operating  hydroelectric  plants  on  the  Chippewa  River.  Kn 
will  be  generated  and  distributed  to  about  thirty  towns,  among  ' 
Midland,  Ionia,  St.  Johns,  Ithaca  and  Mount  Pleasant.  The  comi 
now  has  two  dams  across  the  Chippewa  River,  and  contemplates 
construction  of  seven  more.  The  officers,  all  Detroit  men,  are:  F 
dent,  J.  L.  Hudson;  vice-president  and  general  manager,  Charlei 
Abbott;   secretary,  Robert  Tannerhill;  treasurer,  F.  R.  Ross. 

SAGINAW,  MICH.— Judge  Angel,  of  the  United  States  Dis 
Court  of  Eastern  Michigan,  on  July  27  handed  down  a  decision  ma 
the  injunction  permanent  which  the  Saginaw  Power  Company  sec 
against  the  city  of  Saginaw,  restraining  the  Board  of  Public  W 
from  removing  its  poles,  wires,  conduits,  etc.,  from  the  steets  after 
Bartlett  Illuminating  Company's  franchise  was  declared  forfeited 
August.  Owing  to  the  failure  of  the  city  and  the  Bartlett  Illumin: 
Company  to  reach  an  agreement  for  an  adjustment  of  rates,  and  the 
nouncement  that  the  Saginaw  Power  Company  had  purchased 
physical  properties  of  the  Bartlett  company  and  would  do  buslnes 
Saginaw  under  the  Eastern  Michigan  Power  Company's  franchise, 
City  Council  adopted  a  resolution  calling  for  the  removal  of  poles, 
and  the  injunction  in  the  United  States  Court  followed.  There  is  P 
ing  in  the  Circuit  Court  of  Saginaw  County  a  case  of  the  people  ag; 
the  Bartlett  Illuminating  Company,  the  Saginaw  Power  Company 
the  Eastern  Michigan  Power  Company  to  dissolve  the  corporation  on 
ground  that  it  is  a  monopoly. 

ALBERT    LEA,    MINN.— It   is   reported   that   the   Northwestern 
phone    Exchange    Company    will    expend    about    $10,000    in    placing  ' 
wires  in  conduits. 

LITTLE    FALLS,    MINN.— A    fire    at    the    plant    of    the   Little  1^ 
Water    Power    Company,    due    to    a    short    circuit    on    the    switchbc  •« 
caused   several   thousand   dollars   damage.      The   switchboard  was  eot  J 
destroyed,   and   considerable   damage   done   te   two    500-kw  generators, 
small  generator  is  now  furnishing  electricity  to  light  the  city. 
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\YNAR1>,  MINN.— There  is  a  iiiovetm-m  on  foot  in  this  city  looking 

i   the   installation   of   a   municipal    electric-light   plant. 

; ANSON,    MO. — Surveys  are   being   made   for  locating    the   site   for 

\\  hite   River  dam.     It   is  proposed  to   locate  the   proposed   dam   and 

a    hydroelectric    plant    about    5    miles    from    Branson.      Electricity 

ited  at  the  plant  will  be  transmitted  to  Springfield,  a  distance  of  35 

M.   L.   Holman   and  John   .\.    Laird  are  making  preliminary  sur- 

LOVIS,  MO. — It  is  reported  that  bids  will  be  received  by  the 
I  of  Public  Improvements,  William  T.  Kindly,  secretary,  300  New 
Hall,  until  12  noon,  -Aug.  15,  for  furnishing  and  erecting  electric 
jt-lighting  fixtures  in   the   Municipal   Court  Building. 

LOL'IS,  MO. — Preparations  are  being  made  for  the  construction 
power  house  in  West  Walnut  Manor.  The  proposed  plant  will  be 
■\  on  land  contiguous  to  the  Wabash  Railroad  tracks  and  will  supply 
city  in  West  Walnut  Manor  and  also  to  operate  the  proposed 
:  car  line  which  is  to  connect  the  new  subdivision  with  the  Belle- 
nc  and  the  L'nion  .Xvcnue  car  lines  at  Walnut  Park. 
TTE,  MONT.— The  Butte,  -Anaconda  &  Pacific  Railway  Company, 
>aid,  has  decided  to  discard  steam  power  and  equip  its  railway  for 
.cal  operation,  which  will  involve  an  expenditure  of  about  $1,000,000. 
\SGOW.  MONT. — The  city  of  Glasgow  is  contemplating  the  in- 
'H>n  of  an  ornamental  street-lighting  system  and  would  Itke  to  r.-- 
prices  on  lamp-posts,  ggiving  weights*  cuts  and  equipment.  E.  S. 
incc  IS  city  engineer. 

I-EN.\.  MONT.— Steps  have  been  taken  by  the  City  Council  for  the 
ation  of  a  system  of  cluster  lamps  on  all  streets  in  the  business 
t  of  the  city. 

RLINGTON.  N.  J. — A  special  election  for  the  purpose  of  voting 
r  installation  of  a  municipal  electric-light  system  has  been  called 
- -I'l.  6.  The  alleged  high  rates  and  poor  service  since  the  plant 
.  under  the  control  of  the  Public  Service  Corporation  is  stated  to 
rTecipitated  this  action. 

'NTCL.AIR,  N.  J. — Negotiations  are  under  way  between  the  Town 
■1  and  the  Public  Service  Corporation  for  lighting  the  streets  of  the 
'V  electricity. 

HIKLYN,  N.  Y. — The  contract  for  installing  electric  equipment 
•lie  School  168,  located  on  Throop  Avenue,  between  Bartlett  and 
ie  Streets,  Brooklyn,  N.  Y..  has  been  awarded  to  T.  Frederick 
n.  Inc.,  New  York,  N.  Y.,  for  $9,845. 

I  FALO,  N.  Y.— The  Sisters  of  Mercy,  1475  Abbott  Road,  Buffalo, 
.  have  awarded  the  contract  for  construction  of  power  plant  for 
nher  House  of  the  order  at  Abbott  Road  and  Red  .lacket  Parkway 
'ier    &    Summers,     1266    Seneca    Street,    BufTalo,    N.    Y.,    to    cost 


i  SKILL.  N.  Y. — Because  of  alleged  dissatisfaction  as  regards 
'.he  sePi-ice  rendered  and  the  rates  charged,  it  is  stated  that  the 
'  s  of  Catskill  are  considering  the  installation  of  a  municipal  elec* 
.iit  plant. 

I.GEVILLE,  N.  Y.— The  P.  B.  McCaghey  Company,  of  Little  Falls, 

.  has  secured  the  contracts   for   replacing  wooden   dams  in   Dolge- 

md  Newport  with  concrete  structures.     The   dam   in   Newport   will 

:t.  in  height  and  will  supply  power  to  operate  the  electric-light  and 

plant  and  other  industries  in  that  district.     The  dam  in  Dolgeville 

-ed  by  the  .American  Felt  Company  and  will  be  7  ft.  high. 

RTWICK,    N.    Y.— Peraission    has    been    granted    by    the    Public 

e  Commission  to  the  Hartwick  Power  Company  to  erect  poles  and 

■    wires  in  the  lighting  district  of   Hartwick. 

LONE,  N.  Y.— Bids  will  be  received  by  John  P.   Badger,  president 

lard    of    Trustees    North    New    York    Institution    for    Deaf    Mutes, 

n^  N.  Y.,  until  .Aug.   16  for  construction,  including  heating,   plurab- 

■ni  electric   work   for   the   administration    building,    including   altera- 

:n  existing  rear  extension,  and  for  two  dormitory  buildings  for  boys 

•ris   at    the    Northern    Institution    for    Deaf    Mutes,    Malone,    N.    V. 

:ng*  and  specifications  may  he  consulted  and  blank  form  of  proposal 

'  amcd  at  the  Northern  Institution  for  Deaf  Mutes,  -Malone,  N.  Y.,  and 

*0«  office  of  Franklin  B.  Ware,  State  -Architect,  -Albany,  N.  Y.     Copies 

Implant  and  specifications  may  be  obtained  upon  application  to  the  State 

■-itect 

W  YORK,  N.  Y. — The  contract  for  furnishing  and  installing  boilers 

iccessories  in  power  bouse  of  the  Metropolitan  Hospital,  Blackwcll's 

'md,  has  been  awarded  to  Osborne  Rae  &  Company,  241   West  Forty- 

fjt  Street,  New  York,  N.  Y.,  for  $12,521. 

SEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Department  of 
8>lic  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  N.  V., 
«il  Aug.  15  for  furnishing  all  material  and  labor  for  certain  excava- 
<n,  masonry,  steel  and  iron  work,  painting  and  plumbing  work,  power 
yk  and  machinery,  refrigerating  work,  electric  work  and  all  the  other 
yk  in  connection  with  the  completion  of  an  administration  building,  a 
'fgical  pavilion  and  dining-hall  building,  a  service  tunnel  and  covered 
Qridor  connecting  buildings,  ambulance  and  laundry  building  and  also 
fflfer  work  and  machinery,  etc.,  for  six-ward  pavilions,  now  under  con- 
ret,  for  the  Seaview  Hospital,  situated  on  the  properly  of  the  Depart- 
'nt  of  Public  Charities,  in  the  borough  of  Richmond,  X.  Y.  Blank 
'ms  and  further  information  may  be  obtained  at  the  oflSce  of  Raymond 
1  Almirall,    185    Madison    -Avenue,    New    York,    N.    Y..    architect,    where 


plans  and  specifications  may  be  seen.  Michael  J.  Druininond  is  cuui. 
missioner  of  public  charities. 

SAND  LAKE,  N.  Y. — A  franchise  has  been  granted  by  the  Public 
Service  Commission,  Second  District,  to  the  Wynantskill  Hydroelectric 
Company  for  the  construction  of  an  electric  generating  plant  at 
Wynantskill  Creek  in  the  town  of  Sand  Lake.  Work  on  the  plant,  which 
is  to  supply  electricity  to  West  Sand  Lake,  Snyder's  Lake,  Reichard's 
Lake,  Aver-ll  I'a.k,  Sand  Lake,  Crooked  Lake,  Buiden  L,->ke  and  other 
towns  in  tlie  vicinity,  v  ill  be  commenced  at  once. 

W-ARS-AW,  N.  Y. — The  Village  Trustees  have  awarded  a  contract  to 
the  Warsaw  Gas  &  Electric  Company  for  lighting  the  streets  of  the  village 
for  a  period  of  five  years.  Under  the  terms  of  the  contract  the  company 
is  to  furnish  thirty-two  arc  lamps  at  $75  each  per  year  and  forty  in- 
candescent lamps  at  $15  per  lamp  per  year. 

SHALLOTTE,  N.  C— The  Seaside,  Shallotte  &  Wilmington  Telephone 
Company,  it  is  reported,  is  making  arrangements  to  erect  a  telephone 
line,  is  miles  in  length.  Bids  for  construction  of  the  line  will  be  re- 
ceived until  Aug.  25.     Walter  Leonard,  of  Supply,  N.  C,  is  secretary. 

FESSENDEN,  N.  D.— It  is  the  intention  of  the  Maple  Leaf  Tele- 
phone Company  to  extend  its  lines  in  Fcsscnden,  a  franchise  to  that 
end  having  been  granted  by  the  County  Board. 

P.AYNE,  OHIO. — At  an  election  held  recently  the  proposition  to  issue 
bonds  for  the  purchase  of  the  local  electric-light  plant  and  the  installation 
of  a  water. works  system  was  carried.  The  cost  of  the  electric  plant  is 
estimated  at  $9,700  and  the  water-works  at  $17,000. 

MULDROW,  OKL.A. — It  is  reported  that  the  city  is  contemplating 
calling  an  election  to  vole  on  the  proposition  to  issue  bonds  for  the 
installation  of  electric-light  and  water-works  systems  in  Muldrow. 

MUSKOGEE,  OKLA.— Scaled  bids  will  be  received  by  the  City  Coun- 
cil of  Muskogee,  Okla.,  until  .Aug.  29  for  furnishing  and  erecting  the 
following  pumping  machinery:  One  1,600,000-gal.  low-lift  centrifugal 
pump;  one  1,600,000-gal.  high-lift  centrifugal  pump,  and  one  1,300,000- 
gal.  high-lift  centrifugal  pump.  Bids  will  be  received  alternately  for 
direct  connection  with  electric  motors  and  steam  turbines.  Specifications 
may  be  obtained  at  the  office  of  the  city  engineer  or  at  the  office  of 
-Alexander  Potter,  114  Liberty  Street,  New  York,  N.  Y.,  consulting  en- 
gineer.    All  bids  to  be  addressed  to  E.  H.  I''leming,  city  clerk. 

ASHLAND,  ORE.— It  is  stated  that  the  franchise  of  the  Ashland 
Electric  Light  &  Power  Company  has  been  revoked,  and  that  the  city's 
municipal   plant   will   soon   be   in   operation. 

KLAM-ATH  FALLS,  ORE.— The  Siskiyou  Electric  Power  &  Light 
Company,  of  Yrcka,  Cal.,  which  recently  acriuired  control  of  the  local 
power  plants  in  this  city,  contemplates  the  construction  of  a  transmission 
line  from  its  Fall   Creek  plant  to   Klamath    Falls. 

MO-NROE,  ORE. — It  is  reported  that  the  Welch  interests  are  planning 
to  equip  the  Carver  railway  from  Corvallis  to  Monroe  at  once  for  elec- 
trical operation  and  to  push  the  completion  of  the  line  from  Monroe  to 
Eugene. 

HOSIER,  ORE. — ArrangemenU  are  being  made  by  the  Pacific  Light 
&  Power  Company  to  erect  a  transmission  line  to  Mosier  to  supply  elec- 
tricity for  lamps  and  motors  in  this  town. 

ONT.ARIO,  ORE. — Plans  are  being  made  by  the  Ontario  Nys^a  Irriga. 
tion  Company  for  building  an  irrigation  system  to  irrigate  10.000  acres  of 
land  between  Ontario  and  -N'yssa.  It  is  understood  that  funds  have 
been  provided  for  the  construction  of  the  Shoestring  ditch  and  the  in- 
stallation of  an  ISOOhp  electric  pumping  plant.  The  officers  of  the 
company  are:  A.  W.  Trow,  president;  E.  M.  Grieg,  vice-president;  E. 
II.  Test,  secretary,  and  W.  H.  Doolitllc,  treasurer. 

PORTL.AND,  ORE. — Preparations  are  being  made  for  the  installation 
of  an  electric-light  system  in  Burlington,  the  industrial  suburb  on  the 
Spokane,  Portland  &  Seattle,  Northern  Pacific  and  United  Railways.  The 
power  station  has  been  completed  and  machinery  will  soon  be  installed. 

CHESTER,  PA.— The  A.  P.  Witteman  Company,  Fourth  and  Booth 
Streets,  Chester,  Pa.,  is  building  3  new  power  house,  40  ft.  x  50  ft.  A 
150-kw  generator  will  be  installed. 

JOHNSTOWN,  P.A. — Plans  are  being  made  for  substituting  electricity 
for  steam  as  the  motive  power  for  operating  the  Cambria  Incline  Plane 
in  the  near  future.  Energy  for  operating  the  cars  will  be  furnished  by 
the  power  plant  of  the  Cambria  Steel  Company.  The  steam  plant  will  be 
abandoned. 

LANCASTER,  P.A.- The  property  of  the  Manheim  &  Mount  Joy 
Electric  Light  Company  has  been  purchased  by  the  Susquehanna  Rail- 
way &  Light  Company.  The  company  supplies  electrical  service  in  Man- 
heim and  Mount  Joy. 

MEADVILLE,  PA.— The  Northwestern  Pennsylvania  Railway  Com- 
pany has  placed  contracts  with  the  General  Electric  Company,  of  Schenec- 
tady, N.  Y.,  for  three  generators,  two  for  the  power  plant  in  Meadville 
and  one  for  the  Harmonsburg  substation,  to  cost  $15,500.  The  greater 
portion  of  the  increased  output  of  the  plant  will  be  utilized  on  the 
Cambridge  Springs  line,  which  the  company  has  recently  taken  over.  It 
is  proposed  to  install  new  motors  in  the  present  cars  and  make  other 
improvements  to  the  service. 

MILTON,  PA. — It  is  reported  that  plans  are  being  prepared  by  Henry 
&  West,  of  Philadelphia,  Pa.,  who  control  the  United  Light  &  Power 
Company,  of  Milton,  Pa.,  for  consolidating  all  the  light  and  power  prop- 
erties   between    and    including    Milton    and    Sunbury    into    one    company. 


420 


ELECTRICAL    WORLD 


Vol.  58,  No. 


to  be  capitalized  at  $2,000,000.  The  proposed  new  corporation  will  take 
over  the  following  electric  and  gas  plants:  Edison  and  Middle  Creek 
Electric  Illuminating  Companies,  Sunbury  Light  &  S^v/er  Company, 
Sunbury  Gas  Company,  Northumberland  Electric  Illuminating  Company, 
the  United  Light  &  Power  Company,  of  Milton,  and  the  leasehold  of  the 
United  Light  &  Power  Company  and  of  the  Lcwisburg  Electric  Light 
Company,  of  Lcwisburg,  for  a  period  of  ninety-nine  years. 

NANTY  GLO,  PA. — Improvements  representing  an  expenditure  of 
over  $25,000  are  under  way  at  the  plant  of  the  Nanty  Glo  Light,  Heat 
&  Power  Company,  the  conlroUing  interest  in  which  was  recently  ac- 
quired by  Ebensburg  capitalists.  The  plans  for  the  new  work,  which 
are  being  prepared  by  C.  C.  Dovcy,  of  the  Swank  Building,  include  the 
construction  of  a  modern  brick  power  house,  of  sufficient  size  to  accom- 
modate six  900-hp  boilers  and  three  2220-voIt  alternators.  In  addition 
to  supplying  electricity  for  lamps  in  Nanty  Glo,  the  company  will  also 
supply  motor  service  to  the  nearby  mines.  The  officers  of  the  company 
are:  President.  T.  P.  Burns,  Nanty  Glo;  secretary  and  treasurer,  Walter 
Jones,  Ebensburg.  These,  in  addition  to  T.  Stanton  Davis,  Ebensburg; 
E.  B.  Nairn  and  Ed.  Smith,  of  Nanty  Glo,  comprise  the  board  of  di- 
rectors. The  offices  are  in  the  Cambria  Trust  Company's  Building, 
Ebensburg. 

NEW  CASTLE.  PA. — It  is  the  intention  of  the  Mahoning  & 
Shenango  Valley  Railway  to  enlarge  its  generating  station  and  install 
new  equipment  at  Sharon. 

SHICKSHINNY,  PA. — Negotiations  have  been  completed  whereby  the 
municipal  electric-light  plant  will  be  abandoned  and  electricity  for  operat- 
ing the  local  system  will  be  obtained  from  the  Luzerne  County  Gas  & 
Electric  Company,  of  Plymouth,  Pa.  The  service  from  the  municipal 
electric  plant  has  been  unsatisfactory  for  some  time  and  was  available 
at  night  only.     The  price  paid  for   the  plant  is  said  to  be  about  $10,000. 

WILKES-BARRE,  PA. — The  Central  Poor  Directors  are  reported  to 
have  awarded  a  contract  on  Aug.  3  for  furnishing  the  new  electric 
engine,  generator,  switcIibo£.rd  and  other  appliances  to  E.  F.  Roth,  of 
Wilkes-Barrc,  for  $6,956. 

EDGEFIELD,  S.  C. — The  proposition  to  issue  bonds  to  the  amount  of 
$15,000,  the  proceeds  to  be  used  for  the  construction  of  an  electric-light 
plant,  it  is  reported,  will  be  submitted  again  to  the  voters  on  Aug.  21.  J. 
B.  McCrary  &  Company,  Empire  Building,  Atlanta,  Ga.,  are  engineers; 
W.  H.  Harling  is  clerk  and  treasurer. 

ENOREE,  S.  C. — The  Enoree  Manufacturing  Company,  of  Enoree, 
S.  C,  has  awarded  a  contract  to  the  Irwin  Electric  Company,  of  Spartan- 
burg, S.  C,  for  the  installation  of  a  100-kw  electric  plant.  Electricity 
generated  at  the  plant  will  be  used  to  operate  the  ginnery  and  for  lighting 
streets,  cotton  mill,  stores  and  residences  of  the  village.  The  plant  will  be 
operated  by  water-power.  General  Electric  equipment  will  be  installed. 
Alternating-current  system  will  be  used.  It  is  expected  to  have  the  plant 
in  operation  by  Aug.   15. 

LAKE  CITY»  S.  C— The  Farmers'  Union  Ginning  &  Manufacturing 
Company  is  reported  to  be  contemplating  the  installation  of  an  electric- 
light  plant. 

ORANGEBURG,  S.  C— The  Commissioners  of  Public  Works  have 
placed  a  contract  with  the  Western  Electric  Company  for  an  engine  and 
generator  to  be  placed  in  the  water  and  electric-light  plant. 

ROCK  HILL,  S.  C. — Arrangements  have  been  concluded  for  the  in- 
stallation of  an  improved  system  of  lighting  in  the  business  district  of 
Rock  Hill,  extending  from  the  post  office  to  Railroad  Avenue  on  Main 
Street.  There  will  be  nine  ornamental  cast-iron  posts  on  each  side 
of  the  street,  spaced  75  feet  apart  and  surmounted  with  a  cluster  of  five 
tungsten   lamps. 

CHATTANOOGA,  TENN.— The  Georgia  Power  Company  is  making 
preparations  to  extend  its  transmission  lines  from  Rome,  Ga.,  to  Chatta- 
nooga, Tenn.  The  plant  of  the  company  is  located  at  Tallulah  Falls, 
Ga,  The  company  was  recently  granted  a  charter  by  the  State  of  Ten- 
nessee. The  company  is  capitalized  at  $100,000  and  the  incorporators  are: 
H.  P.  Boughton,  J.  E.  M.  Ellet.  L.  M.  Coleman,  W.  L.  Frierson  and 
Paul  Campbell. 

KNOXVILLE,  TENN.— Surveys  are  being  made  by  the  Georgia 
Power  Company  for  the  erection  of  its  transmission  lines  from  the 
power  plant  at  Tallulah  Falls,  Ga.,  to  Knoxville,  Tenn.,  for  the  purpose 
of  supplying  electricity  in  Knoxville.  Work  has  begun  on  the  erection 
of  the  line  between  Tallulah  Falls,  Ga.,  and  Franklin,  N,  C. 

NASHVILLE.  TENN.— The  Nashville  Railway  &  Light  Company 
has  recently  purchased  from  Byrd  Douglas  the  site  of  the  latter's  old 
warehouse,  fronting  on  First  and  Second  Avenues,  the  company*s  in- 
tention being  to  utilize  it  for  an  extension  to  its  present  power  plant. 
However,  no  definite  statement  as  to  when  the  extension  will  be  made 
has  been  given  out. 

PETERSBURG,  TENN.— The  question  of  establishing  an  electric-Hght 
plant  in   Petersburg  is  reported  to  be  under  consideration. 

AUSTIN,  TEX. — The  Austin  Electric  Railway  contemplates  the 
extension  of  its  lines  to  the  site  of  the  proposed  dam  across  the  Colorado 
River,   about  three   miles   west   of   the   city. 

AUSTIN,  TEX.— A  special  election  will  be  held  in  this  city  on 
Aug.  30  for  the  purpose  of  voting  on  the  proposition  of  William  D. 
Johnson,  of  Hartford,  Conn.,  head  of  the  Hydraulics  Properties  Com- 
pany, of  New  York,  for  the  construction  of  a  dam  across  the  Colorado 
River    at    Austin    and    the    installation    of    a    hydroelectric    plant.       Mr. 


Johnson  has  deposited  $25,000  to  the  credit  of  the  city,  as  a,  guaran 
that  the  dam  and  hydroelectric  plant  will  be  constructed  in  accordai 
with  the  contract  and  specifications  as  agreed  upon  by  him  and  the  c 
commissioners.  The  proposed  cost  is  $1,600,000.  As  stated  in  our  iss 
of  July  1 5,  the  City  Council  has  already  accepted  the  proposition 
made  by  Mr.  Johnson. 

BUCKHOLTS,  TEX,— It  is  reported  that  Dr.  W.  R.  Newton,  of  Bu> 
holts,  Tex.,  would  like  to  receive  estimates  of  cost  of  installation  of 
electric-light  plant  for  a  sanitarium.  The  cost  of  the  sanitarium  is  e: 
mated  at   $10,000. 

SAN  ANTONIO,  TEX.— The  Medina  Irrigation  Company,  headed 
Dr.  F.  S.  Pearson,  of  New  York,  has  enlarged  its  plans  for  irrigati 
lands  in  different  parts  of  south  Texas.  In  addition  to  the  large  d; 
\\hich  it  will  erect  across  the  Medina  River,  mention  of  which  has 
ready  been  made  in  these  columns,  it  has  filed  water  rights  on  t 
Guadalupe  River  at  points  9  and  12  miles  above  Kerrville.  T 
auxiliary  terminals  will  be  constructed  at  the  latter  places  for  t 
purpose  of  storing  water  for  the  irrigation  of  30,000  acres  of  land, 
addition  to  the  100.000  acres  to  be  irrigated  in  the  valley  of  the  Medi 
River.  The  cost  of  the  dams  and  canal  system  near  Kerrville  will 
approximately  $2,000,000.  Water  rights  on  the  Frio  and  Nueces  Riv. 
in  Uvalde  County  have  also  been  filed,  and  two  other  large  dams  will 
erected.  The  enlarged  plans  bring  the  estimated  cost  of  the  work  up 
$12,000,000. 

TIOGA,  TEX.— It  is  stated  that  the  Commercial  Club,  of  Tic; 
Texas,  is  formulating  plans  for  the  construction  of  an  intcrurban  elect 
railway  to  run  from  McKinney  to  Gainesville,  a  distance  of  about  fi" 
miles.  The  proposition  is  meeting  with  favor  in  the  towns  along  t 
proposed  route,  and  a  company  to  carry  out  the  project  will  soon 
organized. 

TYLER;  TEX.— The  City  Council  has  closed  a  contract  with  the  Ty 
Electric    Light   Company   for   a   large   number    of   additional   street  lam 

WILLS  POINT,  TEX.— Arrangements  are  being  made  to  organize 
stock  company  in  Wills  Point  for  the  purpose  of  taking  over  the  lo 
electric  plant,  which  was  burned  several  weeks  ago,  and  rebuilding  I 
same.  The  company  will  be  capitalized  at  $10,000.  The  directors  ai 
J.  H.  Human,  John  E.  Owens,  E.  A.  Russell,  W.  H.  Wingo,  B.  W.  Bru 
R.    W.   Garrett  and   W.    R.   Howell. 

FT.  MONROE,  VA.— Bids  will  be  received  at  the  office  of  the  p^ 
quartermaster,  Ft.  Monroe,  Va.,  until  Aug.  16  for  a  small  quantity 
miscellaneous  electrical  material  and  400  Star  screw  anchors.  Capt; 
Curtis   G.    Rorebeck   is   post   quartermaster. 

RICHMOND.  VA.— Application  has  been  made  to  the  Council  Co 
niittee  on  Electricity  by  the  Virginia  Railway  &  Power  Company  for  p 
mission  to  string  temporary  overhead  wires  from  Ninth  to  Cary  Strc' 
to  the  new  Chesapeake  and  Ohio  First  National  Bank  skyscraper  si 
where  it  is  proposed  to  use  electric  hoists  instead  of  the  old  style  ste; 
engines. 

SUNNYSIDE,  WASH.— The  Pacific  Power  &  Light  Company  has  « 
cided  to  extend  its  transmission  lines  to  the  Garden  tracts  to  supi 
electricity  for  lamps  and  motors  in  that  section, 

MENASHA,  WIS. — The  City  Council  has  awarded  contracts  for  n 
equipment  for  the  municipal  electric  plant  as  follows:  To  the  Die 
Engine  Company  for  a  225-hp  engine  and  the  Wagner  Electric  Co 
pany  for  a  200-kva  generator  and  switchboard.  The  cost  of  the  wc 
is  estimated  at  about  $8,000. 

MILWAUKEE,  WIS.— About  $1,000,000  is  to  be  expended  by  t 
Wisconsin  Telephone  Company  in  the  erection  and  equipment  of  mode 
exchanges  at  Milwaukee,  Wauwatosa,  Beloit,  Appleton  and  Fond  du  L; 

NORTH  FREEDOM,  WIS.— It  is  staled  that  O.  Nelson  and  Artl. 
Voeck,  who  recently  took  over  the  plant  and  holdings  of  the  Noi 
Freedom  Electric  Light  Company,  contemplate  making  extensive  impro' 
n-ents  in  the  newly  acquired  property. 

OSCEOLA,  WIS.— The  plant  and  holdings  of  the  Osceola  Elect 
Light  Company  have  been  purchased  by  the  Minneapolis  General  Elect: 
Company,  of  Minneapolis,  Minn.  Electricity  for  operating  the  Ick 
service  will  be  supplied  from  the  latter  company's  plant  at  St.  Cr( 
Falls.  A  twenty-four-hour  service  will  be  furnished  for  both  lamps  a 
motors. 

RANDOM  LAKE,  WIS.— The  citizens  have  voted  for  the  installati 
of   a   municipal   electric-light    plant. 

WYOCENA,  WIS.— The  Columbia  County  Power  Company  is  pla 
ning  to  establish  a  twenty-four-hour  service  and  extend  the  transm 
sion  lines  to  Pardeeville  and  Rio  to  supply  electricity  for  lamps  a 
motors. 

COBALT,  ONT.,  CAN.— The  plant  of  the  Northern  Ontario  Light 
Power  Company,  at  South  Porcupine,  which  was  recently  destroyed 
tire,  is  being  replaced  rapidly.  Larger  generators  have  been  ordered  a 
larger  boiler  equipment  is  being  provided  for.  The  south  end  stei 
plant,  in  which  large  transformers  will  be  installed,  will  be  kept 
reserve.  Frank  L.  Cody,  president  of  tlie  company,  announces  tl 
energy  will  be  obtained  from  Sandy  Falls  within  six  weeks,  and  that  t 
transmission  line  is  to  be  run  from  South  Porcupine  to  the  end 
the  lake. 

NAPANEE,  ONT.,  CAN,— At  an  election  held  recently  the  by-1 
authorizing  the  town  to  sell  the  municipal  electric  plant  to  the  Seymo, 
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r  Company,  of  Carapbellford,  Ont  ,  was  carried.  The  Seymour 
1  Company  is  to  pay  the  town  about  $40,000  for  the  municipal  plant 

agrees   to   supply    electricity   at    the    rate    of   8   cents   per    kw-hour    to 

,;c  consumers.  The  town  has  entered  into  a  thirty-year  contract  with 
mpany  to  light  the  town. 

iRONTO.  ONT..  CAN.— Bids  will  be  received  by  registered  post  only 
>sed  to  the  Chairman  of  the  Hoard  of  Control.  City  Hall,  Toronto, 
noon  on  Tuesday.  .\ug.  15,  1911,  for  the  supply  and  erection  of 
iC'lighting  fi.xtures  for  the  filtration  plant.  Plans  and  specifications 
he  seen  and  forms  of  tender  obtained  from  the  Water  Works  De- 
i-nl  at  the  office  of  the  City   Engineer,   Toronto. 

,SK.\TOON,  SASK.,  CAN.— The  municipal  electric  plant  in  Saska- 
VIS  damaged  on  July  27  by  a  boiler  explosion. 

>  AX.\,  MEXICO.— It  is  staled  that  two  additional  lO.OOOkw  units 
'een  installed  by  the  Mexico   Light  &  Power  Company  in  its  hydro- 

ric  plant  at  this  city,  and  that  work  on  the  new  storage  dam  which 
mpany  is  constructing  will  soon  be  finished. 

N  LUIS,  MEX. — The  local  street  railway  system  has  been  purchased 
:   English   syndicate   headed    by   Dr.    F.    S.   Pearson,    of   New    York, 

.  .  It  is  stated  that  the  new  owners  propose  to  make  extensive 
vemcnts  and  extensions  to  the  system,  involving  an  expenditure  of 
than  $1,000,000.  The  construction  of  an  interurban  line  to  the 
hs  of  Solebad  will  be  among  the  first  of  the  extensions.  The 
in  Central   Light  &   Power  Company  will  provide  electrical  energy 

;vcr»ting  the  system. 


New  Industrial  Companies. 

IK    A.MERICAN    S.MOKELESS    FURNACE    COMPANY,    of    Port- 
Maine,    has   filed    articles   of    incorporation    with    a   capital    stock    ot 
">0    for    the    purpose    of    manufacturing    and    dealing    in    furnaces, 
-.  etc.     C.  E.  Eaton  is  president  and  T.  L.  Corteau,  treasurer,  both 
lUn.l.   Maine. 
!E    ATLANTIC    PERFECTED    MOTOR    COMPANY,    of    Atlantic 
N'.    T.,    has   been    incorporated    with    a   capital    stock   of   $250,000   by 
,'wn,  T.  Kilcourse  and  S.  S.  Phoebus,  o(  Atlantic  City,  N.  J.     The 
any  proposes  to  manufacture  motors,  engines,  etc. 
'K  CITY   ELECTRIC   OMNIBUS    COMPANY,   of   Camden,    N.   J., 
i-cn  incorporated  with  a  capital  stock  of  $500,000  by  F.  R.   Hansell, 
A.  MacPeak  and  I.  C.   Crow,  all  of  Camden,  N.  J. 
E    GENERAL    RAILWAY    &    MOTOR     SAFETY    APPLIANCE 
I'ANY,  of  New  York,  N.   Y.,  has  been  incorporated  with  a  capital 
'if   $30,000    for   the    purpose    of    manufacturing    railway   appliances 
B.  Sorsby,  J.  D.  Wetmore,  of  New  York,  N.  Y.,  and  H.  Kasberg, 
unt  Vernon,  N.  Y. 

E  GEYSER  ELECTRIC  COMPANY,  of  New  York,  N.  Y.,  has 
.:ranted  a  charter  with  a  capital  stock  of  $1,500,000.  The  company 
-cs  to  manufacture  electric  apparatus  for  heating  water  and  other 
>,  etc.  The  chief  works  of  the  company  will  be  located  in  Hart- 
Conn;  The  incorporators  are:  Heath  Sunderland,  Frederick  E. 
~on  and  Mabel  N.  Bacharach,  of  Hartford,  Conn.:  Andrew  R. 
Is,  of  Seattle,  Wash.,  and  George  S.  Landers,  of  Boston,  Mass. 
E  WALTER  T.  GODDARD  COMP.\NY,  of  Rochester,  N.  \'.,  has 
ncorporated  by  W.  T.  Goddard,  Edna  C.  Goddard  and  Janet  M. 
all  of  Rochester,  N.  Y.  The  company  is  capitalized  at  $5,000  and 
-es  to  manufacture   electrical   machinery,  etc. 

E  INDIANA   STEEL  &   IRON   COMPANY,   of  Linton,   Ind.,  has 
ncorporated  with  a  capital  stock  of  5100,000  by  Marcus  K.  Frank, 
D.  Karasik,  Angernon  Granville,  Samuel  R.  Sobel,  of  Pittsburgh, 
iid  William  J.  Hamilton,  of  Linton,  Ind. 

E  McCUE  COMPANY,   of   Bufifalo,   N.   Y.,  has  been   incorporated 

WUlard  Lansing,  Ira  T.  Gleason,  B.  H.  Bean  and  Henry  A.  Kam- 

i   .  all  of  Buffalo,  N.   Y.,  and  Charles  T.  McCue,  of  Hartford,  Conn. 

'if   company    is   capitalized    at    $700,000    and    proposes    to    manufacture 

Ktrie,  gasoline   and   steam   vehicles. 

"'E  NATIONAL  INSULATOR  COMPANY,  of  Camden,   N.  J.,   has 

incorporated   with   a   capital    stock   of   $500,000   for   the   purpose   of 

scturing  glass  and   other   insulators    for  carrying   wires  for   electric 

',  etc.     J.  E.  Inman    of  Hartford^  Conn. ;  J.  F.  Harned  and  W.  C. 

■I.  of  Camden,  N.  J.,  are  incorporators. 

E  PEERLESS  ELECTRIC  SIGN  COMPANY,  of  Kansas  City, 
has  been  granted  a  charter  with  a  capital  stock  of  $35,000.  The 
orators  are:  John  C.  Meredith,  W.  R.  Bump  and  F.  C.  Sharon. 
E  PORTLAND  ELECTROCHEMICAL  COMPANY,  of  Portland, 
.  has  filed  articles  of  incorporation  with  a  capital  stock  of  $200,000 
•  nufacture  and  sell  electrochemical  machinery  and  products.  The 
orators  are:  Scott  Wilson,  Ethel  M.  Dyer  and  S.  Wilson,  all  of 
.nd.  Ore. 

IE   PUBLIC   SERVICE   CONTRACTING    COMPANY,    of    Buffalo, 
V  ,  has  been   incorporated   with  a  capital   stock   of   $50,000   by  DeL. 
•ne,  W.  M.  Huntley  and  L.  E.  R.  French,  all  of  Buffalo.     The  com- 
proposes  to  do  a  general  contracting  business. 

IE  SCHIETZEL  ELECTRIC  SHOT-FIRING  MACHINE  COM- 
V,  of  Omaha.  Neb.,  has  been  chartered  with  a  capital  stock  of 
lOO. 


THE  STANDARD  ELECTRIC  STOP  COMPANY  lias  been  incorpo- 
rated under  the  laws  of  the  State  of  Delaware  with  a  capital  stock  of 
$iCO,000.  The  incorporators  are:  S.  D.  Townsend,  Jr.,  of  Wilmington, 
Del.;    1.  P.   Kirman.  Jr.,  and   F.    A.   Harnett,  of  Philadelphia,   Pa. 

THE  STANDARD  ELECTRIC  MANUFACTURING  COMPANY,  of 
Chicago,  III.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$2,000  to  manufacture  and  sell  electric  fixtures  and  specialties.  The  in- 
corporators are:  Earl  O.  Immel,  George  N.  B.  Lowes  and  Lester  L. 
Falk. 

THE  UNIVERSAL  AUTOMATIC  ELECTRIC  SIGNALING  COM- 
I'.VNV.  of  La  Crosse,  Wis.,  has  filed  articles  of  incorporation  with  a 
capital   stock  of  $28,000. 

THE  WESTERN  ELECTRIC  INSTALLATION  COMPANY,  of  Kan- 
sas  City,  Mo.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
William  L.  Hall,  Benjamin  F.  Shambaugh  and  John  B.  Young. 


New  Incorporations. 


S.VCRAMENTO,  CAL.— The  Sacramento-Woodland  Electric  Railroad 
Company  has  filed  articles  of  incorporation  with  a  capital  stock  of  $1,000,- 
000  to  build  an  electric  railway  from  Sacramento  to  Woodlawn,  a  dis- 
tance of  17  miles.  A  bond  issue  of  the  same  amount  of  the  capital  has 
been  provided  for,  of  which  $750,000  will  be  used  for  the  construction 
of  the  proposed  railway  and  the  remainder  will  be  held  for  extension  and 
;naintenancc.  Work  on  construction  of  the  road,  it  is  said,  will  begin 
within  thirty  days.     T.  G.  Gregory  is  president. 

WILMINGTON,  DEL. — .\rticlcs  of  incorporation  have  been  filed  for 
the  British  North  American  Power  Company  with  a  capital  stock  of 
$1,300,000  by  Warren  N.  Akers,  Millard  C.  Taylor  and  William  J. 
.Maloncy,    of   Wilmington,    Del. 

MILLEN,  GA. — The  Millen  &  Ncwihgton  Railroad  Company  has  applied 
for  a  charter  for  the  purpose  of  building  an  electric  railway  extending 
from  Millen  or  Newington  to  some  point  on  the  Brinson  Railway  in  Scre- 
ven County.  The  company  is  capitalized  at  $75,000.  The  incorporators  are: 
1;.  S.  i  ane,  H.  S.  McCall,  W.  H.  Marsh,  W.  .M.  Parker,  A.  S.  Ander- 
son and  others. 

C.\L.\IS,  MAINE. — The  Eastern  Telephone  &  Telegraph  Company  has 
been  incorporated  with  a  capital  stock  of  $200,000  to  operate  telephone 
and  telegraph  lines  in  Washington  County.  W.  S.  Alexander,  of  East- 
port,  Maine,  is  president  of  the  company  and  E.  E.  Talbot,  of  Machias, 
.Maine,  is  treasurer. 

HARTLAND,  MAINE.— The  Hartland  Electric  Light  &  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $5,000  for  the 
purpose  of  supplying  electricity  in  the  towns  of  Hartland,  Palmyra,  St. 
Albans,  Harmony,  Athens,  Canaan  and  Cornville.  The  officers  of  the 
company  are:  C.  A.  Moulton,  president;  Carl  Randlett,  treasurer,  and 
R    C.  Hamilton,  clerk,  all  of  Hartland,  Maine. 

PORTLAND,  MAINE.— The  Des  Moines  River  Power  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $500,000  for  the 
purpose  of  developing  power  sites  on  the  Des  Moines  River  in  Iowa; 
also  to  construct  and  operate  hydroelectric  plants.  C.  E.  Eaton  is  presi- 
dent and  T-  J.  Croteau  treasurer,  both  of  Portland,  Ore. 

SPRINGFIELD,  MASS.— Articles  of  incorporation  have  been  filed  for 
the  Springfield  Northwestern  Interurban  Railroad  to  build  an  electric 
railway  from  Springfield  to  Petersburg  and  Maton  City,  via  Greenview 
and  Athens.  The  company  is  capitalized  at  $15,000.  The  incorporators 
are:  Homer  T.  Rice,  of  Greenview;  Richard  Y.  Kincaid,  of  Athens; 
Samuel  E.  Prather,  George  L.  Harnsberger  and  W.  Frank  Workman,  all 
of  Springfield. 

TUCUMCARI,  N.  M.— The  Tucumcari  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000  by  R.  G.  Lafite,  Henry 
Swan  and  O.  F.  Ediar,  all  of  Tucumcari. 

COLUMBUS,  OHIO.— The  Cleveland  &  Y'oungstown  Railroad  Com- 
pany has  been  chartered  with  a  capital  stock  for  the  purpose  of  construct- 
ing an  elective  railway  between  Cleveland  and  Youngstown,  via 
Cuyahoga,  Portage,  Trumbull  and  Mahoning  Counties,  which,  it  is  ex- 
pected, will  be  extended  eventually  to  Leavittsburg.  The  incorporators 
are:  -James  P.  Wilson,  Fred  J.  Heim,  Theodore  A.  Johnson,  John  T. 
Harrington  and  Thomas  .'\.  Jacobs. 

COC.ALICO,  PA.— The  West  Cocalico  Electric  Light  &  Power  Com- 
pany of  Lancaster  County  has  been  granted  a  charter  by  the  State  De- 
partment with  a  capital  stock  of  $5,000. 

DELTA,  P-A. — Articles  of  incorporation  have  been  filed  for  the  Delta 
Telephone  Company  with  a  capital  stock  of  $10,000.  The  directors  are: 
Fred  N.  Ramsay,  of  Delta,  Pa.,  treasurer;  E.  W.  Keyser,  of  Bridgcton, 
Pa.,  and  Jacob  E.  Weaver,  of  York,  Pa. 

GRAMPIAN,  PA.r— The  Grampian  Electric  Company  has  been  incor- 
porated with  a  capital  stock  of  $5,000.  The  directors  arc:  John  W. 
Wrigley,  of  Clearfield,  Pa.,  treasurer;  Jonathan  Currier,  of  Grampian, 
Pa.;  A.  W.  Lee,  J.  H.  J.  Thompson,  Heber  H.  Straw,  all  of  Clear- 
field, Pa. 

II.ARRISBURGH,  P.\.— Charters  have  been  granted  by  the  State  de- 
partment to  the  following  companies:  The  Allegheny  Light,  Heat  &  Power 
Company;  the  Blacklick  Light,  Heat  &  Power  Company;  the  Cresson 
Light,  Heat  &  Power  Company;  the  Gallitzin  Light,  Heat  &  Power  Com- 
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pany;  the  Summer  Hill  Light,  Heat  &  Power  Company,  and  the  Washing- 
ton Light,  Heat  &  Power  Company.  Each  company  is  capitalized  at  $S,000 
and  the  directors  are:  James  Collins  Jones,  1531  North  Fifteenth  Street, 
Phnadclphia,  Pa.;  Jacob  Mann  and  Floyd  Woodcock,  both  of  Phila- 
delphia, Pa. 

H.ARRISBURG,  PA. — Charters  have  been  granted  by  the  Secretary 
of  State  for  twenty-five  electric  companies  to  operate  in  .Mlegheny, 
Washington  and  Greene  Counties  as  follows:  Washington  Union  Elec- 
tric Company.  East  Washington,  Smith  Township,  North  Strabane  Town- 
ship, South  Strabane  Township,  North  Franklin  Township.  South 
Franklin  Township,  Houston,  Morris  Township,  Chartiers  Township, 
Canton  Township,  Cecil  Township,  Amwell  Township,  Pleasant  Valley. 
Mount  Pleasant  Township  and  Burgettstown,  all  of  Washington;  Oak 
Borough  Electric  Company,  North  Fayette  Township.  South 
Fayette  Township,  Findley  Township  and  Collier  Township,  all  of 
Oakdale;  Canonsburg  Union  Electric  Company,  of  Canonsburg,  Pa.; 
Washington  Township  Electric  Company,  Franklin  Township  and  East 
Wayiiesbmg,  of  Waynesburg.  Each  company  is  capitalized  at  $5,000 
and  the  incorporators  are:  C.  H.  Kennedy,  of  New  Brighton,  Pa.;  E. 
S.   Wheeler  and  H.  P.  Carr,  of  Pittsburgh,   Pa. 

McCONNELLSBURG,  PA.— The  McConncllsburg  &  Breezewood  Tele- 
.-hone  Company  has  been  chartered  with  a  capital  stock  of  $13,000.  Th' 
directors  are:  William  C.  Hanks,  of  Clearville,  Pa.,  treasurer;  Amos 
Hixson.  of  Crystal  Springs,  Pa.;  James  F.  Pee,  Dr.  J.  Grant  Hanks,  A.  C. 
Clevengcr,  of  Breezewood,  Pa.;  George  A.  Harris,  B.  C.  Lamberson,  ot 
McConnellsburg.  Pa.,  and  Dr.  James  M.  McKibbin,  of  Buck  Valley,  Pa. 

MOOSIC,  PA.— .A  charter  has  been  granted  by  the  State  Department 
to  the  Moosic  Electric  Company,  of  Moosic,  Pa.  The  company  is  cap- 
italized  at  $5,000. 

NEW  BRIGHTON,  PA.— The  College  Hill  Electric  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $30,000.  The  directors 
are:  Julius  Theobald,  of  New  Brighton,  Pa.,  treasurer;  A.  L.  Mitchell, 
of  Freedom,  Pa.,  and  H.   Clyde  Marker,  of  New  Brighton,  Pa. 

NEWMANSTOWN,  PA.— A  charter  has  been  granted  by  the  State 
Department  to  the  Denver  Electric  Light,  Heat  &  Power  Company  with  a 
capita!   stock  of  $5,000. 

SAUCONA,  PA. — The  Saucona  Electric  Light,  Heat  &  Power  Com- 
pany has  been  granted  a  charter  by  the  State  department  with  a  capital 
stock  of  $5,000.  The  directors  are:  H.  M.  Ueberroth,  of  South  Bethle- 
hem. Pa.,  treasurer;  A.  C.  Graham,  P.  F.  Enright,  James  M.  Degnan. 
Charles  H.   Green  and  C.   A.  Buck,  all  of  South  Bethlehem,   Pa. 

PETERSBURG,  TENN. — A  charter  has  been  granted  to  the  Peters- 
burg Electric  Light  &  Power  Company.  The  company  is  capitalized  at 
$2,100,  and  the  incorporators  are:  .A.  C.  Davis,  George  McAdams.  T. 
A.  Montgomery,  J.   C.   McRady  and  O.   F.   Gill. 

FT.  WORTH,  TEX.— The  Ft.  Worth  Southern  Traction  Company  has 
been  incorporated  with  a  capital  stock  of  $1,500,000  by  G.  H.  Clifford. 
W.  C.  Forbes  and  W.  A.  Hanger,  all  ot  Ft.  Worth,  Tex.  The  company 
proposes  to  construct  and  operate  an  electric  interurban  line  between 
Ft.    Worth    and    Cleburne. 

GROTON,  VT.— Articles  of  incorporation  have  been  filed  for  the 
Groton  Electric  Company  by  T.  B.  Hall,  J.  F.  Hatch,  R.  A.  Davidson, 
L.  S.  Blanchard  and  E.  F.  Clark,  all  of  Groton,  Vt.  The  company  is 
capitalized  at  $35,000  and  proposes  to  acquire  and  build  an  electrical  plant 
in  Groton  and  other  places  in  Caledonia  County. 

DANVILLE,  VA.— The  Danville  Traction  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  (maximum)  $500,000.  (minimum) 
$200,000.  The  company  proposes  to  operate  a  street-railway  system 
and  power  plant.  The  officers  are:  John  F.  Ri.5en,  president;  J.  R. 
Jopling,  vice-president,  and  H.   S.   Lanie,  secretary  and  treasurer. 

WEST  POINT,  VA. — Articles  of  incorporation  have  been  filed  for  the 
People's  Light,  Heat  &  Power  Corporation  with  a  capital  stock  of 
$25,000.  The  officers  of  the  company  are:  J.  H.  McRae,  president; 
Crosby  Thompson,  vice-president;  A.  J.  Bagby,  secretary,  and  H.  E. 
Topping,    treasurer. 

NEWPORT,  WASH.— The  Metaline  Falls  Light  &  Power  Company 
has  filed  articles  ot  incorporation  with  a  capital  stock  of  $50,000.  The 
incorporators  are:  Lewis  P.  Larson,  Jens  Jensen  and  Harry  W. 
Reading. 

CHARLESTON,  W.  VA.— The  Charleston-Dunbar  Traction  Cony)any 
has  been  incorporated  with  a  capital  stock  of  $150,000  by  Fred  Pau! 
Grosscup,  Paul  B.  Grosscup,  W.  C.  Davidson,  J.  Gluck  and  H.  D. 
Rummel,  all  of  Charleston,  W.  Va. 

CHARLESTOWN,  W.  VA.— The 'citizens'  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  Thomas  C.  Dowling, 
H.  C.  Otyendanner,  Gerard  D.  Moore,  G.  E.  Hughes  and  B.  L. 
Langden. 

HINTON,  W.  VA. — The  Dominion  Power  Company  has  been  granted 
a  charter  by  the  Secretary  of  State  with  a  capital  stock  of  $100,000 
The  incorporators  are:  J.  J.  Mott,  ot  Statesville,  N.  C;  J.  A.  Mott,  of 
Hickory,  N.  C;  Marion  Butler,  of  Elliott,  N.  C. ;  S.  B.  Thomas  and 
R.  F.  Dunlap,  of  Hinton,  W.  Va.  The  company  proposes  to  furnish 
power  and  erect  manufacturing  plants  in  Summers  and  other  counties 
in  West  Virginia. 

MORGANTOWN,  W.  VA.— The  Masontown-Morgantown  Street  Rail- 
way Company  has  been  incorporated  with  a  capital  stock  of  $30,000. 
The    directors    are:       Byron    Trimble,     245     Atwood     Street,    Pittsburgh, 


Pa.,  president;  C.  W.  Scheck,  of  Mount  I^banon.  Pa.;  A.  E.  DuBois,  0 
Pittsburgh,  Pa.;  Charles  C.  McBride,  ot  Ingram,  Pa.,  and  W.'  F 
Craig,    of    Swissvale,    Pa. 

NEW  CUMBERLAND,  W.  VA.— The  Hancock  Electric  Company  ha 
been  organized  with  a  capital  stock  of  $12,000  by  John  F.  Flood.  Harr 
E.  Armstrong,  Nelson  D.  Miller,  Samuel  McCoy  and  Samuel  G.  Stewan 
of  Steubenville,  Ohio.  The  company  proposes  to  construct  and  operate 
power  house. 

MILWAUKEE,  WIS.— The  Co-operative  Electric  Company  has  bee 
chartered  with  a  capital  stock  of  $-1,000  by  H.  H.  Schermerhorn,  1-rc 
J.   Schermerhorn  and  J.  A.  Mueller. 


Personal. 


MR.  JAMES  D.  HOGARTH  has  been  appointed  general  supe.  iiuenden 
of  the  Chicago  Railways  Company,  with  which  he  has  been  connecte 
the  past  three  years  as  general  statistician. 

"il/R.  D.  McFARLAN  MOORE  has  been  awarded  the  John  Scot 
legacy  medal  and  premium  by  the  city  of  Philadelphia  upon  the  recon 
mendation  of  the  Franklin  Institute  for  his  vacuum-tube  electric  ligh' 
MR.  JAMES  B.  BROKAW  has  been  transferred  from  the  America 
Falls  plant  of  the  Idaho  Consolidated  Power  Company  to  Black  Foo 
Idaho,  to  become  local  manager,  succeeding  Mr.  C.  S.  Douglas,  recentl 
deceased. 

MR.  K.  .4.  ALBRECHT,  whose  return  to  Europe  was  noted  in  thi 
column  on  .April  13,  has  joined  the  staff  of  the  Sicmens-Schuckei 
Works,  Berlin.  It  is  probable  that  Mr.  Alhrecht  will  later  sail  fo 
South   America. 

MR.  C.  S.  D.4V1DS0N  has  resigned  as  manager  of  the  street-lightin 
department  of  the  Holophane  Company,  in  order  to  become  associate 
with  the  Manufacturers'  Agency  of  W.  G.  A.  Reid,  Detroit,  Mich.,  i 
which  he  has  acquired  an  interest. 

MR.  R.  B.  HERTZOG  resigned  as  general  superintendent  of  the  Ch 
cago  Railways  Company  upon  the  completion  of  his  twentieth  year  t 
service  with  the  company  and  its  predecessors  in  order  to  accept  a 
advantageous  offer  from  a  railway  supply  house. 

MR.  H.  B.  TILLEY.  manager  of  Messrs.  Bruce  Peebles'  office  in  Ma' 
ciiester,  has  arrived  in  Canada  for  an  extended  business  tour  in  th. 
country  on  behalf  of  his  firm.  Mr.  Tilley  will  visit  all  places  of  ir 
portance  in  the  Dominion  and  expects  to  be  away  from  England  fi 
fully   a   year. 

MR.  HENRY  B.  OTIS  has  retired  from  the  firm  of  Rush.  Otis 
Company,  contracting  electrical  engineers,  of  Chicago,  to  become  a  men 
her  of  the  firm  of  Yard,  Otis  &  Taylor,  bond  brokers.  C.  G.  Rush 
Company  will  continue  the  business  formerly  carried  on  by  Rush,  Ot 
&  Company. 

MR.  ARTHUR  R.  HILL  has  resigned  as  purchasing  agent  to  the  Ne 
York  &  Queens  Electric  Light  &  Power  Company,  of  Long  Island  Cit: 
N.  Y.,  to  accept  the  position  of  purchasing  agent  to  the  Monterey  Rai 
way.  Light  &  Power  Company,  of  Monterey.  Mexico,  which  ah 
includes  the  Monterey  Water  Works  &  Drainage  Company,  the  Moi 
terey  Plumbing  &  Electrical  Supply  Company  and  the  Monterey  G< 
Company 

MR.  BRITTON  I.  BUDD,  whose  election  as  president  of  the  Metri 
politan  West  Side  Elevated  Railway  Company.  Chicago,  was  noted  i 
our  issue  for  Feb.  17,  1910.  has  been  chosen  head  of  the  Chicago  Eh 
vated  Railways,  the  new  concern  which  has  absorbed  the  four  elevate 
railways  and  the  so-called  loop.  Mr.  E.  C.  Noe.  now  general  superir 
tendent  of  the  Northwestern  Elevated,  will  act  as  general  superintender 
of    the    combined    systems. 

MR.  SAMUEL  INSULL  has  returned  to  Chicago  after  a  month's  v: 
cation  abroad.  Mr.  Insnll  went  to  England  to  attend  the  sixtiel 
wedding  anniversary  of  his  parents,  and  he  found  them  both  in  goo 
health.  Mr.  InsuII  returned  to  New  York  on  the  Lusitania  and  th; 
ship  passed  the  outward-bound  Maurctania  on  which  Thomas  .^.  Ediso 
was  a  passenger.  Mr.  Insull  sent  Mr.  Edison  a  wireless  message  whil 
they  were  both  at  sen.  congratulating  h's  old  chief  on  his  long-J--ferre 
vacation  journey. 

MR.  E.  M.  WHARFF  has  been  transferred  from  the  operating  ei 
gineering  department  of  the  Illinois  Traction  System  and  Western  Rai 
ways  &  Light  Company,  at  Peoria,  HI.,  to  the  position  of  assistant  gener: 
superintendent  at  Galesburg  of  the  Galesburg  Railway  &  Light  Con 
pany,  which  is  controlled  by  the  Western  Railways  &  Light  Compan: 
Mr.  Wharff  will  have  direct  charge  of  the  light  and  power,  electric  rai 
w-ay,  gas  and  steam-heating  departments,  including  power-house,  c^ 
barns  and   gas   works. 

MR.  ALONZO  PAWLING,  president  and  treasurer  of  the  Pawling  ■ 
Ilarnischfeger  Company.  Milwaukee,  and  for  years  a  prominent  figu 
in  the  machinery  field,  has  disposed  of  his  interests  in  the  company  ar 
retired  from  business  life.  In  December,  1884,  Mr.  Pawling,  togetb' 
with  Mr.  Henry  Harnischfeger,  founded  the  present  company,  whii 
from  a  small  beginning  has  grown  to  large  proportions.  Mr.  Harmsc 
feger  now  becomes  president  and  treasurer  of  the  company,  Mr.  W.  I 
Hassenplug  first  vice-president.  Mr.  F.  P.  Ereck  second  vicepresiiier 
and  Mr.  S.  H.  Squier 
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Obituary. 


THOMAS   SAUXDERS.   one    of    the    organizers   and    a    director 
'■    original    company    that    promoted    the    Rell    Telephone,    died    at 
N.    H.,   Aug.    7.      Mr.    Saunders,   whose   home    was  in   Haverhill, 
was  makins  a  trip  by  carriage  to  Barrc,  Vt.,  when  he  was  seized 
V)  an  attack  of  heart  disease  and   was  forced  to  stop  at  a  farmhouse 
iiDerrT,  where  he  died.     Mr.   Saunders'  home  was  originally  in  Salem, 
\.v.    where   he   came    to    know    Alexander    Graham    Rell.      He    is   said 
ve  owned  at  one   time  half  of   the  stock  of  the   original   Bell  corn- 
He  was  for  twenty  years  senior  warden   of  the  Trinity   Episcopal 
Haverhill,    was    a    member    of    the    Knights    Templars    and    a 
<-nt   neniocrat.     He  leaves  four  daughters  .ind  two  sons. 


Trade  Publications. 


rTHREAOI-XG  MACHINE— The  Toledo  Pipe  Threading  Ma- 
'  ompany,  Toledo,  Ohio,  has  issued  an  attractive  booklet  with  the 
1  "A  Pipe-Threading  Miracle,"  setting  forth  the  story  of  the 
%hich  arc  said  to  have  changed  all  previously  existing  notions  ot 
.>r  required  to  thread  pipe  by  hand.  The  tools  are  also  illustrated 
bribed. 

<  ELECTRIC   MOTOR   C.\R.— The   General    Electric   Company   has 

-ued   a    handsome    publication    (Bulletin    No.    4855)    devoted   to    a 

I    description    of    its    double-truck    type    of    gas-electric    car.      The 

uion     is     elaborately     illustrated     and     contains     considerable     data 

c    to    the    subject.      It    includes    plans    and    elevations    of    cars    of 

sizes. 

RAPHITIZED-FH.AMENT    INCANDESCENT    LAMP.— In    Bulletin 

N*  4853,  recently  issued  by  the  General   Electric   Company,  is  described 

IH   cojnpiny's    "Gem"    lamp.      This    lamp    is    intended    to    replace    the 

a  on    lamp    as    a    free    renewal     lamp.       The    bulletin    compares    the 

citon    with    the    "Gem"    lamp    and    shows    the    advantages    denved    by 

thoM  of  the  latter. 

lERCURY-ARC  RECTIFIERS— Folders  4204  and  4205  are  two  new 
pi  ications  of  the  Westinghouse  Electric  &  Manufacturing  Company, 
thsubject  of  the  former  being  "Telephone  Battery  Charging  with  West- 
io  ouse-Cooper  Hewitt  Rectifier  Outfit";  the  latter  is  entitled  "The 
R|t  Light"  and  covers  the  use  of  the  rectified-currcnt  arc  lamp  with 
miint-picture  machines. 

XlMi  VALVES   AND   SPECIALTIES.— The  Ohio   Brass  Company, 

Mfsfield,  Ohio,  has  issued  Catalog  K,  in  which  are  illustrated  and  de- 

w^tl    the    company's    various    valves    and    steam    specialties,    including 

ocks,    water    gages    and    ball-bearing    glands.      The    catalog    also 

.<.   instructions    how    to    determine    the    proper    size    of    regulating 

for  a  given   service. 

''.ING  AND  BENDING  PRESSES.— Quick-acting  steam  hydraulic 
:  and  bending  presses,  built  under  the  Haniel  and  Lueg  patents, 
•  i  iiescribed  in  a  catalog  issued  by  the  Mesta  Machine  Company, 
Prtnirgh,  Pa.  This  type  of  press  is  said  not  only  to  reduce  the  labor 
IL  power  cost,  but  also  to  produce  forgings  superior  In  quality  to  those 
*"     by  the  use  of  the  steam  hammer, 

KVVABLE  CARTRIDGE  FUSES.— The  Columbia  Sales  Company, 
irgh.  Pa.,  has  issued  a  folder  on  the  Columbia  renewable  cartridge 
the  feature  of  which  is  the  chuck  terminal.  The  fuses  are  said 
easily  renewed  and  to  be  adapted  to  any  style  of  panelboard. 
■an  be  inspected  without  removal  from  the  panelboard,  and  it  is 
'    be    impossible    to    reload    them    with    fuse    wire    of    the    wrong 

'  IRAGE-BATTERY  BAGGAGE  TRUCKS.— The  Automatic  Trans- 
P'  3iion  Company,  Buffalo,  N.  Y.,  builds  an  electric  truck  especially  de- 
•i  ed  and  constructed  for  handling  baggage  and  freight  at  railway  and 
sttnahip  terminals,  etc.  The  truck  is  said  to  accomplish  a  definite  sav- 
ir  of  from  25  per  cent  to  30  per  cent  over  the  former  mode  of  hand 
trJcinf,  and  its  make-up,  uses  and  advantages  are  pointed  out  in  a  catalog 
tt^d   by   the   company. 

^NTRIFUGAL  PUMPS.— Henry  R.  Worthington,  New  York,  has 
•»rd  two  bulletins  on  centrifugal  pumps:  one,  W-185,  describing  house 
at  tump  pumps,  and  the  other,  W-ire.^,  describing  pumps  for  low-head 
wice.  The  latter  type  of  pump  is  suitable  for  contracting  work  and 
irtation  plants,  and  while  not  as  efficient  as  the  standard  volute  pump 
fcl  by  the  same  maker,  is  well  suited  for  the  hard  usage  to  which 
mliinery  is  subjected  in  this  class  of  work. 

IFTV-TON  ELECTRIC  LOCO.MOTIVES  FOR  INTERURBAN 
C.IS.— Bulletin  No.  4852,  just  issued  by  the  General  Electric  Company, 
Wains  a  description  of  that  company's  standard  50-ton  locomotive  and 
•tequipment,  and  a  statement  of  features  of  construction  which  have 
"e  it  particularly  suitable  for  the  requirements  of  the  heaviest  inter 
«>m  roads.  The  bulletin  contains,  also,  an  information  sheet  for  the 
nijof  tkose  considering  the  adoption  of  such  a  locomotive. 

lOVING    COIL    GALVANOMETERS.— Catalog    No.    20    issued    by 

•I^Leeds  &   Northrup   Company,    Philadelphia,    Pa.,    devoted    to    moving- 

«i  galvanometers,  is  divided  into  two  parts,  the  first  containing  general 

"^— T^ation  relative  to   galvanometers,  and   the   second,   specifications  and 

Ists  of  galvanometers  and  accessories.     The  instruments  are  of  the 

'•nral    type,    although    portable     galvanometers    of    the    moving-coil 


type  as  contrasted  with  the  mo\ able-magnet  or  Thomson  type  are  also 
described. 

RECORDING  VOLTMETERS —Bulletin  No.  131,  issued  by  the  Bristol 
Company,  Waterhury,  Conn.,  is  devoted  to  the  company's  recording  volt- 
meters for  direct-current  and  alternating-current  circuits.  The  instru- 
ments are  furnished  in  either  switchboard  or  portable  types,  or,  if  desired, 
with  moisture-proof  cast-iron  cases  suitable  for  installation  on  poles 
wherever  needed.  Charts  and  schedules  of  increasing  graduations  and 
charts  with  fractional  schedules  of  uniform  graduations  are  listed  for 
both  currents. 

TRANSFORMERS.— The  Allis-Chalmers  Company,  Milwaukee,  Wis., 
has  issued  Bulletin  No.  1076  on  its  transformers,  which  are  built  in  three 
types,  as  follows:  Oil-filled,  self  cooled;  oil  filled,  water-cooled,  and  air 
blast.  The  first  are  ordinarily  built  in  sizes  from  50  kva  to  2000  kva; 
the  second  arc  built  in  sizes  from  100  kva  up,  while  the  last  are  built 
in  sizes  from  75  kva  up  for  voltages  under  33,000.  The  features  of  merit 
of  the  various  types  arc  brought  out  in  the  description  of  each  type  con 
tained  in  the  bulletin. 

ADVERTISING  HINTS.— "A  Little  Booklet  of  Ad\ertising  In- 
spiration" is  the  title  of  a  pamphlet  recently  issued  by  the  Holophane 
Company,  of  Newark,  Ohio,  for  distribution  among  central  sta- 
tions and  contractors  for  use  in  their  local  newspaper  advertising. 
The  book  contains  ten  electric-lighting  advertisements,  with  appropriate 
cuts,  and  is  prefaced  by  a  number  of  short,  pithy  "ad  hints."  The 
advertisements,  which  were  prepared  by  the  Rae  Company,  deal  with  the 
lighting  of  some  part  of  the  home,  from  the  front  porch  to  the 
garage  or  barn,  and  arc  arranged  for  either  single  or  double-column 
display. 

WESTINGHOUSE  PERPETUAL  CATALOG.— The  Westinghouse  Elec- 
tric &  Manufacturing  Company  has  issued  revised  editions  of  the  following 
sections  of  its  perpetual  catalog  No.  3001:  No.  121  on  Type  CC  carbon 
citcuit  breakers.  No.  231  on  expulsion-type  fuse  blocks.  No.  233  on  out- 
door-type fuse  blocks.  No.  237  on  type  C  watt-hour  meters  and  No.  667  on 
t>pe  KD  generator  and  feeflcr  panels.  These  revised  sections  embody  new 
features  of  interest.  The  following  sections  describe  an  entirely  new  line 
of  switchboard  meters  which  are  very  compact  in  size  and  yet  retain  the  ac- 
curacy, the  long  scale  and  other  advantageous  features  of  the  older 
types:  No.  307  covers  types  L.  SL  and  TL,  switchboard  meters;  No,  310, 
type  FM  and  TM  switchboard  meters;No.  311,  types  FD  and  Tl)  fre- 
f|uency  :neter3:  No.  312.  types  FI  and  TI  power-factor  meters;  No.  314. 
type  TG  electrostatic  ground  detectors  and  voltmeters;  No.  327;^,  type 
0.-\  watt-hour  meters,  and  No.  436,  new  nursery  milk  warmers,  while  sec- 
tion  No.  740  covers   75-kva  and    100-kva   distributing  transformers. 


BUSINESS  NOTES. 

PITTSBURGH  TRANSFORMER  ORDERS.— The  Sanitary  District  of 
Chicago  has  awarded  a  contract  for  sixteen  250-kw,  12.000-volt,  60-cycIe 
Pittsburgh  transformers  to  be  used  in  the  new  city  lighting  scheme,  pow- 
er being  secured  from  the  Chicago  Drainage  Canal.  This  contract  was 
secured  by  the  Republic  Electric  Company,  Chicago,  111.,  whose  business 
has  recently  been  consolidated  with  that  of  the  Delta-Star  Electric  Com- 
pany,   Western    agent    of    the    Pittsburgh    Transformer    Company. 

MR.  ARTHUR  H.  ALLEN.  1011  Franklin  Bank  Building,  Philadel- 
phia, has  been  appointed  district  agent  for  Philadelphia  territory  for  the 
Allen-Bradley  Company,  of  Milwaukee,  Wis.  Mr.  Allen  formerly  repre- 
sented the  American  Electric  Fuse  Company,  and  he  is  responsible  for 
the  introduction  and  extended  use  of  the  Allen-Bradley  type  of  starters 
and  controllers  in  the  territory.  Mr.  Allen  also  represents  the  Triumph 
Electric  Company,  of  Cincinnati,  and  reports  an  increasing  demand  for 
Triumph  apparatus. 

ADDITIONS  TO  GREGORY  ELECTRIC  COMPANY'S  STAFF.— 
Mr.  E.  E.  Protherow  has  joined  the  staff  of  the  Gregory  Electric  Com- 
pany in  Chicago  and  will  hereafter  devote  himself  to  the  sale  of  motors 
for  that  company  in  Chicago  and  adjacent  territory.  Mr.  Protherow  was 
for  six  years  with  the  Chicago  office  of  the  Crocker-Wheeler  Company 
and  has  a  large  acquaintance  in  the  electrical  field.  Mr.  R.  D.  May  has 
also  joined  the  selling  force  of  the  company.  Mr.  May  has  had  wide 
experience  and  enjoys  a  large  acquaintance  among  the  central-station 
men  of  the  countrj-  and  was  a  number  of  years  connected  with  H.  M. 
Byllesby  &  Company,  looking  after  their  interests  at  Enid,  Okla.,  and  Mis- 
soula, Mcnl. 

CHANGES  IN  FOSTORIA  GLASS  SPECIALTY  COMP.\NY.— The 
manufacture  of  upright  air-hole  gas  -chimneys  (but  not  of  shades  and 
reflectors  for  gas  burners)  has  been  discontinued  by  the  Fostoria  Glass 
Specialty  Company,  of  Fostoria,  Ohio,  as  the  company's  plant  capacity 
is  faxed  to  keep  up  with  the  growing  demand  for  the  higher  grades  of 
glassware,  particularly  of  the  iridescent  variety.  The  new  Fostoria 
glass  factory  at  Niles,  Obio,  is  now  being  operated  at  full  capacity. 
The  following  changes  have  recently,  although  not  concurrently,  taken 
place  in  the  management  and  personnel  of  the  Fostoria  Glass  Specialty 
Company:  Mr.  E.  O.  Cross  has  succeeded  Mr.  M.  H.  Lemen.  retired, 
as  manager  of  the  company,  and  Mr.  R.  E.  Briggs  has  been  constituted 
assistant  manager  in  general  charge  of  sales.  Mr.  B.  C.  Coleman,  who 
has  just  concluded  five  years  of  successful  experience  in  the  fixture 
business,  will  be  the  company's  Western  representative,  while  the  East- 
ern territory  will  be  covered  by  Mr.  Raymond  P.  Adams,  formerly  of 
the  engineering  department   of  the  National   Electric  Lamp  .\ssociation. 
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UNITED  STATES  PATENTS  ISSUED  AUG.  1,  1911. 
(Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

999,196.  APPLIANCE  FOR  PREVENTING  FRAUD  IN  CONNEC- 
TION  WITH  ELECTRICITY  METERS;  G.  Berardi,  Genoa,  Italy. 
App.  filed  .\ug.  21,  1909.  If  a  magnet  is  brought  near  a  meter  to 
slow  it  down,  the  magnetic  flux  causes  a  shunt  circuit  to  be  com- 
pleted and  thus  opens  the  working  circuit  or  actuates  an  indicator. 

999,233.  PROCESS  FOR  THE  PRODUCTION  OF  TUNGSTEN  FILA- 
MENTS: A.  Lederer,  Vienna,  Austria-Hungary.  App.  filed  June  10, 
1908.  .-Xn  o.xid  of  tungsten  is  reduced  by  means  of  zinc  at  a 
red  heat.  The  product  is  treated  with  acid,  tlien  washed,  con- 
centrated  and   squirted   into   filaments. 

999,241.     HE.\TIXG  AND  DRYING  MACHINE;   F.  P.  Miles,  Chicago. 


999,43 


-Drill 


Other    Im.pact    Mechanism. 


B.    Christiansen,    Cologne-Siilz, 

A  storage  battery  and  current 

The  handle  prevents  removal 


III.      App.   filed   May    16,    1910.     A   heating   device  in  a   portable  cas 
ing  and  a  motor  and  fan  for  drawing  air  through  the  heater. 

999,245.  FEEDER-REGULATING  TRANSFORMER;  G.  S.  Neeley,  St 
Louis,  Mo.  App.  filed  Aug.  27,  1909.  The  primary  circuit  is  broker 
when  the  movable  lever  is  on  a  non-active  contact  and  is  reconnect 
ed  before  it   reaches  the   first  active  contact. 

993,298.  ELECTRIC  SAFETY  LAMP; 
Germany.  -Vpp.  filed  April  4,  1911. 
conductors  are  arranged  in  a  casing, 
of  the  glass  protecting  bell. 

999,309.  PROCESS  OF  UNITING  METAL  ELEMENTS-  C.  F'.  Tacobs. 
Chicago,  III.  App.  filed  Aug.  21,  1909.  For  rail  bonds.  Loos'e  fusi- 
ble  current-conducting   material    is    fused    in    the    point. 

999,312.  TROLLEY  SWITCH  FOR  STATION  INDICATORS  AND 
THE  LIKE;  O.  E.  Kellum.  Los  .\ngeles,  Cal.  App.  filed  Nov.  23, 
1910.  The  stationary  contact  is  suspended  from  the  trolley  wire,  so 
that  the  moving  contact  on  the  trolley  pole  pushes  down  on  the 
stationary    contact    to    prevent    jumping    off. 

999,316.  RAILWAY  SIGNAL  AND  SAFETY  DEVICE;  C.  H.  Kirken- 
dall,  Columbus,  Ohio.  App.  filed  Aug.  15,  1910.  A  trip  is  pivoted  to 
move  in  a  slot  in  a  guard  rail   and  connected  to  a  semaphore. 

999.335.  MAGNETO-GENERATOR;  W.  D.  and  T.  R.  Pennington, 
Chicago,  111.  App.  filed  Jan.  20,  1910.  Metallic  cores  with  coils 
are  arranged  between  the  converging  faces  of  C-shaped  permanent 
magnets   and    are    relatively   rotatable. 

999,340.  ARC  LAMP;  O.  A.  Ross,  Chicago,  III.  App.  filed  May  29, 
1902.  _An  electrode  is  guided  between  parallel  rods  and  a  ring 
clutch  is  pivoted  at  one  end  to  the  rods  and  moved  by  an  electro- 
magnetic   device. 

999.367.  CALL  SYSTEM  FOR  TELEPHONE  CIRCUITS;  J.  J.  Graf. 
Scranton,  Pa.  App.  filed  May  26,  1910.  For  train  dispatcher,  etc. 
The  selector  apparatus  of  a  substation  may  be  operated  from  the 
central  office  to  effect  a  connection  with  the  main  of  a  normally 
disconnected   outlying  circuit. 

999,414  HIGH-TENSION  STRAIN  INSULATOR;  L.  Steinberger, 
New  York,  N.  Y.  App.  filed  Feb.  IS,  1910.  For  wireless  telegra- 
phy, etc.  Two  U-shaped  tension  members  pass  through  opposite 
ends  of  an  insulating  member  and  are  interlocked  but  with  insula- 
tion   surrounding   and    between    them. 

999,421.  ELECTRIC  IRON;  A.  Wicks,  Ontario,  Canada.  App.  filed 
March  16,  1911.  A  smoothing  iron  heated  at  the  bottom,  but  therm- 
ally   insulated   at  the   top. 

999,433.  DRILL  OR  OTHER  IMPACT  MECHANISM;  G.  H.  Con- 
diet,  Plainfield,  N.  J.  App  filed  May  31,  1907.  Solenoid  reciproca- 
tion by  direct  current   without   reversal. 

999.443.  DANGER  SIGNAL  FOR  RAILROADS;  J.  J.  Flynn.  St.  Louis. 
Mo.  App.  filed  March  2,  1911.  Weights  supported  by  the  roadbed 
and  .-.larm  devices.  To  indicate  washouts  and  settling  or  failure  of 
bridges. 

999.444.  ELECTRIC  SIGNALING  SYSTEM  FOR  RAILWAYS;  T.  N. 
Freeble,  Rochester,  Pa.  Apo.  filed  June  21,  1909.  Improvement  on 
Patent  No.  900,273.  The  rails  and  a  third  conductor  are  used  as 
conductors.  To  signal  to  the  engineer  and  automatically  slow  up 
the  train. 

999,494.  PROCESS  OF  TREATING  EARTHY  MATERIALS;  C.  Ellij, 
Montclair,  N.  J.  App.  filed  Feb.  25,  1911.  For  cement  or  phos- 
phate burning.  _  The  material  is  heated  by  an  electric  arc  in  air 
and  then   the   nitrogen   oxid   is   removed   from   the   air. 

999,505.  COMPOSITE  TELEPHONE  AND  TELEGRAPH  SYSTEM; 
O.  M.  Leich,  Genoa,  111.  Intercommunicating  telephone.  The  tele- 
phones have  talking  circuits  in  bridge  with  the  telegraph  devices. 

999.520.  SAFETY  DEVICE  FOR  REVERSIBLE  WINDING  OR  HAUL- 
ING PLANTS;  W.  Philip.  Germiston,  Transvaal.  App.  filed  Aug. 
30,  1909.  For  mine  cars,  etc.  The  operator  is  notified  if  the  revers- 
ing   mechanism    is    in    a    dangerous    position. 

999.521.  BINDING  BLOCK  FOR  TERMINAL  WIRES;  C.  D.  Piatt, 
Bridgeport,  Conn.  App.  filed  May  7,  1910.  A  plug  cut-out  or  ro- 
sette with  a  lock  io  prevent  disturbance  of  the  connections. 

999,534.     MULTIPLE-UNIT     COIL;     E.     C.     Wilcox,     Meriden,     Conn. 


App.  filed  Jan.  10,  1910.  Spark  coil  for  ignition.  A  single  vibj, 
controls  all  the  units  of  a  group  of  coils  and  is  reversible  and  in 
changeable.  The  units  are  independently  removable  from  a  cas 
999,541.  ELECTRICALLY  HEATED  FLATIRON;  R.  W.  Baker 
L.  King  and  H.  C.  Parker,  New  York,  N.  Y.  App.  filed  Dec' 
1909.  The  resistor  element  is  made  of  exposed  filaments  of  a  s 
solution    of    silicon    carbide    in    carbon    called    "silundum." 

999,543.  APPARATUS  FOR  PRODUCING  UNDAMPED  ELECT 
CAL  OSCILLATIONS;  E.  S.  Beck,  Treichlers,  Pa.  App.  filed  .1 
28,  1910.  Blunt  and  pointed  electrodes  are  slightly  submerged 
liquid.  A  source  of  continuous  current  is  connected  with  the  c 
trodes  and  an  alternating  current  includes  the  electrodes  and  ; 
inductance    and   capacity. 

999,565.  VIBR.-\TOR  FOR  INDUCTION  COILS;  E.  B.  Jacobson,  Pi 
field.  Mass.  App.  filed  Aug.  31,  1910.  Adjustment  device  and  nic 
for  locking  it. 

999,568.  ELECTROLYTE  AND  METHOD  OT  DEPOSITING  ZI> 
E.  F.  Kern,  Knoxville,  Tenn.  App.  filed  Dec.  18,  1909.  Doi 
chloride  of  zinc  and  aluminum,  chloride  of  sodium  and  grape  su 
is  electrolyzed. 

999,578.  ELECTRIC  CONTROLLER;  L.  A.  De  Mayo,  New  York, 
Y.     App.  filed  March  20,    1909.     For  motors,  etc.,  automatic  cut-c 

999,581.  PRESSING  IRONS;  F.  A.  Mills,  New  York,  N.  Y.  .\ 
filed  Aug.  18,  1908.  Hinged  pressers  with  handles;  electric  heati 
For   pressing   trousers   while   they    are   being   worn. 

999.586.  ELECTRIC  FURNACE;  H.  Pauling,  Gelsenkirchen,  Gernia 
App.  filed  March  17.  1909.  For  treating  gases  as  in  the  manu 
ture  of  nitrogen  oxids.  Has  a  series  of  air  inlets  and  gas  out 
alternately    with   each   other. 

999.587.  ELECTRIC  FURNACE  FOR  TREATING  GASES;  H.  P, 
ing,  Gelsenkirchen,  Germany.  App.  filed  JIarch  27,  1911.  The: 
face  of  the  furnace  walls  is  subdivided  into  a  number  of  art 
separated  by  gas  passages  to  prevent  loss  of  heat  by  radiation. 

999,618.  ELECTRIC  COOKER;  L.  Yancey  and  J.  W.  Luppold,  D 
ver.  Col.  App.  filed  Feb.  21,  1911.  Heating  coils  are  arranged 
the  bottom  of  a  removable  oven  in  an  insulating  receptacle  and 
passages  are  provided  around  and  through  the  oven. 

999,624.  TROLLEY;  R.  Black,  Canonsburg,  Pa.  The  trolley  pole 
made  of  tubing  with  a  right-angle  elbow  between  the  car  top  : 
the  wheel. 

999,655.  ELECTROLYTE  FOR  DEPOSITING  ZINC;  E.  F.  Kern,  N 
York,  N.  Y.  App.  filed  Oct.  11,  1910.  Zinc  chloride,  sodium  alu 
num.    chloride,    sodium   chloride,   grape   sugar   and    water. 

999,683.  INSULATOR;  A.  R.  Tinsley,  Anstead,  W.  Va.  .\pp.  fi 
March  1,  1910.  A  cap  is  located  between  spaced,  headed  standa 
and  a  removable  bridge  piece  is  constructed  to  engage  slidably  • 
standard  and  tilted  to  engage  the  other. 

999,690.  SYSTEM  OF  ELECTRICAL  DISTRIBUTIOTs';  J.  L.  Wo 
bridge.  Philadelphia,  Pa.  App.  filed  June  19,  1909.  A  legulal 
potential    controls    current    in    a    field    coil    and    the    latter    conti 


999,581. — Pressing   Irons. 

a  battery  current  for  starting  and  neutralizing  without  interrupt 
the  main  connections  for  opening  any  field  circuit. 
999,710.  CONSTANT-TEMPERATURE  BATH;  T.  B.  Freas,  Chica 
111.  App.  filed  Sept.  1,  1909.  One  he.iter  is  controlled  by  the  ti 
perature  of  the  bath  itself  and  another  independent  heater  is  c 
trolled  by   the  temperature  of  the  surrounding  atmosphere. 

999.719.  ELECTRIC- FURNACE    ELECTRODE;    C.    Hering,    Philai 
phia.     Pa.       App.    filed    July    6,     1909.       Division    from    Patent 
988,936.      Claims    an    electrode    of    such    length    and    u"''°,™,  '^", 
section   that   substantially   no   heat   will    flow    into    or   out  of  the 
nace  through  the  hot  end  of  the  electrode. 

999.720.  ELECTRIC  FURNACE;  C.  Hering,  Philadelphia,  Pa.  ■'; 
filed  Feb.  17,  1911.  Division  from  Patent  No.  988,936.  Molten  c 
ducting  material  serves  as  the  resistor  and  the  electrodes  are  so  r 
portioned  as  to  avoid  beat  loss  by  conduction  through  the  eleciroc 

Patent  Issued  July  25,  1911;  Delayed  in  Receipt. 
998,719.     TELEPHONE   S'YSTEM;    C.   A.    Simpson,  Chicago,  111.     » 
filed   Nov.    30,    1908.     Eliminates   the   cut-off   relay   and  at  tne  s^ 
time    mai/itains    the    advantage    of    systems    provided    with   ootn 
and  cut-off  relays. 
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TURIH  CONVENTION  OF  INTERNATIONAL  aEaROTECHNlCAL  COH- 
MISSION. 
.\s  previously  noted  in  these  columns,  a  convention  of 
the  International  Electrotechnical  Commission  will  be  held 
at  Turin,  Italy,  Sept.  7  to  12,  in  connection  with  the 
international  electrical  congress.  The  last  plenary  conven- 
tion was  held  in  1908  at  London,  when  Prof.  Elihu  Thom- 
son was  elected  president,  following  Lord  Kelvin,  A  re- 
union, or  unofficial  conference,  of  the  commission  was, 
however,  held  last  year  at  Brussels.  The  Brussels  con- 
ference, as  was  duly  reported  in  these  columns,  voted  to 
recommend  several  international  projects  to  the  respective 
national  committees  and  representative  institutions.  These 
projects  related  to  international  electrical  nomenclature, 
international  electrotechnical  symbols,  international  direc- 
tion of  rotation  in  vector  diagrams  and  international  rating 
of  electric  machines.  In  regard  to  nomenclature,  progress 
was  reported  at  Brussels  on  a  certain  international  list  of 
terms  recommended  by  the  German  committee  and  dealing 
principally  with  dynamo-electric  machinery.  An  inter- 
natitJnal  committee  was  also  appointed  to  work  on  the  sub- 
ject and  report  at  Turin.  The  project  is  that,  eventually, 
an  official  list  of  equivalent  terms  will  be  established  com- 
mencing with  French  and  English,  the  two  official  lan- 
guages of  the  commission,  and  extending  later  to  the  lan- 
guages of  all  the  countries  represented;  so  that,  finally, 
there  can  be  no  misunderstanding  as  to  the  international 
meaning  of  the  principal  terms  in  electrical  engineering. 
It  was  found,  for  example,  that  progress  could  not  be  made 
on  the  international  rating  of  machines,  because  certain 
terms  had  slightly  different  meanings  in  different  countries. 

The  project  of  international  electrotechnical  symbols 
made  considerable  progress  at  the  Brussels  conference.  A 
tentative  list  of  eight  symbols  was  adopted  and  recom- 
mended. No  progress  could,  however,  be  reported  upon 
the  symbols  for  current  strength  and  resistance  in  Ohm's 
law,  because  of  the  differences  of  usage  in  different  coun- 
tries, /  being  used  for  current  in  nearly  all  countries  except 
Great  Britain,  and  R  being  used  for  resistance  in  nearly  all 
countries  except  Germany.  Within  the  last  few  months, 
however,  an  understanding  has  been  reached  mutually  be- 
tween these  countries  to  the  effect  that  each  will  give  up 
its  past  usage  in  this  matter  for  the  sake  of  international 
comity.  Consequently,  the  hope  is  expressed  that  at  Turin 
international  agreement  will  be  reached,  not  only  on  the 
preliminary  eight  symbols  recommended  at  Brussels,  but 
also  on  the  symbols  /,  R  and  C,  for  current,  resistance  and 
capacity  respectively,  thus  including  the  international  sym- 
bolic expression  of  Ohm's  law.  The  project  of  interna- 
tional agreement  on  vector  diagrams  was  brought  to  the 
attention  of  the  Brussels  conference  by  the  American  com- 
mittee,  which    reported   the   vote,    to   that   eflFect,    of    the 
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Jefferson  convention  of  the  American  Institute  of  Elec- 
trical Engineers.  It  was  agreed  to  recommend  the  matter 
for  consideration  at  the  next  convention.  It  is  to  be  hoped, 
therefore,  that  some  international  decision  may  be  reached 
at  Turin  on  this  important  electrotechnical  question.  At 
present  alternating-current  electrical  literature  is  divided 
into  two  groups,  which  make  advancing  phase  in  its  vector 
diagrams  rotate  in  opposite  directions;  so  that  in  reading 
a  book  it  is  necessary  to  find  out,  from  the  context,  what 
is  the  order  and  meaning  of  the  quantities  displayed  on  the 
diagrams.  Since  this  is  a  matter  of  convention,  and  not 
of  fundamental  mathematical  necessity,  the  direction  of 
phase  advance  should  be  standardized  internationally. 

In  regard  to  the  rating  of  electrical  machinery,  but 
little  could  be  accomplished  at  Brussels,  owing  to  the 
backward  state  of  the  necessary  nomenclature  or  definition 
of  international  terms.  It  is  understood,  however,  that  the 
matter  will  come  up  for  discussion  and  perhaps  the  con- 
vention may  be  in  a  position  to  make  an  advance.  The 
project  is  that  ultimately  the  rating  of  a  machine,  in  kilo- 
watts, will  be  the  same  in  all  countries.  At  the  present 
time  a  machine  receiving  its  rating  in  one  country  would 
be  likely  to  have  its  rating  changed  if  transferred  to  and 
standardized  in  another  country.  Since  the  rating  of  a 
machine  should  only  involve  its  physical  properties  under 
defined  conditions,  it  is  very  desirable  that  the  specifica- 
tion of  those  properties  and  conditions  should  be  the  same, 
by  international  convention,  all  over  the  world.  A  parallel 
case  might  be  presented  if  freight  or  passenger  steam- 
ships had  different  power — or  tonnage — rating  in  the  ports 
of  different  countries.  Such  an  unnecessary  complication 
of  purely  conventional  attributes  would  at  once  call  for 
international  settlement.  Other  matters  are  likely  to  come 
up  for  discussion  at  Turin,  such  as  the  excellent  suggestion 
of  the  French  committee  to  call  the  quadrature  volt- 
amperes  of  the  alternating-current  circuit  by  the  name 
"reactive  power."  But  if  this  and  the  list  of  subjects 
already  outlined  receive  definite  action,  the  time  of  the 
commission  will  have  been  well  filled.  Twenty  countries 
are  now  represented  on  the  commission  and  some  sixty  or 
seventy  delegates  are  expected  at  the  Turin  convention. 


carbon  lamps  were  still  less  affected,  and  affected  in  ae 
reverse  direction.  The  method  should  prove  very  us  ul 
in  bringing  to  light  the  electric  behavior  of  metallic  a- 
ments  carrying  alternating  currents.  It  will  be  seen  at 
the  cyclic  change  in  candle-power  amounted  to  as  muc  as 
ztL  i8  per  cent  in  one  instance.  The  simplicity  and  n- 
venience  of  the  method  described  are  very  striking. 


A  RESISTANCE  METHOD  FOR  OBTAINING  THE  INSTANTANEOUS 
PERFORMANCE  OF  INCANDESCENT  LAMFS. 
An  interesting  series  of  alternating-current  Wheatstone- 
bridge  measurements  of  incandescent  filament  resistances 
at  different  phases  of  the  current  wave  appears  in  the 
article  by  Messrs.  Edwards  and  Conner  on  page  441.  The 
bridge  with  the  lamp  under  test  in  one  of  its  arms  is 
supplied  with  alternating  currents  from  electric-light  mains, 
and  a  rotating-contact  device  closes  the  galvanometer  cir- 
cuit once  in  each  current  cycle.  The  measurements  show 
that  the  tungsten  filaments  varied  from  =t  0.9  to  =t:  1.78 
per  cent  above  and  below  the  mean  working  resistance, 
depending  upon  the  size  of  the  filament.  The  thinner  the 
filament  or  the  lower  the  wattage  of  the  lamp  the  greater 
the  cyclic  change  in  resistance  owing  to  the  increased  cyclic 
elevation  of  temperature.  The  tantalum  lamp  was  less 
affected  in  resistance  than  the  tungsten  lamps,  while  the 


DISTRIBUTION  ABOVE  2200  VOLTS. 

For  ordinary  city  distribution  for  lighting  purposes  ;)o 
volts  has  long  been  the  standard,  but  in  recent  years  tlrf 
has  been  a  decided  tendency  to  distribute  energy  for  ■ 
in  large  quantities  at  voltages  from  5000  to  13,000.    Sev 
causes  have  been  at  work  to  this  end.    For  example, 
company  transmits  energy  from  a  hydroelectric  plant 
distant  market  at  voltages  anywhere  from  30,000  to  100 
the  substation  equipment  for  reducing  this  voltage  beco 
quite  an  elaborate  affair  on  account  of  the  high  prin. , 
voltage  to  be  handled.     Moreover,  in  many  cases  it  is  nt 
feasible  to  transmit  to  large  consumers  within  a  radiu  >' 
10  miles  of  the  main  substation  at  the  ordinary  standari 
2200  volts,  as  the  capital  required  would  be  excessive. 
the  other  hand,  it  would  not  be  feasible  to  deliver  a  tr 
mission-line  voltage  anywhere  from  30,000  volts  to  100 
volts  at  the  consumer's  premises,   because   the  substa  m 
equipment  needed  would  be  too  costly.    For  this  reasonie 
majority   of   hydroelectric   energy   transmission  compas 
have  adopted  voltages  from  5000  to  13,000  for  distribu  n 
over  the  districts  covered  from  their  main  substations, 
the    case    of    large    consumers    like    electric    distribu  , 
companies  a  second  reduction  of  voltages  is  therefore  trie 
before  the  2200-volt  distribution  is  begun.     In  other  ca  s. 
if  the  consumer  is  a  large  manufacturer,  for  example,;ie 
step  down  to  the  final  voltage  is  made  in  one  transfer  1- 
tion  at  the  consumer's  premises. 

The  present  tendency  above  noted  is  in  the  simplifica 'D 
of  the  apparatus  used  in  transforming  from  voltagef  if 
6000  to  13,000  to  that  of  the  consumer's  service.  A  p;  :r 
read  by  Mr.  Howard  Pett  at  the  last  Michigan  Electi  Jl 
Association  convention  described  the  system  of  a  h  ,'e 
hydroelectric  company  in  Michigan  in  which  small  f  ^s 
of  pole  transformers  are  used  for  stepping  down  fm. 
6600-volt  distribution.  There  is  a  strong  incentive  :o 
the  employment  of  simple  pole-type  transformers  )r 
supplying  energy  from  lines  of  this  voltage,  bee:  ie 
of  the  consequent  increase  of  the  area  of  econon  il 
distribution  and  the  possibility  of  taking  on  consur  rs 
otherwise  too  far  apart  to  serve.  This  is  especially  if 
where  lines  pass  through  farming  districts,  where  n  ly 
a  profitable  motor  customer  can  be  obtained  if  the  !?- 
down  transformation  is  not  too  costly.  The  diffic  ■}' 
is  not  so  much  with  the  transformers  themselves  is 
with  the  protective  apparatus  used  therewith,  sucl  JS 
fuses  and  lightning  arresters.  Developments  are  u:  sr 
way  looking  to  the  simplification  of  this  protection  pb- 
lem,  even  for  voltages  over  30,000.  The  necessity  "■ 
lightning  protection  at  each  transformer  has  perhaps  -'H 
overestimated,  but  the  fuse  problem  certainly  has  not  It 
is  by  no  means  easy  to  get  a  satisfactory  pole-type   se 
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r  voltages  over  2200.  The  weather  conditions  are  trying 
,d  fuses  must  be  of  a  type  replaceable  safely  by  ordinary 
•letnen,  or  by  the  farmers  themselves  on  rural  lines. 


E  PRIMARY  STANDARD  OF  LIGHT. 

A  primary  standard  of  luminous  intensity  or  of  luminous 
l.\  satisfactory  both  from  the  scientific  and  the  practical 
•le  has  yet  to  be  produced.  The  standards  at  present 
i  use,  such  as  the  hefner  and  the  international  candle, 
ie  fixed  with  great  care  and  are  closely  reproducible.  But 
ijy  stand  practically  alone  among  present-day  standards 
tthat  they  are  unconnected  with  the  fundamental  units  of 
lice,  mass  and  time.  Until  thus  co-ordinated  they  can  be 
(iisidered  little  more  than  convenient  reference  marks  to 
I  used  in  practice,  pending  the  determination  of  their  real 
'lues.  The  sensation  of  light  is  caused  by  the  impinging 
t  radiant  energy  upon  the  retina,  and  consequently  one 
nst  look  to  the  measurement  of  radiation  for  the  scientific 
sxification  of  the  standard  of  light.  However,  mere 
iensity  of  radiation  is  not  a  measure  of  luminous  in- 
tisity,  for  not  only  is  a  large  part  of  the  radiation  from 
nst  light  sources  invisible,  but  even  the  visible  part  varies 
jjatly  in  capacity  to  produce  the  sensation  of  brightness. 
Irthermore,  the  mode  of  action  of  the  eye  is  such  that 
t  luminous  equivalent  of  radiation  at  a  given  spectral 
■?,ve-length  varies  with  the  absolute  illumination — the  Pur- 
kie  phenomenon  and  its  allies.  At  present,  too,  a  con- 
sjerable  obstacle  to  establishing  a  connection  between  radi- 
apn  and  light  is  the  absence  of  general  agreement  as  to 
nthods,  instruments  and  conditions  under  which  hetero- 
c,'oniatic  comparisons  shall  be  made.  It  is  because  of 
tlse  complications  that  the  "mechanical  equivalent  of 
as  it  has  been  called — a  quantity  expressing  the  re- 
>hip  between  visible  radiation  and  light  flux,  and 
vjing  with  the  source — is  not  a  satisfactory  specification 
f"  a  standard  source  in  terms  of  energi.-.  A  specification 
lis  of  radiant  energy  taking  into  account  all  essential 
nships  between  light  and  energy,  is  necessary. 

f\  a  paper  presented  before  the  American  Institute  of 
Metrical  Engineers  in  July,  1908,  Dr.  C.  P.  Steinmetz 
piposed  a  primary  standard  of  light  based  upon  radiation 
ai  using  the  mercury-vapor  lamp  as  the  source  of  three 
sircted  monochromatic  radiations  in  specified  proportions. 
M.re  recently  two  other  suggestions  have  been  made  along 
s<;iewhat  similar  lines.     Dr.  Herbert  E.  Ives,  in  a  paper 

■  icthe  Transactions  of  the  Illuminating  Engineering  So- 
ciA-  on  "Energy  Standards  of  Luminous  Intensity,"  sug- 
g"ts  as  the  unit  of  flux  the  flux  connected  with  "a  definite 

■  Vntity  (per  cm'-sec.)  of  the  most  eflScient  possible  radia- 
te,' to  be  attained  practically  by  the  use  of  the  mono- 

■•  cfjmatic  green  mercury  radiation,  which  is  of  sufficient 

*  innsity  to  measure  both  as  radiation  and  as  light.     Dr. 

'  R.V.  Houstoun,  in  a  paper  in  the  Proceedings  of  the  Royal 

'  Sciety  on  "The  Absolute  Measurement  of  Light,"  suggests 

■■'  a  )ecification  of  considerably  greater  length,  as  follows: 

'  Te  unit  of  light  intensity   is  that  source   the  total  in- 

^  *e|ity  of  radiation  from  which  at  an  optical  distance  of 

*•  '  J.   after    passing    through    an    ideal    filter,    would    be 

'  -^  *gs/cra*-sec. ;  the  ideal  filter  to  be  one  possessing  the 

''■"  "it-absorbing  properties  of  a  3-cm  thick  aqueous  solution 


of  CuSO.sHjO  of  strength  0.200  gramme-molecule  per 
liter  and  a  i-cm  thick  aqueous  solution  of  K,Cr,0,  of 
strength  0.0025  gramme-molecule  per  liter,  but  neither  to 
reflect  nor  to  absorb  any  light  in  any  other  way."  The 
"ideal  solution"  here  mentioned  involves  essentially  the 
idea  published  by  Eery,  and  carried  out  in  his  direct-read- 
ing photometer — a  solution  whose  transmission  shall  be  as 
the  luminosity  curve  of  the  normal  eye.  Dr.  Houstoun's 
contribution,  in  fact,  consists  in  adding  the  idea  of  meas- 
uring the  radiation  through  such  a  screen  in  absolute  units. 
Moreover,  it  would  appear  that  Dr.  Houstoun's  suggestion 
is  practically  identical  with  that  of  Dr.  Ives.  For  if  by  an 
"ideal  screen"  one  understands  not  a  particular  mixture 
of  chemicals,  but  a  truly  ideal  screen  whose  transmission 
represents  exactly  the  luminosity  curve  of  the  eye,  then 
X  ergs/cm'-sec.  becomes  the  "quantity  (per  cm'-sec.)  of  the 
most  efficient  possible  radiation"  specified  by  Dr.  Ives. 
In  short,  the  function  of  an  "ideal  screen"  is  merely  to 
reduce  any  radiation  to  the  intensity  which,  if  the  reduced 
radiation  were  the  most  efficient  possible,  would  produce  the 
same  luminous  intensity  as  is  actually  given  by  the  un- 
screened source.  Dr.  Houstoun's  suggestion  can  be  looked 
upon  as  a  possible  method  for  obtaining  the  unit  of  Dr. 
Ives  from  any  light  source ;  or  Dr.  Ives'  practical  sugges- 
tion of  the  use  of  the  green  mercury  radiation  may  be  con- 
sidered as  a  possible  method  for  carrying  out  Dr.  Hous- 
toun's idea  without  the  necessity  of  interposing  an  "ideal 
screen"  in  the  energy  measurement. 

The  important  point  to  notice  is,  that  by  either  sugges- 
tion the  brightness  of  any  source  of  light  is  connected 
with  a  quantity  of  radiation.  This  quantity  of  radiation  is, 
in  the  suggestion  of  Dr.  Ives,  the  least  quantity  which  can 
produce  a  sensation  of  brightness  equal  to  that  in  question. 
In  the  suggestion  of  Dr.  Houstoun  the  quantity  of  radia- 
tion measured  becomes  this  least  quantity,  provided  a  truly 
ideal  screen  be  specified,  as  suggested  above.  In  fact,  the 
embodiment  of  a  merely  experimental  chemical  mixture 
(necessarily  only  an  approximation  to  the  ideal  screen) 
into  Dr.  Houstoun's  proposed  standard,  while  the  funda- 
mental significance  of  the  quantity  x  ergs/cm'-sec.  as  the 
least  mechanical  equivalent  of  light  is  apparently  ignored, 
constitute  the  chief  objection  to  Dr.  Houstoun's  sugges- 
tion. Should  these  suggestions  be  followed  up  and  prove 
practicable,  photometric  quantities  and  measurements  would 
not  only  take  their  place  in  the  c.g.s.  system,  but  would 
experience  a  very  desirable  simplification.  For  instance, 
should  the  new  unit  of  flux,  or  "lumen,"  be  made  the 
flux  given  by  I  watt  per  cm*  of  the  most  efficient  radia- 
tion, then  the  "lumens"  per  watt  of  any  illuminant  is  at  once 
its  efficiency  on  an  absolute  scale.  That  is,  in  place  of 
having  two  scales  of  efficiency  for  a  carbon  lamp,  namely, 
"four  lumens  per  watt"  and  0.43  per  cent  "reduced  luminous 
efficiency,"  there  would  be  one  figure,  A^  lumens  per  watt, 
N  also  representing  the  efficiency  in  terms  of  the  maximum 
possible  efficiency.  Before,  however,  this  simplification  can 
be  achieved  there  must  be  general  agreement  as  to  methods 
and  conditions  of  illumination  which  are  to  hold  in  hetero- 
chromatic  photometry ;  for  the  question  of  the  relative 
brightness  or  efficiencies  of  different  colored  radiations  is 
directly  involved  in  any  theoretically  satisfactory  proposal 
to  measure  light  as  radiation. 
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Present  Status  of  Legislation  Regarding  Niagara  Falls. 


Indiana  Electric  Light  Convention. 


By  the  express  terms  of  the  act  and  the  terms  of  its 
ejrtensions  the  Burton  law  expired  June  29,  so  that  there 
is  at  present  no  law  in  effect  restricting  the  importation  of 
electrical  energy  from  Canada  into  the  United  States. 
The  restrictions  which  now  govern  the  diversion  of  water 
from  the  Niagara  River  for  power  purposes  are  those  im- 
posed by  the  provision  of  the  "Water  Ways  Treaty"  be- 
tween Great  Britain  and  the  United  States,  which  was 
signed  Jan.  11,  1909,  and  proclaimed  by  the  President  May 
13,  1910.  This  treaty  prohibits  diversion  for  power  pur- 
poses in  excess  of  an  aggregate  daily  diversion  at  the  rate 
of  20.000  cu.  ft.  per  second  in  the  United  States  and  at  the 
rate  of  36,000  cu.  ft.  per  second  in  Canada.  No  measure, 
however,  has  been  adopted  by  Congress  providing  for  the 
administration  of  the  details  in  respect  of  such  restrictions, 
such  as  the  granting  of  permits  for  the  allowable  diversion 
and  for  the  prevention  of  violation  ^f  the  restrictions. 
The  President,  however,  has  doubtless  general  authority  to 
take  suitable  action  preventing  such  violations. 

A  bill  was  introduced  in  both  branches  of  Congress  at 
the  present  extra  session  providing  for  putting  the  treaty 
into  effect,  arranging  the  details  for  carrying  out  its  pro- 
visions, prohibiting  all  diversion  within  the  United  States, 
except  in  the  aggregate  amount  allowed  by  the  treaty  and 
authorized  by  the  Secretary  of  War  to  grant  permits  for 
allowable  diversion,  providing  in  certain  instances  for  the 
concurrence  of  the  Treaty  Commissioners  and  the  authori- 
ties of  the  State  of  New  York,  within  the  territorial  limits 
of  which  State  only  such  diversion  must  be  made.  Neither 
the  Senate  committee  on  foreign  relations  nor  the  House 
committee  on  foreign  affairs,  to  whom  these  bills  were 
referred,  took  any  action  on  them. 

A  further  bill  was  introduced  in  the  Senate  by  Senator 
Burton  extending  all  of  the  provisions  of  the  Burton  act 
during  the  life  of  the  treaty.  This  bill  was  passed  by  the 
Senate  after  the  foreign  relations  committee  amended  it 
so  that  the  provisions  of  the  Burton  law  were  extended 
for  two  years  only.  The  Senate  bill  was  considered  by  the 
House  committee  on  foreign  affairs  and  laid  over  until  the 
regular  session.  As  the  bill  in  the  form  adopted  by  the 
Senate  provides  for  the  time  extension  of  provisions  which 
are  no  longer  in  effect,  it  doubtless  will  require  amend- 
ment before  being  acted  upon  by  the  House. 

The  commissioners  who  negotiated  the  treaty  had  before 
them  all  of  the  reports  of  the  War  Department  and  all 
other  attainable  data  in  respect  of  diversion  and  of  the 
effect  thereof  on  the  Niagara  River  and  Niagara  Falls,  and 
it  would  seem  that  the  proper  logical  legislation  would  be 
an  act  preventing  all  diversion  in  excess  of  the  amount 
permitted  by  the  treaty  and  providing  for  a  proper  and 
effective  administration  of  the  provisions  of  the  treaty. 


Insull   Becomes   Chairman    of    Chicago   Metropolitan 
Elevated. 


Mr.  Samuel  Insull,  president  of  the  Commonwealth  Edi- 
son Company,  Chicago,  was  on  Aug.  14  elected  chairman 
of  the  board  of  directors  and  of  the  executive  and  finance 
committees  of  the  Chicago  Metropolitan  West  Side  Ele- 
vated Railway  Company.  Mr.  Britton  I.  Budd,  president 
of  the  Metropolitan  company,  was  recently  made  presi- 
dent of  the  new  Chicago  Elevated  Railways  Company,  of 
which  Mr.  Insull  is  chairman  of  the  executive  committee. 
Other  newly  elected  directors  of  the  Metropolitan  com- 
pany chosen  at  the  same  meeting  were  Messrs.  John  F. 
Gilchrist,  W.  H.  Fox,  J.  H.  Gulick,  Ira  M.  Cobe,  Henry  A. 
Blair  and  Gilbert  E.  Porter.  Messrs.  Frederick  A.  Delano, 
former  chairman  of  the  board,  H.  G.  Hetzler  and  B.  1. 
Budd  were  re-elected  as  directors. 


The    third    annual    convention    of   the   Indiana   Elect' 
Light  Association  will  be  held  at  the  Oliver  Hotel,  Soi 
Bend,  Ind.,  .Aug.  23  and  24.  .  The  Wednesday  morning  .s 
sion   will   be   given   up   to   miscellaneous   business   and 
annual   address   by    the   president,   Mr.    F.    A.    Bryan, 
South   Bend.     Immediately   after  noon   the  members  a 
visitors  will  be  taken  on  special  cars  to  Berrien  Sprin 
Mich.,   to   inspect    the   hydraulic   plants   of   the   Indiana 
Michigan  Electric  Company,  where  a  buffet  luncheon  vl 
be  served  under  the  dam.     The  trip  will  then  be  resun  I 
to  St.  Joseph,  Mich.,  where  the  meeting  will  be  called  1 
order   at   the    Edgewater   Club   and   the    following  pap 
will  be  read  and  discussed :     Heating  in  Connection  u 
Central-Station   Work,  by  Mr.  John  Hornung,  of  W. 
Scott  &  Company,  Chicago;  Economies  of  Operation  . 
cured  by  Consolidation  of  Small  Properties,  by  Mr.  L. 
Andrus,  general  superintendent  Indiana  &  Michigan  EI 
trie  Company,  South  Bend,  Ind. ;  Poiver,  by  Mr.  R.  A.  M 
Gregor,  manager  Light,  Heat  &  Power  Company,  Conne 
ville,  Ind.     At  6:30  dinner  will  be  served,  following  wh 
there  will  be  social  entertainment. 

On  Thursday  morning  the  meeting  will  again  be  cal 
to  order  at  the  Oliver  Hotel,  South  Bend,  and  the  folk 
ing  papers  read :  Rural  Service,  by  Mr.  C.  E.  Layt 
Lebanon,  Ind. ;  The  Steam  Turbine  for  Future  Work, 
Mr.  E.  D.  Dreyfus,  commercial  engineer  Westingho 
Machine  Company ;  Affiliation  with  the  National  Assoc 
tion,  by  Mr.  John  F.  Gilchrist,  president  National  Elecl 
Light  Association;  Curtis  Steam  Turbine  Installations, 
Mr.  G.  R.  Parker,  General  Electric  Company. 

During  the  meeting  the  by-laws  will  be  amended  in 
der  to  permit  the  holding  of  the  annual  meetings  in  Octo 
instead  of  August  as  at  present.  Mr.  J.  V.  Zartman, 
Indianapolis,  is  secretary. 


A  Serious  Shut-Down  in    Spokane. 


A  short-circuit  and  fire  in  two  manholes  contain 
heavy  cables  shut  down  a  large  part  of  the  city  lines  of 
Washington  Water  Power  Company,  Spokane,  Wash., 
nearly  three  hours  on  Friday  morning,  Aug.  4.  The  cal 
affected  were  feeders  from  the  Monroe  Street  station 
the  Spokane  River  to  the  three-wire  system  which  supp 
practically  all  of  the  light  and  power  service  in  the  bi 
ness  district  of  the  city ;  as  the  manholes  also  contaii 
street  railway  feeders  the  street-car  system  was  also  ci 
pled.  The  ducts  carrying  the  cables  run  up  the  hill  ab 
the  power  house  and  thence  beneath  Lincoln  Street. 

Fire  was  discovered  in  two  manholes  in  Lincoln  Sti 
about   7:30   a.   m.     The   efforts   of   the   company  and 
fire  department  to  extinguish  it  with  chemicals  and  w.' 
soon  showed  that  nothing  could  be  done  without  ciitt 
off  the  current  and  interrupting  the  service. 

A  large  storage  battery  had  recently  been  tied  into  ' 
three-wire  system  and  when  the  generators  were  cut  ot  t 
continued  to  supply  a  heavy  current,  as  circuit-breal  s 
had  not  been  provided  between  the  battery  and  the  li  i 
considerable  difficulty  was  experienced  in  promptly  cut! .' 
off  this  source,  thus  aggravating  conditions  in  the  m  - 
holes. 

The  resulting  shut-down  was  one  of  the  most  serious  1 
the  experience  of  the  Washington  Water  Power  C  - 
pany,  but  the  emergency  was  met  in  an  unusually  effic  t 
manner.  As  soon  as  the  current  was  cut  off  the  w;  f 
was  pumped  from  the  manholes.  It  was  then  found  i' 
heavy  arcs  had  totally  destroyed  the  insulation  on  e^  y 
cable  and  fused  the  burned  ends  together.  As  rapidl)  s 
possible  the  cables  were  cut  apart  and  the  fused  mass  ■- 
moved,  eliminating  the  short-circuits.     Work  in  the  n'" 
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h'5S  was  extremely  difficult,  due  to  the  heat  and  fumes, 
bi  by  10:30  a.  m.  the  cables  had  been  cleared  and  service 
w  restored  on  the  three-wire  system  in  the  central  busi- 
es district,  using  auxiliary  tie   feeders  in  other  streets. 

n  the  meantime  current  was  supplied  to  the  trolley  lines 
dw'n  town  over  one  overhead  feeder,  the  circuit-breakers, 
biig  bridged  temporarily  so  that  the  current  was  dis- 
truted  directly  to  the  trolley  wires.  Linemen  patrolled 
ti.  tracks  and  strung  emergency  wires  wherever  the  cur- 
rtt  was  found  too  heavy  for  the  trolley  wires. 

.  temporary  overhead  cable  was  thrown  across  Lincoln 
Sect  and  connected  to  the  light  and  power  circuits  in  the 
sctheast  portion  of  the  city,  which  service  was  carried 
ic  a  short  time  after  the  accident  on  only  one  feeder. 
N|V  temporary  cables  were  also  laid  in  the  street  in  rough 
widen  troughs.  The  situation  was  thoroughly  in  hand 
bji  I  a.  m.,  and  by  3  p.  m.  a  new  system  of  street-railway 
iikrs  had  been  strung  overhead. 

.he  most  plausible  theory  of  the  cause  of  the  accident 
isfiat  the  insulation  in  one  of  the  13,000-volt  cables  broke 
'  ■•    precipitating  the  short-circuit  in  the  manholes. 


The  percentage  increase  in  1910  was,  therefore,  the 
smallest  of  the  past  ten  years  with  the  exception  of  1907, 
when  an  actual  decrease  in  production  of  135  tons  was 
recorded.  The  aggregate  increase  in  annual  output  com- 
paring 1900  with  1910,  however,  is  373,436  tons,  equal  to 
nearly  80  per  cent,  and  in  191 1  or  1912  one  may  expect 
to  see  the  production  figures  of  1900  doubled  and  the  cop- 
per output  of  all  countries  of  the  world  approach  1.000,000 
tons  per  annum. 

As  regards  the  production  figures  for  the  leading  coun- 
tries. Table  II  gives  the  totals  for  the  last  two  years  for  all 
countries  with  an  output  of  5000  tons  or  over. 

TABLE    II. — COPPER    PRODUCTION    IN     I909    AND    I9IO    OF    THE 
LEADING    PRODUCING    COUNTRIES. 


Toduction  and  Price  of  Copper  in  1910,  and  the 
Present  Outlook. 


By  John  B.  C.  Kersh.wv. 
'he  writer  has  for  some  years  been  studying  the  produc- 
ti<'  and  price  curves  of  the  copper  industry  and  has  been 
afistomed  to  publish  during  each  year  a  summary  of  the 
reilts  of  this  study  of  the  past  year's  statistical  informa- 
tj(  and  also  a  forecast  of  the  future  course  of  output  and 
pres  during  the  remainder  of  the  current  year.  The  large 
armntof  copper  used  in  the  electrical  engineering  indus- 
try and  the  marked  variations  in  price  which  have  oc- 
Cfed  in  the  history  of  copper  during  recent  years  should 
reder  the  subject  of  special  interest  and  value  to  the  read- 
erof  the  Electrical  World.  The  figures  used  in  the  course 
oihe  article  are  those  collected  by  the  correspondents  of 
th  Engineering  and  Mining  Journal,  of  New  York,  for 
th|.\merican  and  Mexican  mines,  and  by  Messrs.  H.  R. 
Ill-ton  &  Company,  of  London,  for  the  remaining  copper- 
miing  countries.  The  annual  statistical  circular  published 
byhe  latter  firm  appeared  on  March  29,  191 1. 
PRODUCTION  IN  1910. 

he  aggregate  output  of  raw  copper  by  all  countries  of 
th  world  in  1910  amounted  to  852,950  tons,  an  increase  of 
l?'25  tons  over  that  of  1909.  This  falling  off,  as  compared 
wS  the  gain  of  nearly  85,000  tons  in  1909,  was  due  to  the 
atmpt  to  curtail  production  and  to  reduce  stocks  on  the 
pf:  of  those  in  control  of  some  of  the  larger  and  more  im- 
pc:ant  mining  companies.  The  effect  of  this  curtailment 
ofiroduction  upon  stock  prices  will  be  dealt  with  below. 

T/.E  L — ^world's  AGGREG.\TE  PRODUCTION  OF  RAW  COPPER. 


^■ear. 

-Aggregate  Produc- 
tion in  Long  Tons  of 
2240  Lb. 

Increase 
in  Tons. 

Percentage 
Increase. 

I90t 

S16,626 

37,114 

7.7 

1902 

541.295 

24,669 

4.7 

574,775 

33.480 

6.1 

1904 

644.000 

69,225 

12.0 

682,125 

38,125 

5.9 

1906 

714.100 

31.975 

4.6 

713.965 

(135)* 

754.180 

40.225 

5  .  7 

839,425 

85.245 

11.2 

1910 

852,950 

.3,525 
*  Decrease' 

1.6 

Tsles  I  and  11  give  the  more  important  figures  for  the 
oumt  of  copper  during  the  past  ten  years,  and  Fig.  i 
g>  s  in  graphic  form  the  production  curves  for  the  six 
W'e  important  mining  companies. 


Countrj'. 

Production  in  Long 
Tons. 

Increase 
in  Long 
Tons. 

Decrease 
in  Losg 
Tons. 

1909. 

1910. 

14,945 
34,400 
24,105 
35.785 

15,205 
40,315 
25,715 
35.235 

60 
5,915 
1.610 

iiiss 

2!  566 
1.145 
2,305 
4,560 

556 

22,455      1     24,710 

47,000     1     46,000 
56,325           58,825 
9,280           10,425 
16,000           18,305 
17,750           22.310 

52.185           50.255 
490,280        484,890 



1,000 

Mexico 

1,930 

United  States 

5,390 

Totals 

820,510        832,190 

20,360 

8,870 

The  above  twelve  countries  in  1910  yielded  over  97  per 
cent  of  the  copper  supplies  of  the  world. 

On  examining  the  figures  of  Table  II  more  closely  it  is 
found  that  four  of  the  producing  countries  have  decreased 
in  output,  namely,  Chili,  Japan,  Spain  and  Portugal  and 
the  United  States,  while  eight  countries  have  to  record  in- 
creases varying  from  60  tons  up  to  nearly  6000  tons,  Rus- 
sia and  -Australasia  heading  the  list  of  countries  whose  pro- 
duction is  on  the  up-grade,  with  increases  of  4560  tons 
and  5915  tons  respectively. 

In  the  light  of  the  attempts  made  during  1910  to  curtail 
production  the  detailed  figures  for  the  mines  and  mining 
countries  under  the  control  of  the  United  States  of  Amer- 
ica financiers  are  of  special  interest  and  are  given  in 
Table  III. 

T.^BLE     III. COPPER    PRODUCTION     IN     I9O9    AND     I9IO    OF 

AMERICAN-CONTROLLED   MINES. 


Country- 

Production  in  Long 
Tons. 

Increase 

1909 

1910 

United  States: 

40,000 
61.450 
140.105 
130,375 
118,350 

35,000 
62.770 
128,770 
132,625 
125,725 

i!726 

2,256 
7.375 

5,000 

11,330 

Mexico  : 

12,230 
44,095 

12,795 
46,030 

565 
1,935 

Other  Mexican. 

ill 

35,785 
16,000 
47,000 

35,235 
18,305 
46.000 

i'.'sbs 

550 

i'.ooo 

The  decreased  production  of  the  United  States  is  thus 
seen  to  be  confined  to  the  Calumet  and  Hecla  and  Montana 
mines,  whereas  the  other  lake  mines  and  the  mines  of 
Arizona  and  other  states  record  small  increases.  Of  the 
other  countries  included  in  Table  III  Chili  and  Japan 
alone  show  a  decreased  production,  which  is  more  than 
balanced  by  the  increased  output  of  the  mines  in  Mexico 
and  Peru. 

With  these  figures  before  one,  it  is  evident  that  the  cur- 
tailment of  production  which  was  expected  in  1910  as  the 
result  of  a  merger  policy  on  the  part  of  the  financiers  in- 
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terested  in  the  United  States  of  America  copper  mines  has 
not  been  very  rigorously  enforced  outside  the  Montana 
area,  and  that  unless  there  is  a  distinct  improvement  in  the 
demand  for  copper  during  191 1  a  much  stricter  check  to 
production  in  the  mining  districts  of  the  American  conti- 
nent will  be  necessary  in  order  to  bring  about  the  rise  in 
values  so  ardently  desired  by  the  speculators  in  copper. 

Whether  the  conflicting  financial  interests  involved  in 
the  control  of  the  American  copper-mining  industry  will  be 
able  to  arrange  some  common  and  united  action  in  this 
matter  of  curtailment  is  the  question  of  the  moment,  and 
the  writer  will  make  some  attempt  to  answer  it  after  dis- 
cussing the  variations  in  price  that  have  occurred  during 
the  past  fifteen  years. 

PRICE   AND  STOCK  V.-\RIATIONS   IN    I9II. 

The  price  variations  of  copper  during  1910  have  been 
almost  entirely  in  a  downward  direction,  and  a  fall  of 
$29.37  per  ton  occurred  between  Dec.  31,  1909,  and  Dec. 
31,  1910.  The  settlement  prices  of  standard  copper  at  the 
close  of  each  month  are  given  by  Messrs.  H.  R.  Merton  & 
Company  in  their  valuable  monthly  circular  for  March, 
191 1,  as  follows: 

TABLE  IV. PRICE  VARIATIONS   OF  COPPER  DURING   I9IO. 


Dec.  31.1909 $308.75 

Jan.  30,  1910 304.37 

Feb.  28,  1910 298.12 

March  31.  1910 289.37 

April  30,  1910 279.37 

May  31,  1910 284.37 

Dec.  31,  1910 279.37 


June  30,  1910 $272.50 

July  30,  1910 277.50 

Aug.  31.  1910 279.37 

Sept  30,  1910 275.62 

Oct.  31,  1910 285.00 

Nov.  30,  1910 286.25 


Since  the  commencement  of  the  present  year  the  de- 
preciation in  the  value  of  standard  copper  has  continued, 
and  on  March  31,  1911,  the  settlement  price  was  $272.50 


from   Chili   and   Australia),   some   idea   of   the  course  ( 
prices  during  the  next  twelve  months  may  be  gained.    1; 
downward  trend  of  the  price  curve  has  now  lasted  or 
three  years  and  one  might  reasonably  have  expected  it  1 
follow  the  example  of  the  recovery  of  the  year  1903,  ;  i 
to    commence    once    again    to    ascend    during    1910   if  1 
outside   influences   had  been   at   work   to  check  or  ret  I 
this  recovery.     One  of  these  influences  has  been  the  la  a 
stocks  of  copper  that  had  gradually  accumulated  in  d< 
ers'  and  manufacturers'  warehouses  during  the  year  K 
H.    R.   Merton's  &   Co.   figures   for   the  combined  vis: 
supplies  of  copper  in  Europe  (excluding  Holland  and  C- 
many)  and  in  America,  as  reported  by  the  American  F- 
ducers'   Association,   during  fifteen  months  are  as  htl . 

The   cause  of   the   failure  of  copper  to  rise  above 
present  low  level  of  values  is  thus  seen  to  be  this  he. 

TABLE    V. STOCK    VARIATIONS    IN    EUROPE    AND    AMERIC. 

DURING    I9IO. 


Dec.      31.  1909 ....$172,310 

ran..     30,  1910 154,765 

Feb.       28,  1910 161,306 

March  31.  1910 166,711 

April    30.  1910   173,593 

May     31.  1910 178,434 

June     30,1910 179,129 

July   30,  1910 $175,418 


Aug.  31,  1910 172 

Sept.  30,  1910 160 

Oct.    31,  1910 ISO 

Nov.  30,  1910 144 

Dec.  31,  1910 138, 

Tan.    31,   1911 146 

Feb.     28,  1911 152 


incubus  of  stocks,  which  on  Feb.  28,  1911,  were  c 
9000  tons  less  than  on  Feb.  28,  1910,  and  represent  ne: 
2.5  months'  supplies  on  the  present  basis  of  demand, 
stocks  held  in  Europe  have,  it  is  true,  fallen  by  27,000  t 
(from  109,022  tons  to  82,387  tons)  during  the  fourt 
months  covered  by  the  above  table,  but  the  Ameri 
stocks  have  increased  by  over  6000  tons  (from  63,288  t 
to  69,924  tons)  in  the  same  period.    It  is  practically  cert 
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Fig.  1 — Production   Statistics   of  Copper   1901 — 1910. 


Fig.  2— Price  Variations  of  Copper  from  1896  to  1910. 


per  ton.  The  average  price  of  standard  copper  on  the  first 
of  each  month  for  the  past  three  years  has  been  $300.12  in 
1908,  $294,31  in  1909  and  $285.79  in  1910,  so  that  the  fall 
in  values  is  rather  over-accentuated  by  the  comparison  of 
the  value  on  March  31,  191 1,  with  that  of  Dec.  31,  1909, 
when  the  price  was  at  the  highest  point  touched  for  twelve 
months. 

Fig.  2  shows  the  annual  average  price  variations  of  cop- 
per from  1896  to  1910  plotted  as  a  curve,  and  from  the 
stud)'  of  this  curve,  supplemented  by  the  figures  given  bv 
Messrs.  H.  R.  Merton  &  Company  for  the  stocks  of  copper 
held  in  England,  France  and  America    (or  afloat  thereto 


that  no  marked  recovery  in  price  of  the  metal  will  oc 
until  the  stocks  have  been  worked  down  to  the  more  nori 
level  of  Dec.  31,  1908,  when  Europe  and  America  each  hi 
about  55,000  tons  of  copper  as  visible  supplies. 

Trade  in  Europe  is  booming  and  the  demand  for  cop 
in  the  electrical-engineering  and  shipbuilding  industt' 
must  be  at  its  maximum.  In  America  the  recovery  fr| 
the  financial  and  industrial  depression  of  1907  and  190'^' 
still  delayed,  and  this  to  some  extent  explains  the  si:, 
demand  for  copper  and  the  failure  to  reduce  stocks  in  1 1 
country. 

The  revival  of  activity  of  American  manufacturing .- 
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dUries  is,  however,  now  overdue  and  is  likely  to  take 
pt:e  either  this  year  or  next  if  no  unforeseen  events  occur 
toiinder  it.  This  revival,  combined  with  a  continuance 
(i  perhaps  a  more  vigorous  form)  of  the  present  policy 
oJestricted  production  on  the  part  of  the  American  cop- 
pe  magnates,  should  lead  to  a  depletion  of  stocks  on  both 
si«>  of  the  Atlantic  and  to  the  recovery  in  price  which 
h^l  long  been  expected.  It  is  improbable  that  the  high 
pres  of  the  year  1907  will  be  touched  by  the  metal  dur- 
inii9li,  but  a  recovery  to  $300  or  to  perhaps  $325  per  ton, 
in|he  writer's  view,  is  almost  certain  to  occur  before  the 
d'C  of  the  year  unless  a  sudden  check  to  the  manufactur- 
in; prosperity  of  Europe  should  cause  a  marked  slackening 
"  'e  demand  for  copper  on  that  side  of  the  Atlantic. 


Electrolysis  Situation  in  Chicago. 


ussibility  of  damage  to  buried  metallic  structures  by 
caosion  due  to  the  electrolytic  action  of  stray  electrical 
en'gy,  usually  ascribed  to  the  ground  return  of  electric 
ravays,  is  a  subject  that  is  discussed  at  intervals  in  nearly 
alAmerican  cities.  In  Chicago  the  situation  is  not  at  all 
ace;  nevertheless,  there  has  been  a  quiet  investigation 
of  he  situation  for  some  time  by  the  city  authorities  and 
vaous  public-utilty  companies  interested.  The  idea  now 
is -ss  to  punish  the  companies  for  any  mistakes  or  care- 
leness  in  the  past  than  to  plan  a  concerted  movement  by 
wfth  the  subject  may  be  studied  jointly  and  measures  for 
re;f  adopted. 

I  a  recent  meeting  held  in  the  office  of  Mr.  L.  E.  Mc- 
G^,  the  commissioner  of  public  works  for  Chicago,  the 
qution  of  the  effect  of  electrolysis  on  underground  utili- 
tie'was  brought  up,  and  Mr.  Bion  J.  Arnold,  chairman  of 
th^board  of  supervising  engineers,  Chicago  Traction,  was 
re>ested  by  Mr.  McGann  to  make  a  statement  showing 
wit  has  been  done  in  this  matter  by  the  board  of  super- 
viftg  engineers.  Mr.  Arnold  subsequently  wrote  a  letter 
to  .Ir.  McGann  containing  some  interesting  information 
on  his  subject. 

uTICE    OF    THE    BOARD    OF    SUPERVISING    ENGINEERS. 

the  rehabilitation  of  the  Chicago  surface  street  rail- 
W£5  it  was  decided  at  the  outset  that  the  tracks  should  be 
reiinstructed  in  such  a  maner  as  to  eliminate,  as  far  as 
poible,  the  escape  of  electricity  from  the  rails.  This  was 
dO;  by  supplementing  the  rail  connections  themselves  on 
all  ew  work  with  a  return  copper  conductor  or  conductors 
lai  between  the  rails  and  attached  to  the  latter  at  fre- 
qu't  intervals.  In  order  to  meet  the  probable  future 
gti'th  of  the  street-railway  system  and  provide  against  a 
pa>  for  the  return  current  in  case  of  broken  joints,  it  was 
deiled  to  lay  no  track  unless  supplemented  by  a  return 
coiuctor,  and  that  for  double  track  a  conductor  not  less 
th:.  500,000  circ.  mil  in  section  should  be  used.  As  the 
flo-  of  electricity  is  greater  near  substations  and  power 
no  cs.  this  supplemental  conductor  has  been  increased  in 
siz  at  many  locations  so  that  in  not  a  few  instances  there 
ha-  been  from  two  to  twelve  i,ooo,ooo-circ.  mil  cables  laid 
to^  pplement  the  rail  return. 

le  present  Chicago  city  ordinances  relating  to  elec- 
trosis  require  that  the  joints  of  the  rails  shall  have  a 
coructivity  equal  to  the  conductivity  of  the  rail  itself. 
Th;  provision  has  been  carried  out  by  the  board  of  super- 
visg  engineers,  which  has  provided  welded  joints  on  all 
ne\  track  except  at  a  few  points,  such  as  on  special 
wo  %  where  it  has  been  impracticable  to  weld  the  joints. 
In  ese  cases  copper  cables  have  been  provided  to  connect 
tnejiain  rails.  The  rails  have  also  been  connected  together 
ancto  the  supplemental  return  cables  with  copper  cross- 
hors  placed  at  frequent  intervals. 

Aer  adopting  this  standard  of  track  construction  it  be- 
can-.  evident  that  the  necessary  information  upon  which 


to  base  conclusions  regarding  what  should  be  done  with 
other  structures,  to  prevent  the  destructive  effect  of  elec- 
trolysis on  underground  utilities,  might  be  gathered  by  co- 
operative action  on  the  part  of  the  public-utility  companies 
and  the  board  of  supervising  engineers.  The  result  was 
that  a  sub-committee  on  electrolysis,  consisting  of  repre- 
sentatives of  the  board  and  each  of  the  utility  companies 
interested,   was  appointed. 

The  committee  has  endeavored  to  recommend  a  prac- 
tical method  for  the  prevention  of  electrolytic  action  be- 
tween the  various  underground  metallic  surfaces  in  the 
city  of  Chicago.  The  committee  has  investigated  the  con- 
ductivity of  cement,  concrete  and  earth  materials,  measured 
the  resistance  of  various  cables,  conduits  and  pipes,  made 
extensive  electrolytic  surveys  and  done  much  other  work, 
including  the  investigation  of  an  extensive  drainage  sys- 
tem for  protecting  pipes  in  power  stations.  The  com- 
mittee's final  recommendations  are  about  to  be  formulated, 
and  in  the  meantime  certain  physical  connections  have  been 
made  between  the  tracks  of  the  surface  railway  companies 
and  some  of  the  elevated  railway  companies  with  marked 
eflfect  in  the  reduction  of  the  flow  of  electricity  and  con- 
sequent reduction  in  electrolytic  effect. 

In  concluding  his  interesting  communication  Mr.  Arnold 
says  that  it  is  his  intention,  as  soon  as  the  committee  men- 
tioned makes  its  formal  report,  to  take  up  the  subject  with 
the  city  officials  with  a  view  of  securing  their  co-operation 
and  carrying  out  a  definite  policy  for  the  bettering  of  con- 
ditions. 

REPORT   OF    BUREAU    OF    PUBLIC   EFFICIENCY. 

The  Chicago  Bureau  of  Public  Efficiency  has  made  a 
report,  dated  July,  191 1,  on  "Electrolysis  of  Water  Pipes 
in  the  City  of  Chicago."  Mr.  Herbert  R.  Sands,  who  is  the 
director  of  this  bureau,  which  is  a  private  body  of  public- 
spirited  citizens,  says  it  is  believed  that  at  least  two-thirds 
of  the  water  pumped  into  the  city  mains  is  wasted.  A 
large  part  of  this  waste  is  attributed  to  leaky  water  pipes. 
Possibly  some  of  these  leaks  may  be  due  to  corrosion 
caused  by  electrolysis.  The  Chicago  Bureau  of  Public 
Efficiency  has  therefore  made  a  partial  study  of  present 
electrolytic  conditions  as  affecting  the  Chicago  water  mains. 
The  survey  was  conducted  by  Mr.  A.  J.  Hammond,  chief 
engineer  of  the  bureau,  and  Mr.  H.  J.  McDargh,  assistant 
engineer.  The  report  recommends  that  a  complete  elec- 
trolysis survey  of  the  entire  city  should  be  made  by  the 
city  authorities.  Such  a  survey  should  include  (l)  loca- 
tion of  all  positive  and  negative  territories;  (2)  examina- 
tion of  all  water  pipes  found  to  be  carrying  current,  ascer- 
taining whence  the  current  comes,  its  point  of  departure 
and  where  it  goes:  (3)  analysis  of  soil  in  "positive"  dis- 
tricts; (4)  sufficient  tests  of  railway  track  rails  to  deter- 
mine their  efficiency  as  conductors.  It  is  asserted  that  the 
board  of  supervising  engineers  has  collected  numerous 
data  on  the  subject,  but  that  nevertheless  much  remains  to 
be  done. 

The  report  goes  on  to  consider  the  relation  of  electric 
railways  to  electrolysis  and  briefly  refers  to  legal  proceed- 
ings by  various  cities  and  water  companies,  also  dwelling 
on  the  importance  of  the  subject  in  Chicago  and  the  neces- 
sity for  immediate  action.  Some  "horrible  examples"  of 
electrolysis  are  cited,  possibly  the  most  interesting  being 
the   following: 

"One  of  the  large  department  stores  in  Chicago  ex- 
perienced the  injurious  effect  of  electrolysis  through  the 
failure  of  one  of  its  6-in.  water  mains  in  the  basement. 
This  bureau  received  an  invitation  to  investigate  and  found 
that  current  from  the  electric  railways  was  entering  the 
building  by  the  water  and  gas  service  pipes  and  following 
the  piping  and  structural  steel  of  the  building  until  it 
found  its  way  to  the  rails  of  the  Illinois  Tunnel  Company's 
track.  This  investigation  disclosed  a  6-in.  pipe  in  the 
building  carrying  59  amp  of  current." 
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The  People's  Gas  Light  &  Coke  Company,  according  to 
this  report,  has  greatly  reduced  the  damage  to  its  system 
by  bonding  with  copper  wires  the  gas  mains  in  "positive"' 
territories  to  the  track  rails.  Further,  each  joint  in  the 
gas  mains  was  bonded  with  two  No.  oooo  copper  wires. 
These  joints  are  12  ft.  apart.  In  addition,  at  a  number  of 
places  copper  cables  varying  from  500,000  to  1,000,000  circ. 
mil  were  tapped  into  the  gas  mains  and  carried  to  negative 
busbars  at  power  stations. 

The  report  goes  on  to  show  how  its  survey  was  made  and 
in  an  appendix  is  a  long  list  of  readings  made  at  various 
locations  with  voltmeters  and  ammeters.  Discussing  reme- 
dies, the  report  says  that  the  double  trolley  system  will  be 
impracticable.  Various  methods  heretofore  suggested  are 
mentioned  and,  while  the  Chicago  Bureau  of  Public  Effi- 
ciency does  not  recommend  any  particular  one  of  these, 
it  believes  that  means  of  relief  are  available. 

APPOINTMENT    OF    EXPERT    ON     ELECTROLYSIS. 

Acting  under  authority  conferred  by  the  City  Council 
of  Chicago,  which  recently  appropriated  $10,000  for  the 
purpose  of  making  an  electrolytic  survey  of  the  city.  Mayor 
Harrison  on  July  25  appointed  Mr.  Ray  Palmer,  an  elec- 
trical engineer,  expert  for  the  city  to  make  such  a  survey 
and  to  report  the  result  of  his  findings.  Mr.  Palmer,  who 
is  an  associate  of  the  American  Institute  of  Electrical  En- 
gineers, has  been  employed  in  similar  work  in  Milwaukee. 
He  will  receive  $750  a  month  as  compensation  and  will  be 
required  to  pay  his  own  assistants. 


Ohio  Tax  Valuations  of  Public-Service  Companies. 

The  Ohio  Tax  Commission  has  fixed  a  tentative  valua- 
tion of  approximately  $18,000,000  on  the  property  of  the 
Union  Gas  &  Electric  Company,  of  Cincinnati.  It  is  pos- 
sible that  some  deduction  may  be  made  because  of  the 
claim  that  the  artificial-gas  plant  does  not  pay,  but  must 
be  maintained  in  order  to  retain  the  franchise  granted  by 
the   city. 

Judge  Miller  Outcault  and  Attorney  Joseph  Heintz- 
man  represented  the  company  in  a  hearing  before  the 
commission  on  Aug.  10.  They  urged  that  a  valuation  of 
$10,000,000  would  be  fair.  This  is  an  advance  of  $6,000,- 
000  over  the  former  valuation  of  $4,000,000,  but  the  mem- 
bers of  the  commission  were  not  inclined  to  look  upon  the 
matter  in  that  light.  The  attorneys  argued  that  the  com- 
pany fell  about  $54,000  short  of  paying  fixed  charges  last 
year,  and  from  this  argued  that  the  business  is  not  paying. 
In  reply  the  commissioners  said  that  as  the  fixed  charges 
include  dividends  upon  stock  of  underlying  companies  at 
a  contract  rate  they  would  not  consider  that  the  company 
is  not  earning  money  as  long  as  it  continues  to  pay  these 
dividends,  which  they  consider  unwarranted. 

Judge  R.  M.  Ditty,  chairman  of  the  commission,  told  the 
attorneys  that  both  the  commission  and  the  public  felt  that 
the  holding  company  alone,  and  not  the  State  government, 
is  to  blame  for  paying  such  high  returns  to  others  that  it 
is  unable  to  earn  money  on  its  own  investment.    The  argu- 


Former. 

New. 

Washington  C.  H.  Gas  &  Electric  Company 

$43,630 
22,500 
28,000 
43.000 
22,855 

$120,000 

Chillicothe  Gas  Light  &  Water  Company 

180.000 

public  to  fix  its  valuation  as  junk  and  put  it  on  the  1 
roll  at  that. 

The  attorneys  for  the  company  will  have  the  figures 
the  report  of  the  company  classified  and  put  in  systema 
shape  for  reaching  the  value  of  various  items,  and  t 
commission  will  consider  the  matter  further.  These  f 
ures  will  probably  go  back  ten  years. 

Tentative  valuations  have  been  fixed  upon  the  foUowi 
additional  Ohio  public-service  companies  given  in  the  tab 


New  York  Commission  News. 


The  Public  Service  Commission,  Second  District,  h 
made  its  final  order  in  the  matter  of  interborough  telepho 
rates  of  the  New  York  Telephone  Company  in  Great 
New  York.  An  order  was  made  June  i,  191 1,  reduci 
various  rates  which  carried  reductions  of  from  10  cents 
5  cents  for  messages  between  Manhattan  and  Brookl 
and  between  Manhattan  and  central-station  districts,  Asi 
ria  and  Newton  on  Long  Island,  and  reductions  from 
cents  to  10  cents  for  messages  between  Manhattan  a 
central-station  districts  Flushing,  Richmond  Hill  a 
Jamaica,  on  Long  Island.  The  New  York  Telephone  Co' 
pany  asked  for  modifications  of  the  order  and  the  fit 
order  now  provides  for  a  5-cent  rate  instead  of  10  cei 
between  Manhattan  below  iioth  Street  West  and  10 
Street  East  to  that  section  of  Long  Island  included  betwe 
the  Long  Island  Sound,  East  River,  New  York  Bay  and 
line  beginning  at  Sixty-fifth  Street  and  New  York  B 
following  the  route  of  the  Bay  Ridge  Extension  &  Ma 
hattan  Beach  Division  of  the  Long  Island  Railroad  ea 
eriy  from  New  York  Bay  to  New  Lots  Avenue;  then 
easterly  on  New  Lots  Avenue  to  Fountain  Avenue;  then 
northeastly  to  the  intersection  of  Blake  Avenue  and  Crys: 
Street  extended :  thence  easterly  on  Blake  Avenue  to  t 
boundary  line  between  the  Boroughs  of  Brooklyn  a 
Queens ;  thence  northerly  on  the  boundary  line  between  t 
Boroughs  of  Brooklyn  and  Queens  to  Forest  Park ;  then 
north  across  Forest  Park  to  a  point  100  ft.  south 
Myrtle  Avenue ;  thence  easterly  and  parallel  to  Myr: 
Avenue  to  a  point  100  ft.  east  of  Dry  Harbor  Ro 
extended ;  thence  northerly  and  parallel  to  Dry  Harb 
Road  through  St.  John's  Cemetery  to  a  point  100  ft.  sou 
of  North  Hempstead  Road ;  thence  northeasterly  aloi 
North  Hempstead  Road  and  100  ft.  therefrom  as  far 
Flushing  Creek,  thence  northerly  along  Flushing  Creek 
Flushing  Bay.  It  also  provides  for  a  lo-cent  rate  instead 
1 5-cent  between  Manhattan,  between  iioth  Street  West  ai 
103d  Street  East,  to  central-station  districts  Flushing,  Ric 
mond  Hill  and  Jamaica  upon  Long  Island.  These  rat 
apply  from  regular  subscribers'  stations  for  a  connection 
five  minutes  or  less  and  each  additional  five  minutes  or  fra 
tion  thereof  may  be  charged  as  another  call.  To  give  t 
company  a  reasonable  time  to  provide  for  the  additions 
its  plant  and  equipment  which  increased  service  followii 
reduced  rates  is  sure  to  demand  the  company  is  given  un 
Dec.  I,  1911,  to  put  the  reduced  rates  in  effect.  The  coi 
pany  has  agreed  to  the  terms  of  the  order  as  now  made. 

The  Rockland  Light  &  Power  Company  has  been  autho 
ized  to  issue  $100,000  5  per  cent  bonds  to  be  sold  for  n 
less  than  93  and  the  proceeds  to  be  used  for  extensions  ai 
improvements  to  its  plant.  The  company  operates  in  Nyai 
and  other  villages  in  Rockland  County. 


Wisconsin  Commission  News. 


ment  of  the  company  that  it  should  not  be  valued  upon  its 
earning  capacity  but  upon  its  physical  equipment  was 
answered  that  the  property  has  value  only  according  to 
its  worth  as  a  going  concern  and  that  it  is  unfair  to  the 


By  a  recent  decision  of  the  Railroad  Commission  in  t 
city  of  Neenah's  case  against  the  Wisconsin  Tractio 
Light,  Heat  &  Power  Company  a  new  rate  schedule 
ordered  for  all  gas  sold  for  whatever  purpose  used.    T. 


I  GUST    19,    191 1. 
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::iier  rate  schedule  ranged  from  $1.45  per  1000  cu.  ft. 
T  the  first  3000  cu.  ft.  to  $1.25  per  1000  cu.  ft.  for  gas 
Did  above  15,000  cu.  ft.  per  month.  No  discounts  were 
llowed  and  a  minimum  charge  of  25  cents  per  meter  was 
lade.  The  schedule  ordered  effective  is  as  follows :  For 
ne  first  5000  cu.  ft.  used  per  month,  $1.15  net;  for  the 
\i  15.000  cu.  ft.,  $1  net;  for  the  next  30,000  cu.  ft., 
icnts  net ;  for  all  gas  used  per  month  in  excess  of  50,000 
I,  ft.,  75  cents  net.  The  minimum  bill  must  be  graduated 
.-om  25  cents  to  $4  per  month  according  to  the  size  of  the 
leter.  The  above  schedule  of  rates  will  return  the  company 
5  per  cent  for  interest  and  profit  on  a  valuation  of  $320,- 
M.  The  complaint  does  not  justify  an  order  establishing 
le  proposed  rates  in  all  of  the  territory  supplied  by  the 
bmpany,  but  the  commission  recommends  that  they  be 
lade  eflfective  in  the  cities  of  Appleton  and  Menasha  as 
!ell  as  in  Xeenah. 

,  The  commission  has  held  hearings  in  the  matter  of  the 
'.■fusal  of  the  Merrill  Railway  &  Lighting  Company  to 
Sinply  with  certain  orders.  These  relate  to  the  question  of 
bitage  regulation  and  the  accuracy  and  manner  of  testing 
jeters.  The  officials  of  the  company  testified  that,  after 
ifonths  of  fruitless  endeavor  to  obtain  a  satisfactory  volt- 
M  regulator  from  the  larger  manufacturing  companies,  a 
iecial  regulator  had  been  obtained  which  it  was  thought 
ould  satisfactorily  fulfill  all  conditions.  The  meter  ques- 
on,  however,  has  not  been  settled  in  a  manner  satisfac- 
*ry  to  the  commission.  The  Merrill  company  uses  a  meter 
liose  accuracy,  as  evidenced  by  tests  made  by  the  com- 
jission,  is  not  up  to  the  requirements  laid  down  by  the 
immission  in  its  standard  of  service.  To  determine  if 
ere  were  any  mitigating  circumstances  or  fundamental 
[asons  why  this  type  of  meter  should  not  show  the  same 
tgrees  of  accuracy  as  the  motor  meters,  a  hearing  was 
ild  on  July  31  at  which  the  manufacturer  of  the  meter 
scussed  its  operation,  the  precautions  to  be  observed  in 
stalling  and  testing  and  the  reasons  why,  in  his  opinion, 
[e  meters  in  Merrill  showed  such  a  wide  variation  in  ac- 
iracy.  .As  a  result  of  the  hearings  the  commission  will 
rmulate  a  special  set  of  regulations  to  govern  the  testing 
inspection  of  the  type  used  in  Merrill  in  order  that 
standards  of  service  for  meters,  as  laid  down  by  the 
jiiimission.  may  be  complied  with. 

,The   commission    has    authorized    the    Superior    Water, 

jght  &  Power  Company  to  issue  5000  shares  of  common 

wJc,  of  the  par  value  of  $100  each,  and  5000  shares  of 

eferred  stock,  of  the  par  value  of  $100  each,  which  stock 

'  to  be  issued  and  exchanged  for  a  like  amount  of  com- 

Dn  stock  now  outstanding.     The  Campbellsport  Electric 

ght   &    Power    Company    has    been    authorized    to    issue 

.5,000  par  value  of  stock  and  $20,000  par  value  of  5.5  per 

nt  bonds.     The  stock  is  to  be  issued  and  exchanged  for 

1  property  and  efifects  now  held  by  Mr.  A.  Hood,  which 

operty  and  efifects  were   purchased   for  the  company  by 

Hood  and  for  which  no  compensation  has  been  given 

le  company.     The  proceeds  to  be  derived  from  the  sale 

iie  bonds  are  to  be  used  for  the  purpose  of  paying  the 

tanding  indebtedness  incurred  by  reasons  of  additions 

extensions  made  to  the  property,  as  well  as  providing 

king  capital.     The  bonds  are  to  be  sold  for  money  only 

I  or  not  less  than  75  per  cent  of  par  value. 


URRENT   NEWS    AND    NOTES. 

Convention  of  Municipal  Electricians. — The  place  of 
Ilding  the  next  annual  convention  of  the  International 
i>Sociation  of  Municipal  Electricians  has  been  changed 
»m  St.  Paul  to  Atlantic  City,  and  the  date  fi.xed  for 
•■pt.  12  to  15.  Headquarters  will  be  at  Young's  Hotel, 
'lere  there  will  also  be  space  for  exhibits.  Mr.  Clarence 
-  George,   Houston,   Tex.,   is   secretary. 


Cuban  Hydroelectric  Concession. — The  Cienfuegos, 
Palmira  &  Cruces  Electric  Railway  &  Power  Company  has 
been  authorized  to  utilize  the  waters  of  the  Hanabanilla  and 
Xegro  Rivers  and  to  construct  certain  railway  lines  in  con- 
nection with  those  already  existing  in  the  Province  of  Santa 
Clara.  Cuba.  The  company  is  to  be  permitted  to  import 
free  of  duty,  "within  the  limits  allowed  by  treaties,"  the 
machinery,  rails,  engines,  tools  and  rolling  stock  under 
appropriate  restrictions  which  will  be  required  for  the  con- 
struction and  operation  of  its  plant  and  railway  lines.  It  is 
stated  that  all  of  this  material  will  be  purchased  in  the 
United  States. 

*  *     ♦ 

Eightv-Cent  Gas  Rate  Temporarily  Estahlished  in 
Chicago. — Judge  Gibbons,  of  the  Circuit  Court  of  Cook 
County,  to  whom  the  People's  Gas  Light  &  Coke  Company 
presented  a  petition  asking  the  court  to  set  aside  the  rates 
for  gas  fi.xed  by  the  City  Council,  has  fixed  a  rate  himself. 
It  may  take  two  years  to  settle  the  litigation  growing  out  of 
the  company's  suit,  and  until  the  final  determination  of  the 
case  the  judge  has  fixed  a  rate  of  80  cents  a  thousand.  The 
present  rate  is  85  cents  and  the  City  Council  rates  are  75 
cents  for  the  first  year,  70  cents  for  the  second  and  third 
years  and  68  cents  for  the  fourth  and  fifth  years.  The  order 
made  by  the  court,  which  went  into  effect  -A.ug.  7,  provides 
that  consumers  paying  at  the  new  rate  of  80  cents  shall  re- 
ceive a  refund  of  so  much  of  said  payment  as  is  in  excess  of 
the  rates  prescribed  by  the  city  ordinance,  provided  that 
these  rates  are  finally  adjudged  just  and  reasonable. 

*  *     * 

Boston  Subway  Extension. — The  Boston  Transit  Com- 
mission has  instructed  its  engineers  to  make  survey  of 
the  routes  for  the  new  Boylston  Street  subway,  the  Dor- 
chester tunnel  and  the  East  Boston  tunnel  extension.  Work 
will  not  be  begun  until  the  act  of  the  Massachusetts  Legis- 
lature authorizing  their  construction  has  been  accepted  by 
the  city  and  by  the  Boston  Elevated  Railway  Company. 
The  undertakings  involve  an  expenditure  of  sums  esti- 
mated at  $10,000,000  in  the  aggregate.  By  the  construc- 
tion of  these  tunnels  about  4.5  miles  of  underground  tran- 
sit facilities  are  to  be  added  in  the  city  of  Boston.  The 
Boston  Elevated  Railway  will  lease  the  tunnels  and  sub- 
way in  the  same  way  that  it  leases  present  subways,  and  the 
leases  on  all  the  tunnels  and  subways  will  run  to  July  l, 
1936.  at  a  general  rate  of  4.5  per  cent. 

Los  Angeles  Lighting  Companies  Can  Charge  for  In- 
ca.ndescent  Lamps. — An  ordinance  adopted  by  the  City 
Council.  Los  Angeles,  Cal..  in  1910,  lowering  the  lighting 
rates  and  which  also  required  the  electric-lighting  com- 
panies to  supply  incandescent  lamps  free  to  consumers,  has 
been  declared  unconstitutional  by  the  Supreme  Court.  In 
its  decision  the  court  holds  that  the  City  Council  has  not 
the  authority  to  regulate  prices  that  may  be  charged  for 
lamps  or  to  order  lamps  to  be  furnished  free,  any  more 
than  it  can  determine  the  cost  of  wiring  a  house  for  elec- 
trical service.  The  city,  in  its  case,  contended  that  the 
cost  of  furnishing  lamps  had  been  considered  in  the  adop- 
tion of  the  rates. 

*  t     * 

Tungsten  Outlining  of  People's  Gas  Building, 
Chicago. — The  People's  Gas  &  Coke  Company,  Chicago, 
has  just  completed  outlining  with  lOO-watt  tungsten  lamps 
the  cornice  and  principal  architectural  lines  of  its  hand- 
some twenty-story  office  building  on  Michigan  Boulevard. 
The  office  and  sidewalk  lighting  is  done  with  high-pressure 
gas-mantle  units,  but  for  all  the  ornamental  illumination  the 
choice  was  limited  to  electricity.  The  corridors  of  the 
building  and  the  gas  company's  own  magnificent  offices 
are  lighted  by  gas,  but  the  majority  of  the  office  tenants 
employ  electricity  exclusively,  although  every  effort  has 
been  made  to  encourage  the  use  of  gas. 
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LvsTiTUTE  OF  OpER.ATi.NU  ENGINEERS. — The  program  of 
the  first  annual  meeting  of  the  Institute  of  Operating  En- 
gineers, to  be  held  in  the  Engineering  Societies  Building, 
New  York,  Sept.  i  and  2,  includes  six  technical  papers 
dealing  with  engine  and  boiler-room  operation.  An  equal 
number  of  papers  and  addresses  relate  to  the  status  and 
instruction  of  the  stationary  engineer. 

*  *     * 

Chicago's  First  Electric  Sign. — The  first  electric  sign 
of  the  thousands  which  now  make  Chicago's  night  sky 
luminous  was  installed  in  1888,  according  to  Mr.  H.  L. 
Markham,  of  Chicago,  who  mentioned  this  early  display 
in  a  recent  address.  The  sign  was  used  by  the  Iowa  dele- 
gation to  the  national  Republican  convention  to  urge  the 
nomination  of  Senator  Allison  for  President. 

*  *     * 

Meeting  of  Incandescent  Lamp  Manufacturers. — A 
meeting  of  incandescent  lamp  manufacturers  will  be  held 
during  the  week  of  Sept.  3  at  Association  Island,  near 
Sacketts  Harbor,  N.  Y.  During  the  meeting  papers  will 
be  presented  on  the  commercial  side  of  electric  lighting  by 
Messrs.  A.  D.  Page,  Ward  Harrison,  C.  W.  Bender,  F.  M. 
Tait,  C.  L.  Eshleman,  C.  O.  Baker  and  P.  S.  Dodd. 

*  *     * 

Commercial  Loss  from  New  Invention. — At  the  semi- 
annual meeting  of  the  National  Electrical  Supply  Jobbers' 
convention  this  week  at  Saratoga,  N.  Y.,  the  subject  was 
discussed  of  the  loss  entailed  on  the  electrical  trade  by  the 
activity  of  inventors.  It  was  stated  that  great  losses  are 
sustained  by  depreciation  in  the  value  of  goods  which, 
though  up  to  date  when  purchased,  are  supplanted  by  other 
inventions. 

*  *     * 

C.\NADiAN  Members  of  International  Waterways 
Commission. — Under  the  terms  of  a  treaty  ratified  last 
year  the  following  members  of  the  permanent  International 
Waterways  Commission  have  been  appointed  by  the  Cana- 
dian government:  Chairman,  Sir  George  Gibbons,  who 
was  chairman  of  the  Canadian  section  of  the  old  com- 
mission; Hon.  A.  P.  Barnhill,  a  member  of  the  New  Bruns- 
wick government;  Mr.  Aime  Geoffrion,  K.  C,  of  Montreal. 
Mr.  Thomas  Cote,  secretary  of  the  old  commission,  will 
hold  the  same  office  in  the  new  body. 

*  *     * 

Tick-Tick  Telephones. — The  Chicago  Telephone  Com- 
pany is  installing  that  type  of  prepayment  telephones  where 
the  coin  must  be  inserted  before  connection  can  be  had 
with  "Central,"  the  subscriber  ascertaining  that  the  line  is 
free  by  listening  for  a  ticking  noise  in  the  receiver.  There 
is  some  objection  to  the  use  of  these  "nickel-first"  tele- 
phones rather  than  the  "nickel-last"  type  now  quite  general 
in  Chicago,  but  the  company  insists  that  it  is  going  to  a 
large  expense  to  make  the  change  because  it  is  in  the  inter- 
est of  first-class  telephone  service  to  do  so. 

*  *     * 

Quebec  Province  to  Sell  No  More  Water-Powers. — 
The  government  of  the  Province  of  Quebec  has  adopted  a 
new  policy  regarding  water-powers  belonging  to  the  crown. 
In  future  no  water-power  will  be  sold,  in  perpetuity,  as 
was  the  case  ten  years  ago  when  powers  at  Shawinigan 
and  Grand  Mere  Falls  were  sold  for  $50,000  each.  Instead, 
leases  of  ninety-nine  years  will  hereafter  be  granted.  The 
Minister  of  Crown  Lands  at  Quebec,  Hon.  Jules  Allard, 
has  decided  to  offer  at  auction  in  September  next  ten 
water-powers  situated  in  different  portions  of  the  province. 

*  *     * 

Aeroplanes  and  Electric  Wires. — Mr.  J.  A.  D. 
McCurdy,  one  of  the  aviators  contesting  in  the  aero  meet 
held  by  the  Chicago  Aero  Club  on  the  Chicago  lake  front, 
Aug.  12  to  20,  suffered  the  loss  of  his  biplane  Aug.  14 
when   he   came   down,   striking   a    group    of   electric-light 


wires,  severing  them  and  setting  fire  to  his  machine.     Mi'l 
McCurdy 's  engine  gave  out  500  ft.  in  the  air  and  he  wa   " 
forced  to  coast  to  the  ground.     Misjudging  his  landing,  h 
struck  the  wires  and  carried  them  down  in  a  shower  0 
sparks  which  set  fire  to  the  planes,  completely  consuminj 
them  and  the  framework  of  his  machine. 

*  *  * 
Citizens  Destroy  Maywood  (ill.)  Dam  at  Midnight 
— Declaring  that  the  stagnant  water  impounded  by  thi 
condenser-intake  dam  of  the  North  Shore  Electric  Com 
pany  in  the  Desplaines  River  near  Maywood,  111.,  fur 
nished  breeding  places  for  mosquitoes  and  malarial  germs 
as  noted  in  this  column  Aug.  5,  a  body  of  citizens  of  tli. 
village,  which  is  a  suburb  of  Chicago,  led  by  their  towi 
president  and  marshal,  proceeded  to  destroy  the  dan 
shortly  after  midnight,  Aug.  9,  cutting  an  opening  16  ft 
wide  through  the  center  of  the  wall.  The  action  wa 
planned  secretly  and  followed  a  five-day  notice  to  thi 
company  to  remove  its  dam.  Besides  the  mosquitoes  am 
danger  from  typhoid  the  citizens  objected  to  the  stencl 
from  thousands  of  dead  and  decaying  fish  which  had  die( 
in  the  stagnant  pool  above  the  dam. 


Central-Station  Baseball  Matches. — Rival  basebalj 
teams  of  three  electric-lighting  companies  played  a  double 
header  at  Oriole  Park,  Baltimore,  on  July  29  in  the  pres 
ence  of  2000  people.  The  "White  Sox"  of  the  Consolidatec 
Gas,  Electric  Light  &  Power  Company,  Baltimore,  firs 
played  the  crack  nine  of  the  Edison  Electric  lUuminatinj 
Company  of  Brooklyn,  losing  in  twelve  innings  by  a  scon 
of  2  to  3.  The  Baltimore  nine  then  beat  that  of  the  Unitet 
Gas  Improvement  Company  of  Philadelphia  by  a  score  0 
3  to  I.  Manager  Lafferty  brought  the  Edison  squad  fron 
Brooklyn  and  at  Philadelphia  was  joined  by  Manager  Gal 
lagher  and  the  U.  G.  I.  nine.  Luncheon  was  served  ei 
route,  and  at  Baltimore  the  nines  were  met  by  the  loca 
players  and  a  'bus,  which  took  them  directly  to  tlii 
grounds.  A  full  brass  band  was  on  hand  during  botl 
games,  and  the  Baltimore  team  had  as  its  mascot 
diminutive  darky  of  deep  ebony  hue  who  cavorted  on  < 
more  or  less  white  mule.  He  failed  to  have  any  effect  01 
the  Brooklyn  players,  but  cast  some  sort  of  a  spell  ovei 
Philadelphia. 

*     *     * 

New  York  Edison  Stations  Carry  Record  Suk^mh 
Load  in  Electrical  Storm. — A  severe  electrical  storm 
reported  by  the  United  States  Weather  Bureau  as  a  blacl 
squall,  with  wind  at  55  miles  an  hour,  broke  over  W 
southern  part  of  New  York  and  nearby  sections  of  Nev 
Jersey  about  3  o'clock  last  Tuesday  afternoon,  and  thi 
entire  locality  affected  was  practically  in  darkness  for  ove' 
a  quarter  of  an  hour.  The  approach  of  the  storm  was  re 
ported  by  the  weather  observer  of  the  New  York  Edisoi 
Company  and  preparations  were  made  for  carrying  the  ex 
pected  increase  in  load.  Before  the  storm  came  the  nor 
mal  summer  load,  aggregating  some  60,000  kw,  was  beinj 
carried  by  the  stations.  At  2  o'clock,  when  the  skies  dark 
ened,  this  reached  73,000  kw,  and  as  the  sky  cleared  shortl; 
after  this  time  the  load  dropped  again  to  normal.  A 
2:45  intense  darkness  became  widespread  and  units  wen 
placed  in  operation  as  rapidly  as  demand  required.  Thi 
peak  on  the  stations  finally  reached  105,000  kw  in  twi 
sudden  jumps,  which  was  the  highest  summer  load  eve: 
carried,  and  it  was  maintained  for  fifteen  minutes.  A 
Waterside  No.  i  two  io,ooo-kw  units,  si.x  4000-kw  unit: 
and  one  5000-kw  unit  were  used,  and  at  Waterside  No.  : 
one  14,000-kw  unit,  six  io,ooo-kw  units  and  one  8000-kv 
unit  were  in  operation  to  meet  the  conditions.  So  effi 
cient  were  the  preparations  for  meeting  the  storm  tha 
not  the  least  drop  occurred  in  the  supply  voltage  and  1 
was  not  necessary  to  fall  back  upon  storage  batteries  whili 
placing  any  of  the  units  on  the  lines. 
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RAILWAY  TERMINAL  POWER  PLANT. 

oduction  and  Distribution  of  Energy  in  New  North- 
western Passenger  Station  in  Chicago. 


.^AXY  unusual  and  special  applications  of  mechanical 
tX  and  electrical  energy  in  the  new  passenger  termi- 
nal of  the  Chicago  &  Northwestern  Railway  Com- 
jny  in  Chicago  make  a  description  of  the  completed  plant, 
iw  that  the  terminal  is  in  service,  well  worth  while. 
bwever,  a  rather  elaborate  account  of  the  "Electrical 
Matures  of  the  Xew  Northwestern  Railroad  Terminal  in 
hicago"  appeared  in  the  Electrical  World  of  July  8,  1909, 
ithe  early  stages  of  the  work  on  the  great  terminal,  which 
IS   now    cost   over   $25,000,000.      That    article    was    quite 


at  the  Madison  Street  entrance,  supported  on  a  colonnade' 
of  six  granite  columns,  each  7  ft.  in  diameter  at  the  base 
and  61  ft.  high.  The  main  waiting-room,  which  is  the 
principal  architectural  feature  of  the  station,  is  treated  as 
a  great  Roman  atrium  with  a  barrel  vault  roof.  The 
lighting  features  of  the  main  building,  the  heating  and 
ventilation  of  the  terminal  and  many  miscellaneous  utilities 
will  be  treated  in  a  succeeding  article. 

POWER-HOnSE  DESIGN. 

Considerable  ingenuity  has  been  displayed  in  the  design 
of  the  power  station  by  the  consulting  engineers,  owing  to 
the  limitations  in  space  and  the  unusual  shape  of  the 
ground  available.  In  the  power  house  on  this  triangular 
lot  all  of  the  energy  used  for  heating,  lighting,  ventilating 
and  operating  the  various  utilities  of  the  terminal  is  gen- 


Fig.   1 — view  Showing   (at  the   left)    Exhaust  Turbo-Generator,   with    Motor  Generators  in  the   Backgr 


dipletc  at  that  time,  and  it  will  perhaps  not  be  necessary 
ttrepeat  a  general  description  of  the  terminal  buildings 
a:l  tracks.  A  general  street-level  plan  of  the  whole  termi- 
H'  is  given  in  Fig.  2. 

Vs  shown  clearly  by  this  drawing,  the  terminal  has  its 
giatest  dimension  along  Clinton  Street,  by  which  it  is 
bmded  on  the  west.  Lake  Street,  Randolph  Street  and 
Vshington  Street  are  east-and-west  streets  crossing  the 
teninal  underneath  the  railroad  tracks,  which  are  ele- 
';-<!•  The  terminal  may,  therefore,  be  considered  as 
d'ded  into  four  portions,  and  the  power  plant  occupies 
tr  triangular  section  occupying  the  extreme  northern  por- 
tii,  as  shown  in  Fig.  2. 

he  station  building  proper,  referred  to  here  for  con- 
v<ience  as  the  main  building,  is  at  the  other  end  of  the 
teninal,  facing  on  Madison  Street.  From  the  corner  of 
Mwaukee  Avenue  and  Clinton  Street,  where  the  power- 
n<)se  stack  is  located  on  the  northern  corner  of  the  termi- 
n«  to  the  front  of  the  building  on  Madison  Street  is  a 
diance  of  1450  ft.  The  main  building  is  a  four-story 
St  cture  of  the  early  Italian  Renaissance  style  of  archi- 
ll ure,  having  granite  walls  and  with  a  lofty  Doric  portico 


erated.     Fig.  3  is  an  exterior  view  taken  at  the  corner  of 
Milwaukee  Avenue  and   Clinton   Street. 

The  boiler-room  is  placed  on  the  Clinton  Street  side  of 
the  power  house,  the  floor  being  21  ft.  below  the  sidewalk 
level,  with  the  roof  73  ft.  above  the  floor.  The  main 
engine-room  proper  is  also  on  the  Clinton  Street  side  of 
the  building,  south  of  the  boiler-room.  The  total  width 
available  for  the  installation  of  the  machinery  was  40  ft. 
from  the  lot  line  to  the  .steel  girders  of  the  track  elevation. 
The  engine-room  floor  is  slightly  over  10  ft.  below  the 
sidewalk  level;  the  crane  rails  are  47  ft.  8  in.  above  the 
floor,  while  the  ceiling  of  the  engine-room,  due  to  the  pitch 
of  the  roof,  varies  between  60  ft.  and  67  ft.  above  the 
floor,  this  giving  an  unusually  high  engine-room,  but  one 
which  is  at  the  same  time  well  proportioned. 

THE  CHIMNEY  AND  ITS  LIGHTNING  PROTECTION. 
Built  of  Custodis  radial  brick,  the  chimney  for  the  power 
house  rises  225  ft.  above  the  sidewalk  and  about  245  ft. 
above  the  furnace  grates.  The  inside  diameter  at  the  base 
is  II  ft.  and  at  the  top  10  ft.  6  in.  The  stack  rests  on 
three  caissons  carried  down  to  rock.  It  is  surmounted  by 
a  very  heavy  cast-iron  cap  and  is  protected  by  four  light- 
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ning-rod  points,  each  having  a  24-in.  platinum  tip,  th( 
tips  being  connected  to  rods  which  in  turn  are  fastened 
a  copper  ring  surrounding  the  top.  Connecting  with  tl 
ring  at  the  places  where  the  point  rods  are  also  connect 


Fig.  3 — Exterior  View  of  Power  House. 

cables  are  carried  down  the  stack  diagonally  until  co 
nection  is  made  with  the  main  lightning  conductors,  one 
which  is  placed  on  each  side  of  the  chimney.  These  ligl 
ning-conductor  cables  are  2^6,000  circ.  mils  in  section  ai 


Fig.  4 — Main   Generating    Units. 

are  tinned  to  prevent  the  possibility  of  corrosion.  T 
entire  lightning  protection  was  installed  by  Mr.  C; 
Bajohr,  of  St.  Louis. 

GENERAL  POWER-PLANT  EQUIPMENT. 

With  inside  walls  of  pressed  brick  and  Rookwood  gree 
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le  wainscoting  the  interior  of  the  power  house  presents 
handsome  appearance,  indicating,  what  is  indeed  the  fact, 
lat  great  attention  has  been  paid  to  detail  through  the 
ntire  equipment.     In  the  boiler  plant  there  are  six  Bab- 


also  been  left  for  a  fourth  generating  unit  of  the  same 
size.  The  engine  platforms  of  all  the  vertical  engines  are 
interconnecting.  Kig.  4  is  a  general  view  of  the  main 
engine-room.  Automatic  engine  stops  are  provided  for 
emergency  use.  One  set  of  switches  for  operating  these 
emergency  stops  is  shown  at  the  end  of  the  benchboard 
in  Fig.  5. 

Alternating  current  is  obtained  by  means  of  two  motor- 


House  Switchboards. 
Vertical   Board  for 


Bend 
Distribution. 


d  for  Control   and 


xk  &  Wilcox  500-hp  water-tube  boilers  having  vertical 
caders  and  being  built  for  200  lb.  working  pressure.  Each 
liler  is  equipped  with  superheaters  of  the  Foster  type  and 
ith  Green  mechanical  stokers. 

The  coal   and   ash-handling   apparatus   was   supplied   bv 

le    Link-Belt    Company.      There    are    continuous    pivoted 

icke't  conveyors  for  handling  both  coal  and  ashes.     Pan- 

"c  conveyors  are  used   for  conveying  the  coal   from  the 

to  the  bucket  conveyor,  and  an  inclined  pan-type  con- 

r  is  used  for  conveying  ashes  to  the  ash-storage  bins. 

'ecial  means  are  provided  for  taking  care  of  expansion 

he  boiler  breeching,  which  is  supported  on  saddles  and 

rings    resting    on    the    building    I-beams,    allowing    free 

bvement  with  varying  temperatures.     The  piping  layout 

'iiT  is  noticeably   simple   and   direct,   a   minimum   amount 

iping  being  used. 

1  the  main  engine-room  there  are  three  vertical  cross- 


Fig.   7 — Sections  Showing   Details  of  Cable   Supports   Between 
Girders  in  Cableway. 

generator  sets,  each  consisting  of  a  250-volt  direct-current 
motor  turning  at  720  r.p.m.,  driving  a  500-kw,  6600-volt, 
three-phase,  60-cycle  generator.  Each  motor-generator 
set  has  its  own  direct-connected  exciter  unit.  A  three- 
wire  balancer  set,  rated  to  care  for  300  amp  of  unbalanced 
load,  is  also  provided. 

EXHAUST-STEAM  TURBINE. 

One  of  the  most  interesting  features  of  the  power  plant 
is  a  Curtis  low-pressure  steam-turbine  and  generator  unit, 
rated  at  500  kw  and  producing  250-volt  direct  current, 
operating  at  1500  r.p.m.  Space  has  also  been  provided  for 
an  additional  turbo-generator  unit  of  the  same  size.  Fig.  i 
shows  the  turbine  unit  (at  the  left)  and  also  the  motor- 
generators  in  the  background. 

As  it  was  impracticable  to  obtain  a  source  of  condensing 
water  the  main  generating  units  are  non-condensing  and 


Fig.   6 — Diagram   Showing   Front  of   Distribution  Switchboard  In  Main  Building. 


l>mpound    non-condensing    AlHs-Chalmers    engines,    each  the  exhaust  from  these  Corliss  engines,  as  well  as   from 

'ted  at   1 150  hp,  at   100  r.p.m.,   with  steam   pressure  at  the  various  steam  auxiliaries,  is  used  in  the  low-pressure 

;;  lb.  and  70  deg.  superheat.     Each  of  these  engines  is  turbine.     At  the  present  season  of  the  year,  when  steam 

rect-connected  to  a  750-kw,  250-volt,  direct-current  com-  is  not  needed  for  heating,  the  exhaust  turbine  takes  about 

ound-wound  General   Electric   generator,   and   space   has  40  per  cent  of  the  load  on  the  station.    It  "floats"  on  the 
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system,  there  naturally  being  more  exhaust  steam  as  the 
load  grows  heavier.  The  Corliss  engine  sets  are  guaran- 
teed to  run  on  18.6  lb.  of  steam  per  indicated  horse-power 
at  full  load,  against  16.5  lb.  absolute  back  pressure.  This 
means  21,400  lb.  of  steam  exhausted  to  the  low-pressure 
turbine.  The  latter  was  installed  under  a  guarantee  to 
deliver  a  kw-hour  on  43.5  lb.  of  exhaust  steam.  Using  the 
21,400  lb.  of  steam  exhausted  from  the  engine  unit,  the 
turbine  will  develop  an  additional  786  hp,  making  a  total 
of  1936  hp  for  the  combined  outfit  on  21,400  lb.  of  steam, 
or  a  hp-hour  from  11.8  lb.  steam.  The  turbine  will  un- 
doubtedly be  operated  at  least  eight  months  in  the  year, 
and  very  likely  all  the  year  around.  This  is  believed  to  be 
the  first  power  plant  with  an  exhaust-steam  turbine  in- 
stalled as  part  of  the  original  installation. 

OTHER  POWER-HOUSE  FEATURES. 

The  engine-room  is  spanned  by  a  Shaw  three-motor 
overhead  traveling  crane  of  25  tons  rating.  There  are  also 
a  Worthington  condenser  and  a  roof-type  cooling  tower 
for  the  turbo-generator.  This  cooling  tower  is  equipped 
with  four  fans,  driven  by  two  25-hp  motors.  In  the  "ma- 
chine-room," which  contains  the  turbine  and  the  motor- 
generators,  there  are  also  two  Ingersoll-Rand  two-stage 
air  compressors,  each  large  enough  to  compress  500  cu.  ft. 
of  air  per  minute  to  100  lb.  pressure.  A  3000-hp  Webster 
feed-water  heater  and  two  Epping-Carpenter  boiler-feed 
pumps  are  included  in  the  equipment. 

The   present   capacity    of   the   generating   plant   is   con- 


Street,  under  the  elevated  tracks,  as  shown  on  the  pisii 
For  furnishing  energy  for  motors  and  lamps  in  the  ma;l 
building  there   have  been   provided  twelve  2,000,000  ci; 
mil   cables.     These   are   placed   in   a   runway   immediate] 
above  the  train  sheds  on  the   Clinton   Street  side  of  t| 
terminal.     That   portion   of   the   cables   leading   fromi' 
switchboard  to  the  runway  is  rubber-covered.     Where' t 
cables    enter    the    runway    they    are    incased    in   weathe 
proof  triple,  braid  and  are  threaded  through  holes  in  t 
roof  girders  res.ting  on  asbestos  wooden  blocks,  porcela 
bushings  being  provided   in  each  case.     In  addition,  tv 
additional   supports  are  provided  between  girders,  as  t 
distance,   26   ft.,   was   considered   too   long   to   enable  i 
cables  to  be  supported  as  rigidly  as  desired.     Fig.  7  sho\ 
the  details  of  these  cable   supports  between   girders.    1 
hold   these   transmission   cables   taut   there   has  been  pr 
vided  at  the  north  and  south  end  of  the  cableway  a  spec! 
device  made  as  follows : 

An  asbestos  board  2  in.  in  thickness,  with  3-in.  hoi 
drilled  to  correspond  with  the  holes  in  the  girder,  is  plao 
against  the  steel  work,  and  after  the  cable  is  pulled  up  tl 
insulation  is  stripped  and  a  standard  2-in.  shaft  couplii 
clamped  to  the  cable,  thus  firmly  securing  the  cables  ai 
permitting  a  minimum  amount  of  sag  between  suppori 
After  being  placed  these  couplings  were  thoroughly  tape 
At  the  south  end  of  the  cableway  rubber-covered  cabl 
are  connected  to  the  transmission  cables,  these  passii 
through    conduits   to   the    distributing    switchboard   locati 


Fig.  8 — Diagram  of  Rear  of  Distribution   Swltciiboard  in    Main    Building. 


sidered  to  be  2750  kw — that  is,  three  750-kw  engine-driven 
generators  and  one  500-kw  exhaust  turbine  unit.  The  ulti- 
mate plant  will  have  a  rating  of  4000  kw.  Direct  current 
distributed  on  the  iio-220-volt  three-wire  system  is  used 
entirely  throughout  the  terminal,  the  alternating  current 
from  the  motor-generator  sets  being  used  for  supplying 
energy  for  lighting,  signaling  and  power  purposes  on 
various  suburban  lines  of  the  Chicago  &  Northwestern 
Railway. 

CONTROL  AND  DISTRIBUTION  OF  ELECTRICITY. 

In  a  switchboard  gallery  at  the  south  end  of  the  engine- 
room  are  the  operating  switchboard,  which  is  of  the  bench- 
board type,  and  a  vertical  switchboard  for  the  feeder 
panels.  These  switchboards,  which  were  built  by  the 
Walker  Electric  Company,  are  illustrated  in  Fig.  5.  Inas- 
much as  the  terminal  property  is  divided  into  four  sections 
by  the  crossing  streets,  it  seemed  best  to  arrange  the  elec- 
trical distribution  in  the  following  manner: 

Starting  at  the  power  house  back  of  the  benchboard  on 
the  switchboard  gallery  is  placed  the  main  feeder  board, 
from  which  all  feeders  are  run.  One  set  of  feeders  runs 
to  a  distributing  switchboard  in  the  basement  of  the  main 
building  of  the  terminal,  while  another  set  runs  to  the 
switchboard  in  the  machinery  room  just  south  of  Randolph 


in  what  is  known  as  the  switchboard-room  in  the  basemer 
of  the  main  building. 

Four  of  these  cables  are  connected  through  double-pol 
switches  to  the  main  lighting  buses.  Two  of  them  at 
connected  directly  through  a  double-pole  switch  wit 
power  buses.  Two  are  connected  through  a  double-pol 
switch  to  train-lighting  buses  and  the  remaining  fou 
cable,=  are  connected  as  follows: 

The  two  positive  and  the  two  negative  cables  are  eac 
connected  separately  to  a  special  plate  forming  part  of 
switch  made  up  with  two  separate  blades,  each  with  it 
own  handle.  The  arrangement  permits  of  one  set  bein 
thrown  either  to  the  general  lighting  buses  or  the  train 
lighting  buses,  while  the  other  connection  may  be  madl 
either  to  the  power  buses  or  general  lighting  buses.  Tnil 
arrangement  may  be  understood  more  clearly  by  referenc' 
to  Figs.  6  and  8,  showing,  respectively,  the  connections  01 
the  front  and  rear  of  the  distributing  switchboard  in  th 
basement  of  the  main  building. 

FEEDER  REGULATION. 

Feeder  regulation  is  effected  by  special  switching  ar 
rangements.  During  the  daytime  and  until  the  concealei 
lamps  in  the  main  waiting-room  are  required  one  feede 
cable  is  disconnected   from  the  distributing  board  and  a 
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'   same   time    separate    feeder    switches   controlling   the 

-oealed  lamps  in  the  waiting-room  are  opened.     At  the 

time   the   switches   in    the   train-lighting   feeders   are 


'—Busbar   Tunnel    Under    Engine    Room.    Showing    4000-Amp. 
Circuit   Breaker. 

cd,  for  the  train-lighting  load  does  not  come  on  until 
It  in  the  evening.  By  this  means  one  set  of  feeders 
t  f s  care  of  practically  no  kw  to  135  kw. 

practice  the  result  is  that  when  the  lighting  is  on  in 
iain  building  two  sets  of  feeders  are  in  service  for 
..  I'S  and  two  for  motors,  another  set  being  thrown  in 
yen  the  train  lighting  is  required  and  still  another  when 
t'i  concealed  lamps  in  the  waiting-room  are  lighted.  The 
r    rds  show  that  there  is  a  variation  of  only  from  0.3  volt 


F     10— view   In   Pit   Beneath    Motor   Generator   and   Turbine   Sets 
Showing   Circuit    Breakers,    Busbars   and    Rheostats. 

to.8  volt  between  no  load  and  full  load.  These  variations 
wjld  naturally  be  dependent  upon  the  load  and  the  cables 
tit  are  in  service. 

-lectrical  energy  for  lamps  and  motors  in  the  two  blocks 
0:  sections  of   the   terminal   between    Washington    Street 


and  Lake  Street  is  controlled  from  the  board  in  the  ma- 
chine-room on  the  south  side  of  Randolph  Street  under 
the  tracks,  to  which  reference  has  been  made.  In  this 
machine-room  there  is  a  balancer  set  rated  for  300  amp, 
unbalanced  load.  This  is  interconnected  with  the  balancer 
in  the  power  house,  and  by  suitably  arranged  switches  one 
may  act  as  a  relay  to  the  other.  Lighting  and  motor  service 
for  the  power  house  itself  is  furnished  directly  from  the 
main  feeder  board. 

REMOTE  CONTROL. 

In  the  power  house  the  remote-control  feeders  in  con- 
nection with  the  alternating-current  apparatus  are  sub- 
stantially the  same  as  those  in  general  use  for  6600-volt 
work.  In  connection  with  the  direct-current  apparatus 
the  control  has  been  somewhat  elaborated,  owing  to  special 
conditions  existing  in  the  pl.Tut.  sucii  a?  tlic  cnntrollint;  nf 


Fig.     11 — Oil-Switch     Room. 

the  motor-generator  sets  from  the  direct-current  end  and 
the  operation  of  circuit-breakers  as  line  switches  con- 
necting the  various  direct-current  generators  with  the  sys- 
tem of  buses. 

The  remote-control  circuit-breakers  for  the  750-kw 
direct-current  generators  have  a  nominal  rating  of  4000 
amp.  They  are  installed  in  recesses  in  the  engine  founda- 
tions in  a  tunnel  beneath  the  engine-room  floor  shown  in 
Fig.  9.  By  placing  these  breakers  in  this  manner  the 
switchboard  is  simplified  and  the  flexibility  of  the  system 
is  increa.sed,  for  the  switching  apparatus  of  each  individual 
unit  is  placed  near  it. 

Remote-control  switches  on  the  benchboard  in  the 
switchboard  gallery  control  all  of  the  various  circuit- 
breakers  of  the  direct-current  generators  and  those  in- 
stalled in  connection  with  the  motors  of  the  motor-gener- 
ator sets.  In  addition,  the  oil  switches  for  the  high-tension 
end  of  the  motor-generator  sets,  as  well  as  the  oil  switches 
for  the  outgoing  alternating-current  feeders,  are  similarly 
operated   by    remote-control   switches. 

The  4000-amp  circuit-breakers  for  the  engine-driven  gen- 
erators and  the   3000-amp  circuit-breaker   for   the  turbo- 
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generator  are  three-pole,  250-volt.  two-coil,  overload,  Re- 
versite,  Dalite  and  Auto-ite,  motor-operated,  remote-con- 
trol I-T-E  breakers.  They  are  electrically  and  mechani- 
cally interlocking  and  close  without  jar,  as  instantly  upon 
the  beginning  of  the  closing  movement  the  control  switch 
is  automatically  short-circuited  by  the  closing  mechanism 
and  the  movement  thus  completed  without  further  action 
on  the  part  of  the  operator.  The  circuit-breakers  used  in 
connection  with  the  motors  of  the  motor-generators  are  of 
the  same  general  type,  but  are  single-pole,  two  being  in- 
stalled for  each  motor.  Fig.  10  is  a  view  in  the  pit  beneath 
the  turbine  and  motor-generators,  where  these  breakers 
are  installed.  By  closing  the  control  switch  on  the  bench- 
board one  of  these  single-pole  breakers  is  closed,  thus 
permitting  current  to  pass  through  the  contactors,  closing 
one  after  the  other  of  the  automatic  motor  starters,  the 
closing  of  the  last  contactor  automatically  closing  the 
short-circuiting  motor-operated  switch  or  circuit-breaker. 
Resistances  have  been  placed  in  series  with  the  field  of 


and  at  the  same  time  closes  a  bell  circuit,  thus  indicatiji 
to  the  operator  that  the  "dead"  exciter  has  been  thro-' 
onto  the  buses. 

Inasmuch  as  remote  control  is  relied  upon  entirely, 
was  not  feasible  to  use  the  ordinary  field  switch  in  c(i| 
nection  with  the  opening  of  the  field  circuit  of  the  alt 
nating-current  generators.  The  special  arrangemi 
worked  out  here  consists  of  placing  a  connection  on  1 
extended  shaft  of  the  remote-control  switch  in  the  fo 
of  a  triangular  contact  which  will  enter  the  blades  wft] 
the  switch  is  opened.  These  blades  close  the  circuit  throu| 
the  closing  coil  of  a  small  contactor  which  connects 
discharge  resistance  across  the  fields  of  the  alternati: 
current  machine. 

OIL-SWITCHING  EQUIPMENT. 

The  high-tension  oil  switches  for  the  alternating-curn 
service  north  of  the  power  house  are  placed  in  a  separi 
room,  as  illustrated  in  Fig.  11.  General  Electric  thn 
pole.  300-amp.   15,000-volt  oil  switches  are  used  and  t! 
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Fig   12— Wiring   Diagram  of  Alternating-Current   Instrument  and  Control  Circuits  In  Power  House. 


each  of  the  motors  of  the  motor-generator  sets,  so  as  to 
permit  of  synchronizing,  the  benchboard  being  equipped 
with   synchronizing  devices. 

All  of  the  generators  are  equipped  with  electrically 
operated  rheostats  controlled  from  the  benchboard.  The 
exciters  for  the  alternating-current  generators  of  the 
motor-generator  sets  are  connected  directly  to  the  buses 
without  any  circuit-breakers  or  fuses,  remote-control 
switches  on  the  benchboard  bringing  into  operation  con- 
tactors which  connect  the  exciters  to  the  buses. 

As  each  exciter  is  directly  connected  to  the  shaft  of  its 
motor-generator  set  it  was  necessary  to  devise  some  ar- 
rangement whereby  accidental  manipulation  of  the  remote- 
control  switch  on  one  of  the  "dead"  exciters,  in  case  only 
one  machine  was  running,  would  not  cause  a  short-circuit 
when  throwing  the  "dead"  exciter  onto  the  buses  as  a 
motor.  This  is  accomplished  by  placing  in  one  of  the  legs 
of  each  of  the  exciter  connections  a  reverse-current  relay 
which  acts  upon  reversal  of  current  and  closes  the  circuit 
through  an  auxiliary  relay  placed  on  the  benchboard.  This 
auxiliary  relay  opens  the  circuit  through  the  closing  coil 
of  the  contactor  connecting  the  exciter  to  the  exciter  buses 


have  tripping  devices  adjusted  automatically  to  open 
switch  on  a  predetermined  overload  or  "short"  on  the  ol 
side  lines,  or  from  the  control  switch  on  the  feeder  pa 
of  the  distributing  board  when  it  is  desired  to  open  t 
circuit.     A  wiring  diagram  of  alternating-current  connt 
tions  is  given  in  Fig.  12. 

AUTOMATIC  CONTROL  OF  BALANCER. 

For  the  under-track  requirements  of  the  block  betwe 
Washington  Street  and  Randolph  Street  there  is  provid 
a  remote-control,  500-amp,  two-pole  switch  for  connecti 
the  feeder  lines  to  the  mains.  This  switch  is  opera! 
automatically.  To  start  the  balancer  set  a  knife  switch 
closed  and  when  the  balancer  set  comes  up  to  speed 
contactor  connects  the  neutral  of  the  balancer  set  to  t 
neutral  busbar,  this  in  turn  closing  the  second  neutral  co 
tactor  connecting  the  neutral  main  of  the  three-wire  s} 
tem  to  the  neutral  bus  at  the  switchboard.  When  tl 
last  contact  is  made  connections  are  effected  to  energi 
coils  on  the  500-amp  remote-control  switch  connecting  t 
two  outside  legs  of  the  system.  It  will  thus  be  seen  tl 
it  is  impossible  to  close  the  outside  legs  of  the  three-w. 
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sitem  until  the  balancer  set  is  brought  up  to  speed  and 
rdy  to  take  its  load,  when  the  contactor  in  the  neutral 
11  in   is  closed. 

PERSONNEL. 

The  Northwestern  Passenger  Terminal  was  planned 
vile  Mr.  Marvin  Hughitt  was  president  of  the  Chicago  & 
l^rthwestern  Railway  Company,  and  he  took  an  intimate 
al  personal  interest  in  the  details  of  the  electrical  and 
nchanical  equipment.  The  direct  supervision  of  the 
wrk,  however,  was  in  charge  of  Mr.  John  M.  Whitman, 
ve-president  of  the  railway  company  in  charge  of  con- 
suction.  All  engineering  details  were  passed  upon  by 
tf  chief  engineer  of  the  company,  Mr.  E.  C.  Carter. 
Fwt  &  Granger  were  the  architects  and  Pierce,  Richard- 
Sv  &  Neiler  wore  the  designing  and  consulting  engineers, 
trwhose  ingenuity  the  numerous  special  forms  of  equip- 
nht  found  in  this  terminal  are  due.  Kohler  Brothers 
«re  the  electrical  contractors.  Mr.  F.  J.  Ravlin  is  the 
e^ineer  in  charge  of  operation  of  the  terminal  power 
pnt. 


A  RESISTANCE    METHOD    FOR   OBSERVING  THE 
INSTANTANEOUS  PERFORMANCE  OF  IN- 
CANDESCENT LAMPS. 


By  Ev.^n  J.  Edw.\rds  and  George  C.  Conner. 

i^iderable  attention  has  been  given  recently  to  the 
in  of  cyclic  variations  of  luminous  intensity  in  in- 
-cent  lanii)s,*     Therefore  a  method  which  is  in  some 


Fig.  1 — General  Arrangement  of  Bridge. 

psiiculars  new  in  its  application  to  this  particular  prob- 
le;  may  be  of  interest  at  this  time. 

he  luminous  intensity,  temperature  and  resistance  of 
filnents  are  interdependent.  They  are  functions  of  one 
arther,  which  in  no  way  involve  time.  That  such  is  the 
cat  can  hardly  be  doubted.  There  is  nothing  about  the 
"f  rmance  of  a  lamp  that  would  lead  one  to  think  other- 
.:id  there  is  much  evidence  to  substantiate  the  above 
lent.  It  is  a  significant  and  convincing  fact  in  this 
ca-.ection  that  the  angle  of  lag  of  lifminous  intensity  be- 
hiH  voltage  as  obtained  photometrically,  by  the  method 
ofhis  paper,  which  is  a  resistance  method,  and  that  ob- 
tai:d  by  computation  check  within  reasonable  limits  of 
»C'  racy. 

he  relation  between  luminous  intensity  and  resjistance 
ca  be  accurately  determined  under  constant  conditions 
wi  direct  current.  Therefore,  it  is  necessary  only  to 
mtnire  the  variations  in  resistance  in  order  to  know  the 
vaations  in  luminous  intensity. 

"w'''*"  '■'cently  published  which  have  a  bearing  on  this  subject  are: 
Pi;i"'?°J?/"',?*  Instantaneous  Lamp  Resistance."  by  Frederick  Bedell, 
='fri«;  WorW  Feb.  9,  1911;  "Effect  of  Wave  Form  Upon  Incandescent 
•^    •    J'*'..*';.^-  Lloyd,  Elcc.  Reznew  and  Western  Elcc,  Jan.   14,  1911; 

t  u  of  the  Forms  of  Emf  Waves  Upon  the  Life  and  Efficiency  of  Inca 
o"i.nt  Umps,  by  Prof.  Kinsloe,  Bulletin  Xo.  1,  Penn.  State  Coll.  Ex 
or"i;.'n"i'   '?  Electrical    World.   Nov.    17,    1910;    "Relative   Efficiem 

,'5"'    Production    by     Constant-Temmrature.    anH     Variahl^.Tcmnprat,, 

u  ..'.^'.'.Vt^^P  Filaments,"  bv  E. 
">.<11-  Fluctuation  of  Tempefatur 
"•  I.  Corbmo.  Phys.  Zeil.;  .\pril   15, 

Mt.."'i-''t  Candle-Power  of  Incandc=..,.t  ^,„,.^=,     ..„.>. ..>..  „. 
A  Riely  and  Wasscrboehr,  Electrical  World,  Feb.  16,  1911. 


—  —    .. . ... ,      ... ^.ency 

Ttw-5"'  •■"?"<:'•''"   by    Constant-Temperature   and    Variable-Temperature 

l? ...^'.'.Vt'-^P  Filaments,"  by  E.  J.  Edwards,  Electrical   World.  Feb. 

ure  of  Alternating-Current  Lamps,"  by 

15,   1911;  "Effect  of  Frequency  on  the 

Me^'s""v;1'i«'"'*"j'«f "^'^l  °*   Incandescent  Lamps,J_'  abstract  of  thesis  by 


It  is  the  purpose  of  this  paper  to  describe  a  method  for 
measuring  the  resistance  of  a  lamp  at  any  point  in  the  cycle 
and  to  give  the  results  of  a  few  tests. 

The  apparatus  used  was  essentially  a  Wheatstone  bridge 
with  non-inductive  resistances  and  a  synchronous  contact 


J 

^ 

s 

,,i 

> 

/ 

\ 

/ 

\ 

\ 

~f 

1 

\ 

p 

/ 

1 

\ 

fl 

7 

~ 

1 

\l 

/ 

1 

\ 

\ 

'~ 

^i. 

\ 

h 

^ 

i 

1 

\ 

r 

W.I 

1 

\ 

I 

J 

( 

\, 

I 

74C 

^ 

y 

330 

o 

31 

1 

« 

■} 

a 

0 

'2 

O 

iO 

fflC 

Relative   Eleotrioal  Time  Degrees 
Fig.  2— Resistance  Variation  of  15-Watt,  110-Volt,  60-Cycle  Tung, 
sten   Lamp. 

device  in  the  galvanometer  circuit,  as  shown  in  Fig.  i.  In 
the  early  part  of  the  work  one  contact  per  candle-power 
cycle  was  used,  with  a  telephone  receiver  instead  of  the 
galvanometer.  This  arrangement  was  difficult  to  operate 
because  of  the  interference  of  stray  fields.     The  final  ar- 
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Fig.  3 — Resistance  Variation  of  25-Watt,  110-Volt,  60-Cycle  Tung- 
sten   Lamp. 

rangement  was  one  contact  per  electrical  cycle  and  a 
d'Arsonval  galvanometer.  The  one  contact  per  electrical 
cycle,  of  course,  furnishes  the  galvanometer  with  unidirec- 
tional impulses  of  current  when  the  bridge  is  out  of  balance, 
and  the  impulses  are  changed  in  direction  when  passing 
through  the  zero  current  point  of  the  wave.     The  latter 
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Fig.    4 — Resistance    Variation    of    Tungsten    Filament    Lamp,    40 
Watts,  110  Volts,  60  Cycles,  Special  Spring   Hooks. 

fact  furnishes  a  means  for  very  accurately  determining  the 
zero  current  and  voltage  point  in  the  cycle.  It  was  found 
that  by  throwing  the  bridge  considerably  out  of  balance  it 
was  possible  to  determine  the  zero  point  to  within  i  deg. 
The  segments   on   the  contact  device  were   made   wedge- 
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shaped   to   allow   of   varying   the   duration   of   contact   by 
moving  the  brush  laterally. 

Results  of  tests  on  several  lamps  at  60  cycles  are  given 
in  Table  I.  and  Figs.  2-9.     The  curve    of    Fipr.    q    is    a 


TABLE  I. — ^TEST  DATA. 


Per  Cent 

Calcu- 

Measur- 

Change 

lated 

ed 

Normal 

Volt 

Normal 

in  Re- 

Change 

Change 

Watts. 

Class. 

Resist- 

sistance 

inCan- 

by  Kiely 

ance. 

from 
Normal. 

dle- 
Power. 

&Was- 
serboehr. 

Tungsten  filament.. 

15 

110 

755 

3.56 

36.0 

Tungsten  filament . . 

25 

110 

378 

2.47 

23.9 

22.5 

Tungsten  filament. . 

40 

110 

324 

2.15 

20.6 

20.5 

Tunstgen  filament. . 

60 

110 

208 

1.73 

16.6 

14.1 

Tantalum 

25 

110 

510 

1.53 

25.6 

Graphitized  carbon.. 

40 

110 

296 

0.47 

10.4 

Treated  carbon 

50 

110 

234 

0.26  (?) 

20.0  (?) 

Untreated  carbon.... 

60 

220 

773 

0.80 

19.2 

sample  candle-power  curve  computed  from  the  resistance 
curve  of  Fig.  2,  using  the  relation. 

T  =  R»> 
where  If  is  the  candle-power  and  R  is  the  resistance,  both  ex- 
pressed as  their  ratio  to  normal  value.  The  curve  has  been 
shifted  from  relative  to  actual  electrical  time  degrees.  The 
exponent  8.8  is  an  average  value  for  tungsten-filament 
lamps.  The  value  for  the  particular  lamp  used  could  as 
well  have  been  determined  with  precision  had  it  been 
highly  desirable  to  get  most  accurate  data  on  that  one  lamp. 
The  approximate  values  of  the  exponent  for  various  types 
of  lamps  are  given  in  Table  II. 

It  will  be  seen  from  the  resistance  curves  that  the  method 
affords  an  accurate  means  of  getting  at  the  instantaneous 
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Fig.  5 — Resistance  Variation  of  60-Watt,  110-Volt,  eo-Cycie  Tung- 
sten   Lamp. 

performance  of  a  lamp.  This  is  especially  true  of  tungsten- 
filament  lamps  because  of  the  relatively  large  change  in 
resistance  corresponding  to  a  given  change  in  candle-power. 
As  will  be  seen  in  Table  II,  the  method  is  not  so  well 
adapted  to  treated-carbon  lamps  because  of  the  very  small 
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Fig.  6— Resistance  Variation   of  25- Watt,  110-Volt,  60-Cycle  Tanta- 
lum Lamp. 

change  in  resistance  for  a  given  change  in  candle-power. 

Fortunately  the  method  gives  good  precision  at  the  points 

in  the  cycle  where  the  information  is  most  valuable,  that  is, 

at  the  maximum  and  minimum  values  of   resistance  and 


luminous  intensity.     The  precision  is  low  around  90  ;g 
as  given  on  the  curves  because  of  the  low  voltage  and  n- 
sequent  low  sensibility  of  the  bridge  in  that  region. 
It  is  interesting  to  note  that  candle-power  variatioras 
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Fig.   7— Resistance   Variation   of  60-Watt,  220.Volt,  60-Cycle 
treated   Carbon-Filament   Lamp. 

obtained  by  this  method  agree  reasonably  well  with  t 
obtained  stroboscopically  by  Kiely  and   Wasserboehr, 

TABLE       II. — EXPONENTS       FOR       RESISTANCE-CANDLE-PO\ 
EQUATIONS. 


Filament  Material. 

Tungsten 

Tantalum 

Graphitized  carbon 

Treated  carbon 

Untreated  carbon 


Expi 


also  that  the  value  for  the  angle  of  lag  of  candle-pi 
behind  voltages  agrees    within    reasonable    accuracy 
that   obtained   by   Kiely   and   Wasserboehr   and  with 


ffelahve  Electrical  Time    Degrees- 


Fig.   8 — Resistance   Variation   of  40-Watt,    108-Volt,  60-Cycle 
phltized  Carbon  Lamp. 

computed  values  given  in  an  article,  "Relative  Efficienc 
Light  Production  by  Constant-Temperature  and  Vari 
Temperature   Incandescent-Lamp    Filaments."     Both 
cles  are  referred  to  in  the  footnote. 
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Fig.   9— Candle-Power   Variation   of  Special   IS-Watt,   110-Vol  '»■ 
Cycle  Tungsten  Lamp. 

The  instantaneous-resistance  method  affords  a  very  "■ 
venient  and  simple  means  for  investigating  the  effei  o' 
various  wave  forms  and  frequencies  on  the  perforniarii  ol 
incandescent  lamps. 
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HE  CALCULATION  OF  CAPACITY  COEFFICIENTS 

FOR  PARALLEL  SUSPENDED  WIRES— II. 

By  Frank  F.  Fowi.e. 
the  issue  dated  Aug.   ij  was  given  a  solution  of  the 
\-m  relating  to  the  capacity  coefficients  for  grounded 
;its.     Below  is  given  a  treatment  of  the  cases  involv- 
nietallic  circuits. 

METALLIC   CIRCUITS. 

£:eneral  solution  for  the  case  of  any  number  of  metallic 
Its  is  not  possible  unless  the  number  of  wires  compos- 
1.  each  group  or  metallic  system  is  given.  The  general 
cie  in  its  simplest  form  deals  with  two-wire  metallic  cir- 
cts,  so  that  the  number  of  wires  considered  is  always 
e>n.  But  every  metallic  circuit  is  subject  to  the  special 
c'tdition  that  the  charges  on  its  respective  members  are 
eial  and  opposite,  since  the  wires  are  charged  from  a 
sigle  emf  source.    This  can  be  expressed  as 

Qx  =  —  gx,t  (S6) 

L-  X  is  an  odd  integer  and  the  pairs  are  numbered  1-2, 
-6,  etc.  If  the  fimdamental  equations  are  of  the  form 
'\  =  "^9i  +  i^2</s-|-'*.i93  +  «,w.+  .  .  .  +«,„g„ 
''t  =  fu(l,  +  fh2q!  +  th,g,  +  u^g,+  .  .  .  -f-«,„gn 
'•'•  =  "iW.  +  thiQi  +  ««9.  +  H„<7.  +  .  .  .  +  U:,„q„  , 
'■.=  «.W.  +  «=.9.  +  M«9. +  ««</,  +   .    .    .    +u,„q„  r    (S7) 


J 


■an  obviously  be  rewritten,  using,  for  example,  q,,  in 

of  q:  the  results  will  be  11  equations  having  -!Lterms 

2 
second  members,  as  given  by  (58). 

^'.=  (".1  — «.2)5u+(«i,  — »,4)  9«+   . 
-r  (M.m-ii  —  M,n)  g  (n-,)B 

•  y.  =  (".:  —  u„)  q^  +  («^  —  ««)  9m  +  .    . 

-f  (Hjin-,,  —  Hj„)  ^,„.,,„ 
'■.=  ("n-«a)  9,.+  («„  —  «„)  9„+    .     . 
+  ("»<«-,)  — M,„)  <7  („-,)„ 

-+-  0<.r „_,,  —  ;(.„)  <7  <„.,,„ 


(58) 


,^wever,  this  case  deals  with  differences  of  emf  and 
nece  V,  can  be  subtracted  from  F,  and  J\  from  V  etc 
Irn  general, 

Vxv=V.-]-^  (59) 

equation   (58)   can  be  reduced  to  —in  number  with 

J  terms  in  the  second  members.  The  expression  for  F,,, 
fa  example,  becomes, 

+  («..  —  «,.—  «=,  +  «:.)  9„-t-    .     .     .         (60) 

ai  the  expression  for  F„  is, 

^•.=  ("^  —  «a  —  «„  +  ««)  Qa 

+  ("js  — 2«„+M«)g„+    ...  (61) 

nese  expressions  are  too  cumbersome  to  give  in  full. 
ore  employ  in  the  subsequent  treatment.  Therefore,  a 
ne  type  of  coefficient  will  be  adopted,  so  that  (60),  (61) 
an  the  remaining  equations  obtained  from  (58)  by  similar 
op-ations  could  be  expressed  as  given  by  (62). 

^n  =  P,^^^  +  P,^q^  +  P,^q^+   ...    1 

*^-  =  P^g,.  +  P»^g^  +  P^g„+  .   .   .    I  (62) 


le  new  coefficients  are 

•fun  =  «„  2  l(,j   +  «3j 

f  im  =  "u  —  «,.  —  Ma  +  «34 
Pfu  =  «a,  —  2U„-\-Ut, 

'    IJM  =  M,j H„  «2I  +  «M 

Ptm  =  «M  —  U„  —  M4B  +  «« 
^6«.  =  U„  — 2«„  +  M„ 


(63) 


In   general   any   coefficient   of   the   new   type  can   be   ex-^ 
pressed  as, 

Piiuumm  =  llxm  —  U^„  —  lig,i,  -f-  Hi/,.  (64) 

where    the   system    of   numbering   the   subscripts   hitherto 

employed  is  rigidly   followed.     Then   the  new  set  of   " 

2 
equations  can  be  solved  by  the  method  of  determinants, 
just  as  in  the  general  case  of  ii  grounded  wires.    If, 


)=J 


^tU*f    <'^S4Mt    'MM     • 


(65) 


any  coefficient  of  capacity  is  given  by  the  expression 

C<i»,  ,mn)  =—  (66) 

where  D'  is  that  minor  of  D  which  gives  the  coefficient  of 
Pixyxmni  in  the  expansion  of  D;  the  rule  for  finding  the 
desired  minor  is  well  known  and  need  not  be  repeated. 

The  general  case  is  quite  parallel  to  the  case  of  ii 
grounded  wires,  although  a  trifle  more  involved.  The  dis- 
cussion of  specific  cases  is  of  much  interest  and  value  and 
will  next  be  taken  up. 

T'wo  IVires. — The  general  case  as  presented  above  gives 
at  once  the  result 

F,,  =  (m„  —  2  i<„  -f  u,,)  q„  (67) 

and  hence 


«ii  —  2  U„  -|-  Uj. 


,      2/;,                   /i„                  2/1, 
2  log —  4  log  — -  -f  2  log   

''1  "1:  r. 


or  finalK 


C„  = 


2  log 


4  k,h^d\.. 


(68) 


(69) 


(70) 


where  the  wires  are  at  heights  /i,  and  li„  respectively,  above 
the  earth,  separated  by  the  distance  rf,,,  the  image  of  one 
distant  /;,,  from  the  opposite  real  wire  and  the  respective 
radii  of  the  wires  r,  and  r,.  This  is  the  most  general  ex- 
pression for  the  metallic  capacity  of  a  single  pair  of  wires, 
of  any  sizes  and  spaced  in  any  way.  If  the  wires  are  of 
equal  size  and  at  equal  heights  above  the  earth  the  expres- 
sion in  (70)  becomes 


C«: 


2  log 


4/»'rf' 


(71) 


t'id'Jf-Ah') 

If  the  pair  of  wires  is  elevated  to  a  point  so  far  from  the 
4/»' 
(d= 
becomes 


earth  that  ■•-.',      g^,^   's  practically  unity,  e.xprcssion   (70) 


C"„  = 


af 


2log- 
r,t 

niul  in  the  same  case  (71 )  becomes 
4log- 


(72) 


(73) 


which  is  the  most  familiar  expression   for  the  capacitv  of 
a  metallic  pair. 

Expressions  (70)  and  (71)  differ  from  (72)  and  (73), 
respectively,  in  the  fact  that  the  former  include  the  effect 
of  the  electrical  image  of  the  pair,  beneath  the  earth's  sur- 
face, while  the  latter  do  not.  .As  will  be  shown  by  concrete 
examples,  the  effect  of  the  image  is  negligible  in  most  prac- 
tical cases  because  d  is  small  compared  with  h  and  again 
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(74) 


(75) 


because  the  two  wires  of  the  pair  are  equally  but  oppositely 
charged. 

Consider  the  case  of  two  No.  8  B.  W.  G.  wires  spaced 
I  ft.  apart  and  each  20  ft.  above  the  earth.    Then, 

/i,  =  ;i,  =  20  ft. 
d=    I  ft. 
r,  =  r,=   0.0825  in 
and  by  computation 

C„  =  0.008980    microfarad  per  mile  ) 
C"'u  =  0.008979    microfarad  per  mile  J 

4/1' 

In  this  case  ,, 7--    differs  from  unity  by  less  than  one 

d-  +  4  /r 

part  in  1000,  and  hence  is  entirely  negligible.  The  final  dif- 
ference between  the  capacities  is  only  o.oii  per  cent.  If 
the  pair  is  lowered  to  an  elevation  of  5  ft.  the  results  are 
as  given  by  (76). 

C„  =  0.008989  / 
C"'„  =  0.008979  >"  ^^  ' 

The  increase  in  the  second  case  due  to  the  image  is  only 
0.1 1  per  cent  and  is  again  practically  negligible.  If  lowered 
still  more,  to  an  elevation  of  3  ft.,  with  the  same  horizontal 
separation  of  i  ft.,  the  increase  due  to  the  image  is  about 
0.28  per  cent.  These  cases  show  clearly  that  with  metallic 
circuits  as  commonly  employed  in  energy  or  intelligence 
transmission  the  images  may  be  neglected.  This,  however, 
does  not  permit  a  direct  cancellation  of  any  of  the  potential 
coefficients. 

It  is  also  interesting  to  observe  a  connection  between  the 
grounded  capacities  given  by  (34)  and  (35)  and  the  ex- 
pression (71).  Heaviside  shows  in  general  how  the  theory 
of  transmission  over  a  metallic  circuit  may  be  derived  from 
the  consideration  of  mutual  interference  or  induction  be- 
tween two  grounded  circuits  when  the  impressed  emfs  are 
equal  but  opposite  in  phase.  In  this  case  the  proper  capac- 
ity coefficient  for  the  metallic  circuit  is 

C'„  =  i(C.-C„)  (77) 

and  it  will  be  found  that  this  equation  is  satisfied  by  the 
substitution  of  (34)  and  (35)  for  C,  and  C,,  respectively, 
which  produce  the  result  given  in  (71). 

Four  Wires,  Tzvo  Circuits. — In  this  case  the  common  de- 
nominator of  the  capacity  coefficients  is  given  by 

=  (2  log ^    \   /2log    -,— 


D=\ 


(78) 
(79) 

(80) 


and 


ilog 


C„: 


C«  = 


4  h,h,d'! 


D 

4  Kh^d',! 


2  log 


D 


—   C,,3.  = 


d,,dju,h^ 


D 


(81) 


(82) 


(83) 


If  the  wires  are  all  of  the  same  size  and  the  effect  of  the 
images  is  neglected,  the  results  are  simplified  to, 

■  £)  =  (4  log  -^  )  (4  log  -?i)  -  (2  log  ^^)  ( 84) 


,       d^ 

4  log  — 


C'.,= 


(85) 


d^ 
4  log  — 


C'u- 


2  log 


dud,n 


—  C\ 


dr,d,. 


7) 


When  the  pairs  differ  in  wire  size,  but  the  image  effe 
neglected,  the  formulas  are  obvious  from  (80)  to  (83) 
need  not  be  given.  In  order  to  make  the  mutual  cap: 
vanish  it  is  necessary  to  fulfil  the  condition, 

duda  =:  di^dit 
and  at  the  same  time  the  mutual  inductance  will  va 
also.     This  condition  when  studied  analytically  shows 


Fig.    9 — Four   Wires. 
Circuits. 


Fig.    10 — Four   Wires;   Two   iVIe 
Circuits. 


to  distribute  four  wires  (in  two  pairs)  in  various  waj 
avoid  mutual  interference.  The  results  of  such  a  stud 
both  analytical  and  graphical  form,  have  been  given  b\ 
author'  elsewhere  and  need  not  be  repeated. 

The  image  effect  in  this  case,  as  in  the  last,  is  ordin. 
negligible.  The  numerical  values  of  the  capacity  coeffic 
in  the  case  of  four  No.  12  N.  B.  S.  G.  wires  lying  in 
plane,  with  an  adjacent  spacing  of  12  in.,  as  shown  in 
9,  are  given  below. 

The  capacities  have  been  calculated  from  express 
(84)  to  (87). 

C'i2  =  Cm  =  0.008223  mfd  per  mile    ) 
—  C,2S4=:  0.0002174  mfd  per  mile    j 

The  capacity  of  either  pair  alone,  from  {y:^),  woul 
C"',j  =  0.008218 
which  shows  that  the  second  circuit  increases  the  cap; 
of  the  first  by  only  0.06  per  cent.  In  general,  the  incr 
of  coefficients  of  capacity  for  metallic  pairs  as  other  | 
are  added  to  the  system  is  wholly  negligible.  It  is 
noticeable  that  the  mutual  capacities  are  relatively  r 
smaller  in  this  case  than  in  the  general  case  of  grou 
circuits. 

Another  case  has  been    calculated    for    the    condit  ^-- 
shown  in  Fig.  10,  employing  No.  4  B.  &  S.  gage  conducs. 

Using  the  same  formulas  in  this  case  as  in  the  lasl  "■ 
results  are, 

C'u  ^  Cm  :=  0.007626   mfd  per  mile  ") 

—  C',2M  =  0.0001504  mfd  per  mile    > 

£""11  =  0.007623   mfd  per  mile  J 

Again  it  is  noticeable  that  the  effect  of  circuit  J- 
raising  the  capacity  of  i-2  is  insignificant.    If  wires  0: 


r-s-- 


-^ 


i< 30" li 

3  ■# 

Fig.   11 — Four  Wires;   Two   Metallic   Circuits. 

same  size  as  in  the  last  case  are  rearranged,  as  show 
Fig.  II,  the  new  capacities  will  be  those  given  by  (92 

C'u  =  C"si  =  0.007648  mfd  per  mile  [  ^\ 

—  C'lsM  :=  00004519 mfd  per  mile  j 

As  might  be  expected,  the  individual  capacities  have  -^ 

increased  slightly  by  the  nearer  proximity  of  the  two  f' 

cuits  and  the  mutual  capacity  has   about   three  time  'i^' 

previous  value. 

Four  Wires,  One  Circuit. — Four    wires    are    frequ' '.v 

"'The    Transposition     of    Electrical     Conductors":    Proceedings   < '  ' 
American  Institute  of  Electrical  Engineers,  Vol.  XXI. 
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.ranged  in  one  circuit,  sometimes  in  energy  distribution 
,d  again  in  phantom  telephone  lines.  Referring  in  this 
ise  to  Fig.  9,  for  example,  wires  /  and  2  would  form  one 

le  of  the  circuit  and  wires  5  and  4  the  opposite  side.    The 

res  forming  one  side  of  the  circuit  are  usually  at  the 

me  impressed  potential  in  any  case. 

'he  fundamental  equations  are  the  same  as  those  in  any 
of  four  wires, 


K,  =  «„<;,  —  \lr-A'.  +  "=i<73  +  ":W< 
K,  =  ll„(7l  +  "=.<?:  +  "m<73  +  "«9. 


(93) 


V^  =  \\ 
(9.  +  <7=)=-(g.  +  <7.) 


(94) 


;is  reduces   the  number   of   independent   equations   in 
to  two,  which  can  be  written, 


K,  =  (ii„  —  «,4)9,  +  («^  —  M,.)  9,  +  (m,.  —  «..)  g.  I 

1=  (»u  — "14)  91+  («»  —  ««)  93+  (M33  — Mm)  g.f 

king  the  diflference  of  the  last  two  equations, 

I  «ii  —  "..  —  "1.  +  ««)  9i  +(««  —  "»  —  «a  +  "«)  9i 
+  («u  —  ««u  —  «33 +  ««)?» 


(95) 


(96) 


Substituting   the    proper    expressions    for    the    potential 
c?fBcients  and  neglecting  the  image  effect  gives 

'•rder  to  shorten  the  expression  it  may  be  abbrevi- 


Va  =  aQi  +  bqi  +  cq. 


(98) 


vv  by  subtracting  F,  from  l\  and  V^  from  V^,  after 
lating  q„  it  will  be  found  that 


>breviating, 


-  <7.  —  — Q,  -\ 92 


2  log 
\ 

breviating  again 


(99) 


(100) 


(lOl) 


(102) 


(103) 


hstituting  (100)  in  (98)  gives 

subtracting  (102)  from  (100)  to  find  q,  in  terms  of  q„ 
Mibstituting  (104)   in   (103) 


y,.= 


But 


ae  —  cd         (be  —  cf)  (dh  —  ge) 


(ac-cd)  (fh- 


e{fh  —  ek)         J' 

-ck)  —  (be  —  cf)  ((//( 
^  ifh  —  ek) 


■ae)\ 


Whence, 


/         dh-ge\ 

\h{f-d)+eUl-k)\ 
L  fh-ek  J 


9.     (105) 


(106) 


.<■  nature  of  the  case  imposes  the  following  set  of  con-       f^ii  = 


{Q.  +  q.) 


[(ae  —  cd)  (fh  —  ek)  —  (be  —  cf)  (dh  —  gey 
eh  (f-dy+c-  (g-k) 

(107) 
And  finally  the  general  expression  for  the  coefficient  of 
capacity,  neglecting  the  effect  of  the  images  and  observing 
that  (g  —  k)  ^=e,  is 

C"     ^ eha~d)+e' 

""      (ae  —  cd)(fh  —  ek)  —  (be-cf)(dh-ge)         ^^^' 
In  the  special  case  where  the  wires  are  all  of  one  size 
and  the  circuits  are  symmetrically  grouped,  or 
(/„  =  </„  1 

d„  =  du  \  (109) 

r,  =  r,  =  r,  =  r4  =  r\ 

the  charges  are  also  symmetrically  disposed,  so  that 

9i  =  —  9. 1 

q,z=~q,J  (lio) 

In  that  case  there  are  several  new  relations,  as  follows: 

g  =  d 
(f-d)=-h  [-  (,„^ 

(k-c)=-(e-h)\ 
k  ^  c  —  e  -\-  li  I 
Under  these  conditions, 

e  +  h 


a  (e  —  c)  +d  (b 
which  expressed  in  complete  terms  is, 
/  ,      d',,d,,d^. 


-c) 


(rr2) 


d,Ju 


d„d„ 


d„d,. 


(^'°^  -^)  (^'°^  7^)  +  (^'°«  rd^)  (^'°«  7d-} 

(II3> 

Expression  (113)  gives  the  total  capacity  of  a  four-wire 
circuit  under  the  conditions  expressed  in  (109).  The 
effect  of  the  images  can  be  included  if  the  complete  form 
of  the  potential  coefficients  is  retained  from  the  outset,  but 
it  merely  complicates  the  solution  without  giving  any  prac- 
tical results  in  most  cases. 

The  problem  can  be  solved  in  another  way  if  desired,  but 
the  method  given  is  the  least  complicated  and  is  the  most 
direct  one.  If  the  equations  in  (93)  are  converted  to  the 
form 

q,  =  C„K,  +  C^V,  +  C^V,  +  C„V,] 

q,  -  c,.y,  +  CJ^..  +  CJ\  +  c^v. 

q,  =  C„V,  -f  C^V,  -f  C^V,  -\-  CuV,  I 

q,  =  CuV,  +  C«V,+  C^V,  -f  CuV,\ 
where  the  capacity  coefficients  have  the  same  form  as  in 
the  case  of  four  grounded  wires  it  can  then  be  shown  that 

(C„  -f  2  C„  +  C«)  (C„  -j-  2  C„  -f  C«) 


(114) 


C"^  = 


(C,.  -f  2  Cu  +  C„")  +2(C,.  +  Cu  ) 

-(C,.-hC„  +  C„  +  C«)' 


(115) 


■f  (C„  +  C)  +  (C„  +  2C„  +  C„) 

This  expression  is  entirely  general  and  includes  the  effect 
of  the  images.  In  the  case  of  four  equal  wires  symmetri- 
cally disposed,  under  the  conditions  given  in  (109).  there 
are  certain  new  relations  between  the  capacity  coefficients- 
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(ii6) 


in  (us),  as  follows: 

C„  =  C„1 

C„  =  C„  I 
C„  =  C„J 
from  which  it  is  evident  that 

C"',a.  =  }  (C„  +  C„  +  2  Cu  —  2  Cu  —  C.  —  C,,  I  (117) 
One  of  the  cases  of  practical  interest  arises  when  two 
adjacent  metallic  pairs  are  employed  to  secure  a  phantom 
telephone  circuit.  In  most  cases  of  this  kind  the  wire 
separations  are  those  indicated  in  Fig.  I2,  and  the  conduc- 
tors are  alike  in  size  and  composition.  Symmetry  of  the 
pairs  as  to  size  and  grouping  is  very  essential  in  securing 
a  balanced  phantom  circuit. 

Wires  /  and  2  form  one  metallic  pair  and  one  side  of 
the  phantom  circuit,  while  5  and  4  form  the  other.  Assum- 
ing the  wires  to  be  No.  12  N.  B.  S.  G.,  or  0.104  in.  in  diam- 
eter, the  phantom  capacity  is 

C'liM  =  0.01350  mfd  per  mile.  (118) 

In  order  to  show  that  this  capacity  is  not  the  sum  of  C„ 

and  C„,  calculated  in  each  case  as  though  the  other  pair 


r<  -  -,z'--^---,l"-^.-,z".^^ 

Fig.  12 — Four  Wires;  One  IVIetaliic  Circuit. 

were  absent,  using    (73),  the   latter  expression  has  been 
applied  in  the  manner  just  indicated  with  the  results, 

C"'n  =  0.0068381 

C"'„  =  o.oo82i8| 


(119) 


0.015056 

The  sum  of  these  capacities  exceeds  the  true  capacity  of 
the  phantom  by  about  12  per  cent  of  the  latter.  The  capac- 
ity of  the  phantom  is  greater  than  the  capacit}'  of  pair 
1-2  or  j-</,  taken  alone,  by  about  64  per  cent,  while  the  con- 
ductance of  the  phantom  is  200  per  cent  of  the  conductance 
of  either  pair.  That  is,  a  phantom  circuit  compared  with 
one  of  its  component  physical  circuits  in  this  case  has  200 
per  cent  conductance  and  164  per  cent  capacity,  relatively, 
which  shows  that  the  attenuation  will  be  less  on  the  phan- 
tom than  on  either  physical  circuit. 

The  equivalent  single  pair  of  equal  conductance  and  capac- 
ity for  this  case  would  have  conductors  of  a  diameter  of 
0.1471  in.,  separated  2.02  in.  between  centers.  This  value 
of  separation  is  computed  from  (73),  which  does  not  apply 

when —    is  small.    The  error  in  this  case  is  not  large,  since 

~ — =  13.7  approximately.  In  general,  when  single  conduc- 
tors are  replaced  by  multiple  conductors  in  parallel,  with 
some  separation  between  the  members,  the  total  capacity  is 
much  increased  and  at  the  same  time  the  electrostatic  stresses 
are  limited  to  lower  values.  This  suggests  a  method  of 
avoiding  the  corona  effect  with  small  wires  by  means  of 
what  is  the  equivalent  of  open  stranding.  The  corona  will 
appear  again,  of  course,  at  some  higher  critical  voltage 
when  the  stress  limits  of  the  dielectric  are  reached. 

*• A # 


Fig.   13 — Four   Wires;   Pairs   1-2  and  3-4  Arranged   for   a   PInantom 
Circuit  with  Neutral  Balance. 

Returning  to  the  consideration  of  a  phantom  like  that 
in  Fig.  12,  it  is  evident  that  while  the  four  charges  are 
symmetrically  disposed  they  are  not  all  equal.  That  is,  the 
charge  on  wire  J  js  less  than  the  charge  on  2.  When  the 
charges  on  i  and  2  are  unequal  it  is  quite  evident  that  inter- 


ference will  result  between  the  phantom  and  the  phy;al 
pairs,  for,  while  the  impressed  emfs  on  /  and  2  are  eq  1, 
the  charging  currents  will  be  unequal  and  a  differenci  if 
potential  will  arise,  being  cumulative  with  increasing   ;. 
tances  from  the  impressed  source.    Therefore,  it  is  appa  it 
that  the  physical  pairs  must  be   transposed  against  e  h 
other  to  prevent  interference  of  a  conductive  nature  cai 
by   unbalance,   otherwise   the   phantom   cannot   be   seen 
Transposition  of  each  pair  is  necessary   to  secure  a 
balance.     The  result  will  not  affect  the  capacities,  but 
equalize  the  charging  currents,  or  the  charging  cotnporK 
of  the  total  current. 

In    order    that    transposition    shall    be    unnecessary   c 
charges  on  each  pair  must  be  equal ;  that  is, 

This  condition  imposed  on  the  general  case  results  in 
expression 

e(i-f^)  =/»(/+£()  (, 

When  the  four  conductors  are  alike  in  diameter  the  c 
dition  imposed  by  (121)  requires  in  turn  that 

d,^  =  dA  (r 

./.  =  </.] 
which  can  only  be  satisfied  by  a  disposition  of  the  f' 
conductors  at  the  corners  of  a  square,  as  shown  in  Fig. 
The  same  conclusions  will  be  reached  from  a  considerat 
of  the  inductances,  self  and  mutual,  and  the  inductive  d 
in  each  conductor. 

The  conclusion  of  the  article  will  follow  in  a  later  is? 


TORSION  DYNAMOMETER. 

A  form  of  torsion  dynamometer  designed  for  measui' 
the  mechanical  power  transmitted  to  or  from  high-sp' 
machines,  such  as  centrifugal  pumps,  fans,  turbo-compr 
sors,  steam  turbines,  generators,  etc.,  where  the  ton 
values  are  fairly  constant  was  described  by  Dr.  Alf 
.\msler.  of  Schaffhausen.  Germany,  at  the  Zurich  meet 
of  the  British  Institution  of  Mechanical  luigineers  dur 
the  present  month. 

The  dynamometer,  as  shown  in  section  in  the  illustrati 
operates  on  the  principle  of  a  torsion  spring,  the  an 
through  which  tlie  opposite  ends  are  turned  being  prop 


Torsion    Dynamometer 


tional  to  the  twisting  moment  and  so  to  the  power  tra  • 
mitted.     The  shaft  is  made  of  a  special  spring  steel  of  v 
high  yield-point  (90,000  lb.  per  square  inch)  and  it  can: 
twisted  to  a  considerable  degree  without  breakage  or  pen  ■ 
nent  distortion.  For  example,  in  the  illustration  the  twist.' 
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throd  15^  in.  long  is  about  20  deg.  for  a  twisting  moment 

0*736  m.-lb.    The  shaft  has  a  cross-section  of  0.4725  in.  by 

0. -'5  in.  and  is  therefore  subjected  to  a  stress  of  78,000 

Ibl'er  square  inch,  which   is  well  below  the  yield-point. 

:irious  parts  attached  to  the  shaft  G  serve  partly  for 

ting  its  angle  of  twist  and  partly  to  prevent  it  from 

twisted  excessively,  .so  that  it  cannot  be  overloaded. 

reading  the  angle  of  twist  three  disks  ^( .  N  and  O 

■  cd.    M  is  fixed  firmly  to  the  end  H  of  the  shaft,  A' 

are  fixed  firmly  to  the  end  F  of  the  shaft.     The  disk 

•rovided  with  a  radial  slit  P.    To  the  disk  M  a  trans- 

p;.iit  rim  V  made  of  celluloid  is  fi.xed,  on  which  the  divi- 

siiis  are  cut.     Opposite  to  the  slit  P  a  small  window  has 

1ki  cut  out  in  the  disk  A''  and  is  provided  with  a  fine  slit  T. 

.>hen  the  eye  Q  looks  through  the  slit  P  the  slit  T  will 

Ixseen  as  a  streak  of  light  and  the  divisions  will  show 

bilk  on  the  scale  U.     The  slit  T  serves  as  a  pointer  for 

tncating  the  relative  motion  of  the  two  disks  A'^  and  O  as 

cc  pared  to  the  disk  M.     The  line  of  vision  is  perfectly 

dtned  by  the  two  slits  P  and  T;  paralla.x  is  therefore  im- 

p<-ible  when  reading  the  scale  and  the  observation  is  in- 

dcendent  of  the   distance  between   the   scale    U  and  the 

si.r. 


When  the  apparatus  is  stationary  it  will  be  clear  that,  if 
the  shaft  is  twisted,  the  angle  of  twist  will  be  shown  by  the 
movement  of  the  pointer  T  over  the  division  U.  This 
pointer  and  division  are  also  visible  when  the  instrument 
is  running,  in  fact  clearer  and  more  defined  than  when  the 
instrument  is  at  rest.  The  greater  the  distance  from  the 
slit  P  the  more  the  scale  will  appear  to  be  enlarged:  this 
enlargement  is  independent  of  the  speed.  .At  velocities  be- 
low 250  r.p.m.  the  reading  of  the  machine  becomes  cum- 
bersome but  still  possible.  The  screen  is  intensely  illu- 
minated by  a  50-cp  incandescent  lamp.  These  instruments 
are  made  generally  for  high  speeds  of  about  4500  r.p.m., 
but  some  instruments  have  already  been  made  for  speeds 
of  7000  r.p.m.  and  even  8500  r.p.m.  The  coefficient  of  elas- 
ticity of  the  shaft  can  be  determined  when  at  rest  by  fixing 
a  lever  of  known  length  at  one  end  and  loading  this  with 
weights.  The  largest  instrument  at  present  made  can 
measure  torques  up  to  130,200  in. -lb.  and  the  smallest  up  to 
694  in. -lb.  The  instrument  suffers  from  one  defect,  the 
air-resistance  of  the  rotating  parts.  This,  however,  is  very 
small,  especially  when  the  dynamometer  is  so  inserted  that 
the  disk  M  is  placed  nearest  to  the  machine  the  power  of 
which  is  to  be  measured. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


ELECTRIC  IRONS  ON  THE  RANCH. 


icctric  flatirons  are  being  extensively  used  by  the 
wr;s  and  daughters  of  ranchmen  located  in  the  agricul- 
tu  1  sections  of  northern  Colorado.  Energy  is  supplied 
thiughout  the  district  between  Lafayette  and  Greely  by 
thlNorthern  Colorado  Power  Company,  which  has  a  large 
an  increasing  motor  and  lighting  load  in  the  ranch  coun- 
tr    Out-of-door  ironing  is  very  popular. 


>ANDUSKY'S  NEW  CENTRAL-STATION  SIGN. 


V  Sandusky   (Ohio)    Gas  &  Electric  Company  is  in- 

aiurating  an  electric-sign  campaign  among  the  business 

hcses  of  the  city  by  the  installation  of  a  novel  spectacular 

'*'•  'tv  on  its  own  roof  advertising  central-station  service. 

■ffn  will  show  the  name  of  the  company  together  with 

..'ure  of  a  little  girl.  "Miss   Sandusky,"  who  appears 

rate  first  one  switch,  turning  on  an  electric  lamp,  and 

.  second  one,  starting  in  motion  an  electric  motor  driv- 

in  belts,  pulleys,  etc.      The   purpose   of  this  display,  ac- 

cding  to  Mr.  E.  A.  Bechstein,  manager  of  the  company. 

tr.vhom  the  idea  of  the  sign  is  due,  is  to  illustrate  how 

electric  service  can  be  controlled  by  a  mere  child. 

lisplay  will  measure  about  30  ft.  square  and  will  re- 

lije  800  tungsten  and  carbon-filament  lamps. 


ELAUTOGRAPH  IN  APPARATUS  SHOWROOM. 


pair  of  telautograph  instruments  has  been  installed 
be.een  the  display-room  of  the  Union  Electric  Light  & 
P<'er  Company,  St.  Louis,  and  its  main  salesroom,  en- 
atng  the  attendant  in  charge  to  communicate  with  head- 
qiTters,  ask  for  information,  relief,  etc.,  without  leaving 
he  station.  The  telautograph  has  thus  proved  practically 
u^'ul  as  a  means  of  communication  and  attracts  a  great 
-de  of  interest  from  visitors  to  the  central-station's  display- 
ron,  who  marvel  at  its  truthful  reproduction  of  their 
haiwriting. 
fveral  telautograph  sets   have   found  valuable   uses   in 


St.  Louis  in  the  ofiices  of  bank  presidents  and  men  of 
affairs.  The  apparatus  is  installed  in  an  upper  desk  drawer, 
and  if  during  an  interview  with  a  business  caller  the  banker 
desires  special  information,  he  can,  all  unnoticed  by  his 
visitor,  open  the  drawer,  write  his  query  and  receive  a  con- 
fidential answer  from  his  clerk  outside. 


ELECTRIC   SERVICE   EXHIBIT  AT  CANADLAN 
INDUSTRIAL   EXPOSITION. 


The  exhibit  of  the  Winnipeg  City  Light  &  Power 
Department  at  the  recent  Canadian  Industrial  E.xhibition 
held  in  Winnipeg,  w'as  given  the  form  of  a  model  bungalow 
or  dwelling  completely  equipped  with  electrical  conveni- 
ences in  all  of  its  four  rooms,  boudoir,  living-room,  dining- 
room  and  kitchen. 

The  living-room,  tastefully  but  not  extravagantly  fur- 
nished, was  a  model  of  comfort  with  its  electric  grate, 
reading  lamp  and  the  ornamental  electric  fixtures.  An 
electric  piano  rendered  selections  from  the  great  masters 
with  almost  perfect  touch  and  skill.  .\n  electric  cigar- 
lighter  and  corn  popper  occupied  places  on  the  table,  while 
from  the  mantel  the  breeze  of  an  electric  fan  kept  the  room 
comfortable.  The  lady's  boudoir  adjoining  contained  an 
electric  hair  drier,  vibrator,  curling  tongs,  water  heater, 
desk  lamp,  etc.  The  dining-room  and  kitchen  equipment 
included  examples  of  every  variety  of  cooking  appliance 
that  could  add  to  the  convenience  of  housekeeping. 

A  daily  bulletin  published  in  the  interests  of  the  new 
civic  power  development  and  covering  various  happen- 
ings and  features  of  the  exhibit  was  presented  to  each  visi- 
tor entering  the  exhibit.  On  Tuesday,  July  18.  Citizens' 
Day,  more  than  10.000  people  filed  past  the  display. 

To  illustrate  the  contrast  in  living  conditions  brought 
.ibout  by  electrical  conveniences  an  "old-way  "  house  was 
arranged  adjoining  the  electric-service  exhibit.  This  ram- 
shackle, delapidated  hut,  which  proved  one  of  the  sensa- 
tions of  the  exhibit,  was  occupied  by  a  "crazy  woman,"  im- 
personated bv  a  local  comedian,  whose  antics  entertained 
the  crowds. 

Adjoining  the  exhibit  hall,  in  the  Manufacturers'   Build- 
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ing,  was  a  working  model  of  the  new  35.000-hp  plant  at 
Point  du  Bois,  on  the  Winnipeg  River.  This  was  an  exact 
reproduction  of  the  power-development  dam  and  showed 
the  power  house  as  it  will  look  when  finished  several 
months  hence.  The  model  was  complete  in  every  detail 
from  the  woods  that  line  the  river  bank  to  the  first  few 
steel  towers  of  the  double  transmission  line  which  runs  '"j 
miles  across  the  country  to  Winnipeg. 

At  the  close  of  the  ten-day  e-xhibition  an  electrically 
cooked  banquet,  laid  for  eighteen  plates,  was  tendered  the 
Mayor  and  Council  of  Winnipeg,  as  mentioned  in  the 
Electrical  World  of  Aug.  5.  Mr.  James  G.  Rossman,  gen- 
eral manager  of  the  department,  presided  at  the  dinner,  the 
elaborate  electrical  preparation  of  which  was  supervised 
bv  Mrs.  Rossman,  whose  taste  was  also  displayed  in  the 
furnishings  and  arrangement  of  the  "Home,  Sweet  Home" 
exhibit. 


A  GAS-ENGINE  WARNING. 


Between  embossed  covers  of  lurid  colors  a  warning 
booklet  on  the  subject  of  gas-engine  costs,  dangers  and 
annoyances  has  been  published  by  the  Cleveland  Electric 
Illuminating  Company  for  local  distribution.  The  booklet 
points  out  that  in  computing  operating  costs  gas-engine 
users  often  overlook  the  many  serious  items  of  expense 
beside  fuel,  although  in  the  case  of  an  electric  motor  prac- 
tically the  only  expense  is  for  electrical  energy.  The  costs 
of  oil,  water,  repairs,  labor,  depreciation,  interest,  taxes, 
insurance,  rental  value  of  space  occupied,  etc.,  are  all 
enumerated  in  the  case  against  the  gas  engine.  The  repairs 
on  a  small  gas  engine  amount  annually  to  from  8  per  cent  to 
15  per  cent  of  the  engine's  first  cost.  A  capable  attendant 
must  be  employed  to  supervise  the  sensitive  mechanism  of 
the  engine.  Depreciation  of  the  latter's  value  will  range 
from  10  per  cent  to  35  per  cent,  for  some  engines  must  be 
scrapped  after  three  years'  service.  Gas  engines  take 
up  valuable  space  and  require  good  foundations,  in  con- 
trast to  motors,  which  can  be  suspended  from  the  ceil- 
ing if  desired.  To  withstand  overloads  gas  engines  must 
be  purchased  of  excess  ratings  and  consequently  operate 
with  low  efficiency  at  normal  partial-load  conditions. 
Although  gas-engine  salesmen  often  promise  consumptions 
of  only  15  cu.  ft.  per  kw-hour  on  natural  gas,  actual  tests 
have  shown  the  consumption  to  be  more  nearly  from  30  cu. 
ft.  to  40  cu.  ft.  With  artificial  gas  the  consumption  will 
average  from  53  cu.  ft.  to  75  cu.  ft.  per  kw-hour  delivered. 
Gas  engines  are  inherently  noisy,  and  in  Cleveland  recently 
a  gas-engine  owner  was  sued  by  his  neighbors  on  account 
of  the  annoyance  of  the  exhaust.  The  arguments  conclude 
with  the  point  that,  while  an  isolated  plant  precludes  en- 
largement, with  central-station  service  motors  can  be 
added  at  only  proportional  expense  as  the  business 
increases. 


OFF-PEAK    SERVICE     FOR     BAKER'S    ELECTRIC 
OVENS   IN    MILWAUKEE. 


One  of  the  first  electric  bread  ovens  to  be  installed  in  a 
commercial  bakery  in  the  United  States  has  just  been 
placed  in  service  in  a  Milwaukee  bakery,  using  electrical 
energy  from  the  central-station  lines  during  the  off-peak 
period.  This  oven  has  a  daily  capacity  of  1000  loaves  and 
is  rated  at  10  kw.  For  this  off-peak  service  the  baker 
pays  an  average  of  4  cents  per  kw-hour,  making  the  cost 
of  operating  the  oven  about  $100  per  month.  Under  his 
contract  the  baker  is  limited  to  the  use  of  the  oven  during 
ten  night  and  early-morning  hours  after  the  heavy  light- 
ing demand  on  the  station  has  passed,  but  the  oven  con- 
sumption is  connected  under  the  same  meter  with  the  rest 


of  the  installation,  and  except  for  the  terms  of  the  conict 
there  is  no  clock  device  to  prevent  the  use  of  energ  at 
any  hour. 

This  fir.3t  Dakery  to  install  an  electric  oven  in  Milwa  ee 
is  one  of  the  largest   plants   in  the   city,   having  a    i|v 
capacity  of  24,000  loaves,  so  that  the  successful  open  on 
of  the  new  oven  will  open  the  way  for  a  number  of  c  er 
ovens  in  this  bakery  alone.     Following  the  installatio  of 
the   oven   the   bakery   company    plans    to    advertise  in  'u- 
newspapers,   inviting   the   public   to   visit   and   inspect 
electric   oven.     The   latter  has  been   specially  constri  i 
with   a   white-marble-panel   switchboard,    glass   doors  icj 
nickel  trimmings,  the  oven  doors  permitting  a  full  vieiof 
the   baking    operation    inside.      According   to    Mr.   M  F 
Flynn,  of  the  Milwaukee  Electric  Railway  &  Light  C ' 
pany,  who  solicited  this  commercial  use  of  electric  cool 
the  work  of  the  contract  department  has  not  ceased   • 
the  oven,  as  efforts  are  now  being  made  to  have  the  > 
trically    baked    bread    delivered    to    grocers    by    elei 
vehicles. 


SIGN  AND  OUTLINE  LIGHTING  WITH   TUNGS] 
LAMPS. 


A  warning  against  the  use  of  small  tungsten  sign  la 
in  series,  unless  purchased  especially  for  such  connec 
was  sounded  in  the  discussion  following  a  paper  by 
W.  B.  Goudey,  of  East  Liverpool,  Ohio,  on  the  subjec 
sign  lighting,  read  before  the  Ohio  Electric  Light  A 
ciation  at  its  Cedar  Point  convention  July  28. 

Two  years  ago  the  East  Liverpool  company  began  a 
campaign,  building  its  own  signs  for  5-watt  tungsten  lai 
To  eliminate  the  cost  of  transformers,  series-conne 
sockets  were  installed.  "The  first  five  months,"  said 
Goudey,  "we  built  signs  with  a  total  capacity  of  over  ; 
lamps.  During  that  five  months  we  had  trouble  thick 
fast.  Our  sigms  were  almost  always  in  distress,  in  s 
of  our  best  efforts.  I  remember  having  renewed  ( 
sixty  lamps  in  less  than  three  months  in  a  sign  of 
lamps.  It  was  almost  amusing  to  travel  over  the  sign 
cuit  and  note  the  different  combinations  of  letters  cai 
by  certain  circuits  having  burned  out.  A  halt  was  ca 
about  this  time  on  series-burning  signs  and  those  aire 
in  service  were  taken  down  as  fast  as  possible  and  ret 
structed  with  multiple  w'iring  at  the  expense  of  the  c 
pany.  We  have  now  about  5000  sign  lamps  on  our  circ 
in  East  Liverpool,  all  arranged  for  multiple  burning  in  c 
nection  with  sign  transformers,  and  our  renewals 
month  average  less  than  i  per  cent.  It  was  learned  1: 
that  a  great  part  of  the  above  trouble  was  caused  by  us 
lamps  selected  for  multiple  instead  of  series  wiring.  H 
ever,  it  is  possible  to  get  fairly  satisfactory  results  fi 
series-connected  sign  lamps,  provided  proper  care  is  ta 
to  obtain  lamps  selected  for  series  operation.  This  she 
be  especially  mentioned  when  ordering  from  nianui 
turers." 

For   direct-current  work    series   multiple   wiring  is 
better  method,  said  the  author.      The  lamps  are  wired 
multiple    and    then    the   multiple   groups   are   connected 
series.      If  one  lamp  burns  out  the  remaining  seven  lai 
operate  at  a  slightly  higher  efficiency  and  their  life  will 
somewhat  shortened.      But  when  a  large  number  of  lai 
are  used  the  failure  of  any  lamp  will  not  affect  the  otli 
to  any  great  extent.      Series  multiple  wiring  should  not 
employed  on  signs  having  less  than  eighty  lamps,  and 
best    results    the    signs    should    have    100    lamps   or  nn 
Signs  operated  on  direct  current  and  using  carbon  lav 
can  be  readily  changed  to  take  care  of  tungsten  lamp? 
little  cost  for  rewiring  by  cutting  open  the  conductor  1 
alternate  sides  of  the  groups  of  lamps  and  converting  th ' 
to  series-multiple  connection. 

Mr.  G.  H.  Stickney,  of  Schenectady,  N.  Y.,  urged  1 1 
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il  stations  open  the  way  for  sign  business  by  showing 
.  wn  faith  in  this  mode  of  advertising  and  installing 
,vs.     Mr.  W.  A.  Benedict  spoke  of  the  advantageous 
I   2j^-watt   sign    lamps   where    freedom    from   glare 
ai  less  brilliancy  are  required.    Mr.  C.  1.  Crippen  referred 
toiie  superiority  of  the  2'<-watt,  2-cp  tungsten  lamp  over 
•!•    !d  2-cp  carbon  lamp.    Mr.  J.  T.  Kermode  declared  that 
result  of  his  own  experience  in  attempting  to  maintain 
connected  sign  circuits  he  would  advise  the  use  of  even 
•;  lamps  in  direct-current  signs  where  no  low-voltage 
is  available   for  multiple   operation  of  the   lamps. 
]  t-  on  several  series-connected  tungsten  signs,  reported 
bvVIr.  0.  B.  Reemelin,  of  Dayton,  showed  pressures  vary- 
in  from  gyi  volts  to  lyj  volts  when  ordinary  multiple 
were  used,  although  the  drop  was  uniformly  about 
olts  in  the  case  of  the  specially  selected  series  lamps. 


HANDLING  CUSTOMERS'  ORDERS. 


HE   ENFORCEMENT    OF  OFF-PEAK    POWER 
CONTRACTS. 

cw  years  ago  the  number  of  electric-service  com- 
selling  electricity   for  motors   under  off-peak  con- 

which  give  a  low  rate  in  consideration  of  motors  not 
-. .,  operated  during  winter  peak-load  periods  could  be 
coned  on  the  fingers  of  one  hand.  The  advantages  of 
f\v  off-peak  load  have  been  so  apparent,  however,  that 

'.re  now  scores  of  companies  making  off-peak  rates  to 

motor  customers.      The  principal  argument  urged 

.ig  i>i  this  practice  has  always  been  the  difficulty  of  pre- 

ve'ing  customers  from  operating  motors  during  the  pro- 

lii'ed  hours.      Some  companies  allow  motors  to  be  oper- 

iring  the  hours  prohibited  in  the  contract  except  at 

■vhen  the  reserve  capacity  of  the  station  is  needed  for 
c:i  .mg  the  lighting  load.  In  other  words,  as  long  as  the 
copany  has  reserve  station  capacity  which  can  be  used 
dt'ng  peak-load  hours  to  operate  these  motors,  the  com- 
paV  allows  them  to  operate ;  but  in  case  one  unit  is  out  of 
'c  ice,  thus  reducing  the  capacity  of  the  station,  the  atten- 

'  consumers  is  called  to  the  off-peak  contract  and 

re  requested   to   shut   down   during   the   prohibited 

metimes  happens  that,  although  the  consumer  who 
iie  contract  may  understand  the  off-peak  clause,  the 
ho  actually  operate  the  motors  do  not.  A  central 
.  in  northern  Michigan  last  winter  had  a  rather  un- 
cii^i'  rtable  experience  along  this  line.  An  installation  of 
se^al  motors  was  taken  on  an  oft'-peak  contract  and  last 
Diember  the  owner  of  the  establishment  was  notified  that 
henust  not  operate  his  motors  during  the  peak-load  hours. 
In-.pite  of  this  the  motors  were  used  one  evening  about 
th  time  of  the  yearly  peak  with  rather  disastrous  results 
tOjie  service.  The  motors  were  started  by  employees  who 
wijS  not  familiar  with  the  terms  of  the  contract  or  with  the 
distrous  effect  the  operation  of  these  motors  would  have 
on.he  ability  of  the  central  station  to  maintain  voltage  on 
thsystem.  As  a  result  of  this  another  manager,  hearing 
ofhis  experience,  has  had  issued  a  notice,  to  be  posted 
ov'  each  motor  which  is  being  served  under  an  off-peak 
coract,  which  may  ser\-e  as  a  useful  hint  to  others.  A 
CO'  of  this  notice  follows: 

fhe  rate  charged  for  the  electricity  supplying  this  motor 
•s  |Ss  than  charged  ordinary  motor  users  under  unlimited 
Poer  contract  for  the  reason  that  it  is  agreed  and  under- 
st(d  that  the  user  of  this  motor  will  not  operate  it  between 
4:.  p.  m.  and  8  p.  m.  any  day  between  Oct.  15  and  Feb.  15 
wlnever  the  company  supplying  the  electricity  requests. 
t)i|rating  this  motor  during  the  hours  specified  without 
pejiission  of  the  supply  company  will  cause  a  discontinu- 
3n  of  the  low  'limited  off-peak  contract'  rate  for  elec- 
tnty  under  which  this  motor  is  now  supplied  and  there- 
aiT  the  full  unlimited  power  rate  will  be  charged." 


In  a  discussion  on  the  subject  of  handling  customers' 
orders  before  the  accounting  session  at  the  last  convention 
of  the  National  Electric  Light  Association  in  New  York, 
Mr.  K.  S.  Hale,  of  tlie  Kdison  Electric  Illuminating  Com- 
pany of  Boston,  referred  to  a  form  used  to  explain  possible 
delays  in  the  connection  of  service.  This  form  is  given  to 
a  customer  at  the  time  an  application  is  signed.  It  consists 
of  a  postal  card,  with  an  explanatory  statement  attached 
which  can  be  torn  off  if  the  postal  card  is  used. 

Customers  are  requested  to  send  the  postal  card  to  the 
company  if  service  is  not  provided  and  an  immediate  in- 
vestigation will  be  made.  It  is  explained  that  in  many 
cases  the  company  is  not  allowed  to  furnish  electricity  until 
a  permit  has  been  received  from  the  city  authorities.  Ap- 
pHcation  for  such  a  permit  is  made  when  the  application  is 
taken  from  a  customer,  but  the  municipal  inspector  does 
not  examine  the  work  until  he  receives  notice  from  the 
wiring  contractor  or  from  the  owner  that  the  installation 
is  ready  for  inspection.  It  is  also  explained  that  if  there 
is  delay  in  securing  the  permit  from  the  city  the  company 
can  do  nothing  and  the  customer  or  wiring  contractor 
should  take  any  steps  that  are  necessary  to  hasten  the 
matter. 

Application  may  have  been  made  in  some  locality  where 
the  company  has  no  service  and  has  to  build  new  lines, 
which  involves  an  unusual  delay.  In  the  suburban  district 
distances  are  so  great,  the  company  adds,  that  trips  are 
made  only  at  intervals,  usually  about  a  week  apart.  "Please 
appreciate,"  the  card  says,  "that  our  income  does  not  start 
until  the  current  is  turned  on,  and  it  is  therefore  to  our 
interest  to  serve  you  as  promptly  as  we  can."  The  postal 
card  is  addressed  to  the  information  department  of  the 
company,  and  provides  for  a  statement  of  the  time  the  ap- 
plication was  signed  by  the  customer,  and  the  location  at 
which  service  was  to  be  supplied,  together  with  a  request 
for  the  cause  of  delay. 

The  timetable  on  the  postal  card  gives  three  typical 
cases,  A.  B  and  C.  In  case  A,  in  which  the  service  meter 
and  lamps  are  in  and  there  is  nothing  for  the  company  to 
do  but  provide  the  electricity,  the  minimum  time  required  is 
stated  to  be  one-half  day,  and  the  average  time  two  days. 
The  customer  is  requested  to  inquire  after  three  days,  un- 
less the  delay  is  due  to  some  of  the  possible  reasons  for 
delay  mentioned  in  the  foregoing.  In  case  B  the  wiring 
and  service  are  completed  and  the  meter  and  lamps  are 
wanted.  The  minimum  time  required  for  this  work  is  one 
day,  and  the  average  time  four  days.  Unless  delay  is  due 
to  other  possible  reasons  the  customer  is  requested  to  in- 
quire after  seven  days.  In  case  C  the  service  is  not  in, 
so  that  new  lines,  poles  or  digging  is  required.  The  mini- 
mum time  for  this  work  is  three  days,  and  the  average  time 
ten  days.  Inquiry  should  be  made  after  fourteen  days,  un- 
less the  delay  is  due  to  some  of  the  other  causes  mentioned. 

The  minimum  times  stated  refer  only  to  the  ordinary 
routine;  in  case  of  emergency  a  service  is  put  in  by  the 
company  in  much  less  time,  but  for  obvious  reasons  this 
fact  is  not  advertised  to  the  ordinarv  customer. 


USES  FOR  MERCURY-ARC  RECTIFIERS. 


.Applications  where  the  mercury-arc  rectifier  can  be  used 
to  advantage  were  pointed  out  by  Mr.  J.  T.  Kermode,  of 
the  Cleveland  Electric  Illuminating  Company  ,in  a  paper 
read  before  the  Ohio  Electric  Light  Association  July  27. 
For  charging  the  batteries  of  electric  vehicles  mercury-arc 
rectifiers  are  preferable  to  any  other  kind  of  converting 
apparatus  owing  to  their  ease  and  simplicity  of  operation. 
Equivalent  motor-generator  sets  require  an  increase  in  the 
line,  service,  transformer  and  meter  investment  and  often 
cause   annoying  line   fluctuations.     In   private   garages   in 
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Cleveland  there  are  now  453  mercury-arc  rectifiers  and  180 
motor-generator  sets.  For  large  public  garages,  however, 
motor-generators  sets  may  be  more  economical. 

Where  rectified  alternating  current  is  used  for  street 
lighting  line  surges  are  likely  to  result,  especially  on  under- 
ground circuits,  so  that  the  lines  should  be  insulated  for 
at  least  twice  their  normal  potential.  Lead-sheathed  cable 
which  has  withstood|^  potential  of  6000  volts  direct  current 
for  vears  has  been  known  to  break  down  when  subjected 
to  a  strain  of  4500  volts  rectified  current. 

The  light  thrown  on  a  screen  from  a  projection  lantern 
operated  by  direct  current  is  clearer  than  that  from  an 
alternating-current  arc.  The  mercury-arc  rectifier  can. 
therefore,  be  used  to  distinct  advantage  in  operating 
moving-picture  machines.  Not  only  is  a  clearer  picture 
obtained,  but  the  energy  consumption  is  reduced,  as  the 
direct-current  lamp  requires  less  energy  for  a  given  light- 
ing effect  than  the  alternating-current  arc.  For  example, 
a  certain  moving-picture  show  in  Cleveland  operating  an 
alternating-current  arc  used  an  average  of  826  kw-hours 
per  week,  including  all  the  lighting  in  the  theater.  Later 
this  lamp  was  replaced  by  a  direct-current  arc,  operated 
through  a  mercury-arc  rectifier,  and  the  average  weekly 
consumption  dropped  ofif  108  kw-hours,  which  shows  a 
decrease  of  13  per  cent  for  the  whole  installation,  or  nearly 
50  per  cent  for  the  arc  alone. 

In  discussing  mercury-arc  applications  Mr.  G.  H.  Stick- 
ney,  of  Schenectady,  N.  Y.,  said  that  for  projection-lantern 
work  the  alternating-current  arc  is  liable  to  fluttering. 
while  the  direct-current  arc  is  punished  by  the  insertion  of 
resistance.  Mr.  Stickney  referred  to  comparative  investi- 
gations of  projector  operation  by  Mr.  Gage,  recently  re- 
printed in  the  Electrical  World. 

Among  new  uses  found  for  rectifier  sets  Mr.  R.  E.  Rus- 
sell, also  of  Schenectady,  N.  Y.,  mentioned  charging  serv- 
ice for  telegraph  batteries,  operation  of  direct-current  sig- 
nals on  steam  railroads,  charging  batteries  for  oil-switch 
operation,  operation  of  photo-engraving  lamps,  supply  for 
electrolvtic  baths,  producing  bleaching  chlorine  for  laun- 
dries, operation  of  X-ray  coils,  etc.  In  answer  to  a  ques- 
tion, ^Ir.  W.  S.  Culver,  of  Schenectady,  said  that  the  cost 
of  arc-lamp  cables  might  be  slightly  higher  when  for  use 
with  rectified  current  than  where  motor-generator  sets  are 
employed. 


being  placed  Opposite  the  present  oul-s  on  the  west  sit  ui 
the  boulevard.  Altogether  135  of  these  posts  will  bi-e- 
quired  for  the  completed  illumination.  The  present  tg. 
sten-cluster  installation  was  selected  by  a  comraitte  of 
judges  after  a  series  of  practical  tests  lasting  more  th  a 
vear,  during  the  course  of  which  installations  of  opennd 
inclosed  carbon-arc  lamps,  metallic-flame  lamps,  white  nd 


Wiring  and  Illumination 


TUNGSTEN  CLUSTERS  ON    CHICAGO'S  LAKE- 
FRONT  BOULEVARD. 


As  an  example  of  civic  lighting  the  new  tungsten-cluster 
illuinination  of  Michigan  Boulevard,  Chicago,  between 
Twelfth  and  Randolph  Streets,  \\'\\\  probably  long  remain 
unequaled  on  any  other  street  or  avenue  in  the  country. 
Few  other  thoroughfares  have  such  advantages  of  setting 
as  huge  blocks  of  buildings  on  one  side,  fronting  opposite 
1 34  miles  of  unbroken  parkway  bordering  a  matchless 
waterfront  like  that  of  Lake  Michigan,  and  the  final  touch 
has  been  added  to  this  scene,  both  by  night  and  by  day. 
through  the  installation  of  the  first  100  or  more  graceful 
six-lamp  standards  bordering  the  park  curb. 

These  cast-iron  pillars,  as  outlined  in  the  Electrical 
World  of  Dec.  22,  1910,  are  19  ft.  6  in.  in  height  and 
are  surmounted  by  a  Renaissance  cap  with  six  richly  orna- 
mented arms  from  each  of  which  are  suspended  loo-watt 
tungsten  lamps  in  12-in.  Alba  globes  at  a  height  of  15  ft. 
above  the  street  level.  The  posts  are  installed  at  intervals 
of  about  80  ft.  along  the  curb  line,  the  illuminated  length 
of  sidewalk  being  nearly  V/^  miles  from  Randolph  Street 
to  Park  Row.  The  row  of  pillars  on  the  park  side  of  the 
street  has  just  been  completed  and   similar  posts  are  now 


Tungsten   Cluster   Lighting   in   Chicago. 

orange  tiaming-arc  lamps,  tungsten  clusters  and  mantle 
lamps  were  put  up  along  sections  of  Michigan  Avenue 
The  new  curb-lighting  posts  were  designed  by  D 
Burnham  &  Company,  architects,  Chicago.  The  inst 
tion  is  being  made  by  the  Board  of  South  Park  Com 
sioners,  which  obtains  electrical  energy  for  lighting 
the  Sanitarv  District  of  Chicago. 


MONOCHROMATIC    LIGHT   AND    VISUAL   ACU 

By  ^1.  LucKiESii. 

Uwing  to  the  fact  that  the  human  eye  is  not  corri 
for  chromatic  aberration,  monochromatic  light  should 
duce  a  sharper  retinal  image  than  light  sources  comii 
used  for  illuminants,  nearly  all  of  which  radiate  en 
throughout  the  visible  spectrum. 

Dr.  Louis  Bell  in  the  Electrical  World  of  May  11, 
gives  some  interesting  results  of  an  investigation  oi 
relative  illuminations  of  mercury-tube  light  and  tuiu 
light  required  to  produce  equal  definition  of  the  chara^ 
on  an  acuity  chart.  He  attributes  the  superiority  of 
cury-tube  light  to  its  monochromatic  character.  This 
approaches  in  spectral  character  more  nearly  to  m 
chromatism  than  the  light  from  a  tungsten  incandes 
lamp,  but  it  is  far  from  monochromatic.  Its  lurainosi 
due  to  four  lines  in  each  of  the  following  regions  ol 
spectrum :  Violet,  blue,  green  and  yellow.  A.  great  pa 
the  total  luminosity  is  due  to  the  two  lines  yellow 
green. 

One  objection  to  Dr.  Bell's  results  is  the  fact  tha 
assumed  the  mercury-tube  light  to  be  monochromatic 
that  he  used  no  strictly  monochromatic  source.  A  se 
objection,  and  a  serious  one  in  the  minds  of  many,  is 
in  Dr.  Bell's  experiments  is  involved  the  question  of 
brightness  of  lights  of  different  color.  Dr.  Bell  assi 
the  correctness  of  the  flicker  photometer  and  explain; 
conflict  of  his  results  and  those  of  Broca  and  Laport 
the  ground  that  their  brightness  measurements  were  r 
with  an  equality-of-brightness  photometer.  That  is,  he 
plies  that  the  flicker  and  equality-of-brightness  met 
would  disagree.  The  investigations  of  Dr.  Ives  indica 
close  agreement  of  the  two  methods  at  working  illu« 
tions,  so  that  Dr.  Bell's  explanation  cannot  be  consifl 
entirely  satisfactory.  It  would  obviously  be  more  sati; 
tory  if  the  question  at  issue — the  superior  defining  P'  ■ 
of  monochromatic  light — could  be  settled  without  intro  - 
ing  the  question  of  methods  of  heterochromatic  photoni'  ,v. 
This  can  be  done,  as  is  shown  below-. 

By  the  use  of  absorbing  solutions  and  glasses  light  5l 
the  same  hue  but  of  different  spectral  character  ma  M 
produced.     For  instance,   the  green  mercury   line  cafW 
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1.  and  thus  a  purely  monoclironiatic  illumination  is 

.  available.     This  green  line  can  be  matched  in  hue 

by   screen  transmitting  tungsten  light  of  correct  propor- 

-ttoi  from  0.500/*  to  o.6ooA».     These  two  screens  over' their 

■ive  sources  produce  a  match  in  hue  so  slightly  dif- 

;ii  degree  of  saturation  that  the  resultant  lights  can 

^     ,, pared  very  accurately  by  the  usual  methods  without 

inviing  any  of  the  difficulties  such  as  would  obtain  in  a 

coijarison  of  the  mercury-tube  light  with  the  light  from 

a  tjigsten  lamp.     .\n  example  of  the  accuracy  of  the  lu- 


Mercury  spectrum. 
Sodium  line. 


F,g.   ;-T 


Screen  A.  "] 

Transmitting 
:-creen   B.    j^ Tungsten 

I  Light. 
Screen  C    J 

Mercury    green    line. 


of  Various  Screens. 


balance  obtained  in  a  particular  case  will  be  given 

'ther  absorbing  media    were  prepared  which  gave 

Hatches  of  hue  of   varying  degrees  of  monochro- 

The  transmission  of  each  of  the  screens  is  shown 

1.     It   must   be   remembered   that    luminosity   and 

cmical  action  have  no  direct  relation ;   the  photo- 

lerely  show  the  extent  of  the  transmission  bands. 

A    consisted    of    potassium    bichromate    and   neo- 

ammonium    nitrate     dissolved     in     water.       This 

-crved  two  purposes.     It  transmitted  only  the  green 

line  (0.546^)  and  it  also  matched  the  sodium  yel- 

by  transmitted  tungsten  light.     From  a  continu- 

tnnn  .source  it  transmitted  two  band.s — one  maxi- 

lug  in  the  green  and  the  other  in  the  red  part  of 

ble  spectrum.     Screen  B  was  an  aqueous  solution 

-sium  bichromate  of  such  density   that   it  matched 

nsniitted    tungsten    light)    the    hue    of    the    sodium 

ine  (0.5893;*).    Screen  C  consisted  of  three  glasses 

■y  transmitted  tungsten   light  matched   in  hue  the 

crcury  line.      When  A  and  B  transmitted  tungsten 

V  were  of  the  same  yellow  hue. 

15  acuity  photometers   were   devised,   one   being   a 

photometer  with  the  grease-spot  field   replaced  by 

opaque  slide  with  similar  black  characters  on  both 

I  he  instrument  used  in  the  first  part  of  the  work 

'  n-  common  form  shown  in  Fig.  2.    L,  L„  are  the 

irces.  c  i.--  an  opaque  black  partition,  b  b  are  mir- 

"1  d  d  are  plane  glass  cells  containing  the  various 

>  or  the  colored  glasses.     .\   double-column   page 

01   :iited  matter  was  placed  M  a  a  and  viewed  with  both 

eye    Approximately  the  same  results  w'ere  obtained  with 

tneeft  eye  alone.     By  viewing  both  sides  of  the  photom- 

ete  field   simultaneously   the    question   of   pupillary    con- 

tracon   (considered  bv   .\she   as  accounting   for  some  of 

theesults  of  Bell)    is  practically  eliminated.     Dr.   Bell, 

hovver,  has  shown  this  to  be  of  minor  importance  by  the 

useU  an  artificial  pupil.     Both  eyes  were  used  in  order 

'o  >prQach  practical  conditions.     The  chart  was  viewed 

fro-  a  distance  of  approximately  i  m. 

le  method  of  procedure  was  as  follows:  The  screens 


were  placed  in  position  and  then  witli  both  sides  of  the 
photometer  field  of  the  same  hue  the  relative  intensities 
of  the  two  sources  were  obtained.  With  no  difference  in 
hue  present,  a  luminosity  balance  was  easily  obtained  by 
either  the  flicker  or  equality-of-brightness  method,  both 
giving  the  same  results.  The  illumination  was  kept  as 
high  as  possible,  .\fter  a  lunn'nosity  balance  was  obtained 
the  acuity  photometer  was  then  placed  at  the  .same  posi- 
tion at  which  the  equality-of-brightness  photometer  was 
stationed.  The  illumination  on  one  side  was  kept  con- 
stant while  that  of  the  other  side  was  varied  imtil  both 
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sides  of  the  acuity  ciian  appeared  equally  distinct.  Then 
the  ratio  of  illumination  on  the  two  sides  was  obtained 
by  means  of  the  inverse-square  law.  This  ratio  is  shown 
in  the  last  column  of  the  accompanying  table.  In  cases  I,  II, 
HI  a  double-column  page  of  type  was  used  as  an  acuity 
chart  and  results  given  are  the  mean  of  many  observa- 
tions made  by  the  writer.  In  every  case  the  more  nearly 
monochromatic  source  required  less  illumination  for  the 
same  distinctness  of  detail.  The  photometers  were  re- 
versed to  eliminate  any  instrumental  errors,  and  in  case 
II,  where  two  tungsten  lamps  were  used,  it  was  possible 
to  reverse  the  absorbing  screens,  thus  eliminating  any 
prejudice.  A  sodium  flame  was  so  devised  that  it  burned 
quite  steadily.  This  was  used  as  a  monochromatic  source, 
it  having  only  a  double  line  in  the  visible  spectrum  at 
0-5893''-  This  monochromatic  yellow  was  matched  in  hue 
by  screen  A,  which  transmitted  light,  as  shown  in  Fig.  i. 
Several  other  experiments,  which,  however,  were  not  free 
from  hue  ditYerence,  showed  an  advantage  in  favor  of  the 
more  nearly  monochromatic  source.  Case  II  is  interest- 
ing inasmuch  as  neither  screen  was  monochromatic.    How- 


Fig.  2 — Biinsen  Photometer. 

ever,  screen  A.  which  transmitted  two  bands,  and  there- 
fore two  maxima,  gave  poorer  definition.  Several  ob- 
servers were  asked  to  make  settings  in  cases  I,  II,  III.  and 
there  was  no  doubt  in  regard  to  the  side  of  the  acuity  chart 
which  was  more  clearly  defined. 

To  check  these  results  it  was  decided  to  use  a  better 
acuity  object  (which  was  in  use  for  another  investigation 
when  the  above  experiments  were  being  made)  and  to  ask 
several  experienced  observers  to  make  some  settings.  The 
chart  at  a  a.  Fig.  2.  was  removed  and  a  white  matt  surface 
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was  substituted.  The  visual-acuity  object  devised  by  Dr. 
Herbert  E.  Ives,  and  described  in  the  Electrical  World 
for  April  14,  1910.  was  placed  in  front  of  the  acuity  pho- 
tometer at  c  This  acuity  object  consists  of  two  black-line 
gratings  (240  lines  per  inch)  placed  face  to  face.  By 
means  of  a  graduated  drum  on  a  micrometer  screw  the 
relative  angular  positions  of  the  gratings  can  be  changed 
and  secondary  lines  of  any  spacing  or  size  may  be  ob- 
tained. For  all  spacing  of  the  lines  the  total  flux  of  light 
remains  constant.  The  illumination  at  a  a  in  this  case  was 
3  ft. -candles,  and  the  transmission  of  the  acuity  object 
being  0.2  the  resultant  brightness  of  the  matt  surface 
was  equivalent  to  that  produced  by  an  illumination  of  0.6 
ft.-candle,  which  was  lower  than  desired  owing  to  the 
absorption  of  the  acuity  object,  but  with  the  apparatus  as 
set  up  it  was  inconvenient  to  obtain  a  greater  illumination. 
Without  any  hue  difference  this  rather  low  illumination 
was  not  objectionable.  Dr.  Herbert  E.  Ives  and  Dr.  P.  \V. 
Cobb  kindly  volunteered  to  make  some  observations,  and 
the  writer  takes  this  opportunity  to  thank  them  for  their 
helpful  assistance. 

The  procedure  was  as  follows :  The  side  illuminated  by 
green  tungsten  light  was  screened  ofif  and  the  object  illu- 
minated by  the  green  mercury  line.  The  drum  of  the 
acuity  object  was  turned  imtil  the  lines  became  so  small 
that  they  just  disappeared  or  vice  versa.  A  mean  of  ten 
settings  was  obtained  by  each  observer.  Each  observer 
then  set  the  drum  at  the  mean  value  which  he  obtained, 
and  with  green  tungsten  light  (screen  c)  illuminating  the 
object  the  illumination  was  varied  until  the  lines  just  ap- 
peared or  disappeared.  A  mean  of  ten  settings  of  the 
tungsten  lamp  was  then  taken  for  each  observer.  Then, 
with  the  apparatus  as  set  up,  the  drum  of  the  acuity  test 
plate  turned  until  the  lines  were  no  longer  visible,  each 
observer  made  ten  settings  for  equality  of  brightness.  No 
difficulty  was  experienced  in  this  because  there  was  no  hue 
difference  in  the  photometer  field.  This  latter  point  was 
further  tested  by  a  comparison  of  the  results  obtained  by 
the  three  observers  v.'ith  a  very  sensitive  equality-of- 
brightness  photometer.  There  was  only  i  per  cent  differ- 
ence in  the  readings  of  the  observers  obtaining  the  highest 
and  lowest  values  of  the  relative  illumination  of  the  two 
sides  of  the  photometer  field.  Measurements  with  a  flicker 
photometer  showed  the  same  agreement.  This  method  af- 
fords a  very  accurate  acuity  test  and  some  surprising  re- 
sults were  obtained.  These  results  are  given  in  case  IV 
in  the  table.  Dr.  Cobb  and  the  writer  required  approxi- 
mately fiz'c  times  as  much  illumination  on  the  side  of 
the  photometer  field  illuminated  by  the  tungsten  light 
through  screen  c  as  was  required  on  the  side  illumi- 
nated by  the  green  mercury  line.  Dr.  Ives  required 
only  one-third  more  light.  The  much  greater  illumina- 
tion required  by  Dr.  Cobb  and  the  writer  as  compared  with 
the  much  less  illumination  required  by  Dr.  Ives  is  possibly 
explained  in  the  following  manner  as  suggested  by  Dr. 
Ives.  All  three  observers  wore  glasses;  Dr.  Ives  wore 
very  strong  concave  lenses,  while  the  two  other  observers 
wore  weaker  glasses  either  to  correct  for  astigmatism  or 
far  sight.  Now  a  concai'e  non-achromatic  glass  lens  in 
combination  with  the  convex  non-achromatic  lens  of  the 
eye  of  lower  dispersion  than  glass  tends  to  form  an  achro- 
matic combination.  That  is,  the  concave  glasses  would 
tend  to  move  the  focus  for  blue  rays  further  back  than 
it  would  move  the  focus  for  red  rays,  thus  decreasing  the 
natural  chromatic  aberration  of  the  eye.  Convex  lenses 
would  increase  the  distance  between  the  points  where  the 
red  and  blue  rays  focus.  The  measurement  of  brightness 
by  acuity  is  certainly  beset  with  difficulties  and  uncer- 
tainties when  three  observers  whose  vision  is  corrected  by 
the  best  skill  of  the  optician  differ  in  acuity  measurement 
by  several  hundred  per  cent. 

It  was,  of  course,  possible  that  pupillary  contraction 
could  account  for  the  much  greater  definition  obtained  in 


the  above  experiment,  as  the  two  sides  of  the  fieldvere 
not  viewed   simultaneously   and   as   no   artificial  pup  was 
used.     This   point   was   therefore   investigated   sepatcly. 
The  mirrors   of  the   photometer   were   shifted  so  th  tht 
two  sources  illuminated  the  same  spot  on  a  a.  Fig.  2.  The 
two  sides  of  the  photometer  were  brought  to  a  lumi  sity 
balance  by  inserting  the  opaque  screen  c.     The  scree  was 
now   removed   and   the   sources  were   alternately  seined 
offj  so  that  the  writer  viewed  first  the  field  illumina'  '- 
the   green    mercury    line   and    then    by    the    tungsten 
through    screen    c.     The   pupil    was   examined   by  ai  : 
observer   through   a   magnifying   glass,   and   no  movi,ier 
whatever  of  the  iris  was  detected,  although  the  tesw:- 
repeated  several  times  with  the  details  varied.    This  n 
that  pupillary  contraction  is  not  the  explanation. 

Another  experiment  was  carried  out  which  ilhi.' 
the  obvious  fact  that  brightness  values  obtained  b 
acuity  method  cannot  be  added.  The  acuity  object 
tioned  above  was  illuminated  from  the  rear  side  by  a 
slen  lamp  through  an  opal  glass.  The  object  was  v 
through  a  purple  glass  and  a  number  of  acuity 
ings  were  taken.  A  yellow  glass  was  now  con 
with  the  purple  glass,  making  a  red  combination,  ar 
acuity  actually  increased.  The  yellow  glass  absorb 
the  blue  of  the  purple,  thereby  considerably  decreasii 
brightness,  yet  the  acuity  actually  increased.  Acuit 
increased  when  the  object  was  viewed  tlirough  a 
green  glass  added  to  the  purple  glass.  The  signal 
glass  absorbed  all  the  red  of  the  purple,  producing  b 
lower  brightness  than  the  original  purple.  This  an 
to  saying  that  in  some  cases  a  red  light  added  to  ; 
light  will  give  less  acuity  than  either  light  source 
This  fact  is  an  obvious  one,  yet  it  shows  that  for 
purposes  for  which  light  is  used  the  acuity  method 
give  misleading  results  and  would  offer  an  unfair 
parison.  A  very  small  part  of  our  "seeing"  is  done  1 
servation  of  fine  detail  and  much  by  observation  of  ( 
ences  of  light,  shade  and  color. 

While   it  seems  to  some  that  the   acuity  method 
only  valid  one,  it  must  be  remembered  that  in  the  c;   1 1 
general    illumination   the    results   obtained   by   this  ni  twi 
would  not  give  a  correct  measure  of  luminosity.     I  'I' 
case  of  general  illumination  the  eye,  as  a  rule,  is  cone 
with  the  vision  of  comparatively  large  surfaces  whicl 
sent  a  low  degree  of  brightness-difference  between  or  ■• 
other,    and   not   with    minimal-sized   detail   presentin  (he 
highest  practical  contrast  as  reading  print.    The  fac  hat 
monochromatic  light  produces  a  more  distinct  retinal   Vf.^ 
does  not  argue  that  it  is  the  better  light  for  constat 'Jje 
in  distinguishing  fine  detail.    This  advantage  may  be 
than  offset  by  a  possible  destruction  of  the  ability  t' 
criminate  colors.    A  thorough  study  of  physiological 
of  monochromatic  light  may  show  it  to  be  more  disti 
to  the  other  functions  of  the  eye  than  lights  which 
nearly    approach    in   spectral    character   the   natural  ?ii< 
under  which  the  eve  has  evolved. 


ELECTRIC  WIRING  AND  ILLUMINATION  ( 
LONDON  AUTOMOBILE  CLUB. 


In  the  Royal  Automobile  Club,  which  was  rd 
opened  in  London,  particular  attention  was  paid  t  t"' 
wiring  and  lighting  installations  in  order  that  the  r  vii 
might  be  in  harmony  with  the  interior  architectural  e  cts. 
A  view  of  the  main  hall,  which  is  decorated  throughi  '"■ 
the  style  of  Louis  XV,  is  given  in  Fig.  i.  For  the  lis'"? 
of  this  hall  use  is  made  of  both  candelabra  and  bra  its, 
the  place  of  the  candles  being,  of  course,  taken  by  el  ^f'' 
candle  lamps.  The  same  idea  is  followed  out  in  the  her 
main  rooms  with  excellent  results.  In  the  swimming  ''"■ 
for  instance,  massive  Greek  bronze  pendants  of  trian-W'" 
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sh  e  with  a  lamp  at  each  corner  are  used,  the  effect  being 
ve  striking,  while  standards,  also  of  Greek  pattern,  are 
pl;ed  near  the  edge  of  the  bath.     For  lighting  the  hatli 

j(5f that    is,    the    water — metallic-filament    lamps    sunk 

in  he  cornice  are  used,  the  result  of  which  arrangement 
ca  be  seen  in  Fig.  3.  The  racquets  courts,  too.  presented 
an  ueresting  problem  from  the  lighting  point  of  view.     It 


The  energy  is  delivered  as  direct  current  at  no  volts  for 
lighting  and  220  volts  for  motor  service. 

The  supply  mains  come  into  a  special  chamber  where 
switches  and  fuses  are  fitted,  and  thence  pass  to  the  intake 
chambers.  One  of  these  is  provided  for  each  of  the  two 
supply  sources.  They  consist  of  a  good-sized  fireproof 
room     (securely    locked)     and     contain     the    double-pole 


Fig  1 — The   Great   Hall   from   the   Platform. 

"urse,  necessary,  in  order  that  play  be  possible,  that 
'  shall  cast  no  shadow.  This  condition  was  at  last 
1  after  some  trouble  by  using  lamps  suspended  from 
mg  and  placed  in  a  reflecting  trough  inverted  so 
the  light  is  thrown  downward.  The  most  suitable 
■  f  these  troughs  was  determined  by  experiment,  and 

ii  ai  only  after  several  heights  had  been  tried  that  the 

onlat  last  reached  was  chosen. 
.'*  regards  the  electrical  equipment,  great  care  has  been 

taVn  to  prevent  all  lamps  being  thrown  out  of  service  at 

ontinie.    For  this  reason  two  separate  sets  of  mains  from 


Fig.  3— The  Swimming  Bath. 

switches  and  fuses  controlling  the  sub-main  circuits.  These 
are  fixed  on  marble  boards  fastened  to  iron  framing  to 
which  are  also  fitted  watt-hour  meters  for  determining  the 
energy  consumption  in  various  parts  of  the  building.  A 
view  of  one  of  these  boards  is  shown  in  Fig.  4. 

The  general  arrangement  of  the  supply  is  as  follows: 
The  building  is  divided  approximately  into  two  halves,  each 
half  having  an  entirely  separate  intake  chamber.  Each 
room  is  lighted  from  both  mains  so  that  should  one  of  the 
supply  company's  mains  break  down  the  whole  of  the  build- 
ing would  still  be  lighted.    Moreover,  all  the  corridors  and 
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Showing    Connections    of   the    Fire   Alarm    System. 


th«St  James  &  Pall  Mall  Electric  Light  Company's  sys- 
iei.enter  the  building  at  two  separate  places,  each  cable 
reaving  energy  from  an  entirely  distinct  source  of  sup- 
pl>  In  one  case  the  energy  comes  directly  from  Carnaby 
St^et  generating  station  and  in  the  other  through  a  sub- 
stapn  from  the  generating  station   at  St.  John's  Wood. 


halls  are  lighted  from  a  special  fire-alarm  circuit,  details 
of  which  are  given  below.  The  mains  from  the  intake 
chamber  to  the  main  boards,  and  from  the  main  boards  to 
the  sub-boards  are  paper-insulated,  lead-covered  and 
armored,  and  are  run  up  special  shafts  along  adjacent 
staircases.     These  shafts  are  easily  available  should  it  be 
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necessary  to  inspect  the  cables.  At  each  intake  point  ar- 
rangements are  made  for  a  three-wire  lighting  service 
and  a  two-wire  motor  service. 

-Vn  ingenious  method  is  employed  for  controlling  the 
pilot  lighting.  The  leads  on  one  pole  are  split  and  pass  in 
parallel  through  a  two-way  switch.  One  side  of  this 
switch  controls  the  energy  supplied  to  the  various  lamps 
through  sub-distribution  boards  and  special  local  switches 
in  the  ordinary  way;  the  other  side  of  the  switch  controls 
the  energy  supplied  to  the  lamps  directly  through  the  sub- 
distribution  boards  and  the  other  portion  of  the  local 
switches.  The  pilot  circuits  on  one  side  are  also  con- 
trolled by  a  single-pole  switch,  which,  in  its  normal  position, 
is  held  off  by  a  catch.  When  the  fire  alarm  is  sounded  by 
means  of  push  buttons  in  any  part  of  the  building,  the  coil 
of  the  switch  is  energized  and  the  catch  is  pulled  off.  The 
switch  then  falls  by  gravity  and  connects  in  circuit  the  pilot 
lamps  throughout  the  staircases,  corridors,  etc.,  of  the  build- 
ing. There  are  eight  pilot  circuits,  controlled  as  explained 
above  by  a  50-amp  triple-pole  switch  and  fuses.    The  cut-in 


switch  arrangement  is  indicated  diagrammatically  in  Fig.  3. 

There  are  fifty-two  general  lighting  circuits  controlled 
from  these  boards,  some  of  which  receive  energy  from  the 
Carnaby  Street  mains  and  some  from  the  substation.  All 
these  circuits  have  a  rating  of  100  amp;  twelve  of  them 
supply  energy  to  the  basement,  which  is  metered  sepa- 
rately and  charged  on  a  special  rate.  There  are  also 
twelve  motor  circuits  receiving  energy  at  220  volts  for 
working  the  elevators  and  fans,  and  two  iio-volt  circuits, 
one  for  supplying  energy  to  the  cinematograph  in  the  lec- 
ture theater  and  the  other  to  apparatus  in  the  photograph- 
room. 

From  the  sub-boards  the  wires  are  run  in  steel  screwed 
•  conduit  placed  under  the  floors.  Where  the  conduit  enters 
the  draw-in  boxes  it  is  fitted  with  brass  bushings.  The 
draw-in  boxes  are  easily  accessible  through  traps  in  the 
floor  and  are  fitted  with  flush  lids.  All  the  conduit  has 
been  laid  down  to  be  electrically  continuous  throughout. 
The  conduit  is  grounded  at  each  intake  room  and  distribu- 
tion board  by  a  cable  connected  to  the  nearest  water  pipe. 
It  was  tested  for  continuity  by  ringing  an  electric  bell 
through  it.  All  the  conduit  is  of  ample  size  for  the  wires 
it  carries,  and  to  insure  that  repairs  could  easily  be  made 
if  necessary  every  wire  was  pushed  into  the  conduit. 

The  distribution  boards  are  contained  in  cast-iron  cases 
lined  with  uralite  and  are  sunk  in  the  walls.  The  fuses  are 
carried  on  marble  panels,  the  two  poles  being  carefully 
separated.  Tubular  fuses  of  lo-amp  rating  are  used  on 
all  the  lighting  boards.  Front  connections  are  employed 
in  every  case,  and  great  care  has  been  taken  to  keep  the 


conduits  receiving  energy  from  different  sources  of  : in 
entirely  separate.  The  two  runs  of  conduit  are  placed uue 
apart  under  the  floor,  while  no  switch  or  fitting  on  01  cir- 
cuit is  within  6  ft.  of  any  switch  or  fitting  on  the  othi  cir- 
cuit. The  distribution  boards  of  the  general  lightin  and 
of  the  pilot  lighting  are  placed  so  far  apart  that  ntnan 
working  on  one  can,  even  intentionally,  touch  the  ler. 
Moreover,  the}'  are  divided  into  two  halves,  so  that  hile 
the,  fuses  can  be  replaced  only  by  the  electriciar  t) <■ 
switches  can  be  turned  on  or  oft"  by  the  ordinary  atten  1 

To  make  further  separation  the  two  sets  of  circui 
ceiving   energy   from  the  two   sources   of   supply  arc 
vided  with   different  colored   wires,   red  and   black    i 
used  on   one   circuit  and   blue   and  yellow  covered    - 
on  the  other. 

The  switches  throughout  the  building  are  of  the 
type,  with  the  exception  of  those  on  the  service  and 
floors;  Lundberg  plugs  are  used  throughout,  and  \ 
heating  circuits  are  employed  a  device  is  employed  tc 
vent  the  heating  plug  being  inserted  in  the  lighting  s 
and  vice  versa. 


RECENT  TELEPHONE  PATENTS. 


CONNECTING  CALL  CIRCUIT. 

It  is  probably  well  recognized  that  one  of  the  poin 
tlie  common  battery  switchboard  which  merits  imp 
ment  is  the  device  for  recalling  the  operator  after  a 
nection  is  established.  The  percentage  of  calls  in  \ 
such  a  recall  is  necessary  is  small,  yet  most  telef 
users  have  experienced  inconvenience  at  some  tini 
other  due  to  inability  to  attract  the  attention  of  the 
ator. 

In  a  patent  recently  granted  Mr.  R.  H.  Mansoi 
Elyria.  Ohio,  the  disconnection  has  been  placed  absol 
under  control  of  the  subscribers.  To  this  end  the  invi 
arranges  the  cord  circuit  so  that  both  plugs  may  be 
connected  by  means  of  cut-off  relays.  These  relay: 
spond  to  a  vibration  of  the  hook  switch,  provided  a 
determined  and  sufiicient  time  has  elapsed  since  the  e 
lishing  of  the  connection.  A  slow-acting  relay,  held 
by  a  dashpot,  controls  the  circuits  and  no  flashing  ha; 
effect  until  it  has  completed  its  travel.  When  the 
ends  are  cut  off,  each  line  involved  returns  to  normal 
dition  as  though  not  connected  and  ready  for  other 
The  operator  removes  the  plugs  at  convenience,  ' 
everything  returns  to  normal.  The  Dean  Electric  ( 
pany  is  assigned  this  patent. 

COOLED  TRANSMITTER. 

Messrs.  C.  E.  Enger  and  G.  Holmstrom,  of  Svvi 
have  patented  a  transmitter  cooled  by  a  high-resisl 
heat-absorbing  liquid.  A  vessel  is  arranged  in  the 
of  the  transmitter  casing  and  the  back  ends  of  the  statio 
electrodes  protrude  through  the  wall.  As  the  electi 
are  bored   out   the   liquid   fills   the   space  within  them. 


Letters  to  the  Editor. 

Depreciation. 

To  the  Editor  of  the  Electrical  World : 

Sir  :— Referring  to  Mr.  H.  G.  D.  Nutting's  article  in 
issue  of  Aug.  5,  it  would  be  interesting  to  know  what  le 
author  means  by  the  "value  in  dollars"  graphically  et 
forth  in  his  curve  reproduced  on  the  next  page.  II'* 
always  thought  that  the  value  of  a  thing  was  the  prii  •' 
would  fetch.    If  such  is  the  case  I  cannot  see  how  thee  ■'« 


comes  to  have  so  many  kinks  and  sharp  corners, 


forb- 


viously  the  sale  value  or  replacement  value  is  not  sul  c| 
to  any  sudden  variations  arising  from  the  depreciatio  '> 
the  apparatus. 


-I  19,  191 1. 
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haps  the  explanation  of  this  anomaly  is  that  Mr. 
iij;  meant  to  say  "utility"  instead  of  "value  in  dollars," 
the  curve  would  become  clear  and  enlightening.  It 
uever,  hopeless  to  try  to  measure  utility  in  dollars, 
lollar  will  no  more  measure  utility  than  a  yard- 
will  measure  weight  and  for  the  same  reason.  The 
1  is  that  a  measure  must  have  the  same  physical  di- 
ms as  the  quantity  it  measures.  Thus  the  unit  of 
I  must  have  the  dimensions  (L),  and  the  unit  of 
;  must  have  the  dimensions  (MLT"'),  simply  because 
are  the  dimensions  of  the  quantities  they  measure. 

\\;i[  are  the  physical  dimensions  of  utility?    Does  anyone 

hw?    Take  the  case  of  the  Corliss  engine  cited  by  Mr. 

Nting;  its  utility  depends  upon  its  etficiency,  its  size,  its 
.-ind  many  other  things.  Hence  the  physical  dimen- 
'f  its  utility  (were  it  measurable)  would  be  very  corn- 
ed and  would  probably  involve  L.  M  and  T  in  compli- 
powers.  This  complex  quantity  cannot  be  measured 
iars  because  the  physical  dimensions  of  a  dollar  are 
of  a  mere  number.  X'alue  as  defined  in  modern 
-  on  money  is  also  a  mere  number  and  therefore,  un- 

Ul   utility,  is  capable   of  expression   in   money,   which   is. 

in^ct,  its  measure, 
he  writer  takes   the   liberty   of   making   this   criticism 

b<iuse  much  of  the  existing  literature  on  depreciation  is 

!ii  red  by  lack  of  appreciation  of  the  nature  of  value  and 

especially  by  forgetting  that  money   is  a  measure 

erefore  subject  to  the  physical  laws  that  govern  all 


York-. 


\\'iLLi.\M  A.  Del  ^I.\r. 


Editor  of  the  Electrical  World: 
The  article  by  Mr.  H.  G.  D.  Nutting  on  'Deprecia- 
m  the  Aug.  5  issue,  brings  out  an  interesting  point 
-lion  to  the  rate  of  advance  of  depreciation. 
,  nas  been  assumed  by  many  engineers  that  a  compound 
iarest  sinking-fund  curve  is  a  proper  one  to  use  in  fixing 
pi^ent  values  of  depreciated  physical  property.      But  this 
y&y  no  means  the  universal  view. 
Tr.  Nutting  apparently  believes  the  sinking-fund  curve 
■      roper  method  and  applies  it  in  the  depreciation  curve 
article,  between  the  points  A  and  B.     This  curve  is 
■  -•   interesting  because  it  conforms  with  inany  conditions 
o)»ctual  experience.      Xow  let  us  look  at  the  entire  curve 
ft,-n  D  to  F.     The  part  D  A  B  i&  convex  upward :  the  part 
B'^  is  nearly  straight,  and  C  E  F  is  convex  upward.     Look- 
iaat  the  part  A  B  C  E,  it  is  concave  upward. 

1  D  is  the  initial  value — or  perhaps  some  point  between 
D  nd  A — and  F  is  the  final  value,  then  it  is  interesting  to 


see  what  type  of  uniform  curve  or  line  represents  the  actual 
depreciation  most  closely. 

A  sinking-fund  curve  from  D  ot  A  to  F  would  not  agree 
with  the  actual  curve  Mr.  Nutting  has  drawn,  except  per- 
haps at  the  ends.  It  would  be  much  too  high  near  the  cen- 
ter, over  B  and  C.  A  straight  line,  however,  starting  just 
above  D  and  passing  slightly  below  A,  over  and  parallel  to 
B  C,  under  E  and  intersecting  tiie  line  F  G  just  beyond  F, 
would  compare  favorably  with  the  actual  curve. 

In  other  words,  the  actual  curve  more  closely  approxi- 
mates a  straight  line  than  a  sinking-fund  curve.  Thus  it 
tends  to  uphold  the  straight-line  theory  rather  than  the 
curve  theory. 

T   quite   agree  witli    Mr.   Nutting  that   no   set  method   or 


Curve  Showing   [Depreciation   of  Apparatus. 

theory  of  depreciation  fits  every  sort  and  kind  of  condition, 
but  in  the  case  of  a  going  public  utility  I  believe  a  straight 
line  more  nearly  represents  the  advance  of  depreciation  and 
is  a  better  guide  to  present  value  than  the  sinking-fund 
curve.  If  physical  property  does  depreciate,  in  fact,  in  a 
manner  which  causes  present  values  to  coincide  with  the 
curve,  the  connection  is  a  mere  coincidence  and  not  one  of 
actual  relationship.  On  the  other  hand,  the  straight-line 
theory  is  supported  by  strong  economic  arguments. 

Perhaps  the  underlying  reason  for  the  use  of  the  sinking- 
fund  method  is  its  economy.  Many  assume  that  the 
straight-line  method  is  not  economical  because  there  will  be 
no  interest  on  the  fund.  This  is  not  the  case  and  the 
straight-line  method  may  have  the  advantage  of  interest  on 
the  fund  as  much  as  in  the  other  method.  On  the  score 
of  average  annual  assessments  to  cover  depreciation  there 
is  little  difference  in  cost  between  the  two  methods,  with  a 
slight  advantage  in  favor  of  the  straight-line  method. 

Chicago,  III.  Frank  F.  Fowle. 
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Generators,  Motors  and  Transformers. 

•notuig-Citrrent  Commutator  Motor. — Oss.\xx.\. — 
-  v:onclusion  of  his  paper  on  the  design  of  single-phase 
ccimutator  motors  with  special  reference  to  heavy  trac- 
«'.  The  author  gives  a  series  of  formulas  for  dimen- 
si'mg  the  usual  single-phase  commutator  motors  with 
rerrence  to  sparking  while  starting  or  running  and  with 
re^rence  to  the  other  characteristic  features  of  the  motors 
U'er  discussion.  The  author  concludes  that  the  series 
"lor  IS  superior  to  the  repulsion  motor.  This  superiority 
oihe  series  motor  is  found  to  rest  in  the  fact  that  at  full 
'0||ue  it  can  run  sparklessly  at  a  speed  far  above  syn- 
u'T'^'"  (^t  three  or  four  times  synchronous  speed). 
Vh  the  repulsion  motors  under  discussion  this  is  not 
P<5ible  and  this  is  the  reason  of  their  inferiority,  but  this 
^^  'Id  disappear  at  once  if  means  could  be  found  of  operat- 


ing at  speeds  other  than  synchronism.  For  heavy  traction 
a  lower  frequency,  say,  15  cycles  per  second,  is  better  than 
a  higher  one,  say,  25. — Elek.  Zeit.,  June  23. 

Comparative  Ratings  of  Alternators. — B.  G.  La.m.me. — 
A  long  paper  illustrated  by  numerous  diagrams  in  which 
the  author  discusses  some  of  the  popular  misconceptions 
regarding  the  relative  polyphase  and  single-phase  outputs 
which  can  be  obtained  from  a  given  winding,  and  then 
gives  a  'correct  summary  of  the  comparative  ratings  of 
alternators  for  polyphase  and  single-phase  currents. 
Three-phase  windings  and  six-phase  windings  are  first 
discussed.  A  comparison  is  made  of  single-phase  and 
three-phase  ratings  on  the  basis  of  equal  losses  in  a  given 
coil  or  group  and  on  the  basis  of  equal  total  armature 
copper  loss.  Two-phase  and  three-phase  ratings  are  then 
compared  and  single-phase  ratings  from  two-phase  wind- 
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ings  are  discussed.  A  comparison  is  made  of  the  per- 
missible alternating-current  and  direct-current  outputs 
from  the  same  armature  winding.  Up  to  this  point  only  the 
armature  copper  losses  are  taken  into  account.  Ihe  author 
then  discusses  the  field-coil  heating.  Among  the  various 
types  of  alternating-current  windings  the  three-phase  true 
star  type  of  winding  is  the  one  which,  in  general,  lends 
itself  to  best  advantage  to  the  various  types  of  alternat- 
ing-current machinery.  Where  windings  other  than  the 
true  star  winding  are  used  there  is  usually  some  condi- 
tion which  is  more  important  than  the  output.  The  author 
gives  some  of  the  principal  applications  of  the  different 
types  of  windings,  especially  closed-coil  windings,  three- 
phase  star  windings  and  delta-type  windings. — Elec.  Jotir- 
tial.  August. 

Lamps  and  Lighting. 

Radiant  Efficiency  of  Arc  Lamps. — H.  P.  Gage. — An 
abstract  of  a  paper  read  before  the  American  Physical 
Society.  The  object  of  the  investigation  was  to  determine 
the  radiant  efficiency  of  arc  lamps  and  the  mechanical 
equivalent  of  light.  The  definition  used  for  radiant  effi- 
ciency is:  Ratio  of  energy  of  the  visible  part  of  the  spec- 
trum to  total  energy  radiated  =  L  -^R.  Using  the  sym- 
bols R  =  total  energy  radiated,  IV  =  energy  passing 
through  an  8-cm  layer  of  water,  L  =  energy  in  visible  part 
of  spectrum.  The  ratio  L/R  or  IV/R  was  obtained  by  a 
slight  modification  of  the  method  of  Angstrom.  After  dis- 
persing the  spectrum  of  a  light  source  the  infra-red  was 
removed  by  an  opaque  screen.  The  light  was  then  reas- 
sembled by  a  mirror  to  a  white  spot.  The  energy  of  the 
white  light  was  compared  by  means  of  a  radiomicronieter 
with  white  light  of  equal  intensity  and  like  color  from 
the  same  source  which  had  not  been  robbed  of  its  infra- 
red. In  some  cases,  owing  to  the  small  value  of  L  com- 
pared with  R.  L  was  compared  with  the  intermediate  quan- 
tity W.     The  most  imjjortant  results  follow : 


Efficiencv. 

L/R  per 

Cent. 


8  to  12  de- 
pending on 
current 
6.5  to  8 .  5 


Light 

Equivalent. 

Candles 

per  Watt. 


Positive  crater,  right-angle  carbon  arc 

Right-angle  lamp,  alternating  current 

Yellow  flame  arc 

Yellow  flame,  arc  stream 

Brilliant  white 

Hefner,    recalculated    from    Angstrom    for   limit 

0 .  68," 

Nemst  lamp  viewed  through  CuSOi  solution 


The  greatest  efficiency  of  39  per  cent  was  found  in  the 
case  of  the  arc  stream  between  yellow-flame  electrodes, 
the  tips  being  shaded.  The  light  equivalent  was  found  to 
to  be  as  high  as  30  candles  per  watt  with  white  light  and 
almost  40  candles  per  watt  with  light  distributed  more  in 
the  visually  intense  part  of  the  spectrum.— P/rv,s,  Rci'ieiw. 
June. 

Lamp  Characterstics.—M.  Tappley, — The  conclusion  of 
his  article  giving  various  notes  on  electric  lamps.  The 
author  deals  with  the  rating  of  arc  lamps  and  gives  tables 
of  the  usual  candle-power  units  in  which  different  kinds 
of  incandescent  and  arc  lamps  are  being  made.  He  then 
deals  with  ageing  and  with  burning  hours  and  gives  the 
following  formula  for  the  most  economical  life  of  a  fila- 
ment lamp,  assuming  constant  wattage  and  steady  decay 
of  candle-power.  Best  life  in  hours  for  minimum  cost  per 
1000  fe 


cp-hour  = 


(^' 


1  + 


0.002  Cr 


where     w  = 


piv      \    \  ks 

w^attage  of  lamps;  2p  =  cents  per  kw-hour;  2  fe  =  cost  of 
lamp  (in  cents);  C  =  initial  candle-power;  c  =  candle- 
power  after  t  hours;  r  =  pwt ;  s  =  C  —  c.     He  finally  gives 


data  on  the  usual  voltages  and  currents  for  incandt  ent 
and  arc  lamps.  He  states  that  it  is  not  generally  re,  zed 
how  considerably  the  power- factor  of  a  pure  lighting  )ad 
may  depart  from  unity.  The  power-factor  of  filament  nps 
is  practically  100  per  cent,  but  few  arc  lamps  h;:  a 
power- factor,  terminal  to  terminal,  higher  than  8' per 
cent,  or  rarely  90  per  cent,  while  in  many  instance  the 
figure  falls  to  70  per  cent;  the  power- factor  of  the  a-  it- 
self, is  usually  from  85  per  cent  to  90  per  cent.  In  ge:-al, 
80  per  cent  may  be  assumed  for  the  power-factor  oth. 
whole  arc  lamp  and  90  per  cent  for  that  of  the  arc  ;'i» 
The  power-factor  of  a  mercury  arc  is  from  80  per  cei  ti 
85  per  cent,  while  that  of  a  nitrogen-vapor  tube  mi  Ijr 
90  per  cent  or  more. — Lond.  Elec.  Review,  July  28. 

Neon  Luminescent  Lamp. — G.  Claude. — A  F 
Academy  paper  in  which  the  author  discusses  some  fu 
developments  of  his  neon  lamp.  With  the  Moore  lai 
is  necessary  to  provide  a  valve  which  introduces  at  re 
intervals  new  gas  into  the  tube.  This  the  author  eiii 
ored  to  avoid  with  the  neon  lamp.  He  found  tha 
troubles  are  essentially  due  to  a  vaporization  of  the 
trodes.  Interesting  data  are  given  of  deposits  resi 
therefrom  and  the  discovery  of  helium  in  exhausted  t 
He  found  that  all  that  is  necessary  is  to  preveni 
vaporization  of  the  electrodes,  and  this  is  possible  by 
ing  them  large  enough.  He  states  that  it  is  now  poi 
to  make  neon  tubes  of  a  length  of  from  5  m  to  6  n> 
specific  power  consumption  being  0.8  watt  per  ca 
power. — L'Industric  Elec,  July   10. 

Generation,   Transmission   and    Distribution. 

Alternating-Current  Motors  for  Elevator  Servi 
A.  G.  POPCKE. — An  article  on  the  selection  of  alterna 
current  motors  for  elevator  service.  With  the  diar 
of  the  elevator  drum,  the  speed  of  the  car  and  the  11 
anced  load  known,  in  selecting  a  motor  it  is  necessai 
determine  the  required  horse-power  and  the  motor  ,';■ 
The  author  gives  two  diagrams  from  which  both 
horse-power  and  the  speed  can  be  easily  found  and  1 
numerical  examples  of  the  points  of  these  diagrams, 
practice  it  has  been  found  that  squirrel-cage  motor 
sizes  up  to  20  hp  are  satisfactory  for  elevator  service 
speed  of  720  r.p.m.  has  been  found  to  be  most  desir 
Therefore,  eight-pole,  6o-cyc!e  motors  of  the  squirrel- 
type  are  mostly  used  for  this  kind  of  service.  Whe 
starting  current  of  2.5  times  full  load  is  objectionable 
when  the  size  of  the  motor  exceeds  20  hp  a  wound 
ondary  motor  is  commonly  used. — Elec.  Journal.  Au 

Abnormal  Pressure  Rises  on  High-Tension  Altenu 
Circuits. — J.  R.  Dick. — The  author  first  gives  a  mecl 
cal  analogy  of  the  phenomenon  of  resonance  and 
discusses  methods  of  preventing  resonance.  He  then  t 
up  pressure  rises  produced  on  closing  a  circuit  contai 
capacity  and  inductance.  These  phenomena  are  c 
loosely  ascribed  to  resonance,  which  is  misleading, 
make  use  of  a  mechanical  analogy,  they  are  closely 
to  the  impact  of  a  load  on  an  elastic  body.  Finally  he 
cusses  pressure  rises  on  switching  off  heavy  curr 
These  are  frequently  spoken  of  as  being  due  to  reson; 
but,  although  oscillations  are  produced  when  a  heavy 
rent  is  broken,  there  can  be  no  resonance,  as  the  oru 
forced  vibration  has  ceased  with  the  breaking  of  the 
rent.  A  mechanical  analogy  is  that  of  striking  a  blov 
a   tuning   fork. — Lond.   Electrician,  July  28. 

Energy  Supply  in  a  Pottery  District. — An  illustr  :<! 
article  on  the  energy  supply  in  the  pottery  district  in  - '" 
fordshire.  The  total  area  is  11,154  acres,  the  popula'i 
245,000.  The  total  horse-power  of  electric,  steam  and  's 
plants  engaged  in  the  staple  industry  of  the  district,  if 
manufacture  of  pottery  and  china,  and  in  other  minora 
dustries  is  10,000  hp,  and  of  this  approximately  one-t  (' 
is  already  electric.  Electricity  is  at  present  supplied  f^" 
four   generating  stations,   but   it   is   not   intended  to  n.-e 
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iddims  to  these  in  the  future,  but  to  build  and  equip  a 
WW  'ower  station  as  nearly  as  possible  in  the  center  of 
Jie  ea.  This  will  be  connected  with  the  four  existing 
,tatiii  by  trunk  mains  and  will  contain  two  1500-kw  tur- 
•itors. — Lond.  Elec.  Eng'iiig.  July  27. 

i/v  in  Textile  Mills. — An  illustrated  article  giv- 
c  notes  on  the  development  of  electric  driving  in 
Briti  textile  mills. — Lond.  Electrician.  July  28. 
( 

Traction. 

ixsis  of  Water  Pipes. — E.  E.  Lanpuer  .\xd  L.  B. 
A  paper  presented  before  the  Engineers'  Society 
irn  Pennsylvania  on  electrolytic  destruction  of 
:em  underground  structures  in  Pittsburgh.  The 
tinal  conclusion  is  that  the  only  certain  method 
;ting  electrolysis  is  the  installation  of  the  double- 
^teni  and  the  most  successful  method  of  mitigat- 
.ilysis  is  the  installation  of  the  return-pipe  feeder 
The  latter  system  was  applied  in  Pittsburgh.  An 
s  given  of  the  long  discussion  which  followed, 
ition  of  the  "return-pipe  feeder  system"  was 
criticised  by  several  speakers,  especially  by  Mr. 
\nz,  who  referred  to  the   radial-insulated   return 

-  the  one  system  which  has  universal  recognition 
h  is  the  only  one  which  has  correct  theoretical 
n.  Mr.  L.  B.  Smith  reported  some  interesting 
:  a  survey  made  on  June  28,  1909.     On  this  date 

xcept  mail  cars  were  in  operation,  a  universal 
.  ing  been  declared  on  the  previous  day.     In  the 

two  city  corps  covered  practically  all  districts 
re  normally  "danger  zones"  and  noted  electrolytic 

-  differing  widely  from  anything  observed  before 
that  is   (a)    the  major  part    of    districts    ordi- 

-itive  were  on  this  date  slightly  negative,     (b)  No 
cading  greater  than  0.15  volt  was  discovered  ex- 
;e  observation  was  taken  while  a  mail  car  was  in 
ty.     (c)  Wherever  positive  readings  existed  the 
was  materially  reduced,  so  that  in  many  cases  a 
leter  was  required  in  order  to  measure  the  emf. 
thus  offered   furnishes  unusual  evidence  of  the 
rce  of  the  electrolytic  trouble  in  Pittsburgh  and 
licate  that  with  no  street  cars  in  service  the  dis- 
positive potential  on  the  water  mains  would  en- 
appear. — Proc.    Engineers'    Society    of    Western 
July. 
Tmuvy   Problems. — C.    W.    Mallins. — An    illustrated 
pape  ^cad  before  the  Edinburgh  Congress  of  Tramways 
u  Railways  Association.     The  author  gives  data 
rams  on  the  cost  of  construction   of  permanent 
overhead  equipment  and  cost  of  maintenance  of 
twelve  typical  undertakings.     He   also  discusses 
ypp  of  car  to  be  used  and  rates  to  be  charged.    He 
stdie;iiat  in  Great  Britain  tramways  and  light  railways 
are  c-rving  the  general  public  at  very  little  more  than  half 

-  charged   by    railway    companies.      The    railway 

-  derive  an  all-round  rate  of  2  cents  per  mile  per 
'      The  author   advocates   the  transport   of  mer- 

by  tramways  and  light  railways.  The  subject  of 
tares  is  discussed  in  another  paper  by  Mr.  C.  W. 

.>nep  r<l   before   the   same    coneress. — Lond.    Electrician, 

July  .< 

Siilc-Phase  Traction. — W.  Usbeck. — The  conclusion 
of  tl  fully  illustrated  detailed  description  of  the  over- 
head ne  construction  of  the  single-phase  railroad  from 
Dessi  to  Bitterfeld,  in  Germany.  The  subdivision  of  the 
line  to  sections  and  the  overhead  construction  at  difficult 
cross.gs,  etc..  are  described  and  illustrated.— £/ct.  Zeit.. 
June  9  and  July  6. 

^'^icial  Results  from  Traction  Systems'— G.  Soberski. 

Arirticle  discussing  the  fundamental  points  which  de- 
term:s  the  financial  results  obtained  from  traction  sys- 
tetnSjA-ith  special  reference  to  tariff  and  management  so 


as  to  increase  as  much  as  possible  the  receipts  and  reduce 
the  expenses. — Elek.  Zeit.,  July  6. 

Electric  Propulsion  of  Ships. — A  note  on  the  electrical 
equipment  of  a  British  coast  liner,  the  generating  equip- 
ment of  which  comprises  a  gasoline  engine  of  35  hp,  which 
drives  a  three-phase  alternator,  where  energy  is  supplied 
to  an  alternating-current  motor  on  the  propeller  shaft.  An 
induction  motor  is  used  without  brushes  or  slip-rings  and 
of  the  "multiple-wound"  type,  eight-pole  and  twelve-pole 
windings  being  used.  The  generator  also  has  two  wind- 
ings (four-pole  and  six-pole)  corresponding  with  those 
of  the  motor,  and  the  various  speeds  are  obtained  by  com- 
binations of  the  windings. — Lond.  Electrician,  July  28. 

Installations,  Systems  and  Appliances. 

Domestic  Uses  of  Electricity. — G.  Dettmar. — The  first 
parts  of  a  very  long  paper  presented  at  a  recent  meeting 
of  the  German  Association  of  Electrical  Engineers.  The 
author  urges  the  co-operation  of  the  electrical  engineers 
with  their  wives  to  increase  the  popularity  of  the  domestic 
uses  of  electricity.  He  first  deals  with  electric  lighting  and 
states  that  in  residences  tungsten  lamps  are  now  used 
almost  exclusively.  Carbon  lamps  are  used  only  where 
they  are  employed  for  short  times  of  lighting  or  where  a 
long  candle-power  with  a  high  voltage  is  required  or  where 
they  are  subjected  to  serious  mechanical  vibrations.  How- 
ever, he  describes  some  experiments  which  show  that  the 
modern  tungsten  lamp  is  no  longer  fragile  and  can  with- 
stand vibrations  and  motions  quite  well.  The  easy  switch- 
ing on  and  off  of  electric  lamps  is  an  advantage  which  is 
not  sufficiently  appreciated.  With  gas  lamps  experience 
shows  that  generally  twice  as  many  lamps  are  being 
lighted  as  are  actually  needed.  The  author  figures  that  if 
one  goes  into  a  dark  room  to  get  something  for  a  moment 
the  use  of  a  match  alone  for  a  few  seconds  is  seven  times 
as  expensive  as  lighting  an  electric  lamp  for  the  same  time. 
Electric  lamps  can  be  used  in  all  sizes  according  to  re- 
quirements ;  they  develop  little  heat ;  their  color  is  good, 
although  the  metallic-filament  lamp  has  too  high  a  bright- 
ness under  some  circumstances,  so  that  the  use  of  frosted 
globes,  etc.,  becomes  necessary.  The  easy  replacement  of 
a  broken  lamp  by  a  new  one  is  a  very  great  advantage. 
Gas  engineers  now  appreciate  the  importance  of  the  ease 
and  convenience  of  electric  lamps  and  several  gas  plants 
in  Germany  are  now  offering  to  keep  their  customers'  gas 
incandescent  lamps  in  good  order  at  a  regular  rate  which 
is  not  more  than  cost.  At  one  plant  the  yearly  rate  per 
incandescent  gas  lamp  is  betw-een  $1.12  and  75  cents  per 
lamp  according  to  the  number  of  lamps.  This  is  almost 
half  the  cost  of  the  gas  itself,  but  is  hardly  ever  taken  into 
consideration  in  comparisons  between  gas  and  electric 
lighting,  although  it  is  a  very  important  factor.  More- 
over, the  electric  lamp  is  clean  and  hygienic,  while  con- 
siderable data  are  given  on  the  deterioration  of  air  by  gas 
lamps.  The  danger  of  explosion  from  gas  lamps  is  also 
pointed  out.  The  advantages  of  electric  lamps  are  now 
so  well  recognized  in  Germany  that  at  present  use  is 
made  of  50,000,000  incandescent  electric  lamps  and  2,000.- 
000  arc  lamps  against  25,000.000  gas  lamps.  In  an  ordi- 
nary household  the  cost  of  lighting  and  heating  in  Germany 
is  4  per  cent  and  a  slightly  higher  expense  for  a  better  light 
is  well  justified,  just  as  paying  higher  prices  for  better 
clothing  and  better  food.  While  the  production  of  gas  in 
Germany  in  the  months  of  Noveinber  and  December,  1910. 
was  only  4.9  per  cent  higher  than  in  the  corresponding 
months  of  1909  the  kw-hours  produced  increased  in  the 
same  year  by  16.5  per  cent.  The  author  thinks  that  the  use 
of  gas  for  lighting  is  decreasing  in  Germany  and  that  the 
increased  production  of  gas  is  due  to  the  use  of  gas  for 
other  purposes.  The  paper  is  to  be  continued. — Elek. 
Zeit..  June  29  and  July  6. 

Control  of  Pozver-Factor  in  Three-Phase  Installations. 
— W.  Genki.v. — A  description  of  a  method  in  which  two 


4S8 


ELECTRICAL    WORLD. 


Vol.  s8,Ia& 


meters  are  arranged  according  to  the  well-known  two- 
wattmeter  method.  The  principle  is  indicated  in  Fig.  I. 
The  current  coils  of  the  two  meters  I  and  II  are  con- 
nected in  series.    The  excitation  coils  of  meter  I  are  con- 


Fig.   1 — Wattmeter  Connections. 

nected  in  the  ordinary  normal  way,  while  the  connections 
of  one  of  the  excitation  coils  of  meter  II  are  reversed. 
Under  these  conditions  meter  I  measures  the  real  power, 
while  meter  II  measures  the  wattless  volt-amperes.  In 
order  to  apply  the  method  to  the  frequent  case  of  a  trans- 
former, the  primary  of  which  is  connected  in  delta  fash- 
ion and  the  secondary  in  star  fashion,  the  connections 
shown  in  Fig.  2  are  used.  The  series  transformers  I^  and 
/j  deliver  current  to  the  series  coils  of  the  meter  through 
the  terminals  /.  The  points  i,  2  and  3  on  the  low-tension 
side  are  connected  to  the  corresponding  points  of  the  pre- 


Fig.    2 — Transformer    Connections. 

ceding  figure.  In  contradistinction  to  the  preceding  case 
the  meter  I  records  now  the  wattless  volt-amperes  and  the 
meter  II  the  real  power. — La  Lumiere  Elec,  June  3. 

Russian  Central  Stations. — Statistical  data  on  the  156 
central  stations  in  Russia.  Detailed  figures  are  given  for 
only  III  stations.  Of  these  eighty-one  use  direct  current, 
five  direct  current  and  alternating  current  and  twenty- 
four  alternating  current;  the  emf  being  between  5000 
volts  and  8000  volts  in  four  stations;  between  2000  volts 
and  3000  volts  in  twenty-one  stations ;  between  500  volts 
and  600  volts  in  three;  between  150  volts  and  240  volts  in 
sixty-three,  and  between  no  volts  and  150  volts  in  twenty 
stations.    Out  of  thirty-seven  stations  for  which  complete 


data  are  available,  fifteen  have  a  rating  below  5(  kw, 
six  up  to  1000  kw,  seven  up  to  5000  kw,  five  >  to 
10,000  kw  and  four  up  to  20,000  kw.  The  total  ting 
of  these  thirty-seven  stations  is  117,141  kw.  Th  in- 
elude  four  stations  in  St.  Petersburg,  with  an  agggatt 
rating  of  41,630  kw.  The  price  of  the  kw-hour  forght- 
ing  is  between  8  cents  and  27  cents  and  for  moto  pur- 
poses between  4  cents  and  16  cents.  Thirty  statio  are 
operated  by  steam,  four  by  gas  and  three  by  steai  and 
gas. — Elektriscliestivo,  No.  6,  191 1;  Elek.  Zeit.,  July 

Electricity  on  Board  Ship. — The  first  part  of  an 
trated  article  in  which  are  described  the  various  u- 
which    electricity    is   put   on   board   the   two   White 
liners,   the   Olympic  and   Titanic.     These   include,  1  , 
lighting,    energy    for    winches,    cranes,    fans,    wate-  • 
doors  and  stoking-helm  indicators.     The  clocks  and 
ing  equipment  are  also  electrically  worked,  while  a 
plete  telephone  and  wireless  installation  is  found  on 
The    differences    between    marine    and    land    practic 
noted. — Lond.  Electrician,  July  28. 

Protective  Relays. — K.  Edgcumbe. — An  illustrated 
in  which  the  author  describes  some  protective  rela 
alternating-current  circuits.  The  following  relays  ai 
cussed  in  succession:  (i)  Overload  relays;  (2)  m 
age  or  minimum  relays;  (3)  reverse-power  or  dis 
nating  relays;  (4)  differential  or  balanced  relays, 
present  instalment  overload  relays  are  dealt  with, 
paper  is  to  be  continued. — Lond.  Elec.  Review,  July 
Wires,  Wiring  and  Conduits. 

Laying  of  Mains. — W.  G.  Turner. — The  autlioi 
phasizes  the  great  importance  of  careful  initial  layi 
mains  on  the  solid  system  and  gives  various  pn 
hints  and  precautions  with  reference  to  rubber  or  bit 
insulated  cables. — Lond.  Elec.  Eng'ing,  July  27. 
Electropliysics  and   Magnetism. 

Molecular  Attraction. — J.  E.  Mills. — A  highly  thf 
cal  paper  on  the  relation  of  temperatures  and  mol 
attraction.  The  chief  result  is  that  a  change  of  ten 
ture  does  not  change  the  nature  or  the  amount  c 
molecular  attractive  force.  The  temperature  merel 
termines  the  orbit  that  the  molecules  will  follow  in  ^ 
ence  to  the  attractive  force. — Phil.  Mag..  July. 

Electronic  Theory. — S.  B.  McLaren. — A  highly  n 
matical  paper  on  the  emission  and  absorption  of  e 
by   electrons.     Lorentz's   theory   of  complete   radiati 
extended  to  all  wave-lengths. — Phil.   Mag.,  July. 
Units,  Measurements  and  Instruments. 

The  Bureau   of  Standards'    Current    Balances.— I 
Rosa,  N.  E.  Dorsey  and  J.  M.  Miller.— An  abstract 
paper   presented    before    the    American    Physical   Sc 
The  current  balances  of  the  Bureau  of  Standards  a 
the   type    used   by   Lord    Rayleigh,    each   consisting 
pair   of    fixed    coils   of    equal    radii    and   of   square  ' 
section,  and  fixed  at  such  a  distance  apart  that  the 
upon  the  moving  coil,  also  of  square  cross-section  but 
smaller  radius,  suspended  midway  between  the  fixed 
and  coaxial  with  them,  is  a  maximum.     The  final  \\ 
ings  show  that  the  emf  of  the  Weston  normal  refe 
cells  of  the  Bureau  of  Standards  is  1.01823  volts,  in 
of  the  international  ohm.     That  is.  the  Weston  cells 
an  emf  of  1.01823  absolute  volts  if  the  international 
is  equal  to  the  absolute  ohm.     The  value  of  the  ei 
these  coils  is  i. 01 830  international  volts  (in  terms  c 
international  ohm  and  the  silver  voltameter),  shown-' 
apparent  difference  between  the  absolute  volt  and  tr  ">• 
ternational  volt  of  0.00007  volt.     However,  there  is  er- 
haps  a  greater  difference  than  this  between  the  abi«« 
ohm   and  the  international   ohm,   hence  it  cannot  beai 
definitely    until   the     absolute    ohm   is   better  deteri  i«o 
whether  the  international  volt  or  the  absolute  volt  it  e 
larger.     The  above  result  and  those  obtained  by  otheoD- 
servers  during  the  last  four  years  seem  to  indicate  th; 
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I  the  Weston  normal  cell  at  20  deg.  C.  in  terms  of 
;ernational  ohm  and  the  absolute  ampere  is  1.01822 
to    within    a    few  parts  in   100,000. — Pliys.  Review, 

iiig  High-Tension  Cables. — An  illustrated  description 
2      1 


C  R 


Fig.  3 — Diagram  of  Connections  for  Testing  Cables. 

-imple  apparatus   called   the   "phasophone"    for   the 
in  and   localization   of    potential     faults    of    high- 
cables.     As  ^shown  in  Figs.  3  and  4  the  essential 
lents  are  a  high-tension  mica  condenser  C,  a  non- 
ve  resistor   R    (of   over    I    megohm   resistance),   a 
?p  ^  micrometer  /  and  a  telephone  receiver  T.    The  man- 
neof  connecting  these  is  shown  diagrammatically  in  Fig. 
?.'o  actual  arrangement  being  as  in  Fig.  4   (which  is  a 
t  the  essential  parts  of  the  apparatus;  dotted  con- 
<  are  internal ;  low-tension  terminals  are  shown  by 
rings  and  high-tension  terminals  by  double   rings), 
ndenser,   non-inductive   resistor   and   telephone   are 
•ed  in  series  between  one  line  wire  and  earth.    The 
V  current  then  flowing  through  this  auxiliary  cir- 
•5  up  a  note  in  T  of  a  pitch  dependent  on  the  f re- 
ef the  main  current.     So  long  as  the  whole  instal- 
■;  in  perfect  order  the  note  emitted  by  T  is  uniform, 
uii  -luuld  the   slightest   irregularity  arise    (such   as   cur- 
re^  lealjage,  sparking  to  earth,  bad  contacts,  faulty  opera- 
tio  of  parallel   machines,    load    oscillations,    unbalanced 
ph'es,  excessive  discharge  at  spark-gaps,  and  so  on),  indi- 
cain  thereof  is  at  once  given  in  a  definite  and  recogniz- 
.mner  in  the  phasophone.    The  current  taken  by  the 
lone  at  5000  volts  line  pressure  corresponds  roughly 
--  .  equivalent  resistance  of  15,000,000  ohms,  so  that  the 
lealge  or   sparking   at   any   fault   offering   less   than    15 
mtDhms   resistance   strongly   affects    the    telephone   note. 


Fig.  ♦—Plan    of   Apparatus   for   Testing    Cables. 


Ot,r  faults  of  a  similar  magnitude  are  easily  detected. 
Th telephone  (Fig.  4)  may  be  at  any  reasonable  distance 
•re  the  rest  of  the  apparatus. — Lond.  Elec.  Review, 
Jul,  28. 

kters. — H.  W.  Richardson. — After  some  general  re- 
nia.s  on  various  types  of  electric  meters  and  on  the  use 
of  repayment  meters,  he  discusses  high-torque  and  low- 
tor,)e  meters,  the  way  in  which  retardation  depends  on 
majetic  drive  and  friction,  the  effect  of  friction  and 
necisity  for  light-load  compensation,  he  points  out  that 
nig  torque  is  more  important  than  weight  of  moving  ele- 
jne  in  minimizing  friction  effect.  Notes  are  added  on 
oal  bearings  and  pivot  bearings,  on  the  exaggerated  im- 
Por  nee  which  is  often  laid  on  shunt  losses,  on  the  care 
wn.i  must  be  taken  in  the  selection  of  the  location  of  the 
nieir  and  in  its  installation,  on  the  importance  of  regular 
•psjction  and  testing  and  on  the  life  of  the  jewels. — 
Gfi  Elec.  Review,  August. 

I  Telegraphy,  Telephony  and  Sij^nals. 

lading  a  Long  Telephone  Line  with  Inductance  Coils. 
~-1-Cahen. — The  first  part  of  a  mathematical  paper  in 
whn  the  author  discusses  how  to  load  a  long  telephone 


line  with  Pupin  inductance  coils  in  order  to  obtain  the 
maximum  possible  advantage.  In  the  present  instalment 
he  gives  the  fundamental  formulas  and  discusses  in  de- 
tail the  effects  of  a  change  of  self-induction,  all  other 
characteristic  properties  of  the  line  remaining  unchanged. 
He  emphasizes  the  practical  importance  which  the  insu- 
lation resistance  of  the  line  has  for  the  problem. — La 
Lumiere  Elec,  June  3. 

Miscellaneous. 
Apprenticeship. — G.  Stier. — An  article  giving  a  sum- 
mary of  the  regulations  in  force  in  Germany  for  the  keep- 
ing of  apprentices  and  discussing  methods  of  training 
the  apprentices  in  the  mechanical  industries  and  their 
further  education  in  schools  (Fortbildungschulen). — Elek. 
Zeit.,  June  29. 


Book  Reviews. 

A  Study  of  Electrothermal  and  Electrolytic  Indus- 
tries,    By  Edgar  A.  Ashcroft.     Vol.  I.     New  York: 
McGraw-Hill    Book    Company.      130    pages,    37    illus. 
Price,  $2. 
The  book  is  divided  into  six  chapters,  dealing  respectively 
with   history   of   the    subject,   theory   of   electrochemistry, 
electrochemical   and   electrothermal   calculations,   value   of 
electrochemical  and  electrothermal  processes,   general  de- 
signs  for  industrial   plants   and   the   production   of  cheap 
electrical  energy.    The  book  is  remarkable  in  its  intellectual 
aspect,  for  it  combines  a  number  of  statistical  and  com- 
mercial facts  on  the  one  side  with  speculative  and  social 
philosophy   on    the    other,   with    electrochemical   considera- 
tions as  a  sort  of  binding  material.    The  philosophy  is  very 
interestingly  written,  the  statistics  are  very  practical  and 
the  electrochemistry  is  very  clearly  expressed.     The  book 
will  be  vi'elcome  to  students  of  industrial  electrochemistry, 
to  electrochemical  engineers  and  to  thinking  men  generally. 

Die  Unipolare  Gleichstrommaschine.     A  thesis  for  the 
Doctorate  of  Engineering.     By  Boris  von   Ugrimoff. 
Berlin:     Julius  Springer.     99  pages,  104  illus. 
The  thesis  commences  with  a  history  of  the  development 
of   commutatorless   machines    for   direct   current.      Special 
attention  is  given  to  the  description  of  the  Noegerrath  ma- 
chine.   The  second  chapter  deals  with  a  research  on  high- 
speed   rubbing   contacts.      A   third    chapter   discusses    the 
mathematical  theory  of  high-speed  cooled  rubbing  contacts. 
The  fourth  describes  the  construction  of  a  particular  type 
of  machine  designed  by  the  author;  while  the  fifth  details 
the  tests  made  on  said  machine. 


Mesures  fiLECTRiQUES  Industrielles.  By  J.  A.  Montpcl- 
lier  and  M.  Aliamet.  Paris:  H.  Dunod  et  E.  Pinat. 
468  pages.  328  illus.  Price,  19.50  francs. 
This  is  the  third  volume  of  a  series  of  books  by  the  same 
authors  on  industrial  measurements  and  tests.  It  is  divided 
into  eighteen  chapters,  dealing  successively  with  the  fol- 
lowing topics :  Electromagnetic  quantities ;  general  con- 
siderations; electrostatic  instruments;  electromagnetic 
instruments;  electrodynamic  instruments;  induction  in- 
struments; thermic  instruments;  auxiliary  apparatus; 
resistance  measurements;  emf  measurements;  current 
measurements;  quantity  measurements;  capacity  meas- 
urements ;  power  measurements ;  energy  measurements ; 
special  alternating-current  measurements ;  watt-hour  me- 
ters. 

The  book  is  very  logically  arranged,  clearly  written  and 
well  illustrated.  It  is  also  well  up  to  date.  The  treatment 
is  arithmetical  with  elementary  algebra.  The  book  is  an 
excellent  guide  to  the  principles  and  modes  of  operation  of 
electrotechnical  measuring  instruments,  and  will  be  of 
value  to  the  student  of  electricity  and  the  measuring  engi- 
neer. 
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Grundegesetze    der     Wechselstromtheorie.       By    Fritz 
Hoppe.     Leipzig:     J.  A.  Barth.     146  pages,  160  illus. 
Price,  5  marks. 
A  good  elementary  treatise  on  alternating  currents  from 
the  standpoint  of  vector  diagrams.     Rectangular  co-ordi- 
nates, crank  diagrams  and  polar  diagrams   are  compared 


and  their  respective  curves  developed  for  a  nurabe  of 
cases.  Attention  is  paid  in  considerable  detail  to  the  we 
forms  of  alternating-current  generators  and  the  met  ds 
of  computing  the  same.  The  work  is  thoroughly  prac;al 
and  well  adapted  to  the  needs  of  the  student  of  elemer  r\ 
alternating-current  engineering. 
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New  Apparatus  and  Appliances 


AUTOMOBILE  TROUBLE  FINDER. 


The  McGill  Manufacturing  Company,  of  Valparaiso. 
Ind..  is  putting  on  the  market  an  automobile  "trouble 
finder,"  to  which  the  trade  name  "Thumsvvitch"  is  given. 
.■\s   will   be   seen,   it   consists   of   a   small   lampholder   and 


Portable    Miniature    Lamp. 

guard  with  a  switch  enabling  the  light  to  be  controlled 
at  the  will  of  the  user.  By  its  use  troubles  about  an 
automobile  may  be  quickly  located  and  the  danger  of  ex- 
plosion and  injury  caused  by  broken  or  hot  lamps  coming 
in  contact  with  oils  is  avoided.  It  is  made  with  a  solid 
brass  guard,  an  attractive  handle  and  is  furnished  com- 
plete with  cord  and  terminal,  which  may  be  attached  to 
any  battery.  Any  miniature  lamp,  carbon  or  tungsten  may 
be  used  of  from  2  volts  to  6  volts. 


MOTOR-DRIVEN  HOUSE  PUMP. 

One  of  the  problems  that  often  confronts  the  property 
owner  in  rural  and  suburban  districts  is  a  troublesome  and 
more  or  less  crude  water  system.  The  Vaile-Kimes  Com- 
pany, of  Dayton,  Ohio,  manufactures  an  electric-motor 
pump  which,  when  installed  with  a  compression  or  pneu- 
matic tank,  gives  an  independent  reliable  automatic  water 


IVlotor- Driven    House    Pump. 

supply  for  all  purposes.  It  pumps  the  water  direct  from 
the  cistern,  well,  lake  or  stream  into  a  tank  under  pres- 
sure,  whence   it   is  distributed   for   use. 

In  cities  where  water  rates  are  high  or  where  the  pres- 
sure is  low,  and  where  homes  are  supplied  with  electricity, 
this  system  forms  an  efficient  and  inexpensive  means  of 
water  supply.     It  is  of  sufficient  capacity  to   furnish  the 


average    suburban    home   with    water   under   pressure  )i 
bathrooms,     kitchen,     laundry     and     sprinkling    purpca. 
The  power  is  obtained  from  a  J^-hp  Westinghouse  m>r 
of   the   type   extensively   used   for  the  operation  of  s  Jl 
machines.     For  ordinary  service  the  motor  is  so  well  r 
signed  and  built  that  the  cost  of  energy  consumed  does 
exceed  2  cents  an  hour.    An  automatic  switch  governec 
the  v/ater  pressure  in  the  system  controls  the  operatioi 
the    motor.      This    switch    starts    the    motor    automatic 
when  the  pressure   falls  to  a  given  point,  and  stops 
motor   when   the   maximum   desired   pressure   is   reac 
No  attention  is,  therefore,  required  to  keep  up  the  w 
supply.     The  pump  is  belt-driven  and  is  equipped  will 
automatic  belt  tightener  which  keeps  the  belt  always  ti 
A  large  air  chamber  makes  the  discharge  smooth  and 
form.     The  pump  may  be  arranged   for  mounting  on 
wall  bv  substituting  brackets  instead  of  the  legs. 


ELECTRICAL  PURIFICATION  OF  DRINKING 
WATER. 


Within  recent  years  there  has  been  introduced  a  sy; 
for   the    electric   purification    of   water   which   is  saic 
overcome  the  inherent  drawbacks  of  other  systems.    By 
electric   purification  no  chemicals   or  other  substances 
introduced  into  the  water,  nor  does  the  electric  actior 
the  water  remove  any  of  the  natural  salts  or  gases, 
electric    system    of    purification    has    been    recognized 
scientists    and    laboratory    experts    for    more    than   f 
years,  but  it  is  stated  that,  until  the  introduction  of  the  ( 
trie  water-purifying  machine  it  has  never  been  made  c 
mercial.    The  system  as  used  to-day  is  illustrated  herei 
and  briefly  described  below.    The  machine  is  attached  to 
feed  pipe  connecting  with  the  main  from  which  the  w 
is  forced,  under  the  existing  pressure,  into  the  electi 
box   (the  square  casting  resting  on  standard  to  the  k 
This  box  is  divided  by  a  series  of  electrodes  into  sepa 
compartments,  the  water  filling  the  first  compartment,  0 
flowing  into  the  next  and  so  on.  until  it  is  forced  out 
the  settling  chamber.     During  this  operation  the  proces 
purification  is  accomplished  by  the  action  of  the  elec 
current  in  conjunction  with  the  aluminum  electrodes 
ing  upon  the  water.     The  aluminum  electrodes  throw 
aluminum  hydroxide  which  permeates  the  entire  bod} 
water,  forming  a  flocculent  or  sponge-like  mass  which 
rounds   all   the   animal   and   vegetable   organisms,  toge 
with  all  other  impurities  that  are  in  suspension,  and  fo 
a    precipitate.      It    is   claimed    that    concurrently   a  pa: 
dissociation    or    separation    of    the    elements   takes  pi 
hydrogen    and    oxygen    being    liberated    in    their   nasi  !■ 
forms.     In  this  state  the  oxygen  has  its  greatest  oxidi:  S 
and  germicidal  properties  and,  together  with  the  liydroj  -. 
energetically  attacks  all  lower  forms  of  animal  and  V'?- 
table  life.     As  previously  stated,  the  water  is  then  pa  d 
into   the   settling   chamber    (the    square   compartment  '■■ 
tween   the   two   cylinders   in   the   illustration)    to  g^'e  ^ 
hydroxide  further  action  on  the  water  and  to  permit  '« 
water  to  absorb  the  gases.  The  water  is  next  passed  thrc  n 
the    two    cvlinders    which    are    filled    with   white   gra.^ 
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qu^tz,  crushed  to  about  the  same  consistency  as  granu- 
la;i  sugar.  These  cylinders  with  their  quartz  contents 
ar  merely  filter  beds  through  which  the  water  is  passed 
inirder  to  remove  the  impurities  which  have  been  pre- 
vii  sly  surrounded  by  the  hydroxide. 


Elvtric   Filter. 

.001  the  filter  beds  the  water  is  carried  through  the 
oui't  at  the  e-xtreme  right  in  the  illustration,  or  can  be 
pifi  for  an  indefinite  length  throughout  a  building,  with 
as  (any  faucets  as  desired.  The  water  is  now  ready  for 
us<ind  will  be  found  clear  as  crystal,  pure,  sparkling  and 
pal  able-,  but  still  containing  the  life-giving  properties 
prcided  by  Nature,  namely,  the  essential  salts  and  gases. 
Th  fact  has  been  demonstrated  by  many  hundreds  of 
ch<iical  and  bacteriological  tests  and  is  further  vouched 
ioi)y  the  diversified  and  high  character  of  the  users  of 
theWstem. 

^e  machines  are  standardized  and  are  built  in  various 
umi  to  supply  existing  demands.  Considering  the  result 
obt^ed  the  cost  of  installation  is  small  and  the  expense 
of  jeration  is  practically  only  the  cost  of  the  small  amount 
of  lergy  required.  The  construction  ot  the  machine  is- 
siir)e  and  solid.  There  are  no  moving  parts  other  than 
the-ontact  valve,  which  is  strongly  constructed,  and  the 
pol  ity  changer,  where  direct  current  is  supplied.  Where 
altdating  current  is  used  no  polarity  changer  is  needed. 

I  operation  the  machine  requires  only  a  regular  flushing 
of  le  filter  bed  by  reversing  the  water  current  and  re- 
mong  the  impurities  through  a  drain  pipe  provided  for 
tha  purpose.  While  flushing  the  machine  the  quartz  in 
the  liter  is  agitated  by  means  of  the  detachable  handle 
shon  in  the  illustration,  which  fits  on  vertical  shafts  with 
bla«  attachments  extending  through  the  center  of  the 
cylflers. 

/.long  those  who  have  installed  and  are  using  this 
jna<ine  may  be  mentioned  the  following:  Carnegie  Steel 
Conany,  Pittsburgh,  Pa.:  Western  Pennsylvania  Institute 
lor.ieaf  and  Dumb,  \\'ilkinsburg,  Pa.;  Western  Pennsyl- 
van  Institute  for  Blind,  Pittsburgh,  Pa.;  Colonial  Trust 
Cor  .any,  Pittsburgh,  Pa.;  Boggs  &  Buhl,  Pittsburgh,  Pa.; 
Weinghouse  Machine  Company,  East  Pittsburgh,  Pa.; 
Unii  Trust  Company,  Pittsburgh,  Pa.;  George  Westing- 
nou.  Pittsburgh,  Pa.;  Huyler's,  Pittsburgh,  Pa.;  Pitts- 
bur,  Trust  Company,  Pittsburgh,  Pa.;  Fidelity  Title  & 
Tni  Company,  Pittsburgh,  Pa.;  George  F.  MacDonald, 
conctioner,  Pittsburgh,  Pa.;  Allegheny  Theological  Semi- 
"ar:  Pittsburgh,  Pa.;  The  Philadelphia  Company,  Pitts- 
^uri .  Pa. :  May  Drug  Company,  Pittsburgh,  Pa. ;  Kenyon 
Ineer,  Pittsburgh,  Pa.;  Ro'senabum  Company,  Pitts- 
'"^'' P^-;  Superior  Steel  Company,  Carnegie,  Pa.;  Johns- 
tow  Public  Schools,  Johnstown,  Pa. ;  Lawrence  Club,  New 


Castle,  Pa.;  Carl  H.  Schultz,  Inc.,  New  York,  \.   V.,  and 
the  Hotel  Martinique,  New  York,  N.   Y. 

The  above  described  apparatus  is  built  by  the  American 
Electric  Water-Purifying  Machine  Company,  the  New 
York  sales  office  of  which  is  in  the  Fifth  Avenue  Building. 


AUTOMATICALLY  CONTROLLED  WATER-PUMPING 
SYSTEM. 


.\n  automatically  controlled  motor-driven  pumping  sys- 
tem, built  by  Rennert  &  Company,  of  Munich,  Germany,  is 
illustrated  in  the  accompanying  sketch.  The  outfit  com- 
prises a  motor-driven  centrifugal  pump  delivering  into  a 
system  of  mains  to  which  is  connected  an  air  bell  capable 
of  withstanding  pressures  up  to  several  atmospheres.  When 
the  pump  is  started  the  water  rises  in  the  bell,  compressing 
the  air  above  it  until  a  pressure  of  about  60  lb  is  obtained, 
when  the  motor  is  automaticaly  shut  off  through  a  relay 
switch  controlled  by  a  mercury-contact  manometer.  De- 
mands for  water  are  then  supplied  by  the  force  of  the  com- 
pressed air  in  the  bell,  or  'hydrophor,''  until  this  pressure 
has  fallen  to  a  point  where  the  lower-limit  contact  of  the 
manometer  operates  to  restart  the  motor.  The  motor  is 
automatically  accelerated  by  the  starting  mechanism  shown. 
Below  the  starter  is  the  double-lever  switch  for  adjusting 
the  desired  pressure  limits  at  which  the  manometer  acts  to 
start  and  stop  the  motor.  The  manufacturer  has  applied  a 
similar  scheme  to  providing  boiler-feed  water  as  needed  by 
boilers.  This  device  is  fitted  with  auxiliary  alarm  signals 
which  operate  when  the  allowable  level  limits  are  exceeded. 
Another  application  of  the  manometer  control  is  its  use  in 
an  automatic  reducing  valve,  with  which  gradual  pressure 


Automatically    Controlled    Water-Pumplng    System. 

reductions  can  be  attained  as  low  as  o.oi  atmosphere.  The 
contact  relay,  controlled  by  a  thermometer,  has  also  been 
used  for  maintaining  constant  the  temperature  of  heating 
systems,  drying-rooms,  etc. 
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THE  Week  in  Trade. 

POLITICAL  conditions  are  regarded  by  the  majority  of 
business  interests  as  the  greatest  factor  retarding  the 
rapid  growth  of  business  at  this  time.  The  prolonged 
agitation  over  tariff  revision  has  been  and  continues  to  be  a 
source  of  widespread  uncertainty,  and  the  great  number  of 
investigations  originating  in  the  House  have  restricted  appli- 
cation of  the  future  policy  of  many  of  the  great  industries  of 
the  country.  The  general  trend  of  feeling  toward  these  influ- 
ences has  become  more  sanguine  in  the  past  few  weeks,  but 
there  is  every  reason  to  believe  that  news  of  a  resolution 
offered  this  week  for  adjournment  of  Congress  on  Aug.  22 
was  received  with  satisfaction  in  many  industrial  quarters.  In 
the  week  just  past  many  evidences  of  increasing  confidence 
were  shown  and  trade  exhibited  further  signs  of  expansion. 
Buyers  are  appearing  more  freely  in  the  various  markets,  and 
the  volume  of  sales  is  increasing,  although  a  large  degree  of 
conservatism  still  prevails.  Building  operations  for  July  are 
reported  as  14  per  cent  in  excess  of  those  for  July,  1910,  and 
the  recent  statement  of  unfilled  orders  on  the  books  of  the 
Steel  Corporation  showed  an  increase  of  233,000  tons  over  the 
total  reported  for  the  period  ended  June  30.  Mills  are  now 
operating  on  a  larger  percentage  of  capacity  than  has  been  the 
case  in  recent  weeks  and  while  a  considerable  portion  of  the 
activity  is  due  to  the  placing  of  delayed  orders  for  fall  de- 
livery, good  business  for  the  remainder  of  the  year  seems 
assured.  Sentiment  is  improved  by  reports  of  further  decrease 
in  the  number  of  idle  cars.  The  government  report  on  crops 
issued  last  week,  while  depicting  unfavorable  conditions,  was 
not  regarded  seriously  and  better  yields  are  expected  than  fore- 
casted in  the  government's  review.  Weather  conditions  have 
been  beneficial  in  the  last  few  weeks  and  rain  has  fallen  in 
many  districts  that  w-ere  in  need  of  moisture.  Opinion  in 
general  is  inclined  to  believe  that  trade  has  passed  the  critical 
stage  and  that  steady  advancement  is  assured.  Business 
failures  for  the  week  ended  Aug.  10  as  reported  by  Bradstreet's 
were  208,  as  compared  with  208  for  last  week,  231  for  the  same 
week  in  1910,  219  in  1909,  249  in  1908  and  146  in  1907. 


The  Copper  market:. 

CONTRARY  to  expectations,  no  impetus  was  given  to  the 
buying  movement  by  the  favorable  report  of  the  Cop- 
per Producers'  Association,  and,  aside  from  a  small  in- 
crease in  the  number  of  inquiries,  the  situation  is  unimproved. 
Producers  are  decidedly  disturbed  by  the  lack  of  response  to 
the  report  and  their  only  sources  of  encouragement  are  the  con- 
tinuation of  foreign  demand  and  the  belief  that  stocks  in  con- 
suming hands  are  low,  as  a  consequence  of  prolonged  absence 
from  the  market  for  large  amounts.  Consumers  abroad  have 
taken  advantage  of  the  low  prices  of  the  past  few  months  and  , 
have  purchased  liberally  and  these  foreign  sales,  as  mentioned 
in   previous   issues,   have  been   the   sustaining  element  of  the 

Settling 
Standard    Copper.  Bid.  Asked.         Price. 

Spot     12.17^  12.37^  

August     12.20  12.37H         12.30 

September     12.20  12.37  J4  12.30 

October     12.20  12.37!/^  12.30 

November     12.20  12.37^         12.30 

The  London  market,  August  IS,  was  as  follows; 

Noon.  Closing. 

£     s     d  £     s     d 

Standard     copper,     spot 56  10     0  56     7     6 

Standard  copper   futures 57     5     0  57     2     6 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard  12.35c  11.57Kc 

London,    spot £57  10     0  £53     7     6 

London,  futures 58     2     6  54     0     0 

Best  selected 6110     0  57     5     0 

copper  market.  Inasmuch  as  the  recent  statement  of  the  Copper 
Producers'  Association  showed  an  increase  of  over  250,000  lb. 
in  the  visible  supply  of  copper  abroad,  it  now  looks  as  if  foreign 
demand  is  approaching  repletion  and  as  if  a  lighter  demand  is 
imminent.  Should  this  be  correct,  the  shortage  of  copper  and 
higher  prices,  recently  predicted  by  the  president  of  the  Amal- 
gamated Company,  are  remote  and  it  is  more  probable,  from 


present   indications,   that   unless   the  policy   of   curtailmt,  is 
mairitained  the  outcome  will  be  lower  prices  in  order  to    '■■ 
the  supplies  at  the  mines.     On  the  other  hand  there  is  a 
hood  that  the  hope  of  the  producers  for  early  increase  in  d^ 
tic  demand  will  materialize  to  a  mild  degree  and  this  s  m 
nearly  offset  a  temporary  lull  in  business  from  abroad.  Enirti- 
tor   the   month,   including  August    15,  were    11,656  tons,   "h 
daily  call  on  the  Metal  Exchange,  August  15,  quoted  copf 
per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 
Electrical  Equipment  for  New  York's  Fifty-five- 
Building. — Bids  on  elevators,  generators,  engines  and  ' 
mechanical  apparatus  for  the  VVoolworth  building,  no 
course  of  erection  at  Broadway,  Park  Place  and  B; 
Street,  New  York  City,  are  invited  by  the  Thompson-St; 
Company,  general  contractors  on  the  work.  Specification 
this  equipment  were  drawn  by  Messrs.  Mailloux  &  Kno 
signers  of  the  electrical  installation  in  the  Metropolitan 
Insurance  building  and  the  Municipal  OflSces  building  in 
York.  There  are  to  be  twenty-nine  elevators  and  the  ca 
the  main  group  are  to  carry  2,500  lb.  at  a  rate  of  700  f 
minute.  Bids  are  requested  on  three  wire  generators  a; 
lows:  (a)  one  200-kw  unit,  (b)  one  300-kw  unit  and  (c) 
500— kw  units,  all  at  speeds  of  100  r.p.m.,  for  coupling  diri 
engines.  The  connnercial  efficiency  at  full  load,  tliree-qi 
load  and  half  load  is  to  be  not  less,  respectively,  than  th( 
lowing:  For  the  200-kw  unit  91,  91  and  89  per  cent;  fo 
300-kw  unit,  92,  92  and  91  per  cent,  and  for  the  500-kw 
92.5,  92.5  and  91.5  per  cent.  Alternate  estimates  may  be  of 
first  on  three  wire  generators  to  have  speeds  of  150  r.p.n 
the  200-kw  and  300-kw  units,  and  120  r.p.m.  for  the  5( 
units,  and  also  on  two  wire  machines  with  balancer  sets.  ^ 
fications  for  the  engines  call  for  either  four-valve  Corlis 
gines  with  releasing  valve  gear  or  four-valve  engines  with 
releasing  valve  gear,  and  alternate  estimates  are  invite 
both  simple  and  compound  engines  of  both  types. 

Nev7  Electric  Company  in  Maine. — The  Bangor  P 
Company  has  been  incorporated  at  Portland,  Maine,  the  i 
poration  certificate,  however,  stating  the  company  to  be  lo 
at  Bangor,  Maine.  The  authorized  capital  stock  is  $1,25 
all  common  stock,  and  the  purpose  is  stated  to  be  the  acqui 
and  operation  of  the  property  formerly  held  by  the  Bo 
Water  Power  Company,  and  the  rights  and  franchises  0 
same  company  in  the  cities  and  towns  of  Bangor,  Brewer, 
town,  Bradley,  Eddington,  Hamden,  Milford,  Orono  and  V 
and  such  rights,  property  and  franchises  as  may  be  ace 
elsewhere  in  Penobscot  County.  The  property  listed  ii 
incorporation  certificate  is  the  same  as  that  which  was  ro 
purchased  by  John  R.  Graham,  president  of  the  Bangor 
way  &  Electric  Company  and  of  the  Lewiston,  Augusta  & 
terville  Street  Railway.  The  incorporators  named  in  tin 
tificate  are  Clifford  E.  McGIauflin,  president;  E.  M.  Mi: 
treasurer;  and  H.  M.  Verrill,  clerk;  all  of  Portland,  I 
the  three  officers  constituting  the  board  of  directors. 

Sale  of  Brooklyn  Telegraph  Company  in  Abeyar 
With  further  reference  to  advices  that  F.  M.  Delano  of  D^ 
has  secured  an  option  of  four-fifths  of  the  stock  of  the  .^ 
can  District  Telegraph  Company  of  Brooklyn,  as  mentior 
these  columns  July  i,  Henry  W.  Kilbourne,  secretary  and 
urer  of  the  company,  said  this  week  that  no  changes  ha\ 
veloped  in  the  situation  and  that  negotiations  will  probal 
deferred  until  fall.  Its  charter  covers  both  telegraph  and 
phone  service  and  it  is  understood  that  the  Western  int 
seeking  control  of  the  company  will  use  this  provision  c 
charter  to  establish  telephone  competition  in  Brooklyn. 
Kilbourne  said  he  did  not  know  the  nature  of  the  plans 
consideration  by  the  Detroit  interests. 

To  Manufacture  New  Battery.— The  Efficiency  El 
Company,  4524  Lincoln  Avenue,  Chicago,  has  been  form 
manufacture  a  new  type  of  dry  battery  invented  by  Ral 
Carpenter  and  Charles  G.  Johnson.  It  is  claimed  to  b 
only  2-voIt  dry-cell  made  and  capable  of  easy  renewal. 
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Vbstinghouse   Railway    Orders. — .Among  orders  recently 
rtce'd  for  Westinghouse  railway   apparatus  arc  the   follow- 
Ine-From  the  St.  Joseph.  Mo.,  Railway,  Light,  Heat  &  Power 
,   for  a  partial  equipment  of  interpole  railway  motors; 
nver  &  Inter-Mountain   Railway  Company,   for  quad- 
ipments  of   interpole   railway   motors,   with   control; 
n,  Kan.,  Interurban  Railway  Company,  for  a  double 
:  of  railway  motors,  with  control ;  from  Ford,  Bacon 
■nterests  for  the  Birmingham,  Ala.,  Railway,  Light  & 
nipany,   for  a   looo-kw,  60-cycle,  self-starting  rotary 
with  the  usual  accompaniment  of  transformers,  switch- 
owers,  etc.;  Capitol  Traction  Company  of  Washing- 
,  (or  two  complete  sub-station  equipments,  one  cov- 
1  ;oo-l<w,  25-cycIe   self-starting   rotary   converter   with 
-,iry  transformers  and  switchboards,  and  the  other  a 
-'5-cycle   self-starting    rotary    converter   with    switch- 
id    transformers ;    Chicago    Railways    Company    for 
:  for  the  extension  of  its  La  Salle  Street  sub-station, 
two  3000-kw,  25-cycle  self-starting  rotary  converters, 
necessary  transformers,  and  a  10-panel  switchboard; 
'  >wer   Company    of     Rapid     City,    S.    D.,    for    three 
Aaterwheel     generators,     three     soo-kw,     24,000-volt 
ed     transformers,     three     200-kw,     24,000-volt     self- 
msformers   of   24,000    volts,     and    a    large    switch- 
icorgia     Railway     &     Electric     Company     of     At- 
a   looo-kw,   60-cycle    self-starting    rotary    converter 
-formers  and  switching  apparatus;   Interurban   Rail- 
any  of  Des  Moines,  la.,  for  a  300-kw,  railway  rotary 
self-starting,  together  with  the  necessary  transform- 
-witching   apparatus;    Kokomo,    Ind.,    Public    Utility 
for   a    1500-kw    turbo-generator    unit,    soo-kw    self- 
tary  converter  and  the  necessary  transformers  and 
apparatus ;   Metropolitan   Street  Railway  of   Kansas 
for  a  3000-kw,   25-cycle,   self-starting  rotary   con- 
1  three  ii,ooo-kw  air-blast  transformers  and  the  nec- 
:ching  and  blower  apparatus:  Olympic  Power  Com- 
>rt  Angeles,  Wash.,  for  two  3000-kw  waterwheel  gen- 
ven   lOOO-kw  38.200-volt   water-cooled   transformers, 
-ual  exciters  and  a  large  switchboard, 
e    Electrical    Instrument    Company    Change    in 
ent. — A  change  is  announced  in   the   management 
ystone  Electrical  Instrument   Company  of   Philadel- 
sd  P.  Brown  becoming  president  of  the  company,  and 
.  .....ii  Stevens  resigning.    J.  VV.  W.  Cornman,  the  former 

«rel  y,  will  continue  in  that  capacity  and  Mr.  Stevens'  ad- 

w  M  interest  will  still  be  with  the  company.    Richard   P. 

>  for  a  number  of  years  been  president  of  the  Brown 

•-  Company  of  Philadelphia,  established  in   i860,  the 

em  in  the  United  States  manufacturing  pyrometers, 

has  had  wide  experience  in  the  design  and  manu- 

scientific  instruments.    The  voltmeters   and  amme- 

actured  by  the  Keystone  Electrical  Instrument  Com- 

always  been  designed  in  a  manner  to  meet  particu- 

ral  industrial   service,  and   under  the  suggestions  of 

n   slight   changes    in    construction    have   been    made 

particularly  recommend  themselves  to  engineers.  By 

-emcni  the  Brown  Instrument  Company  and  the  Key- 

trical   Instrument   Company  will  manufacture  pyro- 

rmometers,  speed  indicators,  draft  gages,  recording 

■rneters  and  ammeters.     In  fact,  the  company  is  now 

n  to  manufacture  or  repair  practically  any  type  of  in- 

In  addition   to   the   works   and   office   at  9th    Street 

^ornery  Avenue,  Philadelphia,  an  office  will   also  be 

for  the  present  at  311  Walnut  Street,  and  the  branch 

[he  Brown   Instrument   Company   at   Pittsburgh   and 

-'■ -a^  will  now  also  handle  Keystone  instruments. 

Forgn  Trade  Opportunities.-— Schedule  7181,  on  file  at 
he  Beau  of  Manufactures,  Washington,  D.  C,  states  that 
i"  Arncan  consul  in  Asia  has  forwarded  the  name  of  a  per- 
«"  jrhis  district  who  wishes  to  obtain  prices  f.o.b.  Seattle, 
iVash.with  gross  and  net  shipping  weights,  on  the  following 
lectrn  machinery:  250-kw,  60-cycle,  three-phase,  2000- volt 
renerjir;  loo-hp,  60-cycle,  three-phase,  1000- volt  motor;  75- 
ip.  ocycle,  three-phase,  looo-volt  motor;  250-kw  air-cooled 
•ep-u; transformer,  2000  to  10,000  volts;  250-kw,  air-cooled 
ep-d'.n  transformer,  10,000  to  1000  volts;  lo-kw,  air-cooled 
ep-d.,n  transformer,  looo  to  no  volts;  20-kw,  air-cooled 
rat  '  H  *''*"^'°'''^^'''  '00?  to  no  volts;  350-hp  turbine  to  op- 
_e  ;der  a  50- ft.  head;  a  lo-in.  centrifugal  pump  to  work 
fir  .40-ft.  head,  and  a  6-in.,  three-stage  centrifugal  pump 


for  r.iising  water  joo  ft.  Instruments,  switchboard,  etc.,  will 
be  required. 

Water  Supply  for  Ohio  Hydroelectric  Company.— The 
Auglaize  Power  Company,  of  Toledo,  Ohio,  through  its  president, 
James  M.  Ashley,  has  secured  a  twenty-five-year  renewal  of 
its  contract  with  the  State  for  water-power  from  the  Grand 
and  Laramie  reservoirs,  at  the  rate  of  $4,000  per  year.  In  addi- 
tion to  this  payment  the  company  is  to  maintain  the  two  reser- 
voirs and  keep  them  in  order.  They  were  constructed  seventy- 
five  years  ago  to  supply  water  for  the  canals  in  that  part  of 
the  State.  Waste  water  from  the  reservoirs  will  be  used  dur- 
ing the  low-water  periods  to  increase  the  supply  for  the  hydro- 
electric plant  that  is  being  constructed  on  the  Auglaize  River, 
3  miles  above  Defiance.  The  company  will  expend  $100,000 
in  establishing  facilities  for  collection,  storage  and  transporta- 
tion of  water  during  the  dry-weather  periods. 

Changes  in  Toronto  Electric  Light  Directorate.— At  the 

first  meeting  of  the  Toronto  Electric  Light  Company  since  con- 
trol was  acquired  by  Mackenzie  interests,  as  mentioned  in  a 
recent  issue,  a  number  of  changes  were  made  in  officers  and  di- 
rectors. The  new  directors  of  the  company  are:  Sir  William 
Mackenzie,  Robert  J.  Fleming,  manager  Toronto  Street  Railway 
Company,  D.  B.  Hanna,  Z.  A.  Lash,  general  counsel  Canadian 
Northern  R.  R. ;  E.  R.  Wood,  H.  H.  Macrae,  R.  C.  Brown  and 
G.  A.  Morrow.  Sir  Henry  Pellatt  retains  the  office  of  president, 
while  W.  D.  Matthews  was  succeeded  as  vice-president  by  D.  B. 
Hanna,  third  vice-president  of  the  Canadian  Northern  R.  R. 
H.  H.  Macrae  gave  up  the  general  managership  of  the  company 
and  became  second  vice-president. 

Sale   of   Sioux   Falls   Light   &   Power   Company.— H.    M. 

Byllesby  &  Company,  through  their  principal  office  at  Chicago, 
confirm  the  reported  purchase  of  the  Sioux  Falls  Light  & 
Power  Company  of  Sioux  Falls,  S.  D.  This  company  owns 
and  operates  a  hydroelectric  station  on  the  Big  Sioux  River, 
reinforced  by  a  modern  steam  auxiliary  plant,  and  serves  the 
greater  part  of  Sioux  Falls  with  current  for  lighting,  trans- 
portation and  power.  Format  possession  will  be  taken  in  a 
few  days,  with  N.  C.  Draper,  formerly  of  Zanesville,  Ohio,  as 
manager.  Improvements  and  extensions  will  be  made  to  the 
property.  The  Bennett  Light  &  Power  Company  at  Sioux  Falls 
has  been  sold  to  Frank  Thompson  of  St.  Paul. 

W.  S.  Barstow  &  Company,  Inc.,  Plan  Appliance  Demon- 
strations.— The  success  of  the  gas  appliance  campaign  con- 
ducted earlier  in  the  year  by  W.  S.  Barstow  &  Co.,  Inc.,  at  their 
various  gas  companies  has  led  to  plans  for  a  series  of  similar 
demonstrations  of  electric  appliances  at  the  electric  companies. 
F.  Lewis  White,  of  the  Barstow  company,  who  had  charge  of 
the  gas  appliance  campaign,  will  have  charge,  and  will  spend  at 
least  one  week  at  each  of  the  companies.  Demonstrations  will 
be  given  nearly  all  classes  of  appliances,  and  where  prospects 
warrant  it,  the  exhibit  will  be  continued   longer  than  a  week. 

New  Colorado  Power  Company. — The  Trinidad  Trans- 
mission Railway  &  Gas  Company  has  been  incorporated  with 
an  authorized  capital  of  $4,000,000,  the  incorporators  being 
Messrs.  C.  H.  Williams,  R.  H.  Widdecamp,  John  M.  Gates,  C. 
W.  Collins  and  A.  S.  Brooks.  The  company  recently  took  over 
the  Colorado  Railway,  Light  &  Power  Company,  as  noted  last 
week,  and  will  begin  operations  in  Las  Animas,  Heurfano, 
Pueblo,  Fremont  and  Denver  Counties. 

Toledo  &  Ohio  Central  Railroad  to  Install  Its  First  Tele- 
phone Train-Dispatching  Circuits. — The  Western  Electric 
Company  has  received  an  order  from  the  Toledo  &  Ohio 
Central  Railroad  for  forty-eight  telephone  selector  equipments 
for  use  on  the  eastern  division  of  the  road.  Two  circuits  will 
be  equipped,  one  extending  from  Bucyrus  to  Toledo,  a  distance 
of  70  miles,  and  the  other  from  Bucyrus  to  Thurston,  a  distance 
of  78  miles. 

Turbo-Generator  for  Evansville,  Ind. — The  Westinghouse 
Machine  Company  has  received  an  order  from  the  Evansville, 
Ind.,  Gas  &  Electric  Company  for  a  i6oo-kw  turbine  of  the 
improved  high-speed,  double-flow  type.  The  electrical  end  of 
the  unit  comprises  a  Westinghouse  generator  normally  rated 
at  20oo-kva,  delivering  3-phase,  60-cycle  currents  at  2300  volts. 

Aluminum  Notes  and  Prices. — The  aluminum  market  as 
of  August  15  is  reported  steady,  with  ingots  for  remelting  held 
at  2a@20^  cents  spot  No.  i,  the  base  for  large  ingots.  Rods 
and  wire  are  quoted  at  31  cents,  and  sheets  at  33  cents. 
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The  Week  in  Wall  street. 

DECLINES  were  made  in  the  majority  of  active  issues  in 
the  latter  part  of  the  previous  week,  and  in  many  cases 
prices  nearly  reached  the  lowest  figures  of  the  year. 
The  chiei  cause  01  the  activity  was  the  unfavorable  grain  re- 
port issued  by  the  government,  and  other  matters  lending  their 
influence  to  the  downward  movement  were  the  continuation  of 
investigations  and  rumors  of  heavy  liquidation  of  large  hold- 
ings. Thursday's  transactions  reached  a  million  shares.  Rail- 
road issues  were  traded  more  extensively  than  other  securities 
on  the  list  and  experienced  the  heaviest  declines.  Recovery 
took  place  in  Monday's  market  and  nearly  all  stocks  gained  a 
point  over  Saturday's  prices.  Foreign  buying  was  on  a  larger 
scale  and  higher  prices  were  made  in  international  stocks,  as- 
sisting the  trend  of  the  local  market.  Trading  was  irregular 
throughout  the  day  and  after  a  period  of  dullness  in  the  after- 
noon advances  were  made  at  the  close  and  the  highest  prices 
for  the  day  were  made  at  that  time.  Weakness  in  the  wheat 
markets  reflected  news  of  better  conditions  from  the  crop  cen- 
ters.     The  market  on  Tuesday  was  irregular,   and   Monday's 
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recovery  was  not  advanced,  several  important  issues  suffering 
further  decline.  United  States  Steel  was  the  only  issue  on 
which  a  gain  was  registered  and  in  this  case  the  advance  was 
small.  The  tone  of  the  market  was  discouraging  to  many,  not 
from  a  standpoint  of  prices  alone,  but  by  reason  of  the  check 
given  to  the  advance  of  an  outside  buying  movement.  The 
most  encouraging  news  on  Tuesday  was  the  government's 
weekly  report  on  crop  conditions.  Both  corn  and  wheat  have 
been  improved  by  the  good  weather  that  has  prevailed  and 
strong  hopes  are  entertained  for  yields  better  than  indicated  by 
the  August  report.  The  bond  market  is  unsettled  as  a  result 
of  conditions  in  the  stock  market.  Demand  is  light,  but  the 
prospects  for  early  increase  are  regarded  as  good.  The  money 
market  is  hardening  slightly  with  harvesting  plans.  Rates  Au- 
gust 13  were:  Call,  2;4@2i^  per  cent;  ninety  days,  3;4@35^ 
per  cent.  The  quotations  in  the  tables  are  those  at  the  close, 
August  15. 


FiNABciAL  Notes. 
Denver  City  Tramway  Bonds  Offered. — Russell,  Brewster 
&  Company,  of  Chicago  and  New  York,  are  offering  first  and 
refunding  sinking  fund  mortgage  twenty-five-year  $  per  cent 
gold  bonds  of  the  Denver  City  Tramway  Company  dated 
November  l,  1908,  and  due  November,  1933,  at  95  and  interest 
to  yield  about  zV%  per  cent.  The  company  was  incorporated  in 
1899  and  operates  the  entire  street  railway  system  of  Denver, 
consisting  of  223  miles  of  track,  and  the  bonds  are  secured  by 
direct  mortgage  on  197  miles  of  track  within  the  city  limits. 
The  authorized  issue  is  $25,000,000,  of  which  $4,720,000  is  out- 
standing. Of  the  balance  $10,911,800  are  reserved  to  retire  all 
other  bonds  of  the  system,  and  $9,368,200  are  for  additions  and 


permanent  improvements  under  carefully  .guarded  res 
I'lie  bonds  are  callable  as  a  whole,  but  not  in  part,  e.N 
■.inking  fund,  at  lOS  and  interest,  on  any  interest  peri 
and  including  May  i,  1914,  to  and  including  November 
and  thereafter  at  i02'/2  and  interest,  upon  sixty  days 
The  franchises  of  the  company  are  without  time  limit 
1907  were  held  by  the  United  States  Circuit  Court  to 
at  least  until  1935,  two  years  beyond  the  life  of  thes 
Gross  earnings  of  the  company  for  the  year  ended  Dece 
1910,  were  $3,595,158,  and  operating  expenses  were  $1 
leaving  net  earnings  of  $1,735,907.  After  deducting  all 
excepting  interest  on  these  bonds,  there  was  left  a  ba 
$829,754,  which  represents  more  than  three  and  one- 
interest  requirement  on  the  bonds  outstanding. 

Keystone  Telephone  Earnings. — In  the  twelve 
ended  June  30  the  revenues  of  the  Keystone  Telephoi 
pany  were  the  largest  in  the  history  of  the  company 
earnings  were  $1,153,788,  as  compared  with  $1,126,030 
and  net  earnings  were  $581,784,  as  compared  with  $56; 
the  previous  period.  Interest  charges  showed  a  decrea: 
$293,383,  as  against  $302,775,  and  the  surplus  available 
dends  increased  from  $265,177  in  1910  to  $288,401  in 
fiscal  period.  Each  of  the  statements  in  the  past  five  y 
been  an  improvement  on  the  one  preceding  it  and 
associated  with  the  company  regard  the  prospects  as  f 
for  continuation  of  this  record.  Announcement  is  111 
the  proceeds  of  the  $300,000  two-year  5  per  cent  nc 
to  Dick  Bros.  &  Company  by  the  Keystone  Telephone  ( 
will  be  used  for  extensions  and  betterments  within 
two  years.  These  improvements  are  in  addition  to  t 
which  provision  was  made  in  the  regular  annual  apprc 
It  is  not  known  at  this  time  whether  these  notes  wi 
funded  at  a  later  date  into  a  more  permanent  form  0 
but  it  is  believed  from  the  present  rate  of  earnings 
company  should  be  in  a  position  to  take  them  up  from 

Western  Electric  Business. —  .\lthough  gross  sales 
Western  Electric  Company  for  the  month  of  July  we 
cent  less  than  in  July,  1910,  and  it  is  unlikely  that  the 
will  earn  the  $71,000,000  expected  from  the  scale  of  bu 
the  earlier  part  of  the  year,  gross  sales  for  the  seven  ir 
the  current  year  are  4  per  cent  in  excess  of  those  in 
responding  period  of  1910.  The  present  rate  of  busiii 
cates  a  total  of  $66,000,000  for  the  year,  approaching  cl' 
record  of  1906,  when  gross  totaled  $69,000,000.  Reports 
various  territories  show  that  July  sales  in  the  east  wei 
equal  to  those  in  July,  1910,  and  that  the  falling  ol 
month  was  in  the  central  and  western  territories.  Att 
called  to  the  decrease  in  the  average  amount  of  each  or 
increase  in  the  size  of  the  company  and  in  the  numbei 
tomers.  Whereas  in  1910  the  average  of  orders  was  $72, 
a  decrease  as  compared  with  previous  years,  the  ave 
the  present  year  is  approximately  $70.  It  is  stated  tli 
persons  are  now  employed  by  the  company,  as  against 
1906.  Foreign  business  is  reported  satisfactory  and  tli 
of  all  departments  is  regarded  as  favorable  in  view  of 
ness  in  general  trade. 

Boston  Edison  Makes  Excellent  Financial  Show 

forecast  of  the  annual  report  of  the  Edison  Electric  Illii 
Company  of  Boston,  to  be  issued  early  in  the  fall,  indie 
the  company  has  made  the  best  showing  of  any  year  ir 
tory.  Gross  earnings  for  the  fiscal  year  ended  June 
as  already  made  public,  amounted  to  $5,257,913,  an  inc 
$548,457,  or  11.65  per  cent  over  the  year  preceding.  ' 
pected  that  the  report  will  show  net  earnings  avail 
dividends  of  over  $2,300,000,  equivalent  to  14.7  P^r  ""' 
156.037  shares  outstanding,  and  an  increase  of  about 
over  a  year  ago.  Increase  in  the  amount  of  divider 
during  the  past  year,  due  partly  to  the  new  issue  of  si 
partly  to  the  12  per  cent  rate,  will  about  absorb  this 
increase. 

Cities  Service  Earnings. — The  report  of  the  Cit: 
vice  Company,  for  ten  months  ended  July  31  g'ves 
on  stocks  of  subsidiary  companies  as  $718,219.  Other 
was  $32,863,  and  gross  earnnings  were  $751,082.^  i 
were  $23,299,  leaving  net  earnings  of  $727,783.  Divid 
preferred  stock  were  $413,956,  leaving  a  balance  of 
available  for  dividends  for  common  stock.  Dividend; 
common  stock  amounted  to  $118,650,  after  payment  of_ 
surplus  of  $195,177   remained. 
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ian  Joaquin  Light  &  Power  Corporation. — X.  VV.  llalsey 

ft~ompany  are  otfering  the  unsold  balance  of  $1,000,000  first 

gl  refunding  5  per  cent  sinking  fund  gold  bonds  of  the  San 

•     :-n  Light  &  Power  Corporation  at  93  and  accrued  interest, 

.1  5  43  per  cent.    These  are  dated   1910  and  are  due  in 

N'et   earnings   in   the   past   year   were   more   than    three 

tici  all  bond  interest.    A  letter  of  W.  G.  Kerckhpff,  president 

othe  company,  says  in  part  that  the  outstanding  bonds  of  the 

.-  n.iny,  including  those   now   offered,   have  been   issued    for 

■ipletion  of  a  massive  dam  at  the  outlet  of  Crane  Valley, 

San  Joaquin  River,  which  has  increased  the  capacity  of 

n  (_rane  Valley  reservoir  to  51,000  acre-feet,  thus  providing 

role  water  to  operate  the  company's  hydraulic  plants  to  their 

fi  capacity  during  the  entire  season,  with  a  large  amount  in 

rorve:  for  the  completion  of  the  new   San  Joaquin  power- 

h;se,  having  a  capacity  of  21,400  hp;   for  the  erection  of  a 

11  n  turbine  plant  at  Bakersfield,  Cal.,  with  a  capacity  of  lO,- 

;  for  the  completion  of  a  high-voltage  transmission  line 

ting  all   the   properties;    double-tracking   and   otherwise 

ing  the  Bakersfield   Electric   Railway ;   and   for  making 

ittermcnts  which  will  largely  increase  the  earning  power 

.•orporation. 

i-Chalmers    Earnings. — While    the    annual    report    of 

ij-Chalmers  Company  for  the  fiscal  year  ended  June  30 

t  be  made  public  until  October,  it  is  thought  that  a  con- 

e  decrease  will  be  shown  in  both  gross  and  net  earnings 

;>arcd  with  those  for  the  preceding  year.     Interests  asso- 

with  the  affairs  of  the  company  are  quoted,  however,  as 

that  there  is  little  doubt  that  interest  requirements  will 

ned,  and   that   there   will   be   a   small   margin   over   all 

It  is  further  stated  that  the  policy  of  the  directors  in 

,  monthly  appropriations  from  net  earnings  to  deprecia- 

ounts  has  been  enforced  throughout  the  year,  and  that 

irobability  the  total  appropriation  will  equal  that  of  the 

receding.     Reports   of    current   earnings   show   improve- 

nd  it  is  estimated   that  the   plants  of  the  company  are 

crating  between  50  per  cent  and  60  per  cent  of  capacity. 

■j,  however,  is  reported  as  irregular,  orders  from  some 

^  of  the  country  being  nearly  upon  a  maximum   scale, 

n  others  a  falling  off  is  noted. 

untain    States   Telephone    Company. — The    $6,500,000 

iness  of  the  Rocky  Mountain  Bell  Telephone  Company. 

ed  in  the  issue  of  July  29,  which  gave  an  account  of 

the  company  to  the  newly  formed  Mountain  States  Tele- 

'ompany.  will  be  assumed  by  the  latter.     The  Mountain 

Company  will  give  14.217  shares  of  its  stock  in  exchange 

■95  shares  of  Rocky  Mountain  Bell  Telephone  stock,  and 

1  pay  dividends  at  the  rate  of  7  per  cent,  dating  from 

'  in  case  the  transaction  is  consummated,  and  the  stock  is 

v'ed  on  or  before  September  30,  191 1.     President  Lane  of 

My  Mountain  Company  says,  in  a  statement  to  stock- 

.  in  reference  to  a  meeting  scheduled  for  August  17  to 

the  sale  of  the  company,  that  this  transaction  is  only  a 

the  plan   which   directors   have  been   considering    for 

s'  all  telephone  properties  in  the  Rocky  Mountains  under 

nagenient  and  ownership. 

ideral  Receiver  Appointed  for  Winona  Railway,  Light  & 

P'fer  Company. — In  connection  with  the  passing  of  inte- 

te  -t    lue  July   i  on  $495,500  bonds  of  the   Winona  Railway, 

V  Power  Company,  of  Winona,  Wis.,  mentioned  in  these 

>  July  29,  it  is  learned  that  Howard  Norris  of  Milwaukee 

n  appointed  receiver   for  the  company  by  the  United 

ilistrict  Court.     A  cash  tender  of  $12,735  for  payment 

defaulted  interest  to  the  Old  Colony  Trust  Company  of 

ti'    n.  trustee  for  the  bondholders,  was  offered  by  C.  C.  Smith 

fothe  receivers  as  a  plea  against  appointment.     Objection  to 

thixnder  was  made  by  attorneys  for  the  trust  company  on  the 

grind  that  the  tender  was  not  offered  in  good  faith. 

tiited  Wireless  System  to  Be  Maintained. — Selden 
Bam,  who  was  recently  appointed  receiver  in  bankruptcy  of  the 
Uied  Wireless  Company  by  the  United  States  Circuit  Court 
fo  he  District  of  Maine,  states  that  all  the  stations  of  the  com- 
paj  will  be  maintained  and  kept  in  active  operation.  Mr. 
Bam  starts  shortly  upon  an  extended  trip  through  various 
setons  of  the  country  embraced  by  the  stations  of  the  com- 
Par.  It  is  stated  that  although  many  operators  of  the  United 
Wsless  Company  at  shore  stations  on  Lake  Michigan  have 
noyeceived  regular  salaries  since  June,  all  are  at  their  keys 
'°  j.otect  shipping  and  passengers  from  disaster,  but  that  none 
'1  accept  commercial  business. 


Toronto  Street  Railway  Stock  Increase  Ratified. — At  a 
special  meeting  held  August  14,  stockholders  of  the  Toronto 
Street  Railway  Company  accepted  the  plan  to  increase  the 
capital  stock  from  $8,000,000  to  $12,000,000.  It  was  announced 
that  the  additional  capital  will  be  disposed  of  as  follows :  Two 
millions  at  par  are  to  be  issued  to  stockholders,  $1,000,000  is  to 
remain  in  the  treasury,  and  $1,000,000  is  to  be  divided  among 
stockholders  as  a  stock  dividend.  This  distribution  applies  to 
stockholders  of  record  .\ugust  25.  It  was  further  explained 
that  the  additional  capital  will  be  used  in  improving  the  sys- 
tem. 

Receiver  for  La  Crosse  Water-Power  Company. — Upon 
petition  of  a  bondholders'  committee,  a  receiver  has  been  ap- 
pointed for  the  La  Crosse  Water  Power  Company,  of  La 
Crosse,  Wis.  The  receiver.  Clement  C.  Smith,  of  Milwaukee, 
at  once  appointed  Mr.  W^.  J.  Ferris,  president  of  the  company, 
as  general  manager.  The  financial  difficulty  of  the  company 
was  due  to  shortage  of  water  in  reservoirs  during  the  past 
two  years,  which  small  rainfall  has  been  without  precedent, 
as  mentioned  in  these  columns  March  30.  Plans  for  increased 
storage  capacity  were  made,  and  it  is  expected  that  work  on 
these  will  now  proceed. 

Plan  to  Retire  Northwestern  Elevated  Bonds. — .Advices 
from  Chicago  state  that  the  Xorthwestern  Elevated  Railroad 
Company  will  retire  the  $18,000,000  first  mortgage  bonds  which 
mature  September  i.  The  trustees  of  the  Xorthwestern  Ele- 
vated will  meet  next  Monday  and  formally  authorize  a  new 
first  mortgage  of  $25,000,000  on  all  the  company's  property. 
This  mortgage  must  be  held  as  part  of  the  collateral  security 
of  the  Chicago  Elevated  Railway's  issue  of  $30,000,000  5  per 
cent  three-year  notes. 

Foreign  Interests  to  Promote  Electric  Industry. — An- 
nouncement is  made  that  a  number  of  European  contractors, 
financiers,  and  electrical  engineers  have  formed  an  association 
known  as  the  Griffiths  Electric  Contractors,  Ltd.,  to  finance 
design,  contract  and  operate  electrical  works  in  various  coun- 
tries of  the  world.  J.  Xorton  Grifliths,  E.  P.  Powles,  R.  D. 
McCarter,  and  J.  Kerr  Bock  are  named  as  members  of  the 
London  board  of  management.  It  is  stated  that  a  number  of 
leading  French  firms  are  also  interested. 

Winnipeg  Electric  Railway  Matters. — Negotiations  are 
still  in  progress  between  Sir  \\  illiam  Mackenzie,  president  of 
the  Winnipeg  Electric  Railway  Company,  and  a  special  com- 
mittee of  the  city  council  for  arranging  a  sale  of  all  the  in- 
terests of  the  company  in  Winnipeg  on  a  basis  of  $24,000,000. 

Omaha  Company  Increases  Stock. — The  authorized  cap- 
ital stock  of  the  Omaha  Electric  Light  &  Power  Company  has 
been  increased  from  $2,500,000  to  $4,000,000  by  the  addition  of 
$1,500,000  common  stock.  Preferred  stock  is  now  $1,000,000 
and  common  stock  $3,000,000. 


DIVIDEWDS. 

Brooklyn  Rapid  Transit  Company,  quarterly,  1%  Per  cent, 
payable    Oct.    I. 

Cities  Service  Company,  monthly,  preferred,  one-half  of  I 
per  cent;  common,  one-quarter  of  I  per  cent;  both  payable 
Sept.  I. 

Northern  Texas  Electric  Company,  semi-annual,  preferred, 
$3.00  per  share;  common,  quarterly,  $1.50  per  share;  both  pay- 
able Sept.  I. 

St.  Joseph  Railway,  Light,  Heat  &  Power  Company,  quarter- 
ly, one-half  of  i  per  cent,  payable  Sept.  i. 

Terre  Haute  Traction  &  Light  Company,  preferred,  3  per 
cent,  payable  Aug.  21. 

REPORT  OF  EARmHGS. 
LAKE  SHORE  ELECTRIC  RAILWAY  COMPANY. 

Gross        Operating         Net  Fixed  Net 

Period.  Earnings.     Expenses.     Earnings.     Charges.       Surplus. 

June,  1911  $113,950        $58,182        $55,768        $34,604        $21,163 

"  1910  103.533  52,244  51,289  34,751  16,537 

6m.,     June,     'II  558.585        313,129        245.457        208.003  37.454 

"         "  '10  526,727        298,697        228.030        208,601  19,420 

NIAGARA,  LOCKPORT  &  ONTARIO   POWER   COMPANY. 


ONTARIO  POWER  COMPANY. 
Tune,      Ml  $202,895        $37,610      $186,729      $167,536        $19,192 

'10  170.374  33.192         151,916         137,747  14.168 
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Construction  NeWs. 

TUCSON,  ARIZ.— It  is  reported  that  II.  A.  Smith,  of  this  city,  has 
perfected  plans  for  the  installation  of  a  large  electric  power  and  irriga- 
tion system  near  Noria,  Sonora,  Mex.,  which,  in  addition  to  supplying 
electrical  energy  for  the  operation  of  four  mines  and  smelters,  will  fur- 
nish electricity  for  lighting  the  town  of  Llano  and  water  for  the  irriga- 
tion of  about  15.000  acres  of  land.  A  reservoir  site  near  Noria  has  been 
selected,  and  engineers  are  at  work  on  the  project. 

ESCONDIDO,  CAL.— The  City  Trustees  have  granted  to  the  Escondido 
Utilities  Company  a  sixty-day  extension  of  time,  from  Aug.  1,  in  which  to 
install  the  additional  street  lamps  wnich  will  increase  the  lighting  facili- 
ties of  the  city  about  40  per  cent.  The  urgent  demand  for  connections 
from  circuits  already  installed  is  responsible  for  this  delay. 

FALLON,  CAL.— An  application  has  been  filed  by  the  citizens  of  Fallon 
for  the  right  to  utilize  the  surplus  electrical  energy  from  the  trans- 
mission line  which  the  government  proposes  to  construct  from  the 
La  Ilontam   dam. 

FRESNO,  CAL. — The  Fresno,  Hanford  &  Summit  Lake  Railway  has 
applied  to  the  Board  of  City  Trustees  for  a  franchise  to  construct  an 
electric  railway  over  I  and  Tuolumne  Streets  in  Fresno. 

LOS  ANGELES,  CAL.— The  city  of  Los  Angeles  has  entered  into  a 
contract  with  the  Southern  California  Edisol  Company  to  light  the 
streets  at  the  harbor  (San  Pedro)  with  aic  lamps  at  $5  per  month,  the 
Same  as  the  former  contract.  Provision  is  made  for  the  termination  of 
the  contrEct  any  time  after  Jan.  1,   1913. 

RI\ERSIDE,  CAL.— The  Board  of  Public  Utilities,  Riverside,  Cal.. 
has  ordered  the  lowering  of  the  lighting  rate  from  9  cents  to  7  cents  per 
kw-hour;  for  cooking  and  heating,  3  cents,  and  power  from  6  cents  to 
4  cents  at  the  municipal  plant. 

SACRAMENTO,  C.^L. — An  electric-lighting  system  is  to  be  installed 
in  Capitol  Park.  It  is  planned  to  have  twenty  lamps  on  standards  in 
the  outer  portion  of  the  park,  sixty  lamps  along  the  walks  about  the 
building  and  twelve  lamps  on  the  Capitol  dome,  the  wires  being  placed  in 
conduits.     The  estimated  cost  of  the  system  is  $13,000. 

SAN  JOSE,  CAL. — The  Peninsula  Railway  Company  has  applied  to 
the  City  Council  for  permission  to  construct  an  electric  railway  in 
Alum  Rock  Park. 

TULARE,  CAL. — The  Tulare  Power  Company,  which  was  recently 
organized  for  the  purpose  of  developing  electrical  energy  for  use  in 
Tulare  County,  and  incidentally  to  furnish  service  for  the  new  Holly 
electric  railway,  will  commence  at  once  the  construction  of  the  auxiliary 
plant  which  it  proposes  to  establish  at  Tulare,  the  work  to  be  in  charge 
of  former  City  Electrician  W.  E.  Caffrey,  of  Reno.  A  site  has  been 
secured  near  the  eastern  limits  of  the  city  on  the  Truckee  River,  at  which 
point  it  is  expected  that  about  5000  hp  can  be  developed.  The  directors 
of  the  new  company  are  Fred  Billings,  of  Tulare;  Mr.  Smith,  of  Strath- 
nicre;  Messrs.  Hrisco  and  McQuerry,  of  Lindsay,  and  C.  H.  Holly,  of 
Porterville. 

CANON  CITY,  COLO.— A  special  meeting  was  held  recently  in  this 
city  to  consider  a  proposition  of  New  York  capitalists  to  construct  an 
electric  line  to  the  top  of  the  Royal  Gorge,  the  estimated  cost  of  such 
construction  being   $230,000.      A   guarantee   of   6  per   cent  on   the   invest- 

NEW  HAVEN,  CONN.— The  Board  of  Aldermen  has  voted  to  grant 
Yale  University  the  privilege  of  installing  conduits  in  certain  streets, 
for  the  accommodation  of  the  new  Yale  buildings  erected  on  Pierson-Sage 
Square.  It  is  estimated  that  the  conduit  system  will  represent  an  ex- 
penditure of  $250,000,  and  the  heating  plant  proper  to  be  located  on 
Pierson-Sage  Square  another  $250,000,  making  a  total  expenditure  ot 
$500,000  for  this  centrallighting  plant. 

NEW  MILFORD,  CONN.— It  is  expected  that  the  New  Milford  Elec- 
tric Light  Company  will  extend  its  transmission  lines  to  Bridgewater  and 
Kent  at  an  early  date,  application  for  service  in  these  towns  having 
been  made. 

SAYBROOK,  CONN. — The  Shore  Line  Electric  Railway  Company  is 
seeking  an  amended  charter  giving  it  power  to  generate  and  transmit 
electrical  energy  in  several  shore  towns.  The  company  will  also  furnish 
the  energy  required  for  operating  the  new  drawbridge  at  Old  Saybrook. 

SOUTH  MANCHESTER,  CONN.— The  South  Manchester  Light, 
Power  &  Tramway  Company,  which  recently  took  over  the  North  End 
lighting  equipment,  is  planning  to  improve  that  portion  of  its  system  by 
considerable  new  construction,  and  by  increasing  the  emf  at  North  End 
from  1200  volts  to  2400  volts.  It  is  also  the  company's  intention  to  ex- 
tend  its   transmission   lines  to  Talcottville   and   Buckland. 

SOUTH  NORWALK,  CONN.— Tlie  Honsatonic  Power  Company  has 
recently  acquired  possession  of  the  Westport  Water  Company,  which 
furnishes  a  lighting  service  in   Westport,   Saugatuck  and  Greens  Farms. 


The  deal  involves  the  transfer  of  the  permanent  charter  to  f  lish 
Westport  with  water  and  electricity,  the  riparian  rights  held  bthe 
company  and  its  up-to-date  plant  and  property.  While  no  definite  ite- 
ment  has  been  made,  it  is  generally  believed  that  the  Housatonic«». 
jtany  will  dispense  with  the  electrical  portion  of  the  Westport  ;;iv. 
supplying   energy   from   its   own   power  stations. 

WINSTED,  CONN. — The  lighting  committee  of  the  Board  of  Wtem 
has  under  consideration  the  installation  of  a  modern  system  of  ee' 
lighting  in  Winsted,  recommendations  for  such  a  system  having  Mr, 
submitted  by  A.  C.  Winchester,  consulting  engineer,  of  South  Noik, 
and  W.  W.  Young,  of  New  York. 

WASHINGTON,  D.  C. — A  bill  has  been  introduced  by  Senator  • 
authorizing  the  Conrad-Stanford  Company  to  erect  a  power  plan 
stamp  mill  on  the  banks  of  the  Yellowstone  River  in  the  Yellov 
National  Park,  for  the  purpose  of  operating  the  Crevasse  mining  c 
It  is  also  the  intention  of  the  Conrad  company  to  construct  a  tra 
sion   line   from   the  power  plant  to  the  mine. 

WASHINGTON,  D.  C— Schedule  7181,  on  file  at  the  Burc 
Manufactures,  Washington,  D.  C,  states  that  an  American  com 
.•\sia  has  forwarded  the  name  of  a  person  in  his  district  who  wisl 
obtain  prices  f.o.b.  Seattle,  Wash.,  with  gross  and  net  shipping  wi 
on  the  following  electrical  machinery:  250-kw,  60-cycle,  three 
2000-voIt  generator;  100-hp,  60-cycle,  three  phase,  1000-volt  motor; 
60-cycle,  three  phase,  1000-volt  motor;  250  kw,  air-cooled  step-up 
former,  2000  to  10,000  volts;  250-kw,  air-cooled  step-down  transfi 
10,000  to  1000  volts;  10-kw,  air-cooled  step-down  transformer,  H 
110  volts;  20-kw,  air-cooled  step-down  transformer,  1000  to  110 
350-hp  turbine,  to  operate  with  a  50-ft.  head;  a  10-in.  centrifugal 
to  work  under  a  40-ft.  head;  and  a  6-in.,  three-stage  centrifugal 
for  raising  water  200  ft.  Instruments,  switchboard,  etc.,  will  I 
quired. 

JACKSONVILLE,  FLA.— Bids  will  be  received  by  the  Board  of 
Trustees  until  Sept.  4  for  the  removal  of  certain  machinery  froi 
old  electric-light  plant  to  the  new  power  station  now  being  consti 
near  Tallegrand,  and  for  building  the  superstructure  of  the  new  pi: 
ALBANY,  GA.— The  Albany  (Ga.)  Transit  Company  has  bee 
corpoiated  to  construct  an  electric  railway  in  the  city  and  suburbai 
tricts  of  Albany.  The  company  has  an  authorized  capital  stock  of 
000,  and  the  incorporators  a;e:  C.  W.  Rawson,  S.  B.  Brown, 
Putney,  W.  W.  Page  and  J.  A.  Davis,  all  of  Albany. 

D.-\LTON,  GA.— Application  for  a  30-year  franchise  in  this  cii 
been  made  by  the  Georgia  Power  Company,  of  Gainesville,  Ga.  If 
grinted,  it  is  expected  that  the  work  of  extending  the  company's 
missicn  lines  to  Dalton  will  be  commenced  at  an  early  date. 

MAYSVILLE,  GA. — Advices  have  been  received  from  J.  M.  Gill 
City  Clerk,  that  no  definite  action  has  yet  been  taken  for  the  con; 
t:on   of  a   water-works  and  electric-light   plant. 

LEWISTON,  IDAHO. — The  Nez  Perce  Water  Power  Company, 
furnishes  a  lighting  service  in  Nez  Perce  and  is  also  interested  in  1 
electric  developments  in  northern  Idaho,  contemplates  the  extensii 
its  transmission  lines  to  the  Lewiston  district.  The  company  rec 
passed  into  the  hands  of  Messrs.  Welch  &  Montague,  of  Portland. 

STITES,  IDAHO. — The  City  Councilmen  have  decided  to  con 
a  dam  and  electric  power  plant  near  Stites,  which  will  furnish  a  lif 
service  in  that  city,  as  well  as  energy  for  operating  the  pumps  a 
proposed  municipal  water  works.  The  installation  will  cost  in  the  > 
borhood   of   $3,000. 

DEKALB,  ILL. — .-^n  ornamental  street-lighting  system  will  pro 
be  installed  in  DeKalb  at  an  early  date,  the  City  Council  havinf 
matter   under   consideration. 

FAIREURY,  ILL.— A  contract  has  been  awarded  by  the  Fail 
Electric   Light   Company  for  a  new  300-hp  boiler. 

MONMOUTH,  ILL.— It  is  the  intention  of  the  Western  Stom 
Company  to  electrify  its  plant  No.  1  at  this  city,  the  contract  having 
awarded  to  the  Monmouth  Public  Service  Company,  which  uistalic 
electrical  equipment  in  its  plant  No.  2. 

PEORIA,  ILL.— A  new  ornamental  street-lighting  system  is  to  b 
stalled  in  this  city;  a  committee,  consisting  of  Messrs.  Spurck,  Oi 
McDowell,  Rehfuss  and  T.  O.  Grimm,  having  been  appointed  by  the 
Stieet  Ornamental  Lighting  Association  io  select  the  proper  stanJ 
advertise  for  bids  and  proceed  immediately  with  the  installation. 

SPRINGFIELD,    ILL.— The   organization   of   the   Springfield  &  N 
western    Interurban    Railway    Company,    which    proposes   to   construe  ^ 
electric    line    from    Springfield    to    Petersburg,    passing   through   Am  '■ 
Cantrall,    Athens,    Tice   and    Old    Salem,    has   been    perfected.     The     '■ 
pany  will  have  a  capital  stock  of  $15,000,  and  the  following  directors 
been  named:     Homer  J.  Tice,  Greenview;  R.  Y.  Kincaid,  Athens;  1 
Keys,   W.   F.   Workman,  Ralph  N.   Baker,   Frank  Reisch,  Jr.,  »nd  ^ 
Prather,   Springfield. 
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B^»KORD,    INP. — The    merchants    of    the    Industrial    Association,    o( 

'    are  perfecting   plans   for    the   installation    of   a   new   ornamcnia) 

:    street    lighting    throughout    the    business    district.      The    five- 

r  of  lamp  will  be  employed,  placed  on  iron  and  steel  standards 

KSVILLE,  IND.— It  is  stated  that  the  installation  of  the 
clight  and  power  plant  at  this  city,  in  which  E.  Dwight 
s  largely  interested,  will  be  commenced  at  once,  the  con- 
ihe  construction  of  the  buildings  and  the  necessary  concrete 
r.g  been  placed  witJj  Greenwood  &  Conner.  The  plant  will 
i^cal  field  in  C'>inpctition  with  the  existing  plants. 
ORDSVILLE.  IND. — The  trustees  of  the  municipal  electric- 
have  esiablished  a  minimum  charge  of  50  cents  per  month. 
-,  even  though  no  energy  is  used,  is  made  necessary,  the 
If.  in  order  to  cover  the  depreciation  of  transformers,  meters 
•-  wires,  and  the  constant  loss  of  energy  that  is  consumed  by 
>nners.     Apparently  there  has  been  no  opposition  to  the  mini- 

!  LVILLE.    IND. — For   some    time   the    City    Council    has    had 

'deration  the  matter  of  furnishing  the  city   with  a  more  ade- 

uf  service,  either   from   an  enlarged  municipal   plant   or  from 

&   Chicago    Interurban    power    house.      Manager    Minton,    of 

-  company,  has  now  agreed  to  furnish  energy  at  a  flat  rate 
'.s  per  kw-hour  delivered  at  the  plant,  making  a  minimum   of 

..otith. 

<,  IND. —It  is  stated  that  the  Indiana  Steel  &  Iron  Company, 
recently  incorporated   with   a   capital   stock  of   $100,000,   will 

:id  equip  a  water-works,  clcctric-light  and  power  plant,  as  well 
the  old  rolling  mill  for  the  manufacture  of  iron  and  steel. 
i,Pa.)   capitalists  are  back  of  the  cntci prise,  and  the  company 

rcat  development  in  Greene  County.     VV.  J.  Hamilton  is  resi- 

L  BLUFFS,  lA. — The  contract  for  lighting  arrangements  for 
to  be  tield  in  this  city  the  fir.st  week  of  September,  involving 

;  of  approximately  3500  16-cp  incandescent  lamps,  has  been 
the  Damon  Electric  Company. 

LE.-XNDO,  lA. — Plans  arc  being  matured  by  the  Des  Moines 
cr  Company  for  the  construction  of  two  dams  near  Douds 
develop  2000  hp  each.  Contracts  have  been  secured  for 
^11  of  the  land  between  Kcosauqua  and  the  proposed  Douds 
Me  citizens  of  the  latter  city  are  said  to  look  with  favor  upon 
ion.  Should  the  required  consents  for  the  construction  of 
jt  be  obtained,  however,  it  is  said  that  a  site  will  be  secured 

~  3  uqua. 
GE,  lA. — It  is  understood  that  the  citizens  of  Ft.  Dodge  have 
^t  the  issuance  uf  $125,000  of  bonds  lor  the  construction  of  a 
c  power  plant  and  water   filtration   system. 

-^nURG,  KAN. — The  contract  for  building  the  power  house  for 
lighting   company    at   this   city   has   been   awarded    to   J.    G. 

:'TON,  KAN. — A  special  election  has  Lean  called  by  the  Mayor 
on  for  the  purpose  of  voting  on  a  $2,500  bond  issue,  the  pro- 
Jtilized  for  the  installation  of  an  up-to-date  lighting  system. 
ON,  KY. — The  CTBannon  Improvement  Club  is  reported 
-his  place  to  promote  a  new  electric-lighting,  cold-storage  and 
s  company.  It  is  proposed  to  purchase  the  old  power  house 
"Tiille  &  Eastern  Railway  Company  at  Marcia,  Ky. 
;0R0,  KY. — At  a  recent  meeting  of  the  City  Council  plans 
ved  for  the  enlargement  of  the  municipal  electric-ltght  plant, 
that  several  thousand  dollars  will  be  spent  on  the  proposed  im- 

-PORT,  LA. — The  Council  on  Aug.  9  passed  on  second  read- 
nance  accepting  the  local  electric-light  company's  offer  to  give 

ng  service  for  six  years  at  $62.50  per  lamp.  With  the  ordi- 
provision   that  the  city   shall   have   the   right   to   purchase   the 

ig  system  of  the  present  comoany  at  its  appraised  value 
■id  cf  the  six  years,  providing  the  city  also  acfluires  the  water- 


.     new     electric-lighting     system,     which     w: 
is  being  installed  in  Bingham  by  the  Maii 


M.    MAINE.— >^ 

ill-night  service. 
Ceatt  Railroad  Company. 

BA"IMORE,  MD.— An  application  has  been  filed  by  the  Consolidated 
G»»,  metric  Light  &  Power  Company  for  permission  to  erect  a  gen- 
entoi.lant  at  Heath  and  Leadenhall  Streets,  the  estimated  cost  of  which 
«  pl»d  at  $16,000. 

CH  OPEE.    MASS.— On    account    of    inability    to    take    care    of    its 

presei  contracts  to  furnish  service  to  local  industries,  the  electric-light 

ewTTTrr  has  petitioned  the   Board  of  Aldermen  to  authorize  an  $80,000 

the  proceeds   to   be   used    for   the    enlargement   and   improve- 

c  municipal  electric-light  plant.     The  members  of  the  elcctric- 

niiltee    are    Dennis    Murphy,    chairman;     C.     H.    Jenness    and 

■^''  'T    Xantais. 

EAHAMTON.  MASS.— The  State  Gas  and  Electric  Light  Com- 
miisu  has  granted  the  application  of  the  Eastfaamlon  Gas  &  Electric 
L»«hl  ompany  for  permission  to  issue  additional  bonds  of  $100,000,  the 
pToceii  to  be  used  to  liquidate  the  company's  indebtedness  and  to  com- 
Pl«e  nstniction  work  at  the  Mount  Tom  plant. 


FALL  RIVER.  MASS.— Permission  has  been  granted  to  the  Tiverton 
Electric  Light  Company,  Tiverton,  R.  L,  to  extend  its  transmission  lines 
in  Fall   River. 

GREENFIELD,  MASS. — The  County  Commissioners  have  approved 
the  plans  of  David  B.  Carse,  of  New  York,  for  the  construction  of  a 
dam  of  reinforced  concrete  64  ft.  in  height  on  the  Deerfield  River, 
about  a  mile  below  the  Gardner  Falls  dam  of  the  Greenfield  Electric 
Light  &  Power  Company.  The  commissioners  approval  is  subject  to  the 
condition  that  the  Carse  plans  and  specifications  be  made  to  comply 
with  certain  recommendations  of  Engineer  J.  L.  Tighc,  of  Holyokc, 
calling  for  reinforcement  of  the  dam  proper. 

LAWRENCE.  MASS.— The  Water  Board  of  this  city  will  receive  bid^ 
until  3  p.  m.,  Aug.  23,  for  a  turbine-driven  centrifugal  -pump  and 
condenser  for  handling  3,000,000  gal.  in  twenty-four  hours.  J.  F. 
McCarty  is  president  of  the  board,  and  Morris  Knowles  consulting  engi- 
neer, 

LEE,  MASS. — The  Smith  Paper  Company  is  erecting  a  large  brick 
structure  south  of  the  Columbia  mill,  it  being  the  company's  intention, 
according  to  newspaper  reports,  to  use  it  as  a  power  station  in  connec- 
tion with  the  electrification  of  its  mills. 

MANSFIELD,  MASS. — The  property  of  the  Massachusetts  Coal  & 
Power  Company,  of  this  city,  has  been  sold  by  order  of  the  receiver, 
Irvin  McD.  Garfield,  to  Joseph  A.  Haley,  representing  a  syndicate,  for 
$10,400.  The  plant  consists  of  1700  acres  of  land  and  buildings,  and 
leases  in   mining   rights  on   about  400  acres  of  land. 

MEDFORD,  MASS. — In  order  to  expedite  the  operation  of  the  locks 
at  the  recently  constructed  dam  at  Cradock  Bridge,  Medford,  the  Park 
Commission  has  ordered  the  installation  of  electric  motors  to  replace  the 
present   hand  machines. 

NORTH  EASTON,  ^?ASS.— The  Edison  Electric  Illuminating  Com- 
pany, of  Brocton,  io  planning  to  extend  its  transmission  lines  to  North 
Easton,  an  application  for  permission  to  erect  poles  and  string  wires  on 
the  principal  streets  of  the  town  having  been  filed  wtih  the  Selectmen. 

PE.ABODY,  MASS. — At  a  recent  meeting  of  the  finance  committee  of 
Peabody,  an  appropriation  of  $2,000  was  recommended  for  the  extension 
of  the  municipal  electric-light  plant,  the  original  request  for  $3,000  being 
denied. 

HANCOCK,  MICH.— The  city  of  Hancock,  which  receives  its  lighting 
service  from  the  Houghton  County  Electric  Light  Company,  is  consid- 
ering the  advisability  of  installing  a  municipally  owned  plant.  It  is 
estimated  that  an  expenditure  of  about  $15,000  would  be  required  to 
install  the  generating  equipment,  irrespective  of  the  poles,  wires  and 
other  apparatus.  The  city's  contract  with  the  Houghton  County  Com- 
pany expires  next  year. 

ISHPE.MING,  MICH.— It  is  the  intention  of  the  city  officials  to  ex- 
pend $15,000  in  overhauling  the  municipal  elcclric-Iight  plant  The  trans- 
mission lines  of  the  ccmpany  are  to  be  extended  from  the  power  plant 
to  the  Cleveland-Cliffs  Iron  Company's  plant  at  the  Maas  mine,  arrange- 
ments having  been  made  with  the  company  to  furnish  the  city's  patrons 
with  light  whenever  the  municipal  plant  is  out  of  commission. 

LAPEER,  MICH.— We  are  advised  by  C.  D.  Hulbert,  superintendent 
of  the  Lapeer  Gas-Electric  Company,  that  the  company  is  in  the  market 
for  a  200hp  boiler,    150-Ib.   pressure. 

MANISTEE,  MICH. — A  franchise  to  furnish  electrical  energy  in  this 
city  has  been  granted  to  the  Manistee  County  Electric  Company,  and 
work  will  be  commenced  within  three  months  on  the  construction  of  its 
first  dar.i  over  the  south  branch  of  the  Manistee  River. 

BROWN'S  VALLEY.  MINN.— The  contract  for  the  construction  of 
the  electric  light  plant  at  this  city  has  been  awarded  to  the  Minneapolis 
Steel  &  Machinery  Company,  of  Minneapolis,  for  $10,950.  Charles  L. 
Pillsbury,  Minneapolis,  is  engineer. 

CANBY,  MINN.— E.  W.  Enck.  M.  O'Toole  and  Fred  Schult,  of  South 
St  Paul,  have  secured  a  franchise  for  the  installation  of  an  electric- 
light,   heat  and  power  plant  at  Canby. 

DULUTH,  MINN.— Plans  are  being  considered  by  the  West  End  Com- 
iiercial  CInb  for  the  installation  of  an  improved  system  of  lighting  on 
Superior   Street,   the  estimated  cost  being  about   $3,500. 

DULUTH,  MINN. — It  is  announced  that  the  Zenith  Telephone  Com- 
pany had  decided  to  postpone  its  contemplated  improvements,  including 
the   erection   of  a   aew  $20,000  building  at  the  West   End. 

EVELETH,  MINN. — Bids  for  the  purchase  of  a  franchise  for  con- 
structing and  operating  an  electric  line  through  Eveleth.  to  be  part  of 
an  interurban  line  to  run  between  Hibbing  and  Gilbert,  have  been  adver- 
tiitd   for   by    the   city  clerk- 

MINNEAPOLIS.  MINN.— The  following  are  reported  to  be  the  bids 
for  ta)  engine  .and  (b)  generator  for  use  in  connection  with  the  pro- 
posed electrical  plant  at. the  city  crematory,  or  (c)  total  cost:  North- 
west Electrical  Company,  (a)  $9,732,  (b)  $10,173,  (c)  $44,506;  Electric 
Machinery  Company,  (b)  $8,279;  Minneapolis  Steel  &  Machinery  Com- 
paiiy.  (a)  $8,786,  (b)  $9,475;  Allis-Chalmers  Company,  (c)  $20,427;  R. 
B.  Whittakei.  (c)  $17,991;  Electric  Machinery  Company  and  Frank  Cook. 
$17,530  and  $18,350,  respectively,  on  a  pole  line;  the  Electric  Machinery 
Company,  $1,941  on  a  switchboard,  and  the  General  Electric  Company, 
$21,984  on  generators,  lamps,  switchboard  and  all  electrical  equipment. 

TOWER.  MINN. — By  a  vote  of  ninety-two  to  eight  the  city  of  Tower 
voted  on  Aug.  7  in  favor  of  an  $18,000  bond  issue,  the  proceeds  to  be 
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used  for  the  construction  of  a  dam  and  electric-light  plant  at  Pike  I^'^*^' 
6  miles  from  the  citj-,  from  which  point  electrical  energy  will  be  supplied 
to   Tower. 

WABASHA,  MINN.— It  is  reported  that  the  Minnesota-Wisconsin 
Power  Company,  of  Menominee,  Wis.,  will  construct  a  66,000-volt  trans- 
mission line  to  Wabasha. 

CLARKSDALE,  MISS.— H.  S.  Boles,  City  Engineer,  writes  that  bids 
will  be  received  Sept.  5  for  the  extension  and  improvement  of  the  water 
works,  sewers  and  electric-lighting  system,  the  probable  cost  of  such  im- 
provements being  in  the  neighborhood  of  $55,000. 

FORSYTH,  MO.— .\  petition  is  being  circulated  in  Taney  County  by 
Attorney  C.  H.  Grooms,  of  Forsyth,  under  the  direction  of  Gen.  William 
H.  Standish,  to  secure  permission  from  property  owners  to  divert  the 
v/aters  of  the  White  River  from  a  portion  of  land  10  miles  helnw 
Forsyth,  the  object  being  to  construct  a  second  dam  at  that  point. 
General  Standish  is  interested  in  the  James  River  dam  proposition,  and  it 
is  possible  that  work  on  the  first  project  will  not  be  carried  out  until 
after   the  Wliite   River  dam  is  built. 

KANSAS  CITY,  MO. — We  are  advised  by  Louis  H.  Egau.  gencial 
manager  of  the  Kansas  City  Electric  Light  Company,  Kansas  City,  Mo., 
that  to  the  best  of  his  knowledge  and  belief  the  city  has  no  intention  of 
installing  a  municipal  electric-light  plant.  Our  item  in  the  issue  of 
August  5  should  have  read  Kansas  City,  Kan.,  instead  of  Kansas  City, 
Mo. 

ST.  LOUIS,  MO.— The  St.  Louis  &  Jennings  Railway  Company  has 
applied  to  the  County  Court  of  Slayton  for  a  franchise  to  construct  an 
electric  railway  from  the  western  limits  of  the  city  to  the  Jennings  Sta- 
tion Road. 

CHOUTEAU,  MONT. — The  local  electric-light  plant,  which  was  ac- 
quired two  years  ago  at  a  sheriff's  sale  by  Julius  Hitchberg,  has  been 
sold  to  H.  McCullough,  of  Corbin,  Mont.  It  is  the  intention  of  the 
new  owner  tc  put  the  plant  in  first-class  condition  so  as  to  be  able  to 
furnish  lighting  service  by  Sept.   1. 

BRAINARD,  NEB. — The  contract  for  installing  a  water-works  system 
and  erecting  the  electric-light  plant  of  Brainard  has  been  awarded  to 
the  Almo  Engine  &  Supply  Company,  Omaha,  Neb.,  for  $10,713. 

CURTIS,  NEB. — Plans  are  being  completed  for  the  installation  of  a 
municipal  electric-light  plant  at  this  city.  Charles  F  Sturtevant,  civil 
engineer,   is   in  charge   of  the   work. 

LINCOLN,  NEB. — As  the  result  of  a  fire  at  this  city  the  lighting  plant 
was  put  out  of  service.  No  damage,  it  is  stated,  was  done  to  the  pump, 
ing    machinery. 

OMAHA,  NEB. — .Application  for  permission  to  construct  an  electric 
railway  from  Sioux  City  to  Omaha  has  been  made  by  the  Omaha,  Sioux 
City  and  Northern   Railway  Company. 

OMAHA,  NEB. — The  portable  power  plant  used  as  the  south-side 
substation  of  the  street  railway  company,  and  which  was  used  for  dis- 
tributing energy  to  the  Manawa  line,  was  destroyed  by  fire  during  a  re- 
cent electrical  storm,  the  damage,  almost  wholly  to  machinery,  being 
estimated  at  $18,001,. 

WYMORE,  NEB— F.  W.  Weeks,  City  Clerk,  writes  that  the  contract 
for  constructing  10  miles  of  street  lighting  lines  (bids  opened  Aug.  9) 
has  been  awarded  to  the  Columbian  Electrical  Company,  of  St.  Joseph, 
for  $8,303. 

ELY,  NEV. — Newspaper  reports  state  that  a  large  power  plant  is 
shoitly  to  be  erected  on  Cleve  Creek  by  the  Telluride  Power  Company,  of 
Provo,  Utah. 

JARBIDGE,  NEV. — An  electric-light  and  power  plant  is  to  be  installed 
at  the  new  camp  of  Jafbidge,  for  the  operation  of  the  mines  and  mills. 
A  company  capitalized  at  $100,000  has  been  organized  by  Gilmore  Kinney, 
Jr.,  J.  M.  Kinney,  J.  T.  Brunn  and  George  F.  Elliott,  all  of  Jarbidge. 

MANCHESTER,  N.  H.— In  order  to  furnish  the  energy  lacking  be- 
cause of  the  low-water  conditions,  the  .\moskeag  Manufacturing  Com- 
pany expects  to  install  a  5000-kw  generator  at  its  large  plant.  It  is 
stated  that  a  number  of  additional   motors  will  also  be  installed. 

MEREDITH,  N.  H. — The  transmission  lines  of  the  Meredith  Electric 
Light   Company  are  being  extended  along  Lang   Street. 

BLOOMFIELD,  N.  J. — Engineers  Runyon  &  Carey,  of  Newark,  N.  J., 
in  a  report  to  the  Town  Council  on  Aug.  7  recommended  the  construc- 
tion of  a  municipal  street-lighting  system  which  would  also  provide  for 
a  commercial  service. 

JERSEY  CITY,  N.  J. — It  is  quite  probable  that  an  improved  lighting 
system  will  be  installed  on  Newark  Avenue,  from  Warren  Street  to 
Coles  Street,  the  shopping  district,  a  committee  representing  the  Business 
Men's  Association  of  Jersey  City  having  requested  the  Mayor  to  au- 
thorize an  appropriation  for  this  purpose. 

TRENTON,  N.  J.— The  Board  of  Public  Utility  Commissioners  has 
given  its  approval  to  the  revised  plan  for  the  consolidation  of  the  Ber- 
nards Electric  Company,  'he  Warren  County  Power  Company  and  the 
Eastern  Pennsylvania  Power  Company.  Under  the  new  plan  the  Ber- 
nards Water  Company,  Bernardsville,  N.  J.,  is  to  sell  to  the  Bernards 
Electric  Company  all  of  its  leal  and  personal  property,  constituting  its 
electric  light  and  ice  pl.ints,  for  $125,000.  The  electric  company,  after 
purchasing  the  property,  is  to  issue  bonds  to  the  water  company  in  the 
sum  of  $125,000.     The  bonds  are  to  be  secured  by  a  mortgage.     The  next 


step  will  be  the  sale  and  conveyance  of  the  electric  company's  proiiy  ■ 
the   Eastern   Pennsylvania   Power   Company,   which   in   turn   will  It;  t„ 
property    to    the    electric    company.      The    power    company    is   to    |nirt 
$1,000  of  the  capital  stock  of  the  electric  company  for  cash  at  p  and 
this    stock    is    to    be    mortgaged    to    the    Commercial    Trust    Comp;  ,  o( 
Philadelphia.     Approial  of  this  plan  was  given  subject  to  the  res  .-tion 
that  no  extensions  or  betterments  should  be  made  to  the  property    any 
of  the  companies  without  first  obtaining  the  approval  of  the  Boar 
ENGLE,   N.    M. — The   Secretary   of   the    Interior,   Washington, 
has  awarded  the  contract  to  Ihe  Lidgerwood  Manufacturing  Comp 
New  York,  for  furnishing  three  cableways  for  use  in  the  construe 
the    Engle    Dam,    Rio    Grande    Irrigation    project.    New    Mexico, 
cableways  each  have  a  span  of  1420  ft.  and  are  to  be  electrically  o]  t, 
KELLY,    N.    M.— A    small    electric    light    and    power    plant   is  . 
installed   at  the  Germany  mine  in  this  place. 

TUCUMC.\RI,  N.  M. — R.  G.  Lafite,  who  recently  took  over  tl  , 
electric-light  plant  and  organized  a  company  known  as  the  Tu( 
Light  &  Power  Company,  is  planning  many  improvements  in  the 
A  new  powerhouse  is  to  be  erected  in  which  new  generators  and 
will  be  installed,  the  transmission  lines  of  the  company  extended  t 
the  residential  district  and  an  all-day  service  provided  for  the  or 
of  electric  motors.  The  voltage  of  the  system  will  be  changed  fr 
volts  to   110  volts. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  C.  B.  Snyder, 
intendent  of  School  Buildings,  until  Aug.  21  (readvertisement) 
installation  of  electrical  equipment  in  the  Washington  Irving  High 
Borough   of  Manhattan. 

COMSTOCK,  N.  Y.— Bids  will  be  leceivcd  by  Joseph  F.  Scott, 
intendent  State  Prisons.  Capitol  Building,  Albany,  N.  Y.,  until  .' 
for  construction,  including  heating,  plumbing  and  electric  work  fo 
connecting  corridors,  laundry  and  bath  houses,  mess  hall  and 
building,  power  house,  punishment  prison  and  conduits,  including 
plant  at  Great  Meadow  Prison,  Comstock.  Franklin  B.  Ware,  A\i 
the  state  architect. 

JAMESTOWN',  N.  Y.— The  Odsonia  Worsted  Mills  is  installing 
hp  steam  turbine  engine  and  two  additional  tubular  boilers. 

LOCKPORT,  N.  v.- A  mortgage  for  $25,000,000,  given  by  the 
Telephone  Company  to  the  Trust  Company  of  America,  of  New 
has  been  recorded  in  the  Western  New  York  counties  in  wb 
properties  of  the  telephone  company  which  secures  it  are  located 
is  said  to  be  the  final  step  in  the  recent  acquirement  by  the 
company  of  a  large  number  of  independent  companies  west  of  S) 
including  Niagara  Falls,  North  Tonawanda,  Lockport,  Middlepoi 
port,   Sanborn,    Medina  and  other  places. 

NAPLES,  N.  Y.— We  are  advised  by  Edward  L.  Bailey,  of  the  '• 
Electric  Lighting  Plant,  that  he  has  made  application  to  the 
Service  Commission  of  New  York  to  exercise  and  enjoy  a  fr 
granted  by  the  Village  Board  of  Naples,  Ontario  County,  N.  Y.,  t 
poles  and  string  wires  for  the  purpose  of  supplying  electric  sen- 
fifty  years.     The  system  will  be  60-cycle. 

WATERTOWN,  N.  Y.— Plans  are  being  perfected  by  the  1 
Department  Store  to  install  its  own  electric  system.  The  plant 
located  in  the  new  .Anthony  Street  addition  which  the  conip 
erecting,   and  will  cost  in  the  neighborhood  of  $3,500. 

GREENSBORO,  N.  C. — On  account  of  the  shortage  of  water 
dams,  the  Southern  Power  Company  has  made  temporary  arrant 
with  the  White  Oak  cotton  mill,  which  operates  a  I0,000-hp  pi 
supply  electrical  energy  to  several  North   Carolina  cities. 

MOTT,  N.  D.— The  North  Dakota  Independent  Telephone  Comi 
constructing  a  telephone  line  from  this  city  to  Bismark. 

BEACH  CITY,  OHIO.— It  is  the  intention  of  the  citizens  ol 
City  to  construct  a  26-mile  electric  railway  from  Beach  City  to  ? 
burg  by  way  of  Winesburg,  Mount  Hope   and  Berlin. 

CINCINNATI,  OHIO.— The  Ohio  Valley  Electric  Railway  Co 
of  Cincinnati,  contemplates  the  erection  of  an  addition  to  its 
house  at  Kenova,  W.  Va. 

COLUMBUS,  OHIO.— Bids  will  be  received  until  Aug.  22  by 
Holton,  Director  Public  Service,  for  furnishing  and  installing  a 
lighting  system  on  Dublin  .Avenue,  also  at  the  same  time  a  separ 
for   866   ornamental   standards. 

KENTON,  OHIO.— Bids  were  opened  .Aug.  3  for  pumping  mac 
etc.,  and  a  contract  for  a  65-hp  engine  was  awarded  to  the  Browne 
pany,  of  Dayton,  and  a  40-kva  generator  to  the  Ft.  Wayne  1 
Company.  The  contract  for  pumps  has  not  yet  been  let.  ( 
Brossman,  Union  Trust  Building,  Indianapolis,  Ind.,  is  the  con 
engineer. 

NORTH  LIMA,  OHIO.— A  fire  of  unknown  origin  totally  de 
the  freight  and  passenger  depot,  as  well  as  the  substation,  of  the  \  '»' 
town  &  Southern  Railway  Company,  of  Y^oungstown,  Ohio.  The  •  J" 
electrical  machinery  alone,  exclusive  of  the  buildings,  is  stated 
in  the  neighborhood  of  $25,000.  It  is  understood  that  the  power '"^ 
will  not  be  rebuilt  at  North  Lima,  but  that,  if  a  new  structure  is  e  K  , 
it  will  be  located  at   Columbiana. 

SHARON,  OHIO.— The  City  Council  has  under  consideratii  'tl 
establishment  of  a  municipal  electric-light  plant.  Estimates  "',^^ 
secured  on  the  cost  of  erecting  such  a  plant  and  on  the  cost  of  ' 
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B»n.  «n<l  if  '*  belitvcd  that  active  steps  will  be  taken  at  an  early  date 
lool  g  toward  the  installation  of  an  up-to-date   system. 

V>RCESTER,    OHIO. — A    $10,000    plant    is    to    be    installed    at    the 
E»(iment  Station,  bids  for   which,   it  is  announced,  will   not  be  adver- 

MOM.\  CITY,  OKL.V.— The  reorganization  of  the  Oklahoma- 
Interurban  Railway  Company  has  been  effected,  and  a  charter 
in  the  name  of  the  Oklahoma-Shawnee  Railway  Company, 
lonccrn  is  to  be  capitalized  at  $3,000,000,  and  proposes  to  con- 
electric  line  100  miles  in  length,  the  work  to  be  commenced 
-•  ne.xt  few  months.  I*  E.  Patterson  is  president  of  the  com- 
c  line  is  to  be  affiliated  with  the  Oklahoma  City  Traction 
>{  which  Mr.  Patterson  is  also  president.  While  the  line  is  to 
jlly  operated,  the  company   in   its  articles   of  incorporation   re- 

■  right  to  operate  by  steam  if  necessary.     It  also   reserves  the 
'erate  a  telegraph  and   telephone   system  and   electric   plants  in 
-  towns  through   which  the  proposed  electric   line  will    run. 
<K.\,    OKL.^.— Pids    were    opened     .Aug.     1     for    the    construe- 

Aater  works  and  an  electric  plant,  and  the  contract  has 
led  to  the  Oklahoma  Engineering  Company,  of  Oklahoma  City, 
':.  Other  bidders  were:  N.  S.  Sherman  Machine  &  Iron 
J.977;    Kennedy    &    Fleming,    $24,006,    and    Fletcher    &    Hultz, 

v.  ORE.— The  equipment  of  the  Municipal  Electric  Light  & 
ni  is  to  be  increased  from  260  hp  to  560  hp,  this  action  having 
red    necessary    in    order    to    meet    the    increasing   demand    for 

\.\D,  ORE. — Arrangements  are  being  made  by  the  Mt.    Hood 

.    Power  Company   for   the  construction   of  a  substation  at   the 

liams  .-Vvenue,  the  cost  of  which  will  be  in  the  neighborhood 

WD.  ORE.— Plans  have  been  matured  by  the  Portland  (Ore.) 
sht  &   Power   Company   for   improvements   that  will   represent 

ture  of  $135,000.     The   work   will   include   the  installation   of 

power-bouse  equipment. 

RG,  ORE. — The  Oregon  Gas  &  Electric  Company  is  installing 
;:iant  at  Ro-eburg,  the  cost  of  which,  it  is  statjd,   will  exceed 

\. — The  only  bid  received  and  opened  on  .\ug.  H  at  the 
:e  Panama  Canal  Commission  at  Washington,  D.  C,  for  one 
•bogenerator  unit  was  submitted  by  the  General  Electric 
f  Schenectady,  N.  Y.,  at  $26,623,  if  delivered  in  ninctv  days, 
n  160  days. 
-Itl'RG,  P.-\. — Preliminary  steps  toward  the  organization  ot 
i;  clectrk-lighting  company  in  this  city  are  said  to  have  been 
it  is  understood  that  a  charter  will  be  applied  for  at  an 
The  new  company,  the  promoters  of  which  are  all  citizens 
'1,  is  to  be  known  as  the  People's  Light  Company  of  Gettys- 
it  is  planned  to  interest  as  many  local  people  as  possible  in 
se.  The  names  of  those  directly  responsible  for  the  proposed 
nve  not  as  yet  been  made  known,  but  it  is  understood  that 
!ves  of  the  company  have  already  been  securing  prices  on 
"tnd  equipment. 

'■UHG,  P.\. — On  account  of  the  proposed  merger  of  the  elec- 
;  plants  of  Sunbury,  Northumberland.  Milton  and  Lewisburg, 
Mers  of  the  newly  organized  Citizens'  Company  of  Lewisburg 
■d  to  increase  the  capital  stock  of  the  co.upany  from  $15,000 
with  the  intention  of  constructing  at  once  an  up-to-date  elec- 
•nt.  It  is  estimated  that  about  $30,000  will  be  expended  by 
>   in   the  construction   of  this  plant. 

■F:Lrm.\.  P.\.— Bids  will  be  received  until  .^ug.  25  by 
Misskarl,  Acting  Director  Department  of  Wharves,  Docks  and 
•  ekwiric  freight  elevators  for  the  Vine  Street  pier. 
!  ON,  PA  — A  private  lighting  and  heating  plant,  with  an 
lor  200  arc  lamps  and  an  equal  number  of  incandescent  lamps, 
l«rate  elevators  and  cash  systems,  and  that  will  supply  heat 
c-stor>*  building  of  the  Globe  Warehouse,  of  Scranton,  is  to 
'•  by  that  company.  All  of  the  heat  and  electricity  used  in 
'Iding  is  to  be  produced  in  the  company's  plant. 
FLD.  S.  C— We  are  advised  by  F.  M.  Boyd,  owner  of  the 
"at  plant  at  Johnston,  S.  C,  that,  owing  to  some  slight 
-  in  the  election,  the  town  of  Edgefield  will  be  compelled 
'ther  election   on  the  question  of  issuing  bonds  for  the  estab- 

■  an  electric-light  plant. 

ON,  S.  C. — According  to  advices  received  from  F.  M.  Boyd, 
'he  electric-light  plant  at  this  city,  a  bond  issue  for  a  watcr- 
i-m  is  to  be  voted   on    very    shortly,   and    should   the   election 

'S'  :•   c  water  works  will  be  operated  in  connection  with  the  electric- 

■'ght  inr. 

SIOx  FALLS,  S.  D.— The  Bennett  Light  &  Power  Company,  which 
■"""'*  energy  from  the  waters  of  the  Big  Sioux  River  and  is  one 
«  the«o  great  hydroelectric  plants  in  Sioux  Falls,  has  been  acquired 
y  'y.  Thompson,  of  St.   Paul,  the  purchase  price  being  $80,000. 

GRr.wILLE,  TEXX.— W.  T.  Mitchell,  City  Recorder,  writes  that 
^'prosed  water-works  and  electric-light  plant  will  cost  about  $65,000. 
Bids  r  yet  called  for.     W.  S.  Shields,  of  Greenville,  is  the  engineer. 

JOH^ON    CITY.    TENX.—The    power    plant    of    the    Johnson    City 


Traction  Company  is  being  enlarged.  A  new  boiler  room  is  being  built 
and  new  boilers  are  to  be  installed.  There  is  also  some  talk  of  con- 
necting Johnson  City  with  Jonesboro  by  an  electric  line,  the  improve- 
ments which  are  being  made  at  the  power  plant  enabling  the  traction 
company  to  furnish  energy  for  its  operation. 

KXOXVILLE,  TENN. — Application  for  permission  to  install  a  lighting 
system  in  this  city  has  been  filed  by  the  Eastern  Tennessee  Power 
Company,  of  Parksville,  and  it  is  understood  that  the  Ocoee  Power 
Company  will  also  ask  for  the  same   privilege.  ' 

BRENIIAM,  TE.\. — .\  twenty-four-hour  service  is  soon  to  be  esUb- 
lished  by  the  electric  lighting  company  of  this  city.  New  machinery  is 
being  installed  and  the  system  will  be  changed  from  133  cycles,  1100 
volts,  to  60  cycles,  2200  volts. 

DEL  RIO,  TEX.— The  Del  Rio  Electric  Light  &  Ice  Plant  has  been 
sold  to  W.  R.  Payne,  the  consideration  being  $37,550. 

FT.  WORTH,  TEX.— The  Ft.  Worth  Southern  Traction  Company 
has  received  a  franchise  from  the  County  Commissioners'  Court  to  build 
an  electric  railway  from  Ft.  Worth  to  Cleburne  by  way  of  Evcrman, 
Burlcston  and  Joshua. 

KENNEDY,  TEX. — A  franchise  to  install  an  electric-lighting  system 
in  Kennedy  has  been  granted  by  the  City  Commissioners  to  J.  D.  Autry 
and  D.   D.   McAda. 

F.\RMIXGTON,  UTAH.— Representatives  of  Farmington,  Kaysville 
and  Bountiful  are  considering  a  proposition  to  purchase  the  electric 
light  plant  of  the  Davis  County  Power  Company,  which  went  into  the 
hands  of  a  receiver  about  a  month  ago,  it  being  believed  that  the.  prop- 
erty can  now  be  obtained  for  half  of  its  original  value  of  $150,000.  The 
Davis  County  Company  has  been  furnishing  energy  for  lighting  the 
streets  in  Kaysville  and  Farmington,  and  it  is  planned,  if  the  deal  is 
consummated,  to  make  the  plant  a  municipal  station  for  the  three  above- 
mentioned    towns. 

OGDEN.  UTAH.— The  Davis  &  Weber  Counties  Canal  Company  will 
let  a  contract  about  -\up.  31  for  the  construction  of  its  proposed  hydro- 
electric plant  at  Riverdale;  it  is  reported  that  the  contract  for  the  excava- 
tion  and  concrete  was  let  on  Aug.    12. 

PARK  CITY,  UTAH.— Pending  the  hearing  of  a  suit  to  decide  its 
right  to  occupy  a  piece  of  land  owned  by  N.  J.  Hansen,  P.  A.  Sorenson 
and  W.  Richards,  in  Parley's  Canyon,  Judge  M.  L.  Ritchie  has  granted 
to  the  Knight  Power  Company  the  right  to  construct  a  high-tension  trans- 
mission line  from  its  plant  on  the  Provo  River  in  Wasatch  County  to 
its  plant  at  the  mouth  of  East  Mill  Creek,  the  proposed  construction 
of  which  has  been  previously  mentioned.  The  company  has  been  re- 
quired to  give  a  $500  bond  to  guarantee  the  defendants  against  damage. 

NORTH  TROY,  V'T. — The  Frontier  Electric  Company,  which  was  re- 
cently organized  with  a  capital  stock  of  $30,000,  is  to  construct  a  gen- 
erating plant  for  the  distribution  of  energy  at  a  point  about  two  miles 
south  of  North  Troy.  Water  rights  have  been  secured,  and  a  concrete 
dam  ii  10  "je  erected  west  of  the  Duboise  bridge,  which,  it  is  estimated, 
will  develop  800  hp  for  ten  hours  a  day  and  200  hp  for  the  remainder  of 
the  day.  The  Frontier  Company  has  purchased  the  plant  and  lighting 
sy.stem  of  the  North  Troy  Electric  Light  S:  Power  Company,  and  upon 
completion  of  the  new  plant  the  two  systems  will  be  interconnected. 

GRANDVIEW,  WASH.— A  fifty-year  franchise  to  supply  electrical  en- 
ergy in  this  city  has  been  granted  to  the  Pacific  Power  &  Light  Company, 
of  Portland,  Ore.,  and  it  is  expected  that  a  lighti.ig  system  will  he  in- 
stalled inside   of  sixty  days. 

HILLYARD,  WASH. — On  account  of  dissatisfaction  over  the  rates 
charged  by  the  Washington  Water  Power  Company,  the  citizens  of 
Hillyard  are  considering  the  installation  of  a  municipal  plant,  a  com- 
mittee composed  of  ^Messrs.  J.  F.  McGinnis,  .-X.  M.  Murray,  Jesse  Jones, 
H.  R.  Jones,  J.  E.  Barr  and  others  having  been  appointed  to  look 
into  the   matter. 

MOUNT  VERNON.  WASH.— An  application  has  been  filed  by  the 
Nooksack  Valley  Traction  Company  for  permission  to  build  an  electric 
railway    through    Mount    Vernon. 

SOUTH  BEXD.  WASH.— Among  the  improvements  planned  by  the 
Twin  City  Power  &  Electric  Company  are  the  construction  of  an  electric 
line  from  South  Bend  to  Raymond  and  the  erection  of  a  new  sub- 
station  midway   between   the   two  cities. 

SPOKAXE,  VV.VSH.— The  International  Power  &  Manufacturing  Com- 
pany has  filed  articles  of  incorporation  and  proposes  to  construct  a  dam 
across  the  Spo'icane  River  at  the  site  of  the  new  paper  mill  at  Millwood, 
from  which  electrical  energy  will  be  furnished  to  manufacturing  con- 
cerns in  the  immediate  vicinity  for  the  operation  of  lamps  and  motors. 
The  capital  stock  of  the  company  is  placed  at  $250,000,  and  the  incor- 
pciators  are:    W.  S.  Yearsley  and  Martin  H.  Gerry,  Jr. 

STEVENSON,  W.\SH.— E.  P.  Ash  and  S.  Samson  have  made  ar- 
rangements to  file  claims  on  Wind  River,  about  18  miles  northwest  ot 
Stevenson.  Their  intention  is  to  organize  a  company  to  be  known  as 
the  Cleom  Tumwater  Light  &  Power  Company,  capitalized  at  $250,000, 
the  greater  number  of  shares  to  be  held  by  themselves.  Mr.  Stevenson 
is  the  owner  of  the  Skamania  Light  &  Power  Company,  of  Skamania, 
and  is  at  present  furnishing  energy  for  lamps  and  motors  in  that  city 
and  Carson.  It  is  expected  that  6000  hp  can  be  developed  at  the  falls 
on  Wind  River  without  a  dam,  and  that  with  a  dam  the  power  can  be 
doubled   or  trebled. 

VANCOUVER.   WASH.— The   Portland  Railway,   Light  &  Power  Com- 
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pany,  Portland,  Ore.,  has  abandoned  the  idea  of  establishing  a  new 
steam-power  plant  at  Vancouver.,  and  instead  will  erect  a  substation, 
electrical  energy  being  supplied  from  its  Portland  plant  through  two 
new  cables  which  will  be  laid  under  the  river.  Two  new  transformers, 
additional  switches  and  other  necessary  apparatus  will  be  installed  in 
the  new  station. 

WHITE  BLUFFS,  WASH.— The  Pacific  Power  &  Light  Company  is 
planning  to  expend  between  $6,000,000  and  $10,000,000  in  the  develop- 
ment of  hydroelectric  power  on  the  Columbia  River  at  Priest  Rapids, 
near  White  Bluffs.  The  improveinents  include  the  erection  of  a  dam 
85  ft.  in  height  at  the  Rapids  and  the  construction  of  transmission  lines 
which  will  supply  electrical  energy  to  a  large  section  of  eastern  Wash- 
ington. 

MORGANTOWN,  W.  VA.— The  National  Power  Company,  of  Pitts- 
burgh, has  been  granted  a  charter  under  the  laws  of  West  A'irpinia. 
Ihe  company  proposes  to  build  a  scenic  electric  railway  from  Point 
Marion    up   Cheat   River   for   several    miles. ■    The    incorporators   are:      F. 

B.  Pairiott,  W.  B.  Beecher,  E.  J.  Cole,  W.  H.  Young  and  S.  B. 
Kelly,  all  of  Pittsburgh,  Pa. 

JANESVILLE,  WIS.— The  city  is  planning  to  install  a  street-lighting 
system  similar  to  that  employed  at  Des  Moines,  la.,  an  investigation  of 
this  system  having  been  placed  in  the  hands  of  the  .Tanesville  Com- 
mercial Club. 

MENASH.-\,  WIS. — The  total  amount  of  the  contracts  awarded  for 
the  municipal  electric  plant  at  this  city  was  $18,000,  and  not  $8,000  as 
stated  in  a  previous  issue. 

MENDOT.-\,  WIS. — The  contract  for  the  construction  of  the  new 
power  house  for  the  State  hospital  at  Mendota  has  been  awarded  to  T. 

C.  McCarthy,   of  Madison,    for  $38,850. 

NEW  LISBON,  WIS.— W.  A.  Sargent,  City  Clerk,  will  receive  bids 
until  Aug.  23  (readvertisemcnt)  for  constructing  an  electric-light  plant 
and  water  works.     Aug.  H.   Meyer,  .Appleton,  Wis.,  is  the  engineer. 

STOUGHTON.  WIS.— The  City  Council  has  approved  final  plans  for 
the  installation  of  a  municipal  lighting  system,  and  a  power  house  is  to 
be  erected  at  a  cost   of  $6,000  at  the  city  mill   dam. 

L.^RAMIE,  ^\'YO. — Advices  have  been  received  from  the  Laramie 
Electric  Company,  A.  E.  Anderson,  superintendent,  that  contracts  have 
been  let  for  extensive  improvements  in  its  plant,  including  the  installa- 
tion of  a  water-tube  boiler,  non-releasing  Corliss  engine-driven,  three- 
phase  alternator  and  an  entirety  new  switchboard.  A  tank  and  all 
appurtenances  for  a  steam-heating  system  for  the  business  district  is 
also   to   be  installed. 

K.-\MLOOPS,  B.  C,  CAN.— It  is  stated  that  the  municipality  o£ 
Kamloops  will  expend  $200,000  in  the  development  of  a  hydroelectric 
plant  at  Barrier  River. 

REVELSTOKE,  B.  C„  CAN.— The  contract  for  con.structing  the  sec 
ond  flume  at  the  power  plant  has  been  awarded  to  the  Pacific  Coast 
Pipe  Company,  of  Vancouver,   for  $7,425. 

PORTAGE  LA  PRAIRIE,  MANITOBA,  CAN.— The  city's  offer  of 
$110,000  for  the  plant  of  the  General  Electric  &  Gas  Company,  mention 
of  which  was  recently  made  in  these  columns,  has  been  accepted  by  the 
company. 

THAMESFORD;  ONT.,  can.— At  a  recent  meeting  of  the  citizens 
of  this  city  and  the  surrounding  district,  including  Kintore,  final  action 
was  taken  on  the  proposition  to  utilize  hydroelectric  service  in  and  about 
Tharaesford,  the  voting  having  been  unanimous  in  favor  of  the  adoption 
of  such   a   system. 

MONTREAL,  QUEBEC,  CAN.— At  a  recent  meeting  of  the  directors 
of  the  Porcupine  Gold  Mines  Company,  held  at  its  offices,  47  West 
Thirty-fourth  Street,  New  York,  the  plans  and  specifications  for  a  new 
mill  and  power  plant  submitted  by  C.  H.  Porrier,  the  manager,  were 
approved,  and  orders  for  machinery  will  be  placed  at  once.  The  new 
plant  will  have  a  rated  output  of  100  tons  per  day. 

OAXACA,  MEXICO. — It  is  reported  that  Jose  Vasconcelos.  of  Mexico 
City,  representing  a  syndicate  of  Americans,  has  applied  to  the  City 
Council  of  Oaxaca  for  a  franchise  to  install  an  electric-light  and  power 
plant  in  the  latter  city.  It  is  the  purpose  of  the  syndicate  to  construct 
transmission  lines  ti  many  of  the  to>vns  and  mining  camps  of  the  state 
and  provide  them  and  the  various  industries  with  electrical  energy. 


New  Industrial  Companies. 

AMERICAN  NIEUPORT  AEROPLANE  COMPANY,  New  York, 
N.  Y.,  has  tiled  articles  of  incorporation,  and  expects  to  manufacture  and 
deal  in  aerial  machines.  It  is  capitalized  at  $50,000,  and  the  incorporators 
are:  A.  A.  Kyan,  I.  V.  McGlone,  K.  R.  Howard,  W.  J.  Reed,  all  of  32 
Liberty  Street.  New  York. 

THE  AMERICAN  LIGHTING  COMPANY,  Camden.  N.  J.,  has  been 
incorporated  to  manufacture  incandescent  lamps,  gas  burners,  etc.  It 
is  capitalized  at  $25,000,  and  the  incorporators  are:  E.  R.  Hansell,  G. 
H.  B.  Martin  and  J.  A.   MacPcak.  all  of  Camden. 

THE  AUTO-ELECTiaC  COMPANY,  Mobile  Ala.,  has  applied  for  a 
charter  to  do  general  electrical  work.  It  has  an  authorized  capital  of 
$10,000,  and  those  responsible  for  its  formation  are  E.  B.  Walzl,  W.  B. 
Royster,  A.  C.  Carroll,  A.  C.  McClellan  and  F.  Geddings. 


NEWTON  A.  K.  BUGBEE  &  COMPANY,  Trenton,  N.  J.,  le  (W 
ai  tides  of  incorporation  for  the  purpose  of  conducting  a  genii  eon* 
trading,  engineering  and  construction  business.  The  authorizt  capliil 
of  the  concern  is  placed  at  $100,000.  and  the  incorporators  are:  A.  K. 
Bugbee,  H.  W.   Bradley  and  E.  H.   Bugbee,  all  of  Trenton. 

CALIFORNIA  INCANDESCENT  LAMP  COMPANY,  Los  njeltt, 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $100,000  1 H,  P 
Gates,  J.  E.  Boven,  B.   B.  Lady,  O.  O.  Clark  and  W.  S.  Davis 

THE  ELECTRIC  EQUIPMENT  COMPANY,  Springfield,  i,  capi. 
talized  at  $10,000,  has  been  incorporated  by  II.  F.  Ford,  J.  T.  t,ii  md 
\y.   A.  Coon. 

THE  ELECTRICAL  CONSTRUCTION'  &  SUPPLY  COMf 
New  Bedford,  Mass.,  has  been  incorporated  with  a  capital  stool: 
000.     The   incorporators  are:     Ernest  L.  Howe  and  Sylvanus  P. 

THE  G.  &  E.  FONDEN  ROCK  DRILL  COMPANY,  Philadel; 
has  been  incorporated  with  a  capital  stock  of  $500,000  to  mai 
electric  rock  drills.  The  incorporators  are:  B.  F.  Harpel,  Toj 
C.  A.  Smith,  Chester,  Pa.,  and  T.  Thompsen,  Philadelphia,  Pa. 

THE  IGNITIOT^  MANUFACTURING  COMPANY,  Newarl 
has  been  incorporated  with  a  capital  stock  of  $100,000  by  P.  ( 
A.  Markowsky  and  W.  L.  Roder,  all  of  Newark.  The  new  con 
poses  to  manufacture  automobiles,  motjr  vehicles,  supplies,  etc. 

THE  INTERNATIONAL  SANITARY  TELEPHONE  CO 
New  York,  N.  Y.,  has  filed  articles  of  incorporation.  It  is  c 
at  $50,000,  and  the  incorporators  are:  A.  L.  Carter,  60  Wall  Sir 
York;  I.  A.  Edelstein,  61  E.  n2th  Street,  New  York,  and  C.  I 
shank,  498  Westminster  Road,  Brooklyn,  N.  Y. 

THE  IRIS  AEROPLANE  COMPANY,  New  York,  N.  Y.,  has 
coiporated  with  a  capital  stock  of  $25,000  to  manufacture  anr 
aeroplanes.  The  incorporators  are  G.  H.  Godley,  C.  D.  Jarvis,  > 
City;   S.   S.   Godley,  Cincinnati.  Ohio. 


New  Incorporations. 


MOLINE,  ALA. — Articles  of  incorpo.'aiion  have  been  filed 
Moline  (Ala.)  West  Shore  Traction  Compary.  The  new  concei 
is  capitalized  at  $10,000,  proposes  to  construct  an  electric  railv 
Moline  to  Alabama  Port,  'lear  the  weit  shore  of  Mobile  Bay.  Th 
of  the  company  are;  H.  Austell,  president;  J.  N.  McAleer,  % 
dent;    E.   E.   Posey,   secretary  and  treasurer. 

SACRAMENTO,  CAL.— The  North  Sacramento  Light  &  Wa 
pany  has  filed  articles  of  incorporation,  and  the  following  direcl 
been  elected:  Marshall  Diggs,  R.  C.  Waring  and  M.  N.  Willia 
Sacramento;  D.  W.  Johnston,  of  Los  Altos;  G.  A.  Richards,  o 
ville;  C.  E.  HoUister  and  J.  T.  Elliott,  of  Courtland.  The  con^ 
an  authorized  capital  stock  of  $50,000. 

SAN  BERN.-\RDINO,  CAL.— The  Sierras  Construction  Comi 
the  Southern  Sierras  Power  ComiJiny  have  filed  incorporatior 
the  capitalization  in  each  instance  being  $5,000,000,  and  the  inco 
of  each  company  are:  Delos  A.  Chappell,  Lawrence  C.  Phipps, 
F.  Potter,  G.  S.  Wood,  T.  S.  Hayden  and  W.  E.  Porter.  These 
enterprises  that  are  behind  the  various  moves  for  franchises  l 
been   asked  for  by   F.   A.   Worthley,   of  Riverside. 

G.\RNER,     N.     C— The     Garner    Telephone     &    Telegraph    ( 
capitalized  at  $10,000,  has  been  incorporated  by  J.  T.  Wrenn,  M   ■"■>• 
H.    Bryan.    Garner;    C.    U.    Harris,   Raleigh. 

MIDDLETOWN,  OHIO.— .-Vt  a  special  meeting  of  the  City  Cc  -il  » 
ordinance   was   passed  providing   for  the  installation  of  cluster  I 
Third    Street,   between    Canal    Street   and    Curtis   Avenue,  a  dis 
about  700  ft.  on  each  side  of  the  street. 

DENVER,  PA.— Articles  of  incorporation  have  been  filed 
Denver  Electric  Liijht  &  Power  Comaa:iy.  It  has  an  authorize 
slock  of  $5,000,  and  the  incorporators  are  J.  W.  Moore,  Monr 
Sheridan;  Robert  Imniell,  Oscar  Witter,  James  Cherington,  D 
Horn,  J.  F.  Matlis,  A.  Fisher,  N.  P.  Coldren,  Newmantown;  D. 
tin,  Bellevue,  and  A.  W.  Marberger,  Denver. 

CAMDEN,  S.  C. — A  charter  has  been  granted  to  the  Camden 
Light  Company,  of  Camden,  by  the  Secretary  of  State.  The  ' 
which  has  a  capital  stock  of  $70,000,  proposes  to  do  a  general 
service  business,  and  the  incorporators  are:  J.  T.  Harrington, 
town,  Ohio;  E.  C.  Brainard,  Chicago;  R.  E.  Cornelius,  Youngsti 
W.  M.  Shannon  and  H.  G.  Garrison,  both  of  Camden. 

SIOUX  FALLS,  S.  D.— It  is  announced  that  H.  M,  Byllesby  '-"^ 
pany,  engineers  and  managers  of  public  utilities,  206  La  Salle  Sti  » 
cago.  111.,   have   purchased  the   plant   of  the   Sioux  Falls  Light  .'"*«' 
Company,    of    Sioux    Falls,    S.    D.      This    company    owns  and  "I''"' 
hydroelectric  generating  plant  on   the   Big   Sioux  River,  reinfon  ^7 
modern    steam    auxiliary    station,    and    serv-es    the    greater   part  i 
Falls    with    energy    for    lighting,    transportation    and    industrial  :  P"' 
Formal    possession    will    be    taken    in    a    few    days,    with    N.    C.  '  I* ' 
formerly  of  Zanesville.  Ohio,  as  manager.     Improvements  and  e  " 
will  be  rrade  to  th**  property. 

WEST  POINT,  V.\.— A  charter  has  been  granted  to  the  P'oi"'' 'j'^'J 
Heat  &  Power  Company,  West  Point,  \a.    The  maximum  capital  ''» 
at   $25,000,   minimum    capital,   $5,000.      The   following  officers  h^   «" 
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el:c<I:     J.  R.  McRae,  president;  Crosby  Tlicmpson,  vice-president;  A.  J. 
Bby,  tecretary;  H.  R.  Topping,  treasurer,  all  of  West  Point. 

rOKANE,  WASH.— The  Bellingliam,  Mount  Baker  &  Spokane  Inter- 
uin  Railway  Company,  capitalized  at  $25,500,000,  has  filed  articles  of 
in  rpo  ration. 


Personal. 


'.  F.  BEAMS  has  resigned  as  manager  of  the  Northern  Ontario 

.   Power  Company,  Cobalt,  to  accept  the  position  of  chief  electrical 

to   the   State   of   Mysore,    India.     Mr.    Beams   sailed    from    New 

his  new  post  on  Aug.   16. 

-I.  J.  B.  TVELL,  formerly  manager  of  the  Key  West   (Fla.)    Elcc- 

trii  Company,    has    been    appointed    superintendent    of    the    Pawtuckct 

fWI  )   Electric  Company   to   succeed   Mr.    Donald   C.    Barnes,    who   will 

-harge  of  electrical  and  traction  properties   for  Stone  &  Webster 

^•ite  of  Washington. 

.  L.  ARXOLD,  of  the  .\rnoId  Company,  Chicago,  accompanied 

\rnold,  has  sailed  for  Europe  for  an  eight  weeks'  stay,  following 

will    proceed    on   a    leisurely    trip    around    the    world,    reaching 

icisco   in    February,    1912.      Although    Mr.    Arnold    is   encircling 

principally  for   recreation,   he  plans  to  investigate  a  number  of 

f  engineering  interest  in  the  countries  he  will  visit. 

C.  DRAPER,  formerly  superintendent  of  the  Zanesville   (Ohio) 

■t   the  Columbus,   Newark  &   Zanesville   Electric    Railway,    which 

■lectric   lighting   for  Zanesville,   has  been  appointed   manager  ot 

^   Falls  Light  &   Power   Company,  of   Sioux  Falls,   S.   D.,   which 

fitly   acquired   by    H.    M.    Byllesby   &    Company,    Chicago.      Mr. 

as  for  a  time   master   mechanic   for  the   Central   Railway  Com- 

I'eoria,   111.,  and  later  became  superintendent  of  the  Peoria  and 

rrainal   Railway.     Before   going  to   Zanesville,    Mr.    Draper   was 

lent  a.id   general    manager   of    the    Eastern    Wisconsin    Railway 

:  Company,  of  Fond  du   Lac.   Wis. 


Obituary. 


ILUASf  DUNLAP  SARGENT,  director  of  the  New  York 
'-^rsey  Telephone  Company,  of  which  he  acted  as  general  man- 
■i  it  was  first  formed,  died  at  his  summer  home  in  Somerset, 
\^g.  10.  following  a  long  illness.  Mr.  Sargent  served  as  tele- 
■ator  at  General  Burnside's  headquarters  during  the  Civil  War. 
1  member  of  the  Telegraphers*  Mutual  Benefit  Association  and 
merican   Institute  of    Electrical    Engineers.     He    was   sixty-seven 


Trade  Publications. 


AULIC  PU.MPS.— The  Watson-Stillman  Company,  50  Church 
^  ow  York,  has  issued  Catalog  No.  81,  a  new  120page,  6x9 
I'-Scriptive  of  many  standard  and  several  new  t>pes  of  hydrauHc 
Useful  information  for  hydraulic  engineers  and  users  of  hy- 
achinery  is  also  included. 
M.\TIC   CUT-OTF   VALVE.-The    Lagonda    Mfg.    Co.,    Spring- 


field, O.,  has  issued  a  circular  relating  to  the  Lagonda  automatic  cut-oflF 
valve,  which  is  stated  to  be  the  only  valve  which  has  been  admitted, 
up  to  date,  to  the  Museum  of  Safety  Devices  in  the  Engineering  So- 
cieties Building,  39  West  39th  Street,  New  York.  The  valve  is  so 
made  as  to  close  automatically  if  a  break  occurs  on  either  side  of  the 
valve.  The  circular  described  some  tests  made  at  Washington  in  Janu- 
ary, 1909,  in  which  a  4-in.  valve  was  used,  showing  the  reliability  of 
the  mechanism. 


BUSINESS  NOTES, 

CHICAGO  OFFICE  OF  JAEGER  MINIATURE  LAMP  MFG. 
COMPANY. — A  branch  office  of  the  Jaeger  Miniature  Lamp  Mfg.  Com- 
pany of  New  York  (Bible  House)  has  just  been  opened  at  the  Rand- 
McNaHy  Building,  1S7I73  West  Adams  Street,  Chicago,  111.  A  full 
line  of  Jaeger  miniature  lamps,  automobile  lamps,  novelty  outfits  and 
Christmas-tree  outfits  will  be  carried  in  stock  at  the  Chicago  wareroom, 
which  is  located  in  close  proximity  to  the  office. 

GENERAL  MOTORS  COMPANY.— Mr.  William  Vaughan,  chemist, 
of  Arthur  I).  Little,  Inc.,  chemists  and  engineers,  Boston,  has  been  de- 
tailed from  that  organization  as  an  assistant  in  the  new  centralized 
testing  department  which  has  just  been  organized  under  its  direction 
for  the  General  Motors  Company,  Detroit.  Mich.  Mr.  Vaughan  brings 
to  this  work  experience  with  Arthur  D.  Little,  Inc.,  as  well  as  with  the 
Salem  Iron  Company  and  Union  Iron  &  Steel  Company,  where  he  filled 
the  position  of  chief  chemist. 

PULSO.METER  COMPANY.— Mr.  F.  B.  DeGress,  for  over  ten  years 
New  York  district  manager  of  the  Crocker-Wheeler  Company,  has  re- 
signed from  that  company  to  assume  the  position  of  general  sales  man- 
ager of  the  Pulsometcr  Company,  17  Battery  Place.  New  York  City. 
Besides  looking  after  the  sales  end  of  the  business,  Mr.  De  Gress  is 
also  carrying  on  a  series  of  experiments,  with  a  view  to  improving  certain 
features  of  the  pulsometcr  in  order  to  make  it  suitable  for  general 
pumping  work  in   power  plants,  industrial  establishments,  etc. 

CHICAGO  OFFICE  OF  FEDERAL  MINIATURE  LAMP  CO.M- 
PANY. — A  branch  ofTice  of  the  Federal  Miniature  Lamp  Company,  812 
Hippodrome  Building,  Cleveland,  Ohio,  has  been  established  at  301  Fort 
Dearborn  Building,  Chicago,  III.  The  new  office  is  in  charge  of  Mr. 
Frederick  S.  .Armstrong,  brother  of  Mr.  Walter  R.  Armstrong,  gen- 
eral manager  of  the  company,  who  has  had  about  iifteen  years'  experi- 
ence in  the  lamp  business.  The  Chicago  warerooms  are  located  in  the 
Cambridge  Building,  corner  of  Randolph  and  Fifth  Avenue.  More 
than  100,000  miniature  lamps,  embracing  scores  of  different  styles  and 
types,   are   here  carried   in   stock. 

ESTERLINE  DETROIT  BRANCH  OFFICE.— The  Esterline  Com- 
pany, Lafayette,  Ind..  manufacturers  of  the  Esterline  graphic  meters 
and  the  "Matchless"  electric-light  and  ignition  system,  announces  the 
appointment  of  Mr.  Le  Moyne  L.  Parkinson  as  district  sales  manager 
for  the  State  of  Michigan,  with  his  office  at  Detroit.  Mr.  Parkinson 
leaves  the  Standard  Underground  Cable  Company,  Pittsburgh,  Pa.,  with 
which  he  has  been  associated  for  the  past  five  years  in  charge  of  the 
sales  of  underground  cable  for  electrical  purposes.  He  was  graduated 
from  Geneva  College  in  1895,  and  the  same  year  entered  the  employ 
of  the  Beaver  Valley  Water  Company,  in  whose  employ  he  continued 
for  eleven  years  as  assistant  general  manager.  He  is  also  a  graduate 
of  Rand's  Commercial  College,  and  of  a  special  course  in  electrical  en- 
gineering at  the  Cosmopolitan  University,  New   York  City. 
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NITED   STATES  PATENTS   ISSUED   AUG.   8,    1911. 
red  by  Robert  Starr  .Allyn,   16  Exchange  Place,  New  York.] 
TELEPHONE   SYSTEM;   P.   B.    Allen,   Elyria,   O.      App.   filed 
29,    1909.      A    complete    set    of    signals    controlled    for    guiding 
■crators  in  making  connections  on  a  trunk  circuit. 
TELEPHONE    SYSTEM;    P.   B.   Allen,   Elyria,   O.     App.   filed 
'.   1909.     Trunking  system.      .Apparatus   for   giving  a   distinctive 
to  both  the  calling  subscriber  and  the  central  station  whenever 
illcd  line  is  already  in  use. 

ELECTRICCIRCUIT-OPERATING  DEVICE;  E.  S.  ■  Beck, 
lers.  Pa.  App.  filed  Nov.  30,  1909.  Two  electrodes  (one 
able)  in  an  electrolyte  and  a  manually  controlled  switch  for 
■^  the  removable  electrode. 

MECHANICAL    MOVEMENT;    T.    S.    C.    Both,    New    York, 

App.    filed  July    2,    1910.      Electric   lamp    socket   switch    with 

key  and  sliding  cam  and  contacts. 

.MECHANICAL    MOVEMENT;    T     S.    C.    Both,    New    York, 

.    App.  filed  July  2,    1910.     Division  from  application   570.138. 

-'.-ic  lamp  circuit  rotarv  snap  switch  socket  with  laterally  movable 

'*"-4CtS. 

'"''r,,  .^iJTHOD  OF  FORMING  COILS  FOR  ELECTRIC  AP- 
'RATUS;  L.  W.  Chubb,  Wilkinsburg,  Pa.  -App.  filed  June  25, 
T  j"  ^'"'"'''um  stiap  is  bent  into  coil  form  (edgewise)  and 
ynersed  in  a  bath  of  sodium  silicate  and  cement  is  pressed  through. 
':  convolutions  are  then  pressed   together. 

'"•?  ELECTRIC  RAILWAYS;  R.  J.  Dearborn,  Edgcwood  Park, 
'  App.  filed  July  6,  1908.  Lazy  tongs  support  for  a  plurality  of 
■ys  for  two   overhead   conductors. 


999.761.  ARC  LAMP;  G.  M.  Dvott,  Pittsburgh,  Pa.,  and  C.  Carson, 
Wilkinsburg,  Pa.  App.  filed  .April  28,  1906.  Flaming  arc  lamp 
metallic  oxid  electroae.  Means  to  remove  the  deposit  from  the 
metallic  electrode. 

999.762.  STORAGE  BATTERY  AND  PROCESS  OF  TREATING  THE 
SAME;  T.  A.  Edison,  Llewellyn  Park,  N.  J.  App.  filed  March 
20,  1908.  Negative  electrode  of  finely  divided  iron  and  mercury  is 
immersed  in  trochloride  of  bismuth  "dissolved  in  acetone  and  then 
heated  in  caustic  alkali. 

999,772.  COIL  WINDING  MACHINE;  C.  LeG.  Fortescue  Wilkins- 
burg, Pa.  App.  filed  July  3,  1905.  A  folder  for  applying  an  insu- 
lating strip  to  a  strap  conductor   for  making  transformer  coils. 

999.780.  ELECTRIC  FUSE  AND  FUSE  HOLDER;  F.  W.  Harris, 
Wilkinsburg,  Pa.  App.  filed  May  9.  1908.  A  U-shapcd  fuse  member 
projects  downwardly  into  a  magnetizable  member  which  quenches  the 
arc  formed  upon  rupture  of  the  fuse. 

999.781.  MEANS  FOR  CONTROLLING  ELECTRIC  CIRCUITS;  G. 
W.  Hart,  Hartford,  Conn.  App.  filed  Feb.  21,  1910.  A  single- 
winding  magnet  which  can  be  energized  whether  the  switch  is  open 
or  closed  but  will  be  open-circuited  by  the  subsequent  action  of  the 
switch   in   either   instance. 

999.782.  SWITCH;  G.  W.  Hart,  Hartford,  Conn.  Atip.  filed  July  7, 
1910.  Mechanically  locked  and  released  by  the  opening  of  a  con- 
trolling  circuit. 

999,792.     CONTROL  SYSTEM;   R.   P.   Jackson,   Wilkinsburg,  Pa.     App. 

filed  Jan.  5,  1907.     Means  for  preventing  simultaneous  closure  of  two 

or  more  switches.     (See  No.  834,525.) 
999,800.     ELECTRICAL    MEASURING    INSTRUMENT;    S.    M.    Kint- 

ner,  Pittsburgh,  Pa.     App.  filed  Oct.  3,  1905.     Electrostatic  type.    The 
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stationary    and   movable   members   «ith    condensers    are    immersed    in 
an  insulating  liquid   under  compression. 

999.8™-   ELECTRIC    GENER..TOR.  ^lO^O^- .f^,'^- .^-..^Ir^SfTo; 
fh'e°^'cSm'Su,a^;''r^t"depeV^S?„ttf'.hc='VotaL'n«'  element   but   yiellmgly 

Sers^  inte-rnne'^c'fi'ng^.i.'e  ends  °f  the  core  member^.. 

'^'^J^"^'^'^!^^   ""-'-"^^  ffi-u^^iclefJi  a 
plating   tank. 


,  nnn  u/^TRoIleT'g.   E.   Palmer,   Chicago.   Ill      App.  filed  Jar,, 
1,000,116.     TKOL.L,t.Y  .   "^^      j^  ^  spring-pressed  plunger. 

two  systenjs   of  signals.  ^      ^^^^^^^^^ 

'■°°Vonn     '^^pp     fi^ed    May'^sT    1911.-     A    rosette    with    stram    rel„  „ 

,ooo^;:r  ™tpS;R£  '^j^i^g.  ^'%.z.i 

^"'i?\^)^l''a'nd"800?92       A    perfoJa^ed    container    with  member  „- 
side'havfnVdiffefentiaf-coeffic'ients   of    expansion.      For  mmutc  :■ 

lOOoTst    SAFETY    APPARATUS    F0;R  ^AMUSEMENT   OR^^ 

SHSS^iH^S:ar^h-^^^^^^ 


upon    us-i-Li' '  ^''--^    ",     J 

machine   becomes   deranged^ 
1,000,158.     ELECTRIC    SWITCH;.,  W.    E.  J)o 


999,977.     Volt    and    Ammeter 


pressure  to   a   casing  contammg  'i"^  P^''^'    -_„,p .  j      CIRCUITS; 

-^•«^s.a°s^7iutt?.^s?  ^  ?^tS?'"-""-  - 

minals   are  separated   when  the  crcu.t  is  opened 
999,383      ELECTRIC   SNATCH;   FSchne-de^r^andJ^.^^C.^^^^^ 

999,  9^".\viNr^G*^^0?r  FOR^BVN^MO  ,  ELE^ 

^^o^f-c^lf-oTco^rtirg^rieSl  sep\^?ate'jl't°alumtnum  foil  treated 
To   produce   an  insulating  coating. 

-•ssss^hSas^^i^^s^^ 

^ijaSritTrtpr"o?"^the°Soirer"nrjortio"ns    are     displaced    with 
999,;3T"C0NSTRU™      OF.    ?IfCTRIC     MOTORS     AND     DV- 

?h^e^°oi^   ^iec?-  a^'^"'f7am^°h-"reg^rerin\'?on^ltu'dina,ly    arranged 

key  ways  and  a  key   for  holding  them   together. 
999  945      HAND    ELECTRIFYING    DEVICE;    H     Aub     MumchGer^ 

manv      App.  filed  July   19,   1910.     A  head  band  with  two  adjustable 

For^ont?olliiig  the  steering  apparatus  of  ships,  etc. 

^''•\"-     i;°n^^P6^%ir°Ha1''hSPa^d"terS?als'frSng^?r^^ 
tTary^'conle^tions  with  t"e' polls  or  binding  screws  of  a  battery   or 

999  9^7'"  APPARATUS       FOR       PRODUCING       HIGH-FREQUENCY 
CURRENTSTR    Goldschmidt,  Darmstadt,  Germany.    App.   hied  -Vug. 
26    1908.     For  wireless  telegraphy,  etc. 
999  99i      ENGINE    STOP;    A.    S.    Hawks.    Bethlehem,    Pa.      App.    filed 

•July  8    1910      A  switch  operated  by  centrifugal  force, 
innnnii      CONNECTOR-    E.    Mattman,    Milwaukee,    Wis.      App.    mea 
■      Sepl:  13    1909      A  terminal  with  a  stepped  bored  hole,  the  walls  being 
cut  to  make  them  yielding.  -r>  a    „ 

innnmj      TROT  I  FY    H  \RP  ■    J     S.    Norton,    Wilkes- Barre,    Pa.      App. 
'fi?ed  Dec    ?   1909:     The  wiieii  shkft  is  held  in  the  frame  by  a  spring 

cm    away    to    admit    a   larger    pipe    and    a    setscrew    fronted    to    hold 

the   pipe   end.  . 

1  nnnn';?      FT  ECTRIC  SWITCH;  C.  H.  Thordarson.  Chicago,  111.     App. 
■      fi?ed    June    27      1910.       For    storage    battery    power    equipment,    etc. 

Solenoid   plungers   operate   the   switch    arm. 
1000  061      DYNAMO-ELECTRIC    MACHINE;    R     B.   W, Iiarnson,    W 
i.uuu.uoi.     ij»»  _       p       rolling   mill    drive.       Ine 

Zto^   ?b.H^^s   r'lfmi^ed'endwise   movement  upSn  the  breaking   of 

the  coupling  in  case  of  an  overload. 
1000  066      DYNAMO-ELECTRIC    MACHINE;     B.    A.     Behrend      Nor- 
l.uuu.uoo.     uiiy  ^^     ^^^^^   connectors   are    so 

ruppo'rt?d  and'^Susulaled  from  each  other  as  to  avoid  short  circuits. 
1000  074      ELECTROMAGNETIC     SWITCH;     H      B      Collier.     Prairie 
•      Grove.  ATk.     App.  filed  Sept.   14,  1908.     For  burglar  alarms    etc. 
1,000,077.     TRANSMISSION     SYSTEM;     G.     C.     Cummings,     Western 


_     _     V,    Baintree,    Mass.     i- 
hTh     .\„<r     6     '1909   '  A    removable    plug    controls    operation   of  ■ 

TRIG    MOTORS;    A. .  C.    Ea5t^vood     i-ieveai  h^^^^^  ^ 

a      1010       For    a    series-wound    motor    tor    upcjoiius  ,,  , 

without   a  mechanical   brake.      Changes  from   series     o   para  lei. 
.,000:;83.^ELECTRIC  CEILING  FAN;  E^I^^^^^^^^^ 

fni  frmatri''mo'u^ted^o;"/'"attonary    hollow    shaft.      For   , 

charge  is  oxidized  by  flame  and  gases  to  '■^'""^^  ,'•     f    ,       |,eat 
phosphorus.      The    slag    is    "-eOJojed    near    Uie    end    ot    t^h_^  ^^^^ 

i^nl'the^'chl'r^grfs^eSfcally"hel?l"  to"'deoxide    and   desiilph 
,,00;r4rAPP..RATUS    FOK    SHORT^^^^ 

protect  electric  installation   from   «^<^"5'Z!,„      "  „    -r  nrjT     .\T 
^00^29.     ELECTROMAGNETIC    X^IBRA^^^^^^^ 


'c^a'tIOn'-^O   TOE   PERSON;    A.-'rS^^^^^^^ 
^^W.rcl^il    .910.       >I^-hroom.haped    casni,^  U^^^^^^ 
adapted  to  be   inserted  in  the  ear   C3\u>.  Trenton    ' 

'•-\r-  fii^el^Tin^:^!™?.'^.^.™^'  -e  ^^nd^'casfing-^'wi^bro-. 
iaSins    and    connections   for   comparing   lamps.  , 

when    the   contact   is   broken    effects    a    rapia 

l,000"4rTlLE!.™NTs%ST 

^gn^aili^rd"vices'Tnf 'a^'lingfe^^sig^na^eyice   for   both  the  .."- 
supervisory  ^^^--'^^^^    DELAYED    IN    RECEIPT. 

-•\j:;h  ^ew   kr^"^.   ^^^'^^^:'^^^^  ^ 

-^E^B^.ed^^5!^^,^£?^,^i 

The  two   parts  may  be  easily  connected  together 


i:,iu.  'The  heat  of  the 
rapid    separation   betwee 


disconnecie 


999  754.     Electric    Railway. 

997  s's""'    Tulv    11.    1911.      LAMP    SOCKET;    E     E    Taylor   a^dj  J; 
Elkins,   Ameshury.   Mass.      App.   filed   Aug.    11.    I'lO- 
bayonet  joint  held  in  position  by  springs  p_   a.  I- ,'. 

999  234       ^ug.    1,    1911-      ELECTRIC    LAMP    SOCKET,    f.j^j  ,h 
'"■combe?  Newport.    Ky.      App..   ^^^,1'^^.^  of  metallic  fila-""' 


anti-vibration   support 
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A  NOTABLE  ISOLATED  PLANT. 

The  description,  completed  in  the  current  issue,  of  the 
great  power  and  lighting  plant  for  the  new  Northwestern 
Passenger  Station  in  Chicago  gives  an  impressive  idea  of 
what  is  really  one  of  the  most  complete  isolated  plants  in 
the  country.  It  would  call  for  close  consideration  merely 
on  account  of  its  size,  for  its  total  capacity  of  hard  upon 
3000  kw  is  exceptionally  large  for  a  plant  devoted  to  gen- 
eral purposes.  There  are  few  larger  ones  for  private  serv- 
ice save  in  the  case  of  some  plants  especially  devoted  to 
motor  service.  Perhaps  the  most  striking  thing,  from  an 
engineering  standpoint,  about  the  whole  plant  is  the  de- 
liberate installation  of  compound,  non-condensing  engines 
in  connection  with  a  low-pressure  steam  turbine.  The 
economy  of  such  a  combination  is,  of  course,  well  known, 
but  the  turbine  has  in  practically  every  case  been  an  after- 
thought, while  here,  in  view  of  the  impracticability  of  get- 
ting a  suitable  source  of  condensing  water,  the  turbine 
immediately  became  an  essential  factor  in  station  economy. 
The  engines  themselves  give  for  their  type  rather  excep- 
tional results,  being  guaranteed  for  18.6  lb.  of  steam  per 
ihp  at  full  load,  while  operating  at  16.5  lb.  absolute  back 
pressure.  The  low-pressure  turbine  was  guaranteed  to  de- 
liver a  kw-hour  on  43.5  lb.  of  this  e.xhaust  steam,  and  when 
the  whole  system  is  at  full  load  the  net  result  comes  down 
to  II. 8  lb.  of  steam  per  hp-hour — a  beautiful  example  of 
shrewd  design  for  maximum  economy.  The  turbine  alone 
is  provided  with  a  cooling  tower. 

There  are  many  interesting  features  in  the  arrange- 
ments for  the  control  and  distribution  of  the  output  of 
this  great  station,  of  which  it  is  only  necessary  here  to  re- 
mark that  the  remote  control  of  the  system  is  worked  out 
in  an  extraordinarily  cotnplete  way  and  is  the  sole  reliance 
of  the  plant.  The  equipment  operated  by  the  installation 
is  a  very  intricate  one,  as  is  to  be  expected  from  the  serv- 
ice of  a  building  of  this  character,  including  the  complete 
lighting  of  the  terminal,  the  lighting  of  standing  trains,  a 
considerable  amount  of  special  and  street  lighting,  pump- 
ing, mechanical  ventilation,  elevators,  vacuum  cleaning, 
refrigeration  and  other  miscellaneous  output.  Nearly  1000 
hp  in  motors  for  these  various  utilities  is  regularly  in 
use.  The  lighting  of  the  station  is,  of  course,  the  chief 
work  of  the  plant  during  the  hours  of  heavy  load.  It  is  al- 
most entirely  by  tungsten  lamps,  mostly  of  sizes  from  100 
watts  to  250  watts.  These  are  systematically  installed  in 
diffusing  globes  or  reflectors,  and  both  the  direct  and  indi- 
rect-lighting systems  are  employed,  the  latter  usually  in 
conjunction  with  the  former.  The  main  waiting-room,  for 
instance,  contains  the  equivalent  of  70,000  cp  in  concealed 
lamps  with  reflectors  pointing  to  the  ceiling,  in  addition  to 
the  light  given  by  suspended  figures  and  standards  bearing 
groups  of  tungsten  lamps  in  diffusing  balls.     Such  a  com- 
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bination  of  direct  and  indirect  lighting  is  often  very 
effective  and  beautiful,  while  not  particularly  economical. 
A  somewhat  unusual  feature  of  the  lighting  system  is  the 
fact  that  it  is  in  the  main  equipped  with  remote-control 
switches  worked  by  push  buttons  from  the  two  information 
bureaus,  so  that  the  lighting  can  be  entirely  controlled 
from  these  points.  The  street  lighting  about  the  huge 
building  is  carried  out  by  clusters  of  large  tungsten  lamps 
inclosed  in  diffusing  balls.  These  are  on  special  ornamen- 
tal posts  to  the  number  of  more  than  fifty.  Altogether  this 
terminal  plant  is  a  wonderfully  complete  example  of  the 
finished  and  thorough  working  out  of  a  set  of  problems 
difficult  from  the  intricacy  of  the  requirements,  and  the 
details  of  the  work  will  repay  study  on  the  part  of  engi- 
iK-crs. 


THE  LAW  OF  CORONA  AND  THE  DIELECTRIC  STRENGTH  OF  AIR. 

The  subject  of  corona  formation  occupied  a  fair  share 
of  attention  at  the  recent  convention  of  the  American  In- 
stitute of  Electrical  Engineers.  A  very  good  paper  on  the 
subject  was  contributed  by  Mr.  F.  W.  Peek,  Jr.  Tliis 
paper,  although  perhaps  unnecessarily  detailed  in  certain 
directions,  is  valuable  to  engineers,  having  been  written  in 
simple  metric  units  and  with  the  symbols  and  formulas 
clearly  defined.  A  large  number  of  experimental  measure- 
ments are  adduced  to  show  that  the  power  dissipated  in 
corona  from  a  three-phase  transmission  line  is  directly  pro- 
portional to  the  frequency  and  to  the  square  of  the  root- 
mean-square  line  voltage  in  excess  of  a  certain  critical 
value.  This  may  be  stated  in  another  way  by  saying  that 
a  three-phase  line  offers  negligible  dielectric  corona  leak- 
ance  until  a  certain  critical  star  voltage  is  exceeded.  Once 
this  critical  voltage  is  passed  the  leakage  is  constant  to  the 
voltage  excess  and  proportional  to  the  frequency.  Thus, 
taking  a  three-phase  line  of  solid  wires,  each  J/^  cm  in 
diameter,  at  usual  separating  distances,  the  line,  in  fine 
weather,  has  no  corona  leakage  until  the  star  voltage  ex- 
ceeds in  round  numbers  50  kv.  At,  say,  60  kv,  the  line  has 
a  leaking  excess  star  voltage  of  10,000  volts  and  a  linear 
corona  leakage  corresponding  to  about  0.4  micromho  per 
kilometer  of  triple  line  per  cycle  per  second.  At  60  cycles 
per  second  this  would  become  24  micromhos  per  triple  line 
kilometer,  and  this  would  absorb  from  the  excess  emf  of 
10,000  volts  a  linear  triple  line  power  of  2400  watts,  or  2.4 
kw,  per  kilometer  of  triple  line. 

The  paper  declares  that  the  loss  during  storms,  and  par- 
ticularly during  snowstorms,  is  markedly  greater  than  dur- 
ing fair  weather,  although  the  reason  for  this  circumstance 
is  not  very  clear.  Smoke  and  sleet  are  both  declared  to 
increase  the  corona  power  loss,  but  humidity  is  stated  not 
to  have  any  effect.  A  few  years  ago  Mr.  Ralph  \V.  Mer- 
shon  collected  a  large  number  of  observations  on  corona 
loss  with  experimental  lines  near  Niagara  Falls,  and  ar- 
rived at  the  conclusion  that  the  humidity  of  the  air  had  a 
very  decided  effect.  This  humidity  effect  noticed  in  the 
Niagara  Falls  tests  has  not  been  corroborated  as  yet  by 
any  published  results,  either  in  the  laboratory  or  in  the 
field.  It  is  possible  that  in  the  vicinity  of  a  large  water- 
fall the  corona  conditions  may  not  be  the  same  as  prevail 
elsewhere,  but  the  discrepancy  should  certainly  be  cleared 


up.     The  claim  tliat  the  linear  iwwer  loss  increases  irectlv 
with   the   frequency   is  a   very   interesting   and   nov '  con- 
sideration, because  it  would  appear  from  laboratory neas- 
urements  that   the  critical   voltage  of  coronation     only 
slightly  affected  by  the   frequency.     That  being  th  case, 
the  reason  for  the  increase  of  power  loss  with  frequ  cv  is 
by  no  means  self-evident.    Another  remarkable  obseution 
mentioned  in  the  paper  is  that  a  strong  wind  does  i;ap. 
preciably  affect  the  corona  power  loss.     It  might  i.a)n- 
ably  have  been  supposed  that  since  the  loss  is  due  .  t.v 
charges  carried  away  from  the  wires  convectively,  bjn(i- 
vidual  air  particles,  any  wind  action  which  tended  < 
crease  the  convection  of  air  particles  across  the  surf 
the  wires  would  help  the  dissipation  of  power.     Assi 
that  the  results  in  the  paper  are  duly   corroborate 
fact  brought  out  that  the  corona  linear  leakage  is,  li 
conductance    of   a   condenser,   a   relatively   fixed  qi 
proportional  to  the  frequency,  active  to  all  excess  v 
above   the   critical   value,   makes   the   matter   easily 
understood  bv  engineers. 


LUMINOUS  EFFICIENCY. 

A  recent  article  in  these  columns  by  Dr.  H.  E.  Ives 
a  deal  of  interesting  information  regarding  the  muc 
cussed  subject  of  possible  efficiencies  of  illuminants. 
Ives  points  out  that  the  only  proper  and  exact  measi 
luminous  efficiency  is  lumens  per  watt.  The  meth 
reckoning  which  has  been  much  used  in  the  past — tl 
determining  the  ratio  of  the  visible  to  the  total  eners 
obviously  improper  from  the  standpoint  of  illumii 
merely  because  the  illuminative  value  of  visible  energ 
pends  on  the  luminosity  curve  of  the  eye,  the  red  anc 
radiations  being  relatively  very  ineffective.  The  spe 
interesting  feature  of  Dr.  Ives'  investigation  is  the 
mous  efficiency  theoretically  attainable  when  the  lum  >«i 
radiation  is  concentrated  in  the  most  intense  visible  art 
of  the  spectrum.  The  point  assigned  as  the  peak  0 
luminosity  curve  by  Dr.  Ives  differs  slightly  from 
obtained  by  some  other  investigators,  being  placed  by  h 
545  MM.  Obviously  the  exact  point  of  highest  luniinosit 
pends  somewhat  on  the  intensity  of  the  illumination 
cerned,  but  it  is  quite  certain  that  the  location  for  ord 
intensities  lies  somewhere  in  the  yellow-green,  whicl 
counts  for  the  very  high  practical  efficiencies  reache 
the  flaming  arcs  and  by  the  quartz-mercury  tube,  boi 
which  have  spectra  extremely  powerful  in  this  regio' 

As  Dr.  Ives  points  out,  the  most  efficient  nionoclirm 
radiation  is  almost  exactly  in  the  position  of  the  green 
cury  line  which  furnishes  a  very  large  percentage  0 
light  of  the  mercury  arc.    For  light  of  this  wave-lengtl 
Ives  figures  an  efficiency  of  about  65  spherical  candle; 
watt.     The  highest  possible  efficiency  of  white  light 
continuous  spectrum  he  reckons  at  26  spherical  candle- 
watt,  so  that  the  monochromatic  source  has  a  prodif  >" 
theoretical  advantage,  and  practically  a  considerable  ill- 
tional  gain,  from  the  fact  that  the  temperature  requirei  <^' 
Dr.  Ives'  most  efficient  white  light  is  about  6000  deg 
quite   unattainable   with   any   usable   solid   material.     " 
fortunately,  as  a  practical  matter,  there  is  also  difti'.'.* 


j6.  lyii. 
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wi  the  gaseous  sources  which  give  discontinuous  spectra, 
siie  their  energy  is  scattered  over  a  wide  region  of  the 
so  truni,  so  that  nothing  approximating  a  really  mono- 
cbmatic  source  of  radiation  is  actually  known.  Dr. 
Iv  ■  suggestion  of  a  standard  of  luminous  intensity,  to  be 
relied  practically  by  the  use  of  the  yellow-green  light  of 
th'incrcury  arc,  is  a  very  interesting  one,  and  wc  trust  that 
he^ill  carr)-  it  into  practice.  Of  course,  such  a  standard 
wrid  involve  heterochromatic  photometry  from  the  start, 
bufroni  the  present  state  of  experience  with  the  flicker 
pivomeier  the  difficulty  is  not  at  all  an  insuperable  one, 
pa'icularly  since  such  a  source  could  be  made  to  give  the 
hif  luminous  intensity  desirable  in  flicker  photometry. 
Attll  events,  the  scheme  is  well  worth  trying. 

'I  course,  a  monochromatic  source  is  not  well  adapted 

foihe  purposes  of  general  illumination,  however  useful  it 

ma  be  for  specific  classes  of  work,  but  from  Dr.   Ives" 

wo':,  as  well  as  from  that  of  others,  it  is  now  pretty  evi- 

da'that  any  sensational  increase  in  practical  efficiency  of 

racition  must  be  reached  by  utilizing  sources  which  give 

dis-ntmuous  spectra.     How   far  the  efficiency  can  actu- 

alhbe  pushed  in  such  a  device  remains  to  be  seen,  since 

all    :,.nn  gases  and  vapors  radiate  energy,  generally  in 

ible  amounts,  in  the  infra-red  and  other  undesir- 

tions  of  the  spectrum.     The  helium  tube,  for  ex- 

iivestigated  as  a  possible   standard  of  light,   was 

■  have  a  lower  efficiency  than  that  of  the  metallic- 

mcandescent  lamp  owing  to  the  unfortunate  distri- 

t  its  energ)-  spectrum.     Gaseous  illuminants.  how- 

not  follow  Wien's  law,  and  it  may  be  possible  to 

liods  and  degrees  of  excitation  producing  improve- 

Jistribution  of  radiation,  and  possibly  also  radia- 

distributed  as  to  give  at  considerable  efficiency  a 

:bett-  approximation  to  white  light  than  is  usual  with  dis- 

con    ious  spectrum.     The  last  chapter  on  high-efficiency 

illuminants  is   far   from   being  written,   and   this 

'uld  be  raked  over  as  carefully  as  was  the  field  of 

stheire  metals  in  the  beautiful  and  painstaking  researches 

thaif.l  up  to  the  metallic-filament  lamp. 


,THE  AIURE  OF  LIGHT  AQION  ON  SELENIUM. 

I^^  .1  well-known   fact  that  the  electrical  conductivity 

of  ^eInum  is  subject   to   variation   under  the  action   of 

mcirnt  light,  but  the  nature  and  cause  of  this  variation 

-tions  of  much  complexity.     The  experimental  fact 

I  to  have  been  discovered  accidentally.     Selenium 

1*  a  ictalloidal  substance  which,  in  regard  to  electric  con- 

flucf-tv.  occupies  a  sort  of  middle  ground  between  con- 

nnd  insulators.    That  is,  its  resistivity  is  high,  but 

-ly  so  high  as  that  of  typical  insulators,  such  as 

porcelain.    It  was  proposed  at  one  time  to  use  a 

■   selenium  as  a  very  high-resistance  leak  in  sub- 

■nari -cable  testing.    In  adjusting  this  leak  the  resistivity 

01  tr  selenium  was  found  to  vary  greatly,  and  on  investi- 

gatin  the  nature  of  this  variation  it  was  found  that  the 

/esisfjty  was  greatly  and  promptly  affected  by  light,  the 

resis^jty  being  greatest  in  the  dark  and  least  in  strong 

hgnt.  With  the  aid   of  this   principle,   grids  or  cells   of 

s«lenni  have  been  successfully  used  in  radiotelephony  for 

feprcjcing  speech  through  a  long  beam  of  light.     When 


the  photo-electric  properties  oi  selenium  c.inic  to  be  studied 
in  detail  various  anomalies  were  discovered.  Thus,  the 
ettects  varied  with  the  temperature  of  the  selenium,  with 
the  magnitude  of  the  impressed  voltage,  with  the  previous 
hisinry  of  the  illumination,  and  with  the  intensity  of  the 
illumination.  Stranger  still,  samples  of  selenium  were 
occasionally  produced  which  showed  the  reverse  effect,  or 
increased  resistivity  under  incident  light,  so  that  light- 
negative  selenium  and  light-positive  selenium  had  to  be 
recognized  in  discussing  the  effect  of  light  on  conductivity. 

I'he  Physical  Review  for  July  contains  a  paper,  by  Mr. 
1".  r.  Brown,  on  "The  Nature  of  Light  Action  in  Selenium," 
in  which  a  hypothesis  is  advanced  for  the  whole  series  of 
plienomena.  It  is  proposed  to  assume  that  the  substance 
selenium  has  three  allotropic  forms — A,  B  and  C.  .Ml  these 
forms  are  chemically  alike,  but  physically  they  differ. 
Allotropic  varieties  exist,  as  we  know,  in  many  substances, 
such  as  oxygen,  water,  sulphur,  etc.,  so  that  there  is  noth- 
ing extravagant  in  such  a  proposal.  In  general,  allotropes 
are  assumed  to  be  formed  of  different  molecular  groupings 
of  like  atoms,  as,  for  instance,  when  molecules  of  eight, 
four  and  two  atoms  respectively  are  formed  in  the  element 
sulphur.  These  molecules  are  all  alike  of  sulphur,  but  most  of 
their  physical  properties  and  some  of  their  chemical  affini- 
ties are  different  in  these  dift'erent  states.  It  is  further  sug- 
gested that  varieties  A  and  C  of  selenium  have  very  high 
resistivity  or  are  almost  insulating  substances,  while 
variety  B.  on  the  contrary,  has  low  resistivity  or  behaves 
almost  like  a  metallic  conductor.  When  light  falls  on  a 
mass  of  selenium  it  tends  to  change  A  into  B  and  B  into 
C.  the  process  going  on  until  a  certain  equilibrium-ratio 
exists  between  the  respective  numbers  of  such  molecules. 
dei)e:uling  upon  the  intensity  of  the  incident  light  as  well 
as  on  the  temperature  of  the  mass.  When  the  light  is  shut 
off  the  C  molecules  tend  to  return  to  B.  and  the  B 
molecules  to  A.  until  the  original  cquililiriuni-ratio  is 
reached. 

Starting  from  the  above  assumptions  and  adding  a 
few  more  as  occasion  seems  to  require,  a  fairly  good  case 
is  made  for  the  hypothesis  in  meeting  the  experimentally 
observed  facts.  Tiiat  is.  among  the  curves  which  could 
be  accounted  for  hypothetically  on  the  above  premises  some 
are  in  accordance  with  curves  derived  experimentally.  The 
least  that  can  be  said  for  the  hypothesis  under  discussion 
is  that  it  offers  a  promising  clew  to  the  elucidation  of  a 
very  comple-x  state  of  affairs.  We  know  in  general  physi- 
cal chemistry  many  cases  of  molecular  changes  that  are 
either  effected  or  assisted  by  incident  radiant  energy. 
Among  these  cases  are  some  in  which  molecular  changes 
of  the  allotropic  type  occur  in  the  atoms  of  one  and  the 
same  elementary  substance  under  the  action  of  light.  The 
number  and  variety  of  these  allotropic  forms  are  found  to 
be  greater  than  has  been  heretofore  supposed,  and  new  ad- 
ditions to  the  list  of  duly  certified  allotropes  are  frequently 
made.  In  fact,  when  energy  is  added  to  or  removed  from  a 
molecular  aggregation  of  a  single  kind  of  atoms  it  is  not 
difficult  to  understand  that  changes  in  aggregation  may 
ensue.  If  such  changes  occur,  it  is  very  likely  that  changes 
will  follow  in  physical  properties,  such  as  in  electric  con- 
ductivitv. 
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American    Institute   of   Electrical    Engineers    Affairs. 


At  a  meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  held  Aug.  22  a  resolution 
offered  by  President  Dunn  was  adopted  favoring  a  larger 
measure  of  publicity  than  in  the  past  for  Institute  affairs 
and  directing  that  a  resume  of  the  action  of  the  board  be 
sent  after  each  meeting  to  the  technical  press,  discretion 
being  reserved  to  the  secretary  and  president  as  to  what 
matter  shall  be  included  in  the  resume.  As  a  result  of  this 
wise  action  we  are  enabled  to  present  below  an  account 
of  tlie  many  interesting  matters  upon  which  the  board  of 
directors  acted  at  its  recent  meeting.  This  account  will 
also  give  an  idea — for  the  first  time  to  many — of  the  broad 
scope  and  the  importance  of  the  work  of  the  governing 
body  of  the  Institute. 

At  the  meeting  363  delinquent  members  were  ordered 
dropped  from  membership  in  the  Institute,  fifty-nine  appli- 
cants were  elected  as  associates,  seventy-nine  applicants 
were  enrolled  as  students,  and  the  following  associates 
were  transferred  to  the  grade  of  member :  Messrs.  Orin 
B.  Coldwell,  Portland,  Ore. ;  Lucius  B.  Andrus,  South 
Bend,  Ind. ;  Milton  W.  Franklin,  Schenectady,  N.  Y. ;  M. 
de  Chatelain,  St.  Petersburg,  Russia;  Charles  d'Ornellas, 
Buenos  Aires,  Argentina. 

Petitions  were  considered  from  members  in  Vancouver. 
B.  C,  and  Lynn,  Mass.,  for  authority  to  form  sections,  and 
upon  the  recommendation  of  the  sections  committee  the 
necessary  authority  was  granted. 

The  report  of  the  committee  recommending  a  change  in 
the  method  of  nominating  officers  of  the  Institute  was  sub- 
mitted, and  in  order  to  secure  further  consideration  it 
was  ordered  to  be  brought  up  at  the  October  or  November 
meeting. 

President  Dunn  announced  the  appointment  of  the  Insti- 
tute committees  for  the  present  administrative  year.  The 
following  is  a  list  of  the  chairmen  of  these  committees: 
Executive,  Mr.  Gano  Dunn ;  finance,  Mr.  A.  W.  Berresford ; 
library.  Prof.  Samuel  Sheldon;  meetings  and  papers,  Mr. 
H.  W.  Buck ;  editing.  Prof.  W.  I.  Slichter ;  board  of  ex- 
aminers, Mr.  W.  G.  Carlton;  sections,  Mr.  Paul  M.  Lin- 
coln ;  code,  Prof.  George  F.  Sever ;  law,  Mr.  C.  A.  Terry ; 
railway,  ^Ir.  Frank  J.  Sprague;  education,  Prof.  A.  S. 
Langsdorf;  high-tension  transmission,  Mr.  David  B.  Rush- 
more  ;  industrial  power,  Mr.  W.  H.  Powell ;  telegraphy  and 
telephony,  Mr.  Bancroft  Gherardi ;  electric  lighting.  Mr. 
P.  Junkersfeld :  electrochemical.  Prof.  Albert  F.  Ganz : 
power  station,  Mr.  S.  D.  Sprong;  indexing  transactions. 
Mr.  George  I.  Rhodes;  public  policy,  Mr.  Henry  G.  Stott; 
intermediate  grade  of  membership,  Mr.  Percy  H.  Thomas; 
historical  museum,  Mr.  T.  C.  Martin;  committee  on  rela- 
tions of  consulting  engineers,  Mr.  Francis  Blossom;  United 
States  national  committee  of  International  Electrotechnical 
Commission,  Mr.  C.  O.  Mailloux;  code  of  ethics.  Prof. 
George  F.  Sever. 

The  following  representatives  of  the  Institute  were  also 
appointed  by  President  Dunn:  On  joint  committee  on 
engineering  education.  Profs.  Charles  F.  Scott  and  Samuel 
Sheldon ;  on  American  Year  Book,  Mr.  Edward  Caldwell : 
on  Resuscitation  Commission,  Dr.  A.  E.  Kennelly  :  on  elec- 
trical committee  of  the  National  Fire  Protective  Associa- 
tion, Prof.  George  F.  Sever. 

The  board  elected  the  following  three  members  of  the 
board  of  directors  to  serve  upon  the  Edison  medal  com- 
mittee for  two  years:  Messrs  Lewis  B.  Stillwell,  H.  H. 
Barnes,  Jr.,  and  S.  D.  Sprong.  The  board  also  confirmed 
the  appointment  by  the  president  of  Mr.  Frank  J.  Sprague 
and  Mr.  Schuyler  Skaats  Wheeler  as  members  of  the 
Edison  medal  committee  for  terms  of  five  years. 

A  resolution  was  adopted  discontinuing  the  committee  on 
conservation  of  natural  resources  and  authorizing  the  presi- 
dent to  appoint  a  committee  of  seven  on  public  policy.  The 
duties  of  the  committee  shall  be  to  report  to  the  board  on 


such  questions  of  public  policy  as  the  board  shall  r 
it  and  to  call  the  attention  of  the  board  to  such  matt 
public  policy  as  the  discretion  of  the  committee  pr 
The  president  appointed  on  this  committee  Mr.  Hei 
Stott,  chairman;  Messrs.  H.  W.  Buck,  John  J.  Cartyi 
H.  Finney,  Charles  W.  Stone,  Calvert  Townley  and 
G.  White. 

A  resolution  was  adopted  declaring  it  to  be  the  se 
the  board  of  directors  that  it  would  be  desirable  ti 
an  International  Electrical  Congress  during  the  P 
Exposition  in  San  Francisco  in  191 5,  such  congress 
initiated  and  conducted  by  the  .American  Institute  of 
trical  Engineers  under  the  authority  of  the  Intern; 
Electrotechnical  Commission ;  and  that  a  committee  0 
gress  organization  be  authorized,  the  members  to  1 
pointed  by  the  president  after  receipt  of  such  infori 
from  the  International  Electrotechnical  Commissi 
would  indicate  a  disposition  on  its  part  to  authori 
American  Institute  of  Electrical  Engineers  to  und 
the  holding  of  the  congress. 

Upon  the  invitation  of  the  officers  of  the  Ameriear 
ing  Congress,  to  be  held  in  Chicago  Sept.  26-29,  191 
board  authorized  the  appointment  of  two  delegates  t 
resent  the  Institute  at  this  congress.  The  preside 
pointed  Messrs.  Peter  Junkersfeld  and  William  B.  Ja 
of  Chicago. 

A  resolution  was  adopted  viewing  favorably  the  ( 
of  an  Institute  trip  to  F.-mama  in  January  or  Februai 
the  president  was  authorized  to  appoint  a  commiti 
co-operation  with  the  meetings  and  papers  commit: 
make  final  recommendations  thereon  at  the  October 
ing  of  the  board.  The  president  appointed  Messrs 
Sprong,  chairman ;  Messrs.  A.  W.  Berresford,  F.  L.  I 
inson,  P.  Junkersfeld,  H.  A.  Lardner,  W.  S.  Rugg, 
Rushmore,  Edward  Schildhauer  and  A.  M.  Schoen. 

The  question  of  a  suitable  acknowledgment  of  tl 
of  a  bronze  bust  of  von  Helmholtz  by  Mr.  Edwa 
Adams  was  referred  to  the  president  with  power. 

The  committee  appointed  at  the  meeting  of  the 
held  at  the  Chicago  convention  to  canvass  the  cam 
for  secretary  and  report  to  the  board  presented  a  reso 
which  was  adopted,  recommending  the  appointment  ( 
F.  L.  Hutchinson  as  acting  secretary  in  place  of  Mr. 
W.  Pope,  resigned.  Mr.  Hutchinson  will  discharge  all 
devolving  upon  that  official  under  the  constitution  ■ 
Institute,  and  is  authorized  to  draw  and  countersi 
checks  and  drafts  in  payment  of  approved  bills  and  " 
ers,  his  services  as  acting  secretary  to  continue 
the  end  of  Mr.  Pope's  unexpired  term,  Aug.  i,  19 
until  the  earlier  appointment  of  a  secretary  by  the 
The  resolution  also  provided  that  as  the  president  is 
10  go  abroad  to  represent  the  Institute  at  the  meet 
Turin  of  the  International  Eletrotechnical  Commissi( 
the  International  Electrical  Congress,  he  be  authori 
add  a  fourth  member  to  the  committee  on  the  select 
a  secretary  and  to  delegate  the  chairmanship  to  one 
present  members.  President  Dunn  appointed  as  the 
member  of  the  committee,  Mr.  John  J.  Carty,  and 
gated  Mr.  H.  W.  Buck  to  act  as  chairman. 

A  resolution  was  adopted  directing  that  the  port: 
last  year's  proposed  amendments  to  the  constitutiot 
viding  for  the  appointment  of  the  secretary  by  the 
instead  of  his  election  by  the  membership,  be  agaii 
mitted  to  the  membership  for  action  at  the  proper  tin 
year.  The  board  also  defined  the  type  of  secretary 
sired  as  one  possessing  tact,  executive  ability  and  cr 
force,  preferably  a  man  of  liberal  engineering  trainir 
of  well  recognized  standing  in  the  profession  of  enj 

ing.  . 

President  Dunn  announced   that  during  his  aosei 
Europe  matters   requiring  the   attention  of  the  prf 
should  be  referred  to  Vice-president  H.  W.  Buck, 
dent  Dunn  sailed  from  New  York  on  Aug.  26. 
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ovention  of  the  Pennsylvania  Electric  Association. 

•ie  fourth  annual  convention  of  the  Pennsylvania  F.lec- 
i.  Association,    the    banner    geographic    section    of    the 
•"  L   A.,  will  take  place  at  Exposition  Park,  Conncaut 
a.'   Pa    Sept.  5  to  8.  inclusive.     The  place  is  a  summer 
s't   on   the    Bessemer    &    Lake    Erie    Railroad    readily 
taied  by  way  of  Erie  or  Pittsburgh.     The  general  ses- 
io    will  begin  on  Sept.  6,  when  there  will  be  morning 
miiternoon  meetings,  and  on  the  other  days  but  one  ses- 
.,,  >i,il  be  held,  so  as  to  enable  the  attendants  to  inter- 
xpcriences  and  enjoy  the  various  entertainments 
On  the  evening  of  Sept.  5  a  reception  will  be 
tn  red  to  President  and  Mrs.  .\.  R.  Granger,  of  Chester. 
'a.'  A  number  of  interesting  papers  ha\e  been   prepared 
■      '-h  attention  has  been  given  to  the  various  comniit- 
ts,  the  overhead-line  committee  being  one  of  the 
•.nittees  of  its  kind  in  the  country.     It  was  this 
..  whicli  was  instrumental  in  holding  up  action  on 
•t  of  the  overhead-line  committee  of  the  N.  !•-.  L, 
-  last  convention  in  New  York  City.     This  com- 
13  done  much  original  work  and  investigation  and 
-t  is  considered  to  be  very  important.     Other  rc- 
leduled    for   presentation     will    deal    with     ratc^. 
iting,  lamps,  etc.     Among  the  papers  which  will 
md  discussed  are  the  following:     Central  Station 
^olatcd  Plants,  by  Mr.  T.  E.  Spencer,  Plymouth : 
Appliances,  by   Mr.    E.    B.    Greene,    Altoona ; 
■y  Mr.  A.  M.  Dudley,  Pittsburgh.    An  interesting 
also  promised  on  Service  Connections.     It  is  ex- 
;at  the  attendance  this  year  will  eclipse  that  of  the 
nmit  meeting  last  year,  which  established  a  record 
■   meetings.     The    secretary    of   the    association    is 
1  Dusen   Rickert.   Pottsville.   Pa. 


The  new  plant  will  be  equipped  with  four  22,500-hp  tur- 
bines, each  direct-connected  to  15,000-kw,  400-volt,  three- 
phase,  60-cvcle  generators.  The  turbines,  which  will  oper- 
ate under  a  head  of  140  ft.,  are  being  built  by  the  1.  P. 
Morris  Company,  Philadelphia,  and  the  generators  by  the 
General  Electric  Company.  Either  four  15,000-kw,  three- 
phase  or  twelve  sooo-kw,  single-phase  transformers  will  be 
installed  to  stop  up  the  generator  voltage  to  the  trans- 
mission level,  60,000  volts.  . 

A  short  transmission  line  will  be  built  connecting  with 
the  Little  Falls  station,  and  eventually  a  tower  line  will 
be  constructed  north  of  the  river  between  the  new  station 
and  the  Post  Falls  station,  a  distance  of  about  50  miles. 

At  the  site  of  the  plant  the  river  makes  a  horseshoe  bend 
in  a  deep  canyon.  The  hill  between  the  two  sides  of  the 
bend  rises  about  250  ft.  above  the  river  bed.  The  power 
house  will  be  located  on  the  down-stream  side  of  the  bend, 
the  four  penstocks  being  carried  over  the  hill.  The  dam. 
140  ft  hi'^h  will  be  built  between  the  canyon  walk  near 
the  toe  oi  the  horseshoe.  A  cofferdam  has  been  placed 
some  distance  above  the  main  dam  site,  and  a  tunnel,  ap- 
proximately 18  ft.  X  22  ft.  cross-section,  is  being  driven 
thrnu-h  the  hill  between  the  channels  to  carry  the  river 
water  during  the  construction  work.  The  lake  formed  by 
the   dam  will   extend  upstream  about  25   miles. 


New  Spokane  60,000-Kw  Power  House. 

lent  progress  is  being  made  by  the  Washington 
War  Power  Company,  Spokane,  Wash.,  in  the  construc- 
tion.f  its  new  60,000-kw  power  station  at  Long  Lake  on 
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Site  of   the   New   Spok 


jokane  River,  4  miles  from  the  present  plant  at 
l-itt!,Falls.  The  cofTerdam  is  completed  and  the  work  of 
prepiing  the  river  bed  for  the  dam  foundations  is  also 
''"■'11    Concrete  work  on  the  dam  will  commence  short- 

xcavations   for  the  power  house  and  work  on   the 

rpii  tunnel  are  also  well  under  way. 


Hydroelectric   Development  at   Healey  Falls,  Ontario. 

The  Eastern  Power  Company,  Ltd.,  one  of  the  subsidiary 
companies  of  the  Electric  Power  Company,  Ltd.,  of  lo- 
r.mto  Ontario,  has  commenced  construction  work  on  the 
development  of  Healey  Falls,  on  the  Trent  River,  about  5 
miles  north  of  Campbellford.  At  this  point  there  is  a  head 
,,f  76  ft  and  the  initial  installation  will  consist  of  two 
^ooo-kw  6600-volt.  three-phase  generators  driven  by 
■^6oo-hp  turbines,  each  of  which  will  be  fed  from  a  separate 
steel  penstock.  The  power  house  is  designed  to  contain 
two  additional  main  units  of  the  same  size,  but  the  third 
and  fourth  units  will  not  be  installed  until  the  load  w-ar- 
rants  it  Three-phase  transformers  will  also  be  installed 
in  the  generating  station  to  step  up  the  potential  to  44.000 
volts   for   transmission. 

The  load  on  the  Electric  Power  Company  s  system  ib 
rapidly  increasing  at  present  and  the  prospects  are  that 
by  the  time  the  initial  installation  at  Healey  Falls  is  com- 
pleted, which  should  be  about  a  year  from  now.  the  total 
capacitv  of  the  first  two  units  will  have  been  contracted 
for  One  of  the  most  recent  contracts  closed  is  with  the 
Canada  Cement  Company  for  the  supply  of  1000  hp  for  its 
Belleville  mill  located  at  Point  Anna  about  4  miles  east  of 
Belleville.  It  is  expected  that  the  substation  will  be  com- 
pleted and  the  mill  electrically  operated  by  the  end  of  this 
month  When  this  installation  is  complete  the  Canada 
Cement  Companv  will  be  taking  4000  hp  in  all  from  the 
Electric  Power  Companv's  system  in  the  vicinity  of  Belle- 
ville the  Lehigh  mill,  requiring  3000  hp,  having  been  con- 
nected to  the  sy.stem  since  the  early  part  ot  this  year. 
Messrs.  Smith,  Kerry  &•  Chace.  of  Toronto,  are  the  engi- 
neers of  the  project. 


The  Toledo  Rate  Situation. 

In  its  answer  to  the  petition  of  the  city  of  Toledo  Ohio, 
for  a  court  order  to  enforce  the  electric-light  ordinance 
recentlv  passed,  the  Toledo  Railways  &  Light  Company 
-ittacks  the  validity  of  the  ordinance  and  Section  3982  ot 
the  Ohio  Statutes,  which  empowers  cities  to  regulate  the 
rate  of  charge  which  shall  be  made  for  service.  Both  are 
alleged  to  be  unconstitutional  on  the  ground  that  they 
deprive  the  companv  of  property  without  due  process  of 
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law  .and  arc  contiscatory,  and  that  besides  they  impair  the 
obligation  of  contracts. 

The  answer  sets  forth  that  the  company  is  furnishing 
service  under  individual  contracts  with  consumers,  and  that 
its  assent  on  March  30,  191 1,  to  the  lighting  rate  ordinance 
of  July  7.  1907,  made  a  contract  between  the  company  and 
the  city  which  is  still  valid.  This  ordinance,  it  is  claimed, 
fixed  the  rate  for  a  term  of  five  years  after  its  passage  at 
9  cents  per  kw-hour  with  a  10  per  cent  discount  for  the 
payment  of  bills  by  the  tenth  of  the  following  month. 
The  new  ordinance  is  held  to  be  illegal  because  this  one 
has  not  been  repealed. 

Of  its  4000  consumers  imder  contract  at  the  rate  estab- 
lished by  the  former  ordinance  2000  use  an  average  of  less 
than  20  kw-hours  per  month  and  1000  use  less  than  10  kw- 
hours  per  month.  The  average  used  by  all  is  23  kw-hours 
per  month.  The  actual  cost  of  furnishing  service  for  light- 
ing to  citizens,  the  company  says,  is  $25  a  year  and  the 
cost  of  furnishing  to  minimum  users  is  $17  per  year. 
Should  the  company  be  compelled  to  furnish  service  at  the 
rate  established  by  the  new  ordinance,  8  cents  with  a  dis- 
count of  I  cent,  the  company  claims  that  it  would  lose 
$25,000  per  year,  and  then  if  it  should  be  compelled  to  carry 
out  its  contracts  with  consumers  having  a  lower  rate  than 
8  cents  it  would  lose  $50,000  a  year.  It  is  probable  that 
this  case  will  be  carried  to  the  higher  courts  if  the  position 
of  the  lighting  company  is  not  sustained  by  the  lower 
tribunals. 


Massachusetts  Legislation  Affecting   Central   Stations. 


The  annual  meeting  and  dinner  of  the  Massachusetts 
Electric  Lighting  Association  was  held  at  the  Point  Shirley 
Club,  W'inthrop,  Mass.,  Aug.  16.  It  was  the  largest  gath- 
ering of  the  association  in  ten  years,  fifty-five  members 
being  present,  representing  practically  all  the  important 
companies  in  the  State.  The  meeting  was  called  to  order 
by  Mr.  Charles  L.  Edgar,  president,  and  the  report  of  the 
executive  committee  was  read  by  the  secretary,  Everett 
W.  Burdett,  Esq.  In  this  report  were  outlined  the  im- 
portant measures  passed  by  the  recent  Legislature  of 
Massachusetts  that  had  special  reference  to  electric-light- 
ing interests  and  also  the  bills  which  were  introduced  but 
which  w-ere  defeated  or  modified  before  enactment. 

The  report  stated  that  although  the  Legislature  of  191 1 
was  the  most  radical  of  any  in  the  history  of  the  State  and 
seemed  to  be  willing  to  do  damage,  yet  nothing  inimical  to 
electric-lighting  interests  was  finally  enacted.  Several  high- 
ly objectionable  measures  were  adopted  in  one  branch,  but 
defeated  in  the  other.  Furthermore,  the  recent  Legisla- 
ture enacted  several  measures  that  are  verv  helpful  to  elec- 
tric-lighting interests,  of  which  the  law  relative  to  the 
transmission  of  electricity  and  that  relative  to  the  confirma- 
tion of  defective  locations  were  most  important. 

The  first  of  these  acts  is  a  careful  revision  of  the  laws 
relative  to  the  erection  and  maintenance  of  poles  and  wires 
and  the  construction  of  conduits  and  cables  in  public 
streets.  It  clears  up  many  points  hitherto  obscure  and 
enables  the  companies  hereafter  to  obtain  and  hold  valid 
and  effective  locations  instead  of  maintaining  doubtful 
and  often  unlawful  obstructions  in  public  ways. 

The  other  act  points  out  a  method  by  which  all  locations 
actually  in  use  which  have  ever  been  granted  by  alder- 
men or  selectmen,  no  matter  how  defective,  may  be  made 
valid.     The  provisions   of   this  law   are   briefly  these : 

A  location  actually  granted  by  public  authority  and  in 
use  may  be  C3-.;f!rnrcd  and  ratified  by  the  present  owners 
filing  before  Jan.  i,  1913.  with  the  city  or  town  clerk  a 
map  showing  the  exact  location  and  nature  of  the  struc- 
tures, together  with  a  memorandum  of  the  dates  of  the 
grants  of  locations  therefor.  These  are  to  be  kept  with 
the  records  of  original  location  for  poles  and  wires. 


It  is  suggested  in  this  connection  that  when  aJing  f 
locations,  etc.,  each  company  act  in  co-operation  \:iioihi 
wire-using  interests  in  the  same  locality,  particurly  i| 
telephone  company.  By  this  means  a  uniform  pniicec; 
be  established  in  each  city  and  town.  It  is  furer  su| 
gested  that  each  company  have  blank  petitions  a  orde 
printed  for  its  own  use  of  the  same  size  as  thosijsed  1 
the  other  companies  in  the  same  localities  and  thaJtie  loc 
authorities  be  requested  to  use  these  forms  in  all  ijes.  1 
a  circular  issued  by  the  association  a  form  is  gp-.sti 
for  petitions  and  for  orders. 

A  proposition  urged  by  Governor  Foss,  to  do  aiy  ivii 
the   several   existing  public-service   commissions  id  -n: 
stitute  a  single  commission  with  the  authority  a 
of  all.   failed  of  being  adopted.     While  the  pub) 
companies  did  not  intermeddle  with  the  matter, 
seems  to  show  that  the  plan  has  little  favor  with  1 
and  the  people  at  large. 

The  effort  to  authorize  cities  and  towns  to  mai 
derground  municipal  conduits  and  to  compel  pri^ 
panics  to  use  them  was  also  ineffective. 

By  agreement  of  all  parties  in  interest  the  Bost' 
ground   wire   act   was   amended   and   the   transm 
high-tension  currents  through  that  city  except 
ground   ducts   forbidden.     Likewise   by   agreemen 
derground  wire  act   for  the  city  of   Beverly  was 

The  eft'ort  to  forbid  the  use  of  demand  indie, 
the  employment  of  differential  rates  of  charge  ri 
the  reference  of  the  subject  to  the  Gas  and  Elect 
Commissioners  for  investigation  and  report  to 
Legislature. 

No   radical   measures   on   the   subject   of  taxal 
enacted,  though  some  were  proposed  and  advoc; 
important   act   relative  to  payments  to  employees 
sonal   injuries   during  employment,   and   the  prev 
such  injuries,  was  approved  July  28  and  goes  ii 
next   year.     It   does   not   deprive   employers  of 
which  they  now  have  to  defend  injury  cases,  bi 
deprive  them  of  three  important  defenses  which 
have.  viz. :     ( I )  That  the  employee  was  himself  i 
(2)    that   the   injury   was   caused   by   the   neglige 
fellow-employee;   (3)   that  the  employee  assumed 
of  the  employment.    If  the  employer  does  not  wii  u.  tt; 
upon  his  legal  rights,  as  above  stated,  he  may  i  are  hi 
liability  to  pay  the  compensation  to  employees  pr 
the  act  either  in  any  stock  or  liability  insurance 
or   in   the  Massachusetts   Employers'   Liability  -\s 
created  by  the  act.    This  latter  association  is  to  ha  tittfci 
directors,  appointed  in  the  first  instance  by  the   'wriio 
and  afterward  elected  by  the  subscribers  to  the  as 
namely,  employers.    The  act  provides  an  elaborate 
of  payments  to   an   injured   employee   of  much 
character  as  the  schedules  in  accident  insurance 
But  if  an  employee  is  injured  as  a  result  of  his  0 
ous  and  wilful  misconduct"  he  is  not  entitled  to  c 
tion,  while  if  he  is  injured  by  reason  of  the  sei 
wilful    misconduct    of   his    employer   the   compenui'^'  . 
doubled.     An   employee  cannot   waive  his  rights  >  coiii' 
pensation   under  the  act.  but  is  held  to  have  w  eiJ"! 
rights,  under  the  common  law  unless  he  gives  not   ol  h'i 
intention  to  rely  upon  them  instead  of  upon  the  fnsioni 
of  the  act. 

The  act  creates  what  is  called  the  Industrial  ■Miden 
Board,  of  three  members  appointed  by  the  Cover  r.  «" 
salaries  of  $6,000  each,  with  $500  additional  for  t  chair- 
man.   If  the  new  insurance  association,  or  a  liabiy^o 
pany,  as  the  case  may  be,  and  an  injured  employi  wwo 
reach   an   agreement   as   to   compensation   for  an   cme  ■ 
the   board   is   to   provide   for  an    arbitration   cointtM 
three,  of  which  one  of  its  own  members  is  chairn  '■ 
decisions  of  such  committees  have  the  force  of  d  rees 
the  Superior  Court.     All  employers  are  requirec  0  keeP 
records  of  all  injuries  to  employees,  whether  fatal. 
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'UMand  to  report  the  same  in  writing  to  tlie  Industrial 
L-c  .-m  Board  within  forty-eight  hours. 

Hewing  analysis  of  legislation  of  191 1  affecting 
interests,  in  addition  to  that  already  given,  ac- 
li  the  executive  committee's  report  and  was  in  its 
itures  as  follows: 

uing  the  town  of  Danvers  to  distribute  electricity 
Redding  and  Middleton.  This  act  does  not  invade, 
iS,  the  principles  of  the  general  municipal  ovvncr- 
ite  and  affects  no  company  except  the  Middleton 
jght  Company. 

:ig  the  burial  of  certain  wires  in  the  city  of  Bev- 
,is  act  is  similar  to  those  relating  to  other  cities 
•isfactory  to  the  Beverly  Gas  &  Electric  Company. 
sng  the  Gas  and  Electric  Light  Commissioners  to 
le  names  and  addresses  of  officers  and  directors 
.nnual  report  of  lighting  companies, 
ng  that  no  electric  light,  heat  or  power  company 
lOut  the  Legislature's  consent,  transfer  its  fran- 
-e  its  works,  or  contract  with  any  party  to  carry 
rks  except  when  so  authorized  by  the  Gas  and 
ight  Commissioners  pursuant  to  a  previous  law. 
:ig  that,  beginning  January,  1912,  and  for  five 
reafter,  the  commissioner  of  wires  shall  prescribe 
t  "main  streets"  outside  sections  of  Boston  al- 
vided  for  and  2  miles  of  "side  streets"  within 
ires  shall  be  placed  underground  or  removed, 
'eets"  are  defined  to  be  streets  on  which  trunk 
ires  or  cables  are  located,  and  "side  streets"  those 
•1  into  such  main  streets.  The  act,  after  long 
ns.  was  finally  enacted  with  the  assent  of  all 
; crested. 

ig  that   no   wires    for   the    transmission   of   elec- 
•nore  than  3000  volts  alternating  or  10,000  direct 
r  June  30,  1913,  be  maintained  in  Boston  except 
und. 
ng  the  existing  law  relating  to  political  adver- 

which  forbade  any  lighting  company  or  a 
vning  a  majority  of  its  stock  contributing  to  the 
I  or  the  promotion  of  any  candidate's  nomination 
1  for  public  office,  or  the  interests  of  any  political 
the  vote  on  any  measure  submitted  to  the  voters. 
ove  act  such  corporations  or  their  trustees  may 
lid  advertisements,  with  the  word  "advertisc- 
ached,  when  under  a  referendum  the  question  of 
-  any  of  the  property  or  business  of  the  company 
■i.  The  name  of  the  corporation  must  appear  as 
re. 

ig  that  money  lost   in  cash-recording  meters  by 
be  the  loss  of  the  lighting  company, 
ng  that  the  towns  of  Wakefield  and  Reading,  each 
has  a  municipal  electric-lighting  plant,  may  sup- 
;ity,  each  in  the  other  town,  and  that  Wakefield. 
-  also  a  gas  plant,  may  supply  gas  in  Reading, 
ng  the  existing  law   relative   to   stationary   engi- 
firemen  in  several  particulars, 
■w  was  amended  by  the   association  making  the 
ip  fee  $20  for  each  company  and  the  basis  for 
-sessment   i   per  cent  of  the  "balance  of   electric 
iring  account"  of  each  company,  as  shown  by  the 

the  Gas  and  Electric  Light  Commission,  the 
assessment  for  any  company  to  be  $3,500.  Hith- 
issessments  have  been  based  on  the  capital  stock 
of  the  member  companies,  and  the  maximum  was 

Th  following  officers  were  re-elected  for  another  year : 
Presi?nt.  Mr.  C.  L.  Edgar,  Boston  Edison  and  amalga- 
natei  companies;  vice-president.  Mr.  C.  F.  Prichard. 
•O^nn  Beverly  and  Gloucester  companies:  vice-president, 
«r.  ilbert  F.  Dow.  Fall  River  Electric  Light  Company. 
JyieiTiembers  of  the  executive  committee :  Messrs.  Fred- 
;ricks.  Pratt.  Lowell  Electric  Light  Corporation  and 
Edisc  Company   of   Brockton:    Robert    W.    Dav.    United 


Electric  Light  Company,  of  Springfield;  Arthur  E.  Childs, 
Ayer,  Clinton,  Leominster,  Milford,  North  Adams,  North- 
ampton and  Spencer  companies;  Alfred  B.  Tenney,  Fitch- 
burg,  Haverhill,  Maiden,  Salem  and  suburban  companies; 
George  T.  Dewey,  Worcester  Electric  Light  Company; 
Joseph  W.  Stevens,  Greenfield  Electric  Light  Company. 


Public-Service  Commission  Law  of  Nevada. 


Under  the  authority  of  the  new  regulative  law  the  Pub- 
lic Service  Connnission  of  \evada  has  prescribed  a  uni- 
form system  of  accounts  for  electric  utilities  and  rules  and 
instructions  for  gas  and  electric  service. 

The  public-service  commission  law  makes  the  Railroad 
C  ommission  of  the  State  ex  officio  a  public  service  com- 
mission for  the  regulation  and  control  of  commercial, 
private  or  municipal  heat,  light,  power,  water  and  sewerage 
l)i;:;its.     The  act  was  approved  on  March  23,  191 1. 

-Vothing  in  the  act  is  to  be  construed  as  vesting  judicial 
powers  in  the  commission  or  as  denying  to  any  one  the 
right  to  test  in  a  court  of  competent  jurisdiction  the  legal- 
ity or  reasonableness  of  any  final  order  made.  Reasonably 
adequate  service  is  required  and  reasonable  and  just 
charges  must  be  made.  The  commission  may  in  its  discre- 
lion  value  the  property  of  the  companies  and  in  any  inves- 
tigations for  this  purpose  may  avail  itself  of  information 
contained  in  assessment  rolls  of  counties  and  public  records 
of  various  branches  of  the  State  government.  L^niform 
accounts  shall  be  kept  and  the  commission  has  the  right  to 
examine  all  records.  Failure  to  report  for  a  period  of 
liiirty  days  to  the  commission  in  accordance  with  the  law 
makes  any  officer,  agent  or  person  subject  to  a  fine  of  not 
less  than  $100  or  more  than  $500.  Each  day's  refusal  shall 
constitute  a  separate  offense.  Schedules  shall  be  filed 
with  the  commission.  While  rebates  or  discriminations 
are  made  unlawful,  existing  contracts  shall  not  be  sus- 
pended or  invalidated.  An  expert  engineer  may  be  em- 
ployed at  a  salary  of  $3,600  per  annum  and  necessary 
traveling  expenses.  The  commission  may  employ  such 
other  experts  and  assistants  as  it  may  deem  necessarv  and 
fix  their  compensation.  Disobedience  to  a  subpoena  com- 
manding attendance  before  the  commission  shall  be  deemed 
a  contempt  of  the  court  and  punished  accordingly.  The 
commission  shall  have  power  to  substitute  just  and  rea- 
sonable rates  for  any  that  are  found  to  be  unreasonable  or 
unjustly  discriminatory. 

In  adopting  rules  and  instructions  for  gas  and  electric 
service  in  the  State  the  commission  gave  consideration  to 
the  rapidly  changing  conditions  to  which  the  electrical 
industry  is  subjected.  The  accuracy  of  an  electric  meter 
shall  be  determined  from  readings  taken  at  normal  operat- 
ing load  and  at  10  per  cent  of  the  rated  capacit\-  of  the 
meter.  The  normal  load,  expressed  in  percentage  of  the 
total  connected  load  or  installation,  shall  be  classified  as  fol- 
lows: Class  A.  residence  and  apartment  lighting  and  eleva- 
tor service,  40  per  cent ;  Class  B,  factories  and  general  store 
lighting  and  power,  50  per  cent;  Class  C,  churches,  offices, 
theaters,  clubs  and  restaurants.  60  per  cent:  Class  D. 
saloons,  pumps,  air  compressors  and  ice  machines.  70  per 
cent :  Class  E,  sign  and  window  lighting,  blowers  and 
moving-picture  machines.  100  per  cent.  Two  per  cent  is 
the  permissible  limit  of  error.  In  addition  to  the  installa- 
tion test  and  the  yearly  test  of  each  meter,  it  is  provided 
that  each  company  shall  make  a  test  upon  request  of  a 
consumer,  provided  the  request  is  not  made  more  fre- 
quently than  once  in  six  months.  The  connnission  will 
make  tests  upon  application  and  payment  of  a  fee  of  $1.50. 
to  be  met  by  the  consumer  if  the  meter  is  correct  or  slow 
within  the  allowable  limit  or  by  the  companv  if  the  meter 
is  fast  beyond  the  limit  fixed.  Each  company  is  required 
to  maintain  a  record  of  all  interruptions  of  service.  Each 
company    supplying   energy    on    constant-potential    svstems 
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shall  maintain  a  standard  average  voltage  as  measured  at 
any  consumer's  cut-off,  which  shall  remain  constant  from 
day  to  day  and  vary  during  any  one  day  by  an  amount  not 
more  than  6  per  cent  of  the  minimum  value.  It  is  prob- 
able that  a  closer  regulation  may  be  required  in  the  future. 
The  commission  recognizes  that  it  may  be  some  time  before 
all  the  companies  may  find  it  possible  to  meet  these  re- 
quirements and  in  such  cases  conference  is  to  be  held  with 
the  commission.  Companies  are  to  inform  consumers  upon 
request  as  to  the  specific  conditions  under  which  efficient 
and  economical  illuminating  service  may  be  secured  from 
the  system.  Where  local  conditions  would  make  a  literal 
enforcement  of  the  rules  an  unwarranted  burden  to  a 
utility  or  consumer,  application  should  be  made  to  the 
commission  for  a  n-odification.  The  rules  are  to  go  into 
effect  on  Sept.  3. 

The  uniform  classification  of  accounts  for  electric  utili- 
ties prescribed  by  the  Nevada  commission  says  it  is  desired 
that  the  companies  conform  their  accounts  to  the  system  at 
their  earliest  possible  convenience.  In  order  that  the  sys- 
tem may  meet  in  a  most  satisfactory  manner  the  needs  of 
the  electric  interests,  consistent  with  the  requirements  of 
the  law,  it  is  urged  that  all  companies  which  are  unable  to 
conform  to  the  accounts  communicate  with  the  commis- 
sion, stating  their  reasons  and  explaining  how  full  a  com- 
pliance can  be  made.  A  note  under  the  operating  expense 
account  says  that  in  case  any  utility  finds  it  impossible  or 
impracticable  to  keep  its  accounts  with  the  detail  pre- 
scribed, it  should  petition  the  commission  for  authority  to 
consolidate  any  two  or  more  accounts,  accompanying  the 
petition  with  a  statement  of  the  reasons  for  its  position. 
Operating  expenses  are  divisible  into  two  classes,  operat- 
ing and  maintenance.  Operation  is  stated  to  mean  the 
"use"'  of  the  property  and  includes  labor,  materials  and 
supplies  and  expenses,  but  excludes  all  maintenance  items. 
Maintenance  is  stated  to  mean  "upkeep,"  and  should  cover 
all  expenditures  for  ordinary  repairs,  renewals  or  replace- 
ments of  property  resulting  through  wear  and  tear,  or 
through  those  casualties  which  are  incidental  to  the  nature 
nf  the  operation  and  which  are  necessary  in  order  to  keep 
up  the  productive  capacity  of  the  plant  to  its  original  or 
equivalent  state  of  efficiency. 


New  York  Commission  News. 


The  Public  Service  Commission,  Second  District,  has 
received  a  petition  from  the  Long  Island  Lighting  Com- 
pany for  permission  to  construct  necessary  poles  and 
appliances  for  the  furnishing  of  electricity  in  the  town 
of  Smithtown,  Suffolk  County,  and  authority  to  issue 
$90,000  in  ^  per  cent  twenty-five-year  first-mortgage 
bonds  under  an  existing  mortgage ;  an  application  from  the 
Keeseville  Electric  Company  for  permission  to  construct 
a  transmission  line  and  exercise  franchises  for  the  sup- 
plying of  electricity  in  the  towns  of  Jay,  Essex  County, 
and  Ausable,  Clinton  County,  and  application  from  the 
Bolton  Light  &  Power  Company  asking  authority  to  issue 
$12,500  common  capital  stock. 

A  complaint  has  been  received  from  Attorney  Thomas 
M.  Losie,  of  the  town  of  Elmira,  against  the  maintenance 
charge  exacted  by  the  New  York  Telephone  Companv  to 
its  patrons  in  that  town.  The  complainant  states  that  the 
telephone  company  charges  a  flat  rate  to  its  subscribers 
within  the  city  limits  of  Elmira,  but  patrons  residing  be- 
yond the  city  limits  are  required  to  pay  a  maintenance  rate 
over  and  above  the  regular  rate  for  each  fourth  mile  or 
fraction  thereof  distant  from  the  city  line.  Inasmuch  as 
the  service  rendered  the  patrons  in  and  outside  the  city 
limits  is  the  same,  complainant  alleges  that  discrimination 
exists.  He  also  alleges  that  the  city  limits  are  not  rea- 
sonable and  equitable  starting  points  for  an  extra  mainte- 


nance  rate   for   the   reason   that   the   city   line  has    thine 
whatsoever  to   do   with   telephone   service   or  the  st  of 
same,  and  for  the  further  reason  that  the  past  expienct 
of  the  company  has  not  proved  that  it  is  necessary  f  it  to 
make  such  extra  charge.     Complainant  also  conten  that 
the  New  York  Telephone  Company  is  writing  fou  urty 
and  two-party  residence  service  contracts  at  differeiiates, 
and  that  both  services  are  identical  for  the  reason  1 1  lh( 
company   will  not  be  able   for   a   long  period  of  t 
operate    four-party    lines.      The    commission    is   as 
enter  an  order  directing  the  telephone  company  to 
tinue  its  maintenance  charge  in  so  far  as  the  same 
to  the  district  known  as  the  West  Water  Street  distr 
Elmira    Heights    in    the    town    of    Horsehead.     Tin 
plaint   has  been   served  upon   the  company  and  an 
will  be  filed  within  twenty  days. 


Ohio  Commission  News. 


The  Gratiot  &  Brownsville  Telephone  Company  h 
a  complaint  with  the  Ohio  Public  Service  Conn 
against  the  Brownsville  Farmers'  Telephone  Compar 
of  Muskingum  County,  in  which  it  says  that  ther( 
public  need  for  another  system  in  that  community  a 
it  would  result  in  a  duplication  of  service.  The  B 
ville  Farmers'  Telephone  Company  has  filed  an  an; 
this  complaint  to  the  effect  that  the  proposed  new 
will  be  of  very  material  benefit  to  the  people  and 
that  the  service  of  the  other  company  is  not  up 
standard.  It  also  states  that  its  business  was  begun 
the  enactment  of  the  new  public  utilities  law  and  : 
construction  work  has  been  under  way  for  some  timi; 
is  the  first  case  brought  before  the  commission  undei 
it  must  either  issue  or  refuse  a  certificate  of  public 
sity  to  a  company  desiring  to  build  a  system  where 
alreadv  in  use. 


Massachusetts  Commission  News. 


The  Dedham  &  Hyde  Park  Gas  &  Electric  Ligli 
pany  has  petitioned  the  Massachusetts  Gas  &  Electrii 
Commissioners  for  permission  to  issue  additional 
stock  to  the  amount  of  $14,200,  to  consist  of  284  sh 
the  par  value  of  $50  each,  to  be  issued  at  $60  per 
The  purpose  of  the  increase  is  to  pay  for  extensio 
additions  to  its  mains,  services,  etc.,  and  to  prov; 
further  extensions  and  enlargements.  The  present 
stock  is  now  fixed  and  limited  at  $141,750. 

The  Ware  (Mass.)  Electric  Company  has  petitioi 
commission  for  permission  to  issue  $40,000  new 
stock,  in  400  shares  of  the  par  value  of  $100  eacl 
purpose  of  the  desired  increase  is  to  pay  floating  in 
ness  for  new  constructions,  extensions  and  permam 
provements  already  made  and  for  further  developn 
the  property.  The  present  capital  stock  of  the  com 
$40,000. 

The  commission  on  Aug.  22,  191 1,  approved  the 
mouth  Light  &  Power  Company's  petition  for  the  a; 
of  an  issue  of  new  capital  stock  of  the  par  value  of  $ 
on  account  of  additions  to  plant.  At  the  same 
annulled  the  order  issued  Feb.  6,  1903,  which  apprc 
issue  of  $25,000  of  capital  stock  and  $30,000  of  firs 
gage  bonds.  The  proceeds  of  the  new  issue  will  be 
for  additions  to  the  company's  plant.  On  Feb.  6,  u 
board  approved  an  issue  of  250  shares  of  the  par  v 
$25,000  and  of  bonds  to  the  amount  of  $50,000.  Tl 
ceeds  of  no  shares  of  this  stock  were  to  be  applied 
cost  of  installing  new  steam  and  electrical  equipnu 
proceeds  of  140  shares  were  for  the  purpose  of  ca 
an   equal    amount   of   coupon   notes    outstanding,  a, 
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xjm  were  for  refunding  an  equal  amount  of  bonds.     At 

Jiat  me  the  company  had  a  capital  stock  of  $50,000,  bonds 

)f  Sj,ooo  and  coupon  and  other  notes  of  $54,500.     No 

narl'f  the  stock  or  the  bonds  approved  in  1903  has  ever 

,:od.  but  extensive  additions  have  been  made  to  the 

s  plant.     The   expenditure   for   this   purpose   for 

ending  June  30,  191 1,  has  been  about  $So.ooo.    The 

:d  all  but  $7,000  of  the  coupon  notes  have  matured 

1  paid.     The  board  specifies  that   1700  shares  of 

stock  shall  be  applied  to  the  payment  of  an  equal 

of    the    company's    obligations     represented    by 

ji..i--L.ry  notes  outstanding  June  30,  191 1. 


Wisconsin  Commission  News. 


0  .Vug.  15  the  Railway  Commission  served  notice  on 

the  'i!waukee   Electric    Railway   &    Light   Company,   the 

nie   Light   &    I'ucl   Company,   of    Mcnonionie,   and 

em  Wisconsin   Railway   and   Light   Company,   of 

Lac,  that  after  the  expiration  of  ten  days  from 

<f  serving  the  notice  the  commission  will  proceed 

;gate  the  refusal  of  the  above  companies  to  com- 

the  orders  of  the  commission  relative  to  rates  and 

The  commission  states  that  it  has  made  repeated 

lions  of  the  service   furnished  by  these  corpora- 

■  found  that  such  service  is  not  in  accordance  with 
has  issued  orders   that   the    faults   be   corrected 

aw  regarded.  To  these  orders  the  corporations 
\  no  heed.  This  condition  of  affairs  has  existed 
igh  in  the  mind  of  the  commission  and  it  will 
to  make  an  example  of  the  delinquent  corpora- 
'le  results  of  the  investigations  made  within  tlie 
days  will  determine  whether  or  not  proceedings 
egim  to  enforce  the  penalty  as  provided  in  the 
■r  non-compliance  with  the  commission's  orders, 
mmission  has  authorized  the  La  Crosse  Indepen- 
phone  Company  to  issue  400  shares  of  preferred 
the  par  value  of  $50  each.  This  stock  is  to  be 
ir  and  for  money  only.  Because  of  its  rapidly 
^'  business  the  company  has  found  it  necessary 
a  new  and  larger  exchange  and  to  increase  its 
t  and  extend  its  toll  service.  The  proceeds  to  be 
•rem  the  sale  of  the  stock  are  to  be  used  toward 
ir  the  cost  of  laying  underground  conduit  and 
he  new  building  and  for  extending  and  improving 

■  nd  rural  systems. 


CURENT    NEWS    AND   NOTES. 

rcAL  XoMENCLATtJRE  OF  LIGHTING. — The  Inter- 
Photometric  Commission  has  appointed  a  corn- 
consider  a  proposal  by  Prof.  A.  Blondell  relating 
menclature  of  lighting.     The  committee  includes 

-• ■  of  Germany;  Laporte,  of  France,  and  Patterson, 

of  h  gland. 

*  *    * 

Jo  Av  Headquarters  to  St.  Louis. — The  headquarters 
°*  ''  i^""^  °^  J°^^'  together  with  all  records  and  para- 
'■■  of  the  order,  have  been  removed  by  Secretary 
ickland  from  the  former  offices  in  the  Monadnock 
^  hicago,  to  new  quarters  at  1412  Syndicate  Trust 

"iil-rig,  St  Louis,  Mo.  Mr.  Ell  C.  Bennett,  manager  of 
ne  'ectric  St.  Louis  Magazine,  will  devote  part  of  his 
timeo  the  order  in  that  city.  An  enlarged  issue  of  the 
Jov,,  Bulletin,  the  official  organ  of  the  Sons  of  Jove,  is 
P'an^d  and  a  campaign  to  stimulate  interest  will  be  begun. 

*  *     ♦ 

•^praiCAL   Representation    on    Intern.\tional   Pho- 
■TOMitjic    Commission.— At    a    meeting    of    the    Interna- 


tional Photometric  Commission  recently  held  in  Zurich  it 
was  voted  to  admit  to  membership  men  identified  with  the 
electrical  science  and  industry.  The  commission,  which 
was  founded  at  the  time  of  the  International  Gas  Engineer- 
ing Congress  held  in  Paris  in  1900.  has  heretofore  di- 
rected its  work  more  particularly  to  the  needs  of  the 
gas  industry.  The  proposition  for  electrical  representation 
came  from  Herr  Dettmar,  secretary  of  the  German 
National  Electrical  Association. 

*  if       7^ 

Ln'tern.\tiox.\i,  Telephone  Lines  in  Europe. — A  bill 
concerning  the  establishment  of  telephone  communication 
between  Milan,  Zurich,  Basel,  Frankfort  and  Berlin  has 
been  passed  by  the  Italian  Parliament.  The  proposals  for 
the  new  lines  have  to  be  ratified  by  the  authorities  in  Ger- 
many, Italy  and  Switzerland,  but  this  is  said  to  be  a  mere 
matter  of  form,  and  construction  work  may  soon  com- 
mence. The  shortest  course  between  the  different  places 
will  be  followed,  railway  lines  and  highroads  not  to  be 
considered  in  routing.  The  lines  from  Milan  to  Basel  and 
from  Milan  to  Basel  and  Frankfort  will  probably  pass 
through  the  Simplon  and  go  via  Lausanne,  whence  the 
shortest  route  will  be  taken  to  Basel. 

*  *     * 

An  Aeroplane-Propeller  Test  Plant. — A  75-hp  ad- 
justable-speed motor  is  used  by  the  Worcester  Polytechnic 
Institute  for  testing  aeroplane  propellers  in  its  new  ex- 
perimental plant.  The  propeller  is  mounted  at  one  end  of 
a  centrally  pivoted  i6o-ft.  beam  and,  driven  by  the  motor, 
propels  the  beam  against  the  adjustable  resistance  inter- 
posed by  paddles  which  can  be  let  down  into  the  water  of 
the  lake  in  which  the  plant  is  mounted.  To  simulate  flight 
conditions  further,  a  second  motor  will  be  installed  to  drive 
the  beam  at  a  tip  velocity  of  60  miles  per  hour.  The 
thrust  exerted  by  the  aeroplane  propeller  and  the  power 
taken  to  drive  it  under  various  conditions  are  measured  by 
recording   instruments   on    the    rotating   beam. 

*  *     * 

Electric  Iro.^  Melting  in  Sweden. — A  report  on  ex- 
periments in  the  reduction  of  iron  ore  in  electric  furnaces 
at  Trollhattan  has  been  made  by  the  Association  of  Swedish 
Iron  IManufacturers,  which,  with  government  support,  car- 
ried on  the  work.  The  results  showed  a  reduction  of  2.7 
tons  of  pig  iron  per  yearly  electrical  horse-power,  but  it 
is  thought  this  can  be  increased  to  3  tons.  The  consump- 
tion of  carbon  electrodes  was  22.6  lb.  gross,  or  11.6  lb.  net. 
per  ton  of  iron,  and  816  lb.  of  coal  were  consumed  per  ton. 
On  the  basis  of  selling  price  of  product  the  experiments 
were  self-supporting.  In  view  of  the  successful  results  the 
government  has  proposed  to  raise  the  price  of  electrical 
energy  to  $13.40  per  kw-year;  the  ironmasters,  however, 
claim  that  the  business  will  be  unprofitable  at  any  rate 
exceeding  $10.72  per  kw-year. 

*  *     * 

Chicago  Sanitary  District  Employees'  Salaries 
Held  Up. — As  a  result  of  the  political  deadlock  between 
the  Harrison  and  anti-Harrison  members  of  the  board  of 
trustees  of  the  Sanitary  District  of  Chicago  the  July  pay- 
roll of  the  district's  employees,  totaling  $53,645,  still  re- 
mains unpaid.  President  Smyth,  the  recently  elected  Har- 
rison successor  of  Mr.  Robert  R.  McCormick,  a  month  ago 
ordered  discharged  thirty-seven  appointees  of  the  former 
administration,  among  them  several  electrical  employees. 
The  anti-Harrison  members  blocked  this  action  and  in- 
sisted that  these  men  continue  to  work.  Meanwhile  the 
president  has  held  up  the  payroll  of  the  entire  body  of 
employees,  declaring  illegal  any  payment  to  the  men  he 
discharged.  Discipline  of  the  district's  staff  is  said  to 
have  suffered,  and  the  employees  are  badly  in  need  of 
their  salaries,  some  having  fallen  into  the  hands  of  loan 
sharks  to  tide  over  their  necessities. 
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Colorado  Soxs  of  Jove. — The  Sons  of  Jove  of  Colo- 
rado gave  a  theater  and  picnic  party  at  Denver  on  the 
afternoon  and  evening  of  Aug.  24,  part  of  the  object  be 
ing  to  add  to  the  fund  for  the  entertainment  of  visitors 
to  the  Jo\-ian  Xational  Convention  in  Denver,  in  October. 
Tickets  to  the  \-alue  of  Si.^oo  were  sold. 


vLORiFic  Power  St.\ndard  for  Illumisatixg  Gas. — 
The  International  Photometric  Commission  has  recom- 
mended that  the  calorific  value  of  gas  shall  express  also  its 
ilhimiaating  power.  This  is  the  result  of  an  investigation 
by  a  committee,  of  which  Dr.  Burite,  of  Germany,  was  the 
chairman,  which  reported  that  the  calorific  power  expresses 
accurately  the  energy  of  gas.  and  that  "the  determination 
of  illuminating  power,  in  the  actual  conditions  in  which 
_;  -  i>  used,  ought  henceforth  to  be  regarded  as  useless." 
«    *    * 

District  Electrical  Service  ix  Califorsia. — The 
Pacific  Gas  &  Electric  Company,  of  San  Francisco,  supplies 
electrical  service  to  158  cities  and  towns  in  twenty-six 
counties  in  California  having  an  aggregate  population  of 
1.089,790,  or,  without  San  Francisco,  Oakland  and  Berke- 
ley, a  population  of  367,790.  The  area  covered  is  half  that 
of  Xew  England.  The  conrpany  employs  3500  men  and 
has  eleven  hydroelectric  and  three  steam-driven  plants  and 
eighteen  gas  works.  Gas  is  supplied  to  a  population  of 
98S.900. 

*  *     * 

Los  Angeles  Electrical  FESTrv.\L. — The  electric  com- 
panies of  Los  Angeles,  CaL,  have  organized  for  the  pur- 
pose of  holding  an  electrical  exposition  at  Fiesta  Park  for 
two  weeks.  Xov.  3^  to  Dec.  9.  An  executive  committee. 
headed  by  Messrs.  H.  B.  Woodhill,  C.  S.  Walton  and  J.  E. 
McDonald,  has  been  appointed  to  formulate  plans.  Eastern 
companies  will  be  invited  to  exhibit.  The  site  selected  in- 
cludes about  90,000  sq.  ft.  and  the  display  is  estimated  to 
cost  Sioo,ooo.  Mr.  Woodhill  is  chairman  of  the  com- 
mittee. 

»     »    « 

CoLOK.\oo  Electric  Club. — On  Friday,  Aug.  24,  the 
Colorado  Electric  Club  opened  its  1911-12  season,  by  a 
dinner  at  El  Jebel  Temple  to  Hon.  R.  W.  Speer,  Mayor 
of  Denver,  upon  occasion  of  his  return  from  a  European 
trip  in  company  with  the  Bureau  of  Universitv  Investi- 
gation of  the  Boston  Chamber  of  Commerce.  Mayor  Speer 
has  been  appointed  chairman  of  the  sub-committee  of  the 
Bureau  on  Municipal  Affairs,  on  which  subject  he  gave  a 
talk.  Hon.  Willis  V.  Elliott  introduced  the  speaker.  The 
occasion  formed  a  part  of  an  advance  publicity  campaign 
for  the  Colorado  Electrical  Show,  on  Oct.  14-21.  at  the 
Denver  Auditorium. 

*  ♦    * 

To  Ix\-estig.\te  Chicago  Drainage  Ca.vai.s  Effect  ox 
Lake  Michig-vx's  Fruit  Crop. — Official  recognition  is  now 
to  be  accorded  the  claims  put  forth  by  Michigan  fruit  grow- 
ers that  the  opening  of  the  Chicago  Drainage  Canal  bv  with- 
drawing water  at  the  lower  end  of  Lake  Michigan  causes 
cold  currents  to  flow  down  from  the  Straits  of  Mackinac,  af- 
fecting the  climate  of  Michigan,  Illinois  and  Wisconsin  fruit 
belts  and  damaging  crops.  In  accordance  with  a  provision  in 
the  Rivers  and  Harbors  bill  of  the  last  Congress  Col.  C.  M. 
Townsend.  of  the  Cnited  States  Engineering  Corps,  and  a 
staff  of  assistajits  on  board  the  steamship  Hancock  plan  a 
complete  investigation  of  the  temperatures,  currents  and 
depths  of  Lake  Michigan,  which  will  be  compared  with  the 
results  of  earlier  investigations.  .\  few  minutes'  exercise 
with  pencil  and  paper  reveals  the  interesting  fact  that  the 
southerly  current  in  the  lake  due  to  the  quantity  of  water 
being  taken  by  the  Drainage  Canal  reaches  the  velocity  of 
aboiit  0.000085  mile  per  hour,  at  which  rate  the  time  taken 
by  a  given  gallon  of  water  to  flow  from  Mackinac  to  the 


Chicago  entry  would  be  about  4,118,000  hours,  or  41  yejjj 
— probably  time  enough  for  it  to  become  well  acclirLedto 
the  few  degrees'  difference  in  temperature  betw  1  ih( 
ends  of  the  lake. 


The    Horn    Lightning   Arrester. — A    Nevada 


min| 


newspaper    furnishes    the    following  not  unintellig  t  ac- 
count of  the  horn  lightning  arrester:     "While  wail e  for 
supplies  to  finish  up  his  job  of  connecting  the  subst:- 
the   power   company   with   the   machinery   at  the 
Wonder  shaft   Mr.   Halpenny   has   kept   busy  mak 
provements  about  the  plant.     The   most  conspiciii 
probably  the  most  important  job  is  the  installatit 
lightning  arrester.     It  is  a  curious    thing    in    apj. 
and  anyone  with  half  a  mechanical  eye  could  tell 
is  a  lightning  arrester,  because  it  couldn't  possibly 
thing  else.     It  is  mounted  on  staging  at  the  rear 
power  station  and  consists  of  a  curious  system  of 
and  six  long,   slightly   curved   pieces   of  small  ire 
The  idea  is,  as  nearly  as  the  lay  mind  can  grasp  ; 
when  a  bolt  of  lightning  attaches  itself  to  the  win 
follow  it  till   it  finds  a   good  jumping  off  place, 
great  horns  of  iron  pipe,  pointing  toward  the  sky,  a 
conductors  as  far  as  they  go,  and  when  the  lightnins 
along  it  follows  the  line  of  least  resistance.    Threi, 
horns,  near  their  bottoms,  are  near  but  do  not  tone 
connected    with    the    three    main    lines.      The   curi 
lightning  bolt  jumps  across  this  space,  follows  the  d 
gas-pipe  horn  upward  toward  its  tip.  and.  having  11 
place  to  go,  just  goes  out  into  the  sla',  whence  it  c: 


Electric  Motors  for  Logging. — Donkey  engines 
by  electricity  are  now  used  in  logging  operations 
Spokane  (Wash.)  district  and  it  is  planned  to  extei 
use  to  forests  in  other  parts  of  the  Pacific  Slope  an 
mountain  country.  The  first  electric  "donkey  engi 
be  used  in  the  Xorthwestern  forests,  at  Potlatch. 
are  built  on  lines  originated  by  Mr.  E.  P.  Barry,  el 
engineer,  of  the  Potlatch  Lumber  Company,  who 
perimental  purposes  converted  a  steam  donkey  mac 
gearing  the  motor  to  the  position  formerly  occupied 
boiler.  \  motor-driver  compressor  supplies  air  for  | 
nal  whistle.  The  apparatus,  specially  built  for 
service,  is  of  150  hp,  three  phase.  550  volts,  60  eye 
r.p.m..  equipped  with  a  current-limiting  device,  and 
an  average  of  35,000  ft.  of  logs  a  day.  Ten  eng 
handle  from  300,000  ft.  to  500.000  ft.  a  day  will  be  i 
to  replace  steam  engines.  In  the  latter  case  the  tr  j 
sion  lines  will  always  be  in  the  rear  of  the  logger  aij 
sequently  built  over  logged-off  land.  .\  portable  | 
tion  consisting  of  a  three-phase  transformer  of  I 
capacity-  will  be  placed  at  a  convenient  point  for  i\ 
down  the  voltage  from  11,000  to  550,  a  steel-armore 
running  to  the  motor  on  the  logger,  this  cable  b' 
sections  to  allow^  the  logger  being  warped  out  up  tc 
tance  of  1800  ft.  from  the  substation.  Mr.  Barry 
interested  in  the  electrification  of  logging  roads, 
he  says,  the  first  cost  of  an  electric  road  is  high  1 
parison  with  a  steam  road,  varying  from  two  and  a 
three  times  in  initial  outlay,  owing  to  the  expense  0 
insulators,  trolley  lines,  transformers,  rail  bondn 
the  labor  involved  in  installing  the  apparatus,  the  : 
nance  costs  are  much  less.  Delays  through  break 
have  decreased  one-third  since  adopting  electric  dn' 
road  previously  operated  by  steam.  The  average 
electric  locomotives  is  from  Sll.ooo  to  $16,000.  de] 
on  size  and  capacity,  about  the  same  as  for  steam  1 
tives.  A  great  advantage  of  electric  drive  is.  he  sJ 
fact  that  tlwough  it  the  large  quantities  of  fu' 
burned  as  refuse  by  every  lumber  mill  can  be  i 
Many  thousands  of  horse-power  are  thus  wasted 
vear. 
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ORTHWESTERN   TERMINAL   IN  CHICAGO. 

Uglingi  Heating,  Ventilation,  Motor  Applications  and 
Various   Miscellaneous   Utilities. 

{.receding  article  the  power  plant  and  electrical  dis- 
ribution  of  the  new  passenger  terminal  of  the  Chi- 
cago &   Northwestern    Railway    Company    in    Chicago 
—  'v<cribed  at  some  length.     It  is  the  present  intention 
lie  the  interesting  and  extensive  application  made 
ictrical  and  mechanical  energy  obtained  from  the 
!ant.     It  may  be  well  to  preface  the  account  by 
:hat    the    terminal    covers    three     full     city     blocks 
by  West  Lake,  North  I'anal.  West  Madison  and 
Imton  Streets,  exclusive  of  a  triangular  block  on 
h  side  of  West  Lake  Street  and  also  bounded  bv 
Mil  iiii-ee    Avenue   and    .North    Clinton    Street.      This   tri- 


GENERAL  UGHTIRG  FEATURES. 
I  imgstcu  lamps  are  used  tliroughout  for  the  lighting  of 
the  main  building.  With  but  few  exceptions  the  lamps 
arc  of  the  150-watt  or  250-watt  size.  The  public  space  on 
the  ground-floor  level  and  the  main  waiting-room  on  the 
track-elevation  tloor  are  two  of  the  most  brilliantly  lighted 
rooms  in  any  railway  terminal  or  public  institution  any- 
where. .\s  shown  in  Fig.  3,  the  fixtures  in  the  public  space 
oil  the  ground  floor  are  extremely  simple.  They  consist 
of  wliite  opal  globes  18  in.  in  diameter,  each  one  in  the 
ceiling  of  each  bay  containing  four  roo-watt  lamps.  These 
lamps  are  arranged  on  two  circuits  so  that  50  pei"  cent  of 
the  lighting  can  be  utilized  if  desired.  In  addition  to  this, 
various  sections  of  the  room  can  be  turned  on  or  off  as 
needed. 

ILLUMIHATION  OF  MAIN  WAITING-ROOM. 

Indirect  lighting  is  used  to  a  great  extent  in  the  main 


Fig.    1— VIev 


Main   Waiting-Room,  Showing    Manner   of    Lighting   Vaulted    Celling. 


ang<l(r  block  contains  the  power  plant.     Fig.  2  is  an  ex- 
iew    showing    the   imposing   faqade   of   the   main 
on  Madison   Street.     This   Madison   Street   front 
-  ,>     ;.  wide,  while  the  terminal  extends  north  1450  ft. 
K>  U  tip  of  the  triangular  lot,  marked  by  the  power-house 
-rh-n-v     The  terminal  tracks  are  elevated  and  the  cross- 
'iVest  Washington   Street,   West   Randolph   Street 
-t  Lake   Street,  go  beneath  the  tracks.     The  ex- 
'■■   '■■alls  of  the  main  building  are  of  granite  and  are 
com  nous  with  the  inclosing  walls  of  the  train  shed,  which 
»re  i  gray  brick.     This  gives  to  the  entire  terminal  the 
exteial  appearance  of  one  mammoth  building.    After  be- 
ing nder  construction  for  two  years  and  a  half  the  ter- 
mini was  put  into  service  on  June  3.   191 1.     It  is  ver> 
nanomely  and  completelv  equipped.     The  expenditure  for 
the  .)wer  plant  and  appurtenance?  installed  in  this  build- 
Nf  >s  alone  $1,500,000. 


waiting-room,  shown  in  F"ig.  5.  .-\long  the  ledges  running 
along  the  north  and  south  sides  of  the  room  at  an  elevation 
of  46  ft.  above  the  floor  are  placed  concealed  lamps.  The 
ledges  are  10  ft.  wide  and  each  one  is  divided  into  seven 
spaces  by  the  arches  supporting  the  barrel  roof,  in  the 
manner  shown  in  Figs,  i  and  5.  In  each  of  these  sec- 
tions there  are  thirty  250-watt  lamps,  each  with  an  Alba 
glass  shade  set  at  the  proper  angle  to  obtain  the  greatest 
amount  of  reflected  light  from  the  ceiling.  Lamps  and 
globes,  shown  in  Fig.  i,  are  mounted  on  a  special  frame, 
being  adjusted  so  as  to  vary  the  angle  at  which  the  light 
strikes  the  ceiling,  which  at  its  highest  point  is  82  ft.  above 
the  floor.  On  both  ledges  there  is  a  total  of  420  lamps,  or 
the  equivalent  of  70,000  cp.  It  should  be  explained  that 
the  ceiling  is  made  of  guastavino  to  give  a  soft,  even  dis- 
tribution over  the  entire  -inrfac.-  .ind  is  vprv  .-ffr-rtiv  :\n'> 
pleasing. 
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Supplementing  the  indirect  lighting  of  the  main  waiting- 
room  there  are  splendid  fixtures,  as  shown  in  Figs,  i  and 
5,  hanging  from  the  soffits  between  the  columns  of  both 
the  north  and  south  sides  under  the  ledges  heretofore  men- 
tioned.    In  addition  to  this  the  room  is  supplied  with  eight 


Fig.  2— Exterior  Viev 


of  Northwester 
cago. 


handsome  standards.  Four  of  these,  as  seen  in  Fig.  5, 
are  at  the  west  end  of  the  room  and  there  are  four  others 
at  the  east  end.  A  nearby  view  of  one  of  these  standards 
is  shown  in  Fig.  4.  Each  of  the  standards  and  lighting 
fixtures  supports  lamps  giving  about  1880  cp.  the  lamps 
being  loo-watt  and  150-watt  in  size. 

INDIRECT  LIGHTING  AND  SPECIAL   FIXTURES. 

Generally  speaking,  the  lighting  throughout  the  termi- 
nal station  is  direct.  However,  special  treatment  has  been 
given  to  the  women's  waiting-room  and  the  women's  tea- 
room (Fig.  6)  and  to  the  dining-room  (Fig.  7).  In  each  of 
these  cases  indirect  or  reflected  lighting  is  used,  the  pic- 
tures indicating  clearly  the  kind  of  fixtures  employed.  In 
the  barber  s'  op  on  the  track-level  floor  indirect  lighting  has 
been  provided  with  the  addition  of  direct  lighting  for  the 
mirrors,  as  well  as  lamps  in  brackets  along  the  wall.  The 
arrangement  here  is  such  as  to  keep  the  direct  rays  of 
light  out  of  the  line  of  vision  of  any  one  in  the  barber 
chairs.  Fig.  8  shows  the  simple  type  of  fixtures  adopted 
for  the  train  concourse.  Where  direct  lighting  is  used 
Alba  globes  or  Alba  deep-bowl  shades  are  employed  with 
but  few  exceptions,  such  as  in  the  corridors  in  the  office 
portio'i  of  the  main  building,  where  the  diffusing  Alba 
shade  is  installed. 

Special  fixtures,  in  wall  recesses,  covered  with  a  glass 
front  and  near  the  floor,  have  been  designed  and  installed 
for  throwing  light   directly   on   stair   landings.      Since   the 


Fig.   3 — View    Showing    Lighting   of   Public   Space   on    Ground-Floor 
Level. 

Station  has  been  opened  it  has  been  found  that  this  liglit- 
ing  is  quite  sufficient  without  the  use  of  brackets  to  illu- 
minate all  of  the  minor  staircases  throughout  the  building. 
Special  fixtures  were  also  designed  for  lighting  the  base- 
ment,   the    baggage    storage-room    under    the    train    con- 


course and  the  incoming  baggage-room  on  the  grid. 
level  floor.  These  are  made  up  with  a  specially  desied 
shock  absorber,  plain  conduit  stem  with  spun-zinc  c;ip» 
and  cast-zinc  weatherproof  socket,  each  250-watt  lanib{. 
ing  equipped  with  an  Alba  shade  with  but  few  e.xcep  ns. 
A  single  unit  was  placed  in  each  bay  as  near  as  the  etl 
construction  would  permit,  and  this  arrangement  has  oi 
so  carefully  worked  out  as  to  give  an  even  distributiaof 
light   over   the   entire   floor   space.  I 

Many  of  the  main-building  fixtures  are  notably  ly. 
some,  as  may  be  judged  by  the  newel-post  lamp  sulj 
shown  in  Fig.  9.  Here  the  uprights  are  of  bronze  dt 
characteristic  terminal  ornamentation  in  relief,  whili  hi 
bowl  is  of  alabaster.  The  latter  contains  three  60 '^t- 
lamps. 

REMOTE  CONTROL. 

One  feature  of  the  lighting  to  be  noted  particular 
that  in  all  large  spaces  the  circuits  are  operated  b; 
mote-control  switches  brought  into  action  by  niomen 
contact  push-button  switches  located  in  the  two  infcl 
tion  bureaus,  one  being  in  the  public  space  on  the  grt! 


Fig.  4 — One  of  the  Bronze  Lamp  Standards  in 

Main    Waiting-Room.  | 

floor  level  and  the  other  in  the  main  waiting-room  01 
floor  above.  From  these  points  are  controlled  the  ligl  •-: 
in  the  main  public  space,  the  street  lamps  about  the  b  «■ 
ing,  the  lamps  in  the  main  waiting-room  and  in  the  ► 
course  and  the  end  of  the  train  sheds  between  the  »• 
course  and  track  bumpers.  Fig.  10  shows  a  tj'pical.cu  * 
cabinet,  this  one  being  in  the  train  concourse.  It  ma  be 
mentioned  here  that  the  lighting  of  the  main  waiting-i  <» 
is  controlled  in  sections,  so  that  a  number  of  coml  >- 
tions   for  partial  lighting  may  be  obtained. 

The  lighting  of  the  under-track  portions  of  the  te  "■ 
nal  is  the  same  as  that  of  the  basement  of  the  st;W 
building,  230-watt  units  with  Alba  shades  being  used  x- 
cept  in  such  places  as  carriage  driveways  and  autom  '* 
spaces,  where  loo-watt  lamps  are  employed.  In  the 
ways  or  street  crossings  under  the  elevated  tracks 
watt  lamps  with  shades  and  specially  made  guards  re 
used.     These   guards,  hinged  at  the  top  and  fastene  at 
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(he-ottom  with  a  small  Vale  lock,  serve  the  double  pur- 
pose f  preventing  lamps  from  being  stolen  and  avoiding 
bre;age  by  teamsters'  whips. 

SPECIAL  AMD  STREET  LIGHTING. 

,•   fecial  lighting  provision  has  been   made   in   the   post- 


globe  containing  a  60-watt  lamp,  making  a  total  of  360 
watts  for  each  post.  In  all  there  are  fifty-three  lamp- 
posts in  addition  to  the  four  large  standards  in  front. 

Considering  the  whole  terminal,  there  are  perhaps  5000 
tungsten  lamps  connected,  mostly  of  large  size.  In  addi- 
tion,  about   350   tungsten   lamps   are   used    for   the   street 


.station,  on  the  street  level  of  the  terminal,  north 
iington  Street.  The  main  wagon  drive  is  illumi- 
.  about  thirty-five  Cooper  Hewitt  mercury-vapor 
In  the  post  office  proper  the  general  illumination 
1  out  in  the  same  manner  as  in  other  under-track 
of  the  terminal,  but  in  addition  there  have  been 
.over  the  sorting  cases  small  12-volt  tungsten 
■erated  nine  in  series. 

'  attention  has  been  given  to  street  lighting  about 

linal.      The    architects    designed    special    pasts    or 

N  those  on  the  Madison  Street  front  of  the  build- 

-  especially  large  and  ornamental,  while  those  for 

valk  lighting  on   Canal   Street.  Clinton   Street  and 

ee  .Avenue   are  more   simple   in   design,   but   quite 

The  four  large  standards  in  front  of  the  main 

on    Madison    Street    each    support    seven    globes 

iig   thirteen    lamps.      Three     150-watt     lamps     are 

piac:    in   the    30-in.    globe    at    the    top.      There    are    also 

fout=maller  globes  near  the   top,   each   containing  a    100- 


Dining-  Room. 


lighting,  while  provision  Is  also  made  for  lighting  the 
terminal  yards  and  approaches  north  of  the  train  sheds, 
where  tungsten  clusters  on  poles  or  brackets  will  be  used. 

LIGHTING  OF  STANDING  TRAINS. 

Carefully  designed  equipment  has  been  provided  for  the 
lighting  of  trains  standing  in  the  train  shed.  At  the  end 
of  each  track  there  are  one  or  more  train  reels  suspended 
overhead  and  containing  a  length  of  insulated  cable  con- 
nected to  the  iio-volt  train-lighting  circuits  from  the 
power  house  at  one  end  and  at  the  other  provided  with  a 
suitable  plug  to  be  inserted  in  a  receptacle  to  make  con- 
nection with  the  car  wiring.  By  the  insertion  of  this 
plug  connection  is  made  so  that  the  lamps  and  electric 
fans  of  the  trains  are  operated  while  the  train  is  at  rest 
in  the  station. 

Inasmuch  as  the  train  lighting  is  carried  out  on  the 
iio-220-volt  three-w-ire  system,  an  ingenious  application 
has  been  made  to  detect  any  unbalancing.  Ammeter  stands 
are  provided  with   small  Weston  instruments  connected  in 


nen's    Tearoon 


--  .^nip,  and  lower  down  on  the  standard  two  globes 
each:ontaining  three  60-watt  lamps,  making  a  total  of 
l2to,atts  for  each  standard.  The  other  street  posts  are 
equijed  with  three  60-watt  lamps  in  a  20-in.  globe  at 
'he  ti,  while  from  each  of  three  brackets  depends  a  12-in. 


Fig.  8 — View  of  Train   Concourse. 

such  a  way  as  to  show  by  the  deflection  of  the  pointer 
whether  any  particular  train  being  supplied  with  energy 
causes  an  unbalance  of  the  system.  If  this  is  so,  the  con- 
nections may  be  changed  quickly  so  that  the  train-lighting 
load   may  be   practically   balanced.     The   capacity   of   th^ 
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traiii-liglitiiig  sysieni  is  tor  tlic  Miiuiltaiicoiis  supply  of  elec- 
trical energy  to  six  trains,  each  taking  25  kw. 

With  2400  amp  supplied  to  the  main  building  for  lamps 
and  motors,  the  ligiiting  load  is  so  well  balanced  that  the 
maximum  unbalance  amounts  only  to  about  60  amp.  How- 
ever, two  duplicate  balancing  sets  are  placed  in  the  switch- 


Fig.    9 — Newel-Post    Lighting    Fixture. 

board  room  in  the  basement  of  the  main  building,  as  shown 
m  Fig.  II.  These  balancers  also  take  care  of  the  balancing 
')f  the  train-lightirtg  load,  to  which  reference  has  just  been 
made. 

SEARCHLIGHT   AND  CLOCK  DIAL  ILLUMINATION. 

Above  the  train  shed  over  the  east  entrance  to  the  Wash- 
ington Street  subway  there  has  been  installed  one  of  the 
most  unusual  features  of  the  building  in  the  shape  of  a 
permanent  searchlight  with  a  perpendicular  beam  intended 
to  advertise  the  location  of  the  Northwestern  Station  all 
over  the  downtown  section  of  the  city.  A  General  Electric 
24-in.  searchlantern  is  placed  in  the  clock  machinery  room 
at  this  point.  It  is  set  so  that  the  beam  of  light  is  projected 
horizontally.  A  mirror  is  provided  so  that  the  li.ght  is 
deflected  upward  in  a  vertical  position. 

Each  of  the  towers  of  the  main  building  contains  a  clock 
dial  10  ft.  in  diameter.  There  are  also  other  clocks  of  the 
same  size  on  the  train-shed  walls.  Each  of  these  clock 
dials  is  electrically  illuminated  by  twenty-four  carbon-fila- 
ment lamps  of  16  cp  each.  These  lamps  are  placed  behind 
the  dials  and  arranged  on  a  ring  support  in  such  a  manner 
that  any  one  of  them  can  be  reached  for  renewal  by  moving 
the  supporting  ring  which  turns  on  rollers  placed  about  its 
outside  rim.  It  may  be  added  that  the  hands  of  these  large 
flocks   are   driven   by    small    electric    motors. 

HEATING  AND  VENTILATION. 

The  entire  heating  system  throughout  the  terminal  is  a 
vacuum  system,  this  permitting  of  utilizing  all  of  the  ex- 
haust steam  from  the  engines  and  other  steam-driven  ma- 
chinery. The  surplus  is  used  in  the  exhaust-steam  turbine 
in  the  power  house,  as  noted  in  the  preceding  article.  Two 
14-in.  pipes  are  installed  for  transmitting  exhaust  steam 
from  the  power  house  to  the  main  building.  These  pipes, 
together  with  a  5-in.  high-pressure  steam  pipe  for  the  ele- 
vator pumps,  are  carried  in  a  runway  above  the  train  shed 
on  the  Clinton  Street  side  of  the  terminal.  The  terminal 
property  being  divided  by  the  intersecting  streets  into  prac- 
tically four  sections,  it  was  necessary  to  treat  each  section 
as  a  separate  building  so  far  as  the  return  end  of  the  heat- 
ing system  was  concerned.  Each  block,  therefore,  has  its 
own  duplicate  set  of  vacuum  pumps,  although  these  deliver 


into  a  connnon  return  running  back  lu  the  power  )oust> 
except  that  an  independent  return  is  run  from  tl  main 
building. 

The  exhaust   from   engines  and   other   steam-driv   ma- 
chinery in  the  power  house  is  utilized  for  heating  pposo 
and  is  supplemented  at  the  main  building  by  exhaus  from 
the  elevator  pumping   machinery   and  the  pumps    jd  j,, 
connection   with  the  heating   system.     During  the  irrniti 
months  the  exhaust  from  the  elevator  pumps  is  utili^  t  • 
the  heating  of  water  for  the  kitchen  and  toilet-rooi 
thus  allowing  the  service  mains  from  the  power  hou;  i 
cut  out.     In  operation  it  has  been  found  that  it  is   $s..  . 
to  utilize  the  excess  supply   of  exhaust   from  the  (varn 
pumping    machinery   during   the   summer   time   by  or 
the  valves  in  one  of  the   14-in.  mains  connecting  « 
power  house,  the  steam  passing  back  through  this  an 
used  in  the   exhaust   steam   turbine,   this   pipe   actir 
regenerator. 

Mechanical  ventilation  is  provided  in  very  comp 
tail,  electrically  operated  fans  supplying  outside  aii 
is  heated,  if  necessary,  and  also  washed.  The  niaii 
lating  plant  for  the  main  building  is  located  in  th 
ment  underneath  the  Madison  Street  front.  The  f 
all  of  the  Sirocco  design  and  are  driven  by  Sprague 
The  air-washing  machines  are  of  special  design  : 
success  of  the  ventilating  plant  was  well  attested  dui 
extremely  warm  weather  of  the  early  summer  of  th 
At  that  time  the  temperature  of  the  main  waiting-rc 
the  public  space  on  the  track-level  floor  was  from 
to  15  deg.  lower  than  the  temperature  of  the 
air. 

The  air  is  exhausted  from  all  ventilated  portions 
building  by  fans  located  on  the  fourth  story,  ther 
three  installations  similar  to  the  delivery  fans  in  tl 
ment.  Fig.  12  shows  an  installation  of  exhaust  fai 
on  the  left,  electric  motors  operating  dumb-waiters, 
these  fans  are  motor-driven  and  are  operated  by 
control  from  panelboards  at  each  individual  fan  i 
tion  in  the  basement.  A  small  Weston  ammeter  co 
with  each  exhaust  fan  motor  on  the  fourth  floor  it 
that  that  fan  is  operating.  The  motors  are  of  the  v 
speed  type,  and  it  is  expected  that  they  will  be  opei 
their    normal    speed   during   the   winter    months  an 


Fig.   10 — Cutout  Cabinet  In  Train  Concourt*. 

higher  speed  during  the  summer,  the  latter  being  coin- 
plished  by  field  weakening.  The  same  method  of  "'" 
is  applied  to  the  motor-driven  centrifugal  pumps  irc- 
lating  the  water  for  washing  the  air.  All  registe  faces 
for  heating  and  ventilating  openings  in  public  spa  '  * 
of  solid  bronze 
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MOTOR  APPLICATIONS. 

:ru-  iiinti)i>  with  a   tntal   rating  ol   gjJ'..    lip  arc   in- 

;n  tlif  tiTininal.      They  range  in  size  from  1'..  hp  to 

■ul  are  iiseil  tor  driving  pumps,  fans,  hoists,  elevators 

nous  other  mcclianisms.      The  elevators  in  the  main 

Nuilding  are  hydraulic,  but  there  are  ten  electric  ele- 

;n  the  under-track  portion  of  the  terminal.     These 

ited  north  of  Randolph  Street,  and  eight  uf  them 

outgoing  baggage   and  express  and   two    for  mail 

The  lift  is  about  u>    ft.  and  the  elevator  mechan- 

ich  i.-  of   the  Otis  drum   type,  is  equipped  with   a 

lotor. 

-  mail  conveyors  are   placed   between   tracks   in   the 

-H-d  and  so  arranged  as  to  permit  of  readily  unload- 

;:  from  the  cars,  dropping  it  into  these  convevors  at 

•It  where  the  car  to  be  unloaded  may  stand.     The 

k>  are  delivered  to  the  post-office  substation,  coming  , 

iito  distributing  tables.     This  post  office  is  located 

street   level   between    Washington    Street   and   the 

n  concourse. 

VACUUM  CLEANING. 

L-oinplete   installations    for   vacuum    cleaning   have 

le,  each  of  eight-sweeper  capacity  under  continuous 

One  system  is  installed  in  the   machinery   room 

iiain-building  basement   to  care    for   that   building. 

e  other  is  installed  in  the  machinery  room  in  the 

:ick  portion  of  the  terminal,  just  south  of  Randolph 
This  latter  plant  cares  for  all  the  under-track  space 
Randolph  and  Washington  Streets,  with  separate 

'ins  leading  to  the  post  office.     The  apparatus  in 

ants  was   furnished  and  installed  by   the   \"acuum 

ring  Company. 

REFRIGERATION. 

serving-riioiii — that  is,  the  one  for  the  lunch  coun- 

'le  ground  floor,  the  one  for  the  dining-room  on  the 

^el  floor  and  the  one  for  the  women's  tearoom  on 

d  floor  of,  the   main  building — is  equipped   with   a 

■  ;(tor  box  which  is  cooled  by  brine  circulation  from 

,erating  plant   located    in    the   sub-basement   of   the 

ilding. 

;.  refrigerating  apparatus  was  installed  by  the  Carbon- 

dal  Machine  Company  and  is  a  50-ton  absorption  plant. 

-  It  ,so  cools  drinking  water  for  the  entire  terminal,   in 

clung  the  power  house,  the  system  of  piping  being  divided. 


laicd  between  the  outer  and  inner  shell  of  the  milk  coolers, 
rendering  the  use  of  ice  unnecessary  and  making  it  verv 
much  more  convenient  than  to  keep  the  milk  in  refrigeratov 
ho.xes. 

.\s  the  refrigerating  system  use.s  ammonia,  the  room   111 
which  the  apparatus  is  installed  is  designed   with  the  idea 


'  1— Switchboard  -  Roor 
Show 


n     Basement    of     Main     Building. 
Balancers. 


"11  pump  caring  for  the  main  building  and  the  other  for 
tntinder-track  portion  of  the  terminal,  including  the  power 
1?  ^''^  water  is  used  for  drinking  purposes,  but  it  is 
'htDughly  filtered.  A  plan  formerly  worked  out  by  the 
foi^hing  engineers  for  the  terminal  station  has  been  used 
neij  for  the  cooling  of  milk.     Refrigerated  water  is  circu- 


Flg.     12 — Motor 


Fans   and    (at   the    Left)    Electr 
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'il  being  entirely  closed  off,  and  a  separate  ventilating 
plant,  electrically  driven,  has  been  installed,  which  will 
entirely  clear  the  room  every  three  minutes.  Doors  have 
been  arranged  at  opposite  corners  of  the  room  so  as  to 
afford  ready  egress  to  anyone  working  in  the  plant  should  a 
breakdown  occur.  All  precautions  have  been  taken  for 
the  protection  of  the  men  operating  this  system,  although 
no  accidents  with  a  plant  of  this  kind  have  ever  occurred 
within  the  experience  of  the  engineers  who  designed  the 
plant. 

The  drinking  fountains  in  those  portions  of  the  terminal 
open  to  the  public  are  equipped  with  double  faucets,  one 
of  the  usual  type  and  the  other  of  the  sanitary  bubbling  de- 
sign. The  latter  type  is  used  exclusively  in  the  post  office 
and  in  the  emigrants'  quarters,  as  well  as  in  the  power 
house. 

COMMUNICATION  AND  ALARM  SYSTEMS. 

.Vn  intercomnmnicating  telephone  system  has  been  in- 
stalled throughout  the  terminal.  It  was  supplied  by  thi 
Couch  &  Seeley  Company,  and  connects  all  of  the  operatinj: 
departments  of  the  terminal  from  the  main  bnildin.g  through 
to  the  power  house. 

A  complete  McFell  fire-alarm  and  watchman's  clock  sys- 
■  tem  has  been  provided  with  fire-alarm  boxes  located  at 
convenient  stations.  Storage  batteries  for  the  operation 
of  this  system  are  installed  in  the  basement  of  the  main 
building.  In  connection  with  this  local  fire-alarm  system  a 
city  fire-alarm  box  has  been  installed  adjacent  to  the  switch- 
board of  the  local  system,  and  thus  an  alarm  may  be  turned 
in  to  the  city  after  it  is  registered  in  the  switchboard-room 
'if  the  local  system,  thus  linking  the  city  fire-alarm  system 
and  the  local  protection. 

Telautograph  stations  are  placed  in  various  localities 
around  the  terminal  and  orders  written  at  any  station  are 
reproduced  at  other  stations  in  writing.  The  telautograph 
system  is  used  in  connection  with  the  issuing  of  train  or- 
ders and  is  operated  in  connection  with  the  telephone  sys- 
tem. The  dining-room  in  the  main  building  has  been 
equipped  with  a  telautograph  service  of  its  own.  so  ar- 
ranged that  orders  written  in  the  dining-room  arc  repro- 
duced in  the  kitchen. 

DUMB-WAITERS. 

As  the  kitchen  is  located  in  the  basement  of  the  main 
building,    where    is    also    the    serving-room    for    the    lunch 
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counter  of  the  ground  floor,  it  was  necessary  to  devise  sonic 
quick  means  of  transportation  between  the  kitchen  and  the 
serving-room  for  the  dining-room  on  the  track-level  floor 
and  the  serving-room  for  the  women's  tearoom  on  the  third 
floor.  For  this  purpose  three  electrically  controlled  dumb- 
waiters have  been  installed,  and  in  addition  to  the  customary 
control-button  svstem  a  buzzer  system  has  been  added, 
which  greatly  facilitates  the  operation  of  these  small  hoist- 
ing conveniences.  The  motors  operating  these  dumb-wait- 
ers are  placed  on  the  fourth  floor  and  are  shown  to  the 
left  in  Fig.  12. 

PNEUMATIC  TUBES. 

All  incoming  baggage  is  delivered  on  the  ground-floor 
level  in  the  baggage-room  under  the  main  concourse  of  the 
main  building,  while  the  outgoing  baggage  is  delivered  to 
the  baggage-room  in  the  undcr-track  portion  of  the  termi- 
nal between  Randolph  and  Lake  Streets.  It  was  necessary 
to  establish  some  quick  means  of  communication  between 
the  two  baggage-rooms.  This  was  accomplished  by  in- 
stalling a  pneumatic-tube  system  with  terminals  in  the  two 
baggage-rooms  mentioned.  Special  carriages  are  used  in 
these  tubes,  being  elliptical  in  cross-section.  The  blowers 
are  installed  in  duplicate  and  are  driven  by  Sprague  motors, 
the  power  plant  for  this  system  being  placed  in  the  base- 
ment of  the  main  building.  The  pneumatic-tube  system  was 
installed  by  the  Lanison  Consolidated  Store  Service  Com- 
pany. 

CONDUCTORS'  AND  TOWERMEN'S  GATE  SIGNALS. 

A  carefully  worked-out  electr'c-lamp  signal  system  has 
been  devised  for  the  exchange  of  signals  between  the 
towermen,  the  conductors  of  outgoing  trains  and  the  gate- 
men.  The  lamp  signals  are  contained  in  neat  cases  placed 
at  convenient  points  in  the  train  shed.  About  five  minutes 
before  the  starting  of  a  train  the  towerman  signals  by  the 
lighting  of  a  lamp  that  the  track  is  clear.  This  signal  is 
given  to  the  conductor  who  is  standing  beside  his  train 
and  near  the  signal  station.  One  minute  before  the  time 
for  the  train  to  leave  the  conductor  signals  the  gateman  to 
that  effect  by  pressing  a  button,  which  lights  a  lamp  at  the 
gate  permitting  the  ingress  of  passengers.  The  gateman 
then  closes  the  gate,  and  when  he  has  done  so  signals  the 
conductor  in  the  same  manner,  but  in  this  case  the  signal 
is  also  produced  in  the  signaling  tow-er,  so  that  both  the 
towerman  and  the  conductor  know  the  instant  the  gate  is 
closed. 

Fifteen  wires  are  needed  for  each  track  for  this  sig- 
naling system,  which  is  interlocked  or  relayed  in  such  a 
manner  that  one  signal  cannot  be  given  the  towerman  or 
conductor  until  preceded  by  the  one  that  should  properly 
cunie  before  it. 

IMPROVED  TELEPHONE-BOOTH  DOOR  SWITCHES. 

Ordinarily  telephone  booths  are  provided  with  doors  which 
are  normally  open,  and  when  the  customer  goes  in  and 
closes  the  door  after  him  a  lamp  is  lighted  by  that  act. 
The  telephone-booth  doors  at  the  Northwestern  Terminal 
Station,  however,  are  arranged  on  a  different  principle.  It 
was  desired  to  have  the  booth  doors  normally  closed,  and 
the  automatic  switches  installed,  which  are  made  by  Ed- 
wards &  Company,  are  so  designed  that  opening  the  door 
lights  the  lamp.  Shutting  the  door  after  entry,  however, 
does  not  extinguish  the  lamp,  which  still  burns,  but  opening 
the  door  the  second  time  by  the  person  inside  passing  out 
extinguishes  the  light. 

ELECTRIC-CLOCK  SYSTEM. 

All  wall  clocks  in  the  terminal — there  are  about  forty  of 
them — are  electrically  regulated  from  a  master  clock  in  the 
office  of  Mr.  A.  J.  Farrelly,  electrical  engineer  of  the 
Chicago  &  Northwestern  Railway  Company,  who  has  his 
quarters  on  the  fourth  floor  of  the  main  building.  Mr. 
Farrelly's  office  is  in  direct  connection  with  the  United 
States  Observatory  at  Washington,  and  thus  the  master 
clock  is  in  close  telegraphic  connection  with  the  nation's 
source  of  correct  time. 


MISCELLANEOUS. 

Compressed  air  is  used  for  many  purposes  around  le 
terminal,  including  the  cleaning  of  cars  and  the  blo\  u 
out  of  electrical  and  other  machinery.  The  air  is  p  J 
also  up  to  the  ledges  containing  the  concealed  lamps  ' 
lighting  the  ceiling  of  the  main  waiting-room,  and  - 
shades  of  these  upwardly  pointing  250-watt  lamps  • 
blown  out  by  compressed  air.  Compressed  air  is  also 
plied  to  the  barber  shop  for  use  in  tonsorial  operations 

The  hose  pumps  of  the  main  building  are  electric 
driven  and  there  are  two  small  motor-driven  circula 
pumps  in  the  undertrack  hot-water  system. in  blocks  2  . 
3 — that  is,  the  portion  of  the  terminal  between  Washini  i 
and  Lake  Streets.  A  garbage  crematory  also  forms  a  j 
tion  of  the  remarkably  complete  mechanical  equipmen; 
this  terminal  station.  Another  feature  is  the  provisioi 
steam-heating  pipes  for  melting  the  snow  in  the  yard;' 
winter  so  that  the  tracks  can  be  cleaned  with  dispatch  ( 
ing   any  heavy  snowfall. 

Train  signaling,  for  the  operation  of  the  terminal  is 
electric  and  interlocking.  There  is  a  tower  at  Lake  St 
and  Milwaukee  Avenue,  near  the  power  house,  from  wl 
it  obtains  its  electrical  energy.  In  this  tower  there 
si.xty-seven  levers  for  signals,  twenty-nine  for  svvitc 
forty-si.x  for  double-slip  switch  ends,  twenty-three 
movable-point  frogs  and  six  to  govern  traffic,  makin 
total  of  171  working  levers. 

Pierce,  Richardson  &  Neiler,  Chicago,  were  the  niecli: 
cal  and  electrical  engineers  for  the  remarkably  w 
equipped   Northwestern   passenger   terminal. 


THE  ELECTRIC  VS.  THE  GASOLINE  VEHICLE 


By  H.wden   E.-\mes. 

COXTRARY  to  popular  opinion,  the  cost  of  mail 
nance  of  an  electric  vehicle  is,  in  general,  less  tl 
that  of  a  gasoline  vehicle  of  the  same  load  capac 
and  furthermore,  and  equally  contrary  to  popular  opin- 
the  disparity  between  the  load  efiiciencies  of  the  two  ty 
is  very  trifling,  with  the  advantage  at  present  in  favor 
the  electric,  but  possibly  ultimately  in  favor  of  the  gasol 
truck. 

It  does  not  follow  from  this,  however,  that  installatic 
of  electric  vehicles  under  all  circumstances  are  cheaper 
operate  than  installations  of  gasoline  vehicles  for  the  sa 
purposes.  If  the  service  of  the  gasoline  vehicle  is  not 
stricted  by  external  conditions,  it  can  do  more  viork 
a  given  time — that  is,  transport  the  same  number  of  t( 
more  miles  than  the  corresponding  electric  vehicle.  A; 
rule,  however,  in  the  majority  of  large  cities  the  number 
stops  required,  the  congestion  of  traffic  and  the  conditi< 
governing  the  daily  routine  deprive  the  gasoline  vehicle 
this  advantage,  and  in  consequence  under  the  circu 
stances  named,  and  within  the  radius  of  its  safe  appln 
tion,  the  electric  vehicle  has  the  full  advantage  of 
superiority  in  the  matter  of  maintenance. 

On  the  other  hand,  it  also  not  infrequently  happens- 
fact,  is  happening  now  in  a  number  of  cases  in  the  city 
Cleveland,  for  instance — that  the  driver  of  a  power  wag 
in  the  service  of  a  small  merchant  not  only  takes  niecha 
cal  care  and  makes  minor  repairs  upon  the  vehicle  whi 
he  drives,  but  incidentally  has  the  delivery  periods  so  ref 
lated  that  he  has  numerous  other  duties  in  and  about  t 
store.  At  the  present  state  of  electric-wagon  education 
would  be  hardly  possible  to  employ  for  this  purpose  a  m 
who  had  had  the  training  necessary  to  qualify  him  to  c 
for  an  electric  vehicle,  so  that,  with  rare  exceptions,  I 
gasoline  vehicle  may  be  expected  to  show  up  to  the  bet 
advantage  in  this  service,  and,  in  fact,  actually  does  so. 

The  confusion  that  has  existed  in  the  people's  minds 
the  subject  of  the  load  efficiency  of  electric  trucks  has  be 
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paiv  due  to  the  subconscious  error  that  "a  pound  of  lead 
is  eavier  than  a  pound  of  leathers, "  and  partly  to 
ditrences  of  rating,  and,  more  especially  on  the  part  of 
eniiicers,  however,  to  a  failure  to  recognize  that  a 
ga  line  automobile  for  a  given  weight,  duly  filled  with 
ga'line,  is  the  embodiment  of  more  ton-miles  than  the 
cleric  automobile  with  the  same  capacity  with  its  neces- 
saiV  limited  but  entirely  adeipiate  radius  of  action. 

j'nave  before  me  st)me  authentic  load  efficiencies  col- 
lecd  in  this  country  and  in  France  in  1905  in  which  the 
ratgs  of  the  various  vehicles  considered  have  been  re- 
du'd  to  a  common  standard.  Three  French  gasoline 
tn:'<s  of  2!  .^  tons.  3  tons  and  4  tons  respectively  had  load 
effi'encies  of  39  per  cent,  31  per  cent  and  44  per  cent,  as 
co^ared  with  57  per  cent,  45  per  cent  and  42  per  cent  on 
tht'part  of  electric  vehicles  of  5-ton,  3-ton  and  2500-lb. 
ca*city  respectively. 

Jademically,   in   spite   of   the   great    difference     in    the 

•  'f  action,  the  gasoline  truck  can  undoubtedly  be  de- 
.vith  a  higher  load  efficiency  than  an  electric  truck 

^ame  capacity,  but  the  disparity  will  be  small  at  best, 
anijn  proportion  as  that  disparity  is  increased  in  favor  of 
thrgasoline  truck,  its  cost  of  maintenance  will  also  in- 
crt^e.  Consequently  in  practice  it  may  be  assumed  that, 
exi'pt  in  the  very  lightest  ratings,  the  attempt  to  increase 
thAiad  efficiency  of  a  gasoline  truck  over  that  of  the  cor- 
resmding  electric  truck  would  be  .economically  ine.x- 
pei'nt. 

oniparing     various     trucks,     not    only    of    different 

powers,  but  also  of  the  same  motive  powers,  one  of 
UK  rcatest  difficulties  is  the  reduction  of  the  arbitrary  rat- 
ing Id  a  common  standard.  Xo  one  element  of  dimension 
is  fficient  for  the  purpose.  In  the  almost  wholly  empiri- 
callesign  and  production  of  draft-animal  vehicles  the  fac- 
tor of  safety  are  simply  enormous  except  in  the  heaviest 
iin-..  This  is,  of  course,  the  result  of  fierce  and  pro- 
tra^cd  competition  and  habitual  misuse  and  abuse  of  the 
vi'l  'ii;.     Under   normal   circumstances   the   possibility    of 

and  abuse  diminishes  as  the  capacity  of  the  vehicle 
OS.    The  early  power  wagons,  and  the  great  major- 

dl  electric  power  wagons,  inherited  their  structural 

•  and  ratings  from  draft-animal-wagon  practice.  This 
-<.^  -  10  be  always  true  with  electric  vehicles  with  the 
exiption  of  one  single  make.  The  practice  is  a  wise  one. 
Th'customers  to  whom  the  vehicles  are  sold  cannot  shed 
thei  draft-animal  standards  immediately,  and  to  some  ex- 
ter' indefinitely  and  perhaps  perpetually  the  power  wagon 
IS  Sling  to  be  subject  to  very  much  the  same  misuse,  if  not 
abe.  as  that  suffered  by  the  draft-animal  wagon  hereto- 
foi'  The  designer  and  manufacturer  of  the  electric  truck 
antwagon,  with  the  possible  exception  noted,  have  there- 
foj  been  wise  in  taking  advantage  of  past  experience  in 
stt>t  traffic  and  wagon  use  to  discount  this  possibility. 
whh  is  a  very  real  one  and  which  would  otherwise  have 
reaed  upon  them  sooner  or  later.  To  the  fact  that  most 
de;;ners  of  electric  power  wagons  have  taken  the  fullest 
adjntage  of  the  purely  empirical  lessons  to  be  learned 
fro  draft-animal-wagon  experience  the  electric  truck 
o«i  most  of  its  extremely  long  life  and  slow  depreciation. 

Sme  wise  gasoline-wagon  manufacturers  approximate 
thef;ame  practice.  The  majority  of  designers  of  gasoline 
vetles.  however,  have  learned  from  their  superior  edu- 
cal^n  to  view  with  contempt  the  empirical  development  of 
theUraft-animal  wagon,  entirely  overlooking  the  fact  that 
in.'rad  of  the  definite  requirements  of  railway  practice  there 
na-  been  the  most  highlv  indefinite  conditions  of  road  serv- 
icehuman  errors  of  administration  and  load  requirements 
upa  which  to  base  computations.  They  overlook  the  fact 
thi  the  result  of  empirical  development  of  the  draft-ani- 
ni;  wagon  must  more  or  less  accurately  represent  the 
ag"egate  compromises  of  design  which  years  of  experience 
na^  shown  to  meet  best  the  uncomputable  and  indefinite 
KMrements  of  the  service.     In  consequence  of  this  the 


great  majority  of  gasoline  vehicles  are  designed  in  accord- 
ance with  railway  practice  on  the  basis  of  a  factor  of  safety 
figured  on  raced  load,  .Is  a  result  the  published  ratings  of 
the  majority  of  gascline  vehicles  are  higher  in  proportion 
to  actual  capacity  than  those  of  any  make  of  electric 
vehicles  but  one,  and,  in  consequence,  their  actual  factors 
of  safety  on  rated  load  are  lower  and  their  depreciation  and 
repairs  necessarily  correspondingly  greater.  A  purchaser 
of  any  power  wagon  whatever,  therefore,  should  disregard 
the  published  ratings  and  try  to  make  his  comparisons  of 
trucks  of  various  makes  and  motive  powers  as  nearly  abso- 
lute as  possible. 

Perhaps  the  best  basis  of  comparisnii  for  a  hasty  judg- 
ment is  the  size  of  the  axle  spindle — that  is  to  say,  its  diam- 
eter at  the  shoulder.  This  is  by  no  means  absolute,  not 
only  because  of  minor  differences  of  design  in  the  spindle 
and  axle,  but  because  of  a  few-  cases  in  which  the  designer 
takes  the  fullest  advantage  of  stronger  than  ordinary  axle 
material.  The  resulting  differences,  however,  are  not 
great  and  after  a  little  practice  the  observer  can  arrive  at 
a  very  fair  comparison  by  a  consideration  of  the  axle  size 
in  combination  with  the  general  dimensions,  the  springs  and 
other  parts  of  the  structure,  and  of  the  structure  as  a 
whole.  In  the  greater  part  of  the  structure  difference  in  the 
quality  of  the  material  has  heretofore  made  very  little  dif- 
ference in  the  dimensions  and  weight  of  the  parts  for  a 
given  actual  use.     So  much  for  an  analysis  of  the  facts. 

The  difficulty  of  obtaining  a  competent  battery  overseer 
or  caretaker  at  any  wage  justified  for  the  care  and  opera- 
tion of  a  single  light  vehicle  necessarily  opens  a  very  large 
use  for  the  gasoline  vehicle  even  in  a  field  which  w^ould 
otherwise  be  legitimately  of  proper  application  for  the  elec- 
tric. This  objection  should  not  apply  in  the  case  of  central 
stations.  If  any  central  station  in  any  important  town  has 
not  already  some  one  on  its  staff  manually  familiar  with 
the  care  and  operation  of  electric  vehicles,  it  ought  to  have, 
and  it  ought  not  to  employ  such  a  man  without  inquiry  of 
some  thoroughly  well-established  storage-battery  company 
or  other  organization  that  has  been  obliged  to  keep  track 
of  this  kind  of  "talent."  The  storage-battery  vehicle  has 
suft'ered  about  enough  from  the  ministrations  of  recent 
graduates  of  high  schools  and  of  academic  electricians. 
Even  the  thoroughly  well-grounded  and  able  central-station 
electrician,  thoroughly  familiar  and  expert  in  the  over- 
sight of  stationary  storage  batteries,  is  not  infrequently 
almost  as  bad  for  the  storage-battery  vehicle  as  "my 
nephew  who  has  just  left  college  and  knows  all  about  elec- 
tricity." The  care  of  an  electric  storage-battery  vehicle 
or  a  station  full  of  them  is  a  "trade,"  not  a  science,  and  a 
man  may  know  ever  so  much  about  how  to  do  it  and  still 
not  do  it  right.  It  has  been  our  experience  that  in  the  early 
days  of  the  storage-battery  vehicle  it  suffered  quite  as 
much  from  excess  care  and  unnecessary  "treatment"  as 
it  did  from  neglect.  The  best  possible  injunction  is  the 
frequent  one  of  those  who  know,  namely,  "intelligently 
leave  it  alone."  and  this  is  quite  a  trade  in  itself. 

The  same  reason,  therefore,  that  makes  the  operation  of 
a  single  electric-power  wagon  on  a  small  scale  possibly 
costly  can  be  made  to  operate  very  strongly  in  favor  of  the 
use  of  such  a  wagon  on  the  part  of  the  central  stations,  and, 
in  view  of  the  fact  that  the  central  station's  principal  inter- 
est in  the  matter  is  the  sale  of  electric  energy  under  favor- 
able circumstances,  it  would  certainly  be  a  serious  example 
of  penny  wisdom  for  a  central  station  in  any  large-sized 
city  to  buy  a  gasoline-power  wagon  for  its  own  use  within 
the  legitimate  radius  of  action  of  an  electric  vehicle,  even 
though  its  rating  indicated  the  gasoline  vehicle  to  have  the 
advantage  as  to  initial  cost.  On  the  other  hand,  every 
central  station  in  a  large  city  has  some  service  which 
at  some  time  in  the  year,  and  in  many  cases  throughout  the 
year,  can  be  more  effectively  performed  by  a  gasoline- 
power  wagon  than  by  any  other  method,  and  to  fail  to  take 
advantage  of  the  gasoline  vehicle  for  this  purpose  and  de- 
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cliiic  to  operate  aii\  i)o\m.t  wagons  except  electrics  is  not 
only  on  the  face  of  it  an  extremely  narrow  and,  of  course, 
uneconomical  position  to  take,  but  one  that  will  inevitably 
tend  to  retard  the  introduction  of  the  power  wagon  gen- 
erally and,  therefore,  the  electric  vehicle.  The  very 
superiority  of  the  electric  vehicle  in  its  own  field  is  a  guar- 
antee that  the  general  introduction  of  the  power  wagon 
will  necessarily  lead  to  the  establishment  of  the  electric 
vehicle  where  it  can  do  the  best  work. 

To  those  of  us  who  have  been  interested  in.  actively  con- 
nected with  and  continually  investigating  the  power  wagon 
and  power-wagon  applications  and  economies  for  a  matter 
of  fifteen  years  the  draft  animal  in  city  service  is  a  joke. 
Our  standards  have  changed.  We  no  longer  take  it  as  a 
matter  of  course  when  a  horse  falls  down  in  crowded 
traffic  without  apparent  cause :  when  upon  being  over- 
taken (as  he  usually  is)  he  speeds  up  and  thereby  momen- 
tarily increases  the  traffic  congestion  in  the  street ;  when  he 
shies  at  the  imminent  risk  of  street  accident ;  when  he  stops 
and  starts,  generally  at  inopportune  moments;  when  he 
gives  out  at  the  critical  moment  when  he  is  perhaps  most 
needed,  as  he  very  frequently  does ;  when  he  runs  away  and 
smashes  up  people  and  things,  including  himself;  when 
he  meanders  down  the  crowded  street  in  a  sinusoid,  or 
when  he  pushes  his  head  point  blank  into  a  street  car  and 
>hoves  the  pole  through  the  windows,  with  the  driver  strenu- 
ously trying  to  restrain  him,  as  he  is  just  doing  now  as  I 
look  out  the  window.  A  few  moments  ago  this  highly 
archaic  form  of  motor  sat  down  on  the  street-car  track  in 
ilie  public  square,  and  while  a  power  wagon  could  possibly 
have  been  pushed  oflf  the  track  by  hand,  nothing  short  of  a 
derrick  would  have  done  the  trick  in  this  case,  and  the 
blockaded  street  cars  of  a  crowded  city  stretched  down  the 
track  as  far  as  the  eye  could  reach. 

But  hundreds  of  thousands  of  years  of  use  of  this  per- 
fectly miserable  form  of  unreliable  automatic  motor  have 
so  accustomed  the  public  to  its  tremendous  shortcomings 
that  until  very  recently  they  were  almost  prepared  to  re- 
ject any  motor  which  did  not  suffer  from  the  same  troubles. 
For  ten  years  past  the  horse  has  been  the  most  uneconomi- 
cal known  means  of  merchandise  transportation  in  cities. 
That  the  public  should  recognize  this  and  act  on  it  is  the 
first  step  toward  what  the  central  stations  wish  to  attain. 
Part  of  the  work  can  be  most  economically  done  with  elec- 
tric automobiles  and  a  part  of  the  work  most  economically 
done  by  gasoline  automobiles. 

The  principal  difficulty  to-day  is  to  wean  the  public  from 
Its  horse  traditions.  If  it  is  going  to  take  two  or  three 
years  for  the  public  to  recognize  the  superior  economy  of 
the  electric  wagon,  and  the  public  is  all  ready  to  accept  the 
gasoline  wagon,  the  latter  is  the  more  effective  means  for 
doing  this  weaning,  and,  in  fact,  will  ultimately  form  a 
stepping  stone  to  the  use  of  the  electric  vehicle  in  the 
fields  in  which  the  latter  happens  to  be  of  superior  econ- 
omy. If  the  influence  of  the  central  station  can  be  e.xerted 
to  anticipate  materially  "equilibrium"  in  this  choice,  so 
much  the  better.  Every  time  an  electric  central-station 
management  procures  the  use  of  a  gasoline-power  wagon 
in  its  proper  field  it  is  hastening  the  day  when  the  use 
of  electric  wagons  in  their  proper  field  will  bring  to  that 
central  station  the  already  well-recognized  profits  at  the 
very  period  of  the  day  that  is  most  convenient  to  it.  The 
central-station  management  can  make  no  greater  mistake 
than  to  try  to  keep  gasoline  vehicles  out  of  its  territory 
iir  in  any  way  to  retard  their  introduction. 

Even  if  a  gasoline  truck  is  about  to  be  purchased  for  a 
field  which  can  be  more  advantageously  occupied  by  the 
electric  one.  or  in  the  doubtful  field  of  the  two  spheres,  it 
IS  better  to  help  the  sale  through  than  to  permit  con- 
tinued dependence  on  the  horse.  The  essence  of  the  whole 
proposition  is  so  to  educate  the  public  as  to  make  it  as  dis- 
gusted with  and  contemptuous  of  draft-animal  transporta- 
tion as  are  these  who  are  really  familiar  with  the  compara- 


tive economies  of  the  various  methods.  There  is  noei- 
ter  way  to  do  this  than  to  help  it  succeed  with  \at- 
ever  initial  substitute  for  the  horse  it  can  be  most  qt<lv 
brought  to  adopt.  If  it  is  an  electric  vehicle  in  an  eliric 
field,  then  so  much  the  better,  both  for  "equilibrium"  rid 
for  the  central  station,  and  if  not,  then  a  gasoline  ick 
and.  wherever  possible,  each  in  its  own  field. 

.\nything    but    the    heavy-footed,    hopeless,    meandeij 
uneconomic,  uncertain  draft  animal.     The  horse  for  p 
nre  perhaps,  but  not  for  business. 


REGENERATIVE  CONTROL  FROM  A  COMMERCil 
VIEWPOINT. 


BV    J.    GUSTAF    V.    L.\NG. 

AS  mentioned  in  the  previous  article,  the  ideas  ii 
porated  in  the  equijiment  tested  in  the  last  Newc 
test  were  later  worked  up  into  more  practical  s 
and  a  number  of  equipments  built.     Several  of  the.se 
installed   at    Norwich,    England,   where   they   were  ru 
regular  service  and  a  series  of  tests  was  carried  out. 

First  preliminary  tests  were  made  with  watt-hour  rrn 
which  were  prevented  by  small  ratchets  from  operatiii 
other  than  one  direction.  One  of  these  instruments 
connected  so  as  to  register  the  input,  the  other  the  ou 
Both  the  standard  equipment  and  the  regenerative  e( 
ment  used  for  the  tests  were  mounted  on  similar  si 
trucks.  The  car  with  the  standard  equipment  weig 
complete,  18,102  lb.,  and  the  car  with  the  regener; 
equipment  19,817  lb.  Part  of  this  dift'erence  in  weight 
due  to  a  special  brake  equipment  which  was  designC' 
bring  the  mechanical  brakes  into  play  when  the  contro 
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were  brought  to  their  off  position  or  in  cases  of  emerge: 
Mr.  .A.  Beazley  carried  out  the  final  test,  for  which 
used  the  most  modern  forms  of  recording  voltmeter 
ammeter,  particularly  constructed  for  tests  on  trac 
equipments.  The  following  is  a  somewhat  condensed 
stract  from  Mr.  Beazley's  report : 

Both  instruments  were  fitted  with  chronograph  marl 
operated  electromagnetically  from  a  clockwork.  On 
of  the  papers  a  record  of  each  revolution  of  the  car  wl 
was  made  by  a  distance  marker,  a  contact  maker  pla 
on  the  hub  of  the  wheel  operating  tiie  marker  electron 
netically.  The  circumference  of  the  wheel  having  b 
measured,  the  distance  could  be  calculated  very  closeh 

The  ammeter  was  set  with  its  zero  in  the  middle  of  e 
paper  so  that  both  input  and  output  might  be  recon 
The  cars  were  taken  over  nearly  all  the  routes  in  the  > 
and  were  operated  under  service  conditions  so  that  • 
faults  likely  to  develop  out  of  exigencies  of  ordinary  se  - 
ice   might   be   located.      The   particular   route   the  reed 
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of.'hich  was  sdecteil  tn  lie  worked  nut  m  dctJiil  was  that 
frii  the  Royal  Hotel  to  Unthaiik  K.iaii  aiul  back,  which 
UK  be  considered  a  fair  average  of  the  city  routes  as  re- 
gals  grades,  curves,  etc.  A  section  of  the  records  as 
w(ked  out  from  the  data  obtained  from  these  runs  will 
heound  plotted  in  the  accompanying  diagram.  Fig.  i.  It 
is  '  be  observed  that  the  wattage  and  speed  curves  are 
plijed  on  time,  and  thus  to  locate  the  corresponding  part 
•  'v    rnad   in   the  profile  it  is  necessary   to   refer  to   the 


exactly  the  average  <il  the  three  figures  given  in  the  table, 
rhe  figures  for  the  regenerative  equipment  are  taken  from 
that  part  of  the  route  (Hayinarket  to  l^nthank  Road  ter- 
minus) to  which  the  chosen  figures  of  the  standard  equip- 
ment apply.  The  results  then  appear  to  show  an  energy 
saving  in  favor  of  the  regenerative  equipment  of  about 
25  per  cent,  as  given  in  Table  II. 

The  regenerative  equipment  during  the  test  maintained 
an  average  speed  of  7.05  miles  per  hour  with  8.5  stops  per 


TABLE    I 

. RESULTS 

OF   RUNS    FROM    ROYAL 

HOTEL  TO 

UNTHANK  ROAD. 

of 

Type  of  Car. 

J 

Direction  of 
Run 

.Stops  per 
Mile. 

8.09 

Running 

Time. 
Seconds. 

Average 

Speed, 

Miles  per 

Hour. 

Input, 
Kw-liours 

Output, 
Kw-hours. 

Net  liiiml 
Kw-hours. 

,    .Net  Input, 
,    Kw-hours 
jper  Car-Mile. 

1 

Averaee 
Speed, 

Miles  per 
Hour 

Standard .... 

Out 

10S3 

6.3    • 

2.395 

2.395 

1 
-|          1.04 

Back 

10.00 

1069 

6.06 

1.41 

1.41 

Out 

8.69 

957 

6.93 

2.44 

0.287 

2.153 

] 

Back 

10.00 

996 

6.52 

1.71 

0.594 

1.116        j 

■  iiidard   .    . 

Out 

7.2 

989 

6.59 

2.60 

2.60 

-I         1.28 

Back 

5.09 

1071 

6.06 

2.015 

2.015 

Out 

7.2 

976 

0.06 

2.50 

0.30 

2.20 

-1            .923 

Back 

t).09 

lOIO 

r,  40 

1.73 

0.60 

1.13 

rilh  graphic  recording  meters. 


'ith   watt-hour  meters 


Those  of  the  standard  car  are  marked  5'  and  those 
regenerative  car  R  on  the  profile.  Fig.  i. 
tignres  obtained  by  integration  of  these  curves  in 
aiplete  form  are  entered  as  runs  i  and  2  in  Table  I. 
.?  and  4  are  preliminary  watt-hour  meter  tests.  It 
loticed  that  while  runs  2  and  4  with  the  regenera- 
ipment  check  very  closely,  and  run  i  "out"  checks 

■  ell  with  run  3  "out,"  there  is  a  very  considerable 
.ncy  between  run  i  "back"  and  run  3  "back."  Fur- 
1".  another  preliminary  test  with  a  standard  car 
-  route  show-ed  a  total  input  for  the  round  trip  of 
hours,  or  1. 16  kw-hours  per  car-mile.     This  is  a 

■  tween  the  other  figures.  1.04  and  1.28.     It  is  rea- 
to  suppose,  and  this  opinion  is  verified  from  several 

■jui.  iests  elsewhere,  that  this  discrepancy  is  caused  by 
the  Teat  difference  in  the  handling  of  a  car  on,  a  down 
era',  by  different  drivers. 

Uview  of  the  above  divergence  of  results  it  becomes 

neciiuiry  to  decide  on  some  reasonable  basis  which  would 

■■    to  both  equipments.      Mr.   Banister,  engineer  and 


mile.  The  average  speed  of  the  cars  on  which  Mr.  Banis- 
ter's observations  were  made  was  not  noted,  but  during  the 
test  recorded  by  graphic  instruments  the  standard  car  made 
an  average  speed  of  6.28  miles  per  hour  with  8.5  stops  per 
mile.  While  it  is  evident  that  the  regenerative  equipment 
is  able  to  operate  a  schedule  at  least  10  per  cent  faster  than 
the  standard  equipment,  it  is  hardly  possible  to  make  any 
allowance  for  this  in  the  energy  consumption.  But  the  pre- 
ceding fact  should  be  noted  and  may  be  considered  as  a 
margin  indicating  that  the  regenerative  equipment  can  de- 
velop an  average  saving  of  25  per  cent  in  energy  consump- 
tion over  the  standard  equipment  under  the  conditions 
existing  at  Norwich,  which  conditions,  however,  can 
scarcely  be  looked  upon  as  favorable  to  regeneration. 

For  the  sake  of  completeness  it  may  be  appropriate  to 
mention  that,  though  Mr.  Banister's  measurements  were 
taken  on  cars  in  traffic  whose  average  load  was  calculated 
to  be  eight  passengers,  the  comparison  with  the  regenera- 
tive equipment  is  quite  fair  since  the  extra  weight  of  eight 
passengers  w-as  offset  in  the  case. of  the  regenerative  car 


TABLE    II. RESULTS    OF    RUNS    FROM     HAYMARKET    TO    UNTHANK    ROAU. 


Direction 
of  Run 

Ruiuiing 

Time. 

Seconds. 

Average 

Speed. 

Miles  per 

Hour. 

Input. 
Kw-hours. 

Output, 
Kw-hours. 

Net  Input, 
Kw-houis. 

Roun 

d  Trip. 

Type  of  Car 

Kw-hours 
per  Car- 
Mile. 

Average 
Speed 

Standard 

Out 

855 

6.4 

1.77 

1.77 

.945 

Back 

868 

6.15 

1.05.1 

1.053 

^Regenerative 

Out 

748 

7.24 

1.868                  .232 

1.636 

.865 

Back         j             777 

6.87 

1.415       1           .468 

.947 

andard  average  of  all  cars  for  one 

eek 

1.15 

' 

■nanjer  of  the  Norwich  Tramways,  had  made  a  series  of 
ni<a,rements  of  the  energy  consumption  for  one  week  of 
*"  t;  standard  cars  running  on  various  routes  by  mount- 
">g  att-hour  meters  on  the  feeder  poles. 

Aong  the  routes  so  measured  was  the  greater  part  of 
we  ';e  under  consideration,  that  from  Haymarket  to  Un- 
than  Road  terminus  and  back.  It  has  therefore  been  ac- 
cepts as  a  fair  basis  to  adopt  the  average  input  per  car- 
'nilehus  obtained  as  the  correct  figure  for  the  standard 
«quii,nent.  this  decision,  being  supported  by  the  fact  that 


the 


•put.  1. 15  kw-hours  per  car-mile,  so   found   is  alnn 


by  the  weight  of  the  testing  apparatus  and  the  members  of 
the  testing  corps. 

The  higher  accelerating  efficiency  nf  the  double  series- 
parallel  system  with  field  control  is  apparent  from  the  fact 
that  the  gross  input  to  the  regenerative  equipment  was 
1.099  kw-hours  per  car-mile,  as  against  1.15  kw-hours  tor 
the  standard,  which  indicates  a  saving  of  5  per  cent.  In 
reality  this  saving  is  larger  because  the  weight  of  the  re- 
generative car  was  9J/I  per  cent  greater  than  that  of  the 
standard  car  as  already  mentioned,  consequently  the  input 
is  proportionately  larger.      .\t  the  same  time  the  regenern- 
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tion  is  greater  in  the  same  proportion.  Taking  the  average 
figure  from  the  tests  given  in  the  first  table,  the  gross  input 
to  the  regenerative  equipment  is  just  the  same  as  that  to 
the  standard.  Reduced  to  the  same  weight,  however,  this 
indicates  a  higher  propelling  efficiency,  mainly  due  to  higher 
accelerating  efficiency,  and  corresponding  to  a  saving  in 
input  of  9.5  per  cent. 

If  the  total  saving  is  reduced  to  equal  weight  of  cars, 
and  the  average  values  of  the  first  table  are  used  as  a  basis, 
then  0.916  kw-hour  for  the  regenerative  equipment  would 
compare  with  1.16  x  1.095  kw-hours  for  the  standard  equip- 
ment, indicating  the  total  saving  to  be  28  per  cent. 

TESr  AT  SOLINGEN,  GERMANY. 

A  duplicate  of  the  equipments  used  at  Norwicli  was 
tested  in  Germany  at  Solingen,  well  known  as  the  home 
of  the  German  cutlery  factories.  Both  the  regenerative 
and  standard  equipments  were  mounted  on  similar  single- 
truck  cars.  The  route  over  which  the  test  runs  were  made 
covered  a  distance  of  1.2  miles,  rising  during  almost  the 
whole  distance  until  a  final  elevation  of  160  ft.  above  the 
starting  point  was  reached,  after  which  there  was  a  fall 
of  12  ft.  in  the  last  tenth  of  a  mile.  The  profile  of  the 
road  is  given  in  Fig.  2. 

The  first  test  runs  were  of  a  preliminary  character  and 
the  elaboration  of  the  final  test  of  timing  each  run  between 
stops  was  not  bestowed  on  them.  The  results  from  the 
preliminary  tests,  however,  are  of  much  value  for  compari- 
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Fig.    2 — Profile   of   Tramway    Route,    Schwert   Strasse,    Krahnhohe, 
Solingen,   Germany. 

son.  All  the  tests  were  carried  out  with  watt-hour  meters 
which  were  free  to  rotate  in  either  direction.  The  energy 
returned  to  the  line  was  consequently  subtracted  directly 
by  the  meters. 

The  regenerative  car  was  driven  by  the  chief  inspector, 
who  had  no  previous  practice  in  handling  this  kind  of  an 
equipment.  The  preliminary  tests  consisted  of  four  return 
trips  and  the  total  time  of  each  trip,  including  stops,  was 
noted.  As  the  line  was  single-tracked,  the  variation  in 
time  is  mostly  due  to  delay  at  the  turnouts.  The  following 
day  a  similar  test  was  carried  out  with  a  standard  equip- 
ment, the  car  being  driven  by  an  ordinary  motorman.  After 
the  first  run  the  driver  was  instructed  to  drive  as  eco- 
nomically as  he  could.  It  is  to  be  regretted  that  the  actual 
running  time  was  not  noted  because  it  would  have  been  of 
interest  to  determine  how  much  this  endeavor  at  economy 
on  the  part  of  the  driver  impaired  the  running  speed. 

The  consumptions  registered  during  the  preliminary  test 
were  as  follows: 


XEGENERATIVE   EQUIFMENT. 

1                STANDARD    EQUIPMENT. 

Trip. 

Kw-houre. 

Time  (Sec- 
onds)   Ex- 
cluding Stops. 

Time  (Sec- 
Trip.      Kw.  hours.       onds)    Ex- 
jCluding  Stops 

1 
2 
3 

2.21  1001 

2.22  1            98S 
2.20                   997 

1  '             3.33        1          1015 

2  3.36        i             971 

3  1             3.41        1             971 

During  the  final  test,  which  was  carried  out  over  the 
same  route,  the  actual  running  time  between  each  stop  was 
observed  and  the  watt-hour  meter  readings  at  the  beginning 
and  end  of  each  such  period  w-ere  noted. 

The  chief  inspector  also  handled  the  regenerative  equip- 


ment during  the   final  test.      The  standard  equipme;  \\;i- 
similar  to  but  not  the  same  as  that  used  in  the  prelinary 
test  and  it  was  driven  by  a  different  motorman.       the 
final  test  all  the  runs  with  both  equipments  were  nin  1 
same  day.     The  results  were  as  follows: 


.ECE.V 

IPMEXT. 

STANDARD     EQUIPHENl 

Trip. 

Kw-hours 

Minutes. 

1      Trip. 

Kw-hours.     Min 

1 

2.20 

21 

1 

1 
3.22 

2 

2.30 

IP 

2 

2.87 

3 

2.11. 

19 

3 

2.80 

4 

2.08 

20 

i 

The  figures  of  the  three  runs  in  each  case  corr' 
exceptionally  well.  The  average  net  input  was  2.. 
hours  for  the  regenerative  equipment  against  3.37  kw 
for  the  standard,  the  respective  running  times  beii 
and  986  seconds. 

This  indicates  an  average  saving  of  34.4  per  cent 
final  test.  Taking  the  average  of  the  preliminary  an 
tests  in  conjunction,  the  net  energy  consumption  1 
regenerative  equipment  is  2.19  kw-hours,  against  3. 
hours  for  the  standard  equipment.  The  saving  is  ; 
per  cent  in  spite  of  the  fact  that  two  out  of  the  si 
with  the  standard  equipment  were  made  with  special 
tion  to  .economy  in  energy  consumption. 

Comparing  the  six  runs  with  the  standard  car  th( 
mous  variation  in  input  is  striking.     It  is  evidently 
differences  in  the  handling.     This  marked  influence 
personal  element  of  the  driver  on  the  energy  consii 
of  a  standard  equipment  has  been  noticed  in  all  the 
ent    tests   at    Newcastle,    Norwich    and    other   place; 
the  other  hand,  the  variations  of  the  net  input  to 
generative  equipments  are  verj'  insignificant,  and  it 
as  if  the  results  obtained  are  practically  the  same  ^^ 
the  regenerative  equipment  is  handled  by  a  man  wit 
siderable  previous  experience  or  by  one  to  whom  it  '-ii- 
tirely  new.     This  is  a  rather  important  argument  ira>c»r 
of  regeneration,  since  all  the  special  efforts,  time  and  oney 
now  spent  on  instructing  and  inducing  motormen  to  n  the 
standard   equipments   economically   can  be  dispensec  vith. 
This  in  itself  means  a  considerable  saving. 

.\  very  interesting  test  was  carried  out  for  the  f  pose 
of  substantiating  the  claims  to  increased  acceleratii  f"i- 
ciency.  On  a  level  stretch  of  road  ten  runs  wen  nade 
with  each  equipment,  during  which  the  coiitrollf' w^s 
moved  to  the  top  notch  as  uniformly  as  possible.  Ten 
seconds  after  starting  the  current  was  broken  and  t  ^"■ 
tance  covered  from  the  starting  point  was  noted, 
average  distance  was  found  to  be  148  ft.  with  a  ma 
variation  of  3  ft.  The  input  to  the  standard  equ  •■  ■ 
had  been  I  kw-hour  and  that  to  the  regenerative  luip- 
ment  had  been  0.79  kw-hour.  A  similar  series  0  nins 
was  made  with  the  regenerative  car,  differing  fn  '"' 
previous  tests  in  that  at  the  end  of  the  ten  secor  'h' 
kinetic  energy  was  regenerated  as  far  as  possible.  "^  -  "'' 
input  was  then  found  to  be  0.55  kw-hour. 

An  analysis  of  these  results  shows  that  the  accelUing 
efficiency  of  the  regenerative  equipment  is  highet™n 
that  of  the  standard  and  corresponds  to  a  saving  »  ^l 
per  cent.  Since  there  was  some  difference  in  the  3'g"' 
of  the  two  cars,  the  regenerative  car  being  soi  wiiat 
heavier  and  thus  causing  an  increase  in  input  to  :  f*' 
generative  equipment,  the  saving  due  to  improved  :  ^"f' 
ating  efficiency  of  this  equipment,  as  compared  wi  tna 
of  the  standard,  in  reality  agrees  fairly  well  with  2  f'' 
suit  theoretical  deductions  had  led  to  be  expected,  s  set 
forth  in  a  previous  article. 

The  car  with  the  standard  equipment  weighed  a  fOX'- 
mately  six  tons.     As  the  148  ft.  were  covered  in  t.  sf<^' 
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the  maximum  speed  woiilj  have  been  29.6  ft.  per  sec- 

II    iiad  the  acceleration   been   uniform.     We   know   that 

~   t^  is  not  the  case,  and  by  comparison  with  the  calculated 

aelcration  curves  published   in   the   preceding  article  we 

J  it  some  idea  of  the  deviation.     If  a  maximum  speed 

ft.  per  second  is  assumed,  the  kinetic  energy  would 

(i<  iDout    136,000    ft.-lb.,   which   corresponds   to   0.051    kw- 

hif.  or  0.51  kw-hour  for  the  ten  runs.     The  track  resist- 

a>r.  taken  at  jo  lb.  per  ton.  would  amount  to  120  .\  148 

-    feb.  per  trip,  or  178,000  ft.-lb.  for  ten  trips.     This  equals 

aUit  ao;  kw-hour.     The  total  useful  work  thus  amounts 

103.58  kw-hour,   and   the   standard   equipment   shows   an 

efiency   during  the   accelerating  period   of   58   per   cent, 

>■  rras  the  regenerative  equipment,  due  to  double  series- 

'ing   and    the    practical    elimination    of    main-circuit 

:ices,  shows  an  efficiency  of  -^  per  cent,  which  in 

IS  higher  if  corrected  to  equal  weight  of  cars. 

rtunately  the  distance  covered  during  regeneration 

I  measured.     On  the  assumption  that  this  was  about 

•lie    as    that    covered    during    acceleration    there    is 

1.07.  or  0.44,  kw-hour  of  mechanical  energy   to  be 

:ed  into  electrical  energy.     The  measurements  seem 

L-ate  that  the  conversion  took  place  at  an  efficiency 

It  55  per  cent.     In  this  connection  it  may  be  perti- 

question   the   reliability  of  measurements  obtained 

test    with    regeneration,    because    of    the    decided 

'iim  of  the  moving  parts  of  the  watt-hour  meters 

ime  of  the  reversal  of  current. 

ir  conditions  no  doubt  existed  to  a  greater  or  less 
luring  the  other  tests  carried  out  at  Solingen,  as  the 
att-hour  meters  were  used  in  all  of  the  tests,  and 
ch  stop  on  down  grade  the  car  was  first  accelerated 
ing  power  before  the  regeneration  was  brought  in. 
course,  impossible  to  estimate  to  what  extent  slug- 
-of  the  meters  to  respond  to  a  reversal  of  the  cur- 
■Jld  influence  the  results,  but  it  is  certain  that  it 
■end  to  give  regeneration   less   credit  than   it   de- 

~t  be  admitted  that  all  the  tests  described  support 

ch  other  and  also  the  contention  that  a  substantial 

:n  current  can  be  efTected.     From  the  experience 

t  would  seem  reasonably  conservative  to  claim  that 

erage  25  per  cent  saving  is  feasible. 

all   these   tests,    however,   were    carried    out    with 

-eries-parallel    equipments,    the    question    arises    to 

v.h.  extent  this  saving  would  be  reduced  if  regenerative 

equnients  with  but  single  series  paralleling  were  used. 

If  change  from  the  first  to  the  latter  system  would 
nav  an  influence  first  on  regeneration  of  kinetic  energy 
ari.i    ,  .jiidly  on  the  accelerating  efficiency. 

r  argument's  sake  that  the  maximum  speed  was  26 
econd  and  the  speed  variation  by  field  control  was 


Time 
F'O— Oouble-Serles  Parallel. 


Time 
Fig.  ■! — Single-Series  Parallel. 


cent,   then   the  lowest   speed   with   single   control 

6>i  ft.  per  second,  whereas  with  double  control 

be  314  ft.  per  second.     The  total  kinetic  energy 

^Pp<jrt.onal  to  the  square  of  26.     The  part  capable  of 

^^.  '   '■ecovery   by    regeneration    by    means   of    a    single- 

^'«parallel     equipment      would      be      proportional      to 

eau~i     '  ^"*^   **'**   ^^   means   of   a   double-series-parallel 

enf/ ^"'  '°  ^'^'~3-25'-    Consequently  the  loss  in  kinetic- 

^^'   savmg   would   be   in    the    ratio   of   6.5'  — 3.25'   to 

e„Jf  ?^ '  *"■  4K  per  cent.    Assuming  that  the  regenerated 

(^  >s  drawn  half  from  kinetic  energy  and  half  from 
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potential  energy,  the  change  from  double  to  single  series 
parallel  would  only  reduce  the  regenerated  energy  to  the 
extent  of  2  per  cent  to  2'i  per  cent. 

Looking,  on  the  other  hand,  at  the  influence  on  the  accel- 
eratmg  efficiency,  the  difTerence  would  come  in  mainly  in 
the  necessity  of  using  a  larger  starting  resistance,     \\ith 
the  help  of  the  diagram  representation  used  by  Mr.  Hobart, 
referred  to  in  a  previous  article  and  reproduced  in   I'i-rs' 
3  and  4,  we  can  get  some  idea  of  the  magnitude  of  the 
influence.      1  he  shaded  area  represents  the  saving  in  each 
ca.se  and  measures   for  the  double  31/96  of  the  total   as 
against  28/96  for  single  series-parallel  control.    The  latter 
IS  thus  about  10  per  cent  smaller,  which  means  that  the 
saving   with   the   latter  system   would   be    10  per  cent   less 
than  with  the  double  as  regards  input  during  acceleration. 
Applying  these  corrections  to   the  results   found   by  ex- 
periments with  a  double-series-parallel  equipment  showing 
a  saving  of  say  30  per  cent  total,  6  per  cent  being  due  to  in- 
creased accelerating  efficiency  and  24  per  cent  to  regener- 
ation (half  of  which  is  converted  kinetic  energy),  a  single 
equipment  would  be  found  to  modify  the  figures'as  follows: 
Six   per  cent  due  to   saving  during  acceleration  would  be 
cut  down  by   10  per  cent,  or  be  reduced  to  5.4  per  cent; 
and   the    12  per  cent   due   to   regenerated   kinetic   energy 
would  be  reduced  by  5  per  cent,  or  cut  down  to  11.4  per 
cent.     Thus  the  total  would  be  changed  from  30  per  cent 
to  28.8  per  cent,  a  reduction  which  is  not  worth  mention- 
mg.     The  only  advantage  of  the  double-series-parallel  sys- 
tem is  therefore  the  lower  braking  speed,  which  advantage 
IS  of  little  consequence  as  compared  with  the  relative  com- 
plications of  the  double-series-parallel   equipment. 

In  the  next  article  the  additional  cost  of  a  double-series- 
parallel  and  single-series-parallel  regenerative  equipment 
over  and  above  the  cost  of  a  standard  equipment  will  be 
discussed  and  comparison  will  be  made  between  the  cost 
of  maintenance  of  a  standard  equipment  and  regenerative 
equipments  of  double  and  single  series-parallel  types. 


THE  CALCULATION  OF  CAPACITY  COEFFICIENTS 
FOR  PARALLEL  SUSPENDED  WIRES-  III. 

By  Fr.\xk  F.  Fowle. 

IX   the  previous  article  was  given  a  treatment  of  prob- 
lems relating  to  capacity  coefficients  involving  metal- 
lic   circuits.      The    treatment     is     continued     in     the 
present  article  and  covers  also  mixed  grounds  and  metallic 
circuits. 

.S"i;r  iVircs,  Three  Circuits. — This  case  is  an  extension  of 
the  four-wire,  two-circuit  case,  from  two  to  three  metallic 
circuits  of  two  wires  each,  and  can  be  solved  with  no  diffi- 
culty by  the  general  method  for  any  number  of  metallic 
pairs.  Without  going  through  the  deduction  in  detail, 
which  has  already  been  well  illustrated  by  the  case  of  three 
grounded  wires,  the  results  may  be  given  at  once  and  the 
reader  may  check  the  formulas  if  desired.  The  use  of 
abbreviations  is  necessary  on  account  of  the  length  of  the 
complete  expressions.     If 

a  =  2  log     — "- 


dnd„ 
d,.d^ 
d,.d^ 
d\. 

«■  =  2  log  -    - 
f  —  2\0g  


6=2  log 


C  =  2  log 


rf  =  2  log 


(123) 
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The  expressioas  "f  capacity  are. 


(124  I 


wbere 

£>=(«d!f-f-a6£«— r'rf  — &Y  — o^j  (L2S) 

These  fonmdas  corer  the  genera]  case  of  wires  of  any 

size  and  graa^ng,  bat  negkct  the  effect  of  die  images.    Is 

order  to  show  the  effect  of  three  snch  circuits  or  pairs  in 


Pt9.    14 — Six    Vfireti    Three    Metallic    Circurts 

one  pardcnlar  instance,  the  capacities  will  be  calculaxed  for 
the  case  sbown  in  Fig.  14,  where  all  ccHuluctors  are  No.  12 
N.  B.  S.  G.    Soch  a  case  permits  some  simplification  of  the 
general  formulas,  but  is  too  obvions  to  give  in  detail. 
Tiie  calculated  results  appear  in  Table  TV. 

r.tI12   rr. — KTTAlliC    CAPAdTOSS  H»  FIG.    I4. 


0-00S224 

0.00822-3 
O.OOCaiae 

O.OO0O545t 

By  referring  to  the  calcujated  capacities  before  given  for 
iwo  pairs  of  the  same  size  and  similar  spacing  it  -nrill  be  seen 
•-fcat  the  capacity  of  pairs  i-.?  and  f-6  has  been  increased 

-iiiy  'Tie  pan  in  ^occ  by  the  addition  of  the  third  circuit. 

vhi'it  the  capacitj-  of  ^-4  has  been  increased  six  parts  in 
-^000,  or  aboat  0.07  per  cent.  The  mutual  capacity  between 
pairs  1-2  and  3-4  or  benveen  ^-4  and  f-d  has  been  increased 
-If^htjy  by  the  addition  of  the  third  circuit;  it  would  be 

lecreased  if  the  third  circuit  were  reversed  in  position — 
dial  is,  if  the  wires  of  the  third  pair  were  interchanged. 
The  increase  in  the  mutual  capacity  here  amounts  to  onlv 
0.64  per  cent 

The  c^ecity  of  pair  1-2  to  pair  $-6  with  pair  7-4  absent 
is  Cja,  =  0.00004873  microfarad  per  mile ;  the  presence  of 
pair  2-4  therefore  increases  the  capacity  about  12  per  cent, 
but  the  reversal  of  pair  ^-4  would  diminish  the  capacity. 
These  diaerences  grow  out  of  the  assumption  that  conduc- 
tors /,  7  and  5  are  positirely  chained,  while  2,  4  and  6  are 
negatively  charged. 

Three  Wires,  Three  Circuits. — ^This    case    has    already 
been  ctmsidered  for  grounded  circuits,  but  three-wire  cir- 
cuits without  a  ground  return  or  a  grounded  neutral  point 
are  very  common.    The  fundamental  equations  are. 
f'.  =  «iA  +  "rf. -r  "=«.  1 

J^:  =  *^:  —  •«=r9i  "T  «»ir?!  j 

which  are  subject  to  the  condition. 

9iT3«-r«i  =  o  (127) 

If  all  the  coefficients  of  the  type  Uj^  were  equal  to  each 
other  and  similarly  all  those  of  the  type  1/,,  were  equal  to 
each  other,  it  could  be  shown  at  once  that 


(126) 


in  consequence  of  (127).  While  these  mo  condition's 
be  satisfied  simultaneously  in  special  cases,  it  is  not  ti  of 
the  most  general  case.  If  the  sum  of  the  charges  is  a», 
then  the  sum  of  the  potentials  is  slightly  different  xm 
.zero,  and  vice  versa.  S.  system  of  transposition  c.  be 
devised,  however,  to  equalize  these  small  difference  inij 
satisfy  both  (127)  and  (128)  exactly. 

In  the  case  of  grounded  neutrals  it  is  preferable . 
general  rule,  to  follow  the  method  used  in  the  thretirc 
grounded  circuit,  but  not  always  necessar\.     For  exapit 
consider  the  case  shown  in  Fig.  15. 

.\ssame  that  conductor  2  is  the  grounded  neutral,  a 

l'\=o        i 
and  also  assume  that 

r,  =r  r,  =  r,  ^  r  ~j 

iz.  =  d, 
d.  =  d  j 

It  follows  at  once  from  a  consideration  of  ( 126')  ar 
similar  expressions  for  the  charges  that 

<7,  =  —  <?• ' 


Whence. 


Therefore,  the  neutral  is  without  effect  on  the  n 
capacity  of  the  outside  pair  and  is  devoid  of  char 
potential.  Such  an  arrangement  of  the  conductors  : 
in  a  balanced  circuit  electrostatically  and  a  minimum  ( 
ing  current 

But  there  are  many  cases  of  three-wire  circuits  w 
grounds  charged  from  insulated  or  so-called  ra 
sources:  the  sources  may  impress  single-phase  or 
phase  emfs  on  the  circuit.  The  fimdamental  equatioi 
given  by  (126)  and  the  fundamental  limitation  by 
Hence  it  can  be  wTitten  at  once  that 

V,  =  («i3 "a)  4i  —    (»i: "iJ  I  <]:') 

y»=  ("u  — «■)  ?!+(«=  — "3)  9:  , 

f'.  =  («3  —  «»)  93  -1-  («=  —  «=)  9>  j 
In  this  case  the  problem  is  with  potential  differenc 


Fig.   15 — Three-Wire  Circuit 


ith   GroundeO   Neutral 


tween  the  conductors,  and  it  should  be  observed  th 
sum  of  all  the  potential  differences  is  zero,  or 

Expressions  ^I33J   and  (1341   show  that  two  indep< 
equations  maj-  be  obtained,  as  follows : 

Va=  («ai  — «fB "fn-r"3)  9i  "T  (»»  —  «u— "r:  "T  «»>*>  * 


K„  =  (2l0g^)ft-K 

aviated  for 
F.,  =  cq,  —  dg,  f 


rJ^ 


'''UJJ'' 


And  if  (136)  is  abbreviated  for  convenience. 


137) 


26.  igii. 


that 
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the  coefficients  of  V^  and   l'^  are  capacity  coeffi- 

The  solution  is  here  complete  it  it  is  desired  to  have 

--,  :  per  coiiductor.    But  in  case  the  charge  per  pair 

as  in  a  delta  system,  is  desired  one  more  trans- 

-  necessary. 

,      ri(f  +  rf)l,.         [Ha  +  b)-\„ 


i(.c  +  d)=\og''"f^  \ 
H<»  +  fr)  =  log  """     I 


(140  I 


r  »re  two  similar  solutions  for  the  other  two  com- 

-•'  pairs,  which  can  readily  be  worked  out.     It  is 

to  do  so.  however,  for  purposes  of  calculation. 

.  of  the  conductor  numbers  on  the  diagram  is 

1  the  three  conductors  are  disposed  in  one  plane  the 

15  unbalanced  electrostatically,  as  already  shown  in 

us  case.    If,  however,  the  conductors  are  situated  at 

-    -ners  of  an  equilateral   triangle,    the    system    here 

becTies  perfectly  balanced. 

ll  this  case. 


r,  =  r,z=r,  —  r\ 
d„  =  d„  =  d„  =  d\ 


,  a  —  —  b  =  c  =  id  —  a  lop— 

■no  IJ9)  reduces  to 


H'7,-.7=)  = 


\  4  log  -     / 


(MI) 


(142) 


(143) 


ffldthe  coeflScient  of  capacity  is  identical  with  that  for  a 

■n(t  pair  of  equal  conductors.    Thus  it  is  a  simple  matter 

to  id  the  charging  currents  per  phase  of  a  delta  three- 

\stem  when  the  line  is  arranged  as  shown  in  Fig.  i6. 

formulas  in  general  apply,  of  course,  to  the  simple 

continuous  emfs.   and   also   to   the   instantaneous 

cha;es  and  erafs  in  a  single-phase  system,  or  to  the  efFect- 

n^ealues.    They  apply  equally  to  the  instantaneous  values 


'■8  o-ThreeWIre   Insulated   System   Grouped   for   Electrostatic 
j  Balance. 

i.^phase  system.  Under  these  circumstances  all 
s  are  of  a  scalar  character. 
-  .  .  a  vector  sense  they  are  just  as  true  for  the  effect- 
've  larges  and  emfs  of  a  polyphase  system,  so  that  (138) 
•pa  139)  are  perfectly  general  for  continuous  emfs  or  for 
Mnuidal  alternating  emfs.  single-phase  or  polvphase. 
wn«  regarded  as  vector  equations.  The  charging  currents 
witlsinusoidal  emfs  follow  directlv  from 

I  .  dQ 

*  "  Simply  amounts  to  the  complex  imaginary  operator 
—  /(j^here  the  sign  depends  upon  the  assumption  in  regard 
PJitive  and  negative  directions  of  rotation. 


MIXED  GROUHDED  AND  METALLIC  CIRCUITS 

There  is  nothing  really  new  in  cases  of  this  sort,  because 
the  principles  already  developed  apply  here  also.  It  seems 
unnecessary  to  work  out  a  general  case,  because  the  general 
process  can  be  illustrated  very  well  by  a  simple  case. 

Thrive  lyires. — The  simplest  case  comprises  three  wires 
arranged  as  one  grounded  circuit  and  one  metallic  circuit. 
Let  wires  /  and  .'  comprise  the  pair  and  _^  the  grounded  cir- 
cuit. Starting  with  the  fundamental  equations  given  in 
(126),  the  limiting  condition  is  given  by 

9i  +  9j  =  0  (145) 

whence 

^■.=  ('«u  — Mn)9i-f  ««4.~| 

f'.  =  ("u  —  «hi)  g, -I- «afl.  (146^ 

and 

J-'u^  (•*u— 2i4,j-H«b)  q,+  (u,.  —  u„)  ii,-\ 
^'•=("u  — «hi)9,-|-«B<7.  J 

Solving  for  the  charges. 

^,  =  C„K„ -f  C^t  ,^ 
<?• 
where 


q.  =  C,„l„  -f-  C.F./ 


'  147) 


( 14S1 


2  log  — 


(-^l)(-».^^)-(-»4:)' 


da 
>log 


C'°4;)0'-^)-(--^)' 

dm 
-  2  'Og-^ 


1  140) 


*  150) 


<tSi 


It  is  obvious  that  if  conductor  j  is  so  placed  that 
d-a  =  d„  the  mutual  capacity  will  vanish  and  the  capacity  of 
each  circuit  will  have  the  same  value  as  it  would  if  the 
other  circuit  were  not  present. 

Tzi'o  H'^ires;  Grounded  Phantom. — Two  wires  are  fre- 
quently employed  in  telephony  to  secure  one  metallic  circuit 
and  one  grounded  phantom  circuit  by  familiar  methods.  In 
this  case  the  fundamental  equations  are. 

f^i  =  >ti.9i  +  "n«i  I. 


and  the  limiting  condition  is 

y,  =  i; 

whence 


."ind 


But. 


/    _  f""  ^""  —  "=)  —  "n  ("..  —  ",:  '1 

[—  ("„— 2UU-T-  U-,)   1 
~^^7^. J' 


(IS2) 

(153) 
1  I.S41 


SO  that. 


t"^.  ("u  —  "=^  —  "u  (l«„  —  It,,) 
—  H,,  +  2Ua  —  «- 


.156) 


(157) 
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and  finally 


C,.:  = 


I    2  log j-y-      J 


0  '°^'Tr){"  '°^y:  )  -  0 '°'  "i  ) 


(158) 


Except  in  a  special  case,  to  be  mentioned,  there  will 
theoretically  be  conductive  interference  between  the  physi- 
cal circuit  and  the  phantom,  caused  by  unequal  charging 
currents  in  the  two  conductors  from  the  emf  impressed  on 
the  phantom.  This  can  be  neutralized  by  transposition,  of 
course. 

However,  a  natural  balance  will  e.xist  when, 
ri  =  n^r  {_ 
h,  =  /ij  —  h  \ 


C159) 


In  that  case 


and 


^) 


(160) 


(i6t) 


The  capacity  in  this  case  is  considerably  more  than  the 
capacity  of  either  conductor,  alone,  to  earth  ;  at  the  same 
time  it  is  less  than  twice  the  capacity  of  either  conductor 
alone.  So  that  the  attenuation  over  the  phantom  will  be 
less  than  the  attenuation  over  a  grounded  circuit  composed 
of  one  of  the  single  conductors. - 

The  calculation  of  capacity  coefficients  for  more  com- 
plicated cases  of  this  general  character  might  be  extended 
almost  indefinitely,  but  the  principles  involved  have  been 
fully  covered.  The  great  variety  of  possible  cases  makes  it 
inadvisable  to  attempt  a  more  extensive  treatment. 

CALCULATION  OF  CONSTANT 

The  capacity  coefficients  deduced  throughout  this  treat- 
ment are  in  terms  of  c.g.s.  electrostatic  units  per  centimeter 
length  of  conductor;  natural  or  Napierian  logarithms  are 
also  implied  in  every  case.  In  order  to  change  the  results 
to  electromagnetic  units  and  finally  to  practical  units,  it  is 
necessary  to  calculate  the  value  of  the  proper  factor  or 
constant. 

The  value  of  the  constant  for  obtaining  the  result  in 
microfarads  per  mile,  using  common  logarithms,  is 

K='^'L  (.62) 

V  tf 

where, 

10"  =  factor  to  change  from  c.g.s.  electromagnetic  units  of 
capacity  to  microfarads. 
n  =  160,930,  or  the  number  of  centimeters  in  one  statute 

mile  of  5280  ft. 
w  =  3  X  10'",  or  the  velocity  of  light,  being  the  factor  to 
change  from  electromagnetic  to  electrostatic  units 
of  capacity. 
m  —  2.3026,  or  the  factor  to  change  common  logarithms 

to  Napierian  logarithms. 
The  value  of  the  constant  is, 

K  =  0.07766  (163) 

For  microfarads  per  1000  ft.  the  value  of  the  constant  is 

/C' =  0.014708  (164) 

These   constants   apply   to    every   coefficient   of   capacity 

deduced   by   the   methods   heretofore   employed.     In    every 

case  where  numerical  values  have  been  presented  the  unit 

is  microfarads  per  mile. 

LIMITATIONS  OF  METHOD. 

The  general  method  here  used  depends  fundamentally 
upon  the  exactness  of  the  potential  coefficients.  Given,  in 
anv  case  whatever,  an  exact  expression,  or  form  of  expres- 
sion, for  the  potential  coefficient,  the  methods  heretofore 
used  are  rigid. 

As  stated  very  much  earlier,  the  form  of  the  potential 
coefficient  actually  employed  is  not  precise  when  the  separa- 


tion between  the 
diameters — tliat  i: 


conductors  is 

i,  when   —  IS  not 


small  compared  witli 
arge.     In  most  c 


of  suspended  bare  wires,  however,  the  value  of  —    is  ra 

;• 

large ;  in  such  cases  there  is  no  appreciab'e  error  uhai 

in  assuming  that  the  surface  distribution  of  the  charg 

each  conductor  can  be  represented  by  an  equal  charge 

linear  distribution  along  the  axis  of  the  conductor. 

d 
For  values  of   —  which  are  small  and  the  corresp 

ing  formula  for  capacity  in  simple  cases  the  reader  sh  Id 
consult  an  article  in  the  Electrical  World  of  Sept.  22,  10. 
by  Messrs.  H.  Pender  and  H.  S.  Osborne,  on  "The  Elec 
static  Capacity  Between  Equal  Parallel  Wires,"  and 
other  article  by  Dr.  A.  E.  Kennelly,  Oct.  27,  1910, 
"Graphic  Representations  of  the  Linear  Electros 
Capacity   Between   Equal   Parallel  Wires.''     These  art 

deal  with  the  exact  formula  when/ — -  is  small,  in  tlie 

/■ 

of  a  pair  of  equal  wires  charged  from  an  insulated  soi 

and  also  show  the  error  under  such  conditions  of  appl 

the  formula  deduced  in  the  present  instance. 

It  is  proper  to  point  out,  also,  that  the  present  treati 

does  not  apply  to  insulated  wires  if  the  specific  indiu 

capacity  of  the  insulation   differs   from  unity.     Ordin: 

it  is  greater  than  unity  and  causes  an  increase  in  the  ci 

cient  of  capacity.    For  example,  if  conductor  /  is  insul 

to  a   radius   r,  and  conductor  .?  to  a  radius  r^,  whei 

is  the  specific  inductive  capacity  of  the  insulation,  then 


C,,  = 


(I         r,r,      '       dj\ 
log^l-f-  log  ^  \ 
k        r^r,  r^r,  J 


and  for  a  single  insulated  conductor,  insulated  to  a  radii 


C,=- 


-  + 


D 


It  will  be  observed  that  when  the  insulation  thick 
becomes  zero,  or  when  k  equals  unity,  these  express 
reduce  to  the  simple  and  familiar  form  for  bare  wires, 
general,  the  effect  of  insulation  complicates  the  prob 
besides  increasing  the  capacities. 


COST  COMPARISON    OF   SMALL  GAS-ENGINE  1 0 
STEAM  PLANTS. 


In  a  recent  discussion  of  internal-combustion  en? 
for  power  stations  Mr.  R.  M.  Carr,  chief  electrical  ( 
neer  for  the  Leek  (England)  gas-engine-driven  genera 


Steam: 

Engines,    generators,    boilers,    auxiliaries, 

switchboard,  battery,  piping,  crane,  etc. 

Cost  installed  per  kilowatt 

Land,  buildings,  shaft,  foundations 

Total  cost  per  kilowatt 

Gas: 

Engines,      generators,      producer     plant, 

switchboard,  battery,  piping,  crane,  etc. 

Land,  buildings  and  foundations 


500  Kw.      1000 
to  1000 
Kw. 


$275.50         $189.50 


$1K 
42 

$152 


Station,  enumerates  the  comparative  costs  of  oper;  ig 
steam  and  gas-engine  plants.  The  higher  investiner  m 
a  gas-engine  plant  has  been  urged  against  this  fori  0 
motive  power,  and,  although  the  author  admits  this  ol  c- 
tion  when  bearing  upon  large  units,  especially  turbine  lie 
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de<ires  that  for  small  plants  up  to  a  certain  rating  the 
I'a  ! riven  station  costs   less  than   steam. 

plants  under  500  kw   in   rating  he   estimates  costs 
.;i  in  the  table  on  the  preceding  page,  the  equivalent 
ot  If  figures  being  stated  in  United  States  money. 

lese   figures   as   given   are    the   averages    from    actual 
•^    •->!  a  number  of  stations  up  to  5oo-k\v  rating.     The 

,ine  figures  above  500  kw  were  taken  from  nianu- 

rs'  estimates,  says  the   author.     His  own   plant   at 

ist  as  follows : 


driven,  and  these  are  compared  witli  the  average  of  all 
the  municipal  undertakings  of  a  capacity  under  1000  kw. 
VX'here  the  figures  given  were  per  kw-hour  generated,  20 
per  cent  has  been  deducted  to  allow  for  losses  in  transmis- 
sion, energ)-  used  in  station,  battery  losses,  etc.,  so  that  the 
figures  shall   fairly  represent  the  costs  per  kw-hour  sold. 

COMPARISON-    BETWEEN    GAS    AND   STEAM    ST.\TI0NS    UNDER 
lOOO-KW    RATING. 


I  01  Munici- 
pal Gas- 
Engine 
Plants. 


Rating  in  kilowatts 

KiV-hours  sold  per  annum. . 


Averages       .      _. 
of  Other     ^/g"K" 


COST  IN    CENTS   PER   KW-HOUR   SOLD. 


c  it  is  usually  acknowledged  that  the  fuel  costs  of  a 

en  plant  are  considerably  below  those  of  a  similar 

lant.  other  items  must   be   taken    into   account   in 

„  comparison.     Particularly  is  this  the  case  in  re- 

pai   and  maintenance  of  engines,  which,  in  the  author's 

'<pi-^n.  will  be  somewhat  greater  after  a   few  years   of 

>   for  gas  engines  than   for  steam.     Of  course,  the 

efficiency  of  a  gas  plant  is  admittedly  much  bet- 

...   ...;i  that  of  steam,  but,   as  the  author  continues,   the 

ad\rtis€d  figures  of  some  makers  of  gas  engines,  while 
the, may  possibly  be  true  with  the  conditions  under  which 
thecsts  were  taken,  are  seldom,  if  ever,  realized  under 
ordary  working  conditions,  and  it  is  impossible  to  get 
an>iing  like  such  results  with  the  fluctuating  load  of  the 
aveige  central  station. 

C  the  other  hand,  the  repairs  to  a  well-designed  pro- 
due-  plant  should  not  be  nearly  so  great  as  those  of  boil- 
ers. For  purposes  of  comparison,  however,  there  have 
bee  taken  the  figures  of  three  municipal  plants,  each  en- 
tire gas-driven,  the  averages  of  several  others,  also  gas- 


Fuel 

0.56 
0.12 
0.S2 
0.38 

0.52 
0.08 
0.32 
0.44 

1.06 
0.12 
0.60 
0.56 

Wages  of  workmen 

Repairs  and  maintenance 

1.58 
0.20 

0.82 

1.36 

Not 
available 

Not 
available 

Management  and  establishment  charges, 
insurance,  etc 

0.68 

Total  costs 

2.60 

3.26 

The  average  price  for  fuel  in  the  municipal  stations 
quoted  is  $2.54  per  ton  delivered,  either  coke  or  bituminous 
coal  being  used.  It  will  be  noted  that  the  repairs  and  main- 
tenance item  for  the  gas  stations  is  not  so  high  as  that  of 
steam.  It  may  be  attributed  in  part  to  the  gas  stations 
not  having  been  in  operation  so  long  as  the  steam  plants, 
but,  notwithstanding  the  heavy  wear  and  consequent  re- 
pairs to  be  expected  in  gas  engines,  it  is  questionable 
whether  this  will  ever  exceed  the  total  repair  bill  on  steam 
engines  and  boilers. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


(^  HOLDER  USED  IN    COOLING-TOWER  AT 
HOT  SPRINGS,  ARK. 


le  power  house  which  produces  electrical  energy  for 
Ii-l '!.,'  and  railway  purposes  at  Hot  Springs,  Ark.,  has 
re  used  the  run-off  water  from  the  famous  hot 
as  the  only  available  supply  for  condenser  purposes. 
Ih.  temperature  of  this  water  averages  80  deg.  Fahr.  in 
suiMer.  To  augment  the  supply,  as  noted  in  the  Electrical 
iyc,d  of  May  26,  1910,  a  pumping  station  was  installed 
2  mes  further  up  the  stream  bed  into  which  the  hot  springs 
discarge,  and  a  large  addition  thus  made  to  the  natural 
flov 

itural  gas  has  now  been  piped  into  Hot  Springs,  and 
theocal  company,  which  furnished  all  the  utilities  for 
ther.wn.  will  distribute  this  gas  to  its  former  artificial- 
gas  onsumers,  besides  burning  it  under  the  boilers  of  its 
powr  station.  The  advent  of  natural  gas  into  Hot  Springs 
hasaccordingly  released  from  further  duty  the  90-ft. 
holer  tank  used  in  connection  with  the  artificial-gas  plant 
andhis  receiver  is  now  being  adapted  for  use  as  a  cooling 
|0WT  in  connection  with  a  new  condenser  just  installed. 
Ihfwater-seal  pit  is  used  as  the  receiving  tank,  while 
Kocing  sprays  are  arranged  to  throw  streams  of  water 
ovethe  sides  and  top  of  the  tank.    After  being  cooled  by 


i\  apdration,  this  water  returns  to  the  seal  pit.  Xo  other 
Lhatiijes  have  been  made  in  the  gas  holder,  which  may  be 
required  for  use  should  the  natural-gas  supply  fail.  Mean- 
while the  holder  serves  as  a  very  effective  cooling  tower. 
Mr.  R.  Schwartz  is  general  superintendent  of  the  Hot 
Springs  Water  Company,  and  Mr.  A.  E.  Main  is  superin- 
tendent of  its  electrical  department. 


HOUSE- wmmG  results  at  shreveport. 


The  Shreveport  (La.)  Gas  &  Electric  Company  has 
inaugurated  a  new-business  campaign,  a  feature  of  which 
is  the  wiring  of  old  houses  on  an  instalment  plan,  accord- 
ing to  which  the  customers  are  required  to  pay  $2  down 
and  $2  per  month.  This  cost  refers  to  both  concealed 
and  open  work,  and  the  proposition  is  tendered  to  all 
houses  remaining  unwired  that  are  reached  by  the  com- 
pany's pole  lines.  The  electric  company  irieots  the  cost  of 
construction  and  then  collects  from  the  customer  at  the 
rates  above  mentioned,  the  amounts  being  added  to  the 
monthly  electric  service  bills.  The  contract  between  the 
company  and  the  consumer  stipulates  that  the  consumer 
shall  immediately  begin  the  use  of  electric  service  following 
the  completion  of  the  installation.     Shreveport  is  a  city  of 
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^i.ooo  populaliim.  and  lias  Jbuo  ck-cincal  coiisunicrs.  As 
the  result  of  the  house-wiring  campaign,  seventy-five  new 
consumers  were  obtained  in  thirty  days.  The  instalment 
teaturf  i)f  the  scheme  has  proved  especially  attractive  in 
getting  new  business,  and  the  results  obtained  have  been 
gratifying  to  Mr.  J.  E.  Cowles,  superintendent  of  the  light- 
ing department  of  the  Shreveport  Gas  &  Electric  Cumpany 


ELECTRIC  SIGNS  IN  MILWAUKEE. 


In  the  organization  of  the  new  sales  department  for  the 
Milwaukee  Electric  Railway  &  Light  Company,  headed  b\ 
Mr.  C.  N.  Duffy,  who  is  comptroller  of  the  company,  spe- 
cial  attention  was  paid  to  the  matter  of  display  and  sign 


Fig.   1 — Milwaukee    Electric    Company's    Monogram    Sign    on 
Power    House. 

lighting,  two  specialists  in  these  lines  being  provided  for. 
The  results  of  this  new-business  campaign  are  already  in 
evidence  on  the  streets  of  the  city,  where  in  spite  of  the 
restrictive  sign  ordinance  a  number  of  handsome  displays 


Fig.  2 — Curb 


I    sign     Lighting    of 
Service    Building. 


Milwaukee    Public 


have  been  erected.     Milwaukee's  city  fathers  limit  all  elec- 
tric signs  to  positions  flat  on  the  walls  of  buildings,  and  this 

restriction     lia^   li:mii)ered   the   location    of    maiiy   installa- 
tions. 


At  the  begimiing  of  its  sign  campaign  the  electr  com- 
pany itself  led  off  with  the  erection  of  a  handsom 4o.ft. 
monogram    sign    containing    340   lamps   on    the   top  if  its 


Oneida  Street  power  plant,  as  shown  in  Fig.  i.    Tl 


sign 


is  32  ft.  high  and  30  ft.  wide,  and  stands  40  ft.  ab  e  tht 
roof.  The  symbol  is  that  used  generally  by  the  cnpanv 
and  is  familiar  to  Milwaukee  people.  The  sign  is  p  vided 
with  alternating-current  service,  and  by  means  of  aiasher 
first  the  large  "E"  is  made  to  appear,  followed  'turn 
by  the  words  "The  Electric  Co.,"  "Light,"  "Heai  and 
'Power." 


Fig.     3 — A     Milv 


Vlaniifacturer's    Appeal    to    Citizen 
in   Home  Products. 


Fig.  2  shows  the  attractive  display  erected  by  the 
station  company  on  its  handsome  Public  Service  B  ding 
The  ball  at  the  top  of  the  sign  is  kept  in  motio  by  a 
flasher  and  the  effect  of  the  sign  is  not  lost  even  in  (.trasi 
with  the  brilliant  electric  curb  lighting  maintained  f  the 
Milwaukee  company  in  frbnt  of  its  offices.  j 

Fig.  3  shows  a  sign  erected  by  a  local  manufact  er 
appeal   to   the  citizens   of   the   community  which  h  0. 
product  is  reputed  to  have  made  famous.    Another  1  ifcint 
spectacular  sign  in  Milwaukee  is  a  small-sized  reproifllioii 
of  the  famous  chariot-race  sign  displayed  in  New  "'^ 
Detroit  and  Dayton.     The  Milwaukee  sign  was  ere 
the  enterprise  of  a  local  merchant  who  operates  the 
entirely  in  his  own  interests.    This  chariot-race  disp|,  -Ut 
electric  company's  big  "E"  and  a  number  of  other  sijjinB'' 
an   unusual   and   effective   setting  against  the  darl;'** 
ground  of  the  buildings  abutting  on  the  Milwaukee:  i^«^ 
which  bisects  the  city.     At  the  Wisconsin  AvenuefWg'' 
the  main  arteries  of  travel  are  concentrated,  so  that  '»fj* 
number  of  persons  ;ire  continually  passing  in  view|['  '"f 
electric  displays. 


ELECTRIC  AUTOMOBILES  AT  DENVEI 

Electric  pleasure  vehicles  have  attained  great  po  lant,* 
in  the  city  of  Denver,  Col.,  there  being  over  800  in  gu'|' 
service  at  the  present  time.  It. is  estimated  that  cm  am') 
in  every  sixty  is  the  owner  of  an  electric  runabout,  »«'"" 
or  coupe,  and  the  Denver  Gas  &  Electric  Light  C  ipany 
is  now  deriving  a  total  yearly  revenue  from  the  'e  ^ 
energy   for  charging  of   about   $43,600.     The  ener_  co  ■ 
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.  tuDtion  is  now  at  the  rate  of  2,180,000  kw-hours  per  au- 

md  and  the  greater  part  of  this  business  is  handled  off 

lh<:ompany's  peak.     Each  vehicle  is  producing  a  revenue 

foihe  central-station  organization  of  about  $54.50  a  year, 

'ittle  over  $1  a  week. 

-e  are  at  present  fifteen  garages  making  a  specialty 


■<-tric-vehiclc  service,  and  the  rates  vary  from  $20  per 

I'er  car  upward,  the  lowest  price  being  charged  for 

-  maintained  in  the  garages  but  not  delivered  to  or 

-i  from  owners  by  the  garage  staff,    (jarage  charges 

the  supply  of  energy  to  the  batteries,   washing,  oil- 

iiinor  adjustments  and  general   cleaning  and   super- 

The  popularity   of   the   electric   machines   is   evi- 

•lerfd    by    their    almost    continuous    appearance    on    the 

-ind  in  the  residential  sections  of  the  city  it  is  diffi- 

valk  more  than  two  or  three  blocks  without  passing 

ric  pleasure   vehicle.      Long   rows   of   these   equip- 

iine  the  important  side  streets  of  the  shopping  dis- 

id  there  is  little  question  that  they  illustrate  the  most 

type  of  car  for  town  service.    Runs  into  the  coun- 

hilly  districts  outside  the  city  are  becoming  fre- 

:id  the  trip  from  Denver  to  Colorado  Springs,  a 

of  75  miles,   including  the  passage   of  the  divide 

the  Platte  and   .\rkansas   Valleys,   is  not   seldom 

a  single  charge. 

'enyer  Gas  &  Electric  Light  Company  owns  nine 

vehicles,  ranging  in  size  from  a  light  runabout  to 

1  truck  for  delivering  coke  about  the  citv.     These 


4. 


2— Small   Truck   Advertising    Electric   Fans. 


■"^"■'"is  are  charged  and  maintained  at  a  garage  operated 
y  e  company  near  its  West  Side  power  station.  The 
nes'*i'k  ^'""'^'  P"^^'^  and  handles  no  commercial  busi- 
es, although  Its  staff  is  constantly  at  the  service  of  the 
^^.ercial  garages  in  matters  requiring  consultation, 
.encics  and   difficulties   occurring   in   operation.     The 


garage  also  maintains  forty-eight  motor  cycles  used  by  the 
company's  inspectors  and  trouble  men  in  meeting  e'nier- 
gency  calls  and  twelve  gasoline  cars  used  in  long-distance 
service.  The  garage  is  open  twenty-four  hours  a  day  and 
seven  days  a  week.  It  contains  facilities  for  the  simulta- 
neous charging  of  eighteen  electric  vehicles,  a  stockroom, 
machine  shop  and  battery  maintenance  department.  At  pres- 
ent the  work  of  charging  is  handled  by  a  25-kw,  150-volt 
generator  direct-driven  by  a  40-hp,  2300-volt,  three-phase 
mduction  motor.  A  new  motor-generator  set  of  loo-kw  rat- 
ing will  shortly  be  added.  All  the  wiring  is  in  conduit  and 
the  charging  service  is  controlled  by  a  switchboard  of  five 
panels,  two  panels  being  equipped  for  motor-generator  con- 
trol and  three  for  the  control  of  charging  circuits.  The 
arrangements  permit  the  charging  of  any  vehicle  with  or 
without  an  ammeter  in  series  with  the  battery,  and  the 
usual  plug  receptacles  for  voltmeter  measurements  are  in- 
:^talled.  Each  of  the  eighteen  charging  circuits  is  provided 
\vith  a  rhef)stat  which  is  installed  behind  and  above  the 
switchboard  on  an  angle-iron  framework.  All  circuits  are 
tused  at  the  board  and  at  the  wall  outlet.  The  outlets  are 
arranged  to  permit  the  sudden  withdrawal  of  the  charging 
plug  without  short-circuiting.  The  machine  shop  contains 
an  engine  lathe,  a  drill  press  and  a  grinder  group  driven  by 
a  3-hp  induction  motor.  Ten  thousand  battery  plates  are 
carried  in  stock  by  the  company.  Battery  boxes  are  manu- 
factured for  the  company's  service  in  the  garage,  and  the 
woodwork  is  paraffined  with  the  aid  of  an  electric  flatiron 
to  protect  it  from  liquid  damage. 

Many  electric  vehicles  were  exhibited  during  an  indus- 
trial parade  held  in  Denver  on  July  18,  and  every  type  of 
machine  owned  by  the  company  was  in  line.  The  electric 
division  of  the  parade  was  headed  by  a  2-ton  construction 
truck  used  in  line  service,  this  being  fitted  up  to  represent 
various  features  of  an  electric  home.  Electric  washing 
machines  were  demonstrated  with  genuine  soapsuds  by 
two  young  ladies,  electric  flatirons  were  operated  as  the 
procession  passed  along  the  streets  and  an  electric  piano 
was  in  service  on  the  truck.  Energy  for  the  operation  of 
this  equipment  was  obtained  from  the  storage  battery  pro- 
pelling the  truck,  additional  cells  being  connected  in  series 
to  furnish  the  necessary  voltage.  Another  electric  vehicle 
used  in  meter  service  was  equipped  with  electric  fans. 
Other  trucks  were  provided  with  flags,  signs  and  other 
decorations  calling  attention  to  the  average  saving  of  2; 
per  cent  to  50  per  cent  in  transportation  effected  bv  the 
electric  vehicle. 

Most  of  the  prominent  makers  of  pleasure  vehicles  of 
the  electric  type  are  represented  in  Denver,  and  at  present 
a  vigorous  campaign  is  being  made  to  acquaint  the  public 
with  the  economies  of  the  electric  truck.  The  streets  of 
Denver  are  well  paved  and  characterized  by  moderate 
grades,  and  the  climate  is  favorable  to  continuous  electric- 
vehicle  service  throughout  the  entire  year.  Gasoline  trucks 
have  been  adopted  to  some  extent  in  Denver,  but  the  Den- 
\  IT  Gas  &  Electric  Light  Company  is  planning  to  compete 
lijainst  these  through  the  work  of  its  electric-vehicle  de- 
partment in  educating  the  public  to  the  better  understand- 
ing of  the  possibilities  of  the  electric  truck.  There  is 
little  doubt  that  the  success  attained  in  the  use  of  electric 
pleasure  cars  will  count  heavily  in  favor  of  this  type  of 
truck  in  Denver. 

Among  the  prominent  garages  that  of  the  Fritchle  Auto- 
mobile &  Battery  Company  has  a  representative  equip- 
ment of  motor-driven  machinery  for  washing,  cleaning  and 
charging  service,  including  a  50-kw  motor-generator  set 
for  night  work  in  charging  batteries  and  smaller  generators 
for  day  service.  This  company  manufactures  electric  pleas- 
ure vehicles,  producing  every  part  of  its  cars  except  tires 
and  lamps,  and  it  operates  a  large  plant  on  the  garage 
premises  in  which  all  the  machining,  carpentry,  upholstery 
and  assembling  work  required  in  the  manufacture  of 
vehicles  are  handled.    All  the  machine  tools  on  the  premises 
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are  motor-driven.  Eacli  vehicle  is  supplied  witli  a  4-hp 
laminated-field,  direct-current  motor  and  a  battery  of  the 
Fritchle  type,  the  motor  being  capable  of  being  operated 
for  short  periods  at  400  per  cent  overload.  The  latest 
coupes  built  by  this  organization  are  equipped  with  auto- 
matic switches  by  which  the  interior  lamp  is  lighted  by  the 
opening  of  the  door,  and  it  is  also  provided  that  the  motors 
shall  return  electricity  to  the  batteries  in  descending  grades. 
The  garage  has  a  capacity  of  250  cars,  and  135  vehicles  of 
this  make  are  now  in  service  in  Denver.  The  company  has 
lately  taken  up  the  question  of  commercial  electric-truck 
development  and  will  shortly  enter  this  field. 

Other  prominent  garages  in  service  are  the  three  electric- 
vehicle  stations  of  the  Carstarphen  interests,  and  those  of 
the  Krebbs-Gotschall,  Capitol  Hill,  Davis,  and  Denver  Om- 
nibus &  Cab  interests.  The  last-named  establishment  has 
three  electric  sight-seeing  trucks  seating  twenty  passengers 
each,  and  a  baggage  truck  which  recently  delivered  fifty- 
five  sample  trunks  weighing  over  200  lb.  each  and  thirty 
suitcases  on  a  single  trip.  The  sight-seeing  cars  make 
about  forty-five  miles  daily,  individually,  upon  one  battery 
charge  each  and  their  cost  of  operation  is  one-fifth  that 
of  the  former  gasoline  vehicles  used  in  this  service.  The 
Denver  Gas  &  Electric  Light  Company's  coke  truck  re- 
cently delivered  26  tons  of  fuel  in  one  day,  only  one  man 
being  required  for  the  service.  There  are  about  125  pri- 
vate garages  in  Denver,  the  rate  far  a  30-amp  rectifier  on 
ofT-peak  service  being  4  cents  per  kw-hour,  less  10  per  cent 
discount  for  prompt  payment,  the  minimum  charge  being 
$5  net  per  month.  If  cliarging  is  done  at  the  time  of  the 
peak  on  the  lighting  company's  system,  the  rate  per  kw- 
hour  is  the  same,  but  the  monthly  minimum  becomes  $7.50. 
Commercial  garages  are  given  a  rate  based  on  the  horse- 
power connected — $24  per  year  per  horse-power  plus  3 
cents  per  kw-hour  as  metered,  with  a  10  per  cent  discount. 
In  addition,  a  so-called  consumer's  charge  of  75  cents  per 
month  is  imposed. 
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In  a  papei^  read  at  a  joint  meeting  of  the  Milwaukee 
Engineering  Sow^iety  and  the  Milwaukee  Section  of  the 
American  Institute.'  of  Electrical  Engineers  Mr.  Egbert 
Douglas  gave  many  interesting  hints  relating  to  central- 
station  commercial  engin-eering.  Below  is  given  an  ab- 
stract of  his  suggestions  b^^aring  on  motor  and  heating 
applications. 

MOTOR  APPLIC.xioNS. 

The  expiration  of  practically  all  L>road  patent  claims  on 
motor  designs  has  brought  the  cost  of  electric  motors  down 
to  the  point  where  their  use  for  factor_,.,  drivino-  is  well 
within  the  required  limits  of  first  cost  to  Cu  mpete  success- 
fully with  the  now  obsolete  mechanical  drive.  These  con- 
ditions might  seem  to  simplify  greatly  the  task  L^f  the  user 
in  making  selection  and  purchase  of  proper  factd  j-y  equip- 
ment. As  a  matter  of  fact,  however,  the  situatiovn  is  in- 
clined to  become  more  complicated.  Some  of  thi,  rea- 
sons for  such  complication  are  as  follows : 

To  the  inexperienced  user  of  motors  there  is  a  strong* in- 
clination to  employ  too  many  motors  and  subdivide  t\^,g 
load  too  far.  As  a  general  proposition  the  use  of  ind^. 
vidual  motors  is  easily  overdone,  with  the  result  that:  (a); 
the  first  cost  of  equipment  is  readily  increased  beyond  the 
point  of  profitable  investment;  (b)  the  saving  in  energy 
is  often  widely  overestimated  by  the  use  of  individual 
motors;  (c)  the  use  of  individual-motor  drive  in  some  in- 
dustries tends  to  increase  rather  than  decrease  the  amount 
of  energy — this  is  particularly  true  in  cotton  mills.  In 
this  class  of  industry,  however,  the  increased  energy  is  of 
little  moment,  as  the  increase  in  production  readily  over- 
comes the  increase  in  energv  at  a  handsome  return. 

As  an  indication  of  how  easv   it   is  to  overdo  the  indi- 


vidual-motor drive  it  was  once  suggested  that  th(irop(r 
way  to  equip  a  cotton  mill  would  be  to  put  a  motor  (ev( 
spindle.      Imagine    a    cotton     mill     with     50,000    In 
equipped  with  50,000  motors  ! 

There  are  industries,  however,  where  individujt 
applications  are  very  desirable  without  regard  t(  ;itl 
saving  in  energy  or  increase  in  production.  The  uii 
ity  of  speed  necessary  for  successful  operation  willjstii 
their  use.  Other  conditions  are  encountered  whe  im 
vidual  motors  are  desirable  solely  on  account  of  co  iba 
of  cleanliness;  for  instance,  in  a  laundry  or  printir  sii 
where  the  eliinination  of  overhead  shafting  and  iu 
the  means  of  removing  much  undesirable  dirt. 

Certain   applications  where   the  nature   of  the  icl 
would  indicate  the  group  method  as  being  prefer ir 
account  of  rapidly  fluctuating  load  conditions  arc  • 
anced  by  the  nature  of  the  finished  product.     For  r 
a  ribbon  loom  takes  little  power  and  gives  rather  an 
load,  and  as  far  as  load  is  concerned  grouping  is  ik  ^ 
The  nature  of  the  product,  however,  is  such  that  b, 
undesirable,   as  the    frictional   electricity   from  then 
to  distort  the  silk  threads  and  makes  the  fabric  c  t 
On   account   of  high   cost   of   material    few   second  v 
can  be  tolerated,  with  the  result  that  individual  mot  ■ 
here  very  desirable. 

The  amount  of  power  is  often  overestimated,  aiu 
absence   of   accurate   information   on   average  com  ' 
load  conditions  often  plants  are  provided  with  tO'  i 
motors,  and,  again,  they  may  be  equipped  with  tO'  r 
motors.     With  the  desire  to  be  safe,  however,  the  mo  • 
more  usually  too  large  than  too  small.   This  result  p  t 
is  due  to  giving  insufficient  attention  to  the  time-fa  t 
machines  or  groups  of  machines   or  to  the  nature 
plant    and    character    of    material    used.      For   exar  ' 
36-in.  lathe  in  a  manufacturing  plant  used  for  re  1: 
shafting  of  low-carbon  steel  and  taking  two  cuts  at  i" 
of  150  ft.  per  minute  will  require  25  hp.     The  sam'- 
in  another  plant  used  for  finishing  or  repair  work 
require  only  from  3  hp  to  5  hp. 

In   large    factories  where   competition   is  keen  th 
are  worked  much   harder  than   in   repair  shops  anc  ■ 
plants,    and   hence   the   motor    requirements   are  r; ' 
dififerent  from  those   for  the  same  tool  in  different   • 
tries. 

Again,  the  cvcle  of  operation  of  machines  where  tl 
is  intermittent  should  be  given  careful  considerai 
selecting  the  motor,  to  secure  proper  sizes  and  rt 
heating. 

Consider   an   application   requiring   50  hp   for  5  1 
and    10  hp   for    10   minutes,   the   operation   being  n 
every  15  minutes.    The  average  load  of  the  motor 
50  X    5  =  250  hp-min. 
10  X  10  =  100  hp-min. 

Total.       350  hp-min. 
the  time  average  being  23.3  hp. 

This  average  load  will  not  produce  the  same  heatii 
the  cycle  will,  for  the  reason  that  the  copper  losses 
motor  vary  as  the  square  of  the  current.  The  roff 
square  or  equivalent  heating  will  be  produced  by  t 
lowing : 

50' X    5  =  12,500 
10"  X  10  =    1. 000 


Total,       13.500  . 

Dividing  this  over  15  minutes  the  average  square  is"'" 
to  be  900,  the  square  root  of  which  is  30.  Thus  :  o" 
mean-square  load  of  30  hp  if  applied  continuous)  «i 
produce  the  same  heating  as  the  cycle.  ^ 

In  machine-tool  applications  where  the  cutting  is '  ^ 
mittent,  such  as  planers,  shapers,  slotters,  etc.,  the  '>■ 
mum  load  almost  invariably  comes  when  the  reverse  o\ 
ment  is  made  from  the  cutting  stroke. 
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I  central-station  conniicrcial  engineer  finds  it  diffi- 
cul  with  inexperienced  motor  users  to  prevent  them  in 
sue   cases    from   purchasing    motors    rated    equal    to    the 

■"lum  load. 

11   there   are    applications    where    the    load    is    on    a 


Fig.   1— Cycle  of  Slotter  Operation. 

■ir,  say,  from  an  hour  to  an  hour  and  a  half  once  a 
ch  as  in  a  small  gray-iron  foundry  cupola.  In 
case  where  the  load  is  carried  by  a  cold  motor  a 
ent  or  25  per  cent  overload  on  the  motor  would  be 
itive.  as  the  motor  would  hardly  reach  its  permis- 
iperature  when  the  work  would  be  finished. 
'Mowing  two  examples  show  some  of  the  principles 
.  the  basis  of  analysis  of  the  comparative  cost  of 
i;  group  and  individual  drives. 

'If  Shop. — It  is  proposed  to  equip  with  electric 
I  machine  shop  now  being  driven  by  a  150-hp  steam 
ind  800  ft.  of  main-line  shafting  kept  in  excellent 
1.    Indicator  cards  showed: 


iorse-power  of  engine 

.oise-power  friction  of  shafting . 


omparative    investment    and    operating   costs    are 
n  the  following  table: 


'  motors 

rated  horse-power 

■  of  drive...    

■  of  maintenance  . . 

■rges" 


1 

217 

ISO 

450 

$4,000.00 

$?■) 

000.00 

Si. 750. 00 

$1 

280.00 

$600.00 

$3 

750.00 

isumption,  kw-hours 240 .  000  1 32   200 

^Ky  at  4  cents  per  kw-hour $9,600.00       $5,288.00 

''■^ost $11,920.00     $10,318.00 

energy  costs  less  than  3.6  cents  per  kw-hour,  the 
■"..  v.it  of  operating  the  group-drive  installation  would 
be  hs  than  that  of  operating  the  individual  drive. 
■'  ''  Foctory. — It   is  proposed   to  equip  the   149  sewing 
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Operation. 


•"acnes  in  a  shirt  factory  with  electric  drive.  For  com- 
par'.-n  the  actual  results  in  another  factory  manufactur- 
ing le  same  quality  and  line  of  goods,  but  equipped  with 
'74  -'Wing  machines,  are  known. 


1  he  comparative  investment  and  operating  costs  of  the 
three  equipments  are  shown  in  the  following  table: 


Number  of  machines 

Number  of  motore ][ 

Aggregate  rating  of  motors,  horse-power 

Friction  load,  kilowatts 

Initial  cost  of  drive 

Yearly  cost  of  maintenance 

"Fixed  charges" 

Annual  consumption,  kw-hours 

Cost  of  energy  at  4  cents  per  kw-hour 

Total  annual  cost . 


$30 .  00 
$150.00 

42.600 
$1,704.00 
£1,884.00 


$50.00 
$210.00 
24,240 
$969 . 60 
SI, 229. 60 


24.8 
$4. 500 ! 66 

$125.00 
S67S.00 
22,700 
$908.00 
$1 ,708.00 


From  the  foregoing  table  it  appears  that  the  five-motor 
group  is  more  economical  than  either  the  two-motor  group 
or  the  individual  drive  if  the  cost  of  electric  energy  is  4 
cents  per  kw-hour.  The  group  drive  w^ith  two  motors  is 
more  economical  in  total  annual  cost  than  the  individual 
drive  if  the  cost  of  energy  is  less  than  3.3  cents  per  kw- 
hour  and  more  economical  than  the  five-motor  group  if  the 
cost  of  energy  is  less  than  0.6  cent  per  kw-hour. 

HEATING  APPLICATIONS. 

The  general  subject  of  the  application  of  electric  heat  is 
divided  into  two  classes,  namely,  domestic  applications  and 
industrial  applications.     Both  these  classes  of  applications 
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Fig.  3 — Cycle    of    120.in.    Planer    Operation. 

of  electric  heat  are  now  receiving  well-merited  attention 
from  central-station  commercial  engineers,  since  the 
former  has  an  important  bearing  on  the  financial  results 
of  distributing  electric  energy  in  a  residence  district  and 
the  latter  sometimes  influences  the  use  of  central-station 
service  in  place  of  privately  produced  energy. 

Domestic  Applications. — The  price  at  which  electric 
service  can  be  profitably  sold  is  dependent  largely  on  the 
density  of  the  business  and  the  load- factor  such  business 
produces.  In  a  city  with  the  residence-lighting  business 
only  moderately  developed  it  is  probable  that  the  business 
is  being  done  with  only  a  very  small  return  on  the  invest- 
ment devoted  to  such  business.  This  result  is  attributable 
to  the  relatively  low  density  of  business — that  is.  to  the 
small  amount  of  energy  per  mile  of  line  and  to  the  low 
load-factor  developed  by  this  class  of  business.  Any  use 
of  electricity  that  will  tend  to  increase  the  density  and 
load-factor  of  the  residence-lighting  business  is  looked 
upon  with  favor  by  central  stations. 

The  first  domestic  electric-heating  device  that  found  a 
large  use  was  the  smoothing  "iron."  Following  closely 
upon  the  development  of  this  device  came  other  heating 
devices,  such  as  chafing  dishes,  coffee  percolators,  water 
heaters,  heating  pads  and  toasters.  The  principal  argu- 
ment for  the  use  of  these  devices  is  that  of  their  conveni- 
ence, .^t  the  rates  at  which  electric  service  can  be  sokl 
under  the  present  condition  of  residence-business  develop- 
ment these  services  cannot  be  said  to  compete  with  other 
means  of  producing  heat  and  their  use  is  another  example 
of  the  willingness  of  people  to  pay  for  convenience. 

The  electric  stove  or  cooker  is  now  assuming  a  promi- 
nent field  in  the  mind  of  central-station  operators.     Much 
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has  been  done  in  the  development  of  the  design  of  such 
stoves,  but  their  actual  use  is  not  large  as  yet.  In  the  ordi- 
nary electric  stove  the  heat  is  produced  only  when  needed. 
Under  such  conditions  of  use  the  maximum  demand  im- 
posed on  the  distribution  system  is  high  and  the  load- 
factor  low.  Moreover,  the  time  of  the  maximum  demand 
coincides  with  that  of  the  commercial-lighting  peak.  The 
ordinary  stove  accordingly  does  not  meet  the  requirements 
of  central  stations  in  improving  the  residence  load-factor. 

When  this  condition  was  fully  appreciated  attention  was 
directed  to  a  type  of  stove  that  would  use  electric  energy 
at  a  low  rate  through  a  large  number  of  hours  each  day, 
store  the  heat  thus  produced  in  a  heat-absorbing  medium. 
such  as  cast  iron  or  zinc,  and  give  off  heat  at  such  rate  as 
was  necessary  to  perform  the  cooking  process.  This 
method  has  thus  far  been  applied  only  to  the  oven  of  the 
stove  in  which   roasting  or  baking  is  done. 

.Mong  this  line  there  has  been  developed  in  England  the 
so-called  "Therol"  system  of  heat  storage  and  in  connec- 
tion therewith  a  few  devices  for  making  use  of  the  heat  so 
stored.  In  these  devices  the  heating  elements  are  embedded 
in  a  block  of  cast  iron  or  zinc,  which  forms  the  heat- 
storage  medium.  In  the  case  of  the  water  heater  the  iron 
or  zinc  is  cast  around  a  coil  of  the  pipe  into  which  passes 
the  water  to  be  heated.  The  insulating  medium  consists  of 
magnesia  and  outside  the  magnesia  is  a  water  jacket,  etc. 

The  future  development  of  electric-cooking  apparatus 
seems  to  be  rather  largely  dependent  upon  the  discovery  of 
a  heat  insulator  or  device  that  will  retain  its  insulating 
qualities  at  the  high  temperature  necessary  for  the  storage 
of  an  appreciable  amount  of  heat  in  a  moderate-sized  mass 
of  material.  So  much  effort  is  now  being  directed  along 
this  line  that  success  in  the  near  future  is  not  at  all  im- 
probable. Most  central  stations  are  awaiting  the  further 
development  of  the  electric  range  with  heat-storage  sys- 
tem^ before  undertaking  the  commercial  application  of  the 
device. 

Industrial  Heating  Applications. — Aside  from  the  interest 
in  industrial  heating  appliances  arising  out  of  the  exten- 
sions of  the  field  of  electric  service  by  their  use  central 
stations  are  interested  in  such  appliances,  as  in  manv  cases 
they  assist  in  handling  the  isolated  steam-plant  problem. 
One  of  the  difficulties  often  confronting  those  putting  into 
practice  the  gospel  of  central-station  electric  service  is  the 
requirement  of  a  small  amount  of  live  steam  for  heating 
in  some  part  of  the  industrial  process.  In  many  such  cases 
electric  heat  can  be  applied  with  good  economy  and  in- 
creased output  or  saving  in  time  and  with  better  factory 
working  conditions. 

The  field  for  the  introduction  of  electrical  heat  for  in- 
dustrial purposes  is  a  wide  one  and  covers  an  enormous 
variety  of  applications  in  which  steam  and  direct-combus- 
tion methods  are  now  used.  The  adoption  of  electric  heat 
presents  many  of  the  advantages  over  the  older  methods 
that  the  electric  drive  does  over  the  mechanical  system  of 
transmitting  energy.  Safety,  cleanliness  and  flexibility  are 
as  apparent  as  in  the  motor  applications.  Increased  pro- 
duction, improved  product  and  decreased  manufacturing 
costs  are  also  included  in  the  results  obtained  by  its  use. 

New  industries  have  been  created  by  the  aid  of  electric 
heat  through  processes  possible  only  by  this  method.  Some 
of  the  industries  which  present  opportunities  for  its  use 
are  embossing  and  matrix  drying  and  heating  glue  in 
paper-box  industries  and  furniture  factories.  In  the  leather 
trade  it  finds  a  ready  application  for  heating  the  large 
variety  of  tools  required  in  finishing  and  ornamentation. 
In  laundry  work  it  has  been  found  preferable  for  ironing 
iven  in  the  natural-gas  belt.  In  the  celluloid  industrv.  the 
i-lothing  industry  and  textile  trades  its  use  has  been  found 
desirable.  Bakers  and  confectioners  are  inviting  pros- 
pective customers  for  its  adoption. 

As  an  example  of  the  advantages  it  has  over  live  steam 
may  be  cited  matrix  drying  in  the  newspaper  industrv.     In 


this  work  temperatures  as  high  as  450  lieg.  F'ahr.  m.  1,, 
safely  used  and,  since  time  is  a  very  important  fact  1: 
getting  out  extra  editions,  this  high  temperature  is  ri 
desirable  as  it  minimizes  the  time  required  to  dry  a  ni  !> 
To  secure  this  high  temperature  requires  such  high  :;ii 
pressure  that  the  use  of  electric  heat  has  proved  its  st  n 
OTity.  The  steam  pressures  required  for  various  temra 
tures  are  as  follows: 


Steam  Pressure,  Pounds 

per  Square  Inch. 

Fahrenheit, 

352 

12.'; 

,!61 

140 

-iS.I 

I').'; 

400 

2.!  5 

450 

43  5 

It  is  readilv  seen 

from  the 

above  that  orohibitiv  : 

pressures  are  reached  long  before  the  desirable  tcni 
tures  are  approached. 

The  matrix-drying  apparatus  can  be  kept  warm  in 
cases  by  using  energy  at  times  when  energy  is  not 
used  for  other  purposes,  which  arrangement  under  m^ 
rates  secures  the  energy  for  the  heating  at  relativel; 
rates  on  account  of  the  improved  load-factor. 


Wiring  and  Illuminatio 


INDIRECT  LIGHTING    OF    AN    ARCHED   CHU 
INTERIOR. 


Several  unique  features  of  indirect  and  jirojected  i  n 
nation,  means  of  reaching  fixtures  for  tleaning,  etc  . 
incorporated  in  the  lighting  arrangements  of  the  ham  ^' 
new  church  building  of  the  Xorth  Chicago  Hebrew  ih 
gregation,  of  Chicago,  111. 

The  main  auditorium,  which  is  lighted  entirely  by-n 
cealed  tungsten  units,  measures  70  ft.  x  88  ft.  in  ar 
and,  as  shown  in  the  illustration,  has  its  ceiling  divide(  ii 
a  central  barrel  arch,  48  ft.  wide  and  50  ft.  from  fie  ' 
crown,  and  two  flat-ceilinged  panels  each  20  ft.  x  ;  ' 
and  30  ft.  above  the  floor.  The  central  span  is  light  '' 
fifty-two  loo-watt  lamps,  twenty-six  on  a  side,  inclo;  ' 
helmet  reflectors  and  concealed  behind  the  two  girder;  i' 
dering  the  arch.  As  shown  in  the  sketch,  these  h  i*" 
reflectors  have  their  axes  inclined  about  15  deg.  1 1^ 
horizontal,  and  each  row  of  lamps  projects  its  light  on  tf' 
opposite  side  of  the  arch.  A  good  deal  of  experimcii- 
was  done  to  get  the  proper  angle  for  the  reflectoi  - 
that  a  uniform  illumination  of  the  arch  might  be  obt:  f 
as  shown  in  the  illustration. 

The  helmets  rest  in  wooden  cradles,  the  lamps  i"- 
supplied  through  several  feet  of  flexible  cord  from  jui  i'"'' 
boxes  opposite  each  reflector.  For  renewing  lani|  - 
cleaning  the  reflectors,  the  cover  can  be  reached  "' 
overhead  platforms  running  the  length  of  the  stru  ri' 
girders.  The  reflector  lamps  are  switched  in  grou  '^ 
four  alternate  units,  so  that  any  desired  degree  of  illu  H' 
tion  can  be  obtained.  All  of  the  interior  lighting  if™ 
trolled  from  a  panel  box  at  the  rear  of  the  altar. 

The  side  panels  of  the  ceiling  are  indirectly  light  '" 
six  chain-suspended,  eye-comfort  reflector  bowls,  thr  "' 
each  side,  each  bowl  containing  four  loo-watt  tui«" 
lamps.  The  outsides  of  the  howls  are  tinted  an  ivory  l"' 
with  gold  trimmings,  harmonizing  well  with  the  pre  n" 
nating  colors  of  the  temple  interior,  ivory  for  the  c  mS 
and  a  darker  cream  for  the  •^idcwnll'-.  The  benches  :  " 
Circassian  walnut. 
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the  indirect  lighting  bowls  are  suspended  3  ft.  from 
tht  eiling  and  at  a  height  of  about  25  ft.  above  the  benches, 
sor  means  for  reaching  the  lanijjs  and  reflectors  without 
thi  use  of  ladders  had  to  be  provided.  .Accordingly, 
mtiple-type  arc-lamp   hangers   were   rosortcd   to.   and   the 


INTERIOR  CONDUIT  SYSTEMS  FOR   FEDERAL 
BUILDINGS. 


—Interior   View   of  the   North   Chicago    Hebrew   Temple. 

lixturcs.  canopies  and  all,  were  suspended  from 
^es,  arranged  so  that  the  whole  unit  can  be  lowered 
lix)r.  When  hoisted  to  the  ceiling  the  contact  rings 
with  the  ceiling  receptacles,  completing  the  circuits 
amps. 

tie  difficulty  was  encountered  at  the  beginning  in 
the  fixture  canopies  to  fit  snugly  against  the  ceiling, 
I  hide  the  receptacles,  since  the  arc-lamp  hanger 
-  that  the  lower  member  be  first  pulled  an  inch 
'le  permanent  position  and  then  dropped  into  place, 
ificulty  was  solved  by  making  the  canopy  of  tele- 
.  construction  so  that  its  upper  rim  is  always  pressed 
it^inst  the  ceiling  by  a  spring. 

e  photograph  several  small  direct-lighting  brackets 
noted  on  the  side  walls.  These  8-cp  lamps  were 
1  as  emergency  units  in  compliance  with  the  Chicago 
linance  which  requires  that  for  every  400  sq.  ft. 
area  in  a  public  hall  there  shall  be  a  lamp  on  a  sep- 
rcuit  from  the  main  lighting  and  controlled  from  a 
assageway. 

c  indirect  lighting  of  the  North  Chicago  temple  a 
*  7600  watts  of  tungsten  lamps  is  used,  illuminating 
.  of  6160  sq.  ft.  Although  no  photometric  tests  have 
n  made,  the  intensity  everywhere  in  the  auditorium 
^Ciii  to  permit  the  smallest  print  to  be  read  easily, 
the  old  people  of  the  congregation.  Special  lamps 
lly  planned  for  the  use  of  the  choir  over  the  altar 


f|.    2— Cross-Section    of    Main    Arch,    Showing    Arrangement 
of    Reflectors. 

haj!  not  been  installed,  as  the  general  indirect  illumination 
wa  found  sufficient  for  all  purposes. 

K  lighting  and  electrical  features  which  characterize 
thiiNorth  Chicago  Hebrew  temple  were  laid  out  by  Mr. 
MC  Hartman. 


By  Nelson  S.  Thompson. 

The  standard  arrangement  of  the  electric-lighting  ni- 
>tallations  in  federal  buildings  under  the  control  of  the 
supervising  architect,  Treasury  Department,  consists  of  an 
underground  service  connection  to  an  entrance  switch  just 
inside  of  the  building.  In  small  buildings  where  only  two 
distributing  cabinets  are  used  the  entrance  switch  and  the 
subfceder  switches  are  cunccnlralcd  in  the  same  cabinet, 
and  in  the  larger  buildings  requiring  three  and  not  more 
than  four  distribution  cabinets  there  is  installed  a  subfeeder 
tablet  from  which  subfeeders  or  mains  are  run  to  the 
various  distribution  cabinets  located  throughout  the  build- 
nig.  Where  more  than  four  distribution  cabinets  are  nec- 
essary the  subfeeder  cabinet  and  main  switch  cabinet  are 
eliminated  and  a  switchboard  is  installed.  In  the  large 
liuildings,  in  which  an  electrical  generating  plant  may  be 
installed  at  some  future  time,  a  standard  type  of  switch- 
lioard  is  installed  in  the  engine  room  with  a  service  con- 
nection to  the  local  companies'  mains. 

The  main  service  switch  is  usually  located  as  near  as 
possible  to  the  point  at  which  the  feeder  circuit  enters  the 
building  and  the  subfeeder  tablet  or  the  switchboard  is  so 
located  as  to  obtain  the  best  runs  and  the  shortest  average 
length,  capacities  considered,  of  subfeeders.  The  point 
sought  for  is  one  at  which  the  sum  of  the  products  obtained 
by  multiplying  the  length  of  each  subfeeder  by  the  num- 
ber of  its  ampere  capacity  is  a  rninimum.  In  selecting  the 
location  for  main  service  switch  and  subfeeder  tablet  or 
switchboard  due  consideration  is  given  the  character  of 
room  in  which  it  is  to  be  located,  and  they  are  not  located 
in  coal-storage  rooms,  storage  rooms,  or  in  letter  carriers" 
lounging  or  toilet  rooms. 

The  distribution  cabinets  for  the  post-office  section  are 
in  the  post-office  workroom,  so  that  all  lamps  in  the  work- 
room, letter  carriers"  lounging  and  toilet  rooms,  and  the 
executive  offices  of  the  post  office,  can  be  controlled  from 
them.  All  other  cabinets  in  the  building  are  located  in 
public  spaces,  such  as  corridors  or  lobbies,  or  in  the  base- 
ment outside  of  post-office  space  and  storerooms.  The 
locations  sought  for  distribution  cabinets  are  those  which 
will  admit  of  being  readily  reached  with  the  feeder  and 
which  will  make  all  branches  of  approximately  equal  length. 
The  ma.ximum  length  of  a  branch  circuit  is  generally 
limited  to  100  ft.  The  architectural  features  of  the  build- 
ing arc  considered  in  locating  distribution  cabinets. 

The  public  lobby  on  the  first  floor  and  the  exterior  lamps 
at  the  main  entrance  are  controlled  from  a  cabinet  located 
in  the  lobby,  or,  in  special  cases,  in  the  basement.  In  case? 
where  not  more  than  three  circuits  are  required  to  supply 
a  floor  above  or  below  a  given  cabinet  they  are  controlled 
from  the  cabinet  mentioned.  As  a  general  rule  not  more 
than  sixteen  circuits  are  taken  from  a  cabinet  and  usually 
one  or  more  spare  switches  are  provided  on  each  distribut- 
ing cabinet. 

In  locating  distribution  cabinets  in  thin  walls,  care  is 
taken  to  see  that  a  steel  beam  is 'not  located  directly  over 
the  cabinet,  and  should  this  be  the  case  the  structural  en- 
gineers are  requested  to  substitute  two  channels  for  the 
beam  and  set  the  backs  of  the  channels  i^  in.  apart.  A 
cabinet  is  never  located  in  a  partition  wall  less  than  4  in. 
thick,  exclusive  of  the  plaster.  The  cabinets  containing 
the  distribution  panels  are  of  steel  and  both  the  cabinets 
and  the  tablets  are  of  special  design.  The  tablets  are  of 
marble  and  contain  25-amp  switches  and  lo-amp  inclosed 
fuses  controlling  the  various  circuits. 

All  wiring  is  run  in  rigid  metal  conduits  and  all  main 
service  connections  to  the  building  are  made  underground 
either  from  a  steel  pole  located  on  federal  property  or 
from   the  service  poles   of   the   company   adjacent  to   the 
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federal  building  site.  The  conduits  to  the  service  poles 
are  run  up  a  distance  of  lo  ft.  and  are  provided  with  a 
weatherproof  hood.  The  former  practice  of  installing 
handhole  boxes  at  the  base  of  service  pdes  has  proved  to 
be  unsatisfactory,  and  has,  except  in  special  cases,  been 
abandoned.  The  junction  box  on  the  main  feeder  conduit 
inside  of  the  basement  is  not  made  less  than  8  in.  x  8  in.  x 
4  in.  as  a  rule,  and  when  the  service  switch  is  close  to  the 
point  of  entrance  of  the  service  conduit  the  junction  box 
IS  sometimes  omitted. 

The  feeder  and  other  conduits  in  the  basement  larger 
than  I  in.  are  run  exposed  on  the  basement  ceiling  and  are 
installed  parallel  to  the  lines  of  the  building.  As  a  general 
rule  all  other  conduits  in  the  building,  except  in  the  roof 
space  and  in  unfinished  attics,  are  concealed.  Conduits  in 
floors  are  run  in  the  most  direct  manner  and  are  not  as  a 
rule  made  larger  than  lyi  in.  in  diameter,  as  a  larger  size 
is  difficult  to  conceal  in  the  floor  construction.  Care  is 
taken  that  conduits  do  not  cross  each  other  in  the  floor  con- 
struction. 

In  the  majority  of  cases  the  conduits  run  up  from  the 
cabinets  and  run  in  the  floor  construction  above  with  drops 
to  the  single-pole  snap  switches  at  the  entrance  doors.  This 

CONDUIT    SIZES    FOR    CONDUCTORS. 
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3 
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3 

Notes  : — The  above  table  is  based  on  double-braided  rubber-insulated  wire 
and  unlined  metal  conduit.  ,        .  ,  ,        , 

The  conduit  sizes  are  given  for  runs  up  to  100  ft.  with  not  more  than  lour 
right-angle  bends  between  outlets.     For  longer  runs  larger  conduits  are  used. 

LEAD-INCASED   CABLE   IN    UNLINED   METALLIC   CONDUIT. 
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is,  however,  a  matter  which  is  governed  by  the  construction, 
ceiling  heights,  etc.,  and  an  effort  is  made  to  reduce  the 
length  of  the  runs  to  a  minimum.  In  vertical  risers  con- 
taining wires  of  the  following  sizes  and  lengths  provision 
is  made  for  supporting  the  wire  by  making  a  right-angle 
bend  in  the  conduit  or  in  a  junction  box:  Xo.  o  wire,  a 
support  every  loo  ft.;  No.  oo  to  No.  oooo,  a  support  every 
So  ft. ;  No.  0000  to  300,000,  a  support  every  60  ft. 

The  preceding  tables,  many  of  which  are  due  to  Mr.  N. 


R.  Stansel,  formerly  an  inspector  of  mechanical  and  x- 
trical  engineering  in  the  supervising  architect's  office  .re 
used  to  ascertain  the  size  of  conduits  to  acconiiiiodatt  he 
various  sizes  and  number  of  wires. 

OUTLETS. 

The  standard  type  of  outlet  boxes  suitable  for  rigid  n- 
duits  are  used  and  no  conduit  larger  than  .)4  in.  is  corine«i 
to  any  outlet  box  and  not  more  than  four  connections  re 
made  to  any  outlet  box.  The  locations  of  outlets  are  rdt 
to  conform  to  the  architectural  treatment  and  to  the  1, 
struction  of  the  building.  This  requires  generally  hi 
symmetrical  spacing  of  outlets  and  the  placing  of  the  ini 
so  as  to  not  interfere  with  construction  details.  Cent 
outlets  are  used  for  general  illumination,  and  bracket  it 
lets  are  used  only  where  space  restrictions  demand  t  n; 
that  is,  in  small  toilet  rooms,  stair  landings,  low  ceil  ;• 
etc.  Bracket  outlets  are  also  sometimes  used  for  ornaii  it 
in  court  rooms.  As  a  general  rule  ceiling  outlets  in  li> 
same  space  supply  from  150  to  300  sq.  ft.  of  floor  ,  a 
Single  outlets  will  often  supply  a  smaller  area  than  h 
minimum  value  given  above. 

In  general  the  ratings  of  ceiling  outlets  do  not  exo 
300  watts,  bracket  outlets,  50  watts;  and  receptacles,  50  v  t: 
Some  bracket  outlets  at  windows  in  post-office  screen  n 
court  rooms,  in  lobbies,  on  exterior  of  building,  etc.,  •' 
supply  100  (or  more)  watts.  Court-room  and  lobby  ■'.< 
ing  outlets,  where  the  total  number  of  outlets  is  restt 
by  the  architectural  treatment,  have  a  greater  rating  ;; 
300  watts.  Such  outlets  sometimes  require  more  thar  ■ 
circuit. 

Rooms  less  than  20  ft.  square  have  one  ceiling  0  > 
Rooms  over  20  ft.  in  either  dimension,  and  narrow  r(  .r 
have  two  or  more  ceiling  outlets  placed  on  the  longe  i 
mensions,  the  number  of  rows  of  outlets  being  govt  t. 
by  the  width  of  the  room.  In  the  post-office  work  n 
a  space  about  3  ft.  wide  adjacent  to  the  screen  is  coi(! 
ered  to  be  sufficiently  lighted  by  the  brackets  on  the  sc  t 
and  this  area  is  deducted  from  the  total  area  of  the 
in  calculating  the  illumination. 

In  locating  outlets  in  large  office  rooms  the  possibili 
such  rooms  being  subdivided  at  some  future  time  rec  c 
consideration.  The  location  of  ceiling  outlets  in  >  ' 
rooms  and  in  main  lobbies  depends  very  largely  upoi  '■■ 
designs  of  the  ceilings  and  other  architectural  featun"'' 
these  spaces.  As  far  as  is  practicable  ceiling  outlet.'  r; 
located  in  the  centers  of  squares. 

It  is  considered  that  approximate  uniform  illumin.  '. 
is  obtained  when  the  distance  between  the  outlets  is  (  ■' 
to  twice  the  height  of  the  lamps  above  the  plane  of  '■ 
mination,  using  reflectors  which  direct  the  greatest 
tion  of  the  light  downward  within  an  angle  of  60  deg. 
the  vertical  and  with  the  maximum  apparent  candle-o  ' 
at  about  45  deg.  from  the  vertical. 

Outlets  near  beams  are  located  a  sufficient  distance  •■ 
the  beam  to  admit  of  the  placing  of  a  standard  4-in.  0  <^^; 
box,  and  if  the  beam  projects  below  the  ceiling  the  o' 
is  located  a  minimum  of  10  in.  from  the  outer  edge  of  1 '' 
flange.  If  a  beam  is  directly  over  a  necessary  or  ver\  1- 
sirahle  location  for  an  outlet,  an  effort  is  made  to 
structural  engineers  substitute  two  channels  with  a  l] 
space  between  the  same  for  the  single  beam.  Outletf"' 
not  placed  within  6  in.  of  heating  mains  or  other  1 -• 
piping.  A  ceiling  outlet  is  not  located  in  front  of  ai  '■ 
ward  projecting  revolving  door  unless  the  edge  of  '<' 
roof  over  the  door  is  at  least  3  ft.  from  the  center  lin  ^ 
the  lobby. 

Ceiling  oittlets  are  not  placed  on  skylight  frames  ui  ss 
necessary:  if  such  is  the  case,  special  construction  of '^ 
frames  to  accommodate  the  piping,  gas  and  electric,  t- 
lets,  boxes,  canopies,  etc.,  is  obtained  from  the  architec 

Combination  ceiling  outlets  are  not  used  where  the  1  ■ 
ing  heights  are  less  than  8  ft.  6  in. 
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standard  height  of  bracket  outlets  is  7  ft.  above  the 

'.lit  iti  court  rooms  the  bracket  outlets  are  frequently 

piaiil  higher  than  7  ft.  above  the  floor.     Bracket  outlets 

are  'cated  so  that  the  fixture  canopy  will  rest  on  a  smooth 

.    surface  not  less  than  5^/.  in.  wide.     Bracket  outlets 

vided  over  each   wiiulow   in   the  i)ost-ol1ice   screen. 

two  windows  are  quite  close  together,  in  wiiich  case 

:tlet  will  serve  both  windows.     Bracket  outlets  are 

r.l  on  the  lock-box  section  also,  on  the  basis  of  one 

:or  each  four  feet  to  six  feet  of  length  of  the  box 

-iipply  the  local  illumination  of  furniture  in  post-office 
,>m  bracket  outlet  boxes  with  covers  are  set  out 
exposed  on  the  basement  ceiling.  One  box  is  pro- 
.ir  each  300  sq.  ft.  of  floor  area,  and  each  box  is 
500  watts  in  calculation  of  wire  sizes.  Receptacle 
ior  local  illumination  are  placed  in  both  floors  and 
the  principal  offices  and  in  walls  of  all  office  rooms. 
:loor  outlets  are  located  on  the  center  line  of  the 
•nger  dimension,  and  one  floor  outlet  is  provided 
:i  250  sq.  ft.  of  floor  area  when  more  than  one  such 
-  needed.  Desks  are  generally  placed  so  as  to  re- 
maximum  amount  of  daylight,  and  this  guides  the 
:  of  the  locations  for  wall  outlets.  One  such  out- 
i.3ch  two  windows  of  the  average  office  is  provided 
onditions  indicate  the  need  of  a  greater  number. 
irder  and  registry  rooms  have  one  or  more  wall 
An  outlet  is  provided  in  each  elevator  and  lift 
1  located  at  the  center  of  travel  of  car. 
^'  receptacle  is  provided  at  each  end  of  the  judge's 
ui  a  plug  receptacle  is  also  provided  for  the  clerk's 
^racket  outlets,  which  are  placed  against  the  wall, 
^  ided  over  the  writing  desks  in  the  public  lobby. 
m  portable  lobby  desks  are  so  connected  that  the 
ip  of  a  floor  to  place  the  conduit  will  not  be  neces- 
inction  box  being  set  on  the  basement  ceiling  near 
Me  location  of  the  riser  to  the  desk  bracket,  and 
■ontal  run  of  conduit  from  the  box  to  the  desk 
exposed  on  basement  ceiling. 

liling  outlets  in  the  first-floor  lobby  are  supplied 
ist  two  circuits.  The  outlet  for  the  elevator  circuit 
cted  on  a  basement  circuit  which  supplies  outlets 
her  room.  The  special  junction  boxes  on  the  base- 
ling  are  connected  two  on  a  circuit,  or  in  case  there 
A  number  three  per  circuit.  The  branch  circuits 
lected  so  that  the  loads  on  the  two  sides  of  the 
re  circuit  will  be  approximately  balanced.  The 
:i  public  toilets  and  in  attics  are  connected  on  the 
circuits.  In  the  workroom  not  more  than  two 
utlets  are  connected  on  one  circuit.  Independent 
ire  provided  for  the  post-office  screen  outlets. 
'■:  in  the  lobby,  outside  entrance  outlets,  and  base- 
tlets  not  in  spaces  connected  with  the  post-office 
space  are  connected  to  a  tablet  in  the  lobby  or  the 
t.  The  outlets  for  the  lobby  desks  are  connected  to 
e  workroom  or  lobby  tablets. 

:rt  rooms  an  independent  circuit  is  provided  for 
•ts  at  the  judge's  and  clerk's  desks,  and  if  condi- 
]uire  two  circuits  are  run  to  each  ceiling  outlet. 
-'"  .i;  fixtures  at  each  entrance  are  in  general  connected 
on  ;separate  circuit,  but  where  the  fixtures  are  small' those 
at  ^e  two  entrances  are  connected  on  one  circuit.  Lead- 
coved  rubber  or  paper-insulated  wire  is  run  from  the 
junion  boxes  just  inside  the  wall  in  the  basement  to  the 
outior  lamps  at  the  main  entrances.  At  each  vault  in  the 
ouiing  a  plug  receptacle  is  provided  on  the  exterior  near 
tnexrk  side  of  the  door,  and  in  cases  where  the  vault  ex- 
cee  80  sq.  ft.  in  floor  area  a  ceiling  outlet  box  is  pro- 
vid^  in  the  vault  with  a  receptacle  just  inside  the  door 
so  ^at  the  inner  and  outer  receptacle  may  be  connected 
wit  a  flexible  cord  when  desired. 

Mtlets  are  provided- in  the  roof  space  or  attic,  as  judg- 
mefl,  dictates,  and  ample  illumination  is  provided  for  the 


overhead  sheaves  of  elevators.  The  outlets  in  the  base- 
ment and  machinery  spaces  are  located  as  judgment  dic- 
tates. Each  branch  circuit  is  controlled  by  a  double-pole 
knife  switch  located  on  the  distribution  tablet. 

Except  in  the  post-office  workroom  and  basement  and 
unfinished  attic  or  roof  spaces  all  ceiling  outlets  and  all 
bracket  outlets  located  over  9  ft.  above  the  floor  are  con- 
trolled by  snap  switches.  Snap  switches  are  of  the  single- 
pole,  flush  type,  and  are  set  5  ft.  above  the  floor,  and  those 
in  public  spaces  have  a  lock  attachment.  Snap  switches 
in  rooms  are  located  near  the  entrance-door  casing  on  the 
lock  side.  Large  rooms  which  have  two  entrance  doors 
from  the  corridor  and  more  than  one  ceiling  outlet  have 
a  snap  switch  at  each  entrance  door.  Switches  controlling 
large  spaces  and  long  corridors  are  frequently  placed  in 
gang  boxes,  but  not  more  than  three  switches  arc  placed 
in  one  gang  box.  Switches  are  not  located  in  partition 
walls  less  than  4  in.  thick,  and  are  .so  placed  that  the  face 
plate  will  rest  on  a  smooth  plane  surface. 

A  uniform-size  lo-amp  fuse  is  used  for  all  branch  cir- 
cuits; the  smallest  wire  in  lighting  fixtures  used  is  No.  16. 
The  sizes  of  fuses  for  feeders  and  subfeeders  are  selected 
to  correspond  to  the  carrying  capacity  of  the  wires,  which 
the  fuses  protect.  In  case  of  a  small  switch  controlling  a 
large  cable  the  size  of  the  fuse  is  adapted  to  give  protection 
to  the  switch. 


Letters  to  the  Editor. 

The  Relation  of  Temperature  to  Stream  Flow. 

To  the  Editor  of  the  Electrical  World: 

Sir: — In  following  your  recent  editorial  onmmcnts  on  the 
relation  of  deforestation  to  stream  flow,  as  brought  forth 
by  Professor  Mead's  Bulletin,  I  observe  that  no  particular 
emphasis  has  been  placed  on  t'.ie  relation  of  temperature 
to  floods.  But  this  factor  is  undoubtedly  one  of  the 
elements  of  the  problem,  although  not  perhaps  of  major 
importance. 

Under  average  conditions  the  flood  stage  occurs  during 
the  spring  of  the  year,  but  the  exact  time  of  occilrrence, 
the  intensity  and  the  duration  arc  uncertain.  At  this  point 
the  temperature  plays  its  important  part.  An  early  thaw, 
lasting  perhaps  a  week,  will  inevitably  swell  the  streams, 
without  regard  to  the  immediate  rainfall.  If  rains  occur 
at  the  same  time  the  effect  is  naturally  accelerated  and 
usually  the  flood  touches  a  higher  mark.  On  the  opposite 
hand,  a  long,  cold  spring  and  a  late  thaw  will  defer  the 
flood  perhaps  many  weeks. 

Of  course,  these  remarks  apply  to  a  climate  like  that  of 
our  middle  and  northern  belt,  which  includes  Wisconsin. 
The  spring  temperatures,  and  also  the  winter  temperatures, 
undoubtedly  account  to  some  extent  for  stream  flov,-  varia- 
tions which  are  difficult  to  explain  on  the  basis  alone  of 
rainfall.  Perhaps  we  can  go  even  farther  with  this  and 
study  the  proportion  of  rainfall  which  is  precipitated  as 
snow.  In  the  case  of  a  thaw,  it  is  reasonable  to  believe 
that  melting  snow  would  give  u])  water  at  a  faster  rate 
than  the  earth's  frozen  crust,  and  hence  the  crust  beneath 
the  snow  would  be  less  afifected  by  the  temperature,  and 
the  water  released  would  not  reach  the  subsoil,  but  pass  off 
largely  on  the  surface,  to  the  brooks  and  streams. 

Following  this  still  farther,  it  is  evident  that  deforesta- 
tion will  cause  the  snow-  to  melt  much  sooner  than  it  other- 
wise would,  as  anyone  knows  who  has  been  through  the 
forests  in  the  late  spring,  when  the  snow  in  the  open  has 
long  since  disappeared.  The  proportion  of  snowfall  varies 
from  year  to  year,  as  well  as  the  total  rainfall — another 
factor  in  this  fascinating  question. 

When  we  come  to  consider  all  the  probable  or  possible 
elements  which  determine  stream  flow  it  seems  likely  that 
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our  recorded  data  have  hitlierto  been  hardly  comprehensive 
enough  to  enable  us  to  settle  the  question.     Certainly  it 
demands  the  most  careful  study  and  research. 
Chicago,  III.  Frank  F.  Fowle. 


Depreciation 

To  the  Editor  of  Electrical  World: 

Sir: — Your  issue  of  Aug.  5  contains  a  very  timely  and 
interesting  article  on  "Depreciation,"  by  Mr.  H.  G.  Nutting. 

It  is  a  pleasure  to  note  that  Mr.  Nutting  has  adopted 
one  of  the  suggestions  of  my  recent  paper  on  the  subject 
of  "Depreciation,"  presented  at  the  convention  of  the 
American  Institute  of  Electrical  Engineers,  and  has  pub- 
lished exact  data  on  age  and  depreciation  of  physical 
property.  He  has  very  properly  been  careful  to  set  forth 
the  reasons  for  the  abandonment  of  the  property  referred 
to  at  the  ages  indicated.  It  is  worthy  of  comment  that  not 
in  a  single  instance  cited  is  any  clew  given  as  to  the  life 
of  boilers  or  engines  where  depreciation  is  due  merely  to 
age — his  example  of  "lack  of  capacity'"  being  depreciation 
due  to  inadequacy  or  obsolescence.  Another  conclusion  to 
be  drawn  from  a  study  of  Mr.  Nutting's  table  supporting 
the  observations  by  other  engineers  is  that  local  condi- 
tions and  individual  treatment  materially  affect  the  life 
of  apparatus. 

In  connection  with  depreciation  on  boilers  it  is  worth 
noting  that  out  of  a  collection  of  several  hundred  specific 
records  owned  by  the  writer  there  is  not  a  single  instance 
of  water-tube  boilers  having  been  abandoned  or  retired 
because  of  age;  and  out  of  152  fire-tube  boilers,  varying 
in  life  from  nine  to  thirty-four  years,  it  is  found  the  aver- 
age life  was  20.7  years.  The  great  variation  in  life  is  due 
to  methods  of  firing,  quality  of  water  used  and  system  of 
maintenance.  It  is  said  that  the  life  of  the  Scotch  type  of 
boilers  formerly  used  in  the  United  States  Navy  averaged 
about  seven  years,  this  briefness  of  life  being  due  to  the 
use  of  more  or  less  salt  or  brackish  water  and  irregular 
conditions  of  operation. 


Mr.  Nutting  gives  an  interesting  curve  showi;  l„ 
ideas  of  the  rate  of  depreciation  of  apparatus,  but  :  v,,) 
probably  find  few  engineers  who  are  ready  to  ace  t  h 
curve  as  the  correct  one.  Very  much  apparatus  d  i  n.,' 
increase  in  value  shortly  after  installation,  so  that  tl  point 
A  would  not  apply;  similarly,  much  apparatus  is  supped 
as  soon  as  its  regular  use  is  discontinued  and  thifnr, 
has  no  section  of  curve  B  C.     It  can  thus  be  safe  C' ■ 


Age  in  Years. 
Curve   Showing    Depreciation   of   Apparatus. 

eluded  that  no  general  curve  will  apply  to  each  parx 
type  of  apparatus. 

Mr.  Nutting  is  mistaken  in  his  statement  that  "thir 
tice  of  the  Wisconsin  Railroad  Commission  in  ma  i-. 
valuation  does  not  use  the  straight-line  method,  but  ;i 
'a  4  per  cent  compound-interest  depreciation  curve'.', 
Wisconsin  commission  frequently  uses  the  "straig-! 
method" — for  example,  in  estimating  the  rate  of  de  'c 
tion  of  the  electrical  plant  of  the  Madison  Gas  &  I" 
Company.  He  is  correct  in  calling  attention  to  th.  •■ 
that  the  said  commission  modifies  the  amount  of  de  • 
tion  for  given  age  according  to  the  condition  of  the  >; 
ratus. 

Nexv  York.  Henry  F  ■ 


Digest  of  Current  Electrical  Literature 

ABSTRACTS  OF   THE   IMPORTANT  ARTICLES    APPEARING    IN    THE    ELECTRICAL    PERIODICAL     PRESS    OF   THE   WOR 


Qenerators,  Motors  and  Transformers. 

Effect  of  Short-Circuit  Armature  Currents  Under  the 
Brushes  in  Interpole  Motors. — E.  Rosenberg. — In  inter- 
pole  direct-current  motors  hunting  troubles  may  occur  if 
the  motor  is  working  with  a  weak  field,  for  instance,  in 
motors  for  a  wide  range  of  speed  which  is  obtained  by  shunt 
regulation.  The  author  agrees  with  the  explanation  of 
R.  Pohl  that  the  hunting  phenomenon  is  due  to  the  short- 
circuits  under  the  brushes.  He  first  discusses  the  magnetic 
effect  of  the  brush  currents  in  machines  without  inter- 
poles.  It  has  a  demagnetizing  effect  when  the  machine 
runs  as  a  generator  and  strengthens  the  primary  field  when 
the  machine  runs  as  a  motor,  while  the  cross-magnetizing 
armature  reaction  is  the  same  whether  the  machine  runs 
as  a  generator  or  a  motor.  The  magnetic  influence  of  the 
short-circuit  currents  under  the  brushes  can  be  very  con- 
siderable, and  is,  to  a  large  degree,  dependent  upon  the 
speed,  the  reactance  of  the  short-circuited  coils,  width  of 
the  brush  and  actual  contact  surface  of  the  brush.  In 
consequence  of  the  last-named  item,  the  mechanical  con- 
dition of  the  commutator  is  of  great  importance,  and  hence 
it  is  possible  that  high  mica,  a  high  bar  or  a  rough  com- 
mutator surface  influences  the  magnetic  conditions  of  a 
machine  to  a  considerable  degree.  The  author  then  dis- 
cusses interpole  machines.     A  commutating  pole  of  ideal 


proportions  could  produce  an  ideal  commutation,  n ! 
a  reversal  of  the  current  in  the  no-load  neutral.  If  th 
mutating  pole  is  too  weak  the  reversal  of  the  curre: 
be  delayed,  and  therefore  the  action  of  the  brush  ci 
will  be  the  same  in  quality,  if  not  in  quantity,  as  t 
a  machine  without  commutating  poles.  However, 
commutating  pole  is  too  strong  the  current  revers; 
take  place  before  the  no-load  neutral  is  reached, 
case  of  a  generator  the  main  field  will  be  strengtl 
m  the  case  of  a  motor  the  main  field  will  be  weaker 
the  brush  currents  due  to  a  strong  commutating  pole, 
first  assertion  explains  the  well-known  fact  that  it  is 
ble  with  proper  brush  position  to  obtain  a  level  compoi 
overcompound  characteristic  in  a  shunt  machine  with 
mutating  poles  even  when  the  brushes  are  fixed  i 
no-load  neutral.  Very  often  the  compounding  act 
falsely  attributed  to  the  direct  action  of  the  commu 
pole.  This  would  offer  an  explanation,  first  of  all 
for  a  brush  position  with  a  backward  lead,  for  01 
this  case  does  the  commutating  pole,  having  the  pc 
of  the  main  pole  following  it  in  the  direction  of  ro 
and  being  series-excited,  support  the  main  pole.  0 
ering,  however,  that  commutating  poles  are  very  oft 
such  a  small  cross-section  that  the  total  flux  going  th 
them  is  only  a  few  per  cent  of  the  main  flux,  and  1 
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cofxiund  cliaracieristic  can  be  obtained  even  witli  brushes 

in  ie  no-load  neutral,  it  is  clear  that  the  direct  action  of 

th<  ommutatint;  pole  is  not  a  sutlicicnt  explanation,  whereas 

•  I-    rion  of  the  brush  current  ampere-turns  working  on  the 

i^'netic    mass   of   the   main    field    coil    explains    the 

i-non    fully.      With    regard    to    motors,    the    brush 

-  due  to  a  commutating  field  which  is  too  strong 

:iken    the    main    field.      If    the    commutating    pole 

« a  always  too  strong  and  the  brushes  were  in  the  no-load 

iieir.il,    then    such    a    motor    woukl    l)eliave    like    a    coni- 

poid-wound  motor  with  reversed  series  winding.    Now,  it 

is  isily  possible  that  a  commutating  pole   with  a  given 

nir'ier  of  turns   is   too   strong   with   small   currents   and 

i  ak  with  large  currents ;  also,  that  it  is  too  strong 

speeds  and  too  weak  for  high  speeds.    The  change 

relative  value  of  the  commutating  field  is  partic\i- 

.irked    if   the   commutating   pole    has    considerable 

and   has    a    small    section.      For    lower    currents 

,  critical  current  therefore  the  main  motor  field  is 

t'd.    for    higher    currents    strengthened.      Such    an 

e  is  very  apt  to  set  up  hunting.     In  every  motor, 

~c.  slight  oscillations  of  current  occur  all  the  time. 

of  the  small  oscillations  in  the  impressed  emf,  due 

variations  in  the  load  torque,  even  if  the  motor  is 

with  a  practically  constant  load.     In  an  interpole 

if  the   current   is    for   a   moment    smaller   than   it 

>  be,  the  commutating  field  will  be  too  strong  and 

-h  currents  will  weaken  the  main  field,  thus  causing 

■r  to  speed  up.     With  the  reduced  field  the  motor 

e  considerably  more  current,  and  the  current  may 

ligh   that  the   commutating   pole   will   then   be   too 

vhich,  in  consequence  of  the   brush   currents,  will 

en  the  main  field  and  will  make  the  speed  come 

.  verv'  considerable  amount  when  the  action  starts 

,'ain.     There  are  several   remedies   for  the  hunting 

rpole  motors.     One  well-known  way  is  to  increase 

gap  in  the  main  field.     Another  means   is  to   set 

;shes   forward   in   the    direction   of    rotation.      This 

lowever,  is  only  applicable  in  non-reversible  motors : 

A-ard  brush  position   for  one  direction   would   turn 

ickward  position  for  the  other  direction  and  aggra- 

'  evil.     For  reversing  the  motors  the  brushes  have 

"pt  in  the  no-load  neutral,  and  then  it  is  important 

'    the    ratio    between    interpole    ampere-turns    and 

e    ampere-turns    as    low    as    ever    compatible    with 

mmutation.     For  this  purpose  the  air-gap  between 

e  and  armature  should  be  made  small,  the  pole  tip 

sliOrl  be  shaped  so  as  to   give   very   small   leakage   and 

the  lody  of  the   interpole   should   have   suflScient   section 

to  Icvent  saturation,  and  then  it  will  be  quite  possible  to 

con'iutate  with  a  slight  excess  of  interpole  ampere-turns. 

— Iii>i.  E'.ectrician,  Aug.  4. 

rests  Torque. — H.   Zipp. — The   author   refers   to  a 

liscussion  on  the  explanation  of  the  sudden  jump 

■r  when  an  induction  machine  passes  through  syn- 

n  from  lower  to  higher  speeds.     This  phenomenon 

n  used  for  separating  the  iron  losses  in  an  induction 

but  the  question  has  been  raised  whether  the  hys- 

torque  is  independent  of  the  slip  or  not.    The  author 

Jciaics   experiments    with    an    eddy-current    brake,    with 

bra-  disks  first  of  magnetic   and  then   of  non-magnetic 

nialrial.     They  prove  the  existence  of  a  hysteresis  torque 

ind'endent  of   the    speed.      .\t    synchronism    this    torque 

ma;  have   any    value    between    a    positive    and    negative 

maiTium  according  to  the  instantaneous  position  of  the 

fotc  in  the  field  at  synchronism.— £/(?it.  Zeit.,  July  6. 

Mutilation  of  Machinery. — A  note  on  a  British  patent 
of  5;mens  Brothers  Dynamo  Works,  Ltd.,  and  C.  A.  B.  D. 
Ko«|gen  (8392,  July  27).  an  arrangement  for  ventilation 
of  'generator  of  the  turbo  type,  consisting  of  the  combi- 
natn  of  three  fans  on  the  rotor  for  forcing  air  through 
the'tator  air  ducts,  drawing  air  through  the  rotor  air 
durand  also  through   the   air-gap.     A   partition   within 


the  generator  separates  the  air  discharged  from  tlie  sialor 
ducts  from  that  discharged  from  the  rotor  ducts  and  the 
air-gap. — Lond.  Elcc.  Eiii^'ing.  .■\ug.  3. 

Stray  Fields  of  Transformers. — F.  Niethammer  and  E. 
SiECEL. — The  authors  discuss  the  leakage  fields  of  regu- 
lating transformers  in  which  more  or  less  secondary  coils 
can  be  disconnected,  such  as  are  in  use  on  single-phase 
locomotives.  The  stray  fields  are  discussed  for  different 
designs  of  these  transformers. — Elek.  u.  Masch.  (Vienna), 
May  21. 

Circular  Diagram.- — C.  F.  Guilbert. — The  conclusion  of 
his  theoretical  paper  on  the  circular  diagram  of  single- 
phase  induction  motors,  giving  a  numerical  example. — La 
Lumiere  Elec,  July  I. 

Lamps  and   Lightin;;. 

Fhotomctric  Flame  Standards. — W.  I.  A.  Butterkielu. 
J.  S.  Haldane  and  a.  p.  Trotter. — A  paper  presented  to 
the  International  Photometric  Commission  at  Zurich,  giving 
a  record  of  a  research  on  the  corrections  for  the  effects 
of  atmospheric  conditions  on  photometric  flame  standards. 
The  principal  results  may  be  summarized  as  follows:  The 
curve  connecting  air  pressure  and  correction  factor  is  for 
the  Harcourt  lamp  nearly  a  straight  line  for  the  range  from 
700  mm  to  850  mm  and  shows  that  within  these  limits 
the  light  increases  or  decreases  by  I  per  cent,  with  an 
increase  or  decrease  respectively  in  pressure  of  12.5  mm; 
that  is,  that  a  variation  of  10  mm  in  pressure  is  attended 
by  a  variation  in  the  same  sense  of  0.8  per  cent  in  the 
light  afforded  by  the  lamp.  The  curve  of  the  Hefner 
lamp  is  likewise  nearly  a  straight  line  for  the  range 
between  700  mm  and  850  mm  and  shows  that  within  these 
limits  the  light  increases  or  decreases  by  i  per  cent  with 
an  increase  or  decrease  respectively  in  pressure  of  25  mm ; 
that  is,  that  a  variation  of  10  mm  in  pressure  is  attended 
by  a  variation  in  the  same  sense  of  0.4  per  cent  in  the 
light  afforded  by  the  lamp.  Sets  of  observations  on  the 
Harcourt  lamp  showed  that  a  change  solely  in  the  tem 
perature  of  the  air  from  8  deg.  C.  to  over  20  deg.  C. 
had  no  definite  effect  on  the  light  afforded,  but  the  light 
of  both  the  Harcourt  and  Hefner  lamps  decreases  by  i 
per  cent  for  an  increase  of  0.16  per  cent  in  the  aqueous 
vapor  in  the  air,  so  that  an  increase  of  i  per  cent  in  the 
aqueous  vapor  in  the  air  is  attended  by  a  decrease  of 
6.25  per  cent  in  the  light  of  the  lamps.  It  was  also 
found  that  i  per  cent  decrease  in  the  light  of  the  Har- 
court lamp  was  caused  when  approximately  0.035  per  cent 
of  carbon  dioxide  was  present  in  the  air,  and  in  the  light 
of  the  Hefner  lamp  with  0.045  per  cent  present. — Lond. 
Elec.  Eng'ing,  Aug.  3. 

Generation,   Transmission   and    Distribution. 

Transformation  from  Two-Phase  to  Three-Phase. — G. 
Rasch. — A  paper  describing  and  comparing  nine  different 
methods  for  transforming  three-phase  currents  to  two- 
phase  currents.  The  diagrams  are  given  in  Figs.  I  to  9. 
Fig.  I  shows  the  so-called  Scott  system.  Fig.  2  shows  the 
system  of  Meyer,  which  is  very  similar  to  that  of  Scott. 
Two  single-phase  transformers  are  used,  the  primary  wind- 
ings being  arranged  in  the  same  way  as  in  the  Scott 
system.  One  free  end  of  the  secondary  winding  of  tran.- 
former  II  is  connected  to  the  center  of  the  secondary  wind- 
ing of  transformer  I.  While  in  Figs.  l  and  2  two  single- 
phase  transformers  are  used,  one  three-phase  transformer 
is  employed  in  the  method  of  Arnold,  shown  in  Fig.  3. 
Standard  star  connection  is  used  on  the  primary  side.  The 
secondarv  winding  of  each  phase  consists  of  two  coils  of 
m,  —  m„  and  m,  turns  respectively.  But  while  the  two 
coils  of  »i,  —  m„  turns  are  placed  each  on  a  separate  core, 
the  two  coils  of  m„  turns  are  placed  together  on  the  third 
core.  In  this  case  wto  =  0.52  m,V,-^V,  and  m,  =  1.93 
my^-^V^.  In  the  next  four  arrangements  auto-trans- 
formers are  used.     Fig.  4  shows  the  direct  application  of 
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the  Scott  system  to  auto-transformers.  In  Fig.  5  the  two- 
phase  circuits  are  connected  to  the  terminals  /(',  V  and  VI. 
The  circuits  //  5'  and  ///  6'  are  divided  at  the  points  IV 
and  /■  respectively,  in  the  ratio  of  i — b^-b,  while  the 
winding  I  S  is  divided  at  point  VI  in  the  ratio  of  i  —a~a 


is  applicable  only  as  long  as  the  ratio  of  the  transfaia. 
tion  of  the  voltages  F,  -f-  F,  is  not  more  than  0.866.  But 
if  the  auto-transformer  I  S  is  replaced  by  a  two-coil  ins- 
former,  as  shown  in  Fig.  8,  the  transformation  ratii  nnv 
be   raised   to   unity.     Moreover,   in   this   case  a  threivir 
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Figs.   1,  2  and  3— Diagrams  Showing  the  Scott,   Meyer 


Arnold    Systen 


of   Transfer 


ation    Respectively. 


POWER    IN    KVA   FOR  V, 


where  b  =  1.414  F, -f- F,  and  0  =  0.517  V.-^V^.     Another      system  may  be  used  on  the  secondary  side,  while  in 
arrangement   is   shown   in    Fig.   6,   in   which   a  =  1—0.816      four  wires  are  required.     Finally   Fig.  9  shows  a  11 

of  the  Allgenieine  Elektricitats  Gesellschaft.    The  pri  - 

equations  are  given  for  all  the  different  systems,  toj ; 

with  vector  diagrams.     In  all  cases  the  influence  of  £  u 

balanced  secondary  load  on  the  primary  system  is  the  -^ 

The  primary   currents   differ   less   from   each  other  i 

cents  than  do  the  secondary  currents.     The  utilizati 

the  material  is  very  different  in  the  different  method 

aside  from  the  first  three  cases  it  depends  very  mu 

the  ratio  of  transformation.     Designs  which  yield  ic 

at  normal  operation  can  be  used  for  an  apparent 

given  in  the  accompanying  table. 

For  high   ratios  of  transformation  that  arrangemi 
Fig.  4  appears  therefore  to  be  most  valuable,  while  f( 
V,~V^,   &  =  0.816   V^-^V^,   c  =  1  —  1. 115    V,^V.^,   d=      ratios  of  transformation  Fig.  9  is  the  best;  the  lattc 
2.23  V,^V^  —  I.     A  method  of  transforming  three-phase      is  preferable  for  values  of  V,-^  V^  between  0.866  and  :• 
into   two-phase   currents   by   two    single-phase   auto-trans-      — Elek.  Zeit.,  July  13  and  20. 
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Figs.   4,   5   and   6 — Application   of  Above   Systems   to   Auto-Transformers. 


formers  is  shown  in   Fig.  7.     In  this   case  0  =  1. —  i.iiS  Vibrating   Wires  and  the  Measurement  of  Distan 

V,~V^,  />  =  0.816  V,-^V^,  c  =  0.299  V,-^V^.     The  last      C.  A.  Smith.— The  propagation  of  transverse  waves 


C^^^^;p;^% 


ig.   7 — Three-Phase  to   Two-Phase   Transfer-        Fig.    8 — Arrangement    of    Scott    System    with    Two-    Fig.    9 — Scott    System   Ar ' 
mation.  Coil   Transformer.  for    Low    Transformat  • 

two  arrangements  use  transformers  which  could  be  called  a    stretched    wire    is   given   by   the    formula  v=  \ ' 

neither  normal  transformers  with  two  windings  nor  auto-  where  v  is  the  speed,  T  the  tension  applied  and  m  the  > 

transformers.     In  Fig.  4  the  application  of  the  Scott  con-  of  unit  length  of  the  wire.     On  this  the  author  b.  ■ 

nection  to  auto-transformers  was  shown,  but  this  method  method    for   measuring   distances    which    is   accural  < 
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imp^    It  should  have  an  application  to  the  nieasurenieiit 

;,ces   between    poles    or    wire    supports    when    the 

inaccessible,    especially    where    they    pass    over 

gorges  and  over  water  or   swamps.     If  a  wire 

;  on  both  ends  is  struck  or  plucked  near  one  end 

rse  wave  results  which  travels  at  a  uniform  speed 

-tant  end.    On  reaching  the  far  end  it  is  reflected 

luies    to    traverse    the    wire    to    and    fro    several 

A  ays   maintaining   the    same   velocity,   but    gradu- 

s;  in  amplitude.     1  f  the  e.xact  time  in  seconds  is 

which   the  pulse   reaches   the  distant   end,   also 

■n  applied  to  the   wire,   and   its   weight   per   unit 

IS  easv  to  calculate  the  length  of  the  wire  accord- 

L   above  fornnda.     The  method   is  carried  out  as 

An    accurate    dynamometer    is    attached    to    one 

•0  wire,  which  need  not  be  cut.  and  with  it  the 

■iwn  up  to  several  tensions,  which  are  noted.    At 

cm  the  wire  is  struck  at  a  convenient  distance 

Iraw-tongs  attached  and  the  exact  time  observed 

[h  return  wave  to  reach  the  experimenter's  hand 

ic  wire.     This  time  interval  is  divided  by  ten  to 

me  taken  for  the  wave  to  travel  in  one  direction. 

h-second  watch  is  best  suited  for  this  purpose. 

ean  of  several  readings  should  be  taken  at  each 

d  noted.     If  these  readings  are  then   plotted  as 

T  and  /.  on  squared  paper,  a  curve  of  the  shape 

;g.  10  will  be  obtained  if  carefully  drawn.     Then 

'ee  points  a,  b  and  c  well  spaced  along  the  curve 

the  correct  distance   in    feet  between   the  poles 

Iculated   from   the   following   empirical   formula 

g  it  to  the  three  pairs  of  values  thus  found  and 

ng     the     mean      of     the      results.        D  =  t'X 


f'ia-   10— Wave   Curve  for   No.    14   Iron    Wire. 

°.   where    /    is    the    time    of    outward    wave;    c 

a  constant;  w  is  the  weight  of  i  ft.  of  the  wire 

to  four  significant  figures.     Still  more  accurate 

"'  be  had  if  logarithms  of  the  tension  and  time  are 

^tead  of  the  natural  numbers.     In  this  case  there 

s  o^itned  a  straight-line  curve.     The  factor  of  greatest 

mpor  lice,  and  the  one  which  requires  close  attention,  is 

he  re  ling  of  time.     As  a  converse  measurement  to  dis- 

ance  .  the  same  method,  if  the  exact  distance  be  known 

n  fee  the  tension  of  a  given  wire  can  be  closely  calcu- 

*ted,  jndering  a  dynamometer  unnecessary,  bv  the   fol- 

owinj  expression :    T   in    pounds  =  wX  (D/t)''"  ^  30.3. 

rhe  ahor  found  that  the  tension  thus  determined  agrees 

"fithin;  per  cent  always,  with  an  average  of  2  per  cent 


above  or  below  the  actual  values  given  by  the  dynamom- 
eter.—Lond.  Jilcc.  Rczictc.  July  28. 

HydrocU-clric  Plant. — .\  detailed  description  of  the  Gosau 
plant  in  Tyrol,  which  utilizes  the  falls  of  the  Traun  River. 
The  falls  are  developed  in  five  different  steps.  The  first 
station  contains  two  turbines  each  of  1500  hp,  the  second 
one  one  turbine  of  800  hp,  the  third  three  turbines  of  1500 
hp  each,  the  fourth  one  turbine  of  1500  hp  and  the  fifth 
four  turbines  of  2000  hp  each  and  two  turbines  of  6000 
hp  each.  One  of  the  latter  is  used  as  reserve.  The  total 
rating  will,  therefore,  be  23,800  hp.  The  four  turbines  of 
2000  hp  of  the  fifth  station  have  been  in  operation  since 
December,  1910,  and  the  plant  is  working  satisfactorily. 
Each  turbine  is  coupled  to  a  1900-kva,  5250- volt,  three- 
phase  alternator.  The  transmission  voltages  are  25,000 
and  43,500.  The  plant  is  working  in  parallel  with  the 
Traun  plant  at  a  distance  of  36  miles  (60  km).  The  far- 
thest distance  of  the  consumers  from  the  Gosau  plant  is 
67  miles  (112  km). — Hick.  it.  Mascli.  (X'ienna),  July  2,  9 
and   16. 

Speed  Regulation  in  Three-Phase  Systems. — H.  von 
Saaf. — An  illustrated  paper  read  before  the  Electrical  So- 
ciety of  Vienna  on  the  different  methods  of  speed  regulation 
in  three-phase  systems  and  their  application  in  mines  and 
metallurgical  works.  The  cascade  connections  of  the  in- 
duction motor  and  the  three-phase  commutator  motor  or 
rotary  converter  can  be  used  for  regulating  large  motors 
which  revolve  in  one  direction  only.  The  Deri  motor  and 
the  combination  of  two  Deri  motors  to  a  double-commu- 
tator motor,  which  forms  a  uniform  load  on  all  three 
phases  of  a  three-phase  system,  are  used  for  reversing 
operations,  especially  in  cases  in  which  the  brake  effect 
is  to  be  utilized  and  for  smaller  operations  with  a  wide 
limit  of  speed  regulation.  For  the  latter  purpose  the 
three-phase  series  motor  may  also  be  used  and  it  is  also 
well  applicable  for  reversing  operations,  especially  those  of 
small  loads. — Elek.  u.  Masch.  (Vienna),  June  4  and  18. 

Electricity  in  Mines. — -An  illustrated  description  of  the 
electric  equipment  of  the  Sneyd  Colony  in  Burslem,  Eng- 
land. The  installation  is  of  interest  because  from  very 
small  beginnings  it  was  gradually  enlarged  to  an  output 
of  1000  kw  on  account  of  satisfactory  working. — Lond. 
Electrician.  .\ug.  4. 

Steam  Turbines. — H.  Zoelly. — A  paper  illustrated  by 
diagrams  presented  at  a  recent  meeting  of  the  (British) 
Institution  of  Mechanical  Engineers  at  Zurich.  The  author 
gives  a  historical  account  of  the  progress  in  theory  and 
practice  made  in  the  design  of  the  type  of  steam  turbine 
that  bears  his  name.  He  also  shows  how  certain  details 
must  be  modified  in  accordance  with  the  work  the  turbine 
is  likely  to  be  called  upon  to  do. — Lond.  Electrician,  Aug.  4. 

Diesel  Oil  Engine. — F.  Schcbelek. — .\  paper  read  at  the 
recent  meeting  of  the  (British)  Institution  of  Mechanical 
Engineers  in  Zurich.  The  author  gives  a  short  survey  of 
the  practical  development  of  the  Diesel  engine  up  to  the 
present  time  and  its  application  to  various  forms  of  driving. 
— Lond.  Electrician.  Aug.  4. 

Traction. 

Single-Phase  Locomotive. — An  illustrated  description  of 
the  single-phase  locomotive  built  by  the  Allgemcine  Elek- 
tricitats  Gesellschaft  for  the  Compagnie  du  Midi,  of  France. 
The  two  motors  and  the  main  transformer  are  arranged  in 
the  center  of  the  locomotive.  Two  Winter-Eichbcrg  motors 
are  employed,  each  having  an  hourly  rating  of  800  hp.  They 
have  fourteen  poles  and  are  excited  through  the  rotors.  All 
brushes  are  conveniently  accessible  owing  to  the  open  form 
of  construction  adopted  for  the  motors.  The  stators  are 
wound  with  a  single-phase  lap  winding.  At  high  speeds 
the  portion  of  this  winding  which  lies  in  the  reversing  zone 
is  connected  to  a  part  of  the  exciter  transformer  circuit  by 
means  of  special  contacts,  in  order  to  insure  good  commu- 
tation at  these  speeds.      The  stators  are  rigidly  bolted  to 
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strong  cross  girders.  The  rotors  run  in  amply  dimen- 
sioned bearings  having  pad  lubrication.  The  bearings  arc 
not  directly  connected  to  the  stators,  but  are  bolted  to  the 
longitudinal  girders  on  the  lower  frame.  In  order  to  allow 
convenient  access  to  the  commutators,  no  bearing  shields 
are  used.  The  frames  are  stiffened  at  the  bearing  by  steel 
castings  which  are  riveted  to  the  locomotive  framework. 
Within  speed  limits  of  30  km  to  55  km  (18.6  miles  to  34 
miles)  per  hour  energy  can  be  returned  to  the  line  when 
traveling  on  down  grades. — Lond.  Electrician,  Aug.  4. 

Electric  Traction  in  Sivitserland. — E.  Huber-Stockar. — 
.\  paper  read  at  the  recent  meeting  of  the  British  Institution 
of  Mechanical  Engineers  in  Zurich.  The  author  deals  with 
the  reasons  why  electric  traction  has  not  made  as  much 
progress  in  Switzerland  as  was  expected  because  this  was 
one  of  the  earliest  countries  to  adopt  electric  locomotion. 
He  also  gives  full  details  of  the  various  railways  at  present 
being  electrically  worked  in  Switzerland  and  finally  of  two 
schemes  that  have  been  prepared  for  the  electrical  opera- 
tion of  the  St.  Gotthard  Railway.  A  list  is  given  of  the 
sixteen  electrically  operated  railways  in  Switzerland,  of 
whicTi  seven  use  direct  current,  six  single-phase  current  and 
three  three-phase  current.  The  scheme  for  the  St.  Gott- 
hard Railwav  proposes  single-phase  alternating  current 
with  a  frequency  of  15  cycles  and  a  voltage  of  15,000  for 
the  supply  to  sections  immediately  adjacent,  and  of  perhaps 
45,000  volts  for  transmission  to  transformer  substations 
delivering  energy  to  the  sections  remote  from  the  generating 
station.  Two  or  three  generating  stations  will  be  required. 
— Lond.  Electrician,  Aug.  4. 

Installations,  Systems  and  Appliances. 

Electric  Industry  of  Austria. — E.  Honigmann. — The  de- 
velopment of  electrical  industries  in  Germany  as  well  as  in 
Austria  has  taken  place  essentially  in  the  ten  years  from 
1900  to  igio.  In  1900  there  were  in  Germany  652  central 
stations  with  a  total  rating  of  230,000  kw.  In  1910  there 
were  2260  stations  with  a  rating  of  2,140,000  kw.  The  total 
number  of  plants  now  existing  in  Germany  is  estimated  as 
50,000  with  an  aggregate  rating  of  6,500,000  kw  and  a 
yearly  production  of  7,000,000,000  kw-hours.  In  Austria 
there  were  at  the  end  of  1899  o"'y  '66  stations  and  in  1910 
there  were  675  with  an  aggregate  rating  of  295,000  kw. 
In  the  city  of  Vienna  there  were  in  1900  three  stations 
owned  by  companies  with  1,102,000  connected  lamps  and 
producing  27,500,000  kw-hours.  Now  there  is  only  one  sta- 
tion owned  by  a  company  with  432,000  connected  lamps 
and  producing  8,400,000  kw-hours,  and  besides  this  the 
municipal  central  station,  which  supplies  energy  for  lamps 
and  motors  (not  including  traction),  produces  44,421,000 
kw-hours,  the  connected  lamps  numbering  2,077,000.  The 
receipts  of  the  three  privately  owned  companies  in  1900 
were  $1,115,000,  while  the  receipts  of  the  municipal  station 
in  1909  were  $4,760,000.  The  receipts  of  the  one  station 
owned  by  a  company  were  $780,000.  In  1900  there  were  in 
Austria  twenty-three  electrical  stock  companies  with  a  total 
capital  of  $29,000,000.  At  present  there  are  fifty-one  elec- 
trical stock  companies  with  a  total  capital  of  $33,000,000, 
but  this  does  not  include  the  Vienna  municipal  central  sta- 
tion and  street  railways,  in  which  alone  $48,000,000  is  in- 
vested. In  1900  there  were  twenty-one  electric  tramways 
with  a  total  track  length  of  68  miles  (115  km).  Now  there 
are  fifty  electric  tramways  with  a  total  length  of  506  miles 
(843  km).  Detailed  tables  are  given  of  the  imports  and 
exports  of  electrical  machinery  into  and  from  Austria. — 
Elek.  ti.  Masch.  (Vienna),  June  25,  July  2  and  16. 

Domestic  Uses  of  Electricity. — G.  Dettman. — Continua- 
tions of  his  very  long  illustrated  paper.  The  author  en- 
deavors to  show  that  the  prevailing  idea  that  electric  cook- 
ing is  too  expensive  is  all  wrong.  He  emphasizes  the  clean- 
liness, simplicity  and  other  advantages  of  electric  cooking 
in  great  detail  and  then  gives  figures  from  his  own  t-xperi- 
ence,  comparing  the  costs  of  cooking  with  gas  and  elec- 


tricity. With  a  rate  of  2.5  cents  per  kw-ho  for 
energy  for  cooking  and  10  cents  for  light,  electric  dkinp 
is  found  to  be  cheaper  than  cooking  with  gas  if  tli  -uijjf 
meter  costs  3  cents  (1000  cu.  ft.,  84  cents).  If  t  |;if. 
hour  for  cooking  costs  4  cents  electric  cooking  is  soi  what 
more  expensive  than  gas  cooking  for  the  same  cost  03$. 
Results  of  electric  cooking  experiments  are  giver  Tht 
application  of  electricity  for  heating  rooms  (especi  v  by 
electric  heating  rugs),  for  electric  flatirons  and  rlinj 
irons  is  also  dealt  with.  The  paper  is  to  be  concli.v! 
Elek.  Zeit.,  July  13  and  20. 

Electricity  on  Shipboard. — The  conclusion  of  thr.H 
trated  article  on  the  electric  equipment  of  the  stea^h 
Olympic  and  Titanic.     In  the  present  instalment  t  >■ 
of  electric  power  for  operation  of  the  winches  and 
of  the   accessory   power   gear   and  in   connection  w 
ventilating  and  heating  system  is  described.    The  sysi 
electric  clocks,  telephones  and  the  wireless  telegraph 
ment  is  also  outlined. — Lond.  Electrician,  Aug.  4. 

Osonizers  for  Ventilating  Houses. — J.  B.  C.  Kers'  <• 
The  article  discusses  the  use  of  ozonizers  for  ven 
and  similar  purposes  as  a  useful  day  load  for  centf 
tions.     A  review  is  given  of  ozonizers   made  by  d  ■ 
companies. — Lond.  Elec.  Review,  Aug.  4. 

Wires,  Wiring  and  Conduits. 

Fuses. — E.  Jasse. — A  continuation  of  his  former -j 
on  the  theory  of  fuses.     If  the  heat  given  off  by  the  ■ 
assumed  to  be  constant  and  not  to  vary  with  the  te  r 
ture,  the  theory  shows  that  the  time  constant  and  tl  t; 
temperature   would   become   infinitely  great   for  a   n 
critical  current.     The  author  now  shows  that  if  the  " 
assumption  is  made,  that  the  heat  given  off  by  the  f : 
creases  with  the  temperature,  the  theory  gives  finite  i 
for  time-constant  and  final  temperature  for  any  c  ^  • 
Finally,  the  effect  of  self  induction  on  the  time  of  fu  11. 
short-circuit  tests  is  investigated  and  it  is  found  t' 
time  of  fusing  is  increased  approximately  by  1,5  tir 
electric  time-constant. — Elek.  u  Masch.  (Vienna),  \ 

Electrophysics  and  Magnetism. 

Electric  Resistance  of  Pure  Metals  at  Very  Lou 
peratures. — H.   Kamerlingh   Onnes. — An  account 
periments  in  which  the  author  measured  the  temp 
of  pure  metals,  especially  gold  and  mercury,  at  the  te  >• 
ture  of  liquid  helium.     The  former  conclusion  that 
sistance  of  pure   gold  vanishes  at  liquid  helium  te  >■ 
tures  is  greatly  strengthened.     Extensive  experimen'  ■> 
made  with  pure  mercury.     The  value  of  the  mere: 
sistance   used   was    172.7   ohms    in   the   liquid   condi  i 
o  deg.  C.     At  4.3  deg.  C.  on  the  Krypton  thermome ' 
had  decreased  to  0.084  ohm  and  at  3  deg.  C.  on  the  Y  v 
thermometer    it    had    fallen    below    0.000003   ohm.-  ' 
Electrician,  Aug.  4. 

Equalizing  Currents.- — C.  Richter. — A  long  and  t 
mathematical  paper  in  which  the  author  gives  some  . "" 
fundamental  formulas  for  equalizing  currents  (Au;  ■ 
strome)  ;  that  is,  currents  which  equalize  some  e^t 
difference  in  the  conditions.- — Elek.  u  Masch  (V'l' 
June  18  and  25. 

Ions  in  Cases. — J.  S.  Townsend.— A  paper  cri 
the  conclusion  reached  in  a  recent  paper  of  R.  A.  N 
and  H.  Fletcher  that  no  ions  with  double  charges  a 
duced  in  a  gas  of  primary  or  secondary  Rontgei 
The  present  author  thinks  that  the  experimental  e 
is  in  general  entirely  in  favor  of  supposing  that  such 
charges  exist. — Phil.  Mag.,  July. 

Electrostatic  Lines  of  Force. — D.  N.  Mallik.— A 
matical  paper  describing  a  new  and  simple  geon 
method  of  drawing  the  lines  of  force  due  to  givei 
charges. — Phil.  Mag.,  July. 

Units,  Measurements  and  Instruments. 

Measuring  and  Control  Instruments. — D.  Bercovi^ 
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.ftpe|read  before  the  Vienna  Electrical  Society  on  various 
■  new  leasuring  and  control  instruments  made  by  the  Paul 
Mey  Company.  An  instrument  for  inspecting  lightning- 
rod  stallations  is  first  discussed.  It  is  used  for  measuring 
the  sistance  between  the  lightning  rod  and  the  eartli.     A 


En 


^ 


FIC  11— simplest  Kind  of 
Umlig  Device  for  Light- 
ing   italUtlon. 


Fig.  12— Limiting  Device 
for  Currents  of  from  3  Amp 
to  12  Amp. 


'<■  ••!    ilion  of  this  instrument   for  more  universal  use  for 
ig  resistances,  voltages,  currents  and  for  making 
n  tests  is  also  described.     Quite  a  number  of   in- 
itrai  Ills  are  then  described  for  use  in  lighting  installa- 
tion! n  which  a  flat  rate  is  used  and  the  consumer  is  to  be 

■    1  in  the  amount  of  power.     The  simplest  limiting 

•ihown  in  Fig.  ii.    The  coil  ni  of  an  electromagnet 

-eries  with  an  iron  rod  g  and  the  lighting  installa- 

le  iron  rod  g  is  contained  in  an  air-tight  tube  and 

:wo  mercury  cups  e  and  /.     When  the  current  rises 

le  maximum  value  which  the  consumer  is  allowed 

tie  iron  rod  g  is  attracted  by  the  electromagnet  and 

nt  connection  between  the  two  mercury  cups  is 

Then  the  iron  rod  falls  back  and  the  current  is 

,3in  and  so  on.     The  lamps  will  flicker  until  the 

-  decreased  below  the  maximum  limit  agreed  upon. 

orm  the  controlling  device  is  built  up  to  3  amp. 

i^nts  from  3  amp  to  12  amp  use  is  made  of  the 

ion    shown    in    Fig.    12,    in    which    the    iron   g    is 

■  m  the  outside  of  the  closed  tube.     Within  the  tube 

tiierr:^  some   mercury  connecting  the  two  cups   e  and  /. 

Whe  the  current  rises  above  the  predetermined  value  the 

i  g  is  attracted  by  E  and  the  tube  containing  the 

together  with  the  iron  rod  rotates  round  the  pivot 

column  of  mercury  which  connects  c  and  /  is  then 

To  prevent  oxidation  of  the  mercury  the  tube  is 

li  an  inert  gas.     The  power  consumption  of  these 

IS  about  0.1  per  cent  of  4he  power  agreed  upon, 

ich  less  than  that  of  meters.     The  application  of 

miting  devices  in  connection  with  meters  is  also 

Fig.  13  shows  an  arrangement  by  which  a  con- 

"iiarged  a  flat  rate  as  long  as  his  consumption  is 


Pit    13  and   14 
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-Instruments   for    Flat-Rate    Change    Belov 
Certain  Consumption. 


a  certam  value.  If  he  consumes  more,  the  energ) 
:onsnption  is  metered.  The  winding  m  is  designed  ac- 
^"■dg  to  the  maximum  power  which  he  can  take  at  the 
3t  te.  The  current  passes  simply  through  m,  through 
"><■  lircury  between  the  two  cups  e  and  /  in  the  tube,  and 


then  through  the  lamps,  li  la-  demands  mure  currenl  the 
tube  /,,  (•,  }  is  attracted  upward  and  the  mercury  flows  over 
and  makes  connection  between  /,  and  e.  The  meter  Z  is 
now  in  circuit.  The  coil  wi,  keeps  the  tube  attracted  up- 
ward as  long  as  the  consumption  is  higher  than  the  pre- 
determined value.  If  then  the  demand  goes  below  this  limit 
the  tube  drops  back  into  its  initial  position  and  the  meter 
Z  is  disconnected.  The  exact  design  of  the  windings  is 
somewhat  difficult  with  this  arrangement  and  the  arrange 
iiieiit  of  Fig.  14  is  preferable.  In  this  case  there  are 
two  tubes  and  they  revolve  around  their  centers  so  that  no 
force  is  required  to  keep  them  either  to  the  right  or  to  the 
left.  The  winding  m  is  again  dimensioned  according  to  the 
limiting  value  of  power  agreed  upon.  If  more  power  is 
consumed  in  attracts  the  armature,  the  tube  P  turns  over 
and  connects  the  meter  Z  and  the  second  winding  m,  in  the 
circuit.  Together  with  the  winding  m,  there  is  a  second 
winding  w,  on  the  same  electromagnet  core,  but  the  direc- 
tion of  the  mmf  of  »i,  is  opposite  to  that  of  m^.  By  means 
of  the  tube  R^,  also  connected  with  the  armature,  the  volt- 
age coil  W3  is  connected  to  the  circuit  automatically  when 
the  meter  Z  is  switched  in.  It  is  so  dimensioned  that  its 
magnetic  pull  compensates  that  of  the  main  current  coil  m, 
at  the  power  consumption  agreed  upon  and  accomplishes 
the  turning  back  of  the  armature  when  the  demand  goes 
below  the  predetermined  value.  The  small  lamp  L  is 
lighted  when  the  meter  is  in  circuit  so  that  the  consumer 
can  always  ascertain  this  fact.  Some  other  modifications 
are  also  described,  as  well  as  some  recording  devices  of  the 
same  company. — Elek.  u.  Masch.  (Vienna),  July  9. 

Induction  Meters  at  Varying  Load. — Karl  Schmiedel.— 
An  account  of  an  investigation  carried  out  in  the  German 
Reichsanstalt.  Orlich  and  Schulze  have  formerly  shown 
that  the  readings  of  motor  meters  and  pendulum  meters  do 
not  vary  with  varying  load  if,  other  than  friction,  there  are 
no  influences  which  would  cause  a  deviation  of  the  readings 
from  the  actual  power  consumption.  This  supposition  is 
not  fulfilled  for  induction  meters  on  account  of  the  damp- 
ing effect  of  the  alternating  magnetic  fluxes  in  the  current 
and  voltage  circuits.  The  induction  meter  is  therefore 
made  the  subject  of  the  present  investigation.  The  author 
shows  that  on  account  of  the  damping  effect  mentioned  the 
readings  of  induction  meters  are  too  high  at  varying  load. 
Under  normal  conditions,  however,  the  error  due  to  a  cer 
tain  change  of  load  will  be  less  than  the  difference  of  the 
errors  for  half-load  and  full-load  when  operation  is  without 
sudden  changes  of  load.  Only  in  exceptional  cases  may  the 
error  become  large  in  practice,  especially  if  the  meter  arma- 
ture has  a  very  high  momentum  of  inertia,  if  the  damping 
effect  mentioned  is  very  large  compared  with  the  torque, 
if  the  torque  is  very  small  and  if  there  are  short  and  strong 
variations  of  current  or  voltage  (lasting  less  than  one  sec- 
ond).— Elek.  u.  Masch.  (Vienna),  July  2. 
Miscellaneous. 
Manufacturing  Plant. — A  very  full  and  profusely  illus- 
trated description  of  the  equipment  and  the  different  lines 
of  manufacture  of  the  Oerlikon  Engineering  Works  in 
Zurich. — Lond.  Ending,  Aug.  4. 


Book  Reviews. 

Theoretische  und  Experimentelle  Untersuchungen  an 
DER     Sy.nchronen     Einph  asen-Maschine.       By    Dr. 
Max    Wengner.      Munich    and    Berlin:      R.    Olden- 
bourg.    88  pages,  44  illus.     Price,  2.40  marks. 
A  carefully  planned,  executed  and  reported  research  on 
a  single-phase  alternator  with  a  view  to  determine  the  re- 
action of  the  annature  on  its  own  and  on  the  excitation 
field.     The  research  has  led  to  the  development  of  certain 
formulas  which  will  be  of  especial  interest  to  the  designing 
engineer. 
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Ql'AI.ITATIVE      C'lIEMlCAI.      ANALYSIS.      FROM       THE      STAND- 
POINT OF  Solubility.  Ionization  and  Mass  Action. 
By  J.  L  D.  Hinds.     Easton,  Pa. :    Chemical  Publishing 
Company.     265  pages.     Price.  $2. 
A  joint   textbook   and   analysts'   reference   book.      It   is 
divided  into  five  sections:     I.  Principles  and  Methods  of 
Qualitative    Analysis.      II.    Basic    Analysis.      III.    Acidic 
Analysis.     IV.  Complete  Analysis  of    an    Unknown.      V. 
Reagents  and  Tables.     Great  care  has  been  taken  in  the 
preparation  of  the  book  and  a  large  amount  of  material  is 
collected  into  it.     Special  attention  is  devoted  to  the  theory 
of   electrolytic   dissociation   and   the   laws   of   mass   action. 
To  a  certain  extent,  unconsciously,  perhaps,  the  author  has 
expounded  very  fully  certain  recent  aspects  of  the  electri- 
cal ionization  theory.    The  work  will  be  useful  to  analysts 
and  to  students  of  chemistry. 


Encyclopedie     fiLECTROTECHNiQUE.       F.     Loppe,     editor. 
Vol.  V.      (Induction  and  Alternating  Currents.)      By 
Eug.   Vigneron.     Paris:     L.    Geisler.      147   pages,   89 
illus. 
A    treatise,    from    the    mathematical    standpoint,    on    tlie 
laws  of  electromagnetic  induction  and  of  alternating  cur- 
rents.    The  theory  is  particularly  discussed  on  the  analyti- 
cal side,  but  the  vector  representation  of  alternating-cur- 
rent phenomena  is  also  discussed.     The  book  is  valuable 
as  entering  more  deeply  into  the   fundamental  theory   of 
alternating  currents   than    the    ordinary   engineering   text- 
book.    On  the  other  hand,  however,  it  is  thereby  the  less 
to  be  regarded  as  an  engineering  handbook.     The  volume 
has  an  important  place  in  an  encyclopedia  of  electrotech- 
nics. 

MeSSUNGEX     an     MaSCHINEN     UNO    MOTOREN     FUR     GlEICH- 

STROM.     By  Fritz  Hoppe.     Leipzig:     J.  A.  Barth.     171 

pages,  214  illus.     Price.  5.80  marks. 
Commencing   with   the    elementary   principles    of   direct- 
current  armature  windings,  the  book  deals  with  the  various 
measurements    and    te.sts    that    are    commonly    applied    to 


direct-current  machines  of  the  shunt,  series  a]  com. 
pound-wound  type.  The  method  employed  is  d  :rintive 
and  geometrical  with  numerous  arithmetical  lamples 
The  treatment  is  simple  and  clear.  Numerous  ci-esand 
diagrams  accompany  the  text.  The  book  will  be  0  ntertsi 
to  elementary  students  of  dynamo  testing  who  sire  to 
acquaint  themselves  with  modern  German  practic 


Messungen  der  StromstarkEj  Spannung,  Leistic 
Arbeit  bei  Gleich  und  Wechselstrom.    Eiclm 
Graduieren  von   Messinstrumenten.     By  Frit  H 
Leipzig:     J.  A.   Barth.     134  pages,   128  illus  I' 
4.40  marks. 
The  book  is  divided  into  three  sections,  dealiii; , 
tively    with    direct-current    measurements,    alterna ., 
rent   measurements   and   instrument   testing.     The* 
elementary    in   character,    but   very   clearly   writt 
numerous  arithmetical   illustrations.     A  number  1 
ments  employed   in  electrical  engineering  are  des 
principle.     In  the  last  section  various  methods  of 
and   calibrating  ammeters,   voltmeters   and  wattnv- 
described.     The   book   will   be   appreciated  by  el  if 
students    of    electrical    engineering    interested   in  it: 
methods  and  apparatus. 


Beanspruchung    und    Durchhang    von    Freile 

By  Robert  Weil.    Berlin :    Julius  Springer,    i 

42  illus..  3  plates.     Price,  4  marks. 

.\n  engineering  treatise  on  the  tension  in  overht 

of  copper,  bronze,  aluminum,  iron  and  steel  for 

spans,  sags  and  temperatures,  with  tables  and  ci 

the  guidance  of  the  constructing  engineer.     The 

thoroughly  practical  and  well  illustrated.     The  s 

not  carried  further  than  1000  ft.  at  most  in  the  t: 

curves,  so  that  specially  long  spans  would  have  to 

puted  from  the  formulas.     The  constructing  and  0 

engineers   of   long  overhead   lines   for   lighting  ai 

mission  will  find  the  book  of  much  value. 
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DOUBLE-DECKED  SIGN  FLASHER. 


The  flasher  illustrated  herewith  has  been  built  to  oper- 
ate a  sign  containing  1800  s-watt  tungsten  lamps.  It  con- 
tains 106  script  switches,  which  are  shown  on  the  top 
layer,  twelve  high-speed  switches,  shown  in  the  lower  sec- 


The  three  sections  revolve  at  different  speeds,  us  re- 
sult being  accomplished  by  means  of  intermedia  brass 
gearing.  Although  arranged  in  double  deck  to  i  limize 
the  length,  the  height  is  only  12  in.,  which  is  said  h-'  no 
greater  than  the  height  of  ordinary  single-decl- ia-her 
mechanism.     The  length  is  65  in. 


Double-Decked   Sign    Flasher 


tion  at  the  end  near  the  motor,  and  six  30-amp  double- 
pole  switches,  shown  in  the  lower  section  at  the  opposite 
end,  together  with  double-pole  controlling  switches.  The 
flasher  mechanism  runs  in  ball  bearings  throughout  and  is 
driven  by  a  i/30-hp  General  Electric  motor. 


Each  contact  is  equipped  with  a  non-arcing  de-  e  ^n 
the  brush  is  mounted  in  a  porcelain  holder.  T  no  - 
arcing  device  consists  of  a  porcelain  insulating  blot  wnic 
rotates  with  the  contacting  cylinders  and  lifts  ea(  brus 
from  the  cylinder  until  the  position  is  such  as  to  ?«  '" 
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1  cotact  area,  when  the  brush  is  dropped  suddenly  into  total 

coact,   thereby    avoiding   tlie    fusing    which    taki-s    place 

wKi  the  contact  area  is  too  small.     It  is  claimed  that  this 

c.i-iiled    "N'oark    pickup    block"    permits    the    lirusiies    to 

0  so  as  to  insure  long  life  and  the  mininuim  degree 

.■;ion. 

,  the  high-speed  section  two  switches  are  used  for  each 

coiact ;   this  arrangement    is   employed   in   order   to   per- 

••'n'  contacts  to  be  used  alternately  and  thus  minimize 

perature  at  the  contacts,  which  iniglit  otherwise  be- 

gh  on  account  of  the  unusually  high  speed  of  opera- 

^  above-described  flasher  was  built  by  Betts  &  Betts, 
I  I'st  Fifty-third  Street,  New  York. 


TROLLEY  EAR. 


DIRECT-READING  OHMMETER. 


instrument  shown  in  the  accompanying  illustration 
the  rapid  and  direct  measurement  of  resistances 
lall  within  the  range  of  the  slide  wire  or  the 
tone  bridge  to  a  commercial  degree  of  accuracy, 

designed  to  fulfil  the  requirements  of  manu- 
5.  electricians,  testing  engineers  and  those  who 
an  instrument  giving  results  without  calculation. 
tiipulation  consists  of  closing  the  battery  and  galva- 

keys  and  rotating  the  index  until  the  galvanometer 
>  a  balance.  The  unknown  resistance  is  then  read 
I-  scale  without  the  necessity  of  referring  to  a  table 
es. 

ler  to  give  ma.ximum  accuracy  multipliers  are  pro- 
'  that  a  balance  can  be  obtained  in  the  mid  part  of 
cs  for  all  resistances  ordinarily  measured  in  actual 
•  A  contained  battery  adapts  it  for  portable  pur- 
-  well  as  for  bench  use  in  manufacturing  estab- 
<  and  repair  shops.  The  portable  feature  makes 
runient  applicable  for  use  in  car  barns  for  checking 
•es  in  the  car  circuits,  etc.  Provision  is  also  made 
necting  an  external  battery  to  the  instrument  in 
here  this   is  desirable. 

■ale  is  engine-divided  on  brass  and  is.  therefore,  not 
fo  the  defacement  of  paper  scales.  The  convenience 
pulation  is  very  striking,  since  it  is  only  necessary 
<"  the  index  to  balance.  This  feature  adapts  it  for 
those   not    skilled    in    the    use    of    the    Wheatstone 


Direct- Reading   Ohmmete 


rv')^  ^^^  galvanometer  in  the  ohmnieter  is  a  sensitive 
/sonval  type  as  used  in  the  high-grade  portable  testing 
setsmanufactured  by  Queen  &  Company,  Inc.,  Philadel- 
P  i-j  Pa.,  by  which  firm  this  new  ohmmeter  is  also  manu- 
lac^ed. 


The  General  Electric  Company  has  recently  placed  on 
the  market  a  new  mechanical  clamping  ear,  known  as 
■'Form  M,"  especially  designed  for  use  on  overhead  con- 
struction in  and  around  mining  and  industrial  properties. 


Mechanical    Clamping    Ear   for   Trolley    Wires. 

The  ear  consists  entirely  of  forgings  and  punchings  of 
steel,  thus  eliminating  entirely  such  imperfections  and 
variations  as  are  conmion  to  iron  castings.  This  feature 
also  permits  of  using  small  light  sections  of  great  mechani- 
cal strength,  resulting  in  an  ear  giving  a  maximum  clear- 
ance from  passing  trolley  wheels  and  a  minimum  height 
from  the  center  of  the  wire  to  the  top  of  the  clamping  nut. 
The  jaws  arc  duplicate  drop  forgings,  each  lip  fitting  into 
the  recesses  of  the  trolley  wire  with  ab.soIute  accuracy, 
insuring  a  grip  which  will  have  the  greatest  possible  hold- 
ing power.  The  jaws  are  hinged  by  a  steel  pin  located 
close  to  the  wire  and  are  of  a  length  sufficient  to  utilize  the 
maximum  clamping  effect  produced  by  the  clamping  nut. 
The  machine  steel  stud  jacket  engages  shoulders  on  the 
clamps  and  fits  into  the  hexagonal  interior  of  the  clamping 
nut;  thus  by  rotating  the  nut  the  stud  jacket  is  drawn  on 
to  the  suspension  stud  while  the  nut  exerts  an  outward 
pressure  on  the  upper  outer  edge  of  the  jaws,  which  by 
reason  of  the  hinge  press  against  the  trolley  wire. 

The  punched  washer  is  formed  around  the  top  of  the 
jaws  to  prevent  its  turning  while  the  clamping  nut  is 
being  tightened.  It  is  also  provided  with  two  small  lugs 
which  may  be  bent  up  against  the  side  of  the  clamping  nut 
effectually  preventing  any  possibility  of  the  ear  becoming 
loosened  in  service. 

The  new  ear  is  made  up  suitable  for  round,  grooved  and 
figure  8  wire  and  has  either  japanned  or  standard  sherard- 
ized  finish.  When  used  in  connection  with  a  suspension  of 
the  mining  and  ceiling  type  it  renders  possible  an  increase 
in  head  room  of  I  in.  to  214  in. 


14,000-KVA  TRANSFORMERS. 


The  largest  transformers  thus  far  constructed  have  re- 
cently been  shipped  by  the  General  Electric  Company  to 
the  Shawinigan  Power  Company,  at  Shawinigan  Falls, 
Canada.  This  shipment  included  four  three-phase  water- 
cooled  units  designed  for  operation  at  a  frequency  of  60 
cycles,  two  of  them  having  a  normal  load  capacity  of 
14,000  kva  and  the  remaining  two  of  12,500  kva.  The 
14.000-kva  transformers  will  step  the  potential  up  from 
6600  volts  to  approximately  100.000  volts  for  long-distance 
transmission.  All  four  transformers  have  the  same  over- 
all dimensions,  occupying  approximately  23  ft.  x  8^  ft. 
floor  space  and  being  18  ft.  from  the  floor  to  the  top  of  the 
high-tension  terminal.s.  The  walls  of  the  tank  are  made  of 
steel  plate  }i  in.  thick.  On  account  of  the  great  weights 
necessarily  dealt  with  the  supporting  framework  of  the 
coils  and  core  is  built  up  of  heavy  "I"  beams,  the  general 
apearance  of  the  frames  closely  resembling  the  construc- 
tion used  in  large  locomotive  framework. 

These  transformers  were  designed   to  withstand   a  test 
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of  270,000  volts  froni  the  high-tension  winding  to  all  other 
parts.  Oil-filled  entrance  leads  are  employed  and  these  also 
were  subjected  to  this  high-tension  test.  Although  the 
striking  distance  of  this  test  voltage  in  clear  air  is  nearly 


held  constant  by  electric  resistance-thermometer  len 
placed  before  and  behind  the  heating  element,  and  tl  el. 
trical  energy  required  to  heat  the  gas  is  therefore  iiii, 
tional  to  the  mass  of  gas  flowing,  regardless  of  ii  i. 
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Fig.  1^-Coollng  Coils  for  14,000-kva  Transformer. 

jj/2  ft.,  it  is  noteworthy  that,  when  applied  to  these  trans- 
formers after  dark  and  with  all  lights  turned  out,  no 
corona  was  visible. 

There  appears  to  be  no  practical   limit  in  the  design  of 


Fig.   2 — 14,000-ltva   Transformer. 

transmission  transformers  from  the  standpoint  of  either 
capacity  or  voltage,  as  both  of  these  conditions  are  limited 
by  other  features — the  transmission  lines  being  the  limit 
for  potential  and  the  transportation  facilities  for  the  size 
of  the  units. 


MEASURING  NATURAL  GAS  WITH  ELECTRICITY. 


The  People's  Natural  Gas  Company,  which  supplies  fuel 
gas  for  domestic  and  commercial  consumption  in  Pittsburgh, 
has  a  pumping  station  near  the  town  of  Brave,  in  Greene 
County,  Pa.,  50  miles  southwest  of  the  city.  In  the  suction 
line  of  this  station  there  has  been  installed  one  of  the 
Thomas  electrically  operated  gas  meters,  which  were  de- 
scribed on  page  573  of  the  Electrical  World  of  March  2. 
As  therein  outlined,  this  meter,  which  is  made  by  the 
Cutler-Hammer  Manufacturing  Company,  Milwaukee,  Wis., 
utilizes  the  principle  of  heating  the  gas  traversing  it 
through  a  fixed  small  temperature  range,  usually  about  2 
deg.  Fahr. 

The    difference    in    the    temperature    is    oniitrolleii    and 


Fig.    1 — IVIeasuring    Element    in    Pipe    Line. 

perature,  pressure  or  volume.     The  energy  input  11 
heater    disk    may    be    registered    on    a    watt-hour   c 
or   curve-drawing   wattmeter,   which   can   be   calibral 
rectly  in  cubic  feet  of  gas  at  standard  conditions  0 
perature  and  pressure.     About  i  kw-hour  is  requir   • 
each  75,000  cu.  ft.  of  gas  passing  through  the  meter. 
The  Thomas  meter  at  the  Brave  pumping  station 
stalled  in  a  field,  about  200  ft.  from  the  pumps.    The 
inclosing  the  heating  element  and  two  thermometer  ri 
is  arranged  between  two  elbows,  as  shown  in  Fig.  I.  '. 
the  recording  panel,  shown  in  Fig.   2,   is  located  ne 
switchboard    of    the    station-lighting    plant,    from    ii 
energy    to   operate    the    meter   is   obtained.     The  nn 
inserted  in  a  lo-in.  pipe,  and  has  a  maximum  capai 
750,000  cu.  ft.  of  free  gas  per  hour,  but  will  regisi 
curately  quantities  as  low  as  12,500  cu.  ft.  per  hour 
accompanying   curve   in    Fig.    3    is   a   portion   of  a 
record  made   by  the  curve-drawing  meter  element 
office  of   the   pumping   station,   and   shows   fluctuatii 
the  rate  of  flow  of  the  gas  caused  by  changes  in  the  s  m 
of  valves  or  pumps.     As  already  explained,  this  rec  a 
actually  the  curve  showing  the  watts  input  into  the  I  it' 
but  since  for  any  constant  quality  of  gas  a  definite  n  !■ ' 
of   watt-hours   is   required  to   heat  a  given   quantity  1 


Fig.    2 — Switchboard 


Station    and    Gas-Meter 
at  Riglit. 


Recordinc  an'' 


the  rate    gas 


-'  deg.  I'^ahr..  the  curve  virtually  reproduces 
flow. 

In   cciiniection   with   the   electrical   meter  it  is  esp 
intcrcstiii"  to  note  that  the  ri'cord  is  made 
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tquiilent  number  of  cubic  feet  at  standard  conditions  of 

-  -lire  and  pressure.     In  the  case  of  the  Brave  meter 

,    set   at    15.025   lb.   absolute   pressure  and  60   deg. 

though  the  actual  pressure  on  the  gas  line  varies 

l^on^o  10  200-lb.  gage,  and  the  temperature  of  the  exposed 


rif  and  meter. varies  as  widely  as  the  outdoor  tem- 
\atura!  gas  is  used  as  fuel  in  the  lighting  plant 
iiple's  company,  and  the  electrical  energy  required 
icr,  expressed  in  total  cubic  feet  of  gas  measured, 
-  a  consumption  of  about  one-twentieth  of  I  per 
e  gas  measured. 

ccent  tests  made  on  the  Thomas  meter  at  the 
tion  have  shown  the  close  accuracy  of  this  device, 
i\  no  calibration  has  been  made  after  setting  the 
t  in  place.  At  Beulah,  W.  Va.,  ij^  miles  distant 
ive.  the  People's  company  had  already  installed 
itely  calibrated  Pitot-tube  station  which  can  be 
n  series  with  the  lo-in.  line  to  the  Thomas  meter. 
-  liour  comparison  test  between  the  curve-drawing 
.; rating  meters  of  the  electric  device  and  the  Pilot 

:l)c  rate  of  gas  Row  was  kept  nearly  constant  and 
■  raturc  remained  about  the  same,  the  pressure 
mi  123  lb.  to  72  lb.  per  square  inch.  Other  test? 
It  on  the  Brave  installation,  including  twenty-four- 

forty-five-day  tests  under  widely  varying  condi- 
'iiw,  pressure  and  temperature,  have  demonstrated 

agreement  between  the  electrically  operated  meter 
■'itot  tube  that  a  natural  quandary  arises  as  to 
correct.     During  a  forty-five-day  endurance  test, 

.\pril  17  to  Tune  3.  the  Pilot  tube  registered 
^-'  and  the  Thomas  meter  336,732.018,  showing  a 

of  but  one-fifth  of  i  per  cent  after  the  most 
■id  frequent  observations  on  the  Pitot  tubes  at 
itervals. 


AUTMATICALLY  CONTROLLED  ELECTRIC  COOK- 
STOVE. 


'ivenience   and   simplicity   of   electric   cooking   on 

:i   scale  may  be  expected  to  be  greatly  enhanced 

■  ii    automatic   control   appliances   with   which    the 

cinan    electric    stove    is    equipped.      This    cooker 

•lie  fireless  principle  of  operation,  the  heating  ele- 

iig  inclosed  in  thermally  insulated  compartments. 

igh  thermostatic  cutouts  being  automatically  cut 

the  ovens  have   reached   the   predetermined   teni- 

^      -.-      for  the  cooking  operations  required. 

I    ih<j<if,ve,  as  shown  in  the  illustration,  comprises  two 

separ;i    well-insulated  cooker  ovens,  one  measuring  10  in. 

<  to  .  \  14  in.,  used  for  boiling,  and  the  other,   19  in.  x 

•2J5  f  X  14  in.,  for  baking  and  roasting.     Each  oven  is 

Sited 'ith  a  dial-type  thermometer,  the  pointer  of  which 

Jpon  aking  contact  with  an  adjustable  hand  momentarily 

"loses.n  auxiliary  circuit,  tripping  out  the  heater  switch. 

*  'iperature  at  which  the  heating  element  is  thus  dis- 


Theti 


"onneed  can  be  set  at  any  desired  point  bv  means  of  the 
^numt:ontrolled  contact  pointer.  For  the'boiler  the  dis- 
:onne  point  is  ordinarily  set  at  212  deg.  Fahr.  and  for  the 


roasting  oven  at  375  deg.  Alter  the  temperature  required 
10  operate  the  cut-out  has  been  reached,  cooking  procecd^ 
with  the  heat  already  stored  in  the  oven,  which  is  so  in 
sulated  as  to  lose  only  about  10  deg.  in  temperature  per 
hour. 

Where  the  iiouseuile  plaiLs  lu  be  absent  part  uf  the  da\ 
she  may  set  the  alarm-clock  shown  at  the  hour  she  wishes 
tbe  0VCI1  to  begin  heating.  When  the  alarm  operates.  ;i 
lever  on  the  winding  key  throws  a  switch  closing  the  cir 
cuit  to  the  heating  elements  that  have  been  turned  on. 
Later,  when  the  predetermined  temperatures  are  reached 
in  ^lic  ovens,  the  thermostatic  circuit-breaker  trips  inter 
nipt  tile  heater  circuits,  cooking  continues  with  the  stored 
heat  until  the  food  is  done  and  the  housewife  returns  to 
find  her  dinner  warm  and  waiting. 

The  switch  handles  for  closing  the  heater  circuits  are 
shown  at  the  left  of  the  clock.  Above  the  doors  are  two 
push  buttons,  connected  across  the  respective  thermostats, 
so  that  the  circuit-breakers  can  be  released  by  hand  if  it  is 
desired  to  shut  off  the  heaters  before  the  thermostats 
operate. 

Each  cooking  compartment  contains  a  660-watt  disk 
heater,  that  in  the  boiler  measuring  8  in.  in  diameter  and 
the  roasting  element  10  in.  in  diameter.  The  terminals  of 
the  heater  disk  are  brought  out  as  contact  tongues,  whicli 
.ire  inserted  into  push  receptacles  in  the  floor  of  the  com- 
partments. Similar  receptacles  are  provided  on  the  top  of 
the  cabinet,  so  that  while  cooking  is  going  on  in  the  oven 
with  stored  heat  the  disk  elements  may  be  removed  to  the 
lop  and  used  to  heat  a  chafing  dish,  pan  or  other  utensil, 
ail  of  which  are  arranged  to  lock  onto  tlie  disks.  Where 
a  chafing  dish  or  percolator  is  to  be  brought  to  the  table 
the  heater  element,  still  locked  to  the  utensil,  is  discon- 
nected from  its  receptacle  and  the  whole  brought  onto  the 
table,  the  heat  stored  in  the  hot  disk  element  serving  to 
keep  the  contents  of  the  dish  warmer  than  by  its  own 
tliermal  storage  alone. 

The  cooker  is  built  of  specially  treated  wood,  which  is 
filled  and  stained  to  render  it  proof  against  action  of  heat, 
moisture,  steam,  acid  and  grease.  The  ovens  are  lined 
with  bright  copper,  behind  which  is  a  }i-in.  sheet  of 
asbestos.  2'_>  in.  of  mineral  wool  and  a  second  layer  of 
asbestos  against  the  wood. 

A  point  claimed  for  the  C'opeman  cooker,  besides  its 
convenience,  is  the  low  kw-hnurs  consumption  required  in 
its  operation.     .\t   the   I'.lectrir   Shop.  Chicago.   .\ug.    16,  a 
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Automatically     Controlled     Electric     Cookatove. 


dinner  comprising  four  chickens,  with  dressing,  steak, 
vegetables,  biscuit,  tea  and  pie  was  cooked  for  fifteen 
persons  at  an  e.xpenditure  of  2600  watt-hours. 

The   stove  described   is  built  by   the   Copeman    Klectric 
Stove  Company,  of  Flint,  Mich. 
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Industrial  and  Commercial  Nevs 


The  Week  ih  trade. 

FURTHER  expansion  in  the  volume  of  new  business  and 
growth  of  public  confidence  have  developed  in  the  past 
week,  and  business  in  nearly  all  lines  is  progressing  on  an 
encouraging  scale.  The  cessation  of  tariff  agitation  and  of  fur- 
ther investigations  as  a  result  of  the  adjournment  of  Congress 
last  Tuesday  will  have  a  beneficial  effect  upon  general  trade, 
and  it  is  expected  that  the  situation  will  be  greatly  bettered  m 
the  interval  before  the  next  session. 

Retail  trade  is  showing  the  effects  of  gradual  advancement, 
and  in  wholesale  lines  the  forward  movement  is  more  pro- 
nounced. Buyers  are  appearing  in  larger  numbers  than  earlier 
in  the  season,  and  sentiment  is  improved  in  spite  of  the  tendency 
toward  conservatism.  Gains  are  shown  in  the  operations  at 
the  iron  and  steel  centers,  and  there  has  been  decided  in- 
crease in  the  shipments  of  pig  iron.  Much  of  this  activity  is 
due  to  the  large  number  of  foundry  orders  of  moderate  sizes 
for  early  delivery,  and  sales  of  large  tonnages  are  few,  but 
the  outlook  is  bright,  and  preparations  are  being  made  for 
blowing  in  many  furnaces.  Demand  for  steel  products  for  both 
domestic  and  foreign  interests  is  a  most  encouraging  feature  of 
the  situation.  Orders  for  railroad  equipment  are  coming  in 
more  rapidly  and  negotiations  are  reported  in  progress  for  over 
15,000  cars  of  various  types.  Some  expansion  has  taken  place 
in  the  New  England  woolen  market,  induced  by  the  outcome  of 
tariflf  revision ;  but  the  cotton  market  in  that  district  has  been 
checked  somewhat  by  price  conditions.  Commercial  centers 
show  marked  increase  in  weekly  bank  clearings,  and  crops  are 
promising.  Business  failures  for  the  w'eek  ended  Aug.  17,  as 
reported  by  Bradstreet's,  were  215,  as  compared  with  208  for 
the  previous  week,  222  for  the  corresponding  week  in  1910, 
183  in  1909.  236  in  1908,  and  153  in  1907. 


The  Copper  market. 

THERE  was  little  business  in  the  copper  market  in  the 
past  week,  and  price  changes  were  unimportant.  While 
the  larger  producers  asked  I2f^  cents  for  electrolytic  de- 
livered thirty  days,  a  few  small  sales  were  reported  at  lower 
rates,  but  neither  consuming  or  producing  interests  showed  a 
strong  disposition  to  enter  into  new  contracts  for  large  amounts 
under  prevailing  conditions. 

Some  price  concessions  were  made  abroad,  but  response 
was  decidedly  mild,  the  lack  of  interest  being  attributed  to 
labor  disturbances  in  Great  Britain,  and  the  probability  that  Euro- 
pean consumers  are  well  supplied  for  the  next  few  months  as 
a  result  of  their  recent  purchasing  at  the  low  level  of  the 
market.  The  continuation  of  dullness  following  the  favorable 
report  of  the  Copper  Producers'  Association  is  thought  to  be 
a   result   of  the   conservative   attitude   still   maintained   toward 

SettlTng 

Standard    Copper.                                                  Bid.           Asked.  Price. 

.Spot     12.10  12.30  

August     12.10             12.30  12.20 

.September     12.10              12.30  12.20 

October     12.10              12.30  12.20 

-Xovember     12.10              12.30  12.20 

The   London   market  Aug.  22  was  as  follows: 

Noon.  Closing. 

£     s     d  £     s     d 

Standard   copper,    spot 56     5     0  56     5     0 

Standard    copper    futures 57     0     0  57     0     0 

Extreme    fluctuations    for    this   year : 

Highest.  Lowest. 

Standard     12.3Sc  11.57^c 

London,    spot £57  10     0  £53     7     6 

London,     futures 58     2     6  54     0     0 

Best    selected 6!    10^0^  57     5     0 

revival  of  general  trade;  and  it  is  confidently  expected  that 
good  business  in  the  copper  trade  will  immediately  follow 
decided  advance  in  other  lines.  Whether  consumers  are  making 
a  mistake  in  keeping  out  of  the  market  at  present  prices  is 
a  matter  that  will  develop  later,  but  from  present  indications 
there  is  strong  probability  that  the  decreases  of  stocks  here 
and  abroad,  shown  in  the  recent  report,  will  result  in  higher 
prices  when  the  trade  of  the  country  becomes  more  brisk  and 
copper  demand  increases.  Opinions  on  the  August  report  of 
the  association   are  inclined   to  expect  a   satisfactory   showing 


uu  the  ground  that  there  has  been  no  opportunity  foiroduc- 
tion  to  increase  at  a  rate  greatly  in  excess  of  that  in  J-,  wIk^ 
curtailment  was  enforced  by  excessive  heat  at  the  lelters, 
and  this  feeling  is  strengthened  by  the  fact  tliat  exporrctht 
month  will  be  heavy,  although  not  as  large  as  in  Ji .  fht 
total  exports  for  the  month,  including  Aug.  22,  .jrcaie 
20,637  tons.  The  daily  call  on  the  Metal  Exchange,  ug.  k, 
quoted  copper  as  per  the  accompanying  table. 


Industrial  and  Commeijcial  Notes. 

New  York  Edison  Company  vs.  Long  Acre  Coi «. 

The  Public  Service  Commission  for  the  First  Distric 
York  has  denied  the  petition  of  the  Xew  York  EJi; 
pany  for  a  rehearing  in  the  Long  Acre  case.   ."Ks  set  furtl 
columns  July   12,  this  petition   followed  approval  \>\ 
mission  of  the  Long  Acre  Electric  Light  &  Power  1 
application  to  issue  $2,000,000  in  stock  and  $4,000.0011 
and  requested  that  this  authorization  be  withdrawn,  ; 
rehearing    for    the    consideration    of    certain    new   <\ 
which   the   petition   alleged   due   regard   was  not  L;m 
commission    in   previous   hearings.     It   is   understoinl 
New  York  Edison  Company  will  take  the  matter  to  t 
and  ask  for  a  writ  of  certiorari,  basing  its  appeal  foi ; 
of   the   decision   of   the   commission   on   the  ground  w  ., 
autliorization   of   competition   in   a  public  service  the*  ^^ 
quirements  of  which  are  now  being  adequately  siippli'  •>-  »lw 
New    York    Edison    Company    is    a    doubtful    publi 
When  the  Long  Acre  company  first  applied  for  pern 
take  steps  to  provide  working  capital  this  was  refus< 
commission  and  the  company  appealed  to  the  courts,  t 
an  order  for  a  rehearing.    As  the  case  stands  at  th  • 
the   positions  of   the   competing  companies  are  revei .     .... 
respect  to  the  attitude  of  the  commission. 

Bangor  Utility  Merger. — The  Bangor  Power  ( np.iny. 
which  has  just  been  incorporated,  as  mentioned  in  thee  ion* 
issue,  to  acquire  the  rights,  franchises  and  propertii  ■  the 
Bodwell  Water  Power  Company,  will  be  absorbed  by  th  .iangof 
Railway  &  Electric  Company.  The  new  company  h;  an  au- 
thorized capital  stock  of  $1,250,000,  and  $750,000  in  bcs;  and 
John  R.  Graham,  president  of  the  Bangor  Railway  i  fetric 
Company,  has  been  chosen  as  general  manager.  Stomldtrs 
of  the  Bangor  Railway  &  Electric  Company  will  n  !  Aug. 
26  to  take  up  the  matter  of  guaranteeing  the  $750,000  'iids  oi 
the  new  company  and  to  consider  the  issuing  of  1  -ilodc 
for  the  purchase  of  the  Bangor  Power  Company  stoc  ^  ff- 
organization  of  the  Bangor  Railway  &  Electric  Com;  v  is  to 
be  made  in  connection  with  the  Bangor  Power  Coir  n>  ik 
Penobscot  Realty  Company  and  the  Veazie  Lumber  1 
This  calls  for  increase  of  the  capital  stock  of  th  I 
Railway  &  Electric  Company  to  $3,500,000,  made  up  c  J 
000  7  per  cent  cumulative  preferred  and  $2,000,000  mnior, 
One  share  of  new  preferred  stock  and  one  of  new  jdimoii 
will  be  given  to  present  stockholders  for  each  $100  \>":  "' 
the  old  stock. 

Stockholder  Liability. — The  Supreme  Court,  >  'Mi" 
Wash.,  has  reversed  a  decision  of  the  lower  court  •'•  c*" 
brought  by  T.  E.  Grady,  receiver  for  the  Yakima  Im]  vtffl«ni 
Company,  against  A.  B.  Graham  for  payments  on  unjii  ''"'^ 
subscription.  The  court  holds  that  when  bonds  i  '^sum 
by  a  corporation  and  it  is  stipulated  that  the  stockho  ts  <^' 
not  be  held  either  for  the  principal  or  the  interest,  s  ca"""" 
be  instituted  against  a  stockholder  to  force  payme  ""  ■•" 
unpaid  subscription.  In  this  instance  the  Yakima  ipf*"'*' 
ment  Company  installed  a  lighting  plant  capitalized  JL"*' 
000,  and  issued  bonds  to  pay  for  the  plant,  obtaining  ""  •  ^^ 
Graham  funds  for  partial  payment  and  giving  him  ooi 
security.  He  was  given  $213,200  worth  of  stock,  5  P'^'" 
which  was  paid,  $202,540  remaining  due.  When  Recei  "  .' 
was  appointed  he  brought  suit  against  Mr.  Graham,  '"^ 
the  lower  court  rendering  a  verdict  for  plaintiff  c  f '  > 
which  verdict  the  upper  court  reversed. 
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Telihone  News  Service  in  New  Jersey. — The  New  Jersey 
•r  Herald  Company  is  completing  its  organization  for 
telephone  news  service  to  Newark.  N.  J.,  and  other 
luwns  in  the  Stale.     Daily  news,  embracing  the  full 
•lewspaper  matter,  will  be  transmitted  from  a  central 
-iibscribers'  instruments  as  soon   as   received   by   ihc 
ice.     Proceedings  of  public  gatherings  will  be  con- 
subscribers  through   instruments  placed   in  the  audi- 
lurches,  theaters,  or  other  places  where  meetings  are 
-     The  plan  is  patterned  after  the  Telefon-Hirmondc 
-t.  which  has  been  in  successful  operation  since  18S9. 
■.can  rights  to  the  Hungarian  invention  are  held  by 
Slates  Telephone  Herald  Company,  and  the   New 
cphone  Herald  Company  holds  subsidiary  rights  in 
i  New  Jersey.     The  Public  Utilities  Commission  of 
4  has  issued  an  order,  operative  September  7.  direct- 
*v  York  Telephone  Company  to  furnish  lease  1  wires 
.cphone   Herald   Company.     Negotiations    ij.'   leased 
been  in  progress  for  nearly  a  year,  the  Ncu    \'ork 
vompany  having  withheld  its  sanction  to  the  lc:i-c 
>  for  the  purpose  through   fear  of   invalidating   it,-, 
iijhts. 
ydroelectric  Developments  in  Oregon. — Two  new 
;c  power  companies.  La  Tourelle  Falls  Power  Coin- 
:ie  Coast  Range  Power  Company,  have  recently  been 
•.0   utihze   the    water-power    of    lower    La    Tourelle 
the    Nehalem    River,    Oregon.     The    plant    of    the 
mpany    will    be    located  at  the  foot  of  La  Tourelle 
A  ill  utilize  both  the  upper  and  lower  falls,  which  will 
.1  head  of  about  500  ft.     The  first  installation  will 
■.o  Joo-kw,  6600-volt,  three-phase,  60-cycle  generators, 
lergy  will  be  sold  to  the  town  of  La  Tourelle  and 
iie   Coast    Range   Power   Company   will   utilize   the 
Nehalem  River,  below  the  mouth  of  the  Salmon- 
r,  where  it  is  planned  to  install  two  750-kw  turbo- 
>ets.     Energy   will   be   developed   at  6600  volts   and 
ihich  will  be  steppe^  up  to  44,000  volts  and  trans- 
iMllamoak,   Ore.,   and   to   the   Tualatin   Valley.     La 
alls  Power   Company   will  have  a  capital  stock   of 
i  the  Coast   Range   Power   Company   $75,000.     The 
:he  two  companies  are  Jerome  L.  Blaisdell,  president. 
J  Case,  secretary  and  treasurer,  both  of   Portland, 

Power  &  Light  Company  to  Increase  Capacity. — 
that  plans  are  being  made  by  the  Pacific  Power  & 
jiany  for  extensive  hydroelectric  developments  in  the 
River   at    Priest    Rapids,    southwest    from    Spokane. 
X  ultimate  capacity  of  the  system  will  be  1,000,000  hj). 
1  the  project  is  estimated  at  $6,000,000  to  $10,000,000 
jrk  of  construction  will  take  over  six  years  for  com- 
\dvices  state  that  a  dam  will  be  constructed  at  the 
c  rapids,  to  have  a  height  of  75  feet,  which  is  the 
lie  river   in  nine   miles.     The  plans   include    further 
'he  Hanford   irrigation   project   owned   by   the   com- 
.!so  the  building  of  a  distribution  system  for  supply- 
to  the  eastern  portion  of  the  State  of  Washington, 
u  $:2,ooo,ooo  Hydroelectric  Project. — Interests  as- 
ilh  one  of   the  Connecticut  River  power  companies 
ing  a  hydroelectric  project  on  the  Deerfield  River  in 
he  initial  development  of  which,  it  is  reported,  will 
'e   25,000   hp.      It    is   planned   to    dam    the    river    at 
.:es  near  Shellburne  Falls,  Vt.,  and  to  construct  a 
it  Somerset,  Vt.,  where  water  will  be  impounded  to 
'  100  ft.  and  over  an  area  approximating  six  square 
underwriting  agreement  for  the  issuance  of  $3,000.- 
;ent,  forty-year  gold  bonds  and  $750,000  6-per  cent 
preferred  stock  was  effected  in   Boston  early  this 
■    ultimate  expenditures,   it  is  stated,   will  aggregate 

•  d  (Mass.)   Electrical  Manufacturer  May  Move. — 

•bson-Brandow  Company,  cf  Pittsfield,  Mass., 
■  rer    of    spark    coils,    is    contemplating    moving    to 

"  , , '  ■-•^'  unless  $50,000  additional  capital  can  be  raised 
■n  i^'niield.  It  is  reported  that  Springfield  capitalists  have 
>»ere  to  invest  in  the  concern.  The  plant  employs  about  100 
PeopHand  the  number  is  to  be  doubled  if  the  increase  in 
■aP'tais  eflfected.  Bay  City,  Mich.,  has  made  an  offer  for 
lie  rroval  of  the  Imsiness  there. 

1*  irosse  Water  Power  Reorganization. — The  outcome 
"'  recsanuation  of  the  La  Crosse  (W  i>.)   Water  Power  Com- 


pany and  llic  Winoiia  (.\linn.  1  Railway  &•  Light  Company,  both 
of  which  are  in  the  hands  of  receivers,  as  stated  in  recent 
issues  of  the  Electrical  World,  is  regarded  as  a  consolidation 
between  the  two  companies.  The  common  stock  of  the  Winona 
company  is  owned  by  the  La  Crosse  Water  Power  Company. 
The  committee  representing  the  La  Crosse  bonds  consists  of  F. 
O.  Wetmore,  vice-president  of  the  First  National  Bank  of  Chi 
cago ;  Harrison  B.  Riley,  president  of  the  Chicago  Title  & 
Trust  Company,  and  Frank  Vogel,  president  of  the  First 
National   Bank  of  Milwaukee,  the  latter  being  chairman. 

Conviction  of  Wireless  Officials  Affirmed. — The  mandate 
of  the  L'nited  Stales  Court  of  .Appeals  allirming  the  conviction 
of  the  three  ofticials  of  the  United  Wireless  Telegraph  Com- 
pany for  fraudulent  use  of  the  mails  in  connection  with  sales 
of  stock  of  the  company  was  filed  on  Monday  in  the  Federal 
Circuit  Court  in  New  York  and  made  the  order  of  the 
lower  court.  Christopher  C.  Wilson,  president  of  the  com- 
pany, was  sentenced  to  serve  a  term  of  three  years  at  the 
federal  penitentiary  at  Atlanta,  and  Francis  X.  Butler  counsel 
and  director,  and  W.  W.  Tompkins,  of  the  New  York  sales 
agency,  received  sentences  of  two  years'  and  one  year's  im- 
prisonment respectively  at  the  same  institution.  They  left 
^'.       York  on  Tuesday  for  .Atlanta. 

Holtzer-Cabot  Electrical  Company. — \  parcel  of  land  at 
.Vewtoii  Highlands,  Mass.,  has  been  purchased  by  the  Holtzer- 
Cabot  Electrical  Company,  of  Brookline,  Mass.,  and  the  pur- 
chasers plan  to  erect  a  large  factory  on  the  site.  It  is  prob- 
able that  the  Boston  end  of  the  business  will  be  transferred 
to  the  new  factory,  but  it  is  not  the  company's  intention  to  do 
away  with  the  Brookline  factory  for  some  time  to  come,  if  at 
all.  The  land  is  at  the  junction -of  the  Boston  &  Albany  and 
-Vew  Y'ork,  New  Haven  &  Hartford  railroad  tracks,  and  the 
shipping  facilities  are  excellent. 

Milwaukee  Manufacturers'  Exposition. — The  Merchants 
and  Manufacturers'  Association  of  Milwaukee  will  celebrate 
its  fiftieth  anniversary,  September  •  t.j  \2,  with  an  exposition  of 
.Milwaukee-made  products  to  be  leld  in  ti.e  local  Auditorium. 
Local  electrical  manufacturers  will  display  their  products,  and 
one  of  the  features  promised  for  the  exhibition  will  be  a 
"Welcome"  sign  made  up  of  frost-covered  brine  pipes  chilled 
by  a  motor-driven  refrigerating  machine. 

Consolidation  of  Pennsylvania  Companies. — The  merging 
of  a  number  of  public  utility  companies  which  recently  obtained 
charters  in  Pennsylvania  was  certified  to  in  papers  filed  this 
week  at  Harrisburg  by  the  Philadelphia  .Suburban  Gas  &  Elec- 
tric Company  and  the  Luzerne  Gas  &  Electric  Company, 
which  are  two  of  the  principal  subsidiaries  of  the  American 
Gas  Company.  Changes  in  management  or  operating  methods 
are  involved  in  the  consolidations. 

New  Electric  Enterprise  in  Mexico. — Seiior  Jose  Vascon- 
celos,  an  attorney  practising  in  Mexico  City,  who  is  acting 
for  a  group  of  American  financiers  and  business  men,  has  ap- 
])lied  for  a  concession  to  estabHsh  an  electric  light  and  power 
!)lant  in  Oacaxa.  The  plan  includes  not  only  the  lighting  of 
the  city,  but  also  the  supplying  of  energy  to  other  cities  and 
mining  centers,  eventually  covering  the  greater  portion  of  the 
state. 

Reorganization  of  Hudson  River  Power  Company. — 
.Notice  has  been  given  to  Hudson  River  Power  Company  bond- 
holders that  the  reorganization  plan  recently  submitted  by  the 
protective  committee,  of  which  J.  R.  Hooper,  of  Boston,  is 
chairman,  has  become  operative  by  virtue  of  approval  of  more 
than  51   per  cent  of  boiulholders  concerned. 

Winnipeg  Rates  for  Energy  to  Be  Reduced. — .Announce- 
ment is  made  by  the  municipal  electrical  department  of  Winni- 
peg that  a  reduction  of  rates  for  energy  supplied  from  the 
municipal  plant  will  become  effective  within  a  month.  It  is 
stated  that  the  new  rates  will  be  over  20  per  cent  less  than 
those  of  the  electric  railway  company. 

Directors  of  Northwestern  Elevated  Company. — The  fol- 
lowing directors  have  been  elected  by  the  stockholders  of  the 
.Northwestern  Elevated  Railroad  Company  of  Chicago:  Samuel 
Insull,  chairman;  Henry  A.  Blair,  Ira  M.  Cobe,  Britton  1 
Budd,  William  A.  Fox,  John  H.  Guick,  W.  V.  Griffin,  Mason  P. 
Starring  and    .Samuel    McRoberts. 

Aluminum  Notes  and  Prices.— The  aluminum  market 
as  of  August  22  is  reported  steady,  with  ingots  for  remelting 
held  at  20@2o!4  cents  spot  No.  i,  the  base  for  large  ingots 
Rods  and  wire  are  quoted  at  31  cents,  with  sheets  at  33  cents. 
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Financial. 

The  Week  ih  Wall  Street. 

DECREASED  apprehension  over  the  outcome  of  the  Eng 
lish  labor  troubles  assisted  in  rallying  the  market  to 
ward  the  close  of  the  last  week,  and  it  became 
stronger,  with  general  recovery  throughout  the  list.  Sentiment 
in  the  street  was  influenced  by  the  uncertain  crop  prospects  in 
the  West,  and  by  rumors  of  plans  for  amending  the  Sherman 
law  to  give  more  direct  benefit  to  business  conditions.  Dis- 
cussion on  the  part  of  railroad  companies  of  possibility  of  re- 
ducing dividend  rates  was  made  during  the  week,  and  denial 
hy  the  management  of  the  Union  Pacific  of  e.xistence  of  un- 
favorable conditions  on  the  system  were  items  of  interest  in 
connection  with  the  sharp  breaks  in  railroad  stocks  in  the 
iveek's  transactions.  At  the  opening  of  the  market  on  Monday 
reaction  took  place  from  the  moderate  improvement  at  the 
end  of  the  preceding  week,  and  prices  fell,  with  Union  Pacific 
leading  the  decline  with  a  loss  of  4  points.  Outside  buying 
of  stocks  was  on  a  very  narrow  scale.  The  principal  feature  of 
the  day's  news  was  announcement  of  a  retrenchment  plan  on 
the  part  of  the  Harriman  lines,  with  a  view  to  adjusting  the 
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cost  of  operation  to  gross  receipts.  Prices  recovered  on  Tues- 
day, following  a  sharp  decline  at  the  opening,  and  the  general 
trend  of  the  day's  transactions  was  upward.  Trading  was 
largely  professional  and  listless  throughout.  No  particular 
attention  was  given  to  the  adjournment  of  Congress.  The 
government's  weekly  report  on  weather  conditions  in  crop  dis- 
tricts was  favorable  in  the  main,  and  its  publication  was  fol- 
lowed by  dechnes  in  the  cotton  and  wheat  markets.  The  most 
important  news  received  on  the  street  during  the  day  was  of 
temporary  suspension  of  work  on  some  of  the  Harriman  roads. 
I'Vom  the  action  of  the  market  on  Tuesday,  opinions  were  in- 
clined to  belief  that  liquidation  has  run  its  course,  and  that 
the  favorable  aspect  now  shown  by  business  conditions  through- 
out the  country  indicates  substantial  recovery  in  the  stock  mar- 
ket, with  public  participation  before  fall.  Rates  in  the  tnoney 
market  .'\ng.  22  were  as  follows ;  Call,  2@2^4  per  cent ;  ninety 
days,  3&:3'i  per  cent.  The  quotations  in  the  tables  .in-  tb..sf- 
at  the  close   -Aug.  22. 


Financial  Notes. 
Court  Decision  on  Non-Negotiable  Bonds.— The  Superior 
Court,  Sacramento,  Cal.,  has  handed  down  a  decision  against 
the  Sacramento  Electric,  Gas  &  Railway  Company,  holding 
it  responsible  for  the  payment  of  sixty-five  $i,ooo  gold  bonds, 
which  were  stolen  in  1905  from  the  California  Safe  Deposit 
&  Trust  Company.  San  Francisco,  by  the  bank's  general  man- 
ager,   r.    D.    Brown,   suhseriuently   tried   and   convicted    for   the 


theft.  Ihe  suit  was  instituted  by  Isaac  Kohn,  a  stO'  brokfi 
of  San  Francisco,  who  handled  the  botids,  on  whic  he  oli 
tained  loans  aggregating  $60,000.  The  Sacramento  il«tric 
Gas  &  Railway  Company  contended  that  ihe  bonds  ere  not 
negotiable  instruments,  and  had  so  warned  the  holdeiiibut  thf 
court  in  its  decision  makes  a  statement  to  the  foUowii  efferl 
"It  would  create  an  unfortunate  tinancial  conditii  if  ]|| 
corporation  bonds  in  the  State  were  held  non-negcibic  In 
reason  of  a  reference  therein  to  a  securing  niortgagjijr  deeij 
of  trust  containing  some  provision  which  alone  miit  affeo 
such  bonds.  The  effect  of  such  decision  would  It  dt- 
preciate  greatly  the  value  of  all  corporation  bone  in  the 
State,  because  it  would  greatly  lessen  the  facility  wiwtiicli 
banks,  stockholders  and  business  men  deal  therein  h«««ti<t 
without  a  thorough  examination  of  such  security  n.  ' 
such  transaction  they  would  always  take  the  bonds  1: 
own  risk  and  subject  to  any  equities  in  favor  of  the 
tion  issuing  the  same  or  the  real  owner  from  whom  tl;  .m^U 
have  been  wrongfully  taken.  The  plaintiffs  were  ■ixeni 
purchasers  of  the  bonds  for  value ;  *  *  *  the  a  tlisi 
Brown  stole  the  bonds  cannot,  under  the  facts  shcn  iiert. 
defeat  the  plaintiff's  right  to   recover." 

Initial  Dividend  of  Chicago  Elevated  Railways.—  . 
of  tlic  initial  quarterly  dividend  of  I'A  per  cent  on  th' 
tive  preferred  stock  of  the  Chicago  Elevated  Railway 
made    about    Dec.    i.     The  consolidation   was  effect 
July  I,  but  the  fiscal  affairs  of  the  new  company  are  1 
until  Sept.  i.    The  two  months  intervening  have  beersi'nrfc 
to  adjust  the  accounts  of  the  several  companies,  secu  ■  'mii 
possession     of     their    properties,     and     for    completi      ,    ,1 
preliminary  organization  for  operation  of  the  roads,     i. 
$16,000,000  of  the  Chicago   Elevated   Railways  prefer  : 
is  outstanding,  there  is  only  some  6  per  cent  of  the    ..  .... 

by  former  stockholders  in  the  old  companies.    The  h  »x  oi 
the  stock  is  in  the  hands  of  the  syndicate  that  furn  »1  the 
funds  used  for  payment  of  the  old  stocks.     Annua  eoiiire- 
ments  for  preferred  dividends  will  amount  to  $96o,oo(  .^todi- 
holders  of  the  Northwestern  Elevated  Railroad  at  spe^  .    not 
ing  Aug.  21   ratified  the  proposal  authorizing  an  issui 
000,000    first    mortgage  bonds.     The    trustees   of  the 
Elevated  Railways  voted  nearly  all  of  the  capital  sto;;.  ...- 

company.  The  bonds  are  to  be  turned  over  to  the  tribes  aiid 
will  be  held  as  security  against  money  advanced  fo  "niring 
some  $19,000,000  4  per  cent  mortgage  bonds  on  Sept.  i  nd  also 
to  liquidate  floating  indebtedness.  It  is  said  that  no  oi  the 
bonds  will  be  offered  to  investors. 

Canadian  General  Electric  Company. — The  repo  oi  the 
Canadian  General  Electric  Company  for  the  ye;  ended 
December  31,  191 1,  shows  operatin.g  profits  of  $9  -'0?,  as 
compared  with  $625,990  in  the  year  preceding.  Dedui  'n^  for 
interest  were  $76,820,  as  against  $51,660,  and  the  dedm  ns  for 
depreciation  were  $188,088,  as  compared  with  $91,1  The 
balance  available  for  dividends  was  $646,300,  as  againsi  ili.i.W. 
and  after  payment  of  $140,000  on  the  preferred  s  k  ai"! 
$354,625  on  the  common,  there  was  a  surplus  of  $151,  i.  com- 
paring with  $14,237  in  the  previous  year.  The  amoi  a>'»'l" 
able  for  dividends  on  the  common  stock  was  equal  t(  .J)-?e' 
cent  earned  on  $5,392,737  common,  as  compared  with  .1"  per 
cent  earned  last  year  on  $4,700,000  common  stock. 

Pacific  Light  &  Power  Corporation.— A  speci;  siKck 
holders'  meeting  of  the  Pacific  Light  &  Power  Corpoi  on  has 
been  called  for  Oct.  9  for  the  purpose  of  increasing  tl  ii^noed 
indebtedness  from  $3,000,000  gold  bonds  to  $38,ooo,a  -i"  '"■ 
crease  of  $35,000,000.  The  corporation  has  assumed  ic  ^"t" 
standing  bonded  indebtedness  of  the  Pacific  Light  F.wer 
Company  and  certain  subsidiary  companies  to  an  an  int  ap- 


proximating $9,015,000,  together  with  the  $3,000,000  :ss 


stated. 


which   is  of  five-year  duration,   bearing  6  per  cent.     i<  "** 
issue  is  to  be  evidenced  by  35,000  bonds  of  par  value    $'.<*" 


each,  of  the  same  term  and  bearing  tl 
previous  collateral  trust  bonds. 

Opposition    to    Stock    Issue   in    Ohio. — W.    R 

president   of   the   Cuyahoga   River    Power   Company,    S  filed 
a  protest  with  the  Ohio  Public  Service  Commission  as  nst  t  ' 
issue   of   $3,000,000   stock   by    the    Northern   Ohio  Tition 
Light    Company.      It    is   alleged    in    the   petition   that   e  pre 
posed  stock  issue  would  be  contrary   to  the  provisioi 
public  utilities  act  which  became  effective  June  30,  g'  >8      ^ 
power  over  stock  issues  to  the  state  commission,  and  il  P 
of  the  issue  has  been  sold  to  a  co-director  at  less  tliaf'"" 


nball. 


of  the 

full 
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i»|so  alleged  thai  v*t\  oi  ihe  iJiucceUs  hi\t  been  diverted,  and 
(H  circulars  issued  by  a  New  N  ork  banking  house  contain  mis 
nt-rsentations. 

Vashington,  Baltimore  &  Annapolis  Earnings. —  i'hat  thi 

W^hington,  Baltimurc  &  Annapolis  EU'Ctric  Railroad  Compan\ 

.s'  linlaining  its  good  earning  record  is  evidenced  by  report 

iigs  lor  the  month  ot  July,  which  has  been  just  issued. 

the  month  both  gross  and  net  income  ol   the  property 

J  over  the  figures  for  the  corresponding  month  of  1910. 

.5S   operating    revenue   of    the   company    for   July    was 

IS  compared  with  $57,JOJ,  making  a  gain  of  $.?,940,77}> 

It  year.     Operating  expenses  for  the  period  were 

.  imst  $->*.393  for  July  ul   loio.  or  an  increase  of 

•  month.     The  net  operating  revenue  of  the  com- 

-    iT'M,  as  compared   with  $28,808   for   1910,  the  in 

-«>'<6  for  July  of  tliis  year.     For  the  four  months 

..,,.aiiy's  new  riscal  year,  which  began  on  April  i,  the 

■atton  plan  becoming  efliective  at  that  time,  the  gross 

H  revenue  of  the  road  vvas  $J4_>,7i4,  as  against  $236,i'4y 

■,   the   increase    for   this   year   being   $6,465.      The    net 

.»;  revenue  was  $127,613,  as  against  Si  18,231    for   1910, 

■n  of  $9^382  for  the   four  m.onths  of  the  current  year. 

>s  income  of  the  Washington,  Baltimore  &  .\nnapoHs 

t>eriod  mentioned,  including  miscellaneous  income,  was 

as  against  $118,497   'or  the   corresponding  period  ot 

lous  year,  vvhile  the  net  income  was  $38,660,  as  com- 

:th  a  deficit  of  $4,676  for  last  year.     The  percentage  of 

^   e.xpenses   to   gross   operating    revenue    for   the    four 

A  as  47.42  per  cent,  as  against  4ii.c/>  per  cent   fur   iQio. 

mtain   States    Telephone    &    Telegraph    Company. — 

■  r.  Porter  &  Company,  of  "Denver,  Col.,  own  and  offer 

V  of  the  Mountain  States  Telephone  &  Telegraph  Coni- 

v  paying  7  per  cent  per  annum  on  the  par  value  of 

share.     This  company,  the  outcome  of  a  merger  ijjq- 

tie  Colorado  Telephone  Company,  the   Tri-State  Trfc- 

\   Telegraph   Company,   and   the   Rocky   Mountain  $ell 

nc   Company,   as   outlined   in   recent   issues,  ow'ns  and 

the  telephone  properties  of  six  states,  and  crosses  the 

of  two  others,   operating   in   Colorado,    Utah,   Idabo. 

.1.  Wyoming  and  New  Mexico,  with  toll  lines  extending 

surrounding   territory.     The   reorganization   has  been 

by  acquisition  of  the  stock  of  each  constituent  company, 

transfer  to  tlie  new  company  of  all  physical  and  other 

s.  franchises,  good-will,  etc.,  of  the  three  former  com- 

The  Mountain  States  company  has  an  authorized  capital 

«x),ooo,  par  value  of  each  share  being  $100,   fully  paid 

assessable;  issued  and  outstanding  $18,937,400.  There  is 

class  of  stock  and  no  bonded  or  floated  debt.     The 

re  of  the  merger  has  been  to  bring  all  telephone 

'lie  Rocky  Mountain  region  under  one  management 

-'!'.[>.    The  Mountain  States  company  has  a  surplus. 

i  profits  and  depreciation  reserve  of  $4,208,261.     Price 

jtock  will  be  furnished  upon  application  to  BoettcHer, 

4   Company. 

I       Worth   Power    &    Light    Bonds.— Perry,    Coffin    & 

"ffering  $1,500,000  first  mortgage  S  per  cent  gold  bonds 

••Oil  VS'orth  Power  &  Light  Company,  which  does  the 

ectric  Ught  and  power  business  of  Fort  Worth.  Texas. 

'le  is  secured  by  a  direct   first  mortgage  upon   all  the 

s.  rights  and  franchises  of  the  Fort  Worth  company. 

'led  and  hereafter  acquired.    The  authorized  first  mort- 

nd  issue  is  $10,000,000.  of  which  $1,500,000  bonds   are 

-lied   for  the  present  time.     The   remaining  $8,500,000 

■•   may  be  issued  from  time  to  time  to  the  par  value  of 

'>!    the    cost    of    permanent    extensions    and    im- 

j  the  property,  provided  that  net  earnings  for  the 

■cKe  months  have  been  equal  to  at  least  twice  the 

■M   all  bonds   outstanding,    including   those   it   is   prn- 

o  issue.    A  deposit  of  $900,000  of  the  proceeds  of  the 

issue  will  be  made  with  the  trustee,  to  he  expended  on 

-miction  of  a  modern  power  station.    The  company  has 

"htained  a  contract  with  the  city  of  Fort  Worth   for 

mi;  energy  to  the  new  city  pumping  stations  and  has  a 

•itract   for  street  lighting.      Net   earnings   exceed   twice 

'  rcfjuirement  on  the  present  bond  issue. 

:  •       Hon  Railway.  Gas  &  Electric  Bonds.— E.   W.   Clark  & 

ri     onanv.  of   Philadelphia,  are  offering  .'s3,ooo.ooo  5   per  ceni 

'al  trust  convertible  gold  bonds  of  the   Union   Railway. 

Klectric  Company  at  93  and  accrued  interest.    The  com 

■  wns  and  controls  .>ne  hundred  and  thirty- four  miles  of 


track  comprising  the  ^treel  railway  system  ol  Springfield,  111., 
and  a  number  of  street  railways  and  intcrurban  lines  in  neiRli 
boring  towns,  and  also  the  gas,  electric-lighting  and  electric 
power  properties  in  the  territory  served.  The  bonds  are  dated 
July  1.  UKXi,  and  mature  July  I.  1939;  are  convertible  at  any 
semi-annual  interest  period  into  6  per  cent  cumulative  preferred 
-.tuck  on  thirty  days'  notice,  and  are  redeemable  at  par  and 
interest  mi  any  interest  date. 

Dividend  Dates  of  Southern  California  Edison  Company. — 

John  B.  .Miller,  president  of  the  Southern  California  Edison 
Company,  has  aiiiiounced  that  on  account  of  opening  a  transfer 
office  in  New  York  City  it  lias  become  necessary  to  designate 
permanent  dates  for  payiiioiit  of  dividends,  and  that  the  di- 
rectors have  accordingly  authorized  the  following  dates,  con- 
tingent upon  the  earnings  of  the  company;  Dividends  to 
holders  of  preferred  stock  as  shown  on  the  books  at  the  close 
of  business  on  the  last  days  of  March,  June,  September  and 
December,  checks  to  be  forwarded  therefor  on  the  15th  of 
.Vpril.  July,  October  and  January:  dividends  to  holders  of  com- 
mon stock  of  record  on  the  last  days  of  January,  April,  July 
and  October,  checks  to  be  forwarded  therefor  on  the  15th  of 
l-"ebruary.   May.   .\ugust   and   November. 

Hamilton  Gas  &  Electric  Company. — Bondholders  of  the 
Hamilton  Gas  &  Electric  Company,  of  Hamilton.  Ohio,  have 
selected  W.  E.  llutton,  of  Cincinnati;  Stanley  Matthews  and 
Joseph  Kelly  as  a  committee  to  make  an  investigation  into  the 
operation  of  the  company  with  a  view  to  suggesting  methods 
of  safeguarding  the  interests  of  the  bondholders.  The  com- 
pany has  been  unable  to  pay  the  interest  on  outstanding  bonds, 
as,  it  is  claimed,  the  company  has  been  operating  its  plant  at  a 
loss  for  some  time.  This  is  said  to  be  due  to  competition  with 
the  gas  and  electric  plant  operated  by  the  city  of  Hamilton. 
The  company  now  has  a  suit  pending  against  the  city  to  pre- 
vent its  operating  at  the  present  rates,  which  are  claimed  to  be 
>o  low  that  the  city  is  sustaining  a  loss. 

Marconi  Wireless  Company  Dividends. — At  a  recent 
meeting  in  London  the  .Marconi  W  ireless  Telegraph  Company. 
Ltd.,  declared  dividends  as  follows  :  7  per  cent  per  annum  on  the 
cumulative  participating  preference  shares  issued  on  or  prior 
to  December  31  last,  and  an  interim  dividend  at  the  rate  of  7 
per  cent  per  annum  on  the  cumulative  participating  preference 
shares  issued  on  or  prior  to  June  30  last,  and  also  an  interim  divi- 
dend for  the  half  year  ended  June  ,30  at  the  rate  of  10  per 
cent  per  annum  on  the  ordinary  shares  issued  July  20,  191 1 ; 
all  dividends  payable  September  i. 

Philadelphia  Electric  Company. — The  income  of  the 
Philadelphia  Electric  Company  has  been  increased  during  the 
year  by  the  increased  sale  of  energy  for  municipal  lighting  and 
further  additions  to  the  revenue  will  be  made  by  the  contract  to 
supply  energy  to  the  Philadelphia  Rapid  Transit  Company.  It 
is  expected  that  the  company  will  end  its  fiscal  year  on 
December  31   with  a  very  large  surplus. 


DIVIDENDS. 

Mackay  Companies,  quarterly,  preferred,  i  per  cent ;  comnio 
i]4   per  cent,  payable  Oct.  2. 

.\ew    York   &   Queens    Electric    Light    &    Pow( 
(|uarterly,  i  per  cent,  payable  Sept.  i. 

Standard  Gas  &  Electric  Company 


ver    Company, 


(|uarteriy,  i  per  cent,  payaiue  se\ii.  i. 

Standard  Gas  &  Electric  Company  (Chicago),  quarterly,  pre- 
ferred, 2  per  cent,  payable  Sept.   15. 

REPORTS  OF  EARNINGS. 

CHICAGO  *   .MILW.VUKKE  ELKCTRIC  RAILW.W  CO.MP.VNV. 

Gross        Operating  Net  Fixed  Net 

Period  Earnings      Expenses.     Earnings.     Charges.       Surplus. 

6m        IiHie      'II  ?-105,776      f293,23?      $120,219        $59,305        $«0,914 

"■      ■••      ■     -lu  390,8(17         33S.002  59.515  55,825  3.690 

(  or.ffK.VDO   SI'RIXGS   LIGHT,   HE.\T  &  POWER  COMP.\NY. 
lulv,  1911  $210,899      $120,612        $90,287        $46,805        $43,48.' 

■    ••  1910  202,329         114,500  87,829  44,142  43,687 

EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  BOSTON. 

Inly. 


KINGS    COUNTY    ELECTRIC    LIGHT    &    POWER    COMPANY. 
$366,902      $185,333      $181,569      $122,773        $58.79(. 


1911 

1910     341.59"    170,765    170.8 
r»l).   'tl    3,708,964   1,350,881   1,358.083 


106,45.1     64,37 

797,595    560.48K 

448;6';i   i:i67;87r   1,280,774    717.151    563,62.! 
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General   News 


Construction  Netos. 


AN.Mil'O.N,  M.A. — The  Auniston  Keally  Company  is  planning  to 
huild  a  stventcen-acrc  park  and  extend  electric-lighting  system,  etc.  li. 
F.   WilliamsoQ  is  interested   in  the  company. 

CEDAR  BLUFF,  ALA.— The  installation  of  an  clectriclighl  plant  in 
Cedar  Bluff  is  reported  to  he  under  consideration.  W.  T.  I.assiter  is 
interested  in  the  project. 

COLUMBIANA,  AL.V— The  franchise  granted  to  G.  L.  Carlisle  and 
associates  several  months  ago  has  been  acquired  by  the  Mount  Dixie 
.Sanatotium,  Land  &  Investment  Company,  which,  it  is  said,  will  con- 
struct an  electric-light  plant. 

STEVEX.SON,  ALA.— The  City  Council  is  reported  to  have  engaged 
.1.  B.  McCrary  &  Company,  Empire  Building,  Atlanta.  Ga.,  to  prepare 
plans  for  a  municipal   electric  and   water  plant. 

MIAMI,  ARIZ. — The  Summit  Copper  Company  is  planning  to  insl;iil 
an    electric-light    and    power    plant. 

PHOENIX,  ARIZ. — The  City  Council  has  awarded  a  contract  to  the 
New  State  Electric  Company  for  the  installation  of  an  ornamental  light- 
ing system  in  the  business  district  of  the  city,  to  cost  about  $20,000. 
Iron  lamp  standards  and  incandescent  lamps  will  be  used. 

PHOENIX,  ARIZ.— Contracts  have  been  awarded  by  the  Salt  River 
\'alley  Water  Users'  Association  for  equipment  for  its  power  house  at 
Arizona  Falls.  a.s  follows:  To  the  S.  Morgan  Smith  Company,  of  York. 
I'a.,  for  725-hp  hydraulic  turbines,  at  $11,500;  for  530-kva  alternators  to 
the  General  Electric  Company,  of  Schenectady,  N.  Y.,  at  $15,462,  and 
to  the  Westinghouse  Electric  &  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  for  switchboard,  for  $,'!.222. 

CL.^RKSVILLE,  ARK. — The  proposition  to  issue  bonds  to  the  amount 
"f  $75,000,  the  proceeds  to  be  used  for  the  installation  of  an  electric- 
light  plant,  water-works  and  sewer  system,  will  be  submitted  to  a  vote 
of  the  people.  Plans  for  electric-Hght  plant  have  been  prepared  by  R.  L. 
Goodman. 

ALAMEDA,  C.\L.— An  election  will  soon  be  held  in  this  city  to  vote 
in  a  $15,000  bond  issue,  the  proceeds  to  be  used  for  improvements  to  the 
electric-light  plant 

ALPAUGH,  C.\L.— Plans  are  being  prepared  by  the  Second  Exten 
-■ion    \^'ater   Company   for   the    installation   of   an   electric    pumping   plant. 

.ANAHEIM,  C.\L.— Plans  are  being  considered  for  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district  of  the  city. 
It  is  proposed  to  erect  ornamental  lamp  standards,  each  standard  carry- 
ing live  lamps. 

COLUSA,  CAL. — The  County  Supervisors  of  Colusa  County  have 
granted  the  Northern  California  Power  Company  a  franchise  to  erect 
transmission  lines  to  stippiy  electricity  for  lamps  and  motors  tliroutlhont 
tlic  county. 

LODI,  CAL.— The  Central  California  Traction  Company,  it  is  rt;- 
ported,  is  contemplating  the  construction  of  a  railway  from  a  point  near 
Lodi  up  Dry  Creek.  Extensions  are  also  planned  to  Jackson  .-iiid  Sutter 
Creek. 

LONG  BEACH,  CAL. — Preparations  are  being  made  by  the  Pacific 
Telephone  &  Telegraph  Company  for  the  erection  of  a  new  exchange 
building  on  Fifth  Street  and  to  install  a  conduit  system  to  cost  approxi- 
mately $140,000. 

LONG  KEACH,  CAL.— The  Southern  California  Edison  Company  has 
completed  the  installation  of  the  initial  15,000-hp  unit  at  its  power  plant. 
which  will  be  put  in  operation  immediately.  The  cost  of  tin-  plant  to 
date  is  approximately  $2,000,000. 

LOS  .\NGELES,  CAL. — Preparations  are  being  made  by  the  Pacific 
Telephone  &  Telegraph  Company  for  improvements  and  additions  to  its 
exchange  building,  located  on  East  .Tefferson  Street,  for  which  a  permit 
has  been  granted. 

LOS  ANGELES,  CAL.— The  Southern  California  Edison  Company  is 
erecting  a  new  transformer  house  in  the  Lawnsdale  district. 

LOS  ANGELES,  CAL.— In  the  city  budget  for  1911-12  adopted  by  the 
City  Council  the  sum  of  $92,855  is  appropriated  for  the  installation  of  a 
modern  fire  and  police  telegraph  system. 

LOS  .-KNGELES,  CAL. — The  Los  Angeles  Railway  Corporation  an 
nounces  that  it  will  build  new  car  lines  on  West  Jefferson  Street  and 
Vermont  .\venue  if  suitable  franchise  is  given. 

LOS  ANGELES,  CAL. — Parkinson  &  Bergstrom,  architects,  Security 
Building,  have  awarded  a  contract  to  the  Meyberg  Company.  Sixth  and 
Spring  Streets,  for  furnishing  and  installing  electric  fixtures  in  the 
twelve-story  Chester  Building,   at  Fifth  and  Spring  Streets,  for  $5,650. 

LOS  ANGELES.  CAL.— The  City  Council  on  Aug.  8  decided  to  ap- 
propriate $5,500  for  August  and  $5,000  for  September,  to  cover  the  ex- 
penses of  securing  rights-of-way  and  making  surveys  for  transmission  lines 
.ind   locations  for  power  houses  in  connection   with    the   development  and 


iiansmission  of  the  city's  electrical  supply,  and  William  Mulhollaii  -biti 
engineer  of  the  aqueduct,  will  file  on  additional  power  sites  on  the  <m, 
River  and  on  Cottonwood  Creek  that  will  increase  the  rating  of  tbio'ir 
iluct  by  30,000  hp. 

.VIARYSVTLLE,  CAL.— Plans  are  being  considered  by  the  Grea  \ 
crn  Power  Company  for  extension  of  its  transmission  lines  to  M.-'iv 
to  supply  electricity  for  lamps  and  motors.  The  erection  of  a  ncv  o>- 
plant  on  the  outskirts  of  the  city  is  contemplated. 

NAPA,  CAL. — Application  will  be  made  by  the  Napa  &  Clear  La  K 
way   Company   for   a   charter   to  construct   an   electric  railway  froiN-, 
to    Lakeport,    90    miles   in    length.      The   company   is   to   be  capita 
?;300,000.      The    directors   are:    C.    W,    Conlisk,    W.    M.    Rank   .iiiii 
-Morton. 

OAKLAND,    CAL.— The    lilue    Lakes    Power    &    Lighting    Com,, 
erecting  a   transmission  line  across  the   hills  from   Lake  County  vi 
view    of   extending   it   to    Oakland   and   ultimately   to   San  Jose  ai 
up  the  peninsula,  via  Palo  .Mto  to  San  Francisco. 

PALMS,  CAL. — At  an  election  held  recently  the  proposition  to 
street-lighting   system   in   Palms   was   carried. 

REDONDO  BEACH,  CAL.-The  Pacific  Light  &  Power  Comp: 
awarded  the  contract  for  the  installation  of  a  new  piping  syster  r 
power  plant  to  H.   R.  Boynton,  to  cost  $11,619. 

RIVERSIDE,   CAL.— The   Southern   Sierras   Power   Company,  ■ 
reported   tu   have   awarded  contracts   for  the  erection  of  distributi  - 
throughout   this    county,   one    of    which    will   tap   the    Moreno  and  > 
country   and   another    the    West    Riverside   and    Corona   districts,      . 
ning  to  build  a  transmission  line  from   San  Bernardino  to  Bisbo] 
tance   of  250  miles.     The   cost  of  the  line  is  estimated  at  $2,000, 
A.   Worthley,   of  Riverside,   Cal.,  is  local   representative. 

ROSEVILLE,  CAL.-The  installation  of  a  municipal  electric  v 
system  in  Roseville  is  reported  to  be  under  consideration, 

SACRAMENTO,  CAL.-The  Sacramento  Vall«y  West  Side  xi 
Kailway  Company  has  awarded  the  contract  for  construction  of  '  | 
posed  electric  railway  from  Woodland  to  Red  Bluff  to  the  Dozi  ' 
struction  Company,  of  Sacramento,   Cal. 

SACRAMENTO,    CAL,— Bids    for   the    installation   of  the  ne»  o 
ground    conduit    system    for    the    lighting    arrangements    on    the  li 
grounds   and  the   building   were   opened   on   Aug.    12  by  Capitol 
tendent  Radcliff,  and  all  bids  are  reported  to  be  higher  than  the  <  n 
which  is  about  $13,000.     New  bids  may  be  called  for. 

CAL. — The  Southern  Sierras  Power  I. 
its  large  power  plant,  which  is  to  be  lo  ■ 
intersection  of  the  Santa  Fe  tracks,  j  •' 
immediately  and  operated  until  the  tran  '■ 
1  Bernardino  is  completed,  after  which  tl  ■ 
auxiliary. 

CAL.— The  California-Nevada  I'uwo  i 
has  awarded  a  contract  to  Milliken  Brothers,  of  New  York,  .V. 
2000  steel  towers,  and  to  the  .Muniinum  Company  of  .\nierica  . 
tons  of  wire  for  its  proposed  transmission  line  from  Bishop 
Bernardino,  a  distance  of  240  miles.  The  Southern  Sierras  Pon 
pany,  a  subsidiary  company,  has  acquired  a  site  in  this  city  f^i 
auxiliary  and  distributing  plant.  A  conduit  system  will  be  ms 
the  business  section.     The  cost  of  the  work  is  estimated  at  about  !  ' 

SAN  FRANCISCO,  CAL.-The  site  for  the  new  power  hous  ' 
Geary  Street  Railway  at  Jefferson  and  Jones  Streets  has  been  p  *• 
lor  $55,000.     Plans  are  now  being  prepared  for  the  building. 

SAN  JOSE,  CAL.-The  Great  Western  Power  Company  has  a  et 
the  Board  of  Supervisors  of  Santa  Clara  County  for  a  franchii  «■ 
ing  the  entire  county. 

VACAVILLE,  CAL.-The  Board  of  Supervisors  has  granted  ■ 
citic  Portland  Cement  Company  a  franchise  to  nKiimain  an  electr  ' 
mission  line  on   the  county  road  in  Vacaville. 

WINTERS,  CAL.— In  order  to  be  able  to  take  care  of  it.",  i"  »•■ 
business  in  this  city,  the  Pacific  Gas  &  Electric  Company  has  "* 
to  reconstruct  its  entire  system,  and  work  has  already  been  comir  * 

JULESBURG,    COL.— An  electric   pumping  plant  installed  at  >»'• 
Neb.,   a   siding   on   the  Union   Pacific   Railroad,   by  L.  W.  Fersii  »" 
H.    C.   McNew,   having  proved   successful,   it  is  proposed  to  ercci  P  ^  _ 
in   the    vicinity    of   Julesbui  g,    the    electrical    energy   from  which  ill 
used   for  the   operation  of  the  various   pumping  equipments  in  ,,■»* 
County. 

LONGMONT,    COL.— George   H     Stonex,    City    Clerk,   writfs  a'  ' 
H.    Whiting,    236    Central    Building,    Denver,   is   preparing   plans  '  '  y 
municipal   electric-light   plant,    which   is  to   cost  $60,000.     R-  ^■■ 
son   is  city  engineer. 

PUEBLO,  COL.— The  Irinidad  Tiansmission  Railway  &  G  '''"' 
pany  has  been   incnrpnr:,led  with  .n   capital  stock  of  $4,000,000  to  e,*'  '  ' 
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ibe*vi*tiic*lightint{  and  sireci-railuay   busiiicbs  in  the  State  of  Colorado! 
udto   furnisb   lighiing   and    inolur    fervice    to   cities,    towns,    individual 
ftrsand  corporalions  for  domestic  and  commercial  purposes.     The  corn- 
pan  lecenily  look   over   the   jiroperties  01   the   Southern    Color.ido   Rail 
•  ji    iiht  i  Power  Company  and  will  operate  in  Las  Animas,  Heurfaiio. 
!  remont  and  Denver  Counties.     Those  responsible  for  its  forma- 
C    H.   Williams.    R.    H.    Widdecamp,   John    M.    Cates.    C.    VV. 
.1  A.  S.  Brooks. 
iLK.   CONN.— The    installation   of   a    new    electric   lighting  plant 

■  W  is  under  consideration,  a  site  on  the  Blackberry  River  hav 
surveyed  for  the  purpose.  It  is  understood  that  .Mrs.  George 
'is«   a  summer   resident   of    Norfolk,   is   back   of   the   enterprise. 

■  XORWALK,    CONN.— Beginning   with    November,   the   Muni- 

1  iirht   Plant  will   make  the  following  reduced  rates  to  con- 

.cal  energy:     For  public  lighting  the  price  of  arc  lamps 

.     L   trom  ?60  to  $54  per  year,  and  tlie  price  of  incandescent 

■11   Jl.^.JO  to  $10.80  per  year,  public  offices  and  buildings  to  be 

*ith   energy    at    actual    cost.      For    commercial    service    the    rates 

am  9  cents  per  kw-hour  for  the  first   100  kw-hours  to  5  cents 

ir    for   all   over   500   kw-hours,    the   present    rates    running    from 

■or    all    over    300    kw-hours.      The    minimum    rate    for    business 

nfs  will  be  $1.11  and  for  residences  55  cents.     For  industrial 

^e^  will  be  5  cents  per  kw-hour  for  the  first  100  kw-hours. 

■■i\t  400  kw  hours  and  3  cents  for  all  over  500  kw-hours, 

lale  of  $1.11. 
>V.     D.     C— Consular     Report     No.     186     states     under 
■   :  portunities.   Item   No.   7160,  that  a   firm   in   England  in- 
..  an  consular  officer  that  it  wishes  quotations  from  manu- 
;  cI.;ctro!yte  wire  bars  in  the  United  States. 
INGTON.     P.     C— Consular     Report     No.     187     states     under 
!  'ade  Opportunities,  Item  No.  7166,  that  an  American  consular 
England   has   forwarded    the   name   of   a  business   man   in    his 
ii   wishes    to    communicate    with    manufacturers    of   motors    and 
accessories  in  the  United   States  with   a  view  of  obtaining?  the 
that  line. 

SGTON,  D.  C— Consular  Report  No.  193  states,  under  tlie 
-itish  Columbia  Activities,  that  it  is  understood  that  the  Great 
Hai)»ay  Company  will  install  at  .\rdley,  British  Columbia. 
Burnahy  line  of  the  British  Columbia  Electric  Railway  crosses 
■■riocldng  plant  at   a  cost   of  over  $7,000,   which   will   pro- 

f   from   line  to   the   other. 

'\  .    FL.-V. — The   installation   of.  an   electric-light   plant,   ice 

■*aler-works    system    is    reported    to    be    under    consideration. 

nta  is  interested   in   the   project. 

_  KD.    KLA.— Plans    are   being    formulated    by    Judge    Bullock,    of 

a  group  of  capitalists  for  the  organization  of  an  electric-power 

t  this  city.     The  purpose  of  the  proposed  enterprise  is  to  estab- 

■  rating  plant  on  the  Wekiwa  River,   from   which   point  electrical 

be  distributed  to  the  nearby  towns. 
'N,  G.V — Sur^■cys  are  being  made  for  the  erection  of  the  trans- 
e*  of  the  Eastern  Tennessee  Power  Company  cast  of  Dalton, 
ine  running  just  outside  of  the  city  limits.  H  granted  a  fran- 
company  will  supply  electricity  in  Dalton.  The  company  is  de- 
He   water   power   of  the   Ocoee    River. 

\S,   GA.— C.    T.   Cliiford,    of    Columbus,    Ga.,    has   secured    the 
:T  rebuilding  the  power  house  of  the  Virginia-Carolina  Chemi- 
^ny,  of  Richmond,   Va. 
IDAHO. — The   city   of    Boise    is    planning    to    install    a    cluster 

■  •teiD,  which  will  double  the  area  covered  by  the  present  sys- 
nvolve  the   erection   of   540  additional   poles,   each   surmounted 

:<ier  of  three  lamps.  It  is  stated  that  the  maintenance  of  the 
Utioo  will  cost  the  city  $3,000  more  per  year  than  it  is  paying 
-sent  system. 

-  ID.\HO.— .-Vpplication  has  been  made  to  the  City  Council 
Frank,    manager    of    Kooskia    Milling    &    Power    Company    of 

■  ►r  a  franchise  to  supply  electricity  in  Stites  for  lamps  and 
lie    company    proposes    to    erect    a    transmission    line    from    its 

N<.uskia  to  3-ii'a  and  agrees  to  furnish  electrical  service  at  the 
•   aa   charg  d    in    Orofino.     If    granted    a    franchise    Mr.    Frank 
ia»e  the  sy^'eiii  ready  for  operation  within  thirty  days. 
\.  ILL. — The  Fox  &  Illinois  Union  Railway  Company  is  plan- 
gin  work  on  the   construction  of  its  proposed  electric  railway 

'  "rkville  and   Morris.   20  miles  in  length,   about  Sept.   I.     H.  H. 

■  Aurora,  III.,  is  president  of  uic  company. 

■  I.\,  ILL. — The  Aurora,  Elgin  &  Chicago  Railroad  Company  is 
■■ni.  plating  the  installation  of  a  coal-haudling  and  coal-storage  plant 
at  itfiauvia  power  house. 

CIC.AGO.    ILI M    a    special    meeting    of    the    stockholders    of    the 

Nort/estern  Elevated  Railroad  Company  held  recently  a  $25,000,000 
hondisue  was  authorized,  the  proceeds  to  be  used  to  retire  $19,000,000 
•■  h«is  due  September,  and  to  pay  floating  indebtedness. 

CECAGO,  ILL.— The  Chicago  Railways  Company  has  awarded  the 
conti't  fir  equipment  for  the  extension  of  its  La  Salle  Street  subaU- 
<'on..Kluding  two  3000-kw,  23-cycle,  self  strrting  rotary  converters,  with 
""^iry  transformers  and  a  three-panel  itchboard,  to  the  Westing- 
hou»iElKlric  t,  Manufacturing  Company,         Pittsburgh.   Pa- 


CHICAGO,  ILL.— Bids  will  he  leccived  by  William  Carroll,  city  clcc 
trician,  608  City  Hall,  Chicago.  III.,  until  Aug.  28  for  furnishing  the  city 
of  Chicago  with  lamps  on  certain  parts  of  streets  in  different  sections  of 
the  city  for  one  year  from  £ept.  1,  1911,  as  per  specifications  on  file  in 
the  office  "f  the  city  electrician.  .Mternate  propositions  will  be  receive<l 
covering  a  period  of  two.  three  and  five  years  from  Sept.  1,  1911;  also 
alternate  proposals  covering  a  period  of  one.  two,  three  and  five  years 
from  Jan.   1,  1912. 

MASCOUTH.  ILL. — The  citizens  have  voted  in  favor  of  a  $12,000 
lend  issue,  the  proceed.^  to  he  used  for  the  construction  of  a  municipal 
electric-light   plant,   as  mentioned   in  a   previous  issue. 

P.VXTOX,  ILL. — The  question  of  establishing  a  municipal  electric 
light  plant  in  P.ixton  is  under  consideration,  and  Imiids  to  the  amount  ol 
$15,000  have  been  authorized. 

TAYLOR\"II.LE.  ILL.— A  oiitraci  has  been  awarded  by  the  Taylor 
ville  Gas  &  KIcctric  Company  to  John  W.  Morris.in,  of  Lincoln,  for  the 
construction  of  a  new  eUctric-light  plant  on  the  silc  of  the  old  plant. 
Not  only  will  a  new  structure  be  erected,  hut  the  plant  will  be  entirely 
equipped  with  new  machinery,  which  will  displace  that  which  has  been 
in   use  for  some  time. 

.\Lni(lN.  l.\D.— .'\t  an  election  held  recently  the  citizens  voted  to 
imrehase  the  local  electric-light  plant  .and  water-works  system,  to  be 
Mwned   ind  operated   by   the   municipality. 

ELKHART.  IND. — The  City  Council  is  considering  an  ordinance  whieli 
provides  for  installing  electric  wires  in  conduits  in  the  business  district 
of  Elkhart. 

EV.\XS\ILLK.  l.\U.— .Negotiations  have  been  closed  by  the  Evans 
ville  Railways  Company,  which  operates  traction  lines  from  Evansville  to 
Grandview,  Ind.,  and  Mount  Vernon,  Ind.,  for  leasing  the  abandoned 
tracks  of  the  Illinois  Central  Railroad  from  Evansvillc  to  Henderson. 
K>-.  The  Evansvillc  company  will  operate  electric  cars  on  the  line  and 
expects  to  have  the  system  in  operation  in  about  three  months.  Eventu- 
ally the  Evansvillc  Railway  Company  will  extend  the  railway  from  Ilcii 
derson  to  Owenshoro.  Ky. 

G.\RY,  IND. — It  is  stated  tliat  the  $10,000,000  plant  which  the  .\nier- 
ican  Car  &  Foundry  Company  is  to  erect  in  Gary  will  be  electrically 
equipped  throughout. 

INDI.-\N.-\POLIS,  INI). —The  Commissioners  of  Marion  County  are  not 
favorably  impressed  with  municipal  operation  of  utility  plants,  and  will 
close  the  power,  light  and  heating  plant  which  has  been  supplying  the  jail 
and  court  house  with  water,  heat  aud  light.  It  is  the  belief  of  the  com- 
missioners that  the  county  can  buy  its  water,  heat  and  light  at  a  rate  that 
would  be  lower  than  the  cost  of  maintaiuiug  its  own  power  plant.  Bids 
are  now  being  asked  of  the  existing  companies  to  furnish  such  service. 

NEWCASTLE,  IND. — A  five-year  contract  to  supply  electrical  eaergy 
to  the  Indiana  Village  of  Epileptics,  for  the  operation  of  lamps  and  mo- 
tors, has  been  awarded  to  the  New  Castle  Light,  Heat  &  Power  Comi>any. 

CL.\RION.  lA. — The  local  electric-light  system,  which  was  reccntl.v 
destroyed  by  fire,  has  been  purchased  by  Messrs.  .Vlorengo  and  Mack. 
It  is  understood  that  the   new  owners   will   rebuild  the  plant. 

COUNCIL  BLUFFS,  lA.— Bids  will  be  received  by  the  Board  of 
Water  Works  Trustees  of  Council  Bluflts,  la.,  until  Sept.  7,  for  furnish- 
ing complete  two  100  hp.  three-phase.  60-cycle,  2000-2300-volt  induction 
motors,  in  accordance  with  plans  and  specifications  on  file  at  the  office 
of  the  superintendent  of  water  works,  Des  Moines,  la.,  copies  of  which 
may  be  obtained  on  application  to  S.  L.  Entyrc,  superintendent  of  water 
works.  Bids  will  also  be  received  at  the  same  date  and  place  for  the 
construction  of  concrete  reservoirs  and  also  for  5000  barrels  of  Port 
land  cement. 

DES  MOINES,  I.-V. — The  city  is  reported  to  be  considering  the  ques 
tion  of   taking  over  the   electrolier  lighting  system. 

DES  MOINES,  lA.— Plans  are  being  considered  by  the  Des  Moines 
City  Railway  Company  for  the  erection  of  an  addition  to  its  power  plant 
in  Des  Moines. 

MARSH.VLLTOWN,  lA.— The  recently  organized  Merchants,  Me- 
chanics &  Farmers  Telephone  Company  will  award  a  contract  in  Sep 
tcmbcr  for  the  construction  of  a  plant  that  will  cost  in  the  neighbor- 
hood   of    $100,000. 

NEW  SHARO.X,  I.-\.— Owing  to  the  Town  Council  and  the  owners  ■  f 
the  local  electric-light  and  water  plants  being  unable  to  come  to  an  agree- 
ment, the  plants  have  been  closed  and  the  town  is  without  street-lighting 
service  and  fire  protection.  .Announcement  has  been  made  that  the  town 
authorities  will  take  charge  of  the  lighting  and  pumping  plants  and 
operate  them   until  the  courts  settle  the  controversy. 

HILL  CITV.  KAN.— The  J.  S.  Worley  Company,  Reliance  Building. 
Kansas  City,  .Mo.,  is  reported  to  be  preparing  plans  for  the  installation 
of  an  electric-light  plant  and  water-works  system  in  Hill  City,  to  cost 
approximately  $50,000. 

K.ANS.AS  CITY.  KAN— Plans  and  specifications  for  the  installation 
of  a  municipal  electric  light  plant  in  this  city,  drawn  by  the  McLaughlin 
Engineering  Company,  have  been  approved  by  the  Commissioners,  and 
that  the  City  Clerk  has  been  instructed  to  advertise  for  bids  for  its 
construction. 

SYLVAN  GROVE,  K.\N.— It  is  reported  that  plans  and  specifications 
are  being  prepared  by  Von  Unwcrth  &  Cooke.  Finance  Building,  Kansas 
City,  Mo.,  for  the  installation  of  an  electrio-U^t  plant  and  water-works 
system  in  Sylvan  Grove,  for  which  bonds  to  the  nmoum  of  $35,000  have 
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bein  voIcJ.  riie  cusl  of  llic  electric  plant  is  estimated  at  $10,000  and 
the  water  works  at  $25,000.  It  is  understood  that  bids  for  construction 
of  the  systems  will  be  called  for  in  the  near  future. 

O'BANNOX,  KY. — The  residents  of  the  eastern  pan  of  Jefferson 
t  ounty  are  considering  the  organization  of  a  light,  heat  and  power  com 
pany  to  operate  in  this  section  of  the  county.  It  proposes  to  locate  at 
.Marcia,  where  the  old  plant  of  the  Louisville  &  Eastern  Electric  Railroad 
is  located,  which  has  heen  abandoned  by  the  Louisville  Railway  Company, 
which  took  over  the  former  company.  It  is  understood  that  the  railway 
company  is  anxious  to  sell  the  property.  It  is  proposed  to  organize  :i 
company  with  a  capital  stock  of  $60,000. 

NEW  IBERI.\,  L.\.— The  Southwestern  Traction  &  Power  Company, 
,.i  \ew  Orleans,  La.,  will  place  contr,icts  during  the  next  ten  weeks  for 
the  construction  of  a  new  power  house  in  New  Iberia.  The  equipment 
will  include  two  250-hp  water-tube  boilers,  turbines,  generator.';,  etc.  Oil 
will  be  used  for  fuel  for  boiler: 

BAXGOR,  .MAINE.— The  liangor  Power  Company,  recently  in- 
i-orporatcci  for  the  purpo.se  of  acquiring  the  property  and  franchises  of 
the  Bodwcll  Water  Power  Company,  is  to  be  absorbed  by  the  Bangor 
Railway  &  Electric  Company.  .\  dam  is  soon  to  be  built  at  Oilman's 
Tails,  on  the  Stillwater  branch  of  the  Penobscott  River,  for  which  sur- 
verys  are  now  being  made.  John  R.  Graham,  president  of  the  Bangor 
Railway  &  Electric  Company,  has  been  elected  general  manager  of  the 
Bodwell  Power  Company. 

B.-VNGOR.  M.VINE. — The  Bangor  Power  Company  was  recently  in 
corporated  with  an  authorized  capital  stock  of  $1,250,000  and  $750,000 
in  bonds,  to  take  over  the  rights,  property  and  franchise  of  the  Bodwell 
Water  Power  Company,  which  was  purchased  at  a  foreclosure  sale  on 
May  19  by  the  reorganization  committee.  .\  meeting  of  the  Bangor  Rail 
way  &  Electric  Company  will  be  held  .\ug.  26  to  consider  the  guaran- 
teeing of  the  $750,000  bonds  of  the  Bangor  Power  Company,  and  also 
the  issuing  of  new  stock  for  the  purchase  of  the  stock  of  the  Bangor 
Power  Company.  It  is  proposed  to  reorganize  the  Bangor  R.-iihvay  & 
Electric  Company  in  connection  with  the  Bangor  Power  Company,  the 
Veazie  Lumber  Company  and  the  Penobscot  Realty  Company.  The  plan 
calls  for  an  increase  in  the  capital  stock  of  the  Bangor  Railway  &  Elec- 
tric Company  to  $3,000,000. 

WILTON,  MAINE.— Charles  O.  Sturtevant.  general  manager  of  the 
l>anklin  Electric  Light  &  Power  Company  of  Farmington,  Maine,  has 
purchased  the  plant  and  holdings  of  the  Wilton  Electric  Light,  Power  & 
(,as  Company.  The  Town  Council  has  contracted  with  the  Franklin 
(  ompany  to  supply  electricity  for  lighting  the  town.  Thirty  street  lamps 
will  be  erected  in  the  villages  of  East  Wilton  and  Wilton.  Work  will 
^■ton  begin  on  the  erection  of  the  transmission  line  from  Farminyton  to 
Wilton. 

BOSTON.  MASS. — Plans  are  being  considered  by  Mayor  Fitzgerald 
i.T  the  installation  of  an  electric-light  plant  in  the  new  city  hall  anne.x 
I'l  supply  electricity  for  lighting  the  city  hall  and  annex  and  possibly 
thc  nearby  buildings.  It  is  also  proposed  to  light  Gallup's  Island  quar- 
antine station  with  electricity. 

TiEDHAM,  MASS.— The  Dedham  &  Hyde  Park  Gas  &  Electric  Light 
Company  has  petitioned  the  Massachusetts  Gas  and  Electric  Light  Com- 
missioners for  permission  to  issue  additional  capital  stock  to  the  aiiiounl 
of  $14,200.  the  proceeds  to  be  used  to  pay  for  extensions  and  additions 
to  its  mains  and  ser\-ices.  and  to  provide  funds  for  further  extensions. 

NORTH  ADAMS.  MASS. — The  stockholders  of  the  Hoosac  Cotton 
Mills  have  authorized  the  erection  of  a  new  spinning  mill,  power  house 
and  other  buildings  at  their  Eclipse  plant  and  the  removal  of  machinery 
of  their  Beaver  plant  to  the  new  mill.  -\n  increase  of  capital  stock  from 
S/50.000  to   $1,000,000  has  also  been  authorized. 

WARE.  MASS.— The  Ware  Electric  Company  has  applied  to  the  Mass- 
achusetts Gas  and  Electric  Light  Commissioners  for  permission  to  issue 
$40,000  additional  capital  stock,  the  proceeds  to  be  used  to  pay  floating 
indebtedness  for  new  construction  and  improvements  already  made  and 
for  developments  to  the  property. 

WEYMOTJTIT,  MASS.— The  Massachusetts  Gas  and  Electric  Light 
Commissioners  have  approved  the  petition  of  the  Weymouth  Light  & 
Power  Company  to  issue  new  capital  stock  to  the  amount  of  $210,000, 
the  proceeds  to  be  ustd  to  pay  for  additions  made  to  its  plant. 

STANTON.  MICH. — At  a  special  election  held  recently  the  proposi 
tion  to  issue  $10,000  in  bonds,  the  proceeds  to  be  used  for  the  construc- 
tion  of  an  electric-light  plant  and   water-works  system,  was  carried. 

.■\LBERT  LEA,  MINN.^Improvements  are  contemplated  by  the  North- 
western Telephone  Exchange  Company  to  its  new  system,  which  will  in- 
volve an  expnediture  of  about  $10,000. 

DEER  RIVER.  MINX.— The  Everton  Light  &  Power  Company  has 
commenced  work  on  the  construction  of  a  new  electric-light  plant  in 
Dctr  River. 

RUSH  CITY,  MINN.— The  Village  Council  of  Rush  City,  Minn.,  will 
receive  sealed  bids  for  an  electric  fire  pump  and  motor  up  to  Sept.  5. 
Detailed   information  may  he   obtained  from   the   Village  Recorder,  J.    F. 


ST.  PAUL.  MINN.— It  is  reported  that  the  Board  of  Public  Works  has 
lecided  to  install  a  new  street-lighting  system.  About  1000  new  lamp.': 
u-ill   be   erected- 

WINONA.  MINN.— Judge  Charles  A.  VVillaid.  of  the  U.  S.  District 
Court,    has    appointed    Howard    Norris.    of    Milwaukee,    receiver    of    the 


Winona  Railway  &  Light  Company.  C.  C.  Smith,  ior  the  r 
offered  a  cash  payment  of  $12,.175  as  default  interest  to  the  Old 
Trust  Company,  of  Boston,  as  a  plea  that  the  receiver  be  not  ap 
but  the  attorney,  acting  for  the  Trust  Company,  objected  to 
ceptance   on  the  ground   that  it   was  not   offered   in  good  faith 

KIRKWOOD.  MO.— At  an  election  held  Aug.  19  the  propos 
issue  $10,000  in  bonds,  the  proceeds  to  be  used  for  improveiiie 
extensions  to  the  electric-light  plant  and  water-works  system,  was 

MONETT.  MO.— Bids  will  be  received  for  the  construction 
electric-light  plant,  including  pole  line,  etc.,  until  .\ug.  29.  The: 
the  plant  is  estimated  at  approximately  $35,000. 

PRINCETON.  MO.— Bonds  to  the  amount  of  $7,000  have  beei 
the  proceeds  to  be  used  for  extensions  to  water-works  and  dec 
systems. 

ROLLA,  MO. — The  proposition  to  issue  bonds  to  the  amount  o! 
the  proceeds  to  be  used  for  improvements  to  the  municipal  elect 
plant,  will  be  submitted  to  a  vote  of  the  people. 

BIG  HORN,  MONT.— The  Big  Horn  Telephone  Company, 
organized  with  a  capital  stock  of  $20,000,  is  planning  to  erect 
phone  line  to  Custer,  Mont. 

BILLINGS.  MONT.— The  City  Council  has  passed  an  ordinal 
viding  for  the  iiT^tatlation  of  an  orn.iinental  ^street-lighting  sy 
Billings. 

LIBBY,  MONT.— Plans  are  being  considered  by  J.  A.  Coram, 
ton,  Mass.,  for  the  installation  of  a  power  plant  at  Kootenai  Fall 

BURWELL,  NEB.— Preliminary  arrangements  for  the  install:' 
an  electric  power  plant  at  this  city  having  been  concluded  by 
Reasoner  and  Beardsley,  of  Lincoln,  work  on  its  construction 
commenced  at  once.  Local  subscriptions  to  the  amount  of  $10,C 
been  secured,  and  it  is  understood  that  the  remainder  of  the 
vegAiired  te  cover  the  cost  of  the  plant  will  he  furnished  hy 
parties.  The  present  plan  is  to  construct  a  dam  on  the  l.oiii 
n.qfth  of  Burwell,  at  which  point  1000  hp  can  be  developed.  .\ 
of  towns  in  the  valley  are  considering  the  utilization  of  the  enei 
crated,  and  plans  are  being  formulated  for  the  construction  of 
trie   line    frim   Burwell   to   Taylor   and    .-Mmeria. 

FREMONT,  NEB.— The  installation  of  a  new  lighting  sysieir 
Court  House  at  this  city  has  been  authorized  by  the  County  Boa 

GRAFTON,  NEB.— It  is  reported  that  L.  R.  Jensen,  of  Auroi 
has  secured  the  contract  for  the  installation  of  an  electric-light 
Grafton,  to  cost  approximately  $15,000. 

OMAHA,  NEE. — -Arrangements  are  being  made  by  the  0 
Council  Bluffs  Street  Railway  Company  for  rebuilding  its  sul'St; 
the  Manawa  line,  which  was  recently  destroyed  by  fire. 
...  STERLING.  NEB.— The  citizens  are  reported  to  be  considei 
i^tallation  of  an  electric-light  plant  and  water-works  system  in 
.—  WEEPING  W.-\TER,  NEB.— Plans  and  specifications  have  be 
jjiitted  to  the  City  Council  by  H.  H.  Henningsen,  of  Omaha,  N 
,tjie  construction  of  an  electric-light  plant  in  Weeping  Water.  Tl 
call  for  an  addition  to  the  pump-house  and  the  installation  of  tv 
tional  engines.  Bids  for  construction  of  the  plant  will  be  rcceiv 
Aug.  28.  The  .Mamo  Engine  &  Supply  Company,  of  Omaha,  N 
charge  of  the   engineering   work. 

GOODSPRINGS,  NEV.— Plans  are  being  considered  for  the 
nf  a  new  power  plant  at  the  Yellow  Pine  mine.     J.  F.  Kent  is  t 

.M.BANY,  N.  Y. — Contracts  have  been  placed  by  the  Delaware 
son  Company  with  the  General  Electric  Company  for  one  7500 
bine,  one  100-kw  turbo-exciter  and  four  2500-kva  transformers, 
equipment  will  supply  additional  power  for  the'  company's  elect 
way  service  in  .Mbany,  Troy  and  Schenectady,  and  will  also 
electricity  for  its  new  shops  .-it  Watervliet,  N.  Y. 

BOLTON  LANDING.  X.  Y.— The  Bolton  Light  &  Power  ( 
has  petitioned  the  Public  Service  Commission,  Second  Distr 
authority  to   issue   $12,500  in   capital   stock. 

BUFFALO,  X.  Y.— Sealed  proposals  will  be  receiicd  at  il" 
Department  of  Public  Works,  Room  5,  Municipal  BuildinR,  V-'i' 
Y..  until  Aug.  29  for  furnishing  106  five-lamp.  60-watt  V"i"i 
Standard  luxolabras  of  pressed  steel  or  their  equal,  complete  wil 
ware,  sockets,  lamps,  etc.  Dimensions,  n-.ateriols  and  glasswan 
equal  or  to  be  the  same  as  used  in  Genesee  Street.  Francis  G. 
commissioner. 

EPHRATAH,  N.  Y.— The  Mohawk  Hydroelectric  Company  has 
to  the  Public  Service  Commission.  Second  District,  for  permi 
issue  6  per  cent  thirty-year  gold  bonds  to  the  amount  of  $56,000. 
ceeds  to  be  used  for  the  construction  of  a  substation  and  the  ere 
transmission  lines  from  its  generating  station  in  Ephratah  to  the 
..f  Fort  Plain  and  Nelliston. 

KEESEVILLE.  N.  Y.— The  Keeseville  Electric  Company  has 
lo  the  Public  Service  Commission.  Second  District,  for  permi! 
erect  transmission  lines  and  exercise  franchises  for  supplying  el 
m  the  towns  of  Jay,  Essex  County,  and  Ausahle,  Clinton  Count 

NAPLES,    N.    Y.— Permission    to    install    and   operate   an  elect 
plant  in  this  city,  application  for  which  was  noted  in  our  I«st  i» 
been    granted    to    Edward    L.    Bailey,    of    the    Dundee    Electric 
Plant,   and   plans   are  being  n  :ide  by    bini   in   enter   into  compttiti 
the   Natural  Gas  Company.  ^ 
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;(;H.  N.  \.  — At  a  jiMii!  conicrence  of  the  lighting  commilicc 
liants'  Association,  the  police  and  light  committee  of  the  City 
,  otficiaU  of  the  Central  Hudson  Gas  &  Electric  Company,  held 
Mtative  plans  were  considered  for  the  installation  of  a  new 
lom    along    Golden    and    W'ater    Streets,    from    Broadway    to 

N.  Y.— The  Olean  Klcctric  Light  &  Power  Company  has  filed 

with  the  Secretary  of  State  asking  for  permission  "to  extend 

>   uVe   in   the   town    of   Geneva,    Allegany   County,    and   the 

-    .f  Portville  and  Allegany. 

N".    Y. — The    Long    Island    Lighting   Company   has   ap- 

i  Service  Commission,  Second   District,  for  permission 

iwsi)ti>^on   lines   for   the   distribution   of   electricity   in   Smith- 

i.r    authority    to    issue    $90,000    in   bonds    under    an    existing 

K,    N.    Y. — The    Almshouse    Committee    has    been    authorized 
Ik  Board  of  Supervisors  to  proceed  with  the  work  of  equp- 
■■''•"•!«.e    and   children's   home    at    Yaphank    with    an   electric- 
Mr,    Miller,    of    Easthampton.    formerly    chairman    of 
■1  placed  in  charge  of  the  proposed  installation,  which 
'1    cost    about    $2,000.      Although    no    definite   contract 
•    is   undrstood    that    energy   for   the    operation   of   the 
emitted    from   Patchogue. 
\     l>. — Sealed   proposals   will   be   received    by    E.    R.    Orchard, 
until  Sept.  5  for  the  construction  of  a  pumping  station  and 
plant,  plans  and  specifications  for  which  are  on  tile  at  the 
city  auditor. 

^.  D. — The  Union  Light,  Heat  &  Power  Company  of  fargo, 

itimitted  a  proposition  to  the  City   Council   offering  to   fur- 

'ireet  lighting  at  cost  and  to  give  the  city  2  per  cent 

.-.  in  return  for  which  the  company  asks  for  franchises 

■M  in  all  parts  of  the  city.     The  franchise  of  the  com- 

^i'.ting  expires  Sept.    1. 

1;KN'.     OHIO.— The     Lake     Erie,     Bowling     Green     & 

.    I  ompany  will  place  contracts  in  the  near  future  for  an 

tttpound  steam   engine   or   turbine   unit   in   its  power   plant   in 

n.     An  automatic  stoker  will  probably  be  installed. 

^"    OJtlO.— Proposals   will   be   received  at  the   office   of  the 

Kducation,   East  Sixth   Street,   Cleveland.   Ohio,   untii 

notion  of  school   building  to  be  known  as  the   W'illard 

■  K.ii    High    School,    in    accordance    with    plans   and    specifica- 

at  the  office  of  the  Board  of  Education,  East  Sixth  Streer. 

r  material  and  labor  must  be  stated  separately,  and  bidders 

•      3ls    for  any    or   all    of   the    following   apparatus:      Slate 

:c    wiring,    electric-lighting    fixtures,    clock    system,    ele- 

,  .  s.   special   furniture,   composition   floors,   chemistry   de- 

'I'Mirrnl,   forge-shop  equipment,   woodworking  shop   equipment, 

lipment.      Charles  Orr  is   director   of   schools. 

OHIO. — .\  fire  at  the  Boys'  Home,   which  is  conducted  by 

'"Icveland   near   Hudson,    resulted   in   the    total    destruction    of 

use,  carpenter  shop  and   storeroom.     The  loss  will  amount, 

).  to  approximately  SIS. 000. 

IM.\.  OHIO. — The  depot  and  substation  of  the  Youngstown 
Railway  Company  at  \orth  Lima  was  destroyed  by  fire  re- 
ig  a  loss  of  about  $30,000. 
-  KNDUSKY,  OHIO. — Newspaper  reports  state  that  the  Upper 
■ard  of  Education  expects  to  construct  an  up-to-date  power 
northwxstern  portion  of  the  grounds  of  the  Union  school 
•vhich  the  present  heating  system  will  also  be  installed. 
OKLA. — Preparations  are  being  made  for  extensions  to  the 

■  -nrtc-light  plant  and  water-works  system,  for  which  bonds 
-t  of  $20,000  have  been  voted. 

!  \    I  ITY,    OKL.V.— The    Oklahoma-Shawnee    Railway   Com- 

*•  a  charter  to  build  an  electric  railway  to  connect  Okla- 

ec   and   Tecumseh,    with    a    branch    line   to    Chandler,    a 

■le«.    This  company  is  a  reorganization  of  the  Oklahoma- 

'  urban    Railway    Company.      The   capital    stock   is    placed    at 

I      E.   Patterson,   of  Oklahoma   City,   Okla.,   is   president. 

■I    FALLS,  ORE.— The  Department  of  the   Interior   has  noti- 

nath  Water   Users'  Association  that   the  reclamation   service 

-!op  the  Keno,  Ore.,  power  site  at  this  time,   nor  will   same 

■  y  disposed  of. 
f),  ORE. — Plans  are  being  made  by  the  Mount  Hood   Rail- 

V  Power  Company  for  the  construction  of  a  substation  at 
"Villiams  .Avenue,  Portland,  to  cost  about  $60,000. 
^^^^■'^Sn.  ORE.— Application  has  been  made  by  the  Portland  & 
Kailroad  &  Navigation  Company  for  a  charter  to  build  an 
"ay  to  connect  Minnville  and  Bay  City,  via  Willamina, 
le.  Tillamook,  Sheridan  and  Pacific  City.  The  company  also 
-upply  electricity  for  lamps  and  motors  in  Sheridan,  Willa- 
'  iUamook.  Power  for  operating  the  plant  will  be  secured 
■^le  Xestucca  River.  The  company  also  proposes  to  operate 
''  the  Yamkill,  Nestucca,  Siletz  and  Tillamook  Rivers,  and  on 
iy  and  the  Pacific  Ocean.  The  capital  stock  of  the  company 
'1.000,000.  The  incorporators  are:  W.  F.  Prier,  C.  V.  Hen- 
'ay  H.   Union. 
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li.Mll,  PA. — The  low  11  Council  has  passed  an  ordinance  providing 
lor   the  inst.allation  of  a  municipal   electric-light   plant. 

HARRISIiURC.  PA.— The  capital  stock  of  the  Harrisburg  Electric 
Service  Company  has  been  increased  from  $5,000  to  $2,000,000. 

PHlLADELl'lllA,  PA— .-K  permit  has  been  granted  to  the  H.  E. 
Gran  Company  for  the  erection  of  a  $10,000  power  house  on  the  south 
side  of  Chester  Avenue,  west  of  Fifty-ninth  Street,  which  will  supply 
electrical   energy  to   the   Presbyterian   Orphanage. 

SHICKSHINNY,  PA. — By  a  unanimous  vote  the  Shickshinny  Coun- 
cilmeu  pas.sed  an  ordinance  disposing  of  the  municipal  electric  light  plant 
to  the  Luzerne  County  Gas  &  Electric  Company  for  the  sum  of  $10,500, 
the  transfer  to  be  made  September  1,  at  which  time  the  Luzerne  com- 
pany expects  to  be  able  to  furnish  electrical  energy  in  Shickshinny. 
Should  there  be  any  delay  in  so  doing,  the  new  owners  will  take  over 
the  new  plant  and  run  it  until  energy  can  be  transmitted  from  its  power 
house  at  Plymouth. 

HONEA  PATH,  £.  C— Bids  will  be  received  by  the  Board  of  Public 
Works  until  Sept.  5  for  the  construction  „f  an  electric-light  plant.  The 
plant  will  cost  approximately  $11,000  and  have  an  output  of  approxi- 
mately 75  kw.     John  F.  Monroe  is  chairman  of  board. 

LEXINGTON,    S.    C— The    Lexington    Electric    Light    &    Power    Com- 
pany   is    reported    to    be    contemplating    the    installation    of    an    auxiliary 
steam    plant   in   its   power   Louse. 
•  BRUCE,   S.    D. — The    installation   of  an   electric-light   system   in    Bruce 
is  reported  to  be  under  consideration. 

PLANKINGTON,  S.  D.— It  is  reported  that  \V.  A.  Kunt2,  to  whom 
the  City  Council  recently  granted  a  franchise  to  install  and  operate  an 
electric-light  plant  in  Plankington,  has  closed  a  contract  with  the  State 
Board  of  Charities  and  Correction  whereby  his  plant  will  furnish  energy 
for  lighting  at  the  State  Industrial  School,  situated  on  the  outskirts  of 
Plankington. 

SIOUX  FALLS,  S.  D.— The  plant  and  holdings  of  the  Sioux  Falls 
Light  &  Power  Company  are  reported  to  have  been  purchased  by  H.  .\I. 
Byllesby  &  Company,  of  Chicago,  111.  The  new  owners,  it  is  understood, 
will  make  improvements  and  extensions  to  the  system. 

BUCKHOI.TS.  TEX.— It  is  re|.o,ie,l  that  W.  U.  Newton  is  contem- 
plating the   installation   of  an  electric-light   plant   in   the  sanitarium. 

CRYSTAL  CITY,  TEX.— The  installation  of  an  electric-light  plant  and 
ice  plant  is  under  consideration.  The  Commercial  Club  is  promoting  the 
project. 

CUERO,  TEX.— The  Cuero  Light  &  Power  Company  is  extending  its 
transmissicn  to  Dr.  Burns'  new  sanitarium  and  is  also  erecting  a  special 
line  to  the  Cuero  packing  plant  to  supply  water  to  operate  the  cold-storage 
plant. 

WACO,  TEXAS.— It  is  stated  that  should  the  Waco  Electric  Light  Com- 
pany fail  to  submit  a  more  liberal  contract  for  lighting  the  city  streets,  a 
municipal  electric. light  plant  will  be  installed  at  an  early  date,  a  $230,000 
bond  issue  for  the  purpose  having  been  voted  by  the  citizens  of  Waco 
some  months  ago. 

JENSEN,  UTAH. — ^John  T.  Pope  is  reported  to  be  interested  in  the 
construction  of  an  irrigation  system  in  Umtah  County.  It  is  proposed 
to  build  a  dam  across  the  Green  River,  400  ft.  high,  about  7  miles  from 
Jensen.  The  installation  of  a  power  plant  is  also  contemplated  in  con- 
nection with  the  irrigation  system. 

RUTLAND,  VT. — Preparations  are  being  made  by  the  Rutland  Rail 
way,  Light  &  Power  Company  for  the  construction  of  a  dam  96  ft.  high 
and  100  ft.  long  in  the  lower  gorge  on  Mill  River  in  Clarendon.  The 
company  already  has  a  transmission  line  running  within  a  short  dis- 
tance of  the  proposed  new  dam. 

SHELIiURNE  K.ALLS.  \"T.— Initial  steps  have  been  taken  by  the  pro- 
moters of  the  hydroelectric  development  of  the  Deerfield  River  near 
Shelbume  Falls  by  the  completion  of  an  underwriting  agreement  for  the 
issuance  of  $3,000,000  in  bonds  and  $730,000  in  capital  stock.  It  is 
understood  that  the  project  will  ultimately  involve  an  expenditure  of 
about  $12,000,000.  The  present  plans  provide  for  a  development  of 
25,000  hp.  It  is  proposed  to  build  four  dams  on  the  river  near  Shel- 
bume Falls,  Vt.,  and  to  erect  a  reservoir  at  Somerset.  V't.,  where  water 
will  be  impounded,  covering  an  area  of  approximately  six  square  miles. 
Interests  connected  with  the  Connecticut  River  Power  Company,  of  Bur- 
lington, Vt.,  are  said  to  be  interested  in  the  project. 

LAWRENCEVILLE,  VA.— Bonds  to  the  amount  of  $50,000  have  been 
voted,  the  proceeds  to  be  used  for  the  construction  of  an  electric-light 
plant,  water-works  and  sewer  systems,  plans  for  which  have  been  pre- 
pared by  J.  B.  McCrary  &  Company,  Empire  Building,  Atlanta,  Ga. 

D.\YTON,  W.ASII. — .\  notice  of  appropriation  of  water  to  the  amount 
of  1000  cu.  ft.  a  .second,  at  a  point  on  the  Tucannn  River  about  28 
miles  southeast  of  Dayton,  has  been  filed  by  E.  S.  Isaacs,  of  Walla 
Walla,  the  purpose  of  the  appropriation  being  the  installation  of  a  plant 
for  the  generation  of  electrical  energy. 

DAYTON,  WASH— R.  H.  Kribs.  of  Pomeroy, --ha.s  filed  with  the 
auditor  of  Columbia  County  a  notice  of  appropriation  of  100  cu.  ft.  per 
second  of  water  in  the  Tucanon  River,  about  30  miles  east  of  Dayton, 
The  notice  sets  forth  that  the  purpose  of  the  approjiriation  is  to  generate 
electrical    energy    for    industrial    and    commercial    purpose. 

MESKILL,  W.ASIf. — Preparations  are  being  made  for  the  installation 
of  an  electric  lighting  plant  at  the  new  rock-crushing  plant  of  the  State 
in   Meshkill.     P.   E.   Robbins  is  State  superintendent   of  quarries. 
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MOL'NT  VEKXO.N.  WASH— 1  lie  plant  and  luiljings  of  the  Mount 
Vernon  Electric  Lisht  4  Power  Company  have  been  acquired  by  the  Stone 
&  Webster  Management  Association,  of  Boston,  Mass.  The  considera- 
tion is  said  to  be  $26,000.  Improvements  will  be  made  to  the  system, 
including  the  erection  of  a  new  substation  to  supply  energy  to  the 
Uellingham-Mount  Vernon  Interurban  Railway.  Robert  Bowels  will  be 
local  manager. 

NORTH  YAKIMA,  WASH.— The  Pacific  Power  &  Light  Company  has 
applied  to  the  County  Commissioners  for  a  franchise  to  erect  transmis- 
-i..n  lines  to  supply  electricity  in  White  Bluffs  and  Henton  City. 

OLYMPIA,  WASH.— It  is  announced  that  L.  B.  Faulkner,  manager  of 
the  Olympic  Light  &  Power  Company,  is  securing  the  rights-of-way  for 
the  transmission  line  which  his  company  is  constructing  in  Thurston 
County.  .-V  large  power  plant  is  being  erected  at  Lake  Lawrence,  a  few 
miles  out  of  Olympia,  and  work  on  a  reservoir  which  will  cost  $.?0,000 
has  been  commenced.  When  completed  it  is  estimated  that  the  plant  will 
represent  an  expenditure  of  approximately  half  a  million  dollars. 

PORT  ORCHARD,  WASH.— The  contract  for  the  installation  of  the 
power  plant  at  the  Veterans'  Home  has  been  awarded  by  the  State 
Board  of  Control  to  J.  C.  Corbin  &  Company,  of  Seattle,  Wash.,  for 
$13,987. 

SEDRO-WOOLEY,  WASH. — It  is  proposed  to  install  a  complete  power 
and  generating  plant  in  connection  with  new  Northern  Hospital.  Con- 
tract for  erection  of  buildings  has  been  awarded  at  $115,000. 

SOUTH  BEND,  WASH. — The  power  house  of  the  Twin  City  Electric 
Company  will  be  located  midway  between  South  Bend  and  Raymond. 

WARWOOD,  W.  VA. — Plans  are  being  considered  to  organize  a  com- 
pany to  establish  an  electric  plant  to  supply  electricity  for  lamps  and 
motors  in  Warwood.  Steps  will  be  taken  at  once  to  secure  a  charter  for 
the  company,  and  a  franchise  to  operate  in  Warwood. 

CHETEK,  WIS.— The  local  electric-light  plant,  owned  by  W.  J. 
Gavin,  is  reported  to  have  been  destroyed  by  fire. 

FOND  DU  LAC,  WIS.- Plans  are  being  considered  by  the  Eastern 
Wisconsin  Railway  &  Light  Company  for  the  erection  of  an  addition  to 
its  plant,  located  at  North  Main  and  Rees  Streets,  to  cost  about  $12,000. 
New   stoking  apparatus   will   be   installed. 

MARIETTA,  WIS.— The  Harmony  Telephone  Company,  which  is 
capitalized  at  ?!0.C00,  has  heen  organizeu  to  const.uct  a  telephone  line 
from  Harmony  Corners  to  Marietta.     H.   L.  Reeves,  Oconto,  is  manager. 

MILW.AUKEE,  WIS.— Work  has  commenced  on  the  foundation  of  the 
new  substation  of  the  Milwaukee  Electric  Railway  &  Light  Company, 
located  at  Twentieth  Street  and  North  Avenue,  Milwaukee,  Wis. 

STOUGHTON,  WIS— The  City  Council  will  soon  advertise  for  bids 
for  construction  of  new  power  house  for  the  municipal  electric-light 
system,  to  ccst  about  $6,000. 

WINNIPEG,  MAN.,  C.\N.— Sealed  tenders  will  be  received  by  the 
chairman  of  Board  of  Control  for  furnishing  and  installing  under- 
ground cable  for  the  electrical  distribution  system.  Specifications  and 
form  of  tender  may  be  obtained  at  the  office  of  the  general  manager  of 
the  Light  and  Power  Department,  449  Main  Street,  Winnipeg,  Man.  M. 
Peterson   is  secretary   of  Board  of   Control. 

MIDDLETON.  N.  S..  CAN.— The  ratepayers  have  voted  to  appropriate 
from  $15,000  to  $20,000  for  the  installation  of  an  electric-light  system  in 
Middleton.     James  A.   Gates  is  town  clerk. 

ST.  M.\RY'S,  ONT.,  CAN. — It  is  stated  that  through  a  recently  con- 
summated deal  the  town  of  Seaforth  has  become  the  owner  of  the  13,000- 
volt  electrical  equipment  of  the  Water,  Light  &  Heat  Commission  of 
St.  Mary's,  the  purchase  price  being  $1,000.  The  sale  was  effected  by 
the  Hydroelctric  Commission,  and  the  equipment  will  be  transferred  to 
Seaforth   by   the   Canadian   General   Electric   Company. 

ST.  M.ARY'S.  ONT.,  CAN. — .\rrangements  have  been  concluded  by 
the  North  Midland  Electric  Railroad  for  the  construction  oi  an  electric 
line  from  London  to  St.  Mary's  and  Stratford,  with  branch  lines  to 
Granton  and  other  points  in  the  district.  The  company  will  also  build 
switch  lines  to  all  of  the  factories  of  the  town,  energy  for  the  operation 
of  the  system  to  be  obtained  from  the  St.  Mary's  substation. 

MONTRE.AL,  QUE.,  CAN. — The  civic  experts  who  were  appointed 
to  take  charge  of  preparing  plans  for  the  construction  of  the  municipal 
underground  conduit  system  have  recommended  to  the  Board  of  Control 
that  an  appropriation  be  made  to  open  an  office  in  the  city  and  engage 
a  competent  staff  to  carry  on  the  work.  The  cost  of  proposed  system 
is  estimated  at  about  $5,000,000.  The  city  will  charge  rental  to  electric 
companies  for  space  occupied  in  the  conduit. 

ST.  JEROME,  QUE.,  CAN.— Tenders  will  be  received  until  Aug.  28 
for  the  erection  of  a  complete  hydroelectric  power  and  distributing  sys- 
tem, to  cost  approximately  $60,000.  For  specifications  apply  to  De  Gaspe 
Beaubien,   112  St.  James  Street.  Montreal,  Que.,   Can. 


New  Industrial  Companies. 

THE  BULLOCK-KENNEDY  COMPANY,  of  Troy,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $10,000  by  Phillip  N.  Bullock,  of  Troy, 
N.  Y.;  John  W.  Kennedy,  of  Watervliet,  N.  Y.,  and  Albert  J.  Crawmer, 
of  Troy,  N.  Y.  The  company  proposes  to  do  a  general  electrical  engi 
neering  business  and  electrical  work  of  all  kinds. 


THE  DAKOT.\  ENGINEERING  &  SUPPLY.  COMPANY,  N„ 
York,  N.  Y.,  h.is  filed  articles  of  incorporation  with  a  capital  jck  o| 
$10,000  to  manufacture  engineering  tools  and  supplies.  The  i  upon. 
tors  arc:  Simon  Mohrbach,  87  Hamilton  Place;  Daniel  O'Conil,  J2j 
East  Eighty-third  Street;  James  A.  Lynch,  333  West  Sevei  ei|bili 
Street,  all  of  New  York,  N.   Y. 

THE  ELECTRIC  SUPPLY  COMPANY,  of  Little  Falls,  N.  .,  hii 
been  incorporated  by  S.  H.  Newberry,  William  H.  Coffey,  Ed  rd  W. 
Gearhead  and  Robert  D.  Dodge.  The  company  is  capitalized  (2,500 
and  proposes  to  manufacture  electrical  supplies. 

C.    G.    EVERSON    &    COMPANY,   of    Chicago,    111.,   have  bel  incor- 
p*ated  by  R.  B.  Everson,  H.  V.  Willman  and  C.  G.  Everson.    i.t.:m 
pany    is    capitalized    at    $40,000    and    proposes    to    manufacture  j-o 
goods. 

THE  FEMES  MANUFACTURING  COMPANY,  of  New  YorljN. 


BtMlK 


has  been  incorporated  with  a  capital  stock  of  $10,000  by  John  ' 
Otto  Foell  and  G.   W.  Williams.     The  company  proposes  to  ma  i(m 
and  deal  in  electrical  supplies. 

THE  LUX  MANUFACTURING  COMPANY,  of  New  York,  }\ 
filed  articles  of  incorporation  with  a  capital  stock  of  $23,000  < 
purpose  of  dealing  in  electrical  supplies.  The  incorporators  a1 
T.  Booth,  Guy  V.  Williams  and  Lewis  V.  Hulse.  | 

THE   NATIONAL  INSULATOR   COMPANY,  of  Camden,  ^. 
been  incorporated  by  Jesse  E.  Innuian,  331  Caper  Street,  Hartfor  - 
John    F.    Harned,    424    Market    Street,    Camden,    N.   J.,   and   Vti 
.\itkin,   334   Penn   Street,  Camden,   N.  J.     The   company  is  capi 
$500,000    and    proposes    to    manufacture    glass    and    other    insiil 
electric  current,  etc. 


Personal. 


PROF.  A.  M.  WILSON  has  resigned  as  professor  of  electrical  »r«r 
ing  at  the  Kentucky  State  University  to  accept  a  similar  cbs  u  4t 
University  of   Cincinnati. 

MR.  GEORGE  IV.  PERRY  has  been  elected  general  inanag  ■■>  ibi 
Weymouth  (Mass.)  Light  &  Power  Company  to  succeed  Mr.  Hi  A. 
Carter,    who   has   resigned   that  oflice. 

MR.  ARTHUR  WRIGHT,  the  well-known  English  central-s  •n  en- 
gineer and  originator  of  the  Wright  demand  system  of  centrtwioo 
charging,  sailed  for  New  York  this  week. 

MR.  S.  Z.  FERRANTI.  of  London,  well  known  throughout ,.-  »inld 
for  his  pioneer  work  in  alternating-current  engineering,  will  ,'»^  ** 
New  York  on  Aug.  26  and  will  remain  in  this  country  until  Ml  li« 
middle  of  September. 

MR.  S.  H.  GLUCROFT  has  resigned  as  illuminating  "engi"'  "'■'''« 
Wilmington  &  Philadelphia  Traction  Company,  to  become  i*lMJ 
engineer  and  sales  manager  of  the  General  Illuminating  Com|  ».  'ill' 
headquarters  in   New  York. 

MR.  W.  H.  WHITESIDE,  formeriy  president  of  the  Allii  nine" 
Company,  has  been  elected  president  and  a  director  of  the  Steve  BoT" 
Company,  of  Chicopee  Falls,  Mass.,  one  of  the  leading  automol,  mat- 
facturing  concerns  of  the  country. 

MR.  MAX  LOEIl-ENTHAL  has  recently  joined  the  »  "I 
the  Philadelphia  Electric  Company,  in  the  capacity  of  roanag  01  tb' 
showroom  and  sales  department.  Mr.  Loewenthal  has  had  a  iilt  «■ 
perience  in  the  electric-heating  and  appliance  field,  which  ampi  1"  I'"' 
for  his  new  duties. 

-Wi?.    PETER    W.    SOTHUAN,    chief    engineer    of    the    Ily      ''™ 
Power    Commission    of    Ontario,    has    returned    from    his   trip   I    •    "*■ 
whither  he  went  with  members  of  the  commission  on  April  25  • 
certain    phases    of    electrical    development   abroad    in   connection  n. 
commission's  work  in  Canada. 

MR.  C.  A.  COFFIN,  president  of  the  Genera!  Electric  Compi.  »^«^ 
with  his  family  on  Saturday  for  an  automobile  trip  on  the  Co  1*''  " 
Europe.     Mr.   Coffin  had  passage  booked  on  the  S.  S.  0'ym/>icM  " 
be  gone   over  a  month.     .'Accompanying  the   party  was  Mr.  Hin  K 
sons,  general  counsel  of  the  company. 

MR.    F.    E.    DRAKE,    until    recently    in    charge   of   the    We 
Electric    Manufacturing    interests   in    France,    Italy   and   Ausln 
ceived  a  contract   for  the  track  and  permanent-way  work  on  . 
tem    of   electric    railways    for    Palermo,    Italy.     The    first  sectic  '    ^^ 
finished   by    Dec.    1,   and    the    second  section   by   the   latter  pan'  " 
year. 

MR.  CANO  DUNN,  who  for  some  years  has  been  first  ^''^ '!"  '"^^ 
chief  engineer  and  a  director  of  the  Crocker-Wheeler  Compar  ^'^^^^^ 
signed  from  that  company  in  order  to  accept  an  important  e  ^^ 
and  executive  position.  Mr.  Dunn  will  sail  shortly  for  Eur  "  ^^ 
tend,  as  president  of  the  American  Institute  of  Electrical  Eng: :  •  . 
meeting  during  the  Turin  Exposition  of  the  International  t' "  , 
cal  Commission,  to  be  held  on  Sept.  7,  8  and  9,  and  also  the  ■» 
meeting  of  the  International   Electrical  Congress. 

MR.  CHARLES  H.  MERZ,  consulting  electrical  engineer  c  -o»^°^ ' 
sailed  for  New  York  the  present  week.  In  addition  to  his  conn.  ^^. 
many  important  British  electrical  works  as  designing  or  "^""J"  J^^ ),.,, 
neer,  including  the  Tvneside  district  electrical  supply  p'an'.  '■'''' 
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ictcd^  adviser  for  the  £uie  of  Victoria.  Australia,  and  for  the  Central 
Krft^na  Railway  Company  with  reference  to  the  electrification  of  its 
Born  Aires  suburban   lines. 

Ml  ROBERT  F.  PACK,  for  many  years  secretary  of  the  Toronto 
Elect)  1-ighl  Company,  Ltd.,  of  Toronto,  Ontario,  has  been  appointed 
jrtic^    manager    of    the    company    by    the    MacKcnzic    interests,    which 


tlic    li{;hting    corn- 
group     of     other 


course   was 


recently    added 
pany     to     their 

public  utilities  in  the  Province  of 
Ontario.  Mr.  Pack  was  born  on 
the  Isle  of  Wight  in  1874  and 
educated  for  the  Royal  Navy  at 
the  Portsmouth  Grammar  School. 
In  1889,  however 
cut  short  by  the 
parents  to  Canada,  then  showing 
signs  of  its  present  prosperity. 
Shortly  after  becoming  settled 
Mr.  Pack  entered  the  employ  of 
the  Great  Northern  Telegraph 
Company,  where  he  remained  for 
about  one  year.  At  about  that 
time  the  Toronto  Electric  Light 
Company  became  a  factor  in  the 
development  of  the  city  of  To 
lonto  and  Mr.  Pack  joined  himself 
to  that  company,  remaining  with 
0.     His    appointment    as   jtcneral    manager    is    a    most    popular 

'jck  having  worked  his  way  through  the  various  grades  to 
secretary  prior  to  his  present  promotion.  As  a  member  of 
1  Electrical  .Association  he  has  done  much  to  further  the 
of  electricity  in  Canada,  imbibing  all  that  American  prac- 
offer  through  membership  in  the  National  Electric  Light 
To  him  is  due   the   formation   of  the   Toronto   N.   E.    L.    A. 

'■ction,  and,  naturally,  he  was  also  instrumental  in  getting  the 

^ociation  to  affiliate  with  the  N.  E.  L.  A. 


BfIT     F.      PACK. 


Obituary. 


V  G.  JESMXOS,  superintendent  of  telegraph  of  the  Chi- 
Island  &  Pacific  Railroad  Company,  died  at  his  home  in 
\ag.  19.  He  was  born  in  Bellaire.  Ohio,  in  1862.  and  for 
iiad  filled  the  position  he  held  at  the  time  of  his  death. 


Trade  Publications. 


fHASK    MOTORS.— The   General    Electric   Company   has   just 

ulletin   (No.   4858)    devoted   to  single-phase   repulsion   motors. 

CONVERTERS.— Bulletin   No.  4868,   recently   issued  by  the 

■  tnc  Company,  illustrates  and  describes  rotary  converters   for 

lighting,  in  capacities  ranging  from  25  to  2500  kw.     The  bul- 

■'■s  also  a  portable  substation  in  which  a  converter  is  installed. 

'   '-     FOR    SWITCHBOARD     SERVICE.— The    General 

:.a^  recently  issued  Bulletin  No.  4866  on  Thomson  hori- 

-trumenls  for  switchboard  service,   which  supersedes  all 

Icuns  issued  by  this  company  devoted  to  this  type  of  instru- 

•  C  LOCOMOTIVES.— The  C.  W.  Hunt  Company,  West  New 

Y.,  has  is.sued  Catalog  No.    11-5,  containing  a  description  of 

'•CQmotives,  together  with   illustrations  of  plants  showing   the 

n   operstion   under   varying   conditions.      The    locomotives   are 

t    storage-battery   and   trolley   types,    and    in   a   combination   of 


INDUCTION  MOTORS.— T.  W.  nroadbcni.  Ltd..  Muddrrsfield.  Eng- 
land, has  issued  illustrated  leaflet  No.  10  devoted  to  induction  motors  of 
the  singlephase,  two-phase  and  tnreephase  types,  in  which  special  attcn 
tion  has  been  paid  to  ability  to  carry  overloads.  The  primary  coils  an 
wound  with  asbestin-insulated  wire,  the  insulating  materials  being  selected 
with  a  view  to  withstanding  the  high  temperatures  arising  from  heavy 
and  frequent  overloads, 

ELECTRICAL  SUPPLIES.— The  H.  W.  Johna-Mnnville  Company. 
New  York,  has  issued  Catalog  No.  15,  containing  over  400  pages,  illu*;- 
trating  and  describing  the  electrical  produtts  of  the  company,  together 
with  a  line  of  electrical  supplies.  I'sually  sufficient  descriptive  matter  is 
included  to  enable  the  customer  (o  determine  readily  the  exact  material 
required.  The  book  provides  a  ready  reference  to  "J-M"  products,  as  it 
is  well  arranged  and  completely  indexed,  making  it  easy  to  locate  the 
itpp^i'-itus   quickly. 

ENGINE-TYPE  ALTERATIONS.— The  Allis-Chalmers  Company.  Mil- 
w;uikee,  Wis.,  has  issued  Bultetiu  No.  1080.  superseding  Bulletin  No.  1048. 
ami  itescribing  the  company's  engine  and  the  flywheel  types  of  alternating- 
current  generators.  It  wil'.  of  course,  be  understood  that  the  .Mlis- 
Chalmers  alternators  are  built  for  all  classes  of  service.  The  bulletin 
contains  numeious  illustrations,  showing  the  application  of  the  alternators 
in  central-station  practice,  and  also  showing  detail  parts  of  the  winding, 
armature  coils,  pole  pieces,  etc. 


BUSINESS  NOTES. 


THE  HYGRADE  INCANDESCENT  LAMP  COMPANY.  Danvers. 
Mass.,  announces  that  in  order  to  show  its  confidence  in  the  efficiency  of 
its  product  the  offer  is  made  to  give  credit  for  any  tungsten  lamps  broken 
in  transit. 

MR.  C  P.  LTNDSLEY,  president  of  the  Lindsley  Brothers  Company, 
manufacturers  of  Western  cedar  poles  and  cross-arms,  Spokane,  Wash.,  is 
making  an  extended  inspection  trip  to  the  company's  pole  yards,  which  arc 
located  in  northern  Idaho,  northeastern  Washington  and  British  Colum- 
bia.    The   British  Columbia  headquarters  arc   at   Nakusp  on   Arrow   f-ake 

THE  VOHR  OZO'NE  ELECTRIC  COMPANY,  with  offices  at  566 
South  Fifth  Avenue,  Chicago,  has  been  organized  to  manufacture  and 
dib^tribute  tlie  Volir  Electric  Ozonizer,  under  the  licenses  and  patents  of 
the  Standard  Electric-Utilities  Company,  which  formerly  made  the  Vohr 
device.  The  officers  of  the  Vohr  Ozone  Electric  Company  arc:  Presi- 
dent, F.  A.  Hill;  vice-president,  A.  B.  Adair;  secretary,  Oscar  Lindner, 
and    treasurer,    W.    H.    Wright. 

THE  ALBERGER  CONDENSER  AND  ALBERGER  PUMP  COM- 
PANIES have  opened  a  branch  office  at  B/'A  Peachtree  Street,  Atlanta. 
Ga.,  which  will  be  under  the  care  of  Mr.  R.  S.  Mc.Michaei.  The  Pacific 
branch  office  of  these  companies,  located  at  503  Market  Street,  San 
Francisco,  is  now  in  charge  of  C.  F.  Brauu  &  Company.  Inc..  of  which 
new  corporation  Carl  F.  Braun  is  president,  George  C.  Singlefary 
vice-president,  and  Emory  S.  Singletary  secretary.  The  corporation  sue 
ceeds  that   formerly  known   as  Braun.   Williams  &  Russell. 

THE  .STEKLTN(;  ELECTRICAL  MANUFACTURING  COMPANY, 
of  Warren.  Ohio,  will  on  or  about  Sept.  1  transfer  its  offices  to  the 
company's  new  office  building  on  West  Summit  Street.  The  sales  force 
of  the  Sterling  company,  including  the  various  district  managers,  the 
traveling  representatives  and  the  home  office  employees,  have  been  spend- 
ing a  profitable  week  in  the  company's  camp  at  Riverside  Farm,  on  the 
Mahoning  River,  Warren.  Daily  conferences  on  the  technical  and  com- 
mercial aspects  of  the  incandescent  lamp,  interchanges  of  sale?  experiences, 
addresses  by  lamp  manufacturing  experts  and  illuminating  engineers, 
present  as  invited  guests,  mingled  with  plenty  of  outdoor  exercise,  fresh 
nir,  fresh  food  and  fishing,  have  put  the  men  in  the  best  possible  shape  for 
the  work  of  the  coming  season. 


A^eekly   Record    of    Electrical   Patents 


^!TED  STATES  PATENTS  ISSUED  AUG.   15,  1911. 
1  by  Robert  Starr  Allyn,  16  Exchange  Place.  New  York.] 

MOTOR-STARTING  SWITCH:  F.  G.  Dustin,  Minneapolis. 
App.  filed  Feb.  6,  1911.  .\rrangement  of  contacts,  carrier 
md  lock  for  allcrnating-current   work. 

INSULATOR  BRACKET;  C.  G.  Ette.  St.  Louis.  Mo.  App. 
!g.  31.  1910.     A  yoke  and  hinged  strap  for  embracing  a  cross- 

'■'""i'!;  <:,H-^S'»*^''"IC  SEPAR.\TOR;  E.  J.  Fceley.  Fairfield,  Conn. 
m?,j '"*  "''•  '*•  "'1-  The  material  to  be  separated  is  positively 
r„i  ...•""   ™"''   "f   relatively   staggered   magnetic   poles   of   opposite 

APPARATUS    l-OR    PRODUCING    ELECTRIC    OSCILL.V 

~:   R-  C.  Gallctti,    Rome.   Italy.     App.   filed    Dec.   4.    1908.      In- 

T'  ""*  "P^^'l'^s   are   connected    in   series   and    provided    witli 

■^s  lor  producing   .i   cominuous   iirogression   of  discharge. 

''''*'\?i1v'''5P°UCTI0N     OF    CONTINUOUS     WAVE-TRAINS     BY 

»"I.Ns  OF  PRIM.\RY  SPARK  (IKCUITS:   R.  C.  Galletii.  Lyons. 


France.  App.  filed  June  24.  1910.  The  spark  disch.irges  arc  pro 
duced  quickly  or  continuously  following  each   other. 

1.000.401.  SIGNALING  SYSTEM  FOR  RAILWAYS;  H.  W.  Griffin. 
New  York.  N.  Y.  .\pp.  filed  Sept.  21.  1908.  A  circuit  including 
an  interlocking  relay  operates  to  "clear"  a  single  track  switch  in- 
dicator for  one  direction  of  traffic  and  set  it  to  "danger"  for  the 
opposite  direction. 

1,000.402.  SIGNALING  SYSTEM  FOR  RAILWAYS;  H.  W.  Griffin. 
New  York.  N.  Y.  .Vpp.  filed  Sept.  21.  1908.  The  position  of  oi* 
signal  is  dependent  upon  the  position  of  the  opposing  signal. 

1.000.421.  PRIM.\RV  ELECTRIC  BATTERY;  G.  A.  Lutz.  Plainfield. 
N.  J.  .^pp.  filed  -May  29.  1909.  Improvement  on  Patent  No.  919,900. 
The  depolarizer  comprises  a  plate  of  cupric  oxid  and  the  positive 
electrode  zinc.     Means  for  holding  the  plates  spaced  apart. 

1.000.440.  ELECTROMAGNET  COIL;  F.  W.  Reeves.  Pitt-burgh.  Pa. 
.■\pp.  filed  Dec.  28.  1909.  The  inner  coils  have  a  greater  carrying 
capacity   than   the   outer. 

1.000.456.  APPARATUS  FOR  BRAZING  OR  SI.MILAR  WORK;  C. 
R.  Sturdevanl.  Worcester.  Mass.  App.  filed  July  9.  1910.  .-Spparatus 
for  su(>porting  and  manipulating   the  bond  tcrmmal  clamp. 
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..^    „. S.    p.    Wilbur,    Piitsburgli,    Pa.      App- 

filed  Sept     M,    1909.     A  spring  support,   havinjf  bifurcated   hook-likc 
ic  enlarged  terminal  ends  of  the  "glover." 


ELECTRIC  LAMP; 
iept  M,  1909.  A  s| 
gripping  tlic  enlarged 


.0U0.482.     ELECrKlC.\L   THEU.MOSTAT;    W.    P.    Allen,   Moon   Town- 
ship,   Pa.     App.    filed    luly    11.    1910.      A   confined    body   of   air   acts 
against   a   smaller   and 'cooler  body   of  confined  air  to   operate   auto- 
matically a  non-metallic  diaphragm. 
(100.4SS.     PARTY-LINE   TELEPHONE    SYSTEM;   W.    M.   Bruce,   Jr., 
."Springfield,  Ohio.     .\pp.  filed  Aug.   16,  1907.     To  enable  the  operator 
to  signal  one  only  of  the  parties  at  one  time  and  to  prevent  "break- 
ing in"  on  a  party  line  when  in  use. 
"00,493.     INSULATOR  FOR  ELECTRIC  RAILWAY  CARS;  J.  Chris- 
iciisen,  Evans  City,  Pa.     App.   filed  Sept.  27,   1910.     For  suspending 
rheostats,  etc.     Tlic  supporting  bolts  and  heads  are  incased  in  insula- 
tion. 
"00,499.     TELEPHONE  TRANSMITTER;  W.  W.  Dean,  Elyria,  Ohio. 
.\pp.    filed   .April  24,    1908.     The   diaphragm  has  a   flanged   periphery 
which  supports  it  as  its  outer  edge.     The  expansion  due  to  heat  tends 
10   free   the  granular  material. 
.uOO,535.    INSULATOR;   L.   McCarthy,   Boston.   Mass.     App.   filed   Feb. 
26.  1909.     Ball  and  socket  members  embedded  in  insulation  and  hav- 
ing grooves  for  the  insulation,  to  prevent  turning. 
.000,536.      ELECTRIC-SWITCHOPER.'VTING    ROD;    C.    R.    Meston, 
and  H.  I.  Finch,  St.  Louis,  Mo.     App.  filed  July  6,  1910.     A  jointed 
rod  with  couplings. 

1,000.573.  .S1(;N.\I.IXc;  .\PP.\R.\TUS;  G.  F.  Atwood,  East  Orange,  N. 
1.  .\pp.  filwl  Feb.  20,  1906.  A  telephone  set  for  use  in  fire-control. 
systems  for  artillery,  etc. 

1.000,601.  INK-WRITING  TELEGRAPH  REGISTER;  B.  Kurd,  Nut- 
ley,  N.  J.  App.  filed  Dec.  16,  1907.  The  tape-feeding  mechanism 
is  wound  up  when  one  or  more  of  a  plurality  of  inking  elements 
arc  actuated. 

;,"ii0.608,  ELECTROLYTIC  APPARATUS:  J,  W.  Kenevel,  Philadel- 
phia. Pa,  App,  filed  Sept,  22,  1910,  The  electrodes  are  supported 
hy  the  hoods  which  cover  a  porcelain-lined  chamber.  For  destroying 
aiiimalcules  and  coagulating  solids  held  in  water, 
■011,614.  WIRING  SYSTEM  FOR  AUTOMATIC  TELEPHONE  EX- 
CH.VNGES:  F.  R.  McBerty,  New  Rochelle,  N.  Y.  App.  filed  .'\ug. 
16.  1909.  One  of  the  pairs  of  conductors  in  one  of  two  parallel  sets 
i^  connected  in  circuit  in  reverse  order  to  that  of  the  other  pairs  in 
the  set  to  prevent  cross-talk. 

:,U0U.661.  THERMOSTAT;  I.  F.  and  F.  C.  Beers,  Rochester,  N,  Y, 
,\pp,  filed  Feb,  23,  1910,  A  coil  spring  is  interposed  between  the 
ends  of.  sections  inside  a  tube,  the  sections  and  tube  having  different 
coefficients  of   e.xpansion, 

1. 000.679,  SUPPORTING  AND  PROTECTING  DEVICE  FOR  THIRD 
R.MLE;  G,  S,  Inraan,  Chicago,  111,  App,  filed  Oct,  2,  190S,  Later- 
.tllv  arranged  grooved  sections  of  reintorced  concrete  for  grasping 
the  edges  of  the  bottom  flange  of  an  inverted  rail, 

^.1100,687,  COMBINED  DOOR-KNOB  AND  PUSH-BUTTON;  P.  J. 
O'Donnell.  Newark,  N.  J.  App.  filed  Jan.  24,  1910.  A  series  of 
push-buttons  are  arranged  around  the  periphery  but  do  not  project, 

1,000,717.  FLAMING-ARC  CARBON;  W.  T.  Conn,  Lakewood,  Ohio. 
.\pp.  filed  March  29.  1909.  .An  aluminum  resistance-reducing  ■  wire 
extends  through  the  electrode  and  has  one  end  bent  over.  The  wire 
is  coated  to  prevent  corrosion. 

I,'IU0.761.  PROCESS  OF  APPLYING  PROTECTING  GLA^E  TO 
C.\RBON  ELECTRODES;  J.  L,  K,  Snyder,  Cleveland,  Ohio,  .App. 
tiled  Sept,  6,  1910,  A  slag  producing  protective  coating  is  applied  to 
the  green  unbaked  electrode  before  the  usual  baking, 

1,000.776,  DYNAMO-ELECTRIC  MACHINE;  J,  L,  Burnham,  Sche- 
nectady, N.  Y,  App.  filed  April  12,  1909.  Self-exciting  commutator 
type  for  variable  voltage.     .An  auxiliary  brush  is  provided  intermedi- 


1,000,456. — .\pparatu5  for  Brazing 


ate  the  main  brushes,  a  constant  induced  armature  voltage  is  main- 
tained between  the  auxiliary  brush  and  one  main  brush,  and  the 
induced  armature  voltage  between  the  auxiliary  brush  and  the  other 
main  brush  is  varied, 
1.000.779,  TROLLEY-CONTROL  SYSTEM;  F,  E.  Case,  Schenectadv 
N.  V.  .App.  filed  Aug.  24,  1910.  Pneumatic  means  for  automati 
retracting  the  trolley  is  electromagnetically  actuated  upon  overload 


1,000,795.  TELEPHONE-TRANSMITTER;  F.  Gottschalk,  Nevik 
N.  Y.  App.  filed  Aug.  11,  1910.  The  transmitter  is  air  rvi 
and  dust-proof. 

1.000,805.  ELECTRIC  FURNACE;  A.  Helfenstein,  Vienna  „. 
Hungary.  .App.  filed  July  21,  1910.  The  top  of  the  furnace  i  • 
receptacle  for  the  charge  are  supported  by  girders,  and  two  ar 
gas-eliminating  chambers  are  formed   when  the  full  charge  is  -.1 


llv 


1,000,572. — Signaling    Apparatus. 

1,000,825.  CONDUIT  CREEPER;  H.  C.  Lehman,  Winder,  I',. 
filed  Nov.  6,  1909.  Laterallv  disposed  pivoted  gripping;  .i;i 
operated  by  a  shiftable  cam.     "For  cylindrical  and  polygonal  . 

1,000,838.     ELECTRICAL     FURNACE;     11.     Nathusius,     Friedi 
Germany.      .App.    filed    Tune   24,    1909.      Modification   of   Patfn 
958,757    and    983,303.      Alternating    currents    of    different    mi 
are   simultaneously   passed   through    the   material    and   a  nctitr  . 
of  alternating-current  circuit  is  maintained  in   the  bath, 

1,000,846.  ME.ANS  FOR  COOLING  DYNAMO-ELECTRIC  i 
CHINES;  H.  Roos,  Berlin,  Germany,  App,  filed  Dec,  8,  190  . 
space  blocks  in  the  radial  ventilating  spaces  form  channels  sc  > 
from  each  other.     See  Patents  Nos,  957,102  and  957,103, 

1,000,847,  BURGLAR  ALARM;  G,  A,  Sabine,  Robinson,  .\l  ! 
filed  -Aug,  5,  1910,  For  outlying  buildings,  A  normally  optii 
and  device  for  closing  it  at  regular  intervals, 

1,000,848,     STARTING   .AND   SPEED-REGUL.ATING  RHEOST 
J,    Seabolt,   Schenectady,   N,   Y.     App,   filed  Jan.  24,   1910,  .  T 
of  contacts  and  an  arm  movable  in  one  direction  for  starting  ., 
the   opposite  direction   for  varying  the  running  speed  and  a   , 
for  controlling  the  latter. 

1,000,854,  TROLLEY  WHEEL;  L.  J.  Tetlow,  Holyoke,  Mass  ^ 
filed  May  4.  1909,  Composed  mostly  of  iron  with  conducti  I 
tions  of  brass  or  copper  and  lubricating  means, 

1,000,864,     MOTOR-CONTROL  APPAR.ATUS;   D,   Wald,  0.  C.  " 
and   M.   Taigman,  New  York,  N,   Y,     -App,  filed  April  15,  r      ■ 
brake    is    applied    when    the    power    is   shut    off.      For  sewing-  "i  - 
drive,   etc, 

1,000,871.  IMMERSION  HEATER;  G.  C,  Young,  Oceano,  Ci -VP; 
filed  Aug.  9,  1910.  Two  electrodes  in  a  perforated  casinj  Tte 
fluid  to  be  heated  is  used  as  a  resistance  medium.  For  hcatir  .niall 
quantities  as  in  cups,  etc. 

1,000.902.     CALLING  DEVICE  FOR  ELECTRICAL  EXCHANG  i\S- 
TEMS;    A.    H.    Dyson,    Chicago,    III.      App.    filed  Feb.   16,  191     "■ 
electro-mechanical     number-recording     machine,     the     number;  *    - 
recorded   bv    means   of   electromagnetic   switching   devices  at 
change.     .A' movable  member  with  finger-holds. 

1,000,925.     CONDENSER;    K.    Kuhlmann,    Berlin,    Germany.    M  '' 
April    29,    1910.      A    dielectric    with    its    end    divided   into   d  £ 
portions  so  as  to  reduce  the  capacity  of  the  edge  and  preven 
ing  down. 

1,000.934.     PROTECTIVE  DEVICE  FOR  DISTRIBUTION  SYS  ' 
R.   M,   Ostermann,  Bogota,  Colombia,     -App,  filed  No      " 
ping    relays    are    interconnected    so    that    the    m 
tripping    position    holds    the    other    inoperative, 
mission  lines. 

1,000,939.  ELECTRIC  RELAY;  L.  J.  Le  Pontois,  New  Rochelle 
App.  filed  July  24,  1908.  For  telephone  or  telegraph  use,  .^ 
disk  is  subject  to  the  magnetic  flux  of  an  exciting  coil. 

1,000,941.     MEASURING    INSTRUMENT;    W,    H.    Pratt,  _ Lynn  •< 
App.   filed   Feb.   7,    1910.     A  series  solenoid 
prising    a    potential    coil    and    two    windings 
connected  in 

1,000.942.  ELECTRIC 
Lynn,  Mass.  App, 
to  swing  between  a  conical  core  and  pole  . 

1,000,964,     LAMP   FOR    MOTION-PICTURE   MACHINES;  J.      \ 
sier,   Philadelphia,    Pa,     App.    filed   July   20.    1910.     The  cart  _».j 
adjustable    longitudinally    and    angularly    and    provided    wim 
clamps, 

1,000.967.     ELECTRIC  SEAM  WELDING;  M.  J.  Farquhar,  W.lr  8 
Ohio.     App,   filed  May  14,   1909,     A  welding  current  is  sent     ^Jj 
and   progressively    along   the    ridge   of   a  joint    (as  a  "OX  joi     ^^^ 
light   blows   are  'applied   in   proximity   to   and   progressively 
current. 

Patent  Delayed  in  Receipt;  Aug,  8,  1911. 

1,000,101.     ELECTRICAL   .ATTACHMENT   PLUG;   G.   C..„Mar!fc^^ 
beth,  N.  J.     App.  filed  Sept.  28,  1906.     The  W"':''*  "J  '?'„  lougk 
terial   are   molded    with    recesses   for   the   metallic   parts  large 
to  permit  some   play.  « 
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MEASURING    INSTRUMENT;    VV. .  H  •>•"; 
filed   Feb.    24,    1910.      A   tapered  coil  is  i "'™ 
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FOUR  YEARS  OF  THE  TUNGSTEN  LAMP. 

It  is  now  about  four  years  .siiict.'  the  tuiig.sten  laiiip  began 
to  appear  in  the  United  States.  The  fears  of  some  central- 
station  managers  tliat  the  lamp  would  cause  a  serious  de- 
crease in  revenue,  and  the  hopes  of  others  that  it  would  be 
a  great  boon  to  the  business,  because  of  the  new  basis  upon 
which  electricity  could  compete  with  other  illuminant.s.  have 
been  recited  many  times  in  papers  dealing  with  the  tungsten- 
lamp  situation.  Nevertheless  it  is  interesting  to  note  after 
four  years  of  use  of  the  tungsten  lamp  in  this  country  that 
electric-lighting  companies  are  "still  doing  business,"  and, 
as  far  as  we  know,  none  has  been  forced  into  receivership 
by  virtue  of  the  tungsten  lamp.  On  the  other  hand,  it  is 
well  known  that  the  tungsten  lamp  has  found  its  way  into 
places  where  heretofore  gas  and  gasoline  lighting  held 
almost  indisputed  sway.  There  has  undoubtedly  been  a 
small  reduction  in  the  gross  revenue  received  from  nianv 
hundreds  of  electric-lighting  customers  because  of  the 
change  to  tungsten  lamps,  hut  this  has  been  more  than  com- 
pensated for  by  increase  in  the  number  of  customers.  On 
the  whole,  the  electric  service  business  has  shown  fully  its 
normal  rate  of  increase  during  the  past  four  years  in 
spite  of  the  tungsten  lamp  and  the  1907  panic.  One  result 
of  the  introduction  of  tungsten  lamps  has  been  a  general 
increase  in  the  amount  of  illumination  considered  satis- 
factory by  users  of  electric  light,  the  tendency  having  been 
to  use  about  twice  the  illumination  formerly  common. 
Another  tendency  has  been  to  light  a  room  as  a  whole, 
giving  sufficient  general  illumination  in  all  parts  of  the 
room  for  any  of  the  purposes  for  which  it  is  used,  as  con- 
trasted with  the  localized  lighting  which  was  formerly  com- 
mon. This  is  one  of  the  natural  results  of  economical  units 
of  high  candle-power.  Since  with  the  tungsten  lamp  it  is 
possible  to  light  satisfactorily  a  whole  room  with  a  lamp 
taking  the  same  energy  as  an  old  carbon  lamp  sufficient  to 
provide  localized  lighting  only  in  one  part  of  the  room, 
light  users  have  not  felt  it  necessary  to  adhere  to  the  old 
localized  system,  and  have  gladly  accepted  the  more  cheer- 
ful conditions  of  general  lighting.  This  applies  both  to 
the  office  and  to  the  home.  In  the  office  where  desk  lamps 
were  uniformly  the  rule  general  lighting  is  now  the  accepted 
modern  practice.  In  the  home  the  table  lamp  is  now  largely 
an  ornament  and  the  room  is  lighted  sufficiently  well  to 
admit  of   reading   in   all  parts. 

The  tungsten  lamp  came  in  about  the  time  the  present 
movement  for  better  illuminating  engineering  began.  .As 
the  introduction  of  tungsten  lamps  in  many  cases  involved 
the  installation  of  new  fixtures,  this  gave  opportunity  for 
better  illuminating  design,  so  that  in  addition  to  the  in- 
creased efficiency  of  the  tungsten  lamp  the  user  had  the 
further   advantage   of   better   utilization   of   the    light   pro- 
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duced.  In  some  cases  this  better  utilization  has  taken  tlie 
form  of  increased  efficiency  or  a  higher  percentage  of 
lumens  effective  per  lumens  generated.  In  other  cases  the 
efficiency  of  utilization  has  been  decreased  or  has  remained 
stationary-  as  compared  with  former  practice,  but  the  use 
of  diffusing  globes  and  reflectors  or  indirect-lighting  sys- 
tems has  been  made  commercially  feasible  by  the  economy 
of  the  tungsten  lamp  and  the  comfort  of  users  has  been 
thereby  much  increased  and  artificial  light  has  been  brought 
nearer  to  daylight  in  its  qualities  as  regards  diffusion.  The 
sales  of  carbon-filament  lamps  have  not  as  yet  shown  any 
radical  falling  off  from  previous  years.  Nevertheless,  it  is 
a  matter  of  common  observation  that  tungsten  lamps  have 
displaced  carbon  filaments  in  a  large  number  of  places 
where  lamps  are  used  for  many  hours  per  year.  In  other 
words,  although  the  percentage  of  tungsten  lamps  in  use 
is  not  large  yet  as  compared  with  carbon  lamps,  the  kw- 
hours  supplied  to  tungsten  lamps  yearly  are  a  much  larger 
proportion  of  the  total.  There  are  many  places  where 
lamps  are  used  but  little,  and  many  consumers  have  re- 
frained from  purchasing  a  fragile  lamp  to  put  in  such  places 
and  incur  the  risk  of  breakage  for  a  very  small  possible 
saving  in  energy  used.  The  recent  introduction  of  wire- 
filament  tungsten  lamps,  which  are  not  fragile  when  new, 
will  tend  to  reduce  the  number  of  carbon  lamps  in  use.  It 
is  true  that  such  lamps  as  are  now  made  frequently  become 
fragile  with  use,  but  they  retain  a  decided  shipping  advan- 
tage. The  tungsten  lamp  is  completely  displacing  multiple 
inclosed  carbon-arc  lamps  for  interior  illumination.  It  is 
steadier  and  more  efficient,  requires  no  trimming,  and  the 
light  is  more  easily'  controlled  by  means  of  globes  and 
reflectors.  Electric-lighting  companies  have  been  glad  to 
get  rid  of  the  arc-lamp  maintenance  cost  which  they  for- 
merly assumed,  and  the  customer  has  received  more  light 
for  the  same  money.  For  the  street  lighting  of  small  towns 
the  tungsten  lamp  has  shown  its  great  superiority  over  the 
standard  inclosed-carbon  arc  lamps,  not  only  in  efficiency 
but  in  steadiness  and  in  the  possibility  of  supplying  it  in 
anv  size  units. 


CENTRAL-STATION  INSURANCE. 

The  figures  presented  at  the  recent  Ohio  Electric  Light 
.\ssociation  convention  by  Secretary  Gaskill  on  the  actual 
ratio  of  cost  of  insurance  to  losses  paid  only  confirm  the 
facts  brought  out  in  previous  similar  investigations  (most 
notably  one  in  Illinois  several  years  ago)  that  the  pre- 
miums paid  by  central-station  companies  for  fire  insurance 
on  power-plant  buildings  are  excessive  and  have  little  re- 
lation to  the  actual  losses  sustained  with  the  business  as 
it  is  at  present  under  existing  conditions  of  central-station 
operation.  It  is  undoubtedly  true  that  the  stations  re- 
porting to  Mr.  Gaskill  made  a  somewhat  exceptional  show- 
ing, namely,  $82,000  premiums  to  $60  loss.  More  complete 
returns  would  doubtless  be  more  favorable  to  the  in- 
surance companies,  but,  after  allowing  for  all  contingen- 
cies, Mr.  Gaskill's  investigations,  as  well  as  others  which 
have  been  made  by  central-station  state  associations  and 
by  the  National  Electric  Light  Association,  indicate  that 
the  iiisurance  companies  have  paid  little  attention  to  mak- 
ing their  central-station  insurance  rate  equitable,  and  that 


the  central-station  companies  are  really  carrying  tl  li 
den  of  other  less  desirable  risks.    These  matters  ha' bttn 
brought  to  the  attention  of  the  insurance  interests  s.  nanv 
times  that  it  is  not  strange  that  central-station  magers 
are  beginning  to  consider  mutual  insurance,  or  in;  ana 
"by  exchange,"  as  about  the  only  feasible  way  out '  ih« 
difficulty.  A  number  of  central  stations  operating  ai  Ijary 
ice  plants  have  been  able  to  realize  the  practical  liefitj 
of  mutual  insurance  through  an  insurance  exchange (kco 
has  been  in  existence  among  ice  plants  for  a  nun :! 
years  in  the  Central  West  with  a  saving  of  40  pi  c 
of  the  board   rates.     Various   other   industries  har  i 
undertaken  mutual  insurance  very  successfully. 

The   successful   insurance  exchanges  of  this  kin  !• 
usually  taken  only  the  better  class  of  risks  and  h;; 
sisted  that  plant  conditions  shall  be  brought  up  to  ;  a 
high    standard    before    accepting    any    risk.      The    1- 
companies.   on   the   other   hand,   have  been  on  thejr 
less  careful  as  to  the  risks  taken,   their  general  [n  .. 
operation   having   been   to   charge   high   premiums  1  ill 
business   and    not    to    trouble    themselves   much  w    ju 
kind  of  risks  taken  or  the  difference  in  risks.    Ii  yiBa 
words,  the  plan  appears  to  have  been  to  get  as  muc'ruM- 
ness  as  possible  at   a  sufficiently  high  price  to  co 
losses  rather  than  to  discriminate  between  good  a 
risks,  the  result  being  that  the  provident  have  had    jajr 
the   bills   of   the    improvident.      Perhaps   one  reasc  v.w 
mutual    insurance    companies    organized    for   one    ■ 
class  of  business  have  succeeded  so  well  is  that  the  v 
force  of  such  an  underwriting  organization  is  able 
centrate  its  attention  on  one  class  of  business  and  t      ,. 
out  bad  practice  more  effectually  than  an  organizati<  cov- 
ering all  kinds  of  business.     In  these  days  of  sy  icate 
operation   of  a  large  number  of  properties  it  is  :*Me 
for  companies  controlled  by  one  syndicate  to  carr  each 
other's   insurance   on  a  mutual  or   exchange  plan.  Hiis, 
however,  is  limited  to  very  large  organizations.    Aiove- 
ment  is  now  on  foot  in  the  Mississippi  Valley  to  0  uiize 
an  employers'  liability  insurance  among  public-utilit  ;om- 
panics,  and  it  seems  likely  that  this  will  be  follo' 1  by 
a  fire-insurance  exchange  of  the  same  general  ch;icter. 
When   organized   with   a   sufficient   number  of  corisiM 
and  kept  in  competent  and  safe  hands,  insurance     ■'■' 
kind  has  been  very  satisfactory. 


DEMAND  AND  DTVERSTTY  FAQORS. 

It  is  rather  remarkable  that  a  subject  of  such  fun  : 
tal  importance  to  central  stations  as  demand  and  d  r-it)' 
factors  has  received  so  little  attention  at  meetings  (  el**" 
trie-light  organizations.  The  present  increasing  west 
in  this  subject  dates  back  only  to  1909,  when  Mr-  A. 
Ferguson  in  his  presidential  address  before  the  Airican 
Institute  of  Electrical  Engineers  called  attention  :  cm 
to  its  importance,  stating  in  effect  that  it  is  the  fou  all"'' 
of  our  systems  of  centralized  supply  of  electrical  ifS)' 
and  the  reason  for  existence  of  such  method  of  PP')'' 
Diversity  factor,  according  to"  the  recently  adopted  tand- 
ardization  rule  of  the  A.  I.  E.  E.,  is  the  ratio  of  t  sura 
of  the  maximum  power  demands  of  the  subdivisions,!  any 


igii. 
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$len)r  part  of  a  system  to  the  niaxiniuiii  demand  of  the 
iole  vstem  or  part  of  the  system  under  consideration, 
easud  at  the  point  of  supply.  Demand  factor  is  defined 
theaiio  of  the  maxiniuni  power  demand  of  any  system 
paiof  a  system  to  the  total  connected  load  of  the  sys- 
m  opart  of  the  system  under  consideration.  It  is  thus 
cii  1  !  diversity  factor  deals  with  the  maximum  demand 
ner,  whereas  demand  factor  deals  with  his  con- 
1.  Both  these  factors  are  due  to  the  fact  that 
e  miinium  demands  of  all  consumers  do  not  come  simul- 
neouy.  If  they  did  profitable  supply  of  electrical  energy 
001  <ntral  stations  at  present  prices  would  be  out  of  the 
lestic. 

It  ishe  diversity  factor  plus  economies  of  large  power 
ompared  to  smaller  power  plants  which  make 
central-station  supply  feasible.     Central-station 
system  investments  are  necessarily  high,  and  if 
for  the  diversity  factor  central  stations  could 
r  for  many  classes  of  business  which  they  now 
take  away   from   isolated  plants.     As  central 
111  n  reach  out  more  and  more  for  classes  of  business 
reto^rc  untouched  a  study  of  demand  and  diversity  fac- 
ts bcmies  more  important  because  these  factors  have  so 
Kh  larmg  on  the  rates  which  can  safely  be  made.    For 
ampl  It  is  of  fundamental  importance  for  a  central  sta- 
in to.now  in  taking  on  a  certain  class  of  business  with 
o-kw:onnected   load  whether   the   full    loo  kw  will  be 
rued  11  at  the  time  of  peak  load  on  the  power  station  or 
lat  f-centage  will  be  on  at  that  time,  and  hence  what 
iwer  nestment  is  necessary  to  serve  that  business  per 
lowa<  connected.     This,  however,  is  only  the  first  step, 
moricomplete  study  for  a  given  class  of  consumers  in- 
ides  athering  information   on   how   the   maximum   de- 
ind  <  certain  classes  of  consumers  coincides  with  that 
othc*  on  the  same  feeders  or  transformers,  and  hence 
I  effe  on  the  amount  of  feeder  and  transformer  equip- 
ent  niessary. 

The  jper  by. Mr.  C.  J.  Russell,  of  Philadelphia,  which 
an-th  Doherty  medal  awarded  by  the  National  Electric 
ight  .isociation  at  its  last  convention,  part  of  which  is 
jnted  I  this  issue,  takes  up  the  question  of  diversity  fac- 
r  an<  helps  explain  the  importance  of  this  subject  to 
ose  M.i  nave  not  given  the  matter  much  previous 
ough'  A  study  of  demand  and  diversity  factors  for  dif- 
rent  «sses  of  business  is  difficult  because  of  the  fact  that 
I  kini  of  business  are  carried  on  the  same  feeders  by 
Mt  cdpanies,  and  there  is  no  method  of  telling  at  what 
ne  tl-  demands  of  various  customers  come,  except  by 
acing  recording  instrument  of  some  kind  on  the  con- 
nier  s'.crvice.  The  most  extensive  study  of  this  mat- 
r  has-irobably  been  made  in  Chicago,  and  the  papers 
w«nt-  by  Mr.  H.  B.  Gear,  of  Chicago,  before  the  West- 
n  So<?ty  of  Engineers,  and  before  the  Association  of 
lison  luminating  Companies  in  1910,  constitute  the  most 
iporta;  information  we  have  on  the  actual  values  to  be 
signedo  the  diversity  factors  of  different  classes  of  con- 
mers.iThe  Wisconsin  Railroad  and  Public  Service  Com- 
issiomas  also  done  some  excellent  work  investigating 
's  suhct  and  in  compiling  information  from  all  avail- 
soijes.    The  net  results  of  these  investigations  have 


appeared  in  rate  decisions  which  have  been  rctidcrcd  by 
the  commission  from  time  to  time  and  reported  in  tlicsi. 
columns. 


CAPITALIZING  NEW-BUSINESS   EXPENSE. 

Ihc  recent  discussions  on  tlie  "Koiiif;  value"  of  a  public- 
service  property  bring  forward  the  question  of  the  capitali- 
zation of  expense  incurred  in  getting  new  business.  Going 
value  has  been  recognized  in  decisions  of  the  Wisconsin 
commission  and  by  appraisals  for  rate-making  purposes  by 
a  number  of  prominent  engineers,  and  is  taken  to  include 
expenses  incurred  other  than  for  plant  and  equipment  in 
getting  a  business  started  and  putting  it  on  a  paying  basis, 
losses  incurred  during  the  first  years  of  operation  being 
included  in  going  value.  In  other  words,  going  value  i.s 
usually  taken  to  cover  legitimate  items  of  expense  in  getting 
the  business  started  which  cannot  be  figured  in  as  part  of 
the  tangible  physical  property  of  the  company.  An  ex- 
tension of  the  principle  of  going  value  is  toward  the  inclu- 
sion of  a  certain  amount  of  the  expense  incurred  con- 
tinuously in  securing  new  business,  this  to  be  charged  to 
capital  account  and  not  to  operation.  Electric  energy  sup- 
ply companies,  for  example,  have  approximately  doubled 
their  actual  equipment  and  output  every  five-year  period, 
taking  the  country  as  a  whole.  A  certain  portion  of  this 
increase,  of  course,  comes  to  the  companies  naturally,  with- 
out effort  on  their  part,  but  in  many  cases  a  considerable 
portion  is  the  result  of  work  to  secure  new  business.  It 
has  been  suggested  that  a  fair  way  to  handle  this  matter 
would  be  to  charge  to  "operation"  that  portion  of  commer- 
cial department  expense  which  is  incurred  in  holding  busi- 
ness already  obtained  and  in  securing  new  consumers  to 
compensate  for  those  who  drop  out.  Commercial-depart- 
ment expense  over  and  above  this  would  then  be  charged 
to  capital  account,  as  an  addition  to  going  value,  because 
it  is  expense  incurred  in  securing  business  with  which  to 
make  earnings  on  additional  plant  investment.  While  the 
separation  of  these  two  classes  of  commercial  expense 
would  appear  to  be  a  difficult  matter,  this  could  be  over- 
come by  keeping  a  record  classifying  currently  the  two 
sorts  of  expense.  The  charging  to  capital  account  of  new 
business  expense  of  the  kind  outlined  is  a  matter  which 
deserves  attention,  as  appraisements  for  rate-making  pur- 
poses are  being  made  with  increasing  frequency,  and  it  is 
to  the  interest  of  public-utility  companies  that  their  actual 
investment,  tangible  and  intangible,  should  be  a  matter  of 
svstematic  record. 


SHADOWLESS  ILLUMINATION. 

In  an  article  which  was  recently  published  bv  the 
London  Electrician,  Mr.  H.  T.  Harrison  calls  attention 
to  the  imperfection  of  our  terminology,  and  of  our  no- 
tions, concerning  illumination.  He  points  out  that  if  a 
room  is  lighted  in  such  a  manner  that  there  is  a  complete 
absence  of  shadows,  as,  for  instance,  in  a  case  of  indirect 
lighting  carried  to  such  an  extreme  that  the  light  is  per- 
fectly scattered  and  uniformly  diffused,  then  there  will  be 
great  difficulty  in  perceiving  the  outlines  of  bodies.     It  is 
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largely  by  shadows  that  we  are  able  to  detect  objects  and 
estimate  distances ;  so  that  when  shadows  are  destroyed  we 
may  have  ample  illumination  for  reading  purposes,  but 
miserable  illumination  to  see  by  beyond  our  books.  He 
thinks  that  there  should  be  a  discrimination  against  shadow- 
less illuminations,  as  compared  with  illuminations  that,  like 
coming  events,  cast  their  shadows  before  them.  To  a  great 
extent  Mr.  Harrison's  contention  is  justified,  although  there 
are  limits  to  the  proposition.  To  many  a  room  without 
shadows  is,  like  a  story  without  a  moral,  a  thing  flat,  stale 
and  unprofitable.  The  eyes  are  constantly  striving  to  as- 
sign distances  to  objects  by  binocular  muscular  adjust- 
ments, to  replace  the  absent  information  carried  by  shadow, 
and  they  tend  to  become  unduly  fatigued.  Besides,  the 
esthetic  effect  of  perfectly  shadowless  illumination  is  very 
depressing.  The  sun  is  a  magnificent  dispenser  of  shadows, 
and  scatters  them  over  the  landscape  with  lavish  hand.  We 
are  so  accustomed  to  the  coexistence  and  blending  of  light 
and  shade  that  an  artificial  world  of  shadowless  illumina- 
tion leaves  us,  like  fish  out  of  water,  stranded  on  the  rocky 
shore  of  discontent. 

Nevertheless,  we  think  it  is  possible  to  go  to  the  other 
extreme  and  have  contrasts  of  light  and  shade  too  powerful 
for  peace  of  sight.  When  a  naked  arc  lamp  lights  up  a 
room  with  poorly  reflecting  walls  and  ceiling,  the  shadows 
look  like  the  darkness  of  the  Egyptian  plague — a  darkness 
that  could  be  felt.  A  due  medium  in  light  and  shade  is  the 
most  pleasing  to  mind  and  eye.  It  should  neither  be 
shadowless  nor  all  light  or  all  shadow.  There  should  be 
intermediate  blends  of  shadow  tones,  where  light  forgets 
itself  in  shade  and  shadows  dance  with  lights.  Mr.  Harri- 
son seeks  a  numerical  criterion  and  gradation  of  illumina- 
tion, in  regard  to  its  shadefulness.  This  should  not  be 
difficult. 

If  we  select  any  point  in  a  room,  or  lighted  space,  we 
can  always  insert  an  opaque  card  at  this  point,  and  meas- 
ure, or  assume  as  measured,  the  illumination  on  this  card 
as  we  turn  it  round  in  different  directions.  The  ratio  of  the 
minimum  to  the  maximum  illumination  throughout  the 
process  might  be  called  the  chiaroscuro  ratio  of  the  illumi- 
nation at  that  point;  or.  if  objection  is  taken  to  the  Italian 
phrase,  it  might  be  called  the  light-shade  ratio.  If  we  wish 
to  confine  our  measurements  to  the  horizontal  plane  through 
the  point,  then  the  card  should  be  considered  as  a  vertical 
photometer  screen,  and  rotated  about  a  vertical  axis  so  as  to 
face  all  points  of  the  compass  successively.  The  ratio  of 
the  minimum  to  the  maximum  illumination  in  the  rotation 
would  then  be  the  horizontal  chiaroscuro  ratio  of  illumina- 
tion. In  a  shadowless  room  with  uniformly  scattered  light- 
ing this  ratio  might  approach  unity,  since  the  card  would  be 
nearly  equally  well  illuminated  at  all  points  of  the  compass. 
In  the  opposite  extreme  of  a  room  all  light  or  shadow 
the  ratio  might  approach  zero.  In  a  pleasingly  lighted  room 
it  might  be,  say.  0.2  to  0.3.  If  the  measurement  were  made 
in  a  selected  vertical  plane,  instead  of  in  the  horizontal 
plane  through  the  point,  the  ratio  would  be  the  chiaroscuro 
ratio  of  illumination  in  that  vertical  plane.  Finally,  if  the 
greatest  range  of  illumination  at  the  point  were  sought, 
regardle-s  of  the  plane  in  which  the  card  turned,  the 
ratio   might   be   taken    of   the   minimum    to   the   maximum 


illumination  at  the  point,  with  the  card  set  by  tr;  to  ihe 
proper  angles.  This  ratio  might  be  called  the  herical 
chiaroscuro  ratio  of  illumination  at  the  point.  .Aa  rult 
illuminating  engineers  are  content  to  specify  :certaiii 
amount  of  illumination  at  given  areas  in  a  roon  ami  to 
leave  the  shadows  to  good  taste ;  but  the  chiarosoo  ratio 
might  occasionally  be  of  service,  if  only  in  order  Helinf 
ideas. 


THE  PHYSIOLOGICAL  EFFECTS  OF  THE  MERCURY  ARC. 

The  article  by   Dr.   Charles   H.   Williams  in  thcuroit 
issue  is  of  importance  as  summarizing  the  results!  nor- 
ough  ophthalmological  examination  of  a  consideral  trouo 
of  persons  who  have  regularly  and  for  long  period  wrked 
by  the  light  of  the  mercury  arc.     There  has  been  wr  or 
less  dispute  as  to  whether  this  particular  light  proc«  anr 
observable  effect  on  the  vision  of  those  habitually  «i 
It  is  probable  that  where  belief  has  existed  as  t'  m 
jurious  nature  of  the  light,  this  has  been  due  to    rjiiilicf 
against   its  peculiar  quality   rather  than  to  any  a  a  ob- 
servation of  ill  effect.     In  a  case  where  about  ft 
ago  the  mercury-vapor  tube  was  adopted  by  a  large 
office    the    men    employed    were    at    first    inclined       -in- 
cise  the   light,   but   after   a   short   experience  all  wired 
it  strongly,  some  even  going  so  far  as  to  claim  c 
curative  effect  on  weak  eyes.    The  results  of  Dr. 
investigation  confirm  this  experience  of  a  large  iv  ; 
men  extending  over  four  years,  though  he  observ 
tain  amount   of  temporary   color  fatigue,  which,    wicr. 
is   inevitable   in   the   regular  use  of  any  strongi)  oiere^ 
illuminant.     As   regards  other   effects  on  vision,     »hich 
his  results  are  completely  negative,  the  clinical  reci)'  for 
this  group  of  twenty-eight  persons  show  certainly  aitf  a$ 
good  conditions  as  would  be  expected  in  any  oth  ftoup 
of  similar  size  working  much  by  artificial  light,     'tre  is 
always  opportunity  for  eye  strain  owing  to  glare  f  ti  mis- 
placed lamps  in  the  use  of  artificial  light,  and  pro  )l,v  the 
mercury  arc  is  not  exempt  from  this  difficulty,     rtainly 
if  it  were  at  all  more  likely  to  produce  eye  stri  than 
other  lamps,  some  evidence  of  the  fact  should  he  been 
observable  in  the  careful  examination  of  this  ni '  '  " 
cases,  whereas  no  evidence  of  it  appears. 

The  color  fatigue  observed  was  of  a  particula:  i"xi- 
esting  character  from  a  theoretical  standpoint,  tfaougb 
practically  of  small  account  from  its  evidently  tiporar/ 
character.  The  strongest  lines  in  the  spectrum  of  '  ™<'' 
cury  arc,  to  which  at  least  nine-tenths  of  the  vis  c  iighl 
is  due,  lie  close  to  the  point  at  which  the  red  a  gr«" 
sensations,  as  given  in  the  curves  of  Koenig  an  others, 
overlap  with  nearly  equal  ordinates,  and  hence  b'l  ihw 
sensations  are  subject  to  fatigue  in  somewhat  nea  •  cfl"* 
degree.  It  therefore  appeared,  in  general,  in  Dr.  H'^™* 
color  sense  tests,  that  there  was  comparatively  1  '  '^'"'' 
fusion  of  red  and  green.  On  the  other  hand,  th  latigi" 
of  the  green  sensation  showed  rather  plainly  at  th  ;oniac 
of  the  blue  and  green  owing  to  the  greater  fatigi  of  the 
latter  sensation.  Even  this  did  not  appear  in  the  oup  0 
draftsmen  investigated  who  used  the  light  onra  p 
tion  of  the  time,  and  it  seemed  to  disappear  in  :  «  ' 
cases  after  a  few  hours'  rest.    This  is  quite  in  ac'rdanc 
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'ith  le  results  oi    Burch,  who  was  able   to  produce  all 

iad«>t  temporary  color  fatigue  by  suitable  exposure   to 

olor    light,   which,    while    temporarily   complete,   disap- 

eire'alter  the  eye  had  opportunity  for  rest.    It  would  be 

It.  n  ing  to  follow  out   the   matter  of  color   fatigue  in 

L-T  artificial   illuminants.     The  yellow   flame  arc 

expected  to  give  results  not  very  diflferent  from 

■.•  recorded,  while  in  the  case  of  ordinary  tlanie 

<  and  incandescent  lamps  some  red-green  fatigue 

■;l  be  evident  owing  to  the  predominance  of  these 

\s   regards   other   ophthalniological    matters.    Dr. 

results  are  about  what  might  be  expected.     .\t 

it  is  gratifying  to  have  these  thoroughly  negative 

orded.  and  we  are  inclined  to  the  opinion  that 

negative    results    will    be    found    in    general    for 

;nder  artificial  light,  assuming  that   it  is  intelli- 

:alled.     It  is  improper  use,  rather  than  much  use. 

il  light  which  is  chargeable  with  eye  strain,  and 

strain  exists  it  can  generally  be  remedied  by  in- 

ellig<.t  rearrangement  of  the  illuminants. 


!UCr.C  UN£  OSdUATIONS. 

It      .1    general    property    of    electric    lines    to    oscillate 

■'-    -       trically   disturbed,   which   property   has  both   ad- 

ind  disadvantages.     The  advantage  is  developed 

:ion   with   wireless   telegraphy,    where   a   line    is 

ertically  and  very  powerfully  disturbed  by  high- 

■larges    and    discharges.       The    electromagnetic 

~  excited  in  the  wire  under  the  influence  of  the 

tance  overleap  their  boundaries  and  spread  out 

lagnetic  waves,  radiating  over  the  surface  of  the 

le  disadvantage   is  often   developed   incidentally 

'  ntally  by  a  short-circuit  or  other  powerful  dis- 

'1  a  transmission  system,  which  may  set  up  oscil- 

great  and  destructive  amplitude  in  the  potential 

•■ .  ^    viit  on  the  system.    At  first  the  men  accustomed  to 

ipera'  energy-transmission  systems  were  inclined  to  dis- 

'■•■'■" •''(•   latent    possibilities    for    injury    in    the    oscilla- 

lieir  lines.     Their  prevous  experience  had  been 

■■ith   lower-tension    systems    of    relatively    small 

lowei'leliver)-.  Their  more  recent  experience  with  sys- 
ems  ■  incieased  area,  voltage  and  power  did  not  at  first 
■oust heir  fears  so  long  as  no  accident  occurred,  although 
he  signing  engineers  had  some  misgivings.  Time, 
arry  g  unfortunate  opportunity  on  his  shoulders,  brought 
0  th'i ,  ntral-station  operators  a  realization  of  the  latent 
iges  in  electric  oscillations  through  break-downs 
ad  apparatus. 

al  research  on  the  electric  oscillations  set  up  in 
'  I'll  liistance  energy-transmission  system  by  switching 
»»s  ttn  presented  by  Mr.  G.  Faccioli  in  a  paper  read 
>eior  the  American  Institute  of  Electrical  Engineers  at 
•i«  r  ent  Chicago  convention.  The  lines  on  which  the 
resea  h  was  conducted  were  those  of  the  Great  Western 
rowe  Company,  154  miles  (244  km)  in  length,  running 
fromlJig  Bend  to  Oakland,  Cal.,  via  Sacramento.  They 
ire  o-rated  at  about  100  kv  between  conductors  and  can 
readi.  carry  10,000  kw  per  wire.  They  are  operated  at  a 
'reqincy  of  60  cycles  per  second,  and  have,  of  course. 


transformers  at  the  generating  and  receiving  ends.  In  llic 
simplest  case  any  such  line  must  have  four  sets  of  oil 
switches,  two  sets  at  each  end — one  for  the  high-tension 
and  the  other  for  the  low-tension  sides  of  the  transformers. 
When  voltage  is  thrown  on  or  ofif  such  a  line  the  con- 
ditions are  very  varied,  depending  on  the  load,  the  phase 
of  the  cycle  at  which  the  operation  happens  to  commence, 
the  time-interval  between  the  actions  of  the  three  blades 
of  the  operated  switch  and  the  location  in  the  system  of 
the  particular  switch  operated.  The  oscillograph  records 
have,  therefore,  to  wrestle  with  a  good  deal  of  variety  and 
complexity  of  detail  on  these  accounts.  Nevertheless,  the 
paper  tends  to  show  that  the  largest  overvoltage  oscilla- 
tion on  the  line  at  no-load  set  up  by  switching  operations 
of  various  kinds,  both  opening  and  closing,  was  only  60 
per  cent  of  that  normally  impressed.  Consequently,  if  a 
system  is  operated  at  100  kv.  the  maximum  voltage  that 
can  momentarily  be  set  up  by  light-load  switching  as 
measured  through  transformers  would  only  be  160  kv  and 
ordinarily  less.  The  above  result  is  in  conformity  with  the 
existing  theory  of  the  subject,  which  indicates  that  when 
an  unloaded  line  is  switched  on  or  off  the  maximum  over- 
voltage  to  be  expected  is  less  than  100  per  cent  unless  the 
line  is  resonant  to  the  impressed  frequency,  when  on 
switching  there  may,  under  particuKirly  favorable  condi- 
tions, be  generated  a  considerably  higher  voltage  at  the  dis- 
tant end.  not  merely  momentarily,  but  also  permanently. 
Even  in  such  resonant  cases,  however,  a  small  amount  of 
load  should  be  sufficient  to  destroy  the  overvoltage. 

The  paper  contributes  much  valuable  engineering  infor- 
mation and  is  unusually  definite  in  its  details.  Inci- 
dentally many  conditions  are  brought  to  light  which  are 
unusual  to  short-distance  transmisssion.  For  instance,  it 
is  mentioned  that  when  the  unloaded  generator  is  excited 
to  less  than  half  terminal  voltage  the  mere  act  of  connect- 
ing it  to  the  unloaded  transmission  lines  doubles  that  termi- 
nal voltage,  owing  to  the  magnetizing  effect  of  the  lead- ' 
ing  current  that  charges  the  line — a  current  which  at  rated 
voltage  is  about  50  amp  per  wire,  representing  a  reactive 
power  of  some  3  megawatts  per  wire  at  an  extremely  low 
power-factor.  This  idle  current  is  nearly  as  strong  as  the 
current  delivered  when  the  generator  is  under  rated  load, 
so  that  with  a  single  generator  supplying  the  line  throwing 
the  entire  load  off  and  on  makes  but  little  difference  to  the 
current  strength,  but  a  large  difference  in  the  power- 
factor.  .\n  appendix  to  the  paper  by  Mr.  W.  W.  Lewis 
describes  the  technique  that  is  required  in  operating  an 
oscillograph  under  such  conditions.  In  the  ordinary  in- 
strument the  film  covers  only  a  small  fraction  of  a  second, 
namely,  one-tenth  to  one-thirtieth  second,  according  to  the 
driving  speed.  This  duration  of  exposure  may  be  all  that 
is  desired  in  a  laboratory  experiment  when  the  operator 
closes  a  switch,  which  not  only  initiates  the  phenomenon, 
but  also  releases  the  oscillograph  shutter.  When  the 
switch  is  released  by  a  distant  operator,  250  km  away, 
there  is  naturally  some  little  difficulty  in  releasing  the  shut- 
ter at  the  right  instant  to  catch  the  record  of  his  perform- 
ance. Specially  long  films  were  used,  and  a  chain  of 
four  assistants  was  made,  a  telephone  line  being  used  as 
one  of  the  links. 
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Fall  Convention  of  New  England  N.  E.  L.  A.  Section. 


J'lie  third  fall  convention  of  the  New  England  Section 
of  the  National  Electric  Light  Association  will  be  held  at 
The  Mount  Washington,  Bretton  Woods,  N.  H.,  Wednes- 
day, Sept.  27,  to  Friday,  Sept.  29,  inclusive.  The  tentative 
program  calls  for  a  reception  and  dance  on  the  evening  of 
the  27th ;  a  business  .session  in  the  forenoon  of  Thursday, 
the  28th,  the  afternoon  being  devoted  to  the  entertainment 
of  the  ladies,  and  a  banquet  in  the  evening;  another  busi- 
ness session  on  the  morning  of  Friday,  the  2gth.  The 
convention  will  close  probably  in  the  latter  part  of  the 
afternoon  of  that  day.  leaving  the  week-end  for  those  who 
desire  to  take  further  trips  through  the  mountains.  A 
large  attendance  is  anticipated. 


Convention  of  the  Association  of  Edison  Illuminating 
Companies. 

The  thirty-second  annual  convention  of  the  Association 
of  Edison  Illuminating  Companies  will  take  place  at  Spring 
Lake  Beach,  N.  J.,  Sept.  19,  20  and  21.  Provision  has 
been  made  for  an  opening  reception  and  dance  on  the 
evening  of  Sept.  18  and  for  a  fishing  excursion  on  Barnegat 
Bay  on  Sept.  22  in  addition  to  the  entertainment  features 
provided  during  the  three  days  of  the  convention  proper. 
The  list  of  papers  is  not  yet  available,  but  reports  will  be 
presented  on  the  following  topics:  Incandescent  lamps, 
meters,  National  Electrical  Code,  electric  heating,  steam 
turbines,  electric  vehicles,  high-potential  disturbances  and 
electric  storage  bateries.  Morning  sessions  will  prevail 
with  the  exception  of  Tuesday,  when  an  afternoon  session 
will  be  held  as  well,  the  other  afternoons  being  devoted  to 
golf,  automobile  trips,  etc.  On  Thursday  evening  a  session 
will  be  held  in  conjunction  with  the  formal  closing  of  the 
convention.  During  the  forenoons  while  the  convention  is 
in  session  the  ladies  will  engage  in  a  croquet  tournament, 
tennis  tournament,  putting  contest  and  other  special  enter- 
tainments provided   for  them. 


Railway  Electrical  Engineers'  Convention. 

Arrangements  for  the  annual  convention  of  the  Asso- 
ciation of  Railway  Electrical  Engineers,  to  be  held  in 
Chicago  at  the  Hotel  La  Salle  Nov.  6  to  10.  are  being  made 
by  the  committees  of  the  Association  of  Railway  Electric 
Supply  Manufacturers.  The  latter  association  is  composed 
of  some  sixty  companies  manufacturing  electrical  supplies 
for  use  on  railways.  Membership  in  this  association  is 
prerequisite  to  the  reservation  of  exhibit  space  at  the  con- 
vention. The  grand  ballroom  on  the  nineteenth  floor  of 
the  La  Salle  has  been  reserved  for  manufacturers'  exhibits, 
twenty-nine  booths  ranging  in  size  from  70  sq.  ft.  to  182 
sq.  ft.  being  provided.  Further  information  in  regard  to 
exhibits  may  be  obtained  from  Mr.  W.  E.  Ballatine,  436 
South  Dearborn  Street,  Chicago. 


Chicago  Elevated  Railways  Merged  by  Central-Station 
Finance. 


Following  the  plan  of  elevated-railway  reorganization  in 
Chicago  under  the  leadership  of  Mr.  Samuel  Insull  and  his 
associates  in  the  Commonwealth  Edison  Company,  the  old 
board  of  directors  of  the  South  Side  Elevated  Railroad 
Company  has  resigned  and  a  new  board  has  been  elected. 
This  consists  of  Messrs.  Samuel  Insull,  Henry  A.  Blair. 
B.  I.  Budd,  Ira  M.  Cobe.  William  A.  Fox  and  J.  H.  Gulick. 
Mr.  Insull,  who  is  pi;esident  of  the  Commonwealth  Edison 
Company,  was  elected  chairman  of  the  board.  Mr.  Budd 
was  elected  president  of  the  South  Side  road,  succeeding 
Mr.  Charles  V.  We'Jtnn,  resigned.     Mr.  Budd  is  also  presi- 


dent of  the  Metropolitan  West  Side  elevated  roa  and  hai 
been  or  will  be  elected  president  of  the  Northwt  ;rn  and 
Chicago  &  Oak  Park  lines,  these  four  roads  b(  g  com- 
bined in  the  Chicago  Elevated  Railways,  of  vidi  Ur 
Insull  is  chairman  of  the  executive  committee,  r.  Blair 
is  the  promoter  of  record  of  the  elevated  mergei  nil  .Mr 
Cobe  is  a  financier  who  has  been  associated  wit  Messrs 
Insull  and  Blair  in  the  deal.  Mr.  Fox  is  trea;  er  and 
Mr.  Gulick  is  auditor  of  the  Commonwealth  coin  nv 

By   this   merger,   to    which   the    Commonwealt  Llison 
Company  was  a  party,  that  company  will  eventualbnc-'ast 
its  already  large  railway  load  greatly.     It  is  sale  ha  the 
railway  business  of  the  elevated  and  surface  ra  'al^  of 
Chicago  is  worth  $6,000,000  a  year  to  the  centrv.ailon 
company,  and  it  is  highly  probable  that  all  of  this  u<int5s 
will  go,  sooner  or  later,  to  the  Commonwealth   mnany, 
for  it  is  likely  that  the  surface  and  elevated  roac  n'l!  it 
combined  before  long.     After  that  it  is  not  imposi 
the  Commonwealth  Edison  Company  and  the  Chii 
ways  may  be  merged  in  one  great  corporation 
the  electric-service  and  electric-railway  needs    if 
At  present,  however,  the  Commonwealth  Edi.son 
and  the  men  associated  with  it  are  the  dominai  u,.;rii 
in  the  elevated-railway  situation  in  Chicago. 


Telephone  Pioneers  of  America. 


The  Telephone  Pioneers  of  America,  a  recent!  "  ,'an- 
ized  body,  will  hold  its  first  meeting  at  Boston  1*  2,3 
and  4,  at  which  President  Theodore  N.  Vail,  Pr  .\lex- 
ander  Graham  Bell  and  other  prominent  figures  i^lletel^ 
phone  field  will  be  present.  The  committee  in  eh;  :*' con- 
sists of  Messrs.  Henry  W.  Pope,  Charles  R.  T  .  and 
Thomas  B.  Doolittle.  of  15  Dey  Street,  New  Yc  iron 
whom   further  information  may  be  obtained. 

The  association  has  issued  in  neat  pamph  onn 
memorial  notices,  accompanied  by  a  portrait,  of  ie  late 
William  Dunlap  Sergent,  for  many  years  vice-«6ident 
and  general  manager  of  the  New  York  &  Ne'  Jersey 
Telephone  Company;  William  N.  Estabrook,  recerv  vice- 
president  and  general  manager  of  the  New  York  i'enn- 
sylvania  Telephone  &  Telegraph  Company,  and  1 'tleridi 
Allen,  night  chief  operator  in  the  New  Haven  excngeof 
the  Southern  New  England  Telephone  &  Telegra  'om- 
pany. 


Deerfield    River    (Mass.)    Hydroelectric  Devel  ffient. 


The  New  England  Power  Company  has  entered 
large  undertaking  of  developing  the  hydroelectr 
resources  of  the  Deerfield  River  in  Massachusetts 
mont.  The  work  involves  the  construction  of  fc 
in  the  Deerfield  River  at  or  near  Shelburne  Fall 
with  falls  of  45  ft.,  70  ft.,  65  ft.  and  65  ft.  respect 
storage  reservoir  will  be  built  at  Searsburg,  Vt. 
capacity  of  2,500,000,000  cu.  ft.  It  is  estimated 
energy  developed  will  be  about  70,000,000  kw-h 
year.  Each  of  the  four  stations  to  be  erected  at  I 
will  have  three  generating  units  of  about  2000  kw 
kw  capacity.    There  will  be  horizontal  waterwheel 

A  transmission  line  will  connect  the  Vernon  (V: 
now  operated  by  the  Connecticut  River  Power  C 
with  the  new  plant.  .A.  large  part  of  the  energy  g 
on  the  Deerfield  River  will  be  bought  and  distri 
the  Connecticut  River  Transmission  Company,  of 
A  contract  has  already  been  made  to  furnish  the  1 
Maine  Railroad  Company  with  a  large  block  of  th 
for  its  use  in  operating  trains  in  the  Hoosac  Tunn. 
was  lately  electrified.     .^.11   the  new  plants,  toget 
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the  \riion  (Vt.)  plant  ami  the  new  plant  built  bv  the  State 
of  ^,ssachusetts  at  its  Wachusett  reservoir  dam  in  Clin- 
ton, lass.,  will  be  run  in  nuiltiple. 

Tl  engineering  and  construction  is  being  done  by  the 
Pow   Construction  Company,  of  Boston,  with  local  head- 

'•<   at    Shelburne    Falls,    Mass.      The    property    was 

;  and  the  power  company    organized    by  "Messrs. 
\    Harriman.    50    Congress   Street.    Boston,    who 
,   the   Connecticut    River   undertaking   about    two 
.  which  has  proved  very  successful. 


0|ration  of  Consolidated   Properties   in   Ontario, 
Canada. 


Ai}account  was  published  in  these  columns  Jan.   12  of 
th..  >-  ~  Nidation  of  a  number  of  electrical  properties  in  the 
of  Ontario,  Canada,  by  Messrs.  Smith.  Kerry  & 
igineers,  of  Toronto.     The   holding   company   is 
the  Electric  Power  Company,  Ltd.,  and  the  com- 
ntrolled  operate  in  that  portion  of  the  Province 
o  lying  east  of  Toronto,   west  of   Kingston   and 
Lake  Ontario.     This  district  embraces  practically 
;  section  of  Ontario  not  now  supplied  by  lines  of 
the  MJroelectric   Commission,   which   has   thus    far   con- 
fined'~  operations  chiefly  to  the  western  section  of  the 

ectric    Power    Company    controls    a    number    of 

lers  along  the  route  of  the  Trent  Valley  Canal, 

'eigh  Falls  to  Trenton.     The  district  served  cov- 

t-a  of  appro.ximately  5000  sq.   miles,  and   has  a 

of  about  250,000.     In  this  district  are  such  cities 

-as  Peterborough,  Kingston,  Belleville,  Oshawa, 

Cobourg,     Port     Hope.     Bowmanville.     Trenton. 

ord,    Xapanee,    Deseronto.    Madoc    and    Picton. 

trical  energy  is  being  delivered  at  present  from 

-  to  a  number  of  substations   at   a  pressure  of 

;s.    Of  the  substations  erected  subsequent  to  the 

on  of  the  properties  those  at  Brighton.  Colborne, 

and    Port    Hope    are     now     in     operation.       The 

Deseronto,    Newcastle    and    Bowmanville   substa- 

■;xpected  to  be  placed  in  operation  during  Septem- 

generating  and    transforming    station    of    the 

ectric  Power  Company,  on  the  Trent  River,  just 

Frention.  it  is  expected,  will  be  placed  in  opera- 

ig  September.     This  will   provide   an   additional 

nd  enable  the  various  substations  to  carry  addi- 

i.    The  present  generating  stations  at  Campbell- 

'urd  jic  a  rating  of  over  5000  hp  and  have  been  running 

lor  sjic  time  with  a  daily  load-factor  of  from  80  per  cent 

"  ■  '    ^  cent. 

resting  feature  of  the  work  of  the  Electric  Power 
IS  the  unification  of  the  systems  so  as  to  have  a 
frequency,  phase  and  voltage  for  the  various 
n  and  villages  of  eastern  Ontario,  and  in  addi- 
'  ibstitution  of  a  twenty-four-hour  service  for  the 
awn"  service. 

•station  at  Cobourg.  which  is  typical  of  all  the 
designed  to  contain  three  -50-kva,  oil-insulated, 
ed,  three-phase  transformers  for  stepping  down 
lal  fronn  44,000  volts  to  2400  volts.  Two  of  these 
•rs  have  already  been  installed  and  have  been  in 

.' '  now  for  some   weeks.     The  entire   load  of  the 

-obog  Utilities  Company  has  been  transferred  to  the  new 
tubstion,  and  coincident  with  this  transfer  has  been  the 
:han;  from  125-cycle,  iioo-volt,  single-phase  service  to 
»-c.ve.  2400-volt,  three-phase  service.  There  were  be- 
*fe«90  and  100  service  transformers  on  the  old  dis- 
nbu)n  lines,  and  about  a  dozen  of  these  could  not  be  used 
n  conection  with  the  new  system  as  they  were  wound  for 
olts  only.  The  remainder  were  reconnected  for 
^200  olts  and  practically  all  of  them  operated  satisfactor- 


ily at  the  higher  voltage  and  lower  frequency.  The  thirty- 
five-light,  constant-current  transformer  for  the  arc-lamp 
circuits  is  now  being  rewound  for  60  cycles  by  the  Cana- 
dian General  Electric  Company,  the  street-lighting  system 
at  present  being  supplied  with  energy  from  a  60-cycle 
transformer  loaned  by  the  manufacturing  company  while 
the  old  trans  former   is  being  rewound. 

The  change  over  of  both  the  street-lighting  and  com- 
mercial circuits  was  made  with  practically  no  interruption 
of  service.  The  Cobourg  Utilities  Company,  in  addition 
to  furnishing  electric  light  and  ga.s,  also  furnishes  the 
water  supply  to  Cobourg,  and  as  soon  as  a  new  motor- 
driven  pump  has  been  installed,  which  will  be  in  the  ct)urse 
of  a  few  weeks,  the  old  steam  plant  will  be  entirely  shut 
down. 


Prize  for  Electric  Lamps  for  Miners. 

A  statement  has  been  issued  by  the  United  States  Bureau 
of  Mines  and  also  by  the  British  ambassador  in  Washing- 
ton regarding  the  conditions  of  entry  for  a  competition  to 
be  conducted  by  the  British  government  for  obtaining  a 
safe  and  efficient  type  of  electric  lamp  for  miners.  The 
prize  offered  is  £1,000,  to  be  awarded  on  the  recommenda- 
tion of  Mr.  Charles  Rhodes,  a  former  president  of  the 
Institute  of  Mining  Engineers,  and  Mr.  Charles  H.  Merz, 
a  member  of  the  departmental  committee  on  the  use  of 
electricity  in  mines.  The  competition  will  be  open  to  per- 
sons of  any  nationality.  Lamps  must  be  addressed  care 
of  C.  Rhodes,  Esq.,  at  the  Home  Office  testing  station, 
Rotherham,  England,  and  must  reach  the  testing  station 
not  later  than  Dec.  31,  1911.  A  spare  globe  should  accom- 
pany each  lamp. 

The  requirements  which  should  be  fulfilled  by  any  lamps 
submitted  for  competition  are  as  follows: 

The  lamp  should  be  of  sound  mechanical  construction, 
so  as  to  withstand  rough  usage ;  should  be  of  simple  con- 
struction and  easy  to  maintain  in  good  order  and  repair; 
so  constructed  as  to  render  impossible  the  ignition  of  in- 
flammable gas  either  within  or  without  the  lamp,  and  should 
be  effectively  locked  so  that  it  cannot  be  opened  without 
detection.  The  lamp  battery  should  be  so  constructed  that 
any  liquid  which  it  may  contain  cannot  be  spilled  when  the 
lamp  is  in  use  and  means  should  be  provided  for  dealing 
with  anj'  gas  which  may  be  generated  by  the  battery.  The 
materials  used  and  the  construction  should  be  such  that 
metals  and  other  parts  will  not  be  liable  to  deterioration  by 
corrosion  as  a  result  of  the  action  of  the  electrolyte,  etc., 
used  in  the  battery.  The  lamp  should  be  capable  of  giving 
an  amount  of  light  not  less  than  2  cp  continuously  for  a 
period  of  not  less  than  ten  hours.  The  light  should  be 
well  distributed  outside  the  lamp.  .'\  movable  reflector  to 
concentrate  or  to  shield  the  light  may  be  provided. 

In  addition  to  the  above  requirements,  regard  will  be 
paid  to  (a)  the  first  cost  of  the  lamp;  (b)  the  cost  of 
maintenance;  (c)  convenience  in  handling,  and  (d)  the 
weight  of  the  lamp  when  charged  and  ready  for  use. 


Electrical  Code  of  the  City  of  New  York. 

The  Bureau  of  Electrical  Inspection,  Park  Row  Build- 
ing, New  York,  is  distributing  the  191 1  edition  of  the  elec- 
trical code  of  the  city  of  New  York,  which  represents  the 
work  of  the  engineers  of  the  Department  of  Water  Sup- 
ply, Gas  and  Electricity  and  those  of  the  New  York  Board 
of  Fire  Underwriters,  extending  over  a  period  of  years,  in 
producing  a  set  of  electrical  inspection  requirements 
which,  while  based  on  the  National  Electrical  Code,  are 
adapted  for  use  in  New  York  City.  Such  departures  from 
the  standards  of  the  National  Electrical  Code  as  have  been 
made  necessary  by  local  laws  or  conditions  are  indicated 
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in  the  edition  by  bracketing  the  portion  omitted  and  in- 
serting inniiediately  after  it  in  italics  the  substitute  require- 
ment of  the  city,  if  any  exists.  The  rules  relating  to  wir- 
ing in  marine  work,  which  is  under  federal  and  not  munici- 
pal jurisdiction,  are  omitted  from  the  New  York  edition. 
The  National  Electrical  Code  has  been  adopted  almost  in 
its  entirety  by  the  commissioner  of  water  supply,  gas 
and  electricity.  The  rules  on  constant-potential  pole  lines 
over  5000  volts  are  displaced  by  the  general  city  rules  on 
pole  lines,  and  the  rules  for  constant-current  systems  for 
concealed  knob  and  tube  work  and  for  transformers  in 
buildings  on  low-potential  systems  are  eliminated  entirely, 
none  of  these  constructions  or  systems  being  permitted  in 
the  city.  .\  complete  set  of  regulations  governing  garages 
is  added,  and  there  are  slight  modifications  to  some  of  the 
rules.  The  edition  embraces  all  the  revisions  made  by 
the  Underwriters  at  their  recent  biennial  meeting  in  New 
York  City.  Criticism  of  the  new  rules  is  invited,  and 
for  this  purpose  copies  may  be  obtained  from  the  Bureau 
of  Electrical  In.spection. 


Indiana  Electric  Light  Association  Meeting. 


With  a  final  registration  of  about  120  members  and  asso- 
ciates the  three-year-old  Indiana  Electric  Light  Associa- 
tion held  the  largest  and  most  successful  meeting  of  its 
existence  at  South  Bend,  Ind..  Aug.  23  and  24.  President 
F.  A.  Bryan,  of  South  Bend,  opened  the  first  session  at  the 
Oliver  Hotel  on  Wednesday  morning,  welcoming  the  dele- 
gates to  the  city  in  his  official  address.  He  referred  fur- 
ther to  the  close  interrelation  and  co-operation  that  should 
connect  the  interests  of  central-station  men,  manufacturers, 
contractors  and  jobbers,  and  among  the  tendencies  of  the 
day  noted  the  increasing  value  placed  upon  the  commercial 
side  of  central-station  work,  as  evidenced  bv  the  discus- 
sions at  recent  conventions.  The  public  must  be  educated, 
declared  President  Bryan,  to  a  proper  realization  of  the 
burdens  of  corporation  affairs,  the  increasing  expenses  of 
plant  operation  and  the  cheapness  and  convenience  of  the 
electric  service  supplied  by  the  corporations.  One  of  the 
good  uses  of  a  public-utility  commission,  he  added,  is  to 
convince  the  public  of  the  real  facts  of  the  utility  business. 
Corporation  regulation  is  soon  to  be  expected  in  Indiana, 
and  such  a  commission,  when  appointed,  urged  the  speaker, 
should  be  selected  from  among  the  very  ablest  men.  A 
good  utility  law  should  liave  the  result  of  stopping  the 
abuses  of  competition  and  financiering.  The  interests  of 
the  public  and  the  companies  are  identical,  but  if  the  latter 
are  subjected  to  ruinous  competition  or  unfair  reduction  of 
rates,  service  is  sure  to  suffer.  While  electricity  has  al- 
ready done  much,  said  President  Bryan  in  closing,  in  the 
future  it  may  be  expected  to  go  still  further  toward  saving 
labor  and  rendering  cities  smokeless. 

The  report  by  Secretary-Treasurer  J.  V.  Zartman.  of 
Indianapolis,  showed  a  total  membership  of  sixty-five  cen- 
tral stations  in  the  association,  in  addition  to  twenty-five 
associate  members  among  manufacturers  and  sales  repre- 
sentatives. 

Mr.  John  C.  Hornung,  of  the  W.  H.  Schott  Company, 
Chicago,  then  opened  the  program  with  his  paper  on 
"Heating  in  Connection  with  Central-Station  Work." 
.\fter  pointing  out  the  magnitude  of  the  heat  quantities 
which  are  lost  in  the  exhaust  of  the  purely  electrical  gen- 
erating plant  the  author  submitted  practical  data  showing 
the  heating  service  which  may  be  expected  in  connection 
with  typical  engine-driven  plants.  Mr.  Hornung's  paper 
was  discussed  by  President  Bryan  and  Messrs.  R.  A. 
MacGregor,  of  Connersville,  and  W.  J.  Kyle.  Chicago. 

MOTOR   SERVICE. 

Mr.  MacGregor  then  presented  his  paper  on  "Power, '" 
in  which  he  protested  against  the  tendency  to  make  ven- 


low  rates  to  gain  motor-service  business,  when  sui  busi- 
ness   may    be    unprofitable.      The    speaker   charge  sonw 
motor   salesmen   with    urging    rate    reductions  in  cer  10 
secure  the  sale  of  their  motors.     In  such  cases,  heiid,  a 
few  motors  are  sold  to  the  utter  demoralization  (  rates 
within  the  town.     In  some  instances,  even  dental  loiors 
and   i6-in.   fans  have  been  accorded  a  "power"  ra    said 
the  speaker.     While  electric  drive  has  a  great  mar  well- 
known    advantages    and    conveniences,    he   continu ,  the 
practical   central-station   salesman   realizes  very  w   -nat 
where  an  isolated  plant  has  already  been  installed  n  0; 
argument  than  the  potent  one  of  a  saving  in  cost  wiei 
the  replacement  of  the  private  plant.     But  the  rates  u- 
under  any  conditions  should  be  such  as  to  insure  f  n 
both  the  customer  and  the  company.     Mr.  MacGrej- 
pointed   out   that   sometimes,    through   the   purchas 
number  of  smaller  individual  motors  at  a  higher  cc  : 
a  single  large  group-drive  motor,  the  customer  ni; 
a  higher  rate  and  yet  save  money  where  his  load  i 
mittent  and  diversified.     In  Indiana,  he  said,  some  ,_  . 
facturers  have  gained  the  idea  that  a  2-cent  rate  i^  -jir 
"power"  price,  and  demand  this  rate  without  inves  rine 
their  own  costs.    Others  cite  the  low  rates  given  by  n 
pal    plants    in    nearby    towns    to    political    favorites 
manufacturer  who  is  a  prospective  central-station  ci  > 
should   be    shown    the   high   cost   of   isolated-plant    ■ 
concluded  Mr.  MacGregor,  and  in  this  connection  tl  1 
fireman  can  usually  provide  some  valuable  informa  1 
The  paper  was  discussed  by   President   Bryan,    -■ 
W.  J.  Kyle.  Chicago,  and  W.  D.  Ray,  of  Hammond.    ■ 
dent  Bryan  said  that  many  rates  have  been  establis 
low  and  are  in  need  of  revision.     Mr.  Kyle  show 
it  has  been  possible  to  employ  a  higher  rate  and  y 
the  customer  money  by  installing  a  number  of  ine  1 
motors  in  place  of  a  single  large  motor  which  wi 
required  to   run   continuously.     Mr.   Ray  objected 
author's   references   to  the  central   station's  relatic 
manufacturers    in   soliciting   motor   business,  and  d 
that  the  manufacturers  can  give  special  and  most  » 
assistance.     In  his  own  experience,  said  Mr.  Ray. 
never  found  rates  to  be  driven  down  by  motor  salesi 

RURAL    ELECTRICAL    SERVICE. 

An  afternoon  session  was  held  on  Wednesday 
ballroom  of  the  Edgewater  Club  at  St.  Joseph, 
where  the  party  was  taken  by  special  electric  inti 
cars.  Mr.  C.  E.  Layton,  of  Lebanon,  read  his  ps 
rural  electrical  service.  The  value  of  mechanical 
on  the  farm,  he  said,  is  now  being  appreciated,  am 
transmission  lines  have  been  built  out  into  farmii 
tricts,  at  the  cost  of  the  customers,  who  find  electric 
cheaper  than  gas  engines.  In  one  case  Mr.  Layton 
pany  ran  a  line  of  this  kind,  the  farmers  furnish: 
wire  and  the  company  the  poles  and  transformers, 
many  of  these  customers  use  only  the  minimum  a 
of  energy,  the  service  has  not  paid.  Motors  for  p' 
cost  one-tenth  as  much  as  the  price  of  windmills  ar 
provide  good  central-station  business.  The  conveyi 
of  ensilage  elevator  is  found  much  more  econoniici 
the  very  large  motor-driven  blowers  required  for  th 
duty. 

In  conclusion  Mr.  Layton  pointed  out  that,  freed 
tribution  costs  where  the  farmer  pays  for  the  line 
sions.  rural  service  may  be  profitable  business.  F 
future  this  offers  a  large  field  for  development,  bee; 
per  cent  of  the  country's  population  lives  in  countr 
munities  and  if  the  central  stations  could  acquire  ev< 
tenth  of  the  business  their  output  would  be  increa 
per  cent.  In  a  discussion  of  the  subject  of  distr 
voltages  which  followed  the  presentation  of  Mr.  L 
paper,  Mr.  H.  C.  Sterling,  of  Three  Rivers,  Micl 
of  his  use  of  small  transformers  stepping  down  tl 
directly  from  his  transmission  pressure  of  11,000  v. 
the  customer's  service.     Others  taking  part  in  the 
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Ion  \rc  Messrs.  F.  A.  Brvan,  South  lieiid;  T.  C.  rainier, 

\'.  M.  Argabritc,  Miincic;  j.  W.  Robb.  Clinton: 

■ting,  Klwood.  and  W.  1).  Ray.  llanuiioiul.     While 

ice,  said  Mr.   Ray,  scents  hardly   profitable  now. 

possible  of  development,  as   in   the  case  of   the 

aerurbaii   railway.      In   general,   he  added,  exten- 

,1  priidently   planned   have  always  proved- profit- 

iiies  of   Dpcration    .Secured   by    Consoliilation   of 

|ierlies"  was  the  title  of  a  paper  by   -Mr.   L.  B. 

^i-neral  superintendent  of  the  Indiana  &  Michigan 

iinipany.  read  in  the  author's  absence  hv   Secre- 

'lan.     Mr.  .\ndrus  submitted  an  exhaustive  study 

ises  that  contribute  to  improved  administrative  or 

i-r"    effectiveness    and    increased    technical    effi- 

;he  result  of  grouping  isolated  properties  into  a 

lie  numerous  factors  in  this  result  were  enunier- 

areful  detail. 

IR'SINESS    SESSION. 

iisiness  session  of  Thursday  morning  .Mr.  C".  C. 
Indianapolis,  called  attention  to  the  impending 
idaw  agitation  in  Indiana  and  suggested  that  for 
"f  the  central-station  interests,  as  well  as  those 
lie,  through  the  construction  of  a  fairly  drawn 
vernor  of  the  State  be  petitioned  to  appoint  a 
1  to  study  utility  regulation  measures.  .Mr.  J. 
■f  Clinton,  also  urged  repeal  of  the  State  law 
lires  competitive  bids  when  awarding  street- 
ilracls  in  Indiana  towns  of  less  than  lo.coo.  As 
pointed  out,  such  communities  caimot  support 
one  lighting  company,  and   the   requirement   of 

'    bids   brings   bidders    into   the    field    having   no 
eiition  of  supplying  service  but  expecting  only 

.;ht  out.  On  motion  of  Mr.  MacGregor  these 
re  referred  to  the  advisory  coinniittee. 
I  F.  Gilchrist,  of  Chicago,  president  of  the  Xa- 
•ric  Light  .\ssociation.  then  addressed  the  In- 
■m  the  subject  of  the  aims  of  the  national  bodv 
nefits  Indiana  members  might  receive  through 
in  with  the  larger  body.  Mr.  Gilchrist  referred 
rest  stinndated  among  corporation  employees 
f  members  of  the  X.  K.  I..  A.,  and  showed  how. 
•M  of  the   Indiana  association   becoming  a   state 

■  local  character  and   self-governtiient   would   be 

■  hile  it  would  receive  the  benefit  of  the  valuable 
Tinted  matter  of  the  larger  body. 

STEAM    TURHI.VES. 

i  •.  Hreyfus.  commercial  engineer  for  the  W'est- 
lachine  Company.  Pittsburgh.  Fa.,  read  a  paper 
"team    Turbine  for  Future   Work."  in  the  course 
'*  discussed  diversified  services,  mechanical  con- 
mherent    characteristics,    accessibility,    exterior 
'lencies  and  ratings.     In  general,  he  said,  there 
'.ooo.ooo  hp  of  steam   turbines  in  use.  and  ma- 
available  ranging  in   rating  from  a   fraction  of 
ver  up  to  30,000  kw.     The  turbine  has  met  many 
irements  in   its  applications,  and  is  not   encuni- 
<^  steam  engine  is  restricted.     For  example,  said 
'.  great  vessels  like  the  Maiiretania  and  Lusitania 
mpossible  without  turbine  drive.     Mr.   Dreyfus 
reaction    and    impulse    types    of    turbines    and 
liat.  while  both  actions  occur  in  all  commercial 
lie  or  the  other  predominates  and  gives  its  name 
•   ''Kitype.     Complete-expansion    and    low-pressure    tur- 
'"'s  ere  described,  and  the  new  "bleeder"  type  of  tur- 
inf  i    steam-heating  service   was   illustrated  bv   lantern 
ides. 

Tnejiuthor  deplored  the  confusion   resulting   from   the 

svems  of  turbine  ratings,  one  using  a  maximum  con- 

nuouj  basis,   while   the    other    considers    a    conservative 

orniaj  rating  with   allowance   for  25   per  cent   overload. 

•  '-?.vius  also  spoke  of  the   liberal   guarantees  some- 


times made  on  turbine  ellicieiicies,  sonietimes  etliciencies 
higher  than  the  theoretical  possible  limits  being  solemnly 
included  in  the  specifications.  The  paper  was  concluded 
with  some  further  pointed  suggestions  to  persons  interested 
in  turbine  equipment.  To  give  close  regulation  such  ma- 
chines should  have  quick-operating  governors,  the  simplest 
possible  construction  being  desirable.  After  pointing  out 
the  dangers  of  unbalancing  where  disk  construction  is 
used,  the  point  was 'made  that  with  the  multitude  of  small 
blades  in  the  Parsons  type  the  loss  of  a  number  may  be 
suffered  without  seriously  affecting  the  operation  nf  the 
unit.  In  reaction  turbines,  the  speaker  added,  the  low 
relative  pressures  and  velocities  across  the  blades  act  to 
decrease  wear.  The  design  of  turbines,  he  continued, 
should  be  such  that  all  parts  are  readily  accessible  for 
inspection  while  a  good  arrangement  of  the  piping  and 
auxiliary  equipment  is  secured.  The  reading  of  the  paper 
was  followed  by  an  exhibition  of  lantern  slides. 

.\t  the  afternoon  session  Mr.  G.  R.  Parker,  of  the  Gen- 
eral Electric  Company,  Schenectady.  X.  V.,  followed  with 


President- Elect    F.    A.    Bryan. 

an  illustrated  talk  on  Curtis  steam-turbine  installatidiis. 
Beginning  with  IIero"s  classical  experiment  .Mr.  Parker 
traced  turl)ine  development  dinvn  through  modern  large 
units.  Bucket  wear,  he  said,  is  due  chiefly  to  local  condi- 
tions. F>osion  sometimes  occurs,  caused  by  water  coming 
over  in  the  steam,  but  is  rare  where  superheated  steam  is 
used.  .\  number  of  illustrations  were  then  thrown  on  the 
screen  to  show  that  such  wear  is  negligible  even  after  years 
of  service.  Originally  low-pressure  turbines  were  expected 
to  be  used  with  non-condensing  engines,  but  most  of  the 
turbine  units  are  now  in  service  with  engines  formerly 
run  condensing.  The  interesting  exhaust-steam  turbine 
application  in  the  power  house  of  the  Xew  York  subway 
was  cited  by  Mr.  Parker,  who  said  that,  without  increase  in 
boilers,  buildings  or  real  estate,  the  rating  of  this  station 
has  been  more  than  doubled  with  an  accompanying  reduc- 
tion of  25  per  cent  in  the  specific  coal  consumption.  While 
the  engine  efficiency  has  been  lowered  as  the  result  of  over- 
rating them,  the  efficiency  of  the  turbines  is  so  high  as  to 
maintain  the  combined  figure  practically  constant  at  all 
loads.  In  the  new  mixed-pressure  turbines  recently  brought 
out  automatic  valves  are  provided  by  which  the  unit  takes 
live  steam  when  sufficient  low-pressure  steam  is  not  avail- 
able. Separate  sets  of  high-pressure  and  low-pressure  noz- 
zles are  provided,  so  that  the  turbine  works  at  very  high 
efficiencies  under  either  condition  of  operation.  A  brief 
discussion  of  the  turbine  papers  was  entered  into  bv 
.Messrs.  F.  A.  Brvan.  T.  C.  Palmer,  G.  R.  Parker  and  E. 
IX    Dreyfus. 

ELECTIOX   OF  OFFICERS. 

For  the  ensuing  year  the  Indiana  Flectric  Light  Asso- 
ciation unanimously  elected  officers  as  follows.  President 
Bryan  being  retained  at  the  head  of  the  organization  for 
another    year : 

President — Mr.    F.    .'\.    Bryan.    South    Bend. 

\'ice-president — Mr.  F'elix  L.  Cadou,  Vincennes. 

Secretary-treasurer — Mr.    I.  \'.  Zartman,  Indianapolis. 
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Executive  Coniiuittee — Messrs.  R.  A.  MacGregor,  chair- 
man, Connersville;  E.  Darrow,  Indianapolis;  W.  D.  Ray, 
Hammond;  Thomas  Donohue,  Lafayette. 

Advisory  Committee — Messrs.  C.  C.  Perry,  Indianapolis; 
T.  C.  McReynolds,  Kokonio;  J.  W.  Robb,  Clinton. 

Finance  Committee — Messrs.  C.  Blank,  Martinsville;  J. 
W.  Moncrieff,  Bloomington;  Thomas  A.  Grist,  Knox. 

Mr.  F.  A.  Bryan,  who  was  re-elected  president  of  the 
association,  is  general  manager  of  the  Indiana  &  Michigan 
Electric  Company,  operating  steam  and  water-power  plants 
at  South  Bend,  Elkhart  and  Mishawaka,  Ind.,  and  Berrien 
Springs  and  Buchanan,  Mich.,  and  lighting  the  cities  of 
Elkhart,  South  Bend,  Mishawaka,  Buchanan,  Berrien 
Springs,  St.  Joseph  and  Benton  Harbor.  Mr.  Bryan  has 
been  located  at  South  Bend  for  the  past  eleven  years,  dur- 
ing which  period  a  series  of  combinations  of  the  old  South 
Bend  Electric  Company  with  the  Elkhart  Electric  Company, 
the  C.  A.  Chapin  Light  &  Power  Company,  of  Buchanan, 
and  the  Berrien  Springs  Power  &  Electric  Company  has 
resulted  in  the  formation  of  the  present  system  with  its 
chain  of  water-power  and  steam  plants  connected  by  high- 
tension  transmission  lines.  Mr.  Bryan  was  graduated  from 
the  Pennsylvania  State  College  with  the  civil-engineering 
class  of  1890  and  served  for  a  time  with  the  old  Edison 
General  Electric  Company,  in  1893  going  with  the  H.  Ward 
Leonard  Company.  For  six  years  before  coming  to  South 
Bend  he  was  engaged  in  civil-engineering  work  for  the 
Michigan   Central  Railroad. 

ENTERT.MNMENT. 

Following  the  session  of  Wednesday  morning  the  mem- 
bers of  the  convention  were  taken  by  special  cars  of  the 
Southern  Michigan  electric  railway  to  the  Berrien  Springs 
water-power  plant  of  the  Indiana  &  Michigan  Electric 
Company,  where  a  picnic  luncheon  was  served.  After  in- 
specting the  plant  the  journey  was  resumed  to  St.  Joseph, 
Mich.,  where  the  afternoon  and  evening  were  spent  at  the 
Edgewater  Club.  The  special  cars  returned  the  party  to 
South  Bend  late  in  the  evening. 


Texas  and  Electrical  Corporations. 


-Attorney  General  J.  P.  Lightfoot  of  Texas  has  sub- 
mitted to  the  Legislature  a  lengthy  report  on  his  investi- 
gation of  the  alleged  electrical  trusts  said  to  be  operating 
in  Texas.  Referring  to  electric  light  and  traction  proper- 
ties, the  report  states  that  "the  Texas  companies  which  are 
operated  by  Stone  &  Webster,  of  Boston,  Mass.,  are  as 
follows:  The  Dallas  Electric  Light  &  Power  Companv, 
Dallas  Consolidated  Electric  Street  Railway  Company. 
Rapid  Transit  Railway  Company  and  the  Metropolitan 
Street  Railway  Company,  which  are  all  owned  by  the 
Dallas  corporation.  In  El  Paso  the  El  Pa.so  Electric  Rail- 
way Company  and  the  Juarez  Traction  Company  are 
owned  by  the  El  Paso  Electric  Company.  The  Galveston- 
Houston  Electric  Company  owns  the  controlling  interest 
in  the  Galveston  Electric  Company,  the  Houston  Electric 
Company,  the  Galveston-Houston  Electric  Railway  Com- 
pany, and  also  owns  stock  in  the  Suburban  Realty  Com- 
pany and  the  Hotel  Galvez  at  Galveston.  The  Northern 
Texas  Electric  Company  owns  a  controlling  interest  in 
the  Northern  Texas  Traction  Company,  the  Dallas  &  Oak 
Cliff  Electric  Railway  Company  and  the  Ft.  Worth  South- 
ern Traction  Company. 

Tt  will  thus  be  seen  that  the  several  street-railway  sys- 
tems of  Dallas,  Ft.  Worth,  Galveston,  Houston  and  El 
Paso  are  all  owned  by  a  holding  corporation,  which  in 
turn  is  owned,  controlled  or  managed  by  the  Stone  & 
Webster  Management  Association,  which  is  a  corpora- 
tion organized  by  the  partnership  of  Stone  &  Webster. 
All  the  above  corporations  ,Tre  under  the  management  and 


control  of  one  corporation,  through  which  the  cctriul 
supplies  and  appliances  are  purchased,  princip;  ffj^ 
the  General  Electric  Company. 

"The  four  electric-railway  companies  of  Dlas  art 
owned  by  one  corporation,  the  two  lines  of  El  aso  b? 
another,  the  street-railway  systems  of  Galve;  n  and 
Houston  by  a  third  corporation;  the  Northern  Te;;  j'rac. 
tion  Company  and  the  Ft.  Worth  Southern  Tract  1  Com- 
pany are  owned  by  a  fourth  corporation.  Eac  01  tht 
four  corporations  is  owned  and  managed  by  the  truf  4 
Webster  Management  Association,  another  conr 
Some  of  the  stock  and  bonds  of  all  these  Texas  cir 
are  owned  by  electric  securities  companies,  which  n  um 
are  partly  owned  or  controlled  by  the  General  ileo«rit 
Company. 

"The  Southwestern  Telegraph  &  Telephone  wiiHnj 
is  owned  by  the  American  Telephone  &  Telegrai  am- 
pany.  known  as  the  Bell  system.  The  Wester 
Telegraph  Company  is  alsp  controlled  by  the  . 
Telephone  &  Telegraph  Company.  The  Postal  1  c.  .^.. 
Company  of  Texas  was  until  recently  owned, iir  the 
American   Telephone  &  Telegraph   Company. 

"It  will,  therefore,  be  seen  that  the  lines  for  te  mohic 
and  telephonic  communication  in  Texas  are  large   '.ntd 
and  controlled  by  the  Bell  system,  while  the  elect 
railways    find    control    and    domination    finally   1  z 
Stone   &   Webster   and    the     General    Electric    ■ 
through  subsidiaries. 

"We  also  find  that  the  General  Electric  Comi      tht 
American  Telephone  &  Telegraph  Company  and  t      tst- 
ern  Union  are  strongly  tied  together  through  coi  m    di- 
rectors and  common  stockholders.     Each  and  all     ■  ew 
concerns,  that  is  to  say,  the  American  Telephone 
graph  Company,  the  Western  Union  and  the  Genj 
trie   Company  and   all   underlying  corporations,  a 
nated  by  a  group  of  bankers  in   New  York  anc 
chief  among  whom  may  be  mentioned  the  firm  ol 
pont  Morgan   &  Company,   Kidder,   Peabody  &  (nMny, 
Lee.   Higginson   &  Companv   and   several  other  b  !!.>■  and 
trust  companies." 

General  Lightfoot  discusses  water-power  cone  i.itioD 
and  deprecates  what  he  declares  to  be  the  evident  teiilion 
of  great  corporations  to  get  all  this  in  their  own  h  (i;  and 
under  their  domination.  Much  of  the  report  en-s  into 
details  afifecting  the  ownership  of  stock  of  the  Tirioiu 
electrical  corporations  doing  business  in  Texas,  f  con- 
clusion being  that  nearly  all  of  them  are  dominati  bv  the 
Bell  Telephone  Company,  the  General  Electric  nipanv 
and  a  few  others,  or,  at  least,  controlled  by  men  "  con- 
trol these  companies.  The  conclusions  of  the  '"mey 
General's  report  are  as  follows; 

"The  resolution  under  the  authority  of  whicl 
acted  made  it  necessary  to  examine  into  the  rel '^ 
the  corporations  not  only  from  a  legal  standpoint,  Ji  ■>"•' 
in  the  light  of  the  effect  of  such  concentration  on  the 
industrial  and  economic  welfare  of  the  State  an  ^i!*"- 
Many  of  the  facts  which  have  been  set  forth  are  ilwble 
only  for  the  light  which  they  may  throw  on  t  ?>■*>' 
economic  questions  involved.  It  would  be  dift  1"  'O' 
street  railways  and  electric-light  plants  in  widely  I'aratea 
cities  to  enter  into  competition.  Moreover,  a  grt  '"'"y 
of  these  concerns  have  no  permit  to  do  business  1  ''■'''"• 
and  if  the  facts  set  forth  show  any  violation  of  )<  '** 
by  them  it  would  be  rather  a  violation  of  the  laws  t  other 
states  or  of  the  federal  government.  The  Stal  courts 
have  no  jurisdiction  to  punish  offenses  which  alo  anec 
interstate  or  international  commerce. 

"There  are  also  serious  legal  difficulties  involve  tfiucti- 
ing  the  power  of  the  State  to  control  the  action:  it  cor- 
porations which  manufacture  and  deal  in  patentee  evices, 
as  it  is  claimed  that  the  patent  rights  carry  with  t  m  cer- 
tain exclusive  privileges  and  monopolies  grantci  ov 
federal  government.     These  contentions  find  sonK'upP'"' 
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in  t^  federal  decisions,  but  tlie  question  lias  never  been 
dtfiiely  and  satisfactorily  adjudicated  by  the  Supreme 
Cou  of  the  United  States. 

"\hile  all  the  facts  tend  to  show  a  movement  toward 
eonntration  which   will,   if  persisted   in,  wield   a  potent 

•  ■"'■  over   the   industrial   welfare   of   the   nation,   the 

very  much  handicapped  by   reason  of  the   liinita- 

its  powers   and    the   law    to   deal    with    a    subject 

-  international  in  its  scope  and  ettect. 

pcration  in  Texas  by  the  Stone  &  Webster  syn- 

lesents   several    interesting  questions    for   deterini- 

Iheir    movements    have    always    been    predicated 

.    most  eminent  legal  advice  to  be  had.     So  far  as 

t>en  able  to  determine  the  fact,  it  appears  that  the 

.ters  of  the   various  cities  in   which   thev   operate 

street-railway    systems   confer   upon    the   several 

mments  a  wide  control  over  the  matter  of   fran- 

!e  fares  to  be  charged,  the  character  of  the  equip- 

.    service  to  be  rendered   the  public,  the  hours  of 

the  employees  and  other  pertinent  and  salient  mat- 

h  might  bring  such  cases  within  the  reasoning  of 

m  by  the  Supreme  Court  of  this  State  in  the  case 

against  Shippers'  Compress  Company,  95    Texas, 

>hich  the  court  held  that  under  the  fact.s  in  that 

f  was  no  unreasonable  restriction  of  competition 

several   of   the   compress   companies    which    were 

the  same  corporation.     The  Railroad  Commis- 

iig  fixed  the  amount  to   be  paid   by   the   railroad 

-   for  the  service  of  compressing  cotton,   and  by 

..'    the    delivery    of    cotton    to    the    various    coni- 

ompetition    between    the    companies    operated    by 

■  was  barely  possible  under  the  rules  fixed  by  such 

•n. 

•the  relations  existing  between  the  Western 
I  the  Bell  Telephone  system,  while  I  do  not  be- 
lt is  necessary  to  pass  upon  all  legal  questions 
•ir  the  purposes  of  this  report  to  the  Legislature. 
free  to  say  that  the  practical  combination  be- 
se  two  great  companies  trenches  upon  our  anti- 
There  can  be  no  competition  either  in  rates 
between  two  such  great  concerns  where  they 
cally  under  the  same  management  and  control. 
er  shall  receive  further  investi,gatioa  and  con- 
at  the  hands  of  this  department.  The  depart- 
deems  it  wise  to  continue  the  investigations  into 
'US,  if  any.  between  all  these  concerns,  especi- 
'Vstal  Telegraph-Cable  Company  of  Texas  and 
can  Telephone  &  Telegraph  Company,  the  West- 

I  and  the  Mackay  interests.  For  a  time  the 
^tal  was  owned  and  controlled  by  the   Bell  sys- 

as  hereinbefore  stated,  it  claims  that  it  has 
>■  that  interest.     On  the  question  of  that  branch 

-mess  of  the  General  Electric  Company  which 
the  manufacture  and  sale  of  electrical  devices. 

necessary  to  conduct  a  further  investigation  be- 

II  be  definitely  stated  whether  or  not  anv  of  the 
rangements  heretofore  in  existence  have  been 
^   in  eflFect  in  this  State." 


Illinois  Legislative  Notes. 

■  -■■,  iMcmbers  of  a  special  conunission  of  the  Illinois 
-eg'sture  visited  Boston  last  week  and  on  Aug.  24  held 
,  conrence  with  the  Massachusetts  Gas  &  Electric  Light 
-omr;sioners  and  the  Railroad  Commissioners.  The 
uh"^  "^f"""'"'""  '^  securing  material  pertaining  to  the 
^OJW  of  supervision  of  public  utilities  and  will  report  to 

io*n    I'   t'"*^^  °^  "^^'  ^'^'^  '"   '9'^'  ^'''^  recommenda- 

eeul-;  '"'no's  should  change  its  present  system  of 

nd  w^"v,  State  now  has  a  commission  on  railroads 

rehouses  which  has  limited  supervision  of  railroads. 


warehouses  and  express  companies,  but  has  no  control  over 
street  railway  companies.  There  has  been  considerable 
agitation  for  increased  powers  of  regulation  and  the  present 
investigators  were  delegated  to  secure  data  on  what  other 
states  are  doing  in  that  line. 

The  commission  has  visited  Wisconsin  and  New  York, 
rhe  former  State  has  a  single  conunission  which  has  super- 
vision over  all  public-utility  corporations.  New  York  has 
two  commissions,  each  having  control  over  all  public- 
utility  corporations,  the  jurisdiction  of  one  being  limited 
to  New  York  City  and  of  the  other  to  the  remainder  of  the 
State.  Massachusetts  has  a  system  of  small  commissions, 
each  of  which  has  powers  of  regulation  of  a  single  branch 
of  public  service. 

The  visiting  delegation  was  impressed  with  the  differ- 
ence in  cost  to  the  State  of  the  New  York  and  Massachu- 
setts systems.  The  commission  that  covers  New  York  City 
expended  about  $1,300,000  last  year,  and  this  amount  was 
borne  by  the  people,  while  the  three  Massachusetts  commis- 
sions, controlling  railroads  and  street  railways,  gas  and 
electric  light  companies  and  telephone  companies,  expended 
less  than  $200,000,  all  of  which  was  borne  by  the  supervised 
companies. 

The  Illinois  commission  of  investigation  consists  of: 
Senator  John  Dailey,  of  Peoria,  chairman  ;  Senators  E.  J. 
Glacken  and  John  F.  Denvir,  of  Chicago:  Representatives 
William  P.  Holaday,  of  Danville;  Thomas  Gorman,  of 
Peoria;  Chester  W.  Church,  of  Chicago,  and  William  M. 
Scanlan,  of  Peru. 


New  Jersey  Commission  News. 


1  he  Public  Utilities  Commission  has  made  an  investiga- 
tion to  determine  the  reasonableness  of  rates  charged  for 
electricity  and  gas  by  the  Consolidated  Gas  Company  of 
Long  Branch.  In  the  appraisal  of  the  property  of  the 
company  no  allowances  were  made  for  intangible  values, 
good-will,  deficits  in  early  years  or  uncertain  or  indefinite 
matters,  but  an  allowance  of  12  per  cent  was  made  for 
engineering,  superintendence  and  other  expenses  during 
the  period  of  construction.  It  is  pointed  out,  however,  that 
it  cost  at  least  20  per  cent  more  to  build  the  plant  than  the 
valuation  arrived  at  in  the  tables,  due  in  part  to  the  fact 
that  the  property  has  been  constructed  piecemeal  and  also 
somewhat  to  the  fact  that  new  and  improved  methods  have 
been  adopted  from  time  to  time  which  involved  the  pur- 
chase of  new  apparatus.  The  appraisal  value  was  $1,649.- 
260,  but  the  conclusion  of  the  commission  was  that  it  is 
reasonably  certain  that  the  amount  of  money  expended  for 
legitimate  capital  purposes  has  been  very  close  to  $2,000,- 
000.  In  the  course  of  the  inquiry  the  general  manager  of 
the  company  stated  that,  in  his  opinion,  the  physical  value 
of  the  company  was  between  $1,750,000  and  $2,000,000. 

One  of  the  conclusions  of  the  report  is  that  not  enough 
of  the  old  property  was  written  off  to  compensate  for  what 
it  was  found  necessary  to  discard  from  time  to  time.  It  is 
brought  out  that  the  Long  Branch  company,  since  it  sup- 
plies a  summer  resort,  operates  under  very  disadvantageous 
conditions  and  that  it  is  practically  impossible  to  change 
materially  the  shape  of  the  load  curves  in  order  to  make 
the  operations  more  economical.  The  peak  load  in  the  daily 
load  curve,  for  example,  has  a  value  approximately  six 
times  as  great  as  that  of  the  average  load  in  the  daytime. 
Moreover,  a  large  part  of  the  plant  is  not  used  except  dur- 
ing a  short  period  in  the  sunmier.  Among  the  recommen- 
dations of  the  commission  are  that  some  steps  should  be 
taken  to  write  off  some  of  the  older  portions  of  the  plant, 
thereby  bringing  the  book  value  to  correspond  more  nearly 
with  the  physical  value  of  the  property. 

An  order  was  issued  making  a  change  in  electric  rates 
which  it  was  estimated  would  result,  on  the  basis  of  1910 
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business,  in  a  loss  of  revenue  of  $8,975.  The  old  rates 
were  20  cents  for  the  first  50  kw-hours  per  month,  16 
cents  for  the  next  30  kw-hours  and  12  cents  in  excess  of 
joo  kw-hours,  the  motor  rate  being  10  cents  per  kw-hour 
for  twenty-four-hour  service.  The  new  rates  are  15  cents 
for  the  first  200  kw-hours  monthly,  12  cents  for  the  next 
200  kw-hours  and  10  cents  for  all  over  400  kw-hours.  the 
motor  rate  remaining  at  10  cents  per  kw-hour. 

The  commission  has  ruled  that  it  has  no  jurisdiction  over 
public  utilities  operated  by  municipalities  except  that  it 
shall  re(iuire  every  municipality  operating  any  form  of 
public-utility  service  to  keep  its  accounts  in  the  manner 
described  for  the  accounting  of  similar  privately  owned 
utilities  and  that  statements  of  such  accounts  shall  be 
filed  with  the  commission  ;  also  that  for  statistical  purposes 
municipalities  have  been  requested  to  furnish  information 
concerning  rates  and  certain  other  statistics  required  of 
private  public-utilities  companies. 


Wisconsin  Commission  News. 


The  Wisconsin  commission  has  dismissed  the  case  of  the 
city  of  Green  Bay  versus  the  Green  Bay  Traction  Com- 
pany. The  city  appealed  to  the  commission  for  an  order 
requiring  the  defendant  company  to  lay  a  line  of  street 
railway  through  a  certain  portion  of  the  city  in  accordance 
with  the  rather  indefinite  terms  of  a  franchise  and  agree- 
ment entered  into  between  the  city  and  the  Fox  River 
Electric  Railway  &  Power  Company,  the  previous  owner 
of  the  traction  system.  The  nature  and  indefiniteness  of 
the  original  franchise  provisions  were  such  that,  in  the 
opinion  of  the  commission,  the  present  company  could  in 
no  manner  be  held  liable  for  any  presumed  obligation  in- 
curred by  the  Fox  River  Electric  Railway  &  Power  Com- 
pany. 

The  commission  has  handed  down  one  decision  in  re- 
sponse to  two  petitions,  one  by  citizens  of  Platteville 
alleging  discrimination  by  the  Platteville,  Rewey  &  Ellen- 
boro  Telephone  Company  and  the  other  by  the  company 
requesting  an  increase  in  rates.  At  the  hearing  held  on 
the  first  petition  the  testimony  showed  that  the  company 
had  been  making  a  practice  of  discriminating  between 
stockholders  and  non-stockholders  in  the  matter  of  rates 
and  installation  charges.  The  company  attempted  to  jus- 
tify its  action  on  the  plea  that  the  exchange  was  a  private 
enterprise  conducted  for  the  mutual  benefit  of  its  stock- 
holders. In  the  application  for  an  increase  in  rates  made 
by  the  company  before  the  above  hearing  was  held  the 
commission  was  petitioned  to  authorize  an  increase  in 
charges  from  $1  per  month,  the  present  rate  to  non- 
stockholders, to  a  graduated  schedule  ranging  from  $i  per 
month  for  party-residence  service  to  $2  per  month  for 
single-line  business  service.  In  the  decision  covering  both 
petitions  the  commission  denounced  the  practice  of  charg- 
ing stockholders  and  renters  dififerent  rates  as  illegal  and 
ordered  the  practice  stopped.  Attention  was  also  called 
to  the  point  brought  out  in  several  previous  decisions  that 
the  fact  that  a  stockholder  or  any  other  person  owns  his 
own  instrument  in  no  way  furnishes  a  reason  for  a  dif- 
ference in  rates.  The  reason  advanced  by  the  companv 
for  an  increase  in  rates  was  that  it  was  considered  neces- 
sary to  install  a  complete  metallic  return  because  of  inter- 
ference by  electric  power  circuits.  On  account  of  the  poor 
condition  of  the  company's  accounts,  it  was  impossible  to 
determine  accurately  what  the  operating  expenses 
amounted  to.  As  far  as  could  be  learned  the  company  can 
earn  about  s}i  per  cent  on  its  present  valuation  of  $.^5,000 
by  charging  the  present  rate  of  $1  per  month  to  allsub- 
scribers,  including  stockholders.  With  the  proposed  rate 
the  return  would  exceed  the  value  which  the  commission 
considers  ample   in   cases   of   this  kind.     The   order,   how- 


ever, authorizes  the  company  to  install  a  gradual  ratt 
schedule  ranging  from  $12  per  year  for  party-rc  ience 
service  to  $21  per  year  for  single-line  business  Tvict 
upon  evidence  that  a  complete  metallic  circuit  h;  been 
installed.  The  commission  intimated  in  the  order  lat  if 
the  company  considered  the  provisions  of  the  ordei  nfair 
or  harsh  its  only  recourse  is  to  keep  its  accounts  1  the 
manner  prescribed  by  law,  which  would  then  ena;  ihe 
commission  to  deal  with  the  case  more  intelligentU 

The  city  of   Waukesha  has  filed  a  complaint  wi  ;ht 
commission   alleging  that  the  rates  charged  by  th<\\ 
kesha  Gas  &  Electric  Company  are  unreasonable  a  I 
criminatory.     A  hearing  will  probably  be  held  Hnr? 
month  of  September. 


Massachusetts  Commission  News. 


A  petition  has  been  filed  with  the  Massachusetrs  t 
Electric  Light  Commissioners  signed  by  a  number  , 
zens  of  Brockton  who  ask  for  the  "substantial  red 
in  the  price  of  lighting  furnished  by  the  Edison 
I  lluminating  Company  of  Brockton.  The  present  s 
of  the  company  is  l6J^  cents  per  kw-hour  for  t 
thirty  hours'  monthly  burning  and  10  cents  for 
excess,  with  a  monthly  minimum  charge  of  $1  anc 
count  of  10  per  cent  for  prompt  payment.  Lamp  r 
are  free  for  carbon  and  gem  lamps,  and  tungster 
are  sold  to  customers  at  cost. 

Consumers  of  electric  lighting  in  Abington  and 
land,  Mass.,  have  petitioned  the  Massachusetts  G 
Electric  Light  Commissioners  for  a  reduction  in  tl: 
charged  by  the  Abington  &  Rockland  Electric  I 
Power  Company.  The  company  now  charges  a  m; 
rate  of  20  cents  per  kw-hour  with  a  minimum  ch; 
$1  per  month.  For  store  lighting  it  charges  16  ee 
kw-hour  for  the  first  fifty  hours'  use  per  month  : 
nected  load  and  7  cents  for  all  energy  in  excess.  It 
carbon-filament  lamps  on  the  basis  of  one  i6-cp  la 
each  $6  of  energy  used,  free.  A  discount  is  madi 
per  cent  on  all  lighting  bills  if  paid  in  fifteen  days. 


■»JJS 

amps 

aad 
price 


New  York  Commission  News. 


A  petition  has  been  presented  to  the  New  Yo ;  Cily 
Public  Service  Commission  on  the  part  of  a  nun^r  0' 
societies  representing  stationary  engineers  pn  sting 
against  the  low  rates  accorded  by  the  New  York  fii'""' 
Company  to  large  consumers.  Appended  to  the  "»>■* 
are  212  signatures,  and  it  is  stated  that  its  text  rej  *nl5 
also  the  views  of  a  joint  committee  of  the  Interi  icnal 
Convention  of  Steam  Engineers,  the  National  Ass.  3Uou 
of  Stationary  Engineers,  the  Marine  Engineers'  B(  ii'ial 
Society,  the  New  York  Engineers'  Protective  Soci  .  the 
Blue  Room  Engineering  Society  and  the  National  'I'lfJ 
Power  Plant  Association.  An  attorney.  Mr.  Gust:  1*  '■ 
Kirby.  has  been  retained  to  represent  the  interests '  ij"' 
societies  before  the  commission.  The  charge  is  1 1  the 
New  York  Edison  Company  is  selling  electrical  eng)  ^l 
less  than  cost  to  large  users,  which  deficiency  is  n  If  "P 
by  higher  charges  to  small  consumers  than  are  just, ;  I  '"^' 
the  average  amount  it  charges  for  electrical  en  ?  '| 
greatly  in  excess  of  that  which  would  represent  the  ist  0 
production  and  a  reasonable  return  upon  the  amCt  ' 
vested  in  plant  equipment  and  distributing  systems 
contended  that  the  energy  which  a  large  consumer  >tai"S 
for  3  cents  per  kw-hour  comes  to  him  in  every  : 
through  the  same  feeders  and  mains  as  those  whic  carr) 


energy    to    the    small    consumer,    for    which    ro  ce' 
kw-hour  is  paid,  while  the  only  differential  in  price  ' 


per 
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the  rqf  and  small  consumer  is  tliat  Jue  to  constancy  of 
.1  consumption  and  the  cost  of  metering,  billing  and 
II. 

I'liblic    Service    Commission,    Second    District,    has 

the  Delaware  &  Otsego  Light  &  Power  Company 

V  cause  before  the  commission  at  Albany  on  Aug. 

tu  i.iy   an  order   should   not   be   entered   requiring  it   to 

mat  reasonable   improvements   in   its   electric   generating 

■      ributing  system  in  the  village  of  Otsego.     The  com- 

ri-ccived  complaint   from  the  president   and   nieni- 

lic  board  of  trustees  of  the  village  as  to  the  char- 

:  electric  service  furnished  there,  and  an  inspector 

.  .mimission  found  upon  examination  that  the  serv- 

n-gular  in  character  and  generally  inadequate  and 

ctory. 

ilication  for  voluntary  reductions  in  electric  light- 
motor  rates  has  been  made  by  the  Fulton  County 
Icctric  Company  applying  to  the  cities  of  Johns- 
!  Gloversville,  to  take  effect  Sept.  i.    The  rates  for 
.ire  reduced  from  5  cents  to  8  cents  and  10  cents 
iiur  to  4  cents  to  9  cents  per  kw-hour,  depending 
amount   used   by   the   consumer.      The   minimum 
his  company   for   electric   lighting   remains   at   30 
r  month.     Rates  for  motor  service  under  the  new- 
will  be  from  lyi  cents  to  9  cents  per  kw-hour  in- 
2'..   cents   to    10  cents   per   kw-hour   under   the 
'ate  schedules  of  this  company, 
^ckport  Gas  &  Electric  Company  has  been  author- 
.'urchase  $32,500  par  value  of  the  capital  stock  of 
Kport    Light,    Heat     &     Power     Company.       This 
if   stock   constitutes   the   balance    of    an    original 
$150,000   heretofore   authorized   by   the   commis- 
'  was  in  the  hands  of  Messrs.  Bertrom,  Griscom 
bankers,  of  New  York  City,  from  whom  the  ap- 
lesired   to   purchase   the   same   that   it   might    hold 
all  ;   the  capital  stock  of  the   Lockport  Light,   Heat   & 
Pn»V    lompany    in    accordance    with    the    Public    Service 
■ions  law. 
immission    recently    had    a    complaint    as    to    rates 
by  the  New  York  Telephone  Company  in  .\lbany 
•red  with  those  charged  in  other  second-class  cities. 
iiown  in  the  complaint  that  whereas  an  annual  rate 
oi  lu  is  charged   in   .Albany   for   a   single-party   line,   the 
raten  Buffalo  is  $84,  in  Troy,  L'tica  and  Syracuse.  $60. 
,„,t  ,  Rochester,  $48.     It  was  also  shown  that  the  charge 
.  >-party  line  in  Albany  is  $66  per  year,  in  Buffalo, 
S48  in  Troy,  Utica  and  Syracuse,  and  but  $42  in 
•  r.      The    New    York    Telephone    Company,    in    a 
;>lying  to  the  commission,  admitted  differences  be- 
n\e    rates  in  Albany  and  those   in  the  other  cities  men- 
tion|.  hut  added  that  these  apparent  discrepancies  are  due 
tf  t    fsrt  that  the  rates  at  the  other  localities  are  much 
rather  than  that  the  rates  in  Albanv  are  ton  high. 


CIRRENT    NEWS   AND    NOTES. 

(  

SjLt  Lake  City  Electric  Show. — An  electric  show  will 
be  IJW  in  Salt  Lake  City,  Utah,  Oct.  2  to  7,  under  the 
dirtjion  of  the  Electric  Show  .Association  of  Utah.  ,  Mr. 
B.  \  Mindenhall,  commercial  agent  of  the  Utah  Light  & 
Rai-ay  Company,  is  president  of  the  association.  A  fea- 
tur«:.vill  be  made  of  special  street  illumination  during  the 
sho*^  and  prizes  will  be  given  for  the  most  original  and 
bestsxterior  lighting  displays. 
*     *     * 

CwNDiNC  THE  SECONDARY. — The  Denver  Gas  &  Elec- 
*"■'<:  |-ight  Company,  following  two  years'  of  favorable 
«xpJience  with  grounded  lighting  secondaries,  is  now 
coniJering  the  extension  of  grounding  to  three-phase 
niotj  secondaries  at  220  volts.  Fewer  personal  injuries 
andjransformer  troubles   have  accompanied   the   grounds 


now    installed,    and    the    managemem    believes    that    motor 
secondary    groiuiding    will    be    correspondingly    benetkial. 

*  •     « 

Fe.vther  River  \V-\ter  Storage. — i'reliminary  work  has 
been  commenced  by  the  Great  Western  I'ower  Company 
on  a  project  for  water  storage  at  the  headwaters  of  the 
North  Fork  of  the  Feather  River.  It  is  proposed  to  build 
a  dam  at  a  point  2  miles  below  the  Big  Meadows  in  Plumas 
County  and  thereby  overflow  about  2500  acres  of  land  at  an 
average  depth  of  25  ft.  By  tests  made  with  a  diamond  drill 
at  this  point  it  is  found  that  the  company  will  have  to  make 
an  excavation  about  50  ft.  below  the  surface  to  reach  a 
solid  foundation  for  the  dam.  The  dam  itself  will  be  150  ft. 
above  the  surface  and  many  Innidred  feet  long. 

Long-Distance  Telephone  Lines  Radiating  from 
Chicago. — With  competition,  and  the  prospect  of  increas- 
ing competition,  the  telephone-service  companies  of  Chica- 
go have  become  liberal  advertisers  in  the  daily  news- 
papers. Some  interesting  statements  are  contained  in  these 
advertisements.  Thus  the  Chicago  Telephone  Company  as- 
serts that  596  telephone  circuits  (Bell)  radiate  from  Chi- 
cago. Most  of  these  are  to  comparatively  near-by  points, 
there  being  fifty  to  Milwaukee,  for  instance,  but  there  are 
also  direct  circuits  to  New  York,  Boston,  Washington, 
Denver.   New  Orleans   and  other  distant  cities. 

*  *     * 

Puiii.a-UTiLiTY  Tax  in  California. — A  recent  report 
from  the  State  of  Wisconsin  mentions  that  it  derives  71 
per  cent  of  its  public  income  from  corporation  taxes,  and 
that  no  Eastern  state  approaches  this  percentage  of  rev- 
enues from  such  source.  The  State  of  California  presents, 
however,  figures  for  the  present  year  which  show  that  it 
will  obtain  about  85  per  cent  of  its  total  revenues  from 
corporation  taxes.  The  total  of  assessed  taxes  of  electric 
corporations  is  $2,689,013,  distributed  as  follows:  Gas  and 
electric,  $1,224,767;  electric  railway,  $1,039,491;  telephone, 
$399,594;  telegraph,  $25,160.  The  total  corporation  tax 
of  the  State  comes  to  $10,455,577.92  for  the  fiscal  year  191 1. 

*  *     * 

AssociArioN  Island  Meeting  of  Lamp  Manufacturers. 
— .Among  the  papers  to  be  read  at  a  meeting  of  lamp  manu- 
facturers at  Association  Island,  N.  Y.,  on  Sept.  6  and  7,  will 
be  one  by  Mr.  A.  D.  Page  on  the  commercial  possibilities  of 
tungsten  street  lighting  and  one  by  Mr.  E.  L.  Elliott  on 
the  attitude  of  central  stations  toward  tungsten  street  light- 
ing. The  policy  to  be  pursued  in  furthering  tungsten  street 
lighting  will  be  di.scussed  in  a  paper  by  Mr.  C.  W.  Bender. 
Mr.  Bender  will  also  present  a  paper  discussing  the  relative 
merits  of  carbon  and  tungsten  lamps  for  street-car  service. 
The  following  papers  also  w-ill  be  presented:  Competitive 
Illumiiwnts  for  Street  Illumination,  by  Mr.  Ward  Harrison; 
What  the  Post  Manufacturers  Are  Doing  to  Develop  This 
Business,  by  Mr.  C.  L.  Eschleman ;  IVhat  the  Reflector 
.Manufacturers  Are  Doing  to  Develop  This  Business,  by 
Mr.  C.  O.  Baker;  Some  Co-operative  Suggestions,  by  Mr. 
Philip  S.  Dodd;  Lamp  Testing,  by  Mr.  P.  S.  Millar;  Speci- 
fications from  a  Railroad  Standpoint,  by  Mr.  J.  L.  Minich; 
Free  Lamp  Reneiuals,  by  Mr.  Henry  Schroeder;  Develop- 
ment of  Electrical  Service  in  Rural  Districts,  by  Mr.  Caryl 
D.  Haskins ;  Co-operation  Between  the  Lighting.  Lamp  and 
Contracting  Interests,  by  Mr.  M.  L.  Barnes ;  The  Possibili- 
ties of  the  Development  of  the  Incandescent  Lamp,  by  Dr. 
C.  P.  Steinmetz;  Co-operation  in  Increasing  the  Business. 
by  Mr.  Frank  S.  Price,  and  The  Central  Station  and  the 
Lamp  .Manufacturers,  by  Mr.  John  F.  Gilchrist.  The  fol- 
lowing topics  will  be  treated  by  the  speakers  indicated : 
Association  Island,  by  Mr.  F.  S.  Terry;  Remarks,  by  Mr. 
C.  N.  Stone,  and  Jovianism  and  the  Electrical  Business,  by 
Mr.  W.  E.  Robertson.  On  Wednesday  evening  Fra  El- 
bertus  Hubbard  will  speak  on  business  co-nperation. 
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Sons  of  Jove  at  E.\stern  Point,  New  London,  Conn. 
— .\  rejuvenation  of  the  Sons  of  Jove  will  be  held  at  the 
Griswold,  New  London,  Conn.,  on  the  afternoon  and 
evening  of  Sept.  9.  Delegations  will  be  present  from  New 
York,  Boston,  Philadelphia,  Hartford  and  other  Eastern 
electrical  centers.  Information  in  detail  will  be  supplied 
by  Statesman  C.  McKew  Parr,  342  Capitol  Avenue.  Hart- 
ford, Conn. 

*  *     * 

L.^RGEST  Gold  Dredger  Electrically  Operated.— Gold 
dredger  No.  13  of  the  Yuba  Consolidated  Gold  Field  Min- 
ing Company,  said  to  be  the  largest  gold  boat  in  the  world, 
has  been  placed  in  operation  at  Hammonton,  Cal.  The 
boat  is  135  ft.  long  and  the  machinery  has  a  total  capacity 
of  720  hp,  including  a  300-hp  motor  used  to  bring  the 
buckets  to  the  surface.  The  equipment  is  entirely  electri- 
callv    operated.    energ\-    being    carried    over    the    water    in 

insulated  cables. 

*  *     * 

Meter  Technique. — A  correspondent  sends  the  follow- 
ing verses,  which,  unfortunately,  technical  journalistic 
technique  will  not  allow  to  be  printed  in  true  poetic  meas- 
ure: "Now,  considering  what  makes  the  rotor  rote,  this 
electrical  dope  is  sure  sport.  Take  one  little  ampere 
impressed  with  a  volt,  and  the  two  make  a  rotating  torque. 
But  who  cares  for  all  the  precise  technique  of  what  makes 
watts  and  why?  You  are  sure  of  the  fact  when  you  re- 
calibrate that  a  few  less  watts  slip  by." 


Electric  Hoists  in  Building  Operations. — A  large 
number  of  office  or  store  buildings  are  now  under  con- 
struction in  Chicago,  and  in  nearly  every  case  electric 
hoists  are  in  use  to  lift  the  steel  or  other  structural  mate- 
rial into  place.  Only  a  few  years  ago  steam  hoists  were 
used  almost  exclusively  for  this  purpose,  but  the  advantages 
of  the  electric  motor  for  this  work  are  obvious,  doing 
away  with  smoke,  dirt  and  noise  in  busy  streets  and  at  the 
same  time  reducing  the  cost  of  operation. 


Electricity  in  Japan. — At  the  end  of  June  there  were 
367  different  electrical  companies  operating  in  Japan,  rep- 
resenting a  total  capitalization  of  $225,423,000.  Plants 
under  construction  represent  $167,767,000  and  projects  on 
which  work  has  not  yet  commenced  call  for  $53,470,000.  Of 
the  latter  127  are  electric  light  and  power  plants  and  nine- 
teen electric  railways.  Of  capital  advanced  by  Japanese 
banks  during  the  past  to  industrial  enterprises,  amounting 
to  $15,350,000,  more  than  half  ($8,900,000)  was  to  elec- 
trical companies. 

■    *     *     * 

Independent  Long-Distance  Telephone  Connections 
FOR  Chicago. — The  Illinois  Tunnel  Company,  which  oper- 
ates the  competing  automatic  telephone  system  in  Chicago, 
recently  rehabilitated,  announces  that  it  has  made  long- 
distance connections  with  the  Independent  telephone  lines 
in  DuPage  and  Kane  Counties,  Illinois.  This  will  give 
the  subscribers  of  the  Independent  company  in  Chicago 
connection  with  Aurora,  Elgin,  Batavia,  Naperville,  Geneva 
and  other  cities  and  villages  in  northeastern  Illinois.  It 
is  said  that  this  is  the  beginning  of  a  movement  which  will 
connect  ultimately  the  Chicago  automatic-telephone  users 
with  all  the  Independent  lines  of  the  Central  West. 


Pioneer  Chicago  Turbine  Erected  as  a  Monument. — 
The  first  5000-kw  Curtis  steam  turbine  installed  in  the  Fisk 
Street  station  of  the  Commonwealth  Edison  Company,  Chi- 
cago, and  later  replaced  by  one  of  the  ten  12,000-kw  units 
now  in  use  there,  has  been  re-erected  in  the  center  of  a  park 
plot  in  the  grounds  of  the  General  Electric  Company  at 


Schenectady,  N.  Y.,  to  serve  as  a  memorial  to  tlu  ain 
development  of  the  steam-turbine  unit  applied  to  ctra! 
station  service.  This  pioneer  turbine  was  installed  tlu 
Fisk  Street  station  in  February,  1903.  In  its  i  sci  ■ 
permanent  position  in  the  midst  of  flower  beds  at  Sc  n,'i 
tady,  the  shell  of  the  barely  old  unit  is  fitted  with  i\tv, 
bronze  plate  detailing  its  interesting  historv. 


An  Economical  Indiana  Motor. — "An  automaticoi 
which  may  be  used  for  running  machinery  without  t 
of  fuel"  is  reported  to  be  the  invention  of  an  Indiaiio 
man,  Mr.  A.  C.  Rutzen,  who  is  said  to  have  succee  i 
keeping  fourteen  electric  lamps  alight  with  his  m;m, 
"The  motor,"  according  to  the  newspaper  man,  "soiT(i 
resembles  an  ordinary  compound  motor,"  the  reseniu 
probably  having  been  noted  in  the  construction,  whicl 
prises  thirty-six  steel  springs,  each  14  in.  in  lengt 
spring  being  wound  while  the  others  are  supplying  ii^- 
to  the  motor.  A  30-hp  motor  of  this  type,  says  the 
tor,  can  be  inclosed  in  a  box  24  in.  on  a  side,  and  the 
is  guaranteed  to  run  until  a  spring  breaks,  which  mi 
happen  for  years ! 


The  Institute  of  Operating  Engineers. — The  { 
ing  are  the  papers  prepared  for  the  first  annual  m 
nf  the  Institute  of  Operating  Engineers,  in  the  En;; 
ing  Societies  Building,  New  York,  Sept.  i  and  2:  Tci. 
ture  Changes  and  Heat  Transmission,  by  Mr.  Verr., 
Rupp ;  A  Boiler-Room  Analysis  of  Coal,  by  Mr.  J.  P. 
ing ;  Cooling  Towers  Versus  Steam  Pumps,  by  Mr. 
W.  Geare;  Engine  Lubrication,  by  Mr.  R.  D.  Tomlj 
Reduction  of  Lubricating  Costs  in  Smelter  Fotver  i 
by  Mr.  George  L.  Fales;  Removing  Emulsified  Oil 
Condensed  Steam,  by  Mr.  Darrow  Stage.  Addresse 
be  delivered  by  Hon.  William  S.  Bennet  and  Messrs. 
Low,  D.  B.  Heilman,  A.  C.  Dougall,  William  D, 
James  A.  Pratt  and  Prof.  Frederick  H.  Svkes. 


Electrified  Children. — Prof.  Svante  Arrhenm: 
celebrated  Swedish  authority  on  physical  chemistry 
Dr.  Wilhelm  Ostwald,  the  distinguished  German  ai 
ity  in  electrochemistry,  and  Dr.  Oliver  Lodge,  of 
land,  has  devoted  himself  in  recent  years  to  the  elalni 
of  philosophical  systems  and  cosmic  theories.  One  ol 
fessor  Arrhenius'  recent  theories  is  that  life  was  s 
through  the  universe  by  germs  driven  by  the  force  oi 
from  one  star  to  another.  Another  idea  has  recently 
applied  to  school  children  in  Stockholm.  The  wall 
ceilings  of  a  schoolroom  were  lined  with  a  coil  of 
through  which  high-frequency  current  was  passed, 
children  in  the  room  were  then  in  the  position  of  ar 
core  in  the  center  of  a  magnetizing  coil.  Fifty  ch 
were  kept  in  this  room,  while  fifty  others  of  the 
average  age,  size  and  mental  development  were  kept 
adjoining  room  without  electrical  treatment.  It  is  :  ^ 
that  at  the  end  of  six  months  the  children  under  elec 
treatment  showed  an  average  growth  of  2  in.,  while 
without  electricity  grew  only  1%  in.  The  electrified 
dren  showed  an  increase  in  weight  and  other  forms  c 
velopment  in  proportion  to  their  height.  The  elecl 
children  also  showed  an  average  proficiency  in  their  si 
of  92  per  cent,  and  fifteen  of  them  showed  100  per 
The  unelectrified  children,  on  the  other  hand,  were  1 
75  per  cent  proficient  on  the  average  and  not  one  of 
reached  100  per  cent.  It  is  added  that  the  electrified 
dren  appeared  to  be  much  brighter,  quicker  and 
active.  They  were  prompter  in  attendance  and  muci 
subject  to  fatigue.  The  teachers  also  showed  suj 
working  capacity  in  the  electrified  room.  While  them 
an  odor  of  ozone  in  the  room,  it  was  held  that  the  pre 
of  ozone  would  not  account  for  the  results  observed.. 
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)MB<ATION  HEATING  AND  GENERATING  PLANT 
AT  SPRINGFIELD,  ILL. 

aiqu Features  of  Flexibility  of  Equipment  in  Station 
of  Light,  Heat  and  Power  Company. 

"^IFIBILITV  to  an  umisiial  degree  marks  the  design 
*  iperation  of  the  interesting  plant  of  the  Spring- 

Light,  Heat  &  Power  Company,  at  Springfield, 
•ation  furnislies  electrical  energy  for  local  light- 
tor-circuit  purposes  and  for  the  street  railway, 
tion,  during  the  winter  season  supplies  both  low- 
tsm  and  hot-water  systems  for  district  heating, 
■iple  non-condensing   and   compound-condensing 
installed,  and  through  motor-generator  sets  in 
the  alternators   and   direct-current  generators 
liCii    -  engines  drive  arc  interlinked  so  that  either  class 


motor-operated  valves  returns  the  engine  condenser  to 
cooling-tower  operation  and  connects  the  hot-water  system 
to  special  heaters  supplied  with  exhaust  steam  from  the 
simple  non-condensing  units.  At  certain  times  of  the  year 
this  transfer  is  ordinarily  made  several  times  during  the 
day  as  fits  the  conditions  of  most  economical  operation  with 
cooling-tower  or  hot-water  circulation. 

A  second  1500-kw  compound  condensing  unit  similarly 
arranged  for  operation  either  with  a  cooling  tower  and  con- 
ilenscr.  or  in  connection  with  the  hot-water  system,  is  now 
being  installed  and  will  be  operated  in  the  same  way  as  the 
earlier  unit  hereinafter  described  and  illustrated.  In  con- 
nection with  this  extension  to  the  plant  property  a  water- 
softening  plant  is  also  being  installed,  which  is  unique  in 
the  respect  that  it  will  be  arranged  for  treating  separately 
the  raw  make-up  water,  the  cooling-tower  water  and  the 
condensation    from   the   various  units,   the   purified   effluent 


Fig.    1 — Interior  of   Englne-Room.   Shov 

jerVe  can  be  carried  on  either  set  of  engines,  accord- 

f  tone  demand  for  power  and  the  conditions  of  most 

'•ration  in  connection  with  the  heating  require- 

•   of   the   converting   sets,    a   three-unit    outfit 

.       -  a  synchronous  motor    and    two    direct-current 

nerars.  can  also  be  applied  to  such  varied  duties  as 

nera  ig  either  250-volt  Edison  service  or  500-volt  rail- 

ly  d:'ci  current,  generating  2300-volt   alternating  cur- 

nt,  o  motoring  with  overexcited  fields  to  raise  the  sta- 

'"  P<er-factor. 

norr.lly  the  large  compound-condensing  engine  in- 
illed  as  its  condenser  supplied  with  circulating  water 
3m  a:ooIing  tower,  but  under  certain  conditions  it  has 
en  fend  more  economical  to  connect  the  hot-water  heat- 
?  5y^ni  to  the  condenser  line,  thereby  raising  the  tem- 
rauu  of  the  water  and  at  the  same  time  providing  a 
nsideible  degree  of  vacuum  to  receive  the  exhaust  from 
'  enihe.     Manipulation  of  the    controllers    of    several 


ing  Single  and  Compound  Engine  Units. 

being  then  mixed  in  the   reservoir  tank   which   serves  as 
a  common  source  of  supply  for  all  units. 

BOILER  ROOM. 

From  a  spur  track  alongside  the  boiler-room  coal  is 
dumped  from  drop-bottom  cars  into  track  hoppers  which 
deliver  the  fuel  to  hooded  chutes  opening  opposite  the  line 
of  boilers.  As  shown  in  the  illustration  (Fig.  2)  these 
chutes  extend  within  12  in.  of  the  floor,  below  which  the 
coal  lies  at  its  natural  angle  of  repose  in  position  to  be 
easily  shoveled  into  the  Green  chain-grate  stokers  with 
which  the  ten  boilers  are  equipped.  Six  of  these  steam- 
generating  units  are  of  the  400-hp  Stirling  type,  two  are 
of  the  300-hp  Babcock  &  Wilcox  type,  and  the  remaining 
two  are  500-hp  McNaul  boilers,  the  ratio  of  heating  sur- 
face to  grate  area  being  44:1.  All  of  the  foregoing  units 
are  equipped  with  Williams  feed-water  regulators. 

The  flue  gases  on  their  way  to  the  stacks  are  conveyed 
through  two  Greene  fuel  economizers,  with  a  total  heating 
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surface  of  21,000  sq.  ft.  Ordinarily  tlie  boilers  are  oper- 
ated under  induced  draft  created  by  two  overhung  fans, 
18  ft.  6  in.  in  diameter,  with  5-ft.  faces,  and  driven  by 
14-in.    N    14-in.   adjustable  cut-off  engines.     These   engines 


Fig.  Z — Interior  of  Boiler-Room. 

are  controlled  by  automatic  regulators  which  vary  the  in- 
tensity of  the  draft  witli  the  demand  for  steam.  In  addi- 
tion to  the  forced  draft  there  is  also  provided  one  rein- 
forced-concrete  stack,  200  ft.  high  and  11  ft.  in  diameter, 
which  may  be  used  when  it  is  desirable  to  shut  down 
both   fans. 

Ashes  from  the  boilers  are  dumped  into  small  cars  run- 
ning on  an  industrial-gage  track.  The  cars  can  be  elevated 
by  means  of  a  hydraulic  lift  to  a  runway  above  a  spur  track 
from  the  street  railway  so  that  the  ashes  can  be  dumped 
into  work  cars  to  be  hauled  away. 

City  water  treated  in  the  purifier  plant  is  used  for  boiler- 
feed  purposes.  After  being  brought  through  the  water- 
regulating  valves  on  the  3000-hp  Cochrane  open-feed  water 
heaters  this  water  is  passed  into  the  water-back  header  on 
the  basement  ceiling  beneath  the  boiler  foundations,  from 
which  it  is  returned  to  the  feed-water  heater.  Water  from 
the  hot  wells  is  also  passed  through  these  water  backs  be- 
fore reaching  the  heater.  Any  possible  interruption  to  the 
supply  of  water  is  eliminated  by  connecting  the  water-back 
header  to  a  50.000-gal.  reserve  tank  so  that  in  case  the 
supply  of  water  from  the  city  mains  and  the  hot  wells 
should  be  interrupted  the  tank  will  furnish  sufficient  water 
to  insure  the  protection  of  the  water-backs  against  over- 
heating. From  the  feed-water  heaters  the  water  passes 
through  the  economizer  tubes  and  is  thence  delivered  intu 
the  boilers  by  one  125^-in.  x  9'4-in.  x  lo-in.  admiralty 
type  and  two  14-in.  x  lo-in.  x  is-in.  vertical  duplex  pumps. 
The  temperature  of  the  water  entering  and  leaving  the 
economizer  is  recorded  by  Bristol  thermometers,  while  the 
water  evaporated  is  also  registered  by  a  Venturi  meter. 

The  water-softening  plant  which  has  recently  been  put 
into  operation  at  the  Springfield  station  is  of  the  Kenni- 
cott  type  and  is  declared  by  the  manufacturers  to  meet  a 
condition  quite  unique  in  power-station  practice.  The 
purification  plant,  in  fact,  consists  of  three  separate  water- 
softening  systems,  the  first  of  which  is  capable  of  treating 
20,000  gal.  of  raw  city  water  per  hour,  removing  from  it 
carbonates  and  sulphates  of  calcium  and  magnesium  which 
are  present  in  the  quantity  of  about  18  grains  per  gallon. 
Although  the  make-up  water  in  the  cooling  tower  is  sup- 
plied from  the  softener  and  contains  but  4  grains  to  5 
grains  per  gallon,  due  to  concentration  resulting  from  the 
evaporation  which  takes  place  in  the  tower,  the  amount  of 


solids  in  the  cooling-tower  circulating  water  i  noi 
treated  will  rise  to  approximately  8-  grains  per  allon  in 
twenty-four  hours'  operation.  To  eliminate  thi  concoi- 
tration  and  keep  the  hardness  of  the  circulating  w-.Tdo^n 
to  a  point  where  fouling  of  condensing  tubes  will  it  occur 
the  second  section  of  the  softener  is  designed  t  rc-ircat 
6600  gal.  of  water  per  hour.  The  amount  of  cfcula!:- 
water  which  it  is  thus  necessary  to  re-treat  i4ppr 
mately  equivalent  to  that  which  is  evaporated  in  1 
The  third  section  of  the  softener  treats  8000  gafc 
densation  water  each  hour,  removing  from  it  oil 
impurities.  After  being  separately  treated  the  wa|| 
the  above  several  sources  are  mixed  together  in  M 
tank  or  emergency  supply  well,  which  has  a  ca4;> 
50,000  gal. 

ENGINEROOM. 

Until  the  completion  of  the  new  extension  th«  I 
t)8-in.  X  48-in.  cross-compound  Fulton-Corliss  en™ 
ing  a   1500-kw,  2300-volt,  60-cycle,  three-phase 
(Fig.  3)   remains  the  only  unit  in  the  plant  arrsj 
condensing  operation,  as  above  outlined.     Tht  0' 
condensing  engine-driven  units  are  as  follows: 
X  48-in.    Fulton-Corliss   engine   driving  an  8oo-l  I 
volt  alternator ;  one  32-in.  x  48-in.  engine  drivinj  f 
kw.    600-volt    direct-current    generator,    and   one 
28-in.    Fulton    engine    driving    a    400-kw,   6oo-vo| 
current   generator. 

The    600-volt   direct-current    and    2300-volt  all  kftn;;- 
current  buses  are  enabled  to  exchange  power  thr  r 
400-kw   and    one    550-kw    motor-generator   sets, 
these  sets  is  of  the  three-unit  type,  comprising 
synchronous    motor    driving    two    250-volt    dire( 
generators.     Connected  in  series  the  generators 
able  to   furnish  600-volt  energy  from  the  compo  0  :m- 
densing  engine-driven  alternator  when  the  railwa;  'f-snd 
is  light.     Connected  in  parallel  the-y  may  also  bi  ■■ 
supply  the  220-volt  direct-current  motor  service,  i 
two  additional  2300-volt  motor-generators  sets,  c 
kvv   and   one   of   230   kw   rating,   are   especially    wided 
There  are  three  30-kw  exciters,  two  of  which  are  i  vin  by 
General     Electric    marine-type     engines,   the  thi   being 
operated  by  a  2300-volt   induction   motor  energi:'  'rom 
the  alternating-current  buses. 

The  condensing  equipment  of  the  large  compoui  engint 


Fig.    3— 1500-l<v 


Compound    Engine   Operated  Condenslnc  " 
Water  Circulating   System. 


unit  consists  of  a  5S00-sq.  ft.  Alberger  condenser 'ig^i 
low-temperature  circulating  water  for  which  is  ^j 
provided  by  an  Alberger  forced-draft  cooling  tow  _ 
in  diameter  and  33   ft.  high.     This  tower  is  locJi  , 
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»of<!i»  of  the  engine-room  wall,  and  its  fan  is  Jriven  by  a 
;iX>-volt  adjustable-speed  induction  motor  located 
,  power  house,  from  which  its  operation  can  be 
:  through  a  drum-contactor  and  oil   switch.     The 


Large    Engjn 
Valve. 


ing     Motor-Operated 


mdenser  is  provided  with  a  dry-vacuum  pump, 
riven  centrifugal  hot-well  pump  and  centrifugal 
pump  driven  by  a  2300-voIt  adjustable-speed  in- 
>tor.  As  shown  in  Fig.  5,  the  piping  of  this 
is  so  arranged  that  the  circulating  water  from 
;  tower  may  be  replaced  by  circulating  water 
liot-water-heating  system  under  certain  condi- 
'cration,  as  hereafter  explained. 
■age  winter  daylight  load  is  carried  on  the  non- 
units  as  long  as  the  steam  demand  of  the  heat- 
-  is  great  enough  to  utilize  all  the  exhaust  steam, 
•n  above  outlined,  the  Springfield  plant  supplies 
'it-steam-heating  and  hot-water-heaiing  systems, 
-t-steam  service  is  taken  directly  from  the  22-in. 
der  into  which  the  non-condensing  units  exhaust. 
■  hot  water  for  the  hot-water  system  exhaust 
;  from  the  exhaust  header  can  be  passed  through 
-'l-  ft.  Baragwanath  condensers  located  under 
i'  the  boiler-room.  These  special  condensers  are 
for  heating  the  circulating  water  of  the  hot- 
mg  system  and  lack  the  usual  vacuum  and  hot- 
-.  the  condensation  returning  by  gravity  to  the 
heaters.  Hot  water  can  thus  be  supplied  indi- 
the  single-cylinder  units  during  average  winter 
nditions. 

'e  afternoon  peak  load  approaches  the  compound 

unit  is  added  and  the  hot-water  heating  sys- 

■led  through  the  latter's  Alberger  condenser,  the 

the   hot-water-heating  system    from   the  cobl- 

>eing  eflfected  by  six  motor-operated  valves  con- 

11  a   switchboard    in    the   engine-room,    Fig.    6. 

•  the  water  of  the  district-heating  system  then 

perature  raised  by  passing  through  the  conden- 

same  time  obtaining  a  partial  vacuum  for  the 

•lire  cylinder  of  the  engine. 

•irculating  water  leaving  the  condenser  at  a  tem- 
f»  150  deg.  Fahr.,  it  has  been  found  possible  to 
vacuum  equivalent  to  a  column  of  mercury  20  in. 
•  ^''hough,  of  course,  the  vacuum  obtainable  de- 
roportionately  wi-th  the  rise  of  the  circulating- 
[nperature  up  to  200  deg..  at  which  temperature 


the   exhaust   pressure   is  equal   to   that   of   the   atmosphere. 

In  the  fall  and  spring  when  the  heating  demand  is  com- 
paratively light  the  electric  load  during  the  day  is  car- 
ried by  the  large  condensing  unit  and  one  of  the  non-con- 
densing sets.  Under  these  conditions  the  exhaust  from  the 
condensing  unit  heats  the  circulating  water  of  the  hot- 
water  system,  while  the  exhaust  from  the  non-condensing 
engine  driving  the  railway  generator  supplies  the  steam- 
heating  system.  The  load  between  the  2300-volt  conipound 
engine-driven  generator  and  the  6oo-volt  simple  direct- 
current  generator  unit  is  meanwhile  adjusted  by  the,  motor- 
generator  sets  already  mentioned,  which  divide  the  de- 
mand proportionately  to  the  requirements  for  steam  of 
the  two  heating  systems. 

As  the  alternating-current  load  rises  and  it  becomes  de- 
sirable to  increase  the  output  on  the  condensing  unit,  fur- 
ther provision  is  made  for  tapping  steam  from  the  inter- 
mediate receiver  of  the  compound-engine  unit  through  an 
8-in.  reducing  valve  into  the  exhaust  header  which  sup- 
plies the  steam-heating  system.  Thus  practically  the  full 
rating  may  be  obtained  from  the  compound  unit  without 
impairing  the  temperature  at  which  the  hot-water  circulat- 
ing system  would  otherwise  have  to  be  carried  in  order 
to  obtain  this  full  load. 

Finally,  as  the  lighting  peak  due  to  nightfall  approaches 
the  circulating  water  of  the  hot-water  system  is  by-passed 
around  the  Alberger  condenser,  being  replaced  by  cooled 
circulating  water  from  the  cooling  tower  already  men- 
tioned. The  complete  layout  of  the  station  piping  for 
accomplishing  this  conversion,  which  is  made  about  four 
times  daily,  is  shown  in  Fig.  5.  The  six  motor-driven 
valves  on  the  Alberger  condenser  for  controlling  the  cir- 
culating water  (one  of  which  is  shown  in  Fig.  4)  are 
manipulated  from  a  panelboard  in  the  engine-room  and  the 
conversion  can  be  made  without  interfering  with  the 
engine's  operation  in  the  least. 

Under  peak-load  conditions  the  exhaust  steam-heating 
system  is  supplied  by  the  single-cylinder  units,  the  circu- 
lating water  of  the  hot-water  system  being  heated  in  one 
of  the  Baragwanath  condensers.  Except  in  mild  weather 
however,  it  is  necessary  to  use  a  great  deal  of  live  steam 
in  addition  to  the  exhaust  steam  released  from  the  engine 
units.  The  main  steam  header  is  connected  to  the  exhaust 
header  through  one  3-in.  x  6-in.  and  two  4-in.  x  8-in. 
Mason  reducing  valves  which  lower  the  terminal  pressure 
to  3  lb.  to  10  lb.  These  reducing  valves  can  be  set  at  the 
desired  terminal  pressure,  and,  although  the  quantity  of 
exhaust  steam  varies  widely  owing  to  the  railway  genera- 
tors, practically  a  steady  head  is  obtained  on  the  exhaust 
header,  so  that  the  resulting  steam  demand  on  the  boiler 
plant  is  about  constant. 


in.  E.\bautt  Header 


(mK> 

llcpio 


Fig.  5 — Layout  of  Station  Piping  System. 

The  number  of  auxiliaries  exhausting  steam  into  the 
feed-water  heater  is  limited  so  as  to  bring  the  tcinperature 
of  the  water  to  about  150  deg.  Fahr.,  or  above  the  tem- 
perature to   produce  condensation   on   the  outside   of   the 
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economizer  tubes.  As  the  UeniaiKl  for  steam  by  the  heat- 
ing system  exceeds  the  supply  exhausted  by  the  non- 
condensing  engines,  all  of  the  remaining;  auxiliary  steam- 
using  cylinders  are  arranged  to  exhaust  into  the  main 
exhaust  header. 

The   arrangement  of   interchangeable   condensin<;   opcra- 


Fig.   6 — Gage-Board,   with    Controllers   for   Motor-Operated   Valves. 

tion  of  the  large  engine  unit  on  either  the  cooling  tower 
or  hot-water  circulating  system  has  now  been  installed  and 
giving  satisfactory  service  in  the  Springfield  plant  for  more 
than  three  years.  The  principle  of  operation  was  devised 
l)y  Mr.  F.  C.  Chambers,  chief  engineer  of  the  company, 
after  a  series  of  tests  which  convinced  him  of  the  econo- 
mies of  condensing  operation  in  connection  with  the  hot- 
water  heating  system  under  the  conditions  prevailing  at 
certain  times  in  the  Springfield  station.  Evidence  of  the 
wholly  satisfactory  character  of  operation  of  this  novel 
scheme  is  afforded  by  the  conclusion  of  the  company  to  in- 
stall the  new  1500-kw  compound-condensing  unit  under 
similar  conditions,  as  already  mentioned. 

The  station  switclihnnrd  is  located  along  the  east  wall  of 


from  bishop's  crook  and  sunulanl  fixtures  rising  om  iht 
walls  and  tloor.  The  power-liouse  structure  is  of  bik  with 
steel-girder  supported  roof. 

DISTRIBUTION  OF  HEATING  SERVICE. 

The  power  plant  is  located  at  the  extreme  soutKst  cor- 
ner of  the  territory  served  by  the  heating  systei.  Tlw 
steam-heating  district  includes  an  area  in  the  bus:  ss  sec- 
tion, 3200  ft.  X  2000  ft.,  and  has  one  branch  (ending 
.2700  ft.  into  the  residence  territory.  The  mains  .nee  m 
size    from    16    in.    to    4    in.    in    diameter    and   tot:  ncarlv 

18.000  ft.  of  piping,  the  major  part  of  which  is  oia • 

construction.      In   addition    to    the    i6-in.   main  ( e, 
from   the   22-in.   power-house   exhaust   header  to  u 
tribution  point,  1800  ft.  distant,  there  is  an  8-in.  1  ■- 
line   which   was   originally   intended   for  distributi 
pressure  steam  for  commercial  purposes,  but  is  i«  i,hm 
as  an  exhaust  feeder  for  the  heating  system.    Uiji  con- 
ditions   of    extreme    cold    weather    the    8-in.    lin-  :f    ',-,'. 
through  a  reducing  valve  with  a  head-end  pressi 
aging  from  10  lb.  to  70  lb.     Both  steam  lines  are  :l 
with  General  Electric  steam-flow  meters,  which  t  'nr, 
hourly   and   the   total   steam   passed   recorded  on.ir  sti- 
tion   log. 

The  hot-water  heating  system  serves  princi) 
residence  territory,  covering  a  district  very  mui 
than  that  served  by  the  exhaust-steam  lines.  Til 
dred  and  twenty  thousand  sq.  ft.  of  radiation  are  J 
to  the  hot-water  system,  which  comprises  about 
of  double  mains,  12  in.  to  3  in.  in  diameter.  Thl 
are  buried  4  ft.  below  ground  in  triple  wood  bo* 
air  spaces  between  boards,  the  space  surrounding 
l:)eiiig  filled  with  oiled  shavings.  The  mains  are  d 
tile  pipe  connected  to  the  city  sewers.  As  in  th 
the  steam-heating  system,  the  cost  of  service  lintl 
for  by  the  consumer  and  service  is  furnished  on  ."I 
system  for  the  heating  season,  approximately  25 

The  older  customers'  installations  are  of  the  cl| 
and  there  are  also  a  number  of  gravity  systemsl 
lated-plant  boilers  having  been  disconnected.  Nc| 
lations  are  of  the  double-pipe  system,  controlled  b; 
stats,  air  for  operating  which  is  furnished  from 
ground  compressed-air  pipe  paralleling  the  maui| 
The  hot  water  for  the  systems  is  circulated  by  on 
i6-in.  X  i8-in.  Laidlaw-Dunn-Gordon  duplex  pi| 
similar   14-in.   x   12-in.  x   i8-in.  pumps  and  one  I 


Fig.   7— Switchboard  for  Railway   and   Lighting   Services. 

the  engine-room  and  includes  panels  controlling  both  the 
alternating-current  generating  and  distributing  systems, 
the  250-volt  power  system  and  the  550-volt  railway  system, 
as  shown  in  Fig.  7.  The  entire  engine-room  is  spanned  by 
a  Pauling  &  Harnischfeger  20-ton  motor-operated  crane. 
The  room  is  illuminated  by  arc  and  incandescent  lamps  hung 


Fig.  8— Gage-Board  and   Recording  Venturl  Met 


direci- 


trifugal  pump  driven  by  a  175-hp  adjustable-spe  diro 
current  motor.  An  indicating  Venturi  meter,  '•  > 
used  to  determine  the  amount  of  water  circulate 

The  pumps  at  the  station  create  a  differentia  )r«su^ 
of  60  lb.  between  the  supply  and  return  hot-w.  r  . 
To  avoid  nearby  installations  receiving  a  greate.l' 
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(f  cculating   walor   than    tliosc    in    ilic    uiulyiiiy    ilislrict. 

rhef  the  iliftVrcntial  pressure  falls  to  only  3  lb.  or  4  lb.. 

I  .sy.'ni  of  steel-tube  orifices  has  been  workeil  out  bv  Mr. 

1,1  -.rs.    chief    engineer    for    the    company,    details    of 

I  re   given    in   a   paper    read    by   him   before   the 

District  Heating  .Vssociation  convention  in  Pitts- 

lune. 

rifices  were  first  inade  up  in  the  form  of  per- 
letallic  disks  to  be  inserted  in  unions  in   the  re- 

-  the  openings  being  proportional  to  the  amount 
.in   required   and    inversely    proportional    to    the 

,1  pressure.  An  account  of  the  experiments  made 
.m  the  amount  of  water  passed  through  various- 
\ngi  is  given  in  Mr.  Chambers'  paper,  together 
is  showing  the  results  obtained.  The  original 
M  installing  disks,  however,  was  found  to  pro- 
istling  effect,  which  sometimes  proved  annoying 
•rs.    A  number  of  experiments  were  then  made 

-  of  different  materials  and  with  tapered  and 
;k  orifices.  Trouble  was  also  experienced  with 
rifices  enlarging  with  use  due  to  erosion. 

experiments  then  showed  that  a  short  piece  of 
M  replace  Ibo  disk  orifice  in  the  return  pipe  \\  itb- 


of   the  water  otherwise   required   lo   be  circulated   without 
the  thermostat. 

Mr.  B.  C.  Cobb  is  president  of  the  Springfield  Light. 
Heating  &  Power  Company,  Mr.  A.  A.  Anderson  is  man- 
ager, Mr.  Warren  Partridge  is  general  superintendent,  and 
Mr.  F.  C.  Chambers  is  superintendent  of  the  power  and 
heating  departments. 


DOWNTOWN    ARC-LIGHTING   SYSTEM   OF    PHILA- 
DELPHIA. 

Installation    of    Twin -Arc    Ornamental    Posts    on    the 
Principal  Thoroughfares  of  the  Quaker  City. 

UP  to  Jan.  I,  1910.  the  city  oi  Philadelphia  was  lighted 
by    over    12,000   9.6-amp    constant-current    open-arc 
lamps,  those  in  the  central  portion  of  the  city  being 
located   approximately   200   ft.   apart,   while   those   in    the 
suburban   districts   were   spaced    from   400   ft.   to   500   ft. 
The    service    was    furnished    from    five    stations    locatdl    in 


g  noise.     The  opening  required  was  found  to  be 
same  as  that  for  the  disk.     The  tubes  are  made 
i-rolled  steel,  the  outside  diameter  being  turned 
'led  to  the  pipe  size  and  an  opening  being  drilled 
he  solid  block  of  a  diameter  proportional  to  the 
'f  water  to  be  passed.     The  installation  of  these 
'ples  had  the  effect  of  reducing  the  quantity  of 
■  -■'  .imped  about  35  per  cent  and  also  raising  the  termi- 
ng'   pssure    at    outlying    districts.     The    paper    by    Mr. 
Lnamirs  above   alluded  to   also   shows   some   interesting 
result;  of   the    saving    effected    by    thermostat-controlled 
heatin|Ser\'ices,  resulting  in  a  saving  of  about  60  per  cent 


various  parts  of  the  city  and  containing  for  the  most  part 
synchronous  motor-driven  125-liglit  Brush  arc  machines. 
The  circuits  were  made  up  of  groups  of  125  lamps,  the  lay- 
out being  so  arranged  as  to  minimize  the  amount  of  wire 
and  also  readily  to  locate  trouble.  The  older  method  of 
lighting  still  obtains  throughout  the  greater  part  of  the 
city,  but  since  the  early  part  of  January,  1910,  when  the 
new  system  of  lighting  was  installed  on  Market  Street,  east 
of  City  Hall,  the  Philadelphia  Electric  Company  has  been 
engaged  in  extending  it,  so  that  eventually  it  will  take  in 
all  of  the  principal  business  thoroughfares. 

At  the  present  time  the  new  system  of  ornamental  arc- 


546 


ELECTRICAL     WORLD 


Vol.  sHo,  la 


post  lighting  is  in  use  on  Market,  Cheslnui  and  Walnut 
Streets  from  Delaware  Avenue  to  the  Schuylkill  River; 
on  Arch  Street  froin  Delaware  Avenue  to  Twenty-first 
Street;  on  Broad  Street  from  Vine  Street  to  Spruce  Street 
and  on  the  main  streets  in  the  immediate  vicinity  of  City 
Hall.  Besides  the  556  twin-lamp  posts  now  in  service  287 
new  ones  will  be  installed  this  year,  on  Broad  Street  from 
Vine  Street  to  Girard  Avenue;  on  Girard  Avenue  from 
Broad  Street  to  East  Norris  Street,  on  Spring  Garden 
Street  from  Fifth  to  Twelfth  Street,  and  on  Broad  Street 
from  Moyamensing  Avenue  to  League  Island  Park  (South- 
ern Boulevard).  Extensions  will  be  made  in  the  future  on 
Broad  Street  north  from  Girard  Avenue  to  the  city  line 
and  on  Broad  Street  south   from   Spruce   Street  to  Moy- 


Flg.  3 — Philadephia  Twin-Arc  Post. 

amensing  Avenue.  In  addition  the  company  is  at  present 
engaged  in  hanging  lamps  between  columns  of  the  elevated 
structure  on  Market  Street  from  the  river  to  Sixty-third 
Street.  The  columns  of  the  elevated  structure  are  spaced 
approximately  50  ft.  apart  and  the  lamps  will  be  staggered 
on  both  sides  of  the  roadway,  giving  a  spacing  of  100  ft. 
between  lamps  on  either  side.  This  work  will  require 
7  miles  of  iron  conduit,  88,000  ft.  of  No.  6  rubber-covered 
and  lead-covered  cable,  and  358  lamps  and  lamp  brackets. 
This  new  system  replaces  the  old  mast-arm  system  in  use 
in  Philadelphia  since  the  early  nineties. 

The  new  system  of  lighting  is  the  result  of  a  number  of 
campaigns  of  business  men's  associations  for  more  light. 
Market  Street  east  of  City  Hall  being  the  main  shopping 
district  of  the  city,  it  was  only  natural  that  it  should  receive 
first  consideration  and  a  greater  number  of  lamps  than  the 


other  thoroughfares.  In  that  section  of  the  city  tl  orna 
mental  posts,  each  of  which  has  two  arc  lamps,  arewattd 
on  the  Market  Street  curb  lines  at  all  intersecting  jeets 
The  distance  between  corner  lamps  was  divided  inti  birds 
at  which  points  the  intermediate  lamps  are  placed  Each 
block  in  the  shopping  district  has,  therefore,  four  pts  0, 
eight  lamps,  on  each  side  of  the  street.  On  th) other 
thoroughfares  the  lamp-posts  are  staggered  insteaof  bf- 
Lng  placed  opposite  each  other,  so  that  each  block 
the  number  of  lamps.  On  Broad  Street  isles  of  saf  > 
twin  lamps  are  erected  at  its  intersection  with  the)! 
ing  streets:  Spruce,  Locust,  Walnut,  Chestnut  A 
Cherry,  Race.   Vine,   Wood,   Callowhill.  Hamilton.Bp: 


Insulated 

Hauger 

N0.6  a.c. 


Fig.    4 — Details   of    Post   and    Connections. 

Garden,   Brandy  wine.   Green,   Wallace,  Melon,  Faaouni, 
Brown,  Parrish,  Poplar  and  Girard  Avenue.    ThiiSUnds 
are  in  the  center  of  the  roadway  and  on  an  exte,o' 
the   house   line   of   the   intersecting   streets. 

The  post  shown  in  detail  in  Fig.  3  is  the  res  ^i-  ^ 
prize  offered  by  the  T-Square  Club  for  the  best  ig'^^- 
design  of  a  twin  lamp-post.  The  pole  proper  is  M'  " 
two  lengths  of  steel  pipe,  the  lower  section  of  5'-  P'.'" 
and  the  upper  section  of  4-in.  pipe  with  a  swedgj  jO"" 
between.  A  reinforcing  sleeve  2  ft.  long  and  ei^'"? 
6  in.  under  ground  when  the  post  is  set  is  place's'^ 
ground  line  to  insure  longer  life  to  the  pole.  A  sh3-.\-' 
long  and  3.5  in.  wide  is  cut  in  the  base  of  the  lovve  ectio 
to  allow  the  service  pipe  to  enter  the  pole.  The  ^  ■^. 
weighs  approximately  300  lb.  The  ornamental  bs . 
high,  27  in.  lower  diameter  and  8  in.  upper  diai  ter,^ 
cast  in  one  piece  and  weighs  iioo  lb.    When  in  p.' 
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«ale<at  the  top  with  a  compound  and  at  the  base  by  a  5-in.  x  ->8-in.  upper  electrode  and  a  3-iii.  x  5-in.  x  5/16-in. 

tmt'  washer  to  prevent  surface  water  or  rain   rusting  lower  electrode.    The  power  consumption  is  480  watts  and 

he  c>ered  parts  of  the  post.     The  top   fitting  or   lamp  the  lamps  are  trimmed  every  thirty  hours.     There   is  an 

langi  weigh?  approximately  350  lb.  and  serves  to  spread  absolute  cut-out  provided  on  each  pole  so  that  the  lamps 


="ig.   S— Broad   Street   from   City    Hall   Tower. 

■j  ft.  It  is  made  in  a  number  of  pieces  in  order 
■  be  conveniently  wired.  The  entire  pole  is  set 
1  surrounded  with  an  envelope  of  concrete  about 
neter  for  a  distance  of  4.5  ft.  below  the  ground. 

— ps,  which  are  hung  so  as  to  bring  the  center  of 

•e  git*  18  ft.  above  the  sidewalk,  are  of  the  broad-carbon, 


Fig.  6 — Shopping  District  on  Market  Street. 

can  be  inspected  at  any  time.  The  cable  is  continuous  from 
lamp  to  lamp,  without  splices,  and  ends  at  the  top  of  the 
pole  in  a  specially  designed  terminal  amply  protected  by 
compound.  From  the  cut-out,  which  is  shown  in  Fig.  4, 
direct  leads  run  to  the  lamp.  The  circuits  are  arranged 
so   that   the   lamps  on  poles  directly  opposite   on   Market 


Figs.  7,  8  and  9 — Method  of  Erecting  Twin-Arc   Posts   In    Philadelphia. 


P*n-a.  type  manufactured  by  the  Philadelphia   Electric  Street  are  fed  from  different  machines  and  each  adjoining 

onipsv  itself.    A  slight  change  was  made  in  the  design  pole  on  the  same  side  of  the  street  is  on  a  different  circuit, 

uieamp  case  in  order  for  it  to  harmonize  with  the  so  that  should  one  circuit  fail  half  of  the  lamps  on  the 

fnera.^ine6  of  the  pole.    Each  lamp  is  fitted  with  a  3-in.  x  thoroughfare  would  remain  lighted. 
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As  the  poles  are  not  equipped  with  steps,  means  had  to 
be  provided  for  trimming  the  lamps.  At  first  a  24- ft.  tvvo- 
.section  ladder  was  set  on  a  quadrant  and  arranged  on  an 
urdinary  express  wagon  so  that  it  could  be  swung  to  either 
.^ide  or  made  to  assume  an  upright  position.  While  this 
arrangement  answered  the  purpose  it  necessitated  the  serv- 
ices of  a  horse  and  driver  in  addition  to  the  arc-lamp 
trimmer.  An  electric  tower  wagon  of  special  design  was 
ihen  evolved  by  Mr.  A.  H.  Manwaring,  arc-lighting  engi- 
neer of  the  company.  This  wagon  can  be  operated  from 
either  the  upper  platform  or  the  driver's  ordinary 
l)osition,  and  is  equipped  with  a  turntable  at  the  top,  en- 
.ibling  the  operator  to  trim  the  lamps  on  both  the  street 
;ind  house  sides  of  the  poles.  The  wagon  is  constructed 
m  an  ordinary  500-lb.  chassis,  the  weight  of  which,  with- 
out the  tower  and  including  the  battery,  is  2600  lb.  The 
weight  of  th«  tower  is  650  lb.  The  vehicle  is  equipped  with 
a  forty-two-cell,  seven-plate  Philadelphia  storage  battery, 
which  will   furnish  energy  to  drive  it  at  an  average  speed 


under  the  most  severe  working  conditions,'  has 
large  factor  of  safety.  By  means  of  the  autom 
trimmer  covers  his  route  in  appro.ximately  si: 
whereas  by  the  older  methods  nine  hours  were  re 
accomplish  the  same  results. 

The  inspection  of  the  lamps  heretofore  necessi 
stationing  of  a  horse-drawn  wagon  and  driver  at  a 
located  point  and  also  the  use  of  a  motor-cycle,  the 
■of  which  covered  the  district  lighted  by  the  or^ 
lamps  in  about  four  hours.  The  latter  reported  ; 
lamps  to  the  driver,  who  would  proceed  to  the  vari 
tions  with  the  wagon  to  start  or  change  the  defecti 
Since  the  electric  automobile  has  been  installed  t 
been  no  further  necessity  for  the  horse-drawn  v 
the  motor-cycle,  all  lamps  on  ornamental  posts  I 
spected  in  approximately  two  and  one-half  he 
faulty  lamps  started  or  changed  by  the  opera) 
carries  a  number  of  lamps  for  this  purpose  on  I 
mobile.     The  method  of  trimming  or  inspecting  t 
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F.gs.    10   and    11 — Arc-Lamp   Trimmer's 

•  I  15  miles  an  hour  and  has  a  mileage  capacity  of  30  miles 
a  charge.  The  controller  is  mounted  on  an  upper  platform 
and  can  be  operated  from  either  the  upper  or  lower  seat  by 
.1  tube  outride  the  steering  shaft.  The  reversing  mechan- 
ism is  a  two-slot  bushing,  keyed  on  a  controller  tube  which 
is  worked  from  the  upper  seat  by  the  foot  and  from  the 
lower  seat  by  the  hand.  The  steering  gear  is  mounted  in 
the  usual  manner  and  is  worked  from  the  upper  or  lower 
scat  by  a  shaft  which  runs  through  the  controller.  The 
l)rakes  may  he  operated  from  the  lower  seat  by  a  foot  lever 
in  the  usual  niar.iicr  and  from  the  upper  seat  by  a  foot-lever 
rod  and  crank.  The  upper  foot  lever  has  an  extension. 
enabling  the  operator  to  set  the  brakes  from  the  top  seat 
and  to  climb  down  and  release  the  brakes  from  the  lower 
seat,  or  vice  versa.  The  electric  gong  is  operated  from 
either  the  upper  or  lower  seat  by  a  floor  push  in  the  toe- 
board.  The  platform  is  13.5  ft.  from  the  ground  and  by 
hanging  a  portable  stand  from  the  side  rails  the  height  can 
be  increased  to  either  14  ft.  or  15.5  ft.,  depending  on  which 
rail  is  employed.  A  test  of  the  stability  of  the  vehicle  was 
made  by  suspending  a  700-lb.  weight  from  the  end  of  the 
platform  when  it  was  turned  in  the  position  occupied  by 
the  trimmer  in  trimming  the  lamps.  This  test  was  made 
before  the  batterv  was  installed,  so  that  the  tower  wagon. 


Automobile   and   Its   Application. 

mental  lamps  shows  a  daily  saving  in  the  cost  i  H""'' 
portation  and  labor  of  approximately  335^  per  (4  i'*'*' 
the  former  method. 

In  installing  the  ornamental  posts  a  3-ton  elect  truck, 
equipped  with  a  winch,  driven  by  energy  from  th  b*ttery 
on   the   truck,   is   employed.     On   the   rear  of  the  nick  a 
portable  derrick,  having  a  lifting  capacity  of  i 
from  the  center  of  the  boom,  is  installed.    The  bai 
arc  lamp-post  is  held  in  position  by  the  clamps, 
in  Fig.  7,  and  a  sling  is  fastened  to  the  center  of  i| 
post,  as  indicated  in  the  engravings.    The  pole  is  t 
bodily  and  warped  into  position  by  the  erecting  ci 
which  the  concrete  is  poured  about  the  base;  tl  u"''"" 
ground  cable  connections  having  been  first  drawtkil" 
posts.  ' 

Needless   to   state,    the    displacement   of   three  »-* 
lamps  by  sixteen  lamps  having  the  same  power  nsump- 
tion,   on   Market   Street,   east  of  City  Hall,  and  '  e'g"^ 
lamps   on    the   other   business   thoroughfares,  wa:  qui « 
transformation  in  the  lighting  of  the  section  cent  jous 
City  Hall.    Views  are  given  herewith  of  some  of  e  m^^ 
streets,  taken  from  City  Hall  tower,  approximate  S*'^^^^' 
above  ground,  from  which  some  conception  of  tnp« 
lighting  of  these  thoroughfares  may  be  formed.. 
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LECRICITY    IN    THE    LACKAWANNA    VALLEY, 
PENNSYLVANLA. 

eliciting  and    Distributing   System  of    the  Scranton 

Electric  Company. 

-ilLvNI'ON,  which  is  the  tliird  largest  city  in  l'<.iin>\i- 

S      nia,    has    a    luipiilation    of    approximately    130,000. 

•''(High   it  is  best   known  as   the   seat  of  the  great 

coal  industry,  it  is  the  second  silk-nianufactiiring 

I'nited  States  and  the  thirty-sixth  in  tlie  vahie  of 

:  icturing  products.      Prior   to 

vlectric  service   was  supplied 

.iber    of    electric-generating 

but  these  and  a  number  of 

'  iipanies  in  the  Lackawamia 

■  c  consolidated  in  1907  when 

I    into    the    control    of    the 

~  .'v  K.lcctric  Company. 

Klectric   Company   at 

\cr  three  electric-light- 

ic   live-steam   heating   com- 

'  which  were  struggling  for 

tine  of  the  companies  was 

i    combined    direct-current 

phase,   1 000- volt  system,  to- 

1    an    extensive    series    arc- 

>teni.     .\nother  of  the  com- 

iperating  a  two-phase,  4000- 

:     while    still    another    was 

-j^oo-volt.     three-phase. 

'  oted  system.     In  com- 

;  Lc  generating  companies 

ded  to  retain  the  400-2300- 

tlhase.  60-cycle  Y-connecteil 

all  distribution  except  in  the  pi 

■I  of  the  city,  where,  owing 

I      .    number  of  motors  of  all  sizes  in  use,   it   was 

employ  a  three-wire,   llo-220-volt  system;  con- 

I     the   old   plant     of     the     Scranton     Illuminating. 

t  &  Power  Company,  on  the  Lackawanna  River. 

me  end  of  the  business  section  of  the  town,  was 

I'i iiijiiid  sufficient  apparatus  installed   to  take   care  of 

If  fife  downtown  section  of  the  citv.     The  installation 


tciii.  I  lure  are  also  located  in  tliis  station  a  thrce-uiiit 
motor-generator  set,  consisting  of  a  1500-kw,  4000-volt 
synchronous  motor  direct-connected  to  two  750-kw,  135- 
volt  generators,  and  two  \'o.  12  Brush  arc  machines  direct- 
connected  to  a  4000-volt  induction  motor.  The  latter  sup- 
ply all  of  the  arc  lamps  in  tlic  center  of  the  city.  Tlie 
boiler  plant  consists  of  six  500-hp  Stirling  water-tube 
boilers   fitted   with    Dutch   ovens    for   burning  culm. 

Located  about  eight  blocks  oast  of  this  steam  station  is 
a  direct-current  substation  containing  two  500-kw  motor- 
gfiu-rator  sets,  which   feed  energy  directly  into  the  center 
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'Downtown   Station   of  the  Scranton    Electi 


Ic   Company. 


""Station  at  present  comprises  one  3000-hp  twin  Cor- 

w  enjne  connected  to  a  2000-kw,  250-volt  direct-current 

•^rar  and  two  500-hp   cross-compound    Ball   engines, 

o;which  drives  two  135-volt  direct-current  genera- 

"  aringed  to  work  on  either  side  of  the  three-wire  sys- 


2 — Map  of  Territory  Served   by  Scranton   Electric  Company. 


'1  the  three-wire  network.  Within  the  past  two  years  all  of 
ilu-  wires  in  the  business  section  have  been  placed  under 
ground  with  the  exception  of  wires  on  some  few  streets, 
which  will  be  taken  care  of  this  year. 

It  is  so  arranged  that  the  steam  apparatus  in  the  gen- 
erating station  in  this  downtown  district  is  closed  down 
during  the  suninier  months,  the  energy  being  supplied  from 
the  motor-generator  sets  in  the  plant  and  in  the  substation. 
The  alternating-current  energy  for  the  motor-generator 
sets  in  the  station  and  in  the  substation  is  supplied  during 
these  months  from  the  main  station,  formerly  owned  by 
the    Suburban    Electric   Light   Company. 

The  main  station  of  the  system  is  that  formerly  owned 
by  the  Suburban  Electric  Light  Company  and  is  located  on 
Green  Ridge,  a  suburban  section  of  the  city  about  i>4 
miles  from  the  business  center.  .\t  this  place  the  com- 
pany owns  100  acres  of  land  beneath  which  coal  is  mined 
and  conveyed  directly  to  the  boilers.  On  the  site  are  also 
numerous  banks  of  culm,  deposited  there  several  years  ago 
when  there  was  no  market  for  the  smaller  sizes  of  anthra- 
cite coal-.  The  Suburban  station  at  the  present  time  con- 
tains one  20Q0-kw  engine-type  unit,  two  500-kw  turbines 
and  one  1500-kw  condensing  turbine,  all  operating  on  a 
4000-2300-volt.  three-phase.  60-cycle  Y-connected  system. 
Early  during  the  present  year  work  was  commenced  on 
the  remodeling  of  this  station  and  the  installation  of  one 
5000-kw  turbine  and  one  2000-kw  engine-typ'  :'nit.  The 
twelve  No.  12  Brush  arc  machines,  at  presei;.  .Iriven  bv 
two  500-hp  Erie  engines  in  this  station,  will  be  driven  bv 
motors  when  the  contemplated  improvements  are  com- 
pleted. The  boiler  plant  comprises  four  6oo-hp  Edge  Moor, 
four  500-hp  Stirling  and  six  400-hp  Heine  water-tube  boil- 
ers, all  fitted  with  Dutch  ovens. 

Exhaust  steam  for  heating  purposes  is  supplied  from 
both  of  the  above-described  stations  during  the  heating 
season,  which  covers  practically  eight  months  of  the  year. 
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Until  last  year  this  steam  was  furnished  from  five  live- 
steam  plants  located  in  various  sections  of  the  city.  The 
steam-heating  system  comprises  over  ii  miles  of  mains  to 
which  are  connected  various  residences  and  business 
houses,  totaling  approximately  700,000  sq.  ft.  of  radiation. 
The  engines  in  both  the  generating  stations  are  given  suffi- 
cient electrical  load  to  meet  the  demand  for  steam  heat- 
ing. 

Any  electrical  load  in  excess  of  that  required  to  produce 
sufficient  steam  for  the  heating  load  is  taken  care  of  at  the 
condensing  unit  at  the  main  station,  consequently  when 
the  heating  season  is  over  the  Suburban  station  is  operated 
condensing.  Connections  are  provided  so  that  in  case  of 
emergency  the  engines  which  operate  on  the  heating  sys- 
tem during  the  winter  months  can  be  run  as  cross-com- 
pound units  for  peak  loads  in  the  summer. 

The  company  also  has  an  emergency  connection  of  5000 
kw  with  the  Hampton  plant  of  the  Delaware,  Lacka- 
wanna &  Western  Railroad  Company  whereby  energy  to 
that    extent    can    be    interchanged,    the    railroad    company 


Fig.  3 — Suburban  Plant  with  Culm  Pile  at  Rear. 

using  considerable  electricity  for  mining  purposes  from 
7:30  a,  m,  to  4:30  p.  m.,  whereas  should  the  electric  com- 
pany require  an  addition  of  3000  kw  in  the  evening  it  is 
available  at  the  Hampton  plant  of  the  railroad  company. 
Should  the  railroad  company  require  energy  during  the 
day  the  electric  company  has  sufficient  spare  apparatus 
during  the  day  for  that  purpose. 

As  stated,  the  population  of  Scranton  proper  is  approxi- 
mately 130,000.  and  the  Lackawanna  Valley  is  thickly  popu- 
lated, so  that  within  a  radius  of  12  miles  of  the  city  there 
reside  in  the  small  cities  and  boroughs  half  a  million  peo- 
ple. Built  squarely  against  the  city  of  Scranton  and 
recognized  by  the  postal  authorities  as  a  part  of  the  town 
is  the  largest  borough  in  the  State,  Dunmore,  having  a 
population  of  20,000, 

The  lines  of  the  Scranton  Electric  Company  cover  prac- 
tically every  town  in  the  Lackawanna  Valley,, extending  8 
miles  to  the  south  and  27  miles  to  the  north  of  the  city 
proper.  Twenty  miles  north  of  Scranton  is  the  thriving 
city  of  Carbondale,  with  a  population  of  15,000.  Here  are 
also  extensive  mines,  silk  mills,  iron  works  and  several 
other  diversified  industries.  The  city  of  Carbondale  has 
the  distinction  of  placing  the  first  hard-coal  mine  in  opera- 
tion some  fifty  years  ago. 

As  previously  stated,  the  Scranton  Electric  Company 
is  owned  and  operated  by  the  American  Gas  &  Electric 
Light  Company,  30  Church  Street,  New  York  City,  of 
which  Mr.  G.  N.  Tidd  is  vice-president  and  general  man- 
ager. Mr.  Duncan  T.  Campbell  is  the  general  manager  of 
the  company  at  Scranton  and  Mr.  D.  C.  Shain  the  general 
superintendent. 


OBSERVATIONS  ON  THE  EFFECT  OF  THE  IGHT 
OF  THE  MERCURY- VAPOR  LAMP  ON  THE  n. 

By  Charles  H.  Williams,  M.D. 

IN  an  investigation  of  the  effect  of  the  light  f ni  tht 
mercury-vapor    lamp   on    the   eyes   of  those   jrking 
under  such   light  twenty-eight  cases  were  einined, 
divided  into  four  groups,  as  follows: 

1.  Eight  cases  of  men  who  worked  all  day  underaiuual 
conditions  of  exposure  to  the  light. 

2.  Twelve  cases  of  draftsmen  who  have  part  thar 
work  by  daylight  and  part  under  the  lamp. 

3.  Six  cases  of  garage  employees  who  work  at  ni  t  .jitJi 
the  lamp  for  their  light. 

4.  Two  cases  of  women  who  work  all  day  v  1,  the 
light  in  a  photographic  printing-room. 

In  examining  these   cases  the  acuteness  of  vis:   va 
measured   in   each  eye   separately  with   Snellen's  ■ 
ters  at  a  distance  of  either  5  m  or  20  ft.    The  c 
of  the  interior  of  the  eye,  the  optic  nerve  and  ret 
examined    with    the    ophthalmoscope,     with     the 
image  and  also  with  the   upright  image,  using  a  r 
i6-cp  incandescent  lamp  for  the  illumination,  and  :   on- 
dition  of  the  refraction  of  the  eye  was  measured  enixi- 
mately  by  the   ophthalmoscope,  using  the  uprigh  wa^t. 
The  color  sense  was  tested  with  a  full  set  of  Ho  gn'i 
worsteds  with  tags,  such  as  is  often  used  in  railw  ::rr- 
ice,  and  also  with  the  Williams  lantern  using  thr  "rtB 
with  medium-sized  opening  and  full  current  thrc:c  the 
lamps  of  the  lantern.     In  some  cases  a  spectrosc  k  ex- 
amination was  also  made. 

The  first  group  of  eight  cases  included  five  n :  'vho 
have  worked  from  two  to  eight  years  in  the  test!  -:  )om 
of  the  Cooper  Hewitt  Company  exposed  to  the  ir  of 
scores  of  tubes  on  the  testing  racks;  one  man  10  liai 
worked  three  years  in  Germany  in  the  laboratory  Xiieri- 
menting  with  the  lamp  and  three  years  in  simil  ■  ork 
here,  and  two  men  who  have  done  office  work  u  -1  the 
lamp  for  five  and  six  years  respectively.  Thei:  ''ord 
is  as  follows,  the  tests  being  made  during  or  just ;  -  the 
working  day : 

I.  Twenty-six  years  old,  has  worked  for  seven  ais  in 
the  lamp-finishing  and  testing-room  of  the  Coopei  lewitl 
Company.  Vision  without  glasses,  5/5  (normal)  each 
eye.  Fundus  (optic  nerve  and  retina)  normal  in  en  eye- 
No  appreciable  amount  of  near  or  far  sightec  ss  or 
astigmatism — that  is,  refraction  normal.  Reac  )n  of 
pupils  to  light  good.  With  the  Holmgren  words  he 
selected  three  confusion  colors  with  the  greens  as  -oking 
like  the  green-test  skein,  and  one  confusion  color  ih  '"' 
reds  with  the  rose-test  skein.  With  the  lantern  he  A(  no 
confusion  of  red  and  green,  but  he  confused  th(  (Teens 
and  reds  with  the  blues. 

2.  Twenty-one  years  old,  has  worked  in  the  testi  -rJ*"" 
for  three  and  a  half  years.  Vision  without  glasse5'5"(" 
in  each  eye.  Fundus  normal  in  each  eye.  Refract  1  'i«f- 
mal.  Reaction  of  pupils  to  light  normal.  With  th.  Iota- 
gren  worsteds  he  selected  one  confusion  color  \  h  the 
greens  in  the  test  with  the  green  skein  and  four  avion 
colors  with  the  reds  when  tested  with  the  rose-te:  slif'"- 
With  the  lantern  he  confused  red  and  green  a  nu  'f  O' 
times  and  also  confused  red  and  green  with  blue. 

3.  Thirty-six  years  old,  has  worked  testing  th  lamps 
for  eight  years.  Vision  without  glasses  5/5—  '"  eiieye- 
Fundus  normal  in  each  eve.  Refraction  normal.  iKiion 
of  pupils  to  light  normal.  With  the  Holmgren  \rsteds 
he  selected  four  confusion  colors.  With  the  lantern  :  con- 
fused reds  and  greens,  and  also  often  called  gre  0  ^^■ 
Similar  mistakes  were  made  when  the  tests  were  "le  1 
the  morning  and  in  the  evening. 

4.  Twenty-two  years  old,  has  worked  in  the  sting- 
department.     Vision  without  glasses  5/5  right  eye  5  5 
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tft  Ve.  Fundus  normal  in  each  eye.  Refraction  nor- 
•  reaction  of  pupils  to  light.  With  the  Holmgren 
one  confusion  color  was  selected,  and  the  sclec- 
,1  ,  ...,  hesitating.  With  the  lantern  there  was  no  con- 
u.-ic  of  red  and  green  or  blue.  With  the  spectroscope 
henwas  quite  a  broad   neutral   zone   in   the   blue-green 

tgic- 
5.  iwenty-one  years  old,  has  worked  two  years  in  the 
■'    -om.    Without  glasses  vision  was  5/13  in  the  right 
.  20  in  the  left  eye.     He  has  never  used  glasses, 
phthalmoscope  showed   a   myopia    (near-sighted- 
considerable   amount — between    two    and    three 
:i  each  eye — which  accounted  for  the  diminished 
.if  vision  at  5  ni  distance.    The  ophthalmoscopic 
n  showd   a   normal    fundus   in   each   eye.     The 
e  slightly  larger  than  normal,  with  a  moderately 
ion  to  light.    With  the  lantern  only  a  few  minor 
.vere  made  with  the  colors,  mostly  with  the  blue- 
tusion. 

>een  doing  clerical  work  for  the  past  five  years, 

mercury-vapor  lamp  for  the  larger  part  of  each 

m  without  glasses  5/5  in  each  eye.     Fundus  and 

normal.      With    the    green-test    skein   of   the 

worsteds   he   made   no   mistakes,   but   with   the 

\ein  he  selected  four  confusion  colors. 

lone  office  work  under  the  lamp  for  the  past  six 

has   some   myoptic   astigmatism    and    with    his 

t    vision   is   5/5  —   in    the   right   eye   and   5/5   in 

lie  iv      The  fundus  is  normal.     He  made  no  mistakes 

nth  "f  Holmgren  worsteds  and  with  the   lantern  made 

.  minor  errors,  confusing  green  and  blue. 

worked   in    German    laboratories    experimenting 

i^ht  for  three  years  and  for  the  past  three  years 

work  in  America.     Vision  in  each  eye  5/4   (a 

:' than  the  average  normal  acuteness  of  vision). 

i  refraction  normal. 

ond  group  of  cases,  as  follows,  consisted  of 
working  in  an  office  lighted  for  part  of  the  day 
lercury-vapor  lamp. 

ity-six  years  old,  has  worked  one  season.     Vision 

(iiiioi  glasses,  right  eye  less  than  20/70  of  normal  and 

sft  e    20/20  normal.     The  ophthalmoscopic  examination 

It  the  poor  vision  of  the  right  eye  is  due  to  old 

changes   in   the   central   macular   region   of   the 

ich  he  said  dated  back  to  1904,  before  he  began 

0  wqu  with  the  lamp.     In   the   left  eye  the   fundus   is 

lonn^     With  the  Holmgren  worsteds  he  readily  picked 

lUt  twnty-one  greens  as  similar  to  the  green-test  skein  and 

ive  r«  as  similar  to  the  rose-test  skein  without  any  mis- 

ike. 

2.  lirty-three  years  old.     With  his  glasses  acuteness  of 

■isionvas  20/20  in  each  eye.     Fundus  normal.     Selected 

evenl-n  greens  with  the  green  skein  and  eight  reds  with 

he  ro   skein  without  mistake. 

"'v-nine  years  old,  has  worked  four  seasons  under 

With   his   glasses   vision    20/20   in    each    eye. 

rnial.    Selected  seventeen  greens  with  the  green 

»cin  „1  eleven  reds  with  the  rose  skein  without  mistake. 

4.  Frty-two  years  old,  has  worked  four  seasons  under 

Without  glasses  vision   is  20/20 —  right   eye. 

eye.     There  is  a  very  slight  myopia.     Fundus 

Selected  twenty-one  greens  with  the  green  skein 

'nd  t«  reds  with  the  rose  skein  with  no  mistakes. 

5-  T-rty-two  years  old.  has  worked  three  seasons 
inder  e  lamp.  Vision  with  his  glasses  20/20  in  each  eye. 
•undu  normal.  Selected  seventeen  greens  with  the  green 
kern  :d  eleven  reds  with  the  rose  skein  without  mistake. 
o.  F-ty  years  old,  has  worked  three  seasons  under  the 
3nip.  ias  some  myopic  astigmatism  for  which  he  uses 
[lasses  With  them  vision  is  20/20  in  each  eye.  In  the 
'ght  <;  there  was  a  slight  haziness  in  the  outline  of  the 
>PUc  <,k;  in  the  left  eye  fundus  normal. 
7-  T«ity-five  years  old,  has  worked  two  seasons  under 


the  lamp.  With  his  glasses  vision  is  20/20  in  the  right 
eye  and  20/20 —  in  the  left.  Fundus  normal  in  each  eye. 
With  the  green  skein  he  readily  selected  eighteen  greens 
and  with  the  rose  skein  ten  reds,  without  mistakes. 

8.  Forty-five  years  old,  has  worked  four  seasons  under 
the  light.  Without  glasses  vision  is  20/20  in  each  eye. 
There  is  a  slight  myopia,  uncorrected  by  glasses,  and  a 
slight  congestion  of  the  retinal  veins,  but  otherwise  a 
normal  fundus.  There  was  a  slight  hesitation  in  the 
selection  of  the  colors  which  resemble  the  green-test  skein, 
but  he  picked  out  seventeen  greens  and  with  the  rose 
skeins  seven  reds,  without  mistake. 

9.  Thirty-five  years  old,  has  worked  two  seasons  under 
the  lamp.  Vision  and  fundus  normal  in  each  eye.  He 
selected  twenty  green  skeins  with  the  green  and  eight  reds 
with  the  rose-test  skein,  without  mistake. 

10.  Fifty-three  years  old.  Has  some  hyperopia  in  each 
eye  so  that  without  glasses  the  vision  is  20/70  of  normal 
in  each  eye,  but  when  tested  the  next  day  with  his  distance 
glasses  the  vision  came  up  to  normal  20/20  in  each  eye. 
Fundus  normal  except  disks  very  slightly  paler  than  nor- 
mal, but  not  enough  to  be  considered  abnormal.  He 
selected  eighteen  greens  with  the  green  skein  and  eight 
reds  with  the  rose  skein  without  mistake. 

11.  Twenty-seven  years  old,  has  worked  two  seasons 
under  the  lamp.  Vision  norma!  20/20  in  each  eye.  Fun- 
dus normal.  Selected  nineteen  greens  as  like  the  green 
skein  and  twelve  reds  with  the  rose-test  skein  without  mis- 
take. 

12.  Thirty-four  years  old,  has  worked  four  seasons 
under  the  lamp.  Vision  without  glasses  20/20 —  right 
eye  and  20/30 —  left  eye.  He  has  a  slight  uncorrected 
hyperopia  in  each  eye  and  a  slight  congestion  of  the 
retinal   veins  of  each  eye.     Color  sense  normal. 

In  the  above  second  group  of  cases  all  the  ophthalmo- 
scopic examinations  were  made  first  with  the  inverted 
image  and  then  with  the  upright  image.  The  color  sense 
was  tested  with  the  Holmgren  worsteds  in  clear  daylight. 

In  the  third  group  the  examinations  were  made  at  night, 
the  men  being  taken  singly  from  their  duties  in  a  garage 
where  they  worked  at  night  cleaning  automobiles  under 
the  mercury-vapor  lamp.  The  color  tests  were  made  only 
with  the  lantern. 

1.  Forty-five  years  old.  Vision  without  glasses  5/50 
right  eye,  10/50  left  eye.  The  ophthalmoscopic  examina- 
tion shows  a  very  considerable  amount  (four  to  five  diop- 
ters) of  myopia  with  some  astigmatism,  for  which  he  has 
never  used  glasses.     Fundus  normal.     Color  sense  normal. 

2.  Thirty-nine  years  old.  Vision  20/20  in  both  eyes. 
Fundus  and  refraction  normal.  The  only  mistakes  he  made 
in  color  were  the  confusion  a  few  times  of  green  and  blue. 

3.  Thirty-eight  years  old.  Vision  without  glasses 
20/30  right  eye,  20/40  left  eye.  Moderate  myopia.  Fundus 
normal  in  each  eye.  He  made  a  very  few  mistakes  in 
color,  generally  a  confusion  of  green  and  blue. 

4.  Thirty-seven  years  old.  Vision  20/20  in  each  eye 
without   glasses.     Fundus   and   refraction   normal. 

5.  Thirty-seven  years  old.  Vision  without  glasses  20/20 
in  each  eye.  Refraction  and  fundus  normal.  Slight  con- 
fusion of  blue  and  green. 

6.  Twenty-two  years  old.  Vision  20/20  in  each  eye. 
Fundus  and  refraction  normal,  also  color  vision. 

In  the  fourth  group  of  two  cases  of  women  working  all 
day  printing  photographs  by  the  light,  it  was  possible  to 
make  a  much  more  careful  examination,  for  they  came  to 
the  writer's  office,  where  the  tests  were  made,  directly  after 
leaving  work  in  the  afternoon  and  again  before  going  to 
work  the  next  morning. 

I.  Nineteen  years  old.  5:30  p.  m.  Has  worked  with  the 
mercur)-vapor  lamp  for  the  past  seven  months.  Vision 
without  glasses  5/4 —  (a  little  better  than  the  average  nor- 
mal) in  each  eye.  Fundus  and  refraction  normal,  also 
action  of  pupils  to  light.     When  tested  with  the  Holmgren 
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worsteils  with  a  taiualuiii-laiiii)  ilhmiiiialioii  she  selected 
nine  green  skeins  as  similar  xo  tlu-  green-test  skein  and 
lour  reds  with  the  ruse-test  skein.  With  the  lantern  the 
.inly  mistake  was  calling  a  light-green  yellow.  With  a 
spectroscope  arranged  so  as  to  light  the  upper  half  of  a 
slit  in  the  eye-piece  with  light  |)assed  through  a  filter 
which  allowed  only  the  red  and  green  rays  to  pass,  and  the 
lower  half  with  light  from  a  prism  which  could  be  slowly 
moved  by  the  observer  so  as  to  match  the  color  in  the 
lower  half  of  the  slit  to  that  in  the  upper  half,  she  set  tlie 
prism  so  that  the  scale  of  the  instrument  read  67.  109  and 
45  (average,  731.  When  again  examined  the  next  morn- 
ing at  8  a.  m.  the  acuteness  of  vision  was  nearly  the  same. 
5/4  in  each  eye.  fundus  normal.  In  clear  daylight  she 
picked  out  ten  green  skeins  as  similar  to  the  test  skeins  and 
four  reds  as  similar  to  the  rose  skein.  With  the  lantern 
the  onlv  mistake  was  calling  the  yellow  white  and  the  white 
orange  once.  With  the  spectroscope,  however,  she  made 
lour  settings  to  match  the  same  mixture  of  red  and  green 
in  the  upper  half  of  the  field,  and  the  readings  w-ere  59, 
59.  69,  65   (average,  63). 

2.  Eighteen  years  old.  6  p.  m.  lias  bcLMi  working 
;liree  summers  and  all  the  past  year  in  the  same  room 
printing  photographs  with  the  mercury-vapor  lamp.  Vision 
without  glasses  5/5  —  in  each  eye.  There  is  a  small 
amount  of  myopic  astigmatism,  3/4  diopter  in  each  eye. 
and  the  fundus  shows  a  slight  hyperxmia  of  the  optic 
disks  in  each  eye,  probably  due  to  the  uncorrected 
.istigmatisni.  With  correcting  glasses  the  vision  comes 
up  to  5/5  in  each  eye.  With  the  worsteds  under 
tantalum-lamp  illumination  she  selected  nine  greens 
with  the  green-test  skeins  and  four  reds  with  the  rose 
^kein.  She  made  no  mistakes  with  the  lantern.  With 
the  spectroscope  arranged  as  in  the  last  case  she  made 
ihree  settings,  105,  81  and  /2  (average,  86).  When  ex- 
imined  again  the  next  morning  at  8 :30  the  results  were  the 
same  as  above  except  that  the  spectro.scope  readings  were 
04,  64,  ajid  60  (average  62). 

The  principal  thing  to  be  noted  in  these  two  cases  is 
that  at  the  end  of  a  day's  work  under  the  mercury-vapor 
lamp  there  was  a  fatigue  in  the  perception  for  green,  so 
that  in  the  first  case  the  average  of  three  settings  was 
seventy-three  and  in  the  second  case  eighty-six,  but  after 
a  night's  rest  the  average  in  the  first  case  was  sixty-thret- 
and  in  the  second  sixty-two.  That  is  to  say,  the  color  of 
the  spectrum  which  was  chosen  in  the  lower  half  of  the 
opening  to  match  the  fixed  mixture  of  red  and  green  in  the 
upper  half  of  the  slit  stood  more  in  the  green  at  the  end  of 
the  day's  work,  and  the  next  morning  it  stood  in  its  normal 
))osition  as  judged  by  comparison  with  other  observers, 
when  the  effect  of  the  fatigue  to  this  particular  color  had 
passed  away. 

The  greater  amount  of  green  produces  an  added  tempo- 
rary fatigue  of  the  eye  to  the  recognition  of  this  particu- 
lar color,  which  disappears  the  next  morning.  In  order 
to  determine  w-here  the  setting  of  the  spectroscope 
tor  the  lower  half  of  the  field  would  come  in  supposedly 
normal  eyes  to  match  the  chosen  mixture  of  red  and  green 
in  the  upper  half  of  the  field,  settings  were  also  made  by 
Professor  Cannon.  Mary  Phelan,  office  attendant  and  the 
author,  as  follows :  Professor  C,  60,  61,  60,  average  60 : 
M.  P..  60.  59,  61.  average  60;  C.  H.  W.,  61,  62,  average 
61.5. 

From  this  it  appears  that  the  average  of  these  three 
observers  is  very  nearly  that  of  the  last  two  cases  men- 
tioned above  when  tested  in  the  morning,  or  63  and  62 
respectively. 

In  comparing  all  the  cases  examined  the  fact  which 
stands  out  most  distinctly  is  that  in  no  case  does  a  careful 
ophthalmoscopic  examination  show  signs  of  trouble  with 
the  optic  nerve  or  retina  which  cannot  be  more  properly 
attributed  to  other  causes.  Of  the  twenty-eight  cases 
twentv-three  showed  a  normal  fundus.     One  case  had  old 


changes  in  the  macula  region  of  one  eve  aiitcdatii 
use  of  the  lamp,  with  the  fundus  in  the  other  eye  n 
Three  cases  showed  a  slight  congestion  of  the  retinal 
probably  due  to  uncorrected  errors  of  refraction, 
case  there  was  a  slight  haziness  in  the  outline  of  tlii 
di.sk  in  one  eye,  with  some  myopic  astigmatism,  and  1 
fundus  in  the  other  eye.  In  no  case  was  any  patho 
change  found  in  the  crystalline  lens  or  the  trans 
media  of  the  eye,  not  even  where  there  had  been  ye 
work  under  the  most  trying  conditions  possible, 
the  men  were  day  after  day  facing  the  glare  of 
of  lighted  mercury-vapor  tubes  on  the  racks  of  the  t 
room. 

Immediately  after  leaving  work  under  the  niercuf' 
color  fatigue  was  clearly  observable,  as  was  to  I 
pected.  This  was  slight  at  the  junction  of  red  and 
the  yellowish  and  green  lines  of  the  mercury  sp. 
apparently  tiring  the  red  and  green  sensations 
equally,  and  was  chiefly  observed  at  the  blue-green 
tion  where  the  greater  fatigue  of  the  green  came  int 
The  fatigue  is  merely  temporary,  as  is  well  shown 
last  two  cases  described,  and  was  least  noticeable  ii 
of  the  cases  who  had  worked  longest  under  the  ligh 
the  eye  had  acquired  a  certain  degree  of  immunity 
unusual  stimulus. 

Except  for  this  temporary  color  fatigue  none 
cases  showed  any  effects  whatever  ascribable  to  the 
nation  under  which  they  worked. 

The  thanks  of  the  author  are  due  to  Dr.  Louis  E 
effective  co-operation  in  the  examinations  for  color 
ness. 
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DIVERSITY  FACTOR. 


AS  already  noted  in  these  columns,  the  Doheri 
medal  for  the  best  paper  read  before  any  N.  I 
company  section  in  1910  was  awarded  at  the 
national   convention   to   Mr.    C.   J.   Russell,  of  the 
delphia    Electric    Company.      The    title    of    Mr.   R  ■' 
paper,    which    was    presented    before    the      Phila  Ipnia 
\'.   E.    L.   A.   company    section    in   April,    1909,  is  Uiiid 
Factor,   Diversity   Factor   and   Power   Factor."    Biw  is 
given  a  reprint  of  that  section  of  the  paper  which  rms 
of  the  diversity  factor.    The  data  employed  are  in  f  t  the 
result  of  investigations  of  day  motor  loads  made     ih« 
engineering   laboratory   staff  of  the   Philadelphia  1  <"!nc 
Company. 

The  proportion  of  the  sum  of  the  maximum  dem;  ■ 
the  consumers  to  the  actual   maximum  demand  uf     i'' 
generating   station    is   called    the   "diversity    factor.    '-Vf 
hear  of  many  kinds  of  load  factor,  yet  there  is  t   ■"'' 
standard  definition  of  load  factor.     Similarly,  we  1  ' 
all  kinds  of  diversity  factor.     While  the  above  de  > 
has  not  been  made  standard,  it  is  to  be  hoped  tha  ^ 
action  will  soon  be  taken  on  this  important  matti 
diversity   factor  is  the  average   relation  between  t 
most  important  points  in  connection  with  any  inst  >■ 
upon  the  system,  namely,  the  maximum  capacity  de  « 
by  such  an  installation  and  that  part  of  such  capai' 
uianded  at  the  time  of  the  maximum  demand  upon  t  t- 
erating  system. 

Some    attempts    have    been    made    to  consider  d  'tsit)' 
factor  as  based  upon  connected  load.     This  has  bef  «" 
on    account    of    the    ease  of  calculating  such  z  vi  ■ 
this  method  were  correct  we  would  have  only  to  dn  e 
connected   load   by    the    maximum   demand   to  obt '  ' 
diversity  factor.     This  figure  would  evidently  be  tl  sanit 
as  the  station  load   factor  divided  by  the  average  i«  " 
connected  load.  .    .       ^ 

Such  a  method  of  computation  entirely  ehmin  s^^^^  , 
important  factor,  namely,  the  relation  of  the  co  ec  j 
load  of  the  installation  to  the  maximum  capacity  t"  1 
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0  se^e  its  highest  demand.     In  motor   installations  this 
atioSay  be  I  to  ^4.  and  in  residence  installations  it  may 

le  4  r  5  'o  '■  y 

In  :<lcr  to  fix  the  meaning  and  importance  of  diversity 
actoand  its  effect  upon  load  factor,  investment  and  earn- 
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If.  1-0tv»nity  of  Demand  Shown   by   Different   Motor  and   Lamp 
Loads. 

v.  consider  Kig.  l,  which  shows  several  classiti- 
business  taken  from  load  diagrams.  Here  wv 
kw  demand  of  refrigeration  apparatus  running 
rn.  to  6  a.  m.,  consuming  500  kw-hours;  100  k\\ 
I  motor  load  running  from  7 :45  a.  m.  to  11 :45 
from  12:30  a.  m.  to  4:30  p.  m.,  cimsuming  800 
100  kw  demand  of  mill  lighting  running  froni 
to  6  p.  m.,  consuming  150  kw-hours,  and  100  kw 
public-hall  lighting  running  from  7:30  p.  m.  to 
insuming  350  kw-hours.  The  total  consumption 
has    thus    been    500 -•- 800 -f- 150  +  350  =  iSoo 

1  of  the   maximum   demands   was  400   kw,   but 
maximum  demand   upon   the   station,   ignoring 
been  100  kw.     The  diversity  factor  is  therefore 
•  erage  use  for  the  day  was 

1800  kw-hours  -=-  24 
100  kw  capacity 
-  75  'f  cent  of  the  maximum  use  possible. 
Hacthe  demands   occurred   simultanously    the   average 
le  fo  the  day  would  have  been 

1  1800  kw-hours -;- 24 

'  400  kw  capacity 

=  I8J  per  cent  of  the  maximum  use  possible. 
The'  exarnples  illustrate  the  effect  of  diversity   factor 
pon  hd  factor. 

Altlneh  we  cannot  hope  to  attain  this  ideal  condition 

ire  business,  it  may  be  well  to  examine  the  effect 

amount  of  such  business  as  far  as  investment 

charges  are  concerned. 

For  his  purpose  let  us  assume  a  plant   investment  of 

*""  lV  kilowatt  of  rating  actually  demanded,  deprecia- 

es  of  6  per  cent  and  annual   stand-by  charges 

-  kilowatt.     Applying  these  costs  to  the  service 

—  .  .11  Fig.  I,  the  plant  investment  stands  at  $20,000. 

•ith  (preciation  charges  of  $1,200  and  annual   stand-by 

liargf  of  $2,000. 

Hadhc  demand  occurred  simultaneously  the  plant  in- 
estm«i  would  have  been  $80,000  and  the  annual  deprecia- 
on  cirge  $4,800,  with  an  annual  stand-by  charge  of 
8.000.  By  this  combination  of  business  there  has  been 
"■ed  1  investment  of  $60,000  upon  which  we  should  have 
ad  U  pay  interest  or  dividends,  besides  annual  fixed 
iiarge  of  $9,600. 

Inciiintally,  the  energy  has  cost  less  at  the  switchboard 
n  »ccant  of  the  more  uniform  rate  of  manufacture,  and 


this  has  also  h;ul  ihe  elVecl  cil  lowering  the  cost  of  all  dUut 
units  being  manufactured  at  the  same  time.  Economies 
may  also  have  resulted  in  the  investment  and  fixed  charges 
upon  the  distributing  sysieni,  but  this  has  not  been  taken 
into  consideration. 

The  importance  of  diversity  factor  being  established  in 
our  minds,  we  may  proceed  to  examine  where  and  in  wh.it 
manner  it  actually  manifests  itself. 

Starting  at  the  origin  of  diversity  factor,  let  us  consider 
the  question  of  the  ratio  between  the  connected  load  upon 
the  premises  of  the  consumer  and  the  actual  maximum 
demand  made  upon  us  for  capacity  during  the  year.  If  we 
assume  that  every  item  of  a  given  installation  is  connected 
for  use  at  its  nia.ximum  rating,  and  really  is  used  at  such 
a  rating  at  some  time  within  the  year,  it  is  evident  that  the 
ratio  mentioned,  if  other  than  unity,  results  from  time 
displacement  in  the  use  of  the  various  items;  or,  if  they 
are  all  used  simultaneously,  that  their  maximum  use  does 
not  occur  simultaneously.  Now,  the  amount  of  that  time 
displacement  is  not  important  as  far  as  the  particular  in- 
stallation is  concerned.  It  may  be  months,  as  in  the  case 
of  an  electric  fan  and  a  luminous  radiator.  It  niav  be  a 
fraction  of  a  minute,  as  in  the  case  of  a  flasher  lighting 
different  circuits  of  lamps  of  various  colors.  The  benefit 
gained  by  these  conditions  is,  as  far  as  a  given  installation 
is  concerned,  that  the  capacity  leased  to  that  customer  is 
less  than  his  connected  load  and  that  the  average  use  in  a 
year  is  greater  than  if  such  diversified  use  did  not  take 
place. 

It  is  therefore  apparent  that  all  appliances  which  con- 
sume electricity  and  are  used  intermittently  increase  the 
load  factor  of  the  consumer  and  may  do  so  to  a  great  ex- 
tent without  increasing  the  amount  of  his  maximum  de- 
mand. What  occurs  as  between  the  time  of  use  of  the 
items  of  a  given  installation  may  and  does  occur  between 
the  various  installations  connected  to  the  system.  Magni- 
fied by  all  the  possible  diversities  of  use  of  all  the  devices 
connected  to  our  system  the  same  thing  results  preciselv 
as  it  does  upon  the  premises  of  a  consumer.  Diversity 
factor  results  from  this  and  the  station  load  factor  is  in- 
creased without  proportionate  increase  in  maximum  de- 
mand. 

Recognition  of  the  importance  of  diversity  factor  has 
played  an  important  part  in  recent  commercial  development 
in  the  industry,  even  if  the  name  has  not  been  applied  or 
mentioned    in    connection    with    such    movements.      Some 
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Fig.  2 — Individual  and  Combined  Demands  of   Motor   Loads  Shown 
by  Curve- Drawing    Meters. 

companies  have  made  special  efforts  to  build  up  a  large 
summer  business  in  supply  to  park  and  summer  resorts. 
Brooklyn  has  built  up  her  diversity  factor  and  her  annual 
load  factor  tremendously  by  such  steps.  Extensions  into 
suburban    districts   where    maximum    demands    occur    at 
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hours  different  from  those  in  the  heart  of  a  great  city  have 
resulted  in  increased  load  factor  through  diversity  factor  in 
the  case  of  many  large  companies.  Campaigns  for  the  in- 
troduction of  all  kinds  of  appliances  in  connection  with 
lighting  equipments,  as  well  as  for  restricted-hour  business, 
are  all  intended  to  build  up  diversity   factor. 

When  the  electric  motor  field  was  first  invaded  it  was 
believed  that  a  great  increase  in  diversity  factor  would 
result  We  can  readily  understand  the  aims  and  results 
in  certain  of  these  directions,  but  perhaps  the  eftects  ol 
motor  load  and  other  classes  of  business  whose  demand, 
we  know,  coincides  with  our  peak  period  are  not  quite  as 

obvious.  ,        ,.        .       r     ^ 

In  the  lighting  field  it  is  apparent  that  diversity  factor 
must  principally  result  from  the  mingling  of  classes  of 
business  in  which  the  maximum  use  does  not  occur  during 
peak  hours.  If  only  80  per  cent  of  such  maximum  use 
existed  on  the  peak  the  diversity  factor  in  this  class  of 
business  would  be  1.25.  . 

In  the  motor  field  we  meet  with  different  conditions. 
Motor  and  lighting  service  are  used  simultaneously  in  most 
cases,  but  in  many  lines  of  manufacturing  operations  by 
artificial  light  have  a  tendency  to  proceed  at  a  less  rapia 
rate  Again,  the  economic  law  of  the  fatigue  of  labor 
assists  us.  A  study  of  the  curves  of  output  in  all  lines  of 
manufacture  will  show  that  the  output,  and  hence  the 
power  required,  falls  off  during  the  closing  hours  of  the 
dav  from  this  cause.  •      ,      .    -i 

Diversity  factor  in  the  power  field,  however,  is  also  built 
up  from  reasons  much  more  important  and  significant  than 
those  just  mentioned.  We  are  all  aware  that  most  mechan- 
ical operations  of  manufacture  are  cyclic  in  character, 
ranging  from  a  minimum  to  a  maximum  demand  for  power 
and  not  consuming  power  at  a  constant  value.  The  length 
of  the  cycle  varies  with  the  application,  and  we  are  all 
well  acquainted  with  some  of  these  cyclic  operations,  such 
as  in  the  use  of  cutting,  rolling  and  hammering  machinery. 
We  can  readily  conceive  that  if  a  number  of  such  machines 
are  driven  by  motors  on  our  system  the  periods  of  their 
maximum  use  in  the  cycle  of  their  operations  will  not  be 
coincident.  This  actually  occurs,  and  from  this  diversity 
factor  also  results. 

Fig.  2  shows  the  curves  taken  from  two  motor  installa- 
tions by  recording  wattmeters  with  a  combined  curve  show- 
ing the  demand  of  the  two  installations. 

The  maximum  demand  in  the  lower  curve  within  the 
period  represented  upon  the  chart  was  9}^  kw.  On  the 
second  installation  the  maximum  demand  was  io>^  kw,  or 
a  trifle  less.  The  sum  of  these  maximum  demands  was 
therefore  a  little  less  than  20  kw,  but  the  actual  maximum 
demand  made  upon  our  capacity  was  only  15  kw.  It  will 
thus  be  seen  that  the  peaks  in  one  chart  have  been  absorbed 
and  smoothed  out  by  the  valleys  in  the  other.  The  actual 
maximum  demand  also  occurs  at  a  time  that  does  not 
coincide  with  the  highest  demands  made  by  either  installa- 
tion. 

It  may  be  remarked  incidentally  that  these  charts  bring 
out  fully  one  of  the  strongest  arguments  in  favor  of  cen- 
tral-station service.  Customers  are  charged  only  with  the 
amount  of  energy  actually  shown  on  the  chart.  They  do 
not  pay  at  the  maximum  rate,  but  get  the  benefit  of  every 
instantaneous  falling  off  in  the  demand.  '  What  could  be 
more  exact  and  precise  than  this  measurement  of  actually 
useful  power? 

The  study  of  power  curves  drawn  by  correct  recording 
instruments  is  peculiarly  interesting  and  instructive.  Simi- 
lar curves  have  heretofore  been  plotted  from  instantanous 
readings  and  from  recording  instruments  of  various  types, 
but  the  results  have  been  rather  doubtful  to  a  close  student 
of  mechanical  movements.  On  account  of  the  rapidity  of 
the  change  of  rate  of  the  power  demanded  by  cyclic  opera- 
tions it  is  impossible  to  obtain  practical  data  in  any  other 
manner  than  with  recording  instruments. 


OPERATION  OF  SERIES  ALTERNATING-CUI ENT 
STREET  ARC  LAMPS. 


By  J.  C.  Lawler. 

THE  term  "2000-cp  arc  lights"  still  appears  i  most 
municipal  arc-lighting  contracts  and  has  -han^ 
caused  as  much  litigation  and  feeling  agai  t  il 
central  station  as  any  one  thing.  The  old  franchisi  wt:- 
made  in  good  faith,  "2000  cp"  being  the  manufa  uers' 
rating  for  the  open  9.6-amp,  direct-current  lampvbich 
consumed  approximately  450  watts.  This  old  ofi  .  ■- 
for  obvious  reasons  was  gradually  displaced  by  e 
closed  arc  and,  despite  the  fact  that  the  wattage  com  j 
tion  is  as  high  or  higher  on  the  latter  type  and  its  .teu\ 
illuminating  qualities  are  better,  it  could  not  in  alloDm 
of  equity  be  shown  that  the  inclosed  lamp  lega  ;ul- 
filled  the  "2000-cp"  clause.  Thus  it  behooves  us  to  *ire 
of  any  common  phrases  that  could  be  misinterpretet  r  ;.-.e 
future. 

All  municipal  arc-lighting  contracts  should  spec 
type  and  ampere  rating  of  the  arc  lamp  to  be  suppl:  1:, 
addition,  the  average  wattage  consumption,  num 
hours  burned,  allowable  outage,  etc.,  should  be  early 
specified,  and  the  company  in  pursuance  of  its  ciinct 
should  make  a  periodic  statement  showing  the  of  man 
of  its  arcs  in  detail. 

Two    municipalities     demand     sworn     monthly    icrts 
(which  will  be  described  later),  and  the  contract  ioses 


of 


1— Testing  Board  fop  Multiple  and  Series  Arc 


that  series  7.5-amp,  6o-cycle  alternating-current  as  « 
to  be  supplied  and  that  the  average  consumption  p  wrap 
must  not  be  less  than  490  watts.     The  lamps  mu    urn 
from  dusk  until  dawn,  which  is  considerea  as  400  """" 
in   the   aggregate   per   annum.      These   contracts    ' 
fective  in  many  ways  in  that  some  agreements  ha  10 
made   afterward   in   regard  to  line  loss,  transforn 
ciency,  method  of  inspection  and  allowable  outag.^n^^^ 
ever,  they  present  the  possibilities    for    *    "ew   ' 
which   should  be  satisfactory  and   free  from  any 
misunderstandings.  .       ,  „,„,«! 

This  form  of  contract  affects  the  oP^ating  depm 
and  it  must  be  prepared  quickly  to  test  the  lamF 
predetermined  wattage  and  maintain  its  '■«P°''"  "  „' 
tematic  manner.     The   following  methods  and  ap 
have  been  adopted  by  an  operating  company. 

A  CONVENIENT  TEST  BOARD 

Fig.  I  is  a  wiring  diagram  for  an  "c-lamp  tesJO"  • 
The  right  end  is  arranged  for  connecting  two  a  e  ^, 
current  series  lamps  and  the  left  side  for  three  aite 
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f (irnt   multiple  1  lamps.      The    indicating   watiineter,    am- 

.nd  voltmeter  at  the  center  of  the  board  may  be 

r  testing  one   lamp   at   a   time   of   either   type   by 

operating   the   switches.       The    board     is    prac- 

ol-proof,  and  it  is  impossible  to  connect  the  two 

lamps  to  the  instruments  at  the  same  time  so  as 

V  damage.  The  double-pole  double-throw  switch 
■elow  the  instruments  controls  the  potential  to  the 
r  and  voltmeter  and  must  be  thrown  toward  the 
imp  under  test.  On  the  multiple  side  the  supply 
>  preferably  controlled  by  a  double-pole,  singlc- 

liiro  switch  protected  by  fuses.     The  three  test  loops  for 

the  'ultipie  lamps  are  each   controlled  by   a   single-pole. 

'     '    :hrow  switch.     Any   one  of  these   switches  thrown 

t  (away  from  the  instruments)  permits  the  lamp 

loop  to   burn   independently   of   the   instruments. 

c  switches  are  thrown   to  the  right  the   lamp  is 

;  to  the  loop  controlled  on  the  instruments  unless 

-  lamps  are  already  on  the  instruments,  in  which 

multiple  lamp  would  be  extinguished. 

ries  circuit   is  supplied  by   means  of  a  six-lamp 

current    transformer    through    a    bank   of   four 

load.    There  are  two  series  test  loops  controlled 

ngle-pole,  single-throw  short-circuiting  switches. 

ntial    for    the    voltmeter    and    wattmeter    is    con- 

a  double-pole,  double-throw  switch  which  must 

:  toward  the  series  lamp  under  test.     The  series 

V  be  ihrown  off  or  on  the  indicating  instruments 
of  two  absolute   cut-out   hood   switches,   which 

principal  part  of  the  "fool-proof"  device.  These 
switches  are  placed  end  to  end  so  as  to  be  oper- 
ne  handle  or  lever ;  the  lower  hood  switch,  as 
i5  the  short-circuiting  bar  removed  and  operates 
-pole,  single-throw  switch.  These  switches  are 
■id  that  with  the  lever  throv;n  to  the  right  (away 
instruments')  the  series  lamps  are  short-circuited 
instruments  and  the  lower  switch  completes  tht- 
ircuit  through  the  instruments.  When  the  lever 
to  the  left  the  series  circuit  by  means  of  the 
switch  is  completed  through  the  instruments  and 
le  circuit  is  broken  by  means  of  the  lower  hood 
^ne  test  circuit  of  the  multiple  lamps  and  one 
t  of  the  series  lamps  are  provided  with  a  record- 
leter  and  short-circuiting  switch.  The  latter 
'uld  be  adjusted   for  72  volts,  and  both  for  low 

Wweiactors.     The   test   circuits   should  be   suspended   in 

frontf  the  board  at  a  convenient  height. 

■EDlD  OF  TESTING    ALTERNATING-CURRENT  SERIES-ARC  LAMPS. 

It    desirable  to  have  all  lamps  on  the  circuits  consume 

U  ne-  a  predetermined  rate  as  possible.     The  lamp  con- 

■JHip  ;>  not  only  depends  upon  the  internal  adjustment  of 

but  there  are  several  things  beyond  our  control 

?t  be  allowed  for. 

r  affects  the  consumption  on  a  circuit  of  series 
much  as  10  per  cent.  This  is  principally  due  to 
ion  of  temperature  in  the  shunt  coil.  When  the 
is  at  a  low  temperature  and  consequently  low 
it  will  pull  a  shorter  arc,  thereby  reducing  the 
ross  the  arc  with  a  resultant  lower  wattage.  The 
is  not  perceptibly  affected  by  the  change  in  tem- 

as  the  constant-current  transformer  maintains  it 

«  a  Dnstant  strength.     The   line   loss    is    less    in    cold 

'w'-.  .ind  where  this  loss  is  taken  at  a  constant  per- 

■'ne  lamps  must  be  operated  at  a  slight  percentage 

demanded  rating. 

'  •"  cngth  of  carbon  also  affects  the  consumption.    The 

onge  the  upper  carbon  the  heavier,  and  it  tends  to  pro- 

lucc  ^shorter  arc.     .A  circuit  of  arcs  newly  trimmed  will 

flow     decided   decrease    in    consumption    partly    caused 

'y  th  greater  weight,  but  principally  due  to  the  low  re- 

■istan-  of  the  carbon  tips,  and  even  while  the  arc  may  be 

ncesi^ely  long   the    consumption    will    remain    low.      It 


requires  approximately  forty  minutes'  burning  be  lore  the 
carbons   reach  a   iiornial  condition. 

Fig.  2  shows  the  variation  in  the  average  consumption 
in  watts  on  a  circuit  of  series  arcs  taken  for  a  continual 
run  of  twelve  hours  with  practically  constant  outside  tem- 
perature. It  will  be  noted  that  the  minimum  occurs  when 
the  lamps  are  first  turned  on  and  are  cold.  The  con- 
sumption increases  over  three  hours  as  the  lamps  become 
warmer  and  as  the  arc  becomes  longer  due  to  the  carbon 
tips  being  consumed.  Between  three  and  four  hours  after 
the  arcs  are  started  the  "feeding  point"  is  reached.  Some 
lamps  will  extinguish  themselves  for  an  instant  and  start 
at  a  low  consumption  as  the  feeding  takes  place.  Other 
lamps  w^ill  feed  a  perceptible  amount  every  few  minutes, 
probably  never  extinguishing  themselves,  and  will  operate 
at  a  fairly  constant  rate.  It  is  the  feeding  point  that 
causes  the  watts  to  drop,  but  it  will  be  noted  that  this  drop 
is  not  as  low  as  at  the  original  starting  point.  The  con- 
tinual heating  and  shortening  of  the  carbons  cause  each 
successive  feeding  point  to  reach  a  higher  consumption 
than  the  preceding  one.  For  this  reason  an  eight-hour 
test  will  show  a  lower  average  consumption  than  a  twelve- 
hour  test.  The  high  consumption  caused  by  the  long-hour 
burning  in  winter  may  be  offset  by  the  colder  weather. 

.-\s  eight  or  twelve  hours  is  too  long  for  a  practical  test 
in  the  shop  on  individual  lamps,  the  following  short  method 
may  be  adopted  for  the  7.5-amp  and  6.6-amp  lamps: 

The  lamp  should  be  trimmed  with  used  carbons  of  about 
half  length  and  allowed  to  burn  on  the  test  rack  for  at  least 
forty  minutes.  It  should  then  be  switched  on  the  indicat- 
ing instruments  and  the  short-circuiting  switch  thrown  in 
for  an  instant  until  the  carbons  have  dropped  together 
and  the  magnets  fallen.  The  switch  is  then  opened  and 
the    ammeter   is   noted   to   see    if   it   indicates   the   proper 
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Fig.  2 — Composite  Curve,  Showing  Average  Watts  per  Lamp  Con- 
sumed on  a  T/z-stmp  Alternating-Current  Arc  Circuit. 

amperage.  If  the  lamp  under  test  is  of  the  7.5-anip  type 
the  indicating  wattmeter  should  show  470  watts.  This 
may  be  called  the  starting  wattage.  Then  the  carbon  is 
held  firmly  against  its  guide  and  at  the  same  time  the 
series  magnet  and  mechanism  pushed  down  until  the 
clutch  can  take  a  new  hold  of  the  carbon  at  as  low  a  point 
as  possible.  The  mechanism  is  then  released,  and  when  the 
clutch  has  taken  hold  the  grasp  on  the  carbon  is  released. 
The  indicating  wattmeter  should  within  a  minute  read  510 
watts  to  515  watts.  This  is  the  "feeding  point"  and  the 
lamp  should  soon  drop  its  carbons  and  wattage.  This  test 
requires  some  practice  and  several  trials,  but  a  lamp  so 
adjusted  will  average  from  495  watts  to  505  watts  on  long- 
hour  burning. 

Nearly  all  new  lamps  are  fitted  with  a  clutch  stop  which 
prevents  the  globe  cap  from  melting  when  the  lamp  is 
newly  trimmed  and  the  arc  is  excessively  long;  how- 
ever, care  must  be  taken  to  see  that  the  bar  of  the  stop  is 
placed  sufficiently  high  to  prevent  the  clutch  from  striking 
it  before  the  feeding  point  is  reached.  The  bar  should 
not  touch  the  clutch  while  the  lamp  is  under  normal  run- 
ning condition. 

\  worn  clutch  will  permit  the  carbons  to  slide  together, 
and  if  a  new  clutch  is  placed  on  the  lamp  care  must  be 
taken  that  it  shall  have  as  much  play  and  grasp  the  carbon 
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like  the  old  one,  or  it  may  be  necessary  to  readjust  the 
entire  lamp. 

METHOD  OF  INSPECTION. 

Requiring  an  exceedingly  careful  supervision  of  its 
street  arc  lamps,  one  company  placed  night  inspectors  on 
regular  routes  to  see  that  all  lamps  were  kept  burning. 
These   inspectors  carried   regular   night   watchman's   clocks 


recording  watt-hour  meters  were  necessarily  placed  n 
primary  of  the  constant-current  arc  transformer  ai  wore 
agreed  to  have  an  efficiency  of  94  per  cent.  The  1  ■  was 
entirely  of  No.  6  copper  and  the  loss  was  originall  taken 
according  to  the  CR  losses.  This  came  so  near  a  cistam 
percentage  that  the  combined  efficiency  of  the  li  and 
transformers  was  fully  agreed  on  as  87  per  cent.    Is  (ht 


SUMMARY    OF    MONTHLY    REPORTS. 


Lamps  Burned 
Hours.     Minutes. 


Net  Watt- 
Hours  Con- 
sumed. 


Number  of 
Lamps. 


Apparent 
Lamp-Hours. 


Per  Cent 
Outage. 


Tanuary.  .  . 
February. . 

March 

April 

May 

June 

July 

August 

September. 
October...  . 

November . 
December. . 


406 
345 
344 
293 
269 

239 
270 
309 
332 

3?S 


53,833,860 
47,027.000 
46,895,510 
40,401,930 
36,821,880 

32,999,100 
37,798,890 
41,324,478 
46,666,800 
50,983.740 


268 
270 
274 
275 
276 

276 
276 
276 
276 
276 


108,579 
92,871 
93,923 
80,431 
74.456 

66.130 
74,750 
85,353 
91,692 
103,541 


446 
484 
613 


108,284 
92.519 
93,450 
80.130 
74.249 

65,078 
74,589 
84,907 
91,208 
102,928 


.0027 
.0038 
.0050 
.0037 
.0028 

.0159 
.0021 
.0052 
.0053 
.0059 


546,527,408 


'  lightning  and  wind  storm- 


and  were  compelled  to  visit  certain  remote  stations  in  order 
to  get  their  registering  keys.  They  made  two  rounds  of 
their  circuits  every  night  and  turned  in  their  clocks  to  a 
supervisor  every  morning  with  their  reports.  From  these 
reports  the  lamp-hour  outages  are  obtained.  Following 
is  an  arc  inspector's  report : 


Time 
Found. 

Location. 

Cause. 

Lamp  Hour 
Outage. 

8:10 
8:30 
9:00 

5th  and  A  St. 
9th  and  B  St. 
5th  and  A  St, 

Carbon  stuck 

Brjken  inner  globe 

Carbon  stuck  chanj?- 
ing  lamps 

I  hr.  10  min. 
1  hr.  30  min. 

40  min. 

.-K  lamp  is  considered  as  "out"  from  the  time  the  circuit 
was  turned  on  or  off  from  the  time  of  the  last  inspection. 
Phis  record  enables  the  superviser  to  "spot"  a  lamp  which 
continually  gives  trouble ;  also,  the  greater  number  of 
actual  outages  found  prevents  the  company  from  having  to 
operate  its  burning  lamps  so  far  above  normal  in  order 
to  maintain  the  required  average  watt  consumption.  Ex- 
perience has  shown  that  a  newly  trimmed  circuit  will  show 
abnormal  outages. 

Following  is  a  form  of  monthly  arc-lamp  report  fur- 
nished the  city: 


1.  Total  number  of  hours  burned 406  hrs.  27  min. 

2.  267 lampsinservicefirstof  month, lamp-hours. . .  108,522 

3.  One  lamp  installed  27th,  lamp-hours 57 

4.  Total  apparent  lamp-hours 108,579 

5.  Totallamp-hour  outages 295 

6.  Net  lamp-hours 108,284 

7.  Watt-hours,  primary 61 ,878.000 

8.  Watt-hours  at  lamps  (87  per  cent) 53,833.860 

9.  Average  watts  per  lamp 497  ,  1 


The  first  line  indicates  the  total  number  of  hours  the 
lamps  were  turned  on  during  the  month.  The  second  the 
number  of  lamps  in  service  the  first  of  the  month  mul- 
tiplied by  the  hours  burned,  giving  the  apparent  lamp- 
hours.  The  third  indicates  the  lamp-hours  of  lamps  that 
were  installed  during  the  month.  The  fourth  is  the  sum 
of  the  second  and  third,  giving  the  total  apparent  lamp- 
hours  for  the  month.  The  fifth  is  the  total  lamp-hour  out- 
ages taken  from  the  night  inspectors'  reports.  The  sixth 
is  the  net  lamp-hours  burned.     As  to  the  seventh  line,  the 


eighth  line  shows  87  per  cent  of  the  seventh  liiii 
ninth  line  is  the  eighth  divided  by  the  sixth  and  g  ■ 
average  watts  at  the  terminals  of  the  lamps. 

Owing  to  sudden  weather  changes  it  was  founc 
able  for  the  superviser  to  keep  his  report  practical) 
date  during  the  month  in  order  not  to  run  short  01 
above  the  required  watts  at  the  end  of  the  monti 
watts  could  be  changed  very  readily  by  making  ■ 
adjustment  of  the  weights  on  the  constant-curren 
former,  which  would  cause  scarcely  any  perceptibji 
tion  of  the  ammeter. 


PRODUCTION  COSTS  IN    PROGRESSIVE  CEimL 
STATIONS. 


THE  analysis  of  the  cost  of  producing  electricit  it  int 
busbars  of  a  modern  central  station  is  a  1  iblem 
of  constant  interest.  The  steady  developnt  ol 
new  business  in  the  past  five  years  has  been  a  cons  '.uaus 
feature  of  the  industry,  and  its  introduction  0  frtsli 
sources  of  income  has  often  obscured  the  import:  -t  oi 
generating  economies.  Multiplication  of  output  ini  lably 
attends  the  growth  of  revenue,  and  consequently  1  ri'  '* 
a  constantly  greater  incentive  in  a  growing  plant  t  'ring 
about  small  economies  of  production.  It  is  comin  lo  « 
usual  for  even  medium-sized  stations  of  a  few  t\i»w 
kilowatts  rating  to  produce  between  2,000,000  k\»'i''* 
and  8,000,000  kw-hours  per  year,  thanks  to  the  i  W'"! 
industrial  and  social  popularity  of  electric  service.  *<*■ 
ing  of  even  one-tenth  of  a  cent  per  unit  thus  mea  t'H' 
the  company's  yearly  expenses  are  less  by  from  $:  w  '' 
,$8,000.  and  once  an  economy  capable  of  making  a  I'Mefl 
.saving  is  established  its  good  effects  are  readily  mail  "  ^ 
It  is  only  within  the  past  three  or  four  years  t !  int 
net  manufacturing  cost  of  electricity  produced  irteam 
plants  of  small  and  moderate  capacity  and  good  r  »?<• 
ment  frequently  ran  between  1.5  cents  and  2  cents  ]  *' 
hour.  That  is,  the  net  station  expense,  without  a  win? 
for  interest,  taxes,  depreciation,  insurance,  legal,  i  "  "' 
tion,  collection  and  other  expenses,  reached  the  mn  > 
above  stated  even  in  the  practice  of  stations  whic  g^^ 
special  attention  to  the  problems  of  power  product  '  a" 
which  were  never  slow  to   introduce  labor-saving  Q^P 


ment   of   reasonable   first  cost  and   reliable  servio 


To- 


day these  stations  are  very  generally  producing  elt  "^  . 
at  a  net  manufacturing  cost,  exclusive  of  any  fixed 
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or  «j)enses  outside  the  station  buiKling.  oi  not   tar   tri)ni 

I  c^  per  kw-hour.    Many  causes  have  contributed  to  this 

resu.  which,  it  must  never  be  overlooked,  is  in  no  sensi- 

a  curion  of  rates,   tor  there  is  a   wide  gap  betwi-en   tlu- 

nier,fucl  and  labor  expense,  so  to  speak,  of  putting  a  kw- 

hiiuvin  the  station  busbar  and  the  cost  of  delivering  it  at 

■liner's  meter.    The  station  cost,  however,  is  of  pro- 

chnical   and    administrative    interest,    since    slight 

is   effected   all    along   the   distribution    system   are 

1  back  to  the  generating  plant,  and,  in  view  of  the 

of  thi>  cost  to  appro.xiniate    l    cent  per  kw-hour 

>{  the  best  plants  of  moderate  size,  it  is  well  to 

^omc  of  the  elements  of  expense  which  appear  in 

........curds. 

FJit  1  is  a  combined  turbine  and  engine  station  which 
in    f^   produced    2.428.940    kw-hours    at    its    switciiboard 
.'.004,026  kw-hours.     The  company  has  for  several 
n  developing  an  attractive  motor  load,  with  the 
it    last    year    customers    with    motors    purchased 
■;w-h()urs,  or  about  66  per  cent  nf  the  total  cncrgv 
le  company  burned  during  the  year  4230  tons  of 
:s  coal  at  an  average  cost  of  about  $3.90  per  ton. 
station  expense  per  kw-hour,  including   fuel,  oil 
V.  water,  station  wages,  repairs  and  a  few  miscel- 
•ems  of  small  consequence,  was  1.18  cents.     This 
showing  is  interesting  in  view  of  the  si/.e  of  the 
loh  had  a  normal  rating  of  2339  kw,  consisting  of 
:antal  Curtis  turbo-alternators  of  750  kw  rating 
three  steam  engines  driving  two  direct-connected 
■elted  generator  installation.     Five  engineers  and 
nen  handled  the  plant,  including  all  shifts.     The 
load  on  the  station  during  the  year  was  1200  kw. 
load-factor  of  23  per  cent.     The   steam   supply 
ided  by  six  water-tube  boilers  aggregating   1349 
•Ive  operating  steam   pressure  was   about    140  lb. 
on  is  gradually  undergoing  a  transition  from  an 
ven    to    a    turbine    plant;    the    condensing-watcr 
.ire    being    improved,    with    special    reference    to 
irculation   and    better    cooling   arrangements;    an 
wheel  equipment  of  about  60-hp  rating  has  beeti 
hy   circulating-water   conduit    facilities    of   ample 
ind   assured   flowage.   and   the   expansion   of    the 
-.oiii  lias  been  effected  along  lines  which  tend  in  the  long 
run      enable  the  machinery   to  be   supervised   and   main- 
taine  by  practically  a  stated  force  of  men.     Another  fea- 
ture ,'  the  plant  which  tends  toward  economical  operation 
i»  a  ifovision    for    gravity    delivery    of    coal    from    cars 
'  .  electric  motors  to  a  trestle  immediately  outside 
r  house.     The  total  station  expense  for  the  year 
:.;i3,  the  two  larger  items  being  fuel,  $16,449,  or 
u.6fc  -nt  per  kw-hour,  and  labor,  $9..W-  °^  0-39  cent  per 
■mit. 

-'  IS  another  station  of  moderate  size,  its  rating 

>o  kw.     The  installation  is  practically  new,  con- 

I   four  water-tube  boilers  rated  at  2100  hp  total 

1500-kw  Curtis  turbines  of  the  vertical  type.    The 

cultivation  of  new  business  by  the  company  has 

rciul  1  in  its  enjoying  a  large  sale  of  energy  in  proportion 

to  thisize  of  the  station.     Last  year  the  coinpany  gener- 

"  (.038  kw-hours,  of  which  it  sold  6.401,778  units. 

crs  purchased  2,507,232  kw-hours.    In  spite  of, the 

the  cost  of  coal  was  $4.27  per  ton,  or  37  cents 

htglie  than  in  plant  No.   i,  the  company  produced  elec- 

tricit-.it  a  fuel  expense  of  0.56  cent  per  kw-hour.     The 

-t  at  the  station  w^as  0.29  cent  per  unit  and  the  net 

uring  cost  0.89  cent.     The  large  volume  of  out- 

;ributed  to  the  success  of  the  plant  in  attaining  a 

'°w  c.t  of  manufacture,  and  it  is  probable  that  this  will  be 

carru  still  lower  as  the  service  of  the  station  extends  and 

'he  ekipment  can  be  operated  on  the  average  at  points 

"^f*  its  full-load  efficiency.     The  plant  is  provided  with 

emcie,  mechanical  coal-handling  apparatus,  with  modern 

aujcilt-y  equipment  in  connection  with  the  feed-water  and 


condensing  service,  and  the  arrangement  of  apparatus  is 
such  as  to  enable  a  high  capacity  in  generating  machinerv 
to  be  handled  by  a  limited  number  of  station  attendants 
Four  engineers,  three  oilers  and  seven  firerooni  attendants 
are  at  present  required,  but  as  the  plant  expands  very  small 
additions  will  have  to  be  made  to  the  labor  account  for 
some  titne.  The  installation  of  the  major  portion  of  tlu 
condensing  apparatus  in  the  turbine-room  enables  the 
equipment  to  be  handled  and  maintained  with  mininumi 
travel  about  the  plant.  The  total  station  expense  for  the 
year  was  $71,766,  the  two  largest  items  being  fuel,  $45,438, 
and  station  wages,  $18,436.  It  is  worth  noting  that  the  sec- 
ond station  produced  about  ^.^^  times  the  output  of  the  first 
with  only  2.5  times  the  expense.  The  station  load-factor 
for  the  year  was  33.3  per  cent,  defining  it  as  the  ratio  of  the 
average  to  the  maximum,  and  the  station  factor,  so  called, 
or  the  ratio  of  the  average  load  to  the  plant  rating,  was 
30.7  per  cent.  The  operating  steam  pressure  in  the  boiler- 
roont  was  175  lb. 

Plant  3  is  a  station  serving  a  large  suburban  residential 
ilistrict,  with  sales  of  electricity  to  other  communities 
near  by  which  have  more  or  less  otf-peak  consumption, 
with  a  large  lighting  peak  at  the  seaside  in  the  summer 
season.  The  station  equipment  is  mainly  driven  by  steam 
engines  of  the  compound  condensing  type,  although  the 
latest  unit  installed  is  a  turbine  set  rated  at  1500  kw.  The 
total  station  rating  is  3400  kw.  Last  year  the  company 
generated  5,513,034  kw-hours  and  sold  4,738,369  kw-hours. 
The  motor-circuit  sales  were  1,482,424  kw-hours.  In  spite 
of  the  fact  that  the  design  of  the  station  required  the  serv- 
ices of  seven  men  in  the  engine-room,  two  steam  fitters, 
three  firemen  and  two  switchboard  men,  the  labor  cost  for 
the  plant  for  the  entire  year  was  only  $13,773,  or  0.25  cent 
per  unit.  The  fuel  cost,  made  up  mainly  of  soft-coal 
charges  at  $3.99  per  ton.  came  to  $29,851,  or  0.54  cent  per 
kw-hour,  and  the  total  station  cost,  exclusive  of  any  fixed 
charges,  was  $58,224,  or  1.05  cents  per  kw-hour.  A  fea- 
ture of  this  plant,  which  is  located  in  a  district  dependent 
upon  city  water,  is  the  use  of  a  large  motor-driven  cooling- 
tow-er  installation  which  has  resulted  in  the  efficient  hand- 
ling of  water  and  the  repeated  use  of  circulation  supplies 
The  maximum  load  on  this  station  in  the  year  was  1980 
kw,  giving  a  load-factor  of  about  32  per  cent.  The  steam- 
generating  equipment  consisted  of  a  modern  plant  of  four 
water-tube  boilers  with  a  combined  rating  of  1910  hp,  sup- 
plied with  coal  by  an  installation  of  mechanical  stokers 
and  a  complete  equipment  of  coal-handling  apparatus,  with 
crusher  and  conveyors  of  modern  type.  The  operating 
steam  pressure  in  the  plant  was  158  lb.  It  is  probable  that 
the  existing  operating  costs  will  be  somewhat  reduced  as 
the  campaign  for  suburban  motor  load  makes  further 
headway. 

Plant  4  is  that  of  a  company  under  the  same  general 
management  as  No.  3  and  located  within  tie-line  distance 
of  it.  The  two  plants  are  usually  so  run  that  the  smaller 
station  is  shut  down  except  in  hours  of  loading  sufficient 
to  give  its  equipment  good  economy,  electricity  being  pur- 
chased from  the  related  plant  and  also  from  an  adjacent 
central  station  under  a  separate  management.  The  equip- 
ment consisted  of  a  Westinghouse-Parsor.s  turbine  of  500 
kw  rating  and  two  revolving-field  alternators  direct-driven 
by  Rice  &  Sargent  horizontal,  cross-compound  engines. 
The  total  rating  of  the  electric  generating  machinery  was 
1400  kw.  Simplicity  of  design  marked  the  plant  and  its 
operating  schedule  required  the  services  of  but  three  engi- 
neers and  three  firemen.  Hand-firing  was  used  and  the 
steam  pressure  carried  was  135  lb.  The  plant  delivered 
2,089,200  kw-hours  at  the  switchboard  last  year,  sold 
1,538,793  units  and  disposed  of  111,596  kw-hours  to  motor 
users.  The  latter  is  almost  insignificant  and  could  have 
but  small  effect  on  the  station  economy,  but  the  plan  of 
operating  the  equipment  so  far  as  practicable  during  hours 
when  the  demand  upon  it  was  sufficient  to  load  the  machin- 
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ery  favorably  resulted  in  a  manufacturing  cost  at  the  sta- 
tion of  i.o-  cents  per  kw-hour,  the  total  station  expense, 
excluding  annual  charges,  being  about  $22,492.  The  chief 
items  of  expense  were  fuel,  $11,993,  and  station  labor, 
$6,277,  the  kw-hour  costs  for  coal  and  attendance  being 
0.57  cent  and  0.30  cent  respectively.  In  this  station  the 
cost  of  water  was  rather  higher  than  usual  in  a  plant  of  its 
size,  the  company  being  obliged  to  pay  $1,066  for  this  sup- 
ply. Steam-plant  repairs  during  the  year  also  increased  the 
operating  expenses  at  the  station  by  $1,616.  Four  water- 
tube  boilers  of  a  total  rating  of  1208  hp  supplied  the  steam 
service.  The  maximum  load  during  the  year  was  1200  kw 
and  the  company's  chief  fuel  consisted  of  Cumberland 
coal  at  a  cost  of  about  $3.86  per  ton. 

Plant  5  illustrates  the  beneficial  effects  of  a  well-sus- 
tained electric-railway  load  on  a  station  whose  generators 
are  driven  in  part  by  belted  engines.  The  station  supplies 
a  small  electric-lighting  business,  but  of  its  total  energy 
sales  of  4,103,384  kw-hours,  3,636,390  units  were  purchased 
by  a  large  electric-railway  system.  The  total  energy  gen- 
erated during  the  year  at  the  station  was  4,357,648  kw- 
hours.  The  plant  produced  electricity  at  the  creditable 
figure  of  1. 15  cents  per  unit  in  1910,  the  total  station  ex- 
pense being  $50,294.  The  cost  of  fuel  was  the  chief  ele- 
ment of  expense  in  operation,  rising  to  $34,228,  or  0.78 
cent  per  kw-hour.  The  company  burned  a  mixture  of  soft 
coal  and  No.  3  buckwheat  during  the  year,  the  former  cost- 
ing $3.94  per  ton  and  the  latter  $3.17.  The  maximum  load 
during  the  year  was  about  1900  kw ;  the  labor  cost  was 
$9,610,  or  0.22  cent  per  kw-hour,  and  the  steam-plant 
equipment  repair  cost  was  $2,966.  Three  engineers,  three 
firemen  and  two  coal  passers  were  on  the  station  payroll. 
The  generators  consisted  of  seven  units  rated  at  about  2435 
kw,  only  two  of  the  generators  being  of  the  direct-con- 
nected type.  The  boilers  were  nine  in  number,  of  the 
horizontal,  return-tubular  type,  operating  at  115  lb.  steam 
pressure.  The  striking  point  in  the  plant  expenses  for  the 
year  is  the  disparity  between  the  fuel  cost  and  the  balance 
of  the  station  expenditures.  It  is  impossible  to  escape  the 
conclusion  that  if  modern  direct-connected  apparatus 
should  be  installed  in  place  of  the  considerable  amount  of 
belted  machinery  now  in  use  the  plant  would  reap  the  bene- 
fits of  a  decided  increase  in  production  economy.  It  is  a 
question  whether  the  labor  account  could  be  reduced  per 
kw-hour  by  such  changes  in  the  machinery,  for  the  rela- 
tively large  output  of  the  plant  enables  the  company  to 
enjoy  a  labor  cost  per  kw-hour  considerably  below  that 
often  encountered  in  stations  of  this  size. 

Plant  6  serves  a  large  city  of  residential  type,  with  a 
rapidly  developing  electric-motor  load  in  a  manufacturing 
section.  The  company's  total  output  at  the  switchboard  in 
1910  was  7,344,392  kw-hours  and  its  sales  were  6,566,420 
kw-hours.  The  progressive  exploitation  of  a  motor  load 
brought  the  company  during  the  year  the  income  from 
3,027,476  kw-hours.  The  maximum  load  during  the  year 
was  3100  kw.  The  company  produced  electricity  at  the 
bus  at  a  net  station  cost  of  $69,141,  or  0.94  cent  per  kw- 
hour.  The  fuel,  New  River  coal  at  $3.57  per  ton,  was 
brought  to  the  station  by  barges  on  a  river  flowing  past  the 
plant  and  fired  into  the  boiler  furnaces  by  hand.  The  coal 
cost  per  kw-hour  was  0.42  cent,  the  total  fuel  bill  being 
$34,092  for  1910.  The  steam-generating  equipment  con- 
sisted of  eight  400-hp  boilers  operated  at  160  lb.,  and  the 
rating  of  electric  generating  equipment  was  about  5200  kw. 
There  were  three  main  generating  units,  each  consisting 
of  a  revolving-field  alternator  direct-driven  by  a  vertical, 
cross-compound  condensing  engine.  A  direct-current 
motor  load  was  also  supplied  by  means  of  two  250-kw 
motor-generator  sets  in  the  station.  The  station  payroll 
covered  four  engineers,  five  firemen,  three  oilers,  two  coal 
passers,  four  switchboard  men  and  one  wiper,  ana  the 
total  station  labor  cost  for  the  year  was  $21,962,  or  0.30 
cent  per  kw-hour.     The  station-building  design  is  possibly 


a  little  more  complicated  than  in  many  plants  of  .cent 
construction,  and  the  arrangement  and  charac  of 
machinery — notably  the  use  of  vertical  engines— td  ia 
increase  the  labor  requirements  somewhat.  The  ccpanv 
is  wisely  doing  all  it  can  to  add  to  its  day  load;  it  oii- 
factor  has  now  reached  27  per  cent  for  the  year  ar  it  is 
planned  to  increase  the  capacity  of  the  station  in  the  turt 
by  the  addition  of  a  low-pressure  turbine  equipmen 

Plant  7,  a  station  built  on  much  the  same  lines    the 
preceding  installation,  produced  electricity  last  yea  at  a 
busbar  net  cost  of  $47,711,  or  1.07  cents  per  uiiit.  "^c 
station  rating  was  2000  kw,  and  the  plant  had  three  it. 
nating-current  generators  driven  by  direct-connectei  V( 
tical,  cross-compound  engines  of  the  condensing  tyj  a 
the  same  make  as  in  station  No.  6.     The  fuel  co 
mainly  of  soft  coal  at  $4.31  per  ton,  with  about  one- 
as  much  coke  at  $3.50  per  ton.    The  two  largest  it'  - 
the  station  expense  were  fuel,  $30,009,  or  0.67  ce 
kw-hour,  and  station  wages,  $i2,8i6,  or  0.29  cent  p- 
hour.     The  arrangement  of  the  station  equipment   1. 
toward  a  relatively  large  payroll  in  reference  to  the 
the  plant,  there  being  the  following  men  required: 
engineers,    three    oilers,    three    firemen  and  two  h 
The  maximum  load  on  the  station  was  1650  kw  a 
load-factor  for  the  year  was  31  per  cent.     The  cou 
produced   4,461,580    kw-hours    during   the   year  an 
3.978,987   kw-hours.     The   motor   service   consumed   : 
440  kw-hours.    Five  250-hp  water-tube  boilers  suppl: 
engines  with  steam  at  a  pressure  of  150  lb.,  and  hanc  ■ 
was  used  as  in  the  larger  station.    The  most  strikii 
ference  in  the  operation  of  plants  6  and  7  appears 
cost  of  fuel  per  kw-hour.    The  smaller  station  is  loc 
a  city  about  50  miles  from  the  larger  plant  and  all  tl 
has  to  be  hauled  in  the  former  case  by  rail.    The  k  ■ 
cost  of  tidewater  coal  handling  in  a  station  of  simi 
sign  to  that  of  an  interior  plant  is  significant.    Thi  1 
with  tidewater  connections  produced  a  66  per  cent  r 
output  with  an  increase  of  but  13.3  per  cent  in  tl  r  in 
bill.      Something    must,    of    course,     be    allowed    f(  ih« 
superior  efficiency  of  the  engine  equipment  of  the  ntcr 
plant,  but  the  main  difference  in  fuel  economy  arises  ■.i 
from  the  lower  initial  cost  of  coal  at  tidewater  if-' 
parison  with  its  price  even  two  or  three  score  of  infS 
inside  the  seaboard.     Both  stations  are  intelligentl)  pet- 
ated  by  managements  bent  on  expanding  long-hour  a  off- 
peak  business;  and  in  each  the  percentage  of  enerj  sold 
in  the  year  for  electric-motor  applications  is  at  leas  uiS- 
cient  to  exert  a  real  influence  on  the  economy  of    'ion 
production.     In   fact,  if  the  smaller  station  had  h   the 
advantage  of  the  larger  plant's  fuel  cost  per  ton  de  ?'■" 
at  the  furnaces,  it  is  a  question  if  it  would  not  ha^  1 
duced  energy  at  precisely  as  high  economy  as  the 
installation,  since  the  2000-kw  station  sold  60.5  per  1 
its  total  energy  marketed  to  motor  users  and  the 
plant  only  46  per  cent. 

Plant  8,  the  last  of  the  group  examined  in  conrt' 
with  recent  performance,  is  a  new  turbine  station  c  i- 
kw  rating  which  produced  energy  in  i9io  at  the  rate 
cent  per  kw-hour,  always  bearing  in  mind  that  this :, 
makes  no  allowance  of  any  character  for  fixed  ai  ■;  '• 
tribution  charges,  general  expenses  and  many  otheitw" 
of  cost  which  must  be  considered  if  the  rates  of  th  "'"• 
pany  are  taken  up.     The  company  generated  4,873,2 
hours  during  the  year,  sold  3.822,311  kw-hours  and  "-  '^ 
motor  users  961,207  kw-hours — a  moderate  day  lo. 
one  which  has  now  begun  to  increase  steadily  under  new 
and  progressive  administration.     The  load-factor  ■      ■ 
year  was  28.4  per  cent  and  the  total  cost  of  station  jef ' 
tion,  excluding  fixed  charges,  was  $48,158.    The  trw 
est  items  were  fuel  cost,  $24,617,  or  0.51  cent  per  ki  1     • 
and  labor  cost  at  the  station,  $12,255,  or  0.25  cent  p^     ^^ 
The  cost  of  coal  was  $3.33  per  ton,  with  tidewater  c  v^^-^ 
at  the  station,  and  bituminous  coal  of  good  quali 
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jrnec  Six  water-tube  boilers  rated  at  350  hp  each  sup- 
jed  i'ani  to  the  turbines,  \vhich  are  of  the  Curtis  ver- 
cal  re.  rated  at  500  kw  and  1500  k\v.  The  maximum 
-J  >  ,i,e  generating  plant  last  year  was  i96o  kw.  There 
:bt  that  as  the  rapidly  growing  motor  service  of 
my  has  full  opportunity  to  exert  its  influence 
Mi)  t.  station  economy  the  cost  of  production  witliin  the 
int  -il  decrease  still  further,  unless  an  unprecedented 
te  in  he  price  of  coal  occurs  or  occasion  for  unusual 
(airf'arises.     The  company   is   gradually  discontinuing 


ferent  speeds,  that  is  to  say,  the  give-and-take  energy,  is 

£=  ^    (a'  — a') 

The  difference  in  angular  velocity  is  usually  fixed  by 
specification,  and.  therefore,  /  must  be  great  enough  to 
make  the  entire  expression  represent  a  quantity  of  energy 
equal  to  that  obtained  above  the  average  energy  line. 

The  energy  received  by  the  crank  is  measured  by  the 
engine  indicator  card,  and  the  energy  line  is,  therefore,  a 
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Kw-Houis 

Mssuhctured 

at  Bus. 

Kw-Houre 
Sold  to 
Motors. 

Station 
Rating  in 
Kilowatts. 

COST  IN  CBMTS  PER  KW-HOUK  MANUPACTDRED. 

Yearly 

Load-Factor 

per  Cent. 

Approximate 
Fuel  Cost 
per  Ton. 

Fuel. 

Labor. 

Total. 

2. -128.940 
8.0J9.038 
!. 513.034 
:  089.200 

1.329,661 

2,507,232 

1.4S2.424 

111.596 

2.339 
3,000 
3,400 
1.400 

0.68 
0.56 
0.54 
0.S7 

0.39 
0.29 
0.25 
0.30 

1.18 
0.89 
1.05 
1.07 

23.0 
33.3 
32.0 
20.0 

$3.90 
4.27 
3.99 
3.86 

/  3.94 
I  3.17 

•  557,648 

3.636.390 

2.435 

0.78 

0.22 

1. 15 

26.0 

r  .144.392 

3.027.476 

5.200 

0.42 

0.30 

0.94 

27.0 

3.57 

4.461.580 

2.401.440 

2.000 

0.67 

0.29 

1.07 

31.0 

/  4.31 
1  3.50 

4  873.250 

961.207 

2.300 

0.51 

0.23 

0.99 

28.4 

3.33 

!  ust"  I  old  equipment  and  is  rearranging  its  distribu- 
te some  extent.  With  the  still  heavier  ofif-peak 
pated  within  the  next  few  years  the  plant  will 
tion  to  produce  electricity  under  very  favorable 

npanying  table  summarizes  the  more  important 

foregoing  plants. 

ires  may  fairly  be  said  to  represent  the  best 

practice  now  obtaining  in  steam-driven  cen- 
•  of  medium  size  from  year's  end  to  year's  end, 

ce  of  coal  ranging  from  about  $3.50  to  $4.30 
!iey  show  that  the  cultivation  of  a  large  elec- 
lad  is  most  valuable  in  its  effect  on  plant  eflfi- 

by  extending  the  demand  upon  the  machinery 
many  hours  of  the  day,  year  in  and  year  out, 
■■xpenses  per  kw-hour  delivered  at  the  bus  may 

down  to  attractive  figures,  and  that  a  large 
e  of  business  is  much  to  be  desired  in  its  effect 
■ver  plant.  A  tabulation  like  the  above  can  in  no 
•d  in  determining  per  se  the  equity  of  rates,  buc 
clea;  shows  that  scientific  management  is  bringing 
wt  ST.ificant  economies  in  electric  energy  production. 


XCl  ATION    FOR    FLYWHEELS    FOR     PISTON- 
DRIVEN  PRIME-MOVERS. 


1  By  George  T.  Hanchett. 

rH  -nergy  delivered  by  a  reciprocating  engine  to  its 
k  disk  is  a  periodically   varying  quantity,   and 
•.his  reason  a  flywheel  is  required  to  make  the 
approach  uniformity.     This  it  never  actually 
s  it  accumulates  energy  at  increasing  speed  at 
■"  --  'i)gh  piston  pressure  and   favorable  crank  posi- 
i>  amreturns  it  at  diminished  speed  at  times  of  reduced 
ton  lergy  delivery, 
rhe  .ergy  of  the'  revolving  mass  is 


arl 
29 


=  Eo 


"e  (^s  the  angular  velocity,  /  is  the  moment  of  inertia 
'  f  t'  acceleration  due  to  gravity. 

a  ywheel  has  a  certain  permissible  variation  per 
outij— that  is,  a  certain  allowable  pulsation  from  a 
"<    t;  difference  in  the  contained  energies  at  the  dif- 


plot  of  the  indicator  card,  the  back-pressure  line  corre- 
sponding to  the  horizontal  axis.  That  portion  of  the  dia- 
gram appearing  above  the  mean  effective  pressure  line 
A  A,  Fig.  I,  represents  the  energy  absorbed  by  the  flywheel 
to  be  given  out  later  when  the  energy  supplied  to  the  pis- 
ton is  below  the  average.  This  energy  is  shown  as  the 
shaded  area  in  the  diagram  and  may  be  determined  by  the 
planimeter.  It  is  represented  by  the  value  E  in  the  equa- 
tion above. 

If  the  engine  has  several  cylinders  the  indicator  cards 
appearing  simultaneously  must  be  superposed  upon  the  dia- 
gram. It  is  necessary  to  combine  them  by  adding  together 
their  simultaneous  ordinates  and  producing  a  resultant 
curve,  and  then  to  determine  the  mean  ordinate  and  draw 
in  the  line  A  A,  whereupon  the  quantity  of  energy  E  may 
be  determined  by  a  planimeter,  as  before,  and  will  be 
found  to  be  a  periodic  time  function. 

The  equations  for  representing  the  curves  surrounding 
the  engine  indicator  card  are  so  complicated  that  the  de- 
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termination  of  the  area  by  mathematical  integration  is 
much  more  laborious  than  the  simple  application  of  the 
familiar  planimeter,  which  should  always  be  used  in  this 
connection. 

Transposing  equation  No.  i  there  is  obtained 

a"  —  a' 
and  if  P  is  the  assumed  radius  of  gyration  the  weight  of 
the  wheel  becomes 

E  2  p 

W  = -- 

/>"(a'  — a/) 

To  apply  this  formula  to  a  practical  case  suppose  that 
the  indicator  cards  have  been  combined  and  that  E  has 
been  found  to  be  30  per  cent  of  the  energy  of  the  indica- 
tor card,  .\ssume  further  that  the  permissible  pulsation 
or  half  revolution  be  0.5  per  cent  and  that  the  engine  is  a 
1500-hp  machine  receiving  247,500  ft.-lb.  per  half  revolu- 
tion, which  makes  E  =  74,250  ft.-lb.  If  the  radius  of 
gyration  is  8  ft.,  a  limiting  radius  for  a  cast-iron  wheel  at 
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a  speed  of  loo  r.p.ni.,  which  speed  will  be  assumed  to  be 

used,  then 

<j'  =  (200  t)'  =  394,786-4-3600 

(7/  =  ( 199  5^) '  =  390,848  -;-  3600 

a'  —  a,'  =       3938  ^  3600 

jj,  ^  74.250  X  2  X  32.2  X  3600 

64X3938 
=  68,301  lb. 
=  34.1  tons. 
This  is  a  very  suitable  weight  of  a  flywheel  for  such 
an  engine,  although  it  is  very  heavy,  because  the  engine  is 
assumed  to  have  only  one  simple  cylinder. 


STEAM  "KINKS"  AND  SUGGESTIONS. 


By  Charles  L.  Kintner. 

Ttll-^  drip  valves  on  a  certain  high-speed  engine  were 
set  at  an  awkward  angle,  as  illustrated  in  Fig.  i, 
the  engineer  deciding  that  the  wheels  could  be 
reached  more  conveniently  in  this  position  than  if  the 
stems  were  at  right  angles  to  the  cylinder.  Fig.  2  illus- 
trates a  section  of  horizontal  piping  in  another  plant  on 
which  the  stem  of  a  globe  valve  is  neither  vertical  nor 
horizontal,  but  half-way  between  these  two;  its  appear- 
ance, therefore,  is  not  symmetrical,  as  it  does  not  harmon- 
ize with  any  of  the  pipes  used  in  connection  with  it.  There 
is  a  large  valve  in  the  vertical  pipe,  but  the  stem  of  it  is 
neither  parallel  to  the  pipes  above  and  below  it  nor  at 
right  angles  to  them.  Both  of  these  valves  look  as  if  they 
had  been  turned  on  the  pipes  until  the  screwed  joints  were 
apparently  tight  enough  to  prevent  leakage  and  left  with- 
out further  consideration,  unless  the  engineer  thought  that 
tliey  were  set  in  the  most  convenient  position  possible. 
Fig.  3  shows  a  Hancock  inspirator  with  a  globe  valve  about 
it.  The  stem  of  this  valve  is  not  set  parallel  to  any  part 
of  the  inspirator,  neither  is  it  at  right  angles  to  these  parts. 
The  only  possible  reason  for  this  awkward-appearing  posi- 
tion is  that  whoever  set  it  up  cared  nothing  for  the  way  it 
looked  so  long  as  it  "did  the  v^^ork." 

Fig.  4  shows  a  steam  pipe  in  front  of  a  window,  although 
it  is  not  necessary  for  it  to  be  located  there.  The  longer 
vertical  piece  might  have  been  set  12  in.  or  15  in.  toward 
the  left  hand  without  causing  trouble  elsewhere,  and  the 
horizontal  piece  with  two  tees  could  be  lowered  to  a  level 
with  the  window  sill,  thus  leaving  the  window  clear  of  all 
obstructions ;  but  the  designer  evidently  did  not  consider 
these  points  before  the  pipes  were  set  up  and  the  awkward 
appearance  afterward  apparently  did  not  prove  an  outrage 
to  his  sense  of  harmony  and  beauty,  as  otherwise  he  would 
have  remodeled  the  whole  section,  especially  the  vertical 
pipe  which  is  not  parallel  to  the  window  frame. 


and  a  union,  requiring  four  screwed  joints  orvlijchtlM 
threads  are  not  properly  cut;  consequently  tlipipeasi 
unit  is  crooked  in  contrast  with  the  straight  p;  near  it 
.\s   a   general    rule,    two    or   more   pipes   ought  jot  to  b, 


2 — Arrangement  of   Globe   Va 
on   Horizontal   Piping. 

located  close  to  each  other  in  a  prominent  pi; 
difficult  to  secure  perfect  alignment  at  all  poii 
the  joints  in  a  line  of  pipe  are  very  poorly  n 
respect  they  do  not  attract  special  attention,  pr 
are  not  brought  into  sharp  contrast  with  somet 
nnich  more  symmetrical.  The  above-mentioiK 
caused  by  lack  of  care  in  cutting  threads  or  by  : 
tapped  fittings.  The  latter  fault  is  difficult  tO' 
fittings  are  usually  tapped  the  full  size  for  co 
pipe  and  any  effort  to  correct  a  bad  thread  rest 
ing  the  fitting  too  large  for  the  pipe.  In  the  c; 
fittings  the  best  plan  is  to  discard  those  that  a 
in  this  respect,  provided  others  can  be  secured 
not  made  in  the  same  lot. 

Fig.  6  is  a  pipe  vise  securely  fastened  to  a  sui 
It  illustrates  a  "kink"  wherein-  tlireads  mav  be 


ie  bench. 


Fig.  1 — Drip  Valves  on  Cylinder  of  High-Speed  Engine. 

Fig.  5  illustrates  something  to  be  avoided  on  every  con- 
venient occasion.  Here  are  two  vertical  pipes  which  ought 
to  be  parallel.  The  right-hand  part  consists  of  one  pipe 
without  a  joint,   while  the   left-hand   part  contains   a   tee 


Fig.   4 — Steam    Pipe   in    Front  of  Window.     Fig.  5— C 

to  the  axis  of  the  pipe.  or.  in  more  common  w 
plan  for  cutting  "straight  threads."  The  bus 
forms  a  part  of  the  thread-cutting  stock  is  gem 
than  the  pipe  on  which  threads  are  to  be  cut  ai 
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perct  alignment  of  tlie  dies  is  practically  impossible  un- 
lesshick  paper  (or  something  similar)  is  wound  around 
the  ipe  until  the  bushing  is  a  good  working  fit  on  it,  as 
shoit  in  the  illustration  at  2.     If  the  stock  is  now  put  in 


Fig.  6— Pipe  Vise. 

plac  over  the  bushing  and   fastened,  it  is  ready   for  use 

and  le  resulting  thread  will  make  a  straight  joint. 

Fl.  7  shows  a  very  simple  plan  for  testing  the  threads 

"Tin  kinds  of   fittings  and   nipples.     One-half  of   a 

lion  .2  is  laid  on  a  metal    face  plate  or  a  smooth 

A  bushing  is  screwed  into  it,  followed  by  a  nipple. 

ii  I    upper  end  nf  this  nipple  "wabbles"  when  the  bushing 

i«  tne<l  it  shows  that  a  "crooked"  thread  was  cut  on  one 

of  the  pieces  tested.     If  a  defective  thread  in  the 

rows  the  nipple  in  one  direction  and  an  inferior 

nclines  it  in  another,  it  may  be  possible  to  cause 

iset  the  other,  resulting  in  a  straight  joint  for  the 

ion  complete. 

dlustrates  an  application  of  the  above-mentioned 

to  a  water  column.     The  flange  was  placed  on  a 

"  surface  plate  after  a  bushing  was  screwed  into 

as  possible.     It  was  then  ground  off  on  an  emery 

J  hence  it   is  not  prominent   in  the   illustration. 

ares   an    extra    strong    flange,    although    selected 

idard  stock,  because  it  is  one  size  larger  than  the 

hen  the  combination   was  placed  as  shown  it  did 

plumb,  but  by  holding  the  flange  in  a  vise  and 

a  Stilson  wrench  to  the  water  column   the   two 

■  re    brought    into    different     positions     relatively, 

the  imperfection  of  one  was  offset  by  the  other 

■ilumn  stood  plumb.    The  other  half  of  this  flange 

is  turned  likewise  until  the   face  of  it  was  level 

"..c. -i.inding  in  its  proper  place,   so   that   when  the  two 

halv;  were  bolted  together  the  column  stood  plumb. 

I^i  0  illustrates  the  end  of  a  pipe  cut  off  by  an  ordinary 

itter.    Fig.  10  is  the  same  pipe  after  it  is  reamed 

the  hollow,  tapering  pipe  reamer  shown  in  Fig.  12. 

I    '  ngineer   who   set   up   the   water   column    shown    in 


f 
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-Thread. Testing    Device. 


Fig.  8 — Water  Column. 


_  'g-  evidently  believes  that  almost  anv  kind  of  a  piping 
job  r good  enough  so  long  as  it  "does'  the  work."  The 
smairjage  pipe  2  is  not  plumb,  neither  is  the  combination 
0'  ^a.es  and  fittings  at  3.    The  vertical  piece  4  is  too  long. 


hence  3  pitches  in  the  wrong  direction,  and  as  the  latter  is 
also  too  short  it  causes  6  to  lean  toward  the  brick  setting 
instead  of  standing  parallel  to  it.  This  illustration  shows 
the  condition  of  the  piping  in  a  small  plant  when  a  certain 


Fig.  9 — Pipe   Before   Reaming.      Fig.    10— Pipe    After    Reaming. 

engineer  took  charge  of  it.  As  soon  as  possible  he  short- 
ened some  of  the  pipe,  lengthened  some  more  and  straight- 
ened still  more,  until  everybody,  including  the  owners,  could 
see  the  improvements  made.  The  result  was  that  he  secured 
much  beUer  terms  fur  operating  the  plant  than  were  granted 
to  his  predecessors  and  he  held  the  situation  until  offered 
a  large  increa.se  in  salary  to  go  elsewhere — which  he 
promptly  accepted. 

Fig.  13  illustrates  a  section  of  piping  in  a  steam-power 
and  heating  plant.  The  wheel  was  used  to  operate  a  gate 
valve  which  admitted  steam  to  the  reducing  valve  below  it. 
After  passing  this  valve  the  piping  is  increased  to  12  in. 
to  supply  one  part  of  the  heating  system,  to  which  steam  is 
admitted  in  the  morning  and  shut  off  at  night.  Of  course, 
it  is  necessary  to  admit  steam  gradually  under  such  condi- 
tions to  avoid  water  hammer  in  the  pipes,  and  the  valve 
could  therefore  only  be  opened  to  a  small  part  of  its  capac- 
ity until  the  cold  air  was  expelled.  .Steam  rushing  through 
this  small  opening  scored  the  valve  and  rendered  it  unfit 
for  use. 

It  was  taken  out  and  a  globe  valve  substituted,  but  inas- 
much as  this  style  is  longer  than  a  gate  valve  it  was  neces- 
sary to  put  in  a  valve  one  size  smaller,  with  reducing 
flanges  or  else  use  close  nipples  with  a  valve  correspon<l- 
ing  to  the  pipes  which  it  controlled.  The  engineer  of  this 
plant  avoids  the  use  of  close  nipples  on  eve'ry  possible  occa- 
sion because  they  are  a  source  of  weakness  in  anv  pipe 


Fig.    11— Water   Column   on    Boile 


line  and  where  used  in  connection  with  large  fittings  it  is 
impossible  to  remedy  a  leak  in  the  threads  by  means  of 
calking. 

Fig.    14   illustrates   the  job   when   completed.     A    globe 
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valve  was  adopted  with  a  by-pass  one-quarter  of  the  diam- 
eter of  the  main  valve.  When  turning  on  steam  in  the 
morning  the  by-pass  valve  is  opened  to  about  one-half  of 
its  capacity,  which  heats  the  cool  pipes  gradually,  thus 
avoiding  shocks  and  jars.    It  is  then  opened  wider  later  on 


Fig.    12 — Pipe    Rea 


until  its  full  capacity  is  utilized,  after  which  the  large  valve 
is  opened  and  the  small  one  closed.  This  prevents  wire- 
drawing steam  through  the  big  valve  and  consequently  it 
will  last  a  long  time  and  remain  tight.  Although  the  small 
valve  may  be  damaged  by  the  wiredrawing  process  repairs 


f«0^, 


—Gate    Valve     and 
ducing  Valve. 


Fig.    14 — By-passed    Globe   Valve 
When  Completed. 


to  it  will  not  be  expensive.  As  a  new  by-pass  valve  will 
cost  only  $2  it  can  be  renewed  with  much  less  trouble  and 
expense  than  if  required  to  refit  a  large  gate  valve  or  re- 
seat and  renew  the  disk  in  a  globe  valve.  This  new  ar- 
rangement, therefore,  becomes  insurance  of  the  larger 
valve  at  low  cost  and  at  the  same  time  it  provides  much 
more  satisfactory  means  of  daily  operation. 


ELECTRIC  FOUNTAIN    USED    FOR    COOLING 
CONDENSING  WATER. 


In  planning  a  central  ornamental  feature  for  the  at- 
tractive grounds  of  the  Soldiers'  Home  near  Los  Angeles, 
Cal.,  the  unusual  combination  of  an  electrically  illuminated 
fountain  and  basin  for  cooling  condensing  water  has  been 
worked  out.  The  fountain  is  to  be  erected  on  the  lawn 
in  front  of  the  south  entrance  to  the  library  building.  This 
is  about  1000  ft.  from  the  power  house  which  supplies  the 
heat,  electrical  energy  and  water  used  in  the  grounds  and 
buildings,  and  it  is  proposed  to  use  the  handsome  fountain 
as  a  part  of  the  system  for  cooling  condensing  water,  thus 
uniting  utility  with  ornamentation. 

In  all  steam-condensing  plants  where  there  is  a  scarcity 
of  water,  with  some  difficulty  in  obtaining  it  from  deep- 
well  pumping,  as  is  the  case  here,  cooling  apparatus  with 
receiving  basins  and  a  circulatory  system  seems  to  be 
needed  to  reduce  the  operating  expense.    With  this  fact  in 


view,  and  also  in  order  to  maintain  the  highest  p 
efficiency  in  the  steam  plant  as  econoniicallv  as  pos. 
was  decided  to  increase  the  cooling  area  for  com 
water  by  the  utilization  of  the  basin  of  an  ornament; 
tain.  A  surface  condenser  is  in  use  at  present,  but  tl 
ing  area  is  only  about  one-fourth  of  the  requireme 

The  change  proposed  will  insure  the  condensatiot 
exhaust  steam  at  the  power  plant  and  will  also  i 
complete  returns  from  the  heating,  cooking  and  1 
systems.  At  present  only  about  one-third  of  the  cot 
steam  from  these  utilities  reaches  the  power  plant 
to  back  pressure  and  the  relatively  high  altitude 
power  house,  as  well  as  the  considerable  distance; 
traversed.  It  is  estimated  that  when  the  new  com 
system  is  in  operation  a  saving  of  not  less  than  15  p 
in  fuel  consumption  will  be  obtained.  This  saving  ■ 
suit  about  equally  from  the  acquisition  of  pure,  non- 
water  for  boiler  feed  and  better  vacuum  attained 
provement  in  the  condensing  system.  The  water 
locality  is  very  hard  and  has  rapid  scale-forming  cha 
istics. 

To  produce  the  cooling  area  required  it  would  be' 
sary  to  provide  either  a  several-stage  cooling  tower 
receiving  basin   and  the   necessary  piping  or  somt 
equally  efficient  equipment  for  the  cooling  of  com 
water.     Fresh  water  obtained  from  wells  will  be  u; 
this  purpose,   and  will  then   be  diverted  into  the 
water-supply  system  after  being  cooled.     This  hea' 
the  water  and  aeration  of  it  in  the  fountain  will 
beneficial  in  adding  to  the  potable  qualities  of  the 
The  pipe  lines  connecting  the   fountain  with  the 
power-house  equipment  will  be  about  io6o  ft.  long 
condenser  in  use  is  a  300-hp  Worthington  equipment 
full  complement  of  pumps  compounded  on  the  stea 

In  view  of  these  considerations  it  was  decided  t 
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Fountain    for    Aerating    Condensing    Water. 

a  reinforced-concrete  ornamental  fountain,  a  cross-  i:on 
of  which  is  sliovvn  above.  This  fountain  will  s(  <  as 
an  additional  cooling  device.  It  is  60  ft.  in  diameteindis 
provided  with  a  central  metal  pedestal  10  ft.  hig  sur- 
rounded by  two  smaller  basins  or  lavers  respective  6  ft. 
and  12  ft.  in  diameter,  supplied  with  ornamental  spc  i  ior 
the  discharge  of  the  water,  which  finally  reaches  tf  prin- 
cipal low-level  basin.  This  fountain  is  equipped  w  1  'he 
necessary  piping  for  supplying  and  maintaining  th  v-i.v 
jets  of  spray  in  various  forms  and  dimensions,  the  - 
of  the  water  being  an  8-in.  supply  pipe  incased  in  t  • 
tral  pedestal,  as  shown  in  the  cut.  It  is  believed  th  p'"' 
viding  a  fountain  in  this  manner  will  cost  no  more  t!  J  the 
ordinary  concrete-and-steel  construction  required  ■" 
purpose  of  cooling  condensing  water  in  the  usual  \ 

The  electric-lighting  feature  is  simple,  but  will  ad 
to  the  attractiveness  of  the  fountain.  Under  each  1  "'' 
lavers  or  small  upper  basins  are  four  pendent  incan ««"' 
lamps,  making  eight  in  all,  and  the  light  from  these  ■•"imi 
through  the  falling  water  and  spray  will  produce  a  f  ismg 
effect.  . 

The  plan  adopted  for  the  fountain  provides  for  an  wer- 
ground  connection  with  the  lighting  system  of  the  i"r) 
building  to  supply  the  small  amount  of  energy  ri'ire- 
The  wiring  will  be  incased  in  i^^-in.  iron  "ndu:  n"  ^ 
with  asphalt.  Sockets  and  receptacles  will  be  embe^  '-aj^^ 
the  same  material  and  the  lamps  will  be  inclosed  in  a  ^^ 
proof  globes.  Work  is  about  to  be  begun  on  this  '  Jsu 
installation,  and  it  is  expected  that  the  fountain  wi  je 
full  operation  some  time  in  October  of  this  year. 
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I^HTTERS   ON    PRAC  1  ICAL 
SUBJECrS 


Twc-nty-four  minutes  sufficed  to  thaw   the   pipe,   and  this 
without  reactances  or  resistances  or  trouble  of  any  kind. 
Ironwood,  Mich.  Charles  Smeeth. 


COMMUTATOR  LUBRICATION. 
I 

Aij-ommutators  do  not  require  the  same  kind  of  treat- 
appears  from  experience  that  commutators  on 
uire  the  least  care  of  all,  there  being  days  at 

.,.. en  no  attention  need  be  given  to  them,  followed 

y  ailight  greasing  with  an  oiled  cloth.     Generators,  on 
ic  arr  hand,  are  a  more  constant  source  of  worry. 

n'.ima  substation  a  few  years  ago  the  writer  while 

.  ere  noticed  that  one  rotary  at  a  time  was  always 

1  that  every  day  all  the  brushes  were  removed 

in  hot  parafRne  oil.     The  object,  of  course,  was 

them  self-lubricating,  but  at  what  sacrifice  of 

abor!     For  there  was  really  nothing  gained  by 

■IS  the  commutator  was  continually  black  with 

oil  and  required  cleaning  after  closing  down. 

method   to    use    in   this   case   would   have   been 

an  entirely    new    set    of    best-grade    graphite 

'd  for  lubricating  purposes  use  a  little  vaseline 

;;h  a  piece  of   cheap   muslin   cloth.      Excessive 

would    then    denote   that    the   remedy   must  be 

•ser    to    its  source,  usually  lying  in  truing  the 

r  or  adjusting  the  spacing  between  the  brushes. 

machine  oil  is  not  satisfactory,  as  its  body  is 

nd  on  a  hot  surface  like  the  commutator  soon 

from  the  sparking  and,  in  fact,  causes  a  more 

■  rking.    If  used  too  liberally  and  frequently,  the 

ik  into  and  rot  out  the  mica  between  the  bars, 

altering  of  the   brushes  and   ultimately   ruining 

ng  properties. 

applied  with  a  clean  cloth  is  the  best  all-round 
It  quickly  dissolves  and  removes  any  blacken- 
tning  of  the  commutator,  and  this  can  be  done 
lachine  is  in  operation.  Chronic  cases  of  black 
rs.  gumming  and  singing  can  be  remedied  with 
plications  of  vaseline. 
^^'ash.  Charles  A.  Stark. 


i      THAWING  A  FROZEN  PIPE  BY  ELECTRICITY. 

AlthwrK  jf,g  season  for  frozen  pipes  is  past,  the  follow- 
of  interest  to  readers  who,  in  the  coming  winter, 
formation  on  the  subject  useful, 
ter  the  writer  was  called  on  to  thaw  out  a  2-in. 
listant  part  of  a  city.  It  was  ascertained  that  a 
,  .ijoo-volt  line  ran  past  the  frozen  main,  and 
■V  transformer  was  available, 
•king  around  for  some  form  of  resistance  or  re- 
occurred  to  the  writer  that  under  the  condi- 
ng  of  this  kind  was  needed  and  the  following 
■  successfully  carried  out: 

that  ran  past  the  frozen  main  was  disconnected 
witchboard  and  connected  to  an  idle  alternator 
itn  a  ammeter  in  circuit.  The  transformer  was  then 
luled  I  the  point  where  the  pipe  was  frozen  and  con- 
scted  1,  the  primaries  being  connected  in  the  usual  way 
'd  th(-econdaries  spliced  for  their  lowest  voltage,  which 
*s  II  volts,  and  connected  directly  to  the  frozen  main. 
he  attidant  at  the  power  station  was  then  communicated 
'th  at  instrr.cted  to  start  up  the  alternator  slowly  (field 
tcited  until  the  ammeter  indicated  15  amp.  It  was 
specie  that  under  the  conditions  the  alternator  would  be 

•    'Hsiderably  under  speed,  but  the  attendant  found 

■ping  the  exciting  current  low  he  could  run  at 

1.  thus  keeping  the  frequency  at  its  normal  value. 

n«  priary  voltage  at  the  power  house  was  1800  volts. 


TAPPING  AGAINST  STEAM  PRESSURE. 

In  spite  of  all  precautions  which  can  be  taken  there  is 
more  or  less  vibration  of  steam  pipes,  and  pipes  which 
connect  oil  cups  with  steam  mains  are  no  exception.  It 
seems  to  the  writer  that  it  is  a  mistake  to  pipe  any  lubri- 
cator or  oil  cup  under  steam  pressure  with  a  pipe  less  than 
>4  in.  in  diameter.  There  are,  however,  many  connec- 
tions made  of  J^-in.  and  %-'m.  pipe  and  even  %-'m.  pipe 
has  been  observed  in  several  instances.  The  danger  of 
breakage  is  great  where  the  connecting  pipe  is  small  and 
the  strain  exerted  by  a  large  wrench  when  removing  the 
blocks  or  filling  oil  cups  is  often  very  severe,  and  many  a 
pipe  has  been  broken  oft  at  the  bottom  of  the  tread  just 
where  it  enters  the  steam  pipe  from  this  cause.  A  break 
of  this  kind,  especially  when  just  above  a  large  engine,  is 
a  very  disagreeable  incident,  and  when  the  engineer  is 
obliged  to  let  the  steam  escape  for  several  hours  or  per- 
haps all  night  it  is  also  expensive.  Almost  any  pipe  from 
Ys  in.  to  1/2  in.  in  diameter,  when  broken  as  above  noted, 
may  be  closed  against  steam  leakage  by  means  of  a  wooden 
plug  driven  into  the  opening.  Although  this  prevents  the 
escape  of  steam  it  does  not  enable  the  engineer  to  lubri- 
cate the  engine  cylinder,  and  he  may  be  forced  to  close 
down  the  engine  unless  he  is  lucky  enough  to  have  a  com- 
pression grease  cup  on  hand  which  can  be  used  to  force 
oil  against  boiler  pressure.  In  two  or  three  instances  the 
writer  has  worked  his  way  out  of  similar  troubles  by 
means  of  a  pipe  tap  fitted  to  a  common  butt  stock  or  car- 
penter's brace.  In  one  of  these  instances  a  piece  of  heavy 
rubber  cupping,  such  as  is  used  for  the  valves  of  hand 
pumps  used  for  removing  water  from  excavations,  wa.s 
used  to  prevent  the  escaping  steam  from  scalding  the 
workman.  A  small  hole  was  made  in  the  middle  of  the 
diaphragm,  the  shank  of  the  drill  was  forced  through  the 
hole  in  the  diaphragm  and  then  gripped  by  the  bit  stock. 
Behind  the  protecting  shield  of  the  diaphragm  the  work- 
man was  able  to  drill  out  a  bit  of  broken  pipe  which  re- 
mained in  the  hole  in  the  large  steam  pipe.  The  drill  was 
replaced  in  the  brace  by  a  pipe  tap  and  the  hole  in  the 
steam  pipe  was  tapped  to  a  full  thread,  after  which  a  nipple 
and  a  valve  and  another  nipple  were  made  up  and  in  turn 
put  into  the  brace,  and  with  that  tool  behind  the  protecting 


Fig.     1 — Pattei 
of  Shield. 


Fig.  2— Shielded   Pipe  Tap 
Fitted  to  Brace. 


diaphragm  one  of  the  nipples  was  screwed  into  the  pipe, 
effectually  cutting  off  the  escaping  steam.  Upon  another 
occasion  the  convenient  rubber  diaphragm,  with  its  24  in. 
or  more  of  diameter,  was  not  to  be  found,  and  a  piece  of 
common  tin  was  taken  and  a  cone  pattern  cut  out,  as 
shown  by  Fig.  i.  The  pattern  was  made  so  that  the  cone 
would  be  very  flat,  at  least  120  dcg.  Then  several  holes 
were  punched  around  the  circumference,  as  shown  by 
Fig.  I.  The  tap  or  drill  to  be  used  was  placed  in  the  butt 
stock  and  a  tin  cone  was  applied,  as  shown  at  A,  the  edges 
of  the  cone  being  lapped  over  until  the  cone  fitted  very 
closely  to  the  tap,  after  which  a  bit  of  wire  was  put 
through  a  couple  of  the  holes,  as  shown  at  B,  and  twisted 
to  hold  the  cone  firmly  in  position.     Nothing  further  was 
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necessary  except  to  tap  the  hole  and  let  the  tin  cone  pro- 
tect the  workman.  After  doing  one  job  with  this  cone 
the  writer  constructed  three  cones  in  a  similar  manner,  so 
that  one  could  be  attached  to  the  drill,  the  other  to  the  tap, 
while  the  third  cone  was  made  to  fit  closely  around  the 
piece  of  pipe  which  was  to  be  screwed  into  the  opening. 
Broken  oil  cup  coiniections  had  no  more  terrors  for  the 
engineers  in  that  station,  neither  were  they  suffered  to 
exist,  for  a  new  nipple  would  be  inserted  and  the  steam 
shut  off  by  a  newly  connected  oil  cup. 

Scranton.  Pa.  Tom   Scott. 


FAILURE    AND  REPAIR  OF  A  SET   OF    DIRECT-CONNECTED    ROTARY 

PUMPS. 

The  rotary  pumps  in  question  are  located  in  a  modern 
loft  building  using  central-station  service.  Being  located 
in  the  sub-basement,  the  pumps  force  water  against  a  head 
35  ft.  over  and  above  the  actual  height  of  the  building. 
I'he  designer  of  the  plant  seemed  to  think  that  pumping 
the  water  over  the  supply  tank  (which  is  located  on  the 
roof  j  was  an  easier  task  than  to  have  the  pumps  discharge 
the  water  into  the  tank  at  its  bottom,  hence  a  greater 
amount  of  work  was  imposed  on  the  pumps  by  increasing 
the  pressure  to  be  overcome,  not  taking  into  consideration 
the  friction  caused  by  the  extra  bends  of  the  discharge 
pipe. 

A  most  peculiar  thing  about  the  pumps  was  that  both  of 
them  failed  at  the  same  time  and  from  the  same  cause, 
although  previously  there  was  no  indication  of  the  pumps 
breaking  down.  When  pump  No.  I  broke  down  pump  No. 
2  was  started  and  found  to  be  out  of  order,  thus  depriving 
the  tenants  of  water.  Because  of  the  large  number  of  peo- 
ple employed  in  the  building  every  attempt  was  made  to 
start  one  of  the  pumps.  The  motors,  however,  "bucked"' 
and  the  armature  and  field  coils  of  one  of  the  15-hp  motors 
were  completely  destroyed.  The  burned-out  motor  was 
replaced  by  a  new  one  as  quickly  as  possible,  but  this  motor 
on  being  started  came  up  to  speed  and  when  full  speed  was 
attained  flashed  over  and  blew  the  fuses.  The  new  motor 
acting  in  the  same  way  as  the  old  ones  indicated  there 
was  no  trouble  with  the  electrical  equipment  and  all  fur- 
ther attempt  to  start  the  pumps  was  abandoned.  A  small 
triplex  pump  was  installed  which  partly  supplied  the  neces- 
sary water  and  afforded  an  opportunity  to  investigate  the 
cause  of  the  failure  of  the  other  pumps.  The  company 
which  installed  the  rotary  pumps  did  not  put  in  the  motors 
and  when  it  was  called  upon  to  explain  why  the  pumps 
would  not  run  it  promptly  placed  the  blame  on  the  motors. 
The  company  which  installed  the  motors  was  communicated 
with  about  the  trouble  and  immediately  sent  two  expert 
electricians  to  locate  the  difficulty.  the  motors  were 
found  in  good  order.  The  owner  of  the  building,  tired 
of  waiting  for  water,  decided  to  employ  a  pump  expert. 
The  latter  advised  rebabbitting  the  thrust  bearings  of  both 
pumps,  as  shown  at  T,  Fig.   i.     When  the  babbitting  was 


completed  the  pumps  were  started,  but  the  thrust  bearings 
became  overheated  and  the  motors  arced  across  the  com- 
mutators and  blew  the  fuses.  The  babbitting  having  failed 
to  place  the  pumps  in  running  order,  the  expert  condemned 
the  outfit  and  advised  the  installation  of  a  triplex  pumping 


outfit.  Wlien  the  new  ])ump  was  started  it  was  fou  to 
be  too  snuill  to  supply  the  required  quantity  of  vter. 
This  difficulty  was  partially  overcome  by  having  a  p(  ion 
of  the  building  receive  its  water  direct  from  the  eei 
mains   and   having   tlie   pump   supply    water   for  the    p. 


Fig.    2 — Arangement    of   Thrust    Bearing. 

floors  of  the  building.     The  installation  of  the  new 
gave    time    to    discuss    the    failure    of   the   pumps   an 
best  means  to  effect  their  repair.     It  was  decided  t 
to  put  the  pumps  in  working  order  without  the  assi^ 
of  outside  help  or  advice.     One  of  the  first  suggestion," 
to  cut  out  the  babbitt   from   the  thrust  pockets  and    ^ 
papier-mache   washers  on  both   of   the   sides  of  the 
collar. 

The  motors  then  came  up  to  speed  and  worked  w  - 
flashing  across  the  commutator,  but  the  excessive  lo 
the  motors,  the  heating  of  the  bearings  and  rapid  vv( 
washers    presented    difficulties.      The    papier-mache 
ers    were    then    taken    out    and    the    propeller   and 
shaft  moved  longitudinally  from  one  extreme  to  the   1. 
This  disclosed  the  fact  that  the  propeller  at  either  ex  n 
would  bind  on  the  pump  heads,  thus  causing  the  exc  • 
load  on  the  motors.     This  discovery  quickly  led  to  ;  ■ 
for  equalizing  the  longitudinal  travel  of  the  propeller 
to    prevent   any    further   trouble    from   excessive   fr  v 
The  propeller  and  shaft  were  moved  to  the  extreme 
and  this  point  was  marked,  then  the  propeller  and  u 
were  moved  to  their  extreme  travel  to  the  right  an  v 
position    was    also    marked.      It    was    argued   that  i 
thrust  collar  were  made  to  rotate  centrally  between  1 
two  marks  it  would  cause  the  propeller  to  "float"  be  1  • 
the  pump  heads  and  hence  it  would  be  imposssible   ■ 
to   cause    friction.      Brass   washers    were   placed  on » 
sides  of  the  thrust  collar  D.  as  shown  in  Fig.  2,  at  . ''" 
B.    When  all  was  ready  the  pumps  were  started  and  <!' 
to  work  nicely.     After  a   few  weeks'  running  it  wa  ' 
covered  that  the  brass  washers  at  B  (which  are  the  '• 
ers  to  sustain  the  thrust  when  the  pump  is  working)  '' 
away,  and  hard-steel  washers  were  substituted  and  "' 
to  give  better  results  with  respect  to  wear,  but  soni'  i'- 
would  develop,  which  was  not  desirable.    Thin  steel  '? 
ers  having  a  brass  washer  centrally  located  between  it 
were  then  inserted  and  were  found  to  be  satisfactory  '' 
object  of  displacing  thick  steel  washers  by  thinner  w  ■ 
was  to  allow  the  bearing  to  assume  the  function  ot 
bearing.    Placing  a  brass  washer  between  an  equal  n  '■ 
of  thin  steel  washers  prevented  the  hard  washers  fro  '■ 
ting   the   thrust   collar.      The   manufacturer  of  the    ■<' 
only  supplied  the  bearings  with  one  oil  cup,  as  shown  t 
but  two  other  cups  were  added,  as  shown  at  E,  /•*''■ 
excellent   results. 

Kcw  York  Citv.  Willlxm  K.\v.\n 


SPECIAL  CEILING  SURFACES  FOR  INDlRtCT  LIGHTING 

A  recent  accomplishment  of  the  moving-picture  i*^  '" 
improving  the  reflecting  efficiency  of  their  pro.  '" 
screens  should  oft'er  a  useful  hint  to  those  design!  i"' 
stallations  of  indirect  lighting.  Having  brought  the  ten- 
sity of  the  arc  and  the  projecting  machine  up  to  it;  ^^'^ 
tical  limit,  the  moving-picture  men  next  attacked  the  rp 
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oj  icreasiiig  the  brilliancy  of  their  pictures  from  the 
ftn  id,  seeking  a  material  of  higher  reflecting  power 
D  tl   ordinary   sheeting   commonly    used.      .\    picture 
jwnm  canvas  can,  as  is  well  known,  be  seen  about 
ally  veil   from   the   rear  of  the   screen   and    from   the 
lern  ide,  indicating   at   once   an    efficiency   of   only    50 
-   ■:  either  direction.     If  part  or  all  of  these  rays 
I   passing  on   through   the   sheet  could   bv   ra- 
il the  single  useful  side,  the  illumination  of  the 
;ufc"uld  obviously  be   nuich   increased.     This   result 
rrc.'tlv  been  accomplished  in  the  production  of  an  ini- 
.  :\.   heralded   on    the   billboards   of   the   5-cent 
m   "incandescent   curtain."    hut    really    only   a 
'lace  of  higher  reflecting  power  than  the  ordi- 
>creen.     The   results  are   surprising,   the   pic- 
ar  more  brilliant  and,  as  a  result  thereof,  more 
cker. 

ot-lighting  art  has  now  reachetl  the  same  linii- 
Inying  reflectors  and  lamps  of  the  highest  efti- 
•ver-all  results  are  yet  tremendously  reduced 
reflective  coefficient  of  ceilings  and  walls, 
r  and  tint  of  the  coating  applied  to  these  sur- 
indirect  illumination  is  to  be  used  should  be 
the  illuminating  engineer  as  a  part  of  the 
ni  and  not  left  to  the  judgment  of  architect, 
nter.  whose  selection  is  made  without  knowl- 
duty  of  the  ceiling  as  a  reflector.  There  is 
It.  following  along  the  work  of  the  moving- 
n  mentioned,  special  paints  could  be  devel- 
albedoes  or  reflective  coefficients  much  higher 
use.  With  such  paints  and  more  of  the  light 
the  room  and  less  entering  the  walls  the 
-sivc  wattage  required  with  indirect  lighting 
to  one  compared  with  direct  illumination) 
'Stantially  reduced  and  the  physiological  corn- 
system  of  lighting  be  more  generally  secured. 
v.  G.  B.  Collier. 


Several  amperes  can  be  drawn  from  the  secondary  of  a 
shunt-instrument  transformer  for  a  minute  or  so  without 
running  any  risk  of  damaging  the  transformer.  The 
method  consists,  in  short,  of  measuring  upon  a  wattmeter 
the  reaction  between  a  certain  voltage  drop  A-B.  Fig.   i, 


■<D0CT1VE  RESISTANCES  OFMETER-CITRRENT  CIRCUITS. 
:ng   electrical    energy    by    a    watt-hour    meter 
rtain   sources   of   error    which    are   commonly 
.lecially  where  the  block  of  energy  being  meas- 
11.    The  errors   referred   to  are   those  known 
rs  and  phase  errors  of  series-instrument  trans- 
also  of  shunt-instrument  transformers   feed- 
r  circuit   in   question.     The    ratio   and    phase 
series   transformer    are    dependent    upon    the 
he  inductive   resistances   of   the   meter   series 
nd  upon  the  percentage  of   full-load  current 
series  transformer  is  operating.     Hence  the 
'ent  ratio  of  a  series  transformer  cannot  be 
t    for   given    conditions.      These    errors    fre- 
ed I  per  cent  of  the  rated  full-load  amperage 
ti't  tcisformer,  and  where  large  blocks  of  energy  are 
le  mwiired  the  correction   for  these  errors  will  soon 
^y  for  the  trouble  and  expense  of  such  deter- 
correction.    A  method  has  been  published  of 
-    these  errors   in   the   case   of   a    series   trans- 
fer 1-  any  given  ohmic  and   inductive  resistance  of, 
:uit  t(>e  fed,  and  an  outline  will  be  given  below  of  a 
«l  mnod  of  measuring  the  ohmic  and   inductive   re- 
ancesi"  a  given   meter   circuit    (which    is   to  be   fed 
">e  sees  transformer)  in  order  that  the  operating  con- 
ons  itv  be  imposed  upon  the  transformer  while  under 
•    Th  inconvenience  and  e.xpense  of  ordinary   meth- 
o«  <ii;rmining  series  circuit  constants  and  of  running 
o  tes   under   specific   conditions   often    stand   in    the 
'  of  %king  the  necessary  corrections  for  errors  that 
'  •     i  ••  following  method  of  measuring  the  above  cir- 
'  *^°"%u»ts  requires   no   source   of   direct  current,   but 
s  tneoolyphase   emf   suppiv    which    feeds    the    meter. 


Fig.   1 — Diagram   of  Connections. 

and  a  certain  current  fed  from  phases  2-3  through  ohmic 
resistance,  and  again  measuring  the  reaction  between  the 
same  voltage  drop  and  the  current  fed  from  phase  1-2. 
The  case  described  is  as  supplied  to  an  available  three-phase 
emf  supply  1-2-3,  t'ut  the  method  is  easily  applicable  to 
other  polyphase  circuits.  In  diagram  Fig.  1  P,  Q,  R  and  5" 
are  nails  driven  in  a  board  and  connected  as  shown.  The 
rest  of  the  apparatus  shown  is  self-explanatory.  When  a 
iumper  is  placed  from  0  lo  R  it  will  be  seen  that  current  is 
led  through  the  series  coil  of  the  wattmeter  and  through  the 
meter  circuit  to  be  measured.  Now  the  component  of  the 
voltage  drop  AB  which  is  in  step  with  the  current  will 
cause  the  wattmeter  to  deflect.  For  example,  if  the  read- 
ing is.  say.  28  watts  and  if  the  amperage  is,  say,  6,  then  the 
ohmic  component  of  the  drop  A-B  is  28-^6=4.66  volts  and 
the  ohmic  resistance  from  A  to  B  is  4.66-;-6=o.78  ohm. 
Now  remove  jumper  0-R  and  place  jumpers  on  P-Q  and 
on  R-S,  thus  keeping  the  same  current  in  meter  circuit,  but 
changing  the  phase  of  the  current  in  the  wattmeter  series 
coil.  The  watt  reading  now  is,  say,  42.  In  diagram  Fig. 
2  the  angle  3-2-1  is  60  deg.,  representing  the  two  phases 
of  the  current  against  which  the  voltage  drop  A-B  was 
caused    to    react   in    the   wattmeter.      The   distance    2-X   is 


Fig.  2— Graphic  Soiutlon   of   Problem. 

plotted  to  some  scale  equal  to  twenty-eight  divisions,  and 
the  distance  2-y  is  plotted  equal  to  forty-two  divisions,  as 
per  above  readings.  Perpendiculars  are  erected  as  shown 
at  X  and  y  and  their  intersection  at  P  is  the  end  point 
of  the  vector  2-P,  which  represents  the  voltage  drop  A-B, 
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and  2-X  is  the  ohmic  component  and  X-P  is  the  inductive 
component.  Scaling  off  X-P  to  the  same  scale  it  is  found 
to  be  32.3  divisions  or  "inductive  watts."  Then  the  in- 
ductive volts  are  32.3  -f-  6  =  5.38  volts  and  the  inductive 
resistance  is  5.38-^6  =  0.9  ohm.  The  apparatus  required 
for  the  above  measurements  will  be  seen  to  be  simple  and 
the  values  of  resistances  obtained  are  reliable  within  a  few 
per  cent,  which  is  sufficiently  accurate  for  the  purpose  in 
hand,  as  the  total  effect  of  the  resistance  upon  the  ratio  of 
the  series-instrument  transformer  is  in  general  under  2 
per  cent. 
Niagara  Falls,  Ont.  H.  S.  Baker. 


INSPECTION  DURING  ERECTION  OF  CONCRETE  FOUNDATIONS. 

The  writer  has  had  brought  home  to  him  very  strongly 
the  utter  absurdity  of  some  of  the  concrete  work  constantly 
being  done  for  foundations  of  electrical  machinery  and 
station  buildings.  Many  of  the  contractors  have  learned 
their  lesson  and  realize  what  it  means  to  concrete  work 
that  it  be  made  and  placed  properly.  But  there  are  still 
very  many  makers  of  concrete  who  seem  to  be  actuated 
only  by  the  principle  that  a  certain  space  is  to  be  filled 
with  concrete  as  cheaply  and  as  quickly  as  possible,  and, 
seemingly,  they  proceed  as  if  it  made  no  difference  how, 
where  or  when  the  content  of  cement  was  added  to  the 
mass  of  aggregate.  The  above  statement  is  inspired  by  the 
recent  work  of  a  contractor  who,  being  detected  in  under- 
proportioning  cement  by  the  engineer,  proceeded  to  put 
in  very  rich  layers  of  concrete — rich  in  cement  beyond  all 
use  or  requirements,  and  thus  proceeded  until  he  had  added 
the  amount  of  cement  necessary  to  bring  the  amount  con- 
tained in  the  entire  foundation  up  to  the  required  propor- 
tion. The  inspection  of  concrete  should  commence,  not  in 
the  mixer,  but  with  the  material  itself  and  before  it  is 
dumped  from  car  or  cart.  The  cement  if  from  a  well- 
established  manufacturer  may  be  accepted  as  being 
properly  made,  but  its  physical  condition  should  be  looked 
to  closely.  One  should  make  sure  that  the  cement  has  not 
been  wet  sufficiently  to  cause  it  to  cake  in  the  sacks,  be- 
cause cement  once  set,  even  though  partially,  and  there- 
fore full  of  lumps,  cannot  make  as  good  work  as  fresh,  dry 
cement  which  does  not  contain  enough  water  to  cause 
lumps.  The  sand  and  the  broken  stone  or  gravel  should 
also  receive  close  attention.  Good  gravel  is  preferable 
and  makes  better  concrete  with  less  labor  than  sand  and 
crushed  rock.  The  inspection  should  determine  and  fix 
the  amount  of  cement  used.  This  should  not  be  an  arbi- 
trary proportion  fixed  by  the  architect,  but  should  be  deter- 
mined by  the  inspector  upon  the  ground,  and  it  should 
depend  upon  the  material  being  used.  Furthermore,  the 
necessary  proportions  of  cement  and  gravel  may  vary  with 
each  lot  of  gravel  used.  This  is  not  detrimental  to  the  in- 
terests of  the  contractor,  for  it  is  only  necessary  to  provide 
material  which  shall  make  concrete  with  1500-lb.  crushing 
strength  per  square  inch.  It  is  possible  to  do  this  by 
properly  grading  ordinary  sand  and  gravel  with  only  6  per 
cent  of  cement.  It  all  depends  upon  the  grading  and  the 
closeness  of  the  mixture  to  the  curve  of  greatest  density. 
Thus  it  is  for  the  interests  of  the  contractor  to  grade 
aggregate  very  closely.  When  it  is  not  practical  to  grade 
(which  is  the  separation  of  the  gravel  into  four  or  five 
sizes  and  then  recombining  them)  a  very  close  approxima- 
tion may  be  made  by  rectifying  the  gravel.  Rectifying 
consists  of  adding  a  portion  of  one  or  more  other  kinds 
of  material  as  tests  show  it  to  be  beneficial.  Usually  it  is 
found  that  too  much  fine  material  is  present  in  the  gravel. 
Then  the  concrete  may  be  improved  by  adding  some  coarse 
gravel  or  crushed  stone.  In  other  cases  some  very  fine 
sand  is  needed,  and  the  material  is  "rectified"  by  adding 
certain  percentages  of  one  or  both,  as  may  be  found  neces- 
sary by  a  test  with  the  sieves  or  by  the  cubical  box  and 


water  percentage  method.     After  a  satisfactory  ajregan 
has  been  provided  the  inspector  should  see  that  tl  water 
is  of   good   quality   and   free   from  dirt,   grease  c  acids. 
The  latter  are  very  detrimental  to  concrete.    Thdroptr 
amount  of  water  should  be  used  in  mixing  the  c  crcte 
such  an  amount  as  will  barely  show  on  the  surfa  atitr 
the  concrete  has  been  tamped.     In  depositing  the  >  icrete 
in  place   it  should  not  be   rolled  down  a  long  in  ne  or 
spout  in  small  quantities.     So  doing  will  surely  uaratc 
the  large  material  from  the  smaller  particles.    Rol  g  tht 
concrete  down  the  edge  of  a  large  pile  of  matea  Sas 
a  similar  effect.     The  best  way  to  get  concrete  in  a    ■ 
to  dump  it  where  wanted,  either  by  an  improved  )tt 
discharge  car  or  skip,  or  by  dumping  the  concrete  0 
shovel    or    from    a    wheelbarrow    directly    into   th  pucc 
where  it  is  to  be  rammed.    This  being  done,  and  t  rim- 
ming   well   performed,   the    inspector    may  be  ass; 
good  concrete  as   far  as   the  placing  is  concerne 
much  concrete  should  not  be  dumped  in  without  r; 
It  will  not  secure  good  results  to  tamp  upon  the  I 
2-ft.  depth  of  loose  concrete.     The  top  of  the  pile 
made  hard,  but  there  will  be  soft  places  in  the  ci  :     ,1 
the  mass  or  at  the  bottom  which  surface  tamping  idaot 
reach.    A  small  pinch-bar  is  a  most  excellent  tool  ,>t  tlie 
inspector  to  use  while  testing  the  placing  and  ram  ni'  o( 
concrete.    That  tool  will  enable  the  inspector  to  loi  t  ;iiul 
detect  soft  pockets  of  concrete  and  he  should  see  tl   ?iich 
defects  are   remedied  at  once,   for  they  are  fata  >  the 
strength    of    concrete.      The    aggregate    should    1     " 
evenly  distributed  in  the  concrete  and  large  pebble 
not   be   allowed   to   collect   at   one   point   while  s; 
cement  are  in  force  somewhere  else.    The  concrct' 
be  deposited  and  tamped  at  once — immediatly  af' 
mixed — for  it  is  very  detrimental  to  concrete  to  a  ■■    u- 
mixed  material  to  lie  until  the  initial  set  has  take  place. 
The  removal  of  forms  should  be  closely  watched  ■    'c 
concrete  inspector.     Where  conditions  are  such  th 
portions  of  the  concrete  mass  must  carry  considei;' 
the  weight  of  the  concrete  itself,  then  the  formiili 'ui'J 
not  be  removed  for  a  week  or  ten  days.     In  oth '  cises 
they  may  be  removed  as  soon  as  initial  set  has  takdplace, 
This  is  the  case  with  footings  and  similar  work  w  *  are 
to  be  buried  in   earth.     The  quicker   forms  are    noved 
from   exposed  work  the   more   sprinkling  of  the  lished 
concrete  must  be  done,  for  it  must  be  kept  moist  0  t  will 
not  harden.     Concrete  will  cure  or  harden  perfect  with- 
out any  sprinkling  whatever  provided  the  necessary  iwunt 
of  water  is  added  during  the  mixing  of  the  mat  ■*'■.  as 
described  above— and  that  the  water  is  kept  in  the  icrete 
after  it  is  rammed.     This  means  that  none  mustie  lost 
by  evaporation,  hence  the  desirability  of  keeping  tl  tfnns 
in  place  as  long  as  convenient  and  also  covering   ■■  <^on- 
Crete,   after   forms  have   been   reinoved,  with  ear   >* 
dust,  sacking    (wet)    or  any  substance  which  will  'f'^"' 
evaporation.     Failing  in  any  of  these  the  inspect  !i"st 
insist  upon  the   surface  of  the  concrete  being  k(   m  * 
moist  condition  by  frequent  sprinklings.    When  tl  foun- 
dations  are   complete   the    inspector   must   exercis  juJg' 
ment  in  permitting  the  loading  thereof  until  two    ?''«« 
weeks   have   elapsed   after    ramming.     Concrete  c  '  '''> 
come  to  good   strength  until   it  has  been  kept  ni  '  ™ 
unfrozen   for  twenty-eight  days,   and  even  then  ■  ■  ™ 
an  effect  upon  it  compared  with  the  speed  of  h:ien'08 
in  hot  weather.     The  inspector  must  be  fair  to    '  ^o"' 
tractor  as  well  as  to  the  owner,  and  therefore  he  ;  st  see 
that  the  foundations  are  allowed  to  remain  unload  "«" 
they  are  ready  for  use  without  danger  of  crackir 
inspector  may  permit  the  gradual  loading  of  the  'un 
tions  as  their  aging  progresses,  but  should  exercisf  are 
the  interests  of  the  contractor  to  insure  that  grei  i""  . 
dations   are  not  damaged    by    the    careless    hancig 
machinery. 
South  Bend.  hid.  James  F.  H  «t. 
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)UESTIONS  AND  ANSWERS 


Miij    ior    a    LuucJ    States    patent    lor    jii    clcctricjlly    operated 
;cr   »ill   it   be    necessary    (or   me    to    prepare    drawings    or    can 
the  model   which    I    have    already   built   and    operated    success- 
.u..,  G.  E.  H. 

,    T  invention  should  be  illustrated  by  means  of  a  draw- 

102  ^d  described  with  such  clearness  that  a  person  skilled 

in  t;  art  to  which  it  pertains  can  construct  and  operate 

the  '-vice.    The  strength  of  tiie  patent  lies  wholly  in  the 

ind  the  patent  when   issued  will  be  worthless  or 

according   to   the   wording   of   the   claims.      The 

on  of  the  application  and  wording  of  the  claims 

be  done  by  a  reliable  attorney  familiar  with  such 

!icr  than  by  an  inventor  without  experience  along 

tills  4ie. 


VSlem   doe*  the   split-pole   converter   differ    from    the   standard    sjn- 
ckroos  coHTcrler?  H.  L.  O. 

In.he  standard  synchronous  converter  the  ratio  of  the 

dircc -irrent   voltage   to   the    alternating-current   voltage 

-ally  constant.     Where  it  is  desired  to  vary  the 

-rent  voltage  it  is  customary  to  employ  induction 

;    or    alternating-current    boosters    or    voltage- 

lal  switches  connected  to  taps  in  the  transformer 

In  railway  work  it   is  usual  to  employ  series 

and  to  vary  the  wattless  component  with  the  load. 

ing  the  delivered  alternating-current  voltage  and 

itly  the  direct-current  voltage  at  the  expense  of 

,■  power-factor.     The  split-pole  converter  gives  a 

varying  the  ratio  of  the  direct-current  voltage  to 

lating-current   voltage   by   varying   the   magnetic 

-ibution   only,   thus  doing  the   work   of   induction 

booster  or  other  voltage-varying  device.  The 
ige-varying  device  external  to  the  converter  is  an 

field   rheostat   or   other   field-controlling   device 

■  y  be  operated  manually  or  automatically.     In  the 

■  a  compound  w-inding  responsive  to  the  load  may 
ir  automatic   regulators    responsive    to    voltage. 

converters    are    not    built    except    for    25-cycle 
circii- 


a  600volt,  SOOkw,  direct-current,  six-pole,  compound-wound, 
.  lw»y  generator,  directly  connected  to  a  2200volt  induction 
*  set  runs  in  parallel  with  another  set,  identically  the  same 
^ay,  situated  in  another  substation  about  10  miles  away, 
urrent  circuit-breaker  belonging  to  the  machine  in  question 
WO  amp.  which  is  20  per  cent  overload.  Some  months 
noticed  that  the  brushes  sparked  considerably  at  a  great  deal 
1  load.  This  sparking  gradually  grew  worse,  till  the  brushes 
;tle  at  even   no  load,   and   sparked  badly  at   full   load.      The 

■  kept  perfectly  clean,  and  the  commutator  was  cleaned  daily 
•ig  down  in  addition  to  a  vigorous  wiping  off  during  the 
1  very  small  quantity  of  oil  was  used  to  lubricate  the  com- 
!  ererything  else  was  done  that  could  be  thought  of  to 
'parking,  but  without   avail.     The  brushes   were   set  and  are 

the  point  indicated  by  the  manufacturer  (very  slightly 
center  of  the  shunt-field  poles).  They  are  set  at  exactly 
;nt  as  are  the  brushes   of   the   other  duplicate   machine   men- 

■  which  has  always  commutated    perfectly.      By   way   of   ex- 
brushes  have   been   shifted    forward   and   backward   a   short 

umber  of  times,  but  this  had  no  effect  in  reducing  sparking. 

^  ;ne   after    the    sparking    was    first    noticed,    it    was    discovered 

'  ttree    points   on    the    commutator,    120    deg.    apart,    the    commu- 

^'    -s   were   burnt    and    roughened    for    a    distance    of    little    greater 

"n  1    thickness  of  the  brushes;   that  is,   about  two  and  one-half  bars 

"*    J^^^ed   their   entire    length    at    each    of    three    points    120    deg. 

V*n.  This  condition    continued    and    spread    to    the    adjacent    bars    in 

»n   il  °  '   '^"  "^  "*°"'   '°    prevent   it.      The  coils   attached   to   these 

1  d  f  ""^    ""    ""^"^"■'    heating    nor    anything,    in     fact,    to    indicate 

n   tr  '"''    '°'"^'      ^'    entire    armature    winding    seemed    perfect 

both   h  ""''       ^°'"'    ^'^^    '""^^    showed    up    at    a    number    of    points 

Bntato  *^'    "^^    ''"'    '""''"    ^"^    *'    "^^'^    P'*'**'-      The    com- 

owaj  ground   down   by  holding   scythe    stones   carefully   by    hand 


against  it.  This  was  the  only  method  available  at  the  time.  The 
result  was  a  smooth  commutator,  no  high  mica  and  everything  appar- 
enUy  as  it  should  be.  The  brushes  were  then  carefully  sandpapered  to 
lit  the  commutator.  For  the  first  six  hours  or  so  commutation  was 
sparkless  and  hope  was  entertained  that  the  difficulty  was  overcome, 
but  within  twenty-four  ho'irs  the  same  old  trouble  had  reappeared  and 
steadily  grew  worse.  The  negative  brushes  arced  much  more  than  the 
positive  and  the  negative  brushholder  arm  which  was  at  the  top  of 
the  commutator,  that  is,  the  point  of  the  commutator  farthest  from 
the  floor,  arced  worse  than  the  other  two  negative  holders.  The  spac- 
ing of  the  brush  holders  around  the  commutator  was  checked  and 
found  to  be  correct.  Then  the  brushes  began  to  chatter  badly  and  no 
adjustment  of  the  brush-holder  spring  would  remedy  this.  The  com- 
mutator was  evidently  not  true  and  arrangements  were  made  to  turn 
it  down.  After  this  was  done  and  the  machine  put  into  operaUon 
again  commutation  was  perfect  for  a  day  or  two.  from  no  load  up  to 
the  opening  of  the  breaker.  The  opening  of  the  breaker  due  to  over- 
load occurs  on  an  average  of  from  five  to  forty  times  a  day.  Then 
It  was  noUced  that  the  same  bars  120  deg.  apart  began  to  show  signs 
of  burning  as  before  the  turning.  Sparking  showed  itself  at  about 
half  load  and  grew  worse.  The  positive  brush  holder  first  ahead  of 
the  negative  holder  at  the  top  of  the  commutator  sparked  the  worst. 
The  negative  brushes  sparked  very  little.  The  brushes  in  this  positive 
holder  spit  and  arc  viciously  at  about  two-thirds  load.  This  holder  is 
spaced  absolutely  correctly,  as  it  has  been  checked  several  times.  The 
brushes  are  sandpapered  daily  and  carefully  wiped  and  cleaned.  By 
a  daily  heroic  use  of  sandpaper  on  the  commutator  its  surface  is  kept 
fairly  smooth  and  the  burnt  bars  are  kept  down.  Two  hours  spent 
every  morning  before  the  machine  is  thrown  on  the  line  and  while 
the  commutator  is  cold  produce  a  surface  which  shows  but  the  barest 
trace  of  burnt  bars  in  a  few  spots.  Sparing  use  of  good  oil  for  lubri- 
cation, constant  wiping  during  the  day  and  the  occasional  use  of  coal- 
oil  on  a  rag  to  clean  off  carbon  dust  (which  will  come  off  in  no  other 
way)  produce  upon  shutting  down  at  night  a  commutator  darkly 
stained  and  with  certain  bars  badly  burnt  (always  the  same  bars). 
The  brushes,  by  the  way,  are  the  regular  brushes  furnished  by  the  man- 
ufacturer for  this  equipment.  We  have  considered  the  possibility  of 
a  shorted  coil  and  an  open  one,  but  neither  of  these  fit  the  conditions 
exactly.  An  open  coil  shold  arc  on  no  load  and  a  shorted  coil  should 
heat  up,  neither  of  which  things  occurs.  If  you  can  suggest  a  possible 
cause  for  our  trouble  or  offer  a  remedy  as  yet  untried  you  will 
confer  a  great   favor.  \    p    j^j 

You  will  appreciate  the  fact  that  it  would  be  practically 
impossible  for  a  person  in  New  York  to  form  an  adequate 
opinion  as  to  the  causes  of  trouble  in  a  machine  in  Port- 
land, Ore.,  when  the  person  who  outlines  the  causes  as  he 
sees  them  in  Portland  is  unable  himself  to  locate  the 
trouble.  It  is  evident,  however,  that  the  two  machines 
mentioned  by  you  are  not  identical  in  every  respect  or 
are  not  operated  identically.  It  is  very  probable  that  the 
former  rather  than  the  latter  covers  the  facts.  That  is  to 
say,  the  machine  which  causes  trouble  differs  in  some 
respect  from  the  machine  which  causes  no  trouble.  Taking 
into  consideration  all  of  the  facts  mentioned  by  you,  it 
would  seem  that  the  magnetic  circuits  of  one  machine  are 
not  properly  balanced.  That  is  to  say,  the  three  pairs  of 
poles  are  not  spaced  magnetically  120  mechanical  degrees 
around  the  air-gap.  If  this  is  the  case,  troubles  such  as 
you  describe  would  exist.  We  suggest  that  each  brush 
around  the  commutator  be  insulated  completely  from  its 
holder  and  from  the  outside  circuit.  When  the  machine  is 
separately  excited,  or  excited  by  means  of  one  positive  and 
one  negative  brush,  the  voltage  between  any  positive  and 
any  negative  brush  should  reach  its  proper  value  and  there 
should  be  no  resultant  emf  between  the  three  positive 
brushes  and  no  resultant  emf  between  the  three  negative 
brushes.  Unless  our  guess  is  incorrect,  which  is  not  at  all 
improbable,  you  will  find  a  considerable  voltage  between 
the  brushes  which  should  be  at  equal  potential.  Such  an 
emf  would  produce  a  circulating  current  at  all  loads,  as 
may  be  observed  by  connecting  the  brushes  together 
through  an  ammeter,  but  the  sparking  might  not  become 
evident  except  under  considerable  load,  or  after  the  com- 
mutator had  gradually  become  roughened.  If  an  examina- 
tion reveals  an  emf  the  trouble  caused  thereby  may  be 
minimized  by  shifting  the  individual  brushes  of  each  polar- 
ity until  the  emf  disappears.  The  proper  positions  can  be 
found  by  means  of  a  low-reading  voltmeter  and  the  neces- 
sary shifting  can  be  done  by  changing  the  brush  holders 
or  it  can  be  accomplished  by  means  of  properly  trimming 
the  brushes. 
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FREE  FAN  SERVICE    FOR  THE  SICK. 


The  San  Diego  Consolidated  Gas  &  Electric  Company, 
San  Diego,  Cal.,  has  addressed  a  communication  to  the 
daily  press  of  that  city  announcing  that  during  the  re- 
mainder of  the  summer  the  company  will  place  without 
charge  electric-fan  service  at  the  disposal  of  every  sick 
person  who  is  unable  to  pay  for  the  fan  and  service  and 
whose  sickroom  can  be  reached  from  present  distributing 
lines.  The  conditions  are  that  the  attending  physician  shall 
certify  in  writing  to  the  desirability  of  fan  service  from  a 
medical  standpoint  and  to  the  financial  inability  of  the 
patient,  and  shall  also  notify  the  company  when  the  neces- 
sity for  the  service  has  ceased.  If  the  house  is  not  wired 
the  company  offers  to  run  service  wires  and  install  suffi- 
cient interior  wiring  to  operate  the  fan,  loaning  the  lat- 
ter as  long  as  may  be  necessary. 


DEDICATION  OF  CLUSTER  LIGHTING. 


Farmer  City,  111.,  made  the  commencement  of  cluster 
street  lighting  an  occasion  for  a  celebration  that  attracted 
to  it  a  number  of  visitors  from  neighboring  towns  and  the 
surrounding  country  exceeding  several  times  the  popula- 
tion of  the  town.  The  local  band  paraded  the  town  and 
an  orchestra  furnished  music  from  a  platform  erected  in 
the  main  street,  while  a  neighboring  platform  was  given 
over  to  singing  and  acrobatic  dancing.  The  storekeepers 
had  their  windows  specially  decorated,  one  showing  por- 
traits of  the  mayor  who  commenced  the  electric-lighting 
system,  another  of  the  mayor  who  completed  it,  and  a 
third  of  the  chairman  of  the  Council  electric-light  com- 
mittee. Other  features  consisted  of  wheelbarrow,  one- 
legged,  fat  men's  and  other  races,  greased-pole  climbing. 
tug-of-war,  pie-eating  contest,  parade  in  costume  and  a 
dive  from  a  high  building  to  a  net  stretched  in  the  street 
below.  The  local  paper,  which  pronounced  the  dedication 
of  cluster  lighting  a  success  of  which  the  community 
should  be  proud,  does  not,  however,  mention  the  street 
lighting  beyond  saying  that  it  was  the  occasion  of  the 
celebration. 


WIRING  REGULATIONS  IN  DENVER. 

Under  a  new  Denver  electrical  ordinance  the  published 
rules  of  the  city  electrician  become  a  part  of  the  ordi- 
nance. Under  Mr.  Joseph  F.  Reardon,  who  has  held  that 
position  for  seven  years,  a  remarkable  advance  in  electri- 
cal construction  methods  has  taken' place  in  Denver.  Con- 
duit is  now  required  in  new  and  rewired  work  in  all  classes 
of  buildings  throughout  the  city.  Signs  are  required  to  be 
of  entirely  non-combustible  material.  The  rewiring  of  old 
installations  is  far  more  frequent  than  is  usual  in  Eastern 
cities,  and  the  public's  attitude  toward  the  better  wiring 
construction  is  unusually  favorable. 

Recently  twenty  inspectors  of  the  Denver  Gas  &  Elec- 
tric Company,  under  the  supervision  of  Mr.  Reardon.  cov- 
ered every  building  in  the  city,  noting  particularlv  the 
use  of  brass-shell  sockets  in  kitchens,  baths,  toilets,  base- 
ments and  similar  locations.  Upon  receipt  of  their  reports 
the  city  electrician  issued  warnings  of  the  persona!  hazard 
involved  and  asked  for  the  removal  of  such  sockets  from 
the  reach  of  the  public  or  their  replacement  by  porcelain 
sockets.    Within  a  short  period  over  90  per  cent  have  been 


rt-placed  by  building  owners  or  occupants,  (inly  ab 
cent   refusing. 

.\  new  rule  for  alternating-current  motor  fi 
just  been  made  effective  requiring  three-phase, 
motor  circuits  to  be  figured  at  3  amp  per  horse-j; 
phase.  Running  fuses  must  be  of  a  size  to  pr. 
size  of  wWe,  but  starting  fuses  may  be  25  per  cer 
up  to  50-hp  motors,  and  50  per  cent  greater  ir 
above  50  hp.  It  is  anticipated  that  much  difficult 
from  conflicting  sizes  of  motor  feeders  as  figure 
ferent  competing  contractors  will  be  avoided  air 
never  be  reduced  to  unsafe  sizes.  No.  12  wire  is 
mum  size  allowable   for  motor  feeds. 
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ELECTRICITY  IN  A  COLORADO  HOTl 

Electric  lighting  and  motor  service  play  a  promi*  i)an 
in  the  operation  of  the  Antlers  Hotel,  at  Coloradc  "''•"■- 
Col.      Energy    for   motors    and    lamps    is   supplie 
Colorado  Springs  Light.  Heat  &  Power  Compan; 
an    underground    transformer   and    switchroom.  t 
service  being  wired  for  550  volts  direct  current,  th 
distribution  being  by  no  volts  alternating  curreni 
on   the    two-wire   system.      Three    15-kw   transfoi 
installed  for  the  lighting  service,  the  primary  le: 
connected   to   the   2300-volt   circuits   of  the  centr 
company.     .\  two-panel  lighting  switchboard  is  i  ■ 
nine  main  lighting  switches  being  installed.    Sevei 
power  circuits  are  in  operation,  and  the  energy  coi 
of   the    hotel    is   measured   by    four    recording  vv: 
About  28,600  kw-hours  per  month  is  consumed  by 

The  motor  service  is  handled  by  about  twenty  ■■ 
tors,  ranging  in  size  from  ys  hp  to  25  hp.    Incluc  1 '  :k 
equipment  are  an  ice-cake  cutter,  driven  by  a  ^-1  motor; 
an    18-ton   duplex,  double-acting  Carbondale  refi  eralinj 
machine,  driven  by  a  23-hp  motor;  a  lo-hp  vacuur  :lf:iner, 
5-hp  brine  pump.   3>4-hp  triplex  water-service  pp  ai"! 
numerous  fans.     In  the  hotel  laundry  washers,  (factors 
and  body  ironers  are  group-driven  by  a  25-hp  mol .  an'l  > 
lo-lip  mangle  is  also  in  service.     .Seven  6-lb.  elec  0  irons 
are  in  use  in  the  laundry,  and  two  15-lb.  irons  are    service 
in  the  tailor  shop.       Three  elevators  are  driven  I  miiors 
aggregating  40  hp ;   menu  cards  and  other  statii-T>  3f< 
printed  on  a  private  press,  driven  by  a  34-hp  hit  '>" 
motors  of  the  latter  size  are  employed  in  driving  '■ 
and  buft'ers  in  the  silver  closet,  a  kitchen  fan  ; 
ventilating   fans  in  the  dining  room,  office  and  pi" 
'-g-hp  motor  operates  a  pump  in  connection  with  a ei'Cinc 
fountain  used  at  banquets.     In  the  bakeshop  a  3-   i"'*' 
operates  an  ice  crusher  and  ice-cream  freezer,  tht  reczitig 
process  being  handled  by  brine,  instead  of  ice. 

All  guestrooms  are  lighted  by  from  three  to  f  '  '"f 
sten  lamps  of  the  25-watt  size,  and  in  the  kitche  "i  af^' 
lighting  installation  is  in  service.  An  extensive  ephont 
equipment  is  in  service  in  the  hotel.  A  prominer  teature 
of  the  hotel  service  is  an  elaborate  Turkish-bath  :ablisli- 
ment,  in  which  two  electric  heating  cabinets,  a.'«l«<^'"' 
tub,  blanket  and  equipment  for  the  application  0  various 
high-frequency  currents  to  the  body  are  in  serv  •  "'< 
principal  electric  cabinet  contains  fifty-six  lamps'  "^j 
rating,  with  bulbs  giving  a  graduated  ray.  inclu  ig  ™' 
violet,  yellow  and  orange  light.  Experience  st^'*  ''j'" 
with  the  electric  cabinet  a  temperature  1§f  100  d  ■  f^  ■ 
can  be  attained  in  7  minutes,  while  with  the  ordin:'  ste 
cabinet  at  least   15  minutes  is  required.     ''''"'  '•'■*'"'' 
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tl  electric  cabinet  is  also  much  greater  than  that  of  the 
slim  equipment.  Medical  experts  estimate  that  from  7 
p  cent  to  8  per  cent  more  carbon  dioxide  is  eliminated 
tun  the  blood  with  the  electric  cabinet.  An  extensive 
e»ipnient  of  electric  vibrators  is  in  service  at  the  "Ant- 
It.."  and  in  the  main  lavatory  antiseptic  conditions  are 
nrjntained  by  a  iio-volt  X'ohr  motor-driven  ozonator.  All 
tl  steam-heating  service  of  the  hotel  is  supplied  by  the 
■ 'rado  Springs  Light,  Heat  &  Power  Company. 


ANOVEL  LOAD  DISPATCHER'S  RECORD    BOARD. 


now   record   board   recently   installed   in   the   office   of 
id  dispatcher   of  the   Edi.son    Illuminating   Company 
troit  makes  use  of  several  hundred  miniature  knife 
les  to  represent  the   actual   arrangement  of   the  oil 
ics  in  the  various   stations  operated  under  the  dis- 
r's  direction.      The   circuits   and   bus    arrangements 
■)  rif  generating  stations  and  substations  are  all  faith fullv 
rtfo<luced  on  the  miniature  board,  and  when  the  dispatcher 
iii-r-  a   switch   opened   or   closed   he   records   the  change 
miniature  counterpart  of  the  system.     All  machine 
es.  trunk-line  switches,  tie  switches,  etc.,  are  shown, 
ijh  some  of   the   feeder   switches  have   been   omitted 
these  are  normally  closed  unless  out  on  overload, 
veral  stations  even  the  hook-type  disconnect  switches 
produced   by    miniature    hook    >witche?,    when    these 
i-s  play  a  part  in  transferring  or  rerouting  circuits. 
IIS  purpose  the  Detroit  Edison  Company  also  makes 
jumpers  and  plugs  having  carrying  capacities  equiva- 
■  '   the   regular   bus   and   cable   cross-section.      These 
jacks    and    jumpers    are    reproduced    bv    miniature 
.ind  U-shaped  jumpers  on   the  record  board  so  that 
:isfers  of  circuits  can  be  duplicated.     When   work 
ig  done  on  a   circuit,   the   corresponding  switch   is 
i  on  the  dispatcher's  order  and  tagged  with   a  red 
g  card.     At  the  same  time  a  similar  tag  is  attached 
dispatcher's  little  switch,  guarding  him  against  or- 
this  switch  closed  until  he  has  received  word  from 
111  doing  the  work  that  the  line  is  clear.     Under  no 
:ons  can  any   switch   on  the   system   be   manipulated 
It  the  dispatcher's  instruction, 
record  board  thus  gives  at  all  times  a  graphic  re- 
tion  of  the   system's   arrangement,    and   the   use   of 
-witches  which  are  actually  thrown  into  position  has 
Hind  to  be  much  simpler  and  clearer  than  an  adapta- 
f  painted   switches,   plugs,   etc.     The   little    switch- 
used  are  of  about  the  size  of  the  smallest  porcelain 
•fd  knife  switch  in  use  on   no  volts,  and  more  than 
I   these  tiny  blades  are   employed   in   the   duplication 
oihe  Detroit  company's  system.    Generators,  transformers 
ar,  iither  apparatus  are  indicated  by  the  usual  symbols, 
caes  by  black  lines,  and  the  main  buses  by  copper  strips. 
M(  I.  Bishop  is  chief  operating  engineer  for  the  Detroit 
^— 'fi  Company. 


M  NICIPAL  PLANT  AT  NAPANEE,  ONTARIO,  SOLD 
TO  TOWN'S  ADVANTAGE. 


n  July  25  the  town  of  Napanee,  Ontario,  passed  a 
peer  by-law  by  a  vote  of  408  to  46  disposing  of  the 
mucipal  electric-light  plant  to  the  .Sevmour  Power  & 
El'tric  Company,  Ltd.,  of  Campbellford,  Ont.  The  plant, 
whh  was  installed  in  1906.  contains  two  125-kw.  60-cycle, 
twTphase  generators,  each  of  which  is  belted  to  a  high- 
sP'd  engine.  The  apparatus  is  housed  in  a  substantial 
stce  building  with  concrete  floor  and  roof  and  the  street- 
"i-ing  equipment  consists  of  two  25-light  regulators  with 


a  mixed  system  of  series  inclo.sed  arc  .ind  So-watt  series 
tungsten  lamps.  The  entire  plant  is  in  firsl-class  condition, 
having  been  constructed  in  a  thorough  and  workmanlike 
manner  in  the  first  place  and  afterward  well  maintained. 

In  selling  out  to  the  Seymour  Power  &  Jvlectric  Company 
the  town  of  Napanee  secures  a  twenty-four-hour  service 
instead  of  a  dusk-to-dawn  service  which  previously  ob- 
tained. Moreover,  the  change  will  be  accompanied  by  a 
subsiantial  reduction  in  rates.  The  street  arcs,  for  each 
of  which  the  plant  was  credited  with  or  received  $70  per 
annum,  will  hereafter  be  maintained  at  a  yearly  rate  of 
$55.  The  series  tungsten  lamps  used  for  street  lighting 
will  be  reduced  in  cost  from  $20  each  to  $15  each  per  year. 
The  commercial  and  residence  lighting  schedule  of  rates 
will  be  reduced  from  10  cents  per  kw-hour  to  8  cents  per 
kw-hour  and  meter  rentals  will  be  abolished.  For  those 
who  desire  it  there  will  be  an  alternative  rate  for  residence 
lighting  of  10  cents  a  room  per  month  plus  3  cents  per  kw- 
hour  for  the  energy  consumed.  This  rate  is  somewhat 
similar  to  that  of  the  Hydroelectric  Commission  in  To- 
ronto. The  rates  for  energy  used  by  motors  will  not  ex- 
ceed $25  per  hp-year   for  twenty- four-hour  service. 

From  the  above  it  is  evident  that  the  town  has  been 
benefited  by  the  sale,  and  the  new  rates  should  result  in 
the  expansion  of  industries  now  in  the  town  and  the 
acquisition  of  other  industries.  The  Seymour  Power  Com- 
l)atiy's  44,000-voh  transmission  line  is  now  complete  as 
far  as  Deseronto  and  will  be  extended  to  Napanee,  where 
a  substation  will  be  erected  in  order  to  make  the  necessary 
delivery  of  energy.  The  energy  can  be  delivered  from  the 
company's  stations  at  Campbellford  or  Trenton,  so  that  the 
duplicate  sources  of  supply  will  insure  a  reliable  service 
at  all  times. 


OPERATING  COST  OF  A  GAS-PRODUCER  CENTRAL 
STATION. 

The  operating  experiences  of  small  central  stations  often 
indicate  the  direction  in  which  betterments  can  profitably 
be  made.  Close  figuring  is  generally  necessary  to  turn  the 
income  into  an  amiual  profit  and  the  importance  of  push- 
ing the  commercial  development  of  the  small  company 
can  hardly  be  exaggerated.  A  typical  instance  is  fur- 
nished by  a  central  station  of  75-kw  rating  established  not 
long  ago  in  a  town  of  the  farther  West.  The  plant  con- 
sisted of  a  2300-volt,  three-phase,  60-cycle  Westinghouse 
alternator  belt-driven  by  two  62.5-hp  Olds  engines  oper- 
ating on  Pintsch  gas.  The  apparatus  was  all  housed  in  a 
brick  station  70  ft.  long,  53  ft.  wide  and  12  ft.  high.  The 
gas-producing  equipment  consisted  of  a  Pintsch  generator 
10  ft.  long  and  4.5  ft.  in  diameter,  with  the  usual  auxiliary 

FIRST  COST  OF  75-KW  GAS-PRODUCER  STATION. 

Real  estate S50() 

Building 1 . 1.SO 

Foundations  of  engines  and  generator. .  500 

Eni^nes.  producer,  clutch 7 ,  960 

Freight 800 

Generator.  75  kw i  ,300 

Switchboard .^80 

InstaHing  machinery 500 

Wire   4  ,  700 

Poles 1 ,200 

Transformers 1 ,050 

Line  work 500 

Meters 3,000 

Total $23 ,  540 

vaporizing  and  scrubbing  apparatus.  The  plant  was  pro- 
vided with  a  compressor  for  starting  the  engines  at  l.io  lb. 
air  pressure,  the  compressor  being  driven  by  a  gasoline 
engine.  The  main  engines  were  of  the  horizontal  four- 
cycle center-crank  type,  each  being  equipped  with  a  fly- 
wheel 9  ft.  in  diameter  anrl  weighing  4  tons.  About  5.5 
gal.  of  cooling  water  was   required   per  hp-hour. 
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Anthracite  coal  costing  $6  per  ton  was  burned  in  the 
producer  and  the  heating  value  of  the  resulting  gas  was 
found  to  be  136.2  Ib.-Fahrenheit  thermal  units  per  cubic 
foot.  The  coal  showed  on  analysis  13,620  thermal  units 
per  pound,  85.2  per  cent  fi.xed  carbon,  6.9  per  cent  ash  and 
6.2  per  cent  volatile  matter.  On  a  test  the  plant  produced 
electrical  energy  upon  a  coal  consumption  of  1.71  lb.  per 
kvv-hour.  A  4-kw  belt-driven  exciter  was  also  in  service. 
The  first  cost  of  the  plant  is  shown  in  the  table  on  page  569. 
The  relatively  high  initial  cost  of  a  small  gas-producer 
plant  installed  new  throughout  is  apparent,  the  investment 
per  kilowatt  of  rating  being  about  $214.  The  low  fuel 
consumption  secured,  however,  is  noteworthy,  considering 
the  small  size  of  the  installation. 

OPER.ATINT,      EXPENSES      OF      PRODUCER      STATION      SYSTEM      PER 
MONTH. 


Coal.  22  tons  at  S6. 
Superintendence,  .  . 

Electrician 

Two  engineers.  ... 
Bookkeeper 


All  expenses  of  handling  the  property  were  included  in 
the  above,  with  the  exception  of  fixed  charges.  The  popu- 
lation served  by  the  company  at  the  time  the  figures  were 
made  was  about  3000.  The  revenue  per  month  was  $880, 
of  which  the  company  received  $550  from  the  sale  of 
5000  kw-hours  for  lighting  service  at  a  price  of  11  cents 
per  unit  and  $330  for  the  sale  of  6000  kw-hours  to  motor 
users  at  a  price  of  5.5  cents.  Three-phase  distribution 
was  made  by  the  company,  there  being  about  no  hp  in 
motors  connected  to  the  system.  After  the  expenses  were 
deducted  from  the  earnings  there  remained  a  balance  of 
about  $250  per  month  from  which  to  pay  interest,  taxes, 
depreciation  and  dividends.  The  operating  cost  of  the  sys- 
tem per  kw-hour  sold  was  5.65  cents.  On  the  test  of  the 
plant,  with  conditions  as  favorable  as  possible  under  the 
circumstances,  the  cost  of  production  covering  operating 
expenses  alone  was  5.1   cents. 

The  plant  was  handicapped,  among  other  things,  by  the 
use  of  too  many  small  transformers  on  the  distributing 
system.  The  service  was  also  subject  to  interruptions  on 
account  of  the  inexperience  of  the  early  management.  It 
was  found  that  a  saving  of  $593  per  year  could  be  effected 
by  substituting  fifteen  5-kw  transformers  for  the  existing 
installation  of  35  units  aggregating  75  kw.  With  the 
smaller  units  there  was  a  total  loss  of  54  kw-hours  per 
day  compared  with  25  kw-hours  when  using  the  larger 
equipments.  Other  improvements  made  were  the  utiliza- 
tion of  a  three-wire  secondary  system  of  distribution,  the 
realignment  of  the  poles,  removal  of  wires  from  the  limbs 
of  trees  and  the  installation  of  a  new  line  shaft  permit- 
ting the  operation  of  the  plant  in  units  arranged  accord- 
ing to  the  load,  the  capacity  having  been  increased  by  the 
addition  of  a  new  engine,  generator  and  gas  producer  and 
by  the  substitution  of  four  75-hp  engines  of  the  three- 
cylinder  type  for  the  original  installation.  At  present  the 
plant  is  distributing  hydroelectric  energy  purchased  from 
a  large  wholesaling  company,  finding  this  work  more  profit- 
able than  the  generation  of  its  own  energy  from  the  pro- 
ducer plant. 


FORESTALLING    AN    ISOLATED    PLANT    BY 
CENTRAL-STATION  SERVICE. 


The  problem  of  securing  a  contract  for  central-station 
service  in  a  new  building  to  be  occupied  by  a  number  of 
manufacturing  tenants  is  one  of  considerable  importance 
in  growing  cities.     In  long-established  buildings  devoted  to 


miscellaneous  manufactures  it  is  often  possible  to  :)sti. 
tute    central-station    motor    and    lighting    services    f(  the 
system  in  operation  on  account  of  the  depreciation    the 
plant  and  the  inability  of  the  equipment  to  meet  tl  d^ 
mands  of  an  exacting  clientele  for  continuous  and  in  eas- 
ing service.     New   buildings,   on   the  other  hand,  p  icm 
many  difficulties  on  account  of  the  uncertainty  as    the 
amount  of  power  that  may  be  needed  by  the  tenant  the 
frequent   recommendations   of  architects  on  behalf  .  n: 
independent    installation    of    electric    generating  equi 
and  the  indefinite  cost  of  operation  prior  to  the  est;i: 
ment  of  the  building  on  a  thoroughly  substantial  coin 
cial  basis. 

In  a  representative  instance  where  a  proposed  is  it. 
plant  was  forestalled  by  aggressive  central-station  s, 
the  building  was  located  near  the  mercantile  center 
important   city   and   was   designed   to   be   occupied 
owners,  miscellaneous  manufacturers  and  retail  ston 
was  determined  that  about  300  hp  would  be  requiii 
boilers  for  heating  and  power  purposes,  about  two-  • 
of  this  capacity  being  needed  for  power  alone.    Fro 
limited  data  available  it  was  estimated  that  two  gene 
of  50-kw  and  150-kw  rating  would  be  needed  to  f  .. 
energy  for  both  lighting  and  motor  service.    Coal  fo  h 
beating  and  power  service  cost  $4.2^  per  ton,  and  wat  ■ 
to  be  purchased  from  the  city  mains.    In  order  to  tre 
isolated  plant  fairly  a  load-factor  of  about  65  per  cei 
assumed  for  the  installation,  although  this  was  som 
higher  than  was  common  for  installations  of  this  cha 
in  the  community  served  by  the  company.    An  operat 
ten   hours  per  day   and   twenty-five  days  per  mont 
assumed. 

The  estimated  cost  of  the  plant  is  shown  by  the  I 
which   follow: 


1 50-kw  engine  and  generator 

50-kw  engine  and  generator 

Foundations 

200-hp  boiler  and  settings 

Switchboard 

Feed-water  pumps  and  heater 

Wiring  switchboard  and  connecting  generators. 

Piping  for  engines,  putnps,  etc 

Extra  cost  ot*  staclc  for  power  purposes 

Cost  of  meters  for  tenants'  service 

Total 


The  estimated  fixed  and  operating  costs  of  the  pla 
year  are  given  below : 

,  FIXED   CHARGES   ON    ISOLATED   PLANT. 


Interest,  5  per  cent .(■,'* 

Depreciation  and  obsolescence,  5  per  cent '  ■ ;. 

Taxes  and  insurance,  1  per  cent toff 

Repairs  and  renewals,  4  per  cent '** 

Total M*'" 

OPERATING  COST   OF   ISOLATED   PLANT. 

Labor  (engineer.  $20;  fireman,  $15) ''  ; 

Coal,  at  S4.2S  per  ton * 

Water 

Oil,  waste,  packing,  boiler  compound 

Tools ,,         ,; 

Removal  of  ashes jj|r,j 

Lamp  renewals .j'oo 

Testing  and  adjusting  30  meters jjoo 

Overtime  electric  energy  purchased. jjjjo 

Superintendence  and  clerical  work _— 

Total  expense  ot  isolated  plant  per  year *"  _1- 

Total -  ' 

(Energy  being  sold  to  tenants  by  owners.) 

The  estimated  cost  of  operating  the  building  by  C'  raj 
station  service,  leaving  the  heating  to  the  owners,  is  3^ 
in  the  table  on  the  following  page.  ^  . 

Central-station  service  was  therefore  installed,  ^"  °|,  ^ 
mated  annual  saving  by  its  use  being  $621.    In  additi' 
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coiiiny  made  the  important  point  that  the  services  of  its 
engeering  department  were  worth  at  least  $250  per  year 
to  IS  owners  of  the  manufacturing  building.  The  point 
was'niphasized  that  in  the  case  of  a  private  plant  this  item 
woil  include  such  matters  as  indicating  the  engines,  test- 
in?  lotors  throughout  the  building,  offering  expert  advice 

>-^iler  economies  and  tendering  assistance  in  rela- 
the   various   problems    which    frequently "  arise    in 

,s  of  this  character.  Similar  problems,  with  the 
exoiion  of  the  engine   test,  arise   when  energy   is  pur- 

GOS^  CENTRAL-STATION    SERVICE,   INCLUDING    HEATING   BY 
!  OWNERS. 


REVOLUTIONIZING     THE    BUILDING    TRADE    IN 
DENVER. 


L-«>t  2.4  cents  per  kw-hour $7,020.00 

vue     1.004.IS 

.;  at  $4.25  per  ton 1,35S.7.S 

:    ; 624. OU 

60.00 

20.00 

■r  .-■  ripctnc  motor  and  li^ihting  service 45  7 .  ot) 

jTotal $10,541.50 


chaid  from  an  outside  source.  The  energy  consumption 
in  n,st  factories  gradually  increases,  due  to  many  causes, 
suclas  the  installation  of  additional  machinery,  changed 

'5   of  manufacture,    increased    speed    of   machines, 

machinery  or  shafting  and  other  causes.     Where 

-  sold  by  meter  this  increase  is  recorded,  and   fre- 

quer^i  complaints  due  to  ignorance  of  the  cause  arise  on 

the  irt  of  the    consumer.      The    central-station    officers 

ut  that  on  account  of  the  company's  wide  experi- 

1    complaints   could    be    better    handled    by    their 

::on,  with  satisfactory  adjustment  of  any  difficul- 

ig  between  the  landlord  and  the  tenant  in  the  sub- 

iectricity. 

.\r  .cr  item  which  was  not  taken  into  consideration  in 

figur  g  the  cost  of  service  by  a  private  plant  was  the  cost 

"♦'  ^  '„'v   lost    in    the    distributing    mains    and    meters 

:t  the  building.     W'itli  central-station   service  the 

jst  in  meters  and  transmission  costs  the  landlord 

is  only  the  energy  passing  through  the  meters  is 

With  a  private  plant  the  losses  have  a  direct 

the  coal  consumption,  the  estimated  cost  being 

year. 

•rable  emphasis  was  also  laid  upon  the  cost  of 
supentendence  and  clerical  work  in  the  case  of  operating 
the  ivate  plant.  This  would  cover  such  duties  as  the 
of  coal,  oil  and  other  engine-room  supplies,  read- 
;ts'  meters,  figuring  bills,  keeping  account  of  the 
—  power  generators  and  many  other  items  attendant 
aponhe  use  of  a  power  plant.  The  generation  of  power 
u  or  of  the  minor  details  in  the  operation  of  a  factory 
Iwildfr,  and  the  time  of  the  executive  officials  can  be  bet- 
ter s  nt  along  lines  of  increased  sales,  cheaper  production 
or  it -cased  output  than  in  dealing  with  technical  power 
qtiesf.ns. 

In  pplying  central-station  service  the  company  installed 
*n  n  essary  meters  and  wiring  on  the  consumers'  prem- 
ises, -ranged  to  test  the  meters  regularly  and  to  send  an 
■statement  of  the  monthly  readings  to  the  owner 
Ming  to  enable  him  to  base  his  charges  for  energy 
"he  tenants  thereon.  The  owner  was  only  required 
to  pi  for  the  total  energy  consumption  of  the  property 
as  incated  by  the  sum  of  all  the  meter  readings,  this  be- 
ing t  same  as  for  one  customer  with  the  equivalent  total 
consviption  of  electrical  energy.  Under  the  central- 
static  contract  the  building  is  furnished  with  all  carbon 
incanjscent  lamps  for  the  first  installation  and  renewals 
free  charge,  and  tungsten  lamps  are  sold  to  tenants  for 
'Ms  tlin  they  can  be  purchased  outside  by  private  plants. 
In  th  awarding  of  the  contract  to  the  central  station  these 
iwpount  considerations  naturallv  carried  no  small  amount 
of  w^ht. 


By  R.  B.  Mateer. 

Heretofore  when  a  new  structure  was  planned  in  Den- 
ver, Col.,  and  contracts  were  let  the  first  move  of  the  con- 
tractor was  to  get  into  touch  with  others  of  his  trade  or 


Fig.    1  —  Hoist    at    New    Federal    Building. 

with  machinery  houses  and  either  rent  or  purchase  steam- 
operated  machinery,  such  as  concrete  mixers,  hoisting  en- 
gines, etc.  Several  years  ago  some  large  warehouses  of 
the  slow-burning  type  were  under  construction,  and  after 
some  efTort  the  contractor  was  persuaded  to  purchase  a 
small  Chattanooga  hoist  and  a  small  saw  for  the  cutting 
of  all  large  timbers.  The  machines  were  equipped  with 
small  motors  of  3  hp  and  5  hp  respectively. 

Realizing  the  advantages  accruing  through  one  installa- 
tion, a  strenuous  campaign  among  Denver  contractors  by 
personal  solicitation  and  literature,  resulted  in  others 
exhibiting  some  interest  in  the  new  and  intelligent  way  of 
handling  building  material.  To-day  several  large  build- 
ings are  completed  and  others  are  in  various  stages  of  con- 
struction upon  which  all  material  was  and  is  handled  with 
motor-operated    machinery.      The   new   Chamber   of    Com- 


Flg.   2— Hoist   for   Concrete   at   Shubert   Theater. 

merce  and  the  twelve-story  Foster  Building,  for  office  pur- 
poses, were  completed  without  the  use  of  steam-operated 
machines.  The  concrete  mixers,  hoists  and  pumps  were 
operated  with  direct-current  motors  supplied  with  energy 
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troni    the   circuits   of   the   Denver   Gas   &    Electric    Light 
(.'(inipany. 

At  the  new  Federal  Building,  now  under  construction,  a 
tu(.-druni  hoist,  manufactured  by  the  Leyner  Engineering 
(  (iiuiKinv.  of  Denver,  is  direct-connected  to  a   20-hp.  500- 


RECENT  TESTS  OF  THE  COST  OF  ELECTRl 
COOKING. 


Fig.   3 — Combination    Hoist  and   Concrete    IVIixer. 

vok  Xorthern  motor.  As  the  building  is  constructed  of 
Colorado  white  marble  no  steam,  smoke  or  soot  was  de- 
sired around  the  new  structure.  The  new  Shubert  Thea- 
ter and  office  building  is  rapidly  nearly  completion  and 
central-station  service  operates  the  motors  used  for  the 
driving  of  the  contractor's  machinery.  Fig.  2  shows  the 
15-hp,  single-phase.  220- volt  Wagner  motor  used  to  oper- 
ate the  concrete  mixer.  All  concrete  used  in  the  building 
for  tloors,  etc..  is  mixed  and  deposited  in  buckets,  which  are 
rapidlv  hoisted  to  the  upper  floors  by  means  of  the  lo-hp 
hoist  shown  in  Fig.  3.  This  hoist  was  built  by  the  con- 
tractors and  has  proved  very  satisfactory.  The  forms 
upon  which  the  concrete  was  poured  were  built  on  the 
premises.  Instead  of  many  carpenters  a  small  6-hp  direct- 
current  motor  belted  to  a  saw  supplied  those  assembling 
forms  with  the  necessary  cut  timber  as  rapidly  as  it  could 
be  used. 

F.lectricitv   for  contractors"  machinery  is   to-day   revolu- 


In  connection  with  the  installation  of  an  electric  i  gf 
in  the  residence  of  Mr.  Charles  H.  Williams,  general  .n- 
ager  of  the  Northern  Colorado  Power  Company,  De  er, 
the  owner  recently  made  a  thorough  study  of  the  co  of 
L-lectric  cooking  for  a  family  of  six  persons  for  a  p^od 
of  ten  days.  Energy  was  supplied  from  the  comnieia! 
circuits  of  the  Denver  Gas  &  Electric  Light  Compv 
riie  range  used  was  an  equipment  manufactured  b>h 
Simplex  Electric  Manufacturing  Company,  of  Cambr,'t 
-Mass.,  the  size  being  the  company's  No.  6.  The  range  a 
wound  for  220-volt  service  and  contained  two  iG-ampiin 
three  20-amp  switches  controlling  corresponding  l«!i, 
and   stove  circuits. 

In  the  table  which  is  printed  below  are  given  the  ch  . 
ter  of  meal,  materials  cooked,  maximum  demand  in    . 
watts,   consumption    of   energy    in    kw-hours  and  coslu' 
iiieal.  the  data  commencing  with  the  installation  of  the  •. 
trie  range.     The  cost  of  electrical  energy  is  figured 
cents  per  kw-hour.     No  previous  experience  had  beei,  j 
with  electric  cooking.    Records  were  taken  by  a  pen-re  r 
ing  wattmeter  which  was  carefully  calibrated  with  a  . 
strument  of  precision.     Much  care  was  taken  to  kee 
range  absolutely  free  from  dirt  during  the  progress  c 
cooking    tests. 

COST   OF  ELECTRIC   COOKING,  FAMILY   OF  SIX,  AT  5  CE^ 
PER   KW-HOUR.. 


Materials  Cooked  by  Electric  Range. 


5  lb.  roast  lamb;  baked  white  and 
sweet  potatoes;  baked  rice  pudding 

Oatmeal;  baked  apples.  8;  coffee.. 

Stewed    pranes;    tea;    potatoes    f' 


Dinner,  . 
Breakfast. 

Lunch. 

Dinner.    . 


haddi 


Warming     potatoes; 

armed ;  tea 

5.5  lb.  veal  roast;  baked  sweet  pota- 
toes; 10  baked  apples;  baked  Irish 

potatoes 

Cooking  oatmeal 

Warming  oatmeal; coffee 

Testing    oven,    raising    temperatu 
om  cold  to  hot 


ewing  4.5-lb.  chicken;  boiled  pota 

toes;  toast 

Baked   apples.    8;     oatmeal;   coffee; 

baking  bread ;  stewing  prunes . 
Boiled    potatoes;    coffee;    ,1-lb.    pot 

roast 

Warming  coffee;  laundress  2  p.  m     -  . 
Boiled  sweet  potatoes;  baked  pota 

toes ;  baked  combread 


Demand 
in  KUo- 
watts. 


2.4 
2.24 

0.6 

2.46 

2.2 


.2.08 
2.6 


Coffee;  oatmeal 

Beef  stew;  carrots;  potatoes;  prune 

stew.. . 

Baked  apples ;  oatmeal 

Warming  meat  and  coffee 

Baking  three  loaves  graham  bread     . 


Chicken  stew,  4.5  1b.;  cranberries.  1 

qt. ;  potatoes,  boiled  (6  large) 

Baked  apples;  oatmeal;  coffee 

Warming  meat ;  coffee 

Meat  pie ;  potatoes  boiled 

Oatmeal;  coffee 


Warming  meat;  coffee;  potatoes  for 
yeast 

Baked  finnan  haddie;  boiled  potatoes 
baked  apple,  cream  sauce 

Baked  apple ;  oatmeal ;  coffee 


4.3S 
0.47 
O.SS 


3  20 

3.15 
O.I 

2.75 

0.55 

2.5 
2.55 
0.7 
1.35 


Fig.  4— Motor 


Cutting  Lumber  for 


:.  Experience  showed  that  some  energy  was  lost  by  c  '^-^ 

ing  from  one  heat  to  another  in  order  to  regulate  thi  ei^^ 

lionizing    the   building   trade   in    Denver.      Even    the   large  perature  properly.     It  was   found  that  after  the  ove  ^^^^ 

stones  used  in  the  new  Episcopal  Cathedral  were  sawed  and  once  heated  baking  could  be  done  at  small  cost.         ^^j^ 

tlien  finished  prior  to  being  put  in  place  by  means  of  elec-  the  cost  of  electric  cooking  varied  from  3  cents   0      - 

trically  operated  machinery  which  was  erected  on  adjoin-  per  day  per  person  upon   the  basis  of  the  abo\e 

ing  property.  kw-hour. 
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ILlS  AND    RECORD    SYSTEM    OF    THE     NEW 
YORK  EDISON  COMPANY. 


In  a  usiness  supplying  lliousands  of  customers,  aggre- 

ling  millions  of  dollars  a  year  and  requiring  a  clerical 

ree  c  ioo  people  to  handle   its  bookkeeping,  the   Xew 

irk  llison   Company   has   applied   a   system   which    for 

senccit  duplication   is  second  to  none.     Only  one   item 

.  '    .    intricacies  of  the  transactions  of  this  electric- 

iipany  is  kept  in  duplicate — that  of  the  meter 

lich  in  addition  to  being  entered  on  the  ledger 

in  the  meter  record.     From  the  time  the  first 

•.ikon,  through  all  the  channels  of  the  bookkeep- 

crks'  and   collectors"   departments   to   the   final 

iient  of  the  payment  of  the  bill,  no  other  item 

•  1  in   the  company's   records.     Even   with   this 

ere  are  great  stacks  of  old  reoords  which  liter- 

housands  of  feet  of  floor  space  in  the  various 

the  company. 

elimination  of  duplication  of  records  there  is 
or  which  enters  largely  in  the  company's  book- 
■thods.  Mechanical  devices  are  used  exclu- 
eping  the  statistical  records,  and  mechanical 
ind  mailing  machines  are  used  in  sending  the 
customers.  It  is  the  combination  of  the  sim- 
record  keeping  with  the  adaptation  of  the 
teatures  that  makes  it  possible  for  the  Edison 
handle   its  business   with   the   dispatch   that   it 

.  IS  a  brief  outline  of  the  company's  method  of 
records  and  collecting  its  bills:  .\s  soon  as 
is  signed  a  connection  order  is  made  out  and 

■  estigation  of  service  conditions  is  sent  to  the 
department,  whose  men  set  the  meter.  The 
departiTient  makes  out  a  charge  slip  for  the 
slip  is  made  in  duplicate  and  the  copy  is  sent 
■,i  nf  receipts,  which  makes  its  own  record,  to 
I  binder.  The  duplicate  is  then  sent  to  the 
who  enters   it   on   his   ledger  and   opens   the 

'I.  :1   'fgular  trip  day  the  meter  i?  read  by  the  meter 


I  he  bookkeeper  compares  the  bill  clerk's  extensions  with 
his  own  ledger  extensions,  and  if  all  the  figures  are  found 
correct  the  bill  is  sent  to  the  tabulating  desk,  where  the 
statistical  records  are  taken  from  it.  It  is  here  that  the 
first   mechanical   devices  are    used.      Cards    of    diflferent 
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Fig.    2 — New    York    Edison    Statistical    Card. 

colors,  known  as  the  "bookkeeper's  card"  and  the  "statis- 
tical card."  are  punched  with  the  necessary  information. 
The  bookkeepers'  cards  go  through  the  sorting  machine, 
which  separates  them  in  ledger  and  folio  order.  The  total 
amount  of  energy  sold  and  bills  rendered  for  each  ledger 
subdivided  into  totals  for  each  100  folios  is  obtained  through 
this  cartl.  Fig.  2  shows  an  .\iigust  bill  for  $39.31  entered 
in  Ledger  51,  folio  180.  The  energy  consumption  is 
4100  kw-hours  and  is  subject  to  a  second  rate,  241.6  kw 
being  billed  at  10  cents  and  the  balance  at  9  cents.  This 
makes  it  possible  to  balance  the  ledgers  in  a  very  short 
time  after  all  the  entries  have  been  made  for  the  month. 

Through  the  statistical  card  are  obtained  the  total  num- 
ber of  meters  on  which  bills  have  been  rendered;  the 
monthly  consumption  of  energy;  the  monthly  amount  of 
bills  rendered  under  the  various  rates;  the  percentage  that 
each  rate  bears  to  the  total  amount  of  bills  rendered ;  the 
average  price  of  income  per  kvv-hour  under  each  rate;  the 
average  price  of  income  per  kw-hour  for  the  total  amount 
of  bills  rendered;  the  percentage  of  increase  over  the  cor- 
responding months  of  the  previous  year,  and  the  percentage 
of  increase  over  the  number  of  elapsed  months  during  the 
vear.      The   svstem   was   of   great   value   in    obtaining   data 


Fig.    1 — Sorting    Machine. 


Fig.    3 — Sorting    Machine. 


«er,khos€  report  goes  to  the  bookkeeper.     The  book-  by   which   the  company   ascertained   the  effects   of   various 

fper  Jniputes   the    consumption    of    energy,    enters    the  rates    on    the    annual 'income    and    assisted    materially    in 

e  01  he   reading   in   his    ledger   and    extends    the    bill.  adopting  the    rate   which   went   into   effect   on   July   I. 
«  mer  record  is  then  sent  to  the  bill  clerk,  who  after  After    bookkeepers'    and    statistical    cards    have    been 

">g  IS  extensions  retui-ns  the  bill  to  the  bookkeeper,  punched,    the   bill    is   mailed    to    the   customer   and   under 
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ordinary  circumstances  is  received  from  two  to  four  days 
after  the  meter  has  been  read.  The  stub  of  the  bill,  which 
has  been  detached,  is  kept  as  a  collection  record,  and  ten 
days  after  the  bill  has  been  mailed,  unless  payment  be 
made  sooner,  the  first  call  is  made  by  the  collector.  As 
soon  as  payment  has  been  made,  either  to  the  collector,  by 
mail  or  through  one  of  the  district  offices,  it  is  posted  on 
the  ledger  within  the  working  day.  The  working  day  is 
from  noon  to  noon.  No  cash  received  is  allowed  to  re- 
main unposted  over  this  period. 

The  bills  are  sent  out  by  the  mailing  department,  which 
uses  an  automatic  sealing  and  stamping  machine  for  clos- 
ing the  envelopes  and  affi.xing  a  stamp.  Envelopes  with 
transparent  fronts  are  used,  the  bills  being  addressed  on 
the  addressograph  before  they  are  sent  to  the  bilj  clerk 
for  the  extensions.  The  New  York  Edison  Company  ren- 
ders bills  on  112,000  meters  in  the  city,  and  to  keep  the 
records  there  are  fifty-four  bookkeepers,  sixteen  bill 
clerks  and  hundreds  of  clerks  to  handle  the  miscellaneous 
work  of  the  department.  Thirty-seven  meter  readers  are 
required  to  keep  track  of  the  consumption  of  energy  as 
shown  on  these  thousands  of  meters. 


THE   TESTING   OF  CUSTOMERS'  METERS. 


The  committee  on  meters  of  the  Ohio  Electric  Light 
Association,  composed  of  Messrs.  John  Gilmartin,  chair- 
man; O.  H.  Hutchings  and  J.  T.  Kermode,  presented  its 
report  on  meter  practice  before  the  Cedar  Point  convention 
of  July  25-28,  covering  the  several  topics  of  the  importance 
of  testing,  proper  intervals  for  tests,  tabulation  of  results, 
definition  of  accuracy,  accuracy  data,  jewel  data,  flat-rate 
controllers,  etc. 

While  shop  tests  are  necessary  in  order  to  put  a  meter 
in  good  working  condition,  said  the  report,  experience  has 
shown  that  meters  do  not  always  maintain  their  accuracy 
during  transportatiort  and  erection,  so  that  installation 
tests  and  inspections  are  advisable.  Other  factors  which 
affect  meter  accuracy  in  service  are  vibration,  moisture, 
changes  in  temperature,  stray  fields,  short-circuits,  varying 
voltages  and  varying  wave-forms.  To  minimize  these  er- 
rors, especially  where  commutator-type  meters  are  used, 
installation  tests  are  necessary  to  adjust  the  meter  to  meet 
the  conditions  under  which  it  is  expected  to  operate. 
Meters  have  a  natural  tendency  to  run  slow,  but  some- 
times, through  accident  or  changes  in  their  immediate 
vicinity,  a  meter  will  run  fast.  Therefore,  periodic  tests 
assist  in  maintaining  the  accuracy  of  meters,  bringing  the 
company  revenue  that  would  otherwise  escape,  and,  in 
addition,  indicate  the  honesty  of  intention  of  the  company 
toward  its  customers.  For  such  tests  rotating  standards 
are,  in  the  committee's  opinion,  best  adapted,  because  of 
their  simplicity  of  connection,  direct  reading  and  lower 
cost  of  calibration. 

Investigations  have  shown  that  the  losses  in  revenue 
due  to  the  average  inaccuracy  of  meters  are  much  in  excess 
of  the  expenditure  required  to  carry  on  this  work  in  a 
satisfactory  manner.  Considering  individual  aonsumers 
whose  yearly  bills  are  $50,  $100,  $500  and  $1,000,  and  as- 
suming their  meters  to  be  only  i  per  cent  slow,  the  losses 
would  be,  respectively,  50  cents,  $1,  $5  and  $10  yearly. 
As  the  cost  of  testing  meters  would  probably  not  exceed 
50  cents  to  75  cents  per  test,  it  is  evident  that  meter  testing 
's  a  source  of  revenue  to  the  company  besides  a  matter  of 
simple  justice  to  the  customer. 

The  committee  recommends  the  accompanying  test  inter- 
vals as  the  minimum  for  good  practice. 

The  results  of  all  tests  should  be  tabulated  and  averaged 
so  that  the  company  may  have  reliable  data  at  hand  in 
case  of  controversy  with  customers  or  in  dealing  with 
supervising  authorities.    These  data  will  also  indicate  how 


much  revenue  is  being  lost  due  to  slow  meters,  howiuch 
money  should  be  spent  on  the  meters  and  the  best  ■  y  to 
spend  it.  It  is  therefore  strongly  urged  that  even:om- 
pany  testing  meters  should  total  and  average  its  res  s  at 


INTERVALS    FOR    METER   TESTS. 


Commutator  Meters 

110-220-volt 

110-220-volt 

110-200- volt 

110-220-volt 

110-220-volt 

SOO-volt 

SOO-volt. 

S00-^olt 

Induction  Meters; 

Single-phase 

Single-phase 

Single-phase 

Single-phase 

Polvphase 

Polyphase 

Pol>'phase 


S20  or  less 
$20  to  SSO 
$50  to  $200 
$200  to  $500 
Very  large 

Up  to  $200 

$200  to  $500 

Over  $500 

$50  or  less 
$50  to  $200 
$200  to  $500 
Over  $500 


•Ycarl- 
9  monti 
6  mont: 

3  montl 
Specia 

4  montl 
2  montf 

Specia; 

2  year 
1  yea- 

6  montl 
Specia 
Yearl: 

6  mont< 
Specia 


least  once  a  year.     In  tabulating  such  tests  it  is  ne('s 
to   divide   them   into   groups   according   to   the  purp      i 
the  test.      For   example,   from   the  viewpoint  of  re  m  :s 
with  the  consumers,  it  would  be  desirable  to  grouj  r  u. 
rately   all   tests  made   on   consumers'   complaints  0    ch 
bills  so  that  it  may  be  known  what  percentage  0     r- 
plaints  are  justified  by  fast  meters.    Again,  from  tht 
point  of  meter  operation  it  would  be  advisable  to  t; ; 
separately  the  tests  made  on  each  make  of  meter  : 
the   results  can   be  compared  to  show  which  make 
best  results. 

For  definitions  and  data  on  average  accuracy  th^ 
mittee   referred   to  and   quoted   the   reports  of  the  .1. 
committee  of  the  National  Electric  Light  Associatii  !fie 
New  York  Public  Service  Commission  tests,  etc. 

METER  JEWELS. 

If  the  jewel  bearing  becomes  worn  and  rough  theit'pr 
will  run  slow.  To  show  the  magnitude  of  this  effec  here 
are  given  below  the  results  of  tests  made  by  an  Chi  :om- 
pany  on  700  meters  having  good  sapphire  jewels  a  TM 
other  meters  in  which  the  jewels  had  become  worn  The 
meters  were  of  the  copper-disk  commutator  type  a  the 
test  intervals  and  other  conditions  were  approximat  I'le 
same,  so  that  the  comparison  shows  the  jewel  effet  )nlv, 
the  meters  being  identical  otherwise: 


Meters  having  good  jewels. 
Meters  having  wortl  jewels.. 


Number 

of 
Meters. 


Average 

Accuracy 

5  per  Cent 

Load. 


S2.8 
52.4 


Average 
Accuracy 
Full  Load. 


98.6 
94.0 


lOU 
1   if 

Ci  until 
5    C<nl 


General  dissatisfaction  with  the  sapphire  jewel  1 
suited  in  the  development  of  the  diamond  jewel  b 
which   is   a   very   great   improvement.     The  value 
diamond  jewel  is  shown  by  a  tabulation  given  on  ps 
on  the  life  of  500  sapphire  and  500  diamond  jewel  be 
expressed  in  revolutions  of  the  meter  shaft.    The  en: 
the  columns  show  the  percentage  of  the  jewels  foi 
fective   at   the   number    of   shaft   turns   indicated 
column  headings,  which  are  given  in  thousands  of 
tions. 

For  example,  in  the  first  column  it  is  shown  1 
200,000  shaft  turns  10.2  per  cent  of  the  sapphire 
had  become  defective,  although  none  of  the  dia 
In  the  fifth  column,  after  1,000.000  shaft  turns,  & 
cent  of  the  sapphires  had  become  defective  and  0 
per  cent  of  the  diamonds. 


.t  at 
weis 

jnds. 
per 
'  4.2 
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Vny  companies  still  have  copper-disk  commutator 
tietis  in  service,  but  it  is  recommended  that  diamond 
jews  be  installed  in  all  copper-disk  meters  unless  the 
revi'ue  from  such  a  meter  is  less  than  $15  a  year.  In 
alutnum-disk  meters  the  sapphire  jewels  last  longer,  and 
the  laccuracy  when  they  become  worn  is  not  so  great. 


200 

400 

M.6 
.7 

600 

IS. 4 

2. 

800 

59.8 
3.6 

1000 

2000 

4000 

6000 

98.7 
20.0 

8000 

10.000 

15,000 

10.2 

69.7 
4.2 

90.0 
7.4 

98.0 
12.3 

100.0 
29.3 

43.0 

il    2 

inittee  is  therefore  not  prepared  to  give  a  definite 
iiv..-  ucndation  here,  except  that  diamond  jewels  should 
be  ft  in  the  more  important  meters. 

\  EXCESS  DEMAND  INDICATORS. 

T|  excess  demand  indicator  is  a  device  designed   for 

in!e;;pting   the   service    when    the    consumer    exceeds    a 

specified  in  his  contract.     An  adjustment  permits 

itig  device  to  be  set  for  any  desired  load.     Corre- 

e  with  companies  having  several  indicators  in  use 

.It  the  repair  and  removal  cost  has  been  very  small, 

;  in  general  they  have  given  satisfactory  results. 

.\.cature  reported  by  one  company  is  that,  if  the  indi- 

cato><  set  for  100  watts  and  a  500-watt  iron  is  connected 

I.  the  vibration   of  the  contact   is   so   rapid   that 

energy  to  heat  the  iron  is  permitted  to  flow.    An- 

ipany  reports  that,  when   installed  on  a  porch  or 

places  where  the  temperature  is  low,  the  oil  in 

congeals,  preventing  the  satisfactory  operation  of 

the  :itch. 

Tt  voltage  drop  in  some  indicators  is  also  too  high,  which 

v,,c    ...,.(j  complaints  of  poor  light  from  consumers.     One 

reports  from  2  volts  to  5  volts  drop.    Tests  made 

mmittee  on  a  lo-amp,  no-volt,  60-cycle  indicator 

ihuv.i  that  with  no  volts  on  the  line  side  the  pressure  on 

the  ^nsumer's  side  of  the  indicator  was  104  volts,  or  a 

'  volts.  This  drop  is  about  one-half  ohmic.    A  meter 

same  conditions  would  not  give  over  one-half  volt 

\nother  test  by   the  committee   showed  that   if   a 

10-ap.    iio-volt   indicator   was    adjusted   to    trip   at   220 

watt^nd  then  iioo  watts  load  was  thrown  on,  the  vibrator 

•  iirk  rapidly  enough  to  allow  an  average  of  450 

65  volts  to  be  delivered  to  the  load.     A   lo-amp 

■   was  short-circuited  twice,  blowing  30-amp  fuses 

in  aitroximately  one  second,  and  sustained  no  apparent 
iti'm 

Tf  report  of  the  meter  committee  was  supplemented 
by  i  varied  exhibit  of  meters  and  testing  devices  and 
methJs  in  the  convention  hall. 

Discussion. 
Iiv:i5cussing  the  committee's  report  Mr.  \V.  L.  Cook,  of 
Colttbus,  Ohio,  raised  objection  to  the  testing  of  meters 
on  t>  customer's  premises,  declaring  that   in  such  cases 
'ard  test  meter  is  subject  to  the  same  errors,  due 
mg,  variations  in  voltage,   frequency,   stray  field, 
hat   the  customer's    instruments   may   be   wrongly 
calibited.    The  difficult  conditions  under  which  customers' 
'"'''<'    must  usually  be  tested  on   the  premises  also  cause 
.  of  the  work  and  prevent  the  degree  of  accuracy 
'1  be  obtained  in  a  well-equipped  laboratory,  where 
;^rs   are   tested    under    identical    conditions.      Most 
elect:  companies  will  not  permit  their  representatives  to 
?'ve  itormr.tion  to  the  public,  and  when  a  meter  tester  is 
asketby  the  customer  regarding  his  meter's  accuracy  the 
'ndelne  answer  given,  said  Mr.  Cook,  is  sure  to  create 
aissa(5 taction  and  suspicion  that  the  meter  is  registering 
wrorly.     The  publication   of   meter-accuracy   data   show- 
ing li  small  per  cent  of  meters  tested  and  found  in  error 
woul  according  to  Mr.'  Cook,  do  much  more  harm  than 


good,  since  each  dissatisfied  customer  would  at  once  form 
the  notion  that  his  own  meter  was  one  of  the  few  erring 
instruments.  For  this  reason  the  use  of  meter-accuracy 
tabulations  in  controversies  with  customers  is  without 
effect  or  conviction  upon  the  consumer,  who  at  once  as- 
sumes that  the  company  is  trying  to  evade  iiis  complaint. 
Mr.  Cook  suggested  that  laboratory  tests  of  meters  would 
also  be  found  much  less  expensive  than  tests  on  the  cus- 
tomer's premises. 

Mr.  R.  S.  Graves,  of  Schenectady,  N.  Y.,  said  that  in 
his  estimation  the  customer's  test  approaches  most  nearly 
to  giving  correct  settings,  in  spite  of  varying  conditions, 
moisture,  vibration,  etc.  Mr.  G.  R.  Smith,  of  the  New 
York  Edison  Company,  reported  that  special  four-pole 
meters  have  been  used  on  switchboards  in  New  York  City 
where  the  presence  of  stray  fields  is  suspected.  Meter  tests 
there  are  made  on  the  customer's  installation,  and  the 
customer  is  invited  to  have  his  own  expert  or  engineer 
present  at  the  time  specified  in  a  notice  sent  out.  In  many 
cases,  he  said,  the  expense  of  removing  a  meter  for  labora- 
tory test  would  be  too  great. 


A  MODERN  CENTRAL-STATION  STOREHOUSE  AND 
PLANT  OFFICE. 


E.\cept  in  metropolitan  centers  few  central-station  prop- 
erties are  equipped  with  adequate  or  specially  designed 
storehouses  or  stockrooms  for  supplies  in  constant  use,  re- 
sort usually  being  had  to  some  unoccupied  building,  room 
or  corner  of  the  plant  often  ill  adapted  to  this  important 
purpose.  With  an  86oo-kw  electrical  system  serving  18,000 
customers  in  a  city  of  75,000  population  at  a  shipping  dis- 
tance one  week  away  from  the  nearest  electrical  distributing 
point,  Kansas  City,  Mo.,  the  necessity  of  keeping  on  hand  a 
sufficient  stock  of  supplies  grows  imperative.    To  meet  this 


Fig.   1 — storeroom  for  Construction   Materials  and  Supplies. 

need  as  well  as  to  furnish  offices  for  plant  superintendents 
and  engineers,  drafting  rooms  and  educational  facilities  for 
its  employees  the  Oklahoma  Gas  &  Electric  Company  has 
recently  completed  on  its  plant  property  at  Oklahoma  City 
the  handsome  and  well-arranged  storehouse  building  illus- 
trated and  described  herewith.  The  new  building  is  en- 
tirely distinct  from  the  downtown  business  offices  of  the 
company,  and  is  devoted  entirely  to  the  practical  ends  of 
plant  operation  and  maintenance. 

The  building  is  a  two-story  structure  of  red  brick 
trimmed  with  white  stone,  and  measures  over  all  210  ft.  x 
75  ft.  Behind  it  is  the  company's  80-ft.  x  31-ft.  garage 
building,  of  similar  construction,  while  the  entire  property 
is  inclosed  by  an  ornamental  brick-and-iron  fence. 

Between  the  two  wings  of  the  main  building,  as  shown 
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in  the  accompanying  plan  sketch  (Fig.  2),  runs  a  15-tt. 
driveway  through  which  the  supplies  and  line  wagons  can 
be  driven,  stopping  at  the  doors  of  the  storerooms,  tool- 
room, machine  shop,  etc.,  to  take  on  or  unload  supplies. 
.\  double  row  of  lamps  under  the  building  cornice  lights 
tliis  driveway  so  that  wagons  can  easily  be  loaded  and 
checked  after  dark. 

The    general    storeroom    ( Fig.    i )    measures    86.5    ft.    x 


gas-meter  proving  rooms,  machine  shop  and  blaclnith 
shop.  The  machine  shop,  which  is  equipped  for  n<ing 
most  of  the  plant  repairs,  contains  one  25-in,  an  one 
15-in.  lathe,  a  26-in.  and  a  15-in.  drill  press,  shaper,  p  ner 
etc.,  all  motor  driven.  Together  the  machine  and  ick- 
smith  shops  occupy  a  space  60  ft.  x  30  ft. 

Under   the   stairway  leading  to  the   second  floor  i  the 
east   wing   a    photographic   darkroom    has   been   fitte  up 


Fig.  2 — Plan   of  Storer 


Buildings. 


Plan  Secoud  Floor 


30  ft.,  and  is  arranged  with  three  doors  opening  onto  the 
driveway  court.  In  this  room  are  stored  all  line  material, 
transformers,  arresters,  supplies,  wires,  etc.,  withdrawals 
being  recorded  by  a  complete  checking  system  in  charge  of 
the  storekeeper.  Mr.  T.  A.  Gresham.  whose  office  is  at  the 


Photographs  are  frequently  taken  of  progress  on  new  wk. 
line  construction,  etc.,  and  the  darkroom  is  a  conve:nce 
to  the  superintendents,  who  have  their  own  cameras. 

Besides  the  elevator  there  are  four  stairways  for   ici 
ing  the  second  storv.     On  this  floor  are  the  arc-lam  1: 


Fig-    3 — Arc- Lamp   Test   Room. 

front    adjoining    the    storeroom.      Elevators    and    stairway 
connect  with  the  second  floor. 

The  west  wing  of  the  building  on  its  lower  floor  contains 
the  superintendent's  offices,  the  troublemen's  office,  the 
line  toolroom  adjoining  the  line  superintendent's  office,  the 


Fig.    A — Meter-Testing     Department. 

meter-test    rooms,   engineering  offices,   library  and  a  ''"■ 
rium. 

The  arc-lamp  test  room,  31  ft.  x  23  ft.,  shown  in  ];■  3' 
contains  a  five-lamp  constant-current  test  transfiW' 
while  2300-volt  alternating-current  and  iio-voft  direi""'- 
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ait  Us  arc  brouglit  into  the  room,  so  that  any  type  of 

imp  cij  be  tcsteil  as  required.     The  lamp  rack  is  arranged 

W  se.'ii  lamps,  and  is  equipped  with  connection  plugs  for 

ridifi'  voltmeter  leads  as  well  as  inserting  ammeters  into 

'    .    circuit,      riie  instruments  themselves  are  placed 

r  table,  which  can  be  nioveil  about  the  room.     The 

r  the  lamp  racks  is  protected  by  a  broad  zinc 

d  lamp  department  tests  and  inspects  500  arc 
but  twenty-five  of  which  are  in  use  on  the 
lighting  circuits.  Two  lamps  are  replaced  aiul 
to  the  office  for  test  daily,  and  this  routine,  to- 

•  h  the  lamps  that  are  removed  for  cause,  results 
■  icte  test  of  the  500  lamps  installed  at  intervals 

-SO  days  to  300  days.     Record  cards  are  kept  for 

showing  the  location  at  which  it  has  been  in- 

ts,  amperes,  watts  and  other  test  data,  repairs, 

.;  the  history  and  performance  of  anv  unit  are 

:  a  glance. 

the  laniproom  is  the  watt-hour  meter-test  room 
This  room  is  partially  inclosed  by  a  wire  grilling, 
t  members  of  the  meter-test  department  being 
!>om  the  shelves  the  meters  are  placed  on  wheel 
rolled  over  to  the  test  tables.  The  table  at  the 
mged  for  testing  large  meters,  a  current  trans- 
rnishing  low-voltage  currents  up  to  600  amp. 
lolt,  220-volt  and  550-volt  taps  are  available  for 
!,il  windings.  Direct-current  meters  are  tested 
iting  current,  using  non-inductive  resistance. 
'•  other  tables  arranged  for  testing  meters  up  to 
mg  is  fitted  with  extra  racks  for  warming  one 
'ig  the  test  of  the  one  preceding  it.  The  meters 
m  comparison  with  rotating  standards,  which  in 
■mpared  weekly  with  a  standard  laboratorv  volt- 
imnieter. 

iT-testing  department  takes  care  of  7500  meters, 
records  of  which  are  kept  by  means  of 
ilog  system.  The  meters  are  tested  on  the  con- 
t-mises  every  six  months,  so  that  an  opportunit\ 
lor  checking  them  soon  after  installation. 
!.■  of  the  chief  electrician  of  the  company,  Mr 
'.  adjoins  the  meter  and  arc-lamp  test  rooms,  tlu 
lieing  part  of  the  general  department  under  hi- 

Ige  spanning  the  driveway  is  occupied  by  a  well 
'>ilet,  lavatory  and  locker-room.     The  west  from 
ilrafting-room  used  by  the  engineering  depart 
behind    it    is    another    office.      These    drafting- 
equipped  with  fireproof  vaults  for  plant  records, 
educational  welfare  of  the  company's  employees 
■ium  and   a   library   have   been   provided.      The 
irni.shed  with  current  electrical  and  engineering 
and  a  number  of  easy  chairs  invite  their  perusal 
The  company  also  has  a  set  of  standard  elec- 
ind  reference  books  which  it  loans  to  employees. 
ks  are  in  charge  of  the  storekeeper  and  may  be 
by  any  employee  interested.    In  addition  to  the 
library  and  books,   lectures  are   given   to  the 
It  intervals  in  the  large  80-ft.  x  30-ft.  audito- 
west  wing  of  the  building. 
^.  which  are  given  by  men  of  standing  and  ex- 
re  on  practical  electrical  subjects  and  are  con- 
value  in  stimulating  the  interest  of  the  men  and 
,   them   to   understand   their  own   and  correlated 
•-•  auditorium  is  equipped  with  a  projecting  lantern 
J  disay   stereopticon   slides.     On    week   days   the   audi- 
irniirs  also  put  to  use  as  a  lunching  place  for  employees. 
If  copany  having  under  consideration  the  plan  of  serv- 
'?  coee  or  a  light  lunch  at  cost. 
Theflectric  and  gasoline  automobiles  and  trucks  of  the 
'Wpav  are   stabled    in    a    separate   80-ft.    x   31-ft.    brick 
aragibtiilfiing.    The  company  has  six  gasoline  runabouts 
nd  fi|  electrfc  vehicles,' four  of  which  are  trucks.     For 


charging  the  batteries  of  the  electric  cars  a  17-kw  motor- 
generator  set  has  been  installed. 

The  plant  storehouse  and  employees'  building  of  the 
additions  and  changes  in  the  adjoining  power  plant  of  the 
company  were  tlcsigned  and  carried  out  by  the  engineering 
department  of  11.  M.  Byllesby  &  Company,  Chicago,  who 
operate  and  manage  the  Oklahoma  Gas  &  Electric  Com- 
pany. Mr.  V.  11.  Tidnian  is  local  general  manager  at 
Oklahoma  Citv. 


Wiring  and  Illumination 


THE   LIGHTING    OF    A    MODERN    BARBER    SHOP. 

Of  the  various  shopkeepers  in  a  community  none  is  better 
fitted  to  advertise  the  merits  of  electricity  for  lighting  than 
the  barber.  In  order  to  make  such  an  establishment  go 
cleanliness  is  one  of  the  essentials,  and  since  much  of  the 
barber's  outfit  is  susceptible  to  electrical  operation  it  is  but 
natural  that  electricity  should  be  employed  for  illumina- 
tion. 

An  excellent  example  of  a  modern  barber  shop  is  con- 
nected    to    the    service    of   the     Cnited     I'.lectric     Lisrlit    & 


Interior    of    New    York    Barber    Shop. 

I'owcr  Company,  of  .\ew  ^'ork  City.  .A  view  of  the  in- 
terior of  this  shop,  which  is  located  at  3795  Broadway,  is 
given  herewith.  The  general  illumination  of  the  shop  is 
obtained  from  six  loo-watt  tungsten  lamps  suspended  in 
large  diffusing  globes.  In  addition,  there  are  eight  "Alba" 
glassware  columns,  surmounted  by  globes,  arranged  in 
front  of  the  mirrors  which  line  one  side  of  the  shop.  Each 
of  these  contains  seven  i6-cp  incandescent  lamps.  .^1- 
though  many  patrons  would  never  suspect  it.  the  barber 
requires  good  illumination  on  the  face  of  the  customer  in 
order  to  shave  him  properly,  and  this,  needless  to  say,  is 
obtained  in  the  shop  herewith  described.  The  system  of 
lighting  installed  is.  at  once  economical  and  on  the  whole 
very  satisfactory.  The  color  of  the  light,  combined  with 
the  whiteness  of  the  chairs  and  marble  fittings,  imparts  to 
the  room  a  soft  and  pleasing  glow  unmarred  by  glare  or 
over-illumination.  In  addition  to  the  electric  illumination 
of  the  shop  the  owner  has  provided  himself  with  nine  elec- 
tric vibrators  and  other  electrical  appliances  useful  in  his 
trade.  The  shop  is  located  in  a  thickly  populated  section  of 
the  city  and  caters  to  the  average  class  of  trade,  so  that 
it  is  in  no  sense  an  establishment  maintained  especially  for 
the  wealthy. 
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MAGNETITE-ARC    VERSUS    TUNGSTEN-POST 
LIGHTING. 


The  Rochester  Railway  &  Light  Company,  Rochester, 
N.  Y.,  has  recently  erected  for  demonstration  purposes  on 
two  adjoining  blocks  along  Main  Street  an  installation  of 


Fig.    1 — Tungsten   Ornamental    Standards    in    Rochester. 

6.6-amp  magnetite-arc  lamps.  On  the  block  immediately 
below  this  installation  there  is  an  installation  of  ornamental 
posts,   each    fitted   with    five    tungsten    lamps,    the    idea    of 


sion  to  the  trolley  poles  on  the  street,  so  that  thi  utilize 
existing  poles  and  do  not  add  to  the  obstructionlreadv 
on  the  sidewalk.     The  lamps  are  suspended  well  i  in  thj 
air,  as  shown  in  the  accompanying  illustration,  so  ;  to  be 
out  of  the  direct  line  of  vision.     The  tungsten  ];ts  on 
the  other   hand,   are   spaced   very  close  together,  nd  of 
course,  add  to  the  obstructions  on  the  sidewalks.      nighi 
the  magnetite  block  is  brilliantly  illuminated,  wheasthe 
block   with   the   tungsten   lamps   presents  a  very  ibdued 
lighting  eitect,  with  an  entire  absence  of  high  lighi    Dur- 
ing the  daytime   the   slender  and   higher  poles  o  »  lich 
the  magnetite-arc  lamps  are  suspended  are  scarcel  ii 
able,  whereas  the  tungsten  posts  with  their  white    li 
globes    present    the    appearance    of    a    picket    fern  ■ 
viewed  at  a  certain  angle.     Despite  the  better  illu  n 
given    by    the    magnetite    installation    the   genera  ■ 
opinion,  so  far,  has  been  somewhat  in  favor  of  t   :  .ae- 
sten   installation,   but   as  yet   no   definite  action  h    leen 
taken  looking  toward  the  general   installation  of     ■  - 


CONCRETE-POLE      LINES      ON     THE    ME/vWS 
DIVISION  OF  THE  PENNSYLVANIA  RAILR  U.>. 


In  a  paper  entitled  "The  New  York  Tunnel  E 
of  the  Pennsylvania  Railroad  Company,  Station  C 
tion.  Road,  Track,  Yard  Equipment.  Electric  Trac 
Locomotives,"  to  be  presented  before  the  American 
of  Civil  Engineers  Oct.  i8,  Mr.  George  Gibbs  gi\ 
details  of  the  concrete-pole  lines  on  the  Meadow; 
of  the  railroad.  This  section  is  a  5-mile  continuou 
in  semi-tidal  swamp  land  except  for  a  short  se 
rock  outcropping  at  Snake  Hill,  N.  J.  The  Hai 
River  is  crossed  midway  of  the  section.  The  gro 
face  is  covered  with  a  heavy  growth  of  reeds,  anc 
stratum  is  of  peaty  bog  from  8  ft.  to  15  ft.  deep,  t 
with  varying  strata  of  clay,  fine  sand  and  mixed  s 
for  very  considerable  depths.  Across  this  sect 
adjoining  the  track  embankment  a  concrete-pole 
erected  for  telegraph  and  telephone  purposes. 

The  ultimate  telegraph  and  telephone  service  wil 
sixty  open  wires  and  two  forty-pair  cables,  and 
desired  to  make  this  line  entirely  secure  against 
interruption  by  severe  storms  or  fires  in  the  swan 
The  character  of  the  foundation  was  bad,  and  a 
consideration  it  was  decided  to  substitute  fo 
wooden-pole  line,  which  would  be  inadequate  for  tl 
lions,  one  of  concrete  poles,  which,  while  somewha' 
mental  and  perhaps  somewhat  more  costly,  would  p 
safe   and   durable  construction.     In   this  section  2 
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Fig.  2 — Magnetite-Arc   Posts   In   Rochester. 


Fig.   1 — Concrete-Pole   Line  or 


Pennsylvania   Railroad  !  ""• 

the  company  being  to  show  to  the  various  business  men's  were   required.     They  are   spaced   from  70  ft.  to  3o  .  • 

associations   the    actual    illumination    obtained    from    both  apart,  with  an  average  standard  span  of  120  ft.,  tt  v 

types   of   ornamental   street   lighting.      The   magnetite-arc  tions  in  span  being  due  to  numerous  railway  and  I      ' 

lamps  have  been  erected  in  pairs  on  an  ornamental  exten-  crossings.     The  heights  of  the  poles  above  grou 
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(ro(f25  ft.  to  50  ft.,  and  they  are  from  35  ft.  to  65  ft. 
in  tell  length.  The  design  made  by  Mr.  R.  D.  Coombs 
alle  for  transverse  loading  conditions  in  case  of  niaxi- 

rms  equivalent  to  6000  lb.  at  6.5  ft.  below  the  top 

le  for  tlie    120-ft.   span   length.     The   poles   are 

■  cross-section,  with  chamfered  corners,  and  with 

I  u|r  of  y2  in.  in  5  ft.     The  1:2:4  concrete  mi.\ture  of 

whic  they  are  made  was  assumed  to  have  an  ultimate  unit 

'    in  compression  of  2200  lb.     The  reinforcement  is 

of  mechanical   bond   bars   tied   together   into   a 

eleton  frame.     In  the  completed  pole  this   rein- 

torcticnt  is  covered  by  a  i-in.  minimum  thickness  of  con- 

:Ttrt  The  skeleton  reinforcement  was  placed  in  horizon- 

is  and  the  concrete  mixture  was  poured  in  and 

tamped.    The  average  number  of  poles  made  per 


The  poles  on  curves  are  cross-guyed  and  the  terminal  and 
railway-crossing  poles  are  head-guyed  with  steel  cables. 
Because  of  the  unusually  heavy  line  and  the  extreme 
length  required  for  the  foundations,  the  gross  weight  per 
pole,  exclusive  of  grillage  and  cross-arms,  is  more  than 
would  be  required  for  ordinary  telegraph  poles  and  varies 
from  5300  lb.  for  a  35-ft.  pole  to  17,300  lb.  for  a  pole  65  ft. 
in  length. 


INCREASING  USE  OF  FLAMING-ARC  LAMPS. 


In  the  five  years  that  the  llaming-arc  lamp  has  been  in 
use  in  this  country  it  has  been  adopted  for  use  in  three 
general  fields — spectacular  or  show  lighting,  commercial 
and   industrial    lighting   and   lastly    for   nmnicipal    lighting. 


^10-   2 — Method   of   Making    Concrete    Pole. 

;x,  and  these  were  left  in  place  sixteen  days  to 

number  of  experiments  it  was  found  best  to  set 
:i  pits  excavated  in  the  marshy  stratum.  These 
generally  about  9  ft.  square  and  5  ft.  deep,  and 
..Tillage  was  placed  around  the  base  of  each  pole 
5  ft.  below  the  top  of  the  ground.  This  grillage 
of  six  track  cross-ties  bolted  together  and  to  the 


>oie  J«i  partly  planked  over  by  3-in.  rough  lumber.     The 


Fig.  1 — Flaming   Arcs  In   Front  of  New  York  Restaurant. 

For  three  years  after  its  introduction  in  this  country  the 
flaming  arc.  while  admittedly  far  superior  to  the  standard 
arc  of  the  inclosed  type  as  far  as  efficiency  was  concerned, 
was  handicapped  by  the  fact  that  it  would  burn  only  from 
ten  hours  to  seventeen  hours  as  compared  with  the  loo-hour 
to  120-hour  life  of  the  inclosed-arc  lamp. 

Its  dazzling  brilliancy,  however,  more  than  compensated 
for  this  in  the  theatrical  and  hotel  field,  and  even  in  some 
commercial  applications,  but  civic  authorities  would  not 
accept  the  lamp  until  it  had  been  so  improved  that  at  least 
100  hours  per  trim  could  be  obtained  from  its  electrodes. 
\ow  that  this  stage  of  development  has  been  reached  the 


PI9.   J— Grillage   In    Marshy   Stratu 


Me,  lich  projected  below  the  grillage,  was  pointed  at 
iatht  and  was  jetted  down  by  compressed  air  into  the 
^dyiyer  so  that  the  grillage  would  rest  at  the  bottom 
of  the  t.    The  pits  were  then  back-filled  with  rock  and  clay. 


Fig.    2— Flaming    Arcs    In    Front    of    Clothing    Store. 

city  of  Chicago  has  tentatively  decided  on  flaming-arc  lamps 
for  all  its  streets  and  thoroughfares.  The  first  consign- 
ment of  lamps  of  this  huge  installation — 15,000  lamps  will 
eventually  be  installed  in  the  Windy  City — is  now  being 
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prepared  in  tliis  country  and  will  be  sliii)ped  within  a  few- 
weeks. 

The  flaming  arc  is  distinctly  a  European  product  and 
has  been  used  on  the  other  side  for  about  ten  years.  It 
was  more  suited  to  European  conditions,  burning  on  the 
same  voltage  as  the  arc  lamps  it  displaced  so  largely.  In 
this  country  the  arc  lamps  burn  on  a  different  voltage  from 
those  in  European  cities,  thus  requiring  some  changes  be- 
fore the  flaming  arc  could  be  installed.  The  flaming  arcs 
that  are  made  in  this  country  are  suited  to  American  re- 
(|uirements,  and  they  combine  the  high  efficiency  of  light 
with  the  long  life  of  the  electrode. 

It  is  conservatively  estimated  that  on  Broadway.  New 
York,  below  Columbus  Circle,  there  are  more  than  300 
flaming  arcs.  They  illuminate  theater  fronts,  restaurants, 
roof  gardens,  "lobster  palaces"  and  dry-goods  stores,  while 
the  lower  East  Side  of  the  city,  with  its  Grand  Street  busi- 
ness interests  and  Bowery  amusement  centers,  has  prob- 
ably 1000  flaming  arcs.  Hammerstein's  Theater,  at  Forty- 
second  Street  and  Seventh  .\venue,  uses  sixteen  arcs,  most 
of  them  on  the  street  sides  of  the  building,  although  sev- 
eral are  placed  on  the  roof;  the  .\merican  Music  Hall,  at 
Eighth  Avenue,  has  an  installation  of  flaming  arcs,  while 
just  across  the  street  a  men's  furnishing  establishment  has 
the  tw-o  street  fronts  of  the  building  illuminated  with 
flaming-arc  lamps.  The  conservative  Shanley  restaurant, 
the  Kaiserhof  and  ChurchilTs  are  among  the  eating  places 
that  stand  out  in  the  lurid  glare  of  the  flaming  arc.  The 
Manhattan  Opera  House  and  all  the  Shubert  theaters  em- 
ploy the  flaming  arcs  to  attract  the  amusement  seeker. 

There  is  hardly  a  business  place  on  the  Bowery  that 
does  not  boast  at  least  one  flaming  arc  over  its  entrance. 
Interspersed  with  the  Bowery  merchants  are  many  moving- 
picture  theaters,  each  of  which  uses  the  flaming  arc.  Just 
above  the  entrance  to  the  Brooklyn  Bridge  Park  Row  is 
one  huge  glare  when  all  these  lights  are  burning.  From 
a  business  point  of  view  there   is  no  night,   for  there  are 


ng    Arcs   at    Broadv 


and    Forty. ninth    Street.    Nev 


toilers  whose  work  keeps  them  out  until  the  small  hours, 
and  to  catch  their  trade  the  merchants  alwavs  have  their 
stores  open.  Grand  Street  is  so  brilliantly  illuminated  by 
the  flaming  arcs  installed  by  the  show  proprietors  and  shop- 
keepers that  the  street  lamps  supplied  by  the  city  pale  into 
comparative  insignificance. 


Coney  Island,  of  course,  is  world-famous  foithe  brji. 
liancy  of  its  electric  lights.  Part  of  this  great  b  liance  1* 
furnished  by  the  flaming  arcs  that  are  to  be  foid  even- 
where.  In  Luna  Park  there  are  about  150,  Stpleclia,( 
Park  has  about  sixty,  the  Eldorado  Carrousel,  lich  wa, 
opened  for  the  first  time  this  season,  has  an  inst  atimi  ,,1 


ing   Arcs  at  Thirty-ninth   Street  and  Broi 
York. 


about  the  same  size  as  Steeplechase,  and  tli  1  i«lric 
Scenic  Railway  has  ten  arcs  on  its  street  faqa^!  In  all 
there  are  about  500  arcs  of  this  type  on  the  "Isi  d 

The   industrial   plants  that  use  flaming  arcs  f:  •■'■"•' 
illumination  are  all  outside  the  city.    The  Ameri- 
Company,  of  Pittsburgh,  uses  about  100,  the  Uti' 
Steel  Corporation  at  Youngstown.  Ohio,  has  serai  lui. 
dred,    the    Union    Metallic    Cartridge    Compan  cniplo.vs 
about  thirty,  the  Newport  News  Shipbuilding  C  i|»"y  ol 
\'irginia  has  about  twenty  flaming  arcs  in  use  hen  one 
of  Uncle  Sam's  sea  fighters  is  under  constructio  ('■  ;'■■ - 
ernment  has  about  twenty-four  at  the  Rock  Isla 
in  Illinois,  while  the  Central  Railroad  of  New  r- 
thirty  arcs  in  its  train  shed  at  Coramunipaw,  ;  ' 
United   States  Motor  Company   has  more  than  ." 
in  its  various  plants. 

In  building  construction  in  New  York  City  the   «■ 
Starrett  Company  uses  about  140  flaming  arcs,  tn-'' 
them  to  their  various  operations  as  need  arises.  •' 
dred  of  these  lamps  were  on  hand  during  the  c  •! 
of  the  big  Gimbel  Building,  at  Sixth  Avenue  a 
second  Street,  for  in  order  to  complete  the  wo    ' 
it  was  necessary  for  the  men  to  toil  niglit  and  d  ■ 
the  grandstand  of  the  Polo  Grounds  burned  d(  r 
beginning   of   the   present   baseball   season  it  w 
by    many    that    the    "Giants"    would    be    withoi  ■ 
ground  for  the  ball  game.     They  were  perniitt 
of  the  American  League  Park  for  their  early  I"-' 
arrangements  were  made  for  the  rebuilding  of  e  5'"""; 
The  contractors,  Snare  &  Triest,  agreed  to  have  ic  stanfc 


work 


ready  for  the  "fans"  by  the  first  of  July  and  to  il<f 
on  the  contract  it  was  necessary  to  keep  their  m  a' 
night   and   day.     Six   flaming   arcs  were  install'  a™ 
job  was  finished  on  time.  .. ,•„ 

The    Bradley    Contracting   Company,   which     l)|"|||.» 
several  sections  of  the  Brooklyn  subway,  uses  I     ^m 
arcs  on  the  work.     The  company  transfers  its/« 
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v*ous  points  on  its  jobs  and  will  probably  increase  its 
iniallation  as  work  progresses  on  the  Lexington  Avenue 
st>»ay  in  NLinhattan.  As  most  of  the  aqueiluct  construc- 
tit  is  in  the  nature  of  tunnel  work,  incandescent  lamps  will 
b«;enerally  employed,  although  the  arcs  will  be  used  on 
ti»  surface  to  light  up  the  working  yards  and  the  shaft 
'■-srs. 

•idoption  of  the  flaming-arc  lamp  for  general  street 

lation    appears    to   be    foreshadowed    by    the    recent 

of  the  city  of  Chicago  providing  for  the  purchase 

,    HI  lamps  at   once  as  the   first   instalment   of    15.000 

i^iing  arcs  for  street  lighting. 


DISPLAY  LIGHTING  IN  DENVER. 


mt  can  visit  the  more  progressive  centers  of  popu- 

:n  America  at  the  present  time   without  becoming 

>f  a  general  movement  in  the  direction  of  intensified 

ation.    Several  reasons  combine  to  increase  the  use 

:ricity  in  this  important  service.    The  power  of  well- 

'   'ifpi.   outline,    window    and    street    lighting   to   at- 

•ransient   and   permanent   inhabitants   into   the 

net  during  the  evening  hours  has  been  settled 

i..v-;ion.    The  old  days  of  allowing  the  commercial 

to  plunge  into  the  depths  of  Stygian  darkness  at 

il  and  leaving  it  deserted  by  all  except  the  police 

anj wayfarers  of  questionable  aim  until  the  beginning  of 

ihAext  day's  business  are  passing  away,  and  in  their  place 

ng  a  time  when  the  early  evening  will  be  as  valuable 

transaction  of  business  as  any  other  period  of  the 

i  fact,  the  era  of  increased  sales  through  the  banish- 

tut,  of  night  has  already  arrived,  and  it  only  remains  for 

thflsrger  application   of  electric   illumination   to   revolu- 

the  business  conditions  of  modern  cities,  creating 

merchant  the  same  long-hour  patronage  that  ren- 

•  -:  .■.(.  cultivation  of  display   lighting  so  desirable   from 

Ihefentral-station  standpoint. 

f:fside  the  great  cities  of  this  country,  and  with    few 

ns    surpassing    them    in    the    intensity    of    displav 

.  effected  on  main  business  thoroughfares,  the  citv 

ver.  Col.,   furnishes  the  most  conspicuous  example 

^nt  available  of  a  community  which  is  almost  to  a 

thusiastic  in  the  adoption  and  exte.ision  of  special 

ition  for  the   general   benefit   of  the  business  area. 


Pig.    1— Welcome    Arch    at     Entrance    of    City. 

i'".i  years  ago  downtown  Denver  differed  little  from  any 
xVj  "'y  ?*  comparable  size  in  the  matter  of  illumination, 
•^iy  It  is  estimated  that  the  amount  of  display  lighting 
"■"Pied  m  the  mercantile  district  of  Denver  is  larger  in 
fe'JjOn  to  the  area  covered  than  in  any  other  municipality 
ijs   country.      The    intensity    of    illumination    upon    a 


given  street  is  probably  less  than  tliat  on  Hroadwav.  .\ew 
York  :  but.  taking  iuto  account  the  remarkable  installations 
of  electric  sign,  window^  and  outline  lighting  existing  on 
the  cross  .streets,  it  is  doubtful  if  any  other  place  is  making 
use  of  so  much  light  per  square  mile  of  business  district. 
The  effect  of  this  policy  has  been  to  cliangc  the  face  of  the 


Fig.    2— Typical    Billboard     Lighting 


entire  city  at  night,  to  stimulate  travel  to  and  from  the 
business  center  many  hours  after  the  retail  establishments 
have  closed  for  the  day.  and  to  develop  an  unknown  but 
certain  volume  of  extra  patronage  for  every  business 
agency  thus  utilizing  the  local  central-station  service.  So 
conspicuous  has  the  display  lighting  of  Denver  become 
that  the  municipal  authorities.  Chamber  of  Commerce  and 
other  responsible  organizations  have  turned  the  use  of 
electricity  to  account  in  advertising  Denver  as  the  "City 
of  Lights,"  and  this  designation  has  gone  far  to  supplant 
the  earlier  titles  to  fame  which  have  spread  abroad  its 
reputation. 

The  electric  service  of  Denver  is  supplied  by  the  Denver 
i^.as  &  Electric  Light  Company,  whose  department  of  illu- 
;iiiiiating  engineering  is  in  the  main  responsible  for  tlie  c.x 
tent  to  which  display  lighting  has  become  popularizerl.  .\i 
tlie  entrance  of  the  city  the  first  object  which  strikes  the  eye 
of  the  visitor  making  an  evening  arrival  is  an  elaborate 
•Welcome"  arch  located  at  the  foot  of  Seventeenth  Street 
.md  directly  in  front  of  the  Union  Station.  Emblazoned 
ipon  the  outside  of  the  arch  in  letters  of  light  is  the  wel- 
coming word  of  the  city,  and  on  the  reverse  side  the  word 
Alizpah"  bids  the  parting  guest  God-speed.  The  arch  is 
lighted  by  1294  4-cp  incandescent  lamps;  it  is  a  permanent 
'lesign,  being  operated  every  night  in  the  year,  and  is  built 
■  >i  steel  and  bronze,  with  the  seal  of  the  city  outlined  in 
incandescent  lamps  at  its  crown.  The  cost  of  the  arch  was 
S22.000.  and  the  city  pays  the  lighting  companv  $900  per 
year  for  supplying  it  with  energy.  There  is  tio  question 
that  the  arch  is  a.  good  investment  for  the  city.  Denver 
being  one  of  the  great  tourist  centers  of  the  Rocky  Moun- 
tain district,  and  it  is  possible  upon  the  daily  arrival  of 
the  evening  trains  from  outside  points  to  hear  expressions 
of  enthusiastic  appreciation  from  incoming  travelers. 
.\bout  2500  arc  lamps  of  from  5.5-amp  to  7.5-amp  rating 
and  approximately  1000  6o-watt  incandescent  lamps  are  in 
service  in   Denver  street  lighting.     1  he  population  of  the 


S82 

city  is  about  215.000.  One  of  the  latest  additions  to  its 
street-lighting  equipment  was  recently  installed  on  Speer 
Boulevard,  an  unproved  park  thoroughtare  built  under 
the  present  municipal  administration  for  a  distance  ot 
about  3  miles  paralleling  the  banks  of  Cherry  Creek.  Ihe 
boulevard  is  lighted  by  75-watt  series-tungsten  lanips  car- 
ried on   lo-ft.   iron  poles  surmounted  by  opal  globes,  the 
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Fig.  3— Night  View  of   Fifteenth  Street,   Denve 


lamps  being  about  100  ft.  apart.  The  energy  supplied  to 
the  lamps  is  distributed  through  cables  laid  in  ordinary 
earth  trenches,  the  cables  being  coated  with  a  moisture- 
proof  preservative.  The  city  pays  the  company  $20  per 
lamp  per  year  for  this  service.  By  the  construction  of 
this  boulevard  and  its  equipment  with  tungsten  lamps  a 
section  of  the  city  formerly  given  over  to  dumps  and  slums 
has  been  transformed  into  an  attractive  driveway,  and  the 
city  authorities  have  decided  to  provide  a  similar  illumina- 
tion on  all  the  viaducts  crossing  railway  yards  in  the 
municipality. 

The  city  authorities  have  lately  established  and  main- 
tained out  of  the  general  revenue  funds  a  system  of  deco- 
rative arc  lighting  on  Fifteenth,  Sixteenth  and  Seven- 
teenth Streets,  the  principal  avenues  of  traffic  between  the 
Union  Station  and  the  up-town  centers.  This  system  com- 
prised the  removal  of  all  overhead  wires  on  these  streets 
except  the  trolleys  of  the  local  railway  company.  By 
agreement  with  the  latter  it  was  arranged  to  use  their 
trolley  poles  as  a  foundation  for  the  standards  carrying 
the  lamps.  The  latter  are  alternating-current  units  of 
about  550  watts  rating  and  are  surrounded  by  translucent 
globes.  The  poles  are  of  artistic  appearance,  and  are  set 
eight  per  block,  four  on  each  side  of  the  street,  there  being 
seventeen  blocks  on  each  of  the  principal  streets  covered 
between  Broadway  and  the  Union  Station.  The  cost  of 
the  poles  was  about  $160  apiece,  the  expense  being  divided 
between  the  Denver  City  Tramway  Company  and  the  city. 
The  price  charged  for  arc  lamps  on  all-night  and  every- 
night  service  is  $60  per  lamp  per  year,  and  the  price 
charged  for  60-watt  incandescents  is  $28  per  year.  The 
cost  of  street  lighting  in  Denver  in  1910  was  about  $157,- 
000,  exclusive  of  parks.  The  appropriation  for  street 
lights  in  1910  was  $175,000.  New  lamps  are  added  monthly 
in  all  parts  of  the  city  which  are  not  well  provided  with 
such  facilities,  and  it  is  probable  that  within  a  few  years 
there  will  be  an  electric  lamp  on  practically  every  corner 
of  the  1250  miles  of  streets  and  roadways  within  the  city 
limits. 

During  the  meetings  of  conventions  in  Denver  the  prin- 
cipal streets  in  the  business  district  are  also  illuminated 
by  arches  and  festoons  of  colored  incandescent  lamps,  and 
the  .Auditorium,  a  structure  owned  by  the  city  and  seating 
about  12.000  persons,  is  outlined  by  about  7000  tungsten 
lamps  of  4-cp  rating.  The  State  Capitol  dome.  255  ft.  in 
height,  is  nightly  outlined  by  streamers  of  colored  incandes- 
cents and  surmounted  by  a  beacon  consisting  of  about  twen- 
ty-five 50-cp  carbon  lamps  inclosed  in  a  single  globe.    The 


Denver  County  Court  House  is  also  outlined  ijhtly  in 
incandescent  lamps.  The  most  conspicuous  featu  of  out- 
door lighting  in  Denver,  however,  is  the  new  of  e  build- 
ing of  the  Denver  Gas  &  Electric  Light  Compa  ,  which 
is  located  in  the  heart  of  the  business  district  at  e  inter- 
section of  Fifteenth  and  Champa  Streets.  Thirt  n  thou- 
sand incandescent  lamps  are  installed  on  the  t)  street 
sides  and  cornices  of  this  building,  there  being  nightly 
service  Sooo  4-cp  tungsten  lamps  and  5000  unit  ranging 
from  25  watts  to  250  watts.  The  building  is  a  eautiful 
structure  of  white  marble  rising  to  a  height  of  t  ^-.ories 
above  the  street,  and  its  nightly  illumination  ca  be  seen 
from  practically  all  points  in  the  city.  So  brilli  t  the 
illumination  that  ordinary  newspaper  print  can  t  r .  .d  at 
night  bv  the  light  of  the  building,  the  reader  stiiiny  on 
the  belfry  of  the  Daniels  &  Fisher  campanile,  out  325 
ft.  above  the  street  and  nearly  1000  ft.  distant. 

A  striking  development  has  been  attained  in  ]  n  er  in 
the  fields  of  electric-sign  and  billboard  lightinj  .nere 
are  now  about  800  electric  signs  in  service  in  thciv,  80 
per  cent  of  which  are  operated  on  flat  rates,  bu  ai;  ior 
the  most  part  from  dusk  to  midnight  each  day.  .  •  t  100 
billboards  are  electrically  illuminated,  and  bi  ;hese 
branches  of  business  are  rapidly  growing.  Last  r  the 
revenue  from  display  lighting  increased  nearl  ..,  per 
cent.  Window  lighting  is  to  a  large  extent  h  d,<il  on 
flat-rate  contracts  upon  the  same  terms  that  app  sign 
and  billboard  illumination.  The  advent  of  the  7?ten 
lamp  has  been  utilized  by  the  company  to  push  th 
tion  of  larger  lighting  units,  and  on  account  of  • 
tising  value  of  brilliantly  lighted  business  estal 
it  has  been  possible  to  carry  the  magnitude  of 
lations  far  beyond  that  found  in  many  cities.  _  Tl 
ago  there  were  barely  300  electric  signs  in  :;v;.;e  in 
Denver,  and  the  phenomenal  increase  of  this  clas  01  busi- 
ness can  only  be  accounted  for  by  the  skill  with 
companv  has  educated  the  public  to  appreciate  th 
power  of  electric  lights  skilfully  installed  in  : 
houses.  An  interesting  point  in  connection  with  t  fiowui 
of  display  lighting  in  Denver  is  the  increase  in  le  aver- 
age size  of  unit  installed  from  107  watts  in  1910  tr'<-  waits 
in  iqii  The  tendency  for  the  density  of  ilium  li;""  to 
increase  is  most  marked  in  the  city,  and  the  re  icement 
of  low-powered  installations  by  larger  units  spa  i  closer 
together  is  noteworthy  as  the  stress  of  business  o  petition 
is  felt  more  keenlv.  The  first  electric  sign  in  th  ^!y  wa> 
installed  twenty-two  years  ago  at  the  Haymarke  Tneatcr 
Mission.     In  1910  there  were  installed  for  advert—  ""f- 


istai- 
vears 


Fig.   ^Vlew   of   Curtis   and   Sixteenth    Streets,   Denver  .t  Nljht 


poses  230,000  cp,  and  the  company  is  at  present  ^ 

new   signs  and  enlarging  old  equipments  at  tn  . 
1000  cp  per  day.     An  organization  of  700  busim 
also  taking  up  the  general  problem  of  "°^^-^"'/^,i,3 

lighting,   and   the   accompanying   photograpns  ^^  ^^ 

has  been  accomplished  in  the  illumination  o*  f^'  ,  ,1, 
principal   longitudinal  and   lateral    thoroughtare, 


SCTNBER  3,    19)1- 

bus  ess  district.  Within  the  past  six  niontlis  the  coin- 
pan  has  installed  more  250-watt  tungsten  lamps  for  dis- 
play ighting  than  it  has  loo-watt  units. 

Ic  attractiveness  ot  the  llat  rate  offered  by  the  coni- 
pan  for  display  lighting,  combined  with  the  service  ren- 
der! in  coniiectiiiii  witli  siicli  contracts,  led  to  tlie  instal- 
latii  of  the  following  lamps  in  1910: 

fuJsATE  DISPl-AY  LIGHTING   I.VSTALLED   IN    DENVER   IN  I9I0. 
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Candle- Power. 


Type  of  Lamp 


1     rate  lor  display  lighting  is  based  upon  a  charge  of 

15  ^its  per  i6-cp  lamp  per  month,  plus  5  cents  per  k\v- 

ti.m  •  T  six  hours'  service,  plus  a  meter  charge   of  $1. 

cases  where  the  sale  of  energj'  on  a  meter  basis 

iv  lighting  yields  a  lower  monthly  revenue  than 

rate  the  latter  has  been  accepted  by  the  consumer 

;it  of  the  convenience  of  leaving  the  turning  on 

•  '-"v.ps  to  the  company.     It  has  been  found  that 

-  rate  the  tendency  is  for  the  merchant  to  cut 

■  ■/  lighting  too  early  in  the  evening,  whereas 

.•al  rate  the  establishment  is  certain  to  utilize  its 

!»hting  from  dusk  to  midnight,  and  sometimes  all 

in  certain  houses  which  never  close.     The  flat- 

>e  permits  the  merchant  to  turn  on  his  lamps  as 

the  twilight  period  as  he  desires,  regardless   of 

at  which   the  company's   patrol   throws   the   load 

■'•f     The  company  is  beginning  to  push  tungsten 

the  rate  being  approximately  22  cents  per 

lamp   per   month,   the   company    furnishing 

.jrmers  and  connections  free  and  giving  free 

during  the  life  of  the   flat-rate   contract,  which 

cars.     If  the  contract  is  then  discontinued  or  a 

"^'"ij  ••'''^"*'l   3"   'he   material    reverts    to   the   company. 

T-i  flat  rate  is  favored  on  account  of  its  giving  the 

'"""'     r  six  hours  of  steady  lighting,   an   assured   fixed 

I  the  company  derived   from  energy  consumption 


PI9.  j-Night  View,  Showing   Special   Illumination   on  One  Sice  of 
Welton  Street,   Denver. 

'*stij  far  beyond  the  usual  peak,  and  it  benefits  the  con- 
sunii  by  avoiding  any  possible  disputes  on  account  of 
"letc  readings.  On  metered  installations  the  company 
*verjes  65  watts  per  unit  placed  in  service.  The  small 
'unglen  sign  lamps  thus  far  installed  by  the  company  are 
"te<it  II  volts. 
-^Bial  attention  has  been  given  by  the  company  to  the 


design  of  efTcctive  billboard  lighting.  A  representative 
board  is  illustrated  herewith  in  connection  with  the  pub- 
licity work  of  the  Denver,  Northwestern  &  Pacific  Rail- 
way, or  so-called  "iMolTat  Road,"  which  makes  a  feature  of 
day  trips  from  l>cnver  over  the  snow-capped  crest  of  the 
Continental  Divide.  The  illustration  shows  a  roof  board 
about  20  ft.  long  and  ".-;  ft.  high,  the  colored  snow  scene 


Fig.   6 — Night   View   of   Curtis  Street,    Denver. 

depicted  being  illuminated  by  six  loo-watt  tungsten  lamps 
installed  in  three  pairs,  a  special  reflector  being  provided 
for  each  pair.  The  reflectors  are  placed  about  6  ft.  apart 
on  centers  at  the  top  of  the  board,  and  the  lamps  are  of  the 
iio-volt  multiple  type.  The  cost  of  the  service,  including 
renewals,  is  $9.80  per  month  for  the  board,  and  several 
other  similar  installations  for  the  same  railway  are  in- 
stalled at  striking  points  in  the  business  district  and  along 
the  ninin  thoroughfares  of  trolley,  pedestrian  and  auto- 
mobile traffic.  The  reflectors  are  loaned  by  the  lighting 
company,  and  a  typical  unit  is  illustrated  herewith.  Each 
consists  of  a  sheet-iron  box.  12  in.  x  12  in.  .x  14  in.,  with 
interior  lining  of  white  enamel  paint,  the  structure  being 
supported  at  the  end  of  a  hollow  pipe  carrying  the  feed 
wires  for  each  pair  of  lamps.  Another  representative 
"Moffat  Road"  board  is  30  ft.  long  and  is  illuminated  by 
eight  units  of  100  watts  rating  each,  the  service  costing 
$14.20  per  month  less  10  per  cent  discount.  In  all  installa- 
tions of  billboard  lighting  special  care  has  been  taken  to 
keep  the  direct  rays  of  the  lamps  out  of  the  eyes  of  passers- 
by.  One  of  the  largest  boards  in  the  city  advertises  a 
trust  company  and  is  lighted  by  ten  pairs  of  loo-watt 
lamps.  The  cost  of  the  reflectors  complete  installed  is 
about  $6  each. 

.An  interesting  development  has  recently  been  made  on 
Welton  Street,  between  Sixteenth  and  Seventeenth  Streets, 
I'l  the  line  nf  display  lighting.  Twenty-five  250-watt 
tungsten  lamps  have  been  installed  on  brackets  over  the 
sidewalk  on  one  side  of  the  street,  the  cost  of  service  being 
54.50  per  lamp  per  month.  The  expense  is  deiraved  by 
abutting  merchants,  and  no  other  street  lighting  is  re- 
quired in  the  block.  It  is  estimated  that  the  above  flat 
rate  nets  from  6  cents  to  7  cents  per  kw-hour,  including 
three  renewals  by  the  company  in  a  period  of  two  years. 
The  accompanying  photograph  shows  the  difference  be- 
tween the  specially  lighted  and  the  other  side  of  the 
street,  and  a  recent  traffic  count  by  the  company  during  the 
evening  rush  hours  showed  that  five  persons  passed  along 
the  brighter  side  of  the  street  to  every  three  people  who 
traverseir  the  darker  side 

Another  traflfic  count  recently  made  at  the  intersection 
of  Sixteenth  and  Curtis  Streets  showed  that  86,000  people 
passed  between  the  hours  of  5:30  p.  m.  and  midnight. 
Unquestionably  many  people  passed  the  spot  from  two  to 
four  times,  but  the  well-lighted  windows  and  the  striking 
sign  installations  reached  them  every  time.     At  Fifteenth 
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and  Arapahoe  Streets,  also  in  the  business  district,  43,000 
people  passed  between  5  -.^o  p.  m.  and  9  i^o  p.  m. ;  at  Six- 
teenth and  California  Streets  25,000  people  passed  in  the 
above  hours,  and  30,000  passed  the  intersection  of  Fif- 
teenth  and  Welton   Street,s.     Another  striking  point  is  the 


Fig.   7 — Store    Front    Fitted   with    Or 


nental    Wall    Br 


rapidity  with  which  the  public  disappears  from  the  streets 
at  midnight  as  soon  as  the  display  lighting  begins  to  be 
cut  ofif. 

It  is  estimated  that  Denver  uses  100  per  cent  more 
candle-power  per  square  foot  in  window  lighting  than  any 
other  city  in  America  which  makes  anything  of  this  type 
of  illumination.  The  small  store  frequently  uses  more 
window  lighting  than  the  large  establishment,  the  former 
being,  as  a  rule,  quicker  to  appreciate  the  value  of  lighting 
after  10  p.  m.  An  interesting  example  of  the  drawing 
power  of  a  well-lighted  w'indow  was  recently  given  in  a 
small  establishment  wliich  lighted  up  a  newly  dressed  win- 
dow display  at  ii  p.  m.  A  large  crowd  collected  within  a 
few  moments,  and  the  proprietors  were  quickly  convinced 
that  the  old  practice  of  cutting  off  lighting  at  10  p.  m.  or 
1 1  p.  ni.  was  a  mistake,  even  though  the  street  for  the 
moment  might  appear  to  be  occupied  by  but  few  passers- 
by.  The  amount  of  window  lighting  in  service  in  Den- 
ver on  the  flat-rate  basis  frequently  runs  from  150  watts  to 
200  watts  per  front  foot  in  single  establishments,  A 
clothing  house  with  a  frontage  of  only  25  ft.  has  sixteen 
tungsten  lamps  of  250-watt  rating  installed  in  window 
and  outside  bracket  lighting:  a  prominent  jeweler  having 
an  establishment  of  but  13  front  ft.  has  an  installation  of 
120  watts  per  front  foot:  a  drug  house  of  80  front  ft.  has 
106  watts  ner  front  foot,  and  two  other  establishments  of 
15   front   ft.   and   14   front   ft.   respectively   have  222  watts 


Fig.    8 — Ornamental    Wall    Bracket. 


and  214  watts  per  front  foot  in  nightly  service.  In  the 
smaller  drug  stores  in  residential  sections  the  standards  of 
brilliancy  are  correspondingly  effective.  A  prominent  shoe 
house  with  17-ft.  frontage  is  equipped  with  four  250-watt 
lamps  in  the  windows,  one  500-watt  lamp  in  the  doorway, 
six  25-watt  units  in  the  basement  windows  and  six  x6-cp 


lamps  under  the  shelves.     This  service  costs  the  consuni 
about  $35  per  month  on  a  fiat  rate. 

A   novel   installation   has   recently    been    made    at    tl 
Broadway  store  of  the  Sholtz  Drug  Company,  as  shown 
Ihe   accompanying   illustration.     The   display   lighting  coi 
sists    of    ten    5-ft.    2>^-in.    x   23/i-in.    brackets,    each    bein 
equipped    with    ten    4-cp    tungsten    lamps    attached    to   tl: 
under  side  of  the  arm.  the  e.ids  of  the  brackets  supportin 
one  250-watt  lamp.     The  brackets  are  installed  about  6  f 
apart  and  have  proved  a  striking  success  in  drawing  tradd 
The   window  lighting  of  this  establishment  is  also  carrie 
out  on  a  plane  comparable  with  the  external  illuminatioi. 
Another  branch  of  this  house  has  lately  installed  a  revolv, 
ing  sign  operated  by  a  y>-hp  motor,  the  sign  making  on 
complete  turn  every  twenty-eight  seconds  and  advertisin; 
the  store  to  all  parts  of  the  compass  with  a  minimum  con 
sumption    of    energy    and    small    investment    in   equipmenl- 
The  sign  is  located  on  the  roof  of  the  store  and  is  visible 
for  several  blocks  along  the  main  trunk  lines  of  travel  nea 
the  State  Capitol. 

Besides  the  outline  lighting  of  the  company's  buildini 
elaborate  installations  of  incandescent  lamps  for  thi: 
service  have  been  made  at  the  principal  moving-pictun 
theaters  of  the  city.  The  bills  for  display  lighting  in  som( 
of  these  cases  run  from  $25  to  $50  per  week.  At  presen 
the  company  is  in  conference  with  the  Daniels  &  Fishei 
Stores  Company  preparing  for  the  spectacular  illuminatioi 
of  the  famous  campanile  lately  erected  by  that  house  ai 
the  intersection  of  Sixteenth  and  Arapahoe  Streets.  Th« 
tower  rises  to  a  height  of  about  380  ft.  above  the  sidewalk 
and  is  already  a  conspicuous  object  at  night  on  account  oi 
the  light  reflected  upon  it  from  the  Gas  and  Electric  Build- 
ing. Plans  are  also  in  contemplation  for  the  illumination 
of  the  new  Shubert  Theater  offices  by  upward  of  1700 
lamps,  including  5-watt  units  for  the  outlines  of  the  main 
arch,  20-cp  lamps  in  Hnolite  installation  for  the  coping  and 
60-watt  units  behind  art-glass  shades  in  the  cornice.  Great 
interest  has  been  aroused  in  outline  lighting  as  a  result 
of  the  initial  illumination  of  the  company's  building,  and 
it  is  anticipated  that  within  the  next  few  years  this  form 
of  illumination  will  become  general  among  the  more 
progressive  establishments.  The  amount  of  outline  light- 
ing which  can  be  handled  through  the  use  of  tungsten 
lamps  of  moderate  candle-power  is  surprising  when  ex- 
pressed in  terms  of  connected  load.  The  problem  of  lamp 
replacement  has  been  worked  out  by  the  Denver  Gas  & 
Electric  Light  Company  along  the  lines  of  an  electric 
telpher  with  motor-driven  elevator  cage  which  will  travel 
around  the  outside  of  the  building  and  reach  every  lamp 
through  a  system  of  push-button  control  operating  the 
telpher  longitudinally  upon  a  track  supported  on  the  roof 
and  raising  and  lowering  the  cage  as  conditions  demand. 
The  telpher  will  probably  be  installed  during  the  com- 
ing fall. 

The  work  of  the  illuminating  engineering  department  is 


Fig.    9— Billboard    Reflector. 

carried  on  under  the  supervision  of  Mr.  George  E.  Wil- 
liamson, reporting  to  Mr.  Clare  N.  Stannard,  secretary 
and  commercial  manager  of  the  company.  Mr.  C.  F. 
Oehhnan  was  associated  with  Mr.  Williamson  in  the  design 
of  the  illumination  of  the  company's  building,  which  was 
first  occupied  near  the  close  of  last  year. 
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Letter  to  the  Editor. 

Electric  Lighting  from  Three-Phase  Circuits. 


.  Editor  of  Electrical  World: 
—Referring  to  the  article  in  your  issue  of  Aug.  5 

-  G.  P.  Ho.xie  on  "Electric  Lighting  from  Three- 
,  Circuits,'"  and  applying  to  the  lighting  in-  industrial 
■v  the  following  arrangement  for  circuits  of  440  vults 


or  550  volts,  three-phase  or  higher,  will  be  found  very 
satisfactory. 

Each  lighting  feeder  is  sectionalized  at  its  center  of 
distribution;  two  three-phase  to  two-phase  transformers 
are  installed  with  the  secondary  of  each  connected  to  a 
section  of  the  feeder.  If  it  is  desirable  to  use  three-wire 
feeders  the  transformers  should  have  220-volt  and  no- 
volt  secondaries.  This  arrangement  simplifies  the  wiring 
and  phases  are  not  likely  to  become  unbalanced. 

Atlanta.  Ga.  '  H.  A,  On  ks. 
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Uenerators,  Motors  and  Transformers. 

^',ll;<y  Capacity  of  Induction  Motors. — E.  Aieriiach. 
author  gives  a  simple  appro.ximate  formula  for  the 
jd  capacity  of  an  induction  motor  which  can  be  used 
he  results  of  the  no-load  and  short-circuit  tests  are 
The  overload  capacity  u  is  defined  as  the  ratio  of 
;iiv;nuim  torque  to  normal  torque.     The  formula  is 

'  ,<^  +  .„ 

"=^    2, 

r  is  a  safety  factor,  generally  =  0.9,  while  i\  is  the 
.id  current,  io  the  no-load  current  and  ia.  the  short- 
■  current. — Hlek.  Zcit..  July  27. 

Kin^  Induction  Motors. — A  note  on  a  recent  British 

•   (17,010,  Aug.  3)   of  E.  Rosenberg  and  J.  S.  Peck. 

I    braking  of  induction  motors,   where  the  motor  is 

(jtonneeted  from  the  alternating-current  supply  and  one 

cthe  windings  is  supplied  with  direct  current,  means  are 

fjivided  for  a  resistance,  placed  in  circuit  with  the  other 

vSding.   to   be   varied   automaticall)'   by   a   device   which 

'   'ates  in  accordance  with  the  motor  speed  as  a  genera- 

-  with  the  frequency  or  voltage  of  the  current  gen- 

i  by  the  secondary  member    of    the    motor. — Lond. 

Eng'ing.  Aug.  10. 

cct-Currcnt     Armature     IVindings. — R.     Rankin. — 
.     article    illustrated    by  diagrams  in  which  the  author 

X>lain5  how  the  properties  of  lap  and  wave  windings 
y  be  demonstrated,  and  how  it  may  be  proved  by  a 
stiple  diagram  exhibiting  the  conductors  arranged  and 
rmbered  consecutively  that  the  usual  formulas  for  sim- 
•  vindings  of  the  kind  mentioned  are  correct. — Lond. 
Rcziac.  Aug.   11. 

Lamps  and  Lighting. 

tomctric  Flame  Standards. — W.  J.  A.    BiTTERFiEi.n. 

Haudane  and  a.  p.  Trotter. — The  authors  describe 

iius  which  they  have  used  for  determining  the  effects 

nation  of  pressure,  degree  of  humidity  and  atmos- 

vitiation  on  the  candle-power  of  the  Harcourt  pen- 

ind  the  Hefner  amyl-acetate  lamps.  .\s  a  result  of 
I  -e  experiments  curves  are  given  which  in  the  case  of 
;e  Hefner  lamp  show  that  Liebenthal's  fornmla  for  cor- 
;ctions  for  barometric  height  does  not  rest  on  acceptable 
ua.  In  conclusion,  general  correction  formulas  for  both 
.mps  are  given.  Fig.  i  gives  the  effect  of  variation  of 
mospheric  pressure  on  the  luminous  intensity  of  the 
arcourt  and  the  Hefner  lamps.  The  curves  show  that 
le  relation  between  atmospheric  pressure  and  the  yield 
f  light  is  not  constant  or  expressed  by  a  straight  line, 
he  falling  off  of  the  light  with  reduction  of  pressure  is 
luch  greater  at  the  lower  than  at  the  higher  pressures, 
he  curve  for  the  Harcourt  lamp  is,  however,  nearly  a 
raight  line  for  the  range  of  700  mm  to  850  mm,  and 
nows  that  within  these  limits  the  light  increases  or  de- 
reases  by  i  per  cent  with  an  increase  or  decrease  re- 
■lectively  in  pressure  of  12.5  mm  or  that  a  variation  of  10 


mm  in  pressure  is  attended  by  a  variation  in  the  same 
sense  of  0.8  per  cent  in  the  light  afforded  by  the  lamp. 
The  curve  of  the  Hefner  lamp  is  likewise  nearly  a  straight 
line  for  the  range  of  700  mm  or  850  mm.  and  shows  that 
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Fig.   1  —  Effect   of   Variation    of    Pressure. 

within  these  limits  the  light  increases  or  decreases  by  i 
per  cent  with  an  increase  or  decrease  respectively  in  pres- 
sure of  25  mm,  or  that  a  variation  of  10  mm  in  pressure  is 
attended  by  a  variation  in  the  same  sense  of  0.4  per  cent 
in  the  light  afforded  by  the  lamp.  Experiments  were  also 
made  to  determine  the  effect  of  variations  in  th.e  humidity 
of  the  air  on  the  light.  The  results  show  that  the  light 
of  both  the  Harcourt  and  Hefner  lamps  decreases  by  I 
per  cent  for  an  increase  of  0.16  per  cent  in  the  aqueous 
vapor  in  the  air,  or  that  an  increase  of  i  per  cent  in  the 
aqueous  vapor  in  the  air  is  attended  by  a  decrease  of 
6.25  per  cent  in  the  light  of  the  lamps.  Finally  experi- 
ments are  described  in  which  the  effect  of  different  de- 
grees of  vitiation  of  the  atmosphere  on  the  light  of  the 
standards   was   determined. — Lond.   Electrician.   .Aug.    11 

Generation,  Transmission  and   Distribution. 

High-Pressure  Water-Power  Works. — L.  Zodel. — A 
paper  read  at  the  Zurich  meeting  of  the  (British)  Insti- 
tution of  Mechanical  Engineers.  The  author  first  indi- 
cates the  method  employed  in  classifying  water-power 
plants  into  high,  medium  and  low  heads,  and  the  conditions 
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which  make  tlie  choice  of  any  of  these  desirable,  and 
when  storage  reservoirs  should  be  included.  A  number  of 
recent  high-head  hydroelectric  stations  and  the  more  inter- 
esting points  in  the  design  of  their  pipe  lines  are  then 
described.  The  water-carrying  system  of  a  high-head 
hydraulic  power  scheme  consists  of  two  parts,  the  low- 
pressure  part  to  cover  most  of  the  horizontal  distance  be- 
tween the  lake  or  river  intake  and  the  power  house,  and 
the  high-pressure  part  to  give  the  operating  head  for  the 
station.  The  high-pressure  pipe  line  represents  one  of 
the  most  costly  items  of  the  plant,  and  is,  therefore,  made 
as  short  as  possible  by  taking  the  low-pressure  conduit 
to  the  nearest  advantageous  point  above  the  power  house. 
There  are  two  main  types  of  this  conduit,  that  in  which 
water  flows  under  pressure  and  that  with  water  flowing 
freely  in  an  open  flume.  The  former  may  be  subdivided 
into  (i)  the  pressure-tunnel  arrangement  leading  to  a 
deep  penstock  chamber,  as  in  the  case  of  the  Tyssedalen 
and  Brusio  installations,  and  (2)  the  low-pressure  feeder- 
pipe  arrangement  connecting  to  a  receiver  with  a  stand- 
pipe,  as  at  Necaxa  and  Rio  de  Janeiro.  Both  of  these 
systems  allow  the  total  head  available  at  any  time  in  the 
reservoir  to  be  utilized  even  with  large  variations  in  water 
level.  The  type  of  conduit  with  open  flume  cannot,  how- 
ever, utilize  any  head  in  the  reservoir  and  this  must  be 
lost.  In  the  case  of  a  long  conduit  a  balancing  reservoir 
must  also  be  constructed  to  provide  for  any  sudden  in- 
crease in  the  load,  since  the  open  flume  will  not  draw  a 
greater  volume  of  water  to  supply  a  greater  demand,  as 
happens  automatically  with  the  pressure  conduit.  This 
case  is  illustrated  in  the  Siagne  power  station.  Another 
example  is  the  well-known  Kinlochleven  plant  of  the 
British  Aluminum  Company,  in  Scotland.  The  choice  of 
the  arrangement  of  conduit  most  suitable  for  a  power 
scheme  depends  entirely  on  the  particular  conditions  of  the 
works  and  no  rule  can  be  laid  down. — Lond.  Electrician, 
Aug.  n. 

Traction. 

Electric  Traction  on  Main  Lines  and  Interurhan  Roads 
in  Europe. — F.  Stein. — Highly  elaborate  statistical  tables 
on  the  status  of  electric  traction  in  June,  191 1,  on  main 
roads  and  interurban  roads  in  various  European  countries. 
For  each  road  a  very  large  amount  of  information  on  gen- 
eral conditions,  equipment  of  road  and  rolling  stock,  de- 
tails of  electrical  equipment  and  operation,  literature, 
references,  etc.,  is  given  in  forty-four  separate  columns. 
The  statistics  comprise  twenty  direct-current  lines  and  ten 
single-phase  lines  in  Germany,  ten  direct-current  lines  and 
seven  single-phase  lines  in  Austria-Hungary,  nine  direct- 
current  lines  and  five  single-phase  lines  in  France.  The 
German  statistics  are  given  in  Elek.  Zeit.,  July  27,  and 
the  Austrian  and  French  statistics  are  given  in  Elek.  Zeit., 
Aug.  3. 

Electric  Traction  on  Trunk  Roads  in  Germany. — The 
following  main-line  sections  in  the  Province  of  Silesia 
are  to  be  equipped  electrically:  From  Laubau  to  Hirsch- 
berg  and  Dittersbach  and  Konigszeit,  123  km  (74  miles)  ; 
from  Hirschberg  to  Griintal  50  km  (30  miles)  ;  from 
Hirschberg  to  Schmiedeberg  and  Landeshut,  40  km  (24 
miles);  from  Ruhbank  to  Liebau,  16  km  (10  miles),  and 
from  Niederalzbrunn  to  Halbstadt,  34  km  (20  miles). 
These  are  mountain  roads,  with  grades  of  2  per  cent  and 
2.5  per  cent,  the  smallest  radius  of  a  curve  being  188  m 
(617  ft.).  Energy'  will  be  bought  from  a  private  company, 
which  will  erect  the  power  plant  and  substations.  Two 
types  of  electric  locomotives  will  be  used,  one  for  passen- 
ger trains  with  a  maximum  speed  of  no  km  (66  miles) 
per  hour,  the  other  for  freight  trains  with  a  maximum 
speed  of  65  km  (39  miles)  per  hour.  (Since  it  is  stated 
that  the  freight  locomotives  will  be  practically  identical 
with  those  of  the  Dessau-Bitterfeld  line,  it  follows  that 
the  single-phase  system  is  to  be  used.) — Elek.  Zeit.. 
July  20. 


Installations,  Systems  and  Appliances. 

Marseilles. — A   long  and   fully   illustrated  descriptio  uf 
the  central  station  ot  Marseilles,  in  France,  where  d  >n 
current  and  alternating  current  at  two  different  free  n- 
cies  and  voltages  are  generated  to  meet  the  requirenus 
of   the   varying  needs   of   the   district.     Energy   from  he 
steam-turbine  plant  is  supplied  to  the  city  system  at   00 
volts  and  a  frequency  of  25  cycles.     This  is  transraitteto 
a  large  substation  from  which  the  central  district  is  p. 
plied.     From  this  substation  direct  current  at  220  vol  u 
delivered  to  a  three-wire  network.     The  station  also    .- 
plies  current  at  5500  volts  and  a  frequency  of  50  c)j 
to  the  outlying  districts.     Low-tension  mains  on  the  a  r- 
nating  system  are  fed  from  small  transformer  posts  pi;  id 
at  various  points,  the  secondary  voltage  being  190  volt  n 
this   case.     For   industrial    service,    especially    for    !;•, 
motors,    the    company     is    operating    a    special    sysi; 
using   a   pressure   of    13,500   volts   delivered  directly  f 
the   machines   at   the   central   station,   a    frequency  of 
cycles  being  used.     The  high-tension  lines  owned  by  the  C( 
pany  have  been  laid  out  so  that  in  case  of  need  they   ~ 
be  supplied  with  energy  from  the  network  of  13,500-" 
lines  which  covers  the  Maritime  Alps  region  and  runs, 
far  as  the  large  substation  of  Allauch,   in  the  neighl 
hood  of  Marseilles.     This  system  is  the  most  extensive 
France  and  is  fed  from  a  number  of  hydraulic  plants  ly 
in  the  mountain  region.    It  can  be  drawn  upon  if  requii 
and,   inversely,    the   Marseilles   station   can   feed   into 
Allauch  substation,  so  as  to  afford  a  reserve  supply  for 
latter.     In  order  to  satisfy  the  above-mentioned  conditii 
the  Marseilles  plant  has  been  arranged  to  furnish  enei 
at  three  voltages  and  frequencies.     Energy  is  produced 
three   looo-kw  turbines   at  5500  volts,  three-phase,  anc 
frequency  of  25  for  the  supply  of  the  central  substations 
Marseilles.     For  the  transformer  posts  in  the  outer  c 
tricts  of  the  town  energy  is  obtained   from  one  1000- 
turbine.     While  the  voltage  in  these  districts  is  the  sa, 
as  that  in  the  center  of  the  town  the  frequency  is  50 
stead    of    25.      For    interchange    purposes    a    frequen 
changer  consisting  of  a  50-cycle  motor  and  a  25-cycle  alti 
nator  is  used.     Either  one  of  these  machines  can  act  as 
synchronous  motor  so  as  to  operate  the  other  as  an  altt 
nator  and  thus  produce  energy  at  either  of  these  two  fi 
quencies  if  required.     For  the  supply  of  the  high-tensi' 
lines   a    turbine    which     delivers     three-phase    energy 
13.500  volts  and  a  frequency  of  25  cycles  is  installed, 
the  station  there  is  also  a  set  of  transformers  having 
ratio   of    13,500   to   5500,   so   that   the   high-tension   enen 
can  be  fed  to  the  5500-volt  bars  or  vice  versa.     Care  h 
thus   been   taken    in   laying   out   the   station   to   make  tl 
above  three  systems  interchangeable,  and  any  one  of  tl 
five  turbine  groups  can  be  used  to  supply  any  of  the  ci 
cuits  of  the  station  in  spite  of  the  different  voltages  ai 
frequencies. — Lond.  Electrician,  Aug.   11. 

Domestic  Uses  of  Electricity. — G.  Dettmar. — The  coi 
eluding  part  of  his  very  long  paper  presented  before  tl 
German    Association    of     Electrical     Engineers.      In    th 


Number  of 
Residences 
Connected. 


Kw-hours 
Kilowatts  1  Sold  During 
Connected.  the  Year. 


1906 

12  cents 

246 

1907 

9  cents 

946 

190S 

9  cents 

1,538 

1909 

9  cents 

2,271 

1910 

9  cents 

2,673 

1,281 
1,744 
2,027 


8S,859 
143,897 
237.180 
367,801 
511,112 


present  instalment  the  author  deals  with  the  use  of  th- 
electric  motor  for  driving  elevators,  washing  machines 
ventilators,  sewing  machines,  refrigerating  machines,  etc. 
and  also  deals  with  the  use  of  electric  bells  and  clocks.    T' 
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rage  the  domestic  uses  of  electricity  an  energetic 
pn  Uganda  by  the  central  stations  is  necessary,  together 
wii  the  introduction  of  a  fair  rate.  In  ICrfurt  the  con- 
sui.TS  are  divided  into  different  groups  according  to  their 
retirements,  and  this  has  led  to  a  considerable  increase 
in  ie  use  of  electricity  in   residences,   as   shown   in   the 

.n  the  preceding  page. 

>  possible  to  reduce  the  cost  of  electricity  for  the 
^„,>..iiers  without  detriment  to  the  station.  Thus  in 
Cogne  (where  a  double  rate  is  used)  the  number  of  kw- 
lio's  sold  has  increased  very  essentially,  while  the  maxi- 

;,>ad  of  the  station  has  increased  only  slightly. — Elek. 

July  27. 

Electrophysics  and   Magnetism. 
fmperature  Coefficients  of  Electrical  Resistors. — A.  A. 
SojEKViiXE. — The  third  paper  of  his  serial.     The  author 
ha^  now   tested   various   metals    and    commercial    resistor 
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ig.    2 — Temperature    Coefficient    of    Ciimax     Resistor 
Metal. 

aljys.  Fig.  2  gives  the  curve  for  the  commercial  resistor 
aw  "climax";  Fig.  3  gives  the  results  for  metallic  sili- 
cc  and  the  resistor  alloys  "cupror"  and  "phosphor  bronze"  ; 
F'.  4  gives  the  results  for  the  Krupp  resistance  alloy,  for 
G'man  silver  and  for  "monel  metal."  Curves  are  also  given 
fc'  tin,  brass  and  zinc.  In  the  case  of  the  pure  metals, 
zii  and  tin,  having  comparatively  low  melting  points, 
th  interesting  feature  is  the  change  of  resistance  that 
taes  place  when  the  specimen  passes  from  a  solid  to  a 
li^id  state  and  vice  versa.  Another  interesting  feature 
alut  zinc  is  that  if  it  is  drawn  into  a  very  fine  wire  and 
\upped  in  the  form  of  a  spiral  about  a  quartz  tube  the 
siface  tension  of  the  molten  zinc  is  sufficient  to  hold  it 
tcether  for  a  considerable   further  increase  in  tempera- 
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•ig.  3— Temperature   Coefficient   of   Silicon,   Cupror   and   Phos- 

I  phor   Bronze. 

f^e,  and  during  this  further  heating  the  temperature  co- 
ucient  of  resistance  is  quite  unusual,  without  doubt  being 
'gative  and  quite  uniform  for  more  than  100  deg.  before 


the  thread  of  zinc  pulls  apart.  On  the  other  hand,  if  the 
zinc  is  drawn  into  a  small  quartz  tube  as  a  containing 
vessel  and  its  resistance  measured  there,  the  coefficient 
while  molten  is  almost  zero. — Phys.  Review,  July. 

Alternating-Current  Resistance  and  Induction  of  Coils. 
— A.  Esau. — The  skin  effect  increases  the  resistance  and 
reduces  the  inductance  of  coils.  The  investigation  of  the 
author  shows  that  for  single-layer  coils  the  formula  of 
Wien  and  that  of  Sommerleld  represent  correctly  the  in- 
crease of  resistance  for  frequencies  up  to  6000  periods 
per  second.  For  multiple-layer  coils  the  experiments  un- 
dertaken are  incapable  of  deciding  between  the  two 
formulas.  Both  appear  to  be  fairly  correct  for  small  fre- 
quencies and  for  a  large  number  of  layers.  For  the 
higher  frequencies  (4000  to  6000)  the  resistances  fall 
below    the    calculated    values,    especially    when    there    are 
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lan   Silver  and 


only  a  few  layers  (two  or  three).  As  regards  the  in- 
ductance, it  is  found  to  change  least  when  the  coil  is  long 
and  the  number  of  layers  is  large. — Ann.  d.  Pliysik,  Vol. 
34,  pages  57  and  547,  19:1;  Lond.  Electrician,  Aug.  11. 

Delta  Rays. — N.  Campbell. — A  long  account  of  an  ex- 
tended investigation.  The  chief  results  may  be  summed 
up  as  follows:  There  is  no  evidence  that  the  speed  of 
the  delta  rays  is  dependent  on  the  speed  of  the  alpha  rays 
exciting  them.  There  is  no  evidence  of  any  difference  in 
speed  between  the  emergence  and  incidence  radiations.  The 
incidence  radiation  appears  never  to  be  less  than  the 
emergence,  though  it  is  sometimes  not  greater.  It  is  doubt- 
ful whether  the  speed  of  the  delta  rays  varies  with  the 
material  from  which  they  are  emitted.  There  is  no  evi- 
dence that  the  number  of  the  delta  rays  emitted  depends 
on  the  material  froin  which  they  are  emitted.  There 
appear  to  be  true  delta  rays  emitted  from  the  active  sub- 
stance emitting  the  alpha  rays  in  excess  of  those  due  to 
the  impact  of  those  alpha  rays  on  the  support. — Phil.  Mag.. 
August. 

Electrochemistry  and   Batteries. 

Power-Factor  and  Load-Factor  in  Electric  Furnaces. — 
J.  Harden. — The  author  emphasizes  the  effect  of  power- 
factor  and  load-factor  upon  the  first  cost  of  an  installation 
of  an  arc  and  induction  furnace  plant  and  also  upon  the 
operating  costs.  The  author  concludes  that  from  the  elec- 
trical engineer's  point  of  view,  apart  from  the  require- 
ments of  metallurgists,  neither  the  induction  furnace,  as 
such,  nor  the  plain  arc  furnace  work  under  ideal  condi- 
tions, the  former  because  of  its  lower  power-factor  and 
the  latter  for  the  reason  of  its  unsteady  load.  The  author 
recommends  a  combination  of  the  good  features  of  both — 
that  is,  the  higher  power-factor  of  the  arc  furnace  and  the 
high  and  steady  load-factor  of  the  induction  furnace  in  a 
new  furnace  design. — Lond.  Electrician.  Aug.   11. 

Edison   Storage   Battery. — F.   H.   Coi.vin. — A   profusely 
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illustrated  paper  in  which  the  author  describes  the  various 
mechanical  methods  used  in  the  manufacture  of  the  F.dison 
storage  battery.  A  description  is  given  of  the  different 
steps  in  the  methods  of  making  the  sheet-steel  grids,  the 
tubes  for  the  positive  element  and  their  filling  with  nickel 
flake,  the  making  of  the  flat  pockets  for  the  negative  ele- 
ment and  their  filling  with  iron  oxide,  the  production  of 
nickel-flake  0.00005  in.  thick  by  electrolytically  depositing 
alternate  layers  of  copper  and  nickel  and  leaching  the  cop- 
])cr  out.  and  finally  the  manufacture  of  the  battery  cases 
and  the  cutting  of  hard  rubber  for  insulation.  The  many 
ditYerent  steps  of  these  processes  are  explained  with  the 
assistance  of  numerous  illustrations. — Amer.  Machinist. 
Aug.  10. 

Units,   Measurements  and   Instruments. 

l'i\its  and  Notations. — The  committee  on  units  and  nota- 
tion of  the  German  Association  publishes  four  proposals. 
The  first  deals  with  the  definition  of  work  (Arbeit)  and 
energ}-,  which  should  be  more  clearly  distinguished  in 
future.  The  second  deals  with  the  definition  of  Durch- 
flutung  und  Strombelag.  Elektrische  Durchflutung  (electric 
flux)  is  the  algebraic  sum  of  all  electric  currents  through 
any  area.  In  the  case  of  a  two-dimensional  electric  flux 
I  through  a  film  or  foil)  the  current  or  the  electric  flux 
through  a  unit  of  length  perpendicular  to  the  lines  of 
current  is  called  the  "Strombelag."  The  third  proposal 
gives  a  list  of  often  recurring  signs  of  notation,  for  in- 
stance, %,  V.  H  for  per  cent,  0/00,  v.  T  for  pro  mille.  etc. 
One  proposal  which  differs  essentially  from  American 
practice  is  to  use  the  sign  -^  instead  of  "to"  in  phrases 
like  3-^4  hours  for  three  to  four  hours,  i.  e.,  a  time  be- 
tween three  and  four  hours.  The  fourth  proposal  is  to 
find  a  substitute  for  horse-power.  "The  technical  unit  of 
power  is  called  the  kilowatt  or  newhorse  (Neupferd).  It 
is  practically  =  102  kilogramineters  per  second  and  corre- 
sponds to  the  absolute  power  of  10"  ergs  per  second.  Unit 
NP."  The  following  conversion  factors  are  given  (where 
horse-power  is  here  written  instead  of  the   German  PS)  : 

I  NP  =  1.36  hp  =  102  kilogrammeters  per  second. 

I   hp  =  0.735  ^P  —  75  kilogrammeters  per  second. 

I  kilogrammeter    per    second  =  0.0098    NP  =  1.33    hp. 
Discussion   of  these  proposals  is   invited   to  the  middle   of 
January,  1912. — Elek.  Zeit.,  July  20. 

Dxnatnomctcrs. — A.  Amsler. — An  abstract  of  a  paper 
presented  at  the  Zurich  meeting  of  the  (British)  Institution 
of  Mechanical  Engineers.  The  author  described  two  types 
of  dynamometers,  one  of  which  is  suitable  for  high-speed 
and  the  other  for  low-speed  machines.  The  former  of 
these  is  of  the  torsion  type  and  consists  of  three  disks. 
one  at  one  end  of  the  shaft  wdiose  torque  is  required  and 
the  other  two  at  the  other  end.  The  first  disk  is  provided 
with  a  transparent  circumferential  celluloid  scale,  which 
can  be  observed  from  the  third  di.sk  through  a  fine  slit  in 
the  second.  This  fine  slit  acts,  in  fact,  as  a  pointer,  and 
the  amount  of  torsion  can  thus  easily  be  read  ofi  when  the 
scale  is  illuminated  by  a  50-cp  lamp.  Provided  the  shaft 
be  perfectly  elastic  the  angle  through  which  the  extreme 
ends  are  turned  w-ill  be  proportional  to  the  twisting  mo- 
ment— that  is,  proportional  to  the  power  transmitted.  If 
the  shaft  is  made  of  a  special  spring  steel  of  very  high 
yield  point — that  is,  above  6000  kg  per  square  centimeter 
(90,000  lb.  per  square  inch) — it  can  be  twisted  to  a  con- 
siderable degree  w^ithout  breakage  or  permanent  distor- 
sion.  In  the  example  given  the  twist  of  the  rod,  40  cm 
(15/34  in.)  long,  is  for  a  twisting  moment  of  20  m-kg 
(1736  in.-lb.),  about  20  deg.  The  shaft  has  a  cross-section 
of  12  mm  x  12  mm  (c.4725  in.  by  0.4725  in.),  and  is,  there- 
fore, subjected  to  a  stress  of  5200  kg  per  square  centimeter 
(78,000  lb.  per  square  inch),  which  is  below  the  yield  point. 
In  the  second  type  of  instrument  a  pulley  is  provided  with 
two  projections,  which  when  in  rotation  press  a  small 
piston  into  a  cylinder  filled  with  oil.     This  causes  a  regis- 


tration proportional  to  the  torque  to  be  given  on  a  ., 
through  a  mechanism  similar  to  that  of  an  ordinary  - 
indicator.  A  strip  of  paper  passes  under  the  pencil  ( 
registering  gear  at  a  velocity  proportional  to  the  c 
of  the  shaft  of  the  instrument.  The  area  of  any  porti 
the  diagram  thus  obtained  represents  the  energy  abs ) 
by  the  machine  and  the  mean  height  the  average  |  v 
transmitted.- — Lond.  Electrician,  Aug.   11. 

Localization  of  Faults. — E.  Caudhelieu. — The  authc  1 
scribes  a  siinple  method  which  enables  one  to  determi 


for    Localization    of    Faults 


once  in  wdiich  of  a  number  of  feeders  radiating  from  a 
erating  station  a  fault  has  occurred.     A  and  B  in  Fij 
are  the   main  busbars.     A  neutral   point  O  's  obtained 
connecting  two  equal  condensers  Ca  and  Cb  across  the  1 
bars.     The  point  O  is  connected  through  a  self-inducta 
A  with  the  earth.     Each  w'ire  of  a  feeder  represents 
primary  of  the  transformer  T,  the  secondary  of  whici 
connected  with  .the  secondary  corresponding  to  the  ret' 
wire    of   the    same    feeder.     In    normal    condition  the   1 
emfs  are  opposite  and  the  needle  of  the  instrument  /  if 
rest.    If  on  the  feeder  i  a  fault  occurs,  for  instance,  at  .1 
the    instrument    /,    will    always    indicate    it. — La  Lumi\ 
Elec.  July   i. 

Expression   of  Resistivity   of  Electrical  Conductor.i.- 
H.   Belli XGER. — The   author   discusses   the   desirability 
expressing  resistivity  as  "mass  resistivity"  rather  than  v 
ume  resistivity,  the  chief  reasons  being  that  mass  ig  m( 
easily  measured  than  cross-section  and  conductors  are  S( 
by  weight  rather  than  volume.     The  author  endeavors 
show:   (i)  that  "ohms  per  meter-gram"  is  well  establish 
as  a  unit  of  resistivity;    (2)    that   from  a  practical  star 
point   the   "mass   resistivity"   is   preferable  to   the  "volui 
resistivity":  (3)  that  the  advantage  of  a  mental  picture 
aid   in   defining  volume  resistivity   is  no  less  available 
defining  mass  resistivity;    (4)    that  "specific  resistance 
an    undesirable    term;    (5)    that    the    term    "resistivity" 
susceptible  of  a  certain  breadth  of  definition,  and  (6)  tli 
there  are  limitations  to  the  proper  use  of  "per  cent  co 
ductivity."- — Lond.  Electrician,  Aug.   11. 

Mercury  Motor  Meter. — W.  Kesseldorfer. — A  long  illu 
trated  paper  read  before  the  German  Association  (Ve 
band)  of  Electrical  Engineers,  giving  a  sketch  of  tl 
theory  and  a  historical  review  of  the  different  types  1 
mercury  motor  meters  and  details  of  the  construction  1 
the  latest  meter  of  the  Tsaria  Company. — Elck.  7,c\ 
Jn'.v    13- 
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Book  Reviews. 


\EKGY.  Work.  Heat  and  Transformations.     By  Sidnev 

A.  Reeve.     New  York:     McGraw-Hill  Book  Company. 

-38  pages.     Price, 

\n  elementary  textbook  on  energetics  written  from  the 

andpoint  of  a  teacher  on  engineering  concepts  as  a  sub- 

ratum.     Formal  mathematics  are  sparingly  used,  vet  the 

ill  of  thought  is  essentially  quantitative,  although  tinged 

:;  a  certain  realistic  philosophy.     The  book  will  be  use- 

il  to  engineers  who,  not  having  gone  to  college,  desire  to 


become  acquainted  with  the  fundamental  principles  of  heat 
and  energy  without  delving  too  deeply  into  mathematics. 


The  Law  and  Commercial  Usage  ok  Patents.  Designs 
AND  Trademarks.     By  Kenneth  R.  Swan.    New  York : 
D.  Van  Nostranil  Company.     386  pages.     Price,  $2. 
A  descriptive  treatise  of  patents  and  patent  law,  especial- 
ly  from    the    British   standpoint,    for   the   use   of   inventors 
and  the  public.     The  book  is  clearly  written,  logically  ar- 
ranged, well  indexed  and  not  too  technical.     It  will  be  use- 
ful   to    American    inventors    interested    in    the    details    of 
British  patents  and  patent  practice. 


New  Apparatus  and  Appliances 


CETYIENE  WELDING  AND    CUTTING   MACHINE. 

\n  acetylene  welding  and  cutting  machine  recently  built 
.  the  Davis-Bournonville  Company,  of  90  West  Street, 
Tew  York  City,  at  its  laboratory  at  Marion  Station,  Jersey 
'ity.  is  shown  in  the  accompanying  illustrations.  The  ma- 
'hine  can  be  used  in  sheet  metal  work  where  the  thick- 
esses  range  up  to  3/16  in.  or  7/32  in.  and  for  straight 
,utting  of  both  thin  and  thick  work,  to  which  it  is  particu- 
irly  adapted  because  of  the  precision  of  the  movement  of 
ne  machine. 

A  cylindrical  upright  about  6  ft.  in  height  carries  a  hollow 
■orizontal  arm  projecting  at  right  angles  for  6  ft.  or  7  ft. 
nd  adjustable  in  height  by  means  of  a  rack  and  pinion. 
,"he  arm  in  turn  carries  a  long  screw  mounted  in  suitable 
•carfngs.     .At  the  base  of  the  upright  lnose  and  tight  driv,- 


zontal  and  moves  over  the  work  much  after  the  wav  of  a 
traversing  tool. 

If  a  weld  is  to  be  a  fiat  one  the  two  pieces  are  simply 
clamped  in  the  exact  relative  positions  they  are  to  occupy 
finally,  room  being  left  between  clamps  for  the  tip  to  pass. 
In  welding  the  carriage  with  the  torch  moves  evenly  along 
at  a  proper  rate  of  speed.  The  countershaft,  running  at. 
say,  140  r.p.m.,  operates  the  short  horizontal  shaft  at  about 
70  r.p.m.  It  is  possible  to  adjust  the  friction  pinion  to 
vary  the  angular  speed  of  the  vertical  shaft  from  about 
75  r.p.m.  to  about  35  r.p.m.  Still  further  reductions  of 
speed  may  be  made  by  the  gears  at  the  end  of  the  arm. 
For  an  angular  weld  the  two  strips  are  placed  edge  to  edge 
at  the  proper  angle  on  the  sides  of  an  angle  bar  and 
secured  in  position  with  clamping  strips  inserted  between 
the  outer  faces  nf  tlie  work  and  the   iaws  nl   the  clamps. 


Fig.    1— Machine    Equipped    for   Welding. 

ing  pulleys  are  mounted  on  a  short  horizontal  shaft,  at  one 
end  of  which  is  a  friction  pinion  which  engages  with  a 
disk  mounted  on  a  vertical  shaft.  This  shaft  and  a  rota- 
table  rod  in  the  hollow  arm  are  put  into  driving  connection 
by  bevel  gears.  At  the  outer  end  of  the  arm  an  arrange- 
ment of  gears  enables  the  inclosed  rod  to  drive  the  screw, 
the  turning  of  which  operates  a  traversing  carriage  upon 
I  which  the  torch  and  its  controlling  fixtures  are  mounted, 
as  shown  in  Fig.  i.  The  work  is  secured  on  a  fixed  table 
and  flexible  tubes  bring  oxygen  and  acetylene  to  the  torch, 
which  is  arranged  at  an  angle  of  about  45  deg.  to  the  hori- 


Fig.    2 — Arrangement    for    Angular    Work. 

Because  of  the  enormous  temperature  of  about  6000 
deg.  Fahr.  which  is  claimed  for  the  working  point  of  the 
oxy-acetylene  flame,  the  torch  brings  steel  and  other  metals 
locally  to  or  near  the  melting  point.  .\n  ordinary  flame 
may,  however,  supply  a  large  amount  of  the  requisite  heat 
where  the  form  and  character  of  the  work  do  not  prohibit. 
The  methods  of  preheating  may  be  various.  With  small 
repetition  work  the  preheating  may  in  some  cases  be  done 
subsequent  to  clamping  but  prior  to  putting  the  work  on 
the  table,  while  other  cases  will  require  preheating  with 
the  work  in  welding  position. 
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The  machine  above  described  as  a  welding  device  can 
readily  be  used  as  a  cutting  apparatus  with  a  different  ar- 
rangement of  jets.  Three  jets  are  arranged  in  a  rigidly 
vertical  position  in  line  with  the  direction  of  movement. 
Ahead  is  a  heating  jet  of  oxygen  and  acetylene;  at  the 
rear  is  another  but  smaller  heating  jet.  Between  the  two 
the  cutting  jet  of  oxygen  is  arranged.  An  oxygen  and  an 
acetylene  tube  together  supply  the  gases  for  the  two  heat- 
ing jets  and  an  independent  o.xygen  supply  is  provided  for 
the  cutting  jet,  for  the  reason  that  ordinarily  the  pressure 
back  of  this  jet  is  higher  than  required  for  the  heating 
oxygen.  The  forward  jet,  which  provides  preliminary  heat 
for  the  metal,  is  }i  in.  ahead  of  the  pure  o.xygen  jet.  The 
rear  jet  provides  additional  heat  to  make  up  for  dissipation 
by  conduction.  In  the  case  of  thin  plates  the  rear  jet  may 
be  shut  off. 


LONG-LIFE  FLAME-ARC  LAMPS. 


The  new  type  "K"  long-life  flame-arc  lamps  recently  de- 
veloped by  the  General  Electric  Company  are  of  the  verti- 
cal-electrode type  for  operation  on  series  and  multiple  alter- 
nating-current and  multiple  direct-current  lighting  circuits 
and  on  direct-current  motor  circuits  of  all  standard  com- 
mercial voltages. 

The  mechanism  is  of  the  focusing  type,  designed  to 
maintain  the  arc  in  the  same  position  and  thus  afford  a 
constant  and  even  distribution  of  the  light.  A  new  form 
of  clutch  permits  the  use  of  electrodes  varying  considerably 
in  diameter,  thus  obviating  all  troubles  due  to  the  wear  on 
clutch  jaws  and  insuring  a  perfect  feed.  In  order  to  pre- 
vent the  arc  from  flickering  where  the  lamps  are  subject 
to  excessive  vibration   the  cores  and  coils  are  suspended 


is  necessary  to  renew  only  one  electrode  at  each  trini  ,,. 
stub  of  the  upper  electrode  being  utilized  in  the  lid- 
holder,  thereby  obtaining  a  marked  reduction  in  the  cos  of 
maintenance. 

The  lamp  is  provided  with  two  globes,  an  inner  glob  )f 
either  clear  or  opalescent  glass  held  tightly  against  le 
machined  surface  on  the  under  side  of  the  conden,  g 
chamber  by  a  phosphor-bronze  bail  spring,  thus  mal  g 
an  air-tight  joint,  and  an  outer  globe  furnished  in  0  i- 
escent  glass  on  the  standard  lamps,  but  which  may  e 
obtained  of  clear  glass  if  desired. 

The  method  of  securing  the  globe  which  is  in  use  vli 
this  lamp  simplifies  and  facilitates  the  work  of  trimmi;. 
The  complete  globe  holder  is  hinged  to  the  condensg 
chamber,  and  to  lower  the  outer  globe  for  trimming  ■ 
is  only  necessary  to  loosen  the  wing-nut  and  allow  1 
globe  to  swing  downward,  where  it  is  out  of  the  way  ; 
not  liable  to  be  broken  by  swinging  in  the  wind  and  hitt 
the  pole. 

The  principle  of  ventilation  applied  causes  the  hot  ga 
to  rise  from  the  arc  and  circulate  through  the  condens: 
chamber,  where  they  are  cooled  and  the  fumes  condeni 
and  deposited,  thus  keeping  the  inner  globe  clean  and  ! 
illumination  unimpaired. 

In  operation  the  arc  voltage  on  the  multiple  alternatit 
current  lamp  is  regulated  by  a  reactance,  on  the  multii 
direct-current  lamp  by  a  resistance  and  on  the  moti 
circuit  lamp  by  a  resistance  and  a  weight  for  properly  b 
ancing  the  arc  voltages  when  two  lamps  are  burning 
series.  All  the  lamps  have  their  respective  reactance 
resistance  located  inside  the  lamp  casing.  The  clutch  r 
regulates  the  distance  from  the  top  of  the  armature  to  t 
clutch  lever. 

The  series  alternating-current  type  has  a  consumption 


Fig.    1  —  Long-Life    Flaming-Arc    Lamps   for  Multiple    Alternating    and    Direct    Current    Service. 


by  means  of  compression  springs.  Except  in  the  case  of 
the  series  lamps  no  shunt  spools  are  used,  thereby  elimi- 
nating a  prolific  source  of  trouble  in  arc  lamps.  The  di- 
mensions of  the  electrodes — }i  in.  diameter  and  14  in.  long 
— give  great  mechanical  strength  and  a  corresponding  re- 
duction in  loss  by  breakage  in  handling,  while  their  homo- 
geneity affords  many  advantages  over  cored  electrodes.     It 


0.20  watt  per  mean  hemispherical  candle-power  and  the 
multiple  alternating-current  and  the  multiple  direct-current 
types  have  consumptions  of  0.28  watt  and  0.41  watt  re- 
spectively. The  series  lamps  have  a  life  of  from  90  hours 
to  100  hours,  while  the  multiple  lamps  have  a  life  of  from 
100  hours  to  120  hours,  thus  combining  high  efficiency  with 
long  life. 
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,00D  SWITCHES  VERSUS  POOR  SWITCHES. 


By  Granville  L.  Palmer. 
electrical  installations  each  article  should  be  analyzed 
as "  its  good  and  bad  points  in  cost,  construction  and 
dutbilitv.  In  this  connection  the  flush  pusli-switch  prob- 
lem is  often  overlooked  and  the  cheapest  article  is  often 
seirted  with  bad  results.  Push-button  switches  have  been 
in'se  about  eighteen  years,  and  their  design  and  construc- 
tif  have  followed  two  very  plainly  marked  lines,  one  in 
wlch  the  manufacturer  insists  upon  the  best  construc- 
ti(  experience  has  developed  and  the  other  in  which  the 
mtufacturer  has  sharpened  his  wits  to  produce  a  switch 
ati  lower  cost  than  the  other  manufacturer,  to  the  end 
tfa(  he  might  either  make  an  excessive  profit  or  be  in  a 
ptilion  to  dominate  the  switch  market  on  a  price  con- 
si<ration.  The  first  class  of  manufacturer  has  succeeded 
in>stablishing  a  reputation  for  thoroughness  that  makes 
hiipri>duct  a  standard  throughout  the  world.  The  repu- 
tam  of  the  other  type  of  manufacturer  who  is  able  to 
pittuce  fair  goods  at  a  ridiculously  low  price  is  equally 
wi  known. 

♦ue  to  the  fact  that  standard  dimensions  are  essential 
iiihe  manufacture  of  push-button  switches,  good  and  bad 
svtches  have  the  same  general  appearance  when  hidden  by 
a  late,  and  to  the  lay  mind  present  no  very  great  points 
oldifference  as  long  as  they  continue  to  operate,  and  when 
th  fail  to  operate  usually  produce  a  general  criticism  of 
thgs  electrical  rather  than  a  mechanical  analysis  that 
wnld  result  in  a  determination  of  the  cause  of  the 
triMe. 

•laints  are  often  lodged  against  non-operating 
N.  and  in  the  majority  of  cases  defective  operation 
!••  R-  to  poor  insulation,  badly  designed  or  carelessly  as- 
sdbled  mechanism,  or  corrosion  due  to  excessive  damp- 
nis.  -Considerable  difficulty  is  often  experienced  in 
sytches  presenting  an  open  pocket  into  which  plaster, 
p.'St.  etc.,  can  lodge  during  the  period  of  building  con- 
sljicfion  before  the  plate  is  installed,  and  it  is  remarkable 
tit  there  is  but  one  manufacturer  who  is  offering  a 
S]tch  in  which  this  important  point  has  not  been  quite 
ofrlooked. 

tactically  all  the  cheap  switches  on  the  market  are  in- 
SHted  with  fiber  and  the  mechanism  supported  on  a 
gjunded  metal  strap.  Fiber,  being  a  ready  absorbent  of 
nlsture,  has  been  condemned  as  an  efficient  insulating 
nterial.  and  when  it  is  admitted  that  the  majority  of 
stches  on  the  market  are  so  insulated  it  is  remarkable 
tit  the  very  general  demand  for  a  more  satisfactory  arti- 
c  is  so  often  sidetracked  by  a  consideration  of  the  matter 
o  price. 

The  moisture  that  causes  a  breakdown  of  insulation  also 
s  iousty  aflFects  the  mechanism  of  the  switch,  and  when 
sel  parts  are  protected  by  a  thin  brass  or  copper  deposit  it 
inot  surprising  that  they  readily  disintegrate  under  normal 
otrating  conditions,  and  when  placed  in  dainp  walls  or  base- 
rints  go  to  pieces  very  quickly.  It  is  a  simple,  but  never- 
t'less  expensive,  operation  to  treat  the  metal  parts  of  a 
sitch  so  that  they  will  not  rust,  and  if  the  interested  pur- 
ciscr  will  assure  himself  on  this  particular  point  and 
i  ist  upon  material  in  which  this  difficulty  is  provided  for 
h  careful  manufacture,  one  of  the  most  vexatious  troubles 
tit  arise  in  push-button  switch  maintenance  will  be  over- 
CTie, 

Clean  sheet  mica,  free  from  impurities,  is  one  of  the 
ht  known  insulating  materials,  and  when  so  supported 
tit  the  action  of  the  switch  will  not  cause  it  to  disin- 
ttrate  mechanically  it  oiTers  a  ready  but  somewhat  expen- 
se method  of  insulating  push-button  switches,  and  is 
i;d  exclusively  by  all  manufacturers  of  good  switches. 
Ii  addition  to  insulating  the  current-carrying  parts  of  the 
sitch  from  its  spring-operating  mechanism  it  is  also  con- 
s  ered    excellent    construction    by    good    switch    manufac- 


turers to  support  the  switch  mechanism  on  its  porcelain 
base  rather  than  on  the  metal  support  by  which  the  switch 
itself  is  suspended,  thus  giving  a  double  insulation  between 
current-carrying  parts  and  ground. 

There  is  no  reason  why  push-button  switches  should  not 
be  installed  with  the  idea  that  they  will  last  as  long  as  the 
building  in  which  they  are  placed,  and  the  writer  is  confi- 
dent that  this  opinion  is  fully  borne  out  by  the  reputation 
that  has  been  earned  by  certain  good  push-button  switches 
that  have  been  on  the  market  as  long  as  a  demand  was 
first  created  for  material  of  this  character. 

A  superficial  student  of  mechanical  devices  is  more  fre- 
<iuently  impressed  with  the  novelty  rather  than  the  prac- 
tical utility  of  a  device  which  he  may  be  considering  with 
a  view  to  purchase,  and  certainly  novelty  has  not  been 
lacking  in  push-button  switch  design.  It  is  not  the  writer's 
intention  to  criticise  the  interest  which  all  good  mechanics 
show  in  novel  devices,  as  the  development  of  all  mechani- 
cal structures  has  been  due  to  the  imagination  and  initia- 
tive of  some  person  trying  to  improve  on  old-fashioned 
methods,  but  frequently  a  novelty  designed  to  overcome  an 
alleged  difficulty  will  produce  more  trouble  than  even  the 
imagination  of  its  inventor  could  attribute  to  a  standard 
article. 


BATTERY  GANG  SWITCHES. 


A  new  front  yoke  which  is  used  to  assemble  gangs  of 
Cutler-Hammer  battery  switches  can  be  stamped  in  long 
strips  so  that  gangs  i  ft..  2  ft.  or  I  yd.  or  more  can  be 
assembled  without  any  difficulty  in  aligning.  To  separate 
into  single   units  or   two,  three   or   four-gang   units  it   is 


only  necessary  to  use  a  nipper  or  hack  saw.  The  new  bus- 
bar, which  is  shown  in  the  rear  vie\y,  is  also  stamped  in 
long  lengths. 

This  arrangement  eliminates  the  work  of  running  a  wire 
across  the  backs  of  the  several  switches  and  provides  a 
neater  and  more  secure  connection.  The  new  washers  used 
are  cupped  so  that  any  size  stranded  wire  from  Xo.  18  to 
Xo.    10   can    be    securely    held    without    solder.      Standard 


Fig.    2 — Rear    View,    Showing    New    Busbar   Connection. 

front  yokes  and  busbars  are  in  four-gang  lengths.  These 
features  cut  down  to  a  minimum  the  work  and  time  of 
installing,  and  make  it  possible  for  the  jobber  or  dealer 
to  supply  single  units  or  gangs  of  any  size  from  a  mini- 
mum stock.  The  face  plates  are  furnished  separately  by 
the  manufacturer. 
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LOW-VOLTAGE  TUNGSTEN   LAMPS. 


The  availability  of  tungsten  in  the  form  of  drawn  wire, 
having  a  tensile  strength  exceeding  even  that  of  piano 
steel,  has  greatly  extended  the  field  of  application  of 
tungsten   lamps.     An  important  class  of  service  thus   in- 


Fig.    1 — Low-Voltage   Tungsten    La 


eluded  is  that  of  automobile  and  railroad-train  lighting, 
in  which  the  effects  of  shock  and  vibration  are  maximum, 
and  which,  therefore,  require  the  use  of  lamps  having 
sturdy   filaments. 

Of  the  full  line  of  6-volt  Edison  "Mazda"  lamps  now 
available  for  this  class  of  service  the  new  upset-filament 
headlight  lamp  is  the  latest  development.  In  this  the 
closely  coiled  filament  of  drawn-wire  tungsten  is  placed  in 
the  center  of  the  bulb,  the  axis  of  the  coil  coinciding  with 
a  line  drawn  through  the  center  of  the  lamp  base  to  the 
tip  of  the  bulb.  This  arrangement  facilitates  the  adjust- 
ment of  the  lamp  in  the  focus  of  the  parabolic  reflector, 
thereby  greatly  increasing  the  amount  of  useful  light  pro- 
jected on  the  roadway.  A  15-cp  headlight  of  this  type  will 
illuminate  the  road  to  a  distance  of  2000  ft.  ahead  of  the 
car.  This  lamp  is  made  in  15-watt,  l8-watt,  21-watt  and 
24-watt  sizes,  with  bulbs  2  1/16  in.  in  diameter  fitted  with 
Edi-Swan  candelabra  bases,  the  light  values  ranging  from 
15  cp  to  24J/2  cp.  Edison  "Mazda"  lamps  of  the  train- 
lighting  type  are  available  for  electric-vehicle  lighting 
service  in  15-watt  and  25-watt  sizes  for  25  volts  to  90  volts 
supply. 

For  general  lighting  service  the  new  lamps  are  made  in 


-Voltage   Tungsten    Lamps. 


all  standard  sizes  from  25  watts  to  500  watts,  with  either 
pear-shaped  or  round  bulbs.  The  400-watt  and  500-watt 
units  are  to  meet  the  demand  for  large  lighting  units 
where  it  has  been  necessary  heretofore  to  use  clusters  of 


lamps  or  where  arc  lamps  are  inapplicable.  They  ar  par- 
ticularly advantageous  in  the  lighting  of  audito  ims 
armories,  warehouses,  mills,  factories  and  other  .rge 
manufacturing  establishments  where  it  is  necessa  to 
locate  the  lamps  at  a  considerable  height  above  the  irk- 
ing plane. 


HIGH-TENSION  TRANSFORMERS. 


The  Pittsburgh  Transformer  Company  through  its  i|, 
ageht,  the  Republic  Electric  Company,  of  Chicago!' 
has  placed  on  the  market  a  line  of  weatherproof  o- 
tension  transformers  in  all  voltages  up  to  33,000  fo  115 
on  both  25-cycle  and  60-cycle  circuits.  Operators  of  r|; 
tension  transmission  systems  are  rapidly  beginning  to  a 
ize  the  possibility  of  selling  power  to  farms,  mills,  r  1. 
and  small  communities  located  within  a  reasonable  disiii 
of  the  lines,  but  as  the  volume  of  business  will  not,  . 
rule,  justify  the  installation  and  maintenance  of  suf, 
tions,  the  present  type  of  transformer  has  been  develf 
to  meet  this  condition. 

As  is  well  known,  high-tension  systems  are  subjectt 
excessive  strains  due  to  lightning,  surges  and  static  :■ 
turbances,  and  in  order  to  operate  successfully  under  1  . 
conditions  transformers  must  have  a  very  high  facto 
insulation.  In  these  weatherproof  high-tension  ti 
formers  the  coils  are  so  connected  that  minimum  pote 
stress  is  developed  between  turns  or  layers  of  the  w 
ing,  and,  in  addition,  the  coils  are  given  a  final  vac 
and  impregnating  treatment  which  not  only  renders  t 


High-Tension    rransfo 


dds    to 


impervious    to    moisture,    but    also    material 
insulation  strength. 

.\s  an  additional  safeguard  the  incoming  and  outgo! 
leads  have  been  brought  through  extremely  heavy  C' 
rugated  porcelain  tubes  set  at  an  angle  to  the  case,  tl 
maintaining  a  permanently  high  factor  of  insulation  1 
tween  the  leads  and  the  ground.  As  this  type  of  trai 
former  corresponds  in  a  sense  to  central-station  apparat 
the  manufacturers  state  that  care  has  been  taken  to  sect 
close  regulation  under  all  conditions  of  both  single  and  po 
phase  operation,  and  owing  to  the  interconnected  systi 
of  coils  the  effects  of  low  power-factors  on  regulation  a 
kept  at  a  minimum,  thus  insuring  satisfactory  service  und 
a  wide  range  of  conditions.  With  these  transforme 
central  stations  will  be  able  to  take  on  rural  custome 
at  a  profit — something  which  could  not  be  accomplisli 
with  the  older  type  of  transformers,  requiring  the  co 
struction  and  maintenance  of  substations. 
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The  Week  in  Trade. 

1|  THILE  the  attitude  toward  entering  into  new  business  on 
\  a  large  scale  has  become  more  conservative  in  the  past 
week,  approach  of  the  fall  season  has  assisted  expan- 
sn  of  trade  in  parts  of  the  country.  Temporary  removal  of  tar- 
i'  uncertainties  has  caused  a  more  cheerful  feeling  in  many 
U^  Lower  prices  for  cotton  prints  have  attracted  buyers,  and 
t'  operations  in  the  jobbing  trade  have  been  enlarged  by  good 
cnand  from  retail  interests.  Demand  for  cotton  goods  as  a 
^lole  is  somewhat  irregular,  but  the  trade  shows  a  gain  over 
t{  business  of  recent  weeks.  The  iron  and  steel  trades  are 
rfeiving  a  fair  amount  of  orders,  although  the  volume  of  new 
fairness  shows  a  slight  decrease.  .\  number  of  bridge  and 
rj  orders  of  moderate  size  have  been  given  in  the  past  week. 

0  increase  is  reported  in  the  number  of  inquiries  for  rails 
all  cars.  Pig  iron  is  not  in  active  demand  except  in  small  lots 
f'  early  deliverv-.  and  the  total  orders  placed  last  week 
Woonted  to  only  50.000  tons.  There  has  been  another  small 
crrease  in  the  number  of  idle  cars.  Among  the  causes  of  the 
iHiediate   hesitation    in   general    trade    have   been   growth    of 

1  or  troubles  on  several  of  the  railroads  and  in  several  other 
iiustries.  The  demands  of  the  shop  employees  of  the  Harri- 
ijn  lines  were  refused  by  the  active  head  of  the  system,  who 
sled  that  granting  of  the  requests  would  mean  chaos,  and 
vuld  narrow  the  ability  of  corporations  to  fulfil  duties  im- 
tied  upon  them  by  law.  Crop  conditions  are  reported  as  en- 
C'-ieing  and,  as  full  harvest  returns  will  probably  be  known 

opening  of  the  ne.\t  session  of  Congress,  it  is  expected 
-iness  will  be  greatly  stimulated  and  in  a  position  by  that 
meet  further  tariff  and  investigating  agitation.  Busi- 
lu  failures  for  the  week  ended  .-Xugust  24.  as  reported  by 
l/kistTeet's.  were  198,  as  compared  with  215  for  the  previous 
\tk,  23s  for  the  corresponding  week  in  1910.  236  in  1908  and 
If  in   1907. 


The  Copper  Market. 
|\\'ER  prices,  resulting  from  freer  ofiferings  of  lake  and 
electrolytic,  were  the  only  features  of  interest  of  the 
t  copper  market  in  the  past  week.  Reductions  of  %  cent 
bthe  largest  producer  caused  further  shading  by  the  independ- 
tps.  The  London  market  was  lower,  and  declines  of  5s  were 
udt  in  standard  spot  and  best  selected.  Buying,  in  spite  of 
l!Ce  concessions,  was  very  light,  both  here  and  abroad. 
fcmestic  consumers  purchased  in  small  quantities  for  Sep- 
tnber  and  October  delivery,  with  most  of  the  sales  of  elec- 

Settling 

tundard  Copper.                                            Bid               .\sked  Price 

St    12.05  12.20  

JgoM     12.05                12.20  12.121^ 

5.il«niber    12.05                12.20  12.12^ 

C.obCT     12.05             .12.20  12.12/, 

Ininber     12.05               12.20  12.12% 

(he    London    market,    .\ugu5t    29.    was    as    follows: 

Noon.  Closing. 

£      s      d  £      s      d 

indard  copper,  spot    66       3     9  56       3     9 

f  ndard  copper,  futures   56     16     3  S6     16     3 

'.Ktreine    fluctuations    for    this    year: 

*  Highest.  Lowest. 

tn<lar<J    12.35  11.57J^ 

rodon,    spot    57     10     0  53     7     6 

Lidon,   futures    58       2     6  54     0     0 

ftt  Klected  61     10     0  57     5     0 

Mytic  on  a  basis  of  12.40  cents  to  12^  cents.  It  is  rumored 
i  the  trade  that  many  of  the  largest  agencies  are  sold  ahead 
tr  sixty  days  and  that  there  are  several  others  which  have 
'  copper  available  for  early  delivery.     Although  the  domestic 

•  nsumers  are  not  buying  heavily,  the  tone  of  the  market  at 
Usent  is  steady,  and  the  expectation  still  holds  that  the 
'igust  report  of  the  Copper  Producers'  .Association  will  show 
Jreduction  of  some  5,000,000  lb.  in  domestic  stocks.  This 
i.imate  is  based,  first,  on  the  demand  from  abroad,  which 
i  spite  of  irregularity,  averages  almost  half  of  the  total  call  on 
1;  refineries  in  this  country,  and  secondly,  upon  the  fact  that 
(|liveries  during  the  month  to  domestic  users  have  been  nearly 
(jal  to  those  in  the  corresponding  period  in  July.  Total  de- 
leries  are  expected  to  be  close  to  125,000,000  lb.  There  are 
'"  signs  at  present  of  early  improvement  either  in  the  buying 


c  r  in  the  prices  of  copper.  The  belief  is  still  held  that  slocks 
in  consuming  hands  are  low  and  that  supplies  must  be  pur- 
chased for  fall  requirements,  but  the  hesitation  in  general  trade 
is  exerting  a  marked  influence  upon  copper  users,  so  thai  such 
purchases  as  may  be  made  will  probably  be  on  the  present 
hand-to-mouth  scale.  Exports  for  the  month,  including  .Au- 
gust 29,  were  24,148  tons.  The  daily  call  on  the  Metal  Ex- 
change, -August  29,  quoted  copper  as  per  the  accompanying 
table. 


Industrial  and  Commercial  Hotes. 

General  Motors  Truck  Company  to  Make  Commercial 
Electric  Vehicles. — .\s  recently  aiinuunccd  in  these  columns, 
the  General  Motors  Truck  Company  has  formed  an  electric  di- 
vision under  the  management  of  J.  M.  Lansden  to  market  a  line 
of  electric  wagons  and  trucks.  The  company  by  this  action  states 
that  it  is  in  a  position  to  advise  impartially  in  the  selection 
of  a  wagon  or  truck,  whatever  the  service,  as  well  as  to  sell 
complete  equipments,  including  both  gasoline  and  electric. 
The  electric  division  will  supply  all  types  of  electric  chassis 
and  wagons.  The  announcement  states  that  it  has  no  battery, 
tire  nor  electric  affiliations,  thus  permitting  the  widest  range 
in  equipment  and  assuring  that  each  installation  shall  fit  the 
service  for  which  it  is  intended.  Every  branch  of  the  great 
organization  of  the  General  Motors  Company  is  available  for 
purchasing,  production  and  distribution.  The  design  will  be 
dictated  by  Mr.  Lansden's  ten  years"  e.xpericnce  in  the  manu- 
facture, operation  and  maintenance  of  hundreds  of  wagons, 
as  well  as  by  the  analysis  of  widely  varying  requirements  to 
give  in  general  service  cheap,  but  continuous,  operation.  Eight 
chassis,  varying  in  load  capacity  from  1000  lb.  to  6  tons,  will 
be  built  in  different  lengths  of  frame  and  wheel  base  to  give 
in  every  instance  the  proper  design  for  the  various  styles 
and  sizes  of  bodies  necessitated  by  service.  There  will  also 
be  established  a  completely  equipped  service  department  with 
its  head  at  Detroit  and  branches  in  various  large  cities,  and  there 
will  be  a  corps  of  commercial  engineers  available  at  all  times 
in  connection  with  the  selection,  installation  or  operation  of 
motor  wagons. 

To  Import  Plania  Carbons. — H.  .\I.  Hirschberg.  president 
of  the  F.xcello  .Arc  Lamp  Company,  has  made  arrangements 
for  the  exclusive  importation  of  Plania  carbons  for  New 
York  and  Canada.  These  carbons  are  the  product  of  the 
Plania  works  at  Ratibor,  Silesia,  which  employs  over  1800 
hands  and  is  said  to  be  the  largest  European  plant  of  its 
kind,  and  the  only  company  manufacturing  large  carbon  elec- 
trodes for  refining  and  electric  smelting  purjwses.  In  addition 
to  this  product,  the  company  manufactures  carbons  for  all  types 
of  flaming,  inclosed,  open  and  miniature  arc  lamps.  The  New 
York  representatives  will  carry  a  large  stock  of  arc-lamp 
carbons  in  order  to  meet  the  requirements  of  both  domestic 
and  export  business.  Mr.  Hirschberg  says  that  August  bus- 
iness in  flaming-arc  lamps  was  better  than  in  .August  last, 
and  that  the  outlook  in  this  line  is  exceptionally  bright. 

General  Electric  Orders. — The  Des  Moines  City  Railway 
Company,  Des  Moines,  Iowa,  has  placed  an  order  with  the 
General  Electric  Company  for  a  2000-kw,  25-cycle,  mixed-pres- 
sure turbine,  and  a  75-kw  turbo-exciter.  The  turbine  will  take 
steam  from  two  engines  driving  looo-kw,  direct-current 
generators.  The  Pacific  Mills,  Lawrence.  Mass.,  have  ordered 
a  looo-kw,  three-phase,  50-cycle,  600-volt  horizontal  Curtis 
turbine.  Over  11,000  hp  of  General  Electric  motors  are  now 
installed  in  these  mills. 

Progress  of  Tallulah  Falls  Hydroelectric  Development. — 
Work  is  progressing  rapidly  on  the  hydroelectric  development 
of  the  Georgia  Power  Company  at  Tallulah  Falls,  where  it  is 
planned  to  generate  some  60,000  hp.  Contracts  have  been  let 
for  the  construction  of  the  dam  and  tunnel,  and  the  100,000- 
volt  transmission  line  is  now  being  constructed.  It  was  stated 
this  week  at  the  office  of  C.  O.  Lcnz,  chief  engineer  of  the 
Northern  Contracting  Company,  which  is  doing  the  construc- 
tion work,  that  the  system  will  be  completed  by  Decem.ber.  1912. 
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Westinghouse  Orders. — .Among  recent  orders  received  by 
tlie  Westinghouse  Electric  &  Manufacturing  Company  are  tlie 
following:  From  the  Minneapolis  General  Electric  Company, 
of  Minneapolis,  Minn.,  for  three  looo-kva,  oil-insulated,  water- 
cooled,  13,200-voU  transformers;  the  Great  Shoshone  &  Twin 
Falls  Water  Power  Company,  of  Twin  Falls,  Idaho,  for  five 
73-kva.  .»4.ooo-volt,  oil-insulated,  self-cooled  transformers;  the 
Pacific  Gas  &  Electric  Company,  of  San  Francisco.  Cal.,  for 
ten  lOOO-kva,  oil-insulated,  self-cooled,  tubular  type,  11,000-volt 
transformers;  from  the  Cincinnati  Traction  Company,  for  an 
equipment  for  generating  station  and  three  substations,  con- 
sisting of  one  6ooo-kva,  25-cycle,  13,200/6600-volt,  three-phase 
turbo-generator,  with  direct-connected  exciter;  five  1500-kw.  25- 
cycle,  six-phase,  600-volt,  rotary  converters,  self-starting  from 
alternating  end ;  sixteen  500-kva,  25-cycle,  13,200/6600-volt,  oil- 
insulated,  self-cooled  transformers;  four  switchboards  for  con- 
trol of  the  above  apparatus ;  from  the  Groton  &  Stonington 
Street  Railway  Company,  of  Mystic,  Conn.,  for  three  quadruple, 
direct-current  motors  with  controllers ;  the  Connecticut  Valley 
Street  Railway  Company,  of  Gainesville,  Mass..  for  five  quad- 
ruple, direct-current  motors  and  controller;  the  Indianapolis 
Traction  &  Terminal  Company,  for  two  direct-current  motors; 
the  Savannah  Electric  Company,  for  three  double-equipment, 
interpole  railway  motors  with  controller.  The  Boston  Elevated 
Railway  Company  has  placed  an  order  for  fifty  quadruple 
equipments  of  \o.  306  interpole  motors  with  type  HL  con- 
trol, for  use  on  the  Canibrid.^e  division. 

Winnipeg  Traction  Conference. — Messrs.  Mackenzie  and 
Mann  have  had  another  conference  with  the  special  committee 
of  the  City  Council  of  Winnipeg  regarding  purchase  by  the 
city  of  the  Winnipeg  Electric  Railway  Company  for  $24,000.- 
000.  The  pomts  at  issue  are  agreement  on  a  basis  of  audit 
and  whether  the  Mackenzie-Mann  interests  will  include  the 
suburban  lines  in  the  sale,  which  at  present  they  do  not  wish 
to  do.  The  city  wishes  to  acquire  these  as  well  as  the  other 
properties  in  question,  and  will  not  purchase  unless  they  are 
included.  Mackenzie  and  Mann,  it  is  stated,  want  the  city, 
prior  to  the  audit,  to  bind  itself  to  submit  a  by-law  of  purchase 
to  the  people  in  case  experts  show  that  the  stock  of  the  com- 
pany is  paying  5  per  cent  on  a  valuation  of  $250  per  share; 
but  the  city  has  been  holding  out  for  a  7  per  cent  dividend  on 
the  valuation,  .•\fter  the  meeting  Mayor  Evans  said  in  part: 
"Very  satisfactory  progress  was  made  at  to-day's  conference. 
It_  seems  probable  that  an  understanding  can  be  reached  on  all 
the  main  features  of  a  proposition  which  the  committee  thinks 
it  will  be  justified  in  presenting  to  the  people  for  their  vote. 
One  or  two  matters  have  yet  to  be  considered,  but  the  prospects 
of  an  understanding  are  favorable."  It  is  understood  that  no 
definite  agreement  was  reached  on  the  inclusion  of  the  subur- 
ban lines,  but  the  special  committee  of  the  City  Council  made 
it  plain  that  this  point  will  have  to  be  conceded  by  the  Mac- 
kenzie-Mann interests,  and  that  no  basis  of  audit  other  than 
7  per  cent  will  be  considered. 

Progress  of  Northern  Ohio  Traction  Plans. — The  North- 
ern Ohio  Power  Company,  which  is  building  a  combined  steam 
and  hydroelectric  plant  at  Cuyahoga  Falls  for  supplying  energ\' 
to  the  Northern  Ohio  Traction  &  Light  Company,  is  purchasing 
land  for  a  right-of-way  for  its  transmission  lines  from  the  new 
station,  across  to  the  old  hydraulic  canal  and  along  this  canal 
to  the  Beech  Street  station  of  the  railway  company  in  Akron. 
It  is  proposed  to  convert  this  station  into  a  substation  and  dis- 
tribute energy  for  light  and  power  from  it  to  all  parts  of  the 
city.  The  Northern  Ohio  Traction  &  Light  Company  has 
planned  a  high-level  track  along  nearly  the  same  route,  across 
the  Cuyahoga  Valley  at  Akron  on  a  long  bridge.  At  present 
the  road  follows  the  lay  of  the  land  at  that  point  and  has  a 
steep  hill  to  climb  on  each  side.  It  is  planned  to  improve  this 
condition  and  others,  and  while  these  improvements  may  not 
be  made  for  some  time  preparations  are  being  made  in  readi- 
ness for  them,  as  well  as  for  a  new  terminal  at  the  old  Webster, 
Camp  &  Lane  shops,  which  have  been  purchased  for  that  pur- 
pose. .\  new  depot  will  be  established  there  for  all  the  inter- 
urban  lines  entering  Akron. 

Valuation  of  Electric  Properties. — The  value  of  electric 
railways  in  the  State  of  Washington,  as  given  by  the  report 
of  the  Washington  Tax  Commission,  is  $30,449,708,  and  the 
highest  valuation  is  for  the  Seattle  Electric  Company,  which 
is  placed  at  $14,437,987.  The  Washington  Water  Power  Com- 
pany is  valued  at  $3,611,526,  the  Tacoma  Railway  &  Power 
Company  at  $3,580,323,  and  the  Seattle-Everett  Traction  Com- 


pany at  $1,331,420.  The  lowest  on  the  list  is  the  Loyal  Ra/av 
Company,  of  Ballard,  Wash.  A  similar  list  compiled  b  the 
State  Tax  Commission  of  Wisconsin  estimates  the  vali  of 
electric  railways  in  the  State  at  $37,2900,000.  The  list  is  hi  led 
by  the  Milwaukee  Electric  Railway  &  Light  Company,  wh  is 
valued  at  $24,000,000.  The  Milwaukee  Light,  Heat  &  Tra  on 
Company  is  placed  at  $6,650,000,  and  the  Eastern  VVisC'iin 
Railway  &  Light  Company  at  $775,000.  The  lowest  valu  on 
is  that  of  the  La  Crosse  &  Onalaska  Street  Railway  Com' ly 
which  is  controlled  by  the  La  Crosse  City  Railway  Compaii 

Aluminum  Notes  and  Prices. — The  aluminum  markta- 
of    August    29   is    reported    steady,    with    ingots    for   renu  n: 
held   at   20(a  22   cents   spot    No.    i,    the   base    for   large   in  t^ 
Sheets  are  quoted  at  33  cents,  and  rods  and  wire  at  31  cts 
.\  recent  summary  of  the  aluminum  industry,  compiled  abud 
states  that  the  trade  is  now  in  the  hands  of  only  twelve  m 
panics,  and  that  nine-tenths  of  the  entire  output  is  accout 
for  by  the  following  companies :   ."Muminum  Industrie  Akt. 
of  Xeuhausen;  the  Societe  Electro-Metallurgical  Fran^ais. , 
Froges;  the  Compagnie  des  Produits  Chimiques  d'Alais  et  ( 
Camangue,    of    Salindres;    the    British    Aluminum    Comp 
Limited,  and  the  .\luminum  Company  of  America.    The  E 
pean  price  of  aluminum  as  quoted  in  London  has  recently    < 
£60  to   £61    per   long   ton,   equivalent   to    13   to   I3J4  cents  tr 
pound.    The  American  tariflf  is  7  cents  per  pound. 

Says  Texas  Has  No  Electrical  Trust.— .A.  P.  Light!  .1 
Attorney-General  of  the   State  of   Texas,  has  reported  to  w 
Legislature  his  findings  in  the  investigation  of  an  alleged  if 
trical    trust    in    Texas.      Mr.    Lightfoot    reports    that    he   it 
made  an   investigation  of   combinations  of  electrical  conct  ■ 
the  work  taking  him  to  New  York.  Boston  and  other  Nortl 
cities,   and   says  that   he  has   found  no  violations  of  the  ; 
trust   law.      He   states   that  there   seems   to   be  merely  a  c 
munity  of  interests.     Mr.  Lightfoot  will  continue  his  invest 
tions  in   this   direction  and  make  another  report  later  on. 

Electrical  Construction. — Among  the  items  printed  ur 
Construction  News  in  the  current  issue  are  announcement; 
proposed  new  plants  or  considerable  extensions  to  present  pi 
at  Red  Cloud,  Minn.;  Pocahontas,  la.;  Nelsonville,  Ohio; 
sum,  Wash. ;  Los  .\ngeles,  Cal. ;  Sunias.  Wash. ;  Olyni 
Wash. ;  Tombstone,  .Ariz. ;  Johnstown,  Pa. :  Lima,  Ohio  ;  Rutl 
fordton,  N.  C. ;  Dorris,  Cal. ;  White  Lake,  S.  D. ;  Burns,  0 
Owensboro,  Ky. ;  Lexington,  Tenn.  ;  Tampa,  Fla. ;  Ban 
Mich. ;  Port  Stanley,  Ont.,  Can. ;  Ness  City,  Kan. ;  .\ltoona.  1 
Musceda,  Wis.,  and  Missoula,   Mont. 

General  Electric  Business. — Estimates  place  current  bi 
ness  of  the  General  Electric  Company  at  about  94  per  cent 
the  largest  in  the  history  of  Uie  company.  At  this  rate  gr 
business  for  the  year  should  be  close  to  $67,000,000,  as  c( 
pared  with  $71,500,000  for  1910,  and  with  these  returns  th 
will  be  a  large  surplus  in  excess  of  dividend  requiremei 
Reports  of  an  increase  in  dividends  following  settlement 
the  government  controversy  have  been  in  evidence  from  ti 
to  time,  but  it  is  stated  that  the  management  has  not  discus 
the  matter. 

Another  Aqueduct  Contract. — The  New  York  Edi; 
Company  has  closed  a  contract  with  the  Mason  &  Han 
Company  for  supplying  2000  hp  for  operating  the  construct 
plant  on  its  section  of  the  Catskill  .Aqueduct.  This  extei 
from  a  point  some  200  feet  north  of  the  Yonkers  city  line 
University  Heights  in  the  Bronx.  The  closing  of  this  d 
tract,  the  fourth  which  the  New  York  Edison  Company  1 
on  this  work,  completes  arrangements  for  the  use  of  electric 
for  all  construction  work  on  the  .Aqueduct. 

Toledo  Railways  &  Light  Company.— The  City  Solicil 
of  Toledo,  Ohio,  has  filed  a  suit  to  prevent  the  Toledo  Rj 
ways  &  Light  Company  from  using  sections  of  eighteen  stre 
over  which  cars  are  now  being  operated  although  franchi! 
have  expired.  It  is  stated  that  the  city  is  seeking  a  permant 
injunction.  Failure  on  the  part  of  the  company  to  pay  a  ren 
at  $250  per  day  for  each  of  these  streets  on  which  franchi! 
have  expired  is  the  cause  of  the  suit.  About  $70,000  rental 
now  due. 

Catalogues  and  Price  Lists  Wanted. — Kaloust  Ko 
youmjian,  Bagdad,  Asiatic  Turkey,  who  is  commercially  inti 
ested  in  electricity,  would  be  glad  to  receive  catalogues,  pnc 
etc.,  from  American  electrical  manufacturers.  Corresponden 
may  be  in  English. 
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Financial. 

Th£  Week  a  Wau.  Street. 

1EARISH  operations  dominatol  the  market  last  week,  and 
I  at  its  close  the  entire  list  01  active  stocks,  excepting 
.\tchison.  dropped  to  the  lowest  levels  thus  tar  in  19H. 
E'leiice  of  the  professional  nature  of  the  market  was  fur- 
nied  by  .Monday^  transactions,  these  showing  a  decrease  in 
$eng  pressure  and  an  increase  in  the  resistance  offered  to 
thpressure  that  remained.  Many  of  the  stocks  that  had  de- 
cltd  in  the  latter  part  of  the  previous  week  made  some  re- 
ctr;ry  during  the  day.  and  the  advancement  took  place  under 
tW  lead  of  Union  Pacific  and  United  States  Steel,  the  two 
ii«s  that  figured  prominently  in  the  decline.  News  of  direct 
bcHng  upon  the  financial  situation  was  concerned  chiefly  with 
tb'  labor  troubles  on  Western  railroads,  and  with  the  effect 
o(!he  recent  decline  as  an  intluence  upon  European  markets. 
P':«»  on  Tuesday  were  steady  until  near  the  close,  when 
piMurc  was  applied  to  a  number  of  stocks,  forcing  them  down- 


NEW  YORK 
Shares 
.\ag.  22.  .Aug.  29.  sold 


100     Int.    Met.,    p(.   42'/5 

400     Mackay    Cos..    83 '-g 

8.350     Mackav    C.pf.   72* 

— —     Man.    Kiev...  135* 

3.400     Met.    St.    Ry.    15* 

425     N.Y.&N.J.Tel.l39K' 

Steel,   com...   72^ 

Steel.     pfd...ll5« 


Shares 
.\ug.  22.  Aug.  29.  sold. 


8.020 
7,200 
2.800 
9,400 
PHI1..\DELPHI..\ 
.Aug.  22  Aug.  29 

44>..       Phila.   I 
IIH'     Phil 
52-4       Phil 


U9V4- 
69  a 
114J^ 


850,340 
9. 900 
4,801 
.5.600 


30* 


l"i 


Elec. 
Trac. 
Trac. 


Aug.  22  .Aug.  29 
.    23  22ii 

..l/'i  17;i 

.   86*  84  K- 

.   iOH         SOh 


CHICAGO. 
Aug.  29 


Aug.  22  .Aug.  29 
\.Un        131H 


_..  II 286Ji* 

Elec 153K 

1.   E.   Rv 18^* 

L  E.  Ry.,  pf..  — 


ISM- 
8854* 


Aug.  22  Aug.  29 

6-         Loni.     Edison 133  132H 

5*         Chi.     Subwavs 2?4  2M* 

0*          Chi.    Tel.    Co 123'  I20y, 

5*         Nat'l  Car 101'  100' 

T<'i        Xat'I    Car,    pf 118;i*  118!i* 

BOSTON. 

Aug.  22  Aug.  29 

Mex.    Tel 4'4'  4<4' 

Mex.  Tel.  lit 6^   .  6' 

286           N.    E.  Tel 146J4'  145 

151           \V.  T.  &  T 18Ji"  18-^' 

17;^       \V.  T.  &  T..  pf 98  98* 


Aug.   21   to   .Aug.  26. 

i^rd  again,  but  with  few  important  changes.  Fresh  rumors  of 
federal  suit  against  the  Steel  Corporation  assisted  in  bring- 
i<  down  the  prices  of  its  shares,  and  the  labor  conditions 
d  the  Harriman  roads  were  a  matter  of  discussion  in  the 
i^rket  .Although  many  speculators  had  forecast  the  gov- 
(hnient's  monthly  report  on  the  cotton  crop,  due  on  Friday 
fi  this  week,  the  Street  was  awaiting  it  with  interest.  It  was 
tlieved  that  deterioration  would  not  be  in  excess  of  the  usual 
.'igust  amount  and.  even  if  this  were  the  case,  that  the  crop 
Vuld  be  the  largest  on  record.  The  money  market  is  quiet  at 
Ifsent.  t^'Jt  will  probably  reflect  within  a  short  time  the  efforts 
<i  outside  hanks  to  finance  the  requirements  of  the  harvests. 
itts  .\ug.  29  were:  Call,  aj^fajj^a  per  cent;  ninety  days, 
per  cent.  The  quotations  in  the  tables  are  those  at  the 
\ug.  29. 


FiHAHCiAL  Notes. 
Mexican  Tramways  Company. — During  the  past  six  fiscal 
iriods  earnings  of  the  Mexican  Tramways  Company  have 
/own  annual  increases,  the  highest  total  having  been  made  in 
(10,  as  regards  both'  gross  and  net  income.  In  the  last  fiscal 
(riod  the  company  carried  more  than  76,000.000  passengers,  as 
fainst  not  quite  72.000.000  in  the  year  previous.  The  gross 
come  and  net  income  have  almost  doubled  during  the  last 
1  years,  being  $5,882,534  and  $2,996,610.  respectively,  in  i  ,10. 
against  $3,642,106  and  $1,465,732.  respectively,  in  1905.  Av- 
age  daily  earnings  from  operation  during  the  last  fiscal  year 
ere  also  the  largest  on  record,  while  the  average  daily  ex- 
I'nses  were  likewise  the  highest.  In  1910  the  average  daily 
^mings  from  operation  amounted  to  $15,986  and  the  average 
lily  expenses  were  $7,626.  compared  with  daily  earnings  of 
.4.748  last  year  and  daily  expenses  of  $7,183.  and  with  average 
lily  earnings  of  $9,482  and  daily  expenses  of  $5.74°  in  KJOS.  six 


years  ago.  A  noteworthy  feature  of  the  exhibit  for  the  last 
fiscal  period,  however,  was  the  reduction  of  about  one  point 
in  the  operating  ratio  as  compared  with  the  year  previous,  the 
ratio  being  49.06  in  1910  and  50.02  the  year  previous.  This 
ratio  is  the  lowest  reported  since  the  company  was  organized, 
indicating  that  efficiency  of  operation  has  been  materially  in- 
creased from  year  to  year.  The  ratio  in  iiK)5  was  59.75.  The 
total  amount  of  equipment  on  hand,  representing  motor  cars, 
mule  cars,  railway  engines,  etc.,  was  O33,  as  compared  with  652 
in  1909  and  569  in  HX)5.  Further  details  of  the  record  for  the 
fiscal  year  ended  June  30  were  given  in  these  columns  August  5. 

Great  Western  Power  Company. — At  the  recent  meet- 
ing of  directors  of  the  (ireat  Western  Power  Company  held 
in  San  Francisco  to  effect  the  change  in  control  resulting  from 
purchase  of  the  City  Electric  Company,  Herbert  and  Morti- 
mer Fleishacker  were  elected  vice-presi<lents.  and  the  latter 
was  given  the  management.  Edwin  Ilawley  remains  as  presi- 
dent and  H.  P.  Wilson  as  secretary.  Mr.  Wilson  has  called 
a  meeting  of  stockholders  of  the  Great  Western  Power  Com- 
pany and  the  California  Electric  Generating  Company  for  Oc- 
tober 25.  in  San  Francisco,  for  considering  an  increase  in  the 
capitalization  of  the  parent  company  from  $25,000,000  to  $27,- 
500.000.  .-X  plan  to  make  dividends  on  the  stock  of  the  sub- 
sidiary company  cumulative  after  January.  191J,  will  be  pre- 
sented to  the  stockholders,  and  there  will  be  discussion  of  the 
advisability  of  entering  into  a  contract  for  energy  with  the  City 
Electric  Company.  The  question  of  guaranty  by  the  California 
Electric  (ienerating  Company  of  payment  of  interest  upon  $1,- 
700.000  hi>n(ls  of  the  City  Electric  Company  will  lie  considered. 

Status  of  Westinghouse  Business. — The  electric  fan  busi- 
ness of  the  Westinghouse  Electric  &  Manufacturing  Company 
this  summer  is  stated  to  be  the  largest  in  the  history  of  the 
company.  Orders  called  for  more  than  100,000  fans,  and  the 
department  was  operated  at  full  capacity  throughout  the  sum- 
mer. Business  in  other  departments  is  irregular,  demand  for 
.general  supplies  being  good,  but  in  some  other  branches  a 
falling  off  in  orders  is  reported.  The  entire  business  of  the 
company  at  present  is  regarded  as  between  75  per  cent  and 
80  per  cent  of  full  capacity.  One  of  the  large  items  of  expense 
now  borne  by  the  company  is  due  to  development  of  new 
patents  for  increasing  still  further  the  efficiency  of  its  appa- 
ratus. In  spite  of  agitation  for  dividends  on  assenting  stock 
there  is  not  likely  to  be  a  disbursement  in  this  direction  until 
the  management  feels  that  the  financial  status  of  the  company 
is  extremely  sound. 

Hudson  River  Power  Companies  Sold. — At  a  foreclosure 
sale  held  .-Xugust  29  at  Ballston  Spa.  N.  V.,  the  franchises  and 
properties  of  the  Hudson  River  Electric  Power  Company  and 
subsidiaries  were  sold  to  representatives  of  the  bondholders' 
committee  for  $7,500,000.  This  was  $3,000,000  more  than  the 
upset  price  fixed  by  the  courts,  and  resulted  from  active  bid- 
ding between  the  representative  of  the  bondholders  and  An- 
thony X.  Brady,  who  is  interested  in  several  public  utilities  in 
the  upper  part  of  the  State.  The  sale  includes  the  properties 
of  the  following  companies ;  Hudson  River  Water  Power  Com- 
pany, Hudson  River  Electric  Company,  Hudson  River  Trans- 
mission Company,  Ballston  Spa  Light  Company,  Saratoga  Gas, 
Electric  Light  &•  Power  Company,  the  Empire  State  Power 
Company.   an<i    the    Madisfm    County   Gas  &    Eleolric   Company. 

Commonwealth  Edison  May  Buy  Chicago  &  Milwaukee 
Electric. — There  are  rumors  that  the  Commonwealth  Edi- 
son Company  will  bid  in  the  Chicago  &  .Milwaukee  Electric 
Railroad  Company  at  an  early  foreclosure  sale.  The  road  is 
now  in  the  hands  of  receivers,  and  a  decree  by  Federal  Judge 
Grosscup  ordering  its  sale  is  thought  to  be  forthcoming.  In 
accordance  with  the  terms  of  the  elevated  consolidation  cars 
of  the  Chicago  &  .Milwaukee  will  enter  the  city  over  the  tracks 
of  the  N'orthwestern  Elevated. 

Combination  of  Southern  Lighting  Companies. — Chicago 
capitalists,  it  is  stated,  are  negotiating  for  the  stock  of  the 
Louisville  Gas  Company,  which  controls  the  Louisville  Light- 
ing Company,  and  it  is  believed  that  they  will  endeavor  to  se- 
cure control  of  the  Kentucky  Electric  Company,  with  a  view 
of  effecting  a  cnmbinc  of  companies  operating  in  the  section. 

Oregon  Company  Changes  Hands. — The  properties  of  the 
Rogue  River  'Electric  Company,  of  Medford.  Oregon,  have 
been  purchased  by  the  Siskiyou  Electric  Light  &  Power  Com- 
pany, of  Yreka.  Cal..  this  transaction  giving  the  purchaser  con- 
trol of  water  resources  in  Southern  Oregon  and  Northern 
California. 
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Pacific  Gas  &  Electric  Extension. — D.  H.  Foote,  secre- 
tary of  lilt  Pacific  Gas  &  Electric  Company,  of  San  Fran- 
cisco, has  announced  that  the  stockholders  of  the  company 
will  be  called  upon  to  vote  at  a  special  meeting  Oct.  23 
on  an  increase  of  the  bonded  indebtedness  of  the  company 
to  $150,000,000,  with  a  parallel  increase  in  the  capitalization 
to  $160,000,000,  all  of  the  proposed  increase  to  be  common 
stock.  .Vbout  $60,000,000  of  the  bonds  will  be  used  for  re- 
funding the  company's  present  issues,  the  balance  being  avail- 
able for  ilevelopment  work  during  the  ne.xt  ten  years.  The 
recently  announced  plans  of  the  company  for  extensive  power 
development  in  Northern  California  have  attracted  attention  to 
its  growth  in  business  and  revenues  during  the  few  years  past. 
The  company  operates,  at  present,  eleven  hydraulic  plants  with 
a  total  generating  capacity  of  approximately  93,000  hp,  three 
steam  plants  rated  at  y6,ooo  hp,  and  has  about  1000  miles  of 
transmission  lines.  It  serves  with  electricity  a  population  of 
close  to  1,100,000  in  158  towns  and  cities  in  twenty-six  of  Cali- 
fornia's hfty-six  counties,  a  total  area  of  about  32,500  square 
miles.  Plans  for  development  include  new  hydraulic  plants  to 
augment  the  generating  capacity  by  71,000  hp,  giving  a  total 
of  260,000  hp  as  the  gross  output  of  the  company.  New 
transmission  lines  are  to  be  constructed,  and  additional  territory 
is  to  be  tied  in  with  the  system,  there  being  a  steady  increas- 
ing demand  to  utilize  the  product  throughout  the  northern  sec- 
tion of  the  State.  The  work  planned  is  estimated  to  cost  $10,- 
(X)0,ooo.  Dating  from  1906,  the  gross  revenues  of  the  company 
have  expanded  to  the  extent  of  over  $1,000,000  per  annum.  A 
financial  statement   for  the  past  five  fiscal  years  follows : 

Gross  Revenue.  Net  Revenue.  Surplus. 

190(1 $8,947,162  $4,524,043  $557,687 

1907 11,342,140  5,115,911  1,082,789 

1908 12,715,746  5,806,145  1,519,101 

1909 • U.650,075  5,800.925  1,502,957 

1910 ; 14,229,228  5,938,623  1,551,844 

Electric  Bond  &  Share  Company. — The  directors  of  the 
Electric  Bond  &  Share  Company  are  submitting  to  the  pre- 
ferred stockholder.s  for  their  approval  a  plan  to  increase  the 
authorized  capital  stock  of  the  company  from  $2,000,000  com- 
mon and  $2,000,000  preferred  stock  to  $5,000,000  of  each  issue, 
necessity  for  this  increase  in  capitalization  arising  from  expan- 
sion of  business.  The  plan  provides,  among  other  things,  that 
the  preferred  stockholders  will  later  receive,  share  for  share, 
6  per  cent  preferred  stock  in  exchange  for  the  5  per  cent  stock 
deposited.  It  is  also  proposed  to  make  certain  changes  in  the 
certificate  of  incorporation  and  by-laws  of  the  company,  de- 
signed to  remove  unusual  restrictions  which,  in  the  opinion 
of  the  board  of  directors,  have  been  shown  by  experience  to 
be  cumbersome  and  detrimental  to  the  best  interests  of  the 
company.  The  common  stockholders  have  assented  to  the  plan 
and  have  agreed  to  purchase  $1,500,000  of  new  common  stock 
at  par.  The  remainder  of  the  stock  will  be  sold  from  time  to 
time  to  meet  the  capital  requirements  of  the  company,  subject 
to  the  provisions  of  the  company's  charter  that  the  preferred 
stock  outstanding  at  no  time  shall  exceed  the  oustanding  com- 
mon stock.  Owners  of  the  preferred  stock  are  now  asked,  in 
order  that  the  plan  may  be  carried  out,  to  deposit  their  stock 
certificates  either  with  the  Standard  Trust  Company  of  New 
York  or  the  Old  Colony  Trust  Company  of  Boston.  Transfer- 
able receipts  will  be  issued  in  exchange  for  the  stock  certificates. 
The  Electric  Bond  &  Share  Company  was  incorporated  Feb. 
28,  1905.  Since  that  date  it  has  been  engaged  in  financing 
electrical  enterprises  and  has  been  instrumental  in  distributing 
to  investors  a  large  amount  of  public  utility  securities.  The 
company  has  paid  dividends  at  the  rate  of  5  per  cent  on  its  pre- 
ferred stock  since  organization.  The  present  rate  on  the  com- 
mon stock  is  8  per  cent.  The  company's  surplus  and  undivided 
profits  amounted  to  $1,286,627,  as  of  Dec.  31,  1910. 

Earnings  of  Detroit  Edison  Company. — Gross  earnings 
of  the  Detroit  Edison  Company  for  July  were  $231,396,  an 
increase  of  $25,475  over  the  revenue  in  the  same  month  in  1910. 
Operating  expenses  were  $144,362,  an  increase  of  $17,975,  and 
net  income  was  $87,034,  which  was  $7,500  larger  than  last 
year's  figure.  Interest  charges  were  $50,716,  an  increase  of 
$S>3I7.  and  surplus  for  the  month  was  $36,318,  being  $2,183 
over  the  surplus  in  the  corresponding  month  of  the  previous 
year.  In  the  seven  months  ended  July  31  gross  earnings  were 
$1,868,587,  as  compared  with  $1,563,153  last  year.  Operating 
e-xpenses  were  $1,102,594,  as  compared  with  $903,820,  and  net 
income  was  $765,993,  which  shows  an  increase  of  $106,660. 
Interest  charges  for  the  seven  months  were  $337,081,  as  com- 
pared   with    $302,800.    and    the    surplus    was    $482,912,    against 


$356,533  in  the  same  period  in  1910.  Estimates  based  upi  th<^ 
present  scale  of  earnings  place  the  surplus  available  for  jvi- 
dends  at  the  end  of  the  year  at  15  per  cent  on  the  $5,7000 
stock  outstanding,  as  compared  with  12.33  per  cent  fo  last 
year. 

United    Railways   of    St.    Louis. — Gross    earnings  oihe 
United  Railways  Company  of  St.  Louis  for  July  were  $16- 
759,    an    increase    of    $28,679   over   the    returns    for   the    nip 
month  in  the  previous  year.     Total  expenses  and  taxes  tc 
$686,838,  an  increase  of  $24,022,  and  net  income  was  $33  k, 
which  was  $3,996  larger  than  in  1910.     Interest  on  bonds  :is 
$228,312,   a   decrease   of   $4,690,   and   the   balance   availabU  , 
dividends   was   $104,898,   representing  an   increase  in  this  m 
of  $8,686.     In  the  seven  months  ended  July  31  gross  earng 
were  $6,841,998  an   increase   of  $251,854,   and  net  income 'a^ 
$2,145,181,    which    represents    an    increase   of   $128,598   for  he 
period  as  compared  with  1910.     The  balance  available  for  i 
dends  was  $539,620,  an  increase  of  $155,355-     From  presen  ■ 
dications  the  company  will   have  a  surplus  available  for 
dends   at  the  close   of   the  year   more  than   sufficient  to    ■. 
the  5  per  cent  on  the  preferred  stock  outstanding. 

Rome    (Ga.)    Railway   &    Light    Company   Bonds.— 1  , 
mortgage  5  per  cent  gold  bonds  of  the  Rome  (Ga.)  Railw;  ■ 
Light   Company   are   being   offered    by    a    New   York  'oan  1 
house.      The    bonds    are    dated    January     i,     1907,     are 
January  i,  1937,  and  are  subject  to  redemption  in  whole  0 
part  at   105  and  accrued   interest   on  any  interest  date  on 
months'    notice.      Earnings    in    the    past    few   years   have  1 
over  twice  interest  requirements  on  these  bonds,  and  from 
record   for  the  first   six  months  in  the  present  year  it  is 
pected   that   more   than    three   times   the    requirements  will ' 
earned. 

Southern  Bell  Telephone  Company  to  Issue  Bonds. — ' 
Southern  Bell  Telephone  Company  has  filed  a  deed  of  t 
covering  an  authorization  of  a  $50,000,000  bond  issue  in  1 
ton  County,  Georgia.  The  Bankers'  Trust  Company  and  J  ! 
H.  Parsons,  of  New  York,  are  named  as  trustees,  and  ten  : 
lions  have  been  issued  to  date.  It  is  stated  that  a  copy 
the  deed  will  be  filed  in  every  county  where  property  is  ow 
by  the  corporation. 

Cuyahoga  Telephone  Meeting. — Retiring  officers  w 
re-elected  at  the  meeting  of  directors  of  the  Cuyahoga  T. 
phone  Company.  Other  business  transacted  at  the  meet 
was  said  to  be  merely  of  routine  nature. 


DIVIDENDS. 

Muskogee  (Okla.)  Gas  &  Electric  Company,  quarterly,  p 
ferred,  1^4  per  cent,  payable  Sept.  15.      , 

Oklahoma  Gas  &  Electric  Company,  quarterly,  2  per  ce 
payable  Sept.  15. 

San  Diego  Consolidated  Gas  &  Electric  Company,  quartei 
iJ4   per  cent,  payable   Sept.    15. 

West  Penn  Traction  Company,  quarterly,  i  per  cent,  paya 
Sept.  15. 

REPORTS  OF  EARNINGS. 
AMERICAN  LIGHT  &  TRACTION  COMPANY. 

Gross      Operating        Net              Fixed  Ne 

Period.                            Earnings.   Expenses.   Earnings.      Charges.  SurpI 

July,  1911   $284,892         $9,537     $275,255         

July,  1910   250,723  10,669       240,054         

CUMBERLAND  TELEPHONE  &  TELEGRAPH  COMPANY. 

July,  1911    $611,108     $368,366     $242,741       $50,681  $192,( 

July,  1910 565.555       321,582       243,973         48,802  195,1 

MONTREAL  STREET  RAILWAY  COMPANY. 

Tuly,  1911   $437,771     $231,068     $206,703       $72,088  $134,( 

July,  1910   398,847       215,224       183,623         58,459  125,1 

NASHV'ILLE   RAILWAY  &   LIGHT  COMPANY. 

July,  1911   $154,671        $93,961        $60,710       $38,520  $22,1 

July,  1910 144,548         84,134         60,414         37,708  22,7 

NEW  ORLEANS  RAILWAY  &  LIGHT  COMPANY. 

6  m.,  June,  1911    $3,337,433  $2,036,467  $1,307,966     $881,466  $426,4 

6  m.,  June,  1910 3,142,295     1,928,712     1,213.712       876,701  348,2 

NORFOLK  &  PORTSMOUTH  TRACTION  COMPANY. 

Yr.,    Tune,    1911    $2,091,616  $1,212,404     $879,212     $743,579  $135,6 

Yr..   June,    1910    1,920.841     1,110,489       810,351       777,216  33,1 

NORTHERN  OHIO  TRACTION  COMPANY. 

July,    1911    $278,431     $141,003     $137,428       $44,321  $93.1 

.July,    1910    262,020       131,937        130.082         43,357  86.7 

PHILADELPHIA  RAPID  TRANSIT  COMPANY. 

July,    1911     $1,856,815  $1,144,766     $712,048     $737,289  •$25.2 

July,    1910    1,771,954    1,082,201       689,752       734,241  •44,4. 

TWIN   CITY   RAPID   TRANSIT  COMPANY. 

July,    1911    $710,067     $337,555     $372,512     $140,079  $232.4. 

July,    1910    682,611        318,594       364,018       140,113  223.9( 

•Deficit. 
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Construction  NeWs, 


UMINGHAM,    ALA.— The    Itiriningham.    Lnslcy    &    lie&scnicr    Rail- 

mpany.  it  is  reporied,  is  platuiing  to  erect  a  power  plant  . 
.   \L'LV  ALA. — Al  an  election  held  Aug.  22  the  proposition  to  issue 
^s)  »   lo   the   amount    of    $40,000,    the    proceeds    to   be    used    for    the    in- 
ttVtioD  of   a   municipal    clcctric-light    plant,    was   carried. 

)\YDEX,    ARIZ. — The    Ray    Consolidated    Copper    Company    contem- 

plu  tke  installation  of  electric  pumping  machinery   for  irrigation  work. 

JIOENIX,  ARIZ.— The   Salt  River   Valley   Kleclric  Company,  recently 

or     --ed,  has  applied   for   a  twenty-five  year  electric   railway   franchise  in 

F.  M.   Winter  is  interested  in   the  company. 

■  SIX,  ARIZ. — It  is  reported  that  an  extensive  system  of  electric 

IS  to  be  constructed  through  the  Salt   River  Valley  with  Phoenix 

idiating  center.     As  a  first  step  in  this  direction   Epes   Randolph. 

Jcnt  of  the  Arizona   Eastern   and  the   Southern    Pacific   Railroad 

M  ,.  .,co,  both  Southern   Pacific  properties,  recently  acquired  control  of 

till  ttreec- railway    system    here.     Surveys    for     proposed    extensions    to 

vaous  points  in  the  valley  are  being  made. 

OMBSTONE.  ARIZ.— The  Western  Mines  &  Development  Company 
Omer-LoTcl]  mines)  is  contemplating  the  installation  of  an  electric- 
pctr  plant. 

'ARRISON.  ARK.— W.  H.  Standish  is  reported  to  have  secured   per- 
ak,<ion    from    the    federal    government    to    erect    a    hydroelectric    power 
pl^t   OD   the   White   River,    10   miles  below   Fordycc.     The   work  will   in- 
d  e  tbe  construction  of  a  tunnel,   3000  ft.  long,  dam  and  power  bouse. 
lU  estimated  that  i.cvcral  hundred  hp  can  be  developed. 
i   SMEDA,   CAL. — The  City   Council   has  adopted   a   resolution   order- 
loienial  lamp  posts  set  in  concrete  base  to  be  erected  on  certain 
:;   the  city   of   Alameda. 
..::.R£FIELD,  CAL. — In   its  budget  for  the   fiscal   year  commencing 
Oooer,   1911,  the  Kern   River  Oil   Fields,   Limited,   will  make   an   appro- 
pAioo  for  motors   for  oil-drilling  operation. 

1\KE'RSFIELD.  CAL.— The  Board  of  Trustees  has  refused  pay- 
m't  of  its  regularly  monthly  account  for  arc  lamps  to  tbe  San  Joaquin 
Uit  k  Power  Company  on  the  grounds  that  the  company  had  made 
adduction  of   25   per  cent   in    rates   to   private    consumers   and    did    not 
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to  the   city.      If  the  company   does  not  make  a   reduction 


tl  rate  the  present  contract  will  be  canceled  and  the  rates  fixed  by 
ll  board. 

OLTON,  CAL. — The  Southern  California  Edison  Company  has 
ajrded  the  contract  for  the  erection  of  a  substation  at  Colton  to  the 
H).  Eii^trom  Company,  of  Los  Angeles,  to  cost  approximately  $16,000. 

:ORONA,  CAL.— The  plant  and  holdings  of  the  Corona  Gas  &  Elec- 
til  Company  arc  reported  to  have  been  purchased  by  the  Southern 
Sfras  Power  Company. 

iOURTLAND,  CAL.— The  New  Freeport  Telephone  &  Telegraph 
Cnpany  has  awarded  the  contract  for  the  erection  of  a  new  building  to 
I^dren  A  Guth. 

K)RRIS.  CAL. — Surveys  have  been  completed  for  the  proposed  trans- 
raion  line  of  the  Siskiyou  Electric  Light  &  Power  Company,  of  Yrcka, 
<..  from  Ashland.  Ore.,  to  Dorris.  Work  will  soon  begin  on  the  erec- 
ti  of  tbe  proposed  line.  Dorris  will  be  the  distributing  station  for 
!cdoel  anrt  two  large  ranches  of  Yreka.  Contracts  for  material  have 
aeady  been  placed. 

'RF:S^^*0,    CAL. — The    Pacific    Light    &    Power    Corporation,    of    Los 

.   Cal.,   has  filed  articles  of  incorporation   with   a   capital   stock  of 

'00,  to  enable  it  to  operate  in  this  section,     W^illiam  G.  Kerckhoff. 

■    Forman,    Howard    Huntington   and    H.    E.    Huntington    are   direc- 

rULLERTON,  CAL.— The  Southern  California  Edison  Company  has 
^Knitted  a  proposition  to  the  Council  offering  to  install  and  maintain  a 
1%  street-lighting  system  consisting  of  five  500-watt  and  five  250-watt 
ttgstens  in  the  business  district  and  forty-five  50-watt  tungstens  in 
i^idcntial  section,  at  the  rate  of  $98.75  a  month.  The  offer^  it  is  said, 
*tl  be  accepted. 

t'-OS  ANGELES,  CAL.— The  Los  Angeles  Railway  has  filed  applica- 
yi  for  a  franchise  for  an  electric  railway  from  Boyle  Heights  to  a 
I'nt  near  Eastlake  Park. 

-OS  ANGELES,  CAL.— The  Pacific  Telephone  &  Telegraph  Company 
r*  awarded  the  contract  for  erection  of  a  three-story  exchange  building 
<  Vernon  Avenue  to  Carl  Leonhardt.  of  Los  Angeles,  to  cost  $30,000. 

LOS  ANGELES,  CAL.— A  power  and  generating  plant  will  be  in 
jUed  in  the  new  thirteen-story  office  building  to  be  erected  on  Broad- 
ly by  the  Los  Angeles  Investment  Company.  The  cost  of  building  is 
4imated  at  $1,000,000. 

j^OS  ANGELES,  CAL.— The  Union  Oil  Company  has  awarded  the 
Mtract  for  the  installafion  of  a  power  and  generating  plant  in  its  new 


tnirtftii  story  otlicc  uiiiuliuK  on  spring  Street  to  ihc  John  W.  Catron 
Company,  of  Los  Angeles,  for  $11,325. 

LOS  ANGELES,  C.\L. — To  encourage  the  installation  of  ornamental 
lamps,  the  City  Council  has  adopted  a  policy  of  paying  the  same  price 
toward  such  as  the  lamp  service  in  the  district  is  costing.  Heretofore 
the  city  has  paid  one-eighth,  the  property  owners  bearing  the  balance. 

LOS  ANGELES,  CAL.— The  new  ordinance  adopted  by  the  Council 
recently  went  into  ciTcct  Aug.  12.  The  ordinance  does  not  contain  the 
proposed  35-cent  meter  charge,  but  provides  that  the  minimum  monthly 
charge  shall  be  75  cents  and  establishes  a  7cent  rate  for  electricity  for 
lamps. 

LOS  .\NGELES.  CAL.— The  city  of  Los  Angeles  has  filed  on  addi- 
tional power  sites  on  the  Owens  River  and  Cottonwood  Creek,  on  the 
route  of  the  aqueduct,  increasing  the  estimated  capacity  of  the  power 
plants  to  be  installed  from  120.000  to  150,000  hp.  The  Power  Bureau 
is  preparing  plans  and  specifications  for  the  power  plant  to  be  erected  in 
the  San  Francisco  canyon,  known  as  No.  1,  to  have  a  generating  capacity 
of  30,000  hp.,  and  will  advertise  for  bids  for  machinery  at  once,  to  be 
opened  in  October.     E.   F.   Scattergood  is  chief  engineer. 

LOS  ANGELES,  CAL. — The  Power  Bureau  has  recommended  to  the 
City  Council  of  Los  .\ngeles  the  establishment  of  a  I2-cent  rate  for 
electricity  for  lamps  in  Independence,  Lune  Pine  and  other  towns  along 
the  route  of  the  Los  Angeles  aqueduct,  and  a  meter  charge  of  25  cents 
per  month,  except  where  the  consumer  supplies  the  meter,  with  a  mini- 
mum charge  of  $1  per  month.  Refusal  of  the  City  Council  to  definitely 
i\x  rates  has  led  the  Power  Bureau  to  act  upon  its  own  initiative  and 
establish  the  above  schedule.  Electricity  is  being  supplied  from  the 
plants  already  installed   for  construction   purposes,   near  the  intake. 

LOS  ANGELES.  CAL.— City  Electrician  R.  H.  Manahan  has  re- 
quested the  Board  of  Public  Works  to  give  definite  information  as  to  the 
intentions  of  the  city  for  street-lighting  service  when  power  from  the 
proposed  aqueduct  plants  is  available.  An  addition  of  360  arc  lamps  is 
provided  for  in  the  city  budget,  making  a  total  of  3560  lamps  then  in 
service,  at  a  price  of  $75.60  per  lamp  a  year,  from  the  Los  Angeles  Gas 
&  Electric  Company.  An  endeavor  to  establish  lower  rates  has  met  with 
that  company's  refusal  until  it  learns  whether  its  system  will  be  taken 
over  by  the  city  at  just  valuation,  or  whether  an  entirely  new  system  is 
to   be   installed. 

MADERA,  CAL.— The  San  Joaquin  Light  &  Power  Company,  it  is  re- 
ported, is  planning  to  erect  a  transmission  line  from  Madera  to  Los 
Banos.  A  branch  line  will  extend  from  a  point  on  the  line  between 
Dos  Palos  and  the  river  to  a  point  three  miles  west  of  Mendota,  where 
a  substation  will  be  located.  Another  substation  will  be  built  at  Los 
Banos.     James  Berryman,  of  Dos  Palos,  is  in  charge  of  the  work. 

PETALUMA,  CAL.— The  Petaluma  Telephone  Company  is  planning 
to  erect  a  telephone  line   from  Petaluma  to  Coiati. 

REDDING,  CAL.— The  installation  of  the  Coleman  power  plant  and 
other  operations  in  tbe  four  completed  plants  of  tbe  company  are  lead- 
ing up  to  the  harnessing  of  the  greatest  unit  in  its  large  system.  Tbe 
company  is  utilizing  the  waters  of  three  Battle  Creeks  and  their  tribu- 
taries cast  of  Redding  and  Anderson.  The  Coleman  plant  when  com- 
pleted will  have  an  output  of  21.000  hp,  which  with  the  Volta,  Kilare. 
Inskip  and  south  plants  of  the  company  will  give  an  aggregate  output 
of  51,000  hp. 

RIVERSIDE,  CAL, — The  Home  Telephone  Company  has  applied  for 
a    franchise  covering  Riverside   County. 

ROSEVILLE,  CAL.— The  Board  of  Trustees  has  directed  City 
Engineer  Marshall  and  City  Engineer  Gibson  to  submit  estimates  at 
the  next  meeting  on  the  proposition  of  the  city  purchasing  an  electric- 
light   plant,    for   which   bonds  were   voted   some   time   ago. 

SACRAMENTO,  CAL.— The  Retail  Merchants'  Association,  it  is  said, 
is  planning  to  install  an  ornamental  street-lighting  system  in  the  busi- 
ness section  of  the  city.  It  is  proposed  to  erect  electroliers.  When 
completed  the  system   will  be  taken  over  by  the  city. 

SACRAMENTO,  CAL.— The  Pacific  Gas  &  Electric  Company  is  plan- 
ning to  make  extensive  improvements  to  the  local  street  car  system, 
which  will  involve  an  expenditure  of  about  $1,000,0000.  A  permit  has 
been  obtained  by  the  company  for  the  reconstruction  of  its  car  barns, 
located  at  Twenty-eighth  and  M  Streets,  the  cost  of  which  is  estimated 
at   $45,000. 

SACRAMENTO.  CAL— Work  will  begin  immediately  by  the  Citizens* 
Light  &  Power  Company  on  the  construction  of  the  conduit  which  will 
run  from  Seventh  and  M  to  Seventh  and  I  •  Streets.  Steel  conduits 
will  be  used.  The  poles  in  the  residence  district  will  be  placed  in  alleys. 
Energy  is  delivered  at  the  substation  of  the  company  located  at  Eighth 
and  R  Streets,  where  it  is  transformed  for  distribution  throughout  the 
city. 

S.AN  DIEGO,  CAL. — Plans  are  being  considered  to  replace  the  open 
arc    lamps    on    the    west    side    of    the    city    with    the    metallic    flame-arc 
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to  correspond  with  those  being  use  on  the  east  side.  The  proposed 
change  will  require  some  changes  to  the  generators  at  the  west  side 
pumping  station.  The  cost  of  the  entire  work  is  estimated  at  about 
$6,500. 

S.-\N  FR.\N'CISCO,  CM.. — The  United  Properties  Company  has  com- 
pleted surveys  for  an  electric  railway  between  this  city  and  Sacramento, 
and  will  soon  commence  work  on  construction  of  same. 

S.^N  FR.\NCISCO,  C.\L. — Bids  will  be  received  at  the  office  of  the 
Board  of  Public  Works,  993  Market  Street,  San  Francisco,  Cal..  until 
Sept.  20  for  furnishing  and  installing  laundry  plant  in  the  power  house 
and  laundry  building  at  the  San  Francisco  Building.  Also  for  furnish- 
ing and  installing  steam  turbines,  generators  and  main  switchboard, 
sterilizers  and  disinfectors,  ice-making  and  refrigerating  plant  in  the 
power  house  and  laundry  building  at  the  San  Francisco  Hospital.  .Mso 
for  furnishing  and  installing  stesm,  gas  and  water  piping  for  tunnel  in 
San  Francisco  Hospital,  and  for  furnishing  and  installing  plumbing, 
gas  fitting  and  piping  in  power  house  and  laundry  building;  for  furnish- 
ing and  installing  boilers,  boiler-room  auxiliaries  and  piping  in  power 
house  and  laundry  building.  Plans  and  specifications  are  on  file  at  the 
office  of  the  clerk  of  the  Board  of  Supervsors. 

S.\N  JOSE.  C.\L. — The  construction  of  an  electric  railway  between 
San  Jose  and  Almaden  is  contemplated  by  C.  A.  Nonas,  president  of 
the  .\Imaden  Quicksilver  Mines. 

SANT.\  AX.\,  C.\l-.— The  Southern  California  Edison  Company  has 
brought  suit  in  the  United  States  Circuit  Court  at  Los  .\ngeles  to  re- , 
strain  the  city  of  Santa  .\na  from  enforcing  an  electvic-light  ordinance 
with  rate  of  7  cents  per  kw-hour,  from  250  to  8000  kw,  and  1%  cents 
per  kw-hour  above  8000  kw,  with  minimum  of  50  cents.  The  company 
claims  that  physical   valuation  will  show  the   rates  to  be  confiscatory. 

STANTON,  CAL. — The  installation  of  electric-light  and  water  work- 
systems  in   Stanton  is  reported  to  be  under  consideration. 

VALLEJO,  C.\L.— John  W.  Etenforth.  72  Ellicott  Street,  Buffalo, 
X.  Y.,  has  secured  the  contract  for  furnishing  equipment  for  auxiliary 
plant  at  the  navy  yard.  Mare  Island,  Cal..  for  $104,-120,  bids  for  which 
were  opened  July  8. 

\"EXICE.  CAL. — It  is  reported  that  it  is  proposed  to  erect  a  power 
plant  in   connection   with   the  new   Polytechnic   High   School. 

VENTURA,  CAL. — The  power  plant  of  the  Union  Oil  Company,  near 
.lere,  was  recently  destroyed  by  fire. 

COLOR.^DO  SPRINGS,  COL.— The  question  of  improving  the  street- 
lighting  system  and  also  erecting  colored  streamer  lamps  across  the 
streets  to  be  used  for  special  occasions  is  under  consideration  by  the 
Chamber  of  Commerce. 

MERIDEX,  COXN. — The  Berlin  Street  Railway  Company,  organized 
to  build  an  electric  railway  between  Meriden  and  Berlin,  with  a  branch 
line  from  Berlin  to  New  Britain,  is  planning  to  begin  work  on  con- 
struction of  the  proposed  road  at  an  early  date.  H.  M.  Kochersperger  is 
president  of  the  company  and  j.  T.  Kelly,  of  New  Haven,  Conn.,  secre- 
tary. 

PL.MNVILLE,  CONN. — The  Trumbull  Electric  Manufacturing  Com- 
pany is  reported  to  have  awarded  the  contract  for  installling  equipment 
at  its  power  plant  to  the  Shaffer  March  Company,  of  Bristol,  Conn. 

WESTPORT,  CONX. — The  plant  and  holdings  of  the  Westport  Water 
Company  have  been  purchased  by  the  Housatonic  Power  Company,  of 
New  Haven,  Coiin.  The  Westport  company  supplies  both  electrical  and 
water  service  in  Westi>ort,   Saugatuck  and  Green   Farms. 

WILMINGTON,  DEL. — The  Public  Utilities  Light,  Heat  &  Power 
Company  has  applied  for  a  franchise  to  erect  and  operate  an  electric 
plant  in  Wilmington. 

WASHINGTON,  D.  C. — Sealed  proposals  will  be  received  at  the  of- 
fice of  the  General  Purchasing  Officer,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C,  until  Sept.  23,  for  furnishing  copper  conductor  bars  and 
splice  bars.  Blanks  and  general  information  relating  to  this  circular  (No. 
647)  may  be  obtained  at  the  above  office  or  at  the  offices  of  the  assist- 
ant purchasing  agents.  24  State  Street,  New  York.  N.  Y. ;  614  Whitney- 
Central  Building.  New  Orleans,  La.,  and  1086  North  Point  Street,  San 
Francisco,  Cal.     Major  F.   C.   Bojgs  is  General  Purchasing  Officer. 

WASHINGTON,  D.  C. — Bids  will  be  received  until  Sept.  II  at  11k- 
office  of  the  General  Purchasing  Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  vitrified  tiles,  mandrels  for  tile,  dyna- 
mite, calcium  carbide  and  telephone  cable.  Blanks  and  general  infor- 
mation relating  to  this  circular  (No.  645)  may  be  obtained  from  the 
above  office  or  from  the  offices  of  the  assistant  purchasing  agents  at  24 
State  Street,  New  York,  N.  Y. ;  614  Whitney-Central  Building,  New 
Orleans,  La.,  and  1086  North  Point  Street,  San  Francisco,  Cal.  Major 
F.  C.  Boggs  is  General  Purchasing  Officer. 

ST.  PETERSBURG,  FLA. — Arrangements  are  being  made  by  the  St. 
Petersburg  Railway  &  Electric  Cximpany  to  build  an  extension  from  £t. 
Petersburg  to  Coffeepot   Bayou,   work  on  which  will  begin  soon. 

T.\MP.\,  FL.\. — Judge  Bullock,  of  Ocala,  Fla.,  is  reported  to  be  in- 
terested in  a  project  to  build  a  hydroelectric  plant  on  the  Wekiwa  River 
to  supply  electricity  in  that  district.  Plans  are  under  way  to  form  a 
company  to  operate   the   plant. 

HONOLULU,  H.WVAII. — The  contract  for  furnishing  boilers,  etc., 
for  auxiliary  power  plant  equipment  at  naval  station.  Pearl  Harbor,  has 
been  awarded  to  C.  C.  Moore  &  Company,  99  First  Street,  San  Fran- 
cisco. Cal.,  at  $158,000.  bids  for  which  were  opened  July  8. 


MIDDLETON,  IDAHO.— The  Swan  Falls  Power  Company,  of  m|ia 
Idaho,  is  reported  to  have  completed  plans  for  the  erection  of  sub- 
station in  Middleton,  to  cost  about  $2,500. 

MINERAL,  IDAHO.— The  Idaho  Electric  &  Power  Company  i  ,!,„. 
ning  to  erect  a  pumping  station  near  Mineral  for  the  purpose  of  mp 
ing  water  for  irrigating  land  surrounding  Mineral  on  the  Snake  iver. 
The  company  is  now  securing  the  right  of  way  for  the  erection  ■  in 
transmission  lines. 

CHICAGO,  ILL. — Sealed  bids  will  be  received  by  the  Board  oi'nii 
tees  of  the  Sanitary  District  of  Chicago,  Room  1500,  .-\mcrican' run 
Building,  Chicago,  111.,  until  Sept.  5  for  furnishing  and  installin  tlcc 
tricai  apparatus  as  follows;  Division  A — electrical  equipment  fo  Wi»- 
bansia  substation;  B — tubular  poles;  C — wrought-iron  tubes;  D- al  ■ 
able-iron  cross-arms;  E — insulators;  F — Columbian  pole  bases;  G — .» 
meters;  H — oil  switches;  I — line  construction;  J — watt-hour  meter:  al- 
for  construction  of  substation  building.  Plans,  specifications  anico; 
tract  form  are  on  file  at  the  office  of  the  electrical  engineer  otia 
itary  District,  Room  1500,  American  Trust  Building,  Chicago,  111.,  |J 
of  which   may   be   obtained  on  application   to  above  office. 

ELLIOTT,    ILL. — The    installation    of    an    electric-light    plant 
ported  to  be   under  consideration  by  the  city. 

GEORGETOW.V,  ILL.— The  new  electric-light  plant  of  the  G  1 
town  Electric  Light  Company  is  nearly  completed  and  will  soon  be  } 
operation.  The  plant,  which  is  located  near  the  Sharon  coal  mint,, 
supply  electricity  for  lamps  and  motors  in  the  towns  of  Ridgt  ti 
tjeorgetown,  Indianola,  Sidell,  Vermilion  Grove  and  to  many  0  > 
farmers   along    its   transmission    lines. 

HILLSBORO,    ILL.— Surveys   are   being   made   for  an   electric  rs  -. 
from    Hillsboro    to    Taylor    Springs.     Funds    for    building    the    pro  • 
railway,    it   is    said,    will    be   provided    by    the    Hillsboro    Electric   I.ij 
Power  Company. 

M.-\NHATT.-\N,    ILL.- — The    \'illage    Board   has  appointed  a  comi  <r 
to    confer    with    the     Economy    Light    &    Power    Company    in    refiai 
lighting  the  streets  of   the  village.      The   company  has  submitted  a  1 
sition    offering    to    extend    its    transmission    lines    from    Elwood    .in 
furnish  thirty-three  street  lamps  at  $44  each  per  year. 

WAUKEGAN,  ILL.— The  installation  of  an  electric-light  plant  in 
nection  with  the  municipal  water-works  system,  to  supply  electricit; 
stieet  lighting  in  Waukegan,  is  under  consideration. 

SOUTH    BEND,    IN  D.— Work  has   commenced  on   the  addition   1, 
power   house    of   the    Indiana    &    Michigan    Electric   Company.    An 
tional  unit  will  be  installed  which  will  double  the  capacity  of  the  pi. 
plant,  making   the  output   about   13,000  hp. 

WARREN,  IND.— The  Mills  Electric  Company,  of  Chicago,  III., 
iifacturers  of  electric  chafing  dishes,  toasters,  water  heaters  and  < 
electrical  devices,  has  moved  its  plant  to  Warren,  Ind.  The  factory 
be  equipped  for  electrical  oi)eration,  enerjy  for  which  will  be  sup 
by  the  municiijal  electrit-light  plant.  The  management  of  the  muni 
electric  plant  is  making  a  specialty  of  supplying  electricity  for  - 
manufacturing  plants.  W.  H.  Hickerson  is  superintendent  of 
municipal  electric  plant. 

BOONE,   LA. — Contracts  have  been  placed  by  the  Boone  Electric  ( 
pany    for   the   construction    uf   a   new   power   house   and  smokestack, 
building   will   be    80    ft.    x    100   ft.,    built    of   brick   and   concrete,   ami 
smokestack    175    ft.    high.      New    equipment    will    be   installed   in   the 
pi  wcr  station,  contracts   for  which   have  already  been   placed. 

NEW  SHARON,  lA. — The  erection  of  a  high-tension  transmis 
line  between  Oskaloosa  and  New  Sharon  is  under  consideration.  W 
the  present  legal  tangle  in  which  the  electric-light  proposition  is  invol 
has  been  solved,  it  is  probable  that  the  city  will  secure  electrical  set 
from  the  Oskaloosa  Traction  &  Light  Company,  and  a  twenty-four  h 
service   will   he  established. 

POCAHONT.'\S,  I.A. — At  a  special  election  held  recently  the  prop 
luin  to  issue  bonds  to  the  amount  of  $11,000,  the  proceeds  to  be  u 
l-'r  the  construction  of  a  municipal   electric-light  plant,  was  carried. 

VTLLISCA,  lA.— Claiming  that  the  Villisca  Electric  Company  has 
foiled  its  franchise,  the  City  Council  has  adopted  a  resolution  cancel 
the  franchise  of  the  company,  now  known  as  the  Villisca  Public  Serv 
Company.  Notice  has  been  served  on  the  company  that  it  must  icn- 
its  poles  and  wires  from  the  streets  of  the  city  within  thirty  di 
William  Binkley  is  local  manager. 

CLAFLIN,  KAN. — The  local  electric-light  plant  was  destroyed  by 
on  Aug.   18.     At  present  the  city  is  without  street-lighting  service. 

LECOMPTON,  KAN. — At  an  election  held  recently  the  proposition 
issue  $2,500  in  bonds,  the  proceeds  to  be  used  to  install  an  electi 
lighting  system,  was  carried. 

NESS  CITY,  KAN. — At  a  special  election  held  Aug.  16  the  propositi 
to  issue  $16,000  in  bonds,  the  proceeds  to  be  used  for  rebuilding  1 
municipal  electric-light  plant,  was  carried.  Contracts,  it  is  said,  will 
let   at  once   for   erection   of  new  building   and   installation  of  machine 

TOPEK.\,  KAN. — The  contract  for  erecting  an  electric  transmissi 
line  from  the  plant  of  the  Topeka  Edison  Company,  in  Topeka,  to  the  - 
dustrial  Institute,  2  miles  east  of  the  city,  wiring  the  grounds  f 
street  lamps  and  also  wiring  the  seven  buildings  of  the  institution,  b 
been  awarded  to  H.  B.  Howard,  of  Topeka,  Kan. 

HICKMAN,     KY.— The     Kentucky     Southwestern     Railway,     Light 
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PB,t  Company,  reccmly  organiicil,  is  planning  lo  build  an  electric 
ruby  '">■■■  Paducola  to  Hickman,  Ky.,  and  also  lo  supjily  electricity 
(orinilH  and  motors.  E.  F.  Wheaton,  of  Hiclcman,  Ky.,  is  interested 
,n  k  company. 

llXINGTON,    KY.— It   is  reported   that   contracts   have   been   awarded 
by  "le    Kmtucky    Traction    &    Terminal    Coni|>any    for    machinery    and 
r.uMicnl  for  its  proposed   power   plant.     Work   will   soon  begin   on   con- 
■   of  the   power   house.     The  equipment   will   include   two  2500-kw 
rralors.    two    750kw   auxiliaries    and   two    TSkw    exciters,    super- 
id  four  boilers  with   a    rating   of   about    1000   hp  each,  each   sup- 
■h   automatic   coal   stokers.     The   company    also    contemplates   the 
of  an"  ice   plant    and   two    substations,   one    on   the    Kicholasville 
.tther  on   the  Georgetown  line,  and   will   also  rebuild  substations 
,.n>e  Krankfori  and   Paris  line.     The  cost  of  the  work  i:   estimated   at 
th)>    $.^00,000.      Sargent    &    Lundry,    of    Chicago,    III.,    are    consulting 

*       tWPOHT,  KY. — The  contract  for  supplying  the  city  of  Newport  with 

elceiral  energy    has   been   awarded    by   the   City   Council   to   the    Union 

Meat  ft  Power  Company,  of  Covington.  Ky.     The  contract  provides 

ity  shall  pay  $58  per  lamp  for  arc  lamps  and  $27  per  lamp  for 

lamps.      The    rate    for    commercial    lighting    has   not    been    fixed. 

\moanl  used  is  at  the  scale  of  10  cents  per  kw-hour,  with  a  dis. 

irom  10  to  40  per  cent  according  to  the  amount  of  energy  con* 

SBORO,  KY. — Improvements  arc  contemplated  to  the  municipal 
<ht  plant  which  will  involve  an  expenditure  of  about  $16,000. 
'  iJenback,   manager   of  the  municipal   plant,   will   have   charge   of 

■,;ir     rV^ 

/'HENS,  MAINE. — Plans  are  being  considered  for  the  construction 
oi  -  t'ctric  railway  from  Skowhegan  to  Athens,  via  East  Madison,  a 
t  about  10  miles.  The  towns  of  Athens  and  Skowhegan  have 
!  lo  take  $15,000  in  capital  stock  and  the  Maine  Central  Rail- 
l>any  has  promised  an  equal  amount.  It  is  proposed  to  issue 
.  capital  stock  and  to  secure  the  remainder  of  the  funds  by 
'ids.  J  E.  Chapman  is  interested  in  the  project. 
KICK,  MD. — The  Frederick  Railroad  Company  has  purchased 
stock  of  the  Frederick  Gas  &  Electric  Company  and  has  asked 
Service  Commission  to  ratify  the  sale.  Improvements  to  the 
vstem    have    been    promised    the    city. 

ROCK,  MASS.— The  Marshfield  Electric  Light  &  Power  Com 
applied  for  a  franchise  to  erect  and  maintain  transmission  lines 
stribution  of  electricity  in  Brant  Kock.  E.  J.  Bcattie  is  pres- 
ht  company. 

.A,    MICH. — Preparations    arc    being    made    for    the    installation 

rit  I    municipal    electric-light    plant     in     Baraga,     to    cost    approximately 

IMDO.     George  F.   Druer.  of  Duluth.   .Minn.,  is  engineer  in  charge. 

1  'i     CITY,    MICH.— .\t    a    rpecial    election    held    recently    the   citizens 

.infirm  the  franchise  granted  to  Alex.  .T.  Groesbeck.  of   Detroit, 

an  entrance  into  Bay  City  by  an  extension  of  the  Saginaw  & 

'-■rurban    Railway.      This    city    will    be    made    the    new    terminal 

■*.    and    substation    when    the    hydroelectric    development    on    the 

River    is    completed.     The    company    agrees    to    give    a    local 

service   at   a    three-cent    fare,    and   also   to    nay    the   city    3    per 

cci^^l  Its  earnings  after  the  gross  receipts  reach  $1.^',000  annually. 

^AR  LAKE,  MICH.— At  an  election  held  Aug.  17  the  proposition  to 
fri'  an  electrical  franchise  was  granted.  Under  the  terms  of  the 
tra'hise  the  company  is  to  begin  work  on  construction  of  its  plant 
witn  three  months.  It  is  proposed  to  build  a  dam  oii  the  south  branch 
or  little  Manistee  River  first.  Power  generated  by  this  dam  will  be 
utiied  in  construction  of  the  others,  which  will  be  built  on  the  main 
hraU  of  the  Manistee. 

li;  RAFIOS.  MICH.— The  construction  of  a  dam  and  power  plant 
on  ie  Muskegon  River  at  Ryan's  Creek  is  under  consideration  by  the 
lov  of  Big  Rapids,  Mich.  The  cost  of  the  proposed  plant  is  estimated 
at  "out  $250,000.  Options  have  been  taken  by  the  city  of  the  land  on 
bot(  sides  of  the  Muskegon  River.  Plans  are  being  prepared  by  Ray 
Ki:    ;ngineer. 

II     RAPIDS,      .MICH.— The      Grand      Rapids-Muskegon      Power 

is    planning    to   extend    its   service   to    Spring    Lake    this   season 

''ty    to    Ferrysburg    and    Grand    Haven.      The    line    will    be    cx- 

■m    Fruitporl.      The   company   had   hoped   to   extend   the   service 

n    to   North    Park   and    Mill   Creek,   but    owing    to   so   many   de- 

r  city  extensions  it  has  been  postponed  to  next  season.  , 

,. ANTON.  MICH. — The  proposition  to  issue  bonds  to  the  amount  of 

$li'00,    the    proceeds    to    be    used    for    the    installation    of    a    municipal 

cleric-light  plant,  was  carried. 

fRGUS  FALLS,  MINN.— The  City  Council  is  considering  the  ques 
li»  of  issuing  bonds  for  the  reconstruction  of  the  dam  in  connection 
wi'  the  municipal  electric-light  plant. 

':D  CLOUD.  MINN.— Sealed  bids  will  be  received  by  the  city  of 
Re  Cloud  at  the  office  of  the  Light  and  Water  Commissioner  until 
Sei  S  for  furnishing  and  installing  the  following  apparatus:  One 
12fp  highspeed,  automatic  compound  engine  with  extension  bed 
pla'  and  outboard  bearing  for  direct  connection  to  a  7S-kw  generator, 
on  75-kw,  three-phase,  60-cycle,  2200volt,  engine  type  revolving  field 
gei-ator,  one  3}^-kw,  125-volt  compound  wound,  direct-current,  belted 
ex«?r,    one   standard    generator    switchboard    panel,    I J4    in.    x    24    in.    x 


48  in.  blue  \crnionl  marble  with  inMiumciit>,  one  syncro»co|ic.  one 
Sflamp,  three-phase,  60.cycle,  2200.volt  station  watt  meter.  Alternative 
bids  will  be  received  as  follows:  No.  I — One  120.hp  simple  high-speed, 
automatic  engine  with  extension  base  and  outboard  bearing  for  recep- 
tion of  75-kw  electric  generator,  one  75-kw  generator,  same  as  original 
proposal,  one  3'-i-kw  exciter,  same  a.s  original  proposal,  one  switchboard, 
same  as  original  proposal,  one  syncroscope,  one  station  meter,  same  as 
original  proposal.  .■Mternalive  proposals  No.  2  will  be  received  a- 
follows:  One  120.hp  simple  belled  Corliss  engine,  65  ft.  12-in.  two-ply 
leather  helling,  one  75-kw,  900  r.in.p.  revolving  liel.l,  three-phase,  60- 
cycle,  2200'vali  belted  generator,  rest  of  the  apparatus  same  as  original 
proposal.  Specifications  may  he  seen  at  the  office  of  the  Light  and  Water 
Commissioner.      I).    H.   Rich   is   Light   and    Water  Commissioner. 

THIEF  RIVER  FALLS,  MIN.\.— The  proposition  to  issue  $40,000 
for  the  installation  of  an  auxilliary  steam  plant  will  soon  V-  submitted 
lo  a  vole  of  the  people.  If  the  proposition  is  carried  tin?  grounds  at  the 
pumping  station  will  be  used  as  the  site. 

TOW  ER,  MINN. — Conlracts  have  been  awarded  by  the  City  Council 
for  the  construction  of  the  municipal  eleclriclight  plant  as  follows: 
For  construction  of  dam  and  power  house  at  Pike  River  Falls  lo  the 
H.  L.  Bartlell  Com|ittny.  at  $11,738;  transmission  line  to  Bowe  & 
Barker,  for  $4,474;  for  turbine  and  head-gate  hoist  lo  Dayton  Clobc 
Iron  Works,  at  $2,224.  and  to  the  Fort  Wayne  Electric  Works  for 
generators  and  electrical  machinery,  al  $2,690,  making  a  total  of  $21,126. 
Work  will  begin  at  once  on  the  construction  of  the  proposed  plant. 

K.ANS.AS  CITY,  MO. — Plans  and  specifications  prepared  by  the  Mc- 
Laughlin Engineering  Company,  it  is  reported,  have  been  approved  by 
the  City  Commissioners.  The  city  clerk  has  been  authorized  to  call  for 
bids  for  the  construction  of  the  proposed   plant  immediately. 

K1RKS\-1LLE,  MO.— The  City  Council  has  accepted  the  proposition 
si.hinilled  hy  William  Brannan  for  the  construction  of  the  power  house 
for  the  proposed  municipal  electric-light   plant,   for  $3,750. 

LACLEDE.  MO.— The  city  of  Laclede  has  granted  a  franchise  lo 
Percy  W.  Markham,  superintendent  of  the  Brookfield  Electric  Light 
Company,  to  supply  electricity  in  this  city.  .\  company  has  been  or 
ganized  and  a  transmission  line  will  be  erected  at  once  from  the  plant 
of  the  Brookfield  Electric  Light  Company  in  Brookfield.  to  Laclede,  a 
distance  of  5  miles. 

CHOTEAU,  MONT.— It  is  reported  that  the  local  electric-light  plant 
owned  by  Julius  Hirschberg  has  been  purchased  hy  H.  McCullough,  of 
Corbin.  It  is  understood  that  the  new  owner  will  make  improvements 
to  the  plant. 

COLUMBIA  FALLS,  MONT.— The  Columbia  Falls  Telephone  Asso 
cialion,  recently  incorporated  with  a  capital  stock  of  $40,000.  is  reported 
to  be  contemplating  the  erection  of  telephone  lines  throughout  Flathead 
County.  The  headquarters  of  the  company  will  be  located  in  Columbia 
Falls. 

MISSOl'LA.  MONT.— The  Missoula  Light  &  Power  Company  is  re- 
ported to  be  contemplating  the  installation  of  a  new  street-lighting  sys- 
tem, lo  cost  about  $10,000. 

NEW.ARK,  N.  J. — .\  contract  was  recently  signed  at  the  office  of 
R.  Lum,  Firemen's  Building,  Newark,  between  the  Light  Committee 
of  Union  Township  and  the  Public  Service  Electric  Company  for  the 
installation  by  the  latter  of  a  street  lighting  system  in  Union  Town- 
shij),  and  work  is  to  be  commenced  at  once.  The  Public  Service  Com- 
pany agrees  to  place  90  lamps  in  different  parts  of  the  township,  and 
maintain  them  for  one  year  at  a  rate  of  $20  each.  .\n  appropriation  of 
$1,800   was  made   in   June  to  cover  the  cost   of  this  installation. 

P.-\TERSON,  N.  J.— The  Public  Service  Corporation  has  sul)initte<l 
a  proposition  to  the  road  committee  of  the  Board  of  Freeholders  offer- 
ing to  supply  street  lamps  for  the  county  roads  at  $97  each  per  year 
until  such  time  as  a  contract  is  entered  into  between  the  Board  of 
Freeholders  and  the  Public  Service  Corporation.  Under  the  old  con- 
tract the  county  paid  $140  per  lamp  per  year. 

TRENTON.  N.  J.— The  Trenton  Street  Railway  Company  has  filed  a 
certificate  with  the  Secretary  of  State  increasing  its  capital  stock  from 
$1,000,000  to  $2,500,000.  With  the  exception  of  one  share  to  be  held  to 
qualify  each  of  the  directors,  the  slock  is  all  held  hy  the  United  Power 
&  Transportation   Company. 

ELEPHANT  BUTTE,  N.  M.— The  contract  for  machinery  for  the  new 
pow'cr  plant  of  the  reclamation  service,  to  be  used  in  constructing  the 
dam  at  Elephant  Butte,  has  been  awarded  to  W.  E.  Anderson,  of  El 
Paso,  Tex. 

-MOGOLLON,  N.  M.— The  Ernestine  Mining  Company  has  com 
menced  work  on  its  proposed  new  power  plant. 

BINGHA.MTON,  N.  Y.— At  an  election  held  Aug.  25  the  proposition 
to  issue  bonds,  the  proceeds  to  be  used  for  removal  of  poles  and  wires 
from  Court  Square  and  for  installation  of  ornamental  lamps,  was  car 
ricd.     £.  W.  Murray  is  city  clerk. 

FREEPORT,  N.  Y. — It  is  reported  that  extensive  improvements  aie 
contemplated  to  the  municipal  electric-light  plant,  which  will  involve  an 
expenditure  of  .ihbut  $10,000. 

GLOVERSVILLE,  N.  Y.— The  Fulton  County  Gas  &  Electric  Com 
pany  has  applied  to  the  Public  Service  Commission,  Second  District. 
for  permission  to  make  reductions  in  the  rates  of  electricity  for  lamps  and 
motors  in  the  cities  of  Johnston  and  Gloversville.  The  rates  for  lamps  are 
reduced  from  5  cents,  8  cents  and  10  cents  per  kw-hour  to  4  cents  and  9 
cents   per  k»-hour,    depending   on    the   amount    consumed.      The    rates   for 
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energy  for  motors  under  the  new  rates  will  be  from  l\i  cents  to  9  cents 
per  kw-hour,  instead  of  from  2'/i  cents  to  10  cents.  The  reduction  is 
voluntary  on  the  part  of  the  company. 

KEESEVILLE,  N.  Y.— The  Public  Service  Commission,  Second  Dis- 
trict, has  granted  the  Keeseville  Electric  Company  authority  to  exer- 
cise franchises  for  the  distribution  of  electricity  in  the  towns  of  Jay, 
Essex  County,  and  Ausable,  Clinton  County,  to  erect  a  transmission  line 
IS  miles  in  length  from  Ausable  Chasm  through  these  towns  and  also  to 
supply  electricity  in  the  hamlet  of  Ausable  Chasm. 

LITTLE  FALLS,  N.  Y.— The  City  Council  has  granted  the  Little 
Falls  &  Johnston  Railway  Company  a  franchise  to  construct  and  operate 
an  electric  railway  from  Little  Falls  to  Johnstown. 

NEW  YORK,  N.  Y. — The  contract  for  installing  electric  equipment  in 
the  Washington  Irving  High  School,  borough  of  Manhattan,  bids  for 
which  were  opened  Aug.  21,  has  been  awarded  to  the  New  York  Con- 
struction Company,  for  $37,840. 

NEW  YORK,  N.Y.— Bids  will  be  received  at  the  office  of  the  Quar- 
termaster, United  States  Army,  Fort  Jay,  Governor's  Island,  N.  Y.,  until 
Sept.  S,  for  furnishing  at  Pier  12,  East  River.  New  York,  N.  Y.,  one 
Thompson  polyphase  watt-hour  meter,  two  current  transformers,  36  ceil- 
ing bands,  24  crystal  ball  shades  and  ySj'j  ft.  rubber  matting.  Captain 
F.   H.   Burton  is  (>uartermaster. 

-NEW  YORK,  N.  Y.— Sealed  bids  will  be  received  by  Patrick  A. 
Whitney,  Commissioner  of  Correction,  Department  of  Correction.  148 
East  Twentieth  Street,  borough  of  Manhattan,  New  York,  N.  Y.,  until 
Sept.  7  for  furnishing  labor  and  material  for  the  installation  of  a 
three-wire,  110-220-volt  lighting  system  in  building  No.  5,  known  as 
the  branch  workhouse,  Hart's  Island,  N.  Y.,  together  with  a  service  con- 
nection and  panel  board,  etc..  in  building  No.  4.  Blank  forms  and 
further  information  may  be  obtained  and  plans  and  drawings  may  be 
seen   at   the   office   of   the    Department    of   Correction. 

NEW  YORK,  N.Y. — Bids  will  be  received  at  the  office  of  the  Mayor, 
Chairman  of  Armory  Board.  Hall  of  Records,  Chambers  and  Centre 
Streets,  New  York,  N.  Y.,  until  Sept.  6,  as  follows:  Item  1— For  fur- 
nishing labor  and  material  for  a  complete  additional  electric-lighting 
system  and  wiring  in  the  Twelfth  Infantry  .\rmory,  located  at  Sixty- 
second  Street  and  Columbus  Avenue,  borough  of  Manhattan.  Item  2 — 
For  furnishing  and  installing  electric-light  and  gas  fixtures  in  the 
Twelfth  Infantry  Armory.  Plans  for  items  for  1  and  2  may  be  exam- 
ined at  the  office  of  the  Armory  Board,  Room  6,  Hall  of  Records. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  Joseph  Johnson,  Fire 
Commissioner,  Headriuarters  of  the  Fire  Department  of  the  city  of  New 
York,  157  and  159  East  Sixty-seventh  Street,  borough  of  Manhattan,  N. 
Y.,  until  Sept.  5  for  furnishing  materials,  establishing  and  equipping 
an  extension  of  the  underground  fire-alarm  telegraph  system  on  East 
End  Avenue,  from  Eighty-second  Street  to  Eighty-eighth  Street.  Bids 
will  also  be  received  at  the  same  time  and  place  for  furnishing  supplies 
for  the  fire-alarm  telegraph  bureau.  Blank  forms  and  further  informa- 
tion may  be  obtained  and  plans  and  specifications  may  be  obtained  at 
the  above  office. 

NEW  YORK,  N.  Y.— Sealed  proposals  will  be  received  by  C.  B.  J. 
Snyder,  Superintendent  of  School  Buildings,  Department  of  Education, 
corner  of  Park  -Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until 
Sept.  5,  for  repairs,  alterations  and  additions  to  the  electric  equipment 
on  Public  School  30,  Wadleigh  High  School  and  High  School  of  Com- 
merce, borough  of  Manhattan.  Bids  will  be  received  at  the  same  time 
and  place  for  repairs,  alterations  and  additions  to  the  electric  equip- 
ment in  Public  Schools  12  and  14,  borough  of  Richmond.  Plans  and 
specifications  may  be  obtained  or  seen  at  the  above  office,  and  also  at 
Borough   Hall,    New    Brighton,   borough   of   Richmond. 

NEW  YORK,  N  Y. — Sealed  bids  will  be  received  by  George  Mc- 
Aneny,  president  of  the  borough  of  Manhattan,  City  Hall,  New  York, 
N  Y.,  until  Sept.  5,  for  furnishing  labor  and  material  for  alterations 
and  additions  to  the  electric  light  equipment  at  the  court  house  build- 
ing, located  at  314  West  Fifty-fourth  Street,  borough  of  Manhattan, 
as  follows:  Item  1— For  furnishing,  installing  and  connecting  the  wir- 
ing and  gas  fitting  system,  complete,  including  all  switches,  receptacles, 
conduits,  wiring  panel  boards,  etc.,  ready  for  fixtures  to  be  connected. 
Item  2 — For  removing,  refurnishing,  altering  and  reinstalling  old  fix- 
tures, complete  as  specified;  also  for  furnishing,  installing  and  connect- 
ing new  fixtures  and  accessories,  complete,  to  outlets,  as  specified. 
Item  3 — For  furnishing  all  labor  and  material  to  complete  the  entire 
contract  as  specified.  Blank  forms  and  specifications  may  be  obtained  at 
the  office  of  the  auditor,  office  of  the  Commisioner  of  Public  Works, 
Room    1807,    13   to  21    Park   Row,   New   York,   N.   Y. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  George  McAneny. 
liresident  of  the  borough  of  Manhattan,  City  Hall,  New  York,  N.  Y.. 
until  Sept.  5,  for  furnishing  and  installing  electric  light  and  power 
fixtures  and  wiring  in  the  Harlem  court  house  building,  located  at 
121st  and  Sylvan  Place,  borough  of  Manhattan,  as  follows:  Item  1 — 
For  furnishing,  installing  and  connecting  the  wiring  and  gas-fitting  sy.s- 
lem  complete,  including  all  switches,  receptacles,  conduits  wiling,  panel 
hoards,  etc.,  ready  for  fixtures  to  be  connected.  Item  2 — For  remov- 
ing, refinishing,  altering  and  reinstalling  complete  as  specified;  also 
for  furnishing,  installing  and  connecting  new  fixtures  and  accessories, 
complete,  to  outlets,  as  specified  on  plans.  Item  3 — For  furnishing  and 
installing  all  labor  and  material  to  complete  the  entire  contract  as 
specified    on   plans.      Blank   forms    and    specifications   may   be    obtained    at 


the    office   of  the   Auditoi ,    office    of    the   Commissioner   of   Public    0  t 
Uoom   1807,    13   to  21   Park  Row,   New  York,  N.  Y.  '  '' 

NEW    YORK,    N.    Y.— Bids    will    be    received    By    George    Mc  en, 
president    of    the   borough    of    Manhattan,    City    Hall,    New   York,      v 
until    Sept.    5,    for    labor   and    materials    for   alterations   and  additi; 
electric-lighting    equipment    at    the    Jefferson    Market    court    house  li! 
ing,   located   at    Sixth   Avenue   and    Ninth    Street,   borough  of  Man  tv 
as    follows:      Item    1 — For    furnishing,    installing   and  connecting  tl  «, 
ing   and   gas   fitting   system,   complete,    including   all   switches,  rece)  I. 
conduits,    wiring,    panel   boards,   etc.,   ready   for   fixtures  to  be  con  tr 
Item    2 — For    removing,    refurnishing,    altering    and    reinstalling    0  ■. 
tures,   complete   as  specified,   also   for   furnishing,   installing  and  c(  c 
ing    new    fixtures    and    accessories,    complete,    to    outlets,    as   specif 
plans.      Item    3 — -For   furnishing   and   installing   all   libor  and  mate  1 
complete    the    entire    contract.      Blank    forms    and    specificatiotls   ir 
ottained   and    plans    examined   at    the   office    of   the   auditor,   office     it 
Commissioner   of    Public   Works,    Room    1807,    13    to   21    Park  Row  J, 
York,   N.    Y. 

OXFORD,  N.  C. — It  is  reported  that  a  company  has  been  org  » 
to  erect  a  hydroelectric  power  plant  on  the  Tar  River,  about  8  r 
from    Oxford. 

RUTHERFORDTON,  N.  C— Bonds  to  the  amount  of  $35,000 
been  sold  by  the  city  of  Rutherfordton  for  the  installation  of  an  el  t 
light  plant  and  water  works.  B.  P.  Rucker,  of  Charlotte,  N.  C 
charge  of  the  engineering  work. 

BISMARCK,  N.  D. — The  City  Commissioners  have  authorized  t 
siallation  of  street  lamps  on  the  principal  streets  in  the  business  d' 

CLEVELAND,  OHIO.— A  contract  has  been  signed  by  Public 
ice  Director  Lea  with  the  Fanning  Manufacturing  Company,  opera 
large  plant  in  Big  Creek  \'alley,  to  supply  electrical  energy  genera 
the  municipal  electric-light  plant  at  IJ-^  cents  per  kw-hour.  Di 
Lea  states  that  the  past  year  will  show  a  profit  of  $50,000  fc 
municipal  plant  and  that  it  can  be  built  up  from  its  own  earnin 
that  it  will  eventually  supply  electricity  for  the  entire  city. 

DEFIANCE,  OHIO.— Work  has  begun  on  the  construction  of  th, 
hydroelectric  plant  of  the  Anglaize  Power  Company,  on  the  An 
River,  2  miles  south  of  Defiance.  The  cost  of  the  entire  plant  is 
mated  at  about  $500,000.  Plans  have  been  completed  for  a  second 
at  Oakwood,  about  9  miles  farther  up  the  river,  and  a  third  plan 
be  located  later  on.  The  plans  contemplate  the  development  of 
17.000  hp.  Orders  have  been  placed  with  the  Allis-Chalmers  Coir 
of   Milwaukee,   Wis.,    for   equipment   of  the   Defiance  plant. 

LIMA,  OHIO- Bids  will  be  received  by  George  E.  Whitney,  seci 
of  Commmission,  until  Sept.  IS  for  1600-hp  water  tube  boilers,  in  2 
units;  six  engines  ranging  from  135  to  265  hp;  six  generators  ra 
from  75  kw  to  150  kw;  an  eleven-panel  switchboard  and  nece 
equipment  of  heaters,  pumps  and  pipe.  Plans  are  on  file  at  the 
of  J.  G.  Lorimer,  superintendent  of  construction,  at  the  building 
near  Lima,  Ohio,  and  at  the  office  of  F.  L.  Packard,  architect,  1214 
Hayden  Building,   Columbus,   Ohio. 

MIDDLEPORT,  OHIO.— The  village  of  Middleport  is  contempi  a* 
the  installation  of  a  combined  water  and  light  plant.  .\n  option  as 
already  been  taken  on  the  local  electric-light  plant. 

MOUNT  VERNON,  OHIO.— The  contracts  for  furnishing  material  11) 
installing  the  feed  wires  and  yard  lamps  at  the  Ohio  Sanitarium  M 
opened  Aug.  12)  has  been  awarded  to  the  Erner  Hopkins  Company  . 
lumbus,  for  $10,299,  with  deductions  for  alternates  of  $5,320. 

NELSONVILLE,  OHIO.— John  A.  Stewart,  president  of  the  1 
ing  Electric  Power  Company,  has  secured  a  site  near  Nelsonville,  I 
in  the  Hocking  Valley  coal  field,  and  plans  have  been  completed 
the  erection  of  a  power  station  and  installations  of  a  10,000-kw  [ 
Electricity  generated  at  this  plant  will  be  distributed  in  the  various  t 
and  villages  in  that  section.  The  company  is  now  operating  a  small 
in  Nelsonville  and  has  made  a  proposition  to  the  Village  Counci 
-Athens  to  take  over  the  municipal  plant  and  supply  electricity  for  1; 
and  motors  in  that  place  at  a  price  of  2S  per  cent  less  than  the  prt 
cost  of   production. 

NEWARK,  OHIO. — Announcement  has  been  made  that  the  stocl 
the  Licking  Light  &  Power  Company,  of  Newark,  Ohio,  has  been 
to  the  American  Gas  &  Electric  Company,  of  New  York.  N.  Y.  M 
Gillette  and  others  of  Newark,  Ohio,  owned  a  controlling  interest  in 
company.  It  is  said  that  the  plant  and  transmission  system  will  be  i 
tically  rebuilt.  H.  L.  Montgomery,  formerly  manager  of  the  Aul 
Light.  Heat  &  Power  Company,  of  Auburn,  N.  Y.,  has  been  appoi 
manager  of  Licking  Light  &  Power  Company  and  F.  C.  Morrison  wil 
assistant  manager. 

NORWOOD,  OHIO.— The  City  Council  is  reported  to  have  passec 
ordinance  providing  for  a  bond  issue,  the  proceeds  to  be  used  to  in 
an   ornamental   lighting  system   on    Montgomery   Avenue. 

MULDROW.  OKLA.— The  installation  of  an  electric-light  plant 
water-works  system  in  Muldrow  is  reported  to  be  under  consideration 

BEND,  ORE.— The  Bend  Water,  Light  &  Power  Company  has  api  ^ 
to   the   City   Council    for   franchises  to   construct   and  operate  water 
light    systems    in    Bend    proper    and    in    Park,    North    and    Central    3 1" 
tions.      It   is    proposed    to   change   the   ordinance   to   include   Lava   K 
Deschutes    and    probably    other    additions. 

BURNS,  ORE.— Tames  D.  Fellows,  who  was  recently  granted  a  t«f 
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|,^jr    (rmcUist.    ■»    making    arrangcmcms    10    install    an    cleclric-light 
lUnii  Burns. 

ElENE,  ORE. — The   Oregon    Power    Company,  owned   and   operated 

,,   I  M    Byllesby  &  Company,  of  Chicago,  111.,   has  submitted  a  propo- 

■;ie  City   Council.   olTering   10   purchase   the    municipal   electric* 

n  the   McKenzie  River  and  distributing  system  at  cost  price 

cent    and    to   enter    into   a    contract    to   supply    electricity    for 

'   city  water  for  a  term  of  twcnty-ftve  years  at  prices  materially 

ever    offered    before;    also    to    reduce    the    maximum    rate    for 

■  >r  lamps  from  15  cents  per  kw-hour  to  11  cents. -which  will 
of  9.9  cents  on  all  bills  paid  within  ten  days.  The  company 
to  install  at  its  own  expense  ornamental  lamp  standards  for 
<  purposes.  E.  Groesback,  of  Portland,  Ore.,  is  president 
.ny. 

-  P.^SS,  ORE. — The  Golden  Drift  Dam  Company,  it  is  re- 
ntemplating   building   a   large   hydroelectric    plant    on    Rogue 

.  U  FALLS,  ORE. —  It  is  reported  that  an  electric  power 
■■-K  installed  at  the  new  mill  being  erected  by  the  Pellican 
npany.     About  800  lamps  will  be  installed. 

;l).  ORE. — It  is  reported  that  the  residents  of  Griffin  Creek 
to   erect   a    transmission    line    along    Gritfin    Creek    to    supply 

tor  lamps  and  motors  to  the  county  rock  quarry  and  to 
farms. 

!<l),  ORE. — The  Siskiyou  Electric  Power  and  Light  Com- 
•cka,    Cal.,    has    purchased    the    property    of    the    Rogue    River 

rnpany,  which  gives  the  former  company  control  of  the  water 
r  northern  California  and  southern  Oregon.  The  considera- 
te be  $3,300,000.  When  the  work  now  under  way  is  com- 
ompany  will  have  a  total  output  of  80,000  hp  at  low  water 
i   800  miles  of   high-tension   transmission   lines   will   be   erected 

c  energy  generated  at  its  plants.     J.  W.  Churchill,  of  Yreka, 

Mdcnt  of  the  company. 

I  \TH.    ORE.— The    Oregon    Power    Company    is    making    ex- 

-r^vemenls  to  its  system  in   this  section.     A  new  transmission 

■^n   built    from    Cornvallis.     The   cost   of   the   work   is  estimated 

S"D,    ORE. — The    Oregon-Washington    Railroad    &    Navigation 

■  •11  soon  commence  construction  of  its  private  telep"hone  line 
rtland.  Tacoma  and   Seattle,  Wash.,  about   150  miles  in  length. 

.■el,  superintendent  of  telegraph,  is  in  coarge. 
ORE.— The    Portland    Railway,    Light   &    Power    Company    is 
install  a  system  of  cluster  lamps  in  Salem. 

■  A,  P.\.— The  Penn  Central  Light,  Heat  &  Power  Company 
^ver  a  number  of  newly  formed  electric  companies  in  Cam- 
ling    those    at    Gallitzin,    Cresson,     Blacklick,    .-Mlegheny    and 

unships.  The  company  is  planning  an  extension  of  its  trans- 
es  into  the  Cambria  field  to  supply  electricity  generated 
roeleetric     plant     at     Warriorsmark.       .\     trunk     line     has     al- 

^    erected    as    far    as    Delany    to    supply    energy    to    the    coal 

!  OS.    PA. — The    Hardwood    Power    Company    has    closed    con- 

the  Lehigh   Valley  Coal   Company,   Coxe   Brclhers,   Inc.,  and 

ng    Valley    Water    Company    to    furnish    electrical    energy    to 

plants    of    the    respective    companies    in    the    Lehigh    region. 

-ict   with   the   coal    company    is    for   furnishing   electricity   at    the 

ollieries:       Drifton,     Oneida,     Tomhicken,     Derringer,     Eckley, 

-haft,    Hazle    Mines,    Jeanesville    and    Vorktown,    and    for    the 

rany    to    supply    energy    for    operating    the    plant    at    Harwood 

reservoirs  at   Dreck's  Creek  when  completed. 
TOWN.    PA.— The    Citizens'    Light,    Heat    &    Power    Company 

■  lating  extensive  improvements  and  additions  to  its  plant.  H. 
•.  »ie»-president  and  general  manager,   has  resigned  the  duties 

■vitb    the    latter    position,    hut    will    continue    as    vice-president, 
riscy,    formerly    connected    with    the    Detroit    Edison    Company, 
has   ..ii  appointed  general  manager. 

H-ETTO,   PA.— It  is   reported   that  negotiations   are   pending  between 
'^-     -''Eh  Council  and  the  Franciscan  Fathers  of  St.   Francis  College 
>  of  securing  electricity  for  lighting  the  streets  and  residences 
ough. 

■ELPHIA.   PA.— The  Philadelphia  Rapid  Transit  Company  has 

a  charter  for   the  Snyder   Avenue  Railway  Company   to  build 

ick  electric  railway  on  Snyder  .\venue  from   Delaware  Avenue 

10    i  -;y  sixth  Street  in  South  Philadelphia.  Pa.     The  incorporators  are: 

Cham   O.   Kruger,   president   of  the   Rapid   Transit   Company;   Alexander 

Reni  I-    tames  J.  Springer,  George  W.  Mantz  and  W.  L.  Maize. 

IF.RLY,    PA.— The    installation    of    an    electric-light    plant    in 

to  co5t  about  $10,000,  is  reported  to  be  under  consideration. 

-MOTJTH,   R.   I.— The   power   plant   at   the   Reginald   C.    Vander- 

bilt    ;..ir    in   Portsmouth    was   destroyed   by    fire   on    Aug.    23.    causing    a 

loss     about  $10,000. 

Al  INGTON,  S.  D.— Plans  are  being  considered  by  W.  C  .Mien  and 
AdaiRoyin  for  the  installation  of  an  electric-light  plant  in  Arlington. 
SiIjX  FALLS,  S.  D.— The  power  plants  of  the  Sioux  Falls  Light  4 
PowJ  Company  and  the  Bennett  Light  &  Power  Company,  recently 
purc.ied  by  H.  M.  Byllesby  &  Company,  of  Chicago,  111.,  have  been 
consvHatcd.     .\nnouncement    has   been   made   that  the   new   owners   will 


make   extensive    improvements    and    extensions   to    the    property,    involving 
an   expenditure   of   about   $225,000. 

WATERTOWX,  S.  D.— The  City  Council  has  granted  Ferris  Brothers, 
owners  of  the  local  electric-light  and  power  plant,  a  twenty-year  fran- 
chise to  construct  and  operate  a  street  railway  with  a  line  to  l^ke 
Kampeskia.     Work   will  begin  at   once  on  the  extension  to   the  lake. 

WHITE  LAKE,  S.  D.— The  City  Council  has  granted  the  White  Lake 
Light  &  Power  Coni|Mny  a  franchise  to  construct  and  operate  an  electric- 
light  plant  in  White  Lake.  It  is  understood  that  work  on  the  pro|>osed 
plant   will  begin  in  the  near   future. 

BONHAM,  TEX.— The  Bonham  Gas  &  Electric  Company  has  awarded 
the  contract  for  a  power  house,  to  be  erected  on  East  Second  Street. 
The  present  power  house  of  the  company  is  located  at  the  terminus  of 
the  electric  street-car  line  in  Russell  Heights,  but  is  to  be  moved  inside 
of   the   city   limits.      New   machine! y    will   lie   installed. 

BRISTOL,  TENN. — The  city  of  Bristol  is  considering  the  question 
of  establishing  a  municipal  clcctric-light  plant.  In  order  to  issue  bonds 
it  will  be  necessary  to  secure  authority  from  the  State   Legislature. 

BRISTOL,  TENN. — The  Watauga  Power  Company  has  nearly  com. 
pleted  its  hydroelectric  plant  on  the  Watauga  River  and  is  erecting 
transmission  lines  to  the  nearby  cities.  The  company  has  contracted  for 
the  sale  of  a  large  part  of  the  output  of  the  plant  to  the  Bristol  Gas  & 
Electric  Company. 

GALLATIN,  TENN. — Contracts  have  been  awarded  by  the  Board  of 
Mayor  and  Aldermen  for  machinery  and  equipment  for  the  combined 
electric-light  plant  and  pumping  station  as  follows:  To  the  Allen  Kngi 
neering  Company,  of  Memphis,  Tenn.,  for  one  Chuse  automatic  non- 
releasing  Corliss  valve  engine  and  two  centrifugal  pumps,  and  to  the 
Crocker-Wheeler  Company,  of  .Ampere,  N.  J.,  for  generators  and  switch- 
boards, etc.     The  cost  of  the  equipment  is  estimated  at  $8,075. 

CHATT.\NOOG.\,  TENN— The  Geoigia  Power  Company,  it  is  said, 
has  decided  to  extend  its  transmission  lines  to  Chattanooga  to  supply 
electricity  for  power  purposes.  The  company  will  soon  apply  to  the 
City  Council  for  a  franchise.  The  compaiiy  will  also  supply  electricity  to 
small    towns    along    its    lines. 

LEXINGTON",  TENN. — The  installation  of  an  electric-light  plant  and 
water-works   system    in    Lexington    is    under    consideration. 

.\.M.\RlLLO,  TEX.— The  City  Council  has  granted  a  severance  of  the 
franchise  of  the  .Amarillo  Water,  LiRht  &  Power  Company,  in  considera- 
tion for  which  the  company  has  reduced  the  price  of  electricity  for 
lamps  25  per  cent  and  increased  the  supply  of  water  33  1-3  per  cent  at 
the  old  rate.  It  is  understood  that  the  capital  stock  of  the  company  will 
be  increased  and  a  larger  plant  erected. 

BRV.\N,  TEX. — At  an  election  held  on  .Aug.  21  the  proposition  to 
issue  $20,000  in  bonds  for  the  completion  of  the  municipal  water,  light 
and  sewer  systems  was  carried. 

G.ARRISON,  TEX. — R.  T.  Patttrson  is  insulling  an  electric-light  plant 
in  Garrison. 

HOUSTON,     TEX. — The     Tel-Electric     Company,     of     Houston,     has 

amended  its  charter,  increasing  the  capital  stock  from  $50,000  to  $100,000. 

TEX.ARKANA,  TEX. — The  Texarkana  Gas  &  Electric  Company  recently 

filed  an  amendment  to  its  charter  with  the  Secretary  of  State  increasing 

its  capital  stock  from  $200,000  to  $600,000. 

W.VCO,  TEX. — The  proposition  submitted  to  the  City  Commissioners 
by  the  Waco  Gas  &  Electric  Company  to  furnish  street  lamps  at  $72  per 
lamp  per  year  has  been  rejected.  The  city  pays  $98  per  year  per 
lamp  under  the   present  contract,   which   has  three  years  to  run. 

WEATHERFORD,  TE.X. — Plans  are  being  considered  for  removing  the 
power  house  of  the  Weatherford  Water,  Light  &  Ice  Company  from  its 
present  site  to  another  part  of  the  town.  The  present  plant  is  located 
in  the  thickly  settled  portion  of  the  city.  The  citizens  propose  to  assist 
the  company  in   making   the   proposed  change. 

BRIGHAM  CITY,  UTAH.— The  Town  Board  of  the  newly  incorporated 
town  of  Honeyville  has  decided  to  call  an  election  to  vote  on  the  propo- 
sition  to  issue  bonds  to  the  amount  of  $12,000,  the  proceeds  to  be  used 
for  the  installation  of  an  electric-light  system  and  water  works.  It  is 
(iroposed  to  install  a  distributing  system  and  purchase  electrical  energy 
from   some   power  company. 

D.ANVILLE,  V.\. — The  Scofield  Engineering  Company,  consulting  en- 
gineer, Philadelphia,  Pa.,  has  been  engaged  to  prepare  plans  and  specifica- 
tions and  supervise  the  construction  of  the  new  electric-light  plant  to  be 
built  by  the  city  of  Danville.  Frank  Talbott  is  purchasing  agent  and 
treasurer  of  the   Water  &   Light   Departments. 

H.-\MPTON,  VA.— The  City  Council  has  awarded  the  contract  for 
street  lighting  to  the  Newport  News  &  Old  Point  Railway  &  Electric 
Company  for  a  period  of  five  years,  under  the  terms  of  which  the  com- 
pany is  to  furnish  arc  lamps  at  $75  each  per  year  with  all-night  service; 
tungsten  cluster  lamps,  with  all-night  service,  at  $45  each  per  year,  and 
midnight  service  at  $35  each  per  year,  and  also  60-cp  tungsten  lamps 
at  $20  per  lamp   per  year. 

RICHMOND,  V.A.— It  is  reported  that  the  Virginia  Railway  &  Power 
Company  is  negotiating  with  the  American  Railways  Company,  of 
Philadelphia,  Pa.,  for  the  purchase  of  the  Roanoke  and  Lynchburg  trac- 
tion   properties. 

BELLINGHAM,  WASH. — Preparations  are  being  made  by  the  Bal- 
four-Guthrie  Cement    Company   for   the   erection   of  a    large   cement    plant 
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in  the  northern   i.art  of  the  city.     It  is  understood  that   the  plant  will  be 
equipped  for  electrical  operation  throughout. 

CENTERVILLE,  W.\SH. — It  is  reported  that  the  Pacific  Light  & 
Power  Company  is  planning  to  supply  electricity  in  Centerville  for 
lamps  and  motors  and  also  to  supply  electrical  service  to  the  farmers 
in  this  district  from  its  plant  located  on  the  Little  Klickitat  River. 

HUSUM,  WASH. — T.  M.  Cole  is  planning  to  erect  a  power  plant  on 
Rattlesnake  Creek,  to  supply  power  for  pumping  and  irrigation  work. 

LYLE,  WASH.— The  Northwestern  Electric  Company,  of  Portland, 
Ore.,  has  commenced  work  on  the  construction  of  its  large  dam  on  the 
Klickitat  River.  .■\n  8000-kw  hydroelectric  plant  is  to  be  erected.  Newell, 
Grossett  &  Walsh,  of  Portland,  Ore.,  are  engineers. 

OLYMPIA,  WASH.— The  State  Board  of  Control  vi 
until  Sept.  15  for  electrical  equipment  for  the  Northe 
Insane  at  Sedro-Woolley.  Plans  and  specifications  are 
office   of   Saunders  &  Lawton.  architects,   Seattle,  Wash. 

SPOKANE,  W.\SH.— The  Inland  Empire  Paper  Company,  operating 
at  Millwood,  is  contemplating  the  erection  of  a  large  power  plant.  The 
cost  of  the  plant  is  estimated  at  $400,000. 

STE\'ENSON,  WASH. — The  organization  of  a  new  company,  to  be 
known  .is  the  Cleom  Tumwater  Light  &  Power  Company,  for  the  pur- 
pose of  building  a  power  plant  on  the  Wind  River,  about  18  miles  north 
of  Stevenson,  is  under  consideration.  It  is  estimated  that  about  6000 
hp  can  be  developed.  E.  P.  Ash  and  S.  Samson  are  interested  in  the 
project. 

5tjM.\S,  WASH. — A  municipal  electric-lighting  system  is  to  be  in- 
stalled in  this  city,  the  cost  of  which  is  estimated  at  $7,000. 

SUMAS,  WASH. — It  is  reported  that  the  Stone  &  Webster  Manage- 
ment Association  has  contracted  with  the  Western  Canadian  Power  Com- 
pany, of  Vancouver.  B.  C,  Can.,  for  6500  hp  generated  at  the  Stave 
River  Canyon  plant.  The  Stone  &  Webster  Company,  it  is  said,  will 
erect  a  transmission  line  to  Somas,  where  the  energy'  will  be  delivered 
by  the  Canadian  company. 

TACOMA,  WASH.— The  Park  Board  has  awarded  a  contract  for  the 
installation  of  a  conduit  lighting  system,  with  ornamental  lamp  stand- 
ards, in  Wrights  Park  to  Evans  &  Dickson,  to  cost  about  $4,000. 

TACOMA,  WASH. — A  conduit  arc-lighting  system,  consisting  of 
forty-two  lamps,  will  be  installed  in  the  Stadium.  Estimated  cost  of 
work,  $2,800,  plans  for  which  have  been  prepared  by  Frederick  Heath, 
architect. 

TACOMA,  WASH.— The  main  lines  of  the  municipal  electric-light  sys- 
tem will  have  to  be  rebuilt  before  electricity  generated  at  the  Nisqually 
municipal  power  plant  can  be  utilized.  The  cost  of  the  work  is  esti- 
mated at  about  $100,000,  funds  for  which  will  be  obtained  from  the 
earnings  of  the  light  plants.  It  is  expected  to  have  the  Nisqually  plant 
ready   to    put   in    operation    by   July,    1912. 

VANCOUVER,  WASH.— Application  has  been  made  to  the  Council 
by  Lawrence  Harmon  for  a  franchise  to  install  a  telephone  and  telegraph 
system  and  also  for  the  construction  of  a  street-car  system  in  Vancouver. 

MINOCQUA,  WIS.— The  contract  for  installing  the  new  lighting 
system  in  Minocqua  has  been  awarded  to  the  Central  Construction  Com- 
pany, of  Oshkosh,  Wis.  The  cost  of  the  system  is  estimated  at  about 
$7,500. 

MUSCODA,  WIS.— It  .s  reported  that  extensions  and 
are  contemplated  to  the  municipal  electric-light  plant,  for 
to   the   amount  of  $5,000   have  been   voted. 

\-ANCOUVER,    B.    C,    CAN.— Another   company,   it   is   s; 
apply  for  a  franchise  to  extend  its  high-tension  transmission 
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trical energy  to  the  amount  of  100  hp  at  $30  per  hp  per  year.  The 
town  will  erect  its  own  distributing  system.  It  is  proposed  to  supply 
electricity  for  lamps  at   rates  now   prevailing  in  the  city  of  Winnipeg. 

WINNIPEG,  MAN.,  CAN.— Bids  will  be  received  until  Sept.  11  by 
M.  Peterson,  secretary  of  Board  of  Control,  for  furnishing  and  de- 
livering   f.o.b.    Winnipeg,     Man.,    the     following    supplies:     Section     A 

.Mercury-arc  transformers  and  rectifiers.  Section  B —  Magnetite  or 
metallic  flame-arc  lamps.  Section  C— Electrodes.  Section  D— Inner 
and  outer  globes.  Specifications,  etc..  may  be  secured  at  the  office  of 
the  general  manager  of  the  City  Light  and  Power  Department,  449 
Main    Street,    Winnipeg,    Man. 

WINNIPEG,  MAN.,  C.\N.— Announcement  has  been  made  by  the 
Winnipeg  Electric  Railway  Company  of  a  reduction  in  the  rates  of 
electricity  for  lamps  as  follows:  Beginning  Sept.  19  the  rate  will  be 
7 'A  cents  per  kw-hour,  with  a  discount  of  10  per  cent  on  all  bills 
amounting  to  $10;  15  per  cent  discount  on  all  bills  over  $10  and  up  to 
$15;  20  per  cent  on  all  bills  over  $15  and  up  to  $20.  On  bills  over  $20 
larger  discounts  will  be  given.  Wilfred  Phillips  is  general  manager  of 
the    company. 

PORT    STANLEY,    ONT.,    CAN.— Plans   are    being    considered   by   the 


city    to   install    a    hydroelectric    light  and   power    plant,   the  cost  .  ^k'  t 
is  estimated  at  about  $12,750. 

SARNIA,  ONT.,  CAN.— The  Town  Council  has  adopted  1,,.|,, 
authorizing  the  purchase  of  the  property  of  the  Sarnia  Gas  Si  lecitic 
Company  at  $125,000.  It  is  not  expected  that  the  company  wi  accent 
this  price,  but  the  amount  will  form  the  basis  of  arbitration  pre  .di„g, 
to  determine  the  value  of  the  plant,  after  which  another  by-law  ill  k, 
submitted   to   the    ratepayers. 

TORONTO,  ONT.,  CAN.— Plans  are  being  made  by  the  cit>  i  T„. 
ronto  to  call  for  tenders  for  construction  of  double-track  subw  i  an. 
pro.ximately  3  miles  in  length,  on  or  about  Sept.  15.  G.  R.  (  ri  ii 
Mayor. 

PACHUCA,  HIDALGO,  MEXICO.— Electricity  is  playing  an  i,  ,r  ,ni 
part  in  the  construction  of  a  mining  tunnel  known  as  the  Neptonin '-I 
which    when    finished    will    be    a    little    over   six    miles    long.     It     l,fi, , 
constructed   by   Gabriel    Mancera,    an   engineer,   of    Mexico  City.     ; 
installed   near  the  mouth  of  the  tunnel  an  electric  power  plant  ti  vi| 
energy    for   drilling    and    which    also    provides    electricity   for   the    lu 
system    and    for    operating    ventilating    fans.     This    tunnel    will    :i*rKf 
the   underground  mineral   region   at  a   depth   of   about   1400  ft.  be.   'Ik 
surface    of   the    city    of    Puebla.     It    was    started    eighteen   years  i      nJt 
there    has    been    finished    up    to    this    time    about    two    miles   of   th 
Its   special    object   is   to   drain   the    whole    Pachuca  mining  district 
afford    an   outlet    for   the    ores   of   the   different    mines   with    which 
connect.     .An    electric-tramway    system    will    be    installed    in    the 
when  the  work  has  made  a  little  further  progress. 


New  Industrial  Companies. 

THE    ANGELUS     ELECTRIC    CREMATORY    COMPANY, 
Angeles.  Cal..  has  been  granted  a  charter  with  a  capital  stock  of  $ 
The   incorporators  are:    J.   L.    Brown,   J.    E.    Youtz,   H.    Schroed'i 
Parker  and  C.  C.  Pierce. 

THE    ATLANTIC    PERFECTED    MOTOR    COMPANY,    ,.i 
City,    N.    J.,    has   been    incorporated    by    Frank    Brown,    Thomas   K 
Samuel  S.   Phoebus  and  .Tohn  S.   Ingram,  all  of  Atlantic  City,  N. 
company    is    capitalized    at   $20,000    and    proposes   to    manufacture 
engines,    etc. 

THE  BUYER  ELECTRICAL  &  SUPPLY  COMPANY,  of  Ne» 
-\.  Y.,  has  been  incorporated  by  Maurice  Hogler,  Richard  Buyer 
Goldin  and  Fred  Kuehne.  The  company  is  capitalized  at  $5,0 
proposes  to  do  general   electrical   work. 

THE  COMER  MANUFACTURING  COMPANY,  of  boroi 
Queens,  N.  Y.,  has  been  incorporated  by  John  J.  Comer,  of  Spr 
Road,  borough  of  Queens,  N.  Y.;  Edward  C.  Baxter,  of  £mi 
N.  Y.,  and  Albert  F.  Donnelly,  of  Springfield  Road,  borough  of  ( 
N.  Y.  The  company  is  capitalized  at  10,000  and  proposes  to  manu 
gas  fixtures,   gas   and   electric   chandeliers. 

THE    DAVIES   ELECTRIC   COMPANY,  of   Albany,  N.   Y.,  ha 
chartered   with    a   capital   stock    of   $5,000   to   do   a   general    electric 
mechanical  engineering  business.     The  directors  are:     William  P. 
William  T.  Poole  and  Richard  E.  Ellis,  of  Albany,  N.  Y. 

THE  IDEAL  ELECTRIC  INSPECTION  &  MAINTENANCE 
PANY,  of  New  York,  N.  Y.,  has  been  incorporated  by  W.  E.  M 
of  Brooklyn,  N.  Y. ;  S.  L.  Moxham  and  F.  Lask,  of  New  York 
company  is  capitalized  at  $25,000,  and  proposes  to  deal  in  eh 
supplies  and  do  an  electrical   contracting  business. 

THE    CHARLES    A.    JACKSON    COMPANY,    of    Boston,    Mas; 
been    incorporated    with    a    capital    stock    of    $25,000    for    the    purp 
manufacturing    electrical    fixtures.      The    directors    are:      Edith    L. 
son,    president;    Charles   .\.   Jackson,    55    Stanhope   Street,   Boston, 
treasurer,   and   Harry  A.   Patterson. 

THE  GEORGE  W.  JACKSON  ENGINEERING  COMPAN 
Yonkers,  N.  Y.,  has  been  incorporated  by  Harold  R.  Griffith,  17 
Eighth  Street;  J.  C.  Connell,  99  East  Eighty-first  Street,  both  o 
York.  N.  Y.,  and  Francis  L.  Madden,  of  Ossining,  N.  Y.  Ths 
pany  is  capitalized  at  $300,000  and  proposes  to  do  a  general  mecl 
engineering  business. 

THE  McDON.'\LD  GIBSON  COMPANY,  of  borough  of  Bronx 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $25,1 
manufacture  patent  mechanical  and  electrical  devices,  etc.  The 
porators  are:  J.  C.  -McDonald,  W.  Gibson  and  D.  M.  Macdonald, 
New  York,   N.  Y. 

THE  NATIONAL  UTILITY  COMPANY,  of  New  York,  N.  ^ 
been  granted  a  charter  with  a  capital  stock  of  $5,000  to  manul 
electrical  goods.  The  incorporators  are:  John  T.  Booth,  John  Dill 
Jeppener  and  Louis  V.  Hulse. 

THE  SALEM  BATTERY  COMPANY,  of  New  York.  N.  Y.,  ha 
articles  of  incorporation  with  a  capital  stock  of  $10,000  to  manuf 
electric  batteries.  The  incorporators  are:  J.  Hibberd  Taylor,  Jo 
Clement,    Samuel    D.    Heed   and   Edward    D.    Palmer. 

THE'SHEDD  ELECTRIC  COMPANY,  of  Elizabeth,  N.  J.,  has 
granted  a  charter  with  a  capital  stock  of  $50,000.  The  compaii' 
poses  to  manufacture  electric  fans,  vacuum  cleaners,  etc.  The 
porators  are:  H.  M.  Shedd,  M.  F.  Moore.  C.  W.  MacQuoid,  of  R 
and    N.    R.    Leavitt.   of   Elizabeth,    N.   J. 
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New  Incorporations. 


l.Kl-ANII.  CAl..— Tlie  Oakland  Raihvays  have  been  nicoi  (loraled 
«it:a  cipiul  of  $27,000,000  by  J.  S.  Fleming,  £.  Canham,  1..  L.  .tack- 
Mimnd  others,  of  >an  Francisco.  This  is  a  Siibsidiar>'  of  the  United 
Prqrtin  Company. 

S'^    KK.WCI.SCO.   C.\L.— The    .Mill    Valley   lias  &    Electric   Company 

kulrd  articles  of   incorporation   with   a   capital   stuck   of   $100,000.     The 

incwralors  are:     L.   E.    Burks  and  F.   L.   Fenton. 

ITKIIIT,    MICH. — The    Consolidated    Light    &    Power    Company    has 

..inisrd    fur    the    purpose    of    building    and    operating    hydroelectric 

the    Chippewa    River.      The    company    owns    two    <lams    on    the 

River    and    contemplates    the    erection    of    seven    more.       lilec- 

;  It    ».-i  vice  will   probably  be   supplied   in   St.   .lohns,   Ithaca  aiid   Mount 

Pl^nt.      The    ufticers   of    the    company    arc:      J.    L.    Hudson,    president; 

Ckics   S     .*bbott.    vice-president    and    general    manager;    Robert    Tanner- 

hdlKcreiary.  and  F.   R.  Ross,     treasurer. 

Ifl.rTH.    .MIXN.— The    Mesaba    Electric    Railway    Company    has    liein 

lilt!      iled  10  construct   an    electric   railway,   35   miles  in   length,   to  con 

'>Hing,    Chisholm.     Buhl,     Mountain     Iron.    \'irginia.    Kveleth    and 

I'rrliminary  arrangements  are  being  made  and  contracts  will  soon 

,xl  for  construction  of  the  railway.     .Vpplication  for  franchises  will 

.It    once.     (.)scar    Mitchell    is   president    and    E.    C.    Thonia-^   vni;i 

harge. 

\   NEV. — .'Xrticles  of   incorporation   have   been    tiled    for   the   .lar- 

Uik    i'ower   Company    by    tiilmore    Kenney.    .Ir.,    T.    M.    Kinney,   .T.    T. 

nr->  and  Gcorite  F    Elliot. 


Personal. 


IK  Kt.VCE  .V.  B.  BVLLOCK,  metallurgical  engineer,  is  now 
.Mexico  Mine  &  Smelter  Supply  Company,  with  headquarters  at 
ity. 

:^WARD   B.    FIELIS   has   been   appointed   purchasing  agent   of 
Vork  He   Queens   Electric   Light  &    Fower  Company,   succeeding 
Hill. 

P.  COS'SOR,  solicitor  of  patents,  who  makes  a  specialty 
i\  patent  work,  has  moved  his  offices  from  the  Ouray  Building 
.roll  Street.  S.  E.,  Washington,  D.  C. 

"^.VPV   RICHARD   IXCH.    secretary-treasurer    and    manager   of 
Mont-)     Light    &    Water    Company,    is    visiting    his    home 
tfland.  after  an  absence  of  ten  years. 
B.    TRIPP    has    resigned    as    general    manager    of    the 
>li.ii!gs    Electric    Company    in    order    to   go    to    Harrisburg,    Pa., 
barge   there   of  the   George    Bullock   interests. 
D.  SMITH,  formerly  with  the  Commercial  Electrical  Company, 
uis.  Mo.,  is  now   with   the  electrical  department  of  the   Mexico 
"Tielter  Supply   Company,  located  at  Mexico   City. 
.      .(  ILLIAM  H.  ARMSTROXG,  for  many  years  mill  superintendent 
foJhe   Dos  Estrellas  Mining  Company  at   El   Oro.  Mexico,  has  joined  the 
«al   force   of  the    Mexico    Mine   &    Smelter    Supply    C^impany    at    Mexico 

ft.  A.  E.  KEN  NELLY  sailed  .Aug.  26  on  the  St.  Paul  in  order  to 
«t|d  the  meeting,  at  Turin,  Italy,  of  the  International  Electrotechnical 
C4miaaion,  which  will  be  held  in  connection  with  the  Turin  Interna- 
tiiU  Electrical  Congress. 

'^     H.    J.    BVELL,    formerly   of    the   commercial    department    of    the 
Colorado    Power   Company,   has  been   made  contract   agent   for 
dad  Electric  Transmission   Railway  &  Gas  Company,  with   head- 
-    It    Trinidad.    Col. 

h.  E.  LI.  STRICKLAND,  assistant  to  .Tupiter  (business  manager^ 
ofhe  Order  of  Rejuvenated  Sons  of  .Tove.  has  moved  his  office,  which 
isSf  business  headquarters  of  the  order,  from  Chicago  to  1413  Syndi- 
cs Trust    Building,    St.    Louis.   Mo. 

'\R.  D.  B.  BUTLER,  formerly  manager  of  the  .Albuquerque  Gas  & 
E^tric  Company,  has  been  appointed  manager  of  the  Trinidad  Electric 
T^smission  Railway  &  Gas  Company,  owned  by  the  same  holding  com- 
piy— the    Federal    Light  &  Traction    Company. 

Jr.  THO.VAS  a.  EDISON,  who  is  spending  a  vacation  louring  in 
Eflope,  narrowly  escaped  serious  injury  on  .\ug.  29  when  his  automobile 
wj  overturned  near  Geneva.  The  car  was  much  damaged,  but  fortu- 
n-'ly    Mr.    Edison    was    not    in    the    least    injured. 

'R.  }.  P.  JOLI.  VMAX,  formerly  connected  with  the  California  Gas 
*eitelric  Corporation,  and  electrical  engineer  for  the  Great  Western 
Fyer  Compiiny  since  early  in  1910,  has  been  appointed  electrical  en- 
grer  for  the  Pacific  Gas  &  Electric  Company  with  headquarters  at 
S    Francisco. 

IR-  H',  F.  SLOAN  and  Mr.  W.  J.  Hubble  have  organized  to  carry 
0  their  advisory  and  consulting  practice  under  the  lirm  name  of  Sloan, 
Fjble  ft  Company,  with  offices  in  Madison.  Wis.  The  firm  will  do  a 
gltral  engineering  practice  and  give  especial  attention  to  appraisals, 
rj-making,   engineering   examinations   and    statistical   investigations. 

'R,  C.  A.  CUMMINCS,  formerly  connected  with  the  Common- 
wlth    Edison    Company,    of    Chicago,    and    later    with    the    Federal    Sign 


System,  Electric,  has  accepted  a  position  in  the  Chicago  office  of  the 
Fort    Wayne   Electric   Works  of  the   General  -lEloctric  Company. 

•WR.  FR.iSK  H.  plaice  has  resigned  his  position  as  general  man 
ager  of  the  Winona  (Minn.)  Railway  and  Light  Company.  He  has  had 
an  exceptional  record  in  building  up  motor  load  for  central-station  coin- 
panics,  not  only  at  Winona,  but  previously  at  New  Bremen,  Ohio,  and 
Hastings.    Mich. 

.i/K  ROBERT  SIBLEY,  formerly  consulting  hydraulic  and  electric 
engineer,  of  Missoula,  Mont.,  has  been  appointed  associate  professor 
of  mechanical  engineering  at  the  University  of  California.  He  will 
continue  to  occupy  his  present  position  of  editor  of  the  Journal  of 
Electricity,  Poierr  and  Gas, 

MR  H.  T,  PLUMB  has  not  resigned  as  associate  professor  of  elec- 
trical engineering  at  Purdue  University,  as  statcil  in  these  columns  in  the 
issue  of  .\ug.  5.  but  has  a  leave  uf  absence  of  two  years,  which  is 
being  occupied  in  work  as  an  eitgineer  in  the  Denver  district  office 
of    the    General     Electric    Company. 

PROF.  F,  H  .  SPRINGER,  of  the  department  of  electrical  engineer- 
ing of  the  University  of  .Minnesota,  returned  on  Aug.  28  from  a  visit 
to  Germany  and  France  which  began  on  June  11,  1910.  Prof.  Springer 
spent  his  sabbatical  year  investigating  the  teaching  methods  and  shop- 
testing  practices  in  the  two  countries  mentioned. 

SIR.  I.  I.  CAGNEY.  until  recently  general  manager  of  the  Central 
(Georgia  Power  Company,  is  now  general  manager  of  the  Wawaitin  Falls 
power  development  on  the  Matagami  River,  Golden  City,  Ontario,  now 
under  construction,  which  will  supply  motor  and  lighting  service  to 
all  of   the  principal   towns  in   the    Porcupine   district. 

.MR.  S,  Z.  DE  FERRANTI,  president  of  the  British  Institution  of  Elec- 
trical Engineers,  will  be  in  Chicago  on  private  business  about  the  mid- 
dle of  September,  and  will  probably  join  the  party  consisting  of  Messrs. 
Charles  II.  Merz.  .Arthur  Wright,  H.  .\.  Couves  and  Mr.  Raven,  all 
English  visitors,  in  inspecting  various  Eastern  electrical  plants  and  in- 
stallations. 

MR.  J.  FRANK  DOSTAL  has  resigned  as  superintendent  of  the 
electrical  department  of  the  Denver  Gas  &  Electric  Company  to  become 
general  manager  of  the  Colorado  Springs  Ekctric  Company.  Mr.  Dostal 
started  ten  years  ago  as  a  youth  at  the  bottom  of  the  ladder  with  the 
Denver  Company,  which  he  has  served  as  engineer,  chief  engineer  and. 
for  the  past  several  years,  as  electrical  superintendent.  As  national 
■Jupiter."  .Mr.  Dostal  will  preside  over  the  approaching  meeting  at 
Denver    of    the    Sons    of    Jove. 

.MR.  ALBERT  SCHEIBLE  has  been  appointed  secretary  of  arrange- 
ments by  the  convention  committee  having  in  charge  the  prepara- 
tions for  the  annual  convention  of  the  Illuminating  Engineering 
Society,  to  be  held  at  the  Congress  Hotel.  Chicago,  on  September  25 
to  28,  inclusive.  Mr.  Scheible  is  an  ex-chairman  of  the  Chicago  section 
of  the  society  and  well  fitted  to  take  active  charge  of  the  convention 
arrangements  under  the  direction  of  the  convention  committee,  of 
which  Mr.  John  F.  Gilchrist,  120  West  Adams  Street,  Chicago,  is 
chairman. 

PROF.  1.  D.  HOFFMAN,  formerly  in  charge  of  mechanical  design 
instruction  at  Purdue  University,  on  Sept.  1  took  up  his  new  duties 
as  head  of  the  mechanical-engineering  school  of  the  University  of  Ne- 
braska, at  Lincoln,  where  he  succeeds  Prof.  Charles  Russ  Richards, 
who  has  been  appointed  assistant  dean  of  engineering  at  the  University 
of  Illinois.  Professor  Hoffman,  like  Professor  Richards,  was  gradu- 
ated from  Purdue  in  1890.  and  has  been  a  member  of  the  faculty  of 
his  alma  mater  ever  since.  He  has  devoted  special  attention  to  heating, 
ventilating  and  refrigerating  subjects,  on  which  he  has  prepared  sev- 
eral standard  text-books,  and  is  a  past-president  of  the  Society  of 
Heating   and    \"entilating   Engineers. 

MR.  EMIL  G.  SCHMIDT  has  been  elected  president  of  the  County 
Tracticn  Company,  of  Chicago,  which  operates  electric  surface  railways  in 
outlying  portions  of  Cook  County  adjoining  Chicago.  .Mr.  Schmidt,  who 
until  a  year  ago  was  operating  vice-president  of. the  Union  Railway,  Gas 
S;  Electric  Company,  of  Springfield,  III.,  is  well  known  to  electrical  men. 
That  company  operated  various  public-utility  properties  in  Springfield. 
Peoria  and  Rockford,  111.,  and  Evansville,  Ind.  Mr.  Schmidt  has  been 
in  the  public  service  field  since  1887,  being  for  some  time  connected  with 
the  central-station  and  electric  railway  interests  of  Sandusky,  Ohio.  He 
is  known  as  an  organizer  and  a  builder  up  of  systems,  and  as  such  will  no 
doubt  weld  the  somewhat  detached  lines  of  the  County  Traction  Company 
into  one  complete  system. 

MR.  H.  B.  BROOKS,  of  the  electrical  division  of  the  Hunau  of 
Standards,  has  been  temporarily  transferred  to  the  Bureau  of  Manu- 
factures of  the  Department  of  Commerce  and  Labor,  to  investigate 
trade  conditions  abroad  with  respect  to  electrical  industries,  especially 
measuring  instruments  and  meters  and  the  materials  entering  into  their 
construction.  He  sailed  Aug.  22  for  Germany,  and  will  spend  '  a 
number  of  months  in  visiting  the  electrical  instrument  makers  and 
laboratories  of  England,  (iermany,  France  and  other  countries.  He  will 
act  as  a  delegate  to  the  International  Electrotechnical  Congress  at 
Turin,  Italy,  on  behalf  of  the  National  Bureau  of  Standards  and  the 
.American  Institute  of  Electrical  Engineers.  Suggestions  in  regard  to 
his  work  will  be  welcome,  and  may  be  addressed  to  him  "care  Bureau  of 
.Manufactures,    Washington,    D.    C." 

GANO  DUNN. — Owing  to  an  office  blunder,  a  personal  note  relating 
to  Mr.  Gano  Dunn  appeared  only  in  part  of  our  issue  of  last  week, 
having    been    omitted    from    the    first    copies   printed.      The    note    is    there 
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fore  here  .  repeated:  Mr.  Gaiio  Dujiii,  who  for  some  years  has  been 
first  vice-president,  chief  engineer  and  a  director  of  the  Crocker-Wheeler 
Company,  has  resigned  from  that  company  in  order  to  accept  an  im- 
portant engineering  and  executive  position.  Mr.  Dunn  will  sail  shortly 
for  Europt:  to  attend,  as  president  of  the  American  Institute  of  Elec- 
trical Engineers,  the  meeting  during  the  Turin  Exposition  of  the  Inter- 
national Electrotechnical  Commission,  to  be  held  on  Sept.  7,  8  and  9, 
and  also  the  following  meeting  of  the  International  Electrical  Congress. 
Sept.   10  to  17. 

Mr.  llunn  sailed  on  the  St.  Paul  on  Saturday,  .\ug.  26.  and  will  re- 
turn home  about  Oct.   11. 

MK.  CHARLES  H.  MERZ  of  Merz  &  McClellan,  London  and  New- 
castle, England,  consulting  engineers,  and  Mr.  .-\rthur  Wright,  of 
London,  well  known  as  the  originator  of  the  Wright  demand  system  of 
charging  for  central  stations,  arrived  in  New  York  on  Saturday,  Aug. 
26,  on  the  Kaiserin  Augusts  Victoria.  They  were  met  at  the  dock  by 
Mr.  Samuel  Insull,  president  of  the  Commonwealth  Edison  Company. 
Chicago,  and  Mr.  John  W.  Lieb,  Jr.,  vice-president  of  the  New  York 
Edison  Company.  Messrs.  Merz  and  Wright  are  on  a  visit  to  this 
countrj'  partly  for  pleasure  and  partly  to  examine  electrical  plants  and 
methods  in  the  United  States.  Escorted  by  Mr.  Insull  they  left 
for  Chicago  on  Saturday  afternoon,  and  on  Sunday  they  were  enter- 
tained by  Mr.  Insull  at  his  country  place  at  Libertyville,  111.  On 
Monday  the  visitors  were  guests  at  a  staff  luncheon  of  the  Common- 
wealth Edison  Company,  meeting  also  Mr.  H.  M.  Byllesby,  Mr.  O.  E. 
Usthoff  and  Mr.  Frederick  Sargent,  of  Chicago,  who  were  fellow  guests. 
.\fterward  they  visited  some  of  the  Commonwealth  Edison  plants^  and  in 
the  evening  they  left  for  the  Pacific  Coast.  Returning  East  about  the 
middle  of  September.  Messrs.  Merz  and  \\'right  will  meet  in  Chicago 
Mr.  H.  A.  Couves,  of  Newcastle,  one  of  Mr.  Merz*s  assistants,  and  also 
Mr.  Raven,  chief  engineer  of  the  North  Eastern  Railway  of  England, 
and  they  will  thereafter  attend  the  Edison  convention  at  Spring  Lake, 
N.    I.,    leaving    for    home    probably    about    the    last    of    September. 


Trade  'Publications. 


Obituary. 


MR.  J.  B.  HUBBARD,  Pittsburgh  manager  for  the  Adams-Bagnall 
Electric  Company,  died  in  Niagara  Falls,  N.  Y.,  on  Aug.  16.  Mr.  Hub- 
bard was  making  a  business  trip  when  he  was  taken  ill  with  typhoid 
'ever,  and  he  died  in  a  hospital.  He  had  been  with  the  .\dams-Bag- 
nall  Company  for  about  three  years.  Previously  he  was  employed  by  the 
Doubleday-Hill    Electric    Company    in    Pittsburgh. 

MR.  SAMUEL  A.  RALL,  formerly  manager  of  the  city  sales  de- 
partment of  the  Electrical  -Appliance  Company,  of  Chicago,  and  well 
known  to  Western  electrical  men,  died  about  .-Xug.  1.  Mr.  Rail  had  not 
been  engaged  in  electrical  pursuits  for  several  years,  having  estab- 
lished a  contracting  business  at  his  home  in  La  Grange,  HI.  He  was 
ill  for  some  time  before  his  death.  Mr.  Rail  became  a  member  of  the 
Sons  of  Jove  in    1906. 

MR.  .MERTO.\'  H.  BBNTLEY,  after  an  illness  which  extended 
through  many  months,  died  at  his  home  in  Chicago,  Aug.  8.  Mr.  Bent- 
ley  was  born  in  Chicago  thirty-nine  years  ago  and  spent  the  greater  part 
of  his  life  there.  His  interest  in  electricity  was  awakened  when  a 
mere  child  and  at  an  early  age  he  began  stretching  telephone  and 
telegraph  lines  between  his  home  and  that  of  neighbors  and  boy 
friends.  After  learning  telegraphy  in  this  way  and  by  association  with 
night  operators,  near  his  home,  he  took  charge  of  the  railroad  telegraph 
office  at  Kent,  111.,  at  the  age  of  fifteen,  and  had  the  distinction  of  be- 
ing the  youngest  telegraph  operator  and  agent  on  record  at  that  time. 
He  then  took  up  electricity  as  applied  to  transportation  and  at  the  age  of 
nineteen  had  entire  charge  of  the  electrical  equipment  of  the  Cicero  & 
Proviso  street  railway  system,  of  Chicago.  With  a  good  knowledge  of  elec- 
tricity from  a  practical  standpoint,  he  received  a  technical  course  at  the 
Rose  Polytechnic  Institute.  He  then  entered  the  telephone  field  with  the 
Chicago  Telephone  Company,  holding  various  positions  in  all  branches  of 
the  work.  He  was  prominently  identified  with  the  engineering  staff,  having 
direct  charge  of  all  power  work  pertaining  to  the  new  exchanges,  and  later 
occupied  the  position  of  assistant  to  Mr.  A.  V.  Abbott,  who  was  then 
chief  engineer  of  that  company.  About  1900  he  entered  the  Independent 
field  as  superintendent  of  the  New  Telephone  Company,  at  Indianapolis, 
Ind.,  now  known  as  the  Indianapolis  Telephone  Company.  He  then 
became  interested  in  the  manufacturing  of  telephone  equipment  and. 
after  spending  four  months  abroad  in  travel  and  investigation  of  the  tele- 
phone equipment  in  the  principal  cities  of  Europe,  he  became  identified  with 
the  telephone  engineering  department  of  the  Western  Electric  Company,  at 
Chicago.  In  1908  he  returned  to  the  Chicago  Telephone  Company. 
For  twenty  years  Mr.  Bentley  was  a  member  of  the  -American  Institute 
of  Electrical  Engineers  and  a  close  student  of  all  subjects  pertaining 
to  electricity  in  its  various  applications.  His  pastime  was  amateur  pho- 
tography, his  first  attempts  along  this  line  being  made  at  the  age  of 
twelve.  He  had  about  800  stereopticon  slides  which  he  had  made  him- 
self from  his  own  negatives  taken  on  his  many  trips  through  this  coun- 
try and  abroad.  With  a  good  stereopticon  lantern  he  gave  many  private 
entertainments  for  his  friends.  He  was  a  member  of  the  Chicago  Camera 
Club.  The  funeral  services  were  held  at  his  late  residence,  155  North 
Scoville  Avenue.  Oak  Park,  -Aug.  10,  followed  later  by  cremation  at 
Graceland  Cemetery  and  interment  later  at  Forest  Home  in  the  familv 
lot. 


iMOTORS  AND  DYN.\MOS.— The  Star  Dyiiamu  Company.  J<is„ 
City,  Mo.,  has  bound  in  convenient  form  two  bulletins  and  a  price-1  on- 
devoted  to  its  direct-connected  motors  and  generators  and  the  o*  r  to 
its  induction  motors.  The  direct-current  motors  are  built  in  sizes  an^ 
ing  from  %  to  25  hp  and  the  generators  in  sizes  from  ^  to  20  kw  T! 
induction  motors  are  built  for  two-  and  three-phase  work,  in  sizes  i  {m.. 
from  1/2  to  20  hp.  The  various  parts  of  the  machines  are  illustrat'  art ' 
described. 

TRANSFORMER  OIL  DRYER  AND  PURIFIER.— Bulletin  No  <;. 
just  issued  by  the  General  Electric  Company,  describes  an  outfit  f  ';,. 
purification  of  transformer  oil  of  all  kinds,  crude  petroleum  for  o  -r 
furnaces,  insulating  varnish  and  japan,  benzine  used  for  cleaning  pu:  ^h 
transformer  oil  used  for  impregnating  insulating  pressboard  and  m 
cylinder  oil  used  in  certain  types  of  electrical  apparatus,  and  viscc  jr 
sulating  compounds.  The  apparatus  consists  of  a  filter  press,  a  im 
and  a  motor  for  driving.  All  are  mounted  on  standard  steel  I-  m 
which  form  skids  and  greatly  facilitate  handling.  The  outfit  m  h- 
mounted  on  iron  wheels  if  desired. 


BUSINESS  ISOTES. 


GROUNDING  RODS.— The  Duplex  Metals  Company,  Chester.  P; 
nounces  that  it  makes  copper-clad  rods  for  grounding  purposes. 
SAN    FRANCISCO    CROCKER-WHEELER    OFFICE.— The    Cr.e- 

Wheeler  Company,  opened  on  Sept.  1,  offices  in  San  Francisco,  Ca  |.^ 
cated  at  Room  400.  First  National  Bank  Building.  Motors,  gene  .- 
and  transformers  of  various  sizes  will  be  carried  in  stock  in  San  . 
Cisco  for  immediate  coast  shipments.  Mr.  John  S.  Baker,  wcil  k  . 
among  the  electrical  trade  on  the  Pacific  Coast,  has  been  plact 
charge. 

WESTERN  ELECTRIC  COMPAXVS  RICHMOND  BRANCH.- 
Western  Electric  Company  announces  the  establishment  of  a  b 
office  at  Richmond,  Va.,  where  a  complete  stock  of  telephone  appa 
and  general  electrical  supplies  will  be  carried.  Mr.  H.  W.  Hall,  fori 
manager  of  the  Denver  office  of  the  company,  will  be  in  charge  o 
Richmond  office  and  with  him  will  be  associated  specialists  on  the  va 
lines  handled. 

THE  EMIL  GROSSMAN  COMPANY  has  removed  its  "Red  H 
spark  plug  factory  to  Detroit,  Mich.,  where  its  new  plant,  consi 
of  three  floors,  is  located  at  844  Woodward  Avenue.  The  local  dis 
room  has  been  removed  from  874  Woodward  Avenue  to  the  a 
location.  The  plant  is  equipped  with  a  battery  of  machines  designe 
the  Emil  Grossman  Company's  engineers  especially  for  the  produclio 
an  augmented  line  of  spark  plugs. 

TAYLOR  STOKERS.— The  American  Ship  Windlass  Company 
recently  received  repeat  orders  for  Taylor  stokers  from  the  General  . 
trie  Company  of  Pittsfield,  Mass.,  making  the  fourth  order  for  stol 
from  the  New  York,  New  Haven  &  Hartford  Railroad  Company,  fo 
new  plant  at  Waterbury,  Conn.,  making  two  orders  for  this  plant, 
*'rom  the  Northern  Ohio  Traction  and  Lighting  Company,  Akron,  C 
and  the  Solvay  Process  Company,   Syracuse,  N.  Y. 

NEW  BRANCH  OFFICES  OF  BRILLIANT  LAMP  COMPA 
—The  Brilliant  Electric  Company,  Cleveland.  Ohio,  has  opened  at 
New  Montgomery  Street,  San  Francisco,  Cal.,  a  branch  office  w 
win  be  in  charge  of  Mr.  E.  D.  Hand,  the  company's  Pacific  represe 
tive.  A  "Brilliant"  branch  office  has  also  been  opened  in  Los  Angt 
Cal.,  and  will  be  under  the  management  of  Mr.  Clarence  W.  Cole, 
until   recently   represented  the  company  in   Cleveland  and   vicinity. 

INSULATING  MATERIAL.— A  letter  has  been  received  from 
Isolatoren-Werke,  Munich,  Bavaria,  in  relation  to  the  use  in  this  con 
of  the  name  "Gummon"  as  applied  to  an  insulating  material,  and 
ferring  to  an  article  entitled  "New  Molded  Insulator"  which  appc. 
in  the  issue  of  April  6.  The  communication  states  that  the  malt 
thus  originally  designated  was  invented  and  patented  by  Robert  Mu 
formerly  employed  by  the  Munich  firm,  but  that  the  inventor  ui 
insulating  material  now  known  abroad  by  the  trade  name  "Gumm 
is  a  director  of  the  firm,  Herr  Ernest  Eppner,  Dipl.  Engi" 
of  Grafelfing.  Manufacture  under  the  inventions  of  the  latter,  vrl 
are  not  patented,  is  carried  on  by  a  secret  process  for  which,  the  le 
states,  the  rights  for  the  United  States,  Mexico  and  Canada  are  1 
exclusively   by  the   Dickinson  Manufacturing  Company,   Springfield,  M 

BUCKEYE    SUMMER    CONVENTION.— Thirty-one    members    of 
Buckeye    Electric    Company's    sales    force    held    their    annual    sales    < 
ference  at  Association  Island  during  the  week  of  August  14.     Accompa 
ing  the  party  were  the  wives  of  six  of  the  men  and  a  number  of  g" 
closely    associated    with    the   Buckeye    organization.      The    conference 
most  successful,  both  the  business  meetings  and  the  social  features  be 
enthusiastically  attended.     Addresses  were  made  by  Messrs.  F.  S.  Tei 
Ward.   Plarris,   Henneger  and  Edwards  of  the  engineering  department 
the    National    Electric    Lamp    Association,   and    by    Mr.    C.   Walter  Joi 
sales  manager  of  the   Holophane  Company.     A   fishing  excursion,  a  sh 
dinner,  a  dance   and  a  "show"   composed  the   amusement   features  of 
week.      In    summing    up    the    last    year's    business    and    outlining    fut 
policies,   Mr.    L.   P.    Sawyer,   general  manager   of   the  company,  expres 
complete  confidence  in  the  busines?  outlook  and  mapped  out  a  program 
aggressive   development   of  the   comii 
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DIECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 

M»  Light  &  Tkmtion    Assihiation.     Secretary,   Geo.   S.    Emery, 
11      Koyal  St.,  Mobile,  Ala.     Annual  convention  in  November,  1911. 

/uiCAK  Elect«ochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lelh  UniTersity,  South  Bethlehem,  Pa.  Next  semi-annual  meeting  at 
Toi'io.  Canada,  September  21-2J.  1911. 

.<uiCAM  Ei.ect«o-Therapeitic  Association.  Secretary-,  Dr.  J.  Wil- 
UrtrraTcll,  27  East  llth  St.,  New  York.  Next  meeting  at  Pbiladelphia, 
p».xpt.  5.  6  and  7.  1911. 

.luicAM  Ikstiti'te  ot  CONSULTING  ENGINEERS.  Secretary-TreasureT, 
Eu^e  W.  Stern,  103  Park  Ave..  New  York  City.  The  Council  meets 
Ihetit  Friclay  of  every  month. 

/niCAii  Institute  of  Electrical  Engineers.  Honorary  secretary. 
Ral'.  W.  Pope:  acting  secretary,  F.  L.  Hutchinson.  Engineering  So- 
cieH  Buildmg,  29  West  39th  St.,  New  Y'ork.  Meetings,  second  Friday 
^t     h  month,  e.xcepting.  June,  July,  .\ugust  and  September. 

».N  Electric  Railway  Accountants'  Association.  Secretary, 
icks,  Davenport,  la.  Annual  convention,  Atlantic  City,  N.  J., 
13,  1911. 

>»     Electric    Railway     Engineering    Association.     Secretary, 

I  iichfield,    Interborough    Rapid    Transit    Company,    New    York. 

-nvention,   Atlantic   City,   N.   J.,   Oct.  9.13,    1911. 

/  eiicak  Electric  Railway  Association.     Secretary,  H.  C.  Donecker, 

En>>eenng   Societies   Building,   29   West   39th    St.,    New   York.     Annual 

eoantioo.  Atlantic  City,  N.  J.,  Oct.  913,    1911. 

y^iRiCAM  Physical  Society.  Secretary,  Ernest  Merritt,  Cornell  Uni- 
TfT-..  Ithaca,  N.  Y. 

>vs  Association   of    Public   Utility   Operators.     Secretary,   W. 
,  Little  Rock,  Ark. 
vnoN    OF    Iron    and    Steel    Electrical    Engineers.     Secretary, 

rington,   Steubenville,  Ohio. 
HON  OF   Railway   Telegraph    Siteri.ntendents.     Secretary,   P. 
.   135   .^dams  St.,  Chicago. 

•  TioN  OF  Railway  Electrical  Engineers.  Secretary,  J.  Andreu- 
ago  &  Northwestern  Railway,  Chicago.  Next  annual  meeting 
.  Salle,  Chicago),  November  6  to   10,   1911. 

^TiON  OF  Edison  Illuminating  Companies.  Secretary,  N.  T. 
I  owell,  Mass.     Next  convention.  Spring  Lake,  N.  J.,  Sept.  19-21, 

;>o  Electric  Light,  Power  &  Railway  Association.  Secretary, 
'    rris.   323    Hagerman    Building,    Colorado    Springs,    Col.     Annual 

11,  Glenwood  Springs,  Col.,  Sept.   13-15,  1911. 

■  c  Vehicle  .Association  of  .\merica.  Secretary,  Harvey  Rob- 
-i  West  42d  St.,  New  York.     Meetings,  fourth  Tuesday  of  each 

ic    Club,    Chicago.     .Secretary,    N.    F.    Oorighl,    1500    American 
:lg.,  Chicago.     Meets  every  Wednesday   noon,   303  Wabash  .\ve. 
1/.lt»ical  Contractors'  Association  of  New  York  State.     Secretary. 
GeyW.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

IkCTUC  Trades  .Association  of  Philadelphia.  Secretary,  J.  W. 
Cr'i,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fovh  Thursday  of  each  month. 

I^ct«ical  Contractors'  Association  of  State  of  Missouri.  Secre- 
tar  Ernest  S.  Cowie,  1413  Grand  Ave.,  Kansas  City,  Mo. 

:«ctiical  Salesmen's  .Association.  Secretary,  Francis  Raymond,  125 
Mligan  Ave.,  Chicago.     Annual  meeting,  Chicago,  January  each  year. 

;iCTt>CAL  Trades  Association  of^  Canada.  Secretary,  William  R. 
Stsslev.  Royal  Insurance  Building,  Montreal,  Can; 

— RICAL   Credit   Association    of    Chicago.     Secretary,    Frederic    P. 
'  aquette   Building,   Chicago.     .Annual   meeting,    Chicago,   Nov.   2. 

MiRiCAL  Trades  Association  of  the  Pacific  Coast.  Secretary. 
Alft  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
M'lhly  meeting,  San  Francisco,  second  Thursday  of  each  month. 

sicAL  Trades  Society  of  New  York  (Member  National  Electrical 
Xssociation).     Secretary,    Franz   Neilson,   80    Wall    St.,    New   York. 
i  Directors  meets  second  Thursday  of  each  month. 
(piiE  State  Gas  and  Electric   .Association.     Secretary,  Charles  II. 
B.thapin,  Engineering  Societies  Building,  29  West  39th   St.,   New   York. 
iiDA    Electric    Light    &    Power    Association.     Secretary,    H.    C. 
West  Palm  Beach,  Fla. 
s  State  Electrical  Association.     Secretary,   H.   E.   Chubbuck. 
111. 
-t-MiNATiNc    Engineering    Society.     Secretary,    P.    S.    Millar,    Engi- 
ne.'ng   Societies   Building,    29   West    39th    St.,   New   York.     Sections    in 
Nt  York.  New  England.   Philadelphia  and  Chicago.     Annual  convention. 
Sc    25-27,   1911.  Chicago,  111. 

SEPEMDENT    ElECTBlCAL     CONTRACTORS'     A.SSOCIATION    OF    GREATER     New 

V<-:.     Secretary,  L.  H.  Woods,  2355  Jerome  .Ave.,  New  York. 

iDiANA  Electric  Light  Association;  Secretary,  J.'  V.  Zartman,  In- 
di-'ipolis.   Ind. 

S-eiAal  Combustion  Engine  Association.  Secretary,  Chas.  Kraich. 
41 W.  Indiana  St.,  Chicago.      Meetings,  second  Friday  of  each  month. 


International  Association  or  Municipal  Electricians.  Secretary, 
r.  R.  George,  Houston,  Tex.  Next  convention  at  Young's  Hotel,  At- 
lantic  Cily    N.   J.,    Sept.    1215,  J911. 

International  Electroteciinical  Commission  (international  body 
representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England. 

Iowa  Electrical  .Association.     Secretary,  W.  N.  Keiser,  Dubuque,  la. 
Iowa    Street    &    Interurban    .Association.     Secretary,    L.    D.    Mathes, 
Dubuque,  la. 

Kansas  Gas.  Water  Si  Electric  Light  .Association.  Secretary, 
James  D.  Nicholson,  Newton,  Kan.  Next  meeting.  Independence,  Kan.. 
Sept.  21  and  32.  1911. 

Louisiana  Electrical  Association.  Secretary,  W.  H.  Bower  Spangeii- 
berg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

Maine  Electrical  .Association.  Secretary,  Walter  S.  Hyman,  Water- 
ville,  Maine. 

Michigan  Electrical  .Association.  Secretary.  Herbert  Silvester,  18 
Washington  Boulevard,  Detroit,  Mich. 

.Minnesota  Electrical  Association.  Secretary,  T.  C.  Gordon,  Little 
Falls,  Minn. 

Missouri  Electric,  Gas,  Street  Railway  St  Water  Association. 
Secretary,  N.  J.  Cunningham,  Springfield  Gas  &  Electric  Co.,  Spring- 
field, Mo. 

National  Arm,  Pin  Sc  Bracket  Association.  Secretary,  J.  B. 
Magers,  Madison,  Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskil, 
Greenville,  Ohio. 

National  Electrical  Contractors'  .Association  of  the  United 
States.     Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 

National  Electric  Light  Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
Next  annual  convention  at  Seattle,  Wash.,  second  week  in  June,  1912. 

National  Electric  Light  -Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,   Can. 

National  Electric  Light  Association,  Georgia  Section.  Secretary. 
Treasurer,  H.  M.  Corse,  Columbus  Railroad  Company,  Columbus,  Ga. 
Next  annual  meeting  at  Columbus,  Ga.,   Sept.   26  and  27,   1911. 

National  Electric  Light  Association,  Mississippi  Section.  Sec 
relary,  .A.  H.  Jones,  McComb  City,  Miss. 

National  Electric  Light  .Association,  Nebraska  Section.  Secre- 
tary-Treasurer, S.  J.  Bell,  David  City,  Neb. 

National  Electric  Light  Association.  New  England  Section. 
Secret.-.ry,  Uits  O.  A.  Buisiel.  149  Tremont  St.,  Boston.  Mass.  Next 
annual  meeting  at  Mt.  Washington,  Bretton  Woods,  N.  H.,  Sept.  17-29, 
1911.  1 

National  Electric  Light  Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer, Van  Dusen  Rickert,  Pottsville.  Pa.  Next  annual  meet- 
ing at  Exposition  Park,  Conncaut  Lake,  Crawford  Co.,  Pa.,  Sept.  5-8, 
1911. 

National  Electric  Inspectors'  Association.  Secretary,  T.  II.  Day, 
27   Pliny  St.,  Hartford,  Conn. 

National  Electric  Credit  Association.  Secretary,  Frederic  P. 
Vose,  343   Marquette  BIdg.,  Chicago. 

National  Fire  Protection  .Association.  Secretary,  R.  Swectland, 
141  Milk  St.,  Boston,  Mass.     Next  biennial  meeting,  March,  1913. 

National  Independent  Telephone  .Association.  Secretary,  Joseph  I! 
Ware,   Grand  Rapids,   Mich. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane.  12 
Pearl    St.,  Boston,   Mass.     Meets  last   Thursday   of  each  month. 

New  England  Electrical  Trades  .Association.  Secretary,  .Alton  F. 
Tuppcr,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  I..  G. 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

.New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33   West  39th   St.,   New  York. 

Northwest  Electric  Light  &  Power  Association.  Secretary,  N. 
W.  Broekett,  Cataract  Building,  Seattle,  Wash. 

Ohio  Electric  Light  .Association.  Secretary,  D.  L.  Gaskill,  Green, 
ville,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  S:  Steam  Engineers.  Sec- 
retary, Prof.  I.  E.   Sanborn,  Ohio  State  University,  Columbus,  Ohio. 

Order  of  Rejuvenated  Sons  of  Jove.  Mercury  (Secretary),  R.  M. 
\^an  VIcet,  1157  Monadnock  Bldg.,  Chicago,  III.  Annual  meeting,  Den- 
ver. Col.,  Oct.,   16-18,. 1911. 

Pittsburgh  Electric  Booster  Club.  Recording  "Wattmeter,  O.  R. 
Rombach,  919  Liberty  Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
H.  H.  Norris,  Cornell  University,  Ithaca,  N.  Y. 

Society  of  Wireless  Telegraph   Engineers.     Secretary,  E.   B.   Moors, 
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39  Trinity  Place,  Boston.  Mass.  .Monthly  meeting,  first  Saturday  of  each 
month,  at  the  Massachusetts  Institute  of  Technology,   Boston. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  D.  G. 
Fisher,   1316  Commerce  St.,   Dallas,  Tex. 

Street  Railway  Association  of  the  State  of  New  York  Secretary, 
C.  G.  Reel,  Kingston.  N.   V. 

Vermont  Electrical  Association.  Secretary-Treasurer.  A.  It.  ^^ars- 
den,   Manchester,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  \V.  S. 
Boyd,  145  Monroe  St.,  Chicago,  111. 


Western    Society   of   Engineers.  Electrical   Section,   formerly  C  a 

Electrical     Association.     Secretary,  J.     H.     Warder,      1737     Mon;  0 

Block,    Chicago.     Regular    meetings,  first    Friday    of    each    month,     , 

January,  July  and    August,     .\nnual  meeting,   first   Tuesday  after  J 
each  year. 

Wireless    Institute.     Secretary.    Alfred   N.    Goldsmith,   College  ct 
City  of  New  York,  New  York. 


Wisconsin  Electrical 
Stephenson  Building,  Milw? 
January,  1912. 


N.         Secretary,     George     A^n. 
Next  annual  meeting,  Milw£«, 


Weekly   Record    of   Electrical   Patents 


UNITED   STATES    PATENTS    ISSUED   AUG.    22,    1911. 
[Prepared   by   Robert   Starr  Allyn.    16    Exchange  Place,   New    York.l 

1.001.023.  CIRCUIT-CONTROLLING  SYSTEM:  J.  H.  Hall.  Cleveland, 
Obio.  .App.  filed  Nov.  23,  1910.  Magnetically  operated  switch  and 
resistance   with    circuits   for   protecting   a   motor   against    overload. 

1,001,032.  ELECTRIC  SWITCH;  H.  R.  Hirst,  New  Bedford.  Mass. 
App.  filed  Nov.   5,   1909.     Pushbutton  wall  type  with  oscillating  arm. 

1,001,035.  TERMINAL  BLOCK  FOR  HIGH-TENSION  APPAR.-\TUS; 
T.  Hubert,  New  York,  N.  Y.  .App.  filed  Oct.  17,  1907.  An  insu- 
lating block  with   openings  and   sockets  for   the   terminals. 

1.001.046.  SIGNALING-HORN;  A.  A.  Kent,  Philadelphia,  Pa.  App. 
filed  Feb.  28,  1910.  An  integral  casing  with  electroniagneticallv  vi- 
brated   diaphragm. 

1.001.047.  ELECTRICAL  POWER  TRANSMISSION;  II.  Kleinschmidt, 
Berlin,  Germany.  App.  filed  Sept.  11,  1909.  Two  separate  machines 
of  unipolar  type.  The  stators  form  a  common  casing  for  the  rotors. 
For  automobiles  driven  by  gas  engines,  etc. 

1,001,049.  PROCESS  OF  WELDING  SHEET  METAL;  C.  C.  Knipe, 
Palo  Alto,  Cal.  App.  filed  Dec.  1,  1905.  Simultaneously  localized 
beat  and  pressure  are  applied  to  weld  thin  planished  sheet  metal. 

1,001,054.  GROUND-WIRE  FASTENERS;  M.  H.  Lawrence  Larned. 
Kan.  .\pp.  tiled  March  15,  1911.  The  wire  is  wedged  between  the 
tapered  portion  of  a  driven  ground  rod  and  a  tapered  sliding  sleeve. 

1,001,068.  APPARATUS  FOR  GOVERNING  THE  PASSAGE  OF 
CARS  OR  VEHICLES  ALONG  A  RAILWAY;  W.  P.  Neubert, 
Swissvale  Borough.  Pa.  App,  filed  Jan.  17,  1911.  Interlocking  sys- 
tem of  mechanical   and  electrical   control. 

1.001,070.  LOCK-OUT  TELEPHONE  SYSTEM;  N.  E.  Norstrom,  Chi- 
cago, 111.  .\pp.  filed  June  6,  1910.  For  party  lines  to  prevent  inter- 
ference.     Step-up  devices   to   control   a   cycle   of   operations. 

1,001,091.  DEVICE  FOR  INDICATING  VARIATIONS  IN  SYN- 
CHRONOUS RUNNING  OF  KINEMATOGRAPHS  AND  GRAMO- 
PHONES; F.  A.  Thomassin.  Streatham,  Eng.  App.  filed  April  12. 
1909.  A  hand  is  rotated  in  one  direction  with  one  mechanism  and 
its    support    is   rotated    in   the   opposite    direction   by    the    other    mech- 

1,001,105.  MANUFACTURE  OF  ELECTRIC  FILAMENTS;  C.  A.  von 
Welsbach.  Vienna.  .Austria-Hungary.  App.  filed  .-Xug.  24,  1899.  A 
filament  containing  metallic  oxid  and  osmium  is  electrically  heated  to 
expel  some  of  the  gases  and  then  reduce  the  oxid  by  the  remaining 
gases. 

1,001,135.  FILAMENT  SUPPORT;  H.  Gilmore,  Brookline,  Mass.  App. 
filed  Jan.  30,  1911.  A  sheet-metal  filament  support  has  a  coefficient 
of  expansion  greater  than  that  of  the  glass  stem. 

1.001,137.  INSULATOR  PROTECTOR;  W.  T.  Goddard,  Victor,  N.  Y. 
App.  filed  June  12,  1908.  .An  arcing  member  secured  on  a  support 
has  a  portion  projecting  into  a  flared  portion  of  the  insulator,  and 
another  arcing  member  is  secured   on  the  insulator. 

1,001.152.  ATTACHMENT  FOR  ELECTRIC  MOTORS;  W.  A.  Law- 
rence, Charlotte,  N.  C.  .App.  filed  Nov.  19,  1910.  A  holder  is  held 
by  fusible  material  away  from  a  signal-operating  position  to  give  an 
alarm  in  case  the  motor  shaft  runs  loose  or  hot. 

1,001.192.  GAS-LIGHTING  BURNER;  E.  A.  and  E.  N.  Fray,  South 
Deerfield,  Mass.  App.  filed  Aug.  18,  1910.  Electromagnetically  op- 
erated ignition  and  gas-directing  hood. 

1.001.227.  AERIAL  FOR  WIRELESS  TELEGRAPHY  AND  TEL. 
EPHONY;  W.  E.  D.  Stokes,  Jr.,  and  G.  W.  Davis.  New  York,  N. 
\..  and  Galilee,  N.  J.  App.  filed  Oct.  9.  1908.  A  series  of  ver- 
tically arranged  wires  and  a  switch  for  connecting  any  one  to  the 
receiving   circuit. 

1.001.228.  RECEIVING  CIRCUIT  FOR  WIRELESS  TELEGRAPHY 
AND  TELEPHONY;  W.  E.  D.  Stokes,  Jr.,  and  G.  W.  Davis,  New 
York,  N.  Y.,  and  Galilee,  N.  J.  App.  filed  Oct.  9,  1908.  A  large 
plate  connected  with  an  aerial  and  arranged  parallel  with  the  ground 
to  form  a  condenser. 

1,001,236.  ELECTROMAGNETIC  SOUND-WAVE  THER.\PEUTIC 
APPARATUS;  E.  Bachelet,  New  York.  N.  Y.  App.  filed  Aug.  7, 
1908.        Ear   pieces  with   solenoid   vibrators. 

1,001,251.  TROLLEY  POLE;  J.  Coan,  Westville,  111.  App.  filed  Nov. 
13,  1909.  Controlling  device  for  holding  the  pole  up,  retracting  it 
and  assisting   in   replacing  it. 

1,001,271.  MACHINE  FOR  ELECTRICALLY  WELDING  CHAIN 
LINKS:  C.  L.  Hoff.  York,  Pa.  App.  filed  Oct.  4,  1909.  Mechanical 
devices  for  holding  individual  links  and  moving  the  welding  elec- 
trodes toward  and  from   each  other. 

1,001.313.  ELECTROM.\GNETIC  SWITCH;  H.  W.  Sheehy.  Akron. 
Ohio.  App.  filed  May  25.  1910.  For  electric  street  cars,  etc.  A 
movable  magnet  core  carries  a  movable  bar  designed  to  contact  with 
the   rail   to  operate   the   switch    frog. 

1,001,330.  ELECTRICAL  PULL  SOCKET;  D.  P.  Wolhaupter,  Wash- 
ington,  D.  C.  .App.  filed  Jan.  28,  1911.  A  spring  contact  arm  and  a 
rotating  cam  with  an  insulating  disk  between  the  contacts  and  the 
operating  .member. 

1.001,337.  MINE-GAGE  SIGNAL:  L.  Bayer,  Willisville,  111.  App.  filed 
June   6,    1910.      .A   manually  operable  switch  contact  is  carried  by  the 


car    and    adapted    to    engage    stationary    ctmtacts    at    the   side   ol  -r 
shaft. 

1.001,339.  REVERSING  MECHANISM:  G.  Binder.  Rochester,  N> 
App.  filed  April  5,  1911.  For  washing  machines,  etc.;  driven  bit. 
electric  motor.  The  reversing  mechanism  is  driven  continuall  r 
one  direction  and  automatically  reverses  the  driven  member  ol  i- 
macliiiie. 

1,001,358.     TRAIN. LIGHTING  SYSTEM;  J.   P.   Crouch  and  J.  Etcl  . 
Manchester,  Eng.     App.  filed  Nov.  27,    1909       Secondary  battery 
reversible   dynamo   and   main    switches   brought   into   operation  bj  - 
versal  of  the  dynamo. 

1,001,382.     FILAMENT    MOUNTING;    E.    S.    Gardner,    .Acquackanc  . 
N.  J.     .App.   filed   Dec.   28.   1910.     The  filaments  are  arranged  in 
cessive  conical  banks  and  staggered. 

1.001.406.     APPARATUS     FOR     GENERATING     ELECTRICITY    , 
CHE.MICAL    MEANS;    R.    N.    Hudson    and    E.    C.    Brice,   Lexins 
Ky.      .App.   filed  Oct.   28.    1909.      Nested  cups  of  vitreous,  porous 
carbon  material   and   alloyed  members  and   electrolyte. 

1,001,449.     METHOD  OF  PROCESS  OF  AND  APPARATUS  FOR 
TRACTING  METALS  FROM   THE  ORES  THEREOF;  J.  H. 
ertson.    New    York,    N.    Y.      App.    filed    Oct.    12,    1910.     A  liquid 
lution   containing   a   powder   of   the   ore  is   subjected   to  the  elect 
effect    of  a   plurality   of  short-circuited   conducting   elements. 

1.001,453.  -ARC  LAMP;  W.  Ruhling,  Berlin,  Germany.  App.  filed.', 
19.  1911.  An  insulating  barrier  containing  malachite  and  cai  ■ 
separates  the  parallel  electrodes  and  forms  a  conducting  bridge  v  - 
the  arc  is  extinguished, 

1.001,466.  PROCESS  OF  EXTRACTING  METAL  FROM  SO 
TIONS;  E,  E,  Slaughter.  Clifton,  .Ariz.  -App.  tiled  Jan.  6,  1 
Iron  and  carbon  are  immersed  in  a  copper  solution  and  the  co 
precipitated  and  then   extracted  by   heat. 

1,001,497.     COMPOSITION    OF    MATTER    CONTAINING    ALUMl 
AND    MAGNESIA;    T.    B.    Allen.    Niagara    Falls,    N.    Y.     .App. 
July    28.    1910.       Homogeneous    crystalline    product    of    alumina 
magnesia    with    less   magnesia   than    in    Mg.Al-0..i.    For   abrasive  us 

1,001,558.  ELECTRIC  TERMINAL  CONTACT;  W,  E.  Russell,  I 
bury.  Conn.  .App.  filed  Jan.  31,  1911,  The  wire  passes  up  tiiro 
the  center  of  a  split  post  and  is  clamped  down  at  the  top  by  a  ca 

1.001.570.  COMPOSITION  OF  MATTER  CONTAINING  ALUMI 
M.AGNESIA  AND  BORIC  OXID:  T.  B.  .Mien,  Niagara  Falls,  X, 
.App  filed  Nov.  9.  1910,  .Abrasive  material,  homogeneous,  crystall 
insoluble  in  water  and  acids.  Formed  by  melting  the  oxids  \ 
carbon. 

1.001.571.  COMPOSITION  OF  MATTER  CONTAINING  BERYl.I 
AND  ALUMINA:  T.  B.  .Allen,  Niagara  Falls.  N.  Y.  App.  f 
Nov.  9,  1910.  Not  more  than  18  per  cent  beryllia;  formed  by  h 
ing   with    carbon:    liomogeneous   and    crystalline. 

1.001.572.  METHOD    OF    TREATING     ELECTROMETALLURGIC 


1.001.382.— Filan 


PRODUCTS;  T.  B.  Allen,  Niagara  Falls,  N.  V.  App.  bled  Jan, 
1911.  The  products  such  as  impure  alumina  are  heated  with  a  si 
stance  such  as  NaCI  in  the  presence  of  O;  to  form  abrasives. 
1,001,589.  ELECTROLYTIC  CELL;  H.  S.  Hatfield,  Hove,  Eng.  Ai 
filed  Oct.  12,  1907.  For  transferring:  as  when  impure  copper 
used  as  an  anode  and  in  the  Wright  mercury  meter.  The  el' 
trolyte  is  soluble  and  is  saturated  with  .in  insulating  substance 
be  transferred. 
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DATA  OF  ELEaWCAL  MANUFACTURING. 

The  Census  Bureau  has  just  issued  a  preliminary  report, 
reprinted  elsewhere,  dealing  with  the  production  of  elec- 
trical apparatus  and  machinery,  and  representing  the  gen- 
eral results  of  the  thirteenth  census  of  1909,  as  applied  to 
manufacturing  establishments.  The  five-year  periods  for 
this  work  do  not  coincide  with  those  for  the  electrical  in- 
dustries consuming  the  apparatus,  as  such  figures  were  last 
taken  in  1907,  and,  according  to  the  law,  will  be  taken 
again  in  1912.  This  absence  of  synchronism  is  to  be  re- 
gretted, for  if  all  the  statistics  of  production  and  consump- 
tion were  taken  together,  we  could  get  a  better  insight  into 
general  conditions  in  the  electrical  industries  as  a  whole, 
as  one  art.  and  could  better  understand  some  features 
which,  as  in  the  present  report,  are  decidedly  puzzling. 

The  gross  results  show  a  marked  gain  in  1909  over 
1904,  at  a  rate  of  about  10  per  cent  per  annuuL  In  earlier 
years  the  gain  was  at  a  higher  rate,  even  as  much  at  time? 
as  20  per  cent;  but  it  is  obvious  that  such  gains  would  be 
increasingly  difficult  to  maintain  as  the  volume  of  trade  in- 
creased in  magnitude.  The  number  of  establishments  rose 
from  912  to  1255,  but  the  significance  of  this  increase  can- 
not be  determined  until  the  figures  are  published  in  detail, 
when  it  will  probably  be  found  that  the  growth  has  been 
largely  confined  to  smaller  plants  doing  a  local  business. 
The  value  of  the  product  at  the  factories — that  is,  includ- 
ing no  profits — was  $243,967,329,  as  compared  with  $159,- 
551,402,  a  total  increase  of  $84,416,927.  Our  own  estimate 
for  the  year,  published  in  these  pages  at  the  beginning  of 
1910,  was  $275,000,000,  but  that  included  some  figures  not 
embraced  here,  such  as  poles  and  cross-arms,  automobiles 
as  such  and  other  items,  so  that  the  guess  was  remarkably 
close.  It  is  when  we  come  to  separate  and  individual 
figures  that  the  data  become  somewhat  difficult  of  com- 
prehension. Perhaps  the  total  and  the  figures  in  the  tabic 
as  a  whole,  given  on  page  612  of  this  issue,  would  have 
been  larger  if  taken  in  a  year  during  which  the  effects  of 
the  panic  of  1907  were  not  so  distinctly  felt.  It  must  bt- 
remembered  that  1904-05  was  the  time  when  our  last 
"boom"  was  reaching  its  tremendons  crest,  and  that  elec- 
trical development  has  barely  yet.  in  all  its  lines,  got  back 
to  the  normal. 

Turning  to  the  table,  one  is  immediately  struck  with  the 
small  output  of  dynamos  in  value.  The  gain  in  the  five 
years  was  only  $2,000,000 — from  $11,084,234  to  $13,081,048; 
and  the  increase  in  number  was  barely  700.  The  increase 
in  size  of  generating  machinery  probably  had  an  influence 
on  the  selling  price,  but,  on  the  other  hand,  the  figures 
for  the  single  year  are  most  probably  not  at  all  representa- 
tive of  average  conditions  for  the  five-year  period,  which 
remark  also  doubtless  applies  to  other  entries.     The  great 
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increase  in  the  double-generator  class,  which  rose  from 
$1,740,534  to  $3,154,733,  is  also  puzzling.  It  will  be  noted 
that  the  figures  are  very  satisfactory  in  all  the  motor 
classes,  although  the  number  of  motors  for  automobiles, 
given  as  only  2796,  is  quite  disappointing.  The  revival  of 
the  electric  automobile  had  not,  however,  become  very 
marked  two  years  ago,  and  it  is  quite  likely  that  the  output 
of  1909  will  be  much  more  than  doubled  in  1911.  The 
great  increase  in  storage-battery  output,  from  $2,645,749 
in  1904  to  $4,678,209,  or  nearly  100  per  cent,  clearly  in- 
dicates that  power  plants  continue  to  be  large  purchasers 
of  batteries,  especially  for  emergency  service,  and,  of 
course,  the  return  of  the  electric  automobile  to  its  old 
activity  also  means  a  stimulus  to  the  battery  industry,  as 
does  also  the  extension  of  railroad-car  electric  lighting. 

Another  instance  of  figures  that  are  puzzling  is  found  in 
the  data  given,  as  to  telephones.  It  will  be  seen  that  the 
value  of  this  group  of  apparatus  is  given  as  $15,546,852, 
as  compared  with  $15,863,698  in  1904,  an  actual  falling  off, 
though  slight.  It  is  rather  hard  to  accept  this  showing; 
but,  as  in  all  the  other  cases,  the  figures  compiled  are  the 
manufacturers'  own,  and  there  is  no  apparent  reason  why 
they  should  indulge  in  understatement.  On  looking  up  the 
Bell  telephone  report  we  note  an  increase  of  600,000  sta- 
tions that  year.  Some  inferences  are  that  the  prices  were 
much  lower  than  in  earlier  years;  that  the  "Independent" 
activity  has  slackened  appreciably,  though  that  might  be 
denied;  and  that  the  disparity  is  in  part  due  to  the  figures 
for  the  single  j'ear  not  being  truly  representative  of  the 
concurrent  expansion  of  the  operating  industry.  Perhaps 
the  best  criterion  of  the  industry  is  afforded  by  the  figures 
for  insulated  wires  and  cables,  which  were  $34,520,000  for 
1904  and  $50,338,000  for  1909.  A  most  surprising  decrease 
is  to  be  noted  in  the  number  of  arc  lamps,  and  with  that 
goes  the  entire  disappearance  of  the  item  of  carbons.  As 
tungsten  street  lighting  dates  only  from  about  1909,  an 
explanation  that  occurs  is  that  central  stations  were  hold- 
ing back  awaiting  developments  in  the  street  use  of  tung- 
stens, and  also  in  the  use  of  the  composite  electrode  group 
of  arc  lamps.  As  for  carbons,  the  explanation  seems  to  be 
that  the  industry  has  become  so  concentrated  that  to  give 
the  figures  would  virtually  reveal  the  actual  business  of  one 
large  concern,  and  in  all  such  cases  the  Census  Office 
dumps  the  item  into  "all  other  products."  It  would  be  in- 
teresting, however,  to  see  the  actual  figures,  for  the  infor- 
mation they  would  carry. 

Unfortunately,  this  policy  of  concealment  of  data,  when 
it  is  applied  in  another  manner  to  other  products,  utterly 
vitiates  some  of  the  statistics  of  the  report.  Thus,  it  is 
stated  in  the  report  that,  for  the  reason  above  given,  statis-- 
tics  for  railway  motors  cannot  be  shown  separately,  and  this 
product  is  lumped  with  motors  "for  elevators  and  miscel- 
laneous services,  including  supplies  and  parts."  The  totals 
under  this  head  show  only  an  increase  from  $10,707,000  in 
1899  to  $11,036,000  in  1909,  thus,  so  far  as  these  figures 
alone  go,  indicating  a  stagnation  in  the  electric  railway  in- 
dustry during  the  intervening  decade.  In  point  of  fact,  the 
number  of  cars  increased  from  58,569  in  1899  to  91,153  in 
1909,  while  the  total  capitalization  of  the  industry  increased 
almost  $3,000,000,000  during  the  same  period.  But  the 
most  glaring  instance  of  this  policy  is  with  respect  to  in- 


candescent lamps.     The  year  1009  may  be  accepted    th^ 
commercial  beginning  in  this  country  of  the  metall.(ii.j 
ment  lamp  industry,  and  the  figures  for  that  year 
have  both  an  industrial   and   a  historical  interest  a  fin 
statistics.     We  find,  however,  that  the  statistics  fo  thd 
type  of  lamp  are  combined  with  those  for  the  graph  -.e.^ 
filament  lamp,  thus  completely  concealing  the  output  i  tl  ■ 
former.     It  is  just  possible  that  the  Census  Office  i  tli 
case  was  misled  by  the  trade  designation — metallizeiil 
ment — of  the  graphitized  carbon-filament  lamp.  As  be  e> 
the  policy  of  giving  no  statistics  for  a  product  prachl 
controlled  by  one  manufacturer,  such  as  carbons,  anchs 
of  combining  the  figures  for  products  that  have  quitili 
ferent   industrial   significances,   the   former  appears 
much   the  wiser.     Moreover,  we  believe  that  the  G;. 
Office    is   more   solicitous   than   the   conditions  of  prt 
commercial  competition  demand,  in  concealing  the  a  ;. 
state  of  parts   of  the   electrical   industry  by  the  me:  w 
above  noted.     The  aggregate  figures  of  the  report  ca 
accepted  as  meaning  something;  these  are  full  of  en( - 
agement  and  indicate  that  the  electrical  manufacturin, 
dustry  is  still  subject  to  the  powerful  impetus  vrhkh 
made  electrical  development  in  general  one  of  the  ma 
of  modern  times. 


APPROXIMATE  CALCULATION  OF  REGULATION. 

Extreme  refinement  in  calculations  relating  to  the  d. 
mination  of  the  proper  wire  sizes  for  certain  duties  usi 
represents  an  unnecessary  expenditure  of  thought  and  Is 
in  view  of  the  fact  that  the  final  choice  will  in  any 
fall  between  two  different  standard  sizes  of  wire  diffe 
appreciably   in   cross-sectional   area,   one   or  the  othei 
which  must  be  selected  for  commercial  reasons  quite  ii 
pendent    of    the    exact    size    which    theoretical   calcula 
would  show  to  be  most  advantageous.    For  this  reason  i 
pie  approximate  methods  for  calculating  line  characteris 
are  preferable  to  the  more  exact  complicated  methods 
practical  engineering  service.    Simple  approximate  formi 
may  readily  be  derived  from  complicated  equations  by  r 
lecting  certain  terms  of  higher  order,  by  ignoring  cerl 
quantities  which  are  small  in  comparison  with  other  qua 
ties  with  which  they  are  combined,  or  by  substituting  • 
trigonometric  function  for  another  in  cases  where  the  an 
approaches  certain  limiting  values,  such  as  using  the  s 
for  the  tangent  of  the  arc  when  the  angle  is  small, 
combination   of  algebraic   and   geometric   simplification 
connection  with  the  approximate  calculation  of  the  regu 
tion  of  transformers  and  transmission  lines  is  described 
Mr.  H.  Bewlay  in  an  article  in  this  issue.    The  author  1 
velops  an  algebraic  method  for  determining  the  ratio  1 
tween  certain  parts  of  a  graphical  diagram  of  the  vc 
ages  involved,  which  method  overcomes  the  well-known  d 
advantage  of  the  plain  graphical  method  in  representing 
a  single  scale  values  that  differ  too  widely  to  permit 
accurate  measurement.    The  results  obtained  by  the  meth 
are  subject  to  error  in  every  case,  but  the  error  beconi 
of  importance   only  when   the   quantities  involved  do  n 
differ  widely  in  magnitude,  in  which  cases  the  purely  grap 
ical   method   can  be   employed   advantageously.     It  wou 
seem  that  the  method  described  is  well  adapted  for  appHc 
tion  in  connection  with  the  purely  graphical  method,  the 
two  simple  methods  covering  all  cases  liable  to  occur.     _ 
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rioricAL  rouTics  and  a  great  public  utility. 

oxaniple  of  the  unfortunate  results  that  may   follow 

Mtrol    of    public-service    utilities    by    politicians    is 

d   by    the    long-drawn-out    controversy    among    the 

s  of  the  Sanitary  District  of  Chicago.    The  Sanitary 

,t   is  a   municipal  corporation   organized   under   the 

I  the  State  of  Illinois  to  build  and  operate  the  Chica- 

linage  Canal,  primarily  designed  to  afford  an  outlet 

'■   sewage   of   Chicago   through   the    Desplaines   and 

■  Rivers  into  the  Mississippi  River,  to  preserve  Lake 

_.in,  which  is  the  source  of  the  domestic  water  sup- 

:   Chicago,  from  contamination.     Incidentally,  a  con- 

iie  water-power  has  been  created,  and  electrical  en- 

;enerated  at  a  hydroelectric  station  at  Lockport,  111.. 

.iced  and  sold,  principally  to  the  city  of  Chicago  and 

iiunicipal  bodies,  for  street  lighting  or  other  niunici- 

rposes.    Electricity  is  also  sold  to  private  consumers, 

for  industrial  use,  and  thus  the  District  competes 

he   privately    owned    electric-service    companies    of 

^1  and  vicinity. 

affairs  of  the  District  are  managed  by  a  board  of 

111    trustees  elected  by  the  people.    One  of  these  serves  as 

pt.ident,  but  he  is  not  selected  by  his  fellow-members,  but 

:ted  directly  to  this  position  by  the  voters,  a  requisite 

of  course,  that  he  must  also  be  elected  a  member  of 
;h  Lioard.  On  Dec.  i,  1910,  there  was  a  change  of  admin- 
is:ation  by  which  a  president  was  elected  of  opposite  po- 
liral  faith  to  that  of  the  majority  of  the  trustees.  Imme- 
dtely  a  difficult  situation  was  created,  and  since  then  the 
biiness  of  the  board  has  been  in  a  sad  tangle.  The  presi- 
da  and  the  majority  of  the  other  trustees  in  the  preceding 
a^iinistration  were  of  the  same  political  persuasion,  and 
tij  president  was  allowed  to  take  the  predominant  part  in 
tl.  government  of  the  District  to  which  his  office  would 
sun  to  entitle  him.  But  with  a  president  of  one  party  and 
afiajority  of  the  trustees  of  another  there  was  trouble, 
a  I  plenty  of  it.  A  struggle  for  control  ensued,  the  minor- 
il  having  the  president's  office,  being  strong  enough  to 
bck  the  efforts  of  the  other  trustees  to  take  the  direction 
o,affairs.  .A.ngry  scenes  have  marked  the  sessions,  and  on 
nrc  than  one  occasion  physical  encounters  have  been  nar- 

averted.     Pay-rolls  have  been   held  up;   employees 

een  discharged  by  some  trustees  and  told  to  remain 
'  nhers;  there  have  been  acrimonious  disputes  delaying 
U  awarding  of  important  contracts:  charges  and  counter- 
c-irges  have  been  bandied  about  with  the  utmost  freedom. 
i  short,  the  administration  of  the  District  has  been  marked 
If  several  months  by  disorder  and  tumult. 

In  its  engineering  aspects  the  Chicago  Drainage  Canal 
ia  great  work.  The  electrical  plant  is  modern  and  well 
Hit  and  has  been  operated  efficiently,  or  at  least  was  so 
ferated  until  the  deadlock  in  the  governing  body  brought 
•"out  a  situation  which  must  have  affected  all  departments 

ifavorably.  It  is  particularly  unfortunate  that  this  politi- 
•1  squabble  has  arisen,   for  a  contract  was  executed   in 

:tober,  1910,  by  which  the  city  of  Chicago  turned  over  to 

e  Sanitary  District  its  whole  street-lighting  equipment, 
►mprising  thirteen  stations  and  substations  and  approxi- 

ately  12,200  arc  lamps,  with  overhead  and  underground 
les,  the  District  agreeing  to  manage  and  operate  the  sys- 

m  for  a  period  of  seven  years  and  also  to  install  at  least 


three  additional  substations  and  10,000  additional  450-watt 
arc  lamps.  This  is  a  contract  of  great  moment  to  the 
people  of  Chicago  and  was  apparently  advantageous  to  all 
parties  concerned  when  executed.  The  Drainage  Canal 
was  built  by  the  people's  money  and  there  would  appear  to 
be  no  better  method  of  applying  the  cheap  electrical  energy 
created  than  to  use  it  for  public  street  lighting,  especially 
as  the  outlying  areas  of  Chicago's  wide  expanse  are  notori- 
ously poorly  lighted.  It  may  be  that  the  quarrels  of  the 
trustees  have  had  no  very  serious  effect,  so  far,  in  the 
carrying  out  of  this  contract,  for  orders  have  been  placed 
already  for  a  considerable  proportion  of  the  new  material 
needed ;  but  such  intestine  dissension  as  has  been  witnessed 
does  not  make  for  confidence  in  the  administration  of  such 
a  vital  utility  as  the  public  street  lighting  of  a  great  city. 
The  unfortunate  condition  of  affairs  in  the  Sanitary  Dis- 
trict furnishes  a  recent  and  conspicuous  demonstration  of 
the  truth  that  politics  has  no  place  in  the  administration 
of  public  utilities. 


RESIST ANCE-TEMFERATURE  CHARACTERISTICS  OF  THE  NERNST  GLOWER. 
It  is  a  noteworthy  fact  that  the  terms  "conductor"  and 
"insulator,"  although  so  applied  as  to  have  definite  signifi- 
cance under  ordinary  practical  conditions,  are  relative  only 
in  that  what  may  be  termed  an  insulator  under  certain 
conditions  becomes  a  conductor  under  certain  other  condi- 
tions. For  e.xample,  the  various  metals  which  are  desig- 
nated as  conductors  at  normal  temperature  become  excel- 
lent and  almost  perfect  insulators  as  the  temperature  is  de- 
creased toward  absolute  zero.  On  the  other  hand,  the  so- 
called  insulating  materials  become  excellent  conductors  as 
the  temperature  is  increased  indefinitely.  It  is  upon  the 
latter  fact  that  the  operation  of  the  Nernst  lamp  glower 
depends,  the  glower  being  made  from  material  w-hich  is  a 
good  "insulator"  when  cold.  By  preheating  the  glower  is 
converted  into  a  fair  "conductor,''  which  permits  current 
to  be  produced  to  assist  in  heating  the  glower  until  it 
reaches  the  temperature  of  incandescence,  which  tempera- 
ture is  then  maintained  by  means  of  a  series  resistor  which 
acts  to  limit  the  current  in  the  glower.  A  study  of  the  re- 
sistance changes  in  a  Nernst  lamp  glower  as  the  tempera- 
ture was  increased  from  400  deg.  C.  to  1350  deg.  C.  is  re- 
corded in  an  article  by  Mr.  Albert  A.  Somerville  in  this 
issue.  At  400  deg.  C.  the  resistance  of  the  glower  tested  had 
the  enormous  value  of  8x  10'  ohms;  it  decreased  to  29 x  10' 
ohms  at  800  deg.,  to  3.7  x  10'  at  1200  deg.  and  to  2.45  x  10°  at 
1350  deg.  The  figures  show  a  conductivity  about  forty  times 
as  large  at  600  deg.  as  at  400  deg.,  7.0  times  as  large  at 
800  deg.  as  at  600  deg.,  3.1  times  as  large  at  1000  deg.  is  at 
800  deg.,  2.5  times  as  large  at  1200  deg.  as  at  1000  deg.,  and 
about  1.6  times  as  large  at  1400  deg.  as  at  1200  deg. 

Af  the  highest  temperature  which  was  reached  during 
the  tests  the  conductivity  was  found  to  be  only  one-fourth 
as  large  as  under  normal  operating  conditions,  and  hence 
it  would  seem  that  the  tests  were  conducted  at  tempera- 
tures possibly  800  deg.  below  the  operating  value.  It  is 
to  be  hoped  that  the  tests  will  be  extended  through  the 
higher  temperature  range  and  to  include  a  study  of  the 
/uminosity  of  the  glower  at  the  different  temperatures,  in 
view  of  the  departure  of  the  glower  from  the  theoretical 
black-bodv  radiation. 
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Convention  of  Pennsylvania  Electrical  Association. 


By  Telegraph. 
With  a  registered  attendance  of  235  the  fourth  annual 
convention  of  the  Pennsylvania  Electrical  Association  was 
opened  at  Exposition  I'ark,  l*a.,  Sept.  5.  under  clouded 
skies.  The  reception  at  the  dancing  pavilion  on  Tuesday 
night  to  President  and  Mrs.  A.  R.  Granger  was  somewhat 
marred  by  a  terrific  downpour  of  rain,  but  otherwise  the 
affair  was  agreeably  cordial  and  thoroughly  enjoyable. 
The  convention  headquarters  are  at  Hotel  Conneaut,  front- 
ing on  Conneaut  I-ake.  with  an  overflow  in  the  Hotel 
Virginia,  which  is  under  the  same  management.  Exposi- 
tion Park  itself  is  a  noted  summer  resort  withip  easy  reach 
of  Pittsburgh  and  Erie.  It  possesses  numerous  natural 
advantages  besides  the  charming  lake  on  which  it  is  situ- 
ated and  abounds  with  almost  every  form  of  outdoor  amuse- 
ment, both  on  land  and  water,  including  a  baseball  park, 
race  track,  large  amphitheater,  picnic  grounds  and  the  usual 
side  shows  found  in  seaside  and  summer  resorts. 

The  first  general  session  was  opened  a  half  hour  after  the 
scheduled  time.  In  his  address  President  A.  R.  Granger, 
of  Chester,  Pa.,  called  attention  to  the  remarkable  growth 
of  the  association  during  the  past  year,  the  membership 
reaching  954  as  against  492  last  year,  a  gain  of  about  100 
per  cent. 

Owing,  he  said,  to  the  large  number  of  geographical  sec- 
tions of  the  National  Electric  Light  Association  the 
executive  conunittee  of  the  national  body  has  decided  that 
it  will  be  impracticable  hereafter  for  the  presidents  and 
chairmen  of  such  sections  to  be  ex-officio  members  of  that 
committee.  The  geographic  sections  combined  will,  how- 
ever, have  two  votes  in  the  national  committee  as  provided 
in  a  recent  amendment  to  the  constitution.  During  the 
past  session  of  the  State  Legislature  the  executive  com- 
mittee held  several  meetings  regarding  bills  introduced  in 
the  Senate  and  House  of  Representatives  and  action  was 
taken  whereby  discriminatory  and  unjust  legislation  was 
defeated.  President  Granger  urged  that  in  matters  of  this 
kind  a  greater  co-operative  spirit  be  shown  than  in  the  past, 
as  it  is  not  always  possible  for  the  executive  committee  to 
bring  about  a  desired  result  unless  aided  by  the  entire  asso- 
ciation membership.  In  view  of  the  very  rapid  growth  of 
the  national  body  it  was  felt  that  in  a  very  short  time  the 
state  and  geographic  sections  will  take  up  a  large  part 
of  the  work  now  carried  on  by  the  parent  body.  Therefore 
the  president  said  it  behooved  the  state  associations  to 
continue  to  broaden  their  usefulness  so  that  when  they  are 
called  upon  partially  to  fill  the  place  of  the  national  bodv 
they  will  be  in  a  position  to  do  so.  He  expressed  the  hope 
that  in  this  movement  the  Pennsylvania  Electrical  -Asso- 
ciation would  blaze  the  way. 

The  reports  of  the  standing  conmiittees  were  then  pre- 
sented. According  to  the  membership  committee  there  are 
at  present  eighty-five  active,  842  class  B  (members  con- 
nected with  central  stations)  and  twenty-six  associate  mem- 
bers. A  new  set  of  by-laws  was  adopted  because  of  the 
changes  incident  to  affiliation  with  the  National  Electric 
Light  Association.  All  that  could  be  desired  in  the  way  of 
entertainment  for  the  ladies  and  others  present,  in  addition 
to  the  members  of  the  association,  has  been  provided  b\- 
the   entertainment  committee. 

The  first  paper  of  the  session  was  the  report  of  the  lamp 
committee,  read  by  Mr.  H.  M.  Simkins.  of  Philadelphia,  in 
the  absence  of  the  chairman,  Mr.  A.  J.  Spillman,  who  is 
seriously  ill.  The  committee  points  out  that  the  tendency 
of  the  lighting  companies  during  the  past  year  has  been  to 
replace  carbon  with  graphitized-filament  lamps  and  tung- 
sten-Jamps,  a  charge  being  made  for  the  latter  depending 
on  the  policy  of  the  different  companies.  The  substitutions 
of  the  graphitized-filament  lamp  for  the  old  carbon-filament 
lamp  the  committee  considered  to  be  a  very  logical  move, 
giving  the  consumer  20  per  cent  additional  illumination  for 
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the  same  energy  consumption.     Experience  has  shownhati 
where  lighting  companies  have  encouraged  and  at  the  meL 
time   controlled   the   general   use   of   the  tungsten  lai,  gM*"' 
marked  improvement  in  new  business,  extension  of  old  1 
ness  and  relations  with  the  consumers  has  resulted,   'he 
conmiittee    cited    the    improvements    made    in    the    n  m- 
facture  of  the  tungsten  lamp  and  stated  that  the  wire-d  m 
tungsten  filament  is  several  times  stronger  than  the  pn  ed 
tungsten-filament  lamp.     For  residence  work  25-watt  ml 
40-watt   sizes   are   the  most   popular,  being  more  paru- 
larly  suited   to   replace  carbon   lamps,   while  the   150-111 
and  250-watt  lamps  make  satisfactory  substitutes  for  r 
lamps  and  offer  a  means  of  competing  with  the  so-c:»( 
gas  arc.    The  watt  rating  with  three  voltages  was  explain 
and  it  was  pointed  out  by  the  committee  that  under  gen  a' 
conditions  it  is  most  desirable  from  the  consumers'  as  •!' 
as  from  the  lighting  companies'  viewpoint  to  operate  1. 
lamp  at  the  highest  rating.     Embodied  in  the  report 
list  giving  the  substance  of  the   replies  of  member  c 
panics  to  eleven  question  submitted  to  them  with  refere 
to  the  tungsten  lamps.    Commercial  practice  has  been  gr 
ly    modified    since    the    introduction    of    the    high-efiicie 
lamp,  and  with  the  possibility  of  these  lamps  being  m . 
more  efficient  in  the  future  it  is  necessary,  in  the  opin 
of   the   lamp   committee,    for   central-station   companies 
adopt  policies,  programs  and  methods  which  will  not  0 
take  care  of  the  lamp  situation  at  present,  but  will  pro\ 
for  any  increase  in  efficiencies  in  years  to  come. 

In  the  discussion  Mr.  H.  Harris,  of  Wilmerding,  asi 
the  committee  if  its  recommendation  was  in  favor  of 
wire-drawn   tungsten  lamp   as  against  the  pressed-filam  ■ 
tungsten  lamp  and  if  the  former  is  giving  better  results 
regards  stability.     Mr.   E.   F.   McCabe,   of  Titusviile,  . 
pressed   his   disappointment   with   the   drawn-tungsten-fi 
ment  lamps.     He  said  from  the  glowing  descriptions  gi\ 
by  the  manufacturers  he  was  led  to  expect  excellent  resu 
whereas,  as  a  matter  of  fact,  the  lamp  is  no  better  than  1 
old  pressed-tungsten-filament  lamp;  although  it  is  stron| 
when  new,  it  depreciated  rapidly  after  being  used  and  t 
fluttering  was  just  as  noticeable.     In  his  estimation  the 
is  still  room  for  vast  improvement.    Mr.  H.  N.  Mueller, 
Pittsburgh,   said   that   the   flutter   of   the   lamps   is  due 
mechanical  and  chemical  reasons;  in  his  opinion,  the  tun 
sten  drawn-wire  filament  is  mechanically  stronger  than  t 
pressed-tungsten  filament.     The  blackening  of  the  bulb,  . 
said,  is  doubtless  due  to  some  chemical  in  the  filament 
binder.    The  only  improvement  made,  in  his  estimation,  h 
been   the   mechanical   strengthening   of   the   filament.     M 
Van  Dusen  Rickert.  of  Pottsville,  told  of  difficulties  and  e: 
cessive   breakage   of   tungsten   sign    lamps   operated  on 
flasher,  the  lamps  apparently  all  breaking  at  the  same  poir 
By  shortening  the  interval   between  flashes   from  60  pi 
cent  to  85  per  cent  the  trouble  was  greatly  reduced.    M 
E.   L.   Franklin,   of  Easton,   asked   about   the  cost  of  tl 
change  from  free  carbon  to  free  graphitized-filament  lamp 
Mr.  Mueller  suggested  that  where  excessive  breakage  oc 
curred  with  low-voltage  sign  lamps  enough  energy  shoul 
be  supplied  to  keep  the  filament  soft  and  hot  at  all  tinit 
without   actually  lighting  the  lamps;   he   said  that  eleclri 
railways   do   this   to   advantage.      Mr.    E.    F.    McCabe,  0 
Titusviile,  asked  whether  the  saving  in  the  use  of  the  low 
voltage  tungsten  lamp  with  transformers  was  sufficient  t 
justify  the  expense  and  complication.     Mr.  H.  N.  Muelle: 
of    Pittsburgh,    said    the    series   operation    of    low-voltag 
tungsten   lamps   could   not   be   compared   with   the  multipl' 
operation    in    connection    with    a    transformer,    especiall; 
where  the  latter  is  provided  with  taps;   if  the  voltage  b' 
low'ered   from  5  per  cent  to   10  per  cent  the  effect  on  the 
brilliancy   is   not    noticeable   and   the    life   of   the   lamps  i; 
considerably  prolonged.     Speaking  for  the  lamp  manufac 
turers  Mr.  Mason  said  that  the  mechanical  strength  of  the 
drawn-tungsten  filament  is  five  times  greater  than  that  ol 
the  pressed-tungsten   filament.     After  being   100  hours  n 
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serce,  however,  the  filament  crystallizes,  but  not  so  much 
as  le  pressed-tungstcn  filament.  The  strength  then  is 
fro  two  to  three  times  as  great  as  that  of  the  latter  fila- 
me.  but  the  characteristics  are  about  the  same  in  both. 
It  impossible  at  present,  he  said,  to  make  either  the 
drrn-filament  or  a  pressed-filament  tungsten  as  uniform 
as  ie  old  carbon  filament.  Mr.  E.  B.  Greene,  of  Altoona. 
reM  his  experiences  with  the  tungsten  lamp  on  circuits 
corolled  by  a  flickering  indicator.  By  substituting  tung- 
Ste,' lamps  rated  8  volts  higher  than  that  of  the  circuit  on 
wiyh  they  are  burned  excellent  life  is  obtained.  I're- 
vicfely  his  experience  was  identical  with  that  cited  by  Mr. 
Vabuscn  Rickert  at  I'ottstown,  the  flickering  device  act- 
ini'similarly  to  the  flasher  in  the  case  mentioned.  Mr. 
!'yle,  of  West  Chester,  also  experienced  blackening 
when  he  used  tungsten  lamps  at  the  highest  rated 
„  s  His  company  now  employs  i2o-volt  lamps  on 
iiiii8-volt  circuits  with  good  results:  one  150-watt  tung- 
stel  lamp  used  on  a  circuit  3  volts  lower  than  that  for 
whh  the  lamp  was  rated  burned  over  4000  hours  and  is 
sti'in  service,  although  slightly  blackened. 

he  next  paper  was  the  report  of  the  steam-heating  com- 
mi*e  read  by  the  chairman,  Mr.  M.  J.  Fogarty,  of  Erie, 
a  iper  on  central-station  heating  by  Mr.  E.  J.  Kiefer.  of 
Ei'on,  forming  part  of  the  report.  The  committee  found 
it  ifficult  to  procure  data  from  heating  companies  and 
■'  ■  is  impracticable  to  give  a  full  detailed  statement  of 
ly  items  involved  in  steam  heating.  A  uniform  rate 
out  of  the  question.  The  prevailing  rate  charged 
byioo  companies  in  various  states  averages  45  cents  per 
loS  lb.  of  condensation.  Many  plants  have  added  exhaust 
st^  turbines  and  others  have  added  ice-making  appli- 
arts  to  their  equipment.  The  latter  seems  to  have  a 
trihendous  advantage  over  the  ordinary  ice  plant  or  over 
th!natural  ice  harvester,  as  pure  ice  can  be  made  by  using 
St  m  at  from  2  lb.  to  3  lb.  pressure,  thus  utilizing  exhaust 
st'm  twelve  months  in  the  year  if  necessary.  The  paper 
w)  discussed  bv  Messrs.  L.  H.  Conklin,  Warren  E.  F. 
\rabe,  Titusviile ;  J.  E.  Pyle,  West  Chester ;  W.  J.  Kline, 
I.''kport.  \.  Y. ;  F.  M.  Noecker.  Renovo ;  E.  H.  Davis, 
Wliamsport;  Duncan  Campbell,  Scranton,  and  R.  S.  Orr, 
Pisburgh. 

'ollowing  the  presentation  and  discussion  of  the  report 
oihe  steam-heating  committee  the  report  of  the  committee 
01  overhead  line  construction  was  presented  in  abstract, 
tl'  actual  reading  of  the  report  and  its  discussion  being 
r<;rved  for  Thursday's  session.  In  presenting  the  ab- 
siict  the  chairman  of  the  committee,  Mr.  F.  M.  Noecker, 
o'Renovo,  said  that  the  committee  made  special  efforts 
tcget  members  of  the  association  to  consider  carefully 
tl  questions  raised.  The  report  recommends  important 
c  nges  in  all  the  sections  of  the  X.  E.  L.  A.  report,  but 
tl  real  bone  of  contention  is  Section  4  of  the  latter.  New 
ios  have  been  followed  up  and  put  into  practice  on  the 
s'lject  of  cross-arms,  wooden  pins  and  metal  insulator 
s  "ports,  as  well  as  on  the  methods  of  secondary  distribu- 
ti  in  general.  The  subject  of  vertical  runs  on  poles 
j  ntly  used  was  only  briefly  touched  on  in  the  report,  but 
wl  be  elaborated  in  the  discussion.  The  reference  to  the 
s  cification  for  weatherproof  wire  needs  to  be,  supple- 
nnted  by  the  views  received  by  correspondence  with  manu- 
f  turers.  The  purpose  of  the  committee  was  to  criticise  the 
n  ional  report  and  the  committee  feels  that  anyone  reading 
i'  report  will  admit  that  it  has  done  its  duty.  It  has  not 
cticised.  however,  for  the  sake  of  criticising,  but  rather 
f  the  sake  of  securing  the  greatest  good  for  the  greatest 
miber.  The  report  is  distinctly  a  committee  report  and 
r^:  a  chairman's  report.  It  is  supplemented  by  a  paper 
o  the  preservative  treatment  of  poles  and  cross-arms  by 
I^f.  J.  P.  Jackson,  of  Pennsylvania  State  College,  and 
ajther  containing  additional  information  on  sags  and 
sms  by  Mr.  W.  L.  Robertson,  of  Philadelphia. 

during  the  morning  the  ladies  formed  card  parties  and 


the  afternoon  was  given  over  to  track  sports,  including  a 
tug-of-war.  baseball  game  and  horse  racing.  At  night  the 
entire  convention  attended  a  theatrical  performance  in  the 
hall  in  which  the  sessions  of  the  association  were  held. 
President  Gilchrist  was  expected  to  address  the  convention 
on  Thursday  morning,  coming  direct  from  the  meeting  of 
the  incandescent  lamp  manufacturers  at  Association  Island, 
New   Vork,  for  that  purpose. 


Census  Report  on  Electrical  Machinery  and  Apparatus. 

.\  preliminary  statement  showing  the  general  results  of 
the  thirteenth  census  of  establishments  engaged  in  1909  in 
the  manufacture  of  electrical  machinery  and  apparatus  has 
been  issued  by  the  United  States  Census  oflficc.  It  presents 
a  comparative  summary  of  the  statistics  of  the  industry  for 
the  censuses  of  1909,  1904  and  i<S99,  and  shows  the  number 
and  value  of  the  diftereiit  kinds  of  electrical  equipment 
manufactured  during  each  census  year.  The  report  was 
prepared  under  the  direction  of  Mr.  William  M.  Steuart, 
chief  statistician  for  manufactures. 

The  reports  were  taken  for  the  calendar  year  ended 
Dec.  31,  1909.  wherever  the  system  of  bookkeeping  per- 
mitted figures  for  that  period  to  be  secured,  but  in  some 
instances  where  the  business  year  of  an  establishment  dif- 
fered from  the  calendar  year  they  relate  to  the  business 
year  falling  most  largely  within  1909. 

The  value  of  the  machinery  and  apparatus  manufactured 
for  use  in  the  generation  and  utilization  of  electricity  in- 
creased from  $105,832,000  in  1899  to  $159,551,000  in  1904. 
and  $243,967,000  in  1909,  or  130  per  cent  tluring  the  decade. 
Large  quantities  of  supplies  used  for  electrical  purposes 
are  manufactured  in  foundry  and  machine  shops  and  other 
establishments  not  identified  with  "the  electrical  industries. 
These  parts  are  assembled  by  dealers  and  others  not  cov- 
ered by  the  census,  and  it  is  impossible  to  obtain  accurate 
information  in  regard  to  them.  Therefore,  the  totals  given 
above  are  less  than  the  true  total  value  of  all  of  the  ma- 
chinery of  this  character  manufactured  annually  in  the 
United  States. 

The  value  of  products  represents  their  selling  value  or 
price  at  the  plants  as  actually  turned  out  by  the  factories 
during  the  census  year,  and  does  not  necessarily  have  anv 
relation  to  the  amount  of  sales  for  that  year. 

DYN.^M0S. 

The  number  of  dynamos  manufactured  annually  in- 
creased from  10,527  in  1889  to  15,080  in  1904,  and  16,791 
in  1909,  an  increase  of  59  per  cent  for  the  decade.  The 
value  of  the  dynamos  for  each  year  was  $10,473,000,  $11.- 
084,000  and  $13,081,000  respectively.  As  a  rule,  much 
larger  and  more  powerful  dynamos  were  manufactured  in 
1909  than  for  the  prior  years,  so  that  while  the  average 
value  of  machines  manufactured  was  greater  in  1909  thev 
represented  a  lower  cost  for  corresponding  capacity.  The 
average  capacity  per  machine  increased  from  55  kw  in  1899 
to  66  kw  in  1904  and  84  kw  in  1909.  The  value  of  the 
dynamotors,  motor-generators,  boosters,  rotary  converters 
and  double-current  generators  manufactured  increased 
from  $380,000  in  1899  to  $3,155,000  in  1909,  or  730  per 
cent. 

TR.^NSFORMERS  AND  SWITCHBOARDS. 

The  value  of  transformers  manufactured  increased  from 
$2,963,000  in  1899  to  $4,469,000  in  1904,  or  51  per  cent,  and 
to  $8,801,000  in  1909.  or  197  per  cent.  The  value  of 
switchboards,  panelboards  and  cut-out  cabinets  for  lighting 
and  motors  increased  from  $1,847,000  in  1899  to  $3,766,000 
in  1904,  or  104  per  cent,  and  to  $5,972,000  in  1909,  or  223 
per  cent. 

MOTORS. 

The  total  value  of  motors  of  all  kinds,  including  supplies 
and   parts,   manufactured  increased    from    $19,505,000    in 
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1899  to  $22,371,000  in  1904,  and  $32,087,000  in  1909,  or  64 
per  cent  for  the  decade. 

The  number  of  power  motors  manufactured  annually 
increased  from  35,604,  valued  at  $7,551,000,  in  1899,  to 
79,877,  valued  at  $13,121,000,  in  1904,  and  to  244,123,  valued 
at  $18,306,000  in  1909,  there  being  an  increase  of  586  per 
cent  in  number  and  142  per  cent  in  value  for  the  decade. 
Many  powerful  motors  were  manufactured,  but  the  num- 
ber of  small  motors  has  increased  so  rapidly  that  the  aver- 
age capacity  per  machine  has  declined,  the  average  horse- 
power per  motor  for  the  three  census  years  being  14.5,  8.5 
and  6.7  respectively. 

In  1899  there  was  great  activity  in  the  manufacture  of 
motors  for  automobiles,  but  the  increase  in  this  branch  of 
industry  has  not  kept  pace  with  that  for  other  classes  of 
electrical  equipment.  The  number  manufactured  decreased 
from  3017  in  1899  to  1819  in  1904,  with  an  increase  to 
2796  in  1909.  On  the  other  hand,  the  capacity  of  motors 
reported  increased  4251  hp,  or  52  per  cent,  during  the  dec- 
ade, and  the  value  of  these  motors  has  decreased  from 
$192,000  in  1899  to  $153,000  in  1904,  but  increased  to 
$294,000  in  1909. 

The  number  of  small  motors  for  the  operation  of  fans 
has  increased  very  rapidly.  There  were  97,577  such  motors 
reported  in  1899.  In  1904  there  were  102,535  and  in  1909 
199,113,  an  increase  of  104  per  cent  for  the  decade.  The 
value  of  these  motors  increased  from  $1,055,000  in  1S99 
to  $2,451,000'  in   1909,  or   132   per  cent. 

The  report  states  that  the  statistics  for  motors  for  elec- 
tric-railway cars  cannot  be  shown  separately  without  dis- 
closing the  products  of  individual  establishments,  but  there 
was  a  considerable  increase  in  the  manufacture  of  such 
motors  as  compared  with  the  production  of  1904,  which 
was  12,298.  of  713,181  hp,  valued  at  $4,950,000.  Consider- 
ing the  group  of  motors  Jor  cars,  elevators  and  similar  pur- 
poses the  combined  number  decreased  from  23,582  in  1899 
to  22,112  in  1904,  and  increased  to  58,698  in  1909.  The 
value  of  these  motors  was  $10,707,000  in  1899,  $7,929,000 
in  1904  and  $11,036,000  in  1909,  there  being  an  increase  of 
149  per  cent  in  number  and  3  per  cent  in  value  during  the 
decade,  the  decrease  shown  for  the  group  in  1904  being 
entirely  due  to  the  decrease  in  the  manufacture  of  raiKvay 
motors  at  that  census. 

STOR.AGE  .-^ND  PRIM.\RY   B.\TTERIES. 

The  value  of  the  storage  and  primary  batteries  manu- 
factured increased  from  $3,679,000  in  1899  to  $4,244,000  in 
1904  and  $10,612,000  in  1909,  or  188  per  cent  during  the 
decade.  Both  storage  and  primary  batteries  consist  of 
various  elements  which  are  not  always  combined  and  sold 
together  as  a  unit  by  the  same  manufacturers,  and  yet  it 
is  not  until  these  are  brought  together  that  a  complete  cell 
is  constituted.  Many  of  the  parts  and  supplies  used  are 
manufactured  outside  of  the  electrical  field,  and  therefore 
the  statistics  shown  in  this  report  do  not  convey  a  correct 
idea  of  the  importance  attached  to  this  branch  of  the 
industry. 

ARC    .VXD    INCANDESCENT    LAMPS. 

The  number  of  arc  lamps  manufactured  increased  from 
158,187  in  1899  to  195,157  in  1904,  and  decreased  to  123,- 
543  in  1909.  The  decrease  is  accounted  for  by  the  fact 
that  other  varieties  of  lamps  are  now  used  for  street  light 
and  for  other  purposes  for  which  arc  lamps  were  formerly 
used  almost  exclusively.  The  value  of  these  lamps  de- 
creased slightly  in  1904  ($1,574,000)  as  compared  with  1899 
($1,828,000),  but  owing  to  the  introduction  of  more  costly 
types  of  these  lamps,  such  as  flaming  arcs,  increased  to 
$1,707,000  in  1909. 

The  group  of  incandescent  lamps  includes  carbon-fila- 
ment, gem,  tantalum,  tungsten,  glower-vacuum,  vapor  and 
similar  lamps  used  for  lighting,  advertising  and  decora- 
tive purposes.     Some  of  these  varieties  were  not  manufac- 


tured in  1899  or  1904.  A  large  number  .of  decorati'  aij 
miniature  lamps,  X-ray  bulbs,  vacuum  tubes,  etc.,  arnoi 
manufactured,  but  the  varieties  are  so  numerous  thait  i 
impossible  to  obtain  accurate  statistics  of  the  number  Tfc 
total  value  of  the  group  increased  from  $3,515,000  ii  Son 
to  $6,953,000  in  1904  and  $15,715,000  in  1909.  The  va;  I 
the  carbon-filament  lamps   increased  rapidly  from  li)  ,, 
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Number  of  establishments. . 
Total  value  of  products. .  .  . 
Dynamos; 

Number 

Total  kilowatts 

Value 


Dynamotors.       motor  -  generators, 
boosters,   rotary  converters  and 

double-current  generators 

Transformers  for  light  and  power 
Switchboards,   panel   boards,   cut- 
out cabinets  for  light  and  power. 

Motors; 

For  power — 

Number.  .  . 

Horse-power 

Value 

For  automobiles 
Number..  . 
Horse-power 
Value 

For  fans — 

Number 

Horse-power 

Value 

For  railways,  elevators,  and  mis- 
cellaneous services,  including 
supplies  and  parts — 

Number 

Horse-power 

Value 


Storage  batteries,   including  parts 

and  supplies; 

Weight  of  plates  in  pounds 

Value 

Primary  batteries  including  parts 

and  supplies; 

Number 

Value 

Arc  lamps; 

Number -  .  . 

Searchlights,  projectors,  and  focus- 
ing lambs 


Incandescent  lamps; 

Carbon-tilament,  gem,  tantalum 
tungsten  lamps - 

Decorative  and  miniature 
lamps.  X-ray  bulbs,  vacuiin; 
tubes,  etc.  (also  includes  glow 
er  lamps  and  parts,  and  vacu 
urn  and  vapor  lamps) 


Sockets,  receptacles,  bases,  etc   .  .  . 
Electric-lighting  fixtures  of  all  kind; 

Telegraph  apparatus 

Telephone  apparatus 

Insulated  wires  and  cables 


Electric  conduits. 


Domestic,  hotel 


ic  clocks  and  time  mechanis 
ling  arresters 


Lighc 


Rheostats  and  resistances 

Heating,  cooking  and  welding  ap- 
paratus..  

Electric  flatirons... 

Electric  measuring  instruments. .  .  . 
Electrical  therapeutic  apparatus.  .  . 

Magneto-ignition  apparatus,  spark- 
coils,  etc 

Electric  switches,  signals  and  at- 
tachments  

Circuit  fittings  of  all  kinds 

AU  other  products 

Amount  received  from  custom 
work  and  repairing 


16,791 

1 ,405,951 

S13,081 ,000 


244,123 

1,623,677 

$18,306,000 


2,796 

12,471 

$294,000 


199.113 

178.033 

$2,451,000 


5159,551, 000  $!«; 

15,080 

996,182 

$11,084,0001  $10 


79,877 

678,910 

$13,121,000 


1.819 

19,907 

$153,000 


102,535 

30,796 

$1,168,000 


58.698 

859,237 

$11,036,000 


1,876,000 

4.522.000 
6.128.000 
1,957,000 
15,547,000 
50,338,000 

5,098,000 

236,000 

352,000 

1,002,000 

940,000 


1,003,000 

951,000 

7,800,000 

1,116,000 


5,384,000 

1,081,000 

34,000,000 


22,112 

763,399 

$7,929,000 


645,000 

2,011,000 
3,295,000 
1,111.000 
15,864,000 
34,520,000 

2,416.000 

186. 000 
374,000 
868.000 
587.000 

933,000 

396,000 


1,451.000 
3,525,000 
26,179,000 


3.751 
1,642 
10,512 
21,292 


(,., 


1,130. 
15. .184, 
2,064, 


1904,  but  there  was  a  slight  decrease  in  1909,  the  value  t 
the  respective  years  being  $3,442,000,  $6,308,000  and  $6,15 
000.  The  report  states  that  the  manufacture  of  gem,  ta 
talum,  tungsten  and  other  metal-filament  lamps  was  1 
ported  separately   for  the  first  time  at  the  census  of  I9<* 
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whc  they  were  valued  at  $7,682,000.     Some  of  these  new 

variH'S  of  lamps  were  not  reported  separately  at  prior 

.-.•n-.cs,  and  it  is  possible,  the  report  says,  that  they  were 

!  with  the  carbon-filament  lamps,  thus  accounting  in 

the  apparent  decrease  in  that  variety  of  lamp.   Ad- 

;.  decorative  and  all  other  lamps,  including  in  1909 

!;inips,  vacuum  and  vapor  lamps  not  separately  re- 

uvi  I  i  in  1904,  have  increased  in  value   from  $645,000  in 

i9ato  $1,876,000  in  1909. 

T;  total  value  of  all  lamps  reported  for  1909  was 
(i;. (5,000.  This  does  not  include  sockets,  receptacles, 
bast  etc.,  or  lighting  fixtures  of  any  character. 

LIGHTING  FIXTURES. 

.  .^lue  of  electric-light  fixtures  of  all  kinds  manu- 
in  1899  ^^'3s  $3,751,000;  in  1904,  $3,295,000,  and  in 
,128,000.  Large  quantities  of  combination  and 
electric  fixtures  are  now  manufactured.  At  the 
1  1909  it  was  ascertained  that  the  value  of  these 
lion  fixtures  was  about  $12,884,000.  Their  value 
r  censuses  cannot  be  ascertained,  and  there  were 
■div  large  quantities  manufactured  in  connection 
manufacture  of  gas  fixtures  which  are  not  identi- 
A  the  manufacture  of  electric  supplies  and  their 
val    15  not  included  in  this  report. 

'         TEtEGRAPH    AND    TELEPHONE    INSTRUMENTS. 

,clegraph  instruments  include  intelligence  (key, 
etc.)  of  all  kinds,  police,  fire,  district  and  niiscel- 
instruments,  wireless  apparatus,  also  switchboards 
^raph  parts  and  supplies.  The  total  of  this  group 
iments  in  1899  amounted  to  $1,642,000,  in  1904  to 
o  and  in  1909  to  $1,957,000,  an  increase  of  19  per 
;he  decade. 

lone  apparatus  includes  transmitters,  receivers, 
0  sets  of  instruments  (not  included  in  the  separate 
pa .  .  interior  telephone  systems  complete,  and  central 
swrliboards,  private-exchange  boards,  parts  and  supplies. 
Th  total  value  of  this  group  in  1899  was  $10,512,000  as 
cooared  with  $15,864,000  in  1904  and  $15,547,000  in  1909, 
a  ,ight  decrease  during  the  last  five-year  period. 

)ie  report  also  shows  the  value  of  the  total  annual  out- 
pubf  miscellaneous  apparatus  used  in  connection  with  the 
utization  of  electric  energy.  Principal  among  these  may 
beientioned  electric  measuring  instruments,  the  output  for 
wl:h  in  1909  was  $7,800,000;  magneto-ignition  apparatus 
spiks.  coils,  etc.,  valued  at  $6,080,000;  electric  switches, 

T/Lx      11. ESTABLISHMENTS      MANUFACTURING      ELECTRICAL 

I  APPARATUS    INCIDENTALLY. 


Number  of   i      Value  of 

Establish-  Product 

mcnls.  Reported. 


$22,660,000 
18,742.000 
13,397,000 


siials  and  attachments,  $5,384,000;  heating,  cooking  and 
wding  apparatus,  $1,003,000;  lightning  arresters,  fuses, 
el,  valued  at  $1,942,000;  therapeutic  apparatus,  $1,116,000; 
ci-uit  fittings.  $1,081,000,  and  electric  flatirons,  $951,000. 

TABULAR   SUMMARY. 

he  accompanying  Table  I  summarizes  the  statistics  for 
til  principal  products  as  reported  at  the  censuses  of  1909. 
i<4  and  1899. 

"able  II  includes  establishments  not  engaged  primarily 
lithe  manufacture  of  electrical  products,  but  incidentally 
"king  electrical  machinery,  apparatus  and  supplies. 


Chicago  I.  E.  S.  Convention. 

At  the  filth'  annual  convention  of  the  Illuminating  l-2ngi- 
ncering  Society,  which  will  be  held  in  the  Congress  Hotel, 
Chicago,  Sept.  25  lo  jS,  a  wide  variety  of  topics  will  be 
covered  by  the  rciioris  and  papers  to  be  presented.  The 
final  program  has  as  yet  not  been  arranged,  but  the  follow- 
ing is  the  tentative  program  subject  to  revision. 

Presidential  address  by  Dr.  A.  E.  Kennelly  on  The  Rela- 
tions of  Physico-l'hysiological  Research  to  Illuminating 
Engineering:  report  of  committee  on  nomenclature  and 
standards,  Dr.  A.  C.  Humphries,  chairman;  report  of  com- 
mittee on  progress.  Dr.  Louis  Bell,  chairman;  symposium 
on  illuminating  glassware,  by  Messrs.  A.  J.  Marshall, 
L.  \V.  Young,  G.  II.  McCormick,  F.  L.  Godinez  and 
Bassett  Jones,  Jr.;  The  Manufacture  of  Glass  from  the 
Vicivpoint  of  the  Illuminating  Engineer,  by  Mr.  E.  H. 
Bostock;  An  Analysis  of  Requirements  in  Modern  Re- 
flector Design,  by  Mr.  F.  L.  Godinez;  Recent  Small 
Gas-Lighting  Units,  by  Mr.  F.  H.  Gilpin;  Flames 
Carrying  Electric  Current,  by  Mr.  C.  F.  Lorenz;  The  Pro- 
duction and  Form  of  Natural  Gas  from  the  Illuminating 
Engineer's  Standl>oint,  by  Mr.  G.  S.  Barrows;  Recent  De- 
velopments in  the  Manufacture  of  Incandescent  Lamps,  by 
Mr.  J.  E.  Randall;  The  New  Qunrtz-Tube  Mercury-Arc 
Lamp,  by  Mr.  George  C.  Keech;  The  Law  of  Conservation 
as  Applied  to  Illuminating  Calculations,  by  Dr.  A.  S. 
McAllister;  The  Photometry  of-  Lighting  Units  of  High 
Intensity,  by  Messrs  George  H.  Stickney  and  S.  L.  E. 
Rose;  Photometry  at  Lozv  Intensities,  by  Dr.  Louis  Bell; 
Evaluation  of  Lamp  Life,  by  Messrs.  P.  S.  Millar  and  L. 
J.  Lewinson;  Distribution  of  Luminosity  in  Nature,  by  Dr. 
H.  E.  Ives;  Light  Distribution — Its  Influence  Upon  Illumi- 
nating Efficiency  and  J'isual  Acuity,  by  Mr.  A.  J.  Sweet; 
Resume  of  Legislative  Enactments  on  Illumination,  by  Mr. 
E.  L.  Elliott,  and  Selling  Illumination,  by  Mr.  F.  B.  Rae. 

ENTERTAINMENT    FEATURES. 

The  following  entertainment  features  have  been  pro- 
vided :  A  two-hour  automobile  ride  for  the  ladies  with 
afternoon  tea  on  Monday.  Sept.  25.  On  Monday  evening 
a  reception  and  dance  will  be  held  at  the  Congress  Hotel. 
On  Tuesday  afternoon  there  will  be  an  automobile  ride 
for  the  ladies,  with  light  refreshments  at  the  South  Shore 
Country  Club.  On  Wednesday  afternoon  the  delegates  will 
be  taken  to  various  places  of  engineering  interest,  while  a 
theater  party  has  been  arranged  for  the  visiting  ladies.  A 
five-dollar  subscription  banquet  will  be  held  at  the  Congress 
Hotel  on  Wednesday  evening. 


Program  of  Fall  Convention  of  N.  E.  L.  A.  New 
England  Section. 

As  previously  announced  in  these  columns,  the  New  Eng- 
land Section  of  the  National  Electric  Light  Association  will 
hold  its  fall  convention  Sept.  27-29,  at  the  Mount  Wash- 
ington Hotel,  Bretton  Woods,  N.  H. 

On  Wednesday  evening  there  will  be  an  informal  re- 
ception and  dance,  and  at  the  first  session  the  next 
morning  the  following  papers  will  be  presented:  Synchro- 
nous Converters,  by  Mr.  C.  T.  Mossman,  General  Electric 
Company;  The  National  Electric  Light  Association  System 
of  Accounting  as  Applied  to  Small  Plants,  by  Mr.  H.  E. 
Gidney,  Maiden  Electric  Company.  Thursday  afternoon 
will  be  devoted  to  recreation,  and  in  the  evening  there 
will  be  a  banquet.  The  meeting  will  conclude  with  a  ses- 
sion on  Friday  morning,  at  which  the  following  papers  will 
be  presented:  The  Line-Type  Tungsten  Lamp,  by  Mr.  Nor- 
man Macbeth,  Westinghouse  Lamp  Company ;  Application 
of  Electricity  to  Domestic  Uses,  by  Mr.  W.  H.  Vorce, 
Vermont  Power  &  Manufacturing  Company,  St.  Albans,  Vt. 
Miss  O.  A.  Bursill,  Boston  Edison  Company,  149  Tremont 
Street,  Boston,  is  secretary  of  the  association. 
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Boston  Automobile  Show. 


Plans  fur  tlie  Pleasure-Car  and  Commercial  Vehicle  Ex- 
hibitions to  be  held  in  Mechanics'  Building,  Boston,  the 
former  March  2-9,  1912,  and  the  latter  March  13-20,  1912, 
are  being  matured  rapidly.  The  shows  are  conducted  under 
the  auspices  of  the  Boston  Automobile  Dealers'  Association 
and  the  Commercial  Motor  Vehicle  Association.  Mr. 
Chester  I.  Campbell,  secretary  of  the  Boston  Automobile 
Dealers'  Association,  who  is  manager  of  the  shows,  has 
issued  blank  applications  and  diagrams  of  space  and  re- 
ports that  applications  are  fast  coming  in.  There  will  be 
about  114,000  sq.  ft.  of  exhibition  space.  Mr.  Camp- 
bell says  that  the  representation  of  electric  vehicles  and 
cars  will  probably  be  larger  than  ever  before,  and  that 
the  electric  interests  may  have  a  section  by  themselves. 
In  view  of  the  fact  that  electric-driven  vehicles  have  trebled 
in  the  past  year  and  a  half  in  the  section  about  Boston,  the 
interest  in  that  class  of  cars  will  be  much  greater  than  be- 
fore.   The  allotment  of  space  will  take  place  on  Oct.  i. 


uted  to  customers  in  that  city,  among  which  w  be  ih 
Montreal  Street  Railway,  control  of  which  was  .btainf J 
by  the  Canadian  Light  &  Power  interests  in  N /ember 
1910,  at  which  time  Mr.  E.  A.  Robert  was  elected  -esidem 
of  the  railway  company. 


Lighting  Rates  in  Toledo,  Ohio. 


Late  last  week  the  Toledo  (Ohio)  Railways  &  Light 
Company  sent  out  notices  that  all  lighting  contracts  which 
do  not  come  up  to  the  requirements  of  the  Schreiber  ordi- 
nance— 8  cents  per  kw--hour  with  a  discount  of  i  cent 
per  kw-hour  if  bills  are  paid  by  the  loth  of  the  month — 
will  be  abrogated  on  Sept.  30.  Officials  stated  that  a  num- 
ber of  contracts  provide  for  a  rate  lower  than  this,  having 
been  made  because  of  the  existence  of  certain  conditions 
that  warranted  it  at  the  time.  It  is  estimated  that  there 
are  about  500  of  these  contracts  in  force  now.  Notices 
were  sent  only  to  those  who  are  paying  less  than  the  rate 
fixed  in  the  ordinance.  Those  who  have  such  contracts,  it 
is  stated,  may  make  temporary  arrangements  to  have  the 
service  continued  pending  the  determination  of  the  proper 
charge  through  the  suit  which  the  city  has  instituted  for 
that  purpose.  It  is  not  yet  known  whether  any  changes  will 
be  made  in  the  charges  that  are  made  to  the  business  houses 
for  lighting  and  motor  service.  The  schedules  must  be 
furnished  the  Public  Utility  Commission  by  Sept.  30.  and 
the  matter  will  be  decided  before  that  time.'  City  Solicitor 
Schreiber  states  that  there  is  nothing  in  the  new  ordinance 
to  prevent  the  company  from  making  a  reasonable  classi- 
fication of  its  lighting  consumers  so  long  as  it  does  not  ex- 
ceed the  rate  fixed,  and  that  the  City  Council  has  no  legal 
authority  to  fix  rates  for  energy  consumed  for  power  pur- 
poses. This  lies  between  the  company  and  the  Public 
Utility  Commission,  as  changes  cannot  be  made  without  the 
consent  of  the  latter. 


Canadian  Hydraulic    Plant    Opening    at  St.   Timothy. 

The  formal  opening  of  the  generating  plant  of  the  Cana- 
dian Light  &  Power  Company  took  place  at  St.  Timothy 
(Que.)  on  Aug.  31.  Miss  Robert,  sister  of  E.  A.  Robert, 
the  vice-president  and  general  manager  of  the  company, 
pushed  the  button  which  started  the  operation  of  two 
Sooo-hp  generators.  Although  the  full  capacity  of  the  plant 
has  not  yet  been  placed  in  operation,  practically  all  of  the 
power  developed  by  the  company  has  already  been  sold.  A 
large  number  of  shareholders  and  the  directors  were  pres- 
ent, together  with  a  number  of  ladies,  the  party  having 
been  conveyed  to  the  power  house  by  special  train  from 
Montreal.  A  luncheon  was  tendered  to  the  shareholders 
by  the  directors. 

When  the  whole  installation  is  completed  the  generating 
station  at  St.  Timothy  will  have  a  capacity  of  75,000  hp, 
which  will  all  be  transmitted  to  Montreal,  to  be  distrib- 


Sanitary  District  Street-Lighting  Contract  in  ( icago 

Apprehension  is  felt  lest,  owing  to  the  political  siahbles 
of  the  trustees,  the  Sanitary  District  of  Chicago  e  •  -: 
ously  delayed  in  carrying  out  its  contract  with  thci 
Chicago  to  install  and  operate   10,000  additional    . 
arc  lamps  for  street  lighting.     This  contract  was  (aMi«,i 
Oct.  2-j  of  last  year,  and  it  provides  that  the  ne^'li-mps 
shall  be  located  and  platted  by  the  city  electriciaia-  the 
rate  of  not  less  than  500  each  month,  beginning  r     >(« 
than  six  months  from  the  date  of  the  contract  (or  I  n  .>- 
1911).    When  3000  lights  have  been  located  in  this  vy  ihc 
locations  and  plats  are  to  be  submitted  to  the  electi»i  »r- 
gineer  of  the  Sanitary  District,  and  then  he  and 
electrician  shall  determine  upon  the  location  of  new 
tions  to  be  constructed  by  the  District. 

According  to  the  terms   of  the  contract,   furthe 
declared  that  not  less  than  3000  arc  lamps,  or  their 
lent  in  other  lamps  in  the  consumption  of  electrical  t  ^jy, 
shall  be  placed  in  operation  in  each  year  for  a  pe  jc  of 
three  years.     It  will  be  impossible  for  the  first  300-      - 
placed  in  operation  within  a  year   from  the  date 
contract,  and  this  situation  is  said  to  be  due  partly 
delay  of  the  Sanitary  District  in  awarding  the  contr  t  lor 
lamps  and  partly  to  delay  on  the  part  of  the  city  ele(  ic^n 
in  indicating  the  location  of  the  lamps.    The  city  elec 
again,  is  said  to  attribute  his  delay  to  the  failure  0 
of  the  Aldermen  to   indicate  where   they  wish  adc 
lamps  erected  in  the  thirty-two  wards  of  the  city. 

At  present,  as  already  related  in  the  Electrical  Wot 
Sanitary  District  has  entered  into  contract  with  thi 
eral  Electric  Company  and  the  Stave  Electrical  Co 
to  furnish  250  flaming-arc  lamps,  each  to  be  tested  1  ■  1 
operating  conditions  for  two  or  three  months.    The  -suit 
of  this   test  is   intended  to   influence   the  awarding      the 
initial  contract  for  4000  lamps. 


Austin  Municipal  Hydroelectric  Plant. 


The  contract  that  was  recently  entered  into  by  tli' 
Commission  of  Austin  with  William  B.  Johnson,  of 
ford.   Conn.,   representing  the   Hydraulic   Properties 
pany,   of   Nevi'  York,   for   the   reconstruction   of  the 
dam  across  the  Colorado  River  and  the  installation 
hydroelectric  plant,  which  work  shall  cost  $1,720,001 
just  been  ratified  by  vote  of  the  people  of  the  city.    (- 
to  the  fact  that  these  public  works  are  to  be  paid  fc 
of    the    earnings    of    the    municipal    electrical    plant 
right  to  vote  on  the  proposition  was  not  confined  t 
taxpayers.      The   original   dam   was   washed   away  e 
years  ago  by  a  flood  in  the  river.     Several  attempts  ive 
been  made  since  then  to  bring  about  its  reconstructior  but 
none  of  the  plans  was  successful.    Under  the  terms  othe 
present  contract  the  city  is  to  pay  to  Mr.  Johnson  $10  »0 
for  the  completion  of  the  dam  and  hydroelectric  plant  ^nd 
the  rest  of  the  $1,720,000  is  to  be  paid  in  semi-annua  in- 
stalments of  $32,400  each  without  interest.    The  contr; tor 
is  required  to  operate  the  power  plant  during  this  ter;  of 
years  and  deliver  to  the  city  all  power  generated,  beini  re- 
quired to  install  equipment  capable  of  producing  720c  ip. 
A  minimum  of  600,000  hp-hours  per  month  is  guaran  ;d. 
The  dam  will  have  a  height  of  65  ft.,  which  is  5  ft  hiier 
than  the  old  dam,  and  will  be  of  concrete  construction.- In 
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ca«  the  dam  or  power  plant  is  waslied  away  the  contractor 

■111   replace  it  or  lose  all  unpaid  instalments.     Me  is  also 

retired  to  keep  the  works  in  first-class  repair  during  the 

tW'tv-five-year   period.      The    City   Commission    reserves 

(h<)i>\ver  of  making  and  regulating  the  rates  for  water  and 

eleric  lighting.     One  of   the   important   features  of   the 

prirct  is  the  large  lake  that  the  dam  will  create,  which 

thiMty  plans  to  make  one  of  the  greatest  pleasure  resorts 

mSe  South.     The  contract  stipulates  that  the  lake  shall 

.1  the  city  of  Austin.     Besides  the  dam  and  hydro- 

iOant,  the  contractor  must  construct  a  water-storage 

r   oi    io,ooo,ooo-gal.   capacity    for   the   purpose   01 

,  on  hand  a  reserve  supply  for  the  use  of  the  city, 

:st  also  install  pumps   to  keep   this  reservoir   full. 

rks  must  all  be   finished  within  two  years.     Pre- 

construction  work  has  already  been  started,  and 

1;     -..ited  by  Mr.  Johnson  that  the  entire  works  will  be 

linihrd  within  one  year. 


end  of  December  of  ne.xt  year,  at  which  time  it  is  under- 
stood the  aqueduct  will  be  in  operation, 

Mr.  Scattergooil  asks  that  provision  be  made  for  the  dis- 
tribution of  this  electrical  energy  in  the  city  of  Los 
Angeles.  He  appears  to  favor  municipal  ownership  rather 
than  selling  the  energy  at  wholesale  to  existing  electric- 
service  companies.  The  city  electrician  also  asks  the  city 
to  formulate  a  policy,  as  the  matter  of  street  lighting  is 
involved. 


Workmen's   Compensation    for   Injuries  in   Electrical 
Lighting   and    Power   Companies. 


s  Angeles  Aqueduct   Hydroelectric  Project. 

■ommunication  to  the  Public  Service  Commission 

\ngeles  dated  Aug.  23  Mr.  E.  F.  Scattergood,  chief 

.1  engineer  of  the  Los  Angeles  Aqueduct  Commis- 

>u     :  'tes  that  the  board  of  public  works,  with  the  ap- 

^ral  of  the  Public  Service  Commission,  has  determined 

itif  •!,,.  initial  generating  station  for  the  development  of 

ctric   power   on   the    Los    .\ngeles   aqueduct   shall 

'f  A  partial  development  at  the  San  Francisquitn 


By  R.  S.  Hale. 

Bulletin  No.  90  of  the  Bureau  of  Labor  for  September, 
igio.  gives  considerable  information  on  the  subject  of 
workmen's  compensation  for  injuries  in  various  countries 
and  for  numerous  businesses,  including  "electrical  light- 
ing and  power  establishments." 

Till-  laws  in  the  different  countriiv  differ  very  largely  in 
details,  so  largely  that  a  complete  analysis  would  be  im- 
practicable, but  the  following  is  a  general  outline. 

There  are  four  chief  items  that  are  of  interest,  namely  : 
(i)  The  payments  in  case  of  death;  (2)  the  payments  in 
case  of  disability;  (3)  the  waiting  period  after  the  acci- 
dent before  payments  begin;  (4)  the  rate  or  cost  expressed 
as  percentage  of  the  payroll. 

Below  I  give  these  items  for  the  different  countries  with 
notes  that  will  bring  out  certain  interesting  points. 


STATISTICS    OF    workmen's    COMPENSATION    IN    VARIOUS    COUNTRIES. 


Disability  Benefit. 


Pensions  of  50  per  < 

dependents. 
Pour  years'  wages.  . 


Four  years'  wages. 


Fr  r     

Geanjr 

GnlBfitain 

lU 

Neftlaods 

No  »y      

OttK    

Bfith  Columbia 

SWM 

Sw^eo 

1 
NepTork 


Pensions  of  40  per 

dependents. 
Pensions  of  60  per 

dependents. 
Pensions  of  60  per 

dependents. 
Three  years'  wages 

Five  yeare'  wages. . 


t  of  wages  to  60  per  cent  of  wages  during  disability. 

60  per  cent  of  wages  during  disability, 
but  not  exceeding  full  wages  for  six 
years 

60  per  cent  of  wages  during  disability, 
but  not  exceeding  full  wages  for  six 
years. 
cent  of  wages  tc  60  per  cent  of  wages  during  disability. 

cent  of  wages  u\  605  P«r  cent  of  wages  during  disability 

cent  of  wages  tc  66}  percent  of  wages  during  disability 

SO  per  cent  of  wages  during  disability 


SO  per  cent  of  wages  during  disability, 
but  not  exceeding  full  wages  for  six 
years. 
Pensions  of  60  per  cent  of  wages  toj  70  per  cent  of  wages  during  disability 

dependents. 
Pensions  of  SO  per  cent  of  wages  tc\  70  per  cent  of  wages  during  disability, 
dependents. 


Four  years'  wages SO  per  cent  o   wages  during  disability 

Three  years'  wages SO  per  cent  of  wages  during  disability 

Pensions  of  66J  per  cent  of  wages  to  66|  percent  of  wages  during  disability 
dependents.  ,     .       ...  ... 

Pensions  of  66J  per  cent  of  wages  to]  66}  per  cent  of  wages  dunng  di-sabUity 
dependents. 


Pour  years'  wages. 


4  weeks 
13  weeks 

None 

6  days 
4  days 

13  weeks 
1  week 
None 

1  day 
4  weeks 


7  days 

2  weeks 
60  days 

3  days 


1 .8  per  cent  Average  of  mutual  associations. 
2.4          "  I  Stock  company. 

2.9  "  ;  Mutual  company. 
5.33  I  Stock  company. 


Average  of  a  stock  company  and  a 

mutual  company. 
Stock  company. 

Average  of  mutual  associations  in- 
cluding expenses. 
Stock  companies. 

Government  Insurance  Department. 
Government  Insurance  Department. 


1  to  l.S 

percent 

2.6    percent 

2.4 


1.34  to  2.23     Government  Insurance  Department 

per  cent  has    been    charging    premium    of 

I      1.34  per  cent,  but  reports  average 

I      cost   2.23   per  cent,  which  means 

I      that    the    rate   will   probably    be 

raised  shortly. 

3.7S  to  6. 75    I  Stock  companies. 

per  cent 
2.55  to  4.0S     Stock  companies. 


1.06  to  1.33 

per  cent 
1 .  73  per  cent 


50  per  cent  of  wages  during  disability: 
but  not  exceeding  full  wages  for 
four  yearft 


Stock  and  mutual  companies. 

This  is  the  company  that  charges 
1.33  per  cent  for  waiting  period  of 
sixty  days 

Stock  companies. 


•  ■•  .  power  site,  consisting  of  three  generating  units  with  a 
tol  rate  capacity  of  30,000  hp  and  peak-load  capacity  of 
37  x>  hp,  together  with  the  necessary  transmission  lines 
an  a  terminal  station  in  the  city.  The  power  site  is  lo- 
catl  on  the  aqueduct  about  47  miles  north  of  Los  .\ngeles. 
lecifications  for  the  main  power-house  equipment,  con- 
sising  of  waterwheels,  generators  and  transformers,  are 
aliidy  prepared  and  as  soon  as  they  can  be  printed  will  be 
ad^rtised.  Bids  will  be  received  up  to  about  Oct.  20.  In 
thtabsence  of  unforeseen  delays  the  engineer  reports  that 
thigenerating  station  should  be  ready  for  operation  at  the 


In  practically  all  cases  the  laws  provide  for  compensation 
for  all  accidents  except  those  arising  from  the  negligence 
or  gross  misconduct  of  the  employee,  but  do  not  provide 
for  ordinary  sickness  not  incident  to  the  employment. 

Occasionally  there  is  provision  for  increasing  the  com- 
pensation in  case  of  the  employer's  gross  fault.  In  prac- 
tically all  cases  the  laws  provide  for  partial  compensation 
in  case  of  partial  disability  and  for  a  small  sum  for  funeral 
expenses.  In  a  few  cases  there  is  a  provision  for  payment 
for  medical  attendance  in  cases  of  disability  not  resulting 
in  death. 
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In  practically  all  cases  the  laws  provide  for  certain 
maxima  and  minima  payments;  for  instance,  that  if  the 
wages  exceed  a  certain  amount  the  payments  shall  be  fig- 
ured on  that  amount  only,  or  that  only  some  small  fraction 
of  the  wages  over  that  amount  shall  be  considered,  and, 
similarly,  that  the  minimum  payment  shall  not  be  less  than 
a  certain  amount.  These  limits,  however,  are  probably 
wide  enough  to  include  the  great  majority  of  employees. 

In  some  cases  the  "waiting  period"  refers  to  an  abso- 
lute waiting  period  for  which  no  payments  are  made;  in 
other  cases  only  to  a  period  before  which  no  payments  are 
made,  but  if  the  disability  continues  the  payments  cover 
the  whole  time. 

In  some  cases  there  are  several  figures  for  benefit  pay- 
ments, according  to  circumstances.  I  have  given  a  single 
figure  that  would  express  the  result  as  simply  as  prac- 
ticable without  encumbering  the  statement  with  details. 

The  cost  figures  given  are,  in  some  cases,  averages  of 
the  net  figures  for  a  period  of  years,  and  in  other  cases  are 
the  rates  quoted  by  the  companies  offering  insurance.  As 
in  the  case  of  the  benefit  payments,  I  have  made  a  simple 
statement  in  order  to  avoid  cumbersome  details. 

In  Quebec  and  Kew  York  the  high  rates  of  the  stock 
companies  are  probably  due  to  the  fact  that  the  laws  were 
only  recently  enacted  (in  1910).  In  British  Columbia, 
where  the  statute  (of  1003")  is  substantially  the  same,  and 
if  anything  more  severe,  the  rates  quoted  are  distinctly 
lower.  The  reports  of  the  experience  of  the  New  York 
Edison  Company  point  to  the  same  conclusion  that  these 
rates  will  come  down,  although  the  New  York  Edison 
Company,  like  the  English  electrical  companies,  would 
naturally  show  a  low  figure  on  account  of  the  absence  of 
overhead  lines. 

SUMMARY. 

The  ordinary  death  benefit  appears  to  be  either  a  pen- 
sion of  50  per  cent  of  the  wages  to  the  dependents — that  is, 
widow  or  children — while  thcv  remain  such,  or  about  four 
years'  full  wages  as  a  single  payment. 

The  ordinary  disability  benefit  appears  to  be  50  per  cent 
to  60  per  cent  of  wages  during  disability,  reduced,  of 
course,  for  partial  disability. 

The  ordinary  waiting  period,  excluding,  as  in  Germany, 
cases  where  there  are  sickness  insurance  societies  that  take 
care  of  the  first  portion  of  the  disability  period,  appears  to 
be  about  a  week.  with,  however,  wider  variations  than  in 
the  case  of  the  payments. 

The  cost  when  the  schemes  get  in  full  swing  so  that 
full  actuarial  reserve  is  provided,  and  when  the  companies 
get  down  to  a  normal  basis,  appears  to  be  from  1.5  per  cent 
to  3  per  cent  of  the  payroll. 

The  actual  cost  will,  of  course,  vary  with  the  amounts 
of  the  benefits  provided,  with  the  waiting  period  required 
and  with  other  circumstances  not  considered  here,  as  for 
instance,  the  proportion  of  overhead  lines  or  the  efficiencv 
of  administration  or  leniency  of  arbitrators  to  those  in- 
jured. 

I  think  that  the  above  gives  a  good  general  outline  of 
the  situation  and  of  the  costs  (as  reported  in  the  govern- 
ment bulletin)  for  electric  light  and  power  establish- 
ments. 
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Maryland  Commission  News. 


Mr.  Tames  E.  Alfred,  president  of  the  Consolidated  Gas. 
Electric  &  Power  Company,  and  Charles  M.  Cohn,  vice- 
president  and  general  manager  of  the  company,  called 
on  the  Public  Service  Commission  last  week  to  give  notice 
of  a  possible  request  for  an  extension  of  the  time  within 
which  the  company  is  required  to  answer  certain  questions 
put  to  it  by  the  commission  in  connection  with  the  com- 
plaints of  the  city  against  the  present  rates  for  gas  and 
electricitv.     Mr.  .\ldred  told  Messrs.  Laird  and  Herins:  of 


the  commission  that,  despite  the  strenuous  et^'o;  that^ 
were  made  by  the  company  to  supply  answers  by  nie  i^^" 
had  found  the  work  harder  than  had  been  anticipai  and 
that  it  might  be  necessary  to  ask  for  an  extensii  Df 
Hering  said  that  he  should  prefer  to  have  from  t  com- 
pany as  complete  a  case  from  its  viewpoint  as  it  ca  make 
so  that  the  result  of  the  hearing  may  be  more  r  less 
permanent. 

The  commission  has  signed  an  order  authorizing  ;  -■;;. 
quehanna  Transmission  Company  to  issue  stock  ■  11,. 
amount  of  $1,031,000.  The  revenue  from  the  salt.t  ,. 
stock  will  be  used  to  reimburse  the  Pennsylvania  V  r 
and  Power  Company,  which  advanced  the  sum  to  th  r.  <■- 
mission  company. 


Massachusetts  Commission  News. 

The  Tyngsborough  (Mass)  Electric  Light  Comp 
cently  petitioned  for  approval  of  an  issue  of  new  ■  „ 
stock  of  the  par  value  of  $7,500.  This  company  < 
ganized  in  1909,  and  up  to  the  present  time  has  not 
or  operated  any  electric-light  plant.  It  has  never 
any  of  the  stock  authorized,  vi'hich  was  $3,000.  A  [ 
ship  consisting  of  Messrs.  A.  A.  Flint  and  A.  L. 
having  built ,  a  generating  plant  and  distributing 
has  been  carrying  on  the  business  of  making  atiil 
electricity  in  the  towns  of  Tyngsborough  and  1  in- 
Mass.,  for  about  a  year  and  a  half.  The  members 
partnership  are  among  the  incorporators  of  the  Tyi 
ough  Electric  Light  Company.  The  purpose  of  tl 
posed  stock  issue  is  to  enable  the  corporation  to  pi 
all  the  property  of  the  partnership  used  in  the  elect r 
business  and  to  continue  the  business. 

From  evidence  brought  out  at  the  hearing  it  appr. 
the  Massachusetts  Gas  and  Electric  Light  Conmii- 
that  the  property  will  fairly  represent  the  capital 
asked  for.  The  board  says  in  its  decision  that  the 
capital  stock  must  first  be  issued  so  as  to  enable  tlie 
holders  to  vote  to  increase  the  stock  to  the  full  amo  ■ 
$7,500. 

The  board  has  approved  the  issue  of  $7,500,  in  300  .1 
at  $25  per  share,  the  proceeds  to  be  applied  to  the  pu  1. 
of  the  property  of  Messrs.  Flint  and  Derby.  Shares  v  .t 
ing  unsubscribed  for  by  stockholders  entitled  to  take  h'' 
shall  be  offered  for  sale  in  Boston. 

The  Massachusetts  Gas  and  Electric  Light  Comm  i' 
ers  have  approved  the  joint  application  of  the  Bever'  i- 
&  Electric  Company  and  the  Danvers  Gas  Light  Coi'S 
for  consolidation  under  the  name  of  the  Beverly  1  ■ 
Electric  Company.     The  Beverly  company  supplies    = 
Beverly   and    electricity   in   the   towns   of  Wenham,    '• 
field  and  Hamilton,  as  well  as  the  city  of  Beverly.    .  •■•■ 
authorized   in    1889   to   engage   in   the  business  of  il:' 
electricity  in  the  town  of  Danvers,  but  never  has  exei- 
the    right.      The    town    of    Danvers    in    1889   establis 
municipal  electric   lighting  plant  and  by  consolidatic 
Beverly  company  acquires  all  the  rights  the  Danvers 
pany  has  now,  but  will  not  gain  any  new  rights  as  a  i- 
the    Danvers    municipal    plant;    before    it   can   enga 
supplying  electricity  in  Danvers  authority  must  be  ob'  ^ 
from  the  Selectmen  of  that  town  for  location  of  Hi 
the  public  streets. 

The  Danvers  company  sells  gas  only  in  the  tov  '""i 
Danvers,  which  is  a  municipality  contiguous  to  Be  n.v. 
It  was  organized  in  1861  with  a  capital  of  $20,000,  ''cn 
was  increased  to  $30,000  in  1909.  On  June  i,  1911.  ''i™ 
a  plant  with  a  book  value  of  about  $50,000  and  other  'Cts 
of  about  $2,350.  It  owed  $7,433.  It  paid  dividends  ir  nly 
five  years  between  1885  and  1906.  In  the  latter  y("  it 
paid  3  per  cent,  in  the  following  three  years  6  per  ce .  m 
the  last  two  years  63X  per  cent.  Since  1903  the  consny 
has  been  owned  or  controlled  bv  the  same  interests  as  '^-'^ 


ELECTRICAL     WORLD 


617 


•  ling   the    Beverly    Gas   &    Electric   Coinpany.      The 

:  liave  been  physically  coniiectctl  and  in  all  essentials 

'     ■■  .me  plant.     With  tlie  approval  of  consolidation 

:  gas  will  be  reduced  in  Danvcrs  from  $1.70  to 

.  cr  1000  cu.  ft.     The  Danvcrs  coinpany  conveys 

licverly  company  all  its  property  and  franchises  and 

•«T  assumes  all  the  liabilities  and  obligation's  of  the 

mpany.     Tlie  Beverly  company  is  autliorizcd  to 

.res  of  stock  of  J^ioo  par  value  in  exchange  for 

-landing  shares  of  the  par  value  of  $50  each 

•rs  company. 

or  simultaneously  adopted  the  Beverly  Gas  & 
upany  is  authorized  to  issue  1216  new  shares 
share,  the  proceeds  of  sixty-nine  shares  to 
tcial  shares  now  out  and  the  proceeds  of  11 47 
1  for  additions  and  improvements  to  the  plain 
•  January,  191 1. 

Sidney  \V.  \Vinslow.  of  the  United  Shoe  Ma- 
ipany.  is  president  of  the  Beverly  Gas  &  Klec- 
;..^nv. 


CWRENT    NEWS   AND    NOTES. 


■  WF.R  OF   lu.KCTRic  SiGNS. — The  citv  of  Cliico, 
->ed  an  ordinance  providing  that  electric  signs 
....:i  less  than   the  equivalent  of  one   i6-cp  light 
ft.  01  sign  surface. 

«         *         * 

'    (C.\L.)    Municipal   Pl.\nt. — The  annual   rc- 

'asadena  (Cal.)  municipal  lighting  plant,  which 

-lied  at   an   initial  cost  of  $200,000,   gives   the 

'.he  fiscal  year  ending  July  30,  191 1,  as  $110.- 

tliis  total  $70,268.20  represents  the  sale  of  elec- 

lur   commercial    purposes    at    a   lighting   rate   of    5 

cr  kw-hour. 

*     *     « 

miCAL  Engineering  at  University  of  Louisville. 
University  of  Louisville  has  equipped  a  building  for 
ring  courses,  including  electrical  engineering,  and 
ion  in  these  departments  will  commence  this  fall. 
A     M.  .Anderson  is  in  charge  of  the  course  in  elec- 


ATH    OF    THE    .\UT0MATIC    TELEPHONE    IN    CHICAGO. — 

nt   Frisbie,   of  the  Illinois  Tunnel   Company,   in   a 

■nt  this  week  said  that  his  company  has  now  over 

automatic  telephones  in  active  operation  and  37,000 

"::u  Mib.scribers  awaiting  installation,  and  that  by  Oct.  i 

sen-o  will  be  opened  to  St.  Louis.  Bloomington,  Spring- 

fi' li  ''ti'ria.  Indianapolis  and  intermediate  points. 

*  *     * 

rRiFiCATioN  OF  Swiss  RAILWAYS. — The  commission 
•\ii»i  fince  1904  has  been  studying  the  subject  of  the  elec- 
trifiition  of  all  Swiss  federal  railroads,  which  aggregate 
a  legtli  of  1830  miles,  has  recommended  the  adoption  of 
the|nRle-phase  system,  with  overhead  construction  instead 
of  'r.l-rail.     It  is  estimated  that  there  will  be  a  saving 

'ectric  traction  of  about  10  per  cent.    The  first  line 

iectrified  is  the  St.  Gothard  railway. 

*  *     * 

Central-Station  Loving  Cup. — The  Duncan 
0  Manufacturing  Company,  of  Lafayette,  Ind.,  pre- 
seii.d  a  handsome  loving  cup  to  the  winning  baseball  team 
at  '.e  recent  convention  of  the  Ohio  Electric  Light  Asso- 
ciaitn  held  at  Cedar  Point,  Ohio.  The  cup  was  won  by 
theentral-station  men's  team  and  the  name  of  each  player 
is  ^graved  on  one  side  of  the  cup.  It  is  the  intention  to 
e.\l|)it  the  cup  in  the  offices  of  the  different  players,  each 
mai  to  have  the  cup  for  a  certain  length  of  time. 

J  -      *     *     * 

CfTiNG  OF  Western  Electric  Company's  Telephone 

Df'.'rtment. — The  tenth  annual  outing  of  the  telephone 


engineering  department  of  the  Western  Electric  Company 
was  held  at  Kavinia  I'ark,  111.,  Aug.  19.  A  special  train 
over  the  Chicago  &  Xorthwestern  Railroad  conveyed  the 
party  to  the  park,  where  baseball  and  track  games  were 
held,  followed  by  a  dinner  in  the  open.  A  .symphony  concert 
concluded  the  day's  pleasures,  after  which  the  party 
hoarded  the  special  for  Chicago  again. 

*  *     • 

Commonwealth  Edison  Company  Purchases  Land  at 
Quarry  Street. — The  Commonwealth  Edison  Company  of 
Chicago  has  purchased  for  $81,250  about  2j^  acres- of  land 
fronting  on  Quarry  Street,  the  South  Branch  of  the  Chi- 
cago River,  Evans  Slip  and  the  Chicago  &  .Mton  Railroad. 
It  is  part  of  the  site  of  the  large  Quarry  Street  generating 
station  and  was  formerly  held  under  long  lease  from  the 
trustees  of  the  Xorthwestern  University,  but  the  company 
has  now  purchased  the  fee. 

*  «     * 

Electric  Lighting  in  Russia. —  There  are  only  sixty- 
two  central  stations  in  European  Russia.  On  the  other 
hand,  St.  Petersburg  has  the  largest  number  of  incandes- 
cent lamps  in  use  in  proportion  to  population  of  any  city 
in  Europe,  being  440  per  1000  as  compared  with  240  for 
Vienna,  185  for  Paris,  184  for  London  and  176  for  Berlin. 
The  corresponding  figure  for  the  Borough  of  Manhattan, 
New  York,  is  over  2000,  and  for  Brooklyn  over  1000. 
The  rates  per  kw-hour  in  Russia  vary  from  I2}i  cents  for 
Kiel  to  i6j'2  cents  for  St.  Petersburg  and  25  cents  for 
Moscow. 

*  *     * 

Vermont  Electrical  Association. — The  Vermont  Elec- 
trical Association  will  hold  its  annual  meeting  at  Lake 
Dunmore,  near  Rutland,  Vt.,  on  Wednesday  and  Thursday, 
Sept.  13  and  14.  The  executive  session  w'ill  be  held  on 
Wednesday  morning  at  10:30  a.  m;  at  3  p.  m.  there  will 
be  a  session  for  the  reading  and  discussion  of  papers  and 
in  the  evening  a  banquet  and  smoker.  The  second  day 
there  will  be  a  ball  game  between  the  supply  men  and  the 
central-station  men,  and  the  rest  of  the  day  will  be  devoted 
to  trips  to  points  of  interest  about  the  lake.  Prof.  W.  L. 
Upson,  of  the  University  of  Vermont,  will  deliver  an  ad- 
dress at  a  session  on  Wednesday  afternoon  at  which  one 
paper  will  .tIso  be  presented. 

*  *     * 

Seattle  Municipal  Central  Station. — In  a  recent  ad- 
dress Mayor  Dilling  of  Seattle  spoke  of  the  growth  of  the 
municipal  lighting  system  of  his  city,  which  to  date  repre- 
sents an  investment  of  $3,360,000.  He  said  that  on  Aug.  i. 
from  records  of  the  superintendent,  the  city  had  15,736 
customers,  20,000  poles,  20,000  miles  of  wire,  921  street  arc 
lamps.  5130  street  incandescent  lamps  and  1398  poles  with 
cluster  lights  carrying  from  one  to  five  lamps  each.  The 
earnings  of  the  system  for  the  year  1910  totaled  $598,500, 
while  the  revenue  for  the  current  year  is  estimated  at  $800,- 
000.  An  election  on  Sept.  5  authorized  a  bond  issue  of 
$1,000,000  for  the  extension  nf  the  lighting  system,  which 
will  enable  the  capacity  of  the  plant  to  be  increased  from 
14,000  hp  to  90,000  hp. 

*         ♦         ♦ 

San  Bernardino  a  Doubly  Lighted  City. — The  con- 
tract for  lighting  the  streets  of  San  Bernardino.  Cal,,  has 
heretofore  been  held  by  the  Lytle  Creek  Light  and  Power 
Company,  the  officials  of  which  understood  that  their 
agreement  continued  in  force  until  Sept.  i.  The  new 
contract  for  the  next  year,  obtained  by  the  Pacific  Light  & 
Power  Company,  was  scheduled  to  go  into  effect  Aug.  r. 
When  the  Pacific  company  installed  its  service  on  this 
date  the  Lytle  Creek  officials  refused  to  turn  off  their 
lamps  until  Sept.  i.  .As  the  result,  the  city  enjoyed  a 
double  illumination  of  its  streets  until  the  middle  of  Au- 
gust, when  the  municipal  officials  ordered  the  Lytle  Creek 
company  to  discontinue  service.  The  company  will  de- 
mand payment  for  the  entire  month  of  August. 
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Commonwealth  Edison  Section  of  N.  E.  L.  A. — The 
Commonwealth  Edison  Section  of  the  National  Electric 
Light  Association  will  hold  its  first  meeting  after  the  sum- 
mer intermission  at  Handel  Hall,  Randolph  Street  and 
Wabash  Avenue.  Chicago,  on  Tuesday  evening,  Sept.  5. 

*  *     * 

Indiana  Centhai.  Stations. — .Xccording  to  a  map  of  the 
electric-lighting  plants  in  Indiana,  exhibited  by  Secre- 
tary J.  V.  Zartman,  of  the  Indiana  Electric  Light  Associa- 
tion, at  the  association's  recent  South  Bend  convention, 
there  are  265  central  stations  in  the  State.  Of  these  191 
are  privately  owned  and  seventy-four  are  municipal  plants. 

*  *     * 

America.v  Ki.ectkic  Fan  for  British  Qvev.n. — An 
American  manufacturer  has  furnished  an  electric  fan  for 
Queen  Mary  of  Great  Britain,  which  will  be  used  for  the 
purpose  of  drying  her  hair.  It  is  mounted  in  gold  and  has 
an  ebony  switch,  and  was  designed  to  harmonize  with  the 
appointments  of  Her  Majesty's  boudoir.  It  is  said  to  be  the 
most  costly  electric  fan  ever  manufactured  in  America. 

*  *     * 

Hertzian-Wave  Fog  Signals. — The  French  govern- 
ment has  ordered  the  establishment  of  three  stations  along 
the  coast  of  France  from  which  to  transmit  Hertzian-wave 
fog  signals.  Each  station  will  emit  a  distinctive  telephone 
note  every  30  seconds,  and  repeat  during  10  seconds  a  letter 
of  the  Morse  telegraph  code.  The  telephone  notes  selected 
for  the  three  stations  correspond  to  given  v.ave-lengths  or 
frequencies. 

*  *     ♦ 

Gasoline  Trucks  Not  Allowed  on  Steamship  Piers. — 
The  gasoline-truck  interests  have  not  yet  been  able  to 
secure  admission  of  gasoline  cars  on  the  piers  of  large 
steamship  lines,  notwithstanding  strong  effort  on  their  part. 
Representatives  of  some  of  the  foreign  lines  state  positively 
that  consent  will  not  be  given  under  any  circumstances. 
while  others  plead  the  operation  of  insurance  rules.  There 
is,  of  course,  no  objection  to  electric  trucks. 

*  *     * 

Annual  Outing  of  Employees  of  Goulds  Manufac- 
turing Company. — The  annual  outing  of  the  employees  of 
the  Goulds  Manufacturing  Compan)',  Seneca  Falls.  N.  Y.. 
was  held  at  Cayuga  Lake  Park  on  .\ug.  23.  .\quatic  and 
track  sports  occupied  the  time  of  the  picnickers,  who  num- 
bered close  on  to  2000.  The  outing  was  the  first  given  by 
the  company  and  it  is  the  intention  of  the  management  to 
continue  them  as  a  means  of  cementing  their  organizations 
more  closely. 

*  *     * 

Electricity  in  Textile  Mills. — The  backward  state  of 
industrial  electricity  in  Great  Britain  is  indicated  by  the 
appointment  by  the  British  Textile  Institute  and  the  In- 
stitute of  Electrical  Engineers  of  a  joint  committee  to 
conduct  an  investigation  on  the  application  of  electricity  in 
textile  mills.  Apparently  knowledge  of  the  great  progress 
in  this  country  in  the  utilization  of  the  electric  drive  in  such 
mills,  which  dates  from  about  1894,  has  not  penetrated  to 
the  British  Isles. 

*  *     * 

Electricity  Brought  to  a  Head. — In  a  popular-maga- 
zine article  relating  to  a  controversy  in  one  of  the  govern- 
ment departments  it  is  stated  that  the  facts  were  brought 
out  in  testimony  before  a  Congressional  committee.  This 
statement  is  followed  by  the  sentence :  "Now  the  electricity 
engendered  by  all  this  friction  has  come  to  a  head."  This 
figure  of  speech  would  seem  to  belong  to  what  the 
rhetoricians  style  mixed  metaphors.  The  conception  ot 
electricity  coming  to  a  head,  like  a  boil,  is  curious. 

*  *     * 

Fire  Losses  and  the  Careless  Use  of  Matches. — Of 
3875  known  causes  of  fire  in  Chicago  in  1910  1089  were 


due  to  the  careless  use  of  matches.     For  the  United  Stes 
and  Canada  fire  losses  the  first  six  months  of  this  ;ar 
totaled   $129,000,000,    compared    with    $99,000,000    for  he 
same  period  last  year.     Since  during  the  latter  half  of  ju 
the  .heaviest   losses  occurred,   the  total   fire  loss  for  m 
is  expected  to  be  $260,000,000.     These  losses  added  tchc 
cost   of    fire    prevention    total   $450,000,000   annually,  i: 
represent  one-half  the  value  of  all  new  buildings  or  n 
in  the  year.     The  annual  per  capita  fire  waste  in  1m  >] 
averages  $0.33   and   in   the   United   States  $2.51. 

*     *     * 

International  Congress  of  Applied  Chemistkv.- 
eighth  International  Congress  of  Applied  Chemist 
being  held  in  Washington  Sept.  4-13,  1912.  The  orgai 
committee  includes  the  president,  past-presidents  and  : 
tary  of  the  American  Electrochemical  Society  aiK 
president  of  the  American  Institute  of  Electrical  Enfjii 
and  among  members  of  the  executive  committee  are 
E.  G.  Acheson,  W.  D.  Bancroft  and  L.  H.  Baekeland. 
of  the  sections  will  deal  with  india  rubber  and 
plastics,  another  with  electrochemistry  and  a  third 
physical  chemistry,  while  conservation  of  natural  reS( 
will  divide  a  section  with  political  economy.  Prof. 
Burgess  is  vice-president,  and  Dr.  E.  F.  Roeber  sec 
of  the  section  on  electrochemistry,  and  Dr.  W.  R.  Wl 
is  president  of  the  section  on  physical  chemistry,  to 
Dr.  G.  A.  Hulett,  of  Princeton,  is  attached. 


Lighting  of  Elevated-Railway  Crossing  Subw.o 
Chicago. — In  a  recent  communication  Mr.  William  C 
city  electrician  of  Chicago,  declares  that  none  of  the 
crossing  subways  under  elevated-railroad  tracks  in  C 
is  properly  lighted.  There  is  a  dispute  between  th' 
road  companies  and  the  city  as  to  who  should  light 
subways,  and  a  test  case  is  now  in  the  courts.  J 
meantime,  Mr.  McGann,  the  commissioner  of  public 
of  Chicago,  has  caused  to  be  formed  a  coinrnission  c 
ing  of  an  electrical  engineer  from  each  railroad  co 
affected,  the  electrical  engineer  of  the  Sanitary  E 
and  the  city  electrician  to  formulate  a  comprehensiv 
for  the  electric  lighting  of  steam  railroad  grade  cr( 
and  subway  crossings.  The  plan  proposed  by  th 
electrician  and  approved  by  the  commissioner  of 
works  provides  for  one  T6-cp  lamp  for  each  400  sq. 
street  surface  to  be  lighted  and  contemplates  the  n 
of  all  arc  lamps  and  high-potential  wires  from  the  ci 
subways. 


,any 
tnct 
plan 
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Ottawa  Lighting  Rates. — At  a  meeting  of  the  di  '? 
of  the  Ottawa  Power  Company  (Canada)  an  ann 
ment  was  made  that  the  company  would  give  consj 
commencing  Sept.  I,  the  choice  of  two  things — eil  "' 
make  contracts  with  the  company  for  lighting  at  th 
ent  rates  offered  by  the  company  or  at  the  same  ra  ■" 
charged  by  the  commission  of  the  municipal  lighting  -  ^'t' 
The  Ottawa  Electric  Company  now  supplies  17,000  c[  i '!"• 
ers,  but  as  the  announcement  applies  to  domestic  lli'ng 
only,  and  not  to  commercial  premises,  about  12,000 1'-nes 
will  be  affected.  Mr.  A.  A.  Dion,  manager  of  the  ''tawa. 
Electric  Company,  announced  that  the  new  rates  of  t'  "i* 
nicipal  plant  will  be  copied,  but  the  old  rates  will  mam 
in  force  until  the  customers  of  the  company  come  d  re- 
quest to  make  new  contracts  with  the  Ottawa  Eleiic  at 
the  municipal  plant's  prices,  which  come  into  efi:t  on 
Oct.  I.  If  any  reduction  is  made  in  the  latter  lants 
rates  the  customers  of  the  company  will  be  given  th  bene- 
fit of  the  reduction.  According  to  Mr.  Dion,  the  re  ction 
in  the  municipal  rates  will  not  mean  anything  to.e  in- 
dividual customer,  although  the  city  officials  clai  tliat 
their  revised  scale  will  secure  a  reduction  of  12  per  -""t  to 
25  per  cent  on  an  average. 
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NIV    HIGH-TENSION    TRANSMISSION    SYSTEM    IN 
CONNECTICUT  VALLEY. 

/N  important  addition  to  the  liigli-tciision  electric  trans- 
mission system  of  New  England  has  been  in  opera- 
tion for  about  a  year  in  tiie  Connecticut  Valley  dis- 
tri  of  Massachusetts  under  the  management  of  the  Kast- 
hapton  Gas  Company  and  tlic  Amherst  I'ower  Company. 
TI  futerprise   includes   the   introduction   of   hydroelectric 
seiice  into  the  Amherst,   Easthampton  and   Mount   Tom 
di^'icts  and  the  construction  of  an  auxiliary  steam  turbine 
ge.-raimg  station  and  substation  at  Mount  Tom  Junction, 
fni  which  facilities  for  power  distribution  throughout  a 
ire  available.    .\  conspicuous  feature  of  the  work 
-  ition  of  a  steel-tower  transmission  line  8.3  miles 
'ttween  An\herst  and  Mount  Tom,  the  line  deliv- 
niergy   purchased    from   the   Turner's   Falls    Power 
tny  at  23,000  volts  to  the   l-'asthampton   Gas  Com- 
Thc  construction  work  of  the  enterprise  has  been 
•  1  by  the  local  companies  under  the  direction  of  Mr 
Turner,   supervising   engineer,   and   the   consulting 
or  of  the  undertaking  is  Mr.  N.  J.  Neall,  of  Boston, 
t-irmerly  of  the  firm  of  Thomas  &  Neall,  New  York 

:hc  establishment  of  the  Mount  Tom  generating 

^i,.  r  iiiil  substation  and  completion  of  the  steel-tower  line 

frti   that   point     to    Amherst     energy     was     transmitted 

frci  the  Turner's  Falls  plant  to  .\mherst  by  a  three-phase 

•    •  carried  on  a  wooden-pole  line,  the  distance  being 

i":     This  line  has  been  retained  in  the  new  develop- 

cxtension  to  Mount  Tom  Junction  being  carried 

Aers.     The  line  has  been  designed  for  ultimate 

di  a  potential  of  66,000  volts.    The  auxiliary  tur- 

lant  at  Mount  Tom  Junction  was  installed  in  order 

rp  ;ih<:nltitc1v  continuon'!  service  of  adequate  cnpncity. 


the  Connecticut  River  at  Mount  Tom  to  the  generating 
station  of  the  Easthampton  Company,  the  latter  being  lo- 
cated on  the  west  bank  of  the  stream  and  connected  with 
the  local  centers  of  distribution  by  a  46()o-volt,  three-phase 
service. 

In  the  construction  of  the  transmission  line  nine  dead-end 


Fig.    2 — Method    of    Placing    Steel    Tower   Anchors. 

lowers,  five  towers  with  7-ft.  extensions,  one  tower  with 
a  14-ft.  extension,  and  seventy-six  standard  towers  were 
erected.  One  mile  of  pole  line  was  built  to  connect  the  steel 
tower  line  with  the  old  line  in  Amherst,  and  the  4600-volt 
service  from  Mount  Tom  station  to  Easthampton  is  4  miles 
in  length,  wooden-pole  construction  being  followed  through- 
out. 

The  standard  tower  consists  of  an  .\- frame  built  of 
steel  angles,  the  structure  being  12  ft.  square  at  the  bottom 
and  about  50  ft.  high.  In  general,  the  vertical  members 
are  built  of  3-in.  x  3-in.  x  3/16-in.  angles,  the  horizontal 
members  beinjj  as  a  rule  of  2-in.  x  2-in.  x  ^^-in.  angles,  and 


Fig.   1 — Interior  of   Easthampton    Power 


tiiCiniount  of  power  available  at  Turner's  Falls  being  some- 
whj  limited  in  view  of  the  industrial  possibilities  of  the 
' Tiampton  region. 

;  transmission  line  between  Amherst  and  Mount  Tom 

;ts  of  ninety-three  steel  towers  of  the  so-called  Rock- 

.  in  type  and  two  river  towers  carrying  the  line  across 


the  diagonal  bracing  lj'.i-in.  x  ij/2-in.  x  ^g-in.  angles  at 
the  bottom  and  '/^-in.  round  rods  in  the  balance.  The 
standard  tower  is  built  in  seven  vertical  sections  varying 
in  height  from  8  ft.  to  6  ft.  2'/^  in.,  and  the  tops  are  ap- 
proximately 7  ft.  in  width.  The  standard  height  of  the 
nearest  conductor  to  the  ground  is  43  ft.  I  in.     Each  tower 
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is  surmounted  by  a  j4-in-  pipe  4-5  ft.  long,  carrying  three 
4^-in.  round  rod  lightning  projections  2  ft.  in  length.  A 
7/i6-in.  steel  ground  wire  is  also  carried  from  tower  to 
tower   above   the   transmission   wires.     The   standard   span 


Fig.   3 — Transmission    Ln 


vlth    Dead- End   Tower  in   Foreground. 


between  towers  is  500  ft.,  and  the  maximum  span,  at  the 
Connecticut  River  crossing,  is  1200  ft.  The  line  wire  is 
seven-strand  No.  2  B.  &  S.  copper  cable  carried  on  quad- 
ruple-petticoated  Thomas  porcelain  insulators  14%  in.  in 
height,  which  are  spaced  on  a  6-ft.  loj^-in.  equilateral  tri- 
angle. 

The  towers  are  anchored  in  concrete  or  earth  founda- 
tions, according  to  the  nature  of  the  soil  encountered.  The 
towers  were  assembled  on  the  ground,  rights  of  tower  loca- 
tion having  been  purchased  from  landowners.  They  were 
erected  by  the  use  of  gin  poles,  a  force  of  twelve  men 
usually  being  required.  The  maximum  number  of  towers 
erected  in  a  single  day  was  fourteen,  the  contractors  for 
this  work  being  Messrs.  Fred  T.  Ley  &  Company,  Spring- 
field, Mass.  The  tower  anchors  were  located  by  the  use 
of  adjustable  templates  built  of  angle  irons  and  round  rods, 
as  shown  in  the  accompanying  illustration.  In  the  loca- 
tion of  the  anchors  holes  were  first  excavated  at  the  ap- 
proximate corners  of  the  tower.  Planks  were  then  laid 
across  the  holes  in  a  diagonal  fashion  and  the  template 
was  lined  up  against  the  timbers  and  leveled.  The  anchors 
were  then  attached  to  the  template  at  the  corners  and  the 
holes  backfilled  or  concreted.  The  templates  were  then 
removed  and  the  towers  attached  to  the  anchors. 

The  dead-end  towers  are  provided  with  slightly  heavier 
angles  than  the  standard  structures  and  are  also  equipped 
with  two  pins,  one  on  each  side  of  the  tower,  carrying  each 
phase  wire.  Two  transpositions  were  made  in  the  line 
between  Mount  Tom  and  Amherst.  All  joints  in  the  wires 
were  made  with  Mclntyre  connectors  and  a  telephone  cir- 
cuit of  j4-in-  steel  wire  is  carried  on  the  towers  about  10  ft. 
below  the  transmission  circuit  and  transposed  at  every 
tower.  The  insulators  are  carried  on  pins  composed  of 
2-in.  extra  heavy  pipe.  On  account  of  the  variations  in 
the  height  of  the  water  in  the  Connecticut  Valley,  particu- 
larly in  the  lowlands  bordering  the  river  near  the  crossing 
of  the  line  from  the  east  to  the  west  bank,  the  towers  near 
the  shore  are  provided  with  a  foundation  facing  of  concrete 
5  ft.  in  height  to  protect  the  structure  from  floating  ice. 


The  river  crossing  is  supported  by  two  dead-end  towers 
carrying  the  conductors  60  ft.  above  the  ground,  the  base 
of  the  tower  being  18  ft.  square  in  each  case.  In  place  Sf 
copper  the  span  across  the  river  consists  of  three  special 
Siemens-Martin  steel  cables  ^  in.  in  diameter  each.  The 
cables  were  cut  to  length  and  pulled  to  the  proper  sag  by 
the  use  of  turnbuckles,  the  construction  being  shown  in 
the  accompanying  drawing.  The  top  of  each  river  crossing 
tower  is  equipped  with  an  angle-iron  framework  carrying 
four  insulators  in  a  single  row  for  each  phase  wire,  but 
in  place  of  the  wire  the  insulators  carry  a  steel  plate 
clamped  to  their  tops,  the  plate  tying  the  four  insulators 
together  in  each  phase  and  being  provided  at  each  end 
with  a  turnbuckle  18  in.  in  length  to  which  the  phase  cable 
is  clamped. 

The  insulators  are  spaced  2  ft.  8  in.  apart  in  seriatim 
and  the  supporting  strap  is  supplemented  by  carrying 
the  conducting  steel  cable  to  appro.ximately  the  middle 
point,  joining  the  cable  to  the  No.  2  line  wire  by  a  Dossert 
connector.  The  strap  is  4  in.  wide  and  "2  in.  thick  and  is 
bolted  to  the  clamps  which  surround  the  insulator  heads, 
as  shown  in  the  accompanying  photograph  made  before  the 
copper  and  steel  line  wires  were  joined.  Each  river  tower 
is  equipped  with  a  grounding  bar  installed  on  each  side  of 
the  structure  and  the  conductors  are  each  tied  into  the 
tower  by  three  strain  insulators,  so  that  in  case  of  a  break 
in  the  line  at  the  tower  the  phase  in  trouble  will  inmiediate- 
ly  be  grounded. 

The  standard  attachment  to  the  insulator  employed  on  t\u 
line  is  shown  herewith,  and  it  consists  of  a  double  helica 
tie  of  No.  4  copper  on  each  side  of  the  insulator,  making 
two  pairs  of  loops  around  the  insulator  cap.  The  mail 
conducting  wire  is  carried  across  the  top  of  the  insulate- 
through  a  porcelain  bushing,  and  just  outside  the  bushing  01 
each  side  the  helical  tying  is  begun  and  continued  for  ; 
distance  of  6  in.,  the  end  on  each  side  being  carried  com 
pletely  around  the  groove  in  the  insulator  head  and  con 
tinned  down  the  phase  wire  away  from  the  insulator  fo 
6  in.  more,  so  that  the  total  length  of  tie  wire  is  12  in.  o 
each  side  of  the  insulator. 

The  generating  plant  and  substation  at  Mount  Tom  i 
a  structure  of  brick,  concrete  and  steel  located  beside 
spur  track  of  the  Boston  &  Maine  Railroad  and  withi 
about  a  hundred  yards  of  the  river.  The  generating  stf 
tion  proper  is  about  90  ft,  long  by  70  ft.  in  width  and  ; 
the  east  end  of  the  building  is  located  a  substation  or  tram 
former  room  40  ft.  x  25  ft.  in  plan.  A  boiler  room  67.5  f 
X  47  ft.  and  a  turbine  room  57.5  ft.  x  40  ft.  in  dimensior 
divide  the  power  plant  into  two  fireproof  sections,  ten 
porary  walls  being  left  on  the  north  side  of  the  station  1 


I 


Fig.   4— (Mechanical   Connector  at   River  Crossing. 

provide  for  future  increases  in  capacity.  Beneath  1 
boiler  and  turbine  rooms  is  a  basement  about  20  ft.  hi 
containing  condensing  and  pumping  eqiiipment,  turb-' 
foundations  and  piping.    The  transformer  house  is  built  1 
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wo  stories  with  a  7.5-ft.  basement  containing  a  tank  and 
liping  for  cooling  water  service. 

Coal  is  brought  to  the  plant  by  rail  and  delivered  into 
I  temporary  storage  bin  at  the  west  of  the  boiler  room,  pro- 
ision  for  weighing  it  in  hand  barrows  being  made  in  front 
)f  the  furnaces.  Two  350-hp  Heine  water-tube  boilers 
'umish  the  steam  supply,  these  being  operated  at  160  lb. 
vithout  superheating.  The  exhaust  gases  of  the  boilers 
lischarge  through  short  tapering  uptakes  into  a  breeching 
eading  to  a  Custodis  radial  brick  stack  145  ft.  high  and 
i<5  ft.  in  inside  diameter.  The  stack  foundations  arc  carried 
lown  to  bed  rock  at  a  depth  of  12  ft.,  the  base  of  the  foun- 
lation  being  17  ft.  square.  In  general  the  station  founda 
.ions  are  carried  to  bed  rock,  piles  being  used  only  in  cases 
vhere  the  rock  was  over  12  ft.  below  the  surface  of  the 
;round,  and  the  basement  walls  are  thoroughly  water- 
proofed. Where  piles  are  used  they  are  capped  with  con- 
rete  reinforced  by  old  steel  rails  to  prevent  any  cracking 
i'  the  foundation  where  the  concrete  rests  on  the  rock  in 
of  pile  settlement.     Outside  walls  are  of  brick,   the 

■  Kiiess  being  16  in.  The  boiler  house  and  turbine  room 
re  provided  with  a  concrete  roof  supported  on  steel  trusses 
nd  the  transformer  house  is  furnished  with  a  similar  roof 
arried  on  steel  I-beams. 

Water  for  boiler-feed  and  condensing  service  is  drawn 

irom  the  Connecticut  River  by  a  12-in.  x  iS-in.  x  15-in. 

A'orthington  duplex  low-service  steam  pump,  there  being 

14-in.  pipe  700  ft.  in  length  between  the  stream  and  a 

".  located  just  without  the  turbine-room  doorway.     The 

i~onnections  provide  for  the  delivery  of  feed  water  to 

■  Kj-hp  National  closed  heater  which  raises  the  tempera- 
to  200  deg.  Fahr.  before  the  water  enters  the  boilers. 

I  heater  is  by-passed  and  it  delivers  water  to  a  6-in. 
jccd  main  running  along  the  boiler  fronts,  from  which 
dsers  lead  to  the  steam  generating  units.  From  the  boilers 
-in.  steam  delivery  outlets  connect  with  a  15-in.  header 
rom  which  branches  lead  to  the  turbine  and  auxiliary 
■pparatus.  A  lo-in.  x  6-in.  x  lo-in.  Warren  feed  pump 
<andles  the  boiler  water  supply. 

The  present  generating  unit  consists  of  a  looo-kva  West- 
(ighouse  turbo-alternator  delivering  three-phase,  6o-cycle 
•nerg)'  to  the  busbars  of  the  station  at  4600  volts,  the 
prbine  being  of  the  three-stage  type,  with  a  normal  speed 
jf  3800  r.p.m.  It  operates  on  a  vacuum  of  29  in.  and  the 
<overnor  is  equipped  with  a  motor  control  for  the  purpose 
if  synchronizing  the  machine  more  readily  with  the  in- 
■oming  service  from  Amherst.     The  speed  can  be  varied 


driven  by  a  7S-hp,  440-volt  induction  motor  running  at 
2500  r.p.m.  and  the  other  a  50-kw  turbo-exciter  running 
at  2250  r.p.m.  The  latter  machine  is  equipped  with  fan 
cooling   apparatus   and   the   generator    winding   is   of   the 


Fig.   6 — Transmission   Line  Crossing    River. 

interpole  type.  The  turbine  is  provided  with  a  supply  ol 
air  for  cooling  the  generator  through  a  duct  carried  under 
the  floor  from  an  opening  in  the  north  wall  of  the  building. 
The  turbine  exhausts  into  a  Westinghouse  LeBlanc  con- 
denser located  directly  under  the  unit  in  the  basement. 
The  condenser  is  provided  with  an  8-in.  discharge  line  to 
the  river  and  takes  injection  through  a  lo-in.  line  connect- 
ing with  the  exterior  well  above  mentioned.  For  starting 
the  unit  water  for  injection  can  be  drawn  from  a  tank  lo- 
cated on  the  power-house  roof,  a  6-in.  lead  connecting  with 
the  condenser.  The  condenser  air  pump  is  driven  by  a 
Westinghouse  steam  turbine,  which  is  operated  at  1500 
r.p.m. 

Condensation  from  the  local  steam-heating  system  of  the 
plant,  which  is  served  by  the  boilers  through  a  reducing 
valve,  is  collected  in  a  200-gaI.  tank  in  the  basement  and 

REPRESENTATIVE      CONSTRUCTION      COSTS.      STEEL-TOWER      LINE. 
(8.5    MILES.) 


Fig.  5 — RIver-CrossIng  Tower 


bout  200  r.p.m.  by  the  governor  control,  which  is  operated 
y  a  i/io-hp,  125-volt  Westinghouse  direct-current  motor, 
mergy  for  this  machine  and  for  the  alternator  fields  is 
upplied  by  two  exciters,  one  being  a  50-kw  machine  direct- 


Haulage,  all  line  materials     

Haulage  of  towers  only 

Haulage,  anchors  only 

Setting  anchors 

Excavation 

Stringing  wire 

Tower  assembling. ... 

Tower  erection 

Tower  protection  against  ice 

Total  cost  of  labor  per  tower,  excluding  contractor's 
profit 

Right-of-way !  124.00 

Engineering,  including  preliminary  surveys 16. 10 

Overhead  expenses,  general 21.80 

Cost  of  material  for  line.  $18,212;  per  tower,  $196:  per 

mile,  $2,140.  

Costof  one  river  tower  in  place.  $13  75.  .... 
Total  cost  of  material  and  labor  complete  river  span, 

$3,258.  


$8.90  $97.00 

4.28  46.80 

.16  1.72 

3.38  37.00 

6.91  75.50 

13.25  145.00 

8.20  90.00 

6.10  '       66.60 

8.34  1        98.00 


70.50 


thence  returned  to  the  boilers  via  the  feed  pump  and  heater. 
Other  auxiliaries  located  in  the  basement  include  a  3-in.  x 
2-in.  X  3-in.  duplex  turbine  oil  pump;  a  centrifugal  sump 
pump  driven  by  a  2-hp  motor  controlled  by  float  switch, 
and  two  Kenney  centrifugal  pumps  drawing  water  from 
eight  driven  wells  for  genera!  plant  service,  each  pump 
being  driven  by  a  5-hp,  iio-volt  General  Electric  induction 
motor  running  at  1800  r.p.m.  The  motor  starter  for  the 
roof-tank  service  is  located  on  the  switchboard  gallery  in 
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the  turbine  room  and  mechanically  connected  to  a  float 
switch  in  the  tank.  The  general  service  pumps  are  directly 
piped  to  the  roof  tank.  The  turbine  room  is  served  by  an 
8-ton  Maris  crane  and  a  "Peerless"  hoist  of  the  same 
capacity  is  installed  in  the  transformer  room. 

The    incoming    phase    wires    from    the    Amherst    power 


the  system.  The  transformer  house  is  51  ft.  in  height  anc 
it  is  connected  with  the  bus  structure  in  the  turbine-rooii 
by  cables  run  in  conduit.  The  high-tension  conductor! 
enter  the  substation  from  the  steel  tower  line  with  a  spacing 
of  48  in.  apart  on  centers.  The  substation  is  separatee 
from  the  generating  plant  by  fireproof  doors  and  the  secont 
floor  is  reached  by  an  iron  stairway. 

The  sVvitchboard  is  located  on  a  reinforced  concret< 
gallery  and  contains  sixteen  panels  controlling  the  varioui 
machines,   high   and  medium   tension   switches.     The  usua 


Fig.  7 — 66,000-Volt  Entrance   Bracket. 

system  are  brought  into  the  substation  through  36-in.  Akron 
pipe  bushings  and  after  passing  through  disconnecting  knife 
switches  and  choke  coils  the  leads  terminate  in  three  66,000- 
voll  solenoid-operated  oil  switches  located  on  the  second 
floor  of  the  substation.  From  this  point  the  leads  drop  to 
the  high-tension  terminals  of  three  500-kw  Westinghouse 
transformers  of  the  water-cooled  type,  located  on  the 
ground  floor  of  the  building.  These  reduce  the  potential 
from  22,000  volts  to  4600  volts  and  deliver  energy  to  a 
busbar  installation  in  the  turbine  room  which  is  arranged 
to  permit  the  separate  operation  of  the  steam  and  hydro- 
electric service  if  desired,  although  normally  the  two  serv- 
ices are  handled  in  multiple.     The  switchboard  is  mounted 


Fig.  8 — Standard  Type  of  Tower. 

10  ft.  above  the  floor  of  the  turbine  room.  It  is  of  the 
remote-control  type,  energy  being  supplied  for  the  opera- 
tion of  solenoid  oil  switches  by  the  turbine  exciter  units. 
The  height  of  the  turbine  room  is  28  ft.  and  in  the  section 
directly  below  the  switchboard  are  located  the  oil  switches 
controlling  the  4600-volt  distribution   and   bus  circuits  of 


Fig.  9 — Conductor  Attachment  at   River-Crossing  Tower. 

power-factor  indicator,  frequency  indicator,  voltmeter,  an 
meter,  regulating  and  recording  equipment  is  installed.  , 
bus-junction  panel  is  provided  which  enables  the  steai 
and  hydroelectric  services  to  be  paralleled  after  the  usu: 
synchronizing.  Each  feeder  panel  is  equipped  with  a 
ammeter  induction  wattmeter  and  overload  relay  connectir 
with  the  4600-volt  oil  switches  on  the  floor  below.  Tl 
switchboard  is  lighted  effectively  by  eleven  i6-cp  incai 
descent  lamps  mounted  in  a  horizontal  tin-lined  reflect( 
hung  by  wrought-iron  pipe  about  10  ft.  above  the  gallei 
floor.  House  lighting  and  small  motor  service  is  suppiii 
through  three  5-kw  transformers  distributing  energy  fro 
a  cabinet  situated  on  the  switchboard  gallery  near  tl 
operating  desk.  By  means  of  a  double-throw  switch  tl 
house  lighting  can  be  thrown  upon  either  direct  or  alte 
nating-current  service  at  1 10  volts,  providing  an  eme 
gency  means  of  illumination  in  case  of  trouble  on  t 
alternating-current  systems. 

The  West  Boylston  textile  mills  are  the  largest  co 
sumers  of  the  company's  service  at  present,  but  it  is  a 
ticipated  that  a  substantial  increase  in  the  amount  of  man 
facturing  in  the  vicinity  of  Easthampton  will  result  frc 
the  introduction  of  the  company's  power.  The  Eastharr 
ton  company  distributes  energy  in  the  community  with 
radius  of  the  station,  and  the  large  textile  mills  above  m< 
tioned  will  shortly  double  their  capacity. 

The  accompanying  selected  cost  data  have  been  obtain 
through  the  courtesy  of  the  engineers  in  charge  of  t 
design  and  installation  of  the  high-tension  line. 


TEST  ON  GROUNDS  IN  IOWA  SOILS. 


The  accompanying  table  gives  results  reported  on  ■ 
resistance  of  different  types  of  grounds  and  ground  pla " 
by  the  committee  on  "grounded  secondaries"  of  the  lo  > 
Electrical  Association  at  its  recent  convention  at  Dav  • 
port.  The  tests  at  Ames  were  carried  on  under  e 
supervision  of  Professor  Fish,  of  the  department  of  e)  - 
trical  engineering,  Iowa  State  College,  while  those  't 
Iowa  City  were  under  the  supervision  of  Professor  F(  1. 
of  the  department  of  electrical  engineering,  Iowa  State  l'- 
versity.  The  committee,  which  has  been  in  existence  s'- 
eral  years,  made  a  report  at  the  1910  convention.  Part'f 
the  grounds  reported  upon  under  the  tests  at  Ames  w '« 
measured  last  year.  The  resistance  this  year  of  tl,;' 
grounds  as  compared  to  a  year  ago  is  given  in  the  t;le 
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puted  below  in  the  column  which  is  headed  "Relative  to 
Lt  Year." 

1  its  report  the  committee  called  attention  to  the  fact 
th  the  grounds  at  Ames  were  constantly  moist,  while  tliose 
aiowa  City  were  on  top  of  a  hill  where  the  moisture  was 
le  constant.  This  accounts  for  the  difference  in  results. 
T-  grounds  at  Ames  were  in  black  soil,  where  water  was 
ftnd  5  ft.  below  the  surface  at  the  driest  time  of  the 
yir.  Tests  at  certain  grounds  were  discontinued  because 
th  results  were  so  variable  that  it  was  not  considered 
wth  while  to  continue  the  test.  The  Garton-Daniels 
giund  in  charcoal,  which  is  practically  the  same  as  an 
•f  plate,  was  discontinued  because  its  resistance  had 
-od  so  much  in  the  first  year  that  it  was  difficult  to 

■  with  the  regular  instruments  used. 

committee  noted  that  there  is  more  variation  be- 
na.ximum  and  minimum  resistance  at  different  sca- 
the charcoal  grounds  than  in  earth,  and  also  noted 

■  if  the  resistances  are  higher  than  last  year.  There 
-  increase  of  resistance  in  the  grounds  in  earth  than 

T.\BLE    OF    GROUND    RESIST.\NCES. 
Sl'MUARY    OF    KESULTS    AT    AMES,    ZA. 


HYDROELECTRIC   STATION    AT    CLINTON,    MASS. 
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SUlillAKY   OF  lESULTS  AT  IOWA  CITY,   lA 
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»n  larcoal.    The  grounds  using  copper  plates  show  higher 
reliance  than  grounds  of  iron  plates. 

ofessor  Ford,  of  Iowa  Citj'.  in  commenting  on  the 
tes,  said  that  the  results  upset  all  previous  ideas  about  the 
sniriority  of  grounds  in  coke  and  charcoal,  and  other 
"IV  expensive  grounds.  The  simplest  and  cheapest 
grinds  of  old  iron  pipe  show  up  better  than  the  more 
e-x)nsive  types.  He  thought  the  reason  for  the  failure  of 
Col  and  charcoal  to  show  good  results  was  the  fact 
tha  they  are  not  pulverized  as  finely  as  earth.  There- 
for they  do  not  retain  moisture  as  well  as  earth,  and  it 
'S  le  moisture-retaining  qualitities  of  the  material  sur- 
roiding  a  ground  that  determine  its  constancy.  He  gave 
theollowing  results  of  a  test  he  had  made  on  the  relative 
restance  measured  between  two  plates  buried  in  different 
kin;  of  material  in  a  vessel  filled  with  water  up  to  the 
lev'  of  the  top  of  the  material:  Gravel,  1800  ohms:  water 
u  '^'*'  ^^*°  ohms:.sand,  1000  ohms:  black  loam,  517 
ohT,:  charcoal.  680  ohms.  These  tests  showed  the  influ- 
eric  of  the  size  of  particles  on  resistance  and  the  fact  that 
the  esistance  depends  on  the  moisture. 


Municipal    Plant  at    the    Wachusett    Reservoir    Dam, 

Energy  from  Which  Is  Sold  to  the  Connecticut 

River  Transmission  Company. 

BY  the  closing  of  a  switch  at  the  power  plant  at  the 
dam  of  the  Wachusett  reservoir  at  Clinton,  Mass.,  by 
an  agent  of  the  Metropolitan  Water  &  Sewerage 
Board  on  Aug.  10,  1911,  the  State  of  Massachusetts  en- 
tered on  the  sale  of  electrical  energy  for  commercial 
uses.  This  is  said  to  be  the  first  instance  of  a  public 
water  supply  being  used  for  the  development  of  electric 
energy  to  be  sold  commercially.  The  event  was  made 
possible  by  a  legislative  act  of  1895,  which  gave  the  board 
authority  to  utilize  the  fall  of  water  at  any  dam  under 
its  charge  for  the  production  of  power  or  electricity  and 
to  transmit  such  power  or  electricity  by  pipes,  wires  or 
other  suitable  means,  and  sell  the  same,  or  the  right  to 
use  such  water,  by  written  or  other  contracts,  for  a  term 
not  exceeding  fifteen  years. 

In  the  present  case  the  Water  Board  has  entered  into  a 
five-year  contract  to  supply  the  energy  that  is  generated 
at  the  Wachusett  dam  to  the  Connecticut  River  Transmis- 
sion Company,  of  Brattleboro,  Vt.  It  is  probable  that 
most  of  the  energy  will  be  used  by  the  Lancaster  mills  at 
Clinton,  to  which  it  has  been  resold  by  the  transmission 
company.  The  energy  will  be  paid  for  at  the  rate  of  5.3 
mills  per  kw-hour. 

The  Metropolitan  Water  Board  will  draw  daily  about 
100,000,000  gal.  from  the  Wachusett  reservoir  for  the  sup- 
ply of  the*metropolitan  district.  This  water  has  a  fall  of 
about  90  ft.  at  the  dam.  The  Legislature  of  1908  made  an 
appropriation  of  $115,000  for  the  installation  of  a  power 
plant  and  last  December  the  board  entered  into  a  contract 
with  the  S.  Morgan  Smith  Company,  of  York,  Pa.,  for 
the  construction  of  the  plant,  the  price  being  $71,500,  and 
the  work  was  begun  in  February  of  this  year.  The  plant  is 
installed  in  the  granite  gate  house  and  consists  of  four 
turbine  units  of  the  spiral-case,  horizontal-shaft  tvpe,  di- 
rect-connected to  looo-kva,  60-cycle,  three-phase  genera- 
tors. Each  turbine  takes  its  supply  of  water  from  a  ver- 
tical pipe  having  an  outlet  4  ft.  in  diameter.  The  outlet 
area  of  the  draft  tube  measured  at  right  angles  to  its  axis 


Fig.    1  —  Dam    and   Power   Plant. 

is  38K'  sq.  ft.  The  size  of  each  turbine  unit  is  such  that 
when  the  wicket  gates  are  fully  open  and  the  speed  is  400 
r.p.m.  the  discharge  under  a  head  of  90  ft.  is  between 
160  cu.  ft.  and  170  cu.  ft.  per  second.  The  gates  are  of 
the  wicket  pattern,  made  of  steel  forgings,  with  gate  and 
spindle  in  one  piece.     The  mechanisms   for  opening  and 
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closing  the  gates  are  on  the  outside  of  the  spiral  cases. 
Each  unit  is  equipped  with  a  governor  of  the  relay  type 
made  by  the  Lombard  Governor  Company  and  the  gov- 
ernors are  fitted  with  a  remote  controlling  device  operating 
on  60-cycle  alternating-current  energy  from  the  station 
switchboard.  In  addition  to  the  four  main  Westinghouse 
generators  there  are  two  auxiliary  direct-current  genera- 
tors to  be  used  as  exciters,  connected  to  two  turbines,  one 


be  held  in  reserve  as  an  auxiliary  should  repairs  be  needi 
The  Wachusett  reservoir  contains  when  full  abc 
65,000,000,000  gal.  of  water  and  has  a  surface  of  41 
acres.  The  main  dam  is  850  ft.  between  terminal  stri 
tures.  It  is  185  ft.  thick  at  the  bottom  and  25  ft.  thi 
at  the  top  and  has  a  maximum  height  above  rock  founc 
tion  of  207  ft.  The  water  is  129  ft.  deep.  The  dam  a 
reservoi'  cost  the  State  $11,000,000  and  required  ten  ye; 
to  complete.  The  basin  formerly  contained  a  popuk 
village,  mills,  schoolhouses  and  churches. 


Fig.    2 — Interior   of    Power    Plant. 

of  90  hp,  the  other  of  no  hp.  The  completed  plant  is 
designed  to  deliver  three-phase,  60-cycle  energy  at  a  nomi- 
nal pressure  of  13,800  volts. 

The  Connecticut  River  Transmission  Company,  to  which 
the  energy  is  supplied,  has  a  substation  at  the  Lancaster 
mills,  Yi  mile  from  the  dam,  and  the  energy  hitherto  sup- 
plied the  mills  was  brought  over  its  high-tension  line  from 
Vermont.  There  are  connected  to  the  lines  two  frequency 
chargers,  each  of  about  2000-kw  rating.  The  new  plant  is 
designed  to  operate  in  parallel  with 
the  plants  of  the  Connecticut  River 
Company. 

There  are  three  25-kw  air-cooled, 
oil-insulated  transformers  in  the  sta- 
tion so  connected  that  polyphase  en- 
ergy will  be  available  in  the  station 
whether  the  plant  of  the  board  is 
operating  or  not.  The  secondary 
terminals  are  connected  to  the 
three-phase  bus  on  the  service  panel. 
The  connection  with  the  high-ten- 
sion bus  is  made  through  fuses  on 
the  station  side  of  the  main  meter. 

Each  of  the  two  transmission 
lines  is  provided  with  electrolytic 
lightning  arresters  installed  in  a 
concrete  lightning-arrester  house  at 
the  end  of  the  underground  cables. 

Mr.  Dexter  Brackett  is  chief  en- 
gineer of  the  Metropolitan  Water 
Works  and  Mr.  E.  R.  B.  Allardice, 
local  works  superintendent,  to  whom 
the  Electrical  World  is  indebted  for 
the  interior  views  reproduced,  has 
charge  of  the  plant.  Mr.  B.  C. 
Thayer  is  electrician.  Prof.  W.  L. 
Puffer   acted   as   consulting   electri-  "^'9 

cal  engineer  for  the  installation. 

In  order  to  adjust  matters  of  taxation  by  the  town  of 
Clinton,  in  which  the  plant  is  located,  the  Legislature  of 
1909  passed  special  legislation  which  fixes  the  value  of  the 
works  at  $125,000,  on  which  the  town  may  levy  its  tax. 

On  the  first  day  of  its  operation,  Aug.  10,  only  one  unit 
of  the  plant  was  operated,  but  a  second  unit  was  put  in 
operation  on  the  following  day  and  before  the  end  of  the 
month  the  third  unit  will  be  used.     The   fourth  unit  is  to 


A     STEAM-PLANT    TRANSMISSION     SYSTEM    F( 
HARRISON  COUNTY,  lA.,  AND  WASH- 
INGTON COUNTY,  NEB. 

By   W.   a.   Trussell. 

THE  old  central  station  in  small  towns,  operated  sinj 
seems  to  be  losing  ground  in  favor  of  the  transii 
sioii  system  supplying  service  to  a  half  dozen 
more  towns.  The  latter  system,  moreover,  appears  to 
the  only  means  whereby  certain  territory  with  small  po 
lation  may  be  profitably  served. 

In  1909  the  Bullock  Public  Service  Company  bought 
old  electric-light  plant  at  Missouri  Valley,  la.,  3800  pi 
lation,  and  also  the  plant  at  Blair,  Neb.,  3500  populat 
15  miles  distant:  later  the  plant  at  Logan,  la.,  ; 
population,  and  9  miles  from  Missouri  Valley,  was  j 
chased.  Because  of  the  small  size  of  the  towns  and 
adverse  conditions  under  which  the  older  central  stat 
were  operated,  these  plants  had  never  made  any  m( 
for  their  owners.  They  have  now  been  replaced  b 
modernly  equipped  central  generating  plant. 

.\    625-kva    turbo-alternator    has    just    been    installei 


Missouri  \"alley.  and  16.500-volt  transmission  Hues  bi  ' 
Logan  and  Blair,  with  a  2-mile  branch  from  the  1|*" 
line  to  Magnolia,  la.,  300  population.  A  number  of  ''f' 
prising  farmers  who  had  been  operating  a  gasoline  »" 
built  a  2-mile  line  to  connect  with  the  2300-volt  loc;  dis- 
tribution in  Missouri  Valley  and  are  now  enjoying  r  .»»« 
twenty-four-hour  service.  Other  towns  in  the  teiiofy 
will  have  service  as  soon  as  arrangements  can  be  m  «■■ 
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At  Missouri  Valley  2300-volt.  three-phase  service  is 
\id  for  the  local  distribution,  and  at  Blair  and  Logan 
150  volts.  Owing  to  the  small  size  of  Magnolia,  voltage 
i  stepped  down  from  16.500  to  230-115  volts,  three-wire, 
jr  local  distribution.  On  Sundays  the  old  Blair  plant  is 
la  and  carries  the  load  tor  the  entire  .system.     This  keeps 


Fig.   2 — Span   Over   Missouri    River   at    Blair,   Neb. 

tl    Blair  plant   in   order   for   emergencies   and  gives   time 

t<clean  boilers  or  make  repairs  at  Missouri  Valley. 

»ne  of  the  interesting  features  of  this  installation,  from 

engineering  standpoint,  is  the  crossing  of  the  transmis- 

^s  1  line  over  the  Missouri  River  near  Blair,  Neb.     As  the 

Iti'n  is  2}^  miles  from  the  river  and  it  is  intended  to  serve 

|oer  towns  near  Blair,  the  main  line  of  16,500  volts,  three 

se,  was  carried  across  the  river  to  that  town. 

wo  loo-ft.  steel  towers  were  used  at  the  river.     They 

■f  bought   with   holes   punched   and   sections   numbered. 

were  built  up  on  the  concrete  foundations.     The  towers 

-'o  ft.  square  at  the  base,  tapering  to  a  double  A  at  the 

10  ft.  wide.     A  lo-in.  x  12-in.  x  lo-ft    oak  cross-arm  is 


Ciuy  cables  of  jj-iii.  messenger  are  fastened  to  the  othei 
side  of  the  break  insulators,  and  passing  over  the  cross- 
arm  are  anchored  in  concrete  set  in  the  ground  200  ft. 
back  from  the  towers.  This  construction  leaves  very  little 
strain  on  the  towers,  except  the  holding  weight  of  the 
guys  and  span  cables.  A  large  factor  of  safety  has  been 
provided  for  all  strains. 

Extra  heavy  windmill-type  towers  were  used  at  all  rail- 
road crossings,  and  30-ft.  white  cedar  poles  were  set  for 
country  lines. 

The  turbo-alternator,  switchboards,  transformers  and 
aluminum  cell  lightning  arresters  were  made  by  the  West- 
inghouse  Company.  The  river  towers  were  built  and  the 
switchboards  and  all  high-tension  apparatus  were  installed 
under  the  direction  of  Mr.  W.  A.  Trussell,  of  St.  Charles, 
Mo.  Mr,  E.  A.  Bullock,  Omaha,  Neb.,  is  president  and 
general  manager  of  the  Bullock  Public  Service  Company. 


A  SEMI-GRAPHICAL  METHOD  FOR  DETERMINING 

THE  REGULATION  OF  TRANSFORMERS 

AND  TRANSMISSION  LINES. 


By  H.  Bewl.w. 

THE  simplest  method,  theoretically,  of  calculating  the 
regulation  of  any  inductive  circuit  is  doubtless  the 
one  involving  the  use  of  the  circle  diagram.  While 
this  method  is  all  that  could  be  desired  theoretically,  and 
is  satisfactory  for  some  purposes,  like  all  graphical  meth- 
ods it  is  accurate  in  practice  only  when  the  various  quan- 
tities involved  in  the  construction  are  of  similar  magnitude. 
This,  unfortunately,  is  a  condition  seldom  if  ever  found  in 
practical   work   of   the   kind   under   consideration. 

To  obtain  satisfactorily  accurate  results  when  consider- 
ing the  regulation  of  large  modern  transformers,  a  diagram 
having  a  radius  of  50  in.  to  100  in.  is  necessary.  The  draw- 
ing instruments  for  diagrams  of  this  size  require  two  men 
to  handle  them  and  are,  at  best,  very  cumbersome. 

The  problem  as  applied  to  transmission  lines  has  been 
solved  by  the  use  of  a  table  of  factors'  for  various  fre- 
quencies, wire  sizes  and  angles  of  lag.  These  factors  may 
be  found  in  the  Electrical  World,  Vol.  46,  in  an  article 
on  "Regulation  and  Efficiency  of  Transmission  Lines  "  bv 
Dr.  Harold  Pender.  '       ' 

Having  a  large  number  of  problems  involving  inductive 
circuits,  the  writer  worked  out  the  following  method  which 
will  be  found  simple,  convenient  and  sufficiently  accurate 
tor  all  practical  purposes.  The  error  in  the  first  result  is 
appreciable  only  under  conditions  of  verv   large  drop  and 
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and    Break    Insula 
16.500   Volts. 


Line   of         Method    of    Dete 


Regulation    of    Transfor 
mission    Lines. 


"Xet  Tides' t7J''T"   TJe  towers  are  double-guyed      can   easily   be   eliminated   by   again    substituting   the   value 
' -iiree  siaes  to  concrete   anchors   with   io-m,   sT-TkaniyrH       f«,.„j   1 ..u.  c— . ....i..-        ...  . 


"1  three  sides  to  concrete  anchors  w  ith   Jg-in.  galvanized 
"isenger  cable. 

he  three  cables  over  the  river  are  spaced  4  ft.  apart 
«othe  1200- ft.  span  and  have  30-ft.  sag.  These  cables 
ar  seven-strand,  ^-in.  steel,  with  a  heavy  copper  jacket. 
3'"  are  fastened  to  double-break  insulators  at  the  tow-ers. 


found  by  the  first  calculation   in    the    equation 
obtaining  a  second  approximation. 

,„■',-  '■■"y.""lPl?'f  <^''l<^  Kjving  the  physical  and  electrical  constants  of 
wire  and  the  inductance  of  transmission  lines  for  the  various  standard 
spacin^s  will  be  found  in   the  ".Standard  Handhook  for  Electrical   Enp- 
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In  the  accompanying  illustration  let 

OEx  be  the  delivered  voltage; 

AEx  be  the  generated  voltage; 

OC  be  the  IR  drop  ; 

OB  be  the  IX  drop,  and 

OA  be  the  IZ  drop. 

The  power-factor  of  the  receiving  circuit  is  the  cosine 
of  angle  lOEj.  which  is  the  angle  of  lead  of  the  emf. 
Draw  AD  perpendicular  to  OEx  and  with  Ex  as  a  center 
draw  an  arc  through  A  intersecting  OEx  prolonged  at  D,. 
The  triangle  ExOA  is  the  familiar  triangle  of  pressures. 
As  ADEx  is  a  right  angle 

IEJ  =  ExD'  -\-  AD'  ( I ) 

_        AE^^E^,      _        _ 

ExD'-  +  AD'-  =  ExD;-  =  ExD''  +  DD^-  +2  E^D  X  -DD,     ( 2 ) 

DD^='Ab'^{2EJD  +  DD;)  (3) 

As  DD^  is  generally  very  small  compared  to  2  ExD  it  may 

be  dropped  from  the  fraction  (3)  without  great  error,  and 

DD,  =  AD'-^2ExD  (3A) 

If  DD,.  AT)  and  OD  are  expressed  in  per  cent  of  ExO 
then 

DD^  =  AIP-^{  200  + 2OD}  (3B) 

In  using  this  method  the  drops,  OC  and  OB.  are  laid  off 
on  cross-section  paper  to  a  suitable  scale  and  point  A  is 
thereby  located.  Draw  an  arc  having  a  radius  of  100  arbi- 
trary units  and  with  O  as  a  center  for  a  power-factor  circle 
Draw  OD  for  any  desired  power-factor  and  erect  AD  per- 
pendicular to  OD.  Measure  AD  and  OD  and,  by  formula 
(3A)  or  (3B),  calculate  DD^.  This  first  approximation  is 
usually  sufficiently  exact,  but  if  the  value  of  AD  is  large 
or  great  accuracy  is  necessary  a  second  value  may  be 
obtained  by  substituting  in  equation  (3)  the  value  of  Z)D, 
found  by  equation  (3A). 

The  accuracy  of  the  method  when  the  graphical  work  is 
done  to  a  convenient  scale  may  be  shown  by  solving  Case  i 
in  the  Electrical  IVorld  article  mentioned  above,  using  a 
sheet  of  8-in.  x  lo-in.  cross-section  paper,  a  5-in.  compass 
and  a  lo-in.  slide  rule  for  all  calculations. 

Data. — Three-phase,  three-wire  balanced  system. 

Power  delivered,  kw,  500. 

Voltage  delivered  (between  wires),   10,000. 

Power-factor,  per  cent,  80. 

Resistance  (one  wire),  ohms,  18.72. 

Reactance  (one  wire),  ohms,  1.078. 

Calculations. 

500,000 
Current  per  wire,  amp,  j^  =30.1  amp. 

10,000  X  0-8  X  V3 

T-    f  ,       •  •  ,      10,000  „ 

Emf,  neutral  pomt  to  any  wire,  volts.     — -   =  5780. 

V3 
Per  cent  IR  =  3^1  X  18.72        ^^^  ^  ^^ 
5780 

Per  cent  IX   =  3A1>1M7?  y  100  =  0.673. 
5780         ^  ^^ 

Per    cent   AD  =  6.S;    OD  =  g.77;  DD,    by    (3B)  =0.192; 
OD,  =  0D  +  DD,  =  9.96. 

The  correct  regulation  as  given  in  the  article  is  9.92  per 
cent,  and  hence  the  error  in  the  drop  is  0.4  per  cent.  This 
error  is  well  within  the  limits  of  error  of  the  slide  rule  and 
the  graphical  work  and  the  allowable  error  in  practical  cal- 
culations of  this  nature. 

The  error  due  to  dropping  DD,  from  equation  (3)  is  very 
small  for  diagrams  of  the  usual  proportions.  The  follow- 
ing table  gives  the  amount  of  this  error  in  terms  of  ExD 
for  various  values  of  AD. 


AD/ ExD. 


Error 

Equation  (3A), 
4-0.000013 
-I-  0.0002 
+  0.003 
+  0.04 


Error 

Second  Appro.\imatio 

—  0.000002 

—  0,0001 
-  0.0042 


From  the  above  table  it  will  be  seen  that  a  second  a 

.r.  ExD 

proximation  is  necessary  only  when  AD  >  ;  in  e 

4 


treme  cases  where  AD  > 
sometimes  be  desirable. 


ExD 


a  third  approximation  m: 


VARIATION    OF    RESISTANCE    WITH    TEMPER/ 
JURE  SHOWN  BY  NERNST  GLOWER. 


By  Albert  A.  Somerville. 

THE  Nernst  lamp  is  the  development  of  Prof.  Walth 
Nernst,  of  Gottingen  University,  who  produced  t 
glower  which  bears  his  name  while  investigati 
certain  substances,  such  as  thorium,  cerium,  zirconiu 
erbium,  tythrium  and  glucinum,  used  in  the  Welsba^ 
mantle.  Among  these  Dr.  Nernst  experimented  with  ma 
nesium  oxide  mixed  with  porcelain,  which,  while  an  ins 
lator  when  cold,  he  found  to  be  a  good  electrolytic  condi 
tor  when  hot.  The  present  Nernst  glowers  or  filaments  a 
made  from  kaolin. 

Owing  to  the  high  resistance  of  the  glower  when  co 
the  lamp  is  started  by  heating  the  glower  with  a  match 
by  means  of  an  automatic  electric  heater.  This  elect 
heater  is  cut  out  of  circuit  by  an  electromagnet  as  soon 
the  glower  begins  to  conduct.  The  glower  resistance  c 
creases  rapidly  as  its  temperature  increases,  so  a  ballast 
balancing  resistance  having  a  large  positive  temperati 
coefficient  of  resistance  must  be  used  in  series  with  it.  T 
ballast  usually  consists  of  an  iron  wire,  sealed  in  glass 
prevent  its  oxidation  and  surrounded  by  hydrogen  to  C( 
duct  heat  away  more  rapidly. 

Since  the  glower  in  operation  is  intrinsically  very  brij 
it  must  usually  be  inclosed  in  a  ground-glass  shade  wl 
used  as  a  light  source  for  interior  illumination.  This  hi 
intensity  also  permits  its  use  as  a  point  source  of  light 
be  reflected  from  the  moving  mirror  of  a  galvanomet 
giving  an  excellent  mark  on  a  scale  or  screen. 

On  account  of  the  electrolytic  nature  of  the  conduct 
occurring  in  the  glowers  they  are  used  generally  on  alt 
nating-current  lines  and  last  longer  under  this  condit 
than  when  on  a  direct-current  line.     The  platinum  hea 
is    also    gradually    destroyed  due   to   vaporization  of 
platinum  below  its  melting  point,  but  the  iron  ballast  r 
last  for  years.     The  watts  consumption  per  candle-po' 
varies  with  the  number  of  filaments  in  parallel,  due  to 
mutual  heating  effect  of  one  filament  upon  the  other, 
radiation  varying  as  the  fourth  power  of  the  absolute  t' 
perature. 

The  usual  form  in  which  these  filaments  are  put  on 
market  is  that  of  comparatively  short,  thick  rods  which  ' 
connected  in  multiple  to  make  up  the  required  candle-po  '• 
of  the  unit.    Each  rod  or  filament  is  about  13  mm  in  ler  'i 
and  I  mm  in  diameter.     In  the  present  series  of  tests,  h 
ever,  most  of  the  measurements  were  made  by  using 
single-glower  filaments  connected  in  series,  the  resist; 
of  the  pair  being,  of  course,  four  times  that  of  the  s  ■' 
units  connected  in  parallel.     The  resistance  was  measi  (i 
by   means   of  a   dial   bridge,   no   dummy   leads   being  1 » 
since  the  resistance  of  the  lead  wires  could  easily  be  ig- 
lected  in  comparison  with  that  of  the  filament  itself.     ^' 
greatest  source  of  possible  error  was  due  to  thermal  e  s. 
for  the  thermal  emf  set  up  between  a  Nernst  filament  w 
a  platinum  wire  connected  to  it  is  larger  than  that  ^o""  '>^ 
other   two    elements   or    alloys   known    to   the   writer.    >>' 
connecting  in  series  the  glowers  lying  parallel  with    ch 
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iher,  however,  their  terminals  could  be  brought  to  within 
Inmost  I  mm  distance  and  thus  to  almost  exactly  the  same 
■inperature,  unless  the  temperature  gradient  was  quite 
irge,  which  could  be  prevented  by  inclosing  the  glowers 
1  a  suitable  furnace.  Thermal  emfs  were  thus  neutral- 
;cd  or  reduced  practically  to  zero,  for  the  arrangement 
sed  gpve  four  junctions,  with  the  emfs  set  up  in  adjacent 
jints  neutralizing  each  other  in  case  the  two  ends,  about 
3  mm  apart,  were  not  quite  at  the  same  temperature.  The 
lowers  could  be  insulated  either  by  suspending  the  whole 
pecimeVi  in  the  air  or  by  placing  a  strip  of  mica  between 
le  lead  wires,  mica  being  the  only  substance  known  to  the 
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Fig.   1 — Resistance    Between  400  and  700   Deg.    Cent. 

r  that  does  not  become  a  conductor  at  temperatures 
100  deg.  C.  or  higher. 
;  The  heating  was  done  in  a  iio-volt  direct-current  elec- 
jical  resistance  furnace  which  could  be  readily  controlled 
/  means  of  a  rheostat.  The  furnace,  which  takes  a 
iBximum  current  of  12  amp  at  no  volts,  is  similar  to  one 
ircady  described  in  the  Physical  Review,  September,  1910, 
|id  in  the  Electrical  IVorld,  Nov.  17,  1910. 
,As  there  was  no  difficulty  due  to  oxidation  or  danger  of 
it  specimen  melting  at  the  temperature  attainable  in  such 
.furnace,  the  principal  points  to  be  observed  after  mount- 
,g  the   specimen,   in   good   condition,   horizontally    in   the 

bular  furnace  were  to  measure  its  resistance  frequently. 
ieanwhile  gradually  increasing  the  temperature  of  the 
^mace  and  measuring  this  temperature  at  the  same  time 
^at  resistance  readings  were  being  taken.  Usually  the 
jmperature  could  be  run  up  to  a  maximum  in  about  three 
purs'  time. 

.\  platinum  resistance  thermometer  was  used  to  deter- 
jine  temperatures  up  to  about  1000  deg.  C,  while  a  plati- 
jim  platinum-rhodium  thernio-junction  was  employed  be- 
i)nd  the  range  of  the  platinum  thermometer.  The  resist- 
fce  thermometer  was  connected  to  a  Callendar  automatic 
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Fig.  2— Resistance   Between  500  and  1100   Deg.   Cent. 

tnperature  recorder  and  so  gave  a  temperature-time 
T'.ord  of  the  first  part  of  the  run.  As  it  was  not  advisable 
'.use  the  resistance  thermometer  much  above  looo  deg. 
^  the  latter  was  taken  from  the  furnace  when  this  tem- 
P  ature  was  reached,  and  the  run  continued  without  inter- 


ruption. Temperatures  above  this  were  read  by  means  of 
a  potentiometer  and  the  thermocouple,  one  junction  of 
which  had  been  in  the  furnace  during  the  entire  time  the 
furnace  had  been  heating.  An  excellent  calibration  was 
obtained  on  the  resistance  thermometer  and  a  fairly  good 
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one  was  secured  for  the  thermocouple.  The  actual  tem- 
peratures were  then  computed,  and  the  resistance  of  the 
Nernst  filament  was  plotted  against  temperature,  as  shown 
in  the  accompanying  curves. 

The  upper  limit  of  the  Wheatstone  bridge  was  io,ooo,ooo 
ohms,  so  that  this  value  was  the  first  resistance  measured, 
as  shown  in  Fig.  i ,  the  temperature  being  about  390  deg. 
C,  as  nearly  as  could  be  determined.  The  resistance  then 
drops  very  rapidly  with  increase  in  temperature,  decreas- 
ing about  9,000,000  ohms  in  100  deg.  rise  in  temperature. 
Using  a  scale,  which  is  necessary  to  show  the  first  part  of 
the  curve  to  advantage,  that  part  of  the  curve  above  700 
deg.  is  of  little  or  no  value,  as  it  appears  to  be  simply  paral- 
lel to  the  X  or  temperature  axis. 

In  Fig.  2  a  second  curve  has  been  prepared,  plotting  re- 
sistance on  a  scale  ten  times  as  large  as  in  Fig.  i.  and  dis- 
carding the  upper  part  of  the  curve  above  1,000,000  ohms. 
In  Fig.  3  the  scale  of  the  resistance  axis  is  again  expanded 
to  ten  times  that  in  Fig.  2,  and,  finally,  in  Fig.  4  the  same 
axis  is  once  more  magnified  until  it  reaches  a  scale  1000 
times  as  great  as  in  Fig.  i,  the  scales  of  the  temperature 
axes  meanwhile  remaining  the  same  for  all  the  curves.  The 
smoothness  of  the  curves  indicates  the  accuracy  with  which 
tlie  work  can  be  done. 

The  resistance  of  two  filaments  in  parallel  on  a  no-volt 
circuit  is  about  100  ohms  measured  by  the  fall-of-potential 
method.     The  resistance  of  the  same  two   filaments  con- 
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nected  in  series  would  be  about  400  ohms,  but  without 
knowledge  of  the  temperature  at  which  they  operate  the 
curve  beyond  that  shown  in  Fig.  4  can  only  be  conjectured. 
The  experimental  work  herein  reported  was  performed  at 
the  physical  laboratory  of  Cornell  University. 
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By  George  T.   Hanchett. 
The  direct-current  balancer  commonly  consists  of  either 
a  dynamotor  comprising  one   armature   with   two   similar 
windings  and  two  commutators  or  a  motor-generator  con- 
sisting of  two  similar  machines  coupled  together.     The  per- 


the  current  distribution  within  the  system  and  second  t 
voltages  that  obtain.  In  each  case  the  collector  rings  ha 
been  omitted  to  facilitate  simplicity. 

It  is  well  to  consider  first  the  machine  as  one  of  perfe 
efficiency  requiring  no  power  to  supply  its  losses  and  th' 
to  superpose  the  driving  currents  and  the  balance-coil  cii 
rents  in   a  manner  which  will  be  shown   in  the   fnllowin 


Fig.    1 — Three-Wire    Balance 


3 — Current    Distribution    in    Balancer 


missible  output  of  such  a  machine  is  theoretically  the  rat- 
ing of  one  winding,  but  practically  the  armature  drops  and 
brush  contacts  become  determining  elements  before  such 
an  output  is  reached.  The  brush-contact  effect  is  often 
serious:  the  writer  has  noted  cases  where  improvement  in 
brush  contact  has  restored  a  lack  of  voltage  balance  of 
2  per  cent  or  3  per  cent. 

The  three-wire  machine  offers  some  advantages  over 
the  types  commonly  used  for  direct-current  balancer. 
This  machine  consists  of  a  rotary  converter,  single-phase 
or  polyphase,  the  collector  rings  of  which  are  connected 
to  the  terminals  of  an  auto-transformer  balance  coil,  the 
neutral  being  taken  from  the  common  center.  Such  a  ma- 
chine is  shown  in  Fig.  i.  The  mechanical  advantages  of  the 
three-wire  balancer  over  the  two-machine  balancer  may  be 
listed  as  follows:  One  commutator  versus  two,  reduction  of 
brush-contact  trouble,  two  bearings  versus  three  or  four, 
compact  structure,  absence  of  torque  in  shaft  or  couplings. 
These  advantages  are  to  he  considered  seriously  for  the 
reason  that  the  duty  of  the  balancer  is  often  a  long-term 
duty,  for  it  is  frequently  installed  without  reserve  and  must 
run  continuously. 


In  the  position  indicated  in  Fig.  2  the  balance  coil  is  cc 
nected  between  equal  potential  points  on  the  armati 
winding.  In  other  words,  the  alternating  emf  is  in  tl 
instance  zero  and  the  direct  current  from  the  neut: 
passes  through  the  balance  coil,  which  acts  men 
as  a  wire  connector.  It  will  be  observed  that  1 
current  splits  at  the  common  center  and  again  at  the  t 
to  the  armature  winding,  half  going  upward  to  the  pc 
tive  brush  and  half  downward  to  the  negative.  The  upi 
half  of  the  armature  acts  as  a  generator  supplying  1 
extra  5  amp ;  the  lower  half  is  a  motor  supplying  ' 
torque  necessary  to  compensate  for  the  back  drag  on 
upper  half.  The  torques  are  balanced,  there  being  as  m; 
current-carrying  wires  in  one  direction  under  the  no 
pole  as  there  are  in  the  opposite,  and  it  is  curious  to  n 
that  both  positive  and  negative  brushes  of  the  machine 
supplying  current  outward  from  the  winding,  one  to 
load  and  the  other  back  to  the  mains. 

As  the  balancer  requires  current  to  drive  it,  say  I  ai 
the  current  distribution  is  as  shown  in  Fig.  3,  the  genera 
half  of  the  armature  carrying  less  current  than  the  mo 
half  and  the  negative  brush  supplying  less  current  tl 
the  positive.  The  torques  are  now  unbalanced  in  favor 
the  motor  side,  which  causes  the  machine  to  revolve. 


Fig.   2— Current    Distribution    in    Balancer 


Fig.   A — Current   Distribution    in    Balancer 


The  writer  has  found  that  in  spite  of  the  elemental  sim- 
plicity of  this  machine  and  its  prototype,  the  three-wire 
generator,  there  is  much  misconception  as  to  the  action  of 
the  auto-transformer  balance  coil  as  well  as  pronounced 
confusion  in  considering  emfs  and  currents  existing  in  the 
system. 

Referring  to  Fig.  2.  it  is  most  convenient  to  study  first 


the  condition  shown  in  Fig.  4  the  duty  of  supplying  " 
neutral-wire  imbalanced  current  is  deputed  solely  to  '' 
balance  coil,  which  now,  being  between  points  of  opp(  '^ 
potential,  is  on  the  crest  of  its  emf  wave  and  acts  ;  3 
transformer  carrying  5  amp  locally  in  the  u|.er 
half  and  5  amp  locally  through  the  lower  half.  '* 
magnet-carrying    current    is    supplied    from    the    arma  re 
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wicjing  and  shuuld  111  this  case  be  represented  by  an  iii- 
•  cased  lower  current  and  reduced  upper  current,  but  has 
bn  omitted  for  the  sake  of  simplicity.     In  this  position 

'^^ti  armature  winding  carries  only  the  current  necessary 

''■•t'drive  the  armature,  the  torque  current,  it  will  be  ob- 

'    s  ved,  being  half  the  current  carried  in  the  case  of  Fig.  3 

'  'dtributed  through  all  the  windings. 

n  intermediate    positions,   as    for   instance   the   45-deg. 
p  ition,  the  same  current  relations  still  remain.    The  effec- 

--  i:  torque  remains  the  same,  although  it  is  now  accom- 
pihed  by  surplus  of  'motor  conductors"  in  front  of  the 
sith  pole  to  compensate  the  reduced  "motor  conductors" 

_  iifront  of  the  north.  The  emfs  which  produce  these  cur- 
r  ts  are  due  to  a  combination  of  the  emfs  in  the  bai- 
lee coils  and  in  the  armature,  and  it  will  be  observed 
b  those  who  care  to  go  into  the  mathematics  of  the  case 

^  tit  the  sum  of  the  instantaneous  emf  in  the  balance 
cl  and  the  integral  of  the  emfs  of  the  armature 
bween  the  brush  and  the  transformer  tap  to  the  winding 
ii.-qual  to  one-half  the  comnuitator  voltage,  and.  further- 
nri',  this  relation  is  true  whatever  electric  angularity  the 
bance  coil  with  reference  to  the  taps  may  have  with  the 
b^hes. 

"here  exists,  therefore,  the  curious  condition  of  a  con- 
sul direct  current  in  the  balance  coils,  although  the  latter 
is-ubjected  to  alternating  emf,  this  direct  current  being 
a-mately  propelled  by  a  portion  of  the  armature  voltage 
a  bv  the  transformer  action  on  the  balance  coil  itself. 
t  supplanting  the  other  in  perfect  symmetrical  grada- 

t  will  also  be  observed  that  while  the  current  in  the 
^  bance  coil  is  a  constant  load  the  current  in  the  armature 

widings  is  variable,  according  to  whether  the  portion 
r  il;ler  consideration  is  acting  as  a  generator  or  motor.     It 

iiMain  that  in  practice  the  brushes  of  such  a  machine  will 

'<if4 


have  to  be  set  at  the  thetjrclical  commutation  zone,  for 
one  is  commutating  as  a  motor  and  the  other  as  a  gener- 
ator, l-'ortunately  for  the  commutation,  the  armature  reac- 
tions of  the  balance  currents  neutralize  one  another  and 
the  one  disturbing  reaction  is  that  due  to  the  torque  cur- 
rent, which  is  practically  constant  no  matter  what  the  load 
on  the  balancer  may  be  and  is  always  small,  being  merely 
enough  to  spin  the  armature  in  its  bearings  at  the  required 
speed. 

A  further  feature  of  interest  about  this  machine  is  the 
fact  that  the  neutral  cannot  be  shifted  by  changing  the 
connection  on  the  auto-transformer  balancer.  Considering 
the  extreme  case  of  the  neutral  tap  being  transferred  to  the 
end  of  the  balance  coil  and  tapped  to  the  armature  wind- 
ings, the  voltage  would  obviously  rise  from  zero  to  double 
the  normal  half  voltage  in  a  succession  of  pulsating  crests. 
If  the  frequency  were  high  enough  and  the  thermal  inertia 
of  lamp  filaments  great  enough,  practically  no  change  in 
their  brilliancy  w^ould  be  noticed.  .'Vs  the  neutral  tap  is 
moved  down  the  balance  coil  toward  the  center  the  surges 
of  direct  voltage  begin  to  disappear  and  at  center  the 
emf  is  smooth  and  constant,  but  in  no  other  position  is  the 
average  value  inaterially  disturbed. 

The  neutral  voltage  can  be  shifted  to  either  one  side  or 
the  other  only  by  virtue  of  the  IR  "drops"  in  the  winding. 
These  could  be  corrected  very  largely  by  splitting  the  pole 
pieces  on  the  median  line  and  winding  the  split  halves  with 
turns  carrying  current  from  the  neutral  winding,  the  effect 
of  which  would  be  to  strengthen  the  generator  half  of  the 
balancer  and  weaken  the  motor  half.  The  operation  would 
be  automatically  reversed  if  load  were  tliro.,n  to  the  other 
side  of  the  three-wire  system,  thereby  requiring  a  reversal 
of  functions  of  the  two  halves  of  the  armature.  This  de- 
vice has  never  been  employed,  so  far  a?  the  writer  is 
aware. 


Central  Station 

Management,  Policies  and  Commercial   Methods 


INSTALLATION  OF  MOTORS  IN  DENVER. 


."he  Denver  Gas  &  Electric  Light  Company  has  made 
slidard  the  use  of  2200-volt  motors  for  all  sizes  above 
S^hp.  All  such  installations  are  made  with  lead-covered 
c^le  in  conduit  and  protected  at  service  entrance  with  an 
O'.rload  no-voltage-release,  oil-immersed  circuit-breaker, 
Ciering  the  requirements  of  the  National  Electrical  Code 
ai    Denver  electrical  ordinance. 


the  freight  and  packages  that  can  advantageously  be  trans- 
ported by  electric  vehicle.  In  Boston  alone  about  25,000 
tons  of  freight  are  hauled  daily  through  the  streets  for  dis- 
tribution. The  above  figures  indicate  the  great  future  of 
the  commercial  electric  vehicle,  and  should  be  of  particular 
interest  to  central-station  men  owing  to  the  prospect  opened 
for  the  sale  of  electric  power  for  charging  batteries  under 
ideal  load-curve  conditions. 


AKING  BUTTER  TO  ORDER  BY  ELECTRICITY. 


HIGH-TENSION  DISCONNECTING  SWITCHES  IN 
CENTRAL  STATIONS. 


'ne  of  the  customers  of  the  New  York  Edison  Com- 
ply has  a  very  up-to-date  grocery  store  and  has  recently 
ated  to  his  list  of  electrically  driven  appliances  a-  ij/j-hp 
itor  for  driving  a  churn.  His  patrons  purchase  cream 
aihe  store  and  for  a  small. charge  have  it  made  into  butter 
01  the  spot.  The  method  is  not  only  an  excellent  adver- 
ti  ment  for  the  grocer,  but  is  also  instructive  for  the 
cl  dren  and  others  in  the  neighborhood. 


TE   FIELD   FOR   THE    ELECTRIC    COMMERCIAL 
VEHICLE. 

,t  IS  estimated  that  at  least  sixteen  times  as  much  freight 
isiandled  by  wagons  as  by  rail,  and  that  3,000,000  power 
v'icles  would  be  required  in  the  United  States  to  handle 


A  central-station  practice  rapidly  growing  is  to  place  dis- 
connecting switches  in  series  with  the  busbar  side  of  high- 
tension  oil  circuit-breakers  or  switches  so  that  when  it 
becomes  necessary  to  adjust  or  inspect  the  breaker  mechan- 
isms this  can  be  accomplished  without  danger  to  the  opera- 
tor. Another  useful  feature  is  that  should  the  oil  breaker 
prove  defective  or  develop  short-circuits  within  itself  the 
trouble  can  be  localized  by  opening  the  disconnecting 
switches. 

In  station  lightning-arrester  installations  the  use  of  dis- 
connecting switches  is  necessary  if  it  is  desired  to  maintain 
the  arresters  in  operative  condition.  By  locating  the  switch 
between  the  line  and  arrester  section  a  circuit  can  be  opened 
and  the  units,  being  entirely  disconnected,  can  be  safely 
cleaned,  inspected  and  adjusted.  Sectionalizing  of  high- 
tension  busbars  is  also  most  economically  effected  by  loca- 
tion of  disconnecting  switches  in  the  busbar  compartments. 
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Where  the  busbars  are  carried  through  trenches  of  concrete 
or  brickwork  the  switches  can  be  secured  to  the  floor  or 
side  walls,  as  desired. 

In  a  recent  installation  made  by  the  Delta-Star  Electric 
Company,  of  Chicago,  111.,  illustrated  herewith,  the  switches 
are  mounted  directly  in  the  busbars  of  the  heavier  capacity 
circuits  and  on  pipe  framework  for  the  smaller  capacities. 
A  flexibility  of  operation  is  thus  secured  which  is  very 
desirable  and  tends  to  increase  the  continuity  of  service  by 
permitting  instant  localization  of  trouble.  Proper  use  of 
such  sectionalizing  devices  also  insures  a  uniform  workman- 
like construction,  the  importance  of  which  is  obvious. 


HOTEL  PFISTER,  MILWAUKEE,  CHANGES  TO 
CENTRAL-STATION  SERVICE. 

The  Hotel  Pfister,  of  Milwaukee,  which  has  been  the 
scene  of  many  electrical  conventions,  has  discarded  its 
isolated  plant  and  now  obtains  all  its  electrical  energy  from 
the  Milwaukee  Electric  Railway  &  Light  Company  and 
the  Milwaukee  Central  Heating  Company.  The  hotel  is 
located  at  the  corner  of  Wisconsin  and  Jefferson  Streets 


Advertisement    of     Hotel     Pfister    Service. 

and  consists  of  nine  stories,  each  180  ft.  x  117  ft.  in  floor 
dimensions.  The  building,  with  the  servants'  quarters  and 
garage,  contains  2,125,000  cu.  ft.  The  elevator  equipment 
consists  of  two  passenger  elevators,  two  freight  elevators 
and  one  dumb-waiter  rising  the  entire  height  of  the  build- 
ing. These  elevators  are  of  the  hydraulic  type,  operated 
by  steam  pumps. 

The  old  steam  plant  consisted  of  four  return  tubular 
boilers  rated  at  100  ho  each  and  equipped  with  Hawley 
down-draft  furnaces.  The  boilers  were  built  for  loo-lb. 
working  pressure,  but  this  was  reduced  recently  by  order 


of  a  boiler  insurance  company.  The  old  plant  also  includt 
three  i  lo-volt  Thomson-Houston  dynamos  rated  respectiv' 
ly  at  40  kw,  50  kw  and  90  kw,  belted  to  a  jackshaft,  in  tui 
belted  to  two  Allis-Corliss  simple  non-condensing  engiiu 

Steam  heating  is  maintained  by  direct  radiation  su] 
plied  by  a  single-line  gravity  system  of  piping.  Lo\ 
pressure  steam  is  used  for  heating  the  hot  water  u.st 
throughout  the  building  and  high-pressure  steam  is  utilizi 
in  various  parts  of  the  hotel  as  follows:  Kitchens,  40  1 
pressure ;  Turkish  bath,  25  lb.  to  30  lb.  pressure ;  laundr 
cafe  and  bakery,  80  lb.  pressure.  This  steam  was  take 
directly  from  the  boilers. 

In  replacing  a  private  plant  with  central-station  servic 
and  especially  where  hydraulic  elevators  are  installed,  tv 
serious  problems  arise.  The  first  of  these  is  the  extensi- 
use  of  steam  for  many  purposes,  and  the  second  the  oper 
tion  of  the  elevators.  In  Milwaukee  the  central-static 
company  also  supplies  steam  in  the  business  district  throuj 
an  allied  company,  and  so  the  question  of  steam  supply 
this  instance  was  met  by  connecting  the  customer's  i 
stallation  to  the  company's  steam  mains  in  the  street. 

In  the  matter  of  the  elevators,  after  carefully  conside 
ing  the  advisability  of  replacing  the  hydraulic  elevato 
with  new  elevators  of  the  electric  traction  type,  the  coi 
mercial  engineering  department  of  the  Milwaukee  Electi 
Railway  &  Light  Company  recommended  the  installation 
electrically  driven  three-stage  turbine  pumps,  feeling  tli 
even  if  in  five  years  the  present  elevators  were  replac 
by  electric  elevators  the  expenditure  for  the  electric  pum 
would  be  warranted,  even  though  the  traction  type  elevate 
could  be  operated  somewhat  more  economically.  The  e 
vator  service  will  be  maintained  by  three  4-in.  three-sta 
turbine  pumps  operated  by  50-hp  motors  turning  at  15 
r.p.m.  and  equipped  with  Cutler-Hammer  pressure  reg 
lators  and  self-starters.  These  motors  are  of  a  late  inm 
pole  type,  built  by  the  General  Electric  Company  unc 
specifications  of  the  National  Board  of  Fire  Underwrite 
The  pumps  were  installed  by  the  Alberger  Pump  Compai 

Of  course,  the  existing  lamp  and  motor  circuits  in  t 
hotel  were  supplied  directly  from  the  central-station  co 
pany's  mains.  In  summing  up  the  recommendations  to  t 
management  of  the  hotel  the  commercial  engineering  1 
partment  of  the  central-station  company  urged  the 
stallation  of  a  refrigerating  plant  operated  by  an  elect 
motor  whereby  a  saving  of  50  per  cent  could  be  effecl 
over  the  cost  of  ice  purchased  from  local  dealers. 

Herewith  is  given  a  reproduction  of  an  advertisenv 
referring  to  the  change  of  utility  service  in  this  wi 
known  hotel,  the  central-station  company  having  tal 
advantage  of  this  important  accession  to  direct  attention 
the  fact. 


ELECTRICAL     PUMPING      FOR     MUNICIPALITI 
AND  FOR  IRRIGATION. 


Among  the  largest  potential  customers  for  electrical 
ergy  in  this  country  are  our  cities,  said  Mr.  B.  H.  Ga 
ner,  power  engineer  for  the  Dayton  (Ohio)  Lighting  Cc 
pany,  in  a  paper  on  electric  pumping  read  before  the  rec 
Ohio    Electric    Light    Association    convention    at    Ce 
Point.     Practically  every  city  owns  and  operates  its  0 
water  system,  and  in  the  operation  of  these  systems  la : 
amounts  of  power  are  used.     Up  to  the  present  time  v 
little  has  been  accomplished  by  central-station  compar  ^ 
in    securing   this   business.       Each   year,   however,  see:  i 
greater  amount  of  this  pumping  being  done  with  elec  ■ 
power,  and  the  indications  are  that  this  business  will  gi ' 
very  rapidly  during  the  next  few  years. 

Of  course  the  chief  field  for  the  possible  use  of  e'ec.'^ 
power  is  in  the  main  city  pumping  stations  for  the  suf.v 
of  water  for  drinking  as  well  as  other  domestic  purpc 
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This  load  offers  a  great  many  attractive  features  from  the 
iiitral-station  man's  point  of  view. 

In  a  general  way  there  are  two  kinds  of  water-works 
systems  in  nse  in  this  country,  one  a  direct  system  where 
no  reservoir  capacity  is  provided,  the  rate  of  pumping 
water  varying  directly  as  the  demand  for  water,  and  the 
reservoir  system,  where  a  reservoir  is  provided  so  that 
water  may  be  supplied  after  the  pumps  are  shut  down.  Of 
the  two  systems  the  most  attractive  and  the  easiest  to  get 
on  a  profitable  basis  is.  of  course,  the  reservoir  system. 
With  such  a  system  the  pumping  can  be  very  largely  done 
at  such  times  as  best  suits  the  load  conditions  of  the  cen- 
tral station  and  so  can  be  made  practically  "ofif-peak"  busi- 
ness. For  such  business  the  central  station  can  offer  very 
,low  rates  and  still  make  a  profit. 

■  In  a  direct  system  of  course  the  reservoir  feature  is 
ilacking,  and  for  this  reason  this  pumping  business  does  not 
joffer  so  great  an  attraction  for  the  central  station.  It 
must  be  remembered,  however,  that  the  greatest  demands 
ifor  water  are  during  the  months  from  April  to  October, 
when  the  demand  for  electric  energy  is  least ;  and  the  de- 
mands for  water  are  least  from  October  to  April,  when  the 
demand  for  energy  is  greatest.  There  is  thus  an  annual 
diversity  factor  offered,  even  in  direct  systems,  which  is 
most  attractive.  Practically  all  new  systems  being  in-  • 
'Stalled  have  the  reservoir  feature,  so  that  there  is  an  op- 
portunity for  the  central  stations  of  the  country  to  secure 
most  of  this  business  as  ''oft'-peak"  business.  For  the  di- 
rect systems  that  are  already  installed,  probably  the  best 
method  of  securing  this  business  is  by  advocating  a  com- 
bined station,  the  old  steam  equipment  to  operate  during 
peak  months,  etc.,  and  motor-driven  pumps  to  carry  the 
summer  peaks.  This  arrangement  gives  the  central  .sta- 
tion a  diversity  factor  that  should  be  most  acceptable. 
.  In  many  cities  the  suburbs  are  built  upon  hills  that  are 
often  considerably  above  the  city  proper.  In  many  cases 
fht  water  pressure  which  is  suitable  for  the  main  portion 
^f  the  city  is  entirely  too  low  for  the  suburbs,  so  that  the 
pressure  of  the  water  furnished  the  suburb  has  to  be 
jwosted.  Sometimes  special  high-pressure  mains  are  pro- 
yided  for  such  suburbs,  but  a  simpler  way  is  by  installing 
Jocal  motor-driven  boosting  stations  in  the  suburb.  This  is 
business  that  the  central  station  should  have  little  difficulty 
in  securing. 

Mr.  Gardner  quoted  from  the  Electrical  World  an  ac- 
:ount  of  the  extent  of  irrigation  pumping  in  Colorado  and 
remarked  that  many  persons  have  formed  the  erroneous 
idea  that  while  irrigation  is  a  good  thing  for  the  Far  West, 
where  there  is  little  rainfall,  it  is  not  practicable  in  the  East. 
But  Eastern  farmers  will  soon  use  irrigation  for  the  same 
reason  that  they  now  use  fertilizers,  because  the  increased 
"■roduction  of  the  land  will  much  more  than  pay  the  cost. 

'V.   Bailey,  of  Cornell  University,  a  prominent  agricul- 

.^st,  said  in  a  recent  speech :  "Now  and  then  a  fore- 
landed  farmer  in  the  humid  region,  growing  high-class 
:rops,  installs  an  irrigation  plant  to  carry  him  through  the 
Iry  spells.  As  our  agriculture  becomes  more  developed 
we  shall  greatly  extend  this  practice.  We  shall  find  that 
"ven  in  humid  countries  we  cannot  afford  to  lose  the  rain- 
fall from  hills  in  floods,  and  we  shall  hold  at  least  some  of 
it  against  the  time  of  drought,  as  well  as  for  cities  and  for 
aower.  We  have  not  yet  learned  how  to  irrigate  in  humid 
regions,  for  the  practice  of  draining  is  equally  involved. 
3ut  we  certainly  shall  apply  water  as  well  as  manures  to 
supplement  the  usual  agricultural  practices.'' 
^  The  president  of  the  Western  New  York  Horticultural 
iSociety  in  a  recent  address  before  1500  fruit  growers  also 
liaid:  "Last  summer's  drought,  lasting  three  months,  in- 
lured  a  great  many  crops,  especially  the  apple  crop,  the 
:ruit  not  being,  on  an  average,  over  half  size;  all  due.  in 
Tiy  opinion,  to  the  dry  season  in  July,  August  and  Septem- 
ber. If  we  had  had  an  abundant  supply  of  water  to  turn 
ipon  the  orchards  the  crops  would  have  been  saved." 


When  irrigation  does  come  into  its  own  the  central-sta- 
tion load  should  be  greatly  increased.  The  ease  and  econ- 
omy with  which  electricity  can  be  transmitted  over  wide 
areas  and  used  to  drive  motors  make  electric  pumping 
preferable  to  the  gravity  system  of  irrigation  in  many 
ways.  The  pumps  can  be  in  comparatively  small  units, 
each  supplying  a  local  area.  The  distributing  ditches  are 
small,  thus  leaving  maximum  area  for  crops,  and  the  water 
supply  to  each  area  is  always  under  perfect  control.  There 
is  minimum  danger  of  broken  ditches  and  flooded  crops 
such  as  sometimes  occur  with  large  ditches. 

The  maximum  practical  cost  of  such  pumping  depends 
on  the  value  of  the  crop  and  the  cost  of  transportation  to 
market.  The  height  to  which  water  can  be  pumped  eco- 
nomically also  depends  on  the  same  factors. 

The  quantity  of  water  needed  for  irrigation  varies  with 
the  location  of  the  land,  the  nature  of  the  soil,  the  kind  of 
crop,  the  state  of  growth  of  the  crop,  etc.  Some  crops  re- 
quire more  moisture  than  others  and  all  require  their  great- 
est quantity  of  moisture  during  the  season  of  most  vigorous 
growth.  An  average  of  eight  acre-inches  per  month  dur- 
ing the  irrigation  season  is  considered  ample  in  most  cases. 
The  irrigation  season  usually  lasts  about  three  months  for 
each  crop. 

Tests  made  by  the  United  States  government  indicate 
that  where  the  water  does  not  have  to  be  lifted  more  than 
2~)  ft.  and  where  the  cost  of  energj'  is  3  cents  per  kw-hour 
the  cost  of  irrigation  will  not  be  more  than  $3  per  acre- 
foot,  or  an  annual  cost  of  $6  for  two  acre-feet,  the  quan- 
tity usually  needed  per  year. 

When  we  take  into  consideration  the  enormous  loss  that 
the  farmers  each  year  suffer  on  accoimt  of  droughts  this 
seems  a  rather  cheap  way  of  overcoming  this  loss.  To 
those  companies  which  are  so  situated  that  water  may  be 
easily  obtained  it  seems  that  irrigation  oft'ers  an  excellent 
opportunity  to  improve  the  central  stations'  load  factor  and 
raise  their  income. 

Discussion. 

An  instance  where  a  small  town  planning  to  install 
motor-driven  pumps  for  its  water  works  was  threatened 
with  an  increase  of  35  per  cent  on  the  rates  of  all  insured 
property  in  the  town  unless  steam  was  maintained  was 
cited  by  Mr.  Kaylor,  of  Norwalk,  Ohio.  The  community 
had  planned  to  purchase  transmitted  energy-  from  a  neigh- 
boring town,  but  the  insurance  companies  declared  any 
kind  of  electrical  pumping  to  be  a  serious  hazard.  Refut- 
ing this  charge,  Mr.  Gardner  told  of  the  use  of  motor- 
driven  water  works  in  many  cities,  including  Duluth,  and 
mentioned  New  York's  electrically  driven  high-pressure 
fire-protection  system.  Mr.  W.  S.  Culver,  of  Schenectady, 
N.  Y.,  pointed  out  that  the  pressure  of  a  standpipe  would 
doubtless  lower  such  a  rate.  The  chief  danger  of  dis- 
continuity in  electric  service,  he  said,  lies  in  the  transmission 
line,  which  is  most  likely  to  give  trouble  during  high  winds, 
when  serious  fires  are  likely  to  occur.  Mr.  D.  L.  Gaskill, 
of  Greenville,  Ohio,  advised  against  any  central  station's 
taking  over  the  operation  of  a  water-works  system  not 
equipped  with  a  standpipe.  Mr.  J.  C.  Martin,  of  Wilming- 
ton, Ohio,  observed  that  a  profitable  use  for  electric  pump- 
ing lies  in  small  individual  outfits  for  pumping  cistern  and 
well  water  to  houses,  etc. 


STEAM  VS.  CENTRA^.-STATION  ENERGY  IN  A 
MATTRESS  FACTORY. 


By  F.  B.  Fletcher. 
In  getting  the  business  of  the  Oates  Mattress  Company, 
which  was  the  only  mattress  factory  in  the  city  of  Little 
Rock,  Ark.,  not  upon  the  lines  of  the  Little  Rock  Railway 
&  Electric  Company,  that  company  submitted  the  follow- 
ing report  of  a  test  run  upon  the  plant  under  actual  operat- 
ing conditions. 
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In  this  plant  steam  was  supplied  from  the  boilers  to  a 
225-hp  Corliss  engine  driving  the  furniture  factory,  to  a 
125-hp  engine  driving  the  mattress  factory  and  to  the  dry 
kilns,   hot   rooms   and   heating   system.      Since   steam   was 

REPORT  OF  TEST. 

Boilers  and  Engines: 

Two  125  rated  horse-power  fire-tube  boilers,  natural  draft. 

One     125     rated     horse-power     simple     Corliss     non-condensing     enifine. 

14"x36";  average  clearance  5  per  cent:  connected  to  shafting  by  belt; 

diameter  piston   rod,  3". 
Boiler  feed  pump,  simplex.  7"  x  5"  x  12". 

Total  and  Average  Quantities: 
Method,  alternate 

Duration  of  test "v  hours 

Total  quantity  of  coal  fed  to  boilers.. .  .  7  ,  200  lb.    . 

Total  quantity  of  shavings  fed  to  boilers  2 ,  770  lb. 

Total  quantity  of  fuel 9,970  1b. 

Percent  coal  per  pound  of  fuel                                                               .  72.3  lb. 

Total  quantity  water  fed  to  boilers.                                                   .  60 ,  250  lb. 

Maximum  horse-power  required,  all  machmes  lull  load  5  7.7 

Minimum  horse-power  required,  shafting  alone 24.6 

Friction  loss  in  shafting,  horse-power 23.1 

.Average  horse-power  required  to  drive 40 .  5 

-\verage  horse-power  required  to  drive  less  friction  (40.5 — 24.6)...  15.9 
•Average  steam  consumption  of  engine  in  pounds  of  steam  per 

hp-hour 48.44 

-Average  evaporation  of  boiler  in  pounds  of  water  per  pound 

of  coal ; fi 

,  ,         ,  J  ,48. 44x40.5x10x72. 3"7r 

-Average  pounds  coal  used  per  day  equal- 


necessary  for  the  operation  of  the  main  factory  the  item 
of  labor  saving  in  the  boiler  and  engine-room  could  not 
be  taken  into  the  operating  costs,  but  in  spite  of  this  elec- 
tricity effects  a  considerable  saving.     Water  is   free,   the 

TOTAL    MONTHLY   COST  OF  STEAM    PLANT. 


Initial  cost  of  engine  and  piping 

Fixed  charges — 

Depreciation — 5  per  cent  on  $2,000 

Interest         — 6  per  cent  on    2,000 

Taxes  and  insurance — 3  per  cent  on  S2  ,  000 . 


Total  fixed  charges 

Fixed  charges  per  month . 


$100.00 
120.00 
60.00 


machines  is  40.5  —  24.6  equals  15.9  lip,  and  since  all  fric- 
tional  losses  would  be  excluded  by  an  individual  motor 
drive,  the  number  of  hp-hours  used  per  month  would  be 
16X10X26,  or  4160  hp-hours,  or  3120  kw-hours  per 
month. 

The  maximum  possible  demand  is  57.7- — 24.6,  or  23.1  hp. 
It  is  proposed  to  install  a  Wright  demand  meter,  and, 
assuming  a  maximum  demand  as  registered  by  this  meter 
of  25  hp  and  a  monthly  consumption  of  3120  kw-hours, 
the  monthly  charge  for  energy  would  be  $95.22,  according 
to  the  company's  power  rate.  This  is  equivalent  to  elec- 
trical energy  at  3  cents  per  kw-hour. 

In  addition  to  the  saving  thus  effected  the  importance 
cannot  be  emphasized  too  strongly  of  using  central-station 

TABLE    A. UNIT    COSTS    OF    POWER    REQUIRED   TO    PRODUCE   ONE 

COMMON   MATTRESS WEIGHT,  45   LB. 


Operation  of 
Manufacture. 

Weight 

of 
Material. 
Pounds. 

Time 
Re- 
quired, 
Hours. 

Hp- 
Hours. 

COST  IN 
CENTS. 

Saving 
by  Use 
of  Elec- 
tricity 

Steam, 

Elec. 
tricity- 

Cutting  coarse  excelsior 

Cutting  fine  excelsior 

37 
3 

.0925 

.025 

.0187 

.0094 

.0333 

.0084 

.0166 

.0082 

.666 

.072 
.027 
.0081 
.0143 
.0047 
.00078 

.00236 

1.750 
.190 
.070 
.02 
.037 
.012 
.002 

,006 

1.50 
.160 
.060 
.018 
.032 
.011 
.0017 

.005 

.250 
.030 
,010 

.003 

,005 

,001 

Sewing  end  of  mattress 

Elevating  mattress  to  second 
floor 

,0003 

.001 

Total 

*.212I 

. 79624 

2.087 

1.7877 

,3003 

OPERATING   EXPENSES. 


Coal  at  $2  per  ton  (average) 

Repairs 

Engine  and  cylinder  oil.    , 

Belts 

Shafting  oil 

Waste 

Total 

Total  monthly  expense. .  . 


plant  being  situated  on  the  river  bank.     The  capacity  of 
the  factory  is  125  mattresses  per  day. 

Since  the  average  actual  consumption  of  power  at  the 


energy,  since  it  insures  absolute  certainty  and  complete  in 
dependence  of  operation.  The  mattress  factory  frequentl; 
operates  thirteen  hours  per  day,  thereby  entailing  tht 
necessity  of  keeping  the  boilers  fired  up  and  retaining  thi 
engineer  and  fireman  over  time.  The  cost  of  a  break 
down  at  the  engine  or  shafting  is  an  intangible  matter  ii 
a  report  of  this  character,  but  it  is  a  very  real  item  in  th' 
daily  and  economic  operation  of  the  plant. 

Two  tables  accompany  the  report,  one  of  which  (A 
gives  the  result  of  an  economic  time  study  of  the  powe 
requirements    of    making    one    common    mattress,    includ 


TABLE  B. SIZES  AND  TYPES  OF  THREE-PHASE, 

60-CYCLE,   220-VOLT    MOTORS. 

Machine. 

Make. 

Capacity 
Ho"r. 

Horse- 
power, 
Motors, 

Form 

Net 

Price 

F.O.B, 

Chicago, 

Shipping 
Weight, 
Pounds. 

Revolu- 
tions per 
Minute, 
Motor. 

SIZE  MOTOR 

PULLEY 
IN    INCHES. 

Revolu- 
tions per 

Minute, 
Machine. 

PULLEY  OK 

MACHINE 
IN    INCHES. 

Actual. 

Neces- 
sary, 

Actual. 

Neces- 
sary. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Horizontal  coaise-cut  excelsior 

Vertical  fine-.:ut  excelsior 

Th  0  felting  machines  (each) ,  , 

L.  T.  Kline  Co 
Fischer-Davis, 
Phila.  Textile  Co. 
Indianap,  El.  Mfg.  Co. 
Garden  City 

Phila.  Textile  Co. 

Union   ■  ■  ■  ■ 

400  lb. 
200  lb. 
160  lb, 
8  bales 

300  lb. 

60 
12  ticks 

each 
12  ticks 

each 

12  ticks 
each 

25 

5 
5 
5 

1470 
840 
840 
420 
190 

420 
100 

150 

50 
190 
100 

150 

1200 
1200 
1200 
1200 
1800 

1200 
1800 

1200 

1800 
1800 
1800 

1800 

10 

5 
5 
5 
4H 

3M 
4)4 
2i^ 

4M 

6 

3H 

i% 

3H 

5 

5M 
% 

m 

209 
175 
202 
172 
1000 

390 
40 

270 

270 
1000 
1000 

35 
24 
20 
22 
6 

16 
24 

8 

8 

S7M 
34M 
29  H 
34M 

..      1     ,,.. 

Wooler 

, 

Mattress  hoist 

Four  sewing  machines        .    .  , 

One  sewing  machine 

Cut-off  saw 

1 

IH       \      ,. 

i 
3 
1 

2.        1      ■■ 

.... 

157 

20 

16H 
8 

ty. 

1 

565^ 

}1, 150.00 

4920 

*Note:  Steam  stuffer  must  be  replaced  by  special  electrically  driven  one. 
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the  unit  costs  of  steam  and  electricity  for  each 
ration.     Table  B  contains  an  estimate  of  the  physical 

of  installing  a  motor  drive,  together  with  reconinienda- 
s  as  to  the  capacity,  type  and  speed.  Column  lo  gives 
necessary  size  of  the  pulleys  on  the  motors,  if  the  pul- 

on  the  machines  are  not  to  be  changed;  column  13 
5  the  necessary  sizes  of  the  machine  pulleys  in  case 

Motors  are  purchased  with  tlu-  standard-size  pulleys  as 

1  in  column  9. 

iiii  Table  B  the  following  table  of  initial  cost  is 
ved: 


SI, 150. 00 
52.00 
250.00 
48.00 


■•.■dit  onenjrine.  minimnm  750.00 

"I  total.  $750.00 

a  net  saving  of  $144  per  year  for  power  this  produces 
=>  1Q.2  per  cent  interest  on  the  investment. 


Wiring  and  Illumination 


DENVER  CONCRETE  POLE. 


I  nc  accompanying  illustration  shows  a  concrete  lighting 

'.indard,  of  which  fifty  will  be  placed  by  the  Denver  city 

:  verriment  along  a  section  of  Seventeenth  Avenue  boule- 

twentv-five  on  each  side  at  intervals  of  100  ft.     The 


Concrete   Pole   Used   in    Denver. 

andards  are  made  of  Portland  cement,  with  an  aggregate 
Tennessee  marble,  and  will  carry  a  75-watt  series-tung- 
en  lamps.  The  poles  are  made  in  Denver,  and  cost  $20 
'lece,  exclusive  of  the  ornamental  bronze  cap  and  the 
ner  details,  which  cost  $16  additional. 


INTERIOR    WIRING   SYSTEMS    FOR  FEDERAL 
BUILDINGS— II. 

By  Nelson  S.  Thompson. 
,  n  a  previous  issue  a  description  was  given  of  the  in- 
nor-^onduit  work   in    federal   buildings   under   the   con- 
ol  of  the  supervising  architect  of  the  Treasury  Depart- 


ment. The  conduit  work  does  not  differ  greatly  from  that 
required  ni  regular  practice  nor  does  the  wiring,  but  fig- 
ures are  given  on  wiring  which  if  used  in  connection  with 
an  accurate  bill  of  material  for  the  job  will  give  a  close 
appro.ximation  of  what  such  a  job  would  be  worth  in  the 
average    federal   building. 

GENERAL  ILLUMINATION. 

The  required  light  intensity  for  general  illumination  and 
the  planes  of  illumination  for  the  several  classes  of  rooms 
are   as    follows : 

GENERAL    ILLUMIN.\TION     REQUIRED     IN     FEDERAL    BUILDINGS. 


Space. 

Ft.. 
Candles. 

Plane  of 
Illumination. 

Storerooms,  machinery  and   boiler-rooms,  corri- 

0  <'°'^'  halls,  mailing  vestibules,  stairs 

1  ost-oliice  workroottl,  lounging-room,  offices, 
,  large  toilet-rooms,  large  vaults 

1.20 
f 1.50  to 
I   2.0 

2.0 

3.0 
f  5.0  to 
(   6.0 

S'  above  floor 
2'6"  above  floor 

Oourtrooms,  jury-rooms,  money  order  and   reg- 
istry rooms,  main  lobby 

2'6'  above  floor 

Drafting-rooms 

Other  spaces  are  treated  as  special  cases. 

Drawing  t>oard 

The  following  table  gives  the  lumens  per  watt  per 
square  foot  for  the  lamps  and  reflectors  generally  used. 
The  total  watts  required  to  produce  this  general  illumi- 
nation with  this  equipment  is  obtained  from  the  following 
formula:  Watts  =  floor  area  in  square  feet  X  by  ft.- 
candles  -h-  K. 


LUMENS 

PER    WATT    FOR    LAMPS    AND    REFLECTORS    USED. 

Lamps.                                              Walls. 

1                                  ■ 

K*. 

Tungsten.  -    . 
Tungsten.  .  .  . 

1 

Light 
Dark 

4.0 
3.4 

Carbon  (3.1  w.p.c.)                                                         Lighl  V.7 

Carbon  (3.1  w.p.c.)                                                              Dark  1   4 

Xemst Dark  3  3 

Mercury  vapor Large  area.s  6^6 

.■\n:  lamps ,  Large  areas  3.0 

'The  value  of  K  used  is  generally  taken  at  4  for  tungsten  lamps  aod 
light  walls. 

The  above  values  apply  to  small  and  medium-size  rooms. 
V^ery  large  rooms  receive  special  consideration. 

WIRING. 

The  standard  wiring  for  lamp  circuits  in  all  buildings  is 
three-wire  feeders,  three-wire  subfeeders  and  two-wire 
branch  circuits.  In  some  cases  this  is  varied  to  suit  local 
conditions,  as  in  a  four-wire  distribution  system  the  four 
wires  are  brought  to  the  main  feeder  tablet  or  switch- 
board and  three-wire  feeders  run  from  this  point  to  dis- 
tributing cabinets. 

The  even-number  wire  sizes  are  used  for  feeders  and 
subfeeders.  In  the  smaller  buildings  as  few  wire  sizes 
for  feeders  are  used  as  is  practicable.  All  branch  lighting 
circuits  are  of  No.  12  wire  except  circuits  to  special  junc- 
tion boxes  on  basement  ceilings  for  furniture  lighting, 
which  are  made  of  No.  10  wire. 

The  maximum  allowance  for  branch  circuits  is  660 
watts,  except  for  circuits  which  supply  a  combination  of 
outlets  for  general  illumination  and  local  illumination,  in 
which  case  a  maximum  of  800  watts  is  installed:  in  this 
case,  however,  not  more  than  three-fourths  of  the  total 
watts  supplies  general  illumination. 

All  lighting  feeders  and  subfeeders  (or  mains)  are  cal- 
culated on  the  following  basis:  The  assumed  lighting  load 
IS  the  total  watts  for  general  illumination  plus  the  total 
watts  for  local  illumination  (50  watts  per  receptacle)  plus 
I  watt  per  square  foot  of  post-office  workroom  floor  space. 
The  load-factor  for  small  buildings  one  to  one  and  one-half 
stories  high  is  taken  as  the  full  connected  load  for  feed- 
ers and  subfeeders.  For  buildings  containing  more  than 
four  distributing  tablets  the  load- factor  for  feeders  is 
considered  to  be  70  per  cent  of  the  connected  load  and  for 
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subfeeder  80  per  cent  of  the  connected  load.  Subfeeders 
to  workroom  and  court-room  tablets  are  calculated  for 
full  load  in  all  cases. 

The  voltage  drop  allowed  is  3  per  cent  for  feeders  and  2 
per  cent  for  subfeeders.  Feeders  and  subfeeders  for  all 
buildings  containing  not  more  than  four  distributing  tablets 
are  calculated  on  the  basis  of  two-wire  circuits  and  no 
volts.  The  wire  size  given  by  formulas  is  that  of  the 
neutral,  and  each  outside  wire  is  made  one-half  the  neutral 
size,  so  that  the  systems  may  be  used  either  for  two-wire 
or  three-wire  service.  No  feeder  or  subfeeder  wire  is 
smaller  than  No.  8  and  no  single  wire  is  made  larger  than 
300,000  circ.  mil. 

In  buildings  containing  more  than  four  distributing  tab- 
lets, if  the  supply  is  the  usual  iio-220-volt  service,  a 
straight  three-wire  system  is  used  up  to  the  distributing 
cabinets.  The  wire  sizes  are  calculated  for  the  outside 
voltage  (220)  and  the  neutral  wire  is  made  the  same  size 
as  one  of  the  outside  wires.  The  feeders  and  subfeeders 
are  calculated  for  full  connected  load  and  with  2  per  cent 
drop  in  subfeeders  and  3  per  cent  drop  in  the  main  feeder. 
The  three  wires  of  a  three-phase  circuit  and  the  four  wires 
of  a  two-phase  circuit  are  all  made  of  the  same  size  and 
each  conductor  is  of  the  cross-section  given  by  the  formula 
hereinafter  stated.  Branch  circuits  to  single  arc  lamps 
are  increased  in  size  50  per  cent  to  provide  for  the  extra 
current  at  starting. 

The  current-carrying  capacities  of  all  feeders  and  sub- 
feeders  at  the  load-factors  given  are  not  allowed  to  be  less 
than  specified  in  the  National  Electrical  Code  for  rubber 
insulation,  regardless  of  the  voltage  drop.  This  require- 
ment will  generally  determine  the  wire  size,  but  in  all 
cases  the  voltage  drop  on  feeders  and  subfeeders  is  calcu- 
lated. As  a  rule,  the  drop  is  less  than  the  allowed  maxi- 
mum in  subfeeders  60  ft.  long  and  under  and  in  main 
feeders  100  ft.  long  and  under. 

WIRING  FORMULAS  AND  TABLES. 

The  following  formulas  and  tables  are  used  by  the 
Treasury  Department  in  calculating  wire  sizes : 

Circ.   mils  =  D  X  f f'  X  K -^  P  X  E\ 

Volts  lost  =  P  X  -E  X  5  -f- 100. 

Current  in  main  conductors  =  W  XT  -i-  E. 
Where  W  equals  total  actual  watts  delivered;  D  equals 
distance  one  way  in  feet;  P  (a  whole  number)  equals  loss 
in  line  in  per  cent  of  l¥,  that  is,  of  power  delivered;  E 
equals  voltage  between  main  conductors  at  the  lamps  or 
motors,  and  K,  B  and  T  are  constants  the  values  of  which 
are  tabulated  herewith. 

VALUES   OF  K* 


System. 

Per  Cent  Power-Factor. 

100. 

95. 

1                      1 
90.         1        85.         !        80. 

1                      1 

Single-phase . 

Two-phase  (four-wire) . 
Three  -  phase     (three- 

2.160 
1,080 

1,080 

2.400 
1.200 

2,660           3,000      •      3,380 
1,330           1,500           1,690 

*K  for  direct  current  equals  2 160. 

The  value  of  K  for  any  particular  power-factor,  single- 
phase  work,  is : 

j^  ^  2160 

(power- factor)' 
For  three-wire,  three-phase  and  for  four-wire,  two-phase 
work 

_  2160 

2  (power-factor)' 

The  value  of  T  depends  upon  the  system  and  the  power- 
factor.  The  constants  for  alternating-current  circuits  are 
based  on  wires  spaced  i8  in.  on  centers.     The  volts  loss  in 


conduit  wire  will  be  somewhat  less  than  that  given  by  he 
formula. 

VALUES  OF  B* 


1.17 
1.12 
1.08 
1.05 
1.02 
1. 00 


1.16 
1.09 
1.04 
1.00 


1. 13 
1.09 
1.05 


1.26 
1.26 
1.18 


1.36 
1.24 
1.  14 
1.06 
1  ,00 


1.53 
1.41 
1.32 
1.24 
1.18 

1.12 
1.08 
1.05 
1.02 
1.00 


1.64 
1.49 
1.36 
1.26 
1.17 

1.10 
1.05 
1.00 


95 

90 

85 

2.21 

2.54 

2,72 

1.97 

2.22 

2.34 

1.77 

1.96 

2.04 

1.61 

1.74 

1.80 

1.47 

1.57 

1.59 

1.37 

1.42 

1.42 

1.27 

1.30 

1.28 

1.20 

1.21 

1.18 

1.15 

1.13 

1.09 

1.10 

1.07 

1.02 

1.03 

.98 

.92 

.99 

.92 

.85 

*B  for  direct  current  equals  1. 

VALUES  OF  T* 


Single-phase 

Two-phase  (four-wire) . 
Three-phase  (three-wire). 


Per  Cent  Pov 


*T  for  direct  current  is  unity. 

In  direct-current  circuits  the  volts  drop  per 
=  !R  and  the  total  volts  drop  =  2IR.  I  is  the  curren 
wire  and  R  is  the  resistance  in  ohms  per  wire.  In  ; 
nating-current  circuits  the  volts  drop  depends  on  botl 
resistance  and  reactance ;  with  wires  close  together, 
conduit  work,  the  reactance  will  generally  be  small.  1 
ever,  for  all  alternating-current  circuits  the  drop  si 
be  calculated  at  the  assumed  power-factor,  load  and 
responding  current,   using   the   following   formula: 

Volts   drop   per   wire  =  ohmic   volts  X  cos  *  -f  indu 
volts  X  sin  *. 

Cos  *  =  power-factor  of  the  load. 

Vohs  drop  two-phase  circuit  =  2  (volts  drop  per  ve). 

Volts  drop  three-phase  circuit  =  1.73  (volts  droj  per 
wire). 

In  direct-current  circuits  the  volts  loss  in  per  cf  1^ 
the  same  as  the  per  cent  power  loss.  This  is  not  the  ast 
in  alternating-current  circuits  except  at  unity  power-ftor, 

WIRE-SIZE  DETERMINATION. 

A  convenient  method  of  determining  wire  sizes  to 
ascertain  first  the  current  per  wire  and  select  a  wircoize 
which  will  carry  this  current,  then  to  calculate  the  olts 
drop  for  the  wire  thus  selected.  i 


EPrEMBER  9,    191: 


ELECTRICAL     WORLD 


635 


The  power-factor  of  an  unbalanced  three-phase  circuit 
obtained  from  the  following  formula : 
ower- factor  =  total    real    watts -^  volts    across     lines  X 
average    amperes   per    phase  X  i-73- 

M>PROXIHATE  COST  OF  WIRING. 

1  he  average  total  cost  of  lighting  systems  complete  in 
lace  in  Eastern  sections  of  the  country  is  about  $12  per 
atlet;  in  the  West  and  South  the  cost  will  be  about  $15 
er  outlet,  and  in  the  extreme  West  the  cost  per  outlet  will 
■e  $20.     The  number  of  outlets  upon  which  these  figures 

POWER-FACTORS    OF  VARIOUS  LOADS. 


I  lamps  and  induction  motors 

iductioii  motois,  full  load 

1  motois,  constant-speed  type,  st  i 
.tion  motors,  elevator  typ€,  starting. . 


-   based  does   not   include   switch   outlets,   but   only   the 

—  ctual  lamp  outlets.     In  old  buildings  the  cost  of  the  con- 
ait  and  weiring  work  is  $20  to  $25  per  outlet  and  $30  in 

_   K  extreme  West. 

..    ;  When  it  is  necessary  to  approximate  closely  the  cost  of 
■'  conduit  and  wiring  system   in  a   federal  building  the 
rial  is  taken  off  accurately  from  the  drawings  and  the 
I'i  given  below  are  used. 

r  total  amounts  of  conduit  and  wire  are  the  lengths 

1  on  the  plan  plus  the  following;     Number  of  ceiling 

nietsXz  ft;  number  of  bracket  outlets  X  10  ft.;  num- 

er  of  switch  outlets  X  10  ft- ;  number  of  baseboard  outlets 

j    J.  4  ft.;  number  of  two-gang  switches  X  '5  ft--  ^"d  num- 

-  IT  of  three-gang  switches  X  20  ft. 

The  average  length  of  a  branch  run  in  federal  buildings  is 

3  ft.    The  size  of  branch  conduits  is  generally  J/2  in.,  and 

_    ranch  circuits  are  generally  of  duplex  wire.     For  obtain- 

ig  lengths  of   feeders  a  diagram   is  made   of  all   feeder 

■ftd  subfeeder  circuits. 

COST  OF  CONDUIT  IN  PLACE    (NEW   BUILDING). 

siw $8.50  per  100  ft 

"    10.25      "too    •• 

"     13.75      "100    " 

■ .  18.25      •■  100    •• 

22.00      •■  100    " 

30.60  ■•  100  ■■ 
47.00  •■  100  •• 
60.00      "  100    •• 

.  .Jd  50  per  cent  to  above  for  underground-service  con- 
■  .ections  in  place  and  for  work  in  old  buildings  where  walls 
'     nd  ceilings  are  cut  and  plaster  must  be  replaced. 

COST   OF   CONDUIT   ELBOWS    IN    PLACE. 


S  1.00  each 
1-25 


'  The  cost  of  all  kinds  of  outlet  boxes  in  place  is  25  cents 
«h  in  new  buildings  and  50  cents  each  in  old  buildings 
■here  plaster  must  be  repaired.  The  cost  of  large  junc- 
'On  boxes  in  place  is  5  cents  per  pound;  plug  receptacles 
">  place  cost  $1.30  each,  and  snap  switches  (single-pole. 
5  amp)  in  place,  $1  each.  Fixture  studs  cost  approxi- 
lately  5  cents  each  in  place. 

Standard  floor  outlet  boxes  (such  as  are  used  in  federal 
uildings)  cost  §3  each  in  place;  telephone  cabinets  (such 
5  are  used  in  federal  buildings)    cost  in  place  $20  each  ; 


outlet  bushings.  3  cents  each  in  place,  and  lock  nuts,  i  cent 
each  in  place.  One  should  estimate  three  bushings  and 
three  lock  nuts  per  outlet.  Reinforced  silk-covered  lamp 
cord  (No.  16)  costs  approximately  $55  per  1000  ft.  in  place, 
and  knife  switches,  250-volt,  single-break,  with  extension 
for  fuses  unmounted,  polished,  cost  as  shown  below. 

cost  of  douhle-hraided  rubber-insulated  wire  (in 
place). 


Cost  per  toco  Ft.  I     Siie  Circ.  Mils. 


Cost  1000  Ft. 


1 
Solid  Sinlgle  Conductor 
16  SIS. 00 

14  '  18.60 

12  21.70 

10  I  25.85 

Stranded  Sin>ele  Conductor 
8  35.40 

6  48.25 

4  62.65 

3  75.25 


250,000  $275.00 

300,000  327.00 

400,000  405.00 

500.000  500.00 

Duplex  C  onductors 

30.00 
34.00 
40. 2S 
49.25 


STRANDED  SINGLE  CONDUCTOR. 


$82.00 
101.30 
128.00 


000 
0000 


$156.00 
184.25 
217.00 


COST    OF    KNIFE    SWITCHES    IN    PLACE. 


100 
200 
300 

400 
500 
600 
800 
1.000 

1,200 


Double-Pole. 

Triple-Pole. 

$  1.80 

$  2.30 

,                  3.0s 

4.35 

4.65 

6.75 

7.45 

10.95 

10.45 

15.20 

13.00 

19.55 

18.10 

27.00 

23.10 

34.45 

27.95 

41.80 

53.35 

63.65 

The  cost  of  mounting,  not  including  drilling  of  marble, 
is  $1  per  switch. 
Inclosed  fuses  (in  place)  cost  approximately  as  follows: 


5  to    65  amp 
65  to  100 
110  to  200      ■■ 
225  to  400       ■■ 
450  to  600 


Other  cost  entering  into  a  contract  may  be  estimated  as 
follows :  Busbars  for  switchboards,  50  cents  per  pound, 
in  place;  structural  steel  work,  in  place,  for  switchboards, 
10  cents  per  pound;  blue  Vermont  marble,  2  in.  thick,  $2 
per  square  foot;  slate  panels,  i^  in.  thick,  50  cents  per 
square  foot ;  drilling  holes,  slate  and  marble,  25  cents  each  • 
labor  on  switchboard  panels  in  shop,  $25,  and  on  the  job, 
$12  each;  tablets  and  cabinets,  complete  in  place,  $5  per 
switch.  One  should  ascertain  if  possible  the  actual  cost  of 
cabinets  and  tablets  (which  are  special  design)  and  add 
$1   per  circuit  for  installation. 

To  this  list  may  be  added  motor  connections.  5  hp  and 
under,  $2  per  horse-power;  motor  connections,  10  hp  up.  $1 
per  horse-power;  freight  and  drayage,  3  per  cent  of  total 
cost  of  material  and  labor;  railroad  fare,  depending  on  loca- 
tion of  the  job;  board  and  lodging,  depending  on  location  of 
the  job;  superintendence,  i  per  cent  of  total  cost  of  mate- 
rials and  labor,  and  profit.  20  per  cent  of  total  cost  of 
materials  and  labor. 
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RECENT  TELEPHONE  PATENTS. 

IMPROVED  SWITCHBOARDS. 

With  the  two-wire,  common-battery,  multiple-switch- 
board system  the  cut-off  relay  is  usually  operated  upon  a 
grounded   circuit,    being    legged    off   to   ground    from    the 


i^ 


Fig.   1 — Arrangement   for   Cut-Oft   Relay 


live  or  battery  side  of  the  circuit.  The  cut-off  relay  may, 
however,  be  arranged  upon  a  metallic  circuit  basis,  and 
this  is  done  in  the  system  patented  by  Mr.  H.  G.  Webster, 
of  Chicago.  He  uses  independent  batteries  for  the  talking 
and  cut-off  relay  circuits.  These  are  oppositely  poled  and 
connected  in  series,  the  connection  to  one  side  of  the 
cord  circuit  being  made  between  them.  The  arrangement 
is  .shown  in  Fig.  I.  The  patent  for  this  system  has  been 
assigned  to  the  Kellogg  Switchboard  &  Supply  Company. 

Mr.  C.  A.  Simpson,  of  Chicago,  has  been  granted  a 
patent,  which  has  been  assigned  to  the  same  company, 
covering  a  switchboard  system  in  which  the  cut-off  relay 
is  omitted.  The  jacks  are  provided  with  auxiliary  contacts 
which  break  when  a  plug  is  inserted.  The  line  lamp  circuit 
is  carried  through  all  these  in  series. 

A  patent  granted  to  Mr.  H.  J.  Roberts,  of  Evanston, 
111.,  and  assigned  to  the  Homer  Roberts  Telephone  Com- 
pany, describes  the  key  and  circuit  system  necessary  to 
control  party  lines  equipped  with  his  selective  signaling 
system. 

To  the  Dean  Electric  Company  have  also  been  assigned 
two  patents  issued  to  Mr.  F.  B.  Allen,  of  Elyria,  covering 
trunk  circuits  with  automatic  ringing  features.  There  is 
also  included  a  busy  back  feature  to  indicate  when  the 
called-for  line  is  in  use. 

RINGING  SYSTEM. 
The  usual  ringing  systems  require  the  use  of  an  alter- 
nating-current generator.  In  the  system  patented  by  Mr. 
F.  R.  Parker,  of  Chicago,  direct  current  suffices.  A  biased 
polarized  ringer  is  arranged  in  series  with  a  condenser 
Auxiliary  make-and-break  contacts  are  associated  with  the 


takes  place  as  the  condenser  in  series  with  the  ringer 
charged.  Driving  the  interval  of  its  auxiliary  contai 
the  ringer  moves  to  such  a  position  that  the  condenser 
connected  directly  across  the  ringer.  The  discharge  a 
bias  spring  together  drive  back  the  armature,  when  t 
process  is  repeated  until  the  normal  connection  of  t 
battery  is  restored. 

IMPROVEMENTS  IN  DISPATCH  SYSTEMS 

The  use  of  selectors  upon  dispatch  systems  is  now  qu 
common.  These  selectors  pick  out  the  desired  station 
the  exclusion  of  all  others.  Mr.  J.  F.  Graf,  of  Scrantc 
Pa.,  has  extended  this  application  to  the  selection  of 
branch  line.  The  connection  of  the  branch  line  is  effect 
through  a  relay,  the  circuit  of  which  is  in  turn  clos 
when  the  main  line  selector  is  set  in  the  required  positic 

The  combined  telegraph  and  telephone  line  is  concern 
in  a  patent  granted  to  Mr.  O.  M.  Leich  and  assigned  to  t 
Cracraft-Leich  Electric  Company.  Fig.  2  shows  the  ; 
rangement.  which  includes  a  high-frequency  calling  g( 
erator  and  a  howler  signaling  instrument  for  telepho 
calling  signals. 

DESK  STAND. 

Mr.  N.  Pedersen,  of  Genoa,  111.,  has  patented  a  de 
stand,  the  improvements  in  which  lie  wholly  in  details 
construction  to  facilitate  manufacture.  All  auxiliary  pa 
such  as  induction  coil,  switch  springs  and  terminal  blc 
are  carried  upon  a  metal  spider  within  the  base  piece. 
cushion  ring  is  arranged  upon  the  bottom  and  the  b: 
cover  piece  is  secured  by  a  slight  angular  twist  by  the  1 
of  buttons  and  buttonholes. 


Letters  to  the  Editor. 


Depreciation. 


To   the   Editor  of  Electrical   World: 

Sir  : — I  have  read  with  interest  the  criticism  of  my  ai 
cle  on  "Depreciation"  in  your  issue  of  Aug.  5  by  Mr.  W. 
Del  Mar  and  Mr.  Frank  F.  Fowle. 

Mr.  Del  Mar  raises  the  question  of  the  meaning  of 
word  "value"  and  how  it  is  measured.  Those  who  h; 
had  occasion  to  think  broadly  upon  the  meaning  of  t 
word  will  agree  with  me  that  it  may  mean  almost  anytli 
reasonable,  depending  upon  the  circumstances,  and  can 
measured  in  dollars,  diamonds  or  wampum  or  even  in  t 
intangible  thing  called  "good  will."  I  agree  with  him  t 
"utility"  is  what  is  really  meant,  and  in  view  of  the  f 
tliat  we  must  necessarily  work  with  practical  things  : 


Fig.   2 — Relay   Arrangement   for    Dispatch   Systen 


Aj?e  iG  Vear- 
Ciirve  Showing   Depreciation  of  Apparatus 


ringer    armature.      The    ringer    is    poled   su    that    the    bias  actual    physical    apparatus    how    shall    we    measure   uti  .^ 

spring  assists  the  pull,  corresponding  to  current  from  the  unless  it  be  in  dollars?     After  all,  things  are  only  rela. e 

battery  as  normally  connected.     If  the  battery  connections  and    have    magnitude     only    with    respect   to   each  ot  r. 

be   reversed   from   normal   a   momentary   rush   of   current  Under   certain   conditions   it   is   just   as   easy   to   mea;  e 
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weight  with  a  yardstick  as  witli  a  pair  of  scales,  and  in 
iiany  engineering  works  it  is  easier.  For  example,  the 
*eight  of  a  flywheel  once  installed  can  be  measured  by  a 
.ardstick  near  enough  for  many  practical  purposes  when 
t  would  require  considerable  labor  and  expense  to  weigh 
I.  The  point  is  that  while  money  may  not  be  the  correct 
iieasure  of  utility,  it  is  the  nearest  to  a  correct  measure 
hat  we  know  of  and  will  be  used  as  such  until  some  one 
wrings  out  something  better. 

Replacing  the  words  on  the  curve  "value  in  dollars"  by 
:he  word  "utility,"  the  curve  still  holds  true  in  the  average 
•ase,  but  not  in  every  case.  The  sharp  corners  at  E  and 
f  are  explained  by  the  fact  that  at  a  certain  time  in  the 
ife  of  every  piece  of  apparatus  it  changes  from  a  useful 
,i)achine  to  an  inert  mass  of  scrap  metal.  That  is.  its  util- 
ity becomes  zero,  although  it  still  has  value.  This  change 
;akes  place  suddenly  in  most  cases.  For  example,  the 
Writer  is  now  installing  a  new  pump  to  do  the  work  of  one 
I  hat  has  been  used  for  twenty  years  and  is  both  practically 
A'om  out  and  obsolete  by  virtue  of  inefficiency.  The  old 
pump  will  be  left  in  its  place  for  an  indefinite  time  as  a 
'eserve  unit,  and  by  slightly  stretching  the  imagination  it 
s  possible  to  see  that  there  will  be  a  time  when  this  old 
lump  will  suddenly  be  converted  from  a  useful  machine  to 
^K:rap  in  the  course  of  about  two  hours'  time.  This  condi- 
:ion  accounts  for  the  sudden  drop  in  the  curve  and  for 
=ome  of  the  "corners  and  kinks." 

,^  While  I  have  stated  that  the  curve  shown  represents  the 
isual  history  of  the  average  piece  of  apparatus.  I  agree 
ivith  Mr.  Fowle  that,  as  a  practical  thing,  under  certain 
ronditions,  the  use  of  the  straight-line  method  of  deprecia- 
ion  is  reasonable.  This  I  believe  to  be  true  more  on  ac- 
:ount  of  the  uncertainties  of  prediction  regarding  the 
future  history  of  apparatus  than  because  of  the  philosophy 
"if  the  thing.  In  other  words,  the  introduction  of  a  new 
nachine  may  and  often  does  completely  upset  the  reason- 
ableness of  the  whole  matter,  so  that  the  best  a  utility  can 
I0  is  to  charge  ofif  to  depreciation  a  conservative  amount 
from  income  based  on  the  straight-line  method.  In  using 
depreciation  in  connection  with  appraisals,  whether  the 
sinking-fund  method  or  the  straight-line  method  should  he 
used  depends  upon  the  past  history. 

■  I  note  by  reading  Mr.  Henry  Floy's  discussion  of  my 
article  that  I  seem  to  have  conveyed  the  impression  that 
i  believe  that  all  apparatus  follows  the  curve  shown.  The 
table  of  actual  experience  given  in  the  same  article  em- 
phatically shows  this  is  not  true.  The  curve  is  given  to 
show  the  history  of  what  might  be  termed  the  average 
piece  of  apparatus,  and  in  practical  use  must  be  modified 
by  cnr.ditions.  It  is  a  sort  of  foundation  on  which  to  build 
depreciation  curves.  In  certain  cases  various  parts  of 
the  curve  are  entirely  changed.  .\s  Mr.  Floy  states,  much 
.apparatus  has  no  increase  in  value  after  installation.  In 
many  cases  there  is  no  reserve  period,  represented  by  RC 
on  the  curve,  and  in  some  cases  no  period  represented  by 
CE.  I  would  therefore  emphasize  the  fact  that  the  curve 
is  intended  to  be  the  general  curve  for  depreciation,  to  be 
modified  according  to  the  judgment  of  the  engineer  in 
■specific  cases. 

Pi   Atkinson,  Wis.  H.  G.  D.  Nuttinj; 


Acuity  in  Monochromatic  Light. 


To  the  Editor  of  Electrical  World: 

I  Sir: — I  have  been  exceedfngly  interested  in  reading  Mr. 
Luckiesh's  valuable  article  in  your  issue  of  Aug.  19  on 
the  difference  in  visual  acuity  found  between  mono- 
chromatic light  and  that  covering  a  considerable  range  of 
the  spectrum.  I  am  particularly  glad  to  have  my  own  in- 
vestigation of  the  matter  checked  by  other  observers  and 
by  a   totally  dififerent   method,   leading,   as   it   theoretically 


should,  lu  substantially  the  same  results.  Mr.  Luckiesh's 
figures  show  plainly  the  immense  advantage  of  mono- 
chromatic light  when  it  comes  to  the  simple  matter  of 
defining  power.  The  method  he  adopted  does  not,  of 
course,  show  the  difference  between  monochromatic  light 
and  the  continuous  spectrum  at  its  worst.  Since  his  ab- 
sorbing screens  limited  the  range  of  radiation  from  the 
continuous  spectrum  to  about  half  that  corresponding  to 
an  unscreened  incandescent  source,  this  lessened  range 
of  radiation,  of  course,  rendered  the  acuity  observations 
somewhat  more  <lifficult;  but  the  result  is  none  the  less 
striking.  I  particularly  admire  the  success  with  which  he 
succeeded  in  getting  comparisons  with  the  sodium  line 
and  I  hope  he  will  be  good  enough  to  publish  the  method 
by  which  he  got  the  requisite  steadiness.  I  must,  in  the 
most  friendly  way,  take  exception  to  Mr.  Luckiesh's  some- 
what careless  remark  to  the  effect  that  I  had  assumed  the 
mercury  tube  to  be  monochromatic.  On  the  contrary,  I 
described  the  mercury  spectrum  at  some  length  and  what  I 
said  about  the  monochromatism  of  the  light  was  this: 

"In  a  strict  technical  sense  the  light  of  the  mercury- 
vapor  lamp,  like  that  of  the  fiaming-arc  lamp,  is  far  from 
being  monochromatic,  but  so  far  as  effective  luminosity 
goes  the  spectrum  of  the  former  is  perhaps  the  closest 
approximation  to  monochromatism  of  the  light  of  any 
commercial    illuminant." 

This  statement  I  do  not  think  anybody  would  be  in- 
clined to  dispute,  and  in  addition  it  is  undoubtedly  true  that 
for  the  line  0.546^  and  the  pair  0.578^  the  focal  surfaces  in 
the  eye  are  so  nearly  coincident  that  it  would  be  difficult 
to  determine  any  difference  in  acuity  based  on  so  small  a 
quantity. 

.\lso.  while  I  am  gratified  that  Mr.  Luckiesh  adopted  a 
method  of  experimenting  which  in  no  way  involved  the 
question  of  heterochromatic  photometry,  I  am  strongly  of 
the  opinion  that  one  makes  no  mistake  in  assuming  the 
substantial  correctness  of  the  flicker  method  where  hetero- 
chromatic comparisons  have  to  be  made — that  is,  if  in  a 
heterochromatic  comparison  there  is  a  substantial  differ- 
ence between  the  results  obtained  with  the  flicker  instru- 
ment and  with  an  equality-of-brightness  photometer  it 
is  altogether  probable  that  it  is  the  latter  which  is  in 
ej-ror.  Dr.  Ives'  admirable  experiments  merely  showed 
that  with  instruments  presenting  identiq^l  fields  of  suffi- 
ciently strong  illumination  the  flicker  and  equalitv-of- 
brightness  methods  could  give  practically  coincident  re- 
sults. That  they  do  not  give  such  results  when  one  con- 
siders the  general  case  of  flicker  photometers  as  compared 
with  equality-of-brightness  photometers  is  a  fact  which  has 
been  too  long  familiar  to  photometrists  to  admit  of  a 
discussion.  Moreover,  when  there  is  a  substantial  differ- 
ence between  the  results  the  equality-of-brightness  in- 
strument varies  from  the  flicker  always  in  one  direction. 

Finally,  as  regards  my  comment  on  the  measurements  of 
Broca  and  Laporte  this  difference  was  actually  found  to 
exist  in  following  their  method  of  equality-of-brightness 
determination,  which  happened  to  give  results  particularlv 
aberrant  as  compared  either  with  the  flicker  photometer 
or  with  a  Lummer-Brodhun  screen.  However,  this  com- 
ment does  not  detract  from  the  value  of  Mr.  Luckiesh's 
beautiful  experiments  nor  from  the  neatness  of  the  method 
he  adopted  for  avoiding  any'  conceivable  objection  which 
might  be  raised  to  the  use  of  heterochromatic  photometry 
in  solving  this  particular  problem. 

.\propos  of  his  experiments  with  Dr.  Ives'  visual  acuity 
screen,  it  may  be  worth  mentioning  that  Hastings  has 
shown  {American  Journal  of  Science.  Vol.  XIX.  1905. 
page  203),  both  from  his  own  experiments  and  those  of 
Dr.  Wolf,  that  the  dispersion  of  the  lens  of  the  human  eye 
IS  greater  than  that  of  ordinary  crown  glass.  Hence  the 
combination  with  a  concave  spectacle  lens  would  not  tend 
to  be  achromatic.  As  all  the  observers  wore  spectacles  it 
is  probable  that  part  of  the  difference  between  their  re- 
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suits  in  this  particular  experiment  may  have  been  due  to 
the  fact  that  in  prescribing  glasses  the  oculist,  however 
skilful,  has  to  make  his  corrections  for  the  best  average 
conditions  considering  the  particular  errors  of  the  eye 
with  which  he  has  to  deal.  Hence  spectacles  often  do  not 
give  the  full  theoretical  correction  for  a  particular  read- 
ing distance,  and  the  distance  of  I  m  used  in  this  case, 
lying  as  it  does  between  ordinary  distant  vision  and  ordi- 
nary reading  vision,  would  be  quite  certain  to  show 
residual  errors  enough  to  disturb  acuity  measurements. 
Boston,  Mass.  Louis  Bell. 


Loading  of  Telephone  Circuits. 


To   the  Editor  of  Electrical  World: 

Sir: — A  perusal  of  the  article  in  your  issue  of  July  15  by 
Messrs.  Samuel  R.  Parker  and  J.  Cavers  entitled  "Notes 
on  the  Loading  of  Telephone  Cable  and  Open-Wire  Cir- 
cuits" indicates  that  the  authors  appear  to  have  an  errone- 
ous conception  of  the  theory  of  "neutralizing"  the  effect  of 
capacity  in  telephone  circuits  by  the  introduction  of  lumped 
inductance  in  accordance  with  the  Pupin  system.  On  page 
167  the  authors  compute  the  inductance  necessary  to  "neu- 
tralize completely"  the  capacity  of  a  circuit  at  800  fre- 
quency. They  do  this  as  though  the  capacity  and  the  in- 
ductance were  simply  lumped  in  a  series  circuit  and  speak 
of    the    impedance    of    the    circuit    as    being    equal    to 


[-(-~i)T 


As  is  well  known,  this  method  of  computing  the  line 
impedance  does  not  apply  to  a  circuit  containing  capacity 
and  inductance  distributed  along  its  length  in  the  manner 
of  a  loaded  telephone  circuit. 


At  the  bottom  of  the  second  column  on  page  167  the 
authors  start  out  with  a  line  1200  miles  long  having  a  total 
attenuation  of  3.96,  and  determine  tlie  attenuation  constant 
necessary  on  a  1600-mile  circuit,  in  order  that  the  latter 
may  have  the  same  transmission  efficiency — that  is,  the 
same  total  attenuation.  An  arithmetical  mistake  in  the 
solution  of  this  problem  of  simple  proportion  gives  them 
a  resultant  attenuation  constant  of  0.00284  instead  of 
0.00248,  or  a  total  attenuation  for  the  1600-mile  circuit  of 
4.5 — that  is,  a  value  greater  than  the  figure  3.96  with  which 
they  started.  Without  apparently  noticing  this  inconsist- 
ency the  authors  attempt  to  explain  the  result  by  a  process 
of  reasoning  which  leads  them  to  the  remarkable  conclu- 
sion that  ".  .  .  .  thus,  although  loading  improves 
the  articulation,  it  reduces  the  volume  of  sound,  or  the 
amplitude ;  and  as  the  value  of  Re  increases  with  the  in- 
ductance of  the  coils,  it  will  be  readily  seen  that,  if  a  line 
is  overloaded  or  loaded  more  than  absolutely  necessary  tc 
get  the  standard  of  transmission  required,  the  efficiency  oi 
the  circuit  is  reduced  instead  of  increased  for  long-distance 
transmission."  Continuing,  the  authors  state  that  for  a 
value  of  /3d  =  4.60511  or  e'^^  =  100,  the  limiting  point  at 
which  loading  is  commercially  of  value  has  been  reached 
No  explanation  of  these  particular  figures  is  given  an( 
apparently  the  only  reason  for  determining  the  value  of  ^i. 
to  six  significant  figures  is  to  make  e"^*  =  100.  Later  ii 
the  paper  they  give  a  "practical"  value  for  prf  of  4.i44f 
and  use  this  value  in  the  preparation  of  Fig.  i.  This 
value,  which  is  exactly  10  per  cent  less  than  the  theoreti- 
cal value  quoted,  is  given  with  five  significant  figures 
although  the  authors  state  that  ".  .      .     but  in  prac 

tice  this  value  has  to  be  reduced  approximately  10  per  cen 
to  allow  for  extraordinary  losses,  such  as  leakage,  edd) 
currents  and  hysteresis  losses,  which  exist  on  the  circuit 
but  which  cannot  be  calculated."     ("The  italics  are  mine.! 

Neiu  York.  Frank  B.  Jewett. 
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Generators,  Motors  and  Transformers. 

Pendulum  Converter. — E.  Falkenthal. — An  illustrated 
description  of  a  new  type  of  pendulum  converter  for  trans- 
forming direct  current  into  alternating  current,  especially 
for  purposes  of  telephone  stations.  The  main  feature  of 
this  type  is  that  there  are  no  condensers  required  as  in 
other  similar  designs.  The  construction  is  shown  in  Fig.  I, 
the  direct-current  circuit  from  a  storage  battery  being 
shown  at  the  top  and  the  alternating-current  circuit  at  the 
bottom.  By  the  motion  of  the  pendulum  the  left-hand  and 
the  right-hand  halves  of  the  circuit  are  alternately  con- 
nected to  the  circuit.  The  pendulum  is  moved  by  the 
attraction  of  a  permanent  magnet  bar  at  the  top  moving 
in  an  artificial  stray  flnx  of  the  transformer  core.  The 
necessity  of  using  condensers  in  order  to  prevent  sparks 
when  contacts  are  broken  is  avoided  in  the  following  way : 
Before  the  contact  of  the  pendulum  with  the  left-hand  half 
of  the  coil  (as  in  the  moment  represented  in  the  illustra- 
tion) is  broken  the  right-hand  half  is  connected  in  parallel 
with  the  left-hand  half  for  a  very  short  time.  Since  the 
two  halves  of  the  coil  are  identical  but  wound  in  opposite 
directions  an  opposite  emf  is  induced  and  the  primary  cur- 
rent is  reduced  for  a  moment  to  zero,  so  that  there  will  be 
no  spark  when  the  contact  between  the  pendulum  and  the 
left-hand  half  of  the  coil  is  broken.  The  mechanical 
method  of  making  the  parallel  connection  is  clearly  shown 
in  the  illustration.  The  time  during  which  the  two  halves 
are  connected  in  parallel  can  be  adjusted  by  means  of  the 
large    screws    illustrated.      The    proper    position    of    these 


screws  can  be  found  by  using  an  ammeter  in  the  primary 
circuit  and  adjusting  the  screws  until  the  ammeter  show: 
a  minimum  of  current.  For  this  position  sparking  at  th< 
contact    is    a    minimum    and    the    alternating-current   wavi 


Fig.    1 — Pendulum   Converter. 

produced     has     the    most     favorable     form. — Elek.    Zeit 
July  20. 

Grinding  Carbon  Brushes. — A  note  on  a  recent  Britis 
patent   of   Mr.   A.   Watkins    (17,236,   Aug.    10,    1911)-     ' 
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chine    for    grinding    the    contact    surface    of    dynamo 

rushes  is   provided  with   a   rocking   frame   with   inchned 

les  and  carried  by  a  spindle.    The  spindle  is  mounted  in 

c    frames    supporting    a    cross-piece    which    carries    a 

Jen  block  with  a  curved  surface  to  correspond  to  that 

he  commutator.     One  end  of  the  spindle  is  fi.xed  to  a 

lie   for  rocking  the   frame   to  and   fro,  and   over   the 

.k  a  sheet  of  glass  paper  is  placed  and  fixed  by  clamps 

:  each  end  of  the  frame.    The  brushes  are  held  in  a  fixed 

osition   by   carriers   attached    to   the   center   of   the   side 

rames  and  are  adjusted  to  the  desired  angle  by  a  pivoted 

late  holding  the  same.    This  may  be  sot  to  any  angle  by  a 

•d  engaging  with  radial  slots  formed  in  the  carriers  and 

M  by  screw  nuts.     The  grinding  is  effected  by  working 

liandle  backward  and   forward. — Lond.  Elec.  Eng'ing, 

<■  17. 

Lamps  and  Lighting. 

hromoscope  Measurement  of  Colors. — Leo  Arons. — An 
-•.rated  description  of  a  new  instrument  which  permits 
to  produce  any  tint  of  nrixed  colors  and  to  define  it 
.erically.  The  simple  chromoscope  consists  of  two 
hoi  prisms  P  and  A  (Fig.  2).  Between  these  two 
lis  quartz  plates  Q  of  different  thickness,  cut  perpen- 
;'arly  to  the  crystallographic  main  axle,  can  be  in- 
cd.  Diffused  white  light  from  a  porcelain  disk  is 
\\n  through  the  circular  hole  B,  through  the  lens  L, 
■   P.     Observation   is   made   from   R.     Instead   of   the 

0  disk  a  colored  one  is  seen.  The  color  depends  on  two 
itities;  first,  the  thickness  of  the  quartz  plate  Q,  and, 
:id,  the  angle  between  the  plates  of  polarization  of  the 
I'll  prisms  A  and  P.     This  angle  may  be  read  directly 

1  a  dial.     Six  quartz  plates  are  used  in  thicknesses  of 
mm,  0.5   mm,   l.o  mm,  2.0  mm,  4.0  mm  and  8.0  mm 

actively  and  mounted  in  brass  plates  arranged  one  after 
ither.    Each  brass  plate  has  two  identical  holes.     One 
is  filled  with  a  quartz  plate,  the  other  is  empty.     By 
::ig  any  of  the  brass  plates  to  the  side  any  number  of 
"tz  plates  can  be  arranged  one  after  the  other  so  that 
-  possible  to  adjust  the  total  thickness  of  the  quartz 
p     .elates  from  0.25  mm  to   15.75  mm  in  steps  of  0.25  mm. 
1     ITie  different  colors  are  produced  by  reason  of  the   fact 
•hat  the  rays  of  different  wave-length  contained  in  white 
,ight,   after    their    passage    through    P,    undergo    different 
Reflection  of  the  planes  of  polarization  in  the  quartz  plates 
I     P  and,  therefore,  pass  more  or  less  weakened  through  A. 
I    ^n  contradistinction  to  the  colors  of  the  spectrum,  mixed 
I     "olors  are  here  obtained.    A  still  greater  variety  of  mixed 
:olors  can  be  obtained  by  using  two  sets  of  prisms  and 
■juartz  tubes  in  series.     For  this  purpose  the  end  of  the 
tube  between  B  and  x  in  Fig.  2  is  taken  off  and  the  piece 
from  B'  to  y  in  Fig.  3  is  substituted  for  it.    The  white  light 
.inters  through  B',  passes  through  L',  is  polarized  in  P*,  so 
that  after  the  different  deflection  of  the  planes  of  polariza- 
tion of  the  different  colors  in  Q'  a  colored  light  is  now 
made  to  pass   through   the  quartz   plate   Q.     The   author 
thinks  it  is  sufficient  to  use  for  Q'  always  one  and  the  same 
plate;  he  has  employed  a  quartz  plate  Q'  of  3.75  mm.    With 
•this  arrangement  the  colors  in  the  composite  chromoscope 
»re  measured  bv  three  figures ;  first,  the  thickness  of  the 
quartz  tube  Q;  second,  the  angle  between  the  prisms  A  and 
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Fig.    2 — Simple    Chromoscope. 


^,  and,  third,  the  angle  between  the  prisms  P  and  P".  As 
shown  in  Fig.  2,  a  Lummer-Brodhun  photometer  cube  may 
be  inserted  at  the  point  \V.  It  permits  the  colored  image 
to  pass  through  the  circular  contact  surface  while  the  free 


hypothenuse  surface  sends  toward  K  the  rays  which  are 
thrown  to  it  from  the  side  tube  A'  by  the  totally  rellecting 
prism  D.  The  side  tube  is  parallel  to  the  main  tube.  Be- 
sides the  lens  L,  it  contains  the  two  Nichol  prisms  P,  and 
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Fig.   3 — Addition   for   Composite   Chromoscope. 

P.,  of  which  P,  can  be  rotated,  and  the  angle  of  rotation 
can  be  measured  by  means  of  a  circular  dial.  The  side  tube 
is  directed  toward  a  white  porcelain  disk  which  is  placed 
at  the  side  of  the  other  white  porcelain  disk  from  which 
white  diffused  light  is  sent  into  the  main  tube.  Both  white 
porcelain  disks  are  identical  and  equally  illuminated.  The 
lens  L,  is  so  chosen  that  the  colored  image  from  the  main 
tube,  -which  is  observed  through  R,  appears  surrounded  by 
a  concentric  ring.  By  rotating  the  Nichol  prism  P,  equal 
illumination  of  both  surfaces  is  produced  while  all  quartz 
plates  are  removed.  In  this  case  the  boundary  line  between 
the  inner  circle  and  outer  ring  disappears.  This  is  the 
normal  position  in  which  the  color  determinations  are 
made,  especially  the  choice  of  the  colors  which  serve  as 
standard  colors.  If  the  white  porcelain  disk  for  the  side 
tube  is  replaced  by  a  surface  of  a  certain  color  (a  colored 
paper  or  cloth)  the  central  picture  of  the  image  in  A'  can 
be  made  to  assume  the  same  color  by  adjusting  the  quartz 
thickness  Q  and  the  angles  between  A  and  P  and  between 
P'  and  P.  The  color  tint  is,  therefore,  determined  by  these 
three  figures.  For  determining  the  color  of  transparent 
bodies  (glass  or  solutions)  the  glass  is  placed  directly  be- 
fore the  side  tube  and  the  solution,  held  in  a  suitable  absorp- 
tion vessel,  is  also  placed  directly  before  the  side  tube, 
which  is  again  directed  toward  a  white  porcelain  surface. 
Then  the  adjustments  are  made  again  in  the  main  tube. 
The  chromoscope  can  also  be  used  for  determining  the 
color  tint  of  a  source  of  light.  For  this  purpose  the  normal 
position  is  first  obtained  while  both  surfaces  are  illuminated 
by  the  same  standard  light.  Then  the  standard  light  is 
screened  off  from  the  white  porcelain  disk  before  the  side 
tube  and  this  disk  is  now  illuminated  by  the  lamp  the  color 
tint  of  which  is  to  be  determined.  Then  the  angles  between 
the  prisms  and  the  thickness  of  the  quartz  plate  are  ad- 
justed until  equality  is  reached  again. — Elek.  Zeit.,  July  27. 
Impregnated  Carbon  Electrodes. — J.  Escard. — An  article 
giving  a  review  of  the  history  and  properties  of  impreg- 
nated carbon  electrodes  for  arc  lamps.  The  following 
effects  of  impregnation  are  first  discussed:  Greater  steadi- 
ness of  the  arc;  increase  of  luminous  efficiency;  prevention 
of  slag  formation,  and  adjustment  of  the  color  tint  of  the 
arc.  Inconveniences  of  impregnated  electrodes  are  then 
taken  up,  namely,  the  effect  on  electrode  consumption  and 
the  production  of  fumes.  Finally  the  manufacture  of  im- 
pregnated electrodes  is  briefly  discussed. — L'Jndustrie  Elec. 
July  25. 

Generation,   Transmission   and   Distribution. 

First  110,000-Volt  Plant  in  Europe. — E.  G.  Fischinger. 
— The  first  part  of  a  long  illustrated  description  of  the 
transmission  system  from  the  main  plant  of  the  Lauch- 
hammer  metallurgical  works  to  two  other  plants  of  the 
same  company  and  for  the  supply  of  energy  to  the  district 
around  the  towns  of  Grossenhain,  Oschatz  and  Meissen 
in  Saxony.  There  is  a  mine  of  bituminous  coal  at  the 
Lauchhammer  works,  but  formerly  it  was  found  more 
advantageous  to  ship  the  coal  to  the  two  other  plants  of 
the  company  than  to  transmit  electrical  energy.  Since  the 
demand  for  power  has  increased  rapidly,  recalculations 
have  shown  that  an  electric  transmission  system  would  be 
far  more  economical.  When  this  had  been  decided  upon 
an  arrangement  was  made  by  which  the  three  towns  men- 
tioned above,  instead  of  erecting  their  own  central  station. 
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will  buy  up  to  12,000  k\v  for  thirty  years  from  the  company. 
This  will  be  supplied  to  the  towns  in  the  form  of  60,000- 
volt  and  15.000-volt  energy,  and  will  be  metered  as  such. 
For  transmission  a  voltage  of  110,000  is  to  be  used,  which 
is  the  highest  thus  far  employed  in  Europe.  The  gener- 
ating station  will  contain  four  three-phase  turbo-generators, 
each  of  5000  kw  rating,  at  a  power-factor  of  o.S  and  a 
voltage  of  from  4740  to  5500.  For  the  present  only  three 
of  the  generators  will  be  installed.  The  article  is  to  be 
concluded.^ — Elek.  Zeit.,  Aug.  17. 

Turbines. — F.  Prasil. — An  abstract  of  a  paper  read  at 
the  Zurich  meeting  of  the  (British)  Institution  of 
Mechanical  Engineers  on  the  results  and  experiments 
with  I'Vancis  turbines  and  tangential  (Pelton)  turbines. 
Within  the  last  ten  years  the  Francis  turbine  and  the  Pel- 
ton  wheel  in  the  most  varied  forms  of  construction  have 
quite  taken  the  place  of  the  older  types,  such  as  the  Jouval 
and  Girard  turbines.  Capacities  as  high  as  16,000  Jip  in 
single  units  have  now  been  reached.  The  Francis  turbine 
is  applied  with  success  to  falls  of  from  i  m  to  150  m  (3.3 
ft.  to  492  ft.),  the  Pelton  wheel  to  falls  from  40  m  to 
950  m  (131  ft.  to  3116  ft.).  In  this  progress  is  to  be 
noted  not  only  a  steady  improvement  in  the  details  of  con- 
struction of  the  turbine,  but  also  in  the  efficiency  of  the 
automatic  governing  and  the  safety  mechanism.  Particu- 
larly in  modern  plants  with  long  supply  pipes  and  con- 
duits, with  their  severe  specifications  for  high-standard 
reliability  in  the  safety  apparatus,  these  requirements  make 
large  claims  upon  the  skill  and  ability  of  the  engineers. 
The  result  has  been,  however,  a  large  measure  of  success 
in  the  production  of  successful  designs.  In  regard  to  effi- 
ciency, much  further  advance  in  the  future  is  not  to  be 
expected.  The  problem  of  governing  can  be  consid- 
ered as  not  yet  completely  solved,  since  there  still  appears 
in  view  a  series  of  applications  which  would  influence  the 
further  development  of  this  problem.  The  electrification 
of  railways  might  be  mentioned  as  one  example. — Lond. 
Electrician,  Aug.    11. 

Water-Power  Plants  in  Szvitzcrland. — An  account  of  the 
recent  Swiss  tour  of  the  (British)  Institution  of  Mechani- 
cal Engineers  and  its  convention  at  Zurich.  (Abstracts 
of  the  papers  presented  at  this  meeting  have  been  or  are 
given  elsewhere  in  the  Digest.)  At  the  city  of  Basle  a 
2ooo-kw  steam  turbo-generator  has  been  added  to  the  steam 
plant,  while  large  extensions  of  the  water-power  plant 
near  by  are  about  to  be  completed.  Ten  km  (6  miles)  above 
Basle,  between  the  towns  of  Augst  and  Wyhlen  on  the 
south  and  north  side  of  the  Rhine,  the  river  is  completely 
dammed,  giving  a  gross  fall  of  from  5  m  to  8>^  m  (16  ft. 
to  28  ft.),  with  mean  6.7  m  (22  ft.),  to  ten  Francis  tur- 
bines of  15,000  hp  total  on  the  south,  or  Swiss,  side  and  to 
other  ten  turbines  on  the  German  side  yielding  about  the 
same  total  horse-power.  The  turbines  are  direct-coupled 
to  three-phase,  i6oo-kva  generators  on  horizontal  shafts 
with  periodicity  of  50  and  speed  of  107  r.p.m.  From  the 
south  side  the  energy  is  taken  to  Basle  at  7000  volts — 
that  is,  without  transformation.  On  the  north  side  part 
of  it  is  raised  to  45,000  volts  and  transmitted  over  six 
aerial  lines,  while  four  other  lines  transmit  the  rest  with- 
out transformation.  Another  excursion  was  made  to  the 
Rheinfelden  works  (rating,  17,000  hp)  and  the  Laufen- 
burg  works  (50,000  hp).  The  manufacturing  plants  of 
the  Brown-Boveri  Company,  of  Escher,  Wyss  &  Company 
and  of  the  Oerlikon  works  were  also  visited.  Excursions 
were  made  to  the  Rhine  Falls  near  Schaffhausen,  to  the 
Schafifhausen  hydroelectric  power  plant  and  the  plants  at 
Lontsch  and  Beznau. — Lond.  Elec.  Review,  Aug.   11. 

Colliery  Power  Plant. — J.  Burns. — A  paper  read  before 
the  South  Staffordshire  and  Warwickshire  Institute  of 
Mining  Engineers  in  which  the  author  compares  the  ad- 
vantages of  gas  and  exhaust  steam  for  colliery  power 
plants.  His  conclusions  are  generally  in  favor  of  exhaust 
steam.     He  contends  that  the  maximum  of  simplicity  with 


economy  is  obtained  in  the  average  existing  colliery  t 
improving  the  steam  conditions  of  the  winders  and  ut 
lizing  the  exhaust  to  drive  a  low-pressure  turbine.  The: 
plants  are  absolutely  independent  of  each  other.  Tl 
winders  are  under  the  absolute  control  of  the  drivers  ar 
are  run  under  exactly  the  same  conditions  whether  tl 
turbine' is  running  or  not.  The  power  supplied  by  tl 
turbo  plant,  whether  the  transmission  medium  be  elei 
tricity  or  compressed  air,  will  drive  all  the  undergrour 
plant  in  addition  to  the  outlying  plant  on  the  surface,  an 
finally,  the  turbines  use  all  the  low-pressure  steam  aval 
able  to  its  utmost  advantage  and  automatically  use  on 
as  much  extra  high  pressure  steam  as  is  required  to  mal 
up  the  exact  outpul. — Lond.  Electrician,  Aug.  1 1 . 

High-Tension  Transmission  in  Spain. — M.  Xeust.\tte 
— The  conclusion  of  his  illustrated  article  on  the  tran 
mission  system  of  the  Hidroelectrica  Espafiola  Compar 
and  its  Molinar  power  plant.  The  most  remarkable  fe 
tures  of  the  system  are  the  voltage  of  70,000  and  tl 
distance  of  the  different  cities  which  are  supplied  wi 
energy  from  the  plant.  These  distances  are  254  km  (if 
miles)  to  Madrid,  80  km  (48  miles)  to  Valencia,  82  k 
(49  miles)  to  Alcoy  and  180  km  (108  miles)  to  Cartageii 
The  first  two  lines  are  in  operation,  the  latter  two  in  cour 
of  construction.  In  the  present  instahnent  the  constructic 
of  the  line,  the  protective  devices,  the  substations  and  tl 
telephone  system  are  described,  and  an  account  of  tl 
opening  of  the  system  is  given.  The  whole  tramway  sy 
tem  of  the  city  of  Madrid  is  supplied  with  energy  from  tl 
plant  254  km  away. — Elek.  Zeit.,  Aug.  3. 

Hydroelectric  Plant  in  Silesia. — An  article  giving  not 
on  various  plants  in  the  province  of  Silesia  in  German 
with  special  reference  to  the  Weistritz  dam,  from  whii 
water  is  to  be  supplied  to  a  plant  containing  three  600-I 
turbines,  of  which  one  is  used  as  reserve.  For  transmi 
sion  voltages  of  10,000  and  30.000  are  used.  The  furthc 
distance  is  70  km  (42  miles).  The  plant  is  to  operate 
conjunction  with  the  large  steam-power  plant  at  Walde 
burg,  which  furnished  last  year  about  22,000,000  kw-houi 
— Elek.  Zeit.,  July  27. 

Traction. 

Manchester  Municipal  Raikuays. — An  abstract  of  la 
year's  account  of  the  municipal  railway  system  of  the  ci 
of  Manchester,  which  is  quite  successful  financial 
The  annual  contribution  in  relief  of  the  rates  has  shown 
tendency  to  increase  from  year  to  year.  The  amount  pa 
over  for  this  purpose  for  the  year  ended  March  31,  191 
was  $375,000,  bringing  the  total  contributions  during  t 
last  ten  years  to  $2,635,000.  The  number  of  passenge 
carried  shows  a  greater  increase  than  for  several  yea 
past;  the  total  of  165,800.077  represents  184  journeys  p 
year  per  head  of  population  served  (approximately  901 
000).  The  number  of  car-miles  was  17,367,200,  as  agair 
17,161,774  a  year  ago.  the  number  of  passengers  per  cr 
mile  having  risen  from  9.26  to  9.55.  The  total  numb 
of  kw-hours  used  was  29,063.006,  or  1.673  P^""  car-nii 
compared  with  1.709  in  the  previous  year.  As  regards  t 
financial  results,  the  average  traffic  revenue  per  car-m 
was  22.086  cents,  as  against  21.738  cents  last  year.  1 
working  expenses  were  64.08  per  cent  of  the  receipts  a 
amounted  to  14.348  cents  per  car-mile.  The  average  fa 
paid  per  passenger  was  2.32  cents,  as  against  2.34  cents 
year  ago.  The  parcels  department  of  the  tramways  cc 
tinues  to  make  progress.  The  number  of  parcels  earn 
in  191 1  was  950,000,  the  receipts  $50,000  and  the  to 
profits  from  this  department  $12,000.  The  total  expens 
including  capital  charges,  etc.,  per  car-mile  were  18. 
cents,  the  total  revenue  from  all  sources  22.70  cen 
hence  the  balance  is  4.58  cents.  Of  this  2.38  cents  was  us 
for  reserve,  renewals  and  depreciation  fund;  0.12  cent  r 
street  improvements,  and  2.08  cents  represented  the  cent  ■ 
bution  to  the  city  in  aid  of  rates. — Lond.  ElectricU' 
Aug.  II. 
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Rack-Raihcay  Locomotncs. — T.  Weber  and  S.  Aht. — 
paper  read  at  the  Zuricli  meeting  of  the  (British)  Insti- 
tion  of  Mechanical  Engineers.  The  authors  describe 
e  various  railways  in  Switzerland  which  are  operated 
ther  wholly  or  partially  on  a  rack  system.-  Details  of 
)th  the  steam  and  electrically  worked  lines  are  given. — 
■ond.  Electrician.  Aug.  11. 

Electric   Traction  on  European   Main  Roads  and  Inter- 

rboH  Roads. — F.  Stein. — Continuation  and  conclusion  of 

is  very  extensive  and  elaborate  statistical  tables.    Switzer- 

.nd   has   eight   direct-current,    six    single-phas'e    and    two 

Bree-phase    roads;    England,    fourteen    direct-current   and 

•   single-phase    roads;    Italy,    eight    direct-current,    five 

c-phase  and  two  three-phase  roads ;  Norway,  one  di- 

^■nrrent  and  two  single-phase  roads;  Sweden,  two  sin- 

liase  roads;  Holland,  one  direct-current  and  one  single- 

•   road;   Belgium,   one   single-phase   road,   and   Spain, 

-ingle-phase  and  one  three-phase  road.     For  each  road 

rv  large  amount  of  statistical  information  is  given. — 

/('I'..  Aug.   10  and   17. 

Installations,  Systems  and  Appliances. 

■cs  /or  Electrical  Energy. —  K.    \\ik.\nder. — A   paper 

before  the  German  Association   (Verband)   of  Elec- 

:  Engineers.     In  view  of  the  great  importance  of  the 

■Ilic-filament  lamp  to  central  stations  the  author  thinks 

the  rates  at  present  in  use  should  be  revised.     This  is 

necessary    in    view   of   the    increased    importance   of 

ric  cooking  and  heating  apparatus.     He   recommends 

mtroduction    of   a   special    price    from   2   cents   to   2.5 

f  per  kw-hour  for  cooking;  an  extra  discount  of  from 

T  cent  to   10  per  cent   for   residences   in  which   only 

ric  light   is  used;   a  flat  rate  with  a  limiting  device 

;ch   limits   the   maximum   power   which   can   be   taken 

the  supply  mains),  but  without  meter,  preferably  in 

ay  similar  to  a  rate  recently  introduced  in  the  city  of 

men.    The  price  difference  of  $3.75  and  $5  between  the 

of  a  meter  and  a  simple  limiting  device  may  be  use- 

.   employed   for  paying  the  cost  of  installation  of  the 

lamps    for    small   consumers.      A   new    rate   may   be 

iJuced  in  which  energy  is  furnished  for  cooking  at  a 

i-ry    low    price    which    could    otherwise    not    be    obtained. 

Ihe  consumer  should  have  a  free  choice  between  different 

ites.     In  general  the  price  of  energy  should  be  reduced. 

introduction  of  lighting  by  electricity  should  be  facili- 

i  in  the  same  way  as  this  is  done  for  gas  by  making 

•illations  free  of  charge,  etc..  so  that  in  the  competition 

veen  gas  and   electricity,   which   in   itself  is  sound  and 

irable,  electricity  should  not  be  held  back  artificially.— 

'.'.  Zeit.,  Aug.  3. 

ondon    Central    Station. — .\n    abstract    of    last    year's 

nctal   report  of  the   St.   Marylebone  electricity   supply 

It.    The  total  sales  of  electrical  energy  during  the  year 

c  increased  by   14.5   per  cent  over  the  previous  year, 

figures  for  last  year  being  9,152,000  kw-hours  for  pri- 

■    lighting,    1,398,000   for   public   lighting   and    1,788,000 

motors  and  heaters.     The  average  price  received  was 

follows:    For  private  lighting,  7.652  cents  per  kw-hour, 

^nd   for  motor  service.  2.954  cents,  the   average   for   the 

whole  of  the  private  supply  being  6.88  cents.     The  load- 

;factor  during  the  last  year  was  16.9  per  cent  as  against 

15.7  per  cent  in  1909-10,  14.5  per  cent  in  1908-9  and  only 

1 1.8  per  cent  in  1906-7.  The  total  operating  cost  last  year, 
including  generation,  distribution  and  management  costs, 
but  not  including  capital  charges,  was  2  cents  per  kw-hour 
sold.  The  total  capital  charges  were  4.46  cents,  hence  the 
|total  cost  was  6.46  cents,  while  the  total  revenue  was  6.92 
cents. — Lond.  Electrician.  Aug.  18. 

Electrophysics   and    Magnetism. 

.\oture  of  Light  Action  in  Selenium. — F.  C.  Brows. — An 
account  of  an  experimental  investigation,  the  chief  results 
"f  which  are  as  follows:     Light  produces  two  changes  of 


opposite  sign  in  the  conductivity  of  all  light-sensitive 
selenium.  The  amount  of  the  change  is  a  function  of  the 
time  of  illumination  as  well  as  the  intensity  and  character 
of  the  illumination.  The  character  of  the  conductivity 
curves  for  the  four  known  varieties  of  light-sensitive 
selenium  can  be  explained  by  assuming  the  existence  of 
three  components  in  dynamic  equilibrium,  under  given 
illumination,  temperature,  pressure  and  electric  potential 
differences.  The  effect  of  any  agency  that  affects  the  con- 
ductivity of  selenium  is  of  such  a  nature  that  it  alters  the 
rates  of  interchange  between  the  components.  The  ex- 
perimental results  can  be  explained  to  a  first  order  approxi- 
mation on  the  assumption  that  only  the  B  kind  is  conduct- 
ing of  the  three  components  which  are  in  equilibrium  ac- 
cording to  the  reaction  /I  ^^  B  «->  C.  If  the  view  thus  pro- 
posed is  accepted  the  failure  of  Ohm's  law  becomes  only  an 
apparent  and  not  a  real  failure. — Pltys.  Revieiv,  July. 

Number  of  Electrons  in  Metallic  Conduction. — J.  W. 
Nicholson. — The  electron  theory  of  the  conduction  of 
electricity  through  metals,  first  developed  by  Drude,  has 
in  the  hands  of  later  investigators  been  placed  on  a  firm 
footing.  However,  no  certainty  exists  as  to  the  number  of 
free  electrons  which  must  be  supposed  to  be  present  in  the 
atoms  of  the  various  metals  at  ordinary  temperatures  in 
order  to  account  for  their  optical  properties.  In  the  pres- 
ent highly  mathematical  paper  the  author  attempts  to  dis- 
criminate between  certain  hypotheses  with  the  aid  of  ex- 
perimental results.  While  the  present  paper  is  only  pre- 
liminary it  would  appear  that  the  exact  number  of  free 
electrons  per  atom  in  a  metal  can  be  determined  and  resiilts 
can  be  obtained  which  may  tend  toward  a  comprehension 
of  the  structure  of  the  atoms  of  the  elements.  Thus  five 
free  electrons  seem  to  be  attached  to  every  two  atoms  of 
silver,  while  an  atom  of  manganese  seems  to  have  three 
free  electrons  and  it  is  possible  that  a  solid  magnesium 
molecule  contains  seven  atoms  and  has  twenty-two  electrons 
to  spare. — Phil.  Mag.,  August. 

Electric  State  of  ihe  Upper  Atmosphere.— A.  J. 
.M.\kower,  W.  Makower.  W.  M.  Gregory  and  H.  Robin- 
son.— An  account  of  a  great  many  experiments  in  which 
the  electric  state  of  the  air  at  different  heights  above  the. 
ground  was  investigated  by  means  of  kites  and  balloons 
during  three  summers.  The  authors  conclude  that  results 
of  considerable  interest  are  obtainable  by  the  methods  em- 
ploved.  The  problems  of  atmospheric  electricity  are,  how- 
ever, so  complicated  and  seem  to  depend  on  so  many  condi- 
tions that  there  is  little  hope  of  arriving  at  an  understand- 
ing of  the  different  influences  at  work  by  intermittent 
experiments.  It  is  thought  that  continuous  observations 
will  enable  one  to  separate  the  effects  of  barometric  pres- 
sure, temperature,  humidity  and  wind  velocity  respectively. 
— Lond.  Electrician.  Aug.  18. 

Units,  Measurements  and  Instruments. 
Units  of  Resistivity.— D.  Robertson.— A  letter  with  ref- 
erence to  the  recent  article  of  Bellinger.  The  author 
criticises  the  laxity  in  definition  and  notation  of  the  units 
of  resistivity.  He  considers  the  following  two  to  be  the 
best  definition:  Resistivity  is  that  property  of  the  material 
in  virtue  of  which  it  converts  energy  into  heat  when  an 
electric  current  flows  through  it,  and  it  is  measured  by  the 
resistance  per  unit  length  of  a  rod  (or  wire)  having  a 
unit  cross-section.  The  mass  resistivity  is  measured  by 
the  resistance  per  unit  length  of  a  rod  (or  wire)  having 
unit  mass  per  unit  length.  Instead  of  ohms  per  centimeter- 
cube,  one  should  speak  of  ohm-centimeters,  etc. — Lond. 
Electrician,  Aug.   18. 

Vibragraph. — An  illustrated  description  of  an  instrument 
which  permits  one  to  record  and  measure  all  kinds  of 
vibrations.  The  instrument  is  shown  in  Fig.  4.  \  mercury 
cup  is  provided  with  a  floating  mirror,  so  pivoted  as  to 
avoid  lateral  movement,  and  the  mercury  ripples  caused 
by  vibration  result  in  an  angular  movement  of  the  mirror. 
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The  beam  of  light  emanating  from  a  small  incandescent 
lamp  and  reflected  by  the  mirror  records  on  photographic 
paper  a  straight  line  if  the  vibration  is  in  one  plane  only, 
or  a  complex  figure  if  the  vibration  be  in  planes  at  different 


Fig.    4 — Vibragraph    with    Side    and    Lamp    Cover    Removed. 

angles,  such  as  is  nearly  always  the  case  in  actual  practice. 
When  no  records  are  required  the  photographic  paper 
can  be  replaced  by  a  screen,  thus  permitting  of  direct 
visual  observations.  Each  mercury  cup  has  its  own  con- 
stants, and  three  different  cups  are  usually  supplied  with 
the  instrument  so  as  to  make  the  vibragraph  suitable  for 
recording  strong  (say,  0.3  mm),  medium  (0.08  mm)  and 
small  (0.02  mm)  vibrations.  With  each  cup  is  supplied  a 
set  of  calibration  curves  which  permit  of  the  determina- 
tion from  the  photographic  record  of  the  actual  movement 
of  the  vibrating  body  in  fractions  of  inches  or  millimeters. 
Fig.  5  shows  a  typical  vibragram  obtained  from  the  crank 
casing  of  an  engine  driving  a  1250-kva  alternator  at  188 
r.p.m.  The  apparatus  has  been  used  in  practice  in  connec- 
tion with  litigation  in  respect  of  alleged  nuisance  through 
transmitted  vibration  of  central  stations. — Lond.  Elec.  Re- 
view, Aug.  18. 

Measurement  of  Magnetic  Fluxes. — P.  Seve. — An  ab- 
stract of  a  paper  presented  before  the  French  Academy  of 
Sciences  on  the  measurement  of  magnetic  fluxes  in  abso- 
lute value.  For  this  purpose  either  electrodynamic  or  in- 
duction phenomena  may  be  used.  The  method  most  em- 
ployed is  that  of  the  Cotton  balance.  But  it  is  nevertheless 
useful  in  all  cases  to  compare  the  results  of  the  balance 
with  the  results  of  ballistic  measurements.  The  author 
gives  results  of  the  two  methods  used  in  combination.^ — 
L'Industrie  Elec,  July  25. 

Measuring  the  Fluctuations   in   a  Rapidly   Varying  Rc- 


Fig.    5 — Crank   Casing    of    Engine    Driving    1250-kva    Alternator    at 
188  R.P.M. 

sistance. — F.  C.  Brown  and  W.  H.  Clark. — Sometimes  it 
becomes  necessary  to  measure  a  variable  resistance  which 
changes  during  short  intervals  of  time.  By  placing  the 
resistor  of  variable  resistance  in  one  arm  of  a  Wheatstone 


bridge  circuit  the  average  resistance  can  be  expressed  fo 
any  interval  of  time  in  terms  of  the  throw  of  a  ballisti 
galvanometer  where  the  galvanometer  is  thrown  into  tli 
circuit  by  means  of  a  pendulum  for  the  desired  interval  0 
time,  which  must  be  small  compared  to  the  period  of  th 
galvanometer.  How  small  this  interval  should  be  is  als. 
determined  by  the  rapidity  with  which  the  resistanc 
changes.  If  the  time  is  made  sufficiently  short  the  averag 
resistance  practically  becomes  the  actual  resistance  at  th 
middle  of  the  interval. — Phys.  Rev.,  July. 

Optical  Pyrometry.- — C.  E.  Mendenhall. — An  illustrate' 
paper  in  which  the  author  describes  a  convenient  mounting 
a  method  of  calibrating  the  spectroscopic  eye-piece  for  th 
Holborn  optical  pyrometer,  and  gives  a  comparison  of  tli 
"spectroscopic"  and  "red-glass"  temperature  scale  whici 
justifies  the  use  of  Wien's  law  with  the  ordinary  "red 
glass"  form  of  pyrometer. — Phys.  Review,  July. 

Localisation  of  Faults  in  Cables. — A  brief  description  0 
an  instrument  made  by  a  German  company  which  permit 
one  to  read  off  directly  the  distance  of  a  cable  fault  i 
meters  from  the  point  where  the  test  is  made.  The  appa 
ratus  contains  a  storage  cell  and  the  instrument  propei 
which  operates  according  to  the  voltage-drop  method.- 
Elek.  Zeit..  Aug.  3. 

Telegraphy,  Telephony  and  Signals. 

Directed  Wireless  Telegraphy.- — An  article  in  which  th 
author  gives  results  of  work  of  the  Bellini  and  Tosi  wir« 
less  compass  on  board  ship. — Lond.  Electrician.  .Aug.  18. 
Miscellaneous. 

German  Association  of  Electrical  Engineers. — The  fir; 
parts  of  a  full  stenographic  report  of  the  business  session 
of  the  recent  convention  of  the  German  Association  (Vei 
band)  of  Electrical  Engineers.  The  discussions  whic 
followed  the  presentation  of  the  dift'erent  papers  are  als 
reported  in  full.  (The  papers  themselves  are  not  include 
in  the  report,  but  are  printed  separately.  Abstracts  c 
the  different  papers  have  been  given,  or  will  be  given,  i 
the  Digest.)  The  official  addresses  of  welcome  and  tli 
presidential  address  of  Prof.  E.  Budde  on  the  preser 
status  of  electrical  industries  are  given  in  Elek.  Zeit.,  Jul 
20.  The  annual  report  of  the  secretary,  Mr.  G.  Dettma 
gives  a  review  of  the  work  of  the  Verband  and  of  tli 
different  committees  during  the  year.  The  finances  are  i 
satisfactory  condition,  there  being  a  surplus  of  $6,500  fc 
last  year. — Elek.  Zeit.,  July  27.  Further  committee  report 
as  well  as  the  discussions  of  papers  by  Nowak  on  a  machir 
for  calculating  wiring  networks,  by  Eppner  on  the  safet 
of  insulating  materials  against  fire,  and  by  Kesseldorfer  0 
mercury  motor  meters,  are  given  in  Elek.  Zeit.,  Aug.  . 
The  very  extended  discussion  of  Ossanna's  paper  on  tl 
design  of  single-phase  commutator  motors  is  given  in  Elci 
Zeit.,  Aug.  10. 

Patent  Attorneys. — C.  Weihe. — The  author  gives  a  hi: 
tory  of  patent  attorneys  in  Germany  and  the  laws  whic 
regulate  their  activity.  These  laws  are  criticised,  an 
recommendations  for  their  amendment  are  made.  Tli 
position  of  the  patent  attorney  is  thought  to  be  midwa 
between  that  of  the  engineer  and  that  of  the  lawyer.- 
Elek.  Zeit.,  Aug.  3. 

E.rhibition  of  Instruments. — J.  Saphores. — The  concli 
sion  of  his  long  illustrated  description  of  various  exhibits  ; 
the  recent  exposition  of  the  French  Physical  Society.  . 
Carpentier  exhibited  ohm  standards  of  manganin  wire 
the  Abraham-Villard  electrometer  for  measuring  directl 
continuous  or  alternating-current  emf  of  the  order  of  maj 
nitude  of  200,000  volts  to  800,000  volts;  a  new  design  of  tl 
Ricardo  Arno  galvanometer;  the  Abraham  frequenc 
meter ;  an  induction  wattmeter ;  an  angular  speed  indicate 
and  the  Abraham  rheograf  without  iron.  Mr.  J.  Richai^ 
exhibited  various  laboratory  instruments,  a  recording  wat 
meter  for  automobiles,  and  a  recording  milliamnieter  f' 
thunder  storms. — L'Industrie  Elec,  June  10. 
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New  Apparatus  and  Appliances 


IFTEEN-YEAR-OLD  MOTOR  IN  A  PATTERN  SHOP. 

It  is  in  the  service  of  tlie  relatively  small  industrialist 
lat  electricity  often  proves  its  value  and  demonstrates  the 
ependability  of  electrical  apparatus  in  general,  where  the 
'lability  to  fulfil   a  contract  through  interruption  of  ma- 


Fifteen-Year-Old    Motor 


cry  operation  may  mean  the  failure  of  the  firm  with 

:;cr  capital.     In   a   corner   of   the   pattern   shop   here 

An  there  will  be  seen  in  operation  a  motor  which  has 

in  constant  service  every  day  for  fifteen  years,  being 

ict   the   first   Wagner   motor   sold   in    St.    Louis.     The 

r  is  of  2  hp  running  on    no-volt  alternating  current 

.'^oo   r.p.m.   and   has   never   received    or   required   any 

ntion  other  than  that  of  the  shop  hands.     That  there 

remain  possibilities  along  the  line  of  electrification  in 

special  instance  is   evidenced  by  the  use  of  the  oil- 

A-d  glue-pot.     The  service  supplied  by  the  motor  should 

e  a  good  talking  point  for  the  adoption  of  an  equally 

iceable  electrically  heated  outfit. 


RECENT  IMPROVEMENTS  IN  DISTRIBUTING 
TRANSFORMERS. 


materials  now  used  are  of  better  quality  both  mechanically 
and  electrically,  with  the  result  that  a  further  increase  in 
efficiency  and  reduction  of  exciting  current  has  been  ob- 
tained. For  example,  the  7'/j-kva  transformer,  which  for- 
merly had  an  iron  loss  of  62  watts  and  copper  loss  of  125 
watts,  now  has  only  57  watts  iron  loss  and  no  watts  cop- 
per loss.  The  exciting  current  has  been  reduced  from  2.2 
per  cent  to  1.7  per  cent  and  the  regulation  at  100  per  cent 
power- factor  improved  from  1.69  per  cent  to  1.55  per  cent. 
Other  sizes  show  corresponding  improved  performance. 

A   very   uniform   temperature    is   maintained   throughout 
the  entire  transformer  and   in  no  place  does  the  tempera- 


bout  three  years  ago  marked  improvements  were  em- 
ed    in   the    "type    S"    transformer     developed     by     the 

■  ^5tinghouse  Electric  &  Manufacturing  Company,  East 
''ittsburgh.  Pa.  They  consisted  principally  in  a  radically 
»ew  shell  design  of  magnetic  circuit  whereby  low  mag- 
netic reluctance  is  obtained  without  increasing  the  mean 
ength  of  turn  of  the  winding,  and  which  was  especially 
■dapted  for  the  use  of  the  new  silicon  steel  for  the  mag- 
letic  circuit.  These  improvements  resulted  in  a  marked 
ncrease  in  efficiency,  better  regulation  and  a  reduction  in 
xciting  current,  all  important  characteristics.  Notwith- 
tanding  the  radical  changes  made  at  that  time,  develop- 
nent  of  the  same  type  of  transformers  has  continued  and 
leveral  marked  improvements  have  been  recently  an- 
lounced. 

■  These  recent  improvements  have  resulted  from  improved 
naterials  and  better  mechanical  design.  The  subject  of 
nsulation  has  been  given  special  attention,  as  upon  this  the 
'fe  of  the  transformer  largely   depends.     The   insulating 


Fig.   1  —  Improved   HIgh-Tension  Coll. 

ture  rise  exceed  50  deg.  under  normal  conditions.  This 
insures  long  life  and  high  all-day  efficiency.  In  line  with 
the  question  of  insulation,  the  high-tension  coils  have 
been  further  subdivided  to  reduce  the  voltage  between  lay- 
ers of  the  windings  as  well  as  between  coils  and  thus 
relieve  the  strain  on  the  insulation.  A  view  of  the  im- 
proved coil  is  shown  in  Fig.  i. 

Slight  changes  have  also  been  made  in  the  terminal 
bushings  to  insure  no  possibility  of  grounding  to  case  due 
to  the  collection  of  dust  between  the  bushing  and  the  case 
and  still  further  to  make  the  siphoning  of  oil  from  the 
case  impossible.     The  new  bushing  is  shown  in  Fig.  2. 

A  highly  flexible  weatherproof  cable  is  used  for  the 
leads,  which  are  rubber-insulated  with  a  grade  of  rubber 


Fig.   2 — Terminal    Bushings. 

that  would  deteriorate  very  slowly  if  exposed  to  the 
weather.  The  rubber  insulation  is  protected  by  a  braided 
covering  and  the  cable  meets  the  rigid  new  requirements 
of  the  National  Board  of  Fire  Underwriters,  which  some 
of  the  cables  now  used  on  transformers  do  not. 

i 


DIELECTRITE  "  INSULATION. 


Announcement  is  made  that  the  Staunton  Dielectrite 
Rubber  Company,  of  Muskegon,  Mich.,  has  completed  a  new 
plant  to  be  devoted  to  the  manufacture  of  Dielectrite,  a 
molded  insulation  for  high-tension  and  low-tension  elec- 
trical work.  This  material  is  the  invention  of  Mr.  Gray 
Staunton,    who    has   been    conducting   experiments    for    a 
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number  of  years  in  a  laboratory  in  Chicago.  The  material 
has  the  appearance  of  hard  rubber  and  is  usually  black  in 
color,  although  it  can  be  produced  in  various  tints.  The 
exact  composition  of  this  insulating  substance  is  not  re- 
vealed, but  it  has  been  said  that  the  greater  part  of  it  is 
made  up  of  vegetable  liber,  the  remainder  being  of  mineral 
origin.  The  ingredients  are  mixed  and  milled  into  the 
consistency  of  a  hard  gum  and  the  mass  is  then  placed  in 
a  mold  and  subjected  to  great  pressure  in  a  hydraulic 
press.  While  subject  to  this  pressure  it  is  vulcanized  by 
the  application  of  heat  and  it  emerges  in  shape  designed 
for  electrical  use. 

\'arious  types  of  insulators  and  insulating  devices  are 
made  from  this  material,  such  as  petticoat  insulators,  bus- 
bar supports,  oil-switch  tubes  and  bushings  for  switch- 
board work.  Dielectrite  is  said  to  possess  great  dielectric 
strength  and  to  show  an  excellent  resistance  to  heat.  It 
does  not  absorb  moisture  and  is  not  easily  attacked  by  acids 
or  alkalis.  It  may  be  molded  to  nearly  any  form  desired 
and  easily  machined.  Accurate  threads  may  be  formed  on 
the  inside  or  outside  of  tubes  made  of  this  material.  The 
specific  gravity  of  this  substance  is  only  about  1.31  and  it 
is  not  brittle  or  friable  and  possesses  reasonable  mechanical 
strength. 

Dielectrite  has  been  used  for  insulators  on  lines  carrying 
44,000  volts  and  over.  It  is  said  that  about  $100,000  has 
been  expended  on  experimental  work  relating  to  this  in- 
teresting insulation  during  the  last  twelve  years.  During 
this  time  comparatively  small  quantities  of  material  have 
been  produced  and  it  has  been  used  to  a  considerable  extent 
in  the  substations  of  the  Commonwealth  Edison  Company 
and  also  in  other  electrical  installations  in  Chicago. 


SINGLE-ACTING    TRIPLEX  PLUNGER    PUMP    FOR 
HIGH  PRESSURES. 


The  Goulds  Manufacturing  Company,  Seneca  Falls, 
N.  Y.,  has  just  placed  on  the  market  a  new  high-pressure 
triplex  power  pump.  The  pump  is  similar  to  the  type 
which  is  in  general  use  in  mines,  waterworks  and  with 
hydraulic  elevators,  fire-protection  systems,  hydraulic 
presses,  oil-pipe  lines,  etc.,  the  chief  difference  being  in 
the  gearing.'   As  shown  by  the  illustration,  the  new  pump 


High-Pressure   Triplex    Power   Pump, 


has  only  one  gear  and  pinion,  which  are  located  between 
the  standards.  Placing  the  gearing  in  this  manner  neces- 
sarily lengthened  one  side  of  the  pump  somewhat  and  in- 
creased the  distance  between  the  two  valve  boxes  on  that 


side.     Instead  of  lengthening  the  pipe  connection  betwe 
the  valve  boxes  on  one  set  and  making  each  set  of  a 
ferent  shape,  as  they  are  in  many  pumps,  a  distance  pi 
is  put  in  as  shown. 

By  making  use  of  this  arrangement  tlie  three  sets  of  vj 
boxes  are  kept  identical  in  form  and  interchangea 
This  duplication  of  parts,  which  is  a  feature  of  Gol 
pumps,  saves  valuable  time  when  repairs  are  needed  ' 
also  reduces  the  number  of  parts  kept  in  stock  by  the  uS 
who  may  be  located  a  great  distance  from  the  nianufg 
torv. 


MERCURY-ARC    RECTIFIERS     FOR     FIRE-ALAI 

SYSTEM, 


The  use  of  mercury-arc  rectifiers  and  storage  'batteri 
in  connection  with  fire-alarm  systems  tends  to  effect  ' 
marked  reduction  in  operating  expenses.     The  new  syste 


Fig.    1 — Old    Battery    for    Fire-Alarm    System. 

installed  in  Plymouth,  Pa.,  by  the  Dugan  Engineer! 
Company,  of  Wilkes-Barre,  Pa.,  is  an  interesting  examp 
The  old  system  consisted  of  a  battery  of  seventy-tin 
bluestone  cells;  the  new  comprises  forty-four  storaj 
battery  cells  and  a  General  Electric  mercury-arc  rectif 


Fig.    2 — New    Battery    Equipment   for    FIre-Alarm   System, 

for  converting  alternating-current  supply  into  direct-c  - 
rent  for  the  battery.  The  cost  of  operating  the  old  '.'- 
tem  was  $15.30  per  month,  while  the  cost  of  the  news 
$1.35  per  month. 
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750,000-VOLT  TESTING  TRANSFORMERS 

AO  500-kva,  750,000-volt  testing  transformers  have  re- 

y  been  built  at   the   PittsfielJ   works  of  the  General 

:ric  Company,  one  of  which  transformers  is  for  perma- 

use  at  the  Pittsfield  factory,  where   it  will  aid  par- 


Fig.   1 — rSO.OOO-Volt   Testing    Transformer. 

ularly  in  the  research  and  investigation  of  corona  and 
her  phenomena  in  connection  with  transformers,  oil 
rcuit-breakers,  insulators,  etc. 

The  transformers  are  oil-insulated  and  follow  an  adap- 
tion of  the   vertical-core   type   used  generally  on   high- 
Itage   transformers.     The   low-tension   winding   consists 
ng  cylindrical  coils  placed   next   to  the  core  on   each 


Pig.  2— Core  and  Colls  of  750,000- Volt  Testing   Transformer. 

tg-  The  high-tension  winding  consists  of  a  number  of 
lOuble-section  circular-disk  coils  with  conductor  wound 
ne  turn  per  layer.  The  terminal  coils,  which  are  at  the 
>P  of  each  stack,  have  smaller  outside  diameters  than  the 


coils  lower  down,  so  that  greater  distance  is  provided  be- 
tween these  coils  and  other  parts. 

The  insulation  between  high-tension  and  low-tension 
windings  consists  of  a  number  of  pressboard  cylinders 
which  divide  the  space  into  a  number  of  generous  oil 
ducts  greatly  assisting  in  the  circulation  of  oil  and  increas- 
ing the  dielectric  strength.  The  insulation  between  the 
two  stacks  of  high-tension  coils  consists  of  a  number  of 
flat  pressboard  barriers  with  oil  ducts  between.  The  insu- 
lation material  used  is  especially  treated  to  give  high  insu- 
lation resistance  and  low  specific  capacity. 

The  supports  for  the  high-tension  coils  are  unique  in 
that  they  consist  of  metal  upon  which  the  winding  directly 
rests  and  to  which  they  are  electrically  connected.  These 
metal  supports  act  as  shields  to  the  terminal  coils,  pro- 
tecting them  from  any  discharge  which  may  be  induced  to 
ground.  While  there  is  a  metal  shield  at  both  the  top  and 
bottom  of  each  stack,  the  windings  are  supported  only  at 
the  bottom,  where  the  metal  shield  rests  upon  heavy  por- 
celain insulators  attached  to  the  iron  framework  of  the 
transformer. 

The  tanks  are  constructed  of  heavy  wrought  iron  with 
riveted  seams  and  are  provided  with  substantial  cast-iron 
feet.  The  cover  is  of  cast  iron.  Both  high-tension  and 
low-tension  leads  are  brought  out  through  the  transformer 
cover.  The  low-tension  leads  follow  the  usual  construction 
of  flexible  leads  passing  through  porcelain  bushings.  The 
high-tension  leads  are  of  the  sectional  filled  type,  which 
consists  of  rings  of  insulating  material  filled  with  a  semi- 
viscous  compound.  To  obtain  sufficient  creeping  surface 
on  the  outside  of  the  leads  collars  are  assembled  between 
the  annular  sections. 

Tests  for  corona  have  been  taken  at  night  with  the 
transformer  operated  at  normal  voltage  by  ratio,  both  high- 
tension  terminals  being  free.  While  the  protective  react- 
ances on  the  top  of  the  high-tension  leads  showed  consid- 
erable corona,  very  little  was  noted  elsewhere  on  the 
transformer  or  leads. 

The  approximate  weights  and  dimensions  are  as  follows: 
Floor  space,  8  ft.  x  13  ft.;  height  to  top  of  cover.  1514  ft; 


Fig.  3 — Corona  Tests  at  600,000  Volts. 

Total  height,  including  protective  reactances  and  spark- 
gap,  28  ft.;  weight  of  core,  13,150  lb.;  weight  of  copper, 
1 100  lb.;  weight  of  tank  and  cover,  14,000  lb.;  total  weight 
less  oil,  28,250  lb.;  weight  of  oil,  50,400  lb.   (7000  gal.). 
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PRIVATE  ELECTRIC  AND   PUMPING   PLANT. 


On  the  estate  of  Mr.  Thomas  E.  Proctor,  near  Tops- 
field,  Mass.,  is  to  be  found  one  of  the  most  complete  and 
best-arranged  private  plants  in  New  England.  The  power 
plant  proper  is  located  in  one  corner  of  an  attractive 
building,  the  other  divisions  of  which  serve  as  garage  and 


Fig.     1 — Generating     Set    and     Switchboard. 

machine  repair  shops.  In  this  small  section  of  the  build- 
ing the  energy  for  the  lighting  and  water  supply  of  the 
entire  estate  is  generated  and  stored.  The  main  unit  con- 
sists of  a  40-hp,  four-  stroke-cycle  Westinghouse  gasoline 
engine  direct-connected  to  a  generator.  The  estate  is  pro- 
vided with  an  ample  private  water  supply  pumped  to  a  res- 
ervoir located  on  the  top  of  a  hill  180  ft.  above  the  level  of 
the  springs  and  then  distributed  by  gravity  to  the  various 
service  pipes  of  the  house  and  the  estate.  This  reservoir 
has  a  capacity  of  100,000  gal. 

The  pumping  equipment  is  installed  in  the  basement  of 
the  building  under  the  power  room.  The  pump  is  of  the 
vertical,  triplex,  single-acting  type  made  by  the  Goulds 
Manufacturing  Company,  Seneca  Falls,  N.  Y.,  and  has  a 
rating  of  approximately  132  gal.  per  minute.  The  pump  is 
driven  by  a  15-hp  motor  mounted  on  the  pump  base.  A  raw- 
hide gear  meshes  with  the  driving  pinion  of  the  pump  and 
insures  practically  noiseless  operation.  The  motor  and 
pump,  having  a  capacity  of  about  200,000  gal.  of  water 
per  day,  occupy  a  floor  space  measuring  but  7  ft.  x  4  ft. 
and  are  placed  between  the  engine  foundation  and  the 
foundation  of  the  building.  The  motor  is  so  wired-that  it 
may  be  run  either  directly  from  the  generator  or  from 
storage  batteries.  The  battery  when  fully  charged  will 
deliver  enough  energy  to  operate  the  pump  for  eight  hours 
continuously,  during  which  time  about  65,000  gal.  of  water 
will  be  forced  into  the  reservoir.  The  triplex  pump  at 
times  operates  at  practically  a  zero  suction  lift,  although 
the  source  of  water  is  several  feet  below  the  intake  end. 
This  zero  suction  head  is  obtained  by  a  device  which 
provides  for  the  use  of  a  sand  and  vacuum  pump.  The 
sand  and  vacuum  chamber  is  a  steel  cylinder  6  ft.  long 
and  ^yi  ft.  in  diameter  which  is  located  just  beyond  the 
pump  between  the  generator  foundation  and  the  founda- 
tion of  the  building.  The  intake  pipe  from  the  pump  is 
coupled  to  this  cylinder  at  the  center  of  its  nearest  end 
and  a  2-in.  pipe  leading  from  the  top  connects  with  a 
Goulds  motor-driven  vacuum  pump.  As  a  partial  vacuum 
is  created  by  the  operation  of  the  suction  pump,  the  water 
from  the  springs  is  supplied  to  the  sand  chamber  above 
the  level  of  the  intake  pipe  of  the  triplex  pump.  The 
water  is  automatically  kept  within  certain  limits  above  its 
outlet  pipe,  the  triplex  pump  and  the  vacuum  pump  inter- 
acting automatically  so  that  the  one  cannot  suck  air  and 


the  other  cannot  pump  water.  This  automatic  interactio' 
is  obtained  by  a  ball  float  operating  two  tumbler  switche. 
to  which  it  is  connected  by  means  of  a  set  of  chains,  pul 
leys  and  weights.  This  float  is  located  in  the  sand  Cham, 
ber  and  operates  a  few  inches  from  the  top.  When  it  i 
desired  to  pump  water  into  the  reservoir  the  operate 
throws  a  single  switch  that  starts  either  the  triplex  pum' 
or  the  vacuum  pump,  depending  upon  the  level  of  th 
water  in  the  sand  chamber.  Assuming  that  this  latte. 
was  left  nearly  full  when  the  pump  was  last  stopped,  th 
closing  of  the  electric  circuit  will  start  the  15-hp  motO' 
and  the  triplex  pump,  and  this  will  continue  to  operate  ai 
long  as  the  water  in  the  sand  chamber  remains  at  a  cet 
tain  level  above  the  intake  pipe  of  the  pump.  If  the  leve 
of  the  water  in  the  sand  chamber  is  lowered  11  in.  with; 
out  inducing  a  sufficient  suction  to  draw  from  the  sourc! 
of  supply,  the  large  ball  float  will  have  dropped  to  th 
point  at  which  its  lever  will  release  a  5-lb.  weight  attacheii 
10  a  tumbler  switch.  When  the  weight  pulls  this  switc 
down  another  electric  circuit  is  closed  which  serves  t 
start  the  2-hp  motor  driving  the  vacuum  pump.  Th 
same  lever  arm  that  closes  this  small  switch  release 
another  5-lb.  weight  connected  to  a  second  tumbler  switcl 
This  action  opens  the  switch  in  question  and  serves  t 
stop  the  15-hp  motor  and  triplex  pump.  As  the  level  c 
ihe  water  in  the  sand  chamber  at  which  this  action  occui 
is  well  above  the  outlet  pipe,  the  triplex  pump  is  stoppe 
automatically  before  it  can  draw  air.  As  the  vacuum 
formed  in  the  sand  chamber,  the  level  of  the  water  rise 
the  float  moves  upward,  and  when  the  extreme  of  its  trav 
is  reached  the  two  weights  are  raised  by  the  lower  ar 
and  the  small  switch  is  opened  and  the  large  switch  close 
This  serves  to  stop  the  vacuum  pump  and  start  the  triple 
pump  again  which,  now  having  a  full  tank  from  which 
draw,  will  continue  to  operate  until  the  level  of  the  watt,' 
is  again   reduced  or   until   a    sufficient    supply    has    be( 


ft 


Fig.   2 — Motor-Driven    Vacuum    Pump   and    Controi    Apparatus 

pumped  into  the  main  reservoir.  The  vacuum  pump  al 
switches  are  located  in  the  corner  of  the  basement  pun - 
ing-room,  across  from  the  triplex  pump,  and  the  t' 
machines  are  connected  by  the  operating  chains  that  c<.- 
trol  the  switches.  The  sand  tank  is  designed  to  be  tijt 
under  a  29-in.  vacuum. 
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Industrial  and  Commercial  Ne^vs 


The  Weex  in  Trade. 

3 WING  to  approach  of  harvesting,  advancement   in  gen- 
eral business  is  more  pronounced  in  the  Middle  West 
and  Southwest  than  elsewhere  in  the  country.     .Xctual 
intact  with  the  crops  is  causing  an  optimistic  tone  in  these 
actions,  and  it  is  expected  that  the  volume  of   fall  business 
,ill  be  close  to  the  average,  on  account  of  low  stocks  and  the 
iread  of  the  buying  movement.     Confidence  is  not   fully  es- 
blisbed  in  the  East,  and  new  business  is  due  in  a  large  meas- 
■e  to  the  approach  of  the  autumn  season.    Numerous  opinions 
1  the  state  of  trade  concur  in  the  statement  that  conditions  are 
■und,  but  none  suggest  the  stimulus  that  is  needed  to  infuse 
Uality  in  business  at  this  time.     There  has  been  a  small  in- 
'ease   in   distribution   of    actual   necessities,   but   retail    trade 
innot  be  regarded  as  anything  but  quiet.     Buyers  are  more 
erous  in  the  various  markets,  but  they  are  proceeding  very 
usiy.  and  show  no  disposition  to  buy  in  large  amounts. 
-  are  wavering  in  the  steel  trade.    .V  cut  of  $1.00  per  ton 
by  one  of  the  independent  companies  last  week  was  met 
c  larger  producers,  including  the  Steel  Corporation,  and 
ir  reductions  are  expected  in  other  steel  products.     In  its 
litement    of    unfilled    orders    as    of    .Aug.    20,    issued    late 
6t  week,  the  Steel  Corporation  recorded   larger  tonnages  in 
•""i?t  than  in  July.     Business  with  the  independents  is  fair, 
.!!   of   the   steel   mills    are   working   well    below    capacity, 
.lyh  present  output  is  favorable,  referred  to  the  average 
the  past  few  years.     There  are  many  scattering  orders  for 
uipment  of  various  kinds,  but  there  are  no  large  orders  in 
^ht.    Labor  difficulties  are  a  retarding  influence  at  this  time, 
\d  the  outcome   of  the   Union   Pacific  case  is   awaited  with 
Vong  interest.    In  view  of  the  large  number  of  disturbing  ele- 
cnts,  advancement  must  necessarily  be  slow.     Business   fail- 
les for  the  week  ended  August  31  as  reported  by  Bradstreet's 
ere  164,  as  compared  with  198  for  last  week,  179  for  the  cor- 
sponding  week  in  1910,  166  in  1009,  210  in  190S,  and  IW  in  1907. 


The  Copper  Market. 

"CONSUMERS  were  not  especially  interested  in  the  market 

^     last  week,  and  placed  only  a  few  orders,  most  of  which 

were  for  small  amounts.     The  majority  of  melting  in- 

-  continued  to  await  developments  in  the  price  situation, 

-howed   little   concern   over   the   present   position   of   the 

t.    The  stocks  in  the  hands  of  many  consumers  are  be- 

Mreased  by  deliveries  on  contracts  placed  earlier  in  the 

I'.,  and  since  these   supplies  are  apparently  adequate   for 

■M  needs  in  view  of  the  dullness  in  general  trade,  consum- 

Settling 

-ansUra  Copper.                                            Bid.            Asked.  Price. 

". 12.00  12.15 

1  ....                    ..                 12.00              12.15  12.07^^ 

iber     12.00              12.15  12.07!^ 

■  r                                             12.00              12.15  12.07J4 

,ber   12.00              12.15  12.07>4 

■    London  market,   September  5,   was   as   follows: 

I                                                                                          Noon.  Closing. 

£      s.       d.  £      s.       d. 

ludtrd  copper,  spot 55     18       9  56      0      0 

;.n.Urd  copper,    futures 56     11       3  56     12       6 

Tcme  nuctuations   for   this   year: 

Highest.  Lowest 

.ird    12.35  11.57J4 

n.   spot 57     10      0  ,53       7       6 

n,    futures 58       2       6  54       0       0 

^Hccted 61     10      0  57       S      0 

itercsts  can  afford  to  withhold  purchases  at  this  time,  and 

doing,  strengthen  their  position  in  the  market.     Efforts 

le   producers    to    create    a   buying   movement    resulted    in 

r  prices  in  the  latter  part  of  August,  but  the  concessions 

■■mall,  and  met  little  response.     Although  the  official  price 

e  United  Metals  Selling  Company  is  12.;^  cents,  sales  of 

rolytic  for  thirty  days'  delivery  were  made  at  12.55  «"ts 

e  latter  part  of  the  week,  and  many  agencies  are  willing 

ntract  for  September  business  at  this  figure.     As  is  usual. 

b  trade  is  expecting  improvement  to  follow  announcement  of 

'i:  Copper  Producers'  report  and  the  .August  report  will  be  of 

•jre  than  ordinary  interest,  for  it  will  be  the  first  issued  since 

<piration  of   the   curtailment   agreement   between   the   larger 

loducers  on  the   first  of  the   month.     Foreign  business  was 


good  throughout  the  month,  and  will  contribute  largely  to  the 
tone  of  the  August  statement.  Exports  during  the  month  were 
27,976  tons,  and  for  the  year  ended  .\ugust  31,  were  222,620 
tons  as  compared  with  2S0.118  tons  during  the  corresponding 
twelve  months  ended  August,  1910.  For  the  current  month,  in- 
cluding Sept.  5,  exports  aggregate  3914  tons.  The  daily  call  on 
the  Metal  Exchange,  Sept.  5,  quoted  copper  as  per  the  accom- 
panying table. 


Industrial  and  Commeijcial  Notes. 

H.  M.  Byllesby  &  Company  Interested  in  Southern  Com- 
bination.— It  is  learned  that  H.  M.  Byllesby  &  Company 
are  the  Chicago  capitalists  intere^^tcd  in  effecting  the  combina 
tion  of  Southern  utiHties  mentioned  in  these  columns  last  week. 
They  have  offered  the  stockholders  of  the  Louisville  Gas  Com- 
pany $120  a  share  for  their  holdings,  and  the  directors  of  the 
company  have  recommended  that  the  offer  be  accepted.  It  is 
likely  that  the  deal  will  go  through,  including  the  transfer 
of  the  stock  held  by  the  city,  amounting  to  a  little  over  one- 
third  of  the  entire  outstahdmg  stock.  The  interest  which  the 
situation  holds  for  electrical  men  lies  in  the  fact  that  this  is 
believed  to  be  the  forerunner  of  a  movement  to  combine  the 
public  service  corporations  of  Louisville,  including  the  elec- 
tric companies.  Such  a  plan  has  been  discussed  and  attempted 
heretofore,  but  for  various  reasons  has  failed.  It  is  believed 
locally  that  if  the  deal  goes  through  it  will  likely  mean  the 
joint  operation  of  the  Louisville  Lighting  Company  (control 
of  which  is  held  by  the  Louisville  Gas  Company  and  would 
pass  to  the  new  owners  of  the  latter  in  the  event  of  a  sale), 
the  Kentucky  Electric  Company  and  the  George  G.  Fetter 
Lighting  &  Heating  Company.  .Another  gas  company,  the  Ken- 
tucky Heating  Company,  would  also  be  affected. 

OfiBcers  of  Chicago  Elevated  Railways. — Under  the  reor- 
ganization of  the  executive  staffs  of  the  elevated  railways  of 
Chicago,  due  to  the  combining  of  the  companies  by 
the  organization  known  as  the  Chicago  Elevated  Railways,  in 
which  Samuel  Insull,  as  chairman  of  the  executive  committee, 
is  the  guiding  spirit,  a  full  li.st  of  officers  for  each  of  the  three 
constituent  companies  (Northwestern,  Metropolitan  and  South 
Side)  has  been  chosen.  Each  of  these  operating  companies  has 
elected  the  same  set  of  officers,  and  the  list  is  as  follows : 
President,  Britton  I.  Budd,  formerly  president  of  Metro- 
politan; general  manager,  E.  C.  Noe,  formerly  of  North- 
western and  Chicago  &  Oak  Park;  treasurer,  William  V. 
Griffin,  formerly  of  Northwestern  and  Chicago  &  Oak  Park; 
secretary,  P.  D.  Sexton,  formerly  of  Metropolitan ;  assistant 
treasurer  and  assistant  secretary,  E.  C.  Adams,  formerly  of 
South  Side;  auditor,  T.  B.  MacRae,  formerly  of  Metropolitan. 
The  Chicago  &  Oak  Park  Elevated  Railroad  Company  was 
not  taken  into  the  combination  directly,  but  it  is  controlled  by 
the  Northwestern  Elevated  Railroad  Company,  which  is  in 
turn  controlled  by  the  Chicago  Elevated  Railways. 

Westinghouse,  Church,  Kerr  &  Company. — Present  engi- 
necrin;j  and  construction  engagements  of  Westinghouse, 
Church,  Kerr  &  Company  include  the  following  shop  work : 
Chesapeake  &  Ohio  Railway,  at  Silver  Grove,  Ky..  thirteen- 
stall  roundhouse,  power  house,  planing  mill,  storehouse,  pump- 
ing plant  for  delivering  1,000,000  gal.  per  twenty-four 
hours  from  Ohio  River,  coaling  station,  fuel  tank,  water  tank; 
Chesapeake  &  Ohio  Railway,  at  Summit,  Ohio,  five-stall  round- 
house, power  house,  storehouse,  sand  house,  water  tank  and 
cinder  pit ;  New  York,  Ontario  &  Western  Railway,  at  Middle- 
town,  N.  Y.,  erecting  shop  with  complete  crane  service ;  along- 
side of  erecting  sliop,  a  low  bay  with  crane  for  heavy  machine 
tools,  addition  to  power  house  and  equipment,  tunnels  and 
yard  piping,  necessary  yard  wiring  and  other  miscellaneous 
works. 

Northwestern  Power  Development. — J.  A.  Coram,  of  Bos- 
ton, has  announced  that  a  Massachusetts  syndicate  will  spend 
some  $6,000,000  in  developing  80,000  hp  in  Kootenai  Falls, 
Mont.,  for  distribution  to  the  mining  districts  and  other  locali- 
ties in  western  Montana,  northern  Idaho  and  northeastern 
Washington. 
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Government  Ownership  of  Telegraph  a  Burden  on  British 

Taxpayers. — In  discussing  the  commercial  aspects  of  tele- 
graph operation  by  the  British  government,  the  Spectator 
says  that  the  working  cost  per  thousand  words  telegraphed  in 
Great  Britain  to-day,  is  more  than  it  was  thirty  years  ago. 
It  states  further,  that  the  incapacity  of  the  British  government 
to  conduct  a  business  enterprise  has  been  demonstrated  in  this 
instance,  beyond  all  question.  These  charges  are  substantiated 
by  statistics  showing  that  not  only  was  the  $35,000,000  paid  for 
the  lines  at  the  outset,  in  1869,  more  than  three  times  the 
original  estimate,  but  in  addition  to  this  cost,  the  government 
had  to  pay  another  $20,000,000  to  railroad  companies  for 
right  of  way,  making  a  total  first  cost  of  $55,000,000  upon 
which  interest  charges  have  not  been  earned  in  the  past  thirty- 
nine  years.  The  deficit  has  been  paid  from  the  treasury,  en- 
tailing a  loss  upon  the  taxpayers.  When  this  condition  had 
been  experienced  for  some  time,  rates  were  reduced  upon  the 
belief  that  increased  business,  with  larger  profits  would  re- 
sult, but  the  change  had  the  opposite  effect.  Under  govern- 
ment ownership,  costs  of  operation  and  maintenance  have  been 
enormous,  and.  including  the  original  cost  of  the  lines,  which 
has  never  been  repaid,  advances  by  Parliament  upon  which 
no  interest  has  been  charged,  and  the  annual  deficits  in  operat- 
ing expenses,  the  commercial  loss  to  the  country  through  pur- 
chase of  the  telegraph  is  close  to  $170,000,000.  There  is  no  dis- 
position to  regard  the  government  control  as  an  asset, 
since  each  j'ear's  operation  brings  an  additional  loss  of  over 
$5,000,000. 

Westinghouse  Orders. — Recent  orders  for  railway  equip- 
ment received  by  the  Westinghouse  Electric  &  Manufacturing 
Company  include  the  following :  City  &  Country  Contract 
Company,  of  West  Chester,  N.  Y.,  for  an  80-ton  switching 
locomotive  with  quadruple  equipment  of  motors  and  control ; 
from  the  Morris  County  Traction  Company,  Morristown,  N.  J., 
for  fifteen  double-equipment  motors,'  with  control;  from  the 
Hutchinson  Interurban  Railway  Company,  of  Hutchinson,  Kan., 
for  one  double  equipment  of  motors,  with  control ;  from  the 
New  York,  Xew  Haven  &•  Hartford  Railroad  Company,  one 
80-ton  central-control  switching  locomotive  with  four  motors 
and  unit-switch  control,  and  fourteen  80-ton  switching  loco- 
motives, with  quadruple  motors  and  "HL"  control ;  from  the 
Denver  &  Intermountain  Railway  Company,  Denver,  Col., 
for  two  quadruple  equipments  of  motors,  with  control ;  from 
the  Portland,  Grey  &  Lewiston  Railway  Company,  Lewiston, 
Maine,  for  one  35-ton  locomotive,  with  quadruple  motors  and 
control ;  from  the  Richmond  &  Henrico  Railway  Company, 
Richmond,  Va..  one  motor  equipment,  with  control ;  from  the 
Springfield  Traction  Company,  Springfield.  Mo.,  for  six  double- 
equipment  motors,  with  control;  from  the  Sapulpa  &  Inter- 
urban Railway  Company,  Sapulpa,  Okla.,  for  one  double-motor 
equipment,  with  control;  from  the  Trenton,  Bristol  &  Phila- 
delphia Street  Railway  Company,  Trenton,  N.  J.,  for  two 
motors,  with  control,  and  from  the  Lehigh  Valley  Transit 
Company,  .\llentown.  Pa.,  for  four  quadruple  motors,  with 
control. 

Gainesville  (Fla),  Gas  &  Electric  Power  Company.— 
Charles  VV.  Morse,  of  Haverhill.  Mass.,  president  of  the 
Gainesville  Gas  &  Electric  Power  Company,  of  Gainesville,  Fla., 
has  asked  the  Superior  Court  of  Massachusetts  to  issue  an  or- 
der restraining  the  State  Street  Trust  Company,  of  Boston, 
from  foreclosing  a  mortgage  which  is  secured  by  bonds  of  the 
Gainesville  Gas  &  Electric  Power  Company.  The  plaintiff  al- 
leges that  seven  bonds  valued  at  $3,500,  which  were  pledged 
to  him  by  George  I.  Doig,  vice-president  and  secretary  of  the 
Gainesville  Company  to  secure  a  loan,  were  taken  wrongfully 
from  the  company's  office  last  April.  The  foreclosure  pro- 
ceedings were  undertaken  at  the  request  of  present  holders  of 
these  bonds.  Mr.  Morse,  who  owns  over  half  of  the  stock 
and  bonds  of  the  company,  claims  that  the  company  is  solvent 
and  is  doing  a  profitable  business,  and  states  that  the  party 
accused  of  taking  the  bonds  is  now  under  indictment  in  the 
Circuit  Court  of  Florida.  An  order  of  notice  returnable  Sept. 
-  was  issued  by  the  court. 

August  Incorporations  Below  Average. — In  the  month  of 
.-\ugust  papers  filed  in  the  Eastern  States  for  companies  with 
an  authorized  capital  of  $1,000,000  or  over,  including  increases 
in  capital,  aggregated  $87,350,000.  This  is  a  decrease  of  $106,- 
000,000  as  compared  with  July,  and  $20,150,000  as  compared 
with  the  total  in  August,  1910.  Charters  taken  out  during 
the  month  by  other  companies,  with  a  capital  of  $100,000  and 
over,   including   states   other   than    those   in   the   East,   made   a 


total  capital  of  new  incorporations  of  $144,509,000,  a  subst; 
tial  decrease  as  compared  with  $361,820,000  in  June,  and  $19 
520,500  in  July  last  year.  The  total  incorporations  for  t 
present  year  of  companies  with  an  authorized  capital  of  $ 
000,000  or  over  was  $1,334,662,000  as  of  Aug.  31,  as  agaii 
$1,564,212,400  for  the  corresponding  period  in  1910. 

British  Columbia  Electric  Railway  Company,  Ltd. — C. 
Moore  &  Company,  of  Seattle,  Wash.,  have  been  awarded 
contract  by  the  British  Columbia  Electric  Railway  Corapa' 
Ltd.,  of  Vancouver,  B.  G^^^or  the  extension  of  the  compan 
auxiliary  steam-power  planlT-'^^^The  original  steam-power  pi; 
of  the  company  was  installed  %;.  this  concern.  The  appro 
mate  expenditure  for  the  new  Work  will  be  about  $250,0. 
and  the  terms  of  the  contract  call  for  completion  by  D 
18,  191 1.  The  new  equipment  includes  four  Babcock 
Wilcox  boilers,  each  of  500  hp,  and  one  2000-kw  Allis-Ch 
mers  turbo-generator,  with  condensers,  piping,  etc.  With  t 
additional  equipment  the  capacity  of  the  steam  auxiliary  pi 
will  be  12,000  hp. 

Exhibits  for  Traveling  Engineers.  —  At  the  recent  C 
cago  convention  of  the  Traveling  Engineers'  Association,  cc 
posed  of  men  supervising  the  work  of  steam  locomotive  eii 
neers,  there  was  an  attractive  exhibit  of  apparatus,  althoi 
few  of  the  exhibits  were  of  electrical  interest.  The  Pyle  .' 
tional  Electric  Headlight  Company,  of  Chicago,  and  the  Mi 
Manufacturing  Company,  of  Chicago,  exhibited  electric  he 
lights.  The  H.  W.  Johns-Manville  Company  and  the  D{ 
born  Drug  &  Chemical  Works  made  exhibits  of  appar? 
familiar  to  electrical  men. 

Additions  to  Iowa  Power  Station. — The  Des  Moines  C 
Railway  Company  is  building  an  extension  to  its  power  stal 
in  Des  Moines,  and  has  recently  purchased  equipment  as 
lows ;  One  300-kw  rotarj'  converter  from  the  Westinglic 
Electric  &  Manufacturing  Company  and  one  500-kw  rot 
converter,  together  with  three  750-kw  transformers,  from 
General  Electric  Company.  No  contracts  have  been  awar 
for  new  switchboards.  Bids  have  been  invited  on  a  trave 
crane  and  coal-handling  apparatus  for  the  station. 

Electrical  Construction. — Among  the  items  printed  un 
Construction  News  in  the  present  issue  are  announcements 
proposed  new  plants  or  considerable  extensions  to  pre' 
plants  at  Morrillton,  Ark. ;  Pasadena,  Cal. ;  High  Springs,  I 
Shelbyville,  Ind. ;  La  Cynge,  Kan.;  Battle  Creek,  Mich.;  P 
land.  Ore. ;  Scranton,  Pa. ;  Maryville,  Tenn. ;  Trenton,  Te 
Denton,  Tex. ;  Sinton.  Tex. ;  Colonial  Beach,  Va. ;  Fond 
Lac,  W  is.,  and  Scott,  Sask.,  Can. 

Additions    to    Louisville    Lighting    Plant. — The   Gen 
Electric   Company   has   completed  the  installation   of  a   10. 
hp   turbo-generator,    in   the   plant   of   the   Louisville   Ligli  g 
Company.     A  new  condenser  was  also  installed  at  the  s  le 
time.     Water   is   secured  through   several   artesian  wells  ;  '■ 
by   the    company,    and    is    stored    in    a   reservoir,    in    whic 
is  cooled  by  artificial  means.     G.  Wilbur  Hubley  is  chief  e 
neer  of  the  company. 

Foreclosure  Sale  of  California  Traction  at  San  Franci 
— On  Oct.  30  the  property  of  the  San  Francisco.  Va 
&  Napa  Valley  Railway  will  be  sold  under  foreclosure, 
sale  is  a  result  of  an  action  brought  against  the  compan; 
the  Mercantile  Trust  Company,  of  San  Francisco,  for  de' 
of  bond  interest  in  June,   191 1. 

Foreign  Trade  Opportunity. — Under  Schedule  7264. 
file  at  the  Bureau  of  Manufactures,  Washington,  D.  C. 
.American  consular  officer  in  the  Far  East  reports  the 
corporation  of  a  hydroelectric  company  in  his  district,  wi 
capital  of  $10,000,000.  The  company  will  furnish  about  &■' 
hp  in  the  localitv'. 

Many  Switchboard  Orders. — During  the  month  of  Au  =' 
over  800  panel  boards  were  turned  out  at  the  East  Pittb  gb 
shops  of  the  Westinghouse  Electric  &  Manufacturing  ( ■"- 
pany.  This  is  slightly  in  excess  of  the  output  in  July.  '  f" 
the  total  was  751  panels. 

Chicago  &  Milwaukee  Electric  Railway  Company.— ;  n- 
uel  Insull,  chairman  of  the  Chicago  Elevated  Railways,  las 
denied  the  rumor  that  the  consolidated  companies  ar  to 
purch.Tse  the  Chicago  &  Milwaukee  Electric  Railway  Com|iy- 

Aluminum  Notes  and  Prices. — Quotations  as  of  Se  3 
give  ingots  for  resnielting  at  20  cents  to  22  cents  spot  No.  'the 
base  for  large  ingots;  and  31  cents  for  rods  and  wire.  Sets 
are  held  at  33  cents.     The  market  is  reported  steady. 
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Financial. 

The  Week  in  Wall  Street. 
DSINESS   in  the   latter  part  of   tlie   past   week   was   oi 
course  influenced  by  the  holidays,  but,  in  spite  of  the 
quietness,  the  prices  and  transactions  on   Friday   were 
led  as  decidedly  encouraging  for  beginning  the  month  of 
iibcr.     Many  fractional  advances  were  made,  and  at  the 
•lie  list  was  in  a  much  stronger  jjositioii  than  in  the  grcat- 
rt  of  August.     This  cheerful  feeling  was  in  evidence  on 
lay  and.  although  opening  prices  were  low,  a  rally  was 
I'arly  in  the  day  and  the  higher  prices  maintained  to  the 
The  early  weakness  was  caused  in  a  large  measure  by 
nditions    on    foreign   exchanges.     Declines    in   Canadian 
c  in  Berlin,  resulting  from  agitation  over  the  Moroccan 
Ic.  were  rellected  in  London  by  a  drop  of  4  points,  and  by 
-  of  3  points  at  the  opening  in  Wall  Street.     Other  rail- 
issues  held  in  Berlin  were  weak  here  in  the  early  trans- 
is  but  recovered  their   losses  and  nearly  all  made  small 
ces  over  Friday's  prices.     While  the  volume  of  trading 
■It  large,  it  was  in  excess  of  that  on  Friday,  and  prices 
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marked  by  absence  of  the  selling  pressure  that  was  evi- 
■n  the  trading  of  the  past  two  weeks.     Features  of  the 
ictions    on    Tuesday    were    gains    in    .'Kmerican    Tobacco 
-  and  initial   trading  in  Standard   Oil  certificates   on   the 
asis.    While  no  plan  of  readjustment  of  the  former  corn- 
has   been   presented   to   the   committees   representing   se- 
holders,  the  day's  transactions  served  as  an  indication  of 
•ss  in   rearranging  the   affairs   of   the   company.     Public 
-t   in   the   market   continues   to   be   very   light,   although 
IS   a    fair   degree   of    outside    participation    in    the   bond 
I      While  the  labor  agitation  on  the  Harriman   lines  is 
leading   factor   in   the   market,   the   financial   district   is 
ng  developments  with  interest.     The  roads  at  this  time 
I  a  rtror.g  position  to  meet  the  demands  of  the  unions, 
m  amicable  settlement  is  expected.     Withdrawals  of  cur- 
■■'->    for    meeting    harvest    requirements    in    the    South    and 
*cst  have   increased   and    propects   of   reductions   of   surplus 
'er^■e  of  Clearing  House  banks  have  caused  a  slight  harden- 
•?   of   rates    for   time    money.      Rates    Sept.    5    were :     Call, 
'«  @  2ii  per  cent;   ninety  days.  35^4   @  3^^   per   cent.     The 
•otations  in  the  tables  are  those  at  the  close  Sept.  ?. 


FiRAHCIAL  NOTES. 
Pacific  Power  &  Light  Company. — .^  limited  nmoniit  of 
t  "_  per  cent  cumulative  preferred  stock  of  the  Pacific  Power 
*■  Light  Company  is  being  offered  by  N'ew  York  banking 
'Uses.  The  stock  is  preferred  as  to  dividends  and  assets,  and 
'•"redeemable  at  115  and  accrued  dividend.  The  company  was 
■sorporated  in  June,  1910,  under  the  laws  of  the  State  of 
ji'ne,  and  is  a  consolidation  of  various  established  proper- 
<s  serving  thirty-five  communities  and  the  surrounding  coun- 


try in  the  States  of  Washington,  Oregon  and  Idaho.  The 
company  now  owns  electric  power  plants  having  a  capacity  of 
approximately  20,735  hp,  of  which  13,300  hp  is  hydroelectric. 
In  addition  to  these,  there  is  now  under  construction  addi- 
tional hydroelectric  capacity  of  1,350  hp.  There  are  now  in 
operation  over  300  miles  of  high-voltage  transmission  lines, 
and  175  miles  of  line  are  under  construction.  The  company 
owns  street  railways  in  .-Xstoria,  Oregon  and  W'alla  Walla, 
Washington,  and  water  works  in  North  Yakima.  In  addi- 
tion to  these  properties  the  company  also  owns  and  operates 
a  number  of  gas  plants  in  the  locality.  Its  gross  earnings 
for  the  twelve  months  ending  July  30,  1911,  were  $1,155,526; 
net  earnings  were  $553,423;  bonds  and  other  interest  was 
$254,771,  and  the  surplus  for  dividends  was  $298,652.  De- 
ducting from  this  preferred  stock  dividends  amounting  to 
$65,625  there  was  left  a  surplus  of  $233,027.  The  expendi- 
tures of  the  compSny  for  new  construction  and  for  the 
acquisition  of  additional  properties  between  July  I,  1910,  and 
May  31,  191 1,  have  aggregated  $1,800,938.  The  majority  of 
the  franchises  of  the  company  are  unlimited  as  to  time,  and 
the  others  are  for  long  terms.  All  are  free  from  objection- 
able restrictions.  J.  G.  White  &  Company  estimated  that  the 
physical  property  of  the  company,  as  of  Nov.  I,  1910,  after 
deducting  depreciation,  had  a  value  of  $4,510,103  cash,  no 
allowance  being  made  for  water  rights  or  for  intangibles, 
such  as  going  business,  good  will  or  franchises.  The  Pacific 
Power  &  Light  Company  is  under  the  management  of  the 
.\merican  Power  &  Light  Company,  which  owns  the  entire 
outstanding  common  stock  of  the  company.  The  American 
Power  &  Light  Company  is  controlled  by  interests  asso- 
ciated with  the  Electric  Bond  &  Share  Company,  which  in 
turn  is  controlled  through  stock  ownership  by  the  General 
Electric  Company. 

American  Light  &  Traction  Company. — .''is  has  been  the 
case  with  the  majority  of  [lublic  utility  companies,  the  Ameri- 
can Light  &  Traction  Company  has  shown  improvement  dur- 
ing the  dullness  in  general  business  and  judging  from  the  re- 
turns in  the  seven  months  of  the  current  year,  the  company 
will  earn  more  on  its  stock  than  in  any  previous  year.  Gross 
income  in  this  period  was  $2,395,203  as  compared  with  $2,050,- 
754  in  1910,  and  net  earnings  were  $2,229,620,  as  compared 
with  $1,982,408.  The  company  earned  27.65  per  cent  on  its 
common  stock  in  1910,  and  if  the  present  rate  is  maintained, 
as  is  probable  in  view  of  the  approach  of  the  winter  season, 
over  28  per  cent  will  be  earned  on  the  $10,339,300  outstanding 
common  stock.  This  is  entitled  to  10  per  cent  after  6  per  cent 
has  been  paid  on  the  $14,236,200  preferred  stock.  There  has 
been  a  steady  increase  in  dividend  disbursements  since  1902, 
dividends  at  that  time  amounting  to  $499,947,  as  compared 
with  $2,849,296  in  1910.  In  the  past  seven  months,  the  operat- 
ing ratio  was  28.57  per  cent,  which  compares  with  31.23  in 
1910. 

New  Orleans  Railway  &  Light  Company. — (iross  earn- 
ings of  the  New  Orleans  Railway  &  Light  Company  increased 
about  $231,000  in  the  seven  months  ended  July  31,  and  the 
surplus  over  charges  was  5.33  per  cent  on  the  $10,000,000  out- 
standing preferred  stock,  as  compared  with  4.61  per  cent  in  the 
corresponding  period  in  1910.  It  is  expected  that  the  Ameri- 
can Cities  Company,  which  was  recently  formed  to  take  over 
the  properties  of  the  New  Orleans  Railway  &  Light  Company 
and  the  American  Cities  Railway  &  Light  Company,  will  earn 
about  3%  per  cent  on  its  outstanding  common  stock  during 
the  twelve  months  ended  June  30,  1912. 

Public  Service  Corporation  of  New  Jersey. — Notice  has 
been  given  by  the  Public  Service  Corporation  of  New  Jersey 
that  the  5.  per  cent,  five-year  collateral  gold  notes  issued  by 
the  corporation  under  date  of  Oct.  1,  1910,  amounting  to  $4,- 
000,000,  and  secured  by  a  trust  agreement  between  the  cor- 
poration and  the  Fidelity  Trust  Company,  of  Philadelphia,  as 
trustee,  will  be  redeemed  and  paid  with  accrued  interest  at 
the  office  of  the  Trust  Company  in  Philadelphia  on  Oct.  2, 
IQII.     ."Xfter  this  date  interest  will  cease  to  accrue. 

Crocker-Wheeler  Company.— The  balance  sheet  of  the 
Crocker-Wheeler  Company,  as  of  July  30,  191 1,  as  given  in  a 
circular  issued  by  the  company's  fiscal  agents,  states  as  fol- 
lows: .'Assets:  Plant.  $1,338,678;  patents,  $25,000;  stocks  and 
bonds,  $32,788;  merchandise,  $751,333;  accounts  receivable, 
$565,978;  cash,  $120,165,  making  a  total  of  $2,833,943.  Liabili- 
ties are  given  as  follows:  Common  stock,  $1,700,000;  pre- 
ferred stock,  $500,000;  bills  payable,  $215,000;  accounts  pay- 
able, $19,517;  surplus,  $399,426. 
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Virginia  Railway  &  Power  Company. — In  the  fiscal  year 
ended  June  30  the  statement  of  the  Virginia  Railway  &  Power 
Company,  including  that  of  the  Norfolk  &  Portsmouth  Trac- 
tion Company,  shows  that  a  surplus  available  for  dividends  of 
8.37  per  cent  was  earned  on  the  $7,689,900  outstanding  pre- 
ferred stock,  as  compared  with  5.89  per  cent  in  the  previous 
year,  indicating  that  the  consolidation  of  the  two  companies 
has  been  as  beneficial  as  was  expected.  The  gross  earnings  of 
the  two  companies  were  $4,33S.2o6,  an  increase  of  $356,758  over 
the  same  item  in  1910.  Operating  expenses  were  $2,340,676,  and 
the  net  revenue  was  $1 ,994.530.  Other  income  was  $46,296,  mak- 
ing a  total  income  of  $2,040,826,  which  is  an  increase  of  $162- 
436  over  the  corresponding  item  of  the  previous  year.  Interest, 
taxes  and  other  charges  were  $1,396,943-  The  surplus  for  the 
year  was  $643,883,  an  increase  of  $191,029.  The  individual  in- 
comes of  the  two  companies  were  but  little  dilierent  from  the 
showing  in  the  previous  year.  The  individual  income  of  the 
Virginia  Railway  &  Power  Company  was  about  $2,250,000,  while 
that  of  the  Norfolk  &  Portsmouth  Traction  Company  was 
about  $2,000,000. 

Burke  Electric  Company. — The  statement  of  the  Burke 
Electric  Company,  of  Erie,  Pa.,  for  the  fiscal  period  ended 
April  29  shows  net  profits  available  for  dividends  of  8.03  per 
cent  on  the  $1,250,000  outstanding  capital  stock.  The  balance 
sheet  as  of  April  29  showed  as  follows :— Assets :  Cash,  $12,479; 
investments,  $3,878;  accounts  receivable,  $114,248;  inventory, 
$434,128;  patents,  good  will,  etc.,  $901,454,  making  a  total  of 
$1,466,087.  Liabilities  were  given  as  follows:  Preferred  stock, 
$250,000;  common  stock,  $1,000,000;  notes  and  accounts  pay- 
able, $31,682;  previous  surplus  $103,982:;  surplus  for  191 1, 
$80,423.  The  dividends  paid  during  this  fiscal  period  were 
$20,000,  which  left  a  balance  of  $80,423  to  be  carried  to  profit 
and  loss  surplus.  Under  inventory  were  included  $154,630  for 
material  and  merchandise ;  $99,818  for  real  estate,  buildings 
and  fire-protection  system,  and  for  merchandise,  equipment, 
tools,  etc.,  $179,680. 

American  Telephone  &  Telegraph  Company. — As  stated 
in  these  columns  July  I,  payment  of  subscriptions  to  the  $50,- 
000,000  capital  stock  of  the  American  Telephone  &  Telegraph 
Company  issued  at  that  time  may  be  made  in  full  or  in  four 
equal  instalments  payable  Nov.  i,  1911;  Feb.  i.  May  i  and 
Aug.  I,  1912.  To  subscribers  who  have  purchased  the  rights 
and  wish  a  negotiable  instrument  between  September  and 
Nov.  I  the  company  will  issue  a  temporary  receipt  upon 
either  full  or  part  payment.  No  interest  will  be  paid  upon 
this  receipt.  This  may  be  used  for  convenience  of  the  pur- 
chaser until  full  paid  or  partly  paid  stock  is  issued  by  the 
company  on  Nov.  I.  The  right  to  subscribe  to  the  new  issue 
expired  last  week. 

Susquehanna  Transmission  Company. — The  Susqeh  nna 
Transmission  Company  has  been  authorized  by  the  Maryland 
Public  Service  Comission  to  issue  $1,031,000  5  per  cent  bonds 
at  90,  for  meeting  its  obligations  to  the  Pennsylvania  Water 
&  Power  Company.  The  issue  was  approved  by  the  commission 
in  June,  but  the  order  was  withheld  pending  guarantee  by  the 
Pennsylvania  Water  &  Power  Company  of  principal  and  inter- 
est, this  being  authorized  by  the  directors  of  the  company  on 
August  24.  A  mortgage  and  deed  of  trust  securing  the  bonds 
will  be  filed  with  the  Knickerbocker  Trust  Company,  of  New 
York. 

Chicago  Telephone  Company. — It  is  expected  that  the 
Chicago  Telephone  Company  will  shortly  issue  an  additional 
$5,000,000  first-mortagage  5  per  cent  bonds  for  financing  new 
construction  work  in  the  city  and  the  districts  in  which  it 
operates.  The  new  issue  will  be  the  first  financing  on  the  part 
of  the  company  since  the  sale  of  the  present  $5,000,000  out- 
standing bonds  in  igog.  The  remainder  of  the  $50,000,000 
bonds  authorized  may  be  issued,  in  accordance  with  the  terms 
of  the  mortgage,  at  a  rate  of  not  more  than  $5,000,000  per 
year,  but  not  to  exceed  50  per  cent  of  the  total  assets  of  the 
company. 

Buffalo  General  Electric  Company. — The  report  of  the 
Buffalo  General  Electric  Company  for  the  six  months  ended 
June  30,  1911,  shows  that  operating  revenue  in  this  period 
amounted  to  $597,405,  an  increase  of  $74,653  as  compared  with 
this  period  in  the  previous  year.  Expenses  and  taxes  were 
$358,680,  an  increase  of  $47,253,  and  net  earnings  were  $238,728, 
showing  a  gain  of  $27,401.  Other  income  was  $25,602,  making 
a  total  of  $264,327,  as  compared  with  $233,257  in  the  corre- 
sponding period  last  year.     Interest  charges  were  $73,606,  and 


the  surplus   for   the   period   was  $190,721,  comparing  with  tl 
$166,494  shown  in  the  first  six  months  of  1910. 

Sherbrooke  Railway  &  Power  Company. — The  stockhoh 
ers  of  the  Sherbrooke  Railway  &  Power  Company  have  ai 
thorized  an  issue  of  $300,000  additional  consolidated  first-mor 
gage  5  per  cent  bonds,  in  connection  with  the  recent  purchai 
of  the  Eastern  Townships  Electric  Company,  the  Lenox  Lig] 
&  Power  Company  and  the  Haustead  Electric  Company,  at 
for  extending  the  distribution  systems  of  these  companies, 
banking  house  has  been  authorized  to  offer  $150,000  of  tl 
bonds  at  95  and  interest,  carrying  a  bonus  of  40  per  cent  cor 
mon  stock. 

Oklahoma  Utility  Merger. — A  plan  for  consolidating 
number  of  traction  interests  in  Oklahoma  City  is  under  co 
sideration.  If  the  merger  is  effected  the  Oklahoma  Raihv. 
Company,  which  controls  practically  all  of  the  street-raihv 
systems  in  Oklahoma  City,  will  absorb  the  Oklahoma  Centi 
Railroad  Company,  which  now  operates  between  Chickas 
and  Colgate,  with  a  view  of  transforming  a  portion  of  tt 
line  into  an  electric  interurban  system.  The  plan  includ 
connecting  the  Oklahoma  Street  Railway  lines  with  those 
the  Oklahoma  Central  Company. 

Mississippi  River  Power  Company. — Right  of  way  for 
transmission  line  from  Keokuk,  la.,  to  Florissant,  Mo.,  1: 
been  secured  by  the  Mississippi  River  Power  Company.  T 
company  is  having  surveys  made  for  extending  the  line  fr( 
Florissant  to  St.  Louis,  where  it  plans  to  supply  energy  in  ic 
through  the  Mississippi  River  Distributing  Company,  whi 
was  formed  for  this  purpose.  Most  of  the  distribution  s; 
tern  in  St.  Louis  will  be  underground. 

Commonwealth  Edison  Company. — There  is  an  unoffic 
statement  to  the  effect  that  the  Commonwealth  Edison  Co 
pany  will  arrange  such  financing  as  is  needed  this  fall  thror 
the  sale  of  between  $4,000,000  and  $5,000,000  new  stock  at  p 
instead  of  selling  additional  issues  of  first-mortgage  5  per  c 
bonds. 

Long  Acre  Electric  Light  &  Power  Company. — The  Lc 
Acre  Electric  Light  &  Power  Company  has  executed  a  gene 
mortgage  of  $50,000,000  to  the  Empire  Trust  Company,  of  X 
York,  with  a  deed  of  trust  covering  all  of  its  properties 
Manhattan  and  the  Bronx.  The  mortgage  is  to  run  for  ti 
years  and  will  bear  interest  at  5  per  cent. 

Boston  Traction  Merger. — The  stockholders  of  the  \V 
End  Street  Railway  Company,  at  a  meeting  this  week,  vo 
to  accept  the  terms  of  consolidation  of  the  Boston  Eleva 
Railway  Company,  and  221,770  shares  of  the  301,119  rei 
sented  at  the  meeting  voted  in  favor  of  this  plan. 


DIVIDENDS. 


Brooklyn  Rapid  Transit  Company,  quarterly,  1%  per  c 
payable  Oct.  1. 

Butte  Electric  &  Power  Company,  quarterly,  l}i  per  c 
payable  Oct.  2. 

Consolidated  Gas,  Electric  Light  &  Power  Company,  of  1 
timore,  semi-annual,  preferred,  3  per  cent;  quarterly,  comn 
1^4  per  cent;  both  payable  Oct.  2. 

Safety  Car  Heating  &  Lighting  Company,  quarterly,  2 
cent,  payable  Oct.  2. 

Twin  City  Rapid  Transit  Company,  quarterly,  prefer 
iM  per  cent;  common,  i,'l>  per  cent;  both  payable  Oct.  2. 


REPORTS  OF  EARNINGS. 
r.ANGOR   RAILW.'W    &    ELECTRIC    COMP-^NY. 

Gross       Operating         Net  Fixed  N( 

Period.  Earnings.    Expenses.     Earnings.      Charges,      hur 

July      1911 $55,677         $26,809        $28,868        $13,056        $1 

"         1910 54.007  2-1,775  29,232  11,921  1 

CHATTANOOGA    RAILWAY   &   LIGHT   COMPANY. 
Tiily      1911 $84,175        $50,362        $33,813        $''.870        $1  j: 

"    i9io:.::;:...    88;4i2     46,501     41,911     18.601    ^'o 

PORTLAND  (ORE.)   RAILWAY,  LIGHT  &  POWER  COMPAN 

July      1911 $543,704      $258,938      $284,766      $130,660      $15"' 

"    '  1910 490,724        237,378        253,346        116,507        13  3» 

ST.   JOSEPH    (MO.)    RAILWAY,    LIGHT,    HEAT  &  POWEF 
COMPANY. 

Ti,ly      1911 $92,375         $60,202        $32,173        $19,239        $1^ 

■!.    •     [no. 90;928  51,289  39,639  18,274         2" 

UNION   RAILWAY,  GAS   &    ELECTRIC  COMPANY.       • 

Tuly   1911 $244,931   $141,736   $103,195    $62,924   S^ ; 

-.r'   1910 232,318   134,084    98,234    59,480 


rTEMBEK   0,    1911. 
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tOTHAN»   ALA.— Bonds    to  the   amount   of    $70,000   have   been    voted, 
tl  proceeds  to   be  used  for  the  construction   of  an  electric-light   plant. 

LOBE,   ARIZ. — The   Miami   Copper   Company   is  planning   to   increase 
ti  output  of  its  power  plant.      New   machinery  will   be  installed. 

kORRILLTON,  ARK.— The  Morrillton  Light  &  Power  Company  is 
ir^ng  preparations  to  install  new  machinery  in  its  plant..  The  company, 
its  understood,  is  planning  to  establish  a  twenty-four-hour  service.  G. 
KBurr  is  vice-president. 
.AKKRSriKLD,  CAL.— Kids  are  being  asked  by  the  Guaranty  Pipe 
Le  Company  for  the  erection  of  a  telephone  system  between  Midway 
6.1  and  Ventura,  a  distance  of  70  miles.  The  cost  of  the  work  is 
e;    ited   at   about   $15,000. 

f  OX,    CAL. — Electricity    for    operating    the   substation    now    being 

by    the    Southern    California     Edison     Company    in    Colton     will 

-mitted     from     the     Long     Beach     power     plant     on     high-tension 

'•'ion  lines.     Private   right-of-way  has  been   secured   for  the  entire 

The    Edison    company    has    commenced    work    on    the    erection 

cw   transmission    line    from    the    mouth    of    Santa    Ana    Canyon    to 

11  1  land,  a  distance   of   6   miles.      The   substation   at   Colton    will    supply 

eljTicity    for    Colton,    Riverside,    San    Bernardino,    Redlands.    Highland 

ii       her  points  in  this  end  of  the  valley. 

-N'O,  CAL. — The  San  Joaquin  Light  &  Power  Company  has  de- 
reconstruct  its  private  telephone  system  between  Fresno  and 
M  at  a  cost  of  about  $18,000.  The  company  has  begun  work  on 
•uciion  of  a  new  substation  in  Fresno  and  the  erection  of  a  new 
on  system  from  the  Madera  County  transmission  line  to  Dos 
•^  Banos  and  Gustine,  a  distance  of  about  80  miles. 
HALE,  CAL. — It  is  reported  that  preparations  are  being  made 
'  tendale  &  Eagle  Rock  Railway  Company  to  extend  its  electric 
"om  Glendale  into  the  country,  which  ultimately  will  reach  Sun- 
railes  distant.      Other   improvements    will    also   be   made    to    the 

1  TON,  CAL. — Plans  are  being  made  by  the  Sacramento  Valley 
mpany  to  install  new  pumping  machinery  and  motor  equipment. 
Robinson,  of  San  Francisco,  Cal.,  are  engineers. 
-YVTLLE,  CAL.— Application  has  been  made  to  the  County 
''s  by  James  A.  Gunn,  Jr.,  for  a  fifty-year  franchise  to  erect 
te  electric  transmission  lines  on  the  public  roads  in  Kclseyville 
■  County, 

BEACH.  CAL.— The  City  Club  has  authorized  C.  E.  Jarvis. 
'  of  the  club,  to  appoint  a  committee  to  confer  with  the  City 
)f  Los  Angeles  relative  to  the  construction  of  an  electric  rail- 
miles  in  length,  to  connect  Long  Beach  municipal  docks  and 
■vith  the  Los  Angeles  municipal  railway. 

\N*GELES,  CAL.— The  residents  of  the  Laurel  Canyon  district 
ning  to  establish  a  lighting  district  and  install  a  tungsten  lamp 
Siting  system. 

VNGt-LES,  CAL. — The  Otis  Elevator  Company  has  secured  the 
for  installing  four  traction  electric  passenger  elevators,  one 
assenger  elevator  and  one  hydro-air  sidewalk  elevator  in  a  thir- 
'  •■  building  being  erected  by  the  Los  Angeles  Investment  Company 
Street  and  Broadway,  at  $37,000. 
\XGELES,  CAL. — The  Southern  Pacific  Company  has  decided 
i  the  oil  burner  lamps  now  in  use  and  to  equip  its  engines  with 
'ric  headlights.  Electricity  for  operating  the  lamps  will  be 
1  by  a  small  dynamo  attached  to  an  axle  of  the  engine.  The 
'ic  change  is  estimated   at   about  $200,000. 

\NGELES,  CAL— Specifications  have  been  completed  for  the 
equipment  of  the  San  Francisquito  No.  1  power  site,  located 
miles  north  of  Los  Angeles.  This  station  will  have  a  generating 
of  about  30.000  bp.  The  cost  of  the  mnchinery  is  estimated  at 
^^^  5350,000.  bids  for  which  will  be  received  until  Oct.  20.  E.  F. 
Sc::rffaad  is  chief  engineer   of  the   department. 

''HESTO,    CAL. — The    Sierra    &    San    Francisco    Power    Company    is 

to  inake  extensive  improvements  to  its  distributing  system   and 

inches,  including  the  erection  of  a  new  substation,  work  on  which 

■    started. 

^VADA  CITY,   CAL.— Tlie   Northern    Water   &    Power   Company   is 

|*P!ed   to   have   acquired    property    on    Shady    Creek    as    a    site    for    a 

**r^  reservoir  and  hydroelectric  plant.      Other  storage  dams  and   power 

P|*\  will  be  erected  at   French  Corra!  and  other   points   on    San  Juan 

nd(i 
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being     made     by     tlic     Great 


<-ni  Power  Company  and  the  T.  B.  Walker  and  Curtis.  Collins  and 
""look  timber  interests  for  the  construction  of  a  railroad  from  a 
!>""  on  the  Western  Pacific  Railroad  to  the  Big  Meadows.     The  propose.! 


railroad  will  be  about  18  miles  in  length  and  will  extend  along  the  north 
fork  of  the  Feather  River  at  the  junction  of  north  fork  and  the  east 
branch.  The  plans  also  include  the  construction  of  a  large  saw  mill. 
The  cost  of  the  entire  work  is  estimated  at  about  $1,750,000. 

PASADENA,  CAL.— The  city  clerk  has  been  authorized  to  advertise 
for  bids  for  the  iustall.ition  of  an  ornamental  street-lighting  system  on 
South  Orange  Grove  -Avenue,  the  cost  of  which   is  estimated  at  $50,000. 

RIVERSIDE,  CAL. — The  contract  for  installation  of  an  ornamental 
street  lighting  system  on  Twelfth  Street,  between  Main  and  Pepper 
Streets,  has  been  awarded  to  the  Southwestern  Electrical  Company  for 
$2,395. 

SACRAMENTO.  CAL.— The  Pacific  Gas  &  Electric  Company  has  sub- 
mitted a  bid  to  the  Board  of  Supervisors  for  lighting  the  suburbs  of  Oak 
Park,  Highland  Park,  Curtis  Oaks  and  East  Sacramento,  offering  to  sup- 
ply arc  lamps  at  $6  each  per  month;  under  the  old  contract  the  charge 
was  $6.30  each  per  month.  The  South  Sacramento  Power  Comapny  sub- 
mitted a  bid  asking  $6.20  per  lamp  per  month  for  the  service. 

SAN  BERNARDINO,  CAL.— The  Southern  Sierras  Power  Company 
has  been  granted  a  franchise  to  erect  and  operate  an  electric  trans- 
mission line  in  San  Bernardino  for  a  period  of  fifty  years.  Under  the 
terms  of  the  franchise  the  company  is  to  pay  the  city  5  per  cent  of  its 
gross  earnings  after  the  first  five  years.  The  company  paid  $150  for 
the  franchise. 

S.\N  FRANCISCO,  CAL.— Surveys  have  been  completed  by  the  United 
Properties  Company  for  its  proposed  railway  between  Oakland  and  Sacra- 
mento. 

SAN  JOSE,  CAL. — Plans  are  being  considered  for  installing  an  elec- 
tric-light system  on  Market  Street.  It  is  proposed  to  erect  luminous  arc 
lamps.  The  service  will  be  supplied  by  the  Great  Western  Power  Com- 
pany. 

SAN  JOSE,  CAL. —  Preparations  are  being  made  by  the  Great  Western 
Power  Company  to  extend  its  system  to  San  Jose.  The  company  expects 
to  reach  this  city  by  Jan.  1,  1912,  with  its  long-distance  transmission  lines 
and  will  probably  erect  a  steam  plant  here  without  delay  to  furnish  elec- 
tricity for  lamps  and  motors  until  the  lines  are  completed.  The  transmis- 
sion line  to  Livermore  will  be  completed  about  Sept.  15.  The  present 
plans  of  the  companj    involve  an  expenditure   of  about  $250,000. 

SANTA  ANA,  CAL. — The  Southern  California  Edison  Company  has 
submitted  an  offer  to  the  City  of  Santa  Anna  offering  to  sell  its  local 
distributing  system,  exclusive  of  transmission  lines  and  other  property, 
for  $165,000,  on  condition  that  the  city  enter  into  a  fifteen-year  contract 
with  the  company  to  purchase  energy  at  the  rale  of  2  cents  per  kw-hour. 

SANTA  MONICA,  CAL.— The  city  has  entered  into  a  contract  with 
the  Southern  California  Edison  Company  for  street  lighting,  under  the 
terms  of  which  the  company  is  to  supply  arc  lamps  at  the  rate  of  $5 
per  lamp  per  month,  on  a  moonlight  schedule.  If  lamps  are  operated 
all  night  tlie  rate  is  to  be  increased  75  cents  per  lamp  per  month.  About 
134  lamps  will  be  used. 

SUS.\NVILLE,  CAL. — Water  locations  have  been  filed  on  Eagle  Lake 
and  Willow  Creek  by  Alva  Udell   for  hydroelectric  development. 

BOULDER,  COL. — The  City  Council  is  considering  the  question  of 
establishing  a  municipal  electric-light  plant  ii»  Boulder. 

DURANGO,  COL.— The  San  Juan  Water  &  Power  Company  is  re- 
ported to  be  contemplating  extending  its  service  to  Creedc.  It  is 
proposed  to  erect  a  transmission  line  from  the  Tacoma  plant  to  supply 
the  city  of  Creede  with  electricity  for  lamps  and  motors  and  also  the 
mines  and  mills  in  that  vicinity. 

JOHNSTOWN,  COL.— The  Johnstown  Milling  &  Elevator  Company 
is  making  arrangements  to  equip  its  machinery  for  electrical  operation, 
energy  for  which  will  be  supplied  by  the  Northern  Colorado  Power  Com- 
pany. The  company  has  purchased  a  50-hp  motor  to  replace  the  gaso- 
line engine  now  in  use. 

PYRAMID,  COL.— The  Chuckawalla  Development  Company  is  making 
preparation  to  construct  a  large  dam  at  Bull's  Head  Canyon,  below 
Pyramid,  on  the  Colorado  River.  A  power  plant  will  be  installed  to 
supply  electricity  to  operate  the  pumps  to  supply  water  to  irrigate  a 
large  tract  of  land   in   the  Chuckawalla  valley. 

NEW  HAVEN,  CONN.— Plans  have  been  completed  by  the  United 
Illuminating  Company  to  erect  an  ornamental  lighting  system  on  Chapel 
and  Church  Streets  in  the  business  district.  It  is  proposed  to  erect 
eighty  lamp  standards,  each  carrying  a  group  of  five  lamps.  The  expense 
for  extra  lighting  is  to  be  borne  by  the  merchants  and  business  houses 
in   that   Section. 

SOUTH  NORWALK,  CONN.— The  Housatonic  Power  Company  is 
planning  to  extend  its  service  to  Georgetown  as  soon  as  improvements 
to  the  power  plant  and  power  and  lighting  systems  in  the  Norwalks 
are  completed. 

WILMINGTON,  DEL.— The  Wilmington  &  Philadelphia  Traction 
Company   has   awarded   contract    for    the   erection    of    the   addition    to   its 
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power  plant  on  Bucnn  Vista  Street  to  A.  S.  Reed  &  Brother  Company, 
of  Wilmington,  Del.  The  cost  of  the  plant  complete  is  estimated  at 
$60,000.  The  comp.my  i.-.  rebuilding  its  distributing  line  extending  along 
Vandever  Avenue  and  across  Eleventh  Street  bridge,  the  cost  of  which 
is  estimated  at  about  $10,000.  Preparations  are  being  made  by  the  Wil- 
mington &  Philadelphia  Traction  Company  to  install  ornamental  lamps 
on  Market  Street,  to  cost  about  $15,000.  It  is  expected  to  have  the 
system   ready  in   October. 

HIGH  SPRINGS.  FLA. — The  local  ice  company  is  contemplating  the 
installation  of  an  electric-light  plant  in  connection  with  its  ice  factory. 
The  company  will  soon  apply  for  a  franchise  to  supply  electricity  for 
lamps  on  Main  and  First  Streets. 

NEW  SMYRNA,  FLA.— The  instaUalion  of  an  electric-light  i>lant. 
water  works  and  sewer  system  is  under  consideration.  A.  D.  P.  Sniitli 
is  chairman  of  committee. 

BOISE  CITY,  IDAHO.— It  is  reported  that  W.  S.  Kuhn,  of  Pitts- 
burgh, Pa.,  and  associates  are  contemplating  the  construction  of  a  chain 
of  large  hydroelectric  plants  along  the  Snake  and  Salmon  Rivers,  where 
it  is  estimated  that  from  125,000  to  200,000  hp  can  be  developed.  The 
Snake  River  from  Milner  to  Payette  has  been  selected  as  the  site  for 
several  power  plants. 

CANTON,  ILL.— The  Illinois  Central  Electric  Railway  Company  has 
awarded  the  contract  lor  the  construction  of  its  extension  from  Norris 
to   Farmington   to  the   Porter   Construction   Company,   of   Mackinaw. 

COLUMBIA  CITY,  IND.— The  Farmers'  Mutual  Telephone  Company 
is  rebuilding  its  telephone  system  and  is  placing  its  wires  in  underground 
conduits. 

DL'GGER,  IND. — The  Sullivan  County  Electric  Company  has  applied 
to  the  Town  Board  for  a  franchise  to  install  and  operate  an  electric-light 
plant  in   Dugger. 

EVANSVTLLE,  IND. — The  Evansville,  Henderson  &  Owensboro  Rail- 
',\'ay  Company,  recently  incorporated  to  construct  and  operate  an  electric 
railway  between  Evansville,  Henderson  and  Owensboro,  is  planning  to 
eiect  and  operate  an  electric  transmission  line  to  supply  electricity  for 
lamps  and  motors  in  the  cities  named.  The  company  also  proposes  to 
operate  a  ferry  to  transport  intcrurban  cars  across  the  Ohio  River. 
The  directors  are:  W.  A.  Carson,  W.  H.  McHurd,  M.  S.  Sontagg, 
Philip  Speck,  C.  H.  Battin  and  C.  C.  Tennis. 

GARY,  IND. — Work  will  be  started  at  once  on  the  construction  of 
the  Gary,  Hcbart  &  Eastern  Traction  line,  which  is  to  connect  Gary  and 
Hobart.  Citizens  of  Ilobart  and  farmers  residing  along  the  line  are 
financing   the    railway. 

INDIANAPOLIS,  IND.— The  Postal  Telegraph  Company  will  place 
its  wires  underground  in  the  business  district  of  the  city  in  com- 
pliance with  an  order  of  the  Board  of  Public  Works.  The  contract  for 
building  the  underground  conduit  has  been  awarded  to  Gest  &  Company, 
of  Cincinnati,   Ohio. 

KENDALLVILLE,  IND.— F.  H.  Fradick,  of  Toledo,  Ohio,  consulting 
engineer  in  connection  with  remodeling  and  improvements  to  the  mu- 
nicipal electric-light  plant  and  water  works  system,  has  recommended 
the  construction  of  spurs  from  the  railroads  entering  the  city  to  the 
power  house,  the  cost  of  which  is  estimated  at  about  $20,000.  He  also 
recommends  the  installation  of  a  three-phase  electric  system  and  the  in- 
stallation of  gas  and  oil  engines  for  motive  power.  The  cost  of  the 
entire   work  is  estimated  at  about  $60,000. 

LOGANSPORT,  IND.— The  contract  for  building  the  concrete  power 
dam  on  the  Eel  River  at  Tenth  Street  has  been  awarded  to  J.  Yawger  & 
Company,  at  $10,985.     The  dam  will  replace  the  present  wooden  structure. 

NEW  CASTLE,  IND.— Preparations  are  being  made  by  the  Indian- 
apblis.  New  Gastle  &  Toledo  Railway  Company  for  making  a  survey  of 
its  proposed  extension  from  New  Castle  to  Richmond,  via  Millville, 
Hagerstown  and  Greensfork.  It  is  expected  that  work  will  begin  on  this 
extension  this  year. 

NOBLESVILLE,  IND.— The  plant  and  holdings  of  the  White  River 
Light  &  Power  Company,  of  Noblesvillc,  Ind.,  which  was  sold  at  receivers' 
sale  recently,  have  been  acquired  by  the  Noblesville  Heat,  Light  &  Power 
Company  and  the  Indianapolis  Water  Company  for  $30,000.  It  is  under- 
stood that  the  transmission  lines  and  such  part  of  the  steam  plant  as  can 
he  used  will  be  taken  over  by  the  Noblesville  Heat,  Light  &  Power  Com- 
pany. The  dam,  located  on  tlie  White  River  2  miles  north  of  this  city, 
will  not  be  completed  at  present.  The  Indianapolis  Water  Company, 
it  is  understood,  hopes  eventually  to  secure  part  of  its  supply  from  the 
reservoir  at  the  dam. 

OAKLAND  CITY,  IND.— Plans  are  being  considered  for  the  installa- 
tio.i  of  a  central  heating  plant  to  supply  all  the  buildings  on  the  campus 
of  the  Oakland  City  College. 

RUSHVILLE,  IND.— The  Rushville  Furniture  Company  is  building 
a  new  factory  which  will  be  eguipped  for  electrical  operation..  The 
company  will  install  an  electric  generating  plant  and  will  soon  be  in  the 
market  for  machinery  and  equipment   for   same. 

SHELBYVILLE,  IND.— The  City  Coimcil  has  appropriated  $8,000  for 
the  purchase  of  new  machinery  and  equipment  for  the  city  pumping 
station. 

SOUTH  BEND,  IND.— It  is  understood  that  work  will  soon  be  resumed 
by  the  South  Bend  &  Logansport  Traction  Company  on  its  railway  from 
South  Btnd  to  Logansport,  at  which  point  connection  will  be  made  with 
the    Indiana    Union    Traction    Compai:y    for    Indianapolis. 


VINCENNES,  IND.— Contract,  have  been  awarded  by  the  Vinccii 
North  &  South  Traction  Company  for  the  construction  of  its  proiu 
railway  from  Vincennes  to  Sullivan.  B.  M.  Willoughby,  of  X'incmi 
Ind.,  is  presid^'nt. 

VINCENNES,  IND.— Arrangements  are  being  made  by  the  Vinccii 
&  Southeastern  Intcrurban  Railway  Company  to  secure  the  right  of  \ 
for  its  "proposed  electric  railway  from  St.  Meinrad  to  Troy,  and  I'l 
Troy  through  Tell  City  to  Cannelton.  Right  of  way  from  Vincennc- 
St.    Meinrad   has   already    been    obtained. 

WORTHINGTON,  IND.— The  Indiana  Water  &  Light  Compan> 
sold  its  plant  and  holdings  to  W.  H.  Yule,  of  Hartford  City,  Ind.  I 
understood  that   the   new   owner   will   take   charge   of   the   plant  at  n 

CHARLES   CITY,   I  A.— The   Western   Electric  Telephone  Corapaiu  t 
is   reported,   is  contemjilating  CNtensions  and  improvements  to  its  svs 
involving  an   expenditure  of  about  $40,000.     F.   M.   Win,   of  Des  Mm 
is  engineer. 

CLARION,  lA. — The  Jenson  Construction  Cojnpany  has  securc^l 
contract  for  rebuilding  the  local  electric-light  plant,  owned  by  Mo.' 
&  Mack,  which  was  recently  destroyed  by  tire.  The  cost  of  the  w.i 
estimated   at   about   $4,500. 

COLFAX,  lA. — The  Colfax  Electric  Light  Company  has  been  gi 
a  franchise  to  erect  a  transmission  line  from  its  Colfax  plant  to  P' 
City  to  furnish  electricity  for  lamps  and  motors  in  that  city. 

COON  RAPIDS,  lA.— The  installation  of  a  three-lamp  electi 
lighting  system  in  Coon  Rapids  is  under  consideration.  The  local 
trie-light  company  agrees  to  supply  electricity  for  operating  the  larri 
tlie  same  rate  the  town  is  now  paying  for  arc  lamps. 

KEOKUK,  lA. — The  Mississippi  River  Power  Company  has  set 
all  the  right  of  way  for  the  transmission  line  from  its  plant  at  Ke 
la.,  to  Florissant,  Mo.,  and  surveys  are  now  being  made  for  the  ' 
from  Florissant  into  St.  Louis,  Mo.  The  selection  of  a  site  for  a  1 
forming  station  in  St.  Louis  is  now  under  consideration.  It  is  e.Ni 
to  furnish  electricity  in  St.  Louis  in  1913.  The  Mississippi  River 
tributing  Company  has  been  formed  to  distribute  the  energy  it 
Louis.  Most  of  the  cables  and  wires  in  St.  Louis  will  be  placed  ii 
ground. 

OGDEN,.  lA.— The  City  Council  has  decided  to  enter  into  a 
tiact  with  the  Boone  Electric  Company,  of  Boone,  la.,  to  supply 
tricity  to  operate  the  municipal  electric-ligiit  system.  In  order  to 
demands  for  electrical  service  it  would  have  been  necessary  to 
extensive  repairs  to  the  municipal  plant  and  it  seemed  more  feasil 
purchase  energy  from  Boone,  giving  the  city  a  twenty-four  service, 
to  rehabilitate  the  plant. 

LA  CYGNE,  KAN.— Plans  have  been  prepared  by  the  J.  S.  V 
Company,  Reliance  Building,  Kansas  City,  Mo.,  for  the  construction 
electric-light  plant  and  water-works  system  in  La  Cygne,  bids  for  ■ 
it  is  said,  will  be  called  for  in  the  near  future.  The  cost  of  the 
is  estimated  at  about  $30,000. 

MANHATTAN,    KAN.— The    Manhattan    City    &    Intcrurban    R 
Company  will  soon  be  in  the  market  for  material  for  its  proposed  e 
railway    from    Manhattan    to    Fort    Riley,    including    rails,    ties, 
machinery,    overhead  material,  etc.     The   railway  will  be  about  IS  ilt^ 
in  length.     Joseph  T.   West,  of  Manhattan,  Kan.,  is  general  manat 

FRANKFORT,    KY. — The    State   Board   of   Control   is  considerii  f^- 
question    of    building    an    electric    railway    from    the    Western    Ke  ■ 
Asylum  for  the  Insane  to  Hopkinsville,  a  distance  of  about  2  miles 
cost  of  the  proposed  railway,  including  equipment,  is  estimated  at  ■ 
$35,000. 

LOUISVILLE,    KY.— The   installation    of   a    10,000-hp   turbo-gei 
set    In    the    power    plant    of    the    Louisville    Lighting    Company   ha 
completed  by  the  General  Electric  Company.     A  new  condenser  w   ■• 
installed  at  the  same  time.     G.   Wilbur  Hubley  is  chief  engineer. 

W.VrERVILLE,   MAINE.— Bids   have   been    submitted  to  City  ' 
tor  street  lighting  by  the  Waterville  &  Fairfield  Railway  &  Light  Cc 
and  the  Central  Maine   Power   Company  for  a  period  of  five  year 
Waterville  &  Fairfield  Railway  &   Light   Company  offers  to  fumi; 
tricity  to   light   the   city   with   t!ie   present   equipment   at  $5,560  pe 
and   for   additional   service   will  charge   $10   for   each   additional  ai  -^ 
and   $5   for   each   incandescent   lamp,   equipment   to   be   furnished      '  ' 
city,  and  $5  each  for  additional  fire  alarm  boxes  and  police  signa  .■!■«■ 
material    to   be    furnished    by   the    city.      The   Central   Maine   Powe  'o™' 
pany  agrees  to  supply  the  servcie  at  $5,740  per  year  and  to  supp  •'<"''■ 
tional    arc    lamps   at   $50   each,    32-cp   incandescent   lamps   at   $6  e     P" 
year,  and  for  additional  fire  alarm  and  police  signal  bells,  $4.50  e  '  1*' 
year.     The  Central   Maine  Power  Company   also  agrees  to  presen  0  -JK 
city   a   check  for  $6,000    to   be  used    in   the   construction   of  the  F »'"" 
central  fire  station  upon  signing  of  the  contract.     The  company  h  '"*° 
furnishing  the  service  for  the  past  five  years  at  $5,300  per  year. 

BALDENSBURG,    MD.— The    Washington,    Westminster  &  Ge  sbu'8 
Railway  Company,  it  is  reported,  has  purchased  a  mill  building,    '<■'''. 
proposes   to   remodel   for   electric   power  house.     W.    H.   Saunde 
F   Street,   Washington,   D.    C,   is  president  of   the  company. 

HAGERSTOWN,  MD.— Announcement  has  been  made  that  '  >■«*'■ 
dents  of  Washington  County  have  subscribed  to  $90,000  of  bond-if  W 
Hagerstown    &    Clearspring    Electric     Railway    Company    and  ^^^ 

construction  of  the  railway  is  assured.     The  company  will  appi  - 
Public  Service  Commission  for  permission  to  begin  work  on  same 
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ROOKLINE.  MASS.— Tht  Board  of  Scleclmen  has  grained  the 
Eion  Electric  Illuminating  Company,  of  Boston,  permission  to  extend 
lc:»  underground  conduit  system  in  Brookline. 

H.\RLTON.  MASS.— The  Selectmen  have  granted  the  Southbridge 
G  A  Electric  Company  a  franchise  to  erect  transmission- lines  through 
tb-town.  The  company  has  a  contract  to  furnish  electricity  to  the 
^onic  Home  and  will  supply   electrical  service  along  its  line, 

■  ELROSE,  M.\SS. — Mayor  Eugene  H.  Moore  has  signed  a  contract 
It  the  Maiden  Electric  Company  for  lighting  the  streets  of  the  city 
foa  period  of  ten  years.  The  new  contr.ict  calls  (or  an  all  night  moon- 
lit achedule.  Under  the  old  contract  the  lamps  burned  until  12.30. 
T>  appropriation  for  this  year  is  $  IS, 680  for  street  lighting. 

ORTH  ADAMS,  M.\SS. — It  is  reported  that  the  power  plant  to  be 

■.r"'^    in   the    Deerfield    River    by    the    New    England    Power    Company 

.  ly   electricity    to   operate    trains   through   the    Hoosac    tunnel    and 

-.>!iire  Street   Railway   Company's   system.      It   is  understood   that 

'-  7   plant    in    Zylonite    will   be   used   as   an    auxiliary   plant.      The 

^     b'ngland   Power   Company   is  planning  to   build   a  storage   reservoir 

aiVa^urg,  \*i.,  in  ihe  upper  waters  of  the  Deerfield. 

sTTLE   CREEK.    MICH.— Plans   are  being   considered   by    the   Com 

■i    Power   Company    for    the    erection    of   a   large    power    pKint   in 

ek,  to  be  locaied  -^n  Union  Street  near  the  Battle  Creek  River. 

■scd  to  make  Battle  Creek  the  distributing  center  of  the  hydro- 

'velopmcni  on  the   Aa   Sable   River  for  this  district  when  com- 

The   dam   now    being   built,    which    will   develop   about   9000   hp, 

c  of  thirteen  to  be  erected  on  the  river. 

V.   MINN. — The   Citizens'   Electric   Light   &  Power  Company,   it 

'  d.    is   contemplating    the    installation    of    an    electric-light    plant 

to  cost  about  $25,000. 
RT,  MINN. — The  installation  of  a  municipal  electric-light  plant 
t  it  reported  to  be  under  consideration. 

-\ILLE,  MINN. — Plans  are  being  prepared  by  the  Consumers' 
tnpany,  of  Mankato,  Minn.,  to  extend  its  system  from  that  place 
lile  to  furnish  electrical  service  in  the  town.  The  company  also 
;o  extend  its  transmission  lines  to  Eagle  Lake  and  Waseca. 
H  BR.\NCH,  MINN. — It  is  reported  that  the  Eastern  Minnesota 
-npany  is  contemplating  the  installation  of  an  electric  lighting 
.   North  Branch  during  the  coming  Fall. 

\S  CITY,  MU. — Plans  are  beinj^  considered  by  lohn  Rowe,  o! 
lleorge  CaseK-er,  -A.  L.  Howard,  of  Louisburg,  and  associates 
ict    and    operate    an    electric    railway    between    Kansas    City    and 

TT,  MO. — The  contract  for  equipment  and  machinery  for  the 
municipal    electric-light    jilant    has   been    awarded    to    the    Squire 

?c  Construction  Company,  of  Kansas  City,  Mo.,  for  $28,000, 
onstruction  of  power  house  to  H.  T.  Bramer,  of  Monett,  Mo., 

■7.     Rollins   &   Wesotver,    of    Kansas   City,    Mo.,    are   consulting 

GFIELD,  MO. — The  Green  County  Court  has  granted  the  Ozark 
Water  Company  permission  to  build  and  maintain  conduits  and 
•;gh  the  highways  of  Greene  County  for  the  transmission  of 
m  its  proposed  light  plant  near  Hollister,  Mo.  The  company 
•.0  furnish  electricity  to  all  cities  and  towns  between  its  plant 
sfield. 

SEPH,  MO.— The  City  Council  is  reported  to  be  considering  the 
f  issuing  bonds  for  improvements  to  the  municipal  electric-light 
.5  to  supply  electricity  for  commercial  purposes  as  well  as  for 
ting.  A  special  election  will  probably  be  called  to  submit  the 
i  to  tlie  vDters. 

SEPH,  MO — The  contract  for  electrical  work  on  the  new  Bur- 

-  Aifl-Arraour  bridge,  which  is  being  erected  on   the  old  Winner 

been  awarded  to  the  American   Electrical  Company,   of  which 

Reid,  of  St.  Joseph,  Mo.,  is  president.     The  contract  calls  for 

iiture  of  more  than  $25,000. 

KNSBURG,  MO. — It  is  reported  that  plans  are  being  considered 
sullation  of  an  electric-light  plant  at  the  State  Normal  School 
.sburg,  to  cost  about  $20,000. 

Y,    MONT. — The    Sidney    Electric    &    Fuel   Company    has   been 
franchise  to  install  and  operate  an  electric-light  plant  in  Sidney. 
'■.  MONT.- The   insullation   of  an   electric-light  plant  in   Terry 
d  to  be   under   consideration.      Edward    Phillips    is   said    to   be 
in  the   project. 
'•ELL,  NEB. — It  is  reported  that  Messrs.  Reasoner  and  Beards- 
Lincoln,   Neb.,    who  are   planning   to   build   a   dam    on   the    Loup 
li'v.  north  jf  Burweli.  have  secured  subscriptions  amounting  to  $10,000 
'cw  1  the  project.     The   plans  include  the  development  of   1000   hp  and 
»>;ilir.i!  electricity  to   light  towns  and   the  construction  of  an   electric 
to  Taylor  and  -Mmeria. 

'JN,  NEB. — The  Johnston  Electric  Company,  of  Omaha,  Neb.,  is 

10  have  secured   the  contract   for  installa'ion   of   an  electric-light 

Gordon.     H.  D.  Huntington  is  city  clerk. 

^  >N   CITY,  NEV.— The  construction   of  an   electric   railway   from 

e '"  1   City   to   Lake   Tahoe   is    reported   to   be    under    consideration.      D. 

y^ilins,  one  of  the  owners  of  the  Glenbrook  golf  links  on  Lake  Tahoe, 

"  If  rested  in  the  project. 

-TFIELD,  N.  J. — The  construction  of  an  electric  railway  between 


Wesliield  and  Newark,  via  Irvington,  Germantown,  and  along  Echo 
l-ake,  is  reported  to  be  under  consideration  by  L.  P.  Naylor  and  as 
sociates. 

BALLSTON  SP.A,  N,  Y. — The  properties  and  franchises  of  the  Hud- 
son River  Electric  Power  Company,  including  subsidiary  companies  and 
the  large  generating  plant  at  Spier  Falls,  were  sold  .-Vug.  29  at  fore- 
closure s.ile  to  Frank  M.  Edwards,  of  Boston.  Mass..  representing  the 
bondholders'  committee,    for   $7,500,000. 

EPHRATAII,  N.  Y.— The  .Mohawk  HydroElectric  Company  is  reported 
to  have  purchased  the  Yauney  Woolen  Mill  and  about  twelve  acres  of 
land  for  $13,300.  The  company,  it  is  said,  will  equip  the  mill  and  operate 
it,  providing  the  electric  railway  goes  through  the  town. 

PINE  l.'USH,  N.  V. — At  an  election  held  recently  the  citizens  voted 
t.i  authorize  the  Commissioners  to  enter  into  a  contract  with  the  Wall- 
kill  Valley  Light  &  Power  Company,  of  Walden,  N.  Y.,  to  light  the  streets 
of  the  village  for  a  term  of  five  years. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  &  Light  Company  is 
planning  to  increase  the  output  of  its  power  station  No.  6  by  2000  hp. 

LENOIR,  N.  C. — It  is  reported  that  negotiations  are  under  way  be- 
tween the  Board  of  Trade  and  H.  L.  Millner,  reported  to  represent 
llaltimore  capitalists,  relative  to  building  a  hydroelectric  plant  on  Ca- 
i.-iwba  River.  It  is  proposed  to  furnish  electricity  in  Lenoir  to  the  amount 
of  2000  hp. 

RALEIGH,  N.  C. — It  is  reported  that  the  Southern  Power  Company, 
of  Charlotte,  N.  C,  is  contemplating  making  a  connection  with  the  lines 
of  the  Carolina  Power  &  Light  Company,  of  Raleigh.  The  transmission 
lines  of  the  Southern  Power  have  been  extended  as  far  as  Durham 
.'ind  it  is  proposed  to  extend  the  line,  to  Raleigh.  It  is  understood  it 
is  proposed  to  connect  up  the  two  systems  so  as  to  place  the  companies 
in  a  position  to  connect  their  lines  in  case  of  emergency.  The  Caro- 
lina Power  &  Light  Company  is  erecting  a  substation  near  Kaleigli 
.ind  is  also  making  surveys  for  the  erection  of  transmission  lines  to 
Henderson  and  Oxford  and  to  Goldsboro  and  the  East. 

SHELBY,  N.  C. — The  City  Council,  it  is  reported,  is  contemplating 
purchasing  the  electric  plant  of  the  Shelby  Light  &  Power  Company 
or  building  a  new  plant.  The  company  offers  the  plant  to  the  city  for 
$20,000. 

BISMARCK,  N.  D. — The  contract  for  the  installation  of  ornamental 
lamp  standards  in  the  business  district  of  the  city  has  been  awarded  to 
Grambs  &  Peet,  of  Bismarck,  N.  D.,  at  $12,157. 

BELLEFONTAINE,  OHIO.— Plans  are  being  considered  by  the  Belle 
(enter  Commercial  Club  and  Eastern  capitalists  for  the  construction  of 
an  electric  railway,  60  miles  in  length,  to  connect  Findlay,  Russell's 
Point,  Lewiston,  Reservoi.-,  Kenton,  Belle  Center,  Huntsvillc  and  the 
reiervoir  resorts  of  Lakeridge  and  Orchard  Island. 

COLUMBUS,  OHIO.— It  is  reported  that  bids  received  by  H.  S. 
Holton,  Director  of  Public  Service,  on  Aug.  22,  for  ornamental  cast-iron 
lamp  standards  to  be  used  in  connection  with  the  installation  of  cluster 
lamps  in  the  city,  have  been  rejected.  It  is  understood  that  new  bids 
will  be  called  for. 

TOLEDO,  OHIO. — The  Toledo  Factory  Company,  recently  organized 
by  the  factories  committee  of  the  Commerce  Club,  proposes  to  erect  an 
industrial  power  plant  building,  which  was  projected  by  the  old  Chamber 
of  Commerce.  The  company  is  capitalized  at  $300,000.  Isaac  Kinsey  is 
chairman, 

WARREN,  OHIO,— The  Mahoning  &  Shenango  Railway  &  Light 
Company  is   planning  to  build  a  "oelt  line   railway   in   Warren,  Ohio. 

WOOnSDALE,  OHIO. — The  Miami  Power  Company,  of  Hamilton, 
recently  incorporated,  is  reported  to  be  contemplating  the  construction  of 
a  hydroelectric  power  plant  on  the  site  of  the  Catfield  &  Woods  paper 
mill.  Eltctticity  generated  at  the  plant  will  be  transmitted  to  Hamilton. 
.Middletown,  Miamisburg  and  Franklin.  The  cost  of  the  plant  is  esti- 
mated at  about  $500,000.     Post  office  address  is  Trenton,  Ohio. 

FALLS  CITY,  ORE. — The  Van  Zandt  &  James  Company  is  contem- 
plating the  construction  of  a  hydroelectric  plant  in  the  Willamette 
Valley. 

M.\RSHFIELD,  ORE. — Surveys  are  being  made  by  the  Coos  Bay  & 
Eastern  Electric  Railway  Company  for  its  proposed  railway  from  Marsh- 
iield  to  Roseburg,  via.  Myrtle  Point. 

PORTLAND,  ORE. — The  Valley  Improvement  Company  will  soon  be- 
gin work  on  construction  of  its  hydroelectric  plant  near  Randle,  Wash. 
The  cost  of  the  plant  and  transmission  system  is  estimated  at  $15,000,000. 

HARRISBURG.  P.\. — The  Central  Pennsylvania  Traction  Company 
has  placed  orders  witk  the  Ilooven-Owens  &  Rentschlcr  Company,  of 
liamilton,  Ohio,  for  a  cross-compound,  condensing  engine  to  be  con- 
nected to  General  Electric  1600-kw,  500-volt,  direct-current  generator 
to  be  installed  in   its  Harrisburg  plant- 

HAZLETON.  P.\. — The  erection  of  another  large  electric  power  plant 
in  the  Hazleton  region  is  under  consideration.  Surveys  are  being  made  at 
Hazle  Creek,  7  miles  east  of  Hazleton,  along  the  Lehigh  Valley  Railroad, 
with  a  view  of  locating  a  power  plant  at  the  point  where  the  streams 
meet  others  flowing  from  the  Hazleton  district.  Edmund  Coxe,  of 
Philadelphia,  Pa.,  is  said  to  be  interested  in  the  project, 

PHILADELPHIA,  P.^.— Permits  have  been  granted  to  the  Philadelphia 
Rapid  Transit  Company  for  the  erection  of  a  concrete  and  brick  sub- 
station   on    East    Ledderly    Street,    to    cost    about    $23,000,    and   a    storage 
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building  on  East  Cumberland  Street,  to  cost  $7,000.  H.  B.  Nichols,  820 
Dauphin   Street,  Philadelphia,  Pa.,  is  chief  engineer. 

PHILADELPHIA.  PA.— The  Pennsylvania  Equipment  Company,  West 
End  Trust  Building,  Philadelphia,  Pa.,  is  reported  to  be  in  the  market 
for  a  second-hand  300")00-kw,  250-volt,  direct-current  generator  direct 
connected  to  engine;  also  a  second-hand  300-kw,  2S0volt,  direct-current 
generator  with  steam  turbine,  steam  pressure  150  lb.,  26  to  28  in. 
Tacuum. 

PHILADELPHIA.  PA,— The  Luzerne  County  Gas  &  Electric  Com- 
pany, recently  incorporated  with  a  capital  stock  of  $2,090,000.  has  taken 
OTer  the  following  companies  recently  incorporated  in  Luzerne  County: 
The  West  Wyoming.  Warrior  Run,  Union  Township,  Hunlock  Township, 
Sugar  Notch,  Shickshinny,  Larksville,  Pringle  Township,  Wyoming 
Lake  Township,  Lehman  Township,  Forty  Fort  and  Jackson  Township 
electric  companies  and  the  Gas  Company  of  the  West  Side.  The  office 
of  the  company  will  be  located  in  Philadelphia.  M.  W.  Stroud  is  presi- 
dent of  the  company. 

PHILADELPHIA,  PA.— The  Philadelphia  Suburban  Gas  &  Electric 
Company,  recently  chartered  with  a  capital  stock  of  $4,542,500,  has  taken 
over  the  following  companies  recently  incorporated,  all  located  in  the 
Ticinity  of  Philadelphia:  The  Gas  Company  of  Delaware  County,  the 
Gas  Company  of  Rock  Ledge,  the  Gas  Illuminating  Company  of  Dela- 
ware County,  the  Horham.  Southampton,  Upper  Dublin,  Whitpain,  War- 
minster and  Township  Electric  companies;  Warwick  Suburban  Electric 
Company,  of  Upper  Pottsgrove,  West  Pottsgrove,  Lower  Pottsgrove, 
Upper  Providence,  East  Pikeland,  Limerick,  East  Vincent  and  East 
Coventry.  The  office  of  the  company  will  be  located  in  Philadel- 
phia.    M.  W.  Stroud  is  president. 

PITTSBURGH,  PA.— The  City  Council  is  making  investigations  at  the 
municipal  electric-light  plant  on  the  North  Side  with  a  view  of  making 
improvements  to  same.  An  appropriation  of  $18,000  was  made  by  the 
old  city  of  Allegheny  but  was  not  used.  New  machinery  is  needed  at  the 
power  house,  and  the  Council  is  considering  the  advisability  of  enlarging 
the   plant. 

PHOENIXVILLE,  PA.— The  construction  of  an  electric  railway  from 
St.  Peters  to  Phoeni.xville  is  reported  to  be  under  consideration.  David 
J.   Knauer  and  associates  are  said  to  be  interested  in  the  project. 

SCRANTON,  PA.— The  United  Service  Company,  which  operates  the 
Tuscarawas  County  Electric  Light  &  Power,  which  supplies  electrical 
service  in  New  Philadelphia  and  Canal  Dover,  Ohio;  the  New  Philadel- 
phia Heating  Company;  United  Electric  Company,  of  Dennison,  Ohio, 
which  supplies  electricity  in  Dennison,  and  operates  the  Uhrichsville  Street 
Railway,  which  connects  Dennison  and  Uhrichsville.  is  planning  ex- 
tensive improvements  and  extensions  to  its  Ohio  plant,  involving  an  ex- 
penditure of  several  hundred  thousand  dollars  and  including  the  erec- 
tion of  new  power  houses,  reconstruction  of  transmission  lines  and  other 
improvements.  The  company  recently  took  over  the  property  of  the 
Warren  Light  &  Power  Company,  of  Warren,  Pa.  L.  H.  Conklin  is 
manager  of  the  company.  The  main  office  of  the  company  is  located 
in    Scranton,    Pa. 

SOMERSET,  PA.— It  is  reported  that  all  bids  for  the  construction  of 
the  power  house  for  the  new  water-works  plant  have  been  rejected. 

WAYNESBORO,  PA.— Rights  of  way  are  being  secured  by  the 
Chambersburg,  Greencastle  &  Waynesboro  Street  Railway  Company  for 
the  construction  of  an  extension  of  its  railway  from  Chambersburg  to 
Shippensburg. 

YORK  HAVEN,  PA. — E.  F.  Baker  was  dismissed  as  receiver  of  the 
York  Haven  Water  &  Power  Company  on  Aug.  26  by  .Judge  Wanner. 
The  plant  will  be  operated  under  the  direction  of  Mr.  Baker,  who  was 
general  superintendent  of  the  York  Haven  plant  prior  to  the  receivership. 
The  receivership  has  been  in  force  since  Feb.  24,  1910. 

STA.  YSABEL,  P.  R.— Plans  have  been  prepared  by  Bias  C.  Silva, 
civil  engineer,  of  Ponce,  P.  R.,  for  installing  an  electric-light  plant  with 
sufficient  output  to  supply  electricity  for  incandescent  lamps  for  about 
400  families  and  for  street  lighting.  The  equipment  is  to  include  a  gaso- 
line   engine,    generator,    switchboard,   lamps   and    accessories. 

JAMESTOWN,  R.  1.— The  erection  of  an  electric-light  plant  in  James- 
town   is   reported   to   be   under   consideration. 

PROVIDENCE.  R.  I.— William  D.  Marks,  of  New  York,  N.  Y.,  has 
been  engaged  by  the  City  Council  committee  on  lights  to  investigate 
the  street-lighting  system  in  Providence.  Investigation  will  also  be 
made    of    both    the    electric    and    gas    commercial    lighting    systems. 

CHARLESTON.  S.  C— Bids  will  he  received  at  the  office  of  Tone 
Simons,  city  electrician,  until  Oct.  18  for  lighting  the  streets  of  the 
city  of  Charleston,  S.  C,  for  a  term  of  one,  two  or  four  years  with 
electricity,  gas  or  some  other  illuminating  power  equivalent  thereto. 
The  estimate  requirements  are  300  arc  lamps,  of  the  inclosed  type,  of 
1200  cp.  Specifications  will  be  furnished  on  application.  The  service 
is  to  be  furnished  by  June  30,   1912. 

PIERRE,  S.  D. — The  Twentieth  Century  Transportation  Company,  re- 
cently incorporated,  proposes  to  construct  an  electric  railway  from  Chicago 
to  Rapid  City  to  cross  Illinois,  northeast  Iowa,  Minnesota  and  South 
Dakota  by  the  way  of  Decorah,  Minneapolis,  Watertown  and  Pierre.  The 
company  is  capitalized  at  $1,000,000.  The  headquarters  of  the  company 
are   located   in    Pierre. 

KNOXVILLE,  TENN.— The  City  Council  has  granted  the  Eastern 
Tennessee  Power  Company  a  franchise  to  supply  electricity  in  Knoxville 


for  a  period  of  thirty-five  years,  under  the  terms  of  which  the  compa 
is  to  pay  the  city  of  Knoxivlle  1  per  cent  of  its  gross  receipts  for  1 
first  fifteen  years,  2  per  cent  for  the  second  fifteen  years,  and  3  j 
cent  for  the  remaining  five  years.  The  company  also  agrees  to  sup 
electricity  to  all  consumers  for  lamps  and  motors  at  10  per  cent  less  rl 
is  now  paid  for  the  service  and  to  supply  arc  lamps  for  street  lighting 
$60  each  per  year.     The  city  now  pays  $72.50  per  lamp  per  year. 

MARYVILLE,  TENN.— The  Maryville  Electric  Light,  Heat  &  Po\ 
Company,  recently  incorporated,  is  planning  to  erect  a  large  hyd 
electric  plant  at  Abram's  Falls  on  Abram's  Creek,  25  miles  from  M.t 
ville.  It  is  proposed  to  supply  electricity  for  lamps  and  motors  in  I 
place  and  other  towns  and  cities  in  the  county.  The  incorporators  a 
I.  B.  Zeigler,  John  M.  Clark  and  James  A.  Goddard,  of  Maryville,  : 
J.   G.   and  William   Sterchi,   of  Knoxville,  Tenn. 

TRENTON,   TENN.— The  City  Council  has  passed  an  ordinance  s 
orizing  a  bond  issue  to  the   amount  of  $12,000,   the  proceeds  to  h< 
for   the   installation   of   a   municipal   electric-light   plant.      An   election 
be  held   Sept.   28  to  submit  the   proposition  to  a  vote. 

WINCHESTER,  TENN.— Plans  are  being  considered  by  the  Light 
Water  Department  for  the  erection  of  a  new  pumping  station.  A  1 
stage,  250-gal.  turbine  pump  will  be  installed.  The  station  will  be  lor: 
about  three-fourths  of  a  mile  from  the  town.  William  J.  Dodge  is  su 
intendent  of  the  Light  and  Water  Department. 

DENTON,  TEX. — Plans  are  being  considered  for  improvements  to 
municipal  electric-light  plant,  including  the  installation  of  a  new  g 
rator. 

FT.  WORTH.  TEX.— The  Ft.  Worth  Power  &  Light  Company 
filed  for  record  a  mortgage  and  deed  of  trust  in  favor  of  the  Citi? 
Savings  &  Trust  Company,  of  Cleveland,  Ohio,  to  secure  a  bond  issu 
$10,000,000. 

GALVESTON,  TEX. — It  is  reported  that  financial  arrangements 
been  made  for  the  construction  of  a  large  dam  across  the  Devil  Kivi 
W^estern  Texas,  for  the  purpose  of  irrigating  a  large  cotton  field 
sisting  of  156.000  acres  in  McKinney,  Valverde  and  Maverick  coui 
The  plan  also  includes  the  erection  of  a  large  cotton  mill  to  be  ope 
by  electricity  generated  by  water  power  created  by  the  dam.  The 
of  the  work  is  estimated  at  about  $5,000,000. 

SINTON,  TEX. — The  plant  and  holdings  of  the  Sinton  Ice  &  1' 
Company  have  been  purchased  by  R.  V.  Covey,  of  Houston,  Tex., 
J.  K.  Ross,  of  Oklahoma  City.  The  company  will  be  known  3- 
Sinton  Ice,  Light  &  Power  Company.  It  is  proposed  to  enlargi 
electric  plant  and  supply  electricity  for  the  entire  town.  A  new 
rator  will  be  installed. 

OGDEN,  UTAH. — The  Ogden  Rapid  Transit  Company  is  contemp' 
the  construction   of   an   extension   from   Brigham  City  to  Grace,  Ui 

OGDEN,   UTAH.— The  Merchants'   Light  &   Power  Company  has 
pleted    the    erection    of   its    electric    system,    including   275    arc   lamp 
street  lighting,  and  is  now  negotiating  with   the  City  Council  to  ha\ 
street-lighting   contract    start    from    Sept.    1    instead    of   Sept.    27   as  ',< 
inally  planned.     The   contract   with   the  Utah    Light   &   Railway  Con  W 
expired  several  months  ago  and  the  city  is  at  liberty  to  turn  the  co  an 
over  to  the  new  company  at  any  ti:ne.     Under  the  new  contract  th  rtf 
will    save    $250    per   month    on    the    cost    of    street   lighting   and   wil  l*> 
secure  a  number  of  lamps   for  the  city  buildings  and  parks  free  of  '^ 

SALT  LAKE  CITY,  UTAH— The  City  Council  has  granted  the 
Light  &  Railway  Company  a  franchise  to  extend  its  railway  syst 
Capital  and  University  Heights  districts.  The  Utah  Light  &  R 
Company  is  contemplating  raising  its  dam  at  the  east  end  of  the  ' 
canyon. 

RUTLAND,   VT.— The   Rutland  Light  &  Power   Company  has  s. 
an    injunction    against   the   Clarendon    Power    Company,    recently  in 
rated    to    build    a    power    plant    at    the    Clarendon    gorge   on    Mill 
which    has    undertaken    to    condemn    forty    acres    of   land    along  thr 
River  with   water   power,  which  is  now  owned  by  the   Rutland  Coi 

ARLINGTON,    VA. — Arrangements   are    being  made  by   the  Arl  ' 
Electric  Company  to  extend  its  system  from  Columbia  pike  to  Clar 
a  distance   of  2'/i   miles.     The  line  will  eventually  be  extended  tt 
Church.      Electricity    for    operating    the    system    will    be    supplied 
.Alexandria   County   Electric    Light   Company. 

COLONIAL  BEACH,  V A.— Bids  will  be  received  until  Oct.  11  ". 
W.  B.  Williams,  Mayor,  for  the  construction  of  a  power  house.  •W 
Stevens.  Union  Trust  Building,  Washington,  D.  C,  is  consultini  ■ " 
neer. 

WEST    POINT,    VA.— The    Town    Council    has    granted    the    Em 
Light,    Heat   &   Power   Company   an   exclusive  franchise  for  a  pei     ■" 
thirty  years. 

ABERDEEN,  WASH.— It  is  reported  that  the  installation  of  a  im'' 
ipa!  electric-light  plant  in  Aberdeen  is  under  consideration. 

CHEHALIS,  WASH.— Application  has  been  made  to  the  Count  ^OT' 
missioners  by  A.  W.  Van  Arsdell  for  a  franchise  to  erect  trans  .sio" 
lines  in  Lewis  County  to  supply  electricity  for  lamps  and  motors. 

CHEHALIS,    WASH.— The    Chehalis    &    Cowlitz    Railroad    Cc '"W 
which    was    organized    to   build   a    railway    between    Chehalis  and    ? 
oil  the  Cowlitz  River,  has  entered  into  an  agreement  witn  the  Wasl'i" ' 
Oregon  Corporation,  of  Chehalis,  Wash.,  to  build  and  operate  its    '»« 
in  Chehalis  and  east  and  south  for  1  ',4   miles.     The  last-named  c  pa 
will  operate  the   railway  temporarily. 
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,VLE,  WASH. — The  Northwestern  Electric  Company  has  purchased 
1  miles  of  water  rights  on  t.ie  Klickitat  River,  near  here,  from  llam, 
'irsley  &  Ryric.  of  Spokane,  for  S75.000.  Plans  are  being  made  for 
t<  erection  of  addilion.il  powor  pi.-ints  in  this  section.  The  company  Is 
i»  buildin);  a  large  power  plant  near  here.  Herbert  Fleischhacker,  of 
Si  Fr»n:i^co,   Cal.,  is  interested  in   the  company. 

JEWrORT,  WASH.— The  Interstate  Telephone  Company  has  applied 
f  a  franchise  to  erect  its  system  in  Newport,  Wash.  J.  W.  Fisher  is 
liiager. 

|)LYMPIA.  WASH.— The  Olympia  Light  &  Power  Company  is  reported 
t  haTC  awarded  the  contract  for  construction  of  the  Lake  Lawrence 
i|erToir  on  the  Des  Chutes  River  to  .X.  A.  Borey  &  Company,  of  Tacoma, 
t'cost  » 1 8,000. 

>EATTLE,    WASH.— George    W.    Dilling,    Mayor,   has   authorized    the 

(r  Council  to  sell  $800,000  of  municipal  street-car  bonds,  which   were 

r'horiied  by  the  voters  last  March,  to  provide  funds  for  the  acquirement 

I  purchase   or    condcnmalion    proceedings   or   for   the   construction    of  a 

i'-  railway  through  the  Ranier  Valley,  paralleling  the  line  of  the  Seattle, 

S:   Southern    Railway,    between    Fyan    Street,   at   the   southern   city 

:ij  Stewart  and   Blanchard   Streets  on  the  north.       The  ordinance 

vides  lor  an  extension   from   Stewart  and   Blanchard  Streets  and 

\venuc    to    Salmon    Bay    at   Thorndyke    Avenue,   a    distance   of   4 

City   F.ngineer   R.   H.    Thompson   has   completed  the  valuation   of 

perty   of    the    Seattle.    Rcnton    &    Southern    Railway    and    an    offer 

<JS6.06J   was   made   for  the   railway  by   the   Board   of   Public   Works. 

^O.  O'Brien,  assistant  superintendent  of  public  utilities,  estimates  that 

t    property  of  the  company  can  be  duplicated  at  a     cost  not  to  exceed 

0,  leaving  $250,000  for  the  extensions  to  Ballard   and  for  better- 

'K.\NE,    WASH. — The    Home    Automatic    Telephone    Company    is 

Iking  arrangements  to  build  a  telephone  station  on   Fourth  and   Napa 

S,eet».     J.  B.  Langely  is  manager. 

I'OKANE,    WASH. — The   Interstate  Telephone  Company   is   planning 

'  a  new  erchangi-  building  on  Tr^nt  Avenue.     Connection  will  be 

\i(h    the    system    of    th-:    Home    Automatic    Telephone    Company, 

>    rendering  service   over   the  entire   district. 

rENINO,  WASH. — The  Wathington-Oregon  Corporation   has  acquired 
t  property  of  the  Tenino  Light,  Power  &  Water  Company,  of  Tenino. 
-n'sideration  is  said  to  be  $40,000. 
PKNISH,  WASH.— The  Town  Council  is  reported  to  have  granted 
-ervalion   Electric   Company  a  franchise  to  install  and  operate  an 
light  and  power  plant  in   Toppeni^h   for  a   period  of  fifty  years. 
iWOOD.    W.    VA. — The   Warwood   Power   &    Light    Company,    re- 
reamzed.  will  soon  apply  to  the  Council  for  a  franchise  to  con- 
■  nd  operate  an  electric-light  plant  in  Warwood.     William   Emsley, 
llelfenfine,   R.    A.    Alexander,   Edward   Kilver   and   Earl  Bell  are 
'd  in  the  company. 

I>  DU  I^C,  WIS.— Plans  are  being  considered  by  the  Eastern 
-in  Railway  &  Light  Company  for  an  addition  to  its  power  house 
rt!i  Main   Street  and  Recs   Street  in    Fond  du    Lac,   to  cost  about 

lED  DEER,  ALTA,.  CAN.— The  Board  of  Trade  has  engaged  the 
flt  Engineering  Company,  of  Calgary,  to  make  preliminary  surveys  for 
f  construction  of  a  hydroelectric  plant.  R.  T.  Davidson  is  secretary 
c  Board  of  Trade. 

VANCOUVER,  B.  C,  CAN.— The  British  Columbia  Electric  Railway 
fnpany  is  planning  to  build  an  extension  from  New  Westminster  to 
MUide. 

■'ICTORIA,  B.   C,  CAN.— The   City  Council  is  contemplating  extend- 

•  the  ornamental  street-lighting  system  on  View  Street.  It  is  under 
i»d  that  provision   will  be  made  for   installing  conduits   for   wires   for 

•  lamps  in  the  James  Bay  district. 

HAMILTON,   ONT..   CAN.— The   Board  of  Control   has  recommended 

'  ihe    City    Council    the    erection    of    a    transmission    line    through    the 

r    the    purpose    of    utilizing    power    from    the    hydroelectric    power 

under  the   bylaw   passed  July   25.      It  is   proposed   to  erect   a  tem- 

line  through   the  city   from    the   end   of  the  present  line   to   supply 

t    Gore,   the  City   Hospital   and   various   other  municipal   buildings  and 

I'eral  other  institutions  of  the  city.     It  is  also  proposed  to  sell  power 

^consumers  along  the  route   to  defrav  the  expenses  of  construction   of 

t   line. 

lONDON,  ONT.,  CAN.— Petitions  are  being  circulated  in  the  city 
^iof  the  residents  to  petition  the  City  Council  to  extend  the  ornamental 
'set-lightinc  system.  The  petition  asks  for  325  lamp  standards,  each 
trying  five  lamps,   making   a  total   of  1623  lamps. 

«'ORTH  TORONTO,  ONT.,  CAN.— The  Town  Council  has  entered 
"  a  contract  with  the  Hydroelectric  Power  Commission  to  supply 
<:tricity  to  operate  the  municipal  electric-light  system  for  a  term  of 
':  years.  The  Toronto  Electric  Light  Company  submitted  a  bid  offering 
■jmaintain  and  operate  the  plant  and  supply  street  lamps  at  $14  each 
P  year  and  to  furnish  electricity  to  private  consumers  at  city  rates, 
''■  in  addition  to  pay  the  town  5  per  cent  per  annum  on  the  cost  of 
''  plant  as  rental.  The  tender  submitted  by  the  Interurhan  Electric 
'npany,  Ltd.,  offered  to  operate  the  plant  and  furnish  street  lamps 
*<»  each  per  year  and  supply  electricity  for  lamps  at  3  cents  per 
'(hour. 

•RINCE    ALBERT,    SASK..    CAN.— At     an    election     held    Aug.    27 


the  by-law  authorizing  an  appropriation  of  $700,000  for  the  construction 
of  a  hydroelectric  power  plant  at  La  Colle  Falls  was  carried. 

SCOTT,  SASK.,  CAN-Tcnders  will  be  received  by  G.  M.  Phillips, 
secretary  and  treasurer,  until  Sept,  25  for  furnishing  and  delivering  the 
following  machinery  and  supplies:  Tender  A — Generator,  exciter,  switch- 
board, transformers,  meters,  series  tungsten  street-lighting  system  and 
pumping  system.  Tender  B — Two  pneumatic  storage  tanks.  Tender  C — 
Approximately  2200  ft.  of  3-in.  steel  wire  pipe;  7000  ft.  of  6-in.  water 
pipe;  5400  ft.  of  4-in.  steel  water  pipe  and  approximately  15  hydrants 
and  24  valves.  Tender  D — Trenching  and  laying  steel  water  pipe, 
setting  hydrants,  v.ilves,  etc.,  and  back  filling.  Tender  E — Erection  of 
power  house  and  reservoir.  Plans  and  specifications  may  be  seen  at 
the  ofiice  of  MacVrihur  &  Murphy,  engineers,  Bottomly  Block,  Saskatoon, 


New  Industrial  Companies. 

THE  AUTO  LIGHTING  &  ELECTRIC  COMPANY,  of  Indianapolis, 
Ind.,  has  been  inccrpoiated  by  G.  S.  Montfort,  C.  R.  Brown  and  V.  C. 
Parker.  The  company  proposes  to  manufacture  electrical  lamps  for 
vehicles.     A  plant  will  be  established  in  Indianapolis,  Ind. 

THE  BAIRD  ELECTRIC  SCORE  BOARD  COMPANY,  of  Boston, 
Mass.,  has  been  incorporated  with  a  capital  stock  of  $100,000.  The 
directors  are:  George  E.  Baird,  president;  Roscoe  F.  Potts,  163  Hemen- 
way  Street,   Boston,   Mass.,  treasurer,  and  Stuart   N.    Lake. 

THE  CARTHAGE  ELECTRIC  COMPANY,  of  Carthage,  III.,  has  been 
granted  a  charter  with  a  capital  stock  of  $500  to  do  a  general  electrical 
manufacturing  business.  The  incorporators  arc:  William  Mathiescn, 
Victor  W.  Olff  and  H.   C.  Hall. 

THE  COPEMAN  ELECTRIC  STOVE  COMPANY,  of  Flint,  Mich., 
has  been  organized  with  a  capital  stock  of  $500,000  to  manufacture  a 
patent  electric  heater.     Samuel  H.  Abbott  is  interested  in  the  company. 

THE  ELECTRIC  MOTOR  CAR  COMPANY,  of  St.  Louis,  Mo.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  Noble  H.  Davis. 
Arthur  E.  Keller  and  A.  B.  Davis. 

THE  FLEXIBLE  CONDUIT  COMPANY,  of  Guelph,  Ont.,  Can.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  for  the  purpose  of  manu- 
facturing and  dealing  in  textile  materials,  conduits,  cables  and  other  elec- 
trical supplies.  The  directors  are  :  George  Edmund  Coutrice,  of  Ointon. 
Ont.;  James  Ernest  Carter  and  John  McPherson  Taylor,  of  Guelph. 

THE  GRANGER  ELECTRIC  &  MANUFACTURING  COMPANY,  of 
Warren,  Ind.,  has  filed  articles  of  incorporation  with  a  capital  slock  of 
$50,000  to  manufacture  household  electrical  devices,  including  toasters, 
irons,  etc.  The  directors  are:  Francis  Granger,  R.  L.  Tobin  and  Frank 
Canady. 

THE  GREENSBORO  CONSTRUCTION  COMPANY,  of  Greensboro, 
N.  C,  has  been  organized  by  John  J.  Dunnigan,  J.  A.  Armfield  and  J. 
M.  Hunt.  The  company  proposes  to  construct  electric  plant  and  water- 
works systems,  etc. 

THE  MARQUETTE  COMPANY,  of  Jersey  City,  N.  J.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $10,000  to  manufacture 
motors,  engines,  machines,  etc.  The  incorporators  are:  B.  S.  Mantz,  H. 
A.  Black  and  John   R.  Turner,  all  of  Jersey  City,  N.  J. 

THE  SERVICE  ELECTRIC  COMPANY,  of  Chicago,  III.,  has  been 
granted  a  charter  with  a  capital  stock  of  $S,000'for  the  purpose  of  man- 
ufacturing electrical  machinery.  The  incorporators  are:  Gerald  G.  Barry, 
Andrew  W.  Little  and  Lee  Cohn. 

THE  THOMPSON  ENGINE  STARTER  COMPANY,  of  New  York, 
N.  Y.,  has  been  granted  a  charter  with  a  capital  stock  of  $500,000  to 
manufacture  machinery,  etc.  The  incorporators  are:  W.  M.  Kingslcy, 
G.  F.  Scott  and  F.  I.  Eldridge,  of  New  York,  N.  V. 

THE  WICKER  ELECTRIC  LINOTYPE  POT  COMPANY  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $500,000.  The  incorporators  are:  F.  Hcndrick.  J.  S. 
Lewis,  of  New  York,  and  H.  M.  Wicker,  of  Brooklyn,  N.   Y. 

THE  WOODHOUSE  ELECTRIC  COMPANY,  of  Norfolk,  Va.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $50,000  for  the  pur- 
pose of  dealing  in  electrical  supplies  and  doing  a  general  electrical  busi- 
ness. The  officers  are:  Jonathan  Woodhouse,  president;  John  S.  Wood- 
house,  vice-president,  and  H.  C.  Woodhouse,  secretary  and  treasurer,  all 
of  Norfolk,  Va. 


New  Incorporations. 

PHOENIX.  .SRIZ— The  Salt  River  Valley  Electric  Railway  Company 
has  been  incorporated  with  a  capital  stock  of  $600,000  for  the  purpose  of 
building  an  electric  railway  60  miles  in  length  to  connect  Phoenix  and 
Peoria  and  intervening  towns.  The  officers  of  the  company  are:  F.  M. 
Winters,  president;  Jacob  Kleck,  vice-president;  C.  C.  Lewis,  secretary, 
and  J.  M.  Swetman,  treasurer. 

B.\KERSFIELD.  C.\L.— The  Bakersfield  Gas  &  Electric  Light  Com- 
pany has  been  incorporated  with  a  fully-paid  capital  of  $100,000  by  H. 
A.  Jastro,  H.  .-\.  Blodget  and  L.  C.  McAfee.  Head  offices  will  be  es- 
tablished at  Los  Angeles. 


6s6 


ELECTRICAL    WORLD 


Vol.  58,  No. 


WAKARUSA,  IND.— Articles  of  incorporation  have  been  filed  for  the 
Home  Electric  Company  with  a  capital  stock  of  $15,000  by  James  E.  Gall, 
Jacob  E.  Bollingbacher  and  Victor  IT.  Schalliol.  The  company  proposes 
to  supply  electricity  for  light,  heat  and  motors  in  Wakarusa. 

HAZARD,  KY.— The  Haiard  Light  &  Water  Company  has  been  incor 
poratcd  with  a  capital  stock  of  $25,000  by  Jesse  Morgan,  J.  B.  Hoge  and 
T.  S.  Ward. 

PORTLAND,  MAINE.— The  New  England  Power  Company  of  Maine 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $5,000,0000  The 
incorporators  are:  C.  E.  Eaton,  T.  L.  Croteau,  Albert  F.  Jones,  A.  A. 
Richards  and  B.  M.  Maxwell,  of  Portland.  Maine. 

BOSTON,  MASS.— The  New  England  Water  Power  Company  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Massachusetts 
with  a  capital  stock  of  $1,500,000.  The  incorporators  are:  Robert  H. 
Brcsnahaw,  Norman  J.  MacGaffin  and  Harold  W.  Cairns.  The  company 
is   contemplating    a   hydroelectric    development    on    the    Deerfield    River. 

LACLEDE,  MO. — Articles  of  incorporation  have  been  filed  for  the 
Laclede  Electric  Light  Company  with  a  capital  stock  of  $5,000  by  Z.  T. 
.-^tanle.v.  E.  B.  Alten,  R.  L.  Wheeler  and  others. 

LEWISTON,  N.  Y.— The  Lewiston  &  Lake  Ontario  Shore  Power  Com 
pany  has  been  incorporated  with  a  capital  stock  of  $25,000.  The  in- 
corporators are:  A.  Mackey,  of  Youngstown;  C.  H.  Tugwell,  of  Wilson. 
N.  Y.;  J.  B.  Scovell,  of  Lewiston,  N.  Y.,  and  H.  M.  Clark,  of  Niagara 
Falls,  N.  Y.  The  company  proposes  to  supply  electricity  for  lamps  and 
motors  in  the  village  of  Lewiston  and  the  towns  of  Wilson,  Porter  and 
Xewfane.  A  franchise  has  already  been  granted  the  company  in  Lewiston. 
OKLAHOMA  CITY,  OKLA.— A  charter  has  been  granted  to  the 
Oklahoma  City  &  Eastern  Railroad  Company  to  build  a  railway  to  be 
operated  by  steam  or  electricity,  from  Oklahoma  City  and  Henryctta,  a 
distance  of  90  miles.  The  company  is  capitalized  at  $3,000,000.  The  di- 
rectors are:  J.  J.  Johnson,  Charles  Hoppes,  W.  J.  House,  F.  S.  Combes 
and    M.    L.    Spitler. 

HOOD  RIVER,  ORE.— The  Hood  River  Terminal  Company,  of  Port- 
land, has  been  incorporated  by  W.  A.  Delashmutt,  A.  B.  Ireland  and  W. 
Chapman.  The  company  is  capitalized  at  $5,000  and  proposes  to  con- 
struct either  a  steam,  gasoline  or  electric  railway  from  a  point  on  the 
Oregon-Washington  Railroad  &  Navigation  Company  line  in  Hood  River 
to  the  steamboat  landing,  }^  mile  east  of  the  city. 

DOUGLASSVILLE,  PA.— The  Manatawny  Railroad  Company  has 
been  incorporated  by  Milton  J.  Person,  of  Bethlehem,  Pa.,  president; 
John  Palmer,  Jr.,  of  Jersey  City,  N.  J.;  Stephen  Robinson,  Jr.,  of  Au- 
dubon, N.  J.;  Lewis  F.  Huthmacher,  of  Bethlehem.  Pa.;  Charles  M. 
Allen,  of  Bayonne,  N.  J.;  Daniel  J.  Driscoll,  of  Reading,  Pa.,  and 
Robert  L.  Runyon,  of  Allentown,  Pa.  The  company  is  capitalized  at 
$100,000  and  proposes  to  build  an  electric  railway  between  Douglassville 
and    Spangville,  a  distance  of  8  miles. 

FREEPORT,  PA.— The  Freeport  Electric  Power  Company  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000  to  supply  electricity  in 
Freeport.  The  incorporators  are:  F.  W.  Diven,  Jr.,  of  Ingram,  Pa.;  W. 
B.   Wallis,   of  Crafton,  Pa.,   and  W.   R.   Hamer,   of  Pittsburgh,   Pa. 

GETTYSBURG,  PA.— The  Conewago  Township  Electric  Light,  Heat  & 
Power  Company  has  been  granted  a  charter  with  a  capital  stock  of  $5,000. 
The  company  proposes  to  supply  electricity  for  lamps  and  motors  in  sev- 
eral places  in  Conewago  Township,  principal  among  which  are  Edgegrove 
and  Mount  Rock.  The  incorporators  are:  Raymond  F.  Topper,  George  J. 
Benner  and  Stella  I.  Raffensberger.  Ellis  S.  Lewis,  of  York,  Pa.,  is 
treasurer.     The  main  office  of  the  company  is  located  at  Gettysburg,  Pa. 

HARRISBURG,  PA.— Charters  have  been  granted  by  the  State  De- 
partment to  the  following  companies:  East  Donegal  Township  Electric 
Light  Company;  the  East  Hempfield  Township  Electric  Company;  the 
East .  Lampeter  Township  Electric  Company;  the  Lancaster  Township 
Electric  Company;  the  Manhein  Township  Electric  Company;  the  Manor 
Township  Electric  Company;  the  Mount  Joy  Township  Electric  Com- 
pany; the  Mountville  Electric  Light  Company;  the  Penn  Township 
Electric  Light  Company;  the  Rapho  Township  Electric  Light  Company; 
the  Warwick  Township  Electric  Company;  the  West  Lampeter  Township 
Electric  Company;  the  West  Donegal  Township  Electric  Light  Company, 
and  the  West  Hempfield  Township  Electric  Company.  Each  company  is 
capitalized  at  $5,000  and  the  directors  are:  John  S.  Graybill,  Jr.,  of 
Lancaster,  Pa.,  treasurer;  W.  W.  Griest,  C.  Edgar  Titzell,  all  of 
Lancaster,  Pa.  The  companies  will  do  business  in  the  districts  indicateo 
by  the  names  they  bear.  The  headquarters  of  all  the  companies  will  be 
located     in     Lancaster. 

LEBANON.  PA. — The  Lebanon  &  Campbelltown  Street  Railway  Com- 
pany has  been  granted  a  charter  with  a  capital  stock  of  $60,000  to  build 
an  electric  railway,  10  miles  in  length,  to  connect  Lebanon  and  Campbell- 
town,  via  South  Londonderry,  South  Annville  and  North  Cornwall.  M. 
S.  Hershey  is  president. 

McSHERRYSTOWN,  PA.— A  charter  has  been  granted  to  the  Mc- 
.Sherrystown  Electric  Light,  Heat  &  Power  Company  with  a  capital  stock 
of  $5,000.  The  company  proposes  to  supply  electricity  for  lamps  and 
motors  in  McSherrystown,  for  which  a  franchise  has  already  been  ap- 
plied for.  The  incorporators  are;  Raymond  F.  Topper,  George  J.  Benner 
and  Stella  I.  Raffensberger.  Ellis  S.  Lewis,  of  York,  Pa.,  is  treasurer. 
The  main   office  of  the  company   is  located  at   Gettysburg,   Pa. 

MOOSIC,  fA. — The  Moosic  Electric  Company  has  been  incorporated 
with    a    capital    stock   of   $5,000.      The    directors   are:      Duncan    T.    Camp- 


bell,  of   Scranton,    Pa.,   treasurer;   J.    G.    Oslerhout.    and   Max  F.  Henk 
man,    all   of    Scranton,    Pa. 

NEW  OXFORD,  PA.— The  New  Oxford  Electric  Light,  Heat  &  Po. 
Company  has  been  chartered  with  a  capital  stock  of  $5,000  by  Raymc 
F.  Topper,  George  J.  Brenner  and  Stella  I.  Raffensberger,  for  the  p 
pose  of  supplying  electricity  for  lamps  and  motors  in  New  Oxford.  1 
company  has  applied  for  a  charter  to  operate  in  this  town.  The  m 
office  of  the  company  is  located  at  Gettysburg,  Pa.  Ellis  S.  Lewis 
York,  Pa.,  is  treasurer. 

PITTSTON,  PA.— The  Piedmont  Electric  Company  has  been  gran 
a  charter  with  a  capital  stock  of  $5,000.  The  directors  are:  J. 
McMillan,  of  West  Pittston,  treasurer;  W.  £.  Tompkins,  and  Le 
loTics,  all  of  West  Pittston,  Pa. 

PLYMOUTH,  PA. — .\  charter  has  been  granted  to  the  Consume 
Light  Company  with  a  capital  stock  of  $5,000.  The  directors  a 
Thomas  J.  Conelly,  of  Wilkes-Barre,  Pa.,  treasurer;  John  F.  I 
Groaty,  of  Edwardsville,  Pa.,  and  Charles  M.  Powman,  of  Wilt 
Jiarre,   Pa. 

SCRANTON,  PA.— The  Taylor  Electric  Company  has  been  grantee 
charter  with  a  capital  stock  of  $5,000.  The  directors  are:  Duncan 
Campbell,  of  Scranton,  Pa.,  treasurer;  J.  G.  Osterhout  and  Max 
Kenkelman,  all  of  Scranton,  Pa. 

SOUTH    BETHLEHEM,    PA.— The    South    Bethlehem    Light,    Heal 
Fuel    Company    has    been    incorporated    with    a    capital    stock    of   $5,( 
The    directors    are:       Henry    T.    Duke,    510    North    Thirty-ninth    Str 
Philadelphia,    Pa.,    treasurer:    C.    Jess    Young,    of    Philadelphia,    Pa., 
Elmer  S.  Myers,  of  Wilmington.   Del. 

SOUTH  BETHLEHEM.  PA.— The  Moravia  Electric  Light,  Hea- 
Power  Company  has  been  incorporated  with  a  capital  stock  of  $5,1 
Tlie  directors  are:  H.  M.  Ueberroth,  of  South  Bethlehem,  Pa.,  tr 
urer;  A.  C.  Graham,  P.  F.  Enright,  James  M.  Degnan,  C.  A.  Buck 
Charles  H.   Green,  all  of  South  Bethlehem,  Pa. 

SOUTH  BETHLEHEM,  PA.— Articles  of  incorporation  have  I 
tiled  for  the  Fountain  Hill  Electric  Light,  Heat  S:  Power  Comp. 
The  company  is  capitalized  at  $5,000  and  the  directors  are:  11. 
Ueberroth,  of  South  Bethlehem,  Pa.,  treasurer;  A.  C.  Graham,  P. 
Enright,  James  M.  Degnan,  C.  A.  Buck  and  Charles  H.  Green,  »1 
South   Bethlehem,   Pa. 

SPRINGFIELD,  S.  C— Articles  of  incorporation  nave  been  filed 
the  Springfield  Light  &  Power  Company  with  a  capital  stock  of  $20, 
The  company  proposes  to  build  a  plant  on  Dean  Swamp  Creek,  2^  11 
out  of  the  city.  About  100  hp  will  be  developed.  John  B.  McB.  D' 
is  president  of  the  company;  Michael  Chattin,  vice-president,  and  T 
Smith,  secretary  and  treasurer. 

SOUTH  PITTSBURG,  TENN.— The  South  Pittsburg  Light  Comi 
has  been  granted  a  charter  with  a  capital  stock  of  $10,000.  The  it 
porators  are:  W.  C.  Houston,  A.  L.  Kelly,  Charles  Houston,  J.  A.  I 
and  J.  B.  Phillips. 

AUSTIN.   TEX.— The  South  Austin   Street   Railway  Company  has 
granted  a  charter  with  a  capital   stock   of  $25,000,   to  operate  an  cle 
railway  in   South  Austin.     The  di;ectors  are:    J.   H.  Green,  F.  H.  F 
T.   M.  West  and  C.  V.   Birkhead,  of  San   Antonio,  Tex.,  and  E.  B 
head,  of  Dallas,  Tex. 

SPOKANE,  WASH.— Articles  of  incorporation  have  been  filed 
the  International  Power  Manufacturing  Company  by  W.  S.  Yea 
and  Martin  H.  Gerry,  Jr.  The  company  proposes  to  construct  a 
across  the  Spokane  River  at  the  site  of  the  new  paper  mill  at  Milln 
CASCADE,  W.  VA.— The  Preston  County  Development  Company 
been  incorporated  with  a  capital  stock  of  $100,000,  by  Everhart  Bi 
of  Morgantown,  W.  Va.;  C.  C.  Clear  and  A.  W.  Hawley,  of  Masoni 
W.  Va.;  Roy  Clear  and  D.  B.  Davis,  of  Cascade,  W.  Va.  It  is  u 
stood  that  the  company  proposes  to  develop  the  water  power  oi 
Cheat  River  on  the  Big  Sandy  River  along  the  banks  of  the  river  o 
by  ;he  Preston  County  Coke  Company,  to  generate  electricity  for  t 
mission  to  Masontown,  Kingwood  and  Morgantown. 

CHILLIWACK,  B.  C,  CAN.—  The  Chilliwack  Tramway  Compan; 
been    incorporated    to    build    an     electric     railway     within    the    raun;  ■■ 
limits  of  Chilliwack. 


Personal. 


MR.    iV.    W.    REESE,    formerly    of   the    Corn    Products   Refining 
pany,  has  recently  taken   charge  of  the  power  plant  economy  depart:" 
of  the  W.  H.  Zimmerman  Company,  engineers  and  constructors,  Chi  !0 

MR.  IV.  GODFREY  BOYD  has  been  retained  as  consulting  eng -er 
by  the  Haskins  Glass  Company,  Wheeling,  W.  Va.,  which  he  will  a '« 
in  the  development  of  a  full  line  of  indirect  and  semi-indirect  hg  "! 
units. 

MR.  D.  C.  B.4RNES,  superintendent  of  the  Pawtucket,  (R.  !•)  E'  "^^ 
Company,  has  been  appointed  manager  of  the  Everett   Railway,  Lii 
Water    Company    and    the    Seattle-Everett    Traction    Company,    t' - 
Wash. 

MR.   WILLIAM  MARCONI  is  spending  the  present  week  at  St- ^"f' 
N.    F..    conducting   experiments    with   the   object   of   ascertaining  tli"^^ 
visability    of    installing    a    more    powerful    station    on    the   spot  whei 
first  vnreless  telegraph  tests  were  made. 
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UR.  H:  R.  MADDOX  has  been  appointed  superintendent  of  the  new 
inicipal  central  station  of  Terre  Haute,  Ind.  Mr.  Maddox  had  beeit 
.b  the  Terre  Haute.  Indianapolis  &  Eastern  Traction  Company  unce 
I,  graduation   from   Rose  Polytechnic  Institute  in   1909. 

MR.  FRANK  H.  McCORMlCK  has  resigned  as  private  secretary  of 
•reral  Manager  J.  E.  Davidson  of  the  Pacific  Power  S  Light  Company, 
jtland.  Ore.,  to  take  up  the  duties  of  local  manager  of  the  Pacific 
iwer  ft    Light    Company's    property    at    Pomeroy,    Wash.      Mr.  'P.    N. 

rena,  who  has  resigned  at  Pomeroy,  will  take  up  new  duties  in  the 
Ijrcr  production   department. 

'VR.  F.  H.  FRADICK,  of  Toledo,  recently  engaged  by  the  City 
tunci]  as  consulting  engineer  in  the  remodeling  and  improving  of  the 
ly  water-works  and  electric-lighting  syst^-ms,  has  recommended  the  con- 
ructioa  of  spurs  from  the  railroads  entering  the  city  to  the  power 
bse.  the  installation  of  a  three-phase  electric  system  and  the  substi- 
^ioa  of  steam  for  gas  and  oil  engines  for  motive  power. 

UR.  S.  W.  CHENEY,  a  member  of  the  engineering  staff  of  the  Rail 
Ad  Commission  of  Wisconsin,  has  been  appointed  inspector  in  charge 
«  the  Milwaukee  district.  This  district  was  recently  established  by  the 
itimiasion  and  includes  all  the  public  utilities  within  the  city  of  Mil 
i\ike<  and  immediate  suburbs.  Mr.  Cheney  is  a  graduate  of  the  Uni- 
i-sity  of  Wisconsin  and  has  for  several  years  been  engaged  in  gas  and 
(ctric  central-station  work. 

WR.  r.  C.  MARTIN,  secretary  of  the  National  Electric  Light  Asso- 
tiion,  goes  to  the  Pacittc  Coast  the  coming  week  to  make  preliminary 
ranfcments  at  Seattle  for  the  convention  of  1912.  He  will  also  attend 
I  contention  at  Spokane  of  the  Northwest  Electric  Association,  which 
tproposing  to  affiliate,  and  while  on  his  trip  will  address  the  company 
htiona  at  Vancouver  and  Milwaukee,  returning  in  time  for  the  con- 
dition of  the  New  England  section  in  the  White  Mountains  at  the  end 
ifthe  month. 

if/?.  £.  C.  NOE,  who  has  been  general  manager  of  the  Northwestern 
I'vatcil  Railroad  Company,  of  Chicago,  and  general  superintendent  of 
e  Chicago  &  Oak  Park  Elevated  Railroad  Company,  has  been  made 
(teral  manager  of  the  Metropolitan  West  Side  Elevated  Railway  Com- 
fty  and  the  South  Side  Elevated  Railroad  Company  also,  his  authority 
(Bering  all  of  the  elevated  railways  of  Chicago,  now  combined  under 
CI  ownership  and  control  of  the  Chicago  Elevated  Railways.  Mr.  Noe 
ia  for  several  years  connected  with  the  old  Thomson-Houston  Electric 
wapany  and  the  General   Electric   Company  in   Chicago. 


Trade  Publications. 


tOMPOUND  CORLISS  ENGINES.— Bulletin  No.  1512  issued  by  the 
■jia-Clialaers  Company,  Milwaukee,  Wis.,  describes  the  company's  vari- 
•>  types  of  compound  Corliss  engines  for  all  classes  of  service.  The 
•,pnes  are  built  in  sizes  up  to   10.000  hp  and  over. 

kOTOR-GENERATOR  SETS.— An  attractive  publication  recently 
ijed  by  the  General  Electric  Company  on  the  subject  of  motor-gen- 
7tor  acts  (Bulletin  No.  4849)  contains  brief  descriptions  of  generator 
'•  of  different  styles  and  sizes.  These  sets  are  made  up  of  various 
nbinations  of  alternating  and  direct-current  generators  and  motors. 
si  range  in  capacity  from  95  kw  to  over  7000  kw. 

Illuminating    glassware.— a    loopage    catalog    issued    by 

^  Poaloria  Glass  Specialty  Company  entitled  "Illuminating  Glassware" 
lU  and  illustrates  by  means  of  half-tone  cuts  more  than  1500  different 
Jles  of  clear,  cut  and  etched  globes,  shades  and  reflectors  for  electric 
'"^  gas  lamps,  being,  in  fact,  a  reference  work  on  the  numerous  schools 
•  design  exemplified  in  modern  decorated  illuminating  glassware.  The 
'A  itself  is  most  attractively  put  together,  and  in  spite  of  its  scope  is 
t  at  all  unwieldy. 

tONVEMENT  DECIMAL  EQUIVALENTS.— The  Electrical  Manu 
^tnrers'  Equipment  Company,  of  310  South  Desplaines  Street,  Chicago, 
iocs  a  little  vest-pocket  reference  book  containing  a  conveniently  ar- 
tged  table  for  finding  the  decimal  equivalents  of  halves,  quarters, 
tilths,  sixteenths,  thirty-seconds  and  sixty-fourths  of  an  inch,  as  well  as 
'.  decimal  equivalents  of  drams,  ounces  and  pounds.  The  table,  which 
'copyrighted  by  Mr.  F.  B.  Segur,  also  contains  a  brief  account  of  the 
'.fur  hairpin-loop  armature  coil  winding  machine,  designed  for  the 
*t  of  manufacturers  of  generators  and  motors. 

i-OCOMOTIVE  CRANES.— The  Browning  Engineering  Company, 
ywland,  Ohio,  has  issued  an  attractive  illustrated  booklet  on  its  loco- 
TOve  cranes.  By  this  is  meant  a  traveling  crane  operating  usually, 
•j  not  always,  upon  a  railroad  track  and  having  the  function  of  hauling 
'1  rotatiig  in  a  full  circle,  traveling  along  the  track  or  roadway,  haul- 
'  cars  or  trucks  and  varying  the  boom  or  jib  radius.  Thil  makes  the 
<ne  applicable  to  almost  every  line  of  industry  for  handling  heavy  or 
'ky  materials.  A  few  of  the  more  important  deuils  of  construction  are 
Tstrated  and  described  briefly,  as  well  as  some  of  the  many  uses  for 
*ch  the  cranes  and  various  attachments  arc  adapted. 
iLECTRIC  LOCOMOTIVES  FOR  SWITCHING  AND  LIGHT 
r  EIGHT  SERVCE.— Bulletin  No.  4867,  issued  by  the  General  Electric 
'■npany,  describes  and  illustrates  electric  locomotives  for  switching  and 
lit  freight  service,  varying  in  weight  from  22  to  35  tons,  according  to  the 
'vice  requirements  and  type  of  electrical  equipment  employed.  The  elec- 
ta! equipment  of  these  locomotives  is  of  medium  capacity,  arranged  for 


slow  speeds,  and  it  is  essential  that  the  design  be  as  simple  as  possible 
and  that  all  parts  should  be  readily  accessible.  In  general,  the  equipment 
comprises  four  50hp  motors  and  Spraguc-General  Electric  Type  M  control. 
Where  two  locomotives  are  operated  together  multiple-unit  couplings 
are  supplied. 

AUTOM.XTIC  STOKER  FURNACES.— The  Model  Stoker  Company, 
Dayton,  Ohio,  has  issued  a  bulletin  describing  its  automatic  smokeless 
furnace,  including  not  only  grates  and  suitable  fronts,  but  also  double 
coal  magazines,  one  on  each  side,  stoking  and  cleaning  mechanism  and 
an  engine  with  connections  for  operating  all  the  working  parts.  The 
grates  are  arranged  in  pairs  and  inclined  from  the  sides  to  the  central 
Iiearer,  one  of  each  pair  on  each  side  being  stationary  and  the  other 
movable.  The  latter  are  hinged  to  the  stationary  grates  by  a  pin  lug, 
which  fits  into  a  hole  at  the  upper  end  of  the  grate,  the  lower  end  of  the 
movable  grate  being  held  to  place  and  rocked  by  a  bar.  The  furnace 
can  be  adapted  to  any  of  the  regular  types  of  boilers,  and  handles  and 
burns  soft  coal. 

HYDROELECTRIC  AND  IRRIGATION  PLANT.— The  Priest  Rapids 
development  of  the  American  Light  &  Power  Company,  Hanford,  Wash., 
is  a  good  example  of  a  highly  economical  and  cfiicient  method  of  utiliz- 
ing low-head  water-power  which  is  subject  to  extreme  variations  in  head 
resulting  from  flood  conditions.  It  is  also  an  example  of  modern  en- 
gineering practice  in  irrigation  work  where  the  head  is  insufficient  or 
the  topography  makes  it  impossible  to  deliver  water  to  the  surrounding 
country  by  gravity.  The  station  is  designed  for  an  ultimate  development 
of  9800  bp  from  a  minimum  head  of  18  ft.,  although  a  total  of  about 
90,000  lip  is  available  from  the  Columbia  Kiver  at  this  point.  The  present 
station  is  designed  for  a  normal  rating  of  2600  hp  and  the  electricity  is 
transmitted  and  drives  apparatus  in  pumping  stations  located  at  other 
points  of  the  river,  thus  taking  water  from  the  river  and  elevating  it  to 
high-level  irrigating  ditches.  A  complete  description  of  this  interesting 
installation  is  contained  in  Bulletin  No.  1623  issued  by  the  Allis-Chalmers 
Company,    Milwaukee,   Wis. 

CIRCUIT-BREAKERS.— The  General  Electric  Company  has  just  issued 
seven  bulletins  (Nos.  4837  to  4843  inclusive)  illustrating  and  describing  in 
detail  all  of  the  circuit-breakers  manufactured  by  that  company.  Bulletin 
No.  4837  contains  a  general  description  of  the  applications  of  circuit- 
breakers,  and  also  notes  and  diagrams  descriptive  of  standard  practice  in 
the  use  of  carbon-break  circuit-breakers  for  various  requirements.  Speci- 
fications are  suggested  for  the  use  of  engineers,  architects,  and  others 
wishing  to  secure  uniformity  in  quality  of  apparatus,  and  illustrations  are 
given  of  typical  installations  of  circuit-breakers  on  modern  switchboards. 
Bulletin  No.  4838  is  devoted  to  circuit-breakers  of  large  capacity  for  severe 
service,  used  in  railway,  motor  and  lighting  installations,  while  Bulletin 
No.  4839  deals  with  intermediate  capacities  for  any  service  used  in  light- 
ing, motor  and  railway  installations.  Bulletin  No.  4840  is  devoted  to  cir- 
cuit-breakers that  are  specially  adapted  to  motor-driven  tool  applications, 
for  use  in  mills,  machine  shops,  factories,  foundries  and  office  buildings, 
and  for  general  motor  work,  automobile-charging  outfits,  storage  batteries, 
rectifier  sets,  etc.  Bulletin  No.  4841  describes  circuit-breakers  for  small 
capacity  motor,  lighting  and  heating  circuits.  Bulletin  No.  4842  refers  to 
remote-control  circuit-breakers  for  use  in  railway,  lighting  and  power  ir>- 
stallations,  especially  in  those  cases  where  economy  of  space,  ease  of  opera- 
tion and  distant  control  arc  deciding  factors.  Bulletin  No.  4843  describes 
magnetic  blowout  circuit-breakers  for  railway  and  "power  service,  and  for 
use  especially  where  the  arc  roust  be  confined. 


BUSINESS  NOTES. 


THE  RASKINS  GLASS  COMPANY.  Wheeling.  W.  Va.,  will  develop 
a  full  line  of  indirect  and  setni-indircct  lighting  units,  and  with  that  end 
in  view  the  company  has  retained  as  consulting  engineer  Mr.  W.  Godfrey 
Boyd. 

THE  ST.  JOHN  CORPORATION.  180  Broadway.  New  York,  and 
the  Mohawk  Electric  Company.  Albany.  N.  Y..  have  consolidated  and 
are  now  under  the  same  management  with  two  departments— eales  de- 
l>artment   and  manufacturing   department. 

THE  CROCKER  WHEELER  COMPANY,  Ampere.  N.  J.,  announces 
the  resignation  of  Mr.  Gano  Dunn,  adding  that  for  a  great  many  years 
he  filled  the  position  of  chief  engineer  and  first  vice-president  in  the 
Crocker-Wheeler  Company  with  conspicuous  ability  and  that  he  leaves 
^^^th  the  very  best  wishes  of  the  company  and  his  many  friends  and  asso- 
ciates in   it  for  his  future   success. 

NICHOLSON  ARC  RINGS.— The  I^ckc  Insulator  Company,  Victor. 
N.  Y..  has  taken  over  the  exclusive  handling  of  the  Nicholson  arcing 
rings  for  high-tension  transmission  lines.  These  rings  are  already  in 
service  on  the  lines  of  the  Niagara,  l.orkport  &  Ontaiio  Power  Company, 
Chicago  Sanitary  District.  Syracuse  Rapid  Transit  and  several  other 
smaller   installations,   and    their   efficiency    has   been    abundantly   proven. 

ENAMELED  WIRE.— Alfred  F.  Moore,  Philadelphia,  has  recently 
notified  the  trade  that  he  is  prepared  to  furnish  enameled  magnet  wire, 
either  plain  or  insulated,  with  silk  or  cotton,  as  desired.  A  complete 
stock  is  carried  at  the  factory  in  Philadelphia  and  a  supplementary  stock 
at  Cleveland  for  the  Middle  West  trade.  All  of  the  bare  wire  used  for 
enameling  is  specially  drawn  and  has  to  pass  a  rigid  examination  before 
it  is  available  for  use,  being  subjected  to  physical  and  electrical  test5 
that   insure  a  uniformly   high  standard  of  quality  throughout. 
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UNITED   STATES  PATENTS  ISSUED  AUG.   29,   1911. 

[Prepared  by   Robert   Starr  Allyn,    16  Exchange  Place.  New   York.] 

1,001,627.     ART  OF  COOKING;   A.   C.   Dunham,   Hartford,   Conn.     App, 


insulated  cooking  chamber  is  continuously 
,ow    of   low-voltage    current    through   a    re- 


filed   April    14,    1911 
heated    by    a   continuous 
sistance  of  small  capacity. 
1,001,630.     FILAMENT    MOUNTING;    E.    S.    Gardner,    Acquackanonck 
N.   J.     App.    filed    Nov.    17,    1910.      .-\    group   of  spaced  carriers   eacl: 


1,001.710. — System   of   Electrical    Distribution. 

having    a    filament    arranged    in    a    plurality    of    sections    of    different 
lengths.     Particularly   for  car-lighting  with   tantalum,   tungsten,   etc. 

1.001.636,  TROLLEY;  C.  A.  Gouty.  Springfield.  111.  App  filed  .Tune  23, 
1910.  Lubricating  washers;  spring-pressed  wheel;  yieldingly  sup- 
ported shaft. 

1.001.637.  ELECTRICAL  OVEN;  H.  Gray.  Accrington,  Eng.  App. 
filed  April  20,   1911.     Passages  for  circulation  of  the  heated  air. 

1.001.643.  DYNAMO  ELECTRIC  MACHINE;  F.  B.  Howell,  Schenec- 
tady, N.  Y.  App.  filed  Dec,  30,  1909.  A  ventilating  tube  is  embed- 
ded in  the  winding  of  the  field  coil, 

1.001,647.  SPEED  REGULATOR  FOR  ELECTRIC  MOTORS:  I. 
T.  Kalweit  and  W.  H.  Gaulke.  Milwaukee,  Wis.  App.  filed  Oct.  20 
1910.  An  electromagnet  holds  the  contact  arm  in  any  position  by 
means  of  a  slide. 

1,001,654.  APPARATUS  FOR  HEATING  WATER  BY  ELECTRICITY; 
C.  Kratt,  Glasgow.  Scotland.  App.  filed  Oct.  10,  1910,  Water  is 
passed  through  glass  tubes  containing  particles  of  carbon  through 
which  an  electric  current  flows. 

1,001,585.     TELEPHONE;    A.    G,    Remhilt,    Philadelphia,    Pa.     App.    filed 

Sept.    7.    1910.     The   receiver  is  movably  mounted   on  the   mouthpiece 

transmitter  and  is  adjustable  to  either  ear.     The  line  is  auto- 

onnected    when    the    receiver    is    moved 


of  the 


niatically  connected  and  dii 
into  position  for  use. 
1,001.694.  FUSE  PLUG.  H.  R.  Sargent,  Schenectady,  N,  Y,  App. 
filed  Jan.  8,  1910.  A  cup-shaped  base  carries  the  fusible  element  and 
terminals  and  has  ventilating  passages  and  grooves. 

1.001.709.  VAPOR-ELECTRIC  APPAR.\TUS;  E.  Thomson,  Swamp- 
scott,  Mass.  App.  filed  March  14,  1904.  An  insulating  tube  con- 
tains a  small  thread  of  mercury  beneath  the  surface  of  the  electrode 
and  is  vaporized  for  starting  the  lamp. 

1.001.710.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  E.  Thomson 
Swampscott.  Mass.  App.  filed  March  11.  1905.  Mercury-vapor 
lamps  are  connected  in  parallel  to  start,  and  then  changed  over  to 
series, 

1.001.711.  SYSTEM  OF  VOLTAGE  REGULATION;  A,  A.  Tirrill. 
'    •*         tady.  N.  Y.         App.  filed  .Tan.  4.  1909.     A  booster  generator  is 

th  the  exciter  for  a  main  generator,  and  the  fields  of  the 
:ously  varied  by  a  voltage  regulator. 
Wallace.    Newbold-Upon-Avon.    Eng. 


Sche: 

exciter  and  booster  are 
1,001.716.     OIL    SWITCH; 


App.    filed   Nov.   2.    1906.'  Hand-operated    panel   type   with 
preventing  twisting  or  bending  of  the  leads. 

'•'"^'rPJ'ivJ^'-SP""'^'^  SYSTEM;  C.  S.  Winston.  Chicago,  HI.  App. 
hied  Nov.  22,  1907.  Central-oflSce  signaling  apparatus  and  circuits 
tor  three-wire  central   energy  type. 

1.001.737.  CURRENT-LIMITING  DEVICE;  M.  G.  Diaz  and  A.  \ 
y  Gresillon.  Madrid.  Spain.  App.  filed  Aug.  22.  1908.  A  thermostatic 
device  to  prevent  the  use  of  more  current  than  that  for  which  con- 
tract has  been  made. 

1.001,742.     ELECTRIC-TRAIN     SIGNAL-     E.     ^      ^'""     r.„j«_      xt.... 
York,    N,    Y.      App.    filed    Aug.    16.    1910. 
doors  by  the  guards  signals  the  motorman. 

1,001,758.     INCUBATOR       TEMPERATURE 

Havourd     Elkhart,    Ind.     App.    filed    Sept.    16'.    1909.      A   damper   a„u 
lamp-wick  regulator  is  moved  by  a  motor  controlled  bv  a  thermostat 

'.OfA^SS-  ^MOTOR-STARTING  DEVICE  FOR  POLYPHASE  CIR- 
CUITS; W.  O.  Lum.  Schenectady,  N.  Y.  .\pp.  filed  July  24,  1908 
A  relay  in  each  phase  controls  an  electromagnetic  switch  in  another 
phase  to  open  th<?  circuit  of  one  phase  in  case  of  failure  of  another 

'•'""i"wrVr4^i-J-V^IJ/^J^''^^^^0NTACT  MAKER  FOR  ELECTRIC 
SWITCHES;  F.  W.  Young.  Everett.  Mass.  App.  filed  Dec.  26.  1905 
A  yielding  support  to  insure  perfect  seating  of  the  bridge  contact 
upon  the  blocks  in  a  circuit-breaker  type. 


The    closing    of   the    car 
REGULATOR; 


1,CC1,808.     ATTACHMENT  PLUG;   D.   E.   Bown,   Pittsburgh,  Pa.     A 
filed   April   6,    1911.      For   incandescent-lamp   sockets.     The   side 
minals  may  be  attached  or  detached  through  the  side  of  the  casiiii 

1.001,876.  ELECTROLYTIC  CELL;  P.  McDorman,  Dayton,  Ohio.  ' 
filed  Dec.  29,  1910.  For  decomposing  a  salt  solution  to  form  bli, 
ing  liquid.  Baffles  to  prevent  loss  of  current  passing  through 
liquid  around  the  electrodes. 

1.001,828.  ELECTRIC  SIGNAL  FOR  RAILWAYS;  T.  J.  Empfield, 
Moines.  la.  App.  filed  Oct.  8,  1910.  Block  system  with  .1 
niatically  car-operated  unlocking  devices  and  auxiliary  hand-opei, 
devices, 

1.001,864.  FASTENING  FOR  ELECTRICAL  CONDUCTORS:  R. 
Klauder,  Philadelphia,  Pa.  App.  filed  Dec.  15.  1910.  Sprins  j 
interlocked  for  holding  the  ends  of  wires  of  different  sizes. 

1.001,888.  ELECTRIC-WELDING  MACHINE;  A.  F.  Reitzel,  Char 
town.  R.  I.  App.  filed  Dec.  24,  1908.  A  templet  for  the  worl 
mounted  upon,  but  insulated  from,  a  current-bearing  pressure  bl 
For  making  two  or  more  welds  at  the  same  time. 

1.001,915.     ELECTRIC  FURNACE;  J.  Yngstrom,   Falun,  Sweden.     .' 
filed    March    15,    1910.     A    crucible    forms    the    melting    chamber 
the    material    is    fed    down    from   a   stack.     A    space   between  is  fi 
with  ttie  material  and  forms  a  substitute  for  the  usual  vault. 

1,001.948.  COMBINED  COVER  AND  SOCKETPIECE;  T.  Hamil 
Jamaica  Plain,  Mass.  App.  filed  Dec.  16.  1907.  The  cover  has 
cuit  terminals  and  is  made  of  insulating  material  to  fit  a  metal  j 
tion  box. 

1.001,959.  TELEPHONE  SELECTIVE-SIGNALING  RINGER;  H. 
Johnson,  Topeka,  Kan.  App.  filed  March  3,  1908.  For  u.se  ■ 
combined  direct-current  lind  alternating-current  system  of  call 
Has  an  auxiliary  magnet  to  increase  the  power  and  the  volumt 
sound. 

1.001,967.     GAS   BURNER;   H.   Lvon.   Glo 
Oct.   7,   1910.     Electric  ignition  for  ai 

1.001.975.  APPARATUS  FOR  PRODUCING  ELECTRIC  OSCU 
TIONS;  J.  Murgas,  Wilkes-Barre.  Pa.  App.  filed  April  12.  1 
A  member  (having  fans)  rotates  between  two  electrodes  and  fr 
therewith  the  spark-gap. 

1.002.036.  ELECTRICAL  SOUND-PRODUCING  DEVICE;  E. 
Clement,  Washington,  D.  C.  App.  filed  Aug.  11,  1905.  Two  elei 
magnets  induce  different  vibrations  (as  in  an  organ  pipe)  so  a 
vary  the  tone. 

1.002.049.  SIGN.\LING  BY  ELECTROMAGNETIC  WAVES;  R, 
Fessenden,  Ft.  Monroe,  Va.  App.  filed  Aug.  8,  1903.  Two  cir 
having  suitable  electric  constants  are  arranged  to  neutralize  the  f 
on   the   receiver  of  disturbing  influences. 

1.002.050.  RECEIVER  FOR  SIGNALING;  R.  .\.  Fessenden,  Was 
ton,  D.  C.  App.  filed  April  11,  1904.  One  member  is  yieldingly 
against  a  revolving  disk  so  as  continuously  to  change  the  poii 
contact. 

1.002.051.  SIGNALING  BY  ELECTROMAGNETIC  WAVES;  R 
Fessenden.  Washington,  D.  C.  App.  filed  Feb.  8.  1907.  An 
lated  ferro-concrete  antenna  support  and  an  antenna  arrange 
that  part  of  it  shields  the  support  from  the  electromagnetic  wave 

1.002.052.  ELECTRICAL  SIGNALING;  R,  A,  Fessenden,  Brant  U. 
Mass.  App.  filed  Dec.  23,  1907.  A  telephone  transmitter  has  a  I 
responsive  good  contact  of  different  materials.  The  impulses  t  » 
transmitted  cause  variation  in  the  pressure  of  contact. 

1.002,061.  DROP-CORD  CAP  FOR  ELECTRIC-CONDUIT  OUT  T 
BO.XES;  C.  S.  Homsher,  Denver,  Col.  App.  filed  Sept.  8,  1910,  w 
connection  without  soldering.  A  porcelain  block  has  a  neck  \  c» 
projects  inside  the  casing. 

1,002,069,     PROTECTIVE  DEVICE;  A.  B.  Marvin.  Tr.,  Schenectad  S. 
Y.     App.  filed  Feb.    15.   1907.     A  selective  device  readily  transmi  i| 
high   potential   and   high   frequency,  but   opposing  lower  potential  i*^ 
lower    frequency.     A    plurality    of    aluminum    electrodes   with_  cc 
surfaces   approaching   each   other   but   separated   by   sodium  nitra 

1,002,087,     RAILWAY    SIGNAL;    R,    Skalicky   and    F.    Mikuika,  Vi 


1,002,051. — Signaling    by     Electromagnetic     Waves. 

.\ustria-Hungary.  App.  filed  May  31,  1911.  Electromagnetical 
erated  device  for  preventing  *'line  free"  signals  while  a  train  is  ' 
danger  zone. 

1,002.141.     DETERMINING    THE    POSITION    OF    VESSELS;. 
Fessenden,  Washington,  D.  C.     App.  filed  Dec.  4,  1904.     A     ""■  ' 
system  consisting  of  a  series  of  fixed  stations  having  means  for  1 
ing    out    signals    of   predetermined    intensity.     A    receiving  dcvi 
the    vessel    and    means    for    comparing    the    signals    received    v.i 
standard  signal  produced  on  the  vessel. 

1.002.181.  SIGNALING  SYSTEM;  H.  O.  Rugh,  Sandwich,  HI.  j 
filed  June  23,  1908.  Division  from  the  application  of  Paten' 
927.602.     A  selector  system  for  railway  telegraphy. 
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THE  PENNSYLVANU  STATE  CONVENTION. 

The  convention  last  week  of  the  Pennsylvania  Electric 
Association  served  to  emphasize  the  fact  that  small  central- 
station  bodies,  when  representative,  can  handle  to  advantage 
matters  of  great  importance.  Considering  the  character  of 
the  papers  generally,  the  meeting  was  not  unlike  other  state 
meetings,  save  possibly  in  the  matter  of  attendance,  which 
e.xceeded  300.  The  feature  of  the  convention  which  took 
lead  of  all  others,  not  only  on  account  of  the  questions  in- 
volved, but  also  because  of  the  extent  and  freedom  of  their 
discussion,  was  the  report  of  the  overhead-line  committee. 
The  association  through  its  committee  again  voiced  the 
needs  of  the  smaller  companies,  and  criticised  the  enact- 
ment of  standards  for  distribution  systems  of  a  monetary 
value  reckoned  by  the  hundred  millions  without  giving  the 
minutest  consideration  to  the  legal  as  well  as  to  the  engi- 
neering questions  involved.  In  the  estimation  of  the  state 
committee,  the  national  overhead-line  report  in  its  present 
form  involves  the  relinquishment  by  electric-light  com- 
panies of  certain  of  their  legal  rights,  and  in  bringing  for- 
ward and  insisting  on  this  consideration  the  assocation  has 
rendered  a  distinct  service  to  the  industry.  Honest  differ- 
ences of  opinion  may  exist  regarding  what  should  and 
what  should  not  be  considered  standard  practice,  and  cer- 
tainly the  industry  is  old  enough  and  large  enough  to  have 
evolved  something  worth  while  standardizing;  but  the  fact 
should  always  be  kept  well  in  mind  that  a  standard  adopted 
by  the  National  Electric  Light  Association  will  legally  be 
given  great  weight  or  at  least  accepted  as  evidence  of 
proper  usage,  and  used  as  a  criterion  by  which  all  overhead 
line  work  throughout  the  country  will  be  judged.  Hence 
the  need  of  caution  in  its  adoption.  If  a  company  does  not 
adopt  this  method  of  construction  it  might  have  difficulty 
in  showing  that  its  construction  is  as  safe  as  that  called  for 
by  the  standards  of  the  N.  E.  L.  A.,  for  certainly  the  burden 
of  proof  will  be  placed  on  its  shoulders.  All  of  the  smaller 
companies,  and  they  number  over  5000,  use  overhead  line 
work,  and  the  consensus  of  opinion  at  the  Pennsylvania 
meeting  was  that  it  would  be  unjust  to  commit  these  to  any 
standard  that  might  jeopardize  investment  or  rights. 


JULY  ELEQRICAL  EXPORTS. 

The  first  figures  of  the  new  fiscal  year  are  to  hand  in 
regard  to  electrical  exports  and  are  not  devoid  of  interest. 
As  our  readers  will  probably  remember,  the  gain  for  some 
time  past  in  miscellaneous  small  electrical  apparatus  has 
been  quite  marked;  while,  on  the  other  hand,  the  lesser 
activity  in  electrical  machinery  has  been  notable.  For  last 
July  the  statistics  equalize  the  conditions.  The  export  of 
electrical  instruments  in  July,  1910,  was  not  less  than 
$839,059;  the  corresponding  month  this  year  it  is  down  to 
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$707,214.  On  the  contrary,  the  export  of  machinery  in 
July,  1910,  was  $745,419,  and  this  year  it  is  $584,715.  It 
is  a  long  time  since  there  was  a  setback  in  the  development 
of  this  branch  of  trade,  and  presumably  it  was  but  tem- 
porary. The  decline  was  very  largely  in  Mexico,  in  both 
classes  of  goods ;  and  now  that  that  country  appears  to  be 
settling  down  again  and  resuming  work,  a  sharp  upward 
turn  may  become  noticeable.  Otherwise  the  data  do  not 
seem  to  call  for  special  comment. 


EXPERIMENTAL  DETERMINATION  OF  HYSTERETIC  TORQUE. 

It  is  an  experimental  fact,  familiar  to  many  who  work 
with  dynamo  machinery,  that  when  a  direct-current  ma- 
chine is  disconnected  from  its  load  or  driver,  as  the  case 
may  be,  and  the  rotor  is  turned  by  hand  a  very  marked 
increase  in  resistance  to  rotation  is  encountered  as  soon  as 
the  field  magnets  are  excited.  Exciting  or  "killing"  the 
tield  magnets  commonly  makes  the  difference  between  easy 
and  hard  turning  of  the  rotor.  It  is  well  known  that  the 
extra  quasi-frictional  torque  of  the  rotor  on  exciting  the 
field  magnet  is  due  to  magnetic  hysteresis — ^that  is,  to  the 
magnetic  resistance  which  the  iron  of  the  rotor  develops  to 
reversal  of  its  magnetic  state.  When  a  rotating  magnetic 
field  is  developed  in  a  machine,  either  by  mechanical  or 
alternating  electromagnetic  means,  it  is  sometimes  debated 
whether  the  hysteretic  torque  is  constant  at  all  slips.  That 
is,  there  can,  by  general  agreement,  be  no  hysteretic  torque 
when  an  iron  rotor  revolves  in  exact  synchronism  with  a 
pure  rotating  magnetic  field  if  the  magnetic  poles  induced 
in  the  iron  of  the  one  element,  say,  the  armature,  are 
exactly  in  phase  with  the  magnetic  poles  rotating  in  the 
other  element  or  field.  But  suppose  the  armature  begins 
to  lag  behind  the  field  or  to  develop  a  slip?  Now,  of 
course,  a  hysteretic  torque  will  be  exerted  between  the  ele- 
ments tending  to  oppose  the  slip  and  to  maintain  syn- 
chronism. Will  this  torque  be  constant  at  all  speeds  and 
slips  or  will  it  increase  up  to  a  certain  critical  slip  and 
thereafter  diminish? 

The  above  question,  although  it  has  been  answered  at 
various  times  in  the  past  on  theoretical  grounds,  is  an- 
swered by  experiment  in  an  article  of  Herr  Hermann  Zipp 
printed  in  the  Elektrotechnische  Zeitschrift  and  recently 
referred  to  in  the  Digest.  It  is  shown  that  the  hysteretic 
torque  is  constant  at  all  slips.  At  synchronism  the  hys- 
teretic torque  disappears,  and  above  synchronism  or  at 
negative  slip  the  hysteretic  torque  reappears  reversed  in 
direction  and  magnitude.  At  synchronism  there  is  then  a 
reversal  or  discontinuity  in  the  torque,  which  reversal  is 
not  instantaneous — that  is  to  say,  in  changing  from  a  nega- 
tive to  a  positive  slip  the  discontinuity  of  hysteretic  torque 
from  backward  to  forward  is  not  accompanied  by  sudden 
collapse.  At  synchronism  as  the  phase  shifts  from  for- 
ward to  backward  the  hysteretic  torque  undergoes  a  change 
like  that  in  the  magnetic  flux  of  a  ring  when  the  mag- 
netizing force  is  reversed.  The  change  is  at  first  slow  and 
then  it  is  rapid.  Consequently  at  synchronism  there  may 
be  either  a  positive  or  a  negative  hysteretic  torque,  depend- 
ing on  the  phase,  but  a  small  change  of  phase  will  re- 
verse it. 


A  LOGICAL  UNIT  OF  POWER. 

The  committee  on  units  and  notation,   representing  tli 
German  electrical  engineering  profession,  has  recently  pul 
lished,  as  already  noted  in  the  Digest,  several  proposals  i 
the  improvement  of  electrical  nomenclature.    Some  of  tlu 
are  in  the  direction  of  necessary  and  desirable  standardi/. 
tion  of  practice,  but  one  strikes  us  as  being,  although  sonn 
what    revolutionary,    decidedly    pertinent    and    importan 
This  proposition  is  to  abandon  the  time-worn  and  soniewli 
indefinite   horse-power    for   the   kilowatt,   which   is  just  , 
good  a  mechanical  unit  as  it  is  an  electrical  one.     It  is. 
fact,    the    point    of    contact    between    the    electrical    ai 
mechanical  absolute  systems.    When  the  electric  motor  w 
new   and   totally   unfainiliar  to   non-technical   men   it  w 
reasonable  to  rate  it  as  steam  engines  were,  and  are.  rat 
in  horse-power ;  but  as  time  has  gone  on  and  the  electi 
motor  has  replaced  the  steam  engine  to  a  very  large  extc 
it  seems  like  an  obsession  of  conservatism  to  cling  to 
illogical  unit  of  power  bearing  no  simple  relation  to  t 
modern   absolute   system   and   based   upon   ancient  expc 
ments  never  precise  and  possessing  nothing  more  than  ii 
torical  significance.    The  German  proposition  is  to  chrisi 
the  kilowatt  as  a  mechanical  unit  the  "Neupferd."    T 
seems  to  us  a  totally  unnecessary  concession  to  an  old-ti 
blunder.      The    kilowatt,    just    as    it    stands    and   with( 
change  of  name,   is  a  perfectly  good  unit  for  mechani 
purposes,  being  equivalent  as  it  is  to  io'°  ergs  per  seco 
We  see  no  reasonable  excuse   for  offering  an  apology 
the   way   of   a   new   name.      To    rate    a   motor   in  kilow 
mechanical  output  is  an  entirely  simple  and  straightforw 
proposition    and    one   that    deserves    very    serious   con- 
eration. 

It  is  an  interesting  bit  of  history,  not  in  the  least  dctr; 
ing    from   the   merit   of   the   German   proposition,  that 
substitution  of  the  kilowatt  for  the  horse-power  was  vif 
ously  advocated  during  and  for  some  time  after  the  PIi 
delphia  electrical  exhibition  of  1884;  and  that  the  earl 
of  the  three-phase  motors  built  in  this  country  were  d( 
erately  rated  in  kilowatt  output.     The  time  was,  howe 
not  ripe  in  the  early  eighties  for  dropping  the  horse-po' 
and  the  attempt  later  to  put  motor  rating  on  the  basi: ' 
the  absolute  system  proved  futile.    Now  after  nearly  tW' 
years  of  familiarity  with  the  electric  motor  the  time  w  ' 
seem  to  be  ripe  for  the  change,  and  we  trust  that  the  ' 
man  proposition  will  meet  with  acceptance  in  Germany 
out.     There  is,  besides  the  logical  reason  for  the  cha  ■ 
the  practical  one  that  the  French  cheval-a-vapeur  and  ' 
horse-power  used  in  England  and  Germany  are  not  (  ■ 
the  same.    The  difference  is  not  enough  to  prove  confu  > 
it  is  true,  but  it  exists,  and  in  nice  measurements  w- 
have  to  be  allowed  for.     The  new  rating,  too,  would    ■ 
the  considerable  advantage  of  being  a  real  rating  as  ap  ^ 
to    electric  motors,  and    not  a  more  or  less    hypoth<-''' 
rating  like  the  horse-power  as  applied  to  steam  eng  e> 
and  leads  to  the  simplest  possible  relation  between_  i  i"- 
efficiency  and  output.     By  all  means  let  us  escape  f r^  1 
cumbersome  and  worn-out  unit  of  indefinite  sigmfic  >•' 
when  there  is  so  good  an  opportunity  to  establish  a  k  >-■ 
rating  in  definite  relation  to  the  absolute  system  of  i  'in- 
urements in  general  use  for  scientific  purposes. 
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(HPOUNDING  POLES  FOR  DIREaCURRENT  MACHINERY. 
The  action  of  the  so-called  "split-pole"  converter  has 
Icome  well  known  on  account  of  the  numerous  discussions 
Ot  arose  when  the  machine  was  first  announced.  The 
lid  structure  is  so  arranged  and  the  field  coils  so  operated 
lat  the  field  flux  distribution  is  regulated  as  may  be  de- 
;ed  in  order  to  vary  the  measurable  voltage  at  the  coni- 
iitator  without  varying  the  collector-ring  voltage.  It  is 
(ident  that  the  split-pole  arrangement  can  be  used  in  the 
sne  manner  to  regulate  the  commutator  voltage  when  the 
Kchine  is  used  as  a  direct-current  generator  rather  than 
s-^ynchronous  converter.  However,  when  used  for  this 
[fpose  the  machine  would  possess  no  operating  advantages 
t^ir  the  usual  compound-wound  generator  and  would  be 
^lewhat  more  expensive  to  build.  In  a  similar  manner  the 
&it-pole  scheme  could  be  applied  to  direct-current  thrce- 
v^e  balancers  of  the  two-unit  motor-generator  type,  with- 
er any  advantages  to  compensate  for  the  e.xtra  cost  over 
t:  arrangement  commonly  employed.  It  is  possible  to  build 
a|Jirect-current  three-wire  balancer  with  two  armature 
V  idings  mounted  on  a  common  core  situated  within  a 
cjnmon  field  structure.  The  disadvantage  of  this  arrange- 
unt  when  use  is  made  of  the  common  form  of  field  core 
iijthat  when  the  load  is  unbalanced  the  voltage  on  the 
ivre  heavily  loaded  side  decreases,  while  that  on  the  other 
S(L'  increases,  and  no  amount  of  field-current  adjustment 
c^  alter  this  condition.  In  the  Digest  of  this  issue  is  de- 
s^bed  a  form  of  three-wire  balancer  in  which  this  dis- 
a^antage  has  been  overcome  by  the  use  of  the  split-pole 
ajangement.  The  series-wound  poles  are  mounted  between 
tlj  main  field  poles  and  the  brushes  on  the  two  commutators 
a.  so  placed  that  the  flux  in  the  interpoles  tends  to  increase 
tl  emf  between  one  set  of  brushes,  while  it  decreases  the 
e#  between  the  other  set.  The  two  sets  being  connected 
ii^eries  and  subjected  to  a  constant  total  emf,  the  division 
t  by  the  balancer  depends  only  on  the  relative  loads 
e  two  sides  of  the  system.  The  balancer  can  be 
1  inged  to  maintain  a  constant  division  of  emf  or  to  com- 
P".nd  as  may  be  desired.  It  would  seem  that  the  machine 
c?  be  given  operating  characteristics  well  suited  for  bal- 
aiter  operation,  but  in  this  respect  it  appears  to  be  neither 
b«ler  nor  worse  than  a  motor-generator  balancer  with  com- 
P«nded  machines.  However,  it  should  require  somewhat 
le  material  to  construct  than  the  complete  two-machine 
u?.  and  hence  should  be  able  to  compete  successfully  with 
■lit  on  the  basis  of  first  cost  and  operating  efficiency. 


AjULROAD  investigation  of  the  ELECTRinCATION  PROBLEM. 

'he  Chicago  Association  of  Commerce  committee  of  in- 
vtjgation  on  smoke  abatement  and  electrification  of  rail- 
'''■  terminals — to  give  it  the  full  official  title — is  now  at 
w-k  in  a  suite  of  offices  which  has  been  taken  for  its  use 
inme  of  Chicago's  downtown  office  buildings.  In  due 
corse  a  comprehensive  report  from  this  committee  may  be 
ejected,  and  it  is,  therefore,  of  interest  to  the  electrical 
mistry,  which  is  deeply  concerned  by  the  possibilities  of 
ra^-ay  electrification,  to  pay  some  attention  to  the  man- 
neiin  which  this  investigation  is  being  made,  as  Chicago 
'S  jich  an  important  railroad  center  that  the  report  of  the 


connuittce  will  no  doubt  receive  wide  attention.  The  com- 
mittee is  organized  under  the  auspices  of  the  Chicago  As- 
sociation of  Commerce  with  the  purpose  of  making  an 
investigation  of  the  practicability  of  electrification  of  the 
railroad  terminals  of  Chicago,  particularly  with  reference 
to  smoke  abatement.  The  conunittee  is  made  up  of  busi- 
ness men,  including  a  number  of  steam-railroad  officials, 
and  its  chairinan  is  Mr.  Jesse  Holdom.  a  lawyer  and  for- 
mer judge.  The  railroads  are  defraying  all  the  expenses 
of  making  the  investigation,  and  the  chief  engineer  re- 
tained by  the  committee  is  Mr.  Horace  G.  Burt,  former 
president  of  the  Union  Pacific  Railroad  and  an  engineer 
by  profession.  .Assisting  him  are  Messrs.  Louis  H.  Evans, 
terminal  engineer;  Hugh  Pattison,  electrical  engineer,  and 
Theodore  H.  Curtis,  mechanical  engineer.  Mr.  Evans  was 
recently  chief  engineer  of  the  Chicago  Junction  Railway; 
Mr.  Pattison  was  connected  with  the  electrification  of  the 
Pennsylvania  Terminal,  New  York,  and  Mr.  Curtis  was 
superintendent  of  motive  power  and  machinery  for  the 
Louisville  &  Nashville  Railroad.  Mr.  Burt  and  his  three 
engineering  assistants  are  men  of  high  character  and  pro- 
fessional attainments.  Electrical  men  cannot  fail  to  re- 
mark, however,  that  as  the  expenses  of  the  committee  are 
borne  by  the  steam  railroads,  and  as  the  engineers  em- 
ployed by  the  committee  are  men  of  long  connection  with 
steam-railroad  practice,  it  may  be  difficult  for  them  to  study 
the  possible  use  of  electricity,  however  honestly  they  may 
intend  to  do  so,  with  absolutely  unbiased  minds.  It  is  a 
case  where  the  railroads  are  investigating  themselves,  no 
doubt  with  the  most  honorable  intentions,  and  electrical 
men  should  be  conversant  with  the  situation. 

At  the  recent  convention  of  the  .American  Institute  of 
Electrical  Engineers  in  Chicago,  when  the  subject  of  the 
electrification  of  railroads  was  under  discussion,  a  steam- 
railroad  engineer  of  prominence  declared  that  there  is  no 
work  in  heavy  trunk-line  service  that  the  electric  locomotive 
cannot  perform  more  efliciently  than  the  steam  locomotive. 
This  gentleman  said  that  steam-railroad  men  are  making  a 
mistake  in  attempting  to  ward  off  something  that  is  inevi- 
table, and  he  intimated  that  the  engineers  making  the  pres- 
ent electrification  investigation  in  Chicago  might  report  that 
it  would  cost  $250,000,000  to  electrify  the  Chicago  railroad 
terminals  and  that  it  would  be  impracticable.  He  said, 
however,  that  the  entire  terminal  situation  should  be 
revised  and  that  electrification  was  desirable  within  a  cer- 
tain reasonable  limit.  Xo  one  will  dispute  that  the  gen- 
eral electrification  of  the  Chicago  railroad  terminals  will 
prove  a  task  of  great  magnitude,  involving  serious  and 
careful  consideration.  No  doubt  this  consideration  will  be 
given  to  it  by  the  engineers  of  the  Chicago  Association 
of  Commerce  committee.  However,  as  has  been  pointed 
out,  these  gentlemen  are  all,  or  nearly  all,  men  of  steam- 
railroad  antecedents,  and  if  they  have  any  leaning  it  is 
not  to  be  imagined  to  be  toward  electrification.  Further, 
it  may  be  remembered  that  the  railroads  are  providing  the 
funds  for  making  this  investigation  and,  although  they  are 
no  doubt  as  anxious  as  any  one  to  discover  the  true  ulti- 
mate solution  of  the  problem,  it  is  possible  that  there  exi.sts 
the  hope  that  electrification  may  not  be  found  to  be  im- 
mediately necessary. 
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Convention    of    the    Electric    Vehicle    Association     of 
America. 


The  second  annual  convention  of  the  Electric  Vehicle 
Association  of  America  will  be  held  in  the  Engineering 
Societies  Building,  New  York  City,  Oct.  10.  A  program 
has  been  arranged  tentatively  by  Mr.  Frank  W.  Smith,  of 
the  United  Electric  Light  &  Power  Company,  chairman  of 
the  papers  committee,  as  follows:  Electric  Vehicle  Com- 
mercial Problems,  by  Messrs.  R.  L.  Lloyd  and  John  Meyer; 
a  paper  dealing  with  the  IVork  Done  by  the  Boston  Edison 
Company  in  Its  Electric-Vehicle  Campaign  will  be  prepared 
by  Mr.  E.  S.  Mansfield;  a  paper  dealing  with  the  Electric- 
Vehicle  Problem  for  Commercial  Trucks  from  the  manu- 
facturers' viewpoint  will  be  prepared  by  Mr.  E.  W.  Curtis, 
Jr.,  of  the  General  Vehicle  Company;  Proper  Illumination 
of  an  Electric  Garage,  by  Mr.  J.  C.  Henninger;  Vehicle 
Battery  Practice  in  Central-Station  Companies,  by  Mr.  S.  C. 
Harris,  of  the  New  York  Edison  Company ;  Gasoline  vs. 
Electric  Vehicles,  by  Mr.  Hayden  Eames;  Advertising  the 
Electric  Vehicle,  by  Mr.  Louis  Ferguson,  of  the  Common- 
wealth Edison  Company,  and  papers  on  the  Electric  Pleasure 
Vehicle,  Care  and  Maintenance  of  Tires,  and  Electric- 
Vehicle  Service  in  the  Fire  Department  of  Springfield, 
Mass.,  the  authors  for  which  have  not  been  chosen.  In 
addition  to  these,  a  representative  of  the  General  Electric 
Company  will  present  a  paper  on  the  Storage-Battery  Loco- 
motive. Inasmuch  as  the  convention  will  be  held  at  the 
time  of  the  electrical  show  at  the  new  Grand  Central  Palace, 
New  York  City,  the  association  will  have  an  exhibit  consist- 
ing of  photographs  of  garages,  installations,  etc.,  of  electric 
vehicles  on  the  third  floor  of  the  palace. 


Convention  of  Georgia  N.  E.  L.  A.  Section. 

The  first  annual  convention  of  the  Georgia  Section  of 
the  National  Electric  Light  Association  will  be  held  at 
Columbus,  Ga.,  Sept.  26  and  27.  The  sessions  will  be  held 
in  the  Masonic  Temple  and  the  registration  bureau  will 
be  located  in  the  Muscogee  Club.  There  will  be  no  ex- 
hibition, but  members  are  invited  to  visit  the  showroom  of 
the  Columbus  Railway  Company.  The  entertainment  will 
include  visits  to  the  various  clubs,  golf  courses  and  theaters 
of  the  city  and  a  trip  to  the  Goat  Rock  dam  of  the  Colum- 
bus Power  Company  and  an  evening  boat  ride.  Following 
is  a  list  of  the  papers  to  be  presented: 

Advantages  of  Co-operation  Between  Central  Stations 
and  Insurance  Inspectors,  by  Mr.  A.  M.  Schoen,  of  Atlanta; 
Low-Pressure  Services,  by  Mr.  E.  H.  Ginn,  General  Elec- 
tric Company ;  Supply  of  Electric  Energy  to  Textile  Mills. 
by  Mr.  George  K.  Hutchins,  Columbus  Power  Company; 
Ice  Making  as  Associated  with  Central  Stations,  by  Mr. 
Burdett  Loomis,  Jr.,  of  Waycross,  Ga. ;  Electric-Heating 
Utensils,  by  Mr.  L.  L.  Warfield,  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  Mr.  Thomas  W.  Peters, 
Columbus  Railway  Company,  Columbus,  Ga..  is  secretary 
of  the  association. 


Convention    Program   of    the   Association    of    Edison 
lUxmimating  Companies. 

The  following  papers  are  scheduled  for  presentation  at 
the  convention  of  the  Association  of  Edison  Illuminating 
Companies  at  Spring  Lake,  N.  J.,  Sept.  19-21 :  Accuracy  of 
Meter-Testing  Methods,  by  Messrs.  Burleigh  Currier  and 
J.  B.  Seaman ;  Effect  of  Width  of  Maximum  Demand  on 
Rate  Taking,  by  Mr.  Louis  A.  Ferguson;  Thermal  Applica- 
tion of  Electricity,  by  Dr.  William  Stanley;  Presentation  of 
Technical  Facts  to  the  Laity,  by  Mr.  John  C.  Parker ;  What 
the  Central  Stations  Can  Gain  from  the  Latest  Progress  in 
Electric  Energy  Transmission,  by  Mr.  Philip  Torchio;  Life 
Valuation  of  Incandescent  Lamps,  as  Deduced  from  Their 


Performance,  by  Messrs.  P.  S.  Millar  and  L.  J.  Lewinson; 
Improvements  in  the  Incandescent  Lamp,  by  Mr.  John 
Howell;  Securing  the  Business  of  Office  Buildings,  Depart- 
ment Stores  and  Hotels,  by  Mr.  E.  W.  Lloyd;  A  General- 
Service  Depot,  by  Messrs.  C.  A.  White  and  C.  H.  Crockett; 
I^ests  of  Large  Boiler  Units  at  the  Detroit  Edison  Plant,  by 
Dr.  D.  S.  Jacobus;  Practical  Experience  ivith  Employees' 
Welfare  Plans,  by  Mr.  W.  W.  Freeman;  Notes  on  Indus- 
trial Movements  Abroad,  by  Mr.  Arthur  Williams;  Electric 
Light  Accounting  from  the  Standpoint  of  Public  Senicc 
Commissions,  by  Mr.  H.  M.  Edwards.  In  addition  to  these 
papers  reports  will  be  made  by  the  meter  committee,  heal- 
ing committee,  storage-battery  committee,  electric-vehicle 
committee,  committee  on  the  national  code,  committee  on 
incandescent  lamps,  committee  on  high-potential  disturb- 
ances, committee  on  steam  turbines,  and  an  address  by  Dr 
C.  P.  Steinmetz. 


Conference  of  Governors  of  States. 


The  third  conference  of  governors  of  states  was  held  a 
Spring  Lake  Sept.  12  to  16^  at  which  two  subjects  wet' 
considered  that  have  an  interest  to  several  branches  of  th 
electrical  industry.  One  of  these  dealt  with  workmen' 
compensation  for  injuries,  which  formed  the  subject  of 
remarkably  able  report  of  the  N.  E.  L.  A.  public  polic 
committee,  presented  at  the  May  New  York  convention  0 
that  body,  and  is  a  matter  now  under  serious  consideratio 
by  electrical  operating  companies.  The  other  subject  w" 
public-service  regulation.  An  abstract  of  the  discussion  c 
the  first-mentioned  topic  is  given  below,  and  a  report  \vi 
appear  next  week  of  the  discussion  on  public-servic 
regulation. 

employers'   liability  and  workingmen's   compensatio: 

Two  papers  on  the  subject  of  employers'  liability  ai 
workingmen's  compensation  were  submitted  on  Wednesda 
Sept.  13,  one  by  Governor  Foss  (Massachusetts)  and  t! 
other  by  Governor  Hay  (Washington).  Chairman  Bur 
(North  Dakota),  who  presided  at  the  meeting,  said  th; 
in  his  opinion,  the  subject  of  workingmen's  compensati' 
is  the  most  important  to  come  before  the  conference. 

paper  of  governor  hay  of  WASHINGTON. 

Governor    M.    E.    Hay    of    Washington    in    his   pap 
gave  details  of  a  workman's  compensation  act  passed  tl 
year  by  the  Legislature  of  his  State.     In  introducing  t 
paper   Governor   Hay  denounced   indemnity,  casualty  a 
liability  companies  as  "fungoid  social  parasites."    Out 
the  $600,000  collected  from  the  employers  of  the  State 
Washington  in  1909,  only  $100,000,  he  said,  ever  read  . 
the   injured   workman   or   his   family,   $500,000   thus  be  ; 
withdrawn   from   the   avenues   of  commerce  and  Indus 
and  transferred  to  the  army  of  officers,  agents,  adjust  - 
and    stockholders    of   liability   companies.     He   denoun  1 
the  system  of  technical  defense  in  indemnity  suits  wh  1 
has  grown  up   and  l?een  distorted  by  court  precedent  ■ 
the  point  where  the  recovery  of  damages  becomes  a  ni  >■ 
question   of  skilled   lawyers,   sympathetic  juries  and  h  >• 
When  Oregon  abolished  its  technical  defenses  the  indem? 
companies  raised  the  rates  400  per  cent. 

Governor  Hay  said  that  when  the  industrial  condit'S 
in  Washington  had  become  intolerable  the  Tacoma  Chan  'f 
of  Commerce  called  a  meeting  of  the  leading  manufactu  rs 
and  labor  men  of  the  state  to  discuss  employers'  jiab  ty 
and  workmen's  compensation  for  injury,  and  invited  '« 
Governor  to  preside  during  the  conference.  As  a  resu,  3^ 
this  movement  a  commission  consisting  of  ten  mem  r* 
was  appointed  to  draft  a  workmen's  compensation  ". 
which,  with  some  amendment,  was  passed  by  the  Legisla  re 
during  the  present  year. 

The  new  law  applies  only  to  extra-hazardous  occupat  'S, 
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which  are  cllissified  under  forty-seven  heads.  One  of  these 
;lasses  inclurfei  the  construction  of  electric-light  and  power 
plants,  telegraph  and  telephone  systems  and  electric  rail- 
Ways.  Three  other  classes  cover  respectively  the  operation 
of  electric-light  and  power  plants,  of  street-railway  and  of 
telegraph  and  telephone  systems.  The  Governor  in  his 
address  cited  as  a  notable  example  of  the  spirit  in  which 
employers  are  accepting  the  act  the  cases  of  the  Seattle, 
iFacoma,  Bellingham  and  Everett  electric  railway,  lighting, 
.lower,  telephone  and  telegraph  companies,  which  are  not 
•■inly  voluntarily  segregating  their  pay-rolls  into  hazardous 
;ind  non-hazardous  classes,  but  are  taking  advantage  of  the 
felective-adoption"  feature  of  the  law,  whereby  the  em- 
ployer and  employees  may  jointly  agree  to  place  themselves 
linder  the  provisions  of  the  act,  even  though  their  work  is 
hot  hazardous  in  any  degree. 

The  fund  for  the  payment  of  compensation  is  obtained  by 
Assessing  the  employer  a  sum  equal  to  a  definite  percentage 
)f  his  total  pay-roll  for  a  year.  The  percentages  are  dif- 
erent  for  each  of  the  forty-seven  classes,  and  each  class  of 
he  industry  is  assessed  for  the  accidents  occurring  in  that 
tlass  and  for  no  other.  The  rates  are  subject  to  readjust- 
kient,  depending  upon  the  number  of  accidents  and  need  for 
Compensation  of  injured  workmen.  The  first  assessments 
jre  levied  on  the  pay-rolls  of  October,  November  and  De- 
cember of  this  year,  and  no  further  assessments  will  be 
iiade  on  any  class,  unless  the  accidents  occurring  in  that 
Mass  deplete  its  fund  to  a  point  when  it  is  necessary  to  call 
;or  more  money. 

•  Iniured  workmen,  their  families  or  dependents  are  paid 

lin  sums  out  of  the  fund,  and  cannot  recover  by  law 

jit  where  the  injury  is  caused  by  intent  of  the  employer, 

hich  case  the  workman  or  his  family  may  recover  not 

the  sum  due  under  the  act,  but  may  sue  for  any  de- 

!  in  excess  of  this  sum.    Where  a  workman  is  injured 

ise  an  employer  has  neglected  to  observe  the  safeguards 

ired  by  law  or  by  the  regulations  of  the  department 

,  le  employer  must  pay  50  per  cent  more  than  the  fixed 

jmounts.    Where  the  workman  injures  himself  intentionally 

e  receives  no  benefit.     No  part  of  the  premium  can  be 

educted  from  the  wages  of  the  workman,  the  violation  of 

lis  section  by  the  employer  being  made  a  gross  misde- 

"or,  punishable  by  one  year  in  the  county  jail  or  a  fine 

-1,000,  or  both.    The  State  provides  for  the  administra- 

■n  of  the  law,  and  for  this  purpose  sets  aside  $150,000,  so 

pat  none  of  the  monej'  in  the  general  fund  is  used  for  the 

xnenses  of  the  commission.    The  act  enables  the  commis- 

to  raise  the  rate  of  a  particular  industry  or  firm  which 

lucts   its   business   in   a   notably   careless   or   negligent 

jinner  thus  tending  to  compel  a  closer  observance  of  fac- 

5ry  laws  and  assist  the  work  of  the  labor  commissioner  in 

jie  inspection  of  mills  and  manufacturing  plants. 

,  Governor  Hay  said  that  the  wisdom  of  the  classification 

T  industries  is  already  seen  in  a  certain  class  pride,  many 

■stries  making  a  concerted  effort  to  hold  their  casualties 

n  and  thus  lower  the  net  cost  of  carrying  insurance. 

lumbermen,  for  example,  are  considering  a  system  of 

te  inspection  to  guard  against  negligence  and  accidents 

leir  own  class,  thus  preparing  for  a  satisfactory  annual 

Jjustment,  such  as  is  provided  for  by  law,  and  a  possible 

•duction  of  their  rate  by  the  next  Legislature. 

'le  schedule  of  payments  for  various  injuries  is  as  fol- 
:  First,  in  case  of  death,  the  expenses  of  burial,  $75. 
-.  iiient  to  widow  or  invalid  widower  of  $20  per  month 
hile  unmarried,  or  $240  in  a  lump  sum  on  remarriage  of 
idow.  For  each  surviving  child  under  sixteen,  $5  per 
lOnth,  the  whole  monthly  payment  being  limited  to  $35. 
I  no  widow  or  widower  survives,  $10  a  month  to  each 
lild  under  sixteen,  the  same  rule  applying  to  children  who 
^come  orphans  by.  death  of  the  surviving  parent,  with  a 
onthly  limit  of  $35.  Dependents  get  50  per  cent  of  the 
'erage  monthly  support  formerly  received  from  the  de- 
'ased  workman,  limited  to  $20  per  month.    The  parents  of 


deceased  unmarried  workmen  receive  $20  per  month  up  to 
the  time  the  deceased  would  have  been  twenty-one  years 
old.  When  totally  disabled,  which  disability  is  specifically 
defined  in  the  act,  the  payment  is  $20  a  month  if  unmarried; 
if  supporting  a  wife  or  invalid  husband  $25,  or  if  the  hus- 
band is  not  an  invalid  $15;  for  each  child  under  sixteen  an 
additional  $5  a  month  up  to  a  total  of  $35.  In  case  of  death 
of  the  totally  disabled  workman  the  wife  or  widower  re- 
ceives $20  a  month  until  death  or  remarriage  and  $5  per 
month  additional  for  each  child  under  sixteen ;  orphaned 
children  receive  $10  a  month.  When  partially  disabled  as 
defined  in  the  act  a  workman  receives  a  certain  cash  lump 
sum  up  to  $500.  The  parents  of  an  injured  workman  under 
twenty-one  and  unmarried  also  receive  10  per  cent  of  the 
amount  awarded  the  injured  minor.  If  the  injured  work- 
man resides  or  moves  out  of  the  state  the  commission  may 
lump  the  monthly  payments  into  one  sum  not  to  exceed 
$4,000,  as  based  on  the  American  mortality  table. 

PAPER    BY   GOVERNOR   FOSS   OF    MASSACHUSETTS. 

Governor  Foss  said  that  workingmen's  compensation  is 
essentially  a  business  subject,  and  as  such  it  ought  to  be 
brought  to  a  uniform  level  throughout  the  United  States. 
In  his  inaugural  message  he  urged  on  the  Massachusetts 
Legislature  immediate  and  equitable  legislation  on  the  sub- 
ject, setting  forth  that  the  criterion  of  such  a  law  must  be 
definite,  certain  and  speedy  adjustment  of  all  claims,  so 
that  they  may  be  discounted  alike  by  capital  and  by  labor, 
and  that  the  results  of  such  a  law  should  not  be  measured 
merely  by  financial  considerations,  but  by  the  better  rela- 
tions which  will  be  brought  about  between  the  employer 
and  employees.  He  also  urged  that  it  was  not  sufficient  to 
say  in  answer  that  Massachusetts  had  a  just  law,  giving 
compensation  to  an  injured  workman  at  once  and  without 
the  necessity  of  a  lawsuit.  Referring  to  the  desirability  of 
uniformity  of  state  legislation  on  the  subject,  he  said  that 
at  present  the  award  of  compensation  for  industrial  injury 
may  be  acceptable  to  the  highest  court  in  Massachusetts 
and  yet  be  declared  unconstitutional  in  New  York  State. 
While,  he  said,  we  like  to  think  of  our  stales  and  our 
country  as  the  home  of  popular  rights,  yet  in  this  matter 
of  simple  justice  to  workmen  it  is  painful  to  realize  that 
almost  all  of  the  rest  of  the  industrial  world  has  abandoned 
the  old  principles  of  employers'  liability  in  favor  of  the 
broader  and  more  liberal  spirit  of  workmen's  compensation. 
In  this  country-  we  are  behind  the  times  in  this  matter,  which 
situation  ought  to  incite  vigorous  effort  toward  the  estab- 
lishment of  this  fundamental  right  of  labor  throughout  all 
the  states  of  the  Union. 

The  federal  government  five  years  ago  applied  the  prin- 
ciple of  automatic  compensation  for  injuries  to  workmen 
in  its  employ  on  the  Philippine  Islands,  and  three  years  ago 
this  was  followed  by  a  similar  law  protecting  all  workmen 
working  in  government  arsenals,  navy  yards,  fortifications 
and  other  hazardous  employment  under  federal  jurisdiction. 
Later,  protection  was  extended  to  federal  employees  work- 
ing in  the  Panama  Canal  zone,  and  legislation  is  now  pend- 
ing which  will  include  a  still  larger  number  of  men  and 
women  employed  by  the  federal  government. 

Governor  Foss  then  took  up  the  discussion  of  the  recent 
Massachusetts  law  on  the  subject,  which,  he  said,  had  been 
sanctioned  by  the  Supreme  Court  as  constitutional.  The 
law  will  not  go  into  full  effect  until  July,  1912,  thus  giving 
employees  an  opportunity  to  study  its  provisions  and  to 
meet  them.  As  originally  drafted  the  bill  eliminated  the 
private  insurance  companies  and  substituted  a  state  insur- 
ance association,  the  purpose  being  to  do  away  with  the 
great  loss  both  to  employers  and  employees  through  the 
large  profits  made  by  these  companies.  This  could  not, 
however,  be  achieved,  the  insurance  companies  being 
strong  enough  in  the  Legislature  to  defeat  the  provision. 
The  law  as  it  stands  permits  a  corporation  to  insure  itself 
against  accident  casualty  in  any  of  the  established  liability 
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companies  or  in  a  specially  created  state  association.  The 
act  establishes  a  mutual  liability  insurance  company,  which 
has  fifteen  directors  appointed  by  the  Governor.  Any 
employer  may  become  a  subscriber,  and  each  subscriber  is 
entitled  to  one  vote,  with  another  vote  for  each  additional 
500  employees,  up  to  twenty  votes.  It  is  not,  however,  of 
fundamental  consequence  in  the  act  how  the  employer  shall 
insure  himself,  provided  always  that  he  makes  suitable 
provision  for  the  payment  in  full  of  all  compensation  which 
may  be  due  from  him  to  his  injured  workmen. 

The  law  does  away  with  the  defenses  of  negligence 
on  the  part  of  the  injured  employee  or  fellow  employee 
and  with  the  assumption  that  he  assumed  the  risk  of  injury 
as  a  condition  of  employment.  The  schedule  of  compensa- 
tion provided  is  as  follows:  For  two  weeks  after  an  injurx 
a  workman  is  entitled  only  to  receive  medical  and  hospital 
services;  in  case  of  death  the  dependents,  if  any,  arc  to 
receive  a  sum  equal  to  one-half  of  his  weekly  wages,  ex- 
tending over  300  weeks,  the  maximum  being  $3,000.  the 
compensation  being  less  when  there  are  only  partial  de- 
pendents ;  in  case  of  total  incapacity  the  payment  is  up  to 
a  maximum  of  $3,000,  figured  at  one-half  of  the  average 
wages  for  500  weeks;  in  the  case  of  partial  incapacity  a 
similar  schedule  holds,  with  a  maximum  of  300  weeks. 
For  certain  specified  serious  injuries,  as,  for  example,  the 
loss  of  both  eyes  or  both  hands,  an  additional  compensation 
up  to  $1,000  is  paid.  There  is  no  compensation  if  the  injury 
results  from  the  workman's  seriously  wilful  misconduct ; 
and  if  the  injury  results  from  the  seriously  wilful  miscon- 
duct of  the  employer  the  nominal  compensation  is  arbi- 
trarily doubled.  An  employee  has  no  right  under  the  act 
to  recover  damages  b)-  common  law  unless  he  gives  the 
employer  notice  in  writing  that  he  claims  such  a  right, 
and  even  in  this  case  the  claim  may  be  subsequently  waived. 
A  wife  living  with  her  husband,  a  husband  living  with  a 
wife,  a  child  or  children  under  eighteen  years  of  age,  or 
older  if  physically  or  mentally  incapacitated,  are  presumed 
to  be  totally  dependent  upon  the  injured  party.  If  an  in- 
jured employee  refuses  to  submit  to  a  physical  examination 
by  a  physician  or  surgeon  the  right  to  compensation  is  sus- 
pended. No  employee  can  waive  his  rights  to  compensa- 
tion or  enter  into  an  agreement  to  that  effect,  and  no  pay- 
ment made  under  the  act  is  assignable,  subject  to  attachment 
or  liable  in  any  way  for  debt. 

For  the  administration  of  the  act  the  Governor  appoints 
an  industrial  accident  board  of  three  members,  maintained 
by  the  commonwealth,  the  chairman  receiving  $6,500  a  year 
and  the  other  members  $6,000  each  a  year.  Provision  is 
made  for  a  secretary  at  $3,000  a  year,  and  the  board  is 
allowed  $10,000  a  year  for  other  expenses.  Claims  for  com- 
pensation, if  agreed  upon  by  the  employer  and  employees, 
are  filed  with  this  board,  and  if  approved  by  it  the  agree- 
ment becomes  enforcible  as  equivalent  to  a  decree  of  the 
Superior  Court.  In  cases  where  the  employer  and  the  in- 
jured employee  fail  to  agree  the  board  calls  for  a  committee 
of  arbitration  of  three  members,  one  a  member  of  the  board 
and  the  other  two  named  respectively  by  the  injured  work- 
man and  by  the  employer  or  the  association  which  repre- 
sents the  latter.  This  committee  shall  investigate  the  case 
and  its  decision  shall  be  enforcible  as  equivalent  to  a 
decree  of  the  Superior  Court.  If.  however,  the  findings 
of  the  committee  are  not  satisfactory  to  both  parties,  then 
the  board  itself  shall  pass  upon  the  case.  If  a  case  brought 
before  the  board  is  found  not  to  rest  upon  reasonable 
grounds  the  whole  cost  of  the  proceedings  is  assessed  upon 
the  party  who  brought  or  defended  the  action. 

Governor  Foss  laid  stress  upon  the  fact  that  the  Massa- 
chusetts law  provides  for  payment  of  claims  to  relative.? 
who  are  non-residents.  In  twenty-two  states  such  relatives 
are  compelled  to  enter  suit  for  the  purpose  of  establishing 
their  claim,  with  the  result  that  many  employers  actually 
prefer  to  hire  foreign  workmen  for  the  reason  that  if  these 
men    are    killed    the    non-resident    families    cannot    readilv 


make  an  appeal  for  compensation.  The  attitude  of  thf 
Massachusetts  Supreme  Court  has  been  clear  and  fearless 
on  this  point. 

Governor  Foss  referred  to  the  past  system  of  workmen's 
compensation  as  vicious  for  a  number  of  reasons.  An  in- 
dustrial accident,  for  example,  instantly  lines  up  the  em- 
ployer and  employee  as  parties  in  a  lawsuit,  from  which  i 
is  difficult  to  keep  out  a  spirit  of  hostility.  At  present  onh 
one-half  or  less  of  the  amount  of  money  paid  out  by  em 
ployers  for  compensation  gets  to  the  injured  employee 
For  instance,  327  firms  in  Xew  York  State  spent  $192,531 
in  1907  on  account  of  accidents,  legal  expenses,  etc.,  0 
which  the  injured  workmen  received  only  $104,642.  Th 
casualty  insurance  companies  during  the  years  1.906  to  lyn, 
took  in  premiums  to  the  amount  of  $23,000,000  and  dis 
bursed  in  payment  to  injured  men  and  their  families  onl 
about  $8,500,000.  In  the  latter  case  there  was  thus  a  dircc 
loss  to  the  employer  and  to  the  employees  and  a  tax  on  th 
industry  of  about  $15,000,000  in  three  years  through  nin 
insurance    companies. 

The  latter  part  of  Governor  Foss's  paper  is  devoted  t 
a  discussion  of  the  legality,  ethics  and  economics  of  worl 
men's  compensation   laws.     The  conclusions  are  that  sue 
compensation   is   fully  justified   in   the  basic  industrial  la- 
of  costs;   that  it  has  excellent  claims   to   recognition  as 
proper   exercise   of   the  general  peace  power  of  the  stat 
which  cuts  through  a  good  many  personal  rights  in  order  ■ 
establish  and  maintain  in  general   life,  safety  and  orde' 
that   in   its  broad  working  such  compensation  will  not  h 
crease    but  only  distribute  the  total  burden  of  payment  fi 
injuries  and  deaths,  and  that  the  only  obstacle  which  ii 
pedes   the   establishment   of   workmen's   compensation  la\ 
in  all  states  uniformly  is  that  an  employer  in  any  one  i 
dustry  can  successfully  oppose  the  imposition  of  any  sr 
of  tax  which  some  neighboring  industry  or  enterprise  do 
not  share.    The  final  conclusion  is  that  when  such  charg 
are   equitably   distributed,   then   there   will  be   as  sound 
basis  for  them  as  there  is  now  for  personal  property  tax' 
The  final  paragraphs  of  Governor  Foss's  paper  related 
the  avoidance  of  accidents,  the  establishment  of  workmci 
compensation  laws,  necessarily  bringing  this  matter  shaq 
to   the   attention   of   manufacturing   interests  and  causi 
them  to  provide  more  adequate  provisions  for  safeguard! 
workmen   from  dangerous  conditions. 

Discussion. 

Governor    McGovern    (Wisconsin)    said    that   his   St  ■ 
had  now  a   law  in  operation  like  that  of   Massachuse 
Its   application   is  voluntary,   and  both  employers  and  e 
ployees  have  shown  a  willingness  to  come  within  its  ope 
tions.    An  important  difference  between  the  laws  of  Mas 
chusetts   and   Wisconsin   is  that   the  latter  has  confer  ' 
upon  its  industrial  commission  not  only  the  administrat  1 
of  the  compensation  act,  but  also  has  given  it  cogniza  ■ 
of  all  conflicts  between  employers  and  employees.     That 
the  whole  matter  of  the  legal  relation,  so  far  as  the  pu  ^' 
is    concerned,    between    the    employer    and    employees     ? 
been  turned  over  to  the  commission.     This  body  has  ;  ' 
under  its  jurisdiction  free  employment  bureaus,  factory  '- 
spection,  truancy,  application  of  safety  devices,  etc.     t 
considered  it  as  making  for  economy  and  for  efficient  I- 
ministration    of    the    law    to    confer    upon    the   commis:  n 
having  jurisdiction  of  industrial  disputes  authority  to  1- 
spect  factories,  mines,  etc.,  where  such  disputes  arise. 

Governor  Wilson  (New  Jersey)  said  that  his  State  id 
pased  a  law  similar  to  that  of  Massachusetts.  Ow?- 
however,  to  the  limits  imposed  by  the  constitution  of  le 
State,  the  Legislature  has  not  the  right  to  pass  compul  :y 
measures  of  this  character.  What  therefore  most  ir  r- 
ested  him  in  the  papers  presented  was  the  discussion  of  le 
constitutional  difiiculty.  The  New  Jersey  act  is  divided. to 
two  parts,  the  first  of  which  abolishes  the  common  -W 
defenses  and  the  second  provides  a  scheme  of  compen?.' ""' 
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ijiiilar  to  that  of  Ma.ssacluisctls.  The  indciimity  coiii- 
^nies,  he  said,  had  created  trouble,  liaving  raised  tlieir 
ites  in  some  cases  as  high  as  1000  per  cent.  He  believed 
tse  companies  were  singularly  unwise  and  that  they  were 
<opting  an  attitude  which  would  ultimately-  compel  the 
lablishment  of  slate  insurance.  Under  present  conditions 
(jiployers  doins;  a  small  business,  or  small  corporations, 
i^iy  not  be  able  to  stand  the  strain  of  the  exactions  of 
ipse  companies.  In  this  case  the  security  atTorded  by  the 
lj\-  is  extended  only  to  those  employers  who  can  meet  the 
tligency.  Xew  Jersey,  therefore,  cannot  protect  all  classes 
ij  workmen  until  it  can  assure  that  all  claims  for  injuries 
sdl  be  paid,  whatever  the  circumstances.  All  employers 
cl  the  State  have  not  been  inclined  to  meet  the  law 
ipf  way  and  some  of  them  have  determined  to  test  its 
>iidity. 

povernor  Hadlcy  (Missouri)  recalled  that  the  workmen's 

cjnpensation   law   enacted  by   the   New   York   Legislature 

hi  been  declared  unconstitutional  by  the  Court  of  Appeals 

c  that  State,  and  called  the  attention  of  the  conference 

tja  report  of  the  law  committee  of  the  Civic  Federation 

viich  deals  with  the  decision  of  that  court.    The  argument 

ifde   there    is    that    the    connnon    law    is    not    a    "strait- 

jrket";  that  it  is  elastic  and  can  be  made  to  conform  to 

1-  M-idar  classes  of  problems.     Governor  Hadley  said  that 

Sc)5.ooo.ooo  contributed  by  employers  of  the  country 

cmnity  companies  only  $40,000,000  had  reached  the 

I   workmen  or  their   families.     He   also   pointed  out 

c  lives  lost  and  injuries  sustained  annually  by  work- 

1  the  pursuit  of  their  occupations  exceeds  the  number 

and  wounded  in  modern  warfare  between  nations. 

ernor  Stubbs  (Kansas)  gave  an  account  of  the  Kan- 

si  law,  which,  he  said,  is  quite  different  from  the  laws  of 

M5sachusetts   and   Washington.      The   provisions    of    the 

c  voluntary  in  application  and  apply  only  to  hazardous 

ries.  such  as   railroads,  mining,  gas,  explosives,  etc., 

Iv  to  employers  of  fifteen  persons  or  more.     Employ- 

;y  elect  not  to  come  within  the  provision  of  the  act 

tten  notice.     In  certain  cases  there  is  a  right  of  choice 

n    the   existing    liability    law    and    the   compensation 

'cd  for  in  the  act.     The  workmen  of  a  sub-contractor 

..  .  iccover  indemnity  from  the  principal,  who  in  turn  may 

r*iver  from  the  sub-contractor.     An   employer   shall   not 

bij  liable   for   compensation   to  an   employee   if   the   latter 

d^ks  or  if  the  injury  is  caused  by  the  violation  of  a  statu- 

tiy  regulation,  or  for  any  injury  which  does  not  disable 

hj  for  at  least  two  weeks  from  earning  his  wages.     The 

apunt  of  compensation  allowed  is  as  follows:    In  the  case 

"   lis  death,  to   dependents   upon   the   workman's   wages, 

Tiits  his  earnings  for  the  preceding  year,  or  not  less 

■1,200  nor  more  than  $3,600;  if  employed  less  than  a 

'ifty-two  times  the  weekly  earnings.     If  the  deceased 

ired  has  no  dependents,  then  only  reasonable  medical 

'lal  expenses  are  allowed      Arbitration   is   provided 

means  of  a  committee   representing  the  employer 

!•  workman,  or  through  an  arbitrator  agreed  upon  by 

'\  parties,  or  appointed  by  the  court.     Governor  Stubbs 

bijeves  that  the  compensation  for  workmen  killed  or  in- 

"    '  in  the  interest  of  society  should  be  borne  by  the  re- 

e  classes  of  society.     Since  a  railroad  has  to  pay  for 

■nt,  its  machinery,  etc.,  it  should,  on  the  same  prin- 

tijc.  be  made  to  pay  for  the  lives  of  the  men  killed  while 

inthe  railroad  service. 

overnor  Harmon  (Ohio)  said  that  the  feature  in  which 
tl^Ohio  law  differs  from  the  other  compensation  laws  is 
th;  the  act  makes  no  classification,  leaving  this  matter  to 
<hj commission  appointed  to  administer  the  law.  It  was 
•lilight  that  the  commission  could,  from  the  results  of  in- 
^eiigation.  form  a  better  classification  than  the  General 
Ajembly.  It  seemed  to  be  the  general  desire  in  Ohio  to 
|n{e  the  law  a  success,  and  there  had  been  no  threat  of 
•nVference  with  its  application,  except  from  the  indemnity 
copanies. 


Governor  Burke  (Xorlh  Dakota)  expressed  the  opinion 
that  the  state  had  through  its  police  power  ample  authority 
to   pass  compulsory   compensation   laws. 


Pittsburgh  Branch  Meeting  of  A.  I.  E.  E. 

The  first  meeting  of  the  season  of  the  Pittsburgh  branch 
of  the  American  Institute  of  Electrical  Engineers  was  held 
Tuesday  evening,  Sept.  12,  in  the  rooms  of  the  Engineers' 
Society  of  Western  Pennsylvania,  Oliver  Building.  The 
meeting  was  called  to  order  by  Mr.  II.  N.  MiiUer,  the  re- 
tiring chairman,  who  announced  that  the  officers  for  the 
ensuing  year  should  be  elected  and  reported  the  ticket 
nominated  by  the  committee,  which  was  unanimously 
elected.  The  officers  chosen  were:  Chairman,  Mr.  K.  C. 
Randall,  of  the  W'estinghouse  Electric  &  Manufacturing 
(ompany;  secretary  and  treasurer,  Mr.  E.  L.  P'arrar.  of  the 
•  ieneral  Electric  Company;  executive  committee,  .Messrs. 
R.  S.  Feicht,  Westinghouse  Electric  &  Manufacturing  Com- 
pany; E.  P.  Van  Kirk,  Westinghouse  Air  Brake  Company; 
S.  P.  Grace,  Central  District  &  Printing  Telegraph  Com- 
pany ;  R.  W.  Atkinson,  Standard  Underground  Cable  Com- 
pany ;  E.  Friedlander,  Carnegie  Steel  Company ;  R.  V. 
Bingay.  Pittsburgh  Transformer  Company. 

Mr.  Miiller,  as  delegate  from  the  Pittsburgh  Section  to 
the  Chicago  convention,  gave  a  brief  report  of  the  pro- 
ceedings of  the  convention  and  later  spoke  of  the  section 
work.  Mr.  Paul  M.  Lincoln,  chairman  of  the  sections  com- 
mittee of  the  parent  body,  spoke  along  the  same  lines. 

The  topic  of  discussion  for  the  evening  was  high-tension 
transmission  as  discussed  in  the  Chicago  convention  papers. 
The  discussion  was  opened  by  Mr.  W.  M.  McConahey,  engi- 
neer on  transformers  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  who  briefly  reviewed  the  various  papers 
presented  on  the  subject  and  gave  his  own  views  on  the 
topic.  The  paper  by  Messrs.  Pender  and  Thomson,  he 
said,  dealt  with  the  subject  from  a  very  mathematical  stand- 
point and  required  close  application  to  follow  it.  Some 
of  the  formulas  in  this  paper  were  discussed  later  on  by 
Mr.  C.  Fortescue,  who  suggested  some  easier  solutions  than 
those  given  by  the  authors. 

The  paper  on  corona  by  Mr,  Piek,  the  speaker  said, 
covered  a  subject  that  heretofore  has  been  of  little  im- 
portance, but  lately  has  become  very  important  because  of 
the  increasing  use  of  high-tension  transmission  systems— 
that  is.  those  using  100,000  volts  and  upward.  This  sub- 
ject was  discussed  later  by  Mi-.  S.  W.  Farnsworth,  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  who 
explained  the  action  of  corona  and  its  cause  in  a  most  in- 
teresting manner  by  the  use  of  two  metallic  spheres  and  the 
lines  of  force  passing  between  them.  He  said  that  it 
seemed  from  reading  a  discussion  of  the  subject  that  many 
engineers  were  really  unaware  of  what  corona  and  its  cause 
actually  were. 

The  design  of  transformers  to  protect  them  against  heavy 
surges  was  discussed  by  Mr.  H.  C.  .Soule,  who  explained  the 
necessity  of  insulating  the  end  turns  very  heavily  and 
bracing  the  coils  by  means  of  blocks  or  clamps. 

The  equipments  of  the  four  high-tension  transmission 
companies — the  Great  Falls  Power  Company,  the  Central 
Colorado  Power  Company,  the  Great  Western  Power  Com- 
pany and  the  Southern  Power  Company — were  discussed 
and  compared. 

Mr.  McConahey  stated  that  all  the  companies  use  ground 
wires  and  reported  great  success  from  their  use,  but  he 
was  inclined  to  think  they  gave  excess  credit  to  the  ground 
wires  to  the  exclusion  of  the  lightning  arresters,  which  un- 
doubtedly did  much  toward  lessening  the  damage  done  by 
lightning. 

Mr.  McConahey  also  spoke  of  the  connection  of  trans- 
formers, whether  delta  or  star,  and  stated  that  it  does  not 
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seem  to  be  very  generally  known  that  one  can  remove  a 
damaged  transformer  from  a  star-connected  bank  under 
certain  conditions  and  thereby  gain  the  other  advantages 
of  the  star  connection,  such  as  least  cost  and  lower  voltage 
transformer.  The  general  consensus  of  opinion  seemed  to 
be  that  high-tension  transmission  has  not  developed  suffi- 
ciently to  enable  construction  methods  to  be  standardized, 
as  equally  capable  engineers  are  using  widely  different 
methods  under  practically  the  same  conditions. 


Association  Island    Meeting  of    Lamp    Manufacturers. 


The  fall  meeting  of  manufacturers  of  incandescent  lamps 
was  held  at  Association  Island  during  the  week  of  Sept.  3. 
Two  days,  Sept.  6  and  7,  were  devoted  to  a  commercial 
program  consisting  of  discussions  of  numerous  subjects 
pertaining  to  the  development  of  electric  lighting. 

The  general  theme  of  the  occasion  was  "co-operation" — 
co-operation  on  the  one  hand  between  the  lamp  manufac- 
turer and  buyers  and  users  of  lamps,  and,  on  the  other  hand, 
co-operation  among  the  several  factors  in  the  industry, 
such  as  jobbers,  dealers,  central  stations,  etc.,  all  for  the 
purpose  of  accomplishing  the  most  widespread  possible 
use  of  electric  light.  The  entertainment  features,  which 
were  much  enjoyed,  were  also  of  a  co-operative  nature. 
There  was  co-operation  between  Mr.  L.  P.  Sawyer,  of  the 
Buckeye  Electric  Company,  and  Mr.  E.  H.  Haughton,  of 
the  Bryan  Marsh  Company,  each  of  whom  was  the  chief 
of  a  co-operative  black-hand  organization.  Each  assessed 
the  people  in  attendance  on  the  assurance  that  he  needed 
protection  from  the  other.  After  the  assessments  had  been 
paid  the  proceeds  found  their  way  into  a  common  pot  which, 
it  developed,  was  to  be  used  to  purchase  a  pirate  ship  for 
the  use  of  the  black-handers  next  season.  There  were 
about  100  people  present  at  the  meeting,  among  them  being 
jobbers,  contractors,  central-station  men  and  representatives 
of  the  electrical  press,  as  well  as  the  lamp  manufacturers. 

Mr.  A.  D.  Page,  of  the  General  Electric  Company,  pre- 
sided at  the  several  sessions  of  the  convention.  Mr.  F.  S. 
Terry,  chairman  of  the  executive  committee  of  the  Asso- 
ciation Island  Corporation,  at  the  opening  session  spoke 
briefly  on  the  subject  "Association  Island."  He  explained 
what  the  island  is  and  what  it  is  for.  It  contains  about 
67  acres  of  land  and  is  located  in  Lake  Ontario,  about 
3  miles  from  Henderson,  N.  Y.  The  property  is  owned 
by  forty  individuals,  all  of  whom  are  more  or  less  directly 
connected  with  the  business  of  manufacturing  incandescent 
lamps.  The  charges  to  those  who  use  the  facilities  of  the 
island  are  made  just  enough  to  pay  expenses.  The  life  is 
delightfully  simple  and  primitive.  The  buildings  on  the 
island  are  a  general  office  or  store,  a  dining  hall,  a  bowling 
alley,  a  boathouse  and  meeting  hall  and  a  general  store- 
house. All  of  these  are  permanent  buildings.  The  islanders 
sleep  in  tents,  of  which  there  are  upward  of  seventy.  In 
the  spring  and  the  fall  the  place  is  used  for  business  meet- 
ings by  the  lamp  people.  In  the  summer  it  is  a  playground 
for  their  families  and  friends. 

Mr.  Terry  said  that  the  original  purpose  or  motive,  as  a 
business  matter,  was  to  have  some  place  away  from  the 
hotels  and  offices  in  which  business  conferences  were  usual- 
ly held.  It  was  believed  that  when  men  meet  in  an  informal 
spirit  under  informal  surroundings  they  can  sometimes 
see  things  more  clearly  and  act  more  fairly  than  they  other- 
wise would.  That,  Mr.  Terry  declared,  was  the  idea  of  the 
island. 

Mr.  E.  L.  Elliott  discussed  tungsten  street  lighting  from 
the  citizen's  viewpoint.  He  claimed  that  civic  pride  is  the 
one  factor  most  effective  in  the  introduction  of  decorative 
street  lighting  along  the  main  thoroughfares,  but  presented 
arguments  to  show  that  investment  in  ornamental  street 
lighting  pays  from  the  business  standpoint.     Reports  from 


real-estate  experts  in  various  cities,  including  Billings, 
Mont.,  and  Des  Moines,  la.;  Toronto,  Canada;  Montgom- 
ery, Ala.,  and  Chicago,  showed  an  appreciable  increase  in 
property  values  along  streets  equipped  with  decorative 
lighting  installations.  The  increase  in  rental  of  the  adja- 
cent property  alone  is  sufficient  to  pay  the  cost  of  the  light- 
ing equipment.  He  explained  the  fact  that  the  results  from 
decorative  lighting  installations  in  Salt  Lake  City  had  been 
unsatisfactory  as  due  to  lack  of  co-operation  among  the 
various  parties  interested. 

In  discussing  Mr.  Elliott's  paper  Mr.  Henry  L.  Doherty 
remarked  that  the  introduction  of  incandescent  lamps  for 
street  lighting  has  been  attributable  to  the  desirability  of 
a  single  illumination  system,  rather  than  a  multiplicity  nf 
different  systems.  He  outlined  tests  which  showed  the 
ineffectiveness  of  arc  lighting  as  compared  with  incandes- 
cent lighting.  He  has  observed  the  flaming-arc  lamp  in 
use  abroad  to  a  considerable  extent  for  street  lighting,  with 
results  that  would  not  be  considered  satisfactory  in  Amer- 
ica. From  the  viewpoint  of  appearance  it  is  offensive  ani 
its  use  is  detrimental  to  the  central  station  in  that  it  ten^l 
toward  a  low  degree  of  illumination.  Mr.  Doherty  pre- 
dicted increased  success  as  a  result  of  the  continued  appli 
cation  of  the  methods  employed  in  America. 

Mr.  V.  R.  Lansingh,  of  the  Holophane  Company,  rt 
ported  the  results  of  tests  which  indicated  that  the  effectivi 
ness  of  lighting  by  clusters  of  incandescent  lamps  is  fror; 
35  per  cent  to  50  per  cent  greater  when  the  balls  are  penden 
than  when  they  are  upright.  Fifteen  per  cent  of  the  flu 
produced  by  the  lamp  is  absorbed  by  the  socket  and  th 
covering  of  the  opening  through  which  the  unit  is  inserte( 
When  the  ball  is  placed  upright  above  the  cross-arm  thi 
amount  fails  to  reach  the  ground.  Moreover,  the  glass  c 
which  the  ball  is  constructed  is  thicker  surrounding  th 
opening  than  it  is  diametrically  opposite  the  opening.  0 
this  account  the  thick  glass  acts  to  increase  the  illuminatio 
by  reflection  when  the  balls  are  pendent,  but  to  decrease  tl 
effective  flux  by  absorption  and  detrimental  reflection  whf 
the  balls  are   upright. 

Mr.  William  Coale,  of  the  Sterhng  Electrical  Manufa 
ing  Company,  explained  that  the  results  obtained  with  tl 
incandescent  street-lighting  system  at  Warren,  Ohio,  h; 
proved  so  satisfactory  that  the  installation  is  a  source  > 
much  pride  to  the  citizens,  who  consider  the  place  exce 
tionally  well  lighted.  In  a  recent  mayoralty  contest,  the  cc 
of  the  street  lighting  being  one  of  the  points  at  issue,  t 
candidate  advocating  reduction  in  the  expenditure  for  tl 
purpose  was  defeated. 

Mr.  Henry  L.  Doherty  stated  that  information  concei 
ing  the  street-lighting  equipment  in  Warren  would  be  frei 
given  to  parties  interested  either  by  the  management  of  t 
Warren  company  or  by  himself. 

In  his  paper  on  "Competitive  Illuminants  for  Str 
Illumination"  Mr.  Ward  Harrison,  of  the  National  Elect 
Lamp  Company,  stated  that  for  the  purpose  of  illumii 
tion  the  streets  of  a  city  can  be  divided  into  three  class 
the  chief  business  streets,  residence  streets  and  the  outly:. 
streets,  parks,  etc.  Along  the  business  streets  the  illumi'  ■ 
tion  should  be  designed  for  advertising  purposes,  in  or' 
to  attract  people  to  that  portion  of  the  town.  A  chi 
lighting  unit  for  use  where  high  intensity  is  required  • 
found  in  the  magnetite  arc  lamp.  This  unit  possesses  a  1  ■ 
advantage  in  that  the  glare  is  pronounced.  The  or  - 
mental  incandescent  post  lighting  has  proved  highly  sa  - 
factory  along  business  streets.  The  intensity  of  illumi  - 
tion  is  good,  the  appearance,  both  by  day  and  night  s 
satisfactory,  while  the  cost  is  low.  Along  residence  stps 
lighting  by  incandescent  lamps  is  cheaper  and  more  s?^- 
factory  than  by  arc  lamps.  The  author  claimed  that  >« 
cost  for  energy  and  maintenance  of  one  4-amp  magn<-f 
arc  lamp  is  equal  to  that  of  five  60-cp  tungsten  units.  V- n 
the  magnetite  lamps  placed  at  440-ft.  intervals  at  st  ?' 
corners,  and  four  of  the  tungsten  lamps  placed  at  lO'  t. 
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:tervals,  with  one  along  the  side  street,  tlie  ilknnination 

•  the  incandescent  lamp  is  much  more  satisfactory  than 
'  the  arc  lamps.  At  a  point  midway  between  the  street 
■rners  the  horizontal  illumination  from  the  incandescent 
mps  is  75  per  cent  better  than  from  the  arc-lamps,  while 
e  illumination  in  the  maximum  position  is  300  per  cent 
tter  by  incandescent  than  by  arc  ligliting.  Moreover,  the 
liformity  of  the  lighting  along  the  street  is  much  better 
ith  incandescent  than  with  arc  lighting.  The  author 
aimed  that  of  all  arc  lamps  the  magnetite  lamp  is  the 
-eapest  unit,  and  hence  the  above  comparison  would  be 

en  more  favorable  for  the  incandescent  system  in  com- 
;  risen  with  any  arc  lamp  other  than  the  magnetite. 
,Mr.  W.  D'A.  Ryan,  of  the  General  Electric  Company, 
^pressed  his  agreement  in  general  with  all  the  conclusions 
^  Mr.  Harrison.  He  stated,  however,  that  it  is  not  proper 
I,  assume  that  the  arc  lamp  is  losing  ground,  the  fact  being 
«at  more  arc  lamps  have  been  sold  during  the  past  year 
ten  in  any  other  twelve  months.  He  stated  that  the  most 
vractive  business  decorative  street-lighting  installation 
nh  incandescent  lamps  is  the  five-lamp  standard,  with  all 
<.  the  units  placed  upright.  It  is  not  proper  to  ignore  the 
:jct  that  the   light  which   is   in   the   upper   hemisphere  is 

•  ective  in  illuminating  the  buildings,  and  thereby  serves 
^useful  purpose.  In  connection  with  the  business-street 
Ijhting  equipment  in  Minneapolis,  an  arrangement  has 
hen  made  by  which  temporary  festoons  of  lamps  can  be 
((nnected  to  the  post  circuits  by  simply  inserting  a  plug 
Vere  desired. 

(Mr.  A.  M.  Klingman,  of  the  Adams  Bagnall  Company, 
(fveland,  Ohio,  in  discussing  the  efforts  of  the  post  manu- 
ipturers  in  developing  the  incandescent  street-lighting 
t^iness.  explained  that  the  so-called  Daniels  system  of 
ifandescent-lamp  installation  represents  a  modification 
1pm  the  earlier  arc-lamp  equipment  to  render  it  suitable 
if  use  with  tungsten  lamps.  He  complained  of  the  prac- 
t>'  '-"f  certain  municipalities  which  obtain  samples  of  posts 
the  manufacturers  on  a  competitive  basis  and  then 
■  local  designers  to  copy  the  posts  and  have  them  manu- 
i^tured  in  local  foundries. 

Mr.  Eugene  Creed  called  attention  to  the  fact  that   in 

((lumbus  a  total  of  866  ornamental  posts  will  be  installed 

t)  supplant    the    arch-lighting    system.      He    stated    that 

Eihough  large  cities  prefer  the  arc  to  incandescent  lamps 

Ir  street  lighting,  the  smaller  cities  prefer  the  five-lamp 

aster  incandescent-lighting  equipment.    He  stated  that  the 

cental  street-lighting  installation  in  Toronto  has  not 

found  to  interfere  with  the  show-window  and  sign- 

ig  business. 

J.  L.  Minick,  of  the  Pennsylvania  Railroad,  expressed 
ninion  that,  while  incandescent  lamps  are  most  satis- 
-y  for  the  lighting  of  business  streets,  arc  lamps  may 
".er  for  the  outlying  streets. 

'   C.  O.  Baker,  of  the  Wheeler  Reflector  Company,  in 

ing  the  work  of  the  reflector  manufacturers  in  de- 

ng  the  incandescent  street-lighting  business,  remarked 

•  ith  the  introduction  of  tungsten  lamps  reflectors  were 

'.ed   for  street  lighting,  the  demand   for  these  units 

produced  initially  by  effective  advertising.     Subse- 

y  the  satisfactory  results  obtained  from  each  system 

eflfective  in  inducing  other  towns  to  install  similar 

Sjtems.     He   claimed   that   in   too   many   instances   price 

''her  than   quality   is   the    factor   which   determines   the 

c   of   street-lighting   reflectors.     The   prime   requisite 

flectors  for  this  purpose  is  ruggedness. 

'    V.  R.  Lansingh  called  attention  to  the  recently  in- 

ced  prismatic  street-lighting   fixture,   which   provides 

iiaximum  effective  flux  along  the  street  surface,  with 

t_j  flux  in  the  upper  hemisphere  properly  minimized.    This 

fi^:ure  has  proved  both  ornamental  and  efficient,  the  light- 

'i  equipment  being  twice  as  effective  as  is  the  round-ball 

u,t. 

At.  C.  W.  Bender,  of  the  National  Electric  Lamp  Com- 


pany, outlined  the  policy  which  has  been  pursued  in  fur- 
thering the  introduction  of  tungsten  street  lighting.  Bul- 
letins prepared  especially  for  the  purpose  have  been  sent 
out,  together  with  personal  letters  addressed  to  parties 
known  to  be  interested  in  the  subject,  such  as  civic  com- 
mittees, etc.  A  collection  has  been  made  of  data  on  street 
lighting,  obtained  from  various  cities,  and  offers  were  made 
of  aid  by  the  engineering  department  in  instances  where 
this  was  believed  to  be  desirable.  Maps  were  obtained  of 
cities,  in  order  to  suggest  lighting  installations  for  the 
principal  streets.  The  author  claimed  that  the  keynote 
of  success  in  this  connection  is  publicity,  in  order  to  obtain 
the  necessary  assistance  founded  upon  civic  pride  in  good 
lighting. 

Mr.  Philip  S.  Dodd,  of  the  National  Electric  Lamp  Com- 
pany, oflfered  certain  suggestions  for  co-operation  for  the 
purpose  of  increasing  the  electrical  business.  He  stated 
that  in  seven  cities  use  is  now  being  made  of  the  plan  of 
utilizing  an  electrical  page  in  local  daily  papers  at  certain 
regular  intervals.  Such  a  page  consists,  for  example,  of 
articles  in  simple  language  devoted  to  subjects  of  general 
electrical  interest.  In  connection  with  these  articles  are 
advertisements  of  electrical  devices  inserted  by  the  local 
supply  dealers,  wiring  contractors  and  central  stations.  He 
claimed  that  it  is  highly  desirable  for  the  central  stations, 
jobbers  and  contractors  in  each  city  to  co-operate  in  some 
such  manner.  He  mentioned  the  book  on  electric-light  pub- 
licity prepared  by  the  sign  committee  of  the  National 
Electric  Light  Association  and  the  book  on  house  wiring 
arranged  by  the  National  Electrical  Contractors'  Associa- 
tion. Mr.  Dodd  entered  a  plea  for  co-operation  im- 
mediately, at  least  along  the  line  of  publicity,  and  suggested 
the  preparation  of  an  elaborate  book  on  street  lighting  and 
the  formation  of  a  committee  to  work  through  the  National 
Electric  Light  Association  to  harmonize  the  electrical  in- 
terests in  each  locality. 

In  his  paper  on  "Lamp  Testing"  Mr.  Preston  S.  Millar, 
of  the  Electrical  Testing  Laboratories,  remarked  that  the 
testing  of  lamps  is  conducted  for  two  different  purposes, 
namely,  to  ascertain  the  characteristics  of  lamps  and  to 
determine  the  selection  of  lamps  for  various  duties.  The 
methods  now  employed  in  interpreting  acceptance  tests  of 
incandescent  lamps  are  illogical  and  unsatisfactory.  It  is 
improper  to  assume  that  when  supposedly  representative 
lamps,  taken  from  a  group  selected  from  a  large  quantity 
of  lamps,  show  very  poor  or  very  good  performances  all  of 
the  lamps  in  this  group  are  either  very  poor  or  very  good, 
the  fact  being  that  the  group  contains  a  large  number  of 
good  lamps  and  a  large  number  of  bad  lamps,  just  as 
would  another  group  the  representative  lamps  of  which 
showed  different  characteristics  under  tests.  The  specifica- 
tions for  acceptance  tests  should  be  based  upon  a  standard 
performance,  and  only  a  limited  variation  therefrom  should 
be  permitted.  All  lamps  varying  too  widely  from  this 
standard  should  then  be  rejected.  Life  tests  should  be 
performed  only  upon  a  ver)'  large  number  of  lamps,  since 
the  results  obtained  from  tests  made  upon  a  limited  number 
of  lamps  cannot  always  be  properly  interpreted.  The 
maintenance  of  such  a  standard  and  the  elimination  of  too 
wide  a  variation  from  this  standard  would  result  in  an  im- 
provement in  the  life  and  performance  of  the  lamps  being 
manufactured. 

Mr.  T.  L.  Minick  outlined  briefly  reasons  for  the  present 
form  of  the  specifications  employed  by  the  supply  department 
of  the  Pennsylvania  Railroad,  on  the  basis  of  an  evolution  as 
needs  arose  from  time  to  time.  Representative  samples 
are  inspected  and  tested  in  order  to  insure  proper  manu- 
facture, the  use  of  good  material,  correct  design  and  proper 
installation.  Specifications  are  decided  upon  only  after  the 
holding  of  a  conference  of  all  of  the  parties  interested. 
Mr.  Minick's  remarks  related  to  specifications  for  all  classes 
of  supplies,  and  were  general  in  their  application  to  electric 
lamps.    He  stated  that  the  supply  department  of  the  Penn- 


668 


ELECTRICAL     WORLD. 


IL.    58,    Xc 


svlvania  Railroad  carrits  111  stuck  more  than  200,000  sep- 
arate parts.  For  financial  reasons  it  is  essential  for  the 
supply  department  to  minimize  the  stock  on  hand,  and  hence 
it  insists  upon  prompt  delivery  of  goods  as  ordered. 

-Mr.  Henry  Schroeder,  of  the  General  Electric  Company, 
presented  data  showing  the  advantages  to  the  central  station 
of  giving  graphitized-carbon  instead  of  plain-carbon  lamps 
in  renewal.  He  stated  that  the  power  consumed  by  the 
so-called  6o-watt  graphitized-carbon  lamp,  when  operated 
at  the  lowest  voltage,  is  equal  to  that  consumed  by  the 
16-cp  plain-carbon  lamp,  although  the  light  from  the  former 
lamp  is  20  cp.  Thus,  for  the  same .  power  consumption 
there  is  an  increase  of  25  per  cent  in  the  light.  The  in- 
crease in  the  cost  of  the  lamp  to  the  central  station  on  a 
free-renewal  basis  is  about  0.0 1  cent  per  kw-hour,  which  is 
truly  negligible.  H  this  lamp  is  operated  at  medium  or 
high  voltage  the  power  consumption  is  proportionately  in- 
creased, with  a  very  large  increase  in  the  candle-power. 
The  income  to  the  central  station  is  thereby  increased, 
while  the  service  to  the  consumer  is  much  improved.  From 
these  data  the  author  concluded  that  the  central  station 
can  ill  afford  to  neglect  the  advantages  offered  by  the 
graphitized-carbon  over  the  plain-carbon  lamp  for  free- 
renewal  purposes. 

Mr.  Caryl  D.  Haskins,  of  the  General  Electric  Company, 
pre.^ented  a  paper  devoted  to  the  development  of  electrical 
service  in  rural  districts.  He  stated  that  of  the  90,000,000 
people  in  the  United  States  only  about  one-third  take  advan- 
tage of  the  electric  service  offered  by  the  central  stations. 
In  the  United  States  at  the  present  time  there  are  about 
2000  towns  of  suificient  size  to  support  individual  electric 
plants  which  have  no  electric  service.  There  are  about 
4000  towns  which  have  poor  or  relatively  unsatisfactory 
service.  On  the  basis  of  the  per  capita  deposits  in  banks, 
the  introduction  of  individual  telephone  systems,  the  exten- 
sive use  of  sewing  machines,  etc.,  the  author  claimed  that 
the  small  community  is  better  able  to  expend  money  for 
electric  service  than  is  the  large  community.  In  each  of 
the  three  States  of  New  York.  Massachusetts  and  Wiscon- 
sin the  ten  towns  having  the  highest  central-station  income 
per  capita  have  populations  smaller  than  4000.  The  State 
of  California,  the  larger  portion  of  the  population  of  which 
resides  in  small  towns  rather  than  in  large  cities,  expends 
80  per  cent  more  per  capita  for  electric  equipment  and 
service  than  does  any  other  State  in  the  Union.  Mr.  Has- 
kins stated  that  the  returns  obtained  by  central  stations 
from  serving  outlying  communities  have  always  proved  to 
be  much  better  than  predicted  from  preliminary  study. 
Even  in  certain  negro-shanty  communities  in  the  South  the 
central-station  income  has  been  very  satisfactory,  reaciiing 
as  high  as  $11  per  year  per  capita  in  certain  cases.  The 
author  claimed  that  it  would  be  better  for  central  stations 
to  exert  efforts  to  increase  the  service  in  outlying  or  rural 
communities  rather  than  in  the  more  densely  populated 
districts.  He  expressed  the  belief  that  two-thirds  of  the 
people  not  now  receiving  the  benefits  of  electric  service 
can  be  induced  to  become  customers  of  the  central  station. 

Prof.  J.  E.  Latta  remarked  that  the  small  communities 
throughout  Kansas  demand  a  twenty-four-hour  service, 
which  can  be  given  most  advantageously  when  the  source 
of  supply  is  a  large  transmission  system  rather  than  a  local 
lighting  plant. 

Mr.  William  J.  Hiss,  of  the  American  Bell  Telephone 
Company.  Buffalo,  explained  the  methods  employed  in  in- 
creasing the  telephone  business.  A  careful  study  is  made 
of  each  community,  its  industries  and  prominent  citizens. 
A  house-to-house  canvass  is  made  not  only  to  determine  who 
are  willing  to  become  subscribers  at  once,  but  to  ascer- 
tain the  possibilities  of  installing  a  telephone  for  each 
family  at  some  future  time.  Letters  are  sent  to  each  pos- 
sible subscriber  at  suitable  intervals  to  maintain  personal 
interest  in  the  subject  until  the  next  visit  of  the  solicitor. 
This   method   has   been   thoroughly   effective,   not   onlv   in 


urban,  but  also  in  rural  conunuuities.  Rural  telephone  line- 
are  of  innnense  convenience  to  the  farmers,  and  ha\i 
proved  profitable  to  the  telephone  companies. 

Mr.  M.  L.  Barnes,  president  of  the  National  Electrica 
Contractors'  .\ssociation,  in  discussing  the  co-operation  be 
tween  the  lighting,  lamp  and  contracting  interests,  stater 
that  the  membership  of  the  National  Electrical  Contractors 
.'\ssociation,  which  now  numbers  1000,  is  limited  to  mei 
whose  principal  business  is  electrical  contracting.  Thi 
purchases  of  these  men  approximate  the  large  sum  0 
$50,000,000  annually,  and  hence  their  interests  should  b 
considered.  He  complained  of  a  practice  pursued  b 
numerous  central  stations  of  selling  electrical  supplic 
directly  to  the  consumer  at  or  below  cost.  Such  a  policy  1 
detrimental  to  the  contractors  and  unprofitable  to  the  ceii 
tral  stations.  He  claimed  that  the  central  station,  suppl 
jobbers  and  manufacturers  should  co-operate.  The  cor 
tractors  would  thereby  become  solicitors  for  the  centr; 
stations  and  would  prove  of  great  benefit  to  them.  H 
called  attention  to  the  price  data  prepared  by  the  Nation; 
Electrical  Contractors'  Association,  which  is  always  ke| 
up  to  date  by  means  of  loose  leaves.  At  the  present  tin 
about  1300  copies  of  this  book  are  in  use. 

Mr.  V.  R.  Lansingh  described  one  case  where  the  centr 
station  sold  lamps  and  reflectors  below  cost,  and  the  jobbe 
and  contractors  in  that  locality  induced  the  central  statii 
to  abandon  this  policy  by  threatening  to  advocate  isolati 
plants  rather  than  central-station  service. 

yir.  Barnes  remarked  that  many  of  the  central  static 
are  now  co-operating  properly  with  the  contractors  ai 
expressed  the  hope  that  such  co-operation  would  becoi 
more  widespread. 

Mr.  ^V.  S.  Bissell,  of  the  E.  Bissell  Company,  Tolet 
claimed  that  the  jobber  is  the  natural  outlet  for  the  man 
facturer  and  that  co-operation  between  the  jobber  and  t 
manufacturer  begets  reciprocity.  For  example,  many 
the  jobbers  distribute  printed  matter  advertising  the  artic 
built  by  the  various  manufacturers. 

Mr.  John  F.  Gilchrist,  president  of  the  National  Elect 
Light  Association,   in   discussing  the   relation  between  I 
central  stations  and  the  lamp  manufacturers,  expressed  1 
desire  of  the  central  stations  for  slowness  in  the  introd: 
tion  of  revolutionary  developments  in  the  electric-lighti 
industry  in  order  that  equipments,  business  methods,  ral 
etc..  can  be  gradually  adjusted  to  the  new  conditions, 
stated  that  the  small  central  stations  are  dependent  larg 
upon  manufacturers  for  suggestions  as  to  the  equipme - 
to  be  purchased.    He  expressed  the  opinion  that  the  i.ncre 
in  membership  of  the  National   Electric  Light  Associat 
will   be   quite   as    rapid    in   the    future   as   in   the   past.    ■ 
statement  being  based  on  the  fact  that  there  are  perhap.'^ 
an  average  fifty  people  in  each  of  the  6000  central  stati  ' 
of  the  countrv  interested  in  the  work  being  accompli?  ■'. 
by  the  N.  E.  L  A. 

Mr.  W.  E.  Robertson,  of  the  Robertson  Cataract  C 
pany.  of  Buffalo,  described  the  relations  between  Jovian  1; 
and  the  whole  electrical  business  by  stating  that  the  pri  r 
plan  for  conducting  business  is  one  involving  co-operat  '. 
each  member  contributing  a  little  to  the  general  interes  )t 
the  electrical  business  as  a  whole.  This  spirit  is  idental 
with  that  of  Jovianism,  which  stands  for  everything  e  »"■- 
trical  all  the  time  for  everybody.  He  advocated  stro'  l> 
co-operation  among  the  electrical  interests  in  each  loca  V- 
as  exemplified  by  the  electrical  page  inserted  in  the  c  ly 
papers   in   Cleveland. 

The  session  on  Wednesday  evening  was  devoted  t(  i" 
address  on  business  co-operation  by  Mr.  Elbert  Hubl  '<^- 
The  speaker  claimed  that  that  which  distinguishes  civi  a- 
tion  from  the  lack  of  civilization  is  the  spirit  of  co-o('a- 
tion,  which  means  mutuality.  That  is  to  say,  as  civilizjon 
increases  the  individual  ceases  to  work  alone,  but  conilie* 
his  efforts  with  those  of  others  to  the  increased  bf -fit 
of  all. 
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Convention  of  Vermont  Electrical  Association. 


,  \  crniont  Electrical  Association  held  its  tenth  annual 
u.::ing  at  tiie  Mountain  Spring  Hotel,  Lake  Dunniore, 
nr  Brandon.  Vt.,  Sept.  13  and  14.  At  10  o'clock  the  first 
d.  the  executive  session  took  place,  when  it  was  voted  to 
iqirse  the  resolution  initially  adopted  by  the  St.  Louis 
Sition  of  the  .-Vnierican  Institute  of  Llectricai  Engineers, 
dugned  to  promote  the  better  security  and  greater  value 
opdustrial  property  by  the  goverinnents  introduction  of 
a,ysteni  of  supervision  in  patent,  copyright  and  trade- 
luj-k  laws  and  requesting  President  Taft  to  call  tlie  atten- 
ti»  of  Congress  to  the  subject  and  urge  the  establishment 
oki  department  of  supervision  of  patents.  A  suggestion 
tl^  the  association  come  into  closer  relations  with  the 
C(vcrsity  of  X'ermont's  electrical  engineering  department 
Wj  favorably  received. 

■  fnllowing  officers  were  chosen  for  the  ensuing  year: 

nt,   Mr.    l-"rank    Barney.  Jr..   Springfield,   \'t. ;   first 

csident,    Mr.    William    M.    Hughes,    Bristol;    second 

vi,  president,  Mr.  C.  C.  Wells,  Middlebury;  secretary  and 

tr;5urer,  Mr.  A.  B.  Marsden,  Manchester,  Vt.    Executive 

!tee.  Messrs.  George  S.  Haley,  Rutland;  Walter  H. 

St.    Albans;    Wilfred    Smith,    Woodstock;    !•".     II. 

-    Burlington;  H.  D.  Larrabee.  Montpelier. 

(t  3  p.  ni.  an  address  was  made  by  Prof.  W.  L.  Upson. 

heH  of  the  department  of  electrical  engineering,  University 

uont.  the  subject  being  "'Electrical  Engineering  Edu- 

The  address  was  carefully  studied,  incisive  and 

jhe  author  remarked  that  electrical  engineering  is  taught 
inwo  classes  of  school,  the  university  and  the  trade  school. 
Tlj  former  lays  stress  on  "education"  and  the  latter  on 
"oeineering."     The  aim  of  the  university  is  to  teach  the 

' to  see  in  his  life  a  much  broader  field  for  service 

es  the  uneducated  person. 

next  speaker  was  Mr.  Fred  M.  Kimball,  of  the  Bos- 

to  office  of  the  General  Electric   Company,  whose   sub- 

ie-  was  "The  Value  of  Power  Load  for  Central  Stations." 

-fviewing  the  process  by  which  the  small  beginnings 

rical  experimentation  have  been  developed  into  the 

,  ;  ...:-day   enormous   activities   in    connection    with   com- 

m^ication.  transportation  and  motor  service  Mr.  Kimball 

?P'c  of  the   particular  uses  to   which   electricity  is  being 

■nd  more  adapted  as  follows: 

■rinting   machinery,   where   its   value   in   cleanliness. 
■  -..iihjns  in  speed,  safety  and  economy  are   well   recog- 
ni'j<i :  to  elevators,  where  devices  for  securing  control  in 
?P  1  and  direction  of  movement  are  more  simple  and  ef- 
ih.-.i!  when  any  mechanical  drive  is  used;  for  oper- 
.oodworking  machinery  requiring  essentially  a  high 
«peed;  for  use  in  stores,  markets,  jewelry  shops  and 
"ians;  in  shipyards  and  erecting  works,  in  conjunc- 
:h  machine  tools  that  can  be  carried  to  various  por- 
"<^  of   floor   or  yard ;    in    driving    fans   and    exhausters, 
bejws.  etc.:  for  use  of  bakers  and  confectioners,  where 
pe.ect     cleanliness     is     highly     desirable;     in     pumping 
"■tr    for   irrigation,   a   field    recently   entered    upon    and 
'•'■''■'  promises  large  returns  both  to  farmers  and  central- 
companies;     in     lumbering     operations,     enabling 
f  mills  to  be  operated  anywhere  on  the  lot ;  in  small 
'■f;serating  apparatus;  on  docks,  to  move  and  load  mer- 
chidise;    in    building    operations,    to    raise    material;    in 
ca  -carrier    systems    in    stores ;     in     laundry    machinery, 
"ols,  etc.;  for  quarry  work,  in  drilling. 

he  output  of  motors  is  not  far  from  1,000,000  hp  a  year 
'n"|he  United  States  alone.  The  lighting  end  of  station 
hulness  is  better  developed  than  the  motor-service  de- 
pament,  the  speaker  asserted.  He  urged  increased  effort 
topund  out  the  load  of  the  central  station  by  developing 
thtmotor-service  business  that  is  latent  in  every  com- 
mtity. 

■  valuable  portion  of  the  address  related  to  methods  of 


getting  business.  Mr.  Kimball  divideil  the  business  tribu- 
tary to  every  plant  into  three  classes,  the  "spontaneous" 
business  that  comes  un.solicited,  the  "obvious"  business 
that  comes  by  a  certain  amount  of  publicity,  and  the 
"latent"  business  that  will  come  if  systematic  advertising 
and  solicitation  are  brought  to  bear.  He  urged  that  an 
advertisement  must  call  attention  to  definite  uses  that  mav 
he  served  by  the  application  of  electricity,  and  that  these 
advertisements  must  be  couched  in  terse,  interesting  lan- 
guage. Reading  notices  are  also  a  valuable  form  of  ad- 
vertising. He  suggested  that  several  central-station  com- 
panies, in  as  many  small  connnunities,  employ  an  expert 
business  getter  and  share  the  expense.  Finally,  the  culti- 
vation of  a  sense  of  co-operation  and  loyalty  is  essential. 
The  last  5  per  cent  of  an  employee's  energy  is  the  really 
valuable  part,  he  said. 

A  banquet  in  the  evening  closed  the  first  day's  festivi- 
ties. On  the  day  following  a  baseball  game  was  played  be- 
tween a  team  of  supply  men  and  one  from  central  stations. 
.•\bout  125  members  and  guests  were  in  attendance. 


Convention  of  the    Pennsylvania  Electric  Association. 


.\n  account  was  published  in  these  columns  last  week 
of  the  first  day's  session  of  the  fourth  annual  convention  of 
the  Penn.sylvania  Electric  Association  at  Exposition  Park, 
on  Conneaut  Lake.  Pa.  When  the  convention  closed  on 
Friday  afternoon,  Sept.  8.  there  were  302  members  and 
guests  registered.  Despite  the  lowering  clouds  which  pre- 
vailed throughout  the  week,  there  was  not  enough  rainfall 
at  any  time  to  mar  the  sessions  on  Thursday  or  Fridav,  nor 
to  interfere  with  tlie  entertainment  program  arranged 
for  by  the  committee.  Electric  manufacturers  and  supply 
men  were  well  represented;  in  fact,  there  were  more  of 
these  registered  than  at  any  previous  convention  of  the 
association.  A  brief  account  of  the  exhibits,  with  a  list  of 
the  manufacturing  companies  and  supply  houses  repre- 
sented, is  given  elsewhere  in  this  issue. 

MOTORS. 

The  session  on  Thursday  morning  was  opened  with  the 
reading  of  a  paper  by  Mr.  A.  M.  Dudley,  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  of  Pittsburgh. 
Pa.,  on  "Motors.''  This  was  an  elementary  and  didactic 
treatise,  in  which  the  author  first  described  the  different 
types  of  alternating-current  and  direct-current  motors  em- 
ployed in  industrial  service,  with  their  starting  and  con- 
trolling devices;  then  the  characteristic  curves  of  these 
motors,  with  particular  reference  to  speed  and  torque,  fol- 
lowed by  a  dissertation  on  the  type  of  motor  best  fitted  for 
some  of  the  commoner  applications,  and  concluding  with  a 
few  general  remarks  on  the  relation  of  the  central  station 
to  motors  and  industrial  service.  Diagrams  of  connections 
and  engravings  of  starters  and  motors  were  .scattered 
throughout  the  paper.  The  classification  and  nomenclature 
for  motors  adopted  by  the  American  Institute  of  Electrical 
Engineers  were  followed  by  the  author,  who  pointed  out 
that  all  design  is  a  compromise,  and  that  the  best  motor  for 
service  is  one  in  which  all  the  conditions  are  nicelv  com- 
promised and  the  motor  starts  well  and  runs  well.  In 
discussing  the  alternating-current,  wound-rotor  type  of 
variable-speed  motors,  the  author  stated  that,  while  it  is 
possible  to  run  at  any  speed  at  will  by  merely  inserting 
enough  resistance,  there  are  two  very  serious  objections  to 
operating  a  motor  of  this  type  at  a  reduced  speed,  either  of 
which  may  be  prohibitive  for  a  given  application.  The  first 
is  poor  regulation  and  the  second  poor  efficiency.  The 
author  also  called  attention  to  one  of  the  broad  and 
elementary  principles  in  industrial  work  in  the  application 
of  an  adjustable-speed  motor,  to  wit,  that  one  should  not 
attempt  to  get  variable-speed  operation  on  individually 
driven  machine  tools  by  using  a  direct-current  motor  with 
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resistance  in  series  with  the  armature,  or  by  using  a  wound 
secondary  induction  motor  with  external  resistance.  The 
author  drew  attention  to  the  fact- that  variable-speed  motors 
must  be  used  in  connection  with  flywheels  of  all  sorts,  and 
added,  as  a  second  elementary  principle,  never  to  put  a 
motor  on  a  flywheel  with  less  than  from  8  per  cent  to  10 
per  cent  drop  in  speed  from  no  load  to  full  load,  the  exact 
amount  depending  on  the  peaks  in  the  load.  As  showing 
how  this  may  be  worked  out  and  elaborated  to  a  nicety  in 
the  case  of  flywheel-motor-generator  equalizing  sets,  Mr. 
Dudley  mentioned  an  instance  of  a  motor  of  some  thou- 
sands of  horse-power  which  is  reversed  from  full  speed  for- 
ward to  full  speed  backward  in  four  seconds.  Hardly  a 
tremor  is  felt  at  the  generating  station,  because  the  motor 
speed  is  adjusted  to  decrease  under  the  peak,  whence  the 
flywheel  comes  into  effect.  The  paper  closed  with  the  fol- 
lowing reasons  for  purchasing  electric  energy  for  driving 
motors  in  industrial  plants:  Continuity  of  service  initially; 
expert  consulting  advice  free  on  the  initial  installation  and 
on  operating  performances;  facilities  for  indefinite  expan- 
sion ;  motor  stock  of  the  local  central  station  to  draw  upon 
in  case  of  breakdown  or  hurry-up  installations;  ability  to 
run  part  of  the  establishment  or  run  individual  machines 
overtime  without  firing  up  the  boilers  for  the  whole  plant, 
and  interchangeability  of  apparatus  with  all  the  users  con- 
nected to  the  same  central-station  service. 

Discitssion. 

There  was  no  very  general  discussion  on  the  paper.  Mr. 
W.  L.  Robertson,  of  Philadelphia,  inquired  as  to  the  desir- 
ability of  using  a  high-speed  motor  with  high  mechanical 
reduction,  as  against  using  a  lower  speed  motor.  Mr.  Dud- 
ley stated  that  while  a  higher  speed  motor  was  usually 
lower  in  first  cost  it  is  well  to  stick  to  a  moderate-speed 
motor,  using  conservative  ratios  of  gearing.  In  answer  to 
an  inquiry  of  Mr.  E.  F.  McCabe,  of  Titusville,  as  to  the 
absence  of  a  no-voltage  release  on  auto  starters,  the  author 
stated  that  a  squirrel-cage  induction  motor  up  to  50  hp  in 
rating  would  not  be  injured  if  the  system  to  which  it  was 
connected  was  temporarily  disabled  and  then  started  again. 
However,  other  circumstances  might  dictate  the  use  of  a 
no-voltage  release  in  connection  with  an  auto  starter. 

PRESIDENT  Gilchrist's  address. 

After  the  reading  of  Mr.  Dudley's  paper  Mr.  J.  F.  Gil- 
christ, the  newly  elected  president  of  the  National  Electric 
Light  Association,  addressed  the  convention.  In  introducing 
the  speaker  Mr.  Granger  told  of  the  strenuous  time  Mr. 
Gilchrist  had  in  reaching  the  convention  from  Association 
Island,  automobiles  and  a  motor  boat  being  pressed  into 
service,  in  addition  to  the  railroad,  in  order  to  efifect  the 
journey  on  time.  Mr.  Gilchrist  confined  his  remarks  to  the 
functions  of  the  National  Electric  Light  Association.  Of 
the  nearly  10,000  members  now  enrolled  in  that  body  Mr. 
Gilchrist  said  that  1300  to  1400  of  them  were  electric- 
lighting  companies.  The  primary  function  of  the  associa- 
tion, he  said,  should  be  the  protection  of  the  electrical  busi- 
ness generally.  He  gave  as  the  secondary  function  the 
development  of  business  and  expressed  the  opinion  that 
the  papers  read  at  the  conventions  constitute  the  most  up-to- 
date  literature  in  the  industry.  By  acting  as  a  clearing 
house  of  information  for  members  the  association,  he  said, 
fulfilled  its  third  function,  while  its  fourth  function  is  to 
preserve  the  records  of  the  electric-lighting  industry.  Mr. 
Gilchrist  then  took  up  the  relations  between  the  national 
and  state  associations,  and  outlined  the  functions  and  rights 
of  each.  He  said  that  the  best  convention  and  committee 
work  can  be  developed  in  the  state  organizations  and  in- 
timated that  a  scheme  is  on  foot  for  limiting  the  attendance 
at  the  national  conventions,  closing  with  a  plea  for  an 
increase  in  the  number  of  company  sections. 

Mr.  T.  C.  Martin,  the  executive  secretary,  was  scheduled 


for  an  address,   but  owing  to  preparations   for  a  trip 
Seattle  Mr.  Martin  was  unable  to  be  present. 

SERVICE  CONNECTIONS. 

A  paper  with  the  above  caption  vAs  prepared  by  ^ 
P.  H.  Bartlett,  of  the  Philadelphia  Electric  Company,  w 
described  his  treatise  as  a  series  of  notes  and  comments 
existing  methods,  in  which  certain  points  were  emphasiz 
which  it  was  hoped  would  provoke  some  discussion  tendi 
toward  a  standardization  of  practice,  in  so  far  as  is  co 
patible  with  local  conditions.     As  treated  in  the  paper  t 
service  connection  included  all  of  the  apparatus  and  c 
nections   between   the   transformers,   secondary   circuit 
underground  mains  of  the  company  up  to  the  house  side 
the    meter.      In   compiling   the    notes    the    author   avoii 
making  any   recommendations  or   indorsing  to  any  ext' 
any  particular  practice,  although   he   has  quoted  liber? 
from   the   rules   of   a   company   operating   in   Pennsylva 
(the  Philadelphia  Electric  Company),  not  from  the  vii 
point  of  indorsing  these  rules,  but  merely  as  a  basis 
argument    and    discussion.      An    endeavor    was    made 
bring  out   certain  points   regarding  which   a  diversity 
opinion   or  practice  exists   and   to  cite  their  effect  on 
relations    of   the   electrical    contractor   and   the    conipr 
together  with  the  methods  by  one  company  to  overci 
such  difficulties  as  may  arise  in  connection  therewith, 
this   were   added   some   brief   specifications   covering  1 
tain  methods  bearing  directly  on  the  subject  matter  of 
paper,  which  the  author  hoped  would  be  of  use.    On 
presumption  that  what  is  justifiable  in  one  city  is,  gener 
speaking,    good    policy    in    another    the    author    sugge 
that  the  overhead-line  committee  of  the  National  Elec 
Light  Association  should  extend  the  scope  of  its  worl 
cover  these  points  or  else  that  some  separate  comm^ 
should  formulate  some  satisfactory  standard  practice  w 
could  gradually  be  worked  up  to   in  the   future.     It 
realized  that  it  might  be  impossible  to  formulate  any  se 
rules   or    regulations    covering    service   connection  \v 
could  or  would  be  wholly  followed  by  all  the  member  (. 
panics,  even  if  indorsed  by  them. 

Discussion. 

The  discussion  on  this  paper  was  put  over  until  Fiay 
morning's  session,  in  order  that  the  remaining  portio  91 
the  morning's  session  and  all  of  the  afternoon  session  n^lt 
be  devoted  to  the  report  of  the  committee  on  overhead  n« 
construction.     In  opening  the  discussion  on  Mr.  Bart  ts 
paper  Mr.  H.  N.  Mueller,  of  Pittsburgh,  drew  attentit  to 
the  necessity  of  the  company  exercismg  supervision    er 
the  installation  of  the  conduit  and  cable  used  in  makin  he^ 
service  connection,  even  though  this  part  of  the  work  .'8* 
paid   for  and  became  the  property  of  the  consumer 
Pittsburgh  3-in.  conduit  is  the  smallest  size  permittf 
the  company  and  No.  6  the  smallest  wire  used  in  the  1 
the  specification  of  which  was  as  exacting  as  that  us' 
the  company  itself.    He  questioned  the  desirability  of 
pelling  all  installations  exceeding  twelve  i6-cp  lamps    In- 
connected  to  a  three-wire  system,  owing  to  the  incr  sd 
cost  of  the  latter,  and  stated  that  in  Pittsburgh  as  ma   ai 
100  lamps  were  permitted  on  a  two-wire  distribution  s  isi" 
and  that  the  variation  in  voltage  on  a  three-wire  ne  on 
did  not  exceed  0.75  volt  on  one  side  of  the  system. 

Mr.  J.  E.  Pyle,  of  West  Chester,  drew  attention  1  the 
fact  that  the  author  made  no  provision  for  a  cut-out  lead 
of  the  circuit  in  the  conduit  to  protect  the  rest  c  the 
system  from  a  breakdown  at  that  point.  In  West  C  stef 
it  is  the  company's  practice  to  install  a  cut-out  fo  this 
purpose.  Mr.  E.'  F.  McCabe,  of  Titusville,  asked  f  '»■ 
formation  concerning  the  relative  advantages  of  ead- 
covered  cable  over  rubber-covered  wire  in  conduit-s  vice 
connections,  intimating  that  the  relative  advantage  the 
cable  over  the  rubber-covered  wire  was  not  suffici  t  to 
offset  its  increased  cost.     Mr.  J.  F.  Cole,  of  Altoon;  said 
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I  at  his  company  used  both  cable  and  rubber-covert\l  wire 
r  service  connections  in  conduits,  ranging  in  size  from 
in.  to  2  in.,  and  that  it  liad  no  reason  to  regret  the 
•iployment  of  rubber-covered  wire  instead  of  lead-covered 
(,ble  in  both  the  galvanized  and  inside-enameled  iron 
(nduit. 

'Mr.  A.  R.  Granger,  of  Chester,  then  proposed  a  number 
<  questions  which  it  was  desired  that  member  companies 
iould  answer.  The  first  of  these  had  reference  to  the 
•int  at  which  the  company's  work  ceases  and  the  cus- 
aner's  work  begins.  Mr.  E.  B.  Greene,  of  Altoona,  stated 
at  it  was  the  practice  in  that  city  to  stop  the  company's 
prk  at  the  outside  of  the  building  at  the  point  of  service 
ftrance.  but  that  the  company  is  now  planning  to  run  all 
i  the  service  connections  up  to  the  house  side  of  the  meter, 
■r.  E.  L.  Franklin,  of  Easton,  said  that  in  the  latter  city, 
jiere  there  were  two  competing  electric-light  companies,  it 
;»«  the  custom  of  the  older  company  to  install  the  cut-out 
neter;  the  customer,  however,  is  required  to  bring  the 
.:  ft.  outside  of  the  building  to  a  point  indicated  by 
.,  .umpany.  Mr.  G.  E.  Wendle,  of  Williamsport,  said 
^t  it  is  the  practice  of  his  company  to  carry  the  service 
t  the  main  cut-out,  which  is  supplied  by  the  customer. 
<In  answer  to  the  second  question  propounded  by  Mr. 
•■anger,  as  to  the  proper  location  of  the  meter,  Mr.  F.  M. 
jecker,  of  Renova,  said  that  his  company  places  the  meter 
I  a  cabinet  flush  with  the  outside  wall  on  the  side  porch 
(  'c?idences  and  in  the  hallways  of  the  first  floor  of  office 
i?s,  stores,  etc.  The  advantages  of  this,  he  said,  are 
le  service  lines  are  always  open  to  inspection,  the 
'  r  ng  is  not  costly,  the  weather  has  little  effect  on  the 
ifter  and  the  reader  is  greatly  expedited  in  his  work.  At 
]jesent  70  per  cent  of  the  meters  in  Renova  are  thus  in- 
alled,  and  the  meter  reader  averages  300  meters  a  day,  as 
<Uinst  80  to  90  meters  where  the  instrument  is  located  in 
a  attic,  bathroom  or  cellar  in  the  interior  of  the  residence. 
i|  Renova  the  minimum  rate  for  energy  is  75  cents  per 
wnth,  and  on  the  assumption  that  the  meter  reader  receives 
i  cents  an  hour,  if  a  meter  is  located  in  the  residence  in- 
frior  and  circumstances  are  such  that  it  necessitates  two 
(  more  calls  to  effect  a  reading,  the  cost  of  the  reading  is 
feater  than  the  revenue  derived  from  the  installation. 
^r.  J.  E.  Pyle,  of  West  Chester,  said  that  in  the  latter 
yce  the  service  is  run  concealed  to  the  meter,  which  is 
need  in  the  cellar.  Concealed  knob  and  tube  work  is 
lually  installed  at  the  time  of  the  erection  of  the  building 
fr  this  purpose.  Mr.  H.  Harris,  of  Wilmerding,  told  of 
1^  attempt  of  the  Pittsburgh  Booster  Club  to  standardize 
?pcifications  for  wiring  the  ordinary  type  of  building,  in 
Mich  the  architect  usually  provides  for  a  meter  in  a  bath- 
nm,  and  after  a  long  discussion  with  the  contractors  of 
t;  city  no  definite  conclusion  was  reached.  Mr.  E.  B. 
f'eene,  .Altoona,  stated  that  his  company  first  installed 
Inters  in  the  attics  of  residences,  but  since  then  the  prac- 
te  has  changed,  so  that  now  they  are  being  located  in  the 
^lar.  To  overcome  the  loss  incident  to  repeated  calls  of 
^^mete^  reader,  when  the  meter  is  not  accessible  at  the 
t^  a  printed  post  card  with  a  picture  of  the  dial  is  left 
uh  the  consumer,  with  the  request  that  he  indicate  the 
I.sition  of  the  hands  on  the  dial  and  mail  the  card,  which 
i  stamped  and  addressed.  Ninety  per  cent  of  the  cards 
tis  left  are  returned,  and  the  effect  is  salutary,  inasmuch 
s  the  customer  appreciates  the  confidence  placed  in  him 
t  the  electric-light  company  in  reading  the  meter  for  that 
rmth. 
The  third  question  asked  by  Mr.  Granger  dealt  with  the 
CTiership  of  all  the  connections  on  the  street  side  of  the 
rjler,  and  it  was  asked  if  a  company  could  lawfully  prevent 
aperson  from  tampering  with  his  own  property  on  the 
s-vice  side.  Mr.  E.  H.  Davis,  of  Williamsport.  stated  that 
e:n  though  the  consumer  might  own  a  part  of  the  service 
C'jinection  on  the  street  side  of  the  meter  he  could  not 
tpper  with  it,  and  that  he  would  be  just  as  liable  for  theft 


of  energy  from  his  own  meter  as  from  one  which  the  com- 
pany installed.  .Messrs.  Greene,  Wendle  and  Cole  also 
spoke  on  this  question. 

The  last  question  had  to  do  with  the  recommendation 
of  the  author  of  the  paper  as  to  whether  the  subject  was  of 
sufficient  importance  to  be  intrusted  to  a  separate  com- 
mittee, or  whether  the  scope  of  the  overhead-line  com- 
mittee's work  should  be  enlarged  so  as  to  include  the  sub- 
ject. By  vote  of  the  association  the  suggestion  of  the 
author  was  referred  to  the  executive  committee  of  the 
national  association.  Prior  to  the  vote,  however,  Mr.  Bart- 
lett,  in  closing  the  discussion,  replying  to  Mr.  Pyle's  criticism 
of  the  absence  of  a  cut-out  ahead  of  the  conduit,  said  that 
experience  with  10,000  to  15,000  such  installations  showed 
no  serious  trouble  from  this  source.  He  also  expressed  the 
opinion  that  it  was  bad  practice  to  run  the  service  to  a 
meter  by  concealed-knob  and  tube  work,  stating  that  in  the 
rehabilitation  of  an  old  company  he  found  100  or  more 
houses  in  which  the  lamps  were  connected  ahead  of  the 
meter,  due  to  the  ignorance  of  the  owner  or  contractor, 
neither  of  whom  knew  whether  the  wires  tapped  were 
service  wires  or  distribution  wires. 

PRESERVATIVE  TRE.\TMENT  OF  POLES  AND  CROSS-ARMS. 

The  report  of  the  committee  on  overhead-line  construc- 
tion was  read  in  part  at  the  morning  session  on  Thursday 
and  concluded  at  the  afternoon  session.  The  report  was 
divided  into  five  sections,  not  including  a  criticism  by  Prof. 
J.  P.  Jackson,  of  State  College,  Pa.,  on  the  preservative 
treatment  of  poles  and  cross-arms,  and  some  additional 
data  on  sag  and  span  calculations  by  Mr.  William  Le  Roy 
Robertson,  of  Philadelphia.  At  the  morning  session  Pro- 
fessor Jackson  read  his  portion  of  the  report,  which  con- 
stituted a  resume  of  the  N.  E.  L.  A.  report  and  all  bulletins 
of  the  United  States  Department  of  Agriculture  concerning 
the  preservative  treatment  of  poles  and  cross-arms.  His 
conclusions  are:  First,  that  the  proper  cutting  and  season- 
ing of  poles  prepare  them  for  preservative  treatments  and 
reduce  their  weight  in  transportation.  Second,  preserva- 
tive treatment  is  profitable  financially,  particularly  so  for 
the  softer  woods.  Third,  the  preservative  treatment  en- 
ables the  use  of  less  expensive  timbers.  Fourth,  the  size  of 
treated  poles  may  be  determined  upon  strength,  with  less 
reference  to  the  question  of  decay.  Fifth,  the  best  preserva- 
tive material  is  apparently  coal-tar  creosote,  and  is  probably 
the  most  economical  in  the  end.  This  is  not  intended  to 
exclude  the  use  of  other  preservatives  under  special  condi- 
tions and  where  creosote  oils  are  unavailable.  Sixth,  the 
high-pressure  process  is  the  most  thorough.  It,  however, 
requires  treatment  of  the  whole  pole,  and  is  therefore  more 
expensive.  It  is  also  frequently  unavailable.  Seventh,  the 
open-tank  process  is  quite  efficient,  and  small  plants  can  be 
erected  at  comparatively  little  expense.  Eighth,  the  brush 
process,  where  the  more  efficient  methods  are  unavailable,  is 
advisable.  Gains,  roofs  and  other  cross-cuts,  where  not 
otherwise  treated,  should  have  applications  of  the  hot 
creosote  oil  by  the  brush  process.  Although  practically  all 
of  the  report  had  been  given  to  creosote  oils  and  their  use, 
the  author  stated  that  other  materials  are  also  used,  that 
in  dry  places  zinc  chloride  has  been  found  to  give  good 
service,  and  that  in  cases  where  better  materials  were 
unavailable  tars  have  been  used  with  some  satisfaction. 

Discussion. 

Mr.  Thomas  Sproule,  in  opening  the  discussion,  stated 
that  the  Philadelphia  Electric  Company  uses  from  250  to 
400  new  poles  a  month,  so  that  any  treatment  would  be 
expensive.  Almost  all  of  the  literature  devoted  to  the  pre- 
servative treatment  of  poles  is  confined  to  the  open-tank 
process,  and  Mr.  Sproule  said  that  it  is  almost  impossible 
to  get  the  company  to  make  any  appropriation  for  the  pre- 
servative treatment  of  poles,  owing  to  the  lack  of  authentic 
information  on  the  saving  eflfected.    Oftentimes  it  is  neces- 
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sary  to  buy  and  erect  tlie  pules  immediately,  but  it  is  the 
practice  of  the  company  to  keep  a  two-year  supply  on 
hand,  so  that  at  least  all  of  the  poles  have  one  year's  sea- 
soning. The  company  has  been  experimenting  with  the 
brush  treatment  for  the  past  two  years,  and  inasmuch  as 
this  treatment  can  be  applied  by  even  the  smallest  stations, 
Mr.  Sproule  suggested  that  energy  be  directed  to  securmg 
all  the  information  possible  on  this  kind  of  treatment  before 
the  open-tank  process  is  taken  up. 

Mr.  H.  N.  Mueller,  Pittsburgh,  stated  that  with  scattered 
pole  yards  the  cheapest  open-tank  process  would  be  expen- 
sive, since  it  would  mean  the  duplication  of  equipment 
unless  a  portable  process  could  be  invented.  Experience 
also  shows,  he  says,  that  the .  brush  treatment  is  useless 
unless  the  poles  have  been  vixll  seasoned. 

Mr.  W.  C.  Sharp,  of  Pottsville,  stated  that  his  company 
paints  gains  and  butts  by  the  brush  process,  but  the  treat- 
ment has  not  been  practised  long  enough  to  enable  accurate 
results  to  be  obtained.  Mr.  E.  F.  McCabe,  of  Titusville, 
said  that  he  had  experimented  with  the  brush  treatment 
for  three  years,  but  without  definite  results.  He  felt  that 
any  method  of  pole  treatment  was  too  expensive  for  the 
average-size  plant  in  Pennsylvania,  and  suggested  that 
pole  dealers  be  encouraged  to  erect  such  treating  plants, 
from  which  the  companies  could  purchase  their  poles.  Mr. 
C.  G.  MacAvoy,  Bellefonte,  cited  a  case  where  poles  treated 
so.Tie  vears  ago  were  removed  and  found  to  be  in  good 
condition.  Mr.  E.  B.  Greene,  Altoona,  who  had  charge  of 
the  plant  at  the  time  these  poles  were  erected  in  Bellefonte, 
vouchsafed  the  information  that  these  were  treated  about 
twenty-six  or  twenty-seven  years  ago  with  boiled  linseed 
oil  and  willow  charcoal.  Poles  were  also  treated  with  tar 
from  pine,  and  in  not  a  few  cases  gas  tar  was  employed. 
Seasoning  poles  for  two  years  resulted  in  an  increased  life 
of  40  per  cent,  and  Mr.  Greene  suggested  that  good  results 
could  be  obtained  by  treating  seasoned  poles  with  dead  oil. 

Mr.  S.  C.  Pohe,  of  Bloomsburg,  called  attention  to  the 
defects  of  the  brush  treatment,  in  that  rain  usually  washed 
the  creosote  out.  Mr.  J.  H.  McDonald,  of  the  Pennsylvania 
Railroad  Company,  stated  that  his  company  has  established 
a  large  creosoting  station  at  Mount  Union,  where  ties  were 
treated  by  the  pressure  method.  Some  old  poles  were  also 
reinforced  along  the  Philadelphia  division.  A  tar-paper 
band  was  fitted  about  the  pole  and  filled  with  2ij  in.  of 
asphaltum  to  a  point  6  in.  above  the  ground.  The  pole 
remained  dry  under  the  portion  treated,  and  the  results  are 
promising.  The  life  of  the  pole  thus  treated  is  extended 
about  five  years,  and  the  cost  of  the  treatment  is  about 
$1.05  a  pole.  Mr.  McDonald  also  described  another  treat- 
ment in  which  the  decayed  portion  of  the  pole  near  the 
ground  line  is  surrounded  with  a  band  and  the  space  be- 
tween the  band  and  the  pole  filled  in  with  a  certain  cement 
mixture. 

Mr.  E.  F.  McCabe,  Titusville.  said  that  he  had  treated 
poles  with  creosote  at  a  temperature  of  140  deg..  whereas 
Professor  Jackson  suggested  creosote  at  200  deg.,  and  he 
thought  that  owing  to  the  volatilization  of  the  oil  the  higher 
temperature  was  undesirable. 

Mr.  R.  D.  Coombs,  of  New  York  City,  said  that  inasmuch 
as  what  practically  corresponds  to  the  brush  treatment  has 
been  tried  on  bridges  with  excellent  result  the  brush  treat- 
ment of  poles  should  prolong  the  life  of  the  wood.  In- 
casing a  wooden  pole  in  a  concrete  base  was  also  fraught 
with  good  results,  although  in  his  estimation  the  creosote 
treatment  was  preferable  and  cheaper.  Professor  Jackson, 
in  closing  the  discussion,  said  that  it  might  be  possible  for 
a  station  to  take  any  old  tank  at  hand  and  fit  it  with  some 
old  coils  for  heating  the  creosote  and  by  this  means  employ 
the  open-tank  method  of  treatment  with  fair  financial  re- 
sults. In  reply  to  Mr.  McCabe's  question  he  stated  that 
volatilization  of  the  creosote  is  not  excessive  under  205  deg., 
moisture  being  the  chief  ingredient  passing  off  at  that 
temperature. 


SAG  -AND  SPAN    CALCULATIONS. 

The  first  business  of  Thursday  afternoon  was  the  readii 
of  the  last  part  of  the  overhead  line  connnittee's  repn 
devoted  to  sag  and  span  calculations,  by  Mr.  \V.  Le  Ki 
Robertson,  of  Philadelphia.  The  question  of  sag  and  sp; 
was  treated  in  a  preliminary  manner  at  last  year's  conve 
tion  by  the  same  author,  and  in  the  present  paper  an  attem 
has  been  made  to  give  the  proper  sag  and  stress  values  to 
used  in  the  erection  of  overhead  lines.  The  calculatio 
are  based  upon  a  load  of  a  yi-in.  coating  of  ice,  a  wi 
velocity  of  60  miles  an  hour,  acting  upon  the  wire  surfa 
only,  and  not  on  the  ice  surface;  a  temperature  of  20  d( 
Fahr.  below  zero,  with  an  allowable  stress  not  to  exce 
three-quarters  of  the  elastic  limit  and  a  factor  of  safetv 
about  2.2.  The  data  have  been  calculated  with  the  aid 
solutions  presented  in  a  paper  entitled  "Solutions  to  Prt 
lems  in  Sags  and  Spans"  by  the  author,  which  appeared 
the  June,  1911,  Proceedings  of  the  A.  I.  E.  E.  Tables  ; 
given  for  No.  6  and  No.  2  solid  hard-drawn  copper,  w 
three-braid  weatherproof  covering,  and  No.  0000  stranc 
hard-drawn  copper  with  three-braid  weatherproof  coveri 
Additional  data  are  also  given  for  annealed-copper  w 
with  three-braid  weatherproof  covering,  the  data  in 
latter  case  having  been  calculated  somewhat  approximati 
The  sag  values  and  the  data  on  annealed  copper  differ  fr 
those  given  in  the  national  report.  There  was  no  discuss 
on  Mr.  Robertson's  contribution  to  the  report. 

OVERHEAD-LINE  CONSTRUCTION. 

The  criticism  of  the  report  of  the- national  committee 
overhead-line   construction   was   divided   into   five  secti( 
Section   i   covers  specifications  for  overhead-line  consti 
tion   for  2300-volt  distribution  and  for  street  lighting 
specifications  for  materials  covering  secondary-distribui 
systems.      Section   2   covers   specifications   on   methods 
overhead-line  construction  for  secondary  voltages,  inc' 
ing  pole  wiring  for  street-lighting  work.     Section  3  co' 
inter-company  agreement  forms  and  specifications  for 
joint  use  of  poles    by  lighting  and  telephone    compai 
Section  4  deals  with  specifications  for  overhead  cross 
of  electric  lines.     Section  5  is  devoted  to  consideration 
maintenance  and  inspection.     The  first  and  second  sect 
were    presented    and    elaborated    by    Mr.    H.    N.    Miie 
of   the   Allegheny   County   Light   Company,   of   Pittsbii 
Sections    3     and    4    were    presented    and    elaborated  . 
Mr.   G.   E.   Wendle,   of   the   Edison   Electric   Illuminaij 
Company  of  Williamsport,  and  Section  5  was  read,  inie 
absence  of  Mr.  W.  C.  Sharp,  of  the  Eastern  Pennsylv  ia 
Light,  Heat  &  Power  Company,  of  Pottsville,  by  Mr.  F  >l 
Noecker,  of  the    Renova  Edison    Light,   Heat    &    Pi  •" 
Company. 

Mr.  Mueller  called  attention  to  the  fact  that  the  c 
sectional  diagrams  of  cross-arms  in  the  national  report 
marked  y/2  in.  by  4^/2  in.,  whereas  the  generally  accf ' 
stiindard,  as  established  by  electric-lighting  companies. 
phone    interests    and    the    various   telegraph   companie 
^yi  in.  by  4!4  i"-     He  enumerated  certain  tests  whic 
suggested  should  be  made  by  the  national  committee 
eluding  the  average  wire-carrying  capacities  of  the 
for  spans  of   150  ft.,  with   specified  sags;  the  weak( 
effect    of   bored   pin   holes;    the    comparative   strengt 
arms  when  the  arms  are  not  bored  and  clamp  pins  are 
and  when  standard  bored  arms  using  ij^-in.  pins  are  ; 
ployed.    After  such  data  have  been  obtained  the  comn  ti 
feels  that  the  national  committee  can  then  advisedly  re  'in- 
mend  the  standard  which  can  be  taken  up  by  the  niu- 
facturers  of  cross-arms  and  made  conmiercially  practii  "f- 
Objections  were  also  made  against  certain  of  the  spec  ca- 
tions  for   wooden   insulator   pins,   specifications  for    -pi 
pins,    specifications    for     copper    wires    and    cable   'i'" 
weatherproof  insulation,  specifications  for  aluminum    re.' 
and  cables  with  weatherproof  insulation,  specificatior.  for 
rubber   insulator  tree  wire  braided  and  specification  for 
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tthods  of  construction.  \\  itli  reiercnce  to  tlie  latter  the 
jmniittee  is  of  the  opinion  tliat,  wliile  the  meaning  and 
tent  of  the  term  2300  vohs  nominal  are  clear,  in  a  legal 
,nse  it  is  limiting,  and  that  the  term  be  defined  as  covering 
perating  voltages  between  the  limits  of  2000  and  3000. 
^e  committee  also  suggests  that  poles  be  numbejed  by 
eans  of  metal  stencils  of  either  the  cut-out  or  embossed 
pe. 

(With  reference  to  the  second  section  covering  methods 
!  overhead-line  construction   for  secondary  voltages,   in- 
juding  pole  wiring  for  street-lighting  work,  the  Pennsyl- 
fnia  state  committee  recommends  that  this  section  of  the 
.ttional  report  be  eliminated,  on  account  of  the  fact  that 
•vhole  mode  of  secondary   distribution   is   undergoing 
change  and  development.     The  latest  development  in 
Mary-system    construction,    particularly    for    stringing 
^oiidary   mains,   difYers   so   radically    from    the   methods 
loposed  that  the  connnittee  believes  it  expedient  to  proceed 
\    in  adopting  standards  which  may  shortly  be  super- 
Furthermorc,  secondary-system  work  is  so   largely 
:ter  of  local  conditions  that  no  standards  will  be  gen- 
accepted.     The  Pennsylvania  state  committee  again 
i  .ites  its  criticism  against  connecting  lightning-arrester 
;  umi  wires  to  grounded  neutral  wires  and  asks  that  this 
F  eliminated  from  the  national  report.     The  line  of  fix- 
$-es  shown   in   the    national    report,   the   state    conmiittee 
tiims,  is  poorly  designed  as  regards  the  manner  of  fasten- 
f:  to  the  arms. 

the  matter  of  joint  use  of  poles  the  state  committee 
cs  that  it  would  be  well  to  distinguish  between  poles 
»  ire  permanent  rights  of  occupancy  exist  and  poles  where 
i:achnients  are  by  license  and  revocable.     Where  one  com- 
(^ly  aJready  has  its  line  at  a  particular  location  and  another 
^ipany  desires  the  joint  use  of  the  poles  the  committee 
stgests  that  the  latter  should  pay  its  pro  rata  share  of  the 
^lual  maintenance  and  inspection  cost  of  the  poles  and 
tkes  and  other  expenditures  peculiar  to  pole  lines,  so  that 
Mere  two  parties   use   the   pole   line   jointly   each   will   be 
alone-half  of  the  total  expense.    The  company  having  the 
cjginal  line  would  be  the  actual  owner  and  the  other  would 
ileive  permanent  rights  to  use  the  poles.     In  order  to 
2t>'d  subsequent  friction  the  parties  to  the  joint-pole  agree- 
r^nt  should  determine  the  space  to  be  used  on  the  poles  by 
eih,  and   these   limits   sliould   plainly  be  set   forth   in   the 
Citract.     Then  in  subsequent  operation  each  of  the  joint 
if  the  poles  could  construct  as  many  wires  and  attach- 
as  he  wished.     When  the  pole  requires  renewal  the 
ny   owning   the   pole  renews   it  at   its  own  cost,   but 
one  of  the  joint  users  of  the  pole  desire  additional 
1  which  would  necessitate  a  higher  pole  or  more  expen- 
se construction  the  applicant  should  pay  for  the  additional 
Cft  for  renewing  with  a  higher  pole  or  for  the  extra  con- 
■'<kiction.    In  case  the  existing  pole  does  not  require  renewal 
t»  applicant   for  the  additional   space  shall  pay  the  total 
c»t  of  replacement   of   the   existing   pole   by   such   higher 
P(c.     WTiere   attachments   are   made   under   a   license   the 

3rge  therefor  shall  be  independent  of  the  number  of 
cs  actually  attached,  provided  the  construction  is  accord- 
nt  to  the  specifications.  In  case  an  isolated  pole  is  erected 
rathe  junior  company  co-linear  with  the  poles  and  extend- 
nr  through  and  above  the  wires  of  the  senior  company  the 
Cflmittee  is  of  the  opinion  that  the  latter  company  should 
"■fe  the  right  to  place  cross-arms  on  the  isolated  pole  and 
aach  its  wires  thereto  in  a  standard  manner  without  any 
cirge  whatsoever  for  the  attachments,  provided  the  dis- 
tice  between  the  poles  of  the  senior  company  on  either 
se  of  the  isolated  pole  does  not  exceed  150  ft. 

JJnder  the  specifications  for  construction  on  poles  jointly 
d  the  committee  believes  that  the  vertical  clearance  be- 
ti:^n  wires  .should  be  40  in.,  but  does  not  consider  it 
atisable  to  make  mandatory  any  greater  distance  than  can 
bijnaintained  legally.  Under  the  standard  specifications 
f<i  overhead-line  construction  the  vertical  distance  between 


electric-lighting  wires,  except  at  junction  poles,  is  made 
->4  in.,  the  center  to  center  distance  between  gains  on  the 
poles.  The  committee  suggests  that  cither  the  minimum 
clearance  be  made  24  in.  or  the  mandaiiiry  feature  he  elimi- 
nated. With  reference  to  the  part  of  the  national  report 
dealing  with  telephone  companies  and  specifying  that  a 
standard  wooden  cross-arm  not  less  than  4  ft.  in  length  shall 
be  fastened  at  its  center  to  the  pole  by  the  equivalent  of  at 
least  two  lag  bolts,  the  committee  points  out  that  the 
standard  method  of  attaching  cross-arms  is  by  through  bolts 
and  braces,  and  inasmuch  as  the  cross-arm  in  question  is  to 
be  used  to  stand  on  it  should  be  fastened  in  the  same  man- 
ner as  any  other  cross-arm.  The  connnittee  also  points  out 
that  at  the  present  time  there  is  a  decided  tendency  to  elimi- 
nate completely  the  running  of  conductors  down  on  the 
surface  of  the  pole,  either  by  insulated  supports,  through 
ducts  of  solid  insulating  material  or  with  the  various  forms 
of  armored  cable.  A  system  of  open  wiring,  by  which  the 
electric-light  conductors  are  carried  from  the  ends  of  the 
electric  arm  above  and  secured  to  special  brackets  attached 
to  the  telephone  arm  below,  the  wires  being  carried  thereon 
to  the  lower  position  on  the  pole,  is  suggested  as  being 
worthy  of  careful  examination  in  connection  with  the  ser- 
vice to  arc  and  incandescent  lamps.  The  committee  feels 
that  this  promises  to  prove  a  much  safer  and  more  satis- 
factory solution  of  the  problem  of  bringing  electric-light 
wires  down  through  the  telephone  wires  than  is  outlined  in 
the  national  report. 

The  state  committee  objects  to  the  entire  specifications 
for  overhead  crossings  of  electric-light  lines  in  the  national 
report  for  the  following  reasons:  (i)  They  require  special 
construction  of  all  electric-light  wires  (except  trollev-con- 
tact  wires)  crossing  over  railroad  right-of-way,  tracks  or 
lines  of  wires,  regardless  of  the  voltage  carried  by  the 
crossing  wires,  and  crossings  constructed  over  telephone, 
telegraph  or  other  similar  lines  when  the  electric-light  and 
power  wires  carry  over  5000  volts  constant  potential.  (2) 
They  are  not  definite  in  one  important  particular.  (3) 
They  require  relinquishment  of  the  legal  rights  of  electric- 
light  companies.  (4)  They  require  unnecessary  clearances. 
(5)  They  require  unnecessary  and  unduly  expensive  con- 
struction at  wire  crossings.  (6)  They  require  construction 
which  is  insufficiently  tried  and  experimental.  (7)  They 
require  sags  which  do  not  agree  with  the  experience  of 
operating  light  and  power  companies.  (8)  They  do  not 
cover  the  cases  when  electric-light  wires  are  crossed  over 
by  railroad  lines  of  wires,  telephone,  telegraph  or  other 
similar  lines.  (9)  If  adopted  they  will  injuriously  affect 
the  legal  position  and  liability  of  electric-light  companies. 
In  order  to  place  this  matter  clearly  before  the  members 
Mr.  Wendle  took  up  the  objections  seriatim  and  pointed  out 
the  clauses  of  the  national  report  which  he  stated  justified 
the  objections. 

The  committee  endeavored  to  obtain  from  the  members 
of  the  national  committee  a  direct  answer  to  the  following 
question  :  "Will  the  regular  standard  construction  specified 
for  2300  volts  nominal  be  accepted  for  wire  crossings  over 
railroad  right-of-way.  tracks  or  line  of  wires?"  Mr. 
Wendle  stated  that  the  answers  received  did  not  indicate 
agreement  among  the  members  of  the  committee  on  this 
point  and  that  the  fact  was  apparent  that  a  railroad  com- 
pany could  if  it  so  desired  require  special  construction  at 
all  wire  crossings  for  all  voltages.  The  ambiguity  of  the 
wording  of  the  paragraph  relating  to  the  methods  of  sup- 
porting the  conductor  at  the  poles  or  towers  was  pointed 
out  and  the  inability  to  detail  a  practicable  and  commercial 
construction  which  would  meet  requirements.  Much  of 
this  part  of  the  report  was  devoted  to  the  specified  minimum 
vertical  and  side  clearances  called  for  in  the  national  report, 
and  the  Pennsylvania  state  committee  pointed  out  that  an 
electric-light  company  has  the  right  under  its  franchise  to 
construct,  maintain  and  operate  wire  crossings  independ- 
ently of  any  consent  on  the  part  of  the  railroad  crossed.   . 
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the  only  obligation  being  to  construct,  maintain  and  operate 
the  crossings  with  safe  vertical  and  side  clearances.  The 
railroad  has  no  greater  rights  over  highways  than  other 
users,  except  to  the  extent  of  their  special  use.  When 
private  crossings  are  desired  it  was  pointed  out  that  the 
railroad  may  demand  any  type  of  construction  and  impose 
anj'  conditions  which  it  deems  proper.  The  committee 
stated  that  examination  of  the  specifications  in  the  report 
generally  fails  to  disclose  any  agreement  on  the  part  of  the 
railroads  throughout  the  country  to  permit  private  wire 
crossings,  even  if  constructed  in  accordance  with  the  speci- 
fications, and  that  in  view  of  these  conditions  the  members 
should  not  voluntarily  limit  their  legal  rights  and  impose 
upon  themselves  duties  in  clearances  with  regard  to  rail- 
roads which  are  not  demanded  by  safe  construction  and  are 
not  legally  enforcible.  Exception  is  taken  to  the  general 
demand  that  alternating-current  circuits  clear  all  existing 
wires  not  less  than  8  ft.,  since  the  courts  of  Pennsylvania 
have  held  that  a  junior  company  could  not  be  compelled  to 
maintain  a  greater  clearance  at  a  crossing  point  than  the 
vertical  distance  which  the  senior  company  maintains  be- 
tween its  own  wires  of  similar  alternating-current  voltage, 
which  in  the  case  cited  was  24  in. 

Objection  is  also  raised  to  the  relative  clearances  required 
for  bare  and  insulated  wires  when  used  on  direct-current, 
constant-potential  circuits  not  exceeding  750  volts,  the  com- 
mittee pointing  out  that  commercial  insulated  wire  after  a 
few  months'  exposure  to  the  weather  has  a  doubtful  in- 
sulating value,  and  that  a  clearance  of  4  ft.  with  the  bare 
and  2  ft.  with  insulated  wires  is  not  justified  by  operating 
experience. 

In  order  to  collect  data  on  the  question  of  the  hazard  at  ■ 
railroad  crossings  the  committee  submitted  a  list  of  ques- 
tions to  seventy-seven  of  the  member  companies  in  the 
association,  and  answers  were  received  in  full  from  seventy 
of  the  companies,  or  90  per  cent  of  the  companies  in  the 
association,  which  control  about  95  per  cent  of  the  poles. 
A  summary  of  the  replies  is  given  in  the  report,  from 
which  it  appears  that  the  total  number  of  wire  crossings 
with  special  fastenings  or  protective  devices  is  not  over 
forty-nine,  while  the  total  breakdowns  or  interferences 
at  these  crossings  were  sixteen.  Of  these  breakdowns  five 
were  caused  by  galvanized-wire  cradles,  ten  were  caused 
by  special  wire-clamping  devices  required  by  the  railroads 
and  one  by  a  line  constructed  by  the  railroad  across  its 
tracks  at  too  low  a  level.  The  companies  reporting  the 
fifteen  breakdowns  have  removed  the  cradles  and  special 
clamping  devices  and  substituted  therefor  the  regular 
double-arm  construction  with  standard  insulators  and  ties, 
since  which  no  trouble  has  been  experienced. 

The  committee  feels  that  the  question  of  crossings  is  a 
very  vital  one.  In  Pennsylvania  the  courts  have  held  that 
an  electric-light  company  "must  construct,  maintain  and 
operate  its  overhead  wires  with  the  highest  practicable 
degree  of  care,"  which  means  that  a  company  must  do  all 
that  human  care,  skill  and  vigilance  can  suggest  and  must 
adopt  the  most  modern  appliances  and  methods  in  its  con- 
struction. If  the  specifications  for  overhead  crossings  in 
the  national  report  are  the  best,  and  if  adopted  will  result 
in  safer  construction,  then,  the  committee  points  out,  a  com- 
pany is  legally  bound  to  use  these  specifications  in  its  con- 
struction everywhere  on  its  system.  In  a  lawsuit  involving 
overhead  construction  the  specifications  approved  officially 
by  the  representatives  of  the  industry  would  in  the  estima- 
tion of  the  committee  be  offered  in  evidence  and  be  accepted 
on  the  point  at  issue.  The  burden  of  proof  would  therefore 
be  placed  on  any  company  attacking  such  standards.  Where 
the  jurisdiction  and  control  of  the  industry  are  delegated  to 
a  commission  which  has  the  right  to  specify  overhead-line 
construction  and  materials,  such  a  commission  would  most 
certainly  make  as  its  minimum  requirements  the  specifica- 
tions adopted  by  the  National  Electric  Light  Association. 
In  view  of  the  foregoing  the  committee  asks  why  specifica- 


tions should  be  adopted  which  will  injuriously  affect  the 
legal  position  and  increase  the  responsibilities  of  member 
companies,  especially  since  these  have  not  been  thoroughly 
tested  and  proved  in  service  and  are  not  accepted  as  un- 
questionably the  best  and  safest. 

Discussion. 

Mr.  J.  H.  McDonald,  of  the  Pennsylvania  Railroad  Com- 
pany, called  attention  to  the  desirability  of  having  standard! 
specifications  for  railroad  crossings.  He  said  that  the 
smaller  companies  were  the  worst  to  deal  with,  inasmuch  as 
they  could  not  command  the  best  engineering  advice.  Mr. 
R.  D.  Coombs,  of  New  York,  a  member  of  the  national 
committee  on  overhead-line  construction,  said  that  man) 
of  the  objections  raised  had  to  do  with  matters  of  policy 
The  national  committee  was  particular  not  to  state  how  ; 
thing  should  be  done,  but  what  the  companies  should  do 
and  it  made  every  attempt  to  compile  reasonable  sped 
fications. 

Mr.  J.  H.  Perkins,  of  Lancaster,  drew  from  Mr 
McDonald  an  admission  that  in  all  permits  for  crossing 
the  electric-light  company  is  forced  to  sign  an  agreemen 
absolving  the  railroad  from  all  damages  in  case  of  acciden 
due  to  the  presence  of  the  wires  at  the  crossings.  Thi; 
Mr.  McDonald  said,  was  insisted  upon  by  the  legal  depari 
ment  of  the  railroad,  which  felt  that  inasmuch  as  the  rai 
road  was  invariably  on  the  highway  first  it  could  dictate  t 
subsequent  users. 

Mr.  E.  F.  McCabe,  of  Titusville,  also  called  attention  I 
the  clause  in  agreements  with  railroads  whereby  the  latti 
could  compel  the  removal  of  the  crossing  on  demand.  E 
pointed  out  that  the  railroad  did  not  own  the  property  ar 
merely  possessed  a  right-of-way,  but  that  it  was  oftentim 
expedient  for  the  lighting  companies  to  sign  the  agreemen 
in  order  to  effect  the  crossings  without  undue  delay. 

Mr.  Thomas  Sproule,  of  Philadelphia,  stated  that  cro; 
arms  having  a  section  of  33^  in.  by  4J-2  in.  were  in  gener 
use  among  the  larger  companies.  He  was  of  the  opini 
that  clamp  pins  would  eventually  come  into  general  use  a 
defended  the  national  report  in  many  points.  He  felt  tl" 
some  of  the  recommendations  of  the  committee  were  we; 
although  he  admitted  that  the  report  was  the  best  st; 
report  ever  presented.  Mr.  J.  F.  Gilchrist,  of  Chicaj 
stated  that  engineers  of  the  Commonwealth  Edison  Co 
pany  had  examined  the  report  and  found  it  satisfactory 
the  company.  He  said  the  men  on  the  national  commit 
were  well  selected  for  the  work  and  their  deliberations  r 
resented  the  best  judgment  of  the  industry.  While  so 
features  could  doubtless  be  improved  upon,  he  urged  t 
the  national  report  should  be  adopted,  after  which  s;  1 
changes  as  practice  dictates  could  be  brought  about. 

Mr.  McDonald,  answering  the  objections  of  the  si ' 
committee  to  the  specifications  on  wire  and  its  fe  ■ 
that  small  companies  could  only  obtain  such  wire  as 
market  affords,  stated  that  the  Pennsylvania  Railroad  -■ 
specifications  for  all  of  its  wires  used  and  found  no  diffici  ■• 
in  finding  a  manufacturer  to  turn  out  the  product  for  th  ■ 

Mr.  E.  H.  Davis,  of  Williamsport,  discussed  the  sp'- 
fications  from  the  legal  viewpoint  and  claimed  that  no  s  i- 
eral  changes  should  be  made  or  standards  recommendec " 
adopted  without  the  most  careful  consideration  of  the 
main  factors  involved — greater  safety  and  increased 
pense.  He  maintained  that  no  mere  experimental  sug 
tions  should  be  recommended  as  standards,  and  that 
consideration  should  be  given  to  the  effect  of  prop 
standards  upon  the  smaller  companies  and  upon  sp 
types  of  construction  in  many  localities  due  to  local  ct  ii* 
tions.  He  said  that  the  final  test  of  a  proposed  standa  is 
its  general  acceptance  by  the  industry.  If  it  is  unt-'4 
debatable  or  experimental  it  should  be  rejected  uni  it 
proves  its  merit.  He  cited  the  prejudicial  legal  effei  "' 
doubtful,  untried  and  expensive  standards  and  called  a':"" 
tion  to  the  very  important  legal  questions  involved  ii  ■™ 
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ration  of  tlie   electric-lighting   industry   to   tlie   telephone 
cnpanies,    competing     lighting    companies,     trolley    com- 
plies, steam  railroads  and  other  interests,  including  the 
ste  and  numicipality.     He  contended  that  no  standards 
iiolving  such  other  interests  should  be  proposed  without 
tl  fullest  consideration  of  the  legal  rights  of  all  parties  in 
iierest,  and  certainly  the  legal  rights  of  members  should 
n   be  surrendered  and  additional  responsibilities  imposed 
whout  their  full  knowledge  and  consent.     He  said  that 
piposed  standards  based  upon  engineering  data  alone  can- 
n   do  justice  to  member  companies  and  to  the  other  in- 
tiests  affected.     In  order  to  emphasize  the  importance  of 
tl  questions  at  issue  Mr.  Davis  considered  the  money  value 
0  the  investment  of  the  industry  affected.     He  cited  the 
Lited  States  report  on  commercial   electric-lighting  com- 
plies for  1907,  which  showed  an  increase  of  investment 
O'r  the  previous  period  in   1902  of  about   100  per  cent. 
A^uming  that  the  present  figures  will  be  80  per  cent  in 
e:  ess  of  the  report  of   1907  Mr.   Davis  gives  the  gross 
it.ime    of     all    companies     for    1911    as     approximately 
*  "^(X).ooo.    The  cash  investment,  he  claimed,  would  cer- 
lie  five  times  that,  or  $1,500,000,000,  and  likely  much 
The  cost  of  the  distributing  systems  will  average 
;:i  per  cent  to  50  per  cent  of  the  total  investment,  or 
rom  $600,000,000  to  $800,000,000,  the  major  portion  of 
w    11  investment  will  be  affected  by  the  standards  proposed. 
T.'  accident  branch  of  the  business.  Mr.  Davis  said,  costs 
ai  :My  on  a  conservative  estimate  I  per  cent  of  the  gross 
.  or  about  $3,000,000.    How  much  the  standards  pro- 
in  the  national  committee's  report  will  increase  the 
:     •nient  or  the  annual  cost  of  maintenance  on  overhead- 
i    L. instruction  can  only  be  conjectured,  but  Mr.  Davis 
'       lined  that   it   will  certainly  be  large  enough   in  the 
,ate  to  justify  the  most  careful  scrutiny  of  the  entire 
before  its  adoption.     So  far  at  least  as  appearances 
report  itself  are  concerned,  Mr.  Davis  said  this  phase 
question  was  never  considered  by  the  national  com- 
m  rf.     Passing  thence  to  a  consideration  of  the  expense 
th    would  be  involved  if  Section  4  of  the  national  report 
wii   into  effect  in  the  State  of  Pennsylvania  alone,  Mr. 
said  that  the  1659  crossings  over  steam  roads  at  a 
ite  estimate  of  $50  for  each  crossing  would  involve 
cnse  exceeding  $80,000  and  that  the  increased  legal 
y  could  only  be  guessed  at.    If  the  same  type  of  con- 
;  >n  would  be  legally  required  over  all  highways  the 
'  ould  run  into  millions. 
L.  H.  Conklin,  Warren,  Pa.,  agreed  with  Mr.  Davis 
ii\  the  legal  side  of  the  report  should  be  given  the  utmost 
ccsideration.     The   discussion,   which   was   quite   spirited 
■'"    jhout,  occupied  the  entire  session,  and  at  its  close  it 
'ed  to  refer  the  entire  report  of  the  state  committee 
national  committee,   with  the  suggestion   that   it  be 
ccsidered  in  connection  with   the   report  of  the  national 
comittee  on  overhead  line  work. 

ELECTRIC.'\L   .APPLIANCES. 

ne  first  paper  read  at   Friday   morning's   session  was 

-  prjared  by  Mr.   E.   B.   Greene,  of  Altoona,   Pa.,  on  the 

va  e  of  electrical  appliances  to  the  central  station.     The 

was  somewhat  reminiscent  in  character.    At  Altoona 

rate  system  of  charging  for  electrical  energy  is  in 

so  that  almost  all  the  appliances  obtain  the  advan- 

t  the  low  rate,  which  is  4  cents  per  kw-hour.     Mr. 

-  .:'.e   called    attention    to    the    advantages    of    suiting    a 

fiaron  to  the  woman,  recommending  in  the  case  of  a  quick 

w<ker  an  iron  rated  at  approximately  10  volts  below  the 

.  stJdard  voltage  on  the  line,  care  being  exercised  to  instruct 

heinot  to  leave  the  iron  on  the  circuit  for  any  longer  time 

*''     is  necessary  to  heat   it  up   for  work.     The  Altoona 

iny  has  met  with  phenomenal  success  in   introducing 

■  itiron  in  that  city.    The  company  engages  young  men 

fothe  purpose  of  selling  heating  units  and  pays  them  at 

thirate  of  50  cents  each  for  each  article  sold. 


Discussion. 

Mr.  H.  P.  Swayne,  of  Altoona,  said  that  from  July,  1910, 
to  July,  19H,  his  company  added  to  its  already  large  heating 
load  2460  electric  flatirons  and  472  toasters.  One  hundred 
of  the  latter  were  given  away  through  an  advertising  con- 
test, by  which  means  300  more  were  sold.  Mr.  J.  E.  Schute, 
of  Altoona,  stated  that  the  greater  part  of  the  irons  and 
toasters  were  sold  at  the  office,  the  women  using  the  devices 
being  the  best  advertisers.  So  great  is  the  heating  load 
that  the  peak  on  Tuesday  occurs  at  10  o'clock,  and  Mr. 
J.  F.  Cole,  of  the  same  company,  stated  that  this  oftentimes 
necessitated  the  employment  of  an  extra  man  on  Tuesday 
in  the  boiler-room  and  tlie  starting  up  of  an  additional  unit. 
Mr.  Greene  drew  attention  to  some  curves  for  seven  con- 
secutive days  which  were  displayed  on  the  wall  of  the  con- 
vention hall,  which  showed  that  the  heating  load,  which  is 
greatest  on  Tuesday,  also  was  apparent  on  Wednesday  and 
even  on  Thursday  morning. 

CENTRAL-STATION    SERVICE    VS.    ISOLATED    PLANTS. 

An  excellent  paper  on  this  subject  was  prepared  by  Mr. 
T.  E.  Spence,  of  the  Luzerne  County  Gas  &  Electric  Com- 
pany, Plymouth,  Pa.,  and  was  read  in  his  absence  by  Mr. 
W.  C.  Anderson,  of  that  compatiy.  The  author  endeavored 
to  show  that  the  question  of  costs  should  not  always  be 
the  deciding  factor  in  favbr'-o^  purchasing  energy  from 
central  stations,  but  that  the  many  contingent,  or  rather 
accruing,  advantages  are  largely  in  favor  of  the  central 
station  and  should  be  given  due  consideration  in  balancing 
the  central-station  supply  against  the  isolated  plant.  The 
author  showed  that  in  order  to  keep  pace  with  the  advance- 
ment of  the  art  a  central  station  is  forced  to  install  modern 
apparatus,  whereas  the  manufacturer  cannot  readily  afford 
to  replace  his  apparatus  for  newer  types  and  must  usually 
use  his  plant  continuously  until  it  is  relegated  to  the  scrap 
heap.  Moreover,  the  manufacturer  never  knows  how 
future  trade  conditions  will  affect  his  business.  The  latter 
may  increase  extensively,  and  in  order  to  keep  pace  with 
this  growth  it  would  be  necessary  to  install  additional  units, 
which  usually  results  in  a  very  undesirable  type  of  plant, 
needing  more  attention,  more  repairs,  etc.  On  the  other 
hand,  if  his  business  decreases,  he  will  suffer  loss  by  reason 
of  fixed  charges.  Mr.  Spence  also  asks  if  it  is  not  better, 
from  an  investor's  point  of  view,  to  avoid  investment  in  a 
power  plant  which  if  destroyed  will  cause  greater  loss,  due 
to  interruption  of  business,  than  the  loss  due  to  the  destruc- 
tion of  the  plant  itself,  which  latter  can  be  covered  by  in- 
surance. He  states  that  continuity  and  reliability  of  service 
should  be  given  due  consideration  in  balancing  the  central- 
station  supply  against  the  isolated  plant,  and,  further,  that 
whatever  makes  for  continuity  and  reliability,  at  some  sacri- 
fice of  economy  and  detail,  may  be  installed  and  will  ulti- 
mately prove  of  greater  economy  through  the  insurance  of 
uninterrupted  output.  The  central  station  is  in  business 
for  the  purpose  of  producing  and  marketing  electrical  en- 
ergy. Its  reputation  for  reliable  service,  consequently,  must 
be  safeguarded,  and  a  complete  shutdown  is  almost  un- 
known. There  is.  moreover,  sufficient  reserve  apparatus 
installed  in  the  plant  of  a  central  station  to  permit  one  or 
more  of  its  units  to  remain  idle  without  crippling  the  serv- 
ice. Such  is  not  the  case  in  isolated  plants.  The  author 
gives  a  most  convincing  demonstration  of  the  efficiency  of 
the  central-station  idea  in  that  his  company  supplies  energy 
to  coal  mines  and  breakers  from  a  coal-burning  central  sta- 
tion located  several  miles  from  the  mines.  The  plants  in 
the  anthracite  region  can  purchase  fuel  for  about  $1.30  per 
ton  or  less,  and  the  energy  can  be  purchased  by  the  large 
mines  for  2  cents  per  kw-hour  or  less.  At  such  a  rate  the 
mine  operators,  especially  those  with  smaller  holdings,  find 
operation  with  central-station  service  more  advantageous 
than  by  isolated  plant,  with  cheaper  fuel  but  heavy  invest- 
ment cost  per  unit  of  work  done. 


676 


ELECTRICAL     WORLD. 


Vol.  58,  No.  1. 


Discussion. 

Mr.  E.  B.  Greene,  of  .-Mtoona,  called  attention  to  the  fact 
that  the  main  dravs'back  in  producing  energy  at  the  coal 
mines  is  the  lack  of  water.  His  company  supplies  about 
4500  hp  to  mines  in  the  bituminous  coal  regions  contiguous 
to  Altoona.  Mr.  W.  R.  Kenny,  Connellsville,  Pa.,  told  of 
the  immense  load  which  the  West  Penn  Electric  Company 
has  in  the  coal  mines  in  that  section.  Most  of  the  mines 
there  have  abundant  water  supply,  but  the  maintenance  cost 
is  so  excessive  that  the  central  station  can  compete.  More- 
over, for  mine  operation  electricity  possesses  advantages 
superior  to  any  other  form  of  energy.  Mr.  H.  N.  Mueller, 
Pittsburgh,  Pa.,  spoke  of  the  difficulty  of  dealing  with  con- 
sulting engineers,  who  usually  find  it  advantageous  for  their 
clients  to  install  isolated  plants.  Mr.  Mueller  also  showed 
how  municipal  plants  tie  up  the  business  development  in 
towns  in  which  they  are  located  and  how  boards  of  trade 
and  boosters  for  various  localities  manage  to  attract  busi- 
ness with  the  assurance  of  abundant  and  cheap  electric 
supply  for  manufacturing  purposes.  Mr.  Anderson  said 
that  his  company  recently  was  able  to  shut  down  two 
municipal  plants,  giving  in  lieu  of  payment  street-lighting 
service  to  cover  the  cost. 

ORNAMENT.\L    STREET    LIGHTING. 

A  paper  on  this  subject  was  presented  by  Mr.  C.  E. 
Stephens,  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  of  Pittsburgh,  an  abstract  of  which  is  published 
elsewhere  in  this  issue.  Mr.  B.  F.  Fisher,  Jr.,  of  the  West- 
inghouse Lamp  Company,  and  Mr.  Thomas  Sproule,  of  the 
Philadelphia  Electric  Company,  discussed  this  paper  briefly. 


The  last  paper  of  the  session  was  the  report  of  the  com- 
mittee on  rates,  of  which  Mr.  J.  H.  Perkins,  of  Lancaster, 
Pa.,  is  chairman.  The  committee  reviewed  the  report  of 
the  national  committee  so  as  to  bring  out  as  distinctly  as 
possible  its  more  important  features.  Passing  thence  to 
cost  determination,  the  committee  thouglit  that  to  gain  the 
confidence  of  the  public  in  the  fairness  of  central-station 
methods  of  charging  and  at  the  same  time  place  central 
stations  in  a  position  unassailable  on  the  part  of  com- 
missions or  other  business-regulating  bodies  the  central 
station  must  have  schedules  of  rates  to  reach  all  classes  of 
business,  which  should  be  public  and  as  few  in  number  as 
possible.  These  schedules,  in  the  opinion  of  the  committee, 
should  be  based  on  costs  logically  determined.  An  actual 
case  was  cited  in  which  the  expenses  are  proportioned  to 
three  elements  of  cost:  Those  that  deal  wholly  or  in  part 
with  the  number  of  customers,  those  that  deal  with  the 
demand  or  size  of  the  installation,  and  those  that  deal  with 
the  energy  delivered.  The  committee  indorsed  the  plea  of 
the  national  committee  for  uniformity  in  the  form  of  rates 
and  recommended  that  a  vote  be  taken  on  the  question  of 
a  minimum  charge  and  of  flat-meter  versus  differential- 
meter  rate  for  residence  lighting,  and  that  the  result  of  the 
vote  be  transmitted  to  the  national  association  as  a  definite 
recommendation. 

Discussion. 

The  discussion  on  the  paper  on  rates  was  taken  up  in  the 
executive  session,  so  that  the  details  are  not  open  for  pub- 
lication. 

ELECTION    OF    OFFICERS. 

At  the  Friday  morning  session  the  report  of  the  nomi- 
nating committee  was  received,  and  on  its  recommendation 
the  following  officers  were  elected:  President,  Mr.  R.  S. 
Orr,  Pittsburgh ;  vice-president.  Mr.  Van  Dusen  Rickert, 
Pottsville;  secretary-treasurer,  Mr.  W.  E.  Long,  Phila- 
delphia. The  three  members  elected  on  the  executive  com- 
mittee, according  to  the  provisions  of  the  constitution,  were 
Messrs.  E.  H.  Davis,  Williamsport ;  Duncan  Campbell, 
Scranton,  and  S.  C.  Pohe,  Bloomsburg. 


Mr.  R.  S.  Orr,  the  newly  elected  president  of  the  Peni 
sylvania  Electric  Association,  is  superintendent  of  tli 
Allegheny  County  Light  Company,  Pittsburgh,  Pa.  He  ha 
taken  an  active  part  in  the  association  since  its  formatio 
and  has  been  among  the  foremost  in  advancing  its  interest 
Mr.  Orr  was  born  Oct.  14,  1867,  in  Clarion  County,  Pa 
and  was  educated  in  the  public  schools,  Washington  an 
Jefferson  Academy  and  Washington  and  Jefferson  Colleg 
receiving  the  degree  of  B.A.  from  the  latter  in  1891.  Ft 
two  years  after  his  graduation  Mr.  Orr  tauglit  in  the  Was! 


ington  and  Jefferson  Academy,  leaving  there  to  becm 
principal  of  the  Ninth  Ward  public  schools  of  Alleghei 
In  February,  1904,  Mr.  Orr  forsook  teaching  as  a  prof( 
sion  and  became  general  contracting  agent  of  the  compa 
with  which  he  is  now  connected.  So  effective  and  aggf 
sive  was  his  work  that  within  a  short  time  he  was  ma 
acting  general  superintendent  and  within  less  than  a  y( 
general  superintendent,  a  position  which  he  has  since  fir 
with  credit  to  himself  and  his  company.  Mr.  Orr  effect 
many  improvements  in  the  service  and  is  the  inventor  0 
method  of  reinforcing  decayed  wooden  poles  with  concre 
used  generally  by  telephone,  railway  and  lighting  co 
panies  throughout  the  country.  He  is  a  member  of  ' 
Engineers'  Society  of  Western  Pennsylvania,  Amerit 
Electrochemical  Society  and  an  associate  member  of 
American  Institute  of  Electrical  Engineers.  Outside  of 
engineering  profession  Mr.  Orr  is  a  member  of  the  U 
versity  Club,  Pittsburgh  Athletic  Club,  Board  of  Alleghi 
School  Controllers,  a  trustee  of  St.  John's  General  H 
pital,  a  director  of  the  Ohio  Valley  Bank  and  one  of 
board  of  managers  of  the  Woods  Run  Industrial  Home. 

ENTERTAINMENT   FEATURES. 

As  was  the  custom  at  previous  conventions  of  the  assoi  • 
tion,  abundant  entertainment  features  were  provided  dur 
the  week  to  occupy  the  time  of  the  members  and  guests 
required  at  regular  sessions.     While  the  convention  wa; 
session  Wednesday  morning  the  ladies  played  cards  in  ■ 
hoti:l  parlors,  and  in  the  afternoon  the  delegates  took  ( 
in  track  events,  including  a  loo-yd.  dash,  a  50-yd.  dasi 
fat-man's  race,  a  three-legged  race  and  a  sack  race.      ' 
races  were  hotly  contested  and  afforded  no  end  of  ami 
ment.     Following  these  events  there  was  a  baseball  g: 
between  the  central-station  men  and  the  supply  men,  an(  ^ 
a  finale  to  the  day's  outdoor  sports  there  were  four  hi 
races  at  the  excellent  track  with  which  Exposition  Par 
provided.     The  track  presented  a  holiday  appearance,  '  ' 
the   pennants   of    the   association    everywhere   in   evide  e- 
The  attendance  included,  besides  those  at  the  convent  n, 
about  2000  persons  from  the  nearby  country.    Wedne;iy 
evening  was  given  over  to  a  theater  party,  the  talent  1- 
cluding  headliners  from  the  various  companies  represei  a. 
Motion  pictures  and  a  minstrel  troupe  from  Pittsburgh   r- 
nished   the   bulk  of   the   entertainment,   the  sallies  of  if 
latter  being  directed  at  some  of  the  best-known  member  of 
the  association.    Following  the  theater  party,  at  the  in'.a- 
tion  of  the  Westinghouse  Electric  &  Manufacturing  Cn- 
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.  the  party  boarded  the  steamer  Helena  for  a  moonlight 
si  on  Conneaut  Lake.  Refreshments  were  served  during 
t:  sail  and  an  electric  search  lamp  served  in  lieu  of  the 
r»on.  The  food  was  prepared  for  the  most  part  on  electric 
S'vcs,  chafing  dishes,  percolators,  etc. 

Pn  Thursday  morning  the  ladies  were  taken  in  automo- 
les  to  the  fish  hatcheries  of  the  State,  and  in  the  after- 
rpn  they  held  a  salmagundi  on  the  hotel  veranda.  Bowl- 
i^  and  rifle  contests  were  provided  for  men  during  the 
£cmoon.  and  in  the  evening  a  cotillon,  led  by  Mr.  E.  L. 
Jiith,  of  Towanda,  was  given  in  the  dancing  pavilion. 
lautiful  favors  were  distributed,  and  the  evening's  enter- 
tnment  concluded  with  a  cake  walk.  The  Sons  of  Jove 
Hd  a  rejuvenation  in  the  Japanese  tea  garden  later. 

Dn  Friday  morning  there  were  bowling  and  rifle  contests 
f:  the  ladies,  and  in  the  afternoon  the  men  engaged  in  boat 
tres  and  swimming  contests,  the  entertainment  program 
C'sing  with  a  balloon  ascension.  Attached  to  the  balloon, 
\iich  reached  a  height  of  approximately  6500  ft.,  was  an 
iinense  pennant  of  the  association.  Abundant  prizes  were 
'  "iried  for  the  contestants,  including  chafing  dishes,  per- 
rs,  sewing-machine  motors,  irons,  table  lamps  and 
other  electrical  devices  for  the  ladies  and  suitable 
(  ^es  for  the  men  as  well.  Mr.  G.  B.  Muth,  of  Phila- 
c  phia,  was  chairman  of  the  entertainment  committee. 


Wisconsin  Commission  News. 


I  he  commission  has  dismissed  a  case  brought  against  the 
Pdi  municipal  electric-light  plant.  A  petition  alleged  that 
ti  rates  for  electric  service  were  excessive  and  that  cer- 
tfn  consumers  were  discriminated  against  in  the  matter 
c  meter  rentals.  At  the  hearing  the  municipality  con- 
tSded  that  the  rates  were  not  high  enough  to  guarantee 
a'easonable  return.  The  testimony  showed  that  some  con- 
^lers  owned  their  own  meters,  while  others  paid  an  an- 
ifal  rental  on  meters  owned  by  the  plant.  This  rental 
Vis  not  uniform,  however.  It  also  developed  that  the  con- 
shiers  who  usually  are  metered  were  on  the  flat-rate  basis. 
Pom  an  approximate  estimate  of  the  plant's  earnings 
fined  from  the  very  crude  accounting  system  in  use  by 
tt  municipality  the  commission  was  of  the  opinion  that 
It  present  rates  yielded  a  somewhat  small  rate  of  return 
ly  consequently  this  portion  of  the  petition  was  dismissed, 
le  decision  stated  in  this  connection  that  when  meters 
:i  in  general  use  and  the  plant  accounts  properly  kept  a 
i/ision  of  rates  may  be  necessary.  The  practice  of  charg- 
i;  a  meter  rental  was  condemned  by  the  commission  and 
t;  order  provided  that  all  meter  rentals  now  in  force 
s.)uld  be  abolished  and  a  minimum  bill  of  50  cents  per 
r.-ter  per  month  substituted.  The  municipality  is  also 
dered  to  acquire  all  meters  now  privately  owned  or  pay 
t  the  consumer  owning  his  own  meter  an  annual  rental 
<  $2  per  meter. 


New  York  Commission  News. 


•Tne  commission  has  been  requested  by  the  municipal 
Ethcrities  of  the  village  of  Catskill  to  fix  the  price  to  be 
pd  for  street  lighting  under  a  new  contract  proposed  to 
t  entered  into  with  the  Schoharie  Light  &  Power  Com- 
f  ly,  the  parties  having  been  unable  to  reach  an  agreement. 

e  Board  of  Trustees  of  the  village  submitted  several 
llhting  specifications  to  the  company  and  is  particularly  de- 
sous  of  securing  reasonable  rates  upon  thirty-five  200-watt 
l;nps,  fifty  60-watt.  lamps  and  200  50-watt  lamps.  This 
F.n  contemplates  the  elimination  of  all  arc  lamps  now  used. 
\-h  the  consequent  saving  in  cost  of  maintenance  and 
v:hout  any  necessity  of  a  change   in   station   apparatus 


The  company  has  offered  to  light  the  streets  of  the  village 
all  night  and  every  night  as  proposed  in  this  plan  for  the 
period  from  the  termination  of  the  present  contract  to 
May  28,  1912,  at  the  annual  rate  of  $53.78  for  the  200-watt 
lamps,  $22.50  for  the  60-watt  lamps  and  $20  for  the  40-watt 
lamps.  These  prices  the  village  believes  to  be  excessive  and 
unreasonable  and  in  turn  has  offered  to  the  company  a 
compromised  price  of  6j4  cents  per  kw-hour  for  such 
service.  The  company  refuses  to  accept  the  compromise, 
and  the  village  authorities,  therefore,  appealed  to  the  com- 
mission to  adjust  the  difficulty;  the  commission  is  also  asked 
to  request  the  company  to  continue  furnishing  light  to  the 
village  under  the  same  hour  schedule  and  at  the  same  price 
as  at  present  until  the  matter  is  heard  and  determined. 

The  Public  Service  Commission,  Second  District,  has  in- 
structed its  counsel  to  commence  actions  to  recover  a 
penalty  provided  by  law  against  twenty-two  gas  and  elec- 
trical corporations  for  failure  to  file  the  annual  report  re- 
quired by  the  commission  for  the  year  ended  Dec.  31,  1910. 
The  companies  were  given  until  Feb.  15  to  file  these  reports, 
and  repeated  requests  for  reports  from  the  statistician  of 
the  commission  and  its  counsel  since  that  time  have  been 
unavailing. 


CURRENT   NEWS   AND   NOTES 


National  Electrical  Code. — The  new  biennial  edition 
(1911)  of  the  National  Electrical  Code  will  be  issued  in 
about  a  month. 

*  *     * 

N.  E.  L.  A.  Membership. — The  present  membership  of 
the  National  Electric  Light  Association  is  9570,  an  increase 
of  900  since  the  May  convention. 
*     *     * 

Metric  System  for  Magnetic  Testing. — At  the  meeting 
in  July  of  the  American  Society  for  Testing  Materials  the 
committee  which  submitted  a  report  on  a  standard  method 
for  the  magnetic  testing  of  iron  and  steel  used  the  metric 
system  in  the  report,  partly  on  the  grounds  that  nearly  all 
electrical  work  in  this  country  is  done,  at  least  in  part,  by 
the  metric  system,  and  in  the  European  countries  uni- 
versally so,  and  also  because  the  European  technical  press 
entirely  and  the  American  technical  press  in  great  part  use 
that  system  in  articles  dealing  with  magnetic  quantities. 

*  *     * 

The  Horse  in  Hot  Weather. — Mr.  F.  D.  Pembleton,  of 
the  Public  Service  Electric  Company,  New  Jersey,  has  com- 
piled statistics  showing  that  the  loss  of  horses  during  the 
recent  hot  wave  was  3752  in  four  cities  alone,  namely.  New 
York,  Chicago,  Philadelphia  and  Boston,  the  respective 
figures  being  1708,  1483,  351  and  210.  The  money  loss  was 
probably  considerably  in  excess  of  $1,000,000.  In  com- 
menting on  these  figures  the  editor  of  the  "Question  Box" 
of  the  N.  E.  L.  A.  Bulletin  says  that  during  the  period  of 
great  heat  manufacturers  of  electric  trucks  and  vehicles 
were  swamped  with  orders,  but  few  of  which  could  be 
filled. 

*  *     * 

Meetinc;  of  Empire  State  Association. — The  annual 
meeting  of  the  Empire  State  Gas  &  Electric  Association 
will  be  held  in  the  Engineering  Societies  Building,  New 
York,  at  10  a.  m.  on  Friday,  Oct.  6.  The  program  will  con- 
sist of  the  reports  of  numerous  committees  and  discussions 
thereon.  Several  of  the  recent  opinions  of  the  Public  Serv- 
ice Commission  which  are  of  particular  importance  and  the 
question  of  the  extent  to  which  public-service  corporations 
should  enter  into  civic  relations  will  also  be  discussed.  The 
election  of  officers  for  the  ensuing  year  will  take  place  at 
this  meeting.  Those  who  attend  the  meeting  will  lunch  to- 
gether at  the  Engineers'  Club  during  the  noon  recess. 
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Old-Time  Telegraphers. — The  Old-Time  Telegraphers' 
Association  and  the  United  States  Military  Telegraph 
Corps  held  their  annual  reunion  at  Atlantic  City  on  Sept. 
5,  6  and  7. 

*  *     * 

Output  of  Gasoline  Automobiles  in  1912. — It  is  esti- 
mated that  the  output  of  gasoline  pleasure  vehicles  in  1912 
will  reach  210,000.  The  largest  annual  output  in  the  past 
was  186,000  cars,  which  sold  at  an  average  price  of  $1,533- 

*  *     * 

Milwaukee  Section,  N.  E.  L.  A. — The  Milwaukee  Elec- 
tric Railway  &  Light  Company  Section  of  the  National 
Electric  Light  Association  will  hold  a  meeting  on  Sept.  25 
or  Sept.  26  at  which  Mr.  O.  M.  Rau,  chief  electrician  of 
the  company  and  also  the  recently  elected  president  of  the 
section,  will  deliver  an  address  on  "The  Distribution  Sys- 
tem of  the  Milwaukee  Electric  Railway  &  Light  Company." 

*  ♦     * 

A  Correction. — The  following  correction  should  be  made 
in  the  article  entitled  "New  High-Tension  Transmission  in 
Connecticut  Valley,"  page  619,  issue  of  Sept.  9.  The  final 
part  of  the  first  paragraph  should  read  "and  the  consulting 
engineers  of  the  undertaking  were  the  former  firm  of 
Thomas  &  Neall,  New  York,  represented  throughout  by 
Mr.  N.  J.  Neall,  of  the  Boston  office."  In  the  next  to  the 
last  paragraph  it  is  stated  that  the  mills  mentioned  are 
shortly  to  double  their  capacity,  which  should  read  "double 
their  demand."  In  the  tabulation  of  costs  the  item  "Engi- 
neering, including  preliminary  surveys,  $16.10  per  tower," 
should  read  "Engineering,  including  all  surveys,  $37.40." 

Brooklyn  Edison  Library. — In  keeping  with  its  spirit  of 
progressiveness  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  has  opened  a  library  in  its  main  office  building 
for  the  benefit  of  its  employees.  About  100  volumes  re- 
lating to  the  industry,  and  the  leading  trade  journals  com- 
prise the  initial  equipment.  Among  the  present  reference 
books  are  the  proceedings  of  the  National  Electric  Light 
Association,  reports  of  public  service  commissions  of  vari- 
ous states,  books  on  welfare  work  and  various  industrial 
questions,  and  a  number  of  engineering  and  law  books  of 
interest  to  central-station  men.  Additions  to  the  library 
will  be  made  from  time  to  time  and  it  is  planned  to  have  a 
library  that  will  be  of  interest  and  value  to  all  progressive 
employees. 

*  *     * 

Central-St.\tion  Baseb.\ll  News. — The  baseball  teams 
of  the  Philadelphia  Electric  Company  and  the  New  York 
Edison  Company  met  at  the  Bronx  Oval,  New  York,  Sept. 
9.  The  game,  which  was  keenly  contested,  resulted  in  a 
victory  for  the  New  York  Edison  team  by  a  score  of  7  to  o. 
A  dinner  was  provided  by  the  New  York  Edison  Company 
at  the  Park  Avenue  Hotel,  and  the  participants  were"  con- 
veyed thence  in  automobiles  after  the  game  and  spent  a 
most  enjoyable  evening.  The  team  of  the  Brooklyn  Edistin 
Company  has  also  scored  numerous  victories  this  season, 
including  a  recent  game  at  Baltimore.  It  is  expected  that 
the  New  York  and  Brooklyn  teams  will  meet  soon  to  try 
conclusions,  which  will  practically  decide  the  championship 
among  the  teams  of  the  public-utility  companies  of  Greater 
New  York. 

*  *     * 

Coney  Island  Mardi  Gras. — Over  300,000  persons  were 
present  each  evening  this  week  at  the  annual  Mardi  Gras 
festival  at  Coney  Island,  New  York,  one  of  the  features  of 
which  was  the  electrical  decorations.  Amusement  places 
were  brilliantlv  ornamented  with  electric  lamps  and  lamps 
were  strung  from  curb  to  curb  along  the  principal  street; 
these  arches  extended  for  nearly  twenty  blocks  and  formed 
an  effective  setting  for  the  fantastic  parade  that  was 
held  each  night.     As  in  past  years,  there  were  a  number 


of  illuminated  floats  in  the  parade,  lighted  by  contact  will 
the  trolley  service  along  the  route.  At  Steeplechase  Park 
where  the  king  and  queen  of  the  carnival  were  crowned 
the  decorations  were  particularly  elaborate,  and  the  lightins. 
effect  was  enhanced  by  the  rows  of  ornamental  street  lamp; 
fronting  the  resort. 


St.  Louis  League  of  Electrical  Interests. — An  in- 
augural dinner  was  given  by  the  St.  Louis  League  of  Elec 
irical  Interests  at  the  Mercantile  Club  in  St.  Louis  on  tin 
evening  of  Sept.  8.  Eighty  members  were  present,  and  the) 
iliscussed  plans  for  the  coming  season's  work.  The  leagui 
has  taken  a  leading  position  in  the  discussion  of  civic  aiK 
industrial  questions  relating  to  St.  Louis.  It  has  installei 
recently  five  illuminated  signs  in  as  many  Eastern  citie: 
calling  attention  to  the  advantages  of  St.  Louis  as  a  manu 
facturing  center.  The  league  will  take  part  in  the  enter 
tainment  of  President  Taft  on  his  visit  to  St.  Louis  01 
Sept.  23.  The  first  of  the  noonday  luncheons  for  the  com 
ing  season  will  be  held  on  Tuesday,  Sept.  19.  The  meet 
ings  are  held  at  the  City  Club  and  visiting  electrical  me 
are  assured  of  a  cordial  welcome  if  they  will  make  thei 
presence  known  to  any  member  of  the  league. 

*  *     * 

Convention  of  the  Northwest  Electric  Light  ; 
Power  Association. — The  convention  of  the  Northwe; 
Electric  Light  &  Power  Association  will  be  held  at  Spokani 
Wash.,  Sept.  21  to  23,  inclusive,  at  which  the  followin 
papers  will  be  presented :  Problems  of  Power  Transmissio 
and  Distribution,  by  Mr.  J.  B.  Fiskin,  Washington  Watei 
Power  Company;  Central-Station  Publicity  and  Commercii 
Policy,  by  Mr.  W.  B.  Grambs,  Seattle  Electric  Companj 
New  Business  Methods  for  the  Small  Central  Station,  b 
Mr.  Arthur  Gunn,  Wenatchee,  Wash. ;  Legal  Aspects  of  th 
Light  and  Power  Business,  by  Mr.  N.  W.  Brockett,  Seattli 
Tacoma  Power  Company;  Methods  of  Accounting  in  Coi 
nection  ivith  the  National  and  State  Legislature,  by  Mr.  ( 
N.  Huggins,  Portland  Railway,  Light  &  Power  Companj 
Central-Station  Problems,  Line  Extensions  and  Question  i 
Meter  or  Flat  Rates  in  Small  Tozvns,  by  Mr.  A.  C.  Mi 
Micken,  Portland  Railway,  Light  &  Power  Company;  Meti 
Accuracy  in  Relation  to  Central-Station  Increase,  by  M 
Thatcher,  Seattle  Electric  Company;  Electric  Heating  ai 
Kindred  Uses  of  Electricity,  by  Mr.  F.  F.  Barbour,  For! 
land  Railway,  Light  &  Power  Company.  Mr.  N.  V 
Brockett,  Cataract  Building,  Seattle,  is  secretary  of  tl 
association. 

*  *     * 

Commonwealth  Edison  Section,  N.  E.  L.  A. — The  fir 
meeting   of   the   Commonwealth    Edison    Company   Secti 
(Chicago)  of  the  National  Electric  Light  Association  sin 
the  summer  intermission  was  held  in  Handel  Hall  on  t 
evening  of  Sept.  5  with  an  attendance  of  311.    Mr.  Erne 
F.  Smith,  the  chairman,  who  presided,  announced  that  t 
present  membership  of  the  section  is  1264.  an  increase 
160  per  cent   since   Nov.    i,   1910.     It  was  also   announc 
that  the  nomination  ballots,  which  have  been  mailed  to 
members,   must  be   returned   to   the   secretary,   Mr.  E. 
Doyle,  before  the  close  of  business  on  Sept.  30.    These  a 
primary  ballots  and  the  persons  receiving  the  highest  nu; 
ber  of  votes  and  the  next  highest  number  for  each  offi 
will  be  voted  on  at  the  final  election.     The  annual  banqi 
of  the  section  will  be  held  about  Nov.  I.     Mr.  O.  J.  Bus 
nell.  superintendent  of  the  meter  department,  read  an 
teresting  paper  entitled  "Turning  the  Company's  Prodi 
Into  Cash."    It  related  to  meter  reading,  billing  customi 
and   making  collections.     After   an   intermission   some  f 
cellent   instrumental  music  was   given  by   five  members 
the  N.  E.  L.  A.  orchestra,  and  the  meeting  concluded  w_' 
a  moving-picture  show  given  by  Mr.  C.  F.  Stark,  of  ''■ 
advertising  department. 
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Water-Power  Generation  and  Distribution  for  Industrial 
Plants  in  the  New  South. 

*  LMOST  within  a  stone's  throw  of  the  point  at  which 
Gen.  William  Tecumseh  Sherman  with  his  troops 
crossed  the  historic  Ocmulgee  River  on  his  memor- 
:ible  march  from  Atlanta  to  Savannali,  Ga.,  in  the  troublous 
days  of  1865  there  now  stands  the  largest  hydroelectric 
development  in  Georgia,  one  of  the  most  modern  of  its 
size  and  kind  ever  built.  Even  to  the  layman  this  plant  of 
the  Central  Georgia  Power  Company  offers  a  striking  ex- 
ample of  the  thrift,  enterprise  and  rapid  development  of 
the  New  South. 

In  the  Electrical  IVorld  of  April  27  this  year  an  account 
of  the  generating  station  and  transforming  substations  was 
igiven.  The  present  article  relates  more  particularly  to  the 
hydroelectric  features  of  the  development,  giving  addi- 
tional data  on  the  plant  equipment  and  methods  of  opera- 
tion, with  special  reference  to  the  market  for  the  electrical 
•energy  developed. 

Like  the  Savannah,  the  Chattahoochee  and  other  rivers 
in  Georgia,  the  Ocmulgee  rises  in  the  mountains  and  on  the 
Piedmont  plateau  and  flows  in  a  succession  of  rapids  until 
it  comes  to  its  fall  line.  Like  the  other  rivers,  the  fall  of 
jhe  Ocmulgee  also  occurs  within  the  distance  of  a  com- 
laratively  few  miles  of  its  course. 

All  of  these  Georgia  rivers  are  subject  at  intervals  to 
i^xtreme  droughts  as  well  as  great  floods,  causing  a  very 
*ide   range    between    minimum    and    maximum    flow,    but 


between  which  the  Ocmulgee  River  undergoes  a  fall  of 
some  527  ft.  The  exact  site  is  at  the  foot  of  Capps  and 
Lloyds  Shoals,  immediately  below  the  point  at  which  the 
Ocmulgee  is  formed  by  the  confluence  of  the  South,  Yellow, 
.\lcovy  and  Tussahaw  Rivers,  as  shown  in  the  accompany- 
ing map,  Fig.  4. 
The  dam  is  erected  between  two  high  bluffs  in  a  narrow 


Fig-    2 — Water-Power     tJevelopment     of     Central     Georgia     Power 
Company   at    Lloyds   Shoals,    Ga. 

neck  of  the  river.  Both  bluffs  and  river  bed  are  of  solid 
gray  granite,  constituting  an  admirable  foundation  for  the 
dam  and  its  abutments. 

As  will  be  seen  clearly  from  the  map.  Fig.  4,  the  union 
of  the  four  streams  mentioned  affords  a  storage  reservoir 
which  consists  of  a  large  main  body  of  water  with  the  beds 
of  the  several  streams  forming,  as  it  were,  extensive  arms, 
thus   giving  a    far   greater   storage   and   volume   of   water 


of    station,    Siiowing    Initial    Installation    of    Four  Generators. 


mce  the  Ocmulgee  possesses  in  a  high  degree  natural  fea- 
'••s  permitting  the  storage  of  great  quantities  of  water 
reservoirs  it  can  readily  be  used  for  the  development  of 
'.  er. 

HYDRAULIC  FEATURES. 

.  1  he  point  of  development  utilized  by  the  Central  Geor- 
.'la  Power  Company  is  midway  between  the  cities  of  At- 
inta  and  Macon,  Ga.,  which  are  about  100  miles  apart  and 


than  would  be  afforded  by  damming  a  single  stream.  It  is 
doubtful  whether  there  exists  elsewhere  in  the  South  a 
water-power  site  combining  these  valuable  features  to  the 
same  extent.  The  creation  of  the  reservoir  resulted  in 
backing  up  the  water  in  the  streams  above  the  dam  to  a 
distance  of  about  15  miles. 

The  surface  area  of  the  reservoir  is  about  4000  acres 
and  it  is  estimated  that  it  contains  upward  of  7,000,000,000 
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cu.  ft  of  water.  The  storage  area  serving  the  reservoir 
is  about  1350  square  miles,  while  the  discharge  at  the 
dam  averages  about  1800  cu.  ft.  per  second.  Like  other 
similar  reservoirs,  that  on  the  Ocniulgee  River  has  already 
proved  its  value  from  the  standpoint  of  practical  con- 
servation in  that  it  regulates  the  flow  of  the  river  and  is 
admitted  to  be  of  inestimable  value  alike  to  water  users 
and  property  located  below  the  dam. 

All  timber  and  underbrush  in  the  area  covered  by  the 
reservoir  was  cut  and  thoroughly  burned  before  the  water 
level  was  raised,  as  a  precaution  against  fever  or  other 
illness  arising  from  the  creation  of  the  reservoir.  In  order 
to  secure  the  greatest  possible  storage  area  it  was  also 
found  necessary  to  flood  public  roads  at  several  points 
above  the  dam,  as  the  result  of  which  ten  highway  bridges, 
consisting  of  steel  trusses  on  concrete  piers,  had  to  be 
constructed.  These  substantial  bridges  replaced  flimsy  old 
wooden  structures  which  were  usually  flooded  and,  there- 
fore impassable  in  times  of  high  water.  Thus  the  reservoir 
ha^  also  been  a  distinct  benefit  to  the  "good  roads"  move- 
ment in  central  Georgia. 

The  dam,  a  photograph  of  which  appears  in  Fig.  2,  meas- 
ures at  its  crest  103  ft.  above  the  surface  of  the  water  in 
the  tailrace.  It  is  constructed  throughout  of  cyclopean 
concrete — large  blocks  of  stone,  forming  about  one-fourth 
of  the  entire  mass,  being  embedded  in  a  concrete  mixture 
of  cement  and  broken  stone,  the  latter  in  the  proportion  of 
one  part  of  cement,  three  parts  sand  and  six  parts  broken 
stone,  with  the,  proper  quantity  of  water.  In  all,  160,000 
cu.  yd.  of  masonry  entered  into  the  dam  and  abutments. 
The  dam  is  1 1  ft.  wide  at  the  crest  and  95  ft.  wide  at  the 
extreme  base  of  the  spillway,  which  is  formed  on  a  curve 
to  take  the  water  downstream  in  an  absolutely  smooth  flow. 
The  masonry  section  of  the  dam  between  abutments  is 
1070  ft.  long,  the  east  abutment  540  ft.,  and  the  west  abut- 
ment 100  ft.,  making  the  total  length  1710  ft.  The  power 
house,  which  is  integral  with  the  dam,  is  200  ft.  long,  while 
the  spillway  occupies  728  ft.  of  the  dam. 

It  is  a  matter  worthy  of  note  that  the  only  imported 
material  entering  into  the  construction  of  the  dam  proper 
was  the  cement,  fine  sharp  sand  for  the  making  of  concrete 
being  found  in  abundance  in  the  channel  of  the  river  imme- 
diately below  the  dam,  granite  being  quarried  from  the 
banks  and  bed  of  the  river,  and  all  the  timber  required  in 
the    construction    of   cofferdams,    railways,    etc..    being   cut 


steel  beams,  while  the  roof  is  of  similar  construction  cov- 
ered with  five-ply  tar  paper  and  gravel.  The  plant  is 
designed  for  six  main  generator  units  connected  to  water 
turbines.  Four  of  these  3000-kw  alternators  are  already 
installed,   and   it   is   the   intention  of  the   Central   Georgia 


Fig.  3 — Second   Floor,  Showing  Transformers  and  Oil   Switches. 

from  lands  which  were  subsequently  to  form  the  storage 
reservoir. 

POWER  HOUSE. 

The  power  house,  shown  in  Fig.  2,  is  a  brick  and  steel 
structure,  200  ft.  x  45  ft.  in  plan,  the  walls  of  the  first 
floor  being  20  in.  thick  and  those  of  the  second  floor  16  in. 
thick.     The  floors  are  of  reinforced  concrete,  carried  on 
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Ffg.  A — Map  of  DrainagdflHlea,  Reservoir  and  Transmission  Line 

Power  Company  to  install  the  two  remaining  units  at  ai 
early   date. 

Cross-sections  of  the  power  house,  showing  the  relative 
location  of  the  dam,  penstock,  draft  tubes  and  general  ar 
rangement  of  apparatus,  were  given  in  the  preceding  article 
As  there  pointed  out,  the  generator  equipment  is  installei 
on  the  main  floor,  while  the  high-tension  switching  appa 
ratus  and  transformers  are  on  the  upper  floor.  The  oper 
ating  switchboard  is  placed  on  a  gallery  immediately  ove 
the  exciter  units  on  the  main  floor. 

The  hydraulic  equipment  throughout  was  furnished  b 
the  S.  Morgan  Smith  Company,  of  York,  Pa.  The  genera 
tor  turbines,  which  are  of  the  twin  wicket-gate  type,  ar 
39  in.  in  diameter  and  are  designed  to  develop  5500  h 
each.  Each  generator  unit  is  governed  by  a  30,ooo-ft.-llJ  1  ,a 
motor-controlled  Lombard  governor.  The  two  exciter  tui  *  aA 
bines,  which  are  of  535-hp  rating,  are  equipped  with  Wooi 
ward  governors  and  are  directly  connected  to  two  400-k 
generators.  These  exciter  sets  are  located  in  the  cent( 
of  the  station,  the  intention  being  that  one  exciter  sha 
serve  the  three  generators  located  in  the  east  half  of  fl 
power  house,  while  the  other  shall  serve  the  other  thri 
generators  in  the  west  half. 

The  chambers  containing  the  waterwheels,  and  also  tl 
short  penstocks  which  admit  the  water,  are  built  in  tl 
dam. 

The  electrical  equipment  of  the  Central  Georgia  syste  j 

was  furnished  by  the  Westinghouse  Electric  &  Manufa 
turing  Company,  of  Pittsburgh,  Pa.  In  the  power  hou. 
there  are  four  3000-kva,  60-cycle,  three-phase,  oil-insulate 
water-cooled     transformers.       The     high-tension    voltag 
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|al>  from  these  units  are  38.100,  36,945,  35.790  and 
1;  olts  delta,  giving  66,000,  64,000,  62,000  and  60,000 
B  ar-connected,  the  low-tension  ratings  being  2300, 
^  .00  and  2000  volts  delta. 

S  :own  in  Fig.  5,  each  generator  circuit  is  led  to  a 
►ap.  2300-volt   solenoid-operated   automatic   overload 
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Fiji — simplified  Circuit  Diagram  of  Power-House  Wiring. 

uit--caker,    equipped    with    definite    time-limit    relays. 

ler  ormal  operating  conditions  each  generator   feeds 

Ctl>  irom  this  point,   through   disconnecting   switches 

a  I  cuit-breaker  (similar  to  the  one  above  described), 

Ihe  jw-tension   side   of   the    three-phase    transformer, 

■li     -ic  the  pressure  up  to  66,000  volts.     Between  two 

iinecting  switches  a  tap  is  taken  ott  to  another 

.Meeting  switches  and  circuit-breaker  leading  to 

t  busbars  or  transfer  bus.     With  the  aid  of 

inent  any  generator  can  be  connected   by  the 

aw     1  the  proper  circuit-breakers  to  feed  through  to 

ste-up  transformer.     From   the   high-tension   side   of 

trjsformer    the    circuit    is    led    through    a    300-amp, 

0O--  It  oil  circuit-breaker  and  thence  through   oil-im- 

sed  'inke  coils  and  disconnecting  switches  to  the  66,- 

■'>ars. 

busbars  the  energy  is  taken  to  the  substations 

.   one  or  both  of  two  feeders,  each  of  which  is 

d   I  carry    18,000    k\v.      These    feeder    circuits    pass 

Tjt  lutomatic  oil   circuit-breakers   and   disconnecting 

1  are  protected  by  electrolytic  lightning  arrest- 

rn-gap  disconnecting  switches. 

"i        -volt  and  the  66,000-volt  buses  are  thus  divided 


.^B^^ 


^    .  ,   ...    ff   and   Sectionalizing   Tower   at    Bibb. 

'  twi  sections,  each  section  being  connected  to  one 
ler.  The  bus  sections  can  be  tied  together,  however, 
setS)f  disconnecting  switches  and  non-automatic  oil 
uit-leakers.  The  2300-volt  tie  switch  is  rated  at  2000 
'  an 'the  high-tension  breaker  at  300  amp.  The  oil 
"'^'°=''^ers  are  erected  in  structures  of  masonry,  each 
be:;  entirely  inclosed  in  a  separate  fireproof  com- 


partment and  each  line  terminal  being  separated  by  soap- 
stone  barriers  from  adjacent  terminals. 

The    66.000-volt    wiring,    following   the   latest   engineer- 
ing practice,   is  all  open,  consequently  no   inclosing  struc- 


Fig.    7 — Griffin    Substation. 

tures  are  provided  either  for  the  circuit-breakers  or  the 
busbars.  The  2300-volt  wiring,  on  the  other  hand,  is  in- 
closed, the  busbars,  circuit-breakers  and  disconnecting 
switches  being  incased  in  masonry  work. 

The  400-kw,  250-volt  exciters  are  controlled  from  one 
panel  of  a  black  marine-finished  slate  switchboard  contain- 
ing the  switches  and  indicating  meters.  This  switchboard 
also  contains,  in  addition  to  a  panel  for  each  exciter,  one 
for  the  control  of  the  station  lighting  and  motor  circuits, 
the  panel  carrying  a  2300-volt,  automatic-overload,  hand- 
operated,  oil  circuit-breaker  and  three  two-pole  single- 
throw  knife   switches. 

The  main  switchboard  is  of  the  desk-type  control, 
equipped  with  a  complete  set  of  mimic  busbars  installed  on 
the  top  of  the  control  desk,  enabling  the  operator  to  tell 
at  a  glance  the  connections  that  have  been  made  by  the 
positions  of  the  electrically  operated  switches.  This  board 
has  been  designed  for  the  control  of  the  four  3000-kva, 
three-phase  generators  and  transformers,  with  provision 
for  two  spare  sets  of  each,  and  also  the  two  i8.ooo-kva, 
66,000-volt  feeder  circuits.  The  top  of  the  control  desk  is 
of  slate  slabs,  the  sides,  front  and  rear  being  of  steel  plate 
in  the  form  of  removable  panels,  so  arranged  as  to  provide 


Fig.    8 — Transfer 


IVIacon    Substation 


ready  access  to  the  inferior  of  the  bench  for  inspection  and 
adjustment. 

All  circuit-breakers  in  the  station,  except  that  on  the 
station  lighting  panel,  are  electrically  operated,  being 
manipulated  from  the  control  desk  by  drum-type  con- 
trollers mounted  thereon.  The  operating  handle  and  dial 
plate  are  on  the  top  of  the  bench,  the  contactors  themselves 
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being  mounted  inside,  so  tliat  there  is  no  possibility  of  the 
operator  coming  in  contact  with  even  the  250-volt  auxiliary 
circuits.  All  of  the  instruments  and  synchronizing  devices 
are  operated  through  series  and  shunt  transformers,  so  the 
operator  can  by  no  chance  make  contact  with  any  live 
circuits. 

In  addition  to  the  usual  red  and  green  oil-switch  position 
lamps  the  positions  of  the  disconnecting  switches  are  shown 
by  two  miniature  lo-volt  lamps  connected  in  series,  one 
being  mounted  on  the  control  desk  and  connected  in  the 
mimic  bus  and  the  other  mounted  near  the  disconnecting 
switches.  These  lamps  are  fed  from  the  lo-volt  secondary 
of  a  small  transformer  and  the  lamp  near  the  high-tension 
switch  has  connected  in  parallel  with  it  a  snap  switch. 
When  the  attendant  opens  a  disconnecting  switch  he  turns 
the  snap  switch,  thus  short-circuiting  the  adjacent  lamp 
and  causing  the  lamp  in  the  mimic  bus  with  which  it  is  in 
series  to  burn  at  full  candle-power.  This  arrangement  in- 
dicates to  the  operator  that  the  disconnecting  switches  art- 
open. 

Complete  sets  of  synchronizing  plugs  and  receptacles 
are  included  in  the  generator  sections.  The  closing  circuits 
of  the  oil  circuit-breakers  are  so  wired  that  the  breakers 
cannot  be  closed  unless  the  synchronizing  plugs  are  in 
their  receptacles. 

A  full  complement  of  indicating  instruments  of  the  verti- 
cal, edgewise  type  is  included  in  the  equipment.  The  in- 
struments are  mounted  on  a  framework  back  of  the  control 
desk,  being  so  placed  that  the  operator  facing  the  generator 
room  when  standing  in  front  of  the  desk  can  look  above 
the  top  of  the  desk  and  underneath  the  instrument  frame 
to  observe  the  operation  of  the  machines.  Watt-hour  meters 
are  installed  on  the  rear  of  the  control  desk.  Each  section 
of  the  control  desk  is  18  in.  wide,  32  in.  long  on  top,  36  in. 
high  in  front  and  44  in.  high  in  the  rear. 

TRANSMISSION  LINES. 

As  shown  on  the  map,  Fig.  4,  the  main  transmission  line 
extends  6  miles  from  the  dam  to  Bibb,  at  which  point  it 
branches,  through  a  switching  tower,  41  miles  to  Forsyth 
and  Macon  on  the  south  and  18  miles  to  Griffin  on  the 
north.  The  system  as  thus  far  completed  comprises  63 
miles  of  line  and  reaches  only  the  cities  of  Macon,  Forsyth 
and  Griffin,  but  it  is  understood  that  these  lines  will  be 
extended  to  Atlanta  in  the  very  near  future.  It  is  also  the 
intention  to  extend  the  system  from  Forsyth  to  Barnesville 
and  thence  to  Griffin,  thus  completing  a  loop  which  will 
constitute  the  center  of  the  system  and  into  which  will  be 
fed  energy  from  the  three  other  plants  on  other  rivers  in 
central  Georgia  which  the  company  contemplates  develop- 
ing as  market  conditions  warrant.  As  will  be  seen  from 
the  map,  such  a  loop  will  materially  lessen  the  chances  of 
interruption  to  service  in  that  it  will  provide  a  means  of 
supplying  energy  to  any  of  the  cities  mentioned  over  either 
of  the  legs  leading  from  the  switching  tower  at  Bibb.  This 
switch  tower  is  shown  in  Fig.  6. 

Arrangements  have  also  been  made  to  extend  a  separate 
line  from  the  power  house,  over  the  top  of  the  dam,  to 
the  city  of  Monticello,  on  the  east  side  of  the  river  at  a 
distance  amounting  to  about  9  miles  from  the  site  of  devel- 
opment. 

The  transmission  towers,  which  were  furnished  in  part 
by  the  Riter-Conley  Company,  of  Pittsburgh,  Pa.,  and  in 
part  by  the  Milliken  Company,  New  York,  stand  80  ft. 
high  from  the  ground  to  the  pinnacle  of  the  ground-wire 
support.  They  are  anchored  at  each  of  the  four  corners, 
each  anchor  being  required  to  stand  a  strain  of  30.000  lb. 
without  failure.  The  insulators  were  furnished  by  the  R. 
Thomas  Company,  East  Liverpool,  Ohio.  The  tops  of  the 
lowest  insulators  on  the  towers  are  50  ft.  above  the  ground 
level. 

The  towers  are  located  with  reference  to  the  contour  of 
the  country,  but  average  about  500  ft.   apart.     The  con- 


ductors are  sagged  between  the  towers  to  a  point  wn 
the  resultant  tension  is  minimized.  These  sags  vcr; 
about  25  ft.  at  the  center,  but  in  no  case  do  the  li  s  di 
within  less  than  20  ft.  of  the  ground.  The  clear  ice 
tween  line  wires  is  7  ft.  6  in.  A  copper-clad  stee-rot 
wire  is  carried  on  the  center  pinnacle  and  grounde 
lower. 

From  the  dam  to  the  switching  tower  at  Bibb 
are  of  No.  2-0  B.  &  S.  gage  copper,  while  from 
to  the  cities  mentioned  aluminum  wire,  equivaUi 
tion  to  No.  o  copper,  is  used.  The  general  desiL 
line  was  very  carefully  worked  out  with  a  view 
aating  the  troubles  common  to  high-voltage  systc 
transmission  line  right-of-way  is  owned  by  the 
It  is  100  ft.  wide  and  was  entirely  cleared  of 
timber  before  the  construction  of  the  line  wa; 
upon. 

On  the  transmission  towers  telephone  circuits  1 
installed,  the  wires  of  which  are  so  transpo- 
insure  good  voice  transmission.  The  telephone 
also  carefully  protected  against  lightning  discharg 
stantial  booths  with  permanently  installed  tele^ 
struments  are  located  at  many  points  along  t 
mission  line,  while  at  other  places  drop  connec 
provided  so  that  the  line  patrolmen,  all  of  wh 
portable  telephone  sets,  may  have  ready  comn 
with  headquarters  at  all  times.  In  addition  to  th 
telephone  system  the  company's  power  house,  br 
tion,  substations,  etc.,  are  all  connected  to  the  lii 
Southern  Bell  Telephone  &  Telegraph  Conipan\ 
the  prospects  of  total  interruption  to  telephone  si 
very   remote. 

SUBSTATIONS. 

Fig.  7  shows  a  view  of  the  station  at  Griffin,  in 
ground  being  seen  one  of  the  cotton  mills  which 
traded  to  use  service   from  the  company's  lines       .i 
for   slight   differences    this    station    is   similar  t 
Forsyth. 

The   buildings   are    all    of   brick   and   steel  co 
with  concrete  floors  and  foundations.     The  roof 
of  timber  with  tar  and  gravel  covering,  is  carrie 
trusses  and  is  surmounted  by  a  steel  tower  into 
led  the  incoming  high-tension  lines  from  the  po\ 
These   lines   are   equipped   with   electrolytic   ligl     ~ 
resters  and  horn-gaps.     In  Fig.  8,  on  the  precec  ig  pa| 
are  shown  the  interior  lay-out  and  electrical  eqi  ii«iit 
the  Macon  station. 

Four     1500-kva,     6o-cycle,     single-phase,     oil  isulaK 
water-cooled  transformers  are  installed  in  the  J  '  '  " 
tion,    transforming    from    63,000   volts   star  dow 
volts   delta.     The    four   Griffin    transformers  ai 
units  of  the  same  type. 

In  the  Forsyth   station   there  are   four  200-k-    ^ingl 
phase,   oil-insulated,   self-cooled   transformers  0'. 
type.      Like    the   preceding   units,    the   high-tensi 
wound  for  36,400  volts  and  insulated  for  star  cot  -- 
give  63,000  volts,  while  the  Inw-tension  side  is    xno  •' 
6900  volts. 

The  high-tension  lines  are  carried  up  throug  the  roi 
of  the  station  through  porcelain  insulator  thimi  ^  5€t  < 
concrete  cones,  and  thence  through  disconnectin  sivitcli' 
to  the  high-tension  feeder  oil  switches  located  o  the  noj 
opposite  the  transformers.  A  bus  tie  line  coiects  tl 
two  feeder  lines. 

DISTRIBUTION  AND  MARKET. 

As  the  Central  Georgia  Company  is  distinctl  a  whol 
saler  of  energy,  service  is  delivered  to  its  cust'  lers  a' 
pressure  of  6600  volts.  The  consumer  in  all  ises  co' 
structs  a  small  brick  or  condrete  compartment  rtnea 
commodation  of  his  transformers  and  protect!  <)«*'" 
To  standardize  such  installations,  as  well  as  t-  consen 
the  mutual  interests  of  the  consumer  and  the  copa")''  . 
latter  has  drawn  up  a  standard  set  of  specificat;  is  se"" 
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rth;he  company's  reconmiendations  as  to  the  general 
in  er  and  the  raininiuni  apparatus  which  the  consumer 
oul  install  in  his  transformer  station.  Copies  of  these 
Ki  ations  are  furnished  to  the  prospective  consumer, 
jet  r  with  plans  showing  suggested  design  of  the  sta- 
in ;d  layout  of  apparatus  therein. 

IiiiC  case  of  large  motor  users  a  consulting  engineer  is 

ual    retained   by   the   customer,   but    for   smaller   con- 

ii;c .  '.vho  do  not  or  cannot  afford  to  retain  an  engineer, 

•ly  lays  out  the  work.    For  this  purpose  the  com- 

•is  skilled  engineers,  who  are  always  available 

■ijnsumer  with  his  electrical  equipment. 

-^et  for  energy  in  central  Georgia  is  a  very  fertile 

business  offered  is  of  a  much  more  desirable 

11   that   obtained   in   many    other   localities,    for 

many  sections  of  the  South  the  motor  business 

•  some  single  industry,  such  as  cotton  mills  or 
r.i        tactories,  the  business  that  presents  itself  in  the 

-!  of  Georgia  is  of  an  extremely  diversified  nature. 

jf  cotton  mills,  knitting  mills,  cotton-seed-oil 
;-working  mills,  railway  plants,  fertilizer  plants. 

flour  mills,  brick  plants,  packing  plants,  etc.. 
in  be  readily  appreciated,  with  this  varied  class 

•  offering,  the  company  is  in  a  position  to  build 
favorable  load  factor. 

rtant  feature  about  the  development  is  the  fact 
gh  the  plant  has  been  in  operation  only  a  com- 
ihort  time  contracts  have  alreadv  been  written 


LIGHTNING    ARRESTER    INSTALLATION    OF 
PITTSBURGH  RAILWAY  SYSTEM. 


Fig.  9— Switchboard 


Macon   Substation 


r  n'-c  than  10,000  hp,  most  of  which  is  already  con- 
etecand  being  served  from  the  system.  Indeed,  it  is 
^cd  that  before  the  end  of  the  present  year  the  business 
ntt«  will  require  the  installation  of  the  two  remaining 
■"f  '=  in  the  power  house  and  doubling  of  the  trans- 
'pment  in  the  substations. 

i,  Greene  &  Company,  of  Boston,  Mass.,  were 
mg  engineers  for  the  Central  Georgia  Power 
J.  G.  White  &  Company,  of  New  York  and 
ting  supervising  engineers  in  the  construction 
'■m. 

-  mizing  and  systematizing  of  the  various  depart- 

cn!'  •   the  company,  as  likewise   many   of   the   special 

atui;  ,,{  the  plant,  were  due  to  its  first  general  manager. 

•  J  .'■  Cagney,  who   remained   with   the   company   for 

"e  lie  after  the  successful  starting  up  of  the  plant  and 

»se(ently  resigned   to  accept   the   management   of   the 

aw;  in   Falls   power   plant,   which    is   now   being   con- 

"rct    on  the  Mattagami  River  in  Ontario,  Canada,  to 

p        demands  of  the  numerous  mines  and  towns  in 

e  ncupine  gold  district.     Since  Mr.  Cagney's  removal 

e  pit  of  the  Central  Georgia  Company  has  been  oper- 

V  '      ""'^'"'"g  officers  of  the  company,  who  are: 

■  \  J.  Massee,  president;  Mr.  O.  A.  Farrar,  assistant 

tCTd'^""'^"'"  ^""^  ^'""^  ^'  ^-  ^^=^"°"e'  general  super- 


By  Terrei.i.  Ckoft. 

NE.A.R  the  western  portal  of  the   Mount  Washington 
street  railway  tunnel  the  Pittsburgh  (Pa.)  Railways 
Company  has  erected  a  substation.     Because  of  its 
location  it  is  known  as  the  Tunnel  Station,  and  three  syn- 


Flg.   1— Tunnel  Substation;  SIW«i>Wi#^he   Location  of  the   Lightning 
Arresters. 

chronous  motor-generators,  having  an  aggregate  rating  of 
3500  kw,  are  housed  within  the  structure.  These  receive 
three-phase  current  at  11,000  volts,  60  cycles,  and  convert 
it  into  6oo-volt  direct  current,  which  is  distributed  to  rail- 
way circuits.  Two  sets  of  transformers  are  located  in  one 
end  of  the  station,  which  raise  the  incoming  pressure  from 
11,000  volts  to  15,000  volts  for  a  transmission  line.  In 
Fig.  8  is  given  a  diagram  of  the  essential  connections  and 
apparatus  in  the  substation. 

Electrolytic  lightning  arresters  protect  the  high-tension 
incoming  and  outgoing  transmission  lines  and  carborundum 
block  arresters  protect  the  6oo-volt  railway  feeders.  All 
of  the  arresters  are  located  on  the  roof  of  the  substation, 
as  shown  in  Fig.  I.  It  is  with  these  lightning  arresters, 
their  arrangement,  accessories,  installation  and  operation, 
that  this  article  will  mainly  deal. 

Two  11,000-volt,  three-phase,  ungrounded-neutral,  60- 
cycle  transmission  lines  enter  the  substation  and  each  is 
protected  with  a  Westinghouse  type  A  electrolytic  arrester. 
These  two  arresters  are  designated  in  the  illustrations  ac- 


Structural   Steel  Supports  for  Outgoing  Trolley   Feeders. 


companying  this  article  by  the  letters  C  and  D.  The  11,000- 
volt  wires  are  brought  to  the  station  on  a  wooden  pole 
line  (Fig.  i)  and  are  terminated  on  a  structural  steel  frame 
on   the   roof  of   the   station,   which    is   shown   in    Figs.   3 
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and  4.  Choke  coils  are  inserted  in  the  line  wires  just 
outside  of  the  station,  as  shown  in  Figs.  3  and  4.  The 
termination  structure  is  conveniently  located,  between  the 
arresters  and  the  choke  coils,  so  that  taps  from  the  line 
wires  can  be  readily  carried  to  each.     The  line  wire  taps 


resters  A  and  B  and  their  choke  coils.  In  l-ig.  9  (,51,. 
tional  details  of  the  supporting  structure  are  shov,  1 
horn-gaps  of  the  15,000-volt  arresters  are  given  ;ietti 
equal  to  the  diameter  of  a  5-cent  piece,  or  a  tr;  o' 
13/16  in. 


Fig.     3 — Striictur 


Steel-Line     Wire     Supports     and     Choke     Coi 
iVIountings. 


from  the  choke  coils  are  connected  to  the  latter  through 
lugs  and,  as  an  auxiliary  connection,  juniper  wires  are 
clamped  around  the  choke  coil  terminal  castings  with  im- 
provised clips.  These  clips  are  pieces  sawed  from  the 
clamps  of  high-tension  termination  insulators.  The  clips 
and  the  method  of  their  application  are  illustrated  in  Fig.  3. 

In  Fig.  5  is  given  a  connection  diagram  for  each  of  the 
ii,ooo-volt  arresters.  Because  of  space  consideration  it 
was  the  desire  of  the  operating  company  that  all  electrolytic 
arresters  for  the  station  be  installed  out  of  doors.  How- 
ever, the  horn-gaps  on  the  arresters  described  were  given 
the  standard  indoor  spacing  fof  11,000  volts,  Yi  in.,  and  no 
trouble  has  been  experienced  due  to  their  being  short- 
circuited  by  rain  or  snow.  The  arresters  have  been  in 
service  for  over  a  year. 

Electrolytic   arrester  groups,  designated  as  A   and  B  in 


Fig.    A — Electrolytic    Arrester   and    Choke    Coils    Before    Any    Con- 
nections Were    Made. 

the  illustrations,  protect  a  lS,ooo-volt  ungrounded-neutral 
line.  At  present  the  two  groups  of  outgoing  wires  from 
the  arresters  are  both  connected  to  the  15,00.0-volt  line,  just 
outside  of  the  station,  as  shown  in  Fig.  8.  Fig.  6  shows 
the  connections  of  each  of  the  is,ooo-volt  electrolytic  ar- 


Fig.    5— Connectii 


agram    for    Electrolytic    LIghtninc 
Groups   C   and    D. 


Each  wire  of  the  two  branches  of  the  outgoiii 
volt  line  is  terminated  on  a  disk-type  strain  insul; 
ported  on  a  structural  steel  bent,  as  shown  in  F 
lap    from   each   line   wire   is   carried   up  to  each 


Susban 


Fig.    6 — Diagran 


of   Connection    of   15,000-Volt    Electrol;:  Ugl 
ning    Arresters    A    and    B. 


terminal  .'and  another  tap  from  each  line  wire  carri 
down  tp^  the  choke  coils  which  are  inserted  ir  ach  1 
the  six.  wires  just  outside  of  the  entrances. 

One  of  the  most  interesting  features  of  this  ii  allatu 


Fig.    7 — Arrester    Group    in    Course    of    Erection,   Show  3   ""  '  ■ 
Hand   Oil    Pump. 

is  the  construction  that  was  adopted  for  supportir  the  ele< 
trolytic  arrester  tanks,  the  choke  coils  and  the  le  '""' 
mission  insulators.  Practically  all  of  the  supper  ig  struc 
ture  is  of  either  concrete  or  structural  steel,  .toncre 
piers,  which  are  bonded  to  the  concrete  roof  of   i  statioi 
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are  used  to  support  the  structural  steel  nieiubcrs  forming 
:the  frames. 

The  arrester  supporting   frames  were  assembled  during 
.  ,the  winter  months.    The  steel  sections  were  cut  to  length, 

drilled  and  bolted  together  on  the  roof.    Although  the  sup- 


rester  tanks  with  a  rotary,  hand  oil  pump.  This  pump  was 
found  to  be  a  very  satisfactory  appliance  for  its  purpose. 
It  is  shown  in  Fig.  7  standing  in  an  oil  cylinder. 

Each   night  at  about   i   a.   ni.   all   of   the  arresters   are 
charged — that  is,  tlicir  horn-gaps  are  closed  for  an  instant 
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Fig.   8 — Diagram   of  Alternating-Current   Lines   in   Tunnel   Substation 


ting  Structure   was  erected   during  the  winter  of   1910, 

tne  arresters  were  not  placed   in   service   nor   filled  with 

electrolyte   until   the    following   spring.      Fig.    7   is   from   a 

photograph   taken   while   arresters  A    and   B   were   being 

iCrected.    The  electrolyte  for  the  arresters  was  received  in 

"•^rboys,  and  in  filling  the  arrester  trays  a  couple  of  quarts 

electrolyte  were  poured  from  a  carboy  into  a  glass  vessel 

from  this  a  quantity  w-as  dipped  with  a  small  aluminum 

curing  cup  and  poured  into  each  tray.    The  tray  struc- 

f  of  the  arresters  are  divided  into  sections.    Three  are 

AH  in  Fig.  7.     A  man  can  readily  handle  a  section  full 

lectrolyte  and  place  the  section  within  the  tank.     After 


to  reform  the  films  of  aluminum  hydroxide  on  the  arrester 
trays,  upon  which  the  arrester  depends  for  its  successful 
operation.  The  station  operator  goes  to  the  roof  so  that 
he  can  note  the  appearance  of  the  arc  that  forms  between 
the  horn-gaps.  From  this  he  can  judge  of  the  condition 
of  the  arrester. 

During  normal  service  discharges  are  frequently  shunted 
to  ground  by  the  electrolytic  arresters.  Most  of  the  dis- 
turbances arising  are  due  to  slight  surges  caused  by  switch- 
ing, but  some  severe  lightning  discharges  have  been  handled 
with  perfect  satisfaction  and  without  interruption  to  service. 
The   arresters  are    inspected    frequently   and  an   elaborate 


Fl9.  9 — Diagrammatic   Drav 


Steel   and   Constructional  Details  of   Frame   for  Arrester  Groups   A   and    B. 


a  tray  section,  filled  with  electrolyte,  had  been  placed  in  its  inspection  will  be  made  yearly.    The  annual  inspection  will 

position  in  a  tank  the  remaining  volume  was  filled  with  a  involve  removing  the  tray  structures  from  the  tanks  and  a 

special  oil.  minute  inspection  of  the  trays,  tanks  and  supporting  struc- 

,  The   insulating  oil  was   received  in  the   steel  cylinders  ture.    New  electrolyte  and  oil  will  be  supplied  if  it  is  found 

shown  in  Fig.  7  and  was  pumped  therefrom  into  the  ar-  necessary. 
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For  the  protection  of  the  outgoing  600-volt  trolley  feeders 
twelve  Westinghouse  type  MP  arresters  are  used.  They  are 
installed,  as  shown  in  Fig.  10,  on  the  side  wall  of  the 
station,  just  over  the  points  where  the  feeders  enter  the 
building.  They  can  be  easily  inspected  from  the  roof 
and,  although  they  are  weatherproof  and  do  not  really  need 
protection  from  the  elements,  the  eaves  keep  snow  and  ice 
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Fig.     10 — Diagran 


jng     Details 
Arrester. 


)f     Connections     of     600-Volt 


from  forming  on  them.  The  ground  wire  from  the  arresters 
is  carried  along  the  wail  just  above  them.  These  arresters 
are  of  a  very  simple  construction,  but  have  protected  the 
trolley  feeders  perfectly.  No  choke  coils  are  inserted  in 
the  trolley  feeders. 

There  are  two  ground  connections  for  the  lightning  ar- 
resters and  they  are  located  as  indicated  in  Fig.  10.  One 
connection  is  a  copper  plate  1/32  in.  thick  and  6  ft.  square, 
buried  at  a  depth  of  about  5  ft.  in  the  bed  of  a  creek  where 
the  earth  about  it  is  always  moist.  The  other  and  auxiliary 
connection  is  made  by  attaching  a  branch  ground  w-ire  to  a 
2-in.  galvanized-iron  water  pipe  that  supplies  the  station. 
The  attachment  was  effected  by  serving  the  No.  0000  cop- 
per ground  wire  around  the  pipe,  as  shown  in  Fig.  1 1,  for 
a  distance  of  about  12  in.  and  soldering  it  thereto.  Both 
the  pipe  and  the  wire  were  thoroughly  "tinned"  before  the 
serving  was  made. 

The  main  ground  wire  consists  of  two  strands  of  No. 
0000  copper  trolley  wire  and  the  auxiliary  ground  wires 
each  consist  of  one  strand  of  the  same  size.  The  main 
ground  wire  is  connected  to  the  C  and  D  arrester  support- 
ing frames,  as  shown  in  Fig.  3,  by  steel  bolts  which  pass 
through  lugs  soldered  on  the  ends  of  the  wires.  The 
ground  wire  is  then  carried  along  the  coping,  as  shown 
in  Fig.  10,  makes  connection  with  the  supporting  frame  of 
arresters  A   and  B    (providing  a  ground   for  them),  and 


,/Yo.  4-0  Grou not  Wire 
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Fig.    11 — iVIetiiod    Foiiowed    in    Attacliing    Ground    Wire    to    Water 
Pipe. 

passes  down  the  side  of  the  station  to  the  buried  ground 
connections. 

The  entire  Tunnel  Station  installation  was  engineered 
by  the  operating  department  of  the  Pittsburgh  Railways 
Company.  Mr.  P.  N.  Jones  is  general  superintendent,  Mr. 
J.  W.  Welch  is  electrical  engineer  and  Mr.  H.  A.  Pharo  is 
superintendent  of  overhead  lines. 


AN  INDUSTRIAL  INTERNATIONAL  TRANSMISSIOl 
SYSTEM. 


AX    industrial   high-tension    transmission    line   has  ju: 
been  built  to  connect  the  generating  station  at  th 
Copper  Queen  Smelter  at  Douglas,  Ariz.,  with  a  siit 
station  at   Tigre  Mine   Lin  at   Sonora,  Mexico.     The  lin( 
which   is  65   miles  long,  crosses  the   international  borde 


Fig.    1  —  Douglas    Substation. 

between  the  United  States  and  Mexico  and  its  completi( 
and  successful  operation  is  particularly  interesting  in  vie 
of  the  fact  that  much  of  the  work  was  done  during  tl 
violent  disturbances  incident  to  the  recent  insurrection 
Mexico.  The  construction  work  was  in  progress  durii 
the  battles  which  took  place  opposite  Douglas  and  aloi 
the  Nacazari  Railroad,  which  the  line  follows  as  far 
Ysobel.  The  construction  gangs  were  repeatedly  driv' 
back  from  their  work  by  the  insurrectos  and  considerat 
damage  was  done  to  the  completed  portions  of  the  trar 
mission  circuits  and  the  telephone  line.  Notwithstandi 
these  obstacles  energy  has  been  transmitted  from  the  sm( 
ter  of  the  Copper  Queen  Consolidated  Mining  Company, 
Douglas,  to  the  Tigre  mine  since  June. 

The  system  consists  of  a  single  wood-pole  line  carryi: 
three  conductors  of  No.  4  copper  arranged  on  6-ft.  ce 
ters  in  an  equilateral  triangle,  one  conductor  on  the  top 
the  poles  and  one  on  each  end  of  the  cross-arm.    The  c 


Fig.    2 — Entrance    Into    Tigre    Substation. 

cuit  is  three-phase,  60-cycle,  and  the  tension  44,000  vo  i- 
The  poles,  which  are  35  ft.  long  and  not  less  than  7  '• 
in  diameter  at  the  top,  are  spaced.  200  ft.  apart  on  the  re  - 
lar  sections  of  the  line  with  corresponding  heavier  c  - 
struction  and  closer  spacing  to  meet  special  conditions  n 
certain  localities.  The  poles  were  burnettized  or  zi':- 
treated  throughout  and  have  creosoted  butts.     The  regi  f 
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I  fles  are  set  with  butts  5.5  ft.  in  the  ground.     The  lower 

I  (DSS-arnis  employed  are  of  standard  construction,  4^  in. 

t  -SH  •"•  ^  ^  ^t-  '°  '"•  '°"g'  bored  vertically  for  J^-'H-  P'n 

I  llts  5  in.  from  each  end  and  horizontally  with  a  Jij-in. 


Fig.    3 — Transmission    Line. 

:i  the  center.     The  small  top  cross-arms,  shown   in 

are  4j4''n.  x  5^  in.  .x  12  in.  long,  bored  vertically 

-in.  bolt  in  the  center  of  the  arm  and  horizontally 

8-i"-  hole   for  a  U-bolt  which  clasps  the  pole  top. 

r.uble  cross-arms  are  used  on  all  turns. 

The  insulators  are  of  porcelain  I3'4  in.  high  with  cast- 

in  thimbles  cemented  in.     Each  insulator  was  subjected 

ta  dry  test  of  150,000  volts,  a  rain  test  of  110,000  volts 

s;  a  steam  test  of  100,000  volts.    The  leakage  distance  of 

sulator  is  37.5   in.   and   the  arcing   distance  9.5    in. 

nsulator  pins  are  of  the  all-metal  separable-thimble 

if  the  Lee  type.     The  insulators  were  made  by  the 

Insulator    Manufacturing    Company,    Victor,    N.  Y. 

■  lephone  line  comprises  standard  Western  Electric  in- 

iits  with  reducing  transformers   and  drainage   coils, 

res  of  the  circuit  being  carried  on  the  cross-arm  7  ft. 

the    transmission    wires.     The    telephone    wires    are 

'osed  between  each  four  poles. 

1  lie  plant  of  the   Copper   Queen  smelter  is   modern   in 

tke,  the  generators  being  driven  by  two  General  Electric 

^f'?untal.    low-pressure    turbines    rated    at    750    k\v    each. 


4 — 1650-ft.   Span    at    Barispe   Crossing. 


■  Jill  the  switchboard  a  three-phase  circuit  of  2300  volts 
:'  I'ds  through  an  underground  system  to  a  substation  700 
:•  'distant  containing  four  400-kva,  oil-insulated,  self-cooled 
1:    t!»isformers  which  step  up  the  potential  to  44,000  volts. 


The  transformers,  switchboard  and  lightning-arrester 
equipment  are  of  General  Electric  manufacture.  At  Tigre 
Mine  Inn  the  substation  is  equipped  with  four  400-kva 
transformers  of  similar  characteristics,  and  the  switch- 
board and  lightning  arrester  equipment  corresponds  to  that 
installed  at  Douglas.  The  line  and  stations  were  designed 
and  constructed  by  Messrs.  Sanderson  &  Porter,  of  New 
York  and  San  Francisco,  Mr.  H.  Hartwcll  being  the  resi- 
dent engineer. 


THE  ELECTRIFICATION  OF  A  GOLD   REDUCTION 

MILL. 


THE  extension  of  electric  power  service  into  the  gold- 
mining  industry  of  Colorado  is  one  of  the  most 
important  developments  of  the  State.  A  wide 
movement  toward  more  scientific  mine  management  is 
well  under  way  in  Colorado,  and  in  the  direction  of  im- 
proved economy  of  operation  electric  power  applications 
are  largely  displacing  less  efficient  methods  of  machinery 
driving.  One  of  the  most  highly  developed  systems  oper- 
ating in  the  mining  districts  is  that  of  the  Central  Colo- 
rado Power  Company.  The  v/ork  of  displacing  older  forms 
of  motive  power  by  this  organization  proceeds  along  the 
lines  of  a  thorough  engineering  investigation  and  report 
upon  all  important  propositions,  comparing  the  cost  of 
electrical  operation  with  the  expense  of  maintaining  the 
existing  service  and  pointing  out  the  benefits  to  be  gained 
by  motor  driving  as  contrasted  with  the  handicaps  of 
mechanical  operation.  In  the  following  paragraphs  are 
given  the  essential  features  of  a  typical  report  which  led 
to  the  adoption  of  the  electric  drive  in  a  gold  reduction 
mill,  the  former  installation  being  a  combination  steam  and 
water-power  outfit. 

The  test  covered  by  the  report  was  made  with  the  object 
of  determining  what  saving,  if  any,  could  be  effected  in  the 
operation  of  the  mill  by  using  the  electric  company's  service 
to  carry  the  entire  mill  load  for  six  months  of  each  year 
and  to  carry  the  mill  load  in  excess  of  the  capacity  of  the 
existing  waterwhcel  equipment  for  the  rest  of  the  j'ear. 
The  test  showed  that  the  electric  drive  would  effect  a  sav- 
ing of  about  $2,000  per  annum,  which  was  over  30  per  cent 
of  the  existing  cost  of  energy. 

The  mill  equipment  consisted  of  the  following  machinery: 

A.  Coarse  Crushing  and  Sampling  Plant. — 1.9-in.  x  15- 
in.  Blake  crusher;  two  Vezin  samplers,  36  in.  x  24  in.;  two 
lo-in.  X  6-in.  belt  and  bucket  elevators,  60  ft.  long,  53  ft. 
7  in.  center  to  center ;  two  Mitchell  sample  crushers ;  one 
sample   grinder. 

B.  Fine  Crushing  Department. — Twenty  800-850-lb. 
gravity  stamps,  7-in.  drop,  eighty-eight  drops  per  minute. 

C.  Concentrating  and  Regrinding  Department. — Seven 
concentrating  tables;  one  vanner;  three  tailing  pumps; 
one  mill  water  pump;  1-5  in.  diameter  Colorado  Iron 
Works  grinding  pan;  one  agitator,  not  operated  during 
test. 

D.  Miscellaneous. — One  3-kw,  1150-r.p.m.,  115-volt 
Fairbanks-Morse  lighting  dynamo;  one  4-kw,  6-volt,  1300- 
r.p.m.  dynamo,  for  energizing  mercury  traps  and  agitator; 
one  17-kw,  700-r.p.m.,  125-volt  dynamo,  not  operated. 

The  mill  operates  twenty-four  hours  daily,  treating  from 
60  tons  to  75  tons  of  auriferous  sulphide  custom  ores. 
The  stamp  batteries,  concentrating  and  regrinding  ma- 
chines are  operated  continuously;  the  coarse  crushing  and 
sampling  plant  is  usually  operated  on  the  day  shift  only, 
but  when  necessary  another  shift  is  added. 

The  coal  used  was  lignite  lump,  from  northern  Colorado, 
costing  $4.25  per  ton  in  the  bin.  The  boiler-feed  water  was 
decanted  from  the  mill-supply  water  drawn  from  a  nearby 
creek,  the  charge  for  water  being  $5  per  month  for  all 
used. 

The  power-plant  equipment  consisted    of    one    12-in.    x 
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14-in.  Frost  high-speed,  automatic  engine;  one  loo-hp, 
66-in.  X  20-ft.  horizontal  return  tubular  boiler;  one  boiler- 
feed  pump  and  injector,  and  one  closed  feed-water  heater. 

In  the  summer  months  one  of  two  No.  23  Samson  tur- 
bines operating  at  2S3  r.p.m.  under  a  head  of  16  ft.  is 
rented  from  an  adjoining  concentration  establishment,  and 
from  the  test  a  minimum  of  33  hp  was  found  to  be  avail- 
able for  driving  the  gold  mill.  The  concentrating  works 
have  prior  water  rights  and  at  times,  when  operating,  re- 
quire water  in  such  quantity  that  the  gold-mill  turbine 
must  run  under  greatly  reduced  gate  opening. 

The  test  was  run  for  one  week,  excluding  Sunday,  a 
record  of  apparatus  in  operation  being  kept  continuously 
during  the  period.  The  horse-power  demand  for  operating 
the  mill  under  various  conditions  was  ascertained  by  indi- 
cating the  engine  cylinder  every  half-hour,  and  more  fre- 
quently under  wide  changes  in  load.  Representative  aver- 
ages of  horse-power  demand  were  obtained  for  almost  all 
conditions  of  operation.  These  averages,  when  combined 
with  the  recorded  time  of  operation  of  the  mill  equipment, 
furnished  a  convenient  method  for  obtaining  the  energy 
in  indicated  hp-hours  for  the  entire  week.  Records  of  the 
weight  of  coal  burned,  checked  and  weighed  back  everv 


Shafting    Diagram. 

eight  hours  and  of  the  feed  water  pumped  into  the  boiler 
provided  a  convenient  check  on  the  hp-hours  consumed. 
Boiler  pressure  was  recorded  every  fifteen  minutes  and 
temperatures  of  the  feed  water  before  and  after  passing 
the  heater  were  recorded  at  intervals  of  from  sixty  to 
thirty  minutes.  On  two  days  of  the  test  the  water  turbine 
was  operated  intermittently  at  full-gate  and  quarter-gate 
openings,  supplementing  the  power  of  the  engine.  The 
records  of  the  maximum  power  supplied  by  the  turbine  at 
full-gate  opening  were  obtained  by  subtracting  the  indi- 
cated horse-power  of  the  engine  from  the  average  horse- 
power required  for  operating  the  mill  under  the  particular 
condition  existing  at  the  time  the  card  was  taken.  Similar 
treatment  was  accorded  the  records  when  the  turbine  was 
operating  under  one-quarter  gate  opening.  All  steam  out- 
lets from  the  boiler  other  than  the  pipes  leading  to  the 
engine,  boiler-feed  pump  and  injector  were  valved  off,  the 


valves  being  approximately  tight  and  the  pipes  on  the  I 
side  being  cold.  The  exhaust  from  the  boiler-feed  pin 
and  the  overflow  from  the  injector  were  piped  to  the  fei 
water  suction  so  that  practically  all  steam  made  was  u< 
by  the  engine. 

The  test  showed  that  on  the  first  four  days  of  operati 
an  average  of  90-10  lb.  of  coal  was  consumed  per  d 
The  coal  per  ihp-hour  was  7.8  lb. ;  steam  per  ihp-bo 
47.5  lb. ;  average  load,  48.2  hp ;  maximum  load,  58.5  1 
evaporation,  6.1 1  lb.  per  pound  of  coal;  feed-water  tc 
peratures  entering  heater,  50  deg.  Fahr. ;  leaving  heai 
176  deg.  Fahr.;  boiler  pressure,  84.5  lb.  average.  1 
banking  fires  on  Sunday  300  lb.  of  coal  was  required. 

SUMMARY    OF    RESULTS    OF    TEST. 
April    26-May    2,    inclusive,     1911.     Altitude    about    8.000   feet. 


Average  load  on  plant  in  indicated  horse-power 

Maximum  demand  observed  during  test,  indicated  horse-power. . . 

Load  factor,  excluding  Sundays,  per  cent 

Load  factor,  including  Sundays,  per  cent 

Energ>*  consumption  in  six  days'  run,  indicated  hp-hours 6.S 

Energy  consumption  per  month  on  above  rate,  indicated  hp-hours.         2^' 

Mechanical  efficiency  of  engine,  assumed,  per  cent 

Equivalent   input  to  electric  motor  of  SO-hp  rating,  monthly  kw- 

-hours 20 ,  s 

Maximum  horse-power  demand  on  electric  motor,  horse-power.  . . . 

Average  coal  consumption  per  indicated  hp-hour,  pounds 

Average    steam    consumption    per    indicated  hp-hour,  pounds. 


the  two  days  in  which  the  waterwheel  was  operated  v 
the  engine  the  average  load  varied  from  41. i  hp  to  50.7 
The  total  hp-hours  required  for  the  week's  run  were  6 
or  a  daily  average  of  1139,  and  the  average  load  for 
week  was  47.5  hp.  The  total  indicated  hp-hours  requ 
for  a  run  of  one  month  of  twenty-six  days  were  29, 
The  total  coal  consumption  required  per  month  was  i 
tons,  including  1.5  tons  required  for  banking  fires 
raising  steam  on  Mondays. 

The   maximum   power   required   by   the   coarse-crusi 

ESTIMATED    MONTHLY    COST   OF   POWER. 


Entire  Mill  Load  Carried  By: 
(.4)      Steam  Engine: 

Coal,  116.5  tons  at  S4.2S 

Labor,  one  extra  fireman  at  $3 

Oil,  waste,  supplies 

Repairs,  power  plant 

Total 

(B)  Electric  Motor: 

Fixed  charge  on  55  hp 

Energy  charge,  20,880  kw-hours 

Total 

(C)  Steam  Engine  and  Waterwlteel: 

Coal,  60  tons  at  S4.25 

Labor,  one  extra  fireman 

Oil.  waste  and  supplies 

Repairs 

Rent  of  waterwheel 

Total 

(D)  Electric  Motor  and  Waterwheel: 

Fixed  charge  for  motor  amperes  (25  hp) 

Energy  charge.  8.000  kw-hours 

Rent   of  waterwheel 

One  extra  man 

Repairs ■    ■ 

Total 

Summary  of  Annual  Saving: 

During  six  months  of  low  water  (A)  and  (B) 

During  six  months  of  high  water  (C)  and  (D) 

Total  annual  saving 

Present  cost  of  power,  six  months  (A) ,  six  months  (C) 

Saving  over  present  cost 33   1  -^  v 

and  sampling  department  was  8.6  hp,  the  average  "s 
6  ihp.  As  the  rock  was  fed  to  the  crusher  intermitnll.v 
the  peak  occurred  when  feeding  hard  rock  and  whe  the 
elevator  buckets  were  loaded.  Of  the  four  centri  gal 
pumps  there  were  three  used  for  pumping  tailings  thi  ign 
lifts  of  4  ft.,  5  ft.  and  12  ft.,  comparatively  little  pver 
being  needed.  The  fourth  pump  was  used  for  water  tv 
ice,  the  head  being  30  ft.,  diameter  of  discharge  3  inand 
the  power  required  4.5  hp.  The  estimated  power  fc  the 
grinding  pan  when  operating  at  a  little  below  full  i^^? 
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Ws  about  5  hp.  The  detailcil  tests  slunvcil  that  tlie  :ul<li- 
tii  of  each  ore  stamp  required  about  1.2  lip  more  from 
tl  engine. 

"he  company   poiiueil   out   that   in   atklition   to  the    tore- 

gng   saving   the    proiioscd   cliange    ottered    m.iny    advan- 

U'es,  particularly   from  the   tact  that  concentration   is  an 

iriortant  factor  in  the  reduction  mill's  operation.    The  as- 

sted  steadiness   of   speed   and   consequent   perfection    of 

Uk  regulation  offered  by  the  electric-driven  plant  were 

O'great  importance.     The   power  company's  service  also 

a!>rded   all    the    usual    features   of   cleanliness    and    con- 

vtience   and    the    elimination    of    power-plant    and    labor 

;:'.rvision    from   the   manager's  duties.     The   installation 

freed  from  dependence  upon  a  coal  supply  which 

>   interrupted  by  strikes.     Another  point  brought  out 

«    liiat  if  the  supply  of  water  in  the  flume  for  anv  rea- 

si  was  diminished  to  such  an  extent  that  there  was  water 

ejugh  for  only  one  turbine,   the  electrical   installation   is 

0.  the  spot  ready  to  furnish  the  full  quota  of  power.     It 

w;  installed  without  any   material   change   in   the   trans- 

!i.   as   is   apparent    from    the   accompanying   drawing 

mill  installation.     The  saving  in  labor  of  one  man 

ft  per  month,  mentioned  under  case   (B),  was  made 

f  by  the  fact  that  the  electrical  installation  requires 

r  no  attention  and  during  the  day  shift  can  be  under 

'crvision  of  the  foreman  of  repairs.     The  removal 

'■oiler  plant  also  otYered  space  for  the  installation  of 

le  equipment.     In  view  of  the  above  results  and 

ges  the  owner  of  the  mill  installed  the  electric  drive 

■placed  steam. 


RGENERATIVE  CONTROL  FROM  A  COMMERCIAL 
VIEWPOINT. 


By  J.  GusT.\F  V.  Lang. 

Is   earlier  articles  it  was  shown  from  the  results  of  a 
number  of  tests  that  a  saving  in  energy  consumption 
of  25  per  cent  can  be  looked  upon  as  a  fair  average 
tftie  gained  by  substituting  double  or  single  series-parallel 
rejnerative  control  in  place  of  the  standard  method.    The 
qistion  now  arises  whether  the  saving  in  energy,  together 
w;i  other  advantages  obtained  by  the  substitution,  really 
h:  a  commercial  value ;  in  other  words,  whether  the  cost 
of  he  regenerative  equipment  is  not  so  much  greater  than 
th  interest  and  depreciation   on   the   additional   cost,   to- 
with  possible  increase  in  maintenance  due  to  com- 
■ns  of  the   equipment,   as  to   absorb   more   than    the 
iu:i:iary    value   of   the    energy    saving   and    of    the    other 
acantages. 

"cgards  the  motors,  the  additional  cost  of  a  double 
arallcl  regenerative  equipment  over  that  of  a  stand- 
the  rating  used  at  Norwich  was  found  to  be  mainly 
the  double  armature  winding  and  commutator  and 
c  extent  to  the  finely  subdivided  winding  of  the  field 
c:  •      The    controllers    of     the     regenerative     equipment 
nsirally  needed   a   number   of   extra   fingers,   since    four 
arature  circuits  had  to  be  controlled  independently,  and 
th  shunt-field  current  and  its  control  had  to  be  taken  care 
of  Moreover,  the  fact  that  the  series  field  current  of  each 
ni'or  had  to  be  varied  independently  necessitated  a  couple 
of  xtra  contacts.    It  is  to  be  noted,  however,  that,  the  cur- 
re  being  split  up  and  divided  over  four  armature  circuits. 
«ai  contact  was  of  smaller  size.    The  number  of  wires  on 
th  car  was  increased  for  the  same  reason,  but  their  size 
w?  somewhat  reduced.     The  field-changing  switch   (field- 
chiger)  and  the  shunt  resistors  were  additions  in  their 
*n'ety.     In   consequence   the   cost   of    erection    was     in- 
cased. 

ie  actual  figures  as  determined  by  a  concern  in  high 
st^ding  in  the  electrical  field  from  complete  drawings  of 
t'i< equipment  were  based   on   the   assumption   of   the   re- 


generative equipments  being  manufactured  in  similar  quan- 
tities with  the  standard.  Changed  into  round  figures  of 
.American  money  they  were  as  follows: 

.VDDITIONAL    COST    OF    DOUBLE    SERIES-PARALLEL    REGENERATIVE 
EQUIPMENT   OVER    STANDARD    EQUIPMENT. 


Two  motors $200.00 

Two  controllers 72 .00 

One  Seldchanger 75  .00 

Shunt  resistors :..'...  1 3  .  00 

Car  wiring 55  .00 

Erection 20.00 

Total .  S435.00 

One-fourth  for  freight  and  installation  charges  109,00 

Royalty  and  development ,,  75.00 

Total : ,  $619,00 


If  the  regenerative  equipment  were  of  the  single  series- 
parallel  type  the  motor  complications  would  be  reduced  to 
(hat  of  the  field  coils.  The  controller  complications  would 
be  reduced  by  half  and  the  car  wiring  would  also  be  con- 
siderably simplified.  After  due  but  conservative  consid- 
eration of  the  reduction  in  complication  the  figures  would 
then  be  modified  approximately  as  follows : 

ADDITIONAL    COST    OF    SINGLE    SERIES-PARALLEL    REGENERATIVE 
EQUIPMENT     OVER     STANDARD    EQUIPMENT. 

Two  motors $50.00 

Two  controllers 61,00 

Field-changer 75  ,00 

Shunt  resistors 1 J  .  00 

Car  w-iring 45.00 

Erection 20,00 

Total ,        $264,00 

One-fourth  for  freight  and  installation  charges  66,00 

Royalty  and  development ,  75 ,00 

Total ,.        $405,00 

Figures  were  also  obtained  for  the  estimated  cost  of 
exchanging  an  existing  standard  equipment  for  a  regenera- 
tive double  series-parallel  equipment.  In  this  case  the  dis- 
mantling of  the  old  equipment  has  to  be  considered.  Some 
of  the  existing  resistors  may  be  retained.  The  old  standard 
equipment  is  estimated  to  have  a  scrap  value  of  $125. 

COST   OF   REPLACING   OLD   STANDARD   EQUIPMENT    WITH    DOUBLE 
SERIES-PARALLEL     UEGE^JERATIVE     EQUIPMENT. 


$800.00 

200,00 

$1 
,.    $1 

75  ,00 

Car  wiring 

105.00 
13.00 

75,00 

,n  charges 

One-fourth  for  freight  and  installatir 
Royalty  and  development 

,268,00 

317,00 
75.00 

Total 

,660  00 

I-'or  a  single  series-parallel  regenerative  equipment  the 
figures  would  be  modified  as  follows  for  the  same  reason 
as  given  above  for  the  modification  of  additional  cost: 

COST   OF   REPLACING   OLD    STANDARD   EQUIPMENT    WITH    SINGLE 
SERIES-PARALLEL  REGENERATIVE  EQUIPMENT. 

Two  motors 

Two  controllers 

One  field-changer ; 

Car  wiring 

Shunt  resistors 

Dismantling  and  erection 


Total $1  .446,00 


Subtracting  the  scrap  value,  there  is  for  the  double 
series-parallel  regenerative  equipment  a  net  cost  of  ex- 
change of  $1,535  and  for  the  single  series-parallel  regen- 
erative equipment  a  net  cost  of  $1,321. 
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It  is  impossible  to  say  offhand  how  tiicsc  figures  would 
have  to  be  modified  by  the  adoption  of  a  battery  or  moior- 
generator  as  the  source  ior  the  excitation  which  gives  to 
the  motors  the  necessary  shunt  characteristic.  Mr.  Lun- 
deli  advocates  this  in  his  letter  to  the  Electrical  World, 
published  in  the  issue  of  Feb.  9,  191 1.  It  is  clear  that 
motor  complications  can  then  be  done  away  with  entirely, 
as  the  subdivision  of  the  field  coils  is  no  longer  necessary. 
Mr.  Lundell  proposed  the  use  of  compensated  motors  with 
distributed  field  windings,  and  by  means  of  this  complica- 
tion the  motors  are  put  on  a  plane  even  above  the  interpole 
motors  and  the  size  and  cost  are  reduced  on  account  of  the 
improved  ventilation  and  commutation.  The  change  of 
excitation  method  also  makes  the  field-changer  superfluous, 
or  if  this  device  is  retained  it  becomes  simplified  to  a  switch 
connecting  the  sources  to  the  field  coils  when  regeneration 
is  desired.  In  place  of  the  complications  which  have  been 
dispensed  with  comes  the  battery  or  motor-generator.  It 
is  likely,  therefore,  that  the  figures  given  would  not  be 
changed  enough  to  have  any  appreciable  influence  on  the 
deduction  which  will  be  made  with  the  above  figures  as 
the  basis. 

The  next  question  to  be  investigated  is  that  of  the  rela- 
tive cost  of  repairs  and  maintenance  of  the  standard 
equipment  and  the  regenerative  equipment  of  the  double 
series-parallel  and  single  series-parallel  type.  For  this 
comparison  the  different  cost  items  of  the  standard  equip- 
ments at  Norwich  have  been  used  as  a  basis. 

Because  of  the  regenerative  action  the  mechanical 
brakes  are  required  only  for  the  final  stop.  In  the  previous 
article  it  was  estimated  that  as  far  as  kinetic  energy  was 
concerned  the  regenerative  braking  would  take  care  of 
99.5  per  cent  with  a  double  series-parallel  equipment  and 
93.7  per  cent  with  a  single  series-parallel  equipment.  Since 
the  potential  energy  is  mainly  absorbed  at  a  speed  above 
3  ft.  per  second  only  a  negligible  part  would  fall  on  the 
mechanical  brakes.  As  far  as  the  wear  of  the  brake- 
shoes  depends  on  actual  braking  work  it  is  evident  that  in 
case  of  a  regenerative  equipment  even  of  the  single  series- 
parallel  type  it  would  be  less  than  10  per  cent  at  any  rate. 
There  is  no  doubt,  however,  that  a  great  deal  of  brake-shoe 
wear  is  due  to  poor  adjustment.  Since  adjustments  are  less 
frequent  for  a  regenerative  equipment  the  wear  on  that 
account  should  be  very  much  reduced.  To  figure  very  con- 
servatively, the  brake-shoe  renewals  of  the  regenerative 
equipment  will  be  assumed  to  be  one-fifth  those  of  a  stand- 
ard equipment. 

The  same  reasoning  applies  to  the  wheel  rims,  since 
naturally  the  wear  on  the  rims  will  be  reduced  as  well  as 
the  wear  on  the  brake-shoes.  Moreover,  the  regenerative 
braking  is  automatically  non-skidding,  and  consequently 
the  chances  for  flat  places  on  the  wheels  are  reduced  very 
considerably — practically  eliminated. 

The  gear  wheels  and  pinions  really  belong  to  the  motor 
equipment.  It  seems  reasonable  to  expect  that  the  addi- 
tional duty  on  these  parts  due  to  the  regenerative  braking 
action  will  shorten  their  life  in  a  proportion  even  somewhat 
greater  than  that  which  the  regeneration  bears  to  the  in- 
put with  the  standard  equipment.  However,  the  increased 
renewal  cost  is  amply  offset  by  the  saving  in  renewals  to 
the  wheel  tires,  and  it  is  thought  to  be  very  conservative 
to  assume  that  the  latter  does  not  more  than  balance  the 
former,  when  in  all  probability  it  leaves  a  certain  amount 
to  the  credit  of  the  regenerative  equipment. 

The  cost  of  motor  repairs  at  Norwich  w^as  divided  under 
the  two  general  headings  of  mechanical  and  electrical  re- 
pairs. In  view  of  what  has  already  been  said  as  regards 
the  gear  wheels  and  pinions,  the  mechanical  repairs  should 
not  be  any  greater  than  with  the  standard  motors.  Be- 
cause of.  the  existence  of  two  connnutators,  double  the 
number  of  brushes  and  the  increased  number  of  field- 
circuit  and  armature  leads  it  was  considered  that  the  elec- 
trical repairs  on  the  regenerative  motors  would  be  greater 


than  on  the  standard.    After  making  due  allowance  font 
fact  that  owing  to  the  double  commutator  each  comma- 
tor  deals   with   only   half   the   current   dealt  with  by  le 
single  comnmtator  of  the  standard  motor,  it  was  beliud 
that  the  electrical  renewals  of    the    regenerative    mcrs 
would  be  50  per  cent  greater  than  with  standard  mo  s 
Most  of  the  causes  on  which  this  increase  is  based  il; 
pear  when  the  motors  are  those  of  a  single  series-par 
regenerative  equipment.     The   increased  number  of  la 
and  the  e.xtra   regenerative  duty  are   the  only  remai  jg 
causes,  and  in  consequence  the  50  per  cent  increase  cab' 
conservatively  modified  to  30  per  cent  for  a  single  s. 
parallel  equipment. 

Experience  has  shown,  it  is  claimed,  that  for  a  i 
size  of  motor  equipment  the  cost  of  renewals  to  contn 
and  car  wiring  varies  in  direct  proportion  to  the  nir 
of  fingers  and  segments  in  the  respective  controllers, 
total  number  of  fingers  and  segments  in  the  two  n 
erative  controllers  and  field-changer  is  about  150  per 
greater  than  in  the  standard  controllers  at  Norwich. 
after  taking  into  consideration  the  small  currents  hai 
by  these  fingers  in  the  regenerative  controlling  appa 
and  the  limited  movement  of  the  field-changer,  it  wa 
lieved  that  the  item  of  controller  and  car-wiring  rem 
would  be  75  per  cent  greater  for  the  regenerative  i- 
ment  than  for  the  standard.  This  statement  also  r 
to  the  double  series-parallel  regenerative  equipment 
should  consequently  be  modified  when  a  single  f 
parallel  equipment  is  considered,  as  both  the  m 
of  fingers  and  the  wiring  are  simplified  in  this  tyi 
equipment.  To  what  extent  the  75  per  cent  incren 
renewal  cost  should  be  cut  down  is  rather  difficult  t 
termine;  to  be  entirely  on  the  safe  side  75  per  cen 
be  used  for  the  comparison. 

The  average  costs  of  renewals  per  car  per  year  f, 
car-miles)  of  the  standard  equipment  at  Norwich  w( 
follows : 


Brakes 

Motor,  mechanical 

Motor,  electrical 

Controller  and  wiring.. 
Total 


Using  these  figures  as  a  basis  and  applying  to  the  the 
percentages  above  mentioned,  a  fair  idea  of  the  n  nte- 
nance  cost  of  a  single  series-parallel  regenerative  aip- 
ment  is  obtained. 


Brakes,  0.20  x  41 

Motors,  mechanical 

Motors,  electrical,  1.3  x  26 

Controller  and  wiring,  1.75  x  IS 

Total 

Thus  the  total  cost  of  maintenance  and  repair: 
pares  at  $83  to  $96.  In  other  words,  the  regen 
equipment  has  $13  per  annum  to  its  favor.  Where 
renewals  are  heavier  than  at  Norwich  the  saving  it 
of  the  regenerative  equipment  would  be  still  great 
should  be  observed  that  the  Norwich  cars  were 
truck  cars  and  not  particularly  heavy.  The  average 
ule  speed  was  very  low,  being  from  5.5  miles  to  6  in: 
hour.  An  increase  in  schedule  speed,  and  thus  in 
mum  speed,  would  naturally  tend  to  increase  the  « 
the  brake-shoes  very  materially  on  a  standard  c 
must  also  be  remembered  that  the  routes  at  Norwic 
not  very  hilly — that  is,  the  brakes  were  not  calle' 
very   frequently  to  check  the  descent  on   long  an 
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gr.es,  which  naturally  would  liave  a  decided  influence  on 
ilujrake  renewals.  All  these  considerations  simply  go  to 
sht.  that  under  conditions  more  favorable  to  regeneration 
a  TV  substantial  saving  in  cost  of  repairs  and  niainte- 
nae  will  have  to  be  credited  to  the  regenerative  equip- 
mv.  in  spite  of  the  complications. 

'n  the  basis  of  the  average  saving  in  energy,  of  the 
ad^ional  cost  of  equipment,  or  cost  of  substitution,  and  of 
thromparative  cost  of  maintenance  and  repairs  it  is  feasi- 
ble o  obtain  an  adequate  idea  of  the  commercial  value  of 
rcfnerative  control  by  applying  the  figures  arrived  at  to 
av'Sge  cases  of  energy  consumptions  and  at  different  costs 
of  nergy. 


i  ELECTRICAL  DEVELOPMENT  IN  CHINA. 


snows  of  the  Tibetan  plateaus  .it  elevations  of  over  20,000 
ft.,  and  the  largest  part  of  their  4-mile  drops  to  sea  level 
is  made  in  the  course  of  their  journeys  through  the  rich 
interior  provinces  of  that  extensive  empire.  This  is  notably 
true  of  the  mighty  Yangtse-Kiang,  one  of  the  five  largest 
rivers    in   the   world,   which   descends  ncarlv    12,000    ft.   in 


Bv  L.  R.  Fref.m.w. 

/LTHOUGH  the  rich  coastal  provinces  of  China  haw- 
no  sites  for  hydroelectric  plants  of  sufficient  size  tu 
■      prove  important  factors  in  the  development  of  the 
coitry,  the  natural  conditions   for  such   water-power  de- 
vepment  are  practically  ideal  in  the  great  interior  prov- 
in<<.  where  mighty  rivers  undergo  great  changes  in  level 
onieir  courses  from  the  Tibetan  plateaus  to  the  sea.    None 
'        rincipal  cities,  however,  is  within  economical  trans- 
listance  of  a  point  where  electrical  energy  could 
rated  in  large  amounts.     Canton,  Tientsin,  Hankow, 
Nrkmg,  Scochow  and  Shanghai  are  all  located  in  the  midst 
of  It  river-valley  or  delta  country,  with  no  mountains  of 
t  height  near  at  hand  to  give  birth  to  swift-flowing 
such  as  might  be  utilized   for  electrical  dcvelop- 
Peking  is  within   20  miles  of  a   fairly  high   range 
of  louTitains,  but  the  precipitation  in  that  part  of  China  is 
insfficient  to  keep  large  streams  running  the  year  round. 
Fcthow,  with  a  half  million  or  more  people  in  its  imme- 
dij;  vicinity,  lies  in  a  mountainous  and  well-watered  coun- 
"■  —  '.  though  there  are  no  data  available  on  the  subject, 
ry   probable   that   practicable    sites   of    great    value 
1  the  River  Min  or  some  of  its  swift   tributaries 
wi  ni  easy  transmitting  distance  of  this  rich  and  populous 
cei'pr 

lotes  told  of  the  Governor  of  Chekiang  at  a  recent 
'  nal  dinner  at  Hangchow  show  the  interest  which 
:.t!s  nf  even  one  of  the  so-called  anti-frreign  prov- 


Fig.  2 — Power  Site  with  SOU.   Head,  Province  of  Szechiian,  China. 

traversing  the  province  of  Szcchuan  alone.  It  is  in  this 
province,  rich,  populous  but  almost  wholly  undeveloped, 
that  the  greatest  field  for  hydroelectric  endeavor  will  prob- 
ably be  found. 

This  remarkable  province,  in  spite  of  the  fact  that  it  is 
cut  off  from  the  lower  valleys  of  the  Yangtse  by  a  high 
range  of  mountains  through  which  precarious  communica- 
tion with  the  rest  of  the  empire  is  maintained  only  by  cara- 
vans on  land  and  junks  on  the  river,  has  a  population  that 
is  estimated  at  from  50,000,000  to  60,000,000,  and  is  gen- 
erally credited  with  being  more  prosperous,  as  well  as 
richer  in  natural  resources,  than  any  other  state  of  the 
empire.  The  cities,  while  not  of  great  size  as  in  the  coastal 
provinces,  are  numerous,  and  there  is  hardly  one  of  them 
but  is  within  easv  transmitting  distance  of  a  great  water- 


Fin— Head  of  Gorges  on  the  Yangtse-Kiang  River,   Containing 
Numerous    Power    Sites. 

ind;  take  in  matters  relating  to  material  progress,  and  this 
attjde  is  indicative  of  what  that  of  the  officials  of  the 
grit  interior  provinces,  where  the  natural  conditions  for 
fiy-oelectric  development  are  near  the  ideal,  will  be  when 
tnf>alue  of  such  development  is  brought  home  to  them. 
i;arly  all  of  China's  great  rivers  take  their  rise  in  the 


3 — A     Moder 


Plant    Which     Is    Nov 
South  of  China. 


fall,  cascade  or  rapid  where  a  power  plant  could  be  built. 
The  gorges  of  the  Yangtse  itself,  in  which  the  great 
river  cuts  through  the  mountain  range  dividing  upper  and 
lower  China,  descending  500  ft.  in  a  series  of  rapids  rival- 
ing any  in  the  world  for  swiftness  and  grandeur,  have  been 
the  subject  of  conjectures  from  the  standpoint  of  water- 
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power  possibilities  for  many  years.  The  mean  flow  of 
water  at  Ichang,  near  the  lower  end  of  the  gorges,  is  reck- 
oned at  750,000  cu.  ft.  a  second,  and,  tliough  the  average 
fall  through  the  several  hundred  miles  of  chasms  is  not 
great,  there  are  places  where  the  drop  for  a  short  distance 
is  very  considerable. 

A  prohibitive  factor  in  the  way  of  developing  power  in 
the  Yangtse  gorges  seems  to  be  the  tremendous  rise  and 
fall  of  the  water  not  only  between  season  and  season,  but. 
at  times,  between  day  and  day.  The  difference  between  the 
winter  low-water  level,  when  the  river's  sources  are  locked 
hard  and  fast  in  Tibetan  snows  and  ice,  and  summer  high- 
water  level,  when  the  snow  and  ice  are  being  thawed  and 
the  flow  further  augmented  by  warm  rains,  is  sometimes 
over  100  ft.,  and  a  20-ft.  rise  in  a  night  is  not  unprece- 
dented. The  diflSculty  of  devising  a  system  of  diversion 
to  meet  such  conditions  is  obvious. 

At  Hankow  last  summer  the  writer  discussed  this  subject 
with  a  German  electrical  engineer  who,  while  admitting  it 
to  be  almost  hopeless  to  try  to  turn  the  power  of  the 
Yangtse  gorges  to  practical  advantage  in  the  ordinary  way, 
was  sanguine  of  the  success  of  a  plan  involving  the  use  of 
huge  barges,  with  water-wheels  at  the  ends  and  sides,  which 


Fig.    A — Electrical    Installation    in    Tongshan    Colliery. 

were  to  be  anchored  at  favorable  points  in  the  swiftly 
flowing  current.  He  was  only  in  the  ''model"  stage  of  his 
scheme  at  the  time  and  since  then  nothing  has  been  reported 
of  his  having  experimented  on  a  larger  scale. 

Yunnan,  which,  with  the  great  province  of  Szechuan, 
forms  the  eastern  portion  of  China,  is  to  have  the  first 
hydroelectric  plant  to  be  erected  in  the  Celestial  Empire. 
The  conditions  there  for  power  development  are  hardly  as 
favorable  as  in  Szechuan,  nor  is  it  by  any  means  so  rich 
and  populous  as  its  sister  province,  but  the  completion  of 
the  French  railroad  from  Haiphong,  on  the  coast  of  Tong- 
king,  to  the  capital,  Yunnan-fu,  furnished  adequate  trans- 
portation facilities  for  the  requisite  machinery  and  the  en- 
terprising city  lost  no  time  in  taking  advantage  of  the  oppor- 
tunity offered  of  securing  a  modern  lighting  plant.  The 
success  of  this  pioneer  plant  will  assure  the  installation  of 
similar  ones  at  various  points  in  the  same  province,  while 
only  the  completion  of  the  Hankow-Szechuan  railroad  or 
the  inauguration  of  a  safe  and  regular  steamer  service 
through  the  Yangtse  gorges  is  necessary  to  set  the  ball  of 
progress  rolling  in  China's  rich  and  prosperous  northeast 
province. 

The  work  on  the  hydroelectric  plant  at  Yunnan-fu  is  now 
well  under  way,  and  through  the  courtesy  of  the  Shanghai 
office  of  Carlowitz  &  Company,  the  German  firm  which  has 
the  contract  for  its  construction,  it  is  possible  to  furnish 
here  the  first  details  of  this  important  project  that  have 
been  given  to  the  public. 


Yunnan-fu  is  a  city  of  about  70,000  inhabitants,  and 
point  of  distance  is  farthest  from  Peking  of  all  of  t 
provincial  capitals  of  the  empire.  Formerly  a  journey 
junk  of  from  si.\  to  eight  weeks  up  the  Yangtse  and  ; 
overland  trip  of  a  month  across  Szechuan  and  Yunnan  v/c 
required  to  reach  it.  The  recent  completion  of  the  535-ni 
railway  has  brought  the  city  within  a  day's  journey  of  t 
coast  of  the  French  colony  of  Tongking.  The  fcllowii 
is  a  translation  of  a  letter  written  by  Messrs.  Carlowi 
regarding  this  project, 

"The  electrical  plant  now  in  course  of  construction 
Yunnan-fu  is  a  municipal  undertaking  and  is  erected  f 
the  purpose  of  lighting  the  numerous  yamen,  or  pub 
buildings,  besides  the  schools,  police  stations  and  the  ms 
streets.  It  is  the  first  project  of  its  kind  in  China,  b 
we  hope,  onlv  the  forerunner  of  many  more  which  w 
doubtless  be  built  when  the  people  of  this  province  learn  t 
facility  and  cheapness  with  which  power  may  be  develop 
from  their  rivers  and  waterfalls. 

"At  a  distance  of  about  15  miles  from  Yunnan-fu  t 
water  of  one  of  the  outlets  of  the  Yunnan  Lake  on  the  Ts 
yu-tan  plateau  forms  a  suitable  head  in  a  very  short  d 
tance.  from  which  a  channel  is  being  constructed  for  gt 
erating  the  necessary  power.  Where  the  outlet  touches  1 
Tsin-yu  hill  a  feeding  channel  will  run  through  the  roc 
slope  of  the  hill  to  the  power  station.  The  feeding  chaii 
will  be  built  from  quarried  stone  and  hydraulic-cement  m 
tar.  Most  of  the  stone  material  will  be  obtained  in 
course  of  blasting  for  the  channel  and  the  power  house 

"The  power  plant  consists  of  two  waterwheel  turbir 
each  developing  300  hp  at  a  speed  of  375  r.p.m.  These  t 
bines,  supplied  by  the  German  firm  of  J.  M.  Voith,  Held 
heim-on-the-Brenz,  are  arranged  for  direct  coupling  to  t 
275-kva,  io,ooo-volt,  three-phase  alternators.  There  are  j 
two  exciter  sets  to  be  direct-coupled  to  the  generators,  w 
all  the  necessary  measuring  and  controlling  instruments. 

"The  high-tension  line  from  the  power  station  to  Y 
nan-fu  will  be  fitted  on  timber  masts  and  will  end  at 
great  west  gate  of  the  city.  The  transformer  house  - 
be  erected  here  at  the  northwest  corner  of  the  wall,  wb 
the  incoming  energy  will  be  transformed  from  10,000  v 
down  to  3000  volts.  The  transformer  house  is  provi 
with  two  switch  boxes,  from  which  the  energy  will 
supplied  to  the  main  distributing  ring  of  lines  in  the  ii 
city.  All  distributing  transformers  are  to  be  fitted 
wooden  poles.  Near  the  Viceregal  Yamen  a  large  tr: 
former  will  be  erected,  and  the  whole  line  of  high  ten 
will  be  protected  by  a  safety  network. 

"Three-phase  energy  will  be  distributed  throughout 
iio-volt  low-tension  system,  the  low-tension  side  of 
transformers  being  protected  by  three-pole  fuses  incli 
in  water-tight  iron  boxes." 

Such   is   China's   first  hydroelectric   plant-to-be.     It 
small  affair  as  far  as  size  goes,  but  great  in  importanc 
being  the  forerunner  of  many  more  that  must  follo' 
before  many  years  have  gone  by. 

For  machinery  for  steam  plants  for  electrical  genera 
China  may  be  characterized  as  one  of  the  most  rapidly  ■ 
veloping  markets  in  the  world.  The  conditions  ui 
which  most  of  the  municipal  undertakings  are  proni( 
however,  are  such  that  American  and  British  manufac 
ers,  with  their  insistence  on  cash-down  transactions,  ai 
a  disadvantage  for  orders.  The  British  commercial  att 
at  Peking  writes  as  follows  on  this  phase  of  the  matter 

"Almost  all  contracts  require  to  be  financed  by  the 
tractors,  and  British  firms,  finding  British  manufacti  ' 
unwilling  to  supply  plants  except  for  cash,  have  somet  e^ 
co-operated  with  German  firms,  the  latter  arrangin?  Iw 
finance  in  return  for  being  allowed  to  participate.  -.v- 
ment  is  generally  spread  over  two  or  three  years  \  en 
proper  security  is  given." 

Contracts  were  let  last  year  for  new  electric-lightinfin- 
stallations  at  Chungking,  Chengtu,  Changsha,  Nanking  nd 
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Ntjpo,  and  for  more  or  less  important  extensions  at 
Shnghai,  Hankow,  Peking,  Swatow.  Mukden  and  several 
otlr  places.  Negotiations  are  now  proceeding  for  a  large 
pla  at  Hangchow  and  at  several  Mancluirian  cities.  In- 
de-.  there  may  be  said  to  be  an  electric-lighting  project 
in  Imost  every  city  in  China,  the  only  difficulty  being  to 


find  funds  to  carry  them  into  execution.  Among  larger 
projects  which  are  being  seriously  considered  are  electric- 
car  lines  for  Canton  and  Peking.  At  present  Shanghai  and 
Tientsin  are  the  only  cities  in  the  empire  enjoying  the  ad- 
vantage of  such  transportation,  but  they  are  not  likely  to 
enjoy  this  distinction  long. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


A  16-TON  BOTTLE  SIGN. 


28-' 


uuule  sign  suriuomits  the  new  Emerson  Tower  Biiikl- 

in  Baltimore  which  weighs  15  tons,  and  it  is  made  to 

!ve  by  a  3-hp  motor,  so  delicately  is  it  adjusted.    The 

innot  be  seen  at  night,  but  the  huge  illuminated  let- 

^',ling  "Bromo-Seltzer"  may  be  seen  in  two  counties 

tar  down  the  bay.     The  lettering  is  on  the  bottle   in 

a  manner  as  to  make  the  word  readable  as  the  bottle 

Ives.    There  are  314  lamps  used  in  lighting  the  letters, 

letter  being  10  ft.  high  and  5  ft.  wide.     The  bottle  is 

;.  above  the  sidewalk,  and  it  requires  ;i^  seconds  for 

ike  a  single  revolution. 


NIGHT  VIEWS  IN  OKLAHOMA  CITY. 


cities   of   the   size   of   Oklahoma   City   have   more 

pri  ressive   central-station   companies   than   the   Oklahoma 

Ga,  &  Electric  Company,  which   is  controlled  by  H.   M. 

!',\  ,hv  &  Company.   At  night  the  streets  and  many  of  the 

,-  are  brilliantly  illuminated,  giving  the  city  a  met- 

n  aspect  and  making  it  one  of  the  most  attractive 

-^  mthwest.    A  booklet  entitled  "Night  in  Oklahoma 

i  hich  gives  night  views  of  many  of  the  streets  and 

hows  convincingly   that   Oklahoma   City   is   excep- 

well  lighted.     The  pictures  are  well  executed  and 

graved  in  such  a  manner  as  to  give  a  much  more 

rcisiic  view  of  general  night  lighting  effects  than  is  ordi- 

naly  the  case  with  pictures  of  this  character. 


SAN  DIEGO  LIGHTUfG  AND  MOTOR  RATES. 


le  San  Diego  (Cal.)  Consolidated  Gas  &  Electric  Com- 
pa-  on  Sept.  i  adopted  a  new  schedule,  reducing  its  light- 
in:  rate  from  10.8  cents  to  9  cents  net  per  kw-hour,  or 
abit  16  per  cent,  with  corresponding  reduction  in  motor 
ra5  varying  from  n  per  cent  to  2j  per  cent.  Prior  to 
•9;  the  lighting  rate  was  25  cents  per  kw-hour,  at  which 
tir  It  was  reduced  to  20  cents.  The  present  management, 
'"'  '  Tssumed  control  .\pril  i,  1905,  has,  with  the  present 
n,  lowered  the  rates  approximately  55  per  cent 
a  period  of  six  years.  The  new  rates  in  detail  are 
asollows: 

3r  lighting,  first  100  kw-hours,  per  month,  10  cents; 
be'een  100  kw-hours  and  200  kw-hours,  9  cents;  between 
20 kw-hours  and  300  kw-hours,  8  cents;  between  300  kw- 
ho's  and  400  kw-hours,  7  cents;  between  400  kw-hours 
an  SCO  kw-hours,  6  cents;  in  excess  of  500  kw-hours,  5 
ce;s.  There  is  a  minimum  charge  of  $1  per  month  per 
m^r  installed. 

pr  motors,  first  100  kw-hours,  per  month.  8  cents;  be- 
tvf-n  100  kw-hours  and  200  kw-hours,  7  cents;  between 
20'kw-hours  and  300. kw-hours,  6  cents;  between  300  kw- 
ho-s  and  400  kw-hours,  5  cents;  between  400  kw-hours 
sn  500  kw-hours,  4  cents:  between  500  kw-hours  and  1000 


kw-hours,  3  cents;  in  excess  of  1000  kw-hours,  2  cents. 
There  is  a  minimum  charge  of  $1  per  month  per  horse- 
power connected. 

Both  schedules  are  subject  to  a  cash  discount  of  10  per 
cent  if  paid  within  ten  days  from  date  of  bill,  thus  re- 
ducing the  basic  lighting  rate  to  9  cents  per  kw-hour. 


THE  ELECTRIC  VEHICLE  IN  BOSTON. 


The  campaign  to  further  electric-vehicle  business  started 
last  March  by  the  Edison  Electric  Illuminating  Company 
of  Boston  is  bearing  good  fruit  in  frequent  sales  and 
abundant  inquiries  throughout  all  New  England.  This  is 
true  of  both  pleasure  and  commercial  vehicles.  As  an 
exiumple,  the  Chase  Express  Company,  of  Brookline,  which 
has  one  5-ton  electric  truck  now  in  operation,  is  about  to 
add  another.  Another  instance  is  John  F.  Fleming,  of 
Brookline,  who  is  erecting  a  large  garage  to  be  used  in 
connection  with  his  present  extensive  establishment,  and 
who  will  have  in  the  new  building  facilities  for  charging 
electric  cars,  which  are  enjoying  an  increasing  popularity 
in  this  residential  suburb  of  Boston.  Agents  for  electric 
vehicles  report  a  growing  interest  among  central-station 
people  in  the  matter  of  charging  cars,  and  the  problem  of 
how  to  do  this  most  advantageously,  economically  and 
profitably  is  being  studied  and  worked  out  by  a  large 
number  of  superintendents  of  plants. 


LOUISVILLE  STREET-LIGHTING  CAMPAIGN. 


An  interesting  method  which  was  used  by  the  Kentucky 
Electric  Company,  of  Louisville,  acting  in  conjunction  with 
the  Federal  Sign  System,  has  enabled  it  to  make  a  beginning 
in  street-lighting  service,  the  municipal  contract  for  which 
is  held  by  the  Louisville  Lighting  Company,  the  older  cen- 
tral-station company  of  the  Kentucky  city. 

The  Kentucky  company,  of  which  R.  E.  Hughes  is  presi- 
dent, arranged  to  light  two  blocks  in  the  congested  district, 
Second  to  Fourth  Street  on  Jefferson  being  the  district 
chosen.  The  Federal  company  arranged  for  the  erection 
of  ornamental  iron  standards,  surmounted  by  five  opalescent 
globes.  Four  of  these,  each  10  in.  in  diameter,  are 
pendent,  containing  each  a  60-cp  tungsten  lamp,  and  the 
larger,  18  in.  in  diameter,  contains  a  loo-cp  tungsten. 

The  standards  are  placed  at  close  intervals  on  both  sides 
of  the  street  for  the  two  blocks  referred  to,  and  the  cost 
of  maintaining  them  is  borne  by  the  storekeepers  affected. 
There  was  little  difficulty,  it  was  reported,  in  securing  the 
co-operation  of  the  merchants,  and  the  Board  of  Public 
Works  of  Louisville  also  agreed  to  the  erection  of  the 
standards  without  objection. 

The  newspapers  gave  a  good  deal  of  space  to  the  lighting 
of  the  street,  referring  to  it  as  "the  great  white  way,"  and 
special  editions,  filled  with  copious  advertising  of  the  stores 
along  the  thoroughfare,  as  well  as  the  lighting  and  sign 
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companies,  were  issued  by  several  of  them.  It  is  stated 
that  in  all  probability  other  sections  of  the  city  will  be 
treated  in  this  way. 

A  few  years  ago  Louisville  was  not  conspicuous  as  a 
brilliantly  lighted  city,  but  activit>-  in  developing  electric 
signs,  of  which  there  are  now  many  notable  ones,  as  well 
as  such  work  as  that  just  described,  has  resulted  in  tlie  busi- 
ness section  being  as  well  illuminated  as  any  other  city  of 
2,0,000  inhabitants  in  America. 


A  CREDITABLE  LOAD  CHART. 


MILWAUKEE  CENTRAL-STATION  STATISTICS. 


At  the  recent  Manufacturers'  Exposition  in  Milwaukee 
the  Milwaukee  Electric  Railway  &  Light  Company  dis- 
played a  large  picture  of  the  Commerce  Street  generating 
station,  which  is  now  undergoing  extension  and  which  will 
have  an  ultimate  rating  of  80,000  hp.  The  company  also 
gave  on  placards  some  interesting  information  about  the 
extent  and  growth  of  its  business.  The  connected  motor 
load  consists  of  21.822  hp,  while  the  lighting  load  amounts 
to  521.740  16-cp  lamp  equivalents.  For  the  year  ended 
July  I,  1911.  the  increase  in  the  number  of  power  customers 
was  25  per  cent,  while  the  motor  load  on  the  buses  increased 
no  less  than  68  per  cent.  During  the  year  the  company 
5old  to  its  customers  more  than  $40,000  ^'orth  of  electric 
motors. 


THE    NEW    YORK  EDISON    COMPANY    NOW    HAS 
NINETY-FIVE   ELECTRICS. 


Twenty-one  new  electric  vehicles  have  recently  been  put 
into  the  service  of  the  New  York  Edison  Companj^  swell- 
ing the  total  number  now  in  use  to  ninety-five.  Six  of  the 
new  electrics  are  for  the  use  of  the  meter  department 
They  have  a  capacity  of  3000  lbs.  apiece  and  are 
equipped  inside  with  iron  racks  running  along  the  sides  for 
holding  the  meters.  There  is  an  alley  way  in  the  center, 
while  the  spaces  for  the  meters  are  of  different  sizes  in 
order  to  accommodate  the  various  kinds  of  meters,  each 
wagon  carrying  forty-two. 

The  idea  was  originated  by  the  men  of  the  meter  depart- 
ment, and  was  suggested  bj'  the  manner  in  which  pies  are 
carried  in  a  bakery  wagon.  Each  meter  compartment  is 
cushioned  on  the  bottom  and  part  way  up  the  sides,  as  well 
as  over  the  sill.  A  meter  is  placed  in  one  of  these  com- 
partments as  soon  as  it  is  tested  and  taken  directly  to 
where  it  is  going  to  be  used.  Too  much  handling  and  re- 
handling  is  apt  to  throw  the  delicate  mechanism  out  of  ad- 
justment. These  vehicles  are  Lansdens,  Detroits  and 
Walkers. 

Ten  looo-lb.  lamp  delivery  wagons  are  among  the  new 
cars,  eight  for  Manhattan  and  two  for  the  Borough  of 
the  Bronx.  Five  of  these  cars  are  the  Baker  and  five  are 
General  Vehicle.  Two  others  of  the  new  wagons  are  tl  e 
lightest  the  company  possesses,  having  a  capacity  of  750 
lb.  each.  One  of  these  is  used  in  the  Bronx  to  take 
the  foremen  to  the  different  jobs  and  for  the  delivery  of 
light  material  The  other  distributes  advertising  literature 
and  flatirons.  These  were  also  made  by  the  General  Vehicle 
Company. 

There  is  also  a  4000-lb.  w-agon  for  the  Third  District 
distribution  department,  used  to  carrj-  crews  and  material 
for  all  se^^'ice  jobs.  This  has  a  solid  top  with  wire  netting 
en  the  sides,  giving  light  and  air.  The  netting  can  be 
raised  and  lowered.  This  makes  nineteen  commercial  vehi- 
cles added  to  the  transportation  department,  while  the 
other  two  are  Baker  runabouts  used  by  heads  of  depart- 
ments in  going  about  on  company  business. 


The  accompanying  load  chart  of  the  Winona  (Min 
Railway  &  Light  Company   for  July  20,   191 1,  is  of 
usual  interest.     It  indicates  a  pretty  close  approach  to 
central-station  ideal  and  is  a  credit  to  Mr.  Frank  H.  Pla 
until  '  recently    general    manager   of   that   company, 
maximum  load  on  the  busbars  on  that  day  was  1850 
at  5  p.  m.  and  the  minimum  was  1200  kw  at  7  p.  m. 
average  lead  for  the  twenty-four  hours  was  1537  kw, 
load-factor   reaching  the  astonishingly   high   figure  of 
per  cent.     The  total  output  for  the  day  was  36,900  : 
hours.     This  record  is  exceptional,  even  for  Winona, 
for  the  entire  month  of  July  (744  hours)   the  load-fsi 
on  this  station  was  70  per  cent,  while  for  the  first  sc 
months  of  191 1    (counting  212  days  of  twenty-four  hi 
each)   it  was  52.5  per  cent.     The  earnings  for  the  mc 
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A   Creditable    Load   Chart. 

of  July  were  a  trifle  over  $1   per  capita   for  the  ei 
population  of  the  city. 

Mr.  Plaice  is  a  great  believer  in  motor  load  for  cent 
station  plants,  and  the  results  of  his  campaign  justify 
expectations.  The  load-factor  for  the  year  1910  wai 
per  cent,  but,  with  the  growth  of  motor  load,  it 
mounted  up  steadily,  as  shown  by  the  figures  given, 
may  be  added  that  the  increase  in  total  earnings,  compa 
July,  1909,  and  July,  191 1,  was  100  per  cent.  As  the  c 
pany  is  controlled  by  the  La  Crosse  Water  Power  C 
pany.  it  is  able  to  make  a  low  rate,  undoubtedly,  for  1 
trical  energy  obtained  from  water-power  develcpn 
Furthermore,  the  company  operates  a  street  railway 
transmits  energ>'  to  nearby  communities,  thus  helping 
load-factcr.  However,  with  all  these  favorable  condii 
taken  into  account  the  showing  is  an  excellent  one. 
earnings  of  Si.oi  per  capita  for  the  month  of  July,  i 
were  divided  as  follows :  Lighting  and  motor  departn 
83  cents ;  railway,  18  cents. 


TESTING  UNDERGROUND  CABLES. 


An    interesting    adaptation    of    apparatus    is    abou 
be   introduced   into   the   operation   of   the    Edison   Ele 
Illuminating  Company  of  Boston.    A  problem  was  press 
in   the   providing  of   facilities    for   the   testing  of  ui  it- 
ground  cables,  either  after  tliey  had  been  first  installe  or 
after  repairs  to  them  had  been  made.     The  Edison  ( nn- 
pany  has  twenty-seven  or  twenty-eight   generator  sta  ins 
and   substations,   about   two-thirds   of   which   have  uier- 
ground  conduits.     Permanent  testing  outfits,  one  for   en 
station,  would  have  involved  a  large  outlay.    Consequtlr 
it  was  decided  to  provide  a  special  testing  set  installed   on 
electric  vehicles. 

The  company  has  bought  a  special  motor-generatot.«t, 
with  the  necessary  transformers,  reactances,  etc.,  '"- 
structed  very  light  to  reduce  the  weight  to  the  minii  m- 
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1(1  so  built  as  to  be  put  on  two  vehicles,  on  which  it  will 
carried  to  any  station  where  testing  is  required,  and 
ere  used  for  the  test.  The  input  to  the  motor-generator 
taken  right  off  the  busbars,  and  the  voltage  built  up  to 
e  requisite  test  pressure. 

The  weight  of  this  outfit  is  about  10  or  n  tons.    It  being 
'.eavy  to  go  on  one  vehicle,  it  was  decided  to  erect  it 
vo  5-ton  General  Vehicle  Company's  electric  trucks, 
til  battery  equipment  sufficient  to  make  the  run  from  the 
■ntral  point  to  any  of  the  company's  stations  at  a  reason- 
jle  rate  of  speed  in  any   sort  of  weather.     The  motor- 
;nerator  set  is  installed  on  one  of  the  cars  and  the  rest 
the  apparatus  on  the  other. 
e  apparatus  consists  of  the  following:    Eight  hundred- 
jjoo '30,000-volt  transformer,  S50-kva,  2200-volt  react- 
ce  and   loo-kw,   four-bearing  motor-generator  set,  cou- 
nting of  a    loo-kw,    i2oo-2200-volt   generator,   a    loo-hp, 
H)-2300/4000-volt  motor,  a  125-volt  exciter  mounted  on 
CM  base  and  connected  by  a  flexible  coupling,  together 
.1  starting  compensator  and  two  field  rheostats.    Other 
;iaratus  consists  of  two  motor-driven  blower  sets,  two 
.oo-220-volt  transformers,  twelve  lifting  jacks,  canvas  cov- 
<^,   ammeter,    voltmeter,    portable    current    .-'Tid    potential 
Mnsformers,    one    50-watt    potential    transformer    and    a 
artraan  &  Braun  frequency  meter. 

The  truck  will  have  a  clear  loading  space  6  ft.  wide, 
ft,  long  and  6  ft.  high.  Its  weight  without  battery  and 
'ad  will  be  7500  lb.,  and  the  weight  of  the  battery  will  be 
;out  2400  lb.,  it  being  of  the  sixty-cell  Edison  type.  The 
'leel  base  will  be  139  in.,  wheel  gage  69  in.,  front  tire 
,.  in,  X  7  in.,  rear  36  in.  x  5^  in.  twin.  Its  rated  speed, 
hded,  on  a  hard,  level,  asphalt  road,  will  be  7  miles  per 
lur,  and  the  estimated  mileage,  one  charge,  on  hard,  level 
lad,  30  miles. 

The  outfit  is  intended  to  have  sufficient  capacity  to  test 
ITiiles  of  underground  cable  consisting  of  34-0  conductors, 
hd-sheath  cable,  built  for  15,000  volts  working  pressure. 


-ECTRIC    POWER    DEVELOPMENT  AT  DENVER. 


.\n  interesting  phase  of  the  electric  power  situation 
I  the  West  is  the  remarkable  diversity  of  business  handled 
f  progressive  central  stations.  In  comparatively  few 
immunities  has  general  manufacturing  attained  a  develop- 
ifnt  comparable  with  the  cities  of  the  East,  and  outside 
t;  fields  of  mining  and  transportation  motor  applications 
Ive  of  necessity  been  made  throughout  multiplied  rather 
lin  highly  centralized  industries.  This  is  notably  the  case 
<  the  system  of  the  Denver  Gas  &  Electric  Light  Com- 
[ny,  whose  service  in  the  capital  city  of  Colorado  is 
ipularized  to  the  extent  of  a  present  connected  load  of 
'er  20.000  hp  in  motors,  or  about  i  hp  for  every  eleven 
'habitants  of  the  district  covered  by  the  company's  lines. 

anufacturing  on  a  large  scale  is  chiefly  related  to  the 
^tallurgical  industries  of  Denver,  but  on  a  smaller  scale 
iwer  is  required  in  a  great  variety  of  mercantile  and 
lodactive  establishments. 

Within  the  past  ten  years  the  connected  motor  load  of 
If  company  has  increased  from  a  total  of  1173  hp  to  over 
•jhteen  times  that  amount.  The  population  of  the  city 
Is  increased  about  60  per  cent  during  the   decade.     In 

bruary,  1901,  the  company  had  no  alternating-current 
iitor  service:  in  January,  1905,  the  direct-current  motor 
-'■vice  had  increased  to  a  connected  load  of  5447  hp.  and 
';  alternating-current  connected  motor  load  was  only 
!  hp  in  three-phase  motors,  while  on  Jan.  i,  191 1,  the  con- 
"cted  motor  load  was  as  follows: 

Krect-current  motors'. 12.599  hp 

,  Three-phase   motors ' 6.890  hp 

•  Uimtxiirrent  fan  motors 298  hp 

I  Alternating-carrent  fan  motors 550  hp 

'      Total    20,33?  hp 


The  local  street  railway  system  generates  its  own  energy, 
and  the  above  motor  load  is  almost  entirely  the  result  of  a 
vigorous  policy  of  making  the  most  of  the  business  of  the 
comparatively  small  consumers.  A  recent  survey  of  the 
total  demand  of  the  city  outside  the  electric-traction  field 
disclosed  that  the  company  is  now  supplying  about  two- 
thirds  of  all  the  industrial  power  that  is  utilized  in  the 
city. 

RATES. 

.A.n  important  factor  in  this  development  has  been  the 
schedule  of  rates  applied  to  motor  installations.  A  rate  of 
4  cents  per  kw-hour  is  charged,  with  a  minimum  of  $i  per 
month  gross  per  horse-power  for  motors  in  e.xcess  of  3  hp, 
smaller  motors  being  billed  at  a  minimum  of  $3  per  month. 
.\ll  bills  are  subject  to  a  10  per  cent  discount  for  proiupt 
payment.  An  alternative  rate  is  a  fixed  charge  of  $9  per 
year  per  consumer,  plus  $24  fixed  charges  per  year  per 
horse-power  connected,  plus  3  cents  per  kw-hour  for  all 
energy  used.  One-tw-elfth  of  the  foregoing  fixed  charge  is 
payable  with  the  monthly  bill  for  energy  consumed.  .\ 
10  per  cent  discount  also  applies  to  the  second  rate,  which 
is  made  on  the  basis  of  a  year's  contract. 

A  minimum  charge  of  $5  net  per  month  is  made  for 
30-anip  rectifiers  on  lighting  circuits  operated  under  an 
oflf-peak  schedule,  a  charge  of  $6.75  being  made  for  recti- 
fiers operated  each  month  without  regard  to  the  peak  load 
of  the  company.  Motor  service  in  the  commercial  district 
of  the  city  is  supplied  at  220  volts  direct  current  for  motors 
of  2  hp  and  under.  Above  2  hp  service  is  supplied  at  440 
volts  direct  current,  and  in  sections  of  the  city  removed 
from  the  immediate  business  center  energy  is  supplied  at 
220  volts,  three-phase.  The  frequency  of  the  system  is 
60  cycles  and  energy  is  generated  in  three  steam  plants 
located  in  Denver,  one  of  which  is  kept  in  reserve  for 
emergency  service  only.  The  company  purchases  a  large 
amount  of  energ>-  from  the  Central  Colorado  Power  Com- 
pany's hydroelectric  system,  which  distributes  energy  from 
generating  stations  located  at  Shoshone,  which  is  150  miles 
west  of  Denver,  and  at  Boulder,  which  is  30  miles  north- 
west. 

A  flat  rate  of  $3  per  month  is  made  for  use  of  8-in  to 
i6-in.  desk  or  ceiling  fans,  with  10  per  cent  discount.  The 
consumer  installs  the  necessary  wiring  at  his  own  expense, 
and  in  other  applications  the  company  prefers  to  leave  the 
wiring  and  installation  cf  equipment  to  local  contractors. 
Fans  are  also  rented  at  a  rate  of  $1  per  month  plus  $3  for 
energy,  with  the  usual  discount.  The  amount  paid  in  rental 
applies  on  the  purchase  price  of  the  fan  if  the  consumer 
desires  to  buy  it  at  the  end  of  the  season.  The  company 
sells  fans  at  prices  varying  from  $10  for  the  8-in.  size  to 
$18.50  for  a  i6-in.  outfit,  an  additional  charge  of  $4.50 
being  made  for  an  oscillating  equipment.  All  single-phase 
motors  and  rectifiers  operating  on  a  lighting  circuit  are 
governed  by  an  otT-peak  schedule  which  prohibits  their  use 
on  a  graduated  scale  of  hours  varying  from  5  p.  m.  and 
7:30  p.  m.  to  10  p.  m.,  according  to  the  season.  The  com- 
pany requires  auto  starters  to  be  installed  on  all  single- 
phase  motors  of  J-hp  rating  and  over  and  on  all  three- 
phase  motors  of  7.5-hp  rating  and  above.  .-Ml  motor  wiring 
is  required  to  be  inspected  by  the  city  electrician  and  the 
company  before  energy  can  be  supplied  to  the  installation. 
Since  Jan.  i  last  a  cast-iron  meter  board  costing  about  25 
cents  must  be  installed  with  each  motor  group  whose  en- 
ergy consumption  is  measured  by  watt-hour  meters,  from 
whose  readings  the  bills  are  prepared.  Only  one  set  of 
outlets  is  allowed  per  building,  whether  the  service  be  for 
lighting  or  power.  In  general,  the  direct-current  service 
covers  the  district  between  Wynkoop  and  Twenty-first 
Streets,  Broadway,  West  Colfax  Avenue  and  the  com- 
pany's A\'est  power  station. 

REPRESENTATIVE  POWER  APPLICATIONS. 

Special  efforts  are  made  to  cultivate  long-hour,  off-peak 
and  day  loads,  although  the  company's  power  service  ex- 


696 


ELECTRICAL     WORLD. 


Vol.  58,  No.  I^l 


1 


tends  over  all  hours  of  the  day  and  night.  Electric  energy 
is  used  exclusively  in  all  the  pai;:t  factories  of  the  city, 
in  all  but  one  foundry,  in  all  the  brick  plants  which  are 
situated  on  the  company's  distribution  system,  in  all  but  one 
of  the  principal  hotels,  in  all  the  stone-crushing  plants  in 
town,  in  refrigeration  service,  in  the  operation  of  con- 
tracting plants  and  erection  of  buildings,  in  the  principal 
railroad  shops.  United  States  Mint,  lumber,  box  and  iron 
works.  Among  the  recent  important  contracts  obtained 
by  the  company  are  the  Union  Pacific  Railroad  shops, 
1000  hp ;  Mint,  708.5  hp ;  Griftin  Wheel  Company,  500  hp, 
and  Call  Switch  &  Frog  Company,  115  hp.  A  recent  devel- 
opment is  the  planning  of  loft  buildings  for  groups  of  small 
manufacturers  located  under  a  single  roof.  A  si.x-story 
structure  of  this  character  will  shortly  be  completed  and 
each  of  four  floors  will  be  provided  with  special  circuits 
capable  of  delivering  about  100  hp  to  the  tenants.  One 
high-speed  passenger  and  one  freight  elevator  will  also 
be  installed.  It  is  probable  that  the  company  will  deal 
directly  with  tenants  in  structures  of  this  kind,  metering 
each  consumer's  load  separately. 

ELECTRIClry  IN  BUILDING  CONSTRUCTION. 

A  valuable  class  of  day  motor-load  business  has  of  late 
come  into  much  prominence  in  Denver  in  connection  with 
the  erection  of  new  buildings.  Contractors  are  rapidly 
doing  away  with  inefficient  and  costly  steam  engines  for 
building  operations  and  handling  their  work  by  central- 
station  service.  At  the  new  Episcopal  Cathedral  under 
construction  in  the  Capitol  Hill  district  the  contractor's 
work  was  greatly  facilitated  by  the  service  of  a  motor- 
driven  stone-cutting  plant,  including  a  traveling  crane 
operated  by  one  7.S-hp  motor  and  one  3-hp  motor,  and  a 
marble  saw  driven  by  a  15-hp,  220-volt,  three-phase  in- 
duction motor.  The  absence  of  a  steam-driven  plant  was 
much  appreciated  by  the  residents  of  the  district  surround- 
ing the  structure  and  further  advantages  accrued  to  the 
contractor  through  the  facility  with  which  marble  was  cut 
and  handled  upon  the  ground,  much  time  being  saved 
through  the  use  of  electrically  driven  apparatus.  A  tem- 
porary transformer  installation  supplied  energy  to  the 
motors  from  the  regular  distribution  circuits  of  the  com- 
pany. A  prominent  contractor  owns  two  concrete  mixers 
operated  by  15-hp  and  lo-hp  motors  of  the  single-phase, 
220-volt  type,  a  bucket  conveyor  for  concrete,  driven  by  a 
7.5-hp  direct-current  motor,  a  circular  rip  saw  driven  by 
a  6-hp  direct-current  motor  and  a  3-hp  hoist  of  the  Chatta- 
nooga type.  A  prominent  electric  supply  company  has  five 
brick  hoists,  each  driven  by  a  7.5-hp  single-phase  motor, 
and  these  are  in  constant  use  at  a  rental  of  $1  per  day 
apiece. 

Electric  energy  is  being  used  in  the  erection  of  the  new 
post-office  building,  there  being  in  operation  a  20-hp  sand 
screen  and  a  20-hp  marble  hoist,  the  motors  being  of  the 
550-volt  direct-current  type.  In  the  erection  of  the  new 
First  National  Bank  Building  a  30-hp  concrete  mixer  and 
a  7.S-hp  brick  hoist  were  used.  In  the  work  on  the  new 
Foster  Building  a  25-hp  air  compressor,  a  5-hp  brick  hoist 
and  a  15-hp  concrete  mixer  were  operated.  Three  concrete 
mixers,  each  driven  by  a  lo-hp,  220-volt,  three-phase  in- 
duction motor,  were  used  on  the  new  Tramway  Building, 
with  a  circular  rip  saw  and  planer  driven  by  a  5-hp  motor, 
and  the  work  on  the  new  Daniels  &  Fisher  Building  and 
tower  was  facilitated  by  the  use  of  a  25-hp  air  compressor, 
a  15-hp  concrete  mixer,  a  5-hp  rip  saw  and  a  5-hp  brick 
hoist.  All  the  steel  members  of  the  framing  of  the  new 
Chamber  of  Commerce  Building  were  elevated  by  a  7.5-hp 
electric  hoist,  a  15-hp  concrete  mixer  and  a  3-hp  brick 
hoist  also  being  used  on  this  work.  As  a  rule  the  contrac- 
tors leave  the  making  of  connections  to  the  company.  In 
the  finishing  trade  seven  hardwood  floor  planers  of  the 
motor-driven  type  are  in  operation.  Each  is  driven  by  a 
3-hp,  220-volt,  single-phase  motor  and  a  watt-hour  meter  is 
placed  on  each  machine.     A  meter  reader  is  sent  by  the 


company  each  month  to  the  place  where  any  given  niachint 
is  at  work.  The  labor  cost  of  floor  finishing  is  cut  aboiii 
60  per  cent  by  these  devices,  which  are  portable,  and  whici 
perform  their  work  far  more  rapidly  than  is  possible  b) 
hand  and  without  the  unpleasant  noise  of  the  hand  planer 
MISCELLANKdUS  POWER  SERVICE. 

In  the  plant  of  the  Western  Box  &  Lumber  Companj 
165  hp  in  motors  are  in  service  operating  saws,  planers  anc 
branding  machines.  The  plant  of  the  Sundquist  I.unibci 
Company  handles  a  large  amount  of  interior  finishing 
product  for  residential  construction.  Planers,  molding  ma 
chines  and  a  cut-off  saw  are  operated  by  an  installation  o 
30.5  hp  in  motors.  In  a  representative  lumber  mill  th( 
sawdust  is  drawn  by  motor-driven  fans  into  a  storag( 
space  from  which  it  is  shipped  in  carload  lots  to  powdt 
mills.  At  the  plant  of  the  Longmont  Milling  &  Elevato 
Company  a  steam-engine  installation  aggregating  375  h| 
was  displaced  by  motors  of  much  reduced  rating  and  thi 
operation  of  steam  boilers  was  cut  down  33^^  per  cent 
The  satisfaction  which  the  company  gained  from  the  nioto 
service  led  to  the  displacement  of  gasoline  by  electrica 
equipment  in  other  localities  covered  by  its  operations. 

Electric  power  is  used  in  many  laundries  in  Denver  witl 
excellent  results.  In  one  case  a  lo-hp  installation  produce 
a  net  revenue  of  $33.85  per  month ;  in  another  instance 
1 2. 5-hp  motor  equipment  yields  the  company  $30.95  pe 
month,  and  in  a  third  case  an  i8-hp  installation  yield 
$44.60  per  month.  In  one  laundry  one  of  the  large; 
mangles  in  the  city  is  operated  by  a  3-hp  direct-connecte 
motor  at  a  cost  of  about  $6.50  per  month.  The  number  c 
sheets  and  flat  pieces  turned  out.  is  far  in  excess  of  tli 
production  under  the  former  conditions  of  belt  driving. 

At  the  principal  brickyards  served  the  larger  energ 
demand  occurs  mainly  during  the  summer  season.  In 
representative  case  a  40-hp  motor  drives  a  machine  capab 
of  producing  20,000  bricks  per  day  of  eight  hours.  In 
yard  producing  20,000  bricks  per  day,  with  two  SO-h 
motors  on  the  circuit,  the  revenue  to  the  company  fro: 
the  sale  of  energy  was  $150  per  month. 

Ice  machines  driven  by  electricity  are  in  service  at  var 
ous  points  in  Denver,  including  groceries,  clubs,  market 
restaurants,  packing  houses  and  florists'  establishments. 
5-hp  motor-driven  equipment  in  grocery  service  will  easi 
bring  from  $5  to  $8  per  month  to  the  company.  At  tl 
Denver  Athletic  Club  an  energy  consumption  of  4000  k\ 
hours  was  registered  in  February,  and  the  equipment  pr 
duced  all  the  ice  which  was  used  by  the  club  and  handlf 
all  the  refrigeration  necessary  for  the  preservation  ( 
meats  and  fruits.  Elimination  of  dirt  and  maintenance  ■ 
even  temperatures  have  followed  the  introduction  of  th 
apparatus.  A  prominent  florist,  whose  bills  for  ener: 
for  operating  a  refrigerating  machine  are  about  $18  p 
month  with  a  7.5-hp  equipment,  states  that  the  cost  is  on 
about  one-third  that  which  he  had  to  meet  in  purchasii 
ice,  considering  the  amount  of  dirt  encountered  in  i( 
The  company's  experience  shows  that  from  50  kw-hours 
60  kw-hours  are  required  to  produce  i  ton  of  ice  at  Denv 
by  central-station  service,  the  cost  ranging  from  $1.50 
$1.80. 

Among  the  other  representative  power  installations 
Denver  are  motors  operating  machinery  for  organ  blowi 
in  churches,  elevators,  coffee  grinders,  chopping  machin- 
pumps,  vacuum  cleaners,  shoe-repairing  shops,  hat  cleane 
e.xhaust  fans,  automobile-tire  pumps  and  numerous  oth 
appliances  whose  individual  loads  are  small,  but  whi 
play  an  important  part  in  the  aggregate.  A  recent  devek 
ment  of  importance  is  the  installation  of  motor-driv 
pumps  of  from  3  hp  to  5  hp  each  in  connection  with  irris 
tion  service  in  market-gardening  sections  of  the  suburb  1 
territory  adjacent  to  the  city  proper.  About  a  dozen 
these  pumps  have  now  been  placed  in  service  and  m  c 
case  the  value  of  the  land  has  been  raised  from  $100  "> 
$500  per  acre  as  a  result  of  electric  irrigation.     Not  01 ' 
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his  means  can  existing  water  supplies  be  applied  more 
uiciently,  but  large  areas  of  land  useful  only  for  grazing 
an  be  reclaimed   for  agricultural   purposes  and  the  load 
mm  the  central-station  point  of  view  is  excellent  on  ac- 
■t   of    its    attaining    its    maximum    during    the    summer 
calling  for  a  sustained  consumption  of  energy  during 
:ie  warm  season.    At  the  State  Rifle  Range  a  2-hp  motor- 
Iriven   pump   has   been   installed   to   save   the    haulage   of 
Irinking  water  3  miles  in  connection  with  tar,t;ct   shoots, 
'his  business  is  entirely  a  day  load  and  the  pumping  equip- 
nent  is  provided  with  automatic  control  located  at  the  well, 
■lotors  are  being  installed  to  operate  pumps  in  apartment 
lOuses  to  reinforce  the  water  pressure  in  the  supply  piping 
•  the  city  company.     Another  installation  recently  made 
;    St.    Anthony's    Hospital,    Denver,    a    30.5-hp    motor 
nnent  taking  the  place  of  isolated  plant  service.    This 
!ce  was  formerly  handled  until  9  p.  m.  by  the  hospital 
•.  after  which  the  load  was  carried  by  the  company  and 
superiority  and  economy  of  the  central-station  service 
the    hospital    authorities    to    discontinue    the    isolated 
:.     In  the  drug-store  trade  a  2-hp  motor-driven  pill- 
ing machine  is  making  a  place  for  itself.     At  Crown 
Cemetery  a  lo-hp  motor  has  been  installed  on  a  pump 
in  irrigating  lawns,  and  a  15-hp  pump  has  been  placed 
■  :nilar   service   at   the    Colorado    Golf    Club.      At   the 
er  Auditorium,  seating  12,000  persons,  two  7.5-hp  mo- 
ire in  service  for  the  purpose  of  swinging  the  sides  of 
■lilding  interior  in  and  out  to  form  a  theater  or  large 
is  the  conditions  require.     Five  motor-driven  exhaust 
are   also   in   service   in   the    Shubert   Theater.     The 
r-load   business   of   the   company    is    handled   by    the 
iiercial  department,  of  which  Mr.  Ross  B.  Mateer  is 
•  ■r  eno:ineer  and  Mr.   Clare   N.   Stannard,  manasrer. 


Wiring  and  Illumination 


COMPETITIVE    ILL  UMIN ANTS. 


the  recent  annual  convention  of  the  "Verband 
scher  Elektrotechniker'"  in  Munich  a  very  interesting 
r  was  read  by  Mr.  George  Dettmar,  secretary  of 
\'erband,  on  "Electricity  in  the  Household,"  abstracts 
'  hich  have  appeared  in  several  issues  of  the  Digest. 


efficiency  of  electric  light  as  regards  the  conversion  of 
candle-powers  into  illumination  is  very  much  higher  than 
with  gaslight,  owing  to  the  fact  that  the  disposition  of 
electric  lamps  can  be  made  nmch  more  favorable  than  with 
gas.  The  article  says;  "The  simple  comparison  according 
to  candle-power,  cubic  feet  of  gas  and  k\v-hours  is  abso- 
lutely wrong.  It  must  be  emphasized  that  a  reasonable  com- 
parison can  be  made  only  on  the  basis  of  illumination,  and 
it  is  always  to  be  considered  that  the  same  illumination 
can  be  obtained  with  a  considerably  smaller  intensity  in 
case  of  electric  light." 


ORNAMENTAL  STREET  LIGHTING. 


In  a  paper  read  by  Mr.  C.  E.  Stephens  before  the  Penn- 
sylvania Electric  Association  at  its  fourth  annual  conven- 
tion Sept.  6,  7  and  8,  191 1,  the  features  of  ornamental  street 
lighting  from  the  viewpoint  of  the  illuminating  engineer 
and  the  central  station  were  well  presented.  The  author 
claimed  that  good  street  lighting  is  the  most  convincing 
evidence  always  available  by  which  citizens  judge  the  suc- 
cess of  the  lighting  company.  The  appearance  of  the  streets 
gives  the  visitor  a  favorable  or  unfavorable  impression  of 
the  city's  thrift,  depending  very  largely  upon  whether  or 
not  the  illumination  is  adequate.  In  many  cities  one  street 
or  section  thereof,  or  perhaps  one  side  of  a  particular  street, 
is  congested  with  traffic,  while  other  sections  in  the  imme- 
diate locality  are  practically  deserted.  In  some  cases  this 
condition  can  be  attributed  to  the  character  of  the  business 
houses,  but  in  a  large  proportion  of  the  cases  there  is  no 
doubt  that  the  illumination  of  the  several  sections  is  re- 
sponsible for  the  condition. 

The  fundamental  problem  to  consider  in  the  illumination 
of  any  street  is  the  intensity  of  the  illumination  required 
and  its  production  at  a  minimum  cost.  The  cost  includes 
the  expenditure  of  energy,  cost  of  maintenance  and  interest 
and  depreciation  for  the  lamps,  plant  and  al!  au.xiliary 
equipment.  If  the  problem  could  be  solved  on  an  energy 
basis  alone  it  would  be  logical  to  use  a  maximum  number 
of  light  units  with  a  corresponding  reduction  in  their  light 
flux  and  energy  consumption.  It  is  to  be  noted,  however, 
that  increasing  the  number  of  units  also  increases  the  in- 
stallation and  maintenance  cost  of  the  system.  There  is  a 
point  beyond  which  the  cost  for  any  increase  in  the  number 


■.VKATIVE  RATIO  OF  CANDLE-POWER  PER  UNIT  OF   ILLUMINATION  IN  ROOMS  LIGHTED  BY  GAS  AND  ELECTRICITY  RESPECTIVELY. 


APARTMENT  LIGHTED  BY  GAS. 

RESIDENCE  LIGHTED  BY  ELECTRICITY. 

Room 

Area  of 

Room, 

Square  Feet. 

Intensity  in 
International 

Candle- 

Power. 

Ft.-Candles 
Obtained. 

Candle-power 
per  Ft.- 
Candle. 

1 

Area  of 

Room 

Square  Feet. 

Intensity 
in  Interna- 
tional 
Gandle- 
Power. 

Ft  .-Candles 
Obtained. 

Candle-power 
per  Ft.- 
Candle. 

2S8 

396 
144 

1.01 

1  .92 
1    24 

285 

206 
116 

348 

2S6 
1 

17'* 

299 

90 

22.5 

45 

3.99 

1,4 
2.84 
1.36 

75 

129  = 

7.8 

The  distance  of  the  light  from  the  centre  of  the  desk  was  with  gas  6  it.   11   m.:   with  electricity.   1   ft.  8  in. 

This  IS   the   Sgure    obtained    by    computation    from    the    corresponding  German   data.      The   figure,   however,   by  some   mistake   seems   to   be   double 

'zc  it  ought  to  be,  as  can  be  seen  from  di^-ision  of  the  figures  in  the   two   preceding  columns,  90  -r-   1.4  =  64.5. 

fupplementing  the  latter  notices,  we  print  herewith  a  table  of  units  will  exceed  the  saving  in  energy  consumption.    A 

•lowing  the  ratio  of  candle-power  per  unit  of  illumination  point  cannot  be  fixed  which  will  apply  generally  on  account 

1  different  rooms  of  an  apartment  lighted  by  gas  which  of  the  innumerable  variables  (such  as  the  intensity  require- 

ie  author  occupied  previously  and  corresponding  figures  ments  in  different  sections  of  the  city,  obstacles  which  pre- 

or  his  present  residence,  which  is  lighted  by  electricity.  vent  a  proper  location  and  distribution  of  lamps,  energy 

This  table  shows  strikingly  the  important  fact  that  the  costs,  etc.)  which  are  involved. 
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The  factors  to  be  considered  in  arranging  for  good  street 
illumination  are  uniform  intensity,  diffusion,  intrinsic  bril- 
liancy of  the  light  source  and  shadows.  Assuming  the 
minimum  intensity  of  illumination  as  unity,  the  ratio  be- 
tween ma.ximum  and  miniumm  illumination  for  business  on 
other  sections  of  the  street  where  a  high  intensity  is  main- 
tained should  not  exceed  ten  to  one.  For  residence  sec- 
tions, parks  and  outlying  districts  the  ratio  should  not  be 
greater  than  five  to  one.  This  ratio  of  maximum  to  mini- 
mum illumination  is  smaller  in  the  latter  case  because  of 
the  fact  that  where  intensities  of  illumination  are  quite  low 
the  effect  of  the  comparatively  light  and  dark  spots  pro- 
duces objectionable  glare.  Furthermore,  it  is  in  these  sec- 
tions of  our  streets  that  are  found  the  fast-moving  cars, 
automobiles  and  carriages. 

In  any  illumination  scheme  it  is  objectionable  to  use  a 
source  from  which  the  light  flux  issues  from  a  point.  This 
is  particularly  true  in  street  lighting  where  relatively  large 
units  are  employed,  since  it  is  impracticable  to  support  a 
lamp  at  such  a  height  that  it  will  not  come  within  the  field 
of  vision  at  a  time  when  the  eye  is  quite  near  the  lamp.  It  is 
not  feasible  to  change  the  nature  of  the  light  source,  but 
by  an  intelligent  use  of  the  available  glassware  for  modern 
street-lighting  units  it  is  possible  to  diffuse  the  light  quite 
satisfactorily. 

The  author-  outlined  the  general  characteristics  of  a 
suitable  lighting  unit  as  follows:  The  maximum  intensity 
of  the  light  unit  should  be  from  15  deg.  to  20  deg.  below  the 
horizontal  and  decrease  rapidly  above  and  below  this  angle ; 
the  total  light  dux  from  a  single  unit  should  be  as  small  as 
conditions  will  permit — that  is,  for  a  given  intensity  of 
illumination  use  a  maximum  number  of  small  units  spaced 
at  frequent  intervals ;  the  light  should  be  diffused — that  is, 
emitted  from  a  large  area  ;  the  lamp  should  be  supported  at 
the  ma.ximum  height  above  the  illuminated  surface,  especial- 
ly so  if  it  is  of  high  candle-power  and  the  light  is  not  dift'used. 

In  comparing  the  festoon  arc  and  post  systems  of  decora- 
tive street  lighting  the  author  said  that  the  festoon  system 
is  rarely  installed  at  present,  having  been  superseded  by 
the  other  two  systems. 

The  flaming-arc  lamp  system  operates  at  high  efficiency 
and  low  maintenance  cost.  The  maximimi  candle-power  of 
this  type  of  lamp  is  near  the  horizontal,  and  it  is,  therefore, 
possible  to  place  the  posts  at  great  distances  apart  and  at 
the  same  time  secure  a  uniform  intensity  of  illumination. 
This  makes  it  possible  to  use  a  minimum  number  of  poles 
— and  possibly  to  make  use  of  existing  trolley  or  arc  lamp- 
posts. The  lamps  can  be  supported  at  great  heights  above 
the  street,  above  the  critical  angle  of  the  eyes.  The  prin- 
cipal defect  noted  in  a  large  number  of  arc-lamp  systems  is 
the  tendency  to  support  the  lamps  too  close  to  the  ground. 
This  is  particularly  objectionable  on  account  of  the  fact 
that  the  glare  effect  produced  by  the  bright  light  in  the 
eye  causes  a  contraction  of  the  pupil,  which  limits  the 
amount  of  light  entering  the  eyes  and  no  advantage  is 
gained  by  a  high  intensity  of  illumination. 

The  ornamental  post  system  is  perhaps  the  most  popular 
of  the  three  systems^  classed  as  ornamental.  There  are 
many  post  designs  on  the  market  arranged  for  from  one  to 
five  lamps.  They  are  installed  on  or  near  the  curb  on  both 
sides  of  the  street  and  comparatively  close  together.  The 
lamps  are  supported  in  a  pendent  or  inverted  position  and 
are  usually  supplied  with  energy  from  an  underground  sys- 
tem. The  lamps  and  globes  are  easy  of  access  for  renewals 
and  cleaning.  The  maintenance  cost  is  reasonably  low. 
particularly  when  the  series  type  of  lamp  is  used.  The 
illumination  of  the  street,  when  the  units  are  properly 
spaced,  is  quite  uniform  and  the  required  intensity  is  readily 
secured  by  a  proper  selection  of  lamp  sizes.  The  first  cost 
of  installation  varies  with  local  conditions  and  the  type  of 
post  adopted  and  the  available  source  of  energy  supply. 
The  principal  obiection  to  this  system  is  the  large  number 
of  posts  required.    This  is  a  particularly  objectionable  fea- 


ture in  districts  where  there  exist  also  a  large  number  0 
trolley,  telephone  and  other  service  poles.  Some  criticisn 
has  also  been  heard  from  installations  in  which  tlie  post 
are  quite  near  the  curb,  in  that  large  moving  vans,  ici 
wagons  and  other  vehicles  strike  the  fi.xtures  and  shatte 
the  lamps  and  glassware. 

In  summing  up  the  general  situation  the  author  remarkec 
that  no  one  system  can  be  adopted  as  the  best  for  all  in 
stallations.  Local  conditions  very  largely  determine  tlv 
best  system  to  be  installed.  It  behooves  the  central-statioi 
man  to  keep  thoroughly  posted  on  the  advantages  and  vain 
of  the  various  systems  available;  to  explain  these  items  !■ 
interested  officials  and  citizens,  and  to  insist  continually  u 
superior  street  illumination,  previous  to  the  time  when  tli 
unsatisfactory  street  illumination  has  prompted  action  u 
the  part  of  the  city  authorities  or  civic  organizations.  Th 
co-operative  spirit  of  the  central-station  man  and  the  manu 
facturer  of  illuminants  should  inaugurate  a  system  of  edu 
cation  for  the  public,  to  teach  it  that  the  glaring  appear 
ance  of  a  street  lamp  should  not  be  used  as  a  measure  of  it 
excellence,  and  finally  to  strive  to  raise  the  standard  0 
street  illumination  in  the  cities  to  a  point  where  superio 
results  will   compensate   for  the   increased   cost. 


Letters  to  the  Editor. 


Calculation  of  Flywheels. 


To  the  Editor  of  Electrical  World: 

Sir; — In  the  article  on  page  559  of  your  issue  of  Sept. 
on  a  calculation  for  flywheels  of  piston-driven  prin 
movers,  Mr.  George  T.  Hanchett  gives  a  theory  which,  a 
though  apparently  of  alluring  simplicity,  appears  to  1 
fundamentally  incorrect  for  the  following  reasons: 

With  particular  reference  to  steam  engines,  the  indicati 
card  is  a  direct  measure  only  for  the  work  done  by  tl 
steam  on  that  side  of  the  piston  to  which  the  card  relatf 
The  work  done  by  the  steam  for  any  part  of  the  piste 
stroke  is  not  identical  with  the  energy  delivered  to  tl 
crank  for  the  same  part  of  the  stroke. 

The  mean  effective  pressure  has  no  other  meaning  th; 
the  constant  steam  pressure,  which,  if  acting  in  the  cylind 
instead  of  the  actual  and  variable  pressure,  would  do  t' 
same  work.  It  is  in  no  way  identical  with  the  constant  lo: 
at  the  crank  shaft.  In  explanation,  it  may  be  added  tli 
the  pressure  exercised  on  the  wrist  pin  is  a  direct  measu 
of  the  difference  of  steam  pressures  existing  simultaneou.' 
on  both  sides  of  the  piston  (or  pistons).  If  the  indicat 
card  is  used  to  ascertain  this  pressure,  it  is  necessary 
consider  two  cards  taken  simultaneously  at  either  side 
the  piston. 

This  pressure  is  delivered  to  the  crank  pin  minus  t 
pressure  necessary  for  the  acceleration  of  the  reciprocati 
masses  during  the  first  part  of  the  stroke,  plus  the  pressi 
liberated  by  the  retardation  of  the  reciprocating  mas; 
occurring  toward  the  end  of  the  stroke.  With  high-spe 
engines  the  influence  of  the  reciprocating  masses  is  ve 
pronounced,  and  this  influence  does  not  appear  on  the 
dicator  card.  The  torque  delivered  to  the  crank  shaft 
finally  derived  from  the  tangential  component  of  the 
sultant  pressure  delivered  to  the  crank  pin.  As  the  torq  ■ 
delivered  to  the  crank  shaft  is  the  basis  for  the  calculatn 
of  the  weight  of  the  flywheel,  it  follows  that  no  calculatn 
can  be  correct  which  does  not  consider  the  simultaneou  ' 
existing  pressures  on  either  side  of  the  piston,  together  \v  1 
the  influence  of  the  reciprocating  masses,  and  in  case  v<' 
accurate  results  are  required,  the  friction.  Consideratu; 
like  those  given  bv  Mr.  Hanchett  lead  to  errors. 

New  York.        '  F.  Hymans 
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Specialization  in    Electrical  Engineering. 

'0  the  Editor  of  Electrical  World: 

.  Sir: — That  electrical  engineering  in  the  older  sense  of 

he  term  has  fallen  into  a  somewhat  parlous  condition  is 

statement  that  appears  to  represent  the  present-day  pro- 

essional  situation.     As  a  general  profession  it  is  in  much 

jhe  same  dismal  case  as  mechanical  and  civil  engineering 

,1  their  turn.    Time  was  when  all  three  ofYered  a  promising 

.areer  with  many  opportunities.    In  the  days  of  swift  com- 

.etitive  railway  building  men  in  the  profession  of  civil  en- 

■ineering  rose  rapidly,  if  of  any  marked  ability,  and  won  a 

;air  meed  of  fame  and  fortune.     That  day  passed  on  and 

■■■.  unless  a  young  engineer  is  willing  to  chance  it  at  the 

of  the  earth,  his  opportunities  are  not  likely  to  lead 

Seyond  a  modest  competence  in  a  position  of  hard  work 

iiiil  small   renown.     The  average  graduate  in  mechanical 

mgineering  likewise   may   commonly   be    found   ten   years 

ifter  in  a  position  of  minor  responsibility  in  the  drafting- 

00m,  with  the  privilege  of  writing  M.E.  after  his  name  as 

'"It  the  only  thing  to  distinguish   him   from  other  and 

I  humble  wielders  of  the  ruling  pen.     In  electrical  en- 

oring  the  men  who  entered  the  profession  a  score  of 

cars  ago  had  golden  opportunities  in  the  swift  growth  of 

le  art  and  the  multitude  of  electrical  enterprises.    Yet  few 

f  them  have  ever  made  the  income  won  by  the  same  class 

f  ability  in  other  pursuits,  and  even  now  one  can  count 

pen  one"s  fingers  all  the  electrical  engineers  who  are  win- 

'ing  the  income,  from  strictly  professional  work,  that  falls 

">  the  lot  of  the  successful  lawyer.     If  the  engineer  gets 

':   it  is  usually  because  he  has  had  the  chance  to  mix 

ciering  with  his  legitimate  work  in  the  proportion  of 

;■  nine  parts  of  the  former  to  one  of  the  latter. 

c  grant  that  this   is   not  a   cheerful   outlook   for  the 

■ig  man  who  believes  that  electricity  is  still  in  its  in- 

fincy  and  needs  him  as  a  nurse.     He  can  reasonably  look 

orward  to  a  decent  livelihood,  if  he    fancies   the  simple 

"~    and  to  a  respected  position  in  the  community,  if  it  is 

■00  large.     If  he  is  connected  with  a  large  concern  and 

arged  with  grave  engineering  responsibilities  he  may 

!  get  the  salary  of  a  competent  traveling  salesman  in  a 

'esale  dry-goods  house.     If  his  affiliations  are  less  im- 

int  his  earnings  are  correspondingly  smaller.     He  may 

aps  find  comfort  in   the  thought  that  he  is  better  re- 

Icd  than   the  average   clergyman,   whose   mean   pay   is 

It  that  of  an  experienced  street-car  conductor.    But  the 

i;ion  is  really  not  helped  by  the  comparison.     The  fact 

at  general  engineering  is  about  in  the  case  of  general 

'ling  else.     There  used  to  be  an  opportunity   for  the 

rieer  as  constructor  of  plants  and  designer  of  apparatus. 

:he  contractor  and  the  draftsman  have  ousted  him.     It 

■  not  take  a  high  grade  of  capacity  to  take  the  catalogs 

iree  or  four  prominent  makers,  pick  out  the  one  favored 

He  powers  who  finance  and  put  together  from  the  ac- 

cil  list  the  necessary  parts  in  faithful  imitation  of  some 


reccut  plant  of  which  blue  prints  are  at  hand.  To  be  sure, 
the  result  may  be  costly,  but  it  will  be  all  the  better  from 
the  standpoint  of  those  who  regard  it  merely  as  a  raft  upon 
which  bonds  are  to  be  floated.  The  slightest  departure 
from  precedent  is  against  the  spirit  of  standardization  and 
must  be  repressed. 

The  situation  is  undeniably  bad,  yet  perhaps  it  is  not  by 
any  means  hopeless.  There  are  a  few  electrical  engineers 
who  are  successful  in  the  practice  of  their  profession,  with- 
out any  question  and  from  any  reasonab'e  standpoint.  They 
are  to  be  found  both  in  private  work  and  in  the  higher  ranks 
of  great  industries.  It  is  not  enough  to  retreat  behind  that 
dismal  "'bromide,"  "There  is  always  room  at  the  top."  There 
isn't — at  least  for  the  man  who  is  drearily  crawling  up  the 
lower  rungs  with  everyone  above  him  heaving  bricks. 
There  is  an  extremely  good  reason  for  finding  a  man  at 
the  top.  If  one  looks  over  the  list  of  electrical  engineers 
who  belong  to  the  first  rank  it  will  be  found  that  practically 
every  man  has  become  a  fairly  well-defined  specialist — a 
man  who,  letting  the  general  work  of  the  profession  take 
care  of  itself,  has  won  the  reputation  of  doing  some  par- 
ticular things  better  than  anyone  else. 

The  whole  story  is  that  electrical  engineering  has  reached 
the  stage  that  every  art  and  science  is  bound  to  reach,  in 
which  general  capacity  is  of  far  less  moment  than  special 
insight  into  particular  things!  The  profession  as  a  whole 
is  too  big  to  be  manageable  and  progresses  line  by  line. 
It  was  one  of  Dr.  Holmes'  characters,  if  we  remember 
aright,  who  could  not  in  the  least  aspire  to  being  called  an 
entomologist,  but  might,  if  his  labors  were  rewarded,  be 
reckoned  as  a  coleopterist.  That  is  about  the  state  in  which 
the  electrical  engineer  finds  himself.  He  stands  a  very 
poor  chance  of  fame  or  fortune  if  he  has  the  temerity  to 
spread  his  energies  over  too  large  a  territory.  He  must 
make  an  attack  in  force  at  some  point  where  it  will  tell 
and  break  his  way  through.  And  although  the  chance  for 
this  is  denied  to  most  men  it  is  one  that  must  be  taken  if 
it  offers.  At  least,  one  may  back  out  of  a  cul-de-sac  and 
try  it  somewhere  else.  In  no  profession  is  the  way  easy ; 
it  means  fighting  from  the  drop  of  the  hat  and  never  giving 
up.  In  electrical  engineering  the  chances  are  not  of  the 
best,  yet  they  are  as  good  probably  as  in  other  branches  of 
engineering.  They  are  best  when  they  provide  opportu- 
nity for  work  in  some  of  the  directions  which  lie  off  the 
well-worn  track.  The  engineer  is  essentially  a  pioneer — 
who  may  be  a  splendid  frontiersman,  but  often  proves  a 
mighty  poor  truck  farmer  when  civilization  really  catches 
up  with  him.  There  are  plenty  of  the  truck-farming  class 
among  engineers,  and  the  only  chance  for  the  pioneer  is 
not  to  settle  into  competition  with  them,  but  to  find  a  new 
frontier  for  himself  and  leave  them  behind,  dawdling  with 
their  cabbages  or  their  catalogs,  while  he  seeks  the  passes 
into  the  undiscovered  country. 

Charles  L.  Somers. 

Boston.  Mass. 
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Generators,  Motors  and  Transformers. 

Boosiing  Poles. — R.  Pohl. — "Boosting  poles"  (Zusatz- 
.ole)  are  auxiliary  poles  arranged  between  the  main  poles 
i  direct-current  machines  for  the  purpose  of  varying  the 
|oltage  available  at  the  brushes.  This  purpose  distinguishes 
iiem  from  interpoles  (Wendepole),  which  are  employed 
.3r  improving  the  commutation.  However,  both  effects 
re  sometimes  intermixed.  The  author  first  discusses  the 
se  of  boosting  poles  in  direct-current  rotary  converters; 
le  disadvantage   of   the   fixed    ratio    of   the    two   direct- 


current  voltages  of  a  converter  is  thereby  overcome.  In 
Fig.  I,  A',  may  -be  the  flux  through  a  main  pole.  A',  the  flux 
of  the  boosting  pole.  The  two  sets  of  brushes  AA  and  BB 
for  the  two  armature  windings  are  placed  in  the  neutral 
zones.     Then  the  useful  flu.x  for  the  brushes  AA  is 

Na  =  N,  +  N,_ 
and  for  the  brushes 

N^  =  N,  —  N, 
A  change   of  A^,  can  therefore  be  used   for  varying  the 
transformation  ratio  of  voltages  which  is  proportional  to 
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the  ratio  of  A',  +  A'^j  to  A^,  —  N^.  If  the  boosting  poles  are 
provided  with  a  shunt  winding  the  dynamo  voltage  can  be 
adjusted  at  will  by  means  of  a  regulator  in  this  winding. 
If  a  series  winding  is  used    (excited  either  by  the   motor 


Fig.     1 — Magnetic    Circuits    of     Boosting     Poies. 

current  or  by  the  generator  current)  the  dynamo  side  of 
the  converter  has  the  characteristic  curve  of  a  compounded 
or  overcompounded  machine.  By  using  both  a  series  and 
a  shunt  winding  the  no-load  voltage  may  be  adjusted  at 
will  and  automatically  maintained  constant  for  any  load. 
Finally,  by  reversing  the  direction  of  the  current  in  the 
series  winding  of  the  boosting  poles,  a  characteristic  curve 
showing  a  rapid  drop  may  be  obtained  as  is  desired,  for 
instance,  for  automatic  charging  of  accumulators.  Boost- 
ing poles  may  also  be  employed  in  balancers  for  three-wire 


Figs.    2    and    3— Shunt-Wound    and     Boosting-Poie    Balancers. 

systems.  The  connections  of  an  ordinary  balancer  are 
shown  in  Fig.  2,  those  of  balancers  with  boosting  poles  in 
Fig.  3  and  Fig.  4,  in  which  the  boosting  windings  are  in- 
dicated by  heavy  lines.  There  is  a  common  field  structure, 
but  the  armature  is  provided  with  two  equal  windings  in 
series,  connected  across  the  outers.  The  boosting  poles  are 
either  excited  by  the  current  in  the  neutral  wire  (Fig,  3) 
or  are  connected  in  equal  halves  in  the  two  outers  (Fig.  4). 
The  accuracy  of  the  voltage  regulation  in  the  two  halves 
of  the  network  can  be  adjusted  by  means  of  a  shunt  in 
parallel  with  the  boosting  pole  winding.  The  application 
of  the  same  principle  to  boosters  is  next  discussed,  but  it 


Fig.    4 — Boosting-Poie    Baiancer. 

is  shown  that  it  is  unsuitable  for  charging  accumulators 
and  hardly  practicable  for  feeders.  Finally,  the  application 
to  alternating-current  and  direct-current  converters  is  dis- 
cussed  and  the  well-known   split-pole  converter  is   repre- 


sented as  a  special  case  of  the  general  machine  with  boost 
ing  poles. — Elek.  Zeit.,  Aug.  24. 

Lack  of  Symmetry  of  Thrce-Phase  Transformers. — \\ 
Genki.v. — An  unloaded  three-phase  transformer  with  thre 
iron  cores,  the  axes  of  which  are  in  the  same  plane,  reprc 
sents  a  non-symmetry  in  its  magnetic  circuit  which  mam 
fests  itself  in  a  distortion  of  the  electric  equilibrium  of  tli 
primary  circuit.  This  phenomenon  has  a  particular  featur 
which  may  be  seen  by  using  the  arrangement  of  Fig.  ; 
where  A  are  ammeters;  V,  voltmeters,  and  IV,  wattmeter: 
The  indications  of  the  wattmeters  will  be  found  to  chang 
when  the  connections  between  the  terminals  i,  2,  3  an 
i',  2',  3'  are  changed.  But  there  exist  only  two  systems  0 
characteristic  values  according  to  the  two  directions  c 
rotation  of  the  vectors  in   such   a  manner  that  a  simpl 
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Fig.    5 — Three-Phase    Transfer 


Test    Connections 


cyclic  permutation  of  the  terminals  in  the  connections  dc 
not  produce  any  change  in  the  indications  of  the  wa 
meters. — La  Liimicre  Elec,  July  15. 

A  General  Property  of  Collector  Rings. — E.  Guillauj 
— A  mathematical  paper  in  which  the  author  compares  t 
emf  due  to  the  rotation  of  the  armature  in  its  proper  fi< 
with  that  due  to  the  mutual  induction  between  the  sho 
circuited  coils  and  the  other  coils  and  finds  that  the  forn 
is  in  all  cases  equal  to  the  mean  value  of  the  latter. — 
Luwiere  Elec.  July  15. 

Lamps  and  Lighting. 

Drawn  Tungsten-Filament  Lamp. — An  illustrated  ( 
scription  of  the  new  tungsten  lamp  factory  of  the  Brit 
Thomson-Houston  Company.  Until  quite  recently  this  f: 
tory  was  devoted  to  the  manufacture  of  pressed-filanK, 
lamps,  but  developments  have  recently  taken  place  resi' 
ing  in  the  replacement  of  the  old  equipment  by  plant  a  1 
apparatus  for  the  manufacture  of  drawn-wire  tungsV 
lamps  in  large  quantities. — Lond.  Electrician.  Aug.  25.  [ 
Generation,   Transmission   and    Distribution. 

Conversion  Factors  for  Power  Cost  Calculations. — Co- 
hering.— An  article  giving  two  elaborate  tables  of  ci- 
version  factors  for  power  cost  calculations.  A  disti  - 
tion  is  made  between  a  full  year  of  365^4  days  of  twen- 
four  hours  each  and  a  working  year  of  300  days  of  ' 
hours  each.  The  first  table  gives  the  conversion  facts 
for  the  different  units  of  power  and  American  men  , 
while   the   second   table   gives   the   conversion   factors    r 
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:iflferent  units  of  power  and  American  and  foreign  money. 
-Met.  and  Client.  Eng'ing,  Set>tcmber. 

High-Tension  Cable  and  Protection  System  for  Cables. 
,-H.  BiRRENBACH   AND  M.    HoCHSTADTER. — An   illustrated 

rticle  on  an  extended  new  cable  ring  system  around  the 


Fig.    6 — Arrangement    of    Cable- Protecting    Apparatus. 

of  Cologne  in  Germany.     Tlie  total  power  of  10,000 
:;nperes  is  transmitted  in  the  form  of  three-phase  cur- 
-  at  2j,ooo  volts  from  a  power  station  to  a  substation 
suburb   of   Cologne,   where   it   is  supplied   directly   to 
ible  system  in  the  form  of  a  ring  passing  through  the 
rbs.    Transformer  stations  are  provided  in  the  different 
rbs  for  reducing  the  voltage  from  25,000  to  6000.    For 
ring-system   three   single-conductor   cables   are    used, 
ilie  protection  of  cable  systems  a  new^  method  has  been 
'>ped  by  M.  Hochstadter,  which  is  different  from  the 
.-Price    system    and    which    automatically    disconnects 
faulty  cable  part  from  the  system.     Fig.  6  shows  the 
cation  of  this  system  to  a  three-conductor  cable  carry- 
three-phase  currents.     The   principal   feature   of   this 
in  is  that  around  each  copper  conductor  a„  a^  .    .    .   a, 
•pper  ribbon   c,.   c,  .    .    .   c,   is  wound   in   spiral   form 
n    forms    a    concentric    ring    around    the    conductor, 
■e  copper  ribbons  c,  .    .    .   are  isolated  from  the  copper 
Victors   a,   .    .    .   and    in    three-conductor   cables   these 
'tis  are  also  insulated  from  each  other.    Whenever  the 
Nation  breaks  down  at  any  point  of  the  cable,  for  in- 
oc  at  the  point  x,  where  an  arc  develops  between  a 
iuctor   and   the   lead   armor,    then   the    arc    represents 
n  if  only  for  a  very  short  time)  a  conducting  connec- 
between   the  copper   conductor   and   the   surrounding 
or  ribbon  or  between  the  copper  ribbon  and  the  lead 
T.  or  it  makes  both  connections  at  once.     In  this  way 
lay  circuit  of  an  auxiliary  battery  B  connected  with 
pole  to  earth   is  closed  and   the  relay  coil  i?,   or  R, 
-ites  the  switch  S,  or  5,  so  as  to  cut  off  the  cable  por- 
on  which  the  fault  has  developed.    The  switch  is  thus 
nee  closed.     Exactly  the  same  thing  happens  at   the 
r  end  of  the  faulty  portion  of  the  cable,  so  that  this 
i'^n  is  separated  from  the  network  at  both  ends,  while 
ther  switches   are   not   actuated   and   all    other   cable 
ions  remain  in  circuit.     In  the  case  of  a  breakdown 
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Fig.   7— taetalls   of    Cable. 


Aeen  two  conductors,  for  instance  a,  and  a^,  which  does 
Jt  effect  the  lead  armor,  the  arrangement  acts  as  follows, 
the  different  phases,  or  if  transformers  are  used  the 
jutral  points  y  of  these  transformers,  are  connected  in  one 

more  stations  through  choking  coils  D  to  earth.     The 


battery  current  then  passes  from  the  protective  copper  rib- 
bon through  the  arc  to  one  or  two  of  the  conductors  and 
then  through  the  earth  connection  referred  to  into  the  earth 
and  back  to  the  battery.  In  the  connections  between  the 
spirals  c,  and  c,  and  the  relay  coils  of  the  switches  5,  and 
6",  choking  coils  D,  and  Z?,  are  con- 
nected in  star  fashion.  They  have 
a  small  ohmic  resistance  for  the  bat- 
tery current,  while  in  normal  opera- 
tion as  well  as  in  the  case  of  a  break- 
down they  suppress  the  alternating 
current  which  would  flow  otherwise 
through  the  copper  ribbon  spiral,  A 
detailed  description  is  then  given  of 
the  construction  of  the  cables  for  the 
Cologne  system.  The  cable  construc- 
tion is  shown  in  Fig.  7,  where  7  is 
the  copper  conductor  of  95  sq.  mm 
cross-section.  6  is  the  paper  insulation 
of  8  mm  thickness.  5  is  the  protective 
spiral  of  copper  ribbon,  4  is  paper  in- 
sulation of  2.55  mm  thickness.  3  is  the 
lead  armoring,  2  is  a  double  layer  of  paper  impregnated 
with  asphalt  and  l  is  the  external  jute  layer.  The  specifica- 
tions of  the  cable  are  given  and  the  method  of  testing  is 
described  in  detail. — Elck.  Zcit.,  .'\ug.   10  and   17. 

Siviss  Watcr-Power  Plant. — An  illustrated  description  of 
the  Schaffhausen  water-power  plant.  Since  the  night  load 
is  very  light  and  no  water  storage  is  possible  near  the 
works  a  pumping  station  has  been  arranged.  A  motor 
generator  which  is  alternately  used  as  motor  and  as  gen- 
erator carries  at  one  end  of  its  shaft  a  high-pressure 
water  turbine  and  at  the  other  end  a  centrifugal  pump. 
During  the  night  the  motor  receives  electrical  energy  from 
the  station  and  drives  the  centrifugal  pumps,  which  deliver 
water  to  a  high-level  reservoir  2.1  km  (ij4  mile)  distant. 
During  the  times  of  peak  load  in  the  daytime  water  flows 
back  from  the  reservoir  and  drives  the  turbines,  which 
again  drive  the  generators  and  thus  supply  electric  energy 
to  the  transmission  network.  The  overflow  leyel  of  the 
reservoir  is  155  m  above  the  pumps.  In  view  of  the  fric- 
tion, mechanical  and  electrical  losses  in  the  different  ma- 
chines the  overhaul  efficiency  is  not  more  than  42  per  cent. 
The  capital  investment  in  this  storage  plant  has  been  high 
on  account  of  the  long,  expensive  pipe  line. — Lond.  Elec. 
Rcz'iezv.  Aug.   18. 

Traction. 

Glasgoii'  Tramway  System. — An  abstract  of  the  last  an- 
nual report  of  the  municipal  tramway  system  of  Glasgow. 
The  receipts,  which  a  year  ago  were  $4,483,600,  have  risen 
to  $4,747,445,  an  increase  of  $263,845.  The  working  ex- 
penses rose  only  by  $151,340  to  $2,665,895.  This  resulted 
in  a  greater  contribution  to  the  "common  good."  namely, 
$343,390,  as  against  $265,140  in  the  previous  year.  The  cost 
per  car-mile  was  made  up  as  follows:  Traffic  expenses. 
5.98  cents;  general  expenses,  2.32  cents;  repairs  and  main- 
tenance, 2.66;  energy,  0.84;  capital  charges,  8.64;  hence 
total  expenses,  20.4  cents.  The  total  revenue  per  car-mile 
was  21.96  cents. — Lond.  Electrician.  Aug.  25. 

Paris  Subway. — An  illustrated  article  on  the  opening  of 
the  new  electric  subway  in  Paris,  the  North-South  Line, 
which  is  an  entirely  distinct  enterprise  from  the  old  Metro- 
politan subway.  Motor  cars  and  trailers  of  the  same  gen- 
eral appearance  as  those  employed  on  the  Metropolitan  are 
also  used  on  this  line,  though  there  are  some  differences  in 
detail.  One  of  the  main  differences  in  operating  the  trains 
lies  in  the  use  of  the  track  rails  as  an  earthed  neutral  con- 
ductor and  the  employment  of  both  a  third-rail  and  over- 
head trolley  wire  for  supplying  energy  to  the  motors.  In 
the  case  of  two  600-volt,  direct-current  motors,  which  is 
the  standard  equipment  per  train  here  as  well  as  on  the 
other  subway,  one  motor  is  supplied   from  the  third-rail. 
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returning  to  the  track  or  earth,  and  the  second  from  the 
trolley  to  earth,  using  1200  volts  between  the  third-rail  and 
trolley.  To  keep  the  voltage  constant  at  600  volts  on  each 
motor  the  balance  is  maintained  by  the  multiple-unit  control 
apparatus  on  the  motor  cars.  As  this  docs  not  allow  the 
use  of  an  uneven  number  of  motor  cars  (three  cars  are 
sometimes  used  on  the  other  line)  the  capacity  of  the 
motors  is  increased,  so  as  to  make  them  capable  of  drawing 
the  maximum  train  load  with  two  motor  cars  in  all  cases. 
Each  motor  car  thus  carries  four  motors,  each  of  125  hp. 
Economy  in  wiring  over  the  6oo-volt  system  is  secured  by 
the  use  of  a  pressure  of  1200  volts  and  there  will  be  less 
earth  leakage.  The  energy  is  brought  in  bulk  from  existing 
central  stations  and  transmitted  in  the  form  of  three-phase 
currents  at  10,000  volts  to  15,000  volts  to  two  substations. 
Each  of  the  substations  is  equipped  with  transformers  and 
rotary  converters,  from  where  12,000-volt  direct  current  is 
supplied  to  the  line.  Owing  to  the  short  length  of  the 
subway  (9  miles)  not  more  than  two  substations  were 
needed. — Loud.  Electrician,  Aug.  25. 

Wires,  Wiring  and  Conduits. 

IViring  System. — G.  Graf. — An  illustrated  paper  read 
before  the  German  Association  of  Electrical  Engineers  on 
a  universal  system  of  wiring  and  fittings  which  can  be 
used  in  workshops  of  any  kind.  It  has  been  developed  by 
the  Allgemeine  Electricitats  Gesellschaft. — Elek.  Zeif.. 
Aug.  24. 

IVinng. — P.  Stern. — A  paper  presented  before  the  Ger- 
man Association  of  Electrical  Engineers  on  the  esthetics  of 
electric  wiring.  He  discusses  in  detail  how  the  wiring  in- 
stallations in  a  house  can  beautify  it  or  distract  from  its 
appearance. — Elek.  Zeit.,  Aug.  10  and  17. 

Electrophysics  and   Magnetism. 

Energy  and  Temperature. — Max  Planck. — .\  lecture 
presented  before  the  French  Physical  Society  on  the  rela- 
tion between  energy  and  temperature.  According  to  the 
viewpoint  of  pure  energetics  the  temperature  is  a  factor  of 
the  energy,  the  relation  between  temperature  and  heat  en- 
ergy being  the  same  ^s  between  mechanical  force  and  me- 
chanical work  or  between  electric  potential  and  electrical 
energy ;  the  temperature  difference  between  bodies  deter- 
mines the  direction  in  which  heat  will  pass  from  one  to  the 
other  in  the  same  way  as  the  potential  difference  deter- 
mines the  direction  of  an  electric  current.  But  such  a  view 
is  too  narrow,  as  it  ignores  the  one  essential  point  that 
mechanical  motion  is  possible  in  a  direction  opposite  to  a 
mechanical  force;  that  an  electric  current  can  be  made  to 
flow  in  a  direction  opposite  to  a  potential  difference,  while 
a  stream  of  heat  energy  opposite  to  temperature  drop  is 
absolutely  impossible.  To  solve  the  problem  of  the  relation 
between  temperature  and  energy  not  even  the  second  prin- 
ciple of  thermodynamics  is  sufficient,  but  atomic  and  molec- 
ular conceptions  must  be  taken  into  account.  According 
to  the  kinetic  gas  theory,  the  temperature  of  a  perfect  gas 
is  represented  by  the  mean  energy  of  the  progressive  mo- 
tion of  a  single  gas  molecule,  independent  of  its  molecular 
weight.  This  simple  rule  seems  to  permit  an  answer  to  the 
question  as  to  the  relation  between  energy  and  temperature. 
For  it  seems  easy  to  generalize  this  rule  so  as  to  apply  to 
imperfect  gases,  vapors,  liquids  and  solids.  It  is  only  neces- 
sary to  assume  that  temperature  equilibrium  between  two 
bodies  is  obtained  when  the  different  molecules  of  the  two 
bodies  in  contact  with  each  other  have  the  same  mean 
energy  of  motion.  From  Hamilton's  general  equations  of 
motion,  with  the  aid  of  probability  calculations,  Boltzmann 
and  Gibbs  have  succeeded  in  deriving  a  general  theorem 
which  is  called  the  principle  of  uniform  distribution  of 
energy.  A  consequence  of  this  theorem  is  the  conception 
that  the  temperature  of  a  body  is  a  measure  of  the  mean 
kinetic  energy  of  any  velocity  component  of  any  of  its 
molecules.  The  Boltzmann-Gibbs  theorem  has  assumed,  in 
the  opinion  of  many,  the  rank  of  a  fundamental  principle 


of  thermodynamics,  and  it  has  indeed  been  confirmed  1 
various  special  applications,  especially  to  monatomic  ga; 
However,   the   present  author   shows   in   great  detail  tl 
this  principle  cannot  be  upheld  in  general.     He  traces 
different  steps  in  the  mathematical  deduction  of  the  Gib 
Boltzmann  theorem  and  investigates  at  which  point  a  c 
rection  must  be  applied.     This  he  finds  necessary  witli 
spect  to  the  assumption  of  the  number  of  independent 
grees  of  freedom  with  which  the  different  atoms,  ions  : 
electrons   move    in    a   molecule   containing   several  ato 
He  concludes  that  it  is  wrong  to  assume  that  all  the  di!i 
ent  constituents  of  a  molecule  are   "free''  and  that  it 
necessary  to  assume  that  the  number  of  degrees  of  f> 
dom  in  a  molecule  is  smaller,  often  much  smaller,  than 
number  of  the  constituents  of  the  molecule.     'To  just 
such   an   assumption   a   new   hypothesis   is   required.     '. 
author's  fundamental  new  hypothesis  is  that  the  rapid  os 
lations  within  a  molecule,  which  cause  the  absorption  : 
emission  of  radiant  heat,  cannot  have  any  amount  of 
ergy,  but  that  their  energy  must  be  necessarily  a  mult 
of  a  finite  unit  quantity  of  energy  which  depends  on 
frequency.     This   hypothesis   of   energy   made   up   of  i 
quantities   leads    to    a    mathematical   equation   which  c 
tradicts  the  Gibbs-Boltzmann  theorem  in  general.     \V 
the  author  thinks  that  the  new  hypothesis  can  still  be 
proved    in   details,   yet   it   has   already   proved   very   iisi 
as  a  working  hypothesis  in  many  directions. — Phys.  Z 
Aug.  15. 

Resistance  and  Einf  of  Selenium.—].  LuxEunACHER.— 
investigation  of  the  phenomenon  of  the  decrease  of 
resistance  of  a  selenium  cell  with  the  enif.  In  all  the  t 
the  variations  due  to  illuminations  and  heating  were  el 
nated  by  keeping  the  cells  for  several  days  together  : 
temperature  of  melting  ice  and  in  absolute  darkness, 
author  calls  the  effect  the  "voltage  effect"  or  "ten 
effect."  It  had  the  same  sense,  that  of  an  increase  of  1 
ductivity  with  rising  emf,  in  all  cells  except  one,  w 
showed   an   inversion.     The   voltage   effect   is  greater  ' 
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Fig.   8— Voltage    Effect   Compared   with   Joulean    Heat. 

direct  current  than  with  alternating  currents.  The  is 
in  general  no  proportionality  between  the  applied  voige 
and  the  voltage  effect,  a  given  difference  in  voltage  1  ng 
less  effective  at  high  voltages.  The  voltage  effect  is  ^ol 
instantaneous,  nor  does  it  disappear  at  once  after  t!"ig 
off  the  high  emf.  The  time  of  recovery  increases  in  en- 
eral  with  the  voltage  and  the  time  during  which  it  i  ap- 
plied. The  photoelectric  sensitiveness  is  not  affectf'" 
any  way  by  the  voltage  effect.  That  the  Joulean  being 
is  not  the  cause  of  the  voltage  effect  is  shown  by  the  a  ect 
of  the  curves  of  Fig.  8,  which  show  that  the  Joule  '  ect 
increases  very  slowly  at  low  voltages,  whereas  the  vc.ige 
effect  rises  abruptly  even  for  alternating  currents.    Be  les, 
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ifhe  Joule  effect  were  the  cause,  there  is  no  explanation 
£c  the  difference  between  the  direct-current  and  alter- 
n?,ng-current  curves.  On  cutting  off  the  voltage  abruptly 
ar  letting  the  selenium  cells  discharge  through  the  gal- 
viometer,  a  polarization  of  from  7  to  22  millovolts  was 
oLrved  for  a  few  seconds.  The  author  suggests  that  this 
ptuization  (always  in  the  same  direction  as  the  original 
cirent)  may  be  much  stronger  when  the  current  is  on 
ai;  may  thus  explain  the  voltage  effect. — Abstracted  from 
An.  d.  Physik  in  Lond.  Electrician,  Aug.  18. 

ficreasc  of  Magnetic  Induction  in  Nickel  Bars  Due  to 
T'.nsi'CTse  Joints. — E.  H.  \Villi.\ms. — The  magnetization 
oivery  thin  layers  of  iron  is  much  weaker  than  that  of 
g-  -or  masses,  whereas  in  the  case  of  nickel  the  opposite 
-that  is,  thin  layers  are  much  more  strongly  niag- 
,in  thick  layers.    The  influence  of  a  plane  of  trans- 
action on  the  magnetic  induction  of  an  iron  bar  is 
iiice  a   large   magnetic   resistance   which,   however, 
_.     _  reduced  by  longitudinal  pressure.    Now,  if  the  sur- 
ix  layers  of  nickel  are  more  strongly  magnetic  than  the 
m^  nf  nickel,  it  would  seem  that  in  this  metal  transverse 
Aould  tend  to  increase  the  magnetic  induction  rather 
crease  it  as  in  the  case  of  iron.     The  author  has 
ned  the  effects  of  surface  layers  in  bar  magnets  of 
1  of  nickel,  produced  by  cutting  the  bar  in  planes 
sverse    section    under    various    conditions    of    field 
sbiigUi  and  longitudinal  pressure.     The  results  show  that 
th  effect  of  transverse  sections  on  the  magnetic  induction 
vs  a  negative  quantity  in  the  case  of  iron — that  is, 
;isverse  joints  in  a  bar  of  iron  tend  always  to  de- 
::    -   ihe  magnetic  induction  by  increasing  the  magnetic 
resiance.    In  the  case  of  nickel  the  results  are  very  dif- 
frit.     Beyond  magnetic  fields  of  twenty  or  twenty-five 
r  square  centimeter  the  per  cent  change  is  a  posi- 
intity — that  is,  the  effect  of  transverse  joints  is  to 
L'  the  magnetic  induction.     However,  the  curve  giv- 
increase  of  magnetization  as  a  function  of  the  niag- 
^'  force  reaches  a  maximum  value  at  a  certain  point, 
a.j  it  is  evident  that  the  effect  of  the  surface  layers  is  due 
tqtwo  or  more  causes  and  that  it  does  not   follow  any 
Siple  law. — Phys.  Revicvj,  July. 

!reTious  Magnetic  History  and  Temperature. — E.  WiL- 
S<,  AND  L.  C.  EuDD. — A  paper  presented  before  the  Physi- 
«  Society  in  London.  The  effects  of  previous  magnetic 
hjory  upon  permeability  and  hysteresis  have  already  been 
sljied  at  ordinary  atmospheric  temperature.  The  object 
othe  present  paper  is  to  examine  the  effect  of  variation 
o temperature  upon  the  influence  of  wide  previous  history. 
T>  conclusion  is  that  the  influence  of  large  previous  mag- 
njc  history  in  a  3  per  cent  silicon  alloy  of  iron  is  serious- 
lyaffectcd  by  variation  of  temperature,  being  largest  at 
tl.  low  temperatures  and  ultimately  becoming  very  small, 
if.not  vanishing,  at  the  point  near  which  the  material  be- 
etles non-magnetic.  In  addition,  both  heating  and  cool- 
ir,  have  permanent  effects  upon  the  magnetic  quality  of 
tl;  alloy.  Previous  heat  treatment  must  also  be  con- 
srred. — Lond.  Electrician,  Aug.  18. 

Electrochemistry  and   Batteries. 

..^■.ric  Tin  Smelting. — J.  Harden. — An  account  of  a 
tiJ  made  recently  in  England  with  electric  tin  smelting 
o>a  commercial  scale.  From  the  figures  given  it  would 
a'-ear  that  a  saving  in  tin  could  be  effected  by  means  of 
e'-tric  smelting  if  energy  could  be  obtained  at  a  rea- 
dable r-ite.  The  process  is  thought  to  be  applicable  to  the 
Saits  Settlements. — Met.  and  Chem.  Eng'ing,  September. 
lefining  of  Silver  and  Gold  Alloys.— E.  F.  Kern.— A 
Pjer  illustrated  by  diagrams  giving  a  concise  summary  of 
tH  different  methods  in  commercial  use  for  the  refining 
osilver  and  gold  alloys.  He  first  gives  a  review  of  the 
P  ting  of  Dore  bullion  with  boiling  concentrated  sulphuric 
S'l  and  of  the  electrolytic  process  of  parting  bullion,  both 
"   Moebius  cell   and   the   Balbach-Thum   cell   being   de- 


scribed and  illustrated.  The  treatment  of  the  silver  anode 
sludge,  either  by  a  chemical  method  or  by  an  electrolytic 
method,  is  next  taken  up.  The  second  part  of  the  article 
deals  with  electrolytic  refining  of  gold  by  the  Wohlwill 
process  and  the  use  of  a  pulsating  current  in  this  process. 
— Met.  and  Chem.  Eng'ing,  September. 

Units,  Measurements  and   Instruments. 

Field  and  F/i/x. — F.  F.\n>E,  Brvo.n  .\nd  Herrmann. — 
Three  letters  6n  the  distinction  between  field  and  flux. 
Emde  emphasizes  that  the  field  is  a  space  and  cannot  be 
measured  numerically.  The  flux  can  be  measured  numeri- 
cally. In  a  transformer  the  iron  core  is  the  main  field 
and  the  stray  field  is  between  the  primary  and  secondary 
circuits.  But  we  must  say  that  the  stray  flux  is  5  per  cent 
of  the  main  flux  and  that  the  fluxes  through  different  cross- 
sections  of  the  same  pole  are  different  on  account  of  the 
stray  fluxes,  while  all  these  cross-sections  are  situated  in 
the  same  field.  Herrmann  thinks  that  field  and  flux  are 
about  the  same  and  he  does  not  like  to  use  the  term  flux 
because  he  wants  to  avoid  the  idea  in  students  that  any- 
thing is  flowing. — Elck.  Zcit.,  .'\ug.  10. 

Meters  at  Varying  Voltages. — W.  Ge.nkin  and  A. 
ScHiLLES. — A  description,  illustrated  by  numerous  dia- 
grams, of  a  graphical  method  which  permits  one  to  deter- 
mine easily  the  errors  of  the  readings  of  a  meter  due  to 
fluctuation  of  voltage.  By  properly  selecting  the  field 
strength  of  the  permanent  magnet  of  the  meter  these  er- 
rors can  be  maintained  within  given  limits. — La  Lumicre 
Elec,  July  8. 

Analysis  of  Periodic  Curves. — J.  F.  Andouin. — A  paper 
on  the  resolution  of  a  periodic  wave  into  a  Fourier  series 
of  sine  waves.  Graphical  methods  of  analysis  permit  one 
to  get  great  accuracy  only  with  difficulty  and  do  not  indi- 
cate how  approximately  the  results  are  true.  Among 
arithmetic  methods  the  author  deals  especially  with  the 
new  method  of  Schleiermacher,  described  in  his  recent  Ger- 
man paper,  and  shows  how  it  simplifies  the  calculations. 
The  simplifications  are  such  as  to  make  the  multiplications 
less  troublesome  by  a  judicious  choice  of  the  number  and 
the  position  of  the  ordinates  under  consideration. — La 
Lumiere  Elec,  July  15. 

Telegraphy,  Telephony  and  Signals. 

Recent  Telephone  Systems. — C.  L.  van  der  Bilt. — The 
author  emphasizes  that  a  comparison  between  manual, 
semi-automatic  and  automatic  exchanges  is  by  no  means 
simple,  since  manual  systems  do  not  represent  a  well-de- 
fined group.  He  thinks  that  among  the  manual  system  the 
so-called  "distribution  systems"  (Verteilersysteme)  are  not 
sufficiently  taken  into  consideration,  although  they  are  best 
adapted  to  save  attendance  and  insure  quick  service.  The 
purpose  of  such  systems  is  to  distribute  the  work  of  the 
operators  as  uniformly  as  possible  over  all  of  them.  For 
this  purpose  two  departments  are  provided.  The  first  is 
called  the  distribution  department  and  its  purpose  is  to  turn 
over  all  call-ups  as  quickly  as  possible  to  those  operators 
in  the  second  department,  called  the  connection  department, 
who  are  free  at  that  moment.  The  operators  in  the  sec- 
ond department  test  the  desired  connections  and  make  the 
connection.  A  good  many  statistical  data  are  given  from 
the  experience  with  such  a  system  in  a  European  exchange 
and  figures  are  given  on  first  cost  and  cost  of  operation.  A 
comparison  is  made  with  semi-automatic  and  automatic 
systems;  it  is  thought  that  the  latter  should  be  used  only  in 
a  system  comprising  several  exchanges  and  especially  in 
sub-exchanges.  In  general  the  semi-automatic  system  is 
considered  to  be  preferable.  The  advantages  of  careful 
compilation  of  statistical  data  are  pointed  out. — Elek.  Zeit.. 
June  29  and  July  6. 

Tuning  of  Antennas. — A.  Guyan. — A  paper  giving  the 
mathematical  theory  of  the  effect  of  a  self-inductance  and 
a  capacity  inserted  at  the  base  of  a  single-vertical-wire 
antenna. — La  Lumiere  Elec,  July  8. 
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New  Apparatus  and  Appliances 


MILWAUKEE  MANUFACTURERS'  EXPOSITION. 


Beginning  Sept.  2  and  scheduled  to  be  closed  Sept.  12, 
the  Manufacturers'  Exposition  of  Milwaukee-made  products 
was  held  in  the  Auditorium  Building,  Milwaukee,  Wis. 
The  display  was  an  interesting  one  and  to  nian\   visitors  it 


Fig.    1  —  Interior   View   of   Main   Arena    Floor   at    Milwaukee    Manu- 
facturers'   Exposition. 

was  a  revelation  of  Milwaukee's  varied  manufacturing  in- 
terests. Several  of  the  exhibits  were  of  an  electrical 
nature  or  related  to  the  electrical  display,  and  the  follow- 
ing paragraphs  ar^  devoted  to  features  of  the  exposition  of 
especial  interest  to  readers  of  this  journal.  It  may  be  noted 
that  the  Auditorium  in  which  the  exposition  was  held  is 
a  comparatively  new  building  especially  erected  for  events 
of  this  kind  and  one  which  is  spacious,  carefully  constructed 
and  well  adapted  to  different  gatherings  of  this  character. 
The  attendance  was  good  and  at  night  the  streets  leading 
to  the  Auditorium  were  made  conspicuous  by  arches  of  in- 
candescent lamps  erected  by  the  Milwaukee  Electric  Rail- 
wa)'  &  Light  Company.  The  exhibition  was  given  in  cele- 
bration of  the  fiftieth  anniversary  of  the  Merchants  aiul 
Manufacturers'  Association.  Mr.  Otto  H.  Falk  is  presidem 
of  this  association  and  Mr.  C.  N.  Duffy,  general  sales  agent 
of  the  Milwaukee  Electric  Railway  &  Light  Company,  is 
chairman  of  the  committee  on  industrial  exposition.  There 
is  also  a  publicity  and  poster  committee,  of  which  Mr.  C.  L. 
Benjamin,  of  the  Cutler-Hammer  Manufacturing  Company, 
is  a  member. 

Centrally  located  in  a  graceful  open  pavilion  surmounted 
by  a  large  ball  made  of  incandescent  electric  lamps  was 
the  display  of  the  Milwaukee  Electric  Railway  &  Light 
Company.  This  exhibit  constituted  the  most  prominent  dis- 
play of  electric  lighting  at  the  exposition,  although  the 
hanging-basket  effect  in  lighting  fixtures,  illustrated  clearly 
in  the  accompanying  picture,  was  also  eft'ective.  The  Mil- 
waukee Electric  Railway  &  Light  Company  supplies  the 
street-railway  service  and  the  major  portion  of  the  electric 
light  and  power  service  of  Milwaukee.  Its  exhibition  con- 
sisted mainly  of  devices  intended  to  demonstrate  the  uses 
of  electrical  energy  for  industrial  purposes.  One  con- 
spicuous mechanism  was  a  working  exhibit  of  Cutler-Ham- 
mer automatic  controllers  for  SO-hp  direct-current  motors 
used  for  driving  pumps  of  hydraulic  elevators,  ilhistrating 


the  equipment  in  the  Hotel  Pfister,  lately  taken. o\er  by  ' 
central-station  company.     Another  exhibit  was  a  iiiercii 
arc  rectifier  and  panel  intended  to  illustrate  the  simplic 
of  the  apparatus  for  charging  storage  batteries  for  elect 
vehicles — a  branch  of  the  business  which  is  being  pusl  I 
in  Milwaukee.     Incidentally,  the  rectifier  was  utilized  tu 
tain  direct  current  for  use  in  the  exhibit,  as  the  building 
supplied  with  60-cycle  alternating  current.     The  direct  c 
rent  was  used   for  the  operation  of  various  motors  wli 
were  employed  for  demonstrating  purpcses  and  which 
not,  of  course,  carry  heavv  load.     However,  the  use  u 
mercury-arc  rectifier  to  supply  energy  for  the  operation 
direct-current    motors    is    unusual,    and    therefore   this 
l)lication  was  of  especial  interest  to  electrical  men.     Th 
were   several   other   industrial   demonstrations,    includiii; 
small  blacksmith's    forge   electrically   operated   and  vari- 
pumps  and  blowers. 

Of  nnich  popular  interest  was  a  model  of  an  airship  s 
peiided  from  the  roof  and  equipped  for  control  by  nie 
of  electrical  energy  transmitted  by  Hertzian  waves  fr 
a  "wireless"  sending  station  in  a  balcony.  This  interest 
exhibit  was  in  charge  of  the  School  of  Engineering 
Milwaukee. 

Allis-Chalmers  Company  displayed  both  portable  and  : 
tionary  electrically  driven  air  compressors.  Several  tr:i 
formers  were  also  shown,  as  well  as  some  small  mdtor: 

Julius  Andrae  &  Sons  Coinpany  exhibited  telephonic  s 
plies  and  electric  motors,  as  well  as  a  country  lighting 
consisting  of  a  small  dynamo,  storage  battery  and  a  swil 
board  panel  with  the  necessary  instruments. 

Battery,  Light  &  Power  Company  displayed  its  stora 
battery  lighting  system  for  countrv  homes.  This  comp 
makes  storage  batteries  and  also  supplies  complete  lighi 
outfits  of  small  size. 

Cutler-Hammer  Manufacturing  Company  devoted  its 
teresting  exhibit  largely  to  various  forms  of  electric  h 
ing  and  cooking  appliances,  although  there  was  also  a   ■ 


Fig.  2— View  of  Typical  Booth  at  Milwaukee  Manufacti  rs 
Exposition,  with  Glimpse  of  Wirelessly  Operated  Airship  ^ ''' 
Overhead. 

play  of  push-button  switches.     Women  demonstrators  HS- 
trated  the  use  of  electric  flatirons  and  disk  stoves. 

The  Falk  Company,  among  other  machinery,  show  a 
lo-hp  kerosene  engine  coupled  to  a  dynamo  of  like  ra^ig- 
Electrical  energy  from  this  set  was  used  for  operatini  n- 
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cidescent  lamps  placed  around  the  exhibit  and  also  a 
n tor-driven  machine  employed  to  de.nonstrate  the  double 
hical  gears  made  by  this  company. 

i.  \V.  Johns-Manviile  Company  displayed  fuses,  fiber 
C'duit,  tapes  and  splicing  compounds,  electrotherm,  linu- 
li,  etc. 

.lechanical  .Appliance  Company  exhibited  Watson  motors 
o^■a^ious  sizes  and  for  various  applications.  Both  direct- 
c'rent  and  alternating-current  motors  were  displayed,  and 
a  electric  riveter  shown  in  operation  was  a  pronnnent 
f  ture. 

National  Brake  &  Electric  Company  displayed  air-brake 
e^ipment  and  air  compressors. 
-.'  rthwestern     Manufacturing     Company    exhibited     its 
OS  and  motors  in  the  .\ndrae  exhibit. 
A  ling  &  Harnischf  eger  Company   had   an   interesting 
n.limery  exhibit  made  up  of  several  types  of  electrically 
orated  hoists.    .A  two-motor  hoist  arranged  for  cage  and 
''  '  rnntrol  and  a  recently  designed  lumber  conveyor  were 
■cs. 

,r  Manufacturing  Company  attracted  attention  by 
icational  exhibit  showing  the  practical  use  of  elec- 
.  operated  ice-making  and  refrigerating  machines, 
irigcrated  sign"  was  a  striking;  feature  of  this  exhibit. 


Referring  more  particularly  to  the  most  important  im- 
provement in  the  controller,  namely,  the  method  of  making 
contact,  it  will  be  seen  from  Fig.  3  that  there  is  a  fixed 
frame  on  which  are  carried  the  spindles  A,,  which  extend 
almost  the  entire  height  of  the  controller.  Pivoted  on 
each  of  these  spindles  are  movable  arms  A.,  to  which  are 


INDUCTION  MOTOR  CONTROLLER. 


type   of   reversing   controller    for   induction   motors 

has  been  hitherto  mostly   favored   for  colliery  and 

J    lar  work  is  the  one  in  which  use  is  made  of  a  revolv- 

it^  drum  on  which  are  carried  various  contacts.     The  cost 

on.Tintenance  of  the  drum  controller  is  considerable,  and 

-   must  be  added   the   fact   that   small   replacements, 

cr  trivial  in  cost,  cause  a  large  amount  of  incon- 

ce  and  attendant  expense. 

'.ould  appear  that  a  type  of  controller  which  would 
iny  excessive  wear  on  contacts  and  give  at  the  same 


Fig.  2 — Details  of  Reversing   Mechanis 

fi.xed  contacts  A^,  each  spindle  carrying  the  number  of  arms 
with  contacts  corresponding  with  the  steps  of  the  rotor 
resistor,  of  which  there  are  usually  nine.  These  arms 
have  a  rotating  movement  on  the  spindle  and  also  a  small 
lateral  movement,  the  combination  of  these  movements  in- 
suring that  the  contact  pieces  shall  approach  one  another 
(when  making  circuit)  at  such  an  angle  as  to  insure  a 
good  wiping  action  contact.  Corresponding  with,  and  regis- 
tering horizontally  to.  these  contacts  A^  are  the  same  num- 
ber of  fi.xed  contact  pieces  J5,.  These  contact  pieces  are 
mounted  on  vertical  standards  B.  but  are  insulated  there- 
from by  mica. 

■  Each  of  the  movable  contact  pieces  A.  is  held  extended 
to  the  left  by  means  of  a  spring,  the  spring  movement  be- 
ing limited  by  blocks  A.^.  This  addition  insures  that  in  each 
case  when  contact  is  made  between  the  two  contact  pieces 
A.  and  B,  any  wear  or  unevenness  of  alignment  relative 
to  one  another  will  not  cause  sparking  as  in  the  closed 
position,  perfect  contact  being  made  against  the  full  com- 
pression of  this  spring.  It  will  be  seen  from  Fig.  3  that  a 
main  operating  pillar  C.  actuated  by  means  of  the  con- 
troller handle,  carries  a  number  of  cams,  each  cam  being 


Pig.  1— Vi, 


t|  controller  illustrated  herewith  use  is  made  of  a  con- 
•jor  system  which  gives  a  quick  break-and-make  action 
3\  maintains  the  surfaces  smooth  and  clean  and  at  the 
S'le  time  causes  a  minimum  of  wear  on  the  contacts. 


Fig.    3 — Details    of    Accelerating    Mechanlsn 


appropriated  by  one  of  the  movable  cradles  A,,  on  which 
are  pivoted  the  movable  contact  arms  A.. 

At  the  top  of  the  operating  pillar,  just  below  the  handle, 
is  a  cam  E,  Fig.  2.  in  which  there  is  a  recess  into  which 
projects  a  roller  F  .     The  first  operation  of  the  main  con- 
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troller  handle  moves  the  cam  £  in  a  clockwise  direction, 
carrying  the  arm  F^  with  it  through  an  angle  of  about 
50  deg.  in  a  counter-clockwise  direction,  at  which  point  the 
roller  leaves  the  recess  in  the  cam  and  the  primary  circuits 
are  closed,  as  may  be  seen  by  referring  to  Fig.  3,  and  the 
motor  is  connected  to  the  line  with  all  resistances  in  cir- 
cuit. An  extension  of  arm  F,  at  the  same  time  enters  a 
slot  formed  in  the  end  of  the  spindle  of  the  reversing 
handle  H  (Fig.  2),  thereby  locking  it  in  position.  When 
bringing  the  controller  arm  back  to  the  "off"  position  the 
tooth  shown  on  the  cam  E  engages  with  the  roller  on  arm 
F  and  brings  it  back  into  the  position  shown  in  Fig.  2, 
thereby  opening  the  primary  circuits  and  unlocking  the 
reversing  handle. 

The  next  and  following  notches  actuate  the  movable  con- 
tacts in  turn,  moving  them  forward  through  the  necessary 
path  to  make  contact  with  the  fixed  contact  pieces.  An 
automatic  notching  device,  also  attached  to  the  handle,  pre- 
vents the  operator  from  moving  forward  more  than  one 
notch  at  a  time.  The  time  automatically  allowed  between 
the  notches  permits  the  motor  to  accelerate  the  requisite 
amount  before  it  is  possible  to  pass  to  the  notch  next  in 
order. 

For  starting  up  the  motor  in  the  opposite  direction  use 
is  made  of  the  handle  H,  the  movement  of  which  raises  or 
lowers  the  reversing  drum  so  that  the  primary  connections 
arc  reversed.  The  reversing  handle  is  locked  in  position 
by  the  first  movement  of  the  controller  handle.  Moreover, 
the  controller  handle  is  locked  by  the  reversing  handle  in 
any  intermediate  position  of  the  latter. 

In  order  to  facilitate  the  examination  of  the  contact 
drum  the  casing  of  the  controller  has  been  arranged  to 
move  vertically  up  and  down  in  guides,  as  shown  in  Fig.  i, 
which  illustrates  the  cover  in  the  down  position.  The 
whole  of  the  weight  of  the  casing,  including  the  oil,  is 
balanced  by  a  counterweight.  All  of  the  current-carrying 
parts  are  immersed  in  oil  and  the  lowering  of  the  con- 
troller case  which  contains  the  oil  leaves  the  contacts  ex- 
posed and  at  a  convenient  height  for  inspection  or  repair. 

The  above-described  controllers  have  been  developed  for 
the  market  by  Dick,  Kerr  &  Company,  Ltd.,  Abchurch 
Yard,  Cannon  Street,  London,  England. 


EXHIBITS  AT  PENNSYLVANIA  CONVENTION. 


Manufacturers  and  supply  men  took  advantage  of  the 
convention  of  the  Pennsylvania  Electric  Association  at 
Exposition  Park,  Pa.,"  Sept.  5  to  9,  to  make  an  unofficial 
display  of  their  wares  or  to  send  representatives  to  in- 
terest the  central-station  men  present  in  their  particular 
products.  The  General  Electric  Company  and  the  Simplex 
Electric  Heating  Company  made  exhibits  in  the  rear  of 
the  convention  hall,  the  one  displaying  heating  apparatus, 
motors,  lamps,  an  ozonizer,  etc.,  and  the  other  making  a 
display  of  irons  and  cooking  devices.  The  former  com- 
pany was  represented  by  the  following:  Messrs.  J.  M. 
Hayes,  J.  Hamilton,  W.  H.  Cogswell,  C.  A.  Raymond,  W. 
H.  Rue,  W.  L.  Mason,  E.  W.  Howard,  J.  J.  Lills,  J.  E. 
Hill  and  C.  C.  Supplee.  The  Simplex  Electric  Heating 
Company  was  represented  by  Mr.  E.  B.  Stebbins.  Outside 
of  the  convention  hall  and  under  the  dancing  pavilion  were 
a  number  of  electric  si^ns  displayed  by  the  Federal  Sign 
System  (Electric).  The  representatives  of  this  company 
were  Messrs.  W.  A.  Williamson,  W.  H.  Fry  and  R.  W. 
Sullivan. 

The  Westinghouse  Electric  &  Manufacturing  Company 
chartered  the  steamer  Helena,  upon  which  it  placed  its  ex- 
hibit. The  boat,  which  was  also  placed  at  the  disposal  of 
the  association  for  sails  on  Conneaut  Lake,  was  decorated 
with  incandescent  lamps,  the  decorations  including  a  key- 
stone outlined  in  lamps.  The  exhibit  included  a  complete 
line  of  electric  cooking  and  heating  apparatus,  instruments, 


transformers,  motors,  lightning  arresters,  etc.  The  con 
pany  was  represented  by  the  following:  Messrs.  J.  i 
McQuiston,  T.  F.  Foster,  W.  Barnes,  Jr.,  L.  L.  Warfiel 
C.  E.  Stephens,  S.  A.  Fletcher,  W.  B.  Underwood,  T. 
Pace,  T.  A.  McDowell,  A.  M.  Dudley,  W.  F.  Fowler, 
Andrews,  G.  H.  Criss,  W.  B.  Wilkinson,  M.  M.  Barr,  L.' . 
Starrett,  W.  G.  Miles,  J.  M.  Ireland,  H.  M.  Gansnian,  A 
C.  -Morrow,  V.  E.  Cohen  and  L.  T.  Peck.  Mr.  B.  F.  Fishe 
Jr.,  was  the  representative  of  the  Westinghouse  Lamp  Con 
pany. 

On  the  veranda  of  the  hotel  a  number  of  houses  mac 
exhibits.  The  Philadelphia  Electrical  &  Manufacturii 
Company  displayed  absolute  cut-outs  and  arc  cut-outs,  tiui: 
sten  lamps  and  street-lighting  fixtures,  conduit  sealing  plu: 
and  malleable  pole  and  line  hardware.  Messrs.  W.  H,  .' 
Ward  and  W.  O.  Dale  were  in  attendance.  W.  N.  Matthe\ 
&  Brother,  St.  Louis,  exhibited  sample  lamp  guards,  clani] 
lamp  changer  and  fuse  switch.  Mr.  V.  L.  Crawford  repr 
sented  the  firm.  The  Crouse-Hinds  Company,  Syracu; 
displayed  a  sample  meter  panel  and  distributed  printed  ma 
ter  on  condulets.  Mr.  M.  J.  Kiefer  represented  the  coi 
pany.  The  H.  W.  Johns-Manville  Company  made  a  di 
play  of  "noark"  service  and  subway  boxes,  friction  taj 
splicing  compound,  "solderall"  and  fiber  conduit.  Messi 
P.  C.  McCutcheon  and  H.  N.  Voorhis  were  the  represent 
tives  in  attendance. 

The  Pittsburgh  Transformer  Company  had  on  display 
number  of  bell-ringing  transformers,  a  large  transform 
and  parts  of  its  series  street-lighting  system.  Mr.  H. 
Steele  represented  the  company.  Hubbard  &  Company  e 
hibited  photographs  of  the  Mueller  system  of  seconda 
distribution,  hinged  arms  for  tungsten  street  lamps,  sc 
ondarv  racks,  spreader  brackets,  clamp  pins.  Pierce  brae 
ets,  hammer  drill,  expansion  bolts,  etc.  Mr.  C.  L.  Pien 
Jr.,  represented  the  company.  National  Metal  Mould! 
Company  showed  samples  of  its  "sherarduct,"  "flexstei 
conduit  and  armored  conductor  and  "flexduct."  Mr.  C. 
Gushing  was  in  attendance.  The  H.  T.  Paiste  Compa 
placed  on  exhibition  samples  of  its  standardized  and  int' 
changeable  porcelain  and  iron  conduit  fittings  in  charge 
Mr.    W.    M.   Winship. 

Among  the  various  other  companies  having  exhibits 
the  hotel  veranda  were  the  Duplex  Metals  Company,  sa 
pie  case  of  its  products:  Sangamo  Electric  Company,  11 
ters;  Pittsburgh  High-Voltage  Insulator  Company,  per 
lain  insulators  and  cut-outs.     Companies  represented  at 
convention  but  not  making  exhibits  were  as  follows:    Al 
Chalmers   Company,   Messrs.   J.   B.   Nicholson  and  S. 
Payne;  Art  Brass  &  Fixture  Company,  Mr.  L.  R.  Jefforj 
American   Conduit   Manufacturing   Company,   Mr.  R. 
Jaynes ;  American  District  Steam  Company,  Messrs.  C.  | 
Bishop    and    W.    J.    Kline;    Buckeye    Electric    Compa 
Messrs.  F.  C.  Foster,  J.  M.  Smith,  C.  I.  Barry  and  H. 
Porter;  Bryan-Marsh  Company,  Mr.  D.  E.  Eyman;  Cro 
er-Wheeler  Company,  Messrs.  R.  H.  Smith,  J.  O.  Stan 
and  W.  F.  Ficklen;  Cleveland  Electric   Supply  Compa 
Mr.    M.    L.    Baher;    Doubledav-Hill    Electric    Compa 
Messrs.  W.  D.  Shaler,  C.  P.  Hill,  E.  Reynolds  and  J. 
Atwell;    Excess    Indicator    Company,    Mr.    W.    L.    Lo 
Elliott  Lewis  Company,  Mr.  T.  E.  Roger;  Eureka  Vaeu 
Cleaner  Company,  Mr.  C.  H.  Johnson;  Frick  &  Lind 
Companv,   Mr.  J.   W.   Smyth;   General  Vehicle  Compa 
Mr.  W.' White:  Ludwig  Hommel  &  Company.  Messrs. 
Hommel  and  F.  R.  Jennings;  Holophane  Company^  Mr. 
E.  Mansfield;  Jron  City  Electric  Company,  Messrs.  C. -■ 
Corbin,  R.  C.  Murdock  and  J.  R.  Boher;  Miller-Owen  E  - 
trie  Company,  Mr.  F.  C.  Owen ;  Novelty  Electric  Compf 
Mr.  K.  C.  Sadler,  Jr. ;  Ohio  Brass  Company,  Mr.  N.  Shi 
Pittsburgh    Pole   Reinforcing   Company.   Mr.   W.   A.   -  ■ 
Combs;  Robertson  Cataract  Company,  T.  E.  Devine;  J. ^■ 
Roebling's  Sons  Company,  Mr.  R.  J.  Smith;  Rumsey  E-- 
tric  Company,  Messrs.  J.  H.  Burroughs  and  D.  C.  Ant  - 
son;  Raphael  Electric  Company,  Mr.  H.  M.  Raphael;  Str  I- 
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nderground  Cable  Company,  Mr.  E.  Kerschner;  F.  H. 

irt  Electric  Company,  Messrs.  J.  S.  Connell  and  VV.  T. 
Vilker;  Safety  Armorite  Conduit  Company,  Mr.  R.  M. 
Airris;  Union  Electric  Company,  Messrs.  J.  VV.  Disbrow 
aJ  P.  H.  Schaum;  Wall-W'inn  Company,  Mr.  B.  Wall; 
\igner  Electric  Manufacturing  Company,  -  Messrs.  J. 
>jstard  and  C.  F.  Succop ;  Western  Electric  Company, 
Jjssrs.  F.  C.  Jaeger,  J.  Sigg,  E.  E.  Hedler,  C.  B.  Price, 
\  C.  Robinson,  N.  C.  Owen,  J.  R.  Stuard,  J.  S.  Rogers 
afl  C.  R.  Lepper. 


ELECTRIC  CEILING  FIXTURE. 


A  REFRIGERATED  SIGN. 

•.lie  recent  Manufacturers'  Exposition  in  Milwaukee 

!    the   conspicuous   exhibits   was   that   of   the   Vilter 

.vniifacturing  Company,  which  showed  in  operation,   for 

t;  purpose  of  educating  visitors,  an  electrically  operated 

u  making  machine  and  refrigerating  equipment.     A  strik- 

iture  of  this  exhibit  was  a  "refrigerated  sign,"  which 

irly  shown   in   the  accompanying  illustration.     This 

A  as  made  up  of  about  100  ft.  of  ^4-in.  iron  tubing 

'g  the  words,  "Vilter  ice  machine,  made  in  Milwau- 

iiid  arranged  on  a  black  background.     This  line  of 

■  irmed  a  part  of  the   working   refrigerating  exhibit, 

ocoming  frosted  on  the  outside,  stood  out  in  white 

the  black  background  in  a  very  effective  manner, 

:he  refrigerating  machine  for  sign  work  in  a  unique 

Vective  way. 

exhibit   included  a   vertical   single-acting  ammonia 

cssor  of  the  inclosed  type  belted  to  an  8-hp  electric 

The  compressor  is  rated  at  5  tons  refrigerating 

ly,  or  3  tons  ice-making  capacity,  a  day.     Ice  was 

i/uifactured  by  this  equipment  every  day,  and  fish,  fruit, 

fivers  and  other  objects  were  frozen  in  solid  blocks  of 

'    '-^r  the  admiration  of  visitors,  who  bestowed  a  great 

t  attention  on  this  interesting  exhibit.    The  machine, 

libited,  was  operated  to  produce  about  i   ton  of  ice 

:he  remainder  of  its  capacity  being  utilized  for  refrig- 

1.    The  installation  also  included  a  double-pipe  brine 

c  '.er,  the  pipe  being  used  to  form  the  dividing  line  or 

<pce  for  the  exhibit,  and  it  also  was  frosted  like  the  piping 


f'efrlgerated   Sign 


Exhibit   at   Milwaukee    Manufacturers' 
Exposition. 


1  the  sign.  The  brine  pump  was  driven  by  a  i-hp  motor. 
In  the  rear  of  the  exhibit  of  the  Vilter  Manufacturing 
•mpany   was    the    collective    exhibit    of    the    Milwaukee 

Iswmg  industry,  and  the  Vilter  Company  also  displayed  a 

;mber  of  its  appliances  in  connection  with  the  large  brew- 

'?  exhibit. 


The  Tungstolier  Company,  of  Conneaut,  Ohio,  has 
brought  out  a  new  fixture  known  by  the  trade  name  T.  T.  C. 
fixture,  which  is  made  on  the  sectional  principle  and  con- 
sists of  a  number  of  interchangeable  parts — a  wireless  body, 
wireless  arms,  bottom  shell  and  canopy. 

The  wireless  body  has  a  number  of  holes  around  its  cir- 
cumference, so  arranged  that  arms  may  be  inserted  to  make 


Fig.    1 — Two-Lamp    Fixture. 

a  two-arm,  three-arm,  four-arm  or  six-arm  fixture.  The 
holes  not  occupied  by  the  arms  are  covered  with  a  neat 
cap  that  screws  on.  The  arms  are  ready  wired  and  have  a 
patented  spring  clip  that  engages  the  contacts  in  the  wire- 
less body,  so  that  to  attach  an  arm  it  is  simply  pushed  into 
one  of  the  holes  and  locked  fast  with  a  baffle  nut  which 
screws  up  with  the  finger  and  thumb. 

Any  one  of  six  different  types  or  designs  of  bottom  shell 
may  be  used,  ranging  in  depth  from  2  in.  to  10  in.,  and 
instead  of  being  attached  to  piping  they  fasten  with  two 
screws  to  the  side  of  the  body  and  may  be  changed  in  less 
than  a  minute.  The  canopies  are  of  the  standard  type,  but 
are  supplied  in  styles  to  harmonize  with  the  designs  of  the 
arms  and  body  shells. 

Among  the  advantages  to  central  stations  and  contractors 
claimed  for  the  new  tungstolier  are  that  with  two  fixture 


Fig.  2 — Four-La 


bodies,  eighteen  styles  of  arm  (four  of  each  style),  six 
styles  of  body  shell  and  six  canopies  one  may  build  up  no 
less  than  1944  different  and  individual  fixtures;  that  any 
style  of  fixture  can  be  assembled  in  two  minutes,  and  that 
the  customer  can  be  shown  a  practically  unlimited  assort- 
ment with  a  stock  consisting  of  only  eighty-six  parts. 
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The  Week  ih  Trade. 

MOUER.\TE  expansion  continues  to  be  shown  in  the 
volume  of  business  throughout  the  country,  and  the 
attitude  toward  future  commitments  is  less  conserva- 
tive than  has  been  the  case  for  some  time  past.  There  have 
been  a  number  of  favorable  developments  in  the  past  week, 
and  these  have  assisted  in  promoting  confidence.  Among 
them  is  resumption  of  work  at  manj-  textile  mills  in  New- 
England,  indicating  growth  of  trade,  and  affording  employ- 
ment to  thousands  of  operatives;  there  is  a  better  outlook 
for  adjustment  of  labor  differences  in  many  of  the  indus- 
tries, and  particularly  the  disputes  on  the  Western  railroads, 
and  the  season  of  the  year  is  opportune  for  advancement  in 
trade.  In  nearly  every  Une  some  improvement  has  been  made 
since  the  end  of  summer.  A  decided  expansion  has  taken 
place  in  retail  trade,  due  to  the  change  of  season.  The 
monthly  statement  of  the  Steel  Corporation  showed  unfilled 
orders  as  of  Aug.  31  of  3,695,985  tons,  representing  an 
increase  of  111,900  tons  over  the  July  report.  A  temporary 
decrease  has  taken  place,  however,  in  the  volume  of  new 
orders  in  the  iron  and  steel  trades,  and  owing  to  the  mild 
response  to  the  recent  cut  in  wire  products  shading  is  be- 
coming more  general.  Tonnages  on  several  of  the  railroads, 
particularly  those  in  the  West,  are  slightly  heavier  than  at  this 
time  last  year,  and  further  decrease  is  reported  in  the  number 
of  idle  cars.  Earnings,  however,  are  not  satisfactory,  oper- 
ating expenses  being  large,  and  not  in  proportion  to  the 
freight  handled.  Movement  of  crops,  foodstuffs  and  live 
stock  is  becoming  more  pronounced,  and  prospects  appear  good 
for  early  increase  in  the  volume  of  business  now  handled  by 
many  of  the  roads.  Business  failures  for  the  week  ended  Sept. 
7,  as  reported  by  Bradstreet's,  were  194,  as  compared  vvith  164 
last  week,  173  for  the  corresponding  week  in  1910,  191  in  1909. 
191  in  1908  and  172  in  1907. 


The  Copper  Market. 

DECREASE  of  4,297,397  lb.  in  copper  stocks  in  this  coun- 
try was  shown  in  the  August  report  of  the  Copper 
Producers'  Association.  Stocks  on  hand  as  of  Sept. 
I  were  133,441,501  lb.,  as  compared  with  137,738,858  lb.  as 
of  Aug.  I.  Production  increased  from  112,167,934  lb. 
in  July  to  125,493,667  lb.  in  August.  Domestic  consumption 
was  59,935,364  lb.  in  August,  as  compared  with  56,982,582'  lb. 
in  July,  and  was  slightly  larger  than  had  been  expected.  Ex- 
port deliveries  were  69,855,660  lb.,  as  against  74,880,658  lb.  in 


Standard    Copper.  Bid. 

Spot     11-95 

September     11.95 

October     11-95 

Xovenber    11.95 

December    11.93 

The  London  market,  Sept.   12,  was  as  follows: 


Settling 

Asked. 

Price. 

12.05 

12.05 

12.00 

12.05 

12.00 

■  2.05 

12.00 

12.05 

12.00 

Noon. 


55     5     0 
55  18     9 


Standard  copper,  spot 

Standard   copper,    futures 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard  12.3Sc  U.57/ac 

London,    spot £57   10     0  £53     7     6 

London,     futures 58     2     6  54     0     0 

Best    selected 61  10     0  57     5     0 

the  previous  month.  There  is  nothing  in  the  report  to  indicate 
improvement  in  the  situation.  The  excess  of  consumption 
over  production  in  July  caused  substantial  reduction  in  the 
stocks  that  were  on  hand  at  the  beginning  of  that  month,  but 
this  encouraging  feature  was  absent  in  August.  Total  de- 
liveries last  month  were  2.072.216  lb.  less  than  in  July  and 
production  was  13,325.733  lb.  larger,  so  it  is  evident  that  the 
small  reduction  in  surplus  stocks  in  August  does  not  signify 
marked  progress  in  adjusting  the  relation  between  supply  and 
demand.  There  is  no  likelihood  of  an  increase  in  domestic 
consumption  of  copper  until  a  decided  expansion  takes  place 
in  general  business.  In  view  of  the  outlook  for  further  dull- 
ness in  the  copper  industry  in  this  country,  the  present  decrease 
in  foreign  demand  shown  by  the  August  report  is  a  matter  of 


grave  importance.  There  is  a  probability  that  electrolytic  vvil 
go  as  low  as  I2}.4  cents  cash  before  consumers  will  begin  t 
purchase  in  large  amounts.  E.xports  for  the  present  montl 
including  Sept.  12,  were  9969  tons.  The  daily  call  on  th 
Metal  Exchange  Sept.  12  quoted  copper  as  per  the  accompany 
ing  table. 


Industrial  and  Commercial  Notes 

Westinghouse  Governmen-t  Contracts. — A  contract  ha 
been  awarded  the  Westinghouse  Electric  &  Manufacturiii 
Company  by  the  Bureau  of  Yards  and  Docks,  Navy  Deparl 
ment,  for  furnishing  and  installing  a  complete  equipment  cor 
sisting  of  motors  and  control  apparatus  for  two  large  elet 
trically  operated  pumps  for  Dry  Dock  No.  2  at  the  Unite 
States  Navy  Yard,  .Norfolk,  Va.  There  will  be  two  centrifut;: 
pumps,  each  having  a  discharge  opening  of  42  in.  in  diamett 
and  each  driven  by  a  Westinghouse  300-hp  induction  molo 
There  will  also  be  one  smaller  pump  having  a  15-in.  discharg 
and  driven  by  a  65-hp  induction  motor,  and  in  addition  a  snia 
bilge  pump  w-ith  a  3-hp  motor.  The  United  States  Reclamatin 
Service  has  recently  ordered  from  the  Westinghouse  compan. 
for  installation  on  the  Boise  project,  Idaho,  three  625-k\ 
22,000-volt,  three-phase,  air-blast-type  transformers.  Anotlii 
contract  is  from  the  United  States  Quartermaster's  Depar 
nient,  for  furnishing  the  necessary  transformers,  wattraetci 
and  switchboards  for  the  army  post  located  at  Ft.  Blis 
Tex.,  and  at  the  Angel  Island  Recruit  Depot  near  San  Francisc 
The  post  is  to  have  an  electric-lighting  system  installed,  enert 
being  purchased  from  the  local  electric  company.  The  app. 
ratus  is  for  the  purpose  of  distributing,  controlling  and  mea 
uring  the  current  consumed  in  the  various  buildings  of  the 
army  posts.  Recently  the  company  furnished  two  75-k> 
direct-current,  engine-type  generators  for  installation  in  tl 
AIcKinley  Manual  Training  School  at  Washington,  D.  ( 
which  school  is  under  the  direction  of  the  commissioners  < 
the  District  of  Columbia.  Tliis  order  represents  an  additii 
to  the  plant  already  installed  in  the  school,  which  consis 
of  a  Westinghouse  direct-current  generator.  The  Bureau  • 
Insular  Affairs  has  recently  awarded  a  large  contract  to  t 
same  company  for  electrical  equipment  to  be  used  by  the  For 
Rico  Irrigation  Service  at  Guayama,  P.  R.  This  contrs 
includes  a  three-phase,  2300-volt.  60-cycle,  700-kw  altemat 
which  will  be  driven  by  a  looo-hp  Pelton  water-whe 
and  nine  transformers  with  an  aggregate  capacity  of  1500  k 
together  with  the  necessary  switchboard  and  protective  a 
paratus  for  the  2200-volt  transmission  line  and  substatit 
The  present  plans  include  a  duplication  of  this  order  later  ( 
thus  doubling  the  capacity  of  the  irrigation  plant,  in  the  ev« 
that  the  irrigation   project  proves   satisfactory. 

German  Locomobile  Engines. — A  large  electrical  open 
ing  company  is  considering  the  importation  of  several  Germ 
locomobile  units,  which  consist  of  a  boiler  and  engine  combin 
in  one  structure.  It  is  stated  that  the  price,  with  delive 
in  this  country,  approaches  the  cost  here  of  an  ordinary  boi 
and  engine  of  the  same  capacity.  Tests  of  this  type  of  prn 
mover  have  show-n  an  economy  as  low  as  0.783  lb.  of  coal  [ 
brake  horse-power,  and  the  makers  guarantee  a  consumpti 
of  1.25  lb.  Negotiations  are  also  now  pending  for  the  Ame 
can  rights  for  the  manufacture  of  one  of  the  German  types 
locomobiles.  An  output  to  date  of  27.000  locomobiles 
claimed  by  one  of  the  German  companies. 

Hydroelectric  Equipment  Wanted  for  Panama  Canal. 
The  Isthmian  Canal  Commission  invites  sealed  proposals  bef( 
Oct.  9  for  plant  and  material  for  a  hydroelectric  station 
Gatun.  Three  water  turbines  of  2250  kw  each ;  three  governo 
three  headgates,  three  penstocks,  three  compressed-air  regu 
tors,  three  2500-kva,  three-phase,  220-volt,  25-cycle  alternato! 
two  loo-kw  motor-driven  exciters,  three  50-kw  exciters,  a  luh 
eating  system  and  a  20-ton  traveling  crane  are  required.  1 
switchboard,  cable  control  and  electric  fixtures  will  be  adv. 
tised  for  later.  Address  inquiries  to  the  commission  at  Wa; 
ington  for  Circular  No.  648. 
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St.  Louis  Terminal  Electric  Sign. — The   Illinois   Traction 

:iin.   of    which    II.    !•■.    Lhiihhuck.    I'coria.    111.,    is    general 

i-er,   is   planning   to   install   a   large   electric   flashing   sign 

r  its  new  St.  Louis  terminal  passenger  station.     The  sign 

ic  about  25   ft.  wide  by  60  £t.  high,  with  lettering  large 

L;h   to   be    read    from   a   distance   of    six   or   eight   blocks 

1    rwelfth  Street,  an  important  St.  Louis  thoroughfare.  The 

will   he  ilhiiiiinated  by  about  Jooo  5  watt  tungsten   lamps. 

-  planned  to  reproduce  on  the  sign  a  large  interurban  pas- 

iigi-r   car   and    a    block-signal    post    and    blade    showing    the 

'gnal  in  operation  and  conveying  the  impression  of  a  moving 

'ir.    The  sequence  of  the  flash  features  will  be  such  that  the 

gnal   blade,   approximately    10   ft.   long,   will   "clear" ;   then   a 

jng  or  whistle  will  sound,  a  large  electric  head-lamp  will  flash 

■om  the  front  of  the  car,  the  wheels  apparently  will  revolve 

id  the   track   pass   under   them   to   the   rear.     The   sign   will 

■it  about  $2,500  and  will  be  a  permanent  advertising  feature. 

A  ill  be  operated   from  dusk   until   midnight.     The  sign  will 

onstructed     with     an     angle-iron     framework,     including 

l>y  ,vin.   uprights   and    1.5-in.   liy    i-iii.   cross-braces.     The 

if  will  be  inclosed  in   a  metal  house  on  the  roof  of  the 

iial   passenger   station.     The   sign,   when   completed,   will 

tiic  largest  flashing  sign  in   St.  Louis. 

German    Electrical    Men    Active    in    China. — Before    the 

:ays   and    means    committee    of    the    Chicago    Association    of 

loninierce,    Hon.    William   J.    Calhoun,   American    Minister   to 

hina.    delivered    an    interesting    address    on    Sept.    6.      The 

"  wing  quotation   from  his  speech  is  of  especial  interest  to 

^ical  men:     "The  trouble  with  Americans  is  that  if  they 

-<nd   a  bill   of  goods   and   draw   a   draft    for   it   and   have 

■id.  that  satisfles  them,  but  they  make  no  effort  to  cultivate 

•reign  market.     All  the  other  national  interests  have  their 

ii-  on  the  ground.     Take  the  Germans,   for  instance;  they 

lifactically  monopolizing  the  electric  business  and  doing  a 

large  business  in  electrical  apparatus,  because  that  is  one 

e  things  that  the  Chinese  are  taking  to.     Even  cities  away 

mote  districts  have  electric  light  plants,  and  the  Germans 

n  the  ground  ready  to  supply  all  the  demands  in  that  line." 

Escher- Weiss  Turbines. — The  Swiss  firm  of  Escher-Woiss 

•  Company  has   received    from   the   Rio   de  Janeiro   Light   & 

■'  cr  Company  orders  for  two  19,000-hp  tangential  wheels  to 

.  under  a  head  of  950  ft.     .Another  recent  order  received 

i>  cnmpany  lias  been  from  the  Tata  Hydroelectric  Power 

;iany.  iif   Bombay,   for   four  turbines  of   1,3.200  hp  and  two 

«x)  hp.  designed  for  a  head  of  1680  ft.     The  Fuji  Cotton 

of  Japan  has  ordered   four  turbines  of  300  hp  each,  and 

■f  100  hp  for  a  head  of  280  ft.     The  total  capacity  of 

r  turbines  ordered  from  the  Swiss  firm  during  the  month 

August  aggregated   130.000  hp. 

'  Chinese  Electrical  Contractors. — A  concern  known  as  the 

''■)ng  On  Lung  Company  has  been  formed  in  Xew  York  for 

.;  a  general  electrical  contracting  business,  and  has  located 

tices  in  close  proximity  to  the  Chinese  quarter  of  the  city. 

resentatives  of  the   firm   have  been   working  in   both   New 

and   Brooklyn   and   have   been   instrumental   in   bringing 

al  new  customers  to  the  Edison  Electric  Iluminating  Com- 

■  f  Brooklyn  through  sales  of  washing  machines  they  have 

10  their  countrymen. 

Vdied  Machinery  Company  of  America. — Captain   G.   L. 

■n.    vice-president    and    general    manager    of    the    Allied 

incry   Company   of   America,   is   still   in   Paris   arranging 

'ranch  offices  in  a  number  of  European  cities.     The  home 

of   the  company,   55   Wall   Street,   New   York   City,   has 

engaged  with  the  preparation  of  price  lists   for  use   of 

'    foreign   agencies.     C.   N.  Thorn,  manager   of  the   local 

.  states  that  business  prospects  are  encouraging. 

' reposed  Foreign  Tramway  and  Lighting  System. — The 

Cnnsular  and    Trade  Rcf'orts  states   th.it  the   reprcsenta- 

'■■f  a  foreign  government  now  in  this  country  has  asked  it 

e  announced  that  a  municipality  in  his  country  having  a 

ilation   of    100.000   proposes   to   build   an    electric-light   and 

'  i  eet-railway  plant.     The  address  of  the  municipality  may  be 

|btained   from   the   Bureau   of    Manufactures,   Washington,   by 

.eferring  to  file  Xo.  7303. 

{  Aluminum  Notes  and  Prices. — There  has  been  little 
'hange  in  the  aluminum  market  during  the  week.  Ingots  for 
jemelting  are  quoted  at  20  cents  to  22  cents  spot  No.  i  the 
!ase  for  large  ingots.  Rods  and  wire  are  held  at  31  cents, 
nd  sheets  at  33  cents. 


Financial. 


The  Week  in  Wall  streei. 

RESUMPTION  of  the  irregular  trading  that  was  in  evi- 
dence during  the  recent  decline  took  place  in  the  closing 
days  of  last  week,  and  prices  moved  downward,  accom- 
panied by  loss  of  the  cheerful  tone  that  prevailed  in  the  first 
few  days  of  the  month.  In  the  market  on  Monday  of  this 
week  many  stocks  sold  at  new  low  levels  for  the  year,  but 
made  sufficient  recovery  late  in  the  day  for  slight  gains  to 
be  registered.  A  feature  of  the  heavy  selling  was  the  strength 
of  Canadian  Pacific,  which  led  the  declining  market  last  week. 
Conditions  on  foreign  exchanges  have  improved  somewhat, 
and  many  issues  have  recovered  from  the  weakness  noted 
recently  abroad.  Sales  for  foreign  account  were  in  large 
volume  on  Monday,  and  broadened  the  scope  at  the  market. 
Trading  on  Tuesday  showed  little  improvement,  small  advances 
taking  place  after  a  day  of  irregularity.  Opening  prices  were 
a  little  higher,  on  advances  of  international  s;ocks,  but  fluctu- 
ated until  near  the  close,  and  then  advanced.  .Although  news 
from  abroad  on  the  Moroccan  trouble  w'as  unfavorable,  closing 
prices    on    foreign    exchanges    were    steady,    and    trading    was 
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Sept.  5.  Sept.  12. 

186*         Com.     Edison 133^  135 

26*         Chi.     Subways 2J4*  iV* 

S9'A'     Chi.    Tel.    Co i20>^  122* 

92*        Nat'l    Car 100*  100 

29Ji*     Nat'l    Car,    pf IIS'A'  IIS'A' 

BOSTON. 


Sept.  12. 
134M 
156* 
280* 
150'A 
IS'A 
S7A 


Me 


i.     Tel 

<.  Tel.,  pf.. 

E.    Tel 

T.  &  T.... 

1'.  &  T.,  pf. 


Sept.  12. 


•Last  price  quoted. 

Shares  sold  for  the  week,   Sept.   5  to   Sept.   9. 


not  in  accordance  with  the  news.  While  relations  between 
France  and  Germany  are  strained,  negotiations  are  still  in 
progress,  and  financial  circles  do  not  expect  a  serious  outcome. 
Repetition  of  the  foregoing  markets  was  the  case  on  Wednes- 
day, with  a  break  in  early  prices  and  partial  recovery  at  the 
end  of  the  day.  There  is  a  general  impression  that  the  de- 
clines have  been  the  result  of  professional  operation.  Features 
of  interest  during  the  week  have  been  the  progress  toward 
settlement  of  labor  troubles  on  Western  roads,  reports  of  rail- 
road earnings,  and  the  possibility  of  a  lower  dividend  rate  on 
the  New  Haven  road.  Shipment  of  currency  to  Canada  and 
movement  of  money  abroad  have  also  been  incidents  of  the 
week.  The  local  money  market  has  been  quiet.  Rates  Sept. 
12  were:  Call,  2j4@2i^  per  cent;  ninety  days,  3!4'?53/4  per 
cent.  The  quotations  in  the  tables  are  those  at  the  close, 
Sept.  12. 

FiNAMCiAL  Notes. 
Traction  Merger  on  Pacific  Coa&t. — The  Pacific  Electric 
Railway  of  Los  Angeles  has  been  incorporated  at  Sacramento 
with  an  authorized  capital  of  $100,000,000  to  take  over  a  large 
number  of  interurban  trolley  lines  controlled  by  the  Southern 
Pacific  Company  in  southern  California.  The  incorporators  of 
the  new  company  are  William  F.  Herrin  and  W.  C.  Martin. 
of  San  Francisco ;  R.  C.  Gillis  and  Paul  Strong,  of  Los 
.Angeles,  and  Epes  Randolph,  of  Tucson,  all  of  whom  are 
Southern  Pacific  officials.  Among  the  companies  that  will  be 
included    in    the    merger   are    the    Pacific   Electric    Railway   of 
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Los  Angeles;  the  Los  Angeles  Interurban  Railway,  Riverside 
&  Arlington  Railway,  of  Riverside,  Cal. ;  San  Bernardino  Val- 
ley Traction  Company,  Redlands  Central  Railway  and  tlie  San 
Bernardino  Interurban  Railway  Company.  It  is  stated  that  the 
consolidation  was  effected  in  order  to  place  the  interurban  lines 
of  the  Southern  Pacific  Company  in  more  compact  form, 
with  a  view  to  facilitating  the  present  methods  of  operation. 
Improvements  on  a  large  scale  are  being  planned,  including 
numerous  extensions  to  the  lines  of  the  various  companies. 
An  expenditure  of  approximately  $30,000,000  will  be  made  for 
building  lines  that  will  double  the  present  mileage,  bringing 
this  up  to  a  total  of  2000  miles,  extending  as  far  north  as 
Santa  Barbara  and  south  to  San  Diego.  This  expenditure  will 
be  made  gradually,  and  no  immediate  financing  is  under  con- 
sideration at  present  in  this  connection.  It  is  understood  that 
the  stock  of  the  new  holding  company  will  be  placed  in  the 
treasury  of  the  Southern  Pacific  Company. 

American  Power  &  Light  Company. — Stockholders  of 
the  American  Power  &  Light  Company  have  subscribed  to 
approximately  95  per  cent  of  the  $2,200,000  ten-year,  6  per  cent 
gold  notes  which,  as  recently  described  in  these  columns,  were 
offered  to  them  for  subscription  on  July  5  to  the  extent  of 
25  per  cent  of  their  stock  holdings.  The  right  to  subscribe 
expired  at  the  close  of  business  on  Sept.  i.  \.n  underwriting 
syndicate  has  taken  up  the  amount  not  subscribed  for  by 
stockholders.  Inasmuch  as  many  of  the  stockholders  live 
abroad  the  extent  to  which  they  have  responded  is  unusually 
gratifying.  A  feature  of  the  offering  is  the  introduction  of 
the  option  warrant  idea.  Each  note  is  accompanied  by  an 
option  warrant  giving  the  holder  the  right  to  subscribe  to  the 
company's  common  stock  at  par  at  any  time  during  the  next 
ten  years.  As  the  option  warrants  are  detached  and  trans- 
ferable, those  who  subscribed  to  their  allotment  of  notes  have 
the  privilege  of  holding  both  the  notes  and  the  option  war- 
rants or  of  selling  either  of  these. 

Interborough  Rapid  Transit  Company. — The  pamphlet 
report  of  the  Interborough  Rapid  Transit  Company  for  the 
year  ended  June  30,  191 1,  shows  a  gross  operating  revenue  of 
$29,767,352,  compared  with  $28,987,648  in  1910,  representing 
a  gain  of  $779,704.  Operating  expenses  were  $12,368,981,  an 
increase  of  $1,355,839,  due,  according  to  President  Shonts,  to 
the  operation  of  ten-car  express  and  six-car  local  trains.  Net 
operating  revenue  was  $17,389,371,  as  compared  with  $17,974,505 
last  year,  a  decrease  of  $576,134.  Gross  income  was  $15,813,195, 
as  compared  with  $16,635,107  last  year.  The  surplus  over 
dividends  of  9  per  cent  on  the  capital  stock,  as  stated  by  Mr. 
Shonts,  was  $1,990,036,  a  decrease  of  $942,110,  or  32.13  per  cent. 

Sterling  Insulated  Wire  Company  in  Receiver's  Hands. — 
On  petition  of  Eastern  creditors  the  Sterling  Insulated  Wire 
Company,  of  1910  West  Kinzie  Street,  Chicago,  was  placed  in 
the  hands  of  a  receiver  on  Sept.  8.  The  liabilities  of  the  com- 
pany are  about  $95,000  and  the  value  of  the  assets  available 
for  commercial  creditors  is  about  $30,000.  E.  D.  Buell.  53 
West  Jackson  Boulevard,  Chicago,  was  appointed  receiver. 
Samuel  Mankowitz  was  president  of  the  bankrupt  company 
and  Jacob  Geiserowich  was  secretary.  Aside  from  a  Chicago 
bank,'  whose  claim  is  preferred  under  the  present  bankruptcy 
law,  the  other  creditors  are  mainly  manufacturing  concerns 
with  headquarters  in  Eastern  States. 

Consolidation  of  Frederick  (Md.)  Electric  Properties. — The 
Frederick  Railroad  Company  has  secured  complete  control 
of  the  Frederick  Gas  &  Electric  Company.  Announcement  has 
been  given  that  no  change  will  be  made  in  the  management  of 
the  company.  Some  time  ago  the  railroad  company  acquired 
a  controlling  interest  in  the  electric  company  and  now  has 
complete  ownership  of  it.  The  latter  is  capitalized  at  $200,000, 
divided  into  $100,000  preferred  and  $100,000  common  stock. 
Both  common  and  preferred  stock  are  divided  into  shares  val- 
ued at  $25  each.  The  two  companies  are  under  control  of  home 
capital. 

Kellogg  Switchboard  Sales. — Business  of  the  Kellogg 
Switchboard  Company  in  July  and  August  has  shown  an 
increase  of  over  3  per  cent  as  compared  with  the  corresponding 
months  last  year.  The  plants  of  the  company  are  now  working 
at  full  capacity,  and  all  departments  are  employing  their  full 
complement  of  men. 

Cuyahoga  Telephone  Company. — Charles  A.  Otis,  presi- 
dent of  the  Cuyahoga  Telephone  Company  of  Cleveland,  Ohio, 
said  in  a  recent  interview  that  no  steps  have  yet  been  taken 
toward  the  consolidation  of  the  Cuyahoga  and  Cleveland  Tele- 


plione  companies,  and  that  he  thought  this  would  not  I 
undertaken  for  some  time  yet.  It  is  the  belief  of  some  th; 
several  different  plans  will  be  submitted  to  the  Oliio  Publ 
Service  Commission  for  the  consolidation  when  the  time  come 
in  order  that  the  handling  of  the  matter  may  be  facilitated. 

Western  Union  Telegraph  Company. — Present  earning 
of  the  Western  Union  Telegraph  Company  are  showing  s 
increase  over  the  returns  for  the  corresponding  period  in  191 
and  it  is  believed  that  earnings  for  the  quarter  ending  Sept. 
will  be  close  to  15  per  cent  in  excess  of  those  for  the  san 
quarter  last  year.  This  would  mean  net  returns  of  appro.x 
mately  $2,220,000,  as  compared  with  $1,941,066  in  the  quarti 
last  year.  Net  earnings  for  the  quarter  ended  June  30,  191 
were  $1,982,483. 

North  American  Company. — The  Union  Electric  Light 
Power  Company,  of  St.  Louis,  the  Detroit  Edison  Compat 
and  the  Milwaukee  public  utility  companies,  subsidiaries  of  tl 
North  American  Company,  are  showing  an  increase  of  son 
12  per  cent  in  the  volume  of  business  done.  Valuable  d 
posits  of  gas  and  coking  coal  were  found  recently  on  co 
holdings  of  the  North  American  Company,  in  Kentucky,  ai 
officials  of  the  company  are  expecting  a  substantial  increa 
in  revenue  from  the  sale  of  this  product. 

Seattle  Traction  Official  Sentenced. — Having  violated 
ruling  of  the  Washington  Public  Service  Commission  pr 
hibiting  more  than  a  5-cent  fare  without  transfer  privile 
within  the  corporate  Hmits  of  Seattle,  W.  R.  Crawford,  ma 
ager  of  the  Seattle,  Renton  &  Southern  Electric  Railway  Coi 
pany,  has  been  sentenced  to  thirty  days'  imprisonment.  ^ 
Crawford  made  an  appeal  to  the  Superior  Court,  and  w 
released   on   $500   bond. 

Louisville  Lighting  Company. — The  municipality  of  Lou 
ville,  represented  by  Mayor  W.  O.  Head,  has  indicated  tl 
it  will  not  dispose  of  its  stock  in  the  Louisville  Gas  Compai 
which  owns  the  Louisville  Lighting  Company,  at  120,  t 
price  offered  by  H.  M.  Byllesby  &  Company,  of  Chicago.  It 
stated,  however,  that  negotiations  for  the  purchase  of  1 
company   have   been   begun   by   a   Philadelphia   company. 

Bell  Telephone  Company  of  Pennsylvania. — A  meeti 
of  the  stockholders  of  the  Bell  Telephone  Company  of  Per 
sylvania  has  been  called  for  Sept.  28  to  act  upon  purchase 
the  Emporium  Telephone  Company,  a  small  independent  co 
pany  operating  in  McKean  and  Potter  Counties,  Pennsylvai 

DIVIDENDS. 

Buffalo  General  Electric  Company,  quarterly,  V/z  per  ct 
payable  Sept.  30. 

Manila  Electric  &  Lighting  Corporation,  quarterly,  1%  ' 
cent,  payable  Oct.  2. 

Northern   Ohio  Traction   Company,  quarterly,  preferred, 
jper  cent,  payable  Oct.  i. 

Philadelphia  Traction  Company,  semi-anuual,  $2  per  sh; 
payable  Oct.  2. 

Tri-City  Railway  &  Light  Company,  quarterly,  preferr 
lyi  per  cent,  payable  Oct.  2. 

REPORTS  OF  EARNINGS. 
BLACKSTONE  VALLEY  G.\S  &  ELECTRIC  COMP.\NY. 

Gross        Operating         Net  Fi.xed  A 

P"riod.  Earnings.    Expenses.    Earnings.     Charges.     Sun 

Tulv.     1911 $83,738        $41,121         $42,617        $29,935        $12 

JulV,     1910 76,059  39,431  36.628  29,913  (' 

COLU.MBUS  ELECTRIC  COMP.\NY. 

Tulv,     1911 $39,623         $17,888        $21,735        $14,362  $7 

July,     1910 38,532  17,917  20,615  17,848  2 

DALLAS  ELECTRIC  CORPORATION. 

Tuly,     1911 $125,037        $81,610        $43,427        $25,993        $1/ 

Tuly,     1910 117.270  85,473  31,797  26,842  " 

EL   PASO   ELECTRIC   COMPANY. 

July,     1911 $51,834        $30,777        $21,057  $8,318        $^ 

July,     1910 49,351  29,557  19.794  8.215         H 

GALVESTO'N-HOUSTON    ELECTRIC   COMPANY 

July,     1911 $136,113        $76,069        $60,044        $25,105        $3- 

tuly,     1910 122,097  65.989  56,108  26.60'  ^ 

MINNEAPOLIS  GENERAL  ELECTRIC  COMPANY. 

July,     1911 $106,997        $42,469        $64,528        $39,143        $2.;. 

July,     1910 88,965  35,854  53,111  30,724  2." 

NORTHERN  TEXAS  ELECTRIC  COMPANY. 

July,     1911 $131,383        $66,878        $64,505        $25,592        $3." 

July,     1910 125,943  68.147  57,796  20,273  3. -i 

PUGET  SOUND  ELECTRIC   RAILWAY. 

July,     1911 $163,774        $92,833        $70,941        $50,818        $2UJ 

July      1910 182.986         102.104  80,782  51,292  2W 

SAVANNAH   ELECTRIC   COMPANY  . 

Tulv,     1911 $64,038        $45,487        $18,556        $18,358  •*» 

Tulv      1910 59,140  40,942  18.198  18,193 

SEATTLE   ELECTRIC   COMPANY.  ,3 

Tulv,  1911 $467,869   $247,595   $220,274   $15,681   $10  « 

July,  1910 459,059    261.510    197.549    110,374    S  '^ 

TAMPA  ELECTRIC  COMPANY.  ,, 

Tuly,     1911 $57,252        $29,450        $27,802  $6,929        $-  '^ 

July,     1910 51,506  28.900  22,606  6,711  1' 
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'BIRMINGHAM.    ALA.— The     Birmingham     Railway,     Light    &    Power 
iimpuiy  has   recently   placed  contracts   for   one   6250-kva  Allis-Chahncrs 
brixonUl    steam    turbine,    which    will    be    installed    in    its    main    power 
^lioo.  and  for  jet  condensing  equipment     to  be  operated  in  conjunction 
■itfc  the  turbine   and   also   with    two   3000-kw    General    Electric    turbines. 
t-    condensing    equipment    is    manufactured    by    the    Westinghouse    Ma- 
Company.     Contract  has  also  been  awarded  to  Henry  R.  Worthing- 
t"    New    York,    N.    Y.,    for    three    cooling    towers,    which    will    be 
■d  in  conjunction  with  the  condensing  apparatus.     The  Westinghouse 
c   it   Manufacturing   Company    has  been    awarded  contract    for    one 
rt  rotary  converter  to  be  used  for  the  railway  service. 
\Z,    ALA. — The    installation    of    a    municipal    electric-light    plant    in 
:o  cost  about  $7,500,  is  reported  to  be  under  consideration. 
'  PHIN    ISLAM),    ALA.— The   Dauphin    Island   Railway   &   Harbor 
ry  is  reported  to  be  contemplating  the  installation  of  an  electric- 
lant.     T.   W.    Nickel,    Bank  of  Mobile   Building,    Mobile,   is   chief 

r  liTTEVILLE,  ARK.— The  Fayetteville  Electric  Light  &  Power 
ny  is  planning  to  install  a  3S0-kva  Westinghouse  turbine  Oct.  1 
McLendon  is  manager. 
WETTE,  ARK. — The  installation  of  electric-light  and  water-works 
:>  in  Gravette  is  reported  to  be  under  consideration.  It  is  ex- 
.  that  an  election  will  soon  be  called  to  vote  on  the  proposition. 
I  LE  ROCK,  ARK. — The  Bankers'  Rice  Growing  Company  is  re- 
to  be  in  the  market  for  equipment  for  an  electric  generating  plant 
■  of  developing  800  hp  and  also  for  twelve  60-hp  motors.  S.  C. 
.  Southern  Trust  Building,  Little  Rock,  Ark.,  is  president  of  the 
'oy. 

TON,    CAL. — The    city    of    Colton    has    entered    into    a    contract 
::  e    Southern    California   Edison    Company    whereby    the   latter    will 
1  energy  to  the  city  at   1^   cents  per  kw-hour.     The  former   price 
-4   cents  per  kw-hour. 
ANEY,     CAL.— The     Downey     Light,     Power     &     Water     Company 

mpletcd  its  extension  to  the  Norwalk  district  and  is  now  supply- 
'  ctrical  service  in  that  territory. 

ALON,    CAL. — The    Escalon    Water    &    Light    Company,    recently 

rated,    is    planning    to    install    an    electric-lighting    system    in    Es- 
J.    VV.    Smith,    S.    T.    Irwin    and    others    are    interested    in    the 
iiy. 

ONDIDO,  CAL.— The  Escondido  Mutual  Telephone  Company, 
y  organized,  is  planning  to  erect  a  telephone  system  between 
tido  and  Oceanside,  to  connect  with  the  long-distance  lines  of 
1  ome  Telephone  Company.  The  cost  of  the  system  is  estimated 
It  $50,000. 

LERTON,  CAL.— An  electric  power  plant  will  be  installed  in 
'ion  with  the  group  of  polytechnic  high  school  buildings  to  be 
:  in  Fullerton,  plans  for  which  are  being  prepared  by  Norman 
rsh,  of  Los  Angeles,  Cal.,  architect. 

NDALE,  CAL. — The  city  is  planning  to  install  an  ornamental 
ighting  system.     Cluster  lamps  will  be   used. 

LEWOOD.  CAL.— The  Southern  California  Edison  Company  is 
•ng  the  output  of  its  substation  in  Inglewood.  An  arc-lamp  street 
.:   system   will  be   installed. 

iESTOWN,  CAL. — Plans  are  being  considered  to  equip  the  Rio 
mine,   located  on   Knight's   Creek,   with   electric   motors   for   auxili- 

•GSBURG,    CAL. — The    city    of    Kingsburg    has    awarded    the    con- 

lor  the  construction  of  a  new  power  house  to  Johnson  Brothers. 

-   ANGELES,  CAL.— The  Board  of  Public   Works   has  appropriated 

to   defray   the   expenses   of   Prof.    Harris   J.    Ryan,    consulting   en- 

for  the  Power  Bureau,  E.   F.   Scattergood,  chief  engineer,  and  his 

nt,   T.   A.   Panter.   of   the    Power   Bureau,    on   a   trip   of   inspection 

nvestigation    of   hydroelectric    developments    in    the    Northwest    and 

in   connection    with    preparing    plans   for    the   generating    equipment 

t^e  a-iueduct. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company,  re- 
nily  incorporated  with  a  capital  stock  of  $100,000,000,  has  taken  ovci 
p  various  interurban  electric  railways  controlled  by  the  Southern 
kific  Company  in  southern  California.  Among  the  railways  in  the 
irger  are  the  Pacific  Electric  Railway  Company.  I.os  Angeles  Pacific 
,*npany.  Los  Angeles  &  Redondo  Railway  Company.  Los  Angeles  Inter- 
ban  Railway  Company,  Riverside  &  Arlington  Railway  Company,  San 
I'piardino  Interurban  Railway  Company.  Plans  have  been  approved, 
«  said,  for  an  expenditure  of  about  530,000,000  for  new  construction, 
■    purpose    being    to    increase    the    total    trackage    from    1000    miles    to 


2000  miles.  It  is  im-lcrstoud  that  no  financing  is  contemplated  in  the 
luar  future.  The  incorporators  aic:  William  F.  Ilcrrin,  R.  C.  Gillis, 
\V.    C.    Martin,   Epcs    Randolph   and    Paul    Shoup. 

MONTEREY,  C.\L.— The  Monterey  &  Paci5c  Grove  Railway  Company 
is  planning  to  extend  its  railway  from  Nineteenth  Street  in  Pacific  Grove 
to  the   Presidio   of   Monterey. 

MOUNTAIN  HOUSE,  CAL. — Arrangements  are  being  made  to  cauip 
the  machinery  at  the  Omega  Mihe,  near  Mountain  House,  for  electrical 
operation.     At  present  steam  power  is  used. 

NEVADA  CITY,  CAL.— The  Pacific  Telephone  &  Telegraph  Com- 
pany is  planning  to  erect  a  telephone  line  from  Camptonville  to  Loyal- 
ton,  a  distance  of  about  80  miles.  James  Dolan  is  superintendent  of 
construction  in  this  district. 

NEVADA  CITY,  CAL.— Plans  have  been  approved  by  the  Pacific  Gas 
&  Electric  Company  for  the  construction  of  a  large  dam  at  Lake  Spauld- 
ing,  which  will  have  a  storage  capacity  of  2,500,000  cu.  ft.  From  this 
reservoir  the  water  will  be  conveyed  through  tunnels  and  ditches  to 
Bear  River.  The  power  plant  is  to  be  erected  on  property  formerly 
owned  by  the  South  Yuba  Water  Company's  system,  which  was  absorbed 
by  the  Pacific  Gas  &  Electric  Company  the  first  of  the  year.  The  pro- 
posed plants  will  develop  71,000  hp  and  will  include  the  erection  of 
a  high-tension  transmission  line  from  the  power  plants  on  Bear  River 
to  the  Bay  centers.  The  cost  of  the-  dam  is  estimated  at  $3,000,000  and 
the  entire  project  will  involve  an  expenditure  of  about  $10,000,000. 
Rights  of  way  are  being  obtained  for  a  tower  line  to  tie  in  with  the 
present  system  of  the  company,  which  covers  a  large  territory  in  Cen- 
tral California  and  aggregates  in  high-tension  lines  alone  about  1100 
miles. 

OCEANSIDE,  CAL.— The  Pacific  Light  &  Power  Company  has  com- 
menced work  on  construction  of  its  dam  at  the  headwaters  of  the  San 
Luis  River,  near  Oceanside.  A  hydroelectric  plant  will  be  installed 
later. 

OCEANSIDE,  CAL. — Plans  are  being  considered  by  the  Young  Com- 
pany for  the  installation  of  an  ornamental  lighting  system  on  me  prop- 
erty along  the  ocean  front.  J.  W.  Young,  of  Long  Beach,  is  interested 
in  the  company. 

ORO  GRANDE,  CAL.— The  Oro  Grande  Portland  Cement  Company, 
it  is  reported,  is  planning  to  construct  an  electric  railway  from  Oro 
Grande  and  Barstow  up  the  Mojave  River  valley,  Oro  Grande  has  not 
a  post  office. 

PASADENA,  CAL. — The  installation  of  an  electrical  incinerator  at 
the  city  sewer  farm  is  under  consideration. 

PASADENA,  CAL. — The  installation  of  an  electric  power  plant, 
program  clocks  and  intercommunicating  telephone  system  is  planned  in 
connection  with  the  new  polytechnic  high  school  buildings  in  Pasadena, 
About  $423,000  is  available  for  the  work,  plans  for  which  have  been 
completed   by   Norman   F.    Marsh,    of  Los   Angeles,    Cal.,   architect. 

RIVERSIDE,  CAL. — An  agreement  has  been  reached  between  the 
City  Council  and  the  officials  of  the  Pacific  Electric  Railway  Company 
whereby  a  franchise  will  be  granted  the  company  for  the  construction  of 
an  electric  railway  over  the  Magnolia  extension.  The  company  is  com- 
pleting a  railway  from  Arlington  to  the  county  line,  which  will  soon  be 
extended  from  Locust  Street  to  Fairmount  Park.  The  line  will  eventu- 
ally be  extended  from  Riverside  to  Colton.  Paul  Shoup  is  vice-president 
of  the   company. 

SACRAMENTO,  CAL. — It  is  reported  that  the  City  Trustees  have 
adopted  a  design  for  electroliers  to  be  erected  in  the  business  district 
of  the  city  under  the  direction  of  the  Retail  Merchants'  Association. 
Specifications  for  installation  of  electroliers  have  been  submitted  to  the 
City  Trustees. 

SACRAMENTO,  CAL.— The  Board  of  Supervisors  has  awarded  the 
contract  for  lighting  the  streets  of  Oak  Park,  Curtis  Oaks,  Highland 
Park  and  East  Sacramento  districts  to  the  Pacific  Gas  &  Electric  Com- 
pany. Under  the  terms  of  the  franchise  the  company  is  to  supply  arc 
lamps  at   the  rate  of  $6  each  per  month. 

SAN  BERN.XRDINO.  CAL.— Negotiations  have  been  closed  between 
Victor  Smith,  trustee  for  the  Arrowhead  Reservoir  &  Power  Company 
and  the  Westwater  Power  &  Water  Company,  of  Los  Angeles,  whereby 
the  Arrowhead  Reservoir  &  Power  Company  has  purchased  several 
thousand  acres  of  land  and  valuable  water  rights  in  the  Mojave  River 
from  the  Westwater  Power  &  Water  Company.  The  Arrowhead  Reser- 
voir company  is  building  a  large  reservoir  at  the  headwaters  of  the 
Mojave  in  Little  Bear  Valley  in  the  San  Bernardino  Mountains  for 
the  development  of  a  large  tract  of  tntermountam  arid  lands. 

SAN  DIEGO.  CAL.— The  Normal  Heights  Improvement  Association  is 
planning  to  form  a  lighting  district  and  will  apply  to  the  Board  of 
Supervisors  to  install  an  electric  street-lighting  system.  The  service  will 
probably  be  supplied  by  the  San  Diego  Gas  &  Electric  Company,  of  San 
Diego.   Cal. 
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SAN  FERNANDO,  CAL.— H.  J.  W  hitk-y  and  O.  F.  Brant  are  in- 
terested in  a  project  to  build  an  electric  railway  to  connect  San  Fer- 
nando with  Los  Angeles.  The  cost  of  the  proposed  railway  is  estinialcd 
at  about  $40,000. 

SAN  FRANCISCO,  CAL.— The  State  Board  of  Harbor  Commis- 
sioners has  granted  the  American-Hawaiian  Steamship  Company  per- 
mission to  install  an  electric  fire  alarm  system  on   its  property. 

SAN  FRANCISCO,  CAL.— The  Board  of  Supervisors  has  voted  to 
appropriate  the  sum  of  $7,500  to  secure  the  services  of  Bion  J.  Arnold, 
of  Chicago,  ill.,  to  investigate  the  local  street  railway  situation.  There 
are  three  entirely  independent  systems,  one  being  owned  by  the  munici- 
paHty. 

SAN  FRANCISCO,  CAL.— The  properties  of  the  San  Francisco  & 
Napa  Valley  Electric  Railroad  Company  will  be  sold  at  public  auction 
on  Oct.  30  in  San  Francisco.  The  bond  issues  amount  to  $1,500,000. 
The  railway  is  operating  from  Benicia  to  St.  Helena,  via  Napa  and 
Napa   \alley,   a    distance   of   30   miles. 

SAN  FRANCISCO,  CAL.— The  contract  for  electrical  work  in  con- 
nection with  the  Masonic  Temple,  located  at  101  Post  Street,  San  Fran- 
cisco, Cal.,  for  the  ^lasonic  Temple  Association,  has  been  awarded  to 
the  General  Electric  Company,  at  $7,900.  Bliss  &  Faville,  Balboa 
Building,  San  Francisco,  are  architects. 

SAN  FRANCISCO,  CAL. — Application  has  been  made  by  the  West 
Side  Railroad  Company  for  a  charter  to  build  an  electric  railway  to 
connect  Sacramento  and  Rio  Vista.  The  capital  stock  of  the  company 
is  placed  at  $1,000,000.  The  directors  are:  William  Herlitz,  treasurer; 
B.  P.  Lilienthal  and  H.  W.  Furlong.  The  headquarters  of  the  company 
are  located  at  310  Sansome  Street,  San  Francisco,  Cal. 

SAN  FRANCISCO.  CAL.— The  large  power  ditch  of  the  Northern 
California  Company  along  Battle  Creek  on  the  southern  border  of 
Shasta  County  is  nearing  completion.  The  ditch  is  16  ft.  wide  at  the 
bottom  and  6  ft.  deep  and  IIV2  miles  long  and  carries  water  to  the 
lower  power  house  of  the  Northern  California  Company  at  Coleman, 
which  is  the  fourth  power  plant  on  Battle  Creek  owned  by  the  com- 
panj-,  making  a  total  development  of  44,000  hp  on  Battle  Creek.  The 
water  is  used  the  first  time  at  Volta,  where  9,000  hp  is  developed,  the 
second   time  at  the   South. power   house   and   the  third  time   at   Inskip. 

SAN  LUIS  OBISPO,  CAL.— A  franchise  has  been  granted  to  Walter 
G.  Lincoln  to  build  and  operate  an  electric   railway   in   San   Luis  Obispo. 

SANTA  ANA,  CAL.— The  Pacific  Electric  Railway  Company  has  been 
granted  permission  to  equip  the  tracks  of  the  Southern  Pacific  Railroad 
on  East  Second  Street  for  electrical  operation. 

SANTA  ANA,  CAL.— The  Board  of  Trustees  has  rejected  the  offer 
of  the  Southern  California  Edison  Company  to  sell  its  distributing 
system  to  the  city  for  $165,000.  A  new  lighting  contract  will  be 
awarded   the   company   at   rates   fixed   by  the  board. 

STOCKTON,  CAL. — The  City  Council,  it  is  understood,  will  soon  ask 
for  bids  for  the  installation  of  a  conduit  street-lighting  system,  with 
electroliers,   in   the   business   district   of   the   city. 

WOODLAND,  CAL.— The  Vallejo  &  Northern  Railway  Company 
has  begun  work  on  the  construction  of  its  proposed  electric  railway  from 
Woodland  to  Sacramento.  The  railway  will  be  known  as  the  Sacra- 
mento-Woodland   Electric   Railway. 

CANON  CITY,  COL.— It  is  reported  that  H.  M.  Byllesby  &  Company, 
of  Chicago,  111.,  have  secured  an  option  on  the  entire  holdings  of  the 
Colorado  Light  &  Power  Company,  of  Canon  City.  The  consideration  is 
said  to  be  between  $1,500,COO  and  $2,000,000.  The  Colorado  Light  & 
Power  Company  supplies  electrical  service  in  the  Cripple  Creek  district 
and  the  towns  of  Canon  Cit>',  Florence,  Concrete,  Williamsburg  and 
other   places  in   Fremont   County. 

BRIDGEPORT,  CONN.— The  Warner  Brothers  Company,  of  Bridge- 
port, Conn.,  has  just  completed  a  $250,000  power  plant.  The  equip- 
ment consists  of  six  boilers,  arranged  in  pairs,  four  engines,  two  cross 
compound  and   two  simple,  and   four  generators. 

WALLINGFORD.  CONN.— The  Board  of  Electric  Commissioners  has 
placed  orders  for  a  new  250-hp  boiler  to  be  installed  in  the  steam  plant 
o*^  the  borough  electric  system.  The  cost  of  the  boiler  is  estimated  at 
about  $4,000  and  extension  to  the  power  plant  to  make  room  for  boiler 
will  cost  about  $2,000  more. 

WILMINGTON,  DEL.— The  Wilmington  &  Philadelphia  Traction 
Company  has  purchased  the  franchise  granted  by  the  Street  and  Sewer 
Department  to  the  Commercial  Heat,  Light  &  Power  Company  in  1907, 
which  gives  the  company  a  monopoly  of  city  lighting  privileges  in  this 
city. 

WASHINGTON,  D.  C— The  Westinghouse  Electric  &  Manufacturing 
Company  has  recently  furnished  two  75-kw  direct-current  engine-type 
generators  for  installation  in  the  McKinley  Manual  Training  School,  at 
Washington,   D.  C. 

WASHINGTON,  D.  C— Sealed  proposals  will  be  received  at  the  of- 
fice of  the  Commissioners  of  the  District  of  Columbia,  Washington. 
D.  C.  until  Sept.  IS  for  furnishing  underground  signal  and  telephone 
cable.  Specifications  and  form  of  proposals  may  be.  obtained  from  the 
purchasing  officer  of  the  District  of  Columbia. 

WASHINGTON,  D.  C— Sealed  proposals  will  be  received  at  the  office 
of  the  Supervising  Architect,  Treasury  Department,  Washington,  D.  C, 
until    Sept.    28,    for    furnishing    and    installing    lighting    fixtures    in    the 


United  States  buildings  at  Columbus,  Ind.;  Granite  City,  111.;  Macon, 
Mo.;  Palestine,  Tex.;  Santa  Cruz,  Cal.,  and  Eagle  Pass,  Tex.,  in  accord- 
ance with  drawings  and  specification,  copies  of  which  may  be  obtained 
at   this  office.    James  Knox  Taylor  is  supervising  architect. 

WASHINGTON,  D.  C— The  Westinghouse  Electric  &  Manufacturing 
Company  has  recently  received  a  contract  from  the  United  States  Quar- 
termaster's Department,  Washington,  D.  C,  for  furnishing  necessary 
transformers,  wattmeters  and  switchboards  for  the  army  posts  located  at 
Ft.  Bliss,  Tex.,  and  at  the  Angel  Island  Recruit  Depot,  near  San 
Francisco.  An  electric-lighting  system  is  being  installed  at  Ft.  BHss, 
energy  for  which  is  secured  from  the  local  electric-light  plant. 

BRUNSWICK,  GA. — Plans  are  being  considered  for  the  installation 
of  an  ornamental  street-lighting  system  on  Newcastle  Street.  The  Mu- 
tual Light  &  Water  Company,  of  Brunswick,  furnishes  the  street-lighting 
sei'vice. 

■CARROLLTON,  GA.— The  City  Council  has  granted  the  Georsia 
Power  Company  a  franchise  to  supply  electricity  in  CarroUton  from  its 
plant  at  Tallulah  or  from  any  other  plant  which  it  is  developing  in  tlic 
north    and    western    part    of   Georgia. 

JACKSON,  GA. — At  an  election  held  Sept.  7  the  proposition  to  issue 
$12,000  in  bonds,  the  proceeds  to  be  used  for  improvements  to  the 
municipal  electric-light  plant  and  water  works  system,  was  carried.  The 
city  has  decided  not  to  take  power  from  the  Central  of  Georgia  Power 
Company. 

BOISE.  IDAHO.— Orders  have  recently  been  placed  by  the  United 
States  Reclamation  Service  with  the  Westinghouse  Electric  &  Manu- 
facturing Company  for  equipment  for  the  Boise  (Idaho)  irrigation  pro- 
ject, including  three  625-kva,  22,000-volt,  three-phase,  air-blast-type  trans- 
formers, 

WALLACE,  IDAHO.— The  Burlington  Mines  Company,  it  is  reported, 
has  commenced  work  on  the  erection  of  a  power  plant  on  its  property, 
located  near   Wallace,    Idaho. 

EAST  MOLINE,  ILL.— The  contract  for  the  erection  of  a  power 
house  and  office  building  in  East  Mcline  has  been  awarded  to  A.  L. 
Stouffer.  Work  will  begin  as  soon  as  pos'^ible  on  construction  of  the 
building,  the  cost  of  which  is  estimated  at  $7,000.  .Additional  generators 
and   transformers  will  be  installed   in  the  new   building. 

GREENXTLLE,  ILL.— The  plant  and  holdings  of  the  Greenville  Elec 
trie,  Gas  &  Power  Company  have  been  purchased  by  the  Hillsboro  Elec 
trie  Light  &  Power  Company,  of  Hillsboro,  111.  The  consideration,  i 
is  understood,  was  $60,000.  The  Hillsboro  company  will  take  over  tin 
property  Oct.  1.  It  is  staled  that  the  purchase  of  the  property  by  th( 
Hillsboro  Electric  Light  &  Power  Company  is  part  of  the  general  plai 
to  build  an  interurban  railway  connecting  Greenville  with  Hillsbon 
■ind  Collinsville.  The  Hillsboro  company  now  owns  and  operate 
twelve  electric  plants  located  in  Hillsboro,  Coffeen,  Irving,  Witt,  Ray 
mond,  Harvel,  Butler,  Nokomis,  Taylor  Springs  and  Schram  City 
Montgomery  County;  Collinsville  and  Marysville,  Madison  County.  Ne 
goliations  are  said  to  be  under  way   for  the  purchase  of  the  Troy  plant 

LA  SALLE,  ILL.— The  question  of  installing  a  new  lighting  system  i 
La  Salle,  extending  from  the  Rock  Island  depot  to  the  Illinois  Centr: 
station,   is  reported  to  be  under   consideration. 

DECATUR.  IND.— The  Ft.  Wayne  &  Springfield  Traction  Compan 
will  soon  place  contracts  for  construction  of  an  extension  from  Sprin 
field    to    Portland. 

JASPER,  IND.— The  Board  of  Trustees  has  awarded  the  contract  ft 
erection  of  addition  to  the  power  house  to  A,  M.  Hochgesang  &  Sor 
for  $1,979. 

MONTICELLO,  IND.— Work  has  been  resumed  by  the  Indiana 
Northwestern  Traction  Company  in  grading  and  clearing  the  right-c 
way  through  Newton  County  for  its  proposed  electric  railway,  which 
to  connect  Cedar  Lake,  Reynolds,  Hammond,  Crown  Point,  Rensselae 
Lafayette  and  Chicago..  Subsidies  amounting  to  more  than  $50,000  ha' 
been    voted   in   aid   of  construction   of  the   railway. 

PERU,  IND.— The  City  Council  has  appropriated  $12,000  for  erec 
ing  ornamental  electric  lamps  around  the  public  square  and  other  ii 
provemenls. 

ALGONA,  lA. — It  is  reported  that  the  City  Council  has  authorizijj 
a  bond  issue,  the  proceeds  to  be  used  for  extensions  and  improveffieni| 
to   the   municipal    light   and   water    plant. 

BOONE,  lA. — The   Boone   Electric  Company  is  installing  a  new  pow  j 
plant  and   overhauling  its  transmission  system.     The  new  efluipment  w  ,; 
include     two     1000-kva     AUis-Chalmers     turbo-generators     and    a     300-k  ! 
motor-generator   set   to   supply   power   for    the    railway.      The   switchboa 
is    of    the    remote-control    type    furnished    by    the    General    Electric    Coi 
pany.      F.   W.   Laas,  of  the   Cedar   Rapids  &   Iowa   City   Light  &  Railw: 
Company,   is   chief   engineer,   and    T.    M.    Drabelle,    electrical    engineer 
the  same   company,  is  in   charge  of  the  erection   of  the  plant. 

CLARtNDA,  lA. — The  Lee  Electric  Light  Company  has  completed 
7-mile  transmission  line  to  the  town  of  New  Market,  la.,  and  the  strc 
lamps  were  turned  on  for  the  first  time  Aug.  29.  The  company  has  al 
closed  a  contract  with  the  Bedford  Light,  Heat  &  Power  Compa 
whereby'  it  will  extend  its  transmission  line  from  New  Market  to  B( 
ford,  a  distance  of  15  miles.  It  is  expected  to  place  contracts  at  on^  | 
for  material  for  the  proposed  line,  including  poles,  wire  and  other  n 
terial.  The  present  plans  call  for  completion  of  the  line  by  Dec. 
Rufus  E.  Lee  is  manager  of  the  Lee  Electric  Light  Company. 
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'kVDON,   I.\. — Pl.ins  are   being   prepared    for   the   reconstruction   of 
jinicipal  electric-light  system.  New  equipment   will  be   installed^  in- 
■..;    enf:incs.    generators,    boilers,   etc.      The    Iowa    Engineering    Com* 
.  01  Clinton,  la.,  has  charge  of  the  engineering  work. 
S    MOINES.    l.\. — The    Des    Moines   Uiver    Power    Company,    it    is 
-^d,  is  content, ilating  a  water-power  development  on  the  Des  .Mom. 
.ibout    20   miles   below    Des   Moines.      Electricity  generated   at    the 
jui   will  be  distributed  in  this  city.     A.   C.   Miller,  of   Des  Moines,    la., 
Interested  in  the  project. 

DES  MOINES,  I.\. — An  extension  is  being  built  to  the  power  house 
:  the  Des  Moines  City  Railway  Company  to  accommodate  new  equip- 
icnt  purchased  recently,  consisting  of  one  300-kw  Westinghouse  rotary 
onvertcr,  one  500-kw  General  Electric  rotary  converter  and  three  750- 
w  General  Electric  transformers.  Bids  have  been  asked  for  coal-hand- 
'ng  apparatus  and  a  traveling  crane  for  power  station  and  for  a  new 
Mke  with  a  well  with  concrete  walls.  The  necessary  switchboards  are 
J  ordered. 

lOTT.    I.-\.— The    Griswold    Electric    Light    &   Power    Company    of 
^  >ld,    la.,    has    secured    the    contract    for    supplying    electricity    for 
,ljting  the  town. 

FT.    DODGE,    lA. — Preparations    are    being    made    by    the    Northern 

Wi  Power  &  Light  Company,  of  Humboldt.  la.,  for  the  construction  ut 

large    dam    and    power    house    across    the    Des    Moines    River,    at    Ft. 

odge,  which  will  involve  an  expenditure  of  about  $200,000. 

'TMBOLDT,   L-\.— The   Northern    Iowa   Power   &    Light   Company,   of 

>ldt,  la.,   is  just  completing  its  second  dam  across  the  Des  Moines 

.It    Humboldt.      The    dam    and    other    improvements    will    represent 

enditure  of   about  $100,000. 

\VA  CITY,  I  A.— The  Iowa  City  &  Davenport  Railway  Company  has 

-d  the  contract  for  construction  of  an  interurban  railway,  70  miles 

jih.  to  connect  Iowa  City  and  Davenport,  to  C.  E.  Coon,  of  Omaha. 

The  cost  of  the  proposed  railway  is  estimated  at  about  $2,000,000. 

■\V.-\  F.-\LLS.   lA.— A  special  election   will  be  held   Sept.   25   to  vote 

.    the    proposition    to    issue    a    franchise    to    construct    and    operate    an 

cctric-ligbt  and  heating  plant  in  Iowa  Falls. 

'■'"^L.-WD,    lA. — The    contract    for    the    erection    of    the    transmission 

:om  Roland  to  Story  City  in  connection  with  the  municipal  electric- 

-ystem  has  been  awarded  to  C.  B.  Nelson,  of  Ames,  la.,  at  $402.42 

mile,   and  for   wiring  the  town   to   C.   W.    Rowland,   of   Des   Moines. 

,(.,   for   $2,896.      Electricity   for    operating    the    electric-light    system    will 

;  secured  from   the  municipal  electric  plant  in   Story  City,  la. 

J  HILL  CITY,   K.\N. — At  an   election   held   recently   the   proposition   to 

fae  $50,000  in  bonds  for  municipal  improvements  was  carried.     Of  the 

|3Ceeds    $15,000    will    be    used    for    the    installation    of    an    electric-light 

^nt  and  $35,000   for  water-works  system.     The  J.    S.   Worley   Company. 

eliance   Building,    Kansas   City,    Mo.,    is   reported  to   be   preparing  plans 

V  same. 

■^NSAS  CITY.  K.\N. — Plans  and  specitications  prepared  by  the  Mc- 
iin  Engineering  Company,  it  is  reported,  have  been  approved  by 
ity  Commissioners.  The  city  clerk  has  been  authorized  to  call  for 
•  'T  construction  of  the  proposed  plant  immediately.  Through  over- 
this  item  appeared  under  Kansas  City,  Mo.,  in  the  issue  of  Sept.  2. 
'.lERS,  L.\. — Plans  are  being  considered  by  Joseph  E.  Renecky 
^sociates  to  build  an  electric  railway  on  Morgan  Street  and  Pat- 
Street  in  Algiers. 
'  TI.MORE.  MD.— It  is  reported  that  plans  have  been  prepared 
-  htins   the  boulevard  and  University   Parkway. 

-IN'G  SUN,  MD. — Plans  are  being  considered  for  the  installation 
•  Iftric-light  plant  and  water-works  system  in  Rising  Sun.  H.  T. 
Tig,  of  Wyoming,   Del.,  is  engineer  in  charge. 

1  TON,  MAINE.— The  Board  of  Selectmen  has  granted  the  Wilton 
■:  Light.  Gas  &  Power  Company  and  the  Livermore  Falls  Electric 
&  Power  Company  permission  to  erect  transmission  lines  in 
n.  The  Wilton  Electric  Light.  Gas  &  Power  Company  has  sold 
rter  rights  and   privileges  to  the  Franklin   Electric   Light  &  Power 

■  ny,  of  Farmington,  Maine,  which  gives  the  latter  company  the 
•0  extend   its    transmission    lines   from    Farmington   to    East    Wilton 

A  Wilton   villages   and   furnish   electricity   for   lighting   the    streets   and 
sidences  in  both  villages.     Work  will  begin  on  the  installation   of  the 
-'eir.    at    once.      The    Livermore    Falls    Electric    Light    Cohipany    was 
"i   permission   to   erect  a  system   in    Wilton. 

■  ERLY,   MASS. — The   Massachusetts   Gas  and    Electric    Light   Com- 
'■  a  has  given  its  approval  of  the   consolidation  of  the  Beverly  Gas  & 

ectric  Company  with  the  Danvers  Gas  Light  Company.  Authority  has 
»  been  given  to  issue  1216  shares  of  additional  stock  of  the  Beverly 
.5  ft  Electric  Company,  par  value  $100,  at  $170  a  share,  the  proceeds 
sixty-nine  shares  to  be  used  to  cancel  the  118  outstanding  shares  of 
e  Danvers  company  and  the  remainder  to  pay  for  additions  to  the 
int. 

jBOSTON.  MASS.— The  Bjston  Elevated  Railway  Company  has  begun 
?rk  on  the  construction  of  six  new  substations  in  Brookline,  Maiden, 
jlmgton.   East  Boston  and  Roslindale. 

(SALEM,  MASS.— The  Salem  Electric  Lighting  Company  is  planning 
.install  a  3500-kw  turbo-generator  set,  of  the  Curtis  type,  in  its  power 

tion  on  Peabody   Street.     S.   Fred    Smith   is  general  manager. 

5HELBURNE    FALLS.    MASS.-Plans    calling    for    more    extensive 


works  than  those  previously  filed  in  connection  with  the  Deerlield  River 
<levelopment  have  been  recorded  in  the  office  of  the  clerk  of  courts  by 
Chace  &  Harriman  together  with  a  petition  for  approval  by  the  County 
Commissioners.  The  site  of  the  proposed  dam  is  stated  to  be  about 
1000  ft.  east  of  Scott's  Bridge  on  the  Dcerfield  River,  near  East  Charle- 
mont.  The  dam  is  to  be  45  ft.  high  and  285  ft.  long,  of  cement  con- 
struction. The  plans  also  call  for  the  construction  of  a  tunnel  2800 
ft  long  lor  the  purpose  of  conviying  the  waters  to  a  power  house  to 
he  located  in  Shelburnc  Falls. 

SWANSEA,  MASS.— The  Fall  River  Electric  Light  Company  has 
applied  to  the  Selectmen  for  location  of  its  poles  in  Swansea  in  con- 
nection  with   the  erection   of  an   electric  distributing  system  here. 

WILMINGTON,  MASS.— A  contract  has  been  signed  whereby  the 
Reading  municipal  electric-light  plant  will  supply  electricity  for  street 
lighting  in  Wilmington.  The  contract  calls  for  the  installation  of  200 
lamps,  to  cost  not  more  than  $2,600  per  year. 

DETROIT,  MICH.— The  Detroit  United  Railway  Company  is  reported 
to  be  considering  the  construction  of  a  new  crosstown  line  to  extend 
from  the  southwestern  section  of  Detroit  to  the  northwestern  district  and 
then  east  to  the  automobile  industry  section  in  the  northeastern  end  of 
the  city. 

FRExMONT,  MICH.— The  Board  of  Trade  is  considering  a  proposition 
to  build  a  municipal  hydroelectric  power  plant  on  White  River,  about 
12  miles  from  Fremont.  The  cost  of  erecting  dam,  power  house  and 
equipment  is  estimated  at  about  $38,000;  transmission  line  to  Fremont, 
$12,000,   and   other   expenses    $10,000,    making   the   total    cost   $60,000. 

GRAND  RAPIDS,  MICH.— Chris  De  Jonge,  of  Zeeland,  and  others 
are  reported  to  be  interested  in  a  project  to  build  an  electric  railway 
between  Gr.-.nd  Rapids  and  Grand  Haven  via  Georgetown,  Blendon  and 
Robinson. 

PORT  HURON,  MICH.— The  property  of  the  Port  Huron  Light  & 
Power  Company  has  been  taken  over  by  James  T.  Lynn  and  associates. 
Mr.  Lynn  already  owns  the  Port  Huron  Gas  Company.  The  officers  of 
the  new  company  are:  James  T.  Lynn,  of  Detroit,  Mich.,  president; 
P.  H.  Phillips,  of  Port  Huron,  Mich.,  vice-president:  V.  N.  Gurncy,  of 
Detroit,  Mich.,  secretary,  and  J.  G.  Sloan,  of  Port  Huron.  Mich., 
manager. 

FRANKLIN,  MINN. — Plans  are  bein,^  considered  by  the  Wherland 
Electric  Company,  of  Redwood  Falls,  Minn.,  to  extend  its  transmission 
lines  to  Franklin  to  supply   electricity  for  lighting  this  village. 

ST.  PAUL,  MINN.— Bids  for  lighting  the  streets  of  the  city  for  the 
two  ensuing  years  beginning  Jan.  1,  1912,  have  been  submitted  to  the 
Assembly  by  the  St.  Paul  Gas  Light  Company  and  the  Patterson  Street 
Lighting  Company.  The  St.  Paul  Gas  Light  Company  submitted  a  pro- 
posal providing  for  the  use  of  its  present  arc-lamp  equipment,  although 
the  specifications  did  not  contemplate  a  bid  on  the  equipment  now  in 
use.  The  company  offered  to  furnish  the  service  with  the  present  equip- 
men  at  the  rate  of  $66  per  lamp  per  year  and  would  represent  a  saving 
of  about  $9,000  as  compared  with  the  present  contract.  The  present 
price  is  $75  each  per  year  for  arc  lamps  with  overhead  service  and  $"0 
per  lamp  with  underground  service.  On  the  combination  of  the  present 
arc  lamps  and  the  new  flaming  arc  lamps  for  the  year  1912  the  company 
submitted  the  following  proposals:  Inclosed-arc  lamps,  $69  each;  flam- 
ing-arc lamps  with  overhead  and  underground  service,  $90  each.  For 
1913,  inclosed-arc  lamps,  $67.50;  for  fiaming-arc  lamps  with  overhead 
and  underground  service,  $90  each.  It  is  estimated  that  the  first  year 
of  the  contract  680  of  the  present  arc  lamps  would  be  used  and  250  of 
the  flaming  arc  lamps  would  be  in  service.  On  the  ornamental  lamps 
the  company  submitted  a  proposal  of  $75  a  standard  per  year,  a  reduc- 
tion of  $5  per  year  from  the  present  price.  The  company  submitted 
a  bid  for  gas  lamps  offering  to  supply  the  service  at  the  same  price  as 
last  year,  $13  a  post;  for  bridge  lamps  $2  per  lamp  per  .month.  The 
Patterson  Street  Lighting  Comany  offered  to  maintain  the  gas  lamps 
at  $10  per  lamp  per  year,  which  is  a  reduction  of  50  cents  per  lamp  on 
the  present  contract.  The  Council  will  soon  consider  bids  for  furnish- 
ing lamp  equipment  such  as  is  now  used  by  the  Patterson  company.  The 
city  has  appropriated  $75,000  to  purchase  such  equipment  and  may  do 
so  if  the  bids  are  satisfactory. 

ST.  PETER.  MINN.— The  Consumers'  Power  Company  is  reported  to 
have  submitted  a  proposition  to  the  City  Council  offering  to  supply  elec- 
tricity in   St.   Peter. 

THIEF  RIVER  FALLS,  MINN.— Plans  are  being  prepared  for  the 
construction  of  an  auxiliary  steam-power  plant  in  Thief  River,  for  which 
bonds  to  the  amo-ant  of  $40,000  were  recently  sold.  Bids  for  construc- 
tion of  the  proposed  plant  will  be  received  until  Sept.  19.  Erick  Wolf, 
of   Minneapolis,   Minn.,   is  engineer   in  charge. 

HOLDEN,  MO.^-The  question  of  installing  an  electric-light  system 
in   Holden  is  under  consideration. 

LAMAR,  MO. — It  is  reported  that  additions  and  improvements  are 
contemplated  to  the  electric-light  plant  and  water-works  system  involv- 
ing an  expenditure  of  about  $70,000,  plans  for  which  are  being  pre- 
pared by  Rollins  &  Westover,   Beals  Building,   Kansas  City,  Mo. 

ST.  LOUIS,  MO. — The  Board  of  Public  Improvements  is  making 
arrangements  to  connect  the  new  city  hall  power  plant  with  other 
municipal  buildings.  liids  have  already  been  asked  for  furnishing  and 
installing  conduit  and  cables.     Maxime  Reber  is  president  of  the  board. 

ST.    LOUIS,    MO.— Plans   arc    being    considered    by    the    Illinois    Trac- 
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tion  System  for  the  erection  of  a  large  electric  flashing  sign  to  be  erected 
above  its  new  St.  Louis  terminal  passenger  station.  The  sign  will  be 
25  ft.  X  60  ft.  and  will  be  illuminated  by  2000  5-watt  tungsten  lamps 
and  will  be  operated  from  dusk  until  midnight.  It  is  pruposed  to  re- 
produce on  the  sign  a  large  interurban  passenger  car  and  a  block-signal 
post  and  blade  showing  the  signal  in  operation  and  conveying  the  im- 
pression of  a  moving  car.  The  cost  of  the  sign  is  estimated  at  $2,500. 
H.  E.  Chubbuck,  of  Peoria,  111.,  is  general  manager. 

TWIN  BRIDGES,  MONT. — It  is  reported  that  surveys  are  being  made 
by  the  Madison  River  Power  Company  for  the  erection  of  a  transmis- 
sion line  from  Ruby  for  the  purpose  of  supplying  electricity  for  lamps 
in   the   towns   of  Laurin,   Sheridan   and   Twin   Bridges. 

FAIRBURY,  NEIt. — The  installation  of  an  ornamental  street-Iighling 
system  in  Fairbury  is  reported  to  be  under  consideration. 

PLATTSMOUTH,  NEB. — The  question  of  installing  a  municipal  elec- 
tric-light plant  and  water  works  plant  in  Plattsmouth  is  reported  to  be 
under    consideration. 

BLACKHORSE,  KEV. — A  hydroelectric  plant  is  being  built  on  Leah- 
roan's  Creek  by  the  Amalgamated  Nevada  Mining  Company.  A  distribu- 
ting system  will  be  erected  to  serve  the  mining  properties  in  the  eastern 
part  of  WTiite   Pine   County. 

ELY.  NEV.— The  Telluride  Power  Company,  of  Telluride,  Col.,  is 
planning  to  erect  a  hydroelectric  near  Ely  and  to  erect  a  transmission 
line  to  Richfield,  Utah,  via  Pioche,  Nev.,  and  from  that  point  to  Eureka, 
Utah,  where  it  will  connect  with  the  company's  system  there. 

JARBRIDGE,  NEV.— Plans  are  being  prepared  by  the  Crater  City 
Company  for  the  construction  of  a  power  plant  on  Three  Creeks,  near 
Jarbridge. 

GARFIELD,  N,  J. — The  Council  is  considering  the  question  of  install- 
ing a  municipal  electric-light  plant,  plans  for  which  have  been  prepared 
by  Daniel  R.  Bacon,  of  New  York,  N.  Y.,  to  cost  approximately  $45,000. 

MILLVILLE,  N.  J. — The  installation  of  municipal  electric-light  and 
water  plants  in    Millville  is  reported  to  be   under  consideration. 

GALLUP,  N.  M. — An  agreement  has  been  made  whereby  the  various 
suits  between  the  town  of  Gallup  and  the  county  of  McKinley  and  the 
Gallup  Electric  Light  &  Power  Company  have  been  settled.  The  town 
of  Gallup  agrees  to  drop  its  attack  on  the  company's  franchises  and 
rights.  Negotiations  are  under  way  between  the  town  and  the  com- 
pany for   closing  a  new   contract   for  street  lighting. 

BINGHAMTON,  N.  Y. — The  contract  for  the  construction  of  a  gen- 
eral power  house  and  installation  of  a  heating  plant  at  the  Susquehanna 
Valley  Home  has  been  awarded  to  the  C.  W.  Mitchell  Company  at 
$4,573. 

CATSKILL,  N.  Y. — Owing  to  the  village  authorities  and  the  officials 
of  the  Schoharie  Light  &  Power  Company  being  unable  to  reach  an 
agreement  the  municipal  authorities  have  petitioned  the  Public  Service 
Commission,  Second  District,  to  fix  a  price  to  be  paid  for  the  street- 
lighting  service  in  this  village  under  a  new  contract. 

EPHRATAH,  N.  Y.— The  Mohawk  Hydroelectric  Company  has  ap- 
plied to  the  Public  Sei-\-ice  Commission,  Second  District,  for  permis- 
sion to  erect  transmission  lines  in  Ephratah,  Palatine  and  Nelliston, 
and  also  for  authority  to   issue  $56,000  in  bonds. 

FT.  PLAIN,  N.  Y.— The  Ft,  Plain  Gas  &  Electric  Light,  Heat 
&  Power  <.'ompany  has  applied  to  the  Public  Service  Commission,  Second 
District,  for  permission  to  lease  its  electrical  distributing  system  in  the 
village   of  Nelliston   to  the   Mohawk  Hydroelectric   Company. 

NEW  YORK.  N.  Y.— The  Long  Acre  Electric  Light  &  Power  Com- 
pany has  executed  a  general  mortgage  to  the  Empire  Trust  Company  cov- 
ering all  its  property  in  Manhattan  and  the  Bronx  for  $50,000,000.  The 
company  has  received  authority  to  issue  stock  and  bonds  to  the  amount 
of  $50,000,000. 

ONEIDA,  N.  Y. — The  installation  of  an  ornamental  lighting  system 
in  Oneida  is  under  consideration.  The  lighting  contract  expires  Jan.  1, 
and  it  is  proposed  to  have  provision  made  in  the  new  contract  for  orna- 
mental lamp  standards. 

RICHFIELD  SPRINGS.  N.  Y.— The  Richfield  Springs  Electric  Light 
&  Power  Company  has  petitioned  the  Public  Service  Commission, 
Second  District,  for  permission  to  assign  its  franchise  in  Richfield 
Springs  to  the  Richfield  Springs  Utility  Company.  The  latter  company 
has  applied  to  the  commission  for  the  right  to  acquire  this  franchise 
and  for  authoriiy  te  issue  $47,000  in  bonds. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  &  Light  Company  has 
submitted  a  scheme  to  the  East  Avenue  residents*  committee  for  orna- 
mental street  lighting  on  East  Avenue.  The  designs  call  for  ornamental 
concreie  poles,  equipped  witth  double  arms,  each  carrying  a  high  power 
Mazda  lamp. 

YAPHANK,  N.  Y.— Bids  will  be  received  by  tbe  Board  of  Super- 
visors,  Court  House.  Riverhead,  N.  Y.,  until  Sept.  20  for  furnishing 
material  and  installing  electric  wiring  and  fixtures  in  County  Alms- 
house and  Children's  Home,  at  Yaphank.  Informaticr'  :ir,d  specifica- 
tions may  be  obtained  from  Myron  E.  Overton,  clerk  of  Board  of 
Supervisors.  Riverhead,  N.  Y. 

R.^LEIGH,  N.  C. — ^The  Board  of  Aldermen  is  considering  the  question 
of  placing  cluster  lamps  on  West  Martin   Street  and  Fayettevillle  Street. 

FT.  RANSOM,  N.  D.— The  construction  of  an  electric  railway  be- 
tween Enderlin  and  Ft.  Ransom  is  under  consideration.     E.   S.  Lovelace, 


G.  Jacobson  and  O.   A.   Culbertson,   of  Ft.   Ransom,   are  interested  in  thi 
project. 

GRAFTON,  N.  D.— Sealed  bids  will  be  received  by  the  Village 
of  Grafton,  N.  D.,  until  Sept.  22  for  constructing  and  installing  an  ] 
trie-light  plant  and   water-works  system   in  Grafton.      Plans  and  sped 
tions  are  on  file  at  the  office  of  the  village  clerk,  and  the  office  of  ES 
L.  Jensen,  engineer.  Harvard,  N.  D.     The  cost  of  the  work  is  estimate 
$12,500. 

DEFIANCE,    OHIO. — The    Ohio    Electric    Railway    Company,    of 
cinnati,    Ohio,    is    contemplating    extending    its    Defiance    &    Lima    braij 
into    Defiance.      The   present   terminus   is    in    the    suburbs 
posed  to  extend  the  line  as  far  as  the  Auglaize  River  bridge. 

HIRAM,  OHIO.— E.  H.  Rankin,  of  Cleveland,  Ohio,  has  purchaser 
the  local  electric-light  plant  and  is  planning  to  remodel  and  rebuild  th' 
same. 

MEDINA,  OHIO.— The  Council  on  Aug.  22  granted  E.  H.  Rankin,  0* 
Cleveland,  a  franchise  to  install  an  electric-light  system  in  Medina.  Mr 
Rankin  is  planning  to  erect  a  plant  here,  using  alternating  current  wit 
gas  engine  power. 

COLLINSVILLE,  OKLA.— At  an  election  held  recently  the  propoH 
tion  to  issue  bonds  to  the  amount  of  $45,000,  the  proceeds  to  be  use( 
for  the  construction  of  a  municipal  electric-light  and  power  plant,  wa 
carried. 

PAWHUSKA,  OKLA. — It  Is  reported  that  plan-j  are  being  prepare, 
for  extensions  and  improvements  to  the  municipal  electric-light  plant  t 
cost  $10,000  and  for  additions  to  the  water-works  system  to  cost  aboi 
$50,000.  Albert  York  is  city  clerk. 

I'T.  STEVENS,  ORE.— Sealed  proposals  will  be  received  at  tb 
office  of  Post  Quartermaster,  Ft.  Stevens,  Ore.,  until  Oct.  3  for  ii 
stallation  of  hot-water  heating,  including  construction  of  basement  an 
electric  lighting  in  same,  in  Barracks  Nos.  20  and  22  at  Ft.  Steven; 
plans  and  specifications  for  which  may  be  seen  at  the  above  office. 

LAKEVIEW,  ORE.— The  Nevada,  California  &  Oregon  Telephone 
Telegraph  Company  has  awarded  a  contract  to  C.  H.  Lee  for  the  e 
tension   of  its   lines  to   Lakeview. 

MYRTLE  CREEK,  ORE.— The  Council  is  reported  to  have  voted  ■ 
favor  of  establishing  water  and   lighting  systems  in   Myrtle   Creek. 

ONTARIO,  ORE. — The  contract  for  supplying  electricity  to  opera 
the  pumping  plants  for  the  Ontario-Nyssa  irrigation  project  has  be- 
awarded  to  the  Idaho-Oregon  Light  &  Power  Company.  The  contra 
calls  for  25  hp  for  the  season  with  a  twenty-four  service,  the  electi 
company  to  furnish  the  transformer.  The  company  also  agrees 
erect  an  electric  transmission  line  along  the  ditch  to  accommoda 
owners  of  individual  pumping  plants  who  wish  to  raise  the  water  abo 
main  ditch  for  irrigation  purposes  and  will  build  such  a  line,  one  m 
for  every   10   hp  contracted  for. 

VALE,  ORE. — Investigations  are  beinf 
Association,  of  Salt  Lake  City,  Utah, 
transmission  lines  in  Eastern  Oregon, 
local  electric  plant  several  months  ago  ii 
this  section.  A  transmission  line  is  no^ 
pany's   new   plant  near   BHss,   Idaho,  to  thi; 


made  by  the  Telluride  Pow 
with  a  view  of  extending 
The  company  purchased  t 
order  to  secure  a  foothold 
■  being  erected  from  the  co 
city,  a  distance  of  over  2 
miles.  L.  L.  Nunn,  of  Salt  Lake  City,  LUah,  is  general  manager 
the   company. 

PANAMA. — Sealed  proposals  will  be  received  at  the  office  of  t 
general  purchasing  officer  of  the  Isthmian  Canal  Commission,  Wa 
ington,  D.  C,  until  Oct.  6,  for  reinforcing  grids  and  vault  lamps.  Blai 
and  general  information  in  i  elation  to  this  circular  (No.  647- A)  may 
obtained  from  the  above  office  or  at  the  offices  of  the  assistant  purch 
ing  agents,  24  State  Street.  New  York,  N.  Y. ;  615  Whitney-Cent 
Building,  New  Orleans,  La.,  and  1086  North  Point  Street,  San  Francis 
Cal.     Major  F.   C.  Boggs  is  general   purchasing  officer. 

PANAMA. — Sealed  proposals  will  be  received  at  the  office  of  the  g 
eral  purchasing  officer  of  the  Isthmian  Canal  Commission,  VVashingt 
D.  C,  until  Oct.  9,  for  plant  and  materials  for  hydroelectric  station 
Gatun,  including  water  turbines,  governors,  head  gates,  penstocks,  C( 
pressed-air  regulators,  electric  generators,  exciters,  exciter  sets,  lul 
eating  system,  traveling  cranes,  etc.  Blanks  and  general  informal 
relating  to  this  circular  (No.  648)  may  be  obtained  at  the  above  ofi 
or  at  the  offices  of  the  assistant  purchasing  agents,  24  State  Street,  ^ 
York,  N.  Y.;  Whitney-Central  Building,  New  Orleans,  La.,  and  1 
Point  Street,  San  Francisco,  Cal.;  also  at  the  United  States  engin 
offices  in  the  following  cities:  Seattle,  Wash.;  Los  Angeles,  Cal.;  Bi 
more,  Md. ;  Philadelphia.  Pa.;  Pittsburgh.  Pa.;  Boston.  Mass.;  Buff; 
N.  Y.;  Cleveland.  Ohio;  Cincinnati,  Ohio;  Chicago,  111.;  St.  Louis.  W 
Detroit,  Mich.;  Milwaukee.  Wis.;  St.  Paul,  Minn.;  Chattanooga,  Ter - 
Louisville,  Ky. ;  Mobile,  Ala.,  and  Galveston,  Tex.;  Commercial  O- 
Kansas  City,  Mo. ;  Chamber  of  Commerce.  Quincy.  III.,  and  Cham 
of  Commerce  and  Board  of  Trade,  Tacoma,  Wash.  Major  F.  C.  Bo  i 
IS  general  purchasing  officer. 

BLOOMSBURG,  PA.— The  Bloomsburg  &  Millville  Street  Rail- ' 
Company  has  been  reorganized  and  plans  have  been  made  to  comp  - 
the  railway.  The  new  company  will  be  known  as  the  Bloomsburg,  ^  ■ 
ville  &  Northern   Railway  Company. 

HARRISBURG,  PA.— Application  will  be  filed  with  Governor  Te-r 
for  a  charter  for  the  Brecknock  Township  Electric  Company  by  J.  Mi  « 
Miller   and   Richmond    L.   Jones.      The   company    proposes  to   supply  (  ■ 
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,  for  light,  heat  and  motors  in  Brecknock.  Application  will  also 
ide  for  a  charter  (or  the  Adamstown  Electric  Company,  which 
oiMses  to  supply  electrical  service  in  Adamstown.  The  companies 
ill  be  subsidiaries  of  the  Metropolitan  Electric  Company. 
LEBANON,  l'.\. — The  contract  for  the  construction  of  llic  l.ebanoc 
Campbelltown  Street  Railway  has  been  awarded  to  C.  J.  Barr  and 
illiim  S.  Davis,  of  Lebanon,  and  M.  E.  Briglitvillc,  af  .\nnville.  The 
oposed  railway  will  be  about  9  miles  in  length.  M.  S.  Uershey  is 
esident. 

'  MILLERS VILLE,  PA.— The  Lancaster  &  York  Furnace  Street  Kail- 
.%y  Company  is  planning  to  install  a  turbine  or  500-kw,  three  phase,  25- 
de,  direct-connected  unit  in  its  power  plant  at  Millcrsvillc,  orders 
if  which  will  be  placed  in  the  near  future.  E.  W.  Goss  is  general 
lanager. 

NEQUEllOXING,  PA. — The  citizens  are  considering  the  question  of 
;;bting  the  streets  of  the  town  with  electricity.  It  is  understood  that 
.e  Lehigh  Coal  &  Navigation  Company  has  submitted  a  proposition  to 
bmisb  the  service  at  a  reasonable  rate.  B.  Snyder,  Jr.,  is  manager  of 
.    I  ehigh  Coal  &   Navigation   Company. 

W    BRIGHTON,    PA. — The   Beaver    Valley    Traction    Company    ex- 

-.J   purchase  a    150-cu.  ft.   air  compressor  and  two   turbines  for  its 

plant. 

\\     C.-\STLE,    PA. — The    Lawrence    Hydro-Electric    Company    has 

application    for    a    charter    for    the    purpose    of    erecting    a    hydro- 

c  plant  on  the  banks  of  Slipperyrock  creek,  near  McConnell's  mills. 

corporators  are:    F.  M.    Butler,  F.  G.   Ross  and  C.   F.   Young. 

1L.\DELPHIA,    PA.— The    contract    for    the    construction    of    the 

l-owtr  house   for  the   Philadelphia  &  Reading  Railway  Company,   at 

..ire.  Pa.,  has  been  awarded  to   Irvin   S-  Leighton,  of  Philadelphia, 

I..    F.    Shoemaker    &    Company,    of    Philadelphia,    Pa.,    have    been 

i-d    the    contract    to    build    an    85-ft.    turntable    at    the    new    round 

of  the  company  at  St.  Clair,  which  will  be  operated  by  an  electric 

electricity   for  which   will  be  supplied  by  the   new  power  house. 

■  iW  SHOE,  PA.— The  Snow  Shoe  Electric  &  Street  Railway  Com- 
1.15  applied  for  a  charter  to  build   an   electric   railway,   2   miles   in 

'■.  to  connect  Snow  Shoe  and  Belief ontaine.  The  capital  stock  of 
iipany  is  placed  at  $15,000.  The  incorporators  are:  David  Cham- 
Icihn  G.  Uzzle,  James  Uzzle,  George  B.  Uzzle  and  W.  E.  Brown. 
\YAMA.  P.  R.— The  Bureau  of  Insular  Affairs  has  recently 
.J  a  contract  to  the  Westinghouse  Electric  &  Manufacturing  Com- 
:or  electrical  equipment  to  be  used  by  the  Porto  Rico  Irrigation  Ser- 
it  Guayama,  P.  R.,  consisting  of  one  700-kva,  three-phase,  2300- 
.0  cycle  alternator,  which  will  be  dri\en  by  a  1000-np  Pelton  water- 
,  nine  transformers  with  an  aggregate  capacity  of  1500  kva  and 
-iry  switchboard  and  protective  apparatus  for  the  2200-volt  trans- 
•1  line  and  substation.  The  present  plans  include  a  duplication  of 
rder  later  on. 

I.ON,  S.  C. — The  city  has  voted  to  issue  $70,000  in  bonds,  of 
the  proceeds  of  $3,000  will  be  used  for  additions  to  the  municipal 
'-light  plant. 

'■RENS,  S.  C. — The  Reedy  River  Power  Company  is  reported  to 
lurchased  mill  property  and  73  acres  of  land  at  Tumbling  Shoals, 
cdy  River,   13  miles  west  of  Laurens.     It  is  understoood  that  the 

■  ny  will  develop  the  water-power  to  supplement  power  generated 
present  Reedy  River  plant,  located  5  miles  below  this  point  on  the 

■  River. 

'CX    FALLS,   S,   D.— It  is   reported   that  H.   M.   Byllesby  &  Corn- 
owners  of  the  Sioux  Falls  Light  &  Power  Company)    will  extend 
Ictric  transmission  lines  to  the  McKennan  Hospital. 
■^'EEBORO,    TENN. — At    an    election    held    recently    in    Jonesboro 
tizens  voted  to  issue  $25,000  in   bonds   to  aid  in  building  an   elec- 
lilway    from    Jonesboro    to    Johnson    City,    a    distance    of    about    8 
The   cost   of  the   proposed   railway  is  estimated   at   about   $40,000. 
^TIN,    TEX. — At    an   election    held   recently   the   citizens   voted   to 
the  contrict  with  William  D.  Johnson,  of  Hartford,  Conn.,  to  build 
-  across  the  Colorado  River  in  Austin.  The  cost  of  the  dam  includ- 

wer  house  is  $1,600,000,  to  be  paid  in  twenty-five  instalments. 
'^.ATL'R,    TEX. — The    electric-light    plant    and    water    works    system 
If    Decatur    Light    &    Water    Company,    was    destroyed  ,by    fire    on 
2. 

''..STON,    TEX. — The    Greater    Houston    Suburban    Corporation    is 
•ed  to  have  awarded  a  contract  to  the  J.  M.  Winfrey  Engineering 
iny,  of  Houston,  Tex.,  to  install   an   electric-light  plant. 
TSBURG,    TEX.— The    City    Council    has    granted    F.    E.    Prince, 
r  of  the  Pittsburg  and  Longview  box  factories,  a  fifty-year  electric- 
(hl  franchise  and  a  contract  for  lighting  the  streets  of  the  city.    Work 
ill  begin  at  once   on  construction   of  the   new   electric-light  plant. 
S.\N   ANTONIO,   TEX.— The   San   Antonio   Traction   Company   is  re- 
lodeling  and  making  improvements  to  its   power  plant  in   San   Antonio. 
STOCKD.\LE,  TEX.— The  Stockdale  Cottonseed  Oil   Mill  Company,  it 
I  reported,  is  contemplating  the  installation   of  an  electric-light  plant. 
TROUP,   TEX.— The   Troup   Gin,   Mill    &    Light   Company,   which    has 
■cently  built  a   cotton   mill   in   Troup,   is   reported   to    have   taken    over 
>  local  electric-light  plant. 
NORFOLK,  VA.— The  Bureau  of  Yards  and  Docks,  Nav>-  Department, 


Washington,  D.  C,  has  recently  awarded  the  Westinghousc  Electric  & 
Manufacturing  Company  a  contract  for  furnishing  and  installing  com- 
plete electric  equipment  consisting  of  motors  and  control  apparatus  for 
two  large  electrically  operated  pumps,  for  Dry  Dock  No.  2,  at  the  United 
SL-ites  Navy  Yard.  Noifolk,  Va.  There  will  be  two  centrifugal  pirmps. 
each  having  a  discharge  opening  of  42  in.  in  diameter,  and  each  driven 
by  a  Westinghousc  300-hp  type  HF  induction  motor.  A  smaller  pump 
will  also  be  installed,  driven  by  a  65-hp  type  CCL  induction  motor  and  a 
small  bilge  pump  with  a  3-hp  motor.  The  pumps  are  being  built  by  R.  D. 
Wood  Company,  of  Philadelphia,  Pa. 

ELLENSBURG,  WASH.- The  city  is  reported  to  have  voted  to  issue 
$110,000  in  bonds  for  improvements  to  the  municipal  electric-light  plant 
and  bonds  to  the  amount  of  $100,000  for  construction  of  water  worlds 
system. 

LOON  LAKE,  WASH.— A  proposition  has  been  submitted  to  Gerhke 
&  Sons,  proprietors  of  the  planing  mill,  to  finance  the  installation  of 
an   electric  light   plant   in   connection   with  their  mill. 

TACOMA,  WASH. — The  Westinghouse  Electric  &  Manufacturing 
Company,  of  Pittsburgh,  Pa.,  has  secured  the  contract  for  entire  switch- 
board and  auxiliary  apparatus  for  power  house,  substations  and  trans- 
mission line  of  the  hydroelectric  power  plant  on  the  Nisqually  River  be- 
ing erected  by  the  city  of  Tacoraa.  The  amount  involved  in  the  contract 
is  about  $85,000. 

WASHOUGAL,  WASH. — Application,  it  is  reported,  has  been  made 
by  Samuel  Sampson  for  a  franchise  to  erect  a  high  tension  transmis- 
sion line  through   Washougal  on  to  Vancouver,  a  distance  of  60  miles. 

MASONTOWN,  W.  VA.— H.  C.  Greer,  president  of  the  Preston 
County  Coke  Company,  of  Cascade,  Va.,  is  reported  to  have  been  granted 
a  franchise  to  install  a  street-lighting  system  and  to  supply  electricity 
generated  at  the  company's  plant  at  Cascade  in  Masontown. 

SISTERVILLE,  W.  VA.— The  Sisterville  Electric  Light  &  Power 
Company  has  placed  an  order  with  the  Mesta  Machine  Company,  of 
Pittsburgh,  Pa.,  for  one  20-in.  by  24-in.  twin-tandem,  horizontal,  double- 
acting,  four-cycle  gas  engine.  The  engine  will  operate  with  natural  gas 
and  is  rated  at  1000  hp,  being  arranged  for  direct  connection  to  a  650- 
kw,  60-cycIe,  2300-voIt  generator. 

APPLETON,  WIS.— Plans  are  being  considered  by  the  Wisconsin 
Traction,  Light,  Heat  &  Power  Company  for  the  construction  of  a  new 
plant  at  the  Gardner  dam,  near  Antigo.  Electricity  generated  at  the 
plant  will  be  transmitted  to  Appleton. 

E.\U  CL/MRE,  WIS. — Changes  are  being  made  in  the  transmission 
line  of  the  Chippewa  Valley  Railway,  Light  &  Power  Company  connecting 
with  Red  Wing,  which  will  increase  the  voltage  from  33,000  to  66,000. 
The  line  is  being  extended  from  Red  Wing  to  Lake  City. 

MAZOMANIE,  WIS. — Tt  is  reported  that  the  contract  for  the  in- 
stallation of  an  electric-light  plant  in  ^lazomanie  has  been  awarded  to 
the  Ft.  Wayne  Electric  Works,  Ft.   Wayne,  Ind.,  for  $4,715. 

MELLEN,  WIS. — Work  has  begun  on  the  construction  of  a  power 
plant  in  Mellen  for  the  Ashland  Light,  Power  &  Street  Railway  Com- 
pany, which  is  to  supply  power  to  the  plants  at  White  River,  Ironwood, 
Ashland,  Bessemer  and  Hurley. 

PLYMOUTH,  WIS.— The  Water  and  Light  Commission  has  decided 
to  engage  Thomas  S.  Watson,  of  Milwaukee,  Wis.,  consulting  engineer, 
to  prepare  plans  and  specifications  for  a  new  municipal  electric-light 
plant  in   Plymouth. 

PRINCE  RUPERT,  B.  C,  CAN.— At  an  election  held  Sept.  6  the 
by-law  appropriating  $550,000  for  an  electric-light  plant  and  water-works 
system  in  Prince  Rupert  was  carried. 

VANCOUVER,  B.  C,  CAN.— The  British  Columbia  Electric  Railway 
Company,  Ltd.,  has  awarded  the  contract  for  extension  of  its  auxiliary 
steam-power  plant  to  C.  C.  Moore  &  Company,  of  Seattle,  Wash.  The 
equipment  will  include  four  Babcock  &  Wilcox  boilers,  of  500  hp  each, 
one  200-kw  -Allis-Chalmers  turbo-generator,  condensers,  piping,  etc.  The 
output  of  the  plant  will  be  increased  to  12,000  hp.  The  cost  of  the 
work  is  estimated  at  about  $250,000. 

TORONTO,  ONT.,  CAN.— The  city  of  Toronto  has  filed  plans  for  the 
erection  of  steel  towers  to  carry  a  13,200-volt  transmission  line  across 
the  eastern,  the  old  western  and  the  new  channels  entering  Toronto 
Harbor  with  the  Department  of  Public  Works  at   Ottawa,  Ont. 

SASKATOON,  SASK.,  CAN.— By-laws  appropriating  $863,000  for 
various  civic  improvements,  including  a  new  electric-light  and  power 
plant,  a  large  intercepting  sewer  and  disposal  plant,  a  water-filtration 
plant  and  several   other  projects,  have  been   passed  by  the  Council. 

OAXACA,  MEX. — Lie.  Jose  Vasconcelos,  of  Mexico  City,  is  reported 
to  have  applied  for  a  concession  to  erect  an  electric  light  and  power 
system  in  this  state.  It  is  proposed  to  supply  electricity  for  lamps  and 
motors   to   towns   and   mining   properties   in   this    district. 


New  Industrial  Companies. 

THE  CONSOLIDATED  ENGINEERING  COMPANY  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Delaware  with 
a  capital  stock  of  $50,000.  The  incorporators  are:  .Mbert  F.  Polk,  of 
Georgetown,  Del.-,  F.  Marion  Hall,  Edwin  W.  Wells  and  Charles  A. 
Cummins,  all  of  Baltimore,  Md. 
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THE  CRONK-SALTER  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  II.  Taylor  Cronk,  25 
West  Eleventh  Street;  A.  Plafford  Cronk,  25  West  Eleventh  Street. 
and  Jasper  C.  Salter,  of  26  Broadway,  all  of  New  York,  N.  Y.  The 
company  proposes  to  acquire  and  develop   patents. 

THE  ELECTRICAL  SHOW  ASSOCIATION  OF  UTAH,  of  Salt 
Lake  City,  Utah,  has  filed  articles  of  incorporation  with  a  capital 
stock  of  $5,000.  The  company  proposes  to  engage  in  electrical  shows, 
general  entertainment  business,  general  electrical  business,  to  deal  in 
electrical  supplies  and  to  engage  in  the  handling  of  electrical  signs,  etc. 
The  officers  are:  13.  W.  Mcndcnhall,  president:  C.  B.  Hawley,  vice- 
president;    R.    J.    Dinwoody,    secretary,   and    William    Kennedy,    treasurer. 

THE  FURST  CONCRETE  SCOW  CONSTRUCTION  CO.MPANY, 
of  Baltimore,  Md.,  has  been  incorporated  with  a  capital  stock  of  $100,- 
000.  The  company  proposes  to  carry  on  a  reenforced  construction  busi- 
ness and  to  manufacture  telegraph  poles  and  other  articles;  also  the  con- 
struction of  scows,  barges  and  other  vessels.  The  officers  are:  Frank 
A.  Furst,  president;  Michael  T.  Homer,  vice  president,  and  Joseph 
J.    Hock,    secretary    and    manager. 

THE  MIDLAND  ELECTRICAL  &  MANUFACTURING  COMPANY, 
of  Chicago,  111.,  has  been  incorporated  by  Andrew  Engstrom,  Arthur 
O.  Carlson  and  Frederick  Deiser.  The  company  is  capitalized  at  $50,000 
:ind   proposes  to  manufacture   mechanical   devices. 

THE  NEW  PROCESS  LIGHTING  &  HEATING  COMPANY,  of 
La  Porte,  Ind.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $50,000.  The  company  proposes  to  manufacture  a  new  heating  and 
lighting  device. 

THE  NORTHOLL  ENGINEERING  &  CONSTRUCTION  COM- 
PANY,  of  Vancouver,  B.  C,  Can.,  has  filed  articles  of  incorporation 
with   a   capital   stock    of  $100,000. 

THE  OVERLAND  ROCHESTER  COMPANY,  of  Rochester,  N.  Y., 
has  been  granted  a  charter  with  a  capital  stock  of  $30,000  to  manu- 
facture motors,  engines,  etc.  The  incorporators  are:  Edward  D.  Creed, 
121  East  Avenue,  Rochester,  N.  Y. ;  Royal  R.  Scott,  of  Canandaigua. 
N.  Y.,  and  Clifford  F.  Cribb,  228  Field  Street,  i<ochester,  N.  Y. 

THE  PAIGE  ELECTRIC  SIGN  COMPANY,  of  Worcester,  Mass., 
has  been  incorporated  with  a  capital  stock  of  $15,000  by  Lucius  R.  Paige, 
.Michael   J.   Kane  and   George   R.    Stubb. 

THE  PETROLEO  COMPANY,  of  New  York,  N.  Y.,  has  been  incor- 
porated with  a  capital  stock  of  $25,000  by  C.  D.  Morton,  50  Church 
Street;  H.  J.  Brewer,  50  Church  Street,  and  William  H.  Davis,  70 
Broad  Street,  all  of  New  York,  N.  Y.  The  company  proposes  to  manu- 
facture  oil   engines,    machinery,    etc. 

THE  PRECISION  STEEL  BALL  COMPANY,  of  Syracuse,  N.  Y., 
has  been  incorporated  by  ."Mexander  T.  Brown,  Willard  C.  Lipe  and 
William  C.  Sharrer,  all  of  Syracuse,  N.  Y.  The  company  is  capitalized 
at  $100,000  and  proposes  to  manufacture  balls,  bearings,  etc. 

THE  RIDGEFIELD  ENGINEERING  WORKS,  of  RTdgefield  Park, 
N.  J.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $125,000 
for  the  purpose  of  manufacturing  engines,  motors,  machinery,  etc.  The 
incorporators  are:  Robert  Burns,  Jr..  of  Ridgefield  Park,  N.  J.;  Samuel 
J.  Katzberg  and  Daniel  W.  Steele,  Jr.,  both  of  170  Broadway  New 
York,   N.   Y. 

THE  WESTINGHOUSE  GEAR  &  DYNAMOMETER  COMPANY,  of 
Pittsburgh,  Pa.,  has  been  granted  a  charter  with  a  capital  of  $5,000.  The 
directors  are:  Miles  H.  England,  249  Forty-third  Street,  Pittsburgh,  Pa.  ■ 
Alexander  Black,  and  Walter  E.  Galbreath.  of  Pittsburgh.  Pa. 


New  Incorporations. 

LITTLE  ROCK,  ARK,— The  Stuttgart  &  Southern  Railway  Company 
has  been  incorporated  with  a  capital  stock  of  $300,000  to  build  an 
electric  railway  from  Stuttgart  through  Arkansas  County  to  a  point 
on  Bayou  Meto,  a  distance  of  25  miles.  The  incorporators  are:  J.  I. 
Porter,  John  L.  Ingram,  Phillip  Reinsch,  Elliott  Tallman,  J.  W.  Under- 
wood,   L.    E.   Morphew   and   George  .C.   Lewis. 

SAN  FRANCISCO,  CAL.— The  Placer  Electric  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $2,000,000  bv  R.  H.  Borland, 
F.  W.  Nightingill,  R.  T.  Harding,  N.  C.  Butler  and  I.  Lindemann. 

SAN  FRANCISCO,  CAL.— The  West  Sacramento  Electric  Company 
has  been  granted  a  charter  with  a  capital  stock  of  $100,000.  The  incor- 
porators are:  B.  P.  Lilienthal,  H.  W.  Furlong,  W.  Herlitz,  T.  T.  C. 
Gregory  and  C.  J.  Goodell. 

SAN  JOSE,  CAL— The  San  Jose  Terminal  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $2,500,000  by  H.  H.  McClos- 
key,  John  A.  Mehling  and  Hugh  Center.  The  company  proposes  to  con- 
struct an  electric  railway  from  San  Jose  to  Alviso,  a  distance  of  about 
S  miles. 

BRIDGEPORT,  CONN.-The  Shelton  &  Bridgeport  Traction  Com- 
pany has  been  incorporated  by  O.  G.  Beard,  Jr.,  L.  E.  Moulthrop 
and  B.  N.  Beard.  The  company  proposes  to  build  an  electric  railway  to 
connect  Shelton,  Huntington  Centre,  Trumbull  and  Bridgeport. 

WAYCROSS,  GA.— The  Waycross  Street  &  Suburban  Railway  Com- 
pany has  been  granted  a  charter  with  a  capital  stock  of  $150,000.  The 
company    proposes    to    build    an    electric    railway,    30    miles    in    length,    to 


connect  Hebardville,  Deenwood,  Winona  Park,  Blackshear,  Waresbov. 
and  Waycross.  The  incorporators  are:  L.  J.  Cooper,  George  \V.  De,iii 
.\.    M.    Knight  and  J.   M.  Co.x,   all    of   Waycross. 

BEECHER,  ILL.— The  Beecher  Electric  Light  &  Power  Compaii 
has  been  granted  a  charter  with  a  capital  stock  of  $6,000.  The  oflicei 
are:  Herman  Ruge,  president;  Thomas  Clark,  vice-president;  Willian 
J.   Henze,   secretary  and   George   Batternian,    treasurer. 

CHICAGO,  ILL. — .\rticles  of  incorporation  have  been  filed  for  th 
Chicago  Suburban  Traction  Company  with  a  capital  stock  of  $25,000  1j 
Louis  J.  Behin,  H.  Morton  Taylor  and  Frank  R.  Utely.  The  compan 
proposes  to  build  an  interurban  railway  from  Chicago. 

CHICAGO,  ILL. — Articles  of  incorporation  have  been  filed  for  tli 
Public  Service  Company  of  Northern  Illinois  with  a  capital  stock  0 
$1,000  by  Harry  J.  Danbaugh,  Cyrus  H.  Adams,  Jr.,  and  George  t 
Madison.  The  company  proposes  to  operate  a  heat,  light  and  powi 
plant. 

HENRY,  ILL.— The  Kewanee,  Bradford  &  Henry  Interurban  RaiKv;i 
Company  has  been  incorporated  with  a  capital  stock  of  $5,000  to  build  a 
electric  railway  to  connect  Bradford,  Henry  and  Kewanee.  The  inco 
porators  are:  John  P.  Code,  of  Bradford;  John  P.  Brady,  of  Kewam. 
Howard  G.  Stoner,  of  Henry;  William  H.  Haines  and  Daniel  J.  Phcm 
of  Peoria. 

QUINCY,  ILL.— The  Quincy  &  Western  Illinois  Electric  Railway  Con 
pany  has  been  incorporated  with  a  capital  stock  of  $5,000  by  W.  ' 
Duker,  H.  F.  Dayton,  J.  P.  Wall,  William  S.  Govert  and  S.  B.  Men 
gomery,  all  of  Quincy.  The  company  proposes  to  build  an  electric  rai 
way  from  Niota  to  Quincy,  a  distance  of  75  miles. 

EVANSVILLE,  IND.— The  People's  Telephone  Company  has  bei 
incorporated  with  a  capital  stock  of  $10,000  to  build  and  operate 
telephone  system  in  the  counties  of  Vanderburg,  Pasey  and  Gibsu 
The  incorporators  are  J.  M.   Lewis,  William  R.   Hoods,  G.  L.  Pierce. 

OFFERLE,  KAN. — Articles  of  incorporation  have  been  filed  for  tl 
Peoples  Co-operative  Telephone   Company  with  a  capital  stock  of  $10,00 

HICKMAN,  KY.— The  Southwestern  Kentucky  Electric  Railw.i 
Light  '&  Power  Company  has  filed  articles  of  incorporation  under  tt 
laws  of  the  State  of  Delaware  to  build  an  electric  railway  from  Paduc: 
to  Hickman,  Ky.,  via  Mayfield,  Fulton  and  Union  City,  Tenn.,  or  fro 
Paducah  through  the  north  of  Ballard  County,  following  the  Miss 
sippi  River.  The  oflrcers  are:  H.  C.  Rhodes,  of  Paducah,  presides 
John   D.    Smith,   secretary   and    R.   H.    Scott,   treasurer. 

MELDER,  LA.— The  Melder-Forest  Hill  Telephone  Company  has  be. 
incorporated   with  a  capital   stock  of  $10,000. 

PHILLIPS,    MAINE.— The  Phillips   Electric   Light   &  Power  Compa 
has    been    incorporated    with    a    capital    stock    of    $10,000   by   Herbert 
Berry,    of   Yarmouth,    Maine;    Newell    P.    Noble,    of    Phillips,    Maine,  a 
Elliott  C.  Dill,  of  Hallowell,  Maine. 

FORMAN,  N  D.— The  Forman,  Rutland  &  Havana  Telephone  Co 
pany  has  been  chartered  with  a  capital  stock  of  $10,000  by  John  Powe 
of  Havana:   A.   E.   Land  and   H.   O.  Gardner,  both  of  Forman,  N.  D. 


Versonal. 


MR.  J.  C.  LAIVLER  has  been  appointed  manager  of  the  Walsenbi 
Light,  Power  &  Ice  Company,  Walsenburg,  Col. 

MR.  SETH  H.  DYER  has  been  appointed  electrical  engineer  of  1 
Hidalgo   Cement   Works,   Matehuala,   San  Luis  Potosi,  Mexico. 

MR.  M.  C.  MILLER,  assistant  to  President  Call  of  the  Allis-Chalmi 
Company,  has  been  given  general  oversight  of  the  publicity  work  of  tl 
company. 

MR.  E.  F.  BAKER,  general  manager  of  the  hydroelectric  plant 
York  Haven,  has  resigned  his  position  and  will  be  succeeded  for  ' 
present  by  Assistant  Manager  W.  J.  Hunker. 

MR.    CHARLES    H.    CLARE,   formerly   chief   engineer   of   the  Stor: 
Battery   Lighting  Company,   Chicago,  has  joined  the  staff  of  the  Triun 
Electric    Company   and    will    be  attached   to    its    New    York   office  in 
capacity   of   sales   engineer. 

MR.  F.  W.  WEBSTER,  manager  of  the  Fresno  and  Stockton  (C: 
electric  railways,  of  the  Southern  Pacific  Railroad  Company,  has  b- 
appointed  manager  of  the  Visalia  electric  railway,  Visalia,  Cal.,  in  ai 
tion   to   his  present   duties. 

MR.  H.  H.  HIGBIE,  until  recently  of  the  electrical  engineering 
partment  of  the  University  of  Michigan,  has  joined  the  faculty  of  W' 
worth  Institute,  a  new  trade  school  in  Boston,  a  part  of  the  work 
which  will  be  to  give  training  in  electrical  work. 

MR.  J.  W.  GARDNER,  manager  of  the  power  and  electrical  dep  • 
ment  of  the  Allis-Chalmers  Company  at  West  Allis,  Wis.,  was  fornii  ' 
district  manager  for  that  company  in  Chicago.  Mr,  Gardner's  e-  ■ 
neering  training  stands  him  in  good  stead  in  the  management  of  ' 
important  department  in   the  home   oflice. 

MR.  M.  H.  GREGG  has  been  appointed  manager  of  the  Central  OakI  1 
Light  &  Power  Company,  of  Oakland,  Cal.  Mr.  Gregg  is  a  graduate  of  ^ 
engineering  department  of  the   University   of  Michigan,  and   for  the 
five  years  has  been  connected  with  the  power  contract  department  of'^ 
Southern  California  Edison  Company,  Los  .^ngeles,  Cal. 
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\1R.  FKliDl-RiCK  I  OX  SCHLEGELL  is  now  district  manager  in 
ricago  for  the  AUisChalmers  Company,  his  territory  embracing  Chi- 
i:p  and  St.  Louis.  Mr.  von  Schlegell  has  been  connected  with  the 
licago  office  of  the  company  for  several  years  and  before  that  was 
rployrd  in  the  railroad  and  gas-engine  department  of  Fairbanks,  Morse 
sCoinpany. 

MR.  If.  £.  PL^YTER,  who  has  been  with  the  .Mayl.old  Water  & 
l:ht  Company  for  more  than  ten  years  as  resident  engineer  and  has 
U  charge  of  >evcial  engineering  propositions  in  the  South  while  with 
fi  company,  iias  resigned  and  will  on  Oct.  1  enter  the  sen-ice  of  the 
5  Louis  Smelting  &  Refining  Company  as  engineer  of  the  Collinsville 
i.rki,  at   Collinsville,   III. 

•IR,  .1LL.4N  B.  FIELD,  prominently  connected  with  the  engineering 
(;iartinent  of  the  Westinghouse  Electric  &  Manufacturing  Company, 
•  ei  from  New  York  Sept.  9  on  the  ilinncionka  for  an  extended 
lines*  and  pleasure  trip  to  Europe,  accompanied  by  his  bride.  His 
image  to  Miss  Virginia  W.  Pearne  of  Cincinnati,  took  place  at 
'     •>  nrove.  N.  J  .  on   Sept.  S. 

■lARRY    B.    KIRKI.AND.    vice-president    of    the    .•\nierican    Con- 

'   nufacturing    Company,    Pittsburgh.    Pa.,    was    married    Sept.    14 

Emily    Roberts   Houghton,   daughter  of    Dr.   and   Mrs.    Owen   E. 

n.  Brooklyn,  N.  Y.     The  ceremony  took  place  at  the  home  of  the 

MSter,    Mrs.    Girard    B.    Townsend,    Montclair,    N.    J.      .\fter    a 

-  trip  of  several  weeks,  the  happy  couple  will  make  their  home  in 

jh. 

iilLLIAM  J.  HAGENAH,  formerly  chief  statistician  of  the 
-in  Railroad  Commission,  has  opened  an  office  in  the  First 
1  Bank  Building,  Chicago,  as  3  public-utility  statistician.  Mr. 
:i  was  retained  by  the  city  of  Chicago  in  recent  investigations 
phone  rates  and  gas  rates,  and  is  now  making  a  report  on  rates 
vice  for  the  Union  Electric  Light  &  Power  Company,  of  St. 
tnd  is  also  investigating  the  gas  situation  in  Des  Moines  for  the 
•npany. 

CHARLES  H.  JUMPER,  chemical  engineer  of  Arthur  D.   Little. 

rmisis    and    Engineers,    Boston,    Mass.,    will    act    as    assistant    to 

T.    Randall    in    the    centralized    testing    department    which    has 

been    organized    under    Mr.    Randall's    direction    by    the    above- 

icd    concern.     Mr.    Jumper    has   had    several    years*    experience    in 

''     the  chemical  and   engineering  divisions  in  the  company   from   which 

l^is  detailed.     This  was  preceded  by  service  in   the   testing  departments 

"•He  Pennsylvania  and  Union  Pacific  railroads. 

inUAKD    E.   BACKUS,   of   Chicago,    until    recently    sales    engi- 

■  ihe  United  States  Klectric  Company,  has  been  appointed  super- 
-t   of   telegraph   for    the    El    Paso   &    Southwestern   Railroad    Com- 

•<h  headquarters  at  El  Paso,  Tex.,  succeeding  Mr.  H.  VV.  Cut- 
'■^igned.  Mr.  Backus  will  have  direct  charge  of  the  operation 
;  ntenance  of  telegraph  and  telephone  lines  and  block  signals, 
experienced    in    telegraph    and    telephone    operation,    having    been 

J  with  the  Western  Union,  American  Telephone  &  Telegraph 
■^   York  &  New  Jersey  Telephone  companies. 

'OHS'  7.  BEGGS  is  the  subject  01  the  following  personal  tribute 
■.e    author    in    Mr.    W.    L.    Waters*    recent    book    on    commercial 

design:  "For  twenty-five  years  in  active  touch  with  the  elec- 
"gineering  industry,  as  a  manufacturer  or  as  an  organizer  and 
'  of  public-service  corporations,  obtaining  his  engineering  and 
rial  knowledge  through  hard  personal  experience,  Mr.  Beggs  was 
ncntly  fitted  to  guide  and  encourage  the  youthful  engineer. 
illy  improving  and  rendering  commercially  practicable  much  of 
iratus  used  in   connection   with   electric   lighting  or  railway  inter- 

■  i  doing  this  with  the  purpose  of  obtaining  result^,  rather  than 
J  accorded  credit  or  public  recognition,  he  was  one  of  the  first 
■■e  that  the  engineer  was  destined  to  become  the  dominant  factor 

engineering  corporations.  Giving  his  young  engineers  a  free 
all  branches  of  commercial  and  engineering  work,  only  guid- 
checking  them  where  necessary-,   he   developed   organizations  and 

a  way   which,  while  it  made   the   men   his   grateful   and   enthusi- 

linirers,    established    his    reputation    as    one    of    the    foremost    or- 

in  the  engineering   industry   and   left  his  mark   nn    the   methods 

iratus   of  today." 


Obituary. 


i.EMUEL  R.  HOPTOX.  of  the  firm  of  Enos  &  Company.  New 
^  >  died  at  Garrison-on-the-Hudson  on  Sept.  5.  at  the  age  of  thirty- 
"n  years.  He  was  a  graduate  of  the  Sheffield  Scientific  School 
O.Yale  University  and  had  served  as  manager  of  the  New  York  Sec- 
t*  of  the  Illuminatir.g  Engineering  Society,  in  which  he  took  a  deep 
•rjrest,  having  contributed  much  of  value  to  the  discussions  relating  to 
»'nir  electric-lighting  fixtures. 

'R.  OL,N  A.  STRANAHAN,  formerly  general  sales  manager  of  the 
•^s-Cbalmers  Company,  died  suddenly  on  Sept.  8  in  New  York  while 
Jf,»  dentist's  chair  undergoing  an  operation  for  an  abscessed  tooth. 
Tj  burial  took  place  at  Litchfield,  Ohio.  Mr.  Stanahan  was  connected 
fHfive  years  with  the  British  Westinghouse  Company.  He  joined  the 
•  s-fTialmers  Company  as  manaeer  of  the  power  department  and  was 
R'iral  sales  manager  from  Tanuarv.  1905,  to  No\ember,  1906. 
Jr.  WILLIAM  DICKEXSOX.  an  electrician  employed  at  the  General 
"•-.Inc  Works,  Lynn,  Mass.,  died  in  that  city,  Sept.  11,  aged  seventy 
He  was  electrician  on  the  Great   Eastern   when   the  first   .\tlantic 


cable  was  laid  in  1866.  He  was  born  in  Hull,  England,  and  has  been 
employed  in  the  pattern  department  at  the  Lynn  shops  for  ten  years.  He 
is  survived  by  three  sons  and  two  daughters.  He  was  a  member  of  the 
Masonic  order  in  England. 

MR.  J.iCOB  H.  EyAXS.  secretary  of  the  Edison  Electric  Illuminating 
Company  of  Brooklyn,  died  suddenly  at  his  Brooklyn  home  on  Sept.  2. 
The  deceased  was  in  the  employ  of  the  Brooklyn  company  for  thirteen 
years,  first  as  auditor  and  later  as  secretary.  The  loss  of  his  wife,  a  cousin 
of  Mr.  A.  N.  Brady,  two  years  ago  was  a  severe  blow  to  Mr.  Evans  from 
which  he  never  recovered.  Mr.  Evans  at  the  time  of  his  death  was  also 
secretary  of  the  Kings  County  Electric  Light  &  Power  Company  and 
secretary  and  director  of  the  Amsterdam  Electric  Light,  Heat  &  Power 
Company.  He  is  survived  by  three  sisters.  The  interment  was  at  Cin- 
cinnati, Ohio,  Sept.  5. 


Trade  Publications. 


ELECTRIC  GLASSW.AUE.— The  Phoenix  Glass  Company.  New  York 
and  Pittsburgh,  has  issued  a  leaflet  on  its  new  laurel-leaf  globes,  stalac- 
tites, balls  and  bowls  and  another  on  its  Sheffield  ribbed  ball  globes. 
The  latter  are  made  with  recular  curved  lip  collar  to  fit  any  fixture 
having  a  standard  3J4  in.  holder.  The  glassware  gives  a  delightful  mel- 
low light  of  strong  illuminating  value,  the  manufacturer  claiming  that 
very  little  is  absorbed. 

MOTOR  DRIVE  FOR  THE  PRINTING  AND  ALLIED  TRADES.— 
Bulletin  No.  4869,  just  issued  by  the  General  Electric  Company,  is  an 
attiactive  publication  devoted  to  motor  drive  for  the  printing  and  allied 
trades.  The  publication  illustrates  motors  and  the  necessary  controllers, 
for  both  direct-current  and  alternating-current  circuits,  and  applicable  to 
job  and  cylinder  presses  of  all  sizes  and  kinds  and  to  stitching,  perforat- 
ing cutting,  numbering,   folding  and   punching  machines. 

CLOTH  PINIONS. — The  General  Electric  Company  has  just  issued 
Bulletin  No.  4878,  which  is  devoted  to  cloth  pinions.  This  remarkable 
and  somewhat  radical  form  of  machine  element  is  offered  for  a  wide. 
variety  of  applications  in  mechanical  transmission  of  power  where,  because 
of  noise  or  for  other  reasons,  the  meshing  of  metallic  pinions  with 
metallic  gears  is  impracticable  or  undesirable.  The  advantages  claimed 
for  these  pinions  are  great  tooth  strength,  noiseless  operation,  freedom 
from  damage  by  exposure  to  dampness,  dryness  or  temperature  changes, 
elasticity  of  teeth,  self-lubrication  and  long  life.  These  pinions  are 
made  in  various  styles  and  sizes,  which  are  illustrated  in  the  publica- 
tion. 

BUSINESS  NOTES. 


THE  WALPOLE  RUBBER  COMPANY.  Waipole.  Mass.,  has  added 
to  its  present  power  plant  equipment  a  750-kw  Westinghouse  generator 
set  and  several  boilers,  necessitating  the  erection  of  a  new  brick  stack 
150   ft.   high. 

THE  COLUMBIA  INCANDESCENT  LAMl'  COMPANY.  St.  Louis, 
Mo.,  has  moved  from  its  long-established  location  at  2115  Locust  Street 
to  the  Equitable  Building.  Suite  507.  tiuis  bringing  the  company  into 
the  main  business  district  of   St.   Louis. 

MR.  BENJAMIN  T.  DELAFTELD,  who  formerly  represented  the 
Lunkenheimer  Company  for  a  number  of  years  in  the  St.  Louis  and 
Kansas  City  territory,  has  become  connected  with  the  Best  Manufac- 
turing Company,  o."  Piiisbursh,  Pa.,  to  handle  its  line  of  valves,  fit- 
tings, flanges,  pipe  bends,  fabricated  pipe  and  other  power-plant  material 
in  the  same  territory.     He  will  make  his  headquarters  in  Kansas  City. 

THE  GOULDS  MANUFACTURING  COMPANY,  Seneca  Falls.  N.  V., 
will  open  in  November  a  new  branch  house  at  Ohio  and  Franklin  Streets. 
Chicago,  HI.,  to  handle  its  business  in  the  Middle  Western  territory, 
including  the  States  of  Indiana,  Illinois,  Michigan,  Wisconsin.  Minnesota 
and  Iowa.  This  house  will  take  over  the  entire  business  of  ihe  present 
"Goulds  Company,"  with  the  exception  of  its  line  of  centrifugal  pumps, 
and  will  exploit  the  new  line  of  volute  centrifugal  pumps  made  in  its 
.Seneca  Falls  factory,  together  with  the  company's  complete  line,  which 
includes  hand  lift  pumps,  force  pumps,  windmill  pumps  of  all  tj'pes,  spray 
pumps,  both  hand  and  power,  '"Triplex"  power  pumps,  rotary  pumps, 
centrifugal  pumps,  air  compressors,  vacuum  pumps,  working  heads,  etc. — 
in   fact  all  types  of  pumping  equipment  for  every  service. 

INSULATING  MATERIAL.— The  following  communication  has  been 
received  from  the  Hemming  Manufacturing  Company,  Garfield,  N.  )..  re- 
ferring to  an  item  which  appeared  in  this  co'.umn  in  the  issue  of  Sept. 
2  relating  to  the  use  of  the  trade  name  "Gummon":  "The  material 
manufact'.irtd  by  the  Hemming  Manufacturing  Company  under  the  name 
of  'Gummon'  is  the  invention  of  Emil  Hemming,  being  an  improve- 
ment based  en  the  original  invention  of  Robert  Miiller.  United  States 
Patent  Sr..  869,321,  originally  granted  to  Robert  Miiller,  and  covering 
this  iiivcntior.  is  now  the  property  of  this  company,  having  been  pur- 
chased from  parties  in  Munich  acting  on  behalf  of  the  orginal  owners, 
the  majority  of  whom  were  directors  of  the  Isolatoren  Werke.  'ITie 
trade  mark,  'Gummon,'  No.  78,633,  has  been  duly  registered  by  the 
United  Siafes  Patent  Oflfice  and  is  the  exclusive  property  of  this  com- 
pany. The  Hemming  Manufacturing  Company  is,  therefore,  manufac- 
turing only  under  processes  covered  by  its  own  patents  and  exclusive 
contracts.  We  must  ask  that  you  accord  this  communication  the  same 
publicity  as  you  have  given  the  statement  of  the  Isolatoren  Werke.'* 
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UNITED   STATES  PATENTS  ISSUED   SEl'T.   5,    1911. 

[Prepared  by  Robert  Starr  AUyn,  16  Exchange  Place,  New  Vork.] 

1.002,222.  TELEPHONE  SYSTEM;  H.  F.  Clausen,  Chicago,  111.  App. 
tiled  July  18,  1903.  Common  battery;  metallic  circuit;  omits  relays 
in  the  cord  circuits. 

1.002.232.  ALARM  FOR  CASH-BOXES;  W.  E.  Dawson  and  R.  Mc- 
Alpine.  Detroit,  Mich.  App.  filed  Sept.  11,  1908.  For  telephone  pay 
stations.  .\n  alarm  circuit  wire  is  associated  with  the  usual  cord. 
Cutting   the   cord  or  tampering   with   the   money  box  gives  an   alarm. 

1.002.233.  ELECTRODVNA.VtIC  BRAKE  FOR  ALTERNATING-CUR- 
RENT MOTORS;  W.  N.  Dickinson,  Jr.,  Brooklyn,  N.  Y.  App. 
filed  Dec.  20,  1905.  Elevator  system.  Alternating-current  motor 
drives  direct-current  generator  and  thus  supplies  direct  current  to 
the   stator    windings    of   the    induction    motor. 

1.002.238.  TELEPHONE  ATTACHMENT;  G.  A.  Duryee,  New  York, 
N.  Y'.  .App.  filed  May  13,  1908.  A  yielding  mouthpiece  within  a 
casing.  To  permit  the  use  of  the  transmitter  without  the  voice 
being  audible  to  a  person  near  by. 

1.002.239.  TELEPHONE  SYSTEM:  A.  H.  Dyson,  Chicago,  111.  App. 
filed  April  11,  1902.  Trunking  system  with  communicating  con- 
tralized  call  exchanges. 

1,002  240.  TELEPHONE  SYSTEM;  A.  H.  Dyson,  Chicago,  111.  App. 
hied  April  11,  1902.  The  originating  operator  controls  the  opera- 
tion  and   supervises   the    entire   connection. 

1,002,249.  ELECTRICAL  OXIDATION  OF  NITROGEN;  C  Ellis, 
-Montclair,  N.  J.'  App.  filed  June  6,  1911.  A  current  of  oxygen 
and  nitrogen  is  passed  concentrically  in  a  plane  at  right  angles  to 
the  normal  axis  of  an  elongated  arc  and  the  arc  is  deviated  into 
the  path  of  the  gaseous  current. 

1,002  253.  HOT-WATER-BAG  HEATER;  T.  E.  Fogalsang  and  B. 
McCutcheon,  San  Francisco,  Cal.  App.  filed  Oct.  12,  1910.  The 
stopper  carries  a   naked  electrode  inside  the   bag. 

1,002,258.  APPLIANCE  FOR  PRODUCING  ARTICLES  BY  ELEC- 
TRODEPOSITION;  F.  I.  Gibbs,  Birmingham,  Eng.  App  filed 
Aug.  16,  1910.  A  model  formed  of  vitreous  material  with  a  metallic 
deposit-receiving  surface  burned  into  the  glaze. 

1,002  267.  MORSE  TRANSMITTER;  T.  Habermann,  Hemslingen, 
Gern.any.  App.  filed  Jan.  14,  1911.  A  plurality  of  series  of  mova- 
ble electric  contacts  representing  dots  and   dashes. 

1,002  277.  TELEPHONE  SYSTEM;  A.  R.  Kahl,  Rochester,  N.  Y. 
App.  filed  July  16,  1907.  Manual-automatic  exchange.  Effects  by 
a  single   operation  .the  closure   and   subsequent   opening  of  a   circuit. 

'''"'^ii\*-i.r^^\T,HOD  OF  ELECTRIC  PRODUCTION  OF  IRON  AND 
STEEL  AND  OTHER  METALS;  A.  R.  Linblad,  Ludvika,  Sweden. 
-App.  filed  March  6,  1909.  The  terminals  of  one  pole  of  two  phases 
are  connected  to  one  electrode,  while  the  other  terminals  are  con- 
nected  with  thi   furnace   lining. 

1,002336.     INDUCTION-MOTOR-CONTROLLING     APPARATUS-     A 

Sundh    Yonkers,  N.   Y.     App.  filed  Nov.   16,   1905.     Elevator  system; 
a  mechanical  brake  connected  with  the  motor. 

1,002  348.  RAIL-BOND;  W.  H.  Wherry,  East  Cleveland,  Ohio.  App. 
hied  June  14,  1905.  A  continuous  strand  of  conducting  material  is 
wound  into  a  coil  having  superimposed  layers,  each  layer  comprising 
a  plurality  of  turns. 

1,002  383.  DYN.AMO-ELECTRIC  MACHINE;  V.  A.  Flynn,  London, 
Eng.  App.  filed  Nov.  29,  1909.  Continuous-current  generator  with 
magnitude  of  emf  independent  of  speed  and  direction  of  rotation, 
for    train   lighting   and    windmill-operated   plants. 

1,002  388  .METHOD  OF  AND  MEANS  FOR  CONNECTING  TELE- 
?^"^,^  ,-in.^'^^d^^^'.  E-  ^-  ^'^y-  Boston,  Mass.  App.  filed 
Juiy  ou,  19U7.  1  he  conductors  are  arranged  in  groups  of  divisions 
in  rotation  with  respect  to  successive  contacts  to  furnish  a  maximum 
service    with   minimum    apparatus. 

1,002  390.  ANODE  FOR  X-RAY  TUBES;  H.  Green,  Hartford.  Conn. 
App.  filed  March  28,  1908.  A  target  having  a  face  plate  of  platinum 
.and  a  back  plate  of  copper  of  large  mass  and  high  heat  conductivity 
IS   soldered   onto    a   conducting   body. 

1,002444.  ELECTRIC-RESISTANCE  FURNACE;  A.  Peterson  Odda 
Norway.  App.  filed  May  25,  1910.  The  charge  is  forced  horizontal- 
ly inward   between   the   upper  and   lower  electrodes. 

1,002  462.  SUSPENSION  LOOP  FOR  INITIAL  CATHODE  SHEETS; 
E.  L.  Sib  ey,  Bennington,  Vt.  App.  filed  July  29,  1910.  The  sheet 
IS  suspended  from  a  rod  by  sheet-metal  loops  having  lugs  secured 
in  holes  in  the  sheet. 

1,002  481.  FLEXIBLE  CONDUIT;  U.  S.  Armstrong  and  J.  H.  Parker, 
New  Kensington,  Pa.  App.  filed  June  20,  1910.  Non-metallic;  for 
electric  wires.  Has  an  intermediate  helical  layer  consisting  of  alter- 
nating coils  of  flat  and   round   fiber. 

1,002484.  CONTROLLING  DEVICE  FOR  ELECTRIC  MOTORS;  T 
Uarnard.  Toronto,  Canada.  App  filed  March  3,  1910.  For  printing- 
press  control.  Solenoids  operated  by  push  buttons  against  gravity 
for  starting. 

1,002,527.  OIL-COOLED  TRANSFORMER;  O.  Kulka,  Hamburg  Ger- 
many. App.  filed  Sept.  21.  1910.  The  casing  has  an  overflow  pipe 
forming  a  reservoir  to  contain  an  excess  of  oil  and  a  settling  cham- 
ber connecting  with  the  pipe. 

1,002,533.  RESISTANCE  BOX;  L.  A.  DeMavo,  New  York  N  Y 
App.  filed  .March  20.  1909.  For  field  and  marine  engineenng,'  etc! 
Resistance  bars  are  held  by  upper  and  lower  plates  in  a  box. 

1,002.544.  AUTOMATIC  CUT-OUT  FOR  ELECTRIC  CIRCUITS;  E 
S.  Sears.  Chicago,  III.  App.  filed  July  25,  1910.  Two  trolley  wires 
of  a  double-track  railroad  are  normally  fed  in  series,  but  can  be 
connected  in  parallel  in  case  of  a  break. 

1,002,574.  CHAIN  GUIDE  FOR  ELECTRICAL  PULL-SOCKETS;  E 
H.    Freeman,    Trenton,    N.    J.     App.    filed  June   2,    1911.     The   "bell" 


otatable  within  the  .. 
noved    through   the 


is  in  two  parts,  both  slotted,  and  the  ir 
to  permit  the  chain  to  be  inserted  ai 
when  the  socket  cap  is  off. 

1,002,595.  ELECTRIC  SWITCH;  J.  F.  McElroy,  Albany,  N.  Y.  .n 
filed  Nov.  17,  1910.  Blow-out  type  for  electric  cars.  The  s^^ 
blades  are  doubly  insulated. 

1,002,608.     METHOD    OF    TREATING    EMERY    ORE;  F.    T.    1 

Niagara  Falls,  N.  Y.     App.  filed  Nov.   14,  1908.     The  pulverized 

with   enough  carbon   is  heated  in   an  electric  furnace  to  reduce 
silica  only. 

1,002,622.     ARC  LAMP;  J.  A.   Zeigenfuss,  Caney,  Kan.     App.  filed  ^ 
18,    1909.     Electrically    operated    mechanical    device   for    holding 
guiding  the  upper  carbon  and  feeding  it. 

1,002,637.  WATER-HEATING  APPARATUS;  R.  Von  Brockdorff,  I 
lin,  Germany.  App.  filed  Jan.  5,  1911.  An  electrode  is  immti 
in  the  liquid  and  a  non-conducting  tube  surrounds  it  and  is  i 
above  and  below  to   permit  circulation   of  the   liquid. 

1,002.645.  ELECTRODE  FOR  ARC  LAMPS;  W.  T.  Conn.  Lakev, 
Ohio.  App.  filed  April  1,  1909.  Flaming  arcs.  The  main  porl 
are  coated  with  insulating  material  and  a  shell  of  carbon  surro: 
the  insulating  coating. 


molybdenum 

1,002,648. — Relay   Contact. 

1,002,648.  RELAY  CONTACT;  F.  B.  Corey,  Schenectady,  N.  Y. 
filed   Sept.   3,    1909.      The   contact  is  made   of  malleable  molybde 

1,002,658.     METHOD   OF   TREATING   MOLDS    USED   IN  THE 
OF    ELECTROTYPING;    G.    E.    Dunton,    New    York,    N.    Y. 
filed    Nov.    11,    1910.     A    grease-converting    substance    is    mixed 
black  lead  and  applied  to  the  mold  and  then  the  converted  sub? 
is  washed  off. 

1,002.687.  DYNAMIC-BRAKE  CONTROLLER;  C.  T.  Henderson, 
waukee.  Wis.  App.  filed  Sept.  6,  1907.  The  motor  acts  as  a 
rator   with  a  mechanical  brake. 

1.002.711.  SYSTEM  FOR  THE  TRANSMISSION  OF  ELECTR 
ENERGY;  C.  D.  Lanning,  Boston,  Mass.  App.  filed  Aug.  8. 
Relayed  telephony.  Automatically  accomplishes  the  correct  circ 
at  a  repeating  point.  Partial  continuation  of  application  filed 
29,   1901. 

1.002.712.  ELECTROMAGNETIC  DEVICE  FOR  ALTERNA' 
CURRENTS;  C.  D.  Lanning,  Boston,  Mass.  App.  filed  Aug.  2, 
Two-way  telephone  relay. 

1.002.713.  SELECTIVE  SIGNALING  SYSTEM;  O.  M.  Leich,  Ch 
111.  App.  filed  May  3,  1901.  Party-line  telephone;  non-interf' 
uses  alternating  currents  of  different  frequencies. 

1,002,718.  INDUCTION  MOTOR;  E.  Marelli,  Milan,  Italy.  App 
Feb.  19,  1909.  Single-phase.  The  field  has  pole  pieces  with 
partially  concentric  and  partially  eccentric  to  the  armature  so 
provide  tapered   air   gaps. 

1,002,721.     ELECTRIC-ARC  FURNACE  HEATER;  E.  A.  Mathers  • 
York,   N.   Y.     App.   filed  Aug.   9,   1910.     An  arc  and  an  air  bla 
directed  against  material  to  be  welded. 

1,002,735.  AUTOMATIC  TELEGRAPH-KEY  CLOSER;  D.  E. 
and  F.  B.  Hatfield,  La  Jara,  Col.  App.  filed  Oct.  4,  1910. 
closing  key  with  the  switch  arm  above. 

1,002,755.     TROLLEY    PLACER;    W.    D.    Reist,    Williamsville,,  : 
App.  filed  Aug.  26,  1910.     Detail  combination  of  wheel,  beanni  ■ 
diverging   arms. 

1,002.758.  CONTACT  FOR  ELECTRIC-WELDING  MACHINE 
F.  Reitzel,  Charlestown,  R.  I.  App.  filed  Aug.  25,  1908.  F 
tachinj  spouts  to  kettles,  etc.  Contacts  normally  free  fro 
electrodes   engage   the  work  around  the   place   to  be  welded. 

1,002,766.  CONTROLLER  FOR  ELECTRIC  MOTORS;  A.  W.  Sc  ™i» 
and  E.  B.  Wilford,  Riverton,  N.  J.,  and  Merion,  Pa.  App  "I" 
July  10,  1911.  Foot  controller  such  as  used  by  dentists  for  gov  "ng 
the  operations  of  a  dental  engine,  etc. 

1,002.778.     TAXIMETER  CONTROL;  J.   D.   Sulsona,  New  York, 
App.    filed    Dec.    29,    1909.     An    alarm    sounds    while    a    passer  r 
entering    the    cab    and    until    the    controlling    flag   is    thrown    : 
cording. 

1,002,803.  COMPOSITE  TELEGRAPH  AND  TELEPHONE  SYS  ^y 
C.  L.  Bopp,  Meers,  S.  D.  App.  filed  Oct.  17,  1907.  Metall.K-' 
phone    circuit    and    ground    return    for    the    telegraph    with    p.""'" 
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ELEawnCATION  OF  THE  HOOSAC  TUNNEL. 

The  Hoosac  Tunnel,  on  the  line  of  the  Fitchburg  Rail- 
road, was  the  first  great  railway  tunnel  in  the  world,  and 
in  spite  of  the  mighty  engineering  feats  in  the  construction 
of  the  transcontinental  lines  it  still  remains  the  longest 
railway  tunnel  in  this  country,  although  far  surpassed  now 
by  several  of  the  tremendous  tunnels  through  the  Alps. 
Its  length  is.  a  trifle  over  25,000  ft.,  and  as  it  lies  on  the 
through  line  of  the  Boston  &  Maine  system  to  the  West 
the  traffic  is  heavy,  averaging  nearly  100  trains  per  day. 
Its  great  length  has  always  made  it  difficult  of  ventilation 
and,  while  its  history  has  been  marked  by  far  fewer  acci- 
dents than  have  fallen  to  the  lot  of  some  much  shorter  tun- 
nels, passing  through  it  has  always  been  an  unpleasant 
experience  and  a  stalled  train  has  been  a  pretty  serious 
matter.  The  electrification  of  this  tunnel  has  been  proposed 
and  urged  for  some  years  past,  but  nothing  was  done  until 
the  Boston  &  Maine  system  passed  into  the  hands  of  the 
New  York,  New  Haven  &  Hartford  Railroad  a  little  over 
a  year  ago.  One  of  the  first  acts  of  the  new  management 
was  to  order  the  immediate  electrification  of  the  Hoosac 
Tunnel  and  its  approaches.  The  work  has  now  been  car- 
ried out  and  trains  have  been  regularly  operated  by  the 
electrical  equipment  for  the  past  four  months.  The  elec- 
trification has  been  carried  out,  as  will  be  seen  in  the  ac- 
count printed  elsewhere,  by  the  plan  already  well  tried 
on  the  New  York,  New  Haven  &  Hartford  Railroad,  using 
the  single-phase,  alternating-current  system  at  1 1,000  volts 
and  25  cycles,  with  the  catenary  construction  of  overhead 
work,  which  has  been  found  necessary  to  the  success  of 
such  installations. 

The  power  station  is  at  Zylonite,  2  miles  south  of  North 
Adams.  Designed  for  an  ultimate  capacity  of  15,000  kw, 
there  are  at  present  installed  two  3000-kw  turbo-generators 
and  their  boiler  equipment.  This  plant  is  a  well-organized 
modern  generating  station  of  which  the  most  interesting 
features  are  perhaps  the  use  of  forced  draft  under  the 
boilers  and  a  very  ingenious  condensing  system  made  neces- 
sary by  a  somewhat  limited  water  supply.  The  condensing 
water  is  obtained  from  artesian  wells  discharging  into  a 
pond  containing  about  2,250,000  gal.  The  discharge  tunnel 
from  the  condensers  is  continued  underground  from  the 
power-house  walls  to  the  pond  and  thence  by  sheet  piling  to 
its  further  end,  so  that  the  water  before  it  can  gain  en- 
trance to  the  intake  tunnels  has  to  traverse  the  entire  length 
of  the  pond.  In  addition,  two  pumps  with  a  conjoint  capac- 
ity of  10,000  gal.  per  minute  draw  water  from  a  point  in 
the  discharge  tunnel  near  the  pond  and  force  it  through  a 
system  of  pipes  and  spray  nozzles  suspended  above  the 
surface  of  the  water  so  that  it  may  be  thoroughly  cooled 
by  the  air  in  case  of  the  combination  of  hot  weather  and 
increase  of  capacity.     Ordinarily  the  spray  system  is  not 


ELECTRICAL    WORLD 


Vol. 


in  use.  but  as  the  capacity  of  the  plant  is  increased  it  may 
become  a  very  important  adjunct.  The  turbo-generators 
are  three-phase  machines  worked  so  far  as  the  railway  part 
of  the  plant  is  concerned  as  single-phase  generators  and 
rated  at  3000  kw,  single-phase.  The  other  two  phases  are 
used  only  for  operating  motors  and  auxiliary  apparatus. 
The  current  is  generated  at  11,000  volts  and  carried  from 
the  Zylonite  power  station  to  the  switch  house  at  the  tunnel 
over  a  double-circuit  transmission  line  on  steel  towers. 

The  overhead  trolley  system  is  divided  into  twelve  sec- 
tions and  is  in  the  main  of  a  much  simpler  construction 
than  that  familiar  on  the  single-phase  system  near  New 
York.  In  most  instances  the  conductors  are  carried  from 
cross-catenaries  in  the  ordinary  way,  the  earlier  bridge  con- 
struction being  used  at  only  a  few  points.  Outside  the  tun- 
nel there  is  a  double  catenary  support  for  the  working 
conductors,  consisting  of  a  messenger  cable  of  stranded 
steel  carrying,  by  supports  at  every  10  ft.,  a  copper  con- 
ductor wire  leveled  up  by  varying  the  length  of  the  sup- 
ports. Just  below  this  is  the  contact  wire  attached  to  the 
conductor  at  the  center  of  each  space  between  the  hangers 
of  the  former.  In  the  tunnel,  to  secure  better  conductivity, 
the  messenger  cable  is  of  J^-in.  stranded  copper  and  a  com- 
plete double  trolley  wire  is  suspended  over  each  track  as 
security  against  interruption  of  service.  The  messenger 
cable  in  the  tunnel  is  carried  by  suspension  insulators  from 
brackets  which  are  themselves  in  turn  carried  on  secondary 
insulators  resting  on  hangers  fastened  into  the  roof  of 
the  tunnel,  so  that  there  are  within  the  tunnel  two  insu- 
lators in  series,  each  of  them  good  for  150,000  volts  to 
ground.  Five  locomotives  are  in  use  for  the  service,  each 
of  about  1600  hp,  distributed  in  four  motors,  spring-sup- 
ported on  the  truck  frames  and  geared  to  the  driving 
wheels.  In  the  tunnel  service  the  locomotives  are  not  un- 
coupled from  the  trains,  but  pulled  through  with  them,  the 
fires  being  allowed  to  rest  in  proper  condition  to  give  the 
minimum  smoke  and  steam  during  the  twelve  minutes  or 
so  required  for  transit.  Two  of  the  locomotives  are  high- 
geared  for  passenger  trains,  the  other  three  being  low- 
geared  for  the  freight  service.  The  plant  has  now  been  in 
operation  long  enough  to  be  a  demonstrated  success  in 
every  respect,  and  the  terrors  of  the  Hoosac  Tunnel  are  a 
thing  of  the  past. 

One  of  the  most  interesting  minor  features  of  tke  enter- 
prise was  the  care  taken  to  insure  safety  to  the  workmen 
in  doing  the  very  large  amount  of  work  required  within 
the  tunnel  in  the  installation  of  the  overhead  conductors. 
Two  work  trains  were  equipped  by  the  railway  for  the 
contractor,  each  hauled  by  an  oil-burning  locomotive  and 
carrying  a  generator  set,  an  air  compressor,  a  blacksmith 
shop,  platform  cars  on  which  material  could  be  carried  and 
from  which  work  could  be  done,  and  a  dining  car.  The  gen- 
erator furnished  ample  lighting  facilities  and  the  air  com- 
pressor gave  power  for  operating  the  pneumatic  drills  for 
cutting  the  bolt  holes  and  air  for  the  security  of  the  work- 
-^°n.     On  every  third  platform  car  an  air  lock  was  built, 

1,002.54*..;. v/lVl.^     .•  ,...,. 

S.  Sear?.  Chicago,  ""y  room  Supplied  With  air  under  slight 

connected  ia'ptrahl^'ch  the  workmen   could   retreat  while   a 

1,002.574     CH.'MN  Gus  filling  the  air  with  gases  and  could  re- 

H.    Freeman,   Trer. 

ir  outside  got  tolerable  again.    The  dining 


car  was  fitted  up  as  a  similar  air  lock,  so  that  the  air  cild 
always  be  kept  fresh  within.  With  the  aid  of  these  e- 
cautions  the  work  was  carried  on  without  any  seius 
accidents  from  bad  air.  Altogether  the  Hoosac  Ti  ' 
equipment  has  been  very  successfully  worked  out,  :i 
is  a  matter  of  public  congratulation  that  one  more  i 
has  been  removed  from  the  danger  list  by  electric  trrii 


REGULATION  OF  PUBLIC  UTILITIES. 

An   important   feature   of   the  conference  of  Gove   1 
at  Spring  Lake,  N.  J.,  last  week  was  the  address  of 
ernor  McGovern  of  Wisconsin  on  "State  Control  of  1 
Utilities."     The  leading  position  occupied  by  the  St:i 
Wisconsin  in  the  movement  to  regulate  utilities,  the 
tinued  increase  in  the  number  of  effective  state  law 
this  subject,  and  the  undiminished  approval  of  the  gi 
public,    combine     to    make    the    discussion    by    Gov 
McGovern  of  interest  to  officials  of  public-service  cor 
tions.    We,  therefore,  publish  it  in  full  in  this  issue.    ^ 
the  address  not  unnaturally  is  a  vigorous  presentati 
the  advantages  of  commission  regulation,  it  is  notew 
that  the  speaker  asserts  that  definite  benefits  have  ac 
to  the  utilities  through  the  introduction  of  more  scii 
rate-making  methods  and  better  service,  the  eliminati 
discriminatory  rates,   and  knowledge  of  the  value  1 
properties.     The   Wisconsin   commission   has   undou 
worked  to  make  the  companies  more  efficient  public  scr 
and  whether  or  not  exception  is  taken  to  some  of 
dividual  decisions  on   rates  and   values  it  deserves 
spread  credit  for  consistent  efforts  to  improve  service 
policy  that  has  been  followed  in  this  respect,  howe 
perhaps  due  more  to  the  personnel  of  the  commissit 
its  staff  than  to  the  language  of  the  law  under  whic 
hold  jurisdiction  over  the  companies.     In  this  opini   we 
may  be  differing  from  the  conclusions  in  the  address,  nich 
says   that  the   enforcement  of  the   right  to  regulat 
legislative   function  that  cannot  lawfully  be  delega 
an  administrative  board,  but  adds  that  this  fact  dc 
militate   against   the  practical   utility   of  the  comm 
Governor  McGovern  goes  on  to  say  that  the  comi  ^sjou 
ascertains  the  facts  of  each  case  as  it  is  presente  ."'<• 
applies  thereto  the  law  already  laid  down  by  the  Legi: 
Ignoring  the  legal  question  involved,  it  may  be  ask( 
the  carefully  studied  opinions  of,  for  instance,  the  V'Con- 
sin   commission   can   be   regarded   as   otherwise  th:   dis- 
tinctly administrative  or  judicial  in  character.    Regstmg 
acts     prescribe    reasonable     and    undiscriminatory  ii  ■■. 
adequate  service  and   control   of  capitalization,  bu 
are  very  general  and  flexible  terms.    The  fair  interpi  ^ 
of  these  typical  provisions  of  such  acts  calls  for  const  :cti»e 
and  administrative  ability  of  a  high  order.     Regul;  on  is 
certainly  to  be  permanent  in  this  country,  and  if  it    "^  I" 
a  success  this  result  will  arise  from  wise  adniinistrs  m  "' 
the  laws  by  able,  fair-minded  commissioners. 

It  is  stated  in  the  address  that  the  fact  of  rej  aim" 
contains  the  implication  that  public  utilities  are  irtual 
monopolies,  and  that  the  Wisconsin  statute  recogni  s  this 
condition  by  providing  for  the  indeterminate  pe  n'  "' 
franchise.  Of  course,  the  local  conditions  in  Wiscoim  ar« 
not  the  same  as  in  other  states,  but  an  indeterminatcermit 
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not  appear  unreasonable  even  in  cases  where  com- 
,.iion  prevails.  In  a  number  of  cities  in  other  states  than 
Wisconsin  conditions  of  practical  competition  exist,  and  it 
:  not  clear  that  an  indeterminate  permit  would  not  be 
.'oper  in  such  situations.    The  policy  which  limits  the  life 

■  franchises  is  a  doubtful  one  unless  it  permits  a  company 

■  charge  rates  high  enough  to  provide  not  only  for  a  fair 
turn  on  the  capital  investment,  but  also  for  the  amortiza- 
jn  of  the  capitalization  during  the  term  of  the  grant, 
iowever,  unless  a  company  finds  the  conditions  of  an 
licepted  franchise  unduly  burdensome  as  to  service  or 
>nfiscatory  as  to  rates  it  does  not  appear  to  be  the  part  of 
isdom  to  surrender  such  rights  as  may  be  held  under  an 
tisting  limited-term  franchise  in  order  to  accept  an  inde- 
irminate  permit  under  a  new  law.     When  the  companies 

.-'■nted  limited  franchises  they  did  so,  presumably,  after  a 

igh  consideration  of  the  good  and  bad  points.     It  is 

■'.ear  whether  some  companies  in  this  position  would 

en   or   strengthen    their    standing   by    retaining   their 

.,..:i  under  old  franchises  until  perhaps  just  before  the 

Ue  of  expiration.     If  the  policy  of  the  state  remains  un- 

iiieed,  they  could  then  accept  the  indeterminate  permit. 

c  of  the  principal  parts  of  the  address  is  the  discussion 

J  the  subject  of  rates.    The  old  and  crude  phrase  of  "what 

.e  traffic  will  bear"  has  indeed,  as  the  speaker  said,  become 

lious.    It  is,  however,  a  concise  method  of  expressing,  in 

ie  sense,  what  seems  to  be  an  essential  element — the  value 

:e  service — in  any  scheme  of  rate-making  for  a  utility 

loes  not  charge  flat  rates  for  all  service.     Certainly 

^it  of  electric  service  does  not  bear  the  same  relation  to 

that  the  cost  of  production  bears  to  the  price  of  com- 

•.ies.    In  order  to  stimulate  a  demand  at  varying  hours 

11    varying  quantities   the    rates   for   electric    service 

1  be  based  upon   other  conditions   than   the  cost  of 

:e  alone.    The  value  of  the  service,  together  with  other 

tions,  should  be  taken  into  careful  consideration  when 

are  made  for  different  classes  of  consumers.     Where 

tions  in  one  locality  are  the  same  it  is  just  that  rates 

1   be   alike.      Prices    of    commodities    fluctuate    with 

.:ing  supply  and  demand  and  can  be  altered  by  manu- 

rers  as  costs  change ;  but  public-utility  rates  are  more 

and  companies  find  it  exceedingly  difficult  to  secure 

:  acceptance  of  any  revision  that  is  not  downward. 


-in  AND  FLUX. 

"ee  letters  appearing  in  a  recent  issue  of  the  Elektro- 
sche  Zeitschrift,  as  noted  in  the  Digest,  serve  to  call 
ion  to  the  importance  of  employing  the  correct  terms 
•^;i  referring  to  physical  quantities  if  the  proper  idea 
.  to  be  conveyed  to  a  person  unfamiliar  with  the  relations 
ling  discussed.  Opinions  may  differ  as  to  the  desirability 
«'  employing  the  word  "flux"  in  connection  with  mag- 
Mism,  which  is  considered  not  to  flow,  and  as  to  the  dis- 
'iction  which  should  be  made  between  the  term  "field," 
•  representing  the  whole  space  subjected  to  magnetic  in- 
ience,  and  "flux,"  as  measurable  "lines  of  force"  in  certain 
Iths  within  the  field.  One  can,  however,  find  little  justifi- 
■tion  for  the  prevalent  use  in  American  electrical  litera- 
te of  the  term  "6eld"  in  such  expressions  as  the  "field 
Ijs  a  resistance  of  100  ohms,"  "the  field  is  laminated"  and 


"the  field  weighs  2000  lb."  The  fact  that  the  person  who 
employs  such  expressions  is  not  ignorant  of  the  relations 
involved  and  that  the  expressions  will  be  properly  inter- 
preted by  most  people  offers  nothing  in  compensation  for 
the  further  fact  that  the  e.xpressions  are  a  source  of  need- 
less confusion  to  the  very  persons  who  are  expected  to  be 
most  benefited  by  studying  them.  To  an  extent  that  many 
writers  evidently  fail  to  appreciate  the  average  student 
reader  places  a  logical  interpretation  on  each  technical  term 
as  brought  to  his  attention,  and  when  subsequently  this  term 
is  used  illogically  he  recognizes  that  confusion  exists,  but 
does  not  take  time  to  unravel  the  tangle.  For  this  condi- 
tion the  writers,  who  are  much  fewer  in  number  than  the 
readers,  are  to  blame  and  not  the  readers  themselves. 
American  writers  on  engineering  subjects  can  well  be  said 
to  be  the  chief  offenders  in  this  respect. 


THE  INVESTIGATION  OF  ILLUMINATION. 

We  are  glad  to  note  that  definite  steps  have  been  taken 
by  the  French  Department  of  the  Interior  toward  the 
formation  of  a  commission  charged  with  investigating  and 
reporting  on  suitable  material  and  methods  of  illumination 
with  a  view  to  prescribing  conditions  which  shall  tend  to 
the  general  improvement  of  the  situation  and  to  the  preser- 
vation of  eyesight.  The  project  was  announced  several 
months  ago,  and  this  note  is  not  so  much  for  the  purpose 
of  merely  calling  additional  attention  to  it  as  to  urge  unity 
of  action  between  the  French  commission  and  bodies  work- 
ing toward  similar  ends  in  other  countries.  We  have 
already  reaped  some  of  the  fruits  of  international  effort  in 
the  establishment  of  the  international  candle.  We  now 
have  in  this  country  several  organizations,  notably  the  Illu- 
minating Engineering  Society  and  the  American  Associa- 
tion for  the  Conservation  of  Vision,  actively  working  along 
the  very  lines  proposed  in  France.  Similar  bodies  are  avail- 
able for  co-operation  in  England  and  Germany  and  some 
other  countries,  and  it  is  greatly  to  be  hoped  that  the  formal 
action  taken  by  the  French  government  will  lead  to  an  in- 
ternational conference  on  this  extremely  important  matter. 

Of  course,  it  may  be  too  much  to  hope  for  any  interna- 
tional action  leading  to  anything  as  formal  as  standard  speci- 
fications, since  conditions  vary  widely  from  country  to  coun- 
try, and  so  complete  a  consensus  of  opinion  as  is  necessary  to 
establish  entire  harmony  is  not  reasonably  to  be  expected  at 
present.  Yet  an  international  recommendation  for  the 
lighting  of  industrial  establishments  and  buildings  used  for 
public  purposes  is  not  beyond  a  reasonable  expectation  of 
establishment,  and  it  would  carry  such  weight  as  to  exer- 
cise a  powerful  influence  on  the  legal  regulation  of  industrial 
conditions.  In  our  own  country  such  regulations  are  in 
the  hands  of  the  states,  yet  if  there  were  any  definite 
standard  to  which  to  refer  there  would  be  a  strong  ten- 
dency toward  uniformity,  as  in  the  case  of  other  protective 
legislation.  The  main  thing  in  any  event  is  to  take  steps 
toward  a  friendly  conference  upon  which  united  effort 
might  be  based.  This  is  certainly  easily  within  reach  of 
practicable  action,  and  before  the  French  commission  gets 
far  along  with  its  work  it  would  be  desirable  for  the  other 
bodies  interested  to  get  into  communication  with  it. 
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Turin  International  Electrical  Congress. 

The  Turin  International  Electrical  Congress  was  in- 
augurated on  Sunday  morning,  Sept.  10,  at  a  formal  session, 
which  was  followed  in  the  afternoon  by  a  meeting  of  the 
officers  and  the  same  evening  by  a  banquet  tendered  to  the 
official  delegates  of  the  congress.  Among  those  present, 
aside  from  members  of  the  congress,  were  official  repre- 
sentatives of  the  Italian  army  and  navy  and  of  various 
administrative  departments  of  the  Italian  government.  Mr. 
Boselli,  president  of  the  Polytechnic  Institute,  who  wel- 
comed the  congress  on  the  part  of  the  government,  also 
paid  a  tribute  to  the  late  Prof.  Galileo  Ferraris  and  his 
work  at  the  Polytechnic  Institute.  Professor  Lombard!,  as 
president  of  the  committee  on  organization,  in  turn  wel- 
comed the  delegates  and  gave  a  brief  sketch  of  the  origin 
of  the  congress  and  of  the  preliminary  preparations  for  its 
work.  He  spoke  of  the  great  progress  in  electrical  trans- 
mission of  energy  in  Italy,  a  country  poor  in  coal  but  rich  in 
water-power,  and  invited  the  members  to  visit  the  more 
important  Italian  installations,  or,  at  least,  to  gain  an  idea 
of  them  from  a  handsome  illustrated  volume  which  would 
be  presented  to  each  member  of  the  congress  by  the  Associa- 
zione  Esercenti  Imprese  Elettriche  in  Italia,  which  corre- 
sponds somewhat  to  the  American  National  Electric  Light 
Association.  He  also  spoke  in  high  terms  of  the  aid  ren- 
dered to  the  congress  by  the  Duca  degli  Abruzzi,  its  patron, 
and  by  the  ministers  of  posts  and  telegraphs  and  other  de- 
partments of  the  government;  by  Prof.  Guido  Grassi,  presi- 
dent of  the  executive  committee,  and  especially  by  Mr. 
Curti,  general  secretary,  and  Mr.  Guido  Semenza,  the  latter 
having  rendered  aid  of  the  highest  value  in  connection  with 
the  program  of  papers. 

Minister  Calissano,  of  the  Italian  Department  of  Posts 
and  Telegraph,  followed  Professor  Lombardi,  and  in  the 
course  of  his  remarks  referred  to  an  international  con- 
ference that  will  presently  convene  at  Rome  to  formulate  a 
code  for  the  regulation  of  wireless  telegraphy.  In  the 
name  of  the  Minister  of  Agriculture,  Industry  and  Com- 
merce, he  offered  to  the  members  of  the  congress  a  volume 
of  statistics  of  Italian  electrical  plants. 

Professor  Lombardi  then  introduced  in  turn  representa- 
tives of  several  of  the  countries  prominently  identified  with 
the  congress,  who  made  brief  remarks.  These  gentlemen 
were:  Mr.  Gano  Dunn,  for  the  United  States;  Prof.  Sil- 
vanus  P.  Thompson,  for  Great  Britain;  Prof.  Paul  Janet, 
for  France;  Dr.  Georg  Dettmar,  for  Germany;  Professor 
de  Chatelaine,  for  Russia;  Mr.  Carl  A.  Rosander,  for 
Sweden,  and  Mr.  Leon  Gaster,  representing  the  British 
Illuminating  Engineering  Society. 

Upon  motion  of  Professor  Lombardi,  Minister  Calissano 
was  elected  honorary  president,  and  upon  motion  of  Mr. 
C.  O.  Mailloux,  Professor  Lombardi  was  elected  active 
president  of  the  body.  Prof.  Guido  Grassi  and  Mr. 
Emanuel  Jona  were  elected  general  vice-presidents,  and 
Mr.  Guido  Semenza  general  secretary.  The  following 
honorary  vice-presidents  were  then  elected:  Professor 
Pacinotti,  the  inventor  of  the  modern  dynamo,  for  Italy; 
Prof.  S.  P.  Thompson  and  Mr.  Alexander  Siemens,  for 
Great  Britain;  Mr.  Gano  Dunn,  for  the  United  States; 
Prof.  Paul  Janet,  for  France;  Dr.  Carl  Strecker,  for  Ger- 
many; Dr.  Alfred  Graf,  for  Austria-Hungary;  Prof.  Pierre 
Ossactchy,  for  Russia;  Mr.  Gustav  I'Hoest,  for  Belgium; 
Dr.  Behn-Eschenburg,  for  Switzerland;  Dr.  de  La  Pena, 
for  Spain,  and  Dr.  Valdemar  Poulsen,  for  Scandinavia. 

The  congress  comprised  eight  technical  sections,  as  fol- 
lows: (i)  Electrical  machinery  and  transformers;  (2) 
construction,  central  stations,  switchboards,  distribution; 
(3)  instruments  and  methods  of  measurement;  (4)  electric 
light  and  heat;  (5)  electric  traction;  (6)  telegraphy  and 
telephony;  (?)  storage  battery,  electrochemistry  and  elec- 
trometallurgy; (8)  rates,  taxation  and  legislation.  Each 
section  was  provided  with  a  president  and  two  vice-presi- 


dents, who  were  elected  at  the  inaugural  meeting.  Dr. 
E.  Kennelly  was  elected  president  of  Section  3 ;  Mr.  C. 
Mailloux,  president  of  Section  5,  and  Dr.  C.  H.  Sharp,  vi( 
president  of  Section  4.  At  a  session  on  Sunday  afterno 
the  various  officers  completed  the  routine  organization 
the  congress. 

The  final  session  of  the  congress  was  held  on  Saturd; 
Sept.  16,  and  the  following  Sunday  was  devoted  to  visits 
a  number  of  large  electrical  installations.  There  wt 
parallel  meetings  of  sessions,  from  three  to  six  sessii 
meeting  simultaneously.  Sessions  met  at  nine  o'clock 
the  morning  on  Monday,  Tuesday  and  Wednesday,  a 
during  three  periods  on  Friday.  Thursday  was  devoted  1 
an  excursion  to  Genoa  in  order  to  visit  the  Giovi  elect 
railway.  On  Monday  afternoon  the  members  of  the  C( 
gress  visited  the  exposition  in  a  body  and  that  evening 
tended  a  reception  in  their  honor  given  by  the  Artists'  CI 
On  Tuesday  the  city  of  Turin  gave  a  banquet  to  the  offic 
of  and  official  delegates  to  the  congress,  and  on  Wednese 
a  luncheon  was  tendered  to  members.  On  Wednesc 
afternoon  another  official  visit  was  made  to  the  expositi 
The  meeting  closed  with  a  formal  general  session 
Saturday  afternoon. 

A  committee  of  ladies  took  charge  during  the  congress 
the  entertainment  of  ladies  accompanying  members. 
Monday  morning,  Sept.  :i,  there  was  an  automobile  r: 
with  luncheon  upon  return.  On  Tuesday  afternoon 
ladies  in  a  body  paid  their  respects  to  Professor  Pacin 
at  the  Polytechnic  Institute,  after  which  tea  was  servec 
a  restaurant  in  the  exposition  grounds,  and  in  the  even 
there  was  a  theater  party.  On  Wednesday  morning  vi 
were  paid  to  the  Turin  picture  gallery  and  to  the  Egypi 
Museum,  and  on  Friday  a  visit  was  made  to  the  parts 
the  International  E.xposition  most  attractive  to  lac 
which  was  followed  by  a  luncheon.  All  the  ladies  atten 
the  reception  given  by  the  city  of  Turin  on  Tuesday  and 
luncheon  to  members  of  the  congress  which  was  given 
Wednesday. 

When  the  congress  opened  the  total  number  of  mem) 
inscribed,  including  those  not  in  attendance,  was  about  ; 
hundred.     American   members   of   the   congress  presei 
papers  in  person  as  follows:    Mr.  Philip  Torchio,  of  ! 
York,    on    The   Selection    of    the    Transmission   and 
tributing  Voltage,  and  the  Design  of  Switchboards  and  .' 
stations  in  Large  Electrical  Installations,  Taking  Into 
count  Both  Economy  and  First   Cost,  and  Continuity 
Service;  Dr.  Clayton   H.   Sharp,  of  New  York,  on  Z 
tricity  Meters,  with  Special  Reference  to  Different  K 
of  Loads;  Mr.  G.  Faccioli,  of  the  General  Electric  Comp 
on  Electrical  Surges  and  Methods  for  Their  Prevention 
Italian)  ;  Dr.  A.  E.  Kennelly,  Harvard  University,  on 
Rotating  Electric  Current  Field;  Mr.  C.  O.  Mailloux 
Methods  of  Determining  the  Value  of  a  Constant  Cm 
Having  the  Same  Heating  Effect  as  a  Variable  Current 
French),  and  also  a  paper  (in  English)  on  The  Electn 
tion  of  Railroads.     Papers  were  communicated  to  the 
gress  by  the  following  Americans  not  in  attendance: 
S.  Q.  Hayes,  of  the  Westinghouse  Electric  &.  Manufa. 
ing    Company,   on   Commercial    Electrical  Apparatus 
loo.ooo-Volt  Service;  Prof.  Vladimir  Karapetoff,  of 
nell  University,  on  The  Practical  Calculation  of  Ele'O- 
static  Fields   (in  French)  ;   Dr.   C.   P.   Steinraetz,  on  'hi 
Nature  of  Electric  Transient  Phenomena ;  Prof.  E.  I  F- 
Creighton,  of  the  General  Electric  Company,  on  The  -o- 
tection  of  Electric  Systems,  and  Dr.  E.  B.  Rosa,  olhe 
Bureau  of  Standards,'  on  The  International  Candle,     he 
total  number  of  papers  on  the  program  was  eighty-t  ee, 
divided   into  papers  opening  discussions,  or  setting    r'" 
the  present  status  of  the  subject  treated,  and  commu  :a- 
tions  on  miscellaneous  subjects.     The  various  papers  ;re 
printed    either    in    Italian.    English.    French    or    GeiaH' 
Those  in  the  English,  Italian  and  German  languages  .ere 
prefaced  by  a  brief  abstract  in  French. 
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Conference  on  Rubber-Covered  Wire  Inspection. 

,1  conference  was  held  on  Aug.  9  in  New  York  City 
btveen  the  Underwriters  and  the  manufacturers  of  rubber- 
ccered  wire,  at  which  the  National  Electric  Light  Asso- 
crion  was  represented  by  Air.  W.  H.  Blood,  Jr.,  insurance 
«!ert  for  that  body. 

he  conference  was  called  at  the  request  of  the  wire 
nnufacturers,  who  desired  that  inspection  of  rubber- 
c(.ered  wire  made  under  the  new  national  electrical  code 
spifications  should  be  conducted  on  a  uniform  basis 
fhiughout  the  country.  The  wire  manufacturers  insisted 
~  the  matter  was  of  so  great  importance  to  them  they 
have  a  voice  as  to  the  carrying  out  of  the  tests  on 
.-     :  covered  wires. 

or  the  past  three  years  the  Underwriters  have  carried 
orlheir  own  laboratory  and  testing  bureau,  while  most  of 
th  wire  manufacturers  have  joined  together  and  main- 
taed  a  "Wire  Inspection  Bureau."  These  two  bureaus 
hc'e  not  always  worked  in  harmony  and  one  inspection  has 
ofntimes  supplemented  the  other. 

-  a  result  of  the  conference  the  inspection  of  wires  will 

rtaken  entirely  under  the  supervision  of  the  Under- 

laboratories.     The  sub-committee  on  wire  of  the 

eiirical  committee  of  the  National  Fire  Protection  Asso- 

ci;"ion  is  to  be  continued  and  is  to  include  three  represen- 

ta  i;  of  the  Underwriters   and   three   representatives  of 

0  manufacturers  subscribing  to  the  Underwriters' 

ries  inspection   service.     This  committee  is  to  be 

.1     nniittee  on  the  laboratories  inspection  methods,  and  it 

is  cpected  that  there  will  be  worked  out  a  single  and  uni- 

'  <■     'v  applicable  method  for  factory  and  field  inspection 

r-covered  wires.    This  will  carry  with  it  the  use  of 

e  form  of  label. 

^1   Sept.    18  a   meeting   of   the    Rubber-Covered    Wire 

M;lufacturers'  Association  was  held  to  consider  the  wire- 

insBction  subject,  but  the  result  of  the  discussion  has  not 

yebeen  made  public. 


Dfinguished  English  Visitors  in  the    United    States. 


•^.  Z.  de  Ferranti.  president  of  the  British  Institution 

•rical  Engineers,  accompanied  by  Mrs.  de  Ferranti, 

:e  United  States  on  his  first  visit  to  this  country. 

P'erranti's  visit  is  in  the  nature  of  a  vacation,  al- 

tii(,gh  he  is  making  a  close  inspection  of  electrical  develop- 

me-  in. this  country.     He  arrived  in  New  York  on  the 

on  Sept.  8  and  after  a  few  days  spent  in  and  near 

■  ,  much  in  the  company  of  Mr.  John  W.  Lieb,  Jr., 

■   ceeded  to  Chicago,  where  he  remained  for  several 

da^  last  week  visiting   electrical    installations   under   the 

Eetri!  guidance  of  Chicago  friends,  including  Mr.  Samuel 

Mr.  Frederick  Sargent  and  others.    In  Chicago  Mr. 

mti  met  Mr.  H.  A.  Couves,  of  Newcastle,  England, 

■•..:.   Sept.   16,  Mr.   Charles  H.   Merz,   of  London   and 

f^e.casfle,  and  Mr.  Arthur  Wright,  of  London,  who  are 

als.in  this  country  and   who  have   made   a  visit  to   the 

Pa-ic  Coast.    Later  the  tourists  were  joined  by  Mr.  Raven, 

chi  engineer  of  the  North  Eastern  Railway,  of  England, 

an^;he  whole  party  plan  to  sail  for  home  from  New  York 

on  ie  Olympic,  leaving  Sept.  30.     The  party  was  enter- 

tand  at  Mr.  Insull's  country  place  at  Libertyville,  111.,  on 

Salrday  and  Sunday,  Sept.  16  and  17.    On  Monday,  Sept. 

18,  le  visitors  inspected  the  gas-engine  and  electrical  equip- 

me  in  the  steel  mills  at  Gary,  Ind.,  and  they  left  the  same 

"'gt  for  Pittsburgh.    Here  a  stop  was  made  and  later  the 

par  attended  the  Edison  convention  at  Spring  Lake,  N.  J., 

Pla.iing  to  visit   Niagara   Falls,   Schenectady   and   other 

pois  before  sailing. 

*'.  de  Ferranti  is  one  of  the  pioneers  of  electrical  work 
in  ^igland.  The  generating  station  which  he  caused  to  be 
e^'t'-lished  at   Deptford,   near   London,   in    1888,   was   the 


first  attempt  to  supply  the  wants  of  a  great  city  from  an  out- 
side source,  using  high-pressure  generators,  transmission 
by  underground  mains  and  transformation  by  substations 
within  the  area  of  supply.  This  general  principle  of  cen- 
tralizing production  is  now  recognized  as  standard  the  world 
over.  The  alternating-current  units  put  into  service  in 
Deptford  in  1889  were  rated  at  1200  kw  each  and  generated 
energy  at  10,000  volts.  They  were  the  giant  dynamo-elec- 
tric machines  of  those  days.  The  boldness  and  originality 
of  this  engineering  received  a  just  tribute  of  praise  then 
and  since. 

In  conversation  with  a  representative  of  the  Electrical 
IVorld  in  Chicago  Mr.  de  Ferranti  commented  on  the  high 
order  of  the  electrical  engineering  work  he  had  encountered 
in  this  country.  There  is  nothing  better  anywhere,  he  said, 
and  he  expressed  himself  as  pleased  with  the  character  of 
the  electrical  work  he  had  seen.  Mr.  de  Ferranti  believes 
that  somewhat  higher  economies  from  steam-turbine  opera- 
tion are  obtained  in  England  than  in  this  country  and  he 
thinks  that  electricity  is  produced  more  cheaply  from  coal 
in  England  than  anywhere  else  in  the  world.  However,  this 
economy  is  to  some  e.Ktent  a  question  of  the  size  of  gen- 
erating units,  and  with  the  extremely  large  units  which  are 
now  in  use  and  building  in  this  country  it  may  be  that  the 
record  of  the  English  engineers  in  economy  of  production 
may  be  soon  equaled  or  possibly  surpassed. 

The  distinguished  visitor  is  much  interested  in  the  ques- 
tion of  coal  conservation,  and  he  devoted  his  last  inaugural 
address  as  president  of  the  Institution  of  Electrical  Engi- 
neers largely  to  this  subject.  He  believes  that  the  final 
solution  of  the  question  of  coal  conservation  is  to  be  ob- 
tained by  the  conversion  of  the  whole  of  the  coal  used  for 
heat  and  power  into  electricity  and  the  recovery  of  the  by- 
products at  a  comparatively  small  number  of  great  electrical 
generating  stations.  -All  the  wants  of  a  country  like  Great 
Britain  in  the  way  of  light,  power,  heat  and  chemical  action 
would  then  be  met  by  a  supply  of  electricity  distributed  over 
the  entire  country.  This  can  only  be  done,  however,  when 
the  conversion  is  effected  at  such  an  efficiency  as  will  cause 
the  electrical  energy  delivered  to  represent  a  high  percent- 
age of  the  energy  in  the  coal ;  and  the  president  of  the 
Institution  thinks  that  in  order  to  supply  electricity  for  all 
purposes  it  will  be  necessary,  among  other  things,  to  have 
a  conversion  efficiency  of  not  less  than  25  per  cent,  com- 
pared with  the  present  coal-conversion  efficiency  in  steam- 
generating  stations  of  perhaps  12  per  cent.  To  accom- 
plish this  result  Mr.  de  Ferranti  thinks  it  may  be  possible 
to  convert  the  coal  into  gas,  utilizing  the  by-products,  and 
burn  the  gas  as  fuel  for  the  operation  of  steam  turbines 
having  greatly  increased  efficiency  by  the  use  of  highly 
superheated  steam.  By  carrying  out  this  proposal  Mr.  de 
Ferranti  thinks  that  about  half  the  coal  now  burned  in 
England  can  be  saved.  The  principal  by-product  of  the 
coal  will  be  used  for  fertilizer,  maintaining  the  existing 
area  of  the  country  in  a  fertile  state,  so  that  the  whole 
project  is  really  one  of  far-reaching  importance.  Its 
author  thinks  that  the  greatest  work  of  electrical  engineers, 
particularly  English  electrical  engineers,  lies  in  the  study 
of  the  subject  of  coal  conversion,  with  the  idea  of  using  all 
the  energy  of  the  coal  for  electrical  applications. 

Mr.  de  Ferranti  also  spoke  of  the  backwardness  of  com- 
mercial electrical  development  in  England  owing  to  oppres- 
sive legal  restrictions  and  said  that  he  thought  that  this 
condition  was  reflected  in  the  electrical  manufacturing  in- 
dustry of  that  country — a  condition  from  which  Germany 
and  the  United  States  are  happily  free.  He  also  spoke  of 
the  fact  that  the  Institution  of  Electrical  Engineers  in 
Great  Britain  is  undergoing  a  broadening-out  process  to 
make  it  in  a  way  more  "popular,"  without  losing  its  scien- 
tific and  professional  standing.  An  effort  is  being  made  to 
recognize  in  the  Institution  the  commercial  development 
of  the  industry  in  an  adequate  manner.  Although  this  is 
his  first  visit  to  this  country,  the  president  of  the  Institution 
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expressed  himself  as  feeling  that  he  was  among  friends 
and  entirely  at  home.  He  was  very  cordial  in  his  references 
to  the  warmth  of  his  reception  by  American  electrical  men 
and  said  that  he  and  his  party  were  enjoying  their  visit 
thoroughly. 

Invalidation    of  Patent  on  Branch-Circuit  Regulation. 

The  current  issue  of  the  Patent  Office  Gazette  gives  the 
opinion  of  the  United  States  Circuit  Court  of  Appeals, 
Seventh  Circuit,  in  a  case  involving  the  validity  of  a  patent 
issued  Nov.  23,  1897  (No.  594,144),  to  Dr.  Charles  P.  Stein- 
metz,  on  a  means  of  regulating  the  voltage  of  alternating- 
current  branch  circuits.  The  case  was  an  appeal  from  the 
Circuit  Court  of  the  District  of  Indiana,  which  dismissed 
a  suit  for  infringement  of  the  patent,  and  the  Circuit  Court 
decided  that  the  patent  was  void  for  lack  of  patentable 
invention  in  view  of  prior  art. 

The  invention  comprises  the  combination  of  an  "electro- 
dynamic  phase  modifier"  and  an  "equalizer"  in  a  branch 
circuit  of  an  alternating-current  system,  the  object  being  to 
secure  in  any  sub-circuit  any  desired  regulation  of  the 
voltage  or  current  and  to  restrict  the  effects  of  such  regula- 
tion to  the  circuit  where  it  occurs,  thus  making  working 
conditions  in  each  of  the  sub-circuits  independent  of  those 
in  the  main  or  transmission  circuits.  The  regulable  "phase 
modifier,"  which  is  more  generally  known  as  a  synchronous 
condenser,  causes  the  current  in  a  branch  circuit  to  lag  or 
lead  as  desired,  and  in  order  to  permit  the  condenser  thus 
to  vary  the  branch  circuit  emf  without  affecting  the  emf 
of  the  main  system  a  "localizer,"  more  generally  known  as 
a  choke  coil  or  series  reactor,  is  used  in  the  circuit  in  com- 
bination with  the  condenser.  The  court  held  that  the 
"phase  modifier"  is  found,  just  as  it  appears  in  the  patent, 
in  the  prior  art,  performing  the  same  function  as  in  the 
patent;  and  that  the  "localizer"  appears  also  in  the  prior 
art  as  a  self-induction  coil,  being  used,  as  in  the  patent. 
to  produce  synchronism  between  the  current  and  emf. 
Moreover,  the  relation  of  these  two  agencies  to  each  other, 
reciprocally  acting  upon  each  other  to  produce  the  given 
action,  was  known  in  the  prior  art. 

The  opinion  states  that  the  concept  of  bringing  about 
synchronism  in  the  sub-circuits  does  not  seem,  in  view  of 
what  electrical  inventors  and  engineers  were  then  thinking 
and  doing,  to  have  been  an  invention.  Not  every  advance, 
the  court  said,  is  an  invention.  Coming,  as  successive  ad- 
vances do,  in  the  evolution  of  electrical  uses,  many  such 
advances  disclose  nothing  beyond  good  electrical  engi- 
neering. To  pronounce  each  adaptation  of  this  kind  patent- 
able invention  would,  the  court  held,  encumber  the  electrical 
field  with  monopoly,  so  that  mere  engineers  would  have  no 
room  to  give  to  the  art  the  benefit  of  their  knowledge.  The 
conclusion  of  the  court  was  that  the  arrangement,  in  view 
of  the  prior  art,  was  not  patentable. 


Convention  of  Iron  and  Steel  Electrical  Engineers. 

The  Association  of  Iron  &  Steel  Electrical  Engineers 
will  hold  its  fifth  annual  convention  in  New  York  City  from 
Sept.  25  to  30.  The  headquarters  will  be  at  the  Hotel  Im- 
perial, Thirty-first  Street  and  Broadway.  There  will  be 
three  sessions  on  Monday,  Tuesday  and  Wednesday,  and 
two  on  Thursday  and  Friday.  Saturday  will  be  devoted  to 
visits  to  the  Interborough  and  Edison  generating  stations 
liglu  '°  ^^^  factories  of  the  Cooper  Hewitt  Electric  Com- 
telephoi"''^  the  Cutler-Hammer  Company. 
tromet?^°"°^^''"S  papers  will  be  presented:  Dynamic  Safety 
sectior/^''  E-lectric  Cranes,  by  a  representative  of  the  Cutler- 
mer  Manufacturing  Company;  Recent  Developments  in 
Control,  by  Mr.  M.  A.  Whiting,  of  the  General  Elec- 


tric Company  ;  Automatic  Control  of  Direct-Current  Mot, 
by  Mr.  A.  C.  Eastwood,  of  the  Electric  Controller  &  Mai 
facturing  Company;  Direct  Control  Reversing  Motor  1', 
for  Planers,  by  Mr.  G.  W.  Richardson,  of  the  Anui 
Bridge  Company ;  Transformers  for  Steel-Mill  Scrvic 
Mr.  H.  C.  Soule,of  the  Westinghouse  Electric  &  Manufat; 
ing  Company;  Electric  Furnaces,  by  a  representative  of 
Swedish    Chamber   of    Commerce;   Mechanical   Desiyi, 
Cranes,  by  Mr.  C.  A.  Kafer,  of  the  Bethlehem  Steel  \\n; 
Electric  Cranes  for  Steel-Mill  Service,  by  Mr.  E.  li 
lander,  of  the  Carnegie  Steel  Company;  Methods  of  Lv 
cation  for  Electric   Cranes,  by  Mr.  T.  E.  Tymes,  of 
Lackawanna   Steel   Company ;   Track    Wheels  for  El,', 
Cranes,  by  Mr.  W.  T.  Snyder,  of  the  National  Tube  1 
pany;  Alternating-Current   Versus  Direct-Current  Cr,i, 
by   Mr.  K.  A.   Pauly,  of  the  General  Electric  Conipa 
Recent  Developments  in  Motors  for  Steel-Mill  Service. 
Mr.  B.  Wiley,  of  the  Westinghouse  Electric  &  Maim 
taring  Company;  Alternating-Current   Versus  Direci-l 
rent  Motors  for  Driving  the  Auxiliary  Apparatus  in  S 
Mills,  by  Mr.  B.  R.  Shover,  of  the  Carnegie  Steel  Conip: 
and  E.  J.  Cheney,  of  the  General  Electric  Company;  Dc 
of  an  Electrically  Driven  Central  Pumping  Station,  by 
F.  W.  McKee,  of  the  Jones  &  Laughlin  Steel  Comp: 
The  Regulating  Storage  Battery  in  Steel-Works  Sen 
Ijy    Mr.  F.  W.  Woodhull,    of    the    Lukens    Iron   &   S 
Company ;  Prime  Movers  in  Central  Power  Stations,  1 
representative    of    the    Westinghouse    Machine    Comp: 
The   Light  for  Safety,   by    Mr.    Fortune,   of   the  Co 
Hewitt  Electric  Company ;  Illumination  of  Steel  Work. 
Mr.  H.  M.  Gassman,  of  the  Tennessee  Coal,  Iron  &  1 
way   Company;   Steel    Works  Illumination,  by  Mr.  ( 
!Mundo,  of  the  General  Electric  Company ;  Some  Feat 
of  Good  Steel-Mill  Illumination,  by  Mr.  Ward  Harrisoi 
the  National  Electric  Lamp  Association. 

On  Monday  afternoon  the  safety  committee  will  pn 
its  report  for  general  discussion.  On  Tuesday  evening 
R.  J.  Young,  of  the  Illinois  Steel  Company,  will  deliv( 
illustrated  lecture  on  "Safety."  On  Wednesday  evi; 
will  be  held  the  annual  informal  dinner  of  the  associ 
and  its  invited  guests.  On  Thursday  afternoon  a  visit 
be  made  to  the  works  of  the  Crocker-Wheeler  Com] 

The  officers  of  the  association  are:  Mr.  L.  R.  Pa 
president;  Mr.  B.  R.  Shover,  first  vice-president;  M 
W.  Parkhurst,  second  vice-president ;  Mr.  E.  W.  Yea 
treasurer :  Mr.  James  Farrington,  secretary. 


Substation  and  Street-Lighting  Equipment  for  Chi  gor- 


On  Sept.  14  the  Sanitary  District  of  Chicago  awar 
number  of  contracts  for  electrical  equipment  to  be  ii; 
the  new  flaming-arc  installation  for  street  lighting 
the  Sanitary  District  is  under  contract  to  build  for  th 
of    Chicago.     About    10,000    new  450- watt    lamps  w 
erected  ultimately,  and  they  will  be  operated  by  hydrc 
trie  energy  obtained  from  the  Drainage  Canal  plant  1 
Sanitary  District.     For  this  purpose  several  substatioi  ■ 
be  built,  and  the  first  of  these  will  be  at  the  corner  of   > 
lin  and  Wabansia  Avenues,  known  as  the  Wabansia  A  '"'f 
substation.     The  contract   for  the  substation  buildin  lias 
been  awarded  to  Paschen  Brothers  for  $15,720. 

The  electrical  equipment  for  this  substation  will  b  iup' 
plied  by  the  W.  A.  Jackson  Company,  whose  bi'  was 
$21,585.  Other  bidders  for  the  electrical  equipment  the 
substation  were  the  Pierce  Electric  Company,  $2475  . 
Kohler  Brothers,  $26,948.  The  contractor  for  the  elerical 
equipments  is  to  furnish  and  install  all  conduits,  pull  ■-'^"' 
junction  boxes,  cut-out  cabinets,  electrically  operate  and 
hand-operated  oil  switches  and  oil-switch  compar'ients 
and    disconnect    switches,    as    well    as    compartmen 


series  and  shunt  transformers.     The  high-voltage  nv 
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cab  will  be   furnished  by  the   Sanitary   District,  and  all 

lowoltage  wire  and  cable  must  be  furnished  by  the  con- 

tra'or.     The  contractor   must   also   build   and   install   the 

swiliboard,  which  will  have  twenty-three  panels — one  for 

ma   control,  two  for  transformer  control  and  twenty  for 

thcrontrol   of   arc-lighting  circuits.     There   will   be    five 

thr-pole,  single-throw,  electrically  operated  General  Elec- 

tric^il    switches   designed    for   operation    on    12,000-volt. 

circuits.     The  operating  solenoids  shall  be  wound 

tontial  of  no  \olts,  energy  to  be  obtained  from  a 

tor  generator  and  a  storage  battery.     The  neces- 

...oo-volt  series  transformers   for  automatic  opera- 

!  be  furnished  with  each  switch,  and  the  oil  switch 

i:dl   withstand   a    five-minute   test   at   50,000   volts. 

ce-pole,  single-throw,  hand-operated  automatic  oil 

will  be  required  also.     There  will  be  six  250-kva 

iisformers,  furnished  by  the  district,  but  installed 

•ntractor. 

■ntract   for  tubular  w-rought-iron  lamp  poles  was 

to    the    Electric    Railway    Equipment    Company. 

ill  furnish  a  standard  pole  for  $9.25  and  an  extra 

le  for  $12.75  each.     These  poles  will  be  used  for 

ig  arc  lamps  for  street-lighting  purposes,  and  about 

■  be  required  in  the  initial  contract. 

300    wrought-iron    tubes    will    be     required    for 

in  lamp-posts.     These  tubes,  4^4   in.   in  diameter 

1:.  long,  will  be  supplied  by  the  Western  Electric 

for  $10.40  each. 

:>le-iron  cross-arms  will  also  be  supplied  by  the 

Electric  Company  at  the  following  prices :    Two-' 

—-arm,  $1.25;    four-pin    cross-arm,   $2.15;   six-pin 

11.  $3.10.     Not  less  than  2000  cross-arms  will  be 

under  the  contract,  and  the  right  is  reserved  to 

additional  number  required  during  the  year. 

10,000  porcelain   insulators,   with   pins,   subjected 

of  20,000  volts,  will  be  required  for  circuits  having 

;iotential  of    5000  volts.     These  insulators,    each 

with  a  locust  pin,  will  be  supplied  for  i^'A  cents 

the  Western  Electric  Company. 

-5  than  300  bases  will  be  required  for  Columbian 

;s,  and   these   castings   will   be    furnished   by   the 

ir  Electric  Company  for  $18.25  each. 

fifty    alternating-current    indicating    switchboard 

~  will  be  needed,  and  these  will  be  furnished  by 

&  Roller  for  $10.95  each.     These  meters  will  be 

onnection  with  series  transformers  of  a  ratio  of 

jne  for  indicating  the  current  on  60-cycle  lo-amp 

sen;  arc  circuits.     They  will  be  mounted  on  the  switch- 

Doal.  and  the  dial  range  will  be  from  zero  to  15  amp. 

le  contract  for  certain  kinds  of  outside  construction 

wof.  including  the  setting  of  poles  and  the  erection  of 

'^'■^  ■  •-    ladder  supports  and  line  wire,  has  been  awarded 

•  ■  F.  Cummings  Company.     This  w'ork.  at  average 

IS  of  construction   and   material,   will   cost   about 

53V  =">'«• 

Te  hot-water  heating  system  in  the  Wabansia  Avenue 
suhation  will  be  constructed  bv  the  L.  H.  Prentice  Com- 
panUr.r  $1181. 


RaJ    Erection    of    Minneapolis   Generating    Station. 

Ti  new  I2,ooo-kw  steam  generating  station  of  the  Min- 
neaihs  General  Electric  Company  at  Minneapolis,  Minn., 
'S  r*r  in  operation,  having  been  turned  over  to  the  oper- 
a>ir  company  by  the  Stone  &  Webster  Engineering  Cor- 
porion. 

'"noted  in  these  columns  Jan.  12,  1911,  the  old  Main 
^tF't  station,  formerly  the  main  steam  generating  station 
O'  ^e  Minneapolis  General  Electric  Company,  w'as  de- 
*«^**^  ''y  fire  on  Jan.  6.  An  engineering  and  construction 
offi<  was  immediately  opened  by  the  Stone  &  Webster 
-"(leering  Corporation   in   Minneapolis   to   build   a  new 


generating  station  on  the  Mississippi  River,  north  of  the 
city,  a  large  distributing  station  on  the  site  of  the  old  Main 
Street  station  and  a  substation  on  Sixth  Street,  with  sev- 
eral miles  of  underground  transmission  line. 

Ground  was  broken  for  the  new  power  station  on  Feb. 


Fig.    1 — site    of    Minneapolis    Power    Station    Looking    Northwest 
Toward    the    IVIIsslssippI    River,    March    4,    1911. 

25  and  electrical  energy  turned  out  Aug.  i,  or  in  practically 
five  months.  The  plant  is  of  steel-frame  and  brick  con- 
struction and  is  a  typical  modern  turbine  generating  sta- 
tion. The  distributing  station  and  substation  are  of  similar 
construction.  The  distributing  station  receives  the  output, 
not  only  of  the  new  steam  station,  but  also  of  the  Taylor's 
Falls   hydroelectric   plant,    which   has   a   generating   rating 


Fig.  2—12,000- 


is    Power   Station    Looking    Southwest 
rppi    River,   Aug.    14,   1911. 


of  20,000  kw.  In  addition,  the  distributing  station  is  a 
generating  station  on  a  small  scale,  the  generators  rated 
at  1200  kw  being  driven  by  wheels  taking  water  from  the 
Mississippi  River. 


Associated  Gas  and    Electric    Companies  Meeting. 


Messrs.  W.  S.  Barstow  &  Company,  managers  of  the 
Associated  Gas  &  Electric  Companies,  held  a  meeting  last 
week  at  their  New  York  headquarters,  at  which  the  super- 
intendents of  the  various  plants  in  their  organization  were 
in  attendance.  The  mornings  were  devoted  to  discussions 
intended  to  promote  harmonious  action,  disseminate  infor- 
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mation  and  interchange  of  ideas.  The  afternoons  were 
largely  devoted  to  visits  to  appliance  and  fixture  rooms, 
public-utility  plants,  etc.,  while  the  evenings  were  given 
over  to  diversion.  The  meeting,  which  extended  over  the 
entire  week,  led  to  a  more  thorough  understanding  between 
management  and  superintendents  and  a  closer  knitting  to- 
gether of  the  plants. 

The  meeting  was  called  to  order  by  Vice-President 
Taylor,  who  welcomed  the  guests  and  explained  the  general 
intention  and  outline  of  proceedings.  Mr.  Barstow,  presi- 
dent of  the  company,  followed  with  a  short  address  on  the 
value  of  syndicate  management,  its  results,  relation  to 
public  welfare  and  the  increasing  knowledge  the  public  is 
obtaining  of  corporate  management  through  public-service 
channels.  His  view  of  the  future  was  optimistic,  while  at 
the  same  time  conservative  in  expression.  Mr.  Kilmer,  of 
the  Johns-Manville  Company,  spoke  on  indirect  lighting, 
and  the  Dart  Union  was  exhibited  and  explained  by  a  rep- 
resentative of  the  manufacturers,  following  which  there 
was  a  display  of  "Hot-Point"  electric  appliances.  After 
luncheon  the  Stock  Exchange  and  Singer  Tower  were 
visited,  the  New  York-Chicago  ball  game  was  witnessed, 
and  a  trip  after  dinner  to  Chinatown  completed  the  day. 

Tuesday  morning's  session  was  opened  by  Mr.  Atkinson, 
of  Van  Wert,  Ohio,  his  subject  being  "Pipe  Fittings."  which 
gave  rise  to  a  lively  discussion.  Mr.  W.  J.  Murdock,  of 
Bethlehem,  Pa.,  then  took  up  the  subjects  of  stock  require- 
ments, requisitions,  domes,  fixtures,  glassware,  uniformity 
of  prices  and  adjustment  of  stock  between  plants,  which 
points  were  discussed  freely.  After  luncheon  at  the  Law- 
yers' Club  an  interesting  visit  was  made  to  the  gas  plant  at 
Astoria,  and  a  theater  party  concluded  the  day. 

Wednesday's  session  was  opened  by  Mr.  Gauvey,  of 
Greenville,  Ohio,  with  a  paper  on  water-heating  appliances. 
Mr.  W.  J.  Murdock,  Cortland,  N.  Y.,  followed  with  a  paper 
on  house-piping,  specifications  for  plumbers  and  inspection, 
which  subjects  were  generally  discussed.  Mr.  Flint,  of 
West  &  Flint,  public  accountants,  then  gave  an  interesting 
talk  on  system  and  statistics;  Mr.  Morrison,  of  the  Barstow 
Company,  introduced  the  speaker  and  touched  on  financial 
topics.  The  party  then  adjourned  to  the  offices  of  the 
Royal  Art  Glass  Company  and  were  conducted  to  the  Cafe 
Boulevard,  where  luncheon  was  served  under  the  hospitable 
direction  of  Mr.  Bruenn.  A  demonstration  of  the  new  gas 
"arc"  lamp  at  the  offices  of  the  General  Gas  Light  Com- 
pany was  followed  by  a  boat  trip  to  Coney  Island  and  a 
banquet  in  Luna  Park. 

Thursday's  session  opened  with  a  discussion  on  "Economy 
in  Gas  Making,"  conducted  by  Mr.  Stangland,  operating 
engineer  of  the  company.  Mr.  Shilling,  of  Salem,  N.  J., 
spoke  on  house  wiring,  and  several  other  subjects  came 
up:  Adjournment  was  made  to  attend  a  luncheon  at 
Kalil's,  tendered  by  Messrs.  Shapiro  and  Aronson.  A  view 
of  the  fixture  rooms  of  the  latter  and  a  hasty  inspection  of 
the  German  high-pressure  gas  "arc,"  imported  by  Messrs. 
Fensterer  and  Ruhe,  were  followed  by  a  visit  to  the  Edison 
Waterside  plant.     A  theater  party  ended  the  day. 

On  Friday  morning  Mr.  Summers,  of  Ithaca,  and  Mr. 
Boyle,  of  Hornell,  introduced  topics  pertaining  to  new 
business,  card  indexes  and  follow-up  systems,  and  Mr. 
O'Neil,  of  Norwich,  brought  out  some  good  ideas  regard- 
ing main  extensions.  Luncheon  was  presided  over  by  the 
executors  of  the  Barstow  Company,  and  an  enthusiastic 
motion,  thanking  the  officials  for  the  unusual  opportunity 
for  instruction  and  diversion,  was  unanimously  passed. 

During  the  meeting  it  was  remarked  that  the  time  is 
ripe  for  the  formation  of  an  appliance  club  or  association 
in  New  York,  with  lunch  facilities  for  resident  members,  a 
meeting  room  for  monthly  meetings  for  discussion,  and 
with  the  entertainment  features  necessary  for  out-of-town 
members.  It  was  suggested  that  a  few  large  appliance 
manufacturers  could  easily  create  business  by  fostering 
the  idea,  even  to  the  extent  of  permanent  display  rooms. 


International  Municipal  Congress  and  Expositior 

Under  the  auspices  of  the  city  of  Chicago  and  a  nun  r 
of  civic  organizations  the  International  Municipal  Coni; 
and  Exposition  was  opened  at  the  Coliseum,  Chicago, 
Sept.  18,  to  continue  until  Sept.  30.  Greetings  were 
tended  at  the  opening  exercises.  Mayor  Harrison  of  ( 
cago  welcoming  the  visitors,  and  speeches  being  maiK 
Mayor  Fitzgerald  of  Boston;  Mr.  John  MacVicar, 
Mayor  of  Des  Moines ;  Mr.  Harry  A.  Wheeler,  presi^ 
of  the  Chicago  Association  of  Commerce;  Mr.  FrancJM 
Rucavado  of  San  Jose,  Costa  Rica  (who  spoke  in  Spam 
and  others.  Letters  were  read  from  the  Lord  Mayui 
London,  Mayor  Reyburn  of  Philadelphia,  and  others. 

Sessions  of  the  congress  are  held  every  afternoon,  ■ 
evening  meetings  of  a  more  popular  character,  often  • 
sisting  of  moving-picture  shows,  one  representing  fireb 
operating  at  a  fire  and  shown  by  the  General  Electric  C 
pany.  The  subjects  discussed  at  the  daily  meetings  relai 
municipal  advancement  on  such  themes  as  city  char 
municipal  accounting  and  efficiency,  municipal  musei 
city  planning,  paving,  taxation,  police  and  fire  service, 
supply,  protection  of  water  and  disposal  of  sewage, 
waste,  parks  and  playgrounds,  hygiene  and  sanitation, 
the  like.  The  subject  of  most  direct  interest  to  elect 
men,  perhaps,  is  that  of  "Pub.lic  Utilities,"  to  be  discu 
on  the  afternoon  of  Sept.  25  under  the  chairmanship  of 
Bion  J.  Arnold  and  including  addresses  by  Messrs.  E 
Elliott,  of  New  York;  H.  M.  Byllesby,  of  Chicago. 
Edward  W.  Bemis,  of  New  York. 

Coincident  with  the  congress  there  is  shown  a  large 
play  of  exhibits  pertaining  to  municipal  activities,  ma 
an  exhibition  of  a  very  interesting  nature;  but  only  a 
of  the  exhibits  are  directly  electrical  in  their  nature, 
cities  of  New  York  and  Chicago  have  the  largest  pi 
municipal  displays.     One   interesting  feature  of  the 
York  City  exhibit  is  a  series  of  pictures  in  one  frame  s 
ing  the  development  of  street  lamp-posts  in  New  York 
since  the  year  1850.    A  number  of  other  pictures  of  ; 
illumination  and  modern  lamp-posts  are  displayed,    h 
Chicago  municipal  exhibit  the  Electrical  Inspection  Bi 
of  the  Department  of  Electricity  has  a  booth  fitted  1 
show  the  fire  danger  from  hazardous  electrical  mate 
Here  old-style  wiring  is  contrasted  with  modern  pra 
and  examples  of  burn-outs  show  some  things  that  are    O" 
avoided.    Another  contrast  is  afforded  by  an  old-type  ;  i  a 
modern  moving-picture  machine,  showing  the  improve  °i' 
of  apparatus  now  used  in  the  booths  used  at  moving-pi 
shows.    The  Bureau  of  Gas  Inspection  of  Chicago  dif 
a  portable  photometer  outfit  used  for  testing  street  Ian' 
all  kinds,  from  gasoline  to  flaming  arcs. 

A  large  number  of  American  and  foreign  cities  are  i 
sented  by  exhibits,  usually  in  the  shape  of  photogi 
books,  pamphlets,  drawings  or  diagrams.  The  Bure 
the  Census  of  the  United  States  government  is  also  i'f<^ 
sented  by  published  reports  of  statistics  and  v;  ous 
schedules  and  forms.  The  Sanitary  District  of  Cl" 
shows  a  working  model  of  a  sewage-disposal  plant. 

Among  the  industrial  exhibits,  possibly  that  of  gr  -- 
electrical  interest  is  the  one  shown  by  the  Commonvilt" 
Edison  Company  and  the  North  Shore  Electric  Conm.v, 
of  Chicago,  in  conjunction.  The  Commonwealth  cor  any 
displays  a  large  map  made  of  wood  and  provided 'ith 
miniature  incandescent  lamps  in  colors  correctly  plad  « 
to  location  to  show  the  generating  stations  and  subst  lons 
of  the  company  in  the  city  of  Chicago.  Four  gene  tmg 
stations,  twenty-four  substations  distributing  direct  ci  ent, 
eleven  substations  distributing  alternating  current,  ar  one 
substation  distributing  alternating  current  with  au:iary 
steam  reserve  are  shown,  each  distinguished  by  it:  3*" 
color.  The  North  Shore  map  represents  the  large  teitory 
served  by  this  company  surrounding  Chicago,  showmi^ike- 
wise  by  miniature  lamps  the  cities  and  villages  ser  i  a 
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ihe  generating  stations  and  substations.  The  exhibit  also 
ontains  fine  interior  views  of  the  Fisk  Street  ami  Quarry 
jtreet  generating  stations  and  literature  relating  to  the 
';Iimination  of  the  smoke  nuisance  by  the  use  of  central- 
.tation  energy,  the  sanitary  conditions  obtainable  in  fac- 
tories through  the  use  of  electricity,  and  the  present  status 
f  existing  and  proposed  electrifications  of  steam-railroad 
erminals. 

The  H.  W.  Johns-Manville  Company,  New  York,  has  an 
xhibit,  a  prominent  feature  of  which  is  an  asbestos  booth 
ior  moving-picture  shows.  This  type  of  booth  is  now  recog- 
!ized  by  law  in  five  or  six  states.  Robert  \V.  Hunt  &  Com- 
lany,  Chicago,  demonstrate  inspection  tests,  including  the 
iivestigation  of  electrolytic  corrosion  of  iron  structures  eni- 
iedded  in  concrete.  The  testing  of  rubber-covered  wire  is 
^so  shown,  as  well  as  several  other  interesting  processes. 
^mong  the  large  number  of  other  exhibitors  are  the 
vrnold  Company,  Chicago;  H.  M.  Byllesby  &  Company, 
hicago :  Dean  Electric  Company,  Elyria,  Ohio;  Green 
ingineering  Company,  Chicago,  and  Western  Gas  Con- 
;ruction  Company,  Fort  Wayne,  Ind.,  the  last-named  show- 
ig  ornamental  standards  for  street  illumination.  Vacuum 
jcaners  are  exhibited  by  the  McCrum-Howell  Company, 
Jonarch  Vacuum  Cleaner  Company  and  Palm  Vacuum 
'■"■ner  Company. 


,he  1911  Meeting  of  the  British  Association  for   the 
Advancement  of  Science. 


iFrom  the  engineering  point  of  view  generally  the  meeting 

i  the,  British  Association  for  the  Advancement  of  Science, 

hich  has  been  held  at  Portsmouth  from  Aug.  30  to  Sept.  7, 

is  been   considerably   above   the   average.     This   applies 

Irticularly  to  the  papers  of  direct  and  indirect  electrical 

lerest,  and  in  spite  of  the  characteristic  small  attendance 

'  '^e  meetings  of  the  engineering  section  the  discussions 

served  to  allay  the  criticism  that  the  value  of  this 

n  is  deteriorating.    The  whole  attendance  at  the  nieet- 

ibout  1200,  is  somewhat  below  the  average  of  recent 

-.  but  it  should  be  remembered  that  the  period  chosen 

he   meeting  on   this   occasion   overlapped   more   than 

with  the  holiday  season.     Next  year  the  meeting  will 

d  from  Sept.  4  to  11  in  Dundee  (Scotland),  the  presi- 

being  Prof.  E.  A.  Schafer,  of  Edinburgh  University. 

ic  following  year,   1913,  the  association  will  meet  in 

Irmingham. 

'Proceedings  commenced  on  the  evening  of  Wednesday, 
■   30,  when  Sir  William  Ramsay,  president  of  the  asso- 
n.  delivered  his  address. 

■■  president  discussed  the  arrangement  of  the  chemical 
'Its    in    numerical    order    according    to    their    atomic 
ts,   including  the  twenty-six  elements   discovered   in 
ely  recent  years,  and  pointed  to  the  great  desirability 
ermining  the  atomic  weight  of  radium  and  the  weight 
electron.    Concerning  the  enormous  quantity  of  en- 
tered up  in  radium  and  its  descendants,  the  president 
iiat  if  the  energy  in  a  ton  of  radium  could  be  utilized  in 
t  rty  years,  instead  of  being  evolved  at  its  invariable  slow 
ne  of  1760  years  for  half-disintegration,  it  would  suffice  to 
pjpel  a  ship  of  15,000  tons  with  engines  of  15,000  hp  at 
ti  rate  of  15  knots  for  thirty  years — practically  the  life- 
tie  of  the  ship.    To  do  this  actually  requires  a  million  and 
aalf  tons  of  coal.    The  virtue  of  the  energy  of  the  radium 
Cjsists  in  the  small  weight  in  which  it  is  contained — in 
oer  words,  the  radium-energy  is  in  an  enormously  con- 
cjtrated  form.     This  leads  to  the  speculation  whether,  if 
ernents  are  capable  of  disintegration,  the  world  may  not 
j>ie  at  its  disposal  a  hitherto  unsuspected  source  of  energy. 
Te  whole  progress  of  the  human  race  has  indeed  been  due 
tcindividual  members  discovering  means  of  concentrating 
^'•rgy  and  of  transforming  one  form  into  another.     Great 
P'gress  has  been  made  during  the  past  century  in  effecting 


the  conversion  of  one  form  of  energy  into  others,  with  as 
little  useless  expenditure  as  possible.  For  Great  Britain 
as  a  nation  it  is  of  importance  to  make  the  best  use  possible 
of  her  coal  fields.  He  advocates  the  conversion  at  the  pit- 
mouth  of  the  energy  of  the  fuel  into  electrical  energy, 
using  as  an  intermediary  turbines,  or  preferably  gas  engines, 
and  transmitting  the  electrical  energy  to  where  it  is  wanted. 
The  use  of  gas  engines  may,  if  desired,  be  accompanied  by 
tl*e  production  of  half-distilled  coal,  a  fuel  which  burns 
nearly  without  smoke,  and  one  which  is  suitable  for 
domestic  fires,  if  it  is  found  too  difficult  to  displace  them 
and  to  induce  the  English  population  to  adopt  the  more 
efficient  and  economical  systems  of  domestic  heating  which 
are  used  in  America  and  on  the  Continent.  The  increasing 
use  of  gas  for  factory,  metallurgical  and  chemical  purposes 
points  to  the  gradual  concentration  of  generating  stations 
near  the  coal  mines,  in  order  that  the  laying  down  of  ex- 
pensive piping  may  be  avoided. 

The  meetings  of  the  sections  began  on  Thursday,  Aug.  31, 
and  continued  daily  until  Sept.  7.  Prof.  J.  H.  Biles,  presi- 
dent of  Section  G  (engineering),  devoted  his  address  to 
this  sectioij  entirely  to  stability  in  ships.  The  president's 
address  was  followed  by  a  paper  by  Mr.  W.  Worby  Beau- 
mont on  "The  Origin  and  Production  of  Corrugation  of 
Tramway  Rails." 

The  author  explained  that  the  corrugations  are  a  function 
of  the  elastic  resistance  of  the  material  to  compression,  its 
elastic  tensile  strength  and  its  hardness,  the  mechanical 
originating  conditions  being  the  weight  on  the  wheels  and 
the  increase  of  that  weight  more  especially  on  the  outside 
curves  by  "car  heeling"  at  the  higher  speeds.  He  claimed 
that  the  first  and  most  effective  remedy  is  the  reduction  of 
the  great  destructive  weight  on  the  wheels  of  the  modern 
car,  the  second  is  the  use  of  large  wheels,  the  third  is  the 
maintenance  of  moderate  speeds,  and  the  fourth  is  the  use 
of  harder   rails   than   the   hardest   at  present  employed. 

The  discussion  was  opened  by  Mr.  Alexander  Siemens, 
president  of  the  Institution  of  Civil  Engineers,  who  sug- 
gested that  the  author  did  not  himself  really  believe  the 
conclusions  he  had  given  in  the  paper.  Reduction  of  speed 
and  the  use  of  larger  wheels  are  impossible ;  all  electrical 
engineers  know  that  in  the  design  of  generators  and  motors 
the  weight  increases  rapidly  with  decrease  of  speed,  so 
that  the  remedy  suggested  is  worse  than  the  defect.  He  sug- 
gested that  rail  makers  should  turn  attention  to  producing 
a  rail  having  a  hard  resisting  material  on  the  sides  and 
a  soft  metal  for  the  head.  This  would  "give"  as  the  wheel 
passed  over  and  regain  its  shape  afterward. 

Sir  William  Ramsay  jocularly  characterized  this  sugges- 
tion as  "a  dream"  and  asked  what  would  be  the  effect  on 
the  average  tractive   force. 

Prof.  J.  E.  Petavel  suggested  as  a  remedy  for  rail  corru- 
gation the  springing  of  the  wheel  tire  by  introducing  a  layer 
of  some  materia!  all  round  between  the  outer  tire  and  the 
wheel.  This  would  give  a  larger  area  of  contact  and  oper- 
ate much  in  the  same  way  as  a  pneumatic  tire. 

Mr.  Beaumont  in  reply  pointed  out  that  Mr.  Siemens 
could  not  have  studied  the  properties  of  materials  very 
closely  if  he  thought  he  could  get  a  sufficiently  good  tem- 
pered material  which  would  stand  the  rolling  pressures  of 
small  tramcar  wheels,  carrying  20-ton  loads,  and  recover 
after  every  indentation.  It  would  really  be  a  reversion  to 
the  wrought-iron  railway  rails  used  many  years  ago,  which 
used  to  spread  gradually  sideways  until  strips  came  off. 
He  agreed  that  larger  wheels  could  not  be  used  with  the 
present  tramcar  design,  but  a  little  modification  would  make 
this  possible.  Finally,  after  suggesting  that  this  question 
of  corrugation  would  be  an  important  factor  in  determining 
whether  tramways  would  eventually  be  superseded  by  some 
other  form  of  traction,  Mr.  Beaumont  said  that  the  cost  of 
repairs  and  maintenance  on  some  lines  in  England  due 
to  this  was  rendering  it  impossible  to  run  the  undertakings 
without  municipal  aid. 
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The  final  paper  presented  before  this  section  on  Thurs- 
day morning  was  a  description  of  the  Anschutz  gyro- 
compass by  Mr.  G.  K.  B.  Elphinstone.  The  paper  was 
not  discussed.  The  instrument  was  demonstrated  daily 
throughout  the  meeting.  The  apparatus  is  a  rapidly  rotating 
gyrostat  compass  in  the  true  sense  of  the  word  in  that  its 
axle  precesses  to  the  true  north  and  south  automatically 
no  matter  in  what  position  the  compass  is  started. 

Owing  to  lack  of  space  the  remaining  portion  of  the 
report  of  the  meeting  is  held  over  and  will  appear  in  the 
issue  of  next  week. 


Convention  of  the  Colorado  Electric  Light,  Power  and 
Railway  Association. 

The  Colorado  Electric  Light,  Power  and  Railway  Asso- 
ciation held  its  ninth  annual  convention  at  the  Hotel  Colo- 
rado, Glenwood  Springs,  Col.,  Sept.  13-15.  Si.xty  mem- 
bers were  present  at  the  first  session,  which  began  with 
a  brief  address  by  the  retiring  president,  Mr.  H.  L.  Corbett, 
of  the  United  Hydroelectric  Companj',  who  rapidly  sketched 
the  growth  in  the  use  of  electricity  and  the  greater  tendency 
to  substitute  electrical  for  other  forms  of  energy-,  where 
costs  could  be  shown  to  compare  reasonably.  He  also  com- 
mented on  recent  changes  in  the  Colorado  field  through 
the  resignation  of  three  managers  of  large  companies, 
namely,  Messrs.  George  B.  Tripp,  of  the  Colorado  Springs 
Light,  Heat  &  Power  Company ;  William  T.  Wallace,  of  the 
Colorado  Light  &  Power  Company,  and  J.  F.  Vaile,  of  the 
Pueblo  Suburban  Traction  &  Lighting  Company. 

Papers  prepared  by  Messrs.  G.  E.  Williamson  and  C.  A. 
Sunderlin   were   then   presented. 

ELECTRICITY    IN    ADVERTISING. 

ilr.  Williamson,  as  illuminating  engineer  for  the  Denver 
Gas  &  Electric  Light  Company,  has  had  unusual  success 
with  display  lighting.  His  paper  on  "Electricity  for  Adver- 
tising Purposes,"  read  by  Mr.  D.  Evans,  develops  the  im- 
portance of  light  from  the  beginning  of  time;  the  dissatis- 
faction which  the  natural  night  illumination  has  always 
given ;  earl)'  forms  of  artificial  light,  and,  finally,  modern 
electrical  display  applications.  Window  lighting,  outlining 
and  signs  are  separately  discussed.  Mr.  Williamson  sug- 
gested some  unbalancing  of  window  illumination  so  that 
some  shadow  will  be  evidenced  and  "flatness"  avoided.  All 
portions  of  the  goods  displayed  should,  however,  be  illumi- 
nated completely.  He  advocated  the  selling  of  large  units 
as  evidence  of  a  good  grade  of  salesmanship  and  stated  that 
demonstration  of  comparative  cheapness  and  effectiveness 
of  electrical  advertising,  as  compared  with  other  forms, 
is  readily  made  by  approaching  a  merchant  with  the  verified 
number  of  persons  passing  by  his  store  and  accentuating 
the  fact  that  these  persons  are  off  duty  evenings  and  sus- 
ceptible to  impression.  With  newspaper  advertising,  one 
particular  advertisement  must  vie  with  many  others  on  the 
printed  page,  and  can  only  describe  the  goods,  not  show 
them.  Emphasis  was  laid  on  service  as  against  kw-hours, 
and  the  Denver  company  is  stated  to  be  advancing  its  dis- 
play lighting  solely  on  the  flat-rate  basis,  so  that  efficient 
lamps  make  a  direct  energy  saving  to  the  company.  The 
Denver  flat  rate  consists  of  a  readiness-to-serve  charge  of 
5  cents  per  lamp  per  month,  plus  5  cents  per  kw-hour  on  a 
2o-watt  lamp  basis,  plus  $1  a  month,  less  a  discount  based 
on  the  total  consumption.  Over  $70,000  worth  of  display 
lighting  income  has  been  taken  on  this  year  by  proving  the 
"circulation"  and  showing  the  merchant  an  illuminated 
model  of  his  display  lighting  according  to  the  proposed 
installation. 

Discussion. 

In  the  discussion  Mr.  S.  E.  Doane  said  the  Denver  com- 
pany was  the  pioneer  in  selling  service  rather  than  energy, 


and  that  this  method  appears  to  be  finding  rapid  favor, 
since  fuel  costs  are  the  least  involved  in  central-station 
service  and  the  energy  used  is  proportional  only  to  the  fuel 
consumed.  Mr.  Doane  stated  that  the  growing  popularity 
of  tungsten  lamps  was  probably  responsible  for  the  falling 
off  of  carbon-filament  lamp  production  for  the  first  time  in 
history. 

INCREASING   BUSINESS    ON    EXISTING    CIRCUITS. 

Mr.  Sunderlin  spoke  on  "Methods  Used  in  Securing  Busi- 
ness on  Present  Lines"  and  emphasized  the  need  for  com- 
plete data  on  all  residences,  whether  wired  or  not,  and  as  tc 
what  extent  electricity  was  being  employed.  Where  tht 
consumption  of  energy  is  below  the  average,  or  wheri 
buildings  are  unwired,  the  filling  out  of  such  gaps  shouli 
be  cheaper  than  the  extension  of  lines  into  new  territorit■^ 
As  aids  to  intensifying  of  service,  a  time-payment  plan  I'li 
wiring  residences,  wiring  at  cost  and  the  definite  presenta 
tion  of  wiring  costs  to  the  prospective  consumer  by  tht 
solicitor  are  recommended.  The  desire  for  convenient  ap 
pliances  if  aroused  will  frequently  bring  in  customers  un 
interested  in  electric  lighting.  Over  90  per  cent  of  thi 
customers  at  Colorado  Springs  use  electric  irons. 

Discussion. 

The  discussion  centered  largely  on  the  character  of  wir 
ing  necessary  to  induce  adoption  through  its  cheapness 
Mr.  Doane  commented  on  the  disadvantages  forced  upo- 
the  electric-lighting  industry  of  England  by  the  well-organ 
ized  gas  interests.  The  necessity  of  placing  all  feeder 
underground  and  for  moving  feeders  at  any  time  on  th 
request  of  the  postal  authorities  makes  very  vital  the  ir 
tensifving  of  service  uses  in  districts  already  served.  .^ 
a  cheap  method  of  inducing  the  use  of  electricity  Mr.  Dear 
mentioned  the  concentric  wire  recently  evolved  abroad,  coi 
sisting  of  an  inner  conductor,  rubber  insulation  and 
double  grounded  copper  outer  sheath,  the  double  conduct! 
being  clamped  over  surfaces  as  necessary.  The  constru 
tion  is  stated  to  be  inconspicuous  and  cheap  and  under  cc 
sideration  by  certain  manufacturers  of  this  country. 

Mr.  W.  J.  Canada,  of  the  Rocky  Mountain  Fire  Unde 
writers'  Association,  suggested  that  frailer  constructii 
than  permissible  in  this  country  might  be  fairly  satisfacto 
in  foreign  countries  owing  to  the  following  reasons:  T 
rare  occurrence  of  frame  structural  material  in  Europe 
buildings  as  against  its  prevalence  here;  the  governmen* 
attitude  which  makes  the  owner,  tenant  or  builder  ab.' 
lutelv  responsible  for  any  fire  caused  by  defective  cc 
struction  or  operation  in  those  countries  as  against  ent 
irresponsibility  here;  the  greater  carefulness  of  workin 
of  all  classes  in  those  countries.  The  much  larger  reven 
normally  obtained  per  unit  cost  of  original  installation 
this  country,  he  said,  makes  slight  cost  differences  of  mi: 
less  importance  and  the  use  of  wiring  exposed  on  the  c( 
ing  would  be  objectionable  to  the  residence  owner  here 

The  general  opinion  of  lighting-company  operators  pr 
ent  was  that  conduit  as  now  installed  provides  the  0  ' 
permanent  form  of  wiring  and  is  a  small  part  of  the  on  - 
nal  cost  as  compared  with  fittings  and  especially  with  I  - 
tures  in  residence  work.  Conduit  work  was  stated  to  ^ 
now  averaging  in  cost  from  $1.75  to  $4  per  outlet,  acco  - 
ing  to  the  character  of  the  installation. 

OXYACETYLENE    WELDING. 

Thursday's  sessions  were  opened  with  the  paper  n 
"Welding  by  the  Oxyacetylene  Process,"  by  Mr.  K.  - 
Brackett,  of  Denver.  This  was  stated  to  give  the  hot  ;t 
flame  temperature  known.  The  dift'erent  systems  were  <  •- 
lined  by  the  author  and  the  necessity  for  pure  gases  sho  i- 

The  process  has  been  coming  into  very  general  use,  m  n 
work  being  accomplished  in  large  operations  by  use  )i 
portable  sets  with  compressed  oxygen  and  dissolved  ac.>- 
lene  in  small  tanks.  The  heavy  penstocks  of  the  Ceral 
Colorado  Power   Companv  at  Boulder,  4  ft.   in  diam(  r. 
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f..  in.  in  thickness  and  supporting  a  static  head  of  1800  ft., 
cveloped  numerous  small  leaks  at  the  double-riveted  bult- 
tnged  joints.  Waste,  wash  and  consequent  danger  to 
t>  line  made  necessary  the  correction  of  this  trouble,  in 
Mich  the  oxvacetylene  process  was  completely  successful. 

;  Discussion. 

in  discussion  Mr.  Tripp,  retiring  general  manager  of 
t:  Colorado  Springs  Company,  noted  the  success  of  its 
sip  in  using  such  portable  apparatus.  A  cracked  high- 
p'ssure  cylinder  is  now  being  so  welded  at  a  cost  of  $50 
\<ich  would  otherwise  cost  $2,000  to  replace. 

^lr.  Dostal,  of  the  Denver  Gas  &  Electric  Light  Com- 
phy,  suggested  the  value  of  oxygen  generation  by  an  elec- 
tllytic  process  as  off-peak  load.  Mr.  Brackett  stated  that 
o|side  of  the  difficulty  in  separating  hydrogen  perfectly 
o(y  a  rate  e.xceeding  4  cents  per  k\v-hour  could  stand  in 
t)  way  of  replacing  the  present  expensive  chlorate  of 
piassram  process. 

ECONOMIC    PRODUCTION    OF    LIGHT. 

\  paper  by  Mr.  S.  E.  Doane,  of  the  National  Electric 

Liip  Association,   on   the   economic   production    of    light 

ws  then  read.     Mr.  Doane  prefaced  his  paper  by  stating 

tit  on  invitation  he  was  expressing  his  own  personal  con- 

v'tions  rather  than  outlining  any  program  in  contempla- 

tJi.    The  thought  of  the  paper  does  not  differ  materially 

im  that  presented   by   the   same  author  before   the   St. 

piis  convention  of  the  National  Electric  Light  Associa- 

tii.    Mr.  Doane  stated  that  the  temporary  embarrassment 

oiighting  companies  by  the  introduction  of  high-efficiency 

l*r>s  is  far  less  serious  in  this  country  than  abroad,  where 

reduction  of  living  expenses  is  a  necessity.    Although 

,'  companies  are  promoting  the  use  of  such  lamps 

...  .  ihan  ever  before,  as  yet  only  5  per  cent  of  the  sockets 

i>  tilled  with  tungsten  lamps.     In  the  estimation  of  Mr. 

D\-ic  lamp  efficiency  should  be  considered  an  important 

•  the  total  plant  efficiency.     Central  stations  are  en- 

:  with  the  problem  of  increasing  the  efficiency  of 

md  of  transmission,  whereas  the  incandescent  lamp 

.cturers  must  study  the  problem  particularly  and  in 

Ti  order  to  make  the  use  of  incandescent  lamps  most 

lie  to  the  ultimate  consumer;   because,   unless   the 

;m  compete  in  cost  with  other  illuminants,  its  field 

fulness  will  be  greatly  limited.     Mr.  Doane  stated 

a  broad  way  the  economic  saving  by  the  use  of  high- 

cy  lamps  is  very  great;  but  because   most   existing 

systems  are  so  designed  as  to  give  a  great  part  of 

^ing  to  the  consumer  the  electric-light  company   is 

I  to  treat  the  use  of  the  high-efficiency  lamp  as  a 

icidental  in  its  routine  business.     He  held  that  the 

at  electrical  energy  is  metered  and  paid  for  by  the 

ler  when  delivered  at  his  premises  did  not  remove 

ral  obligation  of  the  company  to  assist  the  consumer 

the  energy  in  the  best  possible  way.    The  efficiency 

sformation  of  electrical  energy  into  light,  Mr.  Doane 

-!•  !'.  is  not  the  only  factor  affecting  the  cost  of  the  com- 

"I'ity  to  the  consumer.     The   relatively   low   density   of 

re  lential  service  is  responsible  to  a  great  extent  for  the 

St  of  rendering  such  service,  and  the  author  stated 

e  high-efficiency  lamp  could  form  the  basis  of  a  cani- 

pa:i    for    increasing    the    density    of    residential    service. 

Tl  high-efficiency   lamp  properly  used   in   a  properly  de- 

sifed  system  of  charging  offered   great   possibilities   for 

'    ad.ncing  central-station  interests  and  extending  the  field 

°i  ghting  service.     The  central  stations  and  lamp  manu- 

'     fayrers  are  mutually  affected  by  the  attitude  of  the  public 

'    'o>rd  electric  illuminants  in  general,  and  Mr.  Doane  con- 

■     cliJd  by  stating  that  it  is  essential  that  both  these  interests 

>    un-;:  in  order  to  make  the  electric  light  the  best,  safest  and 

'     ch^pest  illuminant  that  human  effort  can  produce. 

'     _  f ■  Aller,  illuminating  engineer  of  the  General  Electric 

I     Cojpany,  contrasted  the  slogan  in  this  country.  "Increase 

y°    light,"  with  that  of   Europe.   "Decrease  your  bills." 


Mr.  Dostal  commented  on  the  benefits  by  high-efficiency 
lamp  sales  to  the  lamp  manufacturer  and  the  consumer,  with 
actually  reduced  revenue  from  lighting  sales  to  practically 
all  service  companies  using  meters.  Only  by  pushing  other 
appliances  have  revenues  been  kept  from  falling  off,  where 
without   the  new   lamps   increases  could   be   shown. 

Mr.  Tripp,  of  Colorado  Springs,  stated  that  delay  in 
introducing  such  lamps  might  be  of  greater  value  in  Colo- 
rado, where  competition  with  gas  is  not  so  serious  as  in 
the  East  and  where  practically  all  houses  are  wired.  Mr. 
G.  L.  Flower,  of  Montrose,  emphasized  the  situation  of 
companies  in  the  small  Western  cities  by  stating  that  70 
per  cent  of  all  demand  in  Montrose  is  for  lighting  and 
that  over  85  per  cent  of  all  buildings  are  wired.  There  is 
small  chance  of  getting  much  new  business  by  cheaper  light, 
and  it  is  impossible  to  avoid  some  loss  in  revenue  where 
new  and  better  lamps  replace  old  lamps. 

This  was  the  general  sentiment  among  the  smaller  com- 
panies, excepting  the  United  Hydroelectric  Company,  of 
Georgetown,  and  the  Leadville  Light  &  Power  Company, 
botli  of  which  still  sell  electricity  on  the  old  flat-rate  basis. 
It  appeared  general  practice  in  other  cities  to  push  the  sale 
of  large  units,  rather  than  to  attempt  changes  in  rates 
which  would  certainly  entail  litigation. 

In  commenting  on  the  general  hesitation  of  service  com- 
panies to  push  the  new  lamps  vigorously  Mr.  Corbett  em- 
phasized the  fact  that  other  interests  introduce  improved 
lamps  if  central  stations  do  not,  and  the  question  now  is, 
"What  can  central  stations  do  to  preserve  their  revenue 
intact?" 

Mr.  Doane  stated  that  manufacturers  have  not  wished 
to  hasten  the  use  of  high-efficiency  lamps.  More  floor 
space,  equipment  and  help  are  necessary  in  their  manufac- 
ture. Foreign  competition,  isolated  plants  and  train-light- 
ing service  are  forcing  the  issue.  Co-operation  is  neces- 
sary with  lighting  companies,  but  the  tendency  is  so  strong 
toward  low-watt  units  that  the  23-watt  lamp  is  even  now 
the  best  seller  and  the  sales  are  increasing.  The  first  prob- 
lem of  central  stations  is  a  solution  of  the  rate  question, 
and  this  will  probably  take  the  form  of  a  charge  covering 
maximum  demand  plus  a  low  metered  charge  to  cover  fuel 
and  transmission  charges. 

ELECTRICITY    IN    MINING. 

A  paper  entitled  "Selling  Electricity  for  Mining  Opera- 
tions" was  next  read  by  Mr.  F.  P.  Wood,  assistant  manager 
of  the  Colorado  Light  &  Power  Company  at  Cripple  Creek. 
Mr.  Wood  stated  that  the  availability  of  accurate  data  is 
the  greatest  single  advantage  in  attacking  the  electric- 
service  problem  in  mining  districts.  His  company  keeps 
lists  of  applications  in  each  mining  property,  with  costs, 
character  of  load,  etc.,  and  ready  reference  to  this  list  is 
the  surest  argument  with  prospective  customers.  Electric 
mine  hoists,  to  which  the  greater  part  of  the  paper  is  de- 
voted, are  often  avoided  by  lighting  companies,  because 
of  the  intermittent  nature  of  the  load  and  the  large  size  of 
the  units.  Rates  profitable  to  the  service  company  have 
also  been  usually  unattractive  to  users.  The  unbalanced 
hoists  usually  found  are  responsible  for  much  of  this 
trouble.  Various  methods  of  balancing,  especially  tail 
chains  on  double  hoists,  were  explained,  together  with 
their  benefits  in  reducing  motor  sizes  and  improving  the 
character  of  the  load.  In  continuous  hoisting  operations 
the  use  of  flywheel  motor-generator  sets  with  a  direct- 
current  motor  driving  the  hoist  was  recommended.  The 
unusually  good  load-factor  of  mine,-  mill  and  pump  loads 
was  evidenced  by  actual  figures.  .\  load-factor  exceeding 
90  per  cent  was  shown  in  many  instances  and  for  the  entire 
Cripple  Creek  field  the  load-factor  is  70  per  cent.  The  use 
of  motors  appeals  strongly  to  mill  operators  as  clean  and 
convenient  and  also  removes  the  fire  hazard  of  steam  plants. 
Discussion. 

Mr.   Woods  stated   that   storage-battery   installations   for 
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keeping  down  hoist  peaks  had  proved  usually  too  costly. 
Mr.  Robertson,  manager  of  the  Leadville  Electric  Light  & 
Power  Company,  said  that  in  five  years  his  company  had 
taken  on  4000  hp  in  electric  hoists,  using  an  extra  charge 
to  cover  the  intermittent  character  of  the  load,  based  partly 
on  maximum  demand  and  partly  on  the  total  energy  con- 
sumed. 

Mr.  Doolittle,  of  the  Aspen  company,  stated  that  all 
steam  hoists  in  the  Aspen  field  had  now  been  replaced  by 
electric  hoists. 

Mr.  Tripp,  of  Colorado  Springs,  pointed  out  that  while 
a  single  hoist  was  a  very  undesirable  load,  100  such  installa- 
tions made  a  good  character  load  for  a  station  and  were  so 
desirable  as  to  warrant  much  lower  rates. 

Mr.  Canada,  of  the  Underwriters,  said  that  electric-serv- 
ice companies  too  seldom  appreciated  that  by  making  good 
motor  installations  in  mill  properties  they  were  reducing 
fire  risk  and  insurance  rates  from  those  of  steam-operated 
stations  and  that  in  metal-mining  buildings  this  saving 
might  average  25  cents  to  40  cents  per  $100  of  insurance 
carried. 

QUESTION    BOX. 

Under  Question  Box  discussions  the  use  of  conduit  in- 
stallations and  especially  conduit  services  with  main  switch 
and  cut-out  outside  the  building  received  general  support. 

;»Ir.  Canada  and  Mr.  Dostal  brought  up  the  question  of 
making  6o-watt  tungsten  lamps  with  the  same  size  of  bulb 
as  the  40-watt  lamp,  so  that  they  may  be  utilized  in  ordinary 
shades  and  fixtures.  Mr.  Doane  asked  for  a  definite  ex- 
pression of  the  association  on  this  matter,  which  was 
given  in  favor  of  making  the  small  6o-watt  lamp  standard. 

The  custom  of  charging  a  meter  deposit,  while  usual,  had 
resulted  in  thg  case  of  the  Denver  company  in  such  a 
large  6  per  cent  banking  business  that  the  practice  has 
been  largely  abandoned  in  Denver. 

ENTERTAINMENT   FEATURES. 

The  remainder  of  the  day  was  given  over  to  entertain- 
ment. In  the  "pool"  a  number  of  swimming  races,  diving 
contests  and  women's  ladder  races  were  held,  the  baseball 
game  being  necessarily  postponed  on  account  of  rain.  In 
the  evening  prizes  were  distributed  to  winners  in  the  "pool" 
contests.  Some  desperate  boxing  and  wrestling  matches 
were  undertaken  by  the  Sons  of  Jove,  shadow  pictures  being 
employed  to  save  the  tender  feelings  of  the  women  present. 
Mr.  D.  Evans,  of  the  Denver  Gas  &  Electric  Light  Com- 
pany, sang  "Killarney,"  and  the  evening  concluded  with 
informal  dancing.  On  Friday  morning  the  women  of  the 
party  were  taken  in  'buses  over  the  mountain  drives,  to 
the  fish  hatcheries  and  through  the  canons. 

At  the  Friday  morning  session  papers  were  read  by  Mr. 
Edwin  Yawger,  of  the  Westinghouse  Machine  Company, 
and  by  Mr.  B.  S.  Manuel  for  Stephen  Q.  Hayes,  of  the 
Westinghouse  Electric  &  Manufacturing  Company. 

CONDENSERS    AND    COOLING    TOWERS. 

Mr.  Yawger's  paper  on  "Condensers  and  Cooling 
Towers"  particularly  covered  the  latest  practice  of  the 
Westinghouse  company  and  was  illustrated  by  stereopticon. 
Emphasis  was  placed  on  the  importance  of  such  condenser 
design  as  would  send  very  hot  discharge  water  to  cooling 
towers,  so  that  the  temperature  of  the  water  after  being 
passed  through  a  tower  might  be  high  enough  to  equal 
even  hot  summer  atmospheric  temperatures.  The  propor- 
tional expense  to  be  incurred  in  condensing  and  cooling 
plants  was  stated  to  b'e  determined  rather  by  experience 
than  theory,  the  efficiency  of  cooling  towers  as  such  being 
yet  a  matter  of  experimental  design.  Mr.  Yawger  developed 
designs  of  towers  to  handle  various  quantities  of  condens- 
ing water  under  varying  operating  conditions  and  outlined 
the  essentials  of  such  towers  as  follows: 

(l)  Speed  is  necessary  at  the  surface  of  contact  of  air 
and  water.     (Still  air  against  still  water  will  cause  only 


minute  evaporation.)  (2)  Power  is  necessary  to  produ 
this  speed  of  contact,  either  by  forcing  or  elevating  t 
water  or  by  blowing  the  air  into  the  tower,  or  by  bu 
and  much  care  must  be  exercised  to  reduce  both 
these  requirements  to  a  minimum.  (3)  Time  of  exposi; 
is  an  important  element,  hence  excessive  speed  must 
avoided  in  order  to  give  time  for  complete  heat  transf' 
(4)  The  time  element  depends  upon  the  ratio  of  volume 
water  to  superficial  area  of  water,  and  hence  complete  si 
division  of  the  water  either  in  thin  layers  or  in  small  drt 
will  tend  to  reduce  the  time  of  exposure — which  means  1< 
elevation  of  water.  (5)  The  subdivision  of  water  and  t 
speed  of  contact  must  not  be  carried  to  the  point  of  pi 
mitting  too  much  water  becoming  entrained  and  lost. 

OUTDOOR    TRANSFORMERS    AND    SWITCHING    STATIONS. 

A  paper  on  this  subject,  prepared  by  Mr.  Stephen 
Hayes,  of  the  Westinghouse  Electric  &  Manufacturi 
Company,  Pittsburgh,  was  read  by  Mr.  B.  S.  Manuel, 
that  company.  '  The  subject  is  treated  under  the  ffcllowi 
heads:  Outdoor  transformers;  outdoor  fuses;  outdoor 
circuit-breakers;  outdoor  lightning  arresters;  designs 
power  stations,  and  actual  outdoor  installations.  T 
paper  emphasizes  the  points  brought  out  by  Mr.  K.  C.  R; 
dall  in  an  A.  I.  E.  E.  paper  on  high-voltage  transfornK 
and  protective  and  controlling  apparatus  for  outdoor 
stallations  at  the  April,  1909,  meeting.  The  advantages 
outdoor  apparatus  lie  in  cheapening  the  installation,  due 
saving  in  building;  there  is  also  less  life  and  prope 
hazard.  The  author  enumerated  the  disadvantages  incidi 
to  exposed  condition  of  the  apparatus  and  described 
number  of  installations  utilizing  outside  high-voltage  c 
cuit-breakers.  In  order  to  give  some  idea  of  the  arraii; 
ments  adopted  for  outdoor  stations  of  various  voltages  r 
ratings,  illustrations  were  thrown  on  the  canvas  of  desi.i 
for  some  typical  stations  and  also  for  some  particular  p 
posed  installations.  Actual  outdoor  installations  of  33,0 
volt,  44,000-volt,  66,000-volt  and  88000-volt  circuits  w 
also  shown  on  the  screen,  indicating  in  a  general  man: 
the  tendency  of  design  of  such   installations. 

ELECTION    OF    OFFICERS. 

The  business  meeting  of  the  association  followed  w 
reports  from  the  various  committees,  showing  heal 
growth  and  greater  co-operation  between  members. 

The  oflScers  elected  for  the  ensuing  year  are  as  folloi 
President,  Mr.  W.  E.  Robertson,  manager  of  the  Leadv 
Electric  Light  Company;  vice-president,  Mr.  W.  N.  Clf 
assistant  manager  of  the  Pueblo  Suburban  Traction 
Lighting  Company  at  Victor. 


Conference  of  Governors  of  States. 


On  Thursday  morning.  Sept.  14,  Governor  Hadley 
Missouri  and  Governor  Aldrich  of  Nebraska  delive 
before  the  Governors  in  conference  at  Spring  L 
addresses  on  "The  Right  of  the  States  to  Control  Ini 
state  Commerce."  These  papers  with  miscellaneous  b 
ness,  occupied  all  of  the  morning.  At  the  afternoon  ses; 
Governor  McGovern  of  Wisconsin  spoke  on  "State  ^ 
trol  of  Public  Utilities."  Intrastate  commerce  regulai 
and  state  control  of  public  utilities  were  treated  as  a  vvh 
and  after  the  delivery  of  Governor  McGovern's  addi 
the  discussion  was  confined  exclusively  to  the  addresse.' 
Governors  Hadley  and  Aldrich  on  intrastate  comme 
the  accompanying  interjection  of  a  matter  of  natu  »' 
politics  having  diverted  attention  from  the  subject  of  pu  ic 
utility  control. 

This  discussion  centered  around  a  proposal  made  ly 
Governor  O'Neal  (Alabama)  that  a  committee  of  g'- 
ernors  be  appointed  to  argue  before  the  Supreme  Cour  )i 
the  United  States  the  right  of  the  states  to  regulate  c  1- 
merce  within  state  borders.     The  Minnesota  rate  case  in 
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.lich  Judge  Sanborn,  of  the  Federal  Circuit  Court  of  Min- 
sota,  held  that  the  states  had  no  right  to  regulate  rates 
ir  freight  or  passenger  railroad  traffic,  on  the  ground  that 
.'ch  intrastate  regulation  would  seriously  interfere  with 
•t  regulation  of  interstate  commerce,  will  shortly  come  he- 
re the  Supreme  Court  of  the  United  States.  The  discus- 
f)n  showed  that  the  Governors  were  practically  unanimous 
:  their  support  of  Governor  O'Neal's  motion.  Under  an 
jiendnient  oiTered  by  Governor  Stubbs  (Kansas)  and 
:cepted  by  Governor  O'Neal,  the  motion  was  that  the 
(nimittee  should  consist  of  Governors  Harmon  (Ohio),  as 
(iairman,  Hadley  of  Missouri,  and  Aldrich  of  Nebraska, 
''lis  motion  was  carried  with  only  one  dissenting  vote, 
'ic  meeting  was  united,  however,  in  the  belief  that  if  the 
sites  are  denied  the  right  to  regulate  commerce  within 
fcir  respective  borders  they  will  be  reduced  to  mere 
pvinces,  without  one  of  the  most  important  powers  in- 
Irent  in  government,  and  that  all  powers  not  specifically 
^nted  by  the  Constitution  to  federal  authority  should  be 
itained  by  the  individual  states. 
I 

,  STATE  CONTROL  OF  PUBLIC  UTILITIES. 

pwing  to  its  interesting  nature  and  the  full  account 
i;iuded  of  the  routine  administration  of  the  Wisconsin 
l4)lic  utility  law,  the  address  of  Governor  McGovern  is 
(•nted  in  full  below: 

fVs  defined  in  the  statutes  of  Wisconsin — and  this  paper 
i|written  almost  wholly  from  the  viewpoint  of  my  own 
S^te — the  term  "public  utility"  has  a  somewhat  restricted 
•Hi  technical  meaning.  It  is  there  employed  to  embrace 
c^y  persons,  corporations  and  municipalities  that  own  or 
cerate  plants  for  the  conveyance  of  telephone  messages, 
qfor  the  production  and  sale  to  the  public  of  heat,  light 
c  power.  These  utilities,  however,  are  regulated  by  the 
I(ilroad  Commission,  which,  as  its  name  implies,  controls  ' 
■•>'  ~team  and  electric  railways,  as  well  as  express  and 
iph  companies.  In  ordinary  speech  even  in  Wiscon- 
crefore  all  these  enterprises  are  public  utilities  and 
iVi  in  this  more  comprehensive  sense  that  I  shall  use  the 
titn. 

HISTOkY    OF    PUBLIC    UTILITY    REGULATION. 

lie  the  agitation  for  the  regulation  of  public  utilities 
a  generation  old,  and  the  theories  applicable  to  such 
•ion   rest   on   well-known   and   long-established   com- 
uv   principles,    it   is   only    within    recent   years    that 
■itial  progress  has  been  made     It  is  true  that  at  times 
e  attempted  regulation  of  this  sort  by  means  of  pro- 
-  inserted  in  the  original  charters  granted  to  public 
corporations ;    at    times    by    authority    granted    to 
political  subdivisions  of  the  State,  and  more  often 
'ct  legislative  enactment.     But  all  these  laws,  how- 
well  suited  to  existing  conditions   when   they   were 
p ■^cd,   in   the   rush    and    intensity    of    modem    economic 
clnge  and  development,  speedily  became  obsolete.     This 
aieast  has  been  the  experience  of  Wisconsin,  and  it  has 
I  slieve  been  the  experience  also  of  many  another  State. 
A  .v.ir  highest  court  has  said  : 

,'ulation  of  railways  by  direct  action  of  the  legisla- 
as  been  tried  and  found  impracticable,  and  its  at- 
tepi  generally  abandoned.  The  business  of  the  carrier 
h:  in  these  modern  times  so  grown  and  expanded  and  be- 
etle such  a  large  factor  in  the  complicated  social  and 
e^iomic  life  of  the  country  that  the  old  modes  of  regu- 
la)n  by  direct  action  of  the  legislative  body  are  no  longer 
acquate,  and  indeed  no  longer  possible." 

is  only  of  late  years  that  effective  administrative  con- 
tr  of  public  utilities  through  a  board  of  commission  has 
b«^i  attempted.  Massachusetts  in  the  year  1885  first 
pl  ed  the  control  of  gas  and  electric  utilities  in  the  hands 
oimch  a  commission.  New  York  established  a  similar 
i>c,-d  in  1905.  In  the  same  year  Wisconsin  placed  com- 
pl',;  regulation  of  railway  service  and  rates  and  the  con- 
'"■'  of  express  companies  in  the  hands  of  three  persons 


called  the  "Railroad  Commission  of  Wisconsin."  Two 
years  later  it  added  gas,  electric  heating,  water,  telephone 
and  telegraph  utilities,  and  street  and  interurban  railways 
to  the  supervision  of  the  same  body.  During  the  session 
of  the  Legislature  this  year  the  power  of  this  commission 
was  again  enlarged  so  as  to  include  the  regulation  and 
conservation  of  water  powers.  Thus  all  the  public  utilities 
of  Wisconsin,  using  this  term  in  its  broadest  sense,  are  now 
subject  to  the  regulation  and  control  of  this  single  board, 
which,  however,  still  retains  its  original  designation. 

A  similar  tendency  toward  commission  control  is  ob- 
servable elsewhere.  During  the  last  year  Ohio,  Kansas, 
Maryland,  New  Hampshire  and  New  Jersey  passed  acts 
creating  commissions  similar  in  part  at  least  to  that  of 
Wisconsin.  California  has  submitted  its  commission  act 
to  a  referendum  vote  of  the  people.  During  the  past  two 
years  the  legislature  of  practically  every  state  in  the  Union 
has  considered  the  question  of  establishing  some  sort  of  a 
public  utility  commission. 

PRINCIPLES    INVOLVED. 

The  basic  legal  principles  underlying  governmental  regu- 
lation of  public  utilities,  however  novel  may  be  their  appli- 
cation to  present  industrial  conditions,  are  as  old  as  the 
common  law.  They  are  founded  upon  the  ver)'  elementarj 
distinction  between  a  public  and  a  private  calling.  One  is 
clothed  with  a  public  use  and  interest,  while  the  other  is 
not;  and  this  public  interest  has  always  in  the  eye  of 
the  law  justified  regulation  in  behalf  of  the  people  as  a 
whole.  The  nature  and  character  of  the  business  of  utili- 
ties is  such  that  competition  is  inoperative  in  determining 
service  or  rates,  and  the  only  choice  left  to  the  public  is 
between  regulated  and  unregulated  monopoly.  It  goes 
without  saying  that  the  right  of  the  State  to  supervise 
monopolies  is  as  ancient  as  it  is  obvious. 

But  it  may  be  urged  that  the  exercise  of  this  power,  the 
enforcement  of  this  right,  is  a  legislative  function  whicb 
cannot  lawfully  be  delegated  to  an  administrative  board  or 
commission.  This  is  very  true ;  it  does  not,  however,  mili- 
tate against  the  practical  utility  of  these  commissions. 
Most  assuredly  it  is  the  legislature  and  not  the  commission 
that  has  the  power  to  regulate.  It  is  the  legislature  that 
does  regulate.  It  is  the  legislature  that  creates  the  com- 
mission, defines  its  powers,  establishes  rules  for  its  guid- 
ance and  determines  the  entire  policy  to  be  pursued.  The 
commission  merely  ascertains  the  facts  of  each  case  as  it 
is  presented,  and  applies  to  these  facts  the  law  already  laid 
down  by  the  legislature.  It  is  purely  an  administrative 
body  with  administrative  functions  only,  although  these 
functions  have  become  so  immensely  difficult  and  important 
that  we  sometimes  conceive  them  to  be  either  legislative 
or  judicial  in  nature,  or  both.  Upon  the  other  hand  the 
rule  laid  down  by  the  legislature  is  often  a  very  simple  and 
elementary  one;  in  the  case  of  Wisconsin  utilities  merely 
that  the  service  and  facilities  furnished  shall  be  reasonably 
adequate,  and  the  rates  charged  shall  be  reasonable  and 
just.  Manifestly  the  difficulty  here  is  not  in  formulating 
a  rule  of  action,  but  in  applying  it. 

This  relation  of  the  commission  to  the  legislature  and 
also  to  the  courts  is  so  well  set  forth  in  the  recent  case  of 
the  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railway 
Company  vs.  the  Railroad  Commission  of  Wisconsin  (136 
Wisconsin,  146),  that  I  feel  justified  in  quoting  from  the 
decision.  Answering  the  objection  that  the  law  creating 
the  railroad  commission  is  invalid  because  it  involves  an 
unlawful  delegation  of  legislative  power,  the  Supreme 
Court  of  Wisconsin,  in  a  very  comprehensive  and  illumi- 
nating opinion,  stated  the  law  upon  this  subject  as  follows: 

"The  division  of  governmental  powers  into  executive, 
legislative  and  judicial,  while  of  great  importance  in  the 
creation  or  organization  of  a  State,  and  from  the  view- 
point of  institutional  law  and  otherwise,  is  not  an  exact 
classification.     No     such     exact     delimitation     of     govern- 
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mental  powers  is  possible.  In  the  process  of  enacting  a 
law  there  is  frequently  necessary  the  preliminary  deter- 
mination of  a  fact  or  group  of  facts  by  the  legislature,  and 
it  is  well  settled  that  the  legislature  may  declare  the  gen- 
eral rule  of  law  to  be  in  force  and  take  effect  upon  the 
subsequent  establishment  of  the  facts  necessary  to  make 
it  operative  or  to  call  for  its  application.  .  .  .  The 
legislature  may  delegate  any  power,  not  legislative,  which 
it  may  itself  rightfully  exercise.  This  power  to  ascertain 
facts  is  such  a  power  as  may  be  delegated.  .  .  .  This 
law  establishes,  and  thenceforth  a^umcs,  the  existence  of 
rates,  charges,  classifications  and  services,  discoverable  by 
investigation  but  undisclosed,  which  are  exactly  reasonable 
and  just.  It  connnits  to  the  Railroad  Commission  the  duty 
to  ascertain  and  disclose  that  particular  rate,  charge,  classi- 
fication or  service.  The  law  intends  that  there  is  only  one 
rate  charge  or  service  that  is  reasonable  and  just.  When 
the  order  of  the  commission  is  set  aside  by  the  court  it  is 
because  this  reasonable  and  just  rate,  charge,  classification 
or  service  has  no't  yet  been  correctly  ascertained.  When 
the  order  of  the  commission  has  been  rescinded  or  changed 
by  the  commission  because  of  changed  conditions  it  is 
because  there  is  a  new  reasonable  rate  to  be  ascertained 
and  disclosed  applicable  to  such  new  conditions  and  fixed 
by  force  of  law  immediately  when  the  new  conditions 
come  into  existence.  But  the  theory  and  the  mandate  of 
the  law  is  that  this  point  always  exists  under  any  combina- 
tion of  conditions  and  is  always  discoverable  although  not 
always  discovered.  Until  it  is  discovered  and  made  known 
the  former  rates  and  service  prevail.  The  order  of  the 
commission  is  prima  facie  evidence  that  the  rate,  charge 
or  service  found  and  fixed  by  it  is  the  particular  rate, 
charge  or  service  declared  by  the  legislature  in  general 
terms  to  be  lawful  and  to  be  in  force.  If  it  were  conceded  . 
that  the  commission  had  power  or  discretion  to  fix  one  of 
several  rates,  either  of  which  would  be  just  and  reason- 
able, it  would  be  hard  to  say  that  this  was  not  a  delegation 
of  pure  legislative  power  to  the  commission.  But  the 
theory  of  this  law  is  to  delegate  to  the  commission  the 
power  to  ascertain  facts  and  to  make  mere  administrative 
regulations." 

An  epoch-making  decision,  you  will  say ;  and  in  some 
respects  it  was.  Contrasted  with  the  holdings  of  some 
other  courts  the  temper  and  attitude  of  the  supreme  bench 
of  Wisconsin  in  this  case  was  novel  enough  to  be  refresh- 
ing. As  additional  evidence  of  this,  permit  me  to  quote 
also  the  second  last  paragraph  of  this  great  opinion : 

"The  notion  that  commissions  of  this  kind  should  be 
closely  restricted  by  the  courts,  and  that  justice  in  our  day 
can  be  had  only  in  courts,  is  not  conducive  to  the  best 
results.  Justice  dwells  with  us  as  with  the  fathers ;  it  is 
not  exclusively  the  attribute  of  any  office  or  class,  it  re- 
sponds more  rapidly  to  confidence  than  to  criticism,  and 
there  is  no  reason  why  the  members  of  the  great  Railroad 
Commission  of  this  State  should  not  develop  and  establish 
a  system  of  rules  and  precedents  as  wise  and  beneficent 
within  their  sphere  of  action  as  those  established  by  the 
early  common-law  judges.  We  find  the  statute  well  framed 
to  bring  this  about." 

THE    COMMISSION. 

The  commission  created  by  this  act  is  appointive,  not 
elective ;  its  members  hold  for  a  term  of  six  years,  and 
receive  annual  salaries  of  $5,000  each  and  expenses ;  they 
are  required  by  law  to  be  experts  in  the  business  com- 
mitted to  them,  and  are  strictly  forbidden  from  engaging 
in  any  other  work  or  becoming  interested  directly  or  in- 
directly in  any  utility  it  may  be  their  duty  to  supervise. 
Employed  under  them  are  about  one  hundred  clerks  and 
engineers,  some  of  whom  receive  salaries  equal  to  those 
of  the  commissioners  themselves.  The  engineering  staff 
upon  whom  the  members  of  the  commission  rely  for  all 
field  and  laboratory  work,  as  well  as  for  expert  and  tech- 


nical examinations,  is  divided  into  groups,  each  worki 
along  some  special  line  under  the  direction  of  an  expe 
enced  chief.  These  men,  wherever  possible,  co-opcr: 
with  the  members  and  employees  of  the  tax  couimissii 
and  when  convenient  do  their  laboratory  work  in  conjin 
tion  with  the  scientists  at  the  University  of  Wiscons 
Thus  organized  and  supported  this  staff  is  considered 
many  'one  of  the  most  efficient  ever  organized  for  work 
this  kind. 

The  Wisconsin  law  makes  no  distinction  between  1 
vately  and  publicly  owned  utilities.  Both  are  amenabk 
the  same  regulations.  Both  report  their  financial  con 
tions  in  the  same  manner,  and  according  to  the  reqiii 
ments  of  a  uniform  system  of  accounting.  This  se^ 
reasonable,  for  the  patrons  of  municipal  plants  arc 
titled  to  the  same  protection  against  inefficient  man: 
ment  as  those  of  private  plants,  and  a  comparison  of 
suits  obtained  under  these  different  systems  of  owner- 
has  been  of  real  assistance  in  the  regulation  of  both. 

INDETERMINATE    PERMIT. 

The  mere  fact  of  regulation  of  public  utilities  conta 
the  implication  that  they  are  virtual  monopolies;  others 
supervision  of  them  might  not  be  expedient  or  even  just 
able.  The  W'isconsin  statute  goes  farther  and  fran 
recognizes  this  condition  by  providing  for  the  so-ca 
indeterminate  permit.  Considering  that  where  effeci 
regulation  exists  competition  is  neither  necessary  nor 
sirable,  the  Wisconsin  law  provides  that  the  short-li 
franchises  held  by  existing  utility  companies  when  it  ■ 
enacted  may  be  surrendered  for  indeterminate  pern 
This  enabled  the  utility  to  secure  a  monopoly  of  the 
ritory  it  occupied  during  good  behavior,  or  until  the  ]) 
should  be  acquired  by  the  public  at  a  fair  valuation, 
this  way  unnecessary  duplication  of  equipment,  unne^ 
sary  augmentation  of  fixed  charges,  and  cut-throat  c 
petition  are  prevented,  and  a  more  economic  and  satis 
tory  service  is  secured.  By  doing  away  with  short-t 
franchises,  moreover,  a  speculative  element  is  eliniin: 
from  public  utility  investments,  and  the  cost  of  finaiii 
enterprises  of  this  sort  is  reduced. 

Thus  commission  control  is  protective  as  well  as  n 
latory — protective  of  the  utility,  I  mean.    The  requirer 
that  every  person  desiring  to  start  a  new  utility  shall 
obtain    from    the    commission    a    certificate   of   public 
venience  and  necessity  further  exemplifies  this  policy, 
order  that  each  existing  company,   so  long  as  it  prop 
serves  the  public,  may  be  free  from  fear  of  invasion  o 
field  by  rivals  possibly  more  powerful  than  itself  it  is 
vided   that   every   utility    having    an    indeterminate   pe 
sliall  have  an  exclusive  monopoly  of  the  business  in  w 
it  is  engaged  except  in  those  rare  cases  where  the  1 
mission,  after  hearing,  may  determine  that  public  con 
ience  and  necessity  require  a  second  utility  to  divide 
field    or    to    supplement    inadequate    or    defective    ser 
"Sandbagging"    and    "paralleling"   are    thus   very  pro| 
and  effectively  outlawed. 

The  last  report  of  the  Railroad  Commission  shows 
seventy-two   corporatons,   representing  37  per  cent  of 
gross     earnings     from     utility     business     in     Wisco 
immediately    upon    this    law    going    into    effect,    dec 
to    exchange    their    franchises    for    indeterminate   per 
Many  others  came  in  afterward.     Stability  in  investn 
was  thus  obtained,  as  appears  from  the  fact  that  the  se  1 
ties  of  utilities  operating  under  a  permit  as  a  rule  comi  "" 
a  higher  price  in  the  market  than  those  that  operate  i  |er 
the  old-time  franchises.     The  period  within  which  iiti  les 
might  thus   exchange   limited-time    franchises   for  int*  er- 
minate   permits    was   at    first   definitely    prescribed   b}tnc 
Legislature,  then  extended  from  time  to  time,  and  th(  ast 
session  made  the  indeterminate  permit  universal  and  ""• 
pulsory.     At  present,  therefore,  there  are  no  special  .aii- 
chises  in  Wisconsin. 
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STOCK    AND    BOND    LAW. 

Another  important  feature  of  tlie  Wisconsin  law  is  con- 
■ol  of  stock  and  bond  issues.  The  capitalization  of  utility 
niipanies  is  limited  to  the  actual  value  of  the  property 
sed  in  the  public  service.  The  reason  for  this  require- 
•'.ent  is  obvious.  Stock  watering  is  always'  and  evcry- 
'here  an  evil  of  far-reaching  and  especially  baneful  sig- 
i6cance ;  but  nowhere  is  it  more  mischievous  than  in  the 
»se  of  public  service  corporations.  Wisconsin  has  abol- 
hed  it,  so  far  at  least  as  public  utilities  are  concerned. 
iesides,  experience  teaches  us  that  to  be  cttective  public 
^gulation  must  be  complete.  It  cannot  be  complete  with- 
[it  control  of  the  issue  of  corporate  securities.  In  deter- 
'ining  what  is  adequate  service  or  a  just  rate,  account 
ust  be  taken  in  every  case  of  the  value  of  the  plant.  The 
Mue  here  spoken  of  is  of  course  the  actual,  true  value. 
jhere  is  no  reason  in  the  world  why  with  complete  con- 
*ol  this  value  should  not  correspond  with  the  stock  and 
>nd  value,  taking  these  securities  at  par.  If  so,  control 
ill  be  facilitated,  the  interests  of  inexperienced  investors 
feguarded,  and  the  utility  placed  on  a  stable  and  con- 
rvative  basis. 

]  PROCEDURE. 

.So  much  by  way  of  outline  of  the  history  and  principles 
,  public  regulation  and  utilities.  A  word  now  as  to  how 
lis  regulation  is  made  effective.  The  procedure  is  ex- 
pmely  informal  and  simple.  A  letter  addressed  to  the 
cretary  of  the  commission  is  usually  sufficient  to  secure 
lOinpt  investigation  of  the  complaint  and  an  adjustment 
1  the  difficulty.  Many  of  the  most  important  rate  sched- 
e  disputes  have  been  settled  in  this  informal  way.  Ex- 
ifisive  reduction  in  railway  rates  for  coal,  potatoes,  grain 
J|d  merchandise,  and  in  the  utility  cases,  many  improve- 
ifcnts  of  service  and  reductions  in  rates,  have  been  volun- 
irily  made  after  an  informal  round-table  conference. 
"jhere  no  such  agreement  can  be  reached  a  formal  hearing 
i|had,  evidence  received,  and,  if  necessary,  further  inves- 
tfation  made,  until  the  case  has  been  determined  upon  all 
le  facts  and  circumstances. 

Ever\-  utility  company  must  file  with  the  commission  all 
(tes,  rules  and  regulations.  No  changes  can  be  made  in 
listing  rates  or  schedules  unless  such  changes  have  been 
iproved  by  the  commission.  Questions  relating  to  ser- 
^e,  rates  and  regulations  may  be  investigated  upon  com- 
Itint  of  a  customer  or  shipper,  or  the  commission  may 
joceed  to  do  so  upon  its  own  motion. 
Should  a  court  review  of  the  order  of  the  commission 
I  desired  the  statute  provides  for  a  speedy  hearing.  The 
tgrieved  party  must  begin  his  action  within  ninety  days, 
id  all  such  actions  are  given  precedence  over  any  civil 
<use  of  a  different  nature  pending  in  court.  Up  to  the 
psent  time  only  seventeen  orders  of  the  Wisconsin  com- 
rssion  have  been  called  in  question  in  this  way  and  in  no 
<5e  has  any  order  been  reversed. 

Coming  now  more  closely  to  the  daily  work  of  the  com- 
tssion,  it  may  be  said,  as  has  been  pointed  out  by  one  of 
t;  commissioners,  that  the  most  important  provisions  of 
t;  public  utilities  law  may  be  grouped  under  the  four 
'ding  heads  of  rates,  service,  valuation  and  accounting. 

RATES. 

The  ascertainment  in  any  case  of  what  constitutes  a  fair 
?d  just  rate  is  a  most  difficult  problem.  With  rate-niak- 
1;  indeed  are  associated  most  of  the  evils  out  of  which 
tt  present  insistent  demand  for  public  regulation  has 
« sen.  Discrimination,  extortion,  secret  rebates,  draw- 
t".ks  and  similar  abuses — familiar  as  they  all  are — illus- 
tlte  what  I  mean.  The  ordinary  citizen  is  entitled  to 
fJtection  against  them.  At  any  rate  he  has  made  up  his 
md  to  have  such  protection  if  the  government  can  fur- 
rh  it. 

•A hat  now  is  the  basis  of  a  just,  equitable  rate?  Some 
flway   managers   and    superintendents    of    public    utility 


plants  contend  that  it  is  the  value  of  the  service  to  the 
shipper  and  consumer.  But  this  method  of  fixing  rates  at 
"what  the  traffic  will  bear''  has  become  so  odious  and  is 
so  manifestly  a  cloak  merely  for  extortion,  discrimination 
and  favoritism  that  extended  discussion  of  it  is  no  longer 
profitable.  It  involves  so  many  elements,  some  subjective 
and  some  objective,  and  so  varies  with  differences  in  per- 
son, time,  place,  connnodities  and  other  conditions  as  to 
aft"ord  really  no  scientific  basis  whatever  for  rate-making. 
Entirely  aside  from  its  whimsicality  and  the  favoritism  it 
invites,  it  is  too  indefinite  and  uncertain  to  be  formulated 
into  a  workable  basis  for  rate-making  in  even  a  majority 
of  cases.  Practically  every  commission,  legislature  and 
court  which  has  seriously  considered  the  subject  has  re- 
jected this  criterion  for  the  more  definite  and  scientific 
idea  of  the  cost  of  service.  The  basis  is  definite,  fair,  as- 
certainable and  economically  justifiable.  It  bears  the 
same  relation  to  rates  that  the  cost  of  production  does  to 
the  price  of  commodities;  and  just  as  the  cost  of  produc- 
tion of  wares  and  merchandise  determines  their  normal 
value,  which  market  price  constantly  approximates  but  with 
which  it  seldom  coincides,  so  the  cost  of  service  rendered 
by  public  utilities  determines  normal  rates  toward  which 
actual  schedules  should  steadily  be  made  to  approach. 

VALUATION. 

How  now  may  the  cost  of  service  in  a  given  case  be 
ascertained?  Many  interesting  and  highly  important  data 
have  been  gleaned  as  to  the  relation  under  varying  condi- 
tions of  production  of  fixed  investment  or  "overhead 
charges"  to  variable  or  current  expenses  and  the  ratio  of 
each  of  these  in  turn  to  the  value  of  the  product.  W'ithout 
attempting  to  enter  upon  the  discussion  of  the  intricacies 
involved  in  this  problem,  let  it  be  said  that  one  of  the  major 
factors  involved  in  this  subject  is  manifestly  the  value  of 
the  plant.  First  of  all,  the  owners  of  utilities  are  entitled 
to  a  fair  return  upon  the  reasonable  value  of  the  property 
devoted  to  public  use.  This  calls  at  once  for  a  valuation 
of  the  physical  property  of  the  plant.  But  this  is  not  all. 
To  it  must  be  added  something  for  the  "going  value"  of 
an  established  concern  and  possibly  something  else  for  out- 
lays and  services  expended  in  the  past  in  upbuilding  the 
plant. 

The  Wisconsin  law  requires  the  commission  to  value 
"all  the  physical  property"  and  "all  the  property  used  and 
useful  for  the  convenience  of  the  public"  belonging  to 
every  public  utility  in  the  State.  As  there  are  more  than 
a  thousand  of  these  plants  and  the  commission  has  ap- 
praised only  about  one  hundred,  it  is  evident  that  this  is 
work  that  cannot  be  quickly  dispatched.  But  it  should  be 
understood  that  among  the  one  hundred  valuations  made 
are  included  all  the  steam  railroads,  the  Milwaukee  Elec- 
tric Railway  and  Light  Company,  and  many  of  the  more 
important  among  the  minor  utilities  of  the  State.  Indica- 
tive of  how  well  this  work  has  been  done  is  the  fact  that 
no  appeal  has  ever  been  taken,  either  by  a  utility  or  a 
municipality,  from  any  valuation  made  by  the  commis- 
sion ;  and  in  some  instances  the  utilities  admitted  that  the 
inventories  prepared  by  the  commission  were  the  best  that 
had  ever  been  taken. 

UNIFORM    ACCOUNTING. 

But  the  value  of  the  plant  is  not  the  only  factor — though 
it  may  be  the  chief  one^entering  into  the  determination 
of  equitable  rates.  Expense  of  operation,  depreciation  and 
other  similar  items  must  also  be  considered.  And  after 
there  has  been  a  determination  of  the  gross  charge  neces- 
sary for  the  maintenance  of  the  utility  and  the  payment 
of  reasonable  profits  to  its  owners  there  yet  remains  the 
apportionment  of  this  amount  among  the  various  classes 
of  consumers.  Commissioner  Ericson  has  well  illustrated 
why  this  is  necessary.  In  the  case  of  electric  lighting  for 
example  the  flat  rate  per  lamp  rule  which  prevailed  almost 
universally   in   Wisconsin   before   public   regulation   began 
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was  soon  found  to  be  very  unjust  and  unsatisfactory. 
Under  it  those  who  used  their  lamps  for  a  short  time  each 
day  were  required  to  pay  as  nuich  as  those  who  used  them 
constantly.  To  say  nothing  of  the  manifest  unfairness  oi 
this  arrangement,  waste  of  electricity  was  of  course  the 
natural  result  with  consequent  loss  to  both  producer  and 
consumer.  Similarly  the  straight  meter  or  kilowatt  hour 
rate  normally  imposes  an  unequal  burden  upon  long  and 
short  hour  consumers.  The  cost  of  100  kw-hours  per 
day  delivered  to  each  of  two  patrons  may  vary  greatly 
with  circumstances.  The  man  who  uses  10  kw  ten  hours 
a  day  should  of  course  pay  less  than  his  neighbor 
who  consumes  100  kw  one  hour  a  day,  for  the  very  plain 
reason  that  the  latter  requires  ten  times  as  great 
a  proportion  of  the  capacity  of  the  plant.  The  proper 
adjustment  of  matters  of  this  sort,  though  by  no 
means  simple,  is  nevertheless  possible  and  highly  de- 
sirable. It  is  of  the  very  essence  of  scientific  rate-mak- 
ing, for  without  it  justice  between  different  classes  of  con- 
sumers is  impossible  of  attainment.  Hence  the  necessity 
of  proper  accounting.  As  Mr.  Ericson  has  said:  "A  cor- 
rect method  of  rate-making  is  almost  out  of  the  question 
unless  the  financial  and  other  records  are  properly  kept." 

But  with  accurate  information  as  to  the  value  of  the 
plant  and  proper  distribution  of  the  cost  of  service  accord- 
ing to  modern  systems  of  accounting  it  is  possible  to  make 
rate  schedules  that  are  equitable  to  all  classes  of  con- 
-.umers,  that  yield  a  reasonable  rate  on  the  investment 
and  that  eliminate  waste  while  promoting  the  maximum 
usefulness  of  the  plant. 

When  this  act  went  into  effect,  therefore,  the  commis- 
sion called  upon  the  utilities  to  submit  a  statement  of  their 
financial  condition.  The  naivete  of  the  response  has  been 
so  well  described  by  Mr.  F.  L.  Holmes,  of  Madison,  that  I 
take  the  liberty  of  quoting  from  his  account  of  it.  "The 
returns,"  he  says,  "were  both  amazing  and  amusing.  Some 
companies  kept  books,  the  accounts  of  others  were  mere 
memoranda  or  check-book  stubs  which  mean  nothing. 
The  bookkeeping  affairs  of  one  municipal  plant  were  re- 
corded in  a  vest-pocket  account  book,  tied  with  a  woolen 
string.  Often  the  owner  and  manager  carried  the  affairs 
of  the  corporation  in  his  head.  Few  plants  carried  a  de- 
preciation account,  and  fewer  managers  understood  the 
purpose  of  such  a  fund.  Where  several  utilities  had  been 
merged  one  general  account  was  maintained  for  credit 
and  another  for  debit.  Business  system  was  unknown.  A 
majority  of  municipal  plants  received  no  credit  for  the 
service  rendered  the  city.  The  revenue  went  into  the 
genera!  fund  and  when  there  was  any  expense  the  city 
made  an  appropriation.  Often  city  employees  attended  to 
the  detail  labor  of  the  plant,  but  the  salary  for  services  was 
paid  out  of  the  general  fund." 

As  required  by  law,  the  commission  put  an  end  to  fhis 
rule-of-thumb  work  and  prescribed  a  uniform  system  of 
cost  accounting  for  all  the  utilities  of  the  State.  The  re- 
sult was  most  gratifying.  By  introducing  system  where 
chaos  reigned  and  compelling  uniformity  both  public  and 
private  plants  were  for  the  first  time  placed  upon  a  basis 
of  efficiency  and  economy  and  an  enduring  foundation  was 
laid  for  intelligent  future  supervision.  It  should  be  some 
satisfaction  to  the  commission  after  all  this  educational 
work  has  been  done  to  know  that  its  classification  of 
accounts  has  since  been  voluntarily  adopted  by  utilities  in 
other  states,  in  Canada  and  even  in  Mexico. 


The  subject  of  service  is  closely  related  to  that  of  rates. 
Like  rates,  just  determination  of  what  constitutes  reason- 
ably adequate  service  in  any  given  case  depends  primarily 
upon  a  correct  valuation  of  the  utility  and  a  satisfactory 
system  of  cost  accounting.  In  addition,  it  requires  an  in- 
spectional  staff.  Gas,  electric,  water  and  telephone  ser- 
vice have   received  special  attention  at  the  hands  of  the 


Wisconsin  commission  and  requirements  as  to  them 
been   standardized.     These   standards   so    far   as   gas  n,. 
electric  service  are  concerned  were  embodied  in  a  se  of 
rules  adopted  only  after  a  most  careful  survey  of  acial 
conditions,  both  within  the  State  and  throughout  the  c 
try.     They  cover  such   matters  as  the  heating  value 
purity  of  gas,  voltage,  care  of  lamps,  accuracy  of  mt:l^. 
disturbance  in  electric  circuits,  and  similar  matters,    he 
staff  of   field  inspection   charged  with   the  administr;o- 
of   these   rules   are   selected   with   particular   refereiic 
their   previous   technical    training   and    experience   in 
lighting  business.     Their  visits  to  the  various  plants 
unannounced  and   vary   in    frequency    from   once  to 
or  five  times  a  year  as  the  conditions  may  require.     In 
diately  after  the  promulgation  of  these  rules  there  « 
marked  improvement  in  the  character  of  service. 


It  is  interesting  to  contrast  the  predictions  of  dis; 
made  by  the  opponents  of  railway  and  public  utility  r 
lation  with  the  actual  results  of  the  operation  of  these  I 
"Radical,"  "populistic,"  "revolutionary,"'  were  some  ot 
mildest  terms  used.  It  was  pointed  out  that  the  e 
country  and  especially  the  State  of  Wisconsin  had  ] 
pered  under  the  laisses  faire  regime  of  earlier  days,  a 
was  said  that  any  such  restriction  of  commercial  111 
as  these  laws  proposed  would  result  in  a  system  of  bui 
cratic  control  which  must  inevitably  disorganize  bus 
and  destroy  prosperity. 

In  striking  contrast  to  these  lugubrious  forecasts  ; 
the  actual  results  of  commission  control.  Most  emp 
cally  has  it  been  a  good  thing,  not  only  for  the  public 
for  the  utilities  also.  The  public  has  made  an  inin 
financial  gain;  just  how  much  it  is  difficult  to  state 
entire  accuracy,  for  many  orders  of  the  commission 
cerning  rates  lowered  some  and  raised  others.  But  ii 
been  conservatively  estimated  that  in  the  matter  of  fr 
rates  alone  there  has  been  an  average  annual  saving 
least  $1,200,000;  in  passenger  fares  of  not  less  than  $ 
000,  and  in  other  forms  of  public  service  a  proportion 
large  amount. 

This,  of  course,  is  not  all  clear  gain.  The  commi 
has  done  a  great  deal  of  work,  most  of  it  of  an  expe 
sort,  and  this  cost  has  been  borne  in  large  part  b\ 
public.  In  the  regulation  of  railway  rates  it  has 
necessary  to  separate  state  from  interstate  traffic,  fr 
from  passenger  service,  and  to  apportion  the  gross  co 
transporting  freight  among  the  various  commodities 
classes  of  merchandise  submitted  for  shipment.  Sub 
tially  the  same  sort  of  analysis  and  discrimination  has 
necessary  in  the  case  of  the  other  utilities.  It  is  work 
calls  for  a  very  high  order  of  ability  and  expert  trai 
In  round  figures,  the  cost  of  maintenance  of  the  con 
sion,  including  the  expense  of  hearings,  of  furn: 
transcripts  of  the  proceedings  free  of  charge  to  a' 
terested  parties,  of  appraisals,  of  publications  and  of 
vice  and  accounting  inspections,  is  about  $100,000  a 

A  large  outlay,  an  expensive  commission  you  will 
but  in  view  of  the  fact  that  the  railroads  and  other 
ties  are  invariably  represented  at  every  important  he 
by  the  very  ablest  engineers  and  experts,  the  State  c: 
afford  to  indulge  in  cheap  or  short-sighted  economy 
after  all  when  the  saving  effected  runs  into  millioi  uf 
dollars  each  year  the  people  can  afford  to  pay  out  /en 
$100,000  for  expenses. 

But  hereafter  at  the  prescribed  rate  of  one  dolla:  for 
each  one  thousand  dollars  of  the  face  value  of  corp  ate 
securities  thus  issued  the  revenue  derived  from  the  o  ra- 
tion of  the  stock  and  bond  provision  alone  will  in  all  ob- 
ability  be  sufficient  to  defray  the  entire  cost  of  the  'm- 
mission. 

Hand  in  hand  with  reduction  in  rates  has  gone  an  ec.dly 
important    improvement    in    service.     Better    service  has 
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evi'  been  placed  first  and  reduction  in  rates  made  to  wait 

up!    it.    Transportation    facilities    have   been    vastly   ini- 

prced;  new  stations  have  been   built   as   ordered  by  the 

■■■•"i~*ion;    cleanliness    and    sanitary    precautions    have 

-crved  as  never   before;   closer  connections   have 

.Je  at  junction  points,  and  more  and  better  trains 

.11  provided.     And  so  also  of  express,  lighting,  tele- 

•ul  telegraph  service:  they  have  all   responded  to 

lid  for  a  higher  standard  of  efficiency  in  numerous 

..re    forcibly    felt   and    plainly    evident   than    it    is 

tor  us  briefly  to  describe. 

;e  genuinely  constructive  and  enduring  character  of 

thi  ntcfhod  of  control  is  best  demonstrated,  however,  by 

•  ihat  while  the  people  have  thus  gained  enormous- 

lilities  have  not  suffered.    On  the  contrary,  under 

cn\  thiy  have  prospered  as  never  before.     Lower 

(•  not  been  followed  by  diminished  income,  but  by 

.irgcr  patronage  have  resulted  instead  in  an  actual 

\n  revenues.     To  the  utilities,  therefore,  the  net 

has  been  a  gain. 

lence  of  the  prosperity  under  commission  regulation 

innual  report  of  the  Wisconsin  commission  shows 

ng  the  year   the   operating   revenues   of   electric 

ncreased  20  per  cent,  their  net  income  29  per  cent, 

construction  for  the  year  145  per  cent.     The  oper- 

enues  of  water  utilities   meanwhile   increased   7 

their   income    13    per   cent,   and    new   construc- 

■er  cent.     Gas   utilities   increased   their   operating 

.?  per  cent,  their  net  income  15  per  cent,  and  new 

:on    24    per    cent.     Telephone    utilities    increased 

rating  revenue  11  per  cent,  their  net  income  9  per 

construction  for  the  year  14  per  cent.     Railway 

on  lines  on  the  average  increased  their  operating 

13  per  cent,  their  net  income  8  per  cent,  and  con- 

•in  equal  amount.     .\11  utilities  in  Wisconsin  are 

flourishing  condition  now  than  ever  before  and 

:ng  to  extend  their  operations  far  into  the  future. 

indeis  and  Emerson  have  been  doing  for  private 

■ns   and   the   railways   of   the   country   the   Wis- 

-  intnission  has  done  for  the  public  utilities  of  its 

i>ta. 

Tt;ng  a  longer  period,  as  we  may  in  the  case  of  rail- 
ilation,  which  was  begun  earlier,  the  results  are 
e  striking.     For  the   fiscal  year  ended  June  30, 
iotal  mileage  of  railroads  in  Wisconsin  was  6,931 
'tal  operating  revenue  $30,144,702.43.     This  was 
immediately    before    commission    regulation    of 
•^■igan.     Five   years    later,    or   during   the    fiscal 
'J  June  30,  1910,  the  total  mileage  had  increased  to 
-'■'.  'in   T.ciease  of   278   miles,   and   the   total    operating 
[«V'  ues  amounted  to  $65,055,928.76,  an  increase  of  nearly 
M,     ,,0.    Thus,  notwithstanding  the  decrease  in  trans- 
rates  and   improvement   in   service   enforced   by 
■ad  Commission,   the   operating  revenues   of  the 
rill  .1  !b   of    Wisconsin    increased    approximately    30    per 
cen    .\>;  an  indication  of  the  general  prosperity  of  the 
=i»   meanwhile  it  may  be  worth   mentioning  that  under 
jh«  new  policies  the  deposits  in  commercial  and  savings 
^'    in    Wisconsin    increased    in    round    numbers   during 

'h'Sve  years  from  $187,000,000  to  $276,000,000,  or  51  per 
:en-  >  /  .       >       .        j    1 

nw  those  results  are  possible  may  be  illustrated  by  the 
■as«)f  the  Madison  Gas  and  Electric  Companv.  which  in 
tnisespcct  may  be  considered  fairly  typical.  In  March. 
■9l<this  company's  schedule  of  rates,  based  as  it  was  en- 
■"■«■  upon  the  energj-  consumed,  was  abolished  and  there 
*asjubstituted  a  new  schedule  which  took  into  considera- 
'onne  elements  of  amount  of  installation,  classes  of  con- 
<^ms,  as  well  as  the  amount  of  energy  used.  In  actual 
-^P-ience  the  form  of  rate  schedule  is  as  important  as 
te  per  unit;  and  it  is  the  policy  of  the  commission  to 
in''  ^''^*'"'^*  which,  while  avoiding  discrimination  and 
charges,  will  at  the  same  time  encourage  extension 


of  the  service  and  thereby  decrease  the  cost  per  unit. 
After  one  year's  operation  of  the  new  schedule  another 
investigation  was  made,  and  it  was  found  that  compared 
with  1909,  the  last  current  year  in  which  the  old  rates  were 
in  effect,  the  output  of  the  electric  plant  had  increased  over 
16  per  cent,  the  gross  earnings  nearly  13  per  cent,  the 
net  earnings  24  per  cent,  while  expenses  increased  less 
than  3  per  cent.  Compared  with  1907  the  number  of  con- 
sumers in  the  residence  class  had  increased  34  per  cent, 
the  number  of  lamps  connected  54  per  cent,  the  kilowatt 
hours  sold  70  per  cent,  and  revenue  35  per  cent.  Here, 
however,  is  the  important  point;  after  a  year's  operation' 
under  the  commission's  schedule  it  was  found  that  the 
business  had  so  increased  that  it  was  possible  to  effect  a 
further  reduction  in  the  primary  rate  of  2  cents  per  kw- 
hour  and  make  a  net  cut  in  the  revenue  of  the  company  of 
$24,000. 

Thus  it  is  seen  that  improvement  in  service,  reduction 
in  rates  and  fair  treatment  are  all  found  to  be  perfectly 
consistent  with  increased  net  earnings  for  the  utility.  No 
more  striking  illustration  of  the  harmonious  interdepen- 
dence of  public  and  private  interests,  if  utility  managers 
had  only  the  wit  to  see  it,  can  be  desired. 

DISCRIMINATION  ABOLISHED. 

Not  only  have  rates  been  lowered  as  a  whole  to  the  ad- 
vantage of  both  the  people  and  the  utilities  but  discrimina- 
tion among  patrons  has  been  abolished.  Nothing  could  be 
more  desirable.  Speaking  of  the  condition  of  affairs  wlien 
these  law^s  went  into  effect,  Professor  B.  H.  Meyer,  for- 
merly chairman  of  the  Wisconsin  commission,  but  recently 
appointed  member  of  the  Interstate  Commerce  Commis- 
sion, has  said:  "The  whole  State  of  Wisconsin  was  streak- 
ed and  plastered  with  discrimination  in  the  rates  of  utili- 
ties"; and  he  mentions  thirty-two  telephone  companies, 
every  one  of  which  gave  at  least  eight  subscribers  out  of 
every  one  hundred  either  free  or  reduced-rate  service.  It 
goes  without  saying  that  the  cost  of  this  service  was  not 
borne  by  the  telephone  companies,  but  by  the  subscribers 
who  paid  full  rates.  When  the  Wisconsin  law  went  into 
effect  it  was  estimated  that  discrimination  and  rebates  to 
favored  customers  of  telephone,  water,  heat  and  light  com- 
panies amounted  to  as  much  as  $2,000,000  annually.  Even 
as  late  as  August,  1909,  52  per  cent  of  the  telephone  com- 
panies, 60  per  cent  of  the  water  plants,  35  per  cent  of  the 
gas  companies  and  58  per  cent  of  the  electric  lines  ad- 
mitted they  still  maintained  discriminatory  rates.  Since 
then  there  has  been  a  change.  All  schedules  and  rates  are 
now  on  file  with  the  commission  and  these  are  the  only 
rates  that  can  be  collected.  Discrimination  is  absolutely 
forbidden  and  the  law  in  this  respect  is  well  obeyed.  The 
effect  of  this  change  upon  industrial  and  commercial  en- 
terprise and  the  elevation  in  moral  tone  of  the  communi- 
ties where  these  abuses  formerly  existed  cannot  easily  be 
exaggerated.  Peace,  contentment  and  self-respect  have 
taken  the  place  of  suspicion,  injustice  and  guerrilla  war- 
fare. 

WHOLESOME   EFFECT   UPON    PUBLIC  LIFE. 

Times  were  in  Wisconsin  when  the  railroads  ran  or 
tried  to  run  the  government  of  the  State  and  the  minor 
utilities  frequently  sought  to  boss  the  cities,  towns  and 
even  villages.  They  contributed  liberally  to  campaign 
funds,  urged  their  stipporters  and  lobbyists  to  become  can- 
didates for  public  office  and  in  close  election  districts  col- 
onized voters  in  the  old  conventional  way.  Now  one  and 
all  they  are  in  this  sense  absolutely  out  of  politics.  There 
is  indeed  no  reason  now  why  public  service  corporations  in 
Wisconsin  should  wish  to  dabble  in  public  affairs.  Their 
relations  to  the  people  of  the  State  have  been  definitely 
and  finally  determined.  They  no  longer  have  anything  to 
gain  or  lose  by  intermeddling  in  politics  and  apparently 
they  have  decided  to  retire  for  gcwd.     What  the  elimina- 
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tion  of  public  service  corporations  from  participation  in 
political  campaigns  signifies  in  the  purification  of  public 
life  no  one  here  needs  to  be  reminded. 

M.vKES   INVESTMENTS  SECl'RE. 

The  operation  of  the  stock  and  bond  law,  the  indeter- 
minate permit  provision  and  other  cognate  requirements 
of  the  public  utilities  law  have  encouraged  investment  in 
the  securities  issued  by  these  corporations.  Most  gratify- 
ing of  all  is  the  recent  tendency  toward  local  investment 
in  these  securities  and  consequent  local  support  of  the  utili- 
ties. The  natural  result  is  the  establishment  of  better  and 
friendlier  relations  between  the  utilities  and  the  public. 
That  the  operation  of  the  Wisconsin  law  has  brought  addi- 
tional stability  to  investments  of  this  sort  is  shown  by  the 
fact  that  practically  every  trust  company  and  dealer  in 
stocks  and  bonds  engaged  in  selling  the  securities  of  plants 
located  in  Wisconsin  advertises  regularly  in  the  financial 
journals  the  fact  that  these  securities  are  issued  under 
State  regulation.  The  whole  tendency  of  commission  con- 
trol is  to  remove  public  utility  securities  from  the  field  of 
speculation  and  place  them  upon  the  solid  basis  of  con- 
servative and  stable  investments. 

CONCLUSION. 

.Such  in  brief  are  the  principal  features  of  the  system 
of  State  control  of  public  utilities  as  it  is  practised  in  Wis- 
consin. A  product  of  constructive  legislation  somewhat 
novel  in  conception,  it  has  nevertheless  worked  admirably. 
It  is  comprehensive,  effective,  prompt  and  progressive — a 
demonstrated  practical  success.  It  proceeds  upon  the 
theorv  that  these  corporations  are  the  servants,  not  the 
masters,  of  the  people.  As  servants  it  has  protected,  en- 
couraged and  instructed  them  in  all  matters  of  economy 
and  efficiency  just  as  it  has  summarily  suppressed  all  as- 
sumption on  their  part  to  the  role  of  masters.  But  in 
relentlessly  enforcing  fairness  to  the  people  it  has  not  for- 
gotten to  be  fair  to  the  utilities.  It  has  made  the  mon- 
opoly of  each  company  within  its  appropriate  field  even 
more  secure  than  it  was  before.  It  has  systematized 
methods  of  accounting  and  so  given  to  the  most  backward 
the  advantages  of  the  very  latest  improvements  in  man- 
agement. By  control  of  stock  and  bond  issues  it  excludes 
opportunity  for  wild-cat  speculation  and  the  altogether  too 
familiar  methods  of  "frenzied  finance.'"  It  compels  the 
maintenance  of  each  utility  at  the  point  of  maximum  effi- 
ciency and  so  safeguards  legitimate  investment.  While 
protecting  the  citizen  against  extortionate  rates  and  inade- 
quate service,  it  insures  to  capital  a  reasonable  return  and 
to  labor  a  fair  wage.  In  a  word,  it  has  transformed  what 
were  formerly  speculative  ventures  bent  on  exploiting  the 
public  into  safe  and  conservative  business  establishments 
operated  for  the  benefit  and  convenience  of  all. 


Massachusetts  Commission  News. 


New  York  Commission  News. 


The  Mohawk  Hydroelectric  Company  has  applied  for 
approval  of  the  construction  of  transmission  lines  in  the 
towns  of  Ephratah  and  Palatine  and  the  village  of  Nelli- 
ston,  and  for  consent  and  authority  for  that  company 
to  issue  $56,000  in  6  per  cent  thirty-year  first-mortgage 
bonds.  The  same  company  and  the  Ft.  Plain  Gas  &  Elec- 
tric Light,  Heat  and  Power  Company  have  applied  for 
consent  to  the  leasing  of  the  Ft.  Plain  company's  elec- 
trical distribution  system  in  the  village  of  Nelliston  to  the 
Mohawk  Hydroelectric  Company. 

The  Richfield  Springs  Electric  Light  &  Power  Company 
has  made  application  for  permission  to  assign  its  franchise 
in  Richfield  Springs  to  the  Richfield  Springs  Utility  Com- 
pany and  the  latter  has  applied  for  the  right  to  acquire 
this  franchise  and  for  permission  to  issue  $47,000  in  mort- 
gage bonds. 


A  continued  hearing  at  which  arguments  were  presen 
before  the  Board  of  Gas  and  Electric  Light  Commission 
of  Massachusetts  on  the  petition  of  Mayor  James  Lot; 
of  Worcester,  for  a  reduction  in  the  price  of  4-amp  ni 
netite-arc  lighting  for  streets  in  that  city  was  held  in 
council  chamber  of  the  City  Hall,  Worcester,  Sept. 
The  hearing  lasted  six  and  a  half  hours,  the  argument 
tlie  attorney  for  the  company  consuming  about  four  hni 

At  the  previous  hearings,  held  several  months  ago,  tf 
mony  was  presented  by  the  petitioner  to  show  that  < 
service  of  lighting  the  city  streets  in  the  above  man 
could  be  performed  at  about  $65  per  lamp,  whereas 
present  price  for  the  all-night,  every-night  service  char 
by  the  Worcester  Electric  Light  Company  is  $91.25 
year.  The  city's  expert,  Prof.  W.  U.  Marks,  of  New  Y( 
presented  figures  to  show  the  value  of  wires,  stating  1 
they  are  worth  about  4  cents  per  foot,  or  a  depreciation 
about  75  per  cent  from  initial  value,  while  the  comp. 
contended  that  the  present  value  is  12  cents  per  foot, 
initial  cost  having  been  18.5  cents  per  foot.  The  comp 
at  previous  hearings  also  presented  figures  which  showec 
detail  the  methods  by  which  the  cost  of  the  service  ' 
determined.  Its  result  showed  a  cost  of  $96.28  per  Is 
per  year,  including  a  6  per  cent  interest  charge.  Th 
tables  showed  the  original  cost  of  the  ducts  to  June 
1910,  to  be  $666,538  and  the  total  length  of  ducts  to 
1,731,141  ft.  Of  these  there  were  372,141  ft.  of  vac 
ducts  and  352,000  ft.  of  free  city  ducts. 

At  the  last  hearing  the  company  was  represented,  as  1 
nierly,  by  its  attorney,  Everett  W.  Burdett,  Esq.,  of  Bosi 
He  stated  that  the  issue  is  a  definite  and  narrow  one — t 
of  the  price  of  4-amp  magnetite-arc  street  lighting 
Worcester.  The  price  of  neither  incandescent  service 
commercial  arc  service  nor  motor  service  is  an  issue,  no 
there  any  disparagement  of  the  quality  of  the  compai 
service.  He  held  that  the  readjustment  of  rates  to  pri^ 
consumers  should  precede  any  reduction  in  the  rates 
street  lighting,  and  stated  further  that  it  was  underst 
the  companv  was  planning  soon  to  reduce  the  rates  of 
candescent  service.  Mr.  Burdett  held  that  the  Mayor 
been  the  victim  of  bad  advice  in  seeking  a  reduction  in 
rate  of  arc  lighting.  The  fact  that  the  company  had 
sisted  the  temptation  to  sell  to  outside  parties  ought  tc 
a  source  of  satisfaction  to  the  Mayor  and  citizens 
Worcester.  He  stated  that  the  company  had  accumul; 
its  surplus  of  some  $300,000  by  virtue  of  careful  man; 
ment,  low  salaries,  etc.  Its  directors  held  small  stock 
terests  in  the  company  and  were  public-spirited  men.  A 
of  prices  for  arc  lighting  in  twelve  principal  cities  and 
town  of  the  State  showed  that  in  only  three  cases  do  lo 
prices  prevail  than  in  Worcester,  two  of  which  are  on 
seaboard,  where  cheap  coal  delivery  is  enjoyed.  Nine  c 
have  higher  rates  than  Worcester,  while  the  price  in 
River  is  the  same  as  in  Worcester. 

Turning  to  the  testimony  of  Professor  Marks  a 
previous  hearing,  Mr.  Burdett  characterized  much  of  i 
"theoretical"  and  "guesswork."  His  testimony  of  cos; 
material  was  regarded  as  "ridiculously  low."  "He  un- 
valued the  wire  $80,000,  or  more  than  50  per  cent  below 
actual  cost,"  counsel  said. 

On  the  question  of  what  percentage  of  profit  or  rei  1 
the  company  should  receive,  the  attorney  cited  court  i- 
cisions  and  commission  rulings  which  laid  down  the  py 
ciple  that  a  public-service  corporation  is  entitled  to  a  ir 
return  on  a  fair  valuation  of  its  property.  It  is  conter-d 
by  some  that  a  public-service  corporation  has  no  righ  to 
receive  a  profit  on  property  acquired  by  surplus  earni  s. 
But,  said  Mr.  Burdett,  a  company  can  put  its  surplus  to 
stocks  and  bonds  of  other  corporations  and  enjoy  .if 
proceeds.    The  Massachusetts  Gas  and  Electric  Light  Ci" 
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lission  have  ruled  that  what  a  company  has  earned  and 
ived  is  the  property  of  the  company.  A  Beverly  company 
sed  $180,000  surphis  in  addition  and  e.xtensions,  and  this 
as  one-third  of  all  the  expenditures  of  the  year,  but  it  did 
'it  influence  the  board  to  grant  a  petition  for  a  reduction 
1  prices.  The  Interstate  Commerce  Commission  was  re- 
;rred  to  as  insisting  upon  a  surplus  fund.  In  the  case  of 
le  Chicago,  Burlington  &  Quincy  Railroad  more  than  half 
c  property  was  created  out  of  the  surplus,  and  the  Inter- 
ate  Commerce  Commission  affirmed  the  right  of  a  rail- 
lad  company  to  enjoy  a  return  upon  its  surplus.  The 
snnsylvania  Railroad  Company  reinvested  two-thirds  of 
e  amount  of  the  cost  of  its  road  east  of  Pittsburgh,  a  sum 
::iting  to  $262,000,000,   accumulated   in   twenty   years. 

i'ublic  Service  Commission  of  the   First   District  of 

York  in  one  case  designated  twenty  years  as  the  life 
electric-light  plant.     The  Wisconsin  Public  Service 

ration  allowed  25  per  cent  as  the  junk  value  of  a 
plant.     In  the  present  case  the  company  sets  3.92  per 

.^  the  average  annual  rate  of  depreciation,  equivalent 

4  per  cent  of  present  value. 
he  matter  of  interest  on  investment  the  Wisconsin 

.id  Commission,  in  the  Menomonie  case,   1909,  held 

-  per  cent  on  cost  of  reproduction  nezv  was  a  fair  re- 
in the  Madison  case,  1910,  it  was  held  that  8  per 
as  fair.     Here  distinction  was  made  between  interest 

■rofit.     Six  per  cent  was  for  interest,  2  per  cent  for 
Mayor  Logan  in  previous  testimony  conceded  that 
cent  was  a  reasonable  return. 

Burdett  said  that  large  profits  do  not  indicate  high 

Here  a  conservative  management   had  resulted  in 

•^ful  operation.    The  company  pays  its  president  only 

per  annum, 
conclusion  Mr.  Burdett  said  that  he  hoped  that  the 
would  enunciate  principles  that  would  be  of  guidance 
ning  companies  as  a  result  of  the  hearings  on  this 

rney  Webster  Thayer,  counsel  for  Mayor  Logan  and 
■y,  said  the  directors  had  been  mistaken  in  assuming 
hey  could  create  as  large  a  surplus  and  declare  as 
dividends  as  an  interested  party.  He  believed  the 
ssion  ought  to  have  increased  powers,  with  authority 
\v  counsel  for  a  city  to  examine  a  public  lighting  com- 

-  books. 

Thayer  held  that  the  public  had  furnished  a  large 
'I  the  money  represented  by  the  plant,  and  that  the 
iny  had  been  keeping  up  the  plant  under  operating 
-e  account.     He  contended  that  the   free  city  ducts 

be  apportioned  to  the  various  departments  of  the 
my's  business — municipal   arcs,   commercial   arcs,   in- 

ent  lighting  and  motors — equally,  and  that  deprecia- 
'lould  be  charged  proportionately  to  each.  He  held 
n  its  franchise  the  company  agrees  to  give  the  city 

icts.  The  case  was  taken  under  advisement.  In  the 
case   about    400,000    words    have    been    taken     in 


Maryland  Commission  News. 

he    Maryland    Public    Service    Commission    last    week 
gnted  the  Consolidated  Gas,  Electric  Light  &  Power  Com- 
of  Baltimore,   an   extension   of   time   in   the  hearing 
cuments  for  and  against  the   reduction  of  its   rates 
cctric  energy  and  gas,  which  was  set  for  Sept.   19 
e.xttnsion    covers    a     period    of    thirty    days    and 
"St  hearing   will    take    place    on    Oct.    19.      A    com- 
i'  nt  against  the  Chesapeake  &  Potomac  Telephone  Com- 
ply was  last  week  postponed  to  Oct.  16.     The  complaint 
'^aiied  on  the  company's  minimum  charge  to  householders, 
;  .^^f^'  ^^'*^  thirty  calls  a  month.     The  complainants 
"IS  is  an  average  of  Syi  cents  a  call,  while  the  com- 
ply makes  a  charge  of  only  5  cents  for  city  calls. 
'Vidence  was  heard  by  the  commission  in  support  of  the 


petition  of  the  Mayor  and  Common  Council  of  Mount 
Rainier  and  others  for  a  reduction  in  the  rates  of  the 
Hyattsville  Gas  &  Electric  Company.  The  case  has  been 
on  the  docket  of  the  commission  for  some  time.  At  the 
time  the  petition  was  filed  some  of  the  parties  interested 
made  the  assertion  that,  while  anxious  to  secure  a  reduc- 
tion in  the  price  of  gas,  they  did  not  want  it  unless  the 
earnings  of  the  company  warranted  such  a  reduction.  They 
were  anxious,  however,  to  have  the  affairs  of  the  company 
investigated  for  the  purpose  of  determining  whether  or  not 
the  reduction  might  be  made. 

The  commission  has  received  from  its  chief  engineer,  Mr. 
Charles  E.  Phelps,  a  summary  of  the  report  made  to  the 
commission  by  Messrs.  D.  C.  and  William  B.  Jackson,  of- 
Boston,  w-ho  had  been  engaged  to  report  upon  the  proposi- 
tion made  some  months  ago  by  the  Chesapeake  &  Potomac 
Telephone  Company  for  permission  to  put  into  effect  a  new 
schedule  of  rates.  The  original  report  goes  into  the  entire 
business  of  the  telephone  company  with  great  thorough- 
ness. It  states  that  the  company  has  approximately  29,000 
main  telephones  with  14,000  extensions,  main  telephones 
being  classified  as  all  telephones  in  the  system  except  exten- 
sion apparatus  and  those  connected  with  branch  exchanges. 
There  are  810  flat-rate  business  telephones  and  6732  flat- 
rate  residence  telephones,  with  seven  private  branch  ex- 
changes on  the  flat  rate  with  341  telephones.  The  calls  last 
year  aggregated  nearly  43,000,000,  of  which  the  flat-rate 
lines  used  21,750,000;  the  message-rate  lines,  15,952;  the 
coin-box  phones,  1,816,000;  the  public  pay  stations.  2.373,000, 
and  attended  pay  stations,  717,000.  The  report  reconmiends 
the  adoption  of  a  rate  schedule  proposed  by  the  telephone 
company,  with  the  following  exceptions  :  First,  that  the  part 
of  the  schedule  which  would  abolish  the  party-line  coin-box 
telephone,  of  which  there  are  some  6200  served  from  Wolfe 
and  Gilmor  exchanges,  be  amended,  and  that  these  coin- 
box telephones  be  put  on  a  straight-message  basis  with  no 
additional  rental  charge,  that  the  number  of  messages 
granted  for  a  year  be  about  900  for  a  direct  line  and  600 
for  a  two-party  line,  and  that  not  more  than  four  coin-box 
telephones  be  connected  on  any  one  line.  Second,  that  the 
rate  for  party-line  telephones  for  residence  service  be  made 
on  the  basis  of  $2  a  month  and  forty  local  messages  a 
month  instead  of  thirty,  bringing  this  rate  to  that  for  a 
similar  service  in  Boston,  so  that  no  local  message  on  this 
class  of  telephone  will  be  more  than  5  cents.  It  is  further 
recommended  that  the  present  flat  rate  for  business  service 
for  both  direct  line,  metallic  circuit,  at  $125  a  year,  and 
direct  line,  grounded  circuit,  at  $78  a  year,  be  abolished. 
The  figures  given  in  the  schedule  to  cover  the  moving  of 
telephones  at  the  subscribers'  requests  amount  to  $2.50 
for  changing  the  location  of  a  telephone  in  the  same  build- 
ing, $6  for  moving  a  telephone  from  one  building  to  another 
and  $2.50  for  moving  an  extension  telephone  from  one 
building  to  another.  A  recommendation  is  included  that 
not  more  than  two  message-rate  telephones  be  connected 
on  any  one  line,  whether  for  residence  or  business.  It 
is  also  recommended  that  the  flat-rate  service  for  residences 
be  retained  at  $48  a  year,  on  the  ground  that  the  use  of  the 
residence  telephone  is  much  less  than  that  of  a  business 
telephone,  and  that  the  abuse  in  respect  to  "unnecessary  and 
frivolous  use"  does  not  create  a  great  burden  on  the  system. 
The  report  states  that  the  rate  of  $6  a  year  for  extensions 
is  considered  a  fair  charge,  and  this  conclusion  is  based 
upon  taking  an  extension  telephone  as  presenting  an  invest- 
ment of  S20,  then  charging  against  it  25  per  cent  for  opera- 
tion and  maintenance,  interest,  depreciation,  etc.,  together 
with  its  pro  rata  cost  for  the  telephone  directory,  amount- 
ing to  30  cents,  and  also  with  one-half  the  cost  of  removals, 
which  would  amount  to  50  cents;  these  figures  bring  the 
cost  for  each  extension  telephone  to  $5.80.  The  report 
states  that  Mr.  Jackson's  computations  are  based  upon  a 
return  to  the  company  of  8  per  cent  on  the  book  values  of 
the  property. 
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Chief  Counsel  William  Cabell  Bruce  last  week  handed 
down  an  opinion  in  which  he  holds  that  gas  and  electric 
companies,  unlike  railroads,  have  no  right  to  serve  their 
employees  free  of  cost  or  at  rates  which  are  lower  than 
those  charged  the  general  public.  Mr.  Bruce's  opinion  is 
the  outcome  of  a  request  for  information  filed  with  the 
commission  by  the  Hagerstovvn  Light  &  Heat  Company. 


Ohio  Commission  News. 


Mr.  N.  C.  Kingsbury,  vice-president  of  the  American 
Telephone  &  Telegraph  Company,  appeared  before  the 
Ohio  Public  Service  Commission  last  week  and  asked  for 
information  regarding  the  merger  sections  of  the  law  under 
which  the  commission  is  acting.  He  indicated  that  the 
telephone  companies  will  take  up  the  small  towns  first,  as 
they  realize  that  they  have  a  difficult  problem  to  handle, 
and  experience  with  the  smaller  companies  will  prepare 
them  to  handle  those  in  Cleveland,  Toledo,  Columbus  and 
other  cities.  He  also  made  it  plain  that  the  commission 
will  be  asked  for  the  approval  of  three  kinds  of  combina- 
tion, all  of  which  were  explained. 

In  municipalities  where  the  Bell  interests  have  no  local 
exchanges,  but  merely  toll  stations,  it  was  explained  that 
it  would  be  desirable  to  make  contracts  for  the  connection 
ol  the  long-distance  wires  of  the  Bell  Company  with  the 
local  company's  exchange,  paying  a  percentage  for  the  long- 
distance business  originated  by  the  local  company.  Repre- 
sentatives of  companies  at  Van  Wert  and  Mount  Sterling 
were  present  to  give  their  assent  to  contracts  of  this  form. 

In  towns  or  cities  where  the  Independent  companies  are 
particularly  strong  the  Bell  interests  will  sell  their  ex- 
changes to  these  companies  and  enter  into  contracts  cover- 
ing the  long-distance  business.  It  is  said  that  negotiations 
are  Hearing  completion  in  Delaware  and  Ashtabula  for  such 
a  consolidation  as  is  mentioned. 

The  third  form  named  by  Mr.  Kingsbury  contemplates  a 
straight  consolidation  of  the  business  of  the  Bell  and  the 
Independent  companies.  Examples  of  this  are  found  in 
Norwalk  and  Coshocton,  where  negotiations  have  been  in 
progress  for  some  time.  Mr.  Kingsbury  said  that  in  cases 
of  this  kind  it  might  be  necessary  to  advance  the  rates. 
The  commission  became  interested  when  this  fact  was 
brought  to  notice  and  Commissioner  O.  H.  Hughes  asked 
for  reasons  for  contemplated  advances  in  the  case  of  pure 
consolidations.  Mr.  Kingsbury  stated  that  where  this  is 
necessary  information  will  be  furnished  from  the  books  of 
the  companies  to  satisfy  the  commission  on  the  matter.  He 
said  further  that  the  rate  question  threatened  to  give  the 
companies  much  trouble  and  that  it  would  be  worked  out 
in  the  best  way  possible.  The  idea,  he  said,  is  to  give  Ohio 
one  telephone  system  with  the  most  reasonable  charges 
that  can  be  made. 

In  addition  to  Mr.  Kingsbury  the  following  Bell  repre- 
sentatives were  present:  Messrs.  L.  N.  Whitney,  Chicago, 
general  agent  of  public  convenience;  H.  O.  Seymour,  Chi- 
cago, general  agent  of  public  relations,  and  R.  R.  Stevens, 
Columbus. 

The  Toledo  Home  Telephone  Company  has  filed  a  peti- 
tion with  the  commission  asking  that  it  be  allowed  to 
abrogate  contracts  with  ministers,  certain  clubs  and  certain 
large  business  institutions  which  had  been  getting  service 
at  reduced  rates.  As  the  rate  schedule  was  filed  too  late, 
the  company  must  wait  another  month  to  do  this,  since 
every  change  in  rates  requires  thirty  days'  notice. 

The  commission  is  having  much  trouble  with  the  small 
mutual  or  community  systems,  of  which  there  are  ma-iy 
throughout  the  State.  They  were  established  as  a  con- 
venience for  the  farmers  and  are  not  operated  for  profit. 
In  most  cases  the  officers  and  managers  receive  no  salary 
and  repairs  are  made  by  anyone  able  to  make  them.     Most 


of  the  reports  made  by  these  companies  or  associations  i 
press  the  fear  that  the  requirements  of  the  commission  v 
force  them  to  cease  operations  and  thus  take  away  a  ci 
venience  that  has  been  worth  much  to  the  users  and  yieli 
no  profit  to  anyone. 

Another  source  of  trouble  comes   from  the  corporatii 
which  seek  to  secure  advance  permission  for  an  increase 
capital  stock  or  permission  for  a  certain  capitalization 
fore   incorporation  papers  are  taken   out.     In  most  c;i 
where    such    information    is    sought    the   commission   1- 
ascertained  that  the  companies  are  already  capitalized 
yond  their  proper  value  or  that  proposed  new  corporati  > 
want  to  arrange  matters  so  that  "water"  may  be  injcc 
without  having  to  obtain  the  consent  of  the  commis.M 
after  they  are  organized.    The  law  requires  that  incorpi 
tion  papers   must  be  secured  and  that  increases  must 
granted  by   the   Secretary   of   State   before   permission 
the  issue  of  the  stock  is  sought  from  the  commission, 
commission   insists  that  the   law  be  complied  with  strii 
in   all   cases   and   refuses   absolutely   to   indicate  what 
course  may  be  should  certain  things  be  asked  of  it.    S( 
of  those  men  who  have  appeared  before  the  commission 
errands  of  this  kind  have  argued  that  "water"  is  an 
to  the  small  stockholder  and  that  if  the  commission  refi 
to  deal  with  corporations  on  suggestions  from  them  cap 
will  be  driven  from  the  State.     The  commission  has  fa 
to  see  any  logic  in  either  argument  and  insists  that  infor 
tion  will  be  given  only  when  the  applicants  are  in  a  p 
tion  to  receive  it  and  that  decisions  will  be  made  only  a 
proper  hearings. 


CURRENT    NEWS    AND   NOTE 


Marine  Wireless  Law  to  Be  Tested. — The  captaii 
the  British  vessel  Templemore  has  been  held  for  appear; 
before  a  federal  grand  jury  in  Baltimore  for  violatioi 
the  federal  law  requiring  ocean-going  vessels  carrying 
sengers  to  be  equipped  with  the  wireless  telegraph, 
law  went  into  effect  on  July  i  and  the  present  action 
the  nature  of  a  test  case.     , 


New  York  City  Centr.\l-Station   Service. — The 
ceedings  have  been  issued  in  printed  form  in  the  raatt( 
the  application  of  the  Long  Acre  Electric  Light  &  Pi 
Company   for  authority  to  issue  $10,000,000  of  preft 
stock  and  $50,000,000  of  bonds  for  the  construction  0 
electrical  plant  for  the  purpose  of  competing  with  the 
companies   now   supplying   New   York   City   with  elect 
service.     In   former  proceedings  a  similar  application 
denied,  but  the  action  of  the  commission  was  overrule  b; 
a  Supreme  Court  decision.    Upon  reopening  the  case  au  )t- 
ity  was  granted  by  the  commission,  under  restrictions" 
the  issue  of  $4,000,000  in  bonds,  subject  to  the  prior 
at  par  of  $2,000,000  in  stock.     Among  interesting  fij 
contained  in  the  printed  proceedings  in  the  case  are 
during  1910  the  New  York  Edison  Company  sold  288,00 
kw-hours  of  electrical   energy,   representing  an  opernj,' 
revenue  of  $18,000,000,   or  6.27  cents  per  kw-hour;     i» 
added  that  if  reductions  are  to  continue  in  the  futu   as 
they  have  in  the  past,  this  latter  figure  will  probably  n  be 
in  excess  of  5  cents  to  5><  cents  by  the  time  the  Long  ere 
company  is  ready  to  begin  operations.    The  cost  of  pr  uc- 
tion  by  the  proposed  plant  is  estimated  at  3^^  cents  J  4 
cents  per  kw-hour.     An  order  requires  that  the  $4.00  000 
in  bonds  shall  not  be  issued  at  less  than  90,  and  th;  the 
proceeds  shall  be  applied  only  to  the  following  purpes. 
Plant,  $3,400,000;  refunding  of  present  indebtedness,  :  s"': 
000;  expenses  of  sale  of  bonds,  $400,000.     The  acti'   0 
the  commission  gave  the  case  a  status  for  final  acti.  by 
the  Court  of  Appeals. 
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Electrical  Show  for  Des  Moines  Next  April. — Coin- 

icnt  with   the  convention  of   the   Iowa   State   Electrical 

liation   at   Des   Moines   next   April,   it   is  planned   to 

III  electrical  show  to  interest  the  public  in  electrical 

.■  itcts.    Des  Moines"  fine  large  coliseum  will  be  used  for 

t-  1912  show. 

*  ♦     * 

Wav.se  a.  I.  E.  E.  Section. — Ft.  Wayne  Section  of 

unerican  Institute  of  Electrical  Engineers  opened  the 

;  i.-on  of   1911-12  Sept.   14  in  the  reception  room  of  the 

i   Wayne   Electric    Works.      An    illustrated    lecture   was 

{ien  by  Mr.  A.  A.  Serva,  sales  manager  of  the  works,  on 

•  lectrical  Development  in  the  West."' 

*  *     ♦ 

^'roduction  of  Alu.minum. — The  United  States  Geologi- 
(i  Survey  gives  the  following  figures  for  the  production, 
(pounds,  of  aluminum  for  the  years  stated:  1883,  83  lb.; 
j85,  283  lb.;  1890,  61,281  lb.;  1895,  920,000  lb.;  1900, 
350,000  lb.;  1905,  11,374,000  lb.;  1910,  47,734,000  lb.  The 
lures  for  1905  and  1910  refer  to  the  consumption  in  these 

jirs. 

*  *     * 

.Tinp  OF  Automobile  Engineers  to  Europe. — The  So- 
i.'ty  of  Automobile  Engineers  has  arranged  for  a  trip  to 
.igland  about  Nov.  i.  The  more  important  automobile 
dories  and  garages  there  will  be  visited  by  the  party  and 
;yeral  days  will  be  passed  at  the  London  Automobile  Show. 
'>e  Incorporated  Institution  of  Automobile  Engineers  will 
,  the  host  and  one  evening  will  be  devoted  to  a  joint 
-hnical  meeting  with  this  body. 

*  *     * 

Illinois  State  Electric  Association. — While  no  official 
-.nouncement  has  been  made  at  this  writing  it  is  reported 
bt  the  next  annual  convention  of  the  Illinois  State 
lectric  Association  may  be  held  in  Rockford,  111.,  on 
:t.  24,  25  and  26.  Mr.  W.  G.  Austin,  of  Effingham,  is 
;esident  of  the  association;  Mr.  H.  E.  Chubbuck,  of 
ioria,  is  secretary,  and  Mr.  C.  A.  Willoughby,  Mayer 
jilding,  Peoria,  is  assistant  secretary. 

*  *     * 

'Commercial  Motor  "Vehicles  in  Germany. — The  num- 
•r  of  motor  trucks  and  wagons  annually  licensed  in  Ger- 

•  any  has  grown  from  1211  in  1907  to  4327  in  1911.  Of 
e  latter,  1695  are  under  8  hp,  999  from  8  hp  to  16  hp, 
484  from  16  hp  to  40  hp  and  128  above  40  hp.  In  1910 
jtrmany  exported  2636  commercial  vehicles  and  imported 

I.  In  the  same  year  29,120  pleasure  vehicles  were  ex- 
»rted  and  9512  imported.  Automobile  engines  were  ex- 
irted  to  the  number  of  16,455  ^"d  475  imported. 

*  *     * 

.SAJin.\RY  District  Payrolls. — After  a  long  controversy 
nong  the  trustees  of  the  Sanitary  District  of  Chicago  a 
irtial  compromise  was  reached  by  which  President  Smyth 
:?ned  the  July  and  August  payrolls  on  Sept.  13.  This  will 
lable  the  employees  of  the  Sanitary  District,  including 
;ose  of  the  electrical  department,  to  draw  their  long- 
:'erdue  salaries.  The  action  of  the  president  of  the  board 
':  trustees  followed  closely  a  letter  of  protest  from  Mr. 
i.  B.  Ellicott,  the  electrical  engineer  of  the  district. 

*  *     * 

Ground  Connections. — "B.  L.  T.,"  the  "Line-o'-type 
an"  of  the  Chicago  Tribune,  calls  attention  to  an  alleged 
vant  ad"  in  his  own  paper,  wherein  the  advertiser  seeks  a 
oung  electrical  man;  good  opportunity  for  bright,  hard 
orker  who  can  keep  both  feet  on  the  ground."  This  in- 
ices  the  paragrapher  to  ask  if  an  electrical  man  with  both 
•et  on  the  ground  might  be  considered  to  be  well  grounded. 
|he  query  is  repeated  here  to  a  constituency  better  able  to 
iswer  the  question  than  the  one  to  which  it  was  addressed 
iginally. 

*  *     * 

•F.«M  Engineering. — The  management  of  the  American 
and  and  Irrigation   Exposition,   to   be   held  at  Madison 


Square  Garden,  Nov.  3  to  12,  has  appointed  Mr.  Putnam  A. 
Bates,  who  has  specialized  in  the  sul)ject  of  the  applica- 
tion of  electricity  to  farming,  to  direct  the  assembly  of 
exhibits  in  this  division  of  the  exposition.  Mr.  Bates  pro- 
poses to  bring  out  the  importance  of  close  relationship  be- 
tween agriculture  and  engineering,  and  not  only  to  demon- 
strate this  to  the  farmer,  but  to  awaken  engineers  to  the 
opportunities  open  to  them  in  agriculural  lines. 

*  *     * 

Western  Union  Managers  in  Conference. — A  mana- 
gers' meeting  of  Western  Union  telegraph  officials  for  the 
seventh  district  of  the  'Western  division  of  the  Western 
Union  Telegraph  Company  was  held  at  Cincinnati  on 
Sept.  8  and  9.  Addresses  on  various  subjects  connected 
with  the  telegraph  service  were  given  by  Messrs.  I.  N. 
Miller,  district  commercial  superintendent  at  Cincinnati ; 
A.  A.  Montgomery,  district  traffic  superintendent  at  Cin- 
cinnati; F.  H.  Wolfe,  manager  at  Shelbyville.  Ohio;  E.  II. 
Cost;  R.  C.  Bliss,  of  Cincinnati:  W.  W.  Browne,  of  Dayton; 
E.  D.  Keyes,  of  Hamilton,  Ohio;  L.  R.  Scholl,  of  Cincin- 
nati; S.  M.  Dunlap,  of  Columbus,  and  M.  T.  Cook,  division 
commercial  superintendent  at  Chicago.  The  district  em- 
braces parts  of  Ohio,  Indiana  and  Illinois,  and  about  forty 
managers  attended  the  meeting,  which  included  a  dinner 
at  the  Gibson  House  and  was  a  successful  gathering. 
+     *     * 

United  States  Wireless  Plans. — Experiments  are  be- 
ing made  by  the  navy  to  determine  if  the  frame  of  a  flying 
machine  will  act  as  a  capacity  "ground"  for  the  type  of 
wireless  apparatus  used  by  the  navy.  As  a  strategic  meas- 
ure the  Navy  Department  is  preparing  to  extend  the  wire- 
less system  of  Alaska.  On  one  of  the  Aleutian  Islands 
will  be  erected  next  year  a  station  to  be  superior  to  any 
in  Alaska  at  present.  It  will  have  a  radius  of  1500  miles 
at  night  and  about  800  during  the  day.  The  cruiser  Buffalo 
is  in  Alaskan  waters  erecting  wireless  stations  on  Kadiak, 
Unalaska  and  St.  Paul  Islands.  While  plans  are  maturing 
for  the  extension  of  the  wireless  in  Alaska,  work  has 
actually  begun  on  the  station  at  Ft.  Myer,  "Va.,  just  out- 
side the  national  capital,  which  will  be  completed  by  May  i 
and  will  enable  the  Navy  Department  to  communicate  with 
any  naval  vessel  in  the  Atlantic  as  far  as  the  coast  line  of 
the   United   States  extends. 

*  *     * 

Water  Rights  and  Eminent  Domain  in  New  Eng- 
land.— The  question  of  liability  for  damages  in  Concord, 
N.  H.,  due  to  the  putting  of  2-ft.  flashboards  on  the  dam 
at  Garvin's  Falls  by  the  Manchester  Traction,  Light  & 
Power  Company,  and  thereby  flooding  the  city  sewers,  is 
under  consideration  by  the  Board  of  Aldermen  of  Con- 
cord. Last  June  the  Manchester  Traction,  Light  &  Power 
Company,  which  owns  and  operates  the  falls,  put  on  the 
flashboards  to  raise  the  height  of  the  water  during  a  dry 
period  and  as  a  result  the  water  now  stands  from  12  in.  to 
15  in.  on  the  outlets  of  two  important  sewers.  It  is  claimed 
that  the  company  has  acquired  land  along  the  river  by 
eminent  domain,  giving  flowage  rights  to  a  height  of  4  ft. 
The  property  of  the  falls  was  formerly  owned  by  the 
Concord  Manufacturing  Company,  which  sold  it  to  the 
Amoskeag  Manufacturing  Company.  This  latter  company 
had  the  right  to  take  land  adjacent  by  eminent  domain 
for  flowage  purposes,  but  its  successor,  the  present  company, 
is  held  by  the  city's  attorney  not  to  have  that  right.  The 
point  at  issue  is  whether  a  corporation  or  an  individual 
having  right  of  eminent  domain  for  certain  purposes,  un- 
der legislative  act,  can  pass  on  that  right  without  special 
enactment  of  the  Legislature.  In  Massachusetts,  counsel 
contends,  the  law  is  such  that  a  corporation  cannot  pass 
on  such  a  right  by  the  mere  sale  of  the  property.  He 
contends  that  the  power  company  should  get  its  charter 
amended  by  the  New  Hampshire  Legislature  if  it  wishes 
to  floods  the  lands   in   question. 
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Seeding  Wheat  by  Electric  Light. — According  to  the 
Denver  Republican,  a  party  of  fifty  men  left  Denver  on 
Sept.  7  for  Cheyenne  Wells  to  witness  a  very  unusual 
spectacle.  This  was  the  seeding  of  a  large  acreage  of  land 
to  winter  wheat  where  the  seeding  was  to  be  done  at  night 
by  the  light  furnished  by  electric  lamps  supplied  with  en- 
ergy by  a  dynamo  driven  by  a  traction  engine. 

*  *     * 

F.\RMERs'  Use  of  Electricity. — As  already  described  in 
'the  Electrical  World  (April  7,  1910,  page  872),  the  Syracuse 
Power  &  Light  Company,  of  Syracuse,  Ind.,  has  worked 
up  quite  an  extensive  business  in  supplying  electrical  energy 
to  farmers  in  that  region.  The  company  is  continuing  its 
activity  in  this  direction  and  also  reports  a  considerable 
demand  for  gasoline-engine  and  storage-battery  s^ts  on 
various  farms  which  cannot  be  reached  by  the  central- 
station   distribution   without   prohibitive  expense. 

*  ♦     * 

Unfavor.\ble  Report  on  Municipal  Ice  Plant. — Mr. 
Benjamin  S.  Dean,  corporation  counsel  for  Jamestown, 
N.  Y.,  has  rendered  an  opinion  to  the  Common  Council  of 
that  city  in  which  he  holds  that  the  city  of  Jamestown  can- 
not erect  or  maintain  a  municipal  ice  plant.  Jamestown 
has  a  municipal  electric-service  plant,  and  the  question  of 
operating  a  municipal  ice  plant  in  connection  with  it  has 
been  agitated.  Mr.  Dean  concludes,  however,  that  the 
making  of  ice  is  no  more  public  in  character  than  the 
making  of  cloth  or  wheels  or  furniture  or  any  other  article 
of  manufacture,  while  the  distribution  of  ice  does  not  call 
for  any  public  franchise  or  any  other  or  different  rights  in 
the  highways  than  belong  of  right  to  every  individual  or 
corporation  engaged  in  the  distribution  of  goods  of  its  own 

manufacture. 

*  *     ♦ 

Automatic  Block  Signals  for  Electric  Railways. — 
Interurban  railway  companies  are  much  interested  in  the 
subject  of  automatic  signaling.  At  a  recent  meeting  of 
the  Illinois  Electric  Railways  Association  Mr.  H.  E.  Chub- 
buck,  of  the  Illinois  Traction  System,  called  attention  to 
the  remarkably  few  failures  of  the  automatic  block  signals 
on  that  system.  During  August,  with  ninety-four  signals 
installed,  making  143,904  movements,  there  were  but  thirty- 
eight  failures;  signal  operation  was  99.97  per  cent  perfect. 
Of  the  thirty-eight  failures  twenty-four  were  caused  by 
electrical  storms,  which  burned  out  fuses  and  in  two  cases 
broke  the  line  wires.  Nine  so-called  failures  were  due  to 
shutting  off  the  supply  of  electrical  energy  in  the  trans- 
mission system;  two  were  caused  by  grounded  lightning 
arresters,  and  three  were  due  to  other  causes. 

Addition  to  Underwriters'  Laboratories. — Work  has 
been  begun  for  an  addition  to  the  Underwriters'  Labora- 
tories at  207  East  Ohio  Street,  Chicago.  The  new  structure 
will  be  about  70  ft.  x  70  ft.  in  ground  dimensions,  placed 
south  and  east  of  the  present  building.  It  will  be  a  large 
open  structure  with  fenestra  windows,  and  will  be  used  for 
fire-protection  tests.  As  is  well  known,  the  building  of 
the  Underwriters'  Laboratories  approaches  more  nearly, 
probably,  to  absolute  fireproof  construction  than  any  other 
building  in  the  world.  The  object  of  the  Laboratories  is  to 
provide  impartial  and  expert  opinion  on  the  merits  or  de- 
merits of  appliances  in  respect  to  the  fire  hazard.  Among 
other  things,  electrical  apparatus  is  tested.  Mr.  W.  H. 
Merrill  is  the  manager  and  Mr.  Dana  Pierce  is  the  elec- 
trical engineer  of  the  Underwriters'  Laboratories. 

*  *     * 

Pittsburgh  Electric  Boosters  Meet. — The  first  fall 
business  meeting  of  the  Pittsburgh  Electric  Boosters'  Club 
was  held  Sept.  1 1  at  the  Fort  Pitt  Hotel.  The  Board  of 
Control  reported  completed  arrangements  for  an  energetic 
composite  advertising  campaign  to  be  started   in   October 


for  boosting  electrical  Pittsburgh  through  the  daily  pre. 
This  will  be  entirely  new  to  Pittsburgh  and  good  resi:; 
are  anticipated.  A  motion  to  investigate  the  electric  vviri 
and  installation  rules  in  Pittsburgh  and  their  variance  fr. 
those  of  the  National  Board  of  Eire  Underwriters  provok 
an  active  discussion.  The  matter  was  laid  over  for  furtl 
investigation  and  will  be  taken  up  with  the  electrical  depa 
ment  of  the  city  of  Pittsburgh.  The  club  voted  to  inv 
the  Sons  of  Jove  to  Pittsburgh  for  their  annual  conventi 
in  1912  and  a  committee  was  appointed  to  canvass  t 
situation  with  full  power.  The  business  meeting  was  f 
lowed  bv  a  buffet  lunch. 


Chicago  &  Northwestern  Railway  Passenger  Tekj 
nal  in  Chicago. — Mr.  W.  C.  Armstrong,  terminal  eii] 
neer  of  the  Chicago  &  Northwestern  Railway  Compai 
read  an  exhaustive  paper  on  "The  New  Passenger  Tern 
nal  of  the  Chicago  &  Northwestern  Railway"  before  t 
Western  Society  of  Engineers  in  Chicago  on  Sept.  6.  T 
paper  contained  many  interesting  statements,  as,  for  i 
stance,  that  455  buildings  were  wrecked  or  removed 
preparing  the  site  of  the  terminal  and  that  sixty-six 
these  were  four  stories  or  more  in  height.  As  the  termir 
tracks  are  themselves  elevated  it  was  necessary  to  elevs 
the  structure  of  the  Chicago  &  Oak  Park  Elevated  Railro 
in  Lake  Street.  This  work  involved  some  interesting  pre 
lems,  but  was  completed  without  mishap  or  without  c 
laying  traffic  on  the  elevated  road.  Descriptions  of  t 
power  plant  and  of  the  electrical  and  mechanical  featur 
were  given  in  articles  recently  published  in  the  Electric 
World. 

*  *     * 

Illinois  Electric  Railways  Association. — At  a  me( 
ing  of  the  Illinois  Electric  Railways  Association  held 
Chicago  on  Sept.  15  electric-railway  publicity  and  traf 
promotion  were  discussed.  Mr.  H.  E.  Chubbuck,  of  Peer 
president  of  the  association,  was  in  the  chair  and  there  w 
an  attendance  of  about  forty.  Mr.  L.  E.  Gould,  of  t 
Electric  Railway  Journal,  was  appointed  statistician.  A 
Fred  G.  Buffe,  of  the  Illinois  Traction  System,  read 
paper  on  "Electric  Railway  Advertising"  and  Mr.  Richa 
Breckenridge,  of  the  Aurora,  Elgin  &  Chicago  Railws 
gave  a  paper  on  "Traffic  Promotion."  There  was  co 
siderable  discussion.  Mr.  Beach,  of  the  Edison-Beach  Stc 
age  Battery  Company,  described  recent  storage-battery  ra 
way  cars.  In  the  afternoon  the  party  took  a  trip  to  Mid 
gan  City,  Ind.,  over  the  line  of  the  Chicago,  Lake  Shore 
South  Bend  Railway,  returning  to  Chicago,  where  t 
gentlemen  were  entertained  at  dinner  by  Mr.  F.  E.  Joh 
son,  Chicago  manager  of  the  Ohio  Brass  Company.  T 
next  meeting  will  be  held  on  Jan.  19,  1912. 

*  *     * 

Application  for  Water  from  Chicago  Draina 
Can\l  Refused. — The  Western  United  Gas  &  Electi 
Company,  with  headquarters  at  Aurora,  111.,  asked  t 
Sanitary  District  of  Chicago  recently  for  permission 
withdraw  from  1600  to  2500  gal.  of  water  per  minute  frc 
the  main  channel  of  the  Chicago  Drainage  Canal,  taking 
from  the  forebay  above  the  power  house  at  Lockport,  I 
The  matter  was  referred  to  Mr.  E.  B.  Ellicott,  electric 
engineer  of  the  Sanitary  District,  and  he  reported  that  t 
proposed  withdrawal  would  decrease  the  capacity  of  t 
power  house  about  18  hp.  Further,  it  would  introduce  coil 
plications  in  that  the  Sanitary  District  would  be  unable  ' 
lower  the  water  above  the  power  house  without  interfem 
with  the  service  of  the  Western  United  Gas  &  Electi 
Company.  Frequently  it  is  found  necessary  to  drop  t 
water  5  ft.  or  6  ft.  for  inspection  or  repairs.  Mr.  Ellic( 
therefore  recommended  that  the  application  for  water  frc 
the  forebay  be  refused,  and  the  trustees  of  the  Sanita 
District  have  taken  action  in  accordance  with  this  recor 
mendation. 
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S^GLE-PHASE  GENERATING,  TRANSMITTING  AND 
DISTRIBUTING  SYSTEMS  FOR  THE 
HOOSAC  TUNNEL. 


.V  UR  readers  are  familiar  with  the  initial  single-phase 
\/  railway  system  of  the  New  York,  New  Haven  & 
Hartford  Railroad,  which  has  been  referred  to  fre- 
q  ntlv  in  our  columns.  The  catenary-line  construction  was 
b.'fly  described  in  our  issue  of  .March  30,  1907,  the  details 
othe  overhead-line  work  were  given  in  the  issue  for  -Aug. 
I  1907,  and  certain  changes  and  improvements  in  the  line 
\\-k  were  noted  in  the  issue  dated  Jan.  18,  1908.  On  .\ug. 
2.  1907,  appeared  an  article  describing  the  locomotives 
a>ome  length,  while  the  Cos  Cob  generating  station  was 
f*y  described. 

Jn  account  of  the  successful  operation  of  the  single- 
pjse  system  between  Woodlawn.  N.  Y..  and  Stamford. 
Cm.,  President  Mellen,  of  the  New  York.  New  Haven  & 
Hrtford  Railroad,  ordered  the  immediate  electrification  of 
tf  Hoosac  Tunnel  section  of  the  Boston  &  Maine  Rail- 
r<,d  when  the  latter  road  passed  into  the  control  of  the 
Umer,  in  the  summer  of  1910.  On  May  27,  191 1.  single- 
ptse  locomotives  began  to  haul  all  freight  and  passenger 
trns  through  the  tunnel,  the  work  having  been  rushed  to 
si.h  an  extent  that  in  a  little  more  than  eight  months 
hn  the  time  the  electrification  work  was  authorized  by 
th  directors  both  tracks  in  the  tunnel  and  the  yards  and 
ajroaches  on  each  side,  a  total  of  21.31  miles  of  single 
trtk,  were  equipped  with  overhead  trolley  wires,  a  6ooo-kw 
gierating  station  was  designed  and  constructed,  a  trans- 
msion  line  2.42  miles  long  was  erected  and  five  electric 
loimotives  were  built.  The  general  design  of  the  locomo- 
ti  s  is  the  same  as  that  of  the  latest  type  built  by  the 
V\5tinghouse  Electric  &  Manufacturing  Company  for  the 
Nv  York,  New  Haven  &  Hartford  Railroad,  as  described 
otpage  1552  of  our  issue  for  June  9,  1910.  The  overhead 
CE-nar)'  construction,  which  differs  from  the  type  initially 
ii*alled  by  the  New  York.  New  Haven  &  Hartford  Rail- 
rcl  was  briefly  described  on  page  901  of  our  issue  dated 
'\''l  '3'  I9U-  The  present  article  deals  largely  with  the 
I'.f-rriting  station  at  Zylonite,  which  supplies  the  energy 
•rating  the  trains. 


generators  were  in  operation  within  four  months.  Ihe 
construction  and  equipment  of  the  station  were  facilitated 
by  the  fact  that  the  plans  for  a  power  station  recently  built 
by  the  Connecticut  Company  at  Waterbury,  Conn.,  were 
capable  of  being  adapted  with  some  changes  to  the  condi- 
tions   existing   at    Zvlonite.      The    prcliminarv   engineering 


Fig.    2— Interior    of     Generating    Station. 

studv  and  designing,  therefore,  were  materially  lessened. 
The  mechanical  equipment  of  the  Zylonite  station  in  the 
more  important  details  is  a  duplication  of  that  in  the 
Waterbury  station,  but  the  electrical  equipme.it  and  switch- 
ing gear  were  designed  especially  for  this  station. 

The  station  building  was  designed  for  an  ultimate  equip- 
ment of  15,000  kw  in  turbo-generators  and  8000  hp  of 
boilers,  but  only  a  part  of  the  building  was  erected  to  house 
the  initial  equipment  of  two  3000-kw  turbo-generators  and 
four  500-hp  boilers.  The  ultimate  size  of  the  building 
will  be  149  ft.  8  in.  x  152  ft.  6  in.,  with  an  addition  97  ft. 
8  in.  X  33  ft.  8  in.  on  the  west  end  to  be  used  as  a  switch 
house.  The  size  of  the  building  now  in  use  is  83  ft.  i  in. 
X  152  ft.  6  in.,  with  an  addition  for  the  switch  house  33  ft. 
8  in  X  45  ft.  8  in.  It  is  constructed  with  brick  walls  on 
concrete  foundations,  structural  steel  framework  and  roof 
trusses    and    reinforced    concrete    floors   and    roof.      On 


Fig.   1 — View   of   Generating    Station   Showing    Coal    Conveyo 


'  rapidity  with  which  the  work  on  the  station  was 
*c  mplished  is  very  noteworthy.  Every  part  of  the  con- 
stfction  work  was  rushed  and  the  station  building  itself 
*•, completed  in  less  than  sixty  days.  Steam  was  raised 
"'ie  boilers  in  a  little  over  three  months  from  the  time 
ofireaking  ground   for  the   foundations,   and   the   turbo- 


account  of  the  gravity  system  of  supplying  condensing 
water  from  the  pond  adjoining  the  station,  the  building, 
including  the  basement  floor,  is  entirely  above  the  ground 
level.  The  turbine  and  boiler-room  floors  are  21  ft.  9  in. 
above  the  ground.  The  total  height  of  the  boiler-room 
section  from  the  ground  to  the  top  of  the  roof  parapets  is 
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S3  fi.  7  in.  The  turbine-room  lias  clear  headroom  under 
the  roof  trusses  of  28  ft.  11  in.  The  present  building  will 
accommodate  without  further  enlargement  three  3000-kw 
turbo-generators,  ten  500-hp  boilers  and  four  exciter  units 
with  the  necessary  auxiliary  apparatus. 

BOILER  EOmPMENT. 

The  boiler-room  is  97  ft.  2  in.  wide  and  extends  across 
the  east  end  of  the  building.  Four  Bigelow  &  Hornsby 
water-tube  boilers  are  installed  in  two  batteries  adjoining 
the  partition  wall  next  to  the  turbine-room.  The  boiler.s 
arc  equipped  with  Taylor  automatic  under-feed  stokers  and 
Foster  superheaters.  Green  economizers  have  been  in- 
stalled in  the  smoke  flues  to  heat  the  feed  water.  A  com- 
bined forced-draft  and  induced-draft  system  is  used  in  the 
boilers,  and  the  smoke  is  exhausted  through  a  steel  stack 
10  ft.  in  diameter.  A  single  stack  is  used  for  the  four 
boilers  at  present  installed,  and  an  opening  has  been  left  in 
the  roof  for  another  stack  of  the  same  size  to  be  con- 
nected to  future  boilers  to  be  installed  on  the  west  side  of 
the  firing  aisle.  The  forced-draft  apparatus  is  located  in 
the  basement  under  the  firing  aisle.  Two  loo-hp  Kerr  tur- 
bines, driving  Sturtevant  blowers,  force  air  into  the  ash 
pits  under  the  boiler  grates.  The  induced-draft  fans  are 
placed  in  a  fanroom  on  the  floor  above  the  boiler-room. 
Two  American  Blower  Company's  steel  .fans,  driven  by 
Harri.sburg  reciprocating  engines,  are  installed  for  the 
lour  boilers  now  in  use.  An  engine  and  blower  are  held 
in  reserve.  .'\  duplicate  equipment  of  two  engines  and 
blowers  will  be  put  in  when  additional  boilers  are  con- 
nected to  the  second  stack. 

COAL  AND  ASH-HANDLING  APPARATUS. 

Coal  is  delivered  in  hopper-bottomed  cars,  which  are 
(lumped  over  a  receiving  hopper  in  the  side  track  adjoin- 
ing the  power  station.  From  this  hopper  it  is  fed  to  a 
bucket  conveyor  which  elevates  it  to  the  top  of  a  storage 
bin  built  along  the  north  wall  of  the  boiler-room.  As  the 
coal  is  delivered  from  this  conveyor  it  passes  through  a 
crusher  before  dropping  down  to  the  storage  bin.  Sus- 
pended from  the  roof  of  the  boiler-room  above  the  center 


cage   hung   from   the   trolley   carriage.     The   coal-haiull  • 
apparatus  was  furnished  by  the  Bergen  Point  Iron  Wor' 

TURBO  GENERATOR  EQUIPMENT. 

The  turbine-room  contains  two  three-phase  Westinghn 
turbo-generators    rated    at   3000   kw    single-phase.     Th 
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Fig.    A — Plan    of    Station 


machines  deliver  three-phase,  11,000-volt,  25-cycle  al- 
nating  current,  but  only  single-phase  is  used  for  the  tro 
feeders.  The  other  two  phases  provide  for  a  supply 
three-phase  energy  for  the  operation  of  motors  in 
power  station  and  in  the  repair  shops,  and  also  a  siii] 
phase  control  circuit  for  the  operation  of  the  switch 
apparatus  in  the  three  switch  houses  along  the  track, 
the  south  side  of  the  turbine-room  are  two  loo-kw  exc 
units,  both  of  Westinghouse  manufacture.  One  uiiil 
driven  by  a  turbine  and  the  other  by  an  induction  mo 


to  Hardpao 

Fig.   3— Section   Through    Boiler. Room,   Turbine-Room   and   Switch    House. 


of  the  firing  aisle  is  an  I-beam  trolley  track,  which  carries 
:in  electrically  driven  traveling  coal  hopper,  designed  to 
weigh  the  coal  as  it  is  handled.  This  hopper  is  run  under 
the  storage  bin  and  filled  and  then  travels  back  and  forth 
in  front  of  the  boilers  delivering  coal  to  the  stokers  through 
a   spout.     It  is  operated  by  an  attendant  who  rides  in  a 


The  turbine-room  is  spanned  by  a  30-ton  hand-opered 
traveling  crane  made  by  the  Northern  Engineering  W(  ;s. 
The  turbines  exhaust  into  Westinghouse-Le  Blanc  et 
condensers,  which  are  mounted  on  the  basement  floor, n- 
mediately  over  the  return  leg  of  the  intake  tunnel,  he 
discharge    pump    and   air  pump    of   each   condenser   re 
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noited  on  the  same  shaft  and  are  driven  by  a  steam  tur- 
Sin  In  order  to  provide  means  for  re-establishing  the 
ratum  in  case  it  is  lost  while  the  turbine  is  in  operation 
ivitjut  shutting  down  the  machine,  a  supply  of  priming 
wir  is  provided  by  a  2000-gal.  electrically  driven  pump, 
rh  pump  draws  water  from  the  intake  tunnel  from  the 
pot  to  which  condensing  water  is  piped  from  the  artesian 
*e  and  discharges  it  through  a  6-in.  pipe  which  enters 
the  op  of  the  condenser.  The  vacuum  can  be  re-estab- 
lisll  by  this  means  under  full-load  conditions.  For  start- 
ingip  the  condensers  while  the  turbine  is  at  rest  the  sup- 
plvif  priming  water  is  furnished  through  a  2-in.  pipe 
■  c.\  to  the  service  pump.  Under  these  conditions  it 
-ary  completely  to  fill  the  condenser  with  steam 
starting  the  circulating  pump  and  then  admitting 
the-ater  from  the  service  pump. 

SWITCHING  EOtJIPMENT. 

-witch  house,   which   adjoins  the   turbine-room   on 


sections  of  the  three  buses  on  the  first  floor,  but  these  sec- 
tions may  be  connected  at  the  center  by  hand-operated 
switches.  The  auxiliary  connections  are  made  to  each  sec- 
tion of  the  buses  by  a  loop  from  which  the  auxiliary  trans- 
former connections  are  taken  off.  The  lighting  trans- 
formers supply  energy  for  station  lighting  at  no  volts,  and 
the  motor-service  transformers  supply  energy  at  440  volts 
lor  the  auxiliary  motors  in  the  station. 

The  trolley  bus  on  the  first  floor  is  connected  at  each  end 
to  a  trolley  bus  in  the  basement,  from  which  connections 
are  made  to  the  group  of  switches  and  resistors  used  for 
cushioning  short-circuit  surges.  These  switches  and  re- 
sistors are  installed  in  duplicate,  but  only  one  set  is  used, 
the  other  set  being  held  in  reserve.  The  resistor  is  divided 
into  three  parts,  and  each  part  is  successively  connected  in 
series  with  the  trolley  by  the  opening  of  an  oil  switch. 
Four  current-limit  relays  are  mounted  on  the  control 
switchboard.    These  relays  Ire  operated  by  current  supplied 


E-Boand  Toaaet \       |^W. Bound 


Tncks 


DC 


jiL''l..'iK-iil  ~;'U>il 'ii., 


:ti!    ii!   .:i„i     "-^^^ii    .11 


Fig.    5 — Diagram    of    Electric    Switching    Apparatus. 


the  est  side,  has  three  floors.  On  the  basement  floor  are 
locj-d  the  main  oil  switches  for  the  trolley  phase  of  the 
senators  and  the  resistors  and  oil  switches  used  to 
cusjn  the  efifect  of  a  short-circuit.  The  first  floor  is 
ope  through  to  the  turbine-room  and  contains  the  control 
sw'i  iboard,  main  busbars,  generator  buses  and  discon- 
»« ig  switches  for  the  generators,  auxiliary  motor  cir- 
cuit and  blank  panels  for  future  transmission-line  circuits. 
Thtightning  arresters  and  disconnecting  line  switches  are 
•no'ted  on  the  second  floor.  The  two  generators  are 
thrtphase  machines  with  one  phase  grounded  after  pass- 
ing irough  the  switching  gear  but  before  leaving  the  build- 
"ig-.  They  are  connected  to  a  trolley  bus,  ground  bus  and 
pow-  bus  on  the  first  floor  through  suitable  oil  switches, 
rttance  coil  is  inserted  in  the  trolley  phase  of  the  gen- 
eral's to  reduce  the  effect  of  short-circuit  on  the  gen- 
"■*  's.    Each  of  the  generators  is  connected  to  separate 


from  a  series  transformer  in  the  trolley  circuit.  When 
a  short-circuit  occurs  of  sufficient  magnitude  to  cause  an 
excessive  rise  of  current  in  the  circuit  the  first  relay 
acts  and  opens  one  of  the  three  oil  switches,  which  in  turn 
cuts  into  the  trolley  circuit  the  first  section  of  the  resistor. 
At  the  same  time  connections  are  made  on  the  first  relay 
whereby  the  operating  current  from  the  series  transformer 
is  passed  through  the  second  relay.  When  the  second  relay 
operates  it  cuts  in  the  second  section  of  the  resistor  and 
also  transfers  the  operating  current  to  the  third  relay.  The 
third  relay  cuts  in  the  last  section  of  the  resistor  and  trans- 
fers the  operating  current  to  the  fourth  relay,  which  con- 
trols the  main  circuit-breaker.  The  effect  of  this  arrange- 
ment is  greatly  to  reduce  the  amount  of  current  at  the  in- 
stant that  the  main  circuit-breaker  opens.  An  interval  of 
about  four  seconds  is  required  to  cut  in  all  the  resistors  and 
open  the  main  circuit-breaker.     Entire  dependence  is  not 
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placed  upon  tlie  operation  of  the  relays  and  cutting  in  of 
the  resistor,  as  the  main  circuit-breakers  have  a  time-limit 
device  which  is  set  for  five  seconds,  and  if  the  short-cir- 
cuit contiinies  for  that  length  of  time  they  w\\\  open  re- 


Fig.     6 — Resistors    for     Limiting     the     Short-Circuit     Current. 

gardless  of  the  operation  of  the  relays  and  resistor  switches. 
This  plan  is  substantially  the  same  method  which  has  been 
developed  as  a  result  of  experience  and  is  now  being  suc- 
cessfully used  for  limiting  the  effects  of  short-circuits  at 
the  Cos  Cob  power  station  of  the  New  York,  New  Haven 
&  Hartford  Railroad. 

On  the  second  floor  of  the  switch  house  are  four  buses 
from  which  the  transmission-Hne  wires  are  taken  off.  The 
trolley  bus  and  the  ground  bus  are  connected  to  the  cor- 
responding buses  in  the  basement,  while  the  motor-service 
bus  and  control-circuit  buses  are  connected  to  the  main 
motor-service  bus  on  the  first  floor.  The  motor-service 
and  trolley  buses  are  connected  to  three  sets  of  electrolytic 
lightning  arresters  arranged  so  that  each  circuit  has  two 
sets  of  arresters  and  horn  gaps  in  series.  The  control  bus 
is  connected  to  a  multigap  lightning  arrester.  Hand- 
operated  disconnecting  switches  are  provided  so  that  any 
one  of  the  transmission  wires  can  be  connected  to  any  de- 
sired busbar. 

TRANSMISSION  LINES. 

The  transmission-line  wires  are  carried  out  through  the 
\yest  wall  of  the  switch  house  just  under  the  roof.  A 
terminal  strain  tower  is  built  near  the  corner  of  the  gen- 
erating station  building,  and  from  this  point  the  transmis- 
sion line  extends  to  a  switching  house  near  the  west  portal 
of  the  tunnel,  a  distance  of  2.42  miles.  Four  angles  are 
turned  by  this  line,  which  runs  across  country  over  the 
foothills  of  the  Hoosac  Mountains.  The  corner  strain 
towers  and  terminal  towers  have  four  legs  formed  of 
heavy  steel  angles  braced  with  diagonal  rods  and  horizontal 
angle  braces  on  all  four  sides.  The  legs  of  the  towers  are 
anchored  to  concrete  foundations.  The  intermediate  towers 
used  for  supporting  the  transmission  line  are  of  the 
A-frame  flexible  type.  The  average  span  between  towers 
is  400  ft.  The  transmission  line  consists  of  five  wires ; 
two  of  these  are  No.  coco  cables  for  the  trolley  circuits,  and 
a  third,  No.  0000  wire,  is  placed  on  top  of  the  poles  for  the 
ground  return  circuit.  The  motor-service  and  control  cir- 
cuits consist  of  two  No.  2  wires.  The  insulators  on  the 
corner  and  terminal  towers  are  supported  on  steel  angle 
cross-arms  by  pins,  but  on  the  intermediate  towers  they 
are  suspended  from  twin  cross-arms.  The  insulators  are  of 
the  same  size  and  type  as  those  used  for  supporting  the 
catenary   cab'es   from   the   trolley  bridges  over  the   tracks. 


The  transmission-line  towers  were  built  by  the  Arcl 
Brady  Company,  Syracuse,  N.  Y. 

SWITCH  HOUSES. 

The  transmission  line  terminates  at  a  switch  house, 
8  in.  X  23  ft.,  near  the  west  portal  of  the  tunnel, 
this  point  the  trolley  sections  are  fed  with  energy  di 
through  six  feeders  taken  off  the  trolley  bus.  The  11 
service  and  control  circuit  are  continued  througli 
switch  house  and  along  the  railroad  right-of-way  1 
switch  house  adjoining  the  repair  shop  in  North  A 
In  the  repair  shop  switch  house  a  60-kw  transfom 
connected  to  the  trolley  phase,  the  control  circuit  an 
motor-service  circuit  in  such  a  way  as  to  supply  three- 
energy  at  440  volts  for  the  shop  motors.  A  third  s 
house  has  been  built  near  the  east  portal  of  the  tuiiii 
the  purpose  of  installing  suitable  sectionalizing  sw 
for  controlling  the  track  sections  east  of  the  tunnel.  . 
these  switch  houses  are  one-story  brick  buildings.  Tl 
coming  transmission  lines  and  feeder  connections  are 
ported  on  insulators  carried  on  a  framework  of  light 
angles,  and  the  wires  enter  through  the  roof  by  men 
insulated  waterproof  bushings. 

The  overhead  trolley  system  is  sectionalized  into  t 
units  consisting  of  two  tracks  in  the  east  portal  yards 
bound  main  track  and  west-bound  main  track  east  1 
east  portal ;  east-bound  and  west-bound  tracks  in  the  ti 
west-bound  main  track  from  the  west  portal  to  the  we 
of  the  North  Adams  yard  :  a  section  of  the  east-bouiiil 
track  and  a  crossover  opposite  the  west  portal  switch  I 
two  sections  of  the  long  siding  between  the  North  . 
yard  and  the  west  portal  switch  house;  the  shopyard 
tracks  in  the  North  Adams  yard,  and  the  east-bound 
track  from  the  west  end  of  the  North  Adams  yard 
west  portal  switch  house. 

The  trolley  bus  in  the  west  portal  switch  house  fee 
two  tunnel  sections,  the  east-bound  and  west-bound 
tracks  west  of  the  portal,  the  easterly  section  of  tli 


Fig.    7— Section    Through    West    Portai    Switch    Houi 

siding  and  the  short  section  of  the  east-bound  niai  track 
and  the  cross-over  opposite  the  switch  house.  At  t"  eas 
portal  of  the  tunnel  both  trolleys  in  the  tunnel  a  con- 
nected to  a  trolley  bus  in  the  east  portal  switch  hniis  trom 
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whh  energy  is  fed  to  three  sections  beyond  the  tunnel. 
Til  arrangement  is  sucli  that  so  long  as  energy  is  available 
at  ilier  one  of  the  main-track  trolley  wires  the  remainder 
of  le  system  can  be  operated. 

CATENARY  CONSTRUCTION. 

le  supporting  bridges  and  cross-catenaries  in  the  yards 

artfpaced  150  tt.  apart  on  tangents  and  curves  of  moderate 

■{"he  messenger  cable  over  each  track  is  of  stranded 

III.  in  diameter.     Below  it  is  a   Xo.  0000  grooved 

,    iiductor  wire  suspended  by  rigid  hangers  of  varv- 

is  at  intervals  of  10  ft.    A  No.  0000  Phono-electric 

Aire  is  carried  i^  in.  below  the  copper  conductor 

double  clips  attached   in   the  center  of  the    lo-ft. 

;\veen  hangers.     On  curves  the  conductor  and  con- 

.s  are  suspended  from  the  messenger  by  inclined 

iiaving  double  clamps  which  hold  the  two  wires  in 

,il   plane.     These   hangers   offset    the   contact    wire 

lovyj  the  inside  of  the  curve  a  sufficient  distance  to  com- 

perite  for  the  deflection  of  the  pantograph  shoe  due  to 


fig-^— Intermediate    and    Corner    Towers    ;•    ^         i  i    .5  _  i     L  ne. 

*e  :iperelevation  of  the  outer  rail.    Outside  of  the  tunnel 
the  nrmal  height  of  the  contact  wire  above  the  rails  is 

I»-he  tunnel  the  catenary  span  is  reduced  to  too  ft.  and 
wo  o.  0000  Phono-electric  contact  wires  are  carried  in  the 
»ni  horizontal  plane  by  twin  hangers.  In  order  to  pro- 
'■Wnaximum  conductivity  a  ^-in.  stranded  copper  cable 
's  ^<\  for  the  messenger.  Owing  to  the  limited  clear- 
»nc.  under  the  roof  of  the  tunnel  the  two  Phono-electric 
^onlrt  wires  over  each  track,  which  are  mounted  in  the 
amhorizontal  plane  5  in.  apart,  are  lowered  to  15  ft.  6  in. 

'^\  the  rails  and  the  messenger  cables  are  suspended  14 
I";  "  ide  the  center  line  of  each  track.     This  plan  gives  a 

"urn  clearance  of  12  in.  between  the  messenger  and 

jne  l>ot  of  the  tunnel.     The  brackets  which  support  the 

^^ger  insulators  are  in  turn  carried  on  secondarv  in- 

'ua.rs  resting  on  hangers  dropped  from  the  roof.  'The 

posim  of  the  hangers  is  adjustable  vertically  by  vzt\- 

S  ■e  length  of  the  hanger  bolts,  and  the  primary  insu- 

01  can  be  adjusted  horizontally  on  the  lateral  brackets 
o  P  vide  for  slight  changes  in  alignment. 


The  twin  contact  wire  hangers  used  in  the  tunnel  are  of 
special  design  to  allow  some  vertical  movement  of  the 
trolley  wires.  They  consist  of  a  yoke  carrying  the  two 
trolley-wire  clips  and  a  suspension  rod  '/,  in.  in  diameter 
on  the  top  of  which  is  screwed  the  messenger  cable  clamp. 
The  suspension  rod  passes  through  a  tapered  hole  in  the 
center  of  the  yoke  and  a  spherical-faced  nut  is  screwed  on 
the  bottom  of  the  rod.  The  yoke  is  slotted  and  the  nut 
on  the  end  of  the  suspension  rod  is  free  to  move  in  this  slot 
through  a  vertical  distance  of  about  1;/,  in.  All  parts  of 
the  tunnel  hangers  are  made  of  bronze. 

In  the  tunnel  the  primary  and  secondary  insulators  are  of 
brown  porcelain  of  the  triple-petticoat  pin  type.  Each  in- 
sulator is  capable  of  resisting  150,000  volts  to  ground,  and 
as  the  primary  and  secondary  insulators  are  in  series  the 
combined  dielectric  strength  is  300,000  volts.  The  outside 
insulators  are  of  the  suspended  type.  They  consist  of  an 
upper  petticoat  with  the  concave  side  turned  up  in  the  shape 
of  the  brim  of  a  hat  and  a  lower  semi-spherical  petticoat 
15  in.  in  diameter  with  the  concave  side  down.  A  hollow 
malleable  iron  pin  is  cemented  into  the  lower  petticoat  and 
the  malleable  iron  cap  by  which  the  insulator  is  suspended 
is  cemented  on  the  outside  of  the  upper  petticoat.  These 
insulators  were  required  to  withstand  a  dry  test  of  110,000 
volts,  or  ten  times  the  normal  working  voltage.  The  strain 
insulators  used  for  dead-ending  the  messenger  cables  and 
contact  wires  are  of  porcelain  of  the  spool  type  and  each 
one  was  tested  to  110,000  volts  under  35,000  lb.  mechanical 
strain  before  erection.  They  have  an  ultimate  tensile 
strength  of  50,000  lb.  For  cross-catenary  steady  strain  wire 
attachments  two  disk  insulators  in  tandem  were  used  at 
each  anchorage.  Impregnated  hickory  wooden  strain  in- 
sulators are  inserted  in  the  steady  strain  cables  betw-een 
each  pair  of  tracks  where  required  to  preserve  the  sectional- 
ization  of  the  trolley  wires. 

The  supporting  bridges  for  the  two  and  three-track  sec- 
tions outside  of  the  tunnel  are  built-up  trusses  formed  of 
7-in.  and  8-in.  channel  top  and  bottom  chords  with  light 
angle  posts  and  double  diagonal  rod  braces  in  each  panel. 
In  the  yards  where  more  than  three  tracks  are  equipped 
with  overhead  wires  use  is  made  of  cross-catenary  span 
wires  suspended  from  .\-frame  steel  towers  built  of  8-in. 
channels.  The  anchor  bridges  are  box  trusses  supported 
on  heavy  A-frame  towers  with  latticed  legs  stiffened  with 
double   diagonal  braces. 

The  electrification  project  was  assigned  to  the  engineer- 
ing department  of  the  Xew  York,  Xew  Haven  &  Hartford 
Railroad,  all  plans  involving  policy  of  electrical  operation 
and  details  of  construction  being  there  developed.  The 
Zylonite  power  house  was  designed  and  built  under  the 
direction  of  Mr.  E.  H.  McHenry.  vice-president  in  charge 
of  engineering,  and  the  general  scheme  of  the  electrical 
equipment  was  developed  in  the  office  of  Mr.  W.  S.  Murray, 
electrical  engineer.  Messrs.  L.  B.  Stilwell  and  H.  S.  Put- 
nam, of  Xew  York,  were  the  consulting  and  supervising 
engineers  for  the  work.  The  general  contractors  for  the 
installation  of  the  overhead  trolley  and  transmission  lines 
and  the  erection  of  the  power-house  building  and  switch- 
house  buildings  were  F.  T.  Ley  &  Company.  Inc..  Spring- 
field, Mass. 


SHORT  CUTS  IN  TRANSMISSION  LINE  ECONOMICS. 


By  Alfred  Still. 

WHEN    considering   a    scheme    involving    the    electric 
transmission    of   energy   over   an    appreciable   dis- 
tance it  is  important  that  the  most  economic  size 
of  conductors  be  determined  within  a  reasonable  degree  of 
accuracy   before   the   commercial    aspects   of   the   complete 
undertaking  can  properly  be  discussed. 

The  following  formulas  have  been  evolved  with  a  view 
to    facilitating  the   calculation    of   conductor   sizes   to   give 
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the  most  economical  results  on  overhead  transmissions.  In 
every  case  the  lesser  factors  which  may,  to  a  small  extent, 
influence  the  results  of  the  problem  will  be  disregarded, 
but  they  may  be  taken  into  account  when  the  final  details 
of  the  transmission  line  are  being  considered.  On  the 
other  hand,  it  will  generally  be  found  that  the  application 
of  Kelvin's  law  in  its  simplicity,  without  regard  to  such 
influences  as  the  possible  variations  in  cost  of  supports, 
insulators,  etc.,  depending  upon  the  size  of  the  conductors, 
will  give  results  sufficiently  accurate  for  practical  pur- 
poses, and  this  for  two  important  reasons : 

1.  A  small  variation  in  the  diameter  of  the  conductor 
either  on  the  large  or  the  small  side  is  usually  of  very  little 
consequence  from  the  economic  point  of  view. 

2.  As  the  standard  size  of  conductor  nearest  in  diam- 
eter to  the  theoretically  correct  size  is  generally  selected, 
refinements  or  increased  accuracy  in  the  calculations  will 
rarely  affect  the  size  of  wire  which  is  ultimately  decided 
upon. 

ECONOMtCAL  RESISTANCE  VOLTAGE  DROP. 
It  is  not  generally  realized  that  when  the  size  of  a  con- 
ductor is  determined  by  the  application  of  Kelvin's  law  the 
ohmic  drop  of  pressure  per  unit  length  of  conductor  is 
independent  of  the  actual  voltage  or  the  current  to  be  ear- 
ned, and  therefore  bears  no  reference  to  the  total  amount 
Tf  power  to  be  transmitted.  The  economic  data  and  as- 
:  uiiptions  alone  determine  the  ohmic  drop  in  volts  per  unit 
tngth  of  conductor,  and  this  will  be  a  constant  quantity 
V.  hatever  the  number  of  conductors  or  system  of  electric 
transmission  adopted,  the  total  amount  of  power  to  be 
tiansmitted,  or  the  voltage  ultimately  decided  upon.  This 
•:,ct  very  considerably  simplifies  the  problem  in  its  earlier 

Tne  formula  for  the  economic  voltage  drop  may  be  ar- 
r'  /ed  at  as  follows,  bearing  in  mind  that  the  annual  charges 
11:  be  considered  are  (i)  an  annual  charge  for  interest  and 
l;  preciation  en  the  cost  of  the  line  wire;  (2)  the  annual 
cost  of  the  en;rgy  wasted  in  the  conductor  in  the  form  of 
PR  losses',  and  that  the  equality  of  these  two  items  of  cost 
determine.s  Ti;e  size  of  the  most  economical  conductor. 

Aiinnal  Charr;es  Depending  Upon  Cost  of  Conductor. — 
Let  p  be  the  price  to  be  paid  for  100  lb.  weight  of  conduc- 
tor and  a  the  percci'tage  to  be  taken  to  cover  the  annual 
interest  and  depreciation,  then,  if  r  be  the  resistance  in 
oiims  per  mile  of  the  cci^ductor,  one  may  write  the  expres- 
sion : 


Annual  charge  = -. —  X  />  X  - 
Joo      '^ 


XK 


(I) 


where  iv  is  a  constant  depending  upon  the  material  of  the 
conductor. 

Annual  Cost  of  Energy  Lost. —  Let  />,  be  the  cost  per  hp- 
year  of  the  wasted  energy ;  tlu  1, 
annual  cost  per  mile  of  condui.'")r  =  /"i  X  hp  lost  per  mile 
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=  /-.x^ 


(2) 


>46Xr 

where  e,-  stands  foi   ohmic  drop  in  volts  per  mile  of  con- 
ductor. 

In  order  to  fulfil  the  condition  of  equality  between  the 
values  (i)  and  (2)  one  must  put 

a  XPXK  ^  A  X  er 
looXr  746  X  r 

which  gives  us 

^,__746XKXaXP 

100  X  p, 

If  the  material  of  the  line  is  copper,  the  constant  K  may 
be  taken  as  8.76,  while  for  aluminum  it  works  out  at  4.32. 

*Othcr  losses  due  to  leakage  over  insulators  and  through  the  air  should 
be  taken  into  account  when  considering  the  choice  of  emf,  especially  if 
this  should  exceed  60,000  volts. 


Inserting  these  values  in  the  last  formula  there  is  obtaed 
for  the  economic  resistance  volts  per  mile  of  copper  n- 
ductor :  ^ 

..  =  4/65.5X^ 

and  for  aluminum : 


.3.x    "-1^ 


ECONOMICAL  VOLTAGE,  AND  CALCULATION  OF  CONDUCTOR  SI 

Having  ascertained  what  will  be  the  most  econoi 
ohmic  drop  of  pressure  per  mile  of  conductor  witlioul 
erence  to  the  total  amount  of  power  to  be  transmitted 
size  of  the  conductor  cannot  be  determiiK'd  unle-- 
value  of  the  current  is  known,  and  this  will  depend  i 
the  pressure  at  which  the  power  will  be  transmitted 

If  the  cost  of  the  conductors  forming  the  transmi: 
line  and  the  PR  losses  therein  were  the  only  considerat 
a  high  voltage  would  in  all  cases  be  desirable  on  accoui 
the  corresponding  reduction  of  current  for  a  given  an: 
of  power  to  be  transmitted.  But,  apart  from  the  extra 
of  the  line  due  to  the  better  insulation  and  wider  sp; 
of  wires  required  by  the  higher  pressures,  the  cost  of 
eration  and  transformation  of  high-pressure  energy 
be  taken  into  account,  and  as  the  extra  cost  per  kilc 
of  equipment  for  generating  at  high  pressures  will  de 
largely  upon  the  total  output  required,  it  follows  tha 
most  economical  pressure  will  bear  some  relation  tc 
total  power  to  be  transmitted.  This  is  apart  from  the 
tance  of  transmission,  which  is  the  most  important  f: 
governing  the  choice  of  voltage.  If  the  distance  is  : 
it  is  obvious  that  the  reduction  of  material  cost  and  p 
losses  in  the  line  due  to  the  employment  of  higher 
sures  will  be  relatively  of  far  greater  importance  tha; 
increased  cost  of  plant  in  generating  and  transformiiu 
tions.  On  the  other  hand,  the  employment  of  very 
pressures  even  on  a  comparatively  long  line  might  ii 
justified  if  the  total  amount  of  power  to  be  transn 
were  very  small. 

In  the   early   days   of   electric   transmission    Mr.    C 
Scott  suggested  as  a  rough-and-ready  rule  that  the  'tal 
distance  of  transmission   in   miles  divided  by  three  \  ulu 
give  a  figure  approximating  to  the  required  pressure  ■^■• 
pressed  in  kilovolts.     This  rule  does  not  take  into  ac 
the  amount  of   power  to  be  transmitted  :  b'lt  an  enip 
formula  which   the   writer  has   used   for   preliminary 
mates  and  which  agrees  generally  with  modern  practi' 

Pressure  in  kilovolts  =  5-5 V-^ 
wdiere  L  =  length  of  transmission   (in  miles) 

horse-power  transr 
200 

Given  the  amount  of  power  to  be  transmitted  an 
length  of  line,  one  can  with  the  aid  of  formula  (5)  c  w* 
upon  a  standard  voltage  and  proceed  with  the  calcul;  ons 
for  current  and  size  of  conductor,  but  it  is  necf»7 
always  to  bear  in  mind  that  a  transmission  line  canr  be 
considered  by  itself ;  it  must  be  treated  as  a  part  of  a  mi- 
plete  scheme  of  transmission  and  distribution,  and  th  ->fst 
voltage  to  use  on  any  given  system  can  generally  1  ^f' 
rived  at  only  by  a  system  of  trial  and  error,  takinj  mto 
account  the  costs  of  the  various  parts  of  the  complet  sys- 
tem as  influenced  by  alterations  in  the  transmission  olt- 
age.  No  accurate  formula  can  be  evolved  which  woi  1  be 
applicable  to  all  the  varied  conditions  encountered  in  tac- 
tical work. 

EXAMPLE  ILLUSTRATING    QUICK   METHOD  OF  DETERMINI  ' 
ECONOMIC  SIZE  OF  CONDUCTORS. 

For  the  purpose  of  working  out  a  practical  exani] 
following  assumptions  have  been  made: 
Total  horse-power  to  be  transmitted,  P  =  16,000. 
System,  three-phase. 


the 
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ower-factor  =  0.8. 

listance  o£  transmission  =  120  miles. 

.'opper  conduotprs  to  be  used,  the  cost  p  being  $15  per 
11  lb. 

'ercentage  to  be  taken  to  cover  depreciation  and  annual 
irtrest  on  cost  of  copper,  a  =  12.5. 

-Stimated  cost  of  wasted  power  per  hp-year,  />,  =  $i6. 

he  economic  voltage  drop  per  mile  of  single  conductor 
w  be,  by  formula   (3), 

e    -I    ^-  -    1    "-5X15 

I  =  27.7  volts 

TV  transmission  voltage  as  given  by  formula  1,5)  is: 


/               1 6,000 
Kilovolts  =  5.5\'i20  +   


,  =777 

0'  say,  80,000  volts  at  the  receiving  end. 
'■c  current  per  conductor  will  be : 

j^    EJLP.X74(> 

VJX^Xcose 

_      16,000  X  746 

V3  X  80,000  X  0.8 
=  107.5   amp. 

ince  of  conductor  per  mile  = — -  ~  -~ — =  0.257  ohm, 

/       '07.5 
ice  No.  4-0  B.  &  S.  wire  has  a  resistance  of  0.259 
IT  mile,  that  is  the  standard  size  which  should  be 
1  unless  a  more  careful  study  of  the  complete  scheme 
lead  to  a  different  decision  in  regard  to  the  pres- 
transmissiotL 
:e  for  a  given  amount  of  power  to  be  transmitted  the 
cirent  will  vary  inversely  as  the  pressure,  it  follows  that 
t*  'esistance  per  mile  of  conductor  to  give  the  economic 
•    drop  per  mile    {2y.j  volts   in   this   particular  ex- 
will  be  directly   proportional   to    the   pressure   at 
the  power  is  transmitted.    Thus  if  100.000  volts  were 
to  be  a  more  economical  pressure  than  80.000.  the 


oi:s  per  mile  of  conductor  would  be 


0.257  X  100  _ 


0.321, 


t-  nearest  standard  size  being  No.  3-0  (ohms  per  mile 
=«-3265). 

^ower  lost  in  Line. — If  tc  stands  for  the  total  PR  watts 
l*  in  the  three  conductors,  based  on  the  calculated  value 
othe  resistance,  then 

«'  =  3  X  length  of  line  X  ^  X  ^r 

=  3  X  120  X  107-5  X  27.7 

=  1,070,000  watts 
'   'le  a!3umption  that  a  transmission  pressure  of  80,000 
V  ts  is  adopted ;   and   since   the   total   horse-power  trans- 
rtted  is  16,000,  the  percentage  power  loss  is: 

1070  X  100 

—y-       ^-  —     ,=  9  per  cent. 
16,000  X  0.746 

i  ollage   Regulation. — The    drop    in    pressure    per    con- 

Oitor,  due  to  ohmic  resistance  only,  will  be : 

tr  X  length  of  line  =  27.7  X  120  =  3330  volts 

^,  .^330  X  V  3  =  5750  volts  between  wires,  since  the  sys- 

tn  is  three-phase  and  the  volts  er  refer  to  a  single  con- 

cnor  only.     The  percentage   ohmic   drop   is,   therefore: 

5750  X  100 

— „ =  7.2  per  cent 

80,000 

■  "S  figure  alone  does  not,  however,  give  much  indication 

5  to  what  will  be  the  actual  regulation  of  the  line,  as  the 

«ects  of  inductance   and   electrostatic   capacity   must   be 

t:en  into  account  and  the  resultant  difference  of  pressure 

Pween  the  transmitting  and   receiving  ends  of  the   line 

cculated  by  any  one  of  the  usual  methods.    The  resultant 

pssure  drop  may  be   found  to  be  excessive;   it  may  be 

s:n  as  cannot  readily  be  dealt  with  in  a  practical  scheme. 

'3  in  such  a  case  the  economy  of  the  line  may  have  to  be 

STificed  by  putting  in  larger  conductors. 


It  is  obvious  that  other  conditions  may  render  it  inex- 
pedient or  imi-ossible  to  adopt  the  most  economical  size  of 
conductor,  as  calculated  by  the  application  of  Kelvin's  law, 
but  in  such  cases  experience  and  common  sense  will  usually 
indicate  the  right  course  to  follow.  If  the  economic  size 
of  wiro  is  small  :nere  may  be  trouble  due  to  excessive 
heating,  want  ni'  mechanical  strength,  or  loss  of  power 
through  corona  iiscl.arges  if  high  pressures  are  used.  If, 
on  the  other  ha.vi,  the  conductor  diameter  is  very  large, 
there  may  be  diincultics  in  handling  and  in  taking  the 
strain  on  the  individual  insulators.  The  remedy  in  this 
case  is  obviously  to  subdivide  the  single  circuit  into  two 
or  more  parallel  circuits,  and,  in  fact,  there  are  many 
advantages  in  doing  so  rather  than  running  very  heavy 
single  conductors.  One  particular  aspect  of  the  question 
of  subdivision  of  transmission  lines  has  previously  been 
dealt  with  in  these  pages  by  the  present  writer.' 

Again,  even  from  the  economic  poiii'  of  view,  the  case 
might  arise  of  a  temporary  installation  intended  to  give 
a  quick  return  on  capital  invested,  and  an  exceptionally 
small  size  of  wire  giving  a  large  PR  loss  might  produce 
the  best  results.  This,  however,  leads  to  the  consideration 
of  the  most  im.portant  factor  in  the  whole  problem,  namely, 
the  correctness  of  the  estimates  of  costs,  depreciation 
allowances  and  power  transmitted,  upon  whicii  the  valtie 
of  the  calculated  results  will  mainly  depend.  It  is  here 
that  the  experience,  foresight  and  sound  judgment  of  the 
engineer  must  necessarily  play  an  important  part,  and  it 
is  not  possible  in  this  article  to  do  more  than  indicate  a 
few  considerations  which  must  not  be  overlooked. 

Estimation  of  Amount  and  Cost  of  Energy  ll^asted  in 
Conductors. — The  correct  value  of  the  power  (P)  from 
which  the  value  of  the  current  (/)  is  determined  is  fre- 
quently very  difficult  to  estimate.  This  is  a  point  which 
is  best  considered  when  determining  the  cost  of  the  wasted 
energ)-.  It  is,  however,  clear  that  the  annual  amount  of 
energy  wasted  will  depend  not  only  on  the  average  value 
of  /".  but  also  on  the  time  during  which  the  average 
amount  of  power  may  be  considered  as  being  transmitted 
by  the  wires.  If,  therefore,  it  is  desired  to  estimate  accu- 
rately the  amount  of  energy  wasted  annually  in  the  lines, 
a  probable  load  curve  for  the  year  should  be  drawn  and  the 
average  P  calculated  therefrom.  This  will  give  a  value 
for  /  which,  if  considered  as  flowing  in  the  wires  continu- 
ousl)'  throughout  the  year,  will  lead  to  a  certain  watt-hour 
or  yearly  horse-power  loss,  the  cost  of  which  it  is  desired 
to  know. 

X'ow.  the  annual  cost  of  production  of  an  additional 
electrical  horse-power,  considered  apart  from  the  total 
cost  of  production,  is  always  difficult,  if  not  impossible,  to 
estimate  accurately,  but  where  coal  is  the  source  of  energy 
there  is  at  least  the  extra  cost  of  coal  consumed  to  be  taken 
into  account  when  estimating  the  production  cost  of  the 
lost  energy.  The  case  is  different  in  a  water-power  gen- 
erating station,  where  the  cost  of  running  the  station  at 
full  output  is  very  little  in  excess  of  the  cost  of  running  at 
one-quarter  or  one-tenth  of  maximum  output,  and  it  is 
even  more  difficult  to  decide  upon  a  figure  which  shall 
represent  the  cost  of  wasted  energy  (/>,  in  the  calculations) 
with  sufficient  accuracy  to  make  the  calculations  of  the  eco- 
nomic conductor  of  real  practical  value. 

There  are  two  points  in  connection  with  water-power 
propositions  which  must  never  be  lost  sight  of: 

If  the  amount  of  water-power  available  is  limited,  while 
the  demand  for  power  is  unlimited,  the  cost  (/>,)  of  the 
wasted  power  may  be  taken  at  the  price  which  the  user 
would  be  actually  prepared  to  pay  for  this  power  were  it 
available  for  useful  purposes. 

If  the  water-power  is  unlimited  as  compared  with  the 
demand  for  power,  the  cost  of  wasted  power  is  practically 
nil.  except  for  the  fact  that  a  generating  plant  has  to  be 

2  "Transmission  Line  Calculations,"  Electrical  World,  Sept.  15.  1910. 


r48 


ELECTRICAL    WORLD. 


Vol.  5B,  T^c 


installed  of  a  somewhat  larger  capacity  than  would  other- 
wise be  necessary;  and  the  works  cost  of  the  wasted 
power  must,  of  course,  include  a  reasonable  percentage  to 
cover  intcre.st  and  depreciation  on  this  extra  plant. 

Estimation  of  Percentage  to  Cover  Annual  Interest  and 
Depreciation  on  Conductors. — So  far  as  interest  is  con- 
cerned, if  cash  is  to  be  paid  for  the  conductors,  the  figure 
to  be  taken  for  interest  on  capital  should  be  on  a  par  with 
the  expected  percentage  profit  on  the  complete  under- 
taking; but  if  the  conductors  are  mortgaged,  it  is  the  an- 
nual amount  of  the  mortgage  which  should  be  taken. 

In  regard  to  depreciation,  the  probable  life  of  the  con- 
ductor must  be  estimated,  and  this,  to  a  certain  extent, 
may  depend  upon  the  life  of  the  transmission  line  con- 
sidered as  a  whole. 

In  conclusion,  it  should  be  clearly  understood  that  this 
article  deals  only  with  the  determination  of  the  correct 
size  of  the  conductors,  based  on  certain  assumptions  as 
regards  voltage  and  power  to  be  transmitted ;  and  since  the 
transmission  line  is  a  part  only  of  a  complete  power 
scheme,  the  economic  problem  is  a  wider  one  than  might 
appear  from  the  foregoing  notes.  The  cost  of  generating 
and  transforming  plant  and  buildings,  as  influenced  by  the 
voltage,  must  be  carefully  considered,  together  with  the 
type  and  cost  of  pole  line,  so  far  as  these  are  influenced 
by  the  size  of  the  conductors.  The  character  of  the 
country,  too.  will  have  some  bearing  on  the  design  of  the 
transmission  line,  and  the  final  choice  of  voltage  may 
depend  to  some  extent  upon  whether  a  wood  pole  line  with 
comparatively  short  spans  and  (preferably)  small  spacing 
between  wires  is  likely  to  be  more  economical  than  a  line 
with  steel  towers  which  will  permit  of  longer  spans  with 
wider  spacing  between  wires.  In  other  words,  the  total 
cost  of  the  whole  undertaking  and  the  total  annual  losses 
of  energy  from  all  sources,  as  influenced  by  any  change  of 
voltage,  must  be  considered  before  the  line  pressure  as 
given  by  formula  (5)  can  be  definitely  adopted  as  being 
the  most  economical  for  the  undertaking  considered  as  a 
whole. 
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sent  the  current  per  line  by  /'  for  the  single-phase  sy:  mi 
and  likewise  use  /'"  for  the  current  in  each  wire  of  i- 
three-phase  system.  The  total  current  for  the  single-p 
system  will  therefore  be  2  /'  and  that  for  the  three-p 
system  3/'",  or  V3  •''^  Hence  the  total  heat  losses  wi 
{2l'yR'totai  and  {^ 2,  ^'Y'R'"  t',tai,  aiid  since  from 
assumed  conditions  the  losses  are  to  be  equal,  R' 
—  J4  R'"  total- 

The   resistances  designated  Rtotau  as  stated  above,  n. 
the  resistances  of  all  the  wires  of  each  complete  lin  in 
parallel   and    are   therefore    inversely    proportional  to  le 
amounts  of  copper  required.     Hence  the  three-phase 
tem   under   the  stated   conditions  will   require  only  tli 
quarters,  or  75  per  cent,  as  much  copper  as  the  correspi 
ing  single-phase  system. 

Similar  comparisons  may  be  made  between  the  sin 
phase  and  the  two-phase  systems.  If  we  use  two  i 
pendent  return  circuits  for  a  two-phase  system  we  sir 
divide  the  current  into  two  equal  portions  without  in 
way  modifying  its  total  value,  and  this  would  involvf 
change  in  the  "total"  or  parallel  resistance  of  the  wires 
ployed.  Hence  there  would  be  no  change  in  the  amoun 
copper  needed. 

But  if  we  unite  two  of  the  four  wires,  one  from  1 
phase,  into  a  common  wire,  an  increased  voltage  will 
suit  between  the  two  other  wires,  which  we  shall  call 
outside  wires.  When  we  are  restricted  in  the  voltage 
can  be  used  between  any  two  wires  on  the  line  and  i 
bring  this  largest  voltage  down  to  what  would  be 
between  the  two  wires  of  a  corresponding  single-p 
line,  all  of  the  two-phase  voltages  must  be  reduced  ai 
proportional  increase  in  the  currents  must  occur, 
will  increase  the  current  in  the  two  outside  wires  from 
to  V^  I'/2,  and  the  current  in  the  third  wire,  commo 
both  phases,  will  be  V2  V2  I'/2,  for  reasons  given  ii 
books  treating  polyphase  currents.  The  total  curreii 
this  system  will  therefore  be  V2 1'  + 1',  and  for  e 
heat   losses   on  the   single-phase   and   the   two-phase  1 

{2ryR',„,al  =   (V2 /'  +  /')  R" total. 

Hence, 

3  +  2  V  2" 


R't 


- "-     R" 


By  B.  B.  Brackett. 

A  SOMEWHAT  unusual  but  convenient  way  to  com- 
pare the  power  losses  on  transmission  lines  of  dif- 
ferent systems  consists  in  adding  the  currents  in 
the  separate  wires,  without  regard  to  their  phases  or  direc- 
tions, and  then  assuming  that  this  total  current  is  trans- 
mitted one  way  only  over  one  wire  composed  of  all  the 
copper  used  in  all  the  wires  of  the  system.  In  other  words, 
the  currents  are  added  arithmetically  and  one  current  equal 
to  this  sum  is  supposed  to  be  transmitted  one  way  over  all 
the  wires  of  the  complete  line  in  parallel. 

As  applied  to  a  two-wire  transmission,  either  direct  cur- 
rent or  alternating  current,  single-phase,  let  /'  represent 
the  current  in  each  wire  and  R'  the  resistance  of  each  of 
the  two  wires.  By  the  usual  method  (I'YR'  equals  the 
power  losses  in  each  wire  and  2  {I'YR'  the  losses  for  both 
wires,  or  for  the  whole  line.  On  the  other  hand,  2  /'  is  the 
sum  of  the  currents  in  the  two  wires,  R'/2  is  the  resistance 
of  the  two  wires  in  parallel  and  (2  /')'/?'/2  equals  2  {I'YR', 
or  the  true  heat  losses. 

If  we  apply  a  similar  method  to  a  balanced  three-phase, 
three-wire  system  the  total  current  will  be  3  /'"  and  the 
resistance  of  all  the  wires  in  parallel  R"'/3,  giving 
(3 /"')'i?"'/3,  or  3  {I"'YR"'  as  the  true  heat  losses. 

Now  to  compare  the  amounts  of  copper  that  must  be 
used  in  the  above  cases  to  transmit  equal  amounts  of 
power  at  the  same  voltage  between  lines  when  the  power- 
factor  is  unity  or  otherwise,  if  only  the  same  for  each 
system,  we  may  note  that  /'  =  \/;^r".  in  which  we  repre- 


and 

R' total  =  I.AS7  R" total 

Thus  the  total  or  parallel  resistance  of  all  the  three  v 
of  this  two-phase  line  must  be  smaller  than  that  of  the 
for  the  single-phase  line,  and  the  ratio  is  such  as  to  re( 
just  1.457  times  as  much  copper. 

Similar  comparisons  may  be  made  for  practically 
variety  of  phases  or  other  conditions  of  transmission 


COPPER  LOSSES  IN  ROTARY  CONVERTERS 

By  John  R.  Carson. 

WHILE  the  subject  of  the  copper  losses  in  rotary 
verters  has  been  very  thoroughly  investigated,  t 
is  not,  so  far  as  the  writer  is  aware,  any  get 
formula  which   expresses  the   copper  loss   for  any  po 
factor  as  well  as  any  number  of  phases. 

The  problem  of  determining  the  PR  losses  in  a  re  ry 
converter  is  simply  an  extension  of  the  problem  of  the  Ht- 
ing  effect  of  current  consisting  of  a  direct  component  tn 
an  alternating  current  superposed.  That  this  is  the  se 
follows  at  once  from  a  consideration  of  the  current  in  he 
coils  of  the  rotary  in  which  both  direct  current  and  a;r- 
nating  current  co-exist.  Obviously,  the  general  f orn  of 
the  armature  current  is  given  by  A  —  S  sin  0.  vvher, /4 
is  the  direct  component  and  B  sin  0  the  alternating  c  n- 
ponent.     It  must  be  borne  in  mind  that  this  statement  an 
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-idered  as  holding  only  for  lialf  a  cycle,  since  the 
component  is  discontinuous — tliat  is,  reverses  every 
cle.  Hence  the  above  mathematical  expression  of 
■rent  value  cannot  be  extended  through  the  instant 
rsal.  and  care  nuist  be  exercised  to  limit  properly 
rations. 
1.   the  heating   is   proportional   to   the   square   of   the 

an  aire  current,  squaring  the  expression  for  the  current 

gi\.  a  quantity  proportional  to  the  instantaneous  heating 

efft  as  follows: 

.-1=  —  2  ^  B  sin  e  +  fi=  siir  e. 

.  i'  mean  heating  effect  of  this  current  during  the  interval 
'.  expressed  by  the  limits  ^o    and    <»,,    is    obviouslv 

(  H  _!.  e    )    /  [•"^'  —  -  -"^  '^^  sin  e  +  B=  sin^  B]  rf  0 
V    ■        V  ./  6  =  60 

the  superior  and  inferior  limits  of  this  integration 
incide  with   the   instants  of   reversal   of  the  direct 
The   total   interval   is  "■   electrical   degrees.     At 
W  is  arbitrarily  taken,  and,  therefore,  assume 
e   =  TT  -|-  o  and  60  =  a. 
•ituting.  integrating  and  simplifying  the  expression 
10-  ne  mean  rate  of  heating  becomes 

A  -| — cos" 

1  the  above  it  is  quite  obvious  that  the  heating  effect 

■  upon  the  value  of  the  alternating-current  compo- 

••lie  instant  of  direct-current  reversal — that  is,  upon 

le  of  cos".     In  a  rotary-  the  heating  is  least  in  that 

co'in  which  the  alternating  current  is  undergoing  reversal 

at^e  instant  of  passing  under  the  brush.    At  unity  power- 

fav^r  this  coil  lies  midway  between  the  alternating-current 

tif. 

I  IS  now  necessary  to  identifv  A.  B  and  "■  with  the  pliysi- 
ca^iuantities  involved.  It  can  be  shown  very  readily  that. 
nccoting  losses. 


tf  =  .-J 


cos/3 


is  the  number  of  alternating-current  taps  or  rings 
ar  cos  P  is  the  power-factor.  Moreover,  since  the  taps  are 
,.  2' 

di  laced  —  electrical  degrees  the  maximum  value  possible 

J  •              ^ 
tOK  IS  ^ -j .     In  the  coils  between  consecutive  taps  the 

\  II  w 

viUe     of     a      varies     continuouslv      from =t  f*      to 

V  ■  n 

+. —  =  ^.    The  double  sign  before  P  is  introduced  to  take 

C9:  of  both  leading  and  lagging  power-factors.     The  mean 
"<;ting  in  the  coils  between  two  consecutive  taps  is,  there- 


r^ 


zt/S 


M  = 


B'- 


4A  B 


J 


=  ^-  +  —  . 


4AB  .      T 

-     _,-(")  sin  — cos  (z 
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pnce  the  taps  are  symmetrical  the  above  is  propgrtional 
'<the  mean  heating  in  the  rotary.  Operating  as  direct- 
c;rent  generator  the  heating  is  simply  proportional  to  A\ 
tiring  this  in  mind,  and  substituting  the  value  of  B   in 

'lis  of  A,  the  ratio  of  the    alternating-current    to    the 

;ct-current  generator  copper  loss  becomes 


Rotary  copper  loss 
Direct-current  copper  loss 
4 

I  -f 


(c,:,)'- 


The  above  formula  is  immediately  available  for  readily 
calculating  the  relative  I'R  for  the  same  direct-current  out- 
put. 


N.unb:rr 

OPERATI.VG    AT 
POWER 

100   PBR   CENT 
FACTOR. 

OPERATING    AT    90   PER   CENT 
POWER  FACTOR. 

oi-  .<mgi. 

I'R  Ratio. 

Relative 
Ampere  Rating 
for  Equal  PR. 

I2R  Ratio. 

Relative 

Ampere  Rating 

for  Equal  PR. 

2 

1.379 

.852 

1.84« 

.736 

3 

.564 

1 .  332 

.842 

1.090 

4 

.379 

1.624 

.614 

1.276 

6 

.268 

1    932 

.476 

1.449 

8 

.233 

2.072 

.433 

1.250 

Po^ 

ver-Factor. 

FR  Ratio 

Relative 
.Amiiere  Rating'. 

100 

.268 

1.932 

95 

.364 

1.658 

90 

.476 

1.449 

85 

.509 

1  .281 

.SO 

7r,s 

1     141 

The  results  which  the  formula  gives  are  embodied  in  the 
first  of  the  above  tables.  In  the  second  table  are  tabulated 
the  PR  ratio  and  the  relative  ampere  rating  at  different 
power-factors  for  a  six-ring  converter. 


AN  ELECTRIC  CREDIT  SYSTEM  FOR  DEPARTMENT 
STORES. 


By  xA..  L.\wre.\ce. 

THE  usages  to  which  electricity  is  being  put  in  comnier- 
cial  fields  increase  daily  and  inventors  are  con- 
stantly bringing  out  new  devices,  many  of  which 
do  not  become  immediately  public.  It  has  been  recently 
the  good  fortune  of  the  writer  to  have  an  opportunity  to  see 
one  of  the  latest  additions  to  the  list  in  actual  operation 
in  a  large  department  store,  and  a  description  of  it  will 
undoubtedly    prove    of    general    interest    to    both    electrical 
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Fig.     1 — Cabinet    for    Fifty. Line     Equipment. 

and  business  men.  The  system  is  the  product  of  a  cash 
register  company's  interests  and  has  for  its  object  the  ex- 
peditious handling  of  credit  transactions  in  large  depart- 
ment stores.  It  comprises  a  desk  type  of  cordless  telephone 
switchboard,  located  in  the  credit  department  of  the  store. 
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a  number  of  standard-type  telephones,  each  equipped  with  a  credit  department  is  ready  to  attend  to  the  call.  ^ 
solenoid-operated  stamping  attachment  and  located  in  the  clerk  then  removes  the  receiver  from  the  hook,  w  h 
various  departments  of  the  store,  and  suitable  connections  lights  a  supervisory  lamp  on  the  switchboard,  showing  • 
between  these  and  the  switchboard.  credit  clerk  that  the  store  clerk  has  answered.    The  for 

Before  describing  in  detail  the  apparatus  a  brief  outline      says  "credit  department '  and  the  store  clerk  then  read 
of  the  requirements  of  the  system  may  not  be  amiss.     In      a   low   voice   the   station  number   of   the   department, 

customer's  name  and  address  and  the  amount  of  the  i 

The  credit  clerk  usually  knows  the  condition  of  the  acco; 

from   memory,   or,   if  necessary,   looks   it   up   in  the 

index,  and  if   it   is   in   good  condition   he  merely  lifts 'li 

stamp  key,  which  causes   the  stamping  attachment  on  le 

telephone    to   operate   and   stamp    the   sales   slip  and  ..0 

records  the  date  and  station  number. 

There   is   a   sharp  click   to  the  stamping  device,  wl 
indicates  to  the  store  clerk  that  the  slip  is  stamped,  bu 
addition    a    single-stroke   bell   rings   as   a    signal   for 
purpose. 

Should  the  account  not  be  in  condition  to  warrant  pas; 
the  sale  the  credit  man  tells  the  store  clerk  what  disposi 
to  make  of  it,  or  to  send  the  customer  up  to  the  office 
an  interview.  As  a  safeguard  against  burnt-out  sif 
lamps  on  the  switchboard  a  pilot  lamp  on  the  lower  ri 
of  tlie  panel  glows  in  conjunction  with  each  line  lamp. 

A  paper  flash  lamp  in  the  lower  central  part  of  fhe  pa 
directly  above  the  stamp  key,  serves  to  show  the  cr 
clerk  that  the  sales  slip  is  properly  placed  in  the  stam[: 
attachment  by  glowing  when  the  paper  is  not  inserted  1 
rectly.  This  is  brought  about  by  having  the  paper  fl 
lamp  on  a  relay  circuit  which  is  broken  by  the  insertioi 
the  sales  slip  between  contact  springs.  An  audible  sif 
at  the  switchboard  is  provided  so  that  it  can  be  switchec 
when  the  credit  man  leaves  the  immediate  vicinity  of 
switchboard.  This  is  usually  a  standard  type  of  buz 
shunted   across  the  pilot  lamp  relay  so  as  to  operate 


Fig,    2 — Cabinet    tor    Ten-Line    Equipment. 
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handling  credit  sales  in  department  stores  rapidity  of  opera- 
tion, secrecy  and  accuracy  are  essential  to  the  success  of 
any  system.  With  most  of  the  old  methods  the  customer 
has  to  wait  fifteen  or  twenty  minutes  for  the  package  while 
a  sales  slip  is  sent  up  to  the  credit  office.  Where  the 
pneumatic  tube  system  is  used  the  carriers  often  get 
mislaid  en  route,  and  the  writer  has  seen  customers  wait 
nearly  an  hour  for  their  goods.    The  electric  system  under     all  the  lines. 

consideration  overcomes  these  difficulties  by  having  the  The  type  of  switchboard  is  shown  at  Fig.  i,  this  part 
sales  slip  stamped  at  the  very  department  counter  where  lar  board  belonging  to  the  system  in  use  at  the  departir 
the  sale  is  made,  and  the  en- 
tire transaction  seldom  con- 
sumes more  than  one  or  two 
minutes. 

In  service  the  operation  is  as 
follows  :  A  customer  enters  the 
store  and  makes  a  credit  pur- 
chase, the  clerk  filling  out  a 
sales  record  slip  in  the  usual 
way  and  in  addition  writing 
upon  it  the  customer's  name  and 
address.  This  slip  is  then  placed 
in  the  stamping  attachment  of 
the  telephone  and  the  receiver 
hook  is  lifted  and  released,  but 
without  removing  the  receiver. 

This  operation  sends  in  a  call 
to  the  switchboard  at  the  credit 
office  by  lighting  a  visual  signal 
lamp  on  the  board  after  the 
usual  manner  in  telephone  work, 
with  the  exception  that  the  light 
remains  glowing.  This  is  ac- 
complished by  means  of  a  "lock- 
in"  relay  circuit  and  enables  the 
clerk  in  the  store  to  continue 
his  or  her  regular  duties  while 
awaiting  the  convenience  of  the 
credit   clerk   to   attend   the   call.  Fig.  3 — Wiring   Diagram. 

When  the  credit  clerk  is  ready  r 

to  take  up  the  call  a  line  key  directly  below  the  signal  store  of  Olds,  Wortman  &  King,  Portland,  Ore.,  one' 
lamp  glowing  is  depressed,  which  operation  places  the  the  largest  on  the  Pacific  Coast.  The  board  is  wired 
credit  clerk  on  that  particular  line.  The  stamping  and  equipped  for  fifty  lines  and  is  divided  into  five  panels  )r 
ringing  key  at  the  lower  central  portion  of  the  panel  "positions"  in  order  that  several  credit  clerks  may  ope;.e 
is  then#  depressed,  which  rings  a  call  bell  on  the  tele-  at  the  same  time  when  traffic  is  heavy,  although  usu-y 
phone    in    the    store,    thus    showing    the    clerk    that    the      one  operator  handles  the  entire  board. 


.^i\ 
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A  better  idea  of  the  interior  arrangement  of  one  of  these 
vitchboards  may  be  gained  from  inspection  of  Fig.  2, 
hich  shows  a  ten-line  equipment  at  closer  range  and 
•ings  out  the  neatness  of  disposition  of  the  various  relays, 
)ndensers,  interrupters  and  wiring.  Energy  is  .supplied  to 
,e  system  at  from  40  volts  to  50  volts  from  a  small  motor- 
inerator  set,  which  may  be  conveniently  located  in  the 
ore.  The  wiring  from  the  board  to  the  stamping  tele- 
lones  is  of  standard  triplex  telephone  cable,  the  stamping 
id  ringing  circuits  being  over  two  of  the  wires,  while 
Iking  is  carried  on  between  one  of  these  and  the  third 
ire. 

The  various  connections  of  the  system  are  clearly  shown 
the  wiring  diagram,  Fig.  3,  in  which  the  different  devices 


are  arranged  diagrammatically,  yet  in  their  proper  relative 
positions,  when  looking  at  the  switchboard  from  the  rear. 
The  small  diagram  at  the  right  hand  shows  the  stamping 
telephone  connections,  and  the  circuit  for  the  paper  flash 
lamp  is  also  plainly  shown. 

The  writer  has  been  informed  that  there  are  nearly  fifty 
of  these  equipments  in  service  at  present  in  the  United 
States  and  that  others  are  now  being  installed  in  various 
sections  of  the  country. 

It  will  be  seen  that  the  printed  "O.  K."  on  the  sales  slip, 
the  original  of  which  is  retained  by  the  store  clerk,  proves 
that  the  latter  was  authorized  to  pass  the  transaction.  At 
the  same  time  the  desired  results  of  speed  and  secrecy  are 
accomplished. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


LECTRIC  TOASTERS  FOR   CURLING    FEATHERS. 


The  Edison  Electric  Illuminating  Company  of  Brooklyn 
Keived  a  request  recently  from  a  millinery  establishment 
i;  an  appliance  that  might  be  used  to  curl  feathers.  The 
J  ison  Shop  was  equal  to  the  occasion  and  experimented 
vth  an  electric  toaster.  After  inclosing  the  toaster  in  a 
We  screen  for  preventing  injury  to  the  plumes  by  contact 
Vh  the  coils,  the  method  proved  satisfactory,  and  several 
testers  so  equipped  are  now  in  use  by  the  applicants. 


SHOE  STORE  ELECTRIC  DISPLAY. 


iie  Regal  Shoe  Company  has  an  effective  window  attrac- 
t:i  at  its  store  on  Tremont  Street,  Boston.  It  consists  of 
a  exact  model  of  a  Curtiss  biplane  and  of  a  Bleriot  mono- 
pne,  made  of  canvas  and  wire  in  the  former  case  and 
osheet  zinc  in  the  other.  The  propeller  of  each  plane  is 
tiled  by  a  miniature  electric  motor  attached  to  the  elec- 
ti  lighting  circuit.  In  the  biplane  there  are  four  small 
iiindescent  lamps  which  add  further  attraction.  The  store 
triager  says  this  is  the  most  effective  drawing  card  he 
h  ever  used. 


.XTENDING   CENTRAL-STATION    SERVICE    IN 
WORCESTER,  MASS. 


ince  July  i  of  this  year,  when  Mr.  Fred  H.  Smith  took 
cJrge  of  the  Worcester  Electric  Light  Company  as  gen- 
et manager,  the  company  has  made  large  advance  in  the 
vtiime  of  business.  Up-to-date  business  methods  have  re- 
sted in  about  600  new  contracts  for  lighting  houses,  stores 
aii  other  buildings,  and  a  large  number  of  contracts  for 
snll  powers  have  been  closed.  The  company,  which  has 
ju  Bnished  its  fine  new  station,  is  in  the  market  for  a  5000- 
k>  turbine  and  three  more  6oo-hp  boilers.  The  company 
"'an  equipment  of  6000  kw  now,  and  it  is  about  all  taken. 
T.  company  deems  it  necessary  to  provide  an  adequate 
rerve  in  view  of  the  expansion  of  the  business. 


BOSTON'S  ELECTRICAL   PAGE. 


^t  Boston  Sunday  Post  of  Sept.  3  contains  a  "People's 
tltrical  Page"  similar  to  that  printed  in  Cleveland  for 
Ijoast  few  years.  The  headpiece  is  designed  to  illustrate 
""convenience,   utility   and   efficiency   of   electricity   and 


across  the  bottom  of  the  page  is  a  statement  on  co-operation 
by  the  Edison  Electric  Illuminating  Company  of  Boston. 
In  the  center  of  the  page  are  two  articles  and  a  number 
of  electrical  notes,  the  leader  being  entitled  "What  Is 
Electricity?"  and  the  other  article  captioned  "The  House 
Without  a  Broom  or  a  Match."  Surrounding  the  reading 
matter  are  advertisements  of  electric  manufacturing  com- 
panies and  supply  houses.  About  50  per  cent  of  the  adver- 
tising is  devoted  to  the  electric  vehicle,  reflecting  in  a 
measure  the  energetic  campaign  launched  some  months  ago 
in  Boston  by  the  Edison  company  for  the  more  general 
adoption  of  this  type  of  vehicle  for  social  and  business 
purposes. 


CENTRAL-STATION   SERVICE    FOR  PAPER  MILLS. 


The  Tidewater  Paper  Mills,  which  will  occupy  over 
100,000  sq.  ft.  of  floor  space  in  the  Bush  Terminal,  Brook- 
lyn, N.  Y.,  have  entered  into  a  contract  with  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  for  energy  to 
operate  their  entire  paper-making  plant.  This  will  be  a 
strictly  modern  plant  in  every  particular,  and  above  1000 
hp  in  motors  will  be  used.  The  contract  is  for  a  long  term 
and  will  bring  a  revenue  of  approximately  $75,000  per  year 
to  the  Brooklyn  Edison  Company.  Owing  to  the  nature  of 
the  work  certainty  of  operation  is  a  prime  factor  in  con- 
nection with  the  power  supply,  and  for  this  reason  the 
Brooklyn  Edison  company  will  furnish  connections  from 
both  of  its  stations,  in  order  to  insure  uninterrupted  service. 
In  case  a  private  plant  had  been  installed  in  this  instance 
it  would  have  been  necessary  to  have  this  practically  in 
duplicate,  and  the  cost  of  this  offered  one  of  the  strongest 
arguments  leading  to  the  adoption  of  central-station  service 
by  this  customer,  owing  to  the  saving  in  fixed  charges  thus 
effected. 


THE    METER     READER     AS     ELECTRIC-IRON 
SALESMAN. 


The  Union  Electric  Company  of  Dubuque,  la.,  offers 
irons  for  thirty  days'  free  trial,  following  which,  if  the 
customer  is  satisfied,  he  may  purchase  the  iron  for  $4. 
Free  repairs  are  made  at  any  time  upon  all  such  irons,  this 
offer  being  also  extended  to  any  iron  in  use  on  the  com- 
pany's circuits  on  which  repairs  can  be  made  without  order- 
ing special  parts.  For  such  parts,  of  course,  the  actual 
cost  is  charged. 

The  larger  part  of  the  company's  residence  customers  are 
now  equipped  with  irons,  and  the  most  successful  solicitor 
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in  placing  these  devices  has  been  one  of  the  company's 
meter  reajers,  who  gives  special  attention  to  the  iron 
campaign.  Having  access  once  a  month  to  the  houses  of 
consumers  without  irons,  this  representative  has  found 
little  difficulty  in  interesting  the  housewife  in  his  accounts 
of  the  experience  of  her  neighbors  and  friends  having  elec- 
tric irons,  and  soon  departs  with  her  own  application  for 
a  trial  iron.  When  not  engaged  in  meter  reading  the 
same  employee  handles  the  repairs  on  customers'  irons,  as 
above  noted,  so  that  he  becomes  familiar  with  the  practical 
construction  of  the  devices,  and  on  his  meter-reading  visits 
can  often  make  slight  repairs  to  restore  service  to  cus- 
tomers' irons  without  its  being  necessary  to  remove  them 
from  the  house. 


NATIONAL  ELECTRICAL  CODE  FOR  1911. 


SOLICITORS'    BONUS    OFFER    GETS    OLD    HOUSES 
WIRED    IN  OMAHA,  NEB. 


Fifteen  thousand  houses  are  now  wired  in  Omaha,  Neb., 
and  the  Omaha  Electric  Light  &  Power  Company  is  taking 
on  additional  old  houses  at  the  rate  of  1200  a  year.  Within 
the  last  few  years  the  lowest  number  connected,  according 
to  Mr.  L  B.  Zimman,  contract  agent,  has  been  938,  and 
last  year  1257  old  houses  were  wired.  Results  already  ob- 
tained indicate  that  the  present  year  will  exceed  1300 
houses  connected. 

The  Omaha  company  does  no  wiring,  leaving  all  such 
work  in  the  hands  of  local  contractors  who  are  called  in 
for  competitive  bids.  To  each  solicitor  obtaining  a  house- 
wiring  contract,  however,  a  bonus  of  $1.50  is  awarded,  and 
this  stimulus  is  believed  to  cause  the  unusual  house-wiring 
interest  noted  in  Omaha.  The  solicitors  are  already  well 
paid  by  salaries,  but  the  bonus  is  in  the  nature  of  an  extra 
perquisite  which  they  work  energetically  to  earn. 

The  Omaha  company  also  has  a  very  large  motor  load,  a 
great  part  of  which  is  made  up  of  grain  elevators.  Prior  to 
the  recent  burning  of  an  elevator  having  iioo  hp  connected 
load  and  consuming  -60,000  kw-hours  to  75.000  kw-hours 
monthly,  the  Omaha  system  had  probably  the  largest  motor- 
driven  elevator  business  in  the  country,  the  load  aggre- 
gating 5000  hp. 


The  191 1  edition  of  the  National  Electrical  Code  has  bee 
printed  and  will  soon  be  available  for  general  distributiui 
The  code  appears  now  as  recommended  by  the  Nation; 
Fire  Protection  Association,  which  has  taken  over  the  woi 
formerly  conducted  under  the  direction  of  the  Undi- 
writers'  National  Electric  Association.  The  latter  had  bei 
the  sponsor  of  the  code  since  the  first  edition  in  the  ear 
nineties  and  the  change  marks  a  subordination  of  the  wm 
on  electricity  to  the  work  in  general  of  the  Underwrite' 
on  fire-protection  devices  of  all  sorts.  A  change  in  the  bdi 
which  will  be  welcomed  is  a  return  to  a  single  volume  i 
stead  of  two  volumes,  one  dealing  with  installation  rul 
and  the  other  with  construction  of  devices,  as  in  the  ic)i 
Code. 

The  new  Code  is  a  book  of  190  pages  in  the  usual  fori 
but  is  printed  on  thinner  paper.  The  most  obvious  chan 
is  a  renumbering  of  all  the  rules  to  include  the  later  ad( 
tions.  While  this  may  cause  some  confusion  for  a  shi 
time,  the  change  will,  in  general,  be  welcomed,  no  doubt. 

There  is  a  revision,  with  some  important  changes, 
tlie  rules  on  theater  wiring.  The  treatment  of  transfer 
ers  is  somewhat  amended,  but,  in  general,  there  are 
very  radical  changes  in  the  rules  of  installation  of  el( 
trical  work.  In  the  construction  of  fittings  and  materi 
the  recently  adopted  specifications  for  rubber-covered  vvi 
and  cables  occupy  some  ten  pages  and  set  forth  the  mi 
more  definite  and  exacting  requirements  for  this  import; 
material.  Other  important  changes  treat  of  fixture  \vi 
and  the  construction  of  fixtures  and  the  construction  ; 
testing  of  auto  starters,  while  there  is  an  entirely  n 
classification  of  knife  switches,  with  many  minor  chan 
in  details  of  construction. 

The  index  is  elaborated  so  as  to  be  a  better  guidt- 
the  subject  matter.  Inquiries  for  copies  should  be  addres 
to  the  National  Board  of  Fire  LTnderwriters,  135  Will 
Street,  New  York,  or  to  local  insurance  boards  and  age 

It  is  said  that  no  one  body  of  engineering  rules  is  ado| 
by  so  wide  a  constituency  as  the  National  Electrical  C 
There  are  over  200  municipalities  in  the  United  St 
where  the  Code  is  explicitly  or  practically  a  part  of 
city  statute  law. 


SAFETY  OF  THE  ELECTRIC  DRIVE. 

A  correspondent  points  out  that  a  strong  talking  point 
which  seems  to  have  been  overlooked  by  most  central-station 
operators  in  developing  additional  power  business  is  that 
the  installation  of  motors  and  provision  of  a  direct  drive  in- 
stead of  belt  transmission  largely  reduces  the  opportunity 
for  accidents  in  a  plant.  The  theme  of  accident  prevention 
is  one,  he  says,  that  is  interesting  every  employer  of  labor, 
as  well  as  the  liability  insurance  companies,  and  the  argu- 
ment can  be  strongly  developed  that  the  efficiency  of  a 
plant  should  be  visibly  increased  by  reducing  the  accident 
hazard  through  eliminating  belts,  hangers  and  other  trans- 
mission equipment.  Insurance  company  inspectors  agree 
that  the  number  of  accidents  resulting  from  employees  be- 
ing caught  in  belting,  falling  from  ladders  while  oiling 
working  parts  of  the  transmission,  and  from  deficient  light- 
ing caused  by  the  interposition  of  transmission  equipment 
between  the  windows  and  the  machines,  is  so  great  as  to 
form  a  large  fraction  of  the  total.  Were  every  factory 
equipped  with  motor-driven  machinery  the  sum  total  of 
casualties  to  workmen  would  be  greatly  lessened.  While 
the  first  thing  that  the  owner  of  an  industrial  plant  wants 
to  know  about  electric  drive  is.  "What  will  it  cost  com- 
pared to  present  expenditures?"  the  accident-prevention 
feature  is  a  secondary  consideration  well  worth  developing 
to  its  fullest  strength. 


OLD-RESIDENCE   WIRING    AND  RURAL  SERVI  i 
IN   VERMONT. 


The  Brattleboro  (Vt.)  division  of  the  Twin  State  G: 
Electric  Company,  which  in  1906  bought  out  the  Bra 
boro  Gas  Company,  has  made  a  large  development  ii 
electric     department,     particularly     during    the    past 
months.     The  company's  policy  has  been  to  push  its  ele 
business    for   lighting   and    motor   service,    while  wor  ■ 
for  gas  business  in  the  line  of  cooking  and  heating.    N 
of  the  merchants  have  changed  from  gas  to  electricil 
their  store  lighting.     The  company  has  undertaken  a  ' 
paign   of  wiring  houses   at   practically  cost,  the  charg 
owner  being  about  $30  for  a  seven-room  house.    In  this 
it  has  added  since  May  of  this  year  forty  new  custoi 
some  twenty  of  whom  have  been   taken  on  since  Au 
In  July  of  last  year  the  company  reduced  its  rate  t 
cents  for  the  first  25  kw-hours  monthly,  9  cents  for 
25  kw-hours,  8  cents  for  next  50  kw-hours  and  6  cent  " 
amounts   in   excess.      The    management    finds   that   thi  re- 
duction in  price  is  already  nearly  compensated  for  b;!"-" 
growth  in  the  business. 

Another  feature  of  the  company's  operations  is  it  ex- 
tension of  service  into  the  surrounding  farming  coi  r). 
It  has  run  a  line  about  3  miles  west  of  the  town  to  n"- 
nect  twelve  prosperous  farms.  The  consumers  paid  fc  tn<! 
extensions  from  the  company's  wires  to  their  own  p':c*' 
in  several  instances  i   mile  to   1V2   miles  in  length.   )"6 
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rnier  paid  an  installation  bill  of  about  $900.  The  farni- 
s  connected  liave  installed  several  small  motors  each, 
<iidi  are  used  for  pumping  water,  cutting  wood  and  en- 
■age,  etc.  The  company  has  a  hydroelectric  plant  on 
est  River,  but  this  does  not  supply  sufficient  energy  for 
e  present  demand,  and  an  almost  equal  amount  is  bought 
the  Connecticut  River  Power  Company,  whose  plant  is  at 
■-■mon,  some  12  miles  south  of  Brattleboro. 
The  officers  of  the  Twin  State  Gas  &  Electric  Company 
,'e:  Messrs.  I.  L.  Mellon,  New  York,  general  manager; 
'  M.  Addis,  assistant  manager,  in  charge  of  the  Brattle- 
Iro  division;  L.  C.  White,  in  charge  of  the  electric  light 
.1  power  department  at  Brattleboro.  The  company  has 
■■  present  time  about  640  customers,  of  whom  about 
.ire  motor  customers.  The  company's  motor  rate 
■  ges  from  6  cents  down  to  2  cents  per  kw-hour. 


SOME  DENVER  NOTES. 


,  Bv  John   Craig  Hammonu. 

Perhaps  it  was  the  late  Charles  Hoyt — no  matter  who, 
i  h  he  was  an  observing  writer — who  had  two  characters 
I   £':    "Texas  is  a  great  state.     All  it  needs  is  plenty  of 
vier  and  good  society." 

And  the  second  man  observed  that  tiiat  was  all  hell 
-i-'l. 

n  I  visited  Denver  a  few  days  ago  for  the  first  time 

if  six  years  the  idea  came  to  me  that  all  the  Denver 

U->  &  Electric   Company   required   of   Denver   was  some 

are   stores    and    buildings    and    it    might,    perhaps,    sell 

sue  more  electric-light  signs.     There  may  be  some  busi- 

n.;  man  in  Denver  who  has  not  an  electric  sign  of  some 

k  :    If  another — in  fact,  if  I  was  a  Denver  business  man, 

'-.  I  would  cut  out  my  electric  light  for  a  month  or 

:  for  the  novelty  of  the  thing— just  to  be  different. 

story  is  told  of  an  Indiana  girl  who,  on  first  seeing 

'ii    Kails,   wanted    to   know    if   the    falls   worked    at 

list  as  they  did  in  the  day  time.     I  felt  a  bit  like  the 

.    wondered   before   I    reached   the   city    whether   the 

'  Gas  &  Electric  Company  was  still  selling  electric 

Overland  Limited  of  the  Union  Pacific   landed  me 

iver  at  night.     To  a  train  acquaintance  I  explained 

wanted  to  take  an  open  cab  at  the  depot  and  drive 

streets  just  to  see  the  electric  lights. 

'iy   ten   years   ago,   I    explained,   I    was   advertising 

■T  for  the  Denver  Gas  &  Electric  Company.     Mr. 

L.  Doherty,  the  president,  had  what  was  then  called 

ideas  over  "new  business''   and   the   selling  of  gas 

and   electric    signs.      I    had    certain    theories    about 

a<crtising  and  publicity,   and   it   is   related   that   when   I 

n'[  met  Mr.   Doherty   and   gave   vent  to   my    feelings   he 

Is^r  remarked  that  he  had  at  last  found  a  man  who  was 

.'I'  as  foolish  as  he  was  over  advertising. 

'his  as  it  may  be,  the  Denver  Gas  &  Electric  Company 
w  one  of  the  pioneers  in  the  new-business  methods.  The 
K'ish  ideas  of  years  ago  have  proved  dividend-paying 
'As  to-day.  Many  were  the  wonderous  advertising  stunts 
Plined.  and  executed,  to  awake  the  business  man  to  the 
atantage  of  electric  signs.  One  day  I  suggested  the 
slan,  "The  City  of  Lights,"  and  that  is  what  Denver  is 
C3:d  to-day  wherever  you  go. 

1  a  tour  of  the  principal  cities  of  the  West  I  talked  to 
miy  business  men   and   local   "boosters."     Thev   all   had 
thr  story  to  tell  of  why  Sah   Lake  City,   Los  Angeles, 
^•tland,  Seattle  or  Tacoma  was  the  citv  of  the  West, 
■low  about  Denver?"  I  would  ask, 

■•Veil,  Denver  is  a  good  town.  She  certainly  is  a  well- 
"fted  city.  Guess  they  have  it  on  us  in  that  line,  but"— 
a^  then  would  follow  the  storv  of  the  respective  merits 
*'ieir  own  city. 


Vou  see  the  itlea;  Denver  has  gained  fame  by  her  well- 
lighted  streets  and  buildings.  I  mingled  with  tourists  on 
my  tour.  Four  men  were  talking — two  of  them  from  San 
Antonio,  Tex. — as  we  went  from  Salt  Lake  City  to  Los 
.\iigeles. 

"Did  you  stop  at  Denver?"  one  of  the  San  Antonio  men 
wanted  to  know.  .\nd  he  was  told  the  other  two  men  had 
not.  "Well,  don't  make  a  mistake — stop  at  Denver  on  your 
way  back.  It  will  pay  you  to  see  the  electrical  display,  if 
nothing  else."  That  is  just  one  incident  that  1  happened 
to  be  in  on.  It  proves,  to  my  mind,  that  the  business  men 
of  Denver  have  done  more  than  pay  money  to  the  electric- 
light  company.  They  have  advertised  their  city  and  have 
directed  new  dollars  into  their  own  pockets. 

To  me  the  Western  trip  was  worth  while  just  to  see 
what  had  been  done  in  lighting  Denver,  to  look  upon  the 
wonderful,  yes.  marvelous,  strides  that  have  been  made  in 
the  past  half-dozen  years.  Over  in  the  Gas  &  Electric 
Building  I  found  new-business  men,  or  solicitors,  hustling 
oat  after  business  with  just  as  much  vim  and  go  as  they 
displayed  years  ago. 

Denver  has  been  famous  for  its  warring  newspapers — 
that  is.  the  differences  of  opinions  that  existed  between  the 
owners.  But  I  do  not  think  Denver  business  men  realize 
what  the  newspapers  have  done  to  boost  Denver.  No  city 
m  the  country,  to  my  mind,  has  newspapers  that  do  more 
to  spread  the  fame  of  Denver. 

I  happened  to  be  in  the  office  of  Mr.  Joshia  M.  Ward, 
managing  editor  of  the  Denver  Post,  when  an  employee  of 
the  electric-light  company  brought  in  a  new  view  of  Den- 
ver's streets  at  night.  Now,  most  newspapers  want  a 
"scoop"  and  exclusive  story.  Mr.  Ward  looked  at  the 
picture. 

"Like  to  have  this  exclusive,"  he  said,  "but,  as  it  will 
boost  Denver,  let  all  the  papers  have  it  and  we  will  use  it 
nur  way." 

That  is  a  pretty  broad  principle — certainly  a  boosting 
spirit  for  Denver. 

I  was  as  enthusiastic  as  a  boy  over  the  new  Denver.  And 
the  new  buildings,  the  clean  streets — they  all  go  along  with 
the  civic  pride  to  make  Denver  a  real  city  of  lights. 

My  idea  is  that  Denver  business  men  have  a  good  invest- 
ment in  their  lavish  display  of  lights.  Some  other  cities  are 
backward — perhaps  due  to  the  local  companies,  I  may 
have  more  to  say  on  this  question  in  future  papers,  as  well 
as  a  few  suggestions  to  the  various  central  stations  on 
why  they  are  not  getting  more  new  business. 

In  the  meantime,  Denver  is  certainly  getting  new  busi- 
ness, or.  rather,  has  got  it,  and  that  it  has  paid  is  told  by 
the  stock  quotations — the  market  value  was  a'way  under 
par  over  six  years  ago.  To-day  it  is  just  as  far  above  par. 
It  would  seem  that  the  "foolish"  new-business  methods 
do  pay. 


CENTRAL-STATION  DISTRICT  HEATING. 

The  subject  of  heating  in  connection  with  central- 
station  work  was  discussed  by  Mr.  John  C.  Hornung,  of 
the  W.  H.  Schott  Company,  Chicago,  in  a  paper  read  be- 
fore the  Indiana  Electric  Light  Association  at  South  Bend, 
Aug.  23.  Aiter  pointing  out  that  where  the  earlier  fail- 
ures have  occurred  in  heating  plants  these,  real  or  appa- 
rent, can  be  traced  to  unfitness  of  situation  or  plant  or  to 
improper  accounting,  omitting  to  credit  the  heating  plant 
with  its  share  of  the  earnings,  the  author  declared  that  the 
practical  and  profitable  possibilities  of  heating  are  best 
illustrated  by  the  increasing  interest  in  heating  work  by 
central  stations,  particularly  among  the  syndicates  operat- 
ing groups  of  plants. 

The  destination  of  the  heat  units  liberated  during  the 
consumption  of  a  pound  of  average  Indiana  coal  containing 
11,500    Ib.-Fahr.    units    Mr.    Hornung    illustrated    by    the 
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accompanying  diagram.  Here  37  per  cent,  or  4255  units, 
are  irreclaimably  lost  in  the  stack  gases,  radiation,  cinders, 
etc. ;  5  per  cent,  or  575  units,  are  lost  in  the  steam  piping 
and  cylinder  losses,  auxiliaries,  friction,  excitation,  etc.; 
6  per  cent,  or  690  units,  are  delivered  to  the  switchboard  as 
useful  kw-hours,  while  52  per  cent,  or  5980  units,  are  re- 
jected in  the  steam  passing  the  exhaust  ports.  These  pro- 
portions, declared  Mr.  Hornung,  are  typical  of  the  con- 
ditions in  the  average  electric-lighting  plant  running  non- 
condensing. 

The  gage  pressures  most  economical  for  general  plant 
practice  range  about  150  lb.  and  are  being  adopted  in 
nearly  all  new  installations.  The  terminal  pressures  may 
vary  all  the  way  from  28  in.  of  vacuum  to  20  lb.  per  square 
inch  back  pressure.  The  author  then  exhibited  a  table 
representing  the  quantity  of  steam  in  pounds  per  kw-hour 
passing  through  the  exhaust  ports  under  initial  pressures 
varying  from  100  lb.  per  square  inch  to  200  lb.  per  square 
inch,  and  terminal  pressures  varying  from  28  in.  of  vacuum 
to  20  lb.  back  pressure.  The  table  applied  to  the  Corliss 
tvpe  of  compound  engine  running  at  its  rated  capacity  and 
its  most  economical  point  of  cut-off.  The  latter  is  usually 
an  important  point  in  considering  the  design  of  an  engine 
for  an  electric-light  plant  on  account  of  the  varying  load. 
However,  if  the  exhaust  steam  can  be  put  to  commercial 
•use,  the  lesser  efficiencies  due  to  the  engine  not  being 
'oaded  to  its  most  economic  capacity  no  longer  enter  into 
the  question  so  strongly.  In  fact,  the  engine  may  during 
the  heating  season  be  looked  upon  as  a  reducing  valve 
which  converts  the  sensible  heat  units  in  the  steam  into 
kw-hours,  and  if  a  proper  balance  can  be  maintained  be- 
tween the  electrical  load  and  the  heating  load  the  highest 
economies  can  be  secured,  the  losses  then  being  only  those 
of  radiation  and  conduction. 

The  efficiencies  of  the  steam  engine,  however,  require 
attention  on  account  of  that  part  of  the  year  when  no  heat 
can  be  sold.  This  calls  for  an  engine  which  can  be  operated 
most  economically  during  the  summer  months.  Several 
schemes  have  been  brought  into  practice,  and  so  far  the 
most  flexible  is  what  may  be  called  the  "bleeder"  type  of 
engine.  This  scheme  employs  the  receiver  between  the 
high-pressure  and  low-pressure  cylinders  as  the  source  of 
supply  to  the  heating  mains,  the  low-pressure  cylinder  do- 
ing its  work  normally  with  the  aid  of  a  condenser.  This 
method  permits  of  the  desired  flexibility  which  has  long 
been  sought  for,  in  that  the  varying  loads,  both  electrical 
and  heating,  can  be  nicely  handled  without  the  loss  of 
heat  units,  for  at  least  the  range  is  greatly  extended  and 
only  the  sharp  evening  lighting  peaks  will  possibly  cause 
heat  to  be  rejected. 

The  performance  of  a  looo-kw,  cross-compound  condens- 


sumption  per  kw-hour  under  varying  initial  and  termii 
pressures,  hence  no  attempt  is   made   to   tabulate  the 
sultant    economies.      The    last    few   years    have,   howev 
seen  considerable  development  in   the  turbine  to  make 
more  adaptable  for  the  economical  disposition  of  the 


Total  Steam 

Load 

Pounds 

Pounds 

Steam, 

Non-Condens- 

Condensing 

Steam, 

Steam, 

Total  per 

ing  10-lb. 

Bled. 

Total. 

Kw-hour. 

Back- 
Pressure. 

Vacuum. 

! 

0 

13,500 

22.6 

s.ooo 

IS. 700 

26.2 

600 

10.000 

17,900 

29.9 

46.0 

22.6 

15.000 

20,000 

33.5 

0 

17.000 

21.1 

s.ooo 

19,200 

24.0 

800 

10,000 

21,600 

27.0 

38.3 

21.1 

20,000 

26.300 

33.0 

0 

21.000 

21.0 

s.ooo 

24,000 

23.7 

1,000 

10,000 

26.500 

26.5 

36.0 

21.0 

20.000 

31,800 

31.9 

30,000 

37,300 

37.4 

d  Cylinder  Loase 
iclul  Kw, 


ing  engine  of  modern  type  and  capacity,  using  150  lb.  steam 
and  exhausting  into  a  24-in.  vacuum,  when  operating  with 
the  receiver  bleeding  steam  at  10  lb.  pressure  to  the  heat- 
ing mains  will  be  about  as  shown  in  the  table. 

Turbines   show  considerable  irregularity   in   steam   con- 


Dlstributlon    of   the    Heat    Units   Obtained    from    the   Coal. 

jected  steam.  We  now  have  as  the  result  a  bleeder  type 
turbine  which  promises  that  its  annual  economies,  both 
heating  service  and  operating  condensing  during  the  si 
mer  season,  will  be  brought  up  to  those  of  the  Cor 
engine. 

Under  proper  conditions  non-condensing  units  may  \ 
be  installed  to  give  the  required  pressure  to  the  heal 
mains,  while  in  multiple  with  the  main  a  low-pressure  c 
densing  turbine  may  be  added  to  utilize  the  excess  sti 
and  in  this  way  preserve  the  desired  balance  between 
electrical  and  heating  loads  without  rejecting  any  heat 

Modern  practice  ever  leads  into  higher  gage  press' 
and  consequent  greater  number  of  expansions  in 
cylinders,  for  it  has  been  clearly  demonstrated  that 
work  done  in  the  engine  is  due  entirely  to  the  sensible 
in  the  steam  and  this  sensible  heat  can  be  put  into 
steam  for  delivery  to  the  engine  only  by  raising  the  f 
sure  and  by  superheating. 

Furthermore,   as  pressures   increase  some  of  the  I: 
heat  becomes  sensible  or  convertible  into  energy;  that 
say,  the  higher  the  pressure  the  larger  the  percentag 
the   total   heat   becoming   available   and   capable  of  b 
transformed  into  useful  energy.     For  instance,  the 
heat  of  steam  at  atmosphere,   14.7  lb.  absolute,  is  i 
units,  while  at  150  lb.  gage,  or  164.7  'b.  absolute,  the 
heat  is  1 196.5  units,  an  increase  of  46.9  units.    The  la 
heat  values  of  steam  at  the  same  pressure  are  966.6 
and  855   units   respectively,  showing  a  decrease  of 
units  in  the  latent  heat.     It  may  thus  be  seen  that  an  : 
tion  of  46.9  heat  units  to  the  steam  has  converted 
latent  units  into  available  heat  for  transformation  into 
ful  energy. 

Again  a  heat  unit  added  to  high-pressure  steam  wi 
crease  the  pressure  more  than  when  added  to  low-pre 
steam.      For   instance,    steam   at   atmosphere,   or   14. 
absolute,  has  a  temperature  of  212  deg.,  while  steam  a  y 
lb.,  or  164.7  lb.  absolute,  is  at  356.6  deg.     By  adding,  ay. 
15  deg.  of  heat  to  each  of  the  above  we  have  227  degnd 
377.6  deg.,  but  the  resultant  pressures  are  S  lb.  gageind 
176  lb.  gage,  an  increase  in  the  first  case  of  5  lb  and  i  the 
second  case  of  26  lb.     These  comparisons  show  the  e^ 
mies  of  the  higher  pressure,  and  incidentally  they  may 
a  clew  to  the  solution  of  the  much-mooted  question  as  I 
economy  of  boiler-pressure  steam  versus  exhaust  steai 
heating. 

Superheat  is  hard  to  handle  carrying  it  as  superhea 
requires  the  best  of  insulation,  so  that  it  might  be  c(  ■ 
ered  poor  practice  to   put  high-pressure  steam  into    ■ 
pressure  lines,   except   in  proper  percentages  of  the  '''■^- 
pressure  or  exhaust  steam.     But  where  there  is  a    g"- 
pressure  line  designed  to  carry  steam  in  such  quantitie -hat 
a  considerable  part  of  the  drop  in  pressure  must  take  lace 
in  the  line  itself  instead  of  at  one  point,  namely,  the  1  hie- 
ing valve,   the  superheat   thus   liberated   will   re-evairatc 
any  condensation  taking  place  and  as  a  result  the  con  mer 
will  get  about  all  the  steam  at  a  low  economic  distri  ting 
pressure. 
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[n  fact,  during  the  past  season  actual  meter  measure- 
rnts  have  shown  that  95  per  cent  of  the  total  steam  was 
(|livered  to  the  consumer  from  a  plant  which  is  about  50 
jr  cent  loaded.  Thus,  at  50  per  cent  of  the  lines'  rated 
oacity  95  per  cent  of  the  steam  was  paid  for  by  the  con- 
Mier. 

.n  general,  the  same  discussion  of  the  design  and  opera- 
tn  of  heating  plants  will  apply  to  both  steam  and  hot- 
\ter  heating  systems.  Each,  said  Mr.  Hornung,  has  its 
I  rits  and  the  nature  of  the  territory  and  the  business 
s  ved  should  determine  which  to  employ. 

sVhen  all  of  the  exhaust  steam  in  the  plant,  outside  of 
lit  required  to  heat  the  feed  water,  is  used  for  heating 
f  only  part  left  to  charge  to  the  electrical  system  is  the 
cference  in  heat  units  due  to  the  difference  in  pressure 
tween  gage  and  exhaust  plus  the  condensation  in  the 
cinders,  pipes,  etc.,  and  any  reduction  in  the  cost  of  elec- 
t.al  generation  should  be  credited  to  heating. 


Wiring  and  Illumination 


STREET  LIGHTING  IN  LOUISVILLE. 


..c  installation  of  ornamental  standards,  with  opalescent 
gbes,  for  lighting  purposes  on  Jefferson  Street,  between 
S;ond  and  Fourth,  in  Louisville,  Ky.,  has  been  so  suc- 
osful  and  has  attracted  such  generally  favorable  com- 
nnt  that  efforts  are  being  made  by  the  Commercial  Club, 
t  leading  business  body  of  that  city,  whereby  Main 
Seet,  the  wholesale  thoroughfare,  may  be  similarly  illumi- 
ned. The  Federal  Sign  System,  the  Louisville  Lighting 
Coipany  and  the  Kentucky  Electric  Company  are  working 
t'fther  on  the  project  and  it  is  more  than  likely  that  con- 
will  be  closed  very  shortly. 


)ES  MOINES  NEW  ELECTRICAL  INSPECTION 
ORDINANCE. 

lie  new  electrical  inspection  ordinance  passed  by  the 
E5  Moines  City  Council  Sept.  13  requires  that  permits  to 
d  electrical  work  shall  be  granted  only  to  registered  con- 
ti:tors  who  have  filed  a  bond  of  $1,000.  No  wiring  of  any 
led  is  allowed  without  such  a  permit.  The  newly  ap- 
pnted  inspector,  Mr.  J.  B.  Dempster,  is  officially  a  mem- 
b  of  the  fire  department,  and  is  given  authority  to  enter 
a  premises  where  electric  wiring  is  installed.  A  complete 
sedule  of  inspection  rates  is  included  in  the  ordinance, 
tl  Underwriters'  Code  being  adopted  as  official.  It  had 
bn  the  desire  of  local  electrical  interests  to  hold  the  con- 
tiUors'  bond  at  $5,000  or  $3,000  to  insure  exclusion  of 
c<)stone  wiremen,  but  when  the  ordinance  was  passed  the 
a  )unt  was  reduced  to  $1,000  by  the  Council. 


THE  CONTRACTOR  AS  A  MERCHANT. 


By  Ch.«irles  L.  Johnsto.v. 
'nder  the  above  title  an  address  was  recently  delivered 
bore  the  National  Electrical  Contractors'  Association  in 
*jch  contractors  were  urged  to  pay  more  attention  to  the 
f*il  sales  of  electrical  appliances.  The  writer,  however, 
'Sirmly  convinced  that  storekeeping  and  contracting  are 
'»  entirely  separate  businesses,  and  that  any  attempt  to 
•■i.them  as  one  business  is  to  court  disaster.  There  is  no 
"je  reason  for  an  electrical  contractor  running  a  retail 
*  trical  store  than  there  is  for  a  building  contractor  to 


retail  hardware,  paints  and  window  glass.  The  fact  that 
there  are  so  few  hardware-contracting  combinations  should 
warn  the  electrical  contractor  to  be  very  careful  where  he 
ventures.  The  small  job  seems  to  be  neither  contracting 
nor  retailing,  and  while  it  carries  a  large  percentage  of  gross 
profit  it  rarely  pays  anyone  a  net  profit,  except  the  man  who 
does  his  own  work,  who  has  very  low  overhead  expenses, 
who  does  not  loaf  on  the  job  and  for  whom  red  tape  and 
bookkeeping  are  non-existent.  The  large  conti-actor,  if  he 
is  to  maintain  his  reputation,  has  to  oversee  and  inspect 
every  job,  no  matter  how  small.  The  material  and  time 
have  to  run  through  the  books,  and  a  small  job  often  causes 
more  bookkeeping  and  more  labor  for  the  head  of  the  firm 
than  does  a  large  job.  The  overhead  expenses  are  thus  out 
of  all  proportion  to  the  work  performed,  or  to  what  it  can 
be  done  for  profitably  by  the  so-called  vest-pocket 
electrician. 

Large  contracting,  or  even  contracting  on  a  modest  scale, 
is  essentially  different — almost  antagonistic  to  retailing. 
Consider  how  different  is  the  bookkeeping.  In  contracting 
it  is  essential  to  note  the  cost  and  profit  on  each  sale  or 
contract.  In  retailing  this  is  unnecessary  and  unpractical. 
In  contracting  each  job  should  be  billed  out  as  soon  as 
finished,  while  collections  are  made  in  accord  with  the 
terms  of  the  particular  contract  in  question.  Spot  cash  is 
in  the  nature  of  things  unknown.  In  retailing  spot  cash 
is  the  road  to  success,  while  charged  accounts  are  billed  at 
the  end  of  the  month  and  upon  the  same  terms.  These  are 
but  a  few  of  the  differences  in  bookkeeping.  Moreover, 
the  employees  are  all  of  a  different  class;  a  mechanic  is  sel- 
dom a  salesman,  and  vice  versa,  so  the  men  cannot  be  trans- 
ferred from  one  department  to  another  as  trade  may  be 
dull  or  active  in  their  regular  department.  In  fact,  you 
cannot  permit  the  mechanics  even  to  come  into  the  retail 
department.  They  look  dirty,  make  dirt  and  leave  things 
lying  around.  They  misplace  and  sometimes  steal  the 
stock.  Our  firm  had  to  discontinue  a  side  line  of  small 
tools  on  this  account. 

A  retail  electrical  store  requires  only  a  small  space  but  a 
good  location  on  the  principal  retail  street.  The  contractor 
must  carry  bulky  material  and  heavy  tools,  must  have  a 
shop  and  lockers  and  wash-room  for  the  men,  all  of  which 
requires  space  out  of  the  question  in  a  good  retail  location. 
The  retail  man  comes  to  his  store  early  in  the  morning  and 
stays  there  all  day — things  go  wrong  the  minute  he  leaves. 
But  with  a  contractor  things  go  wrong  if  he  stays  in  his 
oflSce.  He  must  get  out  and  solicit  work,  inspect  it  and  look 
after  his  men.  He  must  even  collect  his  accounts,  which 
are  large  and  often  have  to  be  adjusted  and  explained. 

It  is.  of  course,  possible  to  employ  some  one  to  run  the 
retail  business,  but  the  same  is  true  of  the  contracting  busi- 
ness, and  the  fact  remains  that  contracting  and  retailing  are 
two  distinct  businesses  and  should  be  run  as  such.  If  a 
town  is  large  enough  to  support  a  purely  electrical  retail 
business  it  might  pay  the  contractor  to  enter  this  field  on 
its  merits;  or  he  may  combine  electrical  with  some  other 
retail  lines.  If  he  finds  his  contracting  business  too  small 
let  him  cover  a  wider  territory,  put  forth  more  enthusiasm 
or  add  some  other  line  of  contracting,  such  as  plumbing, 
the  construction  of  steam  and  hydraulic  plants  and  their 
repairs,  elevator  work,  etc.,  but  stay  out  of  the  retail  busi- 
ness if  he  has  to  run  it  himself. 


RECENT  TELEPHONE  PATENTS. 


IMPROVED  TRANSMITTERS. 


The  telephone  transmitter  as  usually  constructed  is  not 
airtight  and  therefore  it  is  subject  to  gradual  corrosion, 
especially  if  it  is  in  an  atmosphere  charged  with  corroding 
gases.  For  such  conditions  the  transmitter  should  be 
sealed.     To   accomplish   this   re?;ult   Mr.    F.    Gottshalk,   of 
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Xew  York  City,  lias  invented  a  transmitter  in  which  the 
diaphragm  is  flanged,  a  clamping  ring  being  nsed  to  engage 
the  flanged  part  to  draw  the  diaphragm  down  to  a  perfect 
seat.  The  casing  is  then  sealed  at  the  point  of  entrance  of 
the  electric  circuit  by  providing  a  stuffing  box  about  the 


Transmitter 


terminal  entrance.  Thus,  when  the  terminal  is  seated,  a 
packing  is  put  in  and  clamped  by  tightening  down  the  cover. 
Another  improved  transmitter  has  been  brought  out  by 
Mr.  W.  W.  Dean,  of  Elyria,  Ohio,  his  patent  being  assigned 
to  the  Dean  Electric  Company.  A  section  of  the  working 
parts  is  illustrated  herewith.  It  will  be  noted  that  a  sheet- 
metal  box-like  structure  is  mounted  behind  the  diaphragm. 
This  forms  a  guide  for  the  movable  granule  box.  An\-  heat 
given  off  bv  the  granule  box  is  absorbed  by  the  sheet-metal 
piece,  and  because  this  is  dished  inward  any  expansion 
resulting  will  be  forward  and  tend  to  pull  the  electrodes 
apart.  Thus,  heating  will  not  tend  to  packing  or  initial 
compression  of  the  granules.  Another  effort  in  the  same 
direction  prompts  the  use  of  a  virtually  incompressible  in- 
sulator behind  the  diaphragm,  rather  than  the  usual  soft- 
rubber  ring. 

METHOD  OF  CABLING  AUTOMATIC  EXCHANGES. 

The  cabling  of  automatic  exchanges  has  always  been  a 
matter  requiring  considerable  attention,  as  the  diminutive 
and  closely  spaced  parts  are  not  well  adapted  to  receive  the 
necessary  wires  without  considerable  crowding.  In  a 
method  of  wiring  patented  by  Mr.  F.  R.  McBerty  connect- 
ing racks  are  provided  at  the  top  of  each  vertical  set  of 
multiple  banks.  Flat  cables  connect  the  various  vertical 
rows  of  terminals  of  the  multiple  banks  with  each  other  and 
with  the  connecting  rack  above.  The  sets  of  multiple 
banks,  with  their  connecting  racks  above,  are  arranged  side 
by  side,  and  to  complete  the  wiring  the  connecting  racks 
must,  be  connected  together,  terminal  for  terminal.  In 
order  to  reduce  the  required  space  to  a  minimum,  use  is 
made  of  flat  ribbon-like  cables  having  straightaway  con- 
ductors. The  talking  wires  must,  however,  be  transposed 
at  intervals  to  prevent  cross  talk.  To  accomplish  this  and 
at  the  same  time  not  confuse  the  wiring  or  circuits  the 
wiring  of  alternate  selectors  is  reversed  in  their  wiper 
mechanism.  Thus,  while  before  transposition  the  top  ter- 
minal of  a  multiple  bank  may  meet  a  negatively  connected 
wiper  and  the  second  terminal  a  positive  wiper,  in  the 
bank  following  the  transposition  the  top  will  meet  the 
positive  and  the  second  the  negative  batterv  terminal.  Mr. 
McBerty's  patent  has  been  assigned  to  the  Western  Electric 
Company. 

PARTY  LINE  SYSTEMS. 

A  Step-by-step  party-line  system  is  the  subject  of  a  patent 
granted  to  Mr.  N.  E.  Norstrom,  of  Chicago.  This  system 
contemplates  a  stepping  mechanism  at  each  station,  con- 
trolled by  a  central  operator.  When  a  call  is  sent  in  bv  the 
removal  of  the  receiver  the  operator  merely  responds  in  the 
usual  way.  All  save  the  calling  station  are  locked  out. 
When  any  station  on  the  line  is,  on  the  other  hand,  desired, 
the  operator  plugs  in  and  sets  a  corresponding  key.     When 


the  desired  station  is  selected  and  responds  all  step  device 
except  those  of  that  station  return  to  the  normal  locatioi 
When  the  conversation  is  complete  the  clearing  of  tli 
line  restores  the  called-station  apparatus.  Another  sue 
system  has  been  patented  by  Mr.  W.  M.  Bruce,  Jr.,  c 
Springfield.  Ohio,  his  patent  having  been  assigned  to  tli 
.\merican  Automatic  Telephone  Company.  This  systei 
also  provides   for  selection,  lockout  and  clearance. 


Letters  to  the  Editor. 


Analysis  of  Power  Costs. 


To  the  Editor  of  Electrical  World: 

Sir  : — It  may  be  of  interest  to  your  readers  to  point  o 
that  the  article  by  iMr.  F.  B.  Fletcher,  in  your  issue  ' 
Sept.  9,  on  "Steam  vs.  Central-Station  Energy  in  a  Mattri- 
Factory,"  does  not  take  account  of  all  of  the  conditioi 
that  apply  in  a  case  such  as  he  treats. 

In  the  test  described  he  has  taken  into  account  the  stea 
used  for  operating  the  plant  by  the  engine  as  48.44  1 
per  hp-hour,  but  he  does  not  state  whether  the  exhau 
steam  from  this  engine  is  used,  or  can  be  used,  for  oth 
purposes  than  operating  the  engine.  In  the  latter  case  t' 
engine  might  well  be  considered  a  reducing  valve,  and  t 
steam  used  thereby  not  considered  as  having  any  val 
other  than  for  heating  purposes,  since  practically  the  sai 
amount  of  steam  would  have  to  be  supplied  by  the  boile 
for  heating  purposes  if  the  engine  was  not  used.  In  oth 
words,  he  has  not  indicated  whether  or  not  there  would 
any  actual  reduction  in  the  coal  bill  through  the  introdi 
tion  of  electric  power. 

In  the  second  place,  he  states  that  the  average  actual  cc 
sumption  of  pow-er  at  the  machines  is  40.3  minus  24.6. 
15.9  hp:  and  since  all  friction  losses  would  be  excluded 
an  individual  motor  drive,  the  number  of  hp-hours  [ 
month  would  be  16X10X26,  or  4160  hp-hours,  or  31 
kw-hours  per  month.  It  will  be  noted,  however,  that  t 
statement  absolutely  neglects  the  efficiency  of  the  motr 
and  also  all  losses  from  the  meter  to  the  motors,  wh 
would  certainly  represent  at  least  15  per  cent  more  pow 
Table  B  shows  that  the  motors  are  not  direct-connected,  ; 
therefore  there  would  be  an  additional  loss  of  friction 
tween  the  motors  and  the  machines,  which,  with  the  s 
of  pulleys  indicated  in  this  table,  'would  certainly  not  be  1 
than  5  per  cent  and  probably  would  be  more.  These  ac 
tions  make  a  total  power  required  at  least  20  per  c 
greater  than  that  given,  thereby  making  the  kw-hours 
month    3792    instead   of   3120. 

Still  further,  so  far  as  I  can  see,  no  allowance  is  m 
for  the  fixed  charges  on  the  dift"erence  between  cost  of 
original  installation  and  what  it  could  be  sold  for,  wl' 
naturally  would  have  to  be  added  to  the  cost  in  case  elec 
drives  were  installed. 

In  other  words,  the  writer  of  the  article  neglects  a  m 
her  of  items  of  very  considerable  importance  which  sh( 
enter  into  the  analysis  of  a  case  such  as  he  considers. 

Boston.  Mass.  Henry  D.  Jackso: 


Regulation  of  Transformers  and  Transmission  Lim 

To  the  Editor  of  Electrical  World: 

Sir: — I  have  read  with  interest  the  article  of  Mr.  I- 
Bewlay  in  the  Sept.  9  issue  entitled  "A  Semi-graplal 
Method  for  Determining  the  Regulation  of  Transforrts 
and  Transmission  Lines." 

The  problem  as  applied  to  transmission  lines  has  1 -" 
solved  in  a  manner  very  similar  to  that  described  n  i" 
article  with  chart  on  "Chart  for  the  Calculation  of  the   « 
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.it  Copper  Conductors  in  Transmission  Lines"  by  llie 
writer,  and  can  be  found  in  the  litcctrical  World  of  Jan.  2, 
.i(j09.  The  method  outlined  in  Mr.  Bewlay's  paper  is  semi- 
graphical,  while  the  one  in  the  article  referred  to  is  entirely 
1  graphical  one  and  does  not  involve  the  use  of  wire 
constant  tables. 
'    McGilt  Unircrsit\.  Montreal.  L.  A.   Hekot. 


Values  and  Depreciation. 

(To  the  Editor  of  Electrical  World: 

:    Sir: — Referring  to  Mr.    Xutting's  reply   to  my  criticism 
if  his  article  in  your  issue  of  Aug.  5,  it  is  refreshing  to 
ibserve  the  cosmic  comprehensiveness   which   the   gentle- 
nan  from  Wisconsin  gives  to  the  word  value.     He  says 
hat  "those  who  have  had  occasion  to  think  broadly  upon 
I  he  meaning  of  this  word  will  agree  with  mc  that  it  may 
,nean  almost  anything  reasonable,  depending  upon  the  cir- 
j-umstances."    .    .    .    ,    It  is  gratifying  to  have  the  language 
priched  by  such  a  useful  word !     Unfortunately,  the  great 
litical  economists  are  not  so  generous  as  Mr.  Nutting,  as 
'    seem  to  have  agreed  to  restrict  the  use  of  the  word 
lie"  to  one  specific  meaning.     Thus,  John  Stuart  Mill 
.ud;    "The    word    "value,'    when    used   without    adjunct, 
ilways  means,   in  political   economy,   value   in   exchange." 
le  added:   "The  value  of  a  thing  is  what  it  will  e.xchange 
Bastiat  said :    "Value  is  the  relation  of  two  services 
langed."    C.  H.  Chase  said:   "The  value  of  an  object  or 
,i.Tvice   is    its    power    in    exchange    for    other    services    or 

)bjects  of  desire While  utility,  as  the  objective 

Jide  oi  a  relation,  is  fixed  invariably  in  the  properties  of 

I     ^n   object,    which    make    it    capable    of    satisfying   wants, 

I     jalue  attaches  to  the  object  because  of  satisfying  wants 

I     ,vhich  the  object  bears  to  other  objects  and  because  of  the 

I     relations  which   it  bears   to   man   individually   and   collec- 

''\ ." 

oxander  Del  ^L^r,  whom  C.  H.  Chase  refers  to  as  "the 

■  exhaustive  and  painstaking  of  all  modern  writers  on 

ctary  subjects,"  said:    "Value  may,  for  the  present,  be 

■vAtA  as  a  numerical  relation  which   involves  the  un- 

■vn  ratio  between  the  demand  and  supply  of  a  service 

■mniodity  at  a  given  time  and  place,  as  opposed  to  the 

^iiwn  ratio  between  the  demand  and  supply  of  another 


service  or  conmiodity  at  the  same  place  and  time,  and  by 
comparison  and  analogy  it  extends  to  and  between  all 
services  and  commodities,"  l""urther,  he  says:  "Worth  (or 
utility)  comprises  a  number  of  attributes,  value  comprises 
none.  Worth  appears  in  the  isolated  state,  value  only  in 
the  social.  Worth  cannot  be  measured  by  money — value 
can." 

C.  II.  Chase,  who.se  definition  of  value  was  given  above, 
.said:  "Money  is  an  instrument,  (Treated  by  custom  or  law, 
which  serves  as  a  medium  of  exchange,  a  measure  of  value 
and  a  standard  of  value."  J.  S.  Mill  uses  similar  language, 
hi  fact,  the  same  idea  was  familiar  to  Aristotle,  who  said: 
"The  function  of  money  is  to  measure  value." 

Mr.  Nutting  and  Mr.  Floy  do  not  believe  all  this,  for  they 
both  try  to  measure  utility  in  money,  and  Mr,  Nutting  very 
plainly  avows  that  he  does  not  believe  that  a  measure  has 
to  have  the  same  physical  dimensions  as  the  quantity  it 
measures.  He  measures  weight  with  a  yardstick,  and  it  is 
hard  to  see  what  restrains  him  from  measuring  tempera- 
ture with  a  pint  pot.  Comment  on  this  would  seem  unneces- 
sary, were  it  not  for  the  fact  that  it  is  too  common  to  find 
engineers  falling  into  this  unscientific  procedure,  thereby 
exposing  the  profession  to  ridicule.  To  those  who  do  not 
see  the  absurdity  of  measuring  a  quantity  of  many  dimen- 
sions, like  utility,  by  means  of  a  unit,  like  money,  which 
has  the  dimensions  of  a  number,  the  following  questions 
may  make  a  stronger  appeal : 

How  do  you  estimate  the  utility  "in  dollars"  of  any 
object?  Do  you  not  have  to  forget  the  utility  and  consider 
an  exchange  before  you  can  make  the  estimate,  thereby 
making  your  estimate,  not  of  utility,  but  of  value?  Thus, 
can  anyone  say  how  many  dollars  useful  is  a  ton  of  coal? 

Is  there  any  direct  relation  between  "utility  in  dollars" 
and  value  in  dollars?  If  so,  how  is  it  that  coal  is  more 
useful  in  New  York  than  in  Los  Angeles,  but  costs  more 
in  the  latter  city?  If  not,  why  do  Mr.  Nutting  and  Mr. 
Floy  assume  that  there  is  a  direct  relation  between  utility 
and  value  ? 

The  fact  is  that  Mr.  .\utting"s  curve  has  nothing  what- 
ever to  do  with  depreciation.  Depreciation  is  a  lessening 
of  value — that  is,  a  lessening  of  power  in  exchange.  A 
curve  of  utility  is  of  not  the  slightest  use  in  estimating 
depreciation. 

New  York.  William  .\.  Del  Mar. 
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Generators,  Motors  and  Transformers. 

^•Iterators  for  Lighting  .Automobiles. — .\ii  illustrated  de- 

i'tion  of  the  "Magician"  generator  for  car  lighting.     The 

iiine  consists  of  a  shunt-wound  generator  whose  arnia- 

can  be  driven  by   the  car   engine  by   any   convenient 

lod.    The  special  feature  of  the  machine  is  that  its  field 

.inets  are  capable   of  rotation   through   a   fraction   of   a 

le  revolution.     Moreover,  the  brushes  are  attached  to 

field  magnets  so  that  they  also  rotate  at  the  same  time. 

■  ic  commutator  is  L-shaped  in  section,  the  brushes  being 

1  contact  with  the  horizontal  portion.     Pressing  against  the 

ertical  portion  is  a  third  brush  which  is  connected  to  one 

of  the  shunt  winding,  the  other  end  being  connected  to 

of  the  first-mentioned  brushes.     It  is  obvious  that  the 

111  generated  by  the  dynamo   will   now  depend   not   only 

p  the  speed,  but  also  on  the  position  of  what  may  be  called 

tie  third  brush  with  relation  to  the  others,  since  the  m.agni- 

jlde  of  the  exciting  current  depends  on  this  position.     At- 

"Ched  to  the  fixed  framework  is  a  C  spring  of  ribbon  steel 

J  in  Fig.  I ).    This  carries  a  copper  contact  piece  of  delta 

ction  about  i   in.  long  (6).     .\ttached  to  the  framework 

the  field   magnets   is  a  grooved   roller   c   whose   halves 


are,  however,  insulated  from  each  other  in  a  direction 
perpendicular  to  their  axes.  Hence,  when  the  field  magnets 
move  so  as  to  bring  the  roller  into  contact  with  the  delta- 
shaped  copper  the  two  halves  are  connected  electrically 
and  the  device,  therefore,  acts  as  an  automatic  switch. 
This  switch  is  in  series  with  the  main  circuit.  If  the  ma- 
chine is  at  rest  the  lamps  are  supplied  by  the  accumulators 
alone,  because  normally  the  automatic  switch  is  open.  Di- 
rectly it  is  started  the  fields  are  excited  and  there  exists  a 
tendency  for  them  to  be  dragged  round  with  the  armature 
owing  to  the  magnetic  torque.  They  are,  however,  pre- 
vented from  moving  at  once  by  a  spring.  Ultimately,  the 
torque  exceeds  the  tension  of  the  spring  and  the  magnets 
move  round  through  a  small  angle,  closing  the  automatic 
switch.  It  will  be  observed  that  the  instant  when  this 
occurs  depends  upon  the  value  of  the  torque;  this  latter 
depends  upon  the  strength  of  the  magnetic  field,  and  con- 
sequently upon  the  position  of  the  third  brush.  Hence  by 
adjusting  the  position  of  this  brush  the  speed  and  emf  at 
which  the  generator  shall  be  cut  in  or  out  of  circuit  can  be 
nicely  determined.  The  third  brush  is  carried  on  a  clamp- 
ing sheave.     If.  now.  the  speed  increases,  the  tendency  is 
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for  the  emf  to  rise;  this  increases  the  field  current  and 
thereby  raises  the  torque.  The  result  is  that  the  field  mag- 
nets move  a  little  further  round,  thus  altering  the  relative 
positions  of  the  two  field  brushes,  thereby  decreasing  the 
difference  of  potential  across  the  field  circuit,  reducing  the 


Fig.    1 — General    Arrangement    of    Dynamo. 

excitation  and  bringing  the  emf  back  again  to  its  original 
value.  In  this  way  the  emf  can  be  kept  constant  over  a 
very  large  speed  range.  In  an  actual  demonstration  the 
generator  cut  in  at  800  r.p.m.  and  from  that  speed  to  2100 
r.p.ni.  there  was  not  more  than  a  5-per-cent  variation,  as  in- 
dicated by  the  voltmeter,  the  lamps  and  accumulators  being 
in  parallel.  Directly  the  speed  fell  to  800  r.p.m.  again  the 
generator  was  cut  out  of  circuit  automatically,  thus  avoid- 
ing any  discharge  from  the  cells  through  the  armature  coils. 
The  diagram  of  the  connections  is  given  in  Fig.  2.  When 
short-circuited  the  field  cores  are  rocked  back  by  the  spring 
and  the  automatic  cut-out  opened ;  this  allows  the  field  mag- 
netism to  build  up  again,  the  magnets  are  once  more  dragged 
round  and  the  generator  is  cut  in  circuit.  If  the  short- 
circuit  still  exists  this  operation  is  repeated.  This  indicates 
to  the  operator  that  something  is  wrong.  If  the  generator 
is  connected  wrongly  to  the  cells  the  magnets  rock  back 
and  thereby  cut  the  generator  out  of  circuit.     Almost  ini- 
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Fig.   2 — Diagram    of   Connections. 


mediately,  however,  the  direction  of  the  emf  in  the  armature 
is  reversed  the  field  magnetism  builds  up  and  the  machine 
is  cut  in  circuit  again,  this  time,  of  course,  with  opposite 
polarity. — Lond.  Electrician,  Sept.  i. 
Nickel  Steel. — E.  Colver-Glauert  and  S.  Hilpert. — A 


paper  presented  before  the  Iron  and  Steel  Institute.  The 
authors  give  an  account  of  a  number  of  tests  they  have 
made  on  various  alloys  of  nickel  steel.  The  magnetic  in- 
vestigations were  carried  out  with  a  Du  Bois  magnetic 
precision  balance,  the  material  being  heated  in  an  electric 
furnace,  while  alcohol  or  petrol  ether  cooled  with  liquid  air 
was  used  for  the  lower  temperatures.  The  following  con- 
clusions are  drawn  from  these  experiments:  .\  5-per-ceni 
nickel  steel  is  hardest  (magnetically)  when  quenched  in  tht 
neighborhood  of  900  deg.  C.  Quenching  from  higher  tem- 
peratures results  in  a  softer  material.  The  changes  whicl 
occur  during  the  thermal  treatment  of  a  25-per-cent  nickel- 
iron  alloy  are  of  a  far  more  complicated  nature  than  ha; 
previously  been  thought.  At  high  temperatures  there  prob- 
ably exists  a  product  which  may  be  preserved  by  rapic 
quenching  and  is  then  strongly  magnetic  and  persists  to  thi 
temperature  of  liquid  air.  This  product  does  not  exist  ii 
the  region  between  about  600  deg.  C.  and  900  deg.  C,  bu 
another  which  is  also  magnetic  can  possibly  occur  at  abou 
300  deg.  C.  There  is  very  little  connection  between  thi 
magnetic  properties  and  nietallographic  structures.  Then 
is  no  sharp,  magnetic  change  point  for  this  alloy  below  zero 
but  the  permeability  gradually  increases  as  the  temperatur 
decreases  from  about  — 50  deg.  C.  to  — 180  deg.  C.  Th 
magnetic  properties  of  a  33-per-cent  nickel-iron  alloy  ar 
only  very  slightly  affected  by  therinal  treatment.  Despit 
the  gamma-iron  structures  produced  on  this  steel  by  th 
more  general  etching  media  it  is  strongly  magnetic  an 
soft.  There  is  no  connection  between  magnetic  propertie 
and  micro-structure.  There  is  no  evidence  that  if  gamma 
iron  exists  it  is  non-magnetic.  The  micro-structures  0 
commercial  nickel  steels  are  practically  the  same  as  thos 
of  meteoric  iron. — Lond.  Electrician,  Aug.  25. 

Synchronous  Reactance. — J.  Rezelman.- — In  the  oper; 
tion  of  alternators  in  parallel  when  driven  by  variablf 
torque  engines  the  movement  is  not  uniform  and  resonanc 
phenomena  are  produced,  causing  more  or  less  importai 
oscillations.  The  author  investigates  the  part  which 
played  in  these  phenomena  by  synchronous  reactance.  Tl 
subject  is  discussed  with  special  reference  to  various  coi 
structions  of  poles  and  the  influence  of  saturation 
analyzed. — La  Lumierc  Elec,  July  22. 

Generation,   Transmission   and   Distribution. 

Voltage  Drop  of  Three-Phase  Lines. — G.  Markovitch.- 
.•\  paper  on  the  inductance  and  voltage  drop  of  three-pha: 
overhead  lines,  with  special  reference  to  non-balance  sy 
tems.  Special  chapters  are  devoted  to  two  three-phase  lin^ 
placed  side  by  side  and  to  the  voltage  drop  in  three-pha 
traction  conductors. — La  Lumierc  Elec.  Aug.  5. 

Transmission  Systems  in  Austria. — Miethammer. — / 
article  on  the  prospects  of  transmission  systems  supplyii 
energy  to  industrial  districts  in  Austria  and  especially 
Moravia.  The  prospects  for  plants  in  the  two  large  co 
deposit  districts  in  Moravia  are  thought  to  be  good.  Oi 
generating  plant  in  the  Rossitz  coal  field  is  in  course 
erection.  It  is  to  be  equipped  with  turbo-alternators  ai 
energy  is  to  be  sold  to  the  surrounding  mines  and  towr 
as  well  as  to  the  city  of  Briinn.  Data  are  also  given  on  t 
Thayatal  water-power  development. — Elek.  Zeit.,  Aug.  i 

Gas  Producer. — E.  A.  Allcut. — A  paper  read  before  t 
(British)  Institution  of  Mechanical  Engineers.  The  autho 
investigations,  which  were  made  on  a  small  gas  produce 
were  mainly  with  the  object  of  determining  the  effect 
its  efficiency  of  varying  proportions  of  steam.  His  resu 
are  compared  with  those  of  Bone  and  Wheeler.  T 
efficiency  was  found  to  be  proportional  to  the  ratio 
oxygen  in  steam  to  oxygen  in  air,  up  to  a  ratio  of  0.65,  af ' 
which  it  bends  sharply  and  becomes  inversely  proportiol 
to  that  ratio.  The  down  grade  of  the  curve  is  almost  exa- 
ly  parallel  to  the  results  obtained  by  Bone  and  Wheeler,  "t 
appears  from  this  that  the  increased  supply  of  steam  beyt  1 
the  point  of  maximum  efficiency  causes  a  decrease  in  <  - 
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ciency  proportional  to  the  ratio  of  oxygen  in  steam  to 
oxygen  in  air.  This  decrease,  in  the  case  of  these  two  pro- 
ducers, is  the  same  for  equal  rises  in  the  value  of  the  ratio. 
Whether  this  also  holds  for  other  producers  can  only  be 
determined  by  further  investigation,  but  the  fact  that  it  is 
the  same  for  two  producers  that  are  so  different  as  these  are 

■  appears  to  be  significant. — Lond.  Electrician,  Aug.  iS. 

Traction. 

Electric  Traction   on  Main  Railroads. — Gleichmann. — 

The  first  part  of  his  long  illustrated  lecture  presented  be- 

'  fore  the  German  .'\ssociation  of   Electrical   Engineers   on 

:  electric  traction  on  main  railroads,  with  special  reference 

•^  developments  in  Germany. — Elek.  Zcit..  Aug.  31. 

Installations,  Systems  and  Appliances. 

'ilasgoiv. — .\n  abstract  of  last  year's  financial  results  of 

c  municipal  electricity  station   of   Glasgow.     While   the 

revenue   increased   by   $72,830,   the   working   expenses   in- 

■  creased  by  only  $20,545.     The  total  number  of  kw-hours 
sold  was  40,823,000,  representing  an  increase  of  5,827,000 

.  kw-hours.  The  total  cost  per  k\v-hour  sold  (including 
'  capital  charges)  was  2.46  cents,  as  against  2.66  cents  last 
I  year,  which  is  a  reduction  of  0.2  cent.  The  following 
.  classification  is  given  of  the  number  of  private  consumers 

I    i  and  their  consumption,  the  figures  in  parentheses  being  the 

I    '■  numbers  of  consumers  last  year : 


1  demand . 
1  demand 

r-iSumers  under  3  hours  of  maximum  demand 
turners  under  4  hours  of  maximum  demand 
'.sumers  under  5  hours  of  maximum  demand . 

demand... 


3,716 
2,962 
1,661 


(3.537) 

(2.919) 

(1,545) 

(695) 

(305) 


Consump- 
tion, 
Kw-hours. 


778,538 
2,504,041 
2,187,929 
1,476,868 
1,203,799 


'•■>nsuTners  over  5  hour 
Theaters,  halls  and  schools . 

Special j       124 

Domestic  consumers  and  churches 6,895 


(375)!   2.484,040 

(289)j    1,246,228 

(102)     1,714,695 

(6,417)!    1.657,463 

(2,630)  23,523,863 


Hotiag. 


(340) 


286,076 


20.720      (19,154)39.063,540 


J  lie  increase  of  heating  customers  is  pointed  out.  This  is 
probably  due  to  the  scheme,  which  came  into  operation  in 
October  last,  whereby  domestic  consumers  can  obtain  a 
'  supply  of  energy  for  cooking,  heating,  etc.,  at  2  cents  per 
1  kw-hour  without  separate  wiring.  The  electricity  commit- 
I  tee  states  that  this  scheme  has  been  adopted  with  favor- 
;  able  results.  The  number  of  consumers  already  benefiting 
I  by  this  scheme  is  300.— Lond.  Electrician,  Sept.  10. 

Central-Station    Operation. — J.    Reyv.m.. — An    illustrated 

1  review  of  several  recent  papers  referring  to  central-station 

operation.    The  first  is  a  paper  by  Barbillion  on  the  different 

■  methods    of    regulation    of    hydraulic-turbine-driven    gen- 

■  erators.  In  the  next  instalment  is  reviewed  a  paper  by 
I  de  Bousquet,  emphasizing  strongly  the  great  advantages  of 
I  the  Diesel  oil  engine  for  central  stations.     In  the  last  in- 

■  stalment  a  paper  by  Howard  on  the  Diesel  engine  is 
;  abstracted,  as  well  as  a  paper  by  Norberg  Schulz  on  the 
•  influence  of  the  rates  for  energy  on  the  financial  results  of 

central  stations.    These  papers  have  already  been  abstracted 
m  the  Digest. — La  Lumicre  Elec,  July  22,  29  and  Aug.  5. 

Electrophysics  and  Magnetism. 

Energy  Losses  in  Dielectrics. — In  last  year's  report  of 
the  Reichsanstalt  it  is  mentioned  that  a  series  of  tests  was 
carried  out  on  plates  of  insulating  material  to  determine  the 
energy  losses  in  dielectrics.  About  ten  such  plates  were 
interspersed  with  copper  foil,  the  whole  making  up  a  con- 
denser, C„  with  a  capacity  of  from  0.004  to  0.07  mfd. 
Y 'S-  3)-  This  was  connected  in  a  Wheatstone  bridge,  as 
•shown  in  the  accompanying  diagram,  Cj  being  a  variable- 
capacity  air  condenser  which  was  connected  in  series  with 


a  resistor  of  adjustable  resistance.  From  the  capacity  of 
the  condenser  C„  the  resistance  of  the  resistor  p,  and  the 
frequency,  the  angle  by  which  the  voltage  and  current  in 
the  condenser  C,  differed  from  90  deg.  could  be  determined. 


Fig.  3 — Connections  for  Testing   Dielectrics. 

Tests  were  carried  out  on  this  arrangement  for  frequencies 
between  9  and  2000  cycles  per  second,  and  it  was  found  that 
the  variation  in  capacity  in  the  case  of  some  substances  was 
dependent  to  only  a  slight  extent  on  the  frequency,  while  in 
other  cases  the  variation  was  considerable.  Sometimes  the 
phase  difference  also  depended  on  the  voltage  used,  but  not 
always.  These  researches  are  being  continued. — Lond. 
Electrician,  Sept.  i. 

Electrochemistry  and   Batteries. 

Siilphated  Storage  Cells. — G.  A.  Perley. — If  a  lead  accu- 
mulator is  neglected  sufficiently  the  final  outcome  is  the 
formation  of  white-lead  sulphate  over  the  surface  of  the 
plates,  while  the  capacity  of  the  cell  drops  toward  or  to 
zero.  The  author  discusses  the  best  method  of  treating 
such  cells,  and  reaches  the  following  conclusions,  which 
appear  to  be  of  practical  value.  A  badly  sulphated  cell  can 
be  restored  by  charging  at  the  normal  rate  in  a  sodium- 
sulphate  solution.  It  is  desirable,  but  not  necessary,  to  use 
lead  dummies  outside  the  end  plates.  A  concentration  of 
about  200  grams  Na,SO,ioHjO  per  liter  is  recommended, 
hut  the  concentration  can  be  varied  within  very  wide  limits. 
It  is  essential  to  the  life  of  the  cell  that  the  sodium  sulphate 
should  meet  the  requirements  as  to  purity  which  are  laid 
down  for  battery  acid.  A  very  badly  sulphated  cell  can  be 
restored  by  about  sixty  hours'  charge  at  normal  rate.  The 
cost  of  electrical  energy  to  restore  a  40-amp-hour  cell  should 
not  exceed  ten  cents.  Since  sodium  sulphate  is  not  dele- 
terious to  the  cell,  it  is  not  necessary  that  the  sulphate  solu- 
tion should  be  washed  completely  out  of  the  pores  of  the 
plates.  It  has  been  stated  by  others  that  a  cell  can  be 
restored  by  charging  half  of  the  normal  rate  for  a  long 
time  in  the  regular  battery  acid,  but  it  seems  probable  that 
the  time  and  electrical  energy  required  would  be  excessive 
in  the  case  of  very  badly  sulphated  cells. — Jour.  Phys. 
Client.,  Vol.  15,  No.  5,  May. 

Units,   Measurements  and  Instruments. 

Resistor  of  Variable  High  Resistance. — F.  A.  Aust. — A 
description  of  a  resistor  of  variable  high  resistance  of  India 


Fig.   A — Resistor  of  Variable    Resistance. 

ink  on  paper.  The  arrangement  is  shown  in  Fig.  4.  A 
strip  of  strong  drawing  paper  /4  of  3  by  45  cm  size  is 
stretched  between  two  insulated  holders  C  and  D.  The 
India  ink  is  put  on  the  paper  in  the  form  of  longitudinal 
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strips  of  different  length,  the  paper  being  saturated  with 
ink  at  its  low-resistance  end,  while  the  resistance  toward 
the  tither  end  increases  rapidly  more  and  more.  The  ends 
of  the  paper  are  held  between  brass  plates.  5  is  a  sliding 
contact  which  moves  on  the  two  rods  F  and  G.  The  paper 
passes  over  two  glass  rods  /  and  /  and  below  the  brass  rod 
H.  With  this  arrangement  the  resistance  can  be  varied 
from  o.oi  megohm  to  20,000  megohms.  But  it  is  easy  to 
push  the  higher  limit  further  up.  The  author  uses  Higgins' 
waterproof  ink.  This  may  also  be  used  for  making  auxiliary 
standards  of  large  resistance.  Heavy  drawing  paper, 
several  times  impregnated  with  India  ink,  when  dried,  rep- 
resents a  resistor  of  rather  constant  resistance.  A  strip  of 
paper  of  2  by  10  cm  size  with  five  layers  of  India  ink, 
provided,  while  still  wet,  with  two  terminals  of  tinfoil,  has 
a  resistance  of  about  i  megohm. — Phys.  Zcit.,  Sept.  I. 

Miscellaneous. 

Insulating  Material. — A  note  on  a  recent  British  patent 
(5167,  Aug.  24,  191 1 )  of  the  British  Thomson-Houston 
Company  (General  Electric  Company  of  this  country).  A 
hard  and  tough  material  with  a  high  insulating  power  is 
obtained  by  treating  paper  or  other  material  with  a  liquid 
condensation  product.     This  is  formed  by  the  reaction  be- 


tween phenolic  bodies  and  aldehydes.  Sheets  of  a  soft  ab- 
sorbent paper  are  soaked  in  the  liquid,  and  when  they  are 
thoroughly  impregnated  they  are  withdrawn,  drained  and 
dried  in  air.  A  number  of  these  sheets  are  then  subjected  to 
a  heat  treatment  under  a  pressure  of  from  1000  to  1500  lb. 
per  square  inch.  Asbestos  fiber  and  Portland  cement  or 
plaster  of  Paris  can  be  treated  in  the  same  way. — Lond. 
Elec.  Engineering,  Aug.  31. 


Book  Review. 


The  Theory  of  Electrons.  By  H.  A.  Lorentz.  Leipzig: 
B.  G.  Teubner.  332  pages,  illus. 
This  volume  contains  and  sets  forth  a  course  of  lectures 
delivered  by  Professor  Lorentz  at  Columbia  University, 
New  York,  in  1906.  It  is  an  advanced  mathematical  trea- 
tise on  the  theory  of  electrons  and  on  the  application  of 
that  theory  to  the  phenomena  of  light  and  radiant  heat,  in- 
cluding the  Zeeman  effect,  Boltzmann's  law,  Fresnel's  co- 
efficient and  Michelson's  experiment.  As  a  pioneer  treatise 
in  a  very  superficially  explored  and  recondite  region  of 
mathematical  physics  the  book  has  no  equal  at  present. 


New  Apparatus  and  Appliances 


BELL-RINGING  TRANSFORMER. 


Taking  the  place  of  batteries  for  operating  doorbells, 
bell-ringing  transformers  furnish  uninterrupted  and  inex- 
pensive service,  avoiding  the  annoyances  of  bells  being  out 
of  order,  as  is  so  frequently  the  case  in  household  installa- 
tions. 

The  accompanying  illustration  shows  a  new  bell-ringing 
transformer  recently  brought  out  by  the  Victor  Electric 
Company,  Jackson  Boulevard  and  Robey  Street,  Chicago. 
This  device,  connected  across  the  iio-volt  alternating-cur- 
rent lighting  circuit,  supplies  low-voltage  energy  for  ring- 


ELECTRICALLY     SELF-CRANKING    GASOLINE 
AUTOMOBILE. 


Bell-Ringing   Transfer 


ing  bells,  operating  annunciators,  buzzers,  burglar  alarms 
and  small  toys.  The  type  A  transformer  illustrated  fur- 
nishes 6  volts  at  its  secondaries.  The  \'ictor  type  B  de- 
vice has  three  tops,  so  that  6  volts,  10  volts  and  16  volts 
can  be  obtained  if  desired  for  operating  a  larger  number 
of  bells  or  buzzers.  The  transformers  are  well  finished  and 
durable  and  present  such  extremely  low  core  losses  that 
the  slight  exciting  current  taken  will  not  actuate  the  ordi- 
nary meter. 


The  electrical  generator  with  which  the  1912  Cadillac 
gasoline  automobile  is  equipped  serves  not  only  to  supply 
energy  for  the  lamps  and  for  igniting  the  engine,  but  can 
also  be  pressed  into  use  as  a  motor,  taking  energy  from 
the  battery  to  start  the  engine  in  lieu  of  the  usual  laborious 
cranking  operation,  thus  permitting  a  saving  of  time  and 
effort  that  will  appeal  to  owners  and  drivers  of  cars. 

As  is  customary  with  automobile  lighting  systems,  the 
generator  when  in  operation  charges  a  storage  battery, 
which  is  automatically  cut  in  to  energize  the  lamps  when 
the  generator  speed  falls  below  300  r.p.m.  required  to  pro- 
duce the  lamp  pressure.  The  80  amp-hour  battery  is  thus 
kept  charged  at  all  times  and  supplies  the  lamps  when  the 
car  is  standing  still.  Its  energy  is  also  available  to  operate 
the  generator  as  a  motor  for  turning  over  the  engine  pre- 
liminary to  starting  it. 

To  start  the  engine,  the  operator  after  taking  his  seat  in 
the  car,  simply  retards  the  spark  lever  and  pushes  forward 
on  the  clutch  pedal.  This  automatically  engages  a  gear  of 
the  electric  motor  with  gear  teeth  in  the  flywheel  of  the 
engine,  causing  the  latter  to  "turn  over,"  thereby  producing 
the  same  effect  as  by  the  old  method  of  cranking,  ks  soon 
as  the  engine  takes  in  charges  of  gas  from  the  carburetor 
and  commences  to  run  on  its  own  power  the  operator  re- 
leases the  pressure  on  the  clutch  pedal,  the  electric  motor 
gear  disengages  its  connection  with  the  flywheel,  and  the 
car  -is  ready  to  be  driven.  The  electric  motor  then  agam 
becomes  a  dynamo  or  generator,  and  its  energy  is  devoted 
to  the  purposes  of  ignition  and  of  charging  the  storage 
battery. 

Practical  tests  have  shown  that  the  storage  battery  is  of 
sufficient  capacity  to  operate  the  starting  device  and  '  turn 
over"  the  engine  in  about  twenty  minutes,  although  it 
has  been  found  in  practice  that  it  seldom  requires  more 
than  a  second  or  two. 

To  guard  against  accident  to  the  generator  system  the 
car  is  equipped  with  an  auxiliary  ignition  outfit  energizec" 
from  drv  batteries. 
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]IW  TYPES  OF  METAL-FILAMENT  LAMPS. 

Fi  some  montlis  past  the  developiiiciit  laboratories  of 
the  ational  Electric  Lamp  Association,  as  well  as  the 
labo  tories  and  factories  of  numerous  American  lamp 
com  nies,  have  been  working  on  the  new  types  of  drawn- 
win  filament  lamp,  investigating  the  effects  of  various 
ipes  and  filament  mountings  on  the  performance  of 
ntal  lamps,  and  finally  the  designs  have  been 
iM  i  10  such  a  satisfactory  point,  as  shown  by  test,  that 
the  anufacturers  feel  sure  of  the  quality  of  the  commer- 
cial roduct. 

To  of  the  new  lamps  are  extensions  of  the  present  100- 
Tolto  125-volt  multiple  group,  while  the  remainder  coni- 
pris  a   separate    group    intended    primarily    for    electric- 
veh  0  service. 
I      'show-window    lighting,    where    trough-shaped    re- 
are  used  behind   the   sashes;    for   the   lighting  of 
lase  interiors,  and  also  for  outdoor  sign  and  bill- 
bua    illumination   by    a   single   horizontal    row    of    units 
placl  high,  with  reflectors  to  direct   the  rays  downward 
-"■    'v.  a  25-watt  lamp  in  a  tubular  bulb  has  been  de- 
being  the  first   metal-filament   lamp  with   a   cylin- 
iilb  to  be  placed  upon   the  American   market   for 
Bpe  iion  in  multiple  on  circuits  of  from  100  volts  to  125 
rolt-   The  25-watt.  loo-volt  to  125-volt  tubular  lamp,  which 
is  fed  with   the   standard   Edison   base,   has   an   outside 


As  in  the  case  of  the  tubular,  the  small  round-bulb  lamp 
has  been  made  commercially  possible  by  the  greater  flexi- 
bility of  mount  design  permissible  with  drawn-wire  con- 
struction. 

Prior  to  the  introduction  of  the  two  new  25-watt  types 


25-Watt    Tubular    Metal- Filament    Lamp. 

above  discussed  there  were  already  two  distinct  bulb  shapes 
in  which  25-watt  high-efiiciency  metal-filament  lamps  could 
be  obtained.  There  are  now,  therefore,  four  such  standard 
bulbs — one  pear-shaped,  one  tubular,  one  large  round  and 
Prior  to  the  introduction  of  the  two  new  25-watt  types 


TABLE   I. 25-VVATT,    IOO-I25-VOLT   LAMPS. 


Designation. 


Watts  per 


Actual 
Total 
Watts. 


Candle- 
Power. 


Length"" 


1 

P^uiluiped 

High 
....          Medium 
Low 

1.31 
1.37 
1.43 

25.0 
24.2 
23.4 

19.1 

17.7        ; 

16.4 

.78 

187 
173 
160 

7.48  , 

7.16 

6.85 

2H 

S'A 

hbi 

High 

1.31 
1.37 
1.43 

25.0 
24.2 

23.4 

19.1          ' 

17.7 
16.4 

.78 

187 
173 
160 

7.48 
7.16 
6. 85 

IM 

SH 

Low 

,  High 

Koaround Medium 

Low 

1 

r        ■  ^  '  High 

'^n-'uod I        Medium 

Low 


1  .31 
1.37 
1.43 


190 
176 
162 


7.58 
7.25 
6.94 


J'^ 


iia-ter  of  ij,^  in.  and  a  length  of  5%  in.  A  bulb  of  this 
»n  diameter  and  length  has  been  used  for  several  years 
in  e  manufacture  of  carbon  tubular  (sometimes  called 
I'biRhole")  lamps,  and  is  still  used  for  carbon  tubulars 
m  0  30-watt  and  6o-watt  ratings.  The  bulb  of  the  new 
Ian,  has  16  per  cent  less  radiation  impinging  on  its  inner 
sur.ce  than  the  30-watt  carbon  and  hence  does  not  get 
*s  it  as  the  latter,  although  it  gives  117  per  cent  more 
lunns  of  light  owing  to  its  greater  efficiency  (7.48  jumens 
peivatt  as  against  2.86  for  the  30-watt  carbon). 

^lother  new  type  is  the  25-watt.  ioo-125-volt  lamp  in 
»  rmd  bulb  only  2  5/16  in.  in  diameter.  A  demand  has 
Ion  existed,  particularly  in  the  lighting  of  hotels,  first- 
cla  residences  and  theaters,  and  wherever  decorative 
I'ging  is  in  vogue,  for  a  high-efficiency  lamp  in  a  smaller 
roitj  bulb  than  has  heretofore  been  obtainable  in  standard 
i^olges.  Where  a  large  metal-filament  lamp  is  used  as 
|nenain  source  of  illumination  and  surrounded  by  a  num- 
oenf  small  round-bulb  carbon  lamps  burning  at  a  much 
ov^r  efficiency,  the  joint  effect  of  the  yellow  and  the  white 
hg  IS  not  pleasing  and  tends  to  neutralize  the  artistic 
apiarance  which  the  smaller  lamps  were  intended  to 
"^•■^  e.  The  new  lamp  renders  it  possible  to  use  the 
^ll"'if"'"'  ''°""''  25-watt  metal-filament  lamps  and  to  have 
*    he   filaments   burning    at    practically    the    same    color. 


in  time,  because  of  its  compactness,  supersede  the  large 
to  a  considerable  extent.  The  total  life  of  the  tubular  and 
small  round  types  is  about  50  per  cent  of  that  of  the  other 
two  types.  Data  on  all  four  types  are  given  in  Table  L 
An  entirely  new  schedule  of  high-efficiency  lamps  has 
been  drawn  up  for  electric-vehicle  service.     .\t  first  the  only 

TABLE    II. ^LAMPS    FOK    ELECTRIC-VEHICLE   SERVlGlE. 


: 

—  r t;J 

!;■■>■.■ 

_ 

Bulb 
Dia- 
meter. 
Inches 

Length 
Over  All, 

Total 

per 

Mean 

of  Hori- 
zontal to,' 

Total 

Lumens 

Range. 

Inches, 
Edison 
Base. 

Watts. 

Horiz. 
Candle- 

Spherical'i 
Candle- 
power. 

Lumens. 

Watt. 

21  to  65 

2  A 

3H 

(25 

1.23 

.81 

124 

8.28 

1.23 

.81 

207 

8.28 

21  to  90 

2A 

3H 

/  15 
125 

1.23 

.81 

124 

8.28 

1.23 

.81 

207 

8.28 

lamps  available  for  this  service  had  carbon  filaments  and 
were  of  very  low  efficiency,  from  3.6  watts  to  6.5  watts 
per  candle.  Later  several  of  the  leading  manufacturers  of 
electric  automobiles  experimented  with  tantalum  lamps  and 
some  of  these  made  that  lamp  an  optional  form  of  equip- 
ment,  while   one  well-known   company   made   the   tantalum 
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lamp  a  regular  feature  of  its  high-grade  cars.  No  sooner 
had  drawn  tungsten  wire  become  a  commercial  fact  than 
the  electric  automobile  manufacturers  experimented  with 
incandescent  lamps  having  filaments  of  this  wire  in  place 
of  tantalum.  The  present  line  of  electric-vehicle  lamps  is 
really  an  outcome  of  these  preliminary  service  tests,  which 
gave  remarkably  successful  results. 

Lamps  of  the  same  type  are  also  suitable  and  are  being 
used  for  storage-battery  street  cars,  as  on  the  cross-town 
lines  in  New  York.  They  are  made  in  round  bulbs  either 
2  1/16  in.  or  2  5/16  in.  in  diameter  and  come  in  voltages 
ranging  all  the  way  from  21  to  90.  The  wattage  ratings  are 
15  and  25,  corresponding  roughly  to  candle-powers  (at  full 
impressed  voltage)  of  12  and  20  respectively.  In  view  of 
the  fact  that  they  are  not  only  efficient,  but  in  every  way 
strong  enough  to  withstand  the  peculiar  electrical  and  me- 
chanical conditions  of  electric-vehicle  service,  these  lamps 
promise  largely  to  supersede  both  the  tantalum  and  the 
carbon,  except  for  meter-lights  and  tail-lights,  which  are 
generally  of  lower  candle-power  than  is  at  present  obtain- 
able in  the  usual  battery  voltages  with  other  than  carbon 
filaments.  Technical  data  on  the  electric-vehicle  line  are 
given  in  Table  II. 


I 


ELECTRICALLY   DRIVEN    CENTRIFUGAL    PUMPS. 


The  Goulds  Manufacturing  Company,  Seneca  Falls, 
N.  Y.,  has  placed  on  the  market  a  new  line  of  centrifugal 
pumps  which  are  furnished  in  single-stage,  single-suction, 
and  single-stage,  double-suction  types.  Either  type  may 
be  arranged  for  belt  drive  or  direct  connection  to  an  elec- 
tric motor.  The  single-suction  as  well  as  the  double-suc- 
tion pumps  contain  many  features  which  are  important 
from  an  operating  and  economical  standpoint.  The  impel- 
ler in  the  single-suction  pump  is  of  the  open  type.  The 
vanes  are  carefully  designed  so  that  the  maximum  effi- 
ciency is  obtained  under  normal  conditions.  The  impeller 
is  accurately  machined  to  minimize  the  clearances  between 
the  impeller  and  the  side  covers.  Although  of  the  single- 
suction  type,  which  in  most  cases  means  a  considerable 
amount  of  end  thrust,  the  impeller  in  the  Goulds  pump  is 
designed  in  such  a  manner  that  this  feature  is  eliminated. 
The  stuffing  box,  through  v.'hich  the  shaft  passes,  has  a 


Single-stage,    DouDre-Suction   Centrifugal    Pump. 

brass  water-sealing  ring  which  prevents  air  being  drawn 
into  the  pump  at  this  point.  The  single-stage,  double- 
suction  centrifugal  pumps  are  designed  with  a  view  of 
combining  all  mechanical  details  necessary  to  produce  a 
centrifugal  pump  of  the  very  highest  grade.  The  casing 
proper  consists  of  two  castings  bolted  together  on  a  hori- 
zontal joint.  The  purpose  of  dividing  the  casing  is  to  per- 
mit quick  and  ready  access  to  the  interior  parts  of  the 
pump  for  inspection  wi'hout  disturbing  the  pipe  connec- 
tions. The  impeller  is  of  the  inclosed  type  and  develops 
the  highest  efficiency  under  tlie  conditions  for  which  the 
pump  is  sold.  The  bearings  are  of  the  ring-oiling  type,  in- 
dependent of  the  stuffing  boxes,  and  they  are  provided  with 


removable  shells  lined  with  anti-fricrion  metal.  "^ 
stuffing  boxes  are  provided  with  brass  water-sealing  ngs 
The  double-suction  pumps  are  sold  for  heads  up  jro 
ft.,  while  the  single-suction  pumps  operate  against  axi- 
mum  heads  of  100  ft.  The  illustration  shows  a  view  the 
double-suction  pump  with  the  upper  half  of  the  sine 
partially  removed. 


AUTOMATIC  CUT-OUT  HANGER  FOR  ARC  Li  I 


In  the  automatic  cut-out  hanger  built  by  the  Thn 
Hanger  Works,  Cleveland,  Ohio,  the  lamp  cord  is 
ended  in  the  upper  member  of  the  hanger  and  aftt; 
ing  around  two  4-in.  pulleys  and  a  pulley  attached 
pole  or  wall  on  a  plane  with  the  hanger  is  brou 
ground  and  fastened.  The  feed  wires  are  fastei 
binding  posts  in  the  upper  member  of  the  hanger  anc 
leads  extend  from  the  lamp  to  binding  posts  in  the 
member  of  the  hanger.  When  the  lamp  is  in  its 
position  the  two  members  of  the  hanger  are  elect 
and  mechanically  in  contact,  the  weight  of  the  lanif 
ing  the  electrical  connection  secure.  A  short,  ligl 
on  the  lamp  cord  with  an  instant  release  suffices  I 
connect  the  two  members,  and  the  lamp  and  the 
member  descend.  As  the  cord  passes  around  two  ] 
and  the  two  portions  of  the  cord  between  the  pulley 
of  necessity  be  parallel  and  in  the  same  plane  wli 
lamp    is   suspended    freely,   the    two   members  are  b 


Arc-Lamp    Hanger 


the 
ition 


together  with  a  snap  without  possibility  of  reversi 
polarity  of  the  lamp  circuit.  When  the  lamp  is  in  p 
all  weight  is  taken  from  the  cord  by  the  hanger  itsi 
when  the  lamp  is  released  in  lowering  the  weight  i;  a^^*" 
up  by  the  cord  and  all  electrical  connection  is  brokei  The 
working  parts  of  the  hanger  are  inclosed  in  a  metal  ising 
so  as  to  protect  them  from  the  weather.  The  lowei  nem- 
ber  is  attached  to  the  lamp  by  a  universal  joint,  per  ttm? 
the  lamp  to  swing  freely,  and  the  hanger  is  provided  itn  3 
top  bale  suitable  for  attachment  to  any  horizont:  sup- 
port. The  hanger  possesses  the  advantage  commor  0  ail 
automatic  devices  of  this  type  of  permitting  the  I.,ip  '" 
be  trimmed  from  the  street  without  danger  of  shock 
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CRUDE-OIL  ENGINE. 

I  i:ent  test  of  an  Atlas  crude-oil  engine,  made  by  the 
js  ngine  Works,  Indianapolis,  Ind.,  which  was  carried 
b  Mr.  C.  E.  Sargent,  of  Chicago,  gave  the  low  con- 
ipiin  of  less  than  10  gal.  of  crude  oil  per  100  kw-hours 
r  :vide  range  of  loads.  The  variation  in  speed  between 
lijtest  load  and  25  per  cent  load  did  not  exceed  2  per 
t,  id  the  speed  during  the  test  was  uniform  for  any 
sUt  load.  Mr.  Sargent  reported  that  the  governor 
we  a  regulation  not  surpassed  by  the  best  Corliss  en- 

■  engine  was  tested  direct-coupled  to   a   175-kw 

It  generator,  the  speed  being  175  r.p.ni. 

IS  engine  is  of  the   Diesel   type.     There   is  no 

110:  c  mixture,  the  crude  oil  being  sprayed  into  air  com- 

t«   in    the    cylinder,    its    combustion    being    gradual. 

1.1  ignition  system,  the  temperature  due  to  the 
.  of  the  air  in  the  cylinder  being  sufficient  to 
...  .AC  crude  oil.  The  pressure  and  temperature  in 
c;  nder  do  not  rise  appreciably  above  those  due  to 
compression  of  the  air  on  the  compression  stroke.  The 
(nl;  is  consequently  taken  on  and  relieved  gradually, 
I  ei  ine  thus  operating  without  shock.  As  crude  oil 
I  b<nirchased  as  low  as  2  cents  per  gallon,  the  economy 
theesults  found  bv  Mr.  Sargent  is  evident. 


NEW  WATT-HOUR  METERS. 


'herhomson  watt-hour  meters  having  the  trade  designa- 
I  "vpe  l-io,"  which  have  recently  been  developed  by 
G^ral  Electric  Company,  are  designed  for  5-amp  and 
»ni)  ioo-i20-volt,  two-wire,  and  200-240-volt,  two-wire 
I  th-c-wire,  40-cycle,  50-cycle,  6o-cycle,  125 -cycle  and 
-c\>-  circuits. 
'hei  mechanical   and   electrical    design    represents    the 


the  meter  element  from  any  stray  fields  liable  to  be  encoun- 
tered in  ordinary  practice. 

The  rotating  element  consists  of  a  small  aluminum  disk 
mounted  on  a  bronze  shaft.  The  lower  end  of  the  shaft 
carries  a  removable  steel  pivot,  while  the  upper  end  has  a 
worm  for  transmitting  the  motion  of  the  disk  to  the  regis- 
tering mechanism.  The  upper  and  lower  bearings  are  car- 
ried on  an  aluminum  frame  casting,  which  also  supports  the 
magnet  and  registering  mechanism,  thereby  insuring  perma- 
nent alignment.  The  upper  bearing  consists  of  a  steel  pin 
fastened  to  a  removable  brass  plug  and  extending  down 
into  the  rotor  shaft,  which  is  drilled  to  receive  the  same. 
The  lower  bearing  is  a  selected  Oriental  sapphire  mounted 
in  the  top  of  a  threaded  brass  screw  and  resting  on  a 
spring.  A  brass  collar  at  the  top  of  the  jewel  screw  pre- 
vents the  pivot  from  jumping  oft'  the  jewel  surface  and 
riding  on  the  top  edge  of  the  jewel  screw,  in  case  of  ex- 
treme short-circuits  or  other  violent  disturbance.  The 
pivot,  which  is  made  of  highest-grade  piano  steel,  hardened 
and  polished,  is  screwed  into  the  lower  end  of  the  shaft 
so  as  to  permit  of  its  being  readily  replaced  if  necessary. 

The  register  is  of  the  three-dial  type,  reading  directly  in 
kw-hours,  no  multiplying  constant  being  necessary.  One 
complete  revolution  of  the  most  rapidly  moving  pointer 
registers  10  kw-hours;  therefore,  1000  kw-hours  must  be 
registered  before  the  dials  repeat.  The  dial  face  is  of 
white  porcelain  having  a  dull  finish.  The  registering 
mechanism  is  of  such  construction  that  it  may  be  removed 
for  resetting  the  dials,  repairing  the  meter,  etc.,  and  be 
replaced  without  disturbing  the  mesh  of  the  train  of  gears. 

The  permanent  magnet  controlling  the  full-load  speed 
of  the  rotating  element  is  of  semi-circular  form  and  com- 
pletely surrounds  the  register.  The  magnet  is  made  of  the 
very  best  magnet  steel  properly  aged  and  hardened  to  in- 
sure permanency.  It  is  so  assembled  on  the  frame  that 
the  opening  between  the  poles  is  brought  close  to  the  upper 
surface  of  the  aluminum  disk.    The  arrangements  provided 


Watt- Hour    Meters. 


"if      *'*8e  of  the. meter  art,  the  former  insuring  for   regulating  the   full-load   and   light-load   speeds   afford 

S^'.  ^"*1   compact    and    rugged    construction,    the  great    refinement    in    adjustment.      Creeping    on    potential 

tap         "S  great  accuracy  of  measurement  under  the  alone   is  entirely   prevented.     The   meters   are   lagged   by 

Una  '  '^^''''^"'^.y'  wave- form  and  temperature  variations  means  of  a  copper  punching,  which  acts  as  a  short-circuited 

occurrmg  on  lighting  circuits,  and  also  shielding  secondary  for  the  flux  of  the  potential  coils,  and  therefore 


764 


ELECTRICAL     WORLD 


Vol.  58, 


the  meters  will  give  satisfactory  results  in  the  measurement 
of  inductive  as  well  as  non-inductive  loads. 

The  terminals  comprise  four  brass  binding  posts  located 
in  a  separate  compartment  made  of  molded  insulating  com- 
pound and  fastened  to  a  projecting  part  of  the  meter  base. 
The  terminals  can  be  separately  sealed  and  the  method 
employed  for  fastening  the  meter  to  the  wall  effectually 
prevents  it  being  removed  for  the  purpose  of  tampering. 

For  convenience  in  testing  prior  to  installation,  a  testing 
loop  is  brought  out  through  the  frame  just  below  the  mag- 
net. Any  number  of  meters  may  be  tested  in  series,  with- 
out recording  the  losses  in  the  potential  circuits,  by  con- 
necting the  potential  coil  of  each  meter  to  the  source  of 
potential  at  some  point  before  the  line  wires  enter  the 
meters. 

The  cover  is  drawn  from  zinc  alloy,  the  bottom  being 
threaded  to  fit  in  a  groove  in  the  meter  base,  and  when 
screwed  firmly  into  place  makes  a  perfectly  dustproof  joint. 
Suitable  means  are  provided  for  sealing  the  cover  as  well 
as  terminal  box. 


CONTROLLING  DEVICE  FOR  ELECTRIC  RAILWAY 
STATION. 


The  automatic  exciter  circuit  transfer  switch  (62-amp 
capacity)  shown  in  the  accompanying  illustration  performs 
an  interesting  and  important  duty  for  the  Philadelphia 
Rapid  Transit  Company.  It  is  very  important  that  the 
large  turbo-generator  recently  installed  by  that  company 
shall  be  provided  with  excitation  current  at  all  times  and 
also  that  this  supply  shall  have  a  voltage  above  a  certain 
minimum — about  500  volts.  The  switch  shown  transfers 
the  current  supplied  for  the  excitation  of  the  turbo-gen- 
erator from  the  power-house  supply  to  a  battery  circuit, 
which  transfer  is  automatic  and  does  not  interrupt  the 
operation  of  the  generator  for  an  instant.  Two  "clapper"- 
type  switches  are  used,  one  in  the  power-house  circuit  (550 
volts)  and  one  in  the  battery  circuit.  These  switches  are 
in  the  positive  side  of  the  circuits,  as  the  excitation  circuit 
has   the   negative   grounded. 

The  action  of  transferring  is  secured  bv  means  of  the 


upper  posts.  This  closes  the  "clapper"  switch  in  the  p.-er 
house  supply  circuit,  exciting  the  turbo-generator  dictl) 
from  this  circuit.  If  because  of  a  heavy  load  outs::  01 
for  some  other  reason  this  voltage  should  drop  to  nrfr 
determined  low  value,  or  the  circuit  be  opened,  the 
relay  will  drop,  causing  the  lower  disk  to  conip' 
circuit  to  the  second  "clapper"  switch.  This  thru, 
batteries  in  the  generator  excitation  circuit  and  ill 
continuous  operation.  When  the  voltage  of  the  n 
house  circuit  returns  to  normal  the  solenoid  will  be|| 
energized  so  as  to  raise  the  plunger,  drop  out  the  b^| 
and  close  the  "clapper"  switch  in  the  power-house 
circuit.  The  batteries  are  therefore  in  use  usually  fqj 
short  periods.  This  transfer  switch  was  designe" 
manufactured  by  the  Cutler-Hammer  Manufacturing 
pany,  of  Milwaukee. 


i 
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INDUCTION  MOTOR-STARTING  SWITCH 


The  Allen-Bradley  Company,  of  Milwaukee,  W 
placed  upon  the  market  a  new  switch  for  starting  ,s< 
cage  induction  motors,  shown  in  the  accompanying  1 
tions.  It  is  a  drum-type  oil-immersed  switch,  provid 
a  no-voltage  release,  which  returns  it  to  the  off  ] 
when  the  current  in  the  supply  circuit  is  shut  off. 
switches  are  particularly  adapted  for  use  in  intla 
places,  such  as  planing  mills,  textile  mills  and  gr. 
vators,  and  also  where  inexperienced  help  is  used  ai 
be  protected  from  coming  in  contact  with  live  part' 

The  motor  is  started  by  bringing  the  handle  to  th 
ing  position  and  holding  it  there  until  the  motor  1 
speed  and  then  throwing  it  around  to  the  running  ] 
Both  the  "starting"  and  "running"  positions  are 
marked  on  the  cast-iron  top  of  the  drum.  It  is  im 
to  throw  the  starting  handle  into  the  running 
without  passing  through  the  starting  point  and,  furtl 
it  is  impossible  to  leave  the  handle  in  the  starting 
as  a  powerful  coil  spring  will  return  it  to  the  off 


atlc    Transfer    Switch. 


Figs.    1 


Itch    for    Induction 


voltage  relay  at  the  right.  The  silver-plated  copper  disks  as  soon  as  it  is  released  by  the  operator's  hand,  he  ""■ 
mounted  on  the  extension  of  the  solenoid  plunger  make  ning  fuses  are  not  in  circuit  when  the  switch  is  in  le  start- 
contacts  with  two  pairs  of  copper  posts.  When  the  power-  ing  position  and  therefore  they  are  not  called  upo  to  carf/ 
house  supply  voltage  is  normal,  or  550,  the  voltage  relay  the  excessive  starting  current  and  mav  be  of  sue  capacity 
solenoid  is  energized  and  the  upper  copper  disk  bridges  the  that  thev  will  offer  real  protection  to  the  motor  i  ler  ?""• 
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ning  conditions.  The  switch  is  held  in  the  running  position 
by  a  catch,  which  is  released  when  the  current  in  the  supply 
circuit  is  shut  off.  It  may  also  be  released  from  the  run- 
ning position  by  hand.  A  roller  and  star  wheel  are  pro- 
vided to  insure  a  quick,  positive  "make  and  break." 
For  motors  of  3  hp  and  below  this  switch  is  used  alone, 


Fig.   3 — Starting   Switch   for    Induction    Motor. 

:  tor  motors  above  5  hp  it  is  used  in  connection  with  a 
stance  which  is  of  the  carbon-compression  type  and  is 
it-signed  that  when  the  switch  is  thrown  into  the  starting 
[ion  the  elongation  of  the  resistor  columns,  due  to  heat 
ansion,  is  retarded  in  such  a  manner  as  gradually  to 
press  them,  which  results  in  reducing  automatically 
r  resistance  until  the  motor  starts.  After  the  motor  has 
ched  its  normal  speed  the  switch  is  thrown  into  the  run- 
;  position. 

hese  rheostatic  starters  require  in  their  operation  about 

jier  cent  more  power  from  the  line  than  is  demanded  by 

auto  starter,  but  the  actual  current  supply  to  the  motor 

'1  greater  and  sometimes  less,  because  the  starter  auto- 

■:caliy  prevents  more  current  from  flowing  than  is  abso- 

y  necessary  to  start  the  load,  even  though  the  load  may 

■    at  ditiferent  starting  periods.     As  the  wattless  com- 

■nt  of  the  line  current  is  less  with  the  rheostatic  starter 

'   disturbance  to  the  line  voltage  is  no  greater  than  with 

iie  auto  starter.     It  will  be  noted  also  that  the  running 

fuses  are  protected  during  the  acceleration  of  the  motor, 

so  the  greater  line  current  is  seldom  an  objection. 


AUTOMATIC    PRESSURE    CUT-OFF    FOR    ENGINES 
AND  MOTORS. 


■>  weight-operated,  valve-closing  device,  designed  to  be 
I'cd  by  undue  rise  of  pressure,  is  shown  in  the  accom- 
^vmg  sectional  sketch  of  the  safety  stop  made  by  the 
American  Safety  Equipment  Company,  1002  Marquette 
Building,  Chicago.  The  device  illustrated  is  for  applica- 
lion  to  a  steam-driven  compressor  or  pump.  A  tap  from 
he  compressor  line  is  brought  to  the  small  piston  chamber, 
notion  of  the  piston  being  resisted  by  an  adjustable  spring. 
^\hen  the  pressure  reaches  the  critical  point  for  which  the 
spring  is  set  the  piston  trips  the  trigger,  releasing  the 
kveight,  the  force  of  which  in  falling  is  transmitted  through 
»  cord  to  a  pulley  wheel  on  the  valve  admitting  steam  to 
phe  prime  mover.  At  the  same  time  as  the  weight  falls  in 
ts  closed  tube  air  is  compressed  ahead  of  it,  the  escape  of 
*hich  through  a  whistle  gives  a  sharp,  audible  alarm  of  the 
.operation  of  the  safety  stop.  As  will  be  evident  to  any 
engineer,  the  device  shown  is  susceptible  of  a  number  of 
applications  for  closing  steam,  water  and  other  pressure 
alves  to  guard  against  critical  rise  in  pressure.  The  stop 
s  also  made  in  the  form  of  a  centrifugal  device  designed 


to  prevent  ovcrspeeding  of  flywheels,  the  trip  being  so 
arranged  that  an  excess  of  only  a  few  revolutions  per 
minute  will  release  the  weight,  closing  the  engine  throttle. 
A  similar  safety  stop  for  electric  motor-driven  pumps  is 
also  made  by  the  same  company,  the  pressure-piston  ele- 


Automatlc  Pressure  Cut-off  for  Steam- Driven  Pump. 

ment  releasing  a  spring-actuated  double-pole  switch,  open- 
ing the  motor  circuit  in  case  the  pressure  on  the  pump  it 
is  driving  goes  above  a  predetermined  value. 


MOTOR-DRIVEN  GRAIN  MILL. 

The  accompanying  illustration  of  an  electrically  driven 
Kelly  duplex  mill  is  an  example  of  the  advantages  of  elec- 
tric drive  and  of  another  factor  in  building  up  the  day  load. 
The  mill,  which  is  the  product  of  the  Duplex  Mill  &  Manu- 
facturing Company,  of  Springfield,  Ohio,  will  grind  any 
kind  of  grain,  cottonseed,  corn  cobs  and  shucks  and  pro- 
duce a  grist  of  any  desired  quality,  coarse,  medium  or  fine. 
The  grinding  surface  is  just  double  that  of  the  ordinary 
mill,  owing  to  a  double  set  of  grinders  or  burrs,  for  which 
reason  it  is  called  the  "Duplex." 

A  device  is  provided  to  permit  regulating  the  feeding  of 
small  grain  from  the  base  popper  into  the  crushers.  The 
application   of  electric   drive   insures  a   maximum   capacity 


Motor-Driven   Grain    Mill. 


for  grinding  with  the  least  operating  expense.  This  mill  is 
driven  by  a  /jA-hp  alternating-current  induction  motor 
manufactured  by  the  VVestinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa. 
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NEW  BELL-RINGER. 


Rule  30-C  of  the  National  Electrical  Code  requires  that 
air-cooled  transformers  used  inside  of  building  shall  be 
mounted  i  ft.  from  combustible  material  or  on  a  slab  of 
non-combustible,    non-absorptive    insulating    material.      To 


Bell-Ringer    Mounted    on    Enameled    Slate    Slab. 

meet  the  above  requirement  the  Packard  Electric  Company, 
of  Warren,  Ohio,  has  brought  out  a  new  bell-ringer 
mounted  on  a  neat  enameled  slate  slab  all  ready  to  install. 
The  core  loss  of  this  instrument  is  about  J^  watt  and  it  will 
stand  a  continuous  short-circuit  without  damage  to  either 
the  transformer  or  the  bell  wiring.  Two  secondary  voltages 
of  6  and  8  are  furnished.  Primary  leads  are  of  heavily 
insulr.ted  cable  and  the  core  and  coils  are  vacuum-treated 
with  a  waterproof  insulating  compound.  The  case  is  of 
cast  iron  neatlv  finished  in  black  baked  enamel. 


The  weight  of  the  storage  battery  is  but  275  lb.  and  the 
total  weight  of  the  car  is  but  475  lb.  The  wheels  are  of 
the  motorcycle  type,  with  28-in.  x  234-in.  pneumatic  tires, 
and  as  each  wheel  carries  so  little  weight  tire  troubles  are 
not  apprehended. 

The  electric  motor  is  of  a  special  design  and  is  set  into 
the  seat  of  the  car,  connecting  with  a  countershaft  by  a 
Morse  silent  chain.  The  controller  is  operated  by  a  small 
lever  placed  under  the  steering  wheel,  and  the  car  is  re- 
versed by  using  the  same  lever.  The  frame  of  the  motor 
is  of  steel  with  laminated  poles  attached  thereto.  The 
commutator  is  extra  large  and  affords  contact  surface  for 
imported  French  carbon  brushes.  The  motor  is  sectionally 
series  wound,  permitting  of  the  use  of  a  non-resistance 
three-speed  controller  of  simple  type.  The  motor  bearings 
are  of  the  ring  self-oiling  type.  The  body  of  the  car  is  of 
rigid  construction,  with  a  low  center  of  gravity,  and  the 
whole  vehicle  requires  little  power  to  operate  it.  As  shown 
by  the  illustration,  the  car  bears  a  strong  resemblance  to  a 
gasoline  machine. 

It  may  be  of  interest  to  add  that  the  machine  is  very 
moderate  in  cost,  the  selling  price  being  but  $350. 


ELECTRIC  RUNABOUT. 


A  small  electric  automobile  of  a  new  type  is  made  by  the 
Storage  Battery  Power  Company,  of  301  North  Peoria 
Street,  Chicago,  and  is  illustrated  herewith.  It  is  called  the 
"Electra"  automobile  and  is  the  invention  of  Mr.  J.  E. 
Haschke,  who  has  had  many  years'  experience  in  storage- 
battery  work.  Onl)'  twelve  cells  of  battery  are  used  and 
they  are  mounted  in  specially  made  glass  jars  resting  on 
sealed  rubber  hose,  creating  a  pneumatic  cushion.  The  jars 
are  divided  into  two  trays  and  are  set  into  the  front  bonnet 
of  the  car. 

Each  battery  has  a  storage  rating  of  125  amp-hours 
and  is  capable  of  a  discharge  of  25  amp  for  five  hours,  or 
15  amp  for  eight  hours.    At  the  former  rate  the  vehicle  is 


NEW     HIGH-TENSION    DISCONNECTING    SWITCH. 

Engineers  and  central-station  managers  are  beginning  to 
realize  the  desirability  of  so  arranging  their  high-tension 
circuits  and  feeders  that  any  particular  district  or  group 
can  readily  besectionalized.  The  early  designs  of  discon- 
necting switches  were  as  a  rule  laid  out  along  the  lines  of 
low-tension  knife  switches,  and  to  meet  specifically  the 
actual  conditions  applying  the  Delta-Star  Electric  Com- 
pany, Chicago,  has  designed  a  special  type  of  disconnect- 
ing switch,  in  which  the  mechanical  weaknesses  of  the  older 
types  have  been  eliminated,  an  example  of  this  new  switch 
being  shown  in  the  accompanying  illustration. 

In  addition  to  the  use  of  lock  washers  and  nuts  at  the 
contact  surfaces,  the  porcelain  insulators  are  also  provided 
with  locking  points,  which  in  connection  with  the  support- 
ing base  form  a  locking  seat  or  key,  which  absolutely  pre- 
vents loosening  up  or  turning  of  the  insulators  in  the  base 
The  current-conducting  parts  are  also  supported  by  a  lock- 
ing key  or  stud,  which  is  then  cemented  into  the  porcelair 
pillars,  the  interior  of  which  has  deep  recesses,  into  whici 
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Electric    Runabout. 

said  to  be  capable  of  attaining  a  speed  of  20  miles  an  hour 
for  the  five  hours,  while  in  the  latter  case  it  can  run  at  the 
rate  of  12  miles  an  hour  for  over  eight  hours.  Where 
little  use  is  required  the  vehicle  can  be  employed  for  travel- 
ing 6  miles  a  day  for  eighteen  days  on  a  single  charge  of 
the  battery. 


High-Tenslon    Switch. 

the  cement  freely  flows  and  hardens.  The  net  result  is 
robust  construction  which  can  be  subjected  to  the  roughe; 
handling  without  loosening  of  any  part.  The  design  i 
made  in  sizes  intended  for  carrying  currents  up  to  2000  am^ 
and  in  all  standard  potentials  up  to  and  including  44,00 
volts. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

'•"^HEKK  has  been  no  pronounced  change  in  business  con- 
ditions during  the  week,  and  advancement  continues  on 
the  conservative  scale  of  the  past  few  weeks.     Opera- 
ti<s  at  the   majority   of   steel   mills   are   as   extensive   as   in 
A'USt,  and  September  tonnages  are  expected  to  be  as  large 
•''e  preceding  month."   At  the  same  time,  a  fair  percentage 
utput  of  the  various  mills  has  been  contracted  for  at 
prices.    There  are  indications  of  cuts  in  steel  products, 
with   rumors   of   wa,E;e   reductions   at   the   mills   unless 
expansion  takes  place  before  the  end  of  the  year.   Some 
.  ment  was  made  this  week  in  the  pig-iron  market.     A 
m..>.r  of  contracts   for   fair  tonnages  have  been  let.  and  in- 
qiies  are  reported  in  increasing  volume.     Equipment  orders, 
■"■   are  still  scarce,  and  there  are  few  new  specifications 
road    equipment.      Crop    news    is    very    encouraging 
ut  the  country.     Warm  weather  has  prevailed  in  the 
■ving  states,  and  conditions  have  been  very   favorable 
■tton   belt,   while   hea\'y   rains   in   some   sections   have 
d  the  prospects  for  winter  grains.     Favorable  news  of 
in    the    French    and    German    negotiations    on    the 
situation    has    been    offset    by    general    strikes    and 
in  of  martial  law  in  Spain,  accompanied  by  labor  dis- 
in   .-Vustria.     President   Taft's   address   on   trust   ques- 
Detroit,  on  Monday,  indicates  further  activity  against 
>o   corporations   unless    they   voluntarily    reorganize    in 
•ce   with   the   rulings   of   the    Sherman   law.     On   this 
together   with   the   disturbing   influence   of   the   next 
uial  election,  it  is  more  than  likely  that  progress  will 
•.   but   slowly   during  the    rest   of   the   year.      Business 

;   for  the  week  ended   Sept.    14,   as  reported  by   Brid- 

slrt  s,  were  219,  as  compared  with  194  last  week,  210  in  the 
coesponding  week  in  1910,  198  in  1909,  266  in  1908  and  179  in 


The  Copper  Market. 

t^ETTLED  conditions  abroad  have  narrowed  the  opera- 
tions in  the  copper  market,  and  buying  at  present  is  on 
a  ver)'  limited  scale.  With  the  slackening  in  foreign 
He^nd,  prices  have  also  declined,  and  while  the  leading  pro- 
and  agencies  continue  to  quote  electrolytic  at  I2j4 
few  sales  of  small  lots  have  been  reported  as  low  as 
nts.  Standard  copper  in  Xew  York  has  been  quiet, 
'.  changes,  but  there  has  been  a  mild  activity  in  London, 
Inclines  of  8s  9d  on  spot  and  lis  3d  on  futures  were 
uring  the   week.     Prices   of   electrolytic   abroad   have 

Settling 

■  d  Copper.  Bid.  Asked.  Price. 
11.93              12.05 

'  11.95  12.05  12.00 

11.95  12.05  12.00 

'   11.95  12.00  12.00 

11.95  12.05  12.00 

ndon  market,  Sept.   19,  was  as  follows: 

£      s        d  £      s        d 

copper,  spot 55       2       6  55       1       3 

copper,  futures 55     16       3  55     16       3 

'-   fluctuations   for   this    year: 

Highest.  Lowest. 

■     12.3Sc  n.STAc 

»!»> £57     10       0  £53       7       6 

£      s        d  £      s        d 

.  'utores 58       2       6  54       0      0 

•■]   '^"xtti 61     10       0  57       5       0 

p^   shaded  slightly,  and  such  sales  as  have  been  made  have 

»e   on  a  basis  of  £57  to  £57  5s  delivered  on  the  other  side. 

Anad  been  expected,  the  fortnightly  statistics  of  the  visible 

sU'Iy  of  copper  abroad  showed  an  increase  in  stocks,  which 

•n  le  first  two  weeks  of  September  amounted  to  2.854,000  lb. 

n(>iew   of   the   decreasing    volume    of    inquiries    from    both 

cestic  and  foreign  consumers  and  continuation  of  the  high 

^.of  production,  it  is  likely  that  the  September  report  of  the 

<Ter    Producers'    .Association    will    show    increased    stocks. 

■J  a  revival  takes  place  in  general  business  there  will  be  no 

ssity  for  consumers  to  purchase  in  large  amounts,  and  as 

regard  lower  prices  as  inevitable  in  view  of  the  increasing 


accumulations  in  producing  hands,  they  feel  justified  in  buy- 
ing on  a  hand  to  mouth  policy  rather  than  commit  themselves 
at  prevailing  prices  for  future  needs.  There  is  no  question  as 
to  the  inabihty  of  copper  users  to  absorb  the  large  amounts 
of  copper  now  produced  in  this  country,  and  it  is  evident,  from 
present  indications,  that  there  will  be  a  considerable  surplus 
of  the  metal  on  hand  at  the  end  of  the  year.  Export  business 
has  been  light  in  the  present  week,  and,  including  Sept.  19, 
exports  for  the  month  aggregate  14,906  tons.  The  daily  call 
on  the  Metal  Exchange,  Sept.  19,  quoted  copper  as  per  the 
accompanying  table. 

INDOSTRIAL   AMD  COMMEfJCIAL   NOTES. 

Georgia  Railway  &  Power  Company. — An  application  for 
the  incorporation  of  the  Georgia  Railway  &  Power  Company, 
of  Atlanta,  Ga.,  with  an  authorized  capital  stock  of  $27,000,000 
has  been  received  by  the  Secretary  of  State.  This  capital  is  to 
be  divided  into  $15,000,000  common  stock,  $2,000,000  6  per  cent 
cumulative  first  preferred,  without  voting  power,  and  $10,- 
000,000  of  4  per  cent  non-cumulative  second  preferred  stock. 
The  incorporators  are  residents  of  .Atlanta,  Ga.  The  company 
proposes  to  construct  and  build,  purchase,  lease  and  acquire  the 
lines  of  street  and  suburban  railroads  and  their  franchises  in 
a  number  of  cities  and  towns  in  the  neighborhood  of  Atlanta, 
Ga..  and  to  purchase,  construct  or  lease  steam,  hydroelectric 
and  electric  plants.  From  these  provisions  a  number  of 
rumors  have  arisen  regarding  the  possible  connection  of  this 
company  with  the  Georgia  Power  Company,  but  no  confirma- 
tion of  this  was  obtained  at  the  Xew  York  office  of  interests 
allied  with  the  Georgia  Power  Company. 

Westinghouse  Railway  Orders. — Among  recent  orders  for 
electric  railway  equipments  received  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  are  the  follow'ing :  From  the 
Pensacola  (Fla.)  Electric  Company,  four  double-motor  railway 
equipments,  with  control ;  from  the  Muskegon  Traction  Com- 
pan}',  one  quadruple-motor  equipment,  with  control ;  from  the 
Lehigh  Valley  Traction  Company,  twenty  double-motor  equip- 
ments, with  control;  from  the  Reading  (Pa.)  Traction  Com- 
pany, for  six  double-motor  equipments,  with  control ;  from  the 
Columbia  (S.  C.)  Gas  &  Electric  Company,  six  double-motor 
equipments,  with  control;  from  the  Warren  (Pa.)  Street  Rail- 
way Company,  an  order  for  five  double  equipments  of  motors, 
with  control.  Among  other  recent  orders  received  by  the 
Westinghouse  company  is  one  from  Walter  Brothers,  Rio  de 
Janeiro,  Brazil,  for  two  double-motor  railway  equipments,  with 
control.  , 

H.  L.  Doherty  &  Company  Acquire  Southern  Traction. — 
The  Hattiesburg  Traction  Company,  of  Hattiesburg,  Miss., 
has  been  acquired  by  H.  L.  Doherty  &  Company,  who  plan  to 
spend  about  $100,000  in  improving  the  property.  Of  this 
amount,  $50,000  will  be  utilized  for  new  cars,  extensions  to 
the  traction  system,  etc.;  $25,000  will  be  spent  upon  the  elec- 
trical distribution  system,  and  the  remaining  $25,000  will  be 
spent  for  new  gas  mains  and  other  additions  to  the  gas-dis- 
tribution system.  A.  V.  Patterson,  manager  of  the  Meridian 
Light  &  Railway  Company,  of  Meridian,  Miss.,  will  be  the 
representative  of  H.  L.  Doherty  &  Company  at  Hattiesburg 
and  will  be  supervising  manager  of  the  Hattiesburg  Traction 
Company. 

Electric  Bread  Crumber. — Among  motor-driven  appliances 
recently  added  to  the  Broadway  showrooms  of  the  New  York 
Edison  Company  is  a  "Lee  bread  crumber,"  which  is  designed 
and  especially  adapted  for  the  use  of  hotels  and  restaurants. 
The  machine  has  a  double  set  of  knives  which  cut  the  broken 
loaves  of  bread  into  small  pieces  for  passing  through  the 
crumbing  fingers.  These  cut  the  bread  still  further  and  force 
it  against  a  sieve,  through  which  it  passes  in  small  flakes. 
The  capacity  of  the  machine  is  75  to  100  loaves  per  hour.  It  is 
made  by  the  Goodell  Company,  of  Antrim,  N.  H. 

Line-Pole  Cross-Arms  and  Pins. — The  Bureau  of  Manu- 
facturers, \\'ashington,  has  the  names  and  addresses  of  five 
English  firms  which  desire  to  obtain  from  .American  dealers 
prices  of  line-pole  cross-arms,  brackets  and  pins. 
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Niagara  Falls  Plant  of  National  Carbon  Company. — A 
new  carbon  plant  which  the  National  Carbon  Company,  of 
Cleveland,  Ohio,  is  building  at  Niagara  Falls  will  be  ready  for 
occupancy  some  time  in  October.  This  is  the  second  plant 
which  the  National  Carbon  Company  has  built  during  the  past 
year,  the  other  being  at  Toronto.  In  nearly  every  one  of  its 
nine  factories  considerable  improvement  and  expansion  has 
been  made  during  this  year.  The  main  plant  and  general 
offices  of  the  National  Carbon  Company  are  located  at  Cleve- 
land. This  plant  alone  covers  about  thirty  acres  of  ground, 
and  is  engaged  in  the  manufacture  of  a  miscellaneous  line  of 
carbon  products.  The  eight  outside  plants  manufacture  a 
special  line  of  products  for  which  the  locality,  equipment,  and 
organization  are  best  adapted.  The  Cleveland  plant  is  stated  to 
be  by  far  the  largest  industrial  carbon  factory  in  the  world, 
while  the  total  facilities  of  the  nine  branches  make  a  tremen- 
dous organization  for  the  development  and  manufacture  of  a 
complete  line  of  high-class  carbon  products. 

United  Wireless  Telegraph  Company. — At  a  meeting  of 
creditors  called  at  Portland,  Me.,  Sept.  15,  Lewis  Pierce,  referee 
in  bankruptcy,  appointed,  with  the  consent  of  the  creditors, 
Selden  Bacon,  of  New  York;  Philip  G.  Clifford  and  Ex-Judge 
John  H.  Hill,  of  Portland,  trustees  of  the  United  Wireless 
Telegraph  Company.  The  United  Wireless  company  has  passed 
through  a  year  of  extraordinary  vicissitudes  due  to  malfeasance 
of  its  officers  now  in  prison  and  bankruptcy  proceedings  in- 
stituted in  numerous  States.  In  spite  of  these  unfavorable 
conditions  the  commercial  department  of  the  company  has  not 
abated  its  activities,  and  now  is  operating  under  contract  four 
hundred  and  fifty-three  steamship  stations.  It  is  stated  that 
under  the  trusteeship  the  company  will  be  thoroughly  reorgan- 
ized along  business  lines  and  established  on  a  firm  basis  for 
continuing  the  manufacture  of  wireless  apparatus  and  the  equip- 
ment and  operation  of  wireless  stations. 

Changes  in  Directorate  of  Michigan  Companies. — In  keep- 
ing with  a  provision  of  an  agreement  between  the  bondholders' 
committee  of  the  Michigan-Lake  Superior  Power  Company  and 
the  Lawe  Superior  Corporation,  members  in  the  boards  of  tlie 
Michigan-Lake  Superior  Power  Company  and  the  St.  ]\Iary's 
Falls  Power  Company,  representing  the  Lake  Superior  Cor- 
poration, resigned  at  the  recent  meeting,  and  the  following 
were  elected  to  replace  them  :  John  Pitcairn.  Percy  M.  Chand- 
ler, S.  F.  Houston,  A.  J.  Hemphill,  Clarence  M.  Brown,  J.  New- 
lin  Brown  and  Thomas  L.  Gibson.  These  officers  were 
elected  for  the  two  companies :  President,  C.  M.  Brown ; 
vice-president,  S.  F.  Houston ;  secretary  and  treasurer,  P.  M. 
Chandler. 

New  Lynn  G.  E.  Factory. — The  General  Electric  Com- 
pany has  added  another  factory,  No.  41,  to  its  plant  at  Lynn, 
Mass.  The  new  building  is  a  long  brick  structure  of  the 
company's  standard  type,  the  frame  being  of  steel  and  the 
outer  walls  of  brick,  paneled  between  buttresses.  The  di- 
mensions of  the  new  shop  are  360  ft.  in  length  by  no  ft.  in 
width  on  the  first  floor,  with  a  second  floor  360  ft.  long  and 
but  ?o  ft.  wide,  the  first  floor  winging  out  below.  The  new 
building  adds  over  i^i  acres  to  the  floor  space  of  the  plant. 

Will  Improve  Traction  System. — About  $3,000,000  will  be 
spent  next  year  by  the  Pittsburgh  Railways  Company,  a  sub- 
sidiary of  the  Philadelphia  Company,  on  improvements  and  ex- 
tensions of  its  traction  properties  in  Pittsburgh.  Of  this 
amount,  $1,500,000  will  be  expended  upon  some  20  miles  of  new 
track,  $676,000  will  be  spent  for  bridges  and  betterments  and 
$425,000  for  machinery.  About  $600,000  will  be  used  in  con- 
nection with  grading  in  one  of  the  sections  of  the  city,  the 
total  cost  of  the  work  being  borne  in  part  by  the  city. 

Sale  of  Hudson  Power  Companies  Confirmed. — In  the 
United  States  Court  at  Norwich,  N.  Y.,  on  Tuesday  of  this 
week.  Judge  Ray  confirmed  the  sale  of  the  Hudson  River 
Electric  Power  Company,  including  the  Madison  County  Gas 
&  Electric  Company,  recently  mentioned  in  these  columns,  and 
directed  the  filing  of  the  order  on  Sept.  21.  Objection  to  the 
sale  was  made  by  the  National  Contracting  Company,  but  the 
court  stated  that  the  claims  of  the  company  would  be  protected 
under  the  sale  in  case  its  lien  is  sustained. 

Los  Angeles  Aqueduct  Electric  Plant. — The  Board  of 
Public  Works  of  Los  -Xnseles.  Cal..  has  asked  for  bids  for 
machinery  for  the  municipal  aqueduct  power  plant,  which  will 
be  received  to  Oct.  23.  The  machinery  includes  water- 
wheel  and  electrical  generating  equipment,  the  total  cost  being 
estimated  at  $1,000,000. 


Financial. 


The  Week  in  Wall  Street. 

SHARP  selling  at  the  opening  on  Monday  resulted  in 
pressing  the  stock  market  to  the  level  at  the  close  of 
preceding  week,  followed  by  general  recovery  in  the  1 
tradirig.  Throughout  the  greater  part  of  the  day  the  Street 
disturbed  by  conditions  on  foreign  exchanges  due  to  the  stra 
relations  between  France  and  Germany,  and  in  the  after: 
interest  centered  in  the  remarks  the  President  might  mal 
his  Detroit  address  concerning  trusts.  International  Harw 
declined  3>4  points  as  a  result  of  fresh  interest  in  possible 
lations  of  the  Sherman  law.  Selling  orders  from  abroail 
duced  prices  at  the  opening  on  Tuesday,  and  declines  were 
istered  in  many  active  issues.  The  tone  of  the  market  lu-c 
somewhat  firmer  later  in  the  day,  but  trading  was  in  lim 
volume,  and  many  of  the  active  stocks  were  not  traded.  Uii 
States  Steel  figured  prominently,  and  transactions  in  this  i 
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were  in  large  volume,  resulting  in  reduction  of  its  price  ti 
lowest  in  over  a  year.     The   statement   of  the   President 
pressing  his  belief  in  a  strict  interpretation  of  the  restric 
imposed  by  the  Sherman  law  was  regarded  as  a  warning  ag 
unlimited  competition,  and  led  to  discussion  of  the  likeH 
of  a  federal  suit  against  the  Steel  Corporation.     Indn: 
conditions  abroad  and  increase  in  the  discount  rate  of  the 
perial  Bank  of  Germany   from  4  per  cent  to  5  per  cent 
bearish  influences  during  the  day.     Further  declines  took 
in  the  early  trading  on  Wednesday,  with  numerous  lossi 
from  I  to  2  points,  followed  by  irregular  recovery.    The  si 
centered  on  Steel  shares  again,  based  upon  a  rumor  of 
cutting  at  its  mills.    Decline  of  the  cotton  market  to  the  li 
level  since  1909  was  an  incident  of  the  day.     Large  adv 
to    German    borrower's,     at     rates    about    lYi    per   cent   ; 
those  prevailing  for  local  accommodation,  were  made  by 
York  banks   on   Wednesday.     Local   demand   upon  the  n 
market   was   light,   and   rates   September  20   were   as   fo! 
Call,  2^@2i4  per  cent;  ninety  days,   T,y2@-3Vi  per  cent, 
quotations  in  the  table  are  those  at  the  close  Sept.  19. 


Financial  Notes. 
Central  Maine  Power  Company. — New  York  and  Bi  ;on 
banking  houses  are  offering  $500,000  first  mortgage  5  per  ^'" 
gold  bonds  of  the  Central  Maine  Power  Company,  which  ur- 
ates and  controls  the  commercial  electric  lighting  and  1  ver 
business  without  competition  in  practically  all  of  the  impt  a"' 
cities  and  towns  in  the  Kennebec  Valley.  The  bonds  are  ted 
Nov.  I,  1909,  and  are  due  Nov.  i.  1039,  being  callable  aftei.OKj 
for  the  sinking  fund  only  at  105  and  interest.  The  C'Jral 
Maine  Power  Company,  which  was  formerly  the  Messalo  kee 
Electric  Company,  incorporated  unlet  the  laws  of  the  St;   01 
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Maine,  is  a  consolidation  of  the  various  water-power  and  elec- 
tric-lighting companies  on  the  Kennebec,  Scbasticook  and 
Mcssalonskee  rivers,  and  in  addition  to  its  acquisition  of  the 
entire  property,  rights  and  francliises  of  some  nine  companies 
in  this  section,  it  owns  all  of  the  stock  of  the  Waterville  & 
Oakland  Street  Railway  Company  and  the  Union  Gas  &  Elec- 
tric Company,  of  Waterville,  and  practically  the  entire  capital 
stock  of  the  Solon  Electric  Company  and  Clinton  Electric  Com- 
pany, of  Clinton,  Me.  The  authorized  common  stock  of  the 
company  is  $2,500,000,  all  of  which  is  issued,  in  addition  to 
wh'cii  there  is  authorized  $750,000  preferred  6  per  cent  cumu- 
lacivc  stock,  of  which  $721,500  has  been  issued.  The  total 
funded  debt  of  the  company  is  $2,451,500,  made  up  of  $1,- 
;i4,0ix)  first  mortgage  5  per  cent  bonds  of  an  authorized  issue 
of  $5,000,000,  and  $737,500  -in  bonds  of  subsidiary  companies. 
The  greater  part  of  its  electrical  energy  is  generated  from 
hydroelectric  developments  on  the  rivers  mentioned  above,  the 
present  hydroelectric  development  permitting  the  production 
of  9000  hp.  Additional  capacity  is  provided  by  reserve  steam 
stations  of  5000  hp,  including  the  new  steam  station  of  4000  hp 
located  at  Farmingdale,  which  will  shortly  be  placed  in  opera- 
tion. This  station  is  designed  to  permit  of  an  ultimate  capacity 
of  14,000  hp.  In  addition  to  its  electric  properties,  the  com- 
pany also  does  a  gas  business  in  several  towns  in  the  State 
of  Maine.  Its  franchises  are  liberal  in  their  terms,  are  free 
from  burdensome  restrictions  and  are  without  time  limit.  It 
is  estimated  from  the  figures  of  the  several  properties  for 
the  year  ended  June  30,  191 1,  that  the  earnings  of  the  con- 
solidated company  for  the  calendar  year  of  1912  will  be  approx- 
imately as  follows:  Gross  earnings,  $510,000;  operating  ex- 
penses and  taxes,  $250,000,  leaving  net  earnings  of  $260,000. 
Bonti  interest  is  placed  at  $129,600,  leaving  a  balance  of 
S13U.400. 

Edison  Electric  Illuminating  Company  of  Boston. — The 
snniial  report  of  the  Edisou  Electric  Illuminating  Company 
of  Boston  for  the  year  ended  June  30,  1911,  has  just  been 
issued  and  show's  gross  earnings  of  $5,257,913,  as  compared 
with  $4,700,456  in  1910.  Expenses  were  $2,796,803,  as  against 
$2,688,720  the  previous  year,  and  the  net  income  was  $2,461,110, 
as  compared  with  $2,020,736  for  the  fiscal  year  ended  June  30, 
1910.  Fixed  charges  were  $189,993,  as  compared  with  $253,288 
the  previous  year,  leaving  a  balance  of  $2,271,117,  as  against 
S1.848.650  for  1910.  Dividends  amounted  to  $1,867,035,  as 
compared  with  $1,555,596  the  previous  year,  leaving  a  surplus 
of  $404,082,  a  substantial  increase  as  compared  with  $293,054 
in  the  year  preceding.  During  the  past  fiscal  year  the  com- 
pany sold  88,402.126  kw-hours  of  energy,  of  which  66,933,508 
kw-hours  were  for  light  and  power  purposes,  11,636,669  kw- 
hours  were  for  street  lighting,  7,177,552  kw-hours  for  street 
railways  and  2,654,987  kw-hours  sold  to  other  companies. 
During  the  year  the  company  used  124,724  tons  of  soft  coal,  as 
compared  with  111,136  tons  in  1910,  and  the  average  number  of 
employees  for  the  year  was  1 188.  The  plant  account  of  the 
company  as  of  June  30  totaled  $27,226,003,  made  up  as  fol- 
lows: Land,  $1,560,965;  buildings,  $4,278,148;  steam  plant, 
$4,144,470;  electric  plant,  $4,713,504;  overhead  lines,  $3,767,389; 
underground  lines,  $6,904,616;  transformers,  $483,259;  meters, 
S985.041 ;  arc  lamps,  $388,612.  It  is  stated  in  the  report  that 
on  June  30  last  there  were  3630  stockholders  in  the  company, 
of  whom  3070.  or  84  per  cent,  are  residents  of  Massachusetts. 
The  business  of  the  cotnpany  for  the  month  of  .August  has 
shown  improvement  over  the  corresponding  month   last   year. 

Chicago  &  Milwaukee  Electric  Reorganization. — Full  de- 
tails of  tlic  plan  for  reorganization  of  the  Chicago  &  Milwaukee 
Electric  Railroad  Company  have  been  arranged,  and  have 
been  agreed  to  by  all  of  the  important  interests.  According  to 
a  statement  issued  recently,  a  new-  corporation  will  be  organized 
under  the  laws  of  Illinois  to  acquire  the  properties  of  the  old 
Illinois  and  Wisconsin  companies.  Securities  will  be  issued 
by  the  new  corporation  as  follows :  $4,000,000  first  mortgage  5 
per  cent  bonds ;  $4,000,000  4  per  cent  first  income  bonds ;  $5,- 
000.000  4  per  cent  second  income  bonds,  and  $6,000,000  stock, 
all  of  one  class.  These  new  first  mortgage  bonds  are  to  be  used 
for  retiring  the  $1,000,000  receivers'  certificates,  for  retiring 
the  $1,080,000  underlying  bonds  of  the  Chicago  &  Milwaukee 
Electric  Railroad  Company,  and  for  providing  new  capital. 
The  underlying  first  mortgage  bonds  are  callable  on  any  in- 
terest date  at  105  and  interest.  It  is  further  stated  that  the 
new  first  income  bonds  will  be  given  in  exchange,  dollar  for 
dollar,  for  the  $4,000,000  first  mortgage  5  per  cent  bonds  of 
the  Illinois  Division    (Chicago  &  Milwaukee  Electric  Railroad 


Company).  The  new  second  income  Ijonds  are  to  be  given 
in  exchange  for  $10,000,000  Wisconsin  Division  bonds.  As 
holders  of  the  latter  will  also  receive  the  entire  new  stock 
issue,  they  w^ill  consequently  manage  the  property. 

United  Service  Company  Preferred  Stock. — Scranton 
(Pa.)  bankers  are  offering  $35.ooo  preferred  stock  of  the  United 
Service  Company,  with  a  bonus  of  20  per  cent  of  common  at 
49/4  (par  value"  $50).  In  a  circular  issued  by  the  bankers,  it 
is  stated  that  the  United  Service  Company  owns  and  con- 
trols several  operating  companies  in  Tuscarawas  County,  Ohio, 
with  a  central  station  at  Xew  Philadelphia,  Ohio.  These  com- 
panies are  the  Tuscarawas  County  Electric  Light  &  Power 
Company,  which  serves  New  Philadelphia  and  Canal  Dover, 
Ohio ;  the  Xew  Philadelphia  Heating  Company,  which  sup- 
plies steam  heat ;  the  Twin  City  Traction  Coinpany.  which 
serves  Dennison  and  Urichsville,  Ohio,  and  the  Warren  Light 
&  Power  Company,  serving  Warren,  Pa.,  and  vicinity.  Fran- 
chises of  the  company  are  liberal  and  satisfactory  and  the  net 
earnings  of  the  company  arc  now  at  a  rate  of  over  4  per 
cent  on  'the  common  stock.  The  active  management  of  the 
company  is  directed  by  L.  H.  Conklin,  formerly  general  super- 
intendent of  the  West  Penn  Railways  Company,  of  Pittsburgh, 
and  later  with  J.  G.  White  &  Company,  of  New  York. 

Commonwealth  Edison  Stock  Outstanding  to  Be  In- 
creased to  $37,950,000. — At  a  meeting  of  the  directors  of  the 
Commonwealth  Edison  Company,  of  Chicago,  on  September 
18  it  was  voted  to  increase  the  capital  stock  outstanding  by  15 
per  cent.  As  the  amount  outstanding  is  approximately  $33,000,- 
000,  the  amount  of  new  stock  to  be  issued  is  $4,950,000,  bring- 
ing the  total  issue  up  to  $37,950,000.  The  total  authorized 
capital  stock  is  $40,000,000.  The  proceeds  will  be  used  for  the 
general  expansion  of  the  company's  business,  including  the 
work  on  the  new  Northwest  generating  station,  the  initial  equip- 
ment of  which  w-ill  be  ready  for  service  in  a  few  weeks.  Stock- 
holders of  record  of  Oct.  14  will  have  the  privilege  of  sub- 
scribing for  the  new  stock  at  par  to  the  extent  of  15  per  cent  of 
their  holdings.  They  may  pay  for  the  additional  stock  in  four 
quarterly  instalments,  beginning  Nov.  i,  ign.  The  stock  pays 
a  7  per  cent  dividend. 

New  York  City  Boirows  from  Interborough. — Arrange- 
ments have  been  made  by  Comptroller  Prendergast  of  New 
York  City  for  a  loan  of  $2,225,000  from  the  Interborough  Rapid 
Transit  Company  and  allied  interests,  for  meeting  various 
municipal  obligations  before  tax  collections  are  made  in  Octo- 
ber. This  is  the  first  occasion  upon  which  the  city  has  bor- 
rowed money  through  any  source  other  than  banks  or  trust 
companies.  The  Interborough  company  had  some  $32,000,000 
on  hand  which  it  had  borrowed  for  financing  improvements  to 
its  system,  and  was  in  a  position  to  offer  the  funds  at  lower 
rates  than  obtainable  elsewhere.  The  loans  will  be  as  follows : 
From  the  Interborough  Rapid  Transit  Company,  $1,500,000,  at 
33/16  per  cent,  maturing  Oct.  30,  1911  ;  from  the  Rapid  Tran- 
sit Subw-ay  Construction  Company,  $500,000.  at  3%  per  cent, 
maturing  Nov.  28,  191 1,  and  $225,000,  at  3^^  per  cent,  from 
the  Subway  Realty  Company,  maturing  Jan.  2.  igi2. 

Consolidated   Gas,   Electric   Light   &   Power  Company. — 

The  report  of  the  Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore  for  the  yeaf  ended  June  30,  191 1,  shows 
gross  income  of  $4,867,776,  as  compared  with  $4,699,098  in 
1910.  Expenses  and  taxes  were  $2,455,440.  as  compared  with 
$2,265,534,  and  net  income  was  $2,412,336,  as  compared  against 
$2,433,564  in  the  previous  year.  Fixed  charges  amounted  to 
$1,377,403.  as  compared  with  $1,374,362,  and  the  surplus  avail- 
able for  dividends  was  $1,034,932  as  compared  with  $7,059,202  in 
1910.  Preferred  dividends  were  $423,603  and  common  divi- 
dends were  $283,001,  the  latter  being  $157,000  larger  than  in 
the  preceding  year.  These  deductions  left  a  balance  of  $328.- 
827,  as  against  $509,598  in  1910.  Of  this  amount  $219,049  was 
reserved  this  year  for  renewals,  as  compared  with  $275,596 
last  year,  leaving  a  surplus  of  $109,278  for  the  year  ended 
June  30,  1911,  as  compared  with  $252,002  in  1910. 

Bronx  Gas  &  Electric  Company. — The  Bronx  Gas  &  Elec- 
tric Company  has  applied  to  the  Public  Service  Commission  for 
the  First  District  of  New  York  for  permission  to  issue  $80,000 
in  bonds,  the  proceeds  of  which  are  to  be  used  for  extensions 
and  improvements  to  its  plant.  The  bonds  are  to  be  issued 
under  its  first  refunding  mortgage  of  $1,500,000.  The  com- 
pany has  bonds  outstanding  at  present  to  the  amount  of 
$797,000. 
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Washington,  Baltimore  &  Annapolis  Electric  Railway 
Company. — The  report  of  the  Washington,  Baltimore  & 
.-Vnnapohs  Electric  Railway  Company  for  .August  was  issued 
last  week  and  showed  an  earning  record  for  the  month  which 
is  highly  satisfactory  to  the  officials.  The  gross  income  of  the 
property  for  August  was  $65,152,  as  against  $64,548  for  the 
same  month  of  1910,  the  increase  for  the  year  being  $604. 
Operating  expenses  for  the  month  were  $29,537,  as  compared 
with  $29,332  for  last  year,  or  a  gain  of  $205  for  this  year. 
The  net  operating  income  for  the  month  was  $37,614,  as 
against  $35,212  for  last  year,  the  increase  for  this  August  being 
$2,401.  From  this  amount  were  deducted  fi.xed  charges,  taxes, 
etc.,  leaving  net  income  or  surplus  for  the  month  of  $15,536,  an 
increase  of  $11,540  over  the  corresponding  month  of  the 
preceding  fiscal  year.  The  percentage  of  operating  expenses 
to  gross  operating  revenue  for  the  month  was  43.99  per  cent, 
as  compared  with  45.44  per  cent  for  August,  19 10.  The  gross 
operating  revenue  of  the  company  for  the  five  months  of  the 
fiscal  year  which  began  April  i,  191 1,  was  $309,886,  as  com- 
pared with  $300,794  for  1910,  or  a  gain  of  $9,072.  Operating 
expenses  were  $144,638  as  against  $147,349  for  last  year,  which 
represents  a  decrease  of  $2,711.  It  will  be  noticed  that  a  sav- 
ing of  over  $2,000  occurred  in  operating  expenses  for  the 
five  months  as  compared  with  the  corresponding  five  months 
of  19TO,  and  this  reduction  in  expenses  was  brought  about  also 
without  in  any  way  impairing  the  operating  efiiciency  of  the 
property.  The  percentage  of  operating  expenses  to  gross 
operating  revenue  for  the  five  months  was  46.66  per  cent 
as  again.st  48.97  per  cent   for   1910. 

Kings  County  Electric  Light  &  Power  Company. — The 
report  of  the  Kings  County  Electric  Light  &  Power  Com- 
pany, including  that  of  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn,  for  the  month  of  August  shows  an  increase 
in  gross  earnings  of  $20,208  and  a  decrease  in  profit  and  loss 
surplus  of  $7,405,  as  compared  with  August,  1910.  The  gross 
earnings  for  the  month  were  $365,171,  and  operating  expenses 
were  $186,711,  which  includes  general,  technical,  production 
and  distribution  expenses.  The  net  income  was  $178,459,  which 
was  an  increase  of  $3,493  over  the  corresponding  month  of 
the  previous  year.  The  bond  discount  written  ofif  was  $1,689 
and  depreciation  charges  were  $49,576.  Fixed  charges  were 
$66,980,  leaving  a  profit  and  loss  surplus  for  the  month  of 
$60,213.  In  the  eight  months  ended  Aug.  30  gross  earnings 
were  $3,065,716,  an  increase  of  $272,102  over  this  item  in  the 
corresponding  period  in  1910.  Operating  expenses  were  $1,537,- 
592,  leaving  net  earnings  of  $1,528,124,  representing  an  in- 
crease of  $72,383  over  the  net  income  for  the  same  period  the 
previous  year.  The  bond  discount  written  od  w'as  $13,512, 
depreciation  charges  were  $371,327,  and  the  fixed  charges 
were  $522,582.  leaving  a  profit  and  loss  surplus  for  the  eight 
months  of  $620,701,  a  decrease  of  $10,530  as  compared  with 
the  profit  and  loss  surplus  for  the  corresponding  eight  months 
in  1910. 

Northwestern  Elevated  Railroad  Company. — The  annual 
report  of  the  Xorthwestern  Elevated  Railroad  Company  has 
been  issued  and  shows  a  surplus  for  the  year  of  $237,509,  an 
increase  of  $11,410  over  the  surplus  in  the  previous  year. 
Gross  earnings  were  $2,731,375,  as  compared  with  $2,632,039 
in  1910,  and  expenses  were  $1,084,804,  as  compared  with  $1,- 
055,686.  Net  earnings  were  $1,646,571,  as  against  $1,576,353. 
Charges,  taxes,  etc.,  were  $1,209,062,  showing  a  slight  increase 
over  the  $1,200,254  m  charges  in  1910.  Preferred  dividends 
amounted  to  $200,000,  as  against  $150,000  in  1910,  leaving  a  sur- 
plus of  $237,509.  as  mentioned  above.  Earnings  amounted  to 
8.7  per  cent  on  the  $5,000,000  preferred  stock,  as  compared  with 
7.5  per  cent  in  the  preceding  year.  The  report  states  that 
since  the  close  of  the  fiscal  year  ended  June  30,  1911,  the  com- 
pany has  made  a  new  mortgage,  covering  all  of  its  property,  to 
secure  $25,000,000  in  bonds,  all  of  which  has  been  issued  and 
sold. 

Otis  Elevator  Company. — During  the  first  eight  months 
of  its  present  fiscal  year,  including  Aug.  31,  gross  sales  of  the 
Otis  Elevator  Company  were  nearly  5  per  cent  larger  than  in 
the  corresponding  period  of  the  previous  year.  This  means 
that  the  business  of  the  company  in  this  time  was  the  best 
in  its  history.  From  the  present  scale  of  orders  and  inquiries, 
the  outlook  for  the  balance  of  the  year  is  very  encouraging, 
and  there  is  likelihood  of  decided  increase  in  both  gross  and 
net  returns  over  'he  figures  in  1910.  It  is  expected  that  the 
company  will  earn  over  11  per  cent  on  its  $6,375,300  common 


stock,  w^hich  would  be  practically  four  times  the  3  per  cent 
now  paid. 

Consummation  of  Power  Merger  Expected. — It  is  stated 

that  betw-een  95  and  98  per  cent  of  the  stock  of  the  North 
Shore  Electric  Company,  the  Economy  Light  &  Power  Com- 
pany and  the. Illinois  Valley  Gas  &  Electric  Company  has  been 
deposited  with  the  Illinois  Trust  &  Savings  Bank,  in  accord- 
ance with  the  plan  of  the  Commonwealth  Edison  interests,  for 
consolidating  the  suburban  electric  light  and  power  companies 
near  the  city. 

Receiver's  Compensation. — W.  O.  Johnson,  who  was  ap- 
pointed receiver  for  the  Chicago  &  Milwaukee  Electric  Railroad 
Company  on  Feb.  21,  191 1,  has  been  allowed  $9,375  salary  for 
his  services  from  that  day  to  Sept.  i.  The  order  of  the  court 
also  provides  that  Mr.  Johnson  shall  be  paid  $1,500  a  month 
for  his  future  services  as  receiver  for  the  company. 


DIVIDENDS. 

American  Telephone  &  Telegraph  Company,  quarterly,  $2 
per  share,  payable  Oct.   16. 

•Bell  Telephone  Company  of  Canada,  quarterly.  2  per  cent, 
payable  Oct.  14. 

Canadian  General  Electric  Company,  semi-annual,  preferred, 
3}4  per  cent;  quarterly,  common,  lJ4  pcr  cent,  both  payable 
Oct.  2. 

Carolina  Power  &  Light  Company,  quarterly,  preferred,  i^ 
per  cent,  payable  Oct.  2. 

Chicago  City  Railways,  quarterly,  2^  per  cent,  payable 
Sept.  30. 

Chicago  Telephone  Company,  quarterly,  2  per  cent,  payable 
Sept.  30. 

Commonwealth  Edison  Company,  quarterly,  i}^  per  cent, 
payable  Nov.  i. 

Cumberland  Telephone  &  Telegraph  Company,  quarterly,  2 
per  cent,  payable  Oct.  2. 

Duluth  Edison  Company,  quarterly,  preferred,  i^/a  per  cent, 
payable  Oct.  2. 

Minnesota  &  Ontario  Power  Company,  quarterly,  preferred, 
iJ4  per  cent,  payable  Oct.  2. 

National  Carbon  Company,  quarterly,  common,  I'A  per  cent, 
payable  Oct.  14. 

Niagara  Falls  Power  Company,  quarterly,  $2  per  share,  pay- 
able Oct.  16. 

Toronto  Railway  Company,  quarterly,  2  per  cent,  payable 
Oct.  15. 

Union  Traction  Company,  of  Indiana,  semi-annual,  preferred, 
2l4  per  cent,  payable  Oct.  i. 

Western  Electric  Company,  quarterly.  $2  per  share,  pay- 
able Sept.  30. 

Western  Union  Telegraph  Company,  quarterly,  three-fourths 
of  I  per  cent,  payable  Oct.  16. 

West  India  Electric  Company,  Ltd.,  quarterly,  preferred,  $2 
per  share,  payable  Sept.  30. 


REPORTS  OF  EARNINGS. 

AMEKIC.\N  LIGHT  &  TRACTION  COMPANY. 

Gross  Operating         Net  Fixed           Net 

Period.                  Earnings.  Expenses.     Earnings.  Charges.     Surplus. 

.\ugust,     1911         $284,127  $9,194        $274,933            

August,     1910           267,302  11,516           255,786            

8m.,  Aug.  '11        2,597,331  74.777       2.504,554            

Sm.,  Aug.  '10         2,318,057  79,862       2,238,195            

BROOKLYN  RAPID  TRANSIT  COMPANY. 
Yr.,  Tune,  '11    $21,986,543  $12,166,367  $10,117,700     $6,969,221     $3,148,479 
Yr.,  June,  '10      20,979,514     11.737,110       9,521,218       6,909,622       2,611,595 

CONSOT.ID.\TED  GAS,  ELECTRIC  LIGHT  &  POWER  COMPANY. 
Yr.,  Tune,  '11  $4,867,776  $2,455,440  $2,412,336  $1,377,403  $1,034,932 
Yr.,  June,  '10        4,699,098       2,265,534       2,433.564       1,374.362       1,059,202 

EDISON  ELECTRIC  ILLUMIN.'^TING  COMPANY  OF  BOSTON. 
Yr.,  Tune,  '11      $5,257,913     $2,796,803     $2,461,110        $189,993     $2,271,117 
Yr.,  June,  '10        4,709,456       2,688,720       2,020,736  253,288       1,848,650 

KINGS    COUNTY  ELECTRIC  LIGHT  &  POWER  COMPANY. 

August,     1911         $365,171         $186,711         $178,460        $118,247  $60,213 

August,      1910  344.963  169,997  174.967  107,349  67,618 

8m.,  Aug.,   11         3,065,717        1,537,592       1,528.124  907,422  620,702 

8m.,  .'\ug.,  '10       2,793,614        1,337,874       1,455,740  824,499  631,241 

NORTHWESTERN  ELEVATED  RAILROAD  COMPANY. 
Yr.,  Tune,  '11      $2,731,375     $1,084,804     $1,646,571     $1,209,062        $''3''50' 
Yr.,  Tune,  '10        2,632.039        1,055.686       1,576,353        1,200,254  376,098 
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Construction  NeWs. 


ALABAMA  CITV,  ALA.— The  City  Council  is  contemplating  sulmut- 
ting  the  proposition  to  issue  from  $40,000  to  $5O,0nO  in  bonds  for  the 
construction  of  an  electric-light  plant  and  water  works  system  to  a  vote 
of  the  people. 

BIRMINGHAM.  ALA.— The  Chamber  of  Commerce  has  indorsed  the 
plan  to  install  an  ornaraeiital  street-lighting  system  in  the  business  dis- 
trict of  the  city.  The  cost  of  the  ornamental  lamps  is  estimated  at  $35,- 
000,  of  which  $23,000  has  already  been  subscribed.  It  is  proposed  to 
erect  200  ornamental  lamp  standards,  each  carrying  five  100-watt 
tungsten  lamps.  The  merchants  and  property  owners  will  pay  for  the 
installation  of  the  system   provided  the  city  will  maintain  the  lamps. 

GLOBE,  ARIZ.— Preparations  are  being  made  by  the  Globe  Water 
4  Irrigation  Company  for  the  installation  of  new  air  compressor  ma- 
chinery in  connection  with  its  irrigation  system  near  San  Simon,  Ariz. 

GRAVF.TTE.  ARK.— A  petition  has  been  presented  to  the  City 
Council  by  a  majority  of  property  holders  asking  the  Council  to  pass 
necessary  ordinances  to  install  an  electric-light  plant  and  water- works 
system  in  Gravette.  It  is  proposed  to  issue  bonds  to  the  amount  of  $25,- 
000  to  provide   funds   for   same. 

OSCEOLA,  ARK. — The  City  Council  has  received  notice  from  the 
Abner  Driver  Light  &  Ice  Company  that  its  plant  will  be  closed  down 
Jan.  L  1912.  The  primary  reason  for  this  action  is  the  refusal  of  the 
'"'^tmcil  to  grant  a  franchise  extension.     It  is  expected  that  the  city  will 

-  ;e  bonds  to  build  a  municipal   plant. 

CALISTOGA,  CAL.— The  local  electric-light  plant,  owned  by  William 
Spiers,  is  reported  to  have  been  purchased  by  the  Napa  Valley  Electric 
Company,  of  St  Helena,  Cal. 

CHICO,  CAL.— A  franchise  has  been  granted  to  George  E.  Springer 
construct  and  operate  an  electric  railway  on  certain  streets  in  Chico. 

COLTON,  CAL. — The  Southern  California  Edison  Company  has 
vardcd  the  contract   for   the   erection   of  a   large   distribution  station   in 

:ton   to   E.   Engslrum,   to   cost   $16,597. 

'-■ORON'.A.  C.\L.— The  Pacific  Electric  Railway  Company  has  authorized 
'  e   construction    of  a   railway,   about    5    miles   in   length,    to   connect   the 

rona  and  Colton  systems. 

DAVIS,  CAL.— The  Pacific  Gas  &  Electric  Company  is  planning  to 
rebuild   its  substation   in   Davis. 

EL  C.'XJON,  CAL. — The  question  of  installing  a  street  arc-lamp  system 
::  Main  Street  in  El  Cajon  is  under  consideration.  A  committee  has  been 
[pointed    to    consult    with    the    officials    of    the    San    Diego    Consolidated] 

^^  &  Electric  Company  in  regard  to  the  cost  of  installing  the  system. 

ESCONDIDO,    CAL.— The    City    Council    has    awarded    the    Escondido 

t:litie$  Company  a  contract  for  street  lighting  for  a  period  of  five 
'  ars.     The  contract  calls  for  nearly  twice  the  number  of  lamps  now  in 

EOLSOM,   CAL- — The  Pacific   Gas  &  Electric   Company  is   planning   to 

ect  a  transmission  line  from  Folsora  to  Roseville  in  the  near  future. 
he  conjpany  will  also  supply  electricity  to  the  farmers  along  the  line  for 

ap«,  motors  and  other  purposes. 

LERDO,  C.-\L. — The  San  Joaquin  Light  &  Power  Company,  of  Fresno, 
Cal.,  will  soon  begin  work  on  the  installation  of  electric-pumping  equip- 
ment for  pumping  water     on  its  property  in  this  section. 

LOS  ANGELES,  CAL.— The  Los  Angeles-Hollywood  Homes  Company 
as  acquired  property  in  the  Hollywood  district  and  is  planning  to  con- 
'.ruct  and  operate  a  trackless  trolley  system. 

LOS  ANGELES.  CAL.— The  Board  of  Supervisors  will  receive  bids 
ntd  Oct.  16  for  an  electric-light  and  power  franchise,  covering  certain 
arts  of  the  county,  for  a  period  of  forty  years. 

LOS  ANGELES,  CAL.— Bids  will  be  received  until  Oct.  8  for  furnish- 
ing electric-lighting  fixtures  for  the  Los  Angeles  Detention  Home.  Hudson 
&  Munscll  are  the  architects,  and  M.  J.  Delande  is  county  clerk. 

LOS  ANGELES,  CAL.— The  Board  of  Public  Works  has  signed  a 
contract  for  right  of  way  across  the  property  of  the  Alta  Vista  Hydraulic 
rower  Company  for  telephone  and  temporary  transmission  lines  of  the 
municipal  power  project, 

LOS  ANGELES,  CAL.— The  Alta  Planing  Mill  Company  has  secured 
the  general  contract  for  the  erection  of  a  hotel  at  Beverly  Hills,  near 
Los  Angeles,  for  the  Rodeo  Land  &  Water  Company,  for  about  $200,000. 
A  power  plant  will  be  installed  in  a  separate  building. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  has 
awarded  the  contract  -for  grading  and  other  work  in  connection  with  its 
proposed  railway  from  Watts  to  Homeward  to  Robert  Sherer.  of  Los 
'Angeles,  Cal.  The  proposed  road  will  connect  the  Pacific  Electric  and  Los 
Angeles-Redondo  systems. 


LOS  ANGELES,  C.*\L.— To  test  the  feasibility  of  physical  connection 
between  the  two  telephone  systems,  the  Pacific  Telephone  &  Telegraph 
Company  (Bell)  and  Home  Telephone  Company  (automatic),  the  Board 
of  Public  Utilities  is  planning  to  install  five  trunk  lines  of  each  system, 
with  an  exchange  plant,  in  the  "city  hall  building;  allowing  subscribers 
using  only  one  telephone  system  to  subscribe  to  the  intercommunicating 
system  through  this  exchange,  at  a  small  cost.  The  cost  of  operating  the 
plant  for  one  year  is  estimated  at  $5,000.  The  telephone  companies  have 
been  asked  if  they  will  permit  the  use  of  the  trunk  lines  for  this  purpose. 

LOS  ANGELES,  CAL.— Bids  will  be  received  by  the  Board  of  Public 
Works,  Los  Angeles,  Cal.,  until  Oct.  23,  for  furnishing  electrical  ma- 
chinery and  equipment  consisting  of  main  generators,  exciter  generators, 
step-up  transformers,  step-down  transformers,  tools,  spare  parts  and 
supplies  for  the  proposed  power  plant  to  be  known  as  the  San  Francis- 
quito  No.  1  aqueduct,  plans  and  specifications  for  which  are  on  file  in  the 
ofl^ce  of  the  Board  of  Public  Works,  City  Hall,  Los  Angeles.  Bids  will 
also  be  received  at  the  same  time  and  place  for  hydraulic  machinery, 
including  water  wheels  for  main  generating  units,  water  wheels  and  ap- 
purtenances for  exciter  units,  central  oil  pressure  system  for  gov- 
ernors, tools  and  appliances  for  the  San  Francisquito  canyon  power  plant. 

OAKLAND,  CAL. — The  Oakland  Traction  Company,  a  subsidiary  of 
the  United  Properties  Company,  is  contemplating  increasing  the  output  of 
its  generating  plants  to  provide  power  to  operate  the  proposed  extensions 
of  the  Key  Route  and  the  Oakland  Traction  systems. 

OR-A.NGE,  CAL. — The  Board  of  Trustees  has  announced  its  intention 
of  enforcing  the  city  ordinance  requiring  the  placing  of  electric  wires 
underground  in  the  business  district  of  the  city. 

PASADENA,  CAL. — Plans  are  being  considered  by  the  city  for  the 
erection  of  a  new  buildingg  in  connection  with  the  municipal  electric- 
light  plant.     C.  W.  Koiner  is  manager. 

PASADENA,  CAL.— The  City  Council  has  awarded  the  contract  for 
erection  of  ornamental  lamp  standards  including  wiring  and  connections 
for  the  ornamental  street-lighting  system  on  South  Orange  Grove 
Avenue  to  N.   A.   McNally,   for  $34,400. 

POMONA,  CAL. — The  residents  of  Kenoak  tract  are  planning  to  install 
an  ornamental  street-lighting  system.  The  wires  will  be  placed  under- 
ground. Charles  Carrette  has  been  appointed  to  make  investigations  in 
regard  to  the  cost  of  the  work. 

RED  BLUFF,  CAL.— It  is  reported  that  E.  D.  Baker,  of  San  Francisco, 
Cal.,  will  install  pumping  machinery  to  be  operated  by  electric  motors  on 
his  Proberta  tract,  located  near  Red  Bluff. 

RIVERBANK,  CAL.— The  Santa  Fe  Railway  is  planning  to  Install 
electric  pumping  machinery  in  connection  with  its  new  water-works  sys- 
tem at  Riverhead. 

SACRAMENTO,  CAL.— The  Corporation  Counsel  has  rendered  an 
opinion  that  the  Great  Western  Power  Company  must  provide  under- 
ground conduits  for  its  transmission  lines  in  certain  districts  of  the  city, 
to  comply  with  the  city  ordinances. 

WHITLOCK.  CAL.— It  is  reported  that  A.  H.  Ward,  of  San  Francisco, 
Cal.,  is  contemplating  the  construction  of  a  hydroelectric  power  plant  on 
Saxon  Creek  in  this  district. 

DENVER,  COL. — The  new  light  contract  ordinance  passed  by  the 
City  Council  has  been  approved  by  Mayor  Speer,  under  which  the  Denver 
Gas  &  Electric  Light  Company  agrees  to  furnish  75-watt  series  tungsten 
incandescent  lamps  for  parks  and  boulevards  at  $20  each  per  year  and 
to  place  the  wires  underground.  The  new  contract  runs  for  a  period 
of  ten  years,  dating  from  Jan.  1,  1911,  and  is  supplemental  to  one  en- 
tered into  by  the  city  five  years  ago,  under  which  the  city  paid  $28  each 
per  year  for  the  lamps  now  in  use.  Should  the  price  of  electricity  be 
reduced  in  the  meantime  there  is  a  provision  for  arbitrating  the  price 
to  be  paid  for  the  service  by  the  city. 

EAGLE,  COL. — The  installation  of  an  electric-light  plant  in  Eagle 
is  reported  to  be  under  consideration.  It  is  proposed  to  utilize  water 
from  the  Eagle  River  to  operate  the  plant. 

NAUGATUCK,  CONN.— The  Housatonic  Power  Company  has  an- 
nounced a  reduction  in  the  price  of  electricity  for  lamps  to  take  effect 
immediately.  The  rate  for  the  first  50  kw  has  been  reduced  from  12  to 
11  cents  per  kw-hour  and  the  minimum  charge  has  been  reduced  from 
$1  to  50  cents.  The  company  has  also  reduced  its  rates  for  power 
service.     The  reduction  was  voluntary  on  part  of  the  company. 

WATERBURY,  CONN.— The  resolution  passed  by  the  Board  of 
Aldermen  authorizing  a  referendum  vote  to  be  taken  at  the  coming  election 
on  the  question  of  establishing  a  municipal  lighting  plant  in  Waterbury 
has  been  approved  by  Mayor   Hotchkiss. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the  Com- 
missioners of  the  District  of  Columbia,  Washington,  D.  C,  until  Oct.  2 
for  furnishing  one  l6-in.  heavy  back-geared,  motor-driven  crank  shaper. 
Specifications  and  form  of  proposal  may  be  obtained  from  the  purchasing 
officer  of  the  District  of  Columbia. 
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WASHINGTON,  D.  C— Proposals  will  be  received  at  the  oirice  ot 
the  Commissioners  of  the  District  of  Columbia,  Washington,  D.  C,  until 
Sept.  28  for  furnishing  and  installing  one  steam  engine  and  electric 
generator  in  the  Armstrong  Manual  Training  School,  Washington,  U.  C. 
Specifications  and  form  of  proposal  may  be  obtained  from  the  purchasing 
officer  of  the  District  of  Columbia. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the 
Supervising  Architect,  Treasury  Department,  Washington,  D.  C,  until 
Oct.  14  for  furnishing  and  installing  lighting  fi.xtures  in  the  United 
States  buildings  at  Brazil,  Ind. ;  Fairbury,  Neb.;  Hillsdale,  Mich.;  Mount 
Clemens,  Mich.;  Murphysboro,  111.;  Rock  Island,  111.;  Wabash,  Ind.; 
Watertown,  Wis.;  Willmar,  Minn.,  and  Ottumwa,  la.,  in  accordance  with 
drawings  and  specifications,  copies  of  which  may  be  obtained  at  the 
above  ofiice.     James  Knox  Taylor  is  Supervising  Architect. 

PENSACOLA,  FL.\. — Proposals  will  be  received  at  the  office  of  the 
clerk  of  the  Board  of  County  Commissioners  of  Escambia  County,  Pensa- 
cola,  Fla.,  until  Sept.  26  for  furnishing  and  installing  combination  elec- 
tric and  gas  fixtures  for  the  new  county  jail  and  court  house  building. 
Plans  and  specifications  may  be  obtained  from  the  clerk  of  the  circuit 
court,  court  house,  Pensacoh,   Fla.     James  MacGibbon  is  clerk  of  board. 

ST.  AUGUSTINE,  FLA.— The  property  of  the  St.  Johns  Light  & 
Power  Company,  of  St.  Augustine,  Fla.,  recently  placed  in  the  hands 
of  a  receiver,  will  be  sold  at  a  special  master's  sale  on  Oct.  2.  The 
system  includes  the  street-railway  system  and  electric-light  and  power 
plant. 

TALLAHASSEE,  FLA.— Bids  will  be  received  until  Sept.  25  by  the 
Board  of  Managers  of  the  municipal  electriclight  and  water  plant  for 
a  300-kw  direct-connected  unit  with  switchboard  panel,  specifications  tor 
which  may  be  obtained  at  the  office  of  the  board.  C.  H.  Ellis  is 
superintendent   of  the  plant. 

ATLANTA,  GA.— Application  has  been  made  for  a  charter  for  the 
Georgia  Railway  &  Light  Company  by  Charles  Magee,  John  M.  McWhin- 
ney,  George  A.  Kingston  and  Robert  Mathiscn,  of  Toronto,  Can.;  J.  J. 
Spalding,  Forrest  Adair,  Alexander  C.  King,  E.  Marvin  Underwood. 
Hughes  Spalding  and  George  W.  Adair,  of  Atlanta,  Ga.  The  company 
will  be  capitalized  at  $27,000,000,  and  proposes  to  build,  purchase,  lease 
and  acquire  street  and  interurban  railways  with  their  franchises  in  the 
cities  and  towns  of  Atlanta,  East  Point,  College  Park  and  Haneville,  in 
Fulton  County,  and  in  Stone  Mountain.  Clarkston,  Decatur,  East  Lake, 
Lakeview,  Oakhurst,  Kirkwood  and  -Atlanta,  in  DeKalb  County.  It  is 
reported  that  the  company  will  operate  about  200  miles  of  road.  It  is 
also  rumored  that  the  company  may  acquire  control  of  the  Georgia  Rail- 
way &  Electric  Company  and  the  Georgia  Power  Company. 

MULLAN,  IDAHO. — Arrangements  have  been  completed  by  the  Mul- 
Ian  Electric  Light  &  Power  Company  for  the  construction  of  a  brick 
building  at  Second  and  Pine  Streets. 

.ALTON,  ILL.— The  Alton.  Jacksonville  &  Peoria  Electric  Railway 
Company  is  reported  to  have  entered  into  a  contract  with  the  .Alton, 
Granite  &  St.  Louis  Traction  Company  to  supply  electricity  to  operate  its 
system  until  electrical  energy  generated  at  the  Keokuk  dam  is  obtainable. 
It  is  understood  that  the  Alton,  Jacksonville  &  Peoria  Electric  Railway 
Company  has  decided  not  to  install  a  power  plant. 

BLOOMINGTON,  ILL.— Preparations  are  being  made  for  the  in 
stallaiion  of  125  additional  ornamental  street  lamps. 

CHICAGO.  ILL. — The  capital  stock  of  the  Commonwealth  Edison  Com- 
pany has  been  increased  by  $4,950,000,  the  proceeds  to  be  used  in  connec- 
tion with  the  development  of  power  to  be  used  in  the  operation  of  ele- 
vated  railways  and  surface  traction  lines. 

GALESBURG,  ILL.— Plans  are  being  considered  for  the  installation  of 
a  new  street-lighting  system  in  the  business  district.  It  is  proposed  to 
install  magnetite  lamps. 

P.AXTON,  ILL. — At  an  election  held  Sept.  12  the  proposition  to  issue 
$17,000  in  bonds,  the  proceeds  to  be  used  to  install  a  municipal  electric- 
light  and  water-works  system  in  Paxton,  was  carried.  Electrical  service 
is  now  supplied  by  the   Paxton   Electric   Company. 

PRAIRIE  CITY,  ILL.— The  local  electric-light  plant  was  destroyed  by 
fire  on  Sept.  5,  causing  a  loss  of  about  $10,000.  The  town  is  at  present 
without   street-lighting  service. 

QUINCY,  ILL. — The  Quincy  Gas,  Electric  &  Heating  Company  has 
awarded  the  contract  for  placing  its  wires  underground  to  the  J.  W. 
Turner  Construction  Company,  of  Des  Moines,  la. 

ST.  JOSEPH,  ILL.— The  Central  Illinois  Electric  Company  has  been 
granted  a  thirty-year  franchise  to  operate  an  electric-light  plant  in  St. 
Joseph.  The  company  has  also  been  awarded  a  contract  to  light  the  streets 
of  the  city  for  a  period  of  ten  years.  Under  the  terms  of  the  contract 
the  company  is  to  supply  forty  lamps  of  SO  cp  at  $900  per  year. 

ANDERSON,  IND. — Improvements  and  extensions  are  contemplated  to 
the  municipal  electric-light  plant,  involving  an  expenditure  of  about 
$30,000.     The  installation  of   a  turbo-generator  is  being  considered. 

AUBURN,  IND. — The  County   Council   has  voted  to  appropriate   $30,- 

000  for  the  installation   of  the  proposed   power  plant,   recently  asked  for 

in  Its''''  ""^   County  Commissioners.     As  $8,000  will  be  needed  at  once,   it  is 

'id,    arrangements   will   be   made   so    that   the  amount   will   be   available 

the    OUt^nediately. 

"-"HART,  IND.— Work  has  commenced  on  the  construction  of  a  large 
net  returns  Ov^.^  and  power  house  on  the  St.  Joseph  River  in  Elkhart  by  the 
company  will  earn 


Indiana   &   Michigan    Electric   Company.      The    new    dam,    it   is   said,   will 
create  a  lake  7  miles  long. 

FT.  WAYNE,  IND. — A  composite  design  has  been  adopted  for  the 
ornamental  lamp  standards  for  the  cluster  lamp  system,  which  will  be 
manufactured  by  the  Murray  Manufacturing  Company.  Each  standard 
will  carry  four  lamps  with  12-in.  globes.  Ten  posts  to  the  square  will 
be  used. 

GREENFIELD,  IND.— The  City  Council  has  given  its  approval  for 
erecting  ornamental  lamp  standards  on  the  public  square  and  has  appro- 
piiated  $900  for  that  purpose.  Efforts  are  being  made  by  the  business 
men  to  raise  $1,800,  which  is  their  share  of  the  cost  of  the  project.  After 
the  system  is  installed  the  city  agrees  to  furnish  electricity  and  main- 
tain the  lamps.     Thirty-three  lamp  standards  will  be  erected. 

HUNTINGTON,  IND. — The  installation  of  an  ornamental  street- 
lighting  system  in  the  business  section  of  the  city  is  under  way.  John 
W".  Hier  is  superintendent  of  the  municipal  electric-light  planL 

INDIANAPOLIS,  IND.— The  Commissioners  of  Marion  County  have 
granted  the  Indianapolis  &  Delphi  Traction  Company  a  franchise  to  con- 
struct and  operate  an  electric  railway  from  the  State  Fair  grounds  north 
on  the  range  line  to  the  Hamilton  County  line. 

INDIANAPOLIS,  IND.— The  Merchants'  Heat  &  Light  Company  has 
filed  a  notice  with  the  Secretary  of  State  showing  an  increase  in  its  capi- 
tal stock  from  $500,000  to  $3,000,000,  the  proceeds  to  be  used  to  care  for 
future  developments.     Edward  L.  McKee  is  president. 

KENTLAND,  IND.— The  Town  Council  has  granted  Robert  W.  How- 
ard a  franchise  to  install  and  operate  an  electric-light  plant  in  Rentland. 
The  franchise  provides   for  a  twenty-four-hour  service. 

MISHAWAKA,  IND.— Plans  are  being  considered  by  the  Chapin  Park 
Improvement  .Association  for  the  installation  of  a  new  lighting  system 
in  Chapin  Park.  It  is  proposed  to  install  cluster  lamps  similar  to  those 
used  in  the  business  district  of  the  city.     Albert  Leisure  is  president. 

COLUMBUS  JUNCTION,  lA.— Steps  have  been  taken  to  organize 
a  company  to  install  an  electric-light  plant  in  Columbus  Junction.  R. 
D.   Parker,  of  Lake   Crystal,  la.,  is  said  to  be  interested   in  the  project. 

DEEP  RIVER,  lA. — -At  an  election  held  recently  the  proposition  to 
issue  bonds  for  the  installation  of  a  municipal  electric-lighting  system  was 
carried.     The   plans   call    for   a   twenty-four-hour   service. 

DEFIANCE,  lA. — Arrangements  are  being  made  by  the  Defiance 
Press  Steel  Company,  manufacturer  of  steel  beer  and  milk  cases  and 
steel  bottle  cases,  for  improvements  to  its  plant  in  East  Defiance  this 
fall,  to  cost  approximately  $25,000.  It  is  proposed  to  erect  three  addi- 
tions to  the  plant  and  install  a  large  amount  of  electric  galvanizing 
equipment.  About  750  kw  will  be  required  to  operate  the  galvanizing 
plant. 

DES  MOINES,  lA. — Contracts  have  been  awarded  by  the  Des  Moines 
City  Railway  Company  to  the  J.  W.  Turner  Construction  Company  for  tht 
construction  of  an  addition  to  its  power  house,  30  ft.  by  60  ft.,  and  a  con 
Crete  coal  bin  with  a  capacity  of  2500  tors,  and  for  the  construction  of  i 
new  water  intake  system  from  the  river,  at  a  total  cost  of  $43,000.  Th( 
Des  Moines  Bridge  &  Iron  Company  was  awarded  contract  for  the  erec 
tion  of  steel  cranes  to  be  used  for  handling  coal,  at  $11,000.  The  crane: 
were  furnished  by  the  Whiting  Foundry  Company,  of  Harvey,  III.,  fo; 
$11,000. 

DENISON,  lA. — The  Council  has  passed  an  ordinance  requiring  al 
electric   wires   to   be   placed   underground   in    Denison. 

FT.  DODGE,  lA. — The  contract  for  construction  of  the  propose 
dam  across  the  Des  Moines  River  af  Ft.  Dodge  by  the  Northern  low. 
Power  &  Light  Company  is  reported  to  have  been  awarded  to  Butle 
Brothers,   of  St.   Paul,   Minn. 

OSKALOOS.A,  I.A. — It  is  reported  that  plans  are  being  considered  fc 
the  construction  of  a  hydroelectric  power  plant  to  supply  the  city  wit 
electricity  for  lamps  and  motors.  J.  J.  Henry,  of  Chicago,  III.,  and  C.  J 
Miller,   of  Des  Moines,   la.,  are  said  to  be  interested  in  the   project. 

ROCKFORD.  lA.— The  local  electric-light  plant,  which  was  rccentl 
purchased  by  Charles  Walker,  is  being  thoroughly  overhauled  and  in 
provements  made  to.  the  service. 

SILVER  CITY,  lA.— .At  an  election  held  recently  the  citizens  vote 
in  favor  of  the  proposition  to  grant  the  Silver  City  Light  &  Power  Cor 
pany  a  franchise  to  erect  and  operate  an  electric -light  plant  in  Silvr 
City. 

WEBSTER  CITY,  lA. — The  total  lines  of  the  Martin  Telephone  Co: 
pany  in  this  part  of  Iowa  are  reported  to  have  been  purchased  by  the  lov 
Telephone  Company. 

BLUE  RAPIDS,  KAN.-Plans  have  been  completed  by  the  Allen  Em 
neering  Company,  of  Chicago,  111.,  for  the  construction  of  a  combin 
hydroelectric  and  steam  power  plant  for  Tason  Yurann  at  Blue  Rapit 
Kan.  The  proposed  dam  will  be  900  ft.  long  with  a  fall  of  25  ft.  a- 
will  impound  water  for  three  generating  units.  The  proposed  plant  « 
cost  about  $500,000  and  will  have  an  output  of  3600  kw. 

STAFFORD,  KAN.— The  formal  transfer  of  the  Larabee  electric-li( 
plant  to  the  city  was  made  Sept.  6.  The  plant  is  now  ^operated  by 
municipality.  The  plant  was  purchased  by  the  city  last  June  for  $14,0' 
but  owing  to  delays  in  completion  of  the  new  power  house  the  forr 
transfer  was  delayed.  The  new  street-lighting  system  will  be  turned  on 
a  short  time. 

LEXINGTON,  KY. — The  Kentucky  Traction  &  Terminal  Company 
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I   a.rdcd   a    contract    for    the    construction    of    its    power    house    to    tbc 
Ci'bi    Lumber    Company,    of    Lexington,    Ky.      The    Pittsburgh    Bridge 
Company  has  the  contract  for  the  structural  ironwork.     Contracts 
I'inent  have  already  been  placed. 

ISVILLE,  KY. — Tile  Commercial  Club  is  considering  the  question 
ing  an  ornamental  lighting  system  for  the  business  district  of  the 

NSBORO,  KY. — The  contract  (or  the  installation  of  a  stoam  turbo- 
r  set    in   the   municipal    electric-light    plant   has   been    awarded    to 
c-linghouse    Electric    &    Manufacturing    Company.    The    George    F. 
;  -kcr  Company,  of  St.  Louis,  Mo.,  was  awarded  the  contract  for  a  new 
iichboard.     The  cost  of  the  new  equipment  will  be  about  $14,500. 
HRE\HI*ORT,  LA. — The  City  Commissioners  have  decided  to  call  an 
on  Oct.  17  to  vote  on  the  proposition  to  issue  $310,000  in  bonds, 
,^fds  to  be  used  for  the  installation   of  a  municipal   eleclric-Iight 
Shrcvcport.  La.     The  commissioners  have  entered  into  a  tentative 
LontracI  with  the  Shrcvcport  Gas,   Electric   Light  &   Power  Corn- 
street  lighting  under  the  terms  of  which  the  company  has  agreed 
c  the  price  of  arc   lamps  from  $75   to  $62.50  each   per  year   and 
\c    the   price   of   electricity   to    private   consumers   from    9.22   cents 
'lour  to  Syi  cents  per  kw-hour. 

;i)R.    MAINE.— The    Bangor    Power    Company    has    filed    amend- 
its  charter  increasing  its   capital   stock   from   $1,250,000   to   $1,- 

'  RVII.LE,  M.-\IXE.— The  capital  stock  of  the  Central  Maine 
'  ompany  has  been  increased  by  $100,000. 

ilMORE,  MD.— The  Board  of  Awards  on  Sept.  14  awarded  con- 
:  an  electric  generator  and  switchboard  for  the  sewage  pumping 
■1  the  Thomas  C.  Basshor  Company,  for  $5,712. 
i  RLY,  MASS. — The  Beverly  Gas  &  Electric  Company  has  an- 
la  reduction  in  the  price  of  electricity  for  commercial  purposes 
I  >  to  II  cents  per  kw-hour.  to  take  effect  Jan.  1,  1912.  and  for 
'  $1.15  to  $1.10  per  1000  cu.  ft.,  to  take  effect  from  Oct.  1.  The 
expects  to  have  its  new  River  Street  station  completed  by  the 
■.\c  year. 

;t.\RDSTOX,  MASS.— The  Selectmen  of  Ilubbardston  have 
locations  for  lamps  in  connection  with  the  proposed  street- 
system,  consisting  of  fifty  lamps,  for  which  wiring  will  begin  at 
^   transformer  station   will   be  erected   on   the  Worcester   Road  in 

■MS.  MASS.— The  Buzzards  Bay  Electric  Company,  of  fal- 
\Iass.,  has  secured  control  of  the  Hyannis  Acetylene  Gas  Coin- 
\   temporary   elet:tric-lighting  plant   will   be   installed   by  the   com- 

once  to  supply  electrical   service  in  this  vicinity.     The  gas  plant 

peraled  as  at  present. 
:.ETON,  M.\SS. — .\t  an  election  held  Sept.   5  the  town  voted  to 
■  ■•■  electric-light  plant  and  water-works  system,  to  cost  about  $65,- 
ivhich  bonds  were  authorized  at  the  last  session  of  the  Legislature. 
^■e  town  has  not  decided  whether  to  install   a  municipal  plant  to 

electricity  and  for  pumping  water  or  to  erect  a  distributing  sys- 
;    purchase    energy    for    both    the    lighting    and    pumping    systems. 

■  rted  that  propositions  have  bee'n  submitted  by  the  Lowell  Elec- 
•it  Corporation,  the  Edison  Electric  Illuminating  Company  and 
necticut  River  Transmission  Company  to  furnish  electricity  in  case 

decides  to  purchase  its  energj-. 

H  BROOKFIELD.  MASS.— Extensive   improvements   are   contem- 

tbe  Oxford  line  mills  in  North   Brookfield.     Contract  has  been 

lor  the  construction  of  a  new  power  house  at  School  and  Grove 

>  W.  W.   Fullam,  to  cost   $2,500.     The  equipment   of  the  power 

!  include  a  240-kw  generator  and  a  compound  engine,  for  which 

*  have   been    placed    at    a    cost    of   $7,500.      Orders    will    soon    be 

r  250  looms.     Benjamin  C.  Mudge  is  treasurer  of  the  company. 

^GE,    M.^SS. — An    agreement    has    been    entered    into    between 

committee  and  the   Athol   Gas   &   Electric   Company   whereby   the 

»     .imps   now   in   use   will   be    replaced    by    incandescent    lamps   and    an 

•Iniht  service  established. 

EABODY,    MASS.— The    contract    for    building    an    addition    to    llic 

■ocipal  power  station  has  been  awarded  to  the  E.  H.  Porter  Com- 
.    f>'  of  Peabody,  for  $3,179.     The  building  will  be  25  ft.  x  50  ft.,  and 

■  provide  space  for  three  new  boilers. 
,         EVMOUTH,  MASS.— The  Weymouth  Light  &  Power  Company  has 
.    aiaed  to  the    Massachusetts    Gas   &    Electric    Light    Commissioners    for 

P<iiMion  to  issue  500  shares  of  additional  capital  stock  ol  par  value  of 
.  *i>,  the  proceeds  to  be  used  for  payment  of  floating  indebtedness  and 
;    «:  of  enlarging  plant. 

J  ORCESTER,  MASS.— The  Worcester  Electric  Light  Company  has 
,  n  completed  its  new  power  station  and  is  in  the  market  for  a  5000-kw 
.    Wme  and  three  boilers  of  600  hp  each. 

ORCESTER,  MASS.— The  Worcester  Suburban  Electric  Company  has 
■    a  *"°'"'  "'options  on  West  Main  Street  in  Millbury,  Mass.,  and  lo- 

"»  for  a  new  pole  line  from  West  Millbury  to  the  Auburn  line. 
''    I  J       CITi ,  MICH. — The  electric-light  committee  has  awarded   a  con- 
■    ni]|"'H'"   ^^'"''"k''0"^^    Electric   &   Manufacturing   Company   for    145 
'''   m'       L  ""  '"  '^"'■'^  '"'■  S''.605  to   replace  the  open-arc  lamps  now  in 

JZ  1  *■"'  "^^-  'W'"'^'"  H.  Fitzhugh,  superintendent  of  the  mu- 
i  electric   plant,    has   notified    the    committee    that    no    more    lamps 


can  be  placed  on  the  cast  side  until  the  output  of  the  plant  is  increased. 
HASTINGS,  MICH. — The  Interurban  Construction  Company  Is  re- 
ported to  have  been  granted  a  franchise  to  construct  an  electric  railway 
through  the  principal  streets  of  Hastings.  W.  L.  Sontag  is  manager  of 
the  company. 

AITKIN.  MINN. — A  proposition  has  been  submitted  to  the  Council 
by  M.  D.  Stoner,  head  of  the  Cuyanna  Range  Light  &  Power  Company, 
of  Deerwood,  Minn.,  offering  to  lease  the  municipal  electric-light  plant 
for  a  term  of  fifteen  years  and  to  supply  electricity  to  the  city  from  2 
cents  to  6  cents  per  kw-hour  and  for  lighting  purposes  at  10  cents  per 
kw-hour,  subject  to  discounts  for  prompt  payment.  A  committee  has 
been  appointed  to  consider  the  proposition  and  if  favorable  the  propo- 
sition will  be  submitted  to  a  vote  of  the  people. 

CHISIIOLM,  MINN. — Arrangements  are  being  made  by  the  Range 
Power  Company  to  commence  work  on  a  water-power  development  on 
Sturgeon  Lake,  about  25  miles  north  of  Chisholm.  The  company  proposes 
to  extend  its  transmission  lines  to  the  towns  in  the  vicinity  to  supply 
electrical  service.  It  is  reported  that  the  Water,  Light,  Power  and  Build- 
ing Commission  is  contemplating  an  expenditure  of  $12,000  for  street 
lamps   during   the   coming   year. 

FERGUS  FALLS,  MINN.— The  Otter  Tail  Power  Company  is  re- 
ported to  be  contemplating  the  construction  of  two  new  dams  and  the 
installation  of  a  steam  pumping  plant. 

MINNEAPOLIS,  MINN.— Contracts  have  been  awarded  by  the  City 
Council  for  the  installation  of  an  electric  light  plant  at  the  city  cr* 
niatory  as  follows.  To  the  Northwest  Electrical  Company,  of  Minne- 
apolis, Minn.,  for  .station  equipment,  at  $5,720;  for  pole  lines  and  150 
magnetite  arc  lamps  to  R.  B.  Whitacre  &  Company,  of  St.  Paul,  Minn., 
for  $13,979  and  $4,890,  respectively,  and  to  the  Electric  Machinery  Com- 
pany, of  Minneapolis.  Minn.,  for  generator,  etc.,  at  $8,279;  steam  engine 
equipment  at  $8,781. 

,  ST.  PAUL,  MINN.— The  City  Council  has  awarded  the  St. 
Paul  Gas  Light  Company  a  contract  for  lighting  the  streets  of 
the  city  with  electricity  for  a  term  of  two  years.  The  company  is  also 
to  supply  gas  for  the  incandescent  gas  lamps  for  two  years.  The  Pat- 
terson Street  Lighting  Company  was  awarded  a  two-year  contract  for 
maintaining  gas  and   gasoline  lamps. 

ST.  PETER,  MINN.— The  Tri-State  Telephone  Company  is  reported  to 
be  negotiating  for  the  purchase  of  the  properties  of  tlie  Nicollet  County 
Telephone  Company,  which  owns  exchanges  at  St.  Peters,  Cleveland,  Ca- 
sota.  New  Sweden.  Nicollet,  La  Fayette,  Gibbon  and  Gaylord,  with  pole 
lines  in  Nicollet,  Le  Sueur,  Sibley  and  Kenville  counties.  The  franchise 
of  the  company  in  St.  Peter  expired  two  years  ago  and  permission  to  in- 
crease rates  has  been  sought  in  exchange  for  promised  improvements. 

VIRGINI.-\,  MINN. — A  petition  has  been  presented  to  the  City  Coun- 
cil asking  for  the  appointment  of  a  special  water  and  light  commission 
to  make  investigations  with  a  view  of  purchasing  the  local  light  and 
water  plants  to  be  owned  and  operated  by  the  municipality.  The  pro- 
posed ordinance  provides  for  an  appropriation  of  $2,500  to  carry  on  the 
investigation. 

COLUMBUS,  MISS.— Louis  Shull,  care  of  The  Subway,  Columbus, 
Miss.,  it  is  reported,  is  contemplating  the  installation  of  an  electric 
plant,  to  be  operated  by  gasoline  power,  of  sufficient  output  to  provide 
for  400  incandescent  lamps  of  16  cp  and  three  small  passenger  elevators 
and  would  like  to  secure  information  pertaining  to  such  a  plant  and 
cost  of  same- 

HATTIESBURG,  MISS.— The  nwnageraent  of  the  Hattiesburg  Trac- 
tion Company  has  been  taken  over  by  Doherty  &  Company,  of  New 
York,  N.  Y.  The  new  management  contemplates  extensive  improvements 
and  extensions  to  the  system  involving  an  expenditure  of  about  $100,000, 
of  which  about  $25,000  will  be  expendivl  on  the  electric  system.  $25,000 
for  the  installation  of  new  gas  mains  and  other  improvements  to  the 
gas  system  and  $50,000  for  the  street  railway  system,  including  the 
purchase  of  new  cars,  extensions  to  car  lines,  etc.  A.  B.  Patterson  will 
be  local  manager. 

BEVIER,  MO.— The  Bevier  Commercial  Club  has  entered  into  a 
contract  with  Fairbanks,  Morse  &  Company,  of  St.  Louis,  Mo.,  for  the 
construction,  maintenance  and  operation  of  an  electric-light  plant  in 
Bevier. 

PARMA.  MO.— The  National  Motor  &  Supply  Company,  of  Cairo,  Mo., 
has  secured  the  contract  for  the  installation  of  an  electric-light  plant 
in  Parma.  The  equipment  will  include  one  35-hp  Olds  gasoline  engine 
and  one  25-kw  direct-current  generator  and  accessories,  to  cost  about 
$5,000.  The  plant  is  being  installed  by  Messrs.  Malcomb  &  Hull,  of 
Parama.  who  have  been  granted  a  twenty-five-year  franchise  by  the  town 
and  also  a  contract  for  street  lighting  for  a  period  of  five  years. 

BUTTE,  MONT.— Bids  will  be  received  until  Oct.  12  by  the  Board  of 
County  Commissioners  for  furnishing  lighting  fixtures  for  the  new  county 
court  house.  Link  &  Haire,  State  Savings  Bank  Building,  Butte.  Mont., 
are  the  architects. 

LIBBY,  MONT. — It  is  reported  that  a  Massachusetts  syndicate  is 
contemplating  a  hydroelectric  development  at  Kootenai  Falls,  Mont.,  in- 
volving an  expenditure  of  $6,000,000.  It  is  proposed  to  develop  about 
80,000  hp  for  distribution  in  western  Montana,  northern  Idaho  and 
northeastern  Washington.  The  plant  will  be  located  at  a  point  about  7 
miles  east  of  Troy,  Idaho,  and  11  miles  west  of  Libby,  Mont.  The  prin- 
cipal transmission  lines  will  be  as  follows;     To  Kalispell,  Mont.,  100  miles 
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in  length;  Spokane,  Wa^h.,  90  miles;  Wallace,  Idaho.  60  miles;  Sand- 
point,  Idaho,  3S  miles,  and  Republic,  Wash.,  the  new  gold  camp,  110 
miles.  J.  A.  Coram,  of  Boston,  Mass.,  and  Chandler  M.  Wood  are  in- 
terested in  the  project. 

LI\'INGSTOK,  MONT.— The  Madison  River  Power  Company  Is  plan 
ning  to  extend  its  transmission  lines  from  Livingston  to  Lcwiston  through 
the  Shields  River  Valley.  The  company  will  supply  electricity  in  Clyde 
Park,   Wilsail  and  other  towns  in  the  valley. 

WIB.-\UX,  MONT. — The  Council  is  reported  to  be  considering  the  ques- 
tion   of   installing  a   street-lighting    system    in   Wibaux. 

CURTIS.  NEB. — We  are  informed  that  the  installation  of  a  municipal 
electric-light  plant  in  Curtis,  to  cost  about  $7,500,  is  under  consideration. 
F.  E.  Dillman  is  City  Clerk. 

KEENE,  N.  H. — The  Keene  Gas  &  Electric  Company  is  contemplating 
extending  its  transmission  lines  to  Winchester  and  Swanzey.  Steps  have 
been  taken  by   the   company  to  secure   right-of-way   for  same. 

MANCHESTER,  N.  H.— The  Amoskeag  Manufacturing  Company  is 
planning  to  connect  and  consolidate  its  two  large  power  plants,  one  in 
the  northern  division  and  the  other  in  the  southern  division,  both  lo- 
cated on  the  east  bank  of  the  river.  A  pipe  line  will  be  laid  in  the  bed 
of  the  canal  to  connect  the  two  systems. 

EATONTOWN,  N.  J.^The  proposition  to  appropriate  $2,000  for  ex- 
tensions to  the  electric-lighting  system  in  Eatontown  village  will  be 
submitted  to  the  voters  at  the  coming  election. 

ROCKAWAY,  N.  J.— The  Morris  &  Somerset  Electric  Company  has 
applied  to  the  Borough  Council  for  a  fifty-year  franchise  to  supply  elec- 
tricity in  Rockaway  for  lamps  and  motors. 

TRENTON,  N.  J.— The  Trenton  Street  Railway  Company  is  contemplat- 
ing the  installation  of  a  750-kw  turbine  in  its  power  station  in  Trenton. 

LAS  CRUCES,  N.  M.— The  Las  Cruces  Electric  Light  &  Ice  Com- 
pany, it  is  reported,  is  contemplating  the  installation  of  new  machinery 
and  making  other  improvements  to  its  plant,  for  which  bonds  to  the 
amount  of  $75,000  have  been  issued. 

BROOKLYN,  N.  Y. — An  ordinance  hafe  been  approved  by  the  Mayor 
of  New  York  providing  for  an  issue  of  corporate  stock  to  the  amount 
of  $15,000  to  erect  feeder  lines  to  supply  electricity  for  lamps  and 
motors  for  the  Kings  County  Hospital,  under  the  jurisdiction  of  the 
Department   of   Public   Charities. 

INDUSTRY,  N.  Y.— The  Board  of  Managers  of  the  State  Industrial 
and  Agricultural  School  has  awarded  the  contract  for  furnishing  elec- 
tricity for  lighting  the  school  to  the  Niagara  Power  Company.  It  is 
expected  to  have  the  installation  of  the  system  completed  by  Oct.  1. 
F.   H.   Briggs  is  superintendent  of  the  school. 

NEW  YORK,  N.  Y. — The  Union  Railway  Company  has  applied  to  the 
Public  Service  Commission,  First  District,  for  franchises  for  building 
two  extensions  to  its  railway  lines  in  the  Bronx.  One  is  for  a  railway 
on  Broadway  to  make  a  link  between  the  Kingsbridge  Railroad  Company 
at  225'.h  Street  and  the  Yonkers  Railroad  Company  at  230th  Street. 
The  other  franchise  asked  for  provides  for  a  route  by  the  way  of  the 
new  Madison  Avenue  Bridge  from  138th  Street  in  the  Bronx  to  13Sth 
Street  in  Manhattan. 

NEW  YORK,  N.  Y.— Bids  will  be  received  at  the  office  of  the  Mayor, 
chairman  of  the  Armory  Board,  Hall  of  Records,  Chambers  and  Centre 
Streets.  New  York,  N.  Y.,  until  Sept.  26  for  furnishing  and  installing  a 
complete  additional  electric-lighting  system  and  wiring  and  electric- 
light  and  gas  fixtures  in  the  Twelfth  Infantry  Armory.  Sixty-second 
Street  and  Columbus  Avenue,  Borough  of  Manhattan,  in  accordance  with 
specifications.  Forms  of  proposals  can  be  obtained  and  specifications 
may  be  seen  at  the  office  of  the  board,  Room  6,  Hall  of  Records, 
Chambers  and   Centre   Streets,   Borough  of   Manhattan. 

SODUS,  N.  Y. — The  directors  of  the  Sodus  Gas  &  Electric  Company 
have  filed  notice  at  the  office  of  the  clerk  of  Wayne  County  of  its  inten- 
tion to  apply  to  the  Public  Service  Commission,  Second  District,  for  per- 
mission to  execute  a  blanket  mortgage  on  its  property  to  secure  an  issue 
of  $100,000  in  bonds. 

THOUSAND  ISLAND  PARK,  N.  Y.— Plans  are  being  considered  by 
the  trustees  of  Thousand  Island  Park  for  extensive  improvements  at  the 
park  before  the  opening  of  the  season  of  1912,  including  the  construc- 
tion of  a  new  fireproof  pumping  and  electric-light  station  and  the  in- 
stallation of  a  150-hp  engine  and   lOO-hp  boiler. 

OXFORD,  N.  C. — The  Town  Commissioners  have  granted  the  North 
State  Hydro-Electric  Company  a  franchise  to  erect  and  maintain  its 
transmission  lines  in  the  town  of  Oxford.  Charles  Johnson  is  president 
and  general  manager  of  the  company. 

BLUFFTON,  OHIO. — A  twenty-four-hour  service  has  recently  been  es- 
tablished by  the  municipal  electric-light  plant  in  Bluffton.  Cyrus  Schu- 
macher  is  chief   electrician. 

CINCINNATI,  OHIO.— The  Union  Gas  &  Electric  Company  has  filed 
a  petition  with  the  Public  Service  Commission  asking  permission  to 
establish  a  sliding  scale  of  rates  for  electricity  for  lamps. 

COLUMBUS,  OHIO.— Bids  will  be  received  by  H.  S.  Holton,  Direc- 
tor of  Public  Service,  until  Sept.  27  for  the  design,  construction  and 
furnishing  material  and  equipment  for  four  75-lamp  rectifier  equipment 
for  magnetite  lamps,  320  magnetite  lamps  and  two  synchronous  condensers. 

YOUNGSTOWN,  OHIO.— Sealed  proposals  will  be  received  at  the  office 
of  F.  A.  Jones,  consulting  engineer,  Youngstown,  Ohio,  until  Sept.  28  for 


furnishing  and  installing  power  plant  in  the  new  high  school  building  ng 
erected  at  Lake  and  Walnut  Streets.  The  equipment  includes  gas  ei  ic 
generator  and  motor.  Plans,  specifications  and  blank  forms  of  prouls 
may  be  obtained  at  the  above  office. 

TULSA,  OKLA.— Bids  will  be  received  by  the  Board  of  Couniy 
missioners  of  Tulsa  County  until  Oct.  3  for  light  fixtures  for  new  . 
court  house.  Plans  and  specifications  may  be  obtained  from  \\ 
&  Macdonald,   architects.      R.   E.   Curran  is  county  clerk. 

WAGONER,  OKLA.— The  City  Council  has  engaged  the  Benham 
neering  Company,  of  Oklahoma  City,  Okla.,  to  prepare  plans  and 
fications  for  a  new  electric-light  plant  and  extensions  to  the  water 
system,  for  which   bonds  to   the  amount   of   $40,000   have  been  iss 

GRANTS  PASS,  ORE.— The  Chicago  &  Rouge  River  Irrig.i! 
Power  Company  is  planning  to  install  a  number  of  electric  pumpinj; 
in  connection  with  its  power  development  and  irrigation  work  in  t1; 
tion.     George  E.  Sanders  is  manager. 

MEDFORD,  ORE.— Plans  are  being  considered  by  the  Pacific  Teli 
&  Telegraph  Company  for  the  installation  of  additional  cable  it 
district,  to  cost  about  $15,000. 

SPRINGFIELD,  ORE.— The  Portland,  Eugene  &  Eastern  Railway 
pany  is  planning  to  extend  its  local  system  to  Tenth  Street. 

WESTON,  ORE.— The  Pacific  Telephone  &  Telegraph  Compaii 
applied  for  a  franchise  in  this  district.  The  company  proposes  to  r. 
and  extend  its  system.     A  new  switchboard  will  be  installed. 

.ALLENTOWN,  PA. — The  Allentown  Eqnipment  Company.  311 
nionwealth  Building,  Allentown,  Pa.,  is  reported  to  be  in  the  i 
for  several  generating  units,  direct  connected,  ranging  from  401 
200-kw,  125  or  250  volts,  with  switchboard  panel. 

BATH,  PA. — At  a  special  election  held  Sept.  11  the  propositi 
issue  $10,000  in  bonds  for  the  installation  of  a  municipal  electri 
plant  was  defeated. 

CHARLEROI,  VA. — It  is  reported  that  efforts  are  being  made 
West  Penn  Electric  Company  to  secure  rights  of  way  between  Ch 
and  Washington  for  the  erection  of  a  high-tension  transmission  lin 
a  view  of  making  Charleroi  the  distributing  point  for  Wash 
County,  The  company  proposes  to  supply  electricity  throughout  the 
from  its  Connellsville  plant  through  the  Charleroi  plant.  The  \V. 
ton,  Canonsburg  and  McDonald  plants  were  recently  taken  over 
company. 

CONNELLSVILLE,  PA.— The  West  Penn  Company  will  soon 
application  to  the  State  Department  for  a  charter  for  the  New 
andria  Electric  Light  Company  for  the  purpose  of  supplying  electr: 
the  town  of  New  Alexandria,  Westmoreland  County. 

FAIRVIEW,    PA.— Sealed    proposals    wUl    be    received    by    the 
sylvania  Commission   to    Erect  a   State   Hospital   for  the  Criminal 
care  of  H.   G.   Ashmead.   Secretary,  Room   650  Real   Estate  Trust 
ing,   Philadelphia.   Pa.,   until   Sept.   26,   for  construction   of  new  bi 
known  as  laundry  building  T,  power  building  V,  ice  house  W,  sysi 
sewage    disposal    and    equipments    for    kitchen,    laundry   and   power 
ings    pertaining   to    the    State   Hospital    for   the    Criminal    Insane       I'J'- 
Commonwealth    of    Pennsylvania   at    Fairview,    Pa.      Drawings   am'PK"- 
fications  and  form  of  proposal  may  be  obtained  on  application  to  J  ■  ^^■ 
Shirk,   architect,    518    Philadelphia    Bank    Building,   Philadelphia,   I 
which    a   deposit   of   $200    and    $185    will    be    required,    which   will 
funded   on   return   of   same.      Henry   F.    Walton  is  chairman. 

HARRISBURG,  PA. — The  city  improvement  committee,  a  sub-co 
of  the  bureau  of  municipal  affairs,  is  making  investigations  of  light 
terns  in  different  cities  with  a  vew  of  securing  a  better  lighting 
for  Harrisburg. 

MAH.'VFFEY,  PA. — The  Penn  Electric  Company,  which  proj 
supply  electricity  to  a  number  of  coal  mines  in  Cambria  County 
as  other  counties,  it  is  understood,  will  investigate  the  feasibilit) 
veloping  the  Susquehanna  River  near  Mahaffey. 

MERCER,  PA. — .Application  has  been  made  to  the  Borough  Cou  i  ■" 
a  franchise  to  install  and  operate  an  electric-light  plant  in  Merce 

PITTSBURGH,  PA.— Plans  are  being  considered  by  the  Pi  '■  ■' 
Railways  Company,  a  subsidiary  of  the  Philadelphia  Electric  C 
for  extensive  improvements  and  extensions  to  its  system,  invol 
expenditure  of  about  $3,000,000.  About  20  miles  of  new  track 
laid,  at  a  cost  of  about  $1,500,000;  about  $425,000  will  be  expei 
new  machinery  and  $676,000  for  bridges  and  other  betterment 
company  will  contribute  about  $600,000  toward  removing  a  heav 
in  Grant  Street,  the  city  paying  part  of  the  cost. 

SELLERSVILLE,  PA.— Preparations  are  being  made  by  ^X' 
celsior  Light  &  Power  Company  for  extensive  improvement  to  3  sys- 
tem, involving  an  expenditure  of  about  $27,000.  A  new  pow(  housl 
will  be  built,  new  boilers  and  generators  installed.  The  entir<  ysK" 
will  be  changed  to  two-phase  throughout  Sellersville.  Souder  i  »" 
Telford.  It  is  also  proposed  to  extend  the  system  to  Blooming  I  n  aM 
Trumbauersville.  The  flat  ra<e  will  be  eliminated  entirely  am  "CK" 
installed  for  all  consumers.  The  company  proposes  to  supply  e  tncltr 
for   manufacturing  plants. 

SPRING  CITY,  PA.— Sealed  proposals  will  be  received  by  tl  Board 
of  Trustees  for  the  Eastern  Pennsylvania  State  Institution  .t  '"' 
Feeble-Minded  and  Epileptic,  care  of  Philip  H.  Johnson,  I""*'' 
1824-23   Land  Title  Building,   Philadelphia,  Pa.,  until  Sept.  25  f   "«'■ 


: MEMBER  23,    191 1. 


ELECTRICAL    WORLD. 


77S 


ii  and  equipping  power  house  and  laundry  for  the  ICnstern  Institution 
f.  Feeble-Minded  and  Epileptic,  Spring  City,  Pa.  I'lans  and  spccihca- 
lis  and  form  of  proposal  may  be  obtained  on  application  to  Philip  H. 
Jnson,  architect.  A  deposit  of  $100  will  be  required,  which  will  be 
rmded  upon  return  of  plans  and  specifications.  Samuel  A.  VVhitaker 
i^ecretary  of  board. 

HARLESTON,  S.  C. — I'lans  have  been  prepared  by  Lamar  Lyndon. 
o.New  York,  consulting  engineer,  and  submitted  to  the  City  Council 
1;  the  construction  of  a  municipal  electric-light  plant  in  Charleston. 
Hr  propositions  were  submitted  as  follows:  1.  A  plant  to  provide 
e'iridty  for  lighting  the  entire  city,  municipal  buildings  and  depart- 
nuts  and  the  sewage  pumping  stations.  2  A  plant  that  will  provide  for 
aiextendcd  street  lighting  system,  the  illumination  of  municipal  buiUl- 
Iv  and  departments  and  sewage  pumping  stations.  3.  A  plant  to  be 
o,rated  in  connection  with  the  water  works  if  built.  4.  A  plant 
r'  provides  for  increased  street-lighting  system  and  pumping  station 
:    commercial  service. 

r.V  P.\TH.  S.  C. — Contracts  have  been  awarded  by  the  Board  of 

Works    for    machinery    and    equipment    for    electric-light    plant    as 

Boilers    and    .icccssories    and    engine    with    equipment    to    the 

Iron  Works  Company,  of  Meadville,  Pa.,  for  $2,100;  generator, 

and    switchboard,    arc    lamps,    series    lamps,    regulators,    switch- 

b.Ui,   cut-out    blocks,    fuse    wire,    electric    watt  hour   meters   and    motor, 

l.'he  Westinghouse  Electric   &  Manufacturing  Company,   of   Pittsburgh, 

F    for  $2,700:   wire  and  line  hardware  to  the   Southern    Kleciric  Com- ' 

pp.  of  Baltimore.  Md.,  at   53,300;   poles  and   electric  control  valves  to 

]F.    Blount,    of    Atlanta,    Ga.,    for    $860    and    $150,    respectively;    con- 

ttt«  have  not  yet  been  awarded   for  triplex  pump,   air-compressor,   tank 

I   tower,  water  meters,  deep-well  pump,  boiler  house  and  engine  room. 

Jii   F.  Monroe  is  chairman  of  Board  of  Public   Works. 

'HITMIRE,  S.  C. — Arrangements  are  being  made  by  the  Glenn 
LtTj  Manufacturing  Company  for  enlarging  its  plant.  The  company 
PMMS  to  increase  its  capital  stock  by  $500,000  and  to  add  about  30.000 
•jdle*  with  accompanying  looms,  cards,  etc.  At  present  the  company 
Oi-lte»  36,000  spindles.  125  narrow  looms,  775  broad  looms,  48  cards, 
e--  The  plant  is  operated  by  electricity.  William  Coleman  is  president. 
'APID  CITY,  S.  D.— The  Dakota  Power  Company  has  awarded  the 
c.rict  for  the  concrete  foundation  for  its  proposed  power  house  to 
t^  South  Dakota  Construction  Company,  estimated  cost,  $6,000.  The 
bdini  will  be  80  ft.  x  35  ft.,  one  story  high,  with  a  two-story  annex 
IX  »  26  ft.,  to  cost  about  $12,000.  The  cost  of  the  equipment  is  esti- 
nrd  at  about  $40,000. 

l\CKSONVILLE,  TENN.— The  Jacksonville  Railway  &  Light  Com- 
pr  is  contemplating  the  purchase  of  one  second-hand  SOO-kw,  2200-Tolt, 
*;Tele.  three-phase,  3600  r.p.m.  turbo-generator  for  its  power  house  in 
Jtxson. 

tNOXVILLE,  TENN.— The  City  Council  has  passed  over  the  veto 
o:he  Mayor  the  ordinance  granting  the  Eastern  Tennessee  Power  Com- 
P*r  a  thirty-five-year  franchise  to  operate  in  Knoxville.  The  Mayor 
clued  that  the  city  should  have  received  a  bonus  of  $5,000  in  addition 
tether  concessions  by  the  company,  the  details  of  which  are  given  in  the 
i»t  of  Sept  9. 

ORPUS  CHRISTI,  TE3{.— The  People's  Light  Company  has  engaged 
r-i.  Lancashire,  of  Dallas  and  Corpus  Christi,  to  make  investigations 
»  prepare  plans  for  improvements  and  extensions  to  its  plant.  It  is 
rwsed  to  double  the  output  of  the  plant. 

^\LLAS,  TEX.— Work  has  begun  on  the  erection  of  the  ornamental 
laj  ttandards  in  the  business  district  of  the  city.  The  system  will  in- 
el  e  no  tUndards,  each  carrying  a  1000-cp  arc  lamp. 

EC.^TliK,  TEX.— It  is  reported  that  the  Decatur  Water  &  Light 
*'  paoy  it  planning  to  rebuild  its  electric-light  and  power  plant,  re- 
«ly  destroyed  by  fire. 

JRNEY,  TEX.— The  Forney  Water  Works  Company  has  filed  an 
"ndment  to  its  charter  increasing  its  capital  stock  from  $10,000  to 
VOOO  and  changing  its  name  to  the  Forney  Water,  Light  &  Ice  Com- 
P"'-  It  ia  understood  that  improvements  to  the  system  have  been  com- 
pl!d. 

..AMJN,  TEX.— Preparations  are  being  made  by  the  Marlin   Electric 
't  Cotapany  for  extensions  to  the  street-lighting  system.     About    100 

«,rl  luaps  w.ll  be  erected  in  the  residence  portion  of  the  town.     It  is 

"i.-rstood  that  material  has  already  been  purchased. 
ENIEL,  TEX— The  City  Council  has  granted  the  Greenville  Railway 
'ght  Company  a  charter   for  the  extension   of  its  street  railway  sys- 

•e  from  Forest  Park  in  Greenville  to  Peniel. 

.1    '  ?^^  TEX.— Steps  have  been  taken  toward  the  establishment  of  an 
«1  ric-light  plant  in  Runge. 

St  •mm!'''    "'^•^"—1'"=    City    Council    has    decided    to    install    a    new 
-t  iighhiig  system,  to  cost  about  $2,200.     Tungsten  incandescent  lamps 
»,  be  uaed. 

in^a  ^'^^'~^''*  *I"'>=''»'"s'  Light  &  Power  Company  has  entered 

twenty.five-year  contract  with  the  Davis  &  Weber  Counties  Canal 
^  pany  tor  water  power  for  its  plants. 

•'•deJ'Jh  "^'^''•"~'''''«   ^^''s  &  Weber  Counties   Canal   Company  has 

P<:r  nl     t    "'"^^"   ^°'  ""^   construction   of   its   proposed   hydroelectric 

o'alt  Lai    r-     ^''^'^'''''*  '°   'he    Lynch    Cannon    Engineering  Company, 

"He  City,  Utah,  for  $215,000.     The  company  has  also  awarded  a 


contract  to  William  Doyle,  of  Ogden,  Utah,  for  the  construction  of  a 
new  concrete  headgate  in  Weber  Canyon. 

SALT  LAKE  CITY,  UTAH.— Bids  will  be  received  by  the  County 
Clerk  of  Salt  Lake  County,  Salt  Lake  City,  Utah.,  until  Oct.  2  for  furnish- 
ing material  and  erecting  power-house  building  for  Salt  Lake  County,  to 
be  located  at  the  corner  of  Twelfth,  South  and  State  Streets,  Salt  Lake 
City,  plans  and  specifications  for  which  are  on  file  at  the  office  of  J.  A. 
Headlund,  architect,  523  Dooly  Building,   Salt  Lake  City,  Utah. 

ENOSBURG  FALLS,  VT.— The  village  of  Enosburg  Falls  has  awarded 
the  contract  for  the  construction  of  a  conc-rte  dam  to  the  Twitchel  Lum- 
ber Company,  to  cost  about  $15,000.  F.  O.  Sinclair,  of  Burlington,  Vt., 
is  engine  :r. 

HARDWICK,  VT.— Contracts  have  been  awarded  by  the  village  of 
Hardwick  for  construction  of  concrete  dam  and  machinery  in  connection 
with  municipal  electric-light  plant  as  follows:  To  the  Woodberry  Granite 
Company  for  construction  of  dam;  electrical  equipment  to  the  Westing- 
house  Electric  S:  Manufacturing  Company  and  for  water-wheels  to  the  S. 
Morgan  Smith  Company.  An  appropriation  of  $50,000  has  been  made  for 
improvements  to  plant.  Frank  O.  Sinclair,  of  Burlington,  Vt.,  is  engi- 
neer. 

HYDE  P.ARK,  VT.— .\u  appropriation  of  $10,000  has  been  made  by  the 
village  of  Hyde  Park  for  improvements  to  the  municipal  electric-light 
plant,  including  the  construction  of  a  concrete  dam,  electrical  machinery 
and  water-wheels.  The  electrical  machinery  will  be  furnished  by  the 
Westinghouse  Electric  &  Manufacturing  Company  and  water-wheels  by 
S.  Morgan  Smith  Company.  Contract  for  dam  has  not  yet  been  awarded. 
F.    O.    Sinclair  of   Burlington,    Vt.,  is   engineer. 

RUTL.AND,  VT.— Plans  have  been  prepared  by  Henry  F.  Bryant,  of 
Brookline,  Mass.,  for  the  dam  to  be  built  by  the  Rutland  Railway,  Light 
&  Power  Company  at  Clarendon  Gorge.  The  plans  call  for  a  reinforced 
concrete  dam  with  an  ultimate  height  of  96  ft.,  but  which  will  probably 
be  finished  for  the  present  at  a  height  of  51  ft..  The  radius  of  the  circle 
upon  which  the  dam  is  to  be  built  is  150  ft.  The  power  station  will  be 
located  a  short  distance  below  the  dam  and  will  be  40  ft.  x  20  ft.  and 
equipped  with  one  500-kw  generator  direct-connected  to  water  wheel  of 
1000  hp. 

HANFORD,  WASH.— The  Black  River  transmission  line  of  the  Pa- 
cific Power  &  Light  Company's  system  has  been  completed.  This  line 
completes  the  Columbia  River  system  and  will  connect  the  Priest  Rapids 
power  plant  with  North  Yakima,  running  over  the  Rattlesnake  Mountains 
and  through  the  Moxee  Valley,  and  connect  White  Bluflfs,  Beverly,  Han- 
ford,  Richland,  Pasco,  Kennwick  and  Walla  Walla  with  the  Priest  Rapids 
plant. 

P.\SCO,  WASH. — Bids  will  be  received  by  the  city  of  Pasco  until 
Sept.  26  for  furnishing  84  ornamental  lamp  standards  with  cluster  lamps 
for  Improvement  District  No.  35.     L.  H.  Kintz  is  city  clerk. 

PORT  ANGELES,  WASH.— The  Olympic  Peninsular  Electric  Railway 
Company,  capitalized  at  $2,500,000,  is  planning  to  build  an  electric  rail- 
way from  Lake  Crescent  to  Port  Ludlow.    Thomas  T.  .Mdwell  is  president. 

SPOKANE,  WASH.— The  Washington  Water  Power  Company  is  plan- 
ning to  install  an  electric  distributing  system  in  the  Coeur  d'Alene 
mining  district,  Idaho. 

TENINO,  WASH.— Preparations  are  being  made  by  the  Tenino  Light 
&  Po-wer  Company  to  extend  its  system  from  Tenino  to  Chehalis,  via 
Centralia.  The  company  has  applied  for  a  franchise  to  erect  a  trans- 
mission line  in  Centralia.  The  Tenino  Light  &  Power  Company  is  owned 
and  controlled  by  the  Washington-Oregon  Corporation. 

TOPPENISH,  WASH.— The  City  Council  has  granted  the  Reserva- 
tion Electric  Company  a  fifty-year  franchise  and  a  contract  for  street 
lighting  for  a  period  of  ten  years.  Under  the  terms  of  the  contract  the 
city  has  the  option  of  renewing  the  contract  at  its  expiration  without 
an  increase  in  rates.  The  company  has  made  a  reduction  in  the  price 
of  electricity  for  street  lamps  and  for  operating  the  pumps  at  the  water 
works.  It  is  stated  that  the  company  will  make  extensive  improvements 
to  its  system.     C.  D.  Fullen  is  president  of  the  company. 

WENATCHEE.  WASH.— The  Wenatchee  Traction  Company  has  been 
granted  a  franchise  to  construct  an  electric  railway  in  Wenatchee.  The 
company  proposes  to  build  a  system,  100  miles  in  length,  operating  with 
branches  from  Cashmere  to  Beverly,  Wash.  Louis  W.  Pratt,  of  Tacoma, 
Wash.,  is  president. 

WINLOCK,  WASH.— The  new  lumber  mill  of  the  O'Connell  Lumber 
Company,  which  is  to  replace  the  one  recently  destroyed  by  fire,  will  be 
equipped  for  electrical  operation. 

ELKINS.  W.  VA. — The  Elkins  Electric  Railway  Company  is  planning 
to  build  a  new  power  house  in  Elkins  this  fall.  The  company  will  not 
let  any  contracts  for  the  work. 

BARABOO,  WIS.— At  a  special  election  held  Sept.  5  the  proposition 
to  issue  bonds  to  the  amount  of  $65,000  for  the  installation  of  a  munici- 
pal light  plant  was  defeated. 

NEW  LISBON,  WIS. — The  Central  Construction  Company,  of  Osh- 
kosh.  Wis.,  is  reported  to  have  been  awarded  the  contract  for  the  in- 
stallation of  proposed  municipal  electric-light  plant  and  water-works 
system  at  New  Lisbon,  to  cost  $18,000. 

ALIX,  ALTA.,  CAN. — It  is  reported  that  the  town  of  .Alix  has  placed 
a  contract  for  the  complete  installation  of  an  electric-light  plant,  to  cost 
$15,000.     The  town,  it  is  understood,  expects  to  supply  electricity  to  light 
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the  new  hotel  which  the  Grand  Trunk  Pacific  Railroad  is  building  at 
Buffalo  Lake,  located  a  short  distance  from  the  town. 

PRINXE  RUPERT,  B.  C,  CAN. — Plans  are  being  considered  for  the 
erection  of  a  hydroelectric  power  plant  on  Goose  Bay  for  the  Hidden 
Creek  Mine.  The  plant  will  have  an  output  of  3500  kw.  Jay  P.  Graves, 
of  Spokane.  Wash.,  is  general  manager  of  the  mine. 

PORT.AGE  L.\  PRAIRIE.  M.\N.,  CAN.— The  bylaw  authorizing  an 
issue  of  debentures  to  the  amount  of  $110,000  to  purchase  the  electric 
lilant  of  the  Central  Electric  Company,  to  be  owned  and  operated  by  the 
municipalit>',  has  been  approved  by  the  ratepayers.  The  city  has  taken 
over  the  plant. 

SELKIRK,  MAN.,  CAN.— The  Town  Council  has  decided  to  inst.ill 
an  electric  distributing  system  at  a  cost  of  about  $10,000.  The  Council 
recently  entered  into  a  contract  with  the  Winnipeg,  Selkirk  &  Lake 
Winnipeg  Railway  Company  to  supply  electricity  to  operate  the  system. 
Under  the  terms  of  the  contract  the  company  will  supply  lOOhp  at  $30 
per  horse-power  per  year. 

G.\LT.  ONT.,  CAN. — The  ratepayers  on  Sept.  10  voted  in  favor  of 
the  by-law  appropriating  $5,000  for  extensions  to  the  water-works  system 
and   $5,000   for  the  installation   of  hydroelectric   power  at  the   station. 

W.-\LKERVILLE,  ONT.,  CAN.— The  Town  Council  is  reported  to 
have  decided  to  discard  the  use  of  natural  gas  for  street  lighting  and 
has  entered  into  a  contract  with  the  Walkerville  Light  &  Power  Com- 
pany to  light  the  streets  of  the  town  with  electricity  for  a  period  of 
ten  years  at  the  rate  of  $154  per  month,  which  includes  maintenance 
and  care  of  lamps. 

MOOSE  JAW,  SASK.,  CAN.— The  city  is  reported  to  have  made  a 
revision  in  its  rates  for  electricity  for  motors,  allowing  a  discount  of  40 
per  cent  on  monthly  bills  exceeding  $80  and  50  per  cent  on  bills  over 
$200. 

PRINCE  ALBERT,  SASK.,  CAN.— C.  H.  and  P.  H.  Mitchell,  engi- 
•eers.  Traders'  Bank  Building,  Toronto,  Ont.,  Can.,  will  have  charge 
■i  the  construction  of  the  proposed  hydroelectric  plant  to  be  erected 
by  the  city  of  Prince  Albert  at  LaColle  Falls  on  the  Saskatchewan 
River.  The  cost  of  the  proposed  plant  is  estimated  at  about  $800,000. 
A.  Holmes  is  Mayor. 

PARRAL,  CHIHUAHUA,  MEX.— The  installation  of  a  new  power 
plant  is  under  consideration  by  the  Sierra  Plata  Mining  Company.  R.  H. 
.Mien  is  manager  of  this  property. 

MAZAPIL,  ZACATECAS,  MEX.— The  Santa  Rosa  Mining  Company, 
it  is  reported,  is  planning  to  install  a  power  plant.  The  equipment  will 
include   gas  producers,  gas  engines  and  electric  generators. 


New  Industrial  Companies. 

THE  AMBOY  ELECTRIC  COMPANY,  of  Perth  Amboy,  N.  J.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $20,000  for  the 
purpose  of  doing  a  general  electrical  and  mechanical  engineering  business. 
The  incorporators  are  Bruce  W.  Jones,  William  H.  Gerow  and  Neils 
Christian  Nielson,  all  of  176  New  Brunswick  Avenue,  Perth  Amboy,  N.  J. 

THE  BRIGGS  MAGNETO  COMPANY,  of  .-Xugusta,  Maine,  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Maine  with  a  capi- 
tal stock  of  $600,000.  L.  J.  Coleman  is  president;  M.  M.  Farrar,  treas 
urer,  and  Charles  L.  .Andrews,  clerk. 

THE  DETROIT  ELECTRIC  CAR  COMPANY  OF  PHILADELPHIA, 
of  Camden,  N.  J.,  has  been  incorporated  by  A.  M.  Garrison,  J.  M.  Russell 
and  A.  S.  Flowers,  all  of  Camden,  N.  J.  The  company  is  capitalized  at 
$25,000  and  proposes  to  manufacture  electric  cars  and  do  an  electrical  and 
mechanical  engineering  business. 


New  Incorporations. 


WILMINGTON,  DEL. — Articles  of  incorporation  have  been  filed  for 
the  United  States  Telephone  Company  under  the  laws  of  the  State  of 
Delaware  with  a  capital  stock  of  $5,000,000  by  John  W.  Long,  Lester  S. 
Smith,   of   Boston.    Mass.,   and  William  M.    Pyle,  of  Wilmington,   Del. 

WILMINGTON,  DEL.— The  American  Traction  &  Light  Company  has 
been  chartered  with  a  capital  stock  of  $50,000  to  build  electric  railways 
and  power  plants  in  the  Southern  States.  The  officers  of  the  company  are 
H.  C.  Brubaker,  of  Indianapolis.  Ind.,  president;  G.  E.  Bruse,  of  Indian- 
apolis, Ind.,  secretary;  P.  P.  Dew,  of  Blacksburg,  S.  C,  treasurer,  and  W. 
A.   Calhoun,  of  Buffalo,  N.  Y..  chief  engineer. 


Personal, 


MR.  J.  B.  DEMPSTER  has  been  placed  in  charge  of  the  newly  created 
electrical   inspection    department   of   the  city   of  Des  Moines,  la. 

MR.  CHARLES  D.  KAEDING  has  been  appointed  superintendent  of 
the  mechanical  and  electrical  department  of  the  Goldfield  Consolidated 
Mining  Company,  Goldfield,  Nev. 

MR.  FRANKLYX  D.  WITWER,  until  recently  connected  with  the 
Brilliant  Electric  Company,  of  Cleveland,  is  now  assistant  manager  of 
the  Bryan-Marsh  Company,  Chicago. 


MR.  M.  R.  LASH  has  succeeded  Mr.  W.  N.  Keiser  as  electrical     i 
ncer   for  the  Union   Electric   Company   of   Dubuque,   la.      Mr.   Lasli 
to  Dubuque  from  Des  Moines  and  was  formerly  with  the  Western 
trie   Company. 

MR.  F.  C.  BARRINGTON,  formerly  president  of  the  Columbia 
trical  Company,  supply  dealer,  of  St.  Joseph.  Mo.,  has  been  apin 
sales  manager  of  the  St.  Joseph  Railway,  Light,  Heat  and  Power 
pany's  lighting  department. 

MR.  C  hi'URFEL,  formerly  with  the  Intermountain  Electric  Comi 
of  Salt  Lake  City,  has  entered  into  partnership  with  Mr.  H.  L.  li 
son,  of  the  Electric  Manufacturers'  Sales  Company,  with  offices  in 
Gas  &   Electric    Building,    Denver,    Col. 

MR.  H.  A.  COWGILL  has  been  appointed  electrical  engineer  f- 
St.  Joseph  Railway,  Light,  Heat  and  Power  Company,  of  St.  Josepli, 
Mr.  Cowgill  was  formerly  located  at  Columbus,  Ohio,  with  the  Col. 
Railway  and  Light  Company,  another  of  the  Clark  syndicate  properi: 

MR.  OLY  H.  ALLEN,  assistant  superintendent  of  the  Housatonic  I 
Company  and  the  Connecticut  Company,  Suffield,  Conn.,  has  ben 
pointed  superintendent  to  succeed  Mr.  J.  P.  H.  de  Windt.  who  has 
appointed  manager  and  superintendent  of  the  Springfield-Alberta  Com 
Alberta,  Canada. 

MR.  THOMAS  FOULKES,  Los  Angeles,  Cal.,  a  retired  electrical 
neer  and  contractor,  has  been  appointed  by  Mayor  Alexander  a  nu 
of  the  Board  of  Public  Utilities  of  that  city.  This  completes  the  full 
bership  of  the  board,  the  two  other  members  being  Lewis  R.  V 
and  Martin  Bekins. 

MR.  ARTHUR  C.  HOBBLE,  formerly  connected  with  the  hydrocl 
undertaking  at  Cauvery  Falls,  Sivasamudrum,  Mysore,  India,  has 
employed  by  the  Mexican  Northern  Power  Company  as  electrical 
struction  engineer  for  the  500-hp,  110,000-volt  Conchos  project  near 
Rosalia,  Chihuahua,  Mexico. 

MR.  A.  M.  H'ORTHINGTON,  general  manager  of  the  Louisville 
ing  Company,  has  resigned  that  position  on  account  of  ill  healtl 
resignation  to  take  effect  Oct.  15.  Mr.  P.  T.  Glidden,  vice-presider 
general  manager  of  the  Eastern  Pe^insylvania  Power  Company,  V 
Pa.,    will    succeed    Mr.    Worthington. 

MR.  A.  L.  HARDING  has  been  appointed  superintendent  of  ope 
of  the  Colorado  Department  of  the  Telluride  Power  Company,  sii 
ing  Mr.  J.  C.  Damon.  Mr.  Harding,  who  joined  the  staff  of  the  coi 
in  the  fall  of  1910,  is  a  graduate  of  the  electrical  engineering  depai 
of  the   Massachusetts  Institute   of   Technology. 

MR,  PETER  J.  Mi  RISSEY,  foimerly  assistant  to  the  chief  en 
of  the  Detroit  Edison  Company,  is  now  general  manager  of  the  Ci 
Light,  Heat  &  Power  Company,  Johnstown,  Pa.  Mr.  Morissey  hai 
connected  with  the  Detroit  Edison  Company  continuously  since  hi;^ 
uation  from  the   Pennsylvania  State  College   in   1904. 

MR.    J.    G.    HENNINGER,    illuminating    engineer,    with    the    .N, 
Electric    Lamp    Association,    will    deliver    a    lecture    before   the   Elt 
Vehicle   Association    of   America    at   its   annual   convention   in   New 
City    Oct.    10,    which    will    cover    the    illumination    of    public   and 
garages    and    also    touch    on    the    lighting    of    automobile    salesroorr 

MR.  THOMAS  A.  EDISON  was  the  guest  in  Budapest  of  Mr.  I 
de  Fodor,  general  manager  of  the  Budapest  General  Electric  Co 
who  was  one  of  the  assistants  of  the  great  inventor  in  1881  a 
pioneer  work  in  Europe  in  establishing  there  the  Edison  system. 
Fodor  met  Mr.  Edison  in  Vienna  and  induced  him  to  take  an  aui' 
trip  to  Budapest. 

MR.  WILLIAM  EDWIN  FREEMAN,  who  has  been  associated  \\ 
Western  Electric  Company,  Chicago,  for  the  past  seven  years,  ha 
elected  professor  of  electrical  engineering  at  the  Kentucky  State 
sity,  from  which  he  graduated  in  1904.  Mr.  Freeman  will  succec' 
A.  M.  Wilson,  who  resigned  to  become  professor  of  electrical  engi 
at  tlie  University  of  Cincinnati. 

MR.  ARTHUR  WILLIAMS,  of  the  New  York  Edison  Compa 
returned  from  Europe  after  a  ten  weeks'  trip  through  England,  1 
France,  Germany  and  Switzerland.  While  his  trip  was  primar 
recreation,  Mr.  Williams  spent  part  of  the  time  in  studying  1: 
conditions  abroad,  with  particular  reference  to  welfare  work  and 
progress  of  the  electrical  industry. 

MR.    R.    P.    VIVIAN   has   been   appointed   chief   engineer   for  i 
buque    (Iowa)    Union    Electric    Company,    succeeding    Mr.    C.   J. 
whose    death,    due    to    pneumonia,    occurred    last   April.      Mr.   Vivi 
formerly  with  the  steam-turbine  department  of  the  General  Electr  Com- 
pany, following  several  years'  service  as  superintendent  of  motiv(  ower 
for  the  Havana   (Cuba)    Central   Electric  Railway. 

MR.  WIRT  S.  SCOTT,  chief  engineer  of  the  McKeever  Electric  Con- 
struction Company,  has  been  appointed  superintendent  of  the  m  icip* 
electric  light  plant,  Columbus.  Ohio,  to  take  effect  Oct.  1.  Alth  ;b  he 
was  graduated  from  the  Ohio  State  University  only  a  few  months  i  ,  Mr. 
Scott  has  had  much  experience  in  electrical  work,  having  been  i  W^ 
employment  of  the  government  at  the  Norfolk  navy  yard  from  94  to 
1907. 

MR.  WILLIAM  A.  DONKIN,  general  contract  agent  of  the  A  ?henr 
County  Light  Company,  has  been  selected  as  manager  of  the  P'']'^"^^ 
Industrial  Development  Commission,  a  body  organized  to  "bo  the 
Iron  City.     Mr.   Donkin,  who  will   assume  his  new  duties  on  Oc  1.  ba^ 
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-sociated  with  the  Allegliery  County  Light  Company  for  the  past 
irs,  during   the  last   tive   of   which   he   has  been    the   general   con- 

,■  agent  of  the  company.     His  new  work  will  be  in  a  measure  on  the 

what    lie   lias   been    accustomed    to,   and    his   experience   with    the 

:ijn  he  is  leaving  is  regarded  as  a  valuable  asset  to  the  industrial 

.'0H\  BORLAND  INGERSOLL.  formerly  electrical  engineer  of 
kane   »%    Inland    Empire    Railroad    Company,    has    been    appointed 

1 1  engineer  of  the  British  Columbia  Electric  Railway  Company, 
id  offices  at  Vancouver,  B.  C.  In  his  new  position  Mr.  Ingersoll 
c  charge  of  all  new  electrical  construction,  the  rebuilding  of  the 

nng  lines  of  the  company  in   Vancouver  and  the  electrical  instal- 

■I  two  generating  stations  soon  to  be  erected.  Mr.  Ingersoll  went 
,  .lie  from  Pittsburgh  as  representative  of  the  Westinghouse  Electric 

■.lacturing  Company  in  charge  of  the  installation  of  apparatus  for 

;r  d'.Mene  &  Spokane  Railway  Company.     Mr.  Ingersoll  became  an 

0  of  the  A.  I.  E.  E.  in  1903  and  was  transferred  to  full  member- 
1910. 

\     H.   BROIVX.   formerly  professor  of  physics  and   electrical   cti- 

<  at  the  .\gricultural  and  Mechanical  College  of  Texas,  has  been 
1  professor  of  electrical   engineering  at   the   L'nivcrslty  of  Texas, 

id  Dr.  A.  C.  Scott.  Dr.  Brown  received  the  degree  of  mechanical 
from  Ohio  State  University  in  1893,  the  degree  of  master  of  arts 
rnell  University  in  1898,  and  the  degree  of  doctor  of  philosophy 
nois  Wesleyan  University  in  1900.     His  experience  in  his  profcs- 

■  consisted  of  a  student  assistantship  in  physics  and  electrical  en- 

,■  during  his  senior  year  in  Ohio  State  University;  an  instructor- 
physics  and  electrical  engineering  for  five  years  in  the  same  in- 
•  fterward  an  assistant  professorship  for  two  years  in  Delaware 
.ind  for  five  years  a  professorship  of   physics   and   electrical   en- 

;  at  the  -Agricultural  and  Mechanical  College  of  Texas.  For  the 
years   he    has    been    educational    director    of    the    Young    Men's 

■.    .\ssocation   at    Wilmerding,    Pa.      Besides    his   educational    work 

AO   has    had    practical    experience    in    his    profession    as    general 

if  the   Rapid  Transit   Railway   at   Chattanooga,   Tenn.,    lor   two 

J  was  in  charge  of  the  government  test   on   incandescent   lamps 

A  ..rWs  Fair  in  Chicago.     He  is  the  author  of  a  book  of  problems 

■ntary  electrical  engineering,  and  also  of  a  book  of  special  log- 
ratios  to   facilitate   the   selection   of   gears   for   use  in   trains  and 

inacliine^   and   latlie-;    for    ciitfinc   thread-gears    to   incommensurate 


Obituary. 


'R.  OTIS  CARTER   POST,   of  the  switchboard   sales   department   of 

tbUejIinghouse  Electric  &  Manufacturing  Company  at  East  Pittsburgh. 

■I'    ■   ■Henly  of  heart  failure  after  retiring  on  the  night  of  Wednesday, 

on  which  date  he  had  been  placed  in  charge  of  this  department, 

<    Mr.    K.    E.    Van    Kuhan,    v.bo    had    been    transferred    to    the 

•Tice  of  the  company.     Mr.  p.^st  was  a  graduate  of  the  Michigan 

'^al  College.     He  was  about   I'.irty-two  years  of  age. 

C.   RASMUSSEN,   a    yomig  electrical    ensinecr.    was   killed   by 

ci  -ic  shock  at  the  hydroelectric  plant  of  the  city  of  Sturgis,  Mich.,  at 

LjKtd  Dim,  on  the  St    Joseph  River,  sixteen  miles  from  Sturgis,  on  Sept. 

1-    ^ceordmg  to  the  newspapers,   Mr.    Rasmussen   came   in  contact  with 

r   wires  carrying  23,000  volts,   at   which   potential    the   output   of 

1  IS  transmitted.     It  is  said  that  death  was  instantaneous.      Mr. 

n   was   employed   by   the   Allis-Chalmers    Company    and   was   en- 

s^  1  on  erection  work  for  that  company   when   he   met   his   death.     The 

•<    WM  taken  to  Milwaukee  for  burial. 


Trade  Publications. 


«p  by  the  Westmghouse  Electric  &  Manufacturing  Company  are  illus 
o?t.  ..  '^"''^''  '"  ^°'<*"  "'»"■  J"^'  i^s-'ed-  Complete  information 
»lrv«      '  ■■"Eluding  sizes,   styles,    weights,    watts  input,   etc.,   is 

h.*,-^"""'  E^'^I^'^— Ihe  --^tlas  Engine  Company,  Indianapolis,  Ind., 
Cmo  ■■>  Prmted  form  a  report  made  by  Mr.  C.  E.  Sargent,  of 
armuL?.!  ""  •^"^'  crude-oil  engine  and  also  a  catalogue  describing 
of'ul^,  7,  ?^'"^-  ■^''^  '^^'^  '"'  M---  Sargent  gave  a  consumption 
wJe  oil  of  less  than  10  gal.  per  100  kw  through  a  wide  range  of  load. 

C  i?°w-?^  INDUCTION  MOTORS.-The  Mechanical  Appliance 
iniZ'  ""*'"''«•  Wis.,  has  issued  a  neat  booklet  on  its  Tvpe  K 
"e^Xen  Jh'"'  *"''  squirrel-cage  rotors  and  attain  their  best 
mllThJr  !T  "'"'•<'""«"  and  full  load.  The  machines  are  built 
»    buff?  '.""'"'  '"^  backgeared  types  and   are  also  combined 

«tio„  ar;  '"r     ?  ""^  ventilating   fans.      The  various  details  of  con- 
^■on  are  outlined  in  the  booklet. 

i»i-d  fn^f'TTj'  W'^'"8''»"«   Electric  &  Manufacturing   Company  has 

•'W   m  r      "'   '^"-   *""■   "^'S  and   4215,   devoted    respectively    to 

"thboarH       ."■   *""•'"»"    ""'"    for    small    residences,    direct-current 

tbboard  meters  and  alternating-current  switchboard  meters.  Both  types 


of  watt-hour  meter  work  on  the  induction  principle  as  do  also  the  alter- 
nating-current switchboard  instruments.  The  direct-current  switchboard 
instruments  operate  on  the  D'Arsonval  principle. 

WIRINt;  SPECIALTIES.— Catalogue  No.  15  Issued  by  the  Arrow  Elec- 
tric Company,  Hartford,  shows  important  additions  to  the  company  s 
line  of  sockets,  receptacles  and  rosettes.  The  complete  interchangeable 
line    of    Arrow-fO    sockets    is    illustrated    as    well    as   a    complete    line    of 

twenty-point  adjustable  sockets.    The  same  interiors — key,  keyless  or  pull 

arc  used  in  both  lines  of  sockets.  The  company  has  made  some  minor 
improvements  in  its  line  of  switches  and  has  also  brought  out  several 
new  porcelain  sockets,  receptacles  and  a  line  of  midget .  and  K-W  ;o- 
settes. 

SELLING  FIXTURES.-The  Tungstolier  Company,  Conncaut,  Ohio, 
has  issued  a  handsome  pamphlet  giving  full  details  of  a  method  whereby 
electrical  dealers  can,  with  a  small  stock  of  parts,  give  a  customer  a 
choice  of  no  less  than  1944  different  fixtures.  The  pamphlet,  which  wi.-i 
written  by  Mr.  E.  J.  Kulas,  president  of  the  Tungstolier  Company,  illus- 
trates the  various  interchangeable  fixture  parts,  and  shows  numbers  of 
fixtures  assembled.  An  outfit  and  arrangement  are  also  described  by 
means  of  which  a  dealer  can  assemble  and  advantageously  display  to  a 
customer  any  style  of  the  1944  different  fixtures. 

SERIES  STREET-LIGHTING  SVSTEM.—The  Pittsburgh  Trans- 
former Company,  Pittsburgh,  Pa.,  has  issued  Bulletin  No.  1154,  describing 
its  series  street-lighting  system.  There  are  no  moving  pans  to  the  .system, 
the  tungsten  lamp  being  regulated  by  a  silico-vanadium  steel  core  regu- 
lating coil  from  a  simple  step-down  transformer  mounted  on  a  pole.  The 
latter  is  built  for  1 100-2200-volt  circuits  and  is  provided  with  various 
taps  to  yield  a  number  of  voltages.  The  regulating  coil  is  mounted  in 
the  dome  of  each  lamp  fixture  and  operates  by  maintaining  the  continu- 
ity of  the  circuit  when  one  or  more  lamps  fail.  The  fixtures  comprise 
mast  arms  or  hanger  arms  with  reflector,  center  span  suspension  with  re- 
flector, or  ornamental  bracket  with  reflector. 


BUSINESS  NOTES. 

THE  DONGAN  ELECTRIC  MANUFACTURING  COMPANY,  of  De- 
troit, Mich.,  manufacturer  of  the  Dongan  line  of  electrical  measuring 
instruments,  has  established  a  New  York  agency  at  150-I.S2  Chambers 
Street,   under  the   management   of  Mr.  W.   F.    Curtis. 

NEW  OFFICE  BUILDING  OF  THE  NEW  YORK  &  OHIO  COM- 
PANY.— A  commodious  brick  building  has  been  erected  on  Dana  Avenue, 
Warren,  Ohio,  in  which  the  sales  department  of  the  New  York  &  Ohio 
Company  will  be  located  on  or  before  Oct.  1.  The  company  manu- 
factures the  Packard  incandescent  lamp,  which  for  more  than  twenty 
years   has  been  well  and   favorably  known  to  the   electrical   trade. 

THE  SANBORN  ELECTRIC  COMPANY,  of  Indianapolis,  Ind..  has 
purchased  a  site  on  North  Illinois  Street,  Indianapolis,  Ind.,'  on  which 
it  proposes  to  erect  a  six-story  business  building.  The  first  floor  will  be 
used  as  display  rooms  of  the  Sanborn  Electric  Company  and  the  second 
floor  will  be  used  for  drafting  rooms  and  office.  The  company  is  planning 
to  engage  extensively  in  electrical  supplies  as  well  as  the  contracting 
business. 

THE  FALKENAU  ELECTRICAL  CONSTRUCTION  COMPANY,  of 
Chicago,  acting  as  general  contractor  for  the  Merchants'  Ught  &  Power 
Company,  of  Ogden.  Utah,  has,  during  the  past  week,  placed  in  operation 
the  arc  lighting  system  for  the  city  of  Ogden.  This  is  an  installation  of 
200  Westnighouse  luminous  arcs  and  involves  the  erection  of  about  3000 
poles,  50  miles  of  wire  and  the  building  of  a  substation  equipped  with 
Westinghouse  transformers  and  rectifier  outfits.  This  entire  work  was 
completed  in  ninety  working  days  under  heavy  municipal  penalties  for  de- 
lays. The  work  was  finished  thirty  days  ahead  of  contract  time  and  has 
been  formally  accepted  by  the  Merchants'  Light  &  Power  Company. 

THE  STAVE  ELECTRICAL  COMPANY,  131  Hudson  Street,  New 
York,  reports  that  its  Western  business  has  increased  by  leaps  and  bounds, 
due  to  the  introduction  of  the  Long-Burning  Stave  naming  Arc  Lamp!  ' 
and  this  has  necessitated  the  opening  of  a  Western  office  at  452  Monad- 
nock  Block.  Chicago.  Mr.  J.  Gustaf  V.  Lang,  who  is  well  known  in  elec- 
trical circles,  both  in  this  country  and  abroad,  and  who  has  been  asso- 
ciated with  Mr.  Theo.  Stave,  president  of  the  Stave  Electrical  Company 
for  a  number  of  years,  has  been  appointed  manager  of  the  office,  and  he 
will  look  after  the  interests  of  the  company  in  the  West.  It  will  be  re- 
called that  the  Stave  Company  recently  secured  an  initial  order  of  250 
lamps  for  the  illumination  of  the  "Loop  District"  of  the  city  of  Chicago. 

SIGN  PROJECTORS.-The  advertising  sign  projectors  made  bv  the 
Pittsburgh  Electric  Sjiecialties  Company,  Pittsburgh,  Pa.,  described  on 
page  128  of  the  issue  of  July  8,  are  now  made  in  three  different  models. 
.Model  A  is  equipped  with  a  specially  designed  132-watt  Westinghouse- 
Nernst  glower,  guaranteed  to  have  an  average  burning  life  of  200  hours 
at  rated  voltage.  The  cost  for  energy  at  10  cents  per  kw-hour  will  be 
1.3  cents  per  hour:  or  if  burned  five  hours  per  day,  .10  days  per  month 
the  cost  per  month  for  energy  will  therefore  be  $1.95.  The  cost  of  re- 
newals per  month,  under  the  guarantee,  would  amount  to  50  cents;  this 
makes  a  total  monthly  operating  cost  of  $2.45  Model  B  is  provided  with 
a  260-watt  Edison  stereopticon  lamp,  which  has  a  useful  life  of  50  hours 
at  rated  voltage,  consuming  energy  at  the  rate  of  2.6  cents  per  hour,  or 
$3.90   per   month.      This   model    requires   three   renewals   per    month    at   a 
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cost  of  $2.25;  so  that  its  total  monthly  cost  is  $6.15.  Model  C  is  the 
same  as  Model  A,  except  that  it  is  equipped  with  a  specially  designed  66- 
watt  Westinghouse-Nernst  glower,  with  a  burning  life  of  200  hours. 
This  burner  cuts   in   half  the  cost   of  energy  used,   but  the  renewals  cost 


35  cents  per  month,  making  a  total  monthly  operating  cost  of  $  j 
With  these  guaranteed  figures  before  him,  the  prospective  user  will  be  1 
abled  to  figure  out  in  advance  exactly  what  this  form  of  display  advc ; 
ing  is  going  to  cost  him. 


Weekly   Record    of   Electrical   Patents 


UNITED    STATES    PATENTS    ISSUED    SEPT.    12,    1911. 

[Prepared   by   Robert  Starr   AUyn,    16   Exchange   Place,   New   York.] 

1,002.820.  ELECTRIC  AL.«iRM;  P.  A.  Brown,  Denver,  Col.  App. 
filed  Feb.  5,  1909.  .-^n  intermittently  operated  solenoid  controls  a 
whistle. 

1.002.831.  SPEED-LIMITING  DEVICE;  H.  F.  Elshoff,  Norwood, 
Ohio.  App.  filed  April  20,  1908.  A  centrifugal  device  trips  a  dog 
which    holds    the    switch.      For    dynamo-electric    machines. 

1.002.832.  SOTJND-CONDUCTING  ATTACHMENT  FOR  TELE- 
PHONE RECEIVERS;  C.  H.  Gatchell,  Boston,  Mass.  App.  filed 
June  24,  1909.  A  clip  having  one  ear-piece  is  adapted  to  engage 
a   receiver   and   has  an   extension   ear-piece   for   the   other   ear. 

1,002,837.  INDUCTION  MOTOR:  A.  M.  Grav,  Milwaukee,  Wis.  App. 
filed  Nov.  13,  1908.  Squirrel-cage  rotor  with  bars  normally  con- 
nected through  a  high  resistance  and  a  low  resistance,  which  is  cut 
in  to  interconnect  the  bars  after  starting. 

1,002,843.  ELECTRIC  FURNACE;  A.  Helfenstein,  Vienna,  Austria- 
Hungary.  App.  filed  Nov.  16,  1909.  A  single-bottom  electrode  is 
common   to   a  series   of   separate  shafts. 

1,002,850.  INDUCTION  MOTOR;  J.  L.  Johnson,  Milwaukee,  Wis.  App. 
filed  Feb.  14,  1910.  A  short-circuiting  ring  engages  the  ends  of 
the    conducting   bars   in   a    squirrel-cage    rotor. 

!, 002,855.  CIRCUIT-BREAKER;  W.  J.  Lietzenmayer,  Webster,  N.  Y: 
.•kpp.  filed  April  15,  1907.  A  reciprocal  arm  produces  unidirec- 
tional   rotation   of   the   movable   contacts. 

1.002,878.  PARTY-LINE  TELEPHONE  SYSTEM:  S.  A.  Souther, 
Chicago,  111.  App.  filed  Oct.  22,  1908.  A  branch-line-controlling  re- 
lay  for   serial  selection. 

1,002,882.  ELECTROLYTIC  APPAR.\TUS;  W.  B.  Thorpe,  Balham, 
London,  Eng.  App.  filed  Aug.  18.  1909.  For  use  as  or  in  the 
construction  of  meters,  switches,  etc.  Bent  tube  with  a  spark-gap 
for   igniting   the   evolved    gases. 


1,002,850. — Induction  Motor. 

1,002,886.  MAKE-ANb-BREAK  MECHANISM  FOR  ELECTRICAL 
CIRCUITS;  T.  Walter,  Natrona,  Pa.  App.  filed  Feb.  19,  1910.  Ma- 
chine for  making  photographic  prints.  Contacts  adjustable  for  dif- 
ferent time  exposures. 

1,002,891.  TELEPHONE  SYSTEM;  C.  S.  Winston.  Chicago,  111.  App. 
filed  Nov.  22,  1907.  Central  type  with  two-point  jacks.  A  second 
neutralizing   coil    is    wound   on   the   core   of   the   line   relay. 

1,002,936.  TELEPHONE  ATTACHMENT;  R.  E.  Southwick,  Los  An- 
geles, Cal.  App.  filed  Sept.  6,  1910.  A  desk  telephone  with  the 
ringer  mechanism   and  bell  in  the  base  or  in  the  transmitter  body. 

1,002.941.  CLAMP  FOR  BR.\ZING  OR  SIMILAR  WORK;  C.  R.  Stur- 
devant,  Worcester,  Mass.  .^pp.  filed  July  9,  1910.  For  brazing  rail 
bonds.     A   holder   with   copper-covered   carbon   electrode. 

1,002,977.  ELECTRIC  WATER  HEATER;  C.  O.  Farrington  and  H.  M. 
Hill,  Dallas,  Tex.  App.  filed  Nov.  8.  1910.  A  protecting  casing  with 
a  removable  heating  unit. 

1.002,983.  TROLLEY  CATCHER;  F.  W.  Geoghegan,  Vancouver,  B.  C. 
Canada.  .App.  filed  June  27,  1910.  The  trolley  pole  is  automatically 
retracted   when  the  wheel  jumps  the  wire. 

1.002.988.  METHOD  OF  UTILIZING  THE  GASES  RESULTING 
FROM  REDUCTION  OPERATIONS  CARRIED  OUT  IN  ELEC- 
TRIC FURNACES  AND  ELECTRIC  FURNACES  FOR  CARRY- 
ING OUT  THE  SAME:  A.  Helfenstein.  Vienna,  Austria-Hungary. 
App.  filed  Nov.  16,  1909.  The  electrode  is  always  surrounded  by 
the  charge. 

1.002.989.  ELECTROLYTIC  CELL;  W.  S.  Heltzen,  Davis,  W.  Va.  App. 
filed  May  25,   1910.     For  decomposing  salt  products. 

1,002.996.  ELECTRIC  CUT-OUT;  G.  A.  Jordan,  New  York,  N.  Y.  App. 
filed  Feb.  15,  1910.  An  inclosed  switch  with  a  protruding  operating 
rod. 

App.    filed 

1,003,041.  ELECTROLYTIC  PROCESS  OF  TREATING  ALK.\LINE 
COMPOUNDS;  E.  G.  Ekstrom,  Los  Angeles.  Cal.  App.  filed  Dec. 
7,  1910.  -An  aqueous  solution  of  sodium  fiuo-silicate  is  electrolized 
between  a  carbon  anode  and  a  mercury  cathode,  so  as  to  prevent 
escape  of  chlorine   gas. 


1,003,044.     CIRCUIT  INTERRUPTER;   F.  W.   Harris,  WilkinsburL 

App.  filed  May  9,  1908.     For  high-voltage  outdoor  or  manhole  s, : 
1,003,067.      SIGNALING;    D.   Robertson,   Oakland,   Cal.     App.  filed 

9,   1907.     Combined  electric  light  and  whistle  signal  for  vessels, 
1,003,083.      CABLEWAY;    H.    O.    Adam,   Dresden,    Germany.     App. 

Jan.    14,    1911.     For   automatically   maintaining   uniform   tension 

conveyor  system  for  transferring  from   one  ship  to  another  at  s 
1,003,092.     METHOD    OF    ELECTROLYTIZING    NICKEL-SULPH 

SOLUTIONS;   H.   H.    Dow,   W.   S.   Gates   and   A.   E.   Schaefer, 

tario,  Canada.     App.  filed  .-\pril  11,  1907.     The  sulphate  solution 

a  basic  nickel  precipitate  is  passed  successively  through  agitalmp 

separating   means. 
1,003,111.     ELECTRIC    SWITCH;    J.    P.    Jakobsen    and    H.    F.   Jc; 

Copenhagen,   Denmark.   _  App.    filed   Aug.    1,    1910.      A  switch  co 

is  rotated  by  an  oscillating  handle. 
1,003,120.      TURBO-ROTOR   CONSTRUCTION;    S.   H.  Mortensen, 

waukee.    Wis.     App.    filed    Dec.    21.    1908.     A   collector    lead   is 

ported  by  annular  members,   one  of  which  consists  of  grooved  < 
1,003.143.     ELECTRIC   SIGNALING   APPARATUS:    L.  P.  Locke, 

tor,    N.    Y.      App.    filed    Aug.    30,    1910.      For   railroads,   to   in( 

breakage  of  a   rail  or  joint. 
1,003.145.      ELECTRIC    CONTACTS    UNDER    CARPETS    AND 

LIKE    FOR    ALARM    SIGNALS    AND    OTHER    PURPOSE; 

Marmion.    Paris,   France.     App.  filed  June  24,    1910.     One  of  S( 

contacts  is  adapted   to   be   operated   by  an   extended   plate. 
1,003,173.      ELECTRIC    FIRE    AL.ARM;    J.    Cass,    Manchester,   Ens 

App.  filed  Aug.  28,   1909.     A  gelatine  sheet  efltects  the  closing  c 

circuit    on   a    rise   m    temperature. 
1,003,185.      SIGNAL   APPARATUS;    A.    J.    Kercher,    Los   Angeles, 

App.  filed  Oct.   6,   1909.     A  pneumatic  relay  and  alarm  system. 
1,003,187.     ELECTRO'LYTIC  PRODUCTION   OF  PRINTING  PL; 

AND  THE    LIKE;   A.    Leuchter,    Brooklyn.   N.    Y.     App.  filed 

23,   1909.     An  alloy  of  nickel  and  iron  with  a  backing  of  copp- 
1,003,196.      AUTOMATIC    FIRE    ALARM;    L.    Myers,    Newark, 

App.  filed  Aug.  4,   1910.     A  pivoted  elastic  contact  arm  with  a 

pot  and  guard. 
1,003,199.     RAILWAY  SIGNALING  SYSTEM:  T.   H.  Patenall  ar 

W.   Talbert,   Wilkinsburg,    Pa.      App.   filed    Dec.    8,    1910.     Bloc 

cut  sections  for   single   track  with   common   wire  and  battery. 
1,003,201.      ELECTRIC    AUTOMATICAL    INSTRUMENT;    T.    1 

Phillips,   Liverpool,   England.      App.   filed  Aug.   8.   1908.     Piano 

keys    are    actuated    by    electric    magnets    controlled    by   a  perf 

sheet. 
1,003.210.     WAVE  DETECTOR   FOR  WIRELESS  TELEGRAPIH  .■ 

Schloemilch  and  P.   F.  Pichon,  Berlin,  Germany.     App.  filed  At  1.', 

1909.      A    galena    contact    and    a    contact   of    material    which   03  *» 

with  difficulty,  as,  for  instance,  graphite  rod. 
1,003,222.      INTERRUPTER;    R.    H.    Wappler,   New  York,  N.   Y.   4» 

filed  Oct.   6,    1909.      Mechanical   improvements  on   Patent  No.  9  353 

for  alternating  current. 
1,003,234.     BURGLAR  ALARM;  A.  Cline,  Indianapolis,  Ind.     Apt  iW 

Nov.  5,   1909.     Wires  arranged  in  a  window  frame  to  close  a  t  ail. 
1,003,242.     GAS  LIGHTER  FOR  AUTOMOBILES:  C.  Elliott,  Bait  jre, 

Md.      App.   filed   Nov.    1,    1910.      The    hand   grip   for  turnmg  t  «« 

on  or  off  also  serves  to  close  an  ignition  circuit. 
1,003.250.      SELECTIVE    SIGNALING   SYSTEM;    E.    R.   Gill,   Yi  «". 

N.    Y.     App.   filed    Sept.    4,    1908.      For   telephone  or  telegraph  am- 

dispatching.     Has  an  answer-back  device  and  the  party  called  i   ui" 

terrupt  the  signal. 
1,003.269.      MOTOTl-CONTROLLING     APPAR.ATUS;     S.     H.     l^ft!-." 
•     Plainfield,   N.  J.     App.   filed  Feb.   21,   1910.     Ironclad  solenoid  »iii 

blowouts.      For   various    speeds   and    both    directions,   as  in   m  Jofr 

tool   drive. 
1,003,271.  MANUFACTURE  AND  PRODUCTION  OF  SILICA  G  SS; 

H.   A.   Kent,   Bounds  Green,   Eng.     App.   filed  Aug.   13,   1910.  Pif; 

tides   of   silica   fall   separately  through  a   heated   zone   onto  a   Iti 

movable  body. 
1,003,285.      LIGHTNING-ROD    BRACE:    G.    A.    and    L.    E.    Mill    St. 

Louis,  Mo.     App.  filed  Nov.  16,  1910.     Details  of  construction  lo  « 

holder  for  the  rod. 
1,003,299.      PROCESS    AND    APPARATUS   FOR   PRODUCING    ING 

STABLE  ELECTRIC  ARCS;  O.  Schonherr  and  J.  Hessberger,  .in«- 

tiansand,   Norway.      App.    filed   .Aug.    6,    1910.     A  hollow  coole  elec- 
trode at  the  entrance  of  the  furnace.     The  starting  point  of      »'*^ 

moves    slightly. 
1,003,325.     X-RAY    SYSTEM;    E.    Blum,   Union   Hill,   N.  J.    Ap  «l«i 

Sept.  27,  1910.     A  high  potential  transformer,  a  direct-current    P"' 

meter   and  current-rectifying  means. 
1,003,338.     CIRCUIT  CONTROLLER;  T.  P.  Coleman,  New  York,  .V. 

App.    filed    Dec.    20,    1910.      .An    oscillatory   drum   at  the  centt  ol  a 

plurality    of    contacts   for    compactness. 
1,003,354.     ELECTRODE  TOR  ELECTRODE  FURNACES;  W.  1  jibb* 

and    R.    A.    Witherspoon,    Buckinqham    and    Quebec,    Canada.  .APP- 

filed  April  28,    1910.     A  pencil  of  distinct  sections  of  differer  larfl- 

ness  and  a  conductive  substance  of   higher  electrical  conducti  «'. 

1.003.374.  WAVE  DETECTOR  FOU  WIRELESS  TELEGRAPI  ;  1^- 
Schloemilch  and  P.  F.  Pichon,  Berlin,  Germany.  App.  file  Apnl 
14.   1906.     Contacts  of  copper  pyrites  and  platinum. 

1.003.375.  W.A\-E  DETECTOR  FOR  WIRELESS  TELEGR.API .:  W- 
Schloemilch  and  P.  F.  Pichon,  Berlin,  German.v.  App.  filed  .■> "  "• 
1906.      Contacts    of    iron    pvrites    and    platinum. 

1,003,391.      ELECTRIC   SNAP  SWITCH;   R.   T.   Barber  and  V.  ■irbin, 
Brookline,    Mass.     App.   filed   Nov.    18,    1909.     Small,  as_  for   e  on 
>n    ear-phone   cord   or   a   surgical   lamp.     Two   parts  which   ■ " 
each   other. 
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ELEaRICITY  IN  AGRICULTURE. 

It  is  a  singular  tiling  that,  in  spite  of  the  fact  that  tlie 
first  recorded  uses  of  the  electric  motor  on  a  practical  scale 
were  agricultural,  so  little  has  been  done  toward  making 
electric  power  a  regular  and  important  adjunct  in  farming 
operations.  If  we  remember  aright,  water  was  electrically 
pumped  so  long  ago  as  the  'Vienna  Exposition.  The  first 
practical  demonstration  of  the  electric  motor  was  in  elec- 
trical plowing  and  its  earliest  regular  commercial  use  was 
in  hoisting  beets  at  sugar  works.  As  time  has  gone  on, 
however,  something  material  has  been  accomplished,  and 
an  article  by  Mr.  Williams  elsewhere  gives  a  vivid  idea  of 
the  practical  utility  of  electric  power  in  the  operation  of 
great  farms  in  the  semi-arid  territory  of  the  United  States. 
The  great  Western  plateau,  as  our  readers  know,  is  a  dis- 
trict of  slight  rainfall,  yet  the  land  is  enormously  fertile  if 
properly  irrigated,  and  in  the  States  of  Colorado  and 
Wyoming  agricultural  prosperity  depends  mainly  upon 
irrigation.  The  necessary  conditions  of  water  supply,  as 
Mr.  \\'illianis  states  them,  are  certainly  startling  to  the 
Eastern  farmer.  The  natural  rainfall  of  the  northern  Colo- 
rado district  is,  roughly,  scarcely  more  than  one-third  of 
that  which  falls  on  the  Atlantic  slope,  ranging  in  general 
from  12  in.  to  18  in.  It  is,  therefore,  found  that  the  rain- 
fall must  be  reinforced  by  i  in.  to  24  in.  in  average  depth 
of  water  supplied  artificially. 

Irrigation,  however,  possesses  the  great  advantage  that 
the  water  can  be  applied  when  it  is  needed  and  not  when 
the  clouds  provide  it.  Irrigation  work  in  Colorado  is  par- 
ticularly difficult  owing  to  the  fact  that  the  evaporation 
from  open  reservoirs  is  great,  as  much  as  5  ft.  to  8  ft.  per 
year,  and  most  of  the  distribution  is  through  open  ditches, 
seldom  proper.ly  lined,  so  that  the  losses  from  seepage  are 
great.  The  lands  unirrigated  have  merely  value  for  graz- 
ing purposes,  but  when  properly  supplied  with  water  their 
value  rises  at  least  a  hundredfold.  As  the  farming  and 
irrigation  have  increased  the  difficulties  of  supply  have  in- 
creased also,  and  at  the  present  time  water  rights  are  of 
somewhat  uncertain  value.  All  through  this  arid  belt,  in 
which  the  rainfall  is  light  and  surface  water  somewhat  un- 
certain, there  is  a  large  amount  of  underflow,  which  includes 
probably  the  greater  amount  of  the  water  derived  from  the 
melting  snows  of  the  mountains  and  which  can  be  tapped 
usually  at  20  ft.  to  25  ft.  below  the  surface.  Pumping 
water  from  the  underflow  has  now  become  a  very  valuable 
method  of  irrigation,  and  of  late  the  Northern  Colorado 
Power  Company  has  been  making  a  well-directed  and 
systematic  effort  toward  the  exploitation  of  electric  power 
for  the  purpose  of  operating  irrigating  pumps.  The  work 
of  obtaining  water  is  now  carried  out  with  deliberate  and 
scientific  care.     .'\   series  of  drill  holes  are   run  down   and 
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the  cores  carefully  examined  and  tested  to  show  the  con- 
ditions in  the  strata  which  carry  the  underflow.  The 
porosity  of  the  ground  in  tht  nature  of  a  flow  is  tested  by 
drilling  a  group  of  holes  and  making  an  actual  quantitative 
examination  for  the  amount  of  water  available  from  the 
flow,  so  that  w^hen  the  final  well  hole  is  put  down  the  amount 
of  water  for  pumping  can  be  pretty  well  ascertained.  In 
fact  it  has  been  found  that  the  water  supply  in  the  under- 
flow can  be  determined  more  precisely  than  the  surface 
flow,  since  the  conditions  remain  more  uniform. 

The  Northern  Colorado  Power  Company  was  formed 
for  the  special  purpose  of  generating  cheap  energy  in  the 
lignite  coal  field  and  distributing  it  for  irrigation,  lighting 
and  other  power  uses  over  a  territory  extending  from 
Denver  on  the  south  to  Cheyenne  on  the  north  and  over  a 
distance  east  and  west  of  some  50  miles.  The  main  power 
plant  is  about  15  miles  from  Denver,  on  the  Colorado  & 
Southern  Railroad,  in  the  center  of  the  northern  lignite 
field.  The  power  is  produced  by  turbo-generators  in  a 
plant  taking  its  fuel  practically  directly  from  the  mines 
and  equipped  with  all  modern  appliances  for  its  efficient 
utilization.  The  generating  plant  is  13,200  volts,  three- 
phase,  60  cycles.  For  the  main  transmission  44,000  volts 
is  used  on  the  line  with  branches  at  13,200  volts,  6600  volts 
or  2300  volts,  as  occasion  may  require.  The  system  al- 
ready built  reaches  thirty-two  towns  in  the  center  of  the 
richest  agricultural  district  in  northern  Colorado.  The  lines 
are  run  on  wooden  poles,  forty  to  the  mile,  with  substations 
and  switching  stations  about  20  miles  apart  on  the  main 
line,  so  arranged  that  any  substation  can  be  cut  out  without 
interrupting  the  service.  All  the  territory  covered  has  a 
copious  underflow  which  can  be  tapped  for  pumping.  The 
wells  dug  for  irrigation  are  peculiar.  They  are  either  cir- 
cular or  rectangular  in  form  with  concrete  curbings  lowered 
down  to  the  water-bearing  strata.  The  pump  is  submerged 
and  the  vertical  shaft  carried  up  to  a  framing  which  either 
carries  a  motor  with  vertical  shaft  directly  coupled  or  a 
pulley  belted  to  a  motor  placed  in  a  housing  at  the  side  of 
the  well.  The  lift  being  but  moderate,  centrifugal  pumps 
are  used,  driven  by  2300-volt  motors. 

During  the  pumping  season  of  1910  careful  tests 
vi'ere  made  on  fifty-seven  pumping  plants  with  approxi- 
mately the  following  results.  With  an  irrigation  plant  ar- 
ranged to  supply  a  quarter-section  of  160  acres  lifting 
through  a  25-ft.  head  the  average  investment  required  is 
$7.45  per  acre.  The  cost  of  operation  varies  from  $1.75  to 
$2.25  per  acre-foot — that  is,  a  foot  of  artificial  rainfall  can 
be  obtained  for  this  modest  sum.  Over  much  of  the  terri- 
tory this  additional  foot  is  all  that  is  required,  although 
in  other  places  2  ft.  might  be  necessary.  Allowing  10  per 
cent  as  fixed  charge  on  the  pumping  investment  the  ulti- 
mate cost  to  the  farmer  for  an  acre-foot  amounts  to  only 
about  $2.75.  This  is  much  lower  than  the  ordinary  cost  of 
water  rights  and  their  maintenance,  with  the  additional 
advantage  that  the  water  is  always  available  just  when  it  is 
needed.  It  is  an  interesting  fact  that  the  gain  by  this 
ability  to  regulate  the  time  of  flow  to  the  condition  of  the 
crops  has  led  to  not  a  little  pumping  by  farmers  who  al- 
ready have  water  rights.  Besides  the  use  of  electricity  for 
pumping    a    considerable    amount    of    auxiliary    farm    ma- 


chinery is  operated   from  these  convenient  power  circi 
so   that   on  nearly   every   farm  that  has  a  pump  elec  c 
lamps  will  be  found,  motors  for  driving  tools,  for  hoist  :, 
for  cutting  feed  and  other  incidental  purposes.     Still 
other  and  more  interesting  feature  of  the  system  is 
fact  that  at  last,  after  more  than  twenty  years  since 
first  experiments  of  Chretien  and  Felix,  electrical  plo\^ 
by  the  same  method  of  cable  haulage  which  they  trir 
now  being  experimented  with.     Altogether  this  power 
tem  is  a  most  interesting  and  important  development, 
day    of    the    old-time   careless    and    reckless    farmins 
passed  and  the  era  of  intensive  farming  in  our  own  con 
is  approaching.    The  work  of  the  Northern  Colorado  1'. 
Company  will  prove  to  be  only  the  beginning  of  the  ap(i 
tion  of  electricity  to  agriculture. 


TURIN  MEETING  OF  INTERNATIONAL  ELECTROTECHNICAL  COMU  >» 

The  Turin  meeting  of  the  International  Electrotecli 
Commission   will  mark   an   epoch   in   the  history  of  i 
national    electrical    engineering,    owing   to   the   impori 
of  the  decisions  it  has  rendered,  the  unanimity  of  its 
lutions  and  the  magnitude  of  the  work  it  has  undert 
In  regard  to  its  composition,  it  brought  together  more 
fifty  delegates  from  nineteen  diiiferent  countries,  spc. 
eleven  different  languages,  not  reckoning  dialects, 
two  languages,  however,  French  and  English,  were  offi 
recognized  and  each  delegate  expressed  himself  in  0 
these.    .A.11  the  notices,  records  and  resolutions  had 
posted    and    maintained   in    these   two   languages.     . 
the  decisions  of  the  commission,  the  first  great  ste 
been  the  definite  adoption  of  the  i  =  E/R  as  the  alg 
international  expression  of  Ohm's  law.    This  has  loiii 
the  approved  expression  in  France,  Italy,  the  United 
and  in  other  countries;  but  England  and  Germany  hav 
exceptions   to   the   rule,   England   having   adhered   1 
symbol  C   for  current  and  Germany  to   W  for  re?i^ 
Now  our  British  and  German  confreres  have  court 
given  way  for  the  sake  of  international  uniformity,  ; 
there   is   now   only  one   authoritatively   recognized  1 
of  writing  Ohm's  law  all  over  the  electrotechnical 
All   other   ways   are  either  antiquated   or  irregular, 
important  agreement  could  not  probably  have  been  r 
for  many  years  without  the  aid  of  the  Internationa 
trotechnical    Coumiission. 

Next  on   the  list  are  various   other  rules  and  s  ii' •■-' 
which    have   been    adopted    provisionally.      That   1^ 
have  been  definitely  adopted,  but  subject  to  possible 
amendments  in  detail,  on  the  suggestion  of  a  specia 
national    committee,    which    is    charged    with    carry 
the    work    of   symbol    standardization    and    with    re  rung 
its  findings  and  recommendations  to  the  next  com  ssion 
meeting,  at  Berlin  in  1913.     Since,  however,  these  :opteii 
rules  and  symbols  have  been  under  consideration,    thout 
change,  for  more  than  a  year  already,  it  is  not  hk^'  that 
they  will  be  materially  changed  in  the  near  future.  ;  other 
very  important  decision  is  that  in  relation  to  alteiitmg- 
current   diagrams,   or  vector   diagrams   as  they  at_  co 
monly  called.     It  will  be   remembered  by  those  \0  "^ 
such  diagrams  that  ever  since  1887  there  have  b"  '"" 
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(Terent  schools  of  graphics  on  tlie  subject;  namely,  those 
\  o,  taking  the  hour  hand  of  a  clock  at  3  p.  ni.  as  repre- 
fiting  an  impressed  emf  in  an  alternating-current  circuit, 
fd  the  minute  hand  at,  say,  3  :2o  p.  m.  to  indicate,  with 
hming.  a  lagging  current;  and  those  who,  on  the  con- 
try,  used  the  minute  hand  at  3:10  p.  ni.  to  indicate,  with 
hpp,  the  same  lagging  current.  For  more  than  twenty 
virs  our  electrotechnical  literature  has  been  as  needlessly 
cided  into  opposed  schools  of  graphical  representation  and 
tiught  as  were  the  big-endians  and  little-endians,  who,  in 
liift's  memorable  story,  brought  their  country  to  the  verge 
d  civil  war  over  the  question  as  to  whether  boiled  eggs 
o  the  breakfast  table  should  be  opened  at  the  big  or  at 
t'  little  end.  Nor  has  the  controversy  been  limited  to 
e  rtrdtechnical  literature  in  the  English  language.  Nearly 
a  of  the  languages  of  the  civilized  world  have  suffered  in 
tl  dissension.  At  Turin,  without  a  single  dissenting  voice, 
tl  resolution  was  speedily  voted  on  the  motion  of  the 
B  tish  committee  to  adopt  the  3 :2o  p.  m.  method,  which 
«i  originally  imported  into  the  literature  of  the  science 
b;  Fleming,  whereby  also  the  impedance  of  a  choking 
c•^  becomes  expressed  by  i?  -|-  jx,  as  distinguished  from 
R- jx.  If  the  commission  had  accomplished  nothing  else 
tin  this  decision,  we  think  that  the  trouble  and  expense 

0  its  organization  would  have  been  amply  justified,  so 
inortant  is  a  unanimous,  authoritative  international  de- 
cion  on  this  vector  question  to  electrotechnics. 

I.  E.  C.  also  undertook  to  call  and  assign  all  future 
inrnational  electrotechnical  congresses,  and,  in  particular. 
ac'pted  with  thanks  the   invitation   received   through   its 
an  committee  from  the  American  Institute  of  Elec- 
ngineers  to  have  an   international   electrotechnical 
ci  .ress  held  at  San  Francisco  in  1915,  in  connection  with 
th,'Panama  Exhibition  at  that  time.    This  action  was  taken 
request  of  the  Turin  Congress  of  Electrical  Appli- 
and  will  result  not  only  in  greater  uniformity  of 
-ses,  but  also   in  their  better  organization.     Here- 
in one  and  the  same  year  a  commission   meeting 
'le  held  in  one  country  and  a  congress  in  another, 
rmanent  organization  of  the  I.  E.  C.  and  its  authori- 
i"haracter,   under   the   auspices   of   various   govern- 
ind   national   electrotechnical   societies,   will   aid    in 
s;  such  unfortunate  conditions  in  the  future.    Presi- 
'unn,  of  the  American   Institute  of  Electrical   En- 
and  ex  officio  member  of  the  United   States  na- 
'>mmittee  of  the  commission,  extended  the  invitation 
•"■  Liialf  of  the  board  of  directors  of  the  American  Insti- 
tul  for  1915.    Meanwhile,  a  commission  meeting  is  sched- 
WKo  be  held  at  Berlin  in  1913  and  an  invitation  extended 
thiugh  the  German  national   committee.     In   conformity 
" '   *''e  suggestions  offered  in  the  retiring  address  of  the 
-Mon  president.  Prof.  Elihu  Thomson,  the  important 
I"  ""ns  of  international   rating  of  machinery  and  inter- 
nai.nal  electrotechnical  nomenclature  are  left  in  the  charge 
of  ternational  sub-committees,  which  are  to  report  at  the 
Be|n  meeting.    A  fairly  full  account  of  the  proceedings 

01  ie  Turin  meeting  will  be  found  on  another  page. 
Fo.ts  success  much  credit  is  due  to  the  permanent  officers 
0'  e  commission,  as  well  as  to  their  Italian  hosts  and  to 
"thenembers  of  the  American  committee. 


STUDIES  m  LUMINOUS   EFHaENCY. 

A  recent  paper  by  Buisson  and  Fabry,  dealing  in  an  in- 
teresting way  with  the  amount  of  energy  necessary  to 
produce  the  unit  of  luminous  intensity,  gave  results  which 
bring  up  some  rather  curious  considerations.  Buisson  and 
Fabry  worked  with  a  quartz  mercury  arc  and  determined 
the  number  of  watts  radiated  per  mean  spherical  candle- 
power  in  the  case  of  each  of  the  brilliant  lines  of  the 
spectrum.  The  values  which  they  found  were  as  follows: 
For  the  green  light  546/»/»,  0.018  watt  per  candle;  for  the 
yellowish  pair  578/*/*,  an  average  of  0.031  watt  per  candle, 
and  for  the  bright  blue  violet  line  454  mm,  0.31  watt  per 
candle.  Dr.  Ives  in  a  recent  paper  in  these  columns  (June 
15,  191 1 )  computed  for  the  highest  luminous  efficiency 
possible  in  monochromatic  radiation  0.0154  watt  per  can- 
dle at  the  wave  length  of  this  green  mercury  line,  a  most 
satisfactory  agreement  with  the  figures  just  given,  con- 
sidering the  difficulty  of  the  investigation  from  every 
standpoint.  In  the  rough.  Dr.  Ives'  figures  indicate  a 
possible  efficiency  of  65  spherical  candles  per  watt,  while 
Buisson  and  Fabry  obtained  55.5  spherical  candles  per  watt 
for  the  green  mercury  light.  If  one  could  obtain  any- 
thing like  this  figure  in  practice  he  could  cheerfully  forgive 
the  unwonted  color.  Approximately  two-thirds  of  the 
light  of  the  mercury  arc  comes  from  this  brilliant  green 
line.  The  value  obtained  for  the  efficiency  of  the  yellowish 
radiation  by  the  French  investigators  seems  rather  lower 
than  it  should  be,  considering  the  position  of  this  radiation 
on  the  normal  luminosity  curve,  and  suggests  possible 
corrections  due  to  the  particular  intensity  of  the  light  un- 
der investigation  with  a  corresponding  position  of  the 
maximum  sensibility.  At  high  intensity  there  should  be 
no  such  difference  between  the  green  radiation  and  the 
yellowish  as  is  here  shown.  The  efficiency  of  the  blue 
violet  line,  on  the  other  hand,  is  quite  nearly  what  would 
be  anticipated.  This  line,  however,  contributes  so  little  to 
the  total  illumination  that  the  loss  of  efficiency  ascribable 
to    it    is   very    small. 

So  far  as  the  efficiency  of  the  luminous  radiation  is  con- 
cerned, therefore,  the  results  reached  by  the  quartz  mer- 
cury arc  would  be  something  altogether  startling  in  the  way 
of  luminous  efficiency.  In  point  of  fact,  however,  while 
the  light  is  among  those  of  the  very  highest  efficiency,  it 
actually  returns  only  some  four  or  five  candles  per  watt, 
instead  of  forty  or  fifty.  The  rest  of  the  energy  seems  to 
be  frittered  away  in  various  incidental  losses — losses  at 
the  electrodes,  losses  due  to  heating  the  tube  and  still  other 
losses  in  infra-red  and  ultra-violet  radiations  of  the  metal- 
lic spectrum.  As  the  tube  runs  red  hot  in  the  commercial 
quartz  mercury  arc,  probably  by  far  the  largest  part  of 
the  loss  is  in  long-wave  heat  radiation  from  the  tube 
quite  separate  from  any  radiation  due  to  the  mercury 
spectrum  by  itself.  It  is  only  another  example  of  the 
difficulty  of  utilizing  substances  which  give  discontinuous 
spectra  as  practical  illuminants.  They  promise  fair,  and 
the  visible  spectra  may  give  prodigiously  encouraging  re- 
sults, and  yet  through  specific  infra-red  radiation,  as  in 
the  case  of  the  helium  tube,  or  through  the  incidental  losses 
here  mentioned  in  connection  with  the  mercury  tube,  the 
net  result  falls  far  short  of  the  theoretical  mark. 
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Meeting  of  the  International  Electrotechnical  Commis- 
sion at  Turin. 


The  meeting  of  the  International  Electrotechnical  Com- 
mission, which  was  held  at  Turin,  has  been  notable  for  the 
number  of  countries  and  national  committees  represented, 
the  unanimity  of  its  decisions  and  the  technical  importance 
of  its  resolutions. 

The  following  is  a  list  of  the  delegates  who  attended  the 
meetings,  government  delegates  being  distinguished  by  an 
asterisk :  President  of  the  commission.  Dr.  Elihu  Thomson. 
Belgium :  MM.  A.  Halleux,  G.  A.  L'Hoest,  E.  Gevaert  and 
O.  De  Bast.  British  Indian  government:  Mr.  F.  H. 
Mcars.*  Canada:  Prof.  L.  VV.  Gill.  Denmark:  Mr.  S. 
A.  Faber  and  Prof.  Absalon  Larsen.  Ecuador:  Sr.  Rich- 
ard Mullen  France:  MM.  R.  V.  Picou,  II.  Armagnet,  P. 
Boucherot,  E.  Brunswick,  M.  J:  Blondin,  Ch.  David,  P. 
Janet,  F.  Laporte,  R.  Legouez  and  G.  Roux.  Germany : 
Prof.  Dr.  E.  Budde,  president  and  secretary  of  the  Verband 
Deutscher  Elektrotechniker;  Dr.  Georg  Dettmar,  Geh.  Ober 
Postrat  and  Prof.  Dr.  K.  Strecker.  Great  Britain :  Messrs. 
Alex.  Siemens,*  W.  Duddell,  Major  W.  A.  J.  O'Meara,* 
R.  K.  Gray,  Dr.  Silvanus  P.  Thompson*  and  P.  F.  Rowell. 
Holland:  Prof.  Clarence  Feldmann,  president  of  the  Elec- 
trical Section  of  the  Dutch  Society  of  Engineers,  and  Mr. 
L.  M.  Barnet  Lyon.  Hungary:  Prof.  Dr.  Moritz  deHoor- 
Tempes.  Italy:  MM.  Prof.  Luigi  Lombard!,  president  of 
the  Associazione  Elettrotecnica  Italiana;  C.  Clevici,  Prof. 
G.  Grassi,  E.  Jona,  C.  Montu  and  P.  Verole.  Japan :  Prof. 
Dr.  A.  Oya.  Mexico:  Sr.  Alfonso  Costello.  Panama: 
The  consul  at  Turin.  Portugal:  The  consul  at  Turin,  II 
Barone  Nasi.  Spain :  Sr.  Don  Luis  de  la  Peiia.  Sweden  : 
Mil.  C.  A.  Rossander  and  E.  C.  Ericson.  Switzerland: 
MM.  C.  Prof.  J.  Landry  and  K.  Tauber.  United  States: 
Messrs.  C.  O.  Mailloux,*  Gano  Dunn,*  president  of  the 
American  Institute  of  Electrical  Engineers ;  A.  E.  Kennelly, 
C.  H.  Sharp.  General  officers  of  the  commission:  Col.  R. 
E.  Crompton,  honorary  secretary;  Mr.  C.  le  Maistre,  gen- 
eral secretary,  and  Mr.  E.  Litton,  assistant.  Personally  in- 
vited: Mr.  Leon  Gaster,  honorary  secretary  of  the  British 
Illuminating  Engineering  Society  and  representative  of  the 
London  Chamber  of  Commerce. 

The  total  number  of  countries  represented  was  nineteen, 
the  number  of  delegates  in  attendance  being  fifty-one. 

The  first  session  on  Sept.  7  was  opened  with  an  address 
by  His  Excellency  Signor  Calassano,  Italian  Minister  of 
Posts  and  Telegraphs.  This  was  followed  by  an  address 
from  the  retiring  president.  Prof.  Elihu  Thomson. 

Professor  Thomson  called  attention  to  the  large  recent 
development  of  the  commission  as  an  international  organiza- 
tion and  to  the  rapid  progress  of  its  work.  He  pointed  out 
that  the  settlement  of  the  questions  now  pending  before  the 
commission  was  of  very  great  importance  to  electrical  engi- 
neers all  over  the  world  and  that  other  questions  of  similar 
importance  would  no  doubt  soon  call  for  consideration.  He 
suggested  the  desirability  of  appointing  small  international 
sub-committees  to  carry  on  the  work  of  the  commission  dur- 
ing the  periods  between  the  official  meetings  of  different 
years. 

Dr.  E.  Budde,  the  president  of  the  Verband  Deutscher 
Electrotechniker,  was  elected  as  president  of  the  commis- 
sion to  succeed  Dr.  Elihu  Thomson.  The  proposal  eman- 
ated from  M.  Picou,  the  president  of  the  French  committee, 
and  was  unanimously  adopted. 

Four  subjects  were  dealt  with  by  the  commission  in  the 
sessions  of  Sept.  8,  9  and  11.  The  sessions  of  the  eighth 
and  ninth  lasted  about  five  hours  each  day  and  were  sessions 
for  the  unofficial  discussion  of  the  subjects.  The  official 
meeting  on  the  eleventh  was  devoted  to  a  formal  ratification 
of  the  written  decisions  as  reached  at  the  previous  sessions. 
The  four  subjects  related  to  (i)  international  nomencla- 
ture; (2)  international  symbols;  (3)  international  diagrams 
for  alternating-current  quantities;   (4)   international  rating 


of  electrical  machinery  and  apparatus.  The  place  and  tii 
of  future  meetings  and  tlie  organization  of  future  electric 
congresses  were  also  subjects  of  discussion. 

These  subjects  had  all  been  discussed  to  some  extent 
the  preceding  reunion  of  the  commission  at   Brussels 
August,   1910,  and  the  questions  under  consideration  h 
been    placed    before    the    various    national    committees 
printed  form  about  a  year  ago. 

In  brief,  the  action  taken  at  the  Turin  meeting  w 
definite  on  all  four  subjects.  In  relation  to  nonienclatu 
a  list  of  international  terms  was  adopted  provisionally,  t 
further  pursuance  of  the  subject  being  left  to  a  small  si 
committee.  An  international  list  of  symbols  was  adopt 
provisionally,  and  the  three  S)'mbols  entering  into  I 
algebraical  e.xpression  of  Ohm's  law  were  adopted  defini 
ly.  Definite  action  was  taken  on  the  direction  of  ph: 
rotation  in  alternating-current  diagrams  and  the  report 
the  Brussels  conference  in  relation  to,  international  rati 
of  machinery  was  adopted,  a  sub-committee  being  appoin 
to  continue  work  upon  the  subject.  In  particular  it  v 
recommended  that  both  the  electrical  power  of  general 
and  the  mechanical  power  of  motors  should  be  expressed 
international  watts. 

The  following  resolutions  were  provisionally  adopted 
regard  to  international  symbols: 

(i)  Instantaneous  values  of  electrical  quantities  wli 
vary  with  the  time  are  to  be  represented  by  small  letter; 

(2)  Virtual  or  constant  values  of  electrical  quantities 
be  represented  by  capital  letters. 

(3)  Maximum  values  of  periodic  electrical  quantities 
be  represented  by  capital  letters  followed  by  the  s 
script  "m." 

(4)  Magnetic  quantities,  constant  or  variable,  to  be  1 
resented  either  by  capital  script,  gothic,  heavy-faced 
any  special  tj'pe. 

(5)  Maximum  values  of  magnetic  quantities  to  be  re 
sented  either  by  capital  script,  gothic,  heavy-faced  or 
special  type,  followed  by  the  subscript  "»«.'' 

(6)  The  following  quantities  to  be  represented  by 
following  letters : 

Electromotive  force E,  ( 

Electric  quantity Q,  ' 

Self-inductance   (coefficient  of   self-induc- 
tion ) L 

Magnetic  force ''^ 

Magnetic  flux-density ^' 

Length L,  i 

Mass M. 

Time T, 

The  following  letters  were  definitely  adopted  for 
international  representation  of  the  quantities  entering 
the  algebraical  expression  of  Ohm's  law : 

Current   I 

Electromotive   force    £ 

Resistance   R 

The  name  "reactive  power"  was  adopted  for  the  qua 
UI  sin  9  in  relation  to  alternating-current  circuits,  U  1  ' 
the  virtual  potential  difference,  /  the  virtual  current  s 
the  difference  of  phase. 

In  regard   to  alternating-current  diagram  ' 
jj       following  resolutions  were  adopted  unanimc  ■ 
^        In    the    graphical    representation    of    altern  i^ 
electric  and  magnetic  quantities  advance  in  ■   ' 
shall  be  represented  in  the  counter-clockwi;  ''■ 
y  rection.   In  consequence,  the  impedance  of  a  a.^ 

tive  coil  of  resistance  R,  and  inductance  L,  i  1^ 
-f  V  —  I  L  CO,   and  that  of  a  condenser  of  capacity     'S 


V  —  I  C"(i> 
where  to  is  equal  to  2  it  X  frequency. 
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t  follows  also  that  the  diagram  licrewith  represents  the 
pise  relations  in  a  simple  alternating-current  circuit  con- 
tning  an  impressed  enif  OE  and  a  lagging  current  01. 

t  was  decided  that  the  next  official  meeting  of  the  coni- 
n-sion  should  be  held  at  Berlin  in  1913,  an  unofficial  nieet- 
ir,  if  needed,  to  be  held  at  some  intermediate  date. 

>Ir.  Gano  Dunn,  as  president  of  the  American  Institute 
o  Electrical  Engineers,  invited  the  commission  to  hold 
a;  official  meeting  at  San  Francisco  in  1915,  on  the  occa- 
fn  of  the  Panama  Pacific  Exposition,  to  be  held  in  cele- 
btion  of  the  opening  of  the  Panama  Canal.  He  an- 
Rinced  that  the  American  Institute  of  Electrical  Engi- 
njrs  was  desirous  of  holding  at  the  same  time  an  inter- 
niional  electrical  congress,  that  the  board  of  directors 
0|  the  Institute  had  already  passed  resolutions  author- 
i;^g  the  congress  and  had  instructed  him  to  appoint  a 
Ctimittee  of  organization,  provided  that  an  expression  of 
OTiion  favorable  to  the  holding  of  such  a  congress  was 
Gained  from  the  commission  at  its  meeting  in  Turin.  The 
n.ting  thanked  Mr.  Dunn  for  the  very  cordial  invitation 
0  the  American  Institute  of  Electrical  Engineers  and 
ai  pted  the  following  resolution  : 

,The  International  Electrotechnical  Commission  expresses 
if  willingness  to  hold  an  official  meeting  at  San  Francisco 
;.  and  instructs  the  central  office,  on  the  request  of 
orican     Institute    of     Electrical    Engineers,    to    co- 
with  it  in  the  organization  of  an  International  Elec- 
•  ingress  at  San  Francisco  at  the  same  time." 
inofficial  meetings  of  the  commission  were  ably  pre- 
fer by  Prof.  Luigi  Lombardi,  the  president  of  the 
.:ione  Elettrotecnica  Italiana.     Mr.  C.  O.  Mailloux, 
<4dent  of  the  American  committee,  rendered  valuable 
-  at  all  of  the  sessions  of  the  commission  by  acting 
rpreter.  not  only  between  the  official  languages  of 
ik  commission — English    and    French — but  also  between 
thV  and  the  German,  Spanish  and  Italian  languages. 

social  events  of  the  commission's  visit  to  Turin  were 
1  with  great  care  by  the  Italian  committee.  At  one 
dinners  a  souvenir  in  the  form  of  a  picture  was 
ed  by  a  number  of  the  delegates  to  Prof.  Elihu 
'U  in  recognition  of  his  valuable  and  highly  recog- 
-ervices  to  the  commission  as  its  president.  The 
ry  secretary.  Colonel  Crompton,  acted  as  master  of 
I  monies  on  this  occasion. 

[ilenary  meeting  of  the  International  Electrical  Con- 
n  Sept.  13  it  was  unanimously  voted  that  the  Inter- 
■  \  Electrotechnical   Commission   should  be  requested 
.nxzt  in  the  future  all  international  electrotechnical 
co;re5ses,  so  far  as  concerned  their  dates  and  places  of 
n"  ing,  the  details  of  the  organization  being  referred  to 
'''■•    tional  committee  of  the  country   in   which   the  con- 
to  be  held,  and  through  such  committee  to  the  local 
i  electrotechnical  bodies. 

council  meeting  of  the  commission,  held  later  in  the 
c  council  declared  its  readiness  to  undertake  the  task 
^1  rganizing  future  mternational  electrotechnical  con- 
gryes.  The  council  also  accepted  the  invitation  trans- 
nii,.'d  through  the  American  committee  in  regard  to  hold- 
•"{J  congress  at  San  Francisco  in  191 5.  This  invitation 
emiated  from  the  board  of  directors  of  the  American 
Iiitute  of  Electrical   Engineers. 

le  success  of  the  official  work  of  the  commission  w-as 
larily  due  to  the  abilitv  of  its  executive  staff,  headed  by 
th«;eneral  secretary,  Mr.  C.  le  Maistre. 

le  meeting  of  the  committee  was  held  in  the  handsome 
asS|nbly  hall  at  the  Prefettura  in  Turin,  which  was  placed 
3t  le  disposition  of  the  commission  by  the  Provincial 
:  <-o  cil.  The  success  of  the  arrangements  for  the  meetings 
*a  largely  due  to  the  able  and  cordial  services  of  the 
Itain  national  committee,  its  president,  Signor  Luigi  Lom- 
'«',  professor  at  the  Universitv  of  Naples,  and  its  sec- 
•■«  y,  Signor  Guido  Semenza.  of  Milan. 


International  Electrical  Congress  of  Turin. 


Among  the  pleasant  features  of  the  International  Con- 
gress of  Turin  not  noted  in  our  issue  of  last  week  were  the 
presentation  to  Prof.  Antonio  Pacinotti  of  a  memorial 
album  and  a  formal  visit  to  the  monument  of  the  late 
Prof.  Galileo  Ferraris  in  Piazza  Castcllo.  The  album  was 
offered  by  the  Italian  Electrotechnical  Association,  which 
invited  members  of  the  congress  to  be  present  on  the  occa- 
sion. The  presentation  was  made  by  President  Lombardi, 
and  other  addresses  were  made  by  Professor  Mcngarine, 
of  Rome,  and  Prof.  S.  P.  Thompson,  of  London.  Upon  the 
visit  to  the  statue  of  Professor  Ferraris  three  crowns  were 
placed  on  the  pedestal ;  one,  of  bronze,  offered  by  the 
French  members  of  the  congress;  another,  also  of  bronze, 
by  the  American  members  of  the  congress,  and  a  third, 
of  laurel,  by  the  city  of  Frankfort-on-Main.  M.  Ferdinand 
Meyer,  in  the  name  of  French  electricians,  and  Mr.  Philip 
Torchio,  in  the  name  of  .American  electricians,  made  short 
addresses;  Mr.  Hartmann.  of  Frankfort,  offered  the 
wreath  from  the  city  of  Frankfort  as  a  recognition  of 
the  leading  part  which  Professor  Ferraris  had  taken 
in   the  work   of   the  International   Exposition   held   in   that 


PROF.  LUIGI  LOMBARDI, 
President  Turin  International  Electrical  Congress. 


city  in  1898.  The  Mayor  of  Turin,  in  the  name  of  the  city, 
thanked  those  taking  part  in  the  tribute  to  the  memory  of 
the  great  savant  who  had  honored  Italy. 

At  the  reception  given  to  the  congress  by  the  municipality 
on  Tuesday,  Sept.  12.  President  Lombardi,  Mr.  C.  O.  Mail- 
loux  and  several  others  delivered  addresses  in  response  to 
the  address  of  welcome  by  the  Mayor.  At  the  banquet  on 
Wednesday,  Sept.  13.  at  which  ladies  were  present,  Presi- 
dent Lombardi  and  officials  of  the  city  and  province  greeted 
the  guests,  and  thanks  for  the  reception  were  tendered  by 
representatives  of  the  various  countries  taking  part  in  the 
congress.  The  total  of  registrations  at  the  congress  up  to 
its  close  was  about  450. 

At  the  general  session  of  the  congress  on  Sept.  13  but 
one  subject  was  discussed,  namely,  the  manner  of  provid- 
ing for  future  congresses.  Prof.  Clarence  Feldman.  of 
Holland,  made  a  motion  on  the  subject  which  was  seconded 
by  Prof.  S.  P.  Thompson,  for  Great  Britain.  Mr.  C.  O. 
Maillou.x,  for  the  United  States,  and  by  members  repre- 
senting other  countries.  The  motion,  which  was  carried 
unanimously,  requested  the  International  Electrotechnical 
Commission  to  accept  the  task  of  the  organization  of  future 
electrotechnical  congresses,  both  as  to  dates  and  places 
where  they  were  to  be  held,  the  charge  of  details  of  each 
congress  being  confided  to  the  international  electrotechnical 
committee  of  the  country  in  which  the  congress  will  be  held, 
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wliicli  committee  will  invite  the  assistance  of  the  electrical 
societies  in  that  country. 

At  the  final  general  session,  held  on  Saturday,  Sept.  16. 
a  number  of  important  resolutions  were  adopted,  which 
resolutions  had  been  submitted  for  action  at  the  general 
session  by  various  sections  of  the  congress. 

METRIC   SYSTEM. 

A  resolution  proposed  by  Section  3  of  the  congress  and 
unanimously  approved  was  as  follows:  The  International 
Congress  of  Electrical  Application  of  Turin  congratulates 
the  American  Institute  of  Electrical  Engineers  on  its  prac- 
tice of  giving  in  its  publications,  within  parentheses,  the 
equivalent  in  the  metric  system  of  values  expressed  in 
English  measures.  Since  this  practice  facilitates  greatly 
the  reading  of  electrical  literature  in  all  countries  employ- 
ing the  metric  system  and  at  the  same  time  constitutes  an 
excellent  precedent  toward  a  complete  unification  of  in- 
ternational weights  and  measures,  the  congress  recommends 
that  all  countries  not  having  adopted  officially  the  metric 
system  shall  follow  the  example  of  the  American  Institute 
of  Electrical  Engineers. 

ILLUMINATING    ENGINEERING. 

Proposed  by  Section  4  and  unanimously  approved :  The 
congress  believes  it  to  be  desirable  that  an  international 
committee  be  named  for  the  study  of  various  systems  of 
lighting  and  of  technical  questions  relating  to  lighting; 
and  having  been  informed  that  the  Illuminating  Engineer- 
ing Society  of  London  intends  to  constitute  such  a  com- 
mittee, which  will  maintain  relations  with  all  existing  na- 
tional and  international  photometric  bodies,  the  congress 
approves  this  initiative. 

TRAIN    ACCELERATION. 

Proposed  by  Section  5  and  unanimously  approved :  The 
committee  of  the  fifth  section  of  the  congress,  to  which  was 
referred  a  proposition  by  Mr.  C.  O.  Mailloux  concerning 
the  definition  and  the  practical  measurement  of  accelera- 
tion of  trains,  reported  the  following  conclusions:  In  view 
of  the  fact  that  in  practical  traction  work  the  speed  of 
trains  is  always  expressed  in  kilometers  per  hour  (or  in 
miles  or  in  versts  per  hour)  and  that  this  usage  is  abso- 
lutely universal ;  that  it  is  logical,  following  this  definition 
of  speed  of  trains,  to  express  acceleration  per  second ;  that 
this  definition  of  acceleration  of  trains  is  solely  employed 
in  America  and  is  also  used  in  other  countries;  that  this 
proposition  was  received  favorably  at  the  Marseilles  Inter- 
national Congress  of  1908;  therefore,  the  congress  recom- 
mends that  the  acceleration  of  trains  be  expressed  in  kilo- 
meters per  hour  per  second  (or  in  miles  or  versts  per  hour 
per  second). 

LEGAL    UNITS    AND     ELECTRICAL    REGULATION. 

Proposed  by  Section  8  and  approved  unanimously :  In 
view  of  the  fact  that  electrical  legislation  is  being  enacted 
in  various  countries  and  that  each  country  will  establish 
statutory  units  and  regulations  governing  public  works  and 
other  electrical  installations,  it  is  recommended:  i.  That 
in  any  legislation  scientific  matters  shall  be  sharpiv  sepa- 
rated from  matters  relating  to  regulation.  2.  That  scientific 
matters  shall  be  revised  and  fixed  by  a  permanent  elec- 
trical commission  in  each  country.  3.  That  in  each  country 
there  be  established  regulations  which,  without  affecting 
local  rights,  will  permit  the  easy  and  prompt  execution  of 
installations. 

TAX    ON     ELECTRICAL    APPLICATIONS. 

Proposed  by  Section  8  and  unanimously  approved :  In 
view  of  the  fact  that  the  extension  of  the  applications  of 
electricity  has  been  of  great  economic  benefit  to  the  world; 
that  it  is  to'  the  interest  of  every  country  to  encourage  the 
development  of  the  industries  engaged  in  the  production, 
distribution  and  application  of  electrical  energy;  therefore, 
fiscal  action  of  governments  in  relation  to  the  electrical  in- 
dustry should  be  within  reasonable  limits,  in  order  not  to 


trammel  its  tlevclopment ;  that  of  all  the  applications 
electricity  electric  lighting  is  the  only  one  upon  which 
fiscal  burden  can  be  placed,  provided  that  this  bears 
proper  relation  to  other  systems  of  lighting  and  is  not  su 
ject  to  arbitrary  action  upon  the  part  of  local  governi 
bodies ;  that,  finally,  any  tax  on  electric  heating  woi 
absolutely  prohibit  its  industrial  application  has  been  dt- 
onstrated  in  countries  where  such  a  tax  exists:  thcrefn 
it  is  recommended : 

I.  That  countries  shall  not  place  a  tax  on  the  productii 
or  sale  of  electrical  energy,  with  the  single  exception 
private  electric  lighting.  2.  Such  a  tax  should  be  so  fi>  i 
and  applied  as  not  to  put  electric  lighting  at  a  disadvant: 
with  respect  to  other  methods  of  lighting.  3.  That  ad 
tional  municipal  taxes  should  not  be  left  to  the  discret 
of  municipalities,  but  regulated  by  the  state  and  k 
within  limits  fixed  in  advance.  4.  That  financial  statis 
should  be  compiled  to  accord  with  statistics  of  operat 
and  should  include  all  the  information  necessary  to  ni 
them  useful  for  reference. 

ELECTRICAL     EDUCATION. 

A  number  of  members  of  the  congress,  including  Mr 
O.  Mailloux,  submitted  a  resolution  asking  that  the  1 
international  electrical  congress  shall  include  a  section 
education.  The  resolution  was  accepted  by  the  congres 
a  recommendation  and  the  president  was  requested  to  ri 
it  to  the  committee  on  organization  of  the  next  congres 

Abstracts  of  the  various  papers  presented  before 
congress,  and  of  their  discussion,  will  appear  in  the  i 
of  next  week  and  in  following  issues. 


Wireless  Telegraph  Patent  Decision. 

Judge  Hale,  of  the  United  States  Circuit  Court  for 
District  of  Maine,  handed  down  at  Portland,  Me.,  Sept 
a  decision  sustaining  the  fundamental  claims  in  a  p: 
(No.  706,736)  issued  to  Prof.  R.  A.  Fessenden  on  Aug 
1902,  on  an  application  filed  Dec.  15,  1899.  The  paten 
thirty-five  claims,  of  which  sixteen  were  sustained  am  lie 
bill  dismissed  as  to  the  other  nineteen  claims,  some  of  vch 
were  not  in  issue. 

One  of  the  objects  of  the  Fessenden  invention,  as  seed 
in  the  patent,  was  to  replace  the  coherer  by  a  receiver  v  1""^' 
is  constantly  receptive.     The  coherer  is  normally  non 
ductive    and  does  not    respond  to   other  than    max' 
activity  on  the  wireless  circuit,  and  after  being  ren 
conductive  must  be  restored  to  its  normal  or  non-condi 
condition.     The  inventor  proposed  to  substitute  for  thi 
tem  one  in  which  the  wave-responsive  device  is  self-r 
ing  and  always  capable  of  being  affected  by  the  wave;  > 
not,  as  in  the  case  of  the  coherer,  incapable  of  respoi 
waves  for  a  portion  of  the  time. 

Two  of  the  claims  of  the  patent  are  on  a  transmitte 
tem,   including   a   closed   tuned   circuit   adjusted  to  r  1 
trains  of  electromagnetic  waves  in  which  a  single  freq  ' 
is  predominant,  together  with  a  receiver  system,  incl '' 
first,  a  closed  circuit,  tuned  to  said  predominant  freqi  ' 
and    second,   a    current-actuated,   wave-responsive  c  '■ 
Another  claim  is  for  a  system  of  wireless  transmissi ' 
electromotive  waves;  apparatus  for  utilizing  the  enei      ■ 
said    waves,    including   in    combination    a   conductor  :o"- 
structed  and  arranged  to  cause  the  energy  of  each  vv  e  to 
develop  electric  current  flow ;  means  for  rendering  th  cur- 
rent flow  persistent  and  for  co-ordinating  the  currei    de- 
veloped by  successive  waves  to  cause  them  to  act  cnu'a- 
tively   upon   each   other  to   produce  an   increased  o' '*'"'    < 
forced    resultant-current   flow;   a    means   operated  b  said 
resultant-current   flow   to   produce  a   sensible  effect   '  '"' 
dication. 

The  opinion  states  that  at  the  time  of  the  applicatu  for 
the  present  patent  in  1899  there  were  only  four  iited 
States  patents  on  wireless  telegraphy,  three  of  whi    "Sd 
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U-n  issued  to  Marconi  ami  the  other  to  Lodge.  One  of 
y-  experts  in  the  suit  is  quoted  to  the  effect  that  the  present 
f.ention  is  the  first  disclosure  of  wireless  telegraphy  in 
uich  the  sending  and  receiving  apparatus  is  adjusted  to 
ii  mutual  niaxinuun  effect,  not  merely  with  the  adjustment 
( mast-wire  to  mast-wire,  as  in  the  prior  art.  but  with  the 
unforcenient  due  to  the  addition;U  effect  of  a  tuned  local 
Qcuit,  including  the  spark-gap  at  the  sending  station,  and 
runed  local  circuit,  including  the  detector,  at  the  receiving 
stion;  ami  that  tliis  is  the  first  disclosure  in  the  art  of 
\l-eless  telegraphy  of  the  above  conditions  in  conjunction 
\ih  a  current-operated  wave  detector,  it  being  added  that 
tf  presence  of  the  coherer  is  inconsistent  with  the  complete 
tiling  which  is  obtained  under  a  current-operated,  wave- 
r"<'>nsive  device.  Imperfect  electrical  contact,  the  court 
\  .IS  at  the  basis  of  electric-space  telegraphy,  and  until 
icn  made  his  invention  there  had  never  been  a  wire- 
,-r  .^iegraph  system  except  such  as  employed  the  voltage- 
cvrated  coherer.  In  such  a  system  no  tuning  whatever 
cild  be  had  beyond  getting  the  two  antennas  into  reson- 
ate with  each  other,  and  in  order  to  do  this  the  coherer 
.  n  >t  be  taken  out  of  the  circuit  on  which  the  current  had 
■.el. 

'  the  defense  that  the  patent  does  not  disclose  inven- 
c  court  states  that  the  idea  of  Fessenden  was  to  dis- 
e  method  of  operation  by  the  imperfect  contact  and 
I  current-operated,  wave-responsive  device  operated 
1  a  good  circuit  contact,  its  purpose  being  not  to 
big  waves  to  "knock  down"'  the  detector,  but  to 
■■  open  door  through  which  every  wave  could  flow, 
which  he  could  have  a  constantly  receptive  receiver 
i  by  all  the  waves  all  the  time.  Marconi,  he  said, 
a  system  of  definite  signals  without  wires,  and  while 
ontion  of  Fessenden  is  not  entitled  to  be  pronounced 
■'ortant  an  invention  as  that  of  Marconi,  the 
iinsidcred  it  to  be  a  pioneer  invention  which  gave 
■lirection  to  the  progress  of  the  art.  The  imperfect 
al  contact  was  at  the  basis  of  space  telegraphy  until 
len  made  his  invention.  Xo  tuning  could  be  ob- 
ivith  the  use  of  the  coherer  except  to  get  the  two 
IS  into  resonance  with  each  other.  What  was 
':  with  the  coherer  was  to  have  all  the  energy  of  the 
I  waves  bunched  into  one  wave,  so  as  to  knock  down 
-truction  of  the  detector — to  weld  it  into  good  con- 
d  let  the  current  through  it.  Marconi's  idea  was  to 
'r  the  purpose  of  getting  a  big  wave,  while  that  of 
len  was  to  make  a  current  out  of  all  the  waves. 
iie  latter  system  the  current-operated,  wave-respon- 
vice  is  always  in  a  circuit  that  is  to  be  tuned,  while 
le  presence  of  the  coherer  all  the  tuning  that  could 
e  was  from  mast  to  mast.  The  court  concluded  that 
te  tuning,  therefore,  was  possible  only  in  such  a  sys- 
that  of  Fessenden,  and  that  the  tuning  of  the  prior 
-  essentially  and  typically  different  from  the  tuning 
d  in  Fessenden's  invention. 

o  anticipation,  the  defendant  cited  the  prior  patents 

'j1  larconi  and  Lodge,  and  also  an  article  by  Messrs.  North- 

n;.  Pierce  and  Reichmann.  which  appeared  in  the  Electrical 

"     '  of  Dec.  18,  1897.     The  court  states  that  after  careful 

f  the  record  it  is  persuaded  that  the  defendant  has 

'wn  that  the  patent  is  void  by  reason  of  anticipation. 

-Vi"  infringement,  the  court  held  that  as  the  receiver  of 

'   tndefendant  is  susceptible  to  the  action  of  every  current, 

'    «.e  or  small,  and  is  not  dependent  for  action  upon  high 

'    vcages.  it  is  current-operated   and  not  voltage-operated; 

'    tn  it  responds  to  action  of  all  the  waves  of  the  train  in- 

*  st»d  of  only  to  some  of  them,  and  enables  the  efifect  of  all 
>^  tnlwaves  to  be  added  together.  The  testimony  of  an  ex- 
-    Pe   IS   quoted   as   establi.shing   that    the    so-called    crystal 

doctors  are  current-operated  detectors,  and  therefore  be- 
WV  to  the  same  class  as  that  disclosed  in  the  patent  in  the 

*  Stt|  smce  they   do  not   change   their    electric    conducting 
Pi'ierties  from  wave  to  wave,  but  behave  to  one  wave  in 


a  group  as  impartially  as  they  behave  to  another,  having 
good  contacts  instead  of  poor,  shaky  or  powder  contacts. 
The  court  also  held  that  the  tuning  of  the  defendants  is  not 
merely' the  crude  tuning  of  Marconi  and  other  predecessors, 
but  is  substantially  the  tuning  of  the  bessendcn  patent.  In 
conclusion  the  court  held  that  it  cannot  be  said  that  the  in- 
vention of  Fessenden  presents  a  solution  of  all  the  great 
problems  in  electric  telegraphy  without  wires,  but  it  can 
be  claimed  that  it  opens  a  little  wider  the  door  of  invention 
in  the  art  of  wireless  telegraphy.  The  decision  will  be  ap- 
pealed to  the  United  States  District  Court. 


Los  Angeles  Municipal  Hydroelectric  Plant. 

In  accordance  with  instructions  from  the  Public  Service 
Commission  of  Los  Angeles,  Cal.,  Mr.  E,  F.  Scattergood, 
chief  engineer  of  the  city  power  bureau,  has  presented  to 
the  conmiissioners  a  report  of  recommendations  for  the 
commercial  distribution  of  electric  energy  to  be  generated 
by  the  proposed  municipal  power  i)lants  along  the  route  of 
the  aqueduct. 

According  to  estimates  made  in  May,  1910,  the  cost  of  a 
complete  distributing  system  for  supplying  all  street  lights 
and  all  commercial  light  and  power  within  the  city  limits, 
an  area  of  approximately  100  sq.  miles,  excluding  rail- 
ways, was  $4,250,000.  This  included  all  underground  con- 
duits and  overhead  poles,  with  cables  and  wires  sufficient 
for  an  excess  of  50  per  cent  greater  business  than  that 
realized  in  such  year.  It  also  allowed  for  all  connections, 
transformers  and  meters,  together  with  the  necessary  sub- 
stations and  shops.  According  to  a  similar  estimate  just 
now  completed,  the  cost  of  such  additions  as  would  be 
essential  to  provide  for  the  probable  business  of  the  year 
1913  gives  a  total  of  $5,500,000. 

An  estimate  has  also  been  made  of  the  total  yearly  cost 
of  operating  and  maintaining  the  necessary  hydroelectric 
system  and  distributing  system  to  care  for  the  business  men- 
tioned, assumption  being  made  that  the  city  enjoyed  all 
such  business.  An  allowance  of  $50  an  arc  lamp  for  street 
lighting  was  made,  as  against  the  present  rate  of  $75.60  a 
lamp  per  annum,  and  a  base  rate  of  6  cents  assumed  for 
commercial  light  and  power.  The  results  of  these  calcula- 
tions show  that  with  this  total  consumption  a  net  profit  to 
the  city  of  $700,000  per  annum  would  be  derived  after  de- 
ducting from  the  earnings  all  operating  and  repair  expenses, 
interest  on  the  entire  investment,  depreciation  of  the  total 
property  and  a  sinking  fund  allowance  for  canceling  the 
bonds.  During  the  year  1913  the  business  will  probably  be 
60  per  cent  greater  than  in  igio. 

With  reference  to  the  matter  of  auxiliary  steam  plants 
the  report  states  that  the  expense  connected  with  providing 
for  and  maintaining  these  must  necessarily  be  met  by  corre- 
sponding increase  in  rates  to  consumers  and  should  be 
incurred  only  so  far  as  the  added  reliability  of  service 
would  justify  such  "rate  advancement,  viewed  from  the  con- 
sumer's standpoint.  The  preliminary  report  of  the  con- 
sulting board  of  engineers  for  the  power  project  states  that 
an  auxiliar\'  plant  is  not  deemed  necessary,  as  the  prob- 
ability of  serious  interruptions  of  service  would  be  too 
remote. 

The  proposed  hydroelectric  power  plant,  including  pen- 
stocks, power  houses  and  transmission  lines,  would  be  more 
reliable  than  a  steam  plant  properly  located  to  furnish  ser- 
vice to  the  city.  The  installation  as  planned  will  not  re- 
quire more  than  200  sec. -ft.  average  flow,  and  the  capacity 
of  the  Fairmont  reservoir  would  be  sufficient  to  operate 
the  plant  for  a  period  of  eighteen  days,  allowing  time  for 
anv  necessary  repairs  above  such  point. 

The  street-lighting  contract  for  the  coming  year  must 
necessarilv  be  determined  independently  of  the  question  of 
providing  for  a  complete  municipal  distributing  system,  be- 
cause of  the  time  requirements.  .Assuming  that  the  com- 
panies furnishing  the  lights  were  not  required  to  make  ex- 
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tensions  to  the  existing  system,  $60  per  arc  lamp  per  year, 
the  report  states,  would  conform  to  the  present  rates  for 
commercial  light  and  power.  The  present  number  of  arc 
lights  is  3200,  with  a  contemplated  addition  of  360  during 
the  coming  year;  the  total  cost  to  the  companies  providing 
such  additional  lights  should  not  exceed  an  average  of  $150 
per  lamp,  including  the  cost  of  pole-line  extension  and  com- 
plete erection.  The  difference  between  the  present  contract 
price  of  $75.60  per  arc  lamp  per  year  and  $60,  as  above,  ap- 
plied to  the  total  of  3560  lamps  would  more  than  defray  the 
entire  expense  of  installation.  The  report  adds  that  the  in- 
stalling at  the  city's  expense  of  such  additional  lamps  as 
will  be  necessary,  the  same  to  be  the  property  of  the  city, 
with  a  reasonable  rate  for  street  lighting  for  the  entire  sys- 
tem, would  be  the  most  economical. 

In  connection  with  this  report  the  Public  Service  Com- 
mission has  instructed  its  attorney,  Mr.  V.  B.  Mathews,  to 
draft  a  resolution  requesting  the  City  Council  to  call  a 
special  election  at  once  for  the  purpose  of  voting  on  a 
bond  issue  of  $5,500,000,  the  figures  mentioned  by  Mr. 
Scattergood  for  a  municipally  owned  distributing  system. 
This  is  to  be  ready  for  service  on  or  before  Jan.  i,  1913. 

The  commission  announces  its  intention  of  disregarding 
any  suggestions  for  a  leasing  of  the  systems  of  any  of  the 
private  companies  or  for  the  selling  of  power  in  blocks  to 
these  for  distribution,  favoring  a  municipal  service  to  con- 
sumers direct. 


Public  Utilities  from  the  Civic  Standpoint. 

On  Monday  afternoon,  Sept.  25,  the  International  Munici- 
pal Congress,  which  has  been  holding  a  two-week  conven- 
tion and  exposition  in  the  Coliseum,  Chicago,  Sept.  18  to  30, 
gave  over  its  session  to  the  discussion  of  public  utilities, 
with  Mr.  Bion  J.  Arnold,  of  Chicago,  acting  as  chairman. 

Mr.  Arnold  opened  the  meeting  with  a  brief  review  of 
the  conditions  leading  up  to  the  establishment  of  public- 
utility  commissions,  which  are  now  found  in  many  states. 
The  last  thirty  years,  he  said,  was  a  period  of  rapid 
advance,  during  which  inventors  and  engineers  were  pro- 
ducing many  new  ideas  which  the  capitalists  were  busy 
financing  and  promoting.  As  a  result  franchises  were 
granted  easily  and  on  liberal  terms,  often  being  awarded  to 
competing  undertakings.  Later,  these  competing  corpora- 
tions, compelled  to  combine  and  absorb  by  economic  condi- 
tions, produced  monopolies,  the  privileges  of  which,  as  well 
as  the  financial  management,  were  sometimes  abused. 
Allowances  were  not  made  for  depreciation,  and  in  some 
cases  even  maintenance  was  not  provided  for,  so  that  as  the 
original  franchises  lapsed  the  corporations  found  themselves 
without  the  means  of  rehabilitating  their  badly  run-down 
plants,  and  so  heavily  capitalized  as  to  preclude  their  raising 
further  funds.  About  this  point  the  commissions  were  de- 
veloped, and  the  problems  of  regulating  have  since  been 
undergoing  solution  in  many  cities  and  states.  In  conclu- 
sion Mr.  Arnold  declared  he  believes  that  where  a  company 
has  been  judiciously  managed  the  dififerences  between  prop- 
erty value  and  invested  capital,  represented  by  promoter's 
profit,  fees,  etc.,  should  also  be  allowed  to  earn  a  fair  rate 
of  return  for  the  investors,  all  over  such  a  fair  rate  being 
turned  back  into  an  amortization  fund  to  retire  the  burden 
of  these  early  costs,  so  that  finally  the  physical  value  shall 
equal  the  capitalized  value  of  the  plant. 

In  discussing  "Public  Lighting"  Mr.  E.  L.  Elliott,  editor 
of  the  Illuminating  Engineer,  next  referred  to  the  close  in- 
terrelation between  the  development  of  municipal  methods 
and  public  lighting.  Modern  street  illumination,  he  said,  is 
not  alone  a  matter  of  putting  up  as  many  lamp-posts  as  there 
are  funds  for  in  the  city  treasury,  but  the  character  of  the 
illuminants  and  their  location  should  be  carefully  consid- 
ered. After  mentioning  the  shortcomings  of  the  early  open 
and  inclosed-carbon  arcs  the  speaker  enumerated  the  vel- 


low-flaming  arc,  the  white-flaming  arc,  the  magnetite    • 
and  the  tungsten  incandescent  lamp  as  the  present  pra^ 
street-lighting  units.     The  custom  of  using  magnetiti; 
with  clear  globes  he  declared  to  be  highly  objectionable  ;i 
a  return  to  the  primitive  conditions  of  glare  surround^ 
the  old  open  arcs.     The  reason   for  this  clear  glass, 
Elliott  explained,  is  one  of  economy,  for  white-opal  ,i;l 
ware  cuts  down  the  light  greatly  from  the  bluish-niagn. 
arc,  althjQUgh  having  small  effect  on  that  from  the  ru 
flaming  arcs  and  tungstens. 

While  post-tungsten  lighting  is  more  expensive  ' 
the  crude  and  simple  arc  fixtures,  the  handsomer  - 
secured  by  both  night  and  day  is  greatly  to  be  dc- 
Even  the  coarsest  elements  of  humanity  have  an  instinc 
regard  for  beauty,  said  the  speaker.  As  an  incident  il 
trating  this  fact  he  cited  the  great  reduction  in  niischic\ 
breakage  of  glassware  when  the  former  ugly  square 
lamps  in  New  York  were  replaced  by  the  present  cirt 
globes.  Mr.  Elliott  also  showed  how  the  type  of  fi.\t 
should  be  made  appropriate  to  the  proportions  of  the  >l 
they  light,  and  spoke  of  the  efforts  to  project  more  of 
flux  from  street  lamps  in  the  useful  directions  alons 
roadway  by  means  of  prismatic  glassware  and  rcflec 
The  speaker  also  made  a  strong  plea  for  better  and  .'li 
park  lighting,  arguing  that  as  the  evening  is  the  only 
of  leisure  for  the  masses  the  parks  should  be  either  1 
oughly  lighted  or  closed  to  remove  opportunities  for  vie 
ness  and  immorality. 

A  paper  by  Mr.  IT.  M.  Byllesby,  Chicago,  was  next 
in  Mr.  Byllesby's  absence  by  Mr.  Arnold.  After  revie 
the  events  of  the  last  quarter-century,  the  accomplishii 
of  engineers  and  inventors  and  the  undertakings  of 
moters  and  capitalists  in  carrying  out  these  developn 
Mr.  Byllesby  called  attention  to  the  decrease  in  price  v 
the  commodities  made  and  sold  by  public-utility  cor 
tions  have  undergone  in  late  years.  In  many  case 
said,  the  companies  have  even  extended  their  services 
unproductive  fields  at  a  loss. 

The  public  and  the  corporations  are  fast  approach 
common  meeting  ground,  wrote  Mr.  Byllesby,  and  th. 
of  fair  dealing  between  corporations  and  the  public 
corporations  and  the  government  is  at  hand.  In  the  p 
utility  commissions  the  demand  of  the  companies  is  on' 
able,  experienced  men,  familiar  with  utility  manag< 
and  themselves  men  of  some  accomplishment.  The  • 
will  then  better  realize  that  the  utility  corporations  s 
be  encouraged  rather  than  strangled,  and  their  bent 
monopoly  will  be  protected. 

Mr.  Arnold  then  called  upon  Mr.  W.  D.  Norton,  for 
assistant  secretary  for  the  New  York  Public  Service 
mission  of  the  First  District.    Refuting  the  claim  that 
mission  regulation  is  expensive,  Mr.  Norton  explaine 
the  body  under  which  he  served  and  which  has  jurist 
v/ithin  the  limits  of  New  York  City  has  besides  its 
numerous  duties  succeeded  to  the  functions  of  the  f 
rapid-transit  commission,  an  organization  with  an  $8 
yearly  budget  and  employing  an  engineering  staff  0  • 
The  present  budget  of  the  Public  Service  Comraissioi 
more  than  a  million  dollars,  is  even  less  than  the  ex 
rate  of  growth  of  that  of  the  old  transit  commission 
Mr.  Norton  also  spoke  of  the  advantages  of  unifoi 
counts  and  reports. 

In  answer  to  questions  from  the  audience  Mr.  . ' 
brought  out  the  point  that  while  a  street  railway    i' 
have  ''going  value,"  like  a  gas  or  electric-light  plant  li" 
has   expended   funds  to  develop  its  business,  the  rlw-'. 
company  should  be  given  an  opportunity  to  retrieve  ilsaf') 
losses,  as  he  before  outlined. 

Mr.  W.  H.  Buist,  of  Dundee,  Scotland,  said  that  ir  >r<, 
Britain  it  is  a  notable  fact  that  the  municipal  plai^  ■' 
the  best  managed,  most  stable  and  furnish  the  best  !,vil 
The  Edinburgh  railways,  he  said,  under  private  n  w-' 
ment  with   municipal  division   of  profits  have  givei  i""^ 
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rouble,  while  the  municipally  owned  Glasgow  roads  are  in 
flourishing  condition  and  last  year  paid  $500,000  net 
»rofit.  Municipally  owned  utilities  in  Great  Britain,  said 
.Ir.  Buist,  are  by  their  charters  required  to  pay  oft'  their 
.apital  debts  in  a  limited  time. 

[  Mr.  Arnold  said  that  thus  far  in  .\merica  it  is  believed 
>etter  results  can  be  obtained  with  private  management 
mder  regulation.  The  talent  required  for  efficient  man- 
agement, he  said,  requires  something  more  than  merely  the 
isual  rate  of  interest  or  salary  returns. 
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.ibiary   of  the    United   Gas   Improvement    Company. 

;  An  address  on   the   subject   "Technical    Literature   Ab- 

itracts  and  Information  Bureau  Work  in  the  Library  of 

:Tie  United  Gas  Improvement  Company"  was  made  at  the 

'.nnual  meeting  of  the  Special  Libraries  Association,  En- 

pneering  Societies  Building,  New  York,  on   Sept.  27  by 

Cir.  F.  N.  Morton.     The  address  explains  the  origin  and 

iroad  scope  of  the  extensive  library   of  the  United   Gas 

mprovement  Company. 

"'r.  Morton,  the  librarian,  is  a  graduate  of  a  technical 

sre,  and  has  spent  seventeen  years  serving  in  all  depart- 

.13  of  the  gas  and  electric  business,  both  technical  and 

'oininercial.     It  was   intended   at   first  that   the   principal 

vnrk  would  consist  of  keeping  the   various   officials   and 

U  of  departments  informed  of  the  current  progress  and 

i'lpment   in    subjects   in   which   the   company   is    inter- 

-ctJ.    This  is  done  by  a  system  of  abstracts.     The  work 

'las  broadened,  however.    The  forty  periodicals  taken  by  the 

Company  are  read,  and  abstracts  are  made  of  all  articles 

\i  interest.    The  abstracts  are  arranged  and  classified  for 

tling.     They  are   issued  at   intervals   of   about  ten   days. 

■     y  requests   for  general  information   are  received,   and 

ich  cases  special  reports  are  prepared.     For  the  re- 

-es  to  many  important  questions  asked  of  the  librarian 

chnical  knowledge  is  essential. 


Chicago  Convention  of   Illuminating  Engineering 
Society. 


About  135  members  and  visitors,  including  several  ladies, 

'.ttended  the  opening  session  of  the  fifth  annual  convention 

if  the  Illuminating  Engineering  Society  in  the  Congress 

iotel,  Chicago,  on  Monday  morning,  Sept.  25.     Mr.  V.  R. 

'"•ingh,  of  New  York,  vice-president,  presided  and  intro- 

i  -Mr.  John  F.  Gilchrist,  of  Chicago,  chairman  of  the 

ention   committee,   who   welcomed    the    visitors.      The 

inse  was  made  by  Mr.  Joseph  D.  Israel,  chairman  of 

Philadelphia  Section. 

PRESIDENTIAL   ADDRESS. 

the  absence  of  Dr.  A.  E.  Kennelly.  of  Harvard  Univer- 
president  of  the  society,  who  was  in  Europe  as  .American 
,'ate  to  the  meetings  in  Turin  of  the  International  Elec- 
I  chnical   Commission   and  the   International   Electrical 
1,'ress,  his  presidential  address  was  read  by  Vice-presi- 
•   Lansingh.     Dr.  Kennelly  chose  as  his  subject  "The 
tions  of  Physico-Physiological  Research  to  Illuminating 
-;neering."  and  in  a  brief  paper  he  considered  the  close- 
-  of  the  connection  between  apprehension  and  accom- 
"iishment  in  the  measurement  of  light.    The  writer  showed 
hat  every  science  is  developed  from  the  complex  and  mani- 
lOld  to  the  simple  and  unique.    The  number  and  degree  of 
'■recision  of  the  measurements  in  a  branch  of  science  gage 
he  extent  to  which  that  branch  has  become  exact.    In  illu- 
pmating  engineering  it  would  be  useful  to  possess  a  knowl- 
edge  of    certain    physico-physioIogical    constants    for    the 
iuman  eye.    '"We  ought  to  know,"  says  the  president  of  the 
ociety,  "the  lumens  per  area-watt  produced  in  the  normal 


eye  for  each  color  and  its  frequency,  as  well  as  for  all 
working  intensities."  In  short,  the  address  was  a  plea  for 
"the  accumulation  of  observations  on  the  photometric  prop- 
erties of  our  eyes  by  all  who  may  have  the  opportunity  to 
make  them." 

Dr.  E.  P.  Hyde,  of  Cleveland,  moved  that  the  address  be 
referred  to  a  committee  and  that  at  the  same  time  the  so- 
ciety express  its  regret  at  the  absence  of  its  honored  presi- 
dent. Messrs.  J.  R.  Cravath,  of  Chicago;  E.  P.  Hyde,  of 
Cleveland,  and  W.  H.  Gartley,  of  Philadelpliia,  were  ap- 
pointed as  this  committee. 

NOMENCLATURE  AND  STANDARDS. 

In  the  absence  of  Dr.  Alex  C.  Humphreys,  of  Hoboken, 
.\'.  I.,  the  report  of  the  committee  on  "Nomenclature  and 
Standards"  was  read  by  Mr.  Joseph  Langan.  of  New  York, 
assistant  secretary  of  the  society.  The  report  consisted  of 
a  progress  report  from  the  subcommittee  on  photometric 
units,  signed  by  the  chairman.  Dr.  Clayton  H.  Sharp,  of 
New  York.  The  sub-committee  reported  some  progress  and 
concluded  with  two  recommendations.  One  was  that  the 
term  "lighting"  be  used  to  designate  the  product  of  luminous 
flux  by  the  time,  the  symbol  therefore  being  L.  The  L  then 
would  displace  the  Q  used  as  a  symbol  for  this  quantity  in 
the  1910  report. 

The  other  recommendation  relates  to  symbols  to  represent 
candle-power  and  flux.  These  cannot  be  represented  here 
for  the  reason  that  their  reproduction  would  involve  the 
making  of  engravings  for  that  purpose.  It  may  here  be 
remarked  that  this  consideration  will  also  render  it  difficult 
to  secure  the  adoption  of  the  symbols,  vi'hich  would  involve 
the  casting  of  special  types  or  the  addition  of  special 
matrices  to  the  magazine  of  linotype  machines.  Even  should 
special  type  or  matrices  be  available,  few  printing  offices 
would  carry  them  in  stock,  and  in  cases  where  this  was  done 
the  characters  would,  owing  to  infrequent  use,  be  apt  to 
become  mislaid.  These  conditions  applied  to  the  special 
characters  (French  script)  adopted  to  represent  magnetic 
quantities  at  the  Chicago  International  Electrical  Congress 
of  1893.  An  American  type  founder  was  induced  to  make 
matrices  from  which  to  cast  these  special  characters  and 
a  number  of  printing  oflSces  were  induced  to  purchase  the 
corresponding  type.  The  experience  was,  however,  that  in 
time  the  special  type  could  not  be  found  when  needed 
and  finally  the  type  founder  ceased  to  make  it  owing  to  the 
small  sale. 

The  recommendation  is  that  the  symbol  for  mean  spherical 
candle-power  shall  be  /  0,  w^ith  the  horizontal  bar  of  the 
Greek  letter  projecting  on  each  side;  for  mean  upper 
hemispherical  candle-power  the  letter  /  followed  by  a  sym- 
bol representing  the  upper  half  of  the  special  character; 
for  the  mean  lower  hemispherical  candle-power  the  letter  / 
followed  by  the  lower  half  of  the  character ;  for  total  flux, 
F  & :  for  the  upper  or  lower  hemispherical  flux  the  letter 
F  followed  by  the  upper  or  lower  half  of  the  special  char- 
acter. The  report  states  that  these  symbols  were  proposed 
by  Professor  Blondel  and  differ  but  slightly  from  those 
used  in  Germany,  the  difiference  being  that  tiie  bar  is  car- 
ried a  little  beyond  the  circle  on  each  side.  The  committee 
further  recommends  that  negotiations  with  individuals  and 
societies  in  other  countries  be  carried  on  with  a  view  to  an 
international  conference  on  the  adoption  of  the  symbols 
proposed. 

Dr.  A.  S.  McAllister,  of  New  York,  presented  a  written 
discussion  on  this  report  which  was  read  by  Mr.  P.  S. 
Millar,  of  New  York,  general  secretary.  Dr.  McAllister 
pointed  out  that  confusion  would  very  likely  arise  by  the 
use  of  the  same  letters  of  the  English  alphabet  for  symbols 
for  both  electrical  and  photometric  units,  citing  the  well- 
known  £.  /  and  R  of  Ohm's  law  as  already  widely  in  use. 
The  writer  recommended  the  use  of  the  Greek  letters  (p 
(psi)  for  light  flux  and  ?  (beta,  lower  case)  for  light  flux 
density,  on  account  of  their  similarity  to  the  symbols  for 
magnetic  flux.    It  was  also  pointed  out  as  a  practical  objec- 
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tion  that  the  symbols  recommended  by  the  sub-committee 
could  not  be  set  in  type  in  the  ordinary  printing  office. 

REPORT    ON    PROGRESS. 

The  report  of  the  committee  on  progress,  submitted  by 
Dr.  Louis  Bell,  of  Boston,  chairman,  was  read  by  Dr.  P.  VV. 
Cobb,  of  Cleveland,  in  the  absence  of  the  author.  The 
committee  reviewed  the  progress  of  the  year  in  relation  to 
luminous  and  flaming-arc  lamps,  small  intensive-arc  lamps, 
the  quartz-mercury  arc  and  the  Moore  tube  filled  with 
neon.  In  electric  incandescent  lamps  some  reference  was 
made  to  the  wire-drawn  tungsten.  The  improvement  in 
mantles  for  gas  lamps  was  commented  upon  and  there  was 
some  reference  to  high-pressure  gas  lighting  and  to  the 
pressure-wave  system  for  the  lighting  of  gas  street  lamps. 
In  methods  of  illumination  the  most  notable  tendency  has 
been  toward  the  use  of  indirect  and  more  especially  semi- 
indirect  lighting.  Reflectors  have  been  undergoing  steady 
improvement.  During  the  year  the  American  Association 
for  the  Conservation  of  Vision  was  founded,  and  the  re- 
port concluded  with  the  recommendation  that  the  society 
co-operate  with  foreign  commissions  to  report  on  methods 
of  illumination  in  their  practical  bearing  on  vision  and  on 
industrial  processes. 

Mr.  George  S.  Barrows,  of  Philadelphia,  a  member  of 
the  committee,  elucidated  some  references  in  the  report  to 
high-pressure  gas  lighting  and  to  the  pressure-wave  system 
of  lighting  gas  street  lamps.  Mr.  J.  G.  Henninger,  of 
Cleveland,  spoke  of  the  great  improvement  in  metallic  re- 
flectors and  said  that  reflectors  are  now  available  that 
are  four  or  five  times  as  good  as  those  on  the  market  a 
year  ago.  It  is  quite  practicable  to  get  65  per  cent  of  the 
total  flux  in  the  lower  hemisphere  and  in  some  few  cases  a 
figure  as  high  as  90  per  cent  has  been  reached.  Mr.  Rose, 
of  Schenectady,  spoke  of  the  inclosing  of  the  arc  of  flam- 
ing-arc lamps  as  a  method  of  increasing  the  life  of  the 
lamp.  This  method  increases  the  life  of  a  lamp  to  a  con- 
siderably greater  extent  than  the  figure  mentioned  in  the 
committee's  report.  Mr.  E.  L.  Elliott,  of  New  York,  said 
that  it  was  not  advisable  to  use  simply  clear  glass  globes 
with  a  magnetite  arc.  He  advocates  inner  globes.  The 
light  should  be  diffused  even  at  the  loss  of  efficiency.  The 
speaker  deprecated  glare  in  illumination. 

Mr.  L.  B.  Marks,  of  New  York,  pointed  out  the  advance- 
ment that  had  been  made  during  the  year  in  systems  of 
lighting.  Particular  progress  has  been  made  in  the  use  of 
systems  of  general  illumination,  supplemented  by  local  illu- 
mination where  necessary.  Under  the  old  plan  in  factories 
and  industrial  establishments  it  has  been  the  practice  to  use 
a  drop  lamp  with  an  opaque  reflector  over  the  special  ob- 
ject to  be  illuminated.  The  tendency  of  to-day  is  to  get 
away  from  that  strictly  localized  system  of  illumination  and 
modern  factories  are  illuminated  in  an  entirely  different 
way.  placing  greater  stress  on  general  illumination  even  at 
greater  cost.  Mr.  J.  R.  Cravath,  of  Chicago,  also  pointed 
out  the  importance  of  more  general  lighting  and  less  local- 
ized lighting.  Not  only  the  quantity  but  also  the  qualitv 
of  light  should  be  considered.  Mr.  Cravath  also  expressed 
some  surprise  at  the  high  figures  of  efficiency  of  reflectors 
reported  by  Mr.  Henninger.  Mr.  W.  M.  Skiff,  of  Cleveland, 
spoke  of  the  use  of  low-voltage  miniature  lamps  on  ma- 
chines in  factories  to  direct  light  at  the  exact  point  where 
especially  good  illumination  is  desired  over  a  small  area. 

PAPERS  RELATING  TO  GLASSWARE. 

Monday  afternoon's  session  was  devoted  to  the  reading 
of  papers  on  glassware.  Three  of  these  were  contained 
in  a  "Symposium  on  Illuminating  Glassware."  The  intro- 
duction to  this  symposium  was  prepared  by  Mr.  Bassett 
Jones,  Jr.,  of  the  papers  committee,  and  was  read  in  his 
absence  by  Prof.  W.  E.  Barrows,  Jr.,  of  Chicago.  The 
three  papers  following  were  written  by  representatives  of 
manufacturers   of   glassware   for   illumination.     The   first, 


l)y  .Mr.  George  H.  McCormack,  of  Xcw  York,  was  read 
in  the  absence  of  the  author  by  Mr.  Godinez.  Mr.  McCor- 
mack said  in  his  paper  that  the  evidence  of  monotony  in 
design  is  one  of  the  most  difficult  problems  to  be  solved 
by  the  manufacturer  of  shades.  Intrinsic  brilliancy  de- 
mands serious  consideration  also.  The  modern  reflector 
must  be  of  a  type  which  may  be  scrutinized  from  below 
with  perfect  eye  comfort.  Depolished  inner  surfaces  give 
excellent  results  and  produce  no  glare.  With  reference 
to  opal  glass  (opalux)  the  transmission  of  light  through 
it  is  accompanied  by  perfect  diffusion  from  the  miiiuU' 
particles  of  opal  suspended  within  the  glass,  and  it  is  this 
effect  which  lends  the  sparkle,  color  and  life  characteristic 
of  opal  in  reflector  or  inclosing-bowl  form. 

Mr.  A.  J.  Marshall,  of  New  York,  the  author  of  the 
second  paper  in  the  symposium,  described  the  Holophane 
system  of  illumination  as  it  now  stands.  In  this  system 
are  included  (i)  prismatic  semi-inclosing  and  totally  in- 
closed globes  and  (2)  prismatic  reflectors.  These  two 
classes  are  combined  in  one-piece  and  two-piece  units 
and  also  with  other  glassware,  as  satin-finish,  opal  and 
tinted  glassware.  The  principles  governing  the  design- 
ing of  prismatic-glass  globes  were  traversed,  as  well  as  tht 
construction  of  prismatic  reflectors.  Various  combination; 
and  fi.Ktures  were  described  and   illustrated. 

The  third  paper  of  the  symposium,  written  by  Mr,  L.  W 
Young,  of  New  Y'ork,  related  to  Alba  glassware  and  wa; 
read  by  Mr.  S.  G.  Hibben,  of  Pittsburgh.  The  glass  de- 
scribed is  of  a  clear  or  crystal  base,  holding  in  itself  bj 
a  species  of  colloidal  suspension  a  very  great  number  0 
infinitesimal  flakes.  These  flakes  act  to  give  color  to  th( 
glass,  to  break  up  the  rays  of  light  and  to  aid  in  the  re 
flection  of  light.  Lantern  slides  were  given  to  sliow  ih 
characteristics  of  Alba  shades,  globes  and  special  shapes 
.\s  to  the  efficiency  of  transmission  of  this  glass  comparec 
with  other  glasses,  these  figures  were  given :  Standarc 
crystal  roughed  inside  globe,  when  new  and  clean,  16,7 
per  cent;  thin  opalescent,  15  per  cent;  regular  Alba,  13. 
per  cent,  .\rtistic  effects  in  this  glass  are  now  being  ob 
tained  in  a  large  and  increasing  number  of  special  shape; 

The  paper  by  Mr.  E.  H.  Bostock,  of  New  York,  on  "Th 
Manufacture  of  Glass  for  Illuminating  Purposes"  wa 
abstracted  by  Secretary  Millar.  Glasses  are  described  b 
this  author  as  structureless  solids.  Manufacturing  proc 
esses  and  methods  of  coloring  were  described,  and  reflecl 
ing  glassware  is  taken  up  in  the  second  part  of  the  pape 
Prisms  of  glass  may  be  arranged  with  reference  to  strengt 
of  light  flux  to  make  almost  a  perfect  distribution.  The  at 
thor  says,  however,  that  for  diffusive  lighting,  the  newes 
and  the  best  development  is  that  of  the  already  well-know 
phosphate  glasses.  One  great  objection  to  the  use  of  prisi 
glass  has  been  that  its  sharp-drawn  straight  lines  do  ni 
conform  to  any  decorative  scheme.  Recently,  however, 
w-ave-line  prism  glass  has  been  placed  on  the  market.  Th 
glass,  at  any  section,  shows  the  true  definite-angled  prisr 
but  its  wavy  line  fits  it  for  use  in  decorative  schemes. 

"Modern  Requirements  of  Reflector  Design"  was  tl 
title  of  a  paper  read  by  Mr.  F.  L.  Godinez,  of  Jersey  Cit 
N.  J.  The  author  goes  into  the  technical  requireraen 
of  reflector  design  and  pays  considerable  attention  to  tl 
ultra-microscope  as  affording  a  means  of  rendering  visib 
the  most  minute  particles  within  the  structure  of  glas 
Mr.  Godinez  thinks  that  glassware  embodying  a  proper  r 
lation  between  transmission  phenomena  and  selective  a 
sorption  will  "assist  in  supplying  a  long-felt  want,  attai 
able  with  modern  illumination  at  a  consumption  of  i 
watts  per  candle,  instead  of  4  watts  for  the  same  quanti 
of  light."  As  a  result  of  considerable  research,  the  auth 
has  developed  a  new  glass  that  is  manufactured  in  a  di 
icate  amber  tint  and  also  in  a  most. subtle  tone  of  old  ro: 
The  author  suggested  that  when  a  value  in  foot-candles 
given  as  typical  of  any  special  condition  attention  shou' 
be  directed  to  the  fact  that  a  factor  of  depreciation  mig 
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irove  a  sensible  adjunct,  since  the  calculated  values  rep- 
I  esent  initial  performance  of  lamps  and  reflectors.  In  con- 
luding  his  paper,  he  expresses  the  hope  that  there  may 
I  le  instituted  an  impartial  standardization  test  with  which 
(  he  merchant,  tor  instance,  might  demand  compliance  by 
:  :nv  manufacturer  when  perplexed  by  differiiig  contentions 
;  if'  salesmen  in  relation  to  proper  illuminating  units  and 
■nethods. 

The  papers  relating  to  glassware  were  discussed  at  some 
ength  at  Tuesday  morning's  session  when  Dr.  H.  E.  Ives, 
'if  Cleveland,  vice-president,  was  in  the  chair.     Mr.  \.  R. 
I    t^nsingh.  who  spoke  first,  made   a  number  of  comments 
n  points  brought   up   i:i   all   five  of  the   papers.     He  ex- 
■led  how   pressed  glassware  was   made   in   such   a   way 
'  have  as  high  a  polish  as  by  the  otY-hand  process.     He 
:ssed  the  reflecting  properties  of  opal   glass  and  ex- 
H-d  that  with  the  milk  opals  the  glass  must  have  con- 
•;ible  density.    Another  point  made  by  the  speaker  was 
uniformity  of  illumination  is  desirable   from  the  en- 
uring point  of  view;  what  is  to  be  avoided  is  monotony 
nstallation.     On   the  question  of   specular   reflection   it 
declared  that  it  made  no  ditterence  on  the  plane  to  be 
iinated    whether    light    came    from    specular    reflection 
hfFuse  reflection.     As  to  the  prismatic  system,  perhaps 
Aorst  enemy  is  itself.     Acting  by  specular  reflection  it 
:  be  used  correctly.    As  to  the  absorption  of  Alba  glass, 
Lansingh   pointed  out   that   the   percentage    is   much 
•er  for  pressed  globes  than  for  blown  globes.     Glare 
specular    reflection    are    synonymous    only    when    one 
^  directly  into  the  reflector,  and  this  is  not  done  often, 
iiiercial  glassware  can  be  used  in  ordinary  residences 
lore  or  less  modified  forms.    The  speaker  also  said  that 
he  conditions  under  which  photometric  curves  are  made 
1     ihould  always  be  stated  and  studied  to  make  the  curves 
Jeally  valuable. 

Mr.  W.  J.  Cady,  of  Newark,  Ohio,  differed  with  some 

■f  the  conclusions  expressed  by  Mr.  Godinez.     One  point 

■iiade  was  that  the  intrinsic  brilliancy  of  any  reflector 

lit  be  as  great  as  that  of  the  lamp  itself. 

'r.  J.  R.  Cravath,  of  Chicago,  mentioned  the  need   for 

!ss  to  be  perfectlv  smooth,  and  so  easily  cleaned,  hav- 

nbout  the  diffusing  qualities   of  ground   glass  without 

itter's  roughness.     Such  a  glass  is  needed  for  skylights 

.  other  purposes  and  if  available  in  fiat  plates  would 

;e  a  valuable  material. 

Dr.  P.  W.  Cobb,  of  Cleveland,  discussed  several  points 
irought  out  in  the  papers — among  others  that  of  intrinsic 
,)rilliancy.  The  manufacturers  of  glassware  are  tending  to 
)ring  out  glassware  with  depolished  surfaces  or  with  dif- 
fusing mediums,  and  this  tendency  is  a  good  one.  In  its 
physiological  aspects,  at  least,  the  question  of  color  is  still 
o  be  settled.  Dr.  Cobb  pointed  out  that  shadows  have 
;nuch  to  do  with  the  cheerful  "mellow^  glow"  of  sunlight 
.»nd  the  oil  lamp  in  the  home.  Light  can  be  produced  by 
he  use  of  artificial  light  sources  and  proper  shades  that 
*ill  approximate  daylight  very  closely. 

Mr.  N'orman  Macbeth,  of  New  York,  congratulated  the 
Society  on  the  entrance  of  commercial  discussions  into  its 
•proceedings.  He  also,  by  various  concrete  illlistrations, 
showed  how  essential  it  is  to  explain  the  conditions  under 
*hich  photometric  curves  are  made. 

'  Mr.  G.  H.  Stickney,  of  Harrison,  N.  J.,  spoke  briefly 
.5n  the  effect  of  specular  reflection  on  polished  surfaces. 
Mr.  A.  J.  Marshall,  of  New  York,  and  Mr.  S.  G.  Hibben, 
3f  Pittsburgh,  had  a  brief  colloquy  referring  indirectly  to 
:he  merits  of  Holophane  and  Alba  glassware.  In  answer 
|:o  Mr.  Marshall's  questions,  Mr.  Hibben  said  that  some- 
:imes  the  flakes  in  Alba  glass  are  visible  but  more  often 
lot;  they  are  supposed  to  be  invisible  in  the  higher  grades 
3f  the  glass.  Albaglass  has  some  fluorescence;  the  speaker 
Jid  not  know  just  how  much.  A  number  of  Alba  one- 
piece  blown-glass  balls  are  in  use  in  the  Chicago  &  North- 
western   passenger    terminal    in.   Chicago.      Mr.    Marshall 


saiil  that  he  thought  the  larger  flakes  were  imperfections 
or  bubbles.  He  said  that  the  claims  made  for  Alba  glass 
are  to  some  extent  contradictory.  The  glass  is  not  in  the 
true  sense  of  the  word  reflecting;  it  is  rather  a  transmit- 
ting medium.  The  speaker  did  not  think  it  gives  true 
color  transmission.  It  does  fairly  well  for  several  pur- 
poses, but  answers  no  one  purpose  perfectly. 

Mr.  Godinez  summed  up  for  Mr.  McCormack  and  him- 
self. He  discussed  briefly  the  question  of  monotony  of 
lighting  installations  and  explained  his  ideas  of  store  light- 
ing. He  thought  departure  from  uniformity  desirable  for 
advertising  purposes.  In  relation  to  the  question  of  look- 
ing into  a  reflector  he  said  that  it  is  practically  impossible 
to  prevent  the  eye  from  straying  to  the  source  of  light  if 
the  latter  is  not  concealed.  Mr.  Godinez  remarked  that 
it  is  interesting  to  learn  what  the  operating  companies  are 
doing  in  supplying  their  customers  with  illuminating  en- 
gineering advice.  In  many  cities  the  central-station  com- 
panies send  out  with  the  bills  the  statement  that  illuminat- 
ing engineering  installations  designed  by  the  local  company 
will  be  guaranteed  or  made  satisfactory,  while  no  respon- 
sibility is  assumed  for  installations  made  by  others.  Where 
changes  in  lighting  are  desired  attractive  sketches  are 
furnished.  In  this  way  the  public  is  taught  increased  re- 
spect for  illuminating  engineering. 

Mr.  IMarshall,  in  his  closing,  said  that  the  glassware  de- 
scribed in  his  paper  has  been  improved  as  a  general  thing 
since  its  introduction,  although  changes  in  design  may  have 
increased  the  percentage  of  absorption  in  some  cases.  Some 
considerations  of  physical  efficiency  have  been  sacrificed  in 
some   plainly   stated   cases    for  decorative   efifects. 

Mr.  Hibben  in  his  closing  remarks  said  that  the  curves 
in  Mr.  Young's  paper  were  made  by  the  Electrical  Testing 
Laboratories  of  New  York  and  could  be  accepted  as  dis- 
interested and  authentic.  The  ribs  shown  on  some  of  the 
samples  of  Alba  glass  illustrated  are  used  entirely  for 
decoration  and  the  glass  is  not  to  be  considered  a  copy  of 
any  former  type. 

P.^PERS    RELATING    TO    G.\S. 

:Mr.  George  S.  Barrows,  of  Philadelphia,  gave  a  talk 
illustrated  by  a  number  of  lantern-slide  pictures  on  "Nat- 
ural Gas;  Its  Production  and  Utilization."  Among  other 
things  he  said  that  natural  gas  is  nearly  pure  methane  and 
that  the  average  pound-Fahrenheit  thermal  units  per  cubic 
foot  in  natural  gas  are  about  1000,  compared  with  a  cor- 
responding figure  of  about  600   for  manufactured  gas. 

]\Ir.  F.  H.  Gilpin,  of  Philadelphia,  abstracted  his  paper 
on  "Recent  Small  Gas-Lighting  Units."  The  use  of  small 
units  is  comparatively  new  in  the  gas-lighting  field,  but 
during  the  last  two  years  several  small  gas-lighting  units 
have  been  tested  in  various  ways.  The  speaker  gave  the 
results  of  some  of  these  tests  and  showed  that  on  the  whole 
the  efficiency  of  the  new  small  units  was  about  25  per 
cent  to  30  per  cent  higher  than  the  older  and  larger  units. 
The  tendency  of  the  smaller  units  seems  to  be  to  give 
considerably  higher  efficiency.  Mr.  Gilpin  also  remarked 
that  all  gas  lamps  collect  dirt  internally.  If  this  is  re- 
moved and  a  new  mantle  supplied,  the  lamp  will  be  restored 
practically  to  its  original  efficiency.  It  will  not  be  suf- 
ficient to  renew  the  mantle  alone. 

Mr.  T.  J.  Little,  of  Philadelphia,  questioned  whether  in 
general  smaller  gas-lighting  units  are  more  efficient  than 
large  ones,  provided  the  mantles  are  of  exactly  the  same 
structure.  However,  there  is  a  great  possibility  of  in- 
creasing the  efficiency  of  larger  burners.  The  speaker 
thinks  the  stack  lamp  is  the  coming  gas  lamp. 

INCANDESCENT   ELECTRIC   LAMPS. 

An  interesting  paper  entitled  "Recent  Developments  in 
the  Manufacture  of  Incandescent  Electric  Lamps''  was 
read  by  Mr.  J.  E.  Randall,  of  Cleveland.  Speaking  of  car- 
bon lamps,  the  speaker  showed  that  the  best  lamps  of  ten 
years  ago  were  as  good  as  the  best  of  the  present  year. 
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That  the  average  has  risen  is  due  to  the  elimination  of  de- 
fectives. The  Gem  lamp  shows  a  sufficient  superiority  in 
quality  over  the  regular  carbon-filament  lamp  to  justify  its 
more  extensive  use.  The  greater  part  of  the  paper,  how- 
ever, was  devoted  to  metal-filament  lamps.  The  mechan- 
ical weakening  of  the  tantalum  wire,  due  to  offsetting  when 
kept  on  alternating  current,  has  prevented  the  general  in- 
troduction of  the  tantalum  lamp  in  this  country.  It  was, 
however,  the  first  production  of  a  real  drawn-wire  lamp. 
But  the  tantalum  lamp  cannot  continue  to  compete  with 
the  drawn-wire  tungsten  lamp  in  its  present  form.  In  rela- 
tion to  the  pressed-filament  type  of  tungsten  lamp  the 
author  believes  that  the  loose  contact  at  the  bend  of  the 
filament  with  a  support  that  is  rigid  makes  the  hardiest 
lamp  of  that  type.  The  drawn  tungsten  wire  has  served 
to  make  the  tungsten-filament  lamp  a  universal  lamp.  The 
wire  may  be  considered  to  consist  of  pure  tungsten.  There 
is  no  offsetting  either  on  direct  current  or  alternating  cur- 
rent and  tests  indicate  that  the  wire  is  less  brittle  at  every 
stage  in  the  life  of  a  lamp  than  is  the  pressed  filament. 
Nevertheless,  the  lamp  should  be  handled  with  reasonable 
care  in  order  to  prevent  breakage.  Mr.  Randall  made  an 
interesting  comparison,  near  the  end  of  his  paper,  which 
may  be  quoted  in  his  own  words : 

"Having  traced  recent  developments  up  to  the  latest,  it 
may  not  be  amiss  to  consider  the  future.  If  the  progress 
in  Limp  development  may  be  gaged  by  the  highest  filament 
temperature  at  which  each  new  lamp  will  show  a  given 
performance,  one  has  a  rational  measure.  For  example,  if 
90  per  cent  of  the  theoretical  candle-power  hours  are  de- 
veloped in  1000  hours'  burning,  candle  maintenance  and 
mortality  both  considered,  the  advance  from  the  raw  car- 
bon-filament lamp  to  the  tungsten-filament  lamp  will  show 
something  as  follows : 

Raw  carbon  filament  lamp  (cellulose  carbon) 100 

Treated  carbon   filament   lamp 119 

Metallized    carbon    filament    lamp 149 

Tantalum    filament    lamp 206 

Osmium    filament    lamp 370 

Tungsten     filament     lamp 359 

"This  comparison  excludes  many  items,  such  as  process 
difficulties,  lack  of  wattage  range,  lack  of  voltage  range, 
lack  of  suitability  for  both  alternating  current  and  direct 
current,  cost,  etc.,  which  affect  commercial  values.  It  is 
not  a  comparison  of  commercial  values,  although  it  is  a 
comparison  of  the  most  important  element  in  commercial 
values,  namely,  the  energy  wasted  in  doing  equal  work." 

Mr.  George  H.  Jones,  of  Chicago,  said  that  the  central- 
station  company  in  Chicago  has  felt  that  the  high-efficiency 
lamp  is  the  one  that  its  customers  should  have  and  the 
one  that  pays  the  best  in  the  long  run.  In  support  of  this 
assertion,  he  gave  some  interesting  figures  to  show  the 
average  consumption  of  electrical  energy  from  three  classes 
of  customers  of  the  Commonwealth  Edison  Company  in 
the  month  of  October  for  the  years  1908,  1909  and  1910. 
These  figures  may  be  tabulated  as  follows: 

October,  1908  October,  1909  October,  1910 

Apartments    16  kw-hours  17kw-hours  18H  kw.hours 

Houses    30         "  32         "  33  " 

Small   stores    .46         "  48         *'  79  " 

The  increased  demand  for  electricity  from  small  stores, 
comparing  October,  1910,  with  October,  1909,  is  remark- 
able. These  figures  show  that  the  central  station  need  not 
be  afraid  of  the  tungsten  lamp;  apparently,  as  the  lighting 
becomes  more  efficient,  the  demand  for  electrical  energy 
increases. 

Mr.  J.  W.  Howell,  Harrison,  N.  J.,  said  that  the  figures 
given  in  the  table  at  the  close  of  Mr.  Randall's  paper  might 
be  misleading,  as  the  various  types  of  lamps  are  not  com- 
pared at  their  maximum  efficiencies.  To  compare  lamps 
properly  each  should  be  exhibited  under  its  own  most  fa- 
vorable conditions,  giving  also  the  first  cost  and  the  oper- 
ating cost.     Mr,  Howell  declared  that  the  pressed-filament 


tungsten  lamp  has  passed  away.  The  drawn-wire  filament 
has  many  advantages.  It  is  a  one-piece  filament  and  it  is 
also  stifter  than  the  pressed  filament.  Another  advantage 
is  that  it  has  only  two  heat-conducting  contacts — those  at 
the  leading-in  wires — the  other  supports  being  poor  heat 
contacts.  This  is  not  the  case  with  a  pressed  filament, 
and  where  that  is  used  much  heat  is  carried  away  by  the 
supports.  The  drawn-wire  lamp  makes  possible  great  im- 
provement in  large-size  lamps,  which  are  much  better  ir 
quality  than  the  pressed-filament  lamps  of  the  same  size 
Mr.  Howell  sought  to  impress  on  the  engineers  the.  great 
value  of  large-size  incandescent  electric  lamps  in  the  art 
of  illumination.  These  lamps  are  also  being  improved  ver\ 
rapidly.  He  remarked,  too,  that  the  Gem  lamp  deserve; 
much  greater  attention  than  it  has  received.  The  elimi 
nation  of  early  breaking  lamps  is  a  valuable  characteristic 
of  the  Gem.  The  speaker  thinks  the  Gem  is  about  thret 
times  as  good  a  lamp  as  the  ordinary  carbon  lamp  an( 
wonders  why  people  do  not  use  it  when  it  only  costs  k 
per  cent  more  than  the  regular  carbon  lamp.  Large  car 
bon  and  Gem  lamps  are  still  made  and  sold,  because  the) 
are  ordered;  that  is,  lamps  of  32  cp  and  more.  This  shouU 
not  be  the  case ;  these  lamps  are  back  numbers  and  theii 
use  should  be  discouraged  by  engineers. 

Mr.  G.  C.  Webster,  of  Cleveland,  referred  to  price  cut 
ting  by  manufacturers  of  carbon-filament  lamps  in  th< 
period  from  1904  to  1907  and  showed  how  the  quality  0 
the  lamp  suffered  in  consequence.  If  the  engineers  wan 
quality  and  service,  he  said,  they  must  give  the  mamifac 
turer  his  price.  Let  the  latter  have  at  least  34  cent  pe 
lamp  to  put  into  development  work. 

Mr.  W.  F.  Little,  of  New  York,  made  an  exceeding! 
interesting  demonstration  of  a  lamp  built  in  the  Electrica 
Testing  Laboratories  to  test  the  ruggedness  or  resistanc 
to  breakage  of  incandescent  lamp  filaments.  The  macliin 
is  so  arranged  that  the  lamp  under  test,  while  its  filamer 
is  traversed  by  a  very  slight  current,  is  subjected  to  rt 
peated  shocks  or  vibrations  that  are  gradually  increased  i 
length.  A  dial  is  arranged  to  show  at  what  length  of  v 
bration  or  "bump"  the  filament  breaks.  Mr.  Little  teste 
carbon  lamps  and  pressed-filament  and  drawn-wire  tung; 
ten  lamps  in  this  machine,  and  the  much  greater  rugget 
ness  and  strength  of  the  filament  of  the  last-named  tyi 
were  very  clearly  manifested.  If,  for  instance,  the  presse 
filament  would  break  as  the  result  of  a  blow  of  0.6  in.,  tl 
drawn-wire  filament  would  withstand  successfully  a  bio 
of  4  in.     The  demonstration  was  received  with  applaus 

Mr,'  Macbeth  said  it  was  a  great  step  in  advance  to  ha\ 
only  one  metallic  filament  in  a  lamp.  The  special  advai 
tage  is  due  to  the  continuous  filament  from  end  to  end. 

Mr.  F.  A,  Vaughn,  of  Milwaukee,  said  that  illuminatir 
engineers  wish  particularly  to  be  imbued  with  confident 
in  relation  to  the  various  sizes  of  the  drawn-wire  lam 
The  large  sizes  seem  good,  but  how  about  the  lamps  smalli 
than  the  25-watt  size?  How  about  the  ruggedness  ar 
durability  of  these  smaller  lamps?  This  is  important  b 
cause  the  consumer  demands  these  small  lamps, 

Mr.  P.  S.  Millar,  of  New  York,  pointed  out  that  tl 
change  in  position  of  the  light-giving  source  in  the  h 
candescent-lamp  bulb  due  to  the  use  of  the  drawn-wi 
filament  has  altered  light-distribution  curves.  He  al' 
praised  the  progressive  attitude  of  central-station  cor 
panics  like  the  Commonwealth  Edison  Company  of  Ch 
cago  in  placing  the  tungsten  lamp  before  customers  ( 
most  advantageous  terms. 

Mr.  T.  H.  Aldrich,  of  Chicago,  spoke  of  the  practical  ii 
of  tungsten  lamps  in  factories,  where,  as  in  the  case  of  tl 
f.-ictories  of  the  International  Harvester  Company,'  th^ 
have  been  tested  under  adverse  conditions.  However,  tl 
engineers  of  this  company  have  about  concluded  that  tl 
tungsten  lamp  is  the  most  satisfactory  form  of  ilhin. 
nant  that' it  can  eiiiploy,  and  there  are  now  between  I2,0' 
and  13:000  in  use  in  its  factories,  some  of  them  operatii 
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itisfactorily  in  rooms  where  there  is  a  good  deal  of  vi- 
-ation.  The  average  life  is  found  to  be  1500  to  1800 
Durs. 

Mr.  Randall,  in  closing,  reviewed  briefly  the  art  of  nian- 
tacturing  incandescent  lamps  and  showed  the  slow  prog- 
;ss  of  the  carbon  lamp.  He  said  that  the  table  given  at 
le  end  of  his  paper  pretends  to  be  nothing  but  one  way 
f  comparing  progress  in  lamp  development.  The  manu- 
■iCturers  are  struggling,  he  said,  to  reduce  the  price  of 
tngsten  lamps.  The  table  referred  to  ignores  many  var- 
bles.  The  incandescent  lamp  as  an  energy  transformer 
j  exceedingly  wasteful.  In  relation  to  small-wattage 
'mps,  Mr.  Randall  said  it  was  largely  a  question  of  the 
■le  of  the  holes  in  the  die  through  which  the  wire  is 
rawn.  If  the  die-maker  can  make  a  hole  of  o.oooi  in. 
1  the  diamond,  the  speaker  believes  that  tungsten 
ire  can  be  drawn  through  it.  The  25-watt  lamp  is  not 
i  hardy  as  the  40-watt  lamp,  but  in  candle  maintenance 
'  will  compare  favorably  with  any  other  size.  The  speaker 
.les  not  think  it  advisable  to  go  to  lower  wattages  than 
lose  now  available  for  ordinary  commercial  illumination, 
ie  spoke  of  the  new  automobile  lamp  as  demonstrating 
^rae  of  the  special  uses  of  the  drawn-wire  tungsten  fila- 
ient. 

This  concluded  the  Tuesday  morning  session,  which 
■sted  until  1:35  p.  m.  The  remaining  sessions  will  be 
•ported  in  the  Electrical  World  of  next  week.  On  Tues- 
^y  noon  it  was  announced  that  the  total  attendance  was 

Of  this  number   130  were  members  of  the  society, 
■  equally  divided  between  local  members  and  out-of- 

members. 


oronto  Meeting    of    the    American    Electrochemical 
Society. 


e  twentieth  general  meeting  of  the  American  Elcctro- 
:cal  Society  was  held  in  Toronto,  Ontario,  Canada,  on 
<day,  Friday  and  Saturday,  Sept.  21  to  23.    On  Thurs- 
there  were  professional  sessions  in  the  morning  and 
iieraoon  in  the  Chemistry  and  Mining  Building  of  the 
Jniversity  of  Toronto  and  on  Friday  morning  another  pro- 
fessional session  at  the  Lambton  Golf  and  Country  Club. 
ineteen   papers   were    presented    at   the    convention    and 
^t  of  these  elicited  an  animated  discussion.     The  policy 
-inting  practically  all  papers  in  advance  is  producing 
.  results, 
i  he  social   features  were  greatly  enjoyed,  as  is   always 
ac  case  with  the  meetings  of  the  American  Electrochemical 
ociety.     On  Thursday   afternoon   there  was   a   reception 
;  the  house  of  Lieutenant-Colonel  and  Mrs.  J.  B.  Miller. 
'lere  was  a  smoker  in  the  West  Hall  of  the  university  on 
'sday  night,  when  Prof.  J.  B.  Kenrick  gave  a  remark- 
exhibition  in  glass  blowing,  followed  by  an  entertain- 
by  "Section  Q''  in  the  form  of  a  very  amusing  elec- 
■  irnace  farce,  "The  Electrocomical  Lab.''     The  occa- 
was    very    enjoyable.      While    the    evening    was    in 
fogress  the  returns  of  the  anti-reciprocity  election  were 
.iniing  in  and  the  election  crowd  in  the  streets  of  Toronto 
as  certainly  interesting. 

After  the  Friday  morning  session  and  lunch  those  who 
.anted  to  play  golf  did  so  on  the  beautiful  grounds  of  the 
ambton  Golf  and  Country  Club.  During  the  whole  meet- 
ig  the  weather  was  ideal.  On  the  evening  of  Friday  there 
as  a  subscription  dinner  at  McConkey's. 
The  whole  of  Saturday  was  devoted  to  an  excursion.  At 
tamilton  the  works  of  the  Canadian  Westinghouse  Com- 
|any  and  those  of  the  Steel  Company  of  Canada  and  at 
'undas  the  transformer  station  of  the  Canadian  Hydro- 
ectric  Commission  were  visited. 

The  number  of  members  and  guests  registered  was  120. 
(hile  the  number  is  smaller  than  at  some  recent  meetings 
f  the  society,  the  Toronto  meeting  will  be  remembered  by 


all  who  attended  it  as  an  exceedingly  enjoyable  and  suc- 
cessful afifair. 

The  first  session  was  called  to  order  on  Thursday  morn- 
ing by  the  president.  Dr.  W.  R.  Whitney.  In  the  temporary 
absence  during  the  first  session  of  the  secretary.  Dr.  J.  W. 
Richards,  Mr.  Carl  Hering  was  made  acting  secretary. 

Following  are  abstracts  of  the  papers  presented. 

RECENT    PROGRESS    IN    ELECTRIC    IRON    SMELTING    IN     SWEDEN. 

The  first  paper  of  the  meeting  was  presented  by  Mr.  T. 
D.  Robertson,  who  gave  a  very  concise  yet  full  account  of 
the  results  obtained  at  the  2500-hp  electric  iron-ore  reduc- 
tion furnace  of  the  Jerkontoret  at  Trollhattan,  Sweden. 
The  chief  results  are  summed  up  as  follows: 

(i)  Electric  smelting  of  iron  is  no  longer  in  the  experi- 
mental stage,  but  in  Sweden  it  is  thoroughly  established  on 
a  commercial  scale.  (2)  The  smooth  nnd  regular  working 
of  the  furnace  at  Trollhattan  has  been  a  marked  feature, 
probably  less  trouble  being  experienced  than  would  have 
been  the  case  with  a  blast  furnace  doing  similar  work.  (3) 
The  quality  of  iron  produced  for  steel-making  purposes  has 
been  shown  to  be  equal  and  in  some  cases  superior  to  that 
of  Sweilish  blast-furnace  pig  iron.  (4)  The  comparative 
costs  of  electric  and  blast-furnace  smelting  depend  in  gen- 
eral on  the  cost  of  suitable  fuel  and  electrical  energy,  as 
the  electric  furnace  simply  substitutes  one  electrical  hp- 
year  for  2  metric  tons  of  blast-furnace  fuel.  In  Sweden 
there  is  no  doubt  that  the  electric  furnace  has  come 
to  stay  on  account  of  cheaper  production.  (5)  The  elec- 
tric furnace  is  specially  adapted  to  the  smelting  of  finely 
divided  ores  or  concentrates.  (6)  Electric  smelting  in 
Sweden  has  a  national  value,  as  its  adoption  will  result  in 
the  development  of  water-powers  which  could  not  in  many 
cases  be  profitably  utilized  for  any  other  purpose. 

The  paper  was  discussed  at  some  length  by  Messrs.  Brady, 
Whitney,  Simpson,  Kohn,  Hering  and  Lidbury. 

AN   UNSUCCESSFUL  FURNACE  EXPERIMENT. 

In  a  paper  by  Mr.  Francis  A.  J.  FitzGerald  were  com- 
pared the  heat  losses  in  different  electric-furnace  designs, 
all  of  the  same  general  type,  the  heat  being  produced  by 
downward  radiation  from  an  electrically  heated  resistor  at 
the  top.  The  latest  design  gave  disappointing  results,  since 
the  heat  losses  were  unexpectedly  large.  This  is  partly  ex- 
plained by  the  fact  that  in  it  the  ratio  between  hearth  area 
and  total  area  receiving  heat  from  the  resistor  was  rela- 
tively small  and  that  the  ratio  between  the  area  of  the  sur- 
face, other  than  the  hearth,  receiving  heat  from  the  resistor 
and  the  rate  of  generation  of  heat  in  the  resistor  was  rela- 
tively large. 

The  main  point  is  to  provide  good  heat  insulation  of  the 
walls.  If  the  heat  insulation  is  good,  then,  while  there  may 
be  a  great  difference  in  temperature  between  the  charge  on 
the  hearth  of  the  furnace  and  the  resistor,  there  will  be 
very  little  difference  between  the  rest  of  the  surface  receiv- 
ing radiation  and  the  resistor,  and  hence  the  losses  will  be 
small.  It  was  in  this  point  that  the  chief  weakness  of  the 
furnace  showing  high  losses  was  found. 

A  communicated  discussion  by  Mr.  John  Thomson,  who 
had  been  the  co-designer  of  the  furnace,  was  read  by  Mr. 
Lidbury,  while  the  president.  Dr.  Whitney,  emphasized  the 
importance  of  publishing  an  account  of  unsuccessful  ex- 
periments for  the  lessons  they  teach. 

TITANIUM   IN   IRON   AND  STEEL. 

A  paper  by  Mr.  Charles  V.  Slocum  emphasized  the  large 
extent  to  which  titanium  is  now  used  in  the  iron  and  steel 
industry  since  Rossi  succeeded  in  devising  an  electric-fur- 
nace process  for  making  ferrotitanium.  The  methods  of 
applying  ferrotitanium  in  steel  making  and  refining  are  de- 
scribed. The  effectiveness  of  titanium  is  due  to  its  de- 
oxidizing powers,  to  its  elimination  of  nitrogen  and  to  the 
fact  that  it  gives  the  slag  greater  fluidity  so  as  to  separate 
it  completely  from  the  metal. 

There  was  a  long  discussion,   in  which   Mr.   FitzGerald. 
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Dr.  Waterhouse,  Dr.  Whitney  and  Mr.  Slocuni  participated, 
besides  two  comnuinicated  discussions  by  Dr.  R.  Moldenke 
on  the  use  of  titanium  in  foundry  practice  and  by  Dr. 
Hans  Goldschmidt  on  his  reasons  for  using  a  carbon-free 
ferrotitaniuni  containing  some  aluminum. 

NI.\C;.\R.A    TRANSFOR.MING    STATIONS. 

A  paper  by  Mr.  .\.  J.  Jones  on  the  "Transforming  Sta- 
tions of  Niagara  Electrochemical  and  Electrometallurgical 
Industries"  gave  an  illustrated  catalog  of  the  electric  equip- 
ment of  the  transformer  stations  at  the  different  electro- 
chemical plants  on  the  United  States  and  Canadian  sides  of 
Niagara  Falls. 

In  the  discussion  Dr.  E.  F.  Northrup  referred  to  tlie  suc- 
'cessful  use  at  the  Massena  plant  of  the  Aluminum  Com- 
pany of  .A.merica  of  a  mercury  ammeter  (based  on  the 
pinch  effect)  measu'ring  14,000  amp  regularly.  Its  rating 
is  16,500  amp,  and  no  failure  has  occurred  in  continual 
service. 

MOLYBDENUM    STEEL   DIRECT   FROM    IRON    ORE. 

A  paper  by  Messrs.  E.  T.  Dittus  and  R.  G.  Bowman  gave 
an  account  of  laboratory  experiments  carried  out  in  the 
Colorado  School  of  Mines  on  the  production  of  molybdenum 
steel  direct  from  iron  ore  in  an  electric  furnace. 

The  furnace  used  could  be  operated  either  as  a  Heroult 
or  a  Girod  furnace,  the  latter  being  found  more  advan- 
tageous in  this  case.  The  reduction  of  the  iron  ore  to 
metallic  iron  is  done  in  the  usual  way  with  coke  as  re- 
ducing agent.  Just  before  tapping  the  steel  a  mixture  of 
ferrosilicon  and  powdered  molybdenite  is  added  to  the  steel, 
producing  the  reaction  MoS,  -|-  Si  =  Mo  +  SiS..  In  this 
way  molybdenum  is  alloyed  with  the  steel.  Ferrosilicon  is 
also  effective  as  a  desulphurizer  of  the  steel.  In  the  dif- 
ferent experiments  considerable  difficulty  was  experienced 
in  tapping  the  steel,  and  it  is  thought  preferable  to  use  a 
tilting  furnace. 

The  paper  was  briefly  discussed  by  Messrs.  FitzGerald 
and  Hansen. 

ELECTRIC   INDUCTION   FURNACE. 

The  last  paper  of  the  morning  session  was  one  by  Mr. 
Albert  Hiorth,  of  Christiania,  Norway,  describing  the  de- 
sign of  a  30-ton  induction  furnace,  based  upon  the  data  and 
results  obtained  with  his  original  5-ton  induction  furnace. 
The  author  deals  at  length  with  the  calculation  of  the 
power-factor.  In  order  not  to  get  too  low  a  power-factor 
two  remedies  are  used  in  the  30-ton  design :  First,  a  three- 
phase  induction  furnace  with  three  iron  cores  (instead  of 
the  single-phase  system  of  the  5-ton  furnace)  is  used  and, 
second,  the  frequency  is  reduced  from  13  cycles  per  second 
to  8  cycles  per  second. 

Data  are  given  on  the  power  required  to  keep  the  charge 
molfen  at  constant  temperature.  The  dimensions  of  the 
furnace  are  worked  out  and  details  of  the  designs  of  the 
two  furnaces  are  given  in  a  numerical  table  and  diagrams. 

In  a  communicated  discussion  Mr.  Unger  pointed  out 
that  the  power-plant  installation  would  be  costlv  on  account 
of  such  a  low  frequency  as  8  cycles  per  second.  He 
thought  it  would  be  cheaper  to  combine  a  number  of  smaller 
units  in  one  furnace.  Mr.  Hering  pointed  out  the  possi- 
bilities of  reducing  the  heat  losses  by  careful  designs. 

MINERAL  RESOURCES   OF  ONTARIO. 

The  first  paper  of  the  afternoon  session  of  Thursday  was 
presented  by  Director  T.  G.  Gibson,  of  the  Bureau  of  Mines 
of  Ontario.  He  gave  an  outline  of  the  mineral  deposits 
in  the  different  portions  of  Ontario,  with  special  reference 
to  nickel,  silver  and  gold,  and  suggested  some  important 
problems  w-hich  might  be  solved,  by  electrochemistry. 

ELECTROLYTIC-COPPER    DEPOSITION    FROM    SOLUTIONS    CONTAIN- 
ING  ARSENIC. 

A  paper  by  Dr.  Ching  Yu  Wen  and  Dr.  E.  F.  Kern,  of 
Columbia  University,  gives  an  account  of  an  extended  in- 
vestigation of  "the  effect  of  organic  and  inorganic  addition 


agents  upon  the  electrodeposition  of  copper  from  electn 
lytes  containing  arsenic."  The  troubles  due  to  arsenic  coi 
tained  in  a  copper-salt  solution  subjected  to  electrolysis  ai 
well  known,  and  the  object  of  the  investigation  was  to  pn 
vent  the  deposition  of  arsenic  on  the  cathode  and  to  prevci 
the  formation  of  dendritic  trees.  This  problem  was  workc 
out.  having  in  mind  the  production  of  solid  and  smooth  d, 
posits,  from  copper  electrolytes  containing  a  high  percen 
age  of  arsenic  by  means  of  organic  and  inorganic  "additi( 
agents."' 

The  best  addition  agents  were  found  to  be  combiiu 
gelatine  and  sodium  chloride  (about  o.oi  per  cent  to  o.c 
per  cent  gelatine  and  o.oi  per  cent  CI  as  NaCl),  as  the  co| 
per  deposits  thus  obtained  are  smooth  and  of  great  diictili 
and  high  purity. 

CONDUCTIVITY   OF    MIXTURES   OF   COPPER    SULPHATE  AND 
SULPHURIC  ACID. 

A  paper  by  Prof.  H.  K.  Richardson  and  Mr.  F.  D.  Taylc 
of  Pennsylvania  State  College,  gave  the  results  of  measur 
ments  of  the  conductivity  of  different-percentage  niixtur 
of  sulphuric  acid  and  copper  sulphate  at  25  deg.  C.  and  . 
deg.  C.  and  of  the  temperature  coefficient  of  conductivit 

Addition  of  copper  sulphate  to  solutions  of  sulphuric  ac 
increases  the  conductivity  of  the  mixture  if  the  sulphur 
acid  is  less  than  3  grams  per  100  cu.  cm,  while  it  decreas 
the  conductivity  if  the  sulphuric  acid  is  more  than  3  grar 
per  100  cu.  cm. 

Owing  to  lack  of  space  the  remainder  of  the  conventic 
report  is  held  over  for  the  following  issue. 


Convention  of    Iron    and    Steel    Electrical    Engineei 


The  Association  of  Iron  and  Steel  Electrical  Engines 
met  in  annual  convention  at  the  Hotel  Imperial,  New  Yo 
City,  Sept.  25-30.  The  sessions  were  held  in  the  recepti 
room  on  the  second  floor  of  the  hotel,  and  the  officers  e 
pressed  gratification  at  the  attendance,  which  exceeded  t 
comfortable  seating  capacity  of  the  room,  the  registrati 
being  as  we  go  to  press  about  160.  As  is  probably  w 
known  by  our  readers,  the  object  of  the  association  is 
further  continuously  the  improvement  of  apparatus  a 
machinery  used  in  the  iron  and  steel  industry,  and  to  bri 
together  once  a  year  the  manufacturer  and  the  consum 
so  as  to  enable  an  interchange  of  ideas  and  the  combinati 
of  the  experience  of  the  latter  with  the  skill  of  the  form 
Unfortunately,  the  by-laws  of  the  association  will  not  p 
mit  of  the  publication  of  abstracts  and  discussions  pr 
to  the  issuance  of  the  proceedings,  so  that  only  gene 
characterizations  of  the  papers  will  be  permitted  at  t 
time.  The  complete  program  of  papers  and  events  v 
published  in  last  week's  issue,  and  was  carried  out  with  1 
exception  of  a  paper  on  "Electric  Furnaces"  by  a  rep 
sentative  of  the  Swedish  Chamber  of  Commerce ;  one 
the  "Mechanical  Design  of  Cranes,"  by  Mr.  C.  A.  Kafer, 
the  Bethlehem  Steel  Works,  and  one  on  "Alternating-C 
rent  Versus  Direct-Current  Cranes,"  by  Mr.  K.  A.  Pauly, ' 
the  General  Electric  Company,  all  of  which  were  withdra\ 

Monday's  session  was  given  over  to  a  consideration  ' 
the  report  of  the  safety  committee,  which  contained 
formation  regarding  rules,  signs  and  appliances  relative  ' 
safety  such  as  have  been  installed  and  adopted  at  van  5 
works,  together  with  suggestions  relative  to  safety  wh  1 
might  be  worthy  of  adoption.  Nothing  definite  was  s  - 
gested  by  the  committee,  the  report  being  a  forerunner  t 
another  to  follow  next  year. 

At  Tuesday  morning's  session  Mr.  F.  W.  Woodhull.  I 
the  Luken  Iron  &  Steel  Company,  showed  a  number  f 
lantern  slides  and  described  safety  devices  used  in  the  1  n 
and  steel  industry  Following  this  lecture,  Mr.  C.  T.  He  - 
erson,  of  the  Cutler-Hammer  Manufacturing  Comp?'. 
read    a    paper    on    "Dynamic    Safety    Stops    for    Elec  c 
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tines."  The  author  pointed  out  that  dynamic  braking 
-  been  ahnost  universally  used  in  ore  and  coal  handling 

ichinery.  and  that  it  could  also  be  and  has  been  applied 
the  steel  industry.  He  described  the  principles  involved, 
1  pointed  out  the  merits  of  the  drum  type  of  controller 
apposed  to   the   face-plate  type  of   controller    for   this 

:  vice. 

CONTROL    APP.\R.\TUS    FOR    STEEL    MILLS. 

\t  the  afternoon  session  Mr.  M.  A.  Whiting,  of  the 
leral  Electric  Company,  presented  a  paper  on  "New  De- 
;  'pnients  in  Control  Apparatus  for  Steel  Mills."  The 
iipany  had  already  described  its  direct-current  and  altcr- 
iig-current  contactors,  and  the  current  limit  system 
i.',  with  these  two  lines  of  contactors,  at  a  previous  con- 
■ition  of  the  association.  The  developments  have  been 
efly  in  the  direction  of  improved  forms  of  auxiliary  de- 
es, and  in  the  design  of  a  normally  closed  contactor  in 
loli  the  contacts  are  held  closed  by  spring  pressure  and 
'  iied  by  the  application  of  voltage  to  the  operating  coil. 
cse  contactors  are  used  to  provide  emergency  dynamic 
;king  in  case  of  failure  of  the  circuit,  under  which  con- 
ion  the  controlling  contactors  as  a  rule  will  drop  out. 
0  greater  portion  of  the  paper  was  devoted  to  a  descrip- 

uun  and  applications  of  the  series  contactor  for  reversing 

and  non-reversing  equipments. 

AUTOM.\TIC  CO.VTROL   FOR   DIRECT-CURRENT    MOTORS. 

The  second  paper  at  Tuesday  afternoon's  session  was 
presented  by  Mr.  A.  C.  Eastwood,  of  the  Electric  Con- 
troller &  Manufacturing  Company,  on  "Automatic  Control 
for  Direct-Current  Motors."  The  paper  described  in  de- 
tail a  form  of  magnetically  operated  series  switch  brought 
out  by  the  company,  which  is  combined  in  various  ways  in 
the 'construction  of  automatic  starters  and  controllers  for 
different  purposes.  The  valuable  features  of  the  combined 
series  switch  and  relay  were  brought  out  in  connection 
with  numerous  applications  already  in  extended  use,  and 
the  author  felt  that  the  series-wound  switch  will,  to  a  very 
great  extent,  revolutionize  the  art  of  automatic  motor  con- 
trol 

DtRECT-CONNECTED     REVERSING      MOTOR     FOR      ROLLING      MILLS. 

Mr.  G.  W.  Richardson,  of  the  American  Bridge  Com- 
pany, read  a  paper  on  "Direct-Connected  Reversing  Motor 
Planer  Drive,"  in  which  he  pointed  out  that  to  drive  a 
planer  reversing  with  every  stroke,  from  the  shortest  to 
the  full  stroke  of  the  planer,  it  is  necessary  to  employ  a 
very  low-speed  motor,  an  automatic  controller  and  to  use 
dynamic  braking  to  stop  the  table  so  that  there  will  not 
be  counter-electromotive  force  at  the  time  the  applied  elec- 
tromotive force  is  applied  to  the  armature  of  the  motor  at 
the  moment  of  reversal.  This  must  be  so  arranged  that 
the  dynamic  braking  relay  is  off  at  the  moment  the  applied 
electromotive  force  is  connected,  and  that  dynamic  braking 
will  take  effect  at  the  moment  the  applied  electromotive 
force  is  withdrawn.  He  described  an  application  of  a 
double-armature.  50-hp,  220-volt  motor  on  a  120-in.  planer, 
which  was  very  satisfactory  and  showed  a  saving  of  ap- 
proximately $700  a  year,  not  counting  delays  to  work,  over 
the  former  belt  drive. 

TR.VNSFORMERS    FOR    STEEL    MILL    SERVICE. 

The  final  paper  at  the  afternoon  session  was  read  by  Mr. 
H.  C.  Soule,  of  the  Westinghouse  Electric  &  Manufactur- 
ing Company,  and  was  entitled  "Transformers  for  Steel 
^llll  Service."  The  author  gave  a  very  general  treatment 
on  standard  transformers,  for,  of  course,  those  intended 
for  steel-mill  service  are  not  differen-t  froTn  standard. 
He  championed  the  shell-type  transformer  as  p;)ssessing 
the  most  solid  construction,  but  this  statement  was  chal- 
lenged by  representatives  of  manufacturers  building  the 
butt-jointed  and  lap-jointed  core-type  transformers. 

ELECTRIC    CRANES    FOR    STEEL    MILLS. 

There  was  to  have  been  a  lecture  on  Tuesday  evening 
"Y  Mr.  R.  J.  Young,  of  the   Illinois   Steel   Company,   on 


"Safety,"  but  this  lecture  was  postponed  until  the  Wednes- 
day morning  session.  Although  there  were  four  papers 
scheduled  for  Wednesday  morning,  only  one  was  presented 
owing  to  the  time  taken  up  by  the  lecture  by  Mr.  Young. 
This  paper  was  entitled  "Electric  Cranes  for  Steel  Mill 
Service,"  and  was  prepared  by  Mr  E.  Friedlaender,  of  the 
Carnegie  Steel  Company.  The  author  did  not  take  up  the 
questions  of  design  of  girders,  gears,  motors,  controllers, 
etc.,  but  confined  himself  to  a  few  points  relative  to  elec- 
tric crane  construction  and  operation,  so  as  to  bring  out 
discussion  on  many  important  features.  He  showed  that 
the  total  mechanical  efficiency  of  electric  cranes  hardly 
exceeds  from  65  to  70  per  cent,  and  together  with  elec- 
trical losses  in  motors,  controllers  and  conductors,  the 
over-all  efficiency  is  brought  down  to  from  50  to  60  per 
cent.  He  advocated  taking  the  speed  control  of  crane 
motors  out  of  the  hands  of  operators,  and  to  predetermine 
acceleration,  speed,  torque  and  current  through  magnetic 
switches.  Mr.  Friedlaender  stated  that,  inasmuch  as  nor- 
mal load  hardly  ever  exceeds  one-quarter  maximum  load, 
the  speed  should  be  made  to  suit  the  normal  load,  and  the 
work  in  foot-pounds  should  then  be  made  the  same  for  the 
maximum  load.  For  this  service  series  direct-current 
motors  are  better  adapted  than  alternating-current  motors 
and  possess  a  better  working  efficiency.  The  author  drew 
attention  to  the  fact  that  cranes  are  generally  handled 
more  roughly  than  any  stationary  machinery,  and  said  that 
the  use  of  energy  at  potentials  over  275  volts  could  not  be 
recommended  because  the  accidental  touching  of  conduc- 
tors would  probably  prove  fatal.  Ordinary  commercial 
motors  have  been  found  unsatisfactory  for  the  trying 
conditions  met  with  in  crane  work,  and  special  mill-tvpe 
motors  have  been  developed  and  the  characteristics  of 
these  were  pointed  out.  Poor  commutation  of  high-peak 
currents  has  always  been  a  defect  of  crane  motors,  which 
has  been  more  or  less  mitigated  by  the  introduction  of  in- 
terpoles.  The  author  claimed  that  the  usual  practice  of 
rating  railway  motors  after  one  hour's  full  load  run,  with 
a  maximum  temperature  not  to  exceed  75  deg.  C.  above 
that  of  the  surrounding  air,  should  be  adhered  to  in  most 
instances  for  crane  work,  especially  upon  bridge  and 
trolley  motion.  The  alternating-current  motor  has  en- 
croached more  and  more  into  the  field  of  the  direct-current 
motor,  and  successfully  replaced  the  latter  where  speed 
and  direction  of  rotation  is  constant,  but  the  introduction 
of  alternating-current  motors  for  crane  work  has  been 
slow  for  reasons  which  the  author  enumerated  at  length. 
The  first  topic  taken  up  at  Wednesday  afternoon's  ses- 
sion was  a  paper  on  "Track  Wheels  for  Electric  Cranes," 
by  Mr.  W'.  D.  Snyder,  of  the  National  Tube  Company. 
This  was  followed  by  a  paper  by  Mr.  T.  E.  Tynes,  of  the 
Lackawanna  Steel  Company,  on  "Methods  of  Lubrication 
for  Electric  Cranes."  These  two  papers  were  scheduled 
for  presentation  at  the  morning's  session,  and  dealt  with 
matters  of  no  electrical  interest. 

.MOTORS    FOR    STEEL    MILL    SERVICE. 

.\t  the  afternoon  session  Mr.  B.  Wiley,  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  presented  a 
paper  on  "Recent  Development  of  Motors  for  Steel  Mill 
Service."  During  the  past  year  his  compa'ny  has  completed 
the  development  of  three  new  lines  of  motors  for  industrial 
work,  which  are  particularly  suitable  for  various  classes 
of  steel-mill  applications.  These  include  a  direct-current, 
commutating-pole  motor  for  continuous  service,  a  direct- 
current,  conimutating-pole  motor  for  heavv  intermittent 
service  and  an  alternating-current,  high-torque,  wound- 
rotor  type  of  motor  designed  to  withstand  the  severe  serv- 
ice conditions  in  iron  and  steel  mills.  The  principal  fea- 
tures and  applications  of  the  motors  were  pointed  out. 

ALTERNATING-CURRENT    VERSUS    DIRECT-CURRENT    MOTORS. 

One  of  the  mo.st  interesting  papers  presented  at  the  con- 
vention was  prepared  by  Messrs.  B.  R.  Shover,  of  the 
Carnegie   Steel  Company,  and  Edward  J.  Cheney,  of  the 
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General  Electric  Company,  and  was  entitled  "Cost  and 
Efficiency  of  Alternating  Versus  Direct-Current  Motors  for 
Steel-Mill  Auxiliaries."  The  authors  stated  that  there  was 
no  question  but  that  induction  motors  should  be  used  for 
driving  the  main  rolls  and  that  induction  or  synchronous 
motors  should  be  used  for  pumps  and  other  apparatus  about 
the  plant  where  large  motors  are  necessary.  There  is, 
however,  a  diversity  of  opinion  as  to  whether  the  so-called 
auxiliaries  should  be  driven  by  alternating-current  or  direct- 
current  motors.  A  comparison  is  made  between  a  straight 
alternating-current  system  and  a  mixed  system  of  alter- 
nating-current and  direct-current  motors,  and  from  a  study 
of  sixteen  cases  the  authors  arrived  at  the  following  con- 
clusions; 

(i)  The  all  alternating-current  system  costs  slightly  more 
than  the  mixed  system,  (a)  Excess  first  cost  higher  for 
22,000  volts  transmission  than  for  6600  volts,  (b)  Excess 
first  cost  higher  for  gas  engines  than  for  turbines.  From 
which  it  appears  that  the  higher  the  first  cost  of  power 
supply  the  less  favorable  is  the  use  of  the  all  alternating- 
current  system.  (2)  The  lower  the  power-factor  the 
greater  is  the  excess  cost  of  the  all  alternating-current 
system  for  both  percentages  of  auxiliary  load.  (3)  The 
less  the  percentage  of  auxiliary  load  the  less  the  excess  cost 
of  the  all  alternating-current  system  for  both  power- factors. 

(4)  The  annual  costs  of  the  all  alternating-current  system 
considered    are    lower   than    those    of    the    mixed    system. 

(5)  The  actual  operating  costs — that  is,  excluding  interest, 
depreciation,  taxes  and  insurance  of  the  all  alternating- 
current  system — are  considerably  less  than  those  of  the 
mixed  system.  (6)  The  excess  cost  of  maintenance  of  the 
mixed  system  is  based  on  an  estimate  and  not  on  actual 
records.  Should  this  item  be  entirely  neglected  the  results 
in  nine  out  of  sixteen  cases  would  show  an  excess  of  an- 
nual costs  for  the  all  alternating-current  system,  but  the 
amount  is  so  small  that  accurate  calculations  for  any  in- 
dividual case  would  be  necessary  to  determine  the  relative 
advantages.  (7)  When  the  saving  in  output  due  to  the 
fewer  delays  in  the  all  alternating-current  system  is  taken 
into  consideration  the  saving  in  annual  costs  will  be  largely 
increased,  and  even  should  the  difference  in  motor  mainte- 
nance be  neglected  there  would  still  be  a  considerable  sav- 
ing in  annual  costs  for  the  all  alternating-current  system. 

For  a  rolling  mill  properly  motored,  where  there  are  no 
problems  of  electric  drive  which  have  not  been  successfully 
solved  by  the  use  of  alternating-current  motors,  where  the 
percentage  of  power  required  for  auxiliary  apparatus  (ex- 
clusive of  pumps,  etc.)  is  25  per  cent  or  less  of  the  total 
power  delivered  to  that  mill  and  where  the  power-factor 
of  the  entire  mill,  including  both  main  and  auxiliary  ap- 
paratus, is  70  per  cent  or  over,  the  authors  feel  amply 
justified  in  saying  that  the  all  alternating-current  system 
will  show  a  saving  in  annual  cost,  to  say  nothing  of  its 
greater  simplicity  and  more  satisfactory  operation. 

ELECTION    OF    OFFICERS. 

On  Wednesday  evening  a  banquet  was  held  in  the  large 
reception  room  on  the  main  floor  of  the  Imperial  Hotel, 
covers  being  laid  for  125.  Letters  of  regret  were  read  from 
Mr  .Charles  Nagel,  Secretary  of  the  Department  of  Com- 
merce and  Labor;  Mr.  Charles  P.  Neill,  United  States 
Labor  Commissioner;  Dr.  W.  Wilson,  Governor  of  New 
Jersey;  iJr.  A.  C.  Dinkey,  president  of  the  Carnegie  Steel 
Company,  and  Mr.  E.  A.  S.  Clark,  president  of  the  Lacka- 
wanna Steel  Company  .  The  speakers  at  the  banquet  in- 
cluded the  following:  Mr.  R.  C.  Boiling,  assistant  solicitor 
of  the  United  States  Steel  Corporation ;  Dr.  S.  S.  Wheeler, 
Crocker-Wheeler  Company;  Rev.  J.  McDowell,  Newark! 
N.  J.;  Mr.  C.  T.  Henderson,  Cutler-Hammer  Manufactur- 
ing Company;  Colonel  Andrews,  General  Electric  Com- 
pany; Mr.  F.  R.  Hutton,  American  Museum  of  Safety; 
Mr.  F.  P.  Townsend,  past-president  of  the  Association  of 
Iron  and  Steel  Electrical  Engineers,  and  Mr.  McConnahey, 
of  the  Pittsburgh  Central  Y.  M.  C.  A. 


The  result  of  the  election  was  announced  at  the  banque 
as  follows:  President,  Mr.  B.  R.  Shover,  Carnegie  Stee 
Company;  vice-president,  Mr.  E.  W.  Yearsley,  Midvah 
Steel  Company;  second  vice-president,  Mr.  E.  Friedlaender 
Carnegie  Steel  Company,  and  secretary-treasurer,  Mr 
James  Farrington,  LaBelle  Iron  Works.  The  conventioi 
was  still  in  session  when  we  went  to  press. 


Convention    of    Association    of    Edison    liliuninatinf 
Companies. 

The  twenty-seventh  annual  meeting  of  the  Association  0 
Edison  Illuminating  Companies  was  held  at  the  new  Moii 
mouth  Hotel,  Spring  Lake  Beach,  N.  J.,  Sept.  19,  20  aiii 
21.  The  decorations  prepared  for  the  conference  of  Gov 
ernors  of  states  held  the  week  before  at  the  same  plac 
and  hostelry  were  still  in  evidence,  and  the  350  attendant 
at  the  convention,  under  the  inspiration  of  delightfr 
autumnal  weather,  helped  to  kindle  anew  the  life  of  th 
resort,  whose  season  had  already  ended.  In  many  respect 
the  meeting  was  noteworthy.  Not  only  was  the  attendanc 
the  largest  ever  recorded,  but  for  the  first  time  in  the  his 
tory  of  the  association  engineers  of  the  Westinghouse  Elec 
trie  &  Manufacturing  Company  were  present  during  par 
of  the  sessions.  The  association  also  acted  as  host  to  tli 
president  of  the  Institution  of  Electrical  Engineers,  M' 
S.  Z.  de  Ferranti,  of  Sheffield,  England,  who  was  accon 
panied  by  Mrs.  de  Ferranti,  Mr.  Charles  H.  Merz,  of  Lor 
don ;  Mr.  Arthur  Wright,  of  the  same  city,  and  Mr.  H.  / 
Couves,  of  Newcastle. 

As  has  been  the  custom  in  past  years,  none  but  the  elei 
were  permitted  to  take  part  in  the  deliberations  of  the  assi 
ciation.    The  sessions  were  held  in  the  ballroom  of  the  hotc 
behind  closed  doors  and  the  press  committee  passed  on  a 
matter  issued  for  publication.    Needless  to  state  none  of  ti- 
discussion  was  included  in  this  matter,  the  idea  of  the  ass( 
ciation  being  that  only  in  this  way  can  a  free  and  fran 
discussion  be  conserved.    The  delegates  were  provided  wit 
printed  papers,  but  some  of  the  most  important  ones  wei 
read   from   manuscript.     Included   among  the   latter  wei 
the  following :     "Thermal  Application   of  Electricity,"  1 
Dr.  William  Stanley,  of  Schenectady ;  "Report  of  the  Con 
mittee  on  Incandescent  Lamps,"  by  Mr.  J.  W.  Lieb,  Jr.,  ( 
New   York ;   "Improvements   in   Incandescent   Lamps,"  1 
Mr.  J.  Howell,  of  Harrison,  N.  J.;  "Test  of  Large  Boili 
Units  at  the  Detroit  Edison  Plant,"  by  Dr.  D.  S.  Jacobu 
Hoboken,  N.  J.    In  addition  there  were  two  addresses  mac 
on   Thursday   evening,   one   by   Mr.   Arthur   Williams,  1 
New  York,  on  industrial  movements  abroad,  and  the  othi 
by  Dr.  C.  P.  Steinmetz  on  the  nature  of  electrical  energ 
Dr.  Stanley's  remarks  dealt  with  investigations  in  electr 
heating  apparatus  which  are  at  present  being  made  by  tl 
General  Electric  Companv.     Dr.  Jacobus  gave  advance  i 
formation  on  tests  made  on  the  huge  boilers  with  which  tl 
Delray  plant  of  the  Detroit  Edison  Company  is  equippe 
full  details  of  which  will  be  given  in  a  paper  to  be  pr 
sented  before   the   American    Society   of   Mechanical  E 
gineers.     From  what  could  be  gathered  the  association 
satisfied  with  the  present  situation  in  the  lamp  industry. 

ENTERTAINMENT    FE.ATURES. 

Entertainment  was  not  lacking  throughout  the  we( 
The  association  monopolizing  the  entire  hotel,  social  li 
was  almost  homelike,  and  when  the  hotel  did  not  suffi 
a  large  tent  outlined  within  and  without  with  incandesce 
lamps  and  situated  in  front  of  the  hotel  was  pressed  ir 
service.  There  a  splendid  vaudeville  entertainment  w 
given  on  Tuesday  night  and  in  it  on  Thursday  night 
clambake  was  served.  On  Friday  a  fishing  excursion  v\  > 
provided  for  those  who  remained  after  the  closing  sessi<  ■ 
and  what  with  tennis,  golf,  automobile  trips,  teas,  danc 
etc..  just  enough  time  was  allowed  for  eating  and  sleep. 
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ELECTION  OF  OFFICERS. 

;At  the  closing  session  the  following  officers  were  elected: 
resident,  Gen.  George  H.  Marries,  of  Washington,  D.  C. ; 
ce-president,  Mr.  Arthur  Williams,  of  New  York;  secre- 
ry,  Mr.  T.  T.  Edgar,  of  Seattle,  Wash.;  treasurer,  Mr. 
3uis  Ferguson,  of  Chicago.  The  executive  couiniittee  coni- 
•ises  the  following:  Messrs.  G.  H.  Harries,  S.  Insull,  C. 
.  Edgar,  J.  W.  Lieb.,  Jr.,  J.  B.  McCall,  W.  W.  Freeman, 
,.  Williams,  L.  A.  Ferguson  and  H.  W.  Edgar. 
Gen.  George  H.  Harries  is  a  national  figure  in  the  elec- 
iic  light  and  traction  industries.  Although  a  Welshman 
>  birth  and  education,  he  has  served  his  adopted  country 
ell  and  long.  While  yet  a  lad  he  toured  the  Canadian 
orthwest  and  spent  many  active  years  on  the  plains  and 


raining  regions.    His  Western  life  brought  him  into 
'te  contact  with  the  Indians  and  made  him  so  familiar 
'!ie  traits  of  the  redman  that  President  Harrison  ap- 
■  i  him  a  member  of  the  Sioux  Commission  in  1891. 
c  the  late  Spanish  war  he  was  commissioned  by  Presi- 
McKinley   to   the   command    of   the   brigade    of    the 
nal  Guard  at  Washington  and  during  the  war  he  was 
nmand  of  a  regiment  of  infantry  from  the  District  of 
ibia.     General  Harries'  first  connection  of  note  with 
lilway  industry  was  as  president  of  the  Metropolitan 
■ad   Company,   Washington,   to   which    office   he   was 
-cd  in  1896.     Returning  from  the  Spanish  war,  he  re- 
ted  liis  attention  to  lighting  and  traction  work  and  in 
.nuary,  1900,  became  a  member  of  the  board  of  directors 
<  the  newly  organized  Washington  Traction  Company,  a 
;ntative  aggregation  of  railway  and  electric  light  corpora- 
«ns.     Six  months  later  he  became  vice-president  of  the 
Tganization   now  known   as   the   Washington    Railway   & 
-ectric   Company,   which   controls   the    Potomac    Electric 
owcr  Company,  the  Great  Falls  Power  Company  and  the 
.'"eet  railway  systems  of  Washington.     General   Harries 
^treasurer  of  the  National  Electric  Light  .Association  and 
"IS  for  two  years  vice-president  of  the  Association  of  Edi- 
•n  Illuminating  Companies.     He  is  also  second  vice-presi- 
•int  of  the  American  Electric  Railway  Association,  chair- 
Wn  of  its  federal  relations  committee  and  a  member  of  its 
jiblic  relations  committee.     In  addition   General  Harries 
la  member  of  the  Washington  Society  of  Engineers  and 
«  Illuminating  Engineering  Society  and  an  associate  mem- 
jr  of  the  American  Institute  of  Electrical  Engineers.     He 
lalso  widely  interested  in  affairs  other  than  engineering 
\\  ashington.     General  Harries  is  fifty-one  years  old. 

president's    ADDRESS. 

^he  address  of  the  president,  Mr.  Thomas  E.  Murray,  of 


the  New  York  Edison  Company,  was  replete  with  informa- 
tion on  modern  practice  in  the  design  and  construction  of 
steam-driven  clcctric-power  plants.  The  author  has  brought 
together  valuable  power-station  data  of  a  comparative 
nature  which  are  included  in  tiie  address,  and  altogether  the 
entire  subject  of  design  is  treated  in  a  manner  which  makes 
the  address  a  valuable  contribution  to  technical  literature. 
Mr.  Murray,  after  some  general  remarks,  took  up  in  detail 
the  power-station  structure,  the  generating  apparatus,  prime 
movers,  au.xiliary  apparatus,  electrical  equipment  and  oper- 
ating costs.  The  treatment  was  devoted  entirely  to  large 
stations  representing  the  very  highest  type  from  the  stand- 
point of  reliability  of  service,  operating  economy  and 
structural  excellence.  Larger  boilers  are  coming  into  vogue 
and  the  evolution  of  boiler  furnaces  is  such  that  fuels  here- 
tofore considered  worthless  can  now  be  burned  to  advan- 
tage. Stokers  are  less  automatic  but  more  efficient  than 
formerly,  and  the  growing  scarcity  of  steam  sizes  of  anthra- 
cite, rendering  a  greater  use  of  bituminous  coal  necessary, 
carries  with  it  a  wider  adoption  of  the  mechanical  stoker. 
The  steam-piping  systems  now  in  use  are  designed  on  the 
unit  system  with  interconnecting  mains  and  steam  speeds 
of  12,000  ft.  a  minute.  Steam  pressures  still  remain  be- 
tween 175  lb.  and  200  lb.  and  the  use  of  superheated  steam 
is  becoming  more  general.  A  great  improvement  in  boiler 
feeding  has  followed  the  use  of  the  centrifugal  pump  and 
accurate  water  meters,  and  open  heaters  and  forced  draft 
are  most  widely  employed  in  later  stations. "  The  steam 
turbine  has  supplanted  the  reciprocating  engine  in  large 
stations  and  the  author  doubts  if  any  more  large  recipro- 
cating units  will  be  installed  for  power-station  purposes. 
Coming  to  the  electrical  equipment,  the  author  shows  that 
the  design  is  largely  influenced  by  the  character  of  the  load 
and  the  distance  to  which  energy  is  to  be  transmitted.  The 
conditions  governing  the  size  of  the  units  and  the  voltage 
are  also  discussed.  In  busbar  arrangements  standard  prac- 
tice favors  the  group  method  of  generator  and  feeder  con- 
nections having  two  sets  of  busbars  sectionalized  at  one 
or  more  points  by  switches.  For  bus  and  switch  compart- 
ment work  concrete  is  coming  largely  into  use.  but  brick 
makes  a  more  finished  construction,  while  for  high-tension 
switches  and  for  flooring  high-tension  compartments  soap- 
stone  is  still  the  best  available  material.  The  improvements 
made  in  protective  devices  and  instruments  for  switch- 
boards are  noted  by  the  author,  as  well  as  methods  of  con- 
trol which  have  worked  well  in  practice,  especially  in  sta- 
tions having  system  operators  or  load  dispatchers.  Under 
the  caption  of  operating  costs  Mr.  Murray  states  that  at 
the  present  time  attention  to  station  economics  with  large 
units  and  careful  design  has  resulted  in  a  station  cost 
which  is  gradually  approaching  a  minimum.  He  divides 
the  cost  of  a  fair-size  station  per  kilowatt  as  follows: 

Per  Cent. 

Building  structure 30 

Boilers,  furnaces  and  boiler-room  auxiliaries 20 

Turbines,  generators  and  condensers  with  auxiliaries 25 

Piping   systems 10 

Switchboard  and  other  electrical  work 7 

Miscellaneous  small  items  not  otherwise  included 8 

Total    100 

The  importance  of  striving  after  a  low  cost  of  construc- 
tion per  kilowatt  of  station  capacity  will  be  appreciated 
when  it  is  considered  tliat  the  effect  of  a  saving  in  the  sta- 
tion investment  cost  of  $5  per  kilowatt  is  equivalent  to  an 
annual  saving  in  the  coal  bill  of  12  cents  with  coal  at 
$3  a  ton,  where  a  fixed  annual  charge  on  the  investment  of 
14  per  cent  is  allowed  to  cover  interest,  depreciation  and 
taxes.  It  would  appear  according  to  the  author  that  further 
improvements  must  come  from  advances  in  the  direction  of 
reduction  in  cost,  increase  of  output  and  an  improvement  in 
the  load-factor  under  which  the  stations  operate,  rather  than 
in  the  efficiency  of  the  individual  units. 

Abstracts  of  the  papers  presented  at  the  meeting  \vill  ap- 
pear next  week. 
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Convention  of  Northwest  Electric  Association. 


The  191 1  convention  of  the  Northwest  Electric  Light  & 
Power  .Association  assembled  in  the  "Hall  of  Doges,'"  at 
Spokane,  \\ash.,  Thursday,  Sept.  21,  at  10  a.  m.,  with  an 
attendance  of  approximately  200  members.  President 
Douglas  Allmond  introduced  the  Hon.  W.  J.  Hindley, 
Mayor  of  Spokane,  who  delivered  the  address  of  welcome. 

Mayor  Hindley  dwelt  on  the  important  part  the  electrical 
industry  plays  in  the  world's  w-ork  and  the  consideration  it 
is  entitled  to  for  the  labor,  brains  and  capital  put  into  the 
various  electrical  enterprises.  He  took  up  the  question  of 
public-.^ervice  corporations  and  the  municipalities,  stating 
that,  inasmuch  as  they  had  prepared  the  soil,  planted  the 
trees  and  taken  care  of  them  until  they  bore  fruit,  they 
were  certainly  entitled  to  a  just  return  for  the  fruit.  He 
stated  that  the  endeavor  should  be  to  strike  a  happy  medium, 
so  that  the  public-service  corporation  and  the  public  itself 
would  each  receive  what  it  is  justly  entitled  to — the  com- 
pany a  fair  return  on  its  investment  and  the  people  proper 
service  at  reasonable  rates. 

The  ^Mayor's  speech  was  followed  by  a  short  address  by 
the  president,  who  complimented  Mayor  Hindley  on  the 
fairness  of  his  address,  stating  that -it  was  the  broadest 
speech  he  had  yet  heard  on  the  subject,  and  coming  from 
the  representative  of  Spokane's  commission  form  of  gov- 
ernment made  it  decidedly  more  important.  A  vote  of 
thanks  was  tendered  Mr.  Hindley  by  the  convention.  The 
president  then  discussed  briefly  the  disposing  of  unjust 
legislation  and  urged  that  all  members  show  more  interest 
in  this  matter,  giving  to  the  secretary  of  the  association 
every  assistance  possible  to  cope  with  it  successfully. 

The  report  of  the  treasurer  showed  total  receipts  of  $3,915 
and  disbursements  of  $2,513  to  Aug,  31,  1911,  leaving  a 
balance  of  $1,402.  Treasurer  N.  W.  Brockett  stated  that 
the  association  had  lost  only  six  members  during  the  past 
fiscal  year,  these  members  being  lost  by  reason  of  con- 
solidation with  other  companies,  and  that  eight  new  mem- 
bers had  been  taken  in  to  offset  the  six  lost. 

R.\TES. 

The  chairman  of  the  committee  on  rates,  Mr.  N.  C. 
Osborn,  of  the  \\"ashington  Water  Power  Company, 
Spokane,  delivered  a  short  talk  on  rates.  He  mentioned  the 
fact  that  different  states  are  now  represented  by  public- 
service  utility  commissions,  which  regulate  the  rates,  etc..  of 
public-service  corporations,  and  exhibited  the  published 
rates,  charts,  etc.,  of  the  Washington  Water  Power  Com- 
pany, giving  blackboard  illustrations  of  the  rates.  Mr. 
A.  A.  Lewis,  assistant  to  Mr.  Osborn,  gave  examples  and 
explained  the  rates  in  detail. 

LEGISLATION. 

At  the  opening  of  the  afternoon  session  on  Sept.  21  the 
president  asked  for  the  report  of  the  legislative  committee 
appointed  at  the  last  convention  of  the  association,  consist- 
ing of  a  representative  each  from  the  States  of  Oregon. 
Washington  and  Idaho.  The  representative  from  Oregon 
stated  there  was  nothing  of  particular  interest  to  report 
from  that  State.  The  representative  from  Idaho  not  being 
present,  Mr.  M.  C.  Osborn  stated  that  the  State  of  Idaho 
had  passed  at  the  last  session  of  the  Legislature  a  law  that 
would  create  public-sennce  commissions  in  communities 
and  municipalities  with  rate-fixing  power.  This  action  was 
killed  by  the  committee  in  the  beginning  and  again  taken 
up  at  the  last  moment  just  before  adjournment  and  passed. 
It  was,  however,  vetoed  by  Governor  Hawley,  who  stated  as 
his  reason  for  such  veto  "that  a  commission  appointed  in 
communities  in  such  a  manner  could  not  be  a  fair  com- 
mission;  that  one  could  not  secure  five  men  frOtn  any  com- 
munity who  would  not  be  in  some  way  personally  in- 
terested." 

Mr.  N.  W.  Brockett,  chairman  of  the  legislative  com- 
mittee, then  delivered  an  address  on  the  work  accomplished 


in  the  State  of  Washington.  He  stated  that  two  iniportam 
measures  were  passed,  the  public-utilities  bill  and  the  em- 
ployees' compensation  act.  From  the  first  of  these  measures 
were  stricken  most  of  the  redeeming  features  which  wen- 
introduced  into  the  original  draft,  on  account  of  the  activity 
of  the  connnitlee.  In  the  latter  measure  were  included  ail 
of  the  provisions  contained  in  resolutions  adopted  at  the 
last  convention  of  the  association. 

DISTRIBUTION    PROBLEMS. 

In  a  paper  by  Mr.  John  B.  Fisken  certain  problems  eiv 
countered  in   the   transmission   and   distribution   of  enen;\ 
throughout   the   northwestern   part   of    the   United   States 
were  treated  in  detail.     The  subjects  discussed  related  t: 
the  methods  of  transmission   from   outside  points,  niethoi 
of   generation,   methods   of   operating   generating  station- 
and  city  substations,  methods  of  distribution  in  cities,  lorn 
dispatching   and   the   education    of   employees.     Much    in 
formation  was  given  concerning  the  constructive  feature 
and  operating  experiences  of  the  Washington  Power  Com 
pany,  Seattle-Tacoma  Power  Company,  Portland  Railway 
Light  &  Power  Company,  the  city  of  Seattle  and  the  Seattb 
Electric  Company.    Both  aluminum  and  copper  are  used  fo 
conductors,  but  the  mileage  of  aluminum  is  much  in  exces 
of  that  of  copper.    The  general  practice  is  to  erect  the  tele 
phone  lines  on  the   same  poles   as  the  transmission  con 
ductors,  and  in  normal  operation  this  method  is  perfect! 
satisfactory.     All   of   the  companies   lay   down   rigid  rule 
for  the  guidance  and  protection  of  their  patrolmen,  and  i 
all  cases  high-tension  lines  are  short-circuited  and  grounde 
before  anyone  is  allowed  to  work  on  them.     A  great  de; 
of  trouble  has  been  experienced  on  account  of  the  burnin 
of  pole  tops.     The  only  explanation  which  seems  to  cove 
the  facts  is  that  the  heat  due  to  the  charging  current  start 
a  smoldering  fire  in  the  poles.     In  order  to  overcome  th 
trouble  all  of  the  pins  are  now  being  grounded.     For  ligh 
ning   protection   the   tendency   is   to   discard   the  multi-ga 
type  and  replace  them  with  aluminum  cells.     The  city  ( 
Seattle  is  using  two  spark-gaps  in  series  with  a  2-in.  coluir 
of  running  w-ater  as  a  resistance  to  ground.    The  Washin; 
ton  Water  Power   Company   is  the  only  one  employing 
ground   wire    strung   above   the   conductor.     The   standai 
frequency  employed  is  60  cycles  per  second.     With  the  e: 
ceptioii  of  the  Portland  Railway,  Light  &  Power  Compan 
which  has  four  steam  turbines  and  seventeen  steam  engine 
the  Washington  Power  Company,  which  has  two  steam  tu 
bines,  and  the  Seattle-Tacoma  Power  Company,  which  h 
one  steam  turbine  and  one  steam  engine,  the  energy  is  fn 
nished  by  hydraulic  turbines,  of  which  twelve  of  the  vertic 
type  and  thirty-one  of  the  horizontal  type  are  in  use.    In  ; 
of  the  recently  equipped  plants  use  is  made  of  the  indire 
type  of  waterwheel   governor,   in   which   oil   acting  und 
pressure  is  employed  to  operate  the  gates. 

A  written  discussion  of  Mr.  Fisken's  paper  was  submitt 
by  Mr.  S.  C.  Lindsay,  who  described  the  system  and  prr 
tice  of  the  Seattle  Electric  Company,  which  operates  a  t 
mile,  50,000-volt  line  for  transmitting  energy  from  the  Eli 
tron  plant  to  Seattle  and  Tacoma.  The  conductors  for  t 
Electron  line  are  4-0  stranded  copper,  with  the  excepti 
of  II  miles  of  one  line,  -which  is  of  No.  i-o  solid  copp 
The  company  operates  39  miles  of  13.800-volt,  three-ph; 
line  in  the  city  of  Seattle,  13  miles  of  which  is  aluminii 
It  has  also  5  miles  of  aluminum  railway  feeders.  The  01 
objections  against  the  use  of  aluminum  for  line  conducti 
are  that  it  has  no  scrap  value  and  that  linemen  experiei  ■ 
difficulty  in  making  good  joints  between  it  and  copf 
Although  lightning  is  almost  unknown  in  the  Puget  Soi  1 
region,  the  company  makes  use  of  lightning  arresters  ■ 
taking  care  of  disturbances  due  to  switching,  short-circu  . 
etc.  Grounded  wires  are  not  used  along  the  transmts?  1 
line,  because  it  is  not  considered  necessary  to  protect  e 
line  against  lightning.  The  alternating-current  generat  s 
are  equipped  with  non-automatic  breakers,  the  opera  r 
being'depended  upon  to  open  the  switch  on  the  unit  'nee 
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.rouble  arises.  All  of  the  transmission  lines  are  equipped 
.vith  automatic  oil  switches  in  the  stations  where  the  lines 
originate.  Mr.  Lindsay  expressed  the  opinion  that  it  is  best 
;o  make  practically  all  transmission-line  breakers,  as  well 
is  generator  breakers,  non-automatic,  and  to  confine  the 
ise  of  automatic  switches  to  tiie  tlistribution  circuits.  In 
:onnection  with  its  steam  station  in  Seattle  the  company 
)perates  a  steam-heating  system  for  about  eight  and  a  half 
iionths  of  the  year.  A  load  dispatcher  is  employed  for 
egulating  the  load  on  the  engines,  so  that  the  exhaust 
.team  will  equal  the  amount  of  steam  necessary  to  meet  the 
equirements  of  steam-heating.  There  are  over  300  steam- 
leating  customers,  with  a  total  connected  radiation  of  ap- 
iroximatcly  248.000  sq.  ft.  The  rates  charged  vary  from 
,7  cents  per  1000  lb.  to  55  cents  per  1000  lb.,  according  to 
ihe  amount  used. 

'  At  the  conclusion  of  the  reading  of  the  papers  by  Messrs. 
"isken  and  Lindsay  an  open  discussion  took  place  concem- 
-ng  them.  The  principal  points  taken  up  were  the  use  of 
eased  telephone  service  on  transmission  lines,  in  addition 

0  companv  telephone  service,  to  avoid  discontinuance  of 
.ommunication  between  generating  points  and  central  sta- 
ion,  etc. ;  the  grounding  of  wires  to  avoid  loss  and  damage 
ly  lightning  disturbances;  the  life  of  poles,  cross-arms,  etc., 

nd  the  preserving  of  native  timber  to  take  the  place  of 
hat  now  imported ;  cost  of  construction  of  lines ;  the  form- 
hg  of  clubs  by  members  of  a  company,  for  the  betterment 

f  service  and  the  bringing  of  officials  in  closer  touch  with 
|mp1oyees;  the  improving  of  central  stations  and  other 
;roperties  to  obtain  better  work  and  results  from  employees. 

'  PUBLICITY. 

1  "Central  Station  Publicity  and  Commercial  Policy"  was 
)ie  title  of  a  paper  by  Mr.  W.  J.  Grambs.  The  author 
.laimed  that  it  is  to  the  financial  advantage  of  the  public- 
ervice  corporations  to  cultivate  the  good  w-ill  of  the  public. 
■  he  right  of  the  public-service  corporation  to  do  business 
pmes  from  the  people,  its  income  from  service  comes  from 
.ie  people,  and  its  prosperity  rests  upon  the  good  will  of 
,ie  people.  Public-service  commissions,  when  created  along 
(le  right  lines,  can  do  much  to  create  a  fair  understanding 
n  the  part  of  the  public  concerning  the  problems  that  cen- 
jral  stations  have  to  solve,  and  can  thereby  assist  the  cor- 
flrations  in  improving  and  lowering  the  cost  of  service. 
,uch  commissions  are  created  for  the  purpose  of  regulating 
le  public-service  corporations,  but  it  must  be  borne  in  mind 
,iat  it  is  no  less  their  duty  to  protect  the  public-service  cor- 
prations  against  unjust  imposition  of  burdensome  regula- 
(ons  and  taxes.  Control  regulation  is  here  to  stay,  and  the 
me  will  come  when  commissions  will  make  the  same  effort 
)  be  fair  with  corporations  that  the  corporations  are  now 
riving  for  in  dealing  wdth  the  public.  Commissions  should 
op  at  control   and   regulation ;   they   should   not   manage. 

•perate  or  dictate  what  the  management  or  operation  should 
;  beyond  efficiency  and  economy.  Commissions  should 
ass  judgment  upon  matters  of  justice  and  fairness,  but  not 
pen  matters  of  technical  detail.  There  is  a  possibility  that 
art  of  the  general  prejudice  against  utilities  corporations 
fight  be  removed  if  the  central  station  published  an  annual 
/lancial  statement  with  a  reservation  for  maintenance  and 
issible  extensions,  in  this  way  taking  the  public  into  its 
)nfidence. 

In  its  dealings  with  the  contractor  the  centra!  station 
lould  meet  him  more  than  half  way.  The  contractor  or 
igineer  is  the  person  who  advises  the  owner  concerning 
e  installation  of  a  private  plant  or  obtain-ng  service  from 
e  central  station.  It  is  necessary,  therefore,  to  cultivate 
e  friendship  of  electrical  contractors  and  engineers.  If 
e  central  station  treats  the  contractor  fairly  and  gener- 
isly  the  contractor  will  in  most  cases  give  to  the  public 
je  impression  that,  it  may  also  expect  the  same  kind  of 
eatment  from  the  central  station. 

Owine  to  lack  of  space,  the  remainder  of  the  report  of 
c  convention  is  held  over  for  the  following  issue. 


Convention  of  Kansas  Electric  Association. 


The  fourteenth  annual  meeting  of  the  Kansas  Gas,  Water, 
Electric  Light  and  Street  Railway  Association  was  held  at 
Independence,  Kan.,  Thursday  and  Friday,  Sept.  21  and  22, 
with  President  W.  R.  Murrow,  of  Independence,  in  the 
chair  and  a  total  registration  reaching  nearly  ninety.  Mayor 
Frank  Moses  welcomed  the  convention  to  the  city  in  a  happy 
speech,  the  response  to  which  was  made  by  Prof.  B.  F. 
Eyer,  of  Manhattan,  Kan. 

The  technical  program  was  opened  with  a  paper  on  "The 
Use  of  Potential  Feeder  Regulators  on  Distributing  Sys- 
tems," by  Mr.  A.  D.  Fishel,  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  Pittsburgh,  Pa.  Mr.  Fishel  out- 
lined the  advantages  of  maintaining  voltage  regulation, 
mentioning  the  increased  sale  of  energy,  improved  illumina- 
tion with  satisfied  customers,  decrease  in  lamp  renewals 
and  increased  economy  of  operation.  The  increased  sale  of 
energy,  he  declared,  will  well  repay  the  cost  of  automatic 
regulation.  Automatic  regulating  apparatus  of  the  induc- 
tion type  was  then  described  in  detail,  the  paper  closing  with 
an  account  of  the  very  large  high-voltage,  three-phase, 
oil-insulated,  self-cooling  regulators  recently  brought  out 
by  the  Westinghouse  company. 

Secretary-Treasurer  James  D.  Nicholson,  of  Newton,  fol- 
lowed with  his  official  report,  enumerating  the  association 
membership,  which  is  made  up  of  ten  honorary.  114  active 
and  fifty-four  associate  members.  His  report  on  the  organi- 
zation's treasury  also  showed  the  association  to  be  in  equally 
comfortable  circumstances  financially. 

COMBINATION     ICE-MAKING. 

Mr.  W.  E.  Sweezey,  of  Junction  City,  Kan.,  gave  an  in- 
teresting talk  on  ice-making  for  central  stations  gained 
from  his  own  experience  of  nine  years'  operation.  The 
combined  operation  of  the  two  plants  makes  use  of  prac- 
tically uniform  requirements  of  coal  and  labor,  he  said, 
decreasing  the  kw-hour  cost  during  the  light-load  summer 
period  to  a  point  equal  to  the  fully  loaded  winter-output 
unit  cost.  These  facts  he  illustrated  by  figures  and  offered 
practical  advice  on  the  selection  of  motive  power  for  com- 
pressors. The  subject  was  also  discussed  by  Prof.  B.  F. 
Eyer,  of  Manhattan. 

Mr.  Sweezey  then  read  a  paper  prepared  by  his  wife, 
who  was  unable  to  be  present,  on  the  subject  of  electric 
cooking.  Recounting  her  own  experiences.  Mrs.  Sweezey 
told  of  the  appetizing  preparation  of  less  expensive  foods 
possible  with  electric  heat  and  gave  the  cost  of  operating 
her  own  electric  range  in  every-day  use. 

KANSAS    UTILITY    COMMISSION. 

Mr.  Carl  C.  Witt,  chief  engineer  of  the  new  Kansas 
public-utility  commission,  followed  with  a  discussion  on  the 
relation  of  that  body  to  the  companies.  Regulation  of  public 
utilities,  he  declared,  will  result  in  an  increase  of  the  public's 
confidence  in  these  corporations  in  the  same  way  as  in  the 
case  of  the  banks  which  undergo  inspection  and  now  find  it 
immensely  to  their  business  advantage,  although  the  first 
efforts  at  banking  regulation  were  resented  by  them.  The 
new  corporation  commission  will  be  the  means  of  saving 
much  costly  litigation,  said  the  speaker,  and  will  avoid  the 
evils  of  the  lobby  system.  The  commission  as  constituted 
in  Kansas  becomes  a  kind  of  court  froin  which  prompt 
decisions,  based  on  expert  knowledge,  may  be  expected. 
Where  necessary,  as  shown  by  the  cost  of  the  service  ren- 
dered, the  utility  commission  expects  to  raise  rates,  proving 
its  position  so  that  no  criticism  or  objections  will  follow 
from  the  public.  A  system  of  uniform  accounting  is  re- 
garded as  important  to  enable  the  commission  to  carry  on 
its  investigations.  Another  function  of  the  commission 
will  be  the  prevention  of  needless  duplication  of  plant  equip- 
ment by  competing  companies,  which  will  not  be  permitted 
to  enter  into  competition  in  a  field  already  satisfactorily 
filled.  Mr.  Witt  recounted  instances  of  economically  ex- 
pensive water  and  telephone  plant  duplications  which  would 
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have  been  impossible  under  proper  supervision  of  a  com- 
mission. 

Prof.  B.  F.  Ever,  who  is  vice-president  of  the  Manhattan 
(Kan.)  company,  said  that  under  proper  administration 
state  regulation  will  be  welcomed  by  the  Kansas  plants, 
eliminating  as  it  will  dead  losses  and  useless  competition. 
Mr.  C.  E.  Marsh,  of  Garden  City,  told  of  the  recent  cam- 
paign in  his  own  town,  which  resulted  in  the  voting  of  a 
competitive  municipal  plant,  in  spite  of  the  good  service 
rendered  by  the  existing  company.  Mr.  C.  L.  Brown,  of 
Abilene,  said  that  the  public  must  be  educated  to  the  facts 
of  public-utility  businesses  and  added  that  the  interests  of 
the  companies  are  better  guarded  in  the  hands  of  the  well- 
qualified  and  expert  commissioners  than  when  resting  with 
the  stove-box  politicians,  as  formerly.  While,  declared  Mr. 
Brown,  the  desire  of  a  community  to  operate  its  own  electric 
plant  may  be  thoroughly  proper  and  admissible,  it  should, 
instead  of  erecting  a  plant  to  compete  with  the  one  already 
in  service,  be  required  to  purchase  the  latter  at  a  fair 
appraisal  of  its  value.  Mr.  W.  E.  Sweezey,  of  Junction 
City,  pointed  out  that  even  where  the  commission  does  not 
regularly  have  authority  it  may  be  appealed  to  from  the 
decisions  of  local  officials.  Mr.  J.  H.  Rathert,  of  Junction 
City,  said  it  is  often  impossible  to  educate  the  public  to  the 
community's  best  interests. 

ACCOUNTING  AND  COLLECTIONS. 

Mr.  Ivor  Thomas,  of  Wichita,  opened  the  afternoon  ses- 
sion with  his  paper  on  "Accounting."  Mr.  Thomas  is  by 
birth  an  Englishman,  having  recently  served  as  an  ac- 
countant in  the  British  colonies  of  South  Africa,  and  several 
interesting  points  in  his  paper  compared  central-station  busi- 
ness methods  in  America  and  abroad.  In  England,  he  said, 
the  responsibility  for  an  unpaid  lighting  bill  lies  with  the 
owner  of  the  house,  which  cannot  be  rented  again  until  the 
account  is  settled.  American  companies,  declared  Mr. 
Thomas,  write  off  too  much  as  uncollectible  bad  debts,  a 
source  of  lo.ss  which,  he  said,  he  believed  could  be  decreased. 
He  also  deplored  the  American  precedent  by  which  a  com- 
bination company  will  continue  to  furnish  gas  to  a  default- 
ing customer  who  has  failed  or  refused  to  pay  his  electric 
bills.  Tactful  collectors,  he  asserted,  can  retrieve  many 
losses  which  companies  now  suffer.  Persons  otherwise 
highly  moral  often  consider  it  not  dishonest  to  defraud  cor- 
porations. To  apprehend  those  who  make  a  practice  of 
moving  from  one  town  to  another  leaving  unpaid  bills  be- 
hind, Mr.  Thomas  proposed  the  organization  of  a  national 
collection  agency  to  which  all  central  stations  and  utility 
companies  might  subscribe. 

Mr.  Thomas's  reference  to  defaulting  customers  provoked 
a  discussion  on  the  subject  of  meter  deposits,  customer  con- 
nection charges,  etc.  Mr.  Slayton,  of  Wichita,  said  that  the 
loss  of  so  many  meters  has  caused  his  company  to  require  a 
deposit  or  the  signed  guarantee  of  some  property-holder, 
although,  he  added,  he  suspected  the  latter  guarantor 
could  not  legally  be  held  responsible.  Mr.  M.  T.  Flynn,  of 
Kansas  City,  said  he  had  also  used  the  guarantee-slip  plan. 
and  Mr.  C.  D.  Braden,  of  Kansas  City,  Mo.,  said  that  while 
operating  a  plant  he  found  the  best  plan  that  of  cutting  off 
customers  promptly  when  their  bills  lapsed  beyond  a  certain 
date.  Under  these  conditions  the  meter  would  be  left  in  for 
a  few  days  and  the  customer  soon  appeared  to  pay  his  bill 
and  to  apply  for  restored  service.  For  reconnection  no. 
charge  was  made,  the  application  being  treated  as  from  a 
new  customer.  Mr.  Braden  reported  that  no  customers 
were  ever  lost  as  a  result  of  thus  promptly  cutting  off 
service  and  he  protested  against  allowing  bills  to  run  on 
as  being  productive  only  of  future  trouble  on  a  larger  scale. 
In  Kansas  City.  Mo..  $5  deposit  is  required,  and  all  bills 
must  be  paid  within  ten  days  on  penalty  of  discontinuance 
of  service,  the  cost  of  reconnecting  which  is  $1.50.  Mr. 
A.  C.  Brown  said  he  made  a  practice  of  charging  a  fee  of  $5 
for  running  each  service,  these  fees  being  permanently  re- 
tained  by   the   company.      Mr.    Gyde   Crummel.   of   Inde- 


pendence, said  that  the  local  gas  company  requires  a  de- 
posit of  $5,  on  which  it  pays  5  per  cent  interest. 

Mr.  W.  E.  Sweezey,  of  Junction  City,  said  he  finds  the 
system  of  deposits  of  chief  service  in  notifying  the  com- 
pany when  customers  are  preparing  to  move,  as  they  then 
never  fail  to  call  and  collect  their  deposit  money.  Other- 
wise the  office  may  remain  ignorant  of  the  change  in  occu- 
pants of  the  house  and  be  put  to  some  difficulty  in  appor- 
tioning the  cost  of  service  used  between  the  former  and 
later  occupants.  In  St.  Louis,  said  Mr.  Gordon  Weaver,  of 
Kansas  City,  a  regular  deposit  is  required  of  all  customers 
not  property  owners,  the  amount  of  the  deposit  being  based 
on  an  estimated  one-month  bill.  Fifteen  days  after  the  bill 
remains  unpaid  the  company  disconnects  its  service,  the 
charge  for  restoring  which  is  $5. 

Secretary  Nicholson,  of  Newton,  said  that  recently  when 
a  former  customer  left  his  town  with  an  unpaid  electric 
bill  he  wrote  to  the  company  in  the  city  to  which  the  default- 
ing consumer  had  gone  and  when  the  later  applied  for  elec- 
tric service  he  was  met  with  a  statement  of  his  debt  in 
Newton.  As  a  result  the  Newton  debt  was  paid  before  the 
local  application  was  made,  but  the  speaker  added  that, 
in  strict  legality,  he  believed  a  public  utility  might  not  refuse 
service  to  an  applicant  who  owed  bills  to  another  company 
Referring  to  the  practice  of  the  Commonwealth  Edisoi 
Company,  of  Chicago,  another  speaker  said  that  while  this 
company  requires  deposits  only  from  those  who  are  un 
known  to  it  such  deposits  earn  6  per  cent  interest  for  theii 
owners  while  in  the  company's  hands. 

ILLUMINANTS  AND  LIGHTNING  ARRESTERS. 

Under  the  title  of  "The  Choosing  of  Lamps  for  Electrii 
Lighting"  Mr.  Evan  J.  Edwards,  of  the  National  Electrii 
Lamp  Association,  Cleveland,  Ohio,  next  presented  a  pape 
of  unusual  practical  and  academic  interest  describing  th 
manufacture  and  uses  of  modern  types  of  tungsten  lamp 
and  their  operation  at  the  various  pressures  of  the  three 
voltage  rating,  and  closing  with  an  account  of  some  interest 
ing  considerations  of  lamp  efficiency,  color  quality,  dis 
tribution  and  diffusion,  etc. 

Besides  discussing  the  grounding  of  transformers,  use  c 
ground  wires  on  transmission  lines,  etc.,  Mr.  Gordo 
Weaver's  paper,  which  followed,  gave  an  account  of  th 
classical  series  of  lightning-arrester  experiments  carrie 
out  by  Mr.  E.  E.  F.  Creighton  and  others  on  a  25,000-vo 
system  at  San  Juan,  Col.,  several  years  ago.  Mr.  Weavt 
took  part  in  these  experiments,  which  included  tests  < 
liquid-electrolyte,  aluminum-cell  and  multi-gap  lightning  a 
resters.  In  discussing  the  effect  of  transformers  to  absoi 
surges  in  distribution  lines  Mr.  A.  D.  Fishel,  of  Pittsburg 
Pa.,  said  that  while  such  transformers  may  decrease  tl 
protection  required  lightning  arresters  will  neverthele 
still  be  needed. 

THE   KANSAS   WORKMEN'S   COMPENSATION  ACT. 

At  the  invitation  of  President  Murrow,  Mr.  Charles  Kei 
representing  the  Independence  district  in  the  Kansas  Legi 
lature,  presented  a  review  of  the  provisions  of  the  ne 
Kansas  workmen's  compensation  act,  which,  as  chairnv 
of  the  House  committee,  he  introduced  and  advocated  to 
final   passage. 

In  the  compensation  of  injured  workmen  the  purpose 
this  law  is  to  substitute  for  the  present  system  of  expensi 
suits  and  litigation,  in  which  the  injured  party  recciv 
actually  only  about  one-sixth  of  the  amount  paid  by  the  e' 
ployer  in  settlement  of  the  claim,  a  simple  method  of  : 
riving  at  and  paying  to  the-  injured  workman  a  fair  co 
pensation  for  his  loss  of  earning  power.  The  lawyers  a 
courts,  with  their  expensive  fees,  retainers  and  costs,  <' 
thus  eliminated  from  the  equation,  which  recognizes  ac 
dents  as  simply  a  result  of  carrying  on  the  business  a  I 
assumes  that  the  workman  should  be  repaid  for  the  loss 
earning  power  he  has  suffered.  The  new  Kansas  law,  in  c  ■ 
of  a  workman's  death,  grants  three  years'  wages — amou,- 
ing  to  not  more  than  $3,600  or  less  than  $1.200 — to  his  ■- 
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pendents,  ti.-;  payment  being  limited,  however,  to  $750  it  the 
dependenib  live  outside  this  country.  If  the  injured  man 
is  without  dependents  the  employer  is  liable  only  for  burial 
and  medical  expenses,  not  exceeding  $100.  Where  total  in- 
capacity for  work  results  the  injured  employee  receives  50 
per  cent  of  his  former  earnings,  and  in  case  of  partial  dis- 
ability from  35  per  cent  to  50  per  cent  of  his  former  wages, 
;his  compensation  award  continuing  during  disability,  but 
•lot  exceeding  ten  years.  As  written,  an  employer  may 
express  his  desire  to  come  under  the  compensation  law  or 
lot  as  he  elects,  but  in  the  event  he  does  so  fail  to  elect, 
ind  he  is  sued  by  an  injured  employee,  he  is  denied  the  usual 
!'ommon-law  pleas  of  fellow-servant  act,  contributory  negli- 
jence  or  assumed  risk.  The  law  applies  only,  of  course,  to 
'njuries  received  in  the  employee's  regular  line  of  work  and 
is  effective  only  in  employments  using  fifteen  men  or  more, 
)ut  smaller  employers  may  come  under  the  law  upon  making 
application. 

'  Owing  to  lack  of  space,  the  remainder  of  the  report  of 
he  convention  is  held  over  for  the  following  issue. 


The  1911  Meeting  of  the  British  Association  for  the 
Advancement  of  Science. 

allowing  are  abstracts  of  papers  presented  at  the  Ports- 
.li'iuth  meeting  of  the  British  Association  for  the  Advance- 
nent  of  Science,  a  general  account  of  which  meeting  was 
lirinted  last  week.  Further  abstracts  will  appear  in  the 
/ollowing  issue. 

<  In  Section  G  the  first  paper  was  by  Mr.  H.  A.  Mavor 
ipon  "Electrical  Drives  for  Screw  Propellers." 
'  On  account  of  the  great  difference   in  the   economical 
ipeeds  of  propeller  shafts  and  prime  movers  it  is  desirable 
It)  place  speed-reducing  mechanisms  between  the  shafts  and 
'e  engines.    For  this  purpose  there  are  available  mechan- 
gearing  by  toothed  wheels,  hydraulic  transmission  and 
.ric   transmission.     In   cost,   weight   and   efficiency   the 
ectric   transmission    compares    favorably    with    either    of 
ihe  two  competing  methods ;  in  other  important  qualifica- 
ns  it  is  unrivaled.     For  example,   it  provides   a  ready 
IS  of  reversing  the  direction  of  rotation  of  the  propeller 
)Ut   changing   the    direction    of    rotation   of    the    main 
'  rator;  it  provides  means  for  changing  the  speed  ratio 
>  to  permit  economical  operation  at  all  speeds;  it  pro- 
.'jcs  means  for  operating  at  each  instant  only  the  exact 
iumber  of  engines  required  by  the  load. 
Mr.  Mavor  described  the  equipments  of  the  steam-turbine 
Freida,  designed  to  carry  5000  tons;  a  United  States 
■•  steam-turbine  collier  designed  to  carry   12,500  tons 
■  14  knots;  a  245-ft.  oil-engine  canal  barge  and  the  ex- 
perimental  ship  Electric  Arc,   equipped   with   a  45-hp   gas 
''"ine.    In  all  cases  three-phase  motors  are  used. 

'of.  W.  E.  Dalby  opened  the  discussion  by  asking  for 

res  of  mechanical  efficiency  of  Mr.  Mavor's  system  at 

half  and  quarter  load.    He  also  asked  for  some  dimen- 

-  of  the  motors  attached  to  the  propeller  shaft,  as  he 

■■ipated  considerable  flywheel  action,  which  would  give 

to  some  interesting  problems  with  regard  to  the  strength 

oscillation  of  the  shaft.    Prof.  J.  E.  Petavel  pointed  out 

lat  the  system  practically  involves  three  sets  of  propelling 

'lachinery,  namely,  the  turbine   or  engine,  the  generator 

nd  the  motor.    Each  of  these  is  liable  to  individual  defects 

nd  introduces  greater  liability  to  breakdown. 

Prof.  Q.  W.  O.  Howe  asked  for  a  few  particulars  of  the 
pndings  of  the  motor  and  for  an  explanation  of  the  method 
It  shutting  down  one  of  the  generators  without  touching 
ny  of  the  switches  and  without  bad  effects.  He  said  that 
irdinarily  when  one  generator  is  shut  down  while  the  other 
fo  are  running  energy  is  pumped  back  from  the  motor  and 
pnds  to  drive  the  engine.  He  disagreed  with  Professor 
etavel's  view  that  the  three  links  in  Mr.  Mavor's  system 


of  transmission  are  a  disadvantage,  as  squirrel-cage  motors 
and  alternating-current  generators  can  be  made  so  reliable 
that  they  will  not  introduce  any  weakening  in  the  chain. 

Dr.  J.  M.  Morrow  asked  for  what  type  of  vessel  the 
author  would  suggest  his  system  to  be  most  suitable. 
There  are  the  low-speed  cargo  boat,  the  high-speed  liner 
and  the  warship.  In  the  former  the  electric  drive  has  to 
compete  with  mechanical  drive ;  in  the  high-sp^ed  liner 
electricity  has  yet  to  make  out  a  case,  while  in  the  case  of 
warships  the  question  of  economy  at  low  speeds  is  the 
determining  factor.  The  United  States  Navy  has  discarded 
the  turbine  for  the  reciprocating  engine  and  this  type  of 
vessel  may  be  the  more  suitable  field  for  electric  drive. 

Mr.  C.  T.  Dyer  asked,  in  reference  to  the  vessel  in  which 
three  oil  engines  are  used  for  driving  the  dynamo,  if  the 
efficiency  is  as  good  as  with  one  engine.  Mr.  C.  E.  Handy 
also  asked  for  information  on  this  point.  He  expressed  the 
belief  that  three  small  engines  would  not  have  as  high  an 
over-all  efficiency  as  one  large  engine. 

Sir  William  White  said  he  must  correct  Dr.  Morrow  as 
to  the  action  of  the  United  States  Navy  in  preferring  re- 
ciprocating engines.  The  navy  had  merely  installed  this 
type  in  one  vessel  built  by  a  particular  firm  owing  to  the 
very  satisfactory  results  obtained  in  a  previous  vessel  built 
in  the  same  yard. 

President  Biles  asked  as  to  the  effect  upon  the  motors  if 
they  were  "drowned  out"  in  any  way. 

Mr.  B.  P.  Haigh  said  he  knew  of  a  case  in  which  motors 
of  the  type  mentioned  by  the  author  had  been  flooded  with 
salt  water  and  continued  in  operation  perfectly  well.  The 
voltage  was  not  so  high  as  that  used  by  Mr.  Mavor,  but  the 
effect  of  flooding  was  not  such  as  to  cause  any  great  anxiety 
provided  the  motor  was  not  allowed  to  remain  in  that  con- 
dition too  long. 

Mr.  Mavor  in  his  reply  said  he  was  able  to  use  voltage 
varying  from  600  to  2000,  the  latter  value  being  used  with 
the  object  of  keeping  dovi^n  the  size  of  the  cables  in  the 
newer  designs.  Where  there  is  any  essential  reason  for 
keeping  the  voltage  down  it  can  easily  be  done.  The  esti- 
mated mechanical  efficiency  of  the  boats  mentioned  as 
about  to  be  built  is  90  per  cent.  It  is  possible  to  increase  it 
to  96  per  cent,  but  in  adopting  a  motor  which  would  give 
this  value  its  properties  would  not  be  quite  so  favorable  for 
the  purpose  in  view ;  in  order  to  push  up  the  efficiency  the 
clearance  between  the  moving  and  stationary  parts  must  be 
reduced  to  very  small  limits.  The  question  is  whether  one 
can  afford  to  undergo  the  loss  of  6  per  cent.  The  answer 
is  that  in  the  case  of  the  Freida  the  coal  consumption  would 
be  reduced  from  40  tons  to  30  tons  per  day.  The  diameter 
of  the  motor  is  about  15  ft.,  which  has  been  found  to  be 
large  enough  to  deal  with  most  cases.  Concerning  strains, 
he  said  that  in  the  Electric  Arc  the  motor  weighs  about 
1000  lb.  in  the  rotating  part  and  there  is  no  indication  of 
strain  or  disturbance  to  the  propeller  shaft  or  bearings. 
In  the  sea  the  motor  runs  much  more  steadily  than  the 
engine.  The  electric  system  does  not  involve  three  sets 
of  machinery,  but  one,  with  two  rotating  parts.  The  rotor 
of  the  turbine  and  the  generator  are  rigidly  coupled  to- 
gether and  form  one  rotating  part.  The  motor  is  rigidly 
fixed  to  the  propeller  shaft  and  it  is  simpler  in  construction 
than  a  cartwheel.  All  the  other  parts  are  stationary  and 
correspond  with  the  stationary  parts  of  a  reciprocating 
plant.  The  moving  parts  in  both  systems  are  precisely  the 
same  in  number,  To  the  electrical  engineer  the  system  is 
not  a  complicated  one.  All  change  in  the  connections  is 
made  when  no  current  is  flowing  and  there  is  no  danger. 

The  author  said  that  he  had  had  an  opportunity  of  mak- 
ing a  precise  comparison  with  a  mechanically  geared  .ship 
and  there  is  no  doubt  that  mechanical  driving  is  a  very 
serious  competitor,  indeed,  in  respect  of  mere  transmission, 
but  he  was  much  pleased  to  be  able  to  say  that  the  weight, 
price  and  efficiency  of  the  electric  system  are  about  the 
same,  and  in  the  Freida  the  steam  consumption  with  the 
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electric  drive  will  be  25  per  cent  less.  There  is  no  more 
danger  of  breakdown  with  the  electric  driving  of  ships  than 
there  is  with  other  forms  of  applying  electric  power.  In  the 
design  of  the  motor  the  whole  question  is  to  make  the 
windings  mutually  non-inductive.  The  use  of  three  engines 
instead  of  one  has  the  advantage  that  one  can  be  shut  down 
when  high  speeds  are  not  required.  The  boat  of  bulk 
freight  already  mentioned  has  to  go  at  slow  speed  in  the 
locks  and  canals,  but  is  to  be  run  at  full  speed  in  the  lakes. 
Another  point  is  that  three  low-power  Diesel  engines  are 
lighter  than  one  high-power  engine.  With  regard  to  short- 
circuiting,  he  said  that  he  had  astonished  the  representatives 
of  the  Admiralty  by  being  able  to  throw  the  motor  right 
over  from  full  speed  ahead  to  full  speed  astern  without  any- 
thing happening  except  that  the  boat  went  astern  as  de- 
sired. In  this  respect  the  squirrel-cage  motor  is  a  distinct 
advantage.  As  to  other  possibilities  of  short-circuit,  he  had 
put  a  similar  motor  in  a  tank  of  water  for  a  whole  day 
and  run  it  without  trouble,  although  there  was  danger  of 
damage  to  the  insulation  if  the  test  were  maintained  for 
too  long  a  period.  Again,  even  if  the  cable  on  the  boat  were 
to  be  connected  to  the  body  of  the  ship  the  generator  would 
give  out  two  and  one-quarter  times  its  normal  power  at  low 
voltage  and  the  turbine  would  continue  to  run,  but  there 
w^ould  be  no  danger  to  anyone  in  the  boat.  Mr.  Mavor  also 
mentioned  that  an  order  for  one  of  the  colliers  described 
had  been  placed  by  the  United  States  Navy  and  that  Ad- 
miral Cohn,  of  the  United  States  Navy,  has  expressed  his 
intention  of  placing  an  order  for  a  second  one.  He  re- 
marked upon  the  greater  interest  which  is  being  taken  in 
this  matter  by  the  United  States  Navy  compared  with  the 
British  Admiralty. 

Mr.  B.  P.  Haigh  then  read  a  paper  on  electrical  steering 
in  which  he  stated  that  electrical  steering  offers  consider- 
able advantages  for  steamers  as  well  as  for  vessels  propelled 
by  internal-combustion  engines,  for  the  improved  economy 
corresponds  to  a  saving  of  weight  in  boilers  and  fuel.  Diffi- 
culty has  been  experienced  in  obtaining  a  reliable  system 
of  control,  capable  of  dealing  with  the  power  necessary 
to  put  the  helm  hard  over  in  emergency  in  the  shortest 
possible  time  and  possessing  sufficient  sensitiveness  to  en- 
able an  accurate  course  to  be  kept  by  moving  the  rudder 
promptly  in  small  angles.  The  steering  motor  may  be 
started  and  stopped  for  every  motion  of  the  rudder,  but  it 
is  preferably  kept  running  continuously,  mechanical  con- 
trol being  introduced  either  in  the  form  of  hydraulic  trans- 
mission or  in  the  form  of  magnetic  clutches  as  developed 
bv  the  writer  of  this  paper.  In  the  latter  type  of  gear  two 
magnetic  clutches  are  employed,  these  being  fitted  at  oppo- 
site ends  of  the  motor;  and,  as  no  gearing  is  kept  continu- 
ously, in  motion,  the  wear  and  tear,  as  well  as  the  current 
required,  are  reduced  to  a  minimum.  The  clutches  prevent 
the  shock  of  the  sea  being  transmitted  to  the  electrical 
system  and,  as  they  have  considerable  flywheel  effect,  the 
current  taken  by  the  motor  does  not  fluctuate  widely  under 
normal  conditions  and  the  steering  gear  may  therefore  be 
supplied  with  energy  from  the  ship's  lighting  generator. 

Sir  William  White  opened  the  discussion,  expressing  a 
strong  prejudice  in  favor  of  electrical  steering.  A  difficulty 
with  regard  to  it,  he  said  is  the  human  element.  On 
one  yacht  with  such  a  gear,  which  he  himself  had  designed, 
there  was  nearly  a  collision  due  to  the  nervousness  of  the 
operator,  because  he  kept  moving  the  gear  without  giving 
the  hunting  gear  time  to  do  its  work.  With  all  electrical 
systems  it  is  essential  to  install  a  helm  indicator  quite  in- 
dependently of  the  gear,  so  that  the  man  in  the  steering 
position  can  see  where  the  helm  is.  Prof.  W.  E.  Dalby, 
referring  to  the  author's  system  in  which  mag^ietic  clutches 
are  made  use  of.  asked  as  to  the  coefficient  of  friction  be- 
tween the  fiber  and  the  steel  and  what  would  be  the  safe 
limiting  pressure  to  work  at  in  order  to  make  sure  of 
durability  of  the  fiber — that  is,  the  pressure  per  square  inch 
between  the  fiber  and  the  armature  under  normal  conditions. 


The  author  replied  that  at  first  the  fiber  gave  a  little 
trouble,  being  very  hygroscopic.  It  is  now  boiled  in  linseed 
oil,  which  fills  up  all  the  pores,  and  no  water  gets  in.  He 
usually  relies  upon  a  coefficient  of  one-sixth. 

A  long  mathematical  paper  was  given  by  Mr.  T.  F.  Wall 
upon  the  single-phase  repulsion  motor.  The  author  de- 
veloped the  circular  current  diagram  of  the  machine  and 
reported  the  results  of  tests  made  upon  a  6-hp  unit. 

Prof.  Ernest  Wilson,  in  a  paper  entitled  "The  Electrical 
Conductivity  of  Light  Aluminum  Alloys,"  described  tests 
recently  completed  showing  that  alloying  commercial  alumi- 
num alone  with  copper  to  the  extent  of  2.6  per  cent  is  not 
to  be  recommended.  An  alloy  known  as  "duralumin"  has 
been  tested  and  a  report  is  made  thereon.  Its  specific  re- 
sistance is  5.35  X  10"'  ohms  at  15  deg.  C.  as  against  2.76 
X  io~°  for  pure  commercial  aluminum. 

On  Monday  Section  G  was  mainly  concerned  with  a 
discussion  on  mechanical  flight,  but  subsequently  found 
time  for  a  lucid  exposition  of  wireless  telegraphy,  with 
special  reference  to  recent  developments  by  Prof.  G.  W.  0. 
Howe.  The  author  had  installed  an  equipment  in  the 
lecture-room  and  received  time  signals  and  weather  reports 
from  the  large  station  on  the  Eiffel  Tower  in  Paris,  and 
also  from  Norddeich,  in  North  Germany.  These  signals, 
however,  were  not  received  without  interference  from 
other   stations. 

Professor   Howe   stated   that   the   total   number  of  ships 
of  the  mercantile  marine  fitted  with  Marconi  apparatus  at 
the  end  of  1907 — that  is,  after  seven  years  of  development 
— was  140;  at  the  end  of  1908  the  number  was  220;  at  the 
end  of  1909  it  was  330;  while  at  the  close  of  last  year  it 
had   risen   to   510.      In   addition   to   the   mercantile  marine 
practically  every   ship  in  the   British  navy  has  been  fittec 
with  the  Marconi  apparatus.    The  Telefunken  Company,  0 
Berlin,  carried  out  106  installations  last  year,  bringing  thi 
total  number  of  stations  using  its  apparatus  up  to  nearl; 
1000.    About  500  of  these  are  warships,  principally  Germai 
and  Russian,  while  100  are  portable  military  sets.     Exclud 
ing  German   boats,   only   thirteen   ships  of  the  mercantil 
marine   are   fitted   with   Telefunken   apparatus.     Attentioi 
was  called  to  the  troubles  from  interference  between  sta 
tions  working  simultaneously,  which  promise  to  become  0 
the   gravest    importance   in    the    immediate    future.     Inter 
ference  is  being  minimized  by   sending  out  well-sustaine 
trains  of  waves  of  one  definite  frequency  and  by  using 
high  musical  pitch  easily  distinguished  from  the  cracklin 
noises  caused  by  atmospheric  disturbances,  and  also  froi 
other   stations   having   notes    of   different    pitch.     The  d( 
tectors   now   employed    in   conjunction    with   the   telephor 
receiver  are  not  only  more  sensitive  than  the  filings  cohen 
operating  a  Morse  inker,  but  they  enable  the  operator  I 
discriminate   between   signals   being   sent  to  him  and  tl 
various  disturbances  picked  up  by  the  aerial.     To  produ< 
a  musical   note  of  high  pitch  it  is  necessary  to  make  tl 
sparks  follow  one  another  with  great  regularity  and  rapi' 
ity,   say,   1000  per  second.     The  simplest  plan  is  to  use 
500-cycle  alternator  and  adjust  the  voltage  until  the  g: 
breaks   down    once   every    half   cycle.      Practically   all   tl 
radiotelegraphic  apparatus  working  commercially  or  ben 
installed  at  the  present  time  is  based  on  the  principles  or 
lined;  with  the  exception  of  the  spark-gap  and  the  detect 
employed  the  differences  are  non-essential. 

This  paper  was  followed  by  a  series  of  lantern  slid( 
which  were  exhibited  by  Capt.  H.  Riall  Sankey  and  whi' 
depicted  Marconi's  portable  field  sets  for  cavalry  and  i 
fantry  use.  These  showed  in  a  very  interesting  mann 
the  way  in  which  the  frame  of  the  saddle  in  the  cavalry  1 
is  used  as  a  stand,  the  generator  and  oil  engine  resting 
brackets,  one  on  either  side,  the  necessary  connection  bei 
made  by  a  flexible  shaft.  In  the  cavalry  sets  four  pa 
horses  are  used.  These  sets,  which  are  of  0.4-kw  ratii. 
have  a  range  of  20  miles  over  mountainous  country, 
50  miles  over  normal  country.     The  aerial  pole  is  60  ft.  ' 
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light,  and  the  whole  station,  it  is  said,  can  be  unpacked 
ad  erected  in  nine  minutes  and  dismantled  and  packed 
fain  in  six  minutes.  The  infantry  sets  are  of  1.5-kw 
I  ing,  and  these  have  a  range  of  200  miles.  In  all  of  these 
irtable  sets  a  valve  receiver  is  used.  During  a  conversa- 
tnal  discussion  upon  Professor  Howe's  paper  and  Captain 
.Mikey's  slides  it  was  stated  that  both  at  Clifden  and  Glace 
I  y  a  valve  receiver  is  used,  with  an  air  blast  to  quench 
I-  spark.  It  was  also  mentioned  that  the  Marconi  trans- 
aantic  station  is  working  with  a  wave-length  of  20,000  ft. 
'le  cavalry  set  illustrated  works  with  a  wave-length  of 
J)  m  (990  ft.). 

;~>wing  to  lack  of  space  the  remainder  of  the  report  of 
i-  meeting  is  held  over  for  the  following  issue. 


Public  Service  Commission  News. 


WISCONSIN    COMMISSION. 

ITie  Wisconsin  Commission  recently  held  a  hearing  on 
t'-  question  of  physical  connection  between  telephone  lines, 
ts  being  the  first  hearing  since  the  law  providing  for 
s-h  connection  was  passed  by  the  Legislature  last  winter. 
.'petition  was  presented  by  the  Linzy  Brook  Telephone 
(mpany  asking  for  connection  with  the  Cecil-Green  Val- 
I  Telephone  Company.  A  similar  case  involving  the  La 
('osse  Telephone  Company  and  the  toll  lines  of  the  Wis- 
c'lsin  Telephone  Company  was  postponed  to  the  November 
ccndar. 

\  number  of  hearings  involving  the  refusal  of  certain 
ujities  to  comply  w-ith  the  orders  of  the  commission  have 
t.n  postponed  a  month  upon  request  of  the  utilities  in- 
v'ved  and  with  the  sanction  of  the  engineering  staff.  This 
Wis  done  for  the  purpose  of  allowing  the  utilities  a  little 
e]ra  time  in  which  to  complete  the  alterations  and  im- 
plements ordered  by  the  commission. 
The  Oshkosh  Gas  Companv  has  filed  with  the  com- 
f'Sion  a  revised  and  reduced  schedule  of  rates  for  gas. 
old  rates  were  $1  net  for  gas  used  as  fuel,  and  ranged 
'im  $1.50  net  per  1000  cu.  ft.  for  the  first  10,000  cu.  ft. 
t<j$i.20  net  for  all  gas  used  in  excess  of  50,000  cu.  ft. 
p'  month  for  gas  used  for  illuminating  purposes.  Under 
t'  revised  schedule  all  gas  is  to  be  registered  by  one 
niter  and  paid  for  at  the  following  rates :  For  the  first 
I  MO  cu.  ft.  per  month,  $1  net;  for  the  next  35,000  cu.  ft.. 
9lpents:  for  all  over  50,000  cu.  ft.,  75  cents  net.  The  niini- 
n,m  bill  is  to  range  from  50  cents  per  month  for  a  three- 
li'it  meter  to  $4  per  month  for  a  200-light  meter. 
The  case  of  C.  R.  Martin  vs.  the  Southern  Wisconsin 
filway  Company  was  argued  before  the  commission  on 
J(>nday.  The  petition  related  to  the  rule  recently  put  into 
eicct  by  the  traction  company  prohibiting  the  carrying  of 
ctain  designated  articles  on  the  company's  cars.  The 
ii'nediate  matter  in  controversy  was  a  section  of  the  rule 
pjhibiting  the  carrying  of  baby  carriages  unless  inclosed 
ira  paper  or  cloth  bag.  The  testimony  tended  to  show 
tft  this  section  was  prohibitive  in  its  nature ;  that  it  was 
Reasonable  and  unnecessary.  The  company  defended 
tl  rule  on  the  ground  that  it  was  necessary  in  order  to 
T.ntain  the  car  schedule  and  that  the  presence  of  baby 
ciriages  on  cars,  especially  in  rainy  weather,  w-orked  an 
Hnnvenience  to  the  traveling  public.  Under  the  same 
f:  the  company  prohibits  a  working  man  carrying  his 
t<ls  with  him.  On  account  of  the  peculiar  shape  of  the 
V  "f  ^^dison  this  rule  works  considerable  hardship.  The 
cjimission  has  taken   the  case   under  advisement. 

\  NEW   JERSEY   COM.MISSION. 

fit  a  hearing  befofe  the  Board  of  Public  Utility  Com- 
"■•jioners  of  Xew  Jersey  in  Newark  on  Sept.  27  in  con- 
W'ttinn  with  an  inquiry  into  the  electric  and  gas  rates  of 
"  Public  Service  Corporation  of  New  Jersey.  Thomas  N. 


McCarter,  president  of  the  corporation,  made  an  extended 
address.  He  described  the  organization  of  the  corporation 
and  the  capitalization  of  the  underlying  gas  and  electric 
companies.  He  argued  that  the  decision  of  the  United 
States  Supreme  Court  in  the  Consolidated  tjas  Company 
case  settled  the  legal  validity  of  underlying  securities  of 
the  Public  Service  Corporation  because  conditions  in  the 
two  instances  were  alike.  Mr.  McCarter  contended  that  no 
less  than  8  per  cent  should  be  allowed  on  a  fair  valuation 
of  the  property  devoted  to  the  public  use.  The  state  of  tur- 
moil involving  a  long  investigation  would  be  disastrous  to 
the  business  of  the  company  and  its  efforts  to  raise  the 
additional  new  capital  required.  He  proposed  that  a  sched- 
ule of  rates  should  be  fixed  by  the  board  effective  for  a 
period  of  five  years  from  Jan.  i,  1912,  on  a  basis  that  would 
recognize  the  obligations  of  the  Public  Service  gas  and 
electric  companies  as  to  their  respective  underlying  securi- 
ties, and  enable  these  companies  to  pay  annually  a  dividend 
of  8  per  cent  on  their  actual  capital  as  it  will  exist  from 
year  to  year  after  the  deduction  of  proper  reserves  for 
maintenance  and  the  provision  of  a  moderate  fund  for  such 
capital  expenditures  as  business  prudence  demands  should 
not  be  capitalized,  but  must  be  made  as  an  inducement  to 
new  capital.  The  proposed  schedule  of  rates  for  the  Pub- 
lic Service  Electric  Company  is  the  same  schedule  of  dis- 
counts from  the  base  rate  which  was  placed  in  effect  re- 
cently by  the  New  York  Edison  Company.  The  present 
Public  Service  rate  steps  down  one  cent  for  every  500  kw- 
hour  of  monthly  consumption  for  the  first  five  steps ;  the 
New  York  rate  steps  down  i  cent  for  every  250  kw-hour 
of  monthly  consumption  for  the  first  four  steps.  In  the 
fourth  year  of  the  period,  or  on  Jan.  i,  1915,  the  base  rate 
is  further  reduced  from  10  cents  to  9  cents,  thus  combining 
the  first  two  steps  of  the  theretofore  existing  schedule. 

NEW   YORK   COMMISSION. 

The  Public  Service  Commission,  Second  District,  has 
authorized  the  Empire  Gas  &  Electric  Company  to  issue 
$51,000  in  5  per  cent  joint  first  and  refunding  thirty-year 
gold  bonds.  The  bonds  are  to  be  sold  at  not  less  than 
85  and  the  proceeds  used  in  extension  and  improvements 
to  the  company's  property  in  .\uburn  and  other  proper  cap- 
ital expenses  of  the  company. 

The  commission  has  received  a  preamble  and  resolution 
from  the  Common  Council  of  the  city  of  Watervliet  re- 
citing that  that  city,  with  a  population  of  15,000,  has  no 
telegraph  office;  that  the  Western  Union  Telegraph  Com- 
pany has  received  a  valuable  franchise  from  the  com- 
nuniity  permitting  the  erection  of  poles  and  wires  for  the 
coniliict  of  its  business  and  for  many  years  did  maintaifl 
and  conduct  an  pfficc  in  that  community,  but  for  some 
reason  discontinued  the  maintenance  of  such  ofSce.  The 
commission  is  asked  to  compel  the  Western  Union  Tel- 
egraph Company  to  establish  and  maintain  a  centrally  lo- 
cated office  for  the  sending  and  receiving  of  messages  in 
the  city  of  Watervliet.  The  complaint  has  been  served 
upon  the  company  and  an  answer  required  within  twenty 
days. 

The  commission  has  received  a  complaint  from  resi- 
dents of  Ulster  Park,  Ulster  County,  and  members  of 
Ulster  Grange  No.  969,  requesting  the  issuance  of  an  order 
directing  the  New  York  Telephone  Company  to  render 
direct  service  from  Ulster  Park  with  the  Kingston  ex- 
change without  toll  charge.  At  the  present  time  the  tele- 
phone company  has  established  a  boundary  between  King- 
ston and  Esopus  with  the  exchange  centering  at  Esopus 
and  including  Ulster  Park  and  vicinity.  The  subscribers 
from  this  exchange  have  to  pay  a  toll  rate  for  Kingston 
calls  or  are  charged  for  mileage  for  direct  communica- 
tion with  the  Kingston  exchange.  The  complainants  state 
that  even  after  paying  this  mileage  charge  they  are  still 
required  to  pay  toll  to  talk  with  subscribers  on  the  Esopus 
exchange.     It  is  claimed  that  the  boundary  as  determined 
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by  the  teleplione  company  is  arbitrary  and  made  without 
due  respect  to  the  needs  and  convenience  of  residents  of 
this  section.  This  complaint  has  been  served  upon  the 
company  and  an  answer  will  be  filed  within  twenty  days. 


CURRENT   NEWS   AND   NOTES. 

The  "Tungsten"  Cigar. — In  their  search  for  striking 
names  for  their  products  the  cigar  manufacturers  have  now 
fastened  upon  the  name  "Tungsten."  The  Tungsten  cigar 
is  already  advertised  for  sale  in  the  W'est  as  the  "bright 
white  light  of  cigardom." 


Vacuum  Cleaners  in  Schools. — The  Russell  Sage 
Foundation,  a  philanthropic  institution,  in  an  investigation 
of  the  subject  found  that  dust  in  schools  is  a  prolific  source 
of  contagious  diseases  and  as  a  result  has  recommended 
that  vacuum  cleaners  be  used  in  school  buildings. 


A  Correction. — In  the  letter  to  the  editor  from  Mr. 
W.  A.  Del  Mar  on  "Values  and  Depreciation,"  which 
apeared  on  page  757  of  the  issue  of  Sept.  23,  the  words 
"satisfying  wants"  in  the  quotations  from  Mr.  C.  H.  Chase, 
at  the  end  of  the  twenty-second  line  of  the  letter,  should 
read  "the  relations." 


an    illuminated    parade    of    electrically    decorated    elect: 
vehicles.    Over  500  pleasure  and  100  commercial  macliji; 
will  be  in  line  and  the  parade  will  extend  over  sixty  bloc , 
All  traffic  will  be  suspended  along  the  line  of  march  : 
no  gasoline  machines  will  be  allowed  on  those  streets  1 
within  the  parking  limits  at  the  Auditorium.     This  is 
pected  to  prove  not  only  a  successful  feature,  but  one  , 
of  benefit  in  advancing  the  interests  of  the  electric  veli 
in    Denver    and    neighboring    cities. 

Bathing-Beach  Alarm  System. — -The  beach  citv 
Venice,  Cal.,  has  completed  and  placed  in  service  an  al. 
system  for  life-saving,  fire  and  police  service.  Operat 
from  posts  along  the  beach,  fifteen  alarm  boxes  com 
with  the  Ocean  Front  Bath-house  for  summoning  the  1 
saving  crew.  The  annunciator  at  this  station  has  ni 
bered  buttons  which  become  lighted  when  the  correspc 
ing  alarm  box  is  operated ;  in  addition  a  bell  rings  11 
the  button  is  pressed  in  response.  For  police  service 
telephones  and  red  lights  are  provided,  while  the  u 
equipment  is  employed  for  the  fire  department.  To  in^ 
protection  against  moisture  and  other  damage  the  w 
are  carried  in  cable,  a  total  of  about  76  miles  of  condu 
being  necessary  for  the  installation.  '  All  metal  fixti 
exposed  to  the  salt  air  are  galvanized  to  prevent  co 
sion.  The  system,  with  its  three  arms  of  report,  cost 
proximately  $3,000,  and,  based  upon  the  cost  of  repairs 
the  former  service,  it  is  expected  to  pay  for  itself  wi 
a   short  period. 


Bureau  of  Standards  Vacancies. — The  United  States 
Civil  Service  Commission  will  hold  examinations  Oct.  25- 
26  to  secure  eligibles  to  fill  places  in  the  Bureau  of  Stand- 
ards as  they  occur.  Details  of  the  examination  are  given  in 
Circular  803  of  the  commission,  of  which  a  copy  may  be 
obtained  by  addressing  the  United  States  Civil  Service 
Commission,  Washington,  D.  C. 


Electrical  Turnstiles. — A  system  of  electric  turnstiles 
has  been  installed  at  the  Indiana  State  Fair  Grounds, 
Indianapolis,  which  includes  a  tabulating  device  in  the  office 
of  the  superintendent  of  admissions,  whereby  each  admis- 
sion is  recorded  as  the  person  enters  any  of  several  gates 
some  distance  apart.  The  electric  tabulating  machine  con- 
tains a  separate  tabulating  section  for  each  turnstile  and 
enables  the  management  to  ascertain  the  exact  attendance 
any  time  during  the  day.  Each  visitor  deposits  a  half- 
■dollar  in  a  coin  slot,  which  unlocks  the  turnstile  to  admit 
him  and  at  the  same  time  indicates  his  admission  on  the 
tabulating  apparatus  in  the  superintendent's  office. 


Electrical  Moth  Exterminator. — Electric  light  and 
emf  are  the  two  agents  employed  in  a  coddling  moth  exter- 
minator which  is  said  to  have  been  employed  successfully 
by  Messrs.  W.  M.  Frost  and  J.  C.  Lawrence  in  an  apple 
orchard  at  Opportunity,  Wash.  The  apparatus  consists  of 
a  storage  battery  to  furnish  energy  to  6-cp  incandescent 
lamps,  which  are  netted  with  fine  steel  wires  maintained  at 
a  difference  of  potential  between  adjacent  wires.  Attracted 
by  the  bright  light  in  the  tree,  to  which  the  globe  is  strung 
by  a  covered  wire,  the  moth  flies  against  the  net  work,  com- 
pletes the  circuit  and  is  instantly  killed.  It  is  claimed  that 
the  electrical  device  is  much  cheaper  to  install  and  operate 
than  spraying  apparatus. 

*     *     * 

Denver  Electric  Show. — At  the  midweek  luncheon  of 
the  Colorado  Electric  Club  on  Sept.  21  reports  were  made 
by  the  various  committees  having  in  charge  the  Electric 
Show  to  be  held  Oct.  14-21  in  the  Denver  Auditorium. 
Among  new  features  arrangements  have  been  compiled  for 


Hydroelectric  Power. — Bulletin  \o.  3.  just  issuei 
the  Mississippi  River  Power  Company,  which  is  bull 
the  great  water-power  development  opposite  Keokuk, 
declares  that  as  the  result  of  the  completion  of  the 
liminary  work  and  the  rapid  attack  on  permanent 
struction  already  made  during  the  past  six  months,  deli 
of  hydroelectric  energy  from  the  Mississippi  is  now  t 
oughly  assured  by  the  date  originally  set,  July  i,  1913 
round  million  dollars  has  been  expended  in  the  construe 
plant  alone,  and  on  account  of  the  heavy  expense; 
volved  between  the  beginning  of  construction  and  tht 
livery  of  energy,  all  possible  speed  is  being  made  in  b 
ing  the  dam  and  power  house.  Most  of  the  wheel-pi' 
cavation  is  now  finished,  and  concrete  has  been  placei 
some  of  the  huge  draft  tubes.  The  rate  of  placing 
Crete  on  the  dam  has  increased  with  experience,  and 
than  one-fourth  of  the  arches  and  piers  are  alread 
place.  The  new  navigation  lock,  a  part  of  the  dam  pr( 
will  be  no  ft.  wide  and  400  ft.  long,  with  a  40-ft.  lift 
*     *     * 

Rewards  of  Literature.- — A  technical  writer  in  Ch  . 
who  has  contributed  to  a  number  of  American  papers 
magazines  determined  to  endeavor  to  find  an  outlet  for  i"^' 
of  his  literary  output  abroad.  Accordingly,  he  ser  an 
article,  written  in  the  language  of  the  country  and  acni- 
panied  by  a  photograph,  to  a  technical  journal  quite  .'ell 
known  and  published  in  a  Continental  capital.  In  lue 
course  he  received  a  courteous  letter  from  the  editor  s  mg 
that  the  article  had  been  received  and  accepted  and  \  u'd 
be  paid  for  on  publication.  Judging  from  his  exper'ice 
with  American  publications  the  author  felt  reasonably  "fc 
that  he  would  receive  a  respectable  remittance  for  his  irk. 
He  was  rather  surprised,  therefore,  when  he  came  ti  ind 
that  it  consisted  of  foreign  postage  stamps  of  the  val  01 
72  cents  in  the  land  of  issue.  As  the  author  had  pa  '5 
cents  in  postage  and  had  no  market  for  the  foreign  s  nps 
he  did  not  consider  the  transaction  a  very  profitabk  'n«- 
The  sequel  to  this  true  story  is  that  the  author,  whisavv 
the  humorous  aspect  of  the  situation,  wrote  an  accot ;  ot 
it  for  an  American  literary  periodical  and  received  f'  thf 
second  "story"  many  times  as  much  as  the  original  oin- 
pensation,  even  if  the  latter  had  been  in  real  money. 
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St.  Louis  League  of  Electrical  Interests. — The 
noonday  luncheon  of  the  St.  Louis  League  of  Electrical 
nterests,  held  at  the  City  Club,  St.  Louis,  Tuesday,  Sept.  26, 
was  addressed  b)-  Mr.  Ell.  C.  Bennett  on  the  subject  of 
/'Electrical  Publicity." 

*  ,*     * 

'  Union  Electric  N.  E.  L.  A.  Branch,  St.  Louis. — The 
lext  meeting  of  the  Union  Electric  Light  &  Power  Com- 
pany (St.  Louis)  Section  of  the  National  Electric  Light 
Kssociation  will  be  held  Friday  evening,  Oct.  27,  when  Mr. 
5.  N.  Clarkscn,  of  the  company's  commercial  engineering 
department,  will  talk  on  "A  Trip  Through  Some  European 
Power  Stations." 
I  *     *     * 

I  Individual  Efficiency. — Mr.  H.  N.  Tolles,  of  the  Shel- 
don School  of  Salesmanship,  gave  an  address  on  "Individual 
Efficiency"  before  the  Electric  Club  of  Chicago  at  the  mid- 
Jay  meeting  of  Sept.  20.  Mr.  Tolles  discussed  the 
Psychology  of  salesmanship  and  told  of  the  "success  for- 
iiula."  He  said  that  according  to  the  science  of  salesman- 
ihip  the  success  of  every  man  depends  on  his  "area."  This 
Vord  "area"  is  made  up  of  the  initials  of  the  words  "abil- 
»y,"  "reliability,"  "endurance"  and  "action,"  and  all  these 
(ualities  should  be  developed  in  about  equal  degree  to  make 
vcessful  four-square  man. 

*  *     * 

LEPHoxE  Service  on   the  Isthmus  of  Panama.- — A 

',ict  has  been  entered  into  between  the  Panama  Rail- 

:   Company  and  the   Isthmian   Telephone   Company,   a 

acal  corporation  organized  for  the  purpose  of  conducting 

1  general  telephone  business  on  the  Isthmus  of  Panama,  by 
hich  the  railroad  company  transfers  its  commercial  toll- 
ne  business  originating  at  Colon  or  Panama  to  the  tele- 
hone  company.    The  telephone  company  will  at  once  estab- 
Uh  its  toll-line  service,  using  the  railroad  company's  cir- 
juits  out  of  Panama  and  Colon.     It  has  an  exchange  in 
Operation  in  Colon  and  has  also  obtained  the  concession  for 
;he  establishment  of  a  local  exchange  in  the  city  of  Panama. 
■'"    contract  does  not  include  the  whole  Canal  Zone  in  its 
,-,  and  the  present  arrangement  of  charging  S7.50  a 
•h  for  commercial  service  will  be  continued  at  all  inter- 
ne points. 

*  *     tf 

1  Electric  Towage  for  Panama  Canal. — The  Isthmian 
.anal  Commission,  Washington,  D.  C,  has  advertised  for 
iroposals  for  furnishing  one  electric  towing  locomotive, 
pmplete,  for  the  Gatun  Locks,  and  thirty-nine  electric 
■"•'ng  locomotives  for  towing  ships  through  the  locks  of 
!  anama  Canal.  Four  locomotives  will  be  required  to 
a  vessel  of  moderate  size — two  ahead,  one  on  either 
.all,  towing,  and  two  behind,  trailing,  to  keep  the  vessel 
h  the  middle  of  the  lock.  The  towing  speed  is  2  miles  per 
<our.  The  electrical  equipment  of  each  locomotive  is  to 
tonsist  of  two  traction  motors  and  control.  There  are  also 
b  be  a  motor  and  controllers  for  operating  a  windlass  for 
■jauling  in  or  paying  out  the  tow-line  under  load,  and  a 
jigh-speed,  motor-driven  attachment  for  coiling,  the  tow- 
l|ne  when  out  of  service.  The  motors  are  to  be  three- 
ihase.  2S-cycle,  220-volt  induction  motors  of  the  railway 
>"  mill  type,  totally  inclosed  and  moisture-proof. 


>ciF.vcE  Defined.— Mr.  R.  T.  Crane,  the  Chicago  multi- 
iillionaire  who  at  intervals  breaks  loose  in  denunciation 
f  higher  education — apparently  considering  it  a  presump- 
jion  for  schools  to  teach  men  more  than  he  himself  has 
;een  able  to  acquire  in  his  "self-made"  career — has  re- 
ently  returned  to  his  attacks  on  technical  education.  Just 
ireviously  he  fired  a  volley  at  higher  institutions  of  Icarn- 
pg  in  general,  charging,  as  the  result  of  reports  of  detec- 
ives  engaged  by  him  for  the  espionage  of  students,  that 
"r  larger  universities  are  seats  of  gross  immorality  and 


debauchery.  A  ludicrous  incident  in  this  connection  was 
a  public  overhauling  of  the  author  of  the  attack  by  a 
grandson,  a  student  at  Harvard— for  it  appears  that  oppo- 
sition to  higher  education  does  not  extend  to  prohibition 
of  its  acquirement  by  members  of  the  critic's  own  family. 
In  fact,  this  opposition  appears  to  be  largely  that  of  an 
employer  who  resents  the  entry  of  the  schools  as  a  factor 
in  the  industrial  field.  In  the  diatribe  against  technical 
education,  after  stating,  that  all  departments  of  "higher 
schooling"  are  founded  on  "error,  deception  and  ignor- 
ance," a  definition  of  science  is  given,  in  connection  with 
the  remark  that  the  masses  "imagine  that  since  science  in 
the  past  has  played  an  important  part  in  the  progress  of 
civilization,  the  same  must  be  true  to-day,"  which  assump- 
tion is  flatly  denied.  "Let  me,"  he  says,  "state  just  what 
1  mean  by  science.  The  dictionary  definition  is  very  long 
and  unsatisfactory,  and.  in  my  opinion,  inconsistent  with  the 
general  understanding  of  the  word.  Science  means  the  do- 
ing of  things  in  a  more  or  less  highly  intellectual  way  by 
taking  advantage  of  natural  laws  and  principles.  The 
wheel  in  a  wheelbarrow;  the  lever;  the  block  and  tackle; 
braces  and  trussing;  the  hammer,  the  axe;  the  building  of 
cofferdams;  the  building  and  making  of  caissons,  etc.,  I 
consider  to  be  scientific,  and  I  believe  the  general  public 
will  accept  this  definition.  While  scientific  principles  are 
very  numerous,  yet  many  of  them  are  also  exceedingly 
simple;  in  fact,  most  of  them  are  so  considered  by  good 
mechanics." 


Unusual  Electrical  Accident. — According  to  the  Los 
Angeles  newspapers,  Martha  Elizabeth  Bloom,  a  four-year- 
old  child,  was  the  victim  of  an  unusual  electrical  accident 
in  Pasadena,  Cal.,  a  short  time  ago.  Martha  was  playing 
on  South  Fair  Oaks  Avenue  near  her  home  and  while  she 
was  seated  on  a  fire  plug  it  is  said  that  a  guy  wire  of  the 
Pacific  Light  &  Power  Corporation  broke  and  fell  on  the 
hydrant.  Current  escaping  over  this  broken  wire  caused  a 
short-circuit  at  the  fire  plug  resulting  in  a  burst  of  flame. 
The  child's  clothes  caught  fire  and  she  was  badly  burned 
about  the  legs  before  the  flames  were  extinguished.  The 
company,  it  is  said,  volunteered  to  compromise  any  claim 
on  behalf  of  the  child  for  $1,500,  and  as  the  matter  had 
been  brought  into  court  the  judge  allowed  the  child's 
guardian  to  accept  this  compensation. 

*  *  * 
Conditions  in  the  Orient. — The  regular  weekly  meet- 
ings of  the  Electric  Club  of  Chicago  were  resumed  Wednes- 
day noon,  Sept.  13,  at  the  usual  place.  Mr.  A.  D.  Curtis, 
president  of  the  National  X-Ray  Reflector  Company,  who 
recently  made  a  trip  to  Japan,  China  and  the  Philippines, 
gave  an  interesting  and  entertaining  account  of  his  trip  and 
some  of  the  conclusions  which  he  reached  as  to  the  probable 
futures  of  those  countries.  The  talk  covered  political, 
social  and  economic  conditions  in  those  countries,  as  well 
as  electrical  development,  but  he  seemed  especially  im- 
pressed with  evidences  of  American  activity  in  Manila.  He 
complimented  the  street-railway  service  in  that  city  and 
observed  that  the  native  Filipinos  are  excellent  mechanics 
when  properly  trained  and  well  suited  to  operation  of  elec- 
tric plants.  Except  in  some  of  the  foreign  centers  China 
is  practically  without  electrical  development.  Japan,  he 
said,  is  actively  preparing  to  get  the  trade  of  China  which 
is  sure  to  come  with  the  foreign  innovations  in  that  country. 
In  the  securing  of  this  trade  Japan  would  be  America's  most 
active  competitor  and  by  reason  of  its  proximity  would 
have  a  decided  advantage.  It  is  not  a  question  of  America 
securing  Japanese  trade,  but  of  whether  Japan  or  America 
will  get  the  Chinese  trade.  The  speaker  described  China's 
political  conditions  as  very  unsettled,  primarily  due  to  the 
fact  that  the  rulers  are  not  of  the  genuine  Chinese  nation- 
ality and  that  the  masses  feel  that  they  are  being  oppressed 
and  imposed  upon  by  foreign  rulers. 
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LioHT.NiNG  Damages  Plant  Chimxev.— The  municipal 
water  and  electric-light  plant  at  Winfield,  Kan.,  suffered 
a  lightning  stroke  to  its  tall  chimney  Sept.  i8,  the  engineer 
and  two  firemen  in  the  boiler-room  being  knocked  down 
by  the  shock.  Mr.  Harry  V.  Forest  is  plant  manager 
for  the  Winfield  Municipal  Commission. 

*  *     * 

ANNa-AL  Meeting  of  Sons  of  Jove. — The  ninth  annual 
meeting  of  the  Order  of  Rejuvenated  Sons  of  Jove  will 
be  held  at  the  Denver  Auditorium  in  Denver,  Col.,  on  Oct. 
16,  17  and  18,  during  the  Denver  Electrical  Show.  A 
number  of  important  subjects  will  be  discussed,  including 
the  matter  of  publishing  advertising  in  the  Jovian  Bulletin. 

*  *     * 

WiRED-HousE  Ratio  in  Manhattan,  Kan. — The  town 
of  Manhattan,  Kan.,  probably  stands  near  the  head  of  the 
list  in  its  ratio  of  central-station  custom.ers  to  population. 
With  barely  6000  people  in  town,  the  Manhattan  Ice,  Light 
&  Power  Company  has  1200  electric-lighting  and  power 
meters  in  service,  according  to  Mr.  B.  F.  Eyer,  vice-presi- 
dent of  the  company. 

*  *     * 

Tests  of  Meters. — Tests  of  customers'  wattmeters  re- 
ported by  companies  to  the  New  York  Public  Service  Com- 
mission, Second  District,  show  that  of  6506  tests  in  July, 
191 1,  465,  or  7.15  per  cent,  were  fast;  4926,  or  75.71  per 
cent,  were  accurate,  and  1 1 15,  or  17.14  per  cent,  were  slow. 
Of  a  total  of  238  companies  thirty-six  did  not  report,  and  of 
those  which  made  reports  115  made  no  tests. 


Advertising  an  Investment  or  an  Expense? — An 
article  by  Elijah  W.  Sells,  published  in  the  September  issue 
of  the  Journal  of  Accountancy,  discusses  the  subject, 
"Should  Advertising  Expenditures  Be  Charged  as  an  In- 
vestment or  as  an  Expense?"  The  article  was  presented 
originally  as  an  address  before  the  Associated  Advertising 
Clubs  of  -America.  It  discusses  the  advantages  of  public- 
ity regarding  financial  affairs  and  also  the  extent  to  which 
advertising  for  the  purpose  of  developing  good-will  may 
be  held  properly  to  be  an  investment. 

*  *     * 

New  York  Y.  M.  C.  A.  Lectures  on  Electricity. — 
Illustrated  evening  lectures  on  electricity  will  be  given 
under  the  auspices  of  the  Department  of  Education  of 
New  York  City  during  October,  November  and  December 
in  a  number  of  public  schools  and  branch  public  libraries, 
six  in  all.  Prof.  W.  Wallace  Ker,  of  the  Hebrew  Tech- 
nical Institute,  will  give  a  course  both  in  Manhattan  and 
Brooklyn  on  the  principles  and  practice  of  electrical  en- 
gineering. The  other  lectures  will  be  on  elementary  elec- 
trical science,  by  Messrs.  J.  Newton  Gray,  Frederick  W. 
Huntington  and  Charles  L.  Harrington  and  Prof.  John  S 
McKay. 

*  *     * 

Electricity  in  Farming. — .\n  experiment  with  electric 
power  for  agricultural  purposes  was  made  on  Sept.  18  at 
the  farm  of  John  Prouse,  near  Ingersoll.  in  the  countv  of 
Oxford.  Ontario,  service  being  taken  from  a  line  of  the 
Canadian  Hydroelectric  Commission.  The  demonstration 
consisted  of  filling  a  silo,  for  which  work  Mr.  Prouse  had 
installed  a  special  equipment.  The  test  was  pronounced 
eminently  satisfactory  in  every  particular  and  emphasized 
the  value  of  Niagara  power  to  the  farmer.  Hon.  .\dam 
Beck,  chairman  of  the  Hydroelectric  Commission,  the  Inger- 
soll  light  and  power  commissioners  and  many  representative 
farmers  were  present. 

*  *     * 

Central  Station  Renpsrs  Medical  Service. — Lewis, 
la.,   is   lighted  by   a  25-kw  gasoline-engine-driven   central 


station,  which  was  described  in  the  Electrical  World  0 
April  20,  191 1.  A  few  days  ago  one  of  the  members  of  th 
little  community  which  gets  its  electrical  supply  fror 
this  tiny  power  plant  was  badly  injured,  and  when  takv 
to  the  doctor's  office  the  physician  declared  he  must  h:u 
electric  power  immediately  to  operate  one  of  iiis  ii: 
struments.  Lewis  has  at  present  no  twenty-four-hour  ser\ 
ice,  but  the  electric-light  man  was  quickly  reached  on  th 
telephone  and  the  situation  explained  to  him.  In  a  minut 
he  had  run  to  the  plant  and  in  two  more  cranked  up  th 
little  engine.  In  four  minutes  the  doctor  had  his  electricit 
and  the   man's   life  was  saved. 

*  *     * 

Electricity  in  the  Transvaal  of  Boer  War  Times.- 
Some  incidents  of  former  electrical  conditions  in  th 
Transvaal  country  of  South  Africa  were  recounted  I 
Mr.  Ivor  Thomas,  formerly  with  the  Barnato  company 
central  station  at  Johannesburg,  and  now  of  the  Kans: 
Gas  &  Electric  Company,  Wichita,  Kan.,  in  a  talk  c 
"Accounting''  before  the  Kansas  electrical  conventioi 
Sept.  21.  Residence  customers  in  Johannesburg  paid  ; 
cents  per  kw-hour  for  their  electricity  and  in  some  of  tl 
suburbs  service  was  interrupted  after  12  midnight.  ^ 
accounts  were  rendered  customers,  but  bills  were  known 
be  due  on  the  tenth  of  the  month,  and  if  not  paid  by  tl 
fifteenth  at  the  company's  office  service  was  discontinu' 
without  warning.  New  customers  were  required  to  p: 
$10  deposit  and  those  who  objected  were  told  they  ecu 
do  without  light  if  they  wished.  In  reply  to  a  member 
the  Raadzaal  who  proposed  converting  the  local  horse-c 
line  to  electric  trolley,  President  Kruger  retorted:  "This 
an  agricultural  country  and  grows  oats  to  feed  horses. 
we  have  an  electric  line  we  shall  have  no  horses  to  fei 
so  the  farmers  will  lose  the  sale  of  forage.  We  w 
go  on  with  the  same  street  cars  as  before  and  if  tht 
Englishmen  who  want  electric  cars  are  not  careful  I  w 
get  a  law  passed  to  take  away  their  'verdommt'  telephones 

*  *     * 

Changes  in  Purdue  Electrical  Faculty. — Prof.  L. 
Rowell,  formerly  assistant  professor  of  electrical  engine 
ing  at  the  Case  School  of  Applied  Science,  has  been  secui 
to    take    charge    of    the    electrical    laboratory    of    Pure 
University,    Lafayette,   Ind.      Professor   Rowell  is  a  i( 
graduate  of  the  University  of  Wisconsin,  where  he  hek 
graduate  scholarship  the  following  year.     During  the  th 
succeeding    years    he    was    chief    engineer    of    the   Arn 
Magnetic    Clutch   Company   and    for   four  years   follow 
was    in    charge    of    experimental    work    with    the    Cull 
Hammer   Manufacturing   Company.     During  the   last  t 
years  he  has  held  the  above-mentioned  position  at  C 
School  of  Applied   Science.     Aside   from   the  direction 
the  electrical  laboratory,  Professor  Rowell  will  have  cha 
of  the  first  semester  course  in  electrical  engineering,  wh 
embraces  the  theory  of  electrical  transmission  and  dis 
bution  systems.     Prof.  A.  D.  DuBois.  who  was  gradua 
from   the  University   of   Illinois   in    1899  and   for  the 
three  years  has  been  instructor  at  Cornell  University, 
have  immediate  charge  of  the  junior  electrical  laborat 
under  the  general  direction  of  Professor  Rowell  and 
also  give  the  electric  course  in  electric-railway  engineei 
for  seniors   in  the  electrical  school.     Prof.   DuBois  si  ■ 
graduation  from  the  University  of  Illinois  has  been    i 
ployed    with   the    Electric    Storage    Battery    Company,  le 
Wabash  Railroad  and  the  Western  Electric  Company,    A      I 
for  the  year  previous  to  his  instructional  work  at  Cor  H 
was  in  charge  of  important  electric-railway  developm  i' 
of  the  Illinois  Traction  Company  at  Decatur,  111.    Mr.  Ei 
Curtner,  who  graduated  from  the  Purdue  school  of  ele  'i- 
cal   engineering  last  June   and   who   has   been   engagei  ni 
transformer   design    for   some  years  with  the   Hornbe.fi 
Transformer    Company,    of    Lafayette,    will    assist   in  n-' 
design  department  and  in  the  electrical  laboratory. 
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E  iCTRIC  ENERGY  FROM  COAL  FOR  IRRIGATION 
FARMING  IN  COLORADO. 


By  C.  II.  WiLLi.x.Ms. 

('OLORADO  is  ordinarily  looked  upon  as  •  a  mining 
<  State  by  those  unacquainted  with  its  real  resources. 
A  few  years  ago  the  mining  industry  was  the  most 
inortant  factor,  but  this  condition  has  been  changed 
ai  agricultural  interests  have  placed  the  mining  industries 
in  he  background.  To-day  the  value  of  the  agricultural 
prlucts  is  many  times  that  of  mining,  not  because  of  the 
tang  off  of  the  mining  industry,  but  because  of  the  rapid 
acincement  made  in  agriculture:  and  still  this  work  is  in 
it^nfancy.  The  States  of  Colorado  and  Wyoming  lie  in  an 
ar,  and  semi-arid  zone,  the  rainfall  being  insufficient  to 
m.ure  the  crops,  and  hence  irrigation  nuist  be  carried  on 
tcyiake  crop-raising  pay. 

WATER  REQUIRED  FOR  CROPS. 

■0  grow  a  crop  and  bring  it  to  maturity,  22  in.  average 

dfth  of  water  seems  to  be  the  minimum  which  will  pro- 

dit  results,  and  this  must  be  supplied  at  such  time  as  the 

girt-ing  plants  require.    Each  crop  requires  water  at  a  time 

pcjliar  to  its  needs.     Winter  and   spring  wheat,  barley, 

o;s  and  other  grains  require  as  a  maximum  12  in.  of  water 

dung  the  months  of  June  and  July,  during  the  period  of 

th  filling  of  the  heads  of  grain.     Potatoes  and  sugar  beets 

r«aire  a  maximum  of  12  in.  during  the  months  of  August 

ai'  September,  during  which  time  these  crops  are  filling 

m't  rapidly  below  the  surface  of  the  ground.     Alfalfa  re- 

qies  a  large  amount  of  water  immediately  following  the 

aing  of  each  crop.     All  of  these  crops  require  irrigation 

alfjther  periods,  but  these  constitute  the  maximum  condi- 

ti^s. 
I 

LOSSES  IN  IRRIGATION  WORK. 

•.  large  amount  of  the  water  run  upon  the  land  is  lost 
tHjugh  seepage  and  evaporation.  The  evaporation  from 
aibpen  reservoir  in  this  territory  varies  from  5  to  8  ft.  of 
v«  ical  depth  per  year,  when  water  is  available  for  evap- 
oi.ion  all  the  time,  and  this  amount  is  much  increased 
w_;re  moisture  is  available  for  evaporation  in  an  open 
fi«l,  because  on  newly  cultiv?ted  land  the  exposed  surface 
irn  which  evaporation  can  take  place  is  very  large  in 
cciparison  to  the  plain  surface  of  a  lake  or  reservoir. 

or  many  reasons  the  efficiency  of  irrigation  work  is 
le,  in  Colorado  than  in  some  older  districts,  particularly 
C;  fomia.  In  California  the  losses  are  reduced  to  as  small 
a  <iint  as  possible.  The  waters  are  largely  carried  in 
cl<cd  pipes  or  conduits,  and  where  open  ditches  are  made 
us  of  these  ditches  have  been  lined  or  puddled  so  that 
seage  is  at  a  minimum.  The  losses  from  evaporation  are 
Ifc  in  California  than  in  the  arid  countries  because  of 
leer  altitude,  lesser  differential  temperature  and  higher 
ba?metrical  pressure.  The  value  of  the  water  in  the  old 
ir^ated  countries  is  more  thoroughly  established  and 
gt.ter  care  is  exercised  in  applying  water  to  the  ground. 

,s  an  example :  Colorado  irrigators  largely  carrv  on 
thf  work  of  irrigation  in  the  day  time  and  under  condi- 
tio; of  brightest  sun  and  heavy  winds.  With  these  con- 
O'l'iis.  double  the  amount  of  water  must  be  supplied  to 
fu  ish  the  actual  water  taken  by  the  plants  as  would  be 
re-ired  if  application  were  made  at  night  time  when  winds 
ar'low  and  when  the  differential  temperature  of  the  water 
an  ground  and  the  overhanging  air  is  least. 

ith  some  crops  irrigation  in  the  heat  of  the  day  is 
ac  ally  injurious  to  the  growth  of  the  plants.  The  water 
^°^ng  in  direct  contact  with  more  delicate  plants  gives 
•h>i  a  shock  from  chilling  and  frequently  retards  their 
^''th.  This  is  not  true,  however,  with  any  of  the  crops 
as  f own  in  northern  Colorado. 

RAINFALL. 

curate  records  of  the  rainfall  kept  by  the  government 
eventeen  years  past  show  that  in  northern  Colorado 


east  of  the  Rocky  Mountains  the  precipitation  varies  in 
localities  from  12.27  i'l-  at  the  Greeley  observation  station, 
which  is  4639  ft.  in  elevation,  to  17.66  in.  in  Larimer 
County  at  an  elevation  of  77,^0  ft. 

The  distribution  of  the  rainfall  throughout  the  year  is 
a  factor  as  important  as  the  amount  which  falls,  and  Nature 
has  provided  so  that  the  rainfall  goes  as  far  as  possible 
to  help  the  plants  in  supplying  60  per  cent  of  all  the  rain- 
fall of  the  year  during  the  growing  period,  which  consists 
of  the  five  months  from  April  30  to  Oct.  i. 

LAND  VALUES. 
If  rainfall  alone  has   been   depended  on,  the  only  value 
which  could  be  attached  to  the  vast  areas  of   fertile  soil 
would   be   the   value   as  a   grazing   range   and   lands   would 
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Fig.   1 — Territory  of  Nortliern   Colorado   Power  Company. 

have  remained  in  value  at  a  price  of  from  one  to  three 
dollars  an  acre,  instead  of  from  $100  to  $500,  as  is  now  the 
case  with  irrigation. 

The  lands  which  lie  above  the  ditch,  or  which  have  no 
rights  for  water  from  a  ditch  or  reservoir,  are  sold  within 
this  territory  at  from  $15  to  $40  per  acre,  anticipating  the 
application  of  water  at  some  future  day.  Under  this  entire 
territory  underflow  water  is  found,  and  the  installation  of 
the  pumping  plants  immediately  increases  the  value  of  the 
lands.  These  values  range  from  $100  to  $500  per  acre,  the 
variation  in  price  being  regulated  by  the  proximity  of  the 
land  to  market  and  to  shipping  point. 

EARLY  IRRIGATION  WATER  RIGHTS. 

The  original  work  of  irrigation  as  carried  on  in  the  arid 
West  consisted,  first,  of  leading  off  a  certain  part  of  the 
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flow  of  streams  and  rivers  by  means  of  opca.  ditches  to 
carry  water  to  the  lands  bordering  on  these  waterways. 
This  was  successful  and  led  to  carrying  the  ditches  farther 
from  the  streams  and  running  branches  from  the  mains  to 
cover  territory  lying  farther  back  and  then  damming  up  the 
streams  to  take  off  greater  volume.  Soon  stream  flows  were 
depleted  during  irrigation  time  and  means  were  taken  to 
conserve  the  run-off  waters  at  the  time  of  greatest  flow, 
when  water  was  not  needed  for  immediate  use. 

Large  reservoirs  were  built  so  that  flood  water  could  be 
stored  up  near  the  source  and  made  available  on  the  lands 
below  months  after  storage,  when  plant  life  needs  the  water 
in  its  growing  period.  As  long  as  water  was  available 
more  land  was  taken  on  to  be  supplied  from  every  ditch, 
and  contracts  were  entered  into  by  the  men  owning  the 
reservoirs  to  furnish  water  sometimes  in  excess  of  capaci- 
ties. 

The  way  that  rights  to  water  were  secured  was,  first,  the 
farmer  took  the  water  and  put  the  same  to  beneficial  use, 
and  "beneficial  use"  is  looked  upon  by  all  the  courts  as  one 
of  the  strongest  points  in  determining  the  relative  rights 
of  two  or  more  contesting  parties.  The  party  who  has 
made  use  of  water  files  with  the  State  authorities  a  claim, 
in  which  he  states  the  amount  of  water  he  intends  to  use, 
the  purpose  for  which  water  will  be  taken,  and  the  means 
■vhereby  diversion  will  be  made.  This  application  makes  a 
record  of  the  filing  and  is  resorted  to  by  courts  when 
several  disputing  claimants  ask  adjudication  of  their  rights. 

The  water  rights  of  farmers  ordinarily  consist  of  a  de- 
cree for  a  certain  amount  of  water  issued  by  the  State  to 
applicants,  and  usually  these  decrees  have  been  passed  on 
and  adjudicated  by  the  courts. 

At  the  early  stage  of  irrigation  work  abundant  waiter 
was  available  and  little  thought  was  given  to  legality  of 
rights  or  certainty  of  supplies.  During  later  years  tracts 
of  land  have  sufifered  from  continued  drought,  either  from 
lack  of  water  in  the  reservoirs  and  ditches  or  from  the 
rulings  of  the  men  who  are  intrusted  with  the  refereeing 
of  the  water  distribution,  and  this  has  oftentimes  resulted 
in  crop  failures,  when  farmers  were  compelled  to  watch 
their  crops  burn  up,  while  water  under  question  was  al- 
lowed to  pass  their  farms  through  streams  or  ditches  to 
territory  further  down. 

The  water  rights  in  all  the  arid  States  are  subjects  of 
continued  and  expensive  strife.  A  man  who  thoroughly 
believes  that  his  water  rights  on  one  day  are  beyond  a  ques- 
tion finds  court  decisions  taking  them  away  from  him  the 
next.  The  matter  of  appropriations  in  the  several  Western 
States  has  been  most  loosely  handled  in  the  early  days, 
and  filings  have  been  made  on  streams  which  cover  many 
times  the  total  flow  recorded,  or  even  probable,  when  the 
drainage  area  is  considered. 

WATER-RIGHT  DECREES  ON  UNDERFLOW. 

As  yet  the  legislators  have  enacted  no  specific  laws  to 
govern  the  decrees  for  underflow,  but  this  is  bound  to  come, 
and  when  it  does  the  plants  already  built  will  have  estab- 
lished prior  rights  of  no  small  value  by  the  beneficial  use 
of  water  so  obtained. 

The  farmers  are  beginning  to  appreciate  the  value  and 
importance  of  making  proper  record  of  the  dates  and  means 
by  which  this  underflow  is  being  put  to  use  upon  their 
lands,  and  now  are  filling  out  the  forms  furnished  by  the 
transmission  company,  and  they  are  filing  the  records  with 
the  State  engineer  and  in  so  doing  are  establishing  rights 
which  will  become  of  much  value  in  the  future. 

Although  the  underflow  and  surface  waters  have  a  com- 
mon origin  in  the  mountains,  they  are  quite  distinct  when 
once  they  leave  their  source.  The  greatest  snowfall  comes 
at  highest  altitudes,  as  the  moisture-laden  winds  in  contact 
with  the  lower  temperatures  precipitate  their  moisture  in 
the  form  of  rain  or  snow.  These  rains  and  snows  are  held 
as  storage  in  the  mountains  in  the  form  of  snow  and  ice, 
and   in  the   reservoirs  constructed    for   impounding  waters 


at  the  time  of  greatest  run  off.  A  certain  portion  of  the 
waters  finds  its  way  to  streams  and  rivers,  and  from  the 
the  water  is  led  to  ditches  and  to  reservoirs  to  facilitatits 
handling  at  the  proper  time. 

EXTENT  OF  UNDERFLOW. 

Another  very  large  amount  of  mountain  water  find:  is 
way  into  a  loose  and  gravelly  stratum  lying  between  1,^0 
sheets  of  strata  impervious  to  water.  This  stratum  exti:; 
out  from  the  mountains  to  the  plains  at  a  fairly  uini 
distance  below  the  surface  of  the  land,  and  the  waters 
tained  are  carried  out  toward  the  Mississippi  Valley,  w  re 
they  appear  upon  the  surface  in  the  form  of  springs. 

In  this  territory  the  average  distance  at  which  this  w"» 
can  be  reached  is  from  20  to  25  ft.  below  the  surface, 
it  is  on  this  tremendous  body  of  water  or  underflow 
the  greatest  developments  in  the  future  will  depend, 
subsurface  water  can  be  considered  as  being  held  bet 
two  monstrous,  tough,  elastic  sheets,  which  stretch  out 
the  foothills  to  the  plains  and  retain  the  water  thus 
tained  unless  the  sheets  are  punctured.  In  digging  • 
it  is  generally  found  that  on  a  stretch  of  land  irregul; 
contour  water  can  be  found  at  lesser  depths  upon  the 
lands  than  in  the  draws  or  valley.  An  explanation  for 
is  apparent.  Originally  the  water  was  held  at  a  uni 
depth  below  the  surface.  When  upheavals  came  the 
turbances  which  made  the  hills  and  valleys  carrie( 
water-bearing  strata  with  them,  but  by  the  action  0 
elements  erosion  gradually  took  place  and  this  in  par 
moved  the  covering  of  the  water  on  the  higher  land; 
deposited  it  below,  which  left  the  distance  from  the  su 
of  the  ground  to  water  much  less  upon  the  hills  than  i 
valleys. 

The  action  of  the  water  in  the  ground  is  similar  tc 
upon  the  surface,  and  a  definite  direction  of  the  flov 
be  determined,  although  the  flow  is  much  less  rapid,  d 
the  obstructions  of  the  soil. 

PREDETERMINING  UNDERFLOW. 

Considerable   work   must   be   done   to   predetermin 
quantity  and  location  of  the  underflow  before  the  : 
work  of  digging  wells  is  undertaken.     One  method  ' 
promises  to  produce  results  is  carried  on  as  follow 
special  apparatus  is  built  for  drilling  small,  deep  hole: 
provision  is  made  for  taking  out  the  core  without  di 
ing  the  relative  positions  of  the  strata  or  the  mat 
which  make  up  the  core.     A  hole  is  drilled  and  tli 
core  taken  out  and  analyzed,   from  which  are  foun 
depth    of   water-bearing   strata    below   the    surface  c 
ground,  the  thickness  and  the  porosity  of  the  strata, 
water  content  of  the  strata  is  then  determined  from 
measurements.  After  these  determinations  have  been 
the  operation  is  repeated  on  a  number  of  holes  put 
upon  a  5-ft.  radius,  the  first  hole  being  taken  as  a  c 
All  of  the  determinations  made  upon  the  first  are  re 
in  the  later  holes  to  check  the  accuracy  of  the  first 
minations. 

At  this  point  in  the  test  a  standard  chemical  solu 
introduced  in  the  first  hole  and  by  means  of  galvano 
measurements  the  rate  of  flow  from  one  hole  to  the 
is  determined,  and  from  these  tests  are  found  not  01 
approximate  rate  of  flow  b:'t  the  direction  of  the 
flow  as  well.     Holes  are  then  put  down  at  such  a  di  -' 
from  the  first  hole  that  an  hour's  time  will  be  corpe'i 
for  the  water  to  flow   from   the  first    hole    to    thi  la*' 
one.      Several   holes   are  drilled  upon   the   radius  c  t' 
larger  circle  and  determinations  checked  upon  each  t 
as  before.    When  the  amount  of  water  present  and  tl  f"- 
at  which  it  passes  through  the  ground  is  found,  ^^':  ^^'^' 
tity  of  water  which  can  be  removed  by  pumping  1  n^' 
within  the  limits  of  a  very  small  amount. 

Where  these  conditions  can  be,  measured  accurat* .  t  ^ 
amount  of  water  that  can  be  secured  can  be  dete.iin« 
with    much    greater    accuracy    than    can    that   of   :  ^'^ 
streams,  because  the  waters    found  below  the  surie  1 
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thiunderflow  are  subject  to  fewer  factors  of  uncertainty, 
sir;  seepage  in  and  out  and  evaporation  in  its  several 
fo  IS  are  factors  which  amount  to  practically  nothing  in 
thtunderfiow. 

!iere  wells  have  been  installed   at   frequent   intervals 


MAIN  POWER  PLANT 

The  main  power  house  is  located  in  Colorado  between 
the  towns  of  Louisville  and  Lafayette,  on  the  Colorado  & 
Southern  Railway,  15  miles  northwest  of  Denver,  and  at 
the  company's  coal  mines,  in  the  center  of  the  northern 


Fig.    2 — Fields    in    Colorado    Agricultural     District. 


an'the  topography  and  geology  are  quite  thoroughly  under- 
stcjl,  the  underflow  can  be  determined  with  precision. 

hen  irrigators  realized  the  limits  of  the  surface  flow 
anvxperienccd  the  losses  from  uncertainties  of  supply,  the 
:i  of  making  use  of  the  vast  storehouse  of  the 
inderneath  their  lands  was  brought  to  them  most 
.  .  ...Ay.  Every  step  of  investigation  pointed  more  clearly 
toie  fact  that  surface  waters  were  limited  in  proportion 
to  he  demands,  and  extensive  use  of  underflow  must  be 
adMed  to  supply  demands  for  irrigation  needs. 

ELECTRIC  PUMPING  OF  UNDERFLOW. 
Italizing  the  situation  on  this  water  question    and  recog- 


lignite  fields,  and  at  a  place  where  a  26,000,000-cu.  ft.  reser- 
voir is  available  for  condensing  water.  Energy  at  13,200 
volts  is  generated  by  Parsons  turbines  running  condensing 
which  receive  their  steam  from  high-pressure  boilers,  fed 
with  automatic  stokers  equipped  with  economizers,  super- 
heaters and  induced  draft,  and  take  their  coal  from  the 
mines  below  the  plant,  consume  it  and  discharge  the  refuse 
mechanically  throughout. 

TRANSMISSION  LINES. 
From  the  power  house  a  main  transmission  line  carrying 
6o-cycle,  three-phase,  44,000-volt  energy  is  built  due  north, 
then  east,  and  a  second  line  extending  east  and  north  con- 


Fig.    3 — Electrically    Driven    Pumping    Stations. 


mac  the  demands  to  come,  the  Northern  Colorado  Power 
'  "-  -"v  was  formed  to  generate  cheap  energy  in  the 
■al  fields  and  to  distribute  this  for  irrigation  pump- 
k  throughout  the  richest  agricultural  part  of  Colo- 
ra»  and  Wyoming,  and  to  supply  the  needs  for  lighting, 
mc.r  and  railway  service  of  the  120,000  people  in  the 
tertory  contiguous  to  the  lines. 


nects  with  the  first-named  line  at  Greeley,  Col.,  forming  a 
closed  loop  of  transmission  line,  inclosing  an  area  of  940 
sq.  miles,  and  from  these  lines  are  branches  running  out  in 
all  directions  carrying  leads  of  13,200,  6600  and  2300  volts. 
The  system  supplies  the  local  towns  with  commercial 
lighting  and  motor  service,  lights  the  streets  and  furnishes 
all  the  intervening  and  surrounding  territory  with  service 


^ 

1 

*■                                       1      1       * 

Fig.   4— Electrically    Dri 

lie  territory  supplied  with  energy  by  this  concern  ex- 
tet3  from  Denver,  Col.,  on  the  south,  to  Cheyenne,  Wyo., 
^•;ie  north,  and  from  the  foothills  of  the  Rocky  Moun- 
^y  on  the  west  to  a  line  some  so  miles  eastward  on  the 


;n    Pumping    Stations. 

from  low-tension  mains,  and  also  supplies  energy  for  urban 
and  interurban  railroads. 

The  Colorado  towns  to  which  the  lines  extend  are 
Boulder,  Louisville,  Lafayette,  Superior,  Longmont,  Niwot, 
Berthoud,    Loveland,    Fort    Collins,    Wellington,    Tinmath, 
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Windsor,  Severance,  Greeley,  Lucerne,  Eaton,  Ault,  Pierce, 
Evans,  LaSalle,  Milliken,  Johnstown,  Piatteville,  Fort  Lup- 
ton,  Brighton,  Henderson,  Traceyville,  Frederick,  Fire- 
stone, Dacona.  Erie  and  Canfield,  all  encircled  in  the  rich- 
est agricultural  district  of  northern  Colorado. 

Substations  and  switching  stations  are  located  about  20 
miles  apart  along  the  high-tension  line,  and  switches  are  so 
arranged  that  any  substation  on  any  section  of  line  between 
the  towns  can  be  cut  out  without  disturbing  the  remaining 
lines  or  interrupting  service.  Wooden-pole  construction  is 
used  throughout  with  forty  poles  to  the  mile;  on  the  poles 
which  carry  the  high-tension  transmission  line  low-voltage 
three-phase  lines  are  carried  from  one  substation  to  the 
ne.xt.  from  which  the  lateral  pumping  leads  crisscross  the 
country  and  furnish  service  to  the  pumping  plants. 
WELLS  FOR  PUMPING  PLANTS. 

The  territory  covered  by  these  lines  is  underlaid  with 
water-bearing  strata.  This  water  can  be  cheaply  raised  by 
pumps  from  wells  and  used  for  irrigation  work. 

There  are  two  means  commonly  employed  in  Colorado 
for  the  building  of  wells  for  irrigation  pumps.  One  con- 
sists in  the  digging  of  a  well  usually  circular  in  form,  but 
preferably  rectangular,  by  excavating  to  the  level  of  the 
water-bearing  strata  and  by  placing  concrete  curbings  upon 
steel  shoes  which,  after  being  weighted  down,  are  lowered 
to  the  proper  level  by  pumping  the  loose  sand  and  gravel 
from  beneath.  The  entire  curbing  is  lowered  in  this  way  a 
sufficient  distance  to  insure  a  free  inflow  of  the  water  to 
the  well. 

Another  means  employed  is  that  of  excavating  to  the 
water-bearing  strata  and  installing  curbing,  after  which 
slotted  casings  are  sunk  down  through  the  water-bearing 
strata  to  insure  a  ready  flow  of  water  to  the  well.  Use  is 
made  of  from  lo-in.  to  12-in.  casings  and  the  number  neces- 
sary ranges  from  four  to  twelve  to  the  well. 

When  a  stratum  of  quicksand  is  encountered  one  casing 
is  placed  inside  another  so  that  no  open  slots  are  presented 
to  the  surface  of  the  shifting  sand,  and  clogging  of  the 
well  is  thus  prevented.  The  circular  wells  are  built  from 
10  ft.  to  20  ft.  across,  and  the  rectangular  ones  4  ft.  to  5  ft. 
in  one  dimension  by  10  ft  .to  20  ft.  across  the  direction  of 
the  underflowing  water. 

A  structural-steel  framework  built  up  of  I-beams,  lat- 
ticed across  for  strength,  carries  a  vertical  shaft  which 
transmits  the  torque  from  a  vertical-type  motor  located  at 
the  top  of  the  well  directly  over  the  pump  or  belted  to  a 
motor  in  a  housing  at  one  side.  The  pump  is  fastened 
securely  to  the  rigid  frame  at  the  bottom  of  the  well  and 
is  submerged  where  a  sufficient  amount  of  water  is  avail- 
able. 

The  placing  of  the  motor  at  one  side  and  belting  to  the 
shaft  posssesses  one  advantage  in  that  the  framework  can 
be  more  readily  withdrawn  and  the  pump  inspected  or  re- 
paired without  the  handling  of  the  motor. 
PUMPING  PLANT  EQUIPMENT. 

The  pumping-plant  equipment  consists  of  a  centrifugal 
pump,  single  or  multiple  stage,  driven  by  a  2300-volt.  three- 
phase,  6o-cycle  induction  motor.  The  discharge  from  the 
pump  is  carried  through  long  and  easy  bends  of  light  steel 
pipe  in  order  to  reduce  the  friction  head  tn  minimum. 

A  standard  type  of  panel,  carrying  a  meter,  fuses  and  no- 
voltage  and  overload  release,  is  used.  A  housing  for  the 
motor  and  controlling  apparatus  is  built  of  concrete  blocks 
with  patent  roof  and  cement  floor,  and  the  consumer  is  en- 
couraged to  go  to  this  expense  to  protect  his  motor  and 
equipment. 

PUMPING  COSTS. 

An  endeavor  has  been  made  to  secure  accurate  figpres 
on  the  cost  and  operation  of  the  average  electrically  driven 
pumping  plant,  and  careful  observations  and  tests  were 
made  on  fifty-seven  of  these  plants  installed  and  operated 
during  the  pumping  season  of  1910. 


In  compiling  data  the  following  information  was  dti - 
mined  for  each  plant : 

The    number    of    acres    under    irrigation    of   each   c 
grown,  such  as  beets,  alfalfa,  potatoes,  truck  or  grain 
source  of  the  supply  of  water,  such  as  well,  ditch,  rcsrr 
or   drainage   sump.     The   total    static   head,   as   mea- 
from  the  surface  of  supply  to   the   discharge  of  the  1 
line   at    the   highest   point.      The    length   and   size   of  | 
line  from  the  pump.     The  type,  make,  size,  rating  and 
ciency  of  pump.    The  make,  size,  speed  and  character! 
of  the  motor  drive.    The  individual  costs  of  motor,  wir 
pump,  transformer,  if  the  same  are  used.    The  cost  of  v  1, 
pipe  line  and  the  trenching.    The  housing  for  the  well  d 
motor  and  the  miscellaneous  costs  attendant.    All  of  tl 
were  figured  up  in  detail  and  the  total  cost  summed  up 
shown  in  total  for  each  plant. 

From  these  figures  it  is  shown  that  under  average  ci 
tions  where  pumping  plants  are  used  to  cover  160- 
tracts  (the  average  now  in  use)  and  lift  the  water  tlirc 
a  25-ft.  head,  the  farmer  makes  an  investment  of  $7.45 
acre  to  install  a  good  efficient  plant,  complete  in  every  ' 
ready  to  furnish  water  to  the  crops. 

OPERATING  COSTS. 

The  actual  cost  of  operation  was  more  difficult  to  a; 
tain,  and  tests  of  water  have  been  made  repeated!) 
plants.  At  first  the  operating  costs  would  vary  widely, 
to  lack  of  proper  installation  and  use  of  pumps  unsuite 
the  work. 

The  average  efficiency  of  a  well-built  motor-driven  p 
including  both  the  motor  and  the  pump,  is  fairly  take 
50  per  cent  on  actual  working  duty.  It  is  an  easy  m 
to  fall  below  this  mark  if  careful  attention  is  not  f 
to  the  selection  of  the  apparatus,  and  a  centrifugal  ( 
operating  under  a  different  head  or  speed  from  thai 
signed  can  .give  most  disappointing  results. 

With  constant  tests  and  changes  fairly  uniform  re 
have  been  obtained,  and  with  a  plant  as  noted,  pun 
from  a  well  covering  160  acres  through  a  25-ft.  lift 
farmers'  cost  will  vary  from  $1.75  to  $2.25  per  acre- 
that  is,  the  expense  per  season  totals  this  amount  to  < 
each  acre  with  water  i  ft.  deep,  and  I  ft.  of  water  i 
amount  used  in  excess  of  the  rainfall  in  this  section 
the  amount  pumped. 

COST  OF  PUMPING  VERSUS.  DITCH  RIGHTS. 

In    comparison    with    these    figures    of    supplying 
through  a  pumping  plant,  it  is  interesting  to  note  the 
age  cost  to  a  user  when  water  is  taken   from  a  dit 
reservoir,  the  usual  method  of  supplying  water. 

Water    rights    in   northern    Colorado   to-day   are 
worth  $60  per  acre  on  the  average,  and  this  is  subjec 
minimum   cost   for   maintenance   of  $1    per  acre  per 
This   applies  to   rights   for   water   taken  directly  froi  ' 
streams,  as  well  as  storage  rights,  whether  individi 
operated  by  communities,  and  this  cost  is  taken  low. 
the  older  water  rights  the  actual  cost  of  the  wate  ' 
probably   average   about   one-quarter   of   the   market  1 
of   the   water   rights   to-day,   and   the   price   is   rapid 
creasing. 

On  the  other  hand,  there  is  an  investment  charge  ol 
per  acre   for   the   pumping  plant  against  $60  per  ac 
ditch   and   water   rights,   and   an   average   of   $2  pel"' 
operating  cost  for  the  pumping  plant  against  $1  f' 
maintenance  cost  on  ditch  and  water  rights. 

SAVING  BY  PUMPING. 

With  the  fixed  charge  of  interest  at  6  per  cent  and  P^' 
elation  at  4  per  cent,  or  10  per  cent  in  all,  and  6  pe  cent 
interest  only  on  the  water-right  investment,  the  ulnate 
cost  to  the  farmer  for  his  water  amounts  to  $2.75  <  '"' 
pumping  plant  per  acre-foot  against  $4.60  with  ditc  and 
water  rights,  with  the  tremendous  advantage  of  beL;  as- 
sured of  water  at  just  the  time  the  water  is  required. 
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ADVANTAGE  OF  PUMPING. 
The  greatest  advantage,  according  to  the  statement  of 
le  farmers  who  use  pumps,  is  that  the  water  is  available  at 
J  times;  that  the  work  of  irrigation  can  be  carried  on  and 
utcr  placed  upon  the  growing  crop  at  just  the  time  and  in 
ie  exact  quantity  which  the  crop  demands.  The  impor- 
lice  of  this  factor  cannot  be  overstated,  and  the  very  fact 
nt  water  can  be  depended  on  when  pumped  has  caused  a 
tge  use  of  motors  for  this  purpose  by  men  who  already 
W  most  excellent  rights  in  water  supply  and  ditches,  but 
yo  have  had  experience  in  being  unable  to  secure  the 
yter  at  the  time  and  in  the  quantity  desired,  and  who 
lj\'e  found  that  failure  to  get  water  as  required  resulted 
ijat  least  a  partial  loss  of  crops. 

I  USE  OF  WATER. 

From  every  ditch  a  large  amount  of  land  is  served,  and 
v^cre  water  is  available  in  the  ditch  it  is  necessary  for 
tise  in  charge  so  to  portion  out  the  water  that  one  con- 
STier  cannot  take  water  from  the  ditch  more  often  than 
cce  in  several  weeks,  between  which  times  it  is  probable 
tit  the  day  will  come  and  go  when  water  would  have 
pved  the  greatest  value  to  his  crop. 

^Vith  pumping,  the  irrigator  is  not  in  any  wav  dependent 
c  the  rulings  of  the  officers  of  the  comp'anv  from  which 
f.has  his  rights,  nor  upon  the  dictates  of  the  State  author- 
if's  who  control  the  distribution  of  the  waters  of  the 
seams.  This  is  conceded  by  everv  man  who  operates  a 
[mping  plant. 

The  investment  for  a  pumping  plant  is  used  for  other 
|l-poses.  .\  large  number  of  pumping  motors  are  so  in- 
^lled  that  these  can  be  removed  and  used  for  other  pur- 
IWes. 

STOCK  FEEDING. 

in  northern  Colorado  tremendous  herds  of  cattle  are  fed 
£■  market  every  fall.  These  animals  are  bought  in  poor 
c»dition  in  the  south  and  from  the  range ;  they  are  shipped 
Ofdriven  in  and  put  in  feeding  yards,  and  given  all  that 
%  can  eat  for  a  period  covering  two  or  three  months' 
tie  and  then  they  are  quickly  rushed  to  market. 

♦fuch  knowledge  has  been  gained  along  the  line  of  scien- 
tK  feeding  in  the  last  few  years,  and  farmers  claim  that 
tlfv  can  realize  an  increase  of  some  30  per  cent  in  chop^ 
pg  and  grinding  the  products  of  their  farms  and  making 
I'd  for  stock  and  feeding  and  marketing  their  products 
ii:he  form  of  beef,  instead  of  produce  on  the  open  market 
abefore.  It  has  been  clearly  shown  that  cattle  fattened  on 
tr;  kind  of  food  are  ready  for  the  market  from  thirty  to 
si!y  days  earlier  than  cattle  which  feed  themselves  from 
sirks.  This  work  requires  the  installation  of  a  motor  vary- 
"  '"  rating  from  15  to  30  hp. 

FEED  GRINDING. 
>iit:n  grains  are  ground  for  feed  the  value  of  the  food 
isjoubled.  and  the  cost  of  grinding  is  small  compared  with 
tf  benefits  derived.  The  cost  of  energ>- used  upon  the  farm 
Estimated  upon  the  basis  of  the  pumping  energv  and  with 
»re  rates  the  cost  per  ton  for  grinding  feed  is :  Corn, 
2'|ents:  barley,  36  cents:  alfalfa,  chopped,  30  cents;  alfalfa 
"I'l.  52  cents. 

1-11  kinds  of  cellulose  matter  are  worked  up  in  this  wav, 
a«  this,  sometimes  enriched  with  just  the  right  amount  of 
sur  (usualy  the  refuse  of  the  factorv),  is  found  to  vield 
m.t  excellent  returns  when  fed  to  cattle  which  have  grazed 
"in  the  range.  The  stock  will  eat  this  food  when  chopped 
'  ted  ir.  troughs,  although  thev  would  trample  under  foot 
/  same  material  in  the  stack  and  sometimes  lo,5e  in  weight, 

r\^K,  t    ^^"^"'  ^'  '''^>'  ^°  "P°"  *'^«  ^°°d  '''"IS"  ground. 
|:  beef  produced  is  not  of  the   highest   grade   and  goes 
"in  the  market  as  "pulp-fed." 

1  ELECTRICITY  ON  THE  FARM, 

''jhe  farmers  find  a  varied  use  for  elcctricitv.     The  dairv 
I'ners    use    electric    drive    on    s 


operate  the  separators  which  extract  the  cream,  to  operate 
the  deep-well  pumps  for  service  at  the  house  and  watering 
of  stock,  which  gives  the  cattle  clean  water  of  a  constant 
temperature  instead  of  from  the  ditch — frozen  in  winter 
and  warm  and  contaminated  in  the  summertime.  The  dairy 
farmer  finds  it  pays  to  put  up  ventilating  fans  in  cow 
barns,  which,  besides  adding  to  the  comfort  of  his  stock  by 
driving  away  (lies,  produce  sanitary  products  from  his 
herd. 

'The  poultry  farmer  uses  incubators  operated  with  elec- 
tricity and  finds  the  constant  temperature  of  great  service 
in  producing  good  results. 

The  pumping  motor  has  displaced  the  traction  engine  for 
use  in  threshing  grains  at  harvest  time,  and  the  uniformity 
of  the  drive  is  readily  appreciated  by  the  farmer  in  secur- 
ing better  yields  per  acre,  in  that  the  screens  can  be  ad- 
justed so  that  loss  of  grain  into  the  straw  stack  is  reduced 
to  almost  nothing  and  fire  hazards  are  entirely  removed. 

On  nearly  every  farm  where  pumping  is  installed  the 
house  and  barns  are  lighted  with  electric  lamps,  a  small  re- 
pair shop  with  a  forge  and  blacksmith's  drill  is  fitted  with 
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electric  drive,  and  motors  are  fitted  with  back  gears  and 
drums  for  hoisting  hay  into  the  barn. 

The  housewife  on  the  farm  is  a  better  prospective  cus- 
tomer for  the  sale  of  small  appliances  than  is  the  average 
city  housewife,  and  buys  the  more  practical  ones,  such  as 
irons,  fans  and  heating  devices. 

An  attempt  is  now  being  made  to  introduce  the  German 
method  of  cable  plowing,  which  can  be  undertaken  with 
only  a  small  additional  expense  when  motors  have  been 
purchased  for  the  other  work. 

ALKALI  LANDS 
In  much  of  the  older  irrigated  lands  it  has  been   found 
that  continued  irrigation  has  raised  the  water  table  so  that 
waters  have  been  brought  up  to  the  surface. 

Where  continued  rapid  evaporation  has  gone  on  the 
waters  percolating  through  the  soil  have  taken  up  large 
quantities  of  salts  which  are  always  present  in  the  soil, 
and  with  evaporation  at  the  surface  the  salts  arc  left  be- 
hind. These  salts  are  very  largely  sodium  sulphate  and 
sodium  carbonate,  and  are  helpful  to  the  growth  of  plants 
when  present  in  normal  quantities.  When  these  become  ex- 
cessive the  effect  is  most  pronounced  and  any  form  of 
plant  life  fails  to  thrive.  In  arid  countries,  where  evapora- 
tion is  excessive,  the  deposit  at  the  surface  is  pronounced 
where  quantities  of  water  percolate  the  soil.  The  lands 
where  this  takes  place  are  considered  salty,  or  are  known 
as  alkaline,  and  serve  no  useful  purpose  when  in  this  con- 
dition. 

The  reclamation  of  these  lands  is  easy  and  the  cost  is 
small.     .\  system  of  drainage  pipes  is  introduced  below  the 
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surface  and  the  soil  is  washed  with  water,  until  the  water 
is  surcharged  with  alkali.  This  water  is  then  carried  to  the 
surface  and  pumped  away.  The  installation  of  the  drain- 
age pipes  below  the  surface  when  the  salting  first  begins 
allows  filtration  to  take  place,  and  then,  by  pumping  to  main- 
tain a  lower  level  of  the  water  table,  it  keeps  the  deposits 
below  the  danger  point,  and  oftentimes  allows  of  the  irriga- 
tion of  large  tracts  of  land  which  lie  above  those  reclaimed. 
The  importance  of  this  work  of  prevention  and  the  work 
of  reclamation  of  the  soil  is  not  thoroughly  appreciated  as 
yet,  although  in  every  irrigated  district  can  be  seen  marked 
evidence  of  this  difficulty  coming  on.  Although  this  work 
of  washing  out  is  just  beginning,  it  is  evident  that  a  tremen- 
dous field  is  being  opened  for  the  use  of  electricity  in  recla- 
mation of  this  kind,  even  when  the  irrigation  work  is  from 
the  ditch  and  reservoir. 

DEVELOPING  MOTOR-SERVICE  BUSINESS  ON  THE  FARM. 

The  introduction  of  the  use  of  electricity  on  the  farm  is 
a  work  of  education.  The  work  of  securing  the  pumping 
business  is  undertaken  first  and  this  is  followed  by  secur- 
ing other  business  after  the  pumping  plant  is  in.  The 
method  of  securing  pumping  business  has  been  as  follows: 
A  personal  canvass  has  been  made  on  territory  covered  by 
the  electric  lines  and  active  solicitation  has  been  carried 
on  for  two  years'  time. 

An  educational  campaign  has  been  carried  on  through  the 
loci!  newspapers  and  periodicals  which  find  their  way  into 
the  hands  of  the  farmers  and  a  series  of  "follow-up  letters" 
is  sent  to  prospective  customers  to  assist  the  solicitation. 
Where  lands  are  found  adaptable  to  pumping,  the  represen- 
tative first  makes  a  survey  of  the  conditions  to  be  met  in 
the  installing  of  a  pumping  plant,  and  an  endeavor  is  made 
to  determine  upon  the  best  location  for  the  well  on  the  land 
to  be  irrigated,  first  cost  of  construction  and  cost  of  de- 
livery of  water  both  being  given  due  consideration.  An 
estimate  is  made  to  show  the  cost  of  installation  to  the 
owner  of  the  land,  including  the  cost  of  well,  pump,  motor, 
pipe,  housing  and  transformers — if  a  motor  designed  for 
less  than  2300  volts  is  used.  An  estimate  is  also  made  of 
cost  of  operation,  including  cost  of  energy,  maintenance 
and  repairs,  and  the  final  figures  in  cost  of  water  per  acre- 
foot  is  given. 

The  prospective  consumer  is  given  the  names  and  ad- 
dresses of  all  pumping  consumers  within  a  reasonable  dis- 
tance from  his  lands,  and  the  detailed  costs  of  each  are 
shown  to  him  so  that  he  can  communicate  with  those  who 
are  already  users  and  verify  the  figures  given  him. 

Frequent  trips  are  made  with  motor  cars,  on  which  a 
group  of  prospective  consumers  are  taken  to  operating 
plants  to  see  them  work  and  to  go  over  questions  of  adapt- 
ability with  the  owners  of  the  plants,  and  also  get  at  first 
hand  comparisons  on  costs  of  pumping  with  electric 
energy,  steam  and  gasoline,  and  it  is  found  that  this  method 
of  promoting  installations  convinces  a  prospective  user 
more  readily  than  any  other. 

When  gasoline  is  found  already  in  use,  small  difficulty  is 
experienced  in  displacing  the  service,  as  the  plants  are 
necessarily  located  at  a  distance  from  supplies  and  expert 
help. 

CONTRACT. 

A  contract  is  entered  into  with  the  owner  of  the  land  for 
a  period  of  either  five  or  ten  years.  The  basis  on  which 
the  pumping  energy  is  sold  is  that  of  a  "readiness  to  serve" 
charge  of  $1  per  horse-power  installed  per  month,  for  the 
irrigation  months  as  specified,  and  usually  covers  the 
months  of  May,  Tune.  July,  August  and  September,  to 
which  is  added  a  consumption  charge  of  3  cents  per  kw- 
hour  as  measured  with  the  2300-volt,  three-phase  meter. 

In  case  the  pumping  plant  requires  the  construction  of 
considerable  pole  line,  provision  is  made  in  the  contract 
to  protect  the  company  by  having  the  minimum  propor- 
tioned to  cover  one-half  the  construction  costs  each  year. 


This  minimum  amount  is  payable  each  year  for  the  five 
year  or  ten-year  period,  as  the  case  may  be. 

It  frequently  occurs  that  a  prospective  consumer  desire: 
a  pumping  plant  installed,  requiring  the  building  of  a  con 
siderable  stretch  of  line,  and  in  each  case  the  agreement  oi 
the  annual  construction  minimum  provides  that  on  secur 
ing  other  pumping  contracts  which  can  be  fed  from  thi 
line  on  which  the  first  consumer  pays  a  minimum,  the  mini 
mum  charge  will  be  reduced  to  the  first  consumer  ani 
charged  to  the  second  one,  in  direct  proportion  to  the  siz 
of  the  plants. 

This  arrangement  has  worked  out  well  for  both  the  farm 
er  and  the  company,  in  that  the  farmer  has  been  able  t 
secure  his  plant,  and  by  his  efforts  has  procured  an  instalia 
tion  on  the  farm  adjoining,  thus  cutting  down  the  minimui 
for  himself  and  securing  added  business  for  the  company. 

In  some  instances  extensions  have  been  made  wherei 
the  consumer  has  advanced  construction  costs,  and  these  i 
turn  are  paid  back  to  him  in  rebates,  taking  a  percentag- 
of  the  bill,  after  he  consumes  a  certain  minimum  amoui 
per  year.  These  amounts  apply  upon  the  line  e.xtensio 
title  to  which  is  vested  in  the  transmission  company  aftc 
a  certain  period  is  covered. 

FLAT  RATES. 

No  contracts  have  been  made  wherein  flat  rates  are  use 
as  these  work  to  the  detriment  of  both  the  owner  of  tl 
land  and  of  the  transmission  company.  The  tenderK 
exists  to  use  more  energy  than  is  needed,  and  this  resu' 
not  only  in  a  low  rate  to  the  company  but  in  a  loss  of  cm 
to  the  irrigator  from  use  of  too  much  water.  The  chemi; 
of  the  sugar  companies  claim  that  where  unlimited  water 
available  the  per  cent  of  saccharine  in  beets  has  been  i 
duced  by  20  per  cent  by  over-irrigation. 

A\\  pumping  contracts  are  so  drawn  that  the  consumi 
agree  to  use  no  energy  at  the  peak-load  hours  whenev 
the  transmission  company  so  demands.  In  starting  up  tl 
class  of  business,  the  company  aimed  to  have  installed  c 
plant  which  operated  satisfactorily  in  the  immediate  vicin 
of  each  town  served.  In  this  it  was  successful  the  fi 
year,  and  the  greatest  care  was  given  every  plant  to 
that  operations  were  successful. 

THE  FARMER  AS  A  CONSUMER. 

The  farmer,  as  a  class,  is  a  consumer  hard  to  reach,  : 
time  is  necessary  for  the  closing  of  each  contract.  Wl 
first  approached,  the  farmer  has  in  mind  that  electric  se 
ice  is  not  suited  for  his  needs,  that  it  has  a  field  in  to\  ■ 
for  lighting  and  in  the  shops  for  motor  service,  but 
never  has  considered  it  as  a  substitute  for  the  anii 
power  he  has  always  used. 

When  once  secured,  the   farmer  makes  a  splendid  c 
tomer.     He  knows  his  wants  and  can  pay  for  his  eqi 
ment.     When  once  he  becomes  a  customer  he  seldom 
connects  his  installation,  and  he  offers  a  splendid  pros]  1 
for   use   of  energy   in  other   lines.     He   depends  upon 
marketing  of  his  crops  to  pay  his  bills,  but  pays  then 
that  time,  and  he  is  able  to  secure  large  credit  when 
quired  from  the  country  banks  in  his  vicinity. 

DESIRABLE  BUSINESS. 

The  business  which  this  pumping  load  brings  on  is  r  -' 
desirable  and  permanent,  and  is  as  certain  as  agricultun ' 
self.  The  desirability  of  the  pumping  load,  when  adde^  ■ 
the  average  load  secured  in  serving  towns  of  small  sizi ' 
best  shown  by  means  of  load  curves,  which  give  the  '' 
conditions  as  they  exist  during  the  winter  period  and  " 
conditions  found  with  the  addition  of  the  summer  pum  '? 
load.  The  power  demands  in  the  winter  time  are  160  *''' 
cent  of  that  of  summer,  but  the  summer  energy  outpi  1' 
equal  to  that  of  the  winter  time,  with  25,000  acres  coved 

Development  work  along  this  line  has  just  begun  anc  '" 
effect  so  far  produced  makes  clear  the  fact  that  a  c(  n- 
tion  will  arise — and  that  within  a  three  years"  period  a  "S 
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jesent  rate  of  change — wherein  the  peak  demands  upon  the 
[int  and  Hnes  will  come  upon  a  summer  afternoon  instead 
(  in  the  winter  evenings.  With  this  condition  the  annual 
hd  factor  will  exceed  any  that  can  be  found  in  public- 
fvice  plants. 

The  towns  within  this  territory  are  all  dependent  on  the 
jricultural  work,  and  each  additional  acre  irrigated  means 
jded  industries  to  the  towns  and  added  requirements  for 
e-Tgy.  The  one  builds  up  the  other  and  each  supplies  the 
rirket  that  the  other  needs. 


i:SISTOR  MATERIAL  WITH  VARIABLE  TEMPERA- 
TURE-RESISTANCE COEFFICIENT. 


By  L.  Kokber. 
■^^ETAL  is  employed  almost  exclusively  to-day  for  clec- 
/l  trie  resistor  material,  use  being  made  of  iron,  plati- 
num, manganin,  nickelin,  kruppin  and  other  alloys. 
;i.se  materials,  save  the  manganin,  which  has  a  very 
sMl  negative  temperature-resistance  coefficient,  have  posi- 
ti-  temperature-resistance  coefficients.  Resistors  with  nega- 
te temperature-resistance  coefficients  and  capable  of  with- 
s;iding  temperatures  up  to  500  deg.  C.  without  alteration 
otheir  character  have  been  unknown  hitherto.  The  dis- 
a,antages  of  the  materials  enumerated  above  when  used 
a  resistor  materials  consist  on  the  one  hand  in  their  re- 
q.ring  much  space  and  on  the  other  hand  in  the  chemical 
a.-ration  they  undergo  in  consequence  of  the  passage  of 
tl  electric  current.  After  being  in  use  for  some  time  the 
n^terial  gets  brittle.  This  feature  is  conspicuous  in  all 
s;tems.  where  electric  resistors  are  used  as  heaters.  From 
a,  the  resistors  nowadays  in  use  for  heating  purposes, 
s^h  as  naked  wire  furnaces,  heating  bodies  with  insulated 
cyductors,  luminous  heating  bodies,  the  metalloceramic 
r<istors  made  by  Parvillie  Brothers  at  Paris  thoroughlv 
d,er.  in  consisting  of  combinations  of  non-conductors  in 
c«ain  proportions  with  conductors.  The  process  used  by 
P,-villie  Brothers  is  about  as  follows:  Xickel  with  quartz 
a .  kaolin,  and  with  fluxes  which  prevent  oxidation  of  the 
nt:al,  is  melted  at  a  high  temperature  and  the  mass  thus 
oained  is  molded  under  hydraulic  pressure  into  slabs  or 
r<s.  The  ends  of  the  rods  are  provided  with  brass  sock- 
el  Heating  bodies  made  of  such  resistors  primarily  ad- 
M  of  rapid  heating   to   high   temperatures,   but   after   a 
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Fig.  1 — Test  Connections. 

■■t  time  the  emission  of  heat  diminishes  in  consequence 

o'ne  resistors  being  internally  melted. 

n-   r^  "^  '^^'0  causes  of  the  short  life  of  this  material 

^•i.ely,  the  employment  of  a  base  metal  and  the  existence 

contacts.     In   fact,  in   consequence   of  the  passage 


of  the  electric  current,  the  nickel  employed  becomes  oxi- 
dized after  a  short  time  and  at  the  points  where  oxidation 
goes  on  most  rapidly  melting  sets  in  and  the  resistors  are 
destroyed.  In  order  to  avoid  the  formation  of  sparks  at 
the  contact  points  the  makers  enrich  the  ends  of  the  re- 
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Fig.  2 — Arrangement  of  Thermometer. 

sistors  with  the  powder  of  nickel.  In  consequence  of  the 
jamming  of  the  resistors  in  metal  clamps  a  high  interme- 
diate resistance  is  created  between  the  clamps  and  the 
resistor  body,  the  resistance  manifesting  itself  by  rise  in 
temperature  locally.  The  enriching  with  a  base  metal — 
nickel — does  not  afford  any  advantage,  because  in  this  case 
also  oxidation  and  melting  through  at  the  contact  points 
take  place. 

A  long  series  of  experiments  has  shown  that  the  main 
conditions  for  the  creation  of  a  resistor  material  able  to 
maintain  a  constant  resistance  at  high  temperatures,  up  to 
600  deg.  C,  are  the  employment  of  a  precious  metal  and  of 
suitable  contacts.  Recently  resistors  have  been  built  with 
variable  temperature-resistance  coefficient  which  contain 
the  precious  metal  silver  as  the  main  conductor  material. 
The  difficulty  to  be  overcome  consisted  in  binding  the 
necessary  quantity  of  this  metal  to  the  oxides  of  the  metals 
to  be  added  in  order  to  give  the  resistor  material  its  desired 
resistance  characteristic. 

For  this  purpose  use  was  made  of  metallic  aluminum  or 
magnesium.  The  process  of  making  the  resistor  material 
is  as  follows:     A  precious  metal,  such  as  silver,  gold  or 
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Fig.  3 — Resistance  of  and   Power  Consumed  by  the   Resistor. 

platinum,  in  powdered  state,  is  mixed  with  a  liquid  silicate, 
for  instance,  potassium  or  sodium  waterglass,  a  manganese 
compound  and  aluminum  being  also  added,  and  the  mass 
thus  obtained  is  calcined  in  a  crucible  at  a  temperature  of 
about   1000  deg.   C.     The  resulting  product  is   freed   from 
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all  unburnt  particles  of  aluminum,  kneaded  with  a  suitable 
cement  into  a  plastic  mass  and  pressed  into  molds. 

A  suitable  composition  of  a  resistor  having  a  negative 
temperature-resistance  coefficient  is  as  follows:  From 
seven  to  eight  parts  of  silver,  from  eight  to  ten  parts  of 
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potassium  or  sodium  waterglass,  four  parts  of  peroxide  of 
manganese  and  one-half  part  of  aluminum. 

A  resistor  having  a  positive  temperature-resistance  co- 
efficient may  to  advantage  be  composed  as  follows:  Ten 
parts  of  silver,  from  one-fifth  to  one-half  part  of  peroxide 
of  manganese,  ten  parts  of  potassium  or  sodium  water- 
glass  and  from  one  to  two  parts  of  aluminum. 

As  already  stated  the  employment  of  precious  metals  is 
a  necessary  condition  by  reason  of  their  little  affinity  for 
oxygen  and  the  necessity  for  high  temperatures  in  the  re- 
sistor. On  the  quantity  of  the  manganese  compound  en- 
tering the  mixture  depends  the  character  of  the  prepared 
resistor.  When  larger  quantities  of  this  compound  are 
employed  the  resistor  shows  a  negative  temperature-re- 
sistance coefficient,  and  when  smaller  quantities  are  em- 
ployed a  positive  coefficient.  This  special  quality  is  pecu- 
liar to  the  compounds  of  manganese.  The  passing  from 
the  positive  to  the  negative  through  the  zero  temperature- 
resistance  coefficient  takes  place  when  about  5  per  cent  of 
the  manganese  compound  is  present.  The  aluminum  or 
magnesium  is  necessary  for  binding  the  requisite  quantity 
of  the  precious  metal,  for  if  it  be  dispensed  with  a  portion 
of  the  silver  employed  would  separate  in  the  metallic  state 
during  the  calcining  process.  Such  a  resistor  would  be 
unfit  for  use,  as  it  contains  too  little  precious  metal  and 
would  therefore  soon  be  melted  by  the  passage  of  the  elec- 
tric current. 

The  reaction  process,  which  is  of  an  exothermic  nature, 
shows  that  aluminum  is  necessary  for  binding  the  silver. 
Moreover,  the  aluminum  converted  into  aluminium  oxide 
by  the  burning  also  constitutes  a  resistor  material.  This 
is  seen  from  the  fact  that  as  the  percentage  of  aluminum 
contained  in  the  resistor  material  increases  the  resistance 
rises. 

It  has  already  been  mentioned  that  faultless  contacts  play 
a  prominent  part  in  the  resistors.  For  this  purpose  the 
contacts  are  made  as  follows:  The  resistor  material  is 
placed  in  a  mold  and  at  the  points  where  the  contacts  are 
to  be  formed  use  is  made  of  material  composed  of  the  main 
resistor  maps  and  a  powder  of  precious  metal.     Into  this 


layer,  richer  in  precious  metal,  the  conductors  of  precin 
metal,  advantageously  made  of  silver  wire,  are  embedded  i 
such  a  manner  that  the  end  of  the  silver  wire  project ' 
into  the  mass  is  wholly  surrounded  by  the  layer  richeri 
precious  metal.     Subsequently,  the  contact  mass  richern 
precious   metal   is   covered   with   the   resistor  mass,  be» 
completely  inclosed  thereby.     By  using  precious  metals  x 
the  outer  layer  and  the  conductor  oxidation  and  heat| 
at  this  point,  which  would  cause  deformation,  are  avoj. 
and  by  embedding  the  contacts,   instead  of  jamming 
soldering  them,   alterations   of   the   teniperature-resisi . 
coefficient  are  prevented. 

It  has  been  ascertained  by  experiments  that  when  a  - 
sistor  body  with  a  negative  temperature-resistance 
efficient,  the  contacts  of  which  were  formed  by  solder 
and  subsequent  galvanizing,  was  heated  from  20  dej;, 
to  300  deg.  C.  its  resistance  increased  from  2.65  ohni' 
jj.y  ohms,  thus  indicating  a  positive  temperature-resist:; 
coefficient.  This  result  shows  the  importance  of  the  11 
ner  of  forming  the  contacts. 

The  chemical  nature  of  the  product  obtained  by 
burning  process  is  such  that  it  may  be  termed  a  kim 
metal  glass.  Contrary  to  other  processes  no  melting  t; 
place  during  the  chemical  reaction.  The  mass,  consis 
of  silver,  a  liquid  silicate  and  aluminum,  reacts  at  al 
1000  deg.  C.  in  the  crucible,  and  after  cooling  it  becc 
a  light-brown,  grossly  granulous  power. 

The  resistors  with  variable  temperature-resistance 
efficient  serve  mainly  for  replacing  the  wire  resistors  nc 
days  used  in  motor  controllers  and  for  heating  purp( 
By  reason  of  their  compactness  and  convenience  they 
well  suited  for  electrical  purposes.  For  example,  a  res 
100  mm  in  length  and  having  a  square  cross-sectioi 
from  9  sq.  mm  to  16  sq.  mm  carries  2  amp.  They 
easily  be  replaced  and  they  excel  wire  resistors  in  \ 
standing  concussions. 

THERMOELECTRIC  CHARACTERISTICS. 

A  trial  resistor  with  a  positive  temperature-resistanci 
efficient  having  the  dimensions  of  100  mm,  6  mm  and  6 
and  made  of  the  material  referred  to  above,  was  testi 
determine  its  behavior  on  the  passage  of  currents,    lie 
resistance  of  this  experimental  body  in  the  cold  state  as 
8.4  ohms.     The  temperature  of  the  room,  as  indicate  ^ 
a  thermometer,  was  11. 4  deg.  C.     The  trials  were  ca 


Fig.    5 — Variation    of    Resistance    and    Temper 


vlth   Crent 


through  with  the  aid  of  alternating  current,  the  e^tric 
connections  of  the  installations  being  made  accord  ?  W 
the  diagram  of  Fig.  i.  From  the  simultaneous  readi  s  of 
current  and  voltage  the  resistance  of  the  resistor. 'ody, 
heated  by  the  current,  was  calculated.     The  powe  con- 
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sned  was  ascertained  by  means  of  a  precision  wattmeter 
ierposed  into  the  circuit.  The  temperature  on  the  sur- 
f:e  of  the  resistor  was  observed  by  means  of  a  nitrogen 
tjrmometer  capable  of  indicating  up  to  400  deg.  C.  For 
t  purpose  of  obtaining  the  most  exact  possible  readings 
t'  trial  resistor  was  inclosed  in  an  eternite  body  provided 
wh  a  cover  and  the  thermometer  could  be  lowered  into 
tf  cover  until  the  mercury  bulb  was  placed  just  above  the 
r  i.-tor.  as  shown  in  Fig.  2.     In  Fig.  3  the  resistance  of 


Fig.    6— Variation    of    Resistance    with    Temperature. 

ar  the  power  consumed  by  the  resistor  are  shown  as 
furtions  of  the  strength  of  current.  Fig.  4  shows  the 
dtndence  of  the  strength  of  current,  the  power  consumed 
ar  the  necessary  time  in  minutes  on  the  temperature 
re, hed  by  the  trial  resistor.  Up  to  a  temperature  of  320 
de  C.  the  resistance  increased  quite  gradually.  The  char- 
acjristic  features  of  a  resistor  of  negative  temperature- 
re  stance  coefficient  are  indicated  in  Figs.  5  and  6.  At  a 
rif  of  temperature  from  o  deg.  C.  to  260  deg.  C.  the  re- 
sis^nce  decreased  from  150  to  20  ohms. 


T1-:  CALCULATION   OF  WIRE    SIZES  FOR  COILS. 

By  G.  E.  Maksh. 

Ithe  construction  of  apparatus  involving  ordinary  wire- 
wound  coils  it  is  generally  desirable  to  be  able  to  ascer- 
tain by  calculation,  rather  than  by  any  experimental 
cu»nd-try  method,  the  size  of  wire  that  will  enable  the 
w'hng  to  fulfil  certain  prescribed  conditions.  It  may  be 
tn;  the  depth  of  the  winding  area  is  limited,  or,  at  the 
mc .  must  not  exceed  a  fixed  value,  or  that  the  winding 
spie  dimensions  are  stated  and  that  the  coil  is  to  produce 
a  aximum  field  strength  with  a  given  resistance  or  a 
sp<n(.-d  heat  production,  or  both. 

■■  the  first  of  several  possible  cases,  suppose  that  it  is 
Oeed  to  ascertain  the  size  of  wire  that  will  give  to  a 
S0l,,M,d  of  specified  length,  in.side  radius  and  resistance  the 
gntest  field  strength   at  the  center  of  the  core  of  the 

'"ng.  It  IS  hardly  necessary  to  remark  that  the  wind- 
'i§liat  IS  the  best  for  one  current  is  the  best  for  any. other, 
Ming  the  heating  effect,  as  the  efficacy  of  the  winding 
•ro    the  standpoint  of  magnetic   field  production  is  only 

{.ident  on  the  size,  length  and  manner  of  winding  of 
ineonductor. 

•e  symbols   used   have    the    following    meanings:     R, 

coi  I'h    1      ""^'^  strength  in  gausses  at  the  center  of  the 

rad  '  f      -f"^"^  °^  ^^^  ^^^^  '"  centimeters;  r,  the  inside 

^^  s  ot  coil;  r„,  the  mean  radius;  /,  the  number  of  lavers 

tterl'^^J  ■*'  specific  resistance  of  the  wire  used,  ohms 

^^rentimeter  cube;  p,tht  resistance  per  centimeter  length 

re    d,  the  diameter  of  insulated  wire;  rf„  the  diameter 

t  bare  wire;  fe.=  d/d„  the  ratio  of  the  insulated  to 

are  wire;  k  =  R/^sk,\    All  linear  dimensions  are  ex- 


pressed in  centimeters.  No  bedding  of  the  wire  in  wind- 
ing is  assumed.  This  characteristic  of  circular-sectioned 
conductors  is  in  the  ordinary  case  of  no  importance  even 
though  its  action  is  favorable  rather  than  otherwise. 

In  the  case  of  a  cylindrical  solenoid  of  circular  section 
the  strength  of  the  magnetic  field  at  the  center  of  the  core 
is  given  by 

*  =  47rn,-4_ioy/'-f4r„'  (i) 

and  the  values  obtained  by  the  use  of  this  formula  are,  in 
general,  sufficiently  close  for  all  constructional  needs,  the 
accuracy,  in  any  case,  increasing  as  the  ratio  of  the  length 
to  the  mean  radius  of  the  coil  becomes  large. 

A  little  inspection  will  show  that  the  following  relations 
may  be  written.  The  mean  radius,  the  length  of  the  mean 
turn,  the  number  of  turns  per  layer,  the  total  number  of 
turns  and  the  total  length  of  wire  in  the  coil  are  given 
respectively  by  (r  +  M/z),  2  7rr„,  l/d,  tl/d  and 
2-^lt{r/d-[-t/2). 

The  resistance  of  the  winding  is  2  T/)//(r-/rf -f //a),  and 
from  this  the  number  of  layers  is  easily  found  to  be 

In  order  that  the  significance  of  the  double  sign  before 
the  radical  may  be  seen,  consider  equation  (2)  in  words. 
This  expression  enables  the  number  of  layers  of  wire  of 
diameter  d  and  occupying  a  winding  space  of  mean  radius 
r,,,  and  length  /.  and  with  a  total  resistance  R.  tn  be  calcu- 
lated. The  value  of  r^  is  greater  than  r  if  the  latter  be  the 
inside  radius,  as  is  supposed  here,  and  the  corresponding 
value  of  /  is  given  by  using  the  plus  sign  before  the  radi- 
cal. The  use  of  the  minus  sign,  on  the  other  hand,  refers 
to  the  case  when  r^  is  less  than  r  (r  becoming  the  outside 
radius)  and  the  wire  is  wound  inwardly  with  decreasing 
radius  and  consequent  reduction  of  diameter  of  core.  This 
case  is  of  no  particular  importance  here. 

The  resistance  per  centimeter  of  wire  is  expressible  as 
4s/ird'  or  4  sky 4  d'.  Introducing  the  values  of  p  and  k 
into  equation  (2)  there  is  obtained 


t  = 


r" 


+v^+ 


kd~-. 


(3) 


Equation  (i)  may  now  be  written  in  the  form 

^  =  at-^d^/b  +  cdt  +  d't\  (4) 

where  0  =  4  T///10,  6  =  f  4-  4  r",  anrf  r  =  4  r. 

The  introduction  of  the  value  of  /,  the  number  of  layers, 
from  equation  (3)  into  equation  (4)  and  the  solution  of 
the  resulting  one  for  a  maximum,  d  being  the  independent 
variable,  results  in  the  very  interesting  and  simple  expres- 
sion: 

''=V/V*.  (5) 

The  value  of  the  diameter  of  the  wire  as  given  by  the 
last  equation  is  only  approximate,  and  the  degree  of  ap- 
proximation is  dependent  on  the  values  of  the  constants 
involved.  In  some  cases  the  value  is  given  more  precisely 
than  can  be  actually  realized  on,  owing  to  the  differences 
between  consecutive  wire-gage  sizes.  In  others  the  best 
size  of  wire  can  be  easily  ascertained  by  a  trial  calculation 
or  two,  iising  the  value  as  given  by  equation  (5)  as  a  guide 
in  selecting  a  size  once  or  twice  removed  from  the  one  in 
hand.  The  simple  form  of  the  last  expression  is  surprising 
in  view  of  the  complexity  of  the  operation  of  reducing  it, 
as  any  one  with  a  fondness  for  lengthy  calculus  reductions 
can  ascertain  to  his  own  satisfaction. 

In  order  that  the  full  significance  of  the  last  expression 
may  be  seen,  let  the  problem  be  restated:  If  a  cylindrical 
winding  area  of  inside  radius  r.  length  /,  is  to  be  wound  to 
a  resistance  R  with  wire  of  conductivity  />,  insulation  thick- 
ness (rf  — rf,)/2,  and  to  provide  a  field  of  maximum 
strength,  then  the  wire  of  insulated  diameter  d,  as  given  by 
equation  (5),  satisfies  the  conditions.  A  little  examination 
of  the  values  of  the  field  strengths  corresponding  to  re- 
spective values  of  arbitrarily  chosen  wire  diameters  will 
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reveal  in  any  particular  instance  how  much  the  magnetic 
intensity  will  be  reduced  by  the  use  of  a  wire  more  or  less 
different  from  the  best  size.  As  several  factors  enter  the 
problem,  it  is  inipos.sible  to  say  whether  the  maximum  field 
strength  will  be  one  of  sharply  defined  character  or  not, 
and  an  examination  will  be  advisable  before  using  a  wire 
several  sizes  removed  from  the  calculated  value  as  the  re- 
duction in  field  strength  may  be  too  considerable  to  be 
sacrificed. 

If  equation  (5)  be  rewritten  in  the  form 
d  =  ^scT^/d'R, 
it  is  seen  that  the  better  the  conductivity,  the  thinner  the 
insulation  of  the  wire,  or  both,  the  smaller  is  the  wire 
size  satisfying  the  conditions,  which  is  in  accordance  with 
our  knowledge  of  the  case.  Other  things  remaining  the 
same,  the  diameter  of  the  wire  is  halved  by  a  sixteen-fold 
increase  in  the  specified  resistance  and  the  diameter  of  the 
wire  is  increased  68  per  cent  when  the  length  of  the  coil 
is  doubled. 

In  the  precise  determination  of  any  wire  size  it  bect)nies 
necessary  to  use  in  the  initial  calculation  an  approximate 
value  for  the  thickness  of  the  insulation  as  that  quantity 
is  itself  a  variable  and  not  known  until  the  wire  size  is 
ascertained  more  or  less  closely.  Accordingly  two  or  more 
applications  of  the  equation  are  generally  necessary  in 
crder  to  determine  the  most  nearly  correct  value  of  the 
wire  diameter,  using  in  the  first  calculation  a  value  for  the 
insulation  selected  by  estimation  alone  and  then  correcting 
this  from  the  resulting  value  of  d.  That  a  table  of  thick- 
nesses of  insulation  of  the  kind  of  wire  to  be  used  is  re- 
quired hardly  need  be  stated. 

Coming  now  to  the  case  in  which  the  length,  inside  and 
outside  radii  of  the  winding  space  are  specified,  tliere  are 
the  relations 

/  =  2(r„  — r)/rf,   n  =  2!(r,n  —  r)/d\ 
The  field  intensity  is  given  by 

*  =  Pi/d', 
where  P  is  the  expression 

8  T/  (  r„,  —  r)  /  ( 10  (f  V  "/=  -f  4  r„r) . 
The  resistance  is 

16 lsr„k^'  (r„~r)/d',  or  k.'/d*.  say. 
The  equation  R  =  k'/d*  enables  the  wire  size  for  coils  of 
fixed  dimensions  and  given  resistance  to  be  found  at  once. 


has   the   same    meaning   as   before.      The   use  of  this  lai 
named  resistance  enables  the  corresponding  conditions 
be  introduced  into  the  problem. 


As  I  =         —     where  e  and 
R  +  re 


are  respectively  the  emf 


and  the  resistance  of  the  circuit  not  included  in  the  coil, 
there  is  obtained  at  once 

*  =  Pe/(R  +  re)d'.  (6) 

Proceedmg  in  the  usual  manner  and  ignoring  the  thickness 
of  the  insulation,  it  can  be  shown  that  the  field  is  a  maxi- 
mum when  R  equals  r,. :  that  is,  when  the  coil  resistance 
equals  that  of  the  rest  of  the  circuit,  a  relation  that  is  well 
known.  The  value  of  the  wire  size  in  this  case  is  given  by 
d,  =  V  i6Lrm  {rm^r)/Ve^  (7) 

-And  in  those  cases  in  which  the  insulation  thickness  is  not 
negligible  the  maximum  field  strength  of  a  coil  of  given 
winding  space  is  secured  by  making  its  resistance  R  bear 
the  same  relation  to  the  rest  of  the  circuit  r  as  the  diameter 
of  the  bare  wire  rf.  bears  to  the  insulated  diameter  d.  This 
fixes  R  and  the  size  of  wire  is  clearly  given  by 
«  =  y/YekJJsrn  (r„  —  r)/R. 

When  the  value  of  the  wire  size  is  found,  the  number 
of  turns,  layers,  length  of  wire,  field  strength,  etc.,  can 
be  readily  calculated. 

If  the  PR  loss  and  the  current  are  specified,  then  R 
is  known  from  the  relation  R  =  w/i",  where  w  is  the  power 
consumed  in  heating  the  coil.  This  value  of  the  resistance 
can  be  used  and  the  corresponding  condition  of  a  given 
heat  production  introduced. 

If  the  PR  loss  and  the  drop  over  the  coil  are  given,  the 
value  of  the  resistance  is  h'/w,  where  h  is  the  drop  and  w 


A     SERIES-PARALLEL    TRANSFORMER    SWITCI 
BOARD. 


By  Louis  Derr. 

For    work    with    the    electric    furnace,    especially   in 
search,  it  is  necessary  to  have  at  command  large  currci 
with  a  wide  range  of  voltage  at  the  furnace.     If  the 
ply   voltage   is   fixed,   bulky    and    wasteful    resistors 
necessary   or   for  the   alternating  current   a  scarcely  U 
cumbersome  reactance  coil,  and  it  is  very  desirable  to  ha: 
a  supply  whose  emf  can  be  varied  at  pleasure.     For  wcj; 
requiring  heat  alone  apart  from  electrolysis  the  alternate 
current    has    many    advantages,    and    the    readers   of   t. 
journal  may  be  interested  in  a  description  of  the  method 
which   it  is  utilized  in   the   electrochemical   laboratorv 
the  Massachusetts  Institute  of  Technology.     As  the  ui 
are  alike  except  in  size,  a  description  of  one  will  serve 
typical. 

Power  at  2300  volts  is  led  to  the  primary  of  a  66 
Pittsburgh  transformer,  which  differs  from  the  usual  t 
in    having    twenty-two    independent    secondary   coils,  elh 
capable  of  giving  300  amp  at  10  volts.     Each  coil  teil- 


Fig.    1 — Arrangement   of   Switches. 

nal  is  connected  to  the  blade  of  a  single-pole,  double-tl 
switch,  as  indicated  in  Fig.  I,  where  terminals  of  the 
polarity  are  marked  with  corresponding  signs.  The 
hand  studs  are  connected  to  two  busbars,  as  shown  b 
dotted  lines,  and  the  right-hand  ones  are  linked  in  ' 
also  as  indicated.  From  the  illustration  it  is  clear  tl 
all  the  switches  are  thrown  to  the  left  the  three  coils 
nected  to  the  switches  will  be  thrown  in  parallel  01 
busbars.  If  the  first  and  last  switches  are  thrown  t 
left  and  the   rest  to  the  right,  the  three  coils  will 

PERMISSIBLE  OUTPUTS. 


Volts. 

Amperes. 

Kilovolt-Amp< 

10 

6,600 

66 

20 

3.300 

1                        66 

.M 

2,100 

40 

1  ,  500 

60 

SO 

1,200 

60 

500 

54 

70 

900 

63 

80  to  110 

600 

48  to  66 

120  to  220 

300 

36  to  66 

series  on  the  busbars,  and  this  arrangement  may  obvusly 
be  extended  to  include  any  number  of  switches. 

On  the  actual  board  alternate  studs  are  made  longe  :han 
the  others,  and  one  of  the  busbars  is  bolted  directl.\  ipon 
the  long  studs  while  the  other  is  connected  by  short,  ff^^^' 
pieces  to  the  short  studs.  This  gives  the  simple  coi  ruc- 
tion shown  in  Fig.  2.  which  is  a  view  of  the  back  t"^ 
board  before  connection  with  the  transformer.    The  ir'.^' 
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lir  switches  are  mounted  in  double  column  for  conven- 
i  ce  in  handling  and  economy  of  copper,  and  this  arrange- 
rnt  has  the  incidental  advantage  of  allowing  the  halves 
tbe  used  separately  if  desiretl  and  at  different  voltages  as 
vll,  as  niav  be  convenient. 


-  '1 

-.  '^ 
-  *i 

- 


Fig.   2 — Rear   of   Switchboard 


Fig.     3— Front 


n  this  way  any  emf  up  to  220  volts  can  be  obtained  in 
I'volt  steps  by  throwing  in  the  needed  number  of  coils, 
b'  the.  advantage  of  the  arrangement  does  not  stop  here. 
If  connections  shown  in  Fig.  i  will  give  300  amp  at  30 
V'ts  since  three  coil?  are  in  series  on  the  busbars.     If  more 


than  300  amp  is  needed  it  is  merely  necessary  to  treat  the 
next  group  of  three  coils  in  precisely  the  same  way,  thus 
putting  it  in  parallel  with  the  first  group.  Other  groups 
may  be  added  in  like  manner,  so  that  w-ith  this  transformer 
seven  groups  of  three  coils  each  can  be  used,  giving  2100 
amp  at  30  volts.  Other  combinations 
are,  of  course,  possible.  Fig.  3  is  a 
view  of  the  face  of  the  board  with  the 
switches  set  for  eleven  groups  in 
parallel,  each  having  two  coils  in 
series  and  thus  giving  3300  amp  at 
20  volts. 

With  any  such  series-parallel  ar- 
rangement it  is  not  always  possible  to 
utilize  the  full  output  of  the  trans- 
former, but  for  most  cases  nearly  all 
of  it  is  available,  as  the  table  printed 
on  the  preceding  page  shows. 

With  this  wide  range  of  emf,  cover- 
ing practically  all  of  the  work  of  the 
laboratory,  the  question  of  ballast  re- 
sistors is  a  simple  one.  In  most  cases 
a  few  strips  of  sheet  iron  or  2  ft.  or 
3  ft.  of  thick  iron  rod  suffice,  held  in 
screw  clamps  and  supported  on  two 
firebricks  to  give  free  circulation  of 
air.  Since  the  terminal  emf  is  con- 
trollable, the  power  spent  in  the  bal- 
last resistors  is  small  and  it  has  not 
been  found  necessary  to  adopt  the 
more  troubesome  iron  pipe  carrying  a  stream  of  water. 
For  the  not  unusual  requirement  of  an  emf  which  must  rise 
or  fall  rapidly  it  has  been  found  by  trial  that  the  switch  com- 
binations can  be  changed  to  follow  the  furnace  variations 
with  all  necessary  speed. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


A  REMINDER  TO  NEW  TENANTS. 


jeveral  central-station  companies  have  printed  post  cards 
o^tags  which  their  representatives,  when  temporarily  re- 
nting meters  from  vacated  houses,  hang  to  the  chandeliers 
owlace  in  a  prominent  location  to  inform  future  new  ten- 
ai^  that  the  house  is  wired. 

ii  Kansas  City  the  new  tenant  moving  into  a  house  wired 
fcservice  finds  an  envelope  on  which  is  printed,  "Notice: 
Ha'  to  Turn  on  Electric  Light."  Suspecting  that  the 
f>*ier  or  former  occupant  has  left  a  reminder  (the  en- 
veipe  bears  no  trace  of  the  electric  company's  name),  the 
pnpective  customer  finds  inside  a  card  beginning  'Don't 
st  in  the  dark.  Call  50  Main  and  arrange  to  have  the 
eltric  service  connected  immediately."  Below  is  a  post- 
cal  form  addressed  to  the  company,  which  can  be  filled  out 
ai:  mailed  without  delav  if  desired. 


A:OMMERCIAL-VEHICLE    GARAGE   FOR   KANSAS 
CITY. 


o  meet  the  need  for  a  commercial-vehicle  garage  for 
el  trie-truck  users  in  Kansas  City,  Mo.,  several  officials  of 
th  Kansas  City  Electric  Light  Coinpany  have  organized 
thj Electric  Truck  Company,  which  is  closely  allied  to  the 
1»,1  central-station  interests.  The  members  of  the  garage 
coloration  are  Messrs.  John  M.  Egan,  Louis  H.  Egan  and 
)■(..  Harder,  presideiit.  general  manager  and  secretary,  re- 
spitively,  of  the  electric-light  company.  Mr.  L.  E. 
M;shall,  formerlv  with  the  Commonwealth   Edison   Cum- 


p.-my.  Chicago,  is  manager  of  the  truck  company,  which 
will  do  a  general  sales  and  garage  business  at  its  garage, 
Thirteenth  and  Charlotte  Streets. 

In  spite  of  the  general  hilly  contour  of  Kansas  City,  about 
350  electric  pleasure  cars  are  already  in  use  there.  .A.u  off- 
peak  rate  of  5  cents  per  kw-hour  is  granted  for  private 
garage  users,  the  average  income  per  car  being  .$6.50  to  $7 
a  month. 


SOME  ECONOMICS  OF  ELECTRIC  COOKING. 

A  cheaper  grade  of  coffee  can  be  so  prcjiared  in  an  elec- 
tric percolator  as  to  be  really  quite  superior  to  the  more 
expensive  coffees  made  ready  in  the  usual  wav.  Mrs.  W.  E. 
Sweezey,  wife  of  the  manager  of  the  Junction  City  (Kan.) 
Electric  Light  Company,  in  telling  of  her  own  experience 
with  electric  cooking  in  a  paper  read  before  the  Kansas 
State  electrical  convention,  Sept.  21,  declares  that  she  finds 
30-cent  percolator  coffee  all  that  can  be  desired  and  has 
given  up  the  use  of  the  40-cent  grade,  thus  saving  the  dif- 
ference between  $15.60  and  $11.70.  or  $3.90,  a  vear  in  her 
coffee  bills. 

Recently  Mrs.  Sweezey  determined  to  make  a  test  of  the 
energy  consumed  by  her  electric  cooking  range  in  preparing 
a  day's  provender.  The  range  used  was  of  the  General 
Electric  type  retailing  at  $75.  On  the  day  in  question,  after 
a  breakfast  of  bacon  and  eggs,  toast  and  coffee,  a  dinner  of 
fried  chicken  with  gravy,  hot  biscuits,  baked  sweet  potatoes, 
mashed  potatoes,  peach  pie  and  coflFee,  and  a  warmed-over 
supper,  the  total  consumption  .shown  by  the  meter  was  but 
3   kw-hours.     The   Sweezey   home   is   a   completely   motor- 
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equipped  liouseliold  and  Mrs.  Sweezey's  example  is  rapidly 
educating  her  townswomen  to  the  conveniences  and  com- 
forts of  electrical  service. 


A  CUT-RATE  HOUSE-WIRING  CAMPAIGN  AT 
JOPLIN,  MO. 


Taking  a  step  beyond  the  usual  "vviring-at-cost"  offer, 
the  Empire  District  Electric  Company,  operating  in  Joplin, 
Webb  City,  Mo.,  and  Galena,  Kan.,  stands  ready  to  wire 
old  houses  at  a  price  about  35  per  cent  below  the  usual  local 
cost  of  such  work. 

Thus,  for  $17.75  t'le  company  will  furnish  and  install, 
complete,  wiring,  fixtures  and  tungsten  lamps  for  a  house  of 
five  rooms  as  follows :  Living-room,  one  two-lamp  fixture ; 
dining-room,  one  two-lamp  fixture ;  bedroom,  kitchen,  bath- 
room and  porch,  one  lamp  each.  The  price,  $17.75,  may  be 
paid  $2.75  down,  followed  by  twelve  monthly  payments  of 
$1.25  each.  The  company's  rates  for  residence  service  are 
8  cents  per  kw-hour  for  the  first  25  kw-hours  and  5  cents 
thereafter. 

The  present  house-wiring  campaign  began  June  I  and  was 
planned  to  close  Oct.  I.  Out  of  the  total  population  affected 
by  the  offer,  35,000  people,  an  average  of  seventy-five  old 
houses  per  month  have  been  contracted  for  wiring.  For  the 
final  month  of  September  it  is  expected  that  this  number 
will  be  doubled.  With  each  house  wired  an  electric  iron  has 
been  placed  for  thirty  days'  free  trial,  most  of  these  iron  in- 
stallations becoming  bona  fide  purchases  at  the  expiration 
of  the  month.  A  number  of  electric  toasters  have  also  been 
installed.  The  fixtures  furnished  with  the  $17.75  wiring 
offer  are  of  simple  but  good  design  and  the  customer  is 
furnished  with  40-watt  or  6o-watt  lamps,  as  he  chooses, 
but  may  have  larger  lamps  by  paying  a  small  excess.  None 
of  the  tungsten  lamps  are,  of  course,  exchangeable  after 
the  first  filling. 

The  house-wiring  campaign  in  the  towns  of  the  Empire 
District,  which  is  a  famous  lead  and  zinc-mining  country. 
has  been  carried  on  under  the  direction  of  Mr.  J.  E.  Harsh, 
contract  agent  for  the  Empire  District  Electric  Company. 


AN  EFFECTIVE  METER  EXHIBIT. 


The  mounting  of  a  meter  with  a  glass  case  and  adjacent 
switches  connected  with  various  sizes  of  incandescent  lamps 
at  a  conspicuous  point  in  a  central-station  office  for  the  in- 
.struction  of  the  public  in  the  operation  and  reading  of  dials 
is  a  common  practice  which  has  accomplished  much  good. 
When  such  an  exhibit  is  located  near  the  receiving  window, 
where  the  public  pays  the  periodical  lighting  bills,  there  is 
no  question  that  it  often  does  a  great  deal  toward  elimi- 
nating the  inherent  hostility  of  the  public  toward  the  meter 
as  a  complicated  registering  device.  An  interesting  modi- 
fication of  the  foregoing  plan  is  in  use  in  the  Salt  Lake 
City  office  of  the  Utah  Light  &  Railway  Company.  In 
place  of  the  usual  single  meter  the  company  has  installed 
two  outfits,  each  consisting  of  a  glass-incased  watt-hour 
recorder  connected  with  an  incandescent  lamp  of  32-cp 
rating.  One  of  the  lamps  is  an  ordinary  carbon  bulb  and 
the  other  is  a  tungsten  unit.  The  company  is  making  a 
continuous  demonstration  of  the  relative  economy  of  the 
two  types  of  lamps,  having  started  the  two  metered  circuits 
in  service  with  the  dials  at  zero  on  July  21.  The  lamps  are 
burned  continuously  and  each  day  an  employee  of  the  com- 
mercial department  reads  the  two  meters  and  files  the  cor- 
responding bill  at  the  company's  regular  rates  on  the  bul- 
letin board  above  the  lamps,  calling  attention  in  a  printed 
notice  to  the  fact  that  the  amount  of  light  g'ven  out  is 
the  same,  while  the  energy  consumption  of  the  carbon  lamp 


is  approximately  three  times  that  of  the  tungsten.  Thus,  on 
Sept.  II  the  carbon  lamp  had  consumed  141  kw-hours,  at  a 
cost  of  $15.51.  and  the  tungsten  unit  had  consumed  only 
51  kw-hours,  at  a  cost  of  $5.61,  the  rate  being  11  cents  per 
kw-hour.     The   relative   speed  of   the   two   meters  and  the 


Double-Meter    Exhibit. 

posting  of  the  bills  each  day  have  aroused  considerab 
interest  on  the  part  of  persons  visiting  the  office,  and  tl 
demonstration  has  done  not  a  little  to  allay  the  dislike  1 
meters  which  so  often  is  manifested  by  consumers  who  fa 
to  realize  the  precision  with  which  registration  occurs. 


ARGUMENTS  FOR  CURB  LIGHTING. 


To  point  out  the  advantages  to  merchants  of  individu 
curb-lighting  installations  the  Commonwealth  Edison  Coi' 
pany,  of  Chicago,  has  issued  a  pamphlet  entitled  "We] 
Lighted  Streets  Mean  More  Business."  It  is  pointed  ci 
that  lamps  on  ornamental  posts  spaced  uniformly  along  ai 
business  street  will  increase  materially  the  amount  | 
business  transacted  there.  In  many  cases  well-light' 
streets  form  the  only  safeguard  against  failure  for  t! 
small  merchant.  The  people  residing  in  outlying  neighbi 
hoods  would  prefer  to  do  their  shopping  in  the  eveniil 
nea:  home,  provided  the  streets  are  well  lighted  and  attr;j 
tive  and  the  merchants  carry  the  goods  which  are  needi 
Plenty  of  light  is  always  inviting,  and  many  times  ij 
nearby  residents  would  welcome  the  opportunity  of  stnl 
ing  along  the  street  and  looking  in  the  store  windows 
they  were  well  lighted  and  attractive.  Nearly  everyil 
hesitates  to  frequent  dark  and  poorly  lighted  strei! 
whereas  a  brilliantly  lighted  street  is  an  irresisti! 
attraction. 

When  the  merchant  can  induce  people  to  frequent  j'^ 
street  and  view  his  show  windows  he  has  a  good  chance  1 
securing  their  trade.  Another  fact  noted  is  that  when  pr  - 
erly  illuminated  middle-of-the-block  locations  are  as  v;  - 
able  as  corner  stores.  "When  the  people  of  your  neight  - 
hood,''  says  the  company  to  the  merchant,  "see  these  pi  s 
being  installed  in  front  of  your  store  they  are  immedia  y 
convinced  that  you  are  desirous  of  making  shoppms  a 
pleasure  to  them.  It  marks  you  in  their  minds  as  a  prog-^- 
sive,  up-to-date  merchant,  who  has  a  liberal  amount  of  cic 
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ide  for  the  district  in  which  he  resides  and  does  business." 
Where  there  are  local  organizations  of  business  men  the 
.ganization  is  urged  to  take  the  matter  up  and  to  tele- 
•lone  to  the  electric-liglit  company,  which  will  be  glad  to 
nd  a  representative  to  a  meeting.  If  there  is  no  organiza- 
)n  the  merchants  are  urged  to  organize  for  the  good  of 
e  street.  '"Get  the  movement  started  and  you  will  be 
rprised  to  find  the  number  of  merchants  who  will  give 
eir  moral  and  financial  aid  to  make  it  a  success." 
The  only  light  that  is  wholly  satisfactory  and  almost 
uversally  adopted  for  street-lighting  purposes  is  electric 
:;ht— clean,  bright,  steady,  economical  and  unaffected  by 
md  and  weather.  The  prices  offered  by  the  Common- 
ealth   lulison  (.'onipany   for  curb  lighting  are   for  street 

>sfs  supporting  four  60-watt  tungsten  lamps  each  or  one 

."O-watt  lamp,  and  are  as  follows : 
One  post  with  lamps  burning  from  dusk  to  to  p.  m.  for 

,•<  nights  and  from  dusk  to  midnight  for  one  night  a  week, 

J.JO  a  week. 
One  post  with  lamps  burning  from  dusk  to   11  p.  m.  six 

;ghts  a  week  and  from  dusk  to  midnight  one  night  a  week, 

!  60  a  week. 
One  post  with  lamps  burning  from  dusk  to  midnight  seven 

f?hts  a  week.  Si. 70  a  week. 
One  post  with  lamps  burning  from  dusk  to  i  a.  m.  seven 

ijhts  a  week,  $1.85  a  week. 
This   proposition   is   made    with    the    understanding    that 

tders  are  received  to  install  fifty  or  more  posts.    The  lights 

I'e  turned  on  and  off  by  the  company  at  the  specified  time, 

id  the  prices  given  include  wiring,  lamp  renewals  and  the 

iiintenance  of  posts,  fixtures  and  lamps. 


MARYVILLE,  MO.,  A  SMALL    TOWN  WITH  A 
LARGE  MOTOR  LOAD. 


Mar\-i^ille,  Mo.,  is  an  example  of  the  small  community  in 
Mich  an  energetic  manager  has  found  applications  for 
ntors  in  almost  every  local  industry.  Two  )ears  ago  there 
vs  practically  no  motor  service  in  RIaryville.  To-dav  this 
Itle  town  of  6000  population  has  275  hp  connected. 

Not  long  ago  Mr.  C.  C.  Hellmers,  manager  of  the  Marv- 


Two-hp,  Three-Phase   Motor   Driving    Elevator. 

le  Electric  Light  &  Power  Company,  undertook  to  have 
r-tor  drive  installed  in  the  local  laundry.  On  account  of 
t:  need  of  hot  water  he  met  the  usual  discouraging  argu- 
tnt  that    they  might  as    well  have  the  steam    anyhow. 

lally  he  succeeded  in  getting  motors  installed  under  the 
sreement  that  they  should  be  paid  for  out  of  the  savings 


effected.  The  motors  are  rapidly  paying  off  their  indebted- 
ness and  the  laundry  owner,  won  over  to  the  better  way,  is 
now  delighted. 

A  large  local  industry  is  the  manufacture  of  lightning 
rods,  which  have  a  lively  sale  in  farming  communities 
near  by.  Something  as  a  fire  engine  is  used  to  fight  fire,  the 
lightning-rod  factory  is  equipped  with  electric  drive 
throughout,  motors  being  used  to  twist  the  metallic  ribbons 
into  rods,  convey  material,  etc.  The  accompanying  illus- 
tration shows  a  2-hp,  three-phase  Westinghouse  squirrel- 
cage  motor  belted  to  a  worm  gear  for  driving  a  freight 
elevator,  which  is  used  to  lift  loads  of  3000  lb.  through  three 
stories.  The  application,  though  crude  and  rather  unusual, 
is  simple  and  effective.  The  motor  is  without  a  starting 
device  of  any  kind  except  a  double-throw  switch  attached 
to  the  elevator  control  rope.  The  car  can  be  run  in  either 
direction  by  pulling  upward  or  downward  on  this  rope  and 
the  motor  is  often  used  as  a  brake  by  pulling  on  the  re- 
verse rope  to  stop  the  elevator  suddenly.  The  severe  ser- 
vice which  the  small  motor  thus  undergoes  can  be  imagined. 

Mr.  Hellmers  has  not  confined  his  "power"  service  cam- 
paign to  his  town  limits.  Lines  from  his  plant  extend  to 
farms  4  or  5  miles  in  opposite  directions,  where  besides 
lighting  their  places  the  farmers  use  electric  energy  for 
chopping  feed,  sawing  wood,  cutting  ensilage,  pumping, 
churning,  etc. 


CENTRAL-STATION  METER  TESTING  IN  CHICAGO. 


In  a  paper  bearing  the  significant  title  "Converting  the 
Company's  Product  Into  Cash"  and  read  by  Mr.  O.  J. 
Bushnell,  superintendent  of  the  meter  department,  before 
the  Commonwealth  Edison  Section  of  the  National  Electric 
Light  Association  in  Chicago  on  Sept.  5,  some  interesting 
information  was  given  about  the  work  of  the  meter  depart- 
ment of  the  Commonwealth  Edison  Company. 

The  meter  department  of  this  company  goes  back  to  1888. 
Mr.  W.  L.  Church  was  the  first  superintendent,  and  both 
Mr.  L.  A.  Ferguson  and  Mr.  John  F.  Gilchrist  were  con- 
nected with  the  department  in  former  years.  To-day  the 
department  has  on  its  payroll  260  employees  and  its  various 
lines  of  work  are  conducted  at  an  annuaj  expense  of  nearly 
$200,000.  The  number  of  customers'  watt-hour  meters  on 
the  company's  circuits  has  increased  rapidly  of  late  years. 
Ten  years  ago  the  number  was  about  16,000.  while  now  it 
has  reached  nearly  160,000,  about  27,000  being  added  an- 
nually. 

The  work  of  the  department  is  divided  along  two  lines — 
the  maintenance  or  operating  work,  which  consists  of  the 
repair,  testing  and  calibration  of  meters,  and  the  commer- 
cial work,  which  consists  of  reading  the  meters  in  service 
and  rendering  to  the  auditing  department  the  amounts  of 
electricity  to  be  billed. 

All  meters  when  received  from  the  factory  are  tested  on 
both  light  and  heavy  loads,  and  calibrated  if  necessary. 
.Mternating-current  meters  are  also  tested  on  an  inductive 
load.  The  dial  ratios  and  constants  of  all  meters  are 
checked  and  a  thorough  inspection  made  of  the  mechanical 
construction.  As  soon  as  possible  after  the  meter  has  been 
installed  an  initial  inspection  is  made  by  a  meter-department 
inspector.  .A.mong  other  things,  the  inspector  checks  the 
accuracy  of  the  meter.  In  the  case  of  all  meters  of  I  vamp 
rating  or  more  this  check  consists  of  a  full  instrument  test 
known  as  the  installation  test;  in  the  case  of  meters  of 
5  amp  and  10  amp,  a  careful  examination  of  the  meter  is 
made  and  the  test  is  by  means  of  a  standard  50-watt  lamp. 
If  this  light-load  check  on  small  meters  shows  any  material 
change  in  the  calibration  the  meter  is  reported  for  a  regular 
instrument  test.  All  meters  in  service  are  given  periodic 
tests,  the  frequency  of  tests  varying  according  to  type,  size 
and  use  of  the  meter.  In  accordance  with  the  established 
schedule,  tests  are  made  as  follows; 
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Direct-current  meters  of  lOO  amp  and  above,  every  three 
months;  of  25  amp  to  75  amp,  every  si.x  months;  of  5  amp 
to  15  amp,  every  12  months.  In  the  last-named  class  there 
is  a  modification  of  the  rule  by  which  meters  which  exceed 
a  fixed  number  of  revolutions  between  tests  or  are  in  loca- 
tions atYecting  their  accuracy  are  tested  more  frequently 
than  once  a  year. 

Meters  of  the  alternating-current  type  are  tested  some- 
what less  frequently  than  direct-current  meters.  Sin- 
gle-phase meters  of  from  5-amp  to  25-amp  rating  are 
tested  every  two  years;  single-phase  meters  of  50  amp  and 
above,  every  six  months,  and  polyphase  meters  of  all 
ratings,  every  six  months. 

Only  instruments  of  a  high  grade  are  used  in  testing 
customers'  meters,  and  the  accuracy  of  these  portable  in- 
struments is  checked  every  week  by  comparison  with  stand- 
ard instruments  kept  in  the  instrument  checking  room  of 
the  meter  department.  The  stop  watches  used  in  testing 
are  also  checked  daily  with  a  Howard  clock,  with  a  seconds 
pendulum,  located  in  the  instrument  checking-room.  The 
standard  instruments  in  this  room  are  in  turn  checked 
monthly  with  primary  standards  in  the  standard  and  railway 
meter-testing  laboratory.  The  equipment  of  this  laboratory 
includes  Weston  standard  cells  with  which  comparison  is 
made  by  means  of  a  Leeds  &  Northrup  potentiometer  and 
standard  resistances  and  current  shunts.  The  value  of 
these  standards  has  been  certified  by  the  National  Bureau 
of  Standards  at  Washington,  and  they  are  rechecked  period- 
ically by  this  government  authority.  The  equipment  also 
includes  a  full  set  of  \\"estinghouse  precision  instruments, 
a  Woliif  Wheatstone  bridge  and  other  necessary  apparatus. 
A  5-kw  motor-generator  operated  from  a  sixty-cell  storage 
battery  furnishes  steady  current  of  any  desired  frequency 
or  power- factor. 

Testing  of  primary-side  or  high-voltage  meters  is  carried 
on  in  connection  with  this  laboratory,  as.  on  account  of  the 
large  amounts  of  energy  which  are  measured  by  these 
meters,  great  accuracy  is  required.  Meters  of  this  class  are 
checked  while  in  service  at  intervals  of  from  one  to  three 
months.  If  an  error  exceeding  0.3  of  i  per  cent  is  found 
the  meter  is  readjusted  and  must  be  brought  within  0.3  of 
I  per  cent  to  be  considered  correct.  The  average  error 
found  on  the  monthly  tests  in  the  railway  power  metering 
during  last  year  was  only  0.13  of  I  per  cent. 

Scarcely  any  alternating-current  meters  made  previous  to 
the  year  1900  are  now  in  use  by  the  Commonwealth  Edison 
Company.  The  earlier  types  of  direct-current  meters  have 
also  been  discarded;  the  last  of  the  Edison  chemical  meters 
went  put  of  service  in  September.  1904.  Mr.  Bushnell  be- 
lieves that  the  accuracy  now  obtainable  from  electric  meters 
compares  favorably  with  that  of  any  other  system  of 
mensuration  applied  to  the  sale  of  any  kind  of  commodity. 
The  troubles  which  may  arise  in  any  mechanical  device  are 
more  likely  to  cause  meters  to  run  slow  than  fast,  so  that 
if  an  error  arises  the  company  rather  than  the  customer 
is  likely  to  be  the  loser. 


AN    ALL-HOUSE     SURVEY    AND    HOUSE-WIRING 
CAMPAIGN  AT  DES  MOINES,  lA. 


Des  Moines,  la.,  with  a  population  of  86.000,  is  esti- 
mated to  have  30,000  houses  scattered  over  its  unusual  area 
of  56  square  miles,  a  territory  larger  than  that  of  Boston. 
Mass.  While  not  all  these  houses  are  reached  by  the  lines 
of  the  Des  Moines  Electric  Company,  the  company  is 
carrying  on  a  detailed  survey  of  the  entire  city,  investi- 
gating whether  each  resident  uses  gas  or  electricitv  and  the 
reasons  why  his  house  is  not  connected  or  wired,  if  reached 
by  its  lines.  These  records  are  entered  on  cards  of  the 
form  reproduced  herewith,  fil'ed  in  by  a  solicitor  who 
makes  a  house-to-house  canvass  of  the  citv   bv   districts. 


This  man  first  hands  the  housewife  a  copy  of  the  De 
Moines  company's  attractive  booklet,  "The  Servant  in  th 
House, "  describing  domestic  applications  of  electricity,  an^ 
then  through  inquiries  secures  the  data  required.  This  in 
formation,  he  reports,  has  in  every  case  been  very  cheer 
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Fig.    1 — Record    Card    in    Des    IVIoines    House-to-House   Survey. 

fully  given.  One  card  relates  to  each  householder,  the  01 
reproduced  herewith  being  self-e.xplanatory.  The  class 
"old"  and  "new"  under  the  "house  wired"  heading  we 
found  necessary  on  account  of  some  installations  failing 
pass  the  present  wiring  requirements.  In  the  fourth  ite 
information  is  given  as  to  whether  the  prospect  will  requi 
an  extension  of  pole  line  or  simply  a  service  drop.  0 
man  has  been  assigned  to  this  work  of  the  house-to-hot 
survey  for  the  last  year  and  has  already  collected  sevei 
thousand  cards.     He  can  turn  in  about  seventv-five  car 
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Fig.    2— House-Wiring    Estimate    and    Order    Filled    Out    In      s- 
tomer's    Presence. 

per  day,  making  the  cost  of  the  survey  about  4  c'" 
per  card  for  the  solicitor's  salary.  When  received  at  lit 
office  the  cards  are  filed  in  order  in  cabinets  for  refer(_."e. 
Using  this  information,  a  map  has  been  prepared  sho'ig 
in  colors  the  premises  of  each  householder  and  whethe  he 
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is  a  consumer,  has  his  house  wired  or  is  not  reached  by 
service.  Premises  not  on  the  lines  are  tinted  blue  with 
water-color  paint.  Those  wired  but  not  using  electricity 
are  colored  yellow,  while  customers  are  colored  green. 
Should  a  resident  who  has  had  his  house  wired,  but  without 
service,  later  make  application  for  service-  it  is  an  easy 
matter  to  add  a  little  blue  to  the  yellow  already  on  his  plot, 
converting  him  to  the  green  shade  of  the  company's  cus- 
.tomers.  This  map  has  been  found  useful  in  showing  at  a 
glance  the  company's  service  in  any  portion  of  the  city. 

While  data  are  not  yet  available  on  the  entire  number  of 
■wired  and  unwired  houses  in  Des  .Moines,  the  investigation 
thus  far  has  shown  that  in  a  typical  residence  section  where 
central-station  service  reaches  4000  houses  1700  are  wired 
.and  1500  are  using  electricity. 

j    Along    with    its    survey    the    Des    Moines    company    has 

been  carrying  on  a  campaign  to  get  its  old  houses  wired. 

The  time  of  three  solicitors  has  been  given  to  this  subject. 

The  work  is  all  done  by  one  contractor,  who  has  agreed 

M'ith  the  company  on  a  fixed  cost   of  wiring,  the  elements 

•iif  which  are  represented  in  the  accompanying  house-wiring 

order.     This  rate  is  equivalent  to  about  $1.50  per  outlet, 

vichiding  switches.     When  flush  switches  are  used  75  cents 

^itional  is  charged,  and  50  cents  is  added  for  the  longer 

-.  such  as  a  porch  or  an  attic.     The  wiring  order  shown 

led  in  by  the  solicitor  in  the  customer's  presence  and  the 

1  cost  quoted  to  hira   at  the   first  visit.     To   the  items 

tci  $3  plus  appro.ximately  5  per  cent  of  the  bill  is  added 

"ver  cost  of  soliciting,  handling,  etc.     By  the  wording 

iie  last  paragraph  on  the  order  sheet  failure  to  pay  for 

work  gives  the  company  a  lien  on  the  house. 

.\  hen  the  customer  has  signed  the  house-wiring  contract 

-  kerns  enumerated  are  copied  in  triplicate  on  pink  order 

sheets  similarly  tabulated.    Two  of  these  pink  sheets  go  to 

the  contractor,   while  a   third   is   filed   with   the  customer's 

•  irder  in  the  company's  office.     When  the  work  is  completed 

one  of  his  pink  copies  is  returned  by-  the  contractor.     This 

copy  is  then  passed  to  the  bookkeeping  department  which 

has  charge  of  accounts,  leaving  a   record   of  the   work   in 

ich  department  interested. 

Hiring  the  five  months  the  campaign  has  been  in  progress 

old  houses  have  been   wired,    1136   i6-cp   equivalents 

■'cmg  installed.      Forty-two   new   houses   have   been   wired 

and  ninety-five  additions  have  been  made  to  existing  wiring. 

Mr.  J.  L.  Bradfield  is  contract  agent  for  the  Des  Moines 

■.'trie  Company. 


Wiring  and  Illumination 


GROUNDING  SECONDARY  NEUTRALS  TO  WATER- 
PIPES  ON  CUSTOMERS'  PREMISES. 

\s  a  means  of  securing  positive  grounds  for  the  neutrals 
Its  secondary  three-wire  circuits,  the  Kansas  City  Elec- 
Company  has  resorted  to  the  connection  of.  such  neu- 
rals.  from  a  point  directly  where  they  enter  the  customers' 
houses,  through  Xo.  4  copper  wires  soldered  to  the  house 
.water-pipes.     .\t  least  two  neutrals  in  each  block  are  thus 
grounded,  the  intention   being  that    four  or   more   of  each 
secondary  circuit  will  later  be  thus  pratected.    This  ground- 
ing assures  against  any  dangerous  rise  in  pressure  .should 
She   primary    voltage    become    crossed    and    also    prevents 
troublesome  leaks  and  losses  which  sometimes  occur  through 
la  partial  secondary  ground,  to  the  annoyance  of  both  cus- 
,tomcr  and  company.     With  the  dead  ground  provided  the 
.luses  are  blown  at  once,  giving  notice  that  the  circuit  is  in 
trouble. 

j"    1  he  work  of  making  these  grounds  is  being  done  by  a 
ppecial  gang,  which  averages  six  grounds  a  day,  according 


to  Mr.  .\.  X.  Richardson,  general  superintendent  of  the 
company.  These  men  have  already  installed  iioo  grounds, 
covering  at  least  one-half  of  the  section  to  be  protected. 
The  work  is  done  in  the  best  possible  fashion  and  is  made 
to  correspond  closely  with  the  existing  wiring  in  the  house. 
Whenever  feasible  outside  construction  is  used,  the  No.  4 
ground  wire  being  run  down  and  soldered  to  the  sprinkling 
hose  faucet.  A  good  job  of  soldering  can  usually  be  made 
by  emptying  the  pipe  of  water,  and  the  use  of  pipe  clamps 
has  been  avoided.  The  average  cost  of  installing  the  grounds 
has  been  $2.05  each  . 

Grounds  to  the  water  pipe  are  practically  perfect  electric- 
ally and  are  quite  reliable,  as  the  water  company  does  not 
remove  its  meters  when  houses  are  vacated.  Even  if  piping 
changes  should  be  made  and  a  given  ground  disconnected, 
the  other  three  or  four  intact  connections  on  the  same  sec- 
ondary will  protect  the  house  service.  In  the  country  sur- 
rounding Kansas  City  the  bed  rock  rises  to  within  a  few 
feet  of  the  surface  in  places  and  any  driven  or  buried 
ground  device  is,  of  course,  out  of  the  question.  The  local 
water  company  has  given  its  tentative  permission  for  the 
use  of  its  pipes  for  this  purpose,  as  such  grounding  of 
secondaries  to  water-pipes  has  the  approval  of  the  Ameri- 
can Waterworks  Association.  A  quantity  of  junked  press- 
ure wire  which  is  being  taken  down  in  Kansas  City  will  also 
be  used  to  tie  the  various  secondary  neutrals  together,  thus 
extending  even  further  the  assurance  of  good  grounds  for 
all  circuits. 


A  HOUSE  OF  ELECTRICAL  CONVENIENCES. 


The  new  house  being  erected  for  Mrs.  Charles  K.  Towt, 
of  Lindsay,  Cal.,  is  to  be  arranged  for  lighting,  cooking, 
heating  and  cooling  by  electricity.  Besides  luminous  radi- 
ators in  the  fireplaces  of  several  of  the  apartments,  all 
rooms  will  be  equipped  with  outlets  for  heating  appliances. 
In  the  kitchen  both  an  electric  range  and  a  fireless  cooker 
will  be  provided.  The  lighting  control  of  this  twelve-room 
house  will  be  notably  convenient,  the  lamps  of  each  room 
being  controlled  from  three-way  and  four-way  switches  at 
the  side  of  any  of  the  entrances  to  the  room.  Similar  cross- 
connections  are  provided  for  the  stairways,  and  the  porch 
lighting  can  be  turned  on  or  off  from  concealed  switches 
operable  before  starting  up  the  steps.  In  the  basement 
space  is  arranged  for  a  motor-driven  refrigerating  machine 
for  cooling  the  air  in  the  twelve-room  dwelling. 


LINE  POLE  CENSUS  STATISTICS. 


Preliminary    Comparative    Report    for  1910  Issued  by 
the  Census  Bureau. 

A  preliminary  statement  has  been  issued  by  the  United 
States  Census  Office  showing  the  number  of  poles  purchased 
by  the  telephone  and  telegraph,  steam  and  electric  railroad, 
and  electric-light  and  power  companies  in  the  United  States 
during  the  years  1910,  1909.  1908  and  1907. 

Of  the  3,870,694  poles  purchased  during  1910.  2,831,810. 
or  73.2  per  cent,  were  reported  by  telephone  and  telegraph 
companies:  733,092.  or  18.9  per  cent,  by  electric-railway, 
light  and  power  companies,  and  305,792,  or  7.9  per  cent,  by 
steam  railroad  companies. 

The  total  number  of  poles  purchased  in  1910  bv  all  users 
of  these  materials,  while  greater  than  the  number  in  1909 
by  only  3.5  per  cent,  exceeded  that  of  1908  by  19. 1  per  cent 
and  of  1907  by  17.9  per  cent.  The  steam  railroads  reported 
1 10.471  more  poles  purchased  in  1910  than  in  1909,  and  the 
electric  railway.  Ii?ht  and  power  companies  increased  their 
purchases  by   IC5.678.     The  number   reported   by   the   tele- 
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phone  and  telegraph  companies,  however,  was  slightly  less 
than   in   the   preceding   year,    the   decrease    amounting   to 

84.195- 

In  1910,  as  in  each  of  the  three  preceding  years,  more 
poles  were  cut  from  cedar  than  from  all  other  woods  com- 
bined. The  proportion  contributed  by  this  species,  how- 
ever, has  been  steadily  growing  smaller,  the  percentage  of 
cedar  poles  in  the  total  of  1910  being  62.8,  as  against  65.3 
in  1909,  67.7  in  1908  and  64.2  in  1907.  Undoubtedly  cedar 
leads  all  other  woods  in  the  possession  of  those  qualities 
most  sought  after  in  pole  material;  hence  the  increasing 
proportion  of  other  woods  reported  during  recent  years  is 
clearly  a  logical  result  of  the  growing  scarcity  of  cedar 
timber,  together  with  the  consequent  advance  in  its  cost. 
While  twenty-eight  different  woods  were  reported  as  drawn 
upon  for  pole  material  during  1910.  four  species — cedar, 
chestnut,  oak  and  pine,  ranking  in  the  order  given — con- 
tributed more  than  90  per  cent  of  the  total  during  each  of 
the  four  years  covered  by  the  report. 

Among  the  woods  used  in  relatively  smaller  quantities  as 
pole  material  a  marked  decrease  is  noted  in  the  case  of 
cypres.s,  the  number  reported  from  this  species  in  1910 
being  only  about  75  per  cent  of  that  shown  for  1907.  Prin- 
cipal among  the  causes  of  this  decrease  is,  of  course,  the 
high  and  increasing  value  of  this  wood  as  lumber  and 
shingle  material.  On  the  other  hand,  the  number  nf 
Douglas  fir  poles  has  increased  rapidly  during  the  four 
years,  the  total  reported  for  1910  being  nearly  four  times 


Kind  of  Wood. 


Cedar 

Chestnut. 

Oak 

Pine 

Cypress. . , 


Douglas  fir. . . . 

Tamarack 

Redwood 

Osage  Orange . 
Spruce 


Jumper. . . 
Hemlock. 
Locust. . . . 
All  other. 


Total 3,870.694 


Number  of  Poles  Purchased. 


2,«1.567 
677,517 
265.290 
184.677 

75,459 

56.732 
30.964 
30.421 
23.221 
22.929 

20.042 
12,773 
9,030 
30,072 


,439.825 
608.066 
236,842 
179,586 
77,677 

24,877 
29,889 
23,145 
21,491 
11,423 

43.581 
6.222 
10.463 
25.653 


2,200,139 
516,049 
160,702 
116,749 
90,579 

19.542 
24,123 
13.061 
18.109 
8,088 

42.367 

1,998 

10.224 

27.424 


2,109,477 

630,282 

76,450 

155,960 

100,368 

15,919 
13,884 
31.469 
5,962 
1.0,646 

38,925 
3,301 
4,672 

85.953 


3,249,154   3.283,268 


as  great  as  that  for  1907,  while  a  substantial  gain  was  also 
made  for  each  of  the  intervening  years. 

An  interesting  fact  disclosed  by  the  figures  is  the  rapid 
growth  of  the  practice  of  treating  poles  in  order  to  pro- 
long their  period  of  use.  In  1910  824,673  poles,  or  more 
than  21  per  cent  of  the  total  reported  purchases  for  that 
year,  were  given  some  preservative  treatment.  This  num- 
ber was  an  increase  of  248,042  poles,  or  43  per  cent,  over 
that  of  1909;  480,285.  or  139.5  Per  cent,  over  that  of  1908, 
and  428,474.  or  108.1  per  cent,  over  that  of  1907.  In  1910 
the  class  of  pole  users  which  applied  preservatives  most 
extensively  was  the  electric-railway,  light  and  power  com- 
panies, 29.4  per  cent  of  the  reported  purchases  having  been 
given  some  treatment  of  this  character,  as  against  19.9  per 
cent  by  .steam  railroads  and  19.4  per  cent  by  telephone  and 
telegraph  companies. 


MOTOR  GROUPING  IN  ARRANGEMENT  OF 
LEAD-SMELTER  DRIVE. 


The  lead  smelter  of  the  Galena  Smelting  &  Refining 
Company,  at  Galena,  Kan.,  is  one  of  two  smelters  in  the 
surrounding  Empire  lead  and  zinc  zone  district  driven  by 
electrical  energy  from  the  Empire  District  Electric  Com- 
pany's   lines,   which     operate    a   number  of   mines    in   the 


vicinity.  In  this  smelter,  which  produces  about  2,000,000  lb 
of  lead  per  year,  all  of  the  motors  driving  the  variou 
blowers,  fans,  exhausters,  etc.,  are  inclosed  in  a  specia 
motor-room  to  exclude  dust  from  the  machine  bearings  aiii 
parts.  As  shown  in  the  accompanying  illustration,  all  u 
these  motors  are  substantially  mounted  on  concrete  found.i 
tions  and  each  is  wired  in  conduit  to  its  starter  on  the  wal 
opposite.  As  is  characteristic  in  the  instalations  of  th 
Empire  District  company,  all  motors  of  more  than  30-h 
rating  are  2300-volt  machines,  operated  off  the  primar 
distribution  lines. 

The  process  of  smelting  lead  ore  consists  in  melting  th 
ore  in  cupola  furnaces,  the  molten  lead  running  off  int 
pigs,  while  the  slag  refuse  is  melted  over  again  in  '"jumbo 


Motor-Room   of   Lead   Smelter,   Galena,    Kan. 

furnaces  for  further  recovery.  The  smoke  from  the  fi 
naces,  containing  considerable  lead  oxide,  is  led  throu 
''bag  rooms,"  where  in  passing  out  the  solid  material  is  c 
posited  in  the  form  of  fine  dust  on  the  fabric  of  the  nuiw 
ous  bags,  4  ft.  wide  and  30  ft.  long,  hung  from  the  ceilii 
These  bags  are  then  tapped,  causing  the  dust  to  fall  to  I 
floor,  where  it  is  gathered  up  again  and  subjected  to 
treatment. 

The  lead  produced  by  this  smelter  is  of  very  good  qual 
and  finds  uses  in  the  electrical  arts  in  the  manufacture 
storage-battery  plates,  cables,  etc. 


RECENT  TELEPHONE  PATENTS. 


DESK  SET. 

Afr.  A.  G.  Remhilt,  of  Philadelphia,  is  the  patentee  0  ■■ 
desk  set  which  includes  a  novel  receiver,  receiver  supf  '■ 
and  switch  device.  The  receiver  polarizing  magnet  has  • 
axis  in  a  plane  parallel  to  the  diaphragm.  It  theref 
is  like  the  old  spoon-type  receiver,  save  that  it  is  bipo 
This  receiver  is  hung  in  a  yoke  which  spans  its  body,  ' 
ear-piece,  permitting  the  receiver  to  swing  slightly  ab  i 
a  vertical  axis.  The  other  end  of  the  yoke-piece  hinge: 
a  short  arm,  which  in  turn  is  secured  to  the  transmit  r 
The  yoke  and  arm  are  of  such  relative  length  tKat  \v  n 
swung  together  the  receiver  will  register  with  and  c  c 
the  transmitter  mouthpiece.  At  the  same  time  the  ler  h 
is  such  that  when  arm  and  yoke  are  at  right  angles  le 
receiver  and  transmitter  are  in  the  relative  positions  'f 
ear  and  mouth  of  a  user.  Furthermore,  the  arm  may  5- 
sume  a  position  either  to  the  right  or  left  from  the  tr:S- 
mitter  or  may  be  returned  to  normal  position  with  'f 
folded  arm  turned  down  parallel  to  the  stem  of  the  1 /» 
stand.  The  switch  springs  are  within  the  arm  at  the  h  ;e 
and  are  driven  by  cams  turning  with  the  yoke-piece. 


>FPTEMHER   30,    IQIl 


ELECTRICAL     WORLD 


821 


THREE- WIRE  CIRCUIT  SYSTEM. 
V.  oiiimon-battery  switchboard  circuits  iiiav  be  classed  in 
,wo  main  groups — the  three-wire  and  the  two-wire.  In  the 
,ornier  the  multiple-jack  circuits  carry  three  conductors 
ach,  while  in  the  latter  the  test  coiuluctor  is  merged  with 
•ne  side  of  the  line  and  a  two-conductor  circuit  results. 
'here  are,  however,  also  other  features  which  may  be  con- 
sidered characteristic  of  the  type.  Such  is  the  connecting- 
ord  supervisory  circuit.     In  the  three-wire  system  this  is 


rOD-^ 


Letter  to  the  Editor. 


Winston's  Telephone    Syste 


enerally  led  through  the  plug-sleeve  and  jack-sleeve  cut- 
II  relay  to  ground.  On  the  other  hand,  in  the  two-wire 
fStem  the  supervisory-lamp  circuit  is  usually  local  to  the 
Hays  of  the  cord  circuit,  not  being  led  into  the  coils  at  all. 
'.gain,  in  the  three-wire  system  the  multiple  jacks  are 
Eually  directly  connected  to  the  line  circuit,  while  in  the 
'yo-wire  system  this  connection   is   only  maintained  when 

it  cut-oflf  relay  is  actuated. 
These  distinctions  are  all  broken  down  in  a  circuit  sys- 
m  recently  patented  by  Mr.  C.  S.  Winston,  of  Chicago. 
is  system  is  fundamentally  three-wire.  The  cut-off  relay 
"lis  the  jack  connection  and  the  supervisory-lamp  cir- 
s  not  connected  through  the  cords.  The  accompany- 
g  illustration  is  a  diagram  of  this  circuit.  The  patent 
1  held  by  the  Kellogg  Switchboard  &   Supply   Company. 


State  Control  of  Public  Utilities. 


To  the  Editor  of  Electrical  World: 

Sir: — Referring  to  the  editorial  comment  in  the  issue  of 
Sept.  23  on  the  address  of  Governor  McGovern  of  Wis- 
consin, delivered  at  the  recent  conference  of  Governors, 
on  the  subject  "State  Control  of  Public  Utilities,"  and  with 
particular  reference  to  that  portion  commenting  on  the 
limited  franchise,  it  may  be  of  interest  to  you  to  know 
that  your  statement  as  to  this  phase  of  the  publx-utility 
question  practically  reiterates  my  own  views  on  this  topic, 
which  were,  among  other  features,  set  forth  in  a  discussion 
which  I  recently  gave  on  the  increasing  cost  of  operating 
and  the  many  other  obstacles  which  make  difficult  the  profit- 
able operation  of  our  public-service  industries  to-day.  My 
discussion,  which  appeared  in  the  July  issue  of  the  New 
York  Editorial  Rcviex,  related  specifically  to  modern  sys- 
tems of  urban  rapid  transit,  and  I  quote  below  from  that 
portion  of  my  paper  in  question  respecting  limited  fran- 
chises as  follows : 

"A  short-term  franchise  is  another  factor  adversely 
affecting  the  return  on  the  investment,  as  the  expenditure 
of  the  large  amount  of  capital  necessary  for  the  creation 
of  a  high-class  city  railway  system  is  wholly  unjustified 
if  the  term  of  franchise  be  so  brief  as  not  to  permit  of 
amortizing  the  greater  part  of  the  investment  by  provision, 
from  revenue,  of  suitable  sinking  funds  before  the  expira- 
tion of  the  franchise.  Experience  has  also  demonstrated 
that  for  years  approaching  the  expiration  of  franchise 
rights  the  property  and  service  are  allowed  to  deteriorate, 
much  to  the  inconvenience  of  the  traveling  public.  Thus 
it  is  seen  that  these  disquieting  conditions  surrounding  the 
operation  of  public-service  properties  at  present  react  upon 
the  public  itself  through  the  poorer  service  possible  with 
meager  receipts,  and  this  poorer  service  is  also  due,  in  part, 
to  the  somewhat  reduced  efficiency  of  officers  of  public 
utilities,  who  find  it  necessary  to  devote  not  a  small  portion 
of  their  time  to  watching  and  combating  adverse  legisla- 
tion, which  could  otherwise  be  taken  up  in  the  more 
efficient  management  of  their  properties  by  bettering  the 
service  and  keeping  more  in  touch  with  public  needs." 

Brooklyn,  N.  Y.  Clarence  P.  Fowler. 
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Generators,  Motors  and  Transformers. 
^Equalising  Connections  in  Direct-Current  Machines. — W. 
^EILER. — A  mathematical  discussion  of  the  effect  of  equal- 
ling connections  in  direct-current  machines.  Lack  of 
|mmetry  in  the  distribution  of  the  magnetic  flux  would 
;"oduce  non-uniform  load  on  the  brushes  and  unequal  arma- 
|re  reaction  on  the  auxiliary  poles.  By  means  of  equal- 
,"ng  connections  these  troubles  may  be  greatly  diminished, 
ules  are  given  on  the  number  of  equalizing  connections 
tjuired.— £/efe.  u.  Masch.  (\^ienna),  .Kug.  6. 
Compound  Single-Phase  Commutator  Motor  and  Gen- 
■ator.~F.  NiETHAMMER,  K.  Sachs  and  E.  Siegel.— a 
ghly  mathematical  paper  illustrated  by  numerous  diagrams 
I  which  they  first  explain  the  origin  of  the  compound 
ngle-phase  commutator  motor  of  the  Allgemeine  Elec- 
^citats  Gesellschaft.  It  is  shown  that  it  may  be  considered 
I  a  combination  of  the  principle  of  the  well-known  series 
otor  with  cross  brushes  and  of  the  compensated  shunt 
otor.    The  theory  of  both  types  is  given,  as  well  as  that 


uf  the  compound  commutator  motor  and  generator,  to- 
gether with  results  of  tests. — Elek.  11.  Masch.  (Vienna), 
Aug.  13  and  20. 

fwo-Phase  to  Three-Phase  Transformer. — Vidmar. — 
An  English  translation  of  his  German  paper  recently  ab- 
stracted in  the  Digest.  The  system  of  transformation  de- 
scribed is  employed  at  Weiz,  near  Graz,  for  interlinking 
the  old  two-phase  supply  system  with  a  modern  three-phase 
system.  The  author  compares  it  with  the  Scott  system 
and  thinks  that  it  is  an  improvement  on  the  latter,  both  as 
regards  weight  and  cost  and  also  from  the  fact  that  the  leak- 
age, and,  therefore,  the  voltage  drop,  is  smaller. — Lond. 
Electrician.  Sept.  8. 

Belt  Leakage. — F.  Niethammer  and  E.  Siegel. — A 
mathematical  paper  on  belt  leakage  in  two-phase  and  three- 
phase  induction  motors. — Elek.  u.  Masch.  (Vienna),  July  30. 

Alternating-Current  Machines. — J.  Lissner. — A  highly 
mathematical  paper  on  the  theory  of  alternating-current 
machines    without    commutator.      The    author    shows    how 
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certain  fiindaiiiental  differential  calculations  which  he  for- 
merly developed  can  be  integrated. — Elck.  :i.  Mascli. 
(\'ienna),  July  ^o  and  Aug.  6. 

Commutation  and  Rotary  Converters. — H.  S.  Hallo. — 
The  author  gives  the  theory  of  the  commutation  of  single- 
armature  converters  with  and  without  interpoles  on  the 
basis  of  Arnold's  theory  and  gives  a  comparison  with  that 
of  the  direct-current  generator  and  the  cascade  converter. 
It  is  pointed  out  that  interpoles  are  not  especially  suitable 
for  single-armature  converters,  and  this  is  important  for 
the  design  of  machines  for  high  speed,  high  frequency  and 
high  voltage. — Elek.  Zeit.,  Aug.  31. 

Heating  and  Ventilation. — C.  Caminati. — The  author  en^ 
deavors  to  calculate  the  minimum  quantity  of  air  which  is 
necessary  for  the  good  ventilation  of  an  electrical  machine 
and  applies  the  method  to  a  numerical  instance  of  a  10,000- 
kw  turbo-alternator. — La  Lumicre  Elec.,  Aug.  25. 

Lamps  and  Lighting. 

Osram  Lamps. — H.  Remane. — A  lecture  before  the  Swiss 
Electrical  Society  on  the  application  of  the  osram  lamp  in 
practice.  The  manufacturers  sent  inquiries  to  about  1600 
European  electricity  supply  authorities  in  towns  and  villages 
asking  whether  osram  lamps  were  used  for  street  lighting 
and  what  were  their  candle-powers.  One  thousand  two 
hundred  and  ninety  replies  were  received,  showing  that 
osrams  are  employed  in  484  localities.  The  total  number 
in  use  is  33,643,  with  a  total  of  1,640,000  hefner-candles, 
about  50  per  cent  of  the  lamps  working  on  220  volts.  The 
majority  of  osram  lamps  (61.5  per  cent)  are  50-cp  units 
and  very  few,  actually  only  2  per  cent  of  the  osrams  used 
in  street  lighting,  are  of  16  cp.  These  are  evidently  lamps 
in  unimportant  streets  or  emergency  lamps.  It  might  have 
been  e.xpected  that  a  large  number  of  loo-cp  lamps  would 
be  used  for  street  lighting.  That  this  is  not  the  case  may 
be  due  to  several  causes,  the  first  and  principal  one  un- 
doubtedly being  that  the  former  i6-cp  carbon  lamps  were 
simply  replaced  by  osrams  of  the  same  power  consumption 
so  that  the  lighting  system  should  not  be  any  further  loaded 
up.  Secondly,  incandescent  gas  lighting  is  still  predominant 
in  the  larger  towns.  It  is  well  known  that  in  Germany  at 
least  many  of  the  smaller  towns  have  for  years  owned  their 
own  gas  works  and  that  with  the  advent  of  the  gas  mantle 
many  other  gas  works  were  started  in  very  small  towns. 
It  is  shown  that  on  account  of  their  low  specific  power  con- 
sumption osram  lamps  can  be  operated  at  a  saving  even 
when  carbon-filament  lamps  are  replaced  by  osrams  of 
double  the  candle-power.  For  lighting  large  squares  and 
streets  the  osram  does  not,  of  course,  enter  into  com- 
petition with  the  carbon-filament  lamp,  but  osrams  from 
100  cp  to  1000  cp  compete  with  small  and  medium-sized  arc 
lamps.  Some  data  are  given  on  the  replacing  of  arc  lamps 
by  large  osram  lamps  in  several  German  railway  stations. 
— Lond.  Electrician,  Sept.  i. 

Fluctuations  of  Temperature  and  Candle-Power  of  Alter- 
nating-Current Incandescent  Lamps. — F.  Kesselring. — 
The  author  first  develops  some  formulas  for  calculating  the 
fluctuations  of  temperature  of  an  alternating-current  in- 
candescent lamp  during  one  cycle  and  especialh'  for  calcu- 
lating the  difference  between  maximum  and  minimum  tem- 
perature. These  formulas  are  then  applied  to  four  dift'erent 
incandescent  lamps,  the  results  being  given  in  Fig.  i. 
Curve  a  relates  to  a  230-voIt,  32-cp  carbon  lamp  consuming 
3.5  watts  per  candle-power  (maximum  temperature.  2000 
deg.  C).  Curve  b  relates  to  a  230-voIt,  32-cp  metallic- 
filament  lamp  consuming  1.2  watts  per  candle-power  (maxi- 
mum temperature.  2300  deg.  C).  Curve  c  relates  to  a 
145-volt.  25-cp  metallic-filament  lamp  consuming  1.2  watts 
per  candle-power  (maximum  temperature,  2300  deg.  C). 
Curve  d  relates  to  a  25-volt,  25-cp  metallic-filament  lamp 
consuming  i.l  watts  per  candle-power  (maximum  tempera- 
ture, 2300  deg.  C).  The  abscissas  represent  the  frequency 
in  cycles  per  second,  the  ordinates  the  difference  between 


maximum  and  minimum  temperature  of  the  filament.  The 
temperature  fluctuations,  and,  therefore,  also  the  fluctua- 
tions in  candle-power,  are  about  of  the  same  intensity  for 
low-voltage  metallic-filament  lamps  and  for  carbon  lamps, 
while  they  are  much  larger  for  high-voltage  or  standard- 
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Fig.  1 — Fluctuation  of  Temperature  of  Alternating-Current  Lamps. 

voltage  metallic-filament  lamps.  If  the  current  in  a  low- 
frequency  network  (traction  current)  is  used  for  lighting, 
it  is  therefore  recommended  to  use  low-voltage  metallic- 
filament  lamps. — Elek.  u.  Masch.  (Vienna),  Aug.  27. 

Light  Production. — R.  A.  Houstoun. — The  first  part  of  a 
serial  in  which  the  author  proposes  to  deal  with  the  theory 
of  light  production,  the  scope  being  indicated  by  the  follow- 
ing contents:  (i)  The  distribution  of  the  energy  in  the 
.';pectrum  and  the  measurement  of  efiiciency.  (2)  The  im- 
portance of  "black-body"  radiation  and  the  experimental 
realization  of  the  black  body.  Comparison  of  the  energyl 
curves  of  a  black  body  and  of  platinum  and  the  variation  of 
the  position  of  maximum  energy  with  temperature.  (3) 
Mechanism  of  flame,  and  the  temperature,  energy  and 
eflSciency  of  flames.  (4)  The  Welsbach  mantle  and  selective 
radiation.  (5)  Radiation  and  efficiency  of  the  carbon  in- 
candescent lamp.  (6)  Physical  properties  and  temperature, 
of  the  arc.  (7)  Temperature  and  energy  curves  of  thfj 
Nernst  glower.  (8)  Efficiency  of  the  metallic  filament] 
(9)  The  mercury  arc  and  its  difficulties.  (10)  The  lighi: 
of  the  future  and  the  possibilitv  of  obtaining  "cold  light.' 
In  the  present  instalment  the  spectral  energj'  distributior ' 
and  the  definition  of  efficiency  are  discussed. — Lond.  Elec- 
trician, Sept.  8. 

Metallic-FUamcnt  Lamp. — A  note  on  a  recent  Britisl 
patent  (23,639,  Aug.  31,  1911)  of  Mr.  J.  Schilling.  Final} 
divided  metal,  such  as  tungsten,  is  mixed  with  a  quantit; 
of  ammonia  solution  and  then  kneaded  and  worked  up  a 
the  ordinary  temperature:  or  the  metal  can  be  exposei 
to  the  action  of  ammonia  gas  in  closed  vessels  at  the  ordi 
nary  temperature.  The  product  is  a  plastic  mass  which  ca: 
be  readily  squirted  into  filaments  when  the  ammonia  evapo 
rates  on  passing  a  current  through,  leaving  a  filament  0 
pure  metal. — Lond.  Elec.  Ending,  Sept.  7. 

Drawn  Tungsten  Filaments. — .A.  note  on  a  recent  Britis 
patent  (8004.  Aug.  31,  191 1)  of  Mr.  K.  Schwab.  The  fila 
nient  is  drawn  from  a  tungsten  alloy  containing  non-metalli 
substances  in  quantities  insufficient  to  aft'ect  the  resistant 
of  the  wire.  Good  results  are  obtained  with  an  alloy  c 
tungsten  and  a  little  phosphorus,  and  nickel  can  also  f 
added  if  desired. — Lond.  Elec.  Eng'ing.  Sept.  7. 

Starting  of  Mercury  Arc. — O.  Kruh. — An  illustrate 
paper  read  before  the  Vienna  Electrical   Society  giving 
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review  of  the  different  methods  for  starting  an  alternating- 
current  arc. — Elek.  u.  Masch.  (Vienna),  July  23. 

Ueneration,   Transmission   and    Distribution. 

Rural  Electrical  Supply  in  Germany. — Notes,  with  a  map, 
on  the  rural  transmission  and  distribution  system  of  the 
Elbtal  (Elbe  River  Valley)  power  station.  The  power 
plant  is  near  Pirna  in  Saxony  and  will  be  equipped  with 
three  4250-volt  turbo-alternators.  The  voltage  is  6000  and 
this  is  the  voltage  of  transmission  by  cable  through  the 
industrial  district  between  Pirna  and  Dresden.  For  dis- 
tribution of  energy  to  adjoining  valleys  overhead  lines  at 
20,000  volts  are  used.  The  plant  is  interconnected  by  a 
40,000-volt  line  with  the  Hirschfelde  power  station  near 
Zittan,  which  contains  three  steam-turbo  sets,  two  of  2500  hp 
■each  and  one  of  5000  hp. — Elek.  Zeit.,  Sept.  7. 

The  First  iio.ooo-l'olt  Transmission  System  in  Europe. — 
E.  G.  FlsciiixcER. — The  conclusion  of  his  long  and  pro- 
fusely illustrated  article  on  the  iio,ooo-volt  Lauchhammer 
transmission  system.  Further  details  are  given  of  the  in- 
sulators and  poles  and  other  parts  of  the  transmission  line, 
as  well  as  of  the  equipment  of  the  substations.  The  plant 
will  be  opened  in  Xovember,  191 1. — Elek.  Zeit.,  Aug.  24 
and  31. 

Installations,  Systems  and  Appliances. 

Central-Station  Statistics  of  Austria. — Statistical  data  on 
central  stations  in  .Austria,  the  figures  referring  to  the 
status  on  July  l,  191 1.  Statistics  are  given  for  only  those 
stations  that  sell  electric  energy  for  public  purposes  or  to 
"-ivate  consumers.     Isolated  plants  and  traction  plants  are 

:  included.     Stations  which  buy  electricity  in  bulk  from 


Direct  cunent  with  batteries 

■  Direct  current  without  batteries. . 

"i?le-phase 

phase 

'■:-e-phase 


.Xumber 

of 
Stations. 

Normal 
Genera- 
ators. 

Rating  in 
Kilowatts 
Storage 
Batteries. 

Total  - 
Kilowatts 

283 

50.518 

11.128 

61,646 

170 

5,718 

5,718 

•u 

47,212 

47,212 

216 

135.968 

135,968 

"'.bined  alternating  and  direct 
•rrent ! 

54 

111,375  j 

16,754 

128,129 

Total                                               '. 

740 

350,854  1 

27.882 

i 

Other  power  plants  and  sell  it  to  their  customers  are,  how- 
ever, included.  There  were  740  stations  with  an  aggregate 
rating  of  378.736  kw  (against  675  stations  with  318,614  kw 
in  the  preceding  year).     Two  hundred   and   eighty-seven 

ItUHBBR  OF  STATIONS. 


Meter  rate  without  discount 150  138 

Meter  rate   with    discount 142  135 

l»trate .' J  206  128 

"xed  rate  (meter  and  flat  rate) 134  94 

information  available !  108  245 

Total I  740  .           740 

Stations  were  municipal ;  453  were  owned  by  private  per- 
sons or  corporations.  According  to  the  system  used  the 
stations  may  be  subdivided  into  classes  as  shown  in  the 
first  table.  Of  these  stations  332  were  operated  by  water- 
power,  129  by  steam-power,  seventy-seven  by  gas,  ninety- 
two  by  water  and  steam,  fifty-four  by  water  and  gas,  nine- 
teen by  steam  and  gas,  eleven  by  steam,  water  and  gas,  and 


twenty-six  buy  electricity  in  bulk;  425  stations  use  over- 
head wires,  twenty-one  cables,  216  cables  and  overhead  lines, 
while  no  information  about  this  point  is  available  from 
seventy-eight  stations.  Of  451  direct-current  stations  203 
use  a  two-wire  system,  246  a  three-wire  system  and  two  a 
five-wire  system.  The  second  table  gives  information  on 
the  rate  systems  in  use.  Among  the  stations  using  a  meter 
rate  with  discount  there  are  seven  stations  with  a  double- 
rate  system. — Elek.  u.  Mascli.  (Vienna),  July  23. 

Prepayment  Meters. — Gruher. — An  article  advocating 
strongly  the  use  of  prepayment  meters  for  the  sake  of 
making  electric  lighting  more  popular  with  the  less  well-to- 
do  classes  of  the  population.  It  is  recommended  that  the 
owner  of  a  at  house  or  tenement  house  should  pay  for  the 
electric  installation  and  should  get  his  money  back  by 
charging  for  every  room  with  electric  lamps  an  extra  rent 
of  $1  a  year.  A  review  is  given  of  the  principal  prepayment 
meter  designs  on  the  market  in  Germany.  In  Ludenscheid 
in  Germany  there  was  originally  a  strong  opposition  to  the 
introduction  of  prepayment  meters,  but  after  the  first  200 
had  been  in  use  for  a  few  months  the  people  changed  their 
mind  completely  and  within  two  years  the  number  of  pre- 
payment meters  increased  to  700.  For  all  installations  of 
at  least  two  and  not  more  than  ten  lamps  a  prepayment 
meter  must  be  used,  while  for  more  than  ten  lamps  a  double- 
rate  meter  is  used,  for  which  a  monthly  rate  is  charged. 
No  rent  is  charged  for  the  prepayment  meter,  but  the  price 
of  the  kw-hour  is  10  cents,  while  the  double-rate  consumers 
pay  10  cents  and  5  cents  respectively  per  kw-hour.  The 
system  has  given  satisfactory  results  for  the  central  station. 
• — Elek.  Zeit.,  Sept.  7. 

Italy. — J.  Reyval. — A  brief  sketch  of  the  development  of 
the  electrical  industry  in  Italy  since  the  first  central  station 
was  opened  in  Milan  in  1883.  The  dates  of  the  opening  of 
the  most  important  other  Italian  stations,  together  with 
brief  notes  on  their  equipment,  are  given. — La  Lumiere 
Elec,  Aug.  12. 

Charging  of  Ignition  Batteries. — W.  E.  Rogers. — An 
article  giving  data  on  the  best  equipment  of  central  stations 
for  the  charging  of  ignition  batteries  of  gas  engines  for 
automobiles. — Lond.  Elec.  Rez\,  Sept.  8., 

Wires,  Wiring  and  Conduits. 

Earth  Piute. — An  illustrated  description  of  an  earth  plate 
(Fig.  2)  designed  by  Mr.  J.  Bentham  for  an  English  col- 
liery installation.  The  whole  of  the  earth  plate  and  cable 
terminals  is  one  solid  casting  weighing  iioo  lb.  and  made 
of  iron  4  ft.  6  in.  square  to  point  of  teeth  and  I  J/4  in. 
in  thickness.  The  cable  connections  are  above  ground,  so 
that  there  is  no  danger  of  the  cable  becoming  detached  from 
the  earth  plate  through  corrosion  and,  as  inspection  is  easy, 
constant  testing  is  unnecessary.    The  cast-iron  terminals  to 


Fig.   2— Earth    Plate. 

take  the  cables  are  9  in.  in  height  from  top  of  plate  and 
4  in.  in  diameter,  having  a  hole  bored  in  the  center  of  each 
terminal  2  in.  in  diameter  and  6  in.  deep.  The  earth  plate 
is  fitted  with  three  terminals,  one  for  the  220-kw  generator, 
one  for  the  550-kw  generator  and  one  for  the  earth  cable 
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of  the  mine ;  it  is  fixed  in  a  vertical  position  in  the  ground 
in  the  usual  manner,  just  outside  of  the  power  house.  The 
full  length  of  cast-iron  terminals  remains  above  ground.  It 
is  so  arranged  that  the  water  from  the  exhaust  pipe  of  the 
engine  flows  constantly  to  the  earth  plate,  the  whole  being 
protected  by  a  small  brick  cabin  with  door.  The  earth  plate 
is  also  bonded  to  the  water  main  by  means  of  copper  tape 
}i  in.  wide  and  }-i  in.  thick,  two  pieces  of  this  being  used. 
Their  ends  are  put  into  the  cast-iron  terminals  of  the  earth 
plate.  In  fixing  the  cables  to  the  earth  plate  the  insulation 
is  taken  off  for  about  8  in.  or  9  in.  and  after  the  terminals 
have  been  made  hot  by  means  of  blow  lamps,  etc.,  the 
copper  cable  is  pushed  down  to  the  bottom  of  the  terminal 
and  then  run  in  solid  with  white  metal.  When  the  terminals 
are  cooled  off  the  bare  part  of  the  cables  may  be  finished  off 
with  insulation  and  black  varnish. — Lond.  Elec.  Eng'ing, 
Sept.  7. 

Units,    Measurements  and   Instruments. 

Reichsanstalt. — Grunbaum. — An  account  of  the  work  of 
the  German  Reichsanstalt  in  1910.  First  an  account  is 
given  of  the  co-operation  of  the  Reichsanstalt  in  the  work 
of  the  international  committee  on  electric  units.  The  dif- 
ferent investigations  in  the  first  department  relating  to  me- 
chanics and  heat  are  then  briefly  sketched.  In  the  elec- 
trical division  the  influence  of  humidity  on  the  manganine 
resistors  of  i  ohm  resistance  was  investigated,  as  was  also 
the  influence  of  the  silk  and  of  the  filter  paper  on  the  silver 
deposit  in  the  silver  voltameter.  Extended  investigations 
were  carried  out  concerning  the  radiation  loss.  In  the  elec- 
trical division  of  the  second  department  the  best  arrange- 
ment of  tests  of  transformer  oils  for  the  determination  of 
the  break-down  voltage  was  investigated.  Spheres,  as  well 
as  conical  points  and  needle  points,  were  used  as  electrodes. 
With  very  dry  and  pure  oils  the  break-down  voltage  be- 
tween points  is  somewhat  lower  than  between  spheres.  The 
difference,  however,  becomes  appreciable  only  for  greater 
distances  between  the  electrodes.  With  moist  oils  the  break- 
down voltage  was  sometimes  higher  between  points  than 
between  spheres.  In  general  the  values  found  with  points 
were  often  irregular.  Further  preliminary  work  was  done 
on  the  absolute  determination  of  the  ohm.  Other  work  re- 
ferred to  the  reduction  of  the  capacity  of  large  resistors, 
to  energy  losses  in  dielectrics,  to  energy  losses  with  rapid 
oscillations.  Ammeters  for  stronger  high-frequency  cur- 
rtnts  up  to  40  amp  were  tested  for  the  first  time.  The 
experiments  on  the  aging  of  fuses  w-ere  supplemented.  In 
the  magnetic  laboratory  improvements  of  the  methods  for 
testing  magnetic  materials  were  tried.  The  influence  of 
the  direction  of  rolling  on  the  saturation  value  of  dynamo 
sheets  seems  to  be  much  smaller  than  the  influence  on  the 
induction  with  low  field  intensities.  At  Bismarckhiitte  it 
was  found  that  the  permeability  of  sheet  strips  cut  at  an 
angle  of  45  deg.  with  the  direction  of  rolling  may  be  some- 
times greater  than  the  permeability  in  the  direction  parallel 
to  the  rolling  direction,  while  heretofore  it  was  assumed 
that  the  permeability  always  decreases  if  one  passed  from 
the  direction  of  rolling  over  to  a  direction  perpendicular 
to  the  direction  of  rolling.  Tests  of  magnetic  circuits  with 
materials  of  very  different  properties  have  given  interesting 
results.  In  the  thermometer  department  quartz-glass  re- 
sistance thermometers,  platinum  thermometers  for  low  tem- 
peratures and  optical  pyrometers  were  investigated. — EJek. 
Zeit..  Aug.  17. 

Reichsanstalt. — A  review  in  abstract  of  the  principal 
work  done  by  the  Reichsanstalt  in  1910. — Lond.  Electrician. 
Sept.  I. 

The  Self-induction  of  Incandescent  Lamps. — M.  Hoch- 
STADTER. — While  incandescent  lamps  are  generally  assumed 
to  represent  non-inductive  resistors  and  are  used  as  such, 
the  author  describes  some  experiments  in  which  carbon- 
lamps  showed  a  distinct  coefficient  of  self-induction.  Car- 
bon lamps  for  iio-volt  normal  operation,  when  used  as 
resistors  with  75  volts  at  their  terminals,  showed  a  phase 


difference  of  five  minutes.  With  a  decrease  of  the  voltage  I 
at  the  terminals  the  phase  difference  also  decreased  and  was 
practically  zero  at  45  volts.  The  phenomenon  is  due  to  the 
fact  that  when  a  carbon-filament  lamp  is  operated  by  alter- 
nating current  its  conductance  fluctuates  with  the  tempera- 
ture during  a  complete  cycle,  the  conductance  variations 
lagging  behind  the  current  variations.  This  results  in  a 
distortion  of  the  current  wave  which,  in  its  effect  on  the 
wattmeter,  is  equivalent  to  a  self-inductance.  If  this  argu- 
ment is  correct  it  has  to  be  expected  that  the  fluctuations  of 
the  conductance  would  more  strongly  manifest  themselves 
the  lower  the  frequency.  Tests  were  made  with  constant 
voltage  (80  volts),  while  the  frequency  was  varied  from 
50  periods  to  10  periods  per  second.  The  results  are  given 
in  Fig.  3,  showing  that  the  apparent  self-induction  in- 
creases rapidly  with  decreasing  frequency.  A  mathematical 
theory  is  given,  together  with  some  interesting  oscillograph 
curves.  The  author  shows  that  metallic-filament  lamps 
should  be  expected  to  represent  a  small  negative  reactance 
(a  capacity),  but  this  has  not  yet  been  tested. — Elek.  u. 
Mascli.   (Vienna),  Aug.  20. 

Induction  Meters. — An  official  statement  of  the  Reich- 
sanstalt, by  which  induction  meters  for  polyphase  currents 
and  single-phase  currents  of  the  Isaria  Meter  Company  are 
admitted  for  calibration.     Detailed  drawings  are  given  of 
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Fig.    3 — Variation     of    Seif- induction    with     Frequency    in     Incan- 
descent   Lamps. 

the  designs,  and  the  construction,  operation  and  method 
of  calibration  of  the  meters  are  described. — Elek.  Zeit., 
Aug.  10. 

High-Frequency  Generator. — A.  Larsen. — An  English 
translation  of  his  German  paper  recently  noticed  in  the 
Digest  in  which  a  method  of  generating  small  high-fre- 
quency currents  is  described,  a  telephone  receiver  being 
connected  to  a  microphone  by  adjustable  air  tubes.  The 
frequency  can  be  varied  from  600  cycles  to  iioo  cycles  pei 
second. — Lond.  Electrician.  Sept.  i. 

Harmonic  A-nalysis. — R.  Beattie. — The  author  describe; 
an  extension  of  Fischer-Hinnen's  method  of  resolving  £ 
periodic  wave  into  a  Fourier  series.  Besides  the  ordinar} 
Fischer-Hinnen  2  n-ordinate  method  he  discusses  a  4  H-ordi 
nate  and  a  combined  or  6  n-ordinate  method.  The  articl( 
is  well  illustrated. — Lond.  Electrician,  Sept.  8. 

Gyroscope  Compass. — O.  Martienssen. — A  paper  rea( 
before  the  Berlin  Electrical  Society  on  the  latest  design  0 
the  gyroscope  compass  and  its  use  on  board  ship  and  thi 
electrical  transmission  of  the  indications  of  the  compass  ti 
other  parts  of  the  ship. — Elek.  Zeit..  Aug.  24  and  31. 

Electrophysics  and  Magnetism. 

Emission  of  Electrons  from  Metals. — J.  R.  Wright.— Th 
emission  of  electrons  from  a  metal  plate  in  a  vacuum  whe 
illuminated  by  ultra-violet  light  has  been  the  subject  0 
various  investigations.  If  the  electrons  emitted  under  th 
influence  of  the  light  are  constituent  parts  of  the  aton 
which  owe  their  escape  to  resonance,  then  the  velocities  c 
emission  can  be  determined  by  measuring  the  maximui' 
positive  charge  acquired  by  a  metal  when  illuminated  in 
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perfect  vacuum.    Recently  Millikan  found  that  by  prolonged 
illumination  with  very  intense  ultra-violet  light  the  positive 
potentials  were  increased  from  ten  to  thirty  times  the  values 
previously  obtained.     The  present  author  has  determined 
the  relation  between  these  new  positive  potentials  and  the 
wave-length  of  the  incident  light.     The  positive  potential  of 
aluminum   was    found   to   increase    from   0.25    volt    to    14.1 
volts  as  the  result  of  long  exposure  to  very  intense  ultra- 
violet light.     The  relation  between  this  comparatively  high 
positive  potential  and  the  w^ave-Iength  of  the  incidc-nt  light 
has  been  determined,  and  it  has  been  found  that,  contrary 
to  the  results  obtained  by  Ladenburg  and  by  Hull,  the  posi- 
tive   potential    reaches    a    definite    maximum    for    a    wave- 
length  of  2166  MM.     Using   light    from   different   sources   is 
without  effect  either  on   the  value  or  the  position   in  the 
spectrum  of  the  maximum  point. — Pliys.  Rcvicnf,  July. 
'       Radiation  Pressure. — D.  Owen. — A  review  of  our  pres- 
ent  knowledge   of   radiation    pressure.      J'hc   prediction   of 
i   its  existence  on  theoretical  grounds  is  described  and  inter- 
.   pretation  of  radiation  pressure  is  given,  showing  how  the 
pressure  arises  in  wave  propagation,  dealing  first  with  light, 
heat  and  electrical  waves,  second  with  sound  w'aves,  and 
.   third  with  transverse  waves  in  an  elastic  solid.     An  inter- 
pretation  from   the   energy   point   of   view   is   also   given. 
,   Finally  the  most  important  experimental  work  on  the  sub- 
ject is  summed  up. — Lond.  Electrician,  Sept.  I. 
Conductivity   of   Copper. — In   last   year's   report   of   the 
crman  Reichsanstalt  an  account  is  given  of  tests  of  the 
electric  conductivity  of  various  samples  of  copper.     It  was 
found   that   with   a   good   approximation   there   exists   pro- 
proportionality  between  the  temperature  coefiicient  and  the 
'  electric  conductivity,  so  that  the  product  of  the  temperature 
coefficient  and  of  the  specific  resistance  in  ohms  at  15  deg.  C. 
■neaning   undoubtedly    per   centimeter   cube)    is   constant, 
.e  mean  value  of  this  product  for  all  kinds  of  copper  tested 
111  the  Reichsanstalt  since  1905  is  0.0000678.    The  same  rela- 
tion, with  other  numerical   constants,   seems   to   hold   good 
for  aluminum  and  iron.     Quite  a  similar  relation  has  been 
und  by  the  Bureau  of  Standards  in  Washington. — Elek. 
•  it..  Aug.  17. 

Magnetization  Curves  of  Iron. — J.  T.  Morris  and  T.  H. 

\N'GFORD. — A    paper   presented    before    the    Physical    So- 

;cty  of  London,  giving  an  account  of  an  investigation  of 

the  differences   between   the    magnetization    curves    for   a 

tjiven   sample   of   iron   when   determined   by   the   following 

'cthods:     (i)  Constant  rate  of  change  of  flux;  (2)  step- 

-step  method;   (3)    method  of  reversals,  and   (4)   alter- 

iting   current.     The    first,    or    "uniformly   varying   flux." 

cthod  appears  to  possess  advantages  over  the  older  meth- 

;^  and  is  recommended  by  the  authors.     In  Fig.  4  is  given 

liagiam  of  connections.    The  voltage  induced  in  the  sec- 

ndary  winding  S'  is  balanced  by  the  fall  of  potential  over 

a  known  resistance  r,.  in  series  with  a  known  resistance  r,. 

:  across  a  cell  B,  of  known  emf,  equality  being  indicated  by 

I  a  zero  reading  on  a  galvanometer  G.     The  battery  B  is 

I  closed  on  to  the  circuit  r^r,  and  simultaneously  the  primary 

•  current  is  caused  to  begin  to  change  by  means  of  the  rheo- 

I  Stat  A,  and  the  experimenter  has  continuously  to  adjust  the 

']  rheostat  at  such  a  pace  as  will  maintain  the  galvanometer 

I  reading  at  zero.     This  adjustment  requires  some  skill,  but 

,  an  average  experimenter  easily  acquires  this  with  a  little 

.  practice.     In  making  a  hysteresis  test  the  primary  current 

IS  continuously  varied  from  a  maximum  positive  value  to 

an  equal  negative  value  by  a  specially  designed  resistance 

m  which  two  sliders  a,  b.  connected  to  the  primary  wind- 

mg  P.  are  moved  in  opposite  directions  across  the  edges 

of  the  zigzag  resistance  A.     The  primary  current  is  meas- 

red  on  a  potentiometer  by  the  voltage  drop  across  a  known 

■  esistance,   r,,   the   exact   times   at   which    the   current   has 

certain   convenient   values    being    recorded    by    a    chrono- 

graphic  arrangenient.     Magnetization  curves,  permeability 

.curves,  reluctivity  curves  and  hysteresis  loops  determined 

by  all  the  different  methods  are  given  and  compared  with 


each  other.  The  authors  reach  the  following  conclusions. 
The  method  of  "uniformly  varying  flux"  appears  to  possess 
advantages,  both  scientific  and  practical,  over  the  older 
methods  in  use  for  the  testing  of  ring  samples  of  magnetic 
materials.  It  avoids  difficulties  due  to  eddy  currents  and 
magnetic  viscosity,  which  effects  are  themselves  due  pri- 
marily to  rapid  or  irregular  changes  of  flux.     It  also  has 


Potentiomcte 


Fig.   4 — Connections   for    IVIethod    of    Uniformly    Varying    Flux. 

the  practical  advantage  that  experiments  may  be  carried 
out  with  rapidity,  accuracy  of  repetition  and  under  standard 
or  predetermined  conditions  of  magnetic  change.  The 
authors,  therefore,  commend  this  method  to  the  careful 
consideration  of  those  interested  in  the  carrying  out  of 
magnetic  tests,  especially  where  great  accuracy  under  defi- 
nitely known  conditions  of  experiment  is  essential. — Lond. 
Electrician,   Aug.   25. 

Telegraphy,  Telephony  and  Signals. 

Manual  and  Automatic  Telephone  Systems. — W.  Stiel. — 
For  a  number  of  manual,  semi-automatic,  and  automatic 
telephone  systems  the  periods  of  time  required  for  the  dif- 
ferent steps  in  making  a  telephone  connection  are  given 
from  practice,  and  therefrom  different  "coefiicients  of  value" 
are  derived  for  the  different  systems.  The  results  are 
sunnned  up  in  a  table  which  is  believed  to  show  the  great 
superiority  of  the  automatic  systems  over  manual  systems, 
but  also  to  emphasize  the  great  difference  between  different 
automatic  systems. — Elek.  Zeit.,  Aug.  31. 


Book  Reviews. 


Ober  den  Kraftlinienverlauf  im  Luftraum  und  in  den 
Zahnen  von  Dynamoankern.    By  Dr.  Karl  Hoerner. 
Berlin:     Julius  Springer.     37  pages,  4  illus.,  3  plates. 
Price,  1.20  marks. 
A  thesis  on  a  research  directed  to  determine  the  mag- 
netic flux  density  in  and  around  the  teeth  of  armature  when 
excited.     Of  interest  to  dynamo  designers. 


Les     F.xkoui.e.me.nts     Industrie.        By     Eugene     Marec. 
.Paris:     Gauthier-Villars.    240  pages,  212  illus.     Price, 
9  francs. 
A   verv   practical   and   well-illustrated   treatise   on   arma- 
ture windings  for  both  direct-current  and  alternating-cur- 
rent machines.     Very  little  attention  is  given  to  the  theory 
of  the  subject,  which  is  taken  for  granted;  but  much  detail 
is  given  concerning  the  different  types  of  windings,  direct 
current,  single-phase,  two-phase  and  three-phase,  etc.,   for 
armatures.     The  armature-winding  diagrams  are  remark- 
ably simple.     The  details  of  structure  and  of  connection 
are  carefully  described. 
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Anlasser   und   Regler  fur   Ei.ektrische   Motoren   und 
Gener.\toren.      Second   edition.      By   Rudolf   Krause. 
Berlin:    Julius  Springer.     149  pages,  133  illus.     Price, 
5  marks. 
The    second    and   enlarged    edition    of    a    very    practical 
treatise  on  the  theory,  construction  and  mode  of  operating 
starters  and  regulators  for  generators  and  motors  of  vari- 
ous kinds,  written  by  an  engineer  for  engineering  students 
and  constructors.     The  various  switching,  controlling  and 
protecting  devices  of  dynamo-electric  machines  in  general 
use  are  described  and  illustrated  with  considerable  struc- 
tural  and   connectional   detail.      The    book    will    be    appre- 
ciated  by    designers    and    operators   of    direct-current    and 
alternatingf-current   machinerv. 


Electrochimie.  By  Henri  \'igneron.  Paris:  L.  Geisler. 
160  pages,  49  illus 
This  work  forms  one  section  (No.  44)  of  the  Encyclo- 
oedie  filectrotechnique,  now  in  course  of  publication,  and 
is  mainly  descriptive  of  the  various  electrochemical  proc- 
esses in  practical  use  at  the  present  day.  The  first  section 
of  the  volume  is  theoretical,  dealing  with  electrolytic  disso- 
ciation, concentration  changes,  electrolytic  conductivities, 
emfs  and  electrolytic  theories.  The  second  section  de- 
scribes and  details  the  chlorine  and  alkali  industries,  the 
manufacture  of  hypochlorites,  electrometallurgy  and  mis- 
cellaneous products  of  electrolysis.  The  third  section  dis- 
cusses the  industrial  production  of  ozone.  The  work  will 
be  of  particular  interest  to  electrochemical  engineers. 


New  Apparatus  and  Appliances 


SIGN  PROJECTOR. 

The  Electric  Advertising  Company,  32  Union  Square, 
Xew  York,  has  recently  placed  on  the  market  a  simple 
device  for  projecting  sign  advertisements  and  trademarks 
in  col'.rs  on  the  sidewalk  at  night,  or  the  device  can  also 
be  used  for  the  same  purpose  indoors  during  the  dav, 
projecting  the  sign  on  the  floor  or  wall. 

The  projector  complete  weighs  5  lb.  and  is  equipped  with  a 
flasher,  to  make  this  method  of  advertising  as  attractive  as 
possible,  and  is  so  arranged  that  the  flashing  period  can  be 
regulated  or  set  permanently  if  so  desired.     The  projector 


A  POLE-PRESERVING  MACHINE. 


sign   Projector. 

body  is  entirely  of  brass,  neatly  finished  in  gun  metal.  The 
device  will  operate  in  any  position  and  can  be  fastened  to 
a  bracket  wall  or  suspended  from  the  ceiling.  The  illumi- 
nant  is  a  special  wire-drawn  tungsten  of  100  cp.  The 
projector  has  three  lenses,  and  when  placed  in  focus  pro- 
jects a  powerful  spot  of  light  about  4  ft.  in  diameter,  which 
increases  in  size  to  accord  with  the  distance  between  the 
front  lens  and  the  background  upon  which  the  sign  is 
projected. 

The  slides  are  2'/^  in.  in  diameter  and  are  made  of  sheet 
brass  for  plain  letters,  glass  being  used  for  trademarks  or 
color  etTects.  The  slides  are  dropped  into  a  slot  arranged 
in  one  of  the  tubes.  Slides  are  furnished  at  a  nominal  cost, 
and  thus  can  be  changed  frequently. 


The  steadily  increasing  cost  of  pole  timbers,  due  to  the 
gradually  diminishing  supply,  has  caused  all  companies 
using  wooden  poles  for  overhead  electric  circuits  to  con- 
sider methods  for  increasing  the  life  of  these  poles.  Many 
preservative  treatments  have  been  proposed  and  tried  out 
to  some  extent.  One  method,  effective  but  rather  expensive, 
contemplates  the  impregnation  of  the  outer  layer  of  the 
entire  pole,  or  of  that  portion  of  it  embedded  in  the  ground. 
Another,  using  brush  or  non-pressure  treatment,  is  not  so 
effective  but  more  economical.  A  new  method,  using  a 
pole-preserving  machine,  may  be  said  to  occupy  a  position 
midway  between  the  other  two,  and  is  described  herewith. 

Careful  observation  has  shown  that  poles  decay  almost  ex- 
clusively at  the  ground  line,  where  the  zone  of  prolonged  ex- 
posure to  both  moisture  and  air  forms  a  fertile  breeding 
place  for  germs  and  insects  that  destroy  the  wood  cells. 
It  seems  logical,  therefore,  that  the  portion  of  the  pole 
near  the  ground  line  needs  the  chief  protection.  The  prob- 
lem of  providing  a  simple  and  inexpensive  method  of  ap- 
plying such  a  treatment  engaged  the  attention  of  George 
P.  Benton  and  I.  B.  Eberhardt,  of  Chicago,  experienced 
cedar-pole  men,  who,  after  several  years  of  investigation 
and  experimental  work,  conceived  what  is  known  as  the 
"B.  &  E.  pole-preserving  machine." 

A  demonstration  of  this  machine  was  made  on  Sept. 
20  in  the  pole  yard  of  one  of  the  largest  public-utility 
corporations  of  Chicago.  Fig.  i  is  a  view  of  the  machine 
under  test,  with  a  pole  in  position.  About  a  dozen  repre- 
sentatives were  present  from  the  United  States  Forest 
Service  and  from  several  of  the  leading  electric-utility 
companies  of  Chicago  and  other  cities.  Three  35-ft.  Michi- 
gan cedar  poles  cut  last  winter  were  treated  seven,  ten  and 
fifteen  minutes  respectively  with  heated  creosote  oil,  which 
was  injected  by  an  air  pressure  of  about  5  lb.  per  square 
inch  into  a  3-ft.  band  corresponding  to  the  ground  belt  of 
the  pole.  With  the  ten-minute  treatment  an  initial  penetra- 
tion of  3/16  in.  was  obtained  and  this  extended  in  a  few 
days  to  a  depth  of  over  '4  in.  The  pole  in  the  ten-minute 
treatment  absorbed  a  full  gallon  of  oil  in  the  3-ft.  band  that 
was  subjected  to  the  treatment.  The  tests  showed  the 
simplicity  and  value  of  the  process. 

A  fair  idea  of  the  machine  may  be  obtained  from  the 
accompanying  illustrations,  and  more  particularly  from  Fig. 
2,  which  is  a  good  general  view.  The  machine  is  about 
19  ft.  long  and  6  ft.  wide  and  is  mounted  on  iron  wheels 
so  that  it  may  be  easily  hauled  about  by  a  team  of  horses  to 
various  positions  in  the  pole  yard  or  taken  from  yard  to 
yard.  The  main  parts  of  the  machine  are :  A  steam  boiler, 
an  air  compresser  and  storage  tank,  a  closed  oil  tank  con- 
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taining  steam  coils  for  heating  the  preserving  oil,  an  air- 
tight canvas  band.  3  ft.  wide,  which  incases  the  pole  at  the 
zone  to  be  treated,  and  the  necessary  gearing  and  mechan- 
ism to  pass  this  band  about  the  pole  and  tighten  it.  If  a 
large  number  of  poles  are  to  be  treated  a  platform  is  built 


machine,  the  entire  operation  taking  only  a  few  minutes 
beyond  that  required  for  actually  subjecting  the  pole  to  the 
oil.  Any  kind  of  coal-tar  oil  may  be  used.  The  capacity 
of  the  machine  is  about  fifty  poles  a  day.  Poles  from  7  in. 
to  24  in.  in  diameter  may  be  handled.  The  cost  of  treating 
each  pole,  which  includes  labor,  oil.  fuel  and  fixed  charges 
on  the  machine,  is  said  to  be  only  a  fraction  of  a  dollar  for 
a  7-in.-top,  35-ft.  pole. 

This  process  of  pole  preservation  and  the  machine  for 
carrying  it  out  arc  protected  by  basic  patents.  The  ma- 
chine is  manufactured  by  the  B.  &  E.  Pole-Preserving  Ma- 
chine Company,  Fisher  Building,  Chicago.  The  company 
undertakes  also  to  furnish  treated  poles  from  Chicago. 


ELECTRIC  GLUE-HEATING  APPLIANCES. 


It  has  been  estimated  that  more  than  $4,000,000  is  paid 
every  year  by  manufacturers  in  this  country  for  glue.  It 
has  also  been  asserted  by  those  in  position  to  know  that 
approximately  one-half  of  the  glue  purchased,  or  $2,000,000 
worth,  is  wasted  yearly.  Some  of  this  waste  is  unavoidable, 
Inu  much  of  it  can  be  prevented.    A  great  deal  of  glue  is 


Fig.    1 — Pole-Preserving    Machine    During   Tests. 

•..  cither  side  of  the  machine  or  the  latter  is  placed'  uva 
rench  so  as  to  have  the  iron  skids  level  with  the  ground-; 
t  simpler  plan  is  to  place  inclined  skids  on  each  side  of  the 
fnachine. 

1  The  operation  of  the  machine  is  quite  simple.  The  pole 
(S  rcSUed  onto  the  iron  skids.  The  two  segmental  rings, 
fhich  open  at  the  top  and  are  known  as  track  rings,  are 
flosed  about  the  pole  by  turning  a  hand  wheel.  The  spool 
tarn'ing  the  canvas  band  is  then  revolved  about  the  pole 
»y  an  opposite  movement  of  the  handle.  A  clamping  bar  is 
hedged  against  the  band  so  that  the  latter  forms  a  closed 
#ag  or  cylinder  around  the  pole.  Air  pressure  is  applied 
io  the  edges  of  the  band  to  tighten  it  and  the  compressed 
^ir  is  allowed  to  enter  above  the  oil  in  the  tank,  thus  forcing 
ihe  heated  oil  through  a  pipe  connection  into  the  bag  and 
entirely  around  the  pole  for  any  desired  length  of  time. 
\ny  oil  oozing  out  of  the  bag,  as  for  instance  through 
'""cks  in  the  pole,  drops  into  a  basin  on  top  of  the  tank. 


Fig.    1 — Disk-Type    Immersion    Heater   for    Glue-Pots, 

spoiled  through  overheating.  It  is  well  recognized  that  the 
proper  temperature  for  melting  glue  lies  somewhere  in  the 
neighborhood  of  140  deg.  Fahr.  It  is  also  thoroughly  appre- 
ciated that,  if  the  temperature  of  glue  is  allowed  much  to 
exceed  160  deg.  Fahr.,  if  it  is  not  rendered  wholly  unfit  for 
use,   its  strength   will   be  greatly   impaired.     .Vn   expensive 


Fig.  2 — Pole-Preserving   IVIachine. 


Fig.   2— Exploded    Vie 


of    Portable   Glue-Pot. 


*tB?*^'^  it  is  later  drained  by  opening  a  drip  valve.  Thus 
■o  oiTis  wasted  by  spilling  on  the  ground  or  by  treating 
jore  than  that  part  of  the  pole  that  is  subject  to  decay 
'hile  in  service.  By  means  of  the  reverse  operation  the 
ole  is  released  and  then  rolled  off  the  other  side  of  the 


glue  thus  abu.se(l  will  be  no  more  effective  tlian  a  cheap 
quality.  On  the  other  hand,  either  live  or  exliaust  steam 
has  a  temperature  (at  atmospheric  pressure)  of  at  least 
212  deg.  Fahr. 

Electrical  methods  of  glue  heating  are,  when  properly 
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applied,  ideal.  The  ease  with  which  the  heat  can  be  con- 
trolled, the  evenness  of  the  temperature  afforded,  the  readi- 
ness with  which  electricity  for  ghie-pot  or  heater  operation 
can  be  conducted  to  any  part  of  a  factory  and  its  economy 
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Fig.   3— Flush-Type    Bench   Glue-Pot   Installed. 

are    all    convincing    recommendations    for    the    electrically 
heated  appliances. 

The  Westinghoiise  Electric  &  Manufacturing  Company  is 
manufacturing  a  line  of  glue-heating  appliances  that  have 


been  designed  to  incorporate  all  desirable  features  and  are 
intended  to  appeal  to  practical  men  through  their  simple 
and  common-sense  design  and  the  fact  that  they  are  verv 
ruggedly  built  to  withstand  the  abuse  of  industrial-plant 
service.  This  line  includes  portable  glue-pots  in  capacities 
of  "X  pt.  to  4  qt. ;  flush  bench-type  glue-pots  in  capacities  of 
I  pt.  to  4  qt..  and  glue  cookers  in  capacities  of  3  gal.  to 
25  gal.     The  electrical  heaters  used  in  the  devices  are  also 
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Fig.    5 — Sectional    View    of    Electrically    Heated    Glue    Cooker. 

supplied  separately,  so  that  any  manufacturer  can  fit  his 
present  line  of  glue-heating  devices  for  electrical  operation. 
All  the  Westinghouse  glue-heating  devices  are  equipped 
with  immersion-type  heaters — those  which  are  submerged 
in  the  liquid  to  be  heated.  Obviously  this  is  the  most  efficient 


type  of  heater  for  liquids,  as  no  heat  can  be  lost  by  direct 
radiation  from  the  heater.  Disk-imniersion-type  heaters, 
like  that  shown  in  Fig.  i,  are  used  in  the  glue-pots,  while 
bayonet-type  immersion  heaters,  Fig.  4,  are  used  in  the 
glue  cookers. 

The  construction  of  the  portable  glue-pots  is  evident  from 
Figs.  I  and  2.  Glue-pots  of  cast  iron,  with  tinned-iron  glue 
vessels,  are  made  in  capacities  of  yi  pt.  and  i  pt.,  but  the 
regular  line  has  spun-copper  glue  vessels,  it  having  been 
found  that  this  is  the  most  satisfactory  material  for  ghu 
receptacles.  Substantial  bails  are  provided  both  on  tin 
casings  and  on  the  glue  vessels.  The  portable  pot  is  de- 
signed for  use  in  any  part  of  a  shop  where  it  can  be  con- 
nected to  an  electric  socket. 

Flush-bench-type  glue-pots  are  designed  for  mounting  in 
bench  tops  or  slides,  as  shown  in  Fig.  3.  A  sectional  view 
of  a  bench-type  pot  is  given  in  Fig.  4,  which  shows  its  con 
struction.  Glue  vessels  and  electric  heaters  are  interchange 
able  for  portable  and  flush-type  glue-pots  of  equal  size. 

The  glue  cooker  is  entirely  of  heavy  copper  and  will  lasi 
indefinitely.  It  will  be  noted  from  the  sectional  view  ot 
the  glue  cooker  shown  in  Fig.  5  that  the  bayonet-typi 
heater  is  located  in  a  vaporizing  chamber  located  undei 
the  water  vessel.  Almost  immediately  after  current  i; 
turned  on  water  is  evaporated  and  the  vapor  rising  throiigl 
the  circulating  ;pipe  enters  the  space  surrounding  the  gin. 
vessel.  Because  of  this  arrangement  of  the  vaporiziiij 
equipment  the  space  is  filled  with  vapor  in  a  very  short  timi 
^ong  before  the  entire  body  of  water  is  heated  to  th^ 
vaporizing  temperature.  Heating  of  the  glue  in  minimun 
time  is  thus  assured.  A  controller  is  provided  whereby  th 
temperature  of  the  glue  can  be  adjusted  to  a  nicety. 


STEEL  REFLECTORS. 


Tliere  are  certain  conditions  in  which  steel  reflectors  wit 
aluminum  finish  are  unsuitable  on  account  of  deterioratio 
due  to  acid  fumes  or  excessive  dirt  or  exposure.  In  orde 
to  meet  these  adverse  conditions  the  Holophane  Compan 
has  designed  a  new  line  of  steel  reflectors  having  a  toug 
enamel  finish  and  with  the  holders  and  connections  of  co] 
per.  These  new  reflectors  are  finished  both  inside  and  01 
with  a  white  enamel,  which  is  stated  to  have  a  reflectir 
value  about  18  per  cent  higher  than  any  other  at  presei 
available  and  which  is  not  affected  by  chemical  fumes  < 
by  weather  conditions  and  is  very  easily  cleaned.  They  a 
made  for  the  extensive  type  of  light  distribution  only. 

Three  holding  devices  are  now  available  for  use  vvi 
HoIophane-D'Olier   reflectors.     The   clip   spring  holder 
well  known,  being  the  type  that  has  hitherto  been  supplii 
exclusively.     A   new  2yl-in.   heel   which   admits   using  tl 
steel  reflectors  with  standard  holders,  and  a  porcelain  sock 


steel   Reflector 


holder  which  allows  the  use  of  steel  reflectors  inpa' 
installations  where  brass  sockets  are  not  permissible,  ;' 
now  available  also.  These  holders,  as  before  stated.  ■- 
copper  finished  and  are  of  a  sturdier  construction  than  th^: 
heretofore  used. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

INUL'STRL\L  conditions  are  showing  gradual  iniprovcnicnt, 
Dut  the  absence  of  steadying  influences  is  still  apparent. 
Qains  are  being  made  in  many  lines  of  industry,  but  a 
stimulus  to  hasten  advancement  is  needed.  Competition  and 
price-cutting  have  expanded  operations  this  week  in  the  steel 
trade,  and  from  present  indications,  September  tonnages  will 
equal  those  of  August.  Demand  for  foundry  iron  is  broader, 
and  several  sales  of  fair  amounts  have  been  made.  Equip- 
ment orders  from  the  railroads  are  still  in  narrow  volume, 
but  inquiries  are  on  an  increasing  scale,  and  there  is  a  fair 
outlook  for  better  business.  Dry  goods  and  clothing  lines  are 
enlarging,  and  export  demand  for  cotton  goods  is  showing 
substantial  increase.  Sentiment  has  been  improved  by  news  of 
good  weather  conditions  in  the  harvesting  sections  throughout 
the  country,  and  the  forward  movement  is  reflected  by  better 
collections  at  the  important  centres.  Western  traffic  conditions 
are  improving.  Public  interest  has  centered  this  week  upon 
developments  in  the  affairs  of  large  corporations  and  the  ques- 
tion of  their  legality  under  the  last  rulings  of  the  Sherman 
law.  .\ttorney-riencral  \\  ickersham.  after  approving  the  re- 
organization plan  of  the  .\mcrican  Tobacco  Company  on  Mon- 
day, issued  a  carefully  phrased  statement  the  same  day  to  ex- 
press the  attitude  of  the  government  toward  trusts,  the  sub- 
Stance  of  which  indicated  probability  of  suits  against  ques- 
tionable companies  in  case  voluntary  dissolution  was  not  made. 
Owing  to  the  ambiguity  of  the  remarks,  business  interests 
foimd  little  in  them  to  settle  rumors  of  investigation  of  the 
Sttel  Corporation,  and  in  order  to  set  such  rumors  at  rest,  a 
statement  was  given  out  on  Tuesday  by  the  United  States 
Steel  Corporation,  stating  that  it  is  not  violating  the  Sherman 
law  and  has  no  intention  of  voluntary  dissolution.  Business 
failures  for  the  week  ended  September  21,  as  reported  by 
Bradstrcct's.  were  236,  as  compared  with  219  last  week,  190 
for  the  corresponding  week  in  1910,  171  in  1909.  267  in  1908 
and  166  in   1907. 


The  Copper  Market. 

CO\'TIN'U.\TION  of  dullness  in  the  copper  industry  has 
resulted  i.i  a  decline  of  ]/%  cent  per  pound  in  the  price 
of  domestic   copper   and   in   a   slightly   larger   reduction 
prices  abroad.     The   larger   agencies   are   holding   out   for 
;  cents,  but  electrolytic  is  now  selling  at  12.20  cents  to  I2J4 
nts   per   pound,   cash,    for   September   and   October   delivery, 
'tie  response  to  the  lower  prices  is  being  made,  however,  by 
ther   domestic   or    foreign   consumers,    for   the   majority   are 
ndine   deliveries   on    standing   contracts    sufficient    for    imme- 
.ite  needs  and  are  placing  only  very  small  orders   for  future 
requirements.      Standard    copper    in    New    York    is    dull    and 
i   shows  signs  of  further  weakness.     The  record  of  the  month 
1   has  been   exceedingly   poor   and    the    September   report   is   not 

Sundard  Copper.                                             Bid.            Asked.  Price. 

i   Spot   11.80  11.90  

September   11.80             11.90  11.85 

'^— '^-   11.80             11.90  11.85 

--'■'■r    11.80               11.90  11.85 

r    11.80               11.90  11.85 

!  ondon  market,  Sept.  26,  was  as  follows: 

Noon.  Closing. 

£     s     d  £     s     d 

andard  copper,  spot 54     6     3  55     2     6 

■indard  copper,  futures 54     8     9  55     5     0 

txtreme  fluctuations  for  this  year. 

Highest.  Lowest. 

,       ,                                                                                    12.25c  11.57^c 

i.indon,    spot £57     10     0  £53     7     6 

ndon.    futures 58       2     6  54     0     0 

St    selected 61     10     0  57     5     0 

y.\pected  to  show  progress  in  the  industry.  Development  of 
I  industrial  unrest  abroad  has  checked  the  narrow  buying  move- 
I  ID^l|(  that  followed  the  last  report  of  the  Copper  Producers' 
I  Assbciation    and    consumers    have    not    purchased    in    large 

amounts  at  any  time  during  the  month.  In  view  of  this  lack 
,  of  interest  it  is  believed  that  total  deliveries  in  September  will 
•not  exceed  100,000,000  lb.,  and  that  after  making  allowance  for 

slight  curtailment  at  several  of  the  refineries  the  forthcoming 

report   of   the   association    will    show    an    increase   of    at    least 


10,000,000  lb.  in  surplus  stocks.  The  knowledge  that  most  of 
the  copper  now  being  shipped  abroad  is  upon  contracts  placed 
before  the  slackening  in  foreign  demand  took  place,  and  the 
prospects  of  large  accumulations  of  stocks  in  producing  hands 
continue  to  strengthen  the  position  of  consuming  interests  and 
lead  to  the  belief  that  still  lower  prices  may  be  expected. 
.Amalgamated  Copper  shares  declined  4>i  points  in  the  break 
in  the  stock  market  on  Monday.  Ivxports  for  the  month,  in- 
cluding Sept.  ->5,  aggregate  20,531  tons.  The  daily  call  on  the 
Metal  Exchange  Sept.  26  quoted  copper  as  per  the  accompany- 
ing table. 


Industrial  and  Commercial  Notes 

Claiins  Rentals  for  New  York  Conduits.— Henry  S. 
Tliompson,  Coipnussioncr  of  Water  Suppl\',  Gas  and  Electricity 
of  New  York  City,  has  written  to  Mayor  Gaynor  stating  that 
many  telegraph,  fire  alarm  and  electric  protective  companies  are 
apparently  operating  without  franchises  for  privileges  in  city 
streets.  Mr.  Thompson  finds  that  the  Western  Union  Tele- 
graph Company  has  made  no  payments  to  the  city  since  1885. 
He  asks  for  inimediate  investigation  of  the  rights  of  all  the 
companies  whose  lines  occupy  space  in  the  public  streets,  and 
recommends  tl|at  those  companies  which  are  found  not  to 
possess  the  prqper  consent  or  authority  to  operate  should  be 
compelled  to  make  application  for  franchises  and  to  pay  into 
the  city  treasury  the  amount  due  for  the  period  of  time  in 
which  they  have  unlawfully  occupied  space  in  the  streets.  The 
following  nine'  companies  are  named  specifically  by  Mr. 
Thompson:  American  District  Telegraph  Company,  Holmes 
Electric  Protective  Company,  Stock  Quotation  Telegraph  Com- 
pany, Bankers  &  Brokers'  .Messenger  Company.  Automatic  Fire 
Alarm  Company,  Consolidated  Fire  Alarm  Company,  Man- 
hattan Fire  Al^rm  Company,  National  District  Telegraph  Com- 
pany and  Special  Fire  .-\larm  Electrical  Signal  Company. 

Long  Power  Transmission. — .\dvices  from  San  Ber- 
nardino, Cal.,  qre  to  the  eltect  that  the  Southern  Sierra  Power 
Company  is  preparing  to  invade  the  southern  California  field 
with  its  large  amount  of  surplus  electrical  energy  generated 
at  the  great  power  house  at  Bishop  Creek,  Imyo  County,  3°° 
miles  north.  It  is  said  that  surveyors  are  now  in  the  field 
running  lines  for  the  high-voltage  transmission  line  to  be 
built  across  the  San  Bernardino  Mountains  and  the  desert 
beyond.  The  company  has  also  secured  a  blanket  franchise 
to  construct  pole  lines  over  the  highways  of  San  Bernardino 
and  Riverside  Counties.  A  site  has  been  purchased  in  the  west- 
ern part  of  S^n  Bernardino  for  a  plant,  apparently  to  be  used 
as  a  terminal  station,  although  possibly  a  steam  reserve  may 
be  also  installed.  C.  M.  Scrubby  is  mentioned  as  one  of 
the  officers  of  the  Southern  Sierra  Power  Company  who  are 
active  in  the   work   in   and  near   San   Bernardino. 

Kansas  City  Railway  &  Light  Company.— Full  investiga- 
tion of  street  railroad  conditions  in  Kansas  City  will  probably 
be  a  result  of  a  petition  which  the  city  has  filed  in  the  United 
States  Court  requesting  that  either  the  railroad  properties  of 
the  Kansas  City  Railway  &  Light  Company  be  made  suitable 
for  the  needs  of  the  city,  or  the  charter  of  the  company  be 
revoked  at  once.  Further  complication  arises  from  the  fact 
that  the  only  source  available  at  present  by  which  the  receivers 
of  the  company  can  provide  finds  for  satisfying  the  city's  re- 
quirements is  by  withholding  bond  interest,  and  if  this  plan 
is  followed,  bondholders  can  appeal  to  the  courts  for  their 
property. 

Association  of  Edison  Purchasing  Agents. — The  regular 
annual  ineetin.g  of  the  .Association  of  Edison  Purchasing 
Agents  was  heid  at  the  New  Monmouth  Hotel.  Spring  Lake,  N. 
J.,  Sept.  21,  at  which  the  following  officers  were  elected  for  the 
ensuing  year :  President,  J.  W.  Brennan,  Detroit  Edison  Com- 
pany ;  first  vice-president,  W.  H.  Francis,  Boston  Edison  Com- 
pany :  second  vice-president,  J.  B.  Eaton,  Rochester  Electric 
Light  Company ;  treasurer,  Andrew  Banks,  Jr.,  Consolidated 
Electric  Light  &  Power  Company  of  Baltimore;  secretary,  H. 
F.  Frasse.  Brooklyn  Edison  Company;  stock  controller,  E.  H. 
Shufro,  Union  Electric  Light  Company,  St.  Louis,  Mo. 
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Western  Electric  Business. — .Mthough  a  slight  decrease 
in  gross  business  lias  been  shown  in  four  of  the  past  five 
months.  Western  Electric  business  in  the  eight  months  ended 
Aug.  30  is  about  3  per  cent  larger  than  the  showing  made  in 
the  corresponding  eight  months  last  year.  Gross  sales  in  1910 
were  $61,000,000,  and  from  present  indications  the  191 1  record 
will  e.xceed  this,  approaching  $66,000,000,  which  would  be  the 
largest  gross  in  the  history  of  the  company  with  the  exception 
of  that  in  1906,  which  totaled  $69,000,000.  Comparative  figures 
show  that  -August  business  was  about  3  per  cent  under  that  of 
.August,  1910;  that  July  was  about  3  per  cent  less  than  July  of 
last  year,  while  there  was  a  slight  gain  in  May,  and  a  falling  off 
cf  about  4  per  cent  in  .April,  compared  with  the  corresponding 
months  of  1910.  Foreign  business  of  the  company  is  running 
steadily  and  the  present  falling  off  in  the  domesti 
of  the  company  is  chiefly  from  the  eastern  part^f  th 
About  26,000  employees  are  now  on  the  pay  roHS,  which,  with 
approaching  completion  of  the  new  plants  at  Hawthorne,  in- 
dicates satisfactory  progress  in  the  affairs  of  the  company. 

Western  Union  Rates. — President  Vail  of  the  Western 
L  nion  Telegraph  Company,  discussing  rumors  of  a  possible 
rate  controversy  as  an  outcome  of  the  lease  of  two  English 
cable  companies  by  the  Western  Union,  said  recently :  "It  is 
singular  that  the  Postal  Company  should  call  attention  to  the 
danger  of  a  war  of  cable  rates.  The  Mackay  company  is  a 
cable  system  with  a  land  line  adjunct  for  the  collection  and 
delivery  of  cables.  Its  cable  profits  are  80  per  cent  at  least 
of  its  total  net  income  upon  which  it  depends  to  pay  its  divi- 
dends on  $90,000,000  of  stock.  The  Western  Union  is  a  land 
system  with  a  cable  adjunct.  Without  any  cable  earnings  yet 
it  can  take  care  of  the  cable  obligations  out  of  its  surplvis^ gjyj^ 
maintain  dividends.  To  talk  of  a  war  of  rates,  however;  is  oUf 
of  date.  It  is  too  primitive.  In  all  the  new  services  which 
the  Western  Union  has  introduced  it  will  be  seen  that  while 
the  Western  Union  has  been  anticipating  the  needs  of  the 
public  and  developing  new  lines  of  business  it  has  been  careful 
not  to  interfere  in  any  way  with  the  established  business  or  old 
services." 

Public  Service  Corporation  of  New  Jersey. — Thomas  N. 
McCarter,  president  of  the  Public  Service  Corporation  of 
New  Jersey,  stated  on  Wednesday  at  a  hearing  by  the  New 
Jersey  Board  of  Utilities  Commissioners  that  rates  of  the 
company  for  both  gas  and  electric  service  will  be  reduced 
after  Jan.  i,  1912.  The  rate  schedule  submitted  by  the 
electric  company  provides  for  the  same  schedule  of  discounts 
recently  adopted  by  the  New  York  Edison  Company.  Re- 
ferring to  statements  that  the  company  was  active  in  politics, 
Mr.  McCarter  said  that  the  company  has  been  active  in  politics 
to  the  e.xtent  of  self-preservation.  "Just  as  long,"  he  said, 
"as  approximately  10  per  cent  of  the  bills  introduced  into  the 
Legislature  at  Trenton  affect  the  business  of  this  corporation, 
just  so  long  will  the  corporation  not  only  be  justified,  but 
required,  to  defend  itself  from  such  attacks  by  any  legitimate 
means  within  its  power." 

Electric  Service  Extended.— On  Sept.  27  forty  ofiicials  of 
the  Pennsylvania  Railroad  Company  and  the  Hudson 
&  Manhattan  Company  made  the  initial  run  on  the  high  speed 
.road  to  be  operated  by  these  companies  between  New  York  and 
Manhattan  Transfer,  where  the  Pennsylvania  road  changes 
from  steam  to  electric  locomotives  for  its  through  trains. 
As  soon  as  right-of-way  can  be  obtained  the  service  of  the 
Hudson  &  Manhattan  Company  will  be  extended  to  Newark. 
Wilbur  Fish,  vice-president  of  the  company,  stated  after  the 
inspection  trip  that  construction  work  for  this  extension  will 
require  about  sixty  days.  After  the  line  from  Manhattan 
1  ransfer  has  been  completed  to  Newark  the  only  part  of  the 
system  to  be  built  will  be  an  extension  in  New  York  City  from 
Thirty-fourth  Street  to  the  Grand  Central  Station,  Service 
will  be  put  m  operation  Oct.  i  over  the  portion  of  the  system 
now  completed. 

U.  S.  Lighting  &  Heating  Company  Expanding.— Owing 
to  widespread  adoption  of  axle-generating  sets  by  railroads 
throughout  this  country,  Canada  and  Mexico,  for  train-lighting 
purposes,  business  of  the  United  States  Lighting  &  Heating 
Company  is  showing  continual  improvement.  Control  of  the 
Bhss  axle  lighting  devices  is  held  by  the  United  States 
company,  through  ownership  of  the  Bliss  Electric  Car  Light- 
ing Company,  and  the  company  also  controls  the  National 
storage  batteries  by  ownership  of  the  National  Battery  Com- 
pany.    During   the   month   of   August  these   devices   were   in- 


stalled in  500  cars,  at  a  cost  of  $800  to  $850  per  car,  making 
gross  business  for  the  month  from  this  source  of  $400,000. 
Part  of  the  expansion  of  the  company's  business  has  been 
due  to  increased  demand  for  electric  lighting  of  automobiles 
and  large  demand  for  batteries  for  electric  vehicles. 

Westinghouse  Railway  Orders. — Recent  orders  received 
by  the  Westinghouse  Electric  &  Manufacturing  Company  in- 
clude the  following :  From  the  Bluestone  Traction  Company, 
of  Bluefield,  W.  Va.,  for  one  double  equipment  of  Xo.  ioi-B-2 
motors  and  type  K-io-A  control ;  from  the  Dayton  &  Troy 
Electric  Railway  Company,  Dayton,  Ohio,  for  two  type  HL  con- 
trol equipments ;  from  the  Oakland  &  Antioch  Railway  Com- 
pany, San  Francisco,  Cal.,  for  four  quadruple  equipments  of  No. 
321  motors  and  control,  one  quadruple  equipment  of  Xo.  332-E 
motors  and  control,  and  one  locomotive  equipped  with  four  No. 
30S-B-6  motors  and  control ;  from  the  Lake  Charles  Railway, 
Light  &  Water  Works  Company,  Lake  Charles,  La.,  for  two 
double  equipments  of  No.  92-A  motors  and  K-io-A  control. 

Otis  Elevator  Company. — Nearly  $30,000  has  been  dis- 
tributed voluntarily  by  the  Otis  Elevator  Company  to  the 
families  of  the  victims  of  the  explosion  of  molten  iron  at  the 
Yonkers  plant  of  the  company  last  June.  Payments  in  amounts 
from  $3,000  upward  have  been  made  to  the  widows  of  the 
four  men  who  lost  their  lives  on  this  occasion,  and  their  weekly 
wages  will  be  paid  for  one  year  by  the  company.  The  doctors' 
bills  and  wages  of  the  injured  have  been  paid.  As  the  company 
was  held  blameless  for  the  accident,  its  policy  is  a  noteworthy 
instance  of  the  attitude  now  held  by  leading  corporations 
toward  employers'  liability. 

Canadian  Company  Buys  Equipment.  —  The  Sarnia  Gas 
]:;,&  liiectric  Liglit  Company,  of  Sarnia,  Ont.,  has  purchased  the 
follbwing  equipment :  Boilers,  receivers,  piping,  condensers  and 
a  mi.xed  pressure  turbine  from  Goldie,  McCulloch  Company,  of 
Gait,  Ont. ;  three-phase,  6o-cycle  generators  from  Kilmer,  Pul- 
len  &  Burnham,  of  the  Swedish  General  Electric  Company; 
three  exciter  sets  from  the  Canadian  Westinghouse  Company; 
switchboard  from  the  Canadian  General  Electric  Company ;  and 
pumping  equipment  from  the  Deane  Steam  Pump  Company,  of 
Holyoke,  Mass..  and  Henry  R.  Worthington,  of   New  York. 

Electric  Automobiles  for  Expor-t. — A  report  from  an 
American  consul  in  a  Latin-American  country  states  that  an 
inquiry  has  been  received  from  one  of  the  largest  importing 
firms  in  the  city  in  which  he  is  located,  requesting  names  of 
the  principal  manufacturers  of  electric  automobiles  in  the 
United  States.  In  order  to  save  time  in  ordering  goods  the 
consul  suggests  that  manufacturers  send  their  price  lists  and 
full  particulars,  as  well  as  catalogs.  Further  information 
may  be  obtained  from  the  Bureau  of  Manufactures,  Wash- 
ington.    The  inquiry  has  the  file  number  7363. 

Proposed  Sale  of  Winnipeg  Electrical  Properties  to 
Municipality. — At  a  conference  between  Sir  William  Mac- 
Kenzie  and  the  special  committee  of  the  Winnipeg  (Man.) 
City  Council  on  Sept.  23  a  basis  of  audit  was  agreed  to  in 
connection  with  the  proposed  purchase  by  the  municipality 
of  the  Winnipeg  electrical  properties.  The  proposed  purchase 
involves  the  payment  of  $24,000,000  to  the  MacKenzie  and  Mann 
interests  for  the  street-railway,  light,  power  and  gas  plants. 
The  necessary  by-law  will  he  at  once  prepared  and  submitted 
to  the  ratepayers  for  ratification. 

Morris  &  Somerset  Electric  Company. — In  order  to  meet 
the  requirements  of  increased  business,  the  Morris  &  Somerset 
Electric  Company,  of  Morristown,  N.  J.,  has  purchased  a  350-hp 
Babcock  &  Wilcox  boiler;  one  750-kw,  2300-volt  turbo-gener- 
ator, and  a  25-kw  exciter  from  the  Allis-Chalmers  Company ; 
a  surface  condenser  and  pumps  from  the  C.  H.  Wheeler  Manu- 
facturing Company,  of  Philadelphia,  and  a  marble  switchboard 
and  transformers  from  the  \\'estinghouse  Electric  &  Manufac- 
turing  Company. 

Telephone  Train  Dispatching.— The  Toledo  &  Ohio  Cen- 
tral Railroad,  which  about  a  month  ago  adopted  the  telephone 
for  dispatching  trains  on  its  Eastern  Division,  has  recently 
placed  another  order  with  the  Western  Electric  Company 
for  thirty-one  telephone  selectors  for  use  on  its  Western 
Division,  This  new  circuit  will  extend  from  Columbus,  y/]iKf^ 
the  dispatcher  will  be  located,  through  to  the  Union  Station 
at  Toledo,  a  distance  of  132  miles. 

Aluminum  Notes  and  Prices. — The  market  for  aluminum 
is  steady,  and  quotations  on  ingots  for  remelting  arc  20@22' 
cents  spot  No.  i  the  base  for  large  ingots.  Sheets  are  held 
at  33  cents,  and  rods  and  wire  at  31  cents. 
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The  Week  im  Wall  Street. 

DEMORALIZATION'  has  prevailed  on  the  New  York  Stock 
Exchange  since  Friday  last,  when  widespread  rumors 
of  a  government  suit  for  dissolution  of  the  Steel 
Corporation  resulted  in  a  sudden  break  in  its  preferred  and 
common  shares.  The  latter  dropped  to  5354  and  the  former  to 
103.  Large  selling  orders  in  the  forenoon  of  Monday,  placed  on 
an  irregular  market,  brought  declines  of  from  2  to  6  points  in 
the  prices  of  a  majority  of  the  leading  stocks.  Steel  common  fell 
to  51  Js  and  many  of  the  railroad  issues  made  new  low  records. 
\fter  a  day  of  great  activity  partial  recovery  took  place  upon 
lews  of  acceptance  of  the  plan  for  reorganization  of  the  .Ameri- 
can Tobacco  Company.  Total  sales  for  the  day  amounted  to 
1.456,196  shares,  the  largest  aggregate  since  June  30,  1910.  A 
vague  statement  issued  by  Attorney-General  Wickersham  with 
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•Last  price  quoted. 
Shares  sold  for  the  week,  Sept.   18  to  Sept.  23. 


reference  to  possibility'  of  more  suits  under  the  Sherman  law 
was  the  basis  for  still  lower  prices  at  the  opening  on  Tuesday, 
accompanied  by  indications  of  further  liquidation.  While  some 
I'ivances  were  made,  the  market  was  uncertain  and  wavering 
hroughout  the  day  and  the  activity  not  as  great  as  on  Mon- 
iay.  Sales  were  over  the  million  mark,  however,  amounting 
•  1.086,263  shares,  of  which  448,200  shares  were  Steel  com- 
non.  Tuesday  was  a  large  day  in  the  bond  market,  total  sales 
-'aching  $7,538,000,  of  which  S5.553.ooo  were  American  Tobacco 
~sues.  .As  a  result  of  a  favorable  statement  by  officials  of  the 
^teel  Corporation  discrediting  rumors  of  government  inves- 
i?ation  or  voluntary  dissolution,  a  violent  upward  movement 
■  lok  place  on  Wednesday.  The  opening  transaction  was  a  sale 
•f  a  block  of  30,000  shares  of  Steel  common,  the  high  quotation 
•leing  62.  Other  issues  advanced  during  the  day,  but  declined 
•oward  the  close.  leaving  net  prices  under  those  at  the  opening. 
!  he  local  money  market  remains  unchanged,  with  no  increases 
n  quotations  expected  until  approach  of  October  disbursements. 
Rates  Sept.  27  were :  Call,  2'',i@2yz  per  cent ;  ninety  days, 
^^'i@iH  per  cent.  The  quotations  in  the  tables  are  those  at 
the  close  Sept.  '26. 


FiNAHCiAL  Notes. 
American  Railways'  Year. — The  report  of  the  .American 
Railways  Company  for  the  year  ended  June  30,  1911,  shows 
improvement  in  both  gross  and  net  earnings.  The  surplus 
after  payment  of  dividends  was  $40,700,  which  compares  with 
$11,200  in  ,  the  previous  year  and  makes  the  total  surplus 
amount  to  $554,187.  Gross  income  of  the  company  was  $8ip,- 
413.   which    represents   an   increase   of   $li6i735,   as    compared 


with  the  previous  year.  General  expenses  were  $3,892,  taxes 
were  $12,000  and  interest  on  the  funded  debt  amounted  to 
$370,400,  making  total  deductions  from  income  of  $387,926. 
This  was  an  increase  of  $47,541,  and  left  a  net  income  of 
$422,487,  representing  a  gain  of  $69,194  for  the  year.  Divi- 
dends were  $381,786,  leaving  a  surplus  of  $40,700  as  stated 
above,  an  increase  of  $29,480  over  the  corresponding  item  in 
the  previous  year.  President  J.  J.  Sullivan  in  his  annual  re- 
port said  in  part  that  18  per  cent  of  the  gross  earnings  were 
spent  in  keeping  the  properties  up  to  the  highest  standard  of 
maintenance.  During  the  year  the  company  acquired  about 
99  per  cent  of  the  capita!  stock  of  the  Ohio  Valley  Electric 
Railway  Company,  which  owns  and  operates  the  street  rail- 
ways in  and  in  proximity  to  Huntington,  W.  Va.,  and  Ash- 
land, Ky.  This  purchase  included  control  of  the  capital  stock 
of  the  Consolidated  Light  &  Railway  Company,  operating  in 
West  Virginia  towns,  the  Ashlaml  Electric  Light  &  Power ' 
Company  and  the  Ironton  Electric  Company,  which  does  all 
the  lighting  business  in  the  section  from  Coal  Grove  to  Hang- 
ing Rock,  Ohio.  During  the  year  the  company  also  purchased 
the  electric  plant  at  Bellwood,  Blair  County,  Pa.,  and  consoli- 
dated it  with  the  Home  Electric  Light  &  Steam  Heating  Com- 
pany, of  Tyrone,  Pa. 

San  Francisco  Gas  &  Electric  Company. — .A  New  York 
banking  house  is  offering  $4,951,000  general  first  mortgage  4j/< 
per  cent  thirty-year  gold  bonds  of  the  San  Francisco  Gas  & 
Electric  Company,  which  owns  and  operates  gas  and  electric 
properties  covering  the  entire  city  of  San  Francisco.  These 
bonds  are  dated  Nov.  i,  1903,  and  are  due  Xov.  i. 
1933,  and  are  part  of  an  issue  of  $9,500,000  (closed  mortgage), 
which  in  the  opinion  of  counsel  is  a  first  lien  on  the  entire 
property  of  the  company,  subject  only  to  $i,66t,ooo  under- 
lying bonds  which  are  secured  by  first  liens  on  a  comparatively 
small  part  of  the  property,  and  for  the  retirement  of  which 
an  equal  amount  of  the  above  bonds  is  reserved.  In  the  com- 
pany's report  to  the  city  its  physical  property  is  valued  at 
over  $24,000,000,  against  which  there  are  outstanding  only 
$9,500,000  bonds,  the  funded  debt  being  less  than  40  per  cent 
of  this  appraised  valuation.  .A  strong  sinking  fund  provision, 
which  has  already  retired  $500,000  of  the  issue,  will  retire 
$2,700,000  bonds  prior  to  their  maturity  in  1933.  The  gross 
earnings  of  the  company  as  officially  reported  for  the  year 
1910  were  $5,534,592,  which  is  over  58  per  cent  of  the  bonded 
debt.  There  is  an  equity  back  of  the  bonds  of  more  than 
$14,000,000  on  the  basis  of  the  purchase  price  paid  for  98^2 
per  cent  of  the  stock  of  the  company  by  the  Pacific  Gas  & 
Electric  Company.     The  bonds  are  offered  at  94  and  interest. 

Tri-City  Railway  &  Light  Company. — The  .August  report 
of  the  Tri-City  Railway  &  Light  Company  shows  gross  earn- 
ings of  $215,477,  which  represents  an  increase  of  $10,615  as 
compared  with  .August,  1910.  Operating  expenses  and  taxes 
were  $122,793,  an  increase  of  $1,129,  and  net  earnings  were 
$92,684,  or  $9,486  larger  than  in  .August  of  the  previous  year. 
Interest  and  sinking  fund  charges  were  $47,661,  an  increase 
of  $3,536,  leaving  a  balance  available  for  dividends  of  $45,023. 
This  was  $5,950  larger  than  in  August,  1910.  Preferred  divi- 
dends amounted  to  $14,131  and  the  surplus  for  the  month  was 
$30,892.  In  the  twelve  months  ended  .August,  1911,  gross  earn- 
ings were  $2,650,569.  an  increase  of  $320,526  over  last  year's 
showing.  Operating  expenses  and  taxes  were  $1,546,840,  an 
increase  of  $203,000.  and  net  earnings  were  $1,103,729,  or 
$117,526  larger  than  in  the  corresponding  twelve  months  of 
1910.  Interest  and  sinking  fund  charges  amounted  to  $559,499, 
an  increase  of  $28,694,  leaving  a  balance  of  $548,230  available 
for  dividends,  which  was  $88,832  over  last  year's  figures.  Pre- 
ferred dividends  were  $160,572  and  the  surplus  for  the  twelve 
months  was  S378.658. 

Washington  &  Rockville  Railway  Company. — The  Mary- 
land Public  Service  Commission  received  a  letter  last  week 
from  W.  H.  Lamar  of  Rockville.  Md..  protesting  against  the 
approval  of  the  application  of  the  Washington  &  Rockville 
Railway  Company  for  permission  to  give  a  mortgage  deed  of 
trust  to  secure  $100,000  of  bonds;,  and  also  to  increase  its 
capital  stock  froin  $50,000  to  $300,000,  the  securities  to  be  de- 
livered to  the  Washington  Railway  &  Electric  Company.  Mr. 
Lamar  says  the  sums  mentioned  are  far  above  the  value  of 
the  property  and  the  transaction  would  convert  invalid  obliga- 
tions into  valid  obligations.  He  asks  a  ■  post^>onement  of  the 
hearing  in  the  case,  owing  to  his  enforced  absence  from  the 
State   for  a  Gouple  of'T^teks.        ■        t    :       ' 
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Brooklyn  Rapid  Transit  Company. — The  record  of  the 
Brooklyn  Rapid  Transit  Company  in  the  fiscal  year  ended  June 
30  was  the  best  in  the  history  of  the  company.  After  deduc- 
tion of  all  charges  there  was  left  a  balance  available  for  divi- 
dends of  more  than  $3,000,000,  which  represents  6.82  per  cent 
on  the  ?44,S53.7;2  outstanding  stock,  as  against  S.73  per  cent 
in  1910  and  4.it)  per  cent  in  1909.  Gross  earnings  were  $21,986,- 
543,  an  increase  of  $1,007,028,  or  4.80  per  cent,  and  total  ex- 
penses were  $12,166,367,  an  increase  of  $429,256,  or  3.66  per 
cent.  Net  revenue  from  operation  was  $9,820,176,  an  increase 
of  $577,772,  or  6.25  per  cent,  and  other  income  was  $297,524, 
making  a  total  net  income  from  operation  of  $10,117,700, 
which  was  $596,482,  or  6.26  per  cent,  larger  than  in  the  previ- 
ous year.  Deductions  from  this  were  $6,969,221,  of  whicli  $1,- 
465,535  was  for  taxes  and  $5,503,686  for  interest  and  rentals. 
Net  income  was  $3,148,479,  an  increase  of  $536,883,  or  20.56 
per  cent,  and  after  deducting  from  this  $88,535  for  special  ap- 
propriations the  surplus  available  for  dividends  was  $3,059,944, 
representing  an  increase  of  22.25  per  cent  over  the  record  of 
the  previous  year.  President  Winters  in  his  report  stated  that 
arrangements  have  been  completed  for  providing  the  $75,000,000 
required  for  the  construction  and  operation  of  the  new  subway. 

Trenton  Street  Railway  Bonds. — An  issue  of  $300,000 
of  its  general  mortgage  6  per  cent  gold  bonds  has  been  sold 
by  the  Trenton  Street  Railway  Company  to  New  York  bank- 
ing interests,  which  are  offering  them  at  loi  and  interest.  The 
company  operates  a  system  of  some  seventy  miles  in  and  about 
Trenton,  ^J.  J.,  and  enjoys  unlimited  franchises.  Net  earnings 
of  the  company  for  the  first  half  of  the  present  year  indicate 
substantial  improvement  over  the  returns  in  the  corresponding 
period  in  the  previous  year,  and  it  is  estimated  that  earnings 
for  the  year  will  be  large  enough  to  leave  a  balance  equal  to 
approximately  eight  times  interest  requirements  of  this  issue 
after  all  other  charges  are  paid. 

Marconi  Wireless  to  Issue  Bonds. — At  the  annual  meet- 
ing of  stockholders  of  the  Marconi  Wireless  Telegraph  Com- 
pany, Ltd.,  of  Canada,  to  be  held  in  Montreal  Oct.  5,  approval 
of  an  issue  of  $2,500,000  thirty-year,  first  mortgage  6  per  cent 
gold  bonds  will  be  asked  of  the  stockholders.  The  plan  pro- 
vides for  the  immediate  issuance  of  $1,000,000  of  these  bonds, 
the  proceeds  of  which  will  be  used  for  meeting  present  in- 
debtedness and  furnishing  sufficient  funds  for  developing  and 
extending  the  system  and  for  furnishing  additional  working 
capital.  The  $1,500,000  remaining  will  be  held  in  the  treasury 
until  additional  financing  is  required. 

Shawinigan  Water  &  Power  Company. — .Additional  capi- 
tal stock  amounting  to  $1,000,000  will  be  issued  by  the  Shaw- 
inigan Water  &  Power  Company  and  will  be  offered  to  stock- 
holders at  $loS,  on  the  basis  of  one  new  share  for  each  nine 
shares  now  owned.  A  portion  of  the  proceeds  of  this  issue 
will  be  used  toward  meeting  the  cost  of  recent  additions  to 
the  capacity  of  the  generating  equipment  of  the  company. 
These  additions  will  furnish  the  capacity  necessary  for  supply- 
ing the  energy  recently  contracted  for  by  the  Montreal  Light, 
Heat  &  Power  Company. 

Mexican  Light  &  Power  Company,  Ltd. — The  combined 
statement  of  the  Mexican  Light  &  Power  Company,  Ltd..  and 
the  Pachua  Light  &  Power  Company,  for  August,  191 1,  shows 
gross  earnings  (Mexican  currency)  of  $682,494,  as  compared 
with  $583,337  in  1910,  and  net  earnings  of  $512,111,  as  com- 
pared with  $439,810  in  .August  of  last  year,  .'\ggregate  gross 
earnings  from  January  i  were  $5,332,894,  as  compared  with 
$4,392,083  for  the  corresponding  period  last  year,  and  net  earn- 
ings of  the  two  companies  amounted  to  $3,412,217,  as  against 
$3,047,632   in   the   corresponding   months   of    1910. 

Option  on  American  District  Telegraph  Company  Ex- 
pires.— The  option  secured  in  July  by  F.  M.  Delano,  of  De- 
troit, on  the  stock  of  the  American  District  Telegraph  Company 
of  Brooklyn  has  expired,  due  to  delay  in  taking  it  up  caused  by 
illness  of  the  promoter.  It  is  possible  that  the  matter  will  be 
taken  up  again  by  the  Detroit  interests  later  in  the  year.  The 
record  of  the  company  shows  that  it  was  organized  in  1872, 
under  the  general  law  of  1844,  which  gave  it  the  right  to  trans- 
act business  and  to  string  wires  in  any  part  of  New  York  State. 

Toronto  Sfeet  Railway  Company. — The  report  of  the 
Toronto  Street  Railway  Company  for  August  of  this  year  was 
the  most  favorable  in  the  history  of  the  company.  Gross  earn- 
ings for  the  month  were  $428,960,  as  compared  with  $386,805  in 
August,    1910.     Gross   revenues   of  the   company  have   shown 


marked  improvement  in  the  past  few  years,  as  is  shown  by 
the  fact  that  the  percentage  of  August  earnings  paid  to  the 
city  this  year,  amounting  to  $85,792,  is  almost  double  that  paid 
in  1906.  That  the  affairs  of  the  company  are  regarded  as  in 
very  satisfactory  condition  is  shown  by  the  recent  increase  in 
dividend  rate  from  7  per  cent  to  8  per  cent. 

Virginia  Railway  &  Power  Company. — It  is  expected  that 
action  will  be  taken  shortly  relative  to  a  dividend  on  the  com- 
mon stock  of  the  Virginia  Railway  &  Power  Company.  Dur- 
ing July  and  August  the  surplus  of  the  company  was  $150,000, 
which  is  at  the  rate  of  $900,000  for  the  year.  In  case  the 
scale  of  July  and  August  earnings  is  maintained,  after  deduct- 
ing $400,000  for  the  preferred  dividend  of  5  per  cent,  $500,000 
would  be  left  for  dividends  on  the  $12,000,000  common  stock. 

Canadian  Bell  Telephone  Company. — .An  increase  in  cap- 
ital stock  from  $12,000,000  to  $15,000,000  will  be  made  by  the 
Canadian  Bell  Telephone  Company,  and  the  additional  amount 
will  be  offered  to  stockholders  of  record  at  par  at  the  rate 
of  one  share  of  the  new  stock  to  five  owned.  The  company 
has  just  opened  its  line  from  Montreal  to  Fort  Wilham,  Ont, 
a  distance  of  995  miles.  This  is  the  longest  telephone  line  in 
Canada. 

United  Missouri  River  Power  Company. — .At  a  public 
auction  to  be  held  at  31  Nassau  Street,  New  York  City,  on 
Nov.  8,  the  New  York  Trust  Company  as  trustee  will  sell 
$2,781,500  first  and  refunding  gold  bonds  of  the  United  Missouri 
River  Power  Company,  which  represent  collateral  security  for 
$1,850,000  6  per  cent  gold  notes  of  the  company.  These  ma- 
tured July  I,  1911,  and  payment  was  defaulted. 

Sao  Paulo  Tramway,  Light  &  Power  Company. — It  is  an- 
nounced that  the  Sao  Paulo  Tramway,  Light  &  Power  Com- 
pany has  arranged  to  dispose  of  ^150,000  additional  perpetual 
consolidated  debenture  stock. 

Wagner  Electric  Increases  Capital  Stock. — .Advices  from 
St.  Louis  state  that  the  Wagner  Electric  Manufacturing  Com- 
pany, of  St.  Louis,  has  increased  its  capital  stock  from  $1,200,000 
to  $1,500,000. 


DIVIDENDS. 

American  Gas  and  Electric  Company,  quarterly,  preferred, 
ij4  per  cent,  payable  Nov.  i;  common,  iJ/$  per  cent,  payable 
Oct.  2. 

American  Power  &  Light  Company,  quarterly,  preferred,  lyi 
per  cent,  payable  Oct.  2. 

Bell  Telephone  Company  of  Missouri,  quarterly,  i  per  cent, 
payable  Oct.  2. 

Electric  Storage  Battery  Company,  quarterly,  preferred  and 
common,   i   per  cent,  payable  Oct.  2. 

Electrical  Utilities  Corporation,  quarterly,  preferred,  1^4  P^'' 
cent,  payable  Oct.  16. 

Kansas  Gas  &  Electric  Company,  quarterly,  preferred,  iM 
per  cent,  payable  Oct.  2. 

Mexican  Telegraph  Company,  quarterly,  2^4  per  cent,  payable 
Oct.   14. 

New  England  Telephone  &  Telegraph  Company,  quarterly, 
i^    per   cent,   payable    Sept.   30. 

Otis  Elevator  Company,  quarterly,  preferred,  l^  per  cent; 
common,  i  per  cent,  both  payable  Oct.   16. 

Philadelphia  Company,  quarterly,  1J/2  per  cent,  payable  Oct.  2. 

REPORTS  OF  EARNINGS. 

KEYSTONE  TELEPHONE  COMPANY  OF  PHILADELPHIA. 

Gross  Operating         Net  Fixed  Net 

Period.                       Earnings.  Expenses.  Earnings.  Charges.  Surplus. 

August.     1911 $96,928  $49,247  $47,681  $25,073  $22,608 

.August,     1910 93,966          47,206          46,790          24.267  22,S23 

MCfNTREAL  STREET  RAILWAY  COMPANY. 
August,    1911 $1^^'08      $232,529      $210,578        $73,633      $136,945 


August,    1910 398,828 


65,743        116,771 


NORTHERN  OHIO  TRACTION  COMPANY. 

August,    1911 $272,624      $143,666      $128,958        $44,321        $84,( 

August,    1910 263,149         135,833         127,316  43,496  83,i 

RIO  DE  JANEIRO  TRAMWAY,  LIGHT  &  POWER  COMPANY. 

August,    1911 $1,149,851      $530,173      $619,678         

August,    1910 1,027,931        495,829        532,102         

SAO  P.AULO  TRAMWAY,  LIGHT  &  POWER  COMPANY. 

August.    1911 $303,796      $114,037      $189,759         

August.    1910 258.704  93,370        165,335         
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Construction  NeWs. 


AsHMLLt.  ALA.— llic  Asluillc  Cooperate  I  ompany.  it  is  reported, 
I  is  contemplating  the  installation  of  an  elcctric-liglit  plant. 

ELBA,   .VLA. The  Pea   River  Power  Company   has  awarded  contracts 

I  for  the  construction  of  a  new  power  plant  to  cost  about  $150,000.  The 
i  work  will  include  a  25ft.  dam  and  power  house.  The  plant  will  be  lo- 
I  caltd  in  Coffee  County.  The  company  supplies  electrical  service  in  Troy. 
',  Dothan  and  several  other  cities.  Charles  Henderson,  of  Troy.  Ala.,  is 
I  in  charge  of  the  plant. 

TROY,  .\U.\. — The  city  of  Troy  has  contracted  with  the  Pea  River 
i  Power,  of  Elba,  Ala.,  to  supply  electrical  energy  to  operate  the  municipal 
1  rIeclriC'light  system.  Electricity  will  be  distributed  through  the  munici- 
I  pal  system  as  at  present. 

I  PHOENI.X,  .\R1Z. — Bids  will  be  received  until  Oct.  10  for  the  con- 
;  »tr»ction  of  the  south  side  power  station  for  the  Salt  River  Valley  Water 

•  Uiers'  Association.  The  power  house  will  be  of  reinforced  concrete 
I  coDitruciion,  40  ft.  x  60  ft.  The  plant  will  have  an  output  of  3000  hp. 
I  C.  A.  Van  der  \"cer  is  secretary. 

•  HARRISON,  ARK.— The  Harrison  Electric  Light  &  Ice  Company  is 
,  extending  its  system  to  East  Harrison  to  provide  residents  of  that  sec- 
1  lion  with  electrical  service. 

(  PARAGOCLD,  .\RK.— Improvements  and  extensions  are  being  made 
i  10  the  electric  plant  of  the  Crystal  Ice  Company,  involving  an  expendi- 
1  race  of  about  S30.000.  The  company  has  established  a  day  service  and 
:  il  equipping  its  plant  to  provide  for  the  increased  service.  Contracts 
ha»e  been  placed  by  the  company  for  a  150hp  Corliss  engine  and  a  150- 
Ikw  lenerator,  at  a  cost  of  $15,000. 

!      BAKERSFIELD,    CAL.— Plans    have    been    completed    by    the    Pacific 

Telephone  &   Telegraph   Company   for   the   erection    of  its   new  telephone 

1  exchange  building  on  Twentieth  Street,  the  cost  of  which  is  estimated  at 

about  $80,000. 
I  CALEXICO,  CAL.— The  installation  of  a  municipal  electric-light  plant 
m  Calexico  is  under  consideration.  A  committee  has  been  appointed 
make  investigations  and  secure  estimates  of  cost  of  same. 
ORNING,  CAL.— The  Sacramento  Valley  Power  Company  is  extend- 
,ts  transmission  lines  into  the  Fountain  Finnell  ranch,  whicii  was 
iitly  purchased  by  Louis  Titus.  The  owners  propose  to  develop 
tr  from  the  wells  and  use  pumping  plants.  M.  J,  Barnet,  of  Fresno, 
.  will  have  charge  of  the  ranch. 

MiRRlS,  CAL.— The  Siskiyou  Electric  Power  &  Light  Company,  of 
,ka,  Cal.,  has  applied  to  the  Town  Trustees  for  a  fifty-year  franchise 
■n>iall  and  operate  an  electric  system   in  Dorris. 

■RESXO.  CAL.— Preparations  are  being  made  by  the  San  Joaquin 
.hi  &  Power  Company  for  the  erection  of  a  transmission  line  from 
idera  to  Gustine,  work  on  which  will  begin  in  the  near  future. 
iRES.NO,  CAL.— Preparations  are  being  made  by  the  San  Joaquin 
.ht  &  Power  Company  for  a  large  hydroelectric  power  development  in 
Big  Creek  basin,  work  on  which  will  begin  early  next  spring.  The 
tect  will  include  the  construction  of  three  large  dams  and  a  power 
..iL  The  proposed  system  will  be  larger  than  the  plant  recently  com- 
ted  at  Crane   Valley. 

!  OS  ANGELES,  CAL.— Plans  are  being  prepared  by  the  Police  De- 
iment  to  install  a  signal-light  system  in  the  Highland  Park  and  Gar- 
'  a    districts.      Residents    of    the    section    will    defray    part    of    the    ex- 

:  OS  ANGELES,  CAL.— The  Los  ."ingeles  Railway  Corporation  is  re- 
!cd  to  be  considering  an  issue  of  bonds  to  the  amount  of  $2,500,000 
provide  funds  for  extensions  and  improvements  to  its  system.  C.  A. 
n-terson  is  secretary  and  treasurer. 

:  OS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  has 
■n  granted  a  franchise  by  the  County  Supervisors  to  construct  an 
ciric  railway  from  Schuetzen  Park  to  a  connection  with  the  present 
■iih  Pasadena  system,  work  on  construction  of  which  will  begin  at 
re. 

MARVSVHXE,    CAL.— The    Chamber    of    Commerce    has    appointed    a 
nimittee   to   secure    funds    for   the    erection    of    electric-light   arches    on 
Street.     The   cost   of   the   system    is   estimated   at   about   $4,000.      It   is 
<n  proposed  to  install  the  system  on   other  streets. 

OAKLAND.  CAL— The  Oakland  &  Antioch  Electric  Railway  Company 
.1*  awarded  a  contract  for  the  construction  of  its  proposed  railway  from 
.ikland  to  Walnut  Creek  to  the  Shattuck-Edinger   Company. 
PASADENA,    CAL.— The   City    Council    has    authorized    Mayor    Thum 
>  ntcr  into  negotiations  with  J.  T.  Harris,  of  .=;anta  Monica.  Cal.,  for  the 
-cction   of  an  experimental   plant  at   the  city   farm   for  the  disposal   of 
-Uge  hy   electricity.-    The   city   will    have   an    option    on    the   plant    with 
■-'•    privilege    of    purchasing    it    within    forty    days    after    its    installation. 
The  tenutive   contract    submitted   to   the   Council    provides   for   the   con- 
struction,  at  Mr.   Harris's  expense,    of  a   unit   with   a   reducing   capacity 


01  iiUO.llOO  gallons  d;iil>.  ll  is  lo  be  equipped  with  electrical 
magnetic  appliances  and  operated  thirty  days  free  of  expense,  the  city 
agreeing  to  install  pipe  connections  with  the  sewer  system  and  to  fur- 
nish electricity  free  of  charge.  .Xfter  that  period  the  city  reserves  Ihc 
right  to  purchase  or  reject  the  plant  within  ten  days.  The  entire  cost 
of  the   experimental   plant   is   not   to   exceed  $5,000. 

PETAl.UMA,  CAL.— The  Pacific  Gas  &  Electric  Company  is  planning 
to  extend  its  transmis-sion  lines  from  Pclaluma  to  Penngrove  and  also 
from  this  city  to  Mountain.  Avenue  district  and  through  the  Sunny  Slope 
district. 

QUtXCY,  CAL.— Plans  are'  being  considered  for  the  construction  of 
an  electric  railway  to  extend  from  Indian  Falls,  near  Qunicy,  to  a 
junction  with  the  Western  Pacific  Railroad  in  Indian  Valley.  G.  IL 
Goodhue,  of   Indian   Falls,  is  interested  in  the  project. 

RIVERSIDE,  CAL.— The  extension  of  the  street-lighting  system  on 
Orange  Street  from  First  to  Sixth  Street  is  being  considered  by  the 
Board  of  Utilities.     The  cost  of  the  work  is  estimated  at  $1,370. 

SACRAMENTO,  CAL.— The  Citizens'  Light  &  Power  Company,  of 
Sacramento.  Cal.,  is  reported  to  have  been  absorbed  by  the  Great  Western 
Power  Company.  The  company  was  recently  organized  by  a  number  of 
local  capitalists  and  has  secured  large  contracts  lo  supply  electricity  for 
lamps  and  motors,  which,  it  is  said,  have  been  turned  over  lo  the  Great 
Western  Power  Company.  The  present  arrangements  indicate  that  the 
substation  of  the  Great  Western  Power  Company  at  Eighth  and  R  Streets 
will  be  the  distributing  center  in  Sacramento. 

SALINAS,  CAL.— The  Board  of  Supervisors  has  granted  F.  G.  Baum. 
representing  the  Monterey  Gas  &  Electric  Company,  a  franchise  to  erect 
transmission  lines  over  the  county  roads  in  the  ^alinas  Valley.  I  he 
price    for    the    iranchise    was    $200. 

SAN  DIEGO,  CAL— The  City  Council  has  adopted  a  resolution  lo 
install    an    improved   arc-lamp   lighting   system    on    Fifth    street. 

SAN  FRANCISCO,  CAL.— F.  G.  Baum  &  Company,  engineers,  have 
been  granted  a  franchise  to  erect  a  transmission  system  through  Monterey 
County.  An  extension  of  about  70  miles  will  be  made  to  the  present 
lines. 

bAN  FRANCISCO,  CAL— The  Secretary  of  Agriculture  has  can- 
celed the  Nevada-California  Power  Company's  pipe-line  permit  on 
Bishop  Creek,  in  the  Inyo  Forest,  and  has  ordered  the  San  Francisco 
Forest    Supervisor   to    investigate   the   company's   reserv;^ir   permit. 

SAN  FRANCISCO.  CAL.— The  Placer  Electric  Company,  recently  in- 
corporated, is  reported  to  have  purchased  the  holdings  of  J.  J.  Bryson 
on  the  norUi  fork  of  the  American  River  in  Placer  County.  It  is  under- 
stood that  the  company  will  acquire  other  water  rights  and  electric  power 
properties  in  that   neighborhood. 

SAN  JOSE.  CAL.— Application  has  been  made  to  the  Board  of  Super- 
visors by  C.  P.  Andrews  for  an  electric  railway  from  San  Jose  to  New 
Almaden,   a  distance   of  about    11    miles. 

S.\N  JOSE,  CM..— The  Board  of  Supervisors  has  granted  the  peti- 
tion of  ihe  Great  Western  Power  Company  for  a  franchise  for  the  erec- 
tion of  an  electric  transmission  line  throughout  the  county,  bids  for 
which  will  be  received  until  Nov.  6. 

SANTA  ANA,  CAL.— The  Board  of  Trustees  has  entered  into  a 
contract  with  the  Southern  California  Edison  Company  to  supply  energy 
at  8  cents  per  kw-hour.  The  company  agrees  to_  discontinue  its  injunc- 
tion   suit   to   restrain    the   city    from   enforcing   a    7-cent    rate. 

SUSANVILLE,  CAL.— The  Board  of  Trustees  has  granted  a  fran- 
chise to  erect  and  maintain  transmission  lines  for  the  distribution  of 
electricity  within  the  corporation  of   Susanville. 

SUTTER  CITY,  C.\L. — The  Pacific  Gas  &  Electric  Company  is  plan- 
ning to  erect  a  substation  in  Sutter  City  to  supply  this  district  with 
electricity   for  lamps.     Work  will   soon  begin  on  construction  of  same. 

WEAVERVILLE,  CAL.— The  Board  of  Supervisors  has  granted  the 
Trinity  Dredging  Company  a  franchise  to  erect  and  maintain  electric 
transmission  lines  over  the  county  roads  near  Lewiston  for  a  term  of 
fifty  years.      The  amount  paid   for  the  franchise  was  $144. 

WHEATLAND,  CAL.— The  Pacific  Gas  &  Electric  Company  has  com- 
menced work  on  the  construction  of  a  transmission  line  from  Wheatland 
to  the  Huntington  tract,  a  distance  of  4  miles.  The  company  will  supply 
electricity  for   irrigation   work. 

WII  I  OWS.  CAL. The  Northern  California  Power  Company  is  con- 
templating extending  its  transmission   lines  to  Arbuckle. 

W.-\LLINGFORD,  CONN.- The  Board  of  Electrical  Commissioners 
has  rejected  all  bids  submitted  for  the  construction  of  the  addition  to 
the  electric-light  plant,  all  proposals  being  too  high. 

TAKOMA  PARK,  D.  C— The  Town  Council  has  authorized  Mayor 
W  G  Pratt  to  enter  into  a  contract  with  th-  Potomac  Electric  Power 
Company,  of  Washington,  D.  C.  for  lighting  the  streets  of  the  town. 
Incandescent  lamps  of  40  cp  will  be  used.  The  contract  will  amount  10 
$1,500  annually.     .At  present  the  town  is  lighted  with  oil  lamps. 
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WASHINGTON,  D.  C— Bids  will  be  received  at  the  office  of  the  Su- 
pervising Architect.  Treasury  Department,  Washington,  D.  C,  until  Oct. 
21  for  lighting  fi.\tures  for  the  United  States  buildings  at  Brookhavcn, 
Miss.;  Lexington,  N.  C;  .Milledgeville,  Ga.;  Mount  Sterling,  Ky.;  Wax. 
ahacbie,  Tex.:  Waycross,  Ga.;  Big  Stone  Gap,  Va.;  Shrcveport,  La., 
and  Port  .\rthur,  Tex.,  in  accordance  with  drawings  and  specification, 
copies  of  which  may  be  obtained  at  the  above  office.  James  Knox  Taylor 
is  super\-ising  architect. 

J.\CKSOX\lLLE,  FL.\.— Sealed  bids  will  be  received  by  the  Board 
of  Trustees  for  Water  Works  and  Improvement  Bonds,  Jacksonville,  Fla., 
until  Oct.  4  for  furnishing  the  following:  For  1000  galvanized  crossarm 
braces  and  bolts,  900  galvanized  ground  wire  arms  and  bolts,  1000  gal- 
vanized crossarm  iron  and  bolts,  1000  galvanized  pole  steps,  200  gal- 
vanized guy  rods,  116,000  ft.  750,000  circ.  mil,  bare  copper  cable,  20,000  ft. 
No.  2  bare  copper  ground  wire,  50.000  ft.  M-in.,  11,500  lb.  galv.inized 
guy  wire,  45,000  ft.  No.  12  copper  rubber  and  weatherproof  twisted  pair 
telephone  wire,  12,000  ft.  400,000  circ.  mil,  three-conductor  varnished  cam- 
bric armored  cable  with  junction  boxes  and  potheads,  200  high-tension 
porcelain  insulators,  500  porcelain  strain  insulators  and  2000  separate 
thimble  iron  insulator  pins.  Plans  and  specifications  may  be  seen  at 
the  office  of  the  board  and  at  the  office  of  the  Scofield  Engineering  Com- 
pany, .-Vrcade  Building,  Philadelphia,  Pa.  W.  M.  Bostwick  is  chairman 
of  board. 

ATLANTA,  GA. — The  Buckhead  Improvement  Company  has  applied 
for  a  charter  for  the  purpose  of  securing  general  improvements  to  real 
estate  in  Buckhead  and  vicinity,  and  the  installation  of  electric-light  and 
power  plants,  water-works,  sewerage  and  gas  plants.  R.  F.  Maddox,  L. 
C.  Hopkins,  J.  L.  Ridley  and  others  are  interested  in  the  company. 

ATLAXTA,  GA.— The  Atlanta  Northeastern  Railway  Company,  which 
proposes  to  build  an  electric  railway  from  .-Xtlanta  through  Roswel!  into 
northeast  Georgia,  has  filed  amendments  to  its  charter  so  as  to  extend  the 
railway  from  Midway,  in  Forsyth  County,  to  Creighton,  in  Cherokee 
County,  and  also  to  increase  its  capital  stock  from  $50,000  to  $1,200,000. 
J.  M.  Penderis,  president,  and  J.   L.  Murphy,  vice-president. 

CLARKSVILLE,  GA. — The  installation  of  an  electric-light  plant  and 
water-works  system  in  Clarksville  is  reported  to  be  under  consideration. 
John  Martin  is  said  to  be  interested  in  the  project. 

DOERUM,  G.'V. — The  city  of  Doerum  is  reported  to  have  awarded  the 
contract  to  install  an  electric-light  system  to  J.  B.  McCrary  &  Company, 
of  .Atlanta,  Ga.,  to  cost  about  $7,000. 

ELK  CITY,  IDAHO. — Plans  are  being  considered  by  the  Welch  Tunnel 
Gold  Mining  Company  for  the  construction  of  a  hydroelectric  plant  to 
supply  electricity  for  operating  its  mines.    R.  K.  Welch  is  general  manager. 

SILVER  CITY,  IDAHO.— The  Swan  Falls  Power  Company  is  con- 
templating the  erection  of  a  new  transmission  line  from  Rich  Gulch  to 
Flint,  a  distance  of  about  7  miles. 

BEECHER.  ILL. — The  Village  Board  has  granted  a  franchise  to  the 
Beecher  Light  &  Power  Company  to  install  and  operate  an  electric-light 
plant  in  Beecher. 

BELVIDERE,  ILL.— Franchises  have  been  granted  by  the  City 
Council  to  the  Belvidere  City  Railway  Company  and  the  Elgin  &  Belvi- 
dere  Electric  Company  to  construct  and  operate  electric  railways  on 
the  streets  of  the  city  for  a  period  of  twenty  years.  The  city  line 
will  be  allowed  to  carry  passengers  only  and  is  forbidden  to  use  steam 
or  third-rail  system.  The  Elgin  &  Belvidere  Electric  Company  is  given 
the  privilege  to  furnish  passenger,  freight  and  mail  service,  subject  to 
restrictions. 

CHAMPAIGN,  ILL. — The  Illinois  Traction  Company  is  reported  to 
have  entered  into  a  contract  with  the  Illinois  Central  Railroad  Company 
to  supply  electricity  for  lamps  and  motors  for  the  new  shops  of  the  rail- 
road  company    near   this    city. 

CHESTER,  ILL. — The  City  Council,  it  is  reported,  is  making  in- 
vestigations with  a  view  of  purchasing  the  local  electric-light  plant  to 
be  owned  and  operated  by  the  municipality. 

DU  QUOIN,  ILL. — The  Du  Quoin  Utility  Company  is  planning  to 
install  new   electric  arc  lamps  on  the  streets,  at  a  cost   of  about  $3,500. 

FITHIAN,  ILL. — The  Village  Board  is  considering  the  question  of  in- 
stalling an  electric-light  plant  in  Fithian. 

MANH.-\TTAN,  ILL.— The  Board  of  Trustees  has  granted  the  Economy 
Light  &  Power  Company,  of  Joliet.  111.,  a  fifty-year  franchise  in  Manhat- 
tan and  a  ten-year  contract  for  street  lighting,  under  the  terms  of 
which  the  company  is  to  furnish  twenty-seven  tungsten  cluster  lamps  at 
^44  each  per  year.  Provision  is  also  made  that  electricity  is  to  be  fur- 
nished to  private  consumers  at  the  same  rate  as  paid  in  Joliet. 

OGDEN,  ILL. — The  Village  Board  is  contemplating  the  installation  of 
an  electric-light  system  in  Ogden.  Negotiations  are  under  way  with  the 
Illinois  Traction  System  with  a  view  of  securing  electricity  from  that 
source. 

P.^XTON,  ILL. — The  citizens  have  voted  to  issue  bonds  to  the  amount 
of  $17,000,  the  proceeds  to  be  used  to  install  a  municipal  electric  light 
and  power  plant  to  supply  electricity  to  light  the  streets  and  to  operate 
the  pumping  station  in  connection  with  the  water-works  system. 

CONNERSVILLE,  IND.— The  Commercial  Qub  is  interested  in  a 
project  to  build  an  electric  railway  to  Rosedale  and  other  suburbs  north 
,  of  Connersville. 

M.KDISON,    IXD— The    plant   and    holdings    of    the    Madison    Light    & 


Railway  Company  have  been  purchased  by  the  Cincinnati  &  Madison 
Traction  Company.  It  is  said  that  the  transfer  of  the  property  means 
the  early  construction  of  the  proposed  electric  railway  from  Madison  to 
Scottsburg.  It  is  understood  that  improvements  will  be  made  to  the 
lighting  system. 

SOUTH  BEND,  IND.— An  order  has  been  placed  by  the  Indiana  & 
.Michigan  Electric  Company  with  the  Rochester  Bridge  Works,  of 
Rochester,  Ind.,  for  structural  steel  for  its  new  power  plant,  amounting 
to    $40,000.' 

X'INCENNES,  IND.— Bids  will  be  received  by  the  Brindley  Company, 
17  Battery  Place,  New  York,  N.  Y.,  until  Oct.  15  for  work  on  the 
Vincennes,  Washington  &  Eastern  Traction  Company's  interurban  elec- 
tric railway  in  southern  Indiana,  36  miles  in  length,  as  follows:  For 
about  250,000  yards  of  excavation,  laying  6-in.  x  8-in.  x  8-ft.  ties,  2-ft. 
centers  and  60-lb.  rails;  gravel  ballasting  from  6  in.  below  ties  (gravel 
obtained  locally);  about  400  tons  of  structural  steel  for  bridges;  con- 
crete piers  and  abutments  for  the  above  bridges;  furnishing  100,000 
tics  6-in.  X  8-in.  x  8  ft.  and  2000  7-in.  x   13in.   x  35   ft.  poles. 

.VLBIA,  lA. — A  committee,  consisting  of  L.  T.  Richmond,  J.  E.  Loeb 
and  J.  M.  Gass,  has  been  appointed  lo  look  into  the  question  of  securing 
electrical  energy  from  the  proposed  hydroelectric  plant  at  the  Keokuk 
dam. 

BOYDEN,  lA. — Plans  are  being  made  by  Veenschoten  Brothers  for 
the  installation  of  an  electric  light  plant  and  auto  garage  in  Boyden,  la. 

DES  MOINES.  L\. — The  contract  for  ornamental  lamp  standards  for 
cluster  lamps  on  West  Seventh  Street  has  been  awarded  to  the  McDon- 
nell   Iron    Works,    of    Des    Moines,    la. 

KEOKUK,  lA. — The  War  Department  is  reported  to  have  approved 
detailed  plans  for  the  construction  of  the  large  lock  to  be  built  t>> 
the  Mississippi  River  Power  Company  at  Keokuk.  The  lock  will  be  40( 
ft.  long  by  110  ft.  wide  and  will  have  a  40-ft.  lift  in  low  water.  Hugl 
L.   Cooper   is  consulting  engineer. 

REDFIELD,  lA.— The  installation  of  a  municipal  electric-light  plan 
and  water-works  system  is  under  consideration,  for  which  bonds  t' 
the  amount  of  $15,000   have  been  voted. 

CHANUTE,  KAN.— A  proposition  has  been  submitted  to '  the  Cit 
Council  offering  to  supply  electricity  at  2  cents  per  kw-hour  in  Chanut 
by  W.  E.  Reynolds,  of  Erie,  Kan.,  and  C.  D.  Reynolds,  of  Chanutt 
The  plan  includes  the  erection  of  a  hydroelectric  plant  on  the  Neosh 
River  at  Austin,  5  miles  from  Chanute,  where  they  have  _  purchabse 
a  dam  built  many  years  ago  to  supply  power  to  operate  a  flour  mill,  whic 
was  destroyed  by  fire.  A  site  has  also  been  purchased  a  short  distanc 
from  the  dam  on  which  it  is  proposed  to  erect  a  large  flouring  and  a 
falfa  mill.  The  city  owns  a  municipal  electric  plant,  which  was  coi 
structed  ten  years  ago,  which  is  now  inadequate  to  meet  the  demanc 
made   upon   it. 

CH.^PMAN,  KAN.— At  an  election  held  Sept.  14  the  proposition  I 
issue  bonds  to  the  amount  of  $25,000  to  provide  for  funds  for  the  ii 
stallation  of  an  electric  light  plant  was  carried. 

FT.  LEAVENWORTH,  KAN.— Sealed  bids  will  be  received  at  tl 
oftice  of  quartermaster  until  Oct.  25  for  furnishing  cable  and  electric 
supplies  as  follows:  950  ft.  lead  sheet  cable,  500,000  circ.  mil:  450  f 
250,000  circ.  mil,  two  circuit  breakers,  six  inclosed  fuses,  thirty  ws 
insulator  hangers,  100  porcelain  insulators,  thirty  clamp  hangers,  thr' 
knife  switches,  twelve  wrought-copper  terminals  and  one  recording  wal 
meter.      W.    Van   Duyne   is   quartermaster. 

GL.\SCO,  KAN.— The  City  Council  has  authorized  the  Mayor  to  ent 
into  a  contract  with  the  Concordia  Electric  Light  Company  for  rebuildii 
the  transmission  line  between  Glasco  and  Concordia.  The  Concorc" 
company  will  rebuild  the  line  to  carry  33,000  volts  and  furnish  equi 
mc-nt,  including  transformers,  insulators,  etc.,  and  will  furnish  electrici 
at  the  switchboard  in  Glasco.  Under  the  new  contract  the  company  w 
assume  the  cost  of  rebuilding  the  line  and  the  entire  cost  of  maintenan 
of  same. 

KANSAS  CITY,  KAN.— The  contract  for  the  construction  of  t 
power  station  and  boiler  house  for  the  proposed  municipal  elect 
light  plant  has  been  awarded  to  the  J.  W.  Ferguson  Construction  Co 
pany,  for  $23,669;  the  contract  for  the  construction  of  the  foundatic 
for  the  two  buildings  was  let  to  the  Alpine  Construction  Company  ' 
$9,984. 

KANS.\S  CITY,  KAN.— Sealed  bids  will  be  received  at  the  Coui 
Chamber,  City  Hall.  Kansas  City,  Kan.,  until  Oct.  3,  for  furnishing  i 
installing  steam  turbines,  generators  and  induction  motor-exciter,  drr 
units  upon  foundations  furnished  by  the  city  in  the  municipal  elect 
light  plant  at  Quindaro,  Kan.,  and  for  switchboard  plant  at  Quind: 
Also   for  furnishing  450  arc  lamps  and   necessary  equipment  for  sam( 

SOUTH  HAVEN,  KAN.— .-U  a  special  election  held  recently  bo  1 
were  voted  for  the  installation  of  a  municipal  electric-light  plant  : 
water-works  system. 

HICKMAN,  KY.— The  Kentucky  Southwestern  Railway,  Elec  : 
Light  &  Power  Company,  which  proposes  to  build  an  electric  interur  1 
railway  from  Paducah  toward  Mayfield,  Union  City,  Ointon  and  H  • 
man,  will  also  construct  a  belt  line  to  run  from  near  Milburn  to  L<  ■ 
laceville,  thence  to  Blandville,  to  Wickliffe  and  from  Wickliffe  b< 
to  Paducah.  The  entire  project  will  involve  an  expenditure  of  at ' 
$4,000,000. 

LOUISVILLE,    KY.— It    is    expected    that    the    large    addition    to    « 
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plant    of    the    Kentucky    Electric    Company,    of    Louisville,    Ky.,    will    be 

,:ompleted  about   Dec.    1. 

1  OUISVILLE,  KY. — \V.  O.  Head,  Mayor,  has  announced  a  plan  tor 
Mng  use  of  the  water  power  developed  at  the  falls  of  the  Ohio,  op- 
■ite   the  city.      If   the   plan   is    feasible,   it   is  stated   that    Eastern   capi- 

;aluu  have  expressed  a  willingness  to  provide  the  necessary  funds. 
'  Mayor  Head  believes  that  the  power  can  be  utilized,  .although  engineers 
I  who  have  studied  the  question  are  doubtful   as  to  this. 

LAFAYETTE,  L.\. — The  City  Council  is  reported  to  have  provided 
I  (or  an  iss^ie  of  $60,000  in  bonds,  the  proceeds  to  be  used  for  improve- 
I  ncnls  to  the  municipal  electric-light  plant,  water-works  and  other  im- 
I  proTCinents. 

I      SEW- ORLEANS.    L.\.— Owing  to   the   increase   in   rates   for  electricity 
I  for  lamps  and  motors  by  the  Consumers'  Electric  Company  and  the  New 
!  Orlcnns  Railway,  Light  &  Power  Company,  Fuerst  &  Kramer,   Ltd.,  have 
I  announced  that  they  will  install  a  power  plant  to  operate  their  works. 
I  ORlN.\,    M.MNE. — The    local    electric-light    plant    was    destroyed    by 

on   Sept.   20.   .\t  present  the   town   is   without  electrical   service. 
■.  .\X  BUREX.  M.MXE.— The  Van  Buren  Light  &  Power  Company  has 

Applied  to  the  State  Highway  Commissioner  for  authority  to  carry  its 
I  tranaoiission  line  on  the  new  international  bridge  between  Van  Buren, 
'  Maine,  and  St.   Leonards,   N.  B.     The  request  involves  the  authority  for 

tke  tuc  of  the  bridge  and  the  right  to  transmit  electricity  out  of  the  State. 
WATERVILLE.  MAIXE.— The  Central  .Maine  Power  Company  has  pur- 

ehaacd  a  controlling  interest  in  the  Watervilie  &  Fairfield  Railway  &  Light 

Company    and     the     Watervilie    &     Oakland     Street     Railway     Company. 

Through  this  deal  the  company  secures  entire  control  of  the  water  in  the 
I  Belgrade  chain  of  lakes. 

'  BOSTON,  MASS.— The  directors  of  the  Boston  Elevated  Railway 
!  Company  have  called  a  special  meeting  of  the  stockholders  to  authorize 
'  an  iiaue  of  bonds   not  to   exceed   $5,000,000   to   provide   funds   for   con- 

itniction  and  equipment,  for  floating  debt,  purchase  or  real  estate,  etc. 
I  CHICOPEE,  MASS.— The  Electric  Light  Commissioners  have  approved 
I  the  report  of  C.  \V.  Whiting,  of  Boston,  Mass.,  consulting  engineer, 
(  rccoauncDding  improvements  to  the  municipal  electric-light  plant  involv- 
I  ing  an  expenditure  of  S90.000.  The  report  did  not  include  equipment  for 
j  the  itreet-lighting  system  and  the  commissioners  have  recommended  an 
I  extra  $6,000  for  that  purpose. 

j  HOLDEX,  .M.\SS. — .\t  an  election  held  recently  the  proposition  to 
■build  an  electric  distributing  plant,  the  cost  not  to  exceed  $10,000,  was 
'  carried.  The  Selectmen  have  engaged  William  D.  Thompson,  of  Wor- 
cester, Mass.,  as  consulting  engineer  in  connection  with  the  installation 
'  of  an  electric-lighting  system  in  Holden. 

WOBL'RX,   M.-\SS. — Work  has   begun   on   the   proposed   addition   to   the 

Bay   State    Street    Railway    Company's    power   station    in    East    Woburn. 

The  building  will  be  37  It.  .\  67  It.  The  equipment  will  include  a  400-hp 
1  boiler  and  a  1200-hp  engine.  The  five  boilers  in  use  will  be  rebuilt. 
'  The  total  cost  of  the  improvement  is  estimated  at  $130,000.  Andrew 
I  Moffatt,  of  Lowell,   Mass.,   has  charge  of  the  work. 

i      WORCESTER,    MASS.— The    County    Commissioners    have     made    ar- 
rangements  with    the   Worcester   Electric    Light   Company   to   supply   elec- 
tricity for  lamps  and  motors  at   the  courthouse. 
.      ALLEGAN,    MICH.— The    property    of    the    Allegan    Light    &     Power 
npany   has   been    taken    over    by    W.    A.    Foote,    president,    and   J.    B. 
■e,    general    superintendent    of    the    Commonwealth    Power    Company, 
'jckson,   Mich.      It  is   understood    that  the   new   owners  will   make   im- 

■ments  to  the  plant  and  service. 

.I.PEN.-\,   MICH. — The  property  of  the  Alpena  Mutual   Benefit  Tele- 

ne  Company  is  reported  to  have  been  purchased  by  M.  T.  Streeter,  of 

^  Ijntii.K,    Mich.,    representing    the    Onaway    Telephone    Company.     It    is 

^  understoad   that   Alpena   will   be   the   center   of  an   independent   system   in 

this  part  of  the   State  and   a  new   plant  with   meullic   circuits    will    be 

•  erected  here. 

\  BATTLE  CREEK,  MICH.— A  site  has  been  purchased  on  West  Jack- 
j  son  Street  by  C.  W.  Post,  on  which,  it  is  stated,  he  will  erect  a  news- 
j  paper  publishing  office,  power  plant  and  other  buildings. 
'i  KALAMAZOO,  MICH. — The  Commonwealth  Power  Company  is  re- 
-"•red  to  be  contemplating  the  erection  of  a  steel  tower  transmission 
between   Kalamazoo  and  Otsego. 

AXSING,   MICH. — Plans  have  been  approved  by  the  State  Railroad 
commission    for    an    exensive    water-power    system    contemplated    by    the 
,  Consolidated  Power  &  Light  Company,  of  Detroit,  Mich.,   which  includes 
1  tne  construction  of  five  dams  to  supply  power  for  a  high-tension  electric 
1  transmission    system.     Bonds    to     the    amount    of    $500,000    have    been 
,  authorized    by    the    commission.      The    company    proposes    to    operate    in 
Oare,    Midland,    Ionia,    Belding,    St.    Johns,    .-Mma,    St.    Louis    and    Sagi- 
naw-    J.  L.  Hudson  is  president  of  the  company,  and  C.  L.  .Abbott  vice- 
president  and  manager. 
PENTWATER.    MICH.— The    new    transmission    line    of    the    Stearns 

(Lighting  4  Power  Company  to  Pentwater  and  Hart  is  nearly  completed.  A 
1000  hp  turbogenerator  is  being  installed  in  the  local  power  house. 
I  which  will  increase  the  generating  capacity  of  the  plant  by  50  per  cent. 
'  FARMINGTON,  MINN. — It  is  reported  that  a  company  has  been  or- 
ganized to  establish  an  electiic-light  plant  in  Farmington,  to  cost  ap- 
.iroximately  $5,000.     C.  S.  Lewis  is  secretary  of  the  company. 

'   n.BERT.     MIXN. — We     are     informed     that     plans     are     being     con- 


sidered for  the  construction  of  a  hydroelectric  plant  to  supply  electricity 
in  Gilbert,  Aurora  and  Gilbert,  but  as  yet  no  preliminaries  have  been 
arranged. 

LINDSTROM,  .MINN.— It  is  reported  that  the  Minneapolis  General 
Electric  Company  is  contemplating  extending  its  system  to  Lindstrom  and 
Center  City. 

MORRIS.  MINN. — The  City  Council  is  considering  the  installation  of 
cluster-lamps,  at  a  cost  of  about   $3,000. 

WINONA,  MINN.- Howard  Morris,  of  Milwaukee,  Wis.,  receiver  for 
the  Winona  Railway  &  Light  Company,  has  appointed  R.  M.  Howard, 
of  Clinton,   manager  of  the  Winona  plant. 

LAUREL,  MISS.— The  Gulf  States  Investment  Company,  which  owns 
the  local  electric-light  and  power  plant,  is  contemplating  the  construc- 
tion of  a  street-railway  s>sicm,  lor  v/hich  application  for  a  franchise  will 
soon  be  made  to  the  City  Council.  P.  H.  Saunders,  of  Laurel,  vice- 
president  of  the  company,  is  interested  in  a  project  to  build  an  interurban 
railway   from   Laurel   10  Hattiesburg. 

SPRINGFIELD,  MO.— Plans  are  being  prepared  by  the  Ozark  Bell 
Telephone  Company  for  the  erection  of  a  long-distance  copper  circuit 
telephone  line  from  Springfield,  Mo.,  to  Memphis,  Tenn.,  to  cost  ap- 
proximately $100,000.  The  new  line,  which  will  be  independent  of  all 
other  lines,  will  be  .strung  on  the  Western  Union  Telegraph  poles  along 
the  "Frisco." 

OAKLAND,  NEB. — Negotiations  are  under  way  between  A.  T.  Martin, 
of  Denver,  Col.,  and  local  business  men  with  a  view  of  installing  an  elec- 
tric-light   plant  in   Oakland. 

COBRE,  NEV. — The  Western  .-Vssct  Company  is  planning  to  build  a 
hydroelectric  plant  on  the  Little  Salmon  River  to  supply  electricity  to 
operate  its  mines  near  Valley  Pass.  An  electric  smelting  plant  is  to  be 
erected  at  Contact. 

MORRISTOWN,  N.  J. — Extensive  improvements  are  contemplated  by 
the  .Morris  &  Somerset  Electric  Company  to  its  system,  including  the 
erection  of  an  addition  to  its  power  house  on  Whipple  Street  to  provide 
space  for  the  installation  of  additional  machinery,  contracts  for  which 
have  already  been  placed.  The  company  has  purchased  a  350-hp  Bab- 
cock  &  Wilcox  boiler,  one  750-kw,  2300-volt,  steam  turbo-generator  set 
and  a  25-kw  generator  from  the  Allis-Chalmers  Company,  of  Milwaukee. 
Wis.;  surface  condenser  and  pumps  from  the  C.  H.  Wheeler  Mfg. 
Company,  of  Philadelphia.  Pa.:  a  marble  switchboard  and  transformers 
from  the  Westinghouse  Electric  &  Manufacturing  Company  of  Pitts- 
burgh, Pa.  The  company  is  extending  its  transmission  line  to  Florham 
Park  for  the  purpose  of  supplying  electrical  service  in  that  place. 
Street  lighting  equipment  for  Florham  Park  has  already  been  purchased. 

PRINCETON,  N.  .T.— The  contract  for  building  a  conduit  system  and 
piping  in  power  house  in  connection  with  the  construction  of  the  graduate 
school  at  Princeton  University  has  been  awarded  to  John  L.  Reid.  of 
Newark,  N.  J.,  for  $28,987. 

T KENTON,  N.  J.— The  Trenton  Street  Railway  Company  has  issued 
S300.000  in  bonds,  the  proceeds  to  be  used  for  improvements  and  bet- 
terments to  its  property. 

WEST  OR-^NGE,  N.  J.— The  Town  Council  has  authorized  a  renewal 
of  the  contract  for  street  lighting  with  the  Public  Service  Electric  Com- 
pany for  a  period  of  five  years.  Lender  the  terms  of  the  new  contract 
the  company  is  to  supply  arc  lamps  at  $80  each  per  year,  which  is  a 
reduction  of  S5   per  year  from  the  price  paid  under  the   present  contract. 

BROOKLYN,  N.  Y.— Sealed  bids  will  be  received  by  C.  B.  J.  Snyder, 
superintendent  school  buildings.  Department  of  Education,  Park  Avenue 
and  Fifty-ninth  Street,  borough  of  Manhattan,  New  York,  N.  Y.,  until 
Oct.  2  for  installing  electric  equipment  in  additions  to  and  alterations 
in  Boys'  High  School,  on  Marcy  .Avenue,  between  Madison  and  Putnam 
Streets,  Brooklyn.  N.  V.  Blank  forms,  plans  and  specifications  may  be 
obtained  at  the  above  office  and  also  at  the  branch  office,  131  Livingston 
Street,  Brooklyn,  N.  Y. 

GENESEO,  N.  Y.— The  Board  of  Trustees  has  granted  the  Geneseo 
Gas  &  Electric  Company  a  new  franchise  for  a  period  of  twenty-five  years 
to  supply  gas  and  electricity  for  lamps,  heat  and  motors.  The  franchise 
also   provides    for   a   twenty-four-hour    service. 

H.XRTWICK.  N.  Y. — Preparations  are  being  made  by  the  Electric 
Power  it  Heating  Company  for  the  installation  of  a  street-lighting  system 
in    llarlwick. 

NEW  YORK,  N.  Y.— Scaled  bids  will  be  received  by  the  Board  of 
Health,  Department  of  Health,  Fifty-fifth  Street,  New  York,  N.  Y.,  until 
Oct.  3,  for  furnishing  and  installing  electric  and  gas  fixtures,  temporary 
supply  feeders,  etc.,  to^'cther  with  all  necessary  alterations  and  other 
work  incidental  thereto,  for  two  concrete  pavilions  on  the  grounds  of 
Riverside  Hospital,  at  North  Brother  Island,  borough  of  the  Bronx. 
Blank  forms  and  plans  for  the  above  work  and  further  information  may 
be  btained  at  the  office  of  the  chief  clerk  of  the  Department  of  Health. 
Ernst  J.  Lederle,  Ph.D.,  is  president  of  Board  of  Health. 

SILVER  SPRINGS.  N.  Y.— The  General  Electric  Company  has  been 
awarded  the  contract  for  furnishing  electrical  equipment  for  the  pro- 
posed municipal  electric-light  plant,  including  generator,  exciter,  switch- 
board,   etc.,    and    wiring    streets. 

BRYSON.  N.  C— It  is  reported  that  the  Council  has  engaged  C.  G. 
Logan,  of  Wayncsville,  N.  C,  electrical  engineer,  to  take  charge  of  the 
installation   of  the   proposed  municipal  electric-light  plant,  machinery  for 
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which  has  already  been  purchased.  The  work  will  include  construction 
of  dam  and  brick  substation,  14  ft.  x  20  ft.  ■  The  cost  of  dam  is  estimated 
at  about  $9,000. 

ORIENTAL,  N.  C. — The  question  of  calling  an  election  to  submit  the 
proposition  to  issue  bonds  for  Hhe  installation  of  an  electric-light  plant 
to  a  vote  is  under  consideration. 

RALEIGH.  X.  C. — The  business  men  have  submitted  a  proposition  to 
the  Board  of  .Mdermen  offering  to  pay  for  the  installation  of  cluster 
lamps  on  Martin  and  Fayette  Streets,  providing  the  city  would  furnish 
electricity  to  maintain  them. 

RUTHERFORD,  N.  C— The  Town  Council  has  awarded  the  contract 
for  equipment  for  the  proposed  municipal  electric-light  plant  to  the  Caro- 
lina Electrical   Company,  of  Raleigh.  N.  C. 

lU^WLIXG  GREEN.  OHIO.— The  receivers  of  the  Lake  Erie.  Bowling 
'ireen  &  Napoleon  Railway  Company,  whicli  operates  an  electric  railway 
extending  from  Tontogany  to  Woodville  and  an  electric  plant  and  hot- 
water  heating  system  in  Bowling  Green,  have  secured  from  Federal  Judge 
Killits  authority  to  commence  work  on  improvements  to  the  system,  in- 
volving an  expenditure  of  $50,000.  It  is  proposed  to  rebuild  and  enlarge 
the  local  plant.  The  work  will  be  done  under  the  supervision  of  C.  B. 
Rogers,    manager. 

■  BRADFORD.  OHIO.— The  Town  Council  has  granted  C.  C.  Smith  a 
franchise  to  construct  and  operate  an   electric-light  plant  in  Bradford. 

CANKIELl).  OHIO. — Application  has  been  made  to  the  Council  by 
Jarris  Smith  for  a  franchise  to  install  and  operate  a  natural  gas  and 
electric-light   plant  in  Canfield. 

CINCINNATI.  OHIO— The  power  plant,  car  barns  and  rolling  stock 
of  the  Cincinnati  &  Eastern  Interurban  Company  were  completely  de- 
stroyed by   fire  on   Sept.   22,  causing  a  loss  of  about  $125,000. 

CINCINNATI,  OHIO.— The  Cincinnati.  Georgetown  &  Portsmouth 
Railroad  Company  and  the  Ohio  River  &  Columbus  Railroad  Company 
have  been  consolidated.  The  deal  is  said  to  have  involved  about 
$3,000,000.  It  is  understood  that  the  Ohio  River  &  Columbus  Railroad 
will  be  equipped  for  electrical  operation.  Robert  Hackney  has  been 
elected  president  and  treasurer  and  E.  E.  Garbreath  vice-president  and 
general  manager. 

CLEVELAND,  OHIO. — The  City  Council  has  voted  to  submit  the 
proposition  to  issue  $2,000,000  in  bonds,  the  proceeds  to  be  used  for 
the  erection  of  a  municipal  electric  light  plant,  at  the  election  to  be 
held  in  November. 

COLUMBUS,  OHIO.— Proposals  will  be  received  by  the  Director  of 
Public  Safety.  City  Hall  Building,  Columbus,  Ohio,  until  Oct.  6  for 
furnishing  lead-covered  underground  cable  for  the  sub-department  of 
fire  of  the  Department  of  Public  Safety  as  follows:  For  3116  ft.,  twenty- 
pair  lead-covered  underground  cable;  3225  ft.  fifteen-pair  lead-covered  un- 
derground cable;  1739  ft.,  ten-pair  lead-covered  underground  cable;  856 
ft.,  five-pair  lead-covered  underground  cable.  E.  L.  McCune  is  director  of 
public   safety. 

CUYAHOGA  FALLS.  OHIO.— The  Village  Council  has  passed  an 
ordinance  granting  the  Falls  Rivet  &  Machine  Company  a  franchise 
to  erect  and  operate  a  power,  lighting  and  heating  system,  provided  the 
plant  is  built  within  six  years. 

DELAWARE,  OHIO.— The  Delaware  Electric  Light.  Heat  &  Power 
Company  has  submitted  a  proposition  to  the  City  Council  offering  to 
sell  its  plant  to  the  city  for  $137,500. 

LOVELAND.  OHIO. — The  Loveland  Citizens'  Electric  Company  has 
hied  amendments  to  its  charter,  changing  its  name  to  the  Loveland 
Electric,  Ice  &  Water  Company. 

TOLEDO.  OHIO.— The  Toledo,  Ann  Arbor  &  Jackson  Railroad  Com- 
pany, recently  organized,  it  is  reported,  is  contemplating  taking  over 
the  property  of  the  old  Toledo,  Ann  Arbor  &  Jackson  electric  railway, 
which  was  organized  in  1905,  and  built  an  electric  railway,  20  miles  in 
length,  the  next  year  and  then  ceased  operations.  The  new  company 
will  be  capitalized  at  $500,000,  of  which  the  proceeds  of  $300,000  will 
be  used  in  purchasing  the  assets  and  property  of  the  old  railway  and 
the  remainder  for  further  construction. 

COLLINSVILLE,  OKL.\.— The  contract  for  construction  of  the  pro- 
posed municipal  electric-light  plant  has  been  awarded  to  C.  A.  Reece,  of 
Collinsville.  Bonds  to  the  amount  of  545,000  were  recently  voted  to 
provide   funds   to   install   the   plant. 

ALSEA.  ORE.— The  Forest  Service  is  planning  to  erect  a  telephone 
system  between   Alsea  and  Florence,   a  distance  of   15   miles. 

BAY  CITY,  ORE.— The  new  plant  of  the  Tillamook  Public  Service 
Company  was  recently  put  in  operation.  The  company  has  been  awarded 
a  contract  for  lighting  the  streets  of  the  city.  The  contract  calls  for 
twenty-five  arc  lamps.  The  plant  has  sufficient  output  to  supply  1400 
lamps.     J.    H.    West   is  superintendent. 

BURNS.  ORE. — James  D.  Fellows,  who  w-as  recently  granted  a  fran- 
chise to  operate  an  electric-light  system  in  Burns,  has  purchased  a  power 
site  and  is  planning  to  build  a  plant  on  Emigrant  Creek,  and  the 
local  electric-light  plant  owned  by  Horton  Brothers  has  also  been  taken 
over.  It  is  expected  to  have  the  new  power  plant  in  operation  early 
next  spring.  Arrangements  are  being  made  to  supply  electricity  for 
lamps  from  the  present  system  by  the  middle  of  next  month.  It  is 
proposed  to  secure  power  from  the  flour  mill.  J.  E.  Wheeler  is  as- 
sociated  with    Mr.    Fellows    in    the   enterprise.     The    proposed    plant    will 


develop  about  400-hp  and  a  twenty-four  hour  service  will  he  established. 

EUGENE,  ORE.— The  Oregon  Electric  Railway  Company  has  been 
granted  a  franchise  to  construct  and  operate  a  loop  line  in  Eugene. 
C.  R.  Gray  is  president  of  the  company. 

EUGENE,  ORE.— The  Portland,  Eugene  5t  Eastern  Railway  Company 
has  awarded  the  contract  for  road  construction  on  its  proposed  railway 
from  Eugene  to  Corvallis  to  William  Case.  Work  on  equipping  the 
Alsea  branch  for  electrical  operation  will  begin  in  October.  A.  Welch 
is  manager.' 

HERMISTON.  ORE.— The  Hermiston  Telephone  &  Klectric  Company, 
recently  organized,  is  planning  to  install  a  system  throughout  this  dis 
trict,   with  central    station   at   Hermiston. 

HOOD  RIVER.  ORE.— The  Pacific  Power  &  Light  Company  has 
closed  its  electric  plant  in  Hood  River.  Electricity  for  this  district  is 
supplied  from  the  White  River  power  plant  over  the  new  transmission 
line,  via  The  Dalles. 

LEBANON,  ORE. — Plans  are  being  prepared  by  the  Lebanon  Lumber 
Company  for  the  construction  of  an  electric  power  plant  to  supply  elec- 
tricity  for   lamps  and    motors   for   its   mill. 

MARSHFIELD,  ORE.— The  Smith-Powers  Logging  Company  is  re- 
ported to  be  contemplating  the  installation  of  a  central  electric  power 
plant  to  operate  a  lumber  mill. 

McMINNVILLE,  ORE.— Plans  are  being  considered  for  the  installa- 
tion of  an  ornamental  street-lighting  system  in  the  business  district.  It 
is  proposed  to  install  ornamental  lamp  standards,  each  carrying  three 
lamps  and   to  place  the   wires  undergi-ound. 

PORTLAND,  ORE.— The  City  Council  has  granted  a  revocable  fran- 
chise for  a  period  of  two  years  to  the  Mount  Hood  Railway  &  Power 
Company  for  the  extension  of  its  electric  railway  to  Montavilla,  con- 
necting with  the  lines  of  the  Portland  Railway,  Light  &  Power  Company. 

SPRINGFIELD,  ORE.— The  Oregon  Power  Company  has  submitted 
a  proposition  to  the  City  Council  and  the  Commercial  Club  offering 
to  install  an  ornamental  street-lighting  system  in  Springfield.  The  com 
pany  agrees  to  install  the  system  and  divide  the  cost  into  equal  monthly 
payments  on  a  five-year  contract.  At  the  expiration  of  the  contract  tht 
system   will  become  the   property  of  the  city. 

P.VNAMA. — Sealed  proposals  will  be  received  at  the  office  of  the  Gen 
eral  Purchasing  O'fficer,  Isthmian  Canal  Commission,  Washington,  D.  C. 
until  Nov.  20  for  furnishing  electric  towing  locomotives  for  the  cana 
locks.  Blanks  and  general  information  relating  to  this  circular  (No 
650)  may  be  obtained  at  the  above  office  or  at  the  offices  of  tht 
assistant  purchasing  agents,  24  State  Street,  New  York,  N.  Y.;  61* 
Whitney-Central  Building,  New  Orleans,  La.,  and  1086  North  Poin 
Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is  general  purchasini 
officer. 

GLENDON  (R.  F.  D.),  EASTON.  PA.— The  Glendon  Power  Com 
pany  has  applied  to  the  Town  Council  for  a  franchise  to  erect  electri' 
transmission  lines  through  the   town. 

MAHANOY  CITY.  PA.— Negotiations  have  been  closed  wherely  th 
property  of  the  Schuylkill  Gas  &  Electric  Company,  of  Mahanoy  City 
has  been  taken  over  by  the  Harwood  Electric  Company,  of  HaWton 
Pa.  Electricity  for  operating  the  local  system  will  be  supplied  froi 
Harwood  and  the  plant  in  Mahanoy  will  be  used  as  a  substation. 

MOUNTVILLE,  PA.— The  Borough  Council  has  adopted  an  ord 
nance  providing  for  the  installation  of  a  street-lighting  system.  It  i 
proposed  to  install   ninety  incandescent  lamps  of  40  cp. 

WILKES-BARRE,  PA.— The  Wilkes-Barre  Light  Company,  recentl 
organized,  has  been  granted  a  seventy-five-year  franchise  to  operate  i 
Wilkes-Barre.  John  J.  Cuniming  and  Joseph  Dunfee,  of  Syracuse.  N.  V 
are  interested  in  the  company. 

MANILA,  P.  I.— Sealed  proposals  will  be  received  at  office  of  Majo 
C.  H.  McKinstry,  officer  in  charge  of  defensive  works.  Headquarter 
Philippines  Division,  Manila.  P.  I.,  until  Dec.  4.  1911.  for  furnishin 
engines,  generators,  synchronous  converters,  and  potential  transformer; 
Further  information  can  be  obtained  on  application  to  the  above  ofhc 
or  to   Chief  of  Engineers,  United   States  Army,   Washington,   D.  C. 

UNION,  S.  C. — Extensive  improvements  have  been  made  to  th 
municipal  electric-light  plant  and  water-works  system.  The  interior  c 
the  plant  has  been  remodeled  and  all  steam  and  electric  lines  placed  i 
ducts  under  the  concrete  floor.  New  equipment  has  been  installed,  ii 
eluding  a  75-kw,  three-phase.  60-cycle.  "Hawthorn"  generator,  dire- 
connected  to  a  135-hp  Harrisburg  engine,  with  necessary  switchboard 
R.  A.  Easterling  is  superintendent. 

ADAMS,  TENN.— Plans  are  being  considered  for  the  construction  < 
an  electric-light  plant  in  Adams.  A  stock  company  has  been  organizt 
to  operate  the  system.  A  site  has  been  purchased  on  which  the  propose 
plant  will  be  erected.  H.  W.  Tyson,  of  Glenraven;  D.  F.  White  ar 
J.   D.   Stokz.   of  Adams,  are  interested  in   the  project. 

CHATTANOOGA,  TENN.— The  Merchants'  Association  has  submiit- 
a  proposition  to  the  Board  of  City  Commissioners  for  the  establishme 
of  an  ornamental  lighting  system.  The  association  agrees  to  erect  ai 
maintain  the  lamp  standards  and  wiring,  provided  the  city  will  furni 
electricity  for  same. 

MEMi'HIS,  TENN.— The  Commissioner  of  Public  Utilities,  Groun 
and  Buildings  has  authorized  the  Merchants'  Power  Company  to  ere 
sixty-two  additional  arc  lamps  on  Main  Street  from  Railroad  Avenue  ' 
Concord  Avenue. 
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,  MEMTHIS,  TENN. — Application  has  b«n  made  for  a  charttr  (or 
le  Wett  Tennessee  Traction  Company  by  A.  G.  Riley,  Alfred  Sohm, 
/.  W.  Swift  and  C.  L.  Winchester.  The  company  will  be  capitalized 
.  $100,000  and  proposes  to  build  an  electric  railway  from  Memphis  to 
ickaon,  thence  to  Nashville. 

'  SHAWA.NEE,  TENN.— It  is  reported  that  plans  are  under  way  for 
.le  construction  of  a  dam  on  Powell's  River,  at  Massengilford,  2  miles 
>utli  of  Sbawancr.     Electricity  generated  at  the  plant  will  be  transmitted 

•  Middleboro  and  Jclico,  and  will  also  supply  power  to  operate  an 
ectric  railway  to  the  pinnacle  at  Cumberland  Gap  and  on  to  the  Lincoln 

Memorial   University  and  thence  to   Shawancc. 

I  CAMERON,  TEX.  -Tlie  City  Council  has  granted  the  Hamilton  Broth- 

II  Construction  Company  a  fifty-year  franchise  to  install  and  operate 
tw  water-works  and  lighting  systems  in  Cameron. 

!  COMMERCE,  TEX.— The  capital  stock  of  the  Commerce  Ice  &  Power 
lompany  has  been  increased  from  $35,000  to  $50,000. 
i  DEL  RIO,  TEX. — D.  B.  Chapin  and  associates,  who  are  preparing  to 
[ret  a  large  dam  across  Devil's  River  to  obtain  a  water  supply  for  ir- 
iKattnf  about  150.000  acres  of  land  and  to  operate  a  hydroelectric  plant, 
ii%e  completed  surveys  for  the  proposed  work.  The  dam  will  be  about 
15  fl.  high. 

I  DENTON.  TEX-— The  Denton  Traction  Company  has  applied  for  an 
nendment  to  its  charter  permitting  it  to  supply  electricity  for  lamps 
>»m  instead  of  waiting  five  years  longer,  as  authorized  under  the  original 
^rtcr.  The  company  offers  to  supply  electricity  at  12J^  cents  per 
W-koor  against  15  cents  per  kw-hour  charged  by  the  municipal  electric 
ant.  In  consideration  for  the  amendment  it  is  said  that  the  com- 
tay  will  supply  energy  for  street  lamps  for  five  years  free  of  charge. 
'  DERMOTT,  TEX. — The  Dermott  Townsite  Company,  it  is  said,  is 
'anning  to  install  a  lighting  system.  Frank  M.  White  is  general  agent. 
'fort  worth,  TEX.— The  Stone  &  Webster  Engineering  Corpora- 
Sn,  of  Boston,  Mass.,  has  awarded  the  contract  for  grading  its  inter- 
^ban  electric  railway  between  Fort  Worth  and  Waxahachie,  a  distance 
j  about  35  miles,  to  Denison  &  Ramsay,  of  Lubbock,  Tex.  The  con- 
Vet  for  grading  the  proposed  electric  interurban  railway  between  Fort 
.orth  and  Cleburne,  29  miles  in  length,  has  been  awarded  by  the  .Stone 
Webftter  Engineering  Corporation  to  the  Texas  Building  Company, 
j  Fort  Worth. 

'FOWLERTON,  TEX.— The  Fowler  Brothers  Land  Company  is  re- 
nted to  be  contemplating  the  installation  of  an  electric-light,  ice  and 
^d'Storage  plant,  to  cost  approximately  $40,000.  B.  D.  Hatcher  is 
pnager  of  farm  sales  department.      Fowlerton  has  not  a  post  office. 

BRIGHAM  CIIY,  UTAH-— At  an  election  held  recently  in  the  newly 
Jcorporated    town    of    Honeyville    the    proposition    to    issue    bonds    to    the 

nount  of  $12,000  for  the  installation  of  an  electric-light  plant  and  water- 
>vslem  was  carried.  The  cost  of  the  electric-light  plant  is  estimated 
'00.  and   the   water-works   system   at   $7,000. 

NROE,  UT.\H.— Ihe  Town  Council  has  authorized  a  special  elec- 
v"  10  be  held  Oct-  12  to  submit  the  pronosition  to  issue  $10,000  in  bonds, 
(e  proceeds  to  be  used  to  purchase  the  local  electric-light  plant,  to  be 
Vned  and   operated   by   the   municipality. 

PROVO,     UTAH.— The     Knight     Power     Company,    is     contemplating 

jirther  extensions  to  its  system  in  this  State.     The  company  is  planning 

erect  another  plant  early   next  year  to  be  located  about  8  miles  from 

*  present  plant  on  Snake  Creek,  near  Heber. 

'salt  lake  city,  UTAH.— An  isolated  electric  generating  plant 
ill  be  installed  in  the  Daniels  Theater  building,  now  being  remodeled. 
SALT  LAKE  CITY,  UTAH.— Plans  are  being  considered  for  the  con- 
rnction  of  an  electric  railway  from  Salt  Lake  City  to  Provo  and  Payson, 
f  which  preliminary  surveys  will  be  made.  George  M.  Cannon,  of  the 
pal  Estate  Association,  is  interested  in  the  project. 
D.^NVILLE,  VT. — Investigations  are  being  made  by  the  St.  Johns- 
Klectric  Company,  of  St.  Johnsbury,  in  Danville  with  a  view  of  ex- 
w  its  system  to  that  village.  The  plan  contemplates  lighting  the 
■-  as  well  as  the  residences. 
pT.  JOHNSBURY,  VT.— Work  has  begun  on  the  erection  of  a  new 
tnerating  plant  for  the  St.  Johnsbury  Electric  Company  on  the  Car- 
fck  property.  The  H.  P.  Cummings  Construction  Company,  of  Ware, 
jaa..  has  the  contract.  The  power  house  will  be  120  ft.  by  30  ft. 
JRICHMOND,  VA.— Application  has  been  made  to  the  Cjty  Council 
T  the  Richmond  &  Henrico  Railway  Company  for  a  franchise  to  supply 
'ectricity  for  lamps  and  motors  along  the  streets  over  which  its  railway 
•crates.  The  company,  it  is  said,  is  planning  to  extend  its  railway  in 
'ctions  of  the  city  not  now  served  by  street  railways.  The  power  house 
'  the  company  is  located  at  the  foot  of  Nicholson  Street,  which  it  pro- 
'•ses  to  enlarge  if  granted  a  franchise  to  supply  electrical  energy  for 
tnmercial  and  domestic   purposes. 

ATTALIA,  wash. — Negotiations  have  been  closed  between  the  Pa- 
*:  Power  &  Light  Company  and  the  Attalia  Land  Company  whereby  a 
.bstation  will  be  erected  in  Attalia,  work  on  which  will  begin  at  once. 
|BL.\INE,  WASH. — Property  has  been  acquired  at  the  international 
■undary  by  G-  H-  Wescott  as  a  site  for  the  proposed  electric  power 
^nt  of  the  British  Columbia  Electric  Railway,  which  proposes  to  supply 
ficlrialy  in    Blaine.      Electrical    service    is   now   supplied   by   a    municipal 

CHEHALIS.  WASH.— The  Chehalis  S;    Cowlitz   Railroad   Company,   it 


IS  said,   will   equip  its   system   through   Chehalis    for  electrical   operation. 

ELI.ENSUURC.  WASH.— We  are  informed  that  improvements  are 
contemplated  to  the  municipal  electric-light  plant,  involving  an  expendi- 
ture of  about  $30,000.  G.  .M.  Miller,  of  Ellensburg,  Wash.,  is  engineer 
in  charge. 

KUCKITAT,  WASH.— The  Pacific  Power  &  Light  Company  is  erect- 
ing a  66,060-volt  transmission  line,  (or  cnicrKency  purposes,  from  its 
power  plant  on  the  Little  Klickitat  River  to  The  Dalles.  Ore.  A  dis- 
tributing system  will  later  be  built  in  the  Horseshoe  Bend  district,  near 
Klickitat. 

LYLE,  WASH.— The  Puget  Sound  Bridge  &  Dredging  Comiany,  o( 
Seattle,  Wash.,  is  reported  to  have  secured  the  contract  (or  construction 
of  a  dam  on  the  Klickitat  River,  near  Lyle,  for  the  Norlliwestern  Elec- 
tric Company,  of  Portland,  Ore.,  in  connection  with  its  proposed  hydro- 
electric power  plant. 

MORTON,  WASH.— The  Town  Council  has  granted  a  franchise  to 
.\.  W.  Van  .\rsdale  to  install  an  electric  light  and  water  system  in 
-Morton. 

SEATTLE,  WASH. — Plans  are  being  considered  by  the  Seattle, 
Renton  &  Southern  Railway  Company  for  the  erection  of  a  substation 
on   Rainier   Avenue. 

TACOMA,  WASH.— The  Federal  Court  has  ordered  the  foreclosure 
and  sale  of  the  properly  of  the  Home  Telephone  Company  of  Tacoma  to 
satisfy  a  judgment  of  $1,637,000  and  interest  on  the  company's  bonds 
due  for  two  years  past.  The  city  of  T.-icoma,  it  is  said,  may  purchase 
the   property. 

WATERVILLE,  WASH.— The  Wenatchee  Gas  &  Electric  Company  is 
reported  to  have  acquired  the  Waterville  electric  power  plant  on  the 
Entait  River.  It  is  understood  that  improvements  will  be  made  in 
the  service. 

BENWOOD,  W.  VA— The  Ohio  Valley  Electric  Company  has  ap- 
plied to  the  County  Commissioners  for  a  franchise  to  erect  transmission 
lines  over  the  county  roads  from  Benwood  to  Moundsville  and  into 
Sherrard    and    Mozart   districts. 

ENDEAVOR,  WIS. — A  stock  company  is  being  organized  in  En- 
deavor to  develop  a  water  power  to  operate  an  electric  light  and  power 
plant.  The  company  will  be  known  as  the  Endeavor  Light  &  Power 
Company  and  will  be  capitalized  at  $10,000.  A  transmission  line,  10 
miles  in  length,  will  be  erected.  For  further  information  address  W- 
H.  Burwell,  of  Endeavor,  Wis. 

VICTORIA,  B.  C,  CAN.— Ibe  Special  Council  committee  has 
awarded  the  contract  for  the  installation  of  cluster  lamps  on  Fort 
Street   to   Hutchinson    Brothers,   at  $5,827. 

MIMICO,  ONT.,  CAN.— The  ratepayers  have  voted  in  favor  of  the 
by-law  providing  for  the  installation  of  a  local  electric  distributing  plant 
in  Mimico.  Energy  for  operating  the  system  will  be  supplied  by  the 
Hydroelectric    Power    Commission. 

OTTAWA,  ONT.,  CAN.— The  Canadian  Bell  Telephone  Company  has 
announced  that  it  will  increase  its  capital  stock  from  $12,500,000  to 
$15,000,000. 

S.^RNI.•\,  ONT.,  CAN. — Contracts  have  been  awarded  by  the  Sarnia 
Gas  &•  Electric  Company  for  equipment  for  its  power  plant  as  follows: 
To  the  Goldie  McCulloch  Company,  of  Gait,  Ont..  Can.,  for  boilers 
receivers,  piping,  a  condenser  and  a  mixed-pressure  turbo-generator;  three- 
phase,  60-cycle  generators  to  Kilmer,  Pullen  &  Burnham,  of  the  Swedish 
General  Electric  Company;  to  the  Canadian  Westinghouse  Company  for 
three  excitor  sets;  for  switchboard  to  the  Canadian  General  Electric- 
Company;  the  Deane  Steam  Pump  Company,  of  Holyokc.  Mass.,  for 
pumps  and  water  weigher  to  Henry  Worthington,  of  New   York,  N.   Y. 

STEELTON,  ONT.,  CAN.— Tenders  will  be  received  by  James  Robin- 
son, town  clerk,  until  Oct.  3  for  installation  of  an  electric-lighting  system 
as  follows:  Contract  B — Erection  of  brick  substation  and  house  tower. 
Contract  K — Furnishing  and  erecting  complete  electrical  equipment  for 
lighting  system,  inckidins;  substation  equipment.  Contract  M — For  fire 
alarm  equipment.  Plans  and  specifications  may  -be  seen  at  the  office  of 
the  town  clerk.  Steelton,  and  at  the  office  of  Chipman  &  Powers,  en- 
gineers, 204  Mail  Building,  Toronto,  Ont.,   Can. 

MONTREAL,  QUE.,  CAN.— The  Shawinigan  Water  &  Power  Com- 
pany has  decided  to  issue  $1,000,000  in  additional  capital  stock,  to  be 
offered  to  the  shareholders  at  $108  on  the  basis  of  one  new  share  for 
each  nine  shares  now  held.  Part  of  the  proceeds  will  be  used  to  cover 
a  portion  of  the  cost  of  the  new  power  development  which  has  been  in 
course  of  construction  during  the  past  year  and  a  half.  This  develop- 
ment will  double  the  output  of  the  electrical  plant  and  furnish  the  power 
necessary  to  carry  out  the  contract  recently  made  with  the  Montreal  Light, 
Heat  &  Power  Company.  The  company  expects  to  place  its  new  plant  in 
operation   by  Oct.    I. 

OAXACA,  MEX. — Maurice  Clark,  operating  mining  property  in  the 
Chivo  Mountain  district,  is  reported  to  be  at  the  head  of  a  project  to 
supply    that    mining    district    with    electricity    for    lamps   and   motors. 


New  Industrial  Companies. 

THE  CANTON  ELECTRIC  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $3,000,000  to  develop  and 
manufacture    a    number    of    electrical    inventions.      The    officers    of    the 
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company  are;  Allen  A.  Canton,  president;  Philip  NemaS>  vice-president; 
I.  K.  A.  Konigsberg,  secretary  and  treasurer;  the  directors  arc  Dr.  J. 
H.    liair  and  General  J.   L.   Weaver. 

THE  URIESTHOERBER  COMPANY,  of  New  York,  N.  Y.,  has  been 
granted  a  charter  with  a  capital  stock  of  ?2S,000  for  the  purpose  of  manu- 
facturing surgical,  chemical,  electrical  and  scientific  instruments.  The  in- 
corporators are  C.  Dreist,  C.  Hoerber,  of  New  York,  N.  Y.,  and  L.  M. 
Day,  of  Atlantic  City,  N.  J. 

THE  EASTERN  NOVELTY  &  LIGHTING  COMP.\NV,  of  West- 
field,  Mass.,  has  been  granted  a  charter  with  a  capital  stock  of  $50,000 
to  manufacture  novelties  in  lighting  apparatus.  J.  C.  Thompson  is  presi- 
dent and  G.   H.  Sharp,  of  Westficld,   Mass.,  treasurer. 

THE  ELECTRIC  RAILWAY  MAINTENANCE  ASSOCI.-\TION,  of 
New  York.  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital 
stock  of  $50,000  for  the  purpose  of  doing  a  general  consulting  and  elec- 
trical engineering  business.  The  incorporators  are:  Albert  B.  Herrick, 
230  West  Twenty-second  Street,  New  York,  N.  Y.;  Clarence  G.  IJoyden, 
940  Fox  Street,  the  Bronx,  New  York,  N.  Y.,  and  John  K.  Mann,  2584 
Bedford'  Avenue,   Brooklyn.  N.  V. 

THE  ELECTRIC  TRUCK  COMPANY,  of  Kansas  City,  Mo.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $2,000.  The  incorporators 
are  John  M.  Egan,  Louis  H.  Egan  and  J.   A.  Harder. 

THE  FLORENCE  ELECTRIC  TRAY  COMPANY,  of  Chicago.  111., 
has  been  incorporated  by  Florence  L.  Crombic,  William  H.  Benes  and 
Elnar  C.  Howard.  The  company  is  capitalized  at  $75,000  and  proposes 
to  manufacture  and  deal  in  electrical  and  other  specialties. 

THE  IIIMESCOX  STUDIOS,  of  New  York,  N.  Y.,  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $60,000  to  manufacture  and  deal 
in  lighting  fixtures,  globes,  bronzes,  etc.  The  incorporators  are  F. 
Himes-Cox,  G.  O.  Howe  and  S.  S.  Newton,  of  New  Y'ork,  N.  Y. 

THE  GEORGE  A.  J.\CKSON  COMPANY,  of  Boston,  Mass.,  has  been 
incorporated  with  a  capital  stock  of  $25,000  to  deal  in  electrical  sup- 
plies and  machinery.  E.  I.  Jackson  is  president,  and  G.  A.  Jackson,  of 
Newton,  treasurer, 

THE  JONES  MARTIN  COMPANY",  of  New  York,  N.  Y.,  has  been 
incorporated  by  D.  Carroll  Jones,  611  West  111th  Street,  New  York, 
N.  Y.;  Miles  I.  A.  Martin  and  Charles  C.  Kiefer,  both  of  160  Broad 
Street,  Newark,  N.  J.  The  company  is  capitalized  at  $25,000  and  pro- 
poses to  manufacture  and  deal  in  scientific  and  electrical  instruments, 
etc. 

THE  KROTZER  COMPANY,  of  Buffalo,  N.  Y.,  has  been  granted  a 
charter  with  a  capital  stock  of  $10,000  to  manufacture  machinery,  motors, 
engines,  etc.  The  incorporators  are:  Louis  E.  French,  I.  G.  Holendar 
and  Christopher  M.   Baldy,  aU  of  Buffalo,  N.  Y. 

THE  LAMAR  ENGINEERING  COMPANY,  of  Wilmington,  Del., 
has  been  incorporated  with  a  capital  stock  of  $12,000  by  George  M. 
Sachs,   Siegfried  M.   Sachs  and   S.  E.   Schuchart,  all  of  New  York,  N.  Y. 

THE  MAXANT  ENGINEERING  &  MANUFACTURING  COMPANY, 
of  Chicago,  111.,  has  been  granted  a  charter  with  a  capital  stock  of 
$100,000  to  do  a  general  mechanical,  electrical  engineering  and  manu- 
facturing business.  The  incorporators  are:  Basil  Maxant,  Frank  Maxant 
and  William   D.  Johnson. 

THE  MIDLAND  ELECTRIC  HEATING  COMPANY,  of  Chicago, 
111.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to  do  a 
general  electrical  manufacturing  business.  The  incorporators  are: 
Richard  W.  Thornton,  Julius  Goldszier  and  Henry  Hiestand. 

THE  MULTIPLE  STORAGE  BATTERY  COMPANY,  of  New  York, 
X.  Y.,  has  been  incorporated  by  R.  K.  McGonigal,  C.  W.  Schadler  and  J. 
Cornillios,  all  of  New  York,  N.  Y.  The  company  is  capitalized  at  $50,- 
000  and   proposes  to  manufacture  and  deal  in  electrical   apparatus. 

VHE  NEW  ENGTNEERING  &  CONSTRUCTION  COMPANY  has 
filed  articles  of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $100,000.  The  incorporators  are:  G.  C. 
Stiegler,  G.  W.  Dillman  and  B.  M.  Grawl,  of  Wilmington,  Del. 

THE  NEW  STATE  CONSTRUCTION  COMPANY,  of  Prescott,  Ariz., 
has  been  incorporated  with  a  capital  stock  of  $100,000  to  engage  in  elec- 
trical construction  work  and  to  deal  in  electrical  supplies.  The  officers 
are  W.  E.  Sheivley,  president;  W.  H.  Tharp,  vice-president,  and  V.  H. 
Melick,  secretary  and  treasurer. 

THE  ORNAMENTAL  LIGHTING  POLE  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $10,000  for  the  pur- 
pose of  manufacturing  lighting  poles,  supplies,  etc.  The  incorporators 
are:  Harvey  S.  Tonks,  17  Battery  Place;  Ernest  Ziegler,  135  Broadway, 
both  of  New  York,  N.  Y.,  and  William  J.  Nunes,  82  Oark  Street, 
Jersey  City,  N.  J. 

THE  PEARSON  ENGINEERING  'COMPANY,  of  Boston,  Mass.,  has 
been  incorporated  with  a  capital  stock  of  $100,000  to  manufacture  en- 
gines, pumps,  etc.  F.  W.  Hayden  is  president  and  W.  E.  Pearson,  of 
Boston,    Mass.,   treasurer. 

THE  PENNSYLVANIA  ELECTRICAL  CONSTRUCTION  COM- 
PANY, of  Wilmington,  Del.,  has  been  incorporated  with  a  capital  stock  of 
$50,000  by  Thompson  H.  Lukens  and  Bruyn  Snyder,  of  Philadelphia,  Pa., 
and  Edwin  R.  Cochran,  Jr.,  of  Wilmington.  Del. 

THE  RANSOME  ENGINEERING  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  by  Ernest  J.  Ransorae,  910  Madison  Avenue,  Plain- 
field,  N.  J.;  A.  Wilfred  Ransome,  923  Woodland  Avenue,  Plainfield,  N.  J., 


and  J.  W.-ilter  Neville,  859  Sixty-first  Street,  Brooklyn,  N.  Y.  The  com 
pany  is  capitalized  at  $50,000  and  proposes  to  do  a  general  contractini 
business. 

THE  REFLEX  INSPECTION  LIGHT  COMPANY,  of  Mount  Vemor 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  Gtisla' 
Musskern,  August  Benkert,  43  Stevens  Avenue,  and  William  H.  Pease 
119  Washington  Street,  all  of  Mount  Vernon,  N.  Y.  The  compan 
proposes  to  manufacture  and   deal  in  inspection  lamps,  etc. 

THE  SMITH  GASOLINE  MOTOR  COMPANY,  of  New  York,  N.  Y 
has  been  granted  a  charter  with  a  capital  stock  of  $350,000  for  the  pui 
pose  of  manufacturing  and  dealing  in  motors,  engines,  automobiles,  cu 
The  incorporators  are:  W.  H.  White,  Jr.;  D.  M.  Baldwin  and  VV.  I 
Bardy,  all  of  New  York,  N.  Y. 

THE  H.  F.  SMITH'S  ELECTRIC  LOCK  STRIKE  COMPA^!^ 
of  Richmond,  Va.,  has  been  incorporated  with  a  capital  stock  of  $50,00( 
The  oflScers  are  H.  F.  Smith,  president;  George  J.  Hooper,  vice-presiden 
and  J.  S.  Hopkins,  secretary  and  treasurer.  The  company  proposes  t 
manufacture   and   sell   Smith's  electric   lock  strike. 

THE  SUPERVISING  ENGINEERING  COMPANY,  of  Portlan. 
Maine,  has  been  incorporated  with  a  capital  stock  of  $50,000  to  do 
general  engineering  business.  H.  Knovvllon  is  president  of  the  coi 
pany  and  W.  J.  Knowlton,  treasurer,  both  of  Portland,  Maine. 

THE  TELEGRAPHONE  SALES  COMPANY,  of  Providence,  K.  ; 
has  been  incorporated  by  Ralph  V.  Hadley,  of  Providence,  R.  I.;  Benjam 
F.  Lindemuth,  of  Bristol,  R.  I.,  and  Col.  Frank  T.  Easton,  of  Providenc 
K.  I.  The  company  is  capitalized  at  $1,000,000  and  proposes  to  manufa 
ture  and  deal  in  telegraphonic  and  telephonic  instruments,  phonog.apl 
graphophones  and  all  kinds  of  electrical  instruments;  also  acquiring  p; 
ent   rights   and   similar    privileges    for   any    invention   and    selling  paten 


New  Incorporations. 


MARTINEZ,  CAL. — The  Mt.  Diable  Telephone  Company  has  been 
corporated  with  a  capital  stock  of  $5,000.  The  ofiicers  are:  H.  C.  W 
more,  president;  Charles  Gordon,  secretary,  and  Percy  Douglas,  treasur 

ATLANTA,  G.^.— The  Etowah  Valley  Railway  Company  has  be 
granted  a  charter  with  a  capital  stock  of  $50,000  for  the  purpose 
building  a  railway  from  Ball  Ground  in  Cherokee  County  extend' 
along  the  Etowah  River  to  the  Tennessee  line  in  Towns  County.  1 
incorporators  are:  G.  R.  Glenn,  H.  D.  Curley,  John  H.  Moore  a 
others.     The  headquarters  of  the  company  will  be  located  in  .\tlanta. 

CHRISTOPHER,  ILL.— The  Christopher  Electric  Company  has  fi 
articles  of  incorporation  with  a  capital  stock  of  $20,000.  The  incor 
rators  are  Thomas  Horn,  Albert  E.  Pike,  H.  M.  Rea  and  T.  D.  Pa 
hill. 

OTT.\WA.  ILL.— The  La  Salle  Electric  Railroad  Company  has  li 
application  for  a  charter  to  build  an  electric  railway  from  Ottawa 
Mendota,  a  distance  of  26  miles.  Work  on  construction  of  the  propo 
railway  will  begin  this  fall.  The  officers  are  G.  H.  Dodge,  preside 
Boyd  Weaver,  secretary;  O.  D.  Weaver,  Jr.,  treasurer,  and  Fred 
Abraliam,    chief   counsel,   all    of    Chicago.    111. 

CONNERSVILLE,  IND.— The  Hydro-Electric  Light  &  Power  C 
pany  has  been  incorporated  with  a  capital  stock  of  $10,000  by  J. 
Sade,   Lewis  R.  Johnson  and   E.   D.  Johnson. 

RICHMOND,   IND.— The    Richmond  &   Eastern  Traction   Company 
been    granted    a   charter    with    a   capital    stock   of   $50,000.   The  direc  - 
are:     S.  E.  Jones,  W.  H.  Quigg,  C.  Jordan  and  A.  G.  Bartel. 

PORTLAND,  MAINE.— The  Santiago  Light,  Heat  &  Power  Corap 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $250,000  for 
purpose   of  doing  a   general   lighting,   heating  and  power  business, 
officers  are   W.   W.   Copeland,   of  Whitman,   Mass.,  president,  and  G. 
Colt,  of  Winchester,  Mass.,  treasurer. 

HENDERSONVILLE,  N.  C— The  Hendersonville  Traction  Com[ 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $100,00( 
construct  and  operate  an  electric  railway  and  light  and  power  pi 
The  incorporators  are:     N.  C.  Station,  D.  S.  Pace  and  others. 


Personal. 


MR.    HARRY   F.    WALKER,    formerly    of   Jacksonville,    111.,  has  I  " 
appointed   manager   of   the    properties    of    the    Illinois   Telephone  Com 
at  White  Hall,   111. 

MR.  J.  N.  PREIVITT,  chief  electrician  of  the  Trinity  &  Bi  '^ 
Valley  Railway  Company,  has  tendered  his  resignation,  effective  i 
1.     Mr.  Prewitt's  successor  has  not  yet  been  named. 

PROF.  JOHN  PRICE  JACKSON,  dean  of  tie  School  of  Enginef  K 
of  Pennsylvania  State  College,  was  elected  at  the  recent  meetm  '^ 
the  Pennsylvania  Electrical  Association  the  first  honorary  membe  i 
that   body. 

PROF.   W.  S.  GORTON,  of  Johns  Hopkins  University,  will  take  i  ^^ 
electrical     engineering     department     of     the     Massachusetts    Instituti 
Technology   the  work  of  Prof.    H,   W.    Smith  during  the  absence  at.3 
of   the   latter. 


iMBER  30,    1911. 


ELECTRICAL     W"  D  K  L  L) 


..  R,  M.  HOWARD  has  been  appointed  manager  of  ihc  Winona 
liway  &  Light  Company.  Mr.  Howard  has  been  connected  with  the 
.eca  Bay  Gaslight  &  Street  Railway  Company  and  has  had  twenty 
^r«'  experience   in   electrical   work. 

HVGH  L.   COOFER,  of   New   York,  vice-president   of  the   Missis- 
River    Power    Company,    which    is    building    the    dam    across    the 
^>ippi  at  Keokuk,   will  speak  Oct.    19   before  the   St.    Louis  League 
Hleclhcal   Interests  on   "Engineering  Features  of  the  Keokuk   Water 
-wer  Company." 

ia//?,  WILLIAM  S.  TAUSSIG,  formerly  connected  with  the  Chicago 
tee  of  the  General  Electric  Company  and  now  assistant  to  the  prcs- 
ill  of  ih?  General  Electric  Company  of  Texas,  with  headquarters  at 
Has.  was  a  visitor  in  Chicago  last  week  and  attended  the  meeting  of 
'  iectric  Club,  of  which  he   was  formerly  secretary. 

F.  HAROLD  B  SMITH,  who  has  been  in  charge  of  the  electrical 
cnng  department  at  the  W'orcester  PolyLcchnic  Institute,  is  leaving 
[Ao  vejrs'  absence.  Prof.  J.  O.  Phelon  will  he  incliar^e  as  act- 
rctor.  and  Mr.  R.  L.  Witham.  of  the  cl«£tf:-lthlttl#ml  be  at 
aJ  of  the   work  in  electrical  design. 

'F.  CLAREXCE  A.  PIERCE,  of  Cornell,  succeeds  Prof.  George  R- 
isen  at  Worcester  Polytechnic  Institute  in  the  work  of  theoretical 
1  al  engineering.  Mr.  M.  F.  Clement  succeeds  Mr.  R.  H.  Tabcr 
tluate  assistant  in  the  electrical  engineering  departmnt.  Mr. 
IS  now  with  the  Wcstinghouse  company  in  Pittsburgh. 
^.'A  JESS  BACHE-WIIG.  engineer  of  the  Westmghouse  Electric  & 
AnafacturtnB;  Company  in  charge  of  alternating-current  generator 
id  rotary  converter  design,  has  been  appointed  by  the  Norwegian 
trcmment  professor  in  electrical  engineering  at  the  Norwegiaii  Tcch- 
^l  Tniversity  in  Trondhjem.  Norway,  to  take  effect  Jan.  1.  1912. 
MR.  GEORGE  B.  COLEMAN,  special  power  engineer  of  the  Rock- 
rd  (111.)  Electric  Company,  will  give  an  illustrated .  lecture  in.  ,tfajt 
^y  to  manufacturers  and  business  men  and  the  ^rieral.  jjoblii?  fioc 
iter  part  of  October,  on  "The  Electric  Motor  in  thi  World's  Work." 
'm  will  be  illustrated  by  three  dozen  pictures  of  motor  drives  in- 
fkdcford.  together  with  views  from  plants  all  over  the  United  States. 
pR.  A.  E.  KEWELLY.  who  attended  as  an  A.  I.  E.  E.  delegate  the 
ftiings  in  Turin  of  the  International  Electrotechnical  Commission  and 
¥-  International  Electrical  Congress,  in  which  latter  he  served  as  presi- 
rai  of  one  of  the  eight  sections,  sailed  for  home  on  Sept.  22.  After 
4  adjournment  of  the  congress,  Dr.  Kennelly  served  on  a  jury  at 
M*.  Belgium,  which  made  an  award  of  $2000  for  the  best  triennial 
Jsi»  offered  by  a  student  of  the  Montefiore  Technical  Institute. 
WR.  A.  .V.  RICHARDSON,  who  is  general  superintendent  of  the 
anus  City  Electric  Light  Company,  was  for  a  number  of  years  located 
'  ^-n  Arbor,  Mich.,  with  the  W'ashtenaw  Light  &  Power  Company, 
•  Washtenaw  division  of  the  Eastern  Michigan  Edison  Company, 
-  to  Kansas  City  in  November,  1910.  The  former  general  man- 
.> .  "i  the  Kansas  City  company,  Mr.  R.  E.  Richardson,  has  been  suc- 
/eded  there  by  Mr.  Louis  M.  Egan,  the  son  of  Mr.  John  M.  Egan,  presi- 
int  of  the  company.  Mr.  R.  E.  Richardson  is  now  general  manager  of 
■-    •''^mmonwealth    Power   Company,    with   offices   at  Jackson,    Mich. 

EDWIN   R.    li'EEKS   was   appointed   an    official   delegate   to   rep- 

the    American    Institute    of    Electrical    Engineers    at    the    National 

vation    Convention    meeting    at     Kansas    City,     Mo.,     Sept.     25    to 

If.  Weeks,  who  is  now  a  consulting  engineer  of  Kansas  City,   is  a 

'  of  the  Institute  and  was  an  early  vice-president,  and  in   1889-90 

nt   of   the   National    Electric    Light   Association.      To    him    also   be- 

•he    honor    of    having    designed    the    association's    badge.     In    the 

;tion   of  older  central-station   men   the   Kansas    City  convention   of 

^    uodr    dnring    Mr.    Week's    presidency    still    lingers,    marked    by    the 

^»*M  attendance  and  most  notable  program  of  all  the  meetings  held  up 

*  that  tifoe. 

MR.    P.    T.    GLIDDEN,    who    was    elected    general    manager    of    the 

vuiirile   Lighting   Company,    of   Louisvile,    Ky.,    as    announced   in    these 

■'MTTitts    last    week,    is    forty-three    years    old,    and    has    had    ten    years* 

rnce    in    the    business.      He    has    been    vice-president    and    general 

"■     of    the    Eastern     Pennsylvania     Power     Company,     with     head- 

>    at    Easton,    Pa.      This    company    was    formed    two    years    ago, 

!•;    operates    plants    in    Easton,    Bangor,    East    Bangor,    Windgap,    Port- 

"tad   and    Stroudsburg,    pa.,    and    Mount    Tabor.    N.    J.    Other    plants    are 

•«rated  at  Dover  and  Columbia,   N.   T.  -    Mr.   A.   M.   Worthingion.  whom 

r.  GUdden  succeeds  Oct.    15,  has  been   in   the  service  of  the    Louisville 

ilhtiag   Company    for    seven    years,    and    has   been    in    the    business    for 

**  past   twenty  years.      He   is   suffering   from    a   tubercular   trouble,   and 

Ueods  to  seek  a  milder  climate  in  the  hope  of  securing  relief. 


Trade  Publications. 


LIGHTING  FIXTURES.— The  Delta-Star  Kltctric  Company.  Chicago. 
I  distributing  a  new  catalog  describing  a  full  line  of  "Mazda*'  light- 
S  fixtures  for  indoor  and  weatherproof  service.  Photometric  curves 
e  given  by  the  use  of  which  the  proper  reflectors  can  easily  be  selected 
rr  a  giTcn   installation. 

IBELL    SIKGLE-PHASE    MOTORS.— The    Bell    Electric    Motor    Com- 

iny,   Garwood,   N.   J.,    has    issued    a    catalog    illustrating   and    describing 

full  detail  its  line  of  high-efficiency   single-phase  motors.      The   points 

superiority   of   the    Bell   motor   are   brought   out   in   seventeen    reasons 


why  ii  should  be  adopted  by  central  stations  and  industrial  plants  for 
power  equipment. 

MOTORS  FOR  INDl'STKIAL  USE.— In  a  fold--r  issued  by  the  Me- 
chanical Appliance  Company,  Milwaukee,  \Cis.,  the  various  types  of 
Watson  motors,  in  ratings  ranging  from  \i  hp  to  30  hp,  are  illustrated  and 
various  applications  to  industrial  problems  suggested.  Constant  and  ad- 
justable speed  direct-current  machines  for  all  standard  voltages  and  single- 
phase,  two-phase  and  three-phase  motors  for  standard  frequencies  and 
voltages  are  obtainable  in  either  horizontal,  vertical   or  back-geared   type. 

UNITY  POWER-FACTOR  SINGLE-PHASE  MOTORS.— With  this 
title  the  Wagner  Electric  Manufacturing  Company,  St.  Louis,  has  issued 
a  bulletin  (No.  94)  describing  in  detail  its  new  type  of  unity  power- 
lactor  single-phase  motor.  It  will  be  recalled  that  this  new  type  of 
motor  was  formally  announced  at  the  New  York  convention  in  May  of 
the  National  Electric  Light  .Association.  In  addition  to  illustrations  of 
the  motor,  both  alone  and  as  installed  for  work,  there  are  a  number  of 
curves  bringing  out  the  unique  characteristics  of   the  machine. 

AUTOMATIC  TIME  SWITCH.— The  Hartford  Automatic  Time 
Switch  Company,  of  97  Warren  Street.  New  York  Cily,  is  inclosing 
its  time  switch  in  a  new  type  of  case.  This  is  dust-proof  and  weather- 
proof, with  a  rubber-gaskelcd  door  equipped  with  a  Sub-Treasury  lock. 
The  switch  is  a  device  by  which  electric  current  is  automatically 
turned  on  and  off  at  such  times  as  the  user  desires,  and  requires 
no  attention  other  than  weekly  winding.  Special  switches  are  fur- 
nished to  meet  unusual  requirements.  The  switch  is  described  in 
full  in  an  attractive  leaflet   which  the  company  is  distributing. 

DE  LAVAL  STEAM  TURBINES.— "Steam  Turbine  Centrifugal  Pumps 
and  Other  Centrifugal  Machinery*'  is  the  title  of  a  32page  booklet  or 
album  issued  by  the  De  Laval  Steam  Turbine  Company,  of  Trenton,  N.  J- 
illustrating  and  describing  briefly  the  several  lines  of  machinery  manufac- 
tured by  that  concern,  including  single-stage  turbines  for  driving  ma- 
chinery of  all  kinds  and  for  rope  and  belt  transmission;  turbine-driven 
centrifugal  pumps  for  water  works,  for  general  water  service  in  industrial 
plants  and  for  boiler  feeding,  hydraulic  pressure  work,  etc.;  velocity  staged 
turbines  without  gears  for  direct  connection  to  high-pressure  blowers,  cen- 
trifugal pumps,  etc.;  multi-stage  impulse  turbines  with  gears  for  driving 
large  direct-current  generators,  fans,  centrifugal  pumps  and  other  mode- 
rate or  low  speed  machinery;  multi-stage  impulse  turbines  without  gears 
in  large  sizes  for  direct  connection  to  high-speed  alternators;  motor  and 
belt-driven  centrifugal  pumps  for  all  services  and  heads;  multi-stage  cen- 
trifugal pumps  for  all  services  and  heads;  multi-stage  centrifugal  air 
compressors  and  De  Laval  speed  reduction  gears  for  various  services. 
The  same  company  has  also  issued  in  pamphlet  form  a  reprint  of  a  paper 
by  Mr.  Francis  Head  on  "Comparative  Tests  of  Large  Engine  and  Tur- 
bine-Driven  Centrifugal  Pumps." 


BUSINESS  NOTES. 

MR.  EDW.  JUMONVILLE,  secretary-treasurer  of  the  Interstate  Elec- 
tric Company,  Ltd..  of  New  Orleans,  since  its  inception  in  1903,  and  Mr. 
Reynolds  Yundt,  of  .the  same  organization,  are  making  arrangements  to 
go   into   the   electrical   supply   business   in    New   Orleans. 

TERRY  STEAM  TURBINES.— Mr.  J.  S.  Cothran,  of  Chariotte, 
N.  C,  has  been  appointed  the  sales  agent  of  the  Terry  Steam  Turbine 
Company  for  North  and  South  Carolina.  Mr.  Cothran's  offices  will 
continue  to  be  at  Charlotte,  N.  C,  where  he  has  long  been  identified 
with   the   trade. 

THE  REYNOLDS  ELECTRIC  FLASHER  MANUFACTURING  COM- 
PANY has  opened  a  branch  office  for  the  Pacific  Coast  and  adjacent 
States  in  the  Electric  Building.  San  Francisco,  with  Mr.  Henry  F. 
Frosch  in  charge  of  the  office.  A  complete  stock  of  standard  types 
of   flashers  will   be  carried   for  immediate    deliveries. 

THE  ROBB  ENGINEERING  COMPANY,  Ltd.,  Amherst,  N.  S., 
have  recently  sold  heating  boilers  to  the  following  companies:  C.  C. 
Young  Company,  Winnipeg,  Man.;  John  Plaxton  Company.  Winnipeg, 
Man.;  H.  G.  Hagen  &  Company,  Amherst,  N.  S.;  Gorman,  Glancey  & 
Grindley.    Edmonton,   Alta. ;    R.    C-    Thomas   &    Company,    Calgary,    Alta. 

THE  CONNECTICUT  TELEPHONE  &  ELECTRIC  COMPANY  and 
the  Connecticut  Shock  Absorber  Company,  of  Mcriden.  Conn.,  have  jointly 
opened  up  a  new  branch  at  819-A  Boylston  Street.  Boston.  Mass.,  under 
the  management  of  William  A.  Ellis,  who  was  formerly  sales  manager 
for  the  Bi-Motor  Equipment  Company,  of  Boston.  Mr.  Ellis  has  been 
identified  with  the  automobile  trade  almost  since  the  start  and  is  very 
well  known  by  the  trade  throughout  New  England.  The  Connecticut 
Company  will  carry  on  hand  in  its  Boston  office  a  large  stock  for  the 
accommodation  of  .the  trade. 

SWARTWOUT  OIL  SEPARATORS.— The  American  Gas  &  Electric 
Company,  Scranton,  Pa.,  recently  placed  its  third  order  with  the  Ohio 
Blower  Company,  Cleveland,  Ohio,  for  a  24-in.  Swartwout  horizontal  oil 
separator.  Swartwout  products  have  also  been  ordered  for  the  fol- 
lowing plants:  Enid  Electric  &  Gas  Company.  Eirid,  Okia..  one  H-in. 
cast-iron  exhaust  head:  Delaware  &  Hudson  Company,  .Mbany,  N.  Y., 
one  12-in.  cast-iron  exhaust  head;  Western  Electric  Company,  two 
8-in.  horizontal  receiver  separators;  Yost  Electric  Company,  Toledo. 
Ohio,  one  20-in.  and  one  30-in.  rotary  ball-bearing  ventilator,  and 
Lowell  Gas  Light  Company,  Lowell,  Mass.,  three  36-in.  copper  rotary 
ventilators. 
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UNITED  STATES  PATENTS    ISSUED   SEPT.    19,    1911. 
[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,003,416.  REGULATOR;  T.  C.  Barry,  Schenectady.  N.  Y.  App.  filed 
Sept.  13,  1907.  For  boosters  connected  in  scries  with  secondary 
batteries. 

I,003.'t30.  SWITCH;  R.  Cawyer  and  T.  D.  Gates,  Mercury,  Tex.  App. 
filed  .Ian.  14,  1911.  Telephone  switch  for  party-line  circuits  for  cut- 
out. 

1,003,431.  SYSTEM  OF  MOTOR  CONTROL:  A.  Churchward.  New 
York,  N.  Y.  App.  filed  April  9.  1909.  Regenerative  braknig  sys- 
tem of  motor  control  for  motor-driven  vehicles  using  storage  bat- 
teries. 

1,003,453.  .MERCURY  METER;  E.  S.  Halsey,  Nahant,  Mass.  App. 
filed   .April*  22,    1908.     The  armature   revolves  in   mercury. 

1.003.455.  ELECTRIC-ALARM  LUBRICATOR;  VV.  A.  Hardwick,  Mem- 
phis, Tenn.  App.  filed  March  8.  1909.  Sounds  an  alarm  when  the 
lubricator   is   exhausted. 

1.003.456.  ELECTROLYTIC  APPARATUS;  L.  H.  A.  B.  M.  Hazard- 
Klamand,  Boulogne-sur-Seine,  France.  App.  filed  Feb,  6.  1911.  For 
dissociating  oxygen  and  hydrogen.  Has  a  gas-proof  partition  between 
the  electrodes. 

1.003.457.  RETARDING  MECHANISM;  F.  Heath,  National  City,  Cal. 
.■\pp.  filed  Aug.  25,  1910.  .\  flywheel,  spring  and  cable  for  retarding 
the  action  of  an  electromagnet,  as  in  railroad  signals. 

1.003.464.  SYSTEM  OF  MOTOR  CONTROL;  L.  Janisch  and  W  I.inke. 
Berlin,  Germany.  .App.  filed  May  7,  1909.  The  field  is  automatically 
weakened  upon  a  decrease  of  speed.  To  protect  anchor  windlass, 
etc. 

1.003.465.  ALTER.NATING-CURRENT  MOTOR;  C.  L.  Kennedy,  South 
Braintree,  Mass.  -App.  filed  Dec.  13,  1909.  -Automatically  cuts  out 
the   starting    winding   and    impedance. 

1,003,476.  TELEPHONE  SYSTEM;  A.  D.  T.  Libby,  Elyria,  Ohio.  .App. 
filed  July  15,  1909.  Intercommunicating  system.  Connects  any  sub- 
station  to   outside   lines. 

1.003.506.  VARIABLE-RATE  METER:  W.  H.  Pratt,  Lynn,  Mass.  App. 
filed  April  18,  1903.  The  indications  are  proportional  to  the  product 
of  the  watt-hours  times  the  price,  which  varies  with  the  rate  of  con- 
sumption. 

1.003.507.  ASTATIC  W.ATTMETER;  \V.  H.  Pratt,  Lynn,  Mass.  App, 
filed  January  25,  1910.  Two  four-pole  armatures  are  mounted  on  a 
shaft  and  two  four-pole  series  fields  are  mounted  in  operative  rela- 
tion. 

1,003,547.  TRANSFORMER  SECONDARY;  E.  Thomson,  Swampscott. 
Mass.  -App.  filed  Aug.  5.  1909.  Welding-work  holders  are  mounted 
on  hinges  to  avoid  the   usual   sliding   support. 

1,003,586.  VENTILATED  FUSE  PLUG;  F.  C.  Curtis,  Troy,  N.  V.  App. 
filed  Jan.  19,  1911.  A  gas-pervious  ventilating  packing  is  inter- 
posed between   the   body  and   cap. 

1.003,600.  REGUL.ATION  OF  DYNAMO-ELECTRIC  MACHINERY: 
H.  Guttinger,  Baden,  Switzerland.  App.  filed  Jan.  16,  1909.  .An  oper- 
ating sector  rolls  over  a  set  of  resistance-connected  contacts;  an  elec- 
trically-controlled  rotatable   member  moves  the   point   of  the  sector. 

1,003,604.  ELECTROLYTIC  PROTECTION;  .A.  S.  Herrick,  New  York, 
.\.  Y.  -App.  filed  Oct.  2,  1909.  To  protect  earth  conductors  from 
electrolysis  by  stray  currents  from  other  conductors. 

1.003.633.  INDUCTION  COIL;  T.  Mclntyre,  Jersey  City,  N.  J.  -App. 
filed  March  21,  1908.  Improvements  on  Patents  Nos.  796,851  and 
868,468.     To  simplify  the  adjustment  of  the  contacts. 

1.003.634.  INDUCTION  COIL:  J.  Mclntyre.  Jersey  City,  N.  J.  App. 
filed  Oct.  24,  1908.  A  non-rotatable  contact  bar  is  movable  bodily 
relative  to  the  other  contact 

1,003,649.     INTJUCTOR    GENERATOR    FOR    IGNITION    PURPOSES; 

H.    T.   Podlesak  and   T.    E.    Podlesak     Chicago,   III.,   and    Morristown. 

N.   J.     App.    filed    Sept,   25,    1901.     Supports   the   permanent    magnets 

without   perforations:  adjustable  generation   period. 
1,003.659,     ELECTROPL.ATING   OF    WIRE-CLOTH;    F.    J.    Root,    New 

York,  N.   Y.     .App.   filed  June  2,   1911.     A  strip  is  passed  in  and  out 

of   the  plating  tank  over   rollers. 
1,003.673.     ELECTRIC    FUSE;    J,    A,    Tornquist,    Davenport,    la,     .App, 

filed   March  29,    1910.     Inclosed   strip. 

1.003.676,  ELECTROTIIERAPFUTIC  DEVICE;  T,  B,  Wantz,  Chicago, 
111.  App.  filed  Oct,  21,  1909.  Produces  a  combination  of  sinusoidal 
and    alternating-current    waves   and   also    a   so-called   surging   current, 

1.003.677.  PUSH-BUTTON  SYSTEM  FOR  DESKS  AND  THE  LIKE; 
B.  L.  Weaver  and  \V.  R,  Miller,  .Middletown  and  Pennbrook,  Pa, 
App,  filed  Dec.  17,  1910.  Signal  circuit  buttons  are  carried  by  the 
sliding  panel  or  shelf. 

1.003.746.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  A.  S.  Hub- 
bard, Belleville,  N.  J.  App.  filed  Jan,  28,  1909,  .A  direct-current 
generator  is  mechanically  driven  bv  an  induction  motor,  and  sup- 
plies a  storage  battery  and  load  circuit, 

1.003.747.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  A,  S,  Hub- 
bard, Belleville.  N,  J.  App.  filed  Dec.  10,  1908.  Booster  and  stor- 
age-battery system. 

1,003,789.  CONTINUOUSLY  OPERATING  HIGH-TEMPERATURE 
RESIST.ANCE  FURN.ACE:  V,  Popp  and  .A,  Minet,  Paris.  France, 
App,  filed  Jan.  16,  1911.  A  protecting  wall  extends  around  the  tank 
inside   of  the   granular    resistor. 

1,003,799.  PROCESS  FOR  THE  ELECTROLYTIC  DEPOSIT  OF 

METALS;  A,   Rodeck,   Milan,   Italy.     App.  filed  June  6,  1911.     The 

cathode  and  article  both  move, 
1,003,817,     BRUSH    HOLDER  FOR   DYNAMO:   C.   H,    Smoot,   Chicago. 

III.     -App.    filed    Dec.    14.    1906.     Double   spring   pressed   and    pivoted. 

For  high-speed  turbine  work,  etc. 
1,003,829.     ELECTRICAL     SYSTENf     OF    DISTRIBUTIOfN;     E.     Van 

Wagenen,  New  A'ork,  N.  Y.     App.  filed  July   12,  1909,     A  regulating 

dynamo    controls    the    division    of    load    between    a    storage    apparatus 

and   a   main    source   of  energv-. 


1,003,830,-  SEWING-.MACHINE  ATTACH.MENT;  D.  Wald,  O.  C.  Briisc 
and  M  Taigman,  New  York,  N  Y.  App.  filed  March  8,  1911,  D 
tachable  motor  and  controller  support. 

1,003,839.  INDUCTION  MOTOR;  J.  R.  Wiard,  Lynn,  Mass.  App.  Sli 
May  10,  1909.  Squirrel-cage  type  with  high  and  low  resistance  mci 
bers   on    the    rotor,    which    is    automatically    shifted   after  starting. 

1,003,843.  ROT.ATING  COMMUTATOR;  A.  D.  Williamson,  She«5d 
England.  -App.  filed  Oct.  28,  1910.  A  divided  ring  surrounds  ll 
commutator   parts  to  overcome  centrifugal   force. 

1,003,862.  HIGH-SPEED  TROLLEY;  A.  H.  .Armstrong,  Scheneciad 
N.  Y.  -App.  filed  Sept.  3,  1908.  The  wheel  carries  resilient  met 
contact  blades  and  is  rotated  by  a  motor. 

1.003.881.  TROLLEY;  F.  Criest,  Butler,  Pa.  App.  filed  April  14,  191 
The  wheel  rotates  and  shifts  laterally  on  a  curved  bearing  pin. 

1.003.882.  ELECTRIC  REGULATOR;  S.  Y.  Culley,  Covington,  K 
-App.  filed  Dec.  23,  1910.  Resistance  elements  are  cut  into  and  o 
of  mercury. 

1.003.883.  WATT-METER;  C.  R.  D'Arcy,  Wolston,  Eng.  App.  61 
Jan.  18,  1910.  Alternating-current  induction;  potential  ana  scri 
windings. 

1,003,890.     TROLLEY    AND    TROLLEY    SUPPORT;    C.    E.    Evelci 

Schenectady,  N.  Y.     App.  filed  -Aug.  21.  1908.     The  collector  is  swu 

up  and  down  by  fluid  pressure  controlled  by  slight  movements  of  t 

arm. 
1,003,902.     THREE-POSITION    SIGN.AL;    L,   A.    Hawkins,   Schenectac 

N.  Y.     .App.  filed  Nov.  7,   1908.     A  single  magnet  controls  the  mot 

for  moving   and   holding  the  semaphore  arm, 
1,003,906,     RESILIENT   TROLLEY   GUARD;    T.   P.    Hopper,  St.  Lou 

Mo.     App.  filed   April   26,   1911.     The  guard   is  slotted  for  the  whi 

and   supported  by   springs. 
1,003,913.     AUTOMATIC   MOTOR   STARTER;    C.    D.    Knight,  Schen 


^^^ 


1,003,862.— High-Speed   Trolley, 

tady,  N.  Y.  App.  filed  June  10,  1907.  A  plurality  of  switches  I 
connect  the  source  with  the  motor  through  a  transformer  and  t 
cut  out  the  transformer, 
1,003,919.  DISTANCE-CONTROl-  SYSTEM;  L.  R.  Krumra,  Colurol 
Ohio.  App.  filed  Aug.  21,  1909.  Two  independent  motors  con 
the  elevation  and  traverse  of  a  searchlight. 

1.003.923.  METHOD  OF  MULTIPLE  CONTROL;  H,  W.  Leonard,  J 
York,  N.  Y.  App,  filed  Jan.  24,  1901.  Commutator  motors;  tr 
control  system,  etc.     Eighty-eight  claims. 

1.003.924.  ELECTRICAL  CONTROLLING  MEANS:  H.  W,  Leon, 
Bronxville,  N.  Y,  App.  filed  July  12,  1905,  Alternating-current  ) 
way  svstem  for  gradual  and  wide  range  of  speed  control,  bixtj- 
claims'. 

1.003.925.  METHOD  AND  MEANS  FOR  CONTROL  OF  ELECT: 
ENERGY;    H.    VV.    Leonard,    Bronxville,    N.    Y.     App,    filed    Dec 

1905.  Speed    variation    by    voltage    control,    direct    current;    aim. 
reduce   size  and  cost  of  apparatus. 

1.003.926.  METHOD  AND  MEANS  FOR  CONTRO^LING  ELECT  j- 
MOTORS:  H.  W.  Leonard,  Bronxville,  N,  Y,     App.  filed  MarcB  ^ 

1906,  Variable-speed    control    in    direct-current    systems,   particui  y 
train  motors.     Eighty-eight 'claims, 

1.003.927.  MULTIPLE-CONTROL  SYSTEM;  H.  W.  Leonard,  Br. :_ 
ville,  N.  Y.  App,  filed  Jan,  24,  1910,  Train  system  with  t  "= 
conductors.     One  hundred  and  eleven  claims. 

1.003.954,  ELECTRIC  SWITCH;  G.  B.  Thomas,  Bridgeport,  Conn.  '  >■ 
filed    Feb.    3,    1910.     Pendant   with    two   push-buttons   and  oscuia  t 

1.003.955,  DYNAMO;  L,  E.  Underwood,  Lynn,  Mass.  App.  fi'«^.  'j 
14,   1909.     Arrangement  of  the  field  and  connections  for  proaucn 


Electrical  World 

The  consolidation   of   Electrical   World  and   Engineer  and  American  Electrician. 


Vou  58. 


NEW  YORK,  SATURDAY,  OCTOBER  7.  191 1. 


No. 


ELECTRICAL    WORLD 

Published  Weekly  by 

McGraw    Publishing   Company 

lames  H.   McGraw,  Pres.;   C.  E.   Whittlesey.   Sec'y. 

239  West  3<)th  Street,  New  York. 

Chicago,   Old   Colony    Building. 

Philadelphia.    Real    Estate   Trust    Building. 

Cleveland,  Schoheld  Building. 

London.    Hastings   House.   Norfolk   St.,    Strand. 


^ufaachplion  price  in  United  States.  Cuba  and  Mexico.  $3  per  year; 
Inftda,  $4.50:  elsewhere,  $6.  Foreign  subscriptions  may  be  sent  to  the 
Indon  office.  Requests  for  changes  of  address  should  give  the  old  as 
»'l  as  the  new  address.  Date  on  wrapper  indicates  the  month  at  the 
A  of  which  subscription  expires. 

"haii(«  in  advertisements  should  reach  the  New  York  office  ten  days 
iNadTUlce  of  the  date  of  issue.  New  advertisements  are  received  up  to 
Mnoday  noon  of  the  week  of  issue. 

I 


Copyright,   1911,  by  McGraw   Publishing   Co. 
:ed  at  the  New  York  Post  Office  as  Second  Class  Mail  Matter. 

/'hi-  circulution  of  Electrical  World  for  19 lo  zvas  974,750. 
this  issue  22,000  copies  are  printed. 

F.W  YORK,  SATURDAY,  OCTOBER  7,  1911. 

J  CONTEXTS. 

ntocMb  84 1 

(iivenlion  of  American   Electric  Railway   .Ass  jc  alion 846 

.',  .\nglo- American   Electrical   Gathering 846 

?!»auWee  Company  Section  of  N.   E.  L.   A 846 

1  •  "   m   Hungary  and   Moravia 847 

\  Extension  of  Cleveland  Municipal  Lighting  Plant 848 

ctric    Vehicle 848 

■!on  of  New  England  N.  E.  L.  A.  Section 850 

I    ,!.!  Convention  of  the  I.  E.  S 852 

Civcntion  of  Georgia  N.    E.   L.   A,   Section 857 

Civention  of  Association  of  Edison  Illuminating  CDmpa..i:s 860 

*    ■•  nrion  of  Kansas  Electric  .\ssociation '. 863 

■  'm  of  Noi  thwcst  Electric  .Association 864 

-crvice   Commission    News 866 

.Sews  and  Notes 867 

I      Iliad  Hydroelectric   Development  in  New  York 869 

l:b-Ten5ion  Transmission  Experience  in  Central  Colorado 871 

Inole  Control  of  Musical  Instruments.     By  Norman  G.  Meade 875 

'lor  Testing.     By  Samuel   P.  Goodale 877 

T  ling  Polyphase  Meters.     By  W.  O'D.  Ryan 881 

Jft  of  Energy    882 

>  Kleclric   Drive  in   a   Lumber   Mill 883 

'  us   Steam   Test   of   a   Central-Station    I'lant 884 

Vater   Coal    Storage 884 

n  Practical  .Subjects 886 

»  and   Answers 890 

'  onsumption  of  Concrete  .Mixers 891 

Iter,  Pure   Electric   Light 891 

Pumping  at  Webb  City.   Mo 891 

-     .^   Apparatus   for   Restaurant   Kitchen 891 

j,viil  Feeder  to  Determine  Diversity  Factors 891 

*ppmg  and  Power  Plants  Fuel  Supply 891 

'l«r  Drive  of  the  Longest   Drawbridge 891 

Hl'K  Heating  Load   at   Altoona.    Pa 891 

;tj:trically  Cooked  Hot  Cakes  in  a  Des  Moines  Restaurant 892 

T.  Electric  \  ehicle  in   Louisville 892 

J  lin  Has  an  Electric  Sign  for  Every  Business 893 

Inbmation  Ice-hlectric  Plant  Operation 893 

■it.   ''^,"?''  .Expansion  at   Montrose.  Col 894 

C.oS  «"?/"•>   '^^  ?'■'■<'"    "    Mi^ouri    Farm 895 

Vton-Mill    Illumination «q6 

»mg  Old    Residences '/ \\ 896 

}  ircct  Lighting  of  a  Domed  Auditorium '...'.....'.'.'.'.'.'.'.'.'.'.  897 

'aE«  TO  THE  Editor: 

.valuatitiy  Depreciation.     By  Geo.  L.  Hoxie 898 

lit    D     V""*"'  Electrical   Literature 899 

Wr  .  ■*"'«"» - 903 

jTv  .Apparatus  and  Appliances 903 

'jpstrial  and  Commercial   News '907 

itr*'  ^«"" 91' 

\Siv'l!. "'  ^'"J",??'  ■^"Miat'ons,  Societies,  etc '. .'. '.  918 

•ekly  Record  of  Electrical  Patents 920 


THE  INTERNATIONAL  ELECTROTECHNICAL  CONGRESS  OF  TURIN. 

It  is  iiUcrcstini;  ;m(l  iinporlant  In  nciiicc  that  the  'riirin 
Congress,  whicii  has  just  passed,  lias  left  a  noteworthy  his- 
torical position  for  its  proceedings  by  establishing  an  ef- 
fective plan  for  the  convocation  of  similar  congresses  in  the 
future.  Hitherto  such  electrotechnical  congresses  have 
come  into  e.xistence  tnider  the  stimulus  and  opportunity  of 
some  international  exhibition.  Thus,  each  of  the  large 
world's  fairs  of  the  past  twenty  years  has  given  rise  to  an 
electrical  congress.  In  general,  such  an  arrangement  is 
most  suitable,  but  there  is  always  a  tendency  for  electrical 
congresses  to  form  in  too  rapid  a  sequence,  and  no  ma- 
chinery has  been  in  existence  for  regulating  their  successive 
reappearances.  Now,  by  the  action  of  the  Turin  Congress. 
this  important  question  has  been  relegated  to  the  jurisdic- 
tion of  the  International  Electrotechnical  Commssion. 
which,  being  a  permanent  international  organization,  en- 
rolling nearly  thirty  different  countries  and  all  the  im- 
portant electrotechnical  societies  of  the  world,  is  especially 
qualified  to  decide  where  and  when  such  congresses  should 
be  held,  and  so  to  arrange  for  their  organization  that  they 
shall  aid  ancl  foster  the  international  work  of  the  commis- 
sion itself.  In  conformity  with  this  excellent  arrangement, 
the  American  Institute  of  Electrical  Engineers  has  already 
invited  the  commission,  through  President  Dunii.  to  author- 
ize and  support  an  International  Electrotechnical  Congress 
at  San  Francisco,  in  1915,  in  conjunction  with  the  Panama 
opening  festivities  and  the  San  Francisco  World's  Fair. 
This  invitation  has  been  cordially  accepted  by  the  I.  E.  C, 
so  that  the  road  lies  invitingly  before  the  American  com- 
mittee of  that  body  to  organize  and  prepare  for  the  San 
Francisco   Congress. 

The  proceedings  of  the  Turin  Congress  presented  several 
noteworthy  features  from  the  technical  jjoint  of  view.  In 
the  first  place,  it  is  to  be  noted  that  the  Turin  organization 
committee  bespoke  in  advance  about  thirty  w-ritten  "re- 
ports'' upon  specified  topics  of  a  highly  practical  nature, 
with  the  view  to  presenting,  from  the  pens  of  various  spe- 
cialists in  different  countries,  a  sunniiarized  statement  of 
the  industrial  status  in  these  respective  topics.  This  plan 
has  certain  advantages  and  certain  disadvantages.  The 
salient  advantage  is  that  the  transactions  of  the  Congress, 
when  finally  published,  become  historically  valuable,  as  crys- 
tallizing the  electrotechnical  status  in  each  industrial  depart- 
ment at  the  date  of  the  convention.  The  principal  disad- 
vantages are  that  the  Congress  is  forced,  from  the  start, 
into  a  stereotyped  literary  form,  viewpoint  and  mode  of 
thought.  Moreover,  although  some  of  the  reports  thus  in- 
vited have  been  most  fortunate  and  excellent  in  qualitv. 
others  have  been  somewhat  bare  and  barren  compilations, 
as  though  the  authors  selected  had  responded  in  a  blind 
alley  of  thought.     Had  the  communications  presented  to  the 
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Congress  been  confined  to  the  thirty-one  set  themes  pro- 
pounded by  the  organization  committee,  it  is  likely  that  the 
proceedings  would  have  lacked  spontaneity  and  partaken 
too  much  of  categorical  prescription.  Fortunately,  how- 
ever, the  committee  invited  the  tender  of  papers  at  large 
outside  of  the  list  of  rigidly  practical  topics,  and  forty-nine 
such  papers  were  accepted  and  read,  thus  giving  to  the  pro- 
ceedings as  a  whole,  not  only  a  suitable  dash  of  wholesome 
theory,  to  balance  the  set  dishes  of  industrial  practice,  but 
also  that  indescribably  valuable  tinge  of  spontaneous  va- 
riety which  so  characterizes  the  fields  of  modern  applied 
science. 

In  view  of  the  experience  acquired  in  this  valuable  ex- 
periment of  the  Turin  Congress,  it  is  a  question  worth  de- 
bating whether,  in  preparing  for  future  congresses,  their 
organizing  committees  might  not  advantageously  restrict 
the  number  of  set  titles  given  out  in  advance  to,  say,  a 
dozen,  and  make  up  the  rest  of  the  intellectual  menu 
by  inviting  men  well  versed  in  as  many  directionspf  elec^ 
trotechnics  as  possible  to  provide  communications  on  topics 
of  their  own  selection,  with  a  view  to  securing  not  only  a 
wide  variety  of  topics,  both  theoretical  and  practical,  but 
also  a  wide  range  of  natural  selection.  It  may  be  added 
that  for  the  St.  Louis  Congress  a  plan  somewhat  along 
these  lines  was  followed.  A  tentative  list  of  authors  and 
subjects  was  submitted  to  the  chairman  of  each  section  for 
approval  and  revision,  after  which  the  invitations  to  authors 
were  issued  by  the  general  secretary.  The  subjects  were 
chosen  to  accord  with  the  special  knowledge  of  the  one  in- 
vited to  contribute,  who,  however,  was  not  limited  to  the 
precise  topic  suggested,  and  the  form  of  papers  was  not 
specifically  indicated.  Whatever  opinions  may  be  held  upon 
the  Turin  program,  there  can  be  no  doubt  that  the  plans 
of  the  organizing  committee  for  carrying  on  and  systema- 
tizing the  work  of  the  Congress  in  its  various  sections 
were  excellently  carried  out,  a  boon  for  which  the  adni'n- 
istrative  staff,  and  particularly  the  secretaries,  are  to  be 
held  in  praise. 

Among  the  technical  resolutions  of  the  Congress,  that  on 
the  unit  of  train  acceleration  in  industrial  traction  is  note- 
worthy, namely,  the  mile  (or  kilometer  or  verst)  per  hour 
per  second.  This  unit,  long  championed  by  Mr.  C.  O. 
Mailloux,  is  amply  capable  of  justifying  itself  from  a  prac- 
tical standpoint,  and  is  not  likely  to  be  superseded.  From  a 
strictly  scientific  point  of  view,  this  unit  is  not  thorough- 
bred. It  is  a  hybrid,  involving  two  different  units  of  time 

the  hour  and  the  second.  Theoretically,  the  meter  per  sec- 
ond per  second  would  be  a  better  fundamental  unit,  but 
practically  such  a  unit  would  have  no  chance  of  being 
adopted.  The  diflficulty  in  its  path  arises  from  our  sexagesi- 
mal time,  which  is  a  miserable  conglomeration,  from  ,the 
arithmetical  standpoint,  of  24  hours  of  60  minutes  of  60 
seconds.  Ten  hours  of  100  minutes  of  100  seconds  would 
have  been  far  more  easy  to  manipulate  numerically,  but  no 
change  in  this  ancient  order  of  the  day  is  likely  to  be  in- 
augurated for  generations  to  come,  so  that  we  must  content 
our  souls  in  patience  with  the  continual  .differentiation  be- 
tween meters  per  day,  meters  per  hour  and  meters  per  sec- 
ond.: The  human  mind  passes  from  the. concept  of  dollars 
to  cents  by  a.path  so  easy  as  the  shifting  of  a  decimal  point 


in  thought,   but  what   intelligence   is   there  among  nion.- 
that  can  jump  in  sixties  with  as  little  effort? 


TEMPERATURE  ELUCTUATIONS  IN  LAMP  FILAMENTS. 

l'".xperiniental   observations   indicate   that   the  energy  r; 
diated  from  a  body  at  one  temperature  to  a  body  at  a  loui 
temperature  varies  directly  as  the  difference  between  tl 
fourth   powers   of   the  two   temperatures   measured   fm 
absolute  zero.    Throughout  a  limited  range  of  temperatu- 
difference  the  transfer  of  energy  is  approximately  propo 
tional  to  the  difference  in  temperature,  so  that  the  formul; 
for  expressing  the  rate  of  cooling  of  a  body  from  a  modera 
temperature  elevation  above  its  surroundings  can  safely  1 
based  on  the  assumption  of  a  logarithmic  decrement  wi 
respect  to  time.     This   assumption  is  usually  made  wli' 
dealing  with  the  ventilation  of  dynamo-electric  machine 
and  trapsformers.     Some  very  simple  equations  for  repr 
senting  the  fluctuations  in  the  temperature  of  incandescd 
lamp  filaments  can  be  derived  on  the  basis  of  this  assiin 
tion.  but  the  results  obtained  from  such  equations  must 
quantitatively  much  modified  to  correspond  with  the  fa^ 
on  account  of  the  relatively  large  difference  in  temperati 
between  the  lamp  filament  and  its  surroundings.    Howev 
qualitatively  considered,  the  results  are  of  considerable 
terest.  In  a  recent  issue  of  Elektrotechnik  unci  Maschincnl 
there  appeared  an  article  by  Mr.  Fritz  Kesselring  show 
comparative  results  calculated  for  four  different  incand 
cent  lamps.     For  the  purpose  intended  the  comparisons 
instructive,  although  the  results  should  not  be  accepted 
quantitatively   correct   without   experimental   verificatioi 


A  REALLY  HIGH  VOLTAGE  SYSTEM. 

I'-vcn  in  thjse  days  a  working  voltage  of  100,000  is  s 
eient  to  mark  an  energy-transmission  plant  as  decidedly 
lit    the   ordinary.     The   experiences   acquired  at  such 
trenie  pressure  are  somewhat  different  from  those  fam 
I)  the  ordinary  high-tension  operator,  and  when  one  ecu 
w  ith  this  extreme  voltage  the  diflSculties  which  are  eno 
tered  in  operating  transmission  lines  over  the  mountair 
higli  altitudes  and  under  ferocious  stress  of  weather  a   1 
dition  is  reached  in  which  continuous  operation  is  an  <; 
neering  feat  of  no  small  importance.     Such,  howeve 
the  situation  in  which  the  Central  Colorado  Power  (  ■ 
pahy,  which  has  frequently  been  referred  to  in  these 
umns,  finds  itself,  and  the  account  of  its  high-tension  ;' 
work  elsewhere  in  this  issue  is  of  value  to  the  enginec  i - 
profession.     The  system,  as  our  readers  already  kno' 
a  very  extensive  one  with  two  great  generating  static 
Shoshone  and  Boulder,  each  of  approximately  10,00c  " 
arid   connections   with   several   other  plants  of  small  i?i 
which  can  be  used  in  time  of  emergency.    The  main  t  n^ 
mission  is  at  100,000  volts  at  the  power  houses,  <>ver  n  rl> 
230  miles  of  high-tension  system,  the  longest  main  tran  "> 
sion  being  from  Shoshone  to  Denver,   I53>4  miles.   ili>; 
line  crosses  the  continental  divide  at  three  points,  va  mg 
in  height  from  12,000  ft.  to  13,700  ft.  above  theseajuifi 
the  weather  conditions   are.   from   all  accounts,  the  lost 
serious  which  are  to  be  met  by  any  high-tension  syst  1  '" 
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this  country,  or  probably  in  the  world.  In  view  of  this  fact 
the  line  structure  is  of  particular  interest.  The  standard 
support  is  a  latticed  steel  tower  rising  44  ft.  above  the 
ground  on  which  the  wires  are  supported  by  suspension 
insulators.  The  line  wire  is  in  the  main  No.  0  equivalent. 
six-Stranded  cable,  laid  over  a  hemp  core.  The  spacing 
(between  wires  is  10  ft.  4  in.  and  the  tiiiddle  point  of  the 
ispans  has  a  minimum  clearance  of  22  ft.  The  average 
jspan  length  is  about  730  ft.  It  will  be  noted  that  the 
Itowers  are  not  of  extreme  height,  but  that  the  liberal  sag 
jallowed  permits  of  long  spans,  which  are  advantageous  in 
Iminimizing  the  number  of  insulating  supports.  This  line 
jis  o>e  of  the  few  in  the  country  where  the  wind  really  rises 
ito  dangerous  velocities,  and  some  trouble  has  been  ex- 
(perienced  with  swaying  of  the  wires,  producing  short- 
•circuits.  In  fact,  at  certain  points  where  trouble  has  been 
extreme  it  has  been  found  necessary  to  dead-end  the  line 
at  each  tow^er  and  then  to  guy  the  towers  so  that  the  con- 
ductors could  be  pulled  up  tauter  than  in  the  normal  span 
(and  so  relieved  of  the  danger.  At  the  worst  spots  the  long 
.)spans  themselves  have  been  anchored  by  messenger  cables 
Rfretched  across  the  line  and  holding  it  in  place  by  suspen- 
sion insulators,  the  cables  themselves  being  anchored  into 
»t)ck. 

j    As  regards  the  general  operation  of  the  line,  it  is  notice- 

Iible  that  high-tension  switches  are  used  in  small  numbers 
ind  with  great  caution.  There  are  no  automatic  high- 
ension  switches  at  all,  and  those  w-hich  are  manually  con- 
trolled are  only  at  the  substations  and  the  generating  plants ; 
jnoreover,  the  high-tension  circuit  is  not  opened  while  alive 
unless  in  extreme  emergencies.  In  such  lines  the  fewer 
■switches  the  less  temptation  to  play  with  them,  and  there 
js  something  to  be  said  even  for  abandoning  high-tension 
l^witching  altogether.  Thanks  to  good  construction  and 
itffective  insulators  the  system  despite  its  high  voltage  seems 
|o  have  had  no  more  troubles  than  fall  to  the  lot  of  many 
iknother  operating  at  half  the  pressure.  Lightning  protec- 
pon  is  carried  out  by  the  use  of  ground  wires  on  part  of 
,he  system  and  the  installation  at  stations  of  electrolytic 
l|ightning  arresters.  These  precautions  seem  to  have  been 
,-easonably  effective,  for  la.<;t  July,,  in  spite  of  lightning 
Storms  on  fourteen  days,  there  were  but  four  cases  of 
|rouble  on  the  high-tension  lines.  On  a  long  high-voltage 
fvstem  like  this  the  capacity  of  the  line  and  the  leakage 
*nd  coronal  losses  are  phenomena  seriously  to  be  reckoned 
^ith.  The  losses  at  no-load  may  and  do  rise  to  hundreds  of 
kilowatts  and  the  charging  current  is  of  a  formidable  size, 
jnductive  load  becomes  a  blessing,  and  in  point  of  fact  this 
jong  transmission  line  is  worked  very  near  to  unity  power- 
.actor,  with  an  average  load-factor  of  50  per  cent,  .^side 
;rom  the  matters  pertaining  strictly  to  the  line,  perhaps  the 
;nost  striking  feature  of  the  situation  is  the  ingenious 
^onnection  to  the  plant  of  the  Denver  Gas  &  Electric  Light 
,-ompany,  one  of  the  largest  consumers  on  the  system.  The 
.team  plant  of  this  company  is  kept  ready  for  operation  in 
|ase  of  emergency  and  actually  is  operated  regularly  for 
art  of  the  night  load.  A  large  bank  of  boilers  is  equipped 
,-ith.  oil-burning  apparatus,  the  particular  fuel  employed 
jemg  water-gas  tar  from  the  gas  department,  kept  in  stcr- 
Ige  tanks  and  fed  by  a  pipe  line  to  the  boiler-rooms  under 


pressure.  The  pipe  line  has  a  core  consisting  of  a  j-i-in. 
steam  pipe  through  which  live  steam  is  passed  in  cold 
weather  to  prevent  the  oil  from  thickening.  In  case,  of 
need  the  whole  bank  of  six  boilers,  kept  hot  by  banked  coal 
fires,  can  be  given  full  heat  from  the  oil  burners  in  three 
nn'nutes  from  a  call  to  arms.  Practice  drills  are  suddenly 
sprung  upon  the  operating  .staff  once  a  week, to  keep- them 
ready  for  action  and  the  temporary  interruption  can  thus 
be  met  without  any  material  disturbance  of  service.  The 
result  of  these  precautions  is  very  salutary,  for  while  in- 
terruptions of  service  are  actually  few,  the  fear  of  them  is 
put  aside  by  the  promptness  with  which  the  steam  auxil- 
iaries can  be  put  info  service. 


DIREa  AND  INDIRECT  LIGHTING.  "'  "'  \ 

One  of  the  very  interesting  papers  at  the  convention!  of 
the  Illuminating  Engineering  Society  was  that  by  Mr!  J.  R. 
Cravath  on  "The  Effectiveness  of  Light  as  Influenced  by 
Systems  and  Surroundings."  This  was  in  fact  a  comparison 
of  the  light  required  for  reading  ordinary  print  when  that 
li.ght  was  supplied  by  direct  and  indirect  systems  of  illumi- 
naf.on.  It  covered  somewhat  the  same  ground  as  a  paper 
on  a  similar  topic  by  Mr.  Millar  at  the  Boston  convention 
of  1907,  but  the  conclusions  reached  were  radically  different, 
and  different,  too,  in  ways  so  singular  as  to  call  for  further 
investigation.  Each  series  of  experiments  was  carried  out 
in  somewhat  similar  fashion.  A  room  of  moderate  dimen- 
sions was  chosen  and  equipped  both  for  direct  and  indirect 
illumination.  Then  a  number  of  persons,  supposedly  with- 
out any  interest  in  the  results,  were  selected  and  individu- 
ally required  to  determine  the  amount  of  light  for  comfort- 
able reading.  The  illumination  was  then  measured  at  the 
location  of  the  paper  read.  In  the  experiments  by  Mr. 
Millar  the  observers  were  allowed  to  locate  themselves 
wherever  they  saw  fit  in  the  room  and  read  with  the  paper 
at  the  most  comfortable  angle.  In  Mr.  Cravath's  experi- 
ments each  of  the  readers  was  placed  in  the  same  fixed  posi- 
tion with  the  paper  horizontal  on  the  desk  at  which  the 
reader  sat.  The  chief  further  difference  was  that  in  Mr. 
Millar's  test  room  the  ceiling  was  a  light  buff  in  color  and 
the  walls  white,  while  Mr.  Cravath  used  ceiling  and  walls  of 
smooth  plaster  very  light  cream  in  color,  the  room  being 
considerably  larger  and  somewhat  lower  than  tliat  employed 
in  the  earlier  experiments. 

The  net  result  in  Mr.  Millars  experiments  was  2.7  ft.- 
candles  of  direct  illumination  and  4.45  of  indirect  for  com- 
fortable reading.  The  smallest  amount  required  by  any  one 
of  the  observers  was  1.85  of  direct  illumination  and  2.7  of  in- 
direct. In  Mr.  Cravath's  experiments  two  illumination  values 
were  determined  by  each  observer,  one  the  minimum  com- 
fortable for  steady  reading  and  the  second  corresponding 
to  the  illumination  considered  ample  for  regular  work.  The 
latter  condition  corresponds  practically  to  that  in  Mr.  .Mil- 
lar's experiments  with  the  difference  that  the  test  type  used 
by  Afr.  Cravath  was  undoubtedly  more  easily  read  than  that 
used  by  Mr.  :\lillar.  Comparing  two  distributions  of  indirect 
and  of  direct  lighting,  the  average  in  fl.-candles  required 
in  the  later  experiments  w^as  i.2i  for  indirect  lighting  and 
'•34    'or    flirect,    the    difference    being,    therefore,    entirely 
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negligible,  particularly  in  view  of  the  very  great  differ- 
ences between  the  results  of  individual  observers  in  Mr. 
Cravaths  tests,  which  differences  were  comparatively  small 
in  the  earlier  tests  by  .Mr.  Millar.  A  very  interesting  addi- 
tion in  the  later  experiments  was  the  trial  of  direct  illumina- 
tion from  an  opaque  shade  hung  just  above  the  paper  to  be 
read,  leaving  the  remainder  of  the  room  entirely  dark.  In 
this  case  the  average  estimate  for  ample  reading  light  was 
3.45  ft.-candles.  more  than  two  and  one-half  times  the 
figure  necessary  with  the  ordinary  direct  or  indirect  systems. 

In  the  analysis  of  these  results  Mr.  Cravath  judged  the  ab- 
normal amount  of  light  necessary  for  convenient  reading  in 
.Mr.  Millars  experiments  to  be  due  to  the  glare  on  the  paper 
and  in  the  eyes  produced  by  the  somewhat  brilliantly  illu- 
minated walls,  much  more  of  the  light  in  these  experiments 
having  reached  the  side  walls  directly  than  in  his  own  tests. 
Both  on  general  principles  and  from  the  statements  in  the 
earlier  paper  this  opinion  seems  correct.  The  mere  fact  that 
in  Mr.  Millar's  experiments  4.45  ft.-candles  were  required 
for  easy  reading  is  sufficient  evidence  of  some  decidedly  ad- 
verse conditions  operating  on  the  eye,  since  from  numerous 
tests,  from  school-house  illumination  for  instance,  as  well 
as  in  oflSces  and  counting-rooms,  it  is  perfectly  clear  that 
if  the  eye  is  given  fair  play  it  will  work  easily  and  up  to  its 
full  efficiency  on  very  much  less  light  than  this.  To  Mr. 
Cravath"s  experiments,  on  the  other  hand,  one  must  take 
exception  because  of  the  enormous  variations  found  be- 
tween different  individuals,  and  particularly  on  account  of 
the  very  low  illumination  with  which  some  experimenters 
were  able  to  read  with  the  utmost  comfort  by  both  systems 
of  illumination.  These  facts  indicate  very  plainly  the  ex- 
istence of  extremely  large  physiological  or  psychological 
differences  either  inherent  in  the  individuals  or  accidentally 
interpolated  in  the  experiments.  For  instance,  there  is 
every  physiological  reason  for  doubting  whether  0.4  of  a 
ft.-candle  is  ample  reading  illumination,  even  under  the 
most  favorable  circumstances,  for  regular  work,  and  this 
figure  was  reached  by  three  of  Mr.  Cravath's  experimenters. 
On  the  other  hand,  when  using  the  desk  shade  two  of  his 
observers  required  in  excess  of  10  ft.-candles  for  reading 
ordinary  type,  showing  again  the  exi.stence  of  abnormal 
factors  influencing  these  results. 

The  same  differences  with  the  same  observers  held  for 
the  establishment  of  the  minimum  illumination  comfortable 
for  steady  reading.  In  this  case  the  differences  are  as- 
cribed, and  in  part  no  doubt  correctly,  by  Mr.  Cravath  to 
differences  of  glare,  which  to  a  certain  extent  affects  all 
brightly  lighted  surfaces.  It  seems  likely,  however,  that  the 
fixed  position  of  the  paper  and  the  requirements  that  it 
should  be  read  in  a  horizontal  position  may  have  influenced 
these  results  more  than  any  of  the  external  conditions  of 
illumination.  A  mere  difference  in  the  height,  sitting,  of  the 
various  subjects  and  in  the  normal  reading  distance  of 
their  particular  eyes  would  sufficiently  influence  the  angle 
at  which  the  type  was  read  to  change  the  conditions  of  glare 
in  a  very  radical  manner.  Besides  this,  the  data  given  for 
the  various  tests  indicate  pretty  plainly  very  large  psycho- 
logical differences  in  what  the  subjects  considered  sufficient 
lighting,  differences  possibly  complicated  by  uncorrected 
errors  of  vision.     The  less  height  and  greater  distance  of 


the  walls  in  Mr.  Cravaths  experiments  undoubtedly  reduced 
the  general  glare  into  the  eye  which,  it  seems  likely,  was  re- 
sponsible for  the  large  figure  in  the  previous  investigation. 
It  is  interesting  to  observe  that  in  the  average  the  later 
results  show  that  1%  ft.-candles  to  lyi  ft.-candles  gives 
comfortable  reading  conditions  where  there  is  reasonable 
freedom  from  glare,  an  amount  corresponding  very  well 
with  the  data  of  physiological  optics.  To  sum  up  the  results 
of  these  very  useful  investigations,  they  seem  to  show  that 
efficiency  in  illumination  by  either  system  depends  on  the 
avoidance  of  specular  reflection  from  paper  and  of  strong 
extraneous  light  entering  the  eye  from  useless  or  unusual 
directions.  With  these  conditions  fulfilled  there  should  be 
no  material  difference  in  ft.-candles  required  under  any 
particular  system  of  illumination,  and  Mr.  Cravath's  re- 
sults, in  which  differences  between  individuals  are  enor- 
mously greater  than  those  between  systems,  seem  most 
effectivelv  to  enforce  this  conclusion. 


THE  MODE  OF  CONDUCTION  IN  GASES  ILLUSTRATED  BY  THE  BE- 
HAVIOR OF  ELEaRIC  VACUUM  VALVES. 
An  interesting  paper  appears  in  the  July  number  of  the 
Philosophical  Magazine,  by  Dr.  Oliver  Lodge,  and  is 
couched  in  the  characteristic  literary  style  of  that  versatile 
writer.  The  paper  relates  to  a  particular  type  of  elec- 
tric valve.  An  electric  valve  may  be  defined  as  a  conductor 
which  permits  electricity  to  pass  through  it  more  easily 
in  one  direction  than  in  the  other.  At  least  three  different 
types  of  electric  valve  are  known,  namely,  (i)  crystal 
rectifiers — so  called — as  used  in  wireless  signaling;  (2) 
electrolytic  rectifiers,  and  (3)  low-pressure  gas  tubes  ot 
the  mercury-arc  type.  Dr.  Lodge's  paper  describes  a  nev\ 
form  of  valve  of  the  third  or  low-pressure  gas  type,  and 
curiously  enough,  the  particular  form  he  illustrates  anc 
describes  is  provided  with  a  stop-cock  mechanical  valve  0 
glass.  His  clear  and  simple  method  of  describing  the  ex 
periments  made  with  this  apparatus  illuminates  magicalh 
the  whole  process  of  electric  conduction  in  solids  anc 
liquids,  as  well  as  in  gases. 

The  idea  suggested  is  that  when  a  low-pressure  gas 
conducting  tube  is  subjected  to  a  difference  of  electri 
potential  the  neutral  gas-atoms  are  ionized  at  the  anode 
or  positive  electrode;  negative  electrons  enter  the  electrod 
from  the  atoms,  which,  then,  being  relatively  bulky  bodies 
move  along  at  a  leisurely  gait  of  some  kilometers  pe 
second  toward  the  opposite  electrode.  As  they  are  in  n 
great  hurry,  they  make  no  objections  to  going  around  coi 
ners  or  taking  long  paths.  When  they  arrive  at  and  nea 
the  cathode,  or  negative  electrode,  they  help  to  produce 
very  powerful  local  gradient  of  potential  at  its  surfaci 
As  soon  as  this  potential  gradient  becomes  steep  enougl 
and  a  certain  critical  value  has  to  be  exceeded,  negatn 
electrons  are  displaced  from  the  cathode.  Being  e; 
traordinarily  small  bodies — by  belief  i/l/ooth  of  the  ma: 
of  a  hydrogen  atom — these  negative  electrons  are  shot  0 
from  the  cathode  at  a  huge  velocity,  approximating  th 
of  light  in  air;  but  the  total  quantity  of  electricity  th( 
carry  collectively  is  surprisingly  small  considering  ho^ 
much  fuss  they  make  and  how  much  energy  they  conta 
at  this  velocity.    The  cathode  stream  of  negative  electror 
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projected  witli  high  velocity,  fly  in  bee  lines  perpendicu- 
larly away  from  the  surface  at  which  they  are  generated. 
The  refuse  to  go  in  curves  or  to  take  devious  paths,  unless 
acted  upon  by  electromagnetic  forces. 

(  .According  to  the  paper,  when  fast-flying  minute  negative 
lelectrons  hit  the  leisurely  and  oppositely  moving  positive 
jatoms,  there  may  be  occasional  unions  and  neutralizations; 
!but,  as  a  rule,  the  collision  does  not  result  in  a  combina- 
ition  or  neutralization.  Nevertheless,  a  stream  of  positive 
atoms  can  be  checked  and  arrested  by  the  impact  of  nega- 
Hive  electron  fire.  When  in  a  relatively  narrow  alley,  such 
(as  a  long,  straight  tube,  the  negative  projectiles  are  fired 
(in  the  face  of  positive  atoms,  the  advance  of  the  latter  is 
ptopped  and  the  electric  flowis  mainly  stopped ;  that  is,  the 
Hube  has  high  resistance.  But  if  a  by-pass  can  be  opened 
through  a  side  door  of  the  vacuum  tube,  through  which 
>hc  positive  atoms  can  get  around  and  reach  the  flank 
the  cathode  without  encountering  the  rapid  fire  of 
cathode-stream  maxims,  the  resistance  of  the  tube  will 
idll  at  once  and  the  positive  atoms  can,  in  a  certain  sense, 
pe  seen  to  move  along  the  by-pass  and  carry  the  current. 
The  paper  points  out  that  within  the  substance  of  metals  the 
iTiinute  negative  corpuscles  carry  the  electric  current.  In 
'iquids  and  electrolytics  both  atoms  shorn  of  electrons — 
<hat  is,  positive  electrons  as  well  as  corpuscles  or  negative 
electrons — carry  current,  whereas  in  gases  it  is  mainly  the 
l»ositives  that  do  the  conducting. 


(HE  niUHINATING  ENGWEERING  SOCIETY  CONVENTION. 
I  .At  the  recent  convention  of  the  Illuminating  Engineering 
^ociety  in  Chicago  one  of  the  things  not  down  on  the  pro- 
gram which  came  in  for  a  share  of  discussion  was  the  de- 
J;ree  of  success  attained  by  the  society  in  the  broad  field 
Vhich  it  started  out  to  cover  by  soliciting  the  co-operation 
Vf  those  directly  engaged  not  only  in  illumination  designs 
ifnd  installations  but  also  in  many  other  closely  allied  lines. 
fome  criticisms  have  been  made  of  the  society  "from 
V'thin"  recently  to  the  effect  that  architects  have  not  been 
induced  to  take  as  active  a  part  in  its  affairs  as  had  been 
^oped.  Another  criticism  is  to  the  effect  that  the  Transac- 
tor of  the  society  do  not  contain  sufficient  "ready  to  ap- 
{\y '  information  put  up  in  neat  packages  ready  to  distribute 

0  salesmen  and  non-technical  men  generally.  Both  of  these 
jriticisms  seem  to  have  been  well  answered.  As  to  the 
jrchitects.  it  is  well  known  that  it  has  been  the  constant 
jffort  of  the  society  and  its  members  to  engage  their  in- 
jprest,  and  while  it  is  true  that  the  membership  roll  includes 

1  comparatively  small  number  of  architects,  it  is  also  true 
Ipat  there  is  an  increasing  respect  for  the  work  done  by 
|>e  organization  among  architects  and  that  they  are  looking 
l>ore  and  more  to  members  of  the  organization  for  advice. 
t  IS  hardly  to  be  expected  that  architects  will  take  active 
art  m  all  the  organizations  of  the  numerous  branches  of 
igmeering  which  go  into  the  construction  of  modern 
|Uildmgs.  There  is  still  much  to  be  done  in  the  way  of 
fawmg  the  attention  of  architects  to  the  necessity  for 
jUdying  illumination  plans,  but  conditions  are  far  better 
nan  they  were  fiveyears  ago.  As  to  the  criticism  that  the 
'formation  obtainable  from  the  Transactions  is  not  of 
ifficiently  popular  character,  it  would  seem  that  such  re- 


flections are  really  a  tacit  ;idmis.-.ii)n  on  the  part  of  the 
critic  that  he  is  unable  or  unwilling  to  translate  into  prac- 
tical and  popular  language  the  many  useful  and  instructive 
things  which  appear  in  that  publication. 

.\  significant  indication  of  the  progress  in  illuminating 
appliances  during  the  last  five  years  was  the  session  devoted 
to  illuminating  glassware.  While  this  session  was  not  par- 
ticularly productive  of  fresh  information  on  the  subject, 
the  very  fact  that  enough  new  kinds  of  glassware  have  been 
brought  out  during  the  past  five  years  to  make  possible 
several  papers  dealing  with  different  varieties  indicates  the 
progress  that  has  been  made.  Two  papers  took  up  questions 
relating  to  the  methods  of  rating  the  commercial  perform- 
ance of  illuminants.  One  of  these  suggested  a  new  method 
of  rating  the  useful  life  of  incandescent  lamps  and  the 
other  called  attention  to  the  many  diverse  factors  which 
enter  into  the  total  cost  and  useful  performance  of  any 
artificial  illuminants.  It  is  well  that  we  revise  our  ideas 
from  time  to  time  on  these  subjects,  as  some  elements 
formerly  not  considered  are  found  to  enter  into  costs  and 
life  values.  Perhaps  the  two  most  general  tendencies  no- 
ticeable in  the  papers  and  discussions  w-ere  an  increasing 
interest  in  daylight  and  an  increasing  emphasis  on  the 
importance  of  diffusion  and  of  general  as  against  localized 
and  unidirectional  illumination.  Since  daylight  is  recognized 
as  having  many  qualities  which  are  frequently  lacking  in 
artificial  lighting  as  at  present  carried  out,  a  scientific  study 
of  the  exact  characteristics  of  daylight  which  give  it  its 
superior  qualities  is  desirable.  The  beginning  of  such  a 
study  and  the  announcement  of  some  of  the  results  was 
the  subject  of  one  paper. 

On  the  subject  of  providing  more  general  and  diffuse 
illumination  in  ordinary  practice  two  speakers  called  atten- 
tion to  the  increasing  tendency  to  provide  more  general 
illumination  and  do  away  with  methods  of  lighting  bv 
individual  lamps  close  to  the  work  alone.  The  longest  dis- 
cussion of  the  convention  took  place  over  a  paper  in  which 
the  questions  of  diffused  versus  direct  light  for  desk  work 
and  reading  were  involved.  While  the  tests  reported  in  the 
paper  were  inconclusive  on  many  of  the  finer  points,  thev 
indicated  decisively  the  importance  of  giving  more  atten- 
tion to  the  quality  or  diffusion  of  light  on  the  work  than 
has  frequently  been  done  in  the  past.  Incidentally,  the 
discussion  of  this  paper  naturally  drifted  into  a  controversy 
over  the  merits  of  direct  and  indirect  lighting  methods,  and 
the  interest  excited  fully  demonstrated  the  truth  of  an  edi- 
torial statement  in  these  columns  recently  that  it  is  neces- 
sary merely  to  bring  up  the  question  of  direct  versus  in- 
direct lighting  to  arouse  a  lively  discussion  at  any  gatherinj; 
of  illuminating  engineers.  One  of  the  points  brought  out 
in  tnis  paper  and  discussion  is  that  the  factor  of  glare  from 
paper  under  some  conditions  is  so  obtrusive  and  annoying 
that  one  can  afford  to  go  to  much  pains  to  get  rid  of  it  by 
proper  diffusion.  It  is  quite  possible  that  in  the  near  future 
specifications  for  satisfactory  illumination  will  not  only 
call  for  a  certain  value  in  illumination  as  measured  on  a 
horizontal  plane,  but  will  also  include  the  illumination  as 
measured  in  three  or  four  inclined  or  vertical  planes  inter- 
secting the  same  point,  in  order  to  determine  whether  the 
preponderance  of  illumination  from  one  direction  is  so  great 
that  it  is  likely  to  cause  trouble  by  glare  from  the  work. 
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Convention  of  American  Electric  Railway  Association. 


The  thirtieth  annual  convention  of  the  American  Electric 
Railway  Association  will  be  held  at  Atlantic  City,  N.  J.,  on 
Oct.  10-13.  Meetings  will  be  held  by  the  parent  association 
and  the  affiliated  Accountants',  Engineering,  Claim  Agents' 
and  Transportation  &  Traffic  associations.  Forty-six  com- 
mittees of  the  various  associations  have  considered  subjects 
relating  to  electric  railways  during  the  year  and  will  pre- 
sent formal  reports  at  the  meetings.  The  sessions  of  the 
Engineering  Association  will  start  on  Oct.  10  and  meetings 
will  be  held  each  day  until  Oct.  13,  when  the  concluding 
session  will  take  place. 

The  committee  reports  to  be  received  by  this  association 
will  be  on  the  following  subjects :  Education  of  engineering 
apprentices,  power  distribution,  heavy  electric  traction, 
block  signals  for  electric  railways,  engineering  accounting, 
power  generation,  buildings  and  structures,  way  matters, 
equipment,  rules  of  procedure  for  the  committee  of  stand- 
ards, and  standards.  Two  of  the  reports  in  the  foregoing 
list  will  be  considered  jointly  with  other  associations. 

It  is  expected  that  the  attendance  will  be  the  largest  that 
the  association  or  its  predecessors  have  had  in  any  year. 
A  large  exhibit  will  be  made  by  manufacturers  on  Young's 
Million-Dollar  Pier. 


An  Anglo-American  Electrical  Gathering. 


A  notable  gathering  of  electrical  men  attended  a  dinner 
given  by  Mr.  Samuel  Insull,  of  Chicago,  at  Delmonico's 
uptown  restaurant  in  New  York  on  the  evening  of  Sept.  28, 
with  Mr.  S.  Z.  de  Ferranti,  president  of  the  (British)  In- 
stitution of  Electrical  Engineers,  as  the  guest  of  honor. 
Other  English  guests  were  Mr.  Charles  H.  Merz,  consulting 
engineer,  of  London  and  Newcastle ;  Mr.  Arthur  Wright, 
of  London,  inventor  of  the  Wright  demand  meter;  Mr.  J.  R. 
Raven,  mechanical  engineer  of  the  North  Eastern  Railway, 
of  England ;  Mr.  R.  Thompson,  assistant  mechanical  en- 
gineer. North  Eastern  Railway,  and  Mr.  H.  A.  Couves,  of 
Newcastle,  assistant  to  Mr.  Merz.  To  meet  these  visitors 
Mr.  Insull  invited  a  number  of  American  electrical  men. 
In  all  there  were  forty-seven  gentlemen  present.  Mr. 
Thomas  A.  Edison,  who  would  no  doubt  have  honored  the 
occasion  with  his  presence  if  he  had  been  in  this  country, 
is  in  Europe,  and  Mr.  C.  A.  Coffin,  president  of  the  General 
Electric  Company,  arrived  from  a  trip  abroad  on  the  very 
day  the  dinner  was  given  and  too  late  to  attend. 

Mr.  de  Ferranti  was  seated  at  Mr.  Insull's  right  and  Mr. 
Merz  was  at  Mr.  Insull's  left.  In  an  introductory  speech 
Mr.  Insull,  himself  an  Englishman  by  birth,  said  that  it  gave 
him  great  pleasure  to  be  the  means  of  bringing  together 
some  distinguished  countrymen  of  his  and  some  of  the  lead- 
ing electrical  men  of  the  United  States.  In  speaking  of 
Mr.  de  Ferranti  Mr.  Insull  gave  that  gentleman  credit  for 
being  the  first  man  to  mass  the  production  of  electricity, 
generating  energy  at  high  potential  at  a  place  where  it 
could  be  produced  cheaply  and  transmitting  it  to  the  area 
of  supply.  Mr.  Wright  \vas  referred  to  by  Mr.  Insull  as  the 
"man  who  taught  us  how  to  sell  electricity,"  for  the  Wright 
demand  system  is  the  basis  of  practically  all  methods  of 
charging  for  electrical  energy  at  the  present  day.  Mr. 
Merz  was  spoken  of  as  a  man  who  has  done  wonders  in  the 
wholesaling  of  electrical  energy,  referring,  of  course,  to  the 
notable  achievement  in  the  Newcastle  area  in  England. 

In  responding  Mr.  de  Ferranti  spoke  on  the  subject  of 
possible  future  reductions  in  the  cost  of  producing  electrical 
energy.  The  speaker  predicted  that  in  the  future  electricity 
would  be  the  agent  used  for  supplying  energy  needed  for 
all  purposes.  Mr.  Vanderlip,  president  of  the  National  City 
Bank  of  New  York,  spoke  on  the  financial  aspects  of  the 
electrical  industry,  and  Dr.  Steinmetz  paid  a  glowing  trib- 
ute to  the  early  work  of  Mr.  de  Ferranti  in  the  generation 


of  alternating  current  at  high  potentials  and  its  transmis- 
sion and  distribution. 

The  dinner  was  held  in  the  large  banqueting  hall  at  Del- 
monico's and  was  elegant  in  all  of  its  appointments.  The 
table  was  arranged  in  the  shape  of  an  ellipse  and  the  center 
was  a  great  mass  of  flowers  and  ferns.  The  wall  decora- 
tions included  American  and  British  flags,  and  during  the 
dinner  there  was  instrumental  music.  A  reception  pre- 
ceded the  dinner,  and  at  its  close  the  gentlemen  present 
extended  their  best  wishes  to  the  departing  Englishmen, 
who  sailed  on  the  Mauretania  this  week. 

Among  the  guests  were  officers  of  the  leading  electrical 
corporations  of  the  country,  financial,  manufacturing  and 
operating,  and  representatives  of  the  engineering  profes- 
sion, including  Messrs.  F.  B.  Sprague,  C.  P.  Steinmetz,  F. 
Sargent,  C.  G.  Curtis,  H.  G.  Stott,  W.  L.  R.  Emmet,  J.  VV. 
Howell,  M.  I.  Pupin,  C.  F.  Scott,  D.  C.  Jackson  and  F.  B. 
Crocker.  The  electrical  press  was  represented  by  Messrs. 
James  H.  McGraw  and  Charles  W.  Price. 


Milwaukee  Company  Section  of  N.  E.  L.  A. 


A  successful  meeting  of  the  newly  organized  compan; 
section  of  the  National  Electric  Light  Association  in  Mil 
waukee — the  Milwaukee  Electric  Railway  &  Light  Com 
pany  Section — was  held  in  the  Public  Service  Building  0 
the  evening  of  Sept.  26.  The  attendance  was  115,  and  Mi 
O.  M.  Rau,  the  president,  was  in  the  chair.  The  oths 
officers  are:  \'ice-president.  Mr.  George  G.  Post;  seen 
tary,  Mr.  F.  A.  Boehm;  directors,  Messrs.  C.  N.  Duff; 
James  D.  Mortimer,  E.  Douglas  and  R.  H.  Pinkley.  M 
Rau,  the  first  president  of  the  section,  delivered  an  ii 
augural  address,  in  which  he  pointed  out  the  advantages  (i 
organized  co-operation  among  the  employees  of  the  cod 
pany.  He  made  a  plea  for  good  fellowship,  so  that  all  er| 
ployees  will  be  not  only  co-workers,  but  friends.  Furthei 
more,  every  member,  as  a  result  of  the  meetings,  shouj 
have  a  general  knowledge  of  the  work  done  in  every  depai 
ment  of  the  company.  A  "question  box"  and  a  "suggesti^ 
box"  were  advocated,  as  well  as  a  strong  effort  to  brii 
about  social  and  entertainment  features. 

Mr.  T.  C.  Martin,  secretary  of  the  N.  E.  L.  A.,  was  pn 
ent  and  he  felicitated  the  section  on  its  promising  beg: 
ning.     He   told   of  his   Pacific  Coast   trip   and  of  havi 
addressed  the  British  Columbia  section  in  Vancouver  a 
of  assisting  in  organizing  sections  in  Portland  (Ore.).  . 
attle,  Spokane  and  a  Twin  City  section  in  Minneapolis  a 
St.   Paul.     He  attended  the  convention  of  the  Northw 
Electric  Light  &  Power  Association,  which  voted  to  affili 
with  the '  National  Electric  Light  Association,  which  1 
now  more  than  10,000  members  and  is  the  largest  engine 
ing  or  semi-engineering  society  in  the  Western  Hemisphe 
The  work  of  the  N.  E.  L.  A.  is  largely  educational  in  ch 
acter  and  the  advancement  of  the  section  idea  is  perh 
the  most   important   feature  of  that  work.     Usually  e: 
central  station  stands  alone  in  its  own  community.    To 
new  ideas  men  must  go  outside  their  own  districts, 
this  purpose  the  N.  E.  L.  A.,  with  its  various  sections  : 
committees,' is  almost  indispensable.     A  man  must  grnv 
he  is  to  stay  in  the  business  and  his  company  section  affc 
him  a  valuable  opportunity.     Mr.  Martin  concluded  by 
tending  the  greetings  of  President  John  F.  Gilchrist,  of  '■ 
national  association. 

Mr.  Rau  then  called  on  Mr.  Post  to  read  a  communica  n 
from  Mr.  J.  D.  Mortimer,  the  vice-president  of  the  • 
waukee  Electric  Railway  &  Light  Company,  who  expre 
in  sympathetic  language  the  sincere  interest  of  the  comf  '.^ 
in  the  formation  of  the  section  as  a  measure  tendinif 
advance  the  mutual  interests  of  employer  and  emplc.^ 
The  technical  program  of  the  evening  consisted  of  the  r  <l- 
ing  of  a  valuable  paper  by  Messrs.  O.  M.  Ran  and  Cj 
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bst  on  "Our  Electric  System."  The  paper  was  illustrated 
■'  lantern  slides  and  was  an  excellent  condensed  descrip- 
m  of  the  electrical  generation,  transmission  and  distribu- 
Sn  of  the  Milwaukee  Electric  Railway  &  Light  Company. 


Edison  in  Hungary  and  Moravia. 


,.\lr.  Etienne  de  Foilor,  general  manager  of  the  Budapest 
»neral  Electric  Company,  entertained  as  guests  Mr.  and 
'rs.  Thomas  A.  Edison  and  party  during  their  sojourn  in 
'ungary  and  Moravia.  Mr.  Edison's  party  included  his 
iildren,  Madeline,  Charles  and  Theodore  Edisun,  and 
;ajor  and  Mrs.  Oeser.  Mrs.  Oeser  is  a  daughter  of  Mr. 
4ison  by  his  first  wife,  her  husband  being  an  officer  in 
je  German  army.  Mr.  Valentine,  a  special  correspondent 
I  the  \ew  York  World,  also  accompanied  the  party. 
'Mr.  de  Fodor  met  the  Edison  party  in  N'ienna  on  Sept. 
land  10.  and  while  there  induced  Mr.  Edison  to  change  his 


Mr.    Edison    in    Hungary. 

■  iv  and  take  a  look  at  the  Hungarian  capital,  where  the 
Ksts  arrived  on  Monday,  Sept.  11.  They  were  received  at 
tp  railroad  station  by  Mr.  Francis  Jehl.  an  old  Menlo  Park 
^istant  of  Mr.  Edison,  and  many  representatives  of  the 
jpss.  The  party  were  then  conducted  in  Mr.  de  Fodor's  auto- 
*biles  to  the  Grand  Hotel  Hungaria,  where  a  large  crowd 
W  already  gathered  who  heartily  cheered  Mr.  Edison. 
ley  were  then  escorted  by  Mr.  de  Fodor  to  the  "state 
•pms,"  usually  used  only  by  royalty  and  persons  of  dis- 
t(ction,  which  he  had  reserved  and  placed  at  their  disposal. 
Later  in  the  day  Messrs.  de  Fodor  and  Jehl  conducted  the 
Prty  m  automobiles  around  the  city,  showing  them  every- 
tng  of  special  importance,  including  the  royal  palace, 
>  ich  interested  Mrs.  Edison  very  much,  while  Sir.  Edison 
c-culated  the  interest  on  the  money  invested  and  lost  every 
»r  m  keeping  it  up.  Returning  to  the  hotel  about  7 
qlock,  the  party  took  a  stroll  on  the  "Corso"  by  the  Dan- 
%  from  which  the  beautiful  position  of  Budapest  can  be 
^^  appreciated.  Suddenly  Mr.  Edison  was  recognized  by 
Spe  one,  and  shortly  a  crowd  accumulated  that  completely 
cKkaded    the    promenade.      Numerous    reporters    asked 


lor lan. interview,  with  which  request  he  complied  upon^eon- 
dition  that  they  would  come  with  him  to  the  hotel.      • 

About  8:30  the  guests  wore  conducted  by  Mr.  de  Fodor 
into  the  "grand  salle"  to  a  banquet  in  their  honor.  The 
company  was  a  brilliant  gathering  of  Hungary's  distin- 
guished men,  among  whom  were  Count  Khuen-Hedervary. 
the  present  minister-president  of  Hungary;  Koloman  von 
Szell,  former  minister-president ;  I'Vank  von  Kossuth,  the 
son  of  the  great  Kossuth;  former  minister  Count  Albert 
Apponyi  and  wife;  Albert  von  Berzeviczy,  the  president  of 
the  Parliament ;  Professors  Carl  Zipernowszky,  Sopkesz, 
and  Ilosvay,  Privy  Councilors  Alexander  von  Stromszky  and 
Michael  Kajlinger;  Mr.  Nash,  the  United  States  Consul- 
(.ieneral;  Mr.  and  Mrs.  Mead,  of  Boston,  and  leading  Hun- 
garian editors.  The  banquet  lasted  nearly  to  midnight,  and 
as  the  party  started  to  leave  the  band  struck  up  "The  Star- 
Spangled  Banner.  ' 

On  the  morning  of  Sept.  12  the  Edison  party  made  prepa- 
rations for  departure  for  Pressburg,  leaving  Budapest  about 
10:311.  The  streets  before  the  hotel  were  so  crowded  that 
a  large  force  of  mounted 
police  was  on  duty  to  keep 
order,  and  reporters  and  cam- 
eras abounded.  When  Mr.  and 
Mrs.  Edison  appeared  at  the  en- 
trance of  the  hotel  to  step  into 
their  Daimler  car,  which  had 
c.inic  up  during  the  night  from 
\  ienna.  the  crowd  cheered  with 
such  enthusiasm  that  the  ap- 
plause was  heard  on  the  other 
side  of  the  Danube  and  it  was 
remarked  by  many  that  such  a 
reception  had  not  been  given  to 
a  foreigner  for  years.  Messrs. 
de  Fodor  and  Jehl  took  seats  in 
the  Edison  automobile,  while  the 
rest  of  the  party,  including 
Major  and  Mrs.  Oeser,  Messrs. 
von  Stromszky  and  Valentine, 
went  into  a  Protos  car  that  was 
placed  at  the  disposal  of  the 
Edison  party  as  long  as  they 
were  in  Hungary  and  Moravia 
by  Mr.  A.  von  Stromszky,  the 
general  manager  of  the  Sie- 
mens-Schuckert  Works.  A  1 1 
along  the  route  people  cheered 
Edison  as  he  passed.  Unfortu- 
A.  Eili-oti.  Mr.  Francis  Til. I.  uatcly  whcu  automobilcs  reached 
the  other  side  of  the  Danube 
embankment,  opposite  the  Hun- 
garian Farjiar.ient  liuildings,  the  Edison  car  showed  a  defect 
in  its  differential  gearing  and  could  not  be  restarted.  Mr. 
de  Fodor  then  transferred  Mr.  and  Mrs.  Edison,  Madeline 
and  Theodore  Edison  into  the  Protos  automobile  and  started 
on  the  journey  for  Pressburg  across  the  Hungarian  plains, 
while  Major  Oeser  and  Messrs.  von  Stromszky,  Valentine 
and  Jehl  remained  behind  to  take  the  afternoon  train  for 
Pressburg,  in  the  meanwhile  making  arrangements  to  have 
the  Edison  car  repaired  in  Budapest.  A  Daimler  car  was 
found  at  a  garage,  its  differential  taken  out  and  mounted  in 
the  Edison  machine,  so  that  by  8  o'clock  in  the  evening  the 
Edison  automobile,  with  an  engineer  of  the  Budapest  Gen- 
eral Electric  Company  acting  as  pilot,  started  for  Press- 
burg. where  it  arrived  about  4  o'clock  in  the  morning. 
Those  who  went  to  Pressburg  by  train  reached  that  place 
just  about  an  hour  later  than  the  Edison  party. 

Mr.  Charles  Edison  left  the  party  in  Budapest  in  order 
to  take  the  3  o'clock  train  for  Hamburg,  from  where  he 
sailed  on  the  steamship  Kaiscrin  Auguste  Victoria  for 
New  York,  so  as  to  be  in  time  for  the  continuation  of  his 
studies  in  college,  while  Mr.  and  Mrs.  Edison  and  the  rest 
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of  the  family  were  to  sail  from  Hamburg  on  Sept.  28  on  the 
.-Imerika. 

Pressburg,  it  may  be  mentioned,  is  Mr.  de  Fodor's  native 
town,  and  as  the  telegraph  had  announced  that  he  was 
coming  on  with  Mr.  Edison  and  party  they  received  an 
enthusiastic  welcome.  At  the  Hotel  Savoy,  upon  whose 
roof  "Old  Glorj-"  was  fluttering,  Mr.  de  Fodor  had  engaged 
a  suite  of  rooms  which  he  put  at  the  disposal  of  Mr.  Edison 
and  his  party.  After  a  short  rest  the  guests  were  taken 
around  the  city  and  shown  all  places  of  interest,  chief 
among  which  were  the  old  castle  and  the  building  where 
Xapoleon  signed  a  treaty  of  peace.  In  the  evening  dinner 
was  taken  in  the  garden  terrace  of  the  Savoy  Hotel,  where 
Mr.  de  Fodor  introduced  Mr.  Edison  to  all  the  dignitaries  of 
the  city  and  to  many  old  friends. 

In  the  morning  on  Sept.  13  the  party  left  Pressburg  amid 
the  cheers  of  its  citizens,  who  had  flocked  to  see  Mr. 
Edison,  while  Mr.  Palugyai  and  some  members  of  the  local 
automobile  club  Jed  the  way  with  their  cars.  In  Pressburg 
Mr.  van  Stromszky  said  good-by  to  Mr.  and  Mrs.  Edison 
and  the  others  and  was  thanked  for  his  kindness  in  putting 
the  Protos  car  at  their  disposal. 

After  the  pilot  friends  had  left,  Mr.  Edison's  automobile 
containing  his  family  and  Mr.  Jehl,  took  the  lead  and 
started  on  its  journey  through  the  remaining  part  of 
Hungary  and  then  entered  Austria  and  Moravia,  being 
followed  by  Mr.  de  Fodor's  car  containing  Major  and  Mrs. 
Oeser  and  Mr.  V^alentine,  the  representative  of  the  Xew 
York  World. 

Lunch  was  taken  at  Xickolsburg.  and  Brijnn  was  reached 
about  3  o'clock  in  the  afternoon.  As  Mr.  and  Mrs.  Edison 
were  not  tired,  they  proposed  to  tour  the  city  first  and  then 
go  to  the  hotel.  Mr.  Edison  was  impressed  when  he  saw 
the  theater,  for  it  was  the  first  theater  in  the  world  that 
was  completely  lighted  by  the  Edison  system  and  in  which 
there  never  was  a  gas  jet.  The  theater  was  built  in  1881 
and  finished  in  1882.  the  work  of  installing  it  with  the 
Edison  system  being  intrusted  at  the  time  to  Messrs.  Francis 
jehl  and  Etienne  de  Fodor,  who  were  Mr.  Edison's  pioneers 
in  Europe. 

Arriving  at  the  Grand  Hotel,  where  a  large  crowd  was 
awaiting  Mr.  Edison  and  where  he  was  cheered  most 
cordially,  the  party  was  led  to  the  suite  of  rooms  that  Mr. 
de  Fodor  had  engaged  for  them  some  days  before  and 
which  is  reserved  for  persons  of  distinction.  Mr.  Edison 
then  retired  for  a  nap,  while  Mrs.  Edison  and  the  children 
with  Mr.  Jehl  had  tea.  During  this  time  Mr.  de  Fodor  was 
busying  himself  with  all  the  arrangements  for  the  farewell 
dinner  which  was  served  about  8:30  in  the  evening  in  the 
large  dining-room  of  the  hotel.  Several  generals  and  other 
high  officers,  together  with  the  Mayor  and  Vice-mayor  of 
Briinn,  were  present,  and  all  requested  Mr.  Edison  for  his 
signature. 

In  the  morning  about  8  o'clock  the  street  before  the  hotel 
was  beginning  to  get  blocked  with  people,  so  that  it  was 
necessary  to  call  for  a  squad  of  police  to  keep  order.  At 
about  9  o'clock  Mr.  Edison  and  his  party  descended  and 
were  met  with  a  shower  of  flowers  and  stirring  cheers — 
"Hoch  !  Hoch  !  Hoch  !" — at  which  Mr.  Edison  bowed  and 
saluted.  Then  the  Edison  family  got  into  their  car,  while 
the  Major  and  his  wife  took  seats  in  an  automobile  that 
the  Xew  York  World  had  placed  at  the  disposal  of  its 
correspondent,  Mr.  Valentine,  and  which  had  come  up 
from  \'ienna   the   previous  dav. 

Mr.  de  Fodor  and  Mr.  Jehl  took  the  lead  in  the  Protos 
car  and  escorted  the  party  out  of  the  city  to  the  Iglau  road 
that  leads  to  Prague.  Here  a  short  halt  was  made,  here 
the  last  handshakes  were  given  and  sincere  wishes  ex- 
changed, and  then  with  uncovered  heads  Messrs.  de  Fodor 
and  Jehl  watched  the  automobiles  containing  Mr.  Edison 
and  his  party  pass  onward,  standing  still  until  they  had 
disappeared  in  the  distance,  returning  then  to  their  motor 
and  starting  for  Budapest. 


Proposed  Extension  of  Cleveland    Municipal   Lightii 
Plant. 


The  proposition  to  issue  $2,000,000  bonds  for  the  « 
tension  and  improvement  of  the  municipal  lighting  plant  , 
Cleveland.  Ohio,  has  been  thrown  into  the  political  arci 
and  is  being  buffeted  about  on  all  sides.  Mr.  Xcwton  1 
Baker,' who  has  been  spoken  of  as  the  natural  and  logic 
successor  of  the  late  Tom  L.  Johnson  and  who  is  the  cand 
date  for  mayor  on  the  Democratic  ticket,  has  made  the  boi 
issue  a  plank  in  his  platform.  Director  of  Public  Servi. 
Lea  is  in  favor  of  a  municipal  plant,  but  opposes  the  boi 
issue.  He  desires  that  the  plant  be  allowed  to  grow  fro 
its  regular  earnings  and  is,  therefore,  opposing  Mr.  Bakei 
arguments.  He  stated  that  he  had  asked  Mr.  Samuel  Scov 
vice-president  and  general  manager  of  the  Cleveland  Ek 
trie  Illuminating  Company,  if  he  would  consider  the  s: 
of  the  company's  property  to  the  city  and  received  : 
affirmative  reply.  In  reply,  Mr.  Baker  asserted  that 
company  paying  20  per  cent  dividends  to  its  stockholdf 
would  not  give  up  so  easily  as  that  and  that  he  was  not 
all  impressed  with  the  statement.  On  a  direct  question  frr 
Mr.  Baker,  Mr.  Lea  said  he  was  in  favor  of  submitti 
to  the  people  the  question  of  buying  the  company's  plant 

To  support  his  contention  Mr.  Lea  has  prepared  figu; 
showing  the  income  and  expenses  of  the  municipal  pi; 
in  1910,  as  follows:  Total  revenue,  $93,962.52;  total  C' 
of  maintenance,  $64,370.81 ;  adjustment  of  invento 
$435.37;  insurance,  $117.90;  depreciation  {j'/i  per  cent 
$305,150.66).  $22,885:  taxes  (on  3334  per  cent  of  vali 
tion  at  3.48  per  cent),  $3,53974;  interest  on  bonded  d 
of  $30,000  at  5  per  cent,  $1,500.  This  brings  the  total 
to  $92,850.12  and  leaves  revenue  over  expenses  of  $1,112 

Deputy  City  Auditor  Zimmerman  estimates  that  the  pr 
erty  is  worth  $310,905.86,  as  land  does  not  depreciate 
value.  He  says  he  would  figure  depreciation  at  5  per  c 
on  buildings  and  10  per  cent  on  the  other  parts  of 
plant.  This,  he  says,  would  bring  the  total  depreciation 
to  about  $28,000.  On  the  other  hand  he  says  the  city 
ceives  only  $10  per  $1,000  taxes  and  that,  therefore, 
charge  for  taxes  ought  to  be  a  little  over  $1,200  inst 
of  $3,500. 

\'ice-President  Scovil,  of  the  Cleveland  Electric  lilii 
nating  Company,  asserts  that  the  interest  charge  is 
sufficient  to  cover  the  actual  cost.  Interest,  he  says,  she 
be  charged  against  the  entire  investment  of  $360,000  in 
plant.  This  figured  at  even  4  or  5  per  cent  would  wipe 
the  profit  of  $1,112  on  the  business  and  leave  sometl  - 
over,  but  the  charge  should  be  at  the  rate  of  6  per  c 
which  would  amount  to  over  $21,000.  He  disagrees  ' 
Mr.  Zimmerman  on  the  inatter  of  taxes,  in  that  the  p 
has  nothing  to  do  with  the  distribution,  but  only  on  ■ 
amount  that  must  be  paid. 

Mr.  Scovil  then  pointed  out  that  there  had  been  no  clr: 
made  for  any  part  of  the  salaries  paid  to  the  emplo 
of  the  offices  of  the  city  auditor,  water  works,  purcha 
agent  and  director  of  public  service,  in  all  of  which  \ 
on  the  municipal  lighting  plant  is  being  done.  Mr.  .  ■ 
merman  said  he  thought  there  should  be  an  interest  en  - 
of  6  per  cent  on  the  investment  of  $310,000  and  thaf'i' 
plant  should  stand  some  part  of  the  salaries  of  those  ' 
have  its  business  in  charge. 


The  Electric  Vehicle. 


A  meeting  of  the  Xew  England  Section  of  the  Elerit 
Vehicle  Association  of  .A.merica  was  held  at  the  E<  0" 
Building,  Boston,  Friday  evening,  Sept.  22,  at  which  Ir 
Day  Baker  reported  for  the  parking  committee  tha  '> 
authorities  had  given  their  consent  to  vehicle  ovvne_  '| 
leave  their  cars  on   certain   convenient   streets  in  tlic  '  . 
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for  indefinite  periods,  wliich  is  a  considerable  extension  of 
privileges  hitherto  accorded. 

.Mr.  Stephen  G.  Tlionipson,  of  the  Public  Service  Electric 
Company,  of  Newark,  X.  J.,  was  the  speaker  of  the  evening. 
He  said  that  his  company  had  spent  some  $50,000  in  its 
vehicle  department  and  that  it  was  prosecuting  a  campaign 
of  publicity  which  proniisis  large  results.  lie  predicted  an 
annual  demand  of  300,000  electric  vehicles  for  the  near 
future  and  stated  that  orders  taken  thus  far  this  year  ex- 
ceeded those  of  the  whole  of  1910.  "Merchants  are  study- 
ing transportation  costs  as  never  before,"  he  said,  "and  the 
problem  is  up  to  the  users  what  means  shall  be  employed." 
He  recognized  the  fact  that  custom  and  a  certain  amount 
of  prejudice  have  to  be  combated  and  urged  that  the  best 
methods  of  sale  be  employed. 

Mr.  Thompson  believed  that  the  electric  commercial 
chicle  has  as  its  best  field  the  work  of  department  stores, 
where  the  package  is  the  unit  and  the  delivery  is  in  urban 
and  suburban  limits.  The  economic  zone  of  these  electric 
vehicles  is,  he  considers,  to  be  in  a  radius  of  about  17  miles 
from  the  base  of  operation.  Beyond  this  the  local  express 
companies  can  handle  goods  to  better  advantage,  dis- 
tributing them  from  various  centers.  In  many  cases  one 
machine  will  replace  two  horse  vehicles.  .\  leading  depart- 
ment store  saved  $16,500  on  an  operating  cost  of  $48,000. 
In  Boston,  where  about  25,000  tons  of  heavy  freight  are 
handled  daily,  a  concern  using  electric  trucks  saved  a  sum 
on  its  own  operation  that  would  equal  if  applied  to  all 
trucking  in  the  city  a  sum  of  over  $1,250,000  annually. 

A  table  showing  a  typical  department-store  route  of  1 1.3 
miles,  with  fifty  stops,  showed  9614  minutes  running  time, 
while  87'4  minutes  was  required  for  the  delivery  of  the 
packages  at  the  houses.  The  average  speed,  including  stops. 
was  3,7  miles  per  hour,  and  exclusive  of  stops  7  miles  per 
hour,  the  route  being  through  congested  streets.  The  cost 
of  operating  i-ton  and  5-ton  trucks,  as  reckoned  from 
figures  of  averages  taken  in  a  large  installation,  gave  the 
apportionment  of  costs  of  the  various  items  as  follows: 

ANNUAL  COST  OF  ELECTRIC  VEHICLES. 


1        One- Ton. 

Five-Ton. 

Interest 3.4  per  cent 

Depreciation 11.3 

Insurance 4.3 

Rent,  etc 4  2 

3 . 7  per  cent 
12.8        •• 
3.3 

3.S 

tt»mtmaH»:                                                       23.2  percent 
Tina  ...                                                          6.4  per  cent 
B»f<eries                                                                  10.8 
Mechanical                                                          8.5 
Luhrication                                                         0.2 

23.3  percent, 

17.9  per  cent 
14.0 

7.6 

0.2 

■     25.9  percent 

Labor 43.4  per  cent 

39.7  per  cent 

28.0  per  cent 
9.0 

50,9  per  cent 

37,0  percent 

3      Mr,  Thompson  advocated  co-operation  between  central- 
j  station  managements  and  vehicle  manufacturers  and  said 
I  that  the  attitude  of  the  former  should  be  unbiased  as  to  any 
■  particular  make  of  car,  but  rather  they  should  advocate  the 
mterests  of  the  electric  vehicle  generally.    The  sale  of  every 
car,  of  whatever  successful   type,   makes   subsequent   sales 
easier.    The  development  of  the  business  represents  an  in- 
come of  some  $75  per  car  annually  to  the  central  station  for 
every  new  car  brought  into  use. 

Asked  if  he  considered  it  best  for  lighting  companies  to 
I  take  the  agency,  Mr.  Thompson  said  it  is  well  for  them  to 
act  as  agents  for  two  or  three  makes  of  cars,  giving  the 
customer  a  range,  of  selection. 

In  the  discussion  that  followed  Mr,  S.  F.  Smith,  manager 
j'of  the  Salem  Electric  Lighting  Company,  said  more  litera- 
Iture  should  be  available  and  the  manufacturers  should 
make  greater  efforts  for  business  in  the  smaller  cities.     His 


ciinipany  is  putting  in  charging  stations,  which  will  be  ready 
soon, 

Mr.  Willis  M.  Thayer,  of  the  Hartford  Electric  Light 
Company,  reported  the  status  of  the  business  in  his  city, 
where  one  grocer  has  five  trucks.  He  finds  the  cost  of 
electricity  and  repairs  is  from  i  6/10  cents  to  2  cents  per 
mile.  His  company  furnishes  battery  service  at  a  contract 
price  for  the  year, 

Mr,  Fred.  H.  Smith,  manager  of  the  Worcester  Electric 
Light  Company,  said  he  was  neutral  in  his  attitude  toward 
manufacturers,  but  was  willing  to  co-operate  with  all,  and 
urged  manufacturers  to  be  active  in  Worcester,  Mr.  J. 
Walter  Emery,  of  the  Walker  Vehicle  Company,  suggested 
that  central  stations  have  an  inspection  service  and  examine 
and  keep  cars  in  order  by  the  year. 

Col,  E.  R.  Bailey  believed  the  average  speed  of  gasoline 
cars  is  under  20  miles  per  hour  and  that  electric  cars  can 
average  as  high  a  speed.  The  latter  have  great  advantage 
in  congested  streets.  Prof.  D.  C.  Jackson,  of  the  Massa- 
chusetts Institute  of  Technology,  stated  that  the  institute  is 
compiling  data  to  show  the  comparative  results  of  horse, 
gas  and  electric-vehicle  transportation. 

Mr.  Mansfield  reported  that  the  committee  on  standard- 
ization of  equipment  is  endeavoring  to  secure  the  adoption 
of  a  uniform  charging  plug  for  all  makes  of  electric  cars. 
Mr.  K.  L.  Curtis,  of  the  .\.  &  J.  M.  Anderson  Manufactur- 
ing Company,  exhibited  a  universal  plug  which  that  com- 
pany has  made,  which  it  is  hoped  will  be  acceptable  to 
underwriters  and  lighting  commissions.  The  apparatus 
meets  the  requirements  of  the  New  York  authorities. 

ELECTRIC    VEHICLE    CLUB. 

At  the  first  fall  meeting  of  the  Electric  Vehicle  Club  of 
Boston,  held  on  Sept.  13,  the  committee  on  charging  stations 
reported  that  the  Lawrence  Gas  Light  Company  had  opened 
a  new  charging  station  in  that  city,  Mr.  March  reported 
that  two  booklets  are  being  prepared  to  send  to  prospective 
customers  for  electric  vehicles,  demonstrating  their 
superiority  to  gas  cars  and  trucks. 

At  the  club's  meeting  and  luncheon  of  Sept.  20  were  con- 
sidered in  detail  the  plans  under  way  for  the  1912  Boston 
electric  show,  to  be  held  Sept.  28  to  Oct.  26  of  next  year. 
It  was  suggested  that  a  model  garage  be  established  in  the 
basement  of  the  exhibition  building,  where  the  operations 
of  charging  and  caring  for  vehicles  would  be  conducted  as 
an  example  to  the  public,  as  well  as  for  the  accommodation 
of  electric-vehicle  owners.  Seventeen  electric-vehicle  manu- 
facturers are  represented  in  Boston,  and  it  is  hoped  that  all 
will  exhibit  at  the  show.  Conventions  will  be  held  in  Paul 
Revere  Hall,  in  the  exhibition  building,  at  which  various 
phases  of  electrical  topics  will  be  treated  by  experts.  The 
show  is  expected  to  be  the  largest  electrical  exposition  ever 
held.  Floor  space  to  the  amount  of  1 10,000  sq.  ft.  will  be 
available  for  exhibits.  The  Boston  Edison  company,  under 
whose  auspices  the  show  is  to  be  held,  does  not  expect  to 
make  a  profit  from  the  exposition,  but  is  undertaking  it 
with  a  view  to  the  promotion  of  the  electrical  industry  and 
to  familiarize  the  public  with  the  possibilities  and  economy 
of  electric  service.  The  Edison  company  will  charge  only 
3  cents  per  kw-hour  for  energy  used  by  the  exhibitors. 
It  is  the  plan  of  the  management  to  allot  the  central  space 
in  the  main  floor  of  the  building  to  electric-vehicle  ex- 
hibitors. The  whole  section  embraces  about  12.000  ft.  of 
exhibiting  space. 

The  committee  on  charging  stations  reported  that  the 
Salem  Electric  Light  Company  had  put  in  charging  sets  to 
accommodate  twelve  to  sixteen  vehicles  and  at  Waltham 
the  McGregor  garage  had  also  installed  apparatus.  The 
Waltham  Dial  Company  is  also  prepared  to  perform  the 
service.  -\  set  of  lantern  slides,  showing  various  types  of 
electric  trucks  and  cars,  is  being  prepared  for  use  in  the 
electrically  operated  stereopticon  which  is  used  by  the 
Edison  company  to  demonstrate  electric  developments  to 
the  public. 
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Convention  of  New  England  N.  E.  L.  A.  Section. 


The  fall  convention  of  the  New  England  Section  of  the 
National  Electric  Light  Association  was  held  last  week  at 
the  -Mount  Washington,  Bretton  Woods,  N.  H.  The  ses- 
sion opened  with  an  informal  reception  and  dance  on 
Wednesday  evening,  Sept.  2-j,  about  200  having  arrived, 
mostly  by  morning  train  fi-om  Boston,  to  which  special 
parlor  cars  were  attached  for  members  and  guests.  .A.  con- 
siderable number  came  by  automobiles. 

The  session  on  Thursday  morning  was  given  over  to  re- 
ports and  a  paper  on  "Synchronous  Condensers,"  by  Mr. 
C.  T.  Mosman,  of  Boston. 

SYNCHRONOUS    CONDENSERS. 

In  outlining  the  operating  characteristics  of  the  over- 
excited synchronous  motor  as  a  condenser,  the  author  ap- 
plied the  theoretical  considerations  to  practical  problems  to 
show  the  conditions  under  which  it  is  advantageous  to  in- 
stall synchronous  condensers  for  improving  the  operating 
conditions.  The  author  stated  that  if  in  an  existing  plant 
the  prime  movers  are  running  underloaded  while  the  gen- 
erators are  loaded,  or  the  raising  of  the  power-factor  by  a 
reasonable  amount  will  allow  the  shutting  down  of  the  gen- 
erator unit,  or  the  generator  field  coils  are  overheated. 
or  the  exciting  system  is  not  able  to  deliver  sufficient  volt- 
age to  maintain  the  generator  voltage,  or  the  wire  and 
cables  are  overloaded  on  some  feeders  due  to  low  power- 
factor,  then  the  installation  of  synchronous  motors  or  syn- 
chronous condensers  on  the  feeders  should  be  considered. 
Attention  was  called  to  the  use  of  synchronous  condensers 
by  the  Utica  Gas  &  Electric  Company,  the  Taunton  munici- 
pal plant,  the  Attleboro  Steam  &  Electric  Company  and 
the  Hartford  Electric  Lighting  Company. 

After  an  early  luncheon  most  of  the  company,  including 
ladies,  made  the  trip  by  cog-wheel  railroad  to  the  summit 
of  Mount  Washington.  The  atmospheric  conditions  were 
perfect  and  the  view  from  the  summit  was  all  that  one 
could  ask,  though  the  prevailing  gale  and  a  temperature  of 
22  deg.  made  the  short  stay  somewhat  trying.  The  five 
cars,  each  attended  by  its  tiny,  tip-tilted  locomotive,  then 
conveyed  the  party  to  the  base,  whence  a  combined  train 
carried  them  back  to  Bretton  Woods. 

The  banquet  in  the  evening  was  a  star  feature  of  the 
convention.  President  Howard  T.  Sands  introduced  the 
speakers,  Gov.  Robert  P.  Bass,  of  New  Hampshire,  and 
Secretary  T.  Commerford  Martin,  of  the  National  Electric 
Light  Association.  The  latter  had  come  by  the  fastest 
means  available,  from  Chicago. 

In  introducing  Governor  Bass,  Mr.  Sands  referred  to  his 
having  been  the  leader  in  the  fight  for  public-service  regu- 
lation in  New  Hampshire. 

REGULATION     OF     PUBLIC     UTILITIES. 

(jovernor  Bass  said  that  the  people  of  the  State  had  come 
to  realize  that  uncontrolled  monopolies  are  a  menace  to  the 
public.  "We  ought  to  have  real  and  not  a  semblance  of 
regulation,"  he  said.  "Massachusetts  led  in  providing  lim- 
ited regulation  through  its  gas  and  electric  light  commis- 
sion. By  this  means  it  protects  the  public  without  assuming 
absolute  power."  He  declared  that  such  regulation  had  re- 
sulted in  placing  the  securities  of  lighting  companies  on  a 
higher  plane.  He  believed  a  commission  ought  to  go  to  the 
length  of  having  power  to  compel  companies  to  complv  with 
its  decisions.  He  cited  Wisconsin  as  the  state  having  the 
most  comprehensive  regulation.  New  York,  "under  the 
compulsion  of  Governor  Hughes,"  adopted  a  regulative  tri- 
bunal. Connecticut,  Vermont  and,  just  recently.  New 
Hampshire  have  provided  commissions  of  regulation. 

Governor  Bass  held  that  a  commission's  powers  should 
secure  to  the  public  adequate  service — that  adapted  to  the 
needs  of  the  community  and  the  safety  of  employees. 

An  electric-lighting  company  should  be  relied  upon  to 
furnish  good  service  because  it  pays  to  do  so.     The  public 


is  most  interested  in  a  low  rate  and  often  cannot  discern 
the  relation  between  the  quality  and  price  of  service  of  this 
character.  The  rate  ought  to  be  high  enough  to  secure 
good  service  and  allow  a  fair  return  on  the  investment, 
"So  long  as  electricity  is  sold  at  2  cents  for  motor  service 
and  15  cents  for  lighting  some  confusion  is  bound  to  arise 
in  the  public  mind,"  the  Governor  declared. 

Furthermore,  the  public  ought  to  see  to  it  tliat  slock  in 
such  corporations  is  not  watered.  There  should  be  close 
public  regulation  of  stock  issues.  Such  a  rule  should  be 
acceptable  to  good  business  men,  if  not  to  promoters. 

A  commission  ought  further  to  protect  the  small  con- 
sumer from  the  compulsion  of  helping  to  pay  for  the  energy 
supplied  to  the  large  consumer.  He  recognized  the  advan- 
tages of  a  single  company  serving  a  given  field  and  be- 
lieved that  to  do  its  work  effectively  such  a  corporation 
should  be  protected  from  crippling  competition. 

New  Hampshire,  said  Governor  Bass,  now  has  carefully 
drawn  laws  to  safeguard  both  the  consumer  and  the  in- 
vestor. Its  public  service  commission  is  composed  of  able, 
fair-minded  men.  The  State  asks  for  the  co-operation  of 
public  service  companies  with  the  new  commission. 

The  next  speaker  was  Mr.  T.  Commerford  Martin,  to 
whom  the  chairman  happily  referred  as  "the  father  of  the 
association,  to  whom  we  all  turn  for  advice  and  help  in 
time  of  need."  Mr.  Martin  said  that  there  should  be  no 
objection  to  fair  regulation,  "but  there  are  metes  and 
bounds."  The  demand  for  regulation  recently  reached  the 
proposal  to  give  local  authorities  control  of  public  utilities 
in  the  State  of  Oregon,  but  fortunately  the  scheme  failed. 
In  St.  Louis  the  local  public  service  commission  scaled 
down  the  valuation  of  property  bought  by  the  city  over 
$4,000,000.  "Heaven  save  us  from  such  regulation  as  that !" 
Mr.  Martin  exclaimed. 

A  recent  visit  to  the  Pacific  Coast  had  shown  the  speaker 
that  the  training  received  by  central-station  men  in  New 
England  was  effective  in  placing  them  in  prominent  posi- 
tions elsewhere.  He  brought  an  invitation  from  the  Pacific 
Coast  associations  to  meet  with  them  in  convention  in  Seat- 
tle, Wash.,  in  June  of  next  year. 

Engineering  methods,  said  Mr.  Martin,  are  making  rapid 
changes  in  our  social  and  industrial  relationships.  A  few 
years  ago  the  mechanical  problems  were  uppermost.  To- 
day the  concern  of  electrical  men  is  more  in  the  direction 
of  government,  the  public  and  also  the  employee. 

At  the  conclusion  of  the  exercises  President  Sands  said 
he  felt  sure  Governor  Bass  would  receive  the  co-operation 
of  central-station  owners  and  managements  and  called  for 
three  cheers  for  the  Governor,  which  were  given  heartily. 

The  technical  session  of  Friday  morning  opened  at  9:30. 
At  this  time  a  driving  snowstorm  outdoors  gave  the  land- 
.scape  the  aspect  of  Christmas.  Mr.  W.  H.  Vorce,  of  the 
\'ermont  Power  &  Manufacturing  Company,  of  St.  .Albans, 
Vt.,  read  a  paper  on  "The  Development  and  Application  ot 
Electricity  for  Domestic  Uses." 

ELECTRICITY   FOR   DOMESTIC   USES. 

After  outlining  the  history  of  the  development  of  elec- 
trical devices  in  general  and  heating  devices  in  particular, 
the  author  called  attention  to  the  fact  that  the  increasing 
difficulty  of  obtaining  satisfactory  servants  has  gradually 
created  a  demand  for  electric  cooking  devices,  which  seems 
to  afford  one  of  the  most  practical  solutions  of  the  domestic 
problem.  Many  central-station  managers  have  profited  by. 
and  are  continuing  to  reap  the  be  lefits  of,  this  service,  which 
it  has  been  possible  to  render  at  a  comparatively  small  out- 
lay and  with  only  a  slight  increase  in  operating  expenses. 
Tne  present  cost  of  electric  heating  devices  is  not  prohib- 
itive and  when  intelligently  directed  the  outlay  for  energy 
need  not  be  great,  being  hardly  more  than  for  gas  at  av- 
erage prices.  Ho"-ever,  the  chief  attraction  of  electric  de- 
vices lies  in  the  f,ict  that  they  make  cooking  really  clean, 
cool  and  comfortable  :ynA  so  daintv   th;it  practically  all  nt 
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the  processes  may  be  carried  on  in  a  dining-room.  This 
pre-eminent  feature  is  particularly  appreciated  by  the  house- 
holder who  is  obliged  to  prepare  all  ol  the  meals  herself, 
since  the  food  can  be  served  on  the  tabic  with  the  least  pos- 
sible effort.  With  the  present  standard  outfits  that  are  now 
being  offered  by  some  of  the  manufacturers  it  is  quite  pos- 
sible to  produce  results  that  cannot  even  be  approached  by 
any  other  method.  After  the  necessary  ingredients  have 
been  conibind  in  the  proper  manner,  the  cooking  itself  is 
actually  determined  by  a  clock  and  is  no  longer  a  matter 

j  of  guesswork  or  uncertainty. 

The  author  described  briefly  some  results  obtained  with  an 

:  ordinary  commercial  fireless  cooker  having  three  compart- 
ments, the  center  one,  12  in.  in  diameter  and  14  in.  deep, 
being  the  only  one  equipped  with  an  electrical  heating  ele- 
ment. Tests  showed  that  with  an  input  of  appro.ximately 
100  watts  it  is  possible  to  produce  and  maintain  a  tenipera- 

.  ture  of  about  400  deg.  Fahr.,  which  proved  to  be  sufficient 
for  ordinary  roasting  or  baking.  With  this  outfit,  a  toaster 
and  6-in.  stove  all  of  the  cooking  for  a  family  of  four  was 

,  successfully  accomplished  at  an  expenditure  of  9.6  kw-hours 
for  all  of  the  meals  prepared  for  six  days.    The  following 

,  results  relating  to  the  time  required  and  energy  used  were 

■  obtained  with  the  above-mentioned  outfit :  Baking  two 
loaves  of  bread,  60  minutes.  0,1  kw-hour:  baking  one  batch 
of  biscuits,  50  minutes,  0.083  kw-hour ;  baking  two  pies,  60 

,  minutes,  o.l  kw-hour;  baking  ten  potatoes,  180  minutes,  0.3 
kw-hour :  baking  three-layer  chocolate  cake,  50  minutes, 
0.083  kw-hour ;  baking  sponge  cake.  50  minutes,  0.083  l^"'" 

I  hour;    baking    six    custards,    30    minutes,    0.083    kw-hour: 

,  boiling  potatoes.  150  minutes,  0.125  kw-hour;  roasting  5  lb. 

J  of  .beef,  160  minutes,  0.267  kw-hour;  roasting  4.75  lb.  of 

lamb,   120  minutes,   0.2  kw-hour;   boiling  large   ham.    120 

minutes,  0.2  kw-hour;   boiling   oatmeal,    120   minutes,   0.2 

1-hour:  boiling  corned  beef,  120  minutes.  0.2  kw-hour. 

Discussion. 

The  paper,  being  of  an  exceedingly  practical  nature,  called 

rth  an  extended  discussion  on  the  part  of  members.    Mr. 

/John   West,   of   the   Maiden    (Mass.)    Electric    Company, 

I  urged  that  to  the  devices  mentioned  should  be  added  the 

I  electric  refrigerator.     He  said  that  in  w-iring  houses  elec- 

•  tricians  should  make  provision  for  the  ultimate  introduction 

'if  food-preparing  apparatus  in  kitchens  and  dining-rooms. 

Mr.  L.  D.  Gibbs,  of  the   Boston   Edison  Company,  de- 

TJbed  the  House  of  Edison  Light,  now  located  at  Newton 

■nter.  Mass.,  a  description  of  which  has  already  been  given 

the  Electrical   World.     He   stated  that   advertisements 

■wing  views  of  the  house  are  being  sent  to  prospective 

'tomers  within  a  radius  of  10  miles.     While  the  house 

i^  located  at  Winchester,  another  suburb  of  Boston,  the 

endance  averaged  about  100  persons  per  day. 

Mr.  A.  T.  Holbrook,  of  the  Excess  Indicator  Company,  of 

■^ton.    stated  that  in  Altoona,  Pa.,  so  many  electric  flatirons 

'    in  use  that  the  lighting  company  was  obliged  to  ask 

ne  of  the  larger  motor  users  to  shut  down  on  Tuesdays, 

len  the  irons  were  in  general  use.     He  asked  if  it  were 

it  a  matter  calling  for  too  great  expenditure  to  secure  the 

I'^iiiall   household    appliance   business.      Does    it    pay?      To 

(this  a  member  responded   that  central-station   people   are 

"■•t  looking  for  profit  on  the  introduction  of  new  apparatus 

much  as  to  make  the  service  as  a  whole  necessary  and 

tractive  to  householders. 

Mr.  F.  L.  Ball,  of  the  Haverhill  Electric  Light  Company, 
believed  the  cost  of  many  of  the  devices  is  too  heavy  for 
the  average  householder.  On  the  point  made  by  Mr.  Vorce 
jthat  the  cost  of  heating  by  electricity  ought  to  be  as  low 
.as  2  cents  per  kw-hur  he  doubted  if  most  companies  could 
afford  to  furnish  the  energy  at  that  price. 

Rr.  Louis  Bell,  of  Boston,  said  a  campaign  of  education 
m  the  use  of  cooking  apparatus,  etc..  should  be  undertaken. 
The  subject  requires  a  proper  understanding  of  processes 
to  be  successfully  carried  on.     He  said  attention  should  be 


called  especially  to  the  superior  convenience  of  the  electric 
devices.  The  gas  companies  were  obliged  to  develop  the 
uses  of  gas  by  long  and  persistent  efforts ;  so  also  the  elec- 
trict-lighting  people  must  do. 

Mr.  Sands  closed  the  discussion  by  calling  attention  to 
the  fact  that  a  more  general  use  would  result  in  lower 
prices ;  meanwhile  the  central-station  companies  must  bear 
the  burden  of  small  or  even  no  returns. 

ACCOUNTING    FOR    SMALL    CENTRAL    STATIONS. 

The  next  paper  was  by  Mr.  H.  E.  Gidney,  auditor  of  the 
Maiden  Electric  Company,  on  "The  National  Electric  Light 
-Association  System  of  Accounting  as  Applied  to  Small 
Plants."  Mr.  Gidney  claimed  that  so  much  depends  upon 
a  good  system  of  accounts  that  all  persons  who  have  not 
yet  adopted  the  system  recommended  by  the  N.  E.  L.  A. 
should  do  so  without  further  delay.  The  N.  E.  L.  A.  sys- 
tem of  accounts  is  very  useful  as  a  basis  of  classification  of 
subjects  for  correspondence  and  filing.  Moreover,  a  com- 
pany should  have  an  accurate  record  covering  the  cost  and 
description  of  property  installed,  not  only  for  the  use  of  the 
officers  of  the  company,  but  for  the  purpose  of  obtaining 
the  necessary  authority  from  state  commissioners  to  issue 
capital  stock,  bonds  and  other  funded  debt.  He  claimed  that 
the  N.  E.  L.  A.  standard  classification  of  accounts  is  sound 
in  principle  and  practical  in  scope  and  that  it  has  been  em- 
ployed by  a  large  number  of  companies  throughout  the 
L^nited  States  and  been  found  to  meet  their  requirements 
satisfactorily.  By  its  adoption  a  company  will  be  able  to 
make  intelligent  comparison  with  the  results  obtained  by 
other  companies  using  the  same  system.  It  is  unnecessary 
to  adopt  the  full  classification  of  expense  accounts,  but  the 
eight  main  divisions  should  be  adopted  by  all  companies. 

Discussion. 

In  the  discussion  of  Mr.  Gidney's  paper  Mr.  E.  A.  Bar- 
rows, of  the  Narragansett  Electric  Lighting  Company,  of 
Providence.  R.  I.,  said  that  the  importance  of  correct  ac- 
counting is  being  recognized  more  and  more,  now  that  pub- 
lic authorities  demand  a  knowledge  of  details  of  public- 
service  corporations.  The  system  recommended  is  well 
adapted  to  lighting  companies  operating  under  varying 
conditions,  because  it  is  flexible.  The  meat  of  these 
accounts  lies  in  the  kw-hour  averages,  which  are  valuable 
for  comparison  with  other  periods  and  other  companies. 
His  company  handles  extensive  accounts  in  detail.  Income 
estimates  and  costs  of  extensions  are  compared  and  a  stand- 
ard for  future  extensions  is  thus  established. 

Mr.  Sands  said  that  the  central-station  manager  to-day 
ought  to  know  every  thirty  days  just  where  he  stands  and 
not  wait  until  the  end  of  the  year,  as  was  the  habit  formerly. 

The  last  paper  of  the  session  was  by  Mr.  B.  F.  Fisher. 
Jr.,  of  the  Westinghouse  Lamp  Company,  on  "The  Wire- 
Type  Tungsten  Lamp." 

WIRE-TYPE    TUNGSTEN     LA.MP. 

Mr.  Fisher  stated  that,  although  there  are  many  processes 
of  manufacturing  tungsten  filaments,  all  of  them  necessarily 
start  with  crude  tungstic  acid  and  end  with  pure  tungsten. 
.■According  to  one  of  the  principal  processes,  the  paste  made 
from  tungstic  acid  by  chemical  process  is  forced  through 
diamond  dies  and  the  filament  is  formed  by  electrical  treat- 
ment, whereby  all  foreign  matter  is  burned  out  of  the  paste 
and  the  particles  of  tungsten  are  sintered  together  into  a 
continuous  wire  of  pure  tungsten.  According  to  another 
development,  there  is  obtained  pure  tungsten  which  is 
ductile  when  cold.  The  author  stated  that  the  property  of 
ductility  when  cold  is  not  natural  with  tungsten,  and  when 
heated  to  a  high  temperature  the  tungsten  wire  which  has 
been  made  ductile  will  immediately  start  to  crystallize  to 
its  natural  state  and  become  brittle  when  cold.  He  re- 
ported the  results  of  tests  which  tend  to  show  that  tungsten 
filaments  obtained  by  either  the  sintering  process  or  draw- 
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ing  process  are  of  approximately  the  same  tensile  strength 
when  the  lamps  are  ready  for  shipment,  the  only  tlifterence 
being  in  the  manner  in  which  they  retain  their  strength, 
which  is  slightly  in  favor  of  the  sintered  filament  so  far  as 
percentage  and  uniformity  are  concerned.  The  appearance 
of  the  filaments  is  slightly  different,  in  that  the  formed  fila- 
ment is  of  bright  steel  color  with  matt  surface,  whereas  the 
drawn  filament  is  of  slightly  darker  color  with  a  smooth 
surface.  The  electrical  characteristics  as  to  resistance, 
both  while  hot  and  while  cold,  are  approximately  the  same 
and  the  ability  to  withstand  high  temperatures  is  the  same. 

One  of  the  weak  points  in  tungsten  lamps  has  resulted 
from  the  rigid  method  of  support.  In  the  so-called  wire 
type  of  lamp  use  is  made  of  a  filament  in  one  continuous 
length  from  leading-in  wire  to  leading-in  wire,  the  fila- 
ment being  wound  on  supporting  anchors  so  that  it  is  free 
to  move  within  these  anchors,  and  is  connected  to  the  lead- 
ing-in wires  by  flexible  joints.  To  obtain  flexibility  in  this 
type  of  lamp,  the  rigidity  of  the  joint  is  overcome  by  wrap- 
ping the  filament  around  the  leading-in  wire  back  of  the 
joint,  tliereby  obtaining  the  flexibility  of  a  coiled  spring. 
The  lamps  are  sufficiently  rigid  to  withstand  all  the  ordinary 
abuse  incident  to  use  and  they  can  be  depended  upon  for 
any  class  of  service.  For  example,  a  certain  steam  road 
subjected  twelve  60-volt  wire-type  lamps  to  400,000  shocks 
on  a  vibrating  test  without  losing  a  single  lamp. 

At  the  conclusion  of  the  reading  of  the  paper  Dr.  Bell 
asked  for  more  information  on  the  subject  of  the  transverse 
strength  of  the  wire-tpye  tungsten  lamp,  saying  that  the 
tensile  strength  is  purely  incidental.  Mr.  Fisher  replied 
that  the  filaments  are  being  made  more  dense  than  formerly. 

It  was  voted  to  send  a  telegram  of  congratulation  to  Mr. 
James  E.  Davidson,  a  former  president  of  the  section,  lately 
elected  president  of  the  Northwestern  Electric  Light  As- 
sociation, comprising  the  five  States  of  Washington,  Ore- 
gon, Idaho,  Montana  and  Utah.  A  letter  was  read  from 
Miss  Harriet  Billings,  assistant  secretary  of  the  National 
Association,  thanking  the  convention  for  its  invitation  to 
be  present  and  speak.  The  question  whether  to  hold  one 
or  two  conventions  a  year  in  future  was  discussed,  but  no 
action  was  taken  on  the  subject.  The  total  registration  of 
the  convention  was  230.  of  whom  sixty  were  ladies. 


Chicago  Convention  of  the  I.  E.  S. 

The  fifth  annual  convention  of  the  Illuminating  Engineer- 
ing Society,  held  in  Chicago,  came  to  a  close  on  Thursday, 
Sept.  28.  According  to  the  last  official  announcement  the 
total  attendance  was  252.  Of  this  number  142  were  mem- 
bers, ninety-three  guests  and  seventeen  out-of-town  ladies. 
This  registration  did  not  include  the  names  of  some  who 
came  late,  and  it  is  probable  that  the  total  attendance  was 
about  275.  Three  of  the  seven  sessions  were  reported  in 
the  Electrical  World  of  Sept.  30,  and  the  proceedings  of 
the  remaining  four  are  summarized  herewith. 

SECTION    DEVELOPMENT    MEETING. 

On  Tuesday  evening  a  section  development  meeting  was 
held  in  the  Congress  Hotel,  attended  by  the  various  section 
officers  and  managers.  The  session  was  presided  over  by 
General  Secretary  Preston  S.  Millar,  of  New  York,  and 
matters  of  constitution  revision  and  membership  dues  were 
discussed. 

The  committee  on  constitution  and  by-laws  of  the  society, 
comprising  Mr.  W.  D.  Weaver,  New  York,  chairman;  Mr 
L.  B.  Marks,  New  York,  and  Mr.  Preston  S.  Millar,  New 
York,  laid  before  the  meeting  its  suggestion  for  changes  in 
the  constitution,  inviting  the  approval  of  the  section  man- 
agers before  presenting  the  amendments  before  the  gen- 
eral society.  The  revisions  indicated  were  chiefly  of  a 
routine  nature,  with  the  exception  of  the  proposal  to  in- 
crease the  number  of  section  managers  from  two  to  five,  to 


which  the  approval  of  the  executive  and  advisory  com- 
mittees had  been  given.  The  other  changes  suggested  were: 
Leaving  to  discretion  of  the  general  board  of  managers  the 
matter  of  mailing  to  each  member  full  membership  roll 
yearly;  revision  of  election  methods  of  counting  ballots,  so 
that  new  officers  can  be  officially  informed  of  their  election 
without  waiting  imtil  annual  meeting;  provision  to  allow 
officers  to  sign  checks  on  society's  account  in  case  of  pro- 
longed absence  of  secretary;  change  of  annual  meeting  until 
date  some  time  later  than  close  of  fiscal  year,  and  pro- 
vision for  general  secretary  to  take  direct  charge  of  re- 
vision of  papers.  The  meeting  approved  these  suggestions 
and  at  the  regular  convention  session  the  following  day  the 
amendments  were  presented  to  the  membership  for  the 
purpose  of  getting  the  one  hundred  signatures  necessary 
to  effect  a  change  in  the  constitution. 

A  proposal  to  increase  the  membership  dues  from  $5  to 
$7.50  a  year  met  with  objection  from  several  of  those  pres- 
ent at  the  section  meeting,  who  expressed  the  fear  that  this 
increased  charge  would  cause  a  decrease  in  the  membership 
of  the  society.  Mr.  L.  B.  Marks  explained  that  the  annual 
cost  per  member  is  now  $6.50,  the  difference  between  this 
amount  and  the  $5  annual  dues  being  met  from  advertising 
in  the  Transactions.  The  moral  and  ethical  advantages  of 
having  the  society  self-sustaining  without  the  aid  of  outside 
commercial  interests  were  urged  by  Mr.  Marks,  and  the 
matter  of  a  classification  of  membership  under  two  or  more 
grades  paying  diflferent  annual  dues  was  also  discussed,  but 
no  action  on  the  matter  of  dues  was  made  at  the  meeting. 

PERFORMANCE  AND  COST  DATA  OF  ILLUMINANTS. 

The  paper  of  Messrs.  W.  Harrison  and  H.  H.  Magsdick, 
of  Cleveland,  on  "The  Analysis  of  Performance  and  Cost 
Data  in  Illuminating  Engineering''  was  presented  Wednes- 
day morning. 

The  authors  presented  arguments  to  show  that  in  forming 
a  satisfactory  judgment  of  the  relative  values  of  lighting 
units  consideration  must  be  given  to  the  cost  as  well  as  to 
the  illuminating  power.  In  determining  the  total  operating 
cost  of  any  system  of  lighting  three  items  should  be  con- 
sidered, namely:  Fixed  charges,  which  include  interest  on 
the  investment,  insurance  and  taxes,  depreciation  of  per- 
manent parts,  regular  attendance  and  other  expense  which 
are  independent  of  the  number  of  hours  of  use;  mainte- 
nance charges,  which  include-  renewal  of  parts,  labor  and 
all  costs  except  the  cost  of  energy;  cost  of  energy,  which 
depends  upon  the  hours  burning  and  the  rates  charged. 
There  is  at  present  a  demand  for  the  establishment  of 
equitable  standards,  so  far  as  possible,  and  the  compil- 
ation of  data  on  commercial  light  sources  in  accordance  with 
these  standards.  Work  of  this  nature,  when  accomplished, 
will  be  of  positive  benefit  both  to  the  consumer  and  to  the 
illuminating  engineer. 

Discussion. 
Mr.  Norman  Macbeth,  of  New  York,  spoke  of  the  diffi- 
culty of  selecting  the  properly  equipped  but  impartial 
operators  to  make  the  authoritative  tests  referred  to  by  the 
authors.  Prof.  Sidney  W.  Ashe,  of  Harrison,  N.  J-,  said 
that  while  it  is  possible  to  determine  the  laboratory  values 
of  illuminants  accurately  there  are  the  usual  difficulties  in 
reducing  such  results  to  values  applicable  for  lamps  in  prac- 
tical service.  He  also  referred  to  the  expense  involved  in 
making  a  set  of  private  tests.  Mr.  R.  B.  Hussey,  of  Lynn. 
Mass.,  in  discussing  methods  of  street  lighting  analyzed  the 
lamp  costs  depending  on  the  hours  of  burning.  For  test 
purposes  he  also  advocated  the  use  of  the  volt-ampere  basis, 
taking  into  consideration  the  power  factor  of  the  lamp.  Mr. 
L.  B.  Eichengreen,  of  Philadelphia,  said  that  although  in 
testing  gas  lamps  it  is  the  effort  to  simulate  service  con- 
ditions, an  allowance  of  50  per  cent  depreciation  value 
should  be  made.  A  gas  lamp  which  had  been  in  service  500  ■ 
hours  in  a  kitchen  under  severe  conditions  of  grease  and 
dirt  was  found  to  have  depreciated  29  per  cent,  but  after 
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cleaning  returned  to  within  6  per  cent  of  its  original  value. 
An  indirect  lighting  installation  after  one  year's  service  was 
found  to  have  depreciated  50  per  cent,  but  on  cleaning  was 
almost  entirely  restored.  Mr.  G.  H.  Stickney,  of  Harrison, 
X.  J.,  referred  to  the  disadvantages  which  may  follow  from 
too  keen  a  competitive  attitude  between  manufacturers,  call- 
ing attention  to  the  benefits  of  co-operation.  Many  large 
users,  he  said,  are  now  making  thorough  investigations  of 
illuniinants  under  conditions  which  promise  results  more 
impartial,  of  course,  than  might  be  obtained  by  any  manu- 
facturer, however  careful.  Mr.  R.  F.  Pearse  said  that  the 
problem  of  the  engineer  is  that  of  securing  the  greatest 
economy  of  illumination  in  terms  of  the  energy  expended. 
-Mr.  I.  R.  Cravath,  of  Chicago,  declared  that  under  some 
conditions  the  minimum  values  of  lamp  ratings  must  be 
used,  as  in  the  lighting  of  large  areas  where  in  certain 
parts  of  the  room  the  intensity  must  not  go  below  a  fixed 
quantity.  In  closing  the  discussion  Mr.  Ward  Harrison,  of 
Cleveland,  spoke  of  the  appointment  of  an  editing  com- 
mittee to  revise  such  data  on  illuniinants  for  the  society's 
Transactions.  He  also  referred  to  the  importance  and  ad- 
vantage of  periodical  cleaning  of  lamps  and  reflectors.  A 
short  interval  should  first  be  required  between  cleanings, 
he  said,  to  impress  the  habit  upon  the  man  in  charge,  after 
which  the  latter  maj'  use  his  ow-n  judgment. 

COMMITTEE  ON    PRESIDENT'S   ADDRESS. 

Following  Messrs.  Harrison  and  Magsdick's  paper  on 
cost  data  the  report  of  the  committee  on  the  president's 
address  was  presented  by  Chairman  J.  R.  Cravath,  on  be- 
half of  the  other  members,  Mr.  W.  H.  Gartley  and  Dr.  H. 
E.  Ives.  In  this  report  Dr.  Kennelly's  paper  w-as  referred 
to  as  a  classical  discussion  of  a  subject  of  great  importance 
to  illuminating  engineering  development.  In  illumination 
determinations  the  quantities  and  methods  of  measurement 
are  not  alone  physical,  but  involve  the  physiological  func- 
tion of  the  eye,  and  the  ideal  of  the  experimenter  would 
be  to  express  light  flux  in  a  logical  system  of  absolute  units. 
While  this  is  perhaps  not  immediately  practicable  the  re- 
port observed  that  the  scientific  units  of  one  age  become 
the  practical  units  of  the  next. 

Dr.  E.  P.  Hyde,  of  Cleveland,  said  that  the  appointment 
of  a  committee  on  research  had  long  been  contemplated,  but 
had  never  been  carried  out.  Mr.  P.  S.  Millar,  of  New 
Vork,  advocated  the  immediate  appointment  of  such  a  com- 
mittee, and  suggested  that  resolutions  to  this  efifect  be  com- 
municated to  President  Kennelly. 

EVALUATION   OF  LAMP  LIFE. 

Mr.  p.  S.  Millar  abstracted  the  paper  on  "The  Evaluation 
of  Lamp  Life."  written  by  himself  and  Mr.  L.  J.  Lewinson, 
•t  New  York. 

The  authors  outlined  the  history  of  the  introduction  of 
the  80  per  cent  candle-power  criterion  of  useful  life  of 
incandescent  lamps.  In  this  country  practically  all  speci- 
fications for  plain  and  treated  carbon  lamps  employ  this 
nasis  of  evaluation  of  lamp  life,  and  in  much  of  the  prac- 
tice it  is  gaining  consideration  in  tests  of  tungsten-filament 
amps.  Among  the  disadvantages  of  the  80  per  cent 
riterion  was  mentioned  the  fact  that  photometric  errors 
'f  I  per  cent  or  2  per  cent,  which  are  likely  to  be  en- 
countered in  commercial  work,  may  lead  to  inaccuracies  in 
the  evaluation  of  the  life  of  as  much  as  5  per  cent  or  10 
per  cent.  Moreover,  the  method  assigns  exaggerated  im- 
jiortance  to  elements  believed  to  be  of  lesser  value,  as  a 
result  of  which  other  more  important  elements  fail  to 
receive  due  recognition.  The  authors  claimed  that  the 
burning  hours  corresponding  with  the  given  candle-power 
■lepreciation  do  not  afford  a  measure  of  useful  life.  They 
lonstitute  merely  a  measure  of  the  net  rate  of  candle- 
power  depreciation  throughout  a  given  period.  They  rep- 
resent values  w'hich,  generallv  speaking,  varv  inverselv  as 
^uch  net  rate  of  decline. 

The  author;;   proposed   that   the   lamps  be  evaluated   in 


terms  of  their  candle-hours  per  watt  throughout  the  test 
period  divided  by  the  hours  in  such  period.  According 
to  the  method  proposed,  the  results  are  not  subjected  to 
the  exaggerated  effect  of  difference  in  candle-power  main- 
tenance, as  under  the  old  method.  Test  errors,  particularly 
errors  in  photometric  measurements,  will  affect  final  results 
very  slightly.  Improper  selections  of  test  periods  will 
affect  the  final  evaluation  to  a  lesser  degree  than  similar 
improper  selection  of  candle-power  decline  elements  under 
the  present  method.  Most  important  of  all.  the  adoption 
of  the  proposed  method  will  attribute  more  nearly  correct 
importance  to  the  buniing-out  element,  which  under  the 
old  practice  was  somewhat  obscured  by  the  too  complete 
reliance  upon  the  candle-power  element  of  performance. 
One  prominent  difficulty  in  the  way  of  the  application  of 
the  proposed  method  is  the  necessity  for  selecting  some 
test  period  to  represent  the  useful  duration  of  life.  In 
appraising  the  life  of  a  lamp  at  any  value  short  of  the 
total  burning  hours  risk  of  undervaluing  the  lamp  for  cer- 
tain classes  of  service  is  incurred.  This  is  a  risk  which  for 
general  purposes  it  is  desirable  to  take,  in  order  to  secure 
a  high  standard  of  lamp  performance  which  places  a 
premium  upon  good  candle-power  maintenance  and  high 
efficiency,  and  does  not  hesitate  unduly  in  penalizing  long- 
drawn-out  life  when  such  life  involves  relatively  low 
candle-power  effic-ency. 

Discussion. 
Mr.  E.  I.  Edwards,  of  Cleveland,  Ohio,  said  that  the 
worth  of  a  lamp  to  the  customer  is  not  measured  alone  in 
candle-power-hours.  Considering  the  total  light  produced  in 
one  of  the  instances  cited  by  the  authors  the  difference  on 
the  new  basis,  he  said,  amounts  to  less  than  i  per  cent.  He 
also  made  objection  to  the  expression  "candle-power-hours 
per  watt,"  used  in  the  paper.  Mr.  J.  W.  Howell,  of  Harri- 
son, N.  J.,  said  that  the  determination  by  per  cent  of  candle- 
power  is  natural,  while  that  by  hours  is  arbitrary,  since 
lamps  lose  usefulness  both  by  breaking  and  decline  in 
candle-power.  The  older  method,  he  pointed  out,  tends  to 
exaggerate  the  difference  in  ratings,  and  as  a  result  has 
probably  been  a  stimulus  to  the  improvement  of  the  tungsten 
lamp.  Mr.  Ward  Harrison,  of  Cleveland,  Ohio,  also  pointed 
out  the  difference  in  apparent  value  between  lamps  rated 
by  the  old  method  and  on  the  new  basis.  Taking  one  of 
the  examples  cited  in  the  paper  he  showed  that  the  cost  of 
energy  is  more  important  than  the  lamp  cost  itself.  Dr.  E. 
p.  Hyde,  of  Cleveland,  recommended  that  the  committee  on 
nomenclature  and  standards  consider  the  new  method  of 
rating  described  in  the  paper,  and  if  it  should  think  it 
advisable  recommend  the  use  of  this  basis  for  evaluating 
lamp  life. 

PHOTOMETRY   OF    LARGE    LIGHT   SOURCES. 

The  next  paper,  by  Messrs.  George  H.  Stickney  and 
S.  L.  E.  Rose,  of  Harrison,  N.  }.,  on  "Photometry  of  Large 
Light  Sources,"  was  presented  by  Mr.  Rose. 

The  authors  outlined  some  of  the  particular  features 
involved  in  the  photometry  of  large  and  powerful  light 
sources  and  described  briefly  the  methods  that  are  em- 
ployed by  the  General  Electric  Company.  Use  is  made 
almost  exclusively  of  photometers  that  show  the  space  dis- 
tribution of  the  candle-power  rather  than  those  of  the 
flux  integrating  type.  For  the  past  six  years  the  constant- 
length  and  constant-intensity  photometers  have  been  prac- 
tically abandoned  in  favor  of  the  constant-radius  pho- 
tometer. This  photometer  affords  a  definite  measure  of 
"apparent  candle-power''  at  the  chosen  distance,  and  from 
this  value  the  mean  spherical  candle-power  can  be 
calculated. 

The  real  difficulties  in  the  photometry  of  large  units 
are  those  introduced  by  the  variation  in  color  and  in- 
tensity of  the  light.  It  is  not  uncommon  to  find  reading 
varying  from  20  per  cent  to  300  per  cent  of  the  mean. 
To  minimize  the  errors  attributable  to  variation  in  in- 
tensity either  the  maximum  and  the  minimum  intensities 
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measured  are   averaged   or   a  large  number   of   measured 
intensities  are  averaged. 

The  working  candle-power  standards  are  40-watt  tung- 
sten lamps,  which  are  checked  at  least  once  a  week  against 
substitution  standards  consisting  of  250-watt  tungsten  lamps 
carefully  seasoned  and  checked  against  two  or  more  ref- 
erence standards.  The  reference  standards  are  carbon 
incandescent  lamps  with  parallel-type  filament  furnished  by 
the  electrical  testing  laboratories  and  verified  by  the 
bureau  of  standards. 

Discussion. 

Mr.  Preston  S.  Millar,  of  New  York,  spoke  of  the  diffi- 
culty of  measuring  fluctuating  light  sources,  and  discussed 
matters  of  technique  in  the  use  of  the  photometer.  Dr.  H. 
E.  Ives,  of  Cleveland,  suggested  the  application  of  a  pho- 
tometer using  the  light  of  the  lamp  under  test  itself  for  com- 
parison with  its  distribution  in  various  directions  to  obtain 
the  distribution  curves  of  those  lamps  whose  flux  output 
varies  widely.  The  fluctuation  of  certain  classes  of  arc- 
lamps  is  due  to  variation  of  flux  output  rather  than  of  dis- 
tribution, and  as  such  changes  occur  the  accompanying 
variation  of  the  teinporary  comparison  standard  with  the 
flux  under  test  would  eliminate  the  results  of  these  varia- 
tions. After  such  a  distribution  set  of  tests  had  been  made 
the  whole  set  of  results  could  be  reduced  to  absolute  units 
by  a  single  comparison  against  a  standard  source.  Mr.  W. 
J.  Cady,  of  Newark,  Ohio,  called  attention  to  the  effect  of 
absorption  in  mirrors.  He  also  described  briefly  the  large 
photometer  of  the  Holophane  Company  at  Newark,  which 
takes  up  three  floors.  Mr.  W.  F.  Little,  New  York,  said 
that  he  has  found  quick  snap  readings  superior  to  slow, 
studied  ones.  The  use  of  sectored  disks  he  found  to  give 
trouble  in  photometering  alternating-current  lamp  sources. 
Mr.  F.  H.  Gilpin,  of  Philadelphia,  described  the  use  of  a 
rotating  disk  screen  with  elliptical  openings  at  the  mirror. 
Mr.  R.  B.  Hussey,  of  Lynn,  Mass.,  said  that  in  measuring 
arc  lamps  the  double  mirror  is  often  little  superior  to  a 
single  mirror,  since  it  is  the  total  flux  rather  than  the  dis- 
tribution of  the  lamp  which  varies  from  time  to  time.  In 
a  written  communication  Dr.  A.  S.  McAllister,  of  New 
York,  noted  that  the  term  "candle-power,"  unmodified,  is 
not  trustworthy  when  applied  to  lamps  having  parabolic  or 
focusing  reflectors.  He  also  pointed  out  that  a  constant- 
radius  photometer  gives  an  absolutely  accurate  measure  of 
the  mean  spherical  candle-power. 

PHOTOMETRY  AT  LOW   INTENSITIES. 

At  Wednesday  afternoon's  session  a  paper  on  "Photom- 
etry at  Very  Low  Intensities,"  prepared  by  Dr.  Louis  Bell, 
of  Boston,  was  read  by  Dr.  H.  E.  Ives,  of  Cleveland. 

.After  calling  attention  to  the  difficulties  encountered 
when  attempting  photometry  with  illuminations  of  less 
than  I  meter-candle,  the  author  reported  the  results  of 
tests  showing  that  the  difficulties  can  largely  be  over- 
come by  "dark-adaptation,"  since  a  very  little  dazzling 
from  stray  light  will  spoil  one's  shade-perception,  for  joint 
differences  in  intensity-prolonged  adaptation  put  the  eye 
into  a  condition  in  which  it  can  discriminate  joint  illumi- 
nation in  a  way  that  is  altogether  surprising  to  those  who 
have  customarily  worked  with  fields  of  ordinary  intensitv. 
The  sensibility  in  dark  adaptation  increases  slowly  with 
increasing  rapidity  for  the  first  ten  minutes,  increases  at 
a  prodigious  rate  for  the  next  forty  minutes,  and  then 
slowly  reaches  a  constant  value  perhaps  8000  times  the 
initial  in  about  one  hour. 

With  an  imperfectly  adapted  eye  exposed  to  casual 
hght  both  shade  perception  and  acuity  are  uncertain  at 
illumination  below  i  meter-candle,  the  fact  being  that 
with  illuminations  near  and  below  0.2  meter-candle  the 
ability  to  discriminate  between  photometer  fields  is  prac- 
tically a  junction  of  adaptation  and  has  no  significant 
mean   value.     However,   with   reasonably  good   dark-adap- 


tation liglit-intensity  discrimination  is  reliable  down  to  the 
very  lowest  illumination.  Under  dark-adaptation  acuity 
shows  indications  of  great  increase  and  there  are  found 
at  least  signs  of  returning  color  vision. 

DiscHSsio)!. 

In  opening' the  discussion  Dr.  P.  W.  Cobb,  of  Cleveland, 
called  attention  to  the  wide  ranges  of  illumination  through 
which  the  eye  is  capable  of  seeing  and  the  variation  of 
functions  which  control  vision  at  various  intensities. 
Although  the  idea  is  generally  held  that  the  rods  and  cones 
functionate  separately,  the  cones  giving  the  color  sense  at 
high  intensities,  while  the  rods  give  merely  the  white-light 
sense  at  low  intensities,  such  a  hypothesis  is  in  part  dis- 
credited by  the  fact  that  at  very  low  intensities  color  vision 
is  now  found  to  return,  although  it  had  been  supposed  that 
the  color  sense  was  alone  resident  in  the  cones,  which  have 
very  slight  adaptation  over  a  range  of  illumination.  Prof. 
S.  W.  Ashe,  of  Harrison,  N.  J.,  said  that  all  three  of  the 
elements  of  adaptation,  glare  and  fatigue  are  involved  in 
low-intensity  measurements,  and  that  fatigue  must  be  prop- 
erly recognized  and  accounted  for  if  trustworthy  results 
are  to  be  obtained.  Dr.  H.  E.  Ives,  of  Cleveland,  reported 
that  during  work  in  photometering  various  colored  lights, 
using  the  sectional  disk  run  at  a  speed  where  the  flicker 
disappears,  the  values  obtained  for  Fechner's  law  show  a 
straight  line  down  to  a  point  where  the  function  suddenly 
changes  direction,  thereby  indicating  that  there  cone  vision 
has  ceased  and  rod  vision  remains.  While  a  red-light 
source  gives  a  straight  line  a  blue  source  cannot  be  meas- 
ured at  very  low  intensities. 

EFFECTIVENESS  OF  LIGHTING. 

Mr.  J.  R.  Cravath,  of  Chicago,  followed  with  liis  paper 
on  "The  Effectiveness  of  Light  as  Influenced  by  Systems 
and  Surroundings." 

In  the  paper  were  recorded  the  results  of  tests  relating 
to  the  comparative  effectiveness  of  direct  and  indirect 
lighting  systems  as  at  present  commonly  installed,  in  order 
to  ascertain  whether  indirect  installations  should  be  de- 
signed for  a  higher  or  lower  foot-candle  intensity  than 
direct   installations. 

The  tests  were  conducted  in  a  room  18  ft.  8  in.  wide  by 
21  ft.  long,  tlie  ceiling  height  being  10  ft.  All  daylight  was 
excluded.  The  ceiling  and  walls  were  of  ordinary  smooth 
plaster,  very  light  cream  in  color,  and  the  floor  was  a 
reddish  brown.  In  certain  of  the  tests  black  curtains  were 
so  hung  as  to  have  the  surroundings  of  the  persons  making 
observations  entirely  dark,  except  the  small  area  of  desk, 
])aper  and  photometer  plate.  There  were  five  outlets,  one 
being  located  in  the  center  of  the  ceiling,  and  the  other 
four  in  approximate  centers  of  the  four  quarters  of  the 
room.  Both  the  flux  of  light  and  the  position  of  the  light- 
ing units  were  varied  until  persons  seated  at  the  desk  ex- 
pressed satisfaction  with  the  amount  of  illumination  pro- 
vided for  reading  purposes. 

The  paper  contained  records  of  tests  made  with  twelve 
different  subjects,  ten  readings  being  made  with  each 
subject  in  each  test.  The  tests  showed  that  within  the 
range  of  commercial  practice  there  is  nothing  in  the 
theory  that  the  eye  requires  less  illumination  on  the  work 
amid  dark  surroundings,  or  with  dark  walls,  than  amii 
light  surroundings  with  good  diffusion  of  light.  In  fact 
the  reverse  is  true.  The  author  expressed  the  belief  thai 
the  explanation  is  to  be  found  mainly  in  the  matter  o 
glare  on  the  paper  of  the  reading  page.  It  was  found  tha 
most  of  the  subjects  desired  more  light  on  the  paper  whei 
the  desk  was  in  the  center  of  the  room,  under  the  prin 
cipal  source  of  light,  than  when  the  desk  was  at  one  sid' 
of  the  room.  This  applies  to  both  the  direct  and  indirec 
systems  of  lighting. 

The  author  concluded   from  the  tests  made  that  unrie 
ordinarv    workinar    conditions    the    diffused    character    f 
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the  light  falling  on  the  work  has  more  influence  on  the  com- 
fort of  seeing  and  the  amount  of  required  illumination  than 
has  the  brightness  of  the  surroundings.  The  greater  the 
percentage  of  diffused  or  indirect  light  and  the  less  tlie  per- 
centage of  direct  light  from  small  sources  tiie  more  satis- 
factory is  the  system  likely  to  be  for  work  under  varying 
practical  conditions.  Extra  brightness  of  surroundings 
with  a  diffusing  lighting  system  may  be  produced  experi- 
mentally which  will  necessitate  higher  illumination  on  the 
work,  but  for  economical  reasons  such  extreme  conditions 
are  not  likely  to  become  common,  because  they  would  be 
costly  and  troublesome  to  produce  commercially.  On  ac- 
count of  the  impossibility  of  properly  diffusing  the  light 
to  secure  comfortable  illumination  on  the  work  with  dark 
surroundings  under  ordinary  conditions  of  use,  the  glare 
from  the  work  practically  more  than  counteracts  any  gain 
in   visual   acuity   in   having   the   surroundings   dark. 

Discussion. 

Mr.  A.  J.  Sweet,  of  Newark,  Ohio,  commented  on  the 
growing  attention  now  being  given  to  the  efficiency  of  light 
utilization  at  the  eye  and  the  significance  to  commercial 
development  of  the  movement  represented  by  Mr.  Cravath's 
paper.  '  While  he  admitted  that  Mr.  Cravath's  results  are 
remarkably  consistent,  he  observed  that  they  are  yet  not 
really  quantitative,  but  only  "indicative"  of  the  conclusions 
which  the  author  had  seen  fit  to  draw.  With  a  large  num- 
ber of  unknown  variables,  said  Mr.  Sweet,  a  great  number 
of  tests  would  be  required  to  fix  any  conclusion.  Taking 
up  the  tables  of  Mr.  Cravath's  paper,  the  speaker  analyzed 
them  with  the  view  of  showing  that  in  each  case  it  was 
rather  the  instances  of  unidirectional  lighting  than  indirect 
lighting  which  had  required  the  higher  intensities.  The 
•charge  of  glare  effect,  he  therefore  concluded,  is  not  proved 
in  the  data  submitted.  Prof.  S.  W.  Ashe,  of  Harrison, 
.V.  J.,  said  that  although  a  variety  of  test  methods  might 
be  used  in  such  determinations  as  the  paper  described,  Mr. 
Cravath's  explanation  of  his  own  method  was  very  clear 
and  his  results  should  be  easily  duplicated  if  necessary. 
Acuity  of  vision,  he  pointed  out,  is  affected  by  a  great 
variety  of  conditions.  Mr.  A.  J.  Marshall,  of  New  York, 
inquired  the  times  of  sittings  and  tlie  times  of  day  when 
the  tests  were  made.  In  indirect-lighted  rooms,  he  said,  he 
had  noted  marked  evidences  of  fatigue  on  the  part  of  sub- 
jects. He  indicated  a  line  of  fatigue  tests  which  he  pro- 
poses making  on  school  children  at  the  beginning  and  middle 
of  both  morning  and  afternoon  school  sessions,  carrying 
out  the  tests  for  direct,  indirect  and  semi-indirect  lighting. 
Mr.  Albert  Scheible,  of  Chicago,  who  was  one  of  the  sub- 
jects of  Mr.  Cravath's  tests,  test'fied  to  his  own  difficulty 
in  judging  accurately  the  points  he  considered  "comfort- 
able" and  "ample"  illumination.  The  tests,  he  said,  were 
made  at  a  time  of  day  when  his  own  eyes  were  fatigued. 
.•\  foreign  experimenter  whom  he  next  quoted  has  found, 
said  Mr.  Scheible,  that  to  avoid  fatigue  an  intensity  about 
twenty-five  times  the  minimum  possible  visible  value  is  re- 
quired. Mr.  F.  J.  Pearson,  of  Chicago,  another  of  Mr. 
t  ravath's  subjects,  declared  that  in  his  opinion  too  much 
latitude  was  left  to  the  subject,  and  that  unless  the  average 
subject  had  been  a  professional  proofreader  or  other  worker 
accustomed  to  continuous  use  of  his  e\'es  he  could  hardly 
be  expected  to  estimate  within  a  few  minutes  the  values  of 
intensity  which  he  would  consider  comfortable  for  several 
hours'  reading.  Mr.  Norman  Macbeth,  of  New  York,  asked 
whether  the  results  of  a  given  subject  were  fairly  uniform 
throughout  the  series  or  whether  the  values  ranged  over 
wide  m'nimums  and  maximums.  Mr.  E.  L.  Elliott,  of  New 
York,  remarked  that  with  the  wealth  of  physical  data  avail- 
able to  the  illuminating  engineer  the  important  field  of  phys- 
iological subjects  touched  on  by  Mr.  Cravath's  paper  is 
almost  barren.  He  also  cited  an  instance  where  a  large  in- 
stitution had  tested  several  systems  of  lighting  in  a  room 
where  200  office  workers  were  employed,     .^fter  two  weeks' 


experience  with  each  of  the  several  systems  the  vote  was 
unanimous  for  the  indirect-lighting  method.  While  a  bare 
lamp  in  the  line  of  vision  will  for  a  brief  time  actually  im- 
prove the  vision  of  objects  beyond,  said  Mr.  Elliott,  the 
painful  and  injurious  eeffct  of  glare  soon  makes  further 
vision  impossible.  Mr.  F.  L.  Godinez,  of  New  York,  in  a 
communication  read  by  Mr.  Lewinson  referred  to  the  effect 
of  age  on  vision  and  the  psychological  importance  of  the 
character  of  illumination  selected.  Under  these  require- 
ments he  insisted  that  indirect  illumination  is  not  adapted 
for  the  home  or  for  other  places  of  social  intercourse  where 
soft  shadows  are  required.  In  referring  to  the  institution 
tests  reported  by  Mr.  Elliott,  Mr.  A.  M.  Klingman,  of  Chi- 
cago, said  that  the  intensities  used  with  the  various  systems 
were  not  the  same. 

On  Thursday  morning  the  discussion  of  Mr.  Cravath's 
paper  was  resumed,  Mr.  L.  B.  Marks,  of  Chicago,  opening 
the  discussion.  While  the  data  submitted.in  the  paper  are  of 
much  value,  he  said,  they  are  not  conclusive.  Differences  in 
color  of  the  lamps  as  they  were  brought  up  through  a  range 
of  intensities  by  rheostats  might  have  an  influence  on  the 
results  obtained.  He  also  made  the  criticism  that  the  com- 
parison of  the  indirect  lighting  should  have  been  made  with 
a  more  carefully  prepared  direct-lighting  system.  A  test 
later  made  by  him  in  the  same  room  where  Mr.  Cravath's 
experiments  were  made,  he  said,  actually  showed  very  little 
difference  between  direct  and  indirect  lighting  when  the 
bare  direct  filaments  were  shaded  by  even  such  a  simple 
diffusing  medium  as  a  handkerchief.  Mr.  P.  S.  Millar,  of 
New  York,  said  that  readings  should  also  have  been  taken 
of  the  brightness  of  surroundings  and  that  the  investigation 
should  have  divided  the  problems  between  those  of  diffusion 
alone  and  those  comparing  d'rect  and  indirect  lighting,  in 
which  case  even  more  important  lessons  might  have  been 
learned.  A  written  communication  from  Mr.  Bassett  Jones, 
of  New  York,  read  by  Assistant  Secretary  Langen,  de- 
clared that  Mr.  Cravath's  paper  was  simply  a  research  into 
the  effect  of  glare,  and  that  the  direct  system  of  lighting 
used  in  the  tests  should  have  been  arranged  with  care  and 
judgment  equal  to  those  employed  in  setting  up  the  indirect 
lighting.  For  many  kinds  of  illumination,  the  writer  con- 
cluded, a  combination  of  direct  and  indirect  lighting  will 
be  found  most  satisfactory.  Mr.  T.  D.  Israel,  of  Phila- 
delphia, congratulated  Mr.  Cravath  on  the  new  line  of  in- 
vestigation opened  up  by  his  paper.  In  reply  to  those  who 
took  part  in  the  discussion  Mr.  Cravath  called  attention  to 
the  fact  that  conditions  of  diffusion  are  always  very  closely 
associated  with  surroundings  and  that  it  is  almost  impos- 
sible to  divorce  poor  diffusion  from  dark  surroundings.  To 
make  such  a  distinction,  while  perhaps  of  academic  interest 
he  admitted,  would  not  be  of  practical  or  commercial  use. 
Mr.  Cravath  said  that  he  had  watched  for  the  fatigue  re- 
ferred to  by  previous  speakers,  but  had  reached  no  con- 
clusions regarding  its  existence.  The  autlior  also  remarked 
in  response  to  Mr.  Marks'  reference  to  his  own  supple- 
mentary test  with  handkerchief-covered  direct  lamps  that 
the  loss  in  thus  screening  the  lamps  had  brought  their 
efficiency  even  below  that  of  the  indirect-lighting  system. 
In  conclusion  he  urged  more  attention  to  glare  from  work 
caused  by  unidirectional  light  and  to  securing  diffusion. 
This  he  said  was  the  main  lesson  from  his  tests. 

nAYLIGHT   ILLUMINATION. 

Following  the  discussion  on  Mr.  Cravath's  paper  Dr. 
Ives  presented  the  paper  written  by  himself  and  Mr.  M. 
Luckiesh,  of  Cleveland,  on  "Distribution  of  Luminosity  in 
Nature." 

The  authors  employed  a  photographic  method  of  photom- 
etry for  measuring  the  distribution  of  relative  brightness 
in  the  vertical  plane  exposed  to  view  in  certain  scenes  in 
nature.  Use  was  made  of  an  absorbing  screen  to  render 
the  photographic  action  of  different  colors  proportional  to 
visual    brightness.      The    photographs    made    through    this 
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screen  were  measured  for  density  at  each  point,  and  the 
distribution  of  brightness  in  the  field  of  view  was  thereby 
determined. 

Reports  were  given  in  the  paper  of  observations  made 
of  two  pleasant  landscapes,  two  views  of  the  same  open 
landscapes  under  different  conditions,  a  shady  place  in  the 
park,  a  city  street  and  two  street  views  of  remarkably 
unpleasant  but  yet  instructive  character.  The  result 
seemed  to  indicate  that  the  normal  eye  ca:i  tolerate  a 
higher  brightness  in  flux  of  light  above  the  horizontal  than 
below.  The  eye  recognizes  as  unpleasant  the  presence 
of  large  areas  of  nearly  uniform  high  brightness.  It  ca  1 
tolerate  such  a  condition  in  the  case  of  the  sky,  but  it 
cannot  tolerate  a  uniform  high  brightness  in  the  fore- 
ground. The  difference  between  pleasant  and  unpleasant 
conditions  seems  to  lie  chiefly  in  the  presence  or  absence 
of  variety. 

The  authors  made  lumeter  measurements  in  order  to 
obtain  some  idea  of  the  absolute  values  of  the  surface 
brightness.  Blue  sky  was  found  to  measure  2.2  cp  per 
.square  inch.  A  cumulus  cloud  i;i  the  same  sky  measured 
10.4  cp  per  square  inch.  On  an  overcast,  rainy  day  the 
sky  had  a  brightness  of  3.3  cp  per  square  inch.  On  a 
darker  overcast  day  the  brightness  fell  to  i  cp  per  square 
inch.  A  cement  pavement  in  the  sunlight  had  an  intrinsic 
brightness  of  6  cp  per  square  inch.  The  ratio  between  the 
brightest  and  darkest  point  of  the  average  vertical  dis- 
tribution in  the  most  varied  landscape  observed  was  about 
20  to  I.  The  brightest  object  photometered  was  a  white 
cloud,  which  had  about  half  the  i  nrin.sic  brightness  of  a 
Welsbach  gas  mantle. 

Disctission. 
Air.  G.  H.  Stickney,  of  Harrison,  X.  J.,  said  that  he  had 
long  owned  to  an  instinctive  appreciation  of  the  principles 
contained  in  the  paper  by  Dr.  Ives  and  Mr.  Luckiesh.  Mr. 
Xorman  Macbeth,  of  New  York,  also  complimented  the 
authors  and  said  that  the  paper  brings  out  much  valuable 
and  desired  information  of  use  to  engineers  engaged  in 
illumination  work.  Mr.  A.  J.  Marshall,  of  New  York,  spoke 
of  the  need  of  architects'  co-operation  and  conceptions  in 
the  design  and  arrangement  of  illumination  to  simulate 
most  closely  nature's  requirements  and  standards  of  dis- 
tribution. 

.\N    APPLIC,'\TI0N    OF  THE  L.\W   OF  CONSERVATION. 

Dr.  A.  S.  McAllister,  of  New  York,  presented  a  paper  on 
"The  Law  of  Conservation  as  Applied  to  Illutnination  Cal- 
culations." 

The  author  showed  that  the  "inverse-square  law,"  as 
applied  to  light  sources  of  all  types,  and  the  "cosine  law," 
as  applied  to  surface  sources  and  the  illumination  on  planes, 
give  results  in  strict  conformity  to  the  law  of  conserva- 
tion in  that  the  flux  produced  by  any  lighting  source  is 
neither  increased  nor  decreased  until  utilized  for  illumi- 
nation, when  it  is  transformed  according  to  the  well- 
established  laws  of  nature.  Accordingly  there  is  available 
an  absolutely  accurate  method  of  determining  the  total 
flux  which -the  lighting  source  must  produce,  which  con- 
sists in  multiplying  the  incident  flux  density  over  each 
surface  by  the  absorption  coefliicient  and  in  this  manner 
making  a  summation  over  all  of  the  areas  illuminated  by 
the  source. 

The  paper  contains  detailed  proofs  of  the  equilux-sphere 
method  of  determining  the  illumination  obtained  from 
plane  circular  sources  as  outlined  in  our  issue  for  Dec.  8, 
1910,  and  of  the  absorption-of-light  method  of  calculating 
the  flux  outlined  in  our  issues  dated  Nov.  21,  190'^,  and 
May  26,  19 10. 

Discussion. 

Prof.  W.  E.  Barrows,  Jr.,  of  Armour  Institute  of  Tech- 
nology, Chicago,  observed  that  the  interesting  relations 
hrnno-ht  nut  hv  Dr.  McAllister's  paper  have  heretofore  gone 


unnoticed,  and  he  congratulated  the  author  on  the  simple 
terms  of  the  demonstration.  He  also  declared  his  approval 
of  the  author's  expression  of  flu.x  in  lumens,  which  avoids 
the  indcfiniteness  of  other  units.  Dr.  M.  G.  Lloyd,  of  Chi- 
cago, said  that  the  paper  gives  an  excellent  short-cut 
method,  but  on  account  of  the  absorption  which  is  met  with 
in  ordinary  air  Dr.  Lloyd  objected  to  "the  law  of  con- 
servation" being  stated  as  a  fundamental  law  of  nature. 
In  reply  Dr.  McAllister  stated  that  the  method  described  is 
equally  applicable  under  all  conditions  of  absorption, 
although  the  greatest  simplicity  is  found  by  neglecting 
atmospheric  absorption,  which  is  of  no  importance  in  illu- 
mination problems. 

RESU.ME    OF    LEGISLATIVE    EN ACT.MENTS. 

'i'he  next  paper  was  by  Mr.  E.  L.  Elliott,  of  Xew  York, 
and  was  a  "Resume  of  Legislative  Enactments  on  Illumina- 
tion." 

.\fter  discussing  the  justification  for  legislative  regu- 
lation of  illumination,  and  calling  attention  to  the  work 
of  the  American  Association  for  Labor  Legislation  and 
the  American  Association  for  Conservation  of  Vision,  the 
author  stated  that  the  various  scientific  societies,  particu- 
larly the  Illuminating  Engineering  Society  and  the  Ophthal- 
mological  Society,  are  natural  tributaries  to  these  two  or- 
ganized forces.  He  claimed  that  professional  and  scientific 
societies  may  properly  be  looked  to  as  sources  of  scien- 
tific knowledge  and  reliable  data,  but  publicity  and  legis- 
lation must  be  left  to  the  social  or  humanitarian  society. 
In  order  to  render  legislation  on  the  subject  of  illumination 
effective,  there  should  be  developed  a  practical  illuminoni- 
eter  which  possesses  the  following  qualities:  .Absolute 
portability,  satisfactory  accuracy  in  the  hands  of  non- 
technical and  inexperienced  users  and  moderate  cost.  With 
such  an  instrument  available  the  conditions  of  illumination 
can  be  accurately  specified  in  the  labor  or  factory  laws. 
The  paper  contained  a  resume  of  the  legislation  both  in 
this  country  and   in  Europe. 

Discussion. 

Mr.  E.  F.  Crittenden,  of  Washington,  said  that  it  is  im- 
portant to  have  legislators  know  and  realize  that  illunnna- 
tion  can  be  measured  with  fair  accuracy,  but  he  added  that 
few,  even  experienced,  observers  can  rely  upon  results 
within  5  per  cent  using  any  type  of  portable  illuminometer 
as  suggested  by  Mr.  Elliott.  Better,  he  said,  should  ex- 
perienced inspectors  be  selected  for  the  work,  since  such 
men  would  know  how  to  interpret  the  results  obtained  and 
to  apply  these  results  practically.  To  get  manufacturers  to 
provide  adequate  lighting  he  recommended  that  they  be 
shown  that  good  lighting  actually  pays  in  increased  pro- 
duction of  work,  instead  of  simply  resting  the  case  on  the 
argument  of  saving  the  eyesight  of  employees.  Mr.  A.  J. 
Marshall  said  that  his  conception  of  the  portable  instru- 
ment proposed  by  Mr.  Elliott  was  one  which  should  only 
supplement  the  inspector's  own  eye  in  making  his  rounds 
of  factory  interiors.  In  case  the  illumination  should  then 
fall  below  what  the  inspector  considered  necessary  an  ex- 
perienced observer  might  follow  with  a  precision  instru- 
ment. Mr.  G.  H.  Stickney,  of  Harrison,  N.  J.,  cited  ex- 
amples to  show  that  much  of  our  factory  legislation,  espe- 
cially when  directed  at  lighting,  misses  its  real  purpose,  and 
that  wise  and  definite  laws  are  needed.  Mr.  J.  R.  Cravath, 
of  Chicago,  observed  that  while  so  many  subjects  in  the 
field  of  illuminating  engineering  are  yet  indefinite  it  would 
after  all  be  difficult  for  even  experts  to  formulate  laws. 
Dr.  W^inthrop  Talbot,  of  Cleveland,  Ohio,  said  he  had  just 
returned  from  the  conservation  congress  at  Kansas  City, 
Mo.,  where  a  great  movement  has  just  been  launched  to 
conserve  human  efficiency.  Legislation,  he  said,  must  not 
precede  education  too  far.  Dr.  M.  G.  Lloyd,  of  Chicago, 
urged  that  the  society  take  steps  to  abolish  glaring  auto- 
mobile   lamps.      Mr.    T^lliott.    the    author    of   the    paper,    in 
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■losing  said  that  while  many  illuminating  subjects  are  still 
ndefinite.  his  own  idea  in  preparing  a  set  of  laws  would 
)c  to  shut  off  the  manifest  abuses,  some  points  of  which 
ire  certain.  He  also  referred  to  the  industrial  accidents 
vhich  are  caused  by  poor  illumination,  as  shown  by  the 
rreater  number  of  such  accidents  during  the  darker  months 
if  the  year. 

ENGINEERING  ANO  S.\1.ESM.\NSI1  Il>. 

rhe  last  paper  of  the  convention,  entitled  "Illumination 
•r  Equipment,"  and  written  by  Frank  B.  Kae,  Jr.,  of  New 
■  ork,  was  presented  by  Mr.  A.  J.  Marshall,  of  New  York. 
The   author   claimed    that    there    are    to-day    little    more 
iractical,    usable    data    of    actual    scientific    value    on    the 
Subject  of  illuminating  engineering  than  there  were  three 
■ears  ago.    This  condition  he  attributes  to  the  fact  .that  the 
true  engineers  are  too  much  interested  in  engineering  for 
':s  own  sake,  rather  than  for  the  sake  of  the  public.    Real- 
zing  their   superiority   in   this   single   subject,   their   effort 
':s  to  rise  further  from  the  mass  of  humanity,  rather  than 
I    II  assist  humanity  to  reach  their  level.     There  is  need  for 
;, creased  activity  upon  the  part  of  the   Illuminating  En- 
ring  Society   in    the   compilation   of   data   wdiich   will 
1   use   to   the   practical   man    called   upon   to    specify 
mating  equipment.     The   intent  of  the  modern   sales- 
iif  energy  and  equipment   is  to  work  along  scientific 
.  and  to  emplov  such  engineering  data   and  principles 
can  grasp.    He  may  pervert  these  data  to  selfish  ends, 
I  the  data   formulated  are   fundamental   and   practical 
will  stand  upon  their  own  merits. 

Discussion. 

A.  I.  Marshall  said  that  he  disagreed  with  the  author 
>  declaration  that  engineers  are  often  over-interested 
uineering  for  its  own  sake.  The  purpose  of  the  Illu- 
ing  Engineering  Society,  he  pointed  out,  is  to  proceed 

the  complex  to  the  simple,  making  the  subjects  and 
rms  of  illumination  comprehensible  to  anyone  in- 
■id.  Mr.  Norman  Macbeth,  of  New  York,  said  that 
times  those  best  equipped  to  collect   information   will 

and  ask  others  to  collect  and  digest  it  for  easy  use. 
!..  C.  Crittenden,  of  \\'asIiington.  D.  C.  cited  an  in- 
'•  where  a  certain  man.  an  illuminating  engineer  by 
liad  showed  a  deplorable  lack  of  information  regard- 
'le  effect  of  reflectors  in  increasing  the  apparent  candle- 
r  of  a  light  source.  Mr.  E.  L.  Elliott  said  that  the 
im  of   where  to   use   science   in   advertising   is   often 

an  art.  and  that  where  scientific  facts  fail  to  sub- 
late  the  claim   which   the   advertiser   desires   to   make 

other  form  of  argument  must  be  resorted  to. 

RESOLUTIONS. 

i<:rc  the  close  of  the  convention  Mr.  A.  J.  Marshall 
'  nted  resolutions  of  regret  and  respect  regarding  the 
t  death  of  Mr.  L.  R.  Hopton,  of  New  York.  On 
■n  of  Mr.  G.  H.  Stickney,  of  Harrison,  N.  J.,  the  thanks 
I  society  were  voted  to  the  Chicago  Section  and  to  the 

committees  and  commercial  organizations  that  con- 
ie<l  to  the  success  of  the  191 1  meeting.     Final  adjourn- 

of  the  Chicago  convention  was  then  taken. 

SOCIAL   FEATURES   AND   EXCURSIONS. 

Mondav.  evening,  Sept.  25,  there  was  a  reception  and 
'■  at  the  Congress  Hotel  for  members  and  guests  and 
'■■  ladies  of  the  convention.  On  Tuesday  afternoon  a 
•  mber  of  the  visitors  made  inspection  trips  to  various 
lices  of  interest.  These  included  the  Fisk  and  Quarry 
-reet   generating   stations   of   the    Commonwealth    Edison 

'^  |:>mpany;  People's  Gas  Building  on  Michigan  Avenue,  with 
'high-pressure  gas'"arcs"  and  semi-indirect  lighting  fix- 

'     "fes:  Sears,  Roebuck  &  Company's  lighting  plant ;  demon- 

^      iation  room  of  the  National  X-Ray  Reflector  Company. 

^  Irarics  and  shops  of  the  .Armour  Institute  of  Technology  : 
<^ctric  shop  of  the  Commonwealth  Edison  Company:  fix- 
'•e  showrooms  of  the  T.  W".  Wilmarth  Company:  lighting 


features  of  the  Chicago  &  Northwestern  Railway  passenger 
terminal,  and  the  International  Municipal  Congress  at  the 
Coliseum.  There  were  also  automobile  trips  for  the  ladies 
on  Monday  afternoon  and  Tuesday  afternoon  (with 
luncheon  at  the  South  Shore  Country  Club  on  the  latter 
day)  and  a  theater  party  on  Wednesday  afternoon. 

The  banquet  held  on  Wednesday  evening  in  the  I'loren- 
tinc  room  of  the  Congress  Hotel  was  of  a  rather  informal 
character,  and  for  that  reason  was  the  more  enjoyable 
During  the  earlier  part  of  the  evening  excellent  vocal  and 
instrumental  nnisic  was  provided,  and  a  professional  enter- 
tainer interspersed  songs  in  which  all  joined  i'l  the  chorus. 
Later  in  the  evening,  under  the  leadership  of  .Mr.  Louis  B. 
Marks,  of  New  York,  as  toastmaster,  a  few  were  called 
upon  for  informal  toasts.  Among  those  responding  were 
Past-presidents  W.  H.  Gartley  and  E.  P.  Hyde ;  General 
Secretary  Preston  S.  Millar;  General  George  Harries,  of 
Washington,  D.  C,  president  of  the  Association  of  Edison 
Illuminating  Companies,  who  was  toastmaster  at  last  year's 
banquet;  Mr.  Homer  E.  Niesz,  vice-chairman  of  the  general 
convention  committee,  upon  whom  much  of  the  responsi- 
bility of  the  convention  arrangements  fell,  and  Mr.  Joseph 
D.  Israel,  of  Philadelphia,  who  spoke  on  behalf  of  the  out- 
of-town  visitors  to  the  convention. 

The  general  convention  committee  consisted  of  Mr.  John 
V.  Gilchrist,  chairman;  Mr.  Homer  E.  Niesz,  vice-chair- 
man, and  Messrs.  J.  C.  D.  Clark,  George  C.  Keech.  F.  A. 
Vaughn,  W.  E.  Barrows,  Jr.,  C.  A.  Howe,  J.  R.  Cravath. 
F.  J.  Pearson,  A.  T.  Hunt,  W^.  C.  Bauer  and  A.  L.  Eustice. 
Mr.  George  B.  Foster  acted  with  the  committee,  and  Mr. 
Albert  Scheible  as  convention  arrangements  secretary  was 
particularly  active  in  looking  out  for  all  details  of  the  con- 
vention. 


Convention  of  Georgia  N.  E.  L.  A.    Section. 


The  first  annual  convention  of  the  Georgia  Section  of  the 
National  Electric  Light  Association  was  held  at  Columbus 
on  Sept.  26  and  2y,  the  convention  being  called  to  order  in 
the  Masonic  Temple  by  President  John  S.  Bleecker,  man- 
ager of  the  Columbus  Electric  Company.  The  address  of 
welcome  to  the  city  w'as  delivered  by  Mayor  Rhodes  Brown. 

In  his  presidential  address,  Mr.  Bleecker  stated  that  at 
the  time  of  the  organization  of  the  George  Section  there 
were  twenty-one  members  of  the  National  Electric  Light 
Association  in  the  State.  Less  than  six  months  later,  on 
April  6,  191 1,  there  had  been  an  increase  of  100  per  cent 
in  membership,  and  at  the  present  time  the  total  member- 
ship is  seventy-three,  there  having  been  a  gain  of  239  per 
cent  in  less  than  twelve  months.  The  report  of  the  com- 
mittee on  membership  and  finance,  which  was  presented 
by  the  chairman,  Mr.  William  R.  Collier,  showed  that  on 
Sept.  26  there  were  14  Class  A  members,  38  Class  B  mem- 
bers, no  Class  C  members,  I  Class  D  member  and  21  Class 
E  members,  the  total  being  73.  The  chairman  expressed 
the  opinion  that  the  large  increase  in  membership  during 
the  past  year  could  be  equaled  in  the  coming  year. 

CENTRAL  STATION   AND   INSURANCE. 

A  paper  entitled  "Advantages  of  Co-operative  Effort  by 
Central  Stations  with  Insurance  Inspectors,"  by  Mr.  A.  M. 
Schoen,  chief  engineer  of  the  Southeastern  Underwriters" 
Association,  was  read  by  Mr.  F.  G.  Tupper,  on  account  of 
the  absence  of  the  author.  The  author  stated  that,  although 
approaching  the  subject  from  different  directions  and  en- 
gaging in  businesses  essentially  different  in  their  natures,  the 
electric  company  and  the  insurance  company  have  a  com- 
mon interest  in  tl  c  reduction  of  risks,  it  being  to  the  in- 
terest of  both,  as  well  as  that  of  the  inspector  and  the  policy 
holder  himself,  to  protect  the  latter  against  damage  by  elec- 
tricity either  to  life  or  to  property.  The  electrical  in- 
spectors for  the  insurance  company  devote  their  entire  time 
to  the  prevention  of  electrical  fires,  and  therefore  become 
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specialists  in  this  particular  line.  They  learn  of  fires  that 
never  come  to  the  attention  of  the  central-station  manager, 
and  they  have  at  their  fingers'  ends  the  details  of  such  oc- 
currences in  100  cities,  whereas  the  experience  of  the  cen- 
tral-station manager  has  been  limited  to  a  very  few.  Under 
these  circumstances,  it  would  seem  that  the  inspector  and 
the  central-station  manager  should  co-operate  completely  in 
methods  tending  to  reduce  the  risks.  Unfortunately,  insur- 
ance companies  are  unable  to  maintain  a  corps  of  inspectors 
large  enough  to  keep  men  constantly  in  individual  places. 
The  result  is  that  most  of  the  municipal  inspectors  are  too 
busy  with  politics  to  care  much  about  how  the  work  under 
their  supervision  is  done.  Some  of  the  inspectors  are  doing 
good,  conscientious  work,  but  a  large  part  of  the  offices  are 
absolutely  farcical,  and  seem  to  be  maintained  only  for  po- 
litical purposes.  Mr.  Schoen  stated  that  he  was  not  in  sym- 
pathy with  certain  rules  of  the  National  Electrical  Code, 
but  since  the  majority  of  the  people  expressing  views  on 
the  subject  were  opposed  to  his  views,  he  now  subscribes  to 
and  endeavors  to  enforce  these  rules.  He  stated  that  so 
long  as  each  individual  insists  upon  conforming  only  to 
what  fully  coincides  with  his  ideas  as  to  correct  practices, 
chaos  will  prevail  and  uniformity  in  any  direction  will  be 
impossible.  Individuality  is  a  most  excellent  trait,  but 
when  it  develops  into  stubbornness,  born  of  conceit,  it  ceases 
to  be  admirable.  Each  of  the  interested  national  bodies  has 
a  representative  on  the  committee  intrusted  with  the  work 
of  revising  the  code,  and  differences  of  opinion  as  to  the 
propriety  of  any  rule  contained  therein  should  not  form 
legitimate  reason  for  any  unpleasantness  between  the  sta- 
tion official  and  the  inspector. 

In  discussing  Mr.  Schoen's  paper  Mr.  L.  S.  Montgomery, 
of  the  National  Metal  Molding  Company,  called  attention 
to  the  fact  that  the  new  electrical  inspection  rules  passed  by 
the  Des  Moines  City  Council  on  Sept.  13  require  that  per- 
mits to  do  electrical  work  shall  be  granted  only  to  registered 
contractors  who  have  filed  a  bond  of  $1,000.  The  newly 
appointed  inspector,  Mr.  J.  B.  Dempster,  is  officially  a  mem- 
ber of  the  fire  department,  and  is  given  authority  to  enter 
all  premises  where  electric  wiring  is  installed. 

Mr.  W.  R.  Collier,  of  the  Georgia  Railway  &  Electric 
Company,  remarked  that  so  long  as  politics  is  mixed  up 
with  inspection,  the  inspector  will  be  unable  to  give  his 
best  attention  to  the  work  of  inspection.  He  expressed  the 
opinion  that  the  customer  would  be  willing  to  pay  a  small 
fee,  provided  by  making  such  payment  a  good  inspection 
would  be  guaranteed.  Moreover,  most  central  stations 
would  be  willing  to  pay  a  certain  part  of  the  fee. 

Mr.  E.  C.  Deal,  of  the  Augusta-Aiken  Railway  &  Electric 
Corporation,  claimed  that  a  high  license  renders  it  impos- 
sible for  many  parties  without  capital  to  go  into  the  wiring 
business,  and  brings  about  a  condition  which  results  in  two 
or  three  contractors  combining  and  fixing  the  rate  so  that 
it  is  almost  impossible  for  many  persons  to  enjoy  the  bene- 
fits of  electric  lighting.  He  thought  that  the  municipality 
should  control  inspection  in  such  a  way  that  the  lighting 
company  would  not  have  to  bear  the  burden  of  any  defects 
in  workmanship  of  the  contractor. 

Mr.  E.  S.  Roberts,  of  the  Savannah  Electric  Company, 
expressed  the  opinion  that  the  city  inspector  should  be  re- 
quired to  pass  an  examination  before  he  can  take  office. 
Such  a  plan  would  result  in  trouble  in  the  political  field,  but 
the  final  outcome  would  be  satisfactory  to  all  parties  in- 
terested. 

Mr.  G.  K.  Hutchins,  of  the  Columbus  Power  Company, 
called  attention  to  the  fact  that  conditions  with  reference 
to  political  grafters  are  very  much  better  at  the  present 
time  than  they  were  several  years  ago.  Great  progress  has 
been  made  in  this  direction,  so  that  at  the  present  time  the 
disposition  is  for  the  various  interests  to  co-operate. 

Mr.  Burdett  Loomis,  Jr.,  of  the  Ware  County  Light  & 
Power  Company,  outlined  the  results  of  the  visit  of  an  in- 
spector  to   Waycross.     The.  inspector   ignored   the   central 


station,  but  pointed  out  defects  in  the  wiring  to  many  of 
the  customers  of  the  central  station.  Mr.  Loomis  thought 
it  an  unnecessary  hardship  upon  the  central  station  to  call 
attention  to  poorly  insulated  wires  on  aerial  secondary  cir- 
cuits. The  insulation  of  such  wire  never  lasts  more  than 
a  few  years,  and  it  is  improper  for  the  inspector  to  imply 
that  new  wire  should  be  erected  at  such  intervals. 

Mr.  Deal  claimed  that  troubles  of  the  nature  mentioned 
by  Mr.  Loomis  can  easily  be  avoided  by  proper  co-operatior 
between  the  central  station  and  the  insurance  inspector.  Tht 
assumption  that  all  independent  vviremen  are  unscrupulou: 
is  incorrect;  the  fact  is  that  most  of  them  are  good  busi 
ness  getters  for  the  central  stations,  and  many  of  them  di 
just  as  much  to  protect  the  interests  of  the  central  statioi 
as  does  the  "new  business"  representative  of  the  centra 
station  itself. 

Mr.  F.  G.  Lumpkin,  of  Columbus,  stated  that  by  prope 
co-operation  with  insurance  inspectors  a  certain  centr; 
station  has  been  enabled  to  reduce  its  insurance  premiui 
by  between  10  to  15  per  cent,  the  premium  obviously  bein 
less  when  proper  electrical  wiring  is  used  than  it  woul 
be  with  improper  wiring. 

A  motion  introduced  by  Mr.  Deal,  that  the  executive  con 
mittee  be  asked  to  appoint  a  committee  for  handling  all  ii 
spection  matters,  from  both  an  insurance  and  a  niunicip 
standpoint,  was  carried. 

ELECTRICITY  IN   TEXTILE  MILLS. 

Mr.  George  K.  Hutchins,  of  the  Columbus  Power  Cor 
pany,  presented  a  paper  on  "Electrical  Energy  in  Text- 
Mills,"  in  which  were  discussed  some  of  the  merits  of  t 
electric  motor  and  its  peculiar  adaptability  to  the  textile  i 
dustry.  He  presented  statistics  showing  that  on  Dec. 
1903,  there  were  installed  in  textile  mills  1053  motors,  hs 
ing  an  aggregate  rating  of  64,313  hp;  by  Feb.  i,  1905,  t 
number  of  motors  had  increased  to  1740  and  the  aggreg 
rating  to  87,614  hp;  on  Jan.  i,  1910,  there  were  instal 
10,491  motors,  aggregating  302,119  hp,  and  on  June  i,  19 
16,450  motors  were  in  use,  the  aggregate  rating  being  3): 
975  hp.  In  the  seven  and  one-half  years  under  conside 
tion  the  total  increase  in  horse-power  amounted  to  603 
cent,  while  the  increase  in  the  number  of  motors  instal 
amounted  to  1562  per  cent.  The  statistics  showed  that  - 
electric  drive  is  fast  growing  in  popularity  with  the  tex  - 
industry,  for  the  requirements  of  which  it  is  pre-eminei  ■ 
fitted,  and  that  the  tendency  is  toward  the  use  of  snia 
units. 

On  Dec.  i,  1903,  there  were  fourteen  central  stations  .' 
plying  electrical   energy   to   textile   mills;   on  Jan.   i,   i 
there   were   seventy-nine  central  stations  doing  so,  thi 
nine  of  these  being  operated  entirely  by  steam.    Among  it 
distinctive  features  of  the  electric  drive  was  mentioned  '■ 
great  flexibility  it  introduces  into  all  departments  of  i^ 
mill,  thus  permitting  the  various  processes  to  be  kept    I- 
anced  and  affording  economical  means  in  any  departf-' 
for  over-time  work  which  might  be  requ'red  for  the  fir-'i 
ing   of   special    orders.     The   constant   and   uniform  s'f 
serves  not  only  to  secure  a  better  quality  of  product,  " 
experience  has  shown  that  there  is  obtained  a  substa  ;i 
increase  in  product,  conservatively  estimated  at  an  ave  g' 
of  10  per  cent. 

The  textile  mill  aft'ords  a  very  satisfactory  demand" 
energy  throughout  its  running  hours,  and  should  furnis ."" 
attractive  day  load  for  any  central  station  of  sufficient  iz- 
to  handle  this  class  of  business.  The  author  gave  stat  ic^ 
relating  to  five  textile  mills  in  which  the  average  of  rxi 
nnim  demand  taken  for  a  twelve  months'  period  show  I  3 
r.Ttio  of  demand  to  the  motor  rating  installed  varying  oni 
71  to  96  per  cent. 

In  discussing  Mr.  Hutchins'  paper,  Mr.  F.  P.  Catcbgs- 
of  the  Georgia  Power  Company,  stated  that  of  the  .^00 
cotton  mills  in  North  Carolina,  about  25  per  cent  art  o"' 
driven  whollv  bv  electr-'citv.     He  remarked  that  the  ci    "' 
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electrical  energy  is  not  the  first  consideration  in  comparing 
electric  with  other  drives;  the  fact  of  the  matter  is  that  the 
:ost  of  energy  is  only  about  5  per  cent  of  the  total  cost  of 
jperation.     The  use  of  electric  energy  in  the  mill  enables 
he  production  to  be  increased  for  the  same  equipment,  and 
t  is  this  fact  which  will  have  to  be  ultimately,  acknowledged 
ind  met  by  every  mill  owner,    In  a  converted  mill  driven  by 
;lectric    motors   one    of    the    following    results    is    always 
jrought  about:     If  the  original  production  is  maintained, 
';he  amount  of  energy  required  is  reduced.     If  the  energy 
^required  is  not  reduced,  then  there  will  be  a  considerable 
increase   in   production.     Although   tiie  cost   of   energy   is 
Dften  set  forth  as  being  the  essential  element,  and  although 
jthe  cost  of  electric  energy  is  less  than  that  of  steam,  yet 
the  great  advantage  does  not  lie  in  the  small  cost  of  the 
energy,  but  in  the  indirect  elements,  such  as  the  superiority 
of  the  electric  motor,   its   general   convenience,   flexibility 
and  adaptability,  and  its  constancy  of  speed.     The  service 
-Ti  be  considered  from  both  the  quality  and  quantity  stand- 
it,  and  it  is  the  quality  standpoint  which  is  the  more  im- 
;.int  one.    Mr.  Catchings  claimed  that  a  new  mill  can  be 
ppcd  or  an  old  mill  converted  as  a  complete  installation, 
i.ir  as  electric  motors  and  wiring  are  concerned,   for 
lit  $15  per  hp  maximum,  and  said  the  cost  had  been  as 
as  $IJ  per  hp.     The  cost  of  wiring  a  mill  using  2200- 
':  motors,  ranging  in  rating  from  15  hp  upward,  is  ap- 
proximately $4  per  hp.     The  reasons  for  applying  motor 
drive  in  any   industry  resolve   themselves   into   two   main 
ifactors,  either  increasing  the  quantity  of  material  produced 
or  bettering  the  quality  of  the  material,  or  a  combination  of 
[both,  resulting  in  any  case  in  a  reduction  in  the  cost  of  the 
jarticle. 

,    Ope  of  the  greatest  advantages  incident  to  the  use  of 
electric  energy  is  the  application  of  the  graphic  meter,  by 
the  aid  of  which  are  revealed  facts  the  very  existence  of 
'  ich  may  have  been  unknown  before. 

PINE   FOREST   DESTRUCTION. 

A  paper  entiled  "The  Dying  of  the  Pine,  Cause  and 
Tiemedy,"  was  read  by  Mr.  E.  S.  Mason,  of  the  Bureau  of 
Entomolog\'.  Washington,  D.  C.  In  introducing  the  speaker 
■President  Bleecker  stated  that  the  centra!  stations  are  di- 
rectly or  indirectly  dependent  upon  the  forests  for  their 
[well-being,  in'  some  cases  for  fuel  and  in  other  cases  for 
'water-power,  and  hence  the  subject  of  the  paper  is  one  in 
which  central  stations  are  much  interested.  Mr.  Mason 
stated  that  the  dying  of  the  pine  trees  can  be  attributed  to 
Beetles.  These  beetles  are  attracted  to  any  locality  by  the 
smell  of  pitch,  so  that  when  a  living  pine  is  cut  the  beetles 
are  attracted  to  the  neighborhood  and  immediately  attack 
other  trees.  If  one  does  not  wish  to  put  his  timber  in 
danger,  he  should  not  cut  any  living  trees  during  the  months 
of  September  and  October.  From  November  througli  the 
(winter  months  the  trees  that  turn  light  green,  yellow  or 
;greenish  brown  should  be  cut  down  and  their  bark  de- 
jStroyed  in  order  to  protect  the  remaining  timber. 
,  In  reply  to  questions  bv  Messrs.  Charles  T.  Swift.  J.  .S. 
Bleecker,  G.  K.  Hutchins!  E.  C.  Deal,  C.  D.  Flanigan,  and 
^T.  F.  Land.  Mr.  Mason  stated  that  in  case  lightning  strikes 
a  pine  tree  the  tree  should  be  burned  in  order  to  remove 
the  odor  of  pitch  which  might  attract  the  beetles.  Co-oper- 
ation between  neighbors  is  necessary  in  order  to  rid  the 
neighborhood  of  beetles,  but  legislative  action  in  this  con- 
nection would  be  unwise.  Chemical  processes  for  destroy- 
ing the  beetles  have  not  been  developed,  on  account  of  the 
enormous  expense  that  would  be  involved. 

STEAM    TURBINE, 

Mr.  E.  H.  Ginn,  of  the  General  Electric  Company.  At- 
janta,  Ga.,  read  a  paper  dealing  with  the  low-pressure  steam 
■turbine,  by  means  of  which  it  is  possible  to  utilize  efficiently 
ihe  energy  of  steam  from  approximately  atmospheric  pres- 
sure down  to  28  in.  vacuum.     The  author  stated  that   i   lb. 


of  saturated  steam  expanded  with  perfect  efficiency  from 
a  gage  pressure  of  150  lb.  to  i  lb.  gage  pressure  is  capable 
of  doing  approximately  132,000  ft. -pounds  of  work.  If  ex- 
panded from  1  lb.  gage  pressure  to  28  in.  vacuum,  it  is  ca- 
pable of  doing  approximately  1 18,000  ft-pounds  of  additional 
work.  On  account  of  the  practical  limitations  of  cylinder 
dimensions  and  exhaust  ports,  it  is  impossible  for  recipro- 
cating engines  to  utilize  the  high  degrees  of  vacuum.  In 
the  case  of  turbines,  however,  the  exhaust  chambers  and 
escape  ports  can  be  built  of  any  desired  siie,  so  that  the 
turbine  can  utilize  successfully  the  energy  which  it  is  im- 
possible to  utilize  with  the  reciprocating  engine.  The  ef- 
fect of  adding  a  low-pressure  turbine  with  a  condenser  to  a 
reciprocating-engine  system  is  almost  to  double  the  permis- 
sible output  of  the  plant,  without  burning  any  more  fuel  and 
without  increase  of  boiler  equipment.  On  the  other  hand, 
if  reciprocating  engines  were  re-arranged  for  condensing 
operation,  and  condensers  were  installed  without  low-pres- 
sure turbines,  the  ma.ximum  gain  in  output  would  not  ex- 
ceed 25  per  cent.  For  example,  the  author  showed  that 
in  a  certain  installation  the  maximum  load  which  a  recipro- 
cating engine  unit  would  carry  was  1265  k\v  non-condens- 
ing and  1470  kw  condensing,  and  with  a  low-pressure  tur- 
bine the  maximum  load  that  can  be  carried  with  the  same 
system  would  be  2500  kw. 

In  reply  to  questions  by  Messrs.  J.  T.  Chambers,  of  At- 
lanta; E.  C.  Deal,  of  Augusta;  C.  M.  Young,  of  Columbus; 
W.  R.  Collier,  of  Atlanta,  and  J.  H.  Adams,  of  Augusta, 
Mr,  Ginn  stated  that  the  amount  of  steam  consumed  by  the 
auxiliaries  in  low-pressure  turbine  installations  does  not  ex- 
ceed 6  per  cent.  The  result  of  losing  vacuum  entirely  is 
practically  the  same-  as  losing  steam  pressure,  all  of  the 
power  of  the  turbine  being  lost.  However,  when  a  mi.xed- 
pressure  turbine  is  employed  the  load  is  carried  properly 
even  when  the  vacuum  is  lost.  When  admitting  high-pres- 
sure steam  into  a  mixed-pressure  turbine,  no  trouble  is 
caused  bv  the  intermixture  of  high-pressure  and  low-pres- 
sure steam. 

ELECTRIC    HEATING    DEVICES. 

Mr.  L.  L.  Warfield,  of  the  Westinghouse  Electric  &  Manu- 
facturing Company.  Atlanta,  read  a  paper  in  which  were 
briefly  described  various  types  of  electric  heating  devices. 
The  author  claimed  that  since  all  the  energy  supplied  to  the 
resistor  produces  heat,  the  efficiency  of  the  resistance  mate- 
rial cannot  be  improved,  and  hence  any  advance  that  can  be 
made  in  heating  apparatus  design  must  be  along  the  line  of 
more  efficient  utilization  of  the  heat.  It  has  been  definitely 
shown  that  two  heating  elements  exactly  alike,  operated  in 
exactly  similar  irons,  one  subjected  to  heavy  pressure  in 
assembling  and  the  other  having  the  holding-down  bolts 
tightened  with  an  ordinary  wrench,  will  operate  under  the 
same  wattage,  but  the  one  to  which  pressure  was  applied 
will  be  at  a  very  much  lower  temperature  than  the  other, 
although  both  produce  eventually  the  same  temperature  in 
the  ironing  faces.  The  difference  in  temperature  is  due  to 
the  poor  thermal  contact  between  the  parts  in  the  iron  to 
which  no  pressure  was  applied.  It  is  thus  essential  to  se- 
cure good  thermal  contact  if  the  temperature  of  the  resistor 
element  is  to  be  kept  low.  The  idea  of  good  thermal  con- 
tact is  being  applied  successfully  now  in  the  design  of  water 
heaters,  disk  heaters,  toasters  and  other  small  stoves. 

For  heating  large  volumes  of  water  or  other  liquids  the 
popular  form  of  heater  is  constructed  from  flattened  copper 
tubing,  in  which  the  flat  resistor  elements  are  assembled 
under  pressure.  One  of  the  most  successful  application.s 
of  this  type  of  heater  is  found  in  the  water  sterilizers  for 
hospital  service.  Water  in  such  cases  is  heated  to  a  tem- 
perature corresponding  to  a  steam  pressure  of  i^  lb.  per  sq. 
in.  One  of  the  circulating  heaters  operated  at  250  w-atts 
brings  the  water  in  a  six-gallon  sterilizer  to  15  lb.  pressure 
per  sq.  in.  in  one  hour,  after  which  an  input  of  688  watts 
maintains  the  pressure. 
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In  the  case  of  frying  pans  and  chafing  dishes,  a  thin  flat 
resistor  insulated  with  mica  plates  is  placed  in  the  bottom 
and  between  two  separate  pans  and  subjected  to  heavy 
pressure.  In  neither  case  is  there  any  easily  destructible 
part.  The  pan  itself  may  be  immersed  in  water  and  cleaned 
without  fear  of  injury  to  the  heater,  since  it  is  sealed  water- 
tight. In  the  coffee  percolator  use  is  made  of  an  immer- 
sion type  of  resistor,  in  which  the  heat  is  concentrated  on 
the  small  valve  well,  so  that  the  percolation  will  begin  with 
cold  water  in  the  vessel  in  less  than  1.5  minutes  from  the 
time  the  energy  is  supplied.  The  consumption  of  this  nut- 
fit  is  350  watts. 

Electric  cooking  in  the  home  has  begun  to  he  at  least  not 
uncommon.  The  utility  toaster  stove,  the  chafing  dish, 
coffee  percolator,  disk  stove,  tea  kettle,  frying  pan,  small 
water  heaters  and  many  other  small  devices  are  being  manu- 
factured and  sold  in  constantly  increasing  quantities.  The 
cost  of  operation  is  not  found  to  be  prohibitive,  while  the 
ease  and  safety  of  operation  are  features  that  appeal  to 
every  woman. 

Mr.  W.  R.  Collier,  of  Atlanta,  said  that  the  percentage 
of  repairs  on  heating  elements  is  comparatively  low,  and  in 
almost  every  type  of  heating  apparatus  of  first-class  manu- 
facture very  little  trouble  is  encountered  in  replacing  the 
defective  element.  The  greatest  part  of  the  repairs  are  to 
broken  attaching  jacks  and  broken  attaching  plugs  and 
cords.  It  is  a  mistake  to  use  porcelain  attaching  plugs  on 
any  type  of  heating  apparatus.  The  average  customer  is 
careless  in  the  use  of  the  cord,  and  the  result  is  that  a  great 
number  of  attaching  plugs  have  to  be  replaced  every  year, 
rhey  should  be  made  of  some  indestructible  material,  such 
as  molded  mica  or  hard  rubber.  I'rom  the  electrical  stand- 
point the  cord  in  use  at  present  is  excellent,  but  from  the 
mechanical  standpoint  it  is  practically  a  failure.  During 
the  year  1910  the  total  cost  of  repairs  on  flatirons  and 
other  heating  apparatus  by  the  Georgia  Railway  &  Electric 
Company  amounted  to  only  about  $100.  The  question  pre- 
sents itself,  therefore,  as  to  whether  or  not  it  would  be 
good  policy  for  the  company  to  repair  free  of  cost  electrical 
heating  apparatus  used  by  its  customers,  just  as  it  does  with 
lamps.  This  method  would  seem  to  be  advantageous  from 
the  standpoint  of  keeping  the  apparatus  in  commission. 

Mr.  Thomas  W.  Peters,  of  Columbus,  stated  that  the  Co- 
lumbus Electric  Company  has  made  arrangements  whereby 
any  heating  device  can  be  bought  by  a  customer  on  long- 
term  payments.  Ninety  per  cent  of  the  heating  devices 
placed  in  service  under  these  conditions  are  paid  for  finally. 
In  the  case  of  tailors  who  use  large  electric  irons  the  en- 
ergy is  sold  at  motor-service  rates.  This  arrangement  has 
proved  satisfactory,  in  view  of  the  fact  that  the  irons  are 
not  in  use  during  the  lighting  load  peak,  Mr.  Calendar, 
of  the  General  Electric  Company,  Atlanta,  called  attention 
to  the  fact  that  the  Athens  Electric  Railway  Company  fol- 
lows the  plan  of  making  all  repairs  to  flatirons  free  of 
charge.     This  plan  has  worked  satisfactorily. 

Mr.  Warfield  claimed  that  central  stations  have  expended 
proportionately  too  much  time  in  introducing  flatirons  in- 
stead of  other  devices.  The  flatiron  increases  the  load  on 
Tuesday,  but  has  no  efifect  on  the  load  on  other  days  of  the 
week.  The  lowest  point  in  the  daily  load  is  about  6  o'clock  in 
the  morning.  Eor  increasing  the  load  at  this  time  the  bak- 
er's oven  is  particularly  advantageous.  Central  .stations 
would  do  well  to  sell  energy  for  use  in  the  baker's  oven  at 
from  2  to  6  o'clock  in  the  morning  at  a  very  low  rate.  A 
baker's  oven  can  be  purchased  at  from  $300  to  $900. 

Mr.  G.  K.  Hutchins,  of  Columbus,  called  attention  to  the 
advantageous  features  of  the  fireless  cooker,  on  account  of 
the  low  cost  of  the  apparatus  and  the  small  cost  for  the 
energy  to  operate  it.  Mr.  E.  C.  Deal,  of  Augusta,  remarked 
that  the  cords  used  with  heating  devices  are  far  from  per- 
fection. With  sixty-four  electric  irons  used  ten  hours  a 
day  for  five  and  one-half  days  a  week,  for  about  eight 
months  in  a  year.   150  cords  were  required  for  renewals. 


The  manufacturers  could  do  more  for  themselves  and  for 
the  central  station,  in  the  way  of  advancing  the  sale  of 
heating  irons,  by  improving  the  cord  than  in  any  other  wav. 
This  result  is  of  even  more  importance  than  reducing  the 
cost  of  the  iron. 

In  reply  to  a  question  by  Mr.  Deal,  Mr,  Warfield  stated 
that  the  price  of  ranges  varies  from  $50  to  $125,  according 
to  the  size  and  number  of  separate  units  employed.  An  elec- 
tric range  that  will  do  practically  everything  that  an  ordi- 
nary range  costing  $42  can  accomplish  can  be  purchased 
for  about  $50,  so  that  the  price  of  the  electric  range  mav 
be  considered  not  to  be  excessive,  even  at  the  present  time, 

A  paper  entitled  "The  Importance  of  Wave-Form  to 
Central-Station  Operation,"  by  Mr.  M.  T.  Morrison,  of  At- 
lanta, was  read  by  Mr.  W.  R.  Collier.  The  author  outlined 
the  methods  that  have  been  employed  for  analyzing  emf 
waves  of  alternators  and  described  briefly  the  disad- 
vantageous effects  produced  when  the  wave-form  depart;^ 
considerably  from  the  sinusoidal. 

The  following  officers  were  elected  for  the  coming  year; 
Mr.  William  R.  Collier,  Georgia  Railway  &  Electric  Com 
pany,  Atlanta,  president;  Mr.  E.  C.  Deal,  of  the  Augusta 
Aiken  Railway  &  Electric  Corporation,  vice-president 
Messrs.  R.  P.  Mayo,  O.  A.  Earrar  and  M.  L.  Sperry,  execu- 
tive committee,  and  Mr.  Thomas  W.  Peters,  Columbus  Rail 
way  Company,  secretary  and  treasurer. 

The  social  features  of  the  convention  included  an  in 
fojnial  reception  given  on  Tuesday  night  at  the  Muscogei 
Club  and  a  trip  to  Goat  Rock  on  Wednesday  afternoon 
For  this  trip  a  special  train  was  furnished  by  the  Georgi; 
Section  of  the  N.  E.  L.  A.  A  picnic  lunch  and  other  re 
freshments  were  furnished  by  the  following  manufacturiii; 
companies :  General  Electric  Company,  Westinghous 
Electric  &  Manufacturing  Company,  Electric  Storage  Bat 
tery  Company,  Western  Electric  Company  and  the  Allii- 
Chalmers  Company.  The  Hardaway  Contracting  Con- 
pany  and  the  Stone  &  Webster  Engineering  Corporatio 
were  hosts  upon  the  arrival  of  the  members  and  guests  J 
Goat  Rock,  where  the  dam  and  many  points  of  interest  wer 
explained. 


Convention  of  Association  of  Edison  Illuminating 
Companies. 


Following  are  abstracts  of  papers  presented  at  tl 
annual  meeting  of  the  Association  of  Edison  Illuminatir 
Companies  held  at  Spring  Lake,  N.  J.,  Sept.  19-21 : 

HIGH-POTENTIAL    DISTURBANCES. 

The  report  of  this  committee,  of  which  Mr.  P.  Junker 
feld,  of  Chicago,  is  chairman,  deals  with  its  investigation  ( 
the  following  topics:  Turbo-generators  and  reactors;  c 
circuit-breakers;  series  and  shunt  instrument  transformer 
fuses  for  shunt  instrument  transformers ;  relays ;  synchro 
izing  recorder ;  aluminum-cell  arresters  for  undergroun 
cable  systems ;  underground-cable  systems  supplying  ma 
netite-arc  lamps:  underground-cable  systems  of  20,000  ai 
higher  volts ;  inspection  and  tests  of  apparatus  and  materi: 

The  committee  drew  attention  to  the  heating  probler 
which  manifest  themselves  in  the  ever-increasing  size 
turbo-generators.  With  the  higher-voltage  coils  the  dil 
culty  of  getting  rid  of  the  heat  because  of  the  thicker  i 
sulation  is  such  that  the  rise  in  temperature  of  a  6600-vi 
generator  may  without  danger  be  considerably  greater  th 
that  of  a  10,000-volt  generator.  This  difficulty  is  reflect 
in  a  recent  order  for  20,000-kw  units  wound  for  4500  vo 
instead  of  9000  volts. 

During  the  year  definite  progress  has  been  made  in  cc 
nection  with  the  use  of  reactors  external  to  generators, 
connection   with  busbars,  and  in  the    design   of  machu' 
possessing  sufficient  total  reactance  within  their  own  wn*- 
ings.    Experience  has  been  too  limited  to  present  any  fa  ■ 
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;  to  the  probable  value  ot  external  coils  from  an  operating 
'.■wpoint,  but  the  general  opinion  seems  to  be  that  the  total 
lactance  of  the  circuit  should  be  approximately  8  per  cent, 
le  conclusion  is  also  reached  that  a  generator  should  be 
lilt  with  the  highest  amount  of  internal  reactance  con- 
;.tent  with  the  best  design  of  generator,  considering 
(jecially  temperature  and  voltage,  and,  where  it  is  not 
sflicient,  external  reactance  should  be  used  in  addition. 
iactors  in  connection  with  busbars  have  been  used  to 
!:tionalize  powers  of  50,000  kw,  and  while  this  method 
liuces  slightly  the  efficiency  of  large  stations  the  security 
(ined  thereby  is  believed  to  be  sufficient  reason  for  the 
lactice.  Where  parallel  operation  is  desired  limiting  re- 
ctors are  inserted  in  the  busbars  between  the  various 
i:tions. 

The  principal  advancement  noted  by  the  committee  in  oil 
ijTuit-breakers  has  been  along  the  line  of  improved  baf- 
(ig  within  the  oil  pot.  so  as  to  prevent  excessive  pressure 
'thin  the  pot,  as  well  as  the  expulsion  of  large  quantities 
(  oil.  The  committee  suggests  in  the  case  of  tank-type  cir- 
i(it-breakers  that  the  leads  be  insulated  with  oiled  linen 
uere  they  pass  through  the  porcelain  insulators,  so  as  to 
uain  an  additional  factor  of  safety.  High-tension  series 
i-trument  transformers  still  add  their  quota  to  the  list  of 
c^turbances  noted  throughout  the  year,  and  the  committee 
'ices  the  need  of  an  indestructible  series  instrument 
tfnsformer. 

The  criticism  made  by  the  committee  against  shunt  in- 
£,ument  transformers  built  for  4000  volts  and  over  is 
ejected  to  the  arrangement  of  the  terminal  projecting  above 
t;  transformer  case.  It  is  felt  that  a  plug  and  socket 
ffangement,  amply  insulated  to  prevent  contact  from  the 
c^side,  would  be  a  great  improvement. 
]Vs  regards  fuses  for  shunt  instrument  transformers,  two 
tfies  of  inclosed  form  of  fuses  have  been  developed,  one 
I; which  is  inclosed  in  a  long  fiber  tube  and  the  other  in  a 
r^tilar  porcelain  tube,  but  operating  data  from  these  are 
Tjf  available.  Some  improvements  have  also  been  made  in 
t!  carbon  tetrachloride  fuses,  as  described  by  the  com- 
rttee  last  year.  The  experience  of  several  of  the  principal 
onpanies  indicates  that  high-tension  fuses  of  the  types 
(iviously  used  very  frequently  open,  not  because  of  any 
cFect  in  the  apparatus  to  be  protected,  but  because  of  in- 
h-ent  weakness  in  the  fuse  itself.  Fuses  of  the  liquid 
t>e.  it  would  appear,  cause  less  trouble. 

An  account  is  given  of  a  relay  for  which  correct  selective 
a  ion  is  claimed.  One  element  of  this  relay,  which  is  nor- 
r  lly  shunted,  consists  of  a  series  motor  so  designed  that 
t  field  will  be  saturated  at  a  current  corresponding  to  a 
d.inite  overload  on  the  series  transformers  to  which  the 
ntor  is  connected.  Up  to  saturation  the  speed  of  the 
nitor  is  dependent  upon  the  amount  of  overload,  but 
b-ond  that  point  the  speed  of  action  is  fixed.  The  distance 
(Hravel  of  the  contact  arm  of  the  various  relays  is  adjusted 
S]as  to  be  greatest  at  the  switch  within  the  generating 
stion.  Should  a  short-circuit  occur  on  the  line,  therefore, 
*of  the  motors  would  be  saturated,  and  the  relay  nearest 
tl,  fault,  having  a  shorter  time  interval  than  those  between 
'<4nd  the  station,  throws  the  proper  switch,  causing  all  of 
tl  other  relays  to  drop  back  into  normal  position  im- 
ndiately. 

jpace  is  also  given  in  the  report  to  a  discussion  of  the 
s;chronizing  recorder,  in  which  small  holes  are  burnt  in 
ahin  sheet  of  special  paper  placed  over  the  face  of  the 
"icator,  the  holes  indicating  the  exact  position  of  the  in- 
Sliment  needle  at  the  time  the  control  switch  and  also  the 
0|  switch  were  closed.  The  purpose  of  the  instrument  is 
ttgive  a  tell-tale  record  of  the  exact  position  of  the  in- 
d:Uor  needle  when  the  generators  are  thrown  in  parallel. 

■onsiderable  diminution  of  trouble  has  been  effected  by 
«Mpping   cable   systems   and   busbars   with    aluminum-ceil 

asters,  although  the  committee  emphasizes  the  necessity 
°  'areful  maintenance  where  aluminum  arresters  are  used. 


\\  hen  charging  aluminum-cell  arresters  the  induction  from 
the  line  oftentimes  disturbs  adjacent  telephone  lines.  An 
insufficient  development  of  a  film  at  the  time  of  charging 
also  causes  potential  rises  sufficient  to  discharge  lightning 
arresters  on  the  low-voltage  side  of  transformers.  This 
latter  occurrence  may  be  avoided  by  charging  the  cells  in- 
dividually from  low  pressure  and  building  up  the  film 
formation  so  that  it  can  be  charged  in  the  regular  manner. 
Fluctuations  in  the  current  taken  by  magnetite  lamps,  as 
compared  with  ordinary  direct-current  lamps,  indicate  that 
underground  cable  used  in  connection  with  magnetite  lamps 
may  be  subjected  to  higher  voltage  variations.  In  order 
to  avoid  this  one  company  uses  a  form  of  static  device,  the 
purpose  of  which  is  to  discharge  the  circuit  at  intervals  to 
relieve  it  of  any  static  charge. 

During  the  past  year  two  comparatively  large  cable  sys- 
tems of  20,000  volts  have  been  installed,  on  which  joint  and 
cable  troubles  have  been  noted.  Experience  indicates  that 
the  break-downs  are  much  more  frequent  during  the  hot 
summer  months,  due,  it  is  believed,  to  the  drainage  of  the 
compound  w-ith  which  the  paper  is  impregnated.  The  com- 
mittee is  of  the  opinion  that  there  is  room  for  improvement 
in  American  cable-manufacturing  methods  and  cites  the 
case  of  a  Berlin  company  which  has  placed  an  order  for 
157  miles  of  paper-insulated  cable  for  operation  at  30,000 
volts  as  an  instance  of  the  greater  progress  made  abroad  in 
cable  manufacture. 

Under  tne  caption  of  inspection  and  tests  of  apparatus 
and  materials  the  committee  urges  the  need  for  more  thor- 
oughness, particularly  in  the  production  of  apparatus  and 
material,  and  recommends  that  every  reasonable  effort  be 
made  to  effect  proper  inspection  of  material  and  proper 
factory  tests  before  shipment. 

The  report  of  which  the  above  is  a  brief  abstract  was 
the  sole  topic  of  Wednesday  evening's  session  and  drew 
forth  what  was  said  to  be  the  best  discussion  ever 
presented  before  a  technical  society.  The  points  discussed 
had  to  do  with  many  untried  problems  and  difficulties  with 
which  the  large  companies  are  now  confronted,  and  so 
interesting  were  the  facts  and  suggestions  brought  out  that 
it  was  midnight  before  the  session  was  brought  to  a  close. 

STEAM  TURBINES. 

The  steam-turbine  committee  reported  no  new  develop- 
ments, but  emphasized  the  need  of  manufacturers  consider- 
ing details  of  design  as  affecting  the  time  needed  for  mak- 
ing repairs.  No  radical  changes  have  been  made  in  con- 
denser practice  either,  but  attention  is  called  to  the  fact 
that  oil  systems  should  be  most  carefully  protected  by  in- 
closing the  main  supply  and  filter  tanks  by  brick  walls 
separating  them  from  the  main  operating  rooms.  No 
sources  of  ignition,  such  as  gas  jets,  motors  with  com- 
mutators, etc.,  should  be  permitted  in  proximity  to  the  oil- 
piping  system,  because  the  danger  from  escaping  oil  has 
been  shown  to  be  serious.  The  recording  and  indicating 
Pitot-tube  type  of  steam-flow  meters  built  by  the  General 
Electric  Company  were  described  and  their  usefulness  for 
daily  observations  of  boiler-house  conditions  was  pointed  out 
at  length.  Appended  to  the  report  were  notes  by  the  General 
Electric  Company,  the  Westinghouse  Machine  Company  and 
the  Westinghouse  Electric  &  Manufacturing  Company,  out- 
lining improvements  in  construction  made  in  both  the  steam 
turbine  and  the  generators.  The  General  Electric  Company 
has  built  si.x-stage  vertical  turbines  of  15,000-kw  and  20,000- 
kw  ratings  and  two  standard  horizontal  units  of  7500-kw  and 
4000-kw  ratings.  Jt  has  also  developed  a  three-stage  1500- 
kw  machine.  High-speed  generators  for  turbines  are  now 
built  with  solid  forged  rotors,  but  the  General  Electric  Com- 
pany no  longer  sanctions  the  use  of  high-voltage  windings 
on  high-speed  machines,  recommending  instead  windings  of 
moderate  voltages  in  connection  with  transformers  or  auto- 
transformers.  The  Westinghouse  company  has  in  contem- 
plation turbines  of  30.000-kw  rating,  and  is  al.so  at  work  on 
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turbines  of  200-k\v  rating  and  under;  for  mixed  lighting  and 
heating  loads  automatic  bleeder  turbines  have  been  devised. 
Where,  after  long  service,  undue  erosion  of  the  v\alls  of  a 
turbine  has  taken  place  brass  liners  have  been  inserted  to 
advantage.  The  electric  company  points  out  the  advantages 
of  the  radial  slot  and  of  the  parallel  slot  in  rotors  of  turbo- 
generators, claiming  that  the  latter  is  better  adapted  for 
high-speed  machines,  while  the  radial  slot  is  better  for  slow- 
speed  machines.  The  company  builds  its  large  turbo-gen- 
erators with  sufficient  internal  reactance  to  limit  the  in- 
stantaneous short-circuit  current  to  less  than  fourteen  times 
normal  current,  the  limit  indicated  by  tests  and  experience 
to  be  safe.  A  test  of  a  7500-kw  machine  driven  by  a  water- 
wheel  showed  a  maximum  instantaneous  current  only  eight 
times  normal  rated  current.  The  company  points  out  that 
damage  to  windings  depends  on  the  duration  and  number  of 
short-circuits,  as  well  as  on  the  short-circuit  current. 

PROGRESS   IN    TRANSMISSION    OF   ELECTRICAL   ENERGY. 

A  paper,  the  full  title  of  which  was  "What  the  Central 
Stations  Can  Gain  from  the  Latest  Progress  in  Electric- 
Power  Transmission,"  was  prepared  by  Mr.  Philip  Torchio, 
of  the  New  York  Edison  Company,  and  read  in  his  absence 
by  Mr.  Lieb.  A  comprehensive  review  of  the  commercial 
and  economical  features,  as  well  as  constructive  details  and 
operating  experience,  is  given  in  a  report  presented  simul- 
taneously by  the  author  at  the  International  Congress  of 
Applications  of  Electricity  in  Turin,  at  which  Mr.  Torchio 
represents  the  Association  of  Edison  Illuminating  Com- 
panies. The  report  deals  extensively  with  hydroelectric 
transmissions  and  calls  attention  to  operating  records  which 
show  remarkably  good  reliability  of  service  for  the  extra- 
high-tension  systems.  This  is  probably  owing,  among  other 
reasons,  to  the  fact  that  the  extra-high-tension  lines  are 
operated  as  main  trunk  lines  with  few  and  well-designed 
receiving  substations  in  constant  charge  of  expert  operators. 
The  report  also  shows  that  the  cost  of  equipment  for  these 
substations  is  relatively  small  if  the  energy  received  is 
large,  but  prohibitively  high  if  the  installation  is  small. 
These  considerations  point  out  the  fact  that  for  best  all- 
around  economy  the  hydroelectric  transmitting  systems  on 
the  one  hand  and  local  central  stations  on  the  other, 
at  least  as  far  as  operation  is  concerned,  should  be  corre- 
lated in  one  system  in  order  to  take  full  advantage  of  the 
respective  economies  of  cheap  primarv  energv  and  econom- 
ical distribution.  It  is  evident  that  local  central  stations  by 
becoming  the  sole  distributors  of  energy  for  all  services  in 
a  given  district  would  be  in  a  position  to  realize  enormous 
savings  both  in  investment  of  substations  and  distributing 
lines  and  in  the  cost  of  operation  and  maintenance,  as 
well  as  in  general  expenses  and  management.  Further- 
more, from  a  commercial  standpoint  the  co-operation  of 
these  central  stations,  with  their  reserve  steam  plants  and 
skilful  operating  forces  always  available,  would  enhance 
the  value  and  improve  the  service  of  the  hydroelectric 
transmissions.  In  the  light  of  the  information  contained  in 
the  report,  the  author  reviews  the  possibilities  of  inter- 
changing steam-power  between  distant  systems  for  the  pur- 
pose of  regulating  the  operation  of  the  less  efficient  plants 
for  emergency  and  peak  loads.  Considering  from  the  com- 
mercial aspects  the  possibilities  of  long-distance  energy 
trunk  lines,  the  author  says  that  in  the  territory  traversed  by 
the  lines  there  may  be  a  number  of  adjoining  towns,  manu- 
facturing centers,  railroads,  local  street  and  interurban  rail- 
ways and  lighting  central  stations.  An  interconnection  be- 
tween these  smaller  central-station  plants  and  the  main 
trunk  line  would  give  to  each  small  central  station  the  same 
facilities  that  are  enjoyed  by  the  larger  ones  in  dealing  with 
large  customers  and  service  requirements  of  all  kinds.  In 
dealing,  for  instance,  with  enterprises  like  railroads  oper- 
ating through  territories  of  different  companies  the  advan- 
tages of  being  able  to  make  a  common  contract  are  very 
apparent.     From   the  appreciation  of  these  mutual   advan- 


tages and  the  incidental  operating  and  investment  economics 
derived  from  the  joint  operation  of  connnon  trunk  energy 
lines  it  would  appear  that  the  latest  progress  in  extra-high- 
tension  transmission  opens  the  avenue  for  the  central 
station  to  enter  into  a  great  new  field  of  expansion.  This 
growth  would  also  benefit  the  public  largely,  as  it  will  make 
feasible  industrial  developments  of  great  economic  ami 
sociological  importance. 


Due  to  the  expiration  of  certain  of  the  Tesla  basic  pateiib 
last  December,  the  induction-meter  situation  change, 
materially  during  the  year  and  many  new  meters  appears 
on  the  market.  The  meter  committee  of  the  Edison  associa 
tion,  therefore,  directed  its  investigation  to  these  new 
meters,  and  although  the  field  is  not  yet  an  open  one,  peiul 
ing  the  expiration  of  certain  Shallenberger  patents  on  Jan 
I,  1912,  the  situation,  in  the  opinion  of  the  committee,  i 
very  promising  in  the  progress  already  made  in  the  direc 
tion  of  a  cheaper  meter.  These  developments  have  applic( 
wholly  to  induction  meters.  Descriptions  of  the  meters  in 
vestigated  form  part  of  the  report.  The  greater  part  of  tli 
report,  however,  is  given  over  to  Section  9  of  the  mete 
code  as  presented  by  the  meter  committee  of  the  N.  E.  L.  A 
at  its  last  convention,  supplementing  which  are  additions  t 
Sections  5  and  6,  presented  for  the  first  time.  The  addition 
have  to  do  with  wiring  protective  devices  for  meters,  locj 
tion,  choice  and  wiring  of  meters,  installation  device 
methods  for  verifying  connections  and  rules,  and  precai 
tions  for  meter  installation  work.  With  these  additions  tl 
committee  feels  that  the  meter  code  is  complete  and  may  \ 
accepted  as  standard  for  some  time  to  come,  pending  sue 
revision  as  may  be  necessary  due  to  the  test  of  time  ar 
changes  in  the  art.  It  expresses  gratification  that  the  met' 
code  has  been  adapted  by  public-service  commissions. 

ELECTRIC  VEHICLES. 

The  report  of  the  committee  on  electric  vehicles  indicat 
that  great  progress  has  been  made  in  the  introduction 
this  type  of  wagon  and  carriage  during  the  past  year.    T 
committee,  however,  is  firm  in  its    belief    that  the  grc 
majority  of  central  stations  are  not  doing  all  they  can 
further  the  more  rapid  use  of  all  classes  of  electrics  in  th 
respective  territories  and  thus  build  up  a  highly  profita' 
off-peak  load.     It  has  been  reported  to  the  committee  tl 
as  of  Sept.  I,  191 1,  users  have  invested  $10,000,000  in  el 
trie  trucks  and  $30,000,000  in  electric  pleasure  vehicles  ;  I 
that  the  total  yearly  value  of  the  energy  needed  to  oper : 
these  cars  properly,  figured  at  4  cents  per  kw-hour,  amoi! 
to  $  1. 800,000. 

The  manufacturers  advise  that  of  the  above  total  sale? 
electric  vehicles  to  Sept.  I,  1911,  not  less  than  1000  elec 
trucks  at  a  value  of  $2,500,000  and  5000  electric  pleas ' 
vehicles  at  a  value  of  $10,000,000  have  been  sold  during  » 
year  ending  Sept.  i,  1911.  It  is  estimated  that  the  v;  < 
of  the  electricity  necessary  to  charge  the  batteries  of  ' 
vehicles  sold  during  the  one  year  will  not  be  less  t  ' 
$420,000.  on  the  basis  of  energy  at  4  cents  per  kw-h^  ' 
The  reports  from  the  various  electric-vehicle  manufactn 
also  indicate  a  very  large  increase  in  business  this  year  1 
any  previous  year,  one  manufacturer  of  commei  ■ 
vehicles  reporting  more  business  done  the  first  three  mo- 1- 
of  this  year  than  in  the  whole  of  last  year.  As  indica '< 
of  the  enormous  possibilities  for  growth  in  this  business  if 
committee  cites  the  twelve  years'  sales  of  all  kinds  of  ( c- 
trie  vehicles  to  Sept.  T.  1911,  at  $40,000,000,  whereas  sr 
one  year  ended  Sept.  i,  191 1.  a  total  of  $12,500,000  0  ul 
types  of  electric  vehicles  was  sold,  indicating  that  31.3  ^'" 
cent  of  all  the  electric  vehicles  sold  and  in  use  to  date  '  re 
sold  during  the  one  year  ended  Sept.  i.  191 1.  This,  "f 
committee  states,  should  cause  all  to  consider  very  care'l'y 
whether  everything  that  can  be  is  being  done  to  obtain  us 
desirable  new  business. 
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Convention  of  Kansas  Electric  Association. 


l-"ollowing  are  abstracts  of  the  papers  presented  at  the 
lal  sessions  of  the  Kansas  Electrical  Association,  which 
Id  its  fourteenth  annual  meeting  at  Independence,  Kan., 
lursday  and  Friday,  Sept.  21  and  22. 

'  POWER    INSTALLATIONS. 

Friday  morning's  program  was  opened  by  Mr.  W.  T. 
;an,  of  the  General  Electric  Company,  Chicago,  who  ex- 
bited  and  explained  a  number  of  lantern  slides  illustrating 
iindard  and  special  applications  of  electric-motor  drive 
<d  new  types  of  motors. 

,Prof.  C.  I.  Corp,  of  the  University  of  Kansas,  at 
iwrence,  followed  with  a  paper  on  the  "Effect  of  Size 
»  Units  on  Cost  of  Power."  As  an  example  Professor 
<^rp  had  investigated  the  relative  efficiencies  of  several 
rterent  kinds  of  motive  power  for  operating  a  pump  in  a 
Icwery  where  a  i6o-hp  engine-driven  generator  plant  was 
:,"eady  installed,  although  this  unit  would  have  been  only 
<,e-fourth  loaded  by  the  pump.  In  his  conclusions  the 
;eaker  found  that  while  the  old  plant  would  have  an  abso- 
le  theoretical  efficiency  of  1.67  per  cent,  based  on  the  heat 
lits  in  the  coal,  a  motor-driven  pump  would  show  an 
<iciency  of  6.61  per  cent  and  a  steam  pump  9.35  per  cent, 
tlicating  the  last,  in  this  case,  as  the  desirable  means  of 
cive. 

.  APPR.\ISALS,    ETC. 

f'The  Value  of  Public  Utilities"  was  the  title  of  a  paper 
li  Mr.  Clinton  S.  Burns,  of  Kansas  City,  Mo.  After  dis- 
(Ssing  the  importance  of  proper  and  correct  appraisals  of 
tiblic-utility  properties  in  establishing  bases  for  rates,  taxes, 
&.,  Mr.  Burns  entered  upon  a  discussion  of  "franchise 
\lues,"  "going  values"  and  other  of  the  recently  developed 
oiceptions  which  must  be  taken  into  account  by  the  ap- 
(iiser  in  determining  the  intangible  values  that,  in  addition 
t  the  physical  plant,  make  up  the  actual  value  of  an  oper- 
Aig  utility. 

Prof.  C.  A.  Johnson,  of  the  university  statY  at  Lawrence, 

'lowed   with   his   paper   on    "Some    Factors    in    Electric 

I^hting."    In  discussing  the  effect  of  too  intensely  illumi- 

rled  surfaces  in  the  field  of  view  the  speaker  made  the 

fint  that,  after   its   millions   of  years   of   evolution,    the 

I'ina  of  the  eye,  while  becoming  accustomed  to  a  brightly 

lilted  upper  field  like  the  sky,  is  yet  very  sensitive  to  high 

i  •  nsities  in  the  lower  half  of  the  picture.     This  fact,  he 

is  evidenced  by  the  tendency  to   snowblindness  and 

!    receive    consideration    in    any    artificial    lighting 

'erne.     Professor  Johnson  also  referred  to  the  harmful 

Sects  of  ultra-violet  rays,  flickering  light  sources,  visible 

■'  '  glaring  light  sources  in  the  field  of  view,  etc.     In  plan- 

'lumination  of  interiors  he  directed  attention  to  the 

'f  "warmth"  given  by  certain  colors  and  the  necessity 

certain  amount  of  shadows  while  obtaining  a  "soft" 

g  effect. 

WIRES  AND  LINE  CONSTRUCTION. 

L.  G.  Martin,  of  the  Okonite  Company,  New  York, 
s  'ke  next  on  the  subject  of  "Better  Insulation."  Referring 
•  the  new  rules  of  the  Board  of  Underwriters,  he  suggested 
t>t  these  might  well  have  been  even  more  drastic  and  out- 
led  a  series  of  tests  to  determine  both  the  chemical  and 
rchanical  properties  of  the  rubber  insulation  used  on 
*'es,  in  addition  to  the  electrical  resistance  offered  by  the 
rterial.  Mr.  Martin  advocated  the  rigid  subjection  of 
snples  of  all  insulated  wire  used  to  the  tests  which  he 
<icribed. 

Mr.  W.  H.  Pennell,  chief  engineer  of  the  Missouri  & 
t  ?*?  Telephone  Company,  Kansas  City,  read  a  paper  on 
t'  joint  use  of  poles  by  telephone  and  electric-light  corn- 
Pines,  following  the  new  specifications  that  have  been 
'ued  by  the  American  Bell  company  for  such  joint-pole 
cistruction.     The   speaker   enumerated   the   economy   and 


advantages  of  the  joint  construction,  which  separates  the 
telephone  and  lighting  wires  a  distance  of  6  ft.,  ample  to 
prevent  induction  or  danger  of  crosses.  The  specified  con- 
struction requires  a  pole  only  5  ft.  higher  than  that  needed 
for  single  duty.  In  many  places  it  has  become  the  policy 
lor  the  telephone  and  central-station  interests  to  bear  jointly 
the  building  of  new  pole  lines,  although  only  one  may  have 
immediate  use  for  the  poles. 

Mr.  L.  O.  Ripley,  of  Wichita,  closed  the  central-station 
program  with  a  brief  discussion  of  the  difficulty  of  getting 
some  employees  to  handle  customers  tactfully,  as  well  as  the 
difficulty  with  which  some  customers  are  handled. 

ELECTION    OF    OFFICERS. 

The  convention  committees  appointed  by  President  Mur- 
row  at  the  opening  meeting  were  as  follows : 

Nominating  Committee — Messrs.  A.  L.  Newman,  Arkan- 
sas City;  C.  H.  Talmadge,  Kansas  City,  Mo.;  C.  H.  Rathert, 
Junction  City. 

Auditing  Committee — Messrs.  W.  S.  Newman,  Kansas 
City,  Mo. ;  W.  H.  Fellows ;  H.  W.  McGruder,  Liberal. 

Resolutions  Committee — Messrs.  M.  T.  Flynn,  Kansas 
City;  A.  G.  Purdy,  Topeka;  G.  A.  Seaburv,  Kansas  City, 
Mo. 

Committee  on  1912  Convention — Messrs.  L.  O.  Ripley. 
Wichita;  C.  C.  Brown;  B.  F.  Eyer,  Manhattan. 

The  report  of  the  nominating  committee  selecting  asso- 
ciation officers  for  the  following  year  met  the  unanimous 
approval  of  the  convention  and  the  following  were  declared 
elected; 

President.  Mr.   B.   F.   F.yer.   Manhattan;   first  vice-presi- 


dent. Mr.  I.  H.  Rathert,  Junction  City;  second  vice-presi- 
dent, Mr.  W.  J.  Welfert,  Winfield;  third  vice-president, 
.Mr.  M.  T.  Flynn,  Kansas  City;  secretary-treasurer,  Mr.  J. 
D.  Nicholson,  Newton.  Executive  committee,  Messrs.  L. 
O.  Ripley,  Wichita,  chairman;  .A.  G.  Purdy,  Topeka,  and 
W.  E    Sweezey,  Junction  City. 

Prof.  B.  F.  Eyer,  the  president-elect  of  the  Kansas  asso- 
ciation, is  professor  of  electrical  engineering  at  the  Kansas 
.Agricultural  College,  Manhattan,  and  is  also  vice-president 
of  the  local  central-station  company.  Professor  Eyer  at- 
tended both  the  University  of  Chicago  and  the  .'■\rmour  Insti- 
tute of  Technology,  being  graduated  from  the  latter  in  1902, 
and  has  since  received  his  E.E.  degree.  Besides  instruc- 
tional work  at  the  university  and  the  care  of  his  own  private 
electrical  interests  in  the  Manhattan  company.  Professor 
Eyer  has  devoted  some  time  to  consulting  work  for  a  num- 
ber of  the  smaller  Kansas  central  stations.  He  is  a  mem- 
ber of  the  National  Electric  Light  Association  and  is  an 
associate  of  the  American  Institute  of  Electrical  Engineers. 
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On  invitation  of  President-elect  Ever  the  1912  convention 
of  the  Kansas  Association  will  be  held  at  Manhattan  at  a 
date  in  the  fall  yet  to  be  determined  upon. 


Convention  of  Northwest  Electric  Association. 


Following  are  abstracts  of  the  papers  and  discussions  at 
the  final  sessions  of  the  Northwest  Electric  Association, 
which  held  its  annual  convention  at  Taconia,  Wash.,  Sept. 
21-23. 

Friday's  session  began  with  the  reading  of  the  paper  of 
Mr.  Arthur  Gunn,  Wenatchee,  Wash.,  on  "New-Business 
Methods  for  the  Small  Central  Stations." 

CENTRAL-STATION    NEW-BUSINESS    METHODS. 

In  this  paper  the  author  outlined  the  characteristics 
which  should  be  possessed  by  the  managers  of  small  plants 
if  they  are  to  be  successful.  The  characteristics  men- 
tioned include  ambition,  intelligence,  information,  industry, 
tact,  perseverance,  courage,  common  sense  and  a  feeling  of 
dissatisfaction  with  what  he  is  and  what  he  has  accom- 
plished. It  is  essential  for  him  to  lend  his  energies  to 
giving  a  satisfactory  service.  His  motto  should  be  "Charge 
what  the  service  is  worth  and  deliver  all  that  the  customer 
pays  for."  He  should  seek  to  give  the  customer  that  type 
of  installation  from  which  he  will  get  the  largest  business 
return  for  his  money. 

Suggestions  relating  to  methods  of  accounting  to  be  em- 
ployed in  connection  with  national  and  state  legislation  were 
briefly  outlined  in  a  paper  by  Mr.  C.  M.  Huggins.  The 
author  stated  that  there  has  been  a  great  change  in  the 
attitude  of  corporations  toward  commissions  during  the 
last  two  or  three  years,  and  it  is  now  appreciated  that 
while  there  may  be  considerable  annoyance  in  complying 
with  the  numerous  demands  made  by  the  commissions  and 
considerable  extra  expense  is  entailed  in  doing  so,  yet  much 
benefit  has  been  derived  from  their  oversight.  The  time  is 
rapidly  approaching  when  investors  will  be  very  chary 
indeed  of  securities  of  public-utility  companies  which  are 
not  under  commission  regulation.  Although  absolutely 
uniform  classification  of  accounts  for  all  operating  com- 
panies would  not  be  desirable  on  account  of  differences  in 
local  conditions,  yet  the  corporations  should  adopt  such  rea- 
sonable forms,  with  the  fewest  possible  complications,  as 
will  most  readily  furnish  information  desired  by  the  various 
commissions. 

Discussion. 

In  a  discussion  Mr.  Fred  Shields,  Moscow,  Idaho,  laid 
stress  on  the  fact  that  the  fixing  of  rates  in  small  central 
stations  was  a  different  problem  from  that  confronting ' 
larger  stations,  as  it  was  not  as  easy  to  explain  a  compli-. 
cated  rate  schedule  to  the  small  municipalities  as  to  the 
larger  cities. 

The  matter  of  the  extension  of  lines  to  outlying  districts 
was  also  discussed  and  different  experiences  were  narrated. 
A  number  of  interesting  cases  of  the  methods  employed  for 
securing  new  business  in  small  towns'  were  outlined  by 
several  speakers. 

.A.t  this  point  Mr.  McMicken,  Portland,  Ore.,  in  behalf 
of  the  Pacific  Light  &  Power  Company,  the  Portland  Gas  & 
Electric  Company  and  the  Byllesby  Company,  invited  the 
Association  to  hold  its  next  annual  convention  in  Portland, 
Ore. 

The  paper  of  Mr.  C.  N.  Huggins,  Portland,  Ore.,  en- 
titled "Methods  of  Accounting  in  Connection  with  National 
and  State  Legislation,"  was  next  presented. 

In  the  discussion  that  followed  it  was  stongly  urged  that 
a  uniform  system  of  accounting  should  be  adopted;  it  was 
also  urged  that  a  valuation  of  water  powers  should  be 
established. 

The  next  paper  to  be  read  was  entitled  "Central-Station 
Problems,"  and  was  prepared  bv  Mr.  A.  C.  McMicken, 
Portland.  Ore. 


(.'E.NTRAL-STATION     COMMERCI.-XL     PROULEMS. 

The  author  discussed  the  several  competitors  of  elec- 
tricity. He  stated  that  in  some  of  the  cities  gas  com- 
petition represents  the  most  serious  problem.  Gas  at  $1  per 
1000  cu.  ft.  represents  serious  competition  among  certain 
classes  of  customers.  However,  a  250-watt  tungsten-lani]) 
equipment  can  compete  successfully  with  the  so-called  gas 
arc,  both  in  illumination  and  in  the  cost  of  operation  at  thi' 
commercial  rates  charged  in  the  larger  cities.  In  the  line 
of  cooking,  energy  at  3  cents  per  kilowatt-hour  is  equivalent 
to  gas  at  $1  per  1000  cu.  ft.  Although  much  of  the  opera- 
tion of  the  electric  range  occurs  during  off-peak  hours,  yet 
the  fact  remains  that  some  of  the  load  does  overlap  the 
peak.  It  is  therefore  questionable  whether  electric  cookinj; 
at  the  low  rate  necessary  to  compete  with  gas  represents 
profitable  business  for  the  average  central  station  conipanv 
to  solicit. 

The  most  serious  competitor  with  the  electric  motor  in 
the  Pacific  Coast  cities  is  the  oil-burning  isolated  manufac- 
turing plant.  With  oil  fuel,  which  can  be  purchased  at  from 
70  cents  to  $1.25  per  gallon,  certain  isolated  plants  art- 
producing  energy  at  as  low  as  $30  per  hp-year.  It 
has  been  shown  in  a  number  of  instances  that  the  mann- 
facturer  is  willing  to  pay  a  little  higher  cost  per  year  for 
electricity,  provided  the  output  of  his  factory  can  be  in- 
creased by  the  installation  of  inotors,  the  reduction  of  fric- 
tion losses  usually  accomplishing  the  desired  results. 
Although  the  rapid  adoption  of  small  high-efficiency  lamp; 
by  residence  consumers  has  been  a  source  of  worry  to  cer- 
tain central-station  managers,  the  fact  is  that  the  high- 
efficiency  lamp,  generally  speaking,  has  been  a  boon  to  the 
central  station,  making  it  possible  to  secure  much  busines: 
which  could  not  formerly  be  obtained  and  educating  th( 
public  to  the  use  of  more  light. 

Discussion. 

Discussion  of  this  paper  was  taken  up  at  the  afternooi 
session.  A  question  arose  as  to  the  advisability  of  extend 
ing  lines  where  a  certain  revenue  was  not  guaranteed.  I 
the  larger  cities  it  was  deemed  advisable  to  endeavor  t 
reach  all  consumers,  even  though  a  given  income  is  not  i 
sight,  inasmuch  as  the  franchise  practically  entitles  th 
people  to  the  service  if  desired :  whereas  in  the  small  town 
and  outlying  districts  it  perhaps  would  be  wiser  to  exten 
lines  only  where  a  given  income  could  be  realized.  It  wa 
pointed  out  that  the  tendency  not  to  build  to  prospectiv 
consumers  in  the  cities  tended  to  create  a  feeling  for  nii 
nicipal  ownership. 

Mr.  T.  C.  Martin,  secretary  of  the  National  Electr- 
Light  Association,  was  introduced  to  the  convention  at  tl 
iTiorning  session,  and  explained  the  advantages  to  be  gaine 
by  affiliation  with  the  national  association.  He  assure 
the  association  that  it  would  in  no  way  lose  its  identity  ( 
state  rights,  and  would  be  greatly  benefited  by  the  assis 
ance  received  from  the  national  association  in  matters  ' 
pernicious  legislation,  etc.,  and  the  distribution  of  valuab 
literature.  He  showed  where  other  minor  associations  h; 
benefited  to  a  great  extent  by  such  affiliation,  and  urgi 
a  like  action  on  the  part  of  the  Northwestern  associatio 
The  matter  was  referred  to  the  executive  committee  f' 
action. 

Mr.  S.  E.  Doane,  of  the  National  Electric  Lamp  Associ 
tion,  was  then  introduced,  and  addressed  the  convention  1 
the  lamp  situation,  stating  that  it  was  only  a  matter 
time  .when  tungsten-filament  lamps  would  universally  ta 
the  place  of  carbon-filament  lamps,  and  shovi'ing  where  tl 
would  be  of  benefit  both  to  the  central  station  and  the  cc 
sumer.  He  stated  that  these  lamps  would  be  supplied 
low  wattages  within  a  short  time,  and  also  dwelt  on  t 
value  of  the  rate  committee  and  its  work. 

The  first  paper  at  the  afternoon  session  was  that  of  ^" 
R.  E.  Thatcher,  Seattle,  on  "Meter  Accuracy  in  Relati 
to  Central-Station  Income." 
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METERS    AND    CENTRAL-STATION     INCOME. 

Mr.  R.  E.  Thatcher  presented  a  paper  in  wliich  attention 
was  called  to  the  importance  of  meter  accuracy  with  rela- 
tion to  central-station  income.  He  stated  that  the  energy 
at  the  meter  is  the  finished  product,  and  anything  affecting 
the  registration  of  the  energy  alifects  the  gross  income,  so 
that  a  saving  as  small  as  2  per  cent  in  the  gross  income 
niav  determine  whether  dividends  will  be  paid  or  not.  The 
.\att-liour  meter  is  an  instrument  having  an  inherent  ttn- 
'<ncy  to  under-register  the  energy  passing  through  it.  As 
.1  general  proposition  an  average  increase  of  from  i  per 
cent  to  1.5  per  cent  in  the  accuracy  of  meters  will  more 
tlian  pay  the  cost  of  making  tests.  Mr.  Thatcher  stated  that 
the  results  obtained  with  cupped-diamond  jewels  in  direct- 
current  meters  have  been  highly  satisfactory,  the  life  being 
about  five  times  that  of  the  sapphire  jewel.  The  flat 
diamond  with  a  ring-stone  sapphire  guide  has  not  proved 
satisfactory.  In  making  periodic  tests  of  meters  it  is  de- 
sirable to  use  a  phantom  load.  One  of  the  most  convenient 
methods  is  that  involving  the  use  of  small  storage  batteries 
for  supplying  current  to  the  series  coils.  \'ery  satisfactory 
results  have  been  obtained  with  portable  automobile  bat- 
teries rated  at  60  amp-hours.  Phantom  loads  for  alter- 
nating-current meters  can  easily  be  obtained  by  means  of 
series  transformers.  A  convenient  lamp-bank  load  for  use 
in  testing  small  meters  consists,  of  twelve  32-cp  and  two 
i6-cp  tubular  lamps  placed  in  a  wooden  carrying  frame, 
upon  which  are  located  the  controlling  circuits.  The  lamps 
ire  so  arranged  that  they  may  be  connected  two  in  series 
icross  220  volts,  or  all  in  parallel  across  no  volts. 

Following  Mr.  Thatcher's  paper,  Mr.  J-  G.  Finley, 
~-pokane.  read  a  very  exhaustive  treatise  on  the  conditions 
obtaining  with  the  different  companies  in  this  regard.  ' 

Mr.  H.  M.  Winter,  Seattle,  then  read  his  paper  on  "Elec- 
■ric  Heating  and  Kindred  Uses  of  Electricity." 

ELECTRIC    H<!ATING. 

Domestic  and  commercial  electric  heating  and  cooking, 
lomestic  electric  heating  and  the  domestic  application  of 
notors  were  interestingly  described  in  this  paper.  Among 
the  heating  devices  the  flatiron  was  said  to  be  the  great- 
est revenue  producer,  the  average  monthly  consumption 
being  about  6  kw-hours.  Second  to  the  flatiron  among 
:'^.e  heating  and  cooking  devices  is  the  toaster,  which  con- 
-umes  650  watts  or  less.  The  average  monthly  consumption 
'if  the  toaster  is  approximatelv  3  kw-hours.  On  account  of 
the  high  initial  cost  of  electric  heating  and  cooking  ap- 
pliances, in  the  majority  of  homes  individual  articles,  such 
as  hot  plates,  broilers,  frying  pans,  cereal  cookers,  grids, 
etc..  are  purchased  from  time  to  time,  the  expectation  being 
thereby  to  acquire  finally  a  complete  set.  The  average 
connected  load  with  the  large  kitchen  outfits  is  approxi- 
mately 5  kw.  Where  the  connected  load  is  approximately 
5  kw  the  average  kilowatt-hours  used  per  month  is  about 
150.  Many  of  the  central-station  managers  have  expressed 
themselves  as  being  of  the  opinion  that  until  the  manufac- 
turers develop  an  electric  range  with  a  lower  ma.ximum  de- 
mand than  can  be  obtained  at  present  it  will  not  be  wise  to 
idvocate  the  use  of  electric  cooking  exclusively  in  the  home. 

Mr.  Cheney,  of  Seattle,  one  of  the  staff  of  fhe  Washing- 
ton Underwriters,  was  then  introduced,  and  addressed  the 
meeting  on  the  necessity  of  all  wiring  in  small  towns,  with- 
out inspector  service,  being  done  with  the  utmost  care,  to 
eliminate  fire  risk.  He  stated  that  endeavors  were  being 
made -to  have  the  agents  of  the  different  light  companies 
in  these  small  towns  appointed  inspectors,  to  see  that  all 
electrical  work  was  properly  done. 

The  executive  committee,  after  discussing  the  proposi- 
tion of  the  Northwestern  association  affiliating  with  the 
National  association,  recommended  such  affiliations. 

At  the  meeting  on  Saturday,  Sept.  23,  a  paper  by  Mr. 

.   N'-   \\ .    Brockett.    Seattle,   entitled    "Legal   Aspects   of   the 

'•i.?ht  and  Power  Business."  was  read  and  discussed.     The 


subject  was  treated  under  the  heads  of  organization,  water- 
rights,  business  organization,  franchises,  right-of-way,  pro- 
tection of  lines,  contracts,  collections  and  liability.  Each 
of  these  was  handled  in  an  instructive  manner.  In  ap- 
pendices were  outlined  decisions  on  water  rights  in  Wash- 
ington and  petitions  for  franchises. 

The  final  paper  of  the  convention  was  one  presented  by 
title  dealing  with  municipal  ownership. 

MUNICIPAL    OWNERSHIP. 

In  a  report  prepared  for  the  taxation  committee  of  the 
Seattle  Chamber  of  Commerce  much  information  was 
given  concerning  the  municipal  ownership  and  operation 
of  the  central  station  in  Seattle.  According  to  the  report 
the  city  lighting  plant  is  charging  and  collecting  from  the 
taxpayers  through  the  general  fund  an  average  of  $181  per 
kilowatt-year  for  street  lighting,  while  private  consumers 
are  obtaining  service  at  from  $40  per  kilowatt-year  to  $80 
per  kilowatt-year.  The  plant-  is  charging  and  collecting 
from  the  taxpayers  through  the  general  fund  an  average 
of  4.62  cents  per  kilowatt-hour  for  street  lighting,  while 
private  consumers  obtain  rates  as  low  as  1.5  cents  per  kilo- 
watt-hour. The  report  claims  that  electric  lighting  and 
motor  service  is  being  furnished  tn  tlic  private  cnnsnniers  at 


less  than  cost  of  manufacture  and  distribution  when  all  the 
elements  of  expense  are  considered. 

Instead  of  the  more  usual  "question  box"  certain  of  the 
members  prepared  questions  which  were  answered  in  a 
formal  manner  by  other  members.  Messrs.  C.  H.  Cleaver 
and  Arthur  Gunn  submitted  in  this  way  questions  relating 
to  supplying  energy  in  small  quantities  for  general  domestic 
service  and  in  larger  quantities  for  railway  service,  which 
were  answered  by  Messrs.  H.  V.  Gates  and  R.  A.  Willson. 

AFFILIATION    WITH    N.    E.    L.    A. 

.\s  a  result  of  a  recommendation  to  the  executive  com- 
mittee the  following  resolution  was  unanimously  adopted : 

"That  the  report  of  the  executive  committee  on  the  ques- 
tion of  affiliation  with  the  National  Electric  Light  Associa- 
tion be  and  the  same  is  hereby  approved  and  ratified  with 
the  understanding  that  the  present  autonomy  of  the  North- 
west Electric  Light  &  Power  Association  be  retained,  and 
the  power  of  collection  of  dues  and  other  funds  be  fully 
retained  by  this  association,  the  secretary  of  this  associa- 
tion to  remit  to  the  National  Electric  Light  Association  an 
amount  not  exceeding  one-half  of  the  fees  now  charged  by 
the  national  association,  as  such  amounts  may  become  due; 
this  resolution  to  take  effect  Oct.  i,  191 1." 

Changes  were  made  in  the  constitution  so  that  hereafter 
Class   .\   and   Glass    B   members   will   not   have   to   pay   an 
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initiation  fee,  the  annual  fee  of  Class  B  and  Class  C  mem- 
bers will  be  $5,  and  the  president  cannot  be  re-elected  to 
serve  for  two  years  after  his  expiring  term. 

The  president  and  secretary  were  instructed  to  make 
fonnal  application  covering  the  affiliation  of  the  Northwest 
Electric  Light  &  Power  Association  with  the  National  Elec- 
tric Light  Association. 

A  motion  that  the  constitution  of  the  N.  W.  E.  L.  &  P.  A. 
be  amended  so  as  to  conform  in  all  details  with  the  re- 
quirements of  the  N.  E.  L.  A.,  and  that  the  inserting  of 
the  necessary  clauses  into  the  constitution  be  left  in  the 
hands  of  the  committee  on  amendments,  its  powers  to  be 
limited  to  the  resolution  already  adopted,  was  promptly 
voted   down. 

The  following  officers  were  unanimously  elected:  Mr.  J. 
E.  Davidson,  Pacific  Light  &  Power  Company,  Portland, 
Ore.,  president;  Mr.  J.  M.  Kincaid.  Port  Townsend,  Wash., 
first  vice-president  for  Washington;  Mr.  George  Harding. 
Coeur  dAlene,  Idaho,  second  vice-president  for  Idaho; 
Messrs.  H.  L.  Bleecker,  Spokane,  Wash. ;  W.  J.  Grambs, 
Seattle,  Wash.;  Arthur  Gunn,  Wenatchee,  Wash.;  O.  B. 
Coldwell,  Portland,  Ore.;  M.  D.  Spencer,  Eugene,  Ore.;  L. 
B.  Faulkner,  Olympia,  Wash.;  J.  S.  Thronton,  Aberdeen, 
Wash. ;  Douglass  Almond,  Anacortes,  Wash.,  executive 
committee.  Mr.  Norman  W.  Brockett  was  appointed  by 
President  Davidson  as  secretarv-treasurer  to  succeed  him- 
self. 

ENTERTAINMENT    FEATURES. 

On  Thursday  afternoon,  Sept.  21,  the  visiting  ladies 
were  the  guests  of  the  Washington  Water  Power  Company 
on  an  automobile  trip  to  the  Spokane  Country  Club.  Tea 
was  served  at  the  club  house,  and  a  pleasant  social  after- 
noon was  spent,  the  party  returning  to  Spokane  in  the 
evening.  At  8:30  in  the  evening  an  informal  ball  was  held 
at  the  Hall  of  Doges.  Seventy-five  couples  attended  this 
function.  At  11:30  lunch  was  served  in  the  "Hall  of 
Palms."  The  affair  was  admirably  handled  and  an  atmos- 
phere of  welcome  and  hearty  fellowship  pervaded  the  hall. 

On  Friday  morning  the  ladies  at  the  convention  were 
the  guests  of  the  Spokane-Inland  Railway  Company  on  an 
excursion  to  Hayden  Lake.  About  forty  ladies  attended 
the  function  and  dinner  was  served  at  the  lake. 

Friday  evening  was  given  over  to  the  viewing  of  Spokane 
by  electric  light,  and  all  members  expressed  great  surprise 
at  the  modern,  up-to-date  illumination  of  the  city,  the  num- 
ber of  display  windows  and  signs  and  the  substantial,  high- 
class  character  of  the  signs  as  well  as  the  lack  of  gas  in- 
stallations. 

On  Saturday  afternoon  the  visiting  guests  were  enter- 
tained by  the  Washington  Water  Power  Company  on  an 
automobile  sight-seeing  excursion  throughout  the  city. 
About  fifty  availed  themselves  of  this  opportunity. 

On  Saturday  evening  the  closing  banquet  was  held  at 
Davenport's  Restaurant,  about  125  members  being  present. 
The  lady  visitors  attended  a  theater  party  in  a  body  as  the 
guests  of  the  Washington  Water  Power  Company.  ' 

On  Sunday  seventy-five  members  were  taken  on  an  auto- 
mobile inspection  trip  to  the  Long  Lake  and  Little  Falls 
plants  of  the  Washington  Water  Power  Company. 


Public  Service  Commission  News. 


WISCONSIN  COMMISSION. 

The  Milwaukee  Electric  Railway  &  Light  Company  has 
been  authorized  by  the  Railway  Commission  to  issue  $2,- 
000,000  of  refunding  and  extension  mortgage  bonds,  in  de- 
nominations of  $1,000  each,  to  bear  interest  at  the  rate  of 
4>4  per  cent  per  annum.  The  issue  is  authorized  for  the 
purpose  of  supplying  the  company  with  funds  to  pay  an 
outstanding  indebtedness  incurred  by  reason  of  additions 
and  extensions  made  to  the  property  during  the  vear  ended 


Aug.  1,  1911.  The  bonds  must  be  sold  for  money  and  for 
not  less  than  85  per  cent  of  par  value.  The  mortgage  deed 
has  been  made  by  the  company  to  the  Trust  Company  of 
America  and  W.  H.  Leupp  as  trustees. 

The  commission  recently  heard  the  arguments  on  the  pe- 
tition of  the  Manitowoc. &  Northern  Traction  Company  for 
authority  to  increase  its  fare  between  Manitowoc  and  Two 
Rivers  from  10  to  15  cents.  The  company's  charter  provides 
for  a  lo-cent  fare,  but  the  traction  company  contends  that 
this  rate  does  not  yield  a  sufficient  revenue  to  pay  all  legiti- 
mate expenses.  The  company  recently  won  its  case  in 
court,  but  upon  suggestion  of  the  court  the  commission  was 
asked  to  investigate  the  conditions  and  fix  the  amount  of 
the  fare. 

MARYLAND  COMMISSION. 

The  Hagerstown  Railway  Company  has  petitioned  for 
permission  to  purchase  267  shares,  at  $50  per  share,  of  the 
Myersville  &  Catoctin  Railway  Company.  This  purchase, 
if  allowed,  will  transfer  control  to  the  Hagerstown  Railway 
Company  and  will  be  an  additional  step  in  the  consolida- 
tions which  have  lately  occurred  in  the  interurban  lines  of 
western  Maryland. 

A  public  hearing  on  the  proposed  new  rates  of  the  Chesa- 
peake &  Potomac  Telephone  Company  will  be  given  Oct. 
18,  beginning  at  10:30  a.  m.  At  the  same  time  the  com- 
mission will  consider  the  report  of  Messrs.  D.  C.  and 
W.  B.  Jackson,  the  Boston  experts,  on  tlie  proposed  rates, 
which  was  recently  submitted  to  that  body  and  printed  in 
pamphlet  form  by  the  commission.  The  new  rates  were 
submitted  to  the  commission  several  months  ago  and  it 
made  many  changes,  including  the  abolition  of  flat-rate  un- 
limited service.  Some  of  the  changes  are  reductions,  while 
others  are  apparentlv  increases.  The  subject  is  so  compli- 
cated that  the  commission  secured  the  services  of  the  ex- 
perts, who  took  up  the  questions  involved  with  Charles  E. 
Phelps,  Jr.,  the  chief  engineer  of  the  commission.  The 
Messrs.  Jackson  recommend  the  adoption  of  the  new 
schedule  with  some  minor  changes. 

NEW  YORK  COMMISSION  NEWS. 

On  Oct.  16  the  Public  Service  Commission  for  the  First 
District  will  consider  the  petition  filed  by  various  organiza- 
tions of  stationary  engineers  against  the  rates  now  charged 
by  the  New  York  Edison  Company.  It  was  alleged  in  this 
petition  that  the  rates  charged  to  small  consumers  are 
exorbitant  as  compared  to  those  charged  to  large  ones. 

An  application  has  been  received  from  the  Dry  Dock, 
East  Broadway  &  Battery  Railroad  Company  for  authority 
to  change  from  the  use  of  horse  cars  to  storage-battery 
cars  on  its  Avenue  B  and  Canal  Street  lines.  The  company 
is  a  part  of  the  Third  Avenue  system,  now  operated  through 
receivership.     A  hearing  is  scheduled  for  Oct.  13. 

A  hearing  has  been  ordered  to  be  held  on  the  application 
of  the  New  York  &  North  Shore  Railroad  Company  foi 
authority  to  issue  bonds  to  the  amount  of  $1,500,000  anc 
stock  to  the  amount  of  $771,764,  proceeds  of  which  are  ti 
be  used  for  improvements.  Mr.  Edward  M.  Bassett.  for 
merly  a  member  of  the  commission,  represents  the  road  ii 
the  application. 

OHIO     COMMISSION     NEWS. 

Two  applications  for  exchange  service  between  Indc 
pendent  and  Bell  Telephone  Companies  and  two  applies 
tions  for  the  sale  of  Bell  properties  to  Independents  hav 
been  filed  with  the  Public  Service  Commission  at  Cokimbu: 
In  the  cases  of  the  latter  supplemental  petitions  asking  fi 
the  exchange  of  service  were  also  filed.  The  hearings  wei 
set  for  Oct.  6. 

The  applications  for  exchange  of  service  were  made  t 
the  Mount  Sterling  Telephone  Company  and  the  Van  We 
Telephone  Company,  while  President  B.  E.  Sunny  and  Se 
retary  C.  E.  Mosly,  of  the  Central  Union,  signed  for  th, 
company.     The  contracts  submitted   for  approval  provK 
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that  the  local  companies  shall  receive  25  per  cent  of  the 
long-distance  tolls  originating  on  their  lines,  or  if  they 
establish  branch  switchboards,  then  they  are  to  receive  60 
per  cent  of  the  tolls.  The  Bell  company  is  to  pay  the  taxes 
on  the  long-distance  lines,  but  the  local  companies  may  rent 
its  instruments  at  the  rate  of  $1  per  year,  delivered  at 
Indianapolis,  .-\ccording  to  the  ciMitracts.  the  Central  Union 
has  reserved  a  measure  of  control  over  the  local  companies, 
as  they  will  not  be  permitted  to  make  any  switchboard  or 
other  connections  with  any  other  lines  without  the  written 
consent  of  this  company.  On  the  other  hand,  decisions  of 
the  federal  court,  rendered  some  years  ago,  were  to  the 
effect  that  local  companies  are  under  obligations  in  giving 
public  service  to  afford  connections  with  other  lines  that 
apply  for  them  and  cannot  limit  themselves  to  connections 
with  the  lines  of  one  long-distance  company  exclusively 
unless  no  requests  for  connections  are  made. 

.Applications  for  the  sale  of  Central  Union  properties  to 
local  Independent  companies  were  received  from  the  Citi- 
zens' Telephone  Company,  of  Delaware,  and  the  Ashtabula 
Telephone  Company,  of  Ashtabula.  In  the  petitions  it  is 
stated  that  duplication  of  service  either  results  in  rendering 
the  business  unprofitable  to  the  companies  or  imposes  an 
indue  burden  upon  the  public. 

The  value  of  the  Central  Union  property  at  Delaware 
-  placed  at  $10,573,  which  the  Citizens'  Telephone  Company 

.\s  it  is  willing  to  pay.     At  Ashtabula  the  value  of  the 

entral  Union  property  is  given  as  $17,950,  with  the  addi- 

'in  of  $1,450  for  toll  lines  in  Ashtabula  County.  There 
'le  saving  to  users  is  placed  at  $2,448  per  year. 

Opposition  has  developed  to  the  merging  of  the  plants 
at  Delaware  and  Ashtabula.  Those  who  have  made  com- 
nlaint  claim  that  the  step  will  result  in  an  increase  in  the 

ites  for  service  so  far  as  the  public  is  concerned.     Under 

e  circumstances  the  commission  will  be  compelled  to  make 

rigid  investigation  in  both  cases  to  ascertain  for  itself  the 
robable  results  of  consolidation. 

The  commission  has  received  a  written  complaint  from 
layor  Baehr,  of  Cleveland,  alleging  that  the  service  giv  n 
y  the  Cleveland  Telephone  Company  and  the  Cuyahoga 
Telephone  Company  is  inefficient. 

This  step  was  taken  by  Mayor  Baehr  following  the  adop- 
tion of  a  resolution  by  the  City  Council  requesting  him 
to  file  complaint.  The  resolution  was  offered  by  Council- 
man Townes  because  of  numerous  complaints  made  by 
merchants  on  West  Twenty-fifth  Street  and  was  adopted 
by  unanimous  vote  of  the  members.  The  matter  had  been 
under  discussion  for  some  time  and  councilmen  had  in- 
vestigated to  some  extent  before  the  resolution  came  be- 
'ore  them. 

.\nother  resolution  prepared  by  Councilman  Townes 
mthorizes  the  city  clerk  to  insist  that  Cuyahoga  County 
delegates  to  the  constitutional  convention  make  an  effort  to 
secure  an  amendment  that  will  authorize  the  cities  to  own 
and  operate  telephone  systems  in  competition  with  the  pri- 
vately owned  plants.  This  was  brought  about  through  the 
belief  that  a  material  advance  in  rates  will  be  made  when 
the  two  local  companies  are  consolidated,  as  it  is  expected 
they  will  be.  Council  has  the  advice  of  a  telephone  engi- 
neer to  the  effect  that  a  plant  wath  a  capacity  for  25.000 
telephones  can  be  installed  complete,  buildings  and  under-* 
ground  work,  for  the  outlay  of  $3,500,000.  The  Cleveland 
Telephone  Company  now  claims  40,000  subscribers,  so  it 
would  seem  that  a  plant  of  the  size  under  consideration 
would  not  be  sufficient  to  take  care  of  the  business  if  the 
rates  fixed  are  sufficient  to  take  a  great  amount  of  business 
trom  the  two  old  companies,  even  when  combined. 

Secretary  RadclifTe,  of  the  Public  Service  Commission, 
has  rendered  an  opinion  to  the  effect  that  telephone  com- 
panies may  increase  their  rates  without  consulting  the 
commission,  but  that  they  must  file  their  schedules  with  it. 
Then,  upon  complaint  or  upon  its  own  initiative,  the  com- 
mission may  make  an  investigation  and  afford  relief  if  it 


finds  that  the  rates  are  excessive.  It  was  the  general 
opinion  that  the  new  law  made  it  impossible  to  increase 
rates  until  some  further  legislation  was  secured  along  that 
line. 

The  report  of  the  Cuyahoga  Telephone  Company,  of 
Cleveland,  filed  with  the  commission,  shows  that  it  is  fur- 
nishing service  in  about  seventy-five  instances  free  of  cost. 
These  are  given  under  the  head  of  "Schedule  of  Special 
Contracts."  The  commission  will  look  into  the  nature  of 
these  contracts.  The  only  free  or  reduced-rate  service  al- 
lowed under  the  new  laws  is  to  the  United  States  govern- 
ment, the  State,  county,  city  and  charitable  institutions  and 
to  officers  and  employees  of  the  company. 

Assistant  City  Solicitor  A.  J.  Dwyer,  of  Dayton,  has 
rendered  an  opinion  that  the  telephone  companies  of  that 
city  may  continue  to  furnish  service  to  the  public  schools 
at  special  or  reduced  rates.  He  states  that  the  boards 
of  education  are  subdivisions  of  the  State  and  that  the  new 
public-utilities  law  provides  for  this.  The  schools  are  now 
paying  $350  per  year  for  their  service,  while  the  cost  would 
be  about  $3,000  if  the  full  rates  were  paid. 

ONTARIO    HYDROELECTRIC    COMMISSION. 

The  Lindsay  Light,  Heat  &  Power  Company,  which  prior 
to  Sept.  29  had  no  franchise,  decided  to  sell  its  entire  plant 
and  system.  The  town  secured  an  option  on  the  plant,  and 
a  valuation  of  $230,000  was  placed  upon  it  by  the  Ontario 
Hydroelectric  Commission.  In  the  meantime  the  Seymour 
Power  Company  came  forward  with  a  somewhat  higher  of- 
fer to  the  Lindsay  Light,  Heat  &  Power  Company  than  the 
town  had  made  and  also  offered  very  favorable  terms  to  the 
town  corporation  of  Lindsay  in  exchange  for  the  granting 
of  the  franchise.  On  Sept.  29  the  ratepayers  carried  a 
by-law  granting  a  franchise  to  the  Lindsay  Light,  Heat  & 
Power  Company,  but  the  passing  of  this  by-law  by  the  rate- 
payers does  not  in  any  way  preclude  them  from  voting 
on  the  by-law  to  be  submitted  on  Oct.  12  providing 
for  the  purchase  of  the  Lindsay  Light,  Heat  &  Power  Com- 
pany's plant  by  the  town.  The  passing  of  the  first  by-law 
has  occasioned  considerable  comment  in  the  town,  as  in  the 
event  of  the  defeat  of  the  by-law  on  Oct.  12  the  Seymour 
Power  Company  will  secure  possession  of  the  Lindsay 
Light,  Heat  &  Power  Company  and,  with  it,  the  franchise 
granted  to  the  latter  company  by  the  ratepayers  on  Sept.  29. 


CURRENT    NEWS   AND   NOTES. 

Colorado  Electric  Club. — At  the  midweek  lunch  on 
Sept.  28  of  the  Colorado  Electric  Club  Mr.  J.  C.  Hendricks, 
manager  of  the  Denver  baseball  team,  explained  how  the 
Jovian  method  of  "altogether  all  the  time"'  had  been  suc- 
cessfully applied  to  his  team  and  had  secured  to  it  the  pen- 
nant by  the  largest  percentage  margin  of  any  league  in  the 
country. 

*  *     * 

RocKFORD  (III.)  Electrlc  Show. — The  armory  at  Rock- 
ford,  111.,  has  been  secured  for  an  electric  show  and  the 
business  sessions  of  the  Illinois  State  Electric  Association, 
which  will  hold  its  annual  meeting  Oct.  24,  25  and  26  in 
Rockford.  Among  the  speakers  will  be  Mr.  H.  E.  Chub- 
buck,  general  manager  and  executive  officer  of  the  Illinois 
Traction  System;  Mr.  John  C.  Gilchrist,  president  of  the 
National  Electric  Light  Association ;  Mr.  W.  A.  Fox, 
of  the  Commonwealth-Edison  Company,  and  Mr.  Frank 
Baker,  of  the  North  Shore  Electric  Company. 

*  it      * 

Census  of  Electric  Meters  in  Second  Commission  Di.s- 
TRICT.  New  York. — The  New  York  Public  Service  Commis- 
sion. Second  District,  has  made  a  census  recently  of  the 
total  number  of  watt-hour  meters  in  service  in  the  dis- 
trict. Returns  were  received  from  297  companies,  which 
showed  a  total  of  162,488  meters  in  use  as  of  July  i,  191 1. 
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.\  few  companies  whicli  operated  a  small  number  of  meters 
dill  not  report  in  time  to  have  their  records  included  in  the 
census,  but  it  is  estimated  that  the  addition  of  tlie  meters  of 
these  conipan  es  would  increase  the  total  to  165,000  meters. 
This  amount  includes,  of  course,  all  of  New  York  State,  ex- 
cepting Greater  Xew  York,  which  is  under  the  jurisdiction 
of  the  First  District  commission.  If  the  average  investment 
per  meter,  including  installation  expense,  is  assumed  at  $18, 
which  is  probably  a  low  estimate,  this  would  mean  a 
total  investment  in  recording  watt-hour  meters  of  nearly 
$3,000,000  in  the  Second  Public  Service  District. 

*  *     * 

Dk.  Stein.metz's  Annlwl  Lecture  in  Ciiic.vcio. — A  lec- 
ture by  Dr.  C.  P.  Stcinmetz.  of  Schenectady,  has  become 
a  regular  annual  feature  of  the  joint  meetings  of  the 
Chicago  Section  of  the  American  Institute  of  Electrical 
Engineers  and  the  Electrical  Section  of  the  Western 
-Society  of  Engineers.  This  year  Dr.  Steinmetz's  subject 
will  be  "Reactance  in  Alternating-Current  Circuits,"  and 
he  will  speak  on  the  evening  of  Oct.  25,  probably  at  Fuller- 
ton  Ilall,  Art  Institute. 

*  *     * 

\'..\i.UE  OF  Electric-Sign  Advertising. — It  is  stated  that 
the  electric-sign  space  on  the  roof  of  the  Studebaker  Build- 
ing, covering  half  a  block  above  Forty-eighth  Street,  be- 
tween Broadway  and  Seventh  Avenue,  New  York,  has  been 
leased  at  a  price  close  to  $25,000  a  year.  The  conditions  of 
the  sign  lease  imply  that  the  roof  cannot  be  used  for  any 
other  purpose.  The  new  sign,  which  will  cast  its  blaze  of 
light  down  Broadway  and  Seventh  Avenue,  in  the  theater 
district,  will  proclaim  the  virtues  of  a  breakfast  food. 

A  Better  Sign  ORrJN.\NCE  Urged  for  St.  Louis. — The 
Meed  for  more  liberal  provisions  in  the  St.  Louis  electric- 
~ign  ordinance,  which  now  restricts  displays  to  positions 
within  18  in.  of  buildings,  was  urged  in  a  talk  by  Mr.  Ell  C. 
Bennett,  of  St.  Louis,  before  the  St.  Louis  League  of 
Electrical  Interests,  on  Sept.  26.  The  speaker  declared 
that  spectacular  electric  signs,  brilliantly  lighted  streets 
and  brightly  illuminated  store  windows  attract  visitors  and 
serve  as  a  stimulus  to  trade.  The  enactment  of  a  better  sign 
ordinance,  said  Mr.  Bennett,  should  be  the  first  w-ork  of 
the  business  organizations  of  the  city. 

*  *     * 

American  Society  of  Municip.xl  Improvements. — The 
eighteenth  annual  convention  of  the  American  Society  of 
Municipal  Improvements  was  held  in  Grand  Rapids.  Mich., 
on  Sept.  26  to  29  inclusive.  Such  subjects  as  garbage  dis- 
posal, street  cleaning,  paving,  sewer  specifications,  water 
supply,  etc.,  were  discussed.  Mr.  E.  A.  Fisher,  city  engi- 
neer of  Rochester,  N.  Y.,  delivered  the  report  on  street 
lighting,  and  Mr.  Joseph  E.  Putnam,  assistant  city  engi- 
neer of  the  same  city,  read  a  paper  entitled  "Some  Ex- 
amples of  Ornamental  Street  Lighting."  Mr.  E.  A.  Kings- 
ley,  of  Little  Rock,  Ark.,  was  elected  president. 

*  *     If 

Chicago  Subway  Project.— Mayor  Harrison  of  Chi- 
cago has  sent  to  the  City  Council  a  proposed  ordinance 
formally  establishing  a  permanent  commission  to  design, 
construct  and  maintain  a  subway  system  for  passenger 
railway  service  in  the  city  of  Chicago.  The  City  Council 
is  to  select  the  routes,  but  the  commission  is  to  have  charge 
of  the  work,  including  the  location  of  underground  utilities 
affected  by  the  building  of  the  subw^ay.  The  present  sub- 
way commission  is  a  temporary  body  and  consists  of  Mr. 
John  Ericson.  city  engineer:  Mr.  E.'C.  Shankland,  a  con- 
sulting engineer,  and  Mr.  James  J.  Reynolds,  a  railway 
expert.  The  Mayor's  proposed  ordinance  was  referred  to 
the  committee  on  local  transportation. 

*  *     * 

Toronto  Muncipality  to  Take  Over  Suburban  Elec- 
tric Railway. — The  board  of  control  of  the  city  of  To- 
ronto, actii\g  on  advice  of  the  corporation  counsel,  has  de- 


cided to  give  notice  of  the  city's  intention  to  take  over,  at 
the  expiration  of  the  franchise  on  Nov.  16,  1912,  those  por- 
tions of  the  Toronto  &  Scarboro  Railway  (now  the  Toronto 
&  York  Radial  Railway)  Company's  line  which  lie  within 
the  city  limits  of  Toronto.  The  sections  to  be  taken  over 
include  the  line  operated  by  the  Toronto  Railway  on  Queen 
Street  East  from  Howard  to  Oak  Avenue,  the  Scarboro 
line  on  the  Kingston  Road  from  Queen  Street  to  the  east 
limit  of  East  Toronto,  the  line  on  Queen  Street  from  the 
city  limits  to  Munro  Park,  and  300  ft.  of  line  on  Gcrrard 
Street  in  East  Toronto. 

CoMMERci.\L  Section  of  the  N.  E.  L.  .\. — The  executive 
connnittee  of  the  Connnercial  Section  of  the  National  Elec- 
tric Light  .•\ssociation  held  a  meeting  Sept.  25  in  Chicago. 
Mr.  H.  J.  Gille,  Minneapolis,  chairman  of  the  section,  pre- 
sided, and  Mr.  Philip  S.  Dodd,  of  Cleveland,  the  secretary, 
performed  the  duties  of  his  office.  Messrs.  George 
Williams,  'New  York;  F.  H.  Golding,  Rockford;  G.  N. 
'i'idd.  New  York;  Joseph  E.  Lukes,  Reno;  Joseph  F.  Becker. 
New  York ;  H.  L.  Parker,  Baltimore ;  John  Meyer,  Phila- 
delphia;  W.  H.  Hodge,  Chicago:  T.  I.  Jones,  Brooklyn,  and 
L.  M.  Wallace,  Boston,  were  selected  to  direct  committee 
W'ork  for  the  Seattle  convention  of  next  year.  The  Com- 
mercial .Section  has  experienced  a  rapid  development  within 
the  last  two  years  and  has  now  over  1200  members. 

*  *     * 

Brooklyn  Company  Section  of  N.  E.  L.  A. — With  the 
largest  attendance  in  its  history,  the  Brooklyn  Companv 
Section  of  the  N.  E.  L.  A.  held  its  first  fall  meeting  on  thi- 
evening  of  Oct.  2,  with  Mr.  M.  J.  Shugrue,  president 
of  the  section,  in  the  chair.  Mr.  H.  W.  Cluthe,  of  the  fiscal 
department,  presented  a  paper  on  "Rendering  Bills  for 
Electric  Service,"  and  Mr.  T.  W.  Flowers,  of  the  auditing 
department,  one  on  "Storeroom  Organization  and  Account- 
ing." Each  of  these  papers  counts  twenty  points  for  it? 
writer  in  the  company's  competition  for  delegates  to  the 
Seattle  Convention.  After  animated  discussion  of  the 
papers,  and  motion  pictures,  Mr.  John  F.  Gilchrist,  presi- 
dent of  the  N.  E.  L.  A.,  was  introduced,  and  made  an  in- 
teresting address  on  "Property  Valuations."  in  which  ht 
pointed  out  the  propriety  of  including  an  efficient  organiza- 
tion among  the  assets  of  a  company.  Mr.  W.  W.  Free 
man,  past  president  of  the  N.  E.  L.  A.,  made  a  few  remarks 
which  were  followed  by  refreshments  and  music  by  th( 
company  orchestra. 

*  *     * 

Newspaper  Reporters  and  Technical  Conventions.- 
An  unpleasant  feature  of  the  recent  Chicago  convention  0 
the  Illuminating  Engineering  Society  was  due  to  the  mif 
directed   attention   which   it    received    from   the   newspape 
press.    A  city  press  association  supplied  to  the  daily  news 
papers  alleged  interviews  and  brief  reports  of  the  proceedj 
ings  so  grotesque  as  to  tend  to  give  the  meeting,  in  the  eye 
of  the  public,  the  character  of  an  assemblage  of  men  crav 
ing  for  sensational  notoriety.     One   of  the  officers  of  th 
society  was  quoted  as  making  disparaging  remarks  aboi 
the   local   gas  company,   which   discourtesy,   if  true,   won 
have  been  at  once  resented  by  numerous  representatives  c 
the  gas  industry  present  as  members  of  the  society.    Ai 
•  other  member  was  made  to  say  that  glaring  lights  "dra 
human  faces  into  wrinkles  and  bring  on  premature  age  ( 
the  facial  expression,"  and  still  another  is  quoted  in  hea(j 
lines  of  several  papers  as  saying  that  "artificial  light  cauS' 
tuberculosis."     It  is  perhaps  unnecessary  to  say  that  noi 
of  these  gentlemen  made  any  of  the  remarks  in  these  i 
leged  verbatim  quotations.     Some  of  the  headlines  that  a 
peared   are   as   follows :     "Called   Arc   Light  Unhealthy 
"Glare  or  Color  in  Light  Makes  People  Crazy  or  Ugly 
"Light  Causes  Disease,  Engineers  Are  Told."    Chicago  w 
lose  prestige   as  a  convention  city,  at  least   for  technic 
bodies,  if  such  journalistic  buffoonerv  is  unchecked  by  t* 
responsible  editors  of  newspapers. 
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HIGH-HEAD  HYDROELECTRIC  DEVELOPMENT  IN 
NEW  YORK. 


Plant    of    the    Mohawk    Hydro-Electric    Company   at 
Ephratah,  Fulton  County. 


Inflow  Turbine    Operated    Under   Head  of  300  Feet 
Energy  Transmission  at  22,000  Volts. 

There  has  recently  l)een  completed  at  Iqihratali,  X.  \'..  a 
,  hydroelectric   station,   unassuming;   in   appearance,   liut   ein- 


of  the  creek  are  Peck  and  Caroga  Lakes,  whicli  furnisli 
storage  for  the  development.  A  dam  with  a  crest  length 
of  1700  ft.  and  a  maximum  height  of  40  ft.  is  built  at  the 
outlet  of  Peck  Lake,  while  at  the  north  end  of  tlie  lake 
there  is  a  timber-crib  and  earth-fill  dike  with  a  crest  length 
(if  about  1900  ft.  and  a  height  of  about  40  ft.  Both  of  the.se 
dams  serve  to  impound  the  water  in  the  lake,  which,  with 
the  existing  storage  afforded  by  Caroga  Lakes,  renders 
available  for  power  purposes  approximately  1,250,000,000 
cu.  ft.  of  water. 

.\bout  10  miles  down  stream  a  forebay  dam  has  been  con- 
structed a  short  distance  below  Garoga  village.     This  dam 


Plan  Cross  Sectioa 

Fig.  1 — Plan  View  and  Sectional  Elevation  of  Mohawk    Hydroelectric  Station. 

;>mg  marked  hydraulic  and  other  engineering  features.  has  a  maximum  height  of  60  ft.  and  a  crest  length  of  about 
,  i  lie  available  head  at  the  station  is  approximately  300  ft.  750  ft.  From  the  forebay  dam  the  water  is  conveyed 
and  the  equipment  at  present  installed  aggregates  3750  kw.      through  a  concrete  tunnel  400  ft.  long  and  7  ft.  in  diameter ; 


of   Power   House.   Showing   Wheels  and    Alternators   and    Transformers    at    Right. 


jiaroga  Creek,  whence  the  station  receives  its  supply,  has 
f  source  in  the  southern  slope  of  the  .Adirondack  Moun- 
Jins  and  flows  in  a  southwesterlv  direction  to  the  Mohawk 
■iver.  which  it  enters  near  Ft.  Plain.     On  the  headwaters 


thence  through  a  continuous-banded  wood-stave  pipe  78  in. 
in  diameter  a  distance  of  8600  ft. ;  thence  through  a  96-in. 
continuous-banded  wood-stave  pipe  a  distance  of  1460  ft.; 
thence  through   a   steel   penstock  96  in.   in  diameter   for  a 
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distance  of  about  1000  ft.  to  the  power  house.  A  rein-  any  of  the  branches  can  readily  be  cut  out  by  valves  fitted 
forced-concrete  surge  tank  25  ft.  in  diameter  and  about  to  the  feeders  close  to  where  they  enter  the  building.  Pres- 
50  ft.  hi?h  is  erected  2300  ft.  from  the  station  to  protect  the      sure  on  the  piJDe  line  is  maintained  constant  by  the  surge 


Fig.    3 — Forebay    Dam.    Showing    Spring    Flood. 

line  against  water  hammer  and  to  provide  a  considerable 
water  storage  reasonably  near  to  the  power  house  to  insure 
close  regulation  on  the  sudden  changes  of  the  load. 

The  generating  station  is  constructed  of  rubble  masonry 
and  is  103  ft.  long  and  38  ft.  wide.  Views  of  the  exterior 
and  interior  of  the  station  are  reproduced  herewith,  as  are 
also  a  plan  and  sectional  elevation  of  the  power  house 
showing  the  arrangement  of  apparatus.  The  hydraulic  ap- 
paratus comprises  three  1750-hp  Francis-type  wheels  built 
by  the  S.  Morgan  Smith  Company.  The  wheels  run  at 
720  r.p.m.  and  are  equipped  with  Lombard  governors  and 
hydraulic  relief  valves.  Each  is  direct-connected  to  a 
i25c-kw,  three-phase,  60-cycle,  2300-volt  alternator  built  by 
the  General  Electric  Company,  which  company  also  sup- 
plied the  rest  of  the  electrical  equipment.  The  units  are 
fitted  with  io,ooo-lb.  flywheels.  Sufficient  floor  space  is 
available  for  an  additional  unit  of  the  same  rating  as  those 
at  present  operating.  A  Pelton  waterwheel  drives  a  50-kw 
exciter  unit,  which  mav  also  be  driven  bv  an  electric  motor. 


Fig.    5 — Exterior   of    Power    House. 

tank  mentioned  above,  which  relieves  the  wheels  of  fluctua- 
tions in  pressure  in  the  line. 

One  photograph  (Fig.  4)  illustrates  the  weir  installed  in 
the  tailrace  for  testing  the  units  in  the  power  house.  This 
shows  in  a  striking  manner  the  small  quantity  of  water 
required  to  produce  nearly  2000  hp  with  the  high  head  at 
which  this  plant  operates. 

The  2300-volt  energy  is  stepped  up  to  a  tension  of  22,000 
volts  by  oil-insulated,  water-cooled  transformers.  There 
are  seven  transformers  at  present  installed  in  the  power 
house  with  space  for  three  future  units,  and  these  are  ar- 
ranged along  the  side  wall  of  the  station  as  shown  in  the 
engraving,  making  a  very  simple  layout  and  one  easily  kept 
under  surveillance.  The  control  board  is  located  at  one 
end  of  the  room. 

About  one-half  of  the  station  output  is  transmitted  to 
Johnstown  and  Gloversville  over  the  transmission  line  of 
the  Fulton  County  Gas  &  Electric  Company,  a  distance  of 
10  miles,  feeding  lamp  and  motor  circuits  of  the  latter  com- 
pany, the  tension  being,  of  course,  reduced.     Fig.  8  shows 


Fig.   4 — Water    Passing   Over   Weir.      Load,    1966    Hp. 

An  additional  motor-generator  set  is  provided  as  a  reserve 
exciter  unit.  The  pipe  line  is  carried  along  one  side  of  the 
station  and  branches  are  taken  in  to  the  turbine  wheels,  a 
smaller  branch  supplying  the  exciter  wheel.     As  indicated, 


Fig.    6 — 78-in.    Wood-Stave    Pipe. 

a  typical  A-frame  transmission  tower  used  on  this  lin^ 
There  are  four  transmission  wires  in  addition  to  the  groun 
and  telephone  circuits,  the  fourth  transmission  wire  beu" 
held  in  reserve.     It  is  proposed  eventually  to  equip  the  In 
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with  two  more  wires  so  as  to  obtain  a  double  traiisniission 
circuit.  The  station  apparatus  is  protected  by  horn-gap 
type  of  lightning  arresters  and  close  regulation  is  obtained 
by  means  of  a  Tirrill  regulator.  The  switchboard  is  fitted 
with  the  customary  indicating  and  recording  instruments. 


HIGH-TENSION    TRANSMISSION    EXPERIENCE    IN 
CENTRAL  COLORADO. 


Oj^K^SA  ^\^^^-"' 


Fig.   7 — General    Plan    of    Mohawk    Company's    Development. 

The  transmission  line  to  Gloversville  runs  in  practically 
a  straight  line  from  the  power  house  to  the  receiving  sta- 
tion of  the  Fulton  County  Gas  &  Electric  Company  at 
Gloversville  and  is  made  up  of  "A"'  frame  and  four-legged 
towers,  the  spacing  of  towers  being  about  450  ft. 

The  design  of  the  various  hydraulic  and  electrical  ap- 
pliances has  produced  very  satisfactory  operation.  The 
large  volume  of  water  in  the  surge  tank  available  for  sud- 
den demands  and  the  increased  size  of  the  pipe  line  from  the 
'urge  tank  to  the  power  house,  as  well  as  the  heavy  fly- 
Alieels.  in  addition  to  the  governors  and  relief  valve,  have 
resulted  in  a  remarkably  constant  voltage,  the  instruments 
■showing  a  very  slight  variation  under  fluctuating  loads. 

The  station  has  been  in  successful  operation  since  Feb.  28. 
It  was  erected  by  the  Kerbaugh-Empire  Companv  under  the 
supervision  of  Mr.  F.  A.  Little,  superintendent.  The  firm 
of  Barclay  Parsons  &  Klapp  were  the  consulting  engineers 
for  the  work.  The  New  York  office  of  the  Mohawk  Hydro- 
Electric  Company  is  at  60  Wall  Street  and  the  officers  are 


Fig.   8 — Typical   "A"-Frame   Tower   of   Transmission    Line. 

as  follows  :  President,  ^Ir.  William  Barclay  Parsons;  vice- 
president.  Mr.  W.'J.  Douglas;  secretarv,  Mr.  A.  J.  Nichols; 
chief  eng-neer,  Mr.  H.  M.  Brinckerhoff.  Mr.  F.  T.  Cold- 
well,  Ephratah,  N.  Y.,  is  the  superintendent  of  operation. 


Combined    Steam    and    Hydroelectric    System    Trans- 
mitting a  Maximum  Distance  of  300  Miles. 

Details    of    Oil    Supply    for    Boilers,    Mountain-Line 

Construction,  Switching  Arrangements  and 
•  Electrical  Tests  of  System. 

THE  most  conspicuous  high-tension  transmission  de- 
velopment in  the  eastern  section  of  the  Rocky  Moim- 
tains  is  that  of  the  Central  Colorado  Power  Com- 
pany, which  supplies  electricity  for  general  lighting  and 
motor  service  throughout  a  large  portion  of  the  State  lying 
between  Glenwood  Springs,  Denver  and  the  limits  of  the 
system  of  the  Northern  Colorado  Power  Company.  As  re- 
cently described  in  our  columns,  the  Central  Colorado  sys- 
tem receives  electrical  energy  from  two  generating  plants, 
one  being  located  at  Shoshone,  in  the  Grand  River  Canon, 
and  the  other  in  the  outskirts  of  Boulder,  the  equipment 
rating  of  each  station  being  i-o,ooo  kw.  The  principal  mar- 
kets served  are  Denver,  Leadville,  Georgetown,  Idaho 
Spi-ings,  Central  City,  Breckenridge  and  Glenwood  Springs. 
Energy  is  sold  at  Boulder  to  the  Northern  Colorado  Power 
Company,  which  also  operates  a  generating  plant  of  its  own 
at  the  Lafayette  coal  mines. 

The  extreme  distance  covered  by  the  Central  Colorado 
Power  Company's  service,  including  the  northern  district 
of  Colorado  during  periods  when  energy  is  purchased  by 
the  Northern  company,  is  about  300  miles.  Energy  is  trans- 
mitted from  the  Shoshone  and  Boulder  stations  to  Denver 
at  100,000  volts,  each  station  being  of  the  hydroelectric 
type.  The  Northern  Colorado  company  transmits  at  44,000 
volts  and  serves  a  territory  extending  from  Lafayette  and 
Boulder  northward  to  the  Greeley  and  Ft.  Collins  districts. 

The  transmission  system  of  the  Central  company  extends 
from  Shoshone  to  Denver  and  from  Boulder  to  Denver, 
comprising  about  182  miles  of  three-phase,  6o-cycle  line, 
carried  on  suspension  insulators  supported  on  steel  towers. 
The  line  crosses  the  Continental  Divide  at  three  points, 
whose  altitude  ranges  from  12,000  ft.  to  13,700  ft.  above  sea 
level,  and  the  operating  conditions  are  among  the  most 
severe  in  the  country.  The  high-tension  circuits  of  the 
company  consist  of  the  following  lengths  of  three-phase 
line,  all  wire  being  of  copper:  Shoshone  to  Leadville,  63.44 
miles.  No.  o;  Leadville  to  Dillon,  31.26  miles.  No.  i;  Dillon 
to  Denver,  58.82  miles.  No.  0;  Boulder  to  Denver,  27.23 
tniles.  No.  i.  Each  conductor  consists  of  a  hemp-center, 
six-stranded  cable,  the  spacing  between  phase  wires  being 
10  ft.  4  in.  About  1400  towers  are  required  in  the  high- 
tension  service,  the  local  distribution  of  the  company  being 
handled  by  13, 200- volt  and  66oo-vo!t  circuits  carried  on 
wooden  pole  lines.  The  standard  tower  is  of  A-frame 
design  and  rises  to  a  height  of  44  ft.  above  the  ground,  the 
foundations  extending  to  a  maximum  depth  of  6  ft.  The 
minimum  clearance  of  the  w'ires  in  the  middle  span  is  22  ft. 
from  the  ground.  The  average  span  between  towers  is 
about  730  ft.,  the  maximum  span  being  2500  ft. 

The  generators  are  Y-connected,  but  all  transformers 
except  at  Boulder  are  connected  in  delta,  pn  both  the 
primary  and  the  secondary  sides.  The  generators  at 
.'^hoshone  and  Boulder  deliver  energy  at  4000  volts  to  the 
primaries  of  transformers,  raising  the  potential  to;  100,000 
volts,  each  pair  of  machines  being  provided  with  three 
3333-kw  transformers.  The  lower  voltage  service  is 
handled  mainly  by  circuits  ranging  in  size  from  No.  4-0  cop- 
per to  No.  9  iron  wire,  the  latter  being  used  on  short  taps  to 
the  premises  of  small  consumers,  on  account  of  its  superior 
strength  and  cheapness.  The  six-strand  cable  was  used  on 
the  high-tension  line  mainly  on  account  of  its.  increased 
smoothness.     The  low-tension  pole  line  is  built  of  3"-ft.  to 
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40-ft.  cedar  and  native-pine  poles  treated  at  the  gains  and 
butts  by  carbolineum.  Over  the  Argentine  Pass,  at  an 
elevation  of  about  13,700  ft.,  the  high-tension  line  is  dupli- 
cated for  a  distance  of  about  3  miles,  the  maxinmni  distance 
between  the  two  parallel  sections  being  about  i  mile. 

The  transformers  at  Boulder  station  are  >'-connccted  in 
order  to  give  a  better  voltage  ratio,  the  neutral  point  being 
ungrounded.  Two  ground  wires  are  installed  throughout 
the  entire  length  of  the  Boulder-Denver  line,  and  for  5 
miles  on  either  side  of  all  substations  on  the  Glenwood  line, 
including  the  generating  plant  at  Shoshone.  Between  Lead- 
ville  and  Dillon  and  across  the  Argentine  and  Hagerman 
Passes  a  duplicate  grounding  equipment  is  also  in  service. 
The  ground  wire  consists  of  a  0.5-in.  Siemens-Martin  steel 
cable  grounded  to  the  cross-arm  on  the  top  of  the  tower 
through  a  mechanical  clamp. 

In  some  of  the  spans  on  the  eastern  slope  of  the  range, 
where  the  line  crosses  the  openings  of  canyons,  excessive 
wind  velocity  has  in  the  past  shaken  the  conductors  and  at 
times  mixed  them  up  on  the  overhead  structure,  so  that  it 
has  been  necessary  to  dead-end  the  line  at  each  tower  and 
to  guy  the  tower  itself,  increasing  the  horizontal  stress  in 
the  line  to  a  point  nearer  the  elastic  limit  of  the  wire,  and 
in  one  case  the  spacing  of  the  phase  wires  themselves  had 
to  be  somewhat  increased.  The  guy  wires  consist  of  0.3-in. 
Siemenj-Martin  steel  cable,  and  on  a  few-  greatly  exposed 
spans  in  the  canyons  the  tower  construction  has  been  sup- 
plemented by  the  u.<;e  of  two  S-s-i"-  steel  messenger  cables. 


Fig.   1 — Dead-Ending   Line  on 
Tower. 


Ficj.  2 — Use  of  Suspension   In- 
sulator and  Messenger  Wire. 


Tliese  cross  the  canyon  at  right  angles  to  the  direction  of 
the  conducting  wires,  and  the  latter  are  attached  to  the 
messengers  either  by  dead-ending  at  strain  insulators  or  by 
suspension  insulators.  The  messenger  cables  are  anchored 
into  the  rocks  with  eyebolts.  On  the  upper  portions  of  the 
passes  sleet  has  at  times  attained  a  maximum  diameter  of 
6  in.  on  the  steel  conductors  used  in  these  locations.  Sleeve 
joints  of  copper  are  used  on  the  line  throughout  the  greater 
part  of  its  length.  Jumpers  are  used  in  the  usual  manner  at 
all  dead-ended  spans. 

Xo  automatic  oil  switches  are  installed  in  the  high-tension 
line,  and  oil  switches  of  the  manually  controlled  type  are  in 
use  on  the  high-tension  line  only  at  the  substations.  The 
generators  at  each  plant  are  provided  with  manually  con- 
trolled solenoid-operated  oil  switches,  and  the  outgoing  lines 
are  passed  through  disconnecting  switches  before  being 
carried  to  the  steel  towers.  Care  is  taken  not  to  open  the 
high-tension  circuit  when  it  is  alive  e.xcept  under  conditions 
of  extreme  emergency.  Automatic  oil  switches  are  installed 
In   the   substations   on   the   low-tension   side  of  the   system. 


but  reverse-power  relays  are  used  only  at  the  Denver 
substation  in  connection  with  the  distribution  of  energy  to 
the  Denver  Gas  &  Electric  Light  Company. 

At  Leadville  the  Central  company  operates  in  emergency 
connection  with  a  2500-kvv  steam  auxiliary  station,  the 
boilers  of  which  are  kept  partially  banked,  and  in  which  an 
oil-burning  system  is  available  for  the  rapid  raising  of 
steam  in  case  of  a  shut-down  on  the  transmission  system. 
.Auxiliary  hydroelectric  service  is  also  available  for  the 
Central  system  at  local  plants  of  small  rating  in  George- 
town and  Idaho  Springs,  and  the  Northern  Colorado  Power 
Company's  steam  station  at  Lafayette  can  feed  energy  back 
into  the  system  if  necessary.  The  total  generating  rating 
of  all  these  systems,  including  steam  plants  owned  and 
operated  by  the  Denver  Gas  &  Electric  Light  Company,  is 
about  50,000  kw,  and  the  energy  distributed  in  co-operation 
with  these  various  sources  of  generation  is  utilized  in  the 
mining  and  agricultural  fields  of  the  State  and  in  the  city 
of  Denver  for  general  lighting  and  motor  service.  The 
maxinuim  load  on  the  Central  Power  Company's  system  ag- 
gregates about  14,500  kw.  The  present  load-factor  is  about 
50  per  cent,  and  the  power-factor  is  usually  unity. 

The  principal  generating  plant  of  the  Denver  company  is 
the  so-called  West  Side  station,  which  is  connected  with 
the  Central  Colorado  Power  Company's  system  by  a  13.200- 
volt,  double,  three-phase  tie-line  installation  terminating  in 
a  bank  of  three  i6oo-kva  transformers  at  the  West  Side 
plant  and  originating  at  a  substation  owned  by  the  Central 
company  which  is  located  about  3  miles  outside  the 
center  of  the  city.  The  high-tension  circuits  from  .Sho- 
shone and  Boulder  are  brought  to  the  latter  substation  and 
by  means  of  two  pairs  of  2500-kva  transformers  connected 
in  open  delta  the  potential  is  reduced  from  100,000  volts  to 
13,200  volts.  The  tie-line  installation  to  the  West  Side  sta- 
tion is  carried  overhead,  there  being  two  three-phase  circuits 
of  500,000-circ.  mil  aluminum  in  use.  At  the  West  Side 
station  the  potential  is  reduced  to  2200  volts  for  the  general 
distribution  of  energy  throughout  the  city.  Under  present 
conditions  of  operation  the  Denver  company  purchases 
from  5000  kw  to  6000  kw  from  the  Central  company ;  the 
day  load  is  entirely  carried  on  the  latter  service,  the  night 
load  being  divided  between  the  two  systems.  During  the 
day  two  Curtis  turbo-alternators  rated  respectively  at  2250 
kw  and  5000  kw  are  floated  on  the  2200-volt  West  Side 
station  busbars,  the  generators  running  as  synchronous 
motors,  and  being  prepared  to  assume  the  load  almost  in- 
stantly in  case  of  a  partial  or  complete  interruption  of  the 
hydroelectric  supply. 

Six  boilers  are  equipped  with  oil-burning  apparatus,  all 
being  of  Heine  make  and  having  a  total  rating  of  2850  hp. 
The  boilers  are  of  the  hand-fired  type,  and  water-gas  tar 
is  used  for  fuel  in  emergency  service,  the  tar  being  obtained 
from  the  gas  department  of  the  Denver  company.  The  tar 
is  stored  in  two  io,ooo-gal.  steel  tanks,  located  underground 
and  outside  the  West  Side  station,  concrete  saddles  being 
used  to  support  the  tanks,  each  of  which  is  3  ft.  long  and 
6.5  ft.  in  diaiTieter.  From  the  storage  tanks  the  tar  is 
forced  into  a  5060-gal.  pressure  tank  by  a  steam  pump,  the 
tank  being  about  30  ft.  above  the  burners.  By  gravity  feed 
a  4-in.  pipe  line  delivers  the  oil  to  the  boiler-room,  the  oil 
being  supplied  to  the  burners  at  a  pressure  of  about  15  lb. 
per  square  inch.  The  oil  pump  is  a  double-acting  equip- 
ment with  4-in.  x  3-in.  x  6-in.  cylinders.  The  oil-feed  line 
is  provided  with  a  yi-in.  steam  pipe  inside  its  indoor  length 
for  the  purpose  of  preventing  the  thickening  of  the  oil  in 
cold  weather.  Each  of  the  storage  tanks  is  also  equipped 
with  a  steam  coil  of  the  same  size,  and  about  80  ft.  of  pipe 
is  used  in  the  two.  A  i-in.  steam  line  is  also  carried 
through  the  pressure  tank  and  delivery  line  in  the  outside 
section  of  the  latter. 

The  burners  are  of  the  Best  type,  with  a  by-pass  valve, 
at  each  providing  for  the  blowing  out  of  the  oil-delivery 
nozzles  bv   steam   when   desired.     The   burners   deliver  oil 
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through  v^-in-  l'"cs  to  the  fronts  of  the  boilers,  the  injected 
flame  being  carried  into  the  furnace  at  a  height  of  8  in. 
above  the  firebrick  grate  Hning.  Two  burners  are  installed 
per  boiler.  One  boiler  is  equipped  for  oil  burning  only,  and 
this  is  kept  in  operation  all  the  time  to  maintain  the  oil 


care  to  provide  for  continuity  of  service  under  all  antici- 
pated conditions.  Each  incoming  ioo,ooo-volt  line  is  con- 
trolled by  a  high-tension  oil  switch,  a  high-tension  transfer 
bus  with  oil  switch  being  provided  between  the  two  lines. 
These  switches  are  of  the  solenoid-operated  type,  with  hand 
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Fig.  3 — Elevation  of   Boilers  and  Oil  Systen 


ilation,  about  600  gal.  of  tar  per  day  being  consumed 

e  furnace.    Xon-return  stop  valves  are  installed  on  all 

crs  with  oil  burners.     The  stop  valves  are  drained  by 

a.  pipes  through  check  valves  to  a  feed  connection  at 

:iand-hole  plate  at  the  bottom  of  the  boiler  water  leg, 

;he  condensation  of  the  steam  main  is  also  returned  to 

water  leg  through  a  receiving  tank  and  trap  system. 

lit  8co  lb.  of  water  per  hour  is  delivered  by  condensa- 

froni  the  main  header  to  the  boilers,  there  being  about 

sq.  ft.  of  surface  in  the  main  piping. 

1  normal  operation  the  steam  pressure  in  the  oil-burning 

^■rs  is  maintained  at  from  2  lb.  to  5  lb.  below  that  in  the 

1,  coal  fires  being  banked  as  much  as  possible  in  the 

jil-burning  furnaces.     In  case  of  an   interruption  of  the 

lydroelectric  service  a  gong  rings  in  the  boiler-room.    All 

■••ipers  are  at  once  opened,  and  next  all  ash  doors  are 

10(1,  after  which   the   oil   burners  are  cut   into   service. 

burners  of  all  six  boilers  can  easily  be  cut  in  inside  of 

minutes,  and   in  three   minutes  the   full   heat   of  the 

ilames  is  available.     Once  a  week  a  practice  drill   is 

:cd  out.  the  time  of  the  drill  being  known  only  to  the 

I  operating  engineer  of  the  station.     At  this  drill  the 

lection  with  the  hydroelectric  system  is  cut  off  and  the 

■■■.Its  are  thrown  into  service  as  quickly  as  possible.     In 

pical  service  interruption  the  load  on  the  station  was 

It  6000  kw,  4000  kw   being   suddenly   dropped   by   the 

;ral    Colorado   company.      This    threw    a    demand    for 

It  4000  kw  upon  the  boiler  plant   without  an  instant's 

ing.    The  oil  burners  were  at  once  thrown  into  service 

:he  Denver  company's  load  was  carried  with  a  drop  in 

lency  of  only  half  a  cycle.     After  the  boilers  have 

ned  the  load  at  normal  steam  pressure  the  oil-burning 

istcm  is  shut  off  and  the  balance  of  the  interruption   is 


control  only,  and  automatic  switches  are  located  only  on 
the  secondary  or  13,200-volt  sides  of  the  step-down  trans- 
formers at  the  substation.  Direct  current  for  the  operation 
of  the  solenoids  is  obtained  from  a  small  storage  battery 
charged  through  a  motor-generator  set.  The  oil  switches 
on  the  13,200-volt  side  of  the  station  are  of  the  solenoid 
type,  with  automatic  operation  in  most  cases.  A  tie  switch 
is  provided  on  this  side  of  the  system  between  the  two  in- 
coming lines,  and  beyond  the  bus-junction  switch  an  oil 
switch  is  included  in  each  of  the  lines  running  to  the  West 
Side  station  and  the  so-called  Lacombe  station  of  the  Den- 
ver company.  Disconnecting  switches  are  installed  on  each 
side  of  all  high-tension  oil  switches,  to  permit  safety  in 
inspection  and  repair  work. 

At  the  West  Side  station,  which  is  the  operating  center 
of  the  Denver  system,  the  two  incoming  tie  lines  from  the 
Central  company's  substation  are  multipled  on  a  set  of  bus- 
bars connecting  with  the  step-down  transformers,  and  on 
the  secondary  side  of  the  latter  connection  is  made  with 
the  West  Side  2200-volt  station  bus  through  two  oil 
switches,  one  being  equipped  for  non-automatic  operation 
and  the  other,  nearer  the  bus,  for  operation  by  automatic 
reverse-power  relay  connections.  The  local  feeders  from 
the  West  Side  busbars  are  installed  in  two  switchboard 
sections,  one  section  being  supplied  with  ei  ergy  directly 
from  the  busbar  and  the  other  from  tie-line  connections 
tapping  the  incoming  power  leads  half  w^ay  between  the 
two  oil  switches  A  and  B.     An  auxiliary  connection  is  also 


irried  by  coal  fires  on  all  portions  of  the  boiler  plant  which 
'ay  be  required. 

The  accompanyiiTg  diagram  shows  the  principal  operat- 
!g  connections  at  the  Centra!  Colorado  company's  Denver 
Jbstation  and  between  the  stations  of  the  Denver  company 
fd  the  former.     These  have  been  worked  out  with  great 


Section  at  Uuriier^ 
Not  to  Scale 
Fig.  5 — oil-Burner  Details. 

made  between  (he  switchboard  and  the  Lacombe  station, 
the  latter  being  tied  in  with  the  Central  company's  sub- 
station through  an  11, coo-volt,  three-phase  line  which  neces- 
sitates the  use  of  an  auto-transformer  installation  to  .secure 
the  proper  secondary  voltage  on  the  tie  line  at  the  substa- 
tion.    At   the   Denver  company's   generating   plants   each 


874 


ELECTRICAL     WORLD 


Vol.  58,  No.  15. 


lead  between  the  machine  and  the  switchboard  is  connected 
with  an  automatic  oil  switch  operated  by  a  time-limit,  re- 
verse-power relay. 

In  normal  operation  the  tie  switch  L  between  the  two  in- 
coming 100,000-volt  lines  at  the  Denver  substation  is  open, 
the  tie  switch  G  between  the  13,200-volt  leads  being  closed. 
In  case  trouble  occurs  on  the  Shoshone  line,  for  example, 
which  would  be  sufficient  to  shut  down  a  generator  if  not 
relieved,  the  following  procedure  occurs:  Secondary  tie 
switch  G  opens  by  the  action  of  the  instantaneous  reverse- 
power  relay  2  or  similar  relay  3,  through  reversal  of  flow 
of  energy  from  the  turbo-units  at  the  West  Side  plant. 
If  the  system  has  been  operating  with  the  high-tension  tie 
switch  L  closed,  this  will  also  be  opened  by  the  action  of 
the  above  relays.  Boulder  generating  station  now  feeds 
energy  back  through  the  West  Side  station  to  time-limit 
reverse-power  relay  No.  4,  opening  the  oil  switch  /  and 


switch  A.  The  operator  at  the  West  Side  plant  then  ascer- 
tains whether  the  interruption  is  continuous  or  not  by 
noting  the  condition  of  the  pilot  lamps  on  feeders  I  to  12. 
If  these  are  out,  he  opens  switch  B  at  once  by  remote  con- 
trol, and  closes  A,  which  puts  the  foregoing  feeders  on  the 
2200-voIt  station  bus.  He  then  arranges  with  the  Centra', 
company  to  synchronize  across  switch  B  or  to  synchronize 
at  the  substation  after  the  switch  B  is  closed.  In  case 
switch  A  opens  and  the  pilot  lamps  indicate  that  the  Central 
company's  service  is  intact  the  two  companies  synchronize 
across  switch  A.  Similar  instructions  apply  to  the  handling 
of  the  service  between  the  Central  company's  substation 
and  the  Denver  company's  Lacombe  station. 

On  the  switchboards  of  the  Central  Colorado  company's 
operators  are  line  ammeters  and  remote-control  switches  by 
which  any  generator  may  be  disconnected  from  the  system. 
In  case  of  trouble  the  station  operator  lowers  the  voltage 
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Fig.   6 — Diagram   Showing   Connections    Between    Central    Colorado    Company's   Substation,    Lacombe,   and    West  Stations. 


cutting  off  the  secondary  circuit  from  the  Shoshone  trans- 
former line.  The  operator  of  the  Denver  substation  then 
opens  oil  switch  N,  closes  switch  L  through  his  remote- 
control  battery  circuit,  closes  /  and  usually  closes  switch  G. 
The  Boulder  station  then  carries  the  load  until  the  emer- 
gency is  over. 

When  the  trouble  is  removed  the  operator  at  Denver  re- 
ceives orders  to  synchronize  the  lines.  He  opens  switches 
L  and  /,  closes  Shoshone  line  switch  after  making  sure  that 
the  line  voltages  are  in  time  phase,  closes  G  and  instructs 
the  station  operator  at  Shoshone  to  take  the  proper  propor- 
tion of  the  load.  Time-limit  reverse-power  relays  I  and  4 
are  mechanically  interlocked  so  that  only  one  can  be  closed 
at  any  given  time. 

At  the  West  Side  station  of  the  Denver  company,  in 
case  the  hydroelectric  service  is  momentarily  interrupted, 
the  reversal  of  energy  flow  from  the  turbo-alternators  opens 


and  gets  the  generating  units  under  control  as  soon  as  pi 
sible.  If  the  trouble  does  not  burn  clear  in  a  few  secoii 
the  line  may  be  opened  by  cutting  out  the  generators.  T 
substation  operators  are  instructed  when  necessary  to  op 
particular  sections  of  the  line  feeding  energy  from  the  trai 
forming  points,  and  so  far  as  possible  the  system  is  operatl 
so  that  in  case  of  trouble  the  load  on  each  side  of  the  fat 
can  be  carried  by  the  two  stations  at  the  ends  of  the  systf . 
each  feeding  energy  to  the  disconnecting  switch  nearest  ? 
trouble. 

At  present  two  complete  patrols  of  the  line  are  m:  -' 
weekly,  and  after  severe  lightning  storms  special  patrols  <-• 
made.  The  line  work  is  handled  by  a  force  of  fourt  ^ 
men,  including  a  foreman,  whose  headquarters  are  at  D  - 
ver.  From  8  miles  to  22  miles  of  line  per  man  is  the  assi.i- 
ment.  Most  of  .the  inspection  is  done  on  the  100,000-' 't 
system.    In  summer  the  work  is  handled  on  horseback   d 
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in  winter  on  snowshoes.  On  eacli  side  of  the  Argentine 
and  Hagernian  Passes  are  located  two  linemen's  cabins, 
these  being  used  as  winter  quarters  by  an  average  of  two 
men  per  cabin.  Telephone  connection  is  maintained  with 
the  entire  system,  and  the  continuity  of  service  on  the  most 
difficult  portions  of  the  line  is  in  the  hands  of  this  force. 
Insulator  repairs  are  made  only  when  the  line  is  shut  down, 
.  and  special  care  has  been  taken  at  all  disconnecting  switches 
I  on  the  high-tension  circuits  to  provide  for  grounding  the 
I  phases  when  the  line  is  open. 

i     High-tension  oil  switches  receive  a  thorough   inspection 
i  monthlv.    Xo  trouble  has  been  experienced  on  the  combined 
'.  telephone  and  telegraph  circuit  that  ties  the  system  together, 
'  this  being  carried  on  a  separate  pole  line  on  the  company's 
right-of-way,  which  has  a  maximum  width  of  100  ft.    Line- 
al carry  portable  telephones,  pliers  and  a  few  small  tools, 
the   heavier   supplies   are   maintained   in   4-ft.   x   4-ft. 
Jen  huts  located  about  5  miles  apart  on  the  average. 
;v-two  of  these  supply   houses  are   in  service   on   the 
:cni.     Fuses  are  not  used  on  the  system  except  in  con- 
tion  with  certain  low-tension  distribution  circuits.    Line- 
i  ground  each  phase  when  working  upon  the  line,  and 
%e  weeklv  reports  to  the  headquarters  office  in  Denver, 
ere  a  load  dispatcher  or  system  operator  is  on  constant 
The  line  is  equipped  with  section  switches,  by  which 
''>lmen    can    isolate    portions    from    12    to    15    miles    in 
,th,  the  load  being  carried  from  each  end  in  such  in- 
ces.     Aluminum-cell  lightning  arresters  are  in  service 
iibstations  and  in  the  generating  plants,  and  have  given 
client  satisfaction. 

I  July,  1911,  the  system  averaged  less  than  two  inter- 
•lions  per  customer,  and  the  total  duration  of  outages  on 
entire  system,  including  both  high-tension  and  low- 
iion  service,  was  11  hours  37  minutes.  There  were  1.24 
tlental  interruptions  per  customer  and  0.16  prearranged 
-liffs  per  customer.  On  the  ioo,ooo-volt  system  in  July, 
I,  there  were  only  two  accidental  interruptions.  In  one 
I-  lightning  broke  a  roof  bushing,  cutting  off  the  Sho- 
ne plant  for  one  minute  and  the  Dillon  substation  three 
uites,  the  Leadville  substation  being  off  for  one  minute. 
0  Boulder  station  was  not  aft'ected.  In  the  second  case 
insulator  failed  on  a  steel  tower,  thereby  causing  the 
ilder  station  to  drop  one  phase,  the  Denver  company's 
:cm  being  disconnected  for  five  minutes.  There  were 
prearranged  disconnections  of  the  high-tension  line 
repairs  on  four  sections,  aggregating  four  hours  of 
i-service.  During  the  month  there  were  fourteen  days 
ightning  storms  on  the  system,  low-tension  disturbances 
ig  caused  in  four  cases  and  high-tension  disturbances 
•lur  instances. 

The  principal  line  improvements  eft'ected  by  the  company 
H.ive  been   the   dead-ending   of   certain   spans   as   outlined 
.above,  the  tightening  of  cables  on  spans  subject  to  swinging 
shorts,  the  use  of  storm  guvs  on  towers,  about  150  struc- 
tures having  been  guyed  thus  far,  and  the  use  of  compound- 
filled  bushings  on  high-tension  transformer  leads  in   place 
■   the  former  oil-filled  bushings.     The   diameters   of  the 
-tiings  have  also  been  increased.     Another  improvement 
iMSts  in  the  strengthening  of  the  connecting  links  between 
unit  sections  of  the  suspension  insulators.    No  difficulty 
-    been    encountered   in   the  operation    of    high-tension 
tches,  and  the  insulators  have  given  excellent  service. 
'■  aluminum-cell    lightning    arresters    have  also    given 
'  fial  satisfaction. 

I  he  following  tests  on  the  system  are  representative : 
Vinety  kilovolts  at  Shoshone.  500-kw  loss;  charging  cur- 
it.  45  amp.     Approximate  connections,  5000-kw  Y-con- 
ted  alternator,   three   transformers   at   Shoshone,   delta- 
"nected. 
load  losses.  Shoshone-Denver  line. 
.  One  hundred  and   fifty-three   and   one-half   miles   three- 
mase  No.  0  copper,  spacing  124  in.     One  hundred  kilovolts 
It   Shoshone.    1200    kw    loss;    charging    current,    50    amp. 


Ninety  kilovults  at  Shoshone,  500  kw  loss;  charging  current, 
45  amp.  "Approximate  connections,  5000-kw  Y-connected 
alternator,  three  transformers  at  Shoshone,  delta-connected. 
Xo  load  losses.  Shoshonc-LcadvWe  line. 

Sixty-three  and  one-half  miles,  three-phase  No.  o  copper, 
124  in.  spacing.  One  hundred  kilovolts  at  Shoshone;  line 
loss,  210  kw,  rainy  day;  charging  current,  18  amp.  Ninety 
kilovolts  at  Shoshone,  line  loss ;  80  kw,  rainy  day ;  charging 
current,  16  amp. 
jVo  load  losses,  Denver-Boulder  line. 

Twenty-seven  and  three-fifth  miles  single-phase  connec- 
tion. No.  I  copper,  spacing  124  in.  One  hundred  kilovolts 
at  beginning  of  line;  corona  and  insulator  losses,  ii  kw. 
Ninety  kilovolts  at  beginning  of  line;  corona  and  insulator 
losses,  6.5  kw. 

The  commercial  development  of  the  company  is  illustrated 
by  the  fact  that  in  January,  1910,  six  months  after  the 
Shoshone  plant  was  started  in  service,  the  company  had  a 
commercial  connected  load  of  10,581  hp  and  sold  2,103,785 
kw-hours.  In  July,  1910,  the  connected  commercial  load 
was  16,268  hp  and  the  sales  were  2,490,712  kw-hours.  In 
January,  1911,  the  connected  load  was  20,171  hp  and  the 
sales  were  3,073,773  kw-hours,  and  in  July,  191 1,  the  con- 
nected load  had  risen  to  22,623  hp  and  the  sales  of  energy 
to  4,508,006  kw-hours.  The  Boulder  plant  was  placed  in 
operation  in  the  late  spring  of  the  present  year.  The  stand- 
ard motor  service  rales  of  the  company  are  based  upon  a 
fixed  charge  varying  from  $39  down  to  $12  per  hp-year, 
plus  an  energy  charge  varying  from  1.3  cents  to  0.5  cent 
per  kw-hour.  according  to  the  consumption. 


REMOTE  CONTROL    OF    MUSICAL    INSTRl  IV.EINTS 


A  System  Employing  the  Ordinary  Paper  Music   Roll 
and  Providing  Control  of  Expression. 

By   Norm.^n   G.   Meade. 

THE   growing  demand   for  automatic  musical  instru- 
ments,   including    pipe    organs,   orchestrions    and 
pianos,  has  led  to  the  development  of  several  types 
of    remote    electric    control,    many   of    which    embody    dis- 
advantages,   including   the   expensive    brass    music    roll    as 
used  in  the  straight  electric  control. 

The  writer  has  developed  a  system  of  electrical  opera- 
tion for  musical  instruments  in  which  the  customary  paper 
music  roll  is  employed  and  in  which  are  several  novel 
features,    described    in    this   article.      In    this    system    the 


translating  device  is  entirely  separate  from  the  piano  or 
organ  and  may  be  located  where  convenience  dictates. 

The  mechanism  includes  a  chamber,  or'  hollow  cylinder, 
having  a  series  of  holes  in  one  wall,  means  for  exhaust- 
ing the  air  from  the  chamber,  a  series  of  spring-contact 
members,  and  pins  which  are  fitted  loosely  into  the  holes 
in  the  chamber  wall  and  which  are  adapted  to  effect  the 
closure  of  electric  circuits  through  one  or  more  of  the 
spring-contact    members    when    atmospheric    pressure    is 
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applied  to  their  outer  extremities.  These  contact  members 
correspond  in  number  and  relative  location  to  the  keys  of 
a  piano  or  organ  and  several  additional  contact  devices 
are  provided  which  are  adapted  to  effect  the  automatic 
control  of  the  tempo,  or  rate  of  playing,  and  the  touch,  or 
force  with  which  the  piano  hammers  are  actuated.  The 
admission  or  exclusion  of  air  pressure  to  the  chamber  de- 
pends  upon   the   perforations   in   the   music   roll,   which    is 


Fig.  2 — Side   View   of   Player. 

passed  over  the  chamber  from  one  roll  to  another  in  a 
well-known  manner,  and  additional  perforations,  as  will 
be  explained  later,  provide  for  the  control  of  expression. 

In  the  accompanying  illustrations  Fig.  i  is  a  plan  view 
of  the  translating  device  or  player.  Fig.  2  is  a  side  ele- 
vation. Figs.  3  and  4  end  elevations,  and  Figs.  5,  6,  7  and 
8  detail  views  of  the  device  shown  in  Fig.  i.  In  the  lat- 
ter figure  the  vacuum  chamber,  the  rolls  for  supporting  the 
music  strip,  the  framework,  motor  and  gearing  are  shown. 
The  air  is  exhausted  from  the  vacuum  chamber  by  means 
of  the  oscillating  pumps,  shown  in  Fig.  2.  A  main  driv- 
ing shaft  of  the  mechanism  is  rotatably  mounted  in  sta- 
tionary bearings  and  connected  to  the  motor  by  a  train  of 
gears.  The  pump  shaft  is  driven  from  this  main  shaft  by 
sjsrocket  wheels  and  by  a  chain  gear,  as  shown  in  Fig.  3. 

The  rolls  are  rotatably  mounted  upon  shaft  projections 
between  the  end  brackets  and  spur-gear  wheels  are  at- 
tached to  corresponding  ends  of  the  rolls  on  the  extremi- 
ties of  the  shaft  projections,  which  extend  through  the 
frames.  A  bevel-gear  wheel  is  attached  to  the  oposite 
shaft  projection  of  the  front  roll,  as  shown  in  Fig.  4. 
This  meshes  with  another  bevel  gear  attached  to  a  threaded 
shaft  having  a  traveling  nut.  When  the  music  is  being 
played  the  nut  travels  toward  the  left.  When  the  tune  is 
finished    a    predetermined    perforation    in    the    nuisic    roll 


Fig.  3— End   View   of    Player. 

causes  the  circuit  to  be  closed  through  the  electromagnets 
which  actuate  the  lower  of  the  two  switches  shown  in  the 
illustration.  The  closing  of  this  switch  closes  another  cir- 
cuit through  the  electromagnets  shown  in  Fig.  3.  The 
armature  of  these  magnets  disconnects  the  gear  from  the 
take-up  roll,  disconnects  the  pumps  and  rotates  the  music 
roll  in  a  direction  to  rewind  the  paper.  Referring  again 
to   Fig.   4.   the   travel-nut   on   the   screw   shaft,   which   now 


rotates  in  the  reverse  direction  to  that  traveled  when  the 
music  is  playing,  returns  to  the  right-hand  side  and  trips 
the  upper  switch  at  the  completion  of  the  rewinding  of 
the  music  roll,  thus  stopping  the  motor.  The  motor  is 
started  by  pressing  in  a  rod  projecting  from  the  frame. 


I 


Fig.   4 — End   View  of   Player. 

In  obtaining  the  expression,  particularly  variations  in 
tempo  and  touch,  the  device  shown  in  Fig.  5  is  employed. 
It  consists  of  a  plurality  of  stationary  contact-ring  seg- 
ments, a  rotatable  engaging  contact  arm  with  a  ratchet 
wheel  attached  thereto,  and  an  electromagnet  whose  arma- 
ture actuates  a  pawl.  Connected  to  the  ring  contacts  are 
several  sections  of  resistance,  one  being  in  circuit  with  the 
motor  and  one  in  series  with  the  magnets  operating  the  keys 
of  the  musical  instruments. 

Fig.  6  is  a  cross-sectional  view  of  the  pneumatic  cham- 
ber. The  frame  is  represented  by  a;  6  is  a  curved  metal 
plate  with  the  perforations  c  for  the  air  to  enter  the  small, 
narrow  chamber  d,  passing  thence  through  the  hole  e  to  the 
pin  /.  This  presses  down  the  spring  g  onto  the  contact  h, 
closing  the  circuit  through  the  magnet  connected  with  it. 

The  magnets  may  be  connected  to  the  under  side  of  the  , 
keys  to  pull  them  downward  or  to  the  upper  side,  as  shown  i 
in  Fig.  7.  As  the  distance  between  the  centers  of  the  * 
magnets  is  relatively  greater  than  that  between  two  ad-  ( 
jacent  keys,  they  are  staggered  and  placed  in  three  hori- 
zontal   rows   as   shown. 

The  electromagnet  shown  in  Fig.  8  comprises  practical 
a  closed  magnetic  circuit  of  rectangular  shape.     The  core 
member    is    provided    with    a    magnetizable    strip    that 
rotatably   attached   to    the   core   proper   and    is   adapted  to 


Fig.  5 — Device   for  Varying  Tempo. 

close  the  magnetic  circuit  completely  when  a  magneti 
field  is  produced  by  energizing  the  magnet  winding.  Thi 
movable  member  is  mechanically  connected  to  one  of  th 
piano  keys  by  means  of  a  wire  or  strip  the  lower  extreiv 
ity  of  which  is  hooked  into  engagement  with  an  eyelet. 

Fig.  9  is  a  diagram  of  the  circuit  connections.  Th' 
motor  may  be  of  any  suitable  type  having  a  variable-spec 
characteristic  and  may  be  supplied  with  energy   from  an 
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suitable  source.  The  connections  sliown  are  for  a  com- 
pound-wound, direct-current  motor  and  may  be  traced  as 
follows:  Energy  is  supplied  from  a  relatively  high-voltage 
circuit    through   a   variable    resistance    R   and   a    switch   5' 


Fig.   6 — Cross-Section   of    Pneumatic   Chamber. 

to  the  motor.  The  variable  resistance  is  intended  to  effect 
the  speed  regulation  of  the  motor  rather  than  to  serve  as 
a  starting  rheostat,  and  in  case  an  alternating-current 
motor  is  employed  for  driving  the  device  this  resistance 
can  be  replaced  by  an  auto-transformer  or  other  suitable 
means  for  varying  the  voltage  applied  to  the  motor  cir- 
cuit. As  illustrated,  the  resistance  R  is  controlled  by  a 
device  such  as  that  shown  in  Fig.  5.  and  under  normal 
••■inditions    the    movable    contact    arm    occupies    a    position 


□1 
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-Magnet  Connected  to   Upper 
Side   of    Key. 


Fig.    8 — Electro- 
magnet 


-ch  that  appro.ximately  half  of  the  resistance  is  included 
in  the  motor  circuit  and,  therefore,  a  speed  variation  is 
permitted  in  either  direction.  .\  reasonable  amount  of  the 
music  roll  is  left  without  perforations  so  that  the  motor 
may  have  an  opportimity  to  accelerate,  and.  when  normal 
conditions  obtain,  the  roll  will  be  traveling  over  the 
inlets  in  the  vacuum  chamber  at  a  substantially  constant 
>peed.  As  predetermined  perforations  in  the  music  roll 
^s  over  the  inlets  corresponding  to  the  desired  keys,  cer- 


Fig.  9 — Diagra 


tarn  of  the  pins  in  the  vacuum  chamber  are  given  a  down- 
ward motion  so  that  the  corresponding  contact  fingers 
engage  the  stationary  contacts.  .\  circuit  is  now  com- 
pleted from  the  source  of  supplv  to  the  comb  or  notched 
Strip  C,  through  the  stationary  contact  terminals  and  con- 
ductors to  windings  of  magnets  M.  the  circuit  being  com- 


[)lcted  from  these  points  through  a  single  resistance  R 
to  the  negative  terminal  of  the  battery.  The  resistance  R 
is  representative  of  any  suitable  voltage-varying  means 
and  may  be  mechanically  arranged,  as  shown  in  Fig.  5. 
In  this  case,  as  before,  under  normal  conditions  the  mov- 
able contact  arm  occupies  such  a  position  that  approxi- 
mately one-half  the  resistance  is  included  in  the  circuit. 

Inasmuch  as  the  function  of  the  pedals  of  a  piano  or 
organ  is  well  known,  it  is  unnecessary  to  describe  them,  but 
with  the  systen;  here  described  these  parts  are  actuated  as 
illustrated  in  Fig.  9  by  means  of  electromagnets  N.  These 
magnets  are  provided  with  windings  and  movable  core 
members  that  are  severally  connected  to  the  pedal-actuat- 
ing rods  by  means  of  links.  The  magnet  windings  may  be 
energized  selectively  by  the  closing  of  the  control  switches 
.V.  These  switches  are  electrically  operated,  being 
c<iui])ped  with  magnet  windings,  which,  in  turn,  may  be 
energized  when  contact  fingers  d,  e  and  /  are  moved  into 
engagement  with  their  co-operating  stationary-contact  ter- 
minals. It  will  be  readily  understood  that  the  desired 
pedal  action  may  be  effected  by  providing  suitable  perfo- 
rations in  the  music  roll  for  selectively  applying  air  pres- 
sure to  the  pins  that  correspond  to  the  contact  fingers  L. 

The  regulation  of  the  tempo  is  effected  by  increasing 
and  decreasing  the  active  portion  of  the  resistance  R,  and 
the  touch  or  the  force  with  which  the  hammers  are  actu- 
ated may  be  varied  by  decreasing  or  increasing  the  active 
portion  of  the  resistance  R.  The  regulation  of  the  re- 
sistances is  dependent  upon  the  actuation  of  the  contact 
fingers  h  and  g  and  is  similarly  effected. 

A\"hen  the  music  strip  has  been  wound  onto  the  roll 
until  all  of  the  music-producing  perforations  have  passed 
the  intake  holes  in  the  vacuum  chamber,  a  single  perfora- 
tion is  provided  for  actuating  a  spring-contact  member  » 
which  completes  a  circuit  through  the  magnet  .1/  to  close 
the  switch  5".  The  closure  of  this  switch  energizes  the 
magnet  windings  of  another  electromagnet  from  the  main 
source  of  energy.  This  reverses  the  music  roll,  which 
rewinds  as  has  alreadv  been  described. 


MOTOR  TESTING. 


Equipment 


and     Instructions    for     Testing 
Motors  in   Industrial  Plants. 


Electric 


By  S.^muel  p.  Goodale. 

ONE  of  the  benefits  attending  the  introduction  of  elec- 
trical distribution  of  power  in  industrial  plants 
is  the  ease  with  which  measurements  of  power  re- 
(|uirements  and  use  may  be  made.  .Another  benefit  of  which 
advantage  is  being  taken  more  and  more  is  the  analysis 
which  may  often  be  made  of  machine  action  by  the  aid  of 
recoraing  or  curve-drawing  wattmeters.  It  is  the  purpose 
of  this  article  to  outline  some  of  the  methods  and  utilities 
of  testing  motors  i:i  service  in  manufacturing  plants.  Such 
tests  are  of  interest  to  three  classes  of  people:  (l)  Motor 
builders,  who  must  know  the  requirements  to  be  met  in 
various  industries  in  order  intelligently  to  plan  and  sell 
their  products;  (2)  central  stations,  whose  interest  is  of 
the  same  general  order,  and  (3)  manufacturers  who  de- 
sire to  conduct  their  plants  under  the  most  economical  and 
advantageous  conditions.  In  general,  similar  methods  will 
meet  the  needs  nf  these  three  classes. 

Obviously  the  equipment  should  comprise  as  few  pieces 
of  apparatus  as  will  serve  the  purpose  thoroughly.  The 
most  essential  meters  for  testing  motors  are  voltmeter, 
ammeter,  indicating  wattmeter,  recording  wattmeter  and 
watt-hour  meter.  For  alternating-current  work  these  may 
be  chosen  of  such  capacity  that,  with  the  aid  of  transform- 
ers, one  meter  of  each  kind  will  serve  for  any  range  of 
motor  sizes.  Care  must  be  taken  to  choose  meters  whose 
own  power  requirements  will  not  overtax  the  transformer's 
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capacity  and,  conversely,  to  clioose  transformers  of  sufficient 
size  for  the  meters.  It  may  be  noted  that  trade  bulletins 
do  not  give  specific  information  on  this  point.  A  consider- 
able amount  of  care  in  choosing  meters  best  adapted  for 
the  conditions  to  be  met  will  be  well  repaid. 

The  use  of  meters  in  testing  is  much  facilitated  by  the 
provision  of  a  permanent  stand  on  which  they  may  be 
placed.  The  stand  should  provide  ample  room  for  meters, 
switches  and  connections,  be  of  such  size  and  shape  as  not 
to  interfere  with  its  location  near  the  motors  to  be  tested, 
and  be  easily  movable.  Switchboard-type  meters  can  best 
be  mounted  on  an  upright  panel  and  portability  secured  by 
mounting  the  panel  upon  a  truck,  the  top  of  which  will 
provide  room  for  the  transformers.  If  available,  the  port- 
able-type meters  are  more  desirable.  A  box  form  of  struc- 
ture has  the  advantage  of  affording  better  protection  to  the 
meters  and  connections  and  being  well  adapted  for  ship- 
ment, but,  on  the  other  hand,  it  is  more  complicated  and 
inaccessible.  A  table  is,  in  general,  the  most  convenient 
and  adaptable  form  of  construction  for  a  testing  stand. 
Fig.  I  shows  side  and  end  views  of  a  table  which  has  been 
used  with  much  success  in  testing  an  installation  of  three- 
phase,  550-voIt  motors  ranging  in  size  from  3  hp  to  175 
hp.  With  very  few  changes  this  form  may  be  adapted  to 
almost  any  conditions  met  in  testing  motors  in  service. 

The  table  top  is  made  2  ft.  x  4  ft.  The  legs  are  set 
in  somewhat  to  give  more  clearance  when  moving  the 
set  through  narrow  aisles.  An  upright  wooden  panel  is 
bolted  near  one  end  of  the  top  to  provide  for  a  recording 
wattmeter  and  watt-hour  meter,  the  available  meters  being 
of  a  switchboard  type.  Flexible  meter  leads  (not  shown) 
project  through  the  table  top  and  are  so  arranged  as  to  go 
directly  to  the  proper  binding  post  without  any  crossing 
when  the  meters  are  in  position. 

On  both  sides  and  at  one  end  boards  are  nailed  to  the 
table  legs  and  extend  dowp  about  13  in.  Rigidity  is  thus 
secured  as  well  as  room  for  other  attachments  which  add 
to  convenience  and  adaptability.  A  rectangular  hole  is 
cut  out  of  the  board  on  one  side  to  make  room  for  a 
fiber  panel  A,  with  binding  posts,  to  which  are  connected 
the  leads  from  the  meters.  From  other  binding  posts  on 
the  same  panel  leads  are  carried  to  the  terminals  of  the  test 
set.  By  connecting  the  proper  binding  posts  with  suitable 
jumpers  any  desirable  scheme  of  connections  for  the 
meters,  with  or  without  the  transformers,  may  be  easily 
worked  out  and  changes  made  when  necessary.  It  should 
be  noted  in  passing  that  a  connection  panel  of  this  sort 
may  be  made  so  complicated  as  partly  to  destroy  its  value. 


Fig.   1— Side   and   End   View  of  Test  Table. 

Its  use  should  be  limited  to  those  connections  which  are 
likely  to  need  changing,  and  so  employed  it  contributes 
markedly  to  the  convenience  and  ease  of  manipulation. 
The  meter  fuses,  B,  are  mounted  adjacent  to  this  connec- 
tion panel. 

To  facilitate  connections  to  the  motor  circuit  use  is  made 
of  fuse  blocks,  C,  mounted  on  the  end  board  of  the  table. 


The  fuse  clips  of  these  blocks  form  the  terminals  of  the 
test  set.  Wires  attached  to  the  caps  of  blown  fuses,  as 
indicated  in  Fig.  i,  form  a  connection  between  test  set  and 
motor  circuit  exactly  resembling  the  familiar  plugs  and 
cord  used  on  telephone  switchboards.  If  the  motor  is  pro- 
tected by  a  circuit  breaker  and  no  fuse  block  is  conveniently 
located,  it-will  be  necessary  to  use  some  other  form  of  con- 


^ 
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Fig.   2 — Arrangement   of    IVIeters   and   Switches. 

nection    to   the   motor   circuit.      For   this   purpose   Dossert 
connectors  are  both  neat  and  convenient. 

The  table  is  set  loosely  on  a  flat  truck  made  for  the. pur- 
pose and  prevented  from  slipping  by  cleats  on  the  truck. 
Pieces  of  felt  or  other  elastic  material  placed  under  the 
table  legs  absorb  vibration  and  jar  and  lessen  their  injurious 
effect  upon  the  meters.  The  flat  top  of  the  truck  forms  the 
logical  place  for  transformers  and  any  other  material 
needed. 

Fig.  2  is  presented  to  show  the  arrangement  of  meters 
and  switches  used.  A  indicates  the  voltmeter ;  B,  ammeter : 
C,  watt-hour  meter ;  D,  indicating  wattmeter ;  E,  recording 
watt-meter.     One  three-pole  switch  is  provided  to  cut  a! 
current  off  potential  leads  and  a  single-pole  switch  for  short- 
circuiting  each  meter  current  coil.     Two  two-pole,  double 
throw  switches  are  used  to  reverse  the  direction  of  curren 
in  the  series  coils  of  the  indicating  wattmeter  and  providt 
for  entirely  disconnecting  those  coils  when  using  the  watt 
meter  alone  to  determine  power-factor.     One  single-pole 
double-throw  switch  permits  of  throwing  the  voltmeter  ti 
either   one   of   two   phases.     These   switches   are   all  smal 
knife  type   and   in   addition  to  their   other  use   permit  th 
removal  of  meters  while  motor  is  in  use,  this  being  some 
times  desirable.     They  are  mounted  in  such  location  as  t 
indicate  their  use  and  are  wired  through  the    table    toi 
Knife  switches   are  preferred   to   snap  switches,  as  thei 
position  is  apparent  at  a  glance.     A  sketch.  5',  sliowing  th 
permanent   wiring   of   the   table   is   placed    where   it  ma 
be  readily  consulted  and  a  glass  cover  is  used  to  keep 
free  from  dirt.    The  sketch  will  save  tracing  out  wiring  ( 
reliance  on  memory  and  is,  in  fact,  a  necessity  when  tl 
use  is  intermittent. 

Protection  to  the  table  and  meters  and  provision  again 
accidental  contact  may  be  provided  according  to  the  circur 
stances  of  use.  In  particular  the  connection  panel,  fus 
and  fuse  block  terminals  should  be  covered  in  such  a  w: 
as  to  afford  complete  protection  against  accidental  conta 
without  interfering  with  easy  access.  A  hinged  cov 
would  be  suitable.  The  permanent  wiring  is  protected 
the  construction  used. 

It  is  very  convenient  and  quite  possible  to  be  able 
move  the  test  set  from  one  part  of  a  factory  to  anotl 
without  removing  meters.  The  meters  should,  howev 
be  rugged  in  construction  and  much  care  be  taken  lest  she; 
and  jar  from  moving  affect  the  delicate  bearings.  M  '■ 
portable  indicating  meters  are  provided  with  a  device  ' 
lock  the  moving  element  in  place  while  the  meter  is  be; ; 
handled  and  this  feature  should  be  looked  for.  T- 
moving  elements  of  recording  and  watt-hour  meters  n  •' 
be  secured  by  blocking  with  folded  strips  of  paper.  Rubt - 
tired  wheels  are  effective  in  lessening  vibration,  though  *' 
no   means    necessary.      The    provision    made   on    the   t;  e 
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illustrated  is  in  the  form  of  felt  placed  under  the  table  legs 
as  before  mentioned,  supplemented  in  some  cases  by  a  mat 
of  cotton  placed  under  the  different  meters. 

Relay-type  recording  wattmeters  deserve  special  consid- 
eration.    These  meters  are  usually  provided  with  adjust- 
ments to  control  their  sensitiveness  and  quickness  of  action, 
changes  being  needed  to  adapt  them  to  the  characteristics 
of  different  circuits.     If  a   meter  of  this   type   is   used   it 
should  be  mounted  so  that  the  various  points  of  adjustment 
are  accessible  without  removing  tte  meter  from  its  place. 
It  is  a  peculiar  fact  and  one  worthy  of  mention  that  a 
particular  meter  of  this  type  gave  notably  better  results 
when  subjected  to  the  vibration  in  the  factory  rooms  than 
when  located  on  the  station  switchboard. 
'     In  making  a  test  the  indicating  meters  should  be  ob- 
■  served  at  regular  intervals,  five  minutes  being  a  common 
and  convenient  choice,   and   the   readings  noted.     At  the 
«ame  time   speed  of   the   motor   should   be   taken   with   a 
chometer,  if  one  is  available,  or  with  a  common  revolu- 
■1    counter,    and    the   load   conditions   should   be    noted. 


understanding  of  the  operations  and  luiictions  of  the  driven 
machinery  are  needed  in  order  that  important  facts  may  not 
l)c  overlooked.  The  data  to  be  secured  include  number 
and  kind  of  driven  machines,  as  well  as  their  important 
specifications,  room  temperature  and  conditions.  Anything 
abnormal,  such  as  scarcity  of  help,  lack  of  raw  material, 
poor  layout  or  condition  of  machinery,  method  of  lighting, 
lack  of  supervision,  etc.,  has  a  decided  effect  upon  pro- 
duction and  must  be  noted  if  full  utilization  of  tests  is 
desired  or  looked  for.  Friction  and  shafting  load  are  im- 
portant items. 

Method  and  order  are  of  importance  in  setting  down  the 
readings  and  data  taken  and  will  facilitate  analysis  and 
deduction  of  important  points.  This  refers  particularly  to 
the  test  report  which  will  have  to  be  made  from  the  ob- 
served readings  and  data.  The  first  step  in  making  up  the 
test  report  will  be  to  determine  a  form  to  be  used.  The 
readings,  corrected  to  their  true  value,  may  then  be  set 
down  in  definite  sequence.  A  form  found  satisfactory  in 
practice  is  .shown  in  the  accompanying  table. 


TEST   NO.   52, 


MANUFACTURING    COMPANY,    APRIL     I4,     191I. 


1    Electric 

Revolutions 

Tem- 

Frames 

rac. 

Volt. 

Am- 

Kilo- 

1    Horse- 

per 

pera- 

peres. 

watts 

1     power. 

1 

Minute. 

ture. 

uTe. 

$0 

1     573 

120 

80 

1 

107 

90 

12-3-4 

1 
Motor  No.  1  (General  Electric  Company,  No.  64204). 

.55 

582 

102 

74 

99 

y96 

13-5-4 

550  volts.  75  amp.  75  hp.  three-phase,  40  cycles,  Class  6-75-800. 

579 

95 

62 

83 

'99 

13-5-4 

Type  I,  Form  L. 

'.OS 

1     570 

100 

61 

1           81 

'796 

13-4-4 

Location: — No.  1  Spinning  Room. 

.10 

573 

96 

64 

86 

107 

12-4-3 

Load: — 

15  Whitin  Spinning  Frames. 

.15 

558 

104 

66 

88 

793 

14-5-3 

256  Spin..  No.  24  Warp  Yarn. 

•JO 

540 

110 

70 

94 

iis 

13-5-4 

6  Fales  &  Jenks  Spinning  Frames, 

.25 

579 

98 

68 

91 

796 

13-5-4 

208  Spin..  No.  7  Warp  Yam. 

30 

576 

103 

68 

91 

122 

14-6-4 

4  Mason  Spinning  Frames, 

.35 

573 

92 

64 

86 

80?' 

13-5-4 

176  Spin.,  No.  24  Warp  Yam. 
Weather: — Cloudy  and  damp.     About  50°  F. 

10 

564 

100 

67 

90 

128 

13-5-4 

Room  Temperature:— Rose  uniformly  from  69°  F.  to  82°  F.     Tempera- 

45 

561 

98 

66 

88 

'790 

13-5-4 

ture  at  motor  level  2  to  7  degrees  higher. 

■  •  « 

•  *  • 

•  «  * 

*  * 

*  *  *  * 

***** 

»■*'* 

****** 

Humidity:— 78%  to  85%. 

SO 

570 

•77 

54 

72 

151 

12-0-4 

Spin.  Speed  (average).  8,000  Whitin  &  Mason,  5,000  Fales  &  Jenks. 

55 

564 

85 

58 

78 

&6i 

12-3-4 

Spin,   per  electric  horse-power,   56. 

Shafting  takes  electric  horse-power  (see  Remarks). 

561 

86 

56 

75 

152 

11-4-4 

Load  Factor; — 79%. 

OS 

573 

93 

62 

83 

Vw 

11-4-4 

Remarks:— 

.10 

5  76 

90 

58 

78 

i52 

12-5-4 

There  is  a  peculiar  fluctuation  in  the  power  taken  by  this  motor 

15 

570 

94 

64 

86 

Vs's' 

13-6-4 

which  prevented  close  reading  of  meters  and  made  it  difficult  to  get 

20 

567 

96 

66 

88 

155 

13-6-4 

good  graphic  curve.     The  fluctuation  was  most  marked  with  shaft- 
ing only  running. 
Speed  variation  due  to  waterwheels  being  overloaded  and  steam- 

.25 

567 

100 

66 

88 

775 

13-6-4 

30 

564 

104 

65 

87 

iss 

13-6-4 

driven  unit  used  at  times  to  bring  speed  up. 

35 

564 

105 

68 

91 

Vss 

13-6-2 

Total  time  lost  in  making  repairs  to  frames  equal  to   IJ  frames 

40 

567 

100 

62 

83 

159 

14-5-2 

stopped  for  entire  period. 

45 

564 

96 

62 

83 

'808 

12-4-2 

No  second-hand  in  room  during  test. 
Supply  of  roving  small  and  insufficient. 

50 

564 

76 

SO 

67 

159 

11-4-1 

Load-factors  for  Saturday  and  Monday  mornings  following  this  date 

55 

570 

60 

42 

56 

'7'9S' 

7-4-0 

were  67%  and  72%  respectively.     Corresponding  loads  in  electric 

558 

50 

38 

51 

iS7 

4-4-0 

horse-power  were  76.2  and  80.7. 

Column  headed  "Frames  in  Use"  shows  the  number  of  frames  cf 

585 

120 

80 

107 

815 

159 

14-6-4 

each  make  in  use  at  each  interval  in  the  order  noted  under  "Load.  ' 

S40 

50 

38 

51 

761 

4-4-0 

570 

90 

60 

81 

797 

11. S-S-i. 3 

i 

jLoad  conditions  may  be  considered  to  be  number  and  kind 
•(  machines  in  actual  use  in  a  group  drive  or  the  variable 

"litions  affecting  the  result  on  an   individually   driven 

-;hine.     The  temperature  of  the  motor  should  be  taken 

't  regular  intervals,  which  need  not  correspond  with  the 

intervals  chosen  for  the  other  readings.    All  readings,  ex- 

'•■m  temperature,  should  be  taken  at  as  nearly  as  possible 

same  instant  after  each  interval.     A  fair  approxima- 

1  is  made  possible  by  practice. 

The  duration  of  the  test  should  be  sufficient  to  admit  of 
Mnking  a  fair  average  from  the  readings  taken  and  to 
permit  of  a  good  recording  curve.  In  general,  a  full  morn- 
•ng  or  afternoon  run,  giving  about  five  hours,  will  furnish 
Mccellent  results,  but  in  certain  cases  it  is  preferable  to 
|:noose  the  time  covering  one  or  more  complete  cycles  of 
'operation. 

It  is  of  the  utmost  importance  that  all  data  bearing  on  the 
est  should  be  taken  at  the  time.  Nothing  is  more  exas- 
.^rating  than  to  find  essential  information"  lacking  in  an 
ftherwise  full  and  complete  test  report.'    Knowledge  and 


The  corrected  readings  are  set  down  in  vertical  columns 
opposite  the  time  at  which  they  were  taken  and  other 
values,  such  as  horse-power  and  power-factor,  figured  from 
them.  At  the  bottom  of  each  colunm  are  noted  the  ma.xi- 
mum,  minimum  and  average  values  found  in  that  column, 
thus  serving  to  show  very  quickly  the  important  facts.  It 
may  be  noted  that  the  quickest  method  of  figuring  the  aver- 
age is  to  assume  a  figure  which  a  glance  down  the  column 
will  indicate  to  be  approximate  and  then  to  add  or  subtract 
the  difference  between  this  figure  and  the  readings,  each  in 
turn,  to  obtain  an  amount  which,  divided  by  the  number  of 
readings,  will  give  the  difference  between  the  assumed  and 
actual  average  value. 

The  heading  of  the  report  gives  sufficient  information  to 
identify  the  particular  test,  and  tlie  further  data  obtained 
are  set  down  at  the  right  of  the  readings.  Analysis  of  the 
data  should  be  carried  far  enough  to  deduce  the  facts  of 
immediate  interest  and  value,  the  character  of  these  being 
determined  by  the  purposes  of  the  test,  which  may  relate 
more  particularly  to  the  behavior  of  the  motor  or  to  the 
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characteristics  of  the  load  or  other  matters  of  interest. 
I'lirther  analysis  may  be  made  later  if  desirable  or  if  addi- 
tional information  is  required. 

It  will  be  of  interest  to  glance  briefly  over  this  report 
and  note  what  information  it  contains.  As  the  heading 
inilicates,  it  is  one  of  a  series  made  in  a  particular  plant. 
The  motor  rating  is  given  in  full  and  it  may  be  noted  that 
the  motor  records  in  this  plant  cover  the  entire  history  of 
this  motor.  The  excess  of  current  in  proportion  to  power 
developed  shows  the  motor  not  to  be  in  first-class  condi- 
tion. This  is  further  confirmed  by  the  existence  of  a 
fluctuation  in  power  consumed  so  rapid  and  violent  that  it 
was  only  with  difficulty  that  the  recording  wattmeter  could 
be  adjusted  to  give  a  readable  curve.  As  the  action  was 
even  more  violent  when  the  motor  was  running  light,  it  is 
evident  that  the  fault  lay  in  the  motor  itself.  Temperature 
readings  show  that  in  spite  of  the  defect  the  motor  was 
still  usable  and  could,  in  fact,  have  carried  a  larger  load 
safely  provided  that  the  fault  were  not  so  localized  as  to 
throw  an  excessive  strain  on  some  particular  part  of  the 
windings.  The  average  voltage,  being  slightly  high,  indi- 
cates a  supply  circuit  amply  large.  Neither  the  average 
value  nor  the  extremes  vary  enough  from  normal  to  have 
an  injurious  effect  upon  the  motor  or  its  operation. 

Speed  of  the  motor  varied  over  somewhat  wide  limits 
and,  in  explanation,  we  find  a  note  to  the  effect  that  a 
steam-driven  generator  was  used  at  times  w-hen  the  water- 
power  was  insufficient  to  carry  the  connected  load  to  speed. 
and  it  may  easily  be  inferred  that  the  steam-driven  unit 
was  not  used  until  the  waterwheels  had  actually  gone  below- 
normal  speed.     The  variation  was  of  consequence  rather  as 
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Fig.  3 — Recording  Wattmeter  Chart. 

affecting  the  quality  and  quantity  of  the  product  than  as 
being  injurious  to  the  motor. 

The  load  carried  by  the  motor  is  described  somewhat 
briefly.  As  several  makes  of  spinning  frames  were  in- 
cluded, it  would  be  difficult  or  impossible  to  analyze  the 
power  requirements  of  each  separately,  but  an  average 
showing  the  number  of  spindles  driven  per  horse-power 
has  been  computed.  This  is  the  usual  basis  of  comparison 
between  the  power  requirements  of  various  spinning 
frames.  Power  consumed  by  the  shafting  is  not  noted  be- 
cause of  the  defect  mentioned,  which  made  an  accurate 
determination  impossible.  It  would  be  an  important  item 
to  know  both  in  order  to  judge  whether  the  amount  of 
power  so  used  was  excessive  and  also  to  determine,  at 
least  roughly,  the  amount  of  power  lost  per  frame  because 
of  the  method  of  driving,  which  value  would  serve  as  a 
basis  of  comparison  with  individually  driven  frames. 

It  is  generally  preferable  to  include  losses  in  motor  and 
shafting  when  determining  the  power  requirements  of  a 
given  installation,  since  thus  all  power  which  must  be  paid 
for — whether  the  power  be  generated  or  purchased — may 
be  determined.  The  percentage  of  electric  horse-power 
input  to  the  motor  corresponding  to  the  motor  efficiency 
will  determine  the  power  required  bv  the  driven  machinery 
alone  if  that  information  is  required.    As  may  be  inferred. 


electric  horse-power  input  to  the  motor  is  the  standar 
unit  adopted  for  power  in  the  series  of  test  records  c 
which  this   forms  one. 

The  load-factor  or  percentage  of  time  machinery  was  i 
use  during  the  test  is  important.     It  is  derived  with  fa 
accuracy  by  dividing  the  number  of  frames  in  use  at  m 
five-minute  interval  by  the  total  number  of  frames.    T 
load-factor  proper  for  spinning  frames  may  be  taken  I'r 
published  figures  or  calculated  for  a  given  set  of  condilio; 
and   a  comparison   with   the   observed   amount  shows  ho 
fully  machinery  is  being  utilized.     Special  conditions  co 
tribute  to  a  low  factor  in  the  test  shown  and  we  find  note 
(i)  Several  machines  under  repair,  (2)  lack  of  oversigl 
(3)    lack  of   raw  material.     Load-factor  is  of  value  n 
only  as  indicating  the  efficiency  at  which  a  department 
being   operated,   but   also   as   indicating   whether   the   lo 
on   the  motor   may  not  be   increased  by  a  more  intensi 
utilization  of  the  connected  machinery.    In  connection  w 
other  tests  it  indicates  the  normal  percentage  of  use  of 
termittently    operated    machinery,    a    figure    of   use   wli 
determining  motor  sizes  for  extensions  and  changes. 

Important  information,  not  otherwise  discoverable.  11 
be  noted  during  a  test  owing  to  any  abnormal  condit' 
being  immediately  indicated  by  the  meters,  whereby  inv 
tigation  may  be  made  at  the  time  when  the  cause  is  m 
evident.  Defects  not  suspected  may  thus  be  brought 
notice. 

The  recording  wattmeter  chart,  shown  as  Fig.  3,  i: 
most  valuable  portion  of  the  test  record.  While  it  is  t 
that  meters  may  and  do  have  inherent  faults  and  we 
nesses,  they  are,  on  the  other  hand,  far  more  accurate  . 
reliable  than  human  observers.  Thus  they  serve  to  ch 
the  results  obtained  by  observation.  A  further  chect 
aft'orded  by  the  use  of  a  watt-hour  meter,  though  it  was 
availed  of  for  this  test. 

Test  records  may  have  a  value  for  future  reference 
ceeding  their  immediate  use.    Tests  such  as  described  ; 
be  considered  as  standards  of  reference  to  be  supplemei 
by  simpler  tests  from  time  to  time.     Their  value  dept 
largely  upon  the  ability  of  the  tester  and  his  recogni 
and  record  of  important  facts  concerning  the  motor-dr 
machinery   and   general   conditions.     Familiarity  with 
uses  and  peculiarities  of  meters  is  always  desirable 
often  essential.     Curves  drawn  by  recording  meters 
according   to    the   characteristics    and   adjustment  of    ■ 
meter   and   may   be   misleading.      Accuracy   of  the  m(  1 
may,   and    should,   be   assured   by    frequent  checking   1 
calibration.     Errors  due  to  improper  use  must  be  gua  f 
against  by  the  tester. 

Having  made  tests  to  serve  as  standards,  other  sir.  ii 
forms  of  testing  may  be  employed  to  note  variations  i' 
in   particular,  to  note  a   falling  oft'  in  manufacturing  '' 
ciency  due  to  defects  in  machinery  or  labor.    A  ver) 
cellent  method  of  continuous  testing  is  found  in  thr- 
of  a  recording  meter,  which  may  be  connected  to  va  ' 
circuits  in  rotation  and  serve  to  show  variations,  whit 
sufficiently    marked,    may    be    further    investigated.     '' 
method  may  not  be  fully  and  economically  available  :  ^■ 
installation    comprising    a    large    number   of   small   m"' 
and  may  be  supplemented  by  readings  taken  on  the  va  ' 
motors   with   an   indicating   wattmeter  or  ammeter, 
rapid  work  of  this  kind  an  ammeter  is  far  more  convf  e'" 
than  a  wattmeter  and  serves  to  show  variations  qui  'S 
accurately.     Defects  in  individually  driven  machines  lay 
be   located   when   an   inspection   of  the  machine  dis'Ses 
nothing  wrong. 

Electrical  meters  are  of  value  for  other  forms  of  '^  ■"^' 
The  actions  and  operation  of  particular  machines  m  ■>' 
analyzed  and  the  structure  and  design  requiring  least  w^f 
determined.  The  effect  of  variations  may  be  studiecv'th 
accurate  results — that  of  dyiamomcter  testing — is  in'"'"^' 
tice  difficult  and  costly.  Misconceptions  exist  reg:''"? 
the  actions  of  machines  in  common  use.     A  case  n      ' 
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citl  in  the  spinning  frame,  familiar  to  all  cotton-mill  men. 

"  '  'y  quantitative  tests  show  that  power  supposed  to  be 
c(l  by  the  weight  and  motion  of  various  parts  is 
tlie  resistance  of  the  air  to  the  motion  of  the  product 

—  rii — through  it.    In  an  ordinary  case  air  resistance  ab- 

«>  ?  an  average  of  10  per  cent  and  a  maximum  of  20  per 
f  the  total  power  required,  these  figfures  being  con- 

^    amounts    are    hardly    negligible    and    yet    they 

ar  only  coming  into  general  knowledge  among  spinners 

rh  ugh  tests  made  by  electricians.     It  may  be  noted  in 

.:  that  exact  tests  on  spinning  frames  demand  a  regu- 

I  conditions  very  difficult  to  obtain,  and  that  the 

V   of   obtaining   exact    results   is   added   to   by   the 

imbcr  of  bearing  surfaces,  the  frictional  resistance 

:h   decreases    for   some   time   after   starting.     The 

:is  occurring  can,  however,  be  followed  more  close- 

the  aid   of   electrical   meters   than   in   any   other 

er  type  of  meter  deserves  mention,  although  it 
considered  electrical  only  in  that  it  employs  elec- 
•o  overcome  a  mechanical  difficulty.  The  meter 
cs  a  drum  driven  by  suitable  clockwork  and  carry- 
per  chart  (ruled  to  correspond  with  time)  on  which 
lore  pens  rest  and  draw  a  line  or  lines  which  are 
ted  or  changed  in  position  by  the  action  of  electro- 

-  in  unison  with  the  starting  and  stopping  of  a  par- 
nachine  or  machines.     The  meter  will,  therefore. 

mtrate  during  what  times  the  machines  connected  to  it 

*f  in  use.     Obviously,  it  might  have  been  employed  in 

•   outlined  above  to  have  relieved  the  tester  of  a 

!iis  observations  and  have  given  a  more  accurate 

Its  va4ue   is  considerable   in  the  case  of  certain 

t-ntly   operated   machinery,   such,    for   example,   as 

ickers  or  spinning  frames  in  a  textile  plant.     It 

■■  of  more  utility  than  a  recording  wattmeter  placed 

'>reman's  office  and  connected  by  him  to  different 

-  in  turn — a  plan  which  has  been  suggested  as  a 
■ne. 

igh  tests  may  be  made  to  determine  the  conditions 
umr  which  a  motor  is  being  operated,  it  should  be  remem- 
b«ri  that  the  motor  is  entirely  secondary  to  the  driven 
■  ry.    It  is  only  the  means  by  which  power  is  applied 
•  eded.     While  it  is  important  and  essential  to  know 
ijtor  is  being  operated  and  is  operating  properly, 
imically  important  facts  deduced  from  tests  con- 
driven  machinery.     When  only  a  limited  range 
:iation  is  called  for  the  tester  must  judge  whether 
n formation,  necessarily  acquired,  shall  be  reported 
hoin.    At  the  present  time  it  is  rare  that  the  full 
value  of  electric-motor  testing  is  recognized  or 
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libably  the  most  convenient  method  of  testing  poly- 

pna-  meters  is  to  connect  the  series  coils  in  series  and 

'he -hunt   coi's    in    parallel    and    test    as    a    single-phase 

^si"     With  this  arrangement  it  is  necessary  to  halve  the 

of  the  meter  under   test.     The   connections   for 

one    type    of    three-phase,    three-wire    inter    by 

f  rotating  standards   in   the  manner  described   is 

S'">n  m  Fig.  i.    If  the  connected  load  is  used  and  con- 

"st  of  induction   motors,   care   must   be    taken   that   the 

pna  relation  is  not  reversed :  thus,  in  Fig.  2.  the  wire  re- 

0'3  from  the  upper  left-hand  binding  post  must  con- 


nect to  I  on  the  right  to  preserve  the  same  phase  relation  as 
;n  I-ig.  I  ;  otherwise  the  motors  would  be  reversed. 

In  testing  polyphase  meters  furnished  with  series  trans- 
formers the  lo-amp  coil  of  the  standard  is  used  unless 
the  secondary  current  is  first  measured  by  inserting  an 
ammeter  and  is  found  to  be  within  the  capacity  of  the 
i-anip  coil.     The   i-anip  winding  should  not.  however,  be 


ith    Rotating   Standard. 


used  except  where  control  of  the  load  is  possible.  In  the 
case  of  switchboard  meters  it  is  safest  always  to  use  the 
lo-amp  winding,  as  a  sudden  increase  of  load  might  result 
in  injury  to  the  i-amp  winding.  Where  series  trans- 
formers are  used  cne  transforn}er  must  be  short  circuited 
and  disconnected  from  the  meter  when  testing  with  coils 
in  series.  The  consta  it  of  the  test  meter  must  be  multi- 
plied by  the  series  transformer  ratio.  If  both  series  and 
shunt  transformers  are  used  the  constant  of  the  test  meter 
must  be  multiplied  by  the  product  of  the  raito  of  trans- 
formers. 

As  an  example,  suppose  it  is  required  to  test  a  150-amp, 
23Cc-volt,  three-wire,  three-phase  meter,  series  trans- 
former ratio,  40:1:  shunt  transformer  ratio,  20:1;  disk 
constant  of  meter,  300. 

Connecting  the  coils  in  series  the  disk  constant  becomes 
300/2,  or  150.  Using  the  lo-amp,  iio-volt  coil  of  the 
standard  meter,  the  constant  of  which  is  0.6,  the  testing 
constant  of  the  standard  becomes  0.6  X  40  X  20  =  480. 
The  percentage  of  accuracy  will  then  be  the  quotient, 
revolutions  meter  under  test  X  150/re volutions  standard 
X480. 

Polyphase  meters  with  series  and  shunt  transformers  may 
be  tested  without  transformers,  but  in  this  case  the  disk 
constant  must  be  divided  by  the  product  of  the  ratio  of 
transformers.  If  polyphase  meters  with  series  transformers 
are  tested  on  one  phase  at  a  time,  then  the  series  trans- 
former on  the  phase  not  being  measured  should  be  short- 
circuited,  the  potential  circuits  being  left  connected. 

The  rotating  standard  may  be  used  to  calibrate  either 
Westinghouse,  Fort  Wayne  or  Stanley  meters,  it  merely 
being  necessary  to  determine  the  watt-hours  per  revolution 
of  the  disk  of  the  particular  meter  to  be  tested,  and  to  use 


Fig.    2 — Connections    of    Three-Phase,    Three-Wire    Meter 


this  figure  as  a  multiplying  factor  in  the  same  manner 
as  the  constant  is  used  on  General  Electric  meters  when 
checking  them  with  the  standard  meter. 

In  calibrating  or  testing,  the  constant  of  all  General 
F.lectric  meters  denotes  the  number  of  watt-hours  per 
revolution  of  the  disk.  Other  manufacturers  do  not  all 
express  the  constants  of  their  meters  in  the  same  manner. 
When   otherwise  expressed   it  becomes   necessary-   to   find 
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the  watt-hours  per  disk  revohition  of  the  meter  to  bo  tested 
in  order  that  it  may  be  calibrated  by  the  standard  in  the 
same  manner  as  General  Electric  meters. 

This  factor  can  be  readily  determined  from  the  testing 
constant  of  the  meter.  Thus  for  Westinghouse  meters  di- 
vide the  testing  constant  by  3600,  and  for  Fort  Wayne  and 
Stanley  meters  divide  the  testing  constant  by  36.  If  k 
denotes  the  testing  or  calibrating  constants  and  x  the 
watt-hours  per  revolution  of  the  disk,  then : 

X  =  /fe/3600  for  Westinghouse  meters. 

.1-  =  k/^6  for  Fort  Wayne  meters. 

X  —  k/T,()  for  Stanley  meters. 
Having  found  the  number  of  vkratt-hours  per  revolution 
of  the  disk  of  the  meter  to  be  calibrated,  one  proceeds  in 
the  same  manner  as  when  calibrating  General  Electric 
meters,  using  the  factor  ;r  as  a  constant.  When  the  meter 
is  correct  the  revolutions  of  the  standard  meter  multiplied 
hv  the  constants  are  equal  to  the  revolutions  of  the  meter 
under  test  multiplied  by  x  and  the  ratio  of  these  quantities 
gives  the  per  cent  accuracy. 

The  testing  constant  of  type  A,  two-wire  Westinghouse 
meters  is  volts  X  amperes  (as  marked  on  the  dial  or 
counter)  multiplied  by  1.2.  For  type  A  meters  with  series 
transformers,  but  tested  without  them,  the  testing  con- 
stant is  volts  as  marked  on  counter  multiplied  by  6, 
since  these  meters  are  5  amp  (5  X  i-2  =  6).  For  type  A 
meters  with  series  and  shunt  transformers,  but  tested 
without   them,    the    testing   constant    is   600.      For   type    A 

WESTINGHOUSE    METERS — TWO-WIRE. 


Type  A. 

Type  B. 

Amperes. 

100  Volts. 

200  Volts. 

100  Volts. 

200  Volts. 

5 

.166 

.333 

.333 

.666 

10 

.333 

.666 

.666 

1.33 

20 

.666 

1.33 

1.33 

2.66 

40 

1.33 

2.66 

2.66 

5.33 

80 

2.66 

5.33 

5.33 

10.66 

FORT  WAYNE  METERS. 


Watt- 

Watt- 

Watt- 

Constant. 

Hours 
per  Revo- 

Constant 

Hours 
per  Revo- 

Con- 
stant. 

Hours 
per  Revo- 

lution. 

lution. 

lution. 

9 

.25 

90 

2.5 

360 

10. 0 

18 

.50 

108 

3.0 

432 

12.0 

24. 

.66 

144 

4.0 

576 

16.0 

36 

1.00 

180 

S.O 

720 

20.0 

54 

1.50 

216 

6.0 

864 

24.0 

72 

2.00 

288 

8.0 

900 

25.0 

STANLEY   METERS. 


Constant 

Watt-Hours  per  Revolution 

20  Sec. 

.555 

30    " 

.833 

45 

1.25 

60     •• 

1.66 

90     " 

2.50 

120     •• 

3.33 

meters  tested  with  series  and  shunt  transformers  multiply 
the  constants  as  found  above  by  the  ratio  of  transform- 
ers. For  polyphase  type  A  meters  with  series  and  shunt 
transformers,  but  tested  without  them,  the  testing  con- 
stant is  1200.  For  three-wire,  single-phase  type  A  meters 
the  testing  constant  is  volts  X  amperes,  as  marked  on  the 
counter,  niviltipled  by  2.4. 

The    testing    constants    for    type    B    and    C    meters    are 
found  in  the  same  manner  as  for  the  type  A  meters  except 


that  the  volt-amperes  as  marked  on  the  dial  must  be  multi- 
plied by  2.4  instead  of  1.2. 

The  testing  constants  of  Fort  Wayne  meters  are  given  in 
the  instruction  book  furnished  by  the  Fort  Wayne  com- 
pany. Until  recently  the  constants  were  not  marked  on 
the  meter  itself.  However,  in  meters  now  being  shipped 
the  testing  constants  are  marked  on  the  cup. 

The  constants  for  Stanley  meters  are  marked  on  the 
cover  and  denote  the  seconds  per  revolution  for  100  watts. 

The  accompanying  tables  give  the  watt-hours  per  revo- 
lution of  various  sizes  Westinghouse.  Fort  Wayne  ami 
."^tanlev  meters. 


THEFT  OF  ENERGY. 


A  New  Means  of  Guarding   Meters   Against   Magnetic 
Tampering. 

Many  watt-hour  meters  can  be  made  to  register  slowly, 
or  even  to  stop,  by  bringing  near  them  a  strong  magnetic 
field.  A  device  to  give  knowledge  of  such  fraudulent  reg- 
istration, either  by  interrupting  the  service  or  operating 
an  indicator  within  the  meter,  has  been  invented  by  Gia- 
como  Berardi,  of  Genoa,  Italy,  and  was  patented  by  him 
in  the  United  States  Aug.  i. 

As  shown  in  Fig.  I,  the  detector  device  consists  of  a 
small  spring-suspended  soft-iron  bar  B  which  normally 
hangs  in  the  center  of  a  contact  loop  L.  Several  of  these 
detectors  are  recommended  to  be  placed  within  the  case  of 
the  meter  so  as  to  guard  it  from  all  sides.  In  the  presence 
of  any  thin  magnetic  field  that  may  be  imposed  upon  the 
instrument  for  illegitimate  purposes,  the  bars  will  be  de- 
flected, swinging  so  as  to  make  contact  with  the  surround- 
ing loops.     The  shunt  circuit  thus  established  has  its  path 


completed  through  a  capsule  of  powdered  graphite  am 
calcium  carbonate  (C,  Fig.  2),  the  resistance  of  whic' 
causes  the  generation  of  heat  sufficient  to  melt  a  piece  0 
lead  wire,  releasing  a  set  of  contacts  and  opening  the  mai 
circuit  at  S.  Another  modification  operates  to  throw  ove 
an  arm,  indicating  that  the  meter  has  been  magneticall 
tampered  with. 

Where  desired,  the  inventor  also  provides  a  method  c 
utilizing  the  magnetic  action  of  the  detector  shunt  currei 
to  work  the  main-circuit  switch,  instead  of  using  its  hea 
ing  effects  as  first  described.  A  solenoid  switch  is  a 
ranged  with  a  high-resistance  winding  of  copper  and  Ge 
man-silver  turns,  which  normally  bridge  the  closed  ma 
switch  contact.  When  the  detector  acts  its  shunt  circu 
is  closed  through  the  solenoid  winding,  magnetizing  tl 
latter's  floating  core,  which  is  caused  to  come  up  with 
hammer-blow  action,  opening  the  main  switch  conta( 
These  contacts  are  then  held  open  continuously  by  t 
diminished  current  deflected  through  the  winding,  due 
the  switch  being  open.  To  restore  service  after  the  e 
ternal  magnetic  influence  has  been  removed  the  main  h 
switch  must  now  be  opened,  de-energizing  the  solenoid  a 
permitting  its  contact  to  fall  closed  by  gravity,  after  whi. 
operation  may  again  proceed  normally.  In  the  powd' 
and-fuse  modification,  the  inventor  explains,  the  rcsistan 
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p.vder  mixture  can  be  adjusted  to  give  any  desired  degree 
o  sensitiveness,  so  that  service  will  not  be  interrupted  by 
ssmic  disturbances,  passing  magnetic  fields  or  other 
cises  resulting  in  the  detector  bar  being  momentarily 
sung  against  its  contacts. 


THE    ELECTRIC  DRIVE  IN  A  LUMBER  MILL. 


;    Analysis  Showing  the   Saving   Through    the   Re- 
placement of  Steam  by  Electricity. 

•  u  better  illustration  can  be  given  of  the  advantages  of 
tl  electric  drive  than  in  cases  where  it  forces  competing 
n.tive  powers  out  of  business  in  the  face  of  unusually  low 
M  costs.  Through  the  courtesy  of  Mr.  B.  VV.  Menden- 
h!l,  commercial  agent  of  the  Utah  Light  &  Railway  Com- 
ply, of  Salt  Lake  City,  the  following  particulars  are  given 
o.the  successful  introduction  of  the  electric  drive  in  a  rep- 
rjentative  lumber  mill,  the  adoption  of  electricity  having 
bin  effected  on  the  basis  of  a  lower  operating  cost  per 
yjr  than  the  original  steam  plant  of  the  concern  was 
enable  of  meeting,  even  when  refuse  sawdust  and  shavings 
wre  burned  under  the  boilers.  The  Utah  Light  &  Railway 
Cnpany  made  a  careful  investigation  of  the  operating 
C'ts  in  the  case  in  hand,  submitting  an  engineering  report 
irwhich  the  power  consumption,  present  and  estimated 
C<ts  were  reviewed,  including  a  diagram  of  the  premises. 


Plan   of   Mill. 


'liMng  the  shafting  and  belts  released  by  the  introduc- 
tii  of  electric  driving. 

'he  central-station  organization  pointed  out  that  the  ideal 
a^ngement  for  the  use  of  electric  energy  is  a  separate 
m:or  for  each  machine,  but  suggested  that  when  the  energy 
sting  by  this  method  ceases  to  pay  at  least  15  per  cent  on 
tr  investment  it  is  not  a  success  from  a  strictly  financial 
P'lt  of  view,  although  the  cleanliness,  convenience  and 
H'lbility  of  such  an  installation  sometimes  make  it  more 
<i'>rable.  The  conditions  at  the  plant  did  not  appear  to 
w-rant  ihe  exclusive  use  of  the  individual  drive.  The 
anngement  suggested  and  which  was  followed  in  the 
'i^ber  plant  was  as  follows: 

m  the  first  floor  of  the  mill  the  machines,  all  individually 
dt'en  at  a  motor  speed  of  1700  r.p.m.,  were:  Rip  saw, 
5i>;  planer,  10  hp;  i2-in.  sticker.  10  hp;  swing  saw,  3  hp. 

7n  th( 


the  second  floor  the  machines  were :  Individually 
.  *" — Planer,  7.5  hp;  6-in.  sticker,  5  hp;  rip  saw,  5  hp; 
}^Kr,  3  hp;  dado  saw,  3  hp;  motor,  1700  r.p.m.  each;  band 


d^, 


saw,  3  hp;  motor,  11.20  r.p.m.  liroup-driven — I'enoner, 
shaper  and  mortiser,  5  hp;  sandcr,  emery  wheel  and  grind- 
stone, 5  hp;  both  motors,  1700  r.p.m.  All  motors  offered 
were  of  the  three-phase  induction  type,  wound  for  220  volts. 
6o-cycle  service.  The  motor  ratings  were  selected  on  the 
basis  of  making  sure  that  the  size  was  adequate  for  the 
service,  without  danger  of  insufficient  power  at  any  given 
machine. 

Careful  tests  of  the  power  requirements  of  the  steam- 
driven  establishment  showed  the  following  demands: 

Maximum   load  on   day  of  tests 20  hp 

.Vveragc  total  load  on  day  of  test 8.8  hp 

Friction   load   on   day   of   lest 5.5  hp 

.Average  total  productive  load  on  day  of  test 3.i  hp 

The  average  total  productive  load,  if  the  machines  had 
been  fully  loaded  during  the  entire  time  on  the  test  date, 
not  including  the  5.5  hp  of  friction,  would  have  been  7.96 
hp.  This  figure  was  used  in  the  cost  estimates  which  drove 
the  steam  engine  from  the  plant,  rather  than  the  actual 
average  productive  load.  From  the  records  of  the  lumber 
company  the  following  yearly  costs  of  steam  power  were 
deduced  for  two  successive  years:  First  year,  $1,176: 
second  year,  $1,366,  giving  an  average  of  $1,271,  or  $106 
per  month.  The  principal  items  were  coal  (required  in 
addition  to  sawdust  and  shavings),  average  $6co  per  year, 
and  engineer's  wages,  average  $526  per  year,  other  smaller 
items  being  oil,  waste,  packing,  engine  repairs  and  miscel- 
laneous. None  of  these  smaller  items  much  exceeded  $40 
per  year  individually. 

COST  OF  ELECTRICAL  OPERATIOH. 

The  average  load  used  in  the  estimated  cost  of  electric 
service  was  based  on  the  supposition  that  all  machines  in 
use  during  the  day  of  test  were  operated  at  their  maximum 
capacity  for  the  entire  time  that  the  machines  were  in 
service.  As  the  machines  were  only  operating  under  maxi- 
mum load  for  approximately  50  per  cent  of  the  time  that 
they  were  in  operation,  a  large  factor  of  safety  was  ap- 
parent in  the  estimated  cost  of  electrical  service. 

The  average  load  of  7.96  hp-hours  per  day,  with  twenty- 
six  days'  service  per  month,  was  1240  kw-hours,  and  at  4.6 
cents  per  kw-hour  the  energy  cost  was  $57.10  per  month,  to 
which  was  added  oil  at  $1.50;  so  that  the  total  yearly  cost 
of  electrical  operation  was  $703,  compared  with  $1,271  for 
steam.  The  estimated  saving  by  the  use  of  electricity  was 
$568  per  year,  and  this  led  to  the  installation  of  the  motor 
drive. 

The  old  steam  plant  was  given  additional  advantages  in 
determining  the  relative  yearly  cost  of  operation,  and  still 
electricity  won  the  day.  Thus,  the  electrical  costs  were 
figured  upon  a  total  operation  of  312  days  per  year,  against 
an  actual  service  by  the  old  steam  plant  of  256  days.  The 
average  number  of  workman-hours  with  steam  drive  was 
24.5  per  day,  while  with  electricity  this  came  to  36.  The 
estimated  cost  of  motors  was  $1,219  installed,  the  cost  of 
placing  the  motors  at  the  mill  door  being  $1,080,  material 
to  be  used  in  the  installation  work  $108  and  labor  of  wiring 
$31.  The  costs  of  pulley  bushings,  labor  and  material  for 
motor  platforms  and  the  erection  of  motors  were  not  cov- 
ered. A  special  point  was  made  of  the  fact  that  the  only 
item  which  would  be  lost  in  case  the  factory  moved  would 
be  the  labor  charge  for  installing  the  wiring.  Another 
point  in  favor  of  electricity  was  that  the  old  steam  plant 
was  fast  approaching  a  period  of  costly  repairs,  which 
would  be  forced  upon  the  owners  if  a  reasonable  efficiency 
of  operation  was  to  be  assured. 

The  installation  of  the  electric  drive  resulted  in  the  elimi- 
nation of  the  main  shaft  and  three  auxiliary  lines  of  shaft- 
ing, besides  cutting  out  fifteen  belts  of  varying  length  and 
size.  The  results  of  the  first  year's  operation  were  as 
follows : 

Total  cost  of  energy $419 

Maximum    bill    for    any    month $55 

Maximum   kwhours   for  any  month 920 

Minimum    bill    for    any    month $33 

Minimum  kw-hours  for  any  month 220 

Maximum    demand,    hp 16.5 
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The  installation  operated  at  full  capacity  (.luring  only  one 
month  of  the  year.  Under  normal  condition.s  the  power 
bill  will  run  between  $55  and  $60  per  month.  In  spite  of 
the  availability  of  shavings  and  sawdust  at  zero  cost  the  in- 
troduction of  electrxity  has  cut  the  expense  of  operating 
the  mill  by  over  50  per  cent. 


CONTINUOUS     STEAM     TEST     OF     A     CENTRAL- 
STATION    PLANT. 


Practical    Value    of   Metering   All    Water    Used    by  a 
Condensing  Steam  Plant. 

Conditions  approximating  a  continuous  plant  test  are 
made  possible  in  the  station  of  the  St.  Joseph  (Mo.)  Rail- 
way, Light,  Heat  &  Power  Company  by  the  provision  of 
water  meters  in  the  boiler-feed  lines,  as  well  as  in  the  make- 
up supply  pipe  and  the  return  lines  from  the  condensers 
serving  the  various  engine  and  turbine  units.  The  accom- 
panying sketch  will  make  a  detailed  description  "f  this  pip- 
ing layout  unnecessary. 

The  water  meters  used  are  of  the  Hammond  float-dis- 
charge type,  comprising  two  vessels  which  are  alternately 
filled  and  emptied  by  the  float-controlled  valves.  The  large 
totalizing  meter,  which  can  measure  125,000  lb.  per  hour, 
holds  2000  lb.  of  water  per  side.  The  smaller  meters  on 
the  make-up  and  condensate-return  lines  are  each  capable 
of  measuring  75,000  lb.  of  water  per  hour  and  hold  1250 
lb.  per  side.  All  of  these  meters  are  located  in  the  boiler- 
room  in  more  or  less  inaccessible  places,  but  by  means  of 


Muke-up  from 
City  Wuter  Supply 
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Pumps 


Arrangement    of    Apparatus    for    Continuous    Metering    of 
Water   in   St.   Joseph    Power   Plant. 

electric  contacts  are  closed  each  time  the  meters'  trip-count- 
ing dials  are  operated  in  the  engine-room,  where  a  direct 
reading  of  the  quantity  of  water  being  used  can  be  obtained 
at  any  time. 

At  present  the  condensate  returned  from  the  condenser 
of  the  1500-kw  Curtis  turbine  and  one  looo-kw  and  one  600- 
kw  engine  unit  is  collected  into  a  common  storage  tank 
and  returned  through  a  single  meter,  while  the  1500-kw 
engine  has  its  own  separate  meter.  A  separate  meter  is 
now  being  provided  for  fhe  turbine,  so  that  its  perform- 
ance can  be  watched  more  closely.  Tests  can  be  made 
on  any  unit  under  the  present  layout,  however,  by  manipu- 
lating valves,  so  that  the  condensate  of  only  the  unit  under 
test  is  returned  through  the  meter,  the  other  being  by- 
passed directly  into  the  storage  tank. 


City  water  is  used  to  make  up  the  losses  in  the  condensing 
system,  which  have  averaged  slightly  less  than  15  per  cent. 
When  the  notoriously  muddy  Missouri  River  is  sometimes 
fairly  clear  this  raw  water  is  used  directly  for  boiler-feed 
purposes. 

The  three  smaller  meters  are  mounted  over  the  storage 
tank,  which  is  supported  on  the  boiler-room  roof  trusses. 
The  feed-water  heaters  are  of  the  open  type  and  are 
operatetl  up  to  7  lb.  pressure.  The  totalizing  meter  nor- 
mally receives  water  at  about  180  deg.  Fahr.,  although  this 
temperature  may  fall  very  low  when  the  heaters  are  not  in 
use.  The  water  meters  are  warranted  to  be  accurate 
within  2  per  cent,  and  it  is  found  that,  due  to  the  compen- 
sative expansion  of  both  the  water  and  metal  vessels,  this 
accuracy  is  practically  unaffected  by  temperature.  The 
economizers  are  arranged  for  series  or  parallel-flow  opera- 
tion of  both  gases  and  water. 

The  practical  value  of  such  a  meter  installation  has 
proved  important  in  the  case  of  the  St.  Joseph  plant. 
Continuous  figures  on  the  quantity  of  water  purchased, 
water  evaporated  and  steam  used  by  each  unit  are  now 
available,  and  these  have  indicated  the  points  where  steps 
to  improve  operating  efficiency  have  been  taken.  The 
boiler  evaporation  was  found  low,  and  these  units  are  ac- 
cordingly to  be  pushed.  The  prime-mover  units  which 
are  giving  the  best  performance  have  now  been  deter- 
mined and  the  less  efficient  ones  are  being  reserved  for 
peak-load  operation.  The  entire  plant  is  operated  at  a 
steam  consumption  of  26  lb.  per  kw-liour,  including  all 
auxiliaries,  boiler  blow-offs,  etc.  The  most  efficient  unit 
on  the  floor,  the  1500-kw  engine,  has  been  found  to  take 
only  22  lb.  of  steam  per  kw-hour. 

Wr.  A.  J.  Purinton  is  general  superintendent  of  the 
St.  Joseph  Railway,  Light,  Heat  &  Pow-er  Company,  Mr. 
H.  A.  Cowgill  is  electrical  engineer  and  Mr.  R.  .A..  Fores- 
man  is  the  engineer  in  charge  of  the  power  ])lant. 


UNDER-WATER    COAL    STORAGE. 


Submerged    10,000-Ton    Coal-Storage    Pit   at    Omaha. 

At  Omaha  in  the  past  strikes  of  coal  miners  have  proved 
as  expensive  to  power-plant  operation  as  in  the  experience 
of  many  other  cities.  As  is  well  known,  coal  in  dry  stor- 
age even  six  months  will  lose  as  much  as  25  per  cent  of 
its  fuel  value,  while  its  tendency  to  spontaneous  firing  is^ 
an  additional  source  of  trouble.  For  these  reasons,  unfor- 
tunately, it  does  not  pay  to  keep  large  quantities  of  fuel  WM 
continually  in  stock  to  guard  against  possibility  of  strike  -^ 
shortage,  wdiile,  on  the  other  hand,  the  matter  of  acquiriiu 
a  large  coal  reserve  quickly  becomes  a  problem  after  tin 
first  rumors  of  a  strike  are  abroad. 

Coal  can  be  stored  under  water,  however,  almost  in 
definitely  without  loss  of  its  fuel  value.  This  has  beci 
well  proved  by  tests,  and  such  under-water  storage,  it  wil 
be  seen,  ofifers  an  opportunity  for  holding  large  coa 
reserves  almost  indefinitelv  against  a  time  of  need.  Wit  j 
this  idea  of  guarding  against  strike  shortage,  following  I 
recent  expensive  experience,  the  Omaha  Electric  Light  i 
Power  Company  is  just  completing  the  installation  of 
great  under-water  storage  pit  capable  of  holding  10,00 
tons,  with  the  bunker  contents  enough  for  three  month  ; 
operation  of  its  13,000-kw  plant.  ] 

This  submerged  storage  pit,  as  shown  in  the  accompany  j 
ing  illustrations,  measures  100  ft.  x  116  ft.  in  plan  and 
22  ft.  deep  below  the  water  level,  which  is  in  turn  23  I 
below  the  crane  runway.  It  will  submerge  7000  tons  1 
coal,  while  3000  tons  more  can  be  piled  on  above  the  wat 
level.  The  coal  is  unloaded  from  cars  run  alongside  tl 
pit  by  means  of  a  grab  bucket  carried  on  a  crane  of  Mi- 
span.  The  coal-car  track  passes  directly  above  the  ho^ 
pers  leading  to  the  coal  crushers,  which  in  turn  dischar 
into    the    convevors.    elevating    the    fuel    to    the    overhc 
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Suiikers.  This  arrangement  provides  that  tlie  ordinary 
:;e  of  the  fuel  is  from  the  cars  to  the  boiler-room,  the 
rage  pit  always  being  kept  filled  with  a  fixed  quantity 

it  coal. 
The  storage  pit  is  of  reinforced  concrete  and  is  carried 

on  nearly  400  piles  at  5-ft.  centers  driven  to  bed  rock  19  ft. 

to  30  ft.  be'ow  the  semi-liquid  quicksand.     The  presence  of 

thi^  quicksand  made  it  necessary  to  reinforce  the  structure 


motor  at  300  ft.  per  minute,  and  the  trolley  is  operated  at 
a  similar  speed  by  a  i6-hp  motor.  The  main  hoisting  is 
performed  by  two  motors,  one  of  45  hp  and  th,e  other  of 
30-hp  rating,  giving  a  hoisting  speed  of  120  ft.  per  minute. 
With  this  crane  bucket  a  50-ton  car  has  been  unloaded  in 
twenty  minutes.  The  cost  of  each  handiiii!.;  of  the  coal  is 
estimated  to  be  about  4  mills  per  ton,  whctlier  from  car 
to  pit  or  pit  to  crusher  hoppers. 


Coal  Handeling  Craao 
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Crusber 

Fig.    1 — Section    Through    Under-Water  Storage   Pit   and    Power    House,   Omaha. 


'  both  internal  and  external  pressures  to  prevent  collapse 
oi  the  pit  when  empty.  The  piles  are  capped  with  2-ft. 
6-in.  concrete  slabs,  reducing  the  stresses  in  the  pit  floor. 
tvhich  is  12  in.  thick. 

Besides  the  steel  reinforcing  in  the  floor,  old  rails  have 
been  embedded  in  the  concrete  at  i-ft.  distances,  their  heads 
.  being  flush  with  the  waterproofed  floor  surface,  to  serve  as 
•  an  armor  against  the  impact  of  the  bucket  when  removing 
coal  from  the  pit.  These  rails  and  the  pit  forms  and  in- 
terior are  well  shown  in  Fig.  3. 

The  side  walls  are  4  ft.  thick  at  the  bottom,  tapering  to 


On  account  of  the  notorious  muddy  sediment  of  the 
Missouri  River,  on  the  banks  of  which  the  plant  stands, 
waste  water  from  the  plant  supply  (wliich  has  been  allowed 
to  settle  in  sedimentation  basins)  is  used  to  fill  the  coal- 
storage  pit.  For  draining  the  pit  outlets  fitted  with  valves 
are  provided  just  above  the  sewer  level,  so  that  the  water 
can  be  drained  down  to  this  point  by  gravity,  beyond  which 
the  same  sump  pump  used  to  l"'ii  the  pit  can  be  brought  into 
service  for  the  purpose  of  discharging  its  contents  into  the 
sewer. 

The  Omaha  uiuler-water  coal-storage  pit  is  estimated  to 


Under-Water  Coal-Storage   Pit  from 
Car. 

2  ft.  6  in.  at  the  top.  The  submerged  storage  has  been 
I  so  constructed  as  to  be  capable  of  extension  in  both  direc- 
tions as  the  plant  grows. 

Spanning  the  pit  and  the  crusher  hoppers,  a  total  width 
,of  145  ft.,  is  the '5-ton  bucket  crane,  made  by  the  Toledo 
.Crane  &  Bridge  Company,  and  one  of  the  largest  of  its 
Kind  ever  built.  This  crane  is  made  up  of  two  girders 
12  ft.  apart,  between  which  runs  the  trolley  carriage  with 
Its  2-cu.  yd.  bucket.     The  bridge   is  propelled  by   a  45-hp 


Fig.    3 — Floor   of   Storage    Pit    During    Construction,    Showing    Old 
Rails    Used   as   Armor. 

have  cost  about  $70,000,  a  part  of  this  being  due  to  the 
unusual  and  difficult  conditions  of  quicksand  on  which  the 
pit  had  to  be  foundationed. 

Mr.  H.  A.  Holdrege  is  general  manager  of  the  Omaha 
Electric  Light  &  Power  Company,  and  Mr.  C.  T.  Anderson 
is  chief  engineer  of  the  power  plant.  The  under-water 
coal-storage  pit  was  constructed  under  the  designs  and 
supervision  of  Sargent  &  Lundy,  consulting  engineers, 
Chicago. 
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LETTERS   ON   PRACTICAL 

SUBJECTS 


CONDENSATION  IN  RIGID  CONDUIT 

It  is  very  generally  recognized  that  in  places  subject  to 
vapor  or  dampness  the  open-knob  and  tube  method  of 
wiring  gives  better  satisfaction  than  the  more  expensive 
rigid-conduit  system.  Even  in  the  ordinary  work  where 
dampness  does  not  exist  troubles  have  been  encountered 
owing  to  condensation  in  the  conduit.  Water-tightness  in 
the  conduit  is  not  of  necessity  desirable,  and  the  writer 
knows  of  instances  where  in  vertical  runs  it  has  been  found 
best  to  provide  draining  outlets.  The  condensation  troubles 
usually  exist  in  conduit  work  installed  during  the  winter 
months  and  made  water-tight.  At  first  there  are  very  few 
complaints,  but  after  a  while  instances  of  shock  are  re- 
ported with  certain  types  of  switches.  In  one  case  switches 
with  other  insulation  were  substituted,  but  the  remedy  was 
only  temporary,  the  shocks  manifesting  themselves  after  a 
lapse  of  a  few  months.  The  trouble  was  traced  to  con- 
densation in  the  runs  and  as  a  remedy  every  switch  box  in 
the  run  was  removed  and  in  its  place  a  box  with  an  extra 
outlet  substituted,  the  outlet  in  each  case  being  at  the  bot- 
tom of  the  box  and  left  unplugged.  Where  this  was  im- 
possible a  hole  was  chipped  in  the  bottom  of  the  box.  It 
was  surprising  to  note  that  with  this  means  of  ventilation 
and  drainage  all  trouble  disappeared.  In  the  switches 
which  first  gave  trouble  hard  black  vulcanite  was  used  for 
insulation  and  this  absorbed  the  water  of  condensation  in 
the  conduit.  A  switch  with  non-hygroscopic  insulation  was 
tried,  but  there  was  sufficient  moisture  in  the  conduit  to 
form  a  path  for  surface  leakage.  It  is  safe  to  assume  that 
if  either  switch  was  not  connected  to  the  conduit  in  which 
condensation  took  place  no  trouble  would  have  been  found. 
The  inspection  bureaus,  it  is  true,  require  a  lead  covering 
over  the  wires  used  in  conduit  when  the  latter  is  installed 
in  a  damp  place  and  is  not  water-tight,  but  their  rules  would 
not  cover  the  instances  I  have  in  mind  where  the  trouble  was 
traced  to  condensation  in  places  presumably  dry.  In  the 
crusade  being  made  in  very  many  places  to  limit  the  in- 
stallation of  wires  to  that  inclosed  in  rigid  iron  conduit,  the 
question  of  dampness  and  condensation  is  apparently  lost 
sight  of.  So  far  as  the  writer's  observations  have  gone, 
when  properly  installed,  exposed  wiring  without  conduit  is 
safer  than  that  inclosed  in  conduit  and  defects  are  more 
readily  noted.  Its  appearance  is,  however,  not  as  pleasing 
as  a  straight  conduit  job,  but  where  appearances  do  not 
count  for  much,  especially  in  factory  and  mill  work,  it  is 
not  unusual  to  find  the  exposed  wiring  in  highest  favor. 
Oftentimes  a  combination  in  which  conduit  and  condulets 
are  employed  to  protect  the  circuits  from  the  floor  to  a 
point  about  8  ft.  up  the  wall  and  where  exposed  work  is 
used  above  this  point  makes  a  better  installation,  conduit 
being  preferable  to  a  wooden  box  for  side-wall  protection 
of  the  wires.  Where  conduit  is  employed  on  ceilings  over 
ovens  or  boilers,  for  instance,  the  combination  of  heat  and 
condensation  may  ruin  the  insulation  of  rubber-covered 
wire.  Even  if  condensation  is  not  present,  a  weather- 
proof insulation  is  better  than  rubber  in  such  a  location. 
.    St.  Louis,  Mo.  Frank  Wright. 


VENTILATING  FOUNDATIONS. 

It  is  now  well  recognized  that  every  reasonable  expedient 
should  be  adopted  that  will  insure  a  plentiful  supply  of  cool- 
ing air  for  electrical  machinery.  The  manufacturers  are 
utilizing  very  "open"  construction  in  the  machines  that 
they  build  so  that  air  can  have  access  to  the  current-carry- 
ing parts  and  keep  them  cool,  thereby  enabling  maximum 
duty  to  be  performed  with  a  minimum  of  material.    In  some 


cases  fans  or  blowers  that  direct  streams  of  air  against  the 
active  material  are  mounted  on  the  rotating  parts.  Even 
railway  motors  are  arranged  for  "forced  ventilation"  so 
that  a  maximum  output  can  be  obtained  from  a  motor  occu-  J 
PluQ  View 


SidL-  Elevutiun  End  Eicvatiun 

Fig.    1  —  Plan    and    Sections    of    Ventilated    Foundation. 

pying  a  given  space.  These  examples  indicate  the  impor- 
tance of  arranging  all  electrical  machines  so  that  an  ample 
amount  of  cool  air  will  circulate  around  them  when  the) 
are  in  operation.  Inasmuch  as  the  output  of  almost  al 
machines   is   limited   by   the   temperature   rises   of  certair 


Fig.  2 — Ventilated   Foundations   in   Station. 

parts,  if  the  air  supply  is  insufficient  or  of  a  relatively  big 
temperature,  the  output  will  be  limited  accordingly. 

It  has  long  been  the  usual  practice  to  design  the  found: 
tions  of  large  engine-driven  generators  so  that  the  air  circ 
lation  about  them  would  not  be  materially  obstructed.  B 
in   the  design   of   foundations   for  smaller  machines   (pa 
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ticularly  self-contained  ones,  such  as  motor-generators  ;J 
rotary  converters)  this  feature  has  frequently  been  oy- 
looked  and  in  some  cases  the  maximum  outputs  of  machi  s 
have  been  reduced  because  of  the  oversight.     This  art  « 
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'.  ritten  to  call  attention  to  some  methods  of  constructing 

luuiidations    for    self-contained    electrical    machinery    that 

will  insure  a  good  supply  of  cooling  air. 

One  form  of  so-called  "ventilated"   foundation  is  illus- 

:oJ  in  Fie.   i.     The  foundation  is  hollow  in  the  center 
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Fig.  4 — Plan  Views  and  Section  of  Bed  Plates. 

snd  has  arched  holes  through  each  of  its  four  sides.     It 
really  consists  of  four  arches  arranged  in  the  form  of  a 
'lollow  rectangle.    The  foundation  is  designed  to  extend  be- 
on  the  basement  floor  and  the  main  floor  of  a  station  as 
^csted  in  Fig.  2.    It  relieves  the  main  floor  of  the  weight 
.  itie  machine  that  it  supports.     The  basement  should  be 
well  ventilated  so  that  cool  air  will  be  drawn  in  and  rise 
into  the  station  as  it  is  heated  by  the  machine. 

•esides  affording  thorough  ventilation  the  foundation  of 


Fig.     5 — Sectional     View    Showing     Aip     Duct     Into     Pits. 

.-.  I  and  2  is  very  economical  of  material.     The  ordi- 

y  practice  in  constructing  a  foundation  for  the  applica- 

;  of  Fig.  2  would  be  to  build  it  solid  from  floor  to  floor 

,  possibly,  to  hollow  it  out  somewhat  in  the  center.    With 

;ne  design  of  Fig.  i  all  of  the  material  that  would  be  wasted 

■•n  a  solid  construction  is  saved.     Although  this  foundation 

-;ht  be  constructed  of  masonry,  concrete  is  probably  a 

aper    material    for    most    localities.      A    1:3:6    mixture 


Fig.  6— Plan   View  Showing   Air   Duct   Into   Pit. 

poured  very  wet  into  substantial  wooden  forms  will  pro- 
A-ide  a  thoroughly  dependable  foundation. 
j  The  arrangement  of  the  foundation-bolt  holes  in  the  bed 
plate  and  the  form  of  the  bed  plate  of  the  machine  to  be 
ppported  often  determine  the  design  of  the  foundation. 
|The  foundation  shown  in  Fig.  i  is  arranged  for  a  machine 
jrequiring  four  foundation  bohs,  while  that  of  Fig.  3  is  for 
lone  requiring   six   bolts.     The   bolts    should   be   extended 


almost  to  the  bottom  of  the  foundation  and  should  have 
washers  on  their  lower  ends,  as  suggested  in  Fig.  I.  At  A, 
Fig.  4,  is  shown  the  plan  view  of  the  bed  plate  for  the 
foundation  of  Fig.  i  and  at  B  is  shown  that  for  the  founda- 
tion of  Fig.  3.  An  arch  should  always  be  arranged  in  a 
ventilating  foundation  under  an  intermediate  bearing  sup- 
port (if  there  is  one)  in  the  bed  plate,  as  shown  in  Fig.  3, 
so  that  the  support  can  be  firmly  "grouted  in"  to  the  founda- 
tion. If  such  an  arch  is  omitted  ditliculties  may  result  from 
vibration. 

It  should  be  noted  that  vifhere  the  foundation  extends 
from  basement  to  floor,  as  in  Fig.  2,  the  footing  of  the 
foundation  and  the  floor  may  be  combined,  so  that  in  some 
cases  a  separate  footing  may  not  be  necessary,  although,  as 
a  rule,  for  a  rational  design  it  is  necessary  to  make  a  con- 
crete foundation  footing  thicker  than  a  concrete  floor. 

Inadequate  ventilation  is  often  afforded  to  generators 
driven  by  waterwheels.  Frequently  there  is  no  basement 
under  the  generator  room,  which  makes  it  a  little  difficult 
to  provide  a  source  of  cool  air  supply.  In  such  cases  an 
air  duct  from  the  outside  of  the  building,  or  from  some 
place  where  the  air  is  always  cool,  should  be  brouglii  into 
the  machine  pit,  possibly  after  the  manner  outlined  in  the 
sectional  view  of  Fig.  5  and  the  plan  view  of  Fig.  6.  The 
pit  should  be  ventilated  for  both  horizontal  and  vertical 
generators.  The  air  duct  is  best  constructed  of  concrete 
or  brick  set  in  cement  mortar  and  should  in  every  case  be 
at  least  large  enough  so  that  a  man  can  crawl  through  it 
to  clean  it  or  so  that,  if  it  is  short,  it  can  be  readily  cleaned 
with  a  scraper.  Obviously  the  size  of  the  duct  must  be  rea- 
sonably proportional  in  relation  to  the  capacity  of  the  ma- 
chine  that   it   supplies   with   air. 

Albany,  N.  Y.  Clarence  G.  Meyers. 


FOLDER  FOR  FILING  ENGINEERING  CLIPPINGS. 

The  writer  has  experienced  the  usual  difiiculties  in  at- 
tempting so  to  file  engineering  clippings  that  they  would 
be  readily  available.  Unless  such  clippings  are  filed  in 
such  a  manner  that  they  can  be  quickly  found  when  needed 
they  are  of  little  real  worth,  whatever  may  be  their  in- 
trinsic value.  After  trying  a  number  of  different  systems 
a  system  of  envelope  files  was  devised  that  has  proved 
very  useful  to  the   writer,  at  least. 

These  envelope  files  are  made  by  taking  a  number  of 
envelopes  of  large  size  and  binding  them  together  with 
brass  paper  fasteners  in  book  form.  They  are  bound  on 
the  edge  opposite  the  flaps  and  thin  pieces  of  cardboard 
serve  as  covers  for  the  folders.  The  flaps  are  then  folded 
inside  of  the  envelopes,  thus  forming  a  pocket  in  which  the 
clippings  can  be  filed. 

There  is  a  file,  or  book,  for  every  main  subject  and  one 
or  more  envelopes  for  each  subdivision.  The  envelopes 
are  given  numbers  and  all  the  clippings  filed  in  a  particu- 
lar envelope  are  indexed  under  that  number.  In  addition 
to  this  the  clippings  in  a  particular  envelope  are  lettered 
A,  B,  C,  etc.,  in  the  order  they  are  accumulated.  On  the 
face  of  the  envelopes  is  a  table  giving  the  titles  of'  the 
clippings  opposite  the  file  letters. 

This  system  of  filing  has  proved  very  satisfactory,  as 
when  it  is  desired  to  look  up  some  subject  it  is  possible  to 
turn  directly  to  the  envelope  containing  the  clippings  on 
that  subject  and  read  off  the  titles  of  all  the  clippings 
directly  from  the  face  of  the  envelope.  It  is  then  possible 
to  pick  out  the  ones  it  is  desired  to  refer  to  without  going 
through  the  whole  bunch,  as  the  clippings  are  put  into  the 
envelopes  in  the  order  of  their  file  letters. 

Kenyan.  R.  I.  H.  M.  Nicnoi.s. 


TROUBLE  WITH  AW  INDUCTION  MOTOR. 

Before  being  called  upon  to  investigate  trouble  I  was  in- 
formed that  a  25-hp  induction  motor,  driving  the  pump  in 
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an  ammonia  compression  refrigerator  system,  after  a  few 
minutes'  operation  became  hot.  It  always  started  up  nicely, 
but  after  full  speed  was  thrown  in  the  trouble  commenced. 
The  windings  became  hot,  the  bars  in  the  squirrel  cage 
rotor  got  red-looking,  the  speed  fell  off  and  then  the  fuses 
went.  Everything  was  examined,  loose  connections  looked 
for,  voltage  measured,  the  pumps  gone  over  to  see  if  an 
overload  might  not  be  the  cause  and,  finally,  the  motor 
was  entirely  dismantled.  Such  was  the  condition  in  which 
I    found   things. 

Repeating  all  the  former  tests  and  -examining  the  rotor 
and  trying  out  phases  did  not  sliow  anything  out  of  the  or- 
dinary, so  the  motor  was  reassembled.  I  next  gave  atten- 
tion to  the  auto  starter  and  immediately  discovered  the 
seat  of  the  trouble.  A  sliver  of  wood  about  4  in.  long  was 
found  floating  in  the  oil.  This  was  removed  and  the  case 
replaced,  when  the  motor  vias  started  again ;  no  further 
trouble  was  experienced. 

The  reason  for  the  previous  failure  was  the  fact  that 
the  sliver  of  wood  got  caught  in  the  contact  jaws  at 
the  full-speed  notch,  throwing  the  motor  on  single  phase, 
although  starting  on  the  three  phases.  The  three  phases, 
being  fully  loaded  under  normal  operation,  one  phase  nat- 
urally could  not  bear  up  under  its  triple  dntv. 

Joseph,  Ore.  J.  J.  Rez.-\b. 


I  shows  a  diagrammatically  correct  delta  connection  to  a 
circuit,  a,  b,  c,  the  corresponding  points  on  the  trans- 
former primaries  being  numbered  as  shown.  The  sec- 
ondaries are  not  shown.     In   this  particular   instance  the 
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Fig.   1  —  Diagramatlcally   Correct   Delta   Connection. 

three  transformers  were  set  up  in  a  railway  substation  toJ 
step  down  the  voltage  and  to  provide  taps  for  starting  thci 
rotary  converter  from  the  alternating-current  side.  Anl 
iron-pipe  framework  was  erected  above  these  transform-i 
ers,  which  were  arranged  in  a  row  side  by  side,  and  uporj 
these  were  fastened  three  heavy  wires,  a.  b,  c,  for  con-j 
venience    of   connection.      .\s    in    Fig.    2,    the    first   trans  ( 


SHORT-CIRCUIT  CAUSED  BY  FORCING    CONDUIT  BETWEEN  SERVICE 
WIRES. 

The  accompanying  engraving  of  a  cabinet  box  and  length 
of  conduit  shows  the  results  and  effects  of  a  short-circuit 
which  was  caused  by  the  conduit  being  forced  down  be- 
tween the  two  service  wires  that  entered  the  cabinet  box 
through  this  section  of  conduit.  It  will  be  noted  that  the 
conduit   is  all   melted,   and   had   it   not   been   installed   in   a 


Effect  of  a   Short-Circult  on   Cabinet  and   Conduit. 

fireproof  compartment  the  short-circuit  would  have  re- 
sulted in  a  very  bad  fire  in  one  of  the  local  s-cent  theaters. 
The  accident  was  caused  by  workmen  on  the  roof  stepping 
upon  the  conduit,  which  was  run  over  the  roof,  forcing  it 
down  between  the  two  feeder  wires,  as  mentioned. 
Oklahoma  City,  Okla.  H.  W.  Brunell. 


Fig.   2 — Misconnection   of  Transformer. 

former  has  its  terminals  connected  to  be,  the  second  to  aj 
and  the  third  to  ab.  The  terminals  were,  therefore,  ruj 
in  as  short  a  line  as  possible  to  the  lines  abe,  as  in  Fig.  ;j 
a  natural  mistake  if  one  forgets  the  polarity.  As  was  t| 
be  expected,  there  was  trouble  and  the  circuit-breakfi 
kicked  out  every  time  an  effort  was  made  to  start  the  cor 
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Fig.   3 — Proper  Connection   of  Transformer. 

verter.  By  numbering  the  circuits  as  shown  and  checkii  1 
with  Fig.  I  Fig.  3  was  obtained,  showing  the  propej 
although  more  lengthy,  connection.  It  is  not  always  co.. 
venient  to  carry  such  a  diagram  around  or  possible  quick i| 
to  find  it  should  one  have  it.  To  construct  such  a  di  ' 
gram  at  anv  time  it  is  only  necessary  to  draw  Fig.  4,  t! 


Fig.  A — Diagram   of   Delta-Connected  Transformer. 

ordinarv  conventional  delta  representation,  and  number  I 
ends  of  the  windings  consecutively  from  one  to  six.    T' 
junction   points  a,  b,  c  will  therefore  correspond  to  sii- 
lar  points  in  Fig.  3. 
San  Franeisco,  Cal.  R.  J.  Jenkins 


A  TRANSFORMER  MISCONNECTION. 
While  it  is  a  simple  matter  to  connect  three  transform- 
ers  to   a   three-phase   circuit,   the   accompanying   diagrams 
will  illustrate  how  equally  simple  it  is  to  go  wrong.     Fig. 


INCREASED  STRENGTH  OF  POLE  BRACED  TO  GROUND  ANCHOF 

The  accompanying  sketch  shows  a  problem  in  pf 
construction  which  doubtless  has  confronted  many  er- 
neers  at  some  time.  This  pole  was  erected  to  act  a  a 
corner    pole,    the    company    fully    expecting    to    place   :1 


October  ~,  191 1. 


E  L  E  C  T  R  I  C  A  I .     W  O  R  L  1) 


maintain  guy  wires  across  private  property.  After  the 
pole  was  up  conditions  arose  which  would  not  permit  the 
necessary  guy  wires,  so  that  it  then  became  necessary  to 
devise  means  of  holding  the  strain.  The  pole  itself  is  55  ft. 
in  length,  set  6  ft.  in  the  ground,  in  an  L  alley,  surrounded 


Method   of   Strengthening   Corner   Pole. 

'v  brick  pavement  up  to  the  al)utting  property.  Since  the 
pole  was  of  a  size  not  equal  to  withstanding  the  strain,  it 
was  decided  to  brace  it  by  screwing  two  8-in.  Matthews 
anchors  into  the  ground,  each  about  12  in.  away  from  the 
pole  on  the  property  line.  Attached  to  each  anchor  is  one 
set  of  double  J^-in.  strand,  made  fast  at  the  top  of  the  pole 
under  the  first  gain.  Strain  insulators  and  turn-buckles 
were  inserted  in  each  strand,  arranging  a  strut  at  about  the 
center  of  the  pole,  and  then  tightening  up  on  the  turn- 
buckles. 

This  method  was  found  to  work  out  satisfactorily  in 
every  detail.  It  appears  to  the  writer  that  the  pole 
wdl  withstand  twice  as  much  line  pull  when  constructed 
ill  this  manner  as  compared  with  the  usual  manner  of 
attaching  the  guy  at  the  top  of  the  pole  and  at  the  sur- 
face of  the  ground.  In  the  latter  case  the  strength  of 
the  pole  at  the  surface  is  all  that  can  be  depended  on  and 
It  is  necessary  to  concrete  the  pole.  By  the  use  of  the 
anchor  as  shown,  the  pole  is  in  compression  and  the  guy 
wire  in  tension,  the  breaking  point  being  transferred  to 
about  the  center.  It  is  believed  that  the  pole  will  bend 
considerably   before   breaking,    until    finally    the    guy    wire 

'  ill  take  nearly  all  of  the  strain.  This  construction  was 
'Sily  installed,  did  not  require  any  special  concreting  as 
ill  the  old  method  and  did  not  require  the  changing  of 
poles  or  selection  of  a  specially  heavy  pole.  The  cost  of 
concreting  was  also  saved. 

The  entire  rearrangement  of  guys,  installation  of 
anchors,   etc.,   was  accomplished   in   four  hours'   time  with 


live  men,  whereas  clianging  poles,  transferring  arms  and 
wires  and  concreting  would  have  required  about  sixteen 
hours  for  the  same  number  of  men.  In  the  older  construc- 
tion of  bracing  the  pole  by  guying  it  to  its  own  base  it  is 
c\idcnt  that  the  breaking  strength  of  the  pole  at  its  base, 
the  critical  point,  will  be  in  no  way  affected  or  increased. 
But  when  guyed  to  ground  anchors  as  described  the  ten- 
sile strain  is  transmitted  to  the  steel  guy  while  the  pole 
remains  in  compression.  PIvidently  the  latter  construc- 
tion is  not  only  twice  but  as  many  times  as  strong  as  the 
steel  cables  and  anchors  acting  at  i-ft.  radius  arms  are 
stronger  than  the  outer  wood  lamin;e  of  the  pole.  Under 
these  latter  conditions  it  is  probable  that  when  the  pole 
ultimately  fails  this  will  occur  by  buckling  when  carrying 
a  very  high  tensional  load  rather  than  by  breaking  off  at 
the  ground  as  the  former  construction  is  liable  to  do  at 
much  lower  loads. 
St.  Louis,  Mo.  John-  L.  F.\y. 


FRACTURED  CONDENSER  DISCHARGE  PIPE  IMPAIRED  VACUUM. 

About  two  years  ago,  while  serving  as  engineer  in  charge 
of  a  small  steam-turbine  station,  the  vacuum  on  the  con- 
densers of  the  several  750-kw  units  was  noticed  to  drop 
suddenly  and  none  of  our  efforts  availed  to  restore  the  ex- 
haust pressure  to  the  point  where  it  was  formerly  main- 
tained with  ease.  The  circulating  pumps  were  inspected 
and  proved  to  be  operating  the  same  as  before,  but  it  was 
quite  apparent  that  the  quantity  of  water  being  moved  was 
much  less  than  formerly.  After  the  pumps  had  been 
thoroughly  gone  over  and  found  in  good  order  it  was  sug- 
gested that  perhaps  a  leak  had  developed  at  some  joint  in 
the  upper  discharge  return  line,  impairing  the  syphon  effect 
of  the  circulating  system  and  thus  requiring  the  pumps  to 
elevate  the  water  between  the  pipe  levels  as  well  as  to  move 
it  against  skin  friction.  Following  this  clew  pics  were  dug 
at  each  joint  of  the  loo-ft.  run  of  2C-in.  pipe  between  the 
station  and  the  stream  bank.  So  far  as  could  be  determined 
every  joint  where  trouble  would  be  likely  to  develop  was 
as  tight  as  on  the  day  installed.  The  peculiar  fa'lure  of  the 
pumps  w'as  then  attributed  to  some  mysterious  cause  beyond 
the  ability  of  mere  station  engineers  to  discover,  and  for 
a  time  the  plant  continued  to  run  under  impaired  vacuum. 
Finally,  in  the  course  of  some  excavations  made  to  change 
the  discharge  outlet  from  a  point  too  near  the  intake,  where 
the  warmed  discharge  water  would  not  be  returned  to  the 
condensers,  the  real  trouble  with  the  vacuum  was  discov- 
ered. 

On  baring  a  length  of  the  discharge  line  about  8  in. 
back  from  one  of  the  joints  an  annular  crack  was  found 
extending  completely  around  the  pipe  and  exposing  an  open- 
ing of  J/g  in.  This  crack,  doubtless  due  to  temperature- 
cliange  contractions  of  the  big  pipe,  had  not  been  discovered 
when  the  joints  were  investigated  before.    Admitting  air  to 
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the  pipe,  as  it  did,  the  syphon  vacuum  in  the  condenser  cir- 
culation was  destroyed  and  the  pumps  had  been  required  to 
raise  all  of  the  cooling  water  7  ft.  or  8  ft.  as  well  as  to  move 
it  through  the  pipe  line. 
Minneapolis,  Minn.  H.  L.  Jensen. 
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QUESTIONS  AND   ANSWERS 


In  a  number  of  alternating-current  generator  armatures  that  I  have 
1  xamined  there  were  several  cells  per  pole  per  phase  in  tlie  winding. 
What  advantage  does  this  type  of  winding  possess?  H.    B. 

The  winding  described  is  known  as  distributed  winding 
and  results  in  better  wave  form.  Moreover,  the  use  of  a 
large  number  of  turns  is  necessary  when  the  voltage  is 
high.  In  order  to  minimize  the  number  of  slots  several 
conductors  are  placed  in  one  slot,  thus  giving  jointly  sev- 
eral turns  per  slot  with  a  reasonable  number  of  slots  per 
l)ole. 


In  purchasing  oil  switches  how  may  one  determine  what  breaking 
capacity   is   necessary?  G.    P.    W. 

For  generating  stations  it  is  usual  to  require  the  oil 
switch  to  have  a  breaking  capacity  of  three  times  the  nor- 
mal rating  of  the  apparatus  installed  without  reference  to 
the  capacity  of  the  feeders  or  apparatus  controlled.  It  is 
questionable  if  a  short-circuit  current  greater  than  this 
can  be  sustained.  In  substation  practice  the  rule  is  to  con- 
sider the  maximum  power  that  can  be. ruptured  by  an  oil 
switch  as  equal  to  one-quarter  of  the  square  of  the  emf 
between  wires  divided  by  the  resistance  of  one  of  the  wires. 


Is  enameled  wire  suitable  for  use  in  making  meter  coils  the  extreme 
pressure    between    adjacent    wires    of    which    does    not    exceed    5    volts? 

G.  H. 

Enameled  wire  should  prove  excellent  for  meter  coils. 
It  is  said  to  be  absolutely  non-hygroscopic  and  is  not 
affected  by  temperatures  that  would  prove  destructive  to 
either  silk  or  cotton  insulation.  Moreover,  the  space- 
factor  of  enameling  wire  is  much  better  than  even  that  of 
a  single-silk-covered  wire,  being,  say,  65  per  cent  for  the 
former  as  compared  with  55  per  cent  for  the  latter.  It  is 
said  that  a  thickness  of  enamel  only  0.0008  in.  thick  can 
withstand   1500  volts. 


In  a  reply  given  to  H.  L.  O.  in  the  Questions  and  .\nswers  column 
last  month  it  was  stated  that  split-pole  converters  are  not  built  except 
for    25-cycle   circuits.     I   have   seen   a    60-cycle  split-pole  converter. 

S.   C.   E. 

We  have  been  informed  by  the  General  Electric  Com- 
pany that  it  has  built  split-pole  converters  for  40  and  60 
cycles  also.  A  500-kw,  245/260-volt,  60-cycle  machine  is 
in  operation  in  one  of  the  stations  of  the  Rochester  (N.  Y.) 
Railway  &  Light  Company  and  two  looo-kw,  40-cycle, 
240/280-volt  machines  are  operating  in  the  Schenectady 
Works  of  the  General  Electric  Company.  A  number  of 
smaller  60-cvcle  machines  have  also  been  built. 


Mow  many  transmission  circuits  leave  the  Lockport  station  of  the 
.-Sanitary  District?  What  is  the  voltage  and  what  the  highest  load 
carried?  A-  A.   H. 

From  the  Lockport  (111.)  hydroelectric  generating  sta- 
tion of  the  Sanitary  District  three  transmission  circuits 
extend  to  the  terminal  station  in  Chicago,  a  distance  of  30 
miles.  The  transmission  tension  is  44,000  volts,  three- 
phase,  and  the  maximum  amount  of  power  carried  on  each 
circuit  is  8000  kw,  or  about  180  amp  at  44,000  volts.  The 
three  wires  of  each  circuit  are  of  aluminum  and  each  is 
equivalent  to  a  No.  000  copper  wire.  Seven  of  the  nine 
wires  are  supported  on  pin  insulators  and  two  on  suspen- 
sion insulators. 

In  a  440-volt.  60-cycle,  two-phase  system,  two  220-volt  lamps  connected 
in  series  are  used  as  test  lamps.  These  lamps  when  connected  across  a 
certain  wire  on  each  phase  give  a  brighter  light  than  when  connected 
directly    to    the    two    wires    of    either    phase.     What    is    the    explanation' 

S.  V.\N  B. 

In    a    440-volt.    two-phase    system    with    interconnected 


phases  the  electromotive  forces  between  the  leads  are  as 
follows:  Distinguish  the  leads  of  one  phase  as  A  and  A', 
and  the  leads  of  the  other  phase  as  B  and  B'.  The  electro- 
motive force  between  A  and  A'  is  440  volts ;  that  between 
B  and  B'  is  440  volts ;  that  between  A  and  B  is  about  310 
volts:  that  between  A  and  B'  is  310  volts;  that  between  A' 
and  B'  is  310  volts,  and  that  between  A*  and  B  is  310  volts. 
If  two  similar  lamps  are  connected  in  series  across  between 
A  and  A'  or  B  and  B',  each  will  be  subjected  to  220  volts; 
but  if  an  individual  lamp  is  connected  between  one  lead  of 
phase  A  and  one  lead  of  phase  B  it  will  be  subjected  to 
310  volts. 


Given  two  three-phase  lines  of  the  same  voltage  and  frequency,  but 
operated  from  different  generators,  and  suppose  that  an  induction  motor 
rotates  in  the  same  direction  when  operated  on  either  of  these  lines. 
If  the  two  generators  have  never  been  operated  in  parallel  before,  is  it 
safe  to  close  the  switch  between  the  two  generators  when  one  phase  of 
one  generator  is  in  synchronism  with  one  phase  of  the  other  generator 
connected   to   the   other   line?  F.  D.  E. 

Two  polyphase  generators  can  be  considered  to  be  in 
proper  condition  for  placing  in  parallel  if  their  electro- 
motive forces  are  equal  and  one  phase  of  one  generator  is 
in  synchronism  with  the  corresponding  phase  of  the  other 
generator,  provided  the  rotation  of  phases  on  one  gen- 
erator is  the  same  as  the  rotation  of  phases  on  the  other 
generator.  In  the  case  mentioned  by  you  the  rotation  of 
phases  is  undoubted!}'  correct  when  the  two  machines 
operating  separately  cause  a  certain  induction  motor  to 
rotate  in  the  same  direction.  The  individual  leads  from 
the  two  generators,  which  should  be  connected  directly 
together,  should  be  identical  with  the  three  leads  connected 
to  the  terminals  of  the  induction  motor.  That  is  to  say, 
if  the  leads  on  the  induction  motor  are  marked  A,  B  and  C. 
then  the  lead  on  generator  No.  i,  which  is  connected  to 
lead  A  on  the  induction  motor,  should  be  connected  to  the 
lead  on  generator  No.  2,  which  had  been  connected  to 
lead  A  on  the  induction  motor.  The  same  statement  ap- 
plies to  leads  B  and  C. 


Two  exciters  are  employed  in  a  hydroelectric  station  containing  two 
1000-kw  units;  one  wound  for  146  amp  and  120  volts  and  the  other 
wound  for  125  amp  and  120  volts.  The  speed  of  the  first  is  1500  r.p.m. 
and  that  of  the  second  is  1400  r.p.m.,  both  being  belted  to  the  samv 
shaft.  As  one  alternator  is  used  at  a  time  it  is  sometimes  necessary  to 
change  the  exciters  on  the  circuit  in  order  to  inspect  the  exciter  run 
ning.  and  as  there  is  no  equalizer  connection  between  the  exciters  thert 
is  a  question  as  to  the  proper  method  to  use  in  this  case  without  shuttini. 
down  or  causing  three  150-hp  motors  10  miles  away  to  fall  out  of  step 
.-\t  first  one  attendant  would  stand  at  the  busbar  switch  of  one  excitei 
and  another  attendant  would  throw  in  the  busbar  switch  of  the  othe 
exciter  when  the  first  opened  his  exciter  circuit.  This  method,  while  i 
works  properly,  does  not  have  the  earmarks  of  good  practice,  and  w'  ; 
would  like  to  know  how  to  run  the  exciters  in  parallel  so  as  to  effec  ,j 
the    change    witliout    shutting   down.  B.    E.   C.      1 

Two  120-volt,  direct-current  generators  can  be  connectec 
directly  in  parallel,  provided  the  voltages  are  properly  ad 
justed,  without  employing  any  equalizer  connection  in  casi 
the  machines  are  not  too  highly  over-compounded.  Yoi 
make  no  mention  of  the  compounding  of  the  machines,  am 
as  the  machines  are  used  as  exciters,  and  probably  for  iii 
other  purpose,  it  is  likely  that  they  are  not  highly  over 
compounded.  In  any  event,  however,  since  they  are  bot 
belted  to  the  same  shaft,  they  can  be  adjusted  to  equalit 
in  voltage,  placed  directly  in  parallel  and  any  constant  loa 
properly  divided  between  them  by  the  use  of  field  rheostat 
in  the  ordinary  manner.  If  the  machines  are  used  ey 
clusively  as  exciters,  no  reason  e.xists  for  having  thei 
over-compounded.  However,  over-compounded  machim 
could  be  used  for  this  purpose.  In  case  the  machines  us( 
are  over-compounded,  a  short-circuiting  connection  can  1 
placed  around  the  series  field  coils  in  each  machine,  there! 
converting  them  into  shunt  machines,  and  tlicy  shoii^ 
operate  properly  for  all  loads,  both  when  in  parallel  ai 
when  used  separately. 
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ENERGY  CONSUMPTION  OF    CONCRETE    MIXERS. 

Motor-driven  concrete  nii.xers  deliver  from  i}'>  cu.  yd.  to 
.  .•  cu.  yd.  of  mixed  concrete  per  kw-hour  consumed.  The 
hgure  will  be  found  to  vary  slightly  with  the  length  of 
motor-operated  conveyor  used,  but  as  the  mi.xer  is  the  prin- 
cipal load  and  the  hoisting  demand  is  intermittent  the  aver- 
age consumption  recorded  in  mixing  concrete  for  conduits, 
wall  footings,  tunnels,  etc.,  has  been  found  by  a  large  user 
of  motor-driven  mixers  to  be  about  '/.  kw-hour  per  cubic 
yard. 


PURE  WATER,  PURE  ELECTRIC  LIGHT. 

Illinois,  like  a  number  of  other  Western  States,  has  a  law 
:>rbidding  the  use  of  public  drinking  cups,  and  as  a  result 
collapsible  paper  cups  make  very  acceptable  souvenirs.  For 
distribution  among  visitors  to  its  booths  in  the  various 
shows  held  in  the  Coliseum,  Chicago,  the  Commonwealth 
Edison  Company  has  had  prepared  a  number  of  small  paraf- 
fined folding  cups,  inclosed  in  envelopes  which  bear  the 
legend:  "Health  demands  purity  in  all  things — pure  foods. 
pure  water,  pure  air  and  electric  light,  the  only  perfectly 
•  initary  and  healthful  artificial  illuminant — keeps  the  air 

re.    We  wire  houses  at  cost,  two  years  to  pay.'' 


ELECTRIC  PUMPING  AT  WEBB  CITY,  MO. 

The  water  supply  of  Webb  City  and  Carterville,  Mo.,  will 
-reafter  be  supplied  by  motor-driven  pumps.  The  joint 
ater-works  companj'  serving  the  two  nearby  communities 
as  just  installed  five  Downie  double-plunger  deep-well 
imps,  each  capable  of  delivering  500  gal.  per  minute  from 
e  300-ft.  depth  and  driven  by  25-hp  Westinghouse  25- 
cle  motors.  The  pumps  discharge  into  a  5,000,000-gal. 
•servoir.  Energy  for  the  water-works  is  purchased  from 
e  system  of  the  Empire  District  Electric  Company  at  the 
ite  of  $1.25  per  month  for  each  hp  connected,  plus  ij/g 
■nts  per  kw-hour  consumed. 


ELECTRIC  APPARATUS  FOR   RESTAURANT 
KITCHEN. 

The  Xew  York  Edison  Company  has  closed  a  contract 
ith  the  Childs  Company  for  energy  for  its  new  restaurant 
uilding  at  194-196  Broadway.  Xew  York  City.  Among  the 
lotor-driven  equipment  which  will  be  operated  from  the 
i.iins  of  the  central-station  company  are  the  following:  A 
j-hp  potato-peeling  machine,  a  '4-hp  batter  mixer,  a  2-hp 
!umb-waiter,  a  lo-hp  ice-machine,  a  2-hp  pump,  a  jA-hp 
pump  for  drinking  water,  five  2-hp  dish-washing  machines 
and  two  lo-hp  ventilating  fans.  There  will  be  twenty-six 
"c  lights  in  the  basement,  twenty-eight  arc  lights  on  the 
rst  floor,  twenty-three  arc-lights  on  the  second  floor,  and 
bout  250  incandescent  lamps.  A  sign  lighted  by  150  2-cp 
■raps  will  be  placed  upon  the  building  front  . 


SPECIAL     FEEDER    TO    DETERMINE    DIVERSITY 
FACTORS. 


In  making  a  study  of  diversity  factors  and  other  ratios 
of  central-station  significance  Mr.  A.  N.  Richardson,  gen- 
eral superintendent  of  the  Kansas  City  Electric  Company. 


has  had  an  extra  feeder,  which  is  carried  along  one  of  the 
main  streets  of  the  city,  reserved  at  present  for  residence- 
customer  connections  only.  The  average  and  maximum 
demands,  consumption,  etc.,  of  this  feeder  will  be  recorded 
and  average  diversity  factors  in  this  way  obtained.  After 
a  year's  test  of  residential  loads  a  number  of  business 
houses  and  connnercial  consumers  will  be  cotmected  to  the 
same  feeder  and  figures  secured  on  these  classes  of  busi- 
ness. The  changes  and  varied  demands  to  which  an  or- 
dinary feeder  is  subject  make  it  difficult  if  not  impossible 
to  obtain  such  customers'  data  without  some  special  feeder 
provision. 


PUMPING  A  POWER  PLANT'S   FUEL  SUPPLY. 


The  plant  of  the  Kansas  City  Electric  Light  Company,  at 
Baltimore  and  Thirteenth  Streets,  is  located  in  the  midst  of 
the  steam-heating  load  which  it  serves,  but  is  nearly  a  mile 
from  the  nearest  railroad  track.  Formerly  seven  three- 
horse  teams  were  required  to  haul  the  fuel  for  this  plant, 
which  contains  3600  hp  in  boilers. 

A  4-in.  oil  pipe-line  has  now  been  laid  directly  to  the 
station  from  the  Missouri  River  power  plant  of  the  com- 
pan)',  7000  ft.  distant,  and  the  crude  petroleum  burned  under 
the  boilers  is  pumped  this  distance  against  a  pressure  of 
90  lb.  by  Worthington  duplex  steam-driven  pumps  in  the 
river  station.  A  6-in.  feed-water  pipe  parallels  the  oil  line 
and  will  be  used  for  supplying  purified  water  to  the  steam- 
heating  boilers  when  the  water-treatment  plant  is  completed 
in  the  riverside  station.  With  its  steam  units  exhausting 
non-condensing  into  the  heating  lines  the  plant  will  thus 
be  unique  in  its  freedom  from  auxiliary  apparatus. 


MOTOR  DRIVE  OF  THE  LONGEST  DRAWBRIDGE. 


The  longest  drawbridge  ever  built  is  worked  by  central- 
station  energy  and  operated  at  a  cost  quite  small  compared 
with  what  it  would  have  been  had  an  isolated  plant  been 
provided.  This  bridge  carries  the  tracks  of  the  Illinois 
Central  Railroad  across  the  Missouri  River  at  Omaha,  Neb., 
and  has  an  open  draw  of  520  ft.  It  is  operated  by  a  50-hp 
motor,  which  can  swing  the  heavy  steel  structure  through 
an  arc  of  90  deg.  in  90  seconds.  As  a  precaution  against 
accident  to  the  line  wires  interrupting  service,  the  bridge  is 
supplied  with  energy  over  lines  from  the  plants  of  both  the 
Omaha  Light  &  Power  Company  and  the  Council  Bluffs, 
(la.)  Citizens'  Gas  &  Electric  Company,  on  opposite  sides 
of  the  river.  A  double-throw  switch  is  provided,  so  that 
in  case  of  failure  of  one  circuit  the  other  can  be  substituted. 
Each  electric  company  makes  a  minimum  charge  of  $5  a 
month  for  readiness  to  operate  the  bridge,  and  as  the  draw 
is  not  often  used  the  total  consumption  of  energy  never 
exceeds  the  minimum  charges,  totaling  only  $10  a  month. 
To  maintain  a  special  plant  to  operate  such  a  bridge  would, 
of  course,  cost  more  than  $100  a  month. 


ELECTRIC  HEATING  LOAD  AT  ALTOONA,  PA. 


At  the  recent  convention  of  the  Pennsylvania  Electric 
Association  Mr.  E.  B.  Greene,  superintendent  of  operation 
of  the  Penn  Central  Light  &  Power  Company  of  Altoona, 
Pa.,  exhibited  some  curves  showing  the  effect  of  the  heating 
load  on  the  station  opei-ation  on  Tuesday.     Altoona  is  a 
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typical  railroaii  town  with  a  population  of  over  50,000,  and 
there  are  in  use  at  the  present  time  over  4200  tlatirons. 
Most  of  tlie  washing  and  ironing  is  done  in  the  homes  of  the 
people  at  Altoona,  and  the  ironing  load  on  Tuesday  makes 
itself  felt  in  tlie  steam  stations,  oftentimes  necessitating  an 
extra  unit  during  the  day  and  an  extra  fireman  in  the  boiler 
room.  Load  curves  for  Monday,  Tuesday,  Wednesday  and 
Saturday,  July  31,  Aug.  I,  2  and  5.  respectively,  are  shown 
herewith,  from  which  it  will  be  evident  that  the  peak  load 
on  TuesdoV,  due  to  the  use  of  flatirons,  comes  at  10  o'clock 
in  the  morning,  exceeding  the  evening  peak  by  300  kw.  It 
will  also  be  seen  that  the  ironing  load  aft'ects  Monday's  and 
Wednesday's  curves  in  addition,  the  morning  peak  being 
highest  on  the  first  three  days  of  the  week,  being  icoo  kw 
on  Monday  and  Wednesday,  600  kw  on  Thursday  at  1 1 
o'clock,  400  kw  on  Friday  at  the  same  hour  and  500  kw  on 
Saturday  at  8  o'clock.  Tuesday  morning's  peak  exceeds 
Monday  morning's  peak  by  600  kw  and,  as  shown  in  the 
diagram,  the  load  begins  to  pile  up  at  7  o'clock  in  the 
morning  and  does  not  begin  to  drop  again  until  after  5 
o'clock  in  the  afternoon.    The  lighting  load  does  not  come 
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on  until  after  7  o'clock  in  the  evening,  owing  to  the  length 
of  day  at  that  time  of  the  year.  The  curves  indicate  what 
can  be  done  with  the  electric  flatiron  in  the  average  city. 
In  -Altoona  the  desire  to  use  the  flatiron  has  been  the 
means  of  causing;  nianv  householders  to  install  electricity. 


ELECTRICALLY    COOKED    HOT    CAKES    IN   A 
DES  MOINES  RESTAURANT. 

The  manager  of  the  Boston  lunchroom.  Des  Moines, 
la.,  desired  an  attractive  electric  hot  plate  for  cooking 
griddle  cakes  in  his  front  window.  As  Mr.  J.  L.  Bradfield, 
contract  agent  for  the  Des  Moines  Electric  Company,  could 
find  no  suitable  device  on  the  market  he  drew  up  plans  for 
an  original  hot  plate  of  aluminum,  using  three  400-watt 
disk-heating  elements.  The  aluminum  top.  designed  for 
three  cakes,  as  made,  measures  8  in.  x  20  in.,  the  disk 
elements  being  set  into  the  underside  of  this  casting. 

To  secure  an  efficient  temperature  control  of  the  plates 
the  three  400-watt  elements  are  arranged  to  be  connected  in 
parallel  across  no  vclts  lor  the  high  heat  and  all  three  in 
series  across  220  volts  for  the  lo'v  heat.  The  accompanying 
sketch  shows  the  ingenious  application  of  a  double-throw, 
three-pole  switch  for  obtaining  these  connections.  On  the 
low-heat  position  only  one  of  the  contact  clips  is  in  use, 
the  others  being  left  in  place  for  the  mechanical  stability 
of  the  switch,  which  is  mounted  on  the  hot  plate. 

On   the  first  dav   that   the   electric   griddle   was   installed 


3000  cakes  w'ere  baked  on  it,  each  order  of  three  cakes 
averaging  ninety  seconds.  During  the  rush  hours  the  1200- 
watt  high  heat  is  used,  but  at  other  times  of  the  day  when 
orders  are  intermittent  the  low-heat  series  position,  taking 
533  watts,  keeps  the  plate  hot  enough  for  service. 

The  aluminum  surface  requires  no  greasing,  and  as  the 
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Diagram  of  Connections  for  Electric  Hot  Plate. 

metal  is  a  good  heat  conductor  the  cakes  are  cooked 
uniformly  to  an  appetizing  golden  brown.  The  two  hot 
plates  now  in  use  cost  about  $20  apiece  as  built  specially. 
The  lunchroom  proprietor  is  delighted  with  the  perform- 
ance of  the  hot  plates  as  well  as  the  advertising  they  afford 
his  place. 


THE  ELECTRIC  VEHICLE  IN  LOUISVILLE. 


The  Louisville  Lighting  Company,  through  its  business- 
promotion  department,  which  is  in  charge  of  A.  T.  Mac- 
diniald,  has  succeeded  in  increasing  not  only  interest  ii' 
electric  vehicles,  but  has  added  largely  to  the  number  ii 
use  in  that  city.  Chained  Lightning,  issued  by  the  com- 
pany, has  been  one  of  the  most  successful  means  of  co- 
operation. A  department  is  given  up  to  this  feature  eacl 
month,  pictures  and  stories  having  reference  to  the  usi 
of  both  passenger  and  freight-carrying  cars  being  repro 
duced.  Local  examples  are  given  wherever  possible  of  thi 
satisfaction  gained  through  the  use  of  this  type  of  car 
In  the  near  future  a  special  electric  car  edition  will  b 
issued  by  Mr.  Macdonald,  who  edits  the  paper. 

-\  selected  list,  consisting  of  about  2000  names,  who  ar 
now  consiUTiers  of  electric  current,  is  used  in  connectio 
with  a  postcard  campaign  having  to  do  with  electri 
vehicles,  the  same  idea  being  applied  in  other  direction: 
Prospective  purchasers  of  cars  are  told  about  the  electri 
vehicle  in  this  manner  and  the  use  of  rectifiers  and  othe 
more  or  less  technical  features  explained  in  a  simple  wa; 
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Electric-Vehicle    Advertisement. 

Largely  as  the  result  of  this  exploitation,  supplemen'l 
by  the  references  to  the  principal  points  in  favor  of  elect " 
cars,  which  are  made  in  the  regular  newspaper  advertis  ; 
of  the  company,  many  installations  of  charging  appara,' 
have  been  made. 

The  newspaper  advertising  which  is  being  done  cons  •- 
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I  advertiseinents  for  electricity  in  connection  with  lislit, 
icat  and  motor  service,  but  a  consistent  jiart  of  tiie  cani- 
laign  has  been  in  favor  of  electric  vehicles.  The  fact  that 
he  exploitation  has  been  successful  is  shown  by  the  increase 
'n  the  number  of  cars.  When  the  work  was  started  two 
rears  ago  there  were  only  nineteen  cars  ot  this  sort  in 
'ouisville.  N'ow  there  are  over  loo,  with  prospects  for  the 
lumber  being  increased  to  200  within  the  ne.xt  few  months. 
In  order  to  secure  for  owniers  of  electric  vehicles  the 
)roper  service,  the  Louisville  Lighting  Company  secured 
;he  establishment  of  a  maintenance  garage  by  Geor<^e 
Keeler,  a  I,ouisville  battery  expert,  quarters  being  fitted 
•  ip  immediately  in  the  rear  of  the  company's  offices.  Mr. 
feeler  has  organized  the  Keeler  Company,  securing  the 
igency  for  a  pleasure  vehicle  and  an  electric  truck,  the 
■atter  being  the  first  commercial  car  of  this  kind  intro- 
lluced  in  Louisville. 

I  The  traffic  department  of  the  lighting  company  is  co- 
iperating  with  electric  vehicle  manufacturiii-j;  companies 
vhicb  have  been  organized  in  Louisville.  The  Electric 
.chicle  Company  has  just  begun  to  turn  out  trucks  oper- 
5ted  by  electric  power,  while  the  Continental  Car  & 
equipment  Company  has  completed  equipment  of  a  section 
)f  its  plant  for  this  purpose.  The  Louisville  Lighting 
,'ompany  has  given  descriptions  of  these  enterprises  in 
hained  Lig'iliiing  and  will  cn-cpcratc  with  them  in  other 
.ays. 

I  The  advertisement  reproduced  herewith  is  from  Chained 
'ightniiig.  showing  the  advantages  of  the  electric  car  over 
tie  horse.    The  ad  is  the  work  of  Mr.  Macdonald. 


JOPLIN  HAS  AN  ELECTRIC  SIGN  FOR  EVERY 
BUSINESS. 


i  Two  years  ago  the  little  city  of  Joplin.  Mo.,  had  not  a 
*ngle  electric  sign.  Now  there  are  200  in  use,  averaging 
xty  lamps  each. 

i  Curiously  enough,  the  first  sign  installed  was  for  an  un- 
trtaker.  Feeling  the  cojnpetition,  it  was  not  long  until  the 
thcr  leading  director  of  funerals  had  ordered  one,  too. 
ihese  two  undertakers'  electric  signs,  only  a  short  distance 
\)art,  are  shown  in  Fig.  i. 

'  Electric  s-gns  on  livery  stables  throughout  the  country 
*-e  about  as  plentiful  as  the  eggs  of  the  fabled  roc,  but 
bplin  has  a  couple  of  such  displays,  one  with  a  prancing 
*ced  atop  it  being  reproduced  in  Fig.  2.  In  addition  there 
*-e  several  spectacular  displays,  and  a  couple  of  buildings, 
'eluding  the   electric   company's   office,   are   outlined    with 


intensity  of  27  ft. -candles,  is  made  the  means  of  many 
attractive  displays,  wiiicli  are  changed  frequently  enough  to 
attract  attention, 

.^igns  are  operated  on   .-i   llat-rate  basis,  at  a  cost  of   15 
cents  per  4-cp.  5-watt  lani])  per  month,  including  patrol  ser- 
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Fig,    2 — One    of    Joplln's     Unusual    Electric    Signs. 

vice.  The  electric  company  sells  standard  business  signs 
on  an  instalment  plan,  when  desired,  allowing  the  pur- 
chaser to  pay  15  per  cent  of  the  price  in  cash  and  the  re- 
mainder in  twenty-four  monthly  payments. 

Mr.  T.  C.  Bradshaw  is  illuminating  engineer  for  the  Em- 
pire District  Electric  Company,  which  furnishes  the  light- 
ing for  Joplin  and  neighboring  towns  of  the  Empire  lead 
and  zinc-mining  district. 


COMBINATION  ICE-ELECTRIC  PLANT  OPERATION. 


A  talk  of  much  practical  value  and  interest  on  the  subject 
of  combination  ice-electric  plant  operation  was  given  by 
Mr.  W.  E.  Sweezey.  of  Junction  City,  Kan.,  before  the 
Kansas  electrical  convention  at  Independence,  Sept.  21. 

Mr.  Sweezey  has  had  nine  years'  experience  in  combina- 
tion-plant operation  and  at  present  has  a  35-ton  plant  in 
connection  with  his  central  station.  The  same  boilers  do 
the  work  of  both  plants,  the  demand  of  each  varying  almost 
exactly  inversely  as  the  other.  The  figures  of  coal  con- 
sumption submitted  by  Mr.  Sweezey  show  how  the  sum  of 
the  two  demands  is  nearly  constant,  one  increasing  almost 
exactly  as  the  other  falls  ofif.  The  following  table  shows  the 
tons  of  coal  burned  and  the  electricity  and  ice  produced 
(luring  six  typical  months  of  winter  and  summer: 


Tons  coal  bur 


Kw-hours 
generated 108.  780 


Tons  ice  made. 


July. 

Aug- 
ust. 

No- 
vember. 

De- 
cember. 

675 

700 

580 

620 

111,710 

122,500 

146.430 

162.121 

1,055 

1,050 

112 

54 

Jan- 
uary. 


600 
155.160 


Signs    at    Joplin,    Mo. 


To  make  a  single  ton  of  ice,  observes  Mr.  Sweezey,  costs 
about  as  much  as  to  make  10  tons.  In  the  Junction  City 
plant  the  same  engineers  and  firemen  are  employed  the  vear 
around,  as  the  coal  burned  and  energy  converted  are  prac- 
tically uniform  throughout  the  twelve  months.  The  only 
extra  labor  required  by  the  ice  plant  is   for  "pulling"  the 


Jst^^  t"  '^™PS-     Jophn  is  in  the  midst  of  the  zinc-mining  i;aii<»  i<.oor  requircii   oy  tne  ice  plant  is   tor  •■pullino-"  the 

ectrir  ^"^    "^  °^  -^^^  unusual  commodities  advertised  by  cakes  from  the  cans,  which  for  the  3^ton  outfit  costs\bout 

'aipq  L  fi      'u  ''y"^""'*''  an  announcement  which  some-  $5  a  day.     This  amounts  to  an  extra  labor  cost  of  about 

&  Iwl"         gentle  visitor.  25  cents  per  ton  of  ice,  but,  of  course,  in  the  plant  account- 

j     c  electric  company  s  window,  lighted   t  .  the  unusual  ing   the   general   station   charges   as   well   are   divided   up 
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equitably  between  the  ice  and  electric  departments.  As  the 
result  the  unit  cost  of  producing  a  kvv-hour  in  summer, 
when  the  output  is  decreased  by  33  per  cent,  is  almost 
exactly  the  same  as  during  the  heavy  loads  of  the  winter 
months. 

Mr.  Sweezey  remarked  that  a  town  unable  to  support 
twenty-four-hour  service  should  not  consider  the  installation 
of  a  combination  ice  plant.  He  admitted,  however,  that  the 
establishment  of  the  ice  end,  making  all-day  service 
possible,  might  soon  justify  itself  through  the  day  load  of 
fans  and  motors  obtained,  probably  later  making  it  worth 
while  to  run  on  through  the  winter  with  the  day  load 
acquired. 

When  a  plant  is  operating  efficiently  on  a  condensing 
basis  motor-driven  compressor  pumps  may  be  desirable.  If 
the  station  has  a  good  load-factor  and  the  generator  engine 
is  exhausting  into  the  atmosphere,  however,  a  steam-driven 
compressor  may  be  preferred,  since  all  the  steam  it  passes, 
with  perhaps  more,  will  be  needed  as  distilled  water  for 
ice-making. 

At  Junction  City  it  is  now  planned  to  install  a  steam 
turbine  witii  a  surface  condenser,  the  water  recovered  from 
which  will  be  free  from  oil  and  excellent  for  ice-making. 
Motor-driven  compressors  will  be  used.  No  trouble  is  ex- 
pected in  shutting  down  the  refrigerating  machinery  during 
the  peak  lighting  load.  If  the  tank  be  carried  along  at 
about  12  deg.  above  zero,  Fahr.,  the  compressor  can  be  shut 
off  twelve  hours  without  danger,  for  the  tank  temperature 
will  remain  below  freezing  at  least  as  long  as  this  if  proper- 
ly insulated.  The  danger  lies  in  the  tank  temperature  reach- 
ing a  higher  value  and  melting  the  ice  of  the  cakes  against 
the  car  surface.  When  this  water  later  re-freezes  it  will  ex- 
pand, straining  or  bursting  the  cans. 

Ice  storage  is  of  real  advantage  to  a  plant,  often  enabling 
it  to  run  fully  loaded  during  the  partial-demand  periods  of 
fall  and  spring  and  to  shut  down  altogether  during  the 
winter,  when  only  a  few  tons  per  day  are  used.  For 
packing  ice  for  shipment  straw  trampled  down  around  the 
cakes  is  used,  the  top  layers  being  covered  with  a  bed  of 
straw  I  ft.  thick.    Paper  has  also  been  used  for  this  purpose. 

The  present  Junction  City  plant  is  operated  at  an  output 
of  5  tons  of  ice  per  ton  of  coal,  or  about  i'<  hp-hours  per 
pound  of  ice.  With  his  turbine  equipment  Mr.  Sweezey 
expects  to  decrease  this  to  J^  hp-hour  per  pound  of  ice. 


CENTRAL-STATION 


EXPANSION 
COL. 


AT     MONTROSE, 


Coincident  with  the  development  of  the  ranch  country 
in  west  central  Colorado  the  Montrose  Electric  Light  &• 
Power  Company  has  enjoyed  a  substantial  increase  in  busi- 
ness. The  total  number  of  customers  on  the  company's  lines 
has  increased  from  492  to  685  within  the  past  two  years 
and  at  present  about  20  per  cent  of  the  population  is  in- 
cluded in  the  list  of  the  company's  patrons,  this  being  one 
of  the  largest  proportions  of  consumers  to  population  in  the 
West.  Of  772  residences  now  in  the  town  only  112  remain 
unwired  for  lighting  service. 

The  company  generates  its  own  electrical  energy  at  a 
steam  plant  near  the  business  center  of  the  town,  the  in- 
stallation consisting  of  three  horizontal  return  tubular 
boilers  operated  at  120  lb.  and  three  engine-driven  alter- 
nators delivering  energy  at  2300  volts.  The  generating 
units  consist  of  a  50-kw  set  directly  driven  by  an  Ideal  en- 
gine, a  iso-kw  machine  directly  driven  by  a  Chuse  engine 
and  a  1 50-kw  generator  belted  to  a  Ball  engine.  The  first 
two  engine  units  named  are  of  the  tandem  compound  type 
and  the  other  equipment  is  a  simple  engine  operated  only 
in  emergency  service.  All  engines  in  the  plant  are  run 
non-condensing  and  the  average  fuel  consumption  of  the 
plant  in  1910,  burning  slack  coal  of  about  11,000  heat  units 


per  pound,  was  8.8  lb.  per  kw-hour.     The  plant  furnishes 
twenty-four-hour  service. 

EMERGENCY  CENTRAL-STATION  PUMPING  SERVICE. 

A  recent  addition  to  the  company's  connected  load  is  a 
municipal  pumping  plant  designed  to  increase  the  pressure 


Fig,      1— Inte 


of    Generating    Plant. 


on  tlic  local  water  system  in  case  of  fire.  The  company 
holds  itself  in  readiness  to  supply  energy  at  any  instant  of 
the  day  or  night  to  this  station,  which  is  located  about 
1500  ft.  from  the  plant  and  which  contains  a  two-stage 
centrifugal  pump  having  a  capacity  of  750  gal.  per  minute, 
directly  driven  by  a  loo-hp,  2200-volt,  three-phase,  6o-cycle 
induction  motor  equipped  with  an  auto-transformer  starter 
A  circuit  of  No.  6  copper  connects  the  pumping  station  with 
the  power  house.  The  supply  of  water  for  the  town  is 
obtained  from  the  Cimarron  River,  the  normal  pressure  at 
hydrants  being  70  lb.  There  are  forty-two  double  hydrants 
16  miles  of  8-in.  and  lo-in.  mains  and  2.5  miles  of  from 
4-in.  to  8-in.  distributing  pipe  in  service. 

The  new  pumping  plant  displaces  a  steam-driven  instal 
lation  and  is  designed  to  raise  the  water  pressure  to  125  lb 
in  case  of  a  fire  deinanding  an  ample  supply  of  water  at  higl 
pressure.  The  pump  takes  water  from  the  Uncompahgr 
River,  which  flows  through  the  town  beside  the  station  aiii 
forces  the  water  through  a  check  valve  into  the  regula 
urban  system.  A  relief  valve  set  at  125  lb.  is  installed  a 
the  station  and  a  check  valve  is  IcJcated  in  the  incomin 
main  from  Cimarron  about  1.5  miles  from  the  busines 
center  to  prevent  the  motor-driven  pump  from  forcin 
water  backward  into  the  reservoirs. 

In  case  of  an  alarm  of  fire  the  operator  at  the  company 
station    ascertains    whether    the    high-pressure    service 
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Fig.  2 — Switchboard. 


needed,  and  if  so  starts  the  motor  by  an  oil  switch  loca  I 
on  the  main  station  switchboard,  it  being  unnecessary 
anyone  to  go  to  the  pumping  installation  proper.    The  mo  ^ 
can  be  brought  up  to   full   speed   under   load  in  thirt('i 
seconds,  and  in  a  recent  trial  the  water  pressure  was  rai  I 
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0  120  lb.  in  sixteen  minutes.  The  system  has  been  fuuml 
.•specially  useful  in  dealing  with  fires  occurring  in  the  day- 

ight  hours  when  the  pressure  tends  to  run  low  on  account 
jf  the  irrigation  of  lawns  and  gardens.    The  pumping  plant 

s  owned  by  the  town  and  payment  for  the  service  is  based 

ipon  a  minimum  charge  plus  a  kw-hour  rate  for  excess 

■■nergy   consumed.     The   protection    furnished   by   the   in- 

;;tailation,  which  has  been  in  service  only  a  few  months,  has 

i'csulted  in  more  favorable  insurance  rates  within  the  town. 

irhe  motor  and  starting  equipment  have  proved  thoroughly 

reliable  in  service. 

The  company  has  a  total  connected  load  of  646  kw,  in- 

luding  288  kw  in  lighting  service,  193  kw  in  motors,  thirty- 

lour  electric  fans  and  over  300  flatirons,  besides  55  kw  in 

niscellaneous  heating  and  cooking  devices.     The  rates  for 

ghting  run  from  14.4  cents  to  9  cents  net,  depending  upon 

onsumption,  and  motor-service  rates  run  from  10  cents  to 

1  cents  per  kw-hour.  A  minimum  charge  of  $1.35  per 
Honth  is  made  in  lighting  installations.  The  motor  service 
ncludes,  besides  the  pumping  station,  a  brick  and  tile 
ard  using  an  85-hp  motor,  planing  mills,  foundry,  machine 

;hop  and  three  newspapers.     All  the  butcher  shops  in  town 
--  I'so  provided  with  motor  service  and  the  principal  laun- 
s  a  customer. 

le    street    lighting    is    supplied    by    twenty-eight    alter- 
Liiing-current  6.6-amp  series  arc  lamps  operated  on  an  all- 


Fig.   3— Exterior   View   of   Office. 

t  and  every-night  schedule.  A  recent  extension  of  the 
ipany's  connected  sign-lighting  load  is  illustrated  in  the 
ccompsnying  view  of  the  company's  own  office,  which 
as  illuminated  in  outline  by  twenty-seven  5-watt  tungsten 
>rnps,  a  sign  containing  sixty  lamps  of  the  foregoing  size 
nd  an  interior  installation  of  twelve  loo-watt  tungsten 
imps.  The  office  has  a  frontage  of  23  ft.  and  a  depth  of 
6  ft.  The  company  makes  a  flat  rate  for  sign  lighting 
■hich  nets  about  6  cents  per  kw-hour. 

RANCH  UGHTIKG  CIRCUITS 

A  special  lighting  circuit  about  5.75  miles  long  has  just 
een  put  in  service  at  the  expense  of  the  company  between 
le  generating  plant  and  a  group  of  large  fruit  rancht- 
ing  at  the  west  of  the  city.  Continuous  service  is  given 
1  this  circuit  to  thirty-eight  customers,  fourteen  trans- 
)rmers  being  installed.  The  usual  rating  of  transformers 
"  '.lie  line  is  3  kw,  the  maximum  unit  being  5  kw.  The  line 
-ists  of  a  single-phase  circuit  of  No.  6  copper  carried 
glass  insulators  and  wooden  cross-arms  and  poles,  the 
titer  being  of  Idaho  cedar,  30  ft.  in  length  with  6-in.  tops 
pd  set  in  concrete  foundations  to  a  depth  of  18  in.  below 
round.  The  pole  bottoms  are  carried  to  a  depth  of  5.5  ft. 
even  pole-type  lightning  arresters  are  installed  on  the 
tit  and  the  cost  of  its  installation,  including  construction, 
eters  and  transformers,  was  $800  per  mile.  Mr.  C.  L. 
lower  is  manager  of  the  company, 


A  MOTOR-OF-ALL-WORK  ON  A  MISSOURI  FARM. 

Mr.  C.  D.  Bellows  has  a  640-acre  farm  4^2  miles  from 
Maryville,  Mo.,  and  not  only  lights  his  house,  barns  and 
grounds  by  electricity  delivered  over  his  own  transmission 
line   from  the   Maryville  central   station,  but   performs  his 


Fig.    1 — Farm     Motor    on    Skids    Driving    Feed    Cutter. 

farm  work  with  a  20-hp  induction  motor,  mounted  on  skids, 
which  can  be  moved  about  his  place  and  attached  at  any 
of  the  numerous  connections  in  his  barns  and  silos. 

The  three-phase,  6o-cycle,  2300-volt  transmission  line  was 
liuilt  by  the  local  electric-light  company,  of  which  Mr.  C.  C. 
Hellmers  is  manager,  at  the  expense  of  Mr.  Bellows,  and 
is  of  best  construction,  with  painted  poles,  creosoted  butts, 
etc.,  costing  the  owner  about  $425.  In  the  case  of  another 
line  serving  a  farm  installation  4  miles  northeast  of  Mary- 
ville the  farmer  attempted  to  economize  in  building  his 
own  line  and  this  work  has  given  much  trouble. 

Mr.  Bellows'  meter  is  mounted  in  a  pole  box  at  his  farm 
and  he  pays  the  same  rate  as  the  regular  Maryville  town 
customers. 

The  lines  on  the  farm  premises  are  tapped  at  nine  points 
for  motor  connections.  At  each  of  the  three  barns  and 
tour  silos  the  taps  are  brought  to  knife  switches,  from  which 
hang  the  wires  for  attaching  under  the  binding  posts  of  the 
motor  unit  terminals.  The  motor  which  is  used  for  gen- 
eral work  about  the  Bellows  farm  is  a  20-hp  machine  of  the 
three-phase,  squirrel-cage  induction  type  mounted  on  8-in. 
X  8-in.  skids,  w-ith  its  starting  compensator.  The  motor 
unit  can  be  rolled  up  to  any  machine  to  be  driven,  the  wires 
being  slipped  into  the  terminal  blocks  and  the  switch  closed. 
The   cut-ciut    switches   arc.   of   course,   urdinarily    k-ft   open 


Fig.   2— Cutting 


Elevating    Ensilage 
Motor. 


20.hp   Squirrel-Cage 


when  not  in  use,  to  prevent  contact  between  the  jumper 
wires.  In  Fig.  l  the  motor  is  shown  driving  a  feed  cutter 
in  one  of  the  barns.  In  Fig.  2  the  same  motor  is  seen  driv- 
ing an  ensilage  cutter,  and  also  operating  the  blower  which 
elevates  the  ensilage  into  the  concrete  silo. 
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This  motor  has  been  handled  in  the  characteristic  rough 
manner  given  farm  niacliinery  and  is  frequently  left  out  in 
the  rain  and  wet  weather  without  perceptible  damage.  It 
has  now  been  in  service  nearly  two  years.  Mr.  Bellows 
also  pumps  his  water  supply  by  electricity,  having  a  special 
5-hp  motor  for  this  purpose. 

During  the  last  season  forty-five  acres  of  corn  on  this 
farm  were  cut  up  into  ensilage,  the  work  being  done  by 
the  20-hp  motor  in  a  day  and  a  half,  or  less  than  half  the 
time  formerly  required  with  a  gasoline  engine.  The  Bel- 
lows installation  is  a  thoroughly  practical  one,  which  has 
been  given  two  years  of  the  hardest  service,  and  the  ownet 
declares  that  he  would  on  no  account  return  to  the  gasoline 
engine  he  formerlv  used. 


Wiring  and  Illumination 


COTTON-MILL  ILLUMINATION. 


At  the  semi-annual  meeting  of  the  National  Association 
of  Cotton  Manufacturers,  held  in  Manchester,  Vt.,  Sept. 
27-30,  a  paper  entitled  "Practical  Considerations  in  Cotton- 
Mill  Illumination"  was  presented  by  Mr.  J.  M.  Smith.  The 
author  claimed  that  the  proper  criterion  for  cotton-mill 
illumination  is  duplication  by  artificial  light  of  the  work 
obtained  by  daylight.  Daylight  conditions  should  be  simu- 
lated at  night  to  such  an  extent  that  the  entire  room  will  be 
brightly  enough  lighted  to  have  a  cheerful  appearance 
and  give  the  idea  of  wide-awakeness.  The  light  should  be 
acceptable  to  the  operators.  It  should  be  free  from  qualities 
injurious  to  the  eyes,  and,  what  is  nearly  equivalent,  it 
should  cause  as  little  fatigue  as  possible.  With  the  progress 
and  improvement  that  is  being  made  in  the  humanitarian 
features  of  factories  the  mill  owners  will  soon  be  required 
to  give  proper  attention  to  these  matters.  If  bad  lighting 
conditions  are  allowed  to  continue  without  efforts  being 
made  to  alter  them,  legislation  will  be  enacted  to  con- 
trol the  matter. 

Two  general  classes  of  illumination  should  be  employed 
in  mill  lighting,  namely,  general  and  local.  There  should  be, 
first,  a  uniform  illumination  of  sufficiently  high  intensity  to 
permit  work  in  any  part  of  the  room.  This  result  is  ordi- 
narily accomplished  by  distributing  units  placed  approxi- 
mately in  squares  over  the  entire  area  to  be  lighted.  Local 
illumination  is  obtained  by  the  use  of  a  single  lamp  with  a 
reflector  to  light  a  relatively  small  area.  Where  tungsten- 
filament  lamps  are  used  the  40-watt  and  63-watt  sizes, 
equipped  with  intensive  reflectors,  have  proved  very  popu- 
lar. There  is  a  considerable  range  for  choice  as  to  re- 
flectors. Proper  light  distribution  can  be  obtained  from 
either  the  steel  or  the  glass  type.  The  reflector  used  should 
be  of  such  design  as  to  cover  the  lamp  sufficiently  to  protect 
the  eyes  of  the  workers  from  the  direct  glare  of  the  fila- 
ment. The  steel  reflector  is  somewhat  lower  in  first  cost 
than  the  glass  reflector,  while  the  depreciation  due  to  dust  is 
about  equal  for  the  two  types.  On  the  other  hand,  it  is  pos- 
sible to  determine  easily  when  a  glass  reflector  has  been 
properly  cleaned,  whereas  the  efficiency  of  the  metal-tvpe 
reflector  may  be  considerably  impaired  without  this  fact 
being  easily  detected  by  inspection. 


WIRING  OLD  RESIDENCES. 


The  usual  householder  is  in  fearful  expectancy  of  the 
damage  which  will  be  done  during  the  wiring  of  his  home, 
and  for  this  reason  postpones  or  gives  up  altogether  having 
the  work  done.  To  show  the  timid  that  these  fears  are 
groundless    and   that   houses    are    wired   with    a    minimum 


of  damage  and  dirt,  Mr.  C.  F.  Farley,  contract  agent  for 
the  Kansas  City  Electric  Light  Company,  has  had  photo- 
graphs taken  of  actual  wiring  jobs  during  the  progress  of 
the  work.  These  pictures  are  substantially  bound  and 
mounted  for  the  use  of  the  solicitors  in  the  housewiring 
campaign  now  under  way  in  Kansas  City.  The  photographs 
show  variqus  types  of  wall,  ceiling,  fixture  and  switch  out- 
lets, proving  the  small  damage  and  dirt  produced  during  a 
modern  wiring  job. 

Enlargements  of  these  pictures,  mounted  on  electrically 
lighted  easels  and  arranged  with  receptacles  for  house- 
wiring  literature,  are  also  placed  in  drug  stores  in  the  resi- 


Old-House   Wiring, 

Old  House   Wiring, 

New-House 

Number  of 

Class  "A."  Single 

Class  "B."  No 

Wiring. 

Outlets. 

Flooring   Taken 

Flooring  Taken 

Class 

Up  and  Relaid. 

Up  or  Relaid 

"C." 

S 

S19.81 

$14.86 

S  9.91 

6 

22.31 

16.73 

11.16 

7 

24.81 

18.61 

12.41 

8 

27.31 

20.49 

13,62 

9 

29.81 

22.36 

14.91 

10 

32.31 

24.24 

16.16 

11 

34.06 

25.55 

17.03 

12 

35.81 

26.86 

17.91 

1.^ 

37.56 

28.17 

18.78 

14 

39.31 

29.48 

19.66 

1  5 

41  .06 

30.80 

20.53 

16 

42.81 

32.08 

21.41 

17 

44.56 

33.42 

22.28 

18 

46.31 

34.73 

23.16 

19 

48.06 

36.05 

24.03 

20 

49.81 

37.36 

24.91 

21 

51.56 

38.67 

25.78 

22 

53.31 

38.98 

26.76 

23 

55.06 

41.32 

27.53 

24 

56.81 

42.61 

28.41 

25 

58.56 

43.92 

29.28 

25 

60.31 

45.24 

30.16 

27 

62.06 

46.55 

31.03 

28 

63.81 

47.86 

31.91 

29 

65.56 

49.17 

32.78 

30 

67.31 

50.49 

33.66 

31 

69.06 

51.80 

34  53 

32 

70.81 

53.11 

35.41 

33 

72.56 

54.42 

36.28 

34 

74.31 

55.70 

37.16 

35 

76.06 

57.05 

38.03 

36 

77.81 

58.36 

38.91 

37 

79.56 

59.67 

39.78 

38 

81.29 

60.97 

40.64 

39 

83.24 

62.43 

41.62 

40 

85.31 

63.98 

42.65 

41 

87.46 

65.60 

43 .  73 

42 

89.51 

67.17 

44.75 

43 

91.56 

68.67 

45 .  78 

44 

93.61 

70.21 

46.80 

45 

95.66 

71.75 

47.83 

46 

98.71 

74.03 

49.36 

47 

99.76 

74.82 

49.88 

48 

101.81 

76.36 

50.91 

49 

103.86 

77.92 

51.93 

SO 

105.91 

78.43 

52.96 

51 

107.96 

80.97 

53.93 

52 

110.01 

82.24 

55.01 

53 

112.06 

84.05 

56.03 

54 

114.11 

86.11 

57.06 

55 

116.16 

87.05 

58.08 

56 

118.21 

88.66 

59.11 

57 

120.26 

90.20 

60.13 

58 

122.31 

91.80 

61.16 

59 

124.36 

93.27 

62.18 

60 

126.41 

94.81 

63.21 

dential  sections,  and  the  druggists  are  offered  rewards 
$5    each    for   all   house-wiring   contracts   secured   throu; 
them.    A  similar  offer  of  $5  per  house  wired  has  been  ma 
to  all  employees  of  the  electric  company,  other  than  soli' 
tors,  who  bring  in  contracts. 

The  present  house-wiring  campaign  in  Kansas  City 
conducted  on  a  cost  basis,  the  company  giving  the  custon  ' 
a  year  in  which  to  pay.  New  customers  secured  by  the  co 
pany's  solicitors  are  given  a  card  with  the  names  of  1 ' 
twenty-four  contractors  who  compose  the  local  associat  1 
having  an  agreement  to  perform  work  at  a  fixed  price  1' 
outlet.     The  customer  may  choose  any  one  of  these  he 
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sircs,  and  the  contractor,  on  completion  of  the  work,  is  paid 
by  the  company  in  full  at  the  price  agreed  upon.  This 
amount  is  later  collected  from  tlie  consumer  in  twelve 
monthly  iiisialnients.     Tlic  scludnlo  (|uotc(l  relates  only  to 


circular  dome,   60    ft.   in   diameter  and   50    ft.    in   height, 
measured  from  the  floor  to  its  apex. 

Suspended   by   nia.ssive  chains   from   the   center   of   this 
dome  is  the  principal   indirect-lighting  unit,   a   huge  white 


Solicitors*   Piiotographs   Showing   How   House-Wiring   Is   Done   with    Slight    Annoyance. 


ne-payment  contracts.    If  a  customer  wishes  to  pay  cash 

he  is  advised  to  call  for  bids.    The  company  takes  no  part 

in  these  cash  transactions,  but  as  a  result  of  its  campaign 

••"c  total  number  of  old  houses  wired  by  contractors  in  this 

ae    is    more    than    twice    the    twelve-payment    contracts 

"ured. 

The  schedule  of  costs  agreed  to  by  the  contractors  has 
en  figured  by  them  as  allowing  the  minimum  of  fair 
profit.  Recently  this  schedule  w-as  decreased  25  per  cent. 
The  average  cost  of  wiring  in  the  Kansas  City  campaign 
has  proved  to  be  about  $45  per  house.  The  company's 
twelve-month  payment  offer  relates  to  wiring  only  and  is 
not  extended  to  covering  the  cost  of  fixtures. 

On  the  preceding  page  are  shown  the  wiring  prices 
■irged  by  the  Kansas  City  contractors  for  various  classes 
structures,  which  have  been  figured  on  local  conditions 
nd  costs. 
The  Kansas  City  campaign  is  supplemented  by  an  attrac- 
•ely  printed  booklet,  "Your  House  Wired  for  Electric 
?ht."  This  explains  in  simple,  clear  language  the  do- 
'Stic  applications  of  electricity  and  the  ease  with  whicli 
ring  can  be  done. 


bowl  7  ft.  6  in.  in  diameter  and  probably  the  largest  indirect 
fixture  ever  built.  The  bowl,  which  hangs  12  ft.  below  the 
top  of  the  dome,  contains  twenty  250-watt  tungsten  lamps, 
each    in    an    individual    inverted   silvered    reflector.     These 


INDIRECT  LIGHTING  OF  A  DOMED  AUDITORIUM. 


One  of  the  first  applications,  if  not  the  only  one.  of  indi- 
rect lighting  to  a  large  domed  interior  has  just  been  made 

I  m  the  illumination  of  the  auditorium  of  the  Eighth  Church 
of  Christ,  Scientist,  at  the  corner  of  l-"orty-fourth  Street 
and  Michigan  Boulevard,  Chicago.     The  large  room  meas- 

lures  92  ft.  X  100  ft.  over  all  and  its  central  feature  is  a 


Indirect    iiiumlnation    of   a    Large    Domed    interior. 

lamps  are  controlled  under  twenty  separate  circuits  so  that 
any  intensity  of  illumination  required  in  the  auditorium 
can  be  obtained  from  the  switchboard  just  behind  the 
rostrum. 
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At  either  side  of  tlic  main  dome  are  arches,  treated  in 
the  same  cream-color  tint  as  the  rest  of  the  church  in- 
terior. Each  of  these  side  arches  is  lighted  by  three  in- 
direct-fixture bowls,  each  bowl  containing  five  loo-watt 
tungstens.  The  rear  of  the  auditorium  is  similarly  lighted 
by  six  bowls,  each  containing  six  loo-watt  units. 

A  Chicago  city  ordinance  requires  that  in  public  halls  a 
fixed  proportion  of  the  lighting  for  every  100  sq.  ft.  of 
fioor  surface  nmst  be  controllable  from  one  of  the  principal 
entrances  to  the  room.  These  emergency  lamps  are  grouped 
among  the  other  lamps  in  the  indirect  fixtures  so  that  a 
fair  degree  of  illumination  can  be  obtained  from  the  switch 
in  the  public  entry  if  the  hall  is  to  be  entered  when  other- 
wise dark.  The  general  illumination  is,  as  already  men- 
tioned, controlled  from  the  panel  box  behind  the  rostrum. 

For  cleaning  and  renewing  lamps  the  large  central  indi- 
rect fixture  is  hung  by  a  worm  gear  and  can  be  lowered  to 
the  floor.  Its  lamps  are  supplied  through  flexible  cables 
which  are  normally  laid  up  loosely  over  the  dome  ceiling. 
The  smaller  indirect  fixtures  are  reached  by  means  of  a 
ladder. 


Letter  to  the  Editor. 


Evaluating  Depreciation. 


To  the  Editor  of  Electrical  World: 

Sir: — It  is  evident  from  recent  articles  and  discussions 
that  the  engineering  profession  is  taking  a  decided  interest 
in  problems  of  depreciation.  The  recent  articles  in  the 
Electrical  World  and  elsewhere  serve  to  bring  out  very 
forcibly  the  confusion  of  terms  to  which  Mr.  Henry  Floy 
called  attention  in  his  A.  I.  E.  E.  paper.  The  need  for  a 
more  general  agreement  on  terminology,  for  which  Mr.  Floy 
made  a  plea,  is  shown  more  and  more  clearly  with  each  new 
publication. 

The  greatest  confusion  seems  to  come  in  trying  to  state 
what  constitutes  the  "'value"  of  property  subject  to  depre- 
ciation. This  value  at  any  time  is  generally  conceded  to  be 
the  new  value,  less  depreciation.  But  as  the  "value"  may  be 
arrived  at  on  different  theories,  and  as  value  depends  on  a 
large  number  of  factors,  many  engineers  in  their  anxiety 
to  give  fair  weight  to  efficiency  of  operation  seem  to  have 
confused  "operating  efficiency''  with  "value,"  and  in  some 
cases  use  these  terms  interchangeably.  Then  with  "value" 
stated  in  terms  of  "operating  efficiency"  they  subtract  such 
"value"  from  new  value  based  on  cost,  and  thus  working 
backward  get  a  misleading  figure  that  they  call  "deprecia- 
tion." Since  real  depreciation,  arrived  at  by  saner  methods, 
is  a  verv  different  quantity,  it  follows  that  several  brands 
of  depreciation,  "absolute,"  "theoretical,"  etc.,  are  on  the 
market,  a  variety  to  suit  every  taste  and  purpose. 

Without  attempting  to  give  a  political  economist's  defini- 
tion of  "value,"  but  considering  the  term  only  as  applied  to 
an  electrical  property,  the  writer  would  describe  value  as 
something  depending  vipon  the  quantity  and  selling  price 
of  useful  scri'ice  remaining  in  the  particular  bit  of  appar- 
atus being  appraised,  and  to  the  then  owners — plus  salvage 
value  of  course.  Obviously  the  description  does  not  make 
appraisal  any  easier,  but  it  may,  if  acceptable,  give  a  definite 
goal  to  work  toward. 

For  the  purposes  of  appraisal  a  given  machine  should 
only  be  allowed  the  estimated  value  of  service,  to  present 
owners,  remaining  in  a  machine.  When  the  machine  has 
really  reached  scrap  value  it  should  be  allowed  no  value 
whatever  as  a  part  of  a  plant.  The  scrapped  machine 
should  be  regarded  as  so  much  cash  in  the  bank  and  should 
at  once  be  converted  into  cash  by  selling  it  for  its  scrap 
value.  It  should  be  borne  in  mind,  however,  that  if  there 
is  any  economically  efficient  service  left  in  the  machine, 
either  as  a  reserve,  or  as  insurance,  or  for  any  other  pur- 


pose, it  follows  that  scrap  value  has  not  been  reached  lur 
that  machine. 

Value  of  a  particular  machine,  to  a  particular  owner, 
at  any  given  time,  is  a  perfectly  fixed  thing,  no  less  fixed 
because  difficult,  or  impossible,  to  determine.  Engineers,  in 
making  appraisals,  should  so  regard  value  and  should 
think  of  their  work  as  an  eft'ort  to  determine  as  exactly  as 
possible  an  obscure  but  exact  quantity. 

N^w  value  has  generally  been  considered  as  original  cost 
— various  overhead  charges,  such  as  engineering,  interest 
during  construction,  insurance,  bond  discount,  contractors' 
profit,  promotion,  expenses,  etc.,  being  added.  To  the  writ- 
er's mind  all  of  these  overhead  charges  are,  in  fact,  a  part 
of  original  cost,  since  it  is  usually  impossible  to  produce  a 
plant  without  such  expenses.  Perhaps,  if  in  appraising  prop 
erties  engineers  should  stop  calling  the  bare  individual  prict 
of  machinery,  buildings,  etc.,  "total  cost,"  afterward  addini 
on  the  overhead  charges — but  should  instead  in  each  ap 
praisal  enter  each  reasonable  overhead  charge  as  a  "cost' 
(cost  of  engineering,  cost  of  legal  services,  cost  of  promo 
tion,  etc.) — the  total  would  seem  more  reasonable  to  an  un 
informed  public.  It  seems  to  the  writer  that  many  a  warn 
controversy  could  have  been  saved  simply  by  such  a  chang' 
in  the  usual  method  of  tabulating  an  appraisal. 

However,  disregarding  the  difficulties  of  appraising  boti 
new  value  and  value  after  use,  it  is  certain  that  the  diffei 
ence  between  new  value  and  any  later  value  is  depreciatim 
If  now  we  admit  that  value  is  value,  and  is  the  same  quan 
tity,  whether  called  value  for  capitalization,  value  for  ran 
making,  value  for  paying  taxes,  value  for  determining  ar 
nual  depreciation  or  for  any  other  purpose,  we  shall  hav 
to  say  that  depreciation  is  an  equally  definite  thing.  Th 
definite  character  of  a  quantity  must  not  be  confused  wit 
the  difficulty  of- measuring  that  quantity.  The  wave-lengi 
of  sodium  light  was  just  as  fixed  a  thing  a  thousand  yeai 
ago  as  now,  though  probably  there  was  no  one  on  earth 
thousand  years  ago  who  could  measure  it.  So  the  unce 
tainty  in  estimating  the  value  of  a  public  utility  is  who! 
due  to  the  difficulty  of  appraisal  and  not  to  anything  els 
If  all  this  be  conceded,  one  engineer  may  estimate  the  d 
preciation  of  a  property  at  one  figure  and  another  man  m,- 
put  the  same  thing  at  another  figure,  but  neither  engine 
may  properly  say,  "If  the  figure  is  for  tax  purposes  it  is  o' 
thing,  and  if  to  figure  rates  on  it  is  quite  another." 

If  a  machine  depreciates  $5  per  year  for  ten  years 
depreciation  in  ten  years  is  $50.  Operating  expenses  shot: 
have  been  charged  $5  each  year  on  account  of  that  machii 
These  propositions  are  so  self-evident  that  it  is  astonishi 
to  find  so  large  a  section  of  the  engineering  public  conti 
dieting  them. 

Of  course  if  a  public  utility  has  failed  to  collect  t 
proper  depreciation  fund  each  year  or  has  collected 
proper  amount  and  instead  of  properly  applying  it  has  p; 
unearned  dividends,  about  all  that  can  be  said  is  that  tl 
public  utility  is  in  a  bad  way.  It  is  not  fair  to  the  peo 
to  fix  up  several  rates  of  depreciation,  one  to  use  in  valui 
plant,  another  to  use  in  getting  operating  expenses,  f 
What  has  happened  is  that  part  of  the  value  of  the  pi 
has  been  improperly  divided  up  among  individuals.  ; 
capital  should  be  written  off.  in  the  same  proportion. 

Under  ideal  regulation  the  public  utility  would  have  b' 
forced  to  collect  enough  money  to  balance  depreciation  ;  : 
to  spend  that  money  properly  on  the  plant,  keeping  its  vj  f 
constant. 

Now  comes  the  most  interesting  feature  of  the  busin  '■ 
Nobody  can  say  with  certainty  just  what  the  depreciain 
will  be  each  year.  A  board  of  public  utilities  must  thc- 
fore  allow  an  ample  rate  of  depreciation — which  means  0 
large  a  rate.  This  also  means  that  the  public  pays  mo  y 
into  the  depreciation  fund  faster  than  the  property  actu  .V 
depreciates  and  that  as  the  depreciation  fund  is  exper'd 
the  plant  grows  more  valuable  year  by  year.  Proper  pi>'C 
regulation  of  a  successful  utilitv  will  therefore  mean  a  '  1- 
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itantly  increasing  plant,  bonds  absolutely  secure,  gilt-edged 
;tock  issues,  fixed  capitalization  (except  as  new  capital  is 
out  in)  and  constantly  decreasing  rates  to  the  public. 

As  to  the  manner  in  which  depreciation  takes  place,  the 
•fxact  shape  of  the  depreciation  curve,  etc..  all  of  these  mat- 
'rers  are  controversial  and  not  susceptible  of  positive  de- 


termination in  any  particular  case.  Is  it  not  best  to  get,  as 
closely  as  can  be  done,  the  average  expectancy  of  life  and 
assume  a  straight-line  depreciation  based  on  life?  The  proc- 
ess is  simple  and  probnlilv  .ns  nrrnrnte  in  the  end  as  any 
other. 

New  York,  N.  Y.  Ceo.  L.  Hoxik. 
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Generators,  Motors  and  Transformers. 

he  Best  Proportion  of  Cof'/'cr  to  Iron  in  Transform- 
's.— C.  Feldma.vn  AND  A.  C.  Loos. — In  the  last  few  years 
".everal  papers  have  been  published  on  the  design  of  trans- 
I'oijners,  the  results  of  which  are  not  in  complete  accord 
.with  the  commercial  designs.  Moreover,  some  of  the  results 
.contradict  each  other.  Thus  Pohl  and  Bohle  conclude  that 
the  total  expense  for  iron  and  that  for  copper  should  be 
)L-qual.  while  Pichelmayer  finds  that  the  total  copper  cost 
should  be  a  little  higher  (20  per  cent  as  maximum)  than  the 
Jotal  iron  cost.  The  present  authors  have  developed  further 
the  method  of  Pohl  and  Bohle  so  as  to  take  into  account  all 
considerations  and  reduce  the  calculations  as  much  as  pos- 
sible. The  problem  is  to  find  the  best  dimensions  for  a 
transformer  with  an  efficiency  above  a  given  value  so  as  to 
>uake  the  cost  a  minimum.  The  general  formulas  are  de- 
veloped and  applied  to  a  numerical  example.  The  authors 
jirst  discuss  the  design  of  small  transformers.  One  of  their 
Conclusions  is  that  if  the  best  dimensions  in  the  calculation 
give  a  sufficiently  high  efficiency,  but  not  sufficiently  large 
pooling  surface,  it  is  in  general  cheaper  to  increase  the 
tooling  surfaces  by  modifying  the  best  dimensions  found  by 
i;alculation  than  it  is  to  reduce  the  losses  and  thus  increase 
Jie  efficiency.  Finally  the  special  points  which  must  be 
^idered  in  the  calculation  of  large  transformers  arc 
iissed. — Elek.  u.  Mascli.  CVienna),  Sept.  3  and  10. 

Leakage  Reactance  of  Transformers  icith  Concentric 
jyindiiigs. — I.  Rezelm.^n. — The  author  tests  experimentally 
^  15-kva  transformer  by  the  same  experimental  method 
which  he  has  used  in  analogous  cases  to  test  the  usual 
iformulas  for  the  leakage  reactance  of  transformers  with 
foncentric  windings.  One  of  the  practical  results  obtained 
;s  a  correction  in  the  usual  fornuilas,  since  the  short-circuit 
;iest  shows  that  the  stray  flux  proper  of  the  secondary  wind- 
ing is  practically  negligible  compared  witli  the  primary 
itray  flux.  He  also  discusses  the  regions  where  the  stray 
[flux  is  superimposed  on  the  main  flux. — La  Lumicrc  F.lec, 
^;pt.  ^. 

I  Rotor  Ventilation. — .\  note  on  a  recent  British  patent 
^^30.233,  Sept.  7,  1911)  of  the  British  Thomson-Houston 
i-ompany  (General  Electric  Company  of  this  country). 
I^entilating  spaces  are  provided  with  channels  extending 
♦rom  one  part  of  the  periphery  to  another.  The  ends  of 
>e  channels  are  arranged  at  different  angles  to  the  radial 
~.  so  that  the  forces  tending  to  throw  the  air  out  of  the 

^  jr  are  different  at  the  two  ends  of  the  channels.  By  this 
^nethod  it  is  claimed  that  the  windage  losses  are  avoided 
^nd  the  rotor  diameter  reduced.- — Lond.  Elec.  Eng'ing.  Sept. 

Balancing  Transformer. — R.  Xeuman.n. — A  paper  on  a 
nethod  of  C.  P.  Steinmetz  for  converting  an  unbalanced 
,nree-phase  system  into  a  balanced  system  by  means  of  a 
,*ingle  three-phase  transformer  with  adjustable  number  of 
ivindings.  The  present  author  shows  that  this  method  may 
pe  easily  explained  by  diagrams  with  the  aid  of  a  number  of 
jittle-known  theorems  of  plane  geometry.  These  theorems 
fre  first  stated  and  proved  and  then  applied  to  Steinmetz's 
mHhod.— Elek.  u.  Ulasch.  (Vienna).  Sept.  10. 
j  Transformer  Diagram. — Moei.i.ixger  and  Gewecke. — A 
iiathematical  paper  in  which  the  authors  develop  a  simple 


diagram  by  means  of  which  after  a  no-load  test,  a  short- 
circuit  test  and  a  resistance  measurement  it  is  possible  to 
find  quickly  the  ratio  of  transformation  and  the  phase 
difference  between  the  primary  and  secondary  voltages  at 
all  loads. — Elck.  Zeit.,  Sept.  14. 

Measuring  Slip. — A.  Bruckmann. — An  illustrated  Eng- 
lish translation  of  his  article  abstracted  some  time  ago  in 
the  Digest  on  stroboscopic  methods  of  measuring  the  slip  of 
induction  motors. — Lond.  Electrician,  Sept.  15. 

Lamps  and  Lighting. 

Radiant  Efficiency  of  Arc  Lamps. — H.  P.  Gage. — An  ac- 
count of  an  experimental  investigation  the  object  of  which 
was  to  determine  the  radiant  efficiency  and  the  mechanical 
equivalent  of  the  light  from  the  right-angle  electrode  arc 
(that  is,  an  arc  between  two  electrodes  placed  at  a  right 
angle)  and  the  Bremer  flaming-arc  lamps.  In  discussing 
the  limits  of  visibility  the  author  shows  that  the  A  line 
0.76  |x  is  not  a  suitable  point  to  take  for  the  limit  of 
the  visible  spectrum.  E.xamination  of  luminosity  curves 
shows  that  it  would  be  preferable  to  assume  this  limit  to  be 
at  0.68  |x.  If  all  radiation  of  greater  wave-length  than 
0.68  }x  be  removed  the  resulting  decrease  in  light  can  be 
neglected.  The  measurement  of  radiant  energy  was  made 
with  a  radiomicrometer.  The  kick,  or  ballistic,  method 
was  used.  The  kick  is  proportional  to  the  final  deflection 
and  to  the  energy.  The  calibration  of  the  radiomicrometer 
in  absolute  units,  using  the  Xernst  filament  and  the  Hefner 
lamp,  showed  a  general  agreement  between  the  energy  of 
the  Nernst  filament  as  calculated  from  the  energy  input 
and  as  derived  from  Angstrom's  value  of  the  radiation  from 
the  Hefner  lamp.  A  modification  of  the  method  of  Ang- 
strom was  used  to  determine  the  radiant  efficiency  of  the 
right-angle  electrode  arc,  the  yellow-flame  arc  and  the 
white-flame  arc.  The  greatest  efficiency  was  found  in  the 
arc  stream  between  yellow-flame  electrodes,  the  electrode 
tips  being  shaded.  With  this  arc  the  light  energy  constitutes 
39  per  cent  of  the  energy  radiated.  The  highest  efficiency 
from  black-body  radiation  is  from  the  positive  crater  of  the 
carbon  arc.  An  efficiency  of  from  8  per  cent  to  12  per  cent 
may  be  expected  from  this  source.  Calculations  of  the  me- 
chanical equivalent  of  light  from  these  data  show  that 
I  watt  can  produce  as  high  as  30  cp  of  white  light  and  39  cp 
of  orange  light  (yellow-flame  electrode).  This  is  much 
higher  than  has  previously  been  supposed  except  from  the 
data  of  Angstrom,  which  give  21.3  cp  per  watt  when  re- 
calculated for  the  limit  0.68  ji. — Phys.  Reviei<.\  August. 

Mechanical  Lamp  Tester. — In  French  railway  stations 
metallic-filament  lamps  are  largely  used,  but  on  the  trains 
themselves  carbon  lamps  have  been  retained.  However, 
tests  w-ill  be  made  to  determine  the  suitability  of  the  new 
types  of  metallic-filament  lamps  under  the  conditions  of 
railway  service.  For  this  purpose  Mr.  Vincent,  of  the 
Western  Railroad  Department  of  Paris,  has  designed  a 
simple  apparatus  for  testing  incandescent  lamps  by  sub- 
jecting them  to  repeated  shocks.  The  device  used  for  the 
purpose  is  shown  in  Fig.  I.  The  lamp  is  fitted  into  a  socket 
which  is  mounted  upon  a  small  board  A  hinged  at  one  end. 
while  the  other  end  is  movable  and  is  actuated  by  a  cam  /) 
fixed  to  the  shaft  C.     Each  time  the  cam  revolves  the  end 
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of  the  board  is  dropped  down,  thus  giving  a  definite  shock 
to  the  lamp.  By  means  of  a  spring  D  the  amoimt  of  this 
shock  can  be  adjusted  and  made  heavy  or  light.  The  shaft 
is  driven  by  a  small  electric  motor  and  carries  at  its  further 
end  a  counter  so  that  the  number  of  revolutions  can  be  read 
off.  For  testing  the  filament  when  burning  normally  or 
otherwise  heated  bv  the  current  the  method  shown  in  Fig.  2 


is  used.  Current  from  the  mains  first  passes  to  the  motor 
and  to  the  lamp  which  is  in  parallel  with  it.  In  series  with 
the  lamp,  however,  is  a  solenoid  A  of  very  low  resistance. 
This  solenoid  normally  holds  up  the  main  switch  BC,  but 
should  the  lamp  filament  break  the  current  through  it  will 
fail  and  the  core  will  drop  and  thus  open  the  switch  in  the 
motor  circuit.  The  motor  then  stops  and  the  nimiber  of 
shocks  which  the  lamp  has  withstood  can  be  read  off  on 
the  counter.  In  order  to  test  the  lamp  when  the  filament 
is  cold  the  following  method  is  employed:  A  small  current 
is  passed,  which  simply  acts  as  a  detector  and  shows  whether 
the  lamp  is  broken  or  not.     In  this  case,  too,  the  current  is 


Fig.  2 — Connections  for  Hot  Tests. 

passed  through  the  lamp  for  a  short  time  during  each 
revolution.  The  same  apparatus  as  that  described  above  is 
used  except  (see  Fig.  3)  for  an  extra  rotating  contact 
maker,  which  carries  a  long  segment  D  and  a  short  segment 
E.  For  the  greater  part  of  a  revolution  the  current  passes 
through  the  solenoid  and  not  through  the  lamp  and  for  a 
short  time  it  passes  through  the  solenoid  and  the  lamp  in 
series.  The  time  is  too  short  to  cause  the  lamp  to  become 
heated  by  the  current  and  the  solenoid  normally  keeps  its 
core  held  in  position.  Should  the  filament  be  broken  the 
current  fails  in  the  solenoid  for  an  instant  and  this  suffices 
for  the  core  to  drop  and  open  the  switch.     In  any  case  the 
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Connections   for  Cold   Tests. 


apparatus  goes  on  working  without  needing  any  attention, 
so  that  it  can  be  left  to  itself  and  the  number  of  shocks  is 
always  °.xactly  recorded  at  the  end  of  any  length  of  time. — 
Lond.  Electrician.  Sept.  22. 

Muitiple-Fiiament  Incandescent  Lamp. — A  note  on  a  re- 
cent British  patent  (1907,  Sept.  7,  191 1 )  of  Messrs.  G.  F. 
Richardson  and  R.  j.  Crowley.     A  lamp  in  which  two  or 


more  filaments  are  used  has  one  end  of  each  connected  ti 
a  common  contact  plate  at  the  bottom  of  the  lamp,  whicl 
is  insulated  from  two  other  contact  plates  to  which  the  othe 
ends  of  the  filament  are  attached.  A  bridge  piece,  half  0 
which  is  insulated  and  half  conducting,  is  rotatably  fixei 
in  the  lamp  stem,  making  contact  with  the  two  plates,  s 
that  the  filament  which  makes  contact  with  the  insulatC' 
part  of  the  bridge  piece  is  cut  out  of  circuit.  It  can,  how 
ever,  be  switched  in  by  rotating  the  bridge.  The  plunger 
in  the  lamp  socket  are  always  in  contact  with  the  comnio 
contact  plate  and  the  bridge  when  the  lamp  is  in  position.- 
Lond.  Elec.  Eng'ing,  Sept.  14. 

Black  Body. — R.  A.  Houstoun. — In  a  continuation  of  h 
long  serial  on  studies  in  light  production  the  author  no- 
deals  with  the  theory  of  the  black  body  and  the  fundament: 
laws  of  radiation. — Lond.  Electrician,  Sept.  15. 

Installations,  Systems  and  Appliances. 

British  Central  Station. — An  abstract  of  the  financiail  r 
port  of  the  West  Ham  municipal  electric  station  for  la 
year.     There  is  great  progress  over  the  previous  year.    Tl 
output   for  private  lighting  has  increased  by  no  less  th: 
15.6  per  cent.     In  view  of  the  extensive  use  of  metalli 
filament  lamps  this  indicates  that  the  use  of  electricity  f 
lighting  is  making  rapid  strides.    Motor  service  and  heatii 
show  the  large  increase  of  24.2  per  cent  and  now  are  t 
predominating  factor  in  total  output,  accounting  for  14,51' 
555  kw-hours  out  of  22,690,266  kw-hours  sold  for  all  pu 
poses.    The  other  items  included  in  this  total  are:    Tractic 
3,182,257   kw-hours;    private   lighting,    2,253,904  kw-hoii| 
and  public  lighting,  735,550  kw-hours.     While  the  rever' 
per  kw-hour  has  remained  practically  constant  for  light' 
— namely,   5.56  cents,   as   against   5.58  cents  a  year  age' 
there  is  an  increase  in  the  revenue  per  kw-hour  recei\ 
from  the  motor  service  sales.     The  average  price  obtaiil 
for  motor  service  was  1.20  cents  per  kw-hour,  conipa 
with  1. 1 6  cents  in  the  previous  year.    The  total  general 
cost  per  kw-hour  sold  was  0.68  cent ;  the  distribution  o 
o.io  cent ;  the  management  cost,  0.12  cent :  total  cost,  excl 
ing  capital  charges,  1.18  cents,  and  including  capital  chars 
r.90  cents,  wdiile  the  total  revenue  was  1.98  cents  per  1 
hour.     Hence  there  was  a  surplus  of  0.08  cent  per  k\v-h 
against  a  deficit  of  0.08  cent  last  year. — Lond.  Electric 
Sept.  15. 

Electric    Heating    and    Cooking    Apparatus. — A.    Sif 
HARDT. — The  first  part  of  an  illustrated  paper  presented 
fore  the  Germarf  .Association  of  Electrical  Engineers, 
author  first  reviews  briefly  the  different  systems  of  hea  . 
by  electricity  and  then  describes  typical  commercial  hea  - 
and  cooking  apparatus.     The  paper   is   to  be  conclude 
Elek.  Zeit.,  Sept.  14. 

Wires,  Wiring  and   Conduits. 

Tzvo-Point  Lamp  Control. — It  is  found  desirable  to  ha 
lamp,   for  instance,   in   the   sleeping-room,  controlled  1  ' 
two  points  of  the  room,  or  a  lamp  in  a  hallway  contrt  ■ 
from  a  switch  in  the  hallwav  and  also  from  a  switch  n  ' 


Fig.  "t — Diagram  of  Connections 

upper  floor.  A  description  is  given  of  a  method  of  M  A. 
P.  Lundberg  for  converting  the  ordinary  single-way  s\  en 
control  to  one  giving  control  from  two  points  without  ny 
disturbance  of  the  wiring.  The  conversion  simply  inv  ''es 
the  substitution  of  a  two-way  surface  switch  for  the  si  .If- 
way  one.  A  hole  is  bored  in  the  wood  block  and  a  ■  ple 
flexible  led  off  from  the  switch  on  porcelain  button  or 
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irougli  insulated  screw  eyes,  to  the  desired  extension  point, 
onsisting  of  a  two-way  pear  switch  for  bedroom  use  or 
ne  of  surface  pattern  for  ordinary  use.  The  simplicity  of 
le  adaptation  is  shown  in  l-'ig.  4.  where  it  will  be  noticed 
lat  the  leads  are  not  interfered  with  in  any  way  when 
)aking  the  change  and  that,  contrary  to  usual  custom,  the 
'common"  terminals  of   the  two-way  switches   are   inter- 

rmected.  To  leave  the  switch  point  as  it  was  originally 
a  simple  matter,  the  two-way  switch  being  made  to  act 
k  a  single-way  one  by  short-circuiting  two  of  the  terminals, 
fie  flexible  and  extension  switch  being  disconnected.  This 
•rovides  for  the  case  of  the  obstinate  landlord  who  re- 
'"ires  the  installation  left  as  it  w^as   found. — Supplement 

•  I.  Electrician,  Sept.  15. 

•relcss  Connecters  for  Cookers. — D.  .S.  Monro. — The 
■  r  points  out  that  for  electric  cooking  installations  in 
A-nces  flexible  connections  represent  a  source  of 
nee.  He  describes  a  system  of  wireless  connections 
li  he  has  devi.sed.     Single  heaters  with  two  plugs  or 

•  heaters  with  three  plugs  may  be  used,  and  it  is  neces- 


Fig.   5 — Method   of  Wiring. 

»ry  to  fit  the  heaters  with  standardized  parallel  prongs, 
»y  J4  in.  in  diameter  and  with  centers  J4  in.  from  the  base. 
]he  prongs  may  be  about  2^  in.  long  for  large  heaters  and 
yi  in.  long  for  small  ones  and  have,  say.  15^-in.  centers. 
I  metal  or  wood  table,  or  shelf,  may  be  used,  so  long  as  the 
niict  is  faced  with  metal,  usually  zinc.  The  surface  is 
^arthed.''  On  the  top  of  the  table  are  screwed  two  lengths 
f  grooved  and  polished  slate.  These  form  a  casing  and 
^ver  for  the  cables  and  also  carry  the  contact  sockets. 
jube  contacts  are  fixed  at  intervals  across  the  seam  be- 
feeti  the  two  slabs  of  slate.  These  contacts  consist  of 
(fees  of  tube  brazed  to  small  terminal  blocks.  The  blocks 
■e  held  in  the  grooves  of  the  slate  and  hold  the  contacts 
mjly  without  further  fixture.  The  tubes  present  a  per- 
•ctly  smooth  and  uninterrupted  channel  for  cleaning-out 
jJrposes.  The  negative  cable  is  carried  in  a  groove  in  the 
npcr  slate  and  is  looped  through  its  negative  contact  termi- 


in  Fig.  5.  Fig.  6  shows  a  cooking  table  prepared  for  kitchen 
use,  with  replaceable  fuse  and  "earth"  connection.  The 
inner  surfaces  of  the  two  slates  arc  so  cut  that  when  they 
are  screwed  together  and  to  the  table  there  is  no  possibility 
of  water  getting  through  the  seam  into  the  cables.  The 
upper  slate  has  vertical  grooves  to  guide  the  prongs  of  the 


Fig.  7 — Design  of  a  Tube-Contact  Socl<et. 


cookers  into  their  sockets,  and,  of  course,  as  the  prongs  arc 
inserted  the  metal  bottom  of  the  vessel  makes  a  sliding  and 
good  electrical  connection  with  the  earthed  table  top.  The 
ends  of  the  contact  tubes  do  not  project  to  the  surface  of 
the  slate,  so  when  the  vessel  is  withdrawn  it  is  quite  free 
from  contact  with  the  circuit,  even  should  the  switch  be 
accidentally  left  in  the  "on"  position.  There  is,  therefore, 
no  poss'bility  of  shock.  The  design  of  the  tube  contact 
sockets  is  shown  in  Fig.  7.  The  positive  and  negative  tube 
sockets  are  of  the  same  simple  type  and  are  interchange- 
able.— Lond.  Electrical  Revieiv,  Sept.  15. 

Electrophysics  and  Magnetism. 

Impedances  in  FaraVcl. — J.  IIerzog. — The  first  part  of  a 
paper  giving  a  series  of  diagrams  and  geometrical  theorems 
for  the  graphical  representation  of  all  the  numerous  prob- 
lems concerning  the  parallel  connection  of  resistances,  in- 
ductive reactances,  capacity  reactances  and  impedances  in 
general. — Elek.  u.  Masch.  (X'icnna),  Sept.  17. 

Broii'nian  Movements. — H.  Fletcher. — A  paper  in  which 
the  continual  agitation  of  a  small  particle  suspended  in  a 
gas,  known  as  the  Brownian  movements,  is  entirely  ex- 
plained by  the  kinetic  theory  of  gases,  both  qualitatively  and 
quantitatively.  The  value  of  the  fundamental  electric 
charge  obtained  from  gaseous  ionization  is  the  same  as  that 
obtained  from  electrolysis.  The  irregular  values  of  e  ap- 
parently resulting  from  the  work  of  Ehrenhaft  and 
Przibrani  are  e«tirely  explained  by  the  Brownian  move- 
ment theory. — Pliys.  Rcvieiv,  August. 

The  Age  of  the  Earth. — J.  Joly. — The  recent  contribu- 
tions to  the  data  bearing  on  the  subject  of  the  age  of  the 
earth  have  strengthened  the  evidence  derived  by  two  very 
different  methods  of  computation;  that  based  on  the  study 
of  solvent  denudation  and  that  based  on  the  accumulation  of 
radioactive  waste  products  in  minerals.  While  the  indica- 
tions of  both  lines  of  inquiry  seem  individually  rendered 
more  definite  by  these  advances,  the  divergence  in  their  final 
results   has,   if   anvthing,   become   intensified.      The   author 


I  Fig.   6 — Cool<lng   Table   with    Replaceabie    Fuse   and    Earth    Connections. 

i!f  ■  positive  is  carried  in  a  groove  in  the  upper  slate  reviews  critically  the  opposing  methods  and  discusses  the 

?d  is  looped  through  the   switches   which   sit   on   the   to])  possibility   of   their   reconciliation.      In   view   of   the   great 

!, the  slate.    Switch  wires  pass  through  holes  to  the  positive  difficulties   which    he   finds    in    endeavoring   to   get   such    a 

ntact  tubes.    The  method  of  wiring  a  single  circuit  feed-  reconciliation   he   questions   the   foundations   of   the   radio- 

g  one  two-socket  and  one  three-socket  connection  is  shown  active  tnethod.     The   fundamental   assumption   is  that  the 
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parent  radioactive  substance,  uranium,  has  always  in  the 
past  disintegrated  at  the  present  rate.  He  suggests  that 
possibly  there  may  have  been  a  different  and  a  greater  rate 
of  decay  in  the  past.  In  this  case  the  accumulation  of 
transformation  products  in  minerals,  in  place  of  being  a 
measure  of  geological  time,  serves  to  shed  light  upon  the 
rate  of  transformation  of  the  primary  radioactive  bodies  in 
the  past. — Phil.  Mag.,  September. 

Fluorescent  Roiitgen  Radiation. — C.  G.  Barkla. — When 
substances  are  exposed  to  Rontgen  radiation  they  emit  X- 
radiations  of  two  distinct  types.  One  of  these  radiations, 
like  the  primary  in  penetrating  power  and  general  prop- 
erties, has  been  termed  the  scattered  radiation,  being 
analogous  to  light  scattered  from  small  particles.  The 
other,  a  completely  transformed  X-radiation,  has  been 
termed  the  characteristic  secondary  X-radiation,  the  homo- 
geneous secondary  X-radiation,  and  latterly  and  preferably 
the  fluorescent  X-radiation,  on  account  of  its  similarity  to 
fluorescent  light.  The  author  discusses  at  length  the  charac- 
teristic features  of  fluorescent  X-radiation.  He  deals  at 
length  with  the  evidence  of  its  homogeneity.  Unlike  the 
scattered  radiation  the  fluorescent  radiation  is  uniformly 
distributed  around  a  polarized  beam  of  X-rays.  It  is  also 
uniformly  distributed  in  a  plane  containing  the  direction  of 
propagation  of  the  primary  radiation.  Thus  the  intensity 
is  entirely  independent  of  the  direction  of  electric  force  or 
of  propagation  of  the  exciting  primary  beam.  Each  ele- 
ment has  its  own  charactertistic  fluorescent  line  spectrum  in 
X-rays.  This  is  verv  conveniently  represented  as  in  a  spec- 
trum of  ordinary  light,  except  that  without  a  knowledge  of 
the  wave-length  it  is  necessary  to  define  the  radiations  by 
their  absorption  in  some  standard  substance.  "It  is  scarcely 
too  much  to  say  that  all  the  phenomena  connected  with  the 
transmission  of  X-rays  through  matter  may  be  readily  ex- 
plained in  terms  of  a  few  simple  laws  expressed  w-ith  refer- 
ence to  these  spectra." — Phil.  Mag.,  September. 

Ultraviolet  Light  from  Lozu-Pressure  Discharges. — E.  \V. 
B.  Gill. — An  account  of  experiments  relating  to  the  dis- 
tribution of  the  intensity  of  ultraviolet  light  emitted  from 
the  various  parts  of  an  electric  discharge  at  low  pressures. 
The  results  show  a  systematic  variation  with  the  change 
of  pressure,  and  the  chief  result  is  that  after  the  pressure 
corresponding  to  the  minimum  sparking  potential  for  two 
fixed  electrodes  has  been  passed  the  character  of  the  dis- 
charge is  radically  changed. — Phil.  Mag.,  September. 

Electrochemistry  and  Batteries. 

Resistance  and  Arc  Furnaces. — A  note  on  some  experi- 
ments made  by  Mr.  W.  Conrad  on  the  relative  advantages 
of  electric  resistance  and  arc  furnaces  with  special  refer- 
ence to  the  alleged  unsuitability  of  resistance  furnaces  for 
the  smelting  and  melting  of  iron  and  steel.  Conrad's  argu- 
ment is  that,  with  the  practically  feasible  current  intensities, 
it  is  out  of  the  question  to  heat  a  liquid  conductor  like  iron 
by  using  it  as  a  resistance.  The  ordinary  laboratory  ex- 
periments are  made  in  resistance  furnaces  rather  than  in 
arc  furnaces,  because  the  former  are  more  convenient. 
Laboratory  furnaces  can  be  cooled,  moreover,  when  the  high 
temperatures  make  the  walls  conducive,  but  that  is  hardly 
possible  in  practice ;  hence  carborundum  furnaces  are 
worked  for  a  time  and  then  dismantled.  When  the  liquid 
resistance  conducts  much  better  than  the  furnace  material 
the  objection  that  the  walls  also  conduct  would  not  be  fatal. 
But  when  that  is  so  the  liquid  conductor  does  not  absorb  the 
electrical  energy  to  a  profitable  degree.  Potential  measure- 
ments which  Conrad  made  in  calcium  carbide  furnaces,  in 
which  arc  and  resistance  heating  are  combined,  convinced 
him  that  only  i  per  cent  of  the  heat  energy  consumed  was 
due  to  the  conduction  of  the  current  through  the  mixture, 
while  the  arc  supplied  99  per  cent,  and  it  could  be  seen  that 
the  carbide  formation  was  taking  place  chiefly  where  the 
arc  had  been  playing.  In  his  experiments  on  iron  he  filled 
a  furnace  with  1300  kg  of  steel  (i  per  cent  of  carbon)  after 


raising  the  two  suspended  electrodes.  He  inserted  into  the 
bath  two  oblique  steel  rods,  3  m  in  length  and  36  mm  in 
diameter,  as  test  electrodes  for  the  resistance  determinationp 
with  direct  currents.  These  determinations  were  made 
twenty-eight  hours  and  fifty-three  hours  after  filling  the 
furnace ;  it  was  found  that  the  gradual  heating  of  the  fur- 
nace by  the  fluid  metal  made  very  little  difference  in  the 
resistance  values.  The  cold  electrodes  had  a  resistance  of 
0.000117  ohm  per  meter;  the  total  resistance  of  the  bath  was 
0.00085  ohm  and  0.00080  ohm  (first  and  second  measure- 
ments), and  the  resistance  of  the  bath  alone.  0.00027  ohm 
and  0.00026  ohm.  That  would  yield  a  specific  iron  resist- 
ance of  22  ohms  per  meter  length  and  per  square  millimeter 
section,  and  the  liquid  iron  would  therefore  conduct  onlv 
1/22  as  well  as  mercury  and  i/ioo  as  well  as  cold  iron. 
This  conductivity  of  the  iron  was  really  lower  than  one 
should  expect,  supposing  the  resistance  of  iron  with  rising 
temperature  to  increase  at  the  rate  shown  by  ordinary  ex- 
periments. But  in  any  case  the  resistance  would  be  far  coo 
low  for  efficient  resistance  heating.  Since  the  liquid  iron 
is  no  longer  magnetic,  it  is  the  PR  heat  which  is  of  moment, 
and  for  this  particular  arc  furnace,  which  is  fed  by  two 
arcs  in  series  at  3000  amp  and  no  volts,  the  o.ooc27-ohm 
resistor  would  absorb  only  2.4  kw,  which  means  0.73  per 
cent  of  the  amount  that  the  two  arcs  could  supply.  The 
heat  generated  in  this  way  would  be  about  that  of  a  smal' 
iron  stove  and  could  easily  be  balanced  by  cooling.  A  re 
sistance  furnace  with  cooled  electrodes  would  therefore  b( 
apt  to  lose  more  heat  through  the  electrodes  than  they  coiili 
introduce,  and  to  secure  efficient  heating  currents  of  enor 
mous  intensity  would  be  required.  These  consideration 
would  aft"ect  direct-resistance  steel  furnaces  of  the  Gin  ani 
also  of  the  Girod  types.  Conditions  are  more  favorabl 
with  induction  furnaces  and  also  with  furnaces  of  th 
Roechling-Rodenhauser  combined  induction  and  resistanc 
heating  type,  in  which  electrodes  of  large  surface,  covere 
with  a  layer  of  material  which  conducts  only  when  hot,  ar 
embedded  in  the  furnace  bottom  for  direct  auxiliary  heai 
ing  of  the  bath. — Lond.  Eng'ing,  Sept.  ig. 

Units,   Measurements  and   Instruments. 

Analysis  of  Periodic  Curves. — J.  R.  Ashworth. — A 
illustrated  description  of  a  simple  graphical  method  for  tl 
harmonic  analysis  of  a  cyclic  function.  Use  is  made  of 
simple  graphical  procedure  and  a  transparent  device  to  r 
duce  the  arithmetical  calculations  as  much  as  possible.- 
Lond.  Electrician.  Sept.  15. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — P.  Brenot. — A  very  full  illu 
trated  description  of  the  wireless  telegraph  station  which 
operated  on  the  Eiffel  Tower  in  Paris. — La  Lumiere  EIc 
Sept.  2. 

Miscellaneous. 

Technical  Education. — A.  Reisset. — With  reference 
the  recent  French  paper  of  Le  Chatelier  on  higher  technic 
education,  the  author  gives  a  review  of  a  paper  on  t 
same  subject  by  Meyer  before  the  Association  of  Germ 
Engineers  and  of  the  discussion  recently  held  in  Lond 
before  the  Society  of  Civil  Engineers.  It  is  thought  tl 
a  crisis  has  been  reached  now  in  the  problem  of  technii 
education  and  that  this  crisis  is  international. — Lii  Lumii 
Elec,  July  29,  Aug.  12. 

Presidential  Address. — P.  Roslixg. — ^In  his  president 
address  to  the  Victorian  Institute  of  Electrical  Engine  ; 
the  author  deals  especially  with  the  practice  of  combinat  1 
of  professional  work  with  contracting  work,  which  he  ci- 
demns.  He  then  urges  the  Institute  to  take  in  hand  - 
education  of  the  electricity  committee  of  the  Melboii  ; 
municipal  electric  station  on  the  question  of  rates  -^ 
motor  service  and  heating  service. — Lond.  Electnci  , 
Aug.  25. 
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Book  Reviews. 


■At.  Design  of  Static  Transformers.    By  IL  M.  Hobart. 
Xew  York:     D.  Van  Nostrand  Company,   191 1.     174 
pages,  101  illus.    Price,  $2. 
,  Gisbert  Kapp  and  Prof.  J.  A.  Fleming  supplied  the  pro- 
fssion  a  dozen  years  ago  with  the  earliest  treatises  on 
;ie    design,    efficiency    and    operation     of    transformers. 
|hough  there  appeared  within  that  period  a  fairly  e.xtensive 
lerature  on  the  subject,  mainly  in  the  form  of  articles  and 
flpers   publisiied    in    technical    journals,    the    number    of 
jorks  dealing  more  or  less  fully  with  one  or  other  aspect 
if  the  subject  is  but  small.     In  the  present  volume  Mr. 
:obart  supplies  a  much-needed  manual  on  the  design,  con- 
ruction  and  regulation  of  transformers  of  various  types, 
r  a  lengthy  introduction,  in  which  matters  of  general 
est  are  touched  upon,  the  author  adds  a  bibliography  of 
.1  papers  which  may  be  read  with  understanding  and 
r    by    the    student    after    perusing    the    present    short 
ise.     It  is  to  be  regretted  that  the  author  saw  fit  to 
ly  the  apparatus  treated  by  the  word  "static,"  which 
;  carries  one  back  to  the  days  of  unscientific  nomencla- 
long  since  revised. 


TRIG  Central  Stations.  Distribution  Systems: 
]  HEIR  Design  and  Construction.  By  Harry  Barnes 
.ear  and  Paul  Francis  Williams.  New  York :  D.  Van 
Nostrand  Company,  1911.  374  pages,  139  illus. 
'rice.  ?3. 

e  treatment  of  the  subject  of  this  volume  implies  a 

ral  knowledge  of  electrical  theory,  but  much  may  be 

■oiitably  studied  by  practical  men  who  have  not  had  a 

ill  technical  training.    The  matter  covered  relates  to  volt- 


age regulation,  line  transformers,  protection  apparatus, 
overhead  and  underground  construction,  alternating-current 
circuits  and  distribution  economics. 

Physical  Significance  of  Entropy.  By  J.  F.  Klein.  New 
York :  D.  Van  Nostrand  Company.  98  pages.  Price. 
$1.50. 

A  somewhat  philosophical  disquisition,  as  distinguished 
from  an  arithmetical  discussion,  on  the  subject  of  entropy 
and  of  the  second  law  of  thermodynamics.  It  requires 
some  study  of  the  book  to  find  a  definition  of  what  is 
meant  by  the  term  "entropy,"  although  the  whole  book  is 
devoted  to  the  subject.  The  follov.ing  are.  however,  state- 
ments tending  to  define  the  term  as  quoted  from  page  41 : 

(o)  Entropy  is  a  universal  measure  of  the  "disorder"  in 
the  mass  points  of  a  system. 

(b)  Entropy  is  a  universal  measure  of  the  irreversibility 
of  a  state  and  is  its  criterion  as  well. 

(c)  Entropy  is  a  universal  measure  of  Nature's  prefer- 
ence for  the  state. 

(d)  Entropy  is  a  universal  measure  of  the  spontaneity 
with  which  a  state  acts  when  it  is  free  to  change. 

These  statements  are  presumably  irrefragable,  but  they 
are  somewhat  metaphysical  and  suggest  the  order  of  ideas 
contained  in  the  longer  catechism.  If  a  few  arithmetical 
illustrations  were  employed  in  the  book  of  the  way  in  which 
entropy  is  used  by  engineers  it  would  help  the  average 
technical  reader. 

It  is  curious  that  the  growth  of  literature  purporting  to 
answed  the  query  "What  is  entropy?"  only  serves  to 
obscure  further  the  physical  significance  of  the  term — which 
appears  to  indicate  that  the  mathematical  formula  which 
represents  entropy  has  no  actual  physical  significance. 


New  Apparatus  and  Appliances 


A  METHOD  OF  OVERCOMING   PEAK-LOAD 
TROUBLES. 


j  i  hose  who  have  studied  the  peak-load  problem  will  be 
Iterested  in  a  novel  solution  which  has  been  quite  success- 
il  in  the  municipal  lighting  and  water-works  plant  of  the 
_ty  of  Lachine,  Canada.  In  this  instance  the  low  cost  and 
Uisfactnry  operation  of  a  400-hp  steam  turbine  unit  are 
iWiztd  in  effecting  the  economy.  In  the  Lachine  plant  a 
V'n.,  two-stage,  double-suction  turbine  pump,  with  a  capac- 
y  of  6,000,000  gal.  per  twenty-four-hour  day,  is  utilized  to 
'■ovide  water  supply  and  fire  protection  for  the  city,  the 
ater  pressure  being  ordinarily  80  lb.  per  square  inch  and 
j)r  fire  120  lb.  per  square  inch.  Energy  is  purchased  by 
jt  year  on  a  basis  which  is  all  right  for  lighting  the  city 
^d  for  pumping  at  all  times  of  the  year  except  the  three 
.inter  months,  during  which  the  lighting  load  is.  greatest. 
was  figured  that  operating  the  pump  by  steam  for  four 
five  hours  a  day  during  that  period  could  be  made  less 
tpensive  than  buying  sufficient  electrical  energy  to  operate 
Jtirely  by  electricity.  As  further  advantages  of  an  auxil. 
r>'  steam  installation  the  insurance  rate  on  the  pumping 
ation  could  be  reduced  and  the  city  could  be  better  lighted 
irmg  fall  evenings  without  incurring  unreasonable  addi- 
pnal  expense.  It  was  therefore  decided  to  arrange  the 
limp  for  operation  by  a  400-hp  induction  motor  the  greater 
irt  of  the  time,  but  by  a  steam  turbine  during  the  peaks  in 


(C  lighting  load  in.  winter  and  in  case  of  accident  in  the 
.ectric  line.  The  installation  was  supplied  by  the  John  Mc- 
pugall  Caledonian  Iron  Works,  Montreal.  The  pump,  of 
orthington  make,  runs  at  900  r.p.m.  and  is  direct-con- 


nected to  an  Allis-Chalniers-Bullock  motor  on  one  side  and 
a  400-hp  four-stage  Kerr  turbine  on  the  other.  Either 
driving  unit  can  be  thrown  into  or  out  of  use  instantly  by 
means  of  clutches  on  the  shaft. 


A  GUY  CLAMP  WITHOUT  BOLTS. 


A  guy  clamp  that  is  said  to  eliminate  some  weak  points 
in  bolted  guy  clamps  and  which,  it  is  stated,  can  be  installed 


Boltless   Clamp. 


in  one-tenth  of  the  time  used  for  installing  a  three-bolt 
clamp  has  been  put  on  the  market  by  W.  N.  Matthews  & 
Brother,  of  St.  Louis. 


Frg.   2 — Boltless   Cla 


In  installing  a  boltless  clamp,  illustrated  in  Fig  i,  the 
sleeve  is  slipped  over  the  end  of  the  strand,  then  the 
strand  is  wrapped  around  the  pole  or  a  loop  made  through 
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the  anelior  eye.  whence  the  wedge  is  driven  in  toward  the 
pole  on  the  anchor.  It  is  said  the  strand  will  break  before 
the  clamp  will  slip. 

The  clamp  is  made  in  two  sizes,  the  smaller  fit  for  j4-in. 
to  5/i6-in.  strand  inclusive  and  the  larger  for  5/16-in.  to 
7/16-in.  strand  inclusive. 


in  whicli  tlie  arc  is  practically  non-luminous  and  the  source 
of  light  is  limited  to  the  incandescent  tips  of  the  carbon 
electrodes.  Another  feature,  which  enhances  the  value  of 
these  lamps  for  use  in  smoky  places,  is  the  location  of  the 
reflector  inside  the  inclosing  globe,  thereby  effectually  re- 
moving it  from  the  tarnishing  effects  of  the  moist  and 
dirty  atiliosphere. 


ELECTRIC  CURLING  IRON. 

.\  feature  of  the  design  of  the  new  electric  curling  iron 
recently  developed  by  the  Pelouze  Electric  Heater  Com- 
pany, 232  East  Ohio  Street,  Chicago,  is  the  readiness  with 
which  it  quickly  attains  a  temperature  ready  for  use,  al- 
though it  is  impossible  for  the  heating  element  to  become 
hot  enough  to  burn  the  hair.  While  the  efficiency  of  an 
electric  curling  iron  is  not  relatively  important,  „ince  its 
total  energy  consumption  is  small,  the  demand  of  the 
Pelouze  iron  has  been  reduced  to  a  point,  20  watts,  which 
will  not  operate  many  meters.  The  iron  can  be  left  in  cir- 
cuit indefinitely,  it  is  said,  without  becoming  overheated. 
Several   improvements  incorporated  in  tlic  cniistruction  of 


RAILROAD  ELECTRIC  CRANE. 


The  accompanying  illustration  shows  a  20-ton  electric 
crane  which  has  just  been  erected  over  the  Allentown  Ter- 
minal Railroad  tracks  at  Allentown,  Pa.     The  crane  has  a 


the  cord  and  handle  of  the  new  iron  also  obviate  cord 
troubles.  The  heating  element  in  the  iron  is  free  to  revolve 
so  that  the  entire  system  of  cord  and  heater  rotates  inside 
the  handle  and  stem  of  the  device.  The  Pelouze  curling 
iron  weighs  7  oz. 


Electric    Grain    Lifting    a   22-Ton    Load. 

38-ft.  span  and  a  12-ft.  driveway.  The  illustration  shows 
test  which  was  made  Sept.  19,  when  a  15-ton  gondola  c: 
containing  7  tons  of  rails  was  lifted.  This  made  a  total  ( 
two  tons  over  the  rated  capacity  of  the  crane,  which  w: 
made  by  the  Mars  Brothers  Company,  of  Philadelphia. 


LUMINOUS 


ARC    LAMPS    FOR 
TERMINALS. 


RAILROAD 


LARGE  ELECTRICALLY  DRIVEN  MINE  PUMP. 


The  adequate  illumination  of  railroad  terminals  presents 
many  tlifficulties  not  encountered  elsewhere.  The  preva- 
lence of  smoke  and  steam  and  the  presence  of  light-absorb- 


The  El  Oro  Mining  &  Railway  Company,  of  El  0\ 
Mexico,  has  just  installed  what  is  said  to  be  one  of  t 
largest  motor-driven  pump  equipments  ever  built  for  11 
watering  a  mine.  The  pump,  which  was  built  by  the  Goul 
Manufacturing  Company,  Seneca  Falls,  N.  Y.,  has  a  cap; 
ity  of  500  gal.  per  minute.  The  construction  is  such  tl 
the  pump  can  be  readily  disijiantled  and  lowered  down 
ordinarv  mine  shaft,  and  when  assembled  it  requires  v< 


Illumination   of   Train   Shed   by 


ing  deposits  of  soot  and  cinders  require  the  use  of  light 
units  of  high  intrinsic  brilliancy,  large  volume  and  great 
penetrating  power.  For  this  class  of  service  multiple 
luminous  arc  lamps  are  particularly  suitable  in  that  the 
light  is  emitted  from  the  entire  arc  stream  and,  consequent- 
ly, is  of  much  greater  volume  than  that  of  the  arc   lamp 


en   IVline  Pump. 


little  head  room.  The  pump  will  be  installed  in  the  bot  " 
of  the  mine  and  will  work  against  a  head  of  1300  ft.  ■« 
driving  motor  is  a  200-hp,  three-phase,  50-cycle,  44°'^  '■ 
485-r.p.m.  Westinghouse  machine,  connected  with  dou,:- 
reduction  gearing  giving  the  crank  shaft  of  the  p""'  '"' 
speed  of  35  r.p.m. 
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NEW  SEPARABLE  ATTACHMENT  PLUG. 

Where  attachinent  plugs  are  used  with  lighting  fixtures 
onsiderable  side  strain  is  put  on  the  fixture,  because  the 
ap  of  the  ordinary  separable  attachment  plug  will  not 
cparate  except  when  pulled  straight  out  from  the  base. 
■"he  plug  illustrated  herewith,  made  by  the  Cutler-Hammer 
lanufacturing  Company,  of  Milwaukee,  Wis.,  has  an 
ffective  locking  arrangement  to  hold  the  cap  in  place,  but 
iparation  can  also  be  effected  by  pulling  in  anv  direction. 
i'his  prevents  the  injurious  side  strain  on  the  fi.xtures.  The 
irea  of  contact  provided  is  large,  and  the  screw  shell   is 


was   in   service— four  and  a   half  da\ 
had  placed  his  order. 
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after  the  customer 


BILLBOARD  LIGHTING. 


Illuminated  billboards  or  bulletin  boards  are  increasing  in 
number,  and  to  meet  the  <lemand  for  a  reflector  especially 
designed  tor  this  class  of  illumination  the  Reynolds  Electric 
Masher  .Manufacturing  Company,  of  Chica<jo.  has  brou-ht 

out   wh.n   It   calls  the   "Rrco"  mirror  reflector 


Separable  Attachment  Plug. 


Jrurely  attached  to  the  porcelain  by  two  screws,  so  as  not 
1  be  pulled  off  through  carelessness  in  screwing  the  plug 
to  the  socket  or  receptacle  too  tightly,  as  in  the  case 
pere  only  one  screw  or  rivet  is  used.  The  rating  is  660 
•|>tts  250  volts.  Two  styles  are  made,  one  having  a 
jTcelain  cap  and  the  other  a  cap  of  black  composition 
»e  base  in  both  cases  is  porcelain. 

I|4  HURRY-UP  MOTOR-SERVICE  INSTALLATION. 

With  the  first  coming  of  a  recent  hot  spell  the  Kansas 
ty  Breweries  Company  found  itself  in  urgent  need  of 
•5  np  additional  motor  service  to  drive  its  refrigerating 
Jichiiiery.  On  Thursday  morning  the  Kansas  Electric 
'gm  Company  was  appealed  to  for  this  power,  but  it  was 
ijnd  that  a  motor-generator  set  would  be  needed  to  deliver 
J  direct-current  pressure  employed  at  the  brewery.  No 
s:h  machine  could  be  located  in  Kansas  City,  and  tele- 
\  '."*  messages  to  St.  Louis  and  Chicago  proved  likewise 

t  .  v^v^'"^"-^  ^  ''""'^"'  ^^'  ^^'^^  """"  ''°""  ^'  Schenec- 
^\     (fi  •'  '^'^'^-   *°''  ^'''PP'ig'  and  a  telegram  to  the  New 

rk  officials  of  the  express  company  urgently  requested 
^m  to  have  a  special  car  in  Schenectady  the  following 
frning  for  the   --ton   shipment.      All   this   happened   on 

ursday. 

-riday  morning  this  special  car  left  Schenectady.    It  was 

nsferred  at  Chicago  on   Saturday  and   reached   Kansas 

y  ^""°3y  noon.     In   two   hours   the   car   had   been   de- 

■!red  to  the  brewery  sidetrack  bv  a  special  switch  engine 

the  machine  was.  being  unloaded.     Meanwhile  the  ser- 

e  lines  had  been  run  to  the  plant,  a  switchboard,  complete 

^•n  mstruments,  meters,  etc.,  was  installed  and  connected 

and  by  Monday  midnight  the  new  inotor-generator  set 


Octagonal     Mirror     Reflector     for     Billboard     Lighting. 

The  reflector  is  octagonal  in  shape,  and  this,  it  is  said 
causes  the  light  to  be  diffused  evenly  to  every  part  of  the 
sign  or  surface  to  be  lighted.  The  interior  of  the  reflector 
IS  lined  with  mirror  glass,  reflecting  all  of  the  light  from 
the  lamp.  Glass,  having  a  smooth  surface,  does  not  tend  to 
accumulate  as  much  dirt  as  painted  reflectors  or  enameled 
reflectors.     Furthermore,  it  may  be  cleaned  easily. 

Sipce  the  introduction  of  the  tungsten  lamp  there  has 
been  a  considerable  movement  in  favor  of  ilhiminatcd  sign- 
boards. This  form  of  sign  advertising  is  effective  both  day 
and  night  and  it  has  the  added  advantage  that  it  helps  to 
light  sidewalk  and  street.  Many  municipalities  are  said  to 
favor  illuminated  billboards.  The  average  cost  of  elec- 
trical energy  with  this  reflector  is  said  to  be  less  than  i  cent 
an  hour  for  each  loo-watt  tungsten-lamp  unit.  The  re- 
flector is  made  of  galvanized  iron,  thoroughly  reinforced, 
and  is  provided  with  a  heavy  waterproof  brass  socket. 


INERTIA  GEAR    FOR    CORLISS    ENGINE    VALVES. 


A  new  type  of  admission  vahe  mechanism,  styled  the 
"inertia  gear"  by  its  designer.  Mr.  Ernest  A.  Moore,  chief 
engineer  of  the  Bates  Machine  Company,  Joliet,  111.,  and 
now  regularly  used  on  all  Bates  Corliss,  engines,  is  offered 
to  overcome  inherent  faults  of  existing  types  of  admission 
valve  gears.  With  this  gear  the  disengaging  parts,  instead 
of  being  forced  into  and  held  in  their  path  by  springs, 
rollers  or  other  devices,  travel  in  the  desired  path  by  nat- 
ural forces  involved  in  the  movement.  The  dashpot  arm 
is  in  the  form  of  a  bell  crank,  one  arm  carrying  the  dashpot 
rod  and  the  other  the  catch  block.  The  arm  is  keyed  to  the 
valve  stem  and  a  sleeve  on  its  inner  side  fits  into  a  bored 
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recess  in  the  steam  bonnet,  tliereby  gaining  great  bearing 
surface.  The  steam  arm  is  driven  by  the  valve  rod  in  the 
usual  way.  A  substantial  boss  on  the  steam  arm  carries 
the  latch  shaft,  on  the  inner  end  of  which  is  firmly  mountea 
the  knock-off  bar,  these  two  parts  forming  practically  one 
solid  piece  of  steel. 

The  knock-off  ring  is  controlled  by  the  governor  and  car- 
ries the  knock-off  cam  and  safety  cam.  The  latter  comes 
into  operation  only  in  the  event  of  some  mishap  to  the 
governor,  when   the  cam  is  thrown  into  such   a   position 


DIRECT-CURRENT  MOTOR  STARTERS. 


Fig.    1 — Corliss    Valve    Mechanism. 

that  the  valve  cannot  be  opened.  The  operating  movements 
are  as  follows :  In  opening  the  valve  the  valve  rod  moves 
to  the  left,  the  latch  shaft  engages  with  the  block  and  con- 
tinues in  this  path  until  the  knock-off  bar  comes  into 
contact  with  the  knock-off 
cam  and  is  forced  outward, 
raising  the  latch  until  the 
block  is  released.  The  dash- 
pot  then  conies  into  action 
and  returns  the  arm  to 
which  the  block  is  attached 
to  the  original  position.  The 
follower  pin  is  firmly  fixed  to 
the  steam  arm  and  acts  only 
in  the  event  of  the  dashpot 
failing  to  close  the  valve. 
The  construction  and  balanc- 
ing of  the  latch  shaft  and  its 
knock-off  bar  attachment  are 
such  that  the  inertia  due  to 
the  reciprocating  motion  and 
the  gravity  of  the  parts  as- 
sures an  automatic  latching 
action  at  the  end  of  the  return  stroke  between  shaft 
and  block  without  the  use  of  any  spring  or  mechan- 
device    of    any    kind,    and    in    turn    assists    the    un- 


D^J^  Pot  Cylinder' 
Fig.   2— Dash    Pot. 


ical 


latching  at  the  point  of  cut-off,  thereby  reducing  the  reac- 
tion on  the  governor.  The  depth  of  the  latching  and  the 
amount  of  clearance  of  the  catch  blocks  may  be  set  to  a 
nicety  and  with  the  greatest  ease  while  the  engine  is  run- 
ning full  speed. 

This  arrangement  is  accomplished  by  the  two  adjusting 
screws.  This  valve  gear  has  been  tested  and  found  to 
work  positively  and  quietly  up  to  the  limit  speed  of  vacuum 
dashpots,  considerably  over  250  r.p.m.  The  dashpot 
now  used  on  Bates  Corliss  engines  is  also  of  special  de- 
sign and  is  said  to  be  remarkable  for  quick  action,  noise- 
less operation  and  durability.  It  is  set  beneath  the  sole- 
plate,  is  made  without  packing  or  leather  of  any  kind,  and 
the  method  of  cushioning  enables  it  to  act  over  the  wide 
range  of  lifts  without  there  being  any  necessity  for  adjust- 
ment. 


The  Allen-Bradley  Company,  of  Milwaukee,  has  placed 
upon  the  market  a  new  line  of  direct-current  electric  motor 
starters,  to  be  used  for  automatically  starting  shunt,  series 


Fig.    1  —  Direct-Current    IVIotor    Starter. 

and  compound  motors.  They  are  especially  adapted  fc 
starting  motors  under  heavy  load.  Simplicity,  durabilit; 
reliability  and  compactness  are  claimed  as  features  of  th 
machine.  The  motor  is  started  by  simply  closing  the  lir 
switch  and  the  starter  will  automatically  accelerate  tl 
motor  to  full  speed.  The  operator  is  not  called  upon  to  e: 
ercise  either  skill  or  judgment,  even  when  the  motor 
started  under  a  very  heavy  load.  For  this  reason  the 
starters  are  very  desirable  when  ignorant  help  must  be  r 
lied  upon  to  start  motors. 

These  devices  are  of  the  Allen-Bradley  carbon  compr« 
sion  type,  the  resistance  being  secured  through  the  impe 
feet  contact  between  the  surface  of  prepared  graphite  disl 


Fig.    2 — Dlrect-Current    IVIotor    Starter. 

piled  in  a  column.  This  contact  resistance  varies  with  p  '■ 
sure,  and  the  resistance  changes  are  caused  by  subjec  g 
the  column  to  various  degrees  of  pressure.  The  colu  is 
of  disks  are  inclosed  within  an  insulated  steel  tube,  w':n 
is  provided  with  suitable  terminals  and  plungers  for  tr  s- 
mitting  the  pressure  to  the  disks.  Such  inclosed  colu'is 
constitute  a  complete  resistance  unit.     These  graphite  ( <^ 
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re  well  adapted  for  rheostatic  service,  as   they   will   not 

rush  or  break,  are  not  affected  by  any  temperature  that 

^ey  have  to  encounter,  cannot  be  fused,  will  not  corrode 

nd  are  not  changed  to  any  considerable  degree  by  vears  of 

ervice.  '   ' 

The  operation  of  this  machine  is  as  follows:    When  the 

lain  switch  is  closed,  the  motor  circuit  is  made   through 

le  fuses,  resistance  unit,  current  relay  and  the  motor  arma- 

jre.    At  the  same  time  the  solenoid  circuit,  which  is  con- 

ected  directly  across  the  line  and  takes  a  current  which  is 

small  fraction  of  one  ampere,  is  closed,  and  the  plunger 

t  the  solenoid  is  drawn  up,  which  produces  a  pressure  ""on 

ie  resistance  unit  and  increases  the  current  in  the  motor 

r.-mt  to  the  predetermined  value  at  which  the  current  re- 

:i  set.     When  this  value  is  reached  the  current  relay 

ates  and  opens  the  solenoid  circuit,  which  reduces  the 

...gnctic  pull  and  allows  the  solenoid  plunger  to  drop  back 

ightly.    This  action  increases  the  resistance  in  the  motor 

-••;it.   whxh  decreases  the   current   sufficientlv   to  allow 

:elay  to  close  again.     Similar  cycles  of  operation  are 

ited  as  the  motor  accelerates,  and  each  time  the  plunger 

.iwn  a  little  further  into  the  solenoid,  until  contacts^'on 

■  p  are  pushed  together,  which  short-circuits  the  cur- 
nt  relay  and  resistance  unit,  making  them  inoperative  and 

jmpletmg  the  operation  of  starting  the  motor. 
In  starting  the  motor  w^ith  this  device  the  current  is  al- 

■  held  down  to  a  certain  predetermined  value,  and  it  is 
impossible  to  overload  the  motor  by  too  rapid  starting. 

he  current  relay  is  calibrated  in  amperes,  and  may  be  set 
•  suit  existing  conditions. 


OUTDOOR  TYPE  OIL  CIRCUIT-BREAKERS 

meet  the  demand  for  a  simple  but  absolutely  reliable 
or-tj'pe  oil  circuit-breaker  for  moderate  capacities  and 
v-es,  the  Westinghouse  Electric  &  Manufacturing  Com- 
has  placed  on  the  market  a  modification  of  its  type  B 

taker,   which   has   been   successfully   used   as    an    indoor 

pe  for  some  years  past. 

.  he  present  breaker  has  a  separate  tank  for  each  pole 
niks  bemg  made  of  welded-seam  boiler  iron  with  an 


the  manulacturers  do  not  advise  the  use  of  less  than  three 
transformers  for  a  three-pole  breaker.  The  breaker  is  full 
automatic  in  its  action,  that  is,  cannot  be  held  in  closed  po- 
sition while  a  continued  overload  or  short-circuit  exists  on 
the  line. 

The  outdoor  hand-operated-type  breaker,  as  shown  in  the 
accompanying  illustrations,  is  entirely  self-contained  and  is 
mounted  on  a  substantial  cast-iron  frame  that  can  be  set 
in  any  location  and  requires  no  foundation,  bed-plate  or 
base.  This  feature  renders  the  installation  of  the  breaker 
a  very  simple  and  inexpensive  matter.  The  fact  that  each 
pole  is  inclosed  in  a  separate  tank  renders  the  inspection  of 
the  contact  mechanism  a  very  easy  matter. 

The  overload  series  transformers  are  mounted  within 
the  inclosing  case  of  the  breaker,  thus  being  thoroughly 
protected  from  the  weather  and  accidental  contact  with  the 
operator.  The  leads  from  these  transformers  pass  directly 
to  the  trip  coils  of  the  breaker,  which  are  also  inclosed  in 
the  housing.  Insulated  leads  are  brought  out  through  heavy 
corrugated  porcelain  bushings,  as  shown  in  the  illustrations, 
and  are  left  of  a  sufficient  length  to  enable  connections  of 
any  kind  convenient  to  the  installation  that  is  about  to  be 
made. 

Sight  gages  are  supplied  on  each  oil  tank  for  determin- 
ing the  height  of  the  oil  and  the  tank  is  filled  with  the 
oil  through  a  plug  located  just  above  the  sight  gage,  sa 
that  both  of  these  operations  may  be  performed  without 
removing  the  tank.  In  the  end  of  the  housing  is  a  hinged 
cast-iron  door  fastened  by  means  of  a  bolt  and  winged  nut, 
which  permits  ready  access  to  the  calibration  mechanism.' 
The  breakers  are  calibrated  before  leaving  the  works  for 
the  service  on  which  they  are  to  be  used.  Leads  for  indicat- 
ing lamps  that  show  the  position  of  the  contacts  are  brought 
out  on  the  under  side  of  the  case  and  may  be  carried  to  any 
convenient  location  for  the  lamps. 

The  breakers  shown  in  the  views  herewith  are  hand-op- 
erated, but  are  also  made  for  electrical  operation. 

A  wooden  closing  bar  is  furnished  for  closing  the 
breaker,  which  is  inserted  in  the  socket  connected  to  the 
contact  mechanism  on  any  occasion  when  it  is  desired 
to  close  the  breaker,  and  then  removed,  the  handle  socket 
serving  as  an  indicator  of  the  position  of  the  contacts.  A 
vent  pipe  with  a  double  opening  is  attached  to  the  top  of 


Figs.    1    and    2 — Outdoor-Type 


"^  'j"'"g'  thus  permitting  an  easy  inspection  of  the 
cts.  The  breaker  may  be  either  automatic  or  non- 
T.T^^'^J^  '^^  'ripping  operation.  The  automatic  trip- 
cfn  '^  ^"^.<='ed  by  the  use  of  series  transformers  lo- 
f  m  *%^"  'ntegral  part  of  the  circuit-breaker,  one  trans- 
b'al"  A  ^  two-pole  breaker,  three  for  a  three-pole 
nmlffA  *T°  ^°''  ^  four-pole  breaker.  This  arrange- 
anords  absolute  protection  under  all  conditions,  and 


the  weatherproof  housing  to  permit  the  escape  of  gases 
arising  at  the  time  of  the  operation  of  the  breaker  under 
load.  The  housing  is  so  constructed  that  it  can  easily  be 
removed,  permitting  a  ready  inspection  of  all  parts  of  the 
breaker;  at  the  same  time,  when  assembled  it  forms  an  en- 
tirely waterproof  compartment.  All  live  metallic  parts 
inside  the  case  are  well  insulated  and  any  danger  of  flash- 
ing from  them  to  the  case  is  eliminated. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

PROSPECTS  for  increased  business  are  improving,  and  a 
more  cheerful  tone  is  shown  in  many  branches  of  trade. 
Retail  lines,  in  general,  are  showing  expansion,  and  with 
advancement  of  the  season  orders  for  fall  goods  are  being 
placed  on  an  encouraging  scale.  Demand  for  fabrics  of  nearly 
all  classes  is  improving  and  enlargement  in  this  field  is  ex- 
pected, as  stocks  in  jobbing  hands  are  thought  to  be  rather  low. 
More  activity  is  taking  place  in  the  te.xtile  districts  of  Xew 
England,  where  many  woolen  mills  are  resuming  work  and 
others  are  operating  on  day  and  night  schedules.  Railroads  are 
placing  more  liberal  orders  for  equipment  and  several  large 
contracts  for  cars,  locomotives  and  rails  have  been  let  dur- 
ing the  week  by  roads  in  various  parts  of  the  country.  It  is 
expected  that  an  increase  in  orders  from  the  roads  will  be 
forthcoming  as  soon  as  prices  become  more  stable.  Steel  out- 
put is  fairly  good  as  an  outcome  of  price  reductions,  and  the 
pig-iron  market  is  more  active,  though  in  both  lines  the  buying 
is  chiefly  for  early  delivery.  Export  bookings  are  helping  to 
expand  operations  at  the  mills.  The  sensational  developments 
in  the  stock  markets  last  week  have  had  very  little  effect 
upon  any  branches  of  trade  other  than  steel.  The  government 
report  on  the  cotton  crop,  issued  on  Monday,  indicates  the 
largest  output  in  the  history  of  tlie  country,  the  estimate  plac- 
ing the  total  crop  at  13,868,337  bales,  which,  if  realized,  will 
be  almost  1,000,000  bales  in  excess  of  last  year's  figures,  and 
200,000  bales  in  e-xcess  of  the  record  output  in  1904.  Busi- 
ness failures  for  the  week  ended  September  28,  as  reported  by 
Bradstreet's,  were  248,  as  compared  with  236  last  week,  211 
for  the  corresponding  week  in  iqio,  195  in  1909,  225  in  1908 
and  177  in  1907. 


The  Copper  Market. 

SALES  to  foreign  and  dome.^^tic  consumers  in  the  closing 
days  of  September  showed  a  slight  expansion,  in  conse- 
quence of  which  the  report  of  the  Copper  Producers' 
Association  for  the  month  will  be  a  trifle  more  favorable  than 
had  been  expected.  An  increase  of  at  least  5,000,000  lb.,  how- 
ever, in  the  stocks  of  marketable  copper  seems  certain.  For- 
eign buying  increased  after  improvement  in  the  outlook  for 
settling  the  Moroccan  controversy,  and  the  advance  has  been 
maintained  this  week.  Domestic  consumers  have  shown  signs 
of  low  stocks  by  calling  for  delivery  of  October  copper,  but 

o^      J     J    r-  Settling 

standard   Copper.                                                       Bid.           Asked.  Price. 

Spot    11.80  11.90  

S"°''=r     11.80              11.90  11.85 

November   11.80             11.90  n.gs 

December    U.gO             11.90  n.gs 

January      1180              11.90  11.85 

The  London  market,  October  3,  was  as  follows: 

Noon.  Closing. 

Q. ,     J                                                                             £     s     d  £     s     d 

Mandard    copper,     spot 54  17     g  55   13     9 

standard    copper,    futures 54   18     9  55   15     0 

Extreme  fluctuations  for  this  year. 

o,,„  J,    .                                                                           Highest.  Lowest. 

?'='"''"d     12.3SC  11.57J4C 

London,     spot £57   10     0  £53     7     6 

London,     futures 58     2     6  54     0     0 

Best    selected 61   10     0  57     5     0 

with  prospects  for  better  prices  they  continue  to  buy  only  from 
time  to  time  and  for  immediate  shipment.  Prices  were  shaded 
slightly  during  the  week,  and  some  sales  were  made  to  domestic 
interests  at  1214  cents,  delivered  thirty  davs,  while  some  of 
the  export  business  of  the  week  was  closed  at  12'/^  to  12.15 
cents  f.o.b.  New  York.  A  firmer  tone  appeared  later  in  the 
week  and  12 J4  to  i2f^  cents  delivered  thirty  days  were  pre- 
vaihng  prices.  London  prices  advanced  slightly  from  :;s.  to  los. 
Standard  copper  in  Xew  York  was  dull  throughout  the  week. 
Rumors  of  a  copper  merger  backed  by  both  American  and 
foreign  capital  have  been  in  evidence,  but  there  is  little  prob- 
ability of  a  consolidation  at  present.  The  necessity  for  a 
grouping  of  interests  with  a  view  to  regulating  prices  and  out- 
put is  apparent,  particularly  in  view  of  prospects  for  increased 
production  expected  from  some  of  the  refineries.  This  ex- 
pected increase   forms  one  of  the   strongest  influences  leading 


consumers  to  keep  out  of  the  market  in  the  hope  of  lower 
prices.  Although  export  business  has  shown  a  falling  off  in 
the  past  few  weeks,  the  total  exports  for  September  were 
25,745  tons,  making  a  total  of  249,496  for  the  first  nine 
months  of  the  year,  which  is  an  increase  of  37.545  tons  ovei 
the  corresponding  period  in  1910.  Exports  for  the  preseiii 
month,  including  Oct.  4,  are  547  tons.  The  daily  call  or 
the  Metal  Exchange  Oct.  3  quoted  copper  as  per  the  accom 
panying  table. 


Industrial  and  Commercial  Notes. 
Appalachian     Power    Company. — Ofticcrs    of    the    Appa 
lachian    Power   Company,    which   was   incorporated   under  th 
laws  of  Virgina  in  May  as  previously  mentioned  in  these  col 
umns,  are:  H.  M.  Byllesby,  president;  M.  A.  Viele,  Arthur  J 
Huey,   Otto   E.   Osthoff  and   Frederic  W.   Stearns,  vice-presi 
dents:   Elmer   Dover,   secretary;   R.   J.   Graf,   M.  A.   Morriso 
and  Robert  E.   Scott,  assistant  secretaries ;   R.  J.  Graf,  trea; 
urer ;    B.    W.    Lynch    and    Herbert    List,    assistant   treasurer 
The  directors  of  the  company  are:  H.  M.  Byllesby,  A.  S.  Hue 
J.  J.  O'Brien,  R.  E.  Scott,  M.  A.  Viele,  O.  E.  Osthoff,  H.  \^ 
Buck,  Elmer  Dover  and  F.  W.  Stearns.     The  authorized  caj 
italization   of   the   company   consists   of  $25,000,000   first  mor 
gage,  5  per  cent,  thirty-year  bonds,  of  which  $5,450,000  has  bee 
issued;    an    issue    of   $15,000,000   7    per    cent    preferred   stoc 
cumulative    from    Oct.     i,    1912    and    redeemable    after    thn 
years  at  the  option  of  the  company  at  112  and  accrued  di\ 
dend,    of    which    $2,180,000    has    been    issued;    and   $10,000,0 
common   stock   of   which   $6,000,000   has   been    issued.     In   a 
dition    to    the    utilties    originally    purchased,    the   company  h 
acquired  the  electrical  properties  in  Wytheville,  Va.,  so  that 
now  owns  utilities  in  Marion,  Wytheville  and  Pulaski,  Va.,  a 
in    Bluefields,    Cooper,    Simmons,    Bramwell,    Spicertown,   P 
cahontas,  Keystone  and  Welch,  in  the   Pocahontas  coal  fiel 
of  West  Virginia.     The  company  owns  five  water-power  si 
on   the   New   River  in   Carroll,   Grayson   and   Pulaski   count 
in  Virginia,  and  controls  two  reservoir  sites  and  an  additio- 
water-power   site,   all   of   the   lands,   water   rights   and  utilit 
being   free   of   all  indebtedness   other   than   the   first   mortg; 
bonds  of  the  company.     Work  is  now  advancing  rapidly  on 
development   of   two    of   these   water-powers.     One   of  thi 
known  as  Development  No.  2,  is  to  have  a  capacity  of  20,' 
hp  at  a  net  head  of  49  ft.,  and  the  second,  known  as  Devel 
ment  No.  4,  is  to  have  a  capacity  of  90CO  hp  at  a  net  head 
34  ft.     Contracts  have  been  placed  with  the  I.  P.  Morris  Cf - 
pany,  of  Philadelphia,  for  seven  3000-kw   (34-ft.  head)  wai 
wheels,    with    the    General    Electric    Company    for   the   coi 
sponding  generators  and  switchboards,  and  with  the  West;  ■ 
house   Electric   &   Manufacturing   Company    for  transform  ■ 
Energy   will   be   generated   at    11,000  volts   and   transmitted  : 
80,000  volts.     Owing   to   the   abundance   of  timber  in  the 
tion   and  to  the   rugged   nature  of  the  country,  wooden  p  ^ 
will  be  used  instead  of  steel  towers.     Contracts  for  the  (  - 
ductors    have    been    awarded    to   the    Aluminum    Company  •' 
-America.     Substations  are  being  located  at  Roanoke,  Pul;  1 
Wytheville,    Bluefields   and    Switchback.     .\   contract  has  1  " 
closed  with  the  Pocahontas  Consolidated  Collieries  for  al  >' 
their  electrical   requirements   for  a  term  of  twenty  years,  id 
with  the  Zenith   Coal   &   Coke   Company   for  a  term  of  t':"" 
years.     By   developing   the   three   remaining   powers   and     '" 
viding   suitable   steam   reserve,   an   additional   53,200  hp  a  4f 
per   cent   load    factor   can   be   obtained.     It   is   estimated    a' 
construction    work    will    be    completed    by    Oct.    .1,    1912.  ^ 
statement   of  earnings   June   i,   1913,   it   is   believed,  will  s  »' 
gross  earnings  of  $958,300,  operating  expenses  of  $289,000,  '<i 
net  earnings  of  $669,300;   charges  and  preferred   dividend  of 
.$425,100,    leaving    a    surplus    applicable    to    common    stoclof 
$244,200.  or  more  than  4  per  cent  on  the  total  issue  of  $6,  '•' 
000    par   value    of    common    stock.      The    management   of  he 
company    and    the    general   engineering   is    under    directioi  O' 
H.  M.  Byllesby,  of  Chicago,  with  whom  Messrs.  Viele,  B  k- 
.well  &  Buck,  of  New  York,  are  associated  in  charge  of-hf 
hydraulic   development,   power   houses  and   high-tension  d  f' 
bution. 
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Georgia  Railway  &  Power  Company. —  It   is  learned  that 

le  Georgia  Railway  &  Power  Company,  which  was  recently 

icorporated  with  a  capital  of  $27,000,000  as  mentioned  in  the 

[sue  of  Sept.  23,  has  contracted  to  purchase  the  property  of 

ae  Atlanta  Water  &  Electric  Power  Company,  and  will  lease 

le   property    of    the    Georgia    Railway    &    Electric    Company. 

■>  hile  announcement  has  not  been   made  of  the  terms  of  the 

lases,  J.   J.   Spalding,   of   Atlanta,   one   of   the   incorporators, 

ives  an   outline   of   their   scope   and   of   the   purposes   of    the 

>mpany  in  the   following  statement :     "The  Georgia  Railway 

Power  Company  has   in   mind   to   acquire   the   water-power 

roperties  of  the  Georgia  Power  Company,  the  .\tlanta  Water 

Electric  Power  Company,  and  to  acquire  by  lease  the  Georgia 

ailway  &  Electric  Company,  and  especially  to  construct  and 

•perafe  in  connection   with   the   development   of   these  water- 

iwers  a  system    of   interurban   electric   railways.     By   leasing 

le  Georgia   Railway   &   Electric   Company   the   new   company 

ill  acquire  the  supplemental  steam  plants  situated  in  Atlanta, 

hich  will  enable  it  to  double  the  capacity  of  the  water-power 

"velopment    by    supplementing    it    in    dry    weather,    and    also 

■  \'  the  new  company  to  protect  all  of  the  towns  and  cities 

1  it  reaches  with  lines,  in  case  of  accident  or  emergency. 

•  I    the    money    furnished    is    coming    from    Canadian    and 

iiglish  sources.     The  new   company   will   be   organized   under 

U-oriiia  laws  and  all  of  its  properties  will  be  subject  to  taxa- 

"  in  Georgia.     The  lease  of  the  Georgia  Railway  &  Electric 

,iny   will    guarantee    its   present    dividend,    payable   quar- 

and  also  all  of  its  indebtedness,  liabilities  and  obligations." 

irge  Westinghouse    Orders. — .Among    recent    contracts 

.1  by  the  Westinghouse  Electric  &  Manufacturing  Com- 

;s   one    from    the    commission    government   of    Tacoma, 

.  for  the  entire  switchboard  and  auxiliary  apparatus  for 

wer  house,  substation  and  transmission  line  of  the  27,000- 

■Iroelectric  plant  the  city  is  erecting.     About  six  tons  of 

-  alone   will  be  used   in   the  construction   of   the   switch- 

The  amount   involved   in  the  contract,  which   also   in- 

-  a  large  amount  of  details  and  supplies,  is  in  the  neigh- 
ed of  $85,000.     Among  other   orders   are  the   following: 

the  Susquehanna  Railway,  Light  &  Power  Company  for 

quadruple-equipment,    direct-current    motors    with    con- 
I'rom  the  Kokomo  Public  Utility  Company,  of   Kokomo, 

lor    one    quadruple-equipment,    direct-current,    interpole 
'  with  control;  from  the  Ft.  Madison    (la.)    Street  Rail- 

'impany  for  two  double-equipment,  direct-current  motors 
control;   from   the   Xew   York,   Xew   Haven  &   Hartford 

ad  Company,  of  New  Haven,  Conn.,  for  four  single-phase 
jv  motors :    from   the   Cincinnati   Traction   Company,   for 

live  double-equipment  Xo.  31S  motors  with  control. 
Tenders  for  Toronto  Tube  Railway. — The  Board  of  Con- 

t  the  city  of  Toronto  has  prepared  specifications  for  the 
^ed    double-track    subway    railway    line,    known    as    the 

-  feraulay  Street  Tube,"  and  are  asking  for  tenders  to  be 
in  by  Xov.  i,  in  order  to  ascertain  the  probable  cost  of 
ndertaking,  so  that  the  tube  question   may  be   submitted 

■  vote  of  the  ratepayers  at  the  municipal  election  on  Jan. 
t.    The  proposed  line  is  3  miles  long.     James  Forgie  and 

-  ipond  Davies,  of  the  firm  of  Jacobs  &  Davies,  of  New 
>rk,  who  made  a  special  report  on  tube  railways  to  the 
>ronto  special  committee  last  year,  have  stated  that  their 
yn  does  not  propose  to  put  in  a  tender  for  the  Toronto  tube 
fje    Charles  H.  Rust  is  city  engineer. 

British  Electrical  Manufacturers'  Association. — The  Na- 
Jnal  Electrical  Manufacturers'  Association,  of  Great  Britain. 
U  been  reorganized  and  is  now  named  the  British  Electrical 
J^ufacturers  and  Allied  Trades'  .Association.  A  well-paid 
i;retariat  has  been  established,  which  will  carry  out  a  pro- 
M"i  lor  the  promotion  of  due  consideration  and  discussion  of 
■  "ticstions  affecting  the  electrical  manufacturing  industry, 
•ody  will,  in  general,  watch  over  and  protect  the  interests 

■  engaged  in  the  industry,  look  out  for  legislative  matters 
;  1.  i>y  means  of  representatives  throughout  the  world,  supply 
"jOrmation  relating  to  possible  orders,   etc.    W.   H.   Dunlop, 

■  s:es  manager  of  the  British  Westinghouse  Com|>any.  has  been 
a>ointed  to  the  post  of  secretary. 

Pommonwealth  Edison  May  Change  Fiscal  Year.— With 
[     ^cw  to  conforming   with   the   requirements   of   the   govern- 

■  "lit  calling  for  a  complete  report  of  the  financial  conditions 
'     »i  earnmgs  of  corporations  in  connection   with  the  tax  law, 

tl.  management   of   the   Commonwealth    Edison    Company   is 
»     cfsidering  a  change  in  the  date  of  the  fiscal  year,  to  end  Dec. 


31,  instead  of  Sept.  30,  as  at  present.  This  matter  will 
probably  be  considered  at  a  directors'  meeting  Oct.  17.  In 
case  this  change  is  made,  the  directors  will  probably  make 
a  change  in  the  date  of  the  annual  meeting  of  stockholders 
to  some  time  in  February,  instead  of  the  last  Monday  in 
-Xovcnilier.  as   is  now  the  case. 

Auglaize  Power  Company. — Rapid  progress  is  being  made 
on  the  (xx)0-kw  hydroelectric  plant  of  the  .Auglaize  Power 
Company  on  the  Auglaize  River,  near  Defiance,  Ohio,  and 
R.  R.  Livingston,  of  2  Rector  Street,  Xew  York  City,  who  de- 
signed the  plant,  says  that  it  will  be  in  operation  by  February, 
1912.  The  company  was  incorporated  July  I,  1911,  and  plans 
to  supply  energy  in  Lima,  Defiance  and  Toledo,  Ohio.  An 
initial  equipment  of  five  looo-kw,  2300-volt  water-wheels  and 
generators,  with  governors,  has  been  ordered  from  the  AUis- 
Chalmers  Company.  Switchboards  and  transformers  for  the 
60,000-volt  transmission  line  have  been  ordered  from  the 
General  Electric  Company. 

New  Platinum  Prices. — A  new  record  for  platinum  prices 
was  made  Oct.  3  when  they  were  quoted  in  Maiden  Lane,  New 
York,  at  $47..io  an  ounce  for  hard  platinum  and  $45  an  ounce 
for  soft  platinum.  These  figures  represent  an  advance  of 
$5  an  ounce  since  the  first  of  the  year,  and  still  higher  prices 
are  expected.  The  price  in  1905  was  $18.50  an  ounce,  which 
increased  rapidly  in  1906,  reaching  $38  an  ounce  for  soft 
platinum  and  $40  for  hard  platinum  in  December.  A  decline 
to  approximately  half  these  prices  took  place  in  February, 
1907,  continuing  until  .August,  1908,  when  an  upward  move- 
ment was  made. 

General  Electric  Orders. — The  Charleston  (S.  C.)  Mining 
&  Manufacturing  Company  has  placed  an  order  with  the  Gen- 
eral Electric  Company  for  a  1250-kva,  2300-volt,  three-phase 
horizontal  turbine  to  operate  at  3600  r.p.m.,  for  use  in  their 
plant  at  Fort  Meade,  Fla.  The  company  has  had  a  soo-kw 
General  Electric  steam  turbine  in  operation  for  nearly  six 
years.  The  Anaconda  Copper  Company,  of  Butte,  Mont.,  has 
placed  an  order  with  the  General  Electric  Company  for  thir- 
teen locomotives,  which  will  be  used  for  increasing  its  ore- 
handling  facilities. 

Meetings  of  Maryland  Public  Utility  Companies. — At  the 
annual  meeting  of  the  Consolidated  Gas,  Electric  Lght  & 
Power  Company,  in  Baltimore,  Oct.  2,  Van  Lear  Black,  first 
vice-president  of  the  Fidelity  Trust  Company,  was  elected 
a  director,  replacing  S.  Reading  Betron,  resigned.  Other 
business  was  of  routine  nature.  Retiring  directors  of  the 
Maryland  Electric  Railway  Company  were  re-elected  at  the  an- 
nual meeting  of  the  stockholders  on  Oct.  2.  Old  officers  of 
the  compan\'  were  also  re-elected. 

Hoskins  Manufacturing  Company  Takes  Over  Interna- 
tional Electric  Meter  Company. — Under  date  of  Oct.  2  the 
Hoskins  Manufacturing  Company,  of  453  Lawton  Avenue,  De- 
troit, Mich.,  announces  that  it  has  taken  over  the  business 
and  property  of  the  International  Electric  Meter  Company  of 
Chicago.  The  Hoskins  company  assumes  all  liabilities  of  the 
International  company.  The  business  of  the  latter  will  be 
removed   to   Detroit   and   conducted   by  the   Hoskins   company. 

Virginia  Railway  &  Power  Company. — .According  to  the 
New  York  office  of  the  Virginia  Railway  &  Power  Company, 
an  expenditure  of  $600,000  will  be  made  shortly  for  additions 
to  the  Richmond  power  station  of  the  company  and  for  vari- 
ous improvements  to  the  traction  properties.  The  company 
has  declared  an  initial  semi-annual  dividend  of  i  per  cent  on 
its  common  stock,  payable  Oct.  20  to  stockholders  of  record  as 
of  Oct.  7- 

Growth  of  Traction  Systems  in  Spokane. — Although 
street-railway  building  in  Spokane,  Wash.,  began  as  recently  as 
1902,  the  total  investment  now  represented  in  the  city  by  the 
systems  of  the  Washington  Water  Power  Company  and  the 
Spokane  Traction  Company  is  close  to  $42,000,000,  and  the  city 
is  said  to  have  the  third  greatest  system  of  electric  railways  in 
the  United  States. 

Tri-City  Railway  &  Light  Equipment.— J.  G.  White  & 
Company  have  purchased  four  300-kw,  1200-volt  motor-gener- 
ator sets,  one  2000-kw,  five  looo-kw  and  four  200-kw  trans- 
formers, for  distribution  at  the  Davenport,  Rock  Island  and 
.\foline  stations  of  the  Tri-City  Railway  &  Light  Company. 

Aluminum  Notes  and  Prices. — The  aluminum  market  is 
steady,  and  ingots  for  rcmelting  are  held  at  20@22  cents  spot 
-Xo.  I,  the  base  for  large  ingots.  Rods  and  wire  are  quoted 
at  31  cents  and  sheets  at  33  cents,  the  prices  being  those  of 
Oct.  3. 
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The  Week  in  Wall  Street. 

ABSENCE  of  disturbing  influences  has  caused  a  mild  re- 
covery in  the  stock  market,  and  while  trading  is  light  in 
volume  a  better  tone  is  noticeable.  Last  week  closed  with 
Steel  shares  on  an  upward  trend,  and  under  this  lead  many 
stocks  made  small  gains  on  Friday  and  Saturday.  Further 
gains  were  made  on  Monday,  but  there  was  a  marked  decrease 
in  the  volume  of  transactions.  United  States  Steel  advanced 
to  629^  early  in  the  day,  but  declined  in  the  later  trading  and 
closed  at  opening  prices.  The  most  conspicuous  gain  of  the 
day  was  a  3^4-point  rise  in  United  States  Rubber  common, 
other  issues  on  the  Hst  showing  only  fractional  advances.  The 
final  condition  report  of  the  Department  of  Agriculture  indi- 
cating a  record  cotton  yield  was  the  chief  topic  in  financial  and 
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industrial  quarters  during  the  day.  Tuesday's  market  was 
very  dull,  and  business  was  light,  accompanied  by  wavering 
prices,  the  apparent  cause  of  which  was  the  halting  attitude 
shown  on  foreign  exchianges  resulting  from  European  con- 
troversies.' Decline  in  money  rates  on  foreign  exchange  was 
the  most  important  feature  of  the  day.  Lower  rates  were 
quoted  in  BerUn.  Vienna  and  London,  indicating  relief  in  the 
money  strain.  A  further  sign  of  improvement  in  financial 
affairs  is  found  in  the  fact  that  bond  transactions  in  September 
were  the  heaviest  since  January,  total  sales  amounting  to  $62.- 
625,000,  which  is  an  increase  of  $15,147,500  over  the  previous 
month,  and  slightly  in  excess  of  September,  1910.  Activity  in 
.American  Tobacco  issues  was  a  leading  cause  of  the  increase 
in  bond  transactions  during  the  month.  The  Street  is  showing 
very  little  interest  in  the  Turkish  situation.  Rates  in  the 
money  market  October  3  were:  Call,  2@2J4  per  cent;  ninety 
days,  3^@4  per  cent.  The  quotations  in  the  tables  are  those 
at  the  close  October  3. 


Financial  Notes. 
Stone  &  Webster  Companies. — Securities  of  several  com- 
panies under  Stone  &  Webster  management  are  being  offered 
at  attractive  prices.  Among  these  offerings  is  the  6  per  cent 
preferred  stock  of  the  El  Paso  Electric  Company,  which  owns 
the  securities  of  local  companies  doing  the  entire  electric  rail- 
way and  practically  all  the  electric  lighting  and  power  business 
in  El  Paso,  Tex.,  the  electric  lighting  and  power  business  in 
Juarez,  Mexico,  and  operates  an  electric  railway  between  El 
Paso    and    Juarez.      Gross    earnings   of    the    company    for   the 


twelve  months  ended  July  31,  191 1,  were  $667,937,  and  net 
earnings  after  deduction  of  all  cliarges  were  $182,154,  repre- 
senting over  three  times  the  amount  required  to  pay  6  per  cent 
dividends  on  the  $1,000,000  preferred  stock.  Dividends  at  the 
rate  of  5  per  cent  are  now  being  paid  on  $1,000,000  common 
stock.  Another  offering  is  the  6  per  cent  cumulative  preferred 
stock  of  the  Pensacola  Electric  Company,  which  does  the  entire 
electric-railway  business  in  Pensacola  and  owns  the  securities 
of  the  Escambia  County  Electric  Light  &  Power  Company, 
which  furnishes  all  the  electric  lighting  and  power  service  in 
the  city.  The  property  has  been  under  Stone  &  Webster 
management  since  1906.  Its  gross  earnings  in  the  twelve 
months  ended  July  31,  1911.  were  $285,249.  and  the  net  earnings 
after  deduction  of  all  charges  were  $51,612.  or  over  two  and 
one-half  times  the  $i8,ooa  dividends  on  $300,000  preferred  stock. 
The  Railway  &  Light  Securities  Company's  collateral  trust  5 
per  cent  bonds,  third  series,  due  1939,  are  also  available.  The 
company  was  organized  in  1904  for  the  purpose  of  holding  for 
income  or  for  sale  the  securities  of  transportation,  illuminating, 
power  or  other  public  service  corporations.  It  now  holds 
securities  in  thirty  independent  companies,  seventeen  of  which 
are  under  Stone  &  Webster  management.  The  income  of  the 
company  after  deduction  of  all  expenses  shows  oxer  two  and 
one-half  the  5  per  cent  interest  requirements  on  the  three 
series  of  collateral  trust  bonds  aggregating  $1,394,000.  First 
consolidated  mortgage  5  per  cent  gold  bonds  of  the  Jack- 
sonville Traction  Company  are  included  in  the  list.  This 
company  has  acquired  all  the  property  and  assumed  the  obliga- 
tions of  the  Jacksonville  Electric  Company,  and  now  does  the 
entire  electric  railway  business  in  Jacksonville,  Fla.  Its  earn- 
ings in  the  twelve  months  ended  July  31,  1911,  were  over  twice 
the  amount  required  to  pay  5  per  cent  interest  on  all  bonds  out- 
standing. 

Electric  Properties  in  Oregon. — Annual  reports  filed  will 
the  Oregon  State  Railroad  Commission  give  the  records  of  the 
following  companies :  Portland  Railway,  Light  &  Power  Com 
pany:  Electric  railway — total  operating  revenue,  $3,871,032 
total  operating  expenses,  $2,015,788;  net  operating  revenue 
$1,855,244;  net  income,  deducting  all  expenses,  $1,656,257 
passenger  revenue,  $3,466,708;  freight  revenue,  $273,095.  Chie 
items  of  miscellaneous  revenue:  Light  and  power,  $1,415,261 
Vancouver  ferry,  $33,624;  locks  and  canals,  $17,454;  tot; 
funded  debt,  $4,346,600;  taxes  accrued,  and  yet  due,  $119,95-1 
total  cost  of  property  to  June  30,  191 1,  $29,860,462;  total  mih 
age  of  track  in  operation,  262.7 ;  dividends  of  2^2  per  cei 
were  declared  on  $5,000,000  preferred  stock  and  dividends  t 
2  per  cent  on  $35,000,000  common  stock.  Oregon  Electr 
Railway  Company:  Total  operating  revenue.  $616,079.79;  to' 
operating  e.xpenses,  $323,512.28;  net  income,  deducting  all  e: 
penses,  $167,404.10;  passenger  revenue,  $485,142.44;  freig 
revenue,  $100,693.37;  total  mileage  of  track  in  operation.  71. s 
Astoria  &  Columbia  River  Railway:  Total  operating  revenv 
$603,847.77 ;  total  operating  expenses,  $,339,994  84 ;  net  incon 
deducting  all  expenses,  $146,335.15;  passenger  revenue,  $37 
459.63;  freight  revenue,  $122,420.70;  total  mileage  of  track 
operation,  79.60. 

American  Traction  &  Power  Company. — The  board 
directors  of  the  American  Traction  &  Power  Company,  whi 
was  recently  incorporated  in  Delaware  with  a  capitalizati 
of  $500,000,  as  mentioned  in  the  issue  of  Sept.  23,  h 
completed  the  organization  of  the  company  by  election 
officers.  The  company  has  begun  the  consideration  of  pis 
for  extensive  traction  developments  in  the  South,  in  accoi 
ance  with  the  purposes  specified  in  its  incorporation  pape 
which  include  the  organization,  financing,  operation  and  c( 
struction  of  steam  and  electric  railroads  and  power  compan 
in  Southern  States.  The  American  Traction  &  Power  Co 
pany  is  a  holding  corporation  for  the  Yazoo  Valley  (Mis 
Electric  Railroad,  Light  &  Power  Company  and  the  Kentiu 
Southwestern  Railway,  Light  &  Power  Company. 

September  Incorporations. — During  September  pap  ■ 
filed  in  the  Eastern  States  for  companies  with  an  authori  i 
capital  of  $1,000,000  or  over,  including  increases  in  capi  • 
aggregated  $77,004,000,  which  is  a  decrease  of  $10,346.^ 
from  August  figures,  and  an  increase  of  $18,904,000  0  r 
totals  on  September,  1910.  Papers  filed  by  other  ci  ■ 
panics  with  a  capital  of  $100,000  and  over,  including  st:  s 
other  than  those  in  the  East,  made  a  total  of  all  incorpn- 
tions  for  the  month  of  $156,912,000,  which  compares  with  $1  - 
509.000  in  August  and  with  $114,593,000  in   September,  I9' 
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Salt  Lake  &  Ogden  Railway  Bonds. —  Hanking  houses 
are  (ilacing  $75,000  lirsl  mortgaye,  5  per  cent  gold  bonds  of  the 
Salt  Lake  &  Ogden  Railway  Company,  which  are  dated  Febru- 
ary, 1909,  and  due  Feb.  i,  1934,  but  are  callable  at  105  and  inter- 
est after  Feb.  I.  1914.  The  company  operates  a  high-speed  in- 
terurban  electric  railway,  35J/  miles  in  length,  on  private  right 
of  way  between  Salt  Lake  City  and  Ogden,  serving  a  popula- 
tion of  Tjo.ooo.  Its  capital  stock,  authorized  and  issued,  is 
$i,500.coo  in  addition  to  which  $2,000,000  first-mortgage  bonds 
ire  authorized,  of  which  $1,075,030  has  been  issued,  and  $925,- 
XX)  is  reserved.  The  larger  part  of  the  proceeds  of  the  $1,000,000 
Donds  first  issued  was  devoted  to  improvements  and  the  com- 
oletion  and  electrification  of  the  line.  The  proceeds  of  these 
$75,000  bonds  will  be  used  to  pay  part  of  the  cost  of  track 
.extensions.  In  addition  to  the  bonds  the  stockholders'  invest- 
ment is  over  $900,000,  not  allowing  for  the  franchises,  all  of 
A'hich  are  satisfactory  and  do  not  expire  until  1955.  The 
1925,000  of  bonds  still  in  escrow  can  be  issued  only  for  75 
')er  cent  of  the  cost  of  extensions  and  additions,  provided 
.iet  earnings  are  twice  the  interest  charge.  Gross  earnings 
of  the  company  for  the  year  ended  July  31,  igil,  were  $320,963, 
wd  net  earnings,  after  deduction  of  taxes,  were  $126,745. 
'  Earnings  of  Mexican  Telegraph  Companies. — Effects  of 
^he  political  disorders  in  Mexico  in  the  past  few  months  are 
•eflected  in  the  decreased  earnings  of  the  Mexican  and  Central 
4  South  \nierican  Telegraph  companies.  Estimated  earnings 
pf  the  Central  &  South  .■\merican  Telegraph  Company  for  the 
."juarter  ending  Sept.  30  indicate  a  decrease  of  $33,000  in 
tross  earnings,  as  compared  with  receipts  during  the  corre- 
;ponding  quarter  in  1910,  with  a  loss  of  $20,500  in  net  and  of 
>22,650  in  surplus  available  for  dividends.  Corresponding 
'osses  are  expected  in  the  returns  of  the  Mexican  Telegraph 
lompany,  and  it  is  believed  that  gross  earnings  in  the  Sep- 
iember  quarter  this  year  will  be  about  $12,500,  which  would 
■epresent  total  gross  receipts  of  $175,000,  as  compared  with 
■ii87,900  last  year.  Net  earnings  are  expected  to  show  an 
^ual  decline,  and  a  falling  off  of  about  $10,500  is  thought 
probable  in  the  surplus  available  for  dividends.  These  de- 
dines  are  regarded  as  of  temporary  nature  only,  for  the  re- 
sources of  the  country  are  abundant  and  resumption  of  normal 
tonditions  is  advancing  rapidly. 

Dayton  Power  &  Light  Company. — Final  organization  of 
(he   new    consolidated    company    in    Dayton,    Ohio,    known    as 

Jie  Dayton  Power  &  Light  Company,  whose  prospective  forma- 
on  was  described  in  these  columns  June  22.  was  effected  at 
•,  meeting  Oct.   2,   at   which   the    following   directors   and   of- 
kers  were  elected  and  qualified  for  the  coming  year:   Directors 
J-Messrs.   F.   M.   Tait,   E.   P.   Mathews,   H.   E.   Talbott,  F.   T. 
Tiiffman.  J   P  Breen.  Maurice  Costello,  A.  J.  Conover,  A.  iM. 
■ng,  M.  J.  Warner,  William  Stroop,  L.  K.  Funkhauser,  H. 
\iefaber  and  Charles  Wurchet.     Officers — F.  M.  Tait,  presi- 
viii  and   general    manager;    E.    P.    Matthews,   vice-president: 
v  L.  Campbell,  treasurer;  L.  K.  Funkhauser,  secretary;  M.  J. 
Vamer,   assistant    secretary   and    assistant    treasurer ;    O.    H. 
lutchings,    superintendent:    B.    H.    Gardner,    sales    manager. 
he  Dayton  Power  &  Light  Company  has  declared  a  quarterly 
ividend  of  i^  per  cent  on  the  preferred  stock  of  the  com- 
i^ny,  payable  Oct.  15  to  stockholders  of  record  as  of  Sept.  30. 
(he  large  increase  in  capacity  which  the  company  is  installing 
'"  shortly  be  placed  in  operation. 
epublic  Railway  &  Light  Company. — Gain  in  gross  earn- 
'jf  the  Republic  Railway  &  Light  Company  in  the  seven 
•hs  ended  July  31  was  $56,300  over  the  returns  in  the  cor- 
nding  period   last  year,  and   an  increase   of   $33,100  was 
■'•n  in   net   earnings  in   this   time.     August  and   September 
rns  are  said  to  be  much  larger  than   in  the  corresponding 
ths  last  year.     Present  earnings  indicate  that  the  company 
show  over  23<j   per  cent   on   its   common   stock   this  year. 
't  4  per  cent  in  1912,  and  close  to  5>i  per  cent  in  1913.    The 
■  ?  of  the  company  call   for  large  expenditures  in  the  next 
years  for  improvements  and  betterments  to  the  properties. 
■It  $300,000  is   to   be   spent   for   this   purpose   this   year   as 
'ously  mentioned   in  these  columns,   and  an   equal   amount 
be  spent  next  year.     This  will  be  increased  to  $500,000  in 
'.  to  $700,000  in  the  year  following,  and  to  almost  $i,ooo,coo 
'O15.     Prospective  business  and   proper  maintenance  in  the 
>;t  five  years,  it  is  believed,  will  justify  these  expenditures. 
Winnipeg  Electric  Railway  Shows  Improvement. — Total 
"  revenues  of  the  Winnipeg  Electric  Railway  Company  for 
seven  months  ended  July  31  were  $1,096,226,  as  compared 


with  $897,135  in  tlie  same  period  last  year,  which  is  an  im- 
provement of  about  22  per  cent.  Net  earnings  in  July  were 
$170,600,  as  compared  with  $132,260  in  July,  1910,  and  were 
larger  than  those  of  any  month  this  year  since  January, 
when  the  total  was  $157,795.  These  figures  point  out  the 
likelihood  of  net  returns  for  the  year  approaching  $2,000,000, 
which  fully  justifies  the  recent  increase  of  2  per  cent  in  the 
dividend  rate,  which  now  stands  at  12  per  cent  per  annum. 

Boston  Elevated  $5,000,000  Bond  Issue  Authorized. — 
Stockholders  of  the  Boston  Elevated  Company,  at  a  special 
meeting  Sept.  29,  authorized  the  directors  of  the  com- 
pany to  issue  negotiable  bonds  to  the  amount  of  $5,000,000. 
The  proceeds  will  be  used  to  provide  means  for  construction 
and  equipment  and  to  pay  the  floating  debt  of  the  company. 
Of  the  104.255  represented  at  the  meeting,  only  thirteen  shares 
were  voted  against  the  issue. 

Philadelphia  Rapid  Transit  Company. — The  August  re- 
port of  the  Philadelphia  Rapid  Transit  Company  shows  total 
gross  receipts  of  $1,794,98!).  Xct  earnings  amounted  to  $668,- 
772,  and  fixed  charges  to  $736,683,  leaving  a  deficit  of  $67,910. 
The  deficit  for  the  two  months  ended  August  31,  191 1,  was 
$93,151-  Old  officers  of  the  company  were  re-elected  at  the 
recent  directors'  meeting. 

Tri-State  Telegraph  &  Telephone  Company  Sold. — The 
Southwestern  Telegraph  &  Telephone  Company  has  purchased 
the  Tri-State  Telegraph  &  Telephone  Company  and  will 
shortly  assume  charge  of  the  exchanges  at  Osceola,  Wilson^ 
Blytheville  and  at  several  other  places  in  .\rkansas  now  oper- 
ated by  the  company. 


DIVIDENDS. 

Associated  Gas  &  Electric  Company,  quarterly,  preferred,  i)4 
per  cent,  payable  Oct.  16. 

Bell  Telephone  Company,  of  Pennsylvania,  quarterly,  Ij4 
per  cent,  payable  Oct.  16. 

Boston  Suburban  Electric  Company,  quarterly,  preferred, 
$1  per  share,  payable  Oct.  16. 

Fort  Smith  Light  &  Traction  Company,  quarterly,  preferred, 
154  per  cent,  payable  Oct.  16. 

iMexican  Power  Company,  semi-annual,  preferred,  314  per 
cent,  payable  Nov.  i  ;  quarterly,  common,  i  per  cent,  payable 
Oct.  16. 

Nebraska  Telephone  Company,  $1.50  per  share,  payable 
Oct.  10. 

Northern  States  Power  Company,  quarterly,  preferred,  Ij4 
per  cent,  payable  Oct.   t6. 

Ottumwa  Railway  vs.  Light  Co.,  quarterly,  preferred,  ij^ 
per  cent,  payable  Oct.  16. 

San  Diego  Consolidated  Gas  &  Electric  Company,  quarterly, 
preferred,   iH  per  cent,  payable  Oct.   16. 

Virginia  Railway  &  Power  Company,  semi-annual,  common. 
1  per  cent,  payable  Oct.  20. 

Western  States  Gas  &  Electric  Company,  quarterly,  pre- 
ferred, 13/4  per  cent,  payable  Oct.   16. 


REPORTS  OF  EARNINGS. 


Period. 

Gross.     Operating,        Net.              Fixed 
Earnings.    E.xpenses.     Earnings.     Charges. 

Net 
Surplus. 

.\ugust, 
August, 

1911 
1910 

$50,061         $14,544        $34,517           $7,546 
46,146           16,187          29,959             4,854 

CANTO'N  ELECTRIC  COMPANY. 

$26,971 
25,105 

.•\ugust, 
.\ugust. 

1911 
1910 

$22,068        $12,100          $9,968          $3,139 
19,482           10,019             9.463             3,276 

$6,829 
6,187 

CUMBERLAND  TELEPHONE  &  TELEGRAPH  COMPANY. 

August, 
August, 

1911 
1910 

$603,239      $360,401       $242,838        $50,637 
571,856        322,490        249,365           49,603 

$192,201 
199,762 

MUNCIE   ELECTRIC  LIGHT  COMPANY. 

August, 
.\ugust, 

1911 
1910 

$21,559        $11,851          $9,708          $6,429 
18,686           11,019             7,667            4,534 

PHILADELPHIA  COMPANY. 

$3,279 
3,143 

-\ugust, 
August, 

1911 
1910 

$1,493,155  $1,038,372      $793,612      $594,004 
1.559,234        979,773         880,261         580,501 

ROCKFORD  ELECTRIC  COMPANY. 

$199,607 
299,760 

August, 
."lugust, 

1911 
1910 

$26,649        $14,797        $11,852          $6,764 
25,762          18,201            7,561            6,065 

SCRANTON   ELECTRIC  COMP.ANY. 

$4,818 
1,496 

August. 
August, 

1911 
1910 

$54,499        $23,400        $31,099        $12,574 
50.353          22.056          28,297          10,866 

$18,525 
17,431 
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Construction  NeWs. 


PIEDMONT,  ALA.— It  is  reported  that  an  election  will  be  held  Oct. 
IS  to  vote  on  the  proposition  to  issue  $25,000  in  bonds,  the  proceeds  to 
be  used  for  the  installation  of  an  electric-light  plant  and  extensions  to 
the  water-works  system. 

TUSCALOOSA,  ALA.— Application  has  been  made  to  the  City  Com- 
missioners by  F.  G.  Blair  and  H.  B.  Foster  for  a  franchise  to  build 
and  operate  an  electric  power  plant  and  street  railway  system  and  also 
for  a  natural  and  artificial  gas  plant  in  Tuscaloosa. 

PRESCOTT,  ARIZ.— The  Arizona  Power  Company  is  planning  to 
build  a  transmision  line  from  Poland  Junction  to  Crown  King,  via 
-Mayer  and  Blue  Bell.     R.   S.  Mason  is  chief  engineer. 

CLARKSV^LLE,  ARK.— It  is  reported  that  surveys  are  being  made 
ty  Winters  &  Dove,  of  Fort  Smith,  Ark.,  in  connection  with  the  in- 
stallation  of   a   municipal   electric-light   plant. 

LITTLE  ROCK,  ARK.— The  Southwestern  Telegraph  &  Telephone 
Company  has  purchased  the  plant  and  holdings  of  the  Tri-State  Telegraph 
&  Telephone  Company  and  will  take  over  the  exchanges  at  Osctla, 
BIytheville,    Manila,    Wilson   and    Luxora. 

MURFREESBORO,  ARK. — Application  has  been  made  to  the  Council 
by  E.  C.  Ellsworth,  of  Murfreesboro.  Ark.,  for  a  franchise  to  install 
electric-light   plant,   water-works   and   ice    plant    in    this   town. 

AN.\HEIM,  CAL.— The  Board  of  Trustees  has  awarded  the  contract 
for  the  erection  of  an  addition  to  the  municipal  power  plant  to  W.  W. 
Scott. 

AUBURN,  CAL. — The  Placer  Electric  Company  is  reported  to  have 
purchased  a  half  interest  in  the  Rawhide  mine  at  Towie  and  the  Home 
Picket  mine  at  Last  Chance,  and  is  planning  to  erect  a  large  hydro- 
electric power  plant   on   the  American   River,   near  Auburn. 

CORONA,  CAL. — The  Sierra  Light  &  Power  Company  is  reported  to 
be  contemplating  the  reconstruction  and  improrements  to  its  power  plant 
and  distributing  system  in  Corona. 

COTTONWOOD,  CAL.— Plans  are  being  considered  by  the  Sacramento 
Valley  Power  Company  for  the  erection  of  a  transmission  line  from 
Cottonwood  to  Dry  Creek,  to  supply  power  for  gold  dredging  work. 

CROCKETT,  CAL.— Work  will  soon  begin  on  the  erection  of  a  new 
cable  from  the  south  tower  in  Crockett  to  the  north  tower  of  the  Pacific 
Gas  &  Electric  Company  on  the  Solano  shore  to  replace  the  old  cable 
which  was  burned  out  three  years  ago. 

EUREKA,  CAL.— The  Board  of  Supen-'isors  has  granted  the  Western 
States  Gas  &  Electric  Company  a  franchise  to  erect  and  maintain  trans- 
mission lines  in  District  No.   3. 

FRESNO,  CAL. — A  complete  telephone  system  is  to  be  established 
along  the  route  of  the  Guaranty  Pipe  Line  Company  from  the  Midway 
oil  fields  to  Ventura,  bids  for  construction  of  which  are  now  being  re- 
ceived. 

FRESNO,  CAL.— Bids  will  be  received  by  the  Board  of  County 
Supervisors  until  Nov.  7  for  sale  of  a  franchise  to  erect  transmission  and 
distributing  lines  from  the  San  Joaquin  River  to  different  sections  of  the 
county  for  a  period  of  fifty  years,  for  which  application  was  made  by  the 
Pacific  Light  &  Power  Corporation,  of  Los  Angeles,  Cal. 

FULLERTON.  CAL.— The  Board  of  City  Trustees  has  entered 
into  a  three-year  contract  with  the  Southern  California  Edison  Company 
for  street  lighting.  The  contract  calls  for  500-watt,  250-watt  and  50-watt 
tungsten   lamps   with   center-type   suspension. 

GREENVILLE,  CAL.— The  Seneca  Mining  &  Milling  Company  is  re- 
ported to  be  contemplating  the  erection  of  a  hydroelectric  power  plant 
on  its  power  site  on  the  Feather  River. 

GREENVILLE,  CAL. — Preparations  are  being  made  by  the  Indian 
Valley  Electric  Light  &  Power  Company  to  extend  its  transmission  line 
from  Greenville  to  Crescent  Mills  and  Taylorsville.  The  company  has 
purchased  water  rights  along  the  nort'i  fork  of  the  Feather  River  amount- 
ing to  about  50,000  in.  of  water  and  is  planning  to  erect  a  plant  at 
that  point  in  the  spring  and  also  another  transmission  line  from  there 
to  Indian  Valley  to  supply  electricity  for  lamps  and  motors  in  that 
vicinity. 

GRIDLEY,  CAL.— The  Gridley  Produce  &  Canning  Company  is  con- 
templating  the  installation  of  an  electric-light  and  power  plant  to  supply 
electricity  to  operate  its  works. 

GRIMES,  CAL.— The  Northern  California  Power  Company  is  contem- 
plating   extending   its    transmission    lines    to    Grimes. 

KNIGHTS  LANDING,  CAL.— The  Pacific  Gas  &  Electric  Company  is 
planning  to  erect  a  transmission  line  from  Knights  Landing  to  Howell 
Point   for   supplying  power  through   special  contract. 

LEWISTON,  CAL.— The  Trinity  Dredging  Company  has  been  granted 
a  franchise  to  erect  transmission  lines  in  this  district  for  a  considera- 
tion of  $144. 


LOS  ANGELES,  CAL. — The  Board  of  County  Supervisors  has 
awarded  the'  contract  for  the  installation  of  engine-driven  generator 
units  in  the  Hall  of  Records  to  the  C.  C.  Moore  Company,  for  $21,611. 
LOS  ANGELES.  CAL.— The  Southern  California  Edison  Company  is 
reported  to  have  engaged  Charles  McBride,  civil  engineer,  to  investigate 
possible  power  sites  in  the  Sierra  Nevada  Mountains,  San  Joaquin 
Valley  district. 

LOS  ANGELES,  CAL. — The  Board  of  County  Supervisors  is  adver- 
tising for  sale  an  electric  railway  franchise  from  San  Fernando  to  the 
Junction  of  Fifth  and  Paicoma  Avenues,  in  the  Paicoma  section,  for 
a  period  of  forty  years,  bids  for  which  will  be  received  until  Oct.  30. 

LOS  ANGELES,  CAL. — The  Board  of  Public  Service  Commissioners 
has  adopted  a  resolution  favoring  the  submission  to  the  voters  of  the 
proposition  to  issue  $5,500,000  in  bonds  to  provide  for  a  complete  dis- 
tributing system  for  all  municipal  and  commercial  light  and  power  busi- 
ness  within   the  city  limits. 

LOS  ANGELES,  CAL.— Parkinson  &  Bergstrom.  architects.  Security 
Building,  Los  Angeles,  Cal.,  have  awarded  the  contract  for  furnishing 
and  installing  electric-lighting  fixtures  in  the  eleven-story  Chester  Build- 
ing, at  Spring  and  Fifth  Streets,  to  the  Meyberg  Company,  West  Sixtli 
Street,   Los  Angeles,  Cal.,   for   $5,650. 

OAKLAND,  CAL.— Work  will  begin  at  once  by  the  Oakland  Trac 
tion  Company  on  laying  track  for  its  Hopkins  Street  railway,  about  3 
miles  in  length.  Orders  have  been  issued  for  double-tracking  of  San 
Pablo  Avenue  from  West  Berkeley  through  Albany  to  the  intercounty 
line.  Work  will  also  begin  immediately  on  the  East  Sixteenth  line  in 
Oakland. 

OROVILLE.  CAL.— It  is  reported  that  the  Oro  Water,  Light  &  Power 
Company  has  purchased  a  large  interest  in  the  Butte  &  Tehama  Power 
Company   and   the   Sierra   Irrigation    Company. 

REDLANDS.  CAL.— K.  C.  Wells  and  the  University  Realty  Company 
are  interested  in  a  project  to  build  an  electric  railway  on  Colton  Ave- 
nue from  the  University  of  Redlands  to  a  junction  with  the  Pacific 
Electric  Railway  at  Orange  Street. 

RIVERSIDE.  CAL.— The  Southern  California  Edison  Company,  it 
is  reported,  is  contemplating  the  construction  of  a  substation  on  the 
property  recently  acquired   in   Riverside. 

SANTEE,  CAL.— Work  has  commenced  on  the  construction  of  the 
proposed  electric  power-plant  for  James   Ballantyne.   near  El  Cajon. 

SAN  BERNARDINO.  CAL.— The  City  Council  has  granted  Fred  E 
Mechling  a  franchise  to  construct  and  operate  an  electi'ic  system  tc 
supply  electricity   for  lamps,  heat  and  motors  in  San  Bernardino. 

SAN  FRANCISCO.  CAL.— Plans  and  specifications  are  being  prepare, 
for  the  power  house  and  equipment  of  the  Geary  Street  Municipal  Rail 
way  by   A.    M.   Hunt,  of   San  Francisco,    Cal.,   consulting  engineer. 

SAN  FRANCISCO,  CAL.— The  contract  for  installing  a  complete  elec 
trie-lighting  system  at  Ft.  Miley.  Cal..  has  been  awarded  to  the  McFe! 
Electric  Company.  201  Sansome  Street,  San  Francisco,  Cal..  at  $17,210. 
SAX  FRANCISCO.  CAL.— The  Pacific  Fire  Extinguisher  Company,  c 
San  Francisco,  Cal.,  has  secured  the  contract  for  switchboards,  switches 
conduit  work,  etc.,  in  the  new  building  of  the  Bankers'  Investment  Con 
pany,  on  Geary  Street,  at  $8,400. 

SAN  FRANCISCO,  CAL.— The  Board  of  Supervisors  has  granted  Pai 
B.  Fay  permission  to  build  a  double-track  railway  on  Bryant  Stre- 
to  connect  existing  tracks  on  Army  Street  and  Twenty-sixth  Stree 
The  line   will   be   operated  by  the   United   Railroads   Company. 

SAN  FRAXCISCO,  CAL.— It  is  reported  that  the  United  Properti 
Company  has  awarded  contracts  amounting  to  $2,000,000  for  electric 
equipment.  What  the  order  consists  of  has  not  been  announced,  but 
is  believed  to  be  the  first  move  toward  important  extensions  of  the  K 
Route  system. 

SAN  FRANCISCO.  CAL.— Bids  will  be  received  by  the  Board 
Public  Works,  David  Hewes  Building.  Market  Street.  San  Francisc 
Cal.,  until  Nov.  1  for  forty-three  double-end.  pay-as-you-enter,  clos 
steel  motor  cars,  with  four  extra  trucks,  complete  with  axles,  whe 
and  motors,  for  the  Geary  Street  Municipal  Street  Railway.  T 
load  will  not  be  constructed  immediately,  as  planned,  owing  to  ' 
temporary  injunction  prohibiting  the  building  of  the  line  on  Po 
Lobos   Avenue. 

SUTTER  CREEK.  CAL.— It  is  reported  that  new  electrical  pumpi 
machinery   will  be  installed   in   the   Poundstone   mine. 

TERRA  BELLA,  CAL.— The  Ducor-California  Hot  Springs  Teleph. 
Company,  a  co-operative  organization,  has  been  formed  to  const r 
and  operate  a  telephone  system  in  this  district.  L.  S.  Wingrove 
president. 

UPLAND.  CAL.— The  Ontario  &  San  Antonio  Heights  Electric  R- 
way  is  reported  to  be  contemplating  extending  its  railway  from  Upl^' 
to  Cucamonga.  This  road  is  operated  by  the  Pacific  Light  &  Power  C  ■ 
pany,  of  Los  Angeles. 
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MCE,  CAL. — The  Abbot  Kenacy  Company,  it  is  reported,  is  plan- 
to    install    a    large    electric    plant    in    Venice,    at    a    cost    of    about 
►  iOO.OOO-      It    is    understood    that    orders    have    already    been    placed    for 
nachiner}'. 

WOODLrXNI),  CAL.— The  Sacramento  Valley  Westside  Electric  Rail- 
A-ay  Company  has  instructed  its  attorney  to  prepare  application  for  fran- 
"rhiscs  in  Volo,  Colusa,  Glenn  and  Tehama  Counties.  Ctiarles  L.  Donohoe, 
if  Willows,   is  president  of   the  railway. 

,  MONTROSE,  COL.— The  Montrose  Electric  Light  &  Power  Company 
flU  applied  to  the  Council  for  a  twenty-year  franchise.  If  granted  a 
ranchtse  the  company  guarantees  to  expend  $100>000  for  extensions 
md  improvements  to  its  plants. 

EAST  HAMPTON,  CONN. — Extensive  improvements  are  contemplated 
0  the  electric  plant  of  the  East  Haddam  Electric  Light  Company, 
ocated  at  Leesville.  It  is  proposed  to  extend  the  service  to  East  Had- 
lim. 

■  HARTFORD,  CONN.— The  Senate  has  passed  the  new  bill  for  a 
'barter  for  the  Connecticut  River  Power  Company  which  contains  sug- 
rcstions  made  by  Governor  Baldwin  and  is  acceptable  to  him. 
'.  NEW  BRITAIN.  CONN.— Three  new  boilers  are  being  installed  in 
he  power  plant  of  Landers,  Frary  &  Clark  Company,  of  New  Britain, 
,  onn.  The  output  of  the  plant  is  being  increased  to  provide  power  for 
he  new  factory  building  now  being  erected  on  Center  Street. 
.  XEW  HAVEN.  CONN.— The  New  York,  New  Haven  &  Hartford 
jCailroad  Company  has  awarded  the  contract  for  equipping  its  branch 
oad  from  Branford  to  New  Haven.  12  miles  in  length,  for  electrical 
:pcntion  to  Joseph  A.   Lyons.  237  Lincoln  Street,  New  Haven,  Conn. 

WASHINGTON,  D.  C— Sealed  proposals  will  be  received  at  the  of- 
(ce  of  the  Chief  Sigral  Officer,  War  Department.  Washington,  D.  C, 
jntil  Oct.  12,  under  proposal  No.  550,  for  furnishing  15  miles  of  gal- 
anixcd  wire,  steel  No.  6;  240  miles  of  galvanized  wire,  steel  No.  14,  and 
S.OOO  ft.  of  wire,  phosphor  bronze,  seven-strand.  No.  14.  Captain  R.  J. 
>art  is  disbursing  officer.  Signal  Corps,  United  States  Army. 
WASHING'ION.  D.  C— Bids  will  be  received  at  the  Bureau  of 
upplics  and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Oct. 
-*  for  furnishing  at  the  navy  yards  and  naval  stations  the  following 
jpplies:  Brooklyn,  N.  Y.,  Schedule  39S3 — four  ash-hoisting  engines. 
chedtile  3984 — two  turbo-generator  sets.  Schedule  3989 — 1100  lb.  bar 
rass.  Newport,  R.  I.,  Schedule  3989—10,000  lb.  brass  tubing.  Applica- 
ons  for  proposals  should  designate  the  schedule  desired  by  number. 
JACKSONVILLE.  FLA.— At  an  election  held  Sept.  26  bonds  to  the 
nouot  of  $500,000  were  authorized  for  municipal  improvements,  of 
'hich  $35,000  will  be  used  for  improvements  to  the  electric-light  plant 
nd  water-works   system. 

AMERICUS.  GA. — Steps  have  been  taken  by  local  capitalists  toward 
^c  organization  of  a  company  for  the  purpose  of  establishing  an  electric- 
tht  system  and  gas  plant  in  Americus  and  surrounding  territory.  The 
ropoted  company  will  be  capitalized  at  $50,000.  Frank  Lanier  and 
3-aak  Sheffield   are  interested  in   the  project. 

■  ATLANTA,    GA.— It    is   reported   that    plans   have    been    completed    for 
■^*«!idating  all  the   hydroelectric   power   plants   in   the   Piedmont   region, 
properties    will    be    taken    over    by    the    Georgia    Railway    &    Power 
iny.  recently  incorporated  with  a  capital  stock   of  $27,000,000. 
■.\'.-\NNAH,   GA. — Extensive    improvements   w^ill   be   made   tp   the   In- 
Street   station    of   the    Savannah    Electric   Company,    work   on   which 
already    begun.      New    equipment    will    be    installed,    including    two 
^  of  400   hp   each,  one    500-kw   generator.    75-kw   generator,    exciter. 
The  cost  of  the  work  is  estimated  at  $100,000. 
:>SNA    PARK,     ILL.— The    Iroquois    Telephone     Company    is    con- 
':'.piating    extending    its    system    to    Cissna    Park.       New    cables    will    be 
ected   kiid   other   improvements   made. 

DIXON.     ILL.— The     installation     of     an     ornamental     street-lighting 
Item  in    Dixon   is  reported   to   be   under   consideration.      It   is   proposed 
I  erect  single  lamp-posts,   ten  to  the  block,   for  seven   blocks. 
■FREEPORT,    ILL.— The    Freeport-Madison    Electric    Railway    Company 
■'-d    into    a    contract    with    Hugh    G.    Palmer,    of    Yorkville,    for    the 
ruction  and   financing  of  the   first  section  of  its   railway   from  Free- 
to  Cedarvilie,   a  distance   of    16  miles.      The   railway   will   eventually 
i  from  Freeport,  111.,  to  Madison,  Wis.     W.  T.  Raleigh,  of  Freepori, 
■  s  promoter. 

\VANA,   ILL.— The   Illinois  Valley   Gas   &   Electric   Company,   which 
lily  purchased    the    property    of    the    Havana    Electric    Company,    will 
iemporar>-  repairs  to  the   plant.      The   company,  it  is  reported,   will 
a  new  electric  plant  in  Havana  next  spring. 
'I-LSBORO,    ILL.— A    meeting    of    the    stockholders    of    the    Sanga- 
Valley    Railroad    Company    will    be    held    Nov.    29    to    vote    on    the 
^ition    to    increase    the    capital    stock    of    the    company    to    $100,000. 
;  Tocetds   to   be   used    for   extensions   and   improvements   to   the   prop- 
including   the    construction    of   new    bridge,    purchase    of   new    cars. 
^   machinery,    extension    of    the    railway    north    of    Hillsboro    and    to 
Its   share    of   the   paving   in    Hillsboro.      John    E.    Melick,    of    Spring- 
Ill.,  is  president   of   the   company. 
*RTH    ILION,    ILL. — .\    proposition    whereby    the    Ilion    municipal 
'ic-light    plant    will    supply    electricity    for    lamps    in    North    Ilion,    to 
■^id    for  by    the    towti    of    Herkimer,    is    under    consideration    by    tlie 
^Is   of    Herkimer.      North    Ilion    is    part    of    the    town   of    Herkimer. 
5  nearer  to  Ilion  than   Herkimer.      If  the  Herkimer  board   approves 
contract,  electricity  will  be  transmitted  to  North  Ilion  at  once. 


ORANGEVILLE,  ILL.— The  \illagc  Board  has  granted  C.  W.  Ben- 
nett, of  Black  Earth,  Wis.,  a  franchise  to  operate  an  electric-light  plant 
in  Orangeville  for  a  period  of  lifteen  years.  The  board  also  awarded  a 
contract  for  street  lighting  under  the  terms  of  which  Mr.  Bennett  is  to 
furnish  twenty  100-cp  tungsten  street  lamps  at  $500  per  year.  The  vil- 
lage reserves  the  privilege  of  purchasing  the  plant  at  the  end  of  ten 
and  fifteen  years  by  giving  six  months*  notice.  If  the  plant  is  not 
taken  over  by  the  municipality  at  the  end  of  fifteen  years  the  franchise 
will  be  e.\tended  another  five  years. 

PAN  A,  ILL, — The  Pana  Commercial  Club  has  taken  up  the  propo- 
sition   of    installing    an    ornamental    street-lighting    system    in    Pana. 

SYCAMORE,  ILL.— The  City  Council  has  awarded  the  contract  for  the 
installation  of  the  new  electric-lighting  system  to  the  DeKalb-Sycamore 
Electric  Company  for  $2,750.  The  Council  has  also  authorized  all 
poles,  wires  and  other  overhead  equipment,  with  the  exception  of  the 
trolley  and  suspension  wires  of  the  intcrurban  company,  to  be  removed 
on  State  Street  from   Main  to  California  Street. 

W.AUKEGAN,  ILL. — The  Illinois  Tunnel  Company,  it  is  reported,  is 
contemplating    extending    its    telephone   service    to    this   city. 

COLUMBUS,  IND.— The  merchants  of  this  city  have  contributed 
$2,500  for  the  installation  of  ornamental  cluster  lamps  in  the  business 
section  of  the  city.  The  City  Council  has  agreed  to  give  $1,000  and 
maintain  the  lamps  after  they  are  installed. 

ILVMMOND,  IND.— The  Hammond  Steel  Barrel  Company,  recently 
incorporated  with  a  capital  stock  of  $100,000  is  planning  to  build  a  new 
plant  on  the  Calumet  River,  to  cost  about  $50,000.  The  plant  will  be 
equipped  for  electric-motor  drive.  J.  F.  Lafave  is  president  and  N.  C. 
Cunningham  is  secretary. 

MICHIGAN  CITY,  IND.— The  Board  of  Trustees  of  the  Indiana 
State  Prison  has  awarded  the  contract  for  the  installation  of  a  power 
plant  and  pumping  plant  for  the  State  Prison,  located  in  Michigan 
City,  to  the  Ft.  Wayne  Electric  Works,  at  $11,500.  The  equipment  will 
include  two  150-kw  Ft.  Wayne  generators  direct  connected  rt)  Fleming- 
Harrisburg  engines,  switchboard  and  two  Piatt  centrifugal  pumps  with 
Ft.  Wayne  motors.  A.  J.  Hammond,  of  South  Bend,  Ind.,  is  consulting 
engineer    for    the    Board   of   Trustees. 

MUNCIE,  IND.— Ball  Brothers,  manufacturers  of  fruit  jars,  are 
erecting  a  zinc-plating  factory  near  their  fruit  jar  plant.  The  plant  will 
be  equipped   for   electrical   operation  throughout. 

TERRE  HAUTE.  IND.— A  300-k\v  electric  generator  is  being  installed 
in  the  Deep  Fourth  Vein  mine  north  of  West  Terre  Haute.  The  work 
is  being  done  under  the  supervision  of  Claude  Erwin,  electrical  engineer. 

BURLINGTON,  lA. — Preparations  are  being  made  for  extensive 
improvements  and  extensions  to  the  power  plant  of  the  People's  Gas 
&  Electric  Company,  including  the  installation  of  a  new  engine  and 
generator.  It  is  understood  that  a  number  of  manufacturing  plants 
propose  to  utilize  electricity  to  operate  their  factories.  The  company 
also  operates  the  local  street-railway  system. 

DELHI,  lA.— .\  proposition  has  been  submitted  to  the  Town  Council 
by  W.  R.  Furman,  of  Delhi,  la.,  who  owns  water  rights  at  Troy  Mills, 
offering  to  supply  electricity  in  Walker  at  1 '-2  cents  per  kw-hour.  Mr. 
Furman  states  that  if  the  town  of  Walker  or  private  capital  will  erect  a 
transmission  line  from  Walker  to  the  Troy  Mills  water-power  he  will 
purchase  a  new  waierwheel  and  generator.  He  estimates  that  the 
transmission  line  would  cost  from  $500  to  $700   per  mile. 

FT,  DODGE,  lA.— Preparations  are  being  made  by  the  Ft.  Dodge, 
Des   Moines  &   Southern   Railway  Company  to   enlarge   its  power   station. 

IOWA  FALLS,  I  A. — At  an  election  held  recently  the  proposition 
to  grant  O.  F.  Peterson,  of  Des  Moines,  la.,  a  franchise  to  build 
and  operate  an  electric-light  plant  in  Iowa  Falls  for  a  period  of  twenty- 
nve   years   was  carried. 

MANCHESTER.  lA. — A  contract  has  been  awarded  for  the  installation 
of  sixty-five   electroliers,   each  carrying   five  lamps,   on    Franklin   Avenue. 

OSKALOOSA.  lA.— The  Des  Moines  River  I'ower  Company  is  re- 
ported  to  be   contemplating   the  installation   of  a   10,000-hp  power   plant. 

REDFIELD,  lA.— At  a  special  election  held  recently  the  proposition  tu 
issue  bonds  to  the  amount  of  $15,000,  the  proceeds  to  be  used  for  the 
installation  of  an  electric-light  plant  and  water-works  system,  was  car- 
ried. 

VAN  HORNE,  lA. — It  is  reported  that  it  is  proposed  to  issue  $10,000 
in  bonds  for  the  construction  of  an  electric-light  plant  to  replace  the  one 
that  was  burned. 

OSBORN,  KAN.— Rollins  &  Westover,  of  Kansas  City,  Mo.,  consulting 
engineers,  have  been  engaged  to  prepare  plans  and  specifications  for  a 
municipal  electric-Hght  plant  for  Osborn,  Kan. 

SOUTH  HAVEN,  KAN.— We  are  informed  that  bonds  to  the  amount 
of  $7,000  have  been  voted  for  the  installation  of  a  municipal  electric- 
light  plant.  As  yet  no  engineer  has  been  engaged.  J.  R.  Britton  is  city 
clerk. 

WATERVILLE.  KAN.— The  installation  of  a  municipal  electric-light' 
plant  in  Waterville  is  under  consideration,  for  which  bonds  have  been 
issued. 

LIVERMORE,  KY.— The  Smith  Cooperage  Company  is  reported  to  be 
contemplating  the  installation  of  a  power  plant. 

NEWPORT,    KY.— The    Board    of   Aldermen    has    awarded    a    contract 
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to    the    Gre.it    Western    Electric    Company    for    placing    the    wires    of    the 
fire  department   underground. 

VERS.MLLES,  KY.— The  Kentucky  Traction  &  Terminal  Company 
is  reported  to  have  awarded  a  contract  to  Fred  J.  Rump,  of  Versailles, 
to  construct  a  combined  electric  substation  and  passenger  and  freight 
depot.  The  electric  equipment  will  include  a  300-kw  rotary  converter. 
The  main   plant  of  the  company  is  to  be  located  at  Lexington,  Ky. 

WHITEH.ALL.  MD. — It  is  reported  that  preparations  are  being  made 
by  the  Whitehall  Manufacturing  Company,  which  has  recently  ac<luired 
paper  mills  in  Whitehall,  practically  to  rebuild  the  plant.  It  is  under- 
stood that  contracts  have  been  placed  for  the  installation  of  an  electric- 
light  plant  to  supply  electricity  for  lamps  and  motors  for  the  mills  and 
for  lighting  the  buildings  in  the  vicinity  of  the  plant.  F.  M.  Rudolph, 
it  is  said,   will  be  superintendent. 

AMHERST,  M.'XSS.— The  plant  and  holdings  of  the  Amherst  Gas 
Company  are  reported  to  have  been  purchased  by  Cabot,  Thompson  & 
Eustis.      A   new  set   of   directors  have  been  elected. 

BOSTON",  M.^SS. — At  a  special  meeting  of  the  stockholders  of  the 
Boston  Elevated  Railroad  Company,  held  Sept.  29,  the  directors  were 
authorized  to  issue  n  gotiable  bonds  to  the  amount  of  $5,000,000,  to 
provide  means  for  construction  and  equipment  and  to  pay  the  floating 
debt  of  the  company. 

CHELMSFORD,  MASS.— The  Selectmen  have  awarded  a  contract  to 
the  Lowell  Electric  Light  Corporation  for  lighting  the  streets  of  the 
town.  The  new  contract  will  save  the  town  about  $1,100  per  year  in  the 
territory  at  present  lighted  with  oil,  gas  and  electricity.  About  12 
miles  of  pole  lines  will  be  erected.  It  is  expected  to  have  the  entire 
system  installed  in  about  three  months. 

EASTON,  MASS. — The  installation  of  an  electric-lighting  system  in 
Easton  is  under  consideration.  The  Edison  Electric  Illuminating  Com- 
pany of  Brockton  has  offered  to  supply  the  service  and  furnish  street 
lamps  under  a  ten-year  contract  at  the  same  rate  as  charged  in  Mansfield. 

FALMOCTH,  MASS.— The  Buzzards  Bay  Electric  Company  has 
applied  to  the  Selectmen  for  locations  for  its  pole  lines  through  West 
and  North  Falmouth.  The  company  has  not  yet  decided  on  the  location 
of  its  permanent  power  station.  Eugene  Carpenter  is  treasurer  of  the 
company. 

FRANKLIN,  MASS.— The  Union  Electric  Light  Company  has  been 
granted  a  franchise  to  erect  its  transmission  line  in  Wrentham  to  the 
Foxboro  line.  The  company  has  also  petitioned  the  Selectmen  of  Plain- 
ville    for   a    franchise    in    that   town. 

GARDNER,  MASS.— The  Gardner  Electric  Light  Company  is  extend- 
ing its  electric  service  to  Barre,  Templeton  and  Belchertown.  The 
company  is  supplying  lighting  service  on  a  flat-rate  basis  with  excess 
indicator. 

PITTSFIELD,  MASS.— The  Berkshire  Street  Railway  Company  has 
applied  to  the  State  Railroad  Commission  for  permission  to  increase 
its  capital  stock  from  $1,948,100  to  $6,848,100,  the  proceeds  to  be  used 
for   extensions,    improvements,    refunding   debt,    etc. 

WALTHAM,  MASS.— The  Board  of  Aldermen  is  considering  the 
question  of  authorizing  all  wires  in  the  business  section  of  the  city 
to  be  placed  underground. 

BARAGA.  MICH.— Bids  will  be  received  by  the  village  of  Baraga  at 
the  office  of  James  McMahan,  village  clerk,  until  Oct.  16,  for  con- 
struction of  an  electric-light  plant  and  improvements  to  the  water-works 
system  as  follows:  1 — Construction  of  brick  building,  42  ft.  x  89  ft., 
v.ith  extensions.  2 — A  120-hp  gas  producer  plant,  one  85-hp  and  one  35-hp 
gas  engine  or  oil  engines  of  same  size.  One  400-gal.  triplex  pump. 
3 — Electrical  installation.  One  50-kw  generator,  switchboard,  etc.  4 — 
Pole  line  and  wiring.  5 — Gravity  pipe  line.  6 — Reinforced-concrete 
reservotc  having  a  capacity  of  180,000  gal.  7— Wells.  Each  of  the  above 
to  be  installed  complete  and  to  include  all  auxiliaries.  Plans  and  speci- 
fications are  on  file  at '  the  office  of  the  village  clerk  and  at  the  offices 
of  the  Oscar  Claussen  Engineering  Company,  St.  Paul,  Minn.,  consulting 
engineer. 

CROSBY,  MINN. — It  is  reported  that  a  company  has  been  organized 
by  H.  De  Groat,  William  P.  Harrison  and  Grace  Weiss,  of  Duluth. 
Minn.,  to  establish  a  water,  light  and  power  plant.  The  company  will 
be  capitalized  at  $50,000. 

DULUTH,  MINN.— The  City  Council  has  directed  the  Duluth  Street 
Railway  Company  to  extend  its  railway  from  Seventy-first  and  Grand 
Avenues   to  New   Duluth,   Minn. 

FARMINGTON,  MINN. — A  company  has  been  organized  in  Farming- 
ton,  to  he  known  as  the  Farmington  Electric  Light  &  Power  Company, 
for  the  purpose  of  supplying  electricity  in  this  town.  The  company  is 
in  the  market  for  electrical  material  of  all  kinds.  The  plant  is  equipped 
with  a  220-volt,  three-phase  system.  The  officers  of  the  company  are: 
A.  H.  Sprute.  president:  F.  H.  Eddy,  vice-president  and  manager;  Charles 
S.   Lewis,   secretary,  and  C.   A.   Carlson,  treasurer. 

MAYNARD,  MINN.— Application  has  been  made  to  the  Council  for 
a    franchise  to   install   an   electric-light   plant   in   Maynard. 

THIEF  RIVER  FALLS.  MINN.— It  is  reported  that  bids  for  the 
erection  of  an  auxiliary  steam  plant  have  been  laid  aside  until  the  com- 
mittee has  investigated  oil  plants.  Bonds  to  the  amount  of  $40,000 
were   recently  voted   for   improvements   to   the  municipal   electric  plant. 

FORSYTH,    MO.-  The    Ozark    Power    &    Water    Company,    Chemical 


Building,  St.  Louis,  Mo.,  is  contemplating  the  construction  of  a  hydro- 
electric plant  on  White  River,  about  2  miles  from  Forsyth,  to  cost  about 
$550,000.  Holman  &  Laird,  of  St.  Louis,  Mo.,  are  consulting  engineers. 
MONETT,  MO.— Work  has  commenced  on  the  construction  of  the 
proposed  municipal  electric-light  plant,  for  which  bonds  to  the  amount 
of  $35,000  were  voted  in  the  spring  of  1910.  The  construction  of  the 
plant  has  been  delayed  by  litigation  instituted  by  the  private  company 
now   operating  in    Monett. 

UNIONVILLE,  MO. — Plans,  it  is  reported,  are  being  considered  for 
the  reconstruction  and  extension  of  the  municipal  electric-light  plant 
and  water-works  system  for  which  bonds  to  the  amount  of  $10,000  have 
been  voted.     B.  H.  Bonfoey  is  Mayor. 

TERRY,  MONT. — The  proposition  to  grant  a  ten-year  franchise  to 
E.  H.  Phillips  to  establish  an  electric-light  plant  in  Terry  will  be  sub- 
mitted to  a  vote  on  Oct.  9. 

GRAFTON,  NEB.— The  contract  for  construction  of  the  proposed  elec- 
tric-light plant  and  water-works  system  has  been  awarded  to  the  Alamo 
Engine  &  Supply  Company,  of  Omaha,  Neb.,  for  $12,490.  Elmer  L. 
Jensen,  of  Harvard,   Neb.,  is  engineer. 

HINSDALE,  N.  H.— The  Selectmen  of  Hinsdale  have  entered  into  a 
contract  with  the  Twin  State  Gas  &  Electric  Company,  of  Brattleboro, 
for  street  lighting  for  a  period  of  ten  years.  The  contract  calls  for 
40-cp  lamps  at  $17  each  per  year  and  80-cp  lamps  at  $20  per  lamp  per 
year.  The  company  agrees  to  put  its  line  in  thorough  repair  and  to 
install  new  street  fixtures.  It  is  proposed  to  replace  the  40-cp  lamps  on 
Main   Street  with  lamps  of  80  cp. 

CHESTER,  N.  J. — The  lighting  commissioners  have  entered  into  an 
arrangement  with  the  Bernards  Water  Company,  of  Bernardsville,  N.  J., 
to  light  the  streets  of  the  town  with  electricity.  The  service  will  be 
supplied  from  the  Forest  Hills  plant. 

CLAYTON,  N.  J. — ."^t  an  election  held  recently  the  citizens  voted 
against  the  proposition  to  issue  $10,000  in  bonds  for  the  installation  of 
a  municipal  electric-light  plant.  A  bill  was  passed  by  the  last  Legislature 
giving  Clayton  authority  to  borrow  $10,000  for  the  construction  of  a 
municipal   light   plant. 

PATERSON,  N.  J.— The  contract  for  the  installation  of  the  fire  and 
police  alarm  system  has  been  awarded  to  the  Gamewell  Fire  Alarm 
Company  for  $21,750. 

RED  BANK,  N.  J.— T.  F.  Hylan,  of  the  Blackall  &  Baldwin  Company, 
who  was  engaged  by  the  commissioners  to  prepare  plans  and  specifica- 
tions for  the  proposed  municipal  electric  plant  in  Red  Bank,  has  submitted 
his  report  to  the  commissioners.  He  estimates  the  cost  of  the  plant  at 
$35,000  and  the  annual  cost  of  operating  same  at  $8,350.  including  in- 
terest on  the  investment.  At  present  it  costs  the  town  $9,560  per  year 
for  municipal  lighting. 

IOL.\,  N.  M. — B.  E.  Kern,  of  Deming,  N.  M.,  and  associates  are 
making  arrangements  to  install  a  large  central  electric  power  plant  to 
supply  electricity  to  operate  pumps  and  motors  for  the  purpose  o! 
irrigating  about  32,000  acres  of  land  in  this  section.  The  project  includes 
the  installation  of  producer  gas  generators,  gas  engines,  electric  gen 
erators,  100  pumps  of  1000-gal.  capacity  each,  100  motors  of  25-hp  eact 
and  50  miles  of  transmission  lines.  A  well  will  be  driven  upon  eacl 
tract  of  320  acres  and  a  pump  installed.  The  cost  of  the  work  i; 
estimated    at   $260,000. 

LAS  CRUCES,  N.  M.— The  Tri-State  Telephone  Company  has  beei 
granted  a  franchise  to  install  a  telephone  system  at  Las  Cruces.  D.  D 
Clark  is  local   representative. 

BINGHAMTON,    N.    Y.— Mayor   John   J.    Irving   has   signed   the   ord: 
nance  passed  by  the   Council   calling  an   election   to  vote  on   the  propos 
tion   to   issue  bonds  to   the   amount   of  $158,000   for  the   installation  of 
municipal  electric-light   plant  in   Binghamton. 

NEWBURGH,  N.  Y.— The  City  Council  has  awarded  a  contract  fc 
fifty-three  ornamental  lamp  standards,  each  to  carry  two  globes,  to  tli 
Ornamental  Light  Company,  of  New  York,  N.  Y.,  at  $55  each.  Tl' 
contract  for  erecting  the  new  standards  was  awarded  to  the  Centr 
Hudson  Gas  &  Electric   Company,  at  $16   each. 

NEW   YORK,    N.    Y. — The    contract   for    the   installation   of   a   condu 
and  electric-wiring  system   in    the  new   post  office  building  in  New  Yor 
N.   Y.,  is  reported  to  have  been   awarded  by  the  supervising  architect 
the    Van    Wagoner    Construction    Company,    1133    Broadway,    New   Yor 
N.   v.,   at  $55,720. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  supi 
intendent  of  school  buildings,  Department  of  Education,  corner 
Park  Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  Oct. 
for  installing  electric  elevators  and  ash  hoist  in  the  Washington  Irvr 
High  School,  located  on  Irving  Place,  between  Sixteenth  and  Seventeen 
Streets,  Borough  of  Manhattan.  N.  Y.  Blank  forms,  plans  and  spe 
fications  may  be  seen  at  the  above  office. 

OLEAN,  N.  Y.— The  contract  for  construction  of  underground  condu 
in  Clean  by  the  New  York  Telephone  Company  has  been  awarded 
the  Dunkirk  Construction   Company,  of  Dunkirk,   N.  Y. 

PENN  YAN,  N.  Y. — .-Xmong  the  improvements  contemplated  at  Kei 
College  is  the  installation  of  an  electric-light  plant.  William  J.  Tyl 
secretary  and  superintendent  of  the  Penn  Yan,  Keuka  Park  &  Bran 
port  Railway  Company,  has  given  the  use  of  an  engine  and  William 
Morris  has  contributed  an  engine.  The  plant  will  be  installed  at  ont, 
SYRACUSE.   N.    Y. — Complete    plans   and   specifications    for  extend: 
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the  underground  service  of  the  fire  alarm  telegraph  system  have  been 
submitted  by  £.  A.  Fitxgerald  to  H.  £.  Hessler,  commissioner  of  public 
safety.     As  soon  as  plans  are  approvtrd  proposals  will  be  called  for. 

TONAWANDA,  N.  Y.— The  Frontier  Electric  Railway  Company, 
which  was  recently  granted  a  franchise  to  operate  an  electric  railway 
through  North  Tonawanda,  will  apply  to  the  Board  of  Aldermen  for 
a  franchise  to  operate  its  proposed  railway  through-  Tonawanda.  The 
new   road    will   be  built   over   a   private   right-of-way. 

WAPPINGER  FALLS.  N.  Y.— The  Gamer  Print  Works  &  Bleachcry 
has  recently  remodeled  and  extended  its  electric-light  system  in  Wap- 
pinger  Falls.  A  twenty-four-hour  service  has  been  established,  electricity 
being  supplied  for  lamps  and  motors.  Lester  McKenncy  is  electrical 
engineer. 

CHARLOTTE,  N.  C— Proposals  will  be  received  by  the  Board  of 
Water  Commissioners  of  the  city  of  Charlotte,  at  the  office  of  A.  H. 
Hearn,  clerk,  until  Oct.  17,  as  follows:  For  furnishing  two  300-hp 
motors,  two  5.000,000-gal.  centrifugal  pumps,  one  3,000.000-gal.  steam 
pump,  transformers  and  switchboard,  two  boilers  and  setting  same,  laying 
about  9  miles  of  24-in.  cast-iron  pipe  and  furnisliing  valves.  Plans 
,  and  specifications  are  on  61e  at  the  above  office  and  in  the  office  of 
Gilbert  C.   White,  engineer,  Charlotte,   N.   C. 

NASHXILLE,  N.  C. — It  is  reported  that  L.  L.  Davenport  is  inter- 
ested in  a  project  to  establish  an  electric-light  plant  to  supply  electricity 
in  Nashville.     It  is  proposed  to  form  a   company   to  operate  same. 

BARBERTON.  OHIO.— The  Barberton  Light  &  Power  Company  is 
reported  to  be  contemplating  extensions  and  improvements  to  its  plant 
to  meet    the    increasing    demand    for    electrical    service. 

BEAUMONT.  OHIO.— Arrangements  are  being  made  by  J.  J.  Henry. 
for  the  erection  of  a  large  central  power  station  at  Beaumont.  Ohio,  with 
the  purpose  of  utilizing  the  waste  coal  in  the  Hocking  Valley  for  fuel 
'to  generate  electricity  for  long-distance  transmission.  Surveys  for  the 
proposed  plant  will  soon  be  made  under  the  supervision  of  the  J.  G. 
'White  Company,  of  New  York,  N.  Y.  The  cost  of  the  plant  is  estimated 
at  $1,500,000.  It  is  proposed  to  supply  electricity  to  all  the  mines  in 
the  Hocking  Valley  district  and  to  towns  and  railways  in  that  vicinity. 
'  CLEVELAND,  OHIO.— The  Pennsylvania  Railroad  Company  is  re- 
ported to  have  been  granted  a  permit  to  erect  a  power  plant  at  the  foot 
of  West  Fiftieth  Street,  to  cost  approximately  $75,000. 

'  DENNISON,  OHIO. — The  high-tension  transmission  line  between 
'Denaison  and  New  Philadelphia,  Ohio,  has  been  completed.  Electricity 
'for  operating  the  local  system  and  the  Dennison-Uhrichsville  street  cars 
^»iU  be  supplied  from  the  plant  at  New  Philadelphia.  The  local  plant 
•■will  be  converted  into  a  substation  and  a  motor-generator  set  installed 
'for  nse  in  case  of  emergency. 

-TEUBENVILLE,  OHIO. — Extensive  improvements  and  extensions,   it 

^•ated,   are    to    be    made    to    the    system    of   the    Tri-State    Traction    & 

.t  Company  in   Steubenville  as  soon  as  the  improvements  now  under 

way  at  the   East   Liverpool   plant   are   completed.      The   cost   of   the   work 

Ss  estimated  at  about  $40,000. 

MULDROW,  OKLA.— Sealed  bids  will  be  received  at  the  office  of  the 

)own    clerk,    Muldrow,    Okla.,    until    Oct.     10    for    construction    of    com- 

hiatd  water-works   system   and   electric-light   plant,    to   cost   approximately 

$33,000.      Plans    and    specifications    are    on    file    at    the    office    of    the    city 

cleric  and  the   office  of  the   Western    Engineering   Company,    703    Ameri- 

Van  National  Bank  Building,  Oklahoma  City,   Okla.     E.   A.   Miller  is  city 

Icrk. 

^SHLAND,    ORE.— The    Siskiyou    Electric    Power    &    Light    Company, 

Vreka,    Cal..    which    owns    the    Ashland    Electric    &    Power    Company, 

-  been  instructed   by  the  City   Council   to   remove   its   poles   and   wires 

irom    the    streets    by    Oct.     15.      The    city    claims    that    the    company    is 

iipcrating  without   a   franchise.      The    Siskiyou   company    has   submitted    a 

tentative  proposition   to  the   Council    offering   to   settle   difficulties   perma- 

lently  by  taking  over  the  municipal  electric  plant,   assuming  the  bonded 

indebtedness   amounting   to    $105,000    and    other   considerations,    including 

'  contract  for  fixing  of  rates  for  service  during  the  period  of  the  fifty-year 

I'ranchise  it  asks. 

'    HOOD  RIVER,   ORE.— A  proposition  has   been   submitted  to   the   City 
^nncil   by   Samuel   Samson   offering   to    supply   electricity   for   lamps  and 
's   in    Hood    River    at    50    per    cent    lower    than    the    present    charge. 
'■ht  offer  is  accepted  Mr.    Samson  will  erect  a  transmission  line  from 
plant   on   Wind   River,    near    Stevenson,    Wash.,    to    Hood    River. 
F.NO.    ORE. — Plans    are    being    considered    by    the    Siskiyou    Electric 
t  &  Power   Company  for  the  erection    of   the   necessary  transmission 
•^m  to  tie   its   subsidiary   electric-power    plants   with    its  main   general- 
station  at  Keno.     L.  J.  Ban  is  in  charge  of  the  work. 
'NTARIO.    ORE.— The    Snow-Moody    Development    Company    is    plan- 
"ng  to  install   an  electric-pumping  plant  on   the   Snake  River. 
.PENDLETON,     ORE.— Estimates    have    been     submitted    to    the     City 
-onndl  by  the  Pacific  Power  &  Light  Company  and  the  Pacific  Telephone 
i  Telegraph    Company   as   to   the    cost   of   placing   wires   underground   in 
jhe   business   section    of    the    city.      The    cost    to    the    power    company    is 
stimatcd  at  $20,900  and  that  to  the  telephone  company  at  $20,000. 
PORTLAND,   ORE.— The   Oregon    Electric   Railway   Company   is   plan- 
ing to  erect  five  new' substations  in   the   near   future. 
.  PORTLAND,  ORE.— The   Portland   Railway,  Light  &  Power   Company 
as  made   application    for    several    franchises   for   extensions    in    the   east 
ection   of  the   city. 


PORTLAND,  ORE.— Plans  are  being  prepared  by  the  Portland  Rail- 
way, Light  &  Power  Company  for  extending  its  electric  railway  from 
Rose  City  Park  to  a  point  near  the  Columbia  River. 

PORTLAND,  ORE.— An  electric-light  and  power  plant  will  be  installed 
in  the  twelve-story  addition  to  be  erected  to  the  Oregon  Hotel,  plans 
for  which  are  being  prepared  by  Doyle,  Patterson  &  Beach,  of  Portland, 
architects. 

SALEM,  ORE. — The  City  Council  has  passed  ordinances  providing 
for  the  installation  of  ornamental  lamp  standards,  each  carrying  three 
lamps,  in  the  business  section  of  the  city. 

THE  DALLES,  ORE.— Application  has  been  made  to  the  City  Council 
by  N.  C.  Evans,  of  Hood  River,  Ore.,  for  an  electric-light  and  power 
franchise  at  The  Dalles.  A  reduction  of  25  per  cent  in  the  present 
rates  is  offered.  Mr.  Evans  owns  a  power  site  on  the  Hood  River  and 
proposes  to  erect  a  7000-hp  hydroelectric  power  plant  with  transmission 
lines  to  this  place  and   Mosier. 

PANAMA. — The  date  for  receiving  proposals  for  plant  and  materials 
for  the  hydroelectric  station  at  Gatun  as  per  circular  No.  648  has  been 
extended  from  Oct.  9  to  Oct.  24.  Major  F.  C.  Boggs  is  general  pur- 
chasing officer. 

PHILADELPHI.A,  PA.— A  proposition  to  convert  the  old  Fairmount 
pumping  station  into  an  electric  generating  plant  to  supply  electricity 
for  lamps  for  Fairmount  Park  is  under  consideration  by  Mayor  Reyburn 
and   other  city   officials. 

MANILA,  P.  I. — Sealed  proposals  will  be  received  at  the  office  of 
Major  C.  H.  .»xcKinstry,  officer  in  charge  of  defensive  works,  Manila, 
P.  I.,  until  Dec.  4,  for  condensers,  pumps,  feed-water  healers  and  forced 
draft  fans.  For  further  information  apply  to  the  above  office  or  to 
the   Chief  of  Engineers,  United   States  Army. 

DUPREE,  S.  D. — A  franchise  has  been  granted  to  T.  E.  Sexton  to 
install    a   telephone   system   in    Dupree. 

BRISTOL,  TENN.— W.  J.  Oliver,  of  Knoxville,  Tenn.,  has  completed 
the  construction  of  a  dam  across  the  Wautauga  River,  in  Carter  County, 
for  the  development  of  3000  hp  to  be  transmitted  to  Bristol,  The 
transmission  line  from  the  power  house  to  Bristol  has  been  compl  ted 
by  the  Wautauga  Power  Company  and  the  company  will  soon  be  ready 
to  supply  hydroelectric  power  in  this  city. 

ALVIN,  TEX.— The  Alvin  Water,  Light  &  Ice  Company  and  the 
Alvin  Ice,  Light  &  Power  Company  have  been  consolidated.  Arrange- 
ments are  being  made  to  organize  a  new  company  to  be  capitaliz-d 
at   $40,000. 

AUSTIN,  TEX. — Plans  have  been  prepared  by  J.  C.  Dumont  and 
associates  for  the  construction  of  a  I5-ft.  dam  across  the  Colorado 
River  near  Austin  for  the  purpose  of  securing  a  water  supply  to 
irrigate  about  10.000  acres  of  land.  The  proposed  dam  will  be  350  ft. 
long,  built  of  reinforced  concrete  and  will  also  supply  power  for  gen- 
erating electricity  to  be  transmitted  to  neighboring  industrial  enter- 
prises.    The   plant   will   have   an  output   of  300  hp. 

BRUNNER,  TEX.— The  plant  of  the  Brunner  Water  &  Light  Company 
has  been  completed  and  placed  in  operation.  The  company  is  chartered 
to  supply  water  and  electricity  in  Brunner  and  surrounding  territory, 
including   Chaneyville. 

CARLSBAD.  TEX. — Plans  which  have  been  accepted  for  the  new 
tuberculosis  sanitarium  at  Carlsbad  include  a  power  and  light  plant.  It 
is  understood  that  bids  will  soon  be  asked  for  construction  of  same. 
Henry  T.   Phelps,  of  San  Antonio,  Tex.,  is  architect. 

COMMERCE,  TEX.— The  Gulf  Cities  Telephone  Company,  it  is  re- 
ported, is  contemplating  putting  its  cables  underground  in  the  business 
section   of  the   city   and  installing  a  flashlight   police-alarm   system. 

DENTON,  TEX. — The  City  Council  is  reported  to  have  awarded  a 
contract  to  the  Briggs-Weaver  Company,  of  Dallas.  Tex.,  for  im- 
provements to  the  municipal  electric-light  plant,  to  cost  about  $10,000. 
The  work  will  include  the  installation  of  a  200-kw  alternating-current 
generator   and   a   300-hp    Corliss   engine. 

ELECTRA,  TEX. — It  is  reported  that  plans  are  under  consideration  to 
form  a  company  for  the  purpose  of  establishing  a  plant  to  supply  elec- 
tricity  in    Electra. 

GUFFEV,  TEX. — The  Beaumont  Ice,  Light  &  Refrigerating  Com- 
pany is  extending  its  electric  transmission  system  to  the  oil  field  adjacent 
to  Guffey  to  supply  electricity  to  operate  the  pumps.  The  present 
steam  pumping  plant  will  be  replaced  by  electric  motors. 

HARLINGEN,  TEX. — At  an  election  held  recently  the  proposition  to 
issue  bonds  to  the  amount  of  $22,000  for  water  works  and  electric-light 
plant  was  carried.  It  is  understood  that  contract  for  construction  ot 
the  plants  will  soon  be  let. 

HEARNE.  TEX.— The  0*Neil  Engineering  Company,  of  Dallas.  Tex., 
is  reported  to  have  been  awarded  the  contract  for  construction  of  elec- 
tric-light plant  and  water-works  plant.  The  electric  plant  will  have  an 
output  of  75  kw.  The  cost  of  the  work  is  estimated  to  be  in  the  neigh- 
borhood of  $30,000. 

MARLIN,  TEX. — A  franchise  has  been  granted  to  J.  B.  Earle,  of 
Waco,  Tex.,  to  install  a  telephone  exchange  and  system   in  Marlin. 

PORT  LAVACA,  TEX.— The  Port  Lavaca  Light.  Ice  &  Power  Com- 
pany is  reported  to  be  contemplating  enlarging  and  improving  its  sys- 
tem. It  is  proposed  to  enlarge  the  cold-storage  and  refrigerating  de- 
partments and  install  a   12Shp  engine. 
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WACO,  TEX. — The  City  Commissioners  are  reported  to  be  contem- 
plating the  construction  of  a  municipal  electric-light  plant,  for  which 
bonds  to  the  amount  of  $350,000  have  been  voted.  It  is  said  that 
negotiations  between  the  commissioners  and  the  Waco  Gas  &  Electric 
Company   relative   to  a   new   lighting   contract  have  ceased. 

KAYSVILLE.  UTAH.— The  stockholders  of  the  Davis  County  Light 
&  Power  Company  have  decided  to  increase  the  capital  stock  of  the 
company  from  $50,000  to  $150,000,  the  proceeds  to  be  used  for  im- 
provements and  extensions  to  its  system,  including  the  erection  of  an 
auxiliary  steam  power  plant  for  use  during  low  water  periods  and 
emergencies.  It  is  also  expected  that  the  company  will  extend  its 
distributing  system  to  supply  electricity  to  all  the  towns  in  Davis 
County. 

LOGAX.  UTAH.— The  Trustees  of  the  Agricultural  College  of  Utah 
have  awarded  the  contract  for  the  construction  of  an  electric-light  plant 
for  the  college  to  M.  J.  Moran,  of  Ogden,  Utah,  at  $17,000.  The  plant 
will  be  located  at  the  mouth  of  Logan  Canyon  and  will  supply  electricity 
for  the  State  building  at  Logan  the  surplus  to  be  transmitted  over  the 
transmission  lines  of  the  Telluride  Power  Company  to  Salt  Lake  City 
and  Ogden,  to  furnish  electrical  energy  to  the  State  University,  State 
penitentiary  and  the  reform  school.  The  plant  will  be  under  the  super- 
vision  of   the   Board  of   Trustees   of   the   Agricultural    College. 

SALT  LAKE  CITY,  UTAH.— The  City  Council,  it  is  reported,  has 
authorized   the  installation   of  200  new   street  arc  lamps. 

SALT  LAKE  CITY,  UTAH.— The  Salt  Lake  Commercial  Club  is  con- 
sidering a  proposition  to  illuminate  South  Temple  and  Third  South 
Streets  from  Main  Street  to  the  railroad  station. 

ROANOKE,  VA.— The  Roanoke  Railway  &  Electric  Company  is  plan- 
ning to  erect  a  new  substation  at  Mason's  Creek  on  the  Salem  line. 
The  station  will  have  an  output  of  500  hp  and  will  supply  electricity 
to   operate    its    railway    between    the    city    limits    of    Roanoke    and    Salem. 

WEST  POINT,  VA.— The  Town  Council  has  granted  the  People's 
Light,  Heat  &  Power  Company  a  franchise  to  supply  electricity  for 
lamps  and  motors  in  West  Point.  John  R.  McRae  is  president  of  the 
company. 

CHEHALIS,  WASH.— The  Board  of  Commissioners  of  Lewis  County 
has  granted  the  Washington-Oregon  Corporation  a  franchise  to  erect 
a  transmission  line  from  Chehalis  to  Meskill,  in  return  for  which  the 
company  has  agreed  to  supply  electricity  for  lighting  the  court  house, 
free  of  charge,  as  long  as  the  franchise  is  in  effect.  The  cost  of  lighting 
the  court  house   is  about  $250   per  year. 

GOLDEN  DALE,  WASH.— The  Pacific  Light  &  Power  Company,  which 
recently  took  over  the  local  electric  plant,  has  been  granted  a  franchise 
by  the  County  Commissioners  to  erect  a  transmission  line  from  Golden- 
dale  to  Centerville,  a  distance  of  7  miles.  The  company  is  said  to  be 
preparing  to   make   extensive  improvements  to   the   plant. 

NORTH  YAKIM.\,  W.\SH.— The  Pacific  Power  &  Light  Company 
has  awarded  the  contract  for  the  erection  of  a  new  electric  plant  in 
North  Yakima  to  Pinner  &  Griffith,  of  North  Yakima,  at  a  cost  of 
$23,400.  The  City  Council  has  awarded  the  Pacific  Power  &  Light  Com- 
pany a  contract  to  supply  electricity  for  an  ornamental  street-lighting 
system.      Cluster   lamps   will   be   installed. 

SE.\TTLE,  WASH.— The  Board  of  Public  Works  has  approved  an  or- 
dinance providing  for  the  installation  of  a  central  fire-alarm  system,  to 
cost  approximately  $45,000. 

SPOKANE,  WASH.— Plans  have  been  prepared  by  the  city  of 
Spokane  for  an  ornamental  street-lighting  system  on  the  Monroe  Street 
bridge. 

VANCOUVER,  WASH.— The  Mount  Hood  Railway  &  Power  Com- 
pany has  been  granted  a  franchise  to  operate  an  electric  railway  in 
\'ancouver  for  a  period  of  fifty  years.  The  company  contemplates  exten- 
sions to  its  railway  system  in  Vancouver  and  Clarke  Counties,  involving 
an   expenditure   of   about   $1,000,000. 

WALLA  WALLA,  WASH.— Mayor  Cropp,  in  a  message  to  the  City 
Council,  recommends  the  construction  of  a  municipal  electric-light 
])lant. 

NEW  MARTINSVILLE,  W.  VA.— The  property  and  franchises  of 
the  New  Martinsville  Electric  Light,  Heat  &  Power  Company  will  be 
sold  at  auction  on  Oct.  26  by  George  Hook,  trustee. 

ASHLAND,  WIS.— It  is  reported  that  preparations  are  being  made 
by  the  Ironwood  &  Bessemer  Railway  &  Light  Company  for  the  erection 
of  a  transmission  line  from  Mellen  Falls  to  Ashland,  a  distance  of 
27  miles. 

PLYMOUTH,  WIS.— It  is  reported  that  bonds  to  the  amount  of  $20.- 
000  will  be  issued,  the  proceeds  to  be  used  for  rebuilding  the  municipal 
electric-light  plant. 

LETHBRIDGE.  ALTA.,  CAN.— Sealed  tenders  will  be  received  by 
G.  W.  Robinson,  secretary  and  treasurer  of  the  city  of  Lethbridge,  until 
Nov.  24  for  furnishing  and  installing  the  following  equipment  for  the 
municipal  power  station  extension :  Section  B — Boilers  and  accessories. 
Section  C — Mechanical  draft  and  economizer.  Section  D — Steam  turbo- 
generator and  condensing  equipment.  Section  E — Steam-driven  exciter. 
Section  G — Substation  equipment.  Plans  and  specifications  can  be  ob- 
tained  from  Arthur  Reid,  superintendent  engineer,  of   Lethbridge,   Alta. 

VERMILION,  ALTA.,  CAN.— Tenders  will  be  received  by  C.  V. 
Ceasar,  secretary  and  treasurer  of  Vermilion,  until  Oct.  16,  for  furnishing 
and    installing   the    following   equipment:    Section    A — Steam    boiler,    feed 


pumps,  heater,  etc.  Section  B — Steam  engine.  Section  C — Electric  gene- 
rator and  switchgear.  Plans  and  specifications  may  be  obtained  on 
application  to  C.  V.  Ceasar,  secretary  and  treasurer,  or  from  Bowring 
&   Logan,    engineers,    34    Victoria    Street,    Toronto,   Ont.,   Can. 

VICTORIA,  B.  C— The  British  Columbia  Electric  Railway  Company 
has  awarded  a  contract  to  Moore  &  Pethick  for  an  extension  of  its 
railway  along  the  Saanich   peninsula  for  a  distance  of   18  miles. 

NIAGAR.\  FALLS.  ONT.,  CAN.— It  is  stated  that  the  new  Q.  V. 
N.  F.  park  boulevard,  between  Niagara  Falls  and  Ft.  Erie,  will  be 
lighted  by  electricity.  It  is  proposed  to  erect  ornamental  lamps  stand- 
ards with  cluster  lamps   100  ft.  apart  on  the  boulevard. 

NORWICH,  ONT..  CAN.— The  by-law  authorizing  the  town  to  pur- 
chase the  local  electric-light  plant  was  carried  at  an  election  held  Sept. 
15.  It  is  understood  that  electricity  for  operating,  the  system  will  be 
secured  from  the  Hydroelectric  Power  Commission  and  a  twenty-four- 
hour  service  established. 

TORONTO,  ONT.,  CAN.— Tenders  will  be  received  by  the  chairman 
of  Board  of  Control,  City  Hall,  Toronto,  Ont.,  Can.,  until  Oct.  18  for 
furnishing  overhead  and  pole-line  materials,  including  No.  00  trolley 
wire,  300,000-circ.  mil  feeder  wire,  steel  tubular  poles,  span 
ers,  ears,  insulators,  pins,  etc.,  plans  and  specifications  for 
be  obtained  on  application  to  the  Department  of  Railways  ai 
office  of  the  city  engineer,  Toronto.  G.  R.  Geary.  Mayor,  i 
of   board. 

BUCKINGHAM,  QUE.,  CAN.— The  James  Maclaren  Company,  of 
Buckingham,  has  awarded  a  contract  for  the  construction  of  a  dam 
across  the  Lievre  River  above  High  Falls,  located  25  miles  from 
Buckingham,  to  Haney.  Ouinlan  &  Robertson,  of  Montreal,  Que.  J.  B. 
McRea  is  engineer  in   charge. 
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Neil)  Industrial  Companies. 

THE  CONLAN  ELECTRICAL  MANUFACTURIN'G  CO:MPANY,  of 
New  York,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $25,000.  The  company  proposes  to  inannfacture  electric  switches, 
plugs,  receptacles,  etc.  The  incorporators  are  G.  A.  Reading,  M.  E. 
Reading  and    VV.    H.    LaForge.    of   New    York,    X.    Y. 

THE  ELECTRIC  MAIL  CARRIER  COMPANY',  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $20,000  for  the  purpose 
of  manufacturing  and  dealing  in  mechanical  appliances  and  devices. 
The  incorporators  are:  C.  E.  Reid,  of  New  Y'ork,  N.  Y. :  W.  J.  Griffiths, 
Jr.,  and  C.  G.  Rice,  both  of  Mount  Vernon,  N.  Y. 

THE  KARTZMARK  SAFETY  DEVICES  COMPANY,  of  New  York. 
N.  Y.,  has  been  granted  charter  with  a  capital  stock  of  $20,000  and  pro- 
poses to  do  a  general  mechanical  engineering  business.  The  incorporators 
are:  George  B.  Hinckley,  71  Windsor  Avenue,  Buffalo,  N.  Y.;  Otto 
Kartzmark,  7901  Third  Avenue,  Brooklyn,  X.  Y..  and  Otto  Griswold,  25 
Magnolia  Avenue,  Jersey  City,  N.  J. 

THE  KENDRICK  ELECTRIC  COMPANY,  of  Seattle,  Wash.,  has 
been  incorporated  with  a  capital  stock  of  $30,000  by  R.  G.  and  T.  C. 
Kendrick    to    manufacture    and    deal    in    electrical    machinery. 

THE  SHOCKLESS  CURRENT  ELECTRIC  &  MANUFACTURING 
COMPANY  has  filed  articles  of  incorporation  under  the  laws  of  the 
State  of  Delaware  with  a  capital  stock  of  $100,000.  The  incorporators 
are:   C.  Sulzner,  G.   Kuenatle  and  C.  E.  Luburg,  of  Philadelphia,  Pa. 

THE  SIEMUND-WENZEL  ELECTRIC  WELDING  COMPANY,  o: 
Washington,  D.  C,  has  filed  articles  of  incorporation  under  the  law; 
of  Delaware.  The  company  is  capitalized  at  $100,000  and  the  incorpora 
tors  are:  W.  R.  Gravenor,  B.  L.  Hackenberger  and  H.  J.  Pack,  '> 
Washington,  D.  C. 

THE  UNIVERSAL  TURBINE  COMPANY,  of  Jersey  City,  N.  J.,  ha 
filed  articles  of  incorporation  with  a  capital  stock  of  $300,000.  Th 
company  proposes  to  deal  in  machinery.  The  incorporators  are:  H 
Stanley  Todd,  80  West  Fortieth  Street;  William  Donahue,  1  Libert 
Street,  both  of  New  York,  N.  Y.,  and  M.  Casewell  Heine,  16  Osborn 
Terrace,   Newark,  N.  J. 

THE  WEEKS    REFLECTOR   COMPANY,   of   New   York,    N.   Y.,  b: 
been    incorporated    by    Philip    Huetwohl,    Schuyler    M.    Meyer,    71    Broa' 
way,    and    Reginald    Sanford,    217    William     Street,    New    York,    N.    ' 
The    company   is   capitalized    at    $10,000    and    proposes   to    manufacture 
luminating  appliances,   reflectors,   etc. 

IHE  WINKLER  CONSTRUCTION  COMPANY,  of  Augusta.  Main 
(las  filed  articles  of  incorporation  with  a  capital  stock  of  $1,000,000  i' 
the  purpose  of  manufacturing  and  installing  machinery,  power  equipmcr 
etc.,  and  building  power  houses  and  factories.  E.  M.  Leavitt  is  preside 
and  treasurer  and  Lewis  A.  Burleigh,  clerk. 


New  Incorporations. 


PHOENIX,  ARIZ.— The  National  Power  Company  of  Mexico  1 
been  incorporated  with  a  capital  stock  of  $1,000,000.  The  officers  a 
Edward  S.  Field,  president;  Walter  R.  Grogan,  vice-president,  3 
Conrad    Krichner,    secretary   and   treasurer. 

CALISTOGA,    CAL.— The    Calistoga    Electric    Company   has   been 
corporated   with  a  capital   stock  of  $25,000   by   D.    R.   Wedamand,  C. 
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Crouch  and  E.  M.  Billings.  The  company  proposes  to  purchase  elcc.ricitv 
rom  the  Napa  Valley  Electric  Company  for  distribution  in  Napa 
\  alley.  "^ 

aiIC.\GO.    ILL.— Articles    of    incorporation    have    been    filed    for    th<- 
'..k    11.11    Street    Railway    Company    with   a   capital    stock   of   $20,000    to 
..Mruct   and   operate   street  and   interurban   railways.   The   incorporators 
t:      (.harlcs   Pullman,   I.   A.   Isaacson   and   L.    S.   Watts 
NORTHWOOD    N.    D._Articles  of  incorporation   have' been   filed   for 

■  he  ^""'■^^od    M.11    &   L,6h,    Company   with   a   capital    stock   of   $25,000 

by    Davd    D^  H.ebert,    of   Harvey-    0..0    O.    Res.odius,    of    E>«,t    Grand 

Forks,  and  Otto   Sangstad,  of  Northwood. 
MA.VHEIM.     PA.-The     Manheim     Suburban     Electric    Company     has 

Netn  granted  a  charter  with  a  capital  stock  of  $100,000.  W.  W.  Griest. 
f  I  ancaster.   Pa.,  is  one  of  the  incorporators. 
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Personal. 

IR^  THOMAS  .-).  EDISON  sailed  from  Europe  for  home  on  Septem- 

■!R.  H.  H.  SCOTT,  of  Henry  L.  Donerty  &  Company,  has  gone 
■iO   lor   a   two   months'    recreation    trip. 

:R    HMROLD    IK    PRICE,    of    the    electrical    engineering    department 
•l.e  Imvers.ty  of  Toronto,  Canada,  has  been  appointed  associate  profes- 
1   electrical  engineering. 

R.  lAL  A.  Fl-.V.V.  consulting  electrical  engineer  and  designer  for 
Wagner  Electric  Manufoctarins  Company,  has  returned- to  St.  Louis 
■   spending  three  months  in   Europe, 

«,.rf  ■*T'',"r  ^-  "'''''^'"^•^'-  '"-f  -si-"  for  the  Kellogg  Switch- 
ward  &  Supply  Company,  of  Chicago,  has  been  elected  president  of  the 
•Munni  Association  of  the  University  of  Chicago  for  the  year  191M912 

.P«Uburgh  &  Butler  Street  Railway  Company  and  the  Butler  Passenger 
S:e«  f?rTm"«lf.'"''    '''''""'    '''    '"'"'"'    '"    ^    """    —facturing 

iSt^l^rd  ui'lf  f  '■/r/'''  °' J'^  ^'"'""'  engineering  department  of 
ystMJord  University,  California,  has  been  granted  a  year's  leave  of  ab 
«iic«  in  order  to  conduct  some  investigations  in  connection  with  the 
t  Of  Angeles  aqueduct. 

"t!!:   f  i^^'f  ^^i^^«.   '--"'y   Iowa   representative  of  the  Globe 
"nery    &    Supply    Company,    has    accepted    the    position    of    general 
.'IV  «    nu   Tl^"/-   5"««ding   Mr.    R.    W.    Richardson,   who   goes 
•1  H.  M.  Byllesby  &  Company,  Chicago. 

Colln'^'  "'   '^'^°^':    ^""""^y   'employed  by  the  Commonwealth   Edison 
cZ^  "f.r'T"""  ^""^  '"""inating  engineer,  has  been  appointed  in 
of  1^  H    I      ■llummating  engineering   and   sales   of  the   Chicago  branch 
f"  tut  Haskins  Glass  Company,  of  Wheeling,  W    Va 
[PROF.   ALEXAXDER  D.   DU  BOIS.   who  was  instructor  in  electrical 

«  a^sZ  "  ^"""  """""'''''  '^"  ^'''-  "^-^  -'-^d  "P-  his  duties 

\,         Tl   P^of"'"--   «   P-^dtie   University.      Prof.    Du    Bois,    who    is   a 

U?ce  A"""''^"'   "'■•  ■=  ^  8-d--  of  the  University  of  Illinois 

■  HISS  GRACE  T.  HADLEY.  formerly  associate  editor  of  the  Electric 
PoJ^7    '^''''"":-    ',■"=    P>^Wication    of    the    Union    Electric    Light    & 

|;^en   read^-  '"  ^'"'''  ^"^  ^"'  ""•^""  ="  •^^'■~'  "^  -»"«' 

=or*^i  ^'}!^^^'^  ''■   '<ORST  has   been   appointed   new-business   manager 

brother   ofTrJu"?,'     """'""^     ^    ^'«'"     Company.       Mr.     Korst     is 

w"     El,       "r      """•   "•    ''°"''    «^""^'    -"^"^ser    of   the  Jauesville 

-rnd  Po^l,  TH  ^'""T^  '"^  "■="  ^"^""'^  '"^"''i  ^'  Spokane.  Wash., 
ana  Point.  Idaho,  and  Eugene,  Ore. 

'ric'^,ni,;J^'  ^^'^'^■'''■^■'  for  two  years  assistant  professor  of  elec- 
Coflrof  r"f"i  ^'"  "-"-P^hire  College  and  for  the  past  year 
^o.,^or  of  electrical  engineering  at  the  Clarkson  School  of  Technology, 
'fth,  tl  *PP'"."'''l/^^i='a'"  professor  of  railway  electrical  engineering 
■'  .he  University  of   Illinois.      Mr.   Buck  is  a   Cornell   graduate   of    1904 

be  We«fnth''^'"".T°"'''"'''  =''='^""'  '°  P-^'<'-'  E.  M.  Hepp,  of 
■a  ch.r«  L  r  "i-"  *  -^'-""f^turing  Company,  has  been  placed 
^o^  C  4,h'  T  ''  Westinghouse  organization  to  succeed  Mr. 
he  nLni-  ■  i  *  ■■"'^'^''  '°  <'"<"=  ^'^  «™=  'o  the  interests  of 
i»S^  *   "™   »'  J"""   S'^-^"^'   '^^    Company,   of   which   he   is   a 

•"^"^ring'' cflr  •''\^'^-^°^-  '"«-"  of  the  Worcester  Electric  Manu- 
^^l  Ke7  of'  ;'°r"'"-  '^'-=-  "-  --"-d  Oct.  3  to  Miss 
ome  of  the  K  M  .   '^^"■''"-'    ^''•.    the    wedding    taking    place    at    the 

■  H  Ket.  of'!^  v""""""-  ""-^  ^"^'  "  ^  ''^"^hter  of  the  late  Mr. 
rical  c^d«.  ^'"""  ^'="=  Co^-Pany.  v.ho  was  well  known  in  elec- 

'.on'^enloumerld'^^f '^^  '""'">'  "f  »!>«  National  Electric  Light  Associa- 
'»  recent  arfHr../k/""^'^  "°'  ''"""^  on  the  program  on  the  occasion  of 

on  rvancot"  Be'  h'  '""'""  '^"'""'"^  '""°"  "'  '""  ^^-^-- 
=dge    made    nf    li  ^'  ^  ^  ,^  ^'^^  presented  with  an  N.  E.  L.  A.  section 

^o^st^f s::re:t^'t,.^:::rtp^°!^  -^-'^  -^'^  '^  -- "-  «^  - 

«n  elec^d'li?  C.   r£JV^75.   president  of  the  Tennis   Company,   has 
elected  vice-president   of   the   Pittsburgh    &    Butler    Street    Railway 


Company    in    charge    of   operation.      Mr.    Tennis    is   a    native    of   Juniat.i 
I  ounty.   Pennsylvania,  and  has  been  for  some  years  actively  engaged  in 

Wvar  o"h"°"T  h"'  """Tl"  "'  clectric-railway  propertfe,  in  "penn- 
^ylvanla,   Ohio,   Indiana  and    Kentucky. 

MR.  GEORGE  A.  DAMON,  dean  of  Tliroop  Polytechnic  Institute,  of 
I  asadena.  Cal.,  begins  this  year  his  active  duties  as  supervisor  of  elec- 
rical,  mechanical  and  civil  engineering.  Mr.  Damon  also  retains  his 
connection  with  the  Arnold  Company,  which  has  been  occupied  recently  in 
making  an  invesligation  of  the  transit  situation  in  Los  Angeles.  Mr.  Royal 

wt"",?/'"  "  P''"'"'^"  °f  «'«'""I  engineering  at  Tliroop   Institute. 

.MR  W.  H.  TIMBIE  has  been  appointed  head  of  the  applied  science 
.lepartment  at  W  entworth  Institute.  Prof.  Timbie  is  a  graduate  of  Will- 
laiiis  College  in  the  scientific  course  and  lyas  formerly  instructor  at  Pratt 
Institute  Brooklyn.  He  is  author  of  a  treatise  on  the  elements  of  elec 
iricity  Mr.  Philip  Brooks,  assistant  to  Mr.  Timbie,  was  graduated  from 
uluon'"'  ^  '■'  "'"'  '"'"""°'  '"'  '""  y<^»"  subsequent  to  grad- 

es. HENRy  PHELPS  CAGE,  who  has  been  conducting  experiments 
relating  to  light  phenomena  at  Cornell  University  during  the  past  three 
.ve.-irs.  has  become  associated  with  the  Corning  Glass  Company,  Corning, 
N.  V  ,  to  devote  his  time  for  the  present  to  the  photometry  of  railroad 
signals.  Dr.  Gage  graduated  from  Cornell  University  with  the  degree 
of   A.B.   in    1908.      He    received    the   degree   of   .M.A.    in    1909,   and   Ph.D. 

f«0^./.  L.  WILUSTON.  for  the  past  twelve  years  director  of  the 
bchool  of  Science  and  Technology  of  Pratt  Institute,  Brooklyn  has  re- 
signed that  position  to  become  principal  of  Wentworth  Institute  a  new 
trade  school  in  Boston.  Prof.  Williston  is  a  graduate  of  the  Massachu- 
setts  Institute  of  Technology  and  before  going  to  Pratt  Institute  in  1898 
was  a  member  of  the  faculty  of  his  alma  maler  and  of  Ohio  State 
University.     He  will  make  his  home  in  Brookline,  Mass. 

MR.  F  H.  TIDNAM,  general  manager  of  the  Oklahoma  City  Gas  & 
tlectric  Company,  is  abroad  on  an  extended  vacation  visiting  relatives 
in  England.  Before  his  return  to  the  United  States  next  month  he 
plans  to  tour  Germany  and  other  Continental  countries.  While  this  is 
primarily  a  pleasure  trip,  Mr.  Tidnam  has  a  business  mission  abroad  in 
connection  with  the  European  rights  f<,r  a  reinforced-concrete  pole  for 
which  he  IS  the  patentee.  During  Mr.  Tidnam's  absence  .Mr.  W.  R. 
Molinard  is  acting  general  manager  at  Oklahoma  City 

MR.  HARRISON  T.  MATTHEW,  who  is  now  in  Denver  and  who 
will  spend  some  time  in  Colorado.  Utah  and  the  Pacific  Coast  States  on 
a  special  mission  for  the  Eleclrical  World  and  the  McGraw  Publishing 
Company,  made  many  warm  friends  in  Chicago  during  his  three-year 
sojourn  in  that  city  as  Western  manager  for  the  Electrical  World.  Be- 
fore leaving.  Mr.  Matthew  was  entertained  by  his  office  associates  at  a 
dinner  given  in  his  honor  at  the  Chicago  Athletic  Club  and  was  presented 
with  a  diamond-studded  watchfob  as  a  memento  of  a  pleasant  compan- 
ionship, 

PROF.  H.  H.  HIGBIE  has  been  appointed  head  of  the  electrical  de- 
partment at  the  new  Wentworth  Institute  in  Boston,  Professor  Higbie  is 
a  graduate  in  electrical  engineering  from  Columbia  University.  After  teach- 
mg  steam  and  gas-engine  laboratory  practice  at  Columbia,  he  was  in- 
structor in  the  same  subjects  at  the  University  of  Michigan,  after  which 
he  entered  the  electrical  engineering  department  of  that  university  as  in- 
structor in  dynamo-electric  machinery.  For  several  years  he  was  assist- 
ant professor  of  electrical  engineering,  in  charge  of  the  dynamo  and 
photometric  laboratories  at  .Michigan.  He  has  also  made  a  specialty  of 
electrical  illumination. 

MR.  E.  C.  CARPENTER,  who  has  been  with  the  Indiana  Union 
Traction  Company  interests  for  some  years  in  various  capacities,  has 
been  appointed  manager  of  the  Pittsburgh  &  Butler  Street  Railway 
Company  and  the  Butler  Passenger  Railway  Company  to  succeed  Mr. 
W.  H.  Pape.  Mr.  Carpenter  became  connected  with  the  system  in 
Anderson  III.  under  Mr.  Charles  L.  Henry  twenty  years  ago  and 
served  under  Mr.  Henry  during  the  construction  of  the  first  interurban 
electric  railway  in  Indiana,  between  Anderson  and  Summitville  He  has 
remained  with  the  Anderson  City  Railway  and  its  successor,  the  Indi- 
ana Union   Traction  Company,  continuously  since  that  time. 

DR.  CLARENCE  A  PIERCE,  who  has  been  appointed 'assistant  pro- 
fessor of  theoretical  engineering  at  the  Worcester  Polytechnic  Institute  to 
succeed  Dr.  George  R.  Olshausen,  received  his  B.S.  desrce  ai  Wesleyan 
University  in  1902  and  his  M.S.  degree  in  1904.  For  seven  years  he 
has  been  instructor  in  electrical  engineering  at  Cornell  University  wheret 
in  1908.  he  received  the  degree  of  Ph.D.  He  has  snecialized  in  electri- 
cal engineering,  physics  and  mathematics,  and  has  published  many  im 
portant  articles.  He  is  co-author  with  Dr.  Frederick  Bedell  of  a  text-book 
on  direct-current  and  alternating-current  testing  which  is  now  in  its  second 
edition. 

MR.  ALFRED  CRAVEN,  who  has  been  acting  as  chief  engineer  of 
the  New  York  Public  Service  Commission  since  Sept.  23.  1910.  when  Mr 
Henry  B.  Seeman  resigned,  has  been  appointed  chief  engineer'at  a  salary 
of  $15,000.  Mr.  Craven  graduated  from  the  United  States  Naval  .Acad- 
emy, Annapolis,  in  1867.  He  served  in  the  navy  until  18/1  and' then 
became  connected  with  the  State  Geological  Survey  of  California  '^fter 
some  years  of  private  practice  he  entered  in  1884  the  service  of  the  New 
York  Aqueduct  Commission  and  in  1900  became  a  division  engineer  of 
the  old  New  York  Board  of  Rapid  Transit  Commissioners.  He  succeeded 
Mr.    George   S.    Rice   as   engineer    in    charge    of   subway    construction    in 
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GENERAL  GEORGE  H.  HARRIES  has  resigned  his  position  as  vice- 
president  of  the  Washington  (D.  C.)  Railway  &  Electric  Company  and 
is  closing  up  his  affairs  in  that  city  to  become  a  member  of  the  operat- 
ing staff  of  H.  M.  Byllesby  &  Company,  Chicago.  He  will  make  his 
home  in  the  latter  city.  General  Harries  lias  been  a  successful  public 
utility  operator  for  fifteen  years.  *  He  is  president  of  the  .\ssociation  of 
Edison  Illuminating  Companies,  treasurer  of  the  National  Electric  Light 
Association  and  second  vice-president  of  the  American  Electric  Railway 
Association.  He  obtained  his  military  title  during  the  Spanish-American 
war.  General  Harries  has  given  much  time  to  broad  movements  of 
civic  development,  serving  as  secretary  of  the  Washington  Board  of 
Trade  in  1898  and  1899.  He  will  be  an  acquisition  to  the  Byllesby 
forces. 

MR.  CHAUNCEY  L.  WILLIAMS,  the  recently  appointed  Western  man- 
ager of  the  Electrical  World,  with  headquarters  in  Chicago,  is  an  adver- 
tising man  of  ability  an-J  experience.  He  is  a  native  of  Madison,  Wis., 
and  a  University  of  Wisconsin  man,  class  of  1894.  Several  of  his  early 
years  were  spent  abroad,  and  after  leaving  college  he  engaged  in  the 
general  book-publishing  business  in  Chicago  as  a  member  of  the  firm  of 
Way  &  Williams,  whose  enterprise  more  than  one  Western  author  has 
reason  to  thank.  Later  he  became  the  Chicago  representative  of  the  Engi- 
neering Review,  and  three  years  afterward  he  accepted  the  position  of 
Western  manager  for  the  Architeclural  Record,  which  position  he  held 
for  ten  years,  resigning  a  short  time  since  to  join  forces  with  the 
Electrical  World.  Mr.  VVilliams  is  a  man  of  force  and  may  be  described 
as  a  thorough  student  of  the  modern  school  of  constructive  advertising 
salesmanship.  He  is  a  member  of  the  Psi  Upsilon  fraternity,  the  City 
Club,  of  Chicago,  and  the  Missouri  Athletic  Club,  of  St.  Louis.  He  is 
married  and  with  his  interesting  family  makes  his  home  in  Hubbard 
Woods,  a   North    Shore   suburb   of   Chicago. 


Obituary. 


MR.  CHARLES  J.  DAI-IS,  forty-six  years  old,  general  foreman  of 
the  electrical  department  of  the  Baltimore  &  Ohio  Railroad  Company, 
died  last  week  in  Baltimore  after  an  illness  of  two  weeks.  Mr. 
Davis  had  been  in  the  employ  ot  the  company  since  1907  as  general 
foreman  of  the  electrical  department.  Prior  to  that  time  he  was  in  the 
employ    of    the    General    Electric    Company.      His    home    was    in    Auburn, 

N.  y. 

MR.  EVERETT  COPLEY,  of  the  New  York  sales  office  of  the  West- 
inghouse  Electric  &  Manufacturing  Company,  died  at  his  home  in  New 
York  on  Thursday,  Sept.  27,  of  typhoid  fever.  Mr.  Copley  was  graduated 
from  the  University  of  Kansas  in  1906,  where  he  won  a  scholarship  which 
gained  him  membership  in  the  Phi  Beta  Kappa  Society.  Upon  leaving 
college  he  entered  the  employ  of  the  Westinghouse  company  and  was 
engaged  in  the  work  of  the  electrification  of  the  New  York,  New  Haven 
and  Hartford  Railroad.  .^bout  three  years  ago  he  entered  the  New 
York  sales  office  of  the  company,  where  his  great  capability  and  thorough 
knowledge  of  electrical  work  soon  gained  for  him  the  admiration  of 
his  fellow-employees,  and  a  bright  future  was  the  prediction  ot  everyone 
associated  with  him.  Mr.  Copley  was  twenty-five  years  of  age  and  was  a 
member  of  the  Crescent  Athletic  Club  of   Brooklyn. 


Trade  Publications. 


MERCURY-ARC  RECTIFIERS.— Bulletin  No.  4871  describes  the  Gen- 
eral Electric  Company's  mercury-arc  rectifiers  for  battery  charging  and 
supersedes  that  company's  previous  bulletin  on  the  subject. 

CONTROL  APPAR.^TUS  FOR  STEEL  MILLS.— Bulletin  No.  4873, 
recently  issued  by  the  General  Electric  Company,  illustrates  and  describes 
in  considerable  detail  that  company's  control  apparatus  for  steel  mills, 
including  automatic  compensators,  contractors,  master  controllers,  rheo- 
stats, controllers,  etc. 

DE  LAVAL  STEAM  TURBINE.— In  a  32-page  pamphlet  entitled  "A 
Steam  Turbine  for  Driving  Direct-Current  Generators,"  the  De  Laval 
Steam  Turbine  Company,  of  Trenton,  N.  J.,  presents  an  extended  discus- 
sion of  the  different  types  of  steam  turbines  and  their  comparative 
merits.  The  booklet  describes  the  De  Laval  multi-stage  geared  turbine, 
as  applied  to  driving  direct-current  generators  and  to  the  direct-driving 
of  centrifugal  pumps,  blowers  and  air  compressors  and  for  rope  or  belt 
transmission. 


AIR  PUMPS.— Bulletin  103,  issued  by  the  Wheeler  Condenser  Si  Engi- 
neering  Company,  Carteret,  N.  J.,  is  devoted  to  the  Wheeler-Edwards  air 
pump  for  operation  in  connection  with  surface  condensers  handling  both 
air  and  condensed  steam.  The  function  of  the  air  pump  and  its  relation 
to  the  condenser  proper  are  first  taken  up,  and  then  the  construction  antl 
operation  of  the  pump  are  discussed  in  detail  and  a  comparison  of  its  effi- 
ciency with  other  types  of  pumps  handling  air  and  condensate  is  made. 
The  bulletin  contains  upward  of  fifty  illustration,  including  pltotographs 
of  single  steam-driven,  twin  steam-driven,  triplex  motor  and  steam-driven 
pumps,  twin  steam-driven  pump  with  separate  hot  well,  combined  engine- 
driven  single  air  pump  and  centrifugal  pump,  combined  motor-driven 
triplex  pump  and  centrifugal  pump,  and  also  several  charts  relative  lu 
the  question  of  air  and  its  removal  from  condensers. 


BUSINESS  NOTES. 


THE  LEWIS-ROTH  CO'iMPANY  has  removed  its  office  from  the  Real 
Estate  Trust  Building,  Philadelphia,  to  the  Denckla  Building,  Eleventh 
and    Market    Streets,    same   city. 

DEMAND  FOR  TRANSFORMERS.— The  Moloney  Electric  Company, 
of  St.  Louis,  which  opened  a  branch  office  in  Windsor,  Ont,,  not  long 
ago,    reports  the   receipt  of   a  large  number  of  orders  recently. 

THE  SIMS  MAGNETO  COMPANY  now  occupies  its  large  plant  ai 
Bloomfield,  N.  J.,  the  main  building  ot  which  occupies  four  and  one-Hal: 
acres,  and  has  two  floors.  All  machinery  is  electrically  driven.  Tht 
plant   is   entirely   for   the   manufacture   of  magnetos  for   automobiles, 

THE  GROUSE-HINDS  COMPANY,  of  Syracuse,  N.  Y..  had  ai 
exhibit  of  condulets,  panelboards,  switches  and  head-lamps  at  the  recen 
convention  of  the  Illum.inating  Engineering  Society  in  Chicago.  Th 
display  was  visited  by  a  number  of  the  members  of  the  society  attendin 
the  convention  and  elicited  favorable  comment. 

THE  WAGNER  ELECTRIC  MANUFACTURING  COMPANY,  of  S 
Louis,  announces  the  appointment  of  Mr.  P.  L.  Lewis  as  sales  reprt 
sentative  in  Texas.  Mr.  Lewis,  who  will  make  his  headquarters  i 
Dallas  with  an  office  in  the  Scollard  Building,  takes  the  place  of  Mt 
J.  A.  Gelzer,  who  severed  his  connection  with  the  above  concer 
several  months  ago. 

GOVERNMENT  ORDER  FOR  ORNAMENTAL  LAMP  STANDARD 
AND  BRACKETS.— The  Flour  City  Ornamental  Iron  Works  has  bet 
notified  under  date  of  Sept.  26  by  James  Knox  Taylor,  supervising  arc! 
lect  for  the  United  States  government,  that  its  bid  for  lamp  standards  ai 
brackets  in  iron  and  bronze  had  been  accepted.  There  were  eight  coi 
petitors  and  the  award  was  unanimous. 

TRUMP  TURBINES.— The  Trump  Manufacturing  Company,  Sprin 
field,  Ohio,  is  working  its  plant  until  9  p.  m.  owing  to  a  congestion 
orders.  During  the  past  two  months  orders  have  been  received  f 
twenty-one  turbines,  aggregating  22,000  hp.  The  sizes  ranged  from  i 
in.  to  56-in.  wheels  for  heads  ranging  from  IS  ft.  to  4S0  ft.  Horizon 
and  vertical  types  are  about  equally  represented,  and  several  spec 
types  are  included. 

EXCESS  INDICATOR.— The  Excess  Indicator  Company,  of  Boston,! 
closed    a    contract    with    the    Connecticut    River    Transmission    Compa; 
through    the    Gardner     Electric    Light    Company,     the    local    dislribuf 
agent,    for    a    general    application    of    the    excess    indicator    in    houses 
Gardner,   Mass.     At   present  about  600  residences  are  supplied  with  e' 
trical    service,    and    of    these    some    400    are    paying    less    than    $1 
month,    50   cents   per   month    being   the   minimum    monthly   charge.     \V 
the  excess  indicator  the  company  is  securing  a  large  number  of  new  c 
tracts   on   the   basis   of  a   minimum  of  $1    per   month.      In   Worcester 
use  of  the  indicator  is  already  extensive.  Many  flats  are  being  wired  3 
flat    rate    of    1    cent    per   watt   per   month    net,    in    advance.      The  geni 
rate  is  for  a  six-lamp  service  at  $L50  per  month.      The   Gardner  ser  - 
above   referred   to   is  being   extended   to   three   neighboring  towns,  Ba 
Templeton  and  Belchertown,  on  a  flat  basis  with  excess  indicator.     J. 
White  &  Company,  of  New  York,  operating  managers  for  several  elec 
lighting    companies,    have    adopted    the    excess    indicator    in    Wilming 
Del.,    and    East    Liverpool    and    Steubenville,    Ohio,    and    the    surroun*  • 
district.      The    American    Gas    &    Electric    Company,    of    New    York, 
other  large  operating  syndicate,  has  adopted  the  system  in  Scranton, 
Wheeling,    W.    Va.,    Muncie,    Ind.,   and    Rockford,    III.      Several  thou;  'i 
excess  indicators  are  in  use  in  these  cities.     In  New  England  they  ^  « 
been  in  use  for  some  time  in  Concord  and  Claremont,  N.  H.,  St.  AI  '* 
and  Swanton,  Vt.,  and  other  smaller  cities  and  towns. 


DIRECTORY  OF  ELECTRICAL  ASSO- 
CIATIONS, SOCIETIES,  ETC. 


Secretary,   Dr.  J. 
Secretary-Treas 


AI.ABAMA  Light  &  Thaction  .Association.  Secretary,  Geo.  S.  Emery, 
11   N.  Royal   St.,  Mobile,  Ala.     Annual  convention  in  November,   1911. 

American  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,   South  Bethlehem,   Pa. 


American   Electro-Therapeutic  Associ 
lard  Travell,  27  East  11th  St.,  New  York. 

American   Institute  of  Consulting  Engineers 
Eugene  W.    Stem,    103    Park  Ave.,   New   York  City.     The   Council  i  <s 
the  first  Friday  of  every  month. 

American  Institute  of  Electrical  Engineers.  Honorary  secrt  y» 
Ralph  W.  Pope;  acting  secretary,  F.  L.  Hutchinson.  Engineerinf '"' 
cieties  Building,  29  West  39th  St.,  New  York.  Meetings,  second  F  ^^ 
of  each  month,   excepting  June,  July,  August  and   f.cptember. 
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AuuicAN  Electric  Railway  Accountants'  Association.  Stcrctary, 
H  E.  Weeks,  Davenport,  la.  Annual  convention,  Atlantic  City,  N.  J-. 
Jctober  913,  1911. 

Ahuican  Electric  Railway  Engineering  Association.  Secretary, 
s'onnan  Litchfield,  Interborough  Rapid  Transit  Company,  New  York. 
Vnnual  convention,  AUantic  City.  N.  J..  Oct.  9-13,   1911. 

\MtRicAS  Electric  Railway  Association.  Secretary,  H.  C.  Donecker, 
,  ngineering  Societies  Building,  29  West  39th  St..  New  York.  Annual 
...nvention.   -Mlantic  City,   N.  J..   Oct.   9-13,    1911. 

'    \HUiCAN  Physical  Society.     Secretary,  Ernest  Merritt,  Cornell  Uni- 
►ertity,  Ithaca,  N.  Y. 
ARKANSAS  -Association  of  Public   Utility  Operators.     Secretary,  W. 
.  Thorpe,  Little  Rock,  Ark. 
.Association    of    Iron    and    Steel    Electrical    Engineers.      Secretary, 
iroes  Farrington,  Steubenville,  Ohio. 

'  ASSOCIATION  OF  RAILWAY  TELEGRAPH  SUPERINTENDENTS.  Secretary,  p. 
V.  Drew,  135  Adams  St.,  Chicago. 

.  .\MOC1ATION  OF  RAILWAY  ELECTRICAL  ENGINEERS.  Secretary,  J.  Andreu- 
■etti,  Chicago  &  Northwestern  Railway,  Chicago.  Next  annual  meeting 
IHatel  La  Salle,  Chicago),  November  6  to  10,  1911. 

'  Association  of  Edison  Illuminating  Companies.  Secretary,  N.  T. 
Vileox,  Lowell.  Mass. 

'  CotosADO  Electric  Light.  Power  &  Raii.w.\y  .Association.  Secretary, 
'.   IX   Morris,   323   Hagerman   Building,    Colorado    Springs,   Col. 

Elktiic  Vehicle  Association  of  America.  Secretary,  Harvey  Rob- 
'ison,  124  West  42d  St.,  New  York.  Meetings,  fourth  Tuesday  of  each 
lonth. 

i  EtKTiic  Club.  Chicago.  Secretary,  N.  F.  Obright,  1500  American 
run  Bid?..  Chicago.  Meets  e\-ery  Wednesday  noon,  303  Wabash  Ave. 
i  Elktiicai.  Contractors'  Association  of  New  York  State.  Secretary, 
ico.  W.  Russell.  Jr.,  25  West  42d  St.,  New  York. 

I  Elsctric  Trades  .\ssociatios  of  Philadelphia.  Secretary,  J.  W. 
mm.  1324  Land  Title  Building.  Philadelphia,  Pa.  Meetings,  second  and 
lorth  Thursday  of  each  month. 

iEiscTiiCAL  Contractors'   Association   of   State  of   Missouri.     Sccre- 

Ernest  S.  Cowie,   1413  Grand  Ave.,  Kansas  City,  Mo. 

.  TRiCAL  Salesmen's  Association.     Secretary,  Francis  Raymond,  125 

can  Ave..  Chicago.     Annual  meeting,  Chicago,  January  each  year. 

IElictrical    Trades    Association    of    Canada;      Secretary,    William    R. 

{aveler.  Royal  Insurance  Building,  Montreal,  Can. 

ICTRICAL  Credit   .Association    of   Chicago.      Secretary,    Frederic   P. 
Marquette   Building,   Chicago.     Annual  meeting,   Chicago,   Nov.    2. 

Electrical  Trades  Association  of  the  Pacific  Coast.  Secretary, 
Jbert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
,.nthly  meeting,   San  Francisco,   second  Thursday  of  each  month. 

r  iRicAL  Tr.wes  Society  of  New  Y^ork  (Mcuroer  National  Electrical 
;  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
1  of  Directors  meets  second  Thursday  of  each  month. 
•iRi  State  Gas  and  Electric  Association.  Secretary,  Charles  H. 
.ipin.  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
■  IDA  Electric  Light  &  Power  -Association.  Secretary,  H.  C. 
-  s  West  Palm  Beach,  Fla. 
"ois  State  Electrical  Association.     Secretary,  H.   E.   Chubbuck. 

»,  ni. 

MIKATIHC  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
■■«  Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
York.  New  England,  Philadelphia  and  Chicago. 

■ependent  Electrical  Contractors'  .Association  of  Greater  New 
.  Secretary,  L.  H.  Woods,  2355  Jerome  Ave.,  New  York. 
MAKA  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  In- 
~[«lis,  Ind. 
iRKAL  Combustion  Encime  Association.  Secretary,  Chas.  Kratch. 
W.  Indiana  St..  Chicago.  Meetings,  second  Friday  of  each  month. 
tiNATiONAL  Association  of  Municipal  Electricians.  SecreUry, 
:.  George,  Houston,  Tex. 

7E1NATI0NAL  Electrotechnical  COMMISSION  (international  body 
'enting  various  national  electrical  engineering  societies  contributing 
support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
-Jn,  S.  W.,  England.  Next  meeting  at  Berlin  in  1913. 
WA  El.-ctrical  Association.  Secretary,  W.  N.  Keiser,  Dubuque,  la. 
*A  Street  &  Interurban  Association.  Secretary,  I..  D.  Mathes. 
•   -jque,  la. 


NSAs    Gas,    Water    &    Electric     Light     Associatic 
D.  Nicholson,  Newton,  Kan. 


Secretary, 


SUP  ^cisiaha  Electrical  Association.     Secretary,  W.  H.  Bower  Spangen- 

»■*      !>.{,  627  Poydras  St.,  New  Orleans,  La.     Meets  third  Monday  of  each 

Oitb. 
t**         '!aisi  Electrical  Association.     Secretary,  Walter  S.  Hyman,  Water- 
.  '-^      »■-,  ilaine. 


Michigan  Electrical  Association.  Secretary,  Herbert  Silvester,  18 
Washington   Boulevard,   Detroit,   Mich. 

Minnesota  Electrical  Association.  Secretary.  T.  C.  Gordon.  Little 
Falls,  Minn. 

Missouri  Electric.  Gas.  Street  Railway  &  Water  Association. 
Secretary,  N.  J.  Cunningham,  Springfield  Gas  &  Electric  Co.,  Spring- 
field,  Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B. 
Magers,  Madison,  Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electrical  Contractors'  Association  "T  the  VsnsD 
States.     Secretary,  W.   H.   Morton,  41   Martin  Building,  Ltica.  N.  Y. 

National  Electric  Light  Association.  Executive  secretary.  "T.  C. 
Martin,  Engineering  Societies  Building.  33  Wc.t  39tl,  St.  New  York. 
Next  annual  convention  at  Seattle,  Wash.,  second  week  in  June,   191.. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,  Can. 

National  Electric   Light   Association,  Georgia  Section.     Secretary- 
Treasurer,    H.    M.    Corse,    Columbus   Railroad    Company,    Columbus,    Ga. 
National    Electric    Light    Association,    Mississippi    Section.      Sec- 
retary, A.  H.  Jones,  McComb  City,  Miss. 

National  Electric  Light  Association,  Nebraska  Section.  Secre- 
tary-Treasurer.  S.  J.   Bell,   David  City,  Neb. 

National  Electric  Light  Association.  New  England  Section. 
Secretary.  Miss  O.  A.  Bursiel,  149  Tremont  St.,  Boston,  Mass. 

National  Electric  Light  Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer, Van   Dusen   Rickert,  Pottsville,   Pa. 

National  Electric  Inspectors'  Association.  Secretary,  T.  H.  Day, 
27   Pliny   St.,   Hartford,    Conn- 

National  Electric  Credit  .Association.  Secretary,  Frederic  P. 
\ose.    343    Marquette   Bldg.,   Chicago. 

National  Fire  Protection  Association.  Secretary,  R.  Sweetland. 
141    Milk  St.,  Boston.   Mass.     Next  biennial  meeting,   March,   1913. 

National  Independent  Telephone  Association.  Secretary,  Joseph  B. 
Ware,   Grand  Rapids,   Mich- 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston.  Mass.     Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F 
Tupper,  84  State  St.,  Boston,  Mass-  Directors  meet  first  Wednesday  of 
each   month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  G. 
Marks,  312  Carondelet  St.,  New  Orleans.  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Society.  Secretary.  G.  H.  Guy.  Engineering 
Societies  Building,   33   West   39th   St.,   New  York. 

Northwest  Electric  Light  &  Power  Association.  Secretary,  N. 
W.  Brockett,  Cataract  Building,  Seattle,  Wash. 

Ohio  Electric  Light  Association-  Secretary,  D.  1-  GaskUl.  Green 
ville,   Ohio. 

Ohio  Society  of  Mechanical.  Electrical  &  Steam  Engineers.  Sec- 
retary, Prof.    I.   E.   Sanborn.   Ohio    State   University,   Columbus.   Ohio. 

Order  of  Rejuvenated  Sons  of  Jove.  Mercury  (Secretary),  R.  M. 
\an  Vleet,  1157  Monadnock  BUIg-,  Chicago,  111.  Annual  meetmg.  Den- 
ver, Col.,  Oct.  16-18,  1911. 

Pittsburgh  Electric  Booster  Club.  Recording  Wattmeter,  O.  R. 
Bombach,  919  Liberty  Ave.,  Pittsburgh.  Pa.  Meetings,  fourth  Monday 
of  each   month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
H.  H.   Norris,  Cornell  University,  Ithaca,  N.   Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  B.  Moore 
39  Trinity  Place,  Boston,  Mass.  Monthly  meeting,  first  Saturday  of  each 
month,   at  the   Massachusetts  Institute   of  Technology,   Boston. 

Southwestern  Electrical  &  Gas  Association.  Secretary.  D.  G. 
Fisher,   1316  Commerce  St.,  Dallas.  Tex. 

Street  Railway  Association  of  the  State  or  New  York.  Secretary. 
C.   G.    Reel,   Kingston,   N.   Y. 

Vermont  Electrical  Association.  Secretary-Treasurer,  A.  B.  Mars- 
den,  Manchester,  Vt. 

Western  Assochtion  of  Electrical  Inspectors.  Secretary,  W.  S. 
Boyd,  125  Monroe  St..  Chicago,  111.  Next  annual  meeting  Jan.  23  25,  1912. 
Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary.  J.  H.  Warder.  1737  Monadnock  Block, 
Chicago  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and  August.  Annual  meeting,  first  Tuesday  after  Jan.  1,  each  year. 
Wireless  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  the 
City  of  New  York,  New  York. 

Wisconsin  Electrical  Association.  Secretary,  George  .Allison, 
Stephenson  Building.  Milwaukee.  Wis.  Next  annual  meeting,  Milwaukee, 
January.    1912. 
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UNITED  STATES  PATENTS  ISSUED  SEPT.  26.   1911. 
[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place.  New  York.] 

1.004  002.  LAMP;  F.  E!  Euler,  Elizabeth,  N.  ].  App.  filed  Nov.  4,  1910. 
Ball  and  socket  connection  between  an  incandescent  bulb  and  its 
socket. 

1.004.005.  ELECTRIC-LIGHTING  SYSTEM  FOR  TRAINS,  ETC.:  T. 
Ferfnison,  .-Mtrinehani,  England.  App.  filed  Oct.  21,  1910.  Combi- 
nation battery  and  a.\le-driven  dynamo  with  voltage-compens3tins  ar- 
rangement. 

1.004.010.  PU.MPCOXTROLLING  SWITCH;  C.  Gamer,  Ft  Worth, 
le.v.  App.  filed  M.->y  31,  1910.  Float-controlled,  for  keeping  cellars, 
etc.,  dry. 

1,004.012.  CURRENT-RELAYING  APPARATUS;  H.  Gerdicn,  Berlin, 
Germany.  App.  filed  Jan.  7,  1911.  The  strength  of  a  luminous  dis- 
charge is  influenced  by  a  magnetic  field. 

1,004038.  PRINTING  TELEGRAPH;  C.  L.  Krum,  Chicago,  111.  App. 
filed  Sept.  6,  1906.  A  shifting  element  and  the  printing  devices  are 
controlled  by  the  selecting  apparatus  so  as  to  increase"  the  possible 
number   of   selections. 

1,004089.  CONTROLLER  FOR  ELECTRICAL  APPARATUS:  F.  L. 
Sessions,  Columbus.  Ohio.  App.  filed  Jan.  9,  1904.  For  mine-loco- 
motive motor  systems,   etc. 

1.004  101.  CABINET  FOR  POLE-CHANGERS  AND  B.\TTERIES:  R. 
C.  Stone.  Muncie,  Ind.  .■Vnp.  filed  Oct.  27,  1910.  The  parts  are  all 
carried    by    supports    laterally    removable    from    a    casing. 


1,004,251.— Machine  for  Coating  \\ 


1,004  102.  VOLTAGE  REGUL.VTOR;  S.  B.  Storer,  Svracuse,  N  Y 
App.  filed  Dec.  5,  1905.  The  secondary  of  a  transformer  is  wound 
upon  two  rotatable  reels,  so  that  the  number  of  efl'ective  turns  mav 
be   varied.  ' 

'•""VHPDir^^X^P^  S?^^'.'^'^'^'^'^  ^^^  CONTROLLING  DEVICE 
Ti^I-^^^P^'-  P-  :"•  Thomas,  Montclair,  N.  J.  App.  filed  Jan.  20, 
1905.  The  container  is  pivoted  on  knife  edges  and  tilted  bv  a 
solenoid. 

1,004.111.  FLUID-PRESSURE  BRAKE;  W.  V.  Turner,  Edgewood,  Pa 
App.  filed  Oct.  17,  1908.  Automatic  and  electrical  control  for  air 
brakes   with    triple   valves. 

1,004  119.  ELECTROPLATING  APPARATUS;  T.  Weber.  Jr..  and  O 
Cope.  Toledo.  Ohio.  .\pp.  filed  April  27.  1911.  A  rotilahle  drum 
for    plating   small   metallic   articles. 

1,004152  HIGH-FREQUENCY  APPARATUS:  W.  Dubilier  Seattle 
Wash.  App.  filed  Nov.  21.  1910.  A  circular  electrode  rotates  in- 
side  of   an   annular   electrode. 

1.004.165.  ELECTRICAL  IMMERSION  HEATER;  W.  W.  Hanscom 
?nn„-^-.  •  Laigerman,  San  Francisco.  Cal.  App.  filed  Marcl.  20. 
1909.      A   tubular  device  with   the  heating  elements  within   the 


1.0041/0.  DEVICE  FOR  PRODUCING  HIGH-FREOUENCY  OSCIL- 
LATORY CURRENTS;  F.  Jacoviello.  Parma.  Italy.  App  filed 
March    12.    1910.      Gas   is    passed   through   two   tubular   electrodes 

1.004.230.  ELECTRIC  MOTOR  OR  GENER.ATOR:  H.  A.  Balcome 
Boston.  Mass.  App,  filed  Nov.  17.  1910.  Artificial  cooling  is  de- 
creased as  the  speed   increases. 


1,004.23-5.     LIGHTNING  ARRESTER:    L.    S.    Brach,   New  York.      \ 

filed  Oct.   5.  1909.     A  carborundum  block  is  held  between  two  carl 

blocks    under    pressure. 
1,004.244.     SPRING-JACK    SWITCH:    E.    B.    Craft,    Hackensack,   K. 

App.   filed   Feb.    11,   1911,     A  plate  bent  to  hold  a  plurality  of  ja 

and  their  insulation. 
1.004.249.     ELECTROLVZING  APPARATUS;  J.  H.  Fischer,  E.  G.  In 

ing  and  A.   W.  Collins,  Milwaukee.  Wis.     App.  filed  March  14.   1 

For   producing   oxygen    and    hydrogen.      Separate  cell   cases. 
1.004,251.     MACHINE    FOR    COATING    WIRE;    G.    Gustave,    CIn 

III.     App.   filed   Oct.   21,    1907.     Wire  is  passed  and  repassed  thi 

an  annular  baking   furnace. 
1,004,286.     LIGHTNING    ARRESTER:    S.    E.    Mark,    Coatesville,    i 

App.    filed    Oct.    21,    1909.      An    attachment    for    residence   telf!>h 

lines. 
1,004,290.     TELEPHONE   SYSTEM:   C.   W.    McKibben,   Beaumont,   I 

App.   filed  July   29,    1909.      An  impedance   device  is  interposed  in 


1.004.306.     SWITCHBOARD  PLUG;  O.  A.  Spencer,  Bloomer,  Wis.  . 

filed  Nov.   18,   1910.     The  plug  body  and  tip  are  secured  to  the 

ductor. 
1.004.314.     ACTUATION   OF  CONTROLLERS   AND  THE  LIKE  1 

ELECTRIC  MACHINERY:  H.  B.  \'an  Daalen.  London.  Eng.    . 

filed  May   13.    1910.     A  single  arm  actuates  two  or  more  rhecslat 
1.004.316.     HANGER    FOR    ELECTRICAL    CONDUCTORS:    T.    W 

Racine.    Wis.      .\pp.    filed    Nov.    22.    1909.      Has   trips  to  connect 

ends   of   trolIey-wire  sections   so  as  to  cut   out   a  broken  part. 
1,004.321.     COMBINATION  SAFE  AND  VAULT  PROTECTOR:  E. 

West,    Los    Angeles.    Cal.      .\pp.    filed    Nov.    11,    1909.     Pernuii: 

means  controls  the  signal  mechanism. 
1.004.369.     SYRINGE;    A.    Ciolfi,    Cincinnati,   Ohio.    App.   filed  Dec. 

1909.      Electrodes    are    arranged    in    the    circulating   passage  to  e 

decomposition    or   electrification. 
1,004.379.     ELECTRIC     REGULATION;    J.     L.     Creveling,    New    -J 

.*ipp.    filed    April    13,    1911.      Generator    voltage   is   automatically 

erned  in  accordance  with  the  duty. 
1.004,383.     .AUTOMATIC  ELECTRIC   SWITCH;  E.  W.  Davis,  Chi. 

III.  .Npp.  filed  Oct.  22.   1910.     The  switch  is  operated  by  a  para 

netic   solenoid  core.      For  electric  signs  and   flashers. 
1,004,420.     CONTRACTING    DE\'ICE    FOR    ELECTRICAL   MEA! 

ING     AND    INDICATING    IXSTRU.MHNTS;     E.    Haagn,    ll: 

Germany.     App.  filed  Dec.  21,  1907.     When  the  current  reaches  a 

tain   point  the   circuit   is   closed   and   then   immediately  opened  a 

other  point  so  as  to  prevent  arcing. 
i;004.421.     MEANS  FOR  DRIVING  (RINGING)  OF  CHURCH  BI 

AND    THE    LIKE;    G.    L.    Halvardson.    Stockholm.    Sweden. 

filed   .■\ug.    11.    1910.     The  bell  is  driven  by  a  motor  and  the  cl 

of  speed   of   the  motor   reverses  the  running  switch. 
1.004.437.      ALTERNATING-CURRENT    MOTOR;    A.    Kimble,   Ch: 

III.     App.  filed   May   15,   1905.     A  hand  tool,  such  as  a  drill,  « 

speed-controlling   sleeve  on   the   handle. 

1.004.452.  INDUCTION    COIL;    W.    Meyer,    Chicago,    IH.      App.    ■ 
Nov.    27,    1908.      A    number    of    primary    windings    with   intern 
are    connected    in    multiple    across    a    source    of    current  and   i  ■  = 
ductive   relation   to   a   single   secondary. 

1.004.453.  INDUCTION  COILS;  W.  Meyer,  Chicago,  111.  App. '^ 
Nov.  27,  1908.  A  plurality  of  primary  windings  and  interr  • 
are  arranged  in  series  and  in  inductive  relation  to  the  singi  * 
ondary. 

1,004,460.     THERAPEUTIC  LAMP;  N.  W.  Newton,  Battle  Creek,    c 
.■\pp.   filed   May   29.    1908.      .An  arc   lamp  and  reflector  are  carr 
a   post   vertically   and   revolubly   mounted   in  a   resfstance  coil. 

1,004,469.     METHOD  OF  CHARGING  ELECTRIC   FURNACES; 
Robinson,    Niagara    Falls,    N.    Y.      App.    filed  Jan.   6,    1911.     A" 
of   bituminous    coal    is    interposed   between    the   charge  to  be  : '' 
and  embedding  material. 

1.004.479.     BRUSH   HOLDER   FOR  MOTORS   OR  GENERATOI    : 
L.   Sessions,   Columbus,  Ohio.     App.   filed  June  12,    1906.     The  u 
pressed  by  a  pivoted  member,  an  adjustable  member  and  a    " 


nber. 


Zinn,   W.    Winfield,  Pa. 
glial  to  indicate  the  posi 


1,004,518.  ELECTRIC  SIGNAL:  D  I 
filed  Dec.  19,  1910.  Mine  railway 
a  switch. 

1,004,530.  PROTECTIVE  DEVICE;  E.  E.  F.  Creighton,  Seller  a 
N.  Y.  App.  filed  Feb.  23,  1907.  The  flow  of  line  current  > 
posed  by  an  arc  having  the  surface  of  an  electrolyte  as  sti 
trolytic   cathode. 

LIGHTNING  ARRESTER;  E.  E.  F.  Creighton,  Schei  n 
App  filed  July  9.  1907.  A  spark  gap,  an  electroly  ^ 
and   a   liquid    electrode   arrester    in   series. 

E.    F.    Cr  ii!' 


1,004.531. 

N.    Y. 

denser 
1,004,532. 

Schene 

a  jar   arrester. 
1,004,533.     ELECTROLYTIC     LIGHTNING     ARRESTER:     E.    . 

Creighton,  Schenectady,  N.  Y.     App.  filed  Sept.  2,  1908.    Al  <«"«• 

■  -  -         ■  -  _..' *     J  —  S* Ill    etart    at  TC    lO 


HUUlU-1-LLCiKUUli     AKKLSltK;     t.     li.     r.     >-•, 

ctady,   N.  Y.     App.  filed  July  9,    1907.     Mechanical  it 'i  <" 

f. 


current   density  will  start  at  ' 


electrodes  of  such  size  that   the 
the  electrolyte. 

1.004.534.  LIQUID-ELECTRODE      LIGHTNING      ARRESTEP  FOR 
POLYPHASE    LOW-VOLTAGE    CIRC:UITS:    E.    E.    F.    Ci  .l"""; 
Schenectady,  N.   Y.     App.  filed  Sept.  2,   1908.     A  plurality  0  ^'"P 
are    connected    to    the    line    conductors    and    the    liquid    cal  0= 
grounded. 

1.004.535.  LIGHTNING  ARRESTER;  E.  E.  F.  Creighton,  Sell"  ctady, 
N.  Y.  App.  filed  Dec.  22,  1908.  Two  sets  of  electrodes  of  'c.iuj 
area. 

1.004.536.  ELECTROLYTIC    LIGHTNING    ARRESTER    WIT    l;-^P 
AND   BLOW-OUT:    E.    E.    F.    Creighton.   Schenectady,  N. 
filed   Sept.   2,    1908.      An  aluminum   cell  is  shunted  across  ar  1 
magnet    in    series    with    a    gap. 
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THE  ELEQWC  VEHICLE  SITUATION. 

This  week's  convention  of  tlie  Electric  Vehicle  Associa- 
tion of  America  demonstrates  anew  the  difficulty  of  the 
task  of  bringing  into  co-operation  the  diversified  interests 
which  must  work  in  harmony  if  the  electric  vehicle  is  to 
be  properly  exploited.  It  is  almost  amusing  to  note  the 
pressure  being  brought  to  bear  on  the  central-station  in- 
dustry by  manufacturer,  user  and  garage  owner  alike;  the 
one  to  get  the  central  station  to  introduce  his  product,  the 
second  to  give  him  a  preferential  rate  and  the  last  to 
subsidize  him.  This  condition  is  not  favorable  for  the 
electric-vehicle  industry.  Certainly  gasoline  machines 
would  never  have  attained  th^ir  present  popularity  if 
those  commercially  interested  had  spent  their  time  in 
criticizing  in  turn  the  distiller  of  gasoline,  tlie  makers  of 
dry  cells  and  all  contributing  to  the  manufacture,  sale  and 
operation  of  the  automobile.  The  central-station  industry 
has  given  of  its  time,  thought  and  money  to  further  the 
interest  of  the  electric  vehicle.  It  has  been  responsible  for 
much  of  the  progress  achieved  in  the  last  three  years  and 
even  in  the  face  of  the  meager  returns  thus  far  has  shown 
no  decrease  in  interest.  The  discussion  at  the  meet- 
ings in  New  York  showed  that  there  were  blows  to  give 
as  well  as  blows  to  take,  and  the  net  result  was  by  no 
means  unfavorable  to  the  central  station.  What  is  sorely 
needed  is  real  enthusiasm  on  the  part  of  all  in  a  general 
forward  movement  in  which  petty  commercial  differences 
will  be  adjusted  for  the  common  good.  Aside  from  har- 
monizing conflicting  interests  what  is  now  sorely  needed 
in  the  electric-vehicle  campaign  are  reliable  operating  data. 
There  has  been  a  surfeit  of  generalities  and  of  glittering 
statement,  and  it  is  surely  time  to  replace  publicity  meta- 
physics with  prosy  business  exploitation.  In  no  way  can 
the  Electric  Vehicle  Association  of  America  better  achieve 
its  ends  than  by  placing  in  the  hands  of  every  central  sta- 
tion data  on  the  results  already  obtained  in  electric-vehicle 
practice.  Facts  are  stubborn  things  and  these  the  central- 
station  industry  needs  in  the  present  stage  of  electric- 
vehicle  exploitation.  Progress  is  certainly  being  made,  but 
it  is  possible  for  it  to  be  made  faster,  and  enthusiastic  con- 
certed action  and  reliable  operating  data  are  the  best  means 
to  this  end. 


VISUAL  Acurry  with  colored  lights. 

The  brief  paper  by  Mr.  Dow  in  the  current  issue  points 
out  some  of  the  complications  encountered  when  one  at- 
tempts to  determine  visual  acuity  for  lights  of  different 
colors.  The  recent  investigations  of  acuity  with  light 
approximately  or  fully  monochromatic  show  clearly  enough 
that,  other  things  being  equal,  the  effect  of  monochromat- 
ism  is  a  considerable  increase  in  acuity  owing  to  the  aboli- 
tion  of  the  chromatic  aberration  of  the  eye.     This  point 
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seems  to  be  fully  established,  but  the  sub.sidiary  question  as 
to  whether  one  kind  of  monochromatic  light  is  materially 
greater  in  its  power  of  revealing  detail  than  another  is,  as 
regards  the  eye,  still  unsettled.  Mr.  Dow  points  out  that, 
owing  to  the  different  positions  of  the  focal  surfaces  in 
the  eye  for  objects  at  dififerent  distances,  and  for  the  eye 
in  different  stages  of  accommodation,  vision  may  be  made 
easier  or  more  difficult  for  monochromatic  light  of  any 
particular  kind.  In  very  near  vision  good  definition  can 
be  had  by  violet  monochromatic  light,  when  by  red  light 
it  would  be  very  indistinct.  At  considerable  distances,  and 
particularly  if  the  eye  is  slightly  myopic,  vision  by  red 
light  is  easier  than  by  blue.  If  an  observer  wears  glasses 
the  particular  color  seen  with  the  easiest  accommodation 
at  any  particular  distance  depends  on  the  power  of  the 
glasses  employed.  The  differences  induced  by  difference 
of  focus  with  respect  to  possible  accommodation  are  large. 
certainly  larger  than  any  differences  due  to  the  mere  differ- 
ence of  wave  length  in  the  lights  employed.  This  is  well 
shown  in  some  of  the  experiments  of  Mr.  Luckiesh  to 
which  Mr.  Dow  refers. 

Mr.  Luckiesh  conducted  his  acuity  tests  at  a  distance  of 
about  I  m,  a  very  convenient  one  for  the  particular  acuity 
target  employed.  Two  of  the  observers,  however,  who 
wore  glasses,  obtained  results  differing  radically  from  those 
reached  by  the  others.  Now  the  fact  is  that  when  the  er- 
rors of  refraction  in  an  eye  are  corrected  by  the  oculist 
they  are  customarily  either  corrected  for  distant  vision  or 
for  a  reading  distance  of  about  14  in.  It  is  only  in  very 
unusual  cases  that  spectacles  for  a  working  distance  as 
long  as  I  m  are  prescribed,  and  consequently  these  ob- 
servers undoubtedly  fell  into  just  the  difficulty  that  Mr. 
Dow  indicates,  of  having  the  focal  images  fall  in  the  wrong 
place  for  easy  accommodation  with  the  glasses  used ;  hence 
the  discordant  readings  which  resulted.  Had  these  experi- 
ments been  directed  to  the  comparison  of  monochromatic 
lights  of  various  colors  the  same  sort  of  errors  would  have 
been  likely  to  enter.  Considering  these  facts,  one  can  com- 
pare the  effect  of  lights  of  different  colors  properly  only 
when  working  at  a  distance  which  permits  of  effective  ac- 
commodation for  any  of  the  colors  compared  or  when 
using  correcting  glasses  which  will  bring  these  colors  with- 
in comfortable  range  of  accommodation. 

According  to  Lord  Rayleigh's  theory  of  optical  instru- 
ments, the  eye  should  give  somewhat  better  resolving  power 
for  short  wave  lengths  than  for  long.  Such  is,  no  doubt, 
the  case,  but  the  practical  phase  of  the  matter  is  whether, 
considering  the  actual  imperfections  of  the  eye  as  an 
optical  instrument,  this  difference  can  be  made  apparent. 
It  certainly  cannot  be  made  apparent,  to  judge  from  Mr. 
Dow's  experiments,  unless  correcting  lenses  are  employed 
to  bring  each  of  the  colors  compared  within  range  of  ac- 
commodation. Even  if  this  is  done,  the  eye  is  subject  to 
spherical  aberration,  to  the  diffusion  of  more  or  less  light, 
very  generally  to  small  degrees  of  astigmatism  often  too 
small  to  be  worth  correcting  for  ordinary  purposes — and 
to  zonal  aberrations  which  may  appear  when  there  is  a  great 
change  in  the  aperture  of  the  pupil.  Whether  the  theo- 
retical differences  of  resolving  power  can  be  made  evident 
in  spite  of  this  complex  of  errors  of  refraction  seems  some- 


what doubtful.  At  all  events,  it  has  never  yet  been  demoii- 
btraied.  The  gain  from  using  monochromatic  light,  pro- 
vided the  color  is  such  as  to  fall,  or  easily  be  brought, 
within  the  range  of  accommodation,  appears,  however,  to 
be  well  established.  Inasmuch  as  monochromatic  light  can 
be  obtained  at  fair  efficiency  only  through  a  limited  range 
of  the  spectrum  the  more  intricate  question  just  raised  is 
chiefly  of  academic  interest.  In  photomicrography  there 
is  a  considerable  gain  by  the  use  of  violet  or  even  ultra- 
violet light,  but  this  is  a  totally  different  matter,  since  the 
microscope  can  be  easily  focused  for  any  required  wave 
length  and  is  very  much  more  perfect  optically  and  better 
corrected  for  chromatic  and  spherical  aberrations  than  is 
the  eve. 


UNSATISFACTORY  ILLUMINATION  OF  FEDERAL  BUILDINGS. 

In  the  course  of  a  recent  address  before  the  Electric  Clul 
of  Chicago  Mr.  L.  B.  Marks,  who,  as  an  engineer  of  repuK 
and  the  first  president  of  the  Illuminating  Engineering  So 
ciety,  should  know  what  he  is  talking  about,  charged  tha 
the  neglect  of  the  simplest  principles  of  good  illuminatioi 
by  the  Treasury  Department  of  the  United  States  Govern 
ment  is  "absolutely  disgraceful."  The  situation,  as  de 
scribed  by  Mr.  Marks,  is  serious,  because  the  Treasun 
Department  has  custody  of  a  very  large  number  of  federa 
buildings  scattered  throughout  the  country,  and  the  lightini 
of  these  public  buildings,  instead  of  being  an  example  h 
others,  is  only  too  often  crude,  harsh  and  inartistic 
Usually  the  federal  buildings — the  postoffices,  custor 
houses,  court  houses  and  structures  of  similar  purpose — ar 
prominently  placed  in  the  various  communities  served  an 
frequently  they  are  structures  of  considerable  architectur; 
pretension.  It  is,  therefore,  particularly  to  be  regrette 
that  the  lighting  of  these  buildings  falls  so  far  behind  tli 
standard  set  by  the  work  of  engineers  who  have  made 
careful  study  of  the  practical  applications  of  illumination. 

Of  course,  Mr.  Marks'  criticism  might  have  embraced 
much  wider  field,  for  the  examples  of  scientific  illuminatic 
to  be  found  in  any  class  of  buildings  are  few  in  numbi 
as  yet.  But  the  government  buildings  are  so  conspicuoi; 
and,  in  the  case  of  postoffices,  so  close  to  the  life  of  tl 
people,  that  it  is  a  pity  that  any  department  which 
responsible  for  them  should  exhibit  what  is  apparent 
contempt  for  the  work  of  the  illuminating  engineer.  T' 
efforts  thus  slighted  are  indeed  important,  for  it  is  certa 
that  the  study  of  problems  of  illumination  that  has  be 
made  by  engineers  in  recent  years  has  made  possible  bett 
illumination.  More  intelligent  lighting  means,  among  otii 
things,  decrease  in  eye  strain;  and  as  the  number  of  Am< 
icans  with  defective  eyesight  is  so  great  as  to  be  alarmi 
this  one  aspect  of  illuminating  engineering  is  of  very  gre 
importance.  If.  as  is  said  to  be  the  case  in  the  Treasu 
Department  building  at  Washington — to  cite  one  example 
bare  lamps  are  used  in  the  field  of  vision,  it  is  high  tii' 
that  an  effort  be  made  to  arouse  this  department  of  t 
.government  from  its  complacent  letharg>'. 

It  is  charged  that  the  salaries  paid  by  the  governni't 
to  the  men  in  the  Treasury  Department  responsible  for  .• 
terior  illumination   are  entirely   inadequate.     Ample  fuis 
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eem  to  be. available  for  what  may  be  spoken  of  as  archi- 
ectural  exuberances  and  experiments  in  federal  buildings. 
lUt  such  a  practical  necessity  as  good  illumination  seems 
o  be  the  Cinderella  among  the  arts  in  the  opinion  of  the 
.rchitects  and  custodians  of  the  Treasury.  Department. 
"his  ought  not  to  be  so,  but,  as  remarked  by  one  of  the 
peakers  during  the  discussion  in  Chicago,  so  long  as  the 
:iigineering  public  acqniesces  in  the  existing  condition  of 
ilTairs  the  situation  will  probably  continue.  If  the  engi- 
neers would  interest  themselves  sufficiently  to  agitate  for 
etter  illumination  in  public  buildings  the  people  would 
sndoubtedly  recognize  the  justice  of  the  complaint,  and, 
lirough  their  representatives  in  Congress,  bring  about  a 
' -rm. 


1FR0VEMENTS  IN  FLAMING-ARC  LAMPS. 

The  flaming-arc  lamp,  despite  its  enormous  light-giving 
liciency,  has  never  made  in  this  country  anything  like  the 
«adway  which  it  has  always  secured  abroad.  The  funda- 
»ental  difficulty  appears  to  have  been  the  short  life  of  the 
iectrodes,  for  the  one  thing  dearest  to  the  heart  of  the 
(inerican  central-station  manager  is  a  long-burning  lamp, 
,id  this  the  ordinary  flame  arc  is  not.  Electrical  practice 
as  not  yet  wholly  broken  away  from  the  feeling  that  a 
!mp  is  a  lamp  if  it  looks  tolerably  bright,  regardless  of 
Jficiency,  and  no  light-giving  power,  however  great  per 
Btt,  'can  really  excuse  in  the  popular  mind  the  vice  of 
lort  burning-hours.  Rather  recently  there  has  been  a 
.^termined  effort  both  here  and  abroad  to  overcome  this 
irticular  difficu'ty  with  the  flaming  arc  and  to  produce  a 
^mp  not  only  able  to  give  a  high  luminous  efficiency,  but 
(quiring  only  infrequent  trimming.  The  usual  forms  of 
iming  arc  have  in  the  main  required  trimming  every 
(ght,  and  hence  their  care  has  been  rather  expensive  per 
(mp-hour  even  if  still  modest  per  candle-power-hour. 

^ome  three  years  ago  the  Jandus  "regenerative"  lamp, 
brought  out  in  England,  made  a  long  stride  toward  the 
on  of  the  life  difficulty,  in  this  case  by  reverting  to 
■rinciple  of  the  inclosed  arc,  but  providing  ventilating 
-  for  carrying  off  the  solid  products  of  combustion  and 
lace  fur  their  deposit  where  they  would  be  out  of  the 
ay.  Despite  some  crudities  in  the  early  lamps  of  this 
sake,  the  main  object  of  the  innovation  was  attained,  in 
'at  the  life  of  the  electrodes  increased  to  80  hours,  while 
^■1  retaining  an  efficiency  materially  greater  than  that  of 
fy  arc  lamp  using  other  than  flame  electrodes.  Since  then 
1  considerable  group  of  long-burning  flame  lamps  has 
>peared,  most  of  them  using  the  principle  of  close  in- 
osure,  although  the  various  examples  differ  materially 
^  actual  mechanism  and  in  the  provisions  made  for  dis- 
using of  the  products  of  combustion.  Whatever  the  fail- 
les of  the  carbon  arc,  it  has  one  conspicuous  merit  in  that 
te  products  of  combustion  are  gaseous,  colorless  and  odor- 
•s.  All  the  usual  types  of  flaming  arcs  produce  a  dense 
Vite  deposit  of  oxides,  which,  if  not  carried  off  by  suitable 

ntilating  arrangements,  soon  clog  the  mechanism  and 
Ifog  the  globe.  The  electrodes  in  use  in  these  modern 
lig-burning  lamps  are  all  typically  flame  electrodes, 
•ihough   varying   slightly    in    composition.      The    requisite 


burning  time  has  been  generally  attaineil  by  increasing 
either  the  length  or  the  diameter  of  the  electrode,  by  varying 
its  composition  or  by  some  combination  of  these  three  fac- 
tors. Long  burning  secured  by  extreme  length  of  electrode 
is  apt  to  lead  to  a  somewhat  unsightly  and  clumsy  lamp. 
Life  due  to  increased  diameter  tends  to  unsteadiness,  while 
it  reached  through  any  radical  change  in  the  composition  of 
the  electrodes  by  the  addition  of  restraining  substances,  the 
punishment  is  inefficiency. 

The  proposition  of  using  a  highly  efficient  flaming  arc 
with  electrodes  enduring  from  75  to  100  or  more  hours  is 
certainly  a  very  attractive  one.  It  is  attractive  in  the  same 
way  as  the  original  inclosed  arc,  which  forced  its  way  into 
practice  a  dozen  years  ago.  Like  the  old  inclosed  arc, 
too,  the  new  lamps  are  very  generally  capable  of  construc- 
tion for  both  direct  and  alternating  current,  which  is  a  great 
convenience.  The  final  result  of  the  innovation  appears 
very  hopeful.  The  time  has  gone  by  when  long  burning  at 
the  expense  o!  efficiency  will  be  tolerated  by  the  public, 
even  if  one  should  find  managers  willing  to  try  it.  The 
objection  to  the  inclosed-flame  lamp,  irrespective  of  its 
particular  form,  is  chiefly  the  temptation  that  will  be  mani- 
fest toward  reaching  a  long  life  at  the  expense  of  efficiency. 
It  is  quite  certain  that  75  to  100  hours  may  be  reached  while 
still  retaining  excellent  luminous  return  for  the  output 
required.  If  the  manufacturers  and  users  have  strength  of 
mind  enough  to  let  the  matter  rest  there,  the  art  will  have 
been  enriched  by  a  very  useful  type  of  illuminant.  We 
foresee,  however,  that  some  back  county  will  call  for  a  lamp 
of  greater  life,  and  call  so  loudly  that  lamp  makers  will, 
unless  endowed  with  unusual  fortitude,  listen  and  yield,  with 
the  result  of  loud  claims  for  the  longest-burning  lamp  on 
earth  and  a  sudden  hush  when  categorical  inquiries  are 
made  as  to  the  efficiency.  The  solemn  fact  is  that  one  can- 
not have  one's  cake  and  eat  it,  too,  in  arc-lamp  practice 
or  anywhere  else. 

If  one  has,  let  us  say,  100  grams  of  highly  efficient  elec- 
trode and  burns  it  under  conditions  that  give  it  a  very  long 
life  he  will  not  get  the  same  luminous  flux  as  if  he  had 
burned  the  same  amount  of  light-giving  material  in  a 
shorter  time.  If  he  attempts  to  dodge  the  issue  by  juggling 
with  the  composition  the  result  is  generally  worse,  and 
every  step  taken  to  increase  life  by  such  means  is  usually  a 
step  backward  as  far  as  luminous  efficiency  goes.  It  may 
be  possible  to  get  an  improved  electrode  better  than  any  we 
now  have  and  still  giving  a  long  life,  but  the  same  electrode 
burned  intensively  will  go  to  a  much  higher  efficiency. 
In  other  words,  great  as  the  advantage  of  long  life  is  from 
a  practical  standpoint,  and  promising  as  are  some  of  the 
lamps  now  available,  particularly  for  use  with  alternating 
current,  one  must  be  constantly  watchful  lest  the  same 
temptations  that  led  to  the  downfall  of  the  inclosed  carbon 
arc  may  bring  to  grief  the  inclosed  flaming  arc.  Its  de- 
velopment is  beginning  in  a  very  promising  manner,  and  it 
will  be  a  subject  for  genuine  regret  if  failure  should  come 
through  over-insistence  on  extreme  burning  life.  It  is  a 
case  where  it  would  be  desirable  to  proceed  very  cautiously, 
and  to  watch  with  a  jealous  eye  the  maintenance  of  that 
luminous  efficiency  which  has  given  the  flaming  arc  in. 
general  its  present  conspicuous  position. 
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Contents     of    Huge    Storage    Reservoir    of    LaCrosse 

Water  Power  Company  Sweep  Black  River 

Valley  in  Wisconsin. 

Damage  estimated  at  more  /than  one  million  dollars  is 
reported  in  the  valley  of  the 'Black  River  of  Wisconsin, 
following  the  release  of  a  deluge  of  water  by  the  hydraulic 
works  of  the  LaCrosse  Water  Power  Company  at  Hatfield, 
Oct.  6.  Heavy  rains  in  the  vicinity  had  caused  the  rise  of 
the  upper  reservoir  of  the  company  at  Dells,  and  an  earth- 
wall  of  this  dam  is  reported  to  have  given  way,  in  spite  of 
the  efforts  of  300  workmen,  discharging  its  flood  upon  the 
main  Hatfield  dam,  5  miles  below.  Fortunately  this  con- 
crete structure,  50  ft.  higli  and  500  ft.  long,  held  securely 
even  with  a  sheet  of  water  13  ft.  thick  pouring  over  its 
crest  and  over  the  earth  dykes  at  the  ends  of  the  dam 
and  the  raging  waters  continued  15  miles  downstream 
to  the  village  of  Black  River  Falls,  where  the  principal 
damage  was  done.  At  Black  River  Falls  a  municipal  water- 
power  dam  and  plant  had  been  erected  (described  in  the 
Electrical  World,  June  i,  191 1 ),  and  the  backwater  and 
eddies  caused  by  this  dam  are  said  to  have  deflected  the 
flood  through  the  principal  part  of  the  town,  destroying 
most  of  the  business  blocks  and  rendering  many  of  the 
2000  inhabitants  homeless.  The  municipal  plant  was  com- 
pletely demolished. 

The  8500-k\v  plant  of  the  LaCrosse  Water  Power  Com- 
pany at  Hatfield  is  in  point  of  reservoir  capacity  and  head 
one  of  the  largest,  if  not  the  largest,  hydroelectric  under- 
takings in  the  Middle  Western  States.  Its  two  great  reser- 
voirs comprise  hundreds  of  acres  of  pond  area,  and  its 
water-wheels  utilize  an  available  head  of  91  ft.  to  100  ft. 
The  plant  is  near  Hatfield,  approximately  50  miles  from 
the  cities  of  LaCrosse..  Wis.,  and  Winona,  Minn.,  both  of 
which  obtain  electrical  energy  from  the  8500-kw  station 
over  a  joint  transmission  line.  The  principal  water  storage 
of  the  power  company's  plant  was  the  Dells  reservoir, 
where  a  comparatively  low-head  dam  impounded  a  huge 
area,  normally  discharging  through  its  concrete  head  gates 
and  spillway  into  the  old  river  bed,  which  was  in  turn 
flooded  by  the  principal  Hatfield  dam  5  miles  below.  The 
Dells  dam  was  thus  relied  upon  only  for  season  storage, 
and  it  was  this  dam,  according  to  the  accounts  received, 
which  suffered  an  injury  to  one  of  its  earth  wing- walls,  dis- 
charging its  water  suddenly  into  the  lower  reservoir.  The 
lower  reservoir,  closed  by  the  50-ft.  Hatfield  dam  and  hav- 
ing an  area  of  nearly  700  acres,  is  of  an  average  depth  of 
50  ft.,  10  ft.  of  which  is  available  for  draw-down.  From 
the  northwest  end  of  the  Hatfield  dam  to  the  power  house. 


Fig.    1  — Hatfield    Da 


Crete,  measures  146  ft.  by  57  ft.  in  plan  and  provides  for  j 
fciur  2400-kw  water-wheel  generators,  two  of  which  are  in-' 
stalled.  A  total  head  of  91  ft.  or  more  is  available  at  thei 
l)ower  house  through  the  construction  of  the  supply  canal,' 


Power  Mouse   2000' Dyke. 
(91' Head)  ' 


Hatfield  L 
(50' High) 

^2500' Earth  Dyke 
■^12 Miles  to  Black  River  Falls 

Fig.    2 — Map    of    LaCrosse    Water-Power    Development. 

2.5  miles  in  length  from  the  dam.  During  the  flood  opera 
tion  of  the  water-power  plant  was,  of  course,  interrupted 
and  auxiliary  steam  plants  were  started  up  at  LaCrosse  1 
Winona. 

Not  only  was  the  flood  in  the  river  a  big  one,  but  the.| 
quantity   of   water   flowing   in   the    river   was   more  tharil 
doubled,  perhaps  trebled,  for  a  short  time  by  the  emptyingi 
of  the  Dells  reservoir.     The  Dells  dam  was  constructed! 
subsequent  to  the   Hatfield  dam   and,   of  course,  no  pro- 
vision was  made  at  the  Hatfield  dam  to  protect  from  an\i| 
flood  greater  than  that  which  would  naturally  occur  in  ths 
river.     The  Hatfield  dam  has  a  spillway  489  ft.  long  and 
the  dikes  were  built  12  ft.  higher  than  the  crest  of  the  dan 
A  flood  of  60,000  or  70,000  second  feet,  therefore,  couldl 
have  been  safely  passed  over  the  dam.     This  would  havfl 
been  an  extremely  large  amount  of  water  from  a  drainagl 
area  of  1264  sq.  miles  located  in  a  district  of  low  rainfalf 
A  complete  illustrated  description  of  the  LaCrosse  Wate| 
Power  Company's  development  appeared  in  these  column|j 
March  31,  1910. 

While  the  flood  which  rushed  down  the  Black  River  vail 
ley  was  not  of  the  overwhelming  proportions  of  the  Austir| 
Pa.,  disaster,  the  water  at  points  below  rose  rapidly  to 
stage  of  40  ft.  or  more  almost  without  \varning.     Had  th 
main  Hatfield  dam  failed  under  the  terrific  strain  of  disT 
charging  the  flood  over  it  (which  reached  a  depth  of  13  f 
along  its  500-ft.   spillway)    it  is  impossible  to   guess  whr 
might  have  been  the  extent  of  the  calamity  in  the  towr 
below  through  the  sudden  release  of  this  additional  hug 
quantity  of  water.     The  water-power  company  had  bee 
fighting  the  rising  waters  in  the  upper  reservoir  for  a  wee', 
and  had  made  desperate  efforts  to  reinforce  the  weakene 
dyke  which  later  failed. 

The  municipal-plant  dam  at  Black  River  Falls,  which 


13,000  ft.  distant,  was  led  the  power  canal,  100  ft.  wide,  cut 
into  the  side  slope  of  the  valley.  In  the  effort  to  relieve 
the  pressure  on  the  main  dam  this  canal  is  reported  to  have 
been  dynamited.    The  power  house,  of  brick,  steel  and  con- 


LaCrosse    Power   Station    from    East    Side   of    River. 

held  partially  responsible  for  the  local  damage  in  hold  ; 
back  the  tremendous  discharge  of  water  which  struck  t 
without  warning,  was  a  concrete  structure  developinf* 
head  of  18  ft.     Although  designed  for  a  total  capacity  f 
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Soo  kw,  the  first  400-k\v  unit  w  as  installed,  driven  by  one  of 
^  future  pair  of  400-hp  runners,  sufficient  for  carrying  the 
present  load  on  the  plant.  During  the  worst  of  the  flood 
the  main  streets  of  the  town  were  20  ft.  to  30  ft.  under 
i.vater  and  the  foundations  of  many  buildings  were  swept 
away,  the  structures  themselves  tumbling  into  the  flood. 
(n  spite  of  the  property  damage  no  losses  of  life  are  con- 
firmed. Several  instances  of  personal  courage  were  re- 
iported  during  the  disaster.  .'Xs  soon  as  the  caretaker  of 
i:he  upper  Dells  dam  discovered  the  break  he  rode  desper- 
itely  throughout  the  J^tu  warning  occupants  of  iuipcrilcl 
lomes  to  seek  higher 'ffound.  For  hours  tiie  flood-stricken 
towns  were  cut  off  froiii  connnunication  with  the  outside 
world  until  telephone  linemen  swam  to  and  climbed  the 
ooles  of  the  remaining  lines,  reporting  the  disaster  through 
fhetT  test  sets.  Mr.  W.  J.  Ferris,  formerly  of  Chicago,  is 
president  and  general  manager  of  the  LaCrosse  Water 
''^n-er  Company,  and  Mr.  W.  S.  Woods  is  chief  engineer. 


at  the  weekly  luncheons  furnished  by  the  Edison  Company 
at  its  building. 


Boston  Electric  Vehicle  Club. 


!ie  weekly  luncheon  and  meeting  of  the  Electric  Vehicle 

.;b  of  Boston  was  held  at  the  Edison  Building  in  that 

dty  Wednesday  noon,  Oct.  4.     Mr.   Herbert   W.   Moses, 

nanager  of  the   1912  Boston   Electric   Show,   was  chosen 

):hairman  of  the  meeting. 

Secretary  L.  D.  Gibbs  explained  the  plans  of  the  Boston 

'•son   Company    for   a    flashing   electric    vehicle   sign    on 

'.ston  Street.  Boston.     Mr.  W'hiting.  for  the  committee 

co-operative  advertising,  urged  the  importance  of  en- 

■iasm  in  the  campaign  now  going  on.     Mr.  Day  Baker 

jested  that  plans   for  the  co-operative  advertising  be 

c  known  well  in  advance,  so  that  agents  could  secure 

lUate  appropriations  for  the  purpose  from  their  firms. 

'. r.  A.  F.  Neale,  of  the  Baker  Motor  Vehicle  Company; 

Baker,  of  the  General  Vehicle  Company ;  Mr.  Whiting, 

the  Bailey  Company,  and  Mr.  Emery  for  the  Walker 

/chicle  Company,   all  stated  that  they  would  take   space 

fach  week.    Other  dealers  and  agents  are  expected  to  come 

"•o  the  campaign  in  a  short  time. 

>n  motion  of  Mr.  Mansfield  it  w-as  voted  that  the  secre- 

be  instructed  to  write  the  president  of  the  Electric 

icle  Association  of  America  stating  that  the  club  had 

id  unanimously  to  join  with  the  New  England  Section 

the  Electric  Vehicle  Association   of  America  and  the 

5on   Electric   Illuminating   Company,   of   Boston,   in   in- 

ig  the  national  association  to  hold  its  annual  conven- 

!  in  Boston  next  year  during  the  1912  Electric  Show. 

•  Ir.  Frank  J.   Stone  outlined  plans  to  increase  the   in- 

<  rest  in  the  electric  vehicle,  which  include  a  banquet,  to 

k'hich  the  Governor  and  city  officials  will  be  invited,  and 

he  plan  was  adopted  by  vote  of  the  club  and  a  committee 

'f  five  appointed  to  take  charge  of  the  matter. 

It  was  announced   that   sixty-one   new   electric   vehicles 

e  been  sold  in  Newark,  N.  J.,  since  the  electric  vehicle 

paign  was  opened  there. 

Mr.    Baker   reported   that   a    i-ton    gasoline    truck    cost 

.^,270  for  repairs  in  one  year,  and  the  average  haul  was 

It  28  miles  per  day.     Mr.  Eldredge  cited  the  case  of  a 

asoline  car  that  was  in  use  fourteen  months  on  which  the 

epairs  cost  over  $2,000.     He  stated  that   from  conversa- 

ons  with  gasoline  truck  owners  all  over   New   England 

c  knew  of  tione  that  was  economical  on  the  basis  of  ton- 

lile's.    The  next  meeting  will  be  held  Oct.   18. 

A  flashlight  photograph  was  taken   of  the  members  in 

ttendance  at  the  meeting.     The  club  was  started  as  a  re- 

jiilt  of  the  indorsement  of  electric  vehicles  by  the  Boston 

piison  Company.     It  has  been  a  valuable  adjunct  in  the 

ampaign  and  gives  an  opportunity  for  the  interchange  of 

|eas  and   information    by    vehicle   agents    in    Boston    and 

icmity.    From  twenty  to  thirty-five  men  are  in  attendance 


Santa  Rosalia,  Mexico,  Hydroelectric  Plant. 

The  Me.xican  .Northern  I'ower  Company,  composed  of 
Canadians,  which  is  constructing  a  great  hydroelectric  en- 
terprise on  the  Conchos  River,  25  miles  distant  from  Santa 
Rosalia,  Chihuahua,  now  has  more  than  looo  men  em- 
ployed in  the  work.  The  dam  is  partly  finished.  Besides 
storing  water  for  operating  the  proposed  hydroelectric 
plant,  which  is  to  have  a  capacity  of  about  50,000  hp,  it  will 
be  the  means  of  affording  a  water  supply  for  irrigating 
200,000  acres  of  land  situated  in  the  valley  of  the  Conchos 
River.  The  company  is  operating  under  favorable  conces- 
sions granted  by  the  state  and  federal  governments.  It 
began  construction  work  about  two  years  ago  and  carried 
it  on  steadily  until  the  outbreak  of  the  revolution  last  fall. 
For  several  months  a  shortage  of  labor  interrupted  opera- 
tions, but  this  condition  is  now  relieved,  and  it  is  announced 
that  the  big  enterprise  will  be  finished  by  June,  1913.  The 
project  involves  the  expenditure  of  about  $15,000,000  gold, 
making  it  one  of  the  most  important  foreign  industrial 
works  now  in  progress  in  Mexico.  In  order  to  afford  trans- 
portation facilities  for  conveying  material  and  supplies  to 
the  construction  camp  a  standard-gage  railroad  was  con- 
structed from  Santa  Rosalia  to  the  dam  site,  a  distance  of 
22  miles.  The  electric-transmission  lines  from  the  hydro- 
electric plant  will  run  to  the  cities  of  Chihuahua,  Parral, 
Jiminez  and  a  number  of  smaller  towns,  as  well  as  to  many 
of  the  principal  mining  camps  of  the  State. 


Convention    cf  Iron    and    Steel    Electrical    Engineers 


An  account  of  the  first  three  days'  sessions  of  the  Asso- 
ciation of  Iron  and  Steel  Electrical  Engineers,  which  met 
in  convention  at  the  Hotel  Imperial,  New  York  City,  Sept. 
25-30,  was  published  in  last  week's  issue.  Three  papers 
were  read  at  Thursday  morning's  session  as  follows :  "De- 
sign of  Electrically  Driven  Central  Pumping  Station.''  by 
Mr.  F.  W.  McKee,  of  the  Jones  &  Laughlin  Steel  Com- 
pany ;  '"The  Regulating  Storage  Battery  in  Steel  Works 
Service,"  by  Mr.  F.  W.  Woodhull,  of  the  Lukens  Iron  & 
Steel  Company,  and  "Prime  Movers  in  Central  Power  Sta- 
tions," by  a  representative  of  the  Westinghouse  Machine 
Company.  As  pointed  out  last  week  abstracts  of  papers 
and  discussions  are  withheld  until  after  their  appearance 
in  the  transactions  of  the  association.  On  Thursday  after- 
noon a  visit  was  made  to  the  works  of  the  Crocker-Wheeler 
Company   at   Ampere,    N.   J. 

On  Friday  morning  the  association  was  the  guest  of  the 
General  Electric  Company  at  its  Harrison  lamp  works  and 
a  luncheon  was  served  in  the  Hotel  Martinique  when  the 
visitors  returned  to  New  York.  The  Friday  afternoon 
session  was  given  over  to  a  consideration  of  lighting  for 
steel  mills,  Messrs.  S.  R.  Fortune,  of  the  Cooper  Hewitt 
Electric  Company;  C.  J.  Mundo,  of  the  General  I'"lectric 
Company,  and  W.  Harrison,  of  the  National  Electric  Lamp 
.Association,  presenting  papers  in  which  the  respective 
products  of  their  companies  were  extolled.  A  paper  was 
also  prepared  on  steel-mill  illumination  by  Mr.  H.  M. 
Gassman.  of  the  Tennessee  Coal,  Iron  &  Railroad  Com- 
pany. The  paper  was  read  by  Mr.  B.  R.  Shover,  who  also 
discussed  the  subject  of  steel-mill  lighting  at  some  length. 
Mr.  Gassman  called  attention  to  the  defects  of  arc  lamps 
and  of  flaming-arc  lamps  for  steel-mill  service  and  favored 
in  their  stead  the  installation  of  tungsten  lamps  of  large 
size  rather  than  clusters  of  smaller  tungsten  lamps.  His 
company  had  made  the  substitution  with  profit.  Mr.  Shover 
cited  some  tests  made  on  50-volt  and  loo-volt,  40-watt  tung- 
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sten  lamps  by  the  Carnegie  Steel  Company.  The  lamps 
were  placed  in  a  machine  which  subjected  them  to  shock 
and  the  results  given  by  Mr.  Shover  showed  that  the 
lower  voltage  lamp  was  more  rugged,  withstanding  on  an 
average  11.505  shocks  to  3697  shocks  by  the  lOO-volt 
lamps. 

It  was  decided  to  hold  the  next  annual  meeting  of  the 
ii.ssociation  during  the  last  week  in  September,  and  Boston, 
Washington,  Detroit  and  Milwaukee  were  considered  as 
being  desirable  cities  in  which  to  convene,  the  last-named 
city  having  the  most  advocates.  No  definite  city  was 
chosiii,  howevt-r.  the  matter  being  left  to  the  e.vccntive 
committee. 


Annual  Meeting  of  the  Empire  State  Association. 


The  ainiual  meeting  of  the  Empire  State  Gas  &  Electric 
Association  was  held  on  Oct.  6  at  the  Engineering  So- 
cieties Building,  New  York  City.  In  the  absence  of  the 
president,  Mr.  M.  J.  Brayton,  Utica,  it  was  called  to  order 
at  10  a.  m.  by  Mr.  R.  M.  Searle,  of  Rochester.  The  read- 
ing of  the  minutes  of  the  previous  meeting  was  dispensed 
with,  and  Mr.  C.  H.  B.  Chapin,  the  secretary,  then  read 
the  report  of  the  executive  committee.  The  report  of 
the  treasurer.  Mr.  A.  B.  Beadle,  \e\v  York,  was  then 
presented. 

Mr.  C.  G.  Durfee,  Rochester,  presented  the  report  of  the 
committee  on  electric  meters.  Among  various  matters  dis- 
cussed the  committee  brought  out  the  fact  that  several 
manufacturers  had  placed  on  the  market  recently  meters  of 
small  capacity  which,  while  being  accurate  to  a  high  de- 
gree, are  much  cheaper  than  the  older  types.  The  com- 
mittee considered  that  these  would  be  helpful  to  the  vari- 
ous companies,  particularly  the  smaller  companies,  and 
would  enable  them  to  replace  gradually  old  types  of  meters 
with  new  types  and  especially  to  substitute  induction  meters 
for  the  commutator  type  meters  on  alternating-current  cir- 
cuits. It  was  urged  by  the  committee  that  companies  that 
are  not  making  periodic  tests  of  meters  in  service  should 
introduce  this  practice,  as  it  would  certainly  be  to  their 
advantage  to  do  so. 

Mr.  T.  R.  Beal,  of  Poughkeepsie,  presented  the  report 
of  the  committee  on  taxation,  which  gave  a  summary  of 
laws  or  recent  amendments  to  existing  statutes  relating 
to  this  subject. 

In  the  discussion  on  the  subject  by  this  committee  Mr. 
R.  M.  Searle  suggested  for  serious  consideration  by  the 
companies  a  plan  whereby  the  taxes  may  be  shown  on  each 
bill  rendered  to  a  consumer.  That  is  to  say,  the  total 
amount  of  each  customer's  bill  would  be  divided  between 
the  total  charge  for  the  service  and  the  proportionate 
taxes  which  would  accure  in  each  case.  The  Rochester 
Railway  &  Light  Company.  Mr.  Searle  added,  would  be 
perfectly  willing  to  introduce  a  system  of  this  character, 
believing  that  it  would  show  the  facts  in  relation  to  ques- 
tions of  taxation  more  clearly  than  any  other  means  that 
have  been  considered.  Mr.  Searle  added  that  the  present 
form  in  which  taxes  are  levied  upon  public-utility  com- 
panies is  a  form  of  indirect  tax  upon  the  community,  be- 
cause whatever  taxes  are  levied  are  added  in  turn  to  the 
cost  of  the  service  rendered.  However,  as  taxes  are  now 
levied  they  are  not  shown  in  such  detail  that  the  con- 
sumers realize  the  extent  to  which  they  are  burdened! 
If  a  public-utility  company  pays  an  amount  of  taxes  in  a 
community  greater  in  proportion  than  other  companies  or 
individuals,  it  simply  collects  the  taxes  from  its  customers. 
The  larger  the  tax  is  in  the  aggregate,  the  larger  the  pro- 
vision that  must  be  made  in  expenses  for  its  payment.  To 
levy  the  tax  in  this  indirect  manner  compels  resident  house- 
holders to  pay  a  larger  proportionate  tax  than  alien  own- 
ers of  property.  The  members  felt  that  they  would  like 
to  study  the  subject  and  Mr.   Searle  was  asked  to  submit 


his   remarks   in   printed    form   in   order   that    they   may  be 
given  further  consideration. 

Mr.  E.  C.  Scobell,  Rochester,  chairman  of  the  coiu- 
mittee  on  accounting,  reported  verbally  that  the  committee 
is  suggesting  to  the  State  Board  of  Tax  Commissioners 
and  the  New  York  Public  Service  Commission,  Second 
District,  the  advantages  of  making  their  forms  of  report 
uniform  as  far  as  possible.  The  committee  is  working  to 
have  the  form  of  report  simplified  as  much  as  possible,  and, 
if  feasible,  to  have  the  details  reduced  in  number. 

Attention  was  called  by  their  committee  to  the  fact  that) 
if  advantage  is  to  be  taken  of  the  amendment  to  Section 
of  the  Public-Service  Commission's  law  relating  to  the! 
issue  of  securities  for  reimbursement  of  the  treasury,  ap-l 
plication  should  be  made  prior  to  Jan.  i,  1912. 

In  the  discussion  which  followed  the  presentation  of  thel 
report  of  the  committee  on  accounting  one  of  the  raembersi 
called  attention  to  the  proposed  order  of  the  Public  Service! 
Commission,  Second  District,  in  reference  to  the  number- 1 
ing  of  poles.  The  secretary  was  directed  to  ask  the  com-  f 
mission  to  fix  a  date  for  a  conference  with  representativesl 
of  the  companies  before  the  final  issue  of  the  order. 

i\Ir.  Searle,  as  chairman  of  the  committee  on  calorimetryJ 
reported  progress.  It  is  expected  that  a  valuable  reporti 
on  this  subject  will  be  made  next  year. 

Mr.  H.  W.  Peck,  Rochester,  chairman  of  the  committeell 
on  arrangements,  reported  that,  in  view  of  the  success  withi 
which  the  district  meetings  held  during  the  year  had  met,| 
similar  gatherings  would  be  held  during  the  coming  season.] 
The  conunittee  has  decided  upon  the  following  nionthsj 
meeting  places  and  subjects  :  November,  Syracuse,  street! 
lighting;  January,  Buffalo,  railroad  crossings;  February! 
Poughkeepsie,  accounting ;  March  or  April,  Fulton,  new] 
business;  May,  Ithaca,  joint  use  of  poles  and  suburban  dis-jjj 
tribution;  June  or  July,  Rochester,  use  of  auto  trucks. 

Mr.  J.   T.   Hutchings,  general   manager   Rochester  Rail-,| 
way  &  Light  Company,  discussed  at  length  the  possibilities^ 
for  public-utility  companies  contained  in  the  new  Stanleyl 
electric  cooker  which  is  to  be  placed  on  the  market  by  theS 
General  Electric  Company.     It  was  suggested  that  if  th<'1 
heater  could  be  sold  by  public-utility  companies  at  a  rea-|il 
sonable  price,  and  a  fixed  rate  per  month  charged  for  it."t 
use    in    households,    the    possibilities    of    making    the   im , 
provement  an  important  source  of  revenue  were  good.    A 
the  request  of  the  chairman,  Mr.  F.  C.  Bates,  of  the  Geni 
eral  Electric  Company,  also  discussed  the  possibilities  0 
the   electric   cooker.      At   the   conclusion   of   the   niorninu| 
session    the    members    went    to    the    Engineers'    Club    fo 
lunch. 

MR.    SEARLE    ON    CIVIC    RELATIONS. 

Mr.  R.  M.  Searle  discussed  the  question  of  the  extent  t 
which  public-service  companies  should  enter  into  civi 
relations.  He  described  in  detail  the  activities  of  th 
Rochester  Railway  &  Light  Company  in  these  matter; 
Fourteen  officials  of  the  company  are  members  of  th 
Chamber  of  Commerce,  and  a  number  are  represented  0 
various  committees  of  that  body.  The  company  has  thre 
members  in  the  Rochester  Ad  Club  and  twenty  in  th 
Rochester  Engineering  Society.  At  the  time  of  two  annu; 
meetings  of  national  organizations  at  Rochester  this  suir 
mer,  the  Grand  Army  of  the  Republic  and  the  Shriner 
the  companv  was  represented  on  committees  of  arrangf 
ment.  The  company  is  also  represented  on  the  Watei 
Power  Race  Commission  and  has  several  members  in  tl 
various  social  and  country  clubs  of  the  city.  The  costs  c 
all  these  memberships  are  met  by  the  company.  At  eac 
social,  political  and  business  gathering  the  company 
represented  by  someone  in  authority.  The  represcntati' 
has  full  authority  to  speak  for  the  company  on  any  su 
ject  that  may  be  brought  up.  if  he  tells  the  truth.  Tl 
men  have  authority  to  go  to  Albany  and  represent  tV 
company  before  committees  or  commissions,  with  fi 
authoritv  so  long  as  thev  tell  the  truth.     .'\  subnrdin.ite  w: 
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may  go  has  the  same  authority  as  if  his  superior  officer  had 

'■^ne  in   his   stead.     One   man   representing  the   company 

ends  ail  fairs,  club  picnics,  civic  luncheons,  etc, 

I  he  policy  which  led  to  the  attitude  of  the  company  in 

these   respects   has   developed    from    meetings    held   every 

Friday,  at  which  forty  or  fifty  men  are  present,  and  every 

subject  of  importance  to  the  company  is  discussed  in  order 

that  all  may  be  well  posted  concerning  general  affairs.     A 

representative   of   the    company   attends    labor   gatherings 

and  other  similar  meetings.     If  the  company  is  attacked 

at  any  meeting  that  takes  place,  the  representative  of  the 

iCompany  who  is  present  makes  a  clean,   frank  statement 

of  tlie  position  of  the  company.     Mr.   Searle   added   that, 

while  so  much   had  been   done   in   this  direction,   the   real 

question  was.  "Can  the  company  afford  not  to  do  more  of 

;t'"  but  that  the  general  officiais,  who  had  full  knowledge 

the  art.  should  not  hamper  the  operations  of  the  com- 

y  by  failing  to  have  others  in  its  employ  just  as  well 

luaiified  to  discuss  its  affairs.     The  theory  of  the  Friday 

ueetings  is  that  a  complete  and  critical  view  of  the  affairs 

f  the  company  will  be  presented  for  the  consideration  of 

-e  who  attend.     The  meetings  give  a  breadth  of  view 

t  is  a  great  advantage  to  every  man.    They  train  men  to 

prepared   to   stand  on   their   feet   and  discuss  questions 

:    give   information    regarding   the   aff'airs   of    the   com- 

V  that  could  not  be  acquired  in  any  other  way.     It  was 

•icularly  gratifying  that  there  had  never  been  a  single 

■rtunity    for  criticism   of  the   men    for   their   action   at 

ic   gatherings. 

'lie  instance   showing  the   advantage   of  prompt   action 
vas  mentioned  by  Mr.  Searle.     He  attended  a  hearing  be- 
fore the  State  Water  Supply  Commission,  at  which  an  at- 
irncy  made  an  attack  on  the  company.     During  the  hear- 
Mr.  Searle  asked  to  be  sworn  and  told  the  lawyer  that 
■vas  ready  to  be  cross-examined  under  oath  regarding 
statements  that  had  been  made  aft'ecting  the  Rochester 
pany.    The  result  of  the  hearing  was  that  the  position 
the  company   was  made   plain   and   the  attack   was   an- 
:ed  as  soon  as  it  was  made  public.     If  the  question  of 
gnizing  the  attack  had  had  to  be  referred  to  the  direc- 
-.  a  good  deal  of  delay  would  have  occurred  before  the 
;tion  of  the  company  could  have  been  set  right  in  the 
I'.mds  of  the  public. 

I  Employees  who  are  given  authority  to  speak  for  the 
:onipany  in  this  way  have  to  have  the  same  feeling  toward 
he  board  of  directors  and  superior  officials  that  they  would 
iiave  toward  a  father.  The  company  does  not  believe  in 
.lolding  toward  its  men  an  attitude  which  in  effect  says, 
'Why  didn't  you  say  this  or  that?"  The  theory  is  that 
)rocrastination  would  easily  cost  the  company  one  hundred 
imes  more  than  any  possible  errors  of  judgment.  The  of- 
icials  and  employees  who  have  authority  in  these  matters 
inderstand  that  they  are  to  do  something  and  that  they 
vill  be  supported  by  their  superiors.  With  this  feeling  de- 
veloped as  it  is  a  man  goes  out  with  courage  to  do  business. 
jet  a  contract  or  defend  the  company,  and  all  who  have 
mything  to  say  tell  the  same  story  all  the  titne. 
;  Mr.  Searle  suggested  the  disappointed  feeling  of  men 
.vho  would  fear  that  censorious  criticism  would  be  visited 
m  them  for  what  they  did.  The  criticism  at  the  Friday 
neetings  is  of  a  constructive  nature.  A  man  who  goes  out 
0  do  business  for  the  company  knows  that  when  a  thing 
s  right  to  do  he  has  authority  to  do  it.  If  a  meeting  to 
onsider  the  affairs  of  a  charitable  institution  is  held,  a 
^pre^ntative  of  the  company  is  present,  and  he  knows 
hat  he  has  authority  to  donate  a  gas  stove,  if  it  appears  to 
«  right.  He  does  not  have  to  refer  the  question  to  a 
•"''"v/  °^'^"  °^  '°  '^^  ^°^^^  °^  directors.  If  an  e.xecu- 
ive,  Mr.  Searle  said,  tries  to  shoulder  too  much  responsi- 
•'hty  It  leads  to  trouble.  Other  officials  ought  to  be  thor- 
;ughly  competent  and  to  know  ten  times  as  much  of  the 
etails  of  their  work  as  executive  officials.  All  they  need 
'  enthusiasm.    If  they  go  to  the  executive  with  a  proposi- 


tion and  he  agrees  with  them,  they  go  ahead  and  make  a 
success  of  it.  If  lie  says  "No,"  the  men  get  discouraged 
and  in  time  stop  making  suggestions. 

If  the  men  are  not  competent  to  decide  what  is  right,  the 
company  should  get  men  who  can  decide  questions  them- 
selves. The  theory  is  that  if  an  assistant  is  competent  to 
do  the  work  in  case  of  the  death  of  his  superior,  he  is 
competent  to  represent  the  company  at  any  time.  The 
attitude  of  the  company  in  these  matters  extends  through 
all  the  officials  and  subordinates,  and  even  to  the  office  boy, 
who  has  authority  to  go  into  offices  and  remind  officials 
that  cahers  are  waiting  to  see  them.  Continuing,  Mr.  Searle 
said  that  no  policy  of  this  character  could  succeed  unless 
the  executive  officials  had  the  manliness  to  stand  by  subor- 
dinates who  might  make  honest  errors  of  judgment.  He 
said  that  five  daily  newspaper  representatives  see  officials 
of  the  company  every  day.  Any  man  has  authority  to  talk 
to  the  reporters  if  he  tells  the  truth.  The  reporters  find 
a  good  deal  of  news  in  what  the  company  does  when  the 
officials  themselves  would  not  realize  that  they  had  any- 
thing worth  publishing.  It  is  a  physical  impossibility  for 
the  executives  to  do  all  the  work.  The  real  work  of  man- 
agement of  the  company  is  done  by  subordinates. 

After  Mr.  Searle  finished  his  talk  it  was  voted  that  the 
remarks  be  printed  for  distribution  to  the  members  of  the 
association. 

In  subsequent  discussions  on  general  subjects  attention 
was  called  to  the  recent  decision  of  the  United  States 
Circuit  Court  regarding  the  value  of  the  Des  Moines  (la.) 
water  system. 

The  election  of  officers  resulted  as  follows:  President, 
Mr.  R.  M.  Searle,  Rochester;  first  vice-president,  Mr.  C. 
G.  M.  Thomas,  Flush-'ng:  second  vice-president.  Mr.  J.  C. 
De  Long.  Syracuse;  treasurer,  Mr.  Stuart  Wilder,  West- 
chester Lighting  Company ;  secretary,  Mr.  C.  H.  B.  Chapin, 
Xew  York. 


Convention    of    the    Electric    Vehicle    Association    of 
America. 


The  second  annual  convention  of  the  Electric  Vehicle 
Association  of  America  was  held  Oct.  10  in  the  Engineer- 
ing Societies  Building,  New  York  City.  There  were  three 
sessions — morning,  afternoon  and  evening — in  addition  to 
a  short  business  session  which  preceded  the  work  of  the 
convention  proper  at  which  routine  work,  including  pro- 
posed changes  in  by-laws,  was  disposed  of.  On  the  recom- 
mendation of  the  nominating  committee  the  prsent  officers 
were  proposed  for  re-election  in  order  that  the  program 
mapped  out  by  them  last  year  might  be  carried  out  to 
fruition.  Mr.  E.  S.  Mansfield  on  behalf  of  numerous  elec- 
trical interests  in  Boston  extended  an  invitation  to  the 
association  to  hold  its  next  annual  meeting  in  Boston  dur- 
ing the  electrical  show  in  that  city,  which  will  open  in  the 
Mechanics'  Building  Sept.  28,  1912. 

president's  address. 

The  meeting  was  opened  by  the  delivery  of  the  presi- 
dential address  by  Mr.  W.  H.  Blood,  Jr.  In  one  year,  he 
said,  the  association  has  succeeded  in  enrolling  a  member- 
ship of  200,  and  it  was  pointed  out  that  the  National 
Electric  Light  Association  was  nearly  ten  years  in  secur- 
ing an  equal  membership.  In  this  country  there  is  invested. 
he  said,  $10,000,000  in  electric  trucks,  and  $30,000,000  in 
electric  pleasure  vehicles,  and  nearly  one-third  of  these 
amounts  has  been  spent  within  the  last  twelve  months. 
Mr.  Blood  suggested  that  the  activity  of  the  Electric 
Vehicle  Association  of  .\merica  might  have  something  to 
do  with  the  recent  great  increase.  The  prospective  pur- 
chaser of  a  commercial  electric  car  no  longer  asks  "Will 
it  work?"  He  knows  that  it  will,  and  now  simply  wishes 
to  ascertain  what  it  costs  to  move  a  ton  a  mile,  and  how 
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many  days  in  the  year  a  truck  can  be  depended  upon.  On 
the  other  hand,  the  electric  vehicle  salesman  has  now  little 
dirticulty  in  proving  to  the  satisfaction  of  a  prospective 
purchaser  that  the  cost  per  ton  mile  for  handling  merchan- 
dise within  city  limits  is  lower  when  the  electric  truck  is 
used  than  when  any  other  means  are  employed,  and  that 
the  electric  truck  is  a  far  more  reliable  piece  of  apparatus 
than  the  gasoline  truck.  It  was  pointed  out  that  during 
the  hot  wave  last  July  3752  horses  died  of  exhaustion  in 
the  four  cities  of  New  York,  Chicago,  Philadelphia  and 
Boston  alone,  representing  a  property  loss  of  about  $1,000.- 
000. 

j\!r.  Blood  said  that  the  activity  of  the  makers  of  gasoline 
cars  who  have  taken  up  the  manufacture  of  commercial 
trucks  during  the  past  year  or  two  has  been  phenomenal. 
and  that  sales  of  cars  of  this  type  have  simply  emphasized 
the  almost  universal  tendency  toward  mechanically  oper- 
ated trucks.  The  gasoline  and  the  electric  truck  are  not, 
in  a  general  sense,  competitors;  each  has  its  own  field,  and 
the  field  of  the  electric  is  fast  widening.  Moreover,  while 
the  price  of  gasoline  (through  deterioration  of  quality)  is 
steadily  rising,  the  price  of  electricity  is  constantly  going 
down,  which  condition  has  a  significance  that  no  business 
man  can  fail  to  appreciate. 

Referring  to  the  field  for  mechanically  operated  vehicles 
Mr.  Blood  said  that  over  the  streets  of  Boston  alone  25,000 
tons  of  freight  are  handled,  on  the  average,  every  day  in 
the  year,  and  that  the  total  freight  handled  by  wagons 
throughout  the  country  is  certainly  more  than  ten  times 
as  great  as  that  handled  by  all  of  the  railroads  put 
together.  A  rough  estimate  of  the  number  of  power 
wagons  necessary  to  do  the  trucking  in  this  country  which 
can  be  advantageously  handled  by  electric  power  indicates 
that  nearly  3.000,000  of  such  wagons  would  be  required. 
Mr.  Blood  called  upon  the  central  stations  of  the  country 
to  see  that  not  gasoline  but  kw-hours  are  used  for  this 
work,  and  asked  vehicle  manufacturers  to  place  in  the  hands 
of  the  public  electric  vehicles  capable  of  properly  accom- 
plishing the  service  required  of  them,  to  supply  storage 
battery  manufacturers  and  requested  rugged  and  efficient 
batteries  which  may  be  used  by  any  one. 

The  work  of  the  various  committees  of  the  association 
was  appreciatively  mentioned,  particularly  that  of  the  com- 
mittee on  standardization  and  of  the  committee  on  rates 
and  charging  stations.  A  national  publicity  campaign  has 
been  prepared  and  funds  for  carrying  it  on  are  now  being 
gathered.  The  hope  was  expressed  that  national  adver- 
tising will  be  supplanted  by  consistent  and  continuous  local 
advertising,  both  on  the  part  of  vehicle  manufacturers  and 
the  central  stations.  The  usefulness  of  the  association.  Mr. 
Blood  said,  had  been  demonstrated  beyond  a  doubt,  and 
every  one  connected  with  the  electrical' industry  should  be 
enrolled  upon  its  list  of  members.  A  provision  of  the  con- 
stitution makes  it  easy  to  form  branch  organizations  in 
centers  of  local  activity,  and  the  hope  was  expressed  that 
during  the  coming  year  a  number  of  these,  similar  to  the 
New  England  branch  now  doing  most  successful  work  in 
the  city  of  Boston,  will  be  formed.  The  committee  on 
education  has  arranged  to  establish  in  trade  schools  and 
as  part  of  the  Y.  M.  C.  A.  courses  regular  courses  of  in- 
struction and  exhibits,  which  will  familiarize  the  voung 
men  of  the  country  with  the  simplicity  and  eflSciencv  of  the 
electric  vehicle,  its  motor  and  its  batterv. 

On  motion  of  Mr.  Hayden  Eames  it  was  decided  to 
print  the  president's  address  and  to  distribute  it  broadcast 
to  all  interested  in  the  electric  vehicle. 

COMMITTEE    REPORTS. 

_  After  the  reading  of  the  president's  address  and  at  other 
times  during  the  day  various  standing  committees  pre- 
sented their  reports.  The  standardization  committee  ex- 
hibited a  charging  plug  constructed  to  pass  100  amp  con- 
tinuously and  to  have  an  overload  capacity  of  150  amp. 
Voltages  equivalent  to  thirty  and  forty-two  lead  cells  were 


already  standardized  and  the  connnittee  suggestetl  a  gci 
together  meeting,  when  the  matter  of  speeds,  loading  spac. 
one-motor  versus  two-motor  equipment  and  guarantor 
mileage  could  be  threshed  out.  The  insurance  committc 
reported  the  results  obtained  from  5000  blanks  solicitin 
statistics  on  vehicles  and  expressed  the  hope  of  soon  effen 
ing  a  preferential  rate  for  pleasure  and  commercial  electn 
vehicles.  The  transportation  committee  suggested  that 
representative  of  the  association  join  with  a  committee  ■ 
the  National  Association  of  Automobile  Manufacturei 
and  endeavor  to  have  the  classification  committee  of  tl 
railroads  make  a  distinction  between  gasoline  and  electr 
cars  in  freight  rates.  The  membership  committee  report( 
a  total  of  197  members  acted  on,  with  twelve  more  1 
follow,  and  with  thirty-two  applications  from  one  fin 
Of  the  seventy-three  active  members  of  the  associatio 
twelve  are  vehicle  manufacturers,  forty-eight  are  centra 
.station  companies,  three  are  publishers  and  ten  are  mam 
facturers  of  accessories.  There  are  five  auxiliary  menibe 
and  119  associate  members  at  the  present  time.  The  iiiei 
bership  is  distributed  as  follows:  One  hundred  and  fort 
seven  on  the  Atlantic  Coast,  thirty-two  in  the  Midfl 
States  and  eighteen  west  of  the  Mississippi  River.  Tl 
committee  on  garages  reported  on  conditions  in  the  gara: 
on  Atlantic  Avenue,  Boston ;  the  committee  on  papers  coi 
mented  on  the  lack  of  data  available  to  members  throu; 
papers  and  the  committee  on  rates  for  charging  stations  li: 
a  printed  report,  but  copies  were  not  received  up  to  t 
close  of  the  convention.  The  report  in  substance  w 
given  by  Mr.  Mansfield  and  showed  that  in  the  matter 
rates  central  stations  certainly  made  concessions  to  t 
electric  vehicle.  The  coraniitJ:ees  on  contests  and  on  t 
establishment  of  courses  of  training  in  electric-vehicle  prr 
tice  reported  progress. 

VEHICLE    COMMERCIAL    PROBLEMS. 

The  first  paper  presented  was  prepared  by  Messrs.  R. 
Lloyd  and  John  Meyer,  of  the  Philadelphia  Electric  Co 
pany,  and  was  entitled  "Electric-Vehicle  Commercial  Pn 
lems."     Among  the  coininercial  problems  to  be  solved 
the   central   station   in   attempting   to   promote   the   use 
electric  vehicles  the  authors  laid  particular  stress  upon  I 
value  of  salesmanship.     Attention  was  called  to  the  gr 
results  obtained  from  proper  salesmanship  in  problems 
lating  to  the  substitution  of  electric  motors  for  steam  1 
gines,  etc.     The  representative  attempting  to  promote  1 
use  of  electric  vehicles  should  study  the  stable  practic 
the  facilities  for  loading  at  the  store,  routing,  the  load  • 
be  carried,  and  in  addition  thereto  the  disadvantages  of 
present  system  as  compared  with  the  advantages  of  the  p 
posed   system.     While  the  industry  is  in   its  infancy 
central   stations  should  be  willing  to  do  many  things 
this  nature   for  the  promotion  of  the  cause,  but  the  ti 
will    come    when    the    central-station    managers    will   re 
agamst   furnishing  all  the  brains  and  labor  necessary  ■ 
take  care  of  electric  vehicles.     Co-operation  with  electi 
vehicle   company   salesmen   is   the  goal   to  be   reached 
central  stations.     These  salesmen  should  be  made  fami  • 
with  the  policy  of  the  central  station  in  the  territory 
which   they   operate   and   should   be   advised   in   regard  • 
rates,  etc.,  so  as  to  permit  of  their  making  statements  t 
will  be  confirmed  by  the  central  station.     The  central  :  - 
tion   should   not  be   expected  to   contribute   to  a  natit  ^i 
advertising  campaign,    for   this   is   peculiarly   the   funct  n 
of  the  vehicle  manufacturer.    However,  the  central  stai  1 
can  co-operate  by  means  of  local  advertising  and  intellig  ' 
salesmanship,  and  the  result  should  be  of  mutual  her  n 
to  the  user,  the  vehicle  manufacturer  and  the  central    '- 
tion.    The  voltage  of  vehicle  batteries  should  be  so  selei  n 
that  they  can  be  charged  conveniently  from  central-sta  " 
mains,  of  which  the  normal  emf  is  usually  between  105  vl^ 
and  115  volts.     .\n  attempt  should  not  be  made  to  alter  le 
system  to  suit  the  battery,  but  the  battery  should  be  mado 
suit  existing  systems.     One  of  the  first  requisites  for  le 
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"itroduction  of  the  electric  vehicle  in  anv  city  is  the  estab- 

iiiicnt  of  a  properly  equipped  garage.  'During  the  period 

iitroduction,  before  there  exists  a  demand  for  charging 

:.ice,  it  is  difficult  to  induce  private  parties  to  establish 

.iric-vehicle    garages    and    vehicle    salesmen    therefore 

k  to  the  central  station  for  the  inauguration  of  charging 

liities.     After  this   branch   of   its   business   becomes   a 

icy-making  proposition  it  could  well  be  turned  over  to 

uner  parties   with   whom   the   central   station   could   then 

';o-opcratc. 

Discussion. 
!  lie  paper  was  discussed  by  Messrs.  J.  C.  Bartlett  and 
R.  Whitney,  of  Philadelphia;  \V.  H.  Blood,  Jr.,  and  E. 
Mansfield,  of   Boston;   A.   Churchward,   of   Lvnn.   and 
A .  Lunn.  of  Chicago.    Mr.  Bartlett  discussed  the  paper 
1  the  viewpoint  of  the  garage  man.  Mr.  Whitnev  from 
viewpomt  of  the  manufacturer  and  the  others  from  the 
ral-station    standpoint.      Mr.    Bartlett   claimed    that    a 
"Mcal  man  lacked  enthusiasm  and  was  a  failure  as  a 
•man.    He  emphasized  the  advantages  of  a  trouble  man 
stated  that  the  majority  of  troubles  were  due  to  undcr- 
-iiiig.  dragging  brakes  and  to  the  commutator  of  the 
r.     Garages  charging  a  flat  rate  of  from  $30  to  $3, 
■nth  for  charging,  washing,  cleaning  and  delivering  an 
TIC   vehicle   were    failures    according   to   the   speaker 
also  claimed  that  the  garage  should  have  a  profit  of 
■t  4  cents  per  kw-hour  on  the  energy  sold.     He  said 
unless  the  garage  was  subsidized  by  the  central-station 
■any  it  could  not  be  made  profitable.     The  bulk  of  his 
nent  was  directed  against  the  central  stations. 
'.  Whitney  also  called  attention  to  some  of  the  short- 
•igs  of  some  distribution   systems  where,   because   of 
of  copper,  it  was  necessary  to  connect  a  battery  across 
^-volt  circuit  and  waste  about  half  of  the  energy  in  a 
■lat.     High   rates    for   energy-,    he   claimed.  •  affect   the 
of  electric  vehicles,  the  buyer  usually  looking  at  the 
'f  energy  as  the  cost  of  operating  the  vehicle. 
■   Mansfield  maintained  that  the  central  station  should 
in  the  plan  for  national  advertising,  as  what  will  help 
lectnc-vehicle  industry  will  help  the  central  station, 
oiced  the  lack  of  enthusiasm  apparent  and  said  the 
e  industry  needed  some  ginger  to  quicken  it.     Where 
siasm  existed  there  was  no  trouble  in  disposing  of 
ic  vehicles   and   no  vexed   questions   needing   settle- 
Mr.  Lunn  said  that  in  Chicago,  where  two  trouble 
ire  employed,  experience  shows  that  they  do  not  go 
the  same  defects  twice  after  having  once  pointed  out 
medy  to  the  user. 


commented  on  some  of  the  forms  given  therein.  Mr 
Coleman  claimed  that  there  was  too  much  complication  and 
bookkeeping  involved  to  make  the  suggested  system  of  use 
especially  in  the  hands  of  a  driver.  Both  the  speakers 
explained  the  forms  used  by  their  respective  companies. 

GARAGE    ILLUMINATION. 

The  author  of  this  paper,  Mr.  J.  G.  Henninger,  of  Cleve- 
land, discussed  in  general  the  lighting  of  large  and  small 
garages  and  referred  briefly  to  the  principles  underlying 
the  proper  illumination  of  a  garage  by  day  and  by  night. 
He  emphasized  the  point  that  there  should  be  plenty  of 
outlets  conveniently  located,  no  matter  how  large  or  how 
small  the  garage  may  be.  In  a  small  garage,  just  large 
enough  to  house  one  machine  and  a  charging  set,  there 
should  be  at  least  two  lamps,  one  located  on  the  ceiling 
and  arranged  so  as  to  light  the  entire  building  interior,  and 
a  second  portable  lamp  to  be  fitted  to  a  long' cord  for  both 
inspection  and  bench  work.  For  convenience  there  should 
also  be  a  lamp  in  front  of  the  building,  controlled  from 
both  the  house  and  garage.  In  larger  garages  the  general 
illumination  should  be  such  that  a  portable  lamp  would 
not  be  necessary,  except  for  the  inspection  of  the  interior 
of  a  car,  or  for  close  work  such  as  adjusting  the  brushes 
on  a  motor  or  making  some  close  adjustments  on  a  gasoline 
engine.  Numerous  outlets  for  portable  lamps  should  be 
arranged  about  the  building  for  the  latter  purposes.  Plans 
of  typical  garages  with  wiring  diagrams  formed  part  of 
the  paper,  which  was  illustrated  by  stereopticon. 

Discussion. 
Mr.  C.  A.  Littlefield,  of  the  New  York  Edison  Company, 
in  discussing  the  paper  called  attention  to  the  fact  that  in 
very  many  cities  the  presence  of  numerous  outlets,  even 
if  not  used,  would  result  in  a  higher  cost  for  energy  owing 
to  the  systems  of  charging  in  vogue.  He  also  commented 
on  the  paper  from  the  viewpoint  of  the  illuminating  engi- 
neer. 

EFFECT     OF     LOW    TEMPERATURE    ON     THE    ALKALINE     STORAGE 
BATTERY. 


•ACCOUNTING    SYSTEM    FOR    ELECTRIC    TRUCKS. 

^-  second  paper  at  the  morning  session  was  written  on 

'ove  subject  by  Mr.  E.  W.  Curtis,  Jr.,  of  New  York 

who  described  a  system   of  accounting   for  electric 

-  which  involved  the  use  of  forms  for  keeping  rec- 

"1  order  that  results  obtained  bv  users  in  one  part 

e  country  could  be  compared  with  the  results  obtained 

■j^other  part.    The  records  were  divided  into  three  dis- 

i..h^^'"r'"'^'"'^"^"^^'  operation  and  performance— and 

-mods  for  determining  under  which  heading  each  item 

expense  should  be  placed  were  described  in  detail.    The 

•tnor  claimed  that  in  the  application  of  any  system  de- 

in««         ,    '"  °P"ating  records  time  is  one  of  the  most 

portant  elements,  and  incidentallv  it  is  the  most  flexible. 

tms  reason  a  time  stamp  and  time  clock  should  be 

-a  in  conjunction  with  the  forms  in  order  to  insure  the 

|.atest  accuracy  in  this  direction,  and  accuracy  can  be 

t  th/trSr^'^  ^^'  ^^^  "'^  °^  clock-recording  instruments 

Discussion 
itiTr  ^'  ^'  "^o'eiian.  of  the  United  Electric  Light  & 

Cvn  tp!"^'   ■'"'''^  ^'°'^-  ^"'l  ^-   L-   Holmes,  of  the 
ofK  tdison  Company,  both  discussed  the  paper  and 


Mr.  Walter  E.  Holland,  of  Orange,  N.  J.,  presented  a 
paper  in  which  attention  was  called  to  an  extensive  series 
of  low-temperature   tests  made  upon  the   Edison  alkaline 
storage  battery  by  the  Electrical  Testing  Laboratories,  at 
the  suggestion  of  Mr.  Edison,  in  order  that  users  of  this 
battery  might  have  full  knowledge  of  its  weak  points,  as 
well  as  of  its  advantages,  and  thus  be  able  to  handle  it'  in- 
telligently and  avoid  trouble.    The  tests  showed  that  there 
is  a  critical  temperature  for  the  electrolyte,  which  varies 
with  the  rate  of  discharge,  below  which  the  capacity  falls 
to  a  low  value,  and  the  lower  the  rate  of  discharge  the 
lower  is  this  critical  temperature.    It  was  found,  however, 
that  as  soon  as  the  battery  was  warmed  to  a  temperature 
above  the  critical  value  the  full  capacity  of  the  battery  was 
obtained  in  every  case.    It  was  evident,  therefore,  that  the 
chemical  action  which  takes  place  in  the  battery  is  retarded 
below  certain  critical  temperatures.     In  service  it  is  neces- 
sary to  prevent  the  electrolyte  temperature   from   falling 
below  the  critical  values.     With  a  battery  box  well  closed 
up  a  wagon  taken  out  of  a  garage  in  which  the  temperature 
has  been  kept  at  65  deg.  can  stand  idle  in  the  street  at  a 
temperature  of  about  7  deg.,  with  a  light  breeze  blowing, 
for  a  period  of  four  hours  before  the  electrolvte  drops  in 
temperature  to  55  deg.,  below  which  the  vehicie  might  be- 
come stalled  if  a  large  current  were  required.    Mr.  Holland 
claimed  that  the  few  cases  where  trouble  was  experienced 
with  pleasure  vehicles  were  invariably  in  cold  localities  the 
conditions  usually  being  that  the  battery  was  charged  about 
once  a  week  in  a  public  garage  and  in  the  meantime  was 
kept  in  an  unheated  shed,  being  used  only  for  very  short 
runs.     In  such  cases  as  this  heating  units  should  be  in- 
stalled inside  the  battery  compartment,  to  be  operated  by 
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the  battery  during  tlie  idleness  of  the  vehicle.  As  soon 
as  the  battery  is  put  in  use  in  propelling  a  vehicle  it  will 
warm  itself.  The  alkaline  storage  battery  has  been  at  a 
great  disadvantage  because  of  vehicle  practice  standard- 
ized by  the  older  lead  battery.  Unsuitable  motors,  low-rate 
charging  apparatus  and  ventilated  battery  compartments 
have  been  the  principal  hindrances,  but  these  are  gradu- 
ally being  overcome  by  progressive  manufacturers. 

Discussion. 

Messrs.  E.  Higgins,  representing  the  manufacturers  of 
the  Detroit  electric  vehicle,  and  F.  E.  Queeney,  of  Gimbel 
Brothers'  New  York  garage,  both  testified  to  the  excellent 
service  received  from  the  Edison  battery  in  winter  when 
proper  precautions  were  taken  to  cut  off  the  air  supply  and 
inclose  the  battery  in  an  easily  removable  cover.  The 
first  speaker  said  that  out  of  the  4000  cells  in  use  by  his 
company  in  New  England  no  serious  trouble  was  noted  due 
to  loss  of  capacity  owing  to  cold  weather.  In  New  York 
the  trouble  was  trifling. 

VEHICLE-BATTERY     PRACTICE     IX     CENTRAL     STATIONS. 

A  paper  on  this  subject  was  read  by  Mr.  S.  C.  Harris,  of 
the  battery  department  of  the  New  York  Edison  Company. 
The  author  showed  to  what  extent  standardization  of 
equipment  would  prove  of  advantage  to  central  stations. 
He  stated  that  a  determined  effort  should  be  made  to  secure 
standard  methods,  both  in  the  construction  and  in  the 
operation  of  vehicle  batteries.  Differences  in  the  design  of 
battery  compartments  cause  an  unnecessary  amount  of 
confusion  and  waste  of  time  in  the  charging  of  batteries. 
In  some  cases  half  an  hour  or  more  is  required  to  make  a 
change  of  batteries,  which,  if  more  conveniently  arranged, 
could  be  changed  in  not  over  ten  minutes.  The  batter) 
compartment  should  be  arranged  so  that  all  of  the  cells 
are  easily  accessible  for  inspection,  cleaning  and  watering. 
The  battery  itself  should  be  standardized,  so  far  as  con- 
struction is  concerned.  There  are  in  use  at  the  present 
time  many  different  styles  of  straps,  any  one  of  which 
would  prove  satisfactory.  Many  different  makes  of  rubber 
jars  are  employed,  while  it  would  be  preferable  to  select 
any  one  for  standardization.  In  the  operation  of  the 
vehicle  batteries  by  the  central-station  garages  there  is  a 
lack  of  uniformity  in  method.  Some  of  the  stations  make 
use  of  curve-drawing  instruments,  others  employ  indicating 
voltmeters,  some  use  ammeters,  some  watt-hour  meters  and 
others  use  amp-hour  meters  with  automatic  circuit-break- 
ers. The  amp-hour  meter  is  being  extensively  employed 
for  ascertaining  the  condition  of  the  battery  while  in  serv- 
ice in  the  vehicle.  However,  this  meter  does  not  indicate 
the  condition  of  the  battery,  but  indicates  only  the  amount 
of  charge  or  discharge,  and  it  may  mislead  a  switchboard 
attendant  into  believing  that  the  battery  is  fully  charged, 
when  in  reality  considerable  more  charge  is  necessary. 
When  used  by  inexperienced  persons  the  readings  of  the 
meter  may  prove  misleading  under  extraordinary  condi- 
tions of  charging.  When  a  battery  has  been  overdischarged 
it  is  best  to  disregard  the  meter  for  subsequent  charges,  as 
well  as  for  regular  overcharges.  The  author  called  atten- 
tion to  the  fact  that  differences  of  over  100  per  cent  in  the 
life-miles  of  batteries  during  practically  the  same  kind  of 
service  are  now  found  to  exist.  The  cause  may  be  im- 
proper operation  or  it  may  be  poor  plate  manufacture,  but 
whatever  the  cause  may  be  combined  effort  should  be  made 
to  locate  it  and  find  a  remedy  therefor. 

Discussion. 

The  paper  was  discussed  by  Messrs.  Bruce  Ford  and  C. 
Blizard,  of  Philadelphia;  W.  Yeager,  of  Brooklyn;  H. 
Alexander,  P.  D.  Wagoner  and  F.  E.  Queeney,  of  New 
York,  and  G.  W.  Lunn.  of  Chicago.  Mr.  Ford  said  that 
from  the  paper  one  might  infer  that  there  are  any  number 
of  proper   methods   of   charging   and   told    of   the   various 


means  of  telling  when  to  stop  a  charge.  He  also  spoke  ol 
the  advantages  of  the  amp-hour  meter  in  vehicle  practice 
Mr.  Blizard  said  that  if  vehicle  manufacturers  could  dc 
termine  on  one,  tvifo  or  three  sizes  of  battery  it  would  bi 
an  easy  matter  to  standardize.  Mr.  Wagoner  e-xpresso^ 
the  same  opinion.  Mr.  Yeager  spoke  on  better  standards 
higher  development  of  battery  equipment  and  the  propei 
operation  and  care  of  vehicles.  Mr.  Lunn  claimed  that  thi 
amp-hour  was  necessary  on  commercial  cars. 

Mr.  Alexander,  who  is  consulting  engineer  for  a  numbe 
of  department  stores  in  New  York,  said  his  experience 
indicated  that  the  less  a  driver  concerns  himself  with  amp 
hour  meters  the  better  the  service.  Drivers  are  not  in 
telligent  when  instruments  are  considered  and  all  that  coul 
be  expected  is  that  he  would  give  the  vehicle  the  same  at 
tention  that  he  would  give  a  horse,  leaving  to  the  garag 
the  rest  of  the  care.  He  said  that  in  delivery  service  th 
electric  vehicle  can  only  use  about  one-third  of  its  capacity 
If  it  delivered  200  packages  a  day  it  did  a  good  day's  wor 
and  that  amounted  to  about  20  miles.  Notwithstandin 
this,  however,  it  compared  favorably  with  the  horse-draw 
vehicle.  He  said  battery  renewals  were  a  large  drawbac 
and  suggested  a  battery  that  would  have  sort  of  a  "smasl 
ing  point" — that  is,  it  could  be  returned  to  the  maker  ( 
would  wear  out  when  it  needed  cleaning.  If  the  battei 
could  be  cheapened  so  that  cleaning  became  unnecessa' 
it  would  be  an  advantage.  The  care  of  the  battery  w 
expensive,  Mr.  Alexander  said,  and  its  upkeep  should  1 
given  over  to  an  inspection  department  maintained  1 
manufacturers. 

THE    BATTERY    TRUCK    CRANE. 

A  paper   on   this   subject   was   prepared  by   Mr.   R. 
Rogers,  of  Schenectady,  N.  Y.,  and  describes  a  niachi 
designed  by  the  General  Electric  Company  which  is  a  coi 
bination  of  hoist,  crane  and  vehicle.     The  latter  is  a  i-t 
storage-battery    truck,    made   very    short    and   having  t 
battery  mounted  on  the  top  of  the  frame  at  the  rear  e 
over  the  traction  wheels,  where  it  acts  as  a  counterweit 
for  the  crane.     The  wheels  are  smaller  than  normal  a 
have  a  greater  speed  reduction  to  the  drive  wheels,  in  on 
to    insure   a   high   draw-bar   pull.      The   springs   under  1 
front    end    are   of   double    strength   to    bear   the   overhu 
weights   liable  to  be   handled   by   the   crane.     The  batte . 
motor    and    controller    are    of    standard    type.      A   cr;  • 
arranged  to  swing  at  180  deg.  is  mounted  on  the  extre; 
front  of  the  vehicle,  and  is  supported  near  the  upper  1  I 
by  a  pivoted  "A"  frame  and  guy  rods  and  at  the  bott 
by   a   large  ball   and   socket  joint.     The  crane   is  equip 
with  rope  and  chain  slings,  barrel  tongs,  bale  grapples,  i 
hooks,  snatch  blocks  and  small  tools.     The  hoist  'is  a  C( 
pact,  weather-proof  motor,  controller,  gears  and  truck 
one  unit,  capable  of  lifting  one  ton  20  ft.  per  minute.   • 
handles  30  ft.   of  cable   and   receives   its  energy  from    t 
vehicle  battery.     The  hoist  is  bolted  to  the  vehicle  fr;  <- 
at  the  foot  of  the  crane,  and  the  cable  passes  up  thro  ■' 
the  hollow   top  pivot  over  the   sheaves  and  ending  1   • 
swivel  hook.    When  loads  of  a  half  ton  or  less  are  ham  ' 
the  pulley  is  removed  and  the  swivel  hook  is  used  diret  ■ 
The  hoist-controller  handle  is  connected  to  a  lever  < 
venient  to  the  operator,  who  pulls  to  raise,  pushes  to  lo  ' 
and  releases  to  stop  at  any  point,  the  lever  returning  to  " 
central  or  off  position  automatically.     The  hoist  cont;  •'• 
beside  the  automatic  holding  brake,  a  load  brake,  w  'l' 
prevents  excessive  speeds  when  lowering.    The  machu"  i-. 
applicable  for  hoisting,  hoisting  and  carrying  on  the  I  "^ 
and  for  towing  trailers.     The  manner  of  using  it  for  t  ?e 
operations  was  explained  at  length  by  the  author. 

Discussion. 
The   paper   was   discussed    bv    Messrs.    T.   I.   Jones  o' 
Brooklyn;  R.   M.   Lloyd,  of  Long  Island  City,  and  Hw- 
Harding,  of  New  York. 
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THE  ELECTRIC   VEHICLE    IN    SMALLER   CITIES. 

The  fact  that  electric  vehicles  have  not  been  generally 

itroduced  in  the  smaller  cities  was  attributed  in  a  paper 

V  Mr.  F.  H.  Golding  to  three  causes.     First,  the  central 

ation  does  not  appreciate  the  value  of  vehicle  charging  as 

source  of  revenue.     Second,  the  central-station  operator 

■•els  that  because  of  some  peculiar  local  condition,  such  as 

rades,  paving  or  character  of  community,  the  introduction 

I   electric   vehicles   into   his   city   cannot   be   successfully 

-.coinplished.    Third,  a  desultory  hit-or-miss  campaign  has 

:sulted  in  a  few  vehicles,  but  failure  to  instruct  vehicle 

jrchasers  properly  and  to  oversee  operation  has  caused 

!'ioles  to  fail  to  give  satisfaction  to  the  users.     In  order 

'  iw  what  can  be  accomplished  in  the  way  of  intro- 

t:  electric  vehicles  in  the  medium-size  city  the  results 

led  at  Rockford,  111.,  were  outlined.     There  are  now 

'    in  this  city,  which  has  a  population  of  about  45,4  o, 

-  electric  pleasure  vehicles  and  eighty  private  charging 

[uipments.     The  success  of  electrically  driven  vehicles  in 

is  city  is  due  in  a  large  measure  to  the   fact  that  the 

"c  company  employed  a   capable   battery   and   motor 

:or  the  purpose  of  instructing  owners  in  the  care  and 

lion   of  the  vehicles   and   batteries.     It   is   estimated 

'le  annual  cost  of  operation  of  an  electric  vehicle  in 

Mrd  is  about  as  follows:    Energy  for  charging.  $60: 

V   maintenance,  $30;   tire   maintenance,   $40:    vehicle 

t  nance,  $50.  the  total  being  $180. 

Discussion. 

lliilding's  paper,  which  was  read  in  his  absence  by 

A.  Hunnewell,  of  Lowell,  Mass.,  brought  forth  more 

-sion  than  any  other  paper  read  before  the  meeting. 

of  the  discussion  was  relevant  and  some  irrelevant 

subject  matter  in  hand.     Mr.  Hunnewell  told  what  is 

done  at  present  by  his  company  in  displacing  horse- 

1   vehicles  and  securing  data   which   he   hoped  would 

service  to  his  company   in   approaching   prospective 

iif  electrics.    Mr.  H.  T.  Sands,  of  the  Tenney  organ- 

1.  objected  to  the  assertion  that  the  central  station 

■lot  appreciate  the  value  of  the  electric-vehicle  load. 

lining  that  the  large  majority  do  appreciate  it  and 

<.  V  desired  to  know  how  to  get  at  it.    He  cited  an  instance 

tillustrate  how  backward  garages  are  to  take  up  the  niat- 

t   of  electric  vehicles.     His  company  in  one  of  the  Xew 

nd  cities  offered  to  install  a  charging  set,  agreed  to 

It  in  repair,  instruct  garage  men  how  to  use  it  and 

-;ive  the  garage  owner  20  per  cent  of  the  profit,  but 

would  accept  the  proposition,  and  his  company  had  to 

a  garage  itself. 

Alexander  cited  instances  where  central  stations 
led  no  facilities  for  charging,  and  also  said  the  cost 
o.rectifiers  was  too  high  and  the  life  of  the  tube  too  short, 
atiough  the  rectifier  was  remarkably  efficient  in  opera- 
i'X  As  compared  with  an  electric  machine  his  records 
siw  that  the  gasoline  machine  is  out  of  service  twice  as 
Teh  as  the  electric,  and  the  repairs  cost  four  times  as 
''cn.  Mr.  Bartlett  also  mentioned  some  instances  where 
tf  central  station  offered  no  inducement  to  electricrvehicle 
urs.  Mr.  Thompson,  of  the  Public  Service  Electric 
Cnpany,  gave  testimony  as  to  the  value  of  having  an 
e^neer  as  a  salesman,  stating  that  in  Newark  they  had 
a  engineer  and  his  sales  averaged  two  a  week.  Mr.'  Rus- 
s<.  of  the  General  Electric  Company,  stated  that  the  life 
otectifier  tubes  averaged  1000  hours. 

he  difficulties  encountered  in  small  cities  by  department 
st'cs  were  evidenced  by  Mr.  Queeney.  who  related  the 
tjibles  of  his  company  in  getting  garage  service  in  Long 
t^nch  and  in  Far  Rockaway.  In  order  to  show  that  the 
V'lcle  manufacturers  are  themselves  backward  in  pushing 
"  r  wares  Mr.  Thoriipson,  of  the  Public  Service  Electric 
.  CP^ny.  stated  that  his  companv  offered  to  expend  $3,000 
woubhcity  work  if  the  manufacturer  would  spend  $300, 
*'  '°""'l  no  one  to  accept  the  offer.     Mr.  Sands  stated 


that  in  one  instance  eight  imiuiries  were  forwarded  to 
manufacturers,  and  in  So  per  cent  of  the  cases  no  demon- 
stration could  be  obtained.  Mr.  T.  I.  Jones  said  there  were 
a  dozen  live  prospects  in  Brooklyn  at  the  present  time  and 
no  attempt  is  made  by  the  manufacturer  to  effect  a  sale. 
One  concern  desires  twenty-five  5-ton  trucks  at  the  rate 
of  three  a  month,  but  only  one  manufacturer  up  to  the 
present  is  willing  to  make  a  demonstration  to  secure  the 
order.  Of  nine  charging  stations  maintained  by  the  Brook- 
lyn Edisoti  company  not  more  than  two  earn  $1.50  a  month, 
and  the  largest  earns  but  $14  a  month.  Messrs.  Hayden 
Lames,  Day  Baker,  C.  D.  Marsh,  F.  J.  Stone  and  others 
also  joined  in  the  discussion. 

IMPEUIMEXTS   TO   THE   GENERAL   INTRODUCTION    OF    POWER 
WAGONS. 

At  the  evening  session  Mr.  Hayden  Eames,  of  Cleveland, 
gave  a  paper  on  the  above  subject.  Among  the  impedi- 
ments to  the  general  introduction  of  the  motor  vehicle  the 
author  claiined  that  the  psychological  difficulties  are  by  far 
the  greatest.  It  will  he  necessary  not  only  to  educate 
owners  and  prospective  users  of  such  vehicles,  but  educa- 
tion must  be  directed  also  towards  employees,  who  in  most 
cases  must  modify  their  point  of  view  and  methods  before 
the  introduction  of  motor  vehicles  can  be  expected  to  be 
general.  The  principal  economical  virtue  of  the  motor 
vehicle  lies  in  its  labor-saving  characteristic.  Under 
jilmost  all  conditions  tlie  wages  of  the  drivers  form  the 
largest  single  item  of  expense.  If  the  work  of  the  man 
operating  the  new  machine  is  arbitrarily  limited  to  only 
what  he  can  do  with  the  old  nothing  is  gained.  In  all 
regular  delivery  systems  the  problem  is  not  only  to  lay  out 
routes  to  fit  the  new  machine,  but  to  select  the  machine 
sizes  so  that  the  largest  possible  machine  that  can  be  fully 
loaded  will  completely  empty  itself  over  a  selected  route 
during  a  day's  work.  When  motor  vehicles  are  substituted 
for  horse-drawn  vehicles  the  method  of  loading  and  un- 
loading, of  handling  packages,  shipping-room  arrangements 
and  routine  must  be  altered  in  order  to  take  advantage  of 
the  new  facilities.  An  investigation  of  the  work  accom- 
plished by  horse-drawn  vehicles  used  by  different  express 
companies  in  Xew  York  City  showed  that  teams  were  idle 
40  per  cent  of  the  total  time.  A  considerable  portion  of 
this  idleness  was  due  to  the  fact  that  the  horses  needed 
rest,  and  the  men  adjusted  their  loading  periods  with  this 
end  in  view.  The  motor  vehicle  requires  no  rest,  and 
hence  the  loading  time  can  be  considerably  decreased. 
However,  it  is  difficult  to  persuade  the  average  user  that 
the  idle  periods  in  a  day's  work  in  any  way  affect  a-  com- 
parison of  the  draft  animal  and  the  motor  vehicle.  The 
author  concluded  that  the  whole  question  of  the  rapid  in- 
troduction of  the  motor  vehicle  is  to-day  one  of  public 
education.  No  associations,  no  corporations  nor  individuals 
are  in  a  better  position  to  provide  this  education  than  are 
the  central  stations,  and  no  one,  except  possibly  team  users, 
are  more  likely  to  reap  so  great  ultimate  profit. 

Discussion. 

Mr.  C.  E.  Michel,  St.  Louis,  explained  the  difficulties 
encountered  in  introducing  electric  trucks,  by  reason  not 
only  of  the  inertia  relating  to  the  established  use  of  horses, 
but  also  on  account  of  the  active  competition  of  the  gaso- 
line car.  The  electric-car  salesman  finds  himself  handi- 
capped on  account  of  the  fact  that  the  gasoline-car  sales- 
man offers  to  the  prospective  customer  an  article  which 
is  well  advertised  and  concerning  the  merits  of  which  the 
prospective  customer  is  already  fairly  well  acquainted, 
while  the  custoiner  is  ignorant  of  the  electric  truck  offered 
to  him.  Mr.  Michel  suggested  that  the  National  Electric 
Light  Association,  the  Association  of  Edison  Illuminating 
Companies  and  the  Electrical  'Vehicle  Association  of 
America  form  a  joint  committee  for  the  purpose  of  com- 
piling data  relating  to  the  cost  of  operating  gas,  electric 
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and  horse-drawn  vehicles.  With  such  data  at  hand  the 
salesman  of  electric  trucks  would  be  in  a  much  better  posi- 
tion to  introduce  electric  vehicles  for  supplanting  horse- 
drawn  vehicles  or  in  competition  with  the  gasoline  vehicles. 

Mr.  P.  D.  Wagoner  remarked  that  the  keynote  of  the 
whole  situation  relating  to  the  introduction  of  electric 
vehicles  is  education.  The  prospective  users  must  be  prop- 
erly instructed  concerning  the  possibilities  of  decreasing 
the  time  consumption  in  loading,  the  advantages  of  motor 
vehicles  over  horse-drawn  vehicles  arifl'  fhe  specific  advan- 
tages of  electric  over  gasoline  trucks. 

Mr.  Arthur  Williams  claimed  that  the  arguments  pre- 
sented in  Mr.  Eames's  paper  are  of  such  convincing  nature 
that  the  paper  should  be  placed  in  the  hands  of  all  owners 
of  horse-drawn  vehicles  in  New  York.  He  pointed  to  the 
advantageous  features  of  properly  worded  advertising  mat- 
ter, and  claimed  that  the  most  effective  form  of  advertising 
is  that  which  calls  attention  to  "repeat  orders."  Instead 
of  pointing  out  the  defects  in  other  electric  vehicles  a 
salesman  should  lay  stress  on  the  excellence  of  the  vehicle 
he  is  attempting  to  sell,  and  no  more  effective  argument 
can  be  offered  than  that  relating  to  "repeat  orders." 

Mr.  W.  P.  Kennedy  remarked  that  not  all  owners  of 
electric  vehicles  appreciate  the  advantage  of  training  the 
drivers  in  the  operation  of  vehicles  before  placing  them 
in  sole  charge.  To  this  fact  can  be  attributed  many  of  the 
apparent  failures  of  electric  vehicles  to  perform  the  duty 
which  should  reasonably  be  expected.  Mr.  Kennedy  re- 
marked that  the  fact  that  certain  department-store  owners 
who  have  had  in  service  for  a  number  of  years  many  elec- 
tric vehicles  continue  to  use  horse-drawn  vehicles  is  not 
due  to  the  fact  that  the  electric  vehicles  are  unable  to  show 
a  considerable  saving  over  the  horse-drawn  vehicles.  In 
one  particular  case  where  the  electric  vehicles  were  known 
to  be  operated  at  one-third  less  cost  the  department-store 
owner  claimed  that  the  investment  necessary  for  substitut- 
ing additional  electric  vehicles  for  horse-drawn  vehicles 
could  be  more  advantageously  invested  in  the  department 
store,  in  which  the  profit  was  even  greater  than  the  one- 
third  saving  by  the  substitution  of  one  type  of  vehicle  for 
the  other. 

CENTRAL  STATION    BACK   OF   ELECTRIC  VEHICr.E. 

Mr.  E.  S.  Mansfield,  of  Boston,  gave  an  illustrated  talk 
on  the  indorsement  of  the  electric  vehicle  by  central  sta- 
tions. The  paper  was  devoted  to  a  detailed  discussion  of 
the  campaign  of  education  for  the  introduction  of  the 
electric  vehicle  in  which  the  Edison  Electric  Illuminating 
Company  of  Boston  is  now  engaged.  This  campaign  has 
been  outlined  in  our  columns  in  earlier  issues.  The  author 
stated  that  it  is  not  to  be  expected  that  every  central 
station  will  institute  a  vehicle  campaign  on  the  same  scale 
as  that  in  Boston,  but  a  proportionate  amount  of  well- 
directed  energy  in  this  direction  will  bring  about  results 
beneficial  to  the  electrical  interests  and  increase  the  revenue 
to  the  central  station.  No  electric  company  is  so  small 
that  it  cannot  make  use  of  some  form  of  electric  vehicle, 
and  the  electric  interests  are  the  logical  ones  to  take  the 
first  step.  If  one  or  more  agents  can  be  induced  to  enter 
the  field  it  is  better  for  the  central  station  not  to  undertake 
to  sell  electric  vehicles,  but  if  this  condition  cannot  be 
brought  about  the  local  company  is  justified  in  taking  the 
agency  for  what  it  considers  the  best  make  of  electric 
vehicles  until  private  interests  are  willing  to  assume  the 
responsibility  of  representation,  at  which  time  the  central 
station  should  relinquish  its  agency  and  continue  its  work 
along  the  line  of  co-operation.  At  least  one  first-class  elec- 
tric garage  and  charging  station  should  exist  in  every  city 
or  town  served  by  an  electric-lighting  company.  It  is  bet- 
ter that  such  a  charging  station  should  be  under  private 
management,  but,  in  any  event,  charging  facilities  should 
be  provided,  and  the  central  station  should  undertake  to  do 
this  work  if  efforts  fail   in   other  directions. 


Discussion. 

President  Blood  remarked  that  no  one  can  now  claitlj 
that  the  central  station  is  not  doing  its  part  to  hasten  tb|J 
introduction  of  the  electric  vehicle. 

Mr.  W.  H.  Francis,  of  the  Edison  Electric  IlluminatinjI 
Company  of  Boston,  being  called  upon  by  President  Blooii 
described  a  trip  made  by  him  from  Boston  to  New  York  i| 
a  Bailey  electric  roadster  during  the  present  week.  The  ca« 
arc  of  a  new  type  designed  for  business  as  distinguishdl 
from  pleasure  and  touring  service.  They  are  built  will 
low  body  mounted  with  a  three-point  suspension,  git 
maximum  flexibility  to  the  front  axle  and  corresponq 
smoothness  in  riding.  During  the  244-mile  run  partial^ 
complete  battery  charges  were  obtained  during  the  lu 
hour  or  evening  at  Worcester,  Springfield,  New  Ha^ 
and  Stamford.  The  following  data  were  noted  during  i 
trip: 


Miles 

Hours 

Miles 
H^oJr. 

Hoilr^ 
Mile 

Boston  to  Worcester.  ...... 

Worcester  to  Springfield. 

Springfield  to  New  Haven.   .  - 

New  Haven  to  Stamford 

4? 

04 
43 
39 

2.15 
2.30 
3.12 
2.0 
2.15 

20.0 
21.2 
20.0 
21.5 
17.3 

2.7« 
2.5i 
2.77 
2.S! 
2.23 

244 

12.12 

20.0 

Each  car  is  equipped  with  sixty  Edison  cells,  the  ma 
mum  charging  emf  of  which  is  1.85  volts  per  cell,  and 
mean    running   emf   of  which    is    1.2   volts   per   cell, 
car  carried  two  passengers. 

THE    MOVING    OF    CITY    FREIGHT    WITH    ELECTRICITY. 

Mr.  William  P.  Kennedy  presented  data,  in  the  nature 
a  progress  report,  relating  to  the  moving  of  city  frei(| 
with  electricity,  a  subject  which  had  recently  been  assig 
to  him  for  investigation.  He  stated  that  considerable 
culty  had  been  encountered  in  compiling  the  necessary  1 
for  a  complete  report,  hence  he  was  unable  to  submi) 
formal  report  at  the  present  time.  His  investigan 
showed  that  no  complete  record  is  kept  of  horse-dra 
vehicles  in  New  York  City,  other  than  those  kept  for  pu]| 
hire.  There  are  in  use  only  1260  trucks  coming  under 
head.  It  would  seem,  therefore,  that  the  horse-drjj 
vehicles  not  being  registered  are  not  required  to  pay 
in  the  city  of  New  York.  In  the  city  of  Chicago  a  laiij 
proportion  of  trucks  are  held  for  public  hire,  90,000  hoij 
drawn  trucks  being  registered.  During  1910  13,0001 
tons  of  freight  entered  the  port  of  New  York  and  al  it 
12,000,000  tons  were  sent  out.  About  7,500,000  tons  vt 
handled  in  coastwise  trade  at  the  New  York  piers,  f 
Kennedy  estimated  that  the  handling  of  this  frieght '' 
horse-drawn  vehicles  costs  on  an  average  38  cents  per  n- 
while  the  cost  would  be  only  about  15  cents  per  to:  H 
handled  by  electric  vehicles. 

ELECTION    OF   OFFICERS. 

As  mentioned  in  the  first  part  of  this  account,  the  n  ;' 
iiating  committee  recommended  the  re-election  of  the  1 - 
cnt  officers,  which  was  done  as  a  matter  of  form  in  d' 
manner  prescribed  by  the  constitution.  The  officers  el«  e" 
are  as  follows:  Mr.  W.  H.  Blood,  Jr..  president;  h 
Arthur  Williams,  vice-president ;  Mr.  C.  E.  Firestone,  'C; 
retary ;  and  Mr.  Harvey  Robinson,  245  West  Forty-se  nii 
Street.  New  York,  treasurer  and  assistant  secretary.  »<■' 
board  of  directors  of  the  association  is  as  follows:  M(  ^■■ 
H.  H.  Rice,  Frank  W,  Smith,  P.  D.  Wagoner,  Louis  1  rr. 
W.  P.  Kennedy,  Frank  L.  Dyer,  James  T.  Hutchings,  Im? 
A.  Ferguson,  W.  W'.  Freeman,  F.  M.  Tait,  Hayden  E  i«s 
and  Charles  Blizard. 


l-XrRU'AL     WORLD. 


iinual  Meeting    of    the    American    Electric    Railway 
Association. 

The  most  successfully  conducted  convention  in  the  liis- 
|-y  of  the  American  Electric  Railway  Association  or  its 
(cdecessors  was  held  during  the  present  week  at  Atlantic 
((ly,  N.  J.  The  convention  was  the  thirtieth  annual  gath- 
t,ng  and  it  was  attended  by  representatives  of  about  475 
tctric  railway  companies.  Meetings  were  held  by  the 
jrent  association  and  by  the  allied  Accountants',  Engi- 
rering.  Claim  Agents'  and  Transportation  and  Traffic 
.-'sociations.  The  affiliated  Manufacturers'  Association 
r,de  the  finest  exhibit  that  has  ever  been  presented  for 
1     inspection   of  delegates   to   the  convention.      Exhibits 

•iiade  by  225  companies. 

tracts  of  some  of  the  reports  presented  before  the 
l,i;meering  .Association  are  given  herewith. 

COMMITTEE    ON     GE.\ER.\TIO.\. 

I'o  facilitate  investigation  and  report  subjects  discussed 
b  this  committee,  which  made  its  report  to  the  Engineer- 
ir  Association   on   Oct.    11,   were   assigned   to   sub-com- 
ntees  of  one,   .vhose  reports  are  included,  as  follows: 
*Ir.  H.  G.  Stott:     "Investigation  of  economical  increase 
■ler  capacity  for  service  and  peak  conditions'';  "forced 
;   "possible   improvements   in   apparatus   or  methods 
creasing  the  boiler-room  operating  economies." 
R.    A.    Dyer:       "Direct-current    turbo-generators 
than  500  kw." 

L.  P.  Crecelius:     "The  purchase  of  bituminous  coal 
heat-unit  specifications" :  "the  best  standard  voltage 
■equency  to  be  adopted   for  three-phase  turbo-alter- 
with  reference  to  size  as  related  to  voltage." 
chairman,  Mr.  Crecelius,  took  up  the  matter  of  a 
on  "boiler  settings"  with  Dr.  D.  S.  Jacobus,  who 
led  to  prepare  a  report  but  was  delayed  so  that  it 
iipossible  to  include  it  in  time  for  publication. 
Idition  to  the  members  of  the  committee  named  the 
iig  are  members  of  the  connnittee:     Messrs.  W.  E. 
:i.  William  Von   Phul,   B.   F.   Wood.  A.   R.   Myers, 
iates  and  A.  Wolff. 
,n  his  paper  on  developments  in  the  generation  of  steam 
M  Stott  said  that  several  important  steps  have  been  taken 
"•  ■'•educing  new   measuring   instruments    for   use   in   the 
room   and    in    a    more   complete    recognition    of    the 
Kit  the  boiler  and  furnace  of  tlie  future  must  be  able  > 
i^oiitorm  more  closely  to  the  load  curve  than  in  the  past. 
^^(ile  the   standard    method    of    boiler    testing   gives    an 
acjrate  average  result,  it  does  not  give  any  idea  of  what 
th  boiler  is  doing  for  short  intervals  of  time.     Two  dis- 
'itt  types  of  indicating  apparatus  are  now  available;  first, 
1^  Venturi  meter,  which   is  used   preferably  to  measure 
th  water  fed  to  the  individual  boiler.    The  second  method 
use  of  a  steam  flow-meter  of  the  Pitot  tube  type. 
1  measuring  instrument  of  almost  equal  importance, 
-  measuring  the  amount  of  coal  fed  to  each  boiler, 
~o   been    developed.      In    the    furnace    the    principal 
■ment  seems  to  be  in  the  intelligent  use  of  forced 
1  order  to  obtain  high  rates  of  combustion  when  re- 
To  meet  the  enormous  variation  of  load  in  rail- 
■•■  I'lants  in  an  economical  manner,  taking  into  considera- 
IK  not  only  operating  and  maintenance  charges,  but  also 
nv  charges,  the  best  solution  seems  to  be  to  design  tlie 
O-'r-room  equipment  for  maximum  operating  economy  at 
tn.average  load  of  the  plant  and  be  prepared  to  sacrifice 
-''ght  loss  in  efficiency  at  the  higher  and  lower  loads. 
'  methods  of  doing  this  are  available,  the  most  ob- 
ne  being  to  install  two  stokers  or  grates  under  each 
-o  that  one  may  be  banked  during  the  lighter  loads, 
lid  method,  which  is  as  yet  incompletely  developed, 
f"  :'^  u^^  °^  °''  '"  burners  protected  by  the  bridge  wall 
•■^  the  grate  or  stoker  on  which  coal  is  being  burned. 
whil,     ^^^^°^  's  the  use  of  some  form  of  grate  or  stoker 
(n  can  be  operated  economically  with  natural  draft  up 


to  say  150  per  cent  of  rating,  with  best  economy  at  lOO  per 
cent  rating. 

Mr.  Crecelius,  in  his  paper  on  the  best  standard  voltage 
and  frequency  to  be  adopted  for  three-phase  turbo-alter- 
nators with  reference  to  size  as  related  to  voltage,  sub- 
mitted figures  indicating  that  11,000  volts  is  the  most  satis- 
factory standard  transmission  emf  for  most  systems  re- 
quiring large  .steam  turbo-alternators.  Considerations  of 
simplicity  and  economy  demand  that  the  voltage  of  the  gen- 
erators be  the  same  if  possible.  The  proper  protection  can 
be  secured  best  by  connecting  the  necessary  current-limit- 
ing reactors  mounted  on  non-magnetic  cores  between  the 
generator  and  bus,  and  the  reactors  should  have  a  reactance 
of  approximately  6  per  cent.  The  use  of  a  three-phase, 
star-connected,  ii,ooo-volt,  25-cycle  generating  system  with 
grounded  neutral  seems  particularly  advantageous  for  con- 
ditions existing  in  the  average  American  city  of  over  200,- 
000  inhabitants  where  the  energy  is  generated  by  means  of 
steam  turbines,  and  it  is  a  debatable  question  whether  this 
does  not  constitute  one  of  the  principal  limitations  to  large 
turbo-generators. 

Mr.  Dyer  in  his  report  on  direct-current  turbo-gen- 
erators larger  than  500-kw  rating  quoted  a  comprehensive 
letter  of  the  Westinghouse  Electric  &  Manufacturing 
Company.  This  company  has  constructed  a  number  of 
500-kw,  1500-r.p.m.  units.  It  has  not  built  any  600-volt 
railway  sets  of  greater  rating  or  entertained  any  serious 
requests  for  bids.  From  information  taken  from  the  tech- 
nical press,  however,  it  is  stated  that  units  up  to  750  kw 
or  800  kw  at  a  voltage  of  250  kw  up  to  1500  kw  at  600 
volts  have  been  built  by  several  different  European  elec- 
trical concerns.  The  average  speeds  of  such  size  units  are 
in  the  neighborhood  of  1500  r.p.m.  and  1200  r.p.m.  re- 
spectively. The  small  number  of  such  sized  machines  in 
operation  and  the  experience  of  the  manufacturers  in  this 
country  seem  to  indicate  that  the  demand  for  such  ma- 
chines is  not  great. 

Mr.  Crecelius  in  his  paper  on  the  purchase  of  bituminous 
coal  under  heat-unit  specifications  gave  a  list  of  reports 
prepared  by  the  United  States  Geological  Survey  and  the 
Bureau  of  Mines.  lie  also  gave  the  text  of  the  contracts 
used  by  the  Interborough  Rapid  Transit  Company,  of  New 
York,  and  the  Cleveland  Railway.  Throughout  the  reports 
the  government  has  been  exceedingly  careful  to  advise 
against  the  use  of  specifications  purely  on  a  heat-unit 
basis.  It  recommends  that  a  careful  examination  of  plant 
conditions  be  made  and  a  fuel  supply  be  selected  in  accord- 
ance with  the  conditions  revealed.  The  most  careful  atten- 
tion should  be  given  to  the  nature  of  the  existing  furnace 
equipment,  draft  and  load :  the  character  of  coal  best  suited 
to  the  plant  conditions;  the  number  of  heat  units  obtain- 
able for  a  unit  price;  the  cost  of  handling  the  coal  and 
ash;  and  the  possibilities  of  burning  the  coal  without  smoke 
or  other  objectionable  features.  In  general  it  is  stated  that 
in  any  market  the  coal  obtainable  at  the  lowest  price  is  the 
most  economical  provided  the  furnace  equipment  is  suit- 
able. If  the  furnace  is  not  so  designed  as  to  permit  the 
use  of  the  cheaper  coal  it  should  be  changed. 

REPORT  OF  COMMITTEE  ON   POWER   DISTRIBUTION. 

The  report  on  power  distribution  was  presented  before 
the  Engineering  Association  on  Oct.  9  by  the  following 
conmiittee :  Messrs.  A.  F.  Hovey,  chairman ;  G.  W.  Palmer, 
vice-chairman;  S.  L.  Foster,  A.  S.  Richey,  E.  J.  Dunne, 
S.  D.  Sprong,  William  Roberts,  C.  R.  Harte  and  T.  T. 
Crennan  (resigned). 

Specifications  for  overhead  crossings  and  electric  trans- 
mission lines  framed  by  this  committee  in  conjunction  with 
committees  of  the  National  Electric  Light  Association,  the 
.American  Railway  Engineering  .Association  and  the  .Ameri- 
can Institute  of  Electrical  Engineers  are  published  as  an 
appendix  to  the  report.  The  specifications  have  been 
adopted  by  the  .Association  of  Railway  Telegraph  Super- 
intendents. 
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A  sub-committee  on  line-material  standardization  was 
appointed  with  a  view  to  making  as  many  as  possible  of 
the  units  of  construction  interchangeable,  but  it  was  unable 
to  make  a  report,  and  this  matter  will  go  over  until  next 
year. 

Outline  drafts  of  specifications  for  the  joint  use  ot 
poles,  specifications  for  overhead  crossings  of  trolley-con- 
tact wires  over  railway  tracks  and  specifications  for  over- 
head crossings  of  foreign  wires  with  electric-railway  wires 
have  been  prepared  and  tentatively  adopted  by  the  com- 
mittee. Through  the  1912  conunittee  the  association  should 
get  in  touch  with  various  other  associations  and  jirepare  a 
joint  report  on  this  subject. 

The  committee  reported  on  the  following  matters  in 
addition  to  those  mentioned:  Specifications  for  high-ten- 
sion, three-conductor,  paper-insulated,  lead-covered  cables ; 
specifications  for  single-conductor,  paper-insulated,  lead- 
covered  cable  for  1200  volts;  specifications  for  30  per  cent 
Para  rubber  compound ;  recommendation  for  standard- 
grooved  trollev  wire  in  sizes  other  than  No.  0000 :  a  paper 
on  concrete,  latticed  and  tubular  poles  ;  definitions  of  cable 
and  strand;  specifications  for  No.  00  round  hard-drawn 
copper  trolley  wire. 

The  report  of  the  committee  on  energy  distribution  was 
discussed  by  Messrs.  A.  F.  Hovey,  E.  N.  Lake,  G.  W. 
Palmer.  William  Roberts,  R.  D.  Coombs,  L.  P.  Crecelius, 
Harry  Barker,  Farley  Osgood  and  H.  H.  Adams. 

REPORT   OF   CONtMITTEE   ON    EDUCATION    OF   ENGINEERING 
.APPRENTICES. 

The  report  of  the  committee  on  education  of  engineering 
apprentices  was  presented  before  the  Engineering  .A.ssocia- 
tion  on  Oct.  9.  This  report  was  prepared  by  Messrs.  Wal- 
ter H.  Evans,  chairman ;  W.  G.  Gove  and  H.  A..  Benedict. 
It  was  considered  advisable  at  this  time  to  confine  investi- 
gation to  that  class  of  engineering  apprentices  that  will  be 
employed  in  the  maintenance  of  electric-railway  i  quipment 
in  the  rolling-stock  department.  The  observations  of  the 
committee  led  to  the  conclusion  that,  taking  the  country 
over,  there  has  never  been  a  time  when  a  greater  necessity 
existed  for  the  proper  training  of  young  American  boys  in 
mechanical  trades  than  is  presented  now.  The  conmiittee 
submitted  a  schedule  as  a  recommended  course  of  training 
to  develop  a  thorough  electric-car  mechanic.  The  total 
time  of  apprenticeship  actually  served  would  be  forty-eight 
months.     Seventeen  years  of  age  is  the  best  time  to  start. 

REPORT    OF    COMMITTEE   ON    HEAVY    ELECTRIC   TRACTION. 

The  committee  on  heavy  electric  traction  confined  its 
report,  made  to  the  Engineering  Association,  to  the  follow- 
ing subjects:  Location  and  clearances  for  third-rail  work- 
ing conductors;  location  of  electrical  end  conductors  on 
cars  and  locomotives,  and  location  of  automatic  train 
stops. 

As  a  result  of  conferences  with  committees  of  the  .Ameri- 
can Railway  Association  and  the  American  Railway  En- 
gineering Association  a  diagram  has  been  prepared  show- 
ing location  and  clearance  lines  for  third-rail  working  con- 
ductors, which  it  is  understood  will  be  satisfactory  to  the 
committees  of  those  associations.  It  has  been  thought  ad- 
visable to  confine  attention  at  this  time  to  the  establish- 
ment of  such  standard  location  and  clearance  lines  as  affect 
the  relation  of  the  third-rail  construction  to  rolling  equip- 
ment and  leave  for  subsequent  consideration  such  standard 
location  and  clearance  lines  as  affect  the  relation  of  the 
third-rail  to  permanent-way  structures.  It  is  recommended, 
however,  that  the  incoming  committee  take  up  the  question 
of  permanent-way  construction  lines  as  bearing  upon  the 
space  required  for  the  installation  of  third-rail  working 
conductors,  with  the  object  of  recommending  a  standard 
satisfactory  to  the  committees  of  the  three  associations. 
The  committee  therefore  recommends  standards  and  also 
terms  which  have  been  adopted  by  the  American  Railway 
Engineering  Association. 


The  subject  of  the  location  of  electrical  end  connection 
on  cars  was  considered  by  a  sub-coannittee.  It  is  in 
portant  for  all  roads,  in  the  opinion  of  the  committee,  ti 
adopt  as  far  as  possible  the  Master  Car  Builders'  standard' 
for  location  of  mechanical  and  hose  connections,  but  i 
view-  of  the  wide  variation  in  practice  regarding  electric; 
connections  it  will  probably  be  impossible,  at  least  for 
considerable  time,  to  adopt  a  definite  standard  for  eac 
type  of  connection.  It  would  seem  feasible,  however,  t 
define  certain  space  at  the  ends  of  cars  to  be  used  in  elec 
trie  service  either  at  once  or  at  some  furture  time. 

As  the  use  of  automatic  train  stops  actuated  in  connei 
tion  with  the  signal  system  as  a  means  of  protection  again 
failure  to  see  or  obey  the  signal  is  increasing,  especially  c 
electric  railways  operating  in  subways  and  tunnels,  tl 
committee  makes  certain  suggestions  regarding  the  propi 
location  of  trip  arms  along  the  track  and  contact  devic 
on  cars,  which  may  be  regarded  as  "recommended  practice 
until  such  time  as  the  use  of  train  stops  becomes  su 
ficiently  general  to  justify  the  adoption  of  a  standa 
location. 

The  members  of  the  committee  are  Messrs.  E.  R.  Hi 
chairman ;  E.  B.  Katte,  vice-chairman ;  W.  S.  Murray,  J.  : 
Davis,  Hugh  Hazelton  and  E.  F.  Gould. 

REPORT    OF    COMMITTEE    ON    EQUIPMENT. 

The  committee  on  equipment,  of  which  Mr.  M.  V.  Ayr 
was  chairman,  submitted  a  report  dealing  with  the  heati 
and    ventilation    of    cars,    design    of    car    bodies    for  lig 
weight,   design  of   car   trucks   for   light  weight,  design 
electrical    equipment    of    cars    for    light    weight,    standa 
couplers  and  air  signals  and  control  connections  for  inti 
urban  service.     Concerning  the  changes  that  could  be  hip 
with  advantage  in  order  to  lighten  the  electrical  equipiiic 
of  cars,    the   committee   stated   that   motors   could  be 
designed  with  special  reference  to  the  elimination  of  1 
necessary   material,   use    could   be   made   of   higher  sp( 
motors  with  greater  ratio  of  gear  reduction,  forced  vei 
lation  could  be  employed,  the  working  temperature  co 
be  raised   by   the   use  of  heat-resisting   insulation  and 
speed  could  be  increased  by  field-circuit  control. 

The  weight  could  be  minimized  by  the  use  of  sheet  mi 
;4ear  cases,  which  becomes  possible  by  the  substitution 
autogenous  welding  for  riveting.     The  use  of  forced  vr 
lation  has  been  regarded  for  years  as  a  probable  devel 
uient  of  electric  car  equipment.     There  is  no  doubt  tha  ! 
affords  means  for  greatly  increasing  the  steady  load-car  - 
ing  capacity  of  motors.     With  modern  motors  of  inter]  f 
construction  there  will  hardly  be  any  circumstances  ur  r 
which  the  heating  will  not  be  the  practical  limit  of  rat  , 
and    forced   ventilation    affords   an   effective   means  of 
creasing  the  rating. 

The  plan  of  raising  the  working  temperature  by  t 
use  of  heat-resisting  insulation  has  been  tried  in  sev  il 
instances  with  very  encouraging  results.  The  possibilit  'i 
operating  at  higher  temperatures,  which  has  been  broi  ' 
about  by  the  introduction  of  interpole  design,  means  gre.f 
output  from  a  given  motor  or  a  lighter  motor  for  a  g  '' 
output.  Asbestos  and  mica  have  been  used  with  some  c- 
cess  as  heat-resisting  insulating  materials,  but  the  most  n- 
couraging  results  have  been  attained  by  the  impregnatio  '■ 
armature  and  field  coils  with  the  bakelite  compound,  w-''' 
upon  being  baked  becomes  hard  and  dense  like  amber,  ]'- 
of  great  heat-resisting  powers.  Bakelite  is  prepare-  >''' 
two  forms,  one  a  fluid  resembling  shellac,  and  the  oth  a 
thick  paste.  The  former  is  used  for  painting  and  imr  ?■' 
nating  coils,  and  the  latter  for  filling  in  interstices.  T  ff 
seems  to  be  good  reason  for  believing  that  the  treatint 
of  armature  and  field  coils  with  this  substance  will  F  ^'' 
very  valuable,  both  as  a  means  of  reducing  the  si:^  "i 
motors  for  a  given  duty  and  as  a  method  of  prolor  n.e 
the  life  of  motors  already  in  service. 

When  the  interpole  type  of  motor  is  employed  the  °''' 
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,'eakening  method  of  increasing  tiie  speed  can  be  utilized 
J  advantage.  The  control  apparatus  is  arranged  so  as 
J  provide  one  extra  notch  for  high-speed  running.  When 
jn  on  this  notch  part  of  the  turns  of  the  field  winding 
.re  cut  out  of  circuit,  thus  weakening  the  field  and  increas- 
iig  the  speed. 
Of  the  methods  outlined  above  for  reducing  motor 
eights  none  is  inconsistent  with  any  of  the  others,  and 
'  would  by  no  means  be  impossible  to  combine  all  of  thcni 
1  one  motor.  There  seems,  therefore,  to  be  good  reason 
.  expect  that  the  near  future  will  see  marked  improvc- 
ents  in  the  electrical  equipment  of  cars,  resulting  both  in 
,1  increase  in  efficiency  and  a  reduction  in  weight. 

REPORT   OF   COMMITTEE   ON    W.^Y    MATTERS. 

CdHimittce  on  way  matters,  of  which  Mr.  J.  M. 
irned  was  chairman,  submitted  a  report  covering  girder 
id  standard  T-rail  sections,  with  a  view  to  recommending 
andards,  including  also  an  investigation  for  suitable 
fchanical  joints  for  these  sections ;  organization  and  rules 
r  the  proper  government  of  the  way  department;  shop 
cilities  and  working  equipment  for  the  way  department, 
id  the  cause  of  nosing  of  cars  and  its  effect  on  unequal 
"ar  of  gauge  line  of  track.  The  committee  recommended 
tit  increased  attention  be  given  to  the  discussion  of  the 
(estion  of  the  use  of  preservative  methods  for  timber 
i-ed  for  track  construction.  It  also  recommended  that  all 
cmpanies  consider  the  adoption  of  suitable  apparatus  for 
Ending  the  heads  of  rails  at  the  joints,  which  apparatus 
iaiso  valuable  for  removing  corrugations  in  the  heads  of 
;  Is.  where  such  defects  exist. 

r    OK    THE    JOINT    COMMITTEE     ON     BLOCK     SIGN.\LS     FOR 
ELECTRIC     RAILWAYS. 

The  report  of  the  committee  on  block  signals  for  electric 
"■'i^ays.  of  which  Mr.  J.  W.  Waldron  was  chairman,  con- 
brief  descriptions  of  the  various  signaling  systems 

in  service  throughout  the  United  States,  and  a  digest 
c,  laws  and  rulings  concerning  the  installation  of  block 
sinals  on  electric  railways.  On  account  of  the  rapid 
d'elopment  taking  place  in  new  apparatus  and  methods  of 
sfialing  the  committee  did  not  feel  justified  in  reporting 
a  definite  conclusions.  However,  it  suggested  certain 
for  the  1912  committee.     This  work  would  relate  to 

mg  on  single-track  and  double-track  interurban  rail- 
«ys  operating  under  various  headways  and  at  various 
sjeds. 

REPORT   OF   THE   COMMITTEE   ON    ST..\NDARDS. 

committee  on  standards,  of  which  Mr.  Paul  Winsor 

liairman,   considered   certain   matters    referred   to   it 

■he  1910  committee  on  equipment  and  the  1910  com- 

'    on  way  matters.     It  suggested  the  standardization 

",iie  taper  for  pinions.    The  time  was  not  considered  ripe 

itf  the  adoption   of  certain  other   matters   as   "standard," 

■"  ''-c  committee  recommended  instead  that  they  be  adopted 

ecommended    practice"    rather    than    as    "standard." 

r  the  head  of  recommended  practice  were  discussed 

rctd  steel  wheels,  gauge  for  mounting  wheels,  open-hearth 

stj  wheels,  gauge   of  track   on   curves,  layout  of   track 

iies,  mates  and  frogs  and  symbols   for  recording  sur- 

I'ORT    OF    COMMITTEE    ON    BUILDINGS    AND    STRUCTURES. 

'he  committee  on  buildings  and  structures,  of  which  Mr. 
M'tin  Schreiber  was  chairman,  submitted  reports  relating 
toconomical  maintenance,  proper  facilities  for  employees 
an  proper  installation  of  fire  protection  of  carhouses  and 
•evinals,  including  open  yards.  It  recommended  that  for 
th*-eport  of  1912  consideration  should  be  given  to  standard 
getral  specifications  and  form  of  contract  for  railway 
str:tures.  review  of  standard  carhouse  construction,  with 
recrnmendatinns  and  proper  waiting  rooms  and  shelters 
•'"■lectric  railways. 


KirOKT     OF     COMMITTEE     ON      RULES     OF     PROCEDURE     OF     THE 
COMMITTEE   ON    STANDARDS. 

Tile  connnittee  on  rules  of  procedure  of  the  committee  on 
standards,  of  which  Mr.  Paul  Winsor  was  chairman,  sub- 
mitted seventeen  rules  covering  procedure  in  the  adoption 
of  standards  up  to  the  time  of  their  submission  to  letter 
ballot.  It  was  recommended  that  the  standing  committees 
of  the  association  make  all  necessary  investigations  and  defi- 
nite recommendations  regarding  proposed  standards,  and 
that  the  functions  of  the  committee  on  standards  be  con- 
fined to  reviewing  such  recommendations  before  they  are 
presented  to  the  association  in  convention  for  discussion 
.nnd  reference  to  letter  ballot. 


Toronto    Meeting    of    the    American    Electrochemical 
Society. 


l-"ollowing  are  abstracts  of  papers  read  at  the  meeting  of 
the  American  Electrochemical  .Society  not  noted  in  our 
issue  of   Sept.   30; 

TRANSFORMATION   OF  AMORPHOUS  CARBON   INTO  GRAPHITE. 

A  paper  by  Mr.  C.  W.  Arsem,  of  the  Research  Labora- 
tory of  the  General  Electric  Company,  gives  a  review  of  the 
various  opinions  at  present  held  concerning  the  conditions 
under  which  the  different  forms  of  amorphous  carbon  are 
transformed  into  graphite,  together  with  the  results  of  an 
experimental  investigation  of  the  two  following  points: 
First,  whether  heating  alone  to  a  high  temperature  trans- 
forms a  pure  form  of  carbon  into  graphite  and,  second,  "if 
this  is  not  the  case,  whether  it  is  possible  to  cause  this 
transformation  to  occur  by  heating  the  carbon,  well  mixed 
with  a  quantity  of  mineral  matter,  insufficient  to  form  car- 
bides with  all  the  carbon  present.  This  latter  point  is  sug- 
gested by  Dr.  Acheson's  hypothesis  that  the  formation  of 
carbides  plays  an  important  role  in  the  transformation  of 
carbon  into  graphite. 

Graphite  is  defined  as  that  allotropic  form  of  carbon 
having  a  specific  gravity  of  2.25  to  2.26. 

The  results  of  the  investigation  show  that  all  the  pure 
forms  of  carbon  which  have  been  tested  when  fired  above 
3000  deg.  reach  a  limiting  density  which  is  not  appreciably 
raised  by  the  addition  of  small  amounts  of  mineral  matter. 
The  end  product  is  graphite  in  some  cases  and  not  in  others. 
Pure  petroleum  coke,  heated  without  addition  of  mineral 
matter,  is  converted  into  graphite  of  excellent  quality, 
while  lampblack,  although  it  increases  in  density,  does  not 
reach  the  value  corresponding  to  graphite,  nor  acquire  any 
of  its  other  physical  properties,  even  when  heated  with 
various  oxides. 

TUNGSTEN     OR     MOLYBDENUM     WIRE     RESISTORS     FOR     ELECTRIC 
LABORATORY   FURNACES. 

A  paper  by  Messrs.  R.  Winne  and  C.  Dantsizen,  of  the 
Research  Laboratory  of  the  General  Electric  Company,  of 
Schenectady,  N.  Y.,  described  two  types  of  electric  labora- 
tory furnaces  in  which  ductile  tungsten  or  molybdenum  in 
wire  or  ribbon  form  is  used  as  the  heating  element.  On 
account  of  their  hight  melting  points  and  relatively  low 
cost  tungsten  and  molybdenum  are  well  adapted  for  such 
purposes. 

The  one  type  of  furnace  described  is  a  crucible  furnace, 
the  other  type  a  tube  furnace.  The  heating  cylinder  in 
which  the  crucible  is  placed  in  the  first  type  and  the  tube 
in  the  second  type  are  made  of  alundum.  In  the  first  type 
a  wire  of  ductile  tungsten  or  molybdenum  is  wound  in  a 
helical  groove  on  the  outer  surface  of  the  alundum  cylinder. 
In  the  second  type  molybdenum  ribbon  is  wound  around 
the  alundum  tube.  In  both  furnaces  an  atmosphere  of 
hydrogen  is  maintained.  They  can  be  used  at  temperatures 
of  1700  deg.  C.  and  1600  deg.  C.  respectively. 
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The  paper  was  discussed  by  Messrs.  Northrup,  Hering, 
Kohn  and  Saunders. 

RESISTIVITY   OF    SODIUM    AND   POTASSIUM. 

A  paper  by  Dr.  Edwin  F.  Nortiirup  gave  new  data  on 
some  electrical  properties  of  sodium,  potassium  and  their 
alloy  in  the  temperature  range  from  o  deg.  C.  to  200  deg.  C. 
Whenever  these  metals,  or  their  alloy,  pass  through  the 
melting  point  there  is  a  very  abrupt  change  in  the  resistivity 
(an  increase  in  resistivity  by  52  per  cent  for  potassium). 

Potassium  has  a  high  temperature  coefficient  of  resistance 
(0.0058)  in  the  range  from  20  deg.  C.  to  80  deg.  C.  The 
temperature  coefficient  of  the  alloy  of  potassium  and  sodium, 
instead  of  being  approximately  the  mean  of  the  coefficients 
of  sodium  and  potassium  when  liquid,  is  only  between  a 
third  and  a  fourth  of  the  mean  value  of  the  coefficients  of 
its  constituents  in  the  same  temperature  range. 

The  ratio  of  the  resistivity  at  20  deg.  C.  of  sodium  to 
copper  is  3.058,  but  the  density  of  copper  is  almost  exactly 
nine  times  that  of  sodium,  which,  in  round  numbers,  makes 
sodium  three  times  as  good  a  conductor  per  unit  of  weight 
as  copper.  Hence  it  could  compete  with  copper  as  a  con- 
veyor of  electric  energy  if  it  cost  anything  less  than  three 
times  as  much  as  copper  per  pound,  provided,  of  course, 
energy-carrying  capacity  were  the  only  consideration.  It 
has  been  suggested  before  now  that  sodium  might  be  used 
in  iron  pipes  in  a  practical  way  for  carrying  electric  energy. 

Dr.  Northrup  suggests  that,  inasmuch  as  electrochemical 
processes  often  necessitate  the  carrying  over  short  distances 
of  enormous  currents,  the  consideration  of  the  proposal 
might  be  with  advantage  taken  up  afresh. 

ELECTRIC  RESISTIVITY   OF   IRON   ALLOYS. 

A  paper  by  Prof.  Charles  F.  Burgess  and  Mr.  James 
Aston  gave  an  account  of  measurements  of  the  electric 
resistivity  of  a  long  series  of  iron  alloys  made  up  from 
electrolytic  iron.  As  the  chief  result  it  appears  that  all 
three  of  the  elements  of  arsenic,  silicon  and  tin,  which  are 
beneficial  to  the  magnetic  properties  of  iron,  have  the  de- 
sirable accompaniment  of  high  electrical  resistivity.  Among 
the  materials  adapted  for  high-resistivity  resistors  various 
combinations  of  iron  with  nickel,  chromium  and  silicon  are 
most  suitable. 

The  change  of  resistance  due  to  heat  treatment  in  general 
follows  the  changes  of  physical  hardness  due  to  the  treat- 
ment. Annealing  usually  results  in  a  decrease  of  resistance. 
Quenching  is  uncertain  in  its  effect ;  usually  there  is  an 
increase  of  resistance  with  physical  hardening  of  the  bar. 

REPORTS. 

At  the  conclusion  of  the  Thursday  afternoon  meeting 
Mr.  FitzGerald  presented  the  report  of  the  special  com- 
mittee which  had  been  appointed  to  consider  methods  for 
raising  the  standard,  if  possible,  of  the  papers  published  in 
the  Transactions.  This  report  had  been  approved  the  night 
before  at  the  meeting  of  the  board  of  directors. 

Mr.  Edward  R.  Taylor  presented  a  set  of  recommenda- 
tions which  will  be  presented  at  the  coming  National  Con- 
servation Congress. 

ELECTROCHEMISTRY  IN   CANADA. 

The  first  paper  of  the  Friday  session  was  presented  by 
Dr.  S.  Dushman  on  electrochemical  and  electrometallurgical 
developments  in  Canada.  He  first  reviewed  briefly  the 
existing  electrochemical  plants,  including  the  manufacture 
of  calcium  carbide,  calcium  cyanamide,  ferrosilicon,  alumi- 
num and  phosphorus,  electrolytic  lead  refining  at  Trail  and 
electrolytic  parting  of  gold  and  silver  in  the  Ottawa  Mint. 

The  second  part  of  the  paper  discussed  the  possibilities  of 
further  developments,  dealing  in  detail  with  the  mineral 
resources  of  Canada,  the  available  water-powers  and  trans- 
portation facilities. 

METALLIC    CERIUM. 

A  long  paper  by  Dr.  Alcan  Hirsch  gave  an  account  of  a 
very  extended  investigation,  carried  out  at  the  University  of 


Wisconsin,  on  the  preparation  and  properties  of  metallic 
cerium.     As  starting  materials  use  was  made  of  the 
purified  rare-earth  residues  from  nionazite  sand  obtained! 
as  a  by-product  in  the  incandescent  gas-mantle  industry. 

The  author  describes  in  detail  the  preparation  of  anhy-11 
drous   cerium   chloride   and   anhydrous   fluoride   and  theni|( 
deals  with  the  preparation  of  metallic  cerium.     Alumino-i 
thermic  methods  do  not  give  the  pure  metal,  but  this  may  bei| 
obtained  by   electrolysis  of   the  chloride.     The  difficultie'^ 
which  were  to  be  overcome  in  this  electrolysis  are  discussii 
in  great  detail  and  detailed  instructions  given  for  the  pm 
cedure. 

The  paper  was  discussed  by  Dr.  W'hitney,  Dr.  Parsons 
Dr.  Northrup,  Dr.  Richards,  Dr.  Brown  and  Mr.  Hansen. 

THERMAL  CONDUCTION   AND  CONVECTION  IN  GASES. 

A  paper  by  Dr.  Irving  Langmuir  gave  an  account  of  ai 
experimental  investigation  of  thermal  conduction  and  con 
vection  in  gases  at  extremely  high  temperatures. 

The  first  experiments  were  made  with  a  glowing  Nenis 
filament  in  air.  Later,  however,  in  order  to  extend  th 
range  of  temperature,  experiments  were  made  with  a  ductil 
tungsten  filament  in  a  hydrogen  atmosphere.  Figures  ai 
given  on  the  power  consumption  of  the  filament  as  a  fuiK 
tion  of  the  temperature. 

MEASUREMENT   OF    SMALL   GAS    PRESSURES. 

A  paper  by  Dr.  C.  F.  Hale  dealt  vi'ith  the  measurement  c 
very  small  gas  pressures  by  a  method  in  which  the  indie: 
tions  are  not  dependent  upon  the  use  of  mercury. 

The  manometer  of  Pirani  depends  on  the  fact  that  at  In 
pressures  the  heat  conductivity  of  gases  is  a  function  1 
the  pressure.  He  connects  to  the  system  under  test  an  ord 
iidiy  tantalum  lamp,  the  filament  being  heated  by  current 
a  constant  voltage.  As  the  gas  pressure  in  the  system 
decreased  more  and  more  the  heat  lost  by  conductii 
through  the  gas  is  continually  decreased,  consequently  tl 
temperature  of  the  filament  mounts  steadily  and  with  t 
temperature  the  resistance  of  the  wire  increases,  there 
cutting  down  the  current.  One  has  only  to  calibrate  ai 
meter  readings  against  the  indications  of  some  form 
manometer. 

ELECTROCHEMISTRY    IN    NORWAY. 

Dr.  Joseph  W.  Richards,  who  had  just  returned  fn 
abroad,  then  gave  a  concise  description  of  some  of  t 
Norwegian  electrochemical  and  electrometallurgical  woi 
which  he  visited  this  summer.  They  included  an  alumini 
plant  operated  by  the  Heroult  process,  a  nickel  refifl' 
(separating  of  copper  and  nickel  by  the  Hybinctte  proces 
a  plant  of  the  Badische  Company  for  making  sodium  nitr 
from  atmospheric  air  by  the  Schoenherr  process,  an  alu 
num  plant  of  the  British  Aluminum  Company,  a  meta 
sodium  plant,  the  large  carbide  and  adjoining  cyanam 
works  at  Odda  and  an  electric  zinc  plant,  using  the  modi 
electric  zinc  furnace  of  De  Laval,  and  an  electric  steel  pi: 
Reduction  of  iron  ore  to  pig  iron  in  the  electric  furnaci  - 
not  yet  carried  out  in  Norway,  but  will  be  started  next  yi 
There  are  also  the  large  Notodden  works  for  mak  ~ 
nitrates  from  air  by  the  Birkeland-Eyde  process. 

Electric  energy  can  be  bought  in  Norway  from  po 
companies  at  $6.50  per  hp-year,  while  the  cost  of  genera'  ,- 
energy  is  stated  to  be  between  $4  and  $5  per  hp-year. 

ZINC  PLATING  ON   WIRE. 

The  last  paper  of  the  meeting,  by  Mr.  Alfred  Sang,  d  '• 
with  his  process  of  galvanizing  steel  wire  by  heatm  " 
electrically  in  zinc  oxide  or  zinc  dust.  The  best  tempera  r<- 
is  550  deg.  C.  About  154  kw-hours  of  electrical  energ  i- 
required  per  long  ton  of  wire  of  any  diameter.  The  th'O 
of  the  process,  as  well  as  of  the  sherardizing  proces  i' 
discussed  at  some  length ;  his  process  is  considered  to  ^ 
special  case  of  hot  galvanizing. 

After  a  vote  of  thanks  to  all  who  had  contributed  tche 
genuine  success  of  the  convention  the  meeting  adjourm 
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New  York  Electrical  Show. 

:  The  Electrical  Exposition  of  191 1  opened  in  the  new 
•rand  Central  Palace,  Lexington  Avenue,  New  York,  on 
■ct.  II  and  will  remain  open  to  the  public  until  Oct.  21. 
he  affair  was  formally  launched  into  being  at  a  lunclu'dn 
'ven  by  the  New  York  Edison  Company  in  tlie  afternoon 
'  which  members  of  the  Electric  Vehicle  Association  of 
Inierica  and  persons  well  known  in  the  electrical  industry. 
'eluding  Messrs.  T.  .\.  Edison.  N.  Tesla.  G.  Dunn,  and  J. 
■ilchrist.  were  present.  Mr.  J.  W.  Lieb,  Jr.,  acted  as  toast- 
.aster  and  advantage  was  taken  of  the  occasion  by  the 
hnlucers  and  consumers  of  copper  to  present  to  Mr.  Edi- 


the  visitor  entering  Madison  .Square  Garden  at  previous 
electrical  shows  is  not  obtained  in  the  present  exhibition. 
The  exhibits  themselves  are  of  much  more  popular  interest 
than  was  the  case  at  previous  shows  and  the  management 
has  striven  to  bring  out  prominently  the  application  of 
electricity  to  the  trades.  There  are  arranged  on  the  second 
floor  of  the  building  a  number  of  industries  in  miniature  in 
all  of  which  electricity  is  now  used  extensively.  The 
United  States  (lovermnent  has  also  a  number  of  very  in- 
teresting exhibits.  These  include  the  electric  school  and 
commissary  department  of  the  navy;  a  spectacular  exhibit 
from  the  coast  defense  division  of  the  army,  in  which  a 
battleship  is  blown  up  by  submarine  mines;  a  signal  corps 


of   the    Electrical   Shov 


Grand   Central    Palace. 


i"H.  ft.  of  eleclrolytically  refined  copper  suitably  en- 
and  mounted  on  an  ebony  pedestal.     The  presenta- 

cech  was  made  by  Mr.  C.  W.  H.  Kirchhoff,  president 
American  Institute  of  Mining  Engineers,  and   the 

is  accepted  on  behalf  of  Mr.  Edison  by  Mr.  F.  L. 
-Addresses  were  also  delivered  by   Mr.   G.   B.   Cor- 

and  Mr.  C.  W.  Price.  There  were  about  200  guests 
■  t. 

first,  second  and  third  floors  of  the  New  Grand 
1  Palace  are  given  over  to  the  show,  the  third  floor 
,>'  a  track  fur  automobiles  and  being  set  aside  ex- 
cl^vely  for  automobile  uses.  The  building  does  not  serve 
to  It  off  the  exposition  as  did  Madison  Square  Garden  in 
prt^ous  years  although  it  has  greater  floor  area.  Ini- 
»>ee  columns  and  pillars  are  everywhere  apparent  and 
fro  no  place  can  one  obtain  a  comprehensive  view.  That 
sen   of  splendor  and  dazzling  brilliance  which  impressed 


exlnbit ;  a  display  of  old  electric  inventions  from  the  Na- 
tional Museum;  a  layout  from  the  Department  of  Agri- 
culture and  a  collection  from  the  Bureau  of  Standards. 

.\  number  of  electric  automobile  manufacturers  have  ex- 
hibits of  their  newest  cars  on  the  ground  floor  and  op- 
portunity is  afforded  for  demonstrating  the  cars  on  the 
track  on  the  third  floor.  The  usual  array  of  apparatus 
made  by  manufacturers  of  motors,  meters,  switches, 
vacuum  cleaners,  cooking  and  heating  appliances,  glass- 
ware, fixtures,  vibrators,  therapeutic  machines,  etc.,  is  in 
evidence. 

The  New  York  Edison  Company,  The  United  Electric 
Light  &  Power  Company,  The  Edison  Electric  Illuminating 
Company,  of  Brooklyn,  and  the  New  ^'ork  &  Queens  Elec- 
tric Light  &  Power  Company  have  spaces  allotted  tliem. 
The  New  York  Edison  Company  has  a  display  of  charts, 
diagrams,  models  and  photographs  demonstrating  m-thqds 
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of  handling  business.  There  is  also  a  reception  room  at 
one  end  of  the  hall,  while  on  the  opposite  end  are  an  il- 
luminating engineering  display,  a  printing  establishment  in 
operation,  a  window  lighting  display  and  a  collection  of 
photographs.  In  another  part  of  the  building  the  company 
has  in  operation  an  electric  dining-room  and  a  model 
kitchen. 

The  New  York  &  Queens  Electric  Light  &  Power  Com- 
pany has  arranged  its  booth  for  reception  purposes  where 
its  customers  are  entertained.  The  company  operates  in 
the  borough  of  Queens  and  this  is  the  first  time  it  has 
taken  space  at  the  electrical  show. 

The  United  Electric  Light  &  Power  Company  has  the 
choicest  location  in  the  show,  its  booth  being  in  the 
center  of  the  exhibition  and  towering  above  all  others. 
The  feature  of  its  exhibit  is  a  portrayal  of  modern  store 
lighting  and  a  practical  demonstration  of  appliances  used 
in  business.  The  double-deck  booth  is  so  divided  and 
so  arranged  that  each  store  has  its  individuality  and 
independent  treatment  and  equipment.  A  barber  shop, 
grocery  store,  clothing  store  and  electric  supply  store  are 
shown.     Each  store  has  had  careful  attention  directed  to 


Exhibit    of    the     New    York    Edison    Company. 

its  illumination,  the  object  being  to  show  the  proper  method 
of  applying  electricity  to  store  lighting  and  other  practical 
purposes.  The  upper  part  of  the  booth  is  used  as  a  tea 
and  reception  room.  Musical  and  vocal  entertainment  are 
provided  for  guests  as  well  as  a  light  collation.  Electric 
cooking  appliances  are  employed  in  connection  with  the 
latter. 

The  Edison  Electric  Illuminating  Company  of  Brooklyn 
has  returned  to  its  first  love  in  that  it  has  arranged  an  ex- 
hibit of  a  strikingly  artistic  and  attractive  home.  The 
model  apartment  shown  some  years  ago  by  the  same  com- 
pany proved  the  most  attractive  drawing  card  of  the  ex- 
position at  that  time  and  the  present  exhibit  has  already 
demonstrated  its  worth  for  gathering  people  to  it.  The 
home  is  divided  into  a  kitchen  and  laundry,  dining-room, 
bedroom,  parlor,  reception  room  and  entrance  hall  and 
porch,  each  room  being  as  complete  and  as  clearly  a  model 
of  what  it  should  be  as  time,  pains  and  money  can  make  it. 
The  many  electrical  devices  which  have  been  developed 
and  introduced  in  recent  years  to  add  to  the  health,  com- 
fort and  convenience  of  the  household  are  shown  in  actual 
service. 


Public  Service  Commission  News. 

M.\SSACHUSETTS    COMMISSION. 

The  first  of  a  series  of  hearings  on  the  use  of  deman 
indicators  by   electric-lighting  companies  was  held  by  tli 
Massachusetts    Gas    and    Electric     Light    Commissioner,, 
Oct.  6.  •    The  immediate  occasion   for  the   hearing  was 
recent  legislative  resolve,  which  called  upon  the  commis, 
sion  "to   investigate   the   operation   of  demand   indicator 
so  called,  and  to  determine  whether  or  not  it  is  expediti 
to  regulate  or  prohibit  the  use  of  such  meters."    The  ho:u 
is  required  to  report  to  the  next  Legislature  by  Jan.  i 
1912.     Several  consumers  appeared  before  the  board  ;u 
complained  that  the  indicators  used  by  the  Edison  Electr 
Illuminating  Company  of  Boston  are  inaccurate  and  tl 
system  used  to  compute  bills  is  unfair.     Demand  indicatn 
are  used  in  office  buildings  and  in  industrial  plants  and  i 
dicate  the  demand  at  certain  times.     Representative  Call 
han,  who  drafted  the  bill  that  led  to  the  legislation,  sa 
that  the  case  before  the  commission  is  based  on  the  co 
tention  that   the   indicators,  while   intended  as  measuri 
devices,  do  not  accurately  measure  the  current.     The  ,i 
dicator,  he  contended,  should  be  tested  by   the  sealer 
weights  and  measures.     At  present,  however,  there  is 
public   inspection.     He   said   it   was   unfair  that   the  ci 
sumers  should  be  rated  on  the  basis  of  the  cost  of  a  pi; 
large  enough  to  furnish  the  maximum  demand,  because 
maximum    demands   do   not    occur   simultaneously. 

Everett  W.  Burdett,  Esq.,  counsel  for  the  Massachusf 
Electric    Lighting   Association,    stated    that   if   there  is 
public  demand   for  a  change  of  system  the  companies 
lerested  would  like  to  know  it,  but  at  present  the  princi 
underlying  the  use  of  the  demand  indicator  is  conside 
sound.     There   should,   of   course,   be    assurance  that 
dicators  are  accurate,   and  the   Gas   Board  is  the  pro 
tribunal  to  deal  with  that  phase  of  the  subject.     Engin 
Carpenter,  representing  both  sides  at  interest,  favored 
use  of  the  indicator.     A  second  hearing  on  the  subject 
be  held  by  the  commission  Oct.  27,  when  the  lighting  c 
panics'  position  in  the  matter  will  be  given. 

NEW    YORK    COMMISSION. 

As  the  result  of  a  hearing  held  by  the  Public  Set  ' 
('onnnission,  Second  District,  last  week,  on  the  applica 
of  the  Amsterdam  Edison  Electric  Light  &  Power  C 
pan}'  for  authority  to  exercise  franchises  for  the  const 
tion  of  poles,  etc.,  and  distribution  of  electricity  for  1 
and  power  in  the  village  of  Akin  and  the  towns  of  Anv  ' 
dam,  Mohawk  and  Elorida,  Montgomery  County,  Com  • 
sioner  Sague,  who  conducted  the  hearing,  announced  s 
he    would    recommend    that    the    requested   permissioi  ■ 
granted  to  the   company.     Congressman   Theron  Akir 
Akin,  asked  several  questions  of  Attorney  Charles  D,   ■ 
bet.  who  appeared   for  the  applicant.     No  company    ' 
present  supplying  electricity  to  the  localities  which  thi 
plicant  company  intends  to  enter. 

The  Public  Service  Commission  for  the  Second  Di;  '■ 
has  Hu'^horized  the  Ft.  Plain  Gas  &  Electric  Light,  • 
and  Pow  er  Company  to  lease  to  the  Mohawk  Hydro-El< ' 
Company  its  plant  in  the  village  of  Nelliston  until  '•■■'' 
1921,  with  the  option  of  renewal  for  a  period  oi  ' 
years  thereafter.  The  Mohawk  Hydro-Electric  •" 
pany  is  authorized  to  exercise  a  franchise  granted  b  tli 
village  of  Nelliston  on  Dec.  20,  1910,  to  furnish  « 
tricity  for  light,  heat  and  power  in  that  village.  The  «' 
pany  is  also  authorized  to  exercise  franchises  granti  b; 
the  town  boards  of  Ephratah  and  Palatine  to  build  el  trn' 
transmission  lines  in  these  towns.  The  company  1  ■•"' 
tliorized  to  issue  its  first  mortgage  thirty-year  6  pet  f"' 
bonds  to  the  amount  par  value  of  $56,000  to  provide  ™* 
for  the  building  of  the  transmission  line  and  the  equi'ie"' 
necessary  to  operate  inider  the  franchises  mentioned.-' '"■ 
bonds  are  to  be  sold  at  not  less  than  92. 
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WISCONSIN    COMMISSION. 

riie  coinniissioii  has  given  its  decision  in  the  matter  of 
le  joint  appHcation  of  the  LaCrosse  Gas  &  Electric  Coni- 
^ny  and  the  I.a   Crosse   Water  Power   Company   to   the 
Tect  that  the  commission  act  as  arbitrator  in  interpreting 
i-  meaning  of  certain  provisions  in  a  contract  between 
:ipplicants.     The  apphcants  are  parties  to  a  contract, 
r.ling  to  the  terms  of  which  the  water-power  company 
required  to  furnish  electric  energy  to  the  gas  and  elec- 
Hc  company  at   the  rate  of   i    cent  per  kw-hour  and   in 
i.se  of  failure  to  furnish  such  energy  is  to  pay  the  "actual 
iation  operating  expenses"  of  operating  the  hitter's  steam 
■ints.     The  contract  further  provides  that,  as  a  penalty 
interrupted  service,  the  water-power  company  shall  pay 
expenses  of  operation   of   the   gas   and   electric   coni- 
s   steam    plants   when    it    is    necessary   to    run   these 
<  because  of  interrupted  service  and  shall  receive  no 
neration  whatever  until  an  amount  of  energy  equal  to 
.10  kw-hours  shall  have  been  generated;  for  amounts 
\oess  of  this  the  water-power  company  is  to  pay  only 
itference  between  the  actual  station  operating  expenses 
•he   i-cent   rate   provided  in   the  contract.     When   it 
lies  necessary  to  operate  the  steam  plants  because  of 
ack  of  hydroelectric  power  the  water-power  company 
luired  to  pay  the  gas  and  electric  company  at  the  rate 
;iK)  per  month  as  rental,  this  figure  representing  the 
St  at  6  per  cent  on  the  plant  investment, 
c   question    in   debate    was   whether    the    item    "main- 
loe,  supplies  and   expenses,"   as   charged   by   the   gas 
■any  in  the  expense  account,  was  properly  included  in 
i-rm  "actual  station  operating  expenses."     .\n  examina- 
if  the  accounts  showed  that  the  matter  of  repairs  con- 
■y-il  the   major  portion   of   the   above   item.     The  pro- 
ngs at   the   hearing   indicated    that   the   views   of   the 
ctive  parties  were  diametrically  opposite  on  the  sub- 
presented  for  arbitration.     The  water-power  company 
iided  that  the  term  "actual"  was  used  to  make  sure 
mly  actual  station  operating  costs,  such  as  labor,  fuel. 
•id  waste,  would  be  charged.     On  the  other  hand  the 
I'retation  given  by  the  gas  and  electric  company  was 
111  case  of  failure  to  furnish  energy  as  required  in  the 
ract  the  water-power  company   was  to  pay  such  ex- 
s — exclusive  of  the  penalty  provision — of  the  gas  and 
He  company  in  the  generation  of  energy,  that  the  cost 
trgy  to  the  latter  would  be  the  same  as  it  would  have 
liad  the   former  company   performed   its   part   of  the 
act.    This  interpretation  would  include  all  items  under 
i-ad  of  operating  expenses — repairs,  depreciation,  etc. 
exact  wording  of  the  clause  in  controver.sy  was  not 
!  m  any  of  the  authorities  investigated  by  the  com- 
m,  but  from  the   facts  presented  at  the  hearing,  the 
■rities  consulted   and   partially   cited   in   the   case   and 
rcumstances   having   a   bearing   upon   the   matter   tie 
•ission  was  of  the  opinion  that  the  term  "actual  station 
•ing  costs"  as  used  in  the  contract  properly  includes 
■St  of  repairs  to  the  power  plant  of  the  LaCrosse  Gas 
■  ctric   Company   during   the    periods   of   its   operation 
~itated  by  the  failure  of  the  water-power  company  to 
-li  the  agree<l  amount  of  energy^. 

OHIO  CO.MMISSION    NEWS. 

a  hearing  of  the  application  of  the  Mount  Sterling 

lie  Bell  telephone  companies  to  connect  their  lines  be- 

:he  Ohio  Public  Service  Commission  last  week.    Mr.  R. 

^  hryyer,  secretary  of  the  local  company,  testified  that  it 

I  ninety-nine-year   contract   with   the   United    States 

'hone  Company  by  which  it  was  to  have  the  exclusive 

'  'o  all  the  long-distance  business  passing  through  the 

' "ige,  but  that  tli«  United  States  Telephone  Company 

'greed  to  allow  the  Bell  wires  to  be  installed  as  com- 

•  Ts.    Testimony  was  adduced  to  show  that  the  same 

nions  exist  with  relation  to  the  Van  Wert  Telephone 


Company,  where  the  Bell  lines  are  also  seeking  admission 
to  the  exchange.  Those  opposed  to  this  move  argue  that 
the  Bell  and  United  States  companies  are  both  owned  by  the 
same  financial  interests  and  that  they  have  merely  been 
waiting  the  passage  of  legislation  that  would  allow  them 
1(1  consolidate. 

City  Solicitor  Xewton  D.  Baker  has  informed  Mayor 
I'achr  that  it  is  not  incumbent  upon  him  or  anyone  to  place 
specific  instances  of  poor  telephone  service  before  the 
Public  Service  Commission  in  order  to  have  an  investiga- 
tion made,  but  that  under  the  new  law  the  commission  may 
investigate  upon  any  form  of  complaint  or  may  do  so  with- 
out any  complaint  and  upon  its  own  initiative.  Mayor 
Bachr,  however,  says  that  there  are  plenty  of  instances  of 
inadequacy,  and  data  is  now  being  secured  and  will  be 
presented  to  the  commission  at  an  early  date. 

.Attorneys  for  the  Columbus  Gas  Company,  Columbus, 
have  intimated  that  they  may  test  the  constitutionality  of 
the  new  public  utilities  law  on  the  ground  that  it  implies 
ilie  taking  of  property  without  due  process  of  law.  An 
appeal  for  a  lower  rate  for  gas  had  been  filed  with  the 
commission  and  at  the  hearing  the  attorneys  declared  that 
the  law  makes  no  provision  for  notifying  gas  companies  in 
cases  such  as  this,  where  they  may  sustain  a  loss  of  income 
through  a  possible  reduction  of  rate.  The  legality  of  the 
petition  filed  with  the  commission  was  also  questioned. 

.M.'\RVL.\NU    COMMI.SSION     .NEWS. 

i'iie  Maryland  Public  Service  Commission  handed  down 
a  decision  requiring  the  Western  Union  Telegraph  Com- 
pany to  re-establish  a  branch  office  in  the  Belvedere  Hotel, 
the  terms  of  the  lease  to  be  approved  by  the  commission. 
There  is  a  probability  that  a  special  investigation  of  the 
telephone  service  of  Baltimore  will  be  instigated  by  a 
Committee  of  the  Merchants*  &  Manufacturers'  Association. 
The  utilities  committee  of  the  association  met  last  week  to 
discuss  the  report  of  the  experts  who  came  here  from 
Boston  to  investigate  telephone  conditions  at  the  request  of 
the  Public  Service  Commission.  There  are  many  local  busi- 
ness men  who  are  not  pleased  with  the  report  of  the  Boston 
experts  and  are  in  favor  of  having  a  committee  of  their 
own  conduct  an  investigation. 


CURRENT    NEWS    AND    NOTES. 


Commonwealth  Edison  N.  E.  L.  A.  Branch. — The 
membership  of  the  Commonwealth  Edison  Company's 
branch  of  the  National  Electric  Light  Association  is  now 
1274,  or  about  one-sixth  of  the  total  Class  D  membership 
of  the  association.  The  annual  banquet  of  the  Chicago 
.Section  will  be  held  the  night  of  Xov.  i. 

*  *     * 

JoviA.v  Annual  Convention. — Mr.  J.  V.  Dostal,  national 
Jupiter  of  the  Sons  of  Jove,  has  announced  the  general 
program  of  the  Sons  of  Jove  convention  on  Oct.  17-19  in 
Denver.  This  will  include  a  smoker  on  Tuesday  evening. 
Oct.  17;  a  business  session  Wednesday  morning;  a  Jovian 
torchlight  parade  and  special  illumination  Wednesday  night: 
a  second  business  session  Thursday  morning,  and  the 
national  rejuvenation  and  banquet  on  Thursday  evening. 
Oct.  19.  The  rejuvenation  will  be  staged  far  more  elabor- 
ately than  at  any  previous  convention,  new  apparel,  ap- 
paratus and  "business"  being  provided  to  add  to  the 
solemnity  of  the  occasion.  The  banquet  at  the  Brown 
Palace  will  follow  Denver  precedents  in  previous  joviatioiis. 
A  sharp  contest  between  Pittsburgh  and  Philadelphia  for 
next  year's  convention  is  promised. 

*  *     * 

New  Engi-anii  Section  L  E.  S.  Officers. — As  a  result 
of  a  recent  letter  ballot  the  following  have  been  declared 
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elected  offictis  of  tlie  Xew  I'lngland  Section  of  the  Illu- 
minating Engineering  Society :  Prof.  H.  C.  Clifford,  chair- 
man ;  Mr.  H.  C.  Jones,  secretary;  Messrs.  J.  S.  Codnian 
and  W.  S.  Farrow,  managers. 


E.XAMIN.'^TION    FOR    ASSISTANT    El.ECTRICAL    ENGINEER. — 

The  New  York  State  Civil  Service  Commission,  Albany, 
N.  Y.,  will  hold  an  e.\aniination  for  the  position  of  assist- 
ant electrical  engineer.  The  salary  is  $600  to  $900  per 
annum,  with  maintenance.  Applications  must  be  filed  on 
or  before  Nov.  3. 

*  *     * 

A.  I.  K.  E.  Standardization  Rules. — The  revised  stand- 
ardization rules  of  the  American  Institute  of  Electrical  En- 
gineers, which  were  approved  under  date  of  June  27,  191 1, 
have  been  issued  in  bound  form  with  blank  pages  inter- 
leaved. The  publication  is  sold  in  this  form  for  25  cents, 
or  15  cents  in  paper  covers. 

*  *     * 

Tests  of  Electric  Meters. — Of  6209  tests  of  customers' 
meters  reported  to  the  Xew  York  Public  Service  Commis- 
sion, Second  District,  during  August,  191 1,  339,  or  5.46 
per  cent,  were  fast ;  4775,  or  76.9  per  cent,  were  accurate, 
and  1095,  or  17.64  per  cent,  were  slow.  Of  a  total  of  238 
companies,  thirty-eight  did  not  report  for  this  compilation. 
Of  the  companies  that  made  reports  105  made  no  tests. 


Inventors'  Periodical. — On  Nov.  i  the  publication  will 
be  commenced  of  a  monthly  journal  to  be  called  The  In- 
ventors' Outlook,  having  for  a  purpose  to  represent  tlie 
interests  of  inventors,  including  the  advocacy  of  laws  to 
protect  their  rights.  The  publication  will  be  issued  monthly 
architectural  engineering,  the  remainder  being  divided 
among    the     mining,     sanitary     and     railroad    engineering 

courses. 

*  *     * 

University  of  Illinois  Enrolls  Three  Hundred  Elec- 
trical Students. — Of  the  3620  students  enrolled  this  year 
at  the  University  of  Illinois,  Urbana,  1206  are  in  the  en- 
gineering schools,  of  which  Dr.  W.  F.  M.  Goss  is  dean. 
Of  these  290  are  taking  the  electrical  engineering  courses, 
275  mechanical  engineering.  251  civil  engineering  and  306 
architectural  engineering,  the  remainder  being  divided 
among  the  mining,  sanitary  and  railroad  engineering 
courses. 

F'xamination  for  United  States  Signal  Service  Elec- 
trical Assistant. — The  United  States  Civil  Service  Com- 
mission will  hold  examinations  on  Nov.  22  to  secure 
cligibles  to  fill  vacancies  as  they  occur  in  the  position  of 
electrical  assistant  in  the  United  States  Signal  Corps,  who 
will  receive  a  salary  of  $1,080  per  annum.  Further  par- 
ticulars are  given  in  Circular  No.  847,  a  copy  of  which 
may  be  procured  by  addressing  the  commission  at  Wash- 
ington. D.  C. 

*  *     * 

Armour  \.  I.  E.  E.  Branch. — At  the  first  regular  Octo- 
ber meeting  of  the  Armour  Institute  of  Technology  Branch. 
A.  I.  E.  E.,  held  in  Armour  Mission  Hall,  Thursday  even- 
ing, Oct.  5,  Mr.  C.  R.  Schuler,  of  the  19 12  class,  read  a 
paper  on  "Outdoor  Arc  Lighting,"  in  which  he  described 
the  characteristics  and  applications  of  the  better-known 
series-type  illuminants,  including  magnetite  arc,  flaming 
arc  and  tungsten  incandescent  lamps.  Mr.  L.  H.  Roller  is 
chairman  of  the  .\rniour  Branch. 

*  *     * 

Twin  Cities  Electrical  Show. — The  third  annual  elec- 
trical show  of  the  Northwestern  Electrical  Show  Associa- 
tion will  be  held  in  the  Armory,  Minneapolis,  on   March 


16-23,  1912,  and  already  preparations  arc  under  way.    The 
.Minneapolis  Commercial  Club  has  offered  prizes  for  elec-il 
trical  apparatus  made  by  students.     Prof.  W.  T.  Ryan,  ofll 
the  University  of  Minnesota,  and  Professor  Cook  and  Pro-i 
fessor  McClintock,  of  the  local  high  schools,  are  the  com-{| 
mittee  in  charge.     The   Minnesota   Electrical  Associationjl 
will  hold  its  annual  convention   during  the   week  of  thejl 
show.      Mr.    R.    W.    Clark,    15    South   Fifth   Street,  Min-! 
neapolis,  the  manager  of  the  show,  says  that  the  1912  ex-^ 
hil)ition  bids  fair  to  be  a  record  breaker. 
*     *     * 
Electric  Irrigation  in  New  Mexico. — Preliminary  step- 
have  been  taken  by  the  Virtue  Mining  Company  and  tlu 
farmers  of  San  Simon  valley  looking  to  the  installation  In 
the  former  concern  of  a  large  hydroelectric  plant  and  tlu 
construction  of  an  extensive  system   of  transmission  line 
through  the  valley  to  provide  power  for  operating  irrigatioi 
pumps  upon  the  farms.     The  proposed  hydroelectric  plan 
will  be  located  in  Clear  Creek  canyon  and  will  utilize  a  he:h 
(if  several  hundred  ft.     The  grade  leading  up  to  the  fall 
is  about  1000  ft.  to  the  mile,  thus  providing  for  future  e.x 
tensions.     The  San  Simon  valley  is  underlaid  with  a  basii 
of  water  at  a  shallow  depth  and  considerable  developraen 
in  the  matter  of  bringing  this  water  to  the  surface  by  well 
upon   which   pumps   have   been   installed   has   already  bee' 
accomplished.    It  is  planned  by  the  Virtue  Mining  Corapan 
to  run  a  network  of  electric  transmission  lines  through  th 
valle}'  so  that  the  power  may  be  utilized   for  operating  tli 
irrigation  pumps. 


British  Columbia  Water-Powers. — In  connection  wit 
the    probable    ultimate    electrification    of    a    portion   of   i 
line   in   the   mountains,   the   Canadian   Pacific   Railway  h; 
acquired  a  water-power  on  the  Adams  River,  which  flo\' 
into  South  Thompson  River  near  the  west  end  of  Shusw;! 
Lake.    The  Adams  River  flows  out  of  Adams  Lake  aiul 
capable   of   developing   100,000   hp   at   two   different  poin 
between  the  lake  and  its  confluence  with  the  South  Thorn 
son.     It  is  in  a  heavily  timbered  country,  where  extensi 
lumbering  operations  are   now  being  carried  on.     Durii' 
a  recent  visit  to  the  Okanagan  Valley  Sir  William  MacKci 
zie,  president  of  the   Canadian   Northern   Railway,  bong; 
the    Coteau    water-power    and    a    charter    for    building 
electric    railway   through    the    fruit-growing   belt    on   be 
sides  of  Okanagan  Lake.    The  Coteau  is  capable,  it  is  sa 
of  developing  7000  hp,  which  is  sufficient  to  operate  t 
proposed  tram  system.     If  built  it  will  prove  a  feeder 
the  steam  road  which  the  company  proposes  to  build  ii^ 
the  Okanagan  from  Kamloops. 

-Superheating  in  .Steam  Turbines. — The  current  is: 
of  the  Patent  Office  Gasette  contains  the  opinion  of 
Conunissioner  of  Patents  in  an  interference  case  involv 
superheating  in  connection  with  the  steam  turbine.    Th 
were  three  parties  to  the  proceedings,  namely,  Messrs. 
C.   Curtis,  S.  Z.  de   Ferranti   and  T.   G.   E.  Lindraark, 
dates  of  the  respective  United  States  patent  applications 
ing  Oct.  2,  1905  ;  Oct.  31,  1903,  and  Jan.  16,  1903.    Mr.  Cu 
originally  relied  for  conception  and  reduction  to  practice 
an  application  filed  April  9,  1897,  but  it  was  decided  th;  ■ 
patent  granted  .A.pril  9,  1899,  to  Young  anticipated  Cm 
whereupon    the    latter    abandoned    the    original   applica  '■ 
and    filed    another    in    1905.      Mr.    de    Ferranti    conten  ii 
that  he  should,  with  respect  to  priority,  be  entitled  to  ' 
benefit  of  his  British  application,  dated  Nov.  11,  1902.      '' 
commissioner    made    a    distinction    between    superhea  g 
which  causes  the  steam  to  have  the  same  temperature  w  " 
it  enters  one  superheater  as  that  when  it  enters  the  n'- 
and  superheating  in  which  the  temperature  is  progressi  1) 
augmented.     On  the  latter  ground  priority  was  awarde  tf 
Lindmark,  which  decision  was  later  sustained  by  tlu'  1  .1' 
of  .Appeals  of  the  District  of  Columbia. 
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DISTRICT  ELECTRICAL   SERVICE. 

lant   of   Colorado   Springs   Light,    Heat    and    Power 
Company. 

imbined    Steam    and    Hydroelectric    Generation     Hydraulic 
Head  of  2350   Feet     Data  of  Tests  of  High  and 
Low  Pressure  Steam  Turbines     Electric 
Vehicle    Development 

I  One  of  the  most  progressive  central-station  systems  in 
jie  Rocky  Mountain  district  is  that  of  the  Colorado  Springs 
/ght,  Heat  &  Power  Company,  located  in  the  municipalities 
;'  Colorado  Springs,  Colorado  City  and  Manitou  and  lying 
\  the  eastern  base  of  the  celebrated  Pike's  Peak  Range,  at 
a  altitude  of  from  6oco  ft.  to  8000  ft.  above  sea  level.  The 
strict  sor\e<l  by  the  company  is  of  primary  interest  to  the 


in    the    Cripple    I'rcek    ilislrict    and    iIil-    populari/:ilinii    of 
electricity   throughout   llic   conuuunity   as   a   whole. 

CENTRALIZED  POLICY. 

Within  the  past  few  years  the  company  has  been  carry 
ing  forward  a  centralizing  policy  in  connection  with  the 
generation  and  distribution  of  its  service,  which  has  been 
of  great  benefit  to  the  community.  Economy  of  production 
has  resulted  from  the  co-ordination  of  its  steam  and  hydro- 
electric plants,  and  the  community  has  correspondingly 
gained  from  the  standardization  of  rates  throughout  the 
area  reached  by  the  company's  lines.  Both  from  the  en- 
gineering and  accounting  points  of  view  the  service  has 
been  improved  and  an  operating  organization  of  high 
efficiency  has  been  developed.  Conspicuous  in  the  com- 
pany's progress  has  been  the  evidence  of  a  close  co-opera- 
tion with  the  municipal  authorities  in  the  direction  of  street 
lighting  and  the  illumination  of  public  buildings,  the  equip- 


of    the   Colorado    Springs   Station 


rist  and  health  seeker;  but  apart  from  this  it  has 
:iamed  a  considerable  industrial  development  and  illus- 
'  tes  the  extent  to  which  electricity  may  be  efficiently 
■Hed  to  the  needs  of  a  diversified  cotnmunity  having 
paratively  few  manufacturing  plants  of  a  miscellaneous 
racter. 

lie  company's  system  is  of  particular  interest  on  ac- 
m  of  the  generating  efjuipment  employed,  the  inter- 
nection  of  a  hydroelectric  plant  at  Manitou  and  a  steam 
It  at  Colorado  Springs  to  secure  economical  operation, 
''•  introduction  and  sale  of  electrical  energy  to  large 
"'ks  occupied  in  the  reduction  of  gold-bearing  ores  mined 


ment  now  in  service  at  .Manitou  and  on  the  exterior  of  the 
El  Paso  County  Court  House  at  Colorado  Springs  illus- 
trating in  a  marked  degree  the  effectiveness  of  central- 
station  service  in  giving  a  progressive  tone  to  the  area 
supplied. 

.\long  commercial  lines  the  company  has  done  nuich 
to  encourage  the  introduction  of  electric  pleasure  vehicles, 
signs,  window  lighting  and  flatirons,  and  although  the  local 
gas  business  is  conducted  by  the  same  management  the 
introduction  of  electricity  has  been  pushed  with  more 
vigor  than  is  found  in  many  cases  of  purcK'  electric 
properties. 
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GENERATING  PLANTS. 

The  generating  installations  of  the  company  consist  of  a 
hydroelectric  plant  at  Manitou,  rated  at  2250  kw,  and  a 
steam-driven  station  on  the  northeast  side  of  Colorado 
Springs,  with  a  rating  of  about  4750  kw,  making  a  total 
available  normal  production  of  7000  kw.  The  steam  plant 
is  utilized  as  the  principal  point  of  regulation  for  the 
system  of  interconnected  lines  resulting  from  the  topog- 
raphy of  the  company's  territory,  and  the  major  part  of  the 
company's  output  is  distributed  from  substations  located  in 
Colorado  Springs  and  Colorado  City,  including  branch  lines 
tapped  off  the  inter-substation  circuits  for  the  supply  of 
some  of  the  larger  gold-reduction  works  utilizing  the  com- 
pany's service. 

HIGH-HEAD  HYDROELECTRIC  PLANT. 

The  hydroelectric  station  at  Manitou  is  one  of  the  most 
celebrated  plants  of  its  character  in  the  world,  the  effective 
operating  head  being  2350  ft.  The  station  is  located  in  a 
gorge  at  the  base  of  Pike's  Peak,  and  derives  its  water  sup- 
ply from  the  public  reservoirs  of  the  city  of  Colorado 
Springs,  the  latter  being  located  in  the  Pike's  Peak  Range 
at  elevations  of  from  9000  ft.  to  14,000  ft.  above  sea  level. 
Water  is  delivered  to  the   plant  through  a   steel   pipe  line 

dro  Plant 


pressure  on  the  pipe  line  at  the  entrance  to  the  station  isi| 
about  1020  lb.  per  square  inch,  and  the  company  has  givetjs 
unusual  attention  to  the  hydraulic  problems  involved  in  theii 
installation,  which  was  owned  by  the  Pike's  Peak  Hydro-|| 
electric  Company  prior  to  the  recent  purchase  of  that  prop^| 
erty  by  the  Light,  Heat  &  Power  Company.  f 

The    Manitou    plant    contains    three    750-kw,    66oo-volt| 


Broadmoor 
-Distribution   System   of  Coiorado   Springs   Light,   Heat   and    Power  Company. 


about  17,000  ft.  long,  the  pipe  being  installed  in  the  fol- 
lowing sections:  Upper  line,  spiral-riveted,  diameter  20  in., 
length  about  4000  ft.;  middle  line,  lap-riveted,  diameter  21 
in.,  length  about  9200  ft.;  and  pressure  line,  double  butt- 
strapped,  triple-riveted  and  bolted  flanges,  metallic  gaskets, 
diameter  20   in.,   length  about   3800    ft.     The   hydrostatic 


three-phase,  60-cycle  General  Electric  revolving-field  al  '■ 
nators,  each  being  direct-connected  to  an  86-in.  l*e '" 
wheel  having  a  normal  speed  of  450  r.p.m.  Water  is  im- 
plied to  each  of  these  units  by  a  45-deg.  branch  froni'^' 
incoming  pipe  line,  the  supply  pipe  diameter  being  ic"- 
and    the    nozzle   diameter    2   7 '16    in.      There   are   alsi  i" 
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ice  two  45-kw,  125-volt  General  Electric  flat-com- 
iJed  exciters,  each  being  direct-driven  at  975  r.p.m.  by 

ij-in.   Doble   wheel,   receiving   water   from   the   branch 

equipment    supplying   the   main   luiits.      The   exciter- 

ol  supply  lines  are  2  in.  in  diameter  and  the  delivery 

■les  are  }i  in.  in  diameter.     The  pressure  end  of  the 

c  line  is  anchored  to  a  concrete  foundation  between 
ts  and  the  lower  end  is  equipped  with  four  relief  valves 

:  1  open  at  from  1200  lb.  to  1500  lb.  per  square  inch,  and 
larging  into  the  power-house  tailrace  through  2}-2-in. 
-.  Each  main  unit  is  provided  with  a  gate  valve,  located 
iic  supply  branch  and  driven  by  a  y>-hp,  125-volt  di- 
■current  motor.  About  thirty  minutes  arc  required 
closing  the  gate  valve.     The  company  has  found  that 

Je-gate  valves  are  the  only   type  which   is  successful 

rr  the  conditions  of  head  utilized,  it  being  practically 

ssible  to  keep  either  double-gate  or  wedge-type  valve^ 

;.     The  wheels  are  controlled  by  an  oil-pressure  sys- 

operated  from  Lombard  governors  and  needle  valves. 


Ftg.   3— Pipe    Line   to    Generating   Station    at    Manitou. 

'il  pump  being  driven  by  a  2-hp  motor.     The  turbine- 
n  is  served  by  a  lo-ton  Whiting  hand-operated  crane. 

HYDROELECTRIC  IMPROVEMENTS. 

xtensive   tests   have  been   carried   on   by   the   company 

1?  the  past  year  or  two  with  the  object  of  improving; 

efficiency  of  the  equipment.     The  agreement  between 

company  and  the  city  precludes  the  use  by  the  company 

snore  water  than   is   required  by   the   community    for 

estic    and    industrial    purposes,    the    quantity    varying 

•  ly  at  different  times.     In  view  of  the  importance  of 

iucing  energy  at  Manitou   so   far  as  possible,   rather 

m  the  company's  steam  plant,  exhaustive  studies  were 

e  of  the  shape  of  the  nozzles  and  buckets,  the  losses 

vT  segregated  and  compared  under  different  conditions. 

now  of  the  stream  was  investigated  by  means  of  weirs, 

tubes  and  micrometer  gages,  and  the  shape  of  the 

les  changed   to.  approximate   more   closely   the   theo- 

■1   proportions.     During   the   tests    of   the    wheels    in- 

igations  were  also  made  of  the   friction  losses  in  the 

pe  line,  with  the  result  that  the  losses  under  the  high  head 


employed  are  considerably  less  than  were  anticipated  by 
the  ordinary  formulas.  As  a  result  of  the  various  changes 
in  the  wheel  and  nozzle  design  the  efficiency  of  the  hydrau- 
lic units  has  been  increased  from  about  65  per  cent  to  80  per 


of    Hydroelectric    Plant   at    IVIanitou. 


cent,  the  former  figure  having  been  in  effect  at  the  installa- 
tion of  the  hydroelectric  plant  about  eight  vears  ago. 

A  recent  improvement  at  the  Manitou  station  is  the  in- 
stallation of  a  lightning  arrester  and  switch  house  of  brick 
and  concrete  construction,  in  which  are  located  switches 
and  arresters  for  the  outgoing  lines,  including  various 
local  distribution  circuits  for  Manitou.  The  main  switch- 
board in  the  plant  is  equipped  with  air  valves  controlling 
the  oil  switches  used  on  the  circuits,  the  latter  being 
actuated  by  compressed  air  furnished  by  a  2-hp  motor- 
driven  compressor.  The  details  of  these  oil  switches  have 
previously  been  described  in  these  columns.  An  important 
improvement  on  the  hydraulic  side  of  the  station  consists 
in  the  installation  of  \'-shaped  baffle  plates  of  cast  iron  in 
the  path  of  the  discharge  from  the  waterwheels.  These 
plates  turn  the  water  backward  toward  the  wheels  and 
eliminate  the  troubles  usually  encountered  in  the  discharge 
of  tail  water  from  plants  of  high  head.  The  high-tension 
room  contains  an  outfit  of  General  Electric  multi-gap  light- 
ning arresters,  three  generator  switches,  three  line  switches 
and  a  paralleling  switch,  the  latter  serving  to  throw  the 
outgoing  inter-station  lines  into  multiple  operation.  One 
set  of  busbars  is  installed. 

LOCAL  DISTRIBDTION  AT  MANITOU. 

I'rom  the  Manitou  plant  the  local  distribution  service  of 
the  town  is  handled  at  2300  volts  for  both  conunercial  and 
street  lighting,  the  usual  series  tub  transformers  being  in- 
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Stalled  for  the  latter.  The  local  motor  service  includes 
many  small  motors,  operating  machinery  in  spring-water- 
bottling  works  and  small  pumps  and  ventilating  fans  in 
restaurants  and   summer  resorts.     The   street  lighting  at 
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Manitou  is  accomplished  by  about  300  100-watt  tungsten 
lamps  equipped  with  close-fitting  radial-wave  glass  re- 
Hectors,  the  lamps  being  mounted  about  12  ft.  above  the 
street  level.  The  distribution  of  light  is  unusually  effective. 
The  service  is  mainly  of  an  all-night  character.  Other 
electrical  applications  at  Manitou  include  the  illumination 
of  the  celebrated  "Cave  of  the  Winds'"  in  Williams  Canon 
by  incandescent  and  projector  lamps,  the  lighting  of  the 
.xiount  Manitou  Scenic  Incline  Railway  by  twenty  loo-watt 
tungsten  lamps,  vvhicii  outline  the  entire  route  against  the 
side  of  the  mountain,  so  that  it  is  visible  for  a  distance  of 
about   !-'  miles,  and   the  operation   of   the   inclined-railway 
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REPORTS. 

Daily  reports  at  the  Manitou  station  include  comparison 
of  the  output  on  a  monthly  and  diurnal  basis,  load-factn 
power-factor  and  water  consumption  data.  On  a  recer 
typical  day  the  plant  produced  46,932  kw-hours,  the  max 
mum  load  being  2300  kw,  the  minimum  load  1470  kw,  tli 
load-factor  80.5  per  cent,  the  power-factor  81  per  cent,  il 
water  consumption  at  maximum  load  13.11  sec. -ft.  and  II 
water  consumption  per  kw-hour  153  gal. 

MAIN  STEAM  PLANT. 

The  steam  plant  of  the  company  contains  two  500-hp  ;u 
five    400-hp    water-tube   boiler 
operating    at     160    lb.    withoi 
superheating.        Coal     is     pu 
chased  from  a  mine  about  151 
ft.  north  of  the  plant,  which 
■located  on  a  mesa  about  5  mili 
from    the    center    of    Colorai 
Springs.    The  generating  equi 
ment'  consists  of  three  750-k' 
6600-volt,  three-phase,  6o-cycI 
revolving-field  alternators,  eai 
direct-driven  at  90  r.p.m.  by 
24-in.    X    44-in.    X    48-in.    hoi 
zontal   Corliss  engine ;  a  too 
kw   Westinghouse   low-pressu 
turbo  -  alternator,       deliverii 
tliree-phase,     66oo-v()lt    currt 
at    1800    r.p.m.,    anil   a   recent 
installed      1500-kw     Allis-Ch. 
mers  high-pressure  turbo-alt( 
nator  of   similar   electrical  r; 
ing.     The   engine-driven  alt( 
nators    are   operated   mainly 
connection    with    the    low-pr 
sure  turbo  set,  the  engines  1 
ing     run     non-condensing    :i 
discharging     into     the     turb 
through   a   22-in.   main  exha 
running  the  entire  length  of  , 
station.     The  piping  is  arran.i 
so  that  the  engines  can  be  ■' 
hausted  into  the  atmosphere 
desired  through  an  i8-in.  tn 
line.      The   high    and   low-pi 
sure  turbines  have  also  been 
stalled    to    permit    joint    op£ 
tion,  the  valve  arangement  { 
mitting   the   former   to  exha 
into   tile   latter   when  desira 
The    company    has    obtainei 
steam    consumption    as    low 
21.2  lb.  per  kw-hour  when  r 
ning  the  'two  turbines  toget' 
Coal  is  delivered  to  the  sti 
plant    by    dump    cars    rum 
from   the   mines   to   the  boi 
room,     a     motor-driven     c: 
being    used    to    haul    the   1 
to     the     desired     point    at 
a  storage  pocket  in  front  of  the  furnaces.     The  cost 
handling   is   about   3   cents   per   tan,   and   the    fuel  use^ ' 
a  lignite,  averaging  about  9500  pound-Fahrenheit  the: 
units  per  pound,  the  cost  at  the  station  being  about  $i.35 


cars.  The  latter  are  of  the  cable  type,  one  car  counter- 
balancing the  other,  and  are  operated  by  a  75-hp,  220-volt, 
three-phase  induction  motor  belted  to  hoisting  machinery 

located  at  the  top  of  the  incline.     Three  25-kw  step-down      .,  ^^.  ^ , 

transformers  are  installed  at  the  summit  of  the  incline  and      ton.    The  capacity  of  the  coal  cars  is  5  tons  each,  and  >' 

reduce  the  potential  from  6600  volts  to  220  volts  for  the      motor  which  hauls  the  cable  has  a  rating  of  yYj  hp. 

motor    service.      Separate    meters    are    installed    for    the 

motor   and   lighting  service   of   the    inclined    railway,    and 

selector    switches,    horn-gap    and    aluminum-cell    lightning 

arresters  are  in  use.    The  hoisting  machinery  is  driven  off 

a  72-in.  pulley  by  a   i6-in.  belt  running  to  a  i6-in.  motor 

pulley. 


coal  cars  are  required  for  the  plant's  service.  The  w  ; 
supply  of  the  station  is  obtained  from  a  reservoir  loc  ''^ 
about'  18  miles  distant  in  the  mountains.  Natural  dra  i" 
employed,  and  this  is  obtained  from  a  brick  stack  I7l'_ 
high  and  having  a  maximum  diameter  of  T3  ft 
produced   is  about   ^   in.   of   water   cohinin. 


I'hc 
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A  feature  of  the  steam  plant  is  a  home-made  cooling 
nver  120  ft.  long  by  35  ft.  high,  with  a  pond  beneath,  froiN 
'lich  injection  water  is  drawn.  The  low-pressure  turbine 
ihausts  into  a  hot  well,  which  discharges  into  the  tower 
trough  a  14-in.  pipe,  a  Westinghouse-Le  Blanc  condenser 
hng  installed  between  tiie  turbine  and  the  hot  well.  The 
Ijh-pressure  turbine  exhaust  is  ordinarily  delivered  to  a 
♦■nnersville  jet  condenser  discharging  into  a  hot  well 
trough  a  22-in.  pipe,  the  well  being  connected  with  the 
(oling  tower  by  a  12-in.  line.  Injection  water  for  the 
1  Blanc  condenser  is  taken  from  a  cold  well  at  the  end  of 
t»  cooling  pond  through  a  u-in.  pipe  and  a  second  line 
I,  the  same  size  is  used  for  supplying  the  condenser  of  the 
f;h-pressure  turbine.  The  high-pressure  turbine  con- 
i:>ser  is  equipped  with  a  centrifugal  circulating  pump, 
dect-driven  by  a  6o-hp,  220-volt  Allis-Chalmers  induc- 
tn  motor,  and  the  I.e  Blanc  condenser  is  provided  with  a 
l>hp  motor-driven  pump.  Feed  water  is  handled  by  a 
i)-hp  National  heater  and  by  an  American  heater  of  the 
sne  rating.  In  operating  the  low-pressure  turbine  the 
t';ines  are  used  if  the  load  exceeds  about  1800  kw ;  other- 
the    high-pressure    turbine    is    operated    condensing. 


by  the  company  upon  the  1500-kw,  high-pressure  turbo- 
alternator.  The  turbine-driven  generator  is  rated  at  1500 
kw  at  65  per  cent  power-factor : 


"         - — Exterior    of    Substation.    Coiorado    Springs. 

m  as  the  load  reaches  1800  kw  the  service  demanded 
••  reciprocating-engine  units  is  sufficient  to  give  a 
able  steam  consumption  per  I  w-liour.  and  above  this 
the  engines  and  low-pressure  ecpiipment  are  more 
t  than  the  high-pressure  turbine. 

TESTS. 

;s  of  steam  coTisumption  at  the  station  have  shown 
■  ith  the  1500-kw  high-pressure  turbine  operating  con- 
?  20.4  lb.  of  steam  are  required  per  kw-huur;  with 
L'ciprocating    engines     and    low-pressure    turbine     in 
ion  the  steam  consumption  is  18.3  lb.;  with  the  two 
ts  operating  together,  21.2  lb.,  and  with  the  high- 
re  turbine  operated  non-condensing  the  water  rate  is 
.V   lb.     The  vacuum  during  these  tests  was  21.5  in.  and 
th average  barometer  23.8  in.    At  the  altitude  of  Colorado 
Slings  water  boils  at  about   198  deg.   Fahr.     Since  the 
ej^iust  turbine  was  installed  the  force  in  the  fireroom  has 
bei  reduced  by  seven  men.     No  change  was  made  in  the 
enjne-room  or  at  the  switchboard  as  a  result  of  the  intro- 
dwion  of  the  low-pressure  unit. 

TEST  OF  1.600-KW  HIGH-PRESSURE  TtTRBIKE. 
^e  lollowing  steam-consumption  test  was  recently  run 
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The  turbine  was  operated  condensing  and  independently 
in  this  test. 

TEST  OF  LOW-PRESSURE   TURBINE  AND  ENGINES. 

Shortly  after  the  installation  of  the  low-pressure  turbine 
equipment  the  following  test  was  run  in  connection  with 
the  reciprocating  engines  and  turbine,  the  former  being 
operated  non-condensing  in  connection  with  the  latter: 


Duration  of  test 24  hours 

Coal  consumed ■ 259  .  810  lb. 

Barometer  pressure 11.55  lb 

Gage  pressure .' 148^1  lb. 

Absolute  pressure 159  .  7  lb. 

Feed  temperature (64  deg.  F. 

.Average  load •. 2.105  kw. 

Steam  per  kw-hour 20  .95  lb. 

Coal  per  kw-hour 5  . 1 5  lb. 

Moisture  in  steam 2   per  cent 

Dr>'  steam  per  kw-hour .  .  20 . 6  lb. 

British  thermal  units  in  coal 8.537 


MINOR  ECONOMIES. 

Apart  from  the  studies  of  station  economy  which  the 
company  has  made  along  the  line  of  comparing  the 
efficiencies  of  different  combinations  of  generating 
machinery,  the  operation  of  the  plant  has  been  improved 
within  the  past  few  years  by  the  reconstruction  of  the  coal- 
handling  system,  by  the  improvement  of  the  cooling  tower 
and  by  changes  in  the  furnace  arrangement  of  the  boilers. 
The  original  coal-handling  system  involved  the  haulage  of 
fuel  from  the  mine  track  to  the  boiler-room  by  hand-bar- 
row s.  In  the  cooling-tower  service  the  company  has  found 
that  by  using  interstices  made  by  assembling  ordinary 
wooden  fence  pickets  the  cooling  of  the  condensed  steam  is 
much  more  effective.  On  account  of  the  high  evaporation 
at  the  altitude  of  the  station  it  is  necessary  to  make  up 
about  8o  per  cent  of  the  water  passed  through  the  boilers. 

The  furnace  improvement  consists  of  the  installation  of 
sets  of  cylindrical  firebrick  tiling  on  the  lowest  and  highest 
rows  of  tubes,  circular  sections  being  used  on  the  lower 
level  and  semi-circular  tubing  being  applied  to  the  upper 
row.  The  tiling  is  4  in.  in  diameter,  and  three  lengths 
of  12  in.  each  are  attached  to  the  bottom  tubes,  two 
lengths  of  12  in.  each  being  fastened  to  the  upper  row, 
all  within  the  first  pass  of  the  boiler.  The  tiling  gives 
a  Dutch-oven  effect  to  the  furnace  and  tends  to  lengthen 
the  time  required  for  the  gases  to  pass  through  the  boiler, 
with  a  resulting  gain  in  economy  of  operation.  Other  im- 
provements in  the  steam  plant  include  the  packing  of  two 
75-hp  engines'  valve  stems  and  piston  rods  with  a  composi- 
tion of  seven  parts  tin  and  one  part  copper,  with  resulting 
increase  of  service  reliability.  The  cylinders  of  the  large 
Corliss  engines  have  also  been  lined  with  a  yg-in.  steel 
casting  in  each  case,  by  which  method  the  original  rating 
of  the  engines  has  been  maintained  for  a  number  of  years 
after  the  original  lining  had  become  worn  out.  The  present 
fuel  consumption  of  the  plant  averages  about  4.3  lb.  of  coal 
per  kw-hour  in  all-day  service. 


946 


E  L  E  C  1"  R  1  C  A  L     WORLD 


Vol.  58,  No.  id 


6600- VOLT  LINES  AND  SUBSTATIONS. 

Substations  arc  located  at  Colorado  Springs  and  Colorado 
City.  Each  substation  is  connected  with  the  other  by  two 
three-phase  tie  lines,  and,  similarly,  the  steam  plant  is  con- 
nected with  the  two  substations  by  two  three-phase  circuits, 
so  that  electrically  these  lines  form  a  triangle  with  double 
sides.  Between  the  steam  plant  and  Colorado  Springs  sub- 
station two  circuits  of  No.  i  copper,  4.9  miles  in  length,  are 
run,  two  circuits  of  No.  o  copper  being  run  y  miles 
between  the  plant  and  the  Colorado  City  substation.  The 
two  substations  are  3  miles  apart  and  are  connected  by 
two  circuits  of  No.  i  copper.  Between  the  hydroelectric 
plant  at  Manitou  and  the  Colorado  City  substation  two  No. 
3/0  circuits  are  run,  the  distance  being  3.5  miles.  The 
potential  carried  on  all  these  lines  is  6600  volts.  Two  sets 
of  busbars  are  provided  at  the  steam  plant  and  the  regula- 
tion of  the  system  is  effected  by  a  Tirrill  regulator  on  the 
main  switchboard.  By  means  of  double-throw  oil  switches 
any  outgoing  line  may  be  thrown  upon  either  bus  set.  At 
Colorado  City  any  incoming  line  or  outgoing  feeder  may  be 
operated  upon  either  of  two  sets  of  busbars,  including  the 
local  lighting  and  power  service  and  the  special  6600-volt 
power  circuits  supplying  the  larger  gold-reduction  mills. 
A  50-kw  series  lighting  transformer  is  in  use  at  Colorado 
City  for  street  service,  and  the  local  2300-volt  service  is 
also  handled  by  a  step-down  transformer  equipment,  but 
the  main  purpose  of  the  substation  is  to  serve  as  a  switch- 
ing and  metering  point  on  the  system. 

NEW  COLORADO  SPRINGS  SUBSTATION. 

The  substation  in  Colorado  Springs  is  a  new  building 
recently  completed  by  the  company.  It  is  located  in  the 
business  center  at  the  intersection  of  Sahwatch  and 
Cucharras  Streets,  adjoining  the  original  steam  plant  of 
the  company.  The  substation  is  a  brick  and  steel  structure 
85  ft.  long  by  40  ft.  wide,  and  from  it  all  the  local  lighting 
and   power   service    of    the   city    of    Colorado    Springs    is 


local   lighting   service,   including   small   alternating-curre 
motors;  seven  tub  transformers  for  street  lighting;  th 
motor-driven  feeder  regulators ;  switchboards  for  arc  lig 
ing  and  commercial  service ;  a  500-kw  synchronous  mofo" 


Fig.  8 — Low- Pressure  Turbine  and  Co 


Colorado  Sprinys. 


handled,  with  the  addition  of  exhaust  and  live-steam  heat- 
ing distributed  to  the  Antlers  Hotel  and  other  consumers  in 
the  mercantile  district.    The  equipment  includes  six  375-kw, 

6200/2250-volt  transformers  of  the  water-cooled   type   for 


Fig.    9 — Basement    of    Substation    at    Colorado    Springs. 

generator  set,  and  a  75-kw  induction  motor-generator 
supplying  550-volt  direct-current  power  service  to  th/s  c 
ter  of  the  city ;  a  500-kw  Curtis  turbo-alternator  an( 
300-kw  Bullock  alternator,  driven  by  a  single-cylin. 
engine,  the  two  latter  outfits  being  used  in  connection  w 
the  steam-heating  service  and  operated  non-condensing 
all  times.  These  units  are  utilized  mainly  during  the  wir 
months,  the  summer  steam-heating  service  being  supp 
through  reducing  valves  from  a  boiler  plant  located  i: 
building  adjoining  the  substation.  The  engine  and  turt 
are  operated  at  120  lb.  steam  pressure,  and  each  geners 
delivers  2300-volt,  three-phase  current  to  the  substat 
bu.'bars,  a  single  set  being  provided. 

The  transformer  equipment  is  located  in  the  substai 
basement,  the  floor  being  provided  with  openings  facili 
nig  the  handling  of  such  apparatus  by  a  20-ton  ha 
operated  crane,  which  sweeps  the  operating  room. 

The  main  switchboard  consists  of  fifteen  panels  devi 
to  feeder  service,  transformers,  an  exciter  set  of  the  turb 
driven  type,  the  two  alternators  and  the  motor-gener.- 
sets.    Five  panels  are  provided  for  the  arc  board.    All  ' 
station  wiring  is  installed  in  conduit.    A  special  feature 
great   operating   value    is   the   location   of   remote-con 
switches  governing  the  incoming  6600-volt  lines  insic 
sound-proof  telephone  booth  on  the  main  floor  of  the 
station.    The  6600-volt  lines  are  controlled  by  solenoid-  ' 
oil  switches  located  in  the  basement.    The  push  buttons    1 
trolling  these  switches  are  mounted  on  a  marble  panel  3  r 
long  by  20  in.  wide,  each  switch  button  being  wired  wi 
pilot-lamp  outfit  showing  in  red  and  green  the  conditio  > 
the    corresponding    circuit.      A    high-tension    voltmete 
mounted  above  the  panel. 

STATION  LOG. 

An  unusually  complete  daily  log  is  kept  at  the  main  p  ^ 
a  letter-size  sheet  being  the  standard.  A  typical  k  i- 
reproduced  herewith,  showing  for  June  20,  191 1,  a  maxi  w 
load  of  2740  kw,  a  minimum  load  of  looo^w,  an  ave  gc 
of  1645  kw  and  a  load-factor  of  60  per  cent.  The  peer 
factor  for  the  twenty-four  hours  was  86  per  cent.  Th  i'- 
shows  the  hours  of  service  of  each  generating  unit,  the  ni- 
er  units  and  the  attendants.  On  the  reverse  side  of  each  iily 
log  are  provided  spaces  for  special  notes  of  operation™ 
a  summary  of  the  output  of  the  station.  On  the  day. us- 
trated  the  exhaust  turbine  delivered  11,680  kw-hour:  the 
total  station  output  being  39.490  kw-hours.     The  ex  "^' 
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line  was  operated  practically  all  the  time,  with  one  or 
reciprocating  engines.  A  similar  chart  is  prepared  daily 
nnection  with  the  output  of  gas  manufactured  by  the 
my,  which  also  controls  the  gas  production  and  dis- 
•ion  in  the  city. 

OUTPUT  STATISTICS. 

.ic  company  prepares  monthly  an  exhaustive  tabulation 
Its   kw-hour   output   and   distribution,   comparing   suc- 


Plg.    10— Switchboard    at    the    Colorado    Springs    Plant. 


years.     In  1910  the  company  generated  a  total  of 

"20  kw-hours,  and  distributed  the  following  output : 

eduction   works,   16,399,010  kw-hours;   miscellaneous 

iting-current  motors  and  lighting,  1,422,195  kw-hours; 

lightmg.     Colorado     Springs,     637,560     kw-hours; 

\o   City,    121,301    kw-hours;   direct-current   motors, 

•  kw-hours;  general   lighting  by  station  meters,   in- 

.;  losses  in  lines  and  transformers,  3,905,300  kw-hours  ; 

istribution,  23.462.152  kw-hours.     Of  the  total  output 

■   year  the  hydroelectric  station  generated  11,827,950 

irs.  and  the  main  steam  plant   12,961,750  kw-hours. 

iximuni  load  on  the  hydroelectric  station  for  the  year 

\;o  kw  and  at  the  main  plant  4840  kw.     The  maxi- 

■>ad  on  the  system  was  5160  kw.    The  average  yearlv 

loyiactor  for  the  hydroelectric  station  was  88. s  per  cent. 

fo^he  steam  plant  51.8  per  cent  and  for  the  entire  system 

69^  per  cent.    The  street  lighting  of  Colorado  Springs  was 

su'hed  for  4004  hours  33  minutes,  the  average  number  of 

'■'>■' '^  m  service  being  276,  and  the  wattage  per  lamp  506.1 

station.    The  lamp  outages  totaled  6934  lamp-hours. 

ixmium  alternating-current  commercial-lightinsj  load 

"O  kw. 

RATES. 

restni  the  company  has  5883  custuiuers.  6479  nielers 
n  service.    The  lighting  rates  for  residential  service 
cents    per   kw-hour,    less    i    cent    if     paid     within 
lied  date.    A  minimum  charge  of  $1.25  per  month, 
cents  for  prompt  payment,  is  rendered.    A  connec- 
arge  of  $2  per  meter  is  made  if  a  connection  is  made 
-ee  months  or   less.     The   commercial   lighting   rate 
"Hipany  is  11  cents  per  kw-hour  for  an  average  use 
■    hours  per  month,  energy  in  excess  of  the  above 
I'llled    at    6    cents    per    kw-hour,    with    a    10    per 
>count  on  each  rate  for  prompt  payment.     Motor- 
rates  are  offered  on  a  sliding  scale,  ranging  from 
its  per  unit  for  150  kw-hours  or  less  per  month  to 
4.;ents  for  over  1200  kw-hours  per  month,  with  a  10  per 
cei  discount.     An  alternative   power   rate   is   in   service, 
"'ng   subject  to  10  per  cent    discount,    from    7    cents 
Petkw-hour   for  the   first   25   kw-hours   per   month    down 
su'h^   k^"'   ^"   kw-hour    for   each    additional    unit    con- 
m-'n  u      u    '°°'°°°  kw-hours.  plus   fixed  charges  deter- 
I  d  by  the  amount  of  connected  load  involved  in  each 
-.nation.    A  single  contract  blank  is  used  for  all  forms 
shf^V^  service,  stickers  being  attached  in  each  case  to 
c.U-         "'^^   offered    for   the   particular   kind    of   con- 


SIGN  LIGHTING. 

Conspicuous  among  the  developments  of  the  company's 
commercial  department  are  the  exploitation  of  electric-sign 
and  window  lighting,  the  stimulation  of  electric  pleasure- 
vehicle  business  and  the  conduct  of  an  electric  flatiron 
campaign.  In  handling  sign  lighting  the  company  sells  the 
sign  cither  for  cash  or  in  instalments,  requiring  from  four 
to  twelve  monthly  payments.  The  rate  for  sign  and  win- 
dow lighting,  based  upon  four  hours'  use  of  the  lamps  con- 
nected, nets  about  6  cents  per  kw-hour.  In  other  words, 
the  sign  rate  is  based  upon  a  charge  of  $1.50  per  2-cp 
lamp  of  15-vvatt  rating  per  year,  less  10  per  cent  discount. 
Carbon  lamps  arc  chiefly  used,  although  the  company  is 
considering  the  general  application  of  tungsten  lamps  to 
sign-lighting  service.  In  several  cases  a  flat-rate  contract 
is  made  for  sign  lighting.  The  most  striking  example  of 
spectacular  lighting  is  afforded  by  the  El  Paso  County 
Court  House,  which  is  outlined  from  tower  to  basement  by 
about  24S0  lamps  of  2-cp  rating,  these  giving  a  total  con- 
nected load  of  37.1  kw,  which  is  carried  daily  in  the  sum- 
mer season  from  dusk  to  midnight.  In  Manitou  the  local 
post-office  building  is  outlined  in  electric  lights,  the  cost 
being  met  by  progressive  citizens  of  the  town.  A  beginning 
has  also  been  made  in  long-hour  lighting  by  the  installa- 
tion of  small  incandescent  lamps  in  street-corner  trans- 
parencies giving  the  names  of  intersecting  thoroughfares. 
Electric  signs  are  also  widely  used  by  rooming  houses, 
laundries,  drug  stores,  parks  and  mercantile  establishments 
generally.  In  its  electric  flatiron  campaign  the  company 
offered  6-lb.  irons  through  solicitation  for  a  fifteen-day  free 
trial,  and  in  1910  about  1020  irons  were  installed,  besides 
104  miscellaneous  heating  appliances  and  washing  equip- 
ments. The  irons  were  sold  for  $1  down,  plus  50  cents  per 
month,  until  the  cost  of  $4.50  was  met.  About  80  per  cent 
of  the  company's  customers  are  now  supplied  with  electric 
irons. 

ELECTRIC  VEHICLES. 

The  electric-vehicle  business  is  growing  rapidly  in  Col- 
orado Springs,  although  it  is  as  yet  somewhat  hampered  by 
competition  between  commercial  garage  owners.  About 
seventy  pleasure  cars  are  now  in  use  in  the  city,  whose  level 
streets  and  superb  scenery  offer  an  unusually  attractive  field 
for  this  kind  of  transportation.    There  are  upward  of  half  a 


Fig.    11  — Distribution    Line   in    Alleys   at   Colorado   Springs. 

dozen  commercial  garages,  and  numerous  private  charging 
equipments  have  been  placed  in  service.  In  general  the 
cost  of  maintaining  electric  runabouts  varies  from  $30  to 
$40  per  month.  In  a  representative  garage  of  the  better  class 
a  rental  charge  of  from  $12  to  $15  per  month  is  made,  plus 
a  charge  of  10  cents  per  kw-hour  for  battery  service, 
the  latter  including  oiling  and  cleaning.  The  central- 
station    company    does  not  charge  electric  vehicles  com- 
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mercially,  preferring  to  leave  such  business  to  the  garages. 
Many  owners  store  their  machines  at  home  and  utilize  the 
garages  only  for  charging  and  minor  repairs.  The  electric 
company  has  recently  purchased  a  700-lb.  electric  vehicle 
and  a  looo-lb.  truck  for  meter  installation  and  other  service 
covering  wide  areas  of  its  territory.  Three  all-electric 
garages  are  now  in  service  in  Colorado  Springs. 

In  the  small-motor  field  numerous  motor  applications  are 
in  service,  including  all  but  one  of  the  hotels,  restaurants, 
small  shops,  mercantile  establishments  and  the  large  num- 
ber of  petty  business  enterprises  which  thrive  in  a  city 
which  is  widely  known  as  a  tourist  center.  There  is  but 
one  isolated  plant  in  the  city.  The  most  conspicuous  hotel 
installation  is  that  of  the  "Antlers,"  which  includes  a  varied 
equipment  of  motors  for  auxiliary  service,  electric  baths 
and  lighting.  About  28,500  kw-hours  per  month  are  con- 
sumed by  this  establishment.  The  company's  steam-heating 
rates  vary  from  70  cents  per  1000  lb.  for  the  first  10,000  lb. 
of  steam  condensed  per  month  to  45  cents  for  each  1000 
lb.  condensed  per  month  above  90,000  lb. 

UNIT  STATISTICS. 

The  company's  gross  income  per  capita  from  the  sale  of 
electricity  in  1910  was  $10.50.  Including  the  sale  of  steam 
heat,  the  per  capita  income,  exclusive  of  gas  sales,  was  $11. 
The  electric-lighting  income  was  $6  per  capita.  The  watts 
station  rating  per  capita  is  175. 

OFFICERS. 

The  officers  of  the  company  are :  President,  Mr.  George 
Bullock,  New  York;  first  vice-president,  Mr.  R.  W.  Chis- 
holm.  Colorado  Springs ;  second  vice-president,  Mr.  S.  J. 
Dill,  New  York ;  secretary  and  treasurer,  Mr.  J.  W.  Ryter, 
Colorado  Springs;  assistant  secretary  and  treasurer,  Mr. 
Henry  Morgan,  Colorado  Springs;  general  manager,  Mr. 
George  B.  Tripp,  Colorado  Springs;  superintendents,  Mr. 
Donald  Kennedy,  Colorado  Springs,  and  Mr.  E.  L.  Benton, 
Manitou. 
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Operating  Characteristics  of  the  Umbrella  Type  of 
Aerial. 

By   David   Darrin. 

DURING  the  month  of  May,  191 1,  an  investigation  of 
the  operating  characteristics  of  a  wireless-telegraph 
aerial  was  made  at  Cornell  Universitv  by  Messrs. 
F.  R.  Killick,  F.  H.  Best.  D.  Darrin,  A.  L.  Richey,  S.  B. 
Kent,  H.  B.  Reynolds  and  L.  F.  Fuller,  students  under  the 
direction  of  Instructor  F.  H.  Kroger.  It  is  believed  that  a 
report  of  the  results  of  this  investigation  will  prove  of  gen- 
eral interest  at  this  time. 

The  experiments  performed  related  to  a  determination  of 
the  factors  affecting  the  design  of  the  umbrella-type  aerial, 
the  investigation  covering  the  effect  produced  upon  the  re- 
ceiving efficiency  by  varying  each  of  the  following  ele- 
ments, the  others  remaining  constant:  Angle  of  inclination 
of  antenna  wires,  length  of  antenna  wires,  wave-length  of 
signals,  number  of  antenna  wires  and  quality  of  signals. 

WEATHER  CONDITIONS. 

One  important  element  entering  into  all  experimental  and 
practical  work  in  this  field  is  the  variation  in  results  ob- 
tained under  various  weather  conditions.  This  factor  is 
hardly  capable  of  more  than  a  very  rough  analysis,  but  a 
method  was  employed  to  correct  the  observations  for  all 
variations  due  to  changes  in  weather  conditions  from  day  to 
day.  In  general,  the  weather  during  May,  when  the  tests 
were  made,  was  very  hot  and  dry,  but  there  were  some 
cloudy,  moist  days,  so  it  was  thought  advisable  to  apply  a 
correction  for  weather  conditions. 
EQinpMENT. 

Of  primary  interest  and  importance  in  the  review  of  this 
work  is  a  clear  understanding  of  the  nature  of  the  appa- 


ratus used.  .\  large  portion  of  this  apparatus  was  0 
structed  by  the  members  of  the  test  party  and  at  a  v 
small  expense. 

The  sending  station  was  located  at  Franklin  Hall,  wl 

.Faateaed  to 


Fig.    1 — Sending    Aerial. 


there  was  erected  a  loo-ft.  eleven-wire  aerial  of  the  1 
zontal  type  shown  in  Fig.  i.     The  sending  equipment 
consisted   of   an   open-core   transformer,   a   variable  tu 
helix,  a  variable  reactance  coil,  a  variable  resistance  fl 
a  fixed  and  a  rotary  spark-gap,  a  sending  key  and  m( 
ing  instruments  for  recording  the  sending  data,  nami 
voltmeter,  an  ammeter  and  a  wattmeter  for  the  22cj 
primary  circuit  and  two  hot-wire  ammeters  for  the  11 
frequency  secondary  or  aerial  circuit.     This  apparat 
shown  diagraniniatically   in   Fig.   2.     The   receiving  t 
ment  at  Franklin  Hall  consisted  of  variable  inductanci 
variable  capacity  tuning  apparatus,  silicon  detectors 
sensitive  double-receiver  head  telephone,  as  shown  in 
3.    For  the  purpose  of  determining  the  wave-length  ol 
nals  when  sending  there  was  also  installed  at  this  st, 
a  wave-meter,  as  shown  in   Fig.  4,  equipped  with  a 
able  capacitv.  a  variable  inductance,  a  silicon  detecto 
both   a    telephone    receiver   and   a    very   sensitive  hot 
ammeter. 

The  receiving  station  was  located  on  Cornell  H 
approximately  2000  ft.  from  the  sending  station.  It 
sisted  of  a  square  wooden  tower  measuring  8  ft.  x  8 
the  bottom,  3  ft.  x  3  ft.  at  the  top  and  43  ft.  in  I 
with  a  pole  extending  from  the  top  to  a  height  of  57 


Fig.    2 — Sending    Station    Circuits. 

shown  in  Fig.  5.  A  small  shanty  was  placed  ins  ' 
tower  at  its  base  to  hold  the  receiving-station  api  ■ 
The  aerial  at  this  station  was  of  the  umbrella  ty 
was  the  one  on  which  the  tests  were  made,     -'^n  ir 
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iarvas  placed  around  the  abovc-nieiuioned  pole  and  ar- 
med so  as  to  be  easily  raised  and  lowered  for  necessary 
ad.j>tnients  and  cliaiiges  in  the  antennas.  From  this  col- 
lar lexible  leads  ran  down  the  side  of  the  tower  to  the 

ing  instrnnienls  and  then  to  the  ground.    Also  from 

liar  as  a  center  the  antenna  wires  radiated  outward 


Pig.     3— Receiving     Circuit     at     Franklin     Hall. 

n   ni   Fig.   5.     The   receiving   equipment  here  con- 
t  two  variable  inductances  (coar.se  and  fine  adjust- 
er tunnig.  a  silicon  detector  and  a  sensitive  double- 
head-telephone  and,  for  all  of  the  quantitative  test 
nents  of  receiving  currents,  a  verv  sensitive  am- 
t  the  Flemmg  type  was  made  and  used.     This  in- 
•   IS  shown  in   Fig.  7  and   is  the  same  as  that  de- 
■y  Prof.  G.  W.  Pierce  in  his  "Principles  of  Wire- 
cgraphy."  wherein  he  demonstrated  that  the  deflec- 
the  instrument  are  proportional  to  the  square  of 
ofits  through  it.     From  this  fact  it  follows  that  the 
roots  of   these  deflections   are   proportional   to   the 
-   and  m  the  following  discussion  the  current  values 
'ined  in  this  way.     The  limited  time  available  for 
!id   not   permit   the   determination   of   the   absolute 
■I  the  receiving  currents,  but  as  all  data  are  used 
iparative  way  only,  this  fact  does  not  detract  from 
t  of  the  results  obtained.    For  the  purpose  of  com- 
"g  orders  to  the  sending  station   there  was  also 
at  this  station  a  sending  set  consisting  of  a  bat- 
.      eight  dry  cells,  a  small  auto  spark  coil,  a  fixed  zinc 
•pai-gap  and  a  sending  key.  as  shown  in  Fig.  6. 

TESnNG  METHODS. 

■  !-st  two  tests  were  performed  together  in  the  fol- 

nianner:     The   sending   station    was    arranged    to 

^■1'     energ>-  in  the  form  of  electric  waves  at  constant 

I""? age  and  constant  wave-length    (the  contact  sending 

■e^    :"?  held  down  continuou.'ily  during  the  whole  of  each 


Variable   Caparity 

Fig.   <i — Wave- Meter. 

nin  ^PP'"'«''"^'-ely  five  minutes  in  order  to  have  a  steadv 
nnrrupted  outflow  of  energy).  At  the  receiving  station 
^.  rial  was  tuned  for  maximum  reading  of  current  re- 
nd 1^1  V""v"^  conditions  of  length  of  antenna  wires 
al  If  ^^''*  '"'^''"^'■°"  °^  antenna  wires  with  the  verti- 
f  nana-level   was   used   to   obtain   the   readings   of 


height   /(.   and   ^'current'-   readings   were  simpiv   the  square 
roots  ol  ammeter  deflections. 

The  third  and  fourth  tests  were  run  in  a  manner  very 
similar  to  that  of  the  first  two.  The  sending  station  was 
operated  to  give  constant  amperes  radiation  as  in  tests 
one  and  two.  but  the  wave-length  was  varied  for  tests 
three  and  four.  The  receiving  data  were  obtained  in  a 
similar  manner  t„  that  for  the  first  two  tests  and  the  onlv 


•    5 — Receiving    Aerial. 


ditterence  was  that  a  change  was  made  in  the  variable  ele- 
ments. The  receiving  data  taken  Mav  22  for  500  m  (1640 
ft^)  wave-length  served  as  a  basis  for  correction  of  the 
observations  of  receiving  current  values  in  all  other  tests 
at  the  same  wave-length,  but  under  varying  weather  con- 
ditions. The  fact  that  these  other  tests  were  made  on  dif- 
ferent days  and  under  widely  different  weather  conditions 
made  necessary  the  application  of  some  correction  to 
bring  them  all  to  the  basis  of  weather  conditions  on  one 
day.  Hence,  on  May  22  readings  were  taken  at  a  con- 
stant value  of  the  angle  of  inclination  and  at  varying  values 
of  length  of  antenna  wires  and  the  results  of  these  obser- 
vations were  recorded  graphically,  as  shown  on  the  weather 
correction  of  Fig.  8.  From  this  curve  a  corrective  constant 
was  obtained  for  the  readings  at  each  value  of  length  of 
wires. 

The    fifth    test   will    be   discussed    under   the   heading   of 
"Results"  for  the  reasons  there  explained. 
RESDLTS  OF  TESTS. 

For  the  sake  of  clearness  in  summing  up  the  results 
obtained  in  the  various  tests  it  is  thought  best  to  refer  to 
the  statement  of  the  objects  of  these  tests  and  to  take  up 
the  five  points  there  outlined  in  regular  order.     Each  of 
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Fig.   6— Receiving-Station   Circuits. 


these  is  capable  of  being  discussed  entirelv  independently 
of  the  others,  and  this. will  be  done.  Finallv,  in  closing  a 
general  discussion  of  the  results  as  a  whole  will  be  given 
with  an  explanation  as  to  the  way  they  may  be  applied  to 
the  practical  design  and  operation  of  wireless  stations. 
The   angle   of   inclination    of   the   antenna   'wires   has   a 
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very  important  bearing  on  the  receiving  efficiency  of  an 
umbrella-type  aerial.  In  Fig.  9  are  plotted  curves  repre- 
senting the  results  of  the  first  and  second  tests,  and  from 
an  inspection  of  these  curves  three  points  stand  out  very 
clearly,  namely:  That  the  receiving  current  increases  with 
an  increase  of  the  angle  of  inclination  of  the  antenna 
wires;  that  the  rate  of  this  increase  is  greater  as  the  length 
of  antenna  wires  increases;  that  for  any  constant  value  of 
length  of  wires  the  rate  of  this  increase  decreases  as  the 


some  value  of  ^  approximately  eijual  to  90  deg.  am 
crease  in  the  value  of  L/H  would  produce  an  increa 
receiving  currents.  This  can  only  be  roughly  predictCi 
cause  no  tests  were  made  at  values  of  p  exceeding  7; 
The  dotted-line  curve  on  Fig.  10  passes  through  the  n 
mum  point  on  each  of  the  solid-line  curves  and  its 
will  be  discussed  in  the  final  summary. 

The  zvave-length  of  sigiuils  has  an  interesting  ami 
portant  bearing  on  the  receiving  efficiency  of  this  t\  i 
aerial.  .\  glance  at  the  curve  of  Fig.  11  will  revc  1 
fact  that  an  increase  in  wave-length  produces  a  dcci 
in  receiving  current  and  vice  versa,  other  condition 
maining  constant.  This  curve  would  seem  to  be  li 
bolic  in  form  and  would  indicate  that  an  infinite  recci 
current  might  be  attained  if  the  wave-length  could  bi 
duced  to  an  infinitesmal.  This  relation  was  not  iiiv 
gated    through   a   sufficiently   wide   range   to  allow  of 
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Fig.   9 — Variation   at   Current   with   Angle   of   Inclination 


angle  of  inclination  increases.  From  the  curves  it  might 
be  predicted  that  the  maximum  receiving  current  for  any 
given  length  of  wires  would  be  obtained  at  some  value  of 
their  angle  of  inclination  approximately  equal  to  90  deg., 
but  as  no  tests  were  made  at  values  of  p  exceeding  approxi- 
mately 75  deg.,  the  exact  position  of  the  maximum  point 
in  these  curves  can  only  be  predicted  roughly.  The  curves 
would  appear  to  be  hyperbolic  in  forin,  but  no  mathemati- 
cal statement  of  their  general  form  of  equation  would  be 
allowable  without  more  extensive  investigation  and  more 
complete  data  on  that  point. 

The  length  of  antennae  wires  is  also  a  very  important  lac- 
tor  in  the  design  of  this  type  of  aerial.  From  the  curves 
of  Fig.  9  a  second  set  of  curves  for  the  same  data  was 
derived,  as  shown  in  Fig.  10.  An  advantage  of  this  sec- 
ond set  is  that  the  ratio  of  L/H  is  used,  thus  eliminating 
the  actual  values  of  L  and  H,  and  making  the  application 
more  general.     Two  points  stand  out  most  prominentlv  in 


statement  of  the  mathematical  form  of  the  equation  0 
curve  and  a  further  study  of  the  limits  in  the  applii 
of  the  curve  might  disclose  facts  of  value  in  the  pr 
of  wireless-energy  transmission. 

The  number  of  atitenna  wires  has  a  decided  bean 
the  receiving  efficiency,  as  shown  in  Fig.  12.  This 
hardly  requires  discussion  except  to  call  attention  1 
fact  that  the  extra  expense  and  bother  of  installin. 
maintaining  an  aerial  of  more  than  six  wires  is  not 
fied  by  the  slight  increase  in  receiving  current  obts 
by  such  increase  in  the  number  of  wires. 

The  quality  of  signals  was  the  last  feature  to  be  i 
sated  in  determining  the  elements  that  effect  the  rec 


Fig.    8 — Weather-Correctii 


connection  with  these  curves,  namely,  for  any  given  value 
of  the  angle  of  inclination  there  is  a  certain  value  of  L/H 
which  will  give  the  maximum  receiving  current,  other  con- 
ditions being  constant ;  as  the  value  of  P  increases  the 
value  of  L/H  for  maximum  receiving  current  also  in- 
creases, as  does  also  the  maximum  receiving  current. 
From   these   curves   it   might   also  be  predicted   that   at 


efficiency  of  an  aerial.  In  this  test  the  object  was  I  c«i" 
pare  the  oscillations  of  the  fixed  and  rotary  spark  'P  ^ 
used  in  the  other  tests  with  those  set  up  by  a  Paul  i  8"^ 
sending  apparatus.  This  latter  formed  part  of  th  wif*" 
less  equipment  at  the  sending  station  at  Franklin  K  1  >" 
consisted  of  an  arc  between  a  copper  and  a  carb(  elec- 
trode fboth  water-cooled)   inclosed  in  a  metal  casi    ""' 


I-:  1. 1:  cr  R  1  CA  I.    \vt) 


1) 


tiling  an  atmosphere  of  illuniiiiating  gas  and  exposed  to 

r.MTv  powerful  magnetic  field  perpendicular  to  the  axis 

\ctrodes.     Owing  to  trouble  in  the  operation  of  the 

:iL-  results  (iblained  were  very  unsatisfactory,  but  the 

ince  of  such  tests  as  were  made  is  as  follows : 


Icnglli.  meter. 
:■— Vd 


Spark  Discharge.  Paulsen  Arc. 

500  800 

1.29  1.35 


fact   that  under  poor   operating  conditions  and   in 
■  f  greater  wave-length  of  oscillations  the  arc   pro- 
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cuit,  and  this  is  not  desirable  for  several  reasons,  mainly 
because  of  lack  of  sensitiveness  in  tuning.  The  increase 
in  wave-length  in  turn  means  a  decrease  in  receiving  cur- 
rents, so  that  the  increasing  of  length  of  wires  if  carried  too 
far  may  cause  a  decrease  instead  of  an  increase  of  receiv- 
ing currents.     A  knowledge  of  the  approximate  range  of 
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Augle  ot  luuliiiiitioa  ",i'"  in  Degrees 
of   Per  Cent  of   Current   with   Angle   of   Incllna- 


:  a  higher  value  of  receiving  current  would  suggest 
~sibility  that  under  favorable  conditions  it  might  be 
Mipcrior  to  the  spark  di.schargc  as  a  sending  medium. 

SUMMARY. 

lie  general  discussion  of  tlu'  resiihs  as  a  whole  will  be 

c«  lined  to  a  short  explanation   of   the   manner   in   which 

tl>c  results  can  be  applied  to  the  designing  or  remodel- 

:  wireless  aerials  of  the  umbrella  type  and  will  close 

I  word  as  to  the  field  for  further  investigation  and 

inent  in  this   line.     As  previously  stated,  six  wires 

ifficient   in   any   case   and   more   than   six   will   give 

;very  slight   increase   in   receiving  efficiency.     The 

IS  been  clearly  demonstrated  that  an  aerial  which  is 

rly  designed   for  high   receiving  efficiency  will  have 

-ending  or  radiating  efficiency,  while  the  converse  is 

cessarily  true ;  for  this  reason  only  the  receiving  effi- 

■  was  considered  in  making  the  tests.  Generally  the 
of  ?,  the  angle  of  inclination  of  the  antenna  wires. 

be  made  over  75  deg.  unless  poles  are  used  to  sup- 
he  outer  ends  of  these  wires.  From  the  dotted-line 
m  Fig.  10  it  will  be  noted  that,  if  the  angle  ^  can  be 
lined  or  assumed,  a  value  of  LIH  for  maximum  re- 
,'  current  can  be  obtained  from  the  curve  by  interpo- 
Assuming  then  that  ^  =  65  deg.  is  to  be  used,  it  is 
irom  the  dotted   line   curve,    Fig.    10,   that   the  best 

■  can  be  obtained  by  using  wires  1.5  times  as  long, 
iMiately.  as   their  height   above   the   ground   at   their 


wave-lengths  to  be  received  should,  of  course,  precede  any 
work  on  the  design  of  the  aerial,  but  with  that  knowledge 
and  the  above  curves  a  very  efficient  aerial  can  be  made. 

Fig.  13  has  been  derived  from  Fig.  9  by  assuming  that 
/*  =  75  deg.  is  the  highest  value  of  angle  of  inclination 
obtainable  and  taking  the  current  at  this  value  as  100  per 
cent.  From  these  curves  for  various  lengths  of  antenna 
wires  can  be  determined  immediately  what  per  cent  in- 
crease in  receiving  current  can  be  obtained  by  an  increase 
of  ^  with  any  given  length  of  wires.  This  information 
would  be  of  service  in  deciding  upon  the  advisability  of 
changing  the  dimensions  of  an  aerial  already  in  operation. 

A  very  important  point  which  could  not  be  investigated 
in  this  series  of  tests  is  the  effect  of  varying  H,  and  this 
would  be  a  simple  and  very  interesting  point  for  future 
investigation.  Experiments  should  also  be  made  on  the 
effect  of  variation  of  ^  from  o  deg.  to  90  deg.  and  from  90 
deg.  to  180  deg.  Further  experiments  on  the  effects  of 
varying  wave-length  on  the  values  of  receiving  currents 
would  without  doubt  reveal  some  valuable  information. 


AN    18,000,000-GAL.    PUMPING    LOAD. 


The  Kansas  City  Electric  Light  Company  has  just  begun 
service  on  its  contract  with  Armour  &  Company  to  pump 
18,000,000  gal.  of  water  per  twenty-four  hours  for  the  lat- 
ter's  Kansas  City  packing  plant.    For  several  years  the  elec- 
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inds.     If   poles   are   to   be   used,   the   writer   believes 

a    value    of    3  =  go    deg.,    approximate!)-,    should    be 

med,  and  that  in  this  case  the  longer  the  wires  are 

'greater  will  be  the   receiving  current  within   reason- 

p  limits.  ^  It   must  •  be   understood   that   an   increase   in 

e*th  of  wires  means  an  increase  in  wave-length  unless 

5«  -s  capacity  is  introduced  into  the  oscillating  aerial  cir- 


tric  company  has  been  furnishing  the  packing  plant  6,000,000 
gal.  daily  from  a  motor-driven  pump  on  a  barge  anchored 
in  the  Kansas  River  near  its  generating  station. 

The  permanent  new  installation  for  delivering  the  larger 
cpiantity  comprises  a  500-hp,  6600-volt,  25-cycle  motor,  driv- 
ing a  single-stage  centrifugal  pump.  This  equipment  is 
located  in  the  basement  of  the  company's  generating  station. 
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The  pump  delivers  into  a  30-in.  pipe  leading  to  the  packing 
plant,  against  a  hydrostatic  head  of  ill  ft.  This  water  is 
used  principally  for  cooling  purposes  in  the  refrigerating 
plants,  and  is  required  in  nearly  uniform  quantities  through- 
out the  twenty-four  hours. 

The  former  6,ooo,ooo-gal.  pump,  with  its  motor,  was 
mounted  on  the  barge  to  take  advantage  of  the  shifting 
channels  of  the  Kansas  River.  The  barge  can  be  anchored 
over  any  deep  channel  which  remains  when  the  river  is  very 
low.  The  pump  discharges  through  a  20-in.  flexible  hose 
into  a  vertical  riser  mounted  on  a  pier  abutment.  This 
pipe  is  tapped  with   flanged  openings  at   i-ft.   intervals,  so 


that  the  hose  can  be  accommodated  to  the  varying  heigh*B 
of  the  river. 

The  accompanying  sketch  shows  the  special  intake  f. 
both  the  plant  condensing  water  and  the  Armour  supj)! 
This  intake  has  been  designed  to  operate  with  the  411- 
rise  and  fall  in  the  Kansas  River  and  Missouri  Riv. 
levels.  The  40-in.  inlet  pipe  will  pierce  the  new  proti 
tive  level,  entering  through  a  valve  and  elbow  the  concri  i 
strainer  w-ell,  16  ft.  in  diameter  and  55  ft.  deep.  1 
strainer  panels  divide  this  well  into  two  unequal  parts,  fm 
the  smaller  of  which  the  suction  line  of  the  pump  takes  1 
water. 
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LARGE    NUMBER    OF  NEW  CONTRACTS    IN 
DETROIT. 


.August  was  an  exceptionally  busy  month  for  the  Edison 
Illuminating  Company,  of  Detroit,  the  net  gain  in  new 
customers  being  1059.  Even  this  record  was  broken,  how- 
ever, in  September,  when  the  total  number  of  contracts 
closed  was  2249,  representing  a  net  gain  of  1173  customers. 
According  to  the  1910  United  States  Census,  Detroit  had  a 
population  of  465,766,  and  its  ratio  of  electric-light  users 
to  total  inhabitants,  especially  among  the  smaller  resi- 
dences, is  among  the  highest  for  the  cities  of  the  United 
States.  The  sales  manager  of  the  Detroit  Edison  Com- 
pany is  Miss  Sarah  M.  Sheridan. 


WANTS  NO  REVENUE  THAT  IT  DOES  NOT  EARN. 


One  great  point  made  by  the  Byllesby  electric-service 
properties  is  in  keeping  in  touch  with  the  public.  Constant 
efforts  are  made  to  emphasize  this  point.  The  following 
card,  inclosed  in  local  letters  by  the  Mobile  (Ala.)  Electric 
Company  and  signed  by  the  president  of  the  company,  is  an 
example : 

"The  Mobile  Electric  Company  wants  no  revenue  that  it 
does  not  earn.  Its  management  believes  that  an  utility  cor- 
poration can  be  conducted  to  the  satisfaction  of  the  public 
and  stockholders — and  be  fair  to  each.  No  individual  nor 
any  corporation  can  be  absolutely  perfect :  the  best  we  can 
do  is  to  make  an  earnest  effort  always  in  the  right  direc- 
tion. You  will  find  us  anxious  to  investigate  defects  and 
errors  and  to  apply  correction.  Do  us  the  favor  of  making 
our  office  the  first  place  you  lodge  a  complaint." 


ELECTRIC  SIGNS  IN  BALTIMORE. 


Baltimore  is  rapidly  becoming  a  brighter  city  at  night 
through  the  installation  of  electric  signs.  During  the  past 
two  months  more  have  been  put  up  than  the  entire  number 
previously  installed.  Even  the  smaller  shopkeepers  are 
receptive  of  the  proposition  of  electric  signs,  and  by  great 
effort  all  former  restrictions  regulating  the  length  of  these' 
signs  have  been  repealed  by  the  authorities.  The  local 
electrical  contractors  have  set  an  example  and  practically 
every  dealer  in  Baltimore  has  erected  a  creditable  mechan- 
ical sign.  The  .Blumenthal-Kahn  Electric  Company  has  a 
fan  with  streamers  waving  with  good  effect;  Prather  & 
Company  have  a  very  massive  sign  that  can  be  seen   for 


squares  away,  and  Eugene  Rosen fekl  &  Company  are  eri'i 
ing  a  sign  at  the  present  time,  which  will  probably  ecli| 
anything  so  far  erected  in  Baltimore.  The  flasher  whi 
will  operate  this  sign  is  represented  as  being  the  most  co: 
plicated  one  ever  made  and  it  is  on  exhibition  in  th( 
windows  on  North  Howard  Street.  The  Consolidated  G: 
Electric  Light  &  Power  Company  has  solicitors  at  wc 
and  the  company  is  mailing  literature  to  its  consumers  e 
plaining  the  advantages  of  the  electric  sign  for  advertisi 
purposes. 


SEVEN  THOUSAND  ONE  HUNDRED  INCANDES 
CENT  LAMPS  IN  TOWN  OF  2100  POPULATION. 


The  town  of  Sabetha,  Kan.,  with  a  population  of  21 
has  7100  incandescent  lamps  connected  to  its  munici 
electric-lighting  system.  Of  a  total  of  700  houses,  ( 
have  the  electric  light  and  exhaust  steam  heat  from 
municipal  lighting  plant  is  supplied  to  500  houses  and  el 
trie  power  to  factories  and  many  houses  for  domestic  p 
l)oses.  The  plant  has  also  an  ice-making  auxiliary.  - 
George  E.  Johnson,  a  graduate  of  Armour  Institute, 
engineer  for  the  town,  which  also  owns  its  water  woi 
Mr.  Johnson  is  assisted  in  his  engineering  work  by 
wife,  who  is  a  sister  of  I\Iaude  Adams,  the  actress. 


HOUSE-WIRING     RESULTS    OF     CHICAGO    TW 
YEARS-TO-PAY  CAMPAIGN. 


As  the  result  of  the  two-years-to-pay  campaign  ina 
urated  by  the  Commonwealth  Edison  Company  four  yt 
ago.  2933  houses  have  been  wired  at  a  total  cost  of  $43'-' ' 
or  an  average  outlay  of  about  $147  per  house.  The  C 
monwealth  company  now  has  144,000  customers  in  Chic;  ' 


CENTRAL-STATION  STEAM  HEATING  IN 
LOUISVILLE. 


An  ordinance  has  been  introduced  in  the  General  Cou  '' 
of  Louisville  creating  a  franchise  for  the  supply  of  st'  n 
heat  in  the  central  section  of  the  city.  The  ordinance  is 
put  forward  by  the  Kentucky  Electric  Company,  of  wl  li 
R.  E.  Hughes  is  president. 

The  ordinance  provides  the  following  rates :  On  a  ni  r 
basis,  $1  per  1000  lb.  for  less  than  2500  lb.  of  condensa  'i 
and  50  cents  per  1000  lb.  for  excess.  The  flat  rate  is  b:  a 
on  the  required  condensation  and  may  equal  but  not  exi  li 
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10  cents  per  square  foot  for  the  heating  season.  A  discount 
if  10  per  cent  from  the  rates  is  to  be  given  by  the  operating 
;ompany. 

,  In  its  appeal  for  the  passage  of  the  franchise  ordinance 
he  Kentucky  Electric  Company  emphasized  the  fact  that 
I  marked  abatement  of  the  smoke  nuisance  will  be  et¥ected 
(ind  that  in  the  manufacture  of  steam  for  heating  purposes 
•he  company  can  assure  the  emission  of  no  smoke,  a  pro- 
iision  being  inserted  in  the  ordinance  providing  that  the 
ranchise  and  bond  be  forfeited  in  the  event  that  smoke  is 
lischarged. 

A  petition   in    favor  of   the   franchise  circulated   among 

;>usiness  men  affected  resulted  in  250  names  being  secured. 

if^e  including  bankers,  owners  of  office  buildings,  etc.     It 

lid  to  be  certain  that  practically  all  private  plants  in 

>team-heating  district  will  be  abandoned  when  the  new 

i.m  is  installed.     The   Board  of   Fire   Underwriters  of 

isville  has  also  transmitted  to  the  Mayor  a  communica- 

stating  that   a   reduction   in   fire   insurance   rates   will 

\v    the    elimination    of    private    heating    plants    in    the 

::iess  district. 

lie  Kentucky  Electric  Company  has  stated  that  its  rates 

be  made  so  low  that  private-plant  operators  will  find  it 

rotitable  to  purchase  the  central  service  and  that  the  in- 

tallation  of  the  heating  system  is   for  the  prime  purpose 

1  pnabling  it  to  eliminate  the  necessity  for  private  plants. 

:^  to  get  the  electric  business  now  being  held  back  by 

-  in  of  private  plants  being  kept  in  operation  to  supply 

le  ordinance  which  has  been  introduced  provides  for 
^ale  of  the  franchise  at  public  auction.  It  is  not  known 
iher  any  of  the  other  local  lighting  companies  will  enter 
l-for  the  privilege.    The  upset  price  is  fixed  at  $500. 


VCOME    AND    OUTGO    OF    A    LARGE    CENTRAL- 
STATION'S  CASH. 


Ir.  George  E.  Burns,  of  the  accounting  department  of 

Commonwealth  Edison  Company,  Chicago,  read  a 
■  r  on  "The  Income  and  Outgo  of  Our  Cash"  before  the 

pany's  X.  E.  L.  A.  Section  at  Handel  Hall,  Chicago,  on 
3,  giving  some  interesting  figures  of  the  magnitude 
I  he  business  handled  by  the  Chicago  company, 
he  gross  earnings  of  the  Commonwealth  company  are 
about  $13,000,000  annually,  out  of  which  is  paid 
■10,000  for  expenses,  including  depreciation.     The  3502 

loyees  of  the  company  earn  an  annual  wage  of  $2,759.- 
an  amount   approximately   equal   to   that   returned   as 

lends  to  the  stockholders,  the  balance  of  the  surplus 
^  carried  to  the  reserve.     The  accounting  department, 

■h    handles    customers'    bills,    company    business,    etc., 

e  employs  lyy  persons.     The  six  credit  men  who  pass 

all    new    contracts    are    members    of    this    department. 

■en  thousand  contracts  per  month,  or  425  per  day,  are 

lied  by  this  group, 
'here  a  new  customer's  credit  is  in  doubt  he  is  required 

•  e  a  deposit  or  a  guarantee  signed  by  a  property  owner. 

the  company's   144,000  customers,   however,   only   6968 

have  deposits.    The  present  number  of  deposits  totals 

■1.000  and   earns   5   per   cent    interest    for   its    owners. 

•rty-four   bookkeepers   are   employed   to   make   out   cus- 

trs  bills,  post  accounts  and  prepare  accounts  for  collec- 
■■  each  bookkeeper  having  about  4500  customers  to  take 
•  of.  During  .\ugust,  a  typical  month,  162,000  bills 
''■  sent  out.  The  light  and  power  business  for  that 
nth  totaled  $771,000  and  the  railway  business  $250,000. 
\bout  one-fifth  of  the  light  and  power  bills  are  paid 
fctly  to  the  company's  thirty-four  collectors.  Nearly 
-^'00  or  5  per  cent  of  the  customers  take  advantage  of  the 

ress  company's  office  collection  plan,  by  which,  with  a 


fee  i)f  5  cents  additional,  electric  bills  can  be  paid  at  any  of 
the  numerous  offices  of  the  express  company  scattered 
throughout  the  city.  Of  the  5-cent  fee,  2  cents  goes  to  the 
agent  receipting  for  the  payment  and  3  cents  to  the  express 
com|)any.  To  provide  for  errors,  rebates,  etc.,  about  one- 
half  of  I  per  cent  has  to  be  carried  over,  while  an  equal 
amount  is  allowed  for  uncollectible  bills,  but  through  credits 
received  these  items  total  only  about  three-fifths  of  1  per 
cent  of  the  total  amount  billed. 

Mr.  E.  V.  Smith,  chairman  of  the  section,  who  presided 
at  the  meeting,  called  attention  to  the  significant  relation 
between  the  total  salary  roll  and  the  dividends  returned  to 
the  stockholders,  amounts  which  are  practically  equal.  Re- 
ferring to  the  growth  of  the  Commonwealth  Edison  Section 
of  the  N.  E.  L.  .\..  he  said  that  the  membership  of  that 
section  now  equals  one-sixth  of  the  entire  Class  D  mem- 
bership of  the  association.  Messrs.  H.  E.  Addenbrooke,  D. 
W.  Roper,  J.  \V.  I-'erguson  and  E.  J.  Fowler  also  took  part 
in   the  brief  discussion   which   followed. 

.\fter  a  short  recess  Mr.  Harry  P.  Smith  entertained  the 
meeting  with  vocal  selections  and  was  followed  by  Mr. 
Frank  Savage,  who,  on  account  of  the  illness  of  Mr.  J.  T. 
Mountain,  read  a  paper  prepared  by  Mr.  Mountain  on  a 
recent  trip  made  by  the  two  to  Panama,  South  American 
and  West  Indian  points.  The  paper  was  illustrated  with  a 
nimil>er  nf  interesting  lantern  slides. 


THE     GROUNDING    OF     SECONDARIES      IN     THE 
ROCKY  MOUNTAIN  REGION. 

By  W.  J.  C.\.\.\D.\. 

Up  to  October.  1908,  the  grounding  of  secondaries  for 
protection  against  entrance  of  higher  than  normal  voltage 
into  connected  buildings  had  received  no  attention  in  the 
Rocky  Mountain  region.  The  successful  operation  of  light- 
ing circuits  in  several  Eastern  cities  with  the  grounding 
was  considered  no  argument  in  favor  of  placing  grounds 
on  secondaries  in  high  altitudes,  where  lightning  troubles 
were  judged  to  be  more  severe  and  the  grounding  apparent- 
ly an  invitation  for  trouble. 

Investigation  and  trial  of  this  connection  were  strongly 
urged  upon  service  companies  by  the  Rocky  Mountain  Fire 
Underwriters'  .-Xssociation.  Data  were  presented  on  deaths 
and  fires  obtained  throughout  the  entire  country  and  many 
instances  were  shown  where  operating  costs  were  distinctly 
lessened  by  grounding  and  the  advantages  gained  in  low- 
ered hazard  to  life  and  property  were  pointed  out. 

In  1909  only  one  town — Julesburg — undertook  grounding; 
in  1910  thirty-four  made  trial  of  such  connections,  and  in 
191 1  out  of  103  cities  served  by  electric-light  companies 
fifty-four  had  grounded  secondary  protection  and  fourteen 
cities  and  towns  required   such   connections  by  ordinance. 

Wherever  water-works  systems  are  available  connection 
is  made  to  them  by  a  conductor  not  smaller  than  X'^o.  4 
B.  &  S.  gage,  at  least  one  connection  being  used  to  the 
block.  This  method  is  followed  in  Denver,  where  every 
new  or  rewiring  installation  is  required  by  ordinance  to 
have  the  neutral  wire  connected  thoroughly  to  the  conduit 
through  a  lug  provided  on  the  service  cabinet  and  both  thor- 
oughly grounded  to  the  main  water-service  pipes  outside 
the  water  meter  in  the  few  buildings  having  metered  water 
service. 

The  grounding  in  Denver  has  been  followed  bv  less  per- 
sonal injuries,  less  fires,  less  transformer  losses  and  quicker 
detection  of  line  troubles.  So  good  has  been  the  satisfac- 
tion that  the  Denver  Gas  &  Electric  Company  is  now  en- 
gaged in  providing  all  three-phase  motor  circuits  with 
grounds  on  one  leg  and  also  on  the  motor  frame. 

In  Akron,  a  small  town  in  eastern  Colorado,  use  is  made 
of  driven  pipe  ground  on  neutral  and  an  arrester  on  each 
outer  secondary.    Mr.  J.  E.  Rogers,  of  the  Akron  company. 
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says:  "We  consider  grounded  secondaries  as  a  great  pro- 
tection from  lightnintj,''  a  sentiment  which  it  was  im- 
possible to  elicit  in  this  territory  three  years  ago. 

The  Central  Colorado  Power  Company  operates  at  alti- 
tudes of  from  5000  ft.  to  12,000  ft.  a  loo.coo-volt  transmis- 
sion, 13,000-volt  distribution,  440-volt,  three-phase  motor 
secondaries  and  iio-220-volt,  singe-phase  lighting  second- 
aries. This  company  was  the  first  to  ground  all  final  sec- 
ondaries, and  after  two  years'  such  operation  it  has  not 
experienced  a  single  loss  of  life  or  property.  In  very  dry, 
rocky  locations  this  company  uses  a  number  of  driven  pipes 
covering  a  considerable  area. 

In  Leadvilie  the  peculiar  condition  is  found  that  during 
early  spring  thaws  persons  on  the  damp  surface  ground 
have  shunted  the  grounct  pipe  driven  into  deeper  frozen 
earth,  thereby  being  subjected  to  severe  shocks.  This  re- 
sult is  being  avoided  by  installing  considerable  grounding 
surface  just  below  the  ground  level,  in  addition  to  deeply 
driven  pipe  grounds. 

In  only  two  towns  has  experience  apparently  been  that 
grounding  has  increased  the  transformer  losses.  This  re- 
sult may  readily  be  due  to  a  succession  of  storms  of  unusual 
severity  about  those  towns,  as  the  experience  of  the  re- 
maining fifty-two  cities  and  towns  is  uniformly  good.  It 
is  safe  to  expect  that  another  year  or  two  will  see  the 
conversion  of  practically  all  Colorado  electric-light  com- 
pany managements  to  the  use  of  grounding  as  a  safeguard 
to  life  and  property. 


CONTRACTOR'S  TRIBUTE  TO  ELECTRICITY. 


The  engineers  of  the  Rochester  Railway  &  Light  Com- 
pany are  ever  alert  for  new  fields  to  conquer  and  do  not  let 
many  opportunities  slip  through  their  fingers,  as  the  illus- 
trations published  herewith  show.  Not  content  with  secur- 
ing an  excellent  day  load  from  a  contractor  engaged  in 
digging  a  diverting  sewer  as  a  part  of  the  system  to  carry 
the  sewage  of  Rochester  to  Lake  Ontario,  the  company  has 
evidently  placed  the  contractor  in  such  a  happy  frame  of 
mind  by  the  excellent  service  rendered  that  he  is  anxious  to 
let  everyone  else  know  the  advantages  he  enjovs  in  using 
electricity. 

The  construction  of  the  diverting  sewer  is  carried  on  so 


Fig.  1  — Electric  Hoist  Used  in  Excavation  Wo 


Rochester,  N.  Y. 


ft.  below  street  level  and  through  solid  limestone.  The  tun- 
nel excavation  is  approximately  6  ft.  x  8  ft.  in  section  and 
9000  ft.  long.  Every  speck  of  the  work  on  the  contract  is 
done  by  electricity.  The  holes  for  blasting  are  drilled  by  air 
from  a  200-hp  electrically  driven  compressor,  located  cen- 


trally  on   the  contract  just   outside   No.   3   station,   off  the  ||| 
Rochester    Railway    &    Light    Company.      There    are    five  | 
traveling  hoists  of  Sprague  make,  as  shown  in  the  engrav- 1 
ings,   in   addition   to  two  hoists   rented  by   the   Rochester ; 
company.     The   latter   machines   were   described   in   these) 
columns  Nov.  18,  1909,  and  were  built  after  designs  of  thet 
engineers  of  the  company,  who  desired  an  efficient  but  low-jj 
priced  hoist  that  could  be  rented  to  contractors  throughout  J 
the  city.    The  company  has  five  of  these  hoists  in  serviceil 
practically  50  per  cent  of  the  time.    The  two  in  use  on  thel 
diverting  sewer  are  employed  to  bring  up  the  spoil  through ' 
the  shafts.     The  latter,  as  well  as  the  tunnels,  are  illu- 
minated throughout  by  electricity.     Contract  work  of  this 
kind  is  exceptionally  profitable  inasmuch  as  it  is  long-hour 
summer  business. 

There  is  a  large  concrete  bridge  being  built  by  the  city 
over  the  Genesee  River  at  Central  Avenue,  immediatelv  ad- 


Fig.     2  — Sllo 


ig     Contractors'     Tribute     to     Electricity. 


joining  the  New  York  Central  Railroad,  and  all  work  i 
this  contract  is  also  done  with  electricity  purchased  fro 
the  central-station  company.  Two  rented  hoists,  two  co 
Crete  mixers  with  charging  elevators,  the  power  equipme 
of  which  was  adapted  from  steam  to  electric  drive  by  tl 
engineers  of  the  Rochester  company,  a  centrifugal  pump, 
circular  band  saw  and  other  apparatus  is  connected, 
addition  direct-current  is  being  used  to  cut  up  the  truss 
lit  the  old  steel  bridge  which  is  being  replaced.  The  co 
tractor  on  the  job  is  said  to  have  expressed  his  regret  tl 
he  had  not  used  electricity  some  time  ago,  and  said  it  \v 
the  best  thing  he  had  yet  run  across.  A  concrete  iniN 
which  had  stood  idle  for  four  weeks  was  needed  one  moi 
ing  for  a  batch  of  concrete.  All  the  contractor  had  to 
was  to  send  a  man  over  to  close  the  switch,  and,  as  he  sa 
he  did  not  have  to  wait  to  make  a  fire  and  raise  steam 
his  boiler  and  then  find  that  the  equipment  had  i^rit  ritsl 
up  and  out  of  commission. 


CENTRAL-STATION    PUBLICITY    IN    CLEVELAH 

In  order  to  counteract  the  impression  that  is  being  ni:  ' 
by  Newton  D.  Baker,  candidate  for  Mayor  of  Clevela  • 
Ohio,  to  the  efTect  that  the  Cleveland  Electric  Illuminat ,' 
Company  is  paying  enormous  dividends  to  its  stockholdi  ■• 
newspaper  space  has  been  purchased  and  the  compan\  !^ 
setting  out  in  clear,  black  type  the  actual  facts.  Mr.  Ba  r 
is  a  pupil  of  the  late  Tom  L.  Johnson  and,  as  such,  se(  s 
to  have  retained  the  desire  to  fight  the  Illuminating  d- 
pany  in  politics  and  through  suggestions  of  strong  coii.'- 
tition.     The   small   municipal   plants  that   were  taken  c  r 
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with  the  annexation  of  two  suburbs  form  the  basis  upon 
which  Mr.  Baker  proposes  to  build  competition,  because  of 
!he  fact  that  tluir  records  have  been  fair  for  the  past  year 


The  Illuminating  Company's  Prolifs 


Th«  «dvouU%  of  the  propo£<«d  mmucipal  pl»nt  have  diwged  that  th«  Dlmn 
IaAUn<  Company  u  maSatig  40  cicMsive  prodt  U  the  e«pein.  o(  Ibt  el«clnc  con 
'•nn  of  ClemUml  This  profit,  it  l.»s  been  publicly  stateci,  amounu  to  twenty 
per  not.  *  year 

lb.  following  Cgtires  for  Ihe  yejr  1010  show  how  untrue  tlui  usertion  is: 

Outstanding  capital  (Bonds 
and  Stock!  January 
1st,  1911,     ■     .     $10,634,500.00 


Net  Earnings  for  the 
Year  1910  were 

From  which  there  was 
paid  to  bondholders 
and  stockholders. 


843,428.00 


669,774.00 
An  amount  equal  to  SIX  AND  THREE 
TENTHS  PER  CENT.  (6  3-10)  on  the 
outstanding  capital. 

»  January  1st,  1911.  did  not  eiceed  the  c»st  o(  the 

Tte  diHemnce  bclwoen  Ihe  net  earmngs  and  the  unouM  paid  on  ontstaodine 
ijpiUl.  namely  $173,65100.  represented  the  year's  ,iurplus,  which  was  set  aside  to 
jrondc  for  confinfencie,-. 


The  Cleveland  Electric  Illuminaling  Company. 


Fig.    1 — Reproduction    of    Annotincement     in     Newspapers. 

•  ording  to  methods  of  the  city  officials  in  computing  ex- 
ises.     However,  they   are    far   from    encouraging   wlien 


CAPITAL  AND  REAL  VALUE 


Every  Dollar  of  the  DlunUnating  Company's  outstanding  capital  is  rep- 
resented  by  actual  value  in'  the  propertv. 

Slcfii*f.TT>l"'   ','"■  *'  Companv-s   properly   was  capilaliz^d    at 
...cc^iv,  ^^  ■'•'I'lilion  placed  on  it  by  the  STATE  TAX  COM 

MISSION  as  of  the  simc  date  is  $1 1,375,000.  on  which  sum  wc  shall  be 
required  to  pay  taxes  this  year. 

Thus,  dividends  and  interest  last  year  were  earned  on  an  investmeni 
t^low  Ihe  appraised  value  ot  Ihe  property. 

Since  January  Ist  an  additional  $2,400,000  has  been  put  into  the  profs 
crty  .n  order  to  build  ihe  new  power  house  and  extend  the  distribution  svs- 
lem.  makins  the  present  investment  over  $13,000,000. 

There  is  not  a  public  utility  company  in  the  UnilKl  States  which  is 
more  conservatively  capitalized  than  this.  Every  bond  and  every  share  of 
slock  represent  a  bona  fide  uiveslment. 

We  make  Iho  statement,  not  to  create  sympathy  for  the  investors  we  rep- 
resent, but  because  the  subject  has  a  direct  bearing  on  the  proposal  to  have 
the  city  duplicate  the  present  electric  system  with  one  of  Its  own. 

The  cost  of  such  duplication  will  exceed  Ihe  Company's  inyeslmeni 


In  Wedoeftday-a  orliclc  wc  aUtcd  thai  the    net    caraia 
Company  forth,  year  1910  wire  t843.4>e.      Tbi.  •ti 


The  Clevelanil  Electric  lllaniiiiating  Company 


Fig.  2— Reproduction  of  Announcement  in   Newspapers. 

.-eckoned  on  the  biisiness  basis  that  is' used  by  all  concerns 
,f*V  fi^  '"oney  invested.  Accompanying  are  reproductions 
''  the  first  two  announcements  printed. 


Wiring  and  Illumination 


TUNGSTEN  OUTLINING  WITH  LOW-VOLTAGE 
ROTARY-CONVERTER  SET. 


'i'he  Union  Electric  Light  l^  I'oucr  e  Hmpanv.  ,,i  St. 
Louis,  is  arranging  to  outline  its  new  office  building  at 
Twelfth  and  Locusts  Streets  with  more  than  looo  low-volt- 
age tungsten  lamps.  To  avoid  the  series-multiple  connec- 
tion of  these  lamps,  with  its  consequent  overloading  of  re- 
maining units,  in  case  some  circuits  suft'er  the  loss  of  one 
or  more  lamps,  the  outline  iigliting  will  be  carried  out  on  a 
low-voltnge,  three-wire  system,  energy  for  which  will  be 
supplied  by  a  rotary  converter  and  step-down  transformers. 
In  addition  to  the  outline  lighting  a  number  of  signs  will 
be  operated  from  the  same  low-voltage  source. 


LONG-HOUR  FLAMING    ARCS    FOR    DECORATIVE 
LIGHTING. 


Ilie  Citizens'  Gas  &  Electric  Company,  of  Council  Bluffs, 
Iowa,  is  installing  forty  long-hour  flaming-arc  lamps  for  the 
spectacular  lighting  of  the  downtown  section  of  Council 
Bluffs.  The  lamps  are  being  hung  on  .shepherd-crook  posts 
at  a  height  of  i8  ft.  above  the  street  level  and  are  arranged 
in  staggered  relation  along  the  street  at  intervals  of  70  ft. 
between  lamps.  The  cost  of  operating  the  lamps  is  de- 
frayed as  part  of  the  general  city  lighting,  the  Council 
Bluffs  company  receiving  an  annual  income  of  $95  per  lamp, 
from  wliich  is  subtracted,  however,  a  royaltv  of  about  $10 
each. 


VISUAL  ACUITY  AND  LIGHT    OF  DIFFERENT 
COLORS 


BY   J.   S.   DOW. 

The  article  by  .Mr.  M.  Luckiesh  in  the  Electrical  World 
I'll-  .Aug.  10  raises  a  question  of  considerable  interest  in 
illuminating  engineering  and  photometry.  It  has  often  been 
suggested  that  the  "powder  of  revealing  detail"  of  a  source 
might  be  utilized  to  compare  heterochromatic  lights.  And 
whether  or  not  we  approve  of  this  suggestion  we  are  bound 
to  admit  that  detail  revelation  is  a  very  important  factor  in 
most  lighting  problems,  so  that  if  there  exists  any  great 
difference  between  different  illuminants  in  this  respect  it 
ought  to  be  understood  and  appreciated. 

The  writer  about  the  year  1908  carried  out  a  series  of 
experiments  on  this  point  along  similar  lines  to  those  fol- 
lowed by  Mr.  Luckiesh.  Some  of  these  were  published  in 
the  Electrical  IVorld*  and  in  The  Illuminating,  Engineer 
(London)t  during  1909.  In  these  experiments  one  point 
was  brought  out  which  seems  to  have  an  important  bearing 
on  Mr.  Luckiesh's  experiments,  namely,  the  distance  away 
of  the  observer.  Granted  that  owing  to  the  chromatic  aber- 
ration of  the  eye  the  most  perfect  definition  should  be 
secured  by  monochromatic  light,  the  question  remains, 
which  color? 

I  believe  that  it  is  not  possible  to  say  that  light  of  any 
particular  color  is  invariably  the  best  for  all  purposes.  The 
question  is  a  complicated  one.  The  peculiarities  of  the 
retina  and  the  intensity  of  illumination  employed  affect  the 
problem,  but  the  most  important  item  in  the  author's  ex- 
perience is  whether  near  or  distant  vision  is  emploved.     In 

•July  15.   1909. 
t  April,   1909. 
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order  to  illustrate  this  point  I  reproduce  a  diagram  pre- 
sented in  the  articles  referred  to. 

This  illustrates  the  results  of  the  want  of  achromatism 
of  the  eye.  Assuming  that  yellow  rays  are  brought  to  a 
focus  on  the  retina  the  violet  rays  will  be  focused  in  front 
of  it  and  the  red  rays  behind  it.  Under  norma!  circum- 
stances, therefore,  one  might  suppose  that  the  eye  would 
acconuuodate  itself  best  to  yellow  light  and  that  this  color, 
besides  yielding  the  greatest  luminous  efficiency,  would  also 
yield  the  most  perfect  definition,  .^t  medium  distances, 
when  the  eye  is  neither  being  forced  to  accommodate  for 
a  very  near  object  nor  strained  to  accommodate  for  a  very 
distant  one,  and  for  a  truly  normal  eye,  this  might  possibly 
be  the  case. 

But  suppose  that  the  eye  is  forced  to  undertake  very  near 
vision,  say,  within  the  minimum  distance  of  distinct  vision 
of  10  in.  A  point  is  soon  reached  when  the  eye-lens  is 
unequal  to  further  effort  and  the  luminous  image  tends  to 
be  formed  behind  the  retina,  so  that  one  cannot  see  dis- 
tinctly. Now  it  is  clear  that  as  this  image  recedes  the  red 
will  fall  behind  the  retina  first,  then  the  yellow  and  only 
afterwards  the  violet.     Consequently,   it   may   happen   that 


Diagram   Showing    Want  of   Achromatism   of   the    Eye. 


we  can  secure  good  definition  by  violet  light  when  we  have 
ceased  to  do  so  by  light  from  other  parts  of  the  spectrum. 
This  is  exactly  in  accordance  with  the  author's  experience 
and  that  of  some  other  people  who  have  worked  with  him 
on  this  point.  With  a  pure  blue-violet  light  the  eye  can  be 
brought  to  within  a  few  inches  of  the  object  view^ed  with- 
out the  strain  of  accommodation  becoming  noticeable.  It 
is  a  fact  that  the  green  end  of  the  spectrum  is  known  to  be 
excellent  for  securing  good  definition  in  microscope  work. 
This  is  usually  ascribed  to  certain  physical  phenomena  con- 
nected w^ith  the  optical  laws  of  this  instrument,  but  it  has 
always  seemed  to  me  that  the  chromatic  aberration  of  the 
eye  might  also  be  a  potent  factor. 

This  matter  is  a  somewhat  important  one.  The  tendency 
of  most  people  who  have  a  difficulty  in  seeing  fine  work  is 
to  bring  the  eyes  nearer  and  nearer,  thus  gradually  strain- 
ing the  lens  and  leading  to  short  sight.  The  defective  vision 
of  watchmakers  and  lace  makers  is  well  known.  Is  it  pos- 
sible that  by  using  violet  light  the  effort  of  accommodation 
and  the  consequences  of  such  persistent  near  work  might 
be  mitigated? 

Next  picture  what  happens  as  the  observer  moves  back- 
ward. A  position  is  soon  found  when  the  eye  can  accom- 
modate with  perfect  com.fort  for  ordinary  light — that  is, 
mainly  yellow  light — and  it  might  be  presumed  that  in  this 
case  improved  definition  would  be  secured  by  using  only  this 
part  of  the  spectrum.  The  red  and  violet  ends  naturally 
cannot  be  focused  simultaneously  with  the  yellow  and  only 
contribute  a  luminous  haze.  Some  observers  (including,  I 
believe.  Dr.  Bell)  find  that,  possibly  owing  to  exceptionally 
good  powers  of  accommodation,  their  eyes  can  adjust  them- 
selves either  to  red  or  blue,  so  that  when  a  mixture  of  these 
lights  is  viewed  they  can  actually  see  first  a  sharp  blue 
object  with  a  red  haze  and  then  a  sharp  red  object  with  a 
blue  haze. 

As  the  distance  becomes  greater  this  effect  becomes  more 
pronounced,  so  that  the  eye  oscillates  between  these  two 
•States.  This  experience,  however,  is  not  enjoyed  bv  the 
author,  whose  eyes  are  slightly  shortsighted.  His  ex- 
perience is  that  at  distances  of  upwards  of  20  ft.  it  becomes 


more  and  more  impossible  for  him  to  focus  blue  at  all,  while 
objects  illuminated  by  red  light  appear  more  definite  and 
sharp  than  even  white  ones  would  tlo.  A  glow-lamp  fila- 
ment seen  through  cobalt  glass  appears  red  with  a  luminous 
blue  haze,  and  a  line  spectrum  cast  upon  a  screen  appears  to 
spread  out  like  a  fan  at  the  blue  end. 

So  far  as  the  author's  investigations  have  gone  this  is 
the  genera!  experience  of  people  whose  eyes  are  slightly 
myopic,  and  it  can  readily  be  understood  why  this  should 
be  so.  Short  sight  means  that  with  increasing  distance  a 
point  is  reached  at  which  distant  objects  can  no  longer  be 
clearly  seen ;  their  image  is  formed  in  front  of  the  retina. 
•A  violet  image  is  still  further  in  front,  so  that  it  cannot  be 
distinguished  at  all.  But  a  red  image  might  still  be  focused 
sharply  and  seen  distinctly  even  when  an  obje'ct  illuminated 
by  white  light  is  difficult  to  see. 

It  appears  to  be  difficult  to  predict  how  the  eyes  of  people 
wearing  glasses  are  influenced,  and  this  depends  probably 
upon  the  success  or  otherwise  in  counteracting  their  optical 
peculiarities.  When  the  writer  exhibited  an  experiment 
illustrating  the  superior  qualities  of  red  rays  for  distant 
vision  at  a  meeting  of  the  Illuminating  Engineering  Soeietv 
in  Lotidon  in  1909  the  majority  of  the  audience  appeared  to 
agree  that  the  red  light  gave  much  the  best  definition.  But 
there  were  also  some  who  professed  to  be  able  to  see  either 
the  blue  or  the  red  clearly,  but  not  both  together,  and  also 
a  few  others  who  could  not  detect  much  difference  and 
thought  they  saw  both  the  red  and  the  blue  equally  well. 
There  was  no  case  of  an  individual  declaring  he  saw  blue 
best. 

Bearing  these  facts  in  mind  we  can  readily  understand 
Mr.  Luckiesh's  experience  that  the  addition  of  light  of  an 
unsuitable  character  may  actually  lead  to  objects  being  less 
clearly  seen.  It  is  obvious  that  if  an  eye  is  permanently 
unable  to  focus  light  of  a  particular  kind  no  amount  of 
this  light,  however  great,  would  enable  him  to  see  properly 
All  that  happens  is  that  the  rays  form  a  luminous  haze 
and  actually  constitute  an  impediment  to  vision. 

In  view  of  these  considerations  I  was  led  at  the  time  ni} 
experiments  were  made  to  believe  that  acuteness  of  visioi 
could  not  conveniently  be  made  the  basis  of  a  method  0 
measuring  the  luminous  intensity  of  heterochromatii 
sources.  Clearly  one  cannot  make  successful  use  of  ; 
method  according  to  which  the  value  of  one  light  migh 
exceed  the  other,  notwithstanding  the  fact  that  its  illu 
minating  power  was  thousands  of  times  greater.  In  short 
the  power  of  revealing  detail  and  the  power  of  creatin: 
brightness  are  separate  fimctions,  and  are  better  kept  apart 

This,  of  course,  is  not  to  say  that  acuteness  of  vision  b 
different  illuininants  ought  not  to  be  tested.  But  like  th 
so-called  ''penetrating  power,"  the  photographic  action  0 
light,  or  its  influence  in  destroying  bacteria,  it  demand 
special  tests  which  should  not  be  confused  with  photometr; 

As  regards  the  best  qualities  of  light  for  distinct  visioi 
the  conclusion  would  seem  to  be  that  for  very  near  wor 
the  blue  end  of  the  spectrum  would  be  found  to  be  bes 
for  moderate  distances  the  central  region  and  for  distai 
objects  the  red  end.  It  is  conceivable  that  to  some  exce| 
tional  people  the  color  of  the  light  (so  long  as  it  were  a] 
proximately  monochromatic)  would  be  indifferent.  The 
however,  would  not  suffer  by  following  the  above  sugge 
tions,  while  short-sighted  people  who  appear  to  find  mo 
difficulty  in  focusing  the  blue  end  of  the  spectrum  at 
distance  would  benefit. 

The  question  as  to  how  far  it  is  desirable  that  a  lig 
should  be  exactly  monochromatic,  or  whether  it  might  n 
be  better  to  aim  at  producing  a  narrow  band  in  the  spe 
trum  so  as  to  allow  the  eye  a  little  latitude  in  accommod 
tion,  would  also  have  to  be  considered.  The  band  oug 
presumably  not  to  be  too  broad,  since  this  would  mean  th 
much  of  the  light  was  indifferently  focused  and  tl 
definition  was  lost.  On  the  other  hand,  restricting  f- 
wave-length  of  the   light   within   too   narrow   limits  mis 
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conceivably  prove  inconvcnieiil  because  it  might  mean  that 
slight  fluctuation  in  the  acconinindation  of  the  eye  would 
;  once  make  the  image  indistinct. 


COMBINATION  LAMP-POST  DRINKING  FOUNTAINS 
AT  DUBUQUE,  lA. 


At  a  number  oi  street  intersections  in  Dubuque,  la., 
the  citv  government  has  erected  combination  sanitary  drink- 
ing   tduntains   and   lamp-posts   of   the   type   pictured   here- 


Combination     Drinking     Fountain     and     Tungsten- Lamp     Post. 

■li.  Eight  of  these  combination  fi.xtures  have  already 
n  placed,  six  of  which  were  made  up  by  a  local  manu- 
turer,  through  the  adaptation  of  existing  cast-iron  parts, 
e  post  carries  a  150-watt  tungsten  lamp  inclosed  in  a 
in.  frosted  globe.  8  ft.  above  the  sidewalk.  The  fountain 
irranged  for  four  outlets,  tw-o  of  which  are  equipped  with 
itinuous-flow  sanitary  drinking  cups.  The  post  fountains 
nplete  cost  $80  each.  The  post  lamps  are  maintained  by 
.  city  as  part  of  the  street  lighting  and  cost  $10  a  year 
■■  energy.  The  single  lamps  are  switched  on  and  off 
-;ln  and  morning  by  the  policemen  patroling  these  respec- 
0  beats. 

RECENT  TELEPHONE  PATENTS. 

REPEATING  CIRCUIT. 

l-ver  since  the  discoverv  of  the  principle  of  the  micro- 

>ne  telephone  repeater  there  has  been  a  struggle  to  adapt 

10  operation  in  two  directions.     For  operation  in  one 

"ection   only,   that   is,    for   transmitting   one-half   a   con- 

'?at:on,  the  apparatus  is  ideally  simple.     As  soon,  how- 

or,  as  two  repeating  elements  are   combined   to   form  a 

nplete    conversation    circuit    the    trouble    begins.      This 

'^es  in  the  neutral  interference  and  singing  of  the  com- 

■ation.     Most  attempts  to  overcome  this  have  been  mere 

"cuit   arrangements   based    upon    so    associating   the    ap- 

ratus  that  the  interference  would  be  eliminated  through 

•ferential  action.     Mr.  C.  E.  Lanning.  of  Boston,  brings 

nh  an   entirely   different   idea.      He   adheres   to   the   old 

'iple  one-way  principle,  but   arranges  a   switching   relay 

r  reversing  its  relation  to  the  line  automatically,  with  a 

^•ersal  of  the  origination   of   transmission.     The  control 

-lay  operates   in    response   to   the    received   transmission 


through  the  repulsive  action  of  a  varying  field  caused  by 
the  voice  current  upon  a  copper  block  or  other  similar 
means.  Other  suggested  arrangements  comprise  two  re- 
peaters at  opposite  poles,  but  one  of  which  is  in  trans- 
mitting connection   at  a  time. 

SWITCHBOARD  CIRCUITS. 

There  are  to-day  several  types  of  switchboard-circuit 
systems  for  common-battery  working  in  which  the  cord 
circuit  is  practically  free  from  relays.  Such  systems  were, 
however,  not  connnon  at  the  date  of  invention  of  a  patent 
granted  to  H.  P.  Claussen,  of  Chicago.  In  this  system, 
which  is  of  the  three-wire  type,  all  relays  are  associated 
with  the  various  jack  circuits,  while  the  supervisory  lamps 
are  wired  to  the  plug  sleeves  and  to  ground.  The  relays 
serve  to  supply  battery  connection  to  the  jack  sleeve  and 
thus  to  the  plug  sleeve  wherever  the  conditions  demand 
the  glow'ing  of  the  lamp.  The  Stromberg-Carlson  Tele- 
phone Manufacturing  Company  is  assigned  this  patent. 

Mr.  A.  H.  Dyson,  of  Chicago,  has  obtained  two  patents 
for  a  trunking  .system,  in  which  provision  is  made  for  the 
■'A"  or  outgoing  operator  to  control  the  connection.  In 
other  words,  complete  disconnection  and  supervision  art- 
provided.  The  trunks  are  adapted  to  operate  in  connection 
with  two  of  the  commercial  switchboard  circuits.  These 
jiatcnts  are  also  assigned  to  the  Stromberg  company. 

SELECTIVE  SIGNALING. 

Most  selective-signaling  systems  which  depend  upon  the 
use  of  currents  of  different  frequency  are  of  the  harmonic 
type.  Each  bell  is  therefore  tuned  to  respond  to  a  certain 
frequency,  vibration  being  set  up  in  a  bell  only  when 
the  native  vibration  period  of  its  moving  system  accords 
with  the  frequency  of  the  current.  In  the  system  herein 
under  consideration  selection  is  accomplished  by  electrical 
tuning.  The  bell  windings  are  so  arranged  and  propor- 
tioned that  none  but  the  specified  frequency  will  produce 
any  effect.  This  is  accomplished  by  using  two  windings, 
one  connected  to  each  limb  of  the  line,  and  by  adding  con- 
densers and  coils  in  such  manner  that  neutralizing  effects 
will  be  obtained  from  any  frequency  save  the  one  corre- 
sponding to  that  of  the  bell. 

FLEXIBLE  MOUTHPIECE. 

Mr.  G.  A.  Duryee,  of  Xew  York  City,  has  patented  a 
yielding-transmitter  mouthpiece  that  no  sound  of  the  voice 
may  escape  and  be  overheard.  The  mouthpiece  is  mounted 
within  a  tube  which  is  shaped  to  fit  the  face.  The  mouth- 
piece is  shaped  to  fit  the  lips  and  it  is  permitted  a  forward 
and  back  motion,  being  positioned  normally  by  tension 
springs. 

COMPOSITE  SYSTEM. 

A  patent  granted  to  C.  L.  Bopp,  of  Meers.  S.  D..  de- 
scribes a  composite  system  for  two  simultaneous  telegraph 
circuits  and  one  telephone.  One  of  the  telegraph  circuits 
uses  pulverized  relavs  subject  to  high-potential  condenser 
kicks. 


Letter  to  the  Editor. 


Value  and  Depreciation. 

To  the  Editor  of  Electrical  World: 

Sir  : — I  have  read  with  interest  the  discussion  on  depre- 
ciation in  your  issue  of  Aug.  5  by  Mr.  H.  G.  D.  Nutting 
and  also  the  criticism  by  Mr.  W.  A.  Del  Mar  in  the  issue 
of  Sept.  23.  It  seems  to  the  writer  that  both  the  gentlemen 
are  a  little  mixed  up  on  the  economic  laws  of  value,  price 
and  money. 

The  value  of  a  commodity  can  only  be  measured  by  the 
efforts  which  society  makes  in  its  production ;  or,  in  other 
words,  the  value  of  a  commodity  can  only  be  measured  by 
the  quantity  of  labor  necessary  to  produce  it. 
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The  price  of  a  commodity  is  determined  by  its  value  and 
the  unknown  ratio  of  supply  and  demand.  The  conditions 
may  be  discussed  from  the  following  formula  which  I  will 
attempt  to  give: 

Let  F  =  value,  5  =  supply,  d  =  demand  and  p  =  price. 
Then 


/(■f) 


When 


d  =  S 
d>  S 


But  in  the  lone  run  the  averas 


p  <  V 

p  =  V 
P>V 

rf(d).  ,  r 

of   .  ■        IS  unity  ;  therefore, 
tis) 

in  the  long  run  the  average  price  is  equal  to  the  value. 
There  would  have  been  no  objection  to  Mr.  Nutting's 
method  in  using  dollars  as  a  measure  of  value  if  it  were  not 
for  the  fact  that  money  standards  (the  most  common  of 
which  is  gold)  are  also  commodities  and  their  value  varies 
with  the  conditions  of  their  production. 
Brooklvn,  X.  Y.  Benjamin  Hoi..\Nn. 


Three-Wire  Balancers. 


7  o  the  Editor  of  Electrical  World: 

Sir: — The  article  by  Mr.  George  T.  Hanchett  on  "Three- 
Wire  Balancers,"  which  appeared  in  your  issue  of  Sept.  9, 
explains  very  clearly  the  action  of  balancer  coils  and 
analyzes  the  flow  of  current  in  the  various  paths.  The 
writer  had  occasion  at  one  time  to  take  up  a  stud\'  of  this 
question  and  used  a  three-element  oscillograph  in  order  to 
obtain  evidence  regarding  the  distribution  of  the  currents. 

Two  of  the  vibrators  of  the  instrument  were  connected 
in  series  with  the  balancer  coil,  one  vibrator  being  at  each 
end  of  the  coil,  while  the  third  vibrator  was  connected 
across  the  terminals  of  the  coil  so  as  to  show  the  pressures 
impressed  on  it.  The  accompanying  curves  do  not  show 
the  exact  time  phase  of  the  currents  and  pressures,  as  the 
beams  of  light  were  not  focused  on  the  same  point  of  the 
film. 

The  conditions  existing  with  balanced  load  on  the  three- 
wire  system  are  indicated  by  the  curves  in  Fig.  I.  The 
only  current  flowing  in  the  balancer  coil  is  a  small  exciting 
current,  which  is  alternating  in  character,  as  shown  by 
curves  a  and  6.  The  pressure  impressed  on  the  coil  is  of 
the  sine  form,  as  shown  bv  curve  c. 


When  the  load  on  the  system  becomes  unbalanced  a  direct 
current  is  superposed  on  the  alternating  exciting  current  in 
the  balancer  coil,  thus  giving  a  resultant  pulsating  direct- 
current,  as  shown  by  curves  a  and  h.  Fig.  2,  the  pressure 


Fig.    1 — Tracing    from    Oscillograph    Record    with    Balanced    Load 


curve  being  represented  by  c,  as  before.  The  curves  were 
obtained  from  balancer  coils  with  an  air  core  and  of  smal 
current  capacity,  and  therefore  the  effect  of  the  exciting 
current  is  very  much  greater  than  it  would  be  with  balancci 
coils  used  in  commercial  work. 

It  is  true  that  the  neutral  point  cannot  be  shifted  b) 
shifting  the  point  at  which  the  neutral  is  connected  to  om 
end  of  the  balancing  coil,  but  the  pulsating  emf  obtainei 
between  the  neutral  and  either  outside  wire  will  have  ai 


w 

W 

\ 

Fig.  2 — Tracing   from   Oscillograph   Record   with   Unbalanced   Loa 

effective  value  somewhat  greater  than  half  the  total  pre 
sure  between  the  outside  line  wires,  though  the  averai 
value  will  be  just  one-half. 

Scrantoii.  Pa.  A.  R.  Den'NINGTON. 
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Generators,  Motors  and  Transformers. 

Homopolar  Turbo-Generator. — An  illustrated  descrip- 
tion of  a  50-kw,  loo-volt,  direct-current  homopolar  turbo- 
generator at  the  present  Olympia  Electrical  Exposition  in 
London.  Fig.  I  shows  a  section  (not  to  scale)  through  the 
machine  on  the  center  line.  The  magnetic  circuit  is  double. 
aa  and  bb  being  the  two  portions,  each  of  which  forms  one 
end  pole.  Each  pole  extends  completely  round  the  arma- 
ture with  no  change  of  sign.  There  is  thus  no  iron  loss. 
R  is  the  rotating  part  or  armature;  M  is  the  fixed  part  or 
frame.  EE'  are  the  exciting  coils,  which  are  placed  directly 
^~d  each  air-gap,  so  that  the  leakage  is  reduced  to  a 
pronoutl''^  figure.  The  smallness  of  the  gap  is  limited  only 
states  'f'cal  considerations,  consequently  the  field  copper 
author     wfi^""     '^^^  conductors   C,  in  which  the  volts  are 


perience  is  t^ 


in  micanite  tubes  in  tunnels  in  the  armature. 


central  pole,  and  are  connected  at  each  end  to 


slip  rings  D,  from  which  the  current  is  collected.  T 
rotor  has  a  strong  steel  shaft  S  and  a  high-permeabil 
steel  core  P.  On  this  are  mounted  the  slip  rings  D  and  a 
the  rings  GG  forming  the  end  poles.  In  the  diagram  i 
center  pole  of  the  rotor  is  shown  solid  with  the  core  a 
the  end  poles  are  solid  rings.  While  this  is  not  necess; 
electrically,  it  is  sometimes  convenient  mechanically  ' 
build  these  up  of  laminations.  Bolts  B  pass  from  one  d 
of  the  rotor  to  the  other  and  are  insulated  by  mica  tut . 
like  the  armature  conductors,  and  hold  the  slip-rings  ;  1 
pole-rings  solidly  in  position.  There  are  mica  washers 
tween  the  rings ;  thus,  mica  is  the  only  insulating  mate:  1 
used  in  the  rotor.  The  rotor  has  a  periphery  of  gr  t 
strength,  and  it  is  claimed  that  the  construction  adop^ 
renders  the  machine  mechanically  sound.  The  frame  A' 
the  machine  consists  of  three  castings,  a  large  one  C(  '- 
prising  the  central  pole  and  the  yokes  and  two  smaller  oS 
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Manning  the  eiul  poles  and  carrying  llie  bearing  brackets.  I'o'iCCr. — Tlic  larger  osrani  lamps  ("osrani  intensive  lamps" 

The  frame  carries  stationary  conductors,  which  connect  the  of  from  100  cp  to  1000  cp,  which  are  competing  with  arc 

armature  conductors  in  scries.     The  slip-rings  are  grooved  lamps)   arc  now  being  built  for  lower  specific  power  con- 

nnd  in  the  grooves  lie  the  brushes  .4.4  (Fig.  2").  which  con-  sumption,  namely,  0.8  watt  per  hefner  candle-power.     This 


A1?^"" 


Fig.     1 — Sections     Through     Homcpolar     Generate 


of  a  tiexible  copper  core  wound  with  an  armoring. 
.  latter,  though  slightly  diminishing  the  flexibility,  both 
;ects  the  core  from  wear  and  is  found  by  experience  to 
^^■  a  better  contact  with  the  slip-ring  than  any  other 
11  of  brush.  The  brush  is  held  in  place  round  the  ring 
-prings  BB,  the  tension  of  which  is  regulated  by  the 
w  and  nut  A",  while  the  current  is  led  away  by  the 
:ble  leads  L  to  the  stationar)'  conductors.  Appended 
the  leading  dimensions  and  particulars  of  the  machine, 
1  which  it  will  be  seen  that  it  is  of  compact  size.  The 
tage  of  the  distance  between  bearings  is  pointed  and 
)ld  lead  to  freedom  from  vibration  troubles.  The 
hine  gives  50  kw  at  100  volts,  500  amp,  3500  r.p.in. — 
jilement  to  Lond.  Electrician,  Sept.  22. 


■■:  between  bearings,  inches . 

'  ime,  inches 

'  iTne.  inches 

'    :  rutor.  inches 

t-ral  velocity,  feet  per  minute 

•amperes 

'  -er  of  conductors 

1  of  each  slip-rinK,  inches 

•h  axially  of  center  pole,  inches 
th  of  each  end  pole,  inches 


29.5 
28.25 
28.0 


cctifier. — An  illustrated  description  of  a  vibrating  recti- 
>f  British  make  for  charging  small  batteries  from  al- 
iting-current  mains.  The  apparatus  consists  essen- 
V  of  a  transformer  with  a  vibrating  contact.     A  stray 

.:netic  field  of  the  transformer  operates  the  armature 
contact  system  of  the  rectifier  at  the  zero  points  of  the 
-nating-current  curve,  producing  a  rectified  current 
his  system  of  operating  the  vibratory  contacts  by  the 
-former   field   perfectly    synchronous   working   can    bt 

i^ted  by  mechanical  means,  such  as  small  brakes,  springs, 
without  the  use  of  auxiliary  apparatus.  The  efficiency 
•lad  and  on  open  circuit  corresponds  to  that  of  trans- 

-lers  of  similar  output.  The  unidirectional  current  pro- 
■1  is  suitable  for  charging  accumulators,  for  lamps  and 

'  r  non-inductive  applications,  and  with  the  addition  of 
iensers  it  can  also  be  used  for  inductive  loads  such  as 

I'l  motors,  etc. — Lond.  Elec.  Eng'iiig,  Sept.  21. 

•  Iternators. — J.  Rezelman'. — The  author  has  formerly 
vn  the  existence  of  secondary  currents  induced  by  the 

irnal  coils  of  an  alternator.  In  the  present  article  the 
■  thor  gives  an  investigation  of  these  currents  and  their 
nets. — La  Lumiere  Elec,  Sept.  23. 

Lamps  and  Lighting. 

'^  feci  fie  Consumption  of  o.S   iVatt  per  Hefner  Candle- 


consumption  is  claimed  for  lamps  for  100  volts  to  160  volts 
with  outputs  of  200  cp,  or  400  cp,  or  600  cp,  or  1000  cp, 
while  lamps  for  200  volts  to  260  volts  with  an  output  of 
200  cp,  400  cp,  600  cp  or  1000  cp  are  made  for  a  specific 
consumption  of  i  watt  per  hefner.  The  prices  of  these  lamps 
have  also  been  reduced  (the  cost  of  a  200-hefner-cp  lamp 
being  now  $1.88,  of  a  6oo-cp  lamp  $4,  of  a  looo-cp  lamp 
$5.50),  and  tables  are  given  showing  what  savings  can  be 
obtained  if  arc  lamps  are  replaced  by  osram  incandescent 
lamps.  Four  i  ro-volt  lamps  were  tested  in  the  Reischsan- 
stalt,  the  test  beginning  with  a  consumption  of  from  0.83 
watt  to  0.87  watt  per  hefner  candle  of  mean  candle-power 
in  a  plane  perpendicular  to  the  axis  of  the  lamp.  The 
lamps  were  tested  for  1000  hours.  In  all  of  them  the 
candle-power  decreased  somewhat,  the  average  being  8  per 
cent  in  1000  hours.  The  record  for  one  of  the  lamps  is  as 
follows,  the  voltage  being  maintained  constant  at  110.5: 


Mean  Hefner  Can- 

Specific  Consump- 

n   a 

tion  in  Watts 

Hours 

.Amperes. 

Plane  Perp€ 

ndi- 

per  Hefner  Can- 

cular  to  Ax 

sot 

die-Power. 

Lamp. 

0.2 

.?.  16 

410 

i              0.8.'^ 

100 

3.21 

407 

0.87 

200 

.i.21 

402 

0.88 

400 

3.19 

392 

0.90 

600 

.5.17 

394 

1              0.89 

800 

3.  16 

396 

'              0.88 

1000 

3.13 

380 

1              0.91 

(While  it  is  not  stated,  it  is  known  that  a  ductile  tungsten 
filament  is  now  being  used  in  the  osram  lamp.) — From  a 
bulletin  of  Deutsche  Gasgliihlicht  A.  G.  (German  Welsbach 
Company),  Berlin. 

Portable  Photometer. — An  illustrated  description  of  a 
simple  portable  photometer  made  by  a  British  company 
under  the  name  "lu.xometer."  The  principle  is  similar  to 
that  of  the  .Trotter  photometer,  but  the  parts  are  differ- 
ently arranged.  A  screen  illuminated  by  a  standard  lamp 
within  the  instrument  is  viewed  at  an  angle  which  can  be 
varied  till  the  efifect  balances  that  of  a  fixed  external  screen 
illuminated  by  the  source  to  be  photometered,  and  the  re- 
sult is  read  off  directly  from  the  pointer  attached  to  the 
head  by  which  the  internal  screen  is  rotated.  The  com- 
pactness of  the  apparatus  is  illustrated  in  Fig.  3,  which 
shows  the  complete  outfit,  including  the  lu.xometer  C  itself, 
the  battery  5"  supplying  energy  to  the  standard  lamp  and 
the  daylight  attachment  B,  the  use  of  which  is  mentioned 
below.  The  weight  is  only  1.75  lb.  When  in  use  the  in- 
strument is  held  in  the  hand,  no  stand  or  other  support 
being  required.  Candle-power  as  well  as  illumination 
measurements  can  readily  be  made  and  the  surface  bright- 
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ness  or  intrinsic  brilliancy  of  any  surface  can  be  instantly 
measured  by  viewing  it  through  the  instrument  instead  of 
the  fixed  screen  A.  For  this  purpose  a  simple  attachment 
can  be  provided,  whereby  what  is  spoken  of  as  the  "win- 


Fig.   3 — Luxometer  Outfit  Complete. 

dow  efficiency"  of  a  room  can  be  determined.  Merely  to 
state  that  the  illumination  observed  in  a  certain  room  lit 
by  daylight  is  so  many  ft.-candles  is  meaningless,  depend- 
ing, as  it  does,  entirely  upon  the  state  of  the  sky.  By 
means  of  this  attachment,  on  the  other  hand,  a  definite 
figure  can  be  obtained  for  the  ratio  of  the  actual  illumina- 
tion at  any  particular  point  in  the  room  to  the  daylight 
illumination  outside.  The  value  of  the  daylight  outside  is 
for  this  purpose  measured  by  attaching  the  daylight  tube, 
which  is  so  proportioned  that  the  illumination  from  one- 
thousandth  part  of  the  hemisphere  of  the  sky  reaches  the 
instrument,  the  instrument  being  pointed  at  the  clear  sky. 
In  order  to  simplify  the  adjustment  a  yellow-tinted  ex- 
ternal screen  is  provided  and  should  be  used  in  place  of 
the  white  screen  when  daylight  observations  are  being 
made.  By  thfs  means  the  color  of  the  daylight  illumina- 
tion is  reduced  to  something  near  that  of  the  standard  lamp 
inside  the  instrument,  so  that  an  accurate  balance  is  easily 
obtained. — Lond.  Elec.  Eng'ing,  Sept.  21. 

White  Light  from  Mercury  Arc. — E.  Darmo;s  and  M. 
LeBlaxc.  Jr. — A  critical  discussion  of  the  different 
methods  for  improving  the  spectrum  of  the  mercury  arc  so^ 
as  to  superpose  red  rays  on  it.  If  this  is  done  by  means  of 
an  incandescent  lamp  the  efficiency  is  decreased.  The  use 
of  amalgam  tubes  has  not  passed  the  laboratory  stage.  On 
the  other  hand,  the  use  of  fluorescent  screens  seems  a  satis- 
factory solution  of  tlie  problem.  A  fluorescent  screen  may 
be  considered  as  a  light  transformer;  excited  by  certain 
radiations  it  emits  rays  which  are  transformed  toward  the 
red  part  of  the  spectrum.  The  problem  involved  was  to 
get  a  suitable  fluorescent  substance,  and  this  has  been 
solved  by  Dr.  Peter  Cooper  Hewitt. — La  Lumicre  Elec, 
Sept.  23. 

Ulira-Violet  Rays  from  Mercury-Arc  Lamps. — V.  Henri. 
— The  author  has  studied  the  variation  of  the  ultra-violet 
radiation  from  a  mercury-vapor  lamp  with  the  conditions  of 
cooling  of  the  tube.  He  finds  that  the  ultra-violet  radiation 
is  the  more  intense  the  higher  the  temperature  of  the 
luminous  tube.  In  principle  if  the  tube  is  cooled  with  water 
ultra-violet  radiation  is  only  one-fourteenth  as  strong  as 
in  the  case  of  the  lamp  being  lighted  in  free  air,  while 
consuming  the  same  number  of  watts.  The  ultra-violet 
light  efficiency  of  a  lamp  seems  to  depend  not  on  the  num- 
ber of  watts  consumed,  but  on  the  potential  drop  in  the 
luminous  tube.  As  to  the  constancy  of  the  ultra-violet 
light  radiation  during  life,  it  seems  that  for  the  purposes 
of  photographic  and  other  applications  of  ultra-violet  rays 
the  mercury-vapor  quartz  lamp  is  a  rather  constant  source 
of  rays,  and  the  radiation  depends  on  the  voltage,  the  am- 
peres and  the  length  of  the  tube.— Comptes  Retidus,  Aug. 
14;  La  Lumiere  Elec,  .Sept.  23. 

Hygienic  Effects  of  Gas  and  Electric  Light.— K.  Schles- 
iNGER.— The  first  part  of  an  article  in  which  the  author 
first  refutes  the   arguments  of  gas  engineers  concerning 


the  superior  hygienic  properties  of  gas  over  electric  lightf 
The  criterion  must  be  the  effect  of  gas  and  electric  light 
on  the  condition  of  the  air  in  the  room,  and  in  this  respect 
the  carbon-dioxide  content  in  the  air  is  really  of  smaller 
importance  than  the  temperature  and  humidity  in  the  air. 
While  the  temperature  increases  much  more  rapidly  with 
gas  than  with  electric  light,  gas  light  increases  humidity 
and  electric  light  decreases  humidity.  The  decrease  oi 
humidity  due  to  electric  light  may  be  considered  as  com- 
pensation for  the  small  increase  of  temperature  due  to  it 
while  gas  light  has  two  serious  disadvantages  together,  s 
high  increase  of  temperature  and  also  an  increase  01 
humidity.  The  paper  is  to  be  concluded. — Elck.  Zeit. 
Sept.  21. 

Metallic-Filament  Lamp. — A  note  on  a  recent  Britisl 
patent  (24,637,  Sept.  14,  1911)  of  the  Westinghouse  Metall 
faden  Gliihlampenfabrik  G.  m.  b.  H.  (Austria).  After  th( 
decarbonizing  process  filaments  containing  traces  of  car 
bon  are  purified  in  hermetically  sealed  vessels,  in  which  ; 
high  degree  of  exhaustion  is  produced  by  a  vacuum  punij 
The  vessel  is  hearted  to  a  temperature  of  from  1200  deg.  L 
to  1300  deg.  C.  until  all  the  carbon  is  eliminated. — Lent 
Elec.  Eng'ing,  Sept.  21. 

Supporting  IVires  for  Metallic  Filaments. — A  note  on 
recent  British  patent  (23,404,  Sept.  14,  191 1)  of  A.  Monc 
The  supporting  wires  are  made  of  thin  nickel  or  carbo 
and  are  covered  with  a  layer  of  chromium  compound,  whic 
is  then  heated  to  incandescence  by  a  current  and  decorr 
posed  into  an  oxide  of  chromium. — Lond.  Elec.  Eng'iiij 
Sept.  21. 

Power-HoHse  Lighting. — C.  E.  Clewell. — ^An  article  0 
the  best  methods  of  power-house  lighting  so  that  all  par 
of  the  machines  may  be  readily  seen  with  as  few  shadow 
as  possible.  The  author  discusses  the  arrangement  of  tl 
lighting  system  of  a  certain  power  house,  with  sped: 
reference  to  the  use  of  2So-watt  tungsten  lamps  in  tl 
engine-room. — Elec  Journal,  September. 

Light  Production. — R.  A.  Houston. — In  a  continuatic 
of  his  long  illustrated  serial  on  the  principles  of  light  pr 
duction  the  author  discusses  flames. — Lond.  Electricia 
Sept.  22. 

Generation,   Transmission   and    Distribution. 

Homo-polar  Gyrostat. — An  illustrated  description  of  • 
exhibit  at  the  present  Olympia  Electric  Exposition  in  Lo 
don.  Electric  driving  of  gyrostats  at  high  speeds  becom 
very  simple  if  the  gyrostat  wheel  is  made  the  rotor  of 
homopolar  motor,  a  couple  of  slip-rings  being  then  t 
only  electrical  connection.  There  are  two  ways  of  doi 
this.  In  the  first  the  gyrostat  wheel  is  absolutely  simp 
without  any  insulation ;  it  is  indicated  at  A  in  Fig.  4.  1 
stationary  poles  C  are  produced  in  the  casing  by  two  ; 
nular  windings  B.  Current  is  led  in  and  out  of  the  flywh 
by  flexible  cord  brushes  E,  which  lie  in  the  grooves  D. 


Fig.   4 — Gyrostat 


pie    Flywheel. 


preferred,  one  brush  may  bear  on  the  periphery  of  the 
wheel  and  the  other  on  the  shaft  or  transmission.    In    ?• 
5    the   arrangement   is   such   that   the   flywheel  carries  •'« 
magnetizing  coil  B  and  the  current  to  this  is  supplied  1  2 
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bsh  running  in  the  groove  A  (one  end  of  the  coil  being 
eahed  to  the  wlieel)  and  a  second  brush  running  on  a  slip- 
rg  C,  to  which  the  other  end  of  the  coil  is  connected. 
Tj  coil  is  preferably  wound  as  a  volute  with  flat  copper 
sip,  the  broad  faces  of  the  strip  being  in  contact  so  that 
tl  centrifugal  force  has  no  tendency  to  cut  insulation  or 
tc;orce  any  part  of  the  coil  on  sideways.  The  flywheel  is 
slwn  as  in  one  piece,  but  it  is  preferably  built  up  of  dif- 


drums  placed  in  the  front  and  rear.  A  second  set  of  drums 
B  is  mounted  below  to  feed  out  the  strip  and  guide  it 
properly.  These  latter  drums  have  projecting  teeth  around 
the  center,  which  engage  in  holes  in  the  steel  band.  A 
chain  drive  connects  both  drums  and  the  lower  or  feeding 
rollers  are  driven  by  a  hand  crank  or  in  other  cases  by  an 
electric  motor.  .\s  the  four  steel  bands  pass  up  through 
the  guide  plate  D  tliey  become   interlocked   and   form  the 


Gyrostat  with    Flywheel    Carrying    a    Magnetizing    Coll. 


■  qualities  of  steel,  that  of  high-tensile  strength  being 

'.here  strength  is  important,  whereas  a  ring  of  high- 

pt  leabilitv  iron  is  us.'d  where  necessary  for  the  magnetic 

CKcnt.    The  outer  casing  shown  in  Fig.  5  is  fitted  to  en- 

:il    .1  vacuum  to  be  obtained ;  it  has  no  electrical  use.  so 

c  whole  motor  revolves,  excepting  only  the  brushes. 

!.  Electrician,  Sept.  22. 

.  /  of  Starting  Currents  on  Motor  Circuits. — J.  W. 

-An  article  in  which  the  author  gives  in  two  diagranis 

c.  iccbrds   of   power   consumption   of   two   cotton    mills 

dren  by  squirrel-cage  induction  motors.    They  show  that 

til  riirrent  during  the  starting  periods  does  not  materially 

1  the  current  drawn  from  the  line  for  normal  opera- 

Fhe  author  shows  why  this  must  be  so,  at  least  if  the 

nt  motors  have  a  rating  of  10  per  cent  each  of  the 

quipment  of  the  mill.     The  worst  conditions  in  start- 

c.  of  course,  with  the  last  motors.     But  even  if  the 

Ao  motors,  each  demanding  25  per  cent  to  35  per  cent 

c  normal  operating  current  for  the  mill,  were  to  be 

■it  ted  at  the  same  instant  the  total  current  required  would 

oif,-  slightly  exceed  the  total  current  demanded  to  operate 

tHmill  under  normal  conditions.     The  author's  final  con- 

cl'ion  is  that  the  prejudice  in  the  minds  of  many  electric- 

si'ily  companies  against  the  use  of  squirrel-cage  motors 

count  of  starting  difficulties  is  largely  unfounded. — 

Journal,  September. 

Installations,  Systems  and  Appliances. 

■nc   Hr,7/i»f'    luid    Cookin^i    Apparatus. — .\.    Stein- 
'. — The  conclusion  of  his  paper  illustrated  by  numer- 
agrams.     Details  are  given  of  the  construction   of 
^<'iis  electric-heating  and  cooking  apparatus.     A  distinc- 
ti«   is  made  between  designs  using  tubes   and   plates  as 
h<  ing  elements,  and  the  difference  between  direct  and  in- 
heating  is  also  emphasized. — Elek.  Zeit.,  Sept.  ji. 

Wires,  Wiring  and   Conduits. 

•  nsible  Steel  Mast. — An  illustrated  description  of  an 

Mble  steel  mast  of  novel  design,  invented  by  A.  Sie- 

.\  four-sided  hollow  mast  is  formed  of  four  flexible 

-trips  (Fig.  6).    The  edges  of  these  strips  have  teeth 

'  them  in  such  a  way  that  the  teeth  of  one  strip  inter- 

vith  the  recesses  of  the  adjoining  one,  so  as  to  join  the 

-    strips  at  their  edges.     The  teeth  project  to  some  ex- 

tc).     This  makes  up  a  hollow  column,  and  it  remains  to 

"I"  e  it.     For   this   purpose   thin    sheet-steel   brace    plates 

placed  at   frequent    intervals.     The   mechanism     for 

ig  or  expanding  a  mast  of  this  kind  is  seen  in  Fig.  7, 

rating    a    four-sided    section.      The    steel    strips    are 

■'1   upon    the    drums   AA    and    on    two    corresponding 


Fig.    6 — Toothed    Strip 

and     Brass    Plates.  Fig.   7— Gear  for   Raising   Mast. 

Steel  tube.  Upon  the  guide  plate  is  a  pile  of  section  disks  E. 
The  top  head  of  the  mast  f  carries  the  first  of  a  set  of 
links  which  go  to  join  all  the  section  plates.  When  the 
head  F  rises  in  the  first  place  it  picks  up  the  first  section 
disk  by  means  of  the  first  four  links  placed  on  the  four 
sides,  so  that  the  disk  is  automatically  fitted  around  the 
column.  As  the  mast  continues  to  rise  the  second  disk  is 
taken  along  in  the  same  way;  the  result  is  that  the  section 
disks  are  situated  all  along  the  mast,  their  spacing  depend- 
ing on  the  length  of  the  link,  which  is  determined  accord- 
ing to  circumstances. — Lond.  Electrician,  Sept.  22. 
Electrophysics  and  Magnetism. 

Homogeneous  Rbntgcn  Radiation. —  C.  A.  Sadler. — An 
account  of  an  experimental  investigation  of  the  transforma- 
tion of  the  energy  of  homogeneous  Rontgen  radiation  into 
energy  of  corpuscular  radiation.  Perhaps  the  most  inter- 
esting result  is  that  a  very  close  connection  exists  between 
the  emission  of  corpuscular  radiation  and  the  production 
of  Rontgen  radiation  of  the  homogeneous  type  in  the 
case  of  the  group  of  elements  Cr — .^g.  This  is  in  entire 
agreement  with  the  supposition  advanced  by  various  in- 
vestigators that  the  production  of  Rontgen  radiation  is 
always  accompanied  by  the  emission  of  negative  corpuscles. 
Phil.  Mag.,  September. 

Disintegration  Products  of  Uranium. — G.  N.  Antonoff. 
— An  account  of  an  experimental  investigation;  the  chief 
results  are  summed  up  as  follows:  A  product  called  UrY 
with  a  period  of  1.5  days  is  always  present  in  small  quan- 
tities in  uranium..  It  emits  soft  beta  rays  with  an  absorp- 
tion coefficient  [x  =  300  (cm)"'  and  probably  also  some 
alpha  rays.  The  experimental  results  indicate  that  UrV  is 
a  lateral  disintegration  product  of  uranium  and  is  produced 
in  small  quantity  compared  with  UrX. — Phil  Mag.,  Sep- 
tember. 

Transient  Phenomena  in  Overhead  Lines  and  Cables. — 
K.  W.  Wagner. — A  mathematical  paper  in  which  the 
author  describes  a  method  for  experimentally  investigating 
the  transient  electromagnetic  phenomena  in  overhead  lines 
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and  cables.  The  method  is  essentially  based  on  replacing 
the  circuit  under  test  by  another  circuit  in  which  the  tran- 
sient phenomena  occur  in  an  otherwise  identical  way,  but 
at  so  much  less  speed  that  they  can  be  studied  by  the 
oscillograph.  Applications  of  this  method  to  the  plotting 
of  current  and  emf  curves  show  agreement  between  theory 
and  experiment. — Elek.  Zeit.,  Sept.  7,  14,  21. 

Units,  Measurements  and  Instruments. 

Insulation-Resistance  Tests. — W.  A.  Toppin. — The  author 
thinks  that  the  present  tendency  in  the  design  of  insulation- 
resistance  testing  sets  is  to  render  them  less  efficient  than 
the  apparatus  manufactured  several  years  ago.  The  use 
of  small  batteries  to  obtain  the  required  testing  pressure 
has  become  obsolete  and  a  small  permanent-magnet,  hand- 
driven  generator  is  now  universally  used.  These  used  to 
be  powerful  little  machines  contained  in  a  separate  box 
from  the  ohmmeter,  but  in  order  to  produce  a  lighter  and 
cheaper  apparatus  the  generator  is  now  being  put  in  the 
same  case  as  the  ohmmeter.  Therefore,  the  weight  of  the 
generator  was  reduced  and  it  became  less  powerful.  The 
author  gives  comparative  curves  of  the  pressures  obtained 
with  two  similar  machines  made  by  the  same  firm,  one  ten 
vears  ago  and  the  other  recently.  There  is  a  marked  con- 
trast between  the  pressures  obtained  when  testing  low-in- 
sulation resistances,  the  pressures  with  the  recent  machine 
being  much  lower.  The  author  emphasizes  that  although 
there  is  a  greater  need  for  high  pressure  when  testing 
doubtful  wiring  or  plant  it  is  just  in  theSe  ca?es  that  the 
modern  testing  set  fails.  When  testing  lighting  installa- 
tions with  a  large  number  of  points  or  motors  with  com- 
plicated switch  gear  it  is  not  often  that  a  result  of  more 
than  300,000  ohms  is  obtained,  and  thus  the  pressure  at 
which  the  test  is  made  is  too  low  to  be  of  much  value. — 
Lond.  Elcc.  Review,  Sept.  22. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telephone  Transmitter. — W.  Dubimer.— An 
illustrated  description  of  an  improved  wireless-telephone 
transmitter  in  which  much  heavier  currents  can  be  used 
than  in  the  usual  type  of  transmitter.  It  is  a  combination 
of  a  double-diaphragm  transmitter  with  the  principle  of 
controlling  the  diaphragm  by  magnetic  means  instead  of 
by  the  voice  direct.     The  construction  is  shown  in  Fig.  8. 


WATER    INLET-: 

Fig.     8 — Section     of     Transmitter. 

The  transmitter  complete  consists  of  the  magnets  A,  A, 
wound  with  the  2-ohm  windings  B,  B  and  placed  op- 
posite to  each  other  with  the  diaphragm  and  carbon-con- 
taining cup  between.  The  diaphragms  are  approximately 
5  in.  in  diameter  and  1/28  in.  thick.  The  ebonite  disk  D 
is  used  to  mount  the  diaphragms  on  and  is  drilled  with 
large-sized  holes  so  as  to  prevent  "air  packing"  or  talking 
against  one  another.  A  cross-section  view  of  the  carbon- 
containing  cup  is  shown  in  Fig^  9.  It  resembles  three  brass 
rings  placed  within  one  another,  forming  three  independent 
containing  portions.  Water  circulates  through  the  cham- 
bers F  and  H  by  means  of  the  inlet  and  outlet  tubes  /,  and 


the  middle  chamber  G  is  used  to  retain  the  carbon  granul 
To  make  contact  with  the  granular  mass  use  is  made 
circular  rings  of  platinum,  J.J.  which  are  first  soldered 
the  diaphragms  C,  C.  The  platinum  rings  are  drills  w 
small  holes  round  the  entire  circumference,  so  as  to  alii 
a  free  circulation  of  air,  and  through  one  of  these  holes  t 
small  inlet  and  outlet  tubes  are  run.  The  contact  is  ni;i 
in  the  center  of  the  granular  mass.  A  mica  disk  is  used 
retain  the  granules  in  the  chamber.  A  local  transmitter 
connected  in  series  with  a  set  of  dry  cells  and  the  windii 


Fig.    9— Cross-Section    of    Carbon-Containing    Cup. 

B.    Leads  are  taken  from  the  diaphragms  to  the  aerial  c 
cuit.    When  the  transmitter  is  spoken  into  the  current  fl( 
ing   round   the   windings   varies   the   magnetic   pull  of 
magnets  in  the  usual  manner  and  the  diaphragms  C,  C 
set   in  vibration  to  the  same  proportion.     The  maxim 
vibration  should  be  figured  as  the  resultant  of  the  t\ 
that  is,  for  "the  sake  of  illustration,  consider  that  the  mE 
mum   vibration   of  each   diaphragm   is    1/16  in.,  the  re: 
would  be  equivalent  to  >^  in.,  for  each  diaphragm  wc 
oppositely  in  the  same  proportion.     In  actual  practice 
transmitter  (although  difficult  to  construct  or  adjust)  gi 
the  desired  results  and  comes  near  to  being  the  ideal  tr: 
mitter  for  heavy  currents.     This  transmitter  has  also  b 
used  successfullv  as  a  telephonic  relay. — Lond.  Electric 
Sept.  22. 

Miscellaneous. 

Insulating  Compound. — A  note  on  a  recent  British  pa 
(176,  Sept.  14,  191 1 )  of  the  British  Thomson-Hou: 
Company  (General  Electric  Company  of  this  country), 
drying  oil,  such  as  linseed  oil,  is  heated  with  waste  nil 
until  a  temperature  is  reached  at  which  an  exothermic 
action  takes  place,  when  a  cement  is  produced.  After  c 
ing  this  can  be  thinned  by  mixing  it  with  asbestos 
sulphur,  then  pressing  it  and  finally  vulcanizing  the  c 
pressed  mass. — Lond.  Elec.  Eng'ing,  Sept.  21. 


Book  Reviews. 


The  Propagation  of  Electric  .  Currents  in  Telepi 
AND  Telegraph  Conductors.    By  J.  A.  Fleming. 
York:      D.    Van    Nostrand   Company.     316  pages- 
illus.     Price.  $3. 
This   volume   will   be   welcomed  by   students  of  con 
porary  physics  as  well  as  by  engineers  of  telephone  ■ 
changes  and  telegraph  companies.    The  general  phenor 
due  to  the  transmission  of  electric  impulses  over  air    ■ 
and  submerged  cables  are  described  in  several  chapte: 
which   the   presentation   of   the   subject   is  clear  and     ^ 
prehensive.     Many  chapters  are  devoted  to  the  theor 
such  transmission  and  no  excuse  is  given  for  the  intrt  - 
tion   from  the  start  of  vector  analysis,  Fourier's  the  Jm 
and   differential   equations.     It   is   rightly   assumed  tl    a 
student  vf\io  has  not  at  least  the  mathematical  equip'"' 
which  these  imply  had  better  leave  the  theory  alone. 

Frequent  reference  is  made  to  the  papers  of  Dr.  '"■ 
nelly,  of  Harvard,  on  the  propagation  of  electric  cur" 
along  telephone  cables  and  considerable  space  is  giv'  ' 
the  masterly  investigation  of  Professor  Pupin,  of  Colu  )iai 
on  the  properties  of  loaded  cables.  On  page  47  a  li  ° 
works  on  modern  electric  theory  is  given  from  which  ose 
of  Sir  Oliver  Lodge  are  omitted:  possibly  because  the  are 
so  well  known  as  not  to  need  mention. 
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Iendricks"    Commercial     Register.      Twentieth    annual 

edition.     New  York:     Samuel  E.  Hendricks  Company. 

1419  pages.    Price,  $10. 

:  he   twentieth   annual   edition    of   this    invaluable    com- 

rcial  directory  is  enlarged  over  the  previous  edition  by 

ciity-seven  pages,  or,  allowing  for  matter  omitted  from 

new  edition,  contains  124  pages  of  new  matter,  including 

c  additional  classification  index  pages,  representing  over 

'  new  classifications.     The  total  number  of  classifica- 

■;  is  now  over  45.000.  corresponding  to  350.000  names 

id  addresses  in  every  branch  of  mechanical  and  electrical 

igineering   and   kin<lred   professions    and   trades. 


F.LECTRic  Traction  and  Transmission  K.ngineerim;.     By 
Samuel   Sheldon   and   Erich   Hausmann.     New   York: 
D.  Van  Nostrand  Company,  igii.     ^07  pages.  127  ilhis. 
Price,  $2.50. 
The  purport  of  this  work  is  stated  in  t\u-  preface  to  be  to 
present  a  perspective  view  of  the  design  of  a  complete  rail- 
way installation,  from  the  cars  to  the  power  station,  as  also 
to  indicate  the  nature  and  sequence  of  the  various  entailed 
problems  and  to  suggest  methods  for  their  solution.    Many 
who  will  use  this  handbook  otherwise  than  as  a  textbook 
will    probably    regret    that    answers    are    not    given    to   the 
numerical  quest imis  appoiuled  to  each  chapter. 


New  Apparatus  and  Appliances 


XHIBITS  AT  THE   ELECTRICAL  EXPOSITION  OF 
1911. 


\  news  account  is  published  elsewhere  in  this  issue  of 
features  of  the  Electrical  E.xposition  of  1911  which  is 
.■  held  in  the  new  Grand  Central  Palace,  Lexington 
:iue.  New  York  City,  Oct.  11  to  21  inclusive.  We  append 
uith  brief  notes  on  some  of  the  most  interesting  ex- 
^  at  the  show. 

KMPBELL  Electric  Company,  Lynn,  Mass.,  shows  a 
[ilete  line  of  electromedical  apparatus,  as  well  as  trans- 
fers, ozone  generators,  transformers  for  bell-ringing 
■Its  and  thermo  flashers  and  time  switches. 
ISDN  Storage  Battery  Company,  Orange,  N.  J.,  has  a 
lete  exhibit  of  its  various  sized  cells,  in  addition  to 
ill  generating  outfit  and  battery  for  resident  service. 
F.cTRic  Controller  &  Manufacturing  Company. 
••land.  Ohio,  makes  a  display  of  automatic  motor  start- 
ed controllers.  The  apparatus  is  shown  in  operation 
nnection  with  a  motor-driven  pump. 
KiTRic  Storage  Battery  Company.  Philadelphia,  Pa., 
m  interesting  exhibit  of  its  various  types  of  cells, 
company  also  is  demonstrating  apparatus  for  gas-car 
,uniination,  for  railway  lighting  and  signaling  and  for 
hides. 

Electrical  Testing  Laboratories,  New  York,  are  dem- 
ustrating  methods  used  in  analyzing  and  testing  papers.  In- 
'Jded  in  the  display  are  machines  for  bursting  strength, 
fight  per  ream,  ash-weighing  scales,  etc. 
Feder.l  Sign  System,  Electric,  Chicago,  111.,  has  a  dis- 
>t  Federal  vacuum  cleaners,  Willis  straight-line  watt- 
r  and  a  number  of  sample  signs. 
iOENERAL  Electric  Company  has  an  unusually  large  dis- 
Py  of  motors,  arc  lamps,  theatrical  lamps  and  a  varietv 
]  household  appliances. 

^en-eral  Vehicle  Company,  Long  Island  City,  is  mak- 
'-'  exhibit  of  a  2000-lb  standard  express-type  body  wagon 
^-  7co-lb.  standard  wagon,  in  addition  to  a  charging  set 
ommercial  vehicle  work. 

LD  Stor..\ge  Battery  Company,  New  York,  exhibits 
as  well  as  complete  batteries  of  a  type  used  in  the 
■-^^-town  railway  lines  in  New  York  Citv. 
'Haskins  Glass  Company,  Wheeling,  \V.  Va..  has  ar- 
inged  a  display  of  "Lucida"  reflectors.  •'Linticular"  re- 
•ctors  and  a  line  of  cut  glassware.  The  companv  also 
'•nutactures  insulators  for  high-tension  work. 
JHadirshaw  Wire  Company,  New  York,  exhibits  panels 
*ntaming  sample  rubber-covered  wire  and  heavy  conduit 
f.Dles. 

The  Holophane  Company,  Newark.  Ohio,  has  a  taste- 
fly  arra!iged  booth  in  which  it  displays  glassware  for 
f^idence.  commercial  and   industrial   lighting.     Reflectors 


of  glass  and  steel  are  shown  in  a  great  number  of  varieties. 
Hughes  Electric  Heating  Company,  Chicago,  III.,  is 
making  a  demonstration  of  its  ranges,  ovens,  warmers  and 
toasters.  The  devices  are  in  all  sizes,  from  a  single  heat- 
ing unit  to  a  range  suitable  for  hotels  and  restaurants. 

Hurley  Machine  Company,  Chicago,  has  a  working 
exhibit  of  laundry  machines  of  many  types,  all  of  which 
are  driven  by  motors. 

Jefferson  Glass  Company,  Follanbee,  W.  Va.,  dis- 
plays a  full  line  of  "Luceo"  illuminating  glassware,  in- 
cluding indirect  lighting  dishes. 

Kinetic  Engineering  Company,  Philadelphia,  Pa., 
shows  two  types  of  blowers,  one  for  pipe-organ  attach- 
ment and  the  other  for  piano  attachment. 

National  Electric  Lamp  Association,  Cleveland,  Ohio, 
features  a  3000-watt  cluster,  consisting  of  six  500-watt, 
frosted,  drawn- wire  tungsten  lamps  hung  beneath  an  8-ft. 
steel  reflector.  Samples  of  its  complete  lines  of  lamps  are 
shown  in  bases. 

The  Opalux  Company,  New  York,  manufacturer  of 
glassware  designed  to  kill  dazzling  lighting  effects,  has  a 
line  of  wide,  medium  and  narrow  reflectors  on  exhibition. 

Pyrene  Manufacturing  Company,  New  York,  demon- 
strates the  efiiciency  of  its  fire-extinguishing  compound  and 
also  its  insulating  qualities.  Small  electric  arcs  are  ex- 
tinguished and  bare-copper  conductor  feeding  lamps  are 
immersed  in  the  liquid. 

St.  Joii.v  Corporation.  New  York,  distributor  of  the 
Rollinson  electrical  specialties,  has  a  display  of  transform- 
ers for  bell-ringing  and  other  low-voltage  circuits,  in  addi- 
tion to  a  line  of  meters,  load  boxes  or  testing  sets. 

Shelton  Electric  Company,  New  York,  is  demon- 
strating its  well-known  lines  of  vibrators,  hair  dryers  and 
therapeutic  machines. 

Simplex  Electric  Heating  Company,  Cambridge. 
Mass.,  has  a  complete  line  of  its  heatings  devices,  including 
flatirons,  stoves,   toasters,   pads,   etc.,   on   exhibition. 

Watson-Stillman  Company,  New  York,  shows  a  tur- 
bine pump  for  use  in  loft  buildings  and  apartment  houses. 
Tanks  of  water  are  used  in  connection  with  the  demon- 
stration of  the  pump  and  of  the  tank  switches. 

Westinghouse  Electric  &  Manufacturing  Company. 
as  well  as  Westinghouse  Lamp  Company,  .show  a  com- 
plete line  of  their  products.  The  manufacturing  company 
features  a  line  of  improved  direct-current  motors  with 
various  forms  of  control  apparatus,  in  addition  to  a  line 
of  meters;  while  the  lamp  company  has  a  complete  display 
of  its  tungsten  lamps. 

Weston  Electrical  Instrument  Company,  Newark, 
N.  J.,  has  a  rather  complete  line  of  standard  instruments 
on  display.  These  include  instruments  of  precision  as  well 
as  those  intended  for  switchboard  and  portable  use. 
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A  TWO-VOLT  DRY  BATTERY. 


A  new  dry  cell  recently  developed  and  marketed  by  the 
Efficiency  Electric  Company,  4524  Lincoln  Avenue,  Chi- 
cago, is  declared  by  the  manufacturer  to  be  the  only  two- 
volt  dry  battery  made,  besides  embodying  unusual  features 
of  long  life  and  complete  recuperation  after  apparent  ex- 
haustion. In  energy  output  one  of  these  cells  is  claimed  to 
be  the  equal  of  eight  of  the  average  dry  batteries.  In  a 
test  reported  by  the  makers  one  of  the  Star  dry  cells  rang 
a  bell  continuously  for  eight  weeks,  being  allowed  only 
four-minute  intervals  for  recuperation  every  two  weeks. 
After  another  short  rest,  it  is  said,  the  same  battery  will 
be  capable  of  ringing  the  bell  for  another  period  of  six 
weeks  or  more.  As  a  primary  cell  for  furnishing  energy 
to  small  lamps  one  of  these  batteries  connected  to  a  2-volt, 
2-cp  tungsten  lamp  is  said  to  have  kept  the  lamp  alight  for 
an  initial  continuous  period  of  24  hours,  followed  by  two 
similar  24-hour  periods  after  the  cell  had  been  allowed  to 
rest.  The  cells  are  made  in  three  sizes — 4  in.  x  2  in.,  6  in. 
X  2.5  in.  and  8  in.  x  4  in. 


NEW  ELECTRIC  STOVE. 


The  Hughes  Electric  Heating  Company,  of  226  West 
Superior  Street,  Chicago,  is  making  a  new  electric  cook- 
stove  of  the  type  shown  in  the  illustration.  This  stove 
stands  60  in.  high  over  all  and  is  52  in.  wide  and  21  in.  deep. 
It  has  four  "griddle"  heaters  and  an  oven  18  in.  x  18  in.  x 
12  in.  Above  this  oven  is  a  warming  closet.  As  shown  in 
the  illustration,  there  is  also  a  large  lower  shelf,  which  is  a 
useful  adjunct. 

The  stove  is  substantially  built  of  blue  steel  with  nickel- 
plated  trimmings.  It  is  provided  with  three-position  snap 
switches,  so  that  the  heat  for  each  burner  mav  be  either 


By  the  use  of  two  heating  units  and  the  three-position || 
switches  nine  diiTerent  heat  combinations  can  be  effected! 
for  the  oven.     Baking  ovens  require  a  temperature  of  fromj 
250  deg.  F.  to  450  deg.  F.,  depending  upon  the  nature  of| 
the  work  to  be  done.     With  the  electric  stove  the  time  re-i 
(juired  for  baking  is  about  the  same  as  with  gas  or  coal,  butjl 
the   heat   is   utilized   more   efficiently,   and   there   is  no  ap-' 
preciable'  increase  in  the  temperature  of  the  air  in  the  room:! 
where  the  oven  is  in  operation.     Of  course,  the  electric- 
stove  is  perfectly  clean  and  odorless  and  in  the  highest  de- 
gree convenient.     The  use  of  a  stove  of  this  kind  means 
naturally  a  desirable  addition  to  the  cla\-  load  of  the  central 
station. 


UNIVERSAL 


DIRECT-CURRENT 
REGULATOR. 


SPEED 


The  illustration  shows  a  universal  speed  regulator  for 
motors  with  underload  and  overload  release,  designed  for 
direct-current  service  and  made  by  the  Independent  Electric 
iVIanufacturing  Company,  of  Milwaukee.  This  device  is 
available  for  regulating  the  speed  of  direct-current  motors 
operating  printing  presses,  ventilating  fans  and  all  kinds  0) 
machinery.  It  is  made  in  several  sizes  and  voltages  anc 
is  fireproof.  The  frame  is  constructed  of  angle  iron,  ant 
in  the  type  illustrated  the  box  is  made  of  gray-iron  casting; 
and  the  face  panel  of  marbleized  slate.  The  switch  ant 
fuses  are  mounted  on  the  panel,  the  device  being  complet< 
for  motor  installation  without  wiring. 

One  interesting  feature  of  this  speed  regulator  is  a  devici 
invented  by  Mr.  W.  H.  Gaulke,  general  manager  of  the 
company.  This  feature  consists  of  a  horizontal  ratchet  ba 
which  holds  the  contact  lever  squarely  on  each  contact 
The   ratchet  bar  is  connected  to  the  lever  bv  means  of  : 


Direct-Current    Speed    Regulator. 


high  heat,  medium  heat  or  low  heat.  The  high-heat  con- 
sumption for  each  burner  is  880  watts,  the  medium  heat  440 
watts  and  the  low  heat  220  watts.  Two  heating  units  are 
provided  for  the  oven,  one  located  at  the  top  and  the  other 
at  the  bottom,  each  consuming  the  same  amount  of  elec- 
tricity and  controlled  in  the  same  way  as  the  "griddle" 
burners.  The  oven  is  well  insulated  and  will  bake  or  keep 
food  hot  long  after  the  supply  of  energy  is  turned  off. 


link.  Notches  on  the  bar  correspond  with  the  various  po 
tions  of  the  lever,  insuring  perfect  alignment  over  ea 
contact  segment  and  preventing  halfway  positions  of  t 
lever  in  operation.  A  pawl  engages  the  notched  bar,  ho' 
ing  the  lever  firmly  in  place  at  each  position.  When  wo 
the  horizontal  ratchet  bar  may  be  replaced  quickly  a 
easily  at  nominal  cost  and  it  is  not  necessary  to  replace  t 
entire  lever. 
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Industrial  and  Commercial  News 


The  Week  ih  trade. 

HESITATION   is  again  noticcabk-  in  the  attitude  toward 
new   business  commitments,    and   buying   continues   in 
small     amounts     for     early     delivery.      Weather     con- 
itions    have    helped    some    branches,  of    trade    and    advance- 
lent    of    the    season    has    expanded    coal    and    retail    lines. 
I    large    volume    of    inquiries     for    steel    has     followed    the 
iuction  of  prices  and  orders  for  cars,  rails  and  bridge  equip- 
i    in    fair    amounts    are    expected    shortly.      Prices    in    the 
von   market   are   wavering    and    show    signs   of    becoming 
r,  and  orders  are  not  coming  in  as  rapidly  as  is  desired. 
■.i\  output  in  the  iron  and  steel  trades  is   fairly  large  as 
I'ured  with  last  year,  but  the  income  from  this  tonnage  is 
m  the  same  proportion,  on   account   of   the  low   prices  at 
h   contracts   were  placed.     The   last    fortnightly   report   on 
cars  showed  a  total  of  50,038  as  compared  with  64,283  in 
previous  statement.     Another  favorable  statement  was  the 
iTnnient  condition  report,  issued  this  week,  which  indicated 
iivement  in  many  of  the  crops.     Traffic  returns  are  irreg- 
.uui  but  few  of  the  roads  are  showing  substantial  increase 
tceipts.     The   Supreme    Court   convened    on    Monday   and 
be  in  session   until  June.     Conditions   in   the   Southwest 
reported  as  fairly  satisfactory  and  steady  progress  is  bein^, 
\  in  that  part  of  the  country.     There  are  many  encourag- 
ieatures   in   the   trade   situation,   such    as   the   large   trade 
i:ce  of   the  country,   the   prevalence   of   cheap   money   and 
I  xcellent  harvest  outlook,  but,  while  these  factors  are  rec- 
ed,    immediate    growth    to     former    activity    cannot    be 
oted.   Improvement  in  sentiment,  if  not  in  actual  volume  of 
ness.   is   being   made   each   week   and   will   be   reflected   in 
rt    transactions       Business    failures    for    the    week    ended 
5    as    reported   by    Bradstreet's,    were    201,    as    compared 
!  248  in  the  previous  week,  192  in  the  corresponding  week 
•jio.  203  in   igog.  256  in  1908  and  192  in   1907. 


per  day  m  .\ugust.  The  i9,0CK),0O0-lb.  drop  in  export  de- 
liveries is  the  controlling  factor  in  the  report  and  industrial  dis- 
turbances abroad  were  the  chief  cause  of  this  decrease.  The 
week  in  the  copper  trade  has  been  dull  and  prices  have  contiiuied 
to  show  a  downward  tendency.  A  slightly  better  tone  has 
appeared  in  the  export  market,  and  exports  for  the  month, 
including  Oct.  10,  aggregate  5075  tons.  The  daily  call  on  the 
.Metal  Exchange,  Oct.  10,  quoted  copper  as  per  the  accompany- 
ing table. 


The  Copper  Market. 

3ECREASE  in  deliveries  and  production  and  increase  in 
surplus   stocks   as   compared   with   August   were   shown 
in  the  September  report  of  the  Copper  Producers'  As- 
:ilion  which   was   issued   on    Monday   of   this   week.      Cop- 
stocks     in     the     United     States     increased     7,453,355     lb. 
ng  the  month  and  production  dropped  to   115,588,950  lb.  as 
ired   with    125,493.667   lb.   in   August.     Total  consumption 
only  108,135,595  lb.,  a  falling  off  of  over  21,000,000  lb.  as 
"ared  with  deliver'es  of  129,791,034  lb.  in  the  month  pre- 

Settling 

^nd&ra  Copptr.                                                  Bid.           Asked.  Price. 

11.75  11.85  

<er    ' 11.75              11.85  11.80 

mber     11.75             11.85  11.80 

Tiber     11.75             11.85  11.80 

Jry     11.75             11.85  11.80 

e  London  market.  October  10.  «as  as  follows: 

Noon.  Closing 

£     s     d  £     s     d 

Urd  copper,  spot 54   10     0  55     6     ,1 

iard  copper,    futures 54     6     3  55     2     6 

treme  fluctuations   for  this   year. 

Highest.  Lowest. 

lard 12.35c  '     11.57^c 

Im.    spot   £57  10     0  £53     7     6 

■in,   futures 58     2     6  54     0     0 

selected 61  10     0  57     S     0 

:  ig.  Domestic  deliveries  were  57,311.584  lb.  as  compared 
59.936,364  lb.  in  August  and  export  deliveries  dropped  from 

■  =5.660  lb.  to  50.824,011  lb.,  which  is  the  smallest  total  thus 
in  the  current   year   with    the   exception   of   45,000,000   lb. 

i'ebruary.  Stocks  on  hand  Oct.  1  were  140,894,856  lb.  as 
"s*  133441.501  lb.  on  Sept.  i.  Xo  particular  significance  is 
ched  to  the  smaller  production,   since  4,000,000  lb.   of   the 

'X),ooo-lb.   decrease   is   attributed   to   one   less   working    day 

September  than  in  August,  3,000,000  lb.  to  operating  dif- 
Ities  and  the  remaining  3,000,000  lb.   to   smaller  shipments 

the  Lakes.  Domestic  deliveries,  while  showing  a  small  de- 
>e,  were  at  the  daily  rate  of  1,910,386  lb.,  which  shows  a 
mg  decline   when  compared   with   the   rate   of   1,933,398  lb. 


Industrial  and  Commercial  Notes. 

General  Electric  Orders. — .Xnioiig  orders  recently  received 
liy  the  General  Electric  Company.  Schenectady,  N.  Y.,  are  the 
following:  From  the  Metropolitan  West  Side  Electric  Rail- 
way Company,  of  Chicago.  111.,  for  two  2000-kw,  600-volt  ro- 
laries,  six  700-kw,  9000-450-volt  transformers,  two  20,000-cu.  ft. 
blower  sets  and  a  switchboard ;  from  the  Fairmont  &  Clarks- 
burg Traction  Company,  of  Fairmont,  W.  Va.,  for  three  300-kw, 
1200-600  volt  rotary  converters,  nine  iio-kva  transformers  ami 
a  switchboard  for  Clarksburg,  W.  Va. ;  from  the  City  &  Counts- 
Contract  Company,  of  New  York  City,  for  one  gasoline-electric 
equipment  for  construction  car  and  control  equipment,  for  the 
New  York,  Westchester  &  Boston  Railway  Company ;  from  the 
Des  Moines  City  Railway  Company,  of  Des  Moines,  la.,  for 
a  switchboard ;  from  the  Lewiston,  Augusta  &  Waterville 
Street  Railway  Company,  of  Lewiston,  Maine,  for  one  300-kw. 
two-unit  motor-generator  set  and  a  switchboard :  from  the  Wal- 
dameer  Construction  Company,  of  Erie,  Pa.,  for  one  GE-205, 
four-motor  car  equipment  with  controller  for  the  Erie  &  Subur- 
ban Railway  Company ;  from  the  Pacific  Electric  Railway 
Company,  of  Los  Angeles,  Cal.,  for  one  motor-generator  set, 
one  i7-kw-,  500-125-volt  exciter  and  three  core-type  transform- 
ers; and  from  the  Delaware  &:  Hudson  Company,  of  Albany, 
N.  Y.,  for  one  gas-electric  motor  car. 

New  Boston  Edison  Buildings. — The  Edison  Electric  Il- 
luminating Company  of  Boston  lias  purchased  the  athletic  field 
formerly  used  by  Boston  College,  comprising  367,134  sq.  ft.. 
fronting  on  Massachusetts  Avenue,  near  Everett  Square, 
Dorchester.  The  property  is  assessed  for  $1  it,  100.  In  addi- 
tion the  Edison  company  has  bought  88,700  sq.  ft.  of  land  ad- 
joinin,g,  making  a  total  tract  of  ten  acres,  on  which  it  is  pro- 
posed to  erect  several  buildings  to  cost  about  $500,000.  The 
growing  needs  of  the  construction  and  operating  departments 
demand  larger  facilities  and  it  is  planned  to  erect  a  complete 
service  depot,  embracing  a  stable,  garage,  machine  shop,  store- 
rooms, and  general  construction  and  operating  oflices  for  the 
departments  having  this  work  in  charge.  Part  of  the  property 
will  be  laid  out  for  tennis  courts  and  a  baseball  diamond  for 
the  use  of  employees.  The  library  now  in  the  Boylston  Street 
building  will  be  removed  to  the  new  plant.  At  the  annual  meet- 
ing of  the  company,  to  be  held  next  Tuesday,  the  stockholders 
will   vote  on  the  prf)posal  to   fund  the  new  extension. 

Garwood  Electric  Company. — The  Garwood  Electric  Com- 
pany, of  (jarwood,  N.  J.,  for  which  Charles  N.  Fowler, 
Jr..  of  Elizabeth.  N.  J.,  has  been  appointed  receiver 
in  chancery,  is  not  only  completing  its  tmfillcd  orders, 
l)ut  is  also  taking  new  business,  the  assets  of  the  com- 
pany being,  it  is  stated,  largely  in  excess  of  its  liabilities. 
.\1I  of  the  branch  offices  of  the  company  are  soliciting  busi- 
ness, as  usual,  and  reorganization  plans  are  now  being  con- 
sidered. 

Brooklyn  Edison  Contract. — The  Bush  Terminal  Company, 
which  operates  an  extensive  system  of  mode!  loft  buildings  on 
the  Brooklyn  waterfront,  has  renewed  its  contract  with  the 
Edison  Electric  Illuminating  Company  of  Brooklyn  for  a  period 
of  five  years.  Over  4000  hp  is  now^  being  supplied  from  the 
mains  of  the  central-station   company   to  this   customer. 

Holtzer-Cabot  Electric  Company. — Fire  caused  over 
$200,000  damage  t"  a  four-story  factory  building  and  contents 
belonging  to  the  1  loltzer-Cabot  Electric  Company  at  Brook- 
line,  Mass..  last  week.  Nearly  all  the  loss  was  covered  by 
insurance. 
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Allis-Chalmers  Company. — J-ollowing  new  low  prices  in 
Allis-Chalniers  preferred  stock  and  5  per  cent  bonds  in  the 
New  York  market  early  this  week.  Vice-president  Nichols 
issued  an  official  statement  on  the  company's  affairs  in  which 
he  said:  "For  some  time  past  the  volume  of  new  business 
with  our  company — the  same  as  with  other  concerns  of  whom 
we  have  any  knowledge — has  been  unsatisfactory.  Our  product 
is  not  one  of  necessity  in  the  sense  of  being  one  that  is  daily 
consumed  by  the  population.  It  consists  of  heavy  machinery, 
power  plants,  etc.,  for  which,  as  new  enterprises  are  now  being 
held  in  abeyance,  a  market  must  be  found  among  industrial  and 
other  going  concerns  who  themselves  are  now  operating  far 
below  capacity,  with  consequently  little  incentive  or  courage 
to  increase  their  capital  expenditures.  There  seems  to  be  no 
immediate  prospect  of  revival.  We  are  undertaking  to  operate 
the  manufacturing  plants  of  the  company  and  to  conduct 
its  business  affairs  to  meet  the  best  interests  of  the  security 
holders.  Our  company  has  current  assets  greatly  in  excess 
of  its  current  liabilities.  Our  semi-annual  audit  is  now  in 
progress  by  our  regular  auditors,  whose  figures  are  not  yet 
available.  It  has  been  decided  l)y  the  board  of  directors  to 
change  the  ending  of  our  fiscal  year  from  June  30  to  Dec. 
,31,  so  that  hereafter  the  closing  of  the  books  will  corre- 
spond to  the  periods  of  statements  now  required  to  be  made 
annually  to  state  and  federal  authorities."  The  annual  re- 
port of  the  company  will  be  made  public  within  a  short  time. 

United  Missouri  River  Power  Company. — On  application 
of  the  United  States  Mortgage  &  Trust  Company,  a  receiver 
has  been  appointed  for  tlie  United  Missouri  River  Power 
Company,  which  was  mentioned  in  these  colunms  Sept. 
30  in  connection  with  non-payment  of  interest  on  $1,850,000 
of  its  6  per  cent  gold  notes.  The  company  was  incorpoiated 
in  February,  1906,  in  New  Jersey,  as  a  consolidation  of  the 
Missouri  River  Power  Company  and  the  Helena  Transmis- 
sion Company ;  this  brought  under  one  control  two  large  water 
powers  on  the  Missouri  River,  aggregating  some  18,000  hp, 
and  an  au.xiliary  steam  station  of  6000  hp  in  Butte.  The 
lines  of  the  company  extend  to  Butte,  Helena  and  Anaconda. 
In  January,  191a,  the  Capital  City  Power  Company,  whi  ;h 
owned  a  third  water-power  on  the  Missouri  River  with  a 
capacity  of  25,000  hp.,  was  acquired  by  the  United  ^lissouri 
River  company.  The  authorized  capital  stock  of  the  com- 
pany is  $12,500,000,  of  which  $10,000,000  is  outstanding,  and 
$1,500,000  7  per  cent  cumulative  preferred,  of  which  $1,375,- 
000  is  outstanding.  S.  T.  Hauser  is  president  of  the  company 
and  W.  B.  Gower  is  its  secretary.  It  has  a  New  York  office 
at  20  Kxcha.ige  Place. 

Underpaid  Postage  on  Foreign  Letters. — .\  recent  issue 
of  the  Bulletin  of  the  Berlin,  Germany,  American  Association 
of  Commerce  and  Trade  prints  the  following  communication 
from  a  member  of  that  body:  .\fter  the  introduction  of  the 
2-cent  rate  of  postage  to  Germany  by  German  steamers,  all 
Americans  in  Germany  hoped  underpaid  mail  matter  would 
cease.  Unfortunately  they  did  not  reckon  with  American  mail- 
ing clerks,  or  rather  mailing  boys !  Lately  complaints  have 
been  universal  on  the  part  of  American  firms  in  Germany  of 
underpaid  letters.  Americans  are  in  most  respects  practical 
business  men ;  why  are  they  not  in  the  matter  of  prepaying 
postage?  Letters  might  just  as  well  be  sent  wholly  unpaid, 
as  nothing  is  gained  by  part  payment.  Extra  postage  is  getting 
to  be  a  regular,  although  wholly  unnecessary,  item  in  the 
expense  account  of  American  firms  in  Germany.  The  sums 
paid  out  for  extra  postage  by  any  one  firm  in  a  year  would 
feed  a  moderate-sized  family  for  that  length  of  time ! 

Sedalia  Light  &  Traction  Company. — Announcement  is 
made  that  a  decree  of  foreclosure  of  the  Sedalia  Light  & 
Traction  Company  has  been  entered  and  that  sale  under  the 
■decree  is  expected  to  take  place  in  the  near  future.  The 
property  will  probably  be  bid  in  by  the  bondholders'  com- 
mittee and  in  that  case  any  bondholders  who  do  not  deposit 
their  bonds  with  the  committee  will  receive  only  their  pro  rata 
share  of  the  amount  bid  by  the  committee,  less  expenses  and 
receivers'  obligations.  Undeposited  bonds  will  be  received  by 
the  committee  at  the  New  York  Trust  Company  until  Ort. 
16,  after  which  time  they  will  be  received  only  at  the  discretion 
of  the  committee,  on  such  terms  as  it  may  direct.  Over  $500,- 
000  par  value  out  of  the  total  issue  of  $749,000  is  now  repre- 
sented by  the  committee. 

General  Motors  Truck  Company. — The  General  Motors 
Truck   Company  has   been    formed   to   market   the  commercial 


automobiles    made    by    the    General    Motors    Company.      The 
Rapid-Reliance    Company,    of    Illinois,    with    an   office   at  2241 ,, 
South    \\  abash    Avenue,    Chicago,    is    agent    for   the    General  | 
Motors  Truck  Company,  which  has  its  headquarters  in  Detroit 
A    line    of   commercial    cars    comprehensive    enough    to   cov^ 
every    business    requirement    will    be    made    eventually.     Th 
nucleus  of  this  line  will  be  formed  by  the  "Rapid,"  which  ilj 
built  with  capacities  of  from  J/2  ton  to  3  tons  and  the  "Reli-| 
ance,"  with  capacities  of  from  2i'2  tons  to  5  tons. 

American  Electric   Fuse  Company. — On   Nov.   1   the  fac-J 
tory,  plant  and  business  of  the  .American   Electric  Fuse  Cotn-g 
pany,  of   Muskegon.   Mich.,   bankrupt,  will  be  offered   for  sa 
to    the    highest    bidder    at    the    plant    in    Muskegon    by    Pati 
S.   Moon,  trustee  in  bankruptcy.     Sealed  bids  will  be  receive 
for  the  complete   plant   or   for  one   or  more  of  the  three  dll 
visions;    that    is,    (i)    telephone    and    electrical    supplies,    (af 
wire   and   insulation   equipments,   and    (3,)    rheostats   and  curl 
rent  controllers.     The  wire  business   is   carried   on  in 
arate  building,  and  if  this  is  sold  separately  the  building  ani 
equipment   will  be  included. 

"Conta"  Flaming-Arc  Lamps. — The  Regina  Electricitat| 
Gesellschaft,  G.  M.  B.  H.,  of  Cologne,  Germany,  manufac 
turer  of  the  "Conta"  flaming-arc  lamp  and  the  "Iota"  tungi 
sten  lamp,  wishes  to  dispose  of  its  American  patent.  Its 
exhibit  at  the  Turin  Exposition,  at  which  130  "Cental 
flaming-arc  lamps  were  installed  on  a  6300-volt,  three-phasa 
circuit,  was  awarded  to  Grand  Pri.x  and  a  Diplome  d'HonJ 
neur.  A  Grand  Prix  was  also  received  at  Marseilles  in  igoj 
and  at  Brussels  in  1910.  The  General  Electric  Company 
London  bas  acquired  the  British  patents. 

Goulds  Manufacturing  Company. — Business  of  the  GouldjI 
Manufacturing    Company,    of    Seneca    Falls,    N.    Y.,    manufad 
turer  of  pumps,  is  running  at  only  a  slightly  lower  rate  tha| 
last  year's,  which  was  the  largest  in  the  history  of  the  con 
pany.     A   representative  says :    "This   year's  business  in  han| 
pumps  and  small  machinery  is  the  biggest  we  have  ever  had[ 
while  our  business  in  large  power  pumps  and  heavy  machinerj 
is  slightly  lower  than  it  was  last  year.    As  has  been  the  ca 
for  several  years  past,  our  export  business  is  good  and  is  shofl 
ing  a  steady  increase." 

Westinghouse  Foreign  Business. — It  is  stated  that  durin 
the  past  five  months  the  foreign  interests  of  the  WestingHouJ 
Electric  S:  Manufacturing  Company  have  done  a  much  bett^' 
business  than  in  any  corresponding  period  in  the  history 
the  company.  Domestic  business  is  showing  a  falling  off,  ari 
it  is  expected  that  the  annual  report  of  the  company  will  shO|| 
between  9  per  cent  and  10  per  cent  on  the  common  sto(!jj 
after  meeting  preferred  requirements.  -After  payment  of 
per  cent  preferred  dividends  last  year,  12.3  per  cent  was  show!| 
on  the  common  stock. 

Wireless  Commissions  V\^ere  Large. — In  the  answer  lili 
in  the  Supreme  Court  in  the  suit  against  George  H.  Parker, 
former  director  and  Western  agent  of  the  United  Wirelt 
Telegraph  Company,  for  selling  his  own  stock  instead  of  tree 
ury  stock,  it  was  stated  that  gross  commissions  in  two  yea 
from  the  sale  of  some  85,000  shares  amounted  to  $I,3I5i9- 
.After  payments  to  sub-agents  and  general  expenses  Parke 
share   was,   he   said,   $200,000, 

Toledo  Railways  Change  Rumored. — Advices  from  T 
ledo  contain  rumors  that  .Albion  E.  Lang,  president  of  t 
Toledo  Railways  &  Light  Company,  will  resign  prior  to  Jar 
ary  1,  1912.  It  is  stated  that  Mr.  Lang  accepted  the  post  w 
the  intention  of  serving  during  franchise  negotiations  betwf 
the  company  and  the  city  of  Toledo,  and  that  the  rumoi 
action  is  due  to  the  prolonging  of  these  matters. 

Dominion    Light,    Heat    &    Power   Company    Sold.— 1 
Canadian  Light  &  Power  Company  has  purchased  the  Domin  • 
Light,   Heat   &   Power   Company's  plant  at  Montreal  and  \' 
make   use   of   the   company's   franchise   and  power   station 
still  further  increase  its  business  in  that  city. 

Aluminum  Notes  and  Prices. — The  aluminum  market,  - 
of  Oct.   10,  is  reported  firm,  with  ingots   for  remelting  quo 
at  20@22  cents   spot  No.   i,  the  base   for  large  ingots.    R^ 
and  wire  are  held  at  21  cents  and  sheets  at  33  cents. 

Sale  of  Winnipeg  Electric  Railway  Halted.— .Advices  fr  1 
Winnipeg  state  that  the  special  committee  appointed  to  c  - 
sider  the  purchase  of  the  Winnipeg  Electric  Railway  bye 
city  has  voted  against  the  proposition. 
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The  Week  in  Wall  Street. 

R REGULARITY    has    characterized    prices    on    the    New 
'   ■rk  Hst  since  last  report,  and  in  comparison  to  the  activity 
i  the  past  few  weeks  the  market  has  been  exceedingly  quiet. 
^iKss  appeared  last  Friday  after  the   President's   remarks 
,nti-trust    laws    and    the    downward    movement    extended 
trading  on    Monday.     Pressure   on   Reading   in   the   early 
t.nsactions  brought   losses   in   this   issue,   in   marked   contrast 
•  advances  in  Louisville  &  Xashville  shares,  and  bonds  of  the 
I  iniic  Coast  Line  later  in  tlie  day.    The  Department  of  Agri- 
ire  issued  its   report  on  the  grain   crops  on   Monday,   and 
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-5  sold  for  the  week  Oct.  2  to  Oct.  7 


■•  Its  estimated  yields  are  under  records  of  former  years 
i^ave  promise  of  harvests  well  up  to  the  average.  A  large 
OfTtt  of  interest  was  shown  in  the  weekly  statement  of  the 
It>erial  Bank  of  Germany,  which  indicated  recovery  from 
t  large  demand  incurred  by  September  requirements  and 
^roach  of  normal  conditions.  Tuesdays  market  was  strik- 
ti]ly  inert,  and  the  range  of  price  changes  was  the  narrowest 
f\  a  considerable  length  of  time.  Many  of  the  usually  active 
scks  did  not  figure  in  the  trading  until  near  the  close,  and 
tal  sales  were  only  254,043  shares.  Selling  of  cotton  options 
a;iew  low  prices  and  the  statement  of  unfilled  orders  on  the 
t>ks  of  the  Steel  Corporation  were  incidents  of  the  day. 
ft  steel  report  showed  a  slight  decrease,  bookings  on  Sept. 
,>  being  3,611,000  tons  as  compared  with  the  3,696,000  tons 
(•  .August  statement,  but.  in  spite  of  this,  the  showing  was 

-  than  had  been  expected.  Excepting  for  small  advances 
IS  foreign  discount  rates  have  shown  little  change.    Loans 

'  ing  made  from  New  York  to  German  banks  in  heavier 
e  and   shipments   to   Southern   centers    for   crop    financ- 

-  becoming  more  pronounced.  The  record  of  withdrawals 
cek  has  heen  much  larger  than  usual.  Rates  in  the  money 
t   Oct.    10  were:    Call,   2%@2^i    per   cent;    ninety   days, 

'44  per  cent.  The  quotations  in  the  tables  f.re  those  at 
ose  Oct.  10. 


Financial  Notes. 

vnnual  Report  of  Boston  Edison  Company.— As  fore- 
ated  m  these  columns  Aug.  19,  the  report  of  the  Edison 
««nc  Illuminating  Company  of  Boston  for  the  year  end- 
oth     '■'°'  '^"'  ^'^°^'^  ^^""y  satisfactory  growth  in  all  branches 

the  company.  Gross  earnings,  as  previously  reported,  were 
*.!d/.9I4  and  expenses,  not  including  depreciation,  were  $2,- 
-■276.    leaving    net   earnings    of    $3,014,637,    which    compares 


with  $2,602,228  for  the  preceding  year.  Miscellaneous  income 
was  $78,271,  making  a  total  net  income  of  $3,092,909.  Taxes 
were  $608,595,  as  compared  with  $546,508  in  the  previous  year, 
and  after  deduction  of  this  item,  and  $179,316  for  interest, 
there  was  left  a  balance  of  $2,304,997  available  for  dividends, 
which  is  equivalent  to  14.73  Per  cent  on  the  $15,603,700  capital 
stock  outstanding  and  compares  with  $1,909,145  in  the  previous 
year.  Dividends  were  $1,867,035,  leaving  a  surplus  of  $437,962 
as  against  $413,548  in  the  year  ended  June  30,  1910.  The 
total  connected  load  on  June  .^o,  191 1,  in  50-watt  equivalents 
was  2,773,838.  which  compares  with  2,408,926  on  the  correspond- 
ing date  in  the  previous  year.  President  Charles  L.  Edgar, 
in  his  report  to  the  stockholders,  says  in  part :  "As  no  new 
properties  were  absorbed  during  the  past  year,  the  report  shows 
the  increase  which  your  company  obtained  through  its  regular 
growth.  This  is  by  far  the  largest  in  its  history  and,  with  the 
exception  of  last  year,  is  more  than  double  that  of  any  previ- 
ous year.  There  nave  been  very  few  changes  in  the  property 
of  your  company  during  the  year  just  ])ast.  The  growth 
of  the  business  in  the  newer  Back  Bay  district  has  necessitated 
enlarging  the  Scotia  Street  substation,  and  the  adjoining  lot 
of  land,  referred  to  in  the  report  for  1908,  has  been  used,  and 
there  has  been  erected  thereon  a  three-story  addition,  covering 
approximately  2700  sq.  ft.  of  land.  The  new  steam  turbo- 
generator referred  to  in  last  year's  report  has  been  installed 
and  is  just  about  being  put  into  operation.  It  is,  at  the  moment, 
the  largest  steam  turbine  in  the  world.  During  the  year  the 
stock  authorized  by  the  board  of  Gas  &  Electric  Light  Com- 
missioners for  the  purchase  of  the  electric  property  of  the 
Lexington  company  has  been  issued,  424  shares  having  been 
sold  at  auction  for  $119,952.  The  177  shares  left  over  from  the 
previous  issue  have  also  been  sold,  so  that  there  is  not,  at  the 
present  time,  any  stock  in  the  treasury  authorized  and  un- 
issued. Although  the  growth  of  your  company  during  the 
past  year  has  been  satisfactory,  there  does  not  seem  to  be  any 
immediate  need  for  new  capital,  and  it  is  probable  that  no  steps 
toward  an  additional  issue  of  stock  will  be  taken  for  some 
months." 

Oakland  Railways. — Banking  houses  are  oflfering  $2,500,- 
cco  collateral  trust,  6  per  cent,  four-year  gold  notes  of  the 
Oakland  Railways,  which  is  a  merger  of  the  Oakland  Traction 
Key  Route  and  other  companies  operating  230  miles  of  elec- 
tric railways  along  the  entire  cast  shore  of  San  Francisco  Bay. 
The  cities  and  towns  of  Oakland.  .Alameda,  Berkeley,  San 
Leando,  Richmond  and  others  lie  within  this  area.  The  notes 
are  dated  Sept.  i,  191 1,  and  are  due  Sept.  i,  1951.  The  col- 
lateral to  be  deposited  as  security  for  the  issue  consists  of  $3,- 
391,000  of  underlying  bonds  of  more  than  two-thirds  of  the 
capital  stock  of  all  the  underlying  companies;  of  $2,500,000 
demand  guaranty  notes  of  underlying  companies,  and  the  di- 
rect guaranty  of  these  companies  is  indorsed  on  the  notes. 
Gross  earnings  in  the  twelve  months  ended  June  30,  1911,  were 
$4,414,416,  operating  expenses,  including  taxes,  were  $3,017,662, 
leaving  net  earnings  of  $1,396,754.  Interest  on  bonds  now 
outstanding  was  $858,349,  leaving  a  surplus  applicable  to  in- 
terest on  notes  of  $538405,  or  over  three  and  one-half  the 
$150,000   required. 

S'pokane  &  Inland  Empire  Electric  Railroad  Company. — 

Total  revenues  of  the  Spokane  &  Inland  Railway  Company 
from  transportation  in  the  year  ended  June  30,  1911,  were 
$1,669,638,  which  is  a  decrease  of  $93,976  from  last  year's  re- 
turns. Operating  expenses  were  $1,194,578,  which  represents 
an  increase  of  $112,410  as  compared  with  those  in  the  previous 
year.  Net  operating  revenue  was  $745,060,  representing  a  de- 
crease of  $206,388  for  the  year.  Carl  R.  Gray,  president  of 
the  company,  says  in  the  report  that,  while  tlie  street-railway 
system  in  Spokane  shows  an  increase  over  the  returns  in 
the  previous  year,  decreases  on  the  interurban  lines  in  northern 
Idaho   and   eastern    Washington    were   shown. 

Montreal  Tramway  Bonds. — New  York  and  Chicago 
banking  interests  have  purchased  $10,000,000  first  and  refund- 
ing mortgage  5  per  cent  bonds  of  the  Montreal  Tramways 
Company.  The  proceeds  of  these  bonds  will  furnish  the 
company  with  funds  for  use  in  connection  with  the  purchase 
of  the  property  of  the  Montreal  Street  Railway  Company  and 
for  retirement  of  certain  bonds  of  this  company.  The  sale 
of  these  bonds  represents  the  largest  block  of  bonds  sold 
by  Canadian  corporations,  with  the  exception  of  Canadian 
railroads.  The  purchasers  will  offer  them  for  sale  within  a 
short  time. 
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Western  Union's  Year. — The  full  pamphlet  report  of  the 
Western  Union  Telegraph  Company  for  the  year  ended  June 
30,  1911,  shows  that  the  company  earned  5.38  per  cent  on  its 
?9{J.8l7,loo  capital  stock,  as  compared  with  5.49  per  cent  on 
the  same  amount  in  the  previous  year.  Gross  telegraph  earn- 
ings were  $34,714,810.  as  compared  with  $31,788,246.  and  mis- 
cellaneous earnings  were  $763,983.  as  against  $965,865.  Total 
earnings  were  $35,478,793,  as  compared  with  $32,754,111  in 
1910.  Expenses  and  taxes,  including  rental  of  le.Tsed  lines. 
reconstruction,  repairs,  etc.,  were  $30,053,631,  as  against  $26.- 
614,303.  Net  earnings  were  $5,425,161,  as  compared  with 
$6,139,808.  Other  income  in  1911  was  $i,68o,ig6.  and  was 
$1,135,002  in  1910,  making  total  net  incomes  of  $7,105,357  and 
$7,274,900.  respectively.  Interest  charges  were  $1,733,389.  as 
compared  with  $1,687,830,  leaving  a  surplus  of  $5,371,968 
available  for  dividends,  as  compared  with  $5,587,070  in  the 
previous  year.  Dividends  in  191 1  and  1910  were  $2,991,304 
and  $2,989,696.  respectively,  leaving  balances  after  all  deduc- 
tions of  $2,380,663  in  191 1  and  $2,597,374  in  IQIO.  In  his  report 
to  the  stockholders  President  Theodore  N.  Vail  says,  in  part : 
"The  large  increase  in  gross  is  more  than  offset  by  the  increase 
in  the  expenses  of  $3,167.853 — 13.14  per  cent — causing  a  decrease 
of  $148,880  in  tlie  net  revenue.  Of  this  increase  in  expenses 
$2,369,434  wa^  for  salaries  and  wages,  an  increase  in  this 
item  of  21.18  per  cent  over  last  year.  While  your  company 
has  had  a  great  past,  and  cannot  fail  to  have  as  great  a  future, 
present  conditions,  resulting  from  a  long  period  of  unsettled 
business  and'  labor  conditions  and  of  economies  and  retrench- 
ment, are,  from  a  conservative  standpoint,  far  from  satis- 
I'actory." 

National  Light  &  Power  Company. — The  National  Light 
&  Power  Company  has  been  incorporated  under  the  laws  of 
N"ew  Jersey  with  an  initial  capital  stock  of  $500,000,  and  with 
Judson  H.  Boughton  as  president  and  W.  C.  Morehead  as  secre- 
tary and  treasurer.  The  corporation  will  be  a  holding  and  en- 
gineering company  for  gas.  electric,  street  railway  and  hydro- 
electric properties,  with  the  home  office  in  St.  Louis  in  the  same 
quarters  as  the  National  Light  &  Improvement  Company,  which 
syndicate  is  now  in  the  process  of  dissolution.  Judson  H. 
Boughton,  president,  has  been  identified  with  the  National 
Light  &  Improvement  Company  as  secretary  and  treasurer, 
president  of  the  Waco,  Texas,  Citizens'  Railway  Company, 
vice-president  and  general  manager  of  the  gas  and  electric 
properties  at  Waco  and  Ft.  Worth,  and  also  associated  with 
the  various  other  interests  of  the  National  Light  &  Improve- 
ment Company's  properties.  W.  C.  Morehead  has  been  an 
official  in  the  subsidiary  corporations  of  the  National  Light 
&  Improvement  Company,  with  headquarters  at  Waco  and 
Ft.  Worth,  but  he  will  now  remove  to  St.  Louis  and  take  up 
the  duties  of  secretary  and  treasurer  of  the  new  parent  or- 
ganization. 

American  Telephone  &  Telegraph  Company. — The  re- 
port of  the  American  Telephone  &  Telegraph  Company  for 
the  twelve  months  ended  June  30,  191 1.  as  filed  with  the  Mass- 
achusetts Highway  Commission,  shows  gross  income  of  $17,- 
344,680  as  compared  with  $16,503,890  in  the  corresponding 
period  of  the  previous  year.  Operating  expenses  were  $8,004,- 
562,  comparing  with  $8,446,731,  and  net  income  was  $9,340,118 
as  compared  with  $8,057,159.  Other  income  was  $24,127,177, 
comparing  with  $24,017,390,  making  a  total  net  income  of 
$.33,467,2951  which  is  an  increase  over  the  $32,074,547  in  the 
preceding  period.  Charges  were  $6,386,314  and  left  a  surplus 
of  $27,080,981,  which  compares  with  $26,285,440  and  represents 
9.83  per  cent  earned  on  $275,435,325  stock  outstanding,  as  com- 
pared with  10.1  per  cent  on  $259,846,200  stock  in  the  corre- 
sponding period  last  year.  Dividend  requirements  were  $21,-, 
nM.025,  as  compared  with  $I9.747,337>  and  left  a  surplus  of 
$5,886,956,  which  compares  with  $6,528,103  last  year.  The 
report  of  the  company  for  the  third  quarter  will  appear  in 
next  week's  issue. 

Nashville  Railway  &  Light  Company. — The  report  of  the 
Nashville  Railway  &  Light  Company  for  August  shows  gross 
earnings  of  $154,254  comparing  with  $146,038  in  August,  1910. 
Expenses  and  taxes  were  $93,471  as  compared  with  $87,748, 
and  net  earnings  were  $60,783  as  compared  with  $58,290. 
Charges,  depreciation  and  preferred  dividends  were  $148,969, 
leaving  a  surplus  for  the  month  of  $11,814,  which  compares 
with  $10,115  in  August  of  the  previous  year.  In  the  eight 
months  ended  Aug.  31  gross  earnings  of  the  company  were 
$1,261,044  as  compared  with  $1,178,540  in  the  corresponding 
period  last  year.     Expenses  and  taxes  were  $751,476  as  com- 


pared with  $688,471,   leaving   net  earnings   for  the   period 
$509,567,  as  against  $490,068  in  the  eight  months  ended  Au 
31,   1910.     Charges,  depreciation  and  preferred  dividends 
$390,097.  which  left  a  surplus  for  the  eiglit  months  of  $119,! 
which   compares   favorably  with  $102,574  in   the  correspondS 
eight   months   of    1910. 

Bids  'Wanted  on  North  Carolina  Utility  Bonds. — Seal^l 
bids   W'ill   be   received   by   the   clerk   of   the   board   of  commiij 
sioners  of  the  town  of  Wilson,  N.  C,  until  Jan.   i.  1912,  Ui 
the   purchase   of   $74,000  5   per   cent   coupon   bonds,   known 
"Refunding  electric-light   and  water-works  bonds  of  the  tov 
of  Wilson."    These  bonds  will  mature  twenty  years  after  da 
of  issue  and  interest  will  be  payable  semi-annually  at  the  oil 
of  the  treasurer  of  the  town  of  Wilson  or  at  some  bank 
New   York   City   at   the   option   of   the   purchaser.     Each  pr 
posal  must  be  accompanied  by  a  certified  check  for  $1,000,  pa 
able  to  the  order  of  the  treasurer  of  the  town  of  Wilson 
guarantee  of  good   faith  and   to   be    forfeited   to  the  town 
the  event  of   failure  of  the   successful  bidder  to  comply  wi 
bid  within  ten  days   from   opening  of   same.     For   further  i 
formation  address  Theodore  A.  Hinnant,  clerk  board  of  coi 
missioners. 

September  Business  of  Western  Electric  Company.—/ 
increase  of  12  per  cent,  as  compared  with  September,  ig 
was  made  in  the  volume  of  sales  of  the  Western  Elect 
Company  last  month.  This  gain  was  particularly  notewort 
not  only  in  view  of  the  dullness  in  the  preceding  four  mont 
but  because  it  was  also  the  largest  gain  in  any  one  month  t 
year,  and  made  the  largest  September  showing  in  the  histi 
of  the  company.  In  the  eight  months  ending  Aug.  31  ' 
gross  business  of  the  Western  Electric  Company  was  abi 
4  per  cent  in  excess  of  that  in  the  corresponding  period  1 
year  and  gross  business  for  the  year,  as  previously  stated 
these  columns,  is  expected  to  reach  $66,000,000.  From  pres 
indications  the  company  expects  to  be  able  to  occupy  o 
200,000  sq.  ft.  of  new  floor  space  at  the  Hawthorne  plant 
January  i.  A  new  merchandise  building  is  included  ani' 
other  additions  at  this  plant. 


DIVIDENDS. 


Columbus    Railway    Company,   quarterly,    preferred,   V/i 
cent,  payable  Nov.   i. 

Eastern   Consolidated   Electric   Company,   semi-annual,  2 
cent,   payable   Nov.    1. 

Edison  Electric  Illuminating  Company  of   Boston,  quartc 
2  per  cent,  payable  Nov.  I. 

Milwaukee    Electric    Railway    &    Light    Company,    quarte 
preferred,  lJ-<  per  cent,  payable  Oct.  31. 

Westinghouse  Electric  &  Manufacturing  Company,  quarte 
preferred,  is^  per  cent,  payable  Oct.  16. 

West   Penn  Traction   Company,  quarterly,  preferred,  yi 
cent,  payable  Oct.  16. 
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August, 
August, 
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August, 
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.August, 


.-\ugust 
.\ugust 


August, 
August, 


August, 
August, 


August 
August, 


August 
August 


.\ugust. 
August, 


REPORTS  OF  EARNINGS. 

BLACKSTONE  VALLEY  GAS  &  ELECTRIC  COMPANY. 

Gross      Operating          Net             Fixed  N 

od.                          Earnings.  Expenses.     Earnings.     Charges.  Sur  • 

,     1911 $89,545         $42,647        $46,S98        $30,152  $1(  • 

,     1910 81,376          40.236           41,140          30,222  IC  » 

COLUMBUS  ELECTRIC  COMP.-VNY. 

1911 $39,573        $21,272         $18,301         $10,414  $.  ' 

1910 39.328  16.540  22.788  17,887 

DALLAS    ELECTRIC   CORPORATION. 

1911 $129,851         $83,884        $45,967        $25,518  $2('; 

1910 118.257          82.637           35.620          25,659  !' 

EL  PASO  ELECTRIC  COMPANY. 

1911 $50,588        $30,428        $20,160          $8,343  $1;[; 

1910 46,897          30,730           16.167            8,215  '' 

GALVESTON-HOUSTON  ELECTRIC  COMPANY. 

1911 $142,326    $76,197    $66,129    $25,200  $-ti. 

1910 124.764    65,932    58,832    25,965  -'■ 

NASHVILLE  RAILWAY  &  LIGHT  COMPANY. 

1911 $154,254        $93,471         $60,783        $48,969  H  l' 

1910 146.038          87.748           58.290          48,175  I  '  = 

NORTHERN  TEXAS  ELECTRIC  COMPANY. 

1911 $135,529        $69,585         $65,944        $26,009  H '' 

1910 119.813           63.953           55.860          20,300  3™ 

PUGET  SOUND  ELECTRIC  RAILWAY.  .  ,. 

1911 $155,665         $96,661         $59,004        $51,879  %  f. 

1910 173. 9S8         100.168           73,820          52,145  2" 

SAVANNAH   ELECTRIC  COMPANY.  ., 

1911 $58,680        $40,331         $18,349        $18,342  >[ 

1910 56.870  37.680  18,190  18,182 

SEATTLE   ELECTRIC  COMPANY.  ,^  ,„ 

1911 $448,863      $230,443      $208,420      $116,260  %i  f 

1910 479.573         258.749         220.824        110,081  K  1' 

SIERRA   PACIFIC    ELECTRIC   COMPANY.  ■„ 

1911 $51,140    $17,375    $33,765    $4,345  5'^" 

1910 45.636     14,206    31,430     6,029  2"' 
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General  News 


Construction  NeWs. 


PHOENIX.    ARIZ— Contracts    liave    betn    anardtd    by    the    Salt    River 

'alky  Water  Users'  Association   tor  the  South  Side  Consolidated  powei 

tation   as   follows;      To    Mario    Brothers,    of   Philadelphia,    Pa.,    for   two 

[rareling  cranes:  for  26  miles  of  copper  wire  and  17  miles  of  galvanized 

"rlephone    wire    to    John    Roebling's    Sons    Company,    Trenton,    N.    J.; 

<.   F.  Kierulfli  Company,   of   Los   Angeles,   Ca!.,   for    100   steel   poles   for 

?r  lines;  to  the  Wesco  Supply  Company  for  1200  ft.  galvanized  guv 

223  telephone  insulators,  25  copper  splicing  sleeves  and  30  clamps. 

the    Pierson    Roebling   Company    for   350    insulators. 

CEDARVILLE,    C.\L. — Plans    are    being    considered    by    the    Modoc 

ounly    Irrigation    Company    for    the    erection    of    a    hydroelectric    power 

)ant  near  Cowhead   Lake. 

.  FOREST,  CAL.— Plans  are  being  considered  for  utilizing  electricity 
.  operate  the  North  Fork  mine.  Surveys  are  being  made  for  trans- 
-•iion    line   and   estimates   of   cost    are   being   prepared. 

•  KEPORT,  CAL. — Surveys  have  nearly  been  completed  by  the  Clear 

Railroad  Company  for  its  proposed  electric  railway  from  Hope- 
■0  Lakeport,  a  distance  of  44  miles. 

■NG  BE.\CH,  CAL.— The  Pacific  Telephone  &  Telegraph  Company 
-ccn  granted  permission  by  the  City  Council  for  pole  line  and 
■  ground  conduit   work  in   certain   sections   of  the   city  in    which  its 

!Se  has  lapsed,  pending  the  decision  on  similar  cases  in  neighboring 

■NG  BEACH,  CAL.— The  Southern  California  Edison  Company  has 
itted  a  bid  offering  to  supply  electricity  for  the  city  pumping 
ns  at   1  cent  per  kw-hour  between  midnight  and  6  a.   m.;    IJj   cents 

•  * -hour  between  6  a.  m.  and  5  p.   m.;   2  cents  per  kw-hour  between 
■1.  and  9  a.  m.,  and  IM  cents  between  9  p.  m.  and  midnight. 
S.ANGELES     C.\L. — The   Los  Angeles   Railway   Company   contem- 

-  the  construction    of  an   electric   railway   through    Elysian   Park. 

>  .\NGELES.  CAL. — Property  owners  on  East  Third  Street,  from 
\ageles  Street  to  Santa  Fe  Avenue,  have  filed  a  petition  with  the 
'  ouncil  asking  for  the  removal  of  the  present  overhead  wires,  and 
stablishment  of  a  conduit  district.  All  power  companies  in  the 
>ill  be  affected. 

'S  ANGELES.  CAL. — The  Pacific  Electric  Railway  Company  is  re- 
1  to  be  planning  the  construction  of  a  four-track  line  between  Los 
es  and  Santa  Monica,  building  two  additional  tracks  along  its 
nt  route.  The  company  also  proposes  to  make  improvements  to 
stem  at  Monrovia. 

S  ANGELES,  CAL.— The  finance  committee  of  the  City  Council  is 
cd  to  be  considering  plans  for  the  distributing  system  for  the  proposed 
[lal  electric  power  plant  to  be  operated  in  connection  with  the  Owens 
aqueduct.  It  is  proposed  to  issue  $6,000,000  in  bonds  for  the 
:pal  electric  power  plant  to  be  operated  in  connection  with  the  Ownes 
the  Los  .Xngeles  Gas  &  Electric  Company  and  the  Southern  Cali- 
:  Edison  Company,  whose  combined  systems  are  valued  at  $8,500,000. 
•^  the  companies  refuse  to  sell  the  city  is  planning  to  lay  its  own 
IS  parallel  to  those  of  the  three  companies.  The  city  will  have  a 
'  of  150,000  hp  from  the  Owens  River  aqueduct  plants. 
'KriNEZ,  CAL. — Maps  and  permits  showing  the  route  to  be  taken 

-  the  water  front  by  the  Great  Western  Power  Company  have  been 
•vith    the    county    clerk.      Franchises    along    the    water    front    from 

-;^tt   to    Martinez,    grant    the    company    rights   over   many   lines   and 

ivilege  of  establishing  a    plant   at    Martinez. 
SADENA,    CAL.— The    City    Council    has    appropriated    $1,500    for 

fchase  of  equipment  for  the  municipal  electric-light  plant.  C.  W. 
'  is  manager. 

NDSBURG.  CAL.— The  Southern  Sierra  Power  Company  has 
fnced  work  on  the  erection  of  a  transmission  line  to  the  Rands- 
niining  district. 

HMOND,  C.\L. — The  Castro  Point  &  Terminal  Railway  Company, 
■'Y  organized,  proposes  to  construct  and  operate  an  electric  rail- 
f'ora   Richmond   to  Winehaven. 

V  BERN.^RDINO,  CAL.— The  offer  of  the  Pacific  Electric  Railway 
Hay  to   build   an    electric    railway    in    the    northwest    section    of   the 
r  a  oonus  of  $18,000,   has  been   accepted   by  the  property  owners 
=  district. 

N  DIEGO,  CAL.— The  electric  division  of  the  San  Diego  Southern 

ay,  between   San  Diego  and  National  City,  will  be  rebuilt. 

N  FRANCISCO,  CAL.— The  California  Terminal  Company,  recently 
porated   at    San    Francisco,    Cal.,    proposes   to    construct   an    electric 
2y  from  San  Rafael  to  Sacramento,  a  distance  of  95  miles.     C.  W. 
;»k  IS  interested  in  the  company. 
•N  FRANCISCO,   CAL.— A  special   meeting   of   the   stockholders   of 

"ific  Gas  &  Electric  Company  has  been  called   for  Oct.  23.  to  vote 


on  the  proposition  of  creating  a  new  mortgage  under  which  the  com 
pany  can  issue  bonds  from  time  to  time  to  an  amount  not  exceeding 
$150,000,000  and  to  increase  the  common  stock  to  an  amount  to  enable  it 
to  comply  will)  the  California  statute  under  which  no  corporation  may 
have  outstanding  indebtedness  in  excess  of  its  subscribed  capital  stock. 
The  proceeds  will  be  used  for  refunding  or  retiring  existing  issues  of 
the  companies  and  its  subsidiaries,  amounting  to  about  $67,000,000.  The 
remainder  will  be  reserved  for  extensions  and  improvements,  etc. 

VALLEJO,  CAL.— The  Vallejo  Electric  Light  &  Power  Company  is 
reported  to  be  preparing  to  extend  its  transmission  lines  to  the  O'Hara 
tract  to  furnish  electricity  for  lamps  and  motors  in   that  vicinity. 

MONTROSE,  COL.— The  Federal  Light  &  Traction  Company  has 
petitioned  the  City  Council  for  a  twenty-year  extension  of  its  franchise 
to  permit  the  extension  of  its  lighting  service  to  the  towns  of  Ouray, 
Ridgeway,  Olath,  Delta,  Hotchkiss,  Paonia  and  Cedar  Edge. 

PUTN.^M,  CONN. — The  State  Legislature  has  granted  an  amendment 
to  the  charter  of  the  Putnam  Light  &  Power  Company,  giving  the  com- 
pany permission  to  furnish  electricity  in  the  town  of  Woodstock,  and 
also  allowing  it  take  over  the  rights  of  the  Pomfret  Club. 

WASHINGTON,  D.  C— Sealed  proposals  will  be  received  at  the 
Bureau  of  Supplies  and  -Accounts,  Navy  Department,  Washington,  D.  C. 
until  Oct.  17  to  furnish  at  the  navy  yard,  Brooklyn,  N.  Y.,  supplies  as 
follows:  Schedule  3943 — Electric  conduit  and  fittings.  Schedule  3944 — 
Electrical  supplies.  Schedule  3954— Hoist  controllers.  Applications  for 
proposals    should    designate    the    schedule    desired    by    number. 

WASHINGTON,  D.  C— .\n  agreement  has  been  reached  between  the 
Potomac  Electric  Power  Company  and  the  Commissioners  of  the  District 
of  Columbia,  whereby  the  District  of  Columbia  will  save  approximately 
SIO.OOO  on  its  lighting  contract.  The  company  has  been  furnishing 
700cp  lamps  in  many  cases  instead  of  lOOO-cp  lamps  as  contracted  for 
and  has  agreed  to  reduce  the  rate  from  $85  to  $80  each  per  year  from 
October.  1909,  to  March,  1911.  .Announcement  has  been  made  that  750 
new  incandescent  lamps  are  being  erected  around  the  White  House  and 
along  Massachusetts  Avenue  as  far  as  Union  Station,  It  is  also  stated 
that  orders  have  been  given  for  240  lamps  for  Potomac   Park. 

.TACKSONVILLE.  FLA.— The  Postal  Telegraph  Company,  it  is  said. 
will  comply  with  the  city  ordinance  requiring  wires  on  Bay  Street  to 
be  placed  underground,  at  once,  instead  of  waiting  the  maximum  period 
of  five  years  fixed  by  the  ordinance.  The  cost  of  the  work  is  estimated 
ar  from  $25,000  to  $30,000. 

BAXLEY,  G-A. — At  an  election  to  be  held  Oct.  19  the  proposition  to 
issue  bonds  to  erect  an  electric-light  plant  will  be  submitted  to  a  vote 
of  the  people. 

.TACKSON.  GA.— The  City  Council  has  entered  into  a  contract  with 
the  Central  Georgia  Power  Company  to  supply  the  city  of  Jackson  with 
energy  to  the  amount  of  600  hp.  A  transmission  line  will  be  erected 
from  the   power   plant   to  Jackson,    work  on   which    will   begin  at   once. 

-■\SSU.MPTION,  ILL.— It  is  reported  that  S.  A.  Shafer,  superinten- 
dent of  the  local  coal  mine,  has  been  granted  a  franchise  to  operate  an 
electric-light  system  in  Assumption.  Electricity  will  be  supplied  from  a 
generator  at  the  mine.  The  erection  of  a  distributing  system  is  all  that 
will  be  required.  The  Consolidated  Electric  &  Manufacturing  Com- 
pany   operates   an    electric    plant   in    the   city. 

BEARDSTOWN,  ILL.— The  Beardstown  Electric  Light  &  Power  Com- 
pany is  reported  to  have  rejected  the  proposition  of  the  City  Council  to 
enter  into  a  contract  for  lighting  the  streets  of  the  city  undsr  the  terms 
of  which  the  company  was  to  supply  arc  lamps  with  all-night  service  at 
$4.50  each  per  month;  $3.25  per  lamp  for  midnight  service  and  $1  each 
per  month  for  60-cp  tungsten  lamps.  The  Council  is  contemplating  the 
installation  of  a  municipal  electric  plant. 

CHICAGO,  ILL. — Scaled  proposals  will  be  received  by  the  city  of 
Chicago,  Room  406.  City  Hall,  Chicago.  111.,  until  Oct.  19,  for  fur. 
nishing  and  installing  at  the  water-works  shops,  2304  South  .Ashland 
.Avenue,  one  72-in.  vertical  motor-driven  boring  and  turning  mill,  ac- 
cording to  specifications  on  file  at  the  office  of  the  Department  of  Public 
Works,  Room  406,  City  Hall.  L.  E.  McGann  is  commissioner  of  public 
works. 

DEPUE,  ILL.— The  Spring  Valley  Lighting  Company,  of  Spring 
Valley,  111.,  is  negotiating  with  the  Village  Board  for  a  franchise  to 
supply  electricity  in  Depue  and  a  contract  for  street  lighting.  It  is 
proposed  to  erect  a  transmission  line  from  the  Spring  Valley  plant  to 
this  village.  The  company  now  supplies  electrical  service  in  Cherry, 
Dalzell  and  Marquette.  The  company  is  reported  to  be  contemplating 
extending  its  system  to  Grandville  and  Mark. 

DIXON,  ILL. — The  City  Council  has  agreed  to  pay  for  electricity  for 
ornamental  street  lamps  in  the  business  district,  provided  the  merchants 
will  pay  for  the  installation.  It  is  proposed  to  erect  forty-eight  or  more 
lamp  standards. 

DIXON.  ILL.— The  franchise  of  the  Central  Union  Telephone  Com- 
pany  has   expired    and   the   company   has   been   notified    that   it   must    re- 
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move  its  poles  and  wires  from   Uie  business  district.     It  is  expected  that 
the  wires  will  be  placed  underground. 

EL  P.\SO,  ILL.— The  City  Council  has  granted  E.  H.  Gray  a  twenty- 
year  franchise  to  operate  an  electric-light  plant  in  El  Paso.  The  fran- 
chise provides  for  a  twenty-four  service  and  all-night  street  lighting 
service  and  a  maximum  rate  of  12  cents  per  kw-hour  for  electricity 
for  lamps  with  a  discount  of  10  per  cent  for  prompt  payment.  The 
present  street  lighting  contract  of  the  EI  Paso  Light  &  Power  Com- 
pany, of  which  Mr.  Gray  is  manager,  has  been  extended  to  .Tune  1. 
1913.  The  same  number  of  lamps  will  be  used,  except  that  tungsten 
lamps  will  be  substituted  for  the  carbon  lamps  now  in  use.  Tungsten 
lamps  will  be  supplied  at  the  rate  of  $17  each  per  year  and  arc  lampa 
at  $75  each  per  annum.  The  company  will  pump  the  city  as  at  present, 
but  has  an  option  of  installing  an  electric  motor  at  its  own  expense 
and  supplying  electricity  to  operate  the  pumps  at  4  cents  per  kw-hour. 
F.-VRMINGTON,  ILL. — The  City  Council  is  contemplating  the  installa- 
tion of  an  ornamental  lighting  system  on  McKinney  Street.  It  is  pro- 
posed to  replace  the  present  arc  lamps  with  tungsten  lamps. 

LA  S.XLLE,  ILL. — Preparations  are  being  made  by  the  Chicago,  Ot- 
tawa &  Peoria  Railway  Company  to  increase  the  output  of  its  power 
plant  and  place  a  portable  substation  on  the  eastern  division. 

LOCKPORT,  ILL. — Owing  to  trouble  at  the  local  water-pumping 
station  the  City  Council  has  decided  to  engage  an  electrical  expert  to 
make  an  investigation  of  conditions  there  and  submit  a  report  of  same. 
M.^COMB,  ILL.— The  City  Council  has  granted  the  Western  Tele 
phone  Company  a  new  franchise  to  operate  in  the  city.  The  compam 
will  place  its  wires  underground  and  make  extensive  improvements  to 
its    system. 

MASCOUTAH,  ILL.— The  city  of  Mascoutah  has  purchased  the  elec 
trie  plant  of  the  Mascoutah  Lighting  Company  for  $9,000.  to  be  owned 
and  operated  by  the  municipality.  The  citizens  recently  voted  to  issue 
bonds  to  the  amount  of  $12,000  to  take  over  the  plant. 

NEWMAN.  ILL. — The  electric  plant  of  the  Newman  Electric  Light 
Company  was  destroyed  by  tire  on  Oct.  3,  causing  a  loss  of  about 
$18,000.  A  new  generator  just  received  but  not  installed  was  also 
destroyed. 

PAN.\,  ILL. — The  Commercial  Club  has  reported  to  the  Council  that 
the  merchants  have  agreed  to  install  fifty  ornamental  lamps,  the  cost 
not  to  exceed  $50  each.  An  ordinance,  will  be  asked  from  the  Council 
requiring  all  poles  and  wires  to  be  removed  from  the  business  Ftreets 
and  all  wires  placed  underground.  The  city,  it  is  understood,  will  supply 
electricity  and  maintain  the  lamps  after  they  are  erected.  Ornamental 
lamp  standards,   each   carrying  five   lamps,   will   be  installed. 

PEORIA,  ILL. — The  Peoria  Railway  Company  has  applied  to  the 
Village  Board  of  -Averyville.  a  suburb  of  the  city,  for  a  twenty-year 
franchise.  The  company  has  at  present  a  franchise,  which  has  six 
years  to  run,  but  if  granted  a  new  franchise  the  old  will  be  repealed. 
The  Peoria  Northern  Railway  Company  has  also  asked  for  a  fifty-year 
franchise  to  operate  an  interurban  road  through  the  village.  If  both 
are  granted,  the  McKinley  interests,  which  control  both  lines,  contem- 
plate extensive  improvements,  involving  an  expenditure  of  $60,000. 
The  interurban  project  is  said  to  be  the  first  step  toward  the  building 
of  an  electric  railway  between  Peoria  and  Chillicothe  and  ultimately 
to  Bureau  Junction,  connecting  with  the  Chicago,  Ottawa  &  Peoria 
Railway,  giving  the  McKinley  interests  a  through  line  from  Ottawa  to 
St.    Louis,   Mo. 

S.AYBROOK,  ILL.— The  Gibson  City  Electric  Light  &  Power  Com- 
pany,  of  Gibson  City,  111.,  is  planning  to  extend  its  transmission  line 
to  Saybrook,  where  the  company  has  secured  a  franchise.  The  company 
agrees  to  sell  electricity  for  buFiness  purposes  at  10  cents  per  kw-hour 
and  for  domestic  use  at  12  cents  per  kw-hour.  Especial  attention  will  be 
paid   to  the  development  of  the   heat,   light  and  power  business. 

EV.\NSV'ILLE,  IND. — .\rrangements  have  been  made  by  the  Evansville 
&  Chrisncy  Railway  Company  for  the  construction  of  its  proposed  rail- 
way to  connect  Lynnville  and  Chrisney  with  Evansville.  Substantial  sub- 
sidies have  been  voted  to  aid  in  construction  of  the  road.  Contracts  for 
construction  of  the  railway  will  probably  be  awarded  in  the  near  future. 
HOBART,  IND. — Preparations  are  being  made  by  the  Gary,  Hobart  & 
Eastern  Traction  Company  for  the  construction  of  its  proposed  railway 
l^etween   Gary  and  Hobart. 

INDIAN.\POLIS,  IND. — It  is  expected  that  a  contract  will  soon  be 
awarded  by  the  Indianapolis,  Chicago  &  Meridian  Railway  Company  for 
the  construction  of  its  proposed  railway  to  connect  Indianapolis,  Sheri- 
dan, Gary,  Hammond  and  Warsaw.     M,  J.  Mooreland  is  secretary. 

VINCENNES,  IXn.— The  Board  of  Trade,  it  is  reported,  is  planning 
to  form  a  company  to  build  a  street  railway  to  South  Vincennes,  a 
factory  suburb.  The  Vincennes  Traction  Company,  it  is  said,  has  re- 
fused to  extend  its  lines  to  the  addition. 

ELLIOTT,  I.\. — Funds  to  the  amount  of  $4,000  have  been  raised 
for  the  purpose  of  erecting  a  transmission  line  to  supply  electricity  in 
Elliott   and   the    farmers   between    Elliott   and    Griswold. 

FARLEY.  LA. — The  construction  of  an  electric  railway  to  connect  Far- 
ley, Carnaville  and  Luxemburg  is  under  consideration.  S.,  G.  Durant, 
of  Omaha,  Neb.,  and  associates  are  interested  in  the  project. 

MONTICELLO,  lA.— The  dam  of  the  Monticello  ■  Electric  Company 
was  carried  away  recently  by  the  flood  in  the  Maqauketa  River. 


TOl'EKA,  KAN.— The  Brown  Telephone  Company,  of  Abilene,  t 
Concordia  Telephone  Company,  of  Concordia,  the  Solomon  Valley  Tel 
phone  Company,  of  Beloit,  and  the  Smith  &  Flint  Telephone  Company,  • 
Minneapolis,  have  been  consolidated  under  the  name  of  the  United  Tel 
phone  Company.  The  new  company  is  capitalized  at  $500,000  and  w 
take  over  all  the  Bell  Telephone  Company  toll  lines  in  that  part 
Kansas. 

BOWLING  GREEN,  KY.— The  Isbell-Chapman  Electric  Company  h 
filed  amendments  to  its  charter  changing  its  name  to  the  William  1 
Isbell    Electrical    Company. 

LONDO.V.  KY. — Bids  will  be  received  at  the  office  of  the  Supervisi; 
Architect,  Washington,  D.  C,  until  Oct.  25  for  a  gas  engine,  elect' 
generator,  etc.,  for  post  office  at  London,  Ky.,  in  accordance  with  pla 
and  specifications,  copies  of  which  may  be  obtained  at  the  above  ofti- 
James   Kno.x   Taylor   is   supervising   architect. 

LOUISVILLE,  KY.— The  Kentucky  Electric  Company  has  award 
a  contract  to  the  Robins  Belt  Conveying  Company,  of  Cleveland,  Oh 
for  conveying  machinery  and  to  the  Orten-Steinbrenner  Company, 
Chicago,  111.,  for  crusher  and  crane  lor  its  coal-handlins  an.i  crushi 
plant. 

LOUISMLLE,  KY.— With  a  vie«  of  utilizing  the  water  power 
the  falls  of  the  Ohio  River  Mayor  Head  has  authorized  Assistant  C 
Engineer  Parsons  to  begin  work  of  making  a  survey  of  the  propo 
power  canal  immediately.  The  route  suggested  for  the  canal  begins  a 
point  near  the  old  waterworks  pumping  station,  extending  in  a  t 
circle  to  Beargrass  Creek,  through  the  creek  bed  to  the  south  side 
the  race  track,  thence  west  to  the  river. 

LOUISVILLE,  KY.— Mayor  W.  O.  Head  is  reported  to  be  c 
sidering  a  bond  issue  for  the  purpose  of  purchasing  the  privately  o\v 
shares  of  the  Louisville  Gas  Company,  which  controls  the  Louis\ 
Lighting  Cotnpany.  These  amount  to  26,750  shares,  the  remainder  bi 
held  by  the  city.  H.  M.  Bylleshy  &  Company,  of  Chicago,  111.,  1 
sidered  purchasing  the  controlling  interest  in  the  company,  but 
de.-d  was  blocked,  owing  to  the  refusal  of  the  city  to  sell  its  holdi 
NEWPORT,  KY. — The  City  Council  recently  entered  into  a  com 
with  the  Union  Light,  Heat  &  Power  Company  for  the  installatior 
300  additional  electric  arc  lamps  in  the  city.  At  present  there  are 
150  lamps. 

ORANGEBURG,  KY. — Plans  are  being  considered  for  the  inst 
tion  of  an  electric-light  plant  in  this  towi\,  Orangeburg  has  n( 
post  office   and  is  located   near   Maysville. 

PRESTON  BURG,    KY.- The    Prestonburg    Electric    Light   Corapan; 
is   reported,   has  increased  its  capital   stock  from   $6,000   to  $10,000. 
NEW  GRLE.ANS,   L.A.— The  New  Orleans   Railway  &  Light  Com 
has   installed   three    new   turbines,   each    rated   at    1000   kw,   at  its  ce 
station  at  Market  and  South  Peters  Streets. 

FREDERICK,  MD.— The  installation  of  an  ornamental  lighting 
icm  on  Market  Street  is  under  consideration.  The  property  owners 
pose  to   erect   and   maintain    the   system. 

HAGERSTOWX,  MD.— The  Hagerstown  &  Clearspring  Railway 
pany,  which  proposes  to  build  an  electric  railway  from  Hagere 
through  Cearfoss  and  Greencastle  to  Mercersburg,  has  awarded  coi 
for  1200  tons  of  steel  rails.  The  company  has  secured  a  right.o 
along  a  portion  of  the  Hagerstown-Cearfoos  Turnpike.  Rights-o 
between  Greencastle  and  Mercersburg  have  already  been  secured, 
announced  that  $100,000  has  been  subscribed  toward  the  constri 
of  the  road.     L.  N.  Downs  is  president  of  the  company. 

BEVERLY,  MASS.— Bids  are  being  received  by  Charles  T.  .Ma 
Boston,  Mass.,  mill  engineer  and  architect,  for  construction  of 
buildings  for  the  Beverly  Gas  &  Electric  Company,  as  follows: 
story  garage,  86  ft.  x  52  ft. :  two-story  generator  house,  60  ft. 
ft.;  two-story  purifier  house  and  one-story  meter  house.  Mill 
struction  will  be  used. 

BOSTON,     MASS.— The     Edison     Electric     Illuminating    Compai 
Boston  has  purchased  a  large  site  .on  Massachusetts  Avenue,  near  E  - 
Everett   Square,    Dorchester,   on   which   it   proposes  to  erect  several 
ings  at  a  cost  of  about  $500,000,  to  provide  for  the  growing  needs 
construction  and   operating  departments. 

COHASSET,   M.\SS.— The    Selectmen   of   Cohasset  have  engagei  ' 
fessor    CliflFord,    instructor   in    electrical    engineering   in    Harvard  C  ■"' 
to   make   investigations  and   report   on   the    electric-light   wiring  sys 
the   town.      Electrical   service   is   supplied   by  the   Electric   Light  &    » 
Company,   of   .\bington    and    Rockland,   which    purchases  energy  fr' 
Edison   Electric    Illuminating   Company,   of   Brockton,   Mass. 

DEERFIELD,  MASS-— The  Meadown  Mills  property,  located  :  Iw" 
distance  below  the  Stillwater  Bridge,  has  been  acquired  by  Alexai  r  J. 
Patterson,  of  Conway.  It  is  proposed  to  construct  a  dam  and  et  1 
hydroelectric   plant   at   this   site. 

GREENFIELD,  MASS.— It  is  announced  that  the  Greenfield  ■:  ctrn 
Light  &  Power  Company  intends  to  begin  operations  on  the  site  "k 
dam    near    Stillwater    Bridge,    on    the    Deerfield    River. 

PLAINVILLE,  MASS.— A  special  town  meeting  will  soon  be  d  " 
submit  the  proposition  to  authorize  the  Selectmen  to  enter  into  w 
tract  with  the  Foxboro  Electric  Light  Company  to  light  the  sti  s  <" 
the  town  for  a  period  of  three  years. 

SOUTH  HADLEY  FALLS,  MASS.— The  South  Hadley  '^'''.^J"^ 
trie    Light    Company    has    applied    to    the    Massachusetts   Gas  & 
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I   Commissioners   for   permission   to   extend   its   transmission    lines   to 
own  of  Granby  to  supply  electricity  for  lamps. 

iRCESTER.    MASS.— The    Worcester    Electric    Light    ComjMny    has 

need   that   it    will   erect   scvcr.il   electroliers   of   the   typr   similar   to 

vhich   the    Worcester    Merchants'    Association    has    worked    to    have 

led   for   lighting   the   princi|).ii   streets   of   the   city.      The   company   is 

■ifig  the  lamps  as  an  experiment. 

;  \XD  R.XPIDS.   MICH.— The  Grand  Rapids  Company  will  soon  ob- 

electricity    for    operating    its    system    from    the    Grand    RapidsMus- 

Power  Company.     The  present  equipment   in   the   power   house  at 

1  Street  and  Ellsworth  Avenue  will  be  discarded  and  a  rotary  con- 

in^allcd. 

\KQUtTTE.  MICH.— The  Gogebic  &  Iron  County   Railway  &  Light 
■my    i^    planning    to    erect    a    hydroelectric    plant    on    the    Montreal 
at   Sa.von.     The  proposed    plant   will   supply   electricity   to   its   prop- 
in  Marquette  and  vicinity.     The  company  will  begin  work  at  once 
i  extension  from  Bessemer  to  Marquette. 

I'LIBLIC.  MICH.— The  Cleveland  Cliffs  Iron  Company  is  building  a 
clctlric  plant  on  the  Carp  River,  near  Marquette.  The  proposed 
IV  ill  develop  about  8000  hp.  The  power  station  will  be  located  at 
ot  of  the  hill  known  as  Mount  Mesnard.  The  water  will  be  con- 
10  the  iwwer  house  through  a  pipe  line  22,000  ft.  long  and  26  in. 
tieter.  The  power  station  will  be  88  ft.  x  48  ft.,  and  will  be 
cd  with  two  generating  units  of  4000  hp  each.  The  transmission 
'II  be  10  miles  in  length  and  will  be  connected  with  an  auxiliary 
station  and  distributing  plant  already  in  service  at  the  Maas  Mine, 
^aunee.  The  latter  plant  is  also  connected  with  a  power  plant  at 
nceton  mine  in  Ihi-  Swanzy  district  and  with  thi  Cleveland  Cliff 
opertics  in  the  Ishpeming  and  North  Lake  fields.  The  transmis 
stem  will  cover  a  territory  of  about  40  miles.  There  will  be  a 
circuit   over  the   entire   line.      The  wires  will  be  carried   on   steel 

The  plant  will  involve  an  expenditure  of  more  than  $1,000,000. 
ilUS  FALLS,  MINN.— It  is  reported  that  S.  O.  Bridson,  of 
I  County.  .\.  D.,  is  negotiating  with  the  Otter  Tail  Power 
ly.  of  Fergus  Falls,  for  energy  to  operate  a  street  railway  which 
Hises  to  build  from  the  insane  hospital  to  this  city,  through  the 
■-  district  to  the  Northern  Pacific  Railroad  station.  If  a  fran 
:>  granted,  it  is  said,  work  will  begin  on  construeton  of  tht- 
■  !>ly  in  the  spring. 

N'EAPOLIS,   MINN.— The   Council  committee   recommends  an   ap- 
:'on    by    the    board    of    tax    levy    for    100   ornamental    lamps   to   be 
on    Washington,    Nicollett    and    Hennepin    .Avenues.       The    cost 
imps  is  estimated  at  about  $10,000. 

I'AUL,  MINN.— The  St.  Paul  Promotion  Company,  which  has 
ganizing  the  Southern  Electric  Railway,  or  Lake  Pepin  Line,  has 
atcd  with  the  Inlerurban  Construction  Company  of  Hastings, 
ulhern  Electric  Railway  was  to  have  extended  from  St.  Paul 
Hastings  and  Red  Wing  to  Lake  City.  The  Interurban  Con- 
1  Company,  of  Hastings,  meanwhile  has  commenced  work  on  a 
from  St.  Paul  through  Hastings  to  Rochester,  Minn.  Both 
*ill  be  used  by  the  new  company,  which  is  to  be  known  as  the 
an   Construction    Company. 

■ERICKTOWN,   MO.— C.   L.   Gates,  of  Waverly,   111.,  is   reported 
purchased  the  controlling  interest  in   the   Fredcricklown   Electric 
■   Manufacturing  Company.     Earl  Gates,  formerly  manager  of  the 
riant   nt  Palmyra.   III.,   will  have  charge  of  the  local   plant. 
CO.  MO.— The  North  Missouri   Central    Railway   Company,  it   is 
has  been  reorganized  and  arrangements  madi-  whereby  the  road 
Jefferson  City  and  Columbia  will   he  built  by  P.   M.  Johnson,  of 
'      This  is  part  of  the  project  to  build  an  electric  railway   from 
n  City  to  Mexico,  via  Columbia,  63  miles  in  length,  and  a  branch 
1  Columbia  to  Moberly,  a  distance  of  39  miles. 
■>SEPH,   MO.— The  promoters  of  the   Kansas  City.   Clay  County 
■seph    Railway    Company   have    been    granted    a    franchise    by    the 
•"    County   court   to   build    and    operate   an    electric    railway    over 
'".     inty  roads. 

f«  h  ^^i'^'  *'*-'-'^'^~I'  'S  reported  that  a  receiver  has  been  appointed 

«,Uie  United  Missouri  River  Power  Company  at  the  request  of  the 
h      k.       "  *'''"8'««  *  Trust   Company,   of  New   York,    N.    Y.,   which 

y  bonds  to  the  amount  of  $12,000,000  of  the  companv.  The  power 
««ny  owns  power  plants  at  Canyon  Ferry,  Hauser  Lake  and  uncnm 
f>»fi  hydroelectric  plants  on  the  Missouri  River. 

JSSrn.TLA.  MONT— The  Flathead  Telephone  Company,  recently 
eU'?"l"h  ^'"^""^  '"  construct  and  operate  telephone,  telegraph. 
J^ic-light  and  railway  systems  and  also  water-power  plants  in  Mis- 
Z  /'"••■"d    Counties.      A.    H.    Stevens,    of    Hamilton;    V.    H. 

^.un  and  F.  C.  Wilhelm.  of  Missoula,  are  interested  in  the  company. 

biT^'  JH?^^  '~'^^''^'''"'°''  '■^^  '''<^"  '"»<•=  '"  «>"  Town  Council 
Te       A  •"   ''"■  *   franchise   to   install   an    electric-light   system   in 

vd»!         ''*'"'  '''"'""   *'"  •>«  ''«'d  «<>  submit  the  proposition  to  the 

PbI  c^'  ^'  ^-"The  Keene  Gas  &  Electric  Company  has  applied  to  the 
mi.\-  r  "'Z  Commission  for  permission  to  erect  a  high-tens=on  trans- 
iJVu'  ??  ""  ■"'''"  '"'"«  °f  ""=  Connecticut  River  Power  Com 
'■u  m  Hinsdale  to  its  power   house  in  Keene. 

iJwl^.™;  ^'•.J-.-'''^"»  have  been  completed  by  the  Broad  Street 
"wement    Assoaatjon    for    the    installation    of    new    arc    lamp,    on 
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Broad  Street.  The  plans  call  for  the  erection  of  seventy-two  lamps  a,  a 
cost  of  $80  each  per  year,  of  which  the  association  will  pay  $60  of 
the  cost,  the  remaining  $20  will  be  paid  by  the  city.  The  total  cost  of  the 
system  will  amount  to  S5.760  per  annum. 

ROSWELL,  N.  M.-The  Berrcndo  Irrigation  Company,  which  ,s  de- 
veloping a  tract  of  about  14.000  acres  near  Roswell.  has  entered  into 
a  contract  with  the  Roswell  Light  5,  Gas  Company  to  supply  electricity 
for  operating  the  iirigating  pumping  plants.  The  company  has  erected 
,L  Tin?  '""'■"■s^'O"    I'nes    through    the    property    and    will    extend 

the  lines  un  U  the  entire  tract  is  covered.  The  contract  limits  the 
charge  for  electrical  service  to  $1.2S  per  acre  ft.  and  provides  for  a 
eauction    for   the   service   in   proportion    to    the   number   ol   irrigators   on 

shallow  wells,  the  lift  being  from  five  to  thirty-five  feet.  All  of  the 
pumps  are  of  the  6.,n.  centrifugal  type,  each  operated  by  a  2S-hp  motor 
direct  connected.  The  Roswell  Light  &  Gas  Company  is  planni  g  , o 
increase   the   output  of  its   plant   to   1500  hp.      Two   new   750-hp   producer 

for'  the  ",  n'  •  '  l"""'^''-  """  "'"  "'='"'  ^-»  "<=  '■"i"  to  prov  de 
lor   the  installation   of  a   second   unit  as   needed.  i"o>iu<. 

AMSTERDAM,  N.   Y  — As  a  resuli  of  •.!,„,•        1.  u 
Public    Service    Commission     Second    Dis.rL     on   f,  r""""  '^  "■' 

Edison  Electrir  ri„T„  «  t>  *""'°"''  ^"'^""-  "n  the  application  of  the 
tdison  Llectric  Light  &:  Power  Company,  of  Amsterdam,  N.  Y.  for  au- 
horty  to  exercse  franchises  for  the  erection  of  transmission  lines  efc 
for  the  distribution  of  electricity  for  lamps  and  motors  in  the  v  iTage  of 
Akm  and  the  towns  of  Amsterdam,  Mohawk  and  Florida,  mJ  gomery 
tharh'  ^»"!™'^^"'°""  Sague,  who  conducted  the  hearing,  announced 
that  he  would  recommend  granting  the  petition  of  the  companv  At 
present  the  localities  which  the  company  proposes  to  enter  TrewSthou 
electrical  service.  wiiooui 

^^dr^\^l°•  ""■  ''-^"^  "'"  "=  ""'■^'>'  ""'"  O"-  2^  by  Dr. 
banv  V  V  7"";  "•"■^'"'°""  °f  education,  State  Normal  College,  AI- 
Coru'  ;  N  V  P  17'":^  '"'*  '^'""^"  ^'  ">=  State  Normal  School, 
chit«t  Franklin    B.    Ware,    of   Albany.    N.    Y..    is    State    Ar^ 

ola^r?^^'  f-.'^-T^''""''  L-  E^-'^y.  "*""  of  the  local  electrie-Iight 
Plant,  has  submitted  a  proposition  to  the  Board  of  Village  Trustees 
offering  ,0  sell  the  property  to  the  village.  The  proposition  submitted 
o  ,h  >.  r'"""I  ^^  ""  •""■"  "^  ^''°  ^"  "'°""'  •»  Evelyn  H.  Bailey 
trom  the  time  the  agreement  is  made,  the  village  is  to  pay  her  heirs 
or  executors  the  above-stated  sum  until  the  twenty  years  have  passed 
According  to  the  offer  made  the  village  would  be  required  .0  nay  a 
east  $36,000  for  the  plant.  It  is  stated  that  the  trustee's  do  not  approv 
of  the  pui chase  of  the  plant. 

lattflf^"'"'''^'  "'■iT-T'''^"^  ""  '""'  ''"''''"^'  '°'  '"^  "-^'■ 
lation   of  an   ornamental   lighting   system    on    Main    Street.'    Estimates  fo, 

cost  of  same  have  oeen  submitted  by  the  Binghamton  Light,  Heat  &  Power 
Company,  which  furnishes  the  street-lighting  service  in  Lester.hire  It  is 
proposed   to  use  cluster  lamps  erected  on   ornamental   standards 

LONG  ISLAND  CITY,  N.  Y.-The  New  York  &  North  Shore  Kail- 
road  Company  has  applied  to  the  Public  Service  Commission  for  per- 
mission to  issue  bonds  to  the  amount  of  $1,500,000  and  capital  stock  to 
the  amount  of  $771,764,  the  proceeds  to  be  used  for  improvements  to  its 


.XELUSTON,    N.    Y.-The    I-t.    Plain    Gas    &    Electric    Light,    Heat    & 
Power   Company  has  been   granted  authority  by  the   Public   Service   Com- 

he  Mohawk  Hydroelectric  Company,  of  Ephratah.  N.  Y.,  until  May, 
Tif  J'f  he  option  of  renewal  for  a  period  of  ten  years  thereafter. 
The  Mohawk  Hydroelectric  Company  is  authorized  to  exercise  a  fran- 
chise  granted  by  the  village  of  Nelliston  on  Dec.  20,  1910,  to  supniv 
electricity  for  lamps  and  motors  in  this  village.  The  Mohawk  com'- 
pany  ,s  also  authorized  to  exercise  its  franchise  granted  by  the  Town 
Boards  of  Ephratah  and  Palatine  to  erect  transmission  lines  in  these 
towns.  The  company  has  also  been  granted  permission  to  issue  bonds  to 
the  amount  of  $56,000  to  provide  funds  for  the  erection  of  transmission 
lines  and  purchase  of  equipment  necessary  to  operate  under  the  fran- 
chises mentioned. 

NEW  YORK.  N.  Y.-Dids  will  be  received  by  George  McAneny. 
borough  president.  City  Hall.  New  York.  N.  Y..  until  Oct  23  for  fur 
nishing  and  installing  electric  lighting  and  power  fixtures  and  wiring  in 
the  city  court  building,  located  in  the  City  Hall  Park.  Blank  forms  and 
specifications  may  be  obtained  at  the  office  of  the  auditor,  office  of  the 
Commissioner   of   Public    Works.    13    Park   Row,    New    York    N     Y 

Puhlf 'rh'°v"'  •)'•  ''■T'^i''  "'"  "'  '"'"''"  ''y  ""=  Department  o, 
Public  Chanties,  foot  of  East  Twenty-sixth  Street,  borough  of  Man- 
hattan. New  York,  until  Oct.  17  for  furnishing  and  instafling  pump" 
er  ctmg  coal  railway  and  pipe-fitting  work,  etc.,  for  power  house.  Metro 
poll  an  Hospital,  Blackwells  Island,  New  York.  Blank  forms  and 
further  information  may  he  obtained  at  the  office  of  the  supervising 
engineer  of  the  department,  foot  of  East  Twenty-sixth  Street.  New  York 
where  plans  and  specifications  may  be  seen.  Michael  ].  Drummond  is 
roramissioner. 

NEW  YORK  N.  Y.-Bid,  will  be  received  by  the  State  Commission 
in  Lunacy.  53  Lancaster  Street.  Albany.  N.  Y..  until  Oct.  25  for  a  new 
generator  and  engine  a.  the  Manhattan  State  Hospital,  Ward's  Island. 
N.  Y.,  plans  and  specification  for  which  may  be  seen  and  blank  forms  of 
proposals  obtained  at  the  Manhattan  State  Hospital,  Ward's  Idand  N 
v.,  at  the  office  of  the  State  Commission   in   Lunacy,    I    Madi.son   Avenue 
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New  York.  X.  V..  and  at  the  office  of  Franklin  B.  Ware,  State  Architect, 
Albany,  N.  Y.  Copies  of  plans  and  specification  may  be  obtained  on 
application  lo  the  State  Architect.  T.  E.  McGarr  is  secretary  of  State 
Commission  in  Lunacy. 

NYACK,  N.  y.— The  Rockland  Light  &  Power  Company  has  suhmitled 
a  proposition  to  the  Board  of  Water  Commissioners  to  supply  electricity 
to  operate  the  West  Nyack  pumping  station. 

NYACK,  N.  Y. — The  contract  submitted  by  the  Rockland  Light  & 
Power  Company,  covering  the  Pearl  River  lighting  district,  for  a  periotl 
of  five  years  has  been  approved  by  the  Town   Board. 

ROCHESTER,  N.  Y.— The  Rochester  Railway  &  Light  Company  is 
planning  to  build  an  extension  of  its  transmission  lines  from  the  ter- 
minal at  Sodus  to  a  point  7  miles  east,  where  a  connection  will  be 
made    with   the    Northern    Wayne    Electric    Light    &   Power    Company. 

ROCHESTER,  N.  Y.— Sealed  proposals  will  be  received  by  the  State 
Commission  in  Lunacy,  53  Lancaster  Street.  Albany,  N.  Y.,  until  Oct.  25 
for  rewiring  old  buildings  at  the  Rochester  State  Hospital,  Rochester,  N. 
Y.  Drawings  and  specifications  may  be  seen  and  blank  forms  of  proposals 
obtained  at  the  Rochester  State  Hospital,  Rochester,  N.  Y.,  and  at  the 
office  of  the  State  Architect,  Albany,  N.  Y.  Complete  sets  of  plans  and 
specifications  may  be  obtained  at  the  office  of  Franklin  B.  Ware,  State 
Architect.  Albany,  N.  Y.  T.  E.  McGarr  is  secretary  of  State  Commis- 
sion in  Lunacy. 

WARREN,  K.  Y.— The  Warren  Light  &  Power  Company  has  filed  a 
notice  with  the  Secretary  of  State  of  an  increase  in  capital  stock 
from  $200,000  to  $500,000.  Improvements  are  being  made  to  the  local 
power  house  and  new  machinery  installed.  The  company  is  a  subsidiary 
of  the  United   Service   Company,   of   Scranton,   Pa. 

DURHAM,  N.  C— The  Southern  Power  Company  has  completed  its 
transmission  line  from  Rocky  Creek  to  Durham  and  will  be  ready  to 
supply  electricity  here  as  soon  as  the  mills  are  ready  for  the  service. 
The  line  is  about  175  miles  long. 

DEVILS  LAKE,  N.  D.— The  Northern  Telephone  Company  is  re- 
ported to  have  secured  an  option  on  the  property  of  the  Devils  Lake 
Improvement  Company,  including  the  local  telephone,  light  and  water 
systems. 

DEVILS  LAKE,  N.  D.— At  an  election  to  be  held  Nov.  6  the  proposi- 
tion to  issue  bonds  to  the  amount  of  $33,000,  the  proceeds  to  be  used 
for  the  installation  of  a  municipal  electric-light  plant,  will  be  sub- 
mitted to  a  vote. 

FARGO,  N.  D. — It  is  reported  that  H.  M.  Byllesby  &  Company,  of 
Chicago.  111.,  are  contemplating  extending  the  Fargo  &  Moorhead  Street 
Railway   to   Dilworth. 

KENTON,  OHIO.— The  Kenton  Gas  &  Electric  Company  has  an- 
nounced that  it  will  build  a  new  plant  as  soon  as  possible.  The  City 
Council  recently  notified  the  company  that  it  must  furnish  better  service 
or   surrender    a   franchise   extension. 

LIMA,  OHIO.— It  is  reported  that  all  bids  received  on  Sept.  15  for 
water-tube  boilers  of  1600  hp  in  200-hp  units;  six  engines,  six  generators, 
ati  eleven-panel  switchboard,  pumps  and  pipe  were  rejected  by  George  E. 
Whitney,  Sec.  of  Comn.  Revised  plans  and  specifications  will  be  ready 
about  Oct.   16. 

WOOSTER,  OHIO.— Proposals  will  be  received  by  Charles  E.  Thorne. 
director  of  the  Ohio  Agriculture  Experiment  Station,  Wooster,  Ohio,  un- 
til Oct.  27  for  the  construction  of  an  addition  to  the  power  house  at  the 
Ohio  Agriculture  Experiment  Station.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  director  of  the  experiment  station. 

GROVE,  OKLA. — The  City  Council  is  reported  to  have  engaged  the 
Western  Engineering  Company,  of  Oklahoma  City,  Okla.,  to  prepare 
plans  for  an  electric-light  plant  and  water-works  system,  to  cost  approxi- 
mately $35,000. 

OCHELAT-\,  OKLA.— Plans  are  being  prepared  by  the  Western  Engi- 
neering Company,  of  Oklahoma  City,  Okla.,  for  the  installation  of  an 
electric-light  plant  and  water-works  system  in  Ochelata,  to  cost  ap- 
proximately  $15,000. 

PONCA  CITY.  OKLA.— At  an  election  to  be  held  Oct.  31  a  propo- 
sition to  issue  $30,000  in  bonds,  the  proceeds  to  be  used  for  the  con- 
struction of  a  municipal  electric-light  plant,  will  be  submitted  to  a 
vote  of  the  people. 

DUFUR,  ORE. — The  installation  of  a  municipal  electric-light  plant 
in  Dufur  is  reported  to  be  under  consideration. 

ELGIN,  ORE. — The  Eastern  Oregon  Co-operative  Telephone  Asso- 
ciation, recently  organized,  and  which  is  to  be  owned  and  operated  by 
the  business  men  and  farmers  of  Union  County,  is  planning  to  install 
a  telephone  system  in  this  district  immediately.  William  Parks  is 
president  and  J.   A.   Masterson,   treasurer. 

MEDFORD,  ORE.— The  contract  for  installing  a  cluster-lamp  system 
on  Main  Stret  has  been  awarded  to  the  Southern  Oregon  Electric  Com- 
pany, at  $37  for  each  standard  and  28  cents  a  running  foot  for  wiring. 
The  standards  are  to  be  of  concrete,  each  carrying  three  lamps.  The 
system  is  to  be  installed  by  the  property  owners  and  to  be  maintained 
by  the  city. 

PORTLAND,  ORE.— Plans  are  being  considered  for  the  installation 
of  ornamental  cluster  street-lighting  system  on  Grand  Avenue  for  fifteen 
blocks. 


PORTL.XND,  ORE.— The  Deschutes  Rimr. 
organized  with  a  capital  stock  of  $1,000,000, 
ment  of  water-power  along  the  Deschutes 
poses  to  construct  its  power  plants  near  thi 
they  will   not  conflict   with  the  government's 
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River.      The    company    owns   large    tracts    of   land    east    of    the   Deschutesll 
River  and  directly  south  of  the  Columbia   River,  which  will  be  developeM 
and  platted  out  into  small  farms.     It  is  understood  that  preliminary  p[t^ 
for  construction   of  the  plants  have   been  prepared.      It    is   estimated 
75,000  hp  can  be  developed.     It  is  said  that  bonds  to  the  amount  of  1 
000,000  for  the  company  have  been  underwritten  by  a  London  syndicate 
M.   A.   Moody,  of  The  Dalles,  Ore.,  and  LeRoy  Park,  of  Portland,  On  , 
are  interested  in  the  project. 

SALEM,  ORE. — The  city  has  abandoned  its  suit  against  the  Portlan-l. 
Eugene  &  Eastern  Railway  Company  for  revocation  of  the  company'^ 
franchise  for  failure  to  carry  out  the  terms  of  the  franchise.  The 
company  agrees  to  make  the  improvements  asked  and  to  relinquish  fran 
chises  on   streets  unoccupied. 

SPRINGFIELD,  ORE.— The  Oregon  Power  Company  is  contemplating 
extensions  and  improvements  to  the  local  water-works  system,  involvinv 
an  expenditure  of  about  $15,000.  The  work  will  include  changing  tli' 
source  of  supply  and  rebuilding  pipe  line  leading  from  the  reservoir  oi 
the  butte  back  of  the  city.  The  company  is  also  contemplating  the  in 
stallation   of  complete  filtering  system. 

THE  DALLES,  ORE.— The  Skamania  Light  &  Power  Company,  o 
Stevenson,  Wash.,  has  submitted  a  proposition  to  the  City  Council  offer 
ing  to  supply  electricity  in  The  Dalles  at  a  much  less  rate  than  is  nov 
charged  by  the  Pacific  Power  &  Light  Company.  Should  the  city  ac 
cept  the  proposition,  the  city  would  build  its  own  distributing  system 
purchasing  energy  from  the  Skamania  company  to  operate  same.  Th 
Skamania  company  is  operating  a  plant  at  Stevenson,  Wash.,  and  is  no\ 
installing  a  hydroelectric  power  plant  on  Wind  River,  which 
its  output  to  5000  hp.  S.  Samson,  of  Stevenson,  Wash., 
the  company   and    F.    Vandovort,    chief   engineer. 

WOODVILLE,  ORE.— Bids  will  be  received  by  the  t 
ville.  Ore.,  until  Oct.  27  for  $10,000  electric-light  an 
bonds. 

PANAMA. — Sealed  proposals  will  be  received  at  the  office  of  tli 
General  Purchasing  Officer,  Isthmian  Canal  Commission,  Washingtoi 
D.  C,  until  Nov.  14  for  chain  fenders  for  all  locks,  including  ste 
hawse-pipe  castings,  cylinders,  sheaves,  eyebars,  structural  work,  opera 
ing  valves,  pipings  and  fittings,  mechanism  for  starting  and  stoppin 
pumps,  etc.  Blanks  and  general  information  relating  to  this  circul; 
(No.  649)  may  be  obtained  from  the  above  office  or  the  offices  of  tl 
assistant  purchasing  agents,  24  State  Street,  New  York,  N.  Y.;  6' 
Whitney-Central  Building.  New  Orleans,  La.,  and  1086  North  Poii 
Street,  San  Francisco,   Cal, 

ALLENTOWN,  PA.— The  Lehigh  Valley  Transit  Company  has  pi: 
chased  the  property  of  the  Montgomery  Traction  Company,  which  op 
rates  an  electric  railway  from  Norristown  to  Lansdale,  and  has 
miles  of  track.  The  Montgomery  company  is  capitalized  at  $250.0' 
and  has  a  bonded  indebtedness  of  same  amount.  This  purchase  giv 
the  Lehigh  Valley  Transit  Company  the  last  link  for  its  proposed  hig 
speed  line  from  Sixty-ninth  and  Market  Streets,  Philadelphia,  to  Dc 
ware  Water  Gap,  a  distance  of  about  100  miles.  The  property  will 
rebuilt  on  a  high-speed  basis  from  Norristown  to  North  Wales  or  Lai 
dale. 

EASTON,  PA. — ^Arrangements  have  been  made  by  the  Northampt 
Traction  Company  to  purchase  energy  from  the  Eastern  Pennsylvn 
Power  Company  to  operate  its  system. 

ETNA,  PA. — The  Borough  Council  has  awarded  the  contract  for  ; 
construction  of  the  power  house  to  Walker  Sr  Curley.  The  building  \' 
be   34   ft.    X  85    ft.,   and   23   ft.    high. 

HOPE,    R.    I.— The    village    of    Hope    has    awarded    a    contract   to    " 
Xarragansett    Electric    Lighting   Company,    of    Providence,    R.    I.,    for 
installation    of  a   street-lighting   system   in    Hope.      The   contract  calls 
the  erection   of  twenty-five  lamps   in  certain  sections   of  the  village. 

PROVIDENCE.  R.  I. — The  Narragansett  Electric  Lighting  Comp; 
has  announced  a  reduction  in  the  price  of  electricity  for  incandesc 
lamps  from  12  cents  to  10  cents  per  kw-hour,  to  take  effect  after  Oct. 
This  is  the  second  reduction  made  by  the  company  within  sixteen  mon. 

COLUMBIA,  S.  C— The  Columbia  Electric  Street  Railway,  Lighi 
Power  Company  has  applied  to  the  City  Council  for  a  franchise  to  cha 
and  extend  some  of  its  tracks  in  Columbia. 

GREENVILLE,    S.    C— Arrangements   are    being    made    for   the  ini 
equipment   of   machinery   to   test   the   method   to   be   used  by  the   Clay  ■ 
Linen    Mills    of    Greenville.      The    company    expects   later   to   erect  bii  ■ 
:ngs   for   a    7000-spindle   plant,   to    be   operated    by    electricity.      Raven 
McDavid  is  president. 

CHAMBERLAIN,  S.  D.— Negotiations  have  been  closed  by  Guy  ■ 
Pratt,  of  Omaha,  Neb.,  general  manager  of  the  Nebraska  Teleph  - 
Company,  for  the  purchase  of  all  telephone  lines  running  out  of  Cn  ■ 
berlain  and  including  the  local  exchange.  The  Bell  Company  has  o 
purchased  several  other  lines  west  of  the  Missouri  River,  among  I  J 
being  the  Western  Telephone  Company,  Dallas;  the  Trotter  line,  w  a 
extends  from  Stuart  through  Norfolk  to  Gregory,  and  the  Ch  v 
line  in  northern  Nebraska,  which  gives  the  company  almost  comi.  c 
control  of  the  telephone  business  west  of  the  Missouri  River  in  S'  ' 
Dakota   as   well   as   northwestern    Nebraska. 
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RAPID  CITY,  S.  D. — Plans  are  being  considered  by  local  business 
nen  for  the  construction  of  an  eleclric  railway  from  Rapid  City  to 
Butte,  Newell  County,  a  distance  of  47  milc5.  The  proposed  railway 
.vould  cost  approximately  $500,000. 

TABOR.  S.  D.— An  electric-light  plant  has  been  installed  by  a  local 
irm  of  sufficient  output  to  supply  electricity  for  lighting  its  own  place  of 
.usincss  and  several  other  business  houses  in  Tabor.  U  is  expected  that 
he  system  will  be  extended  to  provide  the  entire  town  with  electricity  for 
amps. 

ALAMO,  TENN. — B.  W.  Chapman,  it  is  reported,  is  interested  in  n 
>roject  to  install  an  electric  plant  in  Alamo. 

CHATT.\NOOG.\,  TENN. — The  Tennessee  River  Power  Company, 
vhich  is  constructing  a  hydroelectric  powrer  plant  at  Hales  Bar,  15 
niles  from  Chattanooga,  expects  to  have  it  completed  early  in  the 
summer  of  1912.  The  power  house  is  354  ft.  Inng  and  65  ft.  wide,  of 
•fcl  and  concrete  construction. 

'"INSDALE,  TF.XN.— The  City  Council  has  decided  to  increase  the 
■'cr  of  electric  lain^is  in  the  southern  part  of  the  city.  The  Knox- 
Railway  &  Light  Company  furnishes  electrical  service  in  this  city. 
\STROP,  TEX. — The  City  Council  is  reported  to  have  entered  into 
nlract  with  the  -Bastrop  Water  &  Light  Company  whereby  im- 
^rnents  will  be  made  to  the  street-lighting  system.  It  is  proposed 
-ice  500.CP  lamps  in  part  of  the  business  district  of  the  city  and 
f  lamps  in  the  residence  section. 

\RRIZO    SPRINGS,    TEX.— It    is    reported    that    the    new    electric 
;n  Carrizo  Springs  has  been  completed.     It  is  proposed  to  light  the 
:<  by   electricity,      .\rrangements  are   now   being  made   to   install    the 
■  lighting  system. 

ERO.  TEX. — The  Cuero  Electric  Light  Company  is  installing  addi- 
:  machinery  in  its  power  house  at  the  dam  on  the  Guadalupe  River 
nidc  for  the  increasing  demands  for  electrical  service. 

PASO,    TEX.— The    El    Paso    Gas    &    Eleclric    Company    has    filed 
iment    to   its    charier    increasing    its   capital    stock    from    $545,000    to 


11-10. 


tr.nct  to 
nard    to 


K.N'ARU,  TEX. — The  city  is   reported  to  have  awarded  a 
ruct   an    electric-light    plant    and    water-works    system    in 

-^  &  Burge,  of  Chicago,  111. 

;  -Xl.A,    TEX. — It    is    reported    that    plans    are    being    considered    for 

t'.stallation  of  a  new  engine  and  generator  in  the  local  power  plant. 

■^SION.     TEX. — Samuel     Robertson,     acting     for     the     San     Benito 
irban    Railway    Company,    is    reported    to    have    contracted    to    build 

-terurban  railway  from  Mission  to  Monte  Cristo,  a  distance  of 
les. 

:  AXGE,  TEX. — Arrangements  are   being  made  by   the   Yellow   Pine 

■    Mill   Company   for   the   erection    of   the   new    transmission   line    be- 

thc  power  plant  and  paper  mill. 
N  AXTOXIO.  TEX.— The  San  .'\ntonio  Gas  &  Electric  Company  has 
jnced  a  reduction  in  the  price  of  electricity  for  lamps  to  take  effect 
:ce.  Under  the  new  schedule  the  rates  are  as  follows:  For  the 
^5  kw. hours  the  price  is  14  cents  per  kw-hour;  for  the  next  75 
urs  8  cents  per  kw-hour;  6  cents  for  the  next  900  kw-hours,  and  5 
lor  all  over  1000  kw-hours.  For  power  5  cents  per  kw-hour  for  the 
-00  kw-hours;  4  cents  for  the  next  500  kw-hours.  and  3  cents  for 
■  er  1000  kw-hours.  The  reduction  was  voluntary  on  part  of  the 
ny. 

VCO,  TKX. — The  City  Commissioners  have  awarded  the  Waco 
v  Electric  Company  a  contract  for  the  installation  of  100  addi- 
arc  lamps  in  the  city. 

liFOl  K,  V.^. — .Announcement  has  been  made  by  the  officials  of  the 
':a  Passenger  &  Power  Company  that  improvements  will  be  made 
local  system,  involving  an  expenditure  of  about  $1,000,000.  The 
-ed  improvements  will  include  the  erection  of  new  steel  car  barns, 
■t  $^25,000;  new  rolling  stock,  $50,000;  and  about  $200,000  for 
vements  to  tracks  and  the  erection  of  new  terminals  at  Ocean 
and  Willoughby  Bend. 

HMOND,  \"A.— The  Virginia  Railway  &  Power  Company  has 
ized  an  expenditure  of  $1,100,000  for  improvements  and  exten- 
<■■>  its  s>stem  in  Richmond,  of  which  $700,000  will  be  used  for  con- 
on  of  power  house  at  the  foot  of  Twelfth  Street  and  additional 
iission  lines.  The  building  will  be  150  ft.  by  120  ft.,  of  concrete  or 
construction.  The  equipment  will  include  eight  600-hp  boilers, 
*  turbine,  condenser,  switchboard,  transformers,  rotaries.  coal  and 
"dling  equipment  and  two  stacks  250  ft.  x  12  ft.  Provision  will 
'  le  for  trebling  the  output  of  the  plant  as  needed.  The  remaining 
00  will  be  used  for  replacing  tracks  on  Broad,  Main  and  other 
■  and  electric  welding  of  rails  throughout  the  city.  William  North- 
preWdent  of  the  company. 

MXE,  WASH.— Preparations  are  being  made  by  the  British  Co- 
'  Eleclric  Company  to  erect  a  transmission  line  from  Cioverdale, 
to  Blaine. 

RLINGTON,  WASH.— The  Bellingham  &  Skagit  Interurban  Rail- 
<  orapany  has  been  granted  a  franchise  to  construct  and  operate  an 
-c    railway    in     Burlington.       The     Stone     &     Webster     Engineering 

ration  are  said  to  be   interested   in   this   company. 
''-^^'SBl'RG,   WASH.— Plans   are   being   considered   by   the    Ellens- 
Woolen  Mills  for  the  erection   of  two  buildings.     The  installation 


of  a  heating  and  power  plant  is  also  contemplated.  J.  F.  McAfee  is 
superintendent. 

HUSUM,  WASH.— The  Pacific  Power  &  Light  Company  has  ap- 
plied for  a  franchise  to  erect  a  transmission  line  from  Husum  to  Under- 
wood. 

OXBOW,  W.'\SH. — Work  will  soon  begin  on  the  construction  of  an 
electric  railway  from  Oxbow  to  Lake  Burien.  W.  H.  Coughlin,  of 
Seattle,   Wash.,   is  interested   in  the  project. 

P.\SCO,  W.VSH. — The  City  Council  has  awariled  a  contract  to  the 
National  Harvester  Company,  of  Spokane,  Wash.,  for  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  section  and  part  of 
the  residential  portion  of  the  city.  The  contract  calls  for  86  lamp  stan- 
dards, each  carrying  three  lamps. 

SEATTLE,  WASH.— The  Board  of  Public  Works  has  instructed  City 
I'.ngineer  R.  H.  Thomson  to  prepare  plans  for  the  Seattle-Renton 
municipal  electric  railway,  the  cost  of  which  is  estimated  at  about 
$800,000. 

SE.ATTLE,  WASH. — Application  has  been  made  to  the  Board  of 
County  Commissioners  by  Roy  W.  Comegys  for  a  franchise  to  erect 
transmission  lines  for  the  distribution  of  electricity  in  certain  sections 
of   the  county. 

SNOHOMISH,  WASH.— Plans  are  being  considered  for  the  installa- 
tion of  a  new  street-lighting  system  in  Snohomish.  Several  propositions 
have  been  submitted  by  the  Everett  Gas  Company,  owner  of  the  local 
system.  The  company  recommends  the  installation  of  thirty  five  mag- 
netite luminous  arc  lamps,  at  a  cost  of  $72  each  per  year. 

T.\COMA,  WASH.— The  Griffin  Wheel  Company  has  awarded  a  con- 
tract to  the  Evans-Dickson  Company  for  the  installation  of  an  electric- 
lighting  system  at  its  plant. 

VANCOUVER,  WASH.— Application  has  been  made  to  the  City  Coun- 
cil by  the  Skamania  Light  &  Power  Company  for  a  franchise  in  Van- 
couver to  supply  electricity  for  lamps  and  motors.  S.  Sampson,  of 
Stevenson,  Wash.,  is  president  of  the  company. 

ELLENBORO,  W.  \'A. — Work  has  commenced  on  the  construction  of 
the  new  power  house  of  the  -American  Undercurrent  Company  at  Lum- 
berton.      O.   E.    Loncdorf,   of   Pittsbureh,   is   president   of   the  company. 

FOLLANSBEE,  W.  VA.— The  Steubenville  &  East  Liverpool  Railway 
S:  Light  Company  has  extended  its  system  to  Follansbee  and  is  now 
supplying  electricity  for  lighting  the  residences  in  the  town.  The  com- 
pany has  a  contract  for  street  lighting  here  and  will  soon  begin  work  on 
installation   of   same. 

KIMBALL,  W.  VA.— The  Town  Council  has  granted  I.  Tobin  a  fran- 
chise to  install  an  electric-light  plant  and  water-works  system  in  Kimball. 
The  franchise  also  gives  him  the  right  to  operate  street  car  lines  in 
the  town.  At  present  the  King  Coal  Company  supplies  electricity  in  the 
town. 

LA  CROSSE,  WIS.— Part  of  the  large  dam  of  the  La  Crosse  Water 
Power  Company,  located  at  Hatfield,  on  Black  River,  5  miles  above 
Black  River  Falls,  was  carried  away  by  the  flood  on  Oct.  6,  causing  great 
damage  to  the  $2,000,000  power  plant  of  the  company  and  practically 
destroying  the  village  of  Black  River  Falls.  The  dam  was  110  ft.  thick 
at  the  bottom,  SO  ft.  thick  at  the  top  and  30  ft.  high,  and  cost  $500,000. 

MILWAUKEE,  WIS. — Bids  for  the  construction  of  an  electric-light 
plant  adjoining  the  garbage  incinerator  have  been  received  by  Public 
Works  Commissioner  Harry  E.  Briggs.  The  plant  will  use  waste  steam 
t(»    generate   electricity. 

MILWAUKEE,  WIS.— The  Milwaukee  Electric  Railway  &  Light  Com- 
pany has  applied  for  a  franchise  to  extend  its  Farwell  Avenue  line  from 
Mineral  Springs  Road  to  Marion  Street.  It  is  proposed  to  reach  the 
newly   built    lake  bluff   territory. 

STOUGHTON,  WIS.— The  contract  for  the  construction  of  the  new 
power  house  for  the  municipal  electric  plant  has  been  awarded  to  George 
W.  Becker,  of  Sloughton.  The  installation  of  two  125-hp  water-wheels, 
with  governor  and  controlling  machinery,  is  nearly  completed.  The  work 
was  done  by  the  Power  Engineering  Company,  which  also  has  the  corn- 
tract  for  placing  the  generator  and  exciter  in  position. 

INNISFAIL,  ALTA.,  CAN. — A  by-law  authorizing  the  Council  to  ap- 
propriate $15,000  for  the  construction  of  an  electric-light  plant  in  Innis- 
fail   will  be   submitted  to  the  ratepayers. 

KAMLOOPS,  B.  C,  CAN.— The  proposition  to  expend  $223,000  to 
secure  hydroelectric  power  from  the  Barrier  River  is  reported  to  be 
under   consideration. 

PRINCE  RUPERT,  B.  C,  CAN.— William  Mahlor  Davis,  of  Prince 
Rupert,  chief  engineer,  will  have  charge  of  the  construction  of  the 
proposed  municipal  electric-light  plant  and  water-works  system  for 
Prince  Rupert,  for  which  a  by-law  appropriating  $550,000  was  recently 
passed.     Ernest  A.  Woods  is  city  clerk. 

VANCOUVER,  E.  C,  CAN.— The  Western  Canada  Power  Company 
has  been  granted  permission  to  deliver  electricity  to  the  amount  of 
5000  kw-Iiours  per  annum  to  the  Whatcom  Railway  &  Light  Company, 
at  Somas,  Wash.  Tlie  license  was  granted  by  the  Inland  Revenue 
Department,    at    Ottawa,    and    is    for    a    period    of    one    year. 

WINNIPEG,  M.AN.,  CAN.— The  new  municipal  power  plant,  located 
at  Point  du  Bois,  70  miles  from  Winnipeg,  has  been  placed  in  operation 
and  now  supplies  60,000  hp.  The  cost  of  the  plant  was  about  $5,000,000. 
Steps  have  been  taken  to  double  the  output  of  the  plant  when  needed. 
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HALIFAX,  N.  S.,  CAN.— The  Nova  Scotia  Car  Works,  it  is  reported, 
is  contemplating  enlarging  its  power  plant.  The  equipment  to  be  installed 
will  include  one  600-hp  Corliss  engine  for  direct  connection  to  electric 
generator,  three  2l)0-hp  return  tubular  boilers  with  self  supponi.-.j  steel 
smoke  stack  5  ft.  in  diameter,  90  ft.  high,  (eedwater  heater,  piping,  etc. 
The   Robb  Engineering  Company   will  have  charge  of  the  work. 

LINDSAY,  ONT.,  CAN.— At  an  election  held  recently  the  rate- 
payers voted  in  favor  of  the  by-law  granting  the  Electrical  Power 
Company,  Ltd.,  a  franchise  to  supply  electricity  in  Lindsay.  Two  by- 
laws were  submitted  to  the  people,  one  to  give  the  franchise  and  the 
other  to  purchase  the  local  plant  to  be  owned  and  operated  by  the 
municipality. 

MONTREAL,  QUE..  CAN.— The  property  of  the  Montreal  Street 
Railway  Company  has  been  transferred  to  the  Montreal  Tramways  Com- 
pany, which  was  recently  organized  with  a  capital  stock  of  $20,000,000 
for  the  purpose  of  taking  over  the  Montreal  Street  Railwa.v  Company, 
the  Monti eal  Park  Island  Company,  the  Montreal  Terminal  Railway 
and  the  Public  Service  Corporation.  Announcement  has  been  made  that 
the  Montreal  Tramways  Company  has  sold  $10,000,000  in  bonds  to  pro- 
vide funds  in  connection  with  taking  over  the  property  of  the  Montreal 
Street  Railway  Company  and  for  retirement  of  part  of  the  latter  com- 
pany's bonds. 

PACHUCA,  MEX.— The  West  Mexican  Mines  Company,  operating 
the  Rosario  mine,  is  contemplating  the  installation  of  a  new  air  com- 
pressor  and    electric   hoisting   machinery. 


Neto  Industrial  Companies. 

THE  ACKLEY  BRAKE  &  SUPPLY  COMPANY,  of  New  York,  N.  Y.. 
has  been  incorporated  by  Griffin  S.  Ackley,  John  C.  Raymond,  both  of 
HufUon  Terminal  Building,  New  York,  N.  Y.,  and  Helen  T.  Ackley,  of 
Elmwood   Avenue  and   Anderson   Place,   New   York,    N.   Y. 

THE  BAILEY  ELECTRICAL  SUPPLY  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  by  Siegel  &  Siegel.  Isadore  Steinberg,  Leon 
Portnow  and  Anna  Bailey.     The  company  is  capitalized  at  $5,000. 

THE  BOSTON  SMOKELESS  DRAFT  INDUCER  &  ECONOMIZER 
COMPANY,  of  Boston,  Mass.,  has  been  incorporated  with  a  capital  stock 
of  $50,000  for  the  purpose  of  manufacturing  draft  inducers.  G.  A. 
Cooley,  of  Melrose  Highlands,  Mass.,  is  president,  and  M.  B.  Gay,  of 
Portland,  Maine,  treasurer. 

THE  DENISON  S.VLES  COMPANY,  of  Providence,  R.  I.,  has  been 
incorporated  with  a  capital  stock  of  $10,000  to  manufacture  and  dis- 
tribute electrical  and  mechanical  appliances,  automatic  musical  instru- 
ments, etc.  The  officers  are:  William  Henry  Doris,  pi  evident;  Clyde 
AIw>'n  Bennett,  vice-president  and  general  manager,  and  Charles  Carroll 
De   Goey.    388    Elackstone    Street,   Providence,    R.    I.,   treasurer. 

THE  ELECTRICAL  DEPARTMENT  COMPANY,  of  Los  Angeles, 
Cal.,  has  been  incorporated  with  a  capital  stock  of  $10,000  by  Frank  L. 
Borden,  B.  E.   Fanning,  J.  C.   Rendler,   Hans  Grass  and  R.  \V.   Stephens. 

THE  ELECTRIC  SCORE  BOARD  COMPANY,  of  Boston.  Mass..  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $100,000.  The  in- 
corporators are:  George  E.  Baird.  Frank  C.  Baird,  John  E.  Donahue 
and  Frederick  B.  Osborne.  The  company  proposes  to  manufacture 
electrical   appliances. 


New  Incorporations* 


CADIZ,  OHIO.— The  Cadiz  Traction  Company  has  been  granted  a 
charter  with  a  capital  stock  of  $10,000  to  construct  and  operate  an 
electric  railway  in  Cadiz.  The  incorporators  are:  Robert  P.  Scott,  B. 
W.   Rowland.   C.   S.    Scott,   R.   C.   Pittus   and  Thomas   Scott, 

CINCINNATI,  OHIO.— Articles  of  incorporation  have  been  filed  .*or 
the  Great  Miami  River  Electric  Company  by  Edward  Schlesingcr,  Wal- 
ter C.  Taylor.  James  B.  O'Donnell,  E.  P.  Lamping  and  R.  C.  Cronin, 
all  of  Cincinnati,  Ohio.  The  company  is  capitalized  at  $10,000  and  pro- 
poses to  build  dams  along  the  Great  Miami  River  to  furnish  power  to 
generate  electricity  and  build  canals,  locks  and  raceways.  The  com- 
pany will  operate  in  Hamilton,  Butler,  Montgomery,  Shelby  and  Warren 
Counties. 

NEW  WASHINGTON,  OHIO.— Articles  of  incorporation  have  been 
filed  for  the  Cranberry  Home  Telephone  Company  with  a  capital  stock 
of  $10,000  by  W.  A.  High.  J.  H.  Donaldson.  A.  G.  Lederer.  O.  L. 
Green  and  John  H.   Sharp. 


Personal. 

MR.  ROBERT  W.  ROLLINS,  manager  of  the  Hartford  (Conn.)  Elec- 
tric Light  Company,  has  been  appointed  general  manager  of  the  Worces- 
ter   (Mass.)   Electric   Light   Company, 

MR.  H.  KENT  McCAY  has  resigned  as  president  of  the  McCay  En- 
gineering Company,  of  Baltimore,  to  accept  the  post  of  chief  engineer 
of  the  city  of  Baltimore.  Mr.  McCay  will  act  as  consulting  engineer  of 
the  engineering  company. 


MR.  A.  L.  NICHOLS  has  resigned  as  superintendent  and  chief  elec-i 
trician  of  the  municipal  light  plant.  Independence,  Kan.  Mi.  f.  M.jj 
Kent,  of  Kansas  City,  Mo.,  has  been  appoimcd  consulting  e'lgineer  to  aidj] 
in  conducting  the  lighting  business  in  Independence. 

MR.  F.  B.  CHAPMAN,  who  was  with  the  Nati-.r.al  Carbon  Coin-(| 
pany,  and  formerly  represented  Machado  &  Roller,  on  the  1st  of  Octobcrtf 
joined  the  commercial  staff  of  the  Bryant  Electric  Company.  Mr.ff 
Chapman  will  represent  that  company  in  New  York  State  and  New(| 
England.     ' 

MR.  E.  HEINEKE,  chief  electrician  for  the  American  Smelting  &  Re- 
fining   Company  at    Santa    Barbara,    Slate   of   Chihuahua,   Mexico,   who   ■ 
returning  from  a  vacation  abroad  to  his  former  home  in  Als-^ceLorrai:  ' 
Germany,    will    spend    seveial    weeks    in    Chicago    investigaiing    Atneric: 
shop  and  repair  methods. 

MR.  A.  MILLER  BELFIELD.  a  patent  attorney  of  Chicago,  gav< 
a  talk  on  some  of  the  interesting  business  customs  observed  durirg  ; 
recent  trip  abroad  at  the  noon  luncheon  of  the  Purdue  Alumni  Asso 
ciation  of  Chicago,  Oct.  5.  Mr.  Belfield  was  an  1892  graduate  of  tlv 
electrical  school  of  Purdue. 

MR.  F.  W.  li'ILLCOX,  of  the  Edison  Lamp  Works,  who  went  abroad  i 
the  spring,  will  remain  for  some  time  with  the  British  Thomson-Housto 
Company,  London  and  Rugby,  in  connection  with  special  work  in  th 
development  and  extension  of  the  incandescent  lamp  business  of  th; 
company.     The  address  of  Mr.  Willcox  is  8J  Cannon  Street,  London,  E.  ( 

MR.  MASON  B.  STARRING,  formerly  j.resideht  of  the  Northwester 
lilevated  and  Chicago  &  Oak  Park  Elevated  Railways,  Chicago,  has  bee 
elected  president  of  the  United  Railways  Investment  Company,  of  Ne 
\"ork,  which  controls  electric-railway  lines  in  Pennsylvania  and  Ca" 
fornia.  Mr.  Starring's  salary  in  his  new  position  is  reported  to  exce< 
SSO.OOO  yearly. 

MR.  GARRETT  T.  SEELY,  of  Chicago,  formerly  manager  of  t 
South  Side  Elevated  Railroad  Company,  has  been  made  assistant  gener 
manager  of  the  Metropolitan  West  Side  Elevated  Railway  Compan 
the  Northwestern  Elevated  Railroad  Company  and  the  South  Side  Co: 
pany,  the  change  growing  out  of  the  association  of  the  companies  in  t 
Chicago   Elevated  Railways. 

MR.  R.  HANSCHKE,  IR..  graduate  of  A.  &  M.  College  of  Te> 
and  the  University  of  Hanover,  Germany,  has  been  appointed  Eastc 
representative  of  the  Charles  L.  Kiewert  Co.,  Milwaukee,  Wis..  " 
well-known  importers  of  all  kinds  of  flaming,  searchlight  and  "ili 
carbons,  and  Alba  and  Aurola  flaming  arc  lamps.  Mr.  Hanschke's  oft 
address   is    165    Greenwich    Street,   New   York   City. 

MR.  ALVIN  J.  FORBES,  formerly  superintendent  and  chief  electric 
of  the  Lytle  Creek  Power  Company,  San  Bernardino,  Cal.,  has  been 
pointed  superintendent  of  the  Southern  Sierra  Power  Company.  He  \ 
be  engaged  in  the  construction  of  transmission  lines  throughout  5 
Bernardino  and  Riverside  Counties.  His  successor  will  be  Mr.  It. 
Himes,   city   electrician   and   electrical   inspector,    San   Bernardino. 

PROF.  HAROLD  B.  SMITH,  of  Worcester  Polytechnic  Institute, 
married  Sept.  28  to  Miss  Persis  H.  Smith  at  the  home  of  the  bri. 
parents  in  New  York  City.  Professor  and  Mrs.  Smith  sailed  Sept.  30  fi 
New  York  by  the  North  German  Lloyd  steam  Priuzess  Irene  for  an 
tended  trip  through  Africa,  Asia  and  Europe.  The  second  year  of  1 
fessor  Smith's  leave  of  absence  from  the  Worcester  Polytechnic  will  ' 
spent  in  study  in  Zurich  and  Berlin. 

MR.  J.  S.  CODMAN,  formerly  associated  with  the  Holophane  Comi  ■ 
with  headquarters  in  Boston,  has  become  financially  interested  in 
manufacture  of  electric  vehicles  and  will  hereafter  be  identified  ^ 
S.  R.  Bailey  &  Com]  any.  Amesbury,  Mass.  Mr.  Codman.  who 
taken  an  active  part  in  the  development  of  illuminating  engineering,  -^ 
served  as  vice-president  of  the  Illuminating  Engineering  Society  ' 
was  recently  elected  a  manager  of  the  New  England  Section  of  = 
society. 

MR.  C.  NESBIT  DUFFY,  comptroller  of  the  Milwaukee  Ele  - 
Railway  &  Light  Company,  is  a  man  of  varied  activities,  and  at  'i^ 
other  things  he  is  vice-president  of  the  board  of  regents  of  Marq  :' 
University,  Milwaukee.  A  public  dinner  was  given  at  the  Hotel  P!'^- 
on  Oct.  1  in  honor  of  Rev.  Joseph  Grimmelsman,  S.J.,  president  o  i' 
university,  and  Mr.  Duffy  introduced  the  toastmaster  of  the  eve  ^ 
Governor  McGovern,  President  Van  Hise  of  the  University  of  i* 
consin  and   other  distinguished   guests   were  present. 

MR.  CHARLES  S.  DAVIS  has  resigned  as  general  manager  o:  "' 
Marlboro  (Mass.)  Electric  Company  to  become  associated  with  the  *' 
inghouse  Lamp  Company  with  headquarters  at  Bloomfield.  N.  J.  '' 
Davis,  who  is  a  graduate  of  the  Massachusetts  Institute  of  Technc  ?y 
has  served  as  assistant  electrician  for  the  Boston  &  Maine  RailroJ  *=■ 
master  electrician  of  construction  at  the  Charlestown  Navy  Yar  a^ 
engineer  for  the  Holtzer-Cahot  Electric  Company  and  as  a  memb  o' 
the   executive  board   of   the   Marlboro   Board   of   Trade.  n 

MR.  WILLIAM  NEWELL,  who  has  been  appointed  mechanical  >S'; 
neer  of  the  Bureau  of  Factory  Inspection  of  the  Department  of  Lai  oi 
New  York  State,  was  formerly  assistant  superintendent  of  the  Li  '  -^ 
Department  of  the  Fidelity  &  Casualty  Company,  of  New  York,  ar  "^ 
made  a  special  study  of  accident  prevention.  Mr.  Newell  graduate  ^i^ 
received  the  degree  of  mechanical  engineer  from  Columbia  Univcr? 
1907  and  is  a  member  of  the   A.  S.   M.   E.  and  the  Industrial  Safe  A*- 
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sociation.  Wilh  Mr.  F.  E.  Law,  vice-president  of  the  Fidelity  Com- 
pany, he  is  co-author  of  the  book  "The  Prevention  of  Industrial  .Acci- 
dents." 

MR.  EDli'.4RD  W.  LLOYD,  general  contract  agent  for  the  Common- 
wealth Edison  Company,  Chicago,  was  the  victim  of  a  painful  accident 
on  Sept.  30.  In  company  with  Mr.  Peter  Junkcrsfeld  a'ld  two  other 
gentlemen  he  was  inspecting  some  electrical  work  in  a  building  being 
remodeled.  The  four  were  standing  on  a  temporary  walk  made  of 
planks  supported  on  the-  new  steel  framework  whctt  the  plank  supporting 
their  weight  broke  in  two  without  warning.  Mr.  Junkersfeld  being 
nearest  the  end  managed  to  grasp  the  framework  and  so  escaped  with 
slight  injury,  but  the  others  were  precipitated  to  the  concrete  floor,  15 
feet  beneath.  Mr.  Lloyd  picked  himself  up  and  did  not  realize  at  the 
time  that  he  wa<  hurt  much,  but  Liter  he  discovered  that  he  was  bruised 
severely  about  the  body,  with  the  possibility  that  some  of  his  ribs  were 
cracked.  He  has  been  confined  to  the  house  since,  but  at  the  last  report 
'  was  improving  nicely,  and  it  is  probable  that  he  will  have  recovered 
entirely  by  the  time  this  is  printed. 

UR.    P.    T.    CLIDDEN,    general    manager    of    the    Louisville    Lighting 
Company,   who  assumed  his  duties  Oct.  2,  was  born  in   Massachusetts   in 
'1869,    and    from    early    manhood    has    been    identified    with    the    electrical 
;i.usiness.      From    1SS9   to    1893   he   was   with    the    Holtzer-Cabot   Company 
of  Boston,  leaving  the  employ   of  that   company  to  go  with   the   Schaeffer 
'Electrical   Company  of  that   city,  of   which   he  became  superintendent  in 
the  maiiufacture  of  incandescent  lamps.     Mr.   Glidden  joined  the  staff  of 
the  New    York    Edison    Company    in    1S9S.    with    which    he    remained    for 
.eight   years,    part    of    the    time    being    in    the    operating   department,    but 
■lost  of  it  in  the  commercial  end   of  the  business.      In   1903   he  was  with 
-  Ohio   Brass  Company,   manufacturers  of  electrical   supplies.     The  fol- 
ding year  he  became   manager   of  the   new  business   department   of   the 
-h.iiiitnn    Licht.    Heat   &    Power    Company.      .After    a    year    and   a    hall 
A'as  elected  vice-president  and   general   manager.     While  retaining  the 
--.igement  of  the  Binghamton  company  he  was  made  vice-president  and 
'-ral  manager  of  the  Eastern  Pennsylvania  Power  Company,  of  Easton. 
He  left  this   position   to   become   general   manager   of  the    Louisville 
hiing    Company.      Mr.    A.    M.    Worthington,    whom    he    succeeds,    re- 
"5   until   Oct.    15,   and   will    then    go    to   California,   where   it   is   hoped 

■  his  health  will  greatly  improve. 

:R.  HAROLD  S.  BUTTENHEIM,  for  several  years  secretary  of 
McGraw    Publishing    Company,    and    at    present    connected    with    the 

■  id  Williams  Company  as  second  vice-president,  is  about  to  sever 
connection  with  the  latter  company  to  take  up  another  branch  of 
ishing  work.  For  some  years  past  Mr.  Buttenheim  has  been  making 
''-idy    of    problems    relating    to    municipal    government    and    civic    ad- 

e.  With  the  rapid  spread  of  the  commission  government  idea,  the 
■Mng  activities  of  commercial  organizations  in  civic  work,  and  the 
-casing  demand  for  belter  conditions  in  our  cities  generally,  he  be- 
es  the   time    has   now    come    wlien    a    paper    devoted    to    such    subjects 

be    made    a    real    success.      These    reasons    led    Mr.    Buttenheim    to 

•■hase  recently,   with   his  brother   Edgar   J.    (formerly   circulation   man- 

of  the  David  Williams  Company),  the  magazine  called    The  Ameri- 

City.  established  in  Xew  York  some  two  years  ago  and  published  at 
Nassau  Street.     Mr.  Harold  S.   Bullenheim  will  take  the  editorship  of 

paper,  while  the  business  management  will   be  under  his  brother's  di- 

on.     The   progress   of   The   American   City   is  further   assured   by   the 

l-on  to  its  staff  of  Mr.  James  H.  Van  Buren,  who  has  resigned  his 
'ion  as  eastern  advertising  representative  of  the  .Municipal  Journal  and 

■neer  to  become  advertising  manager  of  The  American  City.  Mr. 
•enheim's  successor  as  manager  of  Iron  Age-Hardware  is  Mr.  Roy 
Soule,  already  well  known  to  the  hardware  fraternity  as  the  author 
ilie  "Assistant  Manager"  articles  which  have  been  a  regular  feature 
Iron  .ije-Hardware  for  more   than   a   year  past. 


Trade  Publications. 


ABLE    SPECIALTIES.— W.    N.    Matthews    &    Brother,    219    North 

nd  Street,  St.  Louis,  have  issued  leaflets  relating  to  various  cable 
cialties,    including    rollers,    clips,    splicing    joints    and    fault-finders.      A 

'il  leaflet  is  devoted  to  the  "Telefault"  instrument  for  locating 
■  resistance  or  leaks  on  short-circuits  in  cables  Boltless  -guy  clamps 
'  li  can  be  installed  in  two  minutes  are  described  in  another  leaflet. 
IRANSFORMERS.— A     new,     handsome     and     comprehensive     catalog 

■High-Efficiency  Transformers"  has  been  issued  by  the  Moloney  Elec- 
Company.  of  St.  Louis  and  Windsor.  Ont.  Transformers  for 
i'ting  and  motor  service  of  the  single-phase  and  three-phase,  subway 
1  station  types  are  illustrated  and  described,  as  well  as  instrument 
insformers,  variable-voltage  transformers  and  tungsten-sign-lamp 
'liformers.  Details  of  manufacture  are  fully  discussed  and  the 
.:ous  methods  of  testing  for  core  and  copper  loss  are  explained. 
ijse  and  bank  connections  are  clearly  shown  by  diagrams.  Moloney 
■nstormers  are  made  in  sizes  up  to  5000  kw  and  for  any  voltage. 

FUEL  ECONOMIZERS.— "Economical  Steam  Power  Plants"  is  the 
«  of  a  24-page  pamphlet  reprinted  from  the  technical  journals  and 
■icd  by  the  Green  Fuel  Economizer  Company,  of  Matteawan,  N.  Y. 
■Jr  of  the  largest  modern  steam-power  plants,  viz.,  the  Hudson  & 
nhattan  Power  Station  in  Hoboken.  X.  J.,  the  120,000-hp  St.  Denis 
nt  near  Paris,  the  plant  of  the  Laclede  Power  Company,  St.  Louis,  and 


the  electric  plant  at  Vitry-sur-Scinc,  are  described.  The  pamphlet 
ends  with  a  fifth  paper  on  "Economizer  jPracticc,"  discussing  the  theory 
of  the  lowest  economical  difference  in  temperature  between  the  gases 
entering  the  chimney  and  the  cold  boiler-fed  water.  It  is  shown  that 
whereas  there  is  little  economy  in  reducing  the  temperature  of  chimney- 
tlue  gases  lower  than  500  to  550°  F.  by  means  of  boiler  surface,  the 
■temperature  of  the  same  gases  may  be  reduced  to  200°  F.  or  250"  F. 
quite  profitably  by  means  of  economizer  surface,  because  of  the  lower 
temperature  of  the  contents  of  the  economizer  and  the  less  costly  nature 
of   the   economizer   surface. 


BUSINESS  NOTES. 

MR.  JAMES  R.  DEANE,  528  McCormick  Building,  Michigan  Avenue 
and  Van  Buren  Street,  Chicago,  has  taken  the  local  agency  for  the  "High 
Efficiency"  transformers  manufactured  by  the  Moloney  Electric  Company, 
St.  Louis,  Mo. 

THE  TRIUMPH  ELECTRIC  COMPANY,  of  Cincinnati,  Ohio,  shipped 
last  week  a  carload  of  equipment,  including  several  large  generators  and 
motors,  to  Pekin,  China.  Inquiries  and  orders  have  also  been  received 
from  India,  Cuba  and  New  Zealand.  The  company  reports  that  during 
the  past  six  months  the  sales  have  aggregated  more  than  50  per  cent 
over  the  previous  ten  years'  average. 

SIGN  PROJECTORS.— Indicating  that  the  field  for  the  sale  of  elec- 
trical advertising  specialties  is  immense  and  has  hardly  begun  to  be  de- 
veloped, the  Sanitary  Specialty  Company,  of  Louisville,  which  sells  elec- 
trically operated  devices  of  various  kinds,  reports  that  it  has  sold  350 
sign  projectors  to  retail  merchants  in  that  city.  There  was  comparatively 
little   publicity   given    the   device,  which   made  an   instantaneous   hit. 

TRANSFORMERS  FOR  CHICAGO  STREET  LIGHTING.— The 
Delta-Star  Electric  Company,  of  Chicago,  111.,  is  delivering  the  first  in- 
stallation of  Pittsburgh  transformers  on  its  contract  closed  with  the 
Sanitary  District  for  a  large  number  of  12,000-volt,  250-kva  units,  to 
be  used  in  the  new  street-lighting  system.  These  transformers  are  of 
an  improved  type,  having  extremely  high  insulation  strength  and  me- 
chanical rigidity. 

SWITCHBOARD  METERS  FOR  UNITED  STATES  NAVY.— 
The  Sangamo  Electric  Company,  of  Springfield,  111.,  has  recently  shipped 
forty  large-capacity,  shunted-type,  mercury-flotation,  watt-hour  meters  to 
be  installed  on  eight  large  battleships  and  cruisers  including  the  Connecti- 
cut, Montana,  Tennessee.  Florida  and  North  Carolina  .  These  meters 
were  ordered  after  a  long  service  test  on  the  battleship  North  Dakota 
and  other  vessels  are  to  be  equipped  in  the  near  future.  Experience  has 
shown  that  the  mercury-flotation  feature  is  of  peculiar  value  in  locations 
subject  to  vibrations  or  shocks,  such  as  are  encountered  in  battleship 
practice. 

FIRE  IN  HOLTZER-CABOT  WORKS.— The  Brookline  plant  of  the 
Holtzer-Cabot  Electric  Company  was  damaged  by  fire  on  the  night  of 
Oct.  6.  The  principal  injury  was  to  the  offices  and  executive  depart- 
ments, the  machinery  wings  being  practically  unharmed,  except  by  water. 
The  motor  department  is  located  in  a  separate  building  on  Albany  Street. 
Boston,  and  hence  escaped  damage.  For  the  time  being  the  company's 
headquarters  and  offices  are  located  at  94  Washington  Street,  Brookline. 
The  damaged  workrooms  are  being  rehabilitated,  and  the  officers  of  the 
company  state  that  orders  will  be  cared  for  and  deliveries  made  with 
slight  delay. 

RECENT  LAMP  BUSINESS  OF  THE  BOSTON  INCANDESCENT 
LAMP  COMP.ANY. — The  Boston  Incandescent  Lamp  Company,  manufac- 
turers of  refilled  carbon  incandescent  lamps,  reports  that  it  has  booked 
a  larger  volume  of  business  during  the  month  of  September  than  during 
any  previous  month  in  its  history.  This  company,  which  sells  lamps  at 
minimum  prices  for  standird  types  and  voltages  in  the  carbon  filament 
class,  attributes  its  growirg  business  to  the  fact  that  while  there  is  a 
rapidly  increasing  demand  foi  high-efficiency  incandescents,  there  is,  and 
perhaps  always  will  be,  a  legitimate  place  for  lamps  of  comparatively  low 
efficiency  at  a  very  low  price. 

BAILEY  ELECTRIC  VEHICLE —Messrs.  S.  R.  Bailey  &  Company,  of 
.Amesbury,  Mass.,  have  made  a  two-passenjcr  roadster  electric  automobile 
of  very  novel  design  and  are  at  work  on  a  four-passenger  car  of  the  same 
design.  The  cars  have  the  center  of  gravity  less  than  18  in.  from  the 
ground,  yet  the  road  clearance  is  10  in.  The  cars  are  built  on  grace- 
ful lines.  They  are  designed  especially  for  official  work  of  public-service 
corporations.  Their  particular  merit  consists  in  their  ability  to  cover 
distances  of  vaying  length  at  a  speed  greater  than  hitherto  attained. 
The  space  provided  for  battery  equipment  is  unusually  large  and  en- 
ables ati   equipment  of  clastic  size  to  be  used  in  the  same  car. 

TRUMP  TURBINES.— The  Trump  Manufacturing  Company 
field.  Ohio,  has  just  been  awarded  a  contract  by  the  North 
Power  Company,  Cleveland,  Ohio,  for  three  horizontal  wate 
each  unit  directly  connected  to  Westinghouse  generators  of  500-kw  ca- 
pacity, these  turbines  to  operate  under  a  head  of  100  ft.  The  city  of 
Rutherfordton,  N.  C,  has  awarded  a  contract  for  a  pair  of  horizontal 
Trump  turbines  in  steel  casings,  these  turbines  to  be  directly  connected 
to  Westinghouse  generators.  The  turbines,  which  will  develop  200  hp 
at  600  r.p.m.  under  a  53-ft.  working  head,  are  fed  by  a  steel  feeder  pipe 
36  in.  in  diameter  approximately  100  ft.  long.  The  speed  of  the  wheels 
is  controlled  by  a  Woodward  governor. 
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UNITED   STATES   PATENTS   ISSUED   OCT.    3.    1911. 
[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,004,557.  RESISTANCE  FURNACE;  \V.  D.  Coolidge,  SchenecUdy. 
N.  Y.  App.  filed  Dec.  3,  1907.  Inert  gas  is  passed  through  a 
tungsten  resistance  tube. 

1,004.556.  SELECTIVE  SIGNALING  DEVICE;  Edwin  R.  Gill,  Yonk- 
crs,  N.  Y.  App.  filed  Sept.  4,  1908.  Electromagnetic  device  for 
telegraph  and  telephone  work.      (See  No.  906,523.) 

1,004,567.  SELECTIVE  SIGNALING  SYSTEM;  Edwin  R.  Gill,  Yonk- 
ers,  N.  Y.  App.  filed  March  28,  1910.  Combined  telephone  and 
telegraph    for   train    dispatching,    etc.      A   metallic   line    with   grounds. 

1,004,571.  PORTABLE  SMOOTHING  IRON;  A.  E.  Hollingshead, 
Minneapolis,  Minn.  App.  filed  Dec.  5,  1910.  An  egg-shaped  heat- 
ing head. 

1,004,599.  ARMATURE  FOR  ELECTRIC  GENERATORS;  J.  Split- 
dorf.  New  York.  App.  filed  June  14,  1910.  New  form  of  head  with 
curved  ends  and  cross  arms  and  windings. 

1,004,608.  ELECTRIC  WATER-HEATING  APPARATUS;  J.  G.  Wall- 
man,  Oakland,  Cal.  App.  filed  August  25,  1910.  A  plurality  of 
electrodes  having  concavo-convex  surfaces  are  suspended  in  a 
boiler._ 

1,004,618.  TROLLEY  HEAD;  J.  J.  Bennett,  Pittsfield,  Mass.  App. 
filed  Jan.  21,  1911.  Removable  wheel  and  shaft  carried  by  a  re- 
volvable  harp. 

1,004,657.  REFILLABLE  FUSE;  F.  H.  Kaiser  and  J.  C.  Clemens, 
Buffalo,  N.  Y.  App.  filed  March  8,  1911.  The  fuse  wire  is  held 
in  sockets  inside  of  a  fiber  tube. 

1,004,673.  PROCESS  OF  AND  APPARATUS  FOR  MAKING  CLAD 
METALS;  J.  F.  Monnot,  N.  Y.  App.  filed  Dec.  23,  1908.  Electro 
deposited  at  a  temperature  above  the  melting  point  of  the  metal 
deposited. 

1,004,681.  LIGHTNING-ROD  C.-\BLE;  E.  H.  Parker,  New  York.  App. 
filed   Dec.   23,   1910.     Braided  wires  are  twisted  together. 

1,004,740.  ELECTRIC  ALARM;  P.  A.  Brown,  Denver,  Colo.  App. 
filed  Sept.  22,  1908.  A  number  of  cartridges  are  exploded  suc- 
cessively. 

1,004,748.  WAVE  DETECTOR;  J.  L.  Creveling,  New  York.  App. 
filed  May  24,  1907.  Adjustable  electrode.  Improvement  on  patent 
No.    761,450. 

1,004,767.  COMBINED  TELEGRAPH,  SIGNAL  AND  TELEPHONE 
SYSTEM;  W.  A.  Froeckman,  St.  Louis,  Mo.  App.  filed  May  5, 
1910.  .-\rrangement  to  notify  substations  of  a  break  and  its  lo- 
cation. 

1,004,780.  ELECTRIC  CONTROLLER;  J.  H.  Hall,  Cleveland,  Ohio. 
App.  filed  July  27,  1911.  For  reversing  two  compound-wound  motors 
working   in  parallel. 

1,004,785.  TROLLEY  ATTACHMENT;  J.  P.  Henderson.  Sharon,  Pa. 
App.  filed  Nov.  29,  1909.  Winding  drum  for  retracting  the  pole 
and    a    magnetic    release. 

1,004,793.  MANUFACTURE  OF  ELECTRODES  FOR  SECONDARY 
BATTERIES  OR  STORAGE  CELLS;  V.  de  Karavodine,  Billan- 
court,  France.  App.  filed  Oct.  5,  1910.  Lead  sulphate  is  treated 
with   ammonia  and  water  and   then  electrolyzed   in   an   alkaline  bath. 

1,004,795.  ELECTRIC  WELDING;  L.  S.  Lachman,  New  York.  App, 
filed  Oct.  15,  1908.  A  countersink  in  one  and  a  projection  on  the 
other  piece  are  brought  together  for  butt  welding  rods  to  larger 
bodies. 

1,004,811.  TROLLEY  FROG  AND  CROSSING;  R.  E.  Noble  and  L.  E. 
Mitchell,  Chicago,  111.  App.  filed  Tune  11,  1909.  Clamp  to  hold  the 
wire  to  the  frog  and  an  inclined  guide  for  the  trolley  wheel. 

1.004.825.  ELECTRIC  CONTROLLER;  H.  F.  Stratton,  Cleveland,  O. 
App.  filed  April  6,  1911.  A  rheostat  for  controlling  the  field  current 
of  a  motor  for  acceleration. 

1.004.826.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  A.  M. 
Taylor,  Birmingham,  Eng.  App.  filed  Jan.  23,  1906.  A  private 
storage   system   to   eflualize   a   power   load   at  the   consumer's  plant. 

1,004,846.  ELECTRICALLY-OPERATED  ANNUNCIATOR;  F.  VV . 
Host  and  B.  Gobel,  China  Grove,  N.  C.  App.  filed  Oct.  19,  1909. 
Drop  annunciator   for  burglar  alarm. 

1,004,860.  SOLENOID  WITH  SHUNT;  A.  C.  Eastwood,  Cleveland,  O. 
App.  filed  June  7,  1910.  Motor  control.  Brake  winding  in  serjcs 
with  a  motor  circuit  and  a  shunt  around  the  winding  with  a  switch. 

1.004,879.  SIGNALING  SYSTEM  FOR  MINES;  E.  M.  Johnson, 
Hancock,  Mich.  App,  filed  Sept.  9,  1907.  The  signals  transmitted 
from  any  level  to  the  hoisting  engineer  are  indicated  at  all  of  the 
other  levels. 

1,004,884.  CURRENT  COLLECTOR  FOR  ELECTRICALLY  PRO- 
PELLED VEHICLES;  W.  Kohler,  Bremen,  Germany.  App.  filed 
March  17,  1910.  For  trackless  trolleys  with  two  superimposed 
overhead   wires. 


1.004.923.  METHOD  OF  HEATING  CARBON;  W.  A.  Smith,  Niagara 
Falls,  N.  Y.  App.  filed  Dec.  20,  1910.  The  carbon  or  coke  passes 
through   a   furnace   parallel  to   the   direction   of  current. 

1.004.924.  ELECTRIC-RESISTANCE  FURNACE;  W.  A.  Smith,  Ni- 
agara  Falls,  N.  Y.  App.  filed  Dec.  20,  1910.  A  vertical  shaft  with 
one  electrode  in  the  upper  end  and  the  other  axially  arranged  lower 
down  so  that  the  charge  passes  it. 

1,004,943.     ELECTRIC-PUMP   GOVERNOR;   W.   V.   Turner,   Edgewood, 

Pa.      App.    filed   Oct.   30,    1908.      A   switch   is   pneumatically  operated 

by  the  same  air  pressure  that  causes  the  blow  out. 
1,004,946.     JUNCTION    BOX;    J.    Wares    and    J.    W.    Kippen,    Pullman 

Sta.,    III.      App.    filed    Aug.    18,     1910.      Fire    and    water    proof   box 

with    a    distribution   board. 
1  004.956.     ELECTRIC   BED  WARMER;   J.    Aider,   Boise,   Idaho.     A|,p. 

filed  May   13,   1910.     A  casing  containing  an  incandescent  lamp. 
1.004,962.     TROLLEY  HARP;  J.  T.  Archer,  Champaign,  111.     App.  filed 

July   11,   1910.     The  harp  is  pivoted  so 
1,004,995.     TELEPHONE    INSTRUMENT; 

Eng,     App.  filed  Dec.  27,   1910.     A  taper 

piece. 

1.005.002.  TERMINAL  FOR  ELECTRICAL  CABLES;  C.  W.  Davis, 
Edgeworth,  Pa.  App.  filed  May  8,  1909.  A  divided  casing  with  a 
central  inlet  and  radial  outlets. 

1.005.003.  TERMINAL  STRUCTURE  FOR  ELECTRICAL  CABLES; 
C.  W.  Davis,  Edgeworth,  Pa.  App.  filed  July  1,  1909.  A  capped 
casing  with   an   inlet  and  outlets  with  a   petticoat. 

1.005.004.  MAIL-BOX  ALARM;  G.  H.  Diemer,  Trinidad,  Colo.  App. 
filed  Feb.  21,  1910.  For  rural  free  delivery  boxes  to  give  an  alarm 
in  the  house. 

1,005,007.  METHOD  OF  TREATING  MOLDS  USED  IN  THE  ART 
OF    ELECTROTYPING;    George    E.    Dunton.    New    York,    N.    Y 


to  be  tillable  on  the  pole, 
P.  B.  Clarke,  Liverpool, 
ed  casing  forming  a  mouth- 


1,005,002. — Teiminal  for  Electrical  Cables. 

App.  filed  July  22,  1910.     The  mold  is  subjected  to  a  grease  solve 

before  plating. 
1,005,008.     SELF-REGISTERING    TARGET;    M.    St.    C.    Ellis,    V. 

Navy.      App.   filed  June    1,    1910.      Segmental   target   with  electrics 

nal    device.      Improvement  on   No.    804,712. 
1,005,023.     ATTACHMENT     PLUG;     G.     W.     Goodridge,     Bridgepc 

Conn.     App.   filed  July    16,    1910.     Formed   of  porcelain  buttons  a 

metallic  parts  held  together  by  a  tubular   rivet. 
1.003,033.     LIGHTNING    ARRESTER;    J.    D.    Hilliard,    Jr.,    and   C. 

Parsons,    Glens   Falls,    N.    Y.      App.    filed   Aug.    22,    1906.     A  nort 

air   gap   is   in   series   with   an   automatic  break  device  shunted  b> 

secondary   air  gap. 
1,005,060.     TWO-STEP    KNIFE     SWITCH;     W.     Muirhead,    Jr.,    ^ 

York.      App.    filed   April   26,    1911.      To    shunt   motor    running  (t ' 

when    starting    and   maintain    the   circuit   when   changing  to  the  r 

ning  step. 
1,005,084.     ELECTRICAL    CONTROLLER;     J.     G.     P.    Thomas,    C  - 

wick.    Ens.      App.    filed   Feb.    3,    1910.      The   circuit  controlling  di  1 

rotates  in  a  casing  containing  oil. 
1,005,107.     AUTOMATIC    VOLTAGE    REGULATOR;    G.    D'Eusta.  J 

and    P.    von    Lehoczky,    Pittsburgh,    Pa.      App.    filed    Nov.    14,    1'  • 

For  the  feeding   points   of   alternating-current   circuits. 
1,005,119.     ATTACHMENT    PLUG    FOR    ELECTRIC    WIRES;   W.- 

Tregoning,    Oeveland.    O.       App.     filed    Nov.     IS,    1909.      Two-  ' 

porcelain  connected  by  a   screw  and  provided  with  a  strain  relit 
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ENDING  OF  THE  FEDERAL  INCANDESCENT  LAMP  SUIT. 

Elsewhere  will  be  found  a  full  abstract  of  the  decree  en- 
tered last  week  at  Toledo,  which  closes  the  proceedings 
commenced  last  March  at  Cleveland  when  the  federal  gov- 
ernment filed  suit  against  incandescent  lamp  companies  for 
alleged  violation  of  the  Sherman  anti-trust  law.  As  will 
be  seen,  the  decree  orders  the  dissolution  of  the  National 
Electric  Lamp  Company,  of  which  the  entire  stock  is  now 
held  by  the  General  Electric  Company,  and  of  its  twenty 
subsidiary  companies,  the  business  of  which  must  hereafter 
be  conducted  in  the  name  of  the  General  Electric  Company ; 
the  defendants  are  enjoined  from  making  agreements  with 
manufacturers  of  lamp-making  machinery  and  glassware 
which  will  prohibit  the  latter  from  making  similar  agree- 
ments with  others;  all  parties  to  the  suit  are  enjoined  from 
entering  into  any  combination  or  agreement  fixing  resale 
prices  of  lamps  or  imposing  conditions  having  any  bearing 
on  such  resale  or  discriminating  in  any  manner  against 
purchasers  who  do  not  buy  ordinary  carbon-filament  lamps 
from  the  manufacturers  also  of  other  lamps  covered  or 
claimed  to  be  covered  by  patents,  such  as  graphitized  and 
metallic-filament  lamps;  the  practice  is  enjoined  of  imposing 
differentials  in  price  between  lamps  which  do  not  differ  in 
quality  and  efficiency,  and  of  allowing  discounts  based  on 
aggregate  purchases  from  different  manufacturers  or  on 
aggregate  purchases  of  different  types  of  lamps,  or  making 
favorable  prices  having  the  purpose  to  drive  rival  manu- 
facturers out  of  business.  A  prohibition  which  may  have 
an  important  bearing  on  future  litigation  relating  to  trade 
combinations  is  an  injunction  restraining  the  General  Elec- 
tric Company  from  exercising  an  option  to  purchase  the 
capital  stock  of  a  nominally  independent  lamp  company,  or 
from  exercising  any  influence  or  control  over  that  company 
by  virtue  of  said  option. 

So  far  as  relates  to  central  stations  and  other  consumers 
of  incandescent  lamps,  the  decision  in  the  case  appears  to  be 
quite  sharply  limited  in  effect  to  creating  an  open  market 
for  the  ordinary  carbon-filament  lamp,  in  which  trade  com- 
petition alone  will  regulate  prices.  As  that  type  of  lamp, 
how^ever,  is  now  less  used  than  the  modern  high-efficiency 
lamp  and  is  rapidly  becoming  obsolete,  the  consumer  will 
not  be  greatly  benefited  by  its  release  from  artificial  price 
conditions.  Although  the  jobber  and  dealer  are  frequently 
mentioned  in  the  decree,  it  is  not  clear  that  they  will  greatly 
benefit.  The  open  market  for  the  old  carbon-filament  lamp 
will  undoubtedly  reduce  the  margin  of  profit  which  existed 
when  its  selling  price  was  practically  fixed  by  the  lamp 
combination;  and  the  licensors  of  the  high-efficiency 
patented  lamps,  being  also  the  largest  sellers  of  such  lamps 
to  consumers,  will  be  able  virtually  to  fix  within  a  narrow 
margin  the  price  at  which  such  lamps  can  be  sold  at  a 
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living  profit  by  licensees  anil  dealers.  In  fact,  the  decree 
is  more  liberal  in  regard  to  the  patent  aspect  of  the  case 
than  some  courts  which  have  considered  the  relation  of 
the  patent  monopoly  to  the  public  with  respect  to  the  right 
of  the  inventor  to  an  absolutely  unrestricted  monopoly.  It 
is  expressly  stated  that  the  owner  of  a  lawful  patent  may 
grant  to  another  a  license  under  such  a  patent  upon  terms 
and  conditions  fixed  by  the  licensor,  the  single  limitation 
of  the  decree  being  that  the  licensor  shall  not  fix  a  resale 
price. 

The  decree  is  thus  confined  solely  to  the  matter  of  com- 
binations in  restraint  of  trade,  except  in  so  far  as  it  pro- 
hibits the  fixing  of  a  resale  price  of  a  patented  article,  and 
does  not  touch  on  the  larger  question  brought  forward  in 
the  Cleveland  petition  relating  to  the  influence  of  patents 
on  the  commercial  monopolization  of  an  industry  or  a 
branch  thereof.  The  decree,  with  perhaps  the  exception 
of  the  resale  prohibition,  is  merely  a  restatement  in  con- 
crete form  of  the  general  policy  of  the  government,  as 
recently  developed,  in  the  enforcement  of  the  Sherman 
anti-trust  law,  and  the  Cleveland  case  was  treated  rather 
froin  this  standpoint  than  with  respect  to  the  special  in- 
dustrial conditions  involved.  Perhaps  it  was  wisest  thus 
to  narrow  the  cause  upon  which  judgment  was  to  be  passed, 
owing  to  the  extremely  complicated  nature  of  that  part 
ignored,  which  would  have  involved  an  interpretation  of 
the  patent  monopoly  more  far-reaching  in  effect  than  the 
simpler  interpretation  of  the  Sherman  law  in  the  light  of 
recently  established  and  strong  precedents.  In  view,  how- 
ever, of  the  enormous  commercial  influence  of  patents  in 
the  electrical  field  at  the  present  time,  it  is  nevertheless  to 
be  regretted  that  the  patent  aspect  of  the  case  was  not 
thoroughly  gone  into ;  for  the  Cleveland  petition  made  al- 
legations on  the  subject  which  are  not  set  at  rest  by  the 
decree,  and  introduced  specifically  a  question  relating  to 
the  status  of  foreign  patents  which  some  time  will  require 
an  answer.  It  would  have  been  far  better  for  the  elec- 
trical industry  if  the  government  had  seen  its  way  clear 
to  dispose  of  the  entire  case  as  set  forth  in  the  Cleveland 
petition,  instead  of  neglecting  allegations  which,  made  by 
the  federal  government  and  now  on  record,  will  eventually 
reappear  in  litigation.  Of  course,  it  is  not  within  the  prov- 
ince of  a  court  to  revise  our  present  unsatisfactory  patent 
system,  which  is  a  task  for  the  legislative  branch  of  the 
government.  But  such  action  would  doubtless  be  much 
advanced  by  rulings  in  conspicuous  cases  that  would  re- 
veal to  the  nation,  and  thereby  to  Congress,  the  great  need 
of  a  drastic  overhauling  of  a  code  now  absolutely  out  of 
harmony  with  present-day  industrial  and  commercial  condi- 
tions. 


AUGUST  ELECTRICAL  EXPORTS. 

The  great  dullness  of  summer  trade  this  year  is  reflected 
in  the  statistics  of  electrical  exports  for  August,  and  beyond 
that  remark  they  call  for  hardly  any  other  comment.  The 
exports  of  heavy  electrical  machinery  were  valued  at  $666,- 
544  as  compared  with  $708,160  in  August,  1910,  while  the 
exports  of  electrical  instruments  were  $725,145  as  com- 
fed  with  $852,958.  The  total  was  $1,391,689  as  against 
*''5i,ii8.     It  is  obvious  that  electrical  consumption  and 
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development  wait  upon  the  general  tendencies  of  worldiiTl 
trade,  and  are  not  likely  to  gain  and  grow  where  people 
feel  poor  or  are  preoccupied  with  fighting.  The  conditions 
of  financial  unrest  and  uncertainty  appear  to  have  general 
prevalence,  but  intrinsically  the  fact  remains  the  same, 
namely,  that  the  world  at  large  is  still  very  inadequatelv 
supplied  with  electrical  apparatus. 


HARMONIC  ANALYSIS  OF  ALTERNATING-CURRENT  WAVES. 

It    is    remarkable    how    increasingly    important   become 
Fo^irier's  wonderful  theorem  of  harmonic  analysis  in  thi 
progress  of  applied  science.     This  theorem  finds  its  use  ii 
many   different   branches  of   engineering.     In   alternating 
current    theory    it    is   becoming    more    generally    employee 
every  year.     In  fact,  it  is  now  so  frequently  employed  tha 
students  often  misapprehend  it  and  suppose  that  irregula 
wave-forms     embody    harmonics :     whereas    the    Fourie 
theorem  states  only  that  they  behave  as  though  they  en: 
bodied  harmonics.     The  distinction  from  a  practical  stanc 
point  may  be  trivial,  but  from  a  logical  standpoint  is  pre 
found.     The  effects  of  alternating  current  of  complicate 
wave-form   can   most   easily   be   understood   by   analyzin 
them  into  their  Fourier  components;  that  is,  into  an  ass' 
ciation  of  a  fundamental  and  a  series  of  harmonic  current 
In  practice,  all  alternating-current  waves  are  non-sinusoid; 
Even  so-called  sinusoidal  waves  are  actually  only  approx 
mations  to  the  true  geometrical  form,  and,  if  a  sufficient 
high  degree  of  accuracy  is  called  for,  they  too  must  be  su 
jected    to    Fourier    analysis.        Fortunately,    however,   f 
most  practical  engineering  purposes,  this  refinement  can 
neglected,    and    in    most    instances    only    the    fundament 
frequency  needs  to  be  considered. 

When,    for   any  purpose   of   investigation,  the   effects 
the  harmonics  in  alternating-current  waves  must  be  tak 
into  account,  the  first  step  is  to  find  what  the  harraon 
are.     This  may  be  done  by  experimental  analysis  in  t 
laboratory,  but  it  is  ordinarily  accomplished  by  securing  > 
oscillographic  record  of  the  alternating  wave  of  current 
emf,   to   rectangular  co-ordinates,   and   subjecting  the 
corded  curve   to   Fourier  analysis.     Fourier  analysis  i.' 
large  subject,  with  an  extended  literature,  and  there  is 
least  one  book  written  exclusively  on  "The  Production  ;  i 
Analysis    of   Alternating-Current    Waves"    (by   Prof. 
Ernst  Orlich,  in  German).     In  electrical  engineering  pr 
tice,  however,  two  methods  of  Fourier  analysis  are  in  g  ■ 
eral  use.     One  is  the   Runge  method,   and  the  other    < 
Fischer-Hinnen    method.     Both    are    so    called   "schedi 
methods.     That  is,  they  both  employ  a  certain  sched  ;•, 
prepared  in  advance,  according  to  the  number  of  harmo-'* 
to  be  included,  and  the  ordinates  of  the  wave  are  measi  -d 
at  an  assigned  number  of  points,  the  said  measured  0  1- 
nates  being  then  written  on  the  schedule,  which  prescr  ;s 
an  arithmetical  treatment  of  them  leading  to  the  evalua  « 
of  the  required  harmonics 'amplitudes.     The  Fischer-In- 
nen  schedule  can  be  made  the  swifter  of  the  two  in  ly 
ordinary  case  as  far  as  the  eleventh  harmonic  include, 
since  it  calls  only   for  the  successive  additions  of  set, of 
ordinates,  whereas  the  Runge  schedule  calls  for  succesve 
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dditions  of  sets  of  ordinates,  with  multiplication  by  proper 

ne-coefficients.     Each  method  is  inherently  inaccurate,  to 

le  extent  that  it  assumes  that  no  other  harmonics  exist 

ve  those  included   in  the  schedule.     But  the   errors   in- 

ilved  in  the  Fischer-Hinnen  method  are  apt  to  be  greater 

an  those  involved  in  the  Runge  method. 

The  article  by  Messrs.  C.  A.  Pierce  and  William  Ander- 

n,  published  on  page  1007  of  this  number,  discusses  the 

lative  advantages  of  the  two  methods,  and  sums  up  in 

vor  of  the  Runge  method.     It  is  obvious  that  it  is  useless 

>  pursue  any  method  of  Fourier  analysis  beyond  the  degree 

1  precision  that  the   original  wave  outline  will  warrant. 

"  many  cases  the  oscillographic  wave  record  is  not  sufli- 

cntly  sharp  and  definite  to  enable  the  ordinates  to  be  read 

'th  a  precision  greater  than  one  part  in  thirty.     Discrep- 

i'cies  due  to  imperfections   in   ordinate   reading  lead   to 

taggerated  discrepancies  in  the  evaluated  amplitudes  of 

!■  higher  harmonics.     In  the  rare  cases  where  a  fine  and 

ite  large-scale  wave-record  has  been  secured,  and  the 

<t  practicable  degree  of  precision  is  called  for  in  the 

-is.  neither  the  Runge  nor  the  Fischer-Hinnen  method 

Its  best  adaptation.     Either  the  Slichter  method  with 

ccially  ruled  charts,  as  described  in  our  columns  on 

15,  1909.  or  the  Michelson  harmonic  analysis,  is  then 

ted. 


PILIC  HYDROELECTRIC  ENTERPRISES  IN  FRANCE. 

are  wont  to  think  of  our  own  country  as  soniew'hat 
ninent  in  the  matter  of  electric  energy  transmission, 
-0  indeed  from  many  standpoints  it  is,  yet  few  of  us 
e  how  much  of  actual  enterprise  has  been  shown  else- 
Switzerland   is    full    of   power-transmission    lines 
-  1  is  northern  Italy,  but  the  large  number  of  hydro- 
c   installations   that   have   been   made   in   France   is 
sing  to  those  who  have  not   followed  this  develop- 
The  ordinary  American  traveler  thinks  of  France 
r  from  being  a  country   of   abundant  water-powers, 
les  not   fully   realize  the   mountainous  character   of 
portions  of  France  nor  the  industry  of  its  people  in 
ig  out  water-powers   in   locations  and   of  capacities 
1   here   remain   unutilized.     A   recent   muster-roll   of 
h  public  hydroelectric  stations  has  been  made  by  our 
contemporary.  La  Revue  Electrique,  and  it  is  alto- 
surprising,  not  only  in  extent,  but  in  character.    It 
'wn  that  in  the   four  great  river  basins  of  France 
were  at  last  accounts  no  less  than  857  public  hydro- 
c  installations.    Of  these  the  Rhone  X'alley,  of  course, 
holds  the  first  place  in  number  and  in  importance, 
le  Garonne  Valley  is  not  far  behind,  and  those  of  the 
and  Loire  add  considerably  to  the  total. 

'HI  an  economic  standpoint  the  plants  of  the  Seine 
y  are  particularly  interesting,  since  these  are  in  a 
••ely  flat  country  where  the  average  fall  is  small  and 
<-■  utilization  of  small  powers  has  perhaps  been  pushed 
er  than  elsewhere.  There  are  149  public  hydroelectric 
r  plants  established  on  the  Seine  and  its  tributaries, 
■  two-thirds  of  them  for  strictly  local  use  and  the  re- 
■er  furnishing  energy  to  several  localities.  An  exami- 
!!  of  the  roster  of  plants  upon  these  particular  water- 


slieds  reveals  a  very  curious  and  interesting  state  of  affairs. 
Its  most  extraordinary  feature  is  the  thoroughness  with 
which  powers  of  so  trivial  a  size  that  they  would  hardly 
be  seriously  considered  here  have  been  harnessed  and  put 
to  good  use.  The  general  topography  of  the  country  is 
strongly  in  evidence  when  one  examines  the  available  heads 
employed  in  these  several  plants.  Only  four  of  the  entire 
number  show  a  head  of  over  10  m  and  these  are  all  small, 
considerably  under  100  hp.  The  utilization  of  falls  of  be- 
tween I  m  and  2  m  is  common,  and  the  average  head  seems 
from  a  rough  survey  of  the  data  to  be  not  over  3  ni.  Most 
of  the  installations,  too,  are  of  small  size,  only  two  of  the 
list  rising  to  the  dignity  of  200  hydraulic  hp  and  not  a  few 
running  under  10  hp,  yet  they  .are  all  put  to  service  and 
worked  for  what  they  are  worth  with  characteristic  French 
industry.  As  might  be  expected  from  the  small  amount  of 
power,  the  transmissions  are  generally  short,  12  miles  be- 
ing the  longest,  and  the  voltages  employed  are  consequently 
low,  in  a  very  large  number  of  instances  not  exceeding 
250  volts.  A  single  15,000-volt  installation  marks  the  maxi- 
mum pressure  employed.  Almost  the  whole  of  the  plants 
recorded,  therefore,  belong  to  the  type  of  small  plants, 
chiefly  for  local  lighting  and  industries  employing  motors, 
and  serve  communities  of  very  small  population.  They  are, 
however,  a  striking  example  of  making  the  mos'  of  small 
opportunities.  Wherever  a  little  fall  exists  it  is  promptly 
utilized  either  for  local  affairs  or  for  reinforcing  a  small 
existing  central  station.  Apparently  none  is  too  low  or  too 
small  to  escape  careful  scrutiny  with  a  view  of  utilization. 

Considering  the  number  of  plants  and  their  communal 
ownership,  one  instinctively  wonders  why  the  union  of  in- 
dividual powers  into  a  network  is  so  rarely  attempted,  as 
has  become  the  custom  in  this  country.  A  study  of  the 
situation,  however,  tells  the  story.  There  are,  for  instance, 
in  the  Department  of  the  Marne  twenty-one  such  hydro- 
electric plants.  Only  one  of  the  number  reaches  100  hp 
and  the  rest  range  between  3  hp  and  45  hp;  twelve  of  the 
number,  including  the  single  loo-hp  plant,  are  operating  on 
heads  of  less  than  2  m.  The  chance  for  combined  action, 
considering  the  small  size  of  the  individual  equipments,  is 
obviously  hardly  worth  considering,  yet  all  the  plants  are 
serving  a  useful  purpose  for  their  several  communities. 
A  situation  like  this  is  certainly  a  lesson  in  economics 
which  the  inhabitants  of  rural  districts  in  our  own  country 
may  well  take  to  heart.  Fancy  a  little  New  England  village 
of  200  or  300  inhabitants  taking  advantage  of  a  6-ft.  fall 
yielding  20  hp  or  25  hp  for  the  establishment  of  a  town 
plant;  yet  this  is  precisely  the  thing  which  many  a  small 
commune  in  rural  France  has  done,  to  say  nothing  of  simi- 
lar plants  established  entirely  for  private  use.  There  is 
nothing  in  these  little  powers  to  encourage  the  promoter, 
and  no  profits  to  accrue  save  those  derived  from  operation 
with  rigid  economy,  yet  they  serve  a  most  useful  purpose 
and  may  be  made  to  pay  a  fair  return  on  the  cash  actually 
spent.  If  the  whole  truth  were  known,  it  would  probablv 
be  found  that  not  a  few  of  these  little  French  plants  are 
almost  automatic  in  their  arrangement  and  are  administered 
with  a  rudimentary  simplicity  that  we  find  it  difficult  to 
imagine;  yet  they  accomplish  their  purpose  and  teach  a 
lesson  in  resourcefulness  and  economy  that  should  not  pass 
unheeded. 
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Cleveland  Incandescent  Lamp  Case. 

On  Oct.  12  Judge  John  M.  Killits,  of  the  United  States 
Circuit  Court,  sitting  at  Toledo,  Ohio,  handed  down  a  de- 
cree disposing  of  the  federal  suit  entered  in  the  United 
States  Circuit  Court  at  Cleveland  on  March  3  against 
thirty-five  electrical  and  other  manufacturing  companies 
on  the  charge  of  engaging  in  "unlawful  contracts,  com- 
binations and  conspiracies  to  restrain  the  trade  and  com- 
merce among  and  between  the  several  states  and  territories 
of  the  United  States  in  incandescent  lamps  and  to  monopo- 
lize the  same."  A  full  account  of  the  charges  then  filed 
is  given  in  the  issue  of  the  Electrical  World  for  March  9. 

An  answer  in  the  suit  was  filed  June  5,  which  consisted 
of  a  denial  in  detail  of  the  allegations  made,  and  included 
a  statement  that  since  the  filing  of  the  suit  the  General 
Electric  Company,  which  owned  75.2  per  cent  of  the  stock 
of  the  National  Electric  Lamp  Company,  had  closed  an 
option  and  purchased  the  remainder  of  the  stock,  which 
had  been  held  by  the  National  Electric  Lamp  Company 
under  an  agreement  that  the  entire  management  and  con- 
trol of  that  company  should  be  vested  in  and  exercised  by 
the  party  holding  the  minority  interest. 

The  decision  of  judge  Killits  is  in  the  form  of  a  decree, 
and  represents  an  agreement  arrived  at  between  Attorney- 
General  Wickershara  and  the  defendant  corporations.  The 
decree  dismisses  the  complaint  against  the  Kentucky  Elec- 
trical Company,  and  does  not  mention  the  complaints 
against  the  Libbey  Glass  Company,  Phoenix  Glass  Com- 
pany, York  Electric  Machine  Company  and  Dyer  Machine 
Company,  which  had  been  charged  with  making  agreements 
with  the  defendant  lamp  companies  to  give  to  them  better 
prices  and  terms  on  glass  bulbs,  lamp  bases  and  lamp-mak- 
ing machinery  than  to  their  competitors,  the  additional 
c-harge  being  that  these  companies  were  controlled  by  the 
incandescent  lamp  corporations.  It  is  understood  that  the 
government  dropped  its  case  against  these  manufacturers. 

The  preamble  of  the  decree  cites  that  the  defendants,  by 
leave  of  the  court,  withdraw  their  answers  to  the  suit  #nd 
state  in  open  court,  through  their  counsel,  that  it  is  not 
their  desire  or  intention  to  violate  the  provisions  of  the 
act  under  which  they  are  indicted;  that  it  is  their  desire 
and  inte.ition  to  comply  with  the  statutes  of  the  United 
States  referring  to  agreements,  combinations  or  conspir- 
acies in  restraint  of  trade;  that  their  previous  action  in  the 
premises  was  in  the  belief  that  it  was  not  in  violation  of 
the  law,  and  that  it  is  not  their  desire  or  intention  to 
operate  under  or  make  or  carry  on  such  contracts  or  prac- 
tices as  are  condemned  by  Congress,  as  now  construed  by 
the  court.  The  court  then  proceeded  to  give  the  terms  of 
the. decree,  the  entry  of  which  was  not  opposed  by  the  de- 
fendants, with  the  preliminary  statement  that  it  finds  that 
the  defendants  are  and  have  been  engaged  in  unlawful 
agreements  and  combinations  in  restraint  of  trade,  and 
that  the  doing  of  the  several  acts  and  things  set  forth  in 
the  petition  and  to  be  enjoined  are  unlawful. 

The  decree  states  that  the  General  Electric  Company  is 
now  the  owner  of  the  entire  capital  stock  of  the  National 
Electric  Lamp  Company,  and  at  the  time  of  the  filing  nf 
the  suit  was  the  owner  of  the  majority  of  such  stock;  that 
the  National  Electric  Lamp  Company  is  in  turn  the  owner 
of  the  entire  capital  stock  of  the  subsidiary  companies 
mentioned  in  the  suit ;  that  such  stock  ownership  has  been 
concealed  from  the  general  public  and  the  trade;  and  that, 
notwithstanding  such  stock  ownership,  the  General  Electric 
Company,  the  National  Electric  Lamp  Company  and  the 
latter's  subsidiary  companies  are  pretending  to  be  separate, 
distinct,  independent  and  competing  companies  in  the  busi- 
ness of  manufacturing,  dealing  in  and  selling  incandescent 
electric  lamps,  whereas  no  such  independence  or  competi- 
tion exists  or  has  existed;  and  that  the  General  Electric 
Companv  has  heretofore  been  largely  engaged  in  carrying 
on   an   incandescent   lamp  business   indirectly  through   said 


companies.  It  is  therefore  ordered  that  the  National  Elec 
trie  Lamp  Company  and  all  of  its  subsidiary  companies  b 
each  and  all  of  them  dissolved,  and  the  General  Eleetri 
Company  is  enjoined  from  hereafter  conducting,  exceptin 
in  its  own  name,  the  business  heretofore  or  hereafter  cat 
ried  on  by  it  in  incandescent  lamps  of  any  and  every  ik 
scription.  It  is  further  ordered  that  all  factories,  plain 
and  all  manufacturing  and  selling  departments  operate 
and  owned  by  the  General  Electric  Company  for  th 
manufacture  and  sale  of  incandescent  lamps  shall  be  mad 
known  to  the  general  public  and  trade  as  the  property  an 
business  of  that  company;  provided  that  the  General  Elei 
trie  Company  is  not  prohibited  using  the  trade  names  c 
incandescent  lamps  lawfully  manufactured  or  sold  by  i 
including  the  trade  names  now  employed  by  the  Nation 
Electric  Lamp  Company  and  its  subsidiaries,  if  it  acquit' 
such  trade  names  and  the  business  of  manufacturing  lam- 
to  which  the  same  are  applied,  but  such  names  shall  ' 
known  as  the  property  of  the  General  Electric  Company. 

The  decree  names  the  following  as  the  companies  su 
sidiary  to  the  National  Electric  Lamp  Company:  Americ 
Electric  Lamp  Company,  Banner  Electric  Company,  Br 
liant  Electric  Company,  Bryan-Marsh  Company,  Bucke 
Electric  Company,  Colonial  Electric  Company,  Cokimt 
Incandescent  Lamp  Company,  General  Incandescent  Lai 
Company,  Economy  Electric  Company,  Fostoria  Incand 
cent  Lamp  Company,  Independent  Incandescent  Lamp  Co 
pany,  Munder  Electric  Company,  New  York  &  Ohio  Co 
pany,  Shelbv  Electric  Company,  Standard  Electrical  Mai 
facturing  Company,  Sterling  Electrical  Manufactun 
Company,  Sunbeam  Incandescent  Lamp  Company,  Fosto 
Bulb  &  Bottle  Company,  Providence  Gas  Burner  Comp; 
and  Warren  Electric  &  Specialty  Company. 

The  General  Electric  Company,  together  with  the  abo 
mentioned    defendants   and   the    Westinghouse   Electric 
Manufacturing    Company,    Westinghouse    Lamp   Compa 
Aetna  Electric  Company,  Capital  Electric  Company,  Fra 
lin   Electric    Manufacturing   Company,    Liberty   Electr 
Manufacturing  Company  and  Gilmore  Electric  Comp: 
is  enjoined  from  making  or  carrying  out,  directly  or 
directly,    any    contracts   with   any    manufacturer   of   la 
making  machinery  or  with  any  manufacturer  of  bulbs 
tubing  for  incandescent  lamps  whereby  such  nianufacti 
is  bound  not  to  sell  his  goods  to  others  than  the  said 
fendants  or  any  of  them  or  to  sell  to  the  said  defend: 
or  any  of  them  at  other  and  dififerent  prices  and  term 
payment   than   those   to   which   they   severally   may  sel 
other  purchasers. 

All  of  the  defendants  above  noted  are  enjoined  f 
fixing  by  combination,  or  any  other  act  between  any 
or  more  of  them,  or  between  any  of  them  and  others,  i- 
price  at  which  any  incandescent  electric  lamp  of  any  '■■ 
tern,  character  or  type,  whether  made  or  sold  under  le'  '- 
patent,  license  or  otherwise,  shall  be  sold  either  at  wl  i' 
sale  or  retail ;  provided  that  any  of  the  defendants  law  i.> 
owning  patents  may  grant  to  another  defendant  0  t^ 
others,  or  may  receive,  proper  manufacturing  lice  <;■ 
under  such  patents,  or  under  any  patents  lawfully  o\  C' 
by  any  of  the  defendants  or  others,  upon  terms  and  c(  n- 
tions  fixed  by  the  licensors ;  provided  further  that  any  |^' 
licensor  is  prohibited  from  requiring  or  imposing  upot  ii' 
licensees  the  fixing  of  the  wholesale  price  to  be  obse  «> 
by  the  licensee  vendees ;  and  the  purchasers  of  such  I  '?• 
from  either  the  licensor  or  licensee  or  from  the  vende  0. 
either  the  licensor  or  licensee,  whether  at  wholesale  off- 
tail,  shall  not  be  in  any  manner  restricted  as  to  the  i« 
at  which  such  lamps  shall  be  sold  to  the  public  or  tdii}' 
dealer  or  consumer. 

The  defendants  are  enjoined  from  maintaining,  by  a  ee- 
ment,  differentials  between  lamps  which  do  not  hi  act 
dififer  in  quality  or  efficiency  and  from  allowing  disc  nts 
based  on  aggregate  purchases  from  different  mai>  ^'■' 
turers. 
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I'he  defendants  are  enjoined  from  making  or  enforcing 
:y  agreement  with  dealers,  jobbers  and  consumers  who 
ly  from  the  said  defendants  either  tantalum,  tungsten, 
pphitized-filament  or  ordinary  carbon-filament  lamps, 
Mereby  such  dealers,  jobbers  and  consumers  are  compelled 
t  purchase  all  of  their  ordinary  carbon-filament  lamps 
lim  said  defendants  as  a  condition  to  the  purchase  of 
^d  other  type  or  types  of  lamps:  and  they  are  enjoined 
tim  discriminating  against  any  dealer,  jobber  or  consumer 
isiring  to  purchase  tantalum,  tungsten  and  graphitized-fila- 
i.-nt  lamps  because  of  the  fact  that  the  latter  purchases 
clinary  carbon-filament  lamps  from  others,  and  from  dis- 
cminating  against  any  dealer,  jobber  or  consumer  desiring 
i:purchase  any  one  or  more  of  the  above-mentioned  types 
C  lamps  because  of  the  fact  that  he  purchases  any  other 
c,  the  said  lamps  from  other  manufacturers  of  or  dealers 
i,them. 

jThe  defendants  are  enjoined  from  making  discounts 
h-ed  on  the  quantity  of  lamps  purchased  bv  anv  dealer, 
jiber  or  consumer,  from  making  such  discounts  on  the 
biis  of  the  total  quantity  of  lungsten.  tantalum,  graphi- 
t:d-filanient  or  ordinary  carbon-filament  lamps,  or  the 
bal  quantity  of  ordinary  carbon-filament  lamps  or  any 
■r  more  of  other  types  of  lamps  sold,  and  are  en- 
!  from  making  any  discounts  based  on  the  total 
,  ity  of  any  two  or  more  types  of  lamps  sold,  when  the 
r,ult  is  to  combine  or  aggregate  discounts  on  both  an  un- 
pented  lamp  and  a  lamp  patented  or  claimed  to  be  patent- 
e<  and  the  defendants  are  enjoined  from  utilizing  any 
pents  which  they  may  have  or  claim  to  have,  or  which 
tly  may  hereafter  acquire  or  claim  to  have  acquired,  as 
apeans  of  controlling  the  manufacture  or  sale  of  any  type 
0  types   of   lamps    which    are    not    protected    by    lawful 

'    defendants  are  enjoined   from  offering  or  making 
favorable   prices   or   terms   of   sale   for  incandescent 
;o  lamps  to  the  customers  of  any  rival  manufacturer 
they  at  the  same  time  oflfer  to  their  established  trade, 
w;re  the  purpose  is  to  drive  out  of  business  such  rival 
itiufacturer  or  otherwise  unlawfully  to  restrict  the  trade 
ai  commerce  of  the  United  States  in  incandescent  electric 
l^^ps;  provided   that  no  defendant  is  restricted  from  mak- 
"  "^ny  price  for  incandescent  electric  lamps  to  meet  or  to 
ete   with    prices    previously    made    by    any    other    de- 
nt   or    by    any    rival    manufacturer:    and    provided. 
'  r,  that  nothing  in  the  decree  shall  be  taken  in  any 
t  to  restrict  fair,  free  and  open  competition  in  the 
I  the  lamps. 

decree  enjoins  the  defendants  in  suit  who  are  li- 
es, namely,  the  Westinghouse  Electric  &  Manufactur- 
ompany  and  others  above  mentioned,  from  operating 
any  license  contracts  or  agreements  so  far  as  such 
icts  or  agreements  provide  that  prices  and  terms  of 
'f  incandescent   electric   lamps   shall  be  fixed  other- 
han  by  the  licensor,  or  containing  provisions  fixing 
"ice  at  which  any  purchaser  or   any  vendee   from   a 
:acturer  shall  sell  incandescent  electric  lamps. 
■   (jeneral  Electric  Company  is  enjoined  from  exercis- 
~  option  to  purchase  the  capital  stock  of  the  defendant 
'  lin  Electric  Manufacturing  Company  or  from  exer- 
-   or  attempting  to   exercise  any   influence  or  control 
that  company  by  virtue  of  its  option. 
0  decree  reserves  to  the  court  jurisdiction  in  the  case 
■'le  purpose  of  enforcing  its  provisions  and  also  for 
irpose  of  modifying  any  of  its  injunctive  provisions 
any  defendant  upon  the  joint  application  of  the  at- 
y-general  and  such  defendant. 

is  ordered  that  the  defendants  be  given  a  period  of 
"1  ty  days  from  Oct.  I2  for  compliance  with  the  terms  of 
th decree:  but  they  are  given  a  delay  of  six  months  from 
>"  after  that  date  for  compliance  with  the  terms  relating 
'"Je  dissolution  of  the  National  Electric  Lamp  Company 
■*n  Its  subsidiary  companies. 


On  the  day  when  the  decree  of  Judge  Killits  was  filed 
Attorney-General  Wickcrsham  made  the  following  state- 
nient : 

"The  decree  entered  to-day  by  the  Circuit  Court  of  the 
United  States  for  the  Xorthern  District  of  Ohio  against 
the  General  Electric  Company  and  about  thirty  or  more 
defendants  is  the  outcome  of  a  suit  which  the  government 
brought  about  six  months  ago  to  break  up  a  combination 
in  restraint  of  interstate  trade  and  commerce  in  incan- 
descent lamps. 

"It  appeared  that  the  combination  controlled  practically 
97  per  cent  of  the  electric  lamp  business  of  the  country 
and  that  it  was  regulating  by  agreement  prices  at  which 
all  lamps  were  sold.  The  larger  part  of  the  business  was 
done  through  the  General  Electric  Company  by  means  of 
its  ownership  of  the  National  Electric  Lamp  Company, 
which,  in  turn,  controlled  a  number  of  subsidiarv  com- 
panies, though  all  of  these  were  pretending  to  operate  as 
independent  and  competing  concerns.  The  balance  of  the 
business  was  done  through  the  Westinghouse  Electric 
Manufacturing  Company,  the  Westinghouse  Lamp  Com- 
pany and  a  number  of  smaller  companies  named  in  the 
petition. 

"The  defendants  by  this  combination  not  only  controlled 
the  prices  at  which  lamps  were  sold  by  the  manufacturers, 
but  even  the  prices  at  which  they  were  resold  by  jobbers 
and  dealers,  and  then  controlled  not  only  the  prices  at  which 
lamps  covered  by  patents  were  sold,  but  the  price  at  which 
unpatented  lamps  were  sold,  and  they  were  enabled  by  the 
enormous  power  thus  secured  over  the  market  to  require 
practically  all  purchasers  of  lamps  to  buy  unpatented  lamps 
from  members  of  the  combination  as  a  condition  to  the 
right  to  purchase  patented  lamps. 

"In  addition  to  this  the  defendants  engaged  in  the  com- 
bination had  resorted  to  many  practices  contrary  to  fair 
trade  in  order  to  crush  and  destroy  independent  rivals. 

"All  the  defendants  duly  filed  their  answers  to  the  peti- 
tion of  the  government,  but  later,  after  the  government 
was  prepared  to  present  its  testimony  and  after  the  deci- 
sions of  the  Supreme  Court  in  the  Standard  Oil  and  To- 
bacco cases,  the  defendants  in  this  case  indicated  a  desire 
to  submit  to  a  decree.  After  full  consideration  and  many 
conferences  extending  throughout  the  summer  a  decree 
satisfactory  to  the  government  was  obtained.  Accord- 
ingly, by  leave  of  the  court,  the  answers  of  the  defendants 
have  been  withdrawn  and  the  decree  aforesaid  entered 
to-day. 

"B}-  this  decree  the  contracts  and  combinations  entered 
into  by  all  the  defendants  are  declared  to  be  unlawful 
under  the  Anti-Trust  act,  and  they  are  severally  enjoined 
from  entering  into  or  performing  any  agreements  or  ar- 
rangements of  any  nature  by  which  the  prices  of  incan- 
descent electric  lamps  of  any  type  or  description,  whether 
patented  or  unpatented,  are  to  be  sold,  either  at  wholesale 
or  retail. 

"In  addition  to  this  general  injunction  there  are  certain 
specific  things  accomplished  by  the  decree  which  are  of 
far-reaching  importance  to  the  freedom  of  competition  in 
interstate  coinmerce,  and  which  it  is  believed  will  estab- 
lish precedents  of  genuine  value  to  the  government  in  any 
like  cases  that  may  arise.     Among  these  are  the  following: 

"First:  The  National  Electric  Lamp  Company  and  all  its 
subsidiary  companies  are  ordered  to  be  dissolved  and  the 
General  Electric  Coinpany  is  forbidden  hereafter  to  con- 
duct any  business  in  the  manufacture  or  sale  of  electric 
lamps  except  in  its  own  name. 

"Second:  The  practice  of  fixing  the  resale  price  on  any 
style  of  lamp,  whether  patented  or  unpatented,  is  here- 
after forbidden,  and  when  once  a  lamp  has  been  manufac- 
tured by  the  owner  of  a  patent  or  his  licensee  and  sold  to 
a  wholesale  or  retail  dealer  the  price  at  which  such  dealer 
sells  to  another  or  to  the  public  is  open  to  free  competition. 

"Third:  The  method  by  which  competition  in  unpatented 
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articles  has  been  suppressed  through  the  use  of  a  patented 
article  is  declared  to  be  unlawful,  and  is  forbidden.  The 
manner  in  which  this  was  done  is  fully  explained  in  the 
government's  bill.  But,  in  brief,  it  may  be  stated  that  the 
practice  consisted  in  a  system  of  contracts  with  dealers, 
jobbers  and  consumers  by  which  they  were  compelled  to 
agree  to  purchase  from  the  defendants  all  their  supply  of 
carbon  lamps  on  which  the  patent  had  expired  as  a  condi- 
tion to  the  right  to  purchase  certain  lamps  known  to  the 
trade  as  tungsten,  tantalum  and  metalized-filament  lamps, 
which  are  still  claimed  to  be  patented.  By  means  of  ag- 
gregating discounts  on  lamps  claimed  to  be  patented  with 
discounts  on  lamps  not  patented,  another  weapon  was  used 
to  suppress  competition  in  unpatented  lamps.  Both  these 
practices  had  the  effect  of  continuing  a  monopoly  on  an 
article  long  after  the  patent  had  expired  by  tying  up  its 
sale  with  a  patented  article  which  the  trade  required. 

"Fourth:  The  General  Electric  Company  and  each  and  all 
of  the  defendants  engaged  in  the  manufacture  of  electric 
lamps  are  enjoined  from  entering  into  or  carrying  out  cer- 
tain contracts  which  it  has  been  the  practice  to  make  in  the 
past,  by  which  the  manufacturers  of  bulbs,  tubing  and 
other  parts  necessary  to  a  completed  lamp  were  bound  not 
to  sell  the  article  manufactured  by  them  to  anybody  except 
the  defendants  save  upon  unequal  conditions.  The  result 
of  this  part  of  the  decree  is  that  independent  manufac- 
turers of  electric  lamps  will  hereafter  be  enabled  to  secure 
the  parts  necessary  to  such  manufacture  without  the  unfair 
and  unnatural  restraint  which  has  heretofore  existed. 

"Fifth:  All  parties  to  the  combination  are  enjoined  from 
hereafter  seeking  to  injure  the  business  or  secure  the  trade 
of  rival  manufacturers  by  offering  and  making  terms  or 
prices  for  incandescent  lamps  to  the  customers  of  such 
rival  manufacturers  more  favorable  than  they  make  to 
their  established  trade,  though  nothing  in  the  decree  is  to 
be  taken  in  any  respect  as  a  restraint  upon  fair,  free  and 
open  competition. 

"It  may  be  proper  to  add  that  the  investigation  out  of 
which  this  suit  arose  also  disclosed  eleven  other  patent 
pools  of  a  similar  nature  by  which  the  prices  of  various 
electrical  devices  and  supplies  were  fixed  and  to  which 
some  of  these  defendants  were  parties.  But  since  the  in- 
stitution of  this  suit  all  these  pools  have  been  voluntarily 
dissolved. 

"It  may  further  be  said  that  the  investigation  also  dis- 
closed a  general  trade  and  patent  agreement  between  the 
General  Electric  Company  and  the  Westinghouse  Electric 
&  Manufacturing  Company,  the  two  largest  electrical 
concerns  in  the  country,  covering  substantially  their  whole 
business;  but  this  agreement,  since  the  institution  of  the 
government's  suit,  has  expired  by  limitation  and  has  not 
been,  and  it  is  believed  will  not  be,  renewed." 

\''ice-president  B.  G.  Tremaine,  of  the  National  Electric 
Lamp  Company,  stated  that  the  decree  would  not  affect  the 
operation  of  any  of  the  plants  included  in  the  order  of 
dissolution.  The  General  Electric  Company,  he  said,  had 
purchased  the  stock  of  the  National  Electric  Lamp  Com- 
pany. The  latter  and  its  subsidiaries  will  be  dissolved,  but 
they  are  all  the  property  of  the  General  Electric  Company 
and  Mr.  Tremaine  believes  they  can  be  operated  by  it  with- 
out violating  the  Sherman  anti-trust  law.  Instead  of  be- 
ing run  separately  and  under  different  names,  the  com- 
panies can  make  it  plain  on  all  their  stationery  and  many 
other  ways  that  they  are  owned  by  the  General  Electric 
Company  and  that  everything  connected  with  them  is  under 
its  control. 

The  Bryan-Marsh  Company  in  a  circular  letter  to  its 
customers  states  that  there  will  necessarily  be  some  changes 
brought  about  on  account  of  the  decree,  but  that  these 
changes  will  in  no  way  affect  the  personnel  of  the  companv, 
which  will  continue  to  render  the  same  service,  and  whose 
methods  of  conducting  its  business  will  not  undergo  any 
change. 


American  Institute  of   Electrical  Engineers  Affairs. 


At  a  meeting  on  Oct.  13  of  the  board  of  directors  of  tli 
American  Institute  of  Electrical  Engineers  a  resolution  w:i 
adopted  providing  for  a  Pacific  Coast  meeting  of  the  Insti 
tute  at  Portland,  Ore.,  in  the  month  of  April,  1912.  Upn 
the  report  of  the  board  of  examiners  eighty-six  associati 
were  elected,  forty-four  students  enrolled  and  seven  a 
sociates  transferred  to  the  grade  of  member.  A  universii 
branch  was  authorized  at  the  Oklahoma  Agricultural  an 
Mechanical  College,  Stillwater,  Okla.,  and  another  at  Y:i! 
University. 

The  law  committee  reported  its  interpretation  of  tl 
provisions  of  the  constitution  providing  for  second  nom 
nees  on  the  directors'  ticket  of  nominees  and  gave  the  opii 
ion  that  the  request  of  two  members  of  the  board  for  tl 
naming  of  a  second  nominee  operated  of  itself,  withoi 
further  ballot,  to  put  the  name  of  such  nominee  upon  tl 
directors'  ticket.  The  president  announced  the  appointme 
of  Mr.  W.  D.  Weaver  to  serve  as  a  member  of  the  Edis' 
medal  committee  for  five  years  and  also  informed  tl 
lioard  that  the  following  members  had  been  appointed  ( 
the  United  States  national  committee  of  the  Internation 
Electrotechnical  Commission :  Mr.  C.  O.  Mailloux,  pre: 
dent;  Dr.  Arthur  E.  Kennelly,  secretary;  Messrs.  Comfr 

A.  Adams,  Louis  Bell,  John  J.  Carty,  Carl  Hering,  Jo! 
\V.  Howell,  John  W.  Lieb,  Jr.,  Ralph  D.  Mershon,  Edwa 

B.  Rosa,  Charles  F.  Scott,  Clayton  H.  Sharp,  Samuel  Sh 
don,  Charles  P.  Steinmetz  and  Samuel  W.  Stratton. 

The  cominittee  appointed  at  the  August  meeting  of  t 
hoard  to  welcome  and  entertain  Mr.  S.  Z.  de  Ferrai 
president  of  the  Institution  of  Electrical  Engineers  of  Grc 
Britain,  visiting  the  United  States,  reported  that  it  li 
given  a  luncheon  in  honor  of  the  distinguished  guest  whic 
in  addition  to  Mr.  de  Ferranti  and  the  other  guests 
honor,  was  attended  bv  nine  past-presidents  and  fifteen  1 
ficers  of  the  Institute. 

On  the  invitation  of  the  International  Society  for  Tt 
ing  Materials,  the  president  was  authorized  to  appoiii 
delegate  to  represent  the  Institute  at  the  sixth  congress 
that  society,  to  be  held  in  September,  1912.  The  secret: 
was  instructed  to  publish  with  the  standardization  rules 
the  Institute  the  decisions  of  the  International  Electrote 
nical  Commission  at  Turin  in  regard  to  standard  symboln 
the  direction  for  indicating  advancement  of  phase  in  grap 
diagrams  of  alternating-current  quantities,  and  a  resn 
of  the  principles  of  the  rating  of  electrical  machinery 
the  leading  foreign  countries. 

A  resolution  was  adopted  providing  for  a  committee 
electrophysics    as    a    standing   technical    committee   of 
Institute  and  the  appointment  on  the  committee  of  the  s;  • 
immber  of  members  as  are  appointed  on  the  other  techn 
committees  of  the  Institute. 

In  view  of  the  resolution  proposed  and  carried  with  m 
applause  at  the  International  Electrical  Congress  at  Ti 
complimenting  the  American  Institute  of  Electrical  E  1 
neers  on  its  practice  of  inserting  in  its  publications  -■ 
metric  equivalent  value  in  parentheses  after  each  exp  • 
sion  of  values  in  English  measures,  and  also  in  view  of " 
request  of  the  congress  that  the  technical  societies  ot^l' 
countries  in  which  the  metric  system  is  not  yet  officia  >< 
invited  to  follow  the  example  of  the  American  Institut  'i 
Electrical  Engineers,  the  board  adopted  a  resolution  "- 
structing  the  editing  committee  to  regard  as  standard  p  c- 
tice  and  to  continue  the  insertion  of  metric  equival  Is 
and  to  include  in  its  "Suggestions  to  Authors"  the  req^st 
that  the  authors  themselves,  as  far  as  possible,  make  he 
metric  insertions  in  order  to  facilitate  the  work  of  W 
editing  coinmittee.  It  was  also  resolved  that  the  Inst  ite 
adopt  the  standard  international  symbology  decided  'O" 
by  the  International  Electrotechnical  Commission  and  la' 
the  editing  committee  be  requested  to  include  in  its  .is' 
gestions  to  Authors"  the  request  that,  as  far  as  posi'K. 
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the  authors  of  all  papers  also  adopt  this  syuibology ;  and 

hat  the  Institute  adopt  as  the  standard  direction  for  ex- 

-sing  advancement  of  phase  in  graphic  diagrams  of  al- 

?iating-curront  quantities  the  counter-clockwise  direction 

!'lardized  by  the  International  Electrotechnical  Commis- 

:.  and  that  the  editing  committee  be  requested  to  ask  the 

luihors  of  Institute  papers,  as  far  as  possible,  to  use  this 

-tandard   direction    in   diagrams   prepared    for   publication 

'n  the  Institute  transactions. 

1   The  meeting  closed  with  the  adoption  of  a   resolution. 

■jffered  by   Past-president  Jackson,   expressing  the  appre- 

'iation  of  the  board  of  directors  of  the  distinguished  ser- 

ices  of   President    Dunn,   Chairman   Mailloux,    Secretary 

vcnnelly.   Dr.    Sharp   and   of   the   president   of   the    Inter- 

mnal  Commission,  Dr.  Elihu  Thomson,  and  their  asso- 

cd  American  delegates  to  the  International   Electrical 

■igress  at  Turin,  in  representing  the  Institute  with  grat- 

ng  enhancement   of   its   reputation    and   dignity   in   the 

otions  and  meetings  of  the  congress  and  of  the  Inter- 

•onal  Electrotechnical  Commission. 


Annual  Rejuvenation  of  the  Sons  of  Jove. 


■ctween  three  and  four  hundred  delegates  from  all  over 
country  were  in  attendance  at  the  annual  rejuvenation 
he  Sons  of  Jove  at  Denver,  Col.  this  week.  The  reign- 
Jupiter  of  the  order,  Mr.  J.  F.  Dostal,  formerly  of 
ver  and  now  of  Colorado  Springs,  had  arranged  an 
orate   entertainment   program    for   the   delegates.     On 

■  16  there  was  a  smoker  at  the  Colorado  Traffic  Club  and 
annual  rejuvenation  was  held  on  Oct.  17  at  El  Jebel 

:;ple.  when  over  one  hundred  candidates  were  initiated. 

■  rejuvenation  was  preceded  by  a  parade  in  which  the 
fibers  wore  the  garb  of  the  order.  In  honor  of  the 
ivenation  the  streets  were  a  blaze  of  red  light  and 
.  ial  electrical  floats  of  elaborate  design  formed  a  fea- 

The    business    sessions    were    held    in    the    Brown 

ice  Hotel,  where  a  banquet  was  held  on  Oct.  18  as  the 

eluding   function   of  the  convention.     At  the  business 

-ion  in  the  morning  Mr.  R.  W.  Jaynes,  of  Pittsburgh. 

was  elected  Jupiter  for  the  coming  year. 


Convention  of  Railway  Signal  Engineers. 


he  sixteenth  annual  convention  of  the  Railway  Signal 
■iciation    was    held    at    the    Hotel    Antlers,    Colorado 
ings,  Col.,  Oct.   10,   II   and   12.     There  were  over  500 
^•rations  and  the  papers  and  committee  reports  were 
ted  and  bound  for  the  meeting.     The  latter  comprised 
pages    and    had    been    so    carefully    prepared    by    the 
ors  and  committeemen  that  they  went  through  without 
h  discussion    or   objection.     The   reports   of   the   coni- 
tees  on  wires  and  cables,  electric  signaling  for  electric 
\vays  and  on   storage   batteries   were   especially   inter- 
■ig.     The   committee   on   storage   batteries   devoted   its 
Ts  to  the  preparation  of  specifications  for  portable  cells 
He  all-lead  type  designed  to  be  transported  to  central 
'ging  stations  for  recharging  and  to  be  used  for  operat- 
-■   electric-motor   signals,    control    and    line    circuits,    etc. 
:e   batteries    contain    from    two    to    six    cells    and    have 
pacities  ranging  from  40  amp-hours  to   100  amp-hours. 
le  report   of   the   committee   on   wires   and   cables   em- 
aces  specifications  for  lead-covered  cable  for  circuits  of 
'  '  volts  or  less;   specifications   for  underground,  braided 
•es  for  circuits  of  660  volts  or  less;  specifications  for 
1  covered  cables  for  2200-volt  service;  specifications  for 
/per-clad    steel    bond    wires,    and    specifications    for    30 
cent   conductivity    of    hard-drawn,    copper-clad,    steel 
-  wire.     Mechanical,   chemical   and    electrical    tests   of 
"er  insulation  are  required  which   are  more   stringent 


than  those  specified  in  the  National  Electrical  Code.  The 
insulation  must  show  an  analysis  not  less  than  30  per 
cent  nor  more  than  33  per  cent  of  pure  Upriver  fine,  dry 
Para  rubber  of  best  quality;  not  more  than  4  per  cent  of 
solid,  waxy  hydrocarbons  consisting  of  refined  paraffine 
or  pure  ozokerite;  not  more  than  0.7  per  cent  of  free  sul- 
phur; not  more  than  2.5  per  cent  total  sulphur.  There 
must  be  freedom  from  all  foreign  matter,  and  the  mineral 
matter  shall  be  such  as  will  not  have  a  deleterious  effect 
on  the  insulation. 

The  attendance  of  electrical  manufacturers  and  tlicir 
representatives  was  unusually  large.  The  entertainment 
features  were  more  numerous  than  at  other  meetings,  prob- 
ably due  to  the  many  attractions  around  Colorado  Springs. 
Trips  were  made  to  Pike's  Peak,  the  Garden  of  the  Gods. 
Cheyenne  Canyon  and  Cripple  Creek.  The  annual  baseball 
game  of  East  vs.  West  was  attended  by  the  entire  delega- 
tion. 

The  newly  elected  officers  are  Mr.  C.  C.  Anthony,  Penn- 
sylvania Railroad  Company,  Philadelphia,  Pa.,  president; 
Messrs.  B.  H.  Mann,  Missouri  Pacific  Railway,  and  F.  P. 
Patenall,  Baltimore  &  Ohio  Railroad,  vice-presidents,  and 
Mr.  C.  C.  Rosenberg,  secretary-treasurer.  Quebec,  Can- 
ada, was  selected  as  the  place  for  the  next  annual  meeting, 
which  W'ill  be  held  in  September.  1912. 


Officials  of  the  American  Electric  Railway  Association. 


The  last  business  meetings  of  the  thirtieth  annual  con- 
vention of  the  American  Electric  Railway  Association  were 
held  on  Oct.  13  at  Atlantic  City,  N.  J.  The  entertainment 
features  of  the  convention  lasted  until  that  date  and  were 
concluded  by  an  interesting  aviation  exhibit. 

Mr.  Thomas  N.  McCarter.  president  of  the  Public  Service 
Corporation  of  New  Jersey,  was  elected  president  of  the 
association  for  the  ensuing  year.  The  other  officials  of  the 
parent    association    are    as    follows:     First   vice-president. 


Gen.  George  H.  Harries,  Chicago,  111.;  second  vice- 
president,  Mr.  Charles  N.  Black,  United  Railroads  of  San 
Francisco;  third  vice-president,  Mr.  C.  Loomis  Allen, 
Syracuse  (N.  Y.)  Rapid  Transit  Railway;  fourth  vice- 
president,  Mr.  Charles  L.  Henry,  Indianapolis  &  Cincinnati 
Traction  Company ;  secretary  and  treasurer,  Mr.  H.  C. 
Donecker. 

The  new  officials  of  the  allied  American  Electric  Railway 
Engineering  Association  are  as  follows:  President,  Mr.  E. 
O.   Ackerman,   Columbus    (Ohio)    Railway  &  Light  Com- 
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pany;  first  vice-president,  Mr.  Martin  Schreiber,  Public 
Service  Railway,  Xewark,  X.  J.;  second  vice-president,  Mr. 
L.  P.  Crecelius,  Cleveland  (Ohio)  Railway;  third  vice- 
president,  Mr.  John  Lindall,  Boston  (Mass.)  Elevated  Rail- 
way; secretary-treasurer,  Mr.  Norman  Litchfield,  Inter- 
borough  Rapid  Transit  Company,  New  York. 

The  report  of  the  committee  on  education  was  presented 
by  Prof.  H.  H.  Norris  before  the  American  Association  on 
Oct.  10.  The  committee  invited  five  companies  last  year  to 
co-operate  in  an  actual  experiment  with  employees.  Each 
company  was  asked  to  contribute  a  reasonable  sum  of 
money  and  five  young  men  with  whom  the  committee  could 
conduct  its  experiment.  The  committee,  Professor  Norris 
said,  believed  that  if  a  young  man  could  be  stimulated  to 
investigate  further  than  the  actual  demands  of  his  job  re- 
quired he  could  be  led  to  undergo  a  process  of  self-educa- 
tion. The  commijtee  enrolled  twenty-seven  students  last 
year,  and  it  recommends  that  the  experiment  be  continued 
another  year  and  that  the  number  of  students"  enrolled  be 
increased  to  100.  It  was  also  recommended  that  each  student 
lie  expected  to  pay  $5  as  evidence  of  his  appreciation  of  the 
work,  and  that  each  company  be  expected  to  pay  not  to 
exceed  $35  for  each  student  enrolled.  The  total  expendi- 
tures for  the  period  of  the  experiment  averaged  $22  per 
student. 

Mr.  Horace  W.  Flashman,  who  acted  as  instructor  for 
the  committee,  stated  in  an  appendix  to  the  report  of  the 
committee  that  227  letters  were  written  to  the  boys.  The 
students  were  encouraged  to  ask  questions  regarding  their 
daily  work.  To  the  first  one  or  two  problems  the  answers 
were  brief  and  hesitating,  the  boys  feeling  that  they  were 
walking  through  unfamiliar  fields.  At  the  close  of  the 
course  in  practically  all  cases  the  answers,  although  on 
more  difficult  subjects,  were  extended  and  complete. 


Organization  of  the  Gas,  Electric  and  Railway 
Association  of  Oklahoma. 

As  a  result  of  a  meeting  of  parties  interested  called  by 
Prof.  Harold  V.  Bozell,  director  of  the  school  of  electrical 
engineering  at  the  University  of  Oklahoma,  on  Oct.  6,  the 
Gas,  Electric  and  Railway  Association  was  formed,  with 
the  following  officers:  President,  Mr.  Noel  R.  Gascho,  man- 
ager of  the  Alva  Light  &  Power  Company;  vice-president, 
Mr.  Fred.  \V.  Caldwell,  manager  of  the  Shawnee  Gas  & 
Electric  Company;  secretary-treasurer.  Prof.  Harold  V. 
Bozell,  Norman ;  directors,  Messrs.  Galen  Crow,  manager 
of  the  Guthrie  Light  &  Power  Company,  and  Paul  M.  Gal- 
loway, manager  of  the  Tulsa  Gas  &  Electric  Company, 
each  for  one  year;  V.  H.  Francis,  manager  of  the  King- 
fisher Municipal  Electric  Light  &  Water  Plant,  and  L.  A. 
Pritchett,  manager  of  the  Marlow  Alunicipal  Electric  Light 
Plant,  each  for  two  years. 

During  the  sitting  of  the  committee  appointed  to  make 
recommendations  as  to  the  scope  of  the  organization,  and 
to  present  a  constitution  and  accompanying  by-laws,  there 
was  a  general  discussion  regarding  the  defects  of  the 
Public  Utilities  Association  and  the  benefits  from  the  pro- 
posed organization  to  be  derived  by  both  privately-owned 
and  municipal-ow-ned  plants.  During  its  existence  the 
public  of  the  State  seemed  to  have  an  idea  that  the  former 
society  was  some  sort  of  political  organization,  or  at  least 
an  organization  to  fight  the  laws  and  commissions,  etc., 
which  came  into  being  at  the  time  of  statehood.  The  cen- 
tral stations  had  to  overcome  great  difficulties  at  the  time, 
on  account  of  the  numerous  regulations  they  had  to  con- 
form to  at  once,  and  when  the  managers  got  together  in 
the  old  association  and  talked  over  these  matters  they  were 
unhappily  reported  as  combining  against  the  public.  Mr. 
y.  H.  Francis,  of  the  Kingfisher  municipal  plant,  showed 
very    clearly    how    the    proposed    association    could    help 


the   municipal   plants   and   explained   some   of   tlic   trouble 
that  the  municipal  manager  has  that  the  private  manag 
knows  nothing  of.     The  question  as  to  how  the  State 
ganizations  might  be  able  to  reach  the  commissioners 
councilmen   of   different   cities   where   there   is   munic^ 
ownership  was  discussed  and  the  sentiment  of  the  mur 
pal  managers  present  seemed  to  be  that  in  times  of 
agreement    with    superiors    over    matters    of    engineer! 
facts  and  proper  management  they  would  be  helped  ve 
much  by  the  fact  that  their  views  would  often  be  back 
by  acts  of  the  association  which  would  have  much  weig 
with  the  city  fathers.     The  question  of  the  good  the 
ciety  would  be  able  to  do  in  the  way  of  prevention  of  "f^ 
legislation"    and    the    enactment    of    good    legislation 
brought  up  by  Professor  Bozell,  who  cited  some  instanij 
of  legislation  in  neighboring  States  which,  if  enacted,  woiji 
have   caused  some   sorts   of   business   to  be  a  joke, 
point   was  brought   out   that   this   influence   on   legislatk 
would  be — and  could  exist  in  no  other  way — only  the  in 
nishing  of   facts  to  the  legislators  concerning  the  effe 
certain  proposed  laws  would  have  if  enacted  and  that  tfl 
association  would  countenance  no  one  bringing  influence  * 
bear  to  have  legislation  "favorable  to  interests"  enacte 
The  purpose  of  the  association   would  be  the   promoticj 
of  the  interests  of  the  members  through  social  and  scie 
tific  lines  and  to  help,  in  case  laws  were  proposed  in  whic 
the  association  was  interested,  to  see  that  these  laws  we:q 
based  on  facts. 

According  to  the  constitution  and  by-laws  adopted,  prd 
vision  is  made  for  three  classes  of  members,  namely,  Clai 
A,  Class  B  and  associates.  The  first  is  open  to  manage 
and  directors  of  companies ;  the  second  to  other  employe^ 
of  the  same;  the  third  to  any  one  interested  in  the  ga 
electric  or  railway  business  or  skilled  therein,  includl 
ing  the  commercial  men.  Only  the  first-class  membel 
may  hold  office  and  vote.  There  is  provision  for  advance) 
ment  from  Class  B  and  associate  membership  to  membeJ 
ship  in  Class  A.     An  annual  meeting  is  provided  for. 

There  was  present  at  the  meeting — which  was  called 
the  Auditorium  of  the  State  Fair  Grounds  at  Oklahon 
City — a  very  good  representation   of  managers  of  plan 
from  all  over  the  State,  municipal  as  well  as  private  inte 
ests  being  represented.     Almost  all  of  the  large  towns 
the  State  were  represented.    All  of  the  commercial  men 
that  part  of  the  country  who  knew   of  the  meeting  we'l 
present.     The  annual  meetings  will  be  held  alternately  qjl 
the  east  and  west  sides  of  the  State — that  is,  one  meeti^j 
will  be  held  in  what  was  Indian  Territory  and  the  next  1 
what  was  the  Territory  of  Oklahoma. 

Following  the  election  of  officers  the  newly  elected  pre| 
dent  delivered  an  address  under  the  title  "Co-operation,  N[j 
Combination,"  which  he  said  should  be  the  object  of  t;l 
organization.     He   claimed   that   the   regulation   of  pubj 
utilities  has  come  to  stay  and  it  is  to  the  advantage  of 
parties  for  the  regulated  companies  to  co-operate  with  tjl 
corporation    commission.     Co-operation    should    not 
exist  between  the  association  and  the  commission  but  me 
ber  companies  and  individuals  should  lend  the  commissi 
every  assistance  possible  in  ascertaining  the  facts  relati 
to  the  business.    The  commission  is  the  same  as  a  court 
justice,  being  as  much  the  court  of  the  defendant  as  of  1 ' 
plaintiff;  it  is  just  as  much  the  commission  of  the  puL 
utilities  as  it  is  of  the  public.     It  was  not  created  to  W( ; 
hardships  on  anv  class  or  any  line  of  business,  but  to    ■' 
that  all  parties  concerned  are  treated  fairly.  So  long  as  n  1 
of  high  standing  and  with  honesty  of  purpose  are  elec  i 
to   these   important   positions   neither   the   public   nor    ' 
public  utility  companies  have  anything  to  fear. 

It  is  common  knowledge  among  the  member  compai  s 
that  certain  plants  operated  bv  municipalities  which  can't 
pay  ordinary  operating  expenses  give  lower  rates  than  0 
privately  ow-ned  plants  elsewhere  furnishing  similar  s  - 
vice.     Customers   of   the   latter  plants   hear  of  the  lo'  r 


ELECTRICAL     W  t )  R  L  D 


98s 


and  wonder  why  a  private  company  cannot  furnisli 
f  service  at  as  low  a  rate  as  a  municipality.  They  keep 
iking  this  over  among  themselves,  aided  bv  the  denia- 
{gue  politician,  until  they  have  worked  up  a  fearful  case 
(  robbery  and  graft.  Then  they  are  prejudiced  and  the 
pately  owned  plant  might  sell  service  at  actual  cost,  or 
low  cost  for  that  matter,  yet  in  their  minds  the  graft 
vuld  still  exist.  This  state  of  affairs  should  be  gone  into 
b  the  commission  and  the  municipalities  should  be  shown 
vere  they  are  operating  at  a  loss  and  be  required  to  bring 
t'  rates  up  where  the\'  belong  so  as  to  pay  expenses,  in- 
liest  on  the  bonds,  provide  for  depreciation,  etc.  The 
r/nicipalities  engaged  in  furnishing  lighting  service  to 
t  ir  inhabitants  should  be  required  to  keep  their  accounts 
a<i  make  reports  in  detail  to  the  commissions  as  to  income, 
e  .tises  and  earnings,  just  as  is  done  with  privately  owned 
iiies.  The  majority  of  the  municipal  plants  would 
ij  of  this  sort  of  help  from  the  commission.  They 
V  ild  like  to  be  placed  on  a  paying  basis,  so  that  when 
a'liachine  is  burned  out,  transformers  are  lost  by  light- 
"  '  or  the  interest  on  their  bonds  falls  due,  they  w-ould 
ive  to  borrow  from  some  other  city  funds  or  vote 
Nonds  to  meet  these  items. 

proper  co-operation  adverse  legislation  can  be  pre- 
i  and  at  the  same  time  legislation  of  a  just  and  neces- 
■laracter  can  be  enacted,  such  as  giving  the  commis- 
•>wer  to  issue  ''indeterminate  permits"  during  satis- 
.  service  and  giving  it  power  to  decide  whether  a 
mity  can  best  be  served  by  two  public  utility  com- 
-  in  competition  or  served  by  one  under  State  regu- 
— further,  before  a  competitive  utility  can  build 
r  plant  in  the  same  community,  it  must  secure  a 
•.  Thus  the  commission  is  protective  as  well  as 
tor)'. 


Denver  Electrical  Show. 


pumps,  was  unusually  complete.  Under  the  rules  of  the 
club  soliciting  or  selling  of  exhibited  or  other  articles  was 
forbidden  and  nothing  was  offered  for  sale  but  refresh- 
ments. The  membership  committee  of  the  N.  E.  L.  A. 
had  a  booth  at  the  show  and  efforts  were  made  to  increase 
the  membership,  the  campaign  being  carried  on  among  the 
manufacturers  eligible  for  Class  D  membership. 


Assert  Electrolysis  Damages  Pipes  and  Building 
Structures  in  Chicago. 

The  ofHce  of  L.  G.  McGann,  commissioner  of  public 
works  of  Chicago,  has  served  notice  on  the  surface,  ele- 
vated and  subway  electric  railways  of  Chicago,  citing  in- 
stances where  it  is  believed  electrolytic  damage  has  been 
caused  or  is  now  under  way  as  the  result  of  stray  return 
currents  from  the  rails.  The  communications  are  based 
upon  reports  of  an  investigation  recently  made  by  Mr. 
Raymond  Palmer,  a  consulting  engineer,  who  was  engaged 
by  the  city  to  make  a  survey  of  electrolytic  conditions  in 
the  downtow-n  section  and  on  the  South  Side.  The  report 
gives  examples  of  damage  caused  to  underground  pipes, 
mains,  buildings  and  bridge  structures,  and  suggests 
remedies  in  the  form  of  adequate  return  paths  for  the  rail- 
way currents.  The  bridges  at  Clark,  Wells,  Dearborn  and 
Van  Buren  Streets  are  said  to  have  been  already  affected 
by  the  stray  return  current.  According  to  the  report, 
the  electrolytic  damage  is  caused  by  the  returns  from  the 
elevated  railways  (which  are  carried  on  steel  structures 
generally  supposed  to  afford  ample  return  path)  and  by 
the  250-volt  electrified  tracks  of  the  freight  tunnels  of  the 
Illinois  Tunnel  Company,  40  ft.  below  the  street  level,  as 
well  as  bv  the  6oo-volt  surface-road  trollev  returns. 


second  annual  electrical  show  given  under  the  aus- 
of  the  Colorado  Electric  Club  was  opened  in  the 
rium  in  Denver  on  Oct.  14.  Coincident  with  this 
exposition  there  was  the  annual  convention  of  the 
■nated  Sons  of  Jove  in  honor  of  which  red  predomi- 
;n  the  color  scheme  of  the  street  illumination  which 
1  a  feature  of  the  show  week.  An  electric  parade 
up  of  350  electrically  propelled  vehicles  preceded 
rmal  opening  and  the  platoon  of  police  forming  the 
for   the   parade    headed    the    procession    in    electric 

'UtS. 

•y  innovations  were  made  in  the  street  illumination. 
liblem  of  the  Sons  of  Jove  was  featured  prominently 
nt  of  a  number  of  the  hotels  and  the  portiere  and 
r  effects  used  in  decorating  the  streets  last  year  were 
n  place  on  the  thoroughfares  leading  to  the  Auditor- 
U  ithin  the  .\uditorium  the  booth  arrangement  was 
the  same  as  last  year  as  was  also  the  illumination.  The 

■  iin  sunset  which  was  the  main  feature  of  spectacular 
-t   at  the  previous   show   was   replaced   by  -electrical 

-  performed   by   Miss    H.    Wallack.     The    electrical 

-  used  in  connection  w-ith  the  dances  were  gorgeous. 
rs  were  placed  around  the  stage  on  which  the  dances 
s'iven  artd  the  floor  was  of  thick,  clear  glass  through 

colored  light  was  diffused. 

freaks   of    high-frequency    currents    were    repeated 
•ar,  the  demonstrator  being  Prof.  H.  T.  Plumb,  for- 

of  Purdue  University,  who   also   delivered   lectures 
~'  the  exhibition.     The  entire  experimental  equipment 

Colorado  State  School  of  Mines  was  on  exhibition 
•    section  devoted  to  the  high-frequency  experiments. 

if  the  latest  improvements  and  developments  in  elec- 

machinery   and   appliances   were    shown    during   the 

■  The  department  devoted  to  the  heavier  exhibits. 
•TS    mming    and    milling    machinery    and    irrigation 


Electrical  Co-operation. 


At  the  meeting  of  the  Electric  Club  of  Chicago  on  Oct 
1 1  Mr.  Philip  S.  Dodd,  secretary  of  the  Commercial  Section 
of  the  National  Electric  Light  Association,  spoke  on  the 
subject  of  electrical  co-operation.  He  mentioned  three 
agencies  that  may  be  employed  to  this  end.  One  is  the  Sons 
of  Jove,  which  is  a  powerful  social  organization  which 
could  do  certain  valuable  work  for  the  development  of  the 
industry  as  a  whole.  Another  agency  is  the  Commercial 
Section  of  the  N.  E.  L.  A.  This  body  is  active  in  pro- 
moting electrical  co-operation.  It  has  circulated  10,000 
copies  of  its  book  entitled  "Data  on  Electric  Signs"  and 
40,000  copies  of  the  publication  entitled  "Electrical  Equip- 
ment of  the  Home."  In  preparing  and  distributing  the 
latter  book  jobbers,  contractors  and  manufacturers  have 
co-operated  with  the  N.  E.  L.  A.  The  third  agency  of  co- 
operation mentioned  by  Mr.  Dodd  is  the  "people's  electrical 
page"  in  daily  newspapers  in  certain  cities.  This  co-opera- 
tive advertising  page  is  now  published  in  seven  different 
cities  and  in  three  of  these  the  page  is  published  in  two 
different  papers.  This  co-operative  daily  newspaper  adver- 
tising is  proving  of  direct  value  to  the  advertisers  and  also 
it  forms  the  entering  wedge  for  real  co-operation  among 
the  various  electrical  interests.  There  should  be  a  good 
opportunity  for  such  advertising  in  Chicago. 

Mr.  H.  L.  Rogers,  business  manager  of  the  Chicago 
Daily  Nezvs,  spoke  from  the  view-point  of  a  daily  news- 
paper advertising  man.  He  thinks  that  it  will  pay  electrical 
people  to  advertise  in  the  daily  newspapers  things  of  gen- 
eral interest.  "Mr.  Dodd's  plan  appeals  to  the  speaker  as  a 
good  one.  Mr.  Rogers  e.xpressed  the  hope  that  his  hearers 
would  not  be  frightened  by  the  expense,  and  said  that  there 
were  several  stores  on  State  Street  that  spent  more  than 
$100,000  a  )'ear  for  advertising  in  a  single  paper. 
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Mr.  H.  H.  Cudmore,  of  Cleveland,  said  that  the  ex- 
perience of  that  city  with  co-operative  newspaper  adver- 
tising had  been  very  favorable.  A  page  is  run  weekly  in 
a  morning  paper  and  there  is  also  a  page  once  a  week  in 
an  evening  paper.  The  central  portion  is  occupied  by  elec- 
trical news  and  "reading  matter,"  with  tiie  remaining  space 
taken  up  by  advertisements.  Mr.  Cudmore  recommended 
that  the  same  idea  be  adopted  in  Chicago  and  that  the 
Electric  Club  take  it  up.  Mr.  A.  A.  Gray  made  a  plea  for 
organized  effort  in  electrical  development,  and  spoke  in 
favor  of  co-operative  electrical  advertising  in  daily 
newspapers. 

The  matter  of  establishing  daily  newspaper  service  of 
this  character  in  Chicago  under  the  auspices  of  the  Electric 
Club  was  referred  to  the  board  of  managers,  which  was 
instructed  to  report  to  the  club  at  a  subsequent  meeting. 


Patents  and  Monopolies. 

Mr.  Charles  A.  Brown,  a  prominent  member  of  the  patent 
bar  of  Chicago,  delivered  an  address  on  the  relation  of 
patents  to  pooling  agreements  before  the  Electric  Club  of 
Chicago  at  the  weekly  luncheon  of  Oct.  ii.  Mr.  Brown 
has  spoken  on  this  important  subject  before,  and  in  the 
issue  of  the  Electrical  World  for  March  23,  191 1,  page  708, 
there  appeared  an  abstract  of  his  scholarly  review  of  the 
situation  as  delivered  on  a  previous  occasion.  His  speech 
before  the  Electric  Club  covered  much  the  same  ground. 
In  concluding  Mr.  Brown  said  that  the  test  of  legality  in 
this  matter  may  be  obtained,  perhaps,  by  an  examination 
of  the  question  whether  the  patent  under  which  the  com- 
bination is  effected  is  a  valid  one,  with  claims  covering  all 
the  devices  licensed  under  the  combination.  If  that  is  the 
case  the  combination  is  very  likely  to  be  held  to  be  a  legal 
one.  A  feature  of  the  situation  is  that  Congress  may  wipe 
out  the  entire  patent  system  if  it  wishes  to  do  so.  The 
people  may  desire  to  clip  the  wings  of  corporations  depend- 
ing on  patent  monopoly  by  this  means.  It  would  be  lament- 
able, however,  to  abolish  patent  protection  entirely,  as  such 
protection  is  an  incentive  to  invention. 

Mr.  A.  D.  Curtis  asked  if  there  had  been  any  recent 
change  in  the  attitude  of  Congress  toward  design  patents. 
Mr.  Brown  answered  that  there  is  a  tendency  among  some 
Congressmen  to  attack  the  patent  system  at  almost  every 
session,  but  there  has  been  no  radical  change  in  the  patent 
laws  for  a  long  time. 

Mr.  Donald  M.  Carter,  a  patent  lawyer,  said  that  a 
patent  monopoly  is  different  from  other  forms  of  monopoly 
in  that  it  is  virtually  a  contract  between  the  government 
and  an  inventor.  The  people  do  not  realize  this  fact  and 
therefore  do  not  do  justice  to  patent  monopoly,  confounding 
it  with  odious  monopolies  of  other  descriptions.  The  gov- 
ernment cannot  lessen  the  value  of  a  patent  and  live  up  to 
the  terms  of  its  contract.  If  the  facts  were  fully  under- 
stood it  might  be  possible  to  get  legislation  that  would 
protect  inventors  and  at  the  same  time  prevent  patents 
from  being  used  for  wrongful  purposes. 

Mr.  F.  P.  Vose  asked  for  information  about  the  German 
patent  system  and  Mr.  Brown  said  that  there  were  manv 
points  of  similarity  between  patent  practice  in  Germany 
and  the  United  States.  It  is  believed,  however,  that,  speak- 
ing generally.  Germany  is  not  opposed  to  trade  combina- 
tion. A  vote  of  thanks  was  extended  to  Mr.  Brown  for 
his  instructive  address. 


October  Meeting  of  A.  I.  E.  E. 

At  a  meeting  of  the  American  Institute  of  Electrical 
Engineers  held  in  New  York  on  Oct.  13  Mr.  B.  G.  Lamme 
presented  a  paper  entitled  "A  Theory  of  Commutation  and 
Its  Application  to  Interpole  Machines."    The  author  called 


attention  to  apparent  contradiction  of  facts  in  the  u.su 
mathematical  assumptions  made  in  treating  the  problem  . 
commutation.  According  to  the  usual  theory,  during  il 
conunutation  of  the  coil  the  local  magnetic  flux  due  to  tl 
coil  is  assumed  to  be  reversed,  although  it  is  apparent  tli 
in  the  zone  in  which  the  commutation  occurs  certain  of  tl 
magnetic  fluxes  may  be  assumed  to  be  practically  consta 
in  value  and  direction  during  the  entire  period  of  coi 
mutation.  The  author  described  a  method  of  dealing  wi 
the  problem  of  commutation  based  upon  considering  i 
armature  flux  as  a  whole  as  set  up  by  the  armature  ampei 
turns.  The  theory  is  based  upon  the  broad  principle  of  t 
revolving  conductors  cutting  across  the  stationary  armatii 
field  set  up  by  the  armature  winding,  and  thereby  gener; 
ing  an  electromotive  force  in  the  short-circuited  coils  whi 
is  proportional  to  the  product  of  the  revolutions,  the  11 
which  is  cut  and  the  number  of  turns  in  series.  The  usi 
reactance  voltage  due  to  the  reversal  of  the  local  flux  in 
individual  coil  is  not  considered,  although  its  equivali 
appears  under  another  form. 

The  author  stated  that  the  field  distortion  has  practicy 
nothing  to  do  with  the  problem.     The  distorted  field  m; 
netism    is    simply    a    resultant    of    the   no-load   main   fi 
flux  combined  with  that  due  to  the  armature  winding,  the 
fore  the  two  components  of  the  distorted  full-load  field 
the  no-load  main  field,  which  is  fixed  in  space  and  is  usu: 
practically  constant,  and  the  armature  field,  which  is  a 
fixed  in  space,  but  varies  with  the  load.    If  the  brushes 
set  in  a  certain  position  with  respect  to  the  no-load  fi 
then  as  this  component  of  the  resultant  full-load  fieli 
practically  fixed  in  space  and  in  value  it  has  no  variable 
fluence  on  the  commutating  conditions.     The  true  vari; 
element  which  does  affect  the  commutation  is  the  armat 
flux,  and  it  is  this  flux  which  is  the  basis  of  the  auth 
theory    of    commutation.     In    the    case    of    the    inter] 
machine  a  small  pole  is  placed  midway  between  two 
jacent  main  poles   for  the  purpose  of  setting  up  a  1' 
magnetic  flux  under  which  the  armature  coil  is  commuta 
The  resultant  magnetic  flux  and  electromotive  forces 
be  assumed  as  made  up  of  two  components  which  cai 
considered  singly.     One  of  these  components  is  that  w 
would  be  obtained  with  an  armature  magnetomotive  f 
alone  acting  along  the  various  flu.x  paths,  including  th( 
terpole,  and  the  other  would  be  that  which  would  be 
tained  with  the  interpole  magnetomotive  force  alone, 
armature   magnetomotive    force   being   absent.     When 
two  components  are  superimposed  the  interpolar  flux  di 
the  armature  magnetomotive   force  is  in  direct  oppos 
to   that   due   to    the   interpole   magnetomotive    force, 
therefore  only  the  electromotive  force  due  to  their  di 
ence  is  effective.     The  interpole  magnetomotive  force  * 
be   considered   as   consisting  of  neutralizing  ampere-t 
which  are  eft'ective  in  overcoming  the  armature  magi 
motive    force,   plus   magnetizing   ampere-turns,   which 
duce  the  resultant  interpole  field. 

When  the  different  armature  electromotive  forces  ar 
termined  for  the  whole  period  of  commutation  and  ' 
superimposed  the  resultant  electromotive  force  indi  '■'' 
the  flux  distribution  required  under  the  interpole.  '^' 
author  gives  equations  for  representing  the  various  t\f"- 
motive  forces  and  flu.xes  required.  According  tO'i' 
author's  treatment  the  exact  balance  between  the  inte  ol': 
and  armature  magnetomotive  forces  gives  the  best  edi- 
tion. He  remarks  that  from  certain  standpoints  this  l^' 
tion  is  the  correct  one,  but  in  practice  usually  a  slight  e  «*' 
of  the  interpole  strength,  or  over-compensation  b}  tlif 
interpole,  is  advantageous.  The  method  described  ha; «" 
applied  to  a  large  number  of  direct-current  machine  n'- 
eluding  high-speed  generators,  turbo-generators,  d-"' 
current  railway  motors,  moderate-speed  and  low-speec  .en- 
erators  of  all  ratings,  industrial  motors  of  various  dig"; 
including  adjustable-speed  motors  and  machines  witl-'" 
as  many  interpoles  as  main  poles.     The  agreement  be  «" 
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he  calculated  results  and  test  data  has  been  found  to  be 
ery  close. 

;  In  his  introductory  remarks  President  Gano  Dunn  out- 
;ned  certain  work  accomplished  by  the  International  Elec- 
rotechnical  Commission  at  the  International  Congress  of 
"urin.     He  called  attention  to  the  fact  that  the  Interna- 
onal  Electrotechnical  Commission  has  suggested  that  an 
iternational  congress  be  held  at  San   Francisco  in   1915. 
.5  a  result  of  the  work  of  this  commission  the  English 
ave  agreed  to  substitute  /  for  C  as  the  symbol  for  current, 
fld  the  Germans  have  agreed  to  substitute  R  for  W  as  the 
.inbol  for  resistance,  so  that  in  the  future  Ohm's  law  will 
,e  expressed  by  the  symbols  /,  E  and  R,  which  have  been 
^  common  use  in  America  for  a  number  of  years.     The 
jmmission  has  recommended  that  in  the  graphical  repre- 
tntation    of    alternating-current    quantities    the    counter- 
ockwise  direction  of  rotation  is  to  be  employed.     This 
.ethod  is  in  conformity  to  the  former  usage  in  France, 
aly,  Sweden,   Norway,  Russia  and  Japan,  and  it  corre- 
londs  with  the  usage  of  about  one-half  of  the  writers  in 
^rmany  and  the  United  States.     The  plan  adopted  by  the 
rican    Institute    of    Electrical    Engineers    of    putting 
10    equivalents   of   English   measures    in   parentheses 
the  expressions  of  value  was  indorsed,  and  all  tech- 
societies  in  all  countries  have  been  asked  to  follow 
\aniple  of  the  A.  I.  E.  E.  in  this  respect. 
:e  discussion  on  Mr.  Lamme's  paper  was  opened  by  Mr. 
,  T.  Erben,  of  Schenectady,  N.  Y.    He  remarked  that 
ugh  the  formulas  take  into  account  many  things  that 
requcntly  neglected  in  commutation  formulas,  yet  they 
11  be  applied  only  when  constants  are  inserted  from  ex- 
irience.     He  stated  that  if  a  turbo-generator  running  at 
;  >iit  -2000  r.p.m.   when  not  provided   with   compensating 
mgs  will  carry  from  700  to  800  per  cent  normal  load 
•ut  flashing  over,  then  when  it  is  fitted  with  compen- 
^  windings  it  will  carry  probably  ten  or  twelve  times 
:il  load  without   flashing.     Photographs   taken   at  the 
ent  of   short-circuit   indicate   that   gas   is   thrown    out 
';  of  the  brush.    This  gas  is  of  very  high  electrical  con- 
vity,  so  that  the  arc  follows  the  gas  and  is  carried 
id  the  machine  with  the  gas  as  a  conductor.    That  the 
iction  of  gas  is  an  important  element  in  commutation 
iwn  by  the   fact  that   the  overload  which  a  machine 
.■arry  is  reduced  by  probably   50  per  cent  when   one- 
of  the  brushes   are   removed   from   the   commutator. 
aigh  there  exists  a  general  impression  that  the  prob- 
of  the  direct-current  machine   are  very   simple,  the 
^  that  commutation  is  one  of  the  most  complex  prob- 
'hat  electrical  engineers  have  to  handle. 

George  L.  Hoxie,  of  New  York,  stated  that  the 
I -current  generator  is  really  an  alternating-current 
ine,  and  involves  all   of  the   problems   of  the   latter 

■  ine,  and  in  addition  thereto  the  problem  of  obtaining 
•luous  current  from  coils  in  which  an  alternating  elec- 

'tive  force  is  produced.     He  claimed  that   it   is  not 

■  r  to  consider  separately  the  magnetic  fluxes  produced 
'ferent  magnetomotive  forces  acting  upon  a  common 
etic  material,  on  account  of  the  variation  in  reluctance 
:s  material.  Under  load  conditions  the  armature  cur- 
superimpose   their   magnetomotive    forces   upon   the 

etomotive  force  of  the  field  current,  the  resulting 
etomotive  forces  producing  a  resultant  flux  which  is 
•lie  geometrical  sum  of  the  fluxes  that  would  be  pro- 
i  by  the  two  magnetomotive  forces  acting  separately, 
-s  the  machine  is  arranged  with  a  strong  magnetic 
and  liberal  air-gap  and  operated  with  saturation  in  the 
lips,  pole  faces  and  armature  teeth,  there  will  be  great 
distortion  and  bad  commutation.  So  far  as  concerns 
nutation,  it  is  desirable  that  during  the  time  the  coil  is 
■-circuited  by  a  brush  it  should  have  generated  within 
I  an  electromotive  force  opposed  to  the  current  that 
jiarticular  coil  carried  a  moment  earlier.  Moreover, 
electromotive   force  should  be  of   sufl^cient  value   to 


bring  the  initial  current  to  zero  and  produce  a  new  current 
equal  in  value  and  opposite  in  direction.  Dr.  lloxic  called 
attention  to  the  work  of  Prof.  Harris  J.  Ryan,  who  de- 
signed and  patented  a  pole-face  winding  some  twenty-one 
or  twenty-two  years  ago.  He  expressed  the  opinion  that 
such  a  pole-face  winding  or  some  modification  of  it  may 
again  be  employed  for  obtaining  improved  commutation 
conditions. 

Mr.  H.  M.  Ilobart,  of  Schenectady,  claimed  that  it  is 
advantageous  to  have  as  large  a  neutral  commutating  zone 
as  possible,  which  result  can  be  obtained  by  employing  a 
fairly  small  pole  arc  with  a  considerable  distance  between 
pole  tips.  The  introduction  of  the  interpole  has  tempted 
designers  to  decrease  the  number  of  comnnitator  segments, 
with  results  which  have  not  always  been  satisfactory.  With 
a  fair  value  of  average  voltage  between  the  commutator  seg- 
ments the  enormous  armature  reaction  which  the  use  of 
interpoles  renders  possible  causes  the  maximum  voltage 
between  segments  to  reach  in  cases  even  five  times  the 
average  voltage.  The  result  in  such  cases  may  be  a  maxi- 
mum electromotive  force  of  perhaps  60  volts  between  ad- 
jacent segments.  A  voltage  of  such  a  high  value  is  very 
apt  to  result  in  trouble  at  the  commutator.  There  are 
many  aspects  of  commutation  that  cannot  be  worked  out 
theoretically.  For  example,  although  commutation  for- 
mulas ordinarily  neglect  the  fact,  it  is  known  that  the 
grooving  out  of  the  mica  between  commutator  segments 
results  in  a  saving  of  from  5  per  cent  to  10  per  cent,  and 
possibly  up  to  15  per  cent.  Improvements  of  the  same  gen- 
eral nature,  which  are  usually  ignored  in  theoretical  con- 
siderations, can  be  obtained  by  employing  improved  types 
of  brush  holders  and  by  certain  mechanical  changes,  in- 
cluding the  rigidity  of  the  commutator. 

Prof.  Malcolm  MacLaren,  of  Princeton,  N.  J.,  discussed 
in  detail  the  efifect  of  employing  fractional-pitch  windings 
with  interpole  machines,  and  claimed  that  the  effect  of  a 
variation  in  the  pitch  of  the  winding  is  small,  provided 
account  is  taken  of  the  neutralization  of  the  armature 
magnetomotive  force  in  the  chorded  zone.  He  expressed 
the  belief  that  the  method  of  analysis  proposed  by  Mr. 
Lamme  is  applicable  more  strictly  to  interpole  machines 
where  the  interpole  flux  is  neutralized  and  fractional-pitch 
windings  are  used,  than  it  is  to  non-interpole  machines 
using  full-pitch  windings. 

Prof.  Comfort  A.  Adams,  of  Cambridge,  Mass.,  showed 
the  conditions  under  which  the  author's  assumption  of  a 
stationary  commutating  flux  through  which  the  armature 
coils  move  is  applicable  in  practical  machines.  He  stated 
that  the  assumption  is  absolutely  legitimate  in  the  limiting 
case  when  the  number  of  slots  and  number  of  segments 
under  the  brush  are  very  great.  With  a  small  number  of 
armature  slots  and  armature  segments  there  is  a  variation 
in  time  and  space  in  the  distribution  of  the  magnetomotive 
force  throughout  the  commutating  zone,  so  that  it  is  incor- 
rect to  consider  the  fluxes  as  stationary  throughout  this 
zone.  In  any  case,  however,  it  is  proper  to  consider  that  a 
flux  varying  in  value  travels  with  the  core,  as  is  done 
according  to  the  usual  method  of  calculation  of  the  local 
armature  reactance.  Although  there  are  certain  objections 
to  the  use  of  the  short  air-gap,  yet  in  so  far  as  the  inter- 
pole machine  is  concerned  the  length  of  the  air-gap  has 
no  influence  on  the  commutation.  Prof.  Adams  mentioned 
the  fact  that  the  air-gap  in  a  certain  machine  had  been  de- 
creased from  its  normal  value  of  a  little  over  0.125  '"•  down 
to  0.02  in.  with  absolutely  good  performance  so  far  as  com- 
mutation was  concerned. 

Prof.  C.  F.  Scott,  of  New  Haven.  Conn.,  said  that  the 
paper  possesses  an  element  of  much  value,  in  that  the 
method  of  analysis  depends  upon  physical  relations  rather 
than  upon  mathematical  representation.  The  author  has 
considered  the  problem  of  commutation  as  one  relating  to 
the  cutting  of  a  stationary  magnetic  field  by  moving  con- 
ductors, rather  than  the  performance  of  a  conductor  sta- 
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tionary  with  res|)ect  to  tlic  armature  core  around  which 
the  flux  varies.  He  coinmeucled  the  paper  as  being  an  ex- 
cellent example  of  the  physical  rather  than  the  mathe- 
matical method  of  handling  engineering  and  design 
problems. 

Mr.  James  Burke,  of  Erie,  Pa.,  called  attention  to  the 
desirability  of  employing  full-pitch  rather  than  fractional- 
pitch  windings  with  commutating-pole  machines.  In 
machines  with  conimutating  poles  the  coil  throw  is  some- 
times decreased  to  as  low  as  70  per  cent  pole-pitch.  An 
armature  thus  wound  does  not  operate  as  well  with  tlie 
interpole  field  construction  as  does  an  armature  provided 
with  full-pitch  windings.  Although  not  often  taken  into 
consideration  in  commutating  formulas,  the  width  of  the 
mica  is  an  important  element  in  commutation.  In  the 
ordinary  machine  the  mica  has  a  width  of  about  1/32  in. 
In  special  cases  the  width  has  been  increased  to  ^  in.,  witii 
the  result  that  machines  which  would  not  otherwise  have 
operated  have  given  excellent  service.  In  certain  cases  if 
the  usual  theoretical  criterion  of  commutation  is  applied 
the  machines  would  seem  to  be  impossible  of  operation,  yet 
on  account  of  the  use  of  extra-wide  segments  such  machines 
are  found  with  commutators  in  perfect  condition  after 
continuous  service  for  many  years.  Another  point  of  con- 
siderable importance  is  the  number  of  commutator  bars 
per  slot.  The  performance  of  a  machine  equipped  witli 
interpoles  varies  largely  with  the  number  of  coils  and  com- 
mutator bars  per  slot,  although  this  fact  is  frequently  neg- 
lected in  commutation  theory. 

Mr.  C.  E.  Wilson,  of  Pittsburgh,  displayed  a  number  of 
charts  showing  the  performance  of  coils  and  brushes  under 
commutation.  The  curves  indicated  that  a  machine  should 
be  slightly  over-compensated  in  order  to  minimize  the  cur- 
rent density  under  the  leading  brush-tip.  The  curves  also 
indicated  that  certain  machines  which  are  fully  compen- 
sated at.  say,  one-half  load  are  under-compensated  at  over- 
load on  account  of  saturation  in  the  interpole  circuit. 


Progress  of  Construction  Work  for  Keokuk  Water-Power 
Development. 


Advantage  may  be  taken  of  the  fact  that  a  large  party 
of  St.  Louis  engineers  and  electrical  men  inspected  on 
Oct.  14  the  hydroelectric  plant  in  process  of  construction 
for  the  Mississippi  River  Power  Company  on  the  Missis- 
sippi River  at  Keokuk,  la.,  to  give  a  brief  account  of  the 
progress  of  the  work' as  exhibited  on  that  date.  The  plant 
has  now  reached  a  stage  when  its  magnitude  impresses  tlie 
most  casual  observer,  while  the  admirable  efficiencv  of  the 


the  electric-service  and  electric-railway  interests  of  the 
city  have  contracted  to  take  60,000  hp.  The  inspectim 
party  of  Oct.  14  was  made  up  of  members  of  the  St.  Loiii 
League  of  Electrical  Interests  and  the  Engineers'  Clul 
of  St.  Louis.  It  consisted  of  sixty-three  gentlemen,  amoiu 
whom  were  a  number  of  engineers  of  prominence,  in 
eluding  Mr.  H.  H.  Humphrey,  president  of  the  Leagm 
of   Electrical    Interests,   and  several   officers  of  the   Unioi 


Fig.  2 — Present  Appearance  of  Keoki:k  Dam  from  Up-Stream  Sid 

Electric  Light  &  Power  Company,  of  St.  Louis,  as  Mr.  \ 
Spoehrer,  secretary;  Mr.  John  Hunter,  chief  engineer;  A 
S.  B.  Way.  electrical   engineer,  and  Mr.   F.   D.  Beardsli 
commercial  engineer.     The  party  traveled  on  a  night  tr;i 
and  spent  all  day  in  Keokuk,  where  it  was  taken  in  char 
l)y  the  Mississippi  River  Power  Company,   represented 
Mr.  Hugh  L.  Cooper,  vice-president  and  chief  engineer 
the  company.     The  visitors  spent  the   forenoo:i   inspect) 
the  work  on  the  dam,  which  extends  out  from  the  Illin'| 
side  of  the  river,  and  the  afternoon   at  the  power-hoi 
site,  which  is  on  the  Iowa  side.    The  engineers  were  eiit 
lained  both   at  luncheon  and  at  dinner  at  the  Rivervi, 
Club  and  the  Hotel  Keokuk  by  the  Mississippi  River  Pov 
Company    and,    with    delightful    weather,    their    visit   v| 
highly  instructive  and  enjoyable.  ' 

In  a  brief  news  account  of  the  status  of  the  work,  si 
as  this,  it  is  not  necessary  to  attempt  a  general  descript' 
of  the  Keokuk  water-power  development.  A  number 
articles  on  the  subject  have  appeared  in  the  Electr. 
World.  In  the  issue  of  Feb.  10,  1910,  page  337,  there  i- 
an  interesting  account  of  the  history  of  the  enterprise.  '> 
illustrated  advance  description  was  given  in  the  issue  1 
May  19,  1910,  page  1287,  and  as  late  as  Aug.  5,  1911,  p  t 
331,  there  was  an  illustrated  progress  report.  A  m- 
ber  of  other  references  to  the  work  have  appeared  f  1 1: 
time  to  time.  So  rapidly  has  construction  been  advan.  1. 
however,  that  the  work  represents  quite  a  different  app'  • 


Fig.    1— Down-Stream    Side    of    Keokuk    Dam. 

construction  methods  elicits  the  praise  of  visiting  engineers. 
The  power  station  will  have  an  initial  rating  of  130,000 
hp,  with  ultimate  rating  of  240,000  hp.  It  is  said  to  be, 
and  probably  is,  the  largest  individual  hydroelectric  under- 
taking in  the  world.  It  will  represent,  when  completed,  it 
is  reported,  an  expenditure  of  $17,000,000. 

St.    Louis,   distant    about    140   miles    from    Keokuk    in    a 
straight  line,  is  greatly  interested  in  the  development,   for 


Fig.    3— Power-House    Site,    Shov 


Forms   for    Draft   Tub 


ance  in  a  few  months.  The  pictures  given  herewitli<i" 
recent  photographs,  give  a  much  better  idea  of  the  '  '^*- 
than  any  others  that  have  been  published  heretofore. 

In  outline  it  may  be  said  that  the  dam  will  be  46c  it- 
long,  extending  across  the  Mississippi  River  from  Kenik. 
la.,  to  Hamilton,  111.  At  this  point  the  bed  of  the  •'" 
is  solid  rock,  and  the  adjoining  bluffs  furnish  stone  ■-  2 
quality  suitable   for  crushing  as  an  ingredient  of  con' -''• 
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The  conditions  are,  therefore,  very  favorable.  The  clam 
iroper  is  46  ft.  high  above  the  average  level  of  the  river 
)cd.    It  will  consist  of  119  monolithic  concrete  arches  sup- 

nrted  on  concrete  piers.  Seventy  of  these  arches  have 
V  been  built  and  Fig.  I  gives  a  good  idea  of  the  structure 
11  the  down-stream  side.     Fig.  2  is  a  recent  picture  of 

ic  dam  from  the  up-stream  side,  showing,  at  the  arch  on 
he  extreme  right,  some  of  the  steel  forms  for  piers  and 
Lrches  in  position.  At  right  angles  to  the  main  portion  of 
•he  dam.  near  the  Iowa  shore,  is  the  power  house,  which  is 

tn  integral  part  of  the  dam  and  w-ill  be  1700  ft.  long.  The 
am  will  furnish  a  head  of  from  21  ft.  to  35  ft.,  and  this 
>ead  and  the  immense  volume  of  water  available  will  be 
sed  to  operate  an  initial  installation  of  fifteen  io,ooo-hp 
ydroelectric  units  consisting  of  vertical-shaft  turbine 
.ater-wheels  and  alternating-current  generators. 

Below  each  arch  in  the  main  portion  of  the  dam  there 
,ill  be  a  spillway  of  concrete,  with  a  massive  steel  con- 
rolling  gate  above  it.     The  arches  are  36  ft.,  center  to 
enter,   and  30    ft.   wide   in   the   clear.     The   width   of   the 
in   is  43   ft.  at   the  bottom   and  36   ft.   at   the   top.     The 
idations  of  the  piers  are  anchored  3   ft.   in   bed-rock, 
visitors  were  shown  how  a  cofferdam  is  built  on  the 
-tream  side  of  the  dam;  how  the  water  is  pumped  out, 
rock  drilled   for   foundation   excavations  and  the   con- 
c  footings  put  in;  how  the  steel   forms  are  built  up  on 
■c  foundations  by  bridge  workers  and  how  the  concrete 
'ured  bv  means  of  steam  locomotives  haulins:  one  lareje 


- — View   of   Power-House   Site.    Showing    Discharge    Openings 
from   Turbine   Draft  Tubes. 

ket  from  the  mixing  mill  on  shore,  the  buckets  being 
died  and  dumped  at  the  end  of  their  journey  by  a  canti- 
r  crane  running  out  on  the  completed  structure  with 
;o-ft.  overhang;  and,  finally,  how  the  whole  cycle  of 
:ations  is  repeated  as  the  work  progresses,  the  coffer- 
1  being  removed  and  the  water  being  allowed  to  run 
T  the  finished  arches  until  the  spillway  construction  is 
in.  Communication  between  the  men  in  charge  of  the 
'ing  of  concrete  and  the  crane  operator  controlling 
~ct  travel  is  maintained  b\'  telephone, 
ne  concrete  used  in  the  spillway  section  is  of  1 :3 :5 
lure.  There  are  large  stone-crushing  and  mixing  plants 
^  Hoth  sides  of  the  river,  those  on  the  Illinois  side  being 

i       ^^  .^^"^  '^^  straightaway  section  and  those  on  the  Iowa 
1^      js-ision  being  used  for  the  power-house  site  and  the  con- 
ling  works   for   the   government   canal    for   navigation, 
■lentally  the  building  of  the  dam  will  improve  naviga- 
at  the  Des  Moines  Raprds  of  the  Mississippi  River,  as 
present  canal,  with  its  three  locks,  will  be  replaced  by 
rger  canal  and  a  single  lockage  into  the  broad,  deep 
that  will  be  created.     Likewise,  it  may  be  remarked 
■  It  is  believed  that  the  raising  in  level  of  the  river  above 
dam  will  be  observed  as  far  north  as  Burlington,  la., 
miles  away,  as  the  river  winds.     The  present  depth  of 
river  at  Keokuk  is  about  6  ft.,  reading,  perhaps,  10  ft. 
-pots.    For  a  number  of  miles  the  level  of  the  present 
ks  of  the  Chicago,  Burlington  &  Quincy  Railroad,  on 
■  west  side  of  the  river,  will  be  under  the  new  water 
'■'.  and  a  part  of  the  work  is  the  relocating  of  these 


tracks.  Many  acres  of  land  will  be  flooded,  of  course,  and 
have  been  purchased  or  condemned. 

Construction  work  is  done  largely  by  compressed  air,  al- 
though electricity  is  generated  for  lighting.  There  is  a 
temporary  power  plant  on  each  side  of  the  river.  On  the 
power-house  site  the  workmen  are  engaged  in  blasting  out 
the  wheel  pit  and  erecting  the  massive  concrete  construc- 
tion surrounding  the  draft  tubes  for  the  turbine  water- 
wheels.  This  work  is  being  done  in  the  bed  of  the  river, 
the  water  being  diverted  by  a  well-built  cofferdam.  The 
draft-tube  construction  is  particularly  impressive  and  in- 
teresting. There  will  be  fifteen  draft  tubes  for  turbines 
in  the  initial  installation.  Each  will  be  18  ft.  in  diameter 
at  the  top  and  will  curve  down  and  flare  out  to  enormous 
discharge  openings  20  ft.  high  and  42  ft.  wide.  These 
openings  will  be  beneath  the  level  of  the  water  below  the 
dam,  the  river  acting  as  a  tailrace.  Fig.  3  is  a  view 
showing  the  work  on  the  power-house  site.  The  wooden 
forms  for  the  tops  of  several  of  the  draft  tubes  are  plainly 
shown,  as  well  as  two  of  the  large  cantilever  cranes  used 
in  construction  work.  Fig.  4  is  another  view  of  the  draft- 
tube  construction,  but  this  picture  is  intended  particularly 
to  show  the  gre  t  openings  of  the  discharge  chambers. 

Contracts  havo  been  awarded  for  turbine  water-wheels 
made  by  the  I.  P.  Morris  Company,  of  Philadelphia,  and 
the  Wellman-Seaver-Morgan  Company,  of  Cleveland,  and 
for  vertical-shaft  generators  made  by  the  General  Electric 
Company.  The  io,ooo-hp  turbines  will  be  mounted  directly 
above  the  draft  tubes  and  will  be  surmounted  by  the  7500- 
kw  generators.  The  latter  will  turn  at  56  r.p.m.  and  will 
generate  three-phase,  25-cycle  alternating  current  at  6600 
volts.  The  power  house  will  be,  when  complete,  1700  ft. 
long,  with  twenty-four,  or  possibly  thirty,  generating  units. 
It  will  be  123  ft.  wide  and  133  ft.  high.  Transmission  to 
St.  Louis  will  be  effected  at  100,000  volts. 

About  500  men  are  now  employed  in  the  construction 
work  and  the  company  maintains  a  clubhouse  for  the 
officers  and  a  hospital  for  the  men.  The  work  is  being 
carried  on  rapidly,  but  without  confusion  or  bustle,  and  it 
is  now  expected  that  the  initial  generating  equipment  will 
be  ready  for  service  in  July,  1913.  The  Stone  &  Webster 
interests  are  prominent  in  the  Mississippi  River  Power 
Company  and  will  probably  operate  the  plant  when  it  is 
completed. 

Panama  Canal  Electric  Towing  Locomotives. 


The  official  weekly  publication  of  the  Isthmian  Canal 
Commission,  The  Canal  Record,  which  is  printed  at 
Ancon,  gives  an  account  of  the  electric  locomotives  which 
will  tow  ships  through  the  locks.  Specifications  have  been 
sent  to  Washington  in  order  that  bids  may  be  asked  for  the 
forty  locomotives  that  will  be  required  for  the  locks  at 
Gatun,  Pedro  Miguel  and  Miraflores.  The  system  of  tow- 
ing outlined  in  the  specifications  is  the  invention  of  Mr. 
Edward  Schildhauer,  of  the  canal  engineering  staff,  and  a 
patent  has  been  applied  for,  the  government  having  the 
right  to  use  the  patent  without  remuneration.  Two  bids 
will  be  called  for,  one  for  one  locomotive  for  test  purposes 
and  the  other  for  the  remaining  thirty-nine,  in  case  the 
first  is  satisfactory. 

The  system  of  towing  provides  for  the  passing  through 
the  locks  of  a  ship  at  the  rate  of  2  miles  an  hour,  the 
vessel  being  held  steady  between  four  lines  of  taut  haw- 
sers. .\  ship  will  come  to  a  full  stop  in  the  forebay  of  the 
locks,  where  four  hawsers  will  be  attached  to  it,  two  for- 
ward on  either  side  and  two  aft.  At  their  other  ends 
these  hawsers  will  be  attached  to  the  windlasses  of  four 
towing  locomotives  operating  on  the  lock  walls,  two  for- 
ward towing  and  two  aft  being  towed  by  their  hawsers,  thus 
holding  the  ship  steady.  The  locomotives  will  run  on  a 
level,    excepting   where    they   pass    from   one   lock    to    an- 
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other,  where  they  will  climb  heavy  grades.  Between  the 
lower  and  intermediate  locks  at  Gatun,  for  example,  there 
is  a  difference  in  elevation  of  29  ft.  7  in.,  and,  in 'order  to 
save  concrete,  this  ascent  is  made  in  the  shortest  feasible 
distance.  The  horizontal  distance  from  the  point  of  tan- 
gency  on  the  lower  lock  wall  to  the  point  of  contact  on  the 
wall   of   the   intermediate   lock    is    106I/2    ft.     The   vertical 


Fig.    1 — End    View    of    Electric    Locomotive. 

curve  has  a  radius  of  100  ft.  and  the  maximum  grade  is 
one  on  two. 

There  will  be  two  systems  of  tracks,  one  for  towing  and 
the  other  for  the  return  of  the  locomotives  when  not  tow- 
ing. The  only  cross-overs  between  the  tracks  will  be  at 
each  end  of  the  locks,  and  there  will  be  no  switches  in  the 
rack  road.  The  tracks  will  be  of  the  5-ft.  Panama  rail- 
road gage,  laid  with  90-lb.  Bessemer  steel  rail  on  Car- 
negie steel  ties,  each  tie  anchored  into  the  concrete  by  a 
bolt  on  the  side  farthest  from  the  lock  chamber.  On  the 
center  wall  there  will  be  two  towing  tracks  with  one  re- 
turn track  between  them,  and  on  each  side  wall  a  towing 
and  return  track.  The  towing  tracks  will  have  a  center 
rack  throughout,  and  the  locomotive,  while  towing,  will  al- 
ways operate  on  this  rack.  On  the  return  tracks,  at  the  in- 
cline between  locks,  they  will  also  operate  on  racks,  but 
elsewhere  they  will  run  by  friction.  The  racks  will  be  of 
cast  steel,  so  formed  that  lubricant  will  not  drop  upon  the 
concrete  and  that  water  will  not  be  held  in  the  interstices, 
this  latter  precaution  being  taken  against  the  breeding  of 


the  drawings  reproduced  on  this  page — two  tractors  anjj 
between  them,  a  windlass.  The  windlass  will  not  be  mou 
upon  a  truck,  but  will  be  supported  by  two  arms  extend 
on  each  side  from  either  end  and  resting  on  bearings 
mediately  over  the  adjacent  wheels  of  the  tractors.  The  en 
of  the  arms  will  be  equipped  with  rollers  to  permit  fi| 
horizontal  movement  of  the  members  when  the  locomofi 
is  rounding  a  horizontal  curve.     The  windlass  is  joinedl 
the  tractors  by  a  drawbar  and  trunnion  which  have 
effect  of  a  universal  joint  and  permit  free  movement] 
the  parts  when  the  locomotive  is  on  a  vertical  curve. 


The  tractors  will  be  alike  in  every  particular,  each 
sisting  of  a  four-wheel  truck  upon  which  are  mounte 
motor  and  a  control  apparatus.     They  will  run  as  rack' 
friction  locomotives  at  the  will  of  the  operator,  and  t^ 
whole  locomotive  can  be  controlled  from  either  cab. 

While  towing,  and  on  the  inclines  between  the  locks,  1 
tractor  will  run  as  a  rack  locomotive.     Motion  is  con 
nicated  from  the  motor  to  the  rack  pinions  by  means  ol 
system   of  gear  reduction  in  which  there  are  no  clutch^ 
There  is  absolutely  no  means  of  disconnecting  this  tra 
of  gears,  and,  as  a  result,  the  rack  pinions  are  in  motiBJ 
only  when  the  motors  are.    A  solenoid  brake,  which  clos 
upon  a  brake  wheel  whenever  the  current  is  cut  off  fp 
the  motors,  provides  against  accident  in  case  the  curf 
should  be  cut  off  while  the  locomotive  is  on  one  of  tfl 
inclines.    In  such  an  event  the   locomotive  would  come 
a  stop  instantly  and  be  held  there  until  the  brake  should  ' 
released.     The  rack  pinions  are  of  quill  construction  ail 
are  so  mounted  upon  the  back  axle  of  each  truck  that  tM 
rack  pinion  will  run  free  from  the  motor  when  the  locoraj| 
tive  is  on  the  return  track  and  traveling  by  friction. 

For  traveling  by  friction  the  tractors  will  be  fitted  wil 
jaw  clutches,  which  will  connect  the  traction  motors  wil 
the   driving  wheels.     These   clutches   will   be  operated 
solenoids.      The    locomotive,   when   operating   by   frictiq 
will  move  at  a  rate  of  5  miles  an  hour. 

The  electrical  equipment  for  each  tractor  will  consjj 
of  one  traction  motor  with  control  apparatus.  The  motj 
will  have  a  full  speed  torque  of  840  lb.  at  I 
radius,  full  load  speed,  at  no  less  than  470  revolutions 
minute,  and  will  be  capable  of  developing  not  less  than  I 
per  cent  greater  torque  for  a  period  of  one  minute.  AM 
nating  current  will  be  used  with  the  effect  that  synchroncl 


Fig.   2 — Side   View   of    Electric    Locomotive. 


mosquitoes.  The  distance  from  center  to  center  of  ad- 
joining teeth  is  3.13  in.  After  hauling  the  ship  through  the 
last  gates  and  into  the  forebay,  the  locomotives  will  coil 
their  cables  and  return  to  await  another  ship,  or  will  take 
hold  of  a  vessel  going  in  the  opposite  direction  and  tow 
it  through. 

Each  locomotive  will  consist  of  three  parts,  as  shown  by 


speed  will  be  maintained  on  all  the  locomotives  in  a  t 
The  motor  will  be  three-phase,  induction,  totally  inclo:  i. 
moisture-proof,  high  torque,  or  mill  type,  25  cycles  per  :  > 
ond,  with  220  volts  between  lines.  The  motors  on  e 
tractors  of  each  locomotive  will  be  operated  in  par;?' 
and  controlled  by  resistance  in  the  secondary  circuit, '> 
complished   by   contactors   in   the   primary   and   seconc  y 
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icuits  operated  by  master  controllers,  one  in  each  cab. 

lere  will  be  not  less  than  seven  energy  points  in  each 
i.rection,  and  between  these  and  the  braking  position  there 
'II  be  a  coasting  point,  so  that  when  energy  is  turned  off 
:)ra  either  forward  or  reverse  direction  there  will  be 
.-ailable  a  coasting  point  before  the  braking  position  is 
uched.  The  master  controllers  will  be  of  the  drum  type, 
(,e  for  each  tractor. 

Energ)-  will  be  collected  by  each  tractor  by  means  of  a 
pw  carrying  two  contact  shoes,  each  operating  on  a  sepa- 
Le  contact  rail  carried  in  an  open  conduit,  one  for  each  of 
to  phases,  while  the  third  phase  will  be  carried  by  both 
tck  rails.  The  maximum  load  that  will  be  thrown  upon 
t-  traction  motors  will  occur  when  the  locomotive  is  as- 
ciding  the  inclines  between  the  locks,  and  this  will  be 
gater  than  the  load  of  towing  a  ship.  Inasmuch  as 
vight  is  not  required  for  tractive  effort,  the  whole  loco- 
ntive  will  be  of  as  light  construction  as  possible,  the  esti- 

■    1  weight  being  70,000  lb. 

WINDL.\SS. 

>   third  part  of  the  locomotive  will  be  a  windlass  for 

g  in  or  paying  out  the  towline,  and  motors  to  drive 

II    1  he  drum  will  be  18  in.  in  diameter.     .\  friction  clutch 

wl  provide  against  its  ever  sustaining  a  pull  of  more  than 

2  00    lb.     Two  speeds   are   provided   for,   one   for   coil- 

n   in  the  line  under  load  at  a  rate  of   10   ft.  a  minute 

?.    the  other  for  coiling  it  when  not  under  load,  at  a  rate 

"  ft.  per  minute.     Rotary  switches  in  the  cabs  of  each 

r  will  control  the  movement  of  the  windlass. 

re  will  be  two  motors,  one   for  operating  the  wind- 

nder  load,  and  one  for  the  rapid  coiling  of  the  haw- 

fhe  windlass  motor  will  have  a  full-speed  torque  of 

;■.   at   I    ft.    radius,    will   be    capable    of  50  per  cent 

r  torque  for  one  minute,  and  will  have  a  full  load 

of  not  less   than   630   revolutions   per   minute.     The 

^   motor   will   have   30   lb.   torque   at     1     ft.    radius. 

able  of  exerting  50  per  cent  greater  torque  for  one 

.  and  will  have  a  full  load  speed  of  630  revolutions 

linute.     These    motors   wull  be   of   the   squirrel-cage 

lut  otherwise  will  have  the  same  classification  as  the 

-  in  the  tractors. 

towing  line  will  pass  through  a  sheave  in  a  revolv- 
rret,  which  will  permit  it  to  rotate  easily  in  a  hori- 
plane,  so  that  the  line  load  may  always  be  directly 
guiding  sheave.  The  tow  line  will  be  of  plow  steel 
•omposed  of  six  strands  of  thirty-seven  wires  each, 
ve  a  hemp  center  and  will  be  i  in.  in  diameter.  The 
must  have  a  tensile  strength  of  not  less  than  225,000 
'  square  inch  and  the  hawser  must  have  an  ulti- 
breaking  strength  of  not  less  than  70,000  lb. 
will  be  a  4-ft.  loop  at  the  ship  end,  and  the  length 
line  from  the  center  of  this  loop  to  the  drum  of  the 
-s  will  be  215  ft. 

-he  machinery,  for  both  windlass  and  tractors,  will  be 

i  in  a  steel  casing.     The  housing  of  the  windlass  will 

-:  of  a  steel  frame  covered  w-ith  3/16-in.  steel  plate. 

;<p  sheeting  must  be  capable  of  standing  a  strain  of 

■^-       per  square   foot  and  the  upper  side  edges  of  the 

Z  must  be  capable  of  sustaining  a  concentrated  load 

00   lb.,   which   may   be    placed   upon    it    when    the 

le  is  used  to  warp  a  vessel  up  to  the  lock  wall,  when 

e  is  at  right  angles  to  the  locomotive  and  the  chock 

ship  is  considerably  below  the  locomotive. 


Electrical  Machinery  and   Transformers. 

previously  noted  in  these  columns,  the  Turin  Interna- 
'10  1  Electrical  Congress  included  eight  sections  for  the 
oisssion  of  technical  subjects.  Below  are  given  abstracts 
o'  .e  seven  papers  presented  in   Section   I,   which  dealt 

••lectrical  machinery  and  transformers. 


.\li;Cll.^.SIC.\L     .AND     ELECTKICAL     CHARACTERISTICS     OF     LARGE, 
HIGH-SPEED   GENERATORS. 

In  the  introducton  to  a  resume  of  the  present  state  of 
the  art  of  high-speed  generator  design,  Dr.  Hans  Behn- 
Eschenburg  traced  some  of  the  most  important  epochs  up 
to  the  time  of  the  Paris  Exposition,  and  then  he  con- 
trasted practice  at  that  time  with  present  practice.  At 
Paris  the  largest  generator  was  a  3000-kw,  83-r.p.m.,  6000- 
volt  machine,  and  the  general  opinion  at  that  time  was 
that  low-speed  practice  had  come  to  stay.  The  success  of 
the  turbine  forced  the  electrical  designers  to  abandon  that 
type  and  to  develop  an  entirely  new  kind  of  machine. 

-Most  improvement  in  tiie  electrical  practice  has  been 
in  the  extreme  refinement  of  the  details  and  in  the  use  of 
superior  materials.  By  using  a  larger  number  of  small 
slots,  by  laminating  and  properly  shaping  the  pole  shoes, 
by  subdividing  the  conductors,  by  employing  effective  dam- 
per windings,  by  locating  the  field  and  armature  windings 
so  as  to  get  minimum  leakage,  and  by  using  sheet  steel 
with  low  specific  losses,  it  has  been  possible  to  increase 
the  effectiveness  of  the  material,  thereby  increasing  the 
specific  output  without  increasing  the  losses.  The  result 
is  that  the  output  per  unit  weight  at  a  given  speed  has  in 
some  instances  been  doubled  within  the  last  five  years. 
The  cylindrical  form  of  revolving  field  structure,  first 
employed  by  Mr.  C.  E.  L.  Brown  in  1901,  has  been  devel- 
oped until  now  it  constitutes  one  of  the  most  important  fea- 
tures of  modern  construction.  With  this  type  of  field  struc- 
ture it  is  comparatively  easy  to  attain  any  output  from  100 
to  20,000  kw  for  25  and  50  cycles,  with  two,  four  or  six 
poles.  The  number  of  ampere-turns  per  pole  can  be  as  high 
as  80,000.  Moreover,  the  uniform  distribution  of  the  wind- 
ings over  the  surface  promotes  efficient  ventilation  and 
reduces  the  difficulties  of  balancing. 

In  two-pole  machines  of  output  from  100  kw  up  the 
cylindrical  structure  is  cheaper  than  that  with  projecting 
poles,  but  for  four,  six  and  eight-pole  machines  the  latter 
lias  the  advantage.  However,  when  the  output  reaches 
1000  or  2000  kw  per  pole,  the  cylindrical  form  comes  to 
its   own. 

In  direct-current,  high-speed  machines  the  limit  set  by 
commutating  has  been  raised  to  about  16  volts  per  bar 
by  using  cummutating  poles  and  compensating  windings. 
The  commutating-pole  machine  was  described  in  full  by 
Menges  in  1884,  and  yet  there  was  no  machine  of  this 
type  shown  at  the  Paris  Exposition,  all  development  along 
this  line  having  taken  place  in  the  last  eight  years.  Never- 
theless, the  size  of  direct-current  generators  is  still  limited 
by  peripheral  speed  and  the  surface  of  the  commutator. 

Following  the  general  discussion,  the  author  gave  data 
and  formulas  for  determining  the  principal  mechanical 
and  electrical  dimensions  of  high-speed  alternating-current 
and  direct-current  generators,  as  well  as  formulas  and 
rules  for  estimating  the  ventilation,  heating  and  losses. 
These  instructions  are  followed  by  actual  examples,  one 
being  a  4000-kw,  3000-r.p.m.,  two-pole  machine,  and  the 
other  a  12,500-kva,  1500-r.p.m.,  four-pole  machine. 

The  author  concluded  by  giving  data  on  a  number  of 
modern  machines,  which  tend  to  show  that  the  upper 
speed  limit  from  the  point  of  view  of  economy  has  been 
exceeded  and  that  the  best  economical  results  for  machines 
between  500  and  15,000  kva  are  attained  at  about  1000  r.p.m. 
With  the  direct-current  machine,  aside  from  the  fact  that 
the  highest  speeds  are  impossible  of  attainment,  actual 
practice  was  indicated  in  the  tables  show'ing  that  the  eco- 
nomical speed  lies  far  below  the  range  of  turbine  speeds. 
The  design  of  gear  reduction  has  been  greatly  improved, 
and  their  employment  in  this  connection  offers  a  way  out 
of  the  difficulty. 

Dr.  Behn-Eschenburg's  paper  was  discussed  by  Dr.  S.  P. 
Thompson,  Prof.  C.  Feldmann  and  Messrs.  E.  Brunswick 
and  C.  Carli. 
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REPORT    ON    MOTOR-CEXERATORS,    CONVERTERS    AND    KiXTIFlERS. 

A  report  by  Dr.  S.  P.  Thompson  related  to  that  class 
of  dynamo-electric  macliinery  the  object  of  which  is  to 
change  electrical  energy  from  one  form  into  another  form. 
The  author  showed  that  there  is  a  transition  of  construc- 
tion from  type  to  type,  and  described  briefly  the  following 
principal  types:  Motor-generators  with  two  field-magnet 
systems  and  two  armatures,  motor-generators  with  one 
magnet  and  two  armatures,  motor-generators  with  one 
magnet  and  one  armature  having  two  independent  wind- 
ings, synchronous  converters,  cascade  converters,  revolving- 
field  converters,  rectifiers,  frequency  changers,  phase  shift- 
ers and  auto-converters. 

Attention  was  called  to  the  fact  that  modern  opinion 
favors  the  use  of  synchronous  converters  rather  than 
motor-generator  sets,  the  objections  initially  urged  against 
the  converters  having  been  largely  overcome.  The  cascade 
converter,  which  consists  of  a  combined  induction  motor 
and  synchronous  converter  mechanically  arranged  as  one 
machine  and  electrically  connected  in  series,  is  now  usually 
built  as  a  twelve-phase  machine  in  the  rotor  part,  and  is 
provided  with  commutating  poles  on  the  field  magnet. 

Particular  attention  was  paid  to  the  so-called  auto- 
converter,  which  is  the  most  recent  type  of  machine  de- 
veloped for  the  purpose  indicated.  It  resembles  in  many 
respects  the  well-known  split-pole  synchronous  converter, 
but  differs  therefrom  in  that  it  may  be  employed  for  con- 
verting from  direct  current  of  one  voltage  to  direct  current 
of  another  voltage.  The  field  magnet  is  constructed  with 
twice  as  many  polar  projections  as  there  are  poles  in  the 
windings  of  the  armature,  the  magnet  poles  being  arranged 
in  pairs  of  the  same  polarity.  The  machines  may  be  ar- 
ranged for  use  as  step-down,  direct-current  converters,  as 
voltage  regulators,  to  convert  from  variable  current  at 
constant  voltage  to  constant  current  within  a  limited  range, 
or  as  svnchronous  converters,  affording  regulation  of  the 
continuous  voltage  without  affecting  the  power  factor  on 
the  alternating-current  side.  According  to  the  last-men- 
tioned arrangement  the  machine  is  the  ordinary  split-pole 
synchronous  converter.  When  used  as  a  purely  direct- 
current  machine  it  is  provided  with  two  separately  insulated 
sets  of  brushes,  one  set  being  arranged  for  one  voltage 
and  the  other  set  for  an  entirely  different  voltage.  The 
electromotive  force  produced  between  one  set  of  brushes 
can  be  varied  independently  of  the  electromotive  force 
between  the  other  set,  on  account  of  the  splitting  up  of 
the  resultant  magnetic  fields.  By  proper  excitation  of  the 
coils  placed  on  the  separate  magnetic  circuits,  the  machine 
can  be  arranged  to  operate  as  a  variable-speed  generator, 
which  will  furnish  an  approximately  constant  voltage  at 
one  pair  of  brushes,  independent  of  the  speed  of  rotation. 

Dr.  Thompson's  report  was  discussed  by  Messrs.  Bruns- 
wick, Routen  and  Mouchard. 

SOME  CHARACTERISTICS   OF  THE   CASCADE  CONVERTER. 

The  cascade  converter  was  discussed  and  compared  with 
the  synchronous  converter  and  the  motor-generator  in  a 
paper  by  Mr.  H.  S.  Hallo,  which  in  the  absence  of  the 
author  was  read  by  Prof.  Clarence  Feldmann.  This  type 
of  machine  was  invented  in  1902  and  now  there  is  in 
operation  an  aggregate  rating  of  150,000  kw.  In  efficiency 
it  approaches  closely  the  synchronous  converter.  For  in- 
stance, comparing  machines  of  1000  kw  and  50  cycles,  the 
efficiencies  are  as  follows:  Synchronous  converter  alnne. 
95.2  per  cent :  synchronous  converter  with  transformer. 
93.5  per  cent :  cascade  converter.  92.5  per  cent ;  motor- 
generator,  89.5  per  cent.  On  the  score  of  price  the  cas- 
cade converter  again  stands  between  the  motor-generator 
and  the  synchronous  converter,  it  being  but  slightly  more 
expensive  than  the  synclironous  converter. 

With  respect  to  regulation,  the  cascade  converter  sur- 
passes the  synchronous  converter,  but  is  not  as  good  as 
the  motor-generator.     In   order  to  keep  down   the  watt- 


less current  in  the  stator  winding  which  would  be  causi 
by  regulation  of  the  direct  enif,  the  leakage  reactance  1 
the  alternating-current  side  is  made  great  by  closing  tl 
slots.  By  suitably  dimensioning  the  wedges  used  to  clo 
the  slots  the  reactance  can  be  made  to  decrease  with  i 
creasing  load  on  account  of  the  saturation  of  the  wedgi 
and  in  this  way  a  machine  can  be  so  designed  as  to 
strongly  over-compounded  and  yet  operate  at  unity  powi 
factor  between  three-fourths  load  and  full  load. 

The  cascade  converter  is  less  susceptible  to  hunting  th 
the  synchronous  converter.  It  also  has  a  distinct  adv.i 
tage  over  the  synchronous  converter  and  the  synchroiii 
motor-generator  in  starting,  since  it  can  be  started  fn 
the  alternating  side  almost  as  easily  as  an  induction  niut 
The  synchronous  motor-generator  naturally  has  the  Ij 
power-factor  characteristics;  however,  the  cascade  o 
verter  is  better  in  this  respect  than  the  synchronous  c 
verier. 

In  natural  commutation  qualities  the  synchronous  cc 
verter  has  the  advantage,  but  it  is  not  at  all  well  adap 
to  the  use  of  commutating  poles.  The  cascade  converi 
while  not  quite  so  good  as  the  synchronous  converter, 
better  than  the  direct-current  generator  in  its  inhcr 
commutation,  and  lends  itself  readily  to  the  use  of  ci 
mutating  poles.  The  author  also  shows  that  series  boi 
ers  used  with  synchronous  converters  react  unfavorr 
upon  commutation  and  render  the  use  of  commut.ii 
poles  even  less  effective  than  they  would  otherwise 
The  cascade  machine  gives  the  same  emf  regulation  w 
out  a  series  booster. 

Mr.  Hallo's  paper  was  discussed  by  Messrs.  Brunsw 
Sarii  and  Eichel. 

FREQUENCY   TRANSFORMATION. 

A  paper  on  frequency  transformers,  by  M.  Paul  Bi: 
was,  in  the  absence  of  the  author,  read  by  Mr.  E.  Br 
wick.  The  author  classifies  the  uses  of  frequency  tr 
formers  and  briefly  reviews  the  present  state  of  the 
in  each  group. 

The  first  group  includes  transformations  from  one 
stant  frequency  to  another  such  as  are  necessary  v 
systems  of  different  frequencies  are  operated  in  conjunc 
with  one  another.  The  usual  method  here  employed  i.' 
synchronous  motor-generator  set,  although  the  indui 
motor-synchronous  generator  set  is  also  used.  I 
pointed  out  that  these  two  kinds  of  machines  canm 
operated  in  parallel,  since  in  such  event  the  synchro 
set  will  carry  all  the  load. 

Another  method  which  has  been  used  is  based  01 
fact   that   an  induction  motor  with   its   primary  conn 
to  a  source  of  given  frequency  and  its  rotor  driven  b 
other  motor  will  produce  a  secondary  emf,  the  freqi 
of  which   is  determined  by  the   speed  of  the  rotor, 
driving  the  rotor  with  a  synchronous  motor  having    '< 
volving  armature  connected  in  parallel  with  the  secoi 
of  the  induction  machine  and  provided  with  a  comnn  ' 
to  furnish  the  excitation,  there  is  had  the  machine  inv  :' 
by  Le  Blanc  and  Arnold. 

The  Le  Blanc-Arnold  method  requires  two  entircl\ 
arate    machines.      The    author,    in    collaboration    nmI 
Boucherot,  developed  a  method  by  which  two  elecii 
separate  machines  utilize  the  same  magnetic  circuit 
is,  one  rotor  and  one  stator  serve  for  two  separate  el  1 
circuits  which   may  be  designed  to  deliver  differen  t 
quencies.    In  use  as  a  frequency  converter  one  stator  ■^' 
ing  is  connected  to  the  primary  circuit  of  one  freqi '^ 
while  the  other  stator  w-inding  is  connected  to  the  secoJj'' 
circuit,  w-hich  has  a  different  frequency.     The  roto'  n- 
be  wound  for  direct-current  excitation,  in  which  ca   t' 
machine  is  synchronous  and  may  be  used  to  regula  '"' 
power  factor  of  the  line,  or  in  special  cases  the  roti  n' 
be  of  the  squirrel-cage  type,  thus  rendering  the  m.l'i''' 
asynchronous. 
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The  second  group  covers  the  transformation  of  variable 
l.'quencies  to  a  constant  frequency.  For  instance,  the 
srondary  current  of  a  variable  speed  induction  motor,  if 
t.nsfornied  to  the  proper  frequency,  may  be  returned  to 
t:  line  instead  of  wasted  in  rheostats.  The  Scherbius 
flypbase  comniutating  machine  connected  to  the  secon- 
cry  of  a  variable-speed  induction  motor  and  coupled  to 
a  asynchronous  generator  may  be  used  to  accomplish 
t>  purpose.  The  machine  of  the  author  and  M.  Boucherot 
iiilso  well  adapted  to  this  kind  of  a  transformation. 

The  third  group  comprises  transformations  from  con- 
snt  to  variable  frequency,  such  as  might  be  utilized  in 
citrolling  the  speed  of  an  induction  motor  for  traction 
p-poses.  This  might  be  accomplished  by  driving  a  ma- 
cne  having  a  direct-current  winding  connected  to  the 
li;  through  slip  rings  and  to  the  induction  motor  through 
a<>mmutator  which  delivers  a  frequency  variable  with  the 
s;ed  and  an  emf  variable  with  the  position  of  the  brushes, 
h;  practical  work  has  been  done  in  this  line. 

"he  fourth  group  consists  of  transformations  of  rel- 
a  ely  small  amounts  of  energy  from  normal  to  relatively 
hh  frequencies  such  as  are  used  in  wireless-telegraph 
«rk.  In  this  connection  several  static  converters  are 
d   ribed. 

KOM.XGNETIC      PHENOMENA      RESULTING      FROM      SHOKT- 
CIRCUIT     OF     .XN     ALTERN.\TOR. 

.1.   P.   Boucherot   gave    a    succinct    but    comprehensive 
tl  retical  treatment  of  short-circuit  phenomena  in  alter- 
In  the  body  of  the  paper  he  handled  the  subject 
the  physical  standpoint  and  with  very  little  mathe- 
m  cs,  the  rigorous  mathematical  development  of  the  equa- 
tics  being  given  in  an  appendix.     In  the  first  section  of 
'^  "ip'er  the  author  defined  the  various  inductance  coef- 
-  which  must  be  dealt  with  in  studying  the  phenomena 
lablished  the  relations  between  them.     He  then  took 
polyphase  short-circuit  first  developed  equations  for 
ting  the  currents  in  the  exciting  and  in  the  armature 
«  ;:ngs  and  the  emf  generated  in  the  exciting  or  field 
wiling.     These  equations  have  been  checked  by  oscillo- 
PTiliJc  tests. 

iiscussing  the  remedies  the  author  pointed  out  that  it 
lesirable  to  increase  the  self-inductance  of  the  field 
g  as  it  is  that  of  the  armature  w-inding.     How^ever, 
external   inductance   is   used   it   should   be  confined 
V  to  the  main  circuit,  because  external  inductance  in 
citation  circuit  will  require  extra  emf  to  overcome 
mic  drop  in  the  reactor  winding,  and  therefore  in 
of  a  short-circuit,   relatively  very   large   emfs  will 
aerated  in  this  circuit  and  may  easily  puncture  the 
miation.     The  use  of  reactors  in   the  main  leads  does 
no  involve  similar  danger,  but  it  does   require  a  consid- 
er; 1p  quadrature  emf,  which  may  call  for  an  increase  of 
15  to  30  per  cent  above  normal. 
effects  of  short-circuit  in  one  phase  and  of  short- 
within  the  windings  of  the  generator  itself  w-ere 
aken  up.     The  most  important  phenomena  in  these 
cases  are  the  high  emfs  generated  in  the  windings 
alternator.     For  example,  in  the  case  of  a  short- 
m  one  phase,  the  maximum  emf  generated  in  the 
chases   may  attain    from   ten   to   twenty   times   the 
value  provided  the  iron  is  not  saturated  and  that 
rs   are   not    used.      Attention    is    also   called    to    the 
"It  an  internal  short-circuit  may  subject  the  windings 
field  circuit  to  emfs  in  the  thousands  of  volts  even 
•10  appreciable  external  current  is  produced, 
i'.oucherot's  paper  was  discussed  by  Messrs.  Feldmann, 
vick,  Thompson,  Sarli  and  Holleux. 

COMMUTATOR    MOTOR  FOR  ROLLING   MILLS. 

*;R.  Legouez  reviewed  some  of  Latour's  work  on  com- 

"lutor  motors,  dealing  especially  with  those  that  employ 

15  known  as  squirrel-cage  commutation.     The  authar 


gave  a  general  definition  of  this  type  of  machine  and  de- 
scribed several  of  these  motors  that  have  been  built  and 
put  into  successful  operation.  He  proposed  to  use  a  com- 
pound I.atuur  motor  in  connection  with  a  flywheel  for 
driving  rolling  mills.  The  compound  motor  described  is  a 
series  alternating-current  polyphase  commutator  motor 
with  each  pair  of  adjacent  brushes  shunted  by  a  circuit 
containing  a  fixed  emf  and  an  adjustable  impedance. 
When  the  impedance  is  zero  the  motor  has  pure  shunt 
characteristics,  and  when  it  is  infinite — that  is.  when  the 
circuit  is  open — the  motor  has  series  characteristics.  The 
fixed  emf  can  be  produced  by  a  polyphase  transformer, 
which  should  preferably  be  provided  with  a  rotor  and  stator 
to  permit  regulation  of  the  phase.  The  impedance  is  an 
inductive  resistance  arranged  to  permit  regulation. 

This  system  gives  a  total  range  of  speed  adjustment  of 
about  15  per  cent  above  and  below  normal  at  full  load. 
It  also  gives  a  good  efficiency  and  power-factor  at  all  oper- 
ating speeds.  As  little  energv  is  handled  by  the  shunt 
circuits  and  therefore  the  au.\iliary  devices  are  relatively 
small,  the  losses  are  quite  insignificant  as  compared 
with  the  rheostatic  losses  in  an  ordinary  induction  motor- 
flywheel  outfit  provided  with  automatically  variable  re- 
sistors in  the  secondary. 

The  operation  of  the  set  is  as  follows:  When  the  mill 
begins  w-ork  the  motor,  having  a  shimt  characteristic,  de- 
velops its  full  power  without  an  appreciable  drop  in  speed ; 
but  when  the  power  reaches  a  predetermined  limit  the  im- 
pedance is  automatically  increased,  which  allows  the  motor 
to  slow  down,  thus  permitting  the  flywheel  to  do  part  of 
the  work.  As  soon  as  the  load  falls  off  the  impedance  is 
cut  out  and  the  speed  rises  again,  storing  energy  in  the 
flywheel,  which  is  now  ready  for  another  cycle  of  opera- 
tion. 

The  paper  was  discussed  by  M.  Sarli. 

VARIABLE     SPEED     THREE-PHASE      MOTORS. 

The  problem  of  economically  regulating  the  speed  of 
three-phase  motors  with  special  reference  to  rolling-mill 
operation  was  dealt  with  in  a  paper  by  !Mr.  C.  Sarli. 

After  briefly  referring  to  the  Gorges  three-phase  com- 
mutator motor  the  author  described  the  Winter-Eichberg 
system  of  regulating  the  speed  of  a  three-phase  commutator 
motor  by  impressing  an  adjustable  emf  across  the  brushes. 
He  next  described  brieflv  the  series  motor  and  its  mode 
of  speed  regulation,  and  then  he  took  up  the  double  com- 
mutator motor  of  Brown-Boveri,  which  is  in  reality  a  com- 
bination of  two  Dery  single-phase  commutator  motors. 
In  concluding  the  discussion  of  the  commutator  motors 
he  mentioned  the  methods  of  compensating  the  power- 
factor  in  the  first  two  systems. 

In  the  second  part  of  the  paper  the  author  describes 
three  cascade  systems  that  have  recently  come  into  prac- 
tical use.  These  systems  all  utilize  energy  from  the  main 
motor  in  a  second  and  variable  speed  machine  which  re- 
turns it  either  to  the  shaft  of  the  main  motor  as  mechan- 
ical energy  or  to  the  line  as  electrical  energy.  Three 
methods  are  distinguished  accordingly  as  (i)  the  second 
machine  is  a  commutator  motor  coupled  directly  to  the 
main  motor;  (2)  the  second  machine  is  a  direct-current 
motor  to  which  the  energy  of  slip  is  transferred  by  means 
of  a  converter;  (3)  the  second  machine  is  a  commutator 
motor  coupled  to  an  a.synchronous  generator  that  feeds  the 
slip  energy  back  into  the  line. 

In  conclusion  the  author  compared  the  various  systems, 
showing  that  the  commutator  motors  are  used  for  low 
and  medium  powers,  while  for  large  outputs  such  as  are 
required  in  rolling  mills  the  cascade  arrangements  are 
better  adapted.  He  then  gives  performance  data  and  char- 
acteristics of  some  actual  installations  and  refers  to  the 
use  of  heavy  flywheels  with  such  cascade  groups. 

The  paper  was  discussed  by  Messrs.  Legouez,  Palestrino 
and  Finzi. 
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RegxUation  of  Public   Utilities. 


At  the  annual  convention  of  the  League  of  American 
Alunicipalities  held  in  Atlanta,  Mr.  Arthur  S.  Muey,  vice- 
president  of  H.  M.  Byliesby  &  Company,  Chicago,  delivered 
on  Oct.  5  a  clear-cut  address  entitled  "Regulation  of  Public 
Utilities."  Mr.  Huey  explained  the  dignity  of  conducting 
public-utility  operations  and  said  that  there  were  probably 
20,000  executives  engaged  in  the  operation  of  privately 
owned  utility  corporations  in  the  United  States.  .\  number 
of  people  have  referred  to  this  body  of  men  collectively  as 
■"corporation  robbers."  The  speaker  remarked  that  the 
gentlemen  referred  to  like  this  term  about  as  well,  prob- 
ably, as  his  hearers  enjoy  the  phrase  "a  bunch  of  cheap 
politicians."  Many  public-utility  operators  believe  them- 
selves to  be  honest  men  trying  to  conduct  a  legitimate 
business  in  a  decent  and  progressive  way. 

Public  utilities  in  the  United  States  have  been  developed, 
financed  and  made  useful  almost  entirely  by  private  initi- 
ative and  private  capital.  Much  has  gone  into  this  develop- 
ment besides  money.  The  best  years,  the  best  energies,  the 
most  earnest  thought  of  many  men  have  been  devoted  to 
this  development,  together  with  shattered  hopes,  broken 
hearts  and  wrecked  fortunes.  There  is  a  human  side  as 
well  as  a  so-called  "heartless-corporation"  side  to  all  of 
this  endeavor. 

The  privately  owned  utilities  of  the  country  have  a 
reasonable  right  to  fair  treatment  based  upon  calm,  intel- 
ligent study  of  the  facts  in  each  case.  Operators  of  utilities 
have  induced  thousands  of  persons  to  place  their  capital  in 
this  service.  "In  our  consciences,"  said  Mr.  Huey,  "the 
integrity  of  this  capital  is  synonymous  with  our  honor,  and 
we  will  defend  it  to  the  last  extremity  of  lawful  effort." 

But  there  is  no  good  reason  why  public  officials  and  pub- 
lic-utility corporations  should  not  work  together  in  har- 
mony, intelligence  and  for  the  common  good.  Public  utili- 
ties are  most  efficiently  and  economically  conducted  as 
monopolies,  but  nevertheless  no  monopoly,  however  benefi- 
cent, should  be  permitted  to  exist  without  legal  safeguards 
to  protect  the  public.  The  speaker  then  went  on  to  comment 
on  the  establishment  of  state  public-service  commissions 
and  showed  that  on  the  part  of  the  utilities  there  has  been 
during  the  last  few  years  a  much  keener  realization  of 
obligations  due  the  public  and  customer  than  was  formerly 
the  case. 

Private  ownership  of  utilities  means  the  employment 
of  ability  and  capital  at  a  wage,  and  if  this  wage  is  above 
the  average  of  interest  rates  the  service  company  is  stim- 
ulated just  as  much  as  good  wages  stimulate  the  employee. 
This  theory  was  recognized  recently  by  the  public-service 
commission  in  Wisconsin  in  permitting  a  utility  organiza- 
tion to  derive  an  annual  profit  of  12  per  cent  as  a  reward 
for  excellence  of  service. 

Comparatively  few  realize  that  there  is  intense  compe- 
tition now  waging  among  American  communities.  The 
city  which  lags  behind  in  doing  the  things  which  are  in- 
cumbent upon  municipal  governments  loses  in  the  contest 
for  industries,  population  and  commerce.  There  never  was 
a  time  when  greater  necessity  existed  for  employing  public 
funds  in  the  most  useful  ways  that  will  bring  the  greatest 
and  the  quickest  returns.  Under  these  circumstances  it  is 
not  good  business  judgment  for  cities  to  bond  themselves 
to  place  capital  in  electric,  gas,  telephone  and  street-railwav 
companies  when  private  capital  is  already  interested  and 
is  willing  to  do  the  work  for  reasonable  compensation.  The 
operation  of  water-works,  how-ever,  is  properly  a  municipal 
function,  as  the  vital  necessity  transcends  its  cost. 

To-day  there  are  fourteen  states  with  utility  commissions 
possessing  powers  of  regulation  over  organizations  supply- 
ing electricity,  gas,  transportation,  telephone  and  water  serv- 
ice. Twenty-seven  states  have  commissions  exercising  con- 
trol of  varied  degree  over  one  or  more  classes  of  utilities, 
steam  railroads  included.     The  speaker  then  went  on  to 


point  out  a   few  general  principles  which  nrust  obtain 
regulation  is  to  prove  a  permanent  and  beneficial  featui 
of  civic  life. 

It  is  a  mistake  to  consider  the  lowering  of  rates  as  tl 
principal  object  of  utility  regulation.  The  true  function 
to  ascertain  and  maintain  equitable  relations.  Fair  rat 
must  be  based  on  all  elements  entering  into  the  cost  ■ 
service,  including  interest  and  depreciation  on  the  vali 
of  the  property. 

While  the  profits  or  income  of  the  promoter  and  operat 
are  secondary  to  the  interests  of  the  public  and  the  ownei 
nevertheless  the  service  is  important  and  should  be  li 
erally  rewarded. 

A  public  utility  should  be  placed  beyond  the  possibili 
of  a  strike,  and  some  provision  should  be  made  to  cov 
this  requirement.  This  regulation  should  provide  f 
strict  neutrality  in  the  conflict  between  unionism  and  nc 
unionism. 

In  conclusion,  Mr.  Huey  heartily  commended  a  sugg' 
tion  originating  with  Mr.  J,  C.  Michael,  formerly  corpn 
tion  counsel  for  St.  Paul,  Minn.,  suggesting  that  an  int 
change  of  representatives  among  the  various  organizatii 
of  municipal  officers  and  the  various  organizations  of  u 
ity  managers  would  be  of  mutual  value.  Speaking  for 
National  Electric  Light  Association,  of  which  Mr.  Hi 
is  second  vice-president,  the  speaker  extended  an  invitat 
to  the  League  of  American  Municipalities  to  send  as  m; 
delegates  as  it  desired  to  the  Seattle  convention  of  n 
year.  He  assured  his  hearers  that  the  N.  E.  L.  A.  wo 
heartily  welcome  such  representatives  and  extend  to  tl 
every  facility  for  hearing  papers  and  discussions.  F 
thermore,  the  association  would  be  glad  if  some  ref 
sentative  of  the  league  would  accept  a  place  on  the  [ 
gram  of  papers. 


President  McCarter  of  New  Jersey  Public  Service  C 
poration  on  Public  Service  Regulation. 


Mr.  Thomas  N,  McCarter,  president  of  the  Public  S 
ice  Corporation  of  New  Jersey,  recently  discussed  at  lei 
before  the  Board  of  Public  Utility  Commissioners  of  ^ 
Jersey  questions  relating  in  general  to  state  regulation 
in  detail  to  the  electric  and  gas  rates  of  the  subsid 
companies  of  the  corporation.  Mr.  McCarter  was  form 
strongly  opposed  to  public  utility  legislation,  but  he 
since  stated  publicly  that  he  has  come  to  regard  such  li 
lation,  as  Governor  Wilson  says  it  is  regarded  in  Wiscoi 
as  a  protection  and  not  as  a  menace.  Mr.  McCarter  offt 
on  behalf  of  the  corporation,  to  make  reduction  in  rate^ 
gas  and  electric  service. 

Taking  up  the.  subject  of  rates,  Mr.  McCarter  added 
the  policy  had  been  to  lower  rates  in  all  branches  of 
business  as  rapidly  as  was  possible,  and  in  addition  the 
so  far  as  its  gas  and  electric  business  is  concerned,  ti  - 
tablish  an  absolute  uniformity  of  rate  for  its  comme 
business,  and  this  is  now  true  in  both  branches  of  its    - 
ness  throughout  the  broad  territory  served,  except  th 
two  of  the  divisions  the  gas  rate  is  $1  flat,  whereas  ii  * 
other  four  the  rate  is  $1.10  with  10  cents  a  thousand  ■ 
count  for  payment  within  a  certain  number  of  days,    t " 
from  this,  absolute  uniformity  exists.    After  years  of  " 
sideration  of  the  matter  Mr.  McCarter  is  satisfied  tha  Hi- 
plan  of  uniformity  is  of  great  advantage  to  the  peop    • 
the  State.     Technically  it  may  be  open  to  some  obje  on. 
but  it  has  been  of  great  assistance  in  the  developme   "' 
the  smaller  suburban  places  whose  prosperity  is  so    ef' 
woven  with  that  of  the  larger  cities.     The  rates  pul  h'" 
effect  have  only  been  possible  by  the  centralizing  0  'ts- 
tions  and  long-distance  distribution.     This  policy  hasio«' 
been  the  settled  practice  for  so  long  that  to  attempt  a  idi- 
cal  departure  from  it  would  cause  great  confusion  an  dis- 
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tisfaction.    The  policy  in  this  respect  lias  been  wise  and 

ould   be    continued,    even    thougli    in    its    technical    and 

eoretical  aspects  it  may  in  some  instances  militate  against 

e  people  of  the  larger  cities  to  the  benefit  of  the  people  in 

e  large  number  of  smaller  municipalities. 

The  next  question  which  presented  itself  was  whether  the 

tual  capitalization  of  the  Public  Service  Corporation  was 

at    which     the     board     must     recognize  '  in     the     pro- 

.eding.     Mr.   McCarter   insisted  that   it   was.     All  these 

iderlying     companies,     both     gas     and     electric,     upon 

lich    obligations    of    rental    or    otherwise    have    been 

sumed    by    the    gas    or    electric    company    were,    with 

Oy  one  substantial  exception,  results  of  mergers  or  con- 

thdations  expressly  authorized  by  and  made  in  compliance 

«h  the  so-called  merger  or  consolidation  act  of  New  Jer- 

s^.-.    The  stocks  of  the  old  companies  were  thus  by  direct 

jlhority  converted  into  stocks  and  bonds  of  the  new  com- 

yny,  the  practice  generally  followed  being  to  provide  suffi- 

c'nt  bonds  in  the  new  consolidated  company  to  take  up  the 

iderlying  bonds  at  maturity  or  before  of  the  constituent 

chipanies,  as  well  as  to  provide  a  quota  of  bonds  for  future 

fincial  needs.    Thus,  in  effect  and  in  law,  the  contracting 

cnpanies  to  the   various   consolidation   agreements   fixed 

t'  value  of  their  respective  properties  in  the  new  capital- 

iaion,  and  provided  as  well  for  future  improvements.    In 

nirly  all  these  cases  the  bonds  retained   for  future  im- 

pi'vements  have  long  since  been  sold  for  value  and  the 

used  in  betterments.     In  addition  thereto,  there  has 

-pent  upon  these  properties  the  respective  investment 

gas  and  electric  companies.    These  values,  thus  long 

xed,  are  in  point  of  law  at  this  late  day  immune  from 

by  the  rate-making  power  or  otherwise,  and   said 

thus  fixed  must  now  be  taken  to  have  been  the  value 

properties,  physical  and  franchise,  tangible  and  in- 

le,  entering  into  the  respective  agreements  of  merger 

■nsolidation,  and  the  State  is  now  estopped  from  at- 

:;  this  capitalization.    This  legal  proposition  is  based 

decision  of  the  Supreme  Court  of  the  United  States 

New   York    Consolidated    Gas   case.      Precisely    a 

r  state  of  affairs  exists  in  New  Jersey.    The  stocks  of 

Jerlying  companies  have  been  issued  from  twelve  to 

years.     They  have  become  scattered  far  and  wide 

-  in  New  York,  have  been  traded  in  freely  and  widely 
faith  of  their  legality.     The  State  through  its  rate- 

l;  power  cannot  be  now  heard  to  attack  it.    Mr.  Mc- 

-  regards  this  matter  as  settled  for  all  time  by  the 
II  in  the  leading  case  quoted.  However,  if  the  con- 
that  as  a  matter  of  law  the  validity  of  these  securi- 

'inot  now  be  questioned  is  not  controlling,  then  he  in- 
■  ith  equal  vigor,  that  they  should  not  be  questioned  by 

•ird  in  the  exercise  of  its  discretion.  The  proposition 
radical  is  to  ignore  these  existing  securities  and  the 
nts  and  obligations  in  reference  thereto,  and  to  make 
'  reproduction  valuation  of  the  property  actually  en- 
in  the  gas  and  electric  business,  as  the  case  may  be, 
en  to  fix  an  annual  return  which  will  be  permitted 

■liat  value  thus  ascertained. 

:ming  for  purposes  of  argument  that  the  value,  as 
ly  the  radical,  will  be  much  less  than  the  existing 
■nation,  and  that  the  board  should  allow  a  reduced 
'  return  upon  that  valuation,  the  blow  would  fall,  in 

'St  instance,  upon  those  who  have  since  put  in  large 
'f  money,  and  all — including  the  radicals — agree  that 
estn^ent  of  money  in  these  enterprises  should  be  en- 

^ed,  and  those  who  make  it  should  receive  a  fair  re- 
n  their  investment.     Secondly,   the  blow   would   fall 

'hose  who  over  a  long  period  of  years  have  invested, 
■d  faith,  in  these  various  underlying  stocks;  but  the 

_'iuld  not  be  here.    Many  of  the  largest  corporations, 

iduciary  or  benevolent  character,  have,  in  good  faith, 

'  •  n  large  sums  in  these  securities,  or  made  loans  upon 
nie  as  collateral.  Mr.  McCarter  declared  that  there 
a  bank  or  trust  company  chartered  by  the  State — ex- 


cept savings  banks — that  would  not  be  seriously  affected  by 
any  such  unfortunate  situation.  In  short,  a  state  of  finan- 
cial panic  would  ensue. 

Continuing,  Mr.  McCarter  directed  attention  to  the  im- 
practicability of  making  a  complete  physical  valuation  of 
the  gas  and  electric  properties  within  any  reasonable  time; 
to  the  uselessness  of  any  such  appraisement  when  com- 
pleted, and  therefore  to  the  advisability  of  arriving  at  some 
equitable  solution  of  this  problem  quickly. 

The  complications  that  would  exist  in  valuing  gas  and 
electric  properties  located  in  some  19,3  municipalities,  large 
and  small,  must  be  apparent.  Assuming  that  the  value  as 
ascertained  is  less  than  the  capitalized  value,  the  knowledge 
acquired  would  be  purely  academic  unless  made  the  basis  of 
action  that  would  lead  to  financial  ruin.  There  is  another 
aspect  of  the  matter.  Having  arrived  at  such  a  fair  valua- 
tion of  the  property,  gas  and  electric,  devoted  to  the  public 
use  as  would  stand  the  test  of  review  by  the  courts,  the 
next  duty  of  the  board  \vould  be  to  determine  the  fair  rate 
of  return  to  be  allowed  thereon.  Mr.  McCarter  contended 
that  not  less  than  8  per  cent  on  such  valuation  is  just  and 
reasonable.  That  was  the  deliberate  judgment  of  the  Wis- 
consin commission  in  the  Madison  case,  and  that,  after 
years  of  reflection,  is  his  judgment  as  to  the  minimum 
amount  to  be  allowed  on  a  well-established  property,  if  it 
is  to  meet  the  requirements  for  betterments  and  extensions 
that  will  be  put  upon  it  by  an  increased  public  demand. 

The  proposition  for  decreases  in  rates  made  by  Mr.  Mc- 
Carter is  as  follows : 

That  a  schedule  of  rates  be  fixed  by  the  board,  effective 
for  five  years  from  Jan.  i,  1912,  on  a  basis  that  will  recognize 
the  obligations  of  the  gas  and  electric  companies  as  to  their 
respective  underlying  securities,  and  will  enable  the  gas  and 
electric  companies  to  pay  annually  a  dividend  of  8  per  cent 
on  their  actual  capital  as  it  will  exist  from  year  to  year, 
over  the  five-year  period,  after  deducting  proper  reserves 
for  maintenance,  and  after  further  providing  a  moderate 
fund  for  that  portion  of  capital  expenditure  which  business 
prudence  demands  should  not  be  capitalized. 

Based  on  a  careful  estimate  of  the  prospective  business  of 
both  companies  for  the  next  five  years,  the  proposition  con- 
templates, in  the  case  of  the  gas  company,  the  putting  into 
operation  of  a  uniform  flat  rate  of  $1  as  of  Jan.  i,  1912,  and 
on  Jan.  i,  1914,  the  reduction  of  this  base  rate  to  95  cents 
and  on  Jan.  i.  1916,  the  further  reduction  of  this  base  rate 
to  90  cents.  In  the  case  of  the  electric  company  it  con- 
templates as  of  Jan.  i,  1912,  the  adoption  of  the  same 
schedule  of  discounts  from  the  base  rate  put  into  effect  by 
the  New  York  Edison  Company.  The  present  Public  Serv- 
ice rate  steps  down  i  cent  for  every  500  kw-hours  of 
monthly  consumption  for  the  first  five  steps;  the  New  York 
rate  steps  down  l  cent  for  every  250  kw-hours  of  monthly 
consumption  for  the  first  four  steps.  In  the  fourth  year  of 
the  period,  or  on  Jan.  i.  191 5.  the  base  rate  is  further  re- 
duced from  10  cents  to  9  cents,  thus  combining  the  first  two 
steps  of  the  existing  schedule. 

There  will  be  at  the  end  of  five  years,  if  the  prognostica- 
tions as  to  business  are  reasonably  accurate,  a  surplus  over 
the  8  per  cent  dividend  and  reserves  in  the  electric  com- 
pany of  approximately  $1,650,000,  or  an  average  of  $330,000 
a  year — a  sum  quite  inadequately.  In  the  judgement  of  Mr. 
McCarter  the  electric  rate  should  not  be  reduced  at  all. 
The  additional  earnings  which  would  result  therefrom 
should  be  used  as  rapidly  as  possible  to  bury  wires,  relieving 
so  much  the  more  rapidly  the  congested  sections  of  the 
cities  from  overhead  electrical  constructions  for  the  trans- 
mission of  energy  for  commercial  purposes. 

The  subject  of  a  proper  reserve  for  purposes  of  deprecia- 
tion, permanent  renewals,  obsolescence,  unforeseen  catas- 
trophes and  what-not  is  one  that  has  been  forcing  itself 
to  the  front  and  engaging  the  attention  of  all  thoughtful 
men  conversant  with  public  utilities.  The  fact  is  it  has  be- 
come a  practical  necessity  for  companies  to  consider  the 
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subject.  All  intelligent  bankers  now  require  it  as  a  pre- 
requisite to  the  purchase  of  securities.  The  corporation 
lias  for  years  given  this  subject  a  most  thorough  consider- 
ation, and  at  the  time  of  tiie  first  large  sale  of  the  general 
mortgage  bonds  to  bankers  the  subject  was  thoroughly  con- 
sidered by  the  bankers,  their  experts,  Messrs.  Stone  & 
Webster,  and  by  officials  of  the  corporation,  and  an  agree- 
ment was  reached  providing  for  the  gradual  accumulation 
of  such  a  reserve,  starting  in  a  small  vi'ay,  but  with  as  large 
an  amount  as  the  company  at  that  time  was  able  to  bear 
and  still  do  its  duty  to  the  public  and  to  its  stockholders, 
but  increasing  annually.  For  the  year  1912  the  sum  to  be 
placed  in  the  reserve  is  $600,000,  for  1913  it  is  $800,000,  for 
1914  it  is  $1,000,000,  and  it  increases  from  then  on,  pro- 
portionately with  the  earnings,  up  to  $1,500,000.  In  addition 
to  this,  commencing  in  1913,  the  corporation  is  obliged  to 
establish  a  sinking  fund,  amounting  to  $209,500  annually, 
for  the  retirement  of  general-mortgage  bonds. 

Mr.  McCarter  would  feel  justified  in  appealing  to  the 
board  for  protection  by  raising  rates  against  any  action 
by  any  other  arm  of  the  State  government,  the  effect  of 
which  was  to  make  impossible  the  results  herein  outlined, 
such  as,  for  example,  any  new  form  of  taxation  largely  in 
excess  of  that  now-  in  force. 

Estimates  of  the  earnings  of  the  Public  Service  Electric 
Company  for  the  next  five  years  show  gross  earnings  of 
$7,649,873  in  1912.  And  the  increases  are  figured  at  12 
per  cent  in  1912,  11  per  cent  in  1913  and  10  per  cent  annually 
for  the  rest  of  the  period.  The  operating  ratio  is  com- 
puted at  46  per  cent.  The  decreases  expected  from  reduc- 
tion are  deducted  from  the  net  earnings  in  the  estimate. 

The  corporation  is  now  paying  dividends  at  the  rate  of 

6  per  cent  per  annum.  Mr.  McCarter  added  that  it  has 
been  the  frank  hope  of  the  management  that  the  earnings 
for    1912   would   justify   placing   the    corporation    upon    a 

7  per  cent  basis,  and  in  1913  upon  an  8  per  cent  basis, 
there  to  remain  at  least  for  the  early  future.  Using  the 
results  shown  as  a  basis,  it  is  apparent  that  if  this  plan  be 
adopted,  these  expectations  will  not  be  realized,  and  all 
that  the  corporation  can  hope  to  do  is  to  continue  its  6  per 
cent  dividend  in  1912  and  the  first  half  of  1913,  and  there- 
after during  the  period  probably  pay  a  7  per  cent  dividend, 
accunmlating.  in  addition  thereto,  a  surplus  that  in  the  later 
years  might  justify  an  8  per  cent  dividend. 

In  conclusion,  Mr.  McCarter  stated  that  a  great  oppor- 
tunity is  here  presented  for  a  just  and  honorable  settlement 
of  what  otherwise  might  turn  out  to  be  the  most  dangerous 
and  perplexing  problem  that  has  been  injected  into  the  pub- 
lic affairs  of  New  Jersey  since  the  days  of  the  civil  war. 
The  corporation  has  still  left  available  for  improvement 
$20,000,000  of  bonds.  Its  supply  of  bonds  will  then  be  ex- 
hausted. Future  funds  for  the  development  of  these  great 
properties  can  come  only  from  three  sources — the  expendi- 
ture of  the  reserve  for  construction  purposes,  the  invest- 
ment of  further  surplus  earnings,  and  additional  issues  of 
stock.  As  the  municipalities  grow  larger  and  larger  the 
amount  of  money  annually  needed  for  improvements  will 
increase.  It  has  averaged  over  $6,000,000  a  year  since  the 
formation  of  the  corporation. 

Discussing  the  claim  that  the  corporation  is  active  in 
politics,  Mr.  McCarter  added  that  just  as  long  as  approxi- 
mately 10  per  cent  of  the  bills  introduced  into  the  Legisla- 
ture at  Trenton  directly  affect  the  business  of  the  corpora- 
tion just  so  long  will  the  corporation  not  only  be  justified 
but  required  to  defend  itself  from  such  attacks  by  any 
legitimate  means  within  its  power.  Two-thirds  of  the  bills 
have  no  excuse  for  their  existence  other  than  an  attempt 
on  the  part  of  the  introducer  to  pander  to  popular  clanor 
or  to  blackmail  the  corporation.  The  board  could  perform 
no  better  work  than  helping  to  take  the  corporation  out  of 
politics,  and  in  no  way  could  that  work  be  better  started 
than  by  a  permanent  adjustment  of  the  matters  under 
discussion. 


The  Kansas  Workmen's  Compensation  Act. 


The  new  workmen's  compensation  act  recently  passed  1 
the  Kansas   Legislature  represents  almost  a  complete  ii 
versal  of  the  usual  legal  principles  under  which  an  injure 
employee  may  seek  redress  by  civil  suit  for  damages.    Tl 
new  law  recognizes  only  the  paramount  fact  that  the  (.n 
ployee  injured  has  lost  a  part  or  all  of  his  earning  puw. 
as  a  sacrifice  to  the  industry  in  which  he  is  engaged,  ai 
then  proceeds  to  fi.x  definite  amounts  for  damages  due  hi 
or  his  dependents,  based  on  the  extent  of  his  injury  ai 
his   former  earning  power.     The   relations  defined  arc 
simple  as  to  be  calculable  even  without  pencil  and  papi 
and   under   these   definite   provisions   the  employee  is  .i 
sured  the   full  amount  of  the  damages  paid,  without  t 
usual  heavy  legal  and  court  fees  which  so  often  absorb  t 
major  part  of  the  amount  deserved  by  the  injured  man. 

In  explaining  the  provisions  of  the  act  before  the  Kan? 
Electrical    Association    at    Independence,    Sept.    21,    .\ 
Charles  Kerr,  representative  from  the  Sixth  State  Distri 
and,  with   Mr.   H.   E.   Gauss,   of  the   State   Senate,   jo 
author  of  the  bill,  presented  figures  to  show  that  of  $2; 
000  expended  on  workmen's  damage  suits  during  a  red 
year  in  the  Kansas  courts  only  16  per  cent  actually  read 
the  injured  men  on  whose  behalf  the  cases  were  brouj^ 
the  rest   going   for  insurance,  legal   expenses,  court  f( 
etc.    Data  taken  from  11,000  accident  cases,  said  Mr.  K< 
also  show  that  the  injured  workmen  were  actually  reci; 
pensed  by  only  20  per  cent  of  the  losses  they  sustai 
through  their  injuries.    The  new  law  is  designed  to  reli 
both  employer  and  employee  of  the  heavy  tolls  thus  char 
for   this    inequitable   distribution    of   benefits   from  iiij 
suits,  in  which  only  the  smallest  part  of  the  money  s| 
by  the  employers  really  reaches  the  employees. 

The  provisions  of  the  new  law  apply  specifically,  am 
other  subjects,  to  all  "electrical  work"  connected  with 
construction,  installation,  operation,  alteration,  remova 
repair  of  wires,  cables,  switchboards  or  apparatus  1 
for  the  transmission  of  electrical  energy,  and  to  worl 
electric-lighting  plants,  electric-power  plants,  water-po 
plants,  steam-heating  plants,  artificial-gas  plants  and  st 
and  interurban  electric  railways. 

Where  the  workman  dies  as  a  result  of  his  injii 
leaving  others  who  are  wholly  dependent  on  his  earn: 
the  latter  are  by  the  new  statute  entitled  to  an  am 
three  times  his  annual  rate  of  average  wages,  but  not 
than  $1200  or  more  than  $3600.  If  these  dependents  re 
abroad  the  award  is  limited  to  $750.  In  case  the  dep 
ents  did  not  rely  wholly  for  support  upon  the  man  l  ■ 
they  are  entitled  to  receive  an  amount  as  above  pre 
tional  to  their  sustained  loss.  If  the  decedent  ha  : 
dependents  the  employer  is  required  to  pay  only  a  re; 
able  amount  for  medical  attendance  and  burial,  not  e.x' 
ing  $100. 

Where   the    injury   results   in   total   incapacity   for 
the  injured  man  is  entitled  to  payment — during  the 
of  his  incapacity  after  the  second  week,  but  for  a  p  '■• 
not  exceeding  ten  years  in  all — of  an  amount  equal 
per  cent  of  his  daily  earnings,  but  not  more  than  $2. 
less   than    $1    per   day.      In   case    of   partial   disabilit; 
allowance  ranges  from  50  per  cent  down  to  25  per  ce 
the  former  wages.     In  the  case  of  persons  under  21       ' 
of  age   receiving  less  than   $10  weekly  the  liniitmg   ""' 
pensation  prescribed  is  75  per  cent  of  the  former  wag  • 

The  above  rates  of  workmen's  compensation  appl\  '"'.*[ 
when  the  injury  received  occurred  in  the  regular  con  '  ^^ 
work  of  the  employee  and  are  rendered  void,  of  c  nf, 
if  it  is  shown  that  he  deliberately  intended  the  i  I'O- 
willfully  failed  to  use  guards  or  precautions  providi  ») 
the  employer,  or  was  intoxicated  at  the  time  of  the 'ce- 
dent. Contingent  fees  of  attorneys  for  services  an  pro- 
ceedings under  the  compensation  act  must  be  in  -ver) 
case  subject  to  the  approval  of  the  court  having  ju'd"^' 
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tion.  The  insertion  of  this  clause  has  the  purpose  of  pre- 
venting any  extortionate  rates  of  contingent  fees  under 
the  act. 

The  general  provisions  of  tiie  Kansas  law  apply  only  to 
employers  having  five  or  more  employees  in  their  service 
and  who  have  elected  before  the  accident  to  come  within 
!the  provisions  of  the  law.  Such  election  on  the  employers 
part  to  come  within  the  terms  of  the  new  law  is  binding 
upon  him  for  the  period  of  a  year,  and  also  thereafter 
mthout  further  act  on  his  part,  unless  he  has  filed  sixtv- 
Jay  notice  withdrawing  his  election.  All  employees  en- 
, titled  to  come  within  the  protection  of  the  act  are  pre- 
(sumed  to  have  done  so  without  specific  election  on  their 
•part  They  may,  however,  withdraw  from  the  provisions 
|of  the  act  if  they  desire,  after  giving  notice  to  their  em- 
Iployer.  Where  such  withdrawal  is  made,  however  as  a 
condition  of  employment  the  contract  between  emplover 
iand  workman  becomes  void.  In  case  an  employer  who 
^as  elected  not  to  come  under  the  provisions  of  the  law 
IS  afterward  sued  by  an  injured  workman  his  customarv 
lega]  defenses  of  assumed  risk,  fellow-servant  act  and  con- 
Jnbutory  negligence  are  removed  bv  the  terms  of  the 
;iew  statute. 


California  Public  UtUity  Constitutional  Amendments. 

\s  a  result  of  a  special  election  Oct.  10,  held  for  the  pur- 
■c  of  voting  upon  twenty-three  amendments  to  the  State 
-titution,  two  amendments  relating  to  public  utilities 
-e  adopted.  One  of  these  authorizes  the  Legislature  to 
irge  the  powers  of  the  State  Railroad  Commission  and 
rtid  Its  jurisdiction  to  include  all  public  service  corpor- 
ns,  while  the  other  extends  the  power  of  municipalities 
r  building  utilities. 

he  first  mentioned  declares  that  every  private  corpora- 
and   every    individual    or    association    of    individuals 
^img  or  operating  any  commercial  railroad,  interurban 
.iilroad,  street  railway,  canal,  pipe  line,  plant  or  any  equip- 
»ent  relating  to  such,  for  the  transportation  of  passengers 
,r  freight,  or  for  the  transmission  of  telephone  or  tele- 
raph  messages,  or  for  the  production,  generation,  trans- 
mission, delivery  or   furnishing   of   heat,   light,   water   or 
er,  and  every  common  carrier,  is  a  public  utility,  subject 
■ntrol  and  regulation  by  the  railroad  commission,     the 
.•mmission  shall  have  the  power  to  supervise  and  regulate 
'I  public  utilities  and  to  fix  the  rates  to  be  charged  for 
>e  comniodities  furnished  or  for  services  rendered.     The 
ght  of  the  Legislature  to  confer  powers  upon  the  Railroad 
ammission   respecting   public    utilities   is   declared   to   be 
enary  and  to  be  unlimited  bv  anv  provisions  of  the  con- 
itutjon. 

Ml   powers   now   vested     in    boards    of    supervisors    or 

cipal  councils  or  other  governing  bodies  of  the  coun- 

cities  and   towns,   or   in   anv   commission   created   bv 

md  existing  at  this  time,  shall  cease  so  far  as  such 

rs  shall  conflict  with  those  conferred  upon  the  State 

uroad  Commission;  provided,  however,  that  at  an  elec- 

vn  to  be  held  pursuant  to  laws  a  majority  of  the  qualified 

•cors  may  vote   to   retain   such  powers,   and   until    such 

j:tion  the  said  powers  shall  continue  unimpaired.     If  the 

«e  Should  not  prove  favorable  to   retention  the  powers 

-onie  vested  m  the  railroad  commission,  or  a  vote  may 

t  taken  expressly  for  the  purpose  of  surrendering  such 

tv!"  to  the  railroad  commission,  with  provision  that  the 

t.yer  may  be  reinvested  by  a  vote  of  the  counties,  cities 

V  towns. 

Jy  the  second  constitutional  amendment  any  municipal 
•poration  may  establish  and  operate  public  works  for 
t-nsn^rf /•'"  '"^^'^''^"'s  ^vith  light,  water,  power,  heat, 
nn  caf7n  c  '^'ephone  service  or  other  means  of  com- 
siirfil'  u  ''^  '^"'■''^  ""^J"  ^^  acquired  by  original  con- 
«ion  or  by  the  purchase  of  existing  works,  including 


Iranchises.  Persons  or  corporations  may  establish  and 
operate  works  under  the  regulations  prescribed  by  the 
municipality  on  condition  that  the  municipal  government 
shall  have  the  right  to  regulate  the  charges  thereof.  A 
inumcipal  corporation  may  furnish  service  to  inhabitants 
outside  Its  boundaries;  provided  that  it  shall  not  furnish 
any  service  to  the  inhabitants  of  any  other  municipality 
owning  or  operating  similar  works  without  the  consent  of 
such  municipality  expressed  bv  ordinance. 

By  another  constitutional  amendment  the  Railroad  Com- 
mission is  increased  from  three  to  five  members,  to  be 
appointed  by  the  Governor,  instead  of  being  elective,  as 
Heretofore.  The  term  is  extended  from  four  to  six  years 
Members  ot  the  commission  may  be  removed  from  office 
tor  just  cause  by  a  two-thirds  vote  of  the  Legislature 

Hy  a  Senate  constitutional  amendment  the  Legislature 
may  create  and  enforce  a  liability  on  the  part  of  all  em- 
ployers to  compensate  their  employees  for  any  injury  in- 
curred in  the  course  of  their  employment,  irrespective  of 
the  fault  of  either  party.  Settlement  of  any  dispute  under 
this  legislation  may  be  by  arbitration  or  by  an  industrial 
accident  board,  by  the  courts,  or  bv  all  of  these  agencies  at 
the  discretion  of  the  Legislature,  anything  in  the  con- 
stitution to  the  contrary  notwithstanding. 


New  York  Commission  News. 

The    Public    Service    Commission,   Second    District    has 
received  a  complaint  from  Charles  Berger,  of  New  York 
City,  a  subscriber  of  the  New  York  Telephone  Company 
directed  against  that  company,  asking  that  the  commission 
make  an  order  directing  and  requiring  the  telephone  com- 
pany  to   adjust   the   rates   charged   for   local   messages   in 
excess  of  those  included  in  the  yearlv  rate  on  the  basis  of 
allowing  any  unused  messages  to  apply  as  a  credit  to  any 
succeeding  year  of  such  contract.     He  states  that  during 
the  year  1910  he  used  about  650  messages,  during  the  vear 
1909  about  400  messages  and  during  the  vear  1908  about 
22s  messages,  while  up  to   Oct.   i   this  vear  he  has  used 
about  825   messages,   for  which   the  company  is  charging 
h.m  $4  per  month  plus  5   cents   for  each  local  message 
He   alleges   that   it   is   unreasonable    for   the   company    to 
charge  him  for  excess  local  calls  above  the  600  for  this 
year    when  during  the  years  1908  and  1909  he  used  only 
about  half  of  the  600  calls  allowed  under  his  contract  each 
year,  and  also  that  it  is  unreasonable  to  charge  him  $4 
per  month  in  addition  to  the  5  cents  for  each  message  that 
he  has   been   charged   with   since   the  600  local   messa-es 
were  used.     The  telephone  company  has  been  required^to 
answer  the  complaint  within  twenty  days. 


CURRENT    NEWS    AND   NOTES. 

Los  .\N-GELES  A.  I.  E.  E.  SECTioN.-The  Los  Angeles  Sec- 
tion of  the  American  Institute  of  Electrical  Engineers 
opened  the  season  of  1911-12  with  an  informal  dinner  on 
Oct.  17  at  which  Dr.  J.  A.  B.  Scherer,  president  of  Throop 
Polytechnic  Institute.  Pasadena,  delivered  an  address  on 
Xechnical  Education  from  the  Practical  Standpoint." 
*     *     * 

Deep-W.^terways  CoxvEXTiox.-The  sixth  annual  con- 
vention of  the  Lakes-to-the-Gulf  Deep-Waterways  Associa- 
tion was  held  in  Chicago  on  Oct.  12,  13  and  14  The  as 
sociation  reaffirmed  its  demand  for  a  14-ft.  waterway  in 
the  Illinois  River  and  Mississippi  River,  connecting  Lake 
-Michigan  and  the  Gulf  of  Mexico.  Politics  was  tabooed 
and  there  was  no  action  on  water-power  possibilities,' 
which,  in  Illinois,  are  aflFected  bv  politics. 
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XoBEL  Prize  for  Edison. — It  is  reported  that  the  Nobel 
prize  for  pliysics  of  about  $40,000  will  this  year  be  awarded 
to  Mr.  Thomas  A.  Edison.  The  prize  in  previous  years 
has  gone  to  Rontgen,  Lorenz  and  Zeeman,  the  Curies  and 
Becquerel,  Rayleigh,  Lenard,  J.  J.  Thomson,  Michelson, 
Lippnian,  Marconi  and  Braun,  and  \''an  der  Waals. 

*  *     * 

New  York  Companies'  Section,  N.  E.  L.  A. — The  first 
meeting  of  the  season  of  the  New  York  Companies'  Sec- 
tion of  the  N.  E.  L.  A.  was  held  in  the  Edison  auditorium, 
Oct.  16.  The  meeting  was  g^ven  over  to  discussion  on  con- 
test papers  dealing  with  the  technical,  accounting  and  com- 
mercial sides  of  the  recent  N.  E.  L.  A.  convention  in  New 

York. 

*  *     * 

Annual  Banquet  of  Commonwealth  Edison  Section. 
N.  E.  L.  a. — The  annual  banquet  of  the  Commonwealth 
Edison  Company  Section  of  the  National  Electric  Light  As- 
sociation will  be  held  at  the  Sherman  House,  Chicago,  on 
the  evening  of  Nov.  I.  At  that  time  announcement  will 
be  made  of  the  result  of  the  spirited  election  for  officers  of 
the  section  that  has  been  in  progress. 


Commercial  Vehicles  in  Denver. — According  to  the 
Denver  Municipal  Facts,  Denver  possesses  more  power 
trucks  per  capita  than  several  other  leading  cities  where 
such  figures  are  available.  Denver  has  one  truck  to  every 
1800  inhabitants,  Philadelphia  one  to  3000,  Cleveland  one  to 
5000,  Seattle  one  to  3000,  Los  Angeles  one  to  4400,  San 
Francisco  one  to  5200  and  Oakland  one  to  2500. 


Valparaiso  (Lnd.)  Company  to  Purchase  Electricity 
at  Wholesale. — The  \^alparaiso  Lighting  Company,  of 
Valparaiso,  Ind.,  belonging  to  the  Kelsey-Brewer  Syn- 
dicate, of  Grand  Rapids,  Mich.,  will  shut  down  its  plant 
and  buy  electrical  energ)'  at  wholesale  from  the  Northern 
Indiana  Gas  &  Electric  Company,  which  operates  through- 
out an  extensive  area  along  the  southern  shore  of  Lake 
Michigan. 

*     *     * 

Comparison  of  Voltmeters  and  Ammeters. — The 
Bureau  of  Standards,  Washington,  has  issued  as  reprint 
No.  163  a  paper  which  recently  appeared  in  the  Bulletin 
of  the  bureau,  giving  a  comparison  of  American  direct- 
current  switchboard  voltmeters  and  ammeters.  The  com- 
parison is  under  eight  heads,  namely,  accuracy  of  calibra- 
tion, efifect  of  stray  fields,  damping,  mechanical  balance  of 
moving  parts,  resistance  and  power  consumption,  zero 
shift,  insulators  resistance,  temperature  coefficient  and 
ruggedness  of  moving  system.  One  section  of  the  paper 
deals  with  details  of  construction. 


Explosion  of  Blow-off  Tank  in  Power  House. — A 
blow-off  tank  used  for  the  blowing  out  of  boilers  exploded 
in  the  power  house  of  the  Metropolitan  West  Side  Ele- 
vated Railway  Company  on  Throop  Street,  Chicago,  at 
12:40  a.  m.  on  Oct.  9.  Three  of  the  boilers  had  been  blown 
out  and  the  power-house  attendants  were  blowdng  out  a 
fourth  when'  the  accident  occurred.  The  blow-out  tank 
was  made  of  iron  and  had  a  connection  to  the  sewer  and 
also  a  vent  to  relieve  the  pressure.  It  was  ruptured  by 
the  explosion,  which  also  blew  down  a  portion  of  the  side 
wall  of  that  portion  of  the  building  and  a  section  of  the 
tile  roof  which  was  about  it.  The  damage  was  not  great, 
being  estimated  at  $2,000.  None  of  the  boilers,  engines, 
generators  or  other  machinery  was  injured.  There  was 
some  damage  to  the  adjacent  elevated-railway  structure, 
but  traffic  was  not  interrupted  seriously,  for,  fortunatelv, 
the  trouble  occurred  at  the  time  when  travel  is  light.     The 


cause  of  the  accident  is  not  known,  as  after  the  explosion 
the  vent  w-as  tested  and  found  unobstructed.  The  power 
house  in  question  supplies  about  two-thirds  of  the  energy 
required  for  the  system,  the  remainder  being  purchased 
from  the  Commonwealth  Edison  Company. 

*  *     * 

Probably  No  Chicago  Electrical  Show  Next  Year. —  j 
It  is  reported  that  there  may  be  no  electrical  show  in 
Chicago  next  year.  Beginning  in  1906  the  Electrical  i 
Trades  Exposition  Company  has  given  an  electrical  show 
every  January  in  the  Coliseum.  These  exhibitions  have 
been  largely  attended  and  very  interesting,  with  spectacu- 
lar lighting  effects.  As  the  number  of  electrical  shows 
throughout  the  country  has  increased,  however,  electrical 
manufacturers  and  dealers  have  protested  against  the  in- 
creasing expense.  At  the  1911  Chicago  show  a  profit- 
sharing  plan  was  annoimced,  but  it  appears  not  to  have 
been  successful,  and  in  consequence  of  the  disaffection  of 
many  former  exhibitors  it  is  probable  that  the  1912  show 
will  be  omitted.  There  has  been  no  official  announcement 
on  the  subject,  however. 

*  *     * 

Northern  Indiana  Gas  &  Electric  Company's  Exten- 
sion.— The  Northern  Indiana  Gas  &  Electric  Company  is 
planning  to  erect  a  new  substation  at  the  corner  of  Shef- 
field Avenue  and  Hanover  Street,  in  Hammond,  Ind.  The 
company  has  arranged  to  purchase  the  surplus  energy  oi 
the  Chicago,  Lake  Shore  &  South  Bend  Railway  Company 
operating  between  Chicago  and  South  Bend,  Ind.,  whicl 
has  a  large  generating  station  at  Michigan  City,  Ind.,  3; 
miles  east  of  Hammond.  The  new  substation  is  designed  ti 
utilize  this  supply  of  energy.  Electricity  will  be  receivei 
at  33.000  volts  from  an  overhead  transmission  line  and  re 
duced  to  6600  volts  in  the  substation.  While  the  railway  i 
operated  single-phase,  the  electricity  sold  to  the  central 
station  company  will  be  three-phase,  6o-cycle.  Three  750 
kw  transformers  will  be  installed,  and  the  substation  wil 
also  be  equipped  with  high-tension  switching  apparatus  an 
tub-regulating  transformers.  From  Hammond  the  North 
ern  Indiana  Gas  &  Electric  Company  transmits  electricit 
for  general  commercial  purposes  to  East  Chicago,  Indian 
Harbor  and  Whiting,  as  well  as  in  the  city  of  Hammon 
itself.  The  area  covered  is  devoted  largely  to  manufac 
turing  purposes,  and  the  industries  gathered  here  are  e> 
panding  rapidly  both  in  number  and  extent.  Mr.  W.  I 
Ray  is  general  manager  of  the  company. 


Philadelphia  Electric  Company  Section. — The  acti' 
work  of  the  Philadelphia  Electric  Company  Section  for  tl 
season  was  inaugurated  on  Sept.  25,  with  the  meeting  • 
the  Commercial  Department  Branch.  Mr.  R.  L.  Lloyd  re; 
a  paper  on  "Refrigeration  from  the  Commercial  Stan 
point."  On  Oct.  5  the  Accounting  Department  Bran 
gave  close  attention  to  a  paper  entitled  "The  Accountii 
System  of  the  Philadelphia  Electric  Company,"  by  1^' 
Frank  A.  Birch.  The  Meter  Department  Branch  held 
meeting  Oct.  6,  when  a  paper  on  Fort  Wayne  and  We 
inghouse  meters  was  presented  by  Mr.  W.  H.  Donley.  T 
formation  of  an  Engineering  Department  Branch  is  anti 
pated,  with  others  to  follow.  The  October  meeting  of  I 
Section  was  held  Oct.  13.  All  branches,  as  well  as  membi- 
not  yet  identified  with  any  departmental  branch,  attend  • 
The  membership  committee  reported  a  total  membership  <- 
533.  Chairman  Sproule  made  the  announcement  that  Pa- 
president  Wm.  C.  L.  Eglin  had  donated  a  handsome  g  1 
watch  to  be  awarded  as  a  prize  for  the  best  paper  presen  1 
at  any  department  branch  meeting  of  the  section  b\  1 
Class  "B"  member  of  the  N.  E.  L.  A.  President  John  . 
Gilchrist  of  the  N.  E.  L.  A.,  Mr.  R.  S.  Orr,  president  of .« 
Pennsylvania  Electric  Association;  Mr.  Wm.  C.  L.  Ejn 
and  Mr.  A.  R.  Granger  addressed  the  meeting. 
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E>JSIT10N  OF  New  Inventions. — What  is  said  to  have 
:en  le  "first  international  exposition  of  new  inventions" 
as  Id  at  the  Cohseuni.  St.  Louis,  dnring  the  week  ended 
spt.  6.    Several  electrical  devices  were  shown. 

*  *     * 

Weless  Spans  the  Pacific. — For  the  first  time  in  the 
isio  of  wireless  transmission  communication  was  estab- 
she'Oct  5  between  the  San  Francisco  operator  at  Hill 
resund  the  Hokushu  station,  Japan,  6000  miles  distant. 
iokiliu  is  the  most  northern  wireless  station  of  Japan. 

*  *     * 

Bu'tASlAN*  International  Exposition. — An  interna- 
ona  >xposition  will  be  held  in  Sofia,  Bulgaria,  next  sum- 
er  iring  the  months  of  June,  July  and  August.  Full 
trtiilars  concerning  the  exposition  may  be  obtained  upon 
)pliition    to   the    organization    committee.    5    Alexander 

laccSofia. 

*  *     * 

El  tric  Signs  in  Paris. — The  prefect  of  the  Depart- 

lentf  the  Seine  has  decided  to  put  a  stop  to  the  constant 
in  illuminated  street  signs,  which  are  transform- 
'uicipal  boulevards  of  Paris  into  thoroughfares, 
;:ig    streets    in    an    ordinary    inartistic    American 

It)-.'   Henceforth   a   heavy   fine   will   be   imposed   on   all 

gns  f  this  description. 

*  *     * 

Mo  RN  Pole  Lines. — The  consumption  of  poles  for  te!e- 

^""'  -legraph,  steam  and  electric  railway  and  light  and 

n.panies  during  1910  fell  little  short  of  4,000,000 

the  3,870,694  poles  purchased  during  1910,  2,831,- 

J  per  cent,  were  reported  by  telephone  and  tele- 

panies;  733,092,  or  18.9  per  cent,  by  electric  rail- 

•  and  power  companies,  and  305,792,  or  7.9  per 

earn  railroad  companies.     In  1909  the  total  pur- 

'0  3,737,740  poles  compared  with  3,249,154  in  1908 

-'68  in  1907.    Cedar  wood  supplied  the  largest  pro- 

.iving  contributed  62.8  per  cent  for  19 10,  against 

■  ■i  ['   cent  in  1909  and  64.2  per  cent  in  1907.     In  1910 

pet  ent  of  the  total  purchases  reported  were  subjected 

'^'"     sort  of  preservative   treatment    to    increase   their 


!  Subway  Project. — The  local  transportation 
of  the  City  Council  of  Chicago  does  not 
m  the  Mayor's  proposal  that  the  proposed  pas- 
iway  shall  be  built  by  a  subway  commission 
•0  the  Mayor.  The  committee  has  amended  the 
offered  by  the  Mayor  in  such  a  manner  that,  if 
led  ordinance  is  adopted,  the  members  of  the 
'umisiion  shall  be  appointed  "by  and  with  the 
lid  confirmation"  of  the  City  Council  and  shall 
;r  plans  and  specifications  to  the  City  Councjl 
■1  to  the  Mayor.  The  Mayor  says  that  the  oppo- 
■me  of  the  aldermen  to  his  plan  is  only  a  cloak 
lion  to  a  subway  of  any  description.  A  refer- 
e  on  the  question  of  whether  Chicago  shall  build 
•n  passenger  subway  has  been  suggested. 
*     *     * 

AL  Engineering  at  University  of  Minnesota. 
■ar  course  in  electrical  engineering  has  now  been 

n  for  three  years  at  the  University  of  Minne- 
^  giving  good  satisfaction.  The  work  of  all  en- 
nudents  is  uniform  during  the  first  year,  but  in 

year  the  civil  engineering  course  begins  differ- 
''>'   substituting   geology    and    surveying    for   the 

of  the  course  in  electrical  and  mechanical  engi- 
fn  the  third  year  the  electrical  and  mechanical 
sin  to  diverge,  one  taking  up  applied  electricity 
'her  fuel  analysis.  After  the  successful  coniple- 
■  first  four  years  of  work,  the  degree  of  bachelor 

in  engineering  is  conferred.     The  work  of  the 

IS  more  definitely  specialized,  leading  to  the  de- 
'■'",  electrical  or  mechanical  engineer.     A  consid- 


erable inuiiber  of  students  take  only  the  more  general  work 
of  the  four  years,  and  do  not  qualify  as  engineers. 

*  *     * 

Motor-Driven  Block  Signals. — Extensive  applications 
of  electricity  to  block  signaling  on  the  Harriman  lines  in 
the  Far  West  have  been  utilized  by  the  management  as  a 
means  of  stimulating  passenger  traffic  through  the  display 
of  full-sized  working  safety-signal  equipments  at  many 
important  stations  and  city  ticket  offices.  The  signal  equip- 
ments are  shown  with  glass  fronts,  behind  which  the  motor- 
driving  mechanism  and  control  apparatus  can  be  seen  in 
full  operation,  and  the  standard  movements  and  lantern 
colors  are  indicated  during  the  day  and  at  night  correspond- 
ingly. In  a  typical  home  and  distant-signal  exhibit  at  Salt 
Lake  City  the  company  points  out  that  in  the  calendar 
year  1910  the  Union  Pacific  and  Oregon  Short  Line  rail- 
roads carried  49,491,000  passengers  without  fatal  injury  to 
any.  The  manner  of  working  is  outlined  and  the  protec- 
tion against  collision,  broken  rails,  misplaced  switches  and 
faulty  clearance  on  sidings  or  switches  is  emphasized.  The 
value  of  electricity  in  protecting  train  movements,  as 
shown  by  these  exhibits,  is  keenly  appreciated  by  the  public. 

*  *     * 

Convention  of  Railway  Electrical  Engineers. — The 
fourth  annual  convention  of  the  Association  of  Railway 
Electrical  Engineers  will  be  held  in  Chicago  at  the  La  Salle 
Hotel  from  Nov.  7  to  10.  There  will  be  morning  and  af- 
ternoon sessions  on  each  of  the  four  days  indicated.  Among 
the  papers  to  be  presented  are  the  following:  Insulation. 
by  Mr.  K.  R.  Stranberg;  The  Light  for  Safety,  by  Mr.  F. 
R.  Fortune,  and  Industrial  Trucks  for  Railway  Service,  by 
Mr.  T.  V.  Buckwalter.  There  will  be  reports  of  committees 
on  "Data  and  Information,"  "Car  Ventilation,"  "Standards," 
"Improvements,"  "Shop  Practice,"  "Specifications,"  and 
"Accounts  and  Reports."  The  entertainment  features  in- 
clude a  dance,  a  theater  party  and  an  automobile  tour. 
Space  has  been  provided  for  twenty-nine  exhibits  by  manu- 
facturers. The  officers  of  the  Association  of  Railway  Elec- 
trical Engineers  are:  President,  Mr.  J.  R.  Sloan;  vice-pres- 
ident. Mr.  F.  R.  Frost:  secretary-treasurer,  Mr.  J.  Andreu- 
cetti.  The  exhibits  and  entertainment  are  in  charge  of  the 
Railway  Electrical  Supply  Manufacturers"  .\ssociation,  of 
which  Mr.  H.  A.  Moore  is  president  and  Mr.  J.  Scribner 
secretary. 

*  *     * 

New  York  Section,  I.  E.  S. — At  a  meeting  of  the  New- 
York  Section  of  the  Illuminating  Engineering  Society  held 
on  Oct.  12  brief  reviews  and  discussions  were  given  of  the 
papers  presented  at  the  Chicago  convention  bv  Messrs.  A. 
J.  Marshall,  H.  E.  Ives,  S.  W.  Ashe,  G.  H.  'Stickney,  N. 
Macbeth,  L.  B.  Marks,  A.  S.  McAllister  and  E.  L.  Elliott. 
Abstracts  of  the  papers  and  the  discussion  thereon  at  Chi- 
cago appeared  in  our  issues  dated  Sept.  30  and  Oct.  7.  In 
commenting  on  the  paper  entitled  "The  Analysis  of  Per- 
formance and  Cost  Data  in  Illuminating  Engineering,"  Mr. 
Macbeth  claimed  that  it  would  be  unwise  to  permit  the 
representatives  of  manufacturers  to  submit  papers  con- 
taining performance  and  cost  data  relating  to  commercial 
types  of  lamps,  because  the  data  thus  submitted  would 
subsequently  be  published  as  having  received  the  official 
indorsement  of  the  Illuminating  Engineering  Society.  In 
commenting  on  the  paper  entitled  "The  Efifectiveness  of 
Light  as  Influenced  by  Systems  and  Surroundings,"  Mr. 
Marks  expressed  the  opinion  that  the  observations  recorded 
in  the  paper  did  not  justify  the  conclusions  drawn  by  the 
author  relative  to  the  advantages  of  the  indirect  over  the 
direct  system  of  lighting.  Dr.  Ives  pointed  out  that  the 
author  failed  to  take  account  of  the  variables  and  constants 
in  the  problem  so  that  his  observations  could  not  be  classed 
as  investigations.  Moreover,  the  visual  acuity  method  of 
determining  the  illumination  with  a  printed  page  as  the 
test  object  is  subject  to  variation  by  different  observers 
throughout  a  range  of  several  hundred  per  cent. 
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Mexican  Technical  School. — The  Mexican  govern- 
ment will  establish  a  school  of  electrical  science  and  teleg- 
raphy in  the  Government  Building  in  Calle  de  Chiciuis, 
Mexico  City.  Correspondence  instruction  is  to  be  main- 
tained in  connection  with  the  school. 

*  *     * 

Central-Station  Service  in  Europe. — The  annual  kw- 
hour  output  of  the  principal  electric-lighting  company  in 
Paris  is  little  more  than  twice  that  of  Scranton,  Pa.,  and 
Brussels,  Belgium,  with  a  population  of  750,000,  has  an 
output  about  equal  to  that  of  Marion,  Ind. 

*  *     * 

Rewiring  of  Colorado  Capitol. — The  Colorado  Legisla- 
ture has  authorized  the  complete  rewiring  in  conduit  of  the 
Colorado  Capitol  at  Denver.  This  work  will  cost  about 
$40,000.  The  $10,000  available  this  year  is  being  placed  in 
the  rewiring  of  the  basement  and  the  attic,  following  the 
recommendation  of  Mr.  W.  J.  Canada,  electrical  engineer 
of  the  Rocky  Mountain  Fire  Underwriters'  Association. 

*  *     * 

Institute  of  Operating  Engineers. — The  educational 
committee  of  the  Institute  of  Operating  Engineers  is  now 
working  on  the  lesson  papers  to  be  used  in  the  various 
studies  by  those  who  intend  to  follow  the  courses  of  the 
institute.  The  institute  courses  have  recently  been  adopted 
in  Armour  and  Lewis  Institutes,  of  Chicago,  and  V.  M. 
C.  A.  classes  in  New  York  City,  Buffalo  and  Denver. 

*  *     * 

Another  Screw  Standard. — The  Society  of  Automobile 
Engineers  has  announced  the  details  of  a  new  screw  stand- 
ard devised  by  a  committee  of  the  society,  which  supplants 
a  standard  adopted  in  1906  by  the  Association  of  Licensed 
Automobile  Manufacturers.  While  screw  standards  are 
thus  increasing  in  this  country,  the  metric  screw  standard 
has  finally  supplanted  all  others  on  the  continent  of 
Europe. 

*  +     * 

Diesel  Marine  Engines. — The  British  Admiralty  has 
placed  an  order  for  a  Diesel  engine  of  6000  hp  for  a  war- 
ship and  another  for  a  torpedo-boat  destroyer,  the  latter  to 
have  a  horse-power  of  1000.  An  English  firm  of  ship- 
owners has  ordered  a  Diesel  marine  engine  for  a  6000-ton 
vessel,  and  a  Hamburg  line  freight  vessel  now  under  con- 
struction will  have  a  Diesel  marine  engine.  Two  vessels 
of  the  German  Woermann  Line  are  powered  with  Diesel 
engines,  which  have  been  working  satisfactorily  for  some 
time.  This  type  of  engine  is  also  being  applied  to  a  new 
type  of  submarine  vessels. 

*  *     * 

Electrolysis  in  Chicago.— The  commissioner  of  public 
works  of  Chicago  has  notified  the  elevated  and  surface 
railways  of  Chicago  to  take  measures  to  stop  the  leakage 
of  electricity  from  their  structures  and  rail  returns,  as  it 
is  asserted  that  electrolytic  corrosion  caused  by  such  escap- 
ing current  causes  damage  to  the  city's  water  mains  and 
bridges.  The  complaint  is  based  on  a  report  by  Mr.  Ray 
Palmer,  a  consulting  engineer  retained  by  the  city  to  make 
an  investigation  of  the  electrolysis  problem,  as  related  in 
an  article  in  the  Electrical  World  of  Aug.  19,  191 1,  page 
431,  entitled  "Electrolysis  Situation  in  Chicago.'' 

*  *     * 

Electrical  Equipment  of  Chicago  &  Northwestern- 
Terminal. — G.  Neiler,  the  engineer  who  designed  the 
electrical  and  mechanical  equipment  of  the  new  passenger 
terminal  of  the  Chicago  &  Northwestern  Railway  in  Chi- 
cago, read,  in  abstract,  a  comprehensive  paper  describing 
the  installation  before  the  Electrical  Section  of  the  Western 
Society  of  Engineers  and  the  Chicago  Section  of  the  Amer- 
ican Institute  of  Electrical  Engineers  on  Sept.  27,  This 
is  the  third  of  three  long  and  profusely  illustrated  papers 


describing    various    engineering    features   of   the    : 
read    before    the    Western    Society    within    the    1 
weeks.     The   electrical   and   mechanical   equipmcm 
cost  about  $1,500,000,  is  very  elaborate  and  compki 
taining  many  special  applications  of  great  interest, 
described  in  two  articles  published  in  the  Electrical 
of  Aug.  19  and  Aug.  26  last.     Mr.  Xeiler  made  tlii 
esting   statement    that   the    exhaust-steam    turbo-j;. 
(which    supplements    main    generating    units    havi: 
condensing     reciprocating     engines)      produces    > 
energy  at  less  than  o.l   cent  per  kw-hour.     Messi 
Seely   (who  presided),  A.  Bement,  F.  J.  Ravlin  an  ; 
Fowle  took  part  in  a  brief  discussion. 

*  *     * 

Privacy  of  Telegraphic  Communication. — Mr.  I 
B.  Lowe,  a  prominent  broker,  and  four  other  uu,, 
been  arrested  in  Salt  Lake  City  on  charges  of 
stock  quotations  and  stock  information  from  thejj 
New  York  wires  of  E.  F.  Hutton  &  Company,  brokd 
arrests  were  the  result  of  a  long  search  directed  bj 
Brothers,  local  representatives  of  E.  F.  Hutton  &  1 
as  to  the  source  from  which  the  Lowe  brokerage  1 
obtained  information  which  supposedly  only  ,1 
Brothers  should  know.  Expert  wiremen  in  coni 
with  Pinkerton  detectives  ascertained  that  it  was  c4 
megaphone  and  vibrators  from  the  sounders  ifl 
Brothers'  office  and  then  transmitted  over  privatej 
San  Francisco  under  supervision  of  Moss  &  Con 
independent  brokerage  firm  of  that  place.  As  th^ 
no  actual  electrical  connections  to  the  wires  of  E.| 
ton  &  Company,  the  men  could  not  be  charged 
tapping,  but  are  held  under  bail  on  charges  of  res| 
using  information  from  telegraphic  messages  not  i 
to  them,  this  being  punishable  in  Utah  by  from  otj 
years'  imprisonment  or  a  fine  of  $1,000.  Representl 
all  of  the  firms  involved  aver  that  widespread  invesf 
will  be  held.  Undoubtedly  the  result  will  be  wall 
with  great  interest  by  the  telegraph  and  teleph(| 
panics. 

*  *     * 

Cincinnati    Central-Station    Tax    ValuatiB 
Ohio    State    Tax    Commission    granted    another! 
to  the  Union  Gas  &  Electric  Company  of  Cincinnil 
final   valuation    of   $15,000,000   placed    on    its  prcj 
which  Vice-president  R.  W.  White  made  the  argul 
the  company  had  been  placed  at  a  great  disadv;! 
the  backward  spirit  in  Cincinnati,  which  makes  I 
impossible   to   sell   gas   and   electrical   energy  at 
The  conservative  German  element  was  blamed  fc  •    'f^ 
part  of  this,  and  the  assertion  was  made  that  the 
sells  only  about  half  as  much  gas  per  meter  as 
city  in  the  county.    The  company  has  more  adve 
tions   to   meet,   he   said,   than   any   other  compa 
United  States  and  perhaps  in  the  world.    It  had 
ing  $140,000  a  year  as  taxes,  but  the  new  valuat 
require  it  to  pay  $190,000.     Federal  and  state  e.N 
will  increase  this  materially.    In  addition  the  Pub 
Commission  is  likely  to  require  extensions  wher^ 
not  profitable,  and  it  is  possible  that  the  electrical 
have  to  be  abandoned  and  a  new  one  built  beca ' 
impossibility  of  securing  canal  water  for  the  c 
Judge  R.  M.  Ditty,  chairman  of  the  commission,  1''-'' '" 
this  body  has  nothing  to  do  with  the  amount  of  i  'My  "" 
is  paid   in   taxes,   as  that   lies   wholly  with  the  ocal  ta 
officials,  but  that  it  is  its  duty  to  place  the  ful  'aluatic 
upon  all  public  utility  properties.     He  indicate  that  tt 
valuation  in  this  case  is  really  too  low  if  any  iitakefl' 
been  made.     He  also  said  that  the  commission  las  spei 
more  time  upon  this  company  and  given  it  a  m  s  car 
investigation  and  consideration  than  any  other  le  '"  - 
State.     He  promised,  however,  to  hear  further  rgumea 
and  examine  further  data  in  order  to  satisfy  bt.i  sides^ 
the  controversv. 
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ACANSAS  NATURAL-GAS-DRIVEN  STATION. 

•ctcity   for    Power    Competes    Successfully    with 
Natural  Gas  in  Independence,  Kan. 


nsi  Built    600-hp    Gas     Engine.  -Jacket     Water-Cooling 
■  wer.     Forty   Electric  Pleasure  Vehicles  in  Town 
of  12,000  Inhabitants. 


n 


E  history  of  the  application  of  gas  engines  to  drive 

central-station  lighting  plants  in  the  Southwest  has 

hardly  yet  become  one  of  uneventful  satisfaction. 

— <t  is  still   felt  in  stations  of  this  kind  operating 

gas  which   have   proved    really   thorough   and 

successes  after  several  years  of  operation.     A 

small  station  of  the  kind  is  that  of  the  Inde- 

:'lectric    Company,    at    Independence,    Kan.,    a 

■n  which  contains  three  different  types  of  gas 

includes  several  ideas  of  novelty  in  its  arrange- 


Joo-kw  Snow  engine  set  is  employed  on  Sunday,  when  the 
large  engine  is  shut  down  for  general  overhauling  and  in- 
spection. Under  the  present  schedule  of  operation  the 
500-kw  Strait  engine,  the  principal  unit  of  the  station,  is 
thus  run  continuously  from  4  o'clock  Sunday  evening  until 
8  o'clock  the  following  Sunday  morning,  and  has  been 
carrying  out  this  program  without  interruption  during  the 
eighteen  months  it  has  been  in  service.  E.xcept  for  its 
periodical  Sunday  rests  this  engine  has  been  shut  down  only 
five  times,  for  a  total  of  nine  hours,  during  the  period  of  its 
service. 

The  performance  of  the  Independence  plant  has  been 
watched  with  much  interest  by  other  Kansas  plant  oper- 
ators, who  feel  a  state  pride  in  the  fact  that  this  large 
500-kw  engine  was  built  on  Kansas  soil  at  Kansas  City, 
Kan.,  and  although  it  was  the  first  gas  engine  which  its  de- 
signer, Mr.  H.  O.  Hem,  had  ever  built,  it  started  up  eagerly 
when  first  turned  over  in  the  Independence  plant,  and  has 
been  run  without  interruption  since.  As  already  noted,  the 
unit  is  of  the  horizontal  twin-tandem,  double-acting  type. 


of   Gas-Engine    Station    of    Independence    Electric    Company.     Independence.   Ka 


aii5t  and  cooling  tower  for  the  jacket  and  pis- 
i;ig  water. 

respects  as  well,  besides  its  internal-combustion 

ation,  is  the  Independence  central-station  situa- 

worthy  interest  among  similar  towns  of  12,000 

In  spite  of  cheap  natural  gas  a  number  of  the 

'ies  are  operated  from  the  lines  of  the  electric 

hose  connected  load  in  motors  is  larger  than  its 

ting  peak.    But  perhaps  most  notable  of  all  is 

of  electric  pleasure  vehicles  in  use  in  Inde- 

vhere  nearly  forty  cars  provide  a  desirable  ofi- 

ng  load  for  the  plant. 

GAS-ENGINE  EQUfPMENT. 

engine  equipment  of  the  Independence  plant 
500-kw  horizontal,  twin-tandem,  double-acting 
irch  engine  driving  a  2300-volt.  6o-cycle.  three- 
nator  made  by  the  Electric  Machinery  Company, 
:'olis;  a  Snow  twin-tandem,  double-acting,  hori- 
ne  driving  a  200-kw  General  Electric  alternator 
■n.,  and  a  loo-hp  Westinghouse  vertical  three- 
Sine  belted  to  a  ■75-kw  General  Electric  alter- 
<-■  small  Westinghouse  engine  is  the  original 
■  the  station,  but  is  now  reserved  for  auxiliary 
-e  of  breakdown  of  the  other  two  units.     The 


with  cylinders  16  in.  by  30  in.,  and  is  direct-connected  to 
drive  its  alternator  and  a  64,000-lb.,  12-ft.  flywheel  at  150 
r.p.n..    The  exciter  is  belt-driven. 

ENGINE  DETAILS. 

Several  unique  features  of  design  characterize  this  en- 
gine. The  fuel  mixture  is  separately  supplied  to  each  end 
of  each  cylinder,  thus  enablmg  any  cylinder  to  be  cut  off  if 
desired  and  insuring  short  passages  between  the  throttles 
and  cylinders,  so  that  a  governor  action  of  the  valves  is  at 
once  effective  in  regulating  the  gas  entering  the  cylinders. 
Lubricating  oil  is  fed  under  pressure  to  the  cylinders  and 
exhaust  valves,  the  lubricating  ports  being  so  positioned 
that  the  oil  flows  down  both  sides  of  the  wearing  surfaces. 
The  speed  of  the  engine  is  controlled  by  a  high-speed  cen- 
trifugal governor,  which  develops  a  controlling  thrust  of 
500  lb.  with  3  per  cent  variation  in  speed.  This  governor 
acts  through  a  system  of  rods  to  control  the  mixing  valves 
for  each  cylinder.  These  mixing  valves  are  constructed 
with  exposed  spanner-wrench  grips  so  that  with  the  aid  of 
an  indicator  stamped  on  the  steel  any  valve  can  be  set  to 
any  desired  aperture  without 'distnantling  the  valve  or  shut- 
ting down  the  engine.  {*|pi(||4|ni'%yhnder  is  also  ignited  on 
opposite  sides  to  insure  rapid  and  effective  combustion  of 
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the  charge.  The  eiglit  igniters  are  controlled  from  a  timing 
commutator,  with  adjustable  rocker  arm,  mounted  on  the 
half-speed  lay-shaft.  The  ignition  energy  is  taken  from 
the  exciter. 

The  lay-shafts  are  further  unique  in  being  each  driven 


Fig.  2 — 500-kw   Horizontal,  Twin-Tander 
gine    Unit. 


Double- Acting  Gas-En- 


through  two  pairs  of  bevel  gears  and  an  intermediate  shaft 
set  at  an  angle  of  about  20  deg.  with  the  lay-shafts  them- 
selves. By  the  arrangement  of  this  peculiar  drive,  for 
which  special  gear  teeth  were  required,  the  lay-shaft  is  not 
only  dropped  several  inches  below  the  engine-shaft  center- 
line,  but  is  also  brought  in  much  closer  to  cylinder  casings, 
so  that  the  shaft  and  its  eccentrics  are  out  of  the  way.  As 
the  lay-shaft  is  below  the  piston  center-line  and  the  guides 
have  been  cast  with  specially  large  openings  it  is  possible  to 
reach  the  bolts  inside,  as  well  as  to  remove  the  interior 
cylinder  heads  through  these  guide  openings.  The  cylin- 
ders are  also  cast  with  split  jackets  so  as  to  be  easily 
accessible. 

The  manufacturers  had  assured  the  Independence  Elec- 
tric Company  that  even  the  exhaust  valves  might  be  re- 
moved and  changed  with  the  engine  running  without  affect- 
ing its  operation  or  load.  Recently  a  spring  broke  in  one 
of  the  valves,  and  although  this  did  not  require  the  dis- 
mantling of  the  valve,  the  entire  exhaust-valve  mechanism 
was  removed  and  restored  by  four  men  working  three 
hours,  the  engine  meanwhile  carrying  its  load  unaffected. 
Before  this  experiment  was  tried  it  had  been  the  intention 
to  purchase  a  duplicate  of  the  present  unit  for  use  in  case 
of  shut-down,  but  after  finding  that  the  exhaust  valves 
might  be  thus  replaced  with  the  engine  running  the  intended 
purchase  of  auxiliary  equipment  was  confined  to  an  extra 
exhaust  valve.  Ample  circulation  of  water  is  permitted 
through  the  exhaust  valves,  so  that  even  the  paint  remains 
unscorched  on  these  valves  after  nearly  two  years'  opera- 
tion. The  hand-valves  controlling  the  various  circulating- 
water  lines  are  all  grouped  together  at  the  head  ends  of  the 
cylinders,  together  with  the  discharge  pipes,  so  that  the 
temperature  and  volume  of  any  circulation  can  be  deter- 
mined conveniently  while  manipulating  the  corresponding 
valve. 

TESTS  AMD  EFFICIEMCIES. 

L'nder  the  average  operating  conditions  of  the  Inde- 
pendence plant  during  a  thirty-day  test,  including  periods- 
of  light  as  well  as  full  loading,  a  kw-hour  was  produced  for 
every  20  cu.  ft.  of  gas  taken  by  the  engines.  This  natural 
gas.  which  comes  from  the  Oklahoma  fields,  has  a  fuel 
value  of  about  950  Ib.-Fahr.  heat  units  per  cubic  foot. 
Under  conditions  of  half  to  60  per  cent  load  at  the  time  of 
another  test  the  engine  produced  a  hp-hour  on  11.75  cu.  ft. 
of  gas.  These  results  were  taken  from  tests  made  at  the 
local  plant,  during  the  course  of  which  the  indicator  card 
reproduced  herewith  (Fig.  4)  was  made. 


The  Snow  engine,  which  is  now  used  for  Sunday  s  ;ia 
and  during  emergencies,  has  recently  been  equipped  \  h ; 
set  of  mi.xing  valves  similar  to  those  on  the  500-kw  e  ine 
The  cylinders  of  the  Snow  unit  are  14  in.  by  21  in.,  hiii 
those  of  the  Westinghouse  vertical  three-cylinder jnji 
measure  13  in.  by  14  in. 

Compressed  air  for  starting  up  the  engines  is  fm 
by  a  5-hp  motor  driving  a  Sterling  compressor  puni; 
motor,  like  all  the  other  station  equipment,  is  of  tlu 
nating-current  type.     The  gas  supply  lines  for  the  c 
is  piped  in  at  high  pressure  to  reducing  valves  anil  ;. 
eters,  which  lower  its  pressure  from  3.5  lb.  per  sqiM 
to  that  equivalent  to  3  in.  or  4  in.  of  water  coluu 
gas  used    in  the  plant    is  measured  by  a  pair   01 
arranged  in  parallel  in  the  supply  line  in  the  station. 

The  exhaust  gases  from  the  engines  are  led  outsi 
building  to  a  muffler  pit  8  ft.  square  and  8  ft.  deep,  c 
over  with  loose  boards  and  earth.  As  they  leave  thu 
these  gases  are  partially  cooled  by  introducing  ii 
pipe  just  enough  water  to  absorb  most  of  the  heat  ii 
vaporized  into  steam.  From  the  muffler  pit  sever 
pipes  extend  up  the  side  of  the  plant  wall,  opening 
atmosphere,  although  all  but  one  of  these  lin 
ordinarily  kept  closed.  From  the  muffler  another  pip. 
in  diameter,  is  led  up  and  into  the  cooling  tower 
jacket  water,  inducing  a  draft  which  is  effective 
ducing  several  degrees  lower  temperature  of  the 
leaving  the  tower. 

JACKET  WATER-COOLING  SYSTEM. 

The  cooling  tower  is  a  frame  structure  45  ft.  h 
14  ft.  square,  sheathed  with  pressed  steel  and  painte. 
Surmounted  by  a  row  of  electric  lamps  beneath  it 
cornice,  its  appearance  is  not  objectionable  by  day  ( 
Inside  the  tower  at  6-in.  distances  are  hung  sheets  > 
mesh  netting  14  ft.  wide  and  28  ft.  long.     As  the 
poured  over  these  it  breaks  up  into  thin  sheets,  span 
interstices,  and  thus  presents  nearly  10,000  sq.  ft.  oi 
surface  to  the  upward  ascending  air  currents.    Be: 
temperature  of  the  water  itself  additional  up-draf 
duced  by  the  exhaust  line  from  the  muffler  pit,  th 
which  is  said  to  cause  8  deg.  Fahr.  ditterence  in 
temperature  of  the  water.    The  Independence  plant 
from  the  very  low  humidity  which,  even  on  hot  d 
vails   in    the   southeastern    section   of   Kansas,  m 
sometimes  possible  to  cool  the  circulation  water 
96  deg.  when  the  atsmosphere  itself  is  104  deg. 

The  circulation  water  leaves  the  engine  cylinc 
temperature  of  about  140  deg.  and  is  discharged  in 
well,  4  ft.  by  6  ft.  in  area  and  4  ft.  deep,  just  alon 
muffler  pit.  From  this  hot-well  one  of  two  4-in.  cf 
pumps,  driven  by  a  15-hp  General  Electric  inductic 


elevates  the  water  to  the  top  of  the  cooling  to  r,  do« 
which  it  trickles  to  the  basin  at  its  base.  From  I'.s  basi 
the  other  centrifugal  pump  of  the  pair  then  aga  «'''.  ' 
the  water  to  the  20-ft.  storage  tank,  from  which  1,;  «"S"" 
jacket  circulating  system  is  supplied. 
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The  switchboard  for  tlie  plant  comprises  the  three  gen- 
erator panels,  three  line  panels  and  two  rectifier  panels  for 
:he  magnetite-arc  lamps  used  to  light  Independence's 
itreets.  The  constant-current  transformers  are  mounted  on 
I  gallery  behind  the  switchboard.    A  hand-operated  travel- 


Fig.  J — Indicator  Card   Taken   from   500-kw   Gas   Engine. 

,  crane  is  installed  over  the  500-kw  engine.  This  latter 
njt  is  also  equipped  with  an  automatic  safety  stop,  which 
revents  any  tendency  to  overspeeding  by  at  once  opening 
le  ignition  circuit.  In  a  hole  drilled  in  the  20-in.  by  21-in. 
»ce  of  the  12-ft.,  32-ton  flywheel,  a  steel  rod  suspended  by 

spring  is  mounted.  Should  the  flywheel  reach  a  speed 
Sove  six  revolutions  above  its  normal  rate  of  150  r.p.m.  the 
•ntrifugal  force  developed  causes  this  rod  to  protrude  out 
i  the  hole,  striking  and  opening  a  switch  in  the  ig:iition 

rcuit.  This  safety  stop  is  tested  regularly  every  Sunday 
'oming  when  the  engine   is   ready  to  be  shut  down  by 

)lding  the  governor  and  allowing  the  stop  to  break  the 

nition.  in  this  wav  stopping  the  engine. 

USES  OF  ELECTRIC  ENERGY. 

:  the  present  time  the  Independence  Electric  Company 
~>oo  kw  of  connected  motor  load.     Among  its  larger 

ver"  customers  are  the  local  brickyard,  planing  mill, 

line  shops  and  local  repair  shops.  The  Coffeyville 
lied  Brick  &  Tile  Company  has  200  hp  connected  load 

-'o-volt,  three-phase  motors  in  daily  use.  A  40-hp  motor 
>  its  auger  mixer,  two  others  operate  the  drv-pans,  a 


'  ^'   5— Cooling. Tower   Muffler   Pit   and    Exhaust   and    Water   Cir- 
culating   System. 

p  motor  runs  the  bucket  crane,  a  is-hp  motor  drives 

■ipress  machine,  and  a  lo-hp  motor  is  installed  in  the 

=hed. 

lother  unique  motor  application  on  the  company's  lines 

T  electric   road   roller,   energized   through   a   portable 


transformer  from  the  2300-volt,  single-phase  distribution 
lines.  The  roller  weighs  nearly  8  tons  and  is  operated 
at  a  cost  less  than  the  maintenance  of  a  steam  roller.  The 
machine  was  designed  and  built  in  Independence. 

Forty  electric  pleasure  vehicles  in  a  town  of  12,000,  not 
exclusively  a  residence  suburb,  is  an  unusually  high  per- 
capita  ratio  and  one  that  is  probably  unequaled  by  any 
other  late-frontier  settlement  in  the  West.  The  con- 
tributing causes  to  this  unusual  development  in  Independ- 
ence have  been  its  35  miles  of  paved  streets,  a  numerous 
class  of  wealthy  residents  and  satisfactory  central-station 
service.  Two  public  garages  do  an  electric-vehicle  charging 
and  stabling  business,  and  several  private  rectifier  sets  are 
installed.  The  latter  obtain  battery-charging  service  at 
8  cents  per  kw-hour. 

Mr.  W.  R.  Murrow  is  secretary  and  general  manager  of 
the  Independence  Electric  Company.  Mr.  J.  Hill  is  en- 
gineer of  the  plant  and  Mr.  C.  Hill  is  chief  electrician. 


HYDROELECTRIC    CENTRAL   STATION  AT 
SKAGWAY,  ALASKA. 


Operation  by  High-Head  Pelton  Wheel  in  Summer  and 
Steam  Turbine  in  Winter. 


SKAGWAY,  Alaska,  situated  1000  miles  north  of 
Seattle,  is  reached  by  steamers  through  the  famous 
"inside  passage"  and  a  narrow  mountain  inlet,  called 
Lynn  Canal.  This  town  is  the  terminus  of  the  White  Pass 
&  Yukon  Railroad,  which  gives  a  daily  service  over  the 
White  Pass  to  White  Horse,  the  head  of  navigation  on  the 
Yukon  River.  At  the  time  of  the  rush  of  gold  seekers  in 
1898  and  1899  'he  town  had  a  population  of  5000,  but  at  the 
present  time  the  population  is  about  800. 

Skagway,  being  located  in  a  valley  surrounded  by  high 
snow-clad  mountains,  is  ideally  situated  for  the  utilization 
of  hj'draulic  power  and  good  use  is  made  of  the  power 
available.  The  Home  Power  Company,  which  has  a 
modern  hydraulic  and  steam  electric  plant  in  the  town,  pro- 
cures water-power  from  the  lakes  and  wood  for  fuel  from 
the  mountain  sides. 

At    an    elevation    of    500    ft.    above    the    valley    is    Lake 


Fig.    1  — Power    Plant    of    the     Home    Power    Company,    Skagway, 
Alaska. 

Dewey,  a  beautiful  body  of  water  }i  mile  in  length  and  700 
ft.  in  width.  A  dam  about  700  ft.  long  was  installed  at  one 
end,  a  shorter  dam  was  placed  at  the  other  end.  thereby  in- 
creasing the  size  of  the  lake.  Xearly  3000  ft.  in  elevation 
is   Upper    Lake    Dewey,    1800    ft.    in    length   by   800   ft.    in 
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width,  the  water  from  it  flowing  in  a  succession  of  falls 
down  the  mountainside  into  the  lower  lake.  No  attempt  is 
made  to  store  any  large  body  of  water  in  these  lakes,  but 
use  is  made  of  the  supply  from  melting  snows  and  glaciers, 
this  being  sufficient  throughout  most  of  the  year  for  power 
purposes  and  the  town's  use ;  late  in  the  winter  only  enough 


Fig.     2 — Steam-Generating     Equipn 


nd     Switchboard. 


water  for  the  town's  use  and  the  requirements  for  con- 
densing purposes  in  the  plant  is  available. 

Two  years  ago  the  plant's  water-power  unit  consisted 
of  a  Tutthill  waterwheel  directly  connected  to  a  loo-kw 
Stanley  alternator,  but  since  that  time  more  modern  ma- 
chinery has  been  installed  to  meet  the  increasing  demands. 

The  Stanley  alternator  was  superseded  by  a  General 
Electric  125-kw,  2300-volt,  two-phase,  revolving-field  gen- 
erator running  at  900  r.p.m.  and  a  5-kw,  i2S-volt  exciter 
belted  from  the  generator  shaft  and  running  at  2000  r.p.m. 

A  Pelton  waterwheel  was  also  installed.  This  is  now 
used  almost  continuously.  There  are  two  rows  of  buckets 
on  the  wheel  shaft,  the  water  supply  being  controlled  by 
two  hand-operated  needle  nozzles.  A  General  Electric  250- 
kw,  2300-volt,  two-phase,  revolving-field  generator  is  con- 
nected by  flexible  coupling  to  the  waterwheel  shaft,  which 
runs  at  600  r.p.m.  A  15-kw,  125-volt  exciter  is  belted 
from  the  generator  shaft.     The  speed  of  the  unit  is  main- 


Fig.  3 — Hydroelectric  Generating   Equipment. 


tained  by  a   Pelton  oil-pressure  governor  belted   from  the 
main  shaft.  , 

Water  is  furnished  from  the  lower  lake  reservoir  by  a 
i2-in.  steel  pipe  line,  giving  a  pressure  of  215  lb.  per  square 
inch  being  delivered  to  both  waterwheels.  From  about 
Dec.  15  to  April  15,  owing  to  a  scarcity  of  the  water  sup- 


ply, the  plant  is  operated  by  steam  power.  The  steam 
equipment  is  quite  complete.  It  consists  of  one  Curtis 
steam-turbine  set  of  lOO-kw  rating  running  at  3600  r.p.m. 
and  furnishing  2300-volt,  two-phase  service.  The  turbine 
exhausts  into  a  jet  condenser.  A  Snow  single-cylinder  air 
pump,  running  condensing,  maintains  a  vacuum  of  from 
24  in.  to  26  in.  The  injector  water  is  furnished  by  a  2-in. 
line  at  60  lb.  pressure.  The  air  pump  discharges  into  a 
hot-well. 

A  tandem-compound  Ideal  engine  is  belted  to  the  125-kw 
generator,  the  waterwheel  being  disconnected  therefrom 
for  this  purpose.  This  engine  exhausts  into  a  Blake 
barometric  condenser  which  is  supplied  with  ejector  water 
by  a  3-in.  line  at  60  lb.  pressure.  This  condenser  dis- 
charges into  the  hot-well.  The  boilers  consist  of  two 
B.  &  W.  water-tube  boilers,  each  having  a  steam  drum 
42  in.  in  diameter  and  20  ft.  in  length  and  seventy-two 
4-in.  tubes.  Each  furnace  is  7  ft.  x  5  ft.  in  sjze  and  wood 
is  used  as  fuel.  The  wood  is  purchased  at  $5.50  per  cord 
delivered  to  the  boiler-room  on  cars,  each  containing  une 
cord.  A  gage  pressure  of  160  lb.  is  maintained,  the  safety 
valves  being  set  at  165  lb.  From  five  to  seven  cords  of 
wood  are  burned  on  a  twenty-four-hour  run.  Only  one 
boiler  is  used,  the  other  being  kept  in  readiness. 

Either  of  the  two  Snow  duplex  pumps  are  used  for  feed 
ing  water  to  the  boiler  from  the  hot-well  tlirough  tvv( 
closed  heaters.  A  Hoppes  purifier  has  been  installed,  bu 
owing  to  the  good  quality  of  the  feed  water  it  is  not  used 
The  Ideal  engine  is  supplied  with  steam  from  the  boile 
header  by  a  6-in.  line  and  the  steam  turbines  by  a  3-in.  liiu 

The  switchboard  contains  eight  black-slate  panels  as  fol 
lows :  Three  machine  panels,  with  two-phase  oil  switche 
and  field-circuit  switch  and  rheostat ;  two  exciter  panel 
with  exciter  switch  and  rheostat;  two  panels  with  0 
switches  for  motor-service  lines,  and  one  panel  with  tu 
single-phase  oil  switches  for  lighting  circuits. 

The  switchboard  is  equipped  with  direct-current  an 
meters  and  voltmeters;  alternating-current  am.meters,  vol 
meters,  synchronous  indicator  and  watt-hour  meters  t 
motor  and  lighting-service  circuits.  All  distributin 
switches  are  provided  with  trip  coils  and  time-limit  relay 
All  of  the  wiring  from  the  machines  to  the  switchboard 
placed  in  conduit. 

Recently  a  new  set  of  2300-volt  busbars  has  been  i 
stalled  with  an  oil  switch  as  a  circuit  between  this  set  ai 
the  older  set  of  busbars.  By  this  arrangement  one  ui 
may  be  operated  on  the  motor-service  lines,  another  one  ■ 
lighting  circuits.  Although  this  mode  of  operating  is  n 
an  economical  one  it  is  necessary  to  give  good  lighti 
service  in  spite  of  the  fluctuating  motor  load  on  the  s\ 
tem.  A  voltage  regulator  is  used  in  connection  with  the  gc 
ernor  when  motor  service  is  furnished,  but  this  does  r 
always  provide  good  lighting  service  when  the  motor  c 
mands  are  heavy. 

The  White  Pass  &  Yukon  Railway  formerly  had  its  0 
steam  station  and  also  furnished  some  energy  ior  (;tyiim 
cial  lighting,  but  it  now  purchases  all  of  its  energy  Tr 
the  Home  Power  Company.  The  railway  shops  '■ 
equipped  with  two-phase,  220-volt  motors  to  run  latr 
air  compressor,  pumps,  etc. 

With  the  exception  of  about  three  months  in  the  si 
mer,  when  the  natural  light  exists  throughout  the  nij  ■ 
the  streets  are  lighted  artificially  by  seventy  i6-cp  multii  - 
carbon  lamps.  A  series-tungsten  system  is  being  plan  n 
for  the  future.  All  energy  for  lighting  is  delivered  y 
transformers  with  iio-volt  secondary  emf,  both  earn 
and  tungsten  lamps  being  used.  A  day  lighting  servic  is 
maintained  from  motor-service  lines  to  a  number  of  (> 
sumers,  but  the  main  lighting  circuits  are  in  service  1 'y 
at  night,  the  street-lighting  energy  being  obtained  from  le 
same  circuits. 

The  Tuthill  waterwheel  unit  having  no  governor  is  [-i 
only  on  the  lighting  load,  but  the  Pelton  unit  is  run    n- 
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antly,  except  on  Sunday  when  no  motors  are  run,  and  it 
irries  all  the  load  in  the  summer  months. 
A  low-pressure  water  main  is  used  in  the  station  for  the 
)eration  of  a  waterwheel  to  which  are  belted  two  0.5-hp, 
ivvolt  generators.  These  furnish  energy  for  operating 
e  telegraph  and  telephone  lines  of  the  railway  company, 
small  Racine  steam  engine  is  provided  for  use  wlien 
i-cessary  in  place  of  the  waterwheel. 
A  large  percentage  of  the  customers  have  meters  and  a 
te  of  10  cents  per  kw-hour  is  charged.  Flat-rate  cus- 
mers  are  charged  $1  per  month  for  each  16-cp  lamp. 
lergy  for  traction  power  and  lighting  is  sold  to  the  rail- 
:ad  company  at  2.5  cents  per  kw-hour.  A  rate  of  $1.25  per 
nth  for  each  16-cp  street  lamp  is  given  to  the  town.  In 
vinter  time  when  the  lighting  circuits  are  in  service 
bout  eighteen  hours  a  day  the  output  on  them  is  about 
;  1  kw-hours.  but  in  the  summer  months  when  the  circuits 
;c  in  service  for  only  about  twelve  hours  a  day  with  no 
^•eet  lamps  in  use  the  output  is  about  375  kw-hours.  The 
inor  load  for  ten  hours,  in  the  day  time,  is  about  250 
I'-hours  for  the  whole  year.  Motor  service  is  usually 
rmished  only  in  the  daytime. 

The  manager  of  the  company  is  Mr.  Charles  Nye.  the 
'  '-'tary  is  Mr.  L.  .\.  Harrison  and  the  station  is  in  charge 
r.  Gordon  Swan,  who  is  chief  engineer  for  the  com- 
Though  this  electric  station  is  situated  in  the 
\'orth  and  often  is  the  cause  of  surprise  to  visitors,  it 
e  to  meet  anv  demands  made  upon  it  for  motor  or 
ng  service. 


L'ROPEAN    APPARATUS     AND    PROCESSES    FOR 
THE  MANUFACTURE  OF  ELECTROLYTIC 
HYPOCHLORITE. 


i  Promising  Source  of    Central-Station    Income    from 
Laundries  and  Fabric-Cleaning  Works. 

Bv  John  B.  C.  Kershaw-. 

LTHOUGH  the  time  has  not   yet  arrived  when  one- 

,\^      half  the  world  lives  by  "taking  in  the  washing"  of 

the  other  half,  a  larger  proportion  of  the  popula- 

'i  cities  is  engaged  in  cleaning,  bleaching  and  laundry 

ations  than  is  generally  recognized,  and  the  last  census 

IS  show  that  in  the  United  States  this  proportion  of 

pulation  is  rapidly  increasing.     Laundries  and  the  so- 

.   dry-cleaning   works   multiply   and   increase   in   size 

astonishing  rapidity.      The  up-to-date  central-station 

,'er  should  find,  therefore,  among  these  laundries  and 

eaning  works   (many  of  large  size)    a  profitable  and 

■  outlet  for  electric  energy.      Altogether  apart  from 

lestion  of  equipping  these  works  with  electric  motors 

ice  of  hand  or  steam-driven  machines,  there  is  the 

''ility    of    installing    electrolytic    bleaching    apparatus 

will  enable  cleaner  and  whiter  goods  to  be  produced 

vith  ordinary  bleaching  agents,  without  any  great  in- 

in  the  cost  of  treatment,  and  with  less  destructive 

-  upon  the  fabric. 

<:*  practical  use  of  electrolysis   to   produce   bleaching 

-     ions  dates  from  1890,  when  a  Frenchman  named  Her- 

introduced   his   process    at    a    wood-pulp    factory    at 

'ifors  in  Sweden.      Since  that  date  a  very  large  nuni- 

■f  cells  for  producing  hypochlorite  by  the  electrolysis 

'me  have  been  patented  and  tried  experimentally.     In 

writer's    monograph    upon    the    "Electrochemical    and 

^rometallurgical  Industries  of  England,"  published   in 

'  by  Knapp,  of  Halle  (as  \'oI.  28  of  the  German  series 

•Applied  Electrochemistry),   information   will   be    found 

I  <  ting  to  the  electrolyzers  of  Watt-Hermite,  Vogelsang. 

A  ins  and  Woolf,  and  the  practical  trials  that  had  been 

"lie  with  these  in  the  years  1890-1905  in  the  United  King- 


dom. These  early  attempts  to  apply  electrolytic  hypo- 
chlorite to  various  bleaching  or  deodorizing  purposes  failed, 
chiefly  owing  to  defects  in  the  apparatus,  and  it  is  only 
within  the  last  few  years  that  success  has  been  attained  in 
producing  a  satisfactory  apparatus  and  a  fairly  stable 
bleaching  fluid  at  a  reasonable  cost.  For  the  sodium  hypo- 
chlorite produced  by  the  electrolysis  of  brine  it  is  claimed 
that  its  efficiency  as  a  bleaching  agent  is  much  higher  than 
that  of  calcium  hypochlorite  (the  active  agent  of  "bleach" 
or  "chloride  of  lime"),  while  its  destructive  action  in  weak- 
ening the  fiber  of  the  goods  is  less,  .^s  regards  the  -su- 
perior bleaching  efticiency  of  the  electrolytic  solution,  Drs. 
Kind.  Weindel  and  Fraas  have  investigated  the  somewhat 
exaggerated  claims  made  on  its  behalf  and  find  that: 

(i)  Using  equal  amounts  of  chlorine,  and  working  un- 
der similar  conditions,  the  electrolytic  bleaching  liquor  gives 
the  better  bleaching  effect. 

(2)  If  the  bleaching  effect  be  stopped  at  the  same  degree 
of  whiteness  the  use  of  electrolytic  liquor  enables  a  saving 
of  5  per  cent  of  chlorine  to  be  made  when  working  with 
alkaline  liquor. 

(3)  The  presence  of  an  excess  of  bleaching  liquor  does 
not  alter  these  comparative  results. 

(4)  Increase  of  alkalinity  diminishes  the  rate  of  bleach- 
ing but  increases  the  final  effectiveness  of  the  bleach  in  the 
case  of  both  electrolytic  and  "bleaching-powder"  solutions. 

In  the  light  of  these  conclusions  central-station  managers 
have  a  good  case  to  present  when  urging  the  adoption  of 
electrolytic  methods  of  preparing  the  bleaching  solutions 
required  bv  laundries  and  cleaning  works.  The  chemistry 
of  the  electrolytic  hypochlorite  process  and  the  details  of 
construction  of  three  forms  of  apparatus  which  have  re- 
ceived practical  trial  in  Europe  are  dealt  with  below. 

THEORY  OF  THE  ELECTROLYTIC  HYPOCHLORITE  CELL. 

The  electrolysis  of  solutions  of  chlorides  always  produces 
chlorine  at  the"  anode,  and  the  hydrate  of  the  base  (sodium, 
potassium  or  magnesium)  at  the  cathode.  In  the  electro- 
lytic alkali  processes  the  aim  of  the  inventor  has  been  to 
effect  removal  of  these  products  before  they  can  react  one 
w-ith  the  other.  In  the  electrolytic  bleaching  processes  the 
chlorine  and  the  caustic  hydrate  are  allowed  to  react  in 
order  that  the  chemical  changes  represented  by  the  follow- 
ing equations  mav  occur: 

3  NaOH  +  3  CI  =  3  NaOCl  +  3  HCl.  ( i ) 

Sodium  hvdrate  and  chlorine  yield  sodium  hypochlorite  and 
hydrochloric  acid. 

3NaOH  +  3HCl  =  3NaCl  +  3lLO.  (2) 

Sodium  hydrate  and  hydrochloric  acid  yield  sodium  chloride 
and  water. 

if  the  temperature  be  allowed  to  rise  above  a  certain 
point  a  further  action  will  occur  and  chlorate  will  be  pro- 
duced. It  is  therefore  necessary  in  all  electrolytic  bleach- 
ing and  disinfecting  processes  to  pay  great  attention  to  the 
circulation  and  to  the  temperature,  as  chlorates  are  useless 
for  bleaching  purposes. 

THE  SIEMENS  ELECTROLYZER. 

The  Siemens  form  of  hypochlorite  cell  is  based  on  the  pat- 
ents of  Dr.  Karl  Kellner,  of  Vienna,  one  of  the  early  work- 
ers in  applied  electrochemistry.  The  following  description 
is  taken  from  an  article  in  the  Chemical  Trade  Journal, 
March  27.  1909: 

"The  Siemens  'bleaching  electrolyzer'  consists  of  a  flat 
tank  of  substantial  construction  divided  into  sections  by 
vertical  glass  plates.  By  this  means  a  series  of  decompo- 
sition cells  is  formed;  these  are  'pitched'  in  such  a  manner 
that  the  solution  of  salt  or  bleaching  lye  must  flow  hori- 
zontally in  a  zig-zag  path  from  cell  to  cell,  subjected  in  each 
cell  to  the  action  of  the  electric  current.  This  arrangement 
permits  making  bleaching  electrolyzers  for  connection  to 
any  continuous-current  supply  at  any  voltage,  but  it  is  ad- 
visable not  to  use  more  than  i  ^o  volts. 
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"The  electrodes  are  constructed  of  platinuni-iridiuni  wire 
net  and  are  arranged  horizontally,  one  above  the  other,  in 
such  a  manner  that  the  anode  or  positive  electrode  lies 
below  the  cathode  or  negative  electrode.  This  arrange- 
ment causes  layers  of  fluid  to  be  formed  in  tlic  electrolyte 


and  ettects  the  most  efficient  utilization  of  the  electrical 
energy.  The  electrodes  are  -so  arranged  that  no  internal 
electrical  connections  of  any  kind  are  necessary.  This  is 
a  great  practical  advantage,  as  connections  to  electrodes  are 
well  known  to  give  considerable  trouble.  The  Siemens 
electrolyzer  has  only  two  electric  terminals,  designed  as  a 
result  of  special  experience,  which  are  built  into  the  appara- 
tus in  such  a  manner  that  it  is  impossible  for  them  to  be 
attacked  by  electrolytic  action.  The  electrodes  are  so  ar- 
ranged that  they  can  be  taken  out  of  the  electrolyzer  at  any 
time  for  purposes  of  adjustment  and  replaced  quickly. 
Fig.  I  shows  a  working  model  of  this  form  of  electro- 
lyzer. 

''The  fitting  up  and  working  of  a  modern  electrolytic 
bleaching  apparatus  of  the  Siemens  type  is  extremely  sim- 
ple. The  necessary  quantity  of  salt  is  first  dissolved  in 
water,  the  solution  being  allowed  to  clarify  in  a  second 
vessel.  For  this  purpose  wooden  vats  or  tanks  of  brick- 
work, etc..  are  used,  or  the  existing  tanks  employed  for  dis- 
solving chloride  of  lime  are  generally  suitable.  The  clear 
solution  of  salt  passes  into  a  cooling  vessel,  whence  it  is 
forced  continuously  through  the  electrolytic  apparatus  b\ 
means  of  a  small  centrifugal  pump.  In  the  course  of  this 
circulation  the  solution  of  salt  is  gradually  decomposed  by 
the  electric  current,  and  the  bleaching  lye  in  passing  througli 
the' above-mentioned  cooling  vessel  is  kept  cool  by  means 
of  coils  of  lead  pipes  through  which  water  is  passed  and  is 
thus  maintained  at  the  low  temperature  necessary  for  a 
good  output.  The  circulation  continues  to  take  place  until 
the  desired  concentration  of  active  chlorine  has  been  at- 
tained. This  type  of  cell  has  attained  extended  use  in  Ger- 
many and  Austria  in  laundries  and  chemical  cleaning 
works." 

H.4SS  AND  OETTEX  ELECTROLYZER. 

The  Haas  and  Oettel  electrolyzer  is  distinguished  from 
that  of  Kellner  by  the  use  of  carbon  as  electrode  material 
and  by  the  application  of  the  hydrogen  gas  liberated  at  the 
cathode  to  effect  automatic  circulation  of  the  liquid  in  the 
vessel  containing  the  mixed  brine  and  hypochlorite  solutions. 
The  following  description  is  taken  from  an  article  by  E. 
Reuss,  which  appeared  in  the  issue  of  the  London  Electrical 
Rcviezi',  -April  15.  igio: 

■'The  electrolyzer  consists  of  a  rectangular  stoneware  box 
divided  by  the  carbons  into  some  thirty  compartments,  each 
chamber  having  a  hole  at  the  bottom  and  another  at  the 
side  about  2  in.  from  the  top.     The  first  and  last  carbons  in 


the  set  form  respectively  tlie  anoije  and  the  c-jithode  of  tl 
apparatus. 

''The  electrolyzer  is  placed  in  a  stoneware  tank  nieasi 
ing  about  6  ft.  long,  4  ft.  wide  and  3  ft.  deep,  and  this 
filled  with  brine  holding  about  15  per  cent  of  common  s: 
in  solution.  As  soon  as  the  circuit  is  completed  a  liv^ 
effervescence  commences  in  the  cells,  due  to  the  evolini' 
of  hydrogen,  raising  the  level  of  the  liquid  inside  the  ek 
trolyzer  and  causing  it  to  overflow  through  the  openings 
the  sides,  while  it  is  replaced  by  fresh  liquor  cnteri 
through  the  holes  in  the  bottom  of  the  cell. 

"As  the  passage  of  the  current  produces  heat,  the  tc 
perature  is  kept  down  by  passing  cold  water  through  co 
placed  on  both  sides  of  the  electrolyzer.  The  circulation 
entirely  automatic  and  is  very  effective. 

"Continuous  current  is  employed.  Losing  about  80  ai 
and  no  volts,  ten  hours  is  required  to  complete  the  electr 
ysis  of  10.5  kg  of  chlorine,  the  equivalent  of  about  66 
of  bleaching  powder." 

A  very  large  number  of  Haas  and  Oettel  electrQlyz{ 
are  now  in  use  for  laundry  purposes  in  England  and  Am 
ica,  as  well  as  on  many  of  the  steamship  lines.  The  wri 
has  also  inspected  an  installation  which  is  giving  satisf 
tion  at  a  large  dyeing  and  cleaning  works  in  the  vicinity 
Liverpool.  Fig,  2  shows  a  working  installation  of  t 
electrolyzer. 

THE  HERMITE  ELECTROLYZER. 

An  improved  form  of  the  Hermite  hypochltjrite  cell 
bttn  in  use  since  1905  by  the  sanitary  authorities  at  Pop 
London,  for  manufacture  of  a  disinfecting  fluid,  and 
though  the  writer  has  no  definite  knowledge  that  this 
has  been  applied  in  laundry  and  bleaching  work,  it  will 
useful  to  include  a  description  of  it  in  this  article.  A  11 
ture  of  sodium  and  magnesium  chloride  is  used  as  the  e 
trolyte,  sodium  hydrate  as  a  preservative  being  added  to 
solution  as  it  leaves  the  cell.  The  description  is  taken  fi 
a  paper  by  C.  V.  Biggs  read  before  the  Faraday  Scciet} 
London,  November,  1906: 

"The  system  adopted  at  Poplar  is  to  mix  a  certain  qi: 
tity  of  fluid  in  an  elevated  tank  and  then  tn  allow  this  f 
to  flow  through  four  double  troughs  or  cells,  placed 
above  the  other,  so  that  the  liquid  descends  continuoush 
gravity.  Each  trough  is  divided  laterally  by  a  parti 
and   in    each   of   the    two   divisions    five   distinct   "elenie 
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Fig.  2— Haas  and  Oettel   Electrolyzer. 

(consisting  of  one  positive  and  two  negative  plates)  r< 
suspended.  The  positive  plates  are  of  thin  platinum  ife 
wound  upon  slate  slabs;  the  negative  plates  are  of  'C. 
There  are  thus  four  troughs,  each  containing  ten  eletii ''■'■■ 
or  forty  cells  in  all.      The  liquid  enters  through  the  hr>e\. 
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masses  along  the  front  division  of  the  top  trougli,  back 
hrough  the  division  behind,  over  a  weir  and  into  a  sub- 
iivision.  from  which  it  is  drawn  off  by  the  bent-glass  tube 
hscharging  into  tlie  second  funnel.  It  then  passes  along 
he  front  division,  back  through  the  division  behind,  over 
he  weir  into  the  pocket  of  the  second  trough  and  so  on  to 
he  final  bent  tube,  which  discharges  it  into  a  carboy.  A 
'•ottle  arranged  at  the  right-hand  side  of  the  tier  of  cells 
Supplies  the  sodium  hydro.xide  used  as  a  preservative,  which 
ows  drop  by  drop  into  the  carboy  as  it  is  filling  and  serves 
3  neutralize  free  hypochlorous  acid.  .\s  the  liquid  passes 
trough  the  troughs  it  is  subjected  to  the  action  of  a  cur- 
tent  of  15  amp  at  230  volts,  which  is  5.6  volts  per  cell." 
!  CaSTS  AND  CONCLUSIONS. 

It  is  unnecessary  in  this  article  to  examine  in  a  detailed 
tanner  the  various  conflicting  data  that  hav«  been  pub- 
shed  concerning  the  comparative  costs  of  bleaching  with 
'ectrolytic  hypochlorite  and  with  ordinary  bleaching  pow- 
er.     Independent  and  unbiased   investigators  admit  that 
^c  electrical  hypochlorite  solution  is  the  more  expensive  of 
iie  two.     The  present  writer  in  the  discussion  upon  Mr 
iggs'  paper  on  the  Hermite  cell,  read  before  the  I'araday 
ociety  in  1906,  made  the  following  statement: 
,  "For  certain  purposes  hypochlorite  of  soda  is  much  to  he 
•eferred  to  hypochlorite  of  lime,  the  active  agent  in  ordi- 
iry  bleaching  powder,  and  in  these  cases  the  higher  cost 
the  former,  even  when  produced  by  the  electrolysis  of 
Hne,  is  unlikely  to  retard  its  utilization  as  soon  as  a  cheap. 
(liable  and   durable   electrolytic   cell   for   producing  it   is 
aced  upon  the  market.     The  Hermite  cell  and  process  in 
■original  form  did  not   fulfil  these  conditions,  and  the 
•  judgment  must  be  passed  upon  many  of  the  patented 
rsses  which  have  since  been  brought  before  the  public." 
e  cells  described  above,  however,  appear  to  fulfil  the 
Ted  conditions  as  cheap,  reliable  and  durable  cells  for 
■  roduction  of  sodium  hypochlorite  solutions  from  brine 
ectrolysis.      As  the  operation  of  these  cells  does  not 
re  skilled  attention  and  can  be  rendered  intermittent 
ell-known  devices,  they  are  eminently  suited    for  in- 
lion  in  laundries  and  bleach  works. 


'IE  SEPARATION  OF  AN  ALTERNATING-CURRENT 
WAVE  INTO  ITS  HARMONIC  COMPONENTS. 


(mparison  of  Fischer-Hinnen  and  Runge  Methods  and 
Simplified  Means  of  Applying  the  Latter. 

By  C.  A.  Pierce  .and  Willi.am  Anderson. 

'  -^HERE  are  many  different   analytical  and  graphical 

methods  for  separating  a  periodic  alternating  wave 

into  its  harmonic  components.    Few  of  these  can  be 

lered  usable,  however,  if  the  wave  is  at  all  complex 

^curate  results  are  desired.    One  of  the  methods  that 

been  used  a  great  deal  was  devised  by  Mr.  J.  Fischer- 

1  men.'    Another  one  was  devised  by  Mr.  C.  Runge."    The 

P  pose  of  this  article  is  to  compare  the  two  methods,  to  call 

a  ;ntion  to  the  superior  accuracy  and  greater  brevity  of  the 

»er  and  to  give  a  new  table,  constructed  according  to 

Rige.  for  the  accurate  analvsis  of  an  alternating-current 

wVe  which  contains  more  than  the  first  two  or  three  lower 

hjmonics. 

ccord'ng  to  Fourier,  any  periodic  alternating  wave  can 

b< expressed  by  the  trigonometric   series, 

e   /},sine  +  ^^sin2e  +  ^^  sin  36-1-  (i) 

-f  i  So  +  B,  cos  e  +  B,  cos  2  e  -f  B,  cos  3  e  + 

o  express  an  alternating-current  wave  by  means  of  this 

■kirolechnuche   Zeitschrift,  p.   396,   Vol.    22,    1901.     See  also   P.   M. 
n.  Electric  Journal,  p.  386,  Vol.  5,   1908. 
al.<"n  "iL '"'■  -WoJ/iftnalit   und   Hhysik,   p.    443,    Vol.    48.    190203.      See 
jj^.  P.  Thompson,  Proc.  Physical  Society  of  London,  p.  443.  Vol.    19, 


series  it  is  necessary  to  determine  the  constants  4  Bo,  A^, 
B„  etc.  The  constant  i  Bo  can  be  made  equal  to  zero  by 
drawing  the  axis  of  the  complex  wave  so  that  the  positive 
and  negative  loops  are  equal.  The  terms  containing  the 
coefficients  with  the  even  subscripts  vanish  in  the  case  of 
alternating-current  waves  in  which  the  negative  loops  are 
repetitions  of  the  positive  loops,  the  ordinates  being  nega- 
tive instead  of  positive.  With  these  simplifications,  equa- 
tion (i )  reduces  to 

e  =  /4,  sin  ©  -f  /4,  sin  3  ©  +  /4,  sin  5  ©  -f 
+  B^  cos  e  -f  B,  cos  3  0  -t-  B.  cos  5  ©  +  (2) 

Runge's  method,  as  originally  published,  considered  the 
most  general  case  corresponding  to  equation  (i).  Fischer- 
Hinnen's  method  was  developed  for  the  case  where  the 
axis  is  drawn  symmetrically  with  respect  to  the  positive 
and  negative  loops,  that  is,  the  constant  term,  J  Bo,  is 
eliminated  from  equation  (i).  Either  method  can  be  sim- 
plified so  as  to  apply  to  equation  (2)  and  the  computations 
are  more  than  halved  thereby.  Since  practically  all  alter- 
nating-current waves  can  be  accurately  expressed  by  equa- 
tion (2),  which  means  that  even  harmonics  are  not  pres- 
ent, the  discussion  to   follow  will  cn.isider  this  case  alone. 

The  method  of  Fischer-Hinnen  consists-  in  determining 
separately,  from  ordinates  measured  on  the  complex  wave, 
the  components  of  each  harmonic  beginning  with  the  third. 
The  sine  components  of  all  of  the  harmonics  above  the 
first  are  cotnbined  with  a  certain  ordinate  of  the  complex 
wave  to  get  the  sine  component  of  the  first  harmonic,  and 
the  cosine  component  of  the  first  harmonic  is  obtained  in 
a  similar  manner.  The  method  would  be  ideal  for  deter- 
mining any  one  harmonic  directly  were  it  not  necessary  to 
add  a  correction  to  the  sine  and  cosine  components  of  that 
harmonic  whenever  harmonics  of  three,  five,  etc..  times  the 
frequency  of  the  desired  harmonic  are  present.  The 
higher  harmonics  are  frequently  of  no  practical  importance, 
but.  there  is  no  sure  way  of  finding  this  out  without  deter- 
mining their  value. 

The  necessity  of  carrying  alternating-current  wave 
analyses  to  include  harmonics  higher  than  the  third  and 
fifth  becomes  greater  as  electrical  engineering  advances. 
This  is  especially  true  wherever  capacity  and  resonance  are 
predominant.  It  is  true  in  the  laboratory,  where  complex 
waves  are  frequently  built  up  by  means  of  alternators 
directly  coupled  together. 

In  cases  such  as  those  above  the  method  of  Fischer- 
Hinnen  fails  to  be  satisfactory  in  five  ways: 

a.  Xo  harmonic  is  exactly  determined  if  harmonics  of 
three,  five,  etc.,  times  its  frequency  are  present  unless  cor- 
rections are  made  which  necessitate  the  determination  of 
these  higher  harmonics. 

b.  The  first  harmonic  components  cannot  be  determined 
exactly  unless  all.  of  the  higher  harmonics  are  known. 
The  neglect  of  any  component  introduces  an  error  into  the 
corresponding  component  of  the  first  harmonic  equal  to  the 
component  neglected. 

c.  The  errors  discussed  under  a  and  b  affect  the  phase 
relations  as  well  as  the  amplitudes  of  the  harmonic  com- 
ponents. 

d.  There  is  no  easy  way  of  ascertaining  when  all  of  the 
harmonics  have  been  obtained. 

c.  To  determine,  even  approximately,  a  wave  that  is  at 
all  complex  necessitates  the  measuring  of  a  great  many  dif- 
ferent ordinates  on  the  complex  wave. 

.^s  an  illustration  of  the  last  item  it  is  necessary  to  meas- 
ure twenty-six  different  ordinates  to  determine  the  first, 
third,  fifth  and  seventh  harmonics,  assuming  no  higher  har- 
monics: ninety-eight  different  ordinates  to  determine  the 
odd  harmonics  up  to  and  including  the  fifteenth  harmonic, 
and  about  518  different  ordinates  to  determine  the  first 
eighteen  odd  harmonics  under  the  same  conditions.  In  an 
article  on  the  flux  distribution  in  an  alternator'  the  analyses 
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made  by  this  method  were  carried  to  include  the  nineteenth 
harmonic,  wliich  made  it  necessary  to  determine  about  166 
different  ordinates  on  each  wave.  In  one  instance  the 
analysis  was  extended  to  include  the  twenty-seventh  har- 
monic, which  took  about  310  different  ordinates. 

Whenever  it  is  necessary  to  determine  more  than   one 
or  two  harmonics  in  a  complex  wave  the  nine  or  eighteen 


and  180  deg.,  5  and  185  deg.,  10  and  190  deg.,  and  15  an 

195  deg.     The  resulting  equations  were: 

Bv  Ruiige's  method.' 

e  =  loo.o  sin  ©  -|-  30.0  sin  3  ©  +  lo.o  sin  5  © 
=  lOO.o  sin  ©  +  30.0  sin  3  6  +  17.3  sin  (5  ©  +  29.9) 
=  loo.osin  ©  +  30.0  sin  3  © -f  26.5  sin  (5  ©-1-  19.1) 
=  100. o  sin  9  +  30.0  sin  3  9  -|-  30:0  sin  5  © 


I 


SINE    COMPONENTS. 
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Hinnen's  method,' 

©  -j-  30.0  sin  3  ©  +  20.0  sin  5  © 
1  ©  -f  30.0  sin  (3  ©  —  12)  +  20.0  sin  (5  ©  —  -' 

©  +  30.0  sin  (3©  —  19)  +  20.0  sin  (5  ©  —  31 
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In  order  to  illustrate  the  errors  introduced  by  determin-          If    other 
ing  too  few  harmonics  a  complex  wave  was  built  up  from      changes  woi 
the  equation 

e  =  TOO  sin  ©  -j-  30  sin  3  ©  -f  20  sin  5  ©  -j-  10  sin  7  ©.                        •The  sine  an 

and  the  wave  was  analyzed  first  by  Runge's  five-harmonic       "'''  *°''!i  ^^ 
method  and  then  by  Fischer-Hinnen's  method  determining 
only  the  first  three  odd  harmonics.    The  wave  was  analyzed                    " 
four  times  by  each  method,  using  the  part  between  ©  =  0       thi"p  "opef  qui 

higher    harmonics    had 
lid  have  been  made  in 
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le  authors  have  found  that  it  is  seldom  safe  to  use  a  table 
ving  less  than  the  first  nine  odd  harmonics,  and  it  is  fre- 
.ently  necessary  to  use  a  table  for  the  first  eighteen  odd 
irmonics.  This  is  not  so  very  laborious  by  Ruiij;c's  sohcnie 
ice  it  is  necessary  to  compute  only  the  harmonics  desired, 
le  nine  odd  harmonic  scheme  is  not  reproduced  here 
ice  it  can  be  deduced  easily  from  the  eighteen  odd  har- 
iinic  scheme,  or  it  can  be  deihiced  from  Ruiiije's  uriginnl 
tide,  or  the  table  can  be  built  up  easily  from  the  equa- 
>ns,' 


k  =  n 


Am  = 


n  +  i 


y'k  sin  A- 


k  = 


(-..Vt) 


k  =  n 


Bm  = 


«  +  i 


,  yk  cos  A- 


e.-^) 


(3) 


(4) 


Mere  m  stands  for  any  harmonic  component,  as  the  first, 
•''    etc.,  n  +  I   is  the  number  of  ordinates  taken  on  a 
r 
.\ave  and  — , —  is  the  distance  between  ordinates.     A 
«  +  I 
Me  for  any  number  of  odd  harmonics  can  be  built  up  by 
nans  of  these  equations. 

To  analyze  a  wave  by  means  of  the  eighteen  odd  har- 
nnic  scheme,  which  is  given  below,  draw  the  0-axis 
S'that  the  positive  and  negative  loops  are  equal  and  meas- 
u    the  ordinates  over  a  half  wave  at   5-deg.   intervals. 


The  first  point  of  the  half  wave  may  be  taken  anywhere  on 
either  loop.'  Let  the  ordinates,  as  measured  in  order,  be 
represented  by  yo,  y,,  ^j  .  .  .  .  y„.  Write  down  the  ordi- 
nates with  their  proper  sign  as  indicated  below  and  per- 
form the  indicated  operations,  which  are  all  algebraic,  i.e., 
•^1  =  3'i  +  .V;.i.  'A  =  3'i  —  y^,  -f..  =  ^is-  do  =  yo,  etc. 

yo  y,  y~ y„  y,,  y„ 

y^i'u 3'^3'.. 

Adding       j,  j. s„s„s„ 

Subtracting  do  rf,  rf, rf,.  ^u 

s,'  =  s,  -\-  .f „  —  j„  do'  =  do  — d„ 

s/  =  s.  -r  5,„  —  s,,  d,'  =  rf,  —  rf„  —  d„ 

s/  =  s,  +  f „  —  i,j  d/  =  d.^  —  rf,„  —  rf,, 

s,'  =  .f .  +  .f,  —  -fi„  d  '  —  rf,  —  d,  —  rf,5 

s/  =  s,  +  s,  —  5„  d,'  =  d,  —  d,  —  rf„ 

s,'  =  s,  —  J„  d.'  =  rfj  —  rf,  —  d„ 

s"  =  J,'  +  s,'  —  j/  d"  =  d'  —  rf/  —  d/ 

s"  =  s'  —  j/  do"  —  da'  —  dl 

In  using  the  table  each  sum  or  difference  from  above  is 
to  be  multiplied  by  the  sine  of  the  angle  indicated  and 
written  down  in  the  table  with  its  proper  sign.  Thus, 
S,  in  the  table  stands  for  the  produce  of  .f,  X  sin  5  deg. 
and  d„  stands  for  d„  X  5  deg.,  etc. 

By  means  of  this  scheme  the  computations  for  anv  of  the 
components  can  be  omitted  without  introducing  any  error 
into  the  remaining  components.  For  instance,  if  only  the 
first  five  harmonics  are  desired  the  computations  for  all 
above  the  ninth  may  be  omitted,  decreasing  the  work  by 
nearly  half  without  decreasing  the  high  accuracy  of  the 
harmonics  obtained. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


\  LUMBER-ELECTRIC-LIGHTING-ICE   PLANT. 


•  ctricity  and  ice  are  the  by-products  of  the  power  plant 
oa  stave  mill  at  Livermore,  Ky.,  operated  by  the  Smith 
C)perage  Company,  of  Louisville.  The  requirements  of 
tl  stave  plant  are  not  sufficient  to  absorb  all  of  the  power 
pduced,  so  that  the  company  has  installed  an  electric 
lilt  plant,  as  well  as  machinery  for  making  ice.  It  has 
n?ntly  filed  an  amendment  to  its  charter  providing  that  it 
nj,-  engage  in  the  new  business. 


STREET  LIGHTING  AT  PANA,  ILL. 

he  Commercial  Club  of  Pana.  111.,  will  ask  the  City 
C  ncil  to  pass  an  ordinance  to  cause  the  removal  of  all 
ptts  and  wires  from  the  business  streets  to  the  alleys,  the 
pes  to  be  of  uniform  height  and  the  service  wires  to  be 
trisferred  from  the  street  fronts  of  buildings  to  the  rear. 
Iriddition,  the  club  has  subscribed  for  50  five-lamp  orna- 
m.tal  curb-lighting  posts,  to  cost  not  exceeding  $50  each. 
T  lamps  on  these  posts  will  be  supplied  from  underground 

;s.    The  city  will  furnish  the  energy  and  maintain  the 

after  the  latter  are  installed. 


GASOLINE  COMPETITION. 


■e  Salida  (Col.)  Electric  Light,  Power  &  Utility  Com- 
P*'  has  replaced  five  gasoline-lighting  systems  by  tungsten 
^h:ric  lamps  in  the  past  three  months,  only  three  gasoline 
sy?ms  now  remaining  in  that  city.     As  a  result  the  in- 

'impare  Fourier's  "Series"  and  "Spherical  Harmonics,-  bj-  Byerly,  p.  30. 


surance  charges  have  been  lessened.  An  unusual  feature  is 
that  all  wiring  in  connection  with  these  new  electrical  in- 
stallations has  been  done  in  conduit  and  metal  molding. 
The  total  number  of  rewiring  installations  completed  in  the 
past  three  months  is  twenty-two,  twenty  of  which  were  fol- 
lowed bv  reductions  in  fire-insurance  rates. 


CENTRAL-STATION    SERVICE    REPLACES    LARGE 
INDIANAPOLIS  ISOLATED  PLANT. 


The  Merchants'  Heat  &  Lighting  Company  of  Indian- 
apolis has  taken  over  the  supply  of  electrical  energy  ami 
steam  heat  for  the  Century  Building,  a  large  local  block 
occupied  by  publishers,  manufacturers  and  other  power 
users,  which  was  formerly  served  by  an  isolated  plant. 
Several  years  ago,  when  the  Merchants'  company  was  small 
and  new  to  the  Indianapolis  field,  it  purchased  a  part  of  its 
electrical  supply  from  this  same  isolated  plant,  to  tide  its 
customers'  service  over  peak  periods.  With  its  present  new 
io,ooo-kw  turbine  plant  on  West  Washington  Street,  how- 
ever, the  acquisition  of  the  former  isolated-plant  load  has 
made  scarcely  a  ripple  in  the  operation  of  the  system. 


GARAGE  TO  BE  OPENED  BY  INDIANAPOLIS 
CENTRAL-STATION  INTERESTS. 


A  garage  capable  of  stabling  200  cars  will  be  opened 
shortly  at  320  North  Delaware  Street,  Indianapolis,  by 
the   Merchants'   Auto   Company,  whose  president,   Mr.   E. 

•Thompson  introduced  the  restriction  of  usin?  a  half  wave  from  a 
rero  ordinate  to  the  next  zero  ordinate,  which  simplifies  the  scheme  scarce- 
ly at   all   and   the   restriction   sometimes  becomes  very  inconvenient. 
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Darrow,  is  general  manager  of  the  Merchants"  Heat  &  Light 
Company  of  Indianapolis.  Harvey  Stout,  the  latter  com- 
pany's attorney,  will  be  general  manager  of  the  garage 
company,  and  Roy  J.  Wensley,  formerly  of  the  central 
station's  engineering  department,  will  be  superintendent. 

The  new  garage  will  stable  and  charge  electric  trucks 
and  pleasure  cars,  making  a  specialty  of  the  expert  care 
and  supervision  of  battery-driven  vehicles,  facilities  for 
which  have  heretofore  been  lacking  in  Indianapolis,  in 
spite  of  the  large  number  of  electric  cars  in  use  there. 


A  LARGE  CENTRAL-STATION  COTTON   MILL    FOR 
THE  WEST. 


electric  piano,  for  operation  after  dark  through  streets  in 
the  sections  where  the  house-wiring  solicitors  have  been 
working.   Since  this  car  was  put  into  service,  two  months 


Although  cotton  is  the  chief  crop  of  most  of  the  Southern 
and  Southwestern  States,  and  the  principal  market  for  the 
cotton  goods  is  now  in  the  West,  all  of  this  material  must 
be  twice  shipped  half  w'ay  across  the  country  to  reach  the 
mills  which  are  along  the  Atlantic  seaboard. 

The  long-hour  demand  of  the  cotton  mill  gives  the  busi- 
ness such  an  excellent  load-factor  that  central-station  man- 
agers in  the  W  est  should  not  be  slow  to  encourage  the  in- 
stallation of  cotton  mills  on  their  lines.  Such  business 
would  be  advantageous  to  the  seller  of  electricity  and  profit- 
able to  the  cotton-goods  manufacturers,  who  would  thus  be 
enabled  to  save  freight  both  ways. 

One  of  the  first  large  cotton  mills  to  grasp  this  economic 
situation  is  now  being  installed  by  the  Kansas  City  Cotton 
Mills  Company,  at  Kansas  City,  Mo.  The  mill  will  contain 
50,000  spindles  and  will  be  driven  by  forty-three  three- 
phase,  440-volt  motors,  aggregating  525  hp.  Energy  has 
been  contracted  for  from  the  Kansas  City  Electric  Light 
Company. 


EXPANSION  OF  ELECTRIC  POWER  AT  SALT  LAKE 
CITY. 


During  the  past  three  years  the  electric-power  earnings 
of  the  Utah  Light  &  Railway  Company,  of  Salt  Lake  City, 
have  increased  at  the  rate  of  35  per  cent  to  40  per  cent  per 
year.  In  June,  1909,  the  company's  connected  power  load 
was  8738  hp;  in  August,  19 10,  this  had  increased  to  13,600 
hp,  and  at  present  the  total  rating  of  electric  motors  sup- 
plied with  current  from  the  company's  system  is  r/.ooo  hp. 
Eight  solicitors  are  at  work  in  both  lighting  and  power 
fields,  two  men  being  specially  assigned  to  power  applica- 
tions to  the  exclusion  of  practically  all  other  work.  The 
company's  commercial  department  was  reorganized  about 
three  years  ago  and  placed  in  immediate  charge  of  Mr. 
B.  W.  Mendenhall  as  general  agent.  With  the  exception 
of  steam  auxiliary  service,  which  is  operated  only  during 
emergencies,  all  the  output  of  the  company  is  derived  from 
hydroelectric  .stations  of  its  own,  supplemented  by  the  pur- 
chase of  about  3000  kw  from  the  Telluride  Power  Com- 
pany's system.  The  new  steam  plant  at  Jordan  River, 
Salt  Lake  City,  recently  described  in  these  columns,  is  now 
practically  completed  and  is  available  for  regular  operation 
as  a  stand-by  installation.  Provision  is  being  made  in  this 
plant  for  the  control  of  the  entire  transmission  and  dis- 
tribution system  from  a  switching  benchboard  and  remote- 
control  oil-switch  installation  located  on  the  premises. 


ELECTRIC    CAR    PROVES    SUCCESSFUL    HOUSE- 
WIRING  ADVERTISEMENT. 

One  of  the  most  effective  forms  of  advertising  used  bv 
the  Kansas  City  Electric  Light  Company  during  its  present 
house-wiring  campaign,  according  to  Mr.  C.  F.  Farley, 
contract  agent,  has  been  the  equipment  of  a  single-truck 
street   car  with   signs,   brilliant  tungsten   lighting  and   an 


Electric   Car   Used   for  Advertising   Piipusei. 

ago,  the  number  of  contracts  coming  in.  it  is  declared,  ha; 
been  doubled. 

Two  sides  and  the  rear  of  a  single-truck  car  have  beer 
built  up  with  light  wood  signboards  framed  by  reflectoi 
troughs  containing  thirty  lOO-watt  tungsten  lamps.  "Usi 
Electric  Service"  and  "Increase  the  Value  of  Your  Home' 
are  the  catch  phrases  of  the  signs  now  used,  the  legen( 
being  changed  from  time  to  time  at  a  cost  of  about  $25 
The  signs  are  well  painted  in  red  and  gold,  on  a  whit 
background,  and  the  whole  appearance  is  far  from  crud( 
In  front  the  car  is  equipped  with  a  powerful  interurba 
type  arc  headlight  and,  to  attract  the  attention  of  the  ea 
as  well  as  the  eye,  inside  the  cab  is  an  equally  powerfi 
electric  player  piano.  The  movement  of  this  phenomeno 
down  a  quiet  residence  street,  with  its  headlight  and  man 
tungstens  flashing  and  its  piano  playing,  does  not  fail  t 
attract  its  share  of  attention. 


NEW  SUBSTATION  FOR   KANSAS  CITY    ELECTRI 
LIGHT  COMPANY. 

The  Kansas'  City  Electric  Light  Company  has  just  cor 
pleted  the  construction  of  its  new  Substation  K,  which  w. 


Substation   K   of   Kansas  City   Electric   Light  Company. 

designed  and  built  under  the  supervision  of  its  regular 
gineering  staff.     This  building,  the  exterior  of  which  1 
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puics  unusual  arcliitectural  dignity  and  beauty,  is  of  brick, 
eel  and  concrete  and  measures   133  ft.  x  40  ft.  in  tloor 
':\n.    It  is  located  at  Fortieth  and  State  Streets  and  stands 
:he  state  line  dividing  Kansas  City,  Mo.,  from  Kansas 
.  Kan.,  in  the  midst  of  a  residential  district. 
I  he   substation    will   house   the    frequency-changing   and 
istributing  equipment  of   the   electric-light   company,   be- 
des  tlie  first  of  several  loo-kw  rotary-converter  sets  of  the 
reet-raihvay  company,  which  leases  part  of  the  substation 
■iildir.g.     Twenty-five-cycle,  6600-volt  energy  is  received 
•om  the  generating  station  and  converted  into  2300-volt, 
o-cycle   primary   energy    for   lighting   and   600-volt   direct 
rrent  for  railway  use.    The  bus  structure  in  the  basement 
all   of   molded   concrete   and   also   serves   as   a   pressure 
laniber  for  the  air-blast  transformers  supplying  the  rotary 
mverter.     The  station  also  contains  space  for  constant- 
irrent  transformers  and  rectifier  sets.    At  the  end  of  the 
Ming  a  spur  track  from  the  street  railway  is  extended 
tlie  station,  providing  storage  for  a  special  work  car 
ceded    and    also    permitting    heavy    machinery    to    be 
sht  inside  on  the  cars,  whence  it  can  be  picked  up  by 
J5-ton,   hand-controlled,   motor-driven    crane   and   de- 
ted  at  any  point  in  the  station. 

:  r.  .\.   X.   Richardson   is  general   superintendent  of  the 
-as  City  Electric  Light  Company. 


37  cents.  Garage  labor  and  expenses  run  about  75  cents 
per  truck  per  day,  and  the  drivers'  wages  divided  by  the 
total  number  of  trucks,  including  one  or  two  extra  wagons, 
amount  to  $2  or  more  per  day.  For  its  truck  operators 
the  Adams  company  pays  the  same  wage  scale  as  is  received 
by  the  drivers  of  the  other  companies'  horse-drawn  wagons, 
but  gets  the  pick  of  the  men  since  the  electric  veiiicles  are, 
of  course,  more  pleasant  to  handle. 

In  general,  the  use  of  the  electric  trucks  has  proved  a 
great  economy  of  expense,  time  and  trouble  over  horse  or 
gasoline-truck  delivery.  The  electrics  can  go  further  and 
faster,  and  can  work  more  continuously  than  is  possible 
for  a  horse-drawn  wagon.  The  loads  per  trip  are,  of 
course,  also  heavier.  The  one-ton  trucks  sometimes  start 
out  with  loads  of  3000  to  3500  lb.,  and  the  larger  wagons 
have  carried  five  tons  without  apparent  effort.  Snow,  ice 
and  mud  make  no  trouble  for  the  Adams  trucks,  and  dur- 
ing several  days  of  the  last  winter  these  wagons  continued 
on  duty  through  14  in.  of  snow  and  mud,  wdiile  other  local 
delivery  services  were  suspended.  A  gasoline  truck  was  in 
service  at  the  Indianapolis  .Xdams  delivery  for  a  time,  but 
proved  to  be  the  cause  of  so  much  expense,  time  and  trouble 
to- keep  it  in  operative  repair  that  it  had  to  be  abandoned. 
Piut  no  qualifications  are  made  concerning  the  success  of 
electric  trucks  with  nickel-iron  batteries  in  the  Indianapolis 
deliverv  service. 


XPRESS    DELIVERY    WITH   ELECTRIC    TRUCKS 
AT  INDIANAPOLIS. 


!ie  Adams  Express  Company  delivers  from  60,000  to 
">o  packages  monthly  to  addresses  in  its  Indianapolis 
:tory.  using  electric  trucks  exclusiveh'  after  experience' 
.  both  horse-drawn  and  gasoline  vehicles.  The  22 
ks  of  the  company  average  11,000  to  15,000  total  miles 
irea  traversed  by  both  paved  and  unpaved  streets.  All 
rie  trucks  are  equipped  with  the  new  Edison  nickel-iron 
age  batteries. 

he  conipanv   maintains   a   modern   garage   in   .South    II- 
:<^  Street,  two  squares  from  its  express  delivery  depot. 
rging  plugs  and  storage  space  are  provided  for  the  nine- 
:   one-ton    and    three-ton    trucks.      With    the    exception 
AC  one-ton  Landsen  cars  all  of  the  trucks  are  of  Gen- 
Vehicle  Company  manufacture,   1906  model,  the  date 
lie  first  installation.     At  first  the  earlier  type  E  Edison 
-  were  used,  but  two  years  ago  these  were  replaced  by 
type  .\   cells,   and  after   continuous   use,   according  to 
.V  F.  Jones,  local  agent  for  the  company,  these  cells 
no  visible  evidence  of  depreciation.    At  the  rear  of  the 
ige  storage  space  there  is  a  machine  shop  with  lathe, 
"■■  etc.,  and  also   a   workroom   where   all   minor   repairs 
'   made  without  recourse  to  outside  help.     Two  day  men 
id  three  night  men  are  emploved  at  the  garage,  a  skille.l 
fctrician  and  macliinist  being  included  in  the  number. 
All  trucks  are  charged  nightly,  the  cells  being  kept  nor- 
illy  in  fully-charged  condition  except  for  occasional  and 
'•arranged  discharges  once  a  week  or  so.     Distilled  water 
added  to  the  alkaline  solution  every  second  night,  one  of 
t  two  rows  of  cars  being  filled  each   evening.     Once   a 
mtb  chains  are  washed  in  gasoline  and  boiled  in  graphite, 
larging   is   done    by   ammeters    on    the    switchboard,    no 
-truments  being  provided  on  the  trucks  themselves. 
The  one-ton  trucks  in   Indianapolis   service   make    12  to 
,  miles  per  day,  chiefly  averaging  runs  of  about  25  miles, 
le  average  used  for  daily  charge  is  17  kw^-hours,  includ- 
;  resistance   losses    in    the   charging   panels.     A   careful 
':ord  of  the  performance  and  cost  of  each  truck  is  kept 
I  the  local  office,  an  analysis  of  unit  costs  per  day's  run 
'1  per  package   delivered   being   made    each    month.     In 
nd  figures,  the  cost  of  energv  has   averaged  about  45 
I's  per  truck  per  day.  while  the  cost  of  supplies  reaches 


DECORATIVE    LIGHTING    IN    SPRINGFIELD,    ILL., 
DURING  STATE  FAIR. 


TIk-  week  of  the  annual  State  Fair  at  Springfield,  111.,  is 
one  of  much  business  activity  and  great  bustle  and  merri- 
ment. The  electrical  men  of  Springfield  are  not  behind 
other  business  men  in  rising  to  the  occasion.  The  Spring- 
field Light,  Heat  &  Power  Company,  of  which  Mr.  Warren 
Partridge  is  general  superintendent,  supplied  the  electricity 
for  the  street  lighting  decorations  illustrated  herewith.  For 
twenty-two  blocks  arches  were  erected  over  business  streets 
and  on  some  of  the  prominent  corners  there  were  intersect- 


Fig.   1  — Decorative    Lighting    in   Springfield,    III.,    During    State   Fair. 

ing  arches  as  shown  in  Fig.  i.  In  each  block  five  festoons 
of  lamps  were  strung  across  the  street.  Each  festoon  con- 
sisted of  twenty  lamps.  In  addition  there  were  longitudinal 
lines  of  lamps  along  each  side  of  the  streets  containing  fifty 
lamps  to  a  block,  so  that  the  total  number  of  lamps  to  the 
block  was  200.  or  a  total  of  4400  in  all,  Eight-cp  carbon 
lamps  were  used.  Energy  for  this  special  lighting  was 
supplied  by  the  company's  220-volt  direct-current  mains. 

Fig.  2  shows  the  special  lighting  of  the  court  house.  The 
dome  of  this  building  was  outlined  in  8-cp  incandescent 
lamps  and  in  all  there  were  800  lamps  on  the  building.  In 
the  grounds  surrounding  the  court  house  in  connection  with 
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the  evening  carnival  there  were  installed  fifteen  arc  lamps, 
fifty-one  i6-cp  lamps  and  thirty-six  32-cp  lamps. 

Although  the  State  Fair  itself  was  not  open  in  the  eve- 
ning, a  considerable  use  of  electricity  was  made  in  the 
grounds.      In   the   various   buildings   and   around   the    fair 


Fig.  2 — Decorative   Lighting  of  Court  House  at  Springfield,   III. 

grounds  there  were  placed  eighty-four  arc  lamps.  These 
were  carried  on  constant-current  tub  transformers  located 
on  the  grounds  and  fed  from  2300-volt  single-phase  alter- 
nating-current circuits.  In  addition,  the  State  Fair  au- 
thorities maintain  a  permanent  equipment  of  their  own  and 
from  this  source  were  supplied  thirteen  flaming-arc  lamps 
in  the  Dome  Building,  six  flaming  arcs  in  the  Exposition 
Building  and  five  flaming  arcs  in  the  Coliseum.  In  addi- 
tion to  the  arc  lighting,  there  were  about  800  i6-cp  lamps 
used  for  miscellaneous  building  lighting  at  the  State  Fair 
grounds.  A  number  of  the  private  exhibitors  used  electric 
lighting  decorations  and  this  service  demanded  about  1000 
l6-cp  lamps,  thirty  arc  lamps  and  about  50  hp  in  motors. 


OPERATING    ELECTRIC    VEHICLES    ON    A    BASIS 
OF  SPECIFIC-GRAVITY  RECORDS. 


To  encourage  the  proper  and  satisfactory  use  of  electric 
vehicles-  by  its  customers,  the  Commonwealth  Edison  Com- 
pany. Chicago,  has  mailed  out  to  its  private  garage  con- 
sumers blank  record  forms,  one  of  which  is  reproduced 
herewith. 

An  interesting  feature  of  this  card,  which  includes 
columns  for  setting  down  the  hours  and  rate  of  charging, 
energy  consumption,  specific  gravity,  miles  run,  etc.,  is 
the  entire  absence  of  any  space  for  recording  the  voltmeter 
readings  at  the  beginning  and  end  of  the  charging  opera- 
tion, although  in  the  past  the  battery  voltage  has  generally 
been  considered  one  of  the  most  important  elements  of 
the  cells'  history  and  has  usually  been  the  principal  factor 
in  governing  their  charge  and  discharge. 

As  is  well  know'n.  however,  the  voltage  indicated  by  a  bat- 
tery is  at  best  only  inferential  of  the  energy  yet  remaining 
in  the  plates,  and  although  this  method  is  generally  used 
as  a  convenient  index  to  indicate  the  condition  of  the  cells 
many  cases  of  battery  abuse  are  on  record  whose  cause  can 
be  traced  to  the  fact  that  voltmeter  readings  alone  were 
relied  on  by  inexperienced  persons  for  indication  of  when 
to  cease  charging.  In  other  cases,  where  complaints  have 
been  made  by  garage  owners  that  their  charging  costs 
were  running  unduly  heavy,  the  Commonwealth  company 
has  dispatched  its  battery  experts  to  the  spot  only  to  dis- 
cover that  in  the  effort  to  bring  a  given  battery  up  to  its 
prescribed  end-of-charge  voltage  the  attendant  was  putting 
about  twice  as  many  kw-hours  into  the  cells  as  they  prop- 
erly needed — not  only  wasting  energy  and  casting  unfair 
reflections  on  the  cost  of  running  the  car,  but  also  working 
damage  to  the  plates. 


The  real  index  to  the  condition  of  charge  in  a  batte 
is,  of  course,  the  specific  gravity  of  the  sulphuric-acid  el| 
trolyte.    As  the  cell  is  discharged  the  specific  gravity  fa 
ranging  from  1.280  in  a  fully  charged  condition  down 
1. 160  when  the  cells  are  about  exhausted.     It  is  by 


Fig.     1  —  Hydrometers     in     Electrolytes    from     Fully    Charged    ; 
Discharged    Batteries. 

record  of  specific  gravity  that  the  Commonwealth  co 
pany  is  now  urging  its  customers  to  be  governed,  alo 
with  records  of  the  kw-hour  input  into  their  batteries  a 
the  miles  of  car  travel.  The  proper  time  for  starting  a 
stopping  the  charge  is  definitely  fixed  by  the  reading 
the  hydrometer,  and  to  show  the  simplicity  and  conveniei 
of  using  this  instrument  in  electrolyte  withdrawn  from  1 
of  the  cells  by  means  of  a  syringe  the  company  illustrf 


paj- 

1 

1 . 

. 

1 1 

] , 

^__^ 

29 

I4<)0<) 

;j5ro<f 

(00 

IB 

r^z-9-s " 

50 

/4 

2>J  i 

1 

!<. 

losijftmKuf 

s 

i'-fz 

nii-c 

Fig.  2 — Electric-Vehicle- Battery  Record. 

full  size  in  its  electric  vehicle  hand-book  hydrometei  m 
fully  charged  and  discharged  solutions. 

For  any  given  car  a  definite  relation  can  thus  be  wc  eo 
out  for  the  number  of  amp-hours  or  miles'  travel  in  aat- 
tery   in   terms   of   its   specific   gravity   of  electrolyte,     or 
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example,  a  certain  pleasure  car  which  will  run  72  miles  on 
good  streets  when  charged  to  a  density  of  1.280  can  be 
positively  relied  upon  to  go  60  miles  when  the  gravity  has 
fallen  to  1.260,  42  miles  at  1.240,  36  miles  at  1.220,  24  miles 
at  1.200  and  12  miles  at  1. 180,  becoming  fully  exhausted 
at  1.160. 

In  suggesting  the  use  of  its  new  record  cards,  the  Com- 
monwealth company,  according  to  Mr.  Roderick  Macrae, 
of  its  electric  vehicle  department,  does  not  urge  that  all  of 
the  columns  provided  necessarily  be  filled.     Even  the  time 
of  starting  and  finishing  the  charge,  together  with  the  cur- 
rent rates  in  amperes,  may  be  omitted,  as  in  the  accom- 
)anying  specimen  card.     As  most  cars  are  not  provided 
>vith    amp-hour    meters,    the    columns    relating    to    elec- 
ricity  input  and  output  must  also  be  dispensed  with  in  the 
najority  of  cases.     The  really  important  data  to  be  re- 
:orded,  however,  are  the  energy  input,  the  specific  gravity 
It  the  end  and  beginning  of  the  charge,  and  the  number 
)f  miles  accomplished. 
The  card  in  the  illustration  gives  the  record  of  a  pleasure 
:cle  operated  entirely  with  respect  to  the  specific  gravity 
:ts  battery,  the  latter's  condition  having  determined  the 
ecessity  for  giving  a  charge  or  cutting  off  a  charge  under 
vay.    During  the  month  of  August,  for  which  the  record 
lows  figures,  this  car  ran  542  miles,  at  a  total  switch- 
rd  consumption  of  108  kw-hours.     This  performance,  5 
I  s  per  kw-hour,  is  considered  a  good  average  for  a  car 
this  kind.     .\s  the  rate  for  battery-charging  energy  un- 
the  Commonwealth  Edison  Company's  schedule  varies 
:n  7  cents  to  as  low  as  3  cents  per  kw-hour,  it  becomes 
lent  that  the  operation  of  an  electric  automobile  is  in 
<ense  the  expensive  luxury  prospective  customers  some- 
fs  fear. 


Wiring  and  Illumination 


ENTRAL-STATION  OFFICE-BUILDING  ILLUMINA- 
TION. 


Jne  of  the  central-station  companies  that  utilize  decora- 
e  lighting  for  the  purpose  of  advertising  both  the  loca- 
■>  of  their  offices  and  the  brilliance  of  electric  light 
the  Union  Electric  Light  &  Power  Company,  of  St.  Louis. 
IS  company  removed  its  general  offices  a  short  time  ago 


!  lumination  of  Office  of  Union   Electric  Company,  St.    Louis. 

a  building  on  the  corner  of  Twelfth  and  Locust  Streets, 
i  the  accompanying  photograph  represents  the  appear- 
;e  of  this  building  at  night.  It  will  be  noticed  that  the 
Idmg  is  made  prominent  by  outline  lighting  consisting 
lines  of  incandescent  lamps.  In  addition  there  are  two 
:tric  signs  bearing  the  words,  "Union  Electric,"  one  a 
'  '1  sign  and  the  other  a  vertical  sign  slightly  projecting 


on  the  other  side  of  the  building.  A  conspicuous  feature 
of  the  spectacular  illumination  of  this  building  is  a  row 
of  ten  flaming-arc  lamps  which  are  suspended  on  the  level 
of  the  second  floor  of  the  building.  A  portion  of  the  build- 
ing made  so  conspicu(jus  is  utilized  as  a  theater,  and  there 
is  an  electric  sign  for  this  theater  and  also  a  row  of  in- 
candescent lamps  around  the  sidewalk  canopy  at  the  theater 
entrance.  The  fact  that  the  building  is  visited  by  large 
numbers  of  theatergoers  at  night  makes  the  electric-light 
advertising  of  the  Union  Electric  Light  &  Power  Company 
particularly  valuable. 


BACKYARD"    CONCRETE    POLE    LINES    FOR 
SUBURBAN  DISTRICTS. 

The  substitution  of  backyard  pole  lines  for  pole  lines  on 
the  streets,  although  not  very  wudely  adopted,  is  still  not 
unknown  to  central-station  men,  descriptions  of  some  of 
the  systems,  notabl)'  that  in  Brooklyn  and  also  that  in 
Rochester,  having  appeared  in  these  columns.  In  theory, 
at   least,   the  backyard   system   does   not   differ  materially 


ntermediate   Concrete   Poles. 


from  the  alley  system  used  in  those  cities  possessing  alleys 
between  streets,  in  that  it  serves  to  keep  poles  from  dis- 
figuring the  front  views  of  houses  and  from  interfering 
with  the  natural  growth  of  trees.  The  system  also  possesses 
an  added  advantage  when  properly  installed  in  that  it  wards 
oflf  the  danger  of  a  public  clamor  for  underground  conduit 
in  sections  where  the  expense  would  be  out  of  all  propor- 
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tion  to  the  income  possible  from  the  connected  load  existing 
or  liable  to  exist  for  a  great  while  to  come.  In  suburban 
sections  graced  with  expensive  dwellings  and  well-kept 
grounds  a  pole  line,  no  matter  how  well  installed,  is  sure 


Fig.    1 — Intermediate    Concrete    Pole    In    Backyard, 

to  jar  the  .sensibilities  of  some  of  the  residents,  and  in  such 
localities  very  little  difficulty  should  be  experienced  in  ob- 
taining a  right-of-way  through  backyards  for  lighting  and 
telephone  circuits. 

The  illustrations  presented  herewith  show  a  high-grade 


Fig.  2 — Intermediate  Concrete  Pole. 

backyard  system  in  the  Borough  of  Brooklyn  installed  by 
the  Edison  Electric  Illuminating  Company,  of  that  city,  and 
used  jointly  by  it  and  the  Bell  Telephone  Company.  The 
detail  construction  of  both  the  terminal  and  the  interme- 


diate concrete  poles  is  shown  in  Fig.  2.  The  poles  arejj 
made  in  the  Parkville  yard  of  the  company  and  speciallyil 
made  cast-iron  templates  are  employed  for  the  molds.  Eachjl 
pole  is  23  ft.  high  and  sits  from  5  ft.  to  6  ft.  in  the  ground.! 
At  the  base  of  the  terminal  pole  there  is  a  bo.x  from  which|j 
the  primary  underground  cable  is  drawn  through  ij 
iron  pipe  through  the  center  of  the  concrete  pole  and  ouh 
at  the  top  through  the  primary  fuse  boxes  to  the  next  pa 
on  messenger  wire.  The  primary  cable  is  connected  to| 
transformer  at  the  next  pole  and  a  secondary  is  then 
on  brackets  to  the  various  customers. 

At  about  7  ft.  from  the  top  of  the  pole  eye  bolts  are 
stalled  on  which  the  messenger  wire  that  supports  the  t^ 
phone  cable  is  fastened.  Through  the  center  of  the  int 
mediate  poles  there  is  a  -)^-in.  iron  pipe  through  which 
ground  wires  of  the  transformer  and  the  cable  armor  aia 
run.  There  are  also  installed  near  the  tops  of  the  int% 
mediate  poles  two  Philadelphia  brackets  which  act  as  pii 
offs  for  the  service  cable.  The  sketch  shows  the  pog 
equipped  with  steps  for  climbing;  but  the  latest  practice 
the  company  is  to  do  away  with  these  as  shown  in  the  photl 
graphs,  as  it  has  been  found  to  be  more  convenient  to  wofi 
from  ladders.  The  Edison  Electric  Illuminating  CorapanI 
is  experimenting  with  concrete  poles,  but  the  ones  he^ 
described  have  been  v^y  successfully  used  and  are  ma 
of  a  mixture  of  three  parts  clean  sand,  five  parts  broke 
stone  and  one  part  cement.  The  mixture  is  poured  rathq 
wet  and  •)4-in.  ridge  bar  is  employed  for  reinforcemen 
The  poles  shown  have  a  base  about  9  in.  square  and  a  tq 
6  in.  square,  the  corners  being  chamfered. 


RECENT  TELEPHONE  PATENTS. 


PARTY-LINE  SYSTEM. 

One  of  the  well-recognized  types  of  selective  party  liu 
is  that  employing  a  sectional  line  which  is  built  up  frq 
station  to  station  until  the  desired  one  is  reached. 

Such    systems    have    heretofore    required    that    at    let 
one  side  of  the  line  be  looped  into  each  station  and  whe 
some  of  the  stations  are  ofif  the  general  direction  of 
line  considerable  extra  wire  is  required  in  looping  in  al 
cut.    It  is  with  the  idea  of  obviating  this  expense  that  T>> ' 
S.   A.   Souther,   of   Chicago,   has  produced  the   system  f 
which   a   patent   has  been  granted  him.     .According  to  i 
plan  the  main  line  and  branch  lines  are  arranged  as  thou 
separate    lines,    and    the   branch    lines    are   bridged   to   I 
main    line    through    the    contacts    of    a    relay.     The    re 
has  its  winding  included  in  the  sectional  side  of  the  m: 
line  beyond  the  point  of  attachment  of  the  correspond' 
branch.     The  stations  on  the  branches  are  arranged  in 
series   as   though   farther   out   than  the   last   main-line  s  ■ 
tion  and  the  nearer  branches  are  later  than  those  fart! 
out.     Whenever  any  relay  is  pulled  up  its  correspond ; 
branch  is  cut  off;  therefore,   whenever  a  branch  line    ^ 
been  passed,  the  branch  is  cut  off  each  time  current  is  s  t 
out  to  build  up  sections  beyond  it.     When  the  last  m:  - 
line  station  is  passed  the  end  of  this  line  is  left  open  .'! 
the  outermost  branch  relay  fails  to  respond  to  current    - 
pulses,  which  now  become  effective  to  build  up  the  bra  1' 
from  station  to  station  to  the  desired  one  or  to  an  0  n 
end.     If  the  latter,  the  stations  of  the  next  branch  bt  " 
to  respond,  etc.     The  Homer  Roberts  Telephone  Comp  y 
has  been   assigned  this  patent. 

SWITCHBOARD  CIRCUIT  SYSTEM. 

In  systems  where  there  is  a  line  relay  to  close  'C 
calliqg-lamp  circuit  and  a  cut-off  relay  to  put  out  'S 
lamp,  the  cUt-off  relay  usually  removes  the  line-relay  "' 
from  circuit.  However,  because  of  its  inductance.  i« 
coil  of  the  line  relay  is  likely  to  generate  a  very  dec"" 
and  disagreeable  click.  This  is  overcome  in  the  arra  e- 
nient  of  circuit  invented  and  patented  by  Mr.  C.  S.  \"' 


ji,  ipci. 
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:  u,  of  Chicago,   in   his   recent   patent.     lie  cuts  oft   the 

Inp  circuit  only,  the  operating  winding  of  the  hne  relay 

111!;   left    in    the    line    but    inductively    neutralized    by    a 

1  opposing   winding,   which   is  closed   through   front 

icis  of  the  cut-ofif  relay.     This  patent  is  assigned  to 

■     Kellogg  Switchboard  &  Supply  Company. 

SUBSCRIBER  STATION  DEVICES. 

.Mr.  R.  E.  Southwick,  of  Los  Angeles,  has  invented  a 
c?k  stand  ii;  which  all  the  apparatus  of  the  set  is  mounted. 
'  e  induction  coil  and  condenser  arc  mounted  in  the  base. 
/  false  cover  to  the  base  or  to  the  transmitter  serves  as 
r^'ong  and  the  ringer  is  mounted  in  such  position  that  its 
(■pper  strikes  this  cover. 

Mr.  C.  W.  McKibben,  of  Beaumont.    Tex.,  has  arranged 
arircuit   for  use  on  high   impedance   lines  where  a   high- 
pvered    transmitter    is    used.     An    adjustable    coil    is    in 
>  OS   with    the    receiver,    but    shunted    through    a    switch. 
:  talking  the  switch  is  opened,  the  shunt  removed  and 
Je  tone  is  thus  cut  down. 
,\n  au.xiliary  ear-piece  attachment   forms  the  subject  of 
t    patent  issued  to  Mr.  C.  H.  Gatchell,  of  Boston.     The 
■■  -^iece   with    a   flexible   sound-conducting   tube    for   the 
i  ear  is  mounted  upon  a  flat  plate.     The  plate  clamps 
the   receiver   ear-cap   with   the   end   of   the   auxiliary 
.  passage   registering  with   the  sound  aperture   in   the 
er  cap.     The  idea  is  to  produce  an  apparatus  to  con- 
received   sound   to   both   ears',   which   may   be   applied 
It  removing  the  regular  receiver  cap. 

AUTOMATIC-MANUAL  TRUNKING. 

vutomatic   systems    require    the    maintenance    of    special 

CMlitions  in  the  circuit  for  an  appreciable  length  of  time 

ler  to  clear  a  connection.     Where  a  manual  switch- 

and   automatic   are   connected   together   it   is   advis- 

■'I  establish  the  disconnect  condition  automatically  at 

mpletion  of  a  call  in  order  not  to  delay  the  operator 

■ive   any   one   hung   up.     The   accomplishing   of   this 

object  of  an  invention  of  Mr.  .\.  R.  Kahl,  of  Roch- 

X.  Y.  He  arranges  a  slow-actijig  circuit  in  order 
ain  the  time  interval.     This  is  done  by  retarding  the 

rgization  of  the  circuit-control  relay  by  the  use  of 
nces  and  by  connecting  two  or  more  relays  in  series 
It  one  must  fall  back  to  release  another,  the  last 
mg  the  control  circuit.  This  patent  is  assigned  to 
Tomberg-Carlson  Company. 


Letters  to  the  Editor. 


Rating  Motors  in  Kilowatts. 


•  tditor  of  hlcctrica!  World: 

— -I  have  noted  with  great  interest  the  fact  that  the 

ational  Electrical  Technical  Commission  at  its  Turin 

ig  adopted  the  proposals  of  the  Brussels  conference. 

by   the   output   of   electric   motors    is   defined   as   the 

nical  power  at  the  shafts,  and  is  to  be  expressed  in 

ational  watts.    It  is  with  mingled  feelings  of  pleasure 

'ubt  that  I  revolve  this  proposal  in  my  mind,  inasmuch 

■as  responsible  for  carrying  exactly  this  scheme  into 

|-e  now  nearly  twenty  years  ago.     It  had   been  sug- 

by  the  International  Congress  of  1884  as  a  natural 

ntable  rating  for  motors,  inasmuch  as  the  kilowatt  is 

-  good  a  mechanical  unit  in  principle  as  the  horse- 

and  has  the  very  considerable   advantage  o£  being 

•lely  related  to  the  absolute  system,   forming,  in  fact, 

'  innectmg  link  between  the  mechanical  and  electrical 

■  les  of  that  system.    At  that  time,  however,  kilowatts 

k!  "°'  ^^  familiar  as  they  are  now.  and  I  am  not  aware 

•  :  anything  practical  was  done  in  the  way  of  carrying  the 

^I'le^tion  into  effect  until  1893.     At  that  time  T  was  direct- 


ing the  building  of  the  first  three-phase  generators  and 
induction  motors  turned  out  by  the  General  Electric  Com- 
pany at  its  Lynn  works,  and  decided  that  inasmuch  as  the 
kilowatt  rating  for  motors  was  a  perfectly  logical  one  and 
we  then  had  the  opportunity  of  using  it  on  a  totally  new 
piece  of  apparatus  in  no  way  tied  up  by  precedents  in 
motor  practice,  it  would  be  an  opportune  time  to  break  away 
from  the  horse-power  and  get  the  rating  on  to  a  proper 
scientific  basis.  So  we  tried  it  with  the  first  line  of 
commercial  three-phase  motors,  including  machines  of  i-kw, 
3-kw,  5-kw,  lo-kw  and  15-kw  mechanical  output.  If  I  mis- 
take not,  a  few  of  these  early  motors  are  running  yet,  bear- 
ing the  kilowatt  rating  on  the  name  plate. 

I  am  bound  to  say,  however,  that  this  well-intended  in- 
novation did  not  seem  to  fill  any  long-felt  want,  and  it  was 
soon  found  wise  to  abandon  it.  The  trouble  came  from  the 
fervid  protest  of  the  commercial  organization.  In  the  first 
place  it  was  justly  charged  that  the  ordinary  customer  for 
motors  had  very  little  notion  as  to  what  kilowatt  output 
meant,  and  could  not  be  easily  persuaded  that  this  was  not 
a  new  form  of  bunco  game.  Second,  the  kilowatt  rating 
was,  of  course,  numerically  smaller  than  the  horse-power 
rating  of  the  same  machine,  and  the  man  on  the  street  not 
unnaturally  thought  of  the  machine  in  horse-power  rather 
than  in  kilowatts.  In  those  days,  when  it  was  no  easy  mat- 
ter to  sell  three-phase  motors  in  the  face  of  the  direct- 
current  competition  at  best,  the  handicap  of  a  totally  un- 
familiar rating  was  a  thing  not  to  be  taken  lightly,  nor, 
indeed,  is  the  argument  against  a  change  to  a  new  unit 
giving  a  smaller  numerical  designation  one  that  is  entirely 
without  force  even  to-day.  I  have  a  very  strong  suspicion 
that  if  the  hefner  were  bigger  than  the  international  candle, 
instead  of  smaller,  it  would  be  less  tenaciously  held  as  a 
practical  unit  of  light. 

Kilowatts  are  so  familiar  at  the  present  time  to  the 
ordinary  public  that  I  fancy  an  attempt  to  carry  out  the 
resolution  of  the  Turin  conference  will  be  more  successful 
than  it  was  nearly  twenty  years  ago.  It  is  certainly  a 
desirable  change  to  make,  because  the  horse-power  is  at 
best  an  empirical  quantity  derived  from  ancient  and  by  no 
means  reliable  experiments,  and  moreover,  the  French 
cheval-a-vapeur  is  not  quite  the  same  as  the  English  horse- 
power, so  that  the  passage  to  a  definite  international  unit 
founded  on  the  scientific  system  of  measurements  ought  to 
have  a  good  chance  of  practical  success.  It  will  be  par- 
ticularly desirable  as  enforcing  once  for  all  the  use  of  the 
watt  as  both  an  electrical  and  a  mechanical  unit,  which,  par- 
ticularly from  the  standpoint  of  the  student,  is  a  highly  de- 
sirable thing.  Let  it  here  be  written,  however,  that  in 
1893  the  General  Electric  Company  gave  the  plan  a  fair 
trial  and  only  abandoned  it  for  commercial  reasons,  which 
it  is  to  be  hoped  will  be  found  less  pressing  now  than  then. 

Boston,  Mass.  Louis  Bell. 


Automatic  Block  Signals  for  Electric  Railways. 


To  the  Editor  of  Electrical  World: 

Sir: — A  paragraph  appeared  in  your  issue  of  Sept.  23 
under  the  above  heading  which  says :  "At  a  recent  meet- 
ing of  the  Illinois  Electric  Railway  Association  Mr.  H.  E. 
Chubbuck,  of  the  Illinois  Traction  System,  called  attention 
to  the  remarkably  few  failures  of  the  automatic  block 
signals  on  that  system.  During  Aug^ist,  with  ninety-four 
signals  installed,  making  143,904  movements,  there  were 
but  thirty-eight  failures;  signal  operation  was  99.97  per 
cent  perfect." 

Before  commenting  on  the  above  excellent,  but  some- 
what misleading,  statement  permit  me  to  call  attention  to 
a  few  well-established  historical  facts  on  this  subject,  from 
an  original  source,  which  may  be  of  interest  and  are  prob- 
ablv  new  to  manv  of  vour  readers. 
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The  writer  originated  the  closed-rail  circuit  system  of 
automatic  electric  signaling  and  received  basic  patents 
covering  the  same  in  the  United  States  and  France  in 
1872,  and  in  that  year  I  installed  the  system,  putting  it  in 
practical  operation  under  trains  in  a  closed-rail  circuit 
block  about  a  mile  in  length  on  the  Philadelphia  &  Erie 
Railroad,  thus  demonstrating  its  operativeness  and  utility. 
I  was  the  sole  owner  of  this  system  for  eight  or  nine  years 
after  inventing,  patenting  and  demonstrating  the  same. 
During  this  time  I  made  many  installations  on  various 
railroads  in  different  States,  embodying  block  signaling,  in- 
cluding overlapping,  front  and  rear,  and  station-approach 
signaling,  also  including  drawbridge  and  switch  connec- 
tions and  operations,  in  one  instance  connecting  six 
switches  in  a  single  block,  the  derangement  of  any  one  of 
which  would  instantly  show  the  danger  block  signal.  In 
short,  in  the  early  seventies  I  had  developed  and  perfected 
the  system,  including  rail  bonding,  so  that  it  performed 
every  function  which  it  performs  to-day,  and  as  perfectly 
and  reliably.  In  fact,  in  those  early  days  I  established,  by 
experiment  and  continuous  use,  basic  data  that  are  now 
used,  such  as  resistance,  wire  gage  and  strength  of  current 
necessary  to  get  best  results. 

It  may  be  of  interest,  also,  to  note  that  about  1880  or 
1881  Mr.  George  Westinghouse  and  his  associates  acquired 
control  of  the  Robinson  basic  signal  patents  and  interests 
by  purchase,  and  immediately  reorganized  under  the  name 
of  the  Union  Switch  &  Signal  Company,  which  there- 
after had  the  sole  control  of  this  system  until  the  expira- 
tion of  the  Robinson  patents,  when  it  became  public  prop- 
erty. It  may  be  here  added  that  the  company  which  Robin- 
son organized  and  originally  owned  for  the  exploitation 
of  his  signal  system  was  called  the  Union  Electric  Signal 
Company,  and  in  the  reorganization  under  the  name  of  the 
Union  Switch  &  Signal  Company  the  terms  "Union"  and 
"Signar"  were  derived  from  the  Robinson  company. 

Perhaps  the  most  important  and  interesting  point,  how- 
ever, to  which  I  wish  to  here  call  attention  is  that  during 
the  whole  time  I  owned  and  controlled  this  system  I  never 
knew  of  a  single  instance  of  the  signals  failing  to  operate 
exactly  as  originally  intended;  and  of  the  tens  of  thou- 
sands of  these  automatic  block  signals  installed  since  then, 
I  have  never  known  of  a  single  authentic  instance  of  one 
of  them  failing  to  operate  precisely  as  it  was  originally 
designed  to  operate. 

In  this  connection  it  may  be  pointed  out  that  the  one 
radically  unique  and  most  important  feature  of  this  closed- 
rail  circuit  system,  not  found  in  any  other  system  before 
or  since  its  inception,  is  that  every  signal  not  only  per- 
forms its  normal  functions  for  the  automatic  control  of 
trains,  but  it  also  acts  as  an  absolute  check  upon  its  own 
operation.  Thus,  if  by  any  means  its  source  of  current 
supply  is  interrupted,  mechanically  or  otherwise,  the  signal 
instantly  goes  to  danger  for  lack  of  operative  current,  thus 
indicating  its  own  derangement  through  some  cause  out- 
side of  itself.  This,  of  course,  is  not  a  failure,  but  one  of 
the  chief  and  distinguishing  excellences  of  the  system. 
It  blocks  trains  instantly  which  otherwise  might  meet  with 
collisions  and  wrecks  and  incalculable  loss  of  life  and 
property,  as  would  inevitably  be  the  case  in  the  New 
York  subway,  for  instance. 

To  illustrate,  a' year  or  two  ago,  just  after  a  torrential 
ramstorm,  every  signal  on  both  tracks  in  the  New  York 
subway  between  the  New  York  City  Hall  and  Borough 
Hall  in  Brooklyn  went  to  danger,  stopping  every  train 
between  these  points.  The  general  manager  of  the  Inter- 
borough  Railway  Company,  operating  the  subway,  was 
quoted  as  explaining  the  immense  blockade  of  the  subway 
resulting  by  saying  that  it  was  owing  to  the  failure  of 
the  signals.  Investigation,  however,  showed  that  the  trunk- 
line  conductors  feeding  the  signal  system  were  carried  from 
the  power  house  in  Brooklyn  to  the  subway  through  an 
unsealed   or   improperly   protected   conduit,   and   the   heavy 


rain  flooded  the  conduit,  thus  cutting  off  operative  curd 
from  the  signals.     Thus  each  individual  signal  betweeaj 
points  named,  in  the  adjacent  boroughs,  pointed  out 
unerring  certainty  not  only  the  exact  location  of  the  troi 
ble    but    the    responsibility    for    the   blunder    or    negligeiic 
which  caused  this  unnecessary  blockade.     Could  signal  e 
ficiency  be  greater  than  this? 

In  this  connection  it  may  be  pointed  out  that  withoi 
tliis  automatic  signal  system  it  is  more  than  doubtful  if  tl 
New  York  subway  could  transport  in  safety  20  per  cei 
of  its  present  enormous  passenger  traffic. 

As  already  indicated,  some  people  carelessly  speak  of  tl 
signals  as  "failing''  when,  as  a  matter  of  fact,  they  a 
working  perfectly  and  unerringly  pointing  to  the  fact  tli 
somebody  has  neglected  his  duty  or  something  has  v 
curred  entirely  outside  of  the  signals  to  arrest,  temporaril 
their  operative  functions,  thu§  giving  specific  notice  tli 
while  responsible  for  their  own  perfect  action  they  decii 
all  responsibility  for  outside  errors  or  actions  by  othe 
over  whom  they  have  no  control,  but  who,  so  far  as  t 
working  signal  system  is  concerned,  are  mere  unwelcoi 
interlopers. 

Mr.  Chubbuck  explains  the  cause  of  the  thirty-eight 
leged    failures    of    the    signals    in    143,904   movements 
ninety-four    signals    on    his    road    in    August    as    follov 
Twenty-four  were  caused  by  electrical  storms  which  burr 
out    fuses    and    in    two    cases    broke    the    line    wires ;   n 
so-called    failures   were   due   to   shutting  off  the   supply 
electrical    energy    in    the    transmission    system ;    two   w 
caused   by   grounded   lightning  arresters,   and  three  w 
due  to  other  causes.    Thus,  in  this  case,  the  so-called  99 
per  cent  perfect  clearly  becomes  100  per  cent  perfect.  / 
this,  in  the  last  analysis,  is  the  percentage  of  perfect  wo 
ing   which   this   system   has   attained    and   maintained  C' 
stantly  during  more  than  the  last  thirty-five   vears. 

For  the  benefit  of  those  specially  interested,  I  add 
following  references  to  sources  of  information  on  the  1 
velopment  of  railway  electric  signaling:  Robinson's  ba 
patents  on  electric  signaling:  United  States,  No.  I30,(| 
Aug.  20,  1872;  closed  rail  circuit.     British,  No.  2,280,  Al 
30,  1871;  aut.  electro-pneumatic;  now  in  general  use; 
covers   electro-mechanical      French,   No.  94,993,   Feb. 
1872;  covers  closed  circuit  and  subject  matter  of  the  E 
ish  patent.     Third  annual  report  of  the  Block  Signal 
Train-Control  Board,  dated  Nov.  22,  1910,  pages  177 
178.     Court  decisions:   Union   Switch  &  Signal  Comp 
vs.  Reading  R.  R.  Company  and  the  Hall  Signal  Comp 
96  F.  R.,  761 ;  37  C.  C.  A.,  580. 

Brooklyn,  N.  Y.  Wm.  Robinso 


The  Small  State  Electrical  Association. 


To  the  Editor  of  Electrical  World: 

Sir: — At  the  usual  small  state  electrical  or  public  ul  t\ 
convention  the  program  is  a  dull  and  prosy  thing,  dis* 
sion  largely  or  wholly   lacking,  and  the   meetings  a  1  'i- 
In  many  such  organizations  the  duty  of  preparing  anc  e- 
livering  papers   falls  too  often   on  those  who  are  sii* 
accessible  or  willing,  rather  than  on  the  men  who  are  * 
qualified  to  treat  the  subjects  discussed.     Some  mem  rs. 
when  called  upon  for  such  papers,  overlook  the  brief  "O    |^^~ 
pertinent  points  with  which  they  might  benefit  their  d-    \^'' 
lows  and,  instead,  involve  themselves  in  an  unequal  s '?"-   ^. 
gle  to  comprehend   the  whole  development   of  their  '^     ^^' 
jects  from  the  dawn  of  Eocene  life  to  the  future  pror  ;etl     |f^_"^ 
perfection  of  the  art.    At  a  recent  state  convention  a  pWi  ^"■ 
on  the  organization  of  a  power  plant  staff  started   °^i\  ' 
the    Declaration    of    1776,    reverted    to    the    discover  ofj 
cuneiform  characters  on  building  brick,  discovered  '^^y  . 
day's  experiments  in  induction,  discussed  absolute  th'^^l      v, 
efiiciency  and  entropy,  and  thus  continued  in  solemn  ng- 
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ih  through  nearly  forty  pages  of  closely  typewritten  mat- 
ir.  The  convention  was  held  at  a  summer  resort,  the 
iper  was  brought  up  twice  at  the  regular  meetings  and 
;ad  each  time  tor  a  spell  by  a  heroic  secretary,  while  the 
irtured  members  fidgeted  or  drowsed  and  then,  finally, 
llf-read,  it  was  voted  over  to  the  limbo  of  unfinished 
Isiness.  Almost  every  small  convention  in  which  the 
(icers  are  inexperienced  in  handling  association  matters 
en  show  several  examples  of  such  long  academic  papers, 
>  full  of  the  well  known  and  the  platitudinous  as  to  con- 
cil  effectually  whatever  points  of  originality  they  contain. 
.  ter  thus  exhausting  the  patience  of  the  audience  it  is 
lie  wonder  that  such  papers  provoke  no  lively  discus- 
sn — the  feature  that  should  be  the  most  valuable  part  of 
t-  sessions.  For,  instead  of  discussion  by  those  really 
cilified  to  give  new  angles  and  viewpoints  of  the  subject, 
t:  air  of  the  convention,  after  such  a  long-drawn  effort, 
150  surcharged  with  the  frantic  idea  of  going  on  with  the 
rrt  paper  in  order  not  to  fall  behind  the  already  belated 
siedule  that  anyone  who  even  risks  asking  a  question  is 
rt  with  frowns  of  impatience. 

The  means  of  improving  these  conditions  in  the  small 

civentions  is  not  difficult,  for  the  present  dissatisfaction 

h.  sprung  rather  from  the  failure  of  presidents  and  secre- 

t'ies  to  see  to  it  that  those  on  the  program  know  what  is 

oected  of  them.     One  solution  is  to  limit  the  papers  to 

aength  that  can  be  presented  in  ten  or  fifteen  minutes. 

/other,  and   perhaps   the   better,   would   be   to   give   the 

ahors   free   rein   in   their   preparation    of   papers   to   be 

p'lted   in   the    society's    Transactions,   but    limit    them    to 

a've  or  seven-minute  discussion   of   the   principal   points 

;ht  out.     The  papers  should  invariably  be  printed  in 

ce  and  distributed  among  the  members,  or  at  least 

e   igh  of  those  known  to  be  especially   interested  in  the 

Sfiect,  to  enable  them  to  discuss  it  with  proper  informa- 

ti      With  seven  minutes  allowed  for  the  author's  review 

•    main  points  and  twenty-three  more   set  aside   for 

il  vital  discussion  by  those  interested,  whose  patience 

:  not  be  taxed  as  at  present,  the  meetings  would  be- 

interesting  and  the  usual  conditions  of  slack  attend- 

■  oulil  improve.     The  average  convention  is  held  at  a 


good  deal  of  expense  to  the  interests  which  support  it,  and 
certainly  those  in  attendance  should  profit  to  the  fullest 
amount  possible. 

Discussion  and  informal  meeting  among  themselves,  cen- 
tral-station men  will  certainly  admit,  are  worth  far  more 
to  them  than  the  printed  program.  Too  few  operators  in 
the  same  state  and  near-by  towns  know  each  other  by 
sight  or  name,  although  they  may  have  many  common 
business  and  technical  problems  in  which  mutual  advice 
would  be  of  the  greatest  value.  The  increasing  use  of 
label  badges  helps  to  acquaint  members  of  the  convention 
with  each  other,  but  during  the  discussions  and  other  busi- 
ness, as  each  man  rises  to  speak,  he  should  be  required  to 
give  his  name  and  town,  or  if  these  are  known  to  the 
presiding  officer  the  latter  should  acknowledge  his  taking 
the  floor  with  a  clear  enunciation  so  that  every  member 
can  hear.  The  value  and  interest  of  the  discussion  are 
greatly  increased  when  the  identity  of  the  speaker  is 
known. 

In  the  running  of  such  a  state  association  there  can  be 
no  doubt  that  the  most  important  official  is  the  secretary. 
The  position  of  president  is  chiefly  honorary  and  ever- 
changing  in  these  organizations.  But  the  secretary  is  prop- 
erly a  permanent  ofiicer  whose  work  on  behalf  of  the  so- 
ciety is  done  throughout  the  year  and  whose  preparation 
of  the  programs  can  make  or  mar  the  meeting  as  later 
carried  out.  In  the  choice  of  a  secretary  the  greatest  care' 
should  be  exerted.  The  experience  of  the  most  successful 
state  associations  shows  that  the  secretary  should  himself 
be  a  central-station  man  of  personal  force,  as  well  as  fa- 
miliar with  plant  subjects  and  the  operators  of  his  state. 
Such  a  secretary  can  grasp  the  real  needs  of  the  body  and 
industry,  put  on  foot  and  carry  out  valuable  special  in- 
quiries, investigations,  etc..  and  also  attract  prospective 
members  into  the  body.  To  compensate  such  a  man  for 
time  and  attention  distracted  from  his  regular  business, 
he  should  be  voted  an  attractive  salary  from  the  association 
treasury,  and  experience  has  shown  that  this  payment  is 
one  of  the  best  investments  that  the  small  association  can 
make. 

Cincinnati.  Ohio.  Ch,\rles  L.  MoRnAN. 
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Generators,  Motors  and  Transformers. 

chronous  and  Non-Synchronous  Reactance. — J.  Re- 
\N. — The  first  part  of  a  highly  mathematical  article, 
■ction  of  the  rotor  of  a  synchronous  alternator  with 
t  to  the  stator  is  in  part  of  a  polyphase  nature.  The 
deals  with  the  reactance  under  various  conditions  of 
etc.,  of  the  various  possible  combinations  of  single- 
and  polyphase  stators  and  rotors :  the  polyphase 
with  single-phase  rotor  is  in  particular  interesting, 
machines  with  non-salient  poles  are  considered. — 
'H  Electrician,  Sept.  29. 

•iction  Motors. — A  note  on  a  recent   British   patent 

^,V  Sept.  21.  1911)   of  the  British  Thomson-Houston 

my  and  J.  Martin.     To  increase  the  range  of  speed 

ion  the  stator  is  provided  with  a  three-phase  winding 

can  be  connected  for  two  or  four  poles.     The  rotor 

'<^d  with  a  six-phase  winding  and  can  operate  as  a 

winding  for  one  number  of  poles  or  as  two  distinct 

-phase  windings  for  double  the  number  of  poles.     The 

of  the  motor  is  controlled  by  a  six-phase  star  resist- 

connected   to   the   slip   rings. — Lond.   Elec.   Eng'ing 

28. 

Lamps  and  Lighting. 
'tallic-Filanicnt    Lamp    Tests. — A.    Turpain    and    H. 


XlcOLEAN. — The  authors  formerly  made  an  extensive  series 
of  tests  of  various  types  of  metallic-filament  lamps  in  order 
to  select  the  best  lamp  for  the  municipal  service  of  the  city 
of  Poitiers   in   France.     They  selected  the  osram  lamp  in 

1909,  and  this  has  since  proved  very  satisfactory.  Thus  in  a 
hotel  in  Poitiers  the  yearly  lighting  cost  was  reduced  from 
$187  in  1908  to  $119  in  1910,  the  latter  price  including  the 
purchase  price  of  new  lamps  ($34)  ;  at  a  school  in  Poitiers 
the  lighting  cost  was  reduced  from  $135  in  1908  to  $75  in 

1910.  In  both  cases  the  number  of  lamps  was  greater  in 
1910  than  in  1908.  The  authors  have  again  made  an  ex- 
tended series  of  modern  metallic-filament  lamps,  and  they 
give  the  results  in  tables  and  diagrams.  They  tested  with 
direct  current  the  following  lamps :  Osram.  canello,  Z, 
osmine  and  alphalia,  and  with  alternating  current  the  fol- 
lowing lamps:  Osram,  canello,  osmine  and  alphalia.  The 
most  noteworthy  result  is  the  reduced  life  with  alternating 
current,  as  compared  with  direct  current;  only  the  50-cp 
osram  lamps  and  the  25-cp  alphalia  lamps  had  a  life  of 
over  1000  hours  (the  osram  over  2000  hours).  This  result 
is  attributed  by  the  authors  to  the  considerable  voltage 
fluctuations  of  the  alternating-current  system  of  Poitiers, 
due  to  the  many  motors  supplied  with  energ>'  from  this  net- 
work. 

Furthermore,   there   are   the  vibrations  of  the   filaments. 
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due  to  the  alternations,  which  can  be  observed  with  the 
naked  eye.  In  spite  of  the  shortened  Hfe  the  employment 
of  metallic-filament  lamps  is  very  economical  even  with 
alternating  current. — La  Revue  Elec,  Aug.  25. 

Technical    Spectro-Photometer. — J.    Tuovert. — The    au- 
thor described  at  the  recent  meeting  of  the  International 


Fig.   1 — Spectro-Photometer. 

Photometric  Commission  in  Zurich  a  simple  arrangement 
by  which  an  ordinary  photometer  can  be  used  to  measure 
relative  intensities  in  the  different  colors  of  the  spectrum. 
As  shown  in  Fig.  i,  the  prisms  P  and  P'  reflect  the  light 
from  the  two  sources  to  be  compared  on  to  the  photometer 
screen  E.  Between  this  screen  and  the  eye-piece  are  placed 
a  slot  F,  an  objective  L  and  a  pentahedric  prism  G.  The 
image  of  the  slot  F,  in  which  the  two  illuminations  are 
seen  side  by  side,  is  dispersed  by  its  passage  through  the 
prism,  so  that  it  is  spread  over  the  whole  width  J'R.  The 
.eyepiece  O  can  be  shifted  through  the  whole  range  of  color 
from  V  to  R,  and  any  particular  color  can  be  measured 
according  to  its  position.  The  field  is  observed  as  two 
adjacent  zones,  the  brightness  of  which  can  be  made  equal 
by  moving  the  photometer  between  the  sources  of  light  in 
the  usual  way.  Owing  to  the  low  values  of  illumination 
obtained  it  becomes  difficult  to  make  observations  with 
wave-lengths  of  less  than  0.5  ij.. — Tlie  lUiimin.  Eng.  (Lon- 
don), September. 

Light  Production. — R.  A.  Houston. — In  a  continuation 
of  his  long  serial  on  "studies  in  light  production"  the  author 
deals  with  the  Welsbach  mantle  and  selective  radiation. — 
London  Electrician,  Sept.  29. 

Generation,    Transmission    and    Distribution. 

French  Hydroelectric  Stations. — The  number  of  hydro- 
electric stations  in  the  four  large  river  districts  in  France 
is  as  follows : 

District  of  Seine   River 149  plants 

District  of   Loire   River 114      " 

District  of  Rhone  River 343      " 

District   of  Garonne  River 251       " 

Total    857  plants 

H.  Bresson  gives  statistical  tables  on  the  history,  owner- 
ship and  engineering  equipment  of  the  149  plants  of  the 
Seine  district.  J.  Boulanger  gives  sketches,  with  maps,  of 
the  distribution  of  energy  in  the  Cote-d'Or  and  of  the  trans- 
mission and  distribution  sj'steins  of  the  Grosne  Electric 
Company. — La  Revue  Elec,  Aug.  25. 

High-Pressure  Steam  Pipes. — ^J.  Guillaume  and  A. 
Turin. — The  first  parts  of  a  long  article,  profusely  illus- 
trated by  diagrams  and  tables,  giving  practical  notes  and 
data  for  the  design  of  high-pressure  steam  lines. — La  Revue 
Elec,  Aug.  II  and  25,  Sept.  8. 

Traction. 

Public  Service  Raihvay  of  New  Jersey. — A  very  full,  de- 
tailed article,  covering  eighty-four  full  pages  of  text  and 
profusely  and  beautifully  illustrated  by  forty-eight  full- 
page  plates,  besides  illustrations  in  the  text.  After  a  gen- 
eral introduction  special  chapters  are  devoted  to  the  cor- 
poration and  its  organization;  office  buildings;  way  depart- 
ment; energy  generation  (the  total  output  in  1910  of  the 
generating  stations  being  288,740,147  kw-hours,  of  which 
the  railway  company  used  150,108,893  kw-hours,  and  the 
remainder,  or  138,631,254  kw-hours,  was  used  for  lighting 
and  motor  service);  overhead  construction;  rolling  stock; 


maintenance  of  car  equipment ;  transportation'  departmeiu 
purchase  and  storeroom  departments ;  accounting  depan 
ment;  claims  department. — Convention  Number  Elecli. 
Railway  Journal,  Oct.  7. 

Electric    Locomotives    for    Shunting    Purposes. — A.    1 
Marshall. — A  paper  read  before  the  Cleveland  Institutii 
of   Engineers.      Shunting   is   taken   to   include:     (i)    Tl 
handling  of  heavy  goods  and  mineral  traffic  in  yards  ai 
sidings,  as  now  done  by  steam  locomotives;  (2)  the  ban 
age  of  minerals  below  ground,  as  now  done  by  station: 
engines  and  horses,  with  particular  reference  to  Clevela 
iron-stone  mines.     Although  shunting  covers  a  wide  tir 
the   following    specifications   for    an   electric    system  a 
thought  to  meet  all  demands:    System  direct-current,  5 
volts,  negative  side  earthed,  track   rails  as  negative  co 
ductor;  one,  two  or  four  series-wound  motors  per  loconi 
live;  series-parallel  control  work  with  resistances.    Exce 
in  some  special  cases   (in  mines)   the  locomotives  can  b( 
be  supplied  with  energy  by  means  of  overhead  conducto 
Compared  with  the  steam  locomotive  the  electric  locomoti 
has  the  following  advantages :   It  loses  no  time  on  the  ro: 
coaling,  watering,  etc.;  it  accelerates  more  quickly;  it 
quires  no  shed  for  boiler  cleaning,  etc. ;  it  needs  fewer 
pairs    and    renewals.      The    steam-engine    designer   is  ci 
fronted  with  a  serious  problem  when  he  has  to  produce 
engine  of  more  than  about  26  tons.    In  the  electric  locoii 
tive  each  axle  is  independently  driven  and  sizes  up  to 
tons  can  be  built  with  a  rigid  wheel-base  not  exceeding  6 
the  whole  of  the  engine  weight  being  available  for  adhesi 
Figures  are  given   for  the   actual  cost  per  ton-mile  w 
steam-operated  shunting  locomotives  and  for  the  estima 
saving  with  electric  operation.     Perhaps  the  most  strik 
fact  brought  out  in  the  paper  is  the  indication  it  gives 
the  very  small  amount  of  useful  work  performed  by  stt 
engines  in  shunting  operations.     For  instance,  in  the  c 
of  the  Newport  works  the  equivalent  of  the  full  amoiiiil 
useful  work  done  bv  the  seven   steam   locomotives  dur 
the  busiest  twenty-four  hours  of  the  week,  including  1 
required   to   move   themselves   about,   can  be  given  out 
any  one  of  the  comparatively  small  generators  (1.250  1 
at  the  waste-heat  power  stations  at  these  same  work; 
twenty  minutes.     In  addition  to  the  saving  on  fuel  ther 
a  further  large  saving  on  locomotive  repairs  and  renew 
As  regards  the  ease  of  operation  and  simplicity,  too  in 
cannot  be  said  in  favor  of  the  electrical  machine.    A 
ther  advantage  of  the  electric  locomotive  is  that  the  dr 
has  a  clear  view  of  his  work  fore  and  aft,  and  thus 
more  readily  avoid  collision,  and,  what  is  more  imporl 
accident  to  workmen.     At  night,  too,  very  much  more  v 
can  be  done  by  the  aid  of  the  powerful  headlamps 
which  each  engine  is  fitted,  while  the  dangers  incident; 
shunting  operations  are  reduced.     There  is  also  somet  i- 
to  be  gained  by  reducing  the  output  of  smoke  and  si 
in  busy  yards  and  thickly  populated  districts.     Some  i  ■ 
are  added  on  installations  in  mines  where  special  condil  : 
may    necessitate    special    provisions. — London    Elcctri<  " 
Sept.  29. 

Volt-Hour  Meters  for  Tram-cvays. — .\  volt-hour  met  1 
mentioned  in  a  paper  by  R.  G.  and  J.  G.  Cunliffe  bc^ 
the  (British)  Municipal  Tramways  Association.  The  ■* 
meter  is  in  principle  a  direct-current  motor  in  its  smi-"^ 
form,  having  a  moving  armature  of  a  special  and  sr)l' 
design,  and  it  is  designed  so  that  the  speed  of  the  arm'if" 
is  proportional  to  the  voltage.  The  meter  is  arrang'  i" 
read  in  volt-hours ;  thus,  at  the  end  of  one  hour  the  avi  i?^" 
voltage  of  the  circuit  during  that  hour  is  indicated  dii  ») 
on  the  dial.  Special  applications  of  this  meter  are  on  «e 
tramway  sections  where  it  is  desired  to  keep  a  cor  a"' 
check  of  the  average  voltage,  and  in  connection  with  ^^^ 
way  systems  using  ampere-hour  meters  on  the  cars.  >  " 
when  used  alone  may  give  misleading  results.  The'sw 
meter  has  neither  pen  nor  paper ;  it  can  be  used  eithc  " 
stationary  position  or  upon  a  car  and  has  the  adva-a,f 
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recording    directly    upon     a    dial. — London    Elcclriciaii, 

:>u'iss  Siiigle-Pluisc  Road. — S.  Q.  Hayks. — An  illustrated 
(scription  of  a  narrow-gage,  single-pha.se  road  connecting 
licarno,  on  Lake  Maggiore,  with  Pontebrella  and  Bignasco, 
i  the  Valle  Maggia  of  Switzerland.  The  operating  emf  is 
•M  volts,  except  in  Locarno,  where  800  volts  is  used. 
1  ch  truck  has  two  40-hp  single-phase  series  motors. — 
It'C.  Journal,  September. 

Wires,  Wirinj;  and   Conduits. 

0  fie    Couditcthity    of    Commercial    Copper. — F.    A. 
ViLFF  AND  J.    H.   Dellinger. — Thc   authors    review   the 
>rious  standard  values  in  use  for  the  resistivity  and  teni- 
pature-resistance  coefficient  of  copper  and  describe  the 
nans  of  making  precise  measurenients  of  the  conductivity 
owire  samples.    The  resistivities  are  given  for  eighty-nine 
siiples  of  commercial  copper  from  fourteen  important  re- 
fiprs  and  wire  manufacturers  in  this  and  other  countries, 
le  mean   for  annealed  wire  is:   Resistivity  in  ohms  per 
Dter-grani  at  20  deg.  C.  =  0.15292;  per  cent  conductivity 
=100.07.     (.Per  cent  conductivity  is  computed  on  the  basis 
0  too  per  cent  conductivity  corresponding  to  the  standard 
riistivity.  0.133022  ohm  per  meter-gram  at  20  deg.   C). 
Te  mean  result  of  data  furnished  by  a  large  wire  manufac- 
tiing  company,  representing  tests  on  more  than  100,000,000 
lb  of  copper,   is  also   given ;    for   e.xample,   for   annealed 
¥iples:  Resistivity  in  ohms  per  meter-gram  at  20  deg.  C. 
=  1.15263;  per  cent  conductivity  =  100.25.     It  is  concluded 
th  the  best  value  to  be  assumed  for  the  resistivity  of  an- 
mled  copper  in  the  preparation  of  wire  tables  and  in  thc 
e>ression  of  per  cent  conductivity,  etc..  is  the  previously 
iisi  standard  value,  namely,  0.153022  ohm  per  meter-gram 
"  '  deg.  C     The  conductivity  of  hard-drawn  Xo.  12  B.  & 
L-s  was  found  to  be  less  than  the  conductivity  of  an- 
•  wires  by  a  mean  value  of  2.7  per  cent.     The  dififer- 
ctween  the  conductivity  of  annealed  and  hard-drawn 
increases  as  the  diameter  of  the  wire  decreases.    The 
■    resistivity    and    highest    conductivity    found    for    a 
!ra\vn  wire  were:  Resistivity  in  ohms  per  meter-gram 
deg.  C.   =   0.15386;  per  cent  conductivity   =   99.46; 
an.  for  annealed  wire  were,  resistivity  in  ohms  per  meter- 
gr-n   at  20   deg.    €.  =  0.15045;    per   cent   conductivity  = 
IO71.     Representative  mean  values  for  commercial  hard- 
drvn  aluminum  were  obtained  as  follows :  Resistivity  in 
"'' -  per  meter-gram  at  20  deg.  C.  =  0.0763;  resistivity  in 
ohms  per  centimeter  cube  at  20  deg.  C.  =  2.828;  den- 
2.70.     The  advantages  of  the  expression  of  resistiv- 
ity;! ohms  per  meter-gram  are  stated.     The  desirability  of 
an-itemational  standard  of  copper  conductivity  is  urged. — 
Bureau  of  Standards,  February. 

iperature-Resistance    Coefficient    of    Copper. — J.    H. 

NGER. — .\n    account    of    an    extended     investigation 

shows  that  for  representative  samples  of  the  copper 

^ent  furnished  for  electrical  use  the  conductivity  and 

'It  .crature-resistance    coefficient    are    proportional    to    a 

hij  degree  of  accuracy  for  dififerences  in  physical  condi- 

11"  md  to  a  fair  accuracy  for  differences  in  chemical  com- 

•n  of  samples.     This  relation  may  be  put  in  the  fol- 

-;  very  convenient  form  for  reducing  the  results  of 

vity  measurements  to  a  standard  temperature:    The 

-I-  of  the  resistivity  per  degree  C.  of  a  sample  of  cop- 

0.000598  ohm  per  meter-gram,  or  0.00681  micro-ohm 

'•ntinieter  cube.     Thc   distortions   caused  by   bending 

■  inding   a    wire    are    shown    to    produce    no   material 

^f^   m   the   temperature-resistance    coefficient ;    so    that 

•mperature  rise  in  machines  and  instruments  may  be 

Jited    from    measurements    of    the    resistance    of    the 

"gs   with    greater   confidence    than    heretofore.      The 

irement  of  temperature-resistance  coefficient  is  shown 

■>ent  an  advantageous  substitute  for  the  direct  meas- 

"nt  of  conductivity  in  a  number  of  cases.    .\  discussion 

-tn  of  the  mathematical  relations  between  the  different 


methods  of  expressing  the  temperature-resistance  co- 
efficient. In  an  appendix  results  of  tests  of  the  Reichsan- 
stalt  arc  given  which  confirm  the  author's  results. — Bull. 
Bureau  of  Standards,  Vol.  7,  No.  i. 

Effects  of  Bends  on  Inductance. — R.  P.  Jackson. — An 
article  on  the  effects  of  bends  and  loops  on  the  inductance 
of  a  conductor.  Bends  and  loops  should  be  avoided  because 
a  crooked  line  cannot  be  the  shortest  one  between  the 
points.  But  the  effect  of  bends  and  loops  on  thc  inductance 
is  not  as  marked  as  is  often  supposed.  No  matter  how 
crooked  and  intricate  the  path  afforded  by  a  conductor,  so 
long  as  one  loop  does  not  lie  over  another  its  impedance 
cannot  be  greater  and  is,  in  fact,  somewhat  less  than  the 
same  conductor  stretched  out  straight.  It  is  true,  however, 
that  such  a  tortuous  path  has  greater  impedance  than  one 
following  an  appro.ximately  straight  line  between  the  ter- 
minal points.  The  reason  for  this  is  explained.  Bends, 
loops  and  corners  are  harmful  only  because  they  involve 
more  length  of  conductor  and  not  because  such  loops  and 
bends  in  themselves  increase  the  inductance.  This  is  not 
the  case,  however,  if  one  loop  overlaps  another.  In  this 
case  the  inductance  increases  in  general  as  the  square  of 
the  number  of  turns.  Sharp  points  are  bad,  whether  at 
bends  of  the  conductor  or  elsew'here.  but  for  reasons  due  to 
the  static  rather  than  the  magnetic  field. — Elec.  Journal, 
September. 

Calculation  of  Aluminum  Lines. — G.  B.\ro.\. — The  author 
calculates  the  sag  which  must  be  given  to  aluminum  wires 
to  make  sure  that  the  tension  never  becomes  greater  than 
the  maximum  tension  permitted  by  the  German  Association 
of  Electrical  Engineers,  namely,  g  kg  per  square  millimeter 
(  12.800  lb.  per  square  inch).  The  most  unfavorable  condi- 
tions assumed  by  the  author  relate  to  an  additional  load  of 
ice  of  15  grams  per  meter  length  and  square  millimeter  sur- 
face (6J/2  lb,  per  foot  length  and  square  inch  surface)  at  a 
temperature  of  —  5  deg.  C.  (+  23  deg.  F.).  The  general 
formulas  for  the  solution  of  the  problem  are  given  and 
used  to  calculate  a  numerical  table  for  convenient  use. — 
Bull,  techn.  de  I'Assoc.  de  I'Inst.  Elec.  de  Grenoble,  March, 
1911 ;  abstracted  in  La  Revue  Elec,  .\ug.  11. 

Automatic  Protection  of  High-Tcnsion  Cables. — H.  Bir- 
kenbach  and  M.  Hochstadter. — An  English  translation  of 
their  German  paper  recently  abstracted  in  the  Digest,  in 
which  the  authors  describe  a  new  automatic  protecting 
device  for  high-tension  cable  networks  and  mains  invented 
by  Mr.  Hochstadter.  Particulars  of  the  installation  at 
Cologne  are  given  and  the  results  of  tests  are  also  re- 
ferred to. — Lond.  Electrician,  Sept.  29. 

Electrophysics  and  Magnetism. 

Production  of  Helium  from  Radium. — B.  B.  Boltwood 
-•VXD  E.  Rutherford. — An  account  of  a  careful  experi- 
mental investigation,  the  chief  results  of  which  are 
summed  up  as  follows:  The  rate  of  production  of  helium 
by  a  radium  salt  has  been  accurately  measured  and  has 
been  found  to  be  equal  to  approximately  0.107  cu.  mm  of 
helium  per  day  per  gram  of  radium  (element),  which  is 
equivalent  to  156  cu.  mm  of  helium  per  year  per  gram  of 
radium  in  equilibrium  with  its  first  disintegration  products, 
the  emanation,  radium  A  and  radium  C.  The  rate  of 
production,  158  cu.  mm  of  helium  per  year,  calculated  by 
Rutherford  and  Geiger  from  the  results  of  their  experi- 
ments on  the  number  of  particles  emitted  by  radium,  is 
in  excellent  agreement  with  the  rate  of  production  which 
has  been  found.  The  amount  of  helium  by  the  disintegra- 
tion of  a  known  quantity  of  radium  emanation  has  also 
been  measured  and  has  been  found  to  correspond  with 
the  amount  to  be  expected  from  theory.  The  production 
of  helium  by  polonium  and  from  a  preparation  containing 
radio-lead  has  also  been  observed. — Pliilos.  Mag.,  October. 

Alternating-Current  Spark-Gaps. — \V.  Weicker. — An  il- 
lustrated translation  of  a  German  paper  recently  ab- 
stracted  in   the   Digest   in   which   the  author  examines   the 
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methods  of  measuring  alternate-current  voltages  by  means 
of  spark-gaps  and  shows  the  various  influences  that  must 
be  taken  into  account  for  purposes  of  correction.  He 
defines  the  "initial  voltage"  and  the  "limiting  voltage  of 
brush  discharge"  and  shows  how  these  are  affected  by 
the  nature  of  the  electrodes,  by  the  length  of  the  spark- 
gap,  by  moisture,  atmospheric  pressure,  ultra-violet  light 
and  other  disturbing  influences. — Lond.  Electrician, 
Sept.  22. 

Electrochemistry  and  Batteries. 
Electrode  Control  in  Electric  Furnaces. — E.  R.\gonot. 
— An  illustrated  description  of  the  automatic  system  of 
electrode  control  in  use  at  the  Keller-Leleux  electric  fur- 
nace plant  in  Livet,  France.  The  Routin  automatic  regu- 
lator is  employed,  the  arrangement  being  shown  in  Fig.  2. 
F  is  the  Keller  electric  furnace,  with  cine  terminal  of  the 


Fig.    2 — Diagram    of    Connections    of    Control    System. 

electricity  supply  in  the  bottom  of  the  crucible  6"  and  the 
other  terminal  in  form  of  a  movable  electrode  E  at  the 
top.  E  is  suspended  by  means  of  a  chain,  one  end  of  which 
runs  over  the  endless  screw  axle  T  as  shown  in  the  illus- 
tration. This  axle  is  driven  by  belt  from  the  motor  M 
and  the  electrode  E  is  thus  raised  or  lowered.  The  5000- 
volt  alternating-current  supply  which  feeds  energy  to  the 
furnace  F  through  the  intermediary  of  the  transformer 
TP  is  shown  at  the  right-hand  bottom  corner  of  the  dia- 
gram. An  auxiliary  150-volt,  direct-current  supply  is 
shown  at  the  left  hand  of  the  diagram ;  it  feeds  energy  to 
the  motor  M  which  raises  or  lowers  the  electrodes.  This 
motor  M  is  shunt-excited  (the  excitation  current  being 
taken  from  the  150-volt  supply  just  mentioned).  In  nor- 
mal operation  (that  is,  with  the  connections  as  shown  in 
the  diagram)  the  armature  of  the  motor  M  will  receive  no 
current,  being  short-circuited  through  the  resistor  RF.  It 
is  only  when  either  the  relay  R  or  the  relay  R'  has  been 
acted  upon  by  the  electromagnet  device  that  the  armature 
of  the  motor  M  will  be  connected  in  one  or  the  other  way 
to  the  150-volt  direct-current  supply  system  and  will 
begin  to  rotate  in  one  or  the  other  direction,  thus  raising 
or  lowering  the  electrode  E.  The  electromagnetic  device 
which  operates  the  relays  R  and  R"  can  be  actuated  either 
by  hand  by  means  of  the  commutator  CM  or  automaticallv 
by  means  of  the  Routin  regulator  RR.  The  relays  r/  in 
the  latter  would  be  too  weak  to  actuate  directly  the  motor 
M  for  raising  or  lowering  the  electrodes;  they,  there- 
fore, serve  only  to  actuate  the  main  relays  RR'.  The 
primary  of  the  transformer  TI  is  in  series  with  the  pri- 
mary of  the  furnace  transformer  TP.  The  transformer 
TI  has  two  secondary  windings,  one  of  which  j,  supplies 
the  current  for  actuating  the  relays  r/,  while  the  other  .y, 
is  an  auxiliary  winding,  short-circuited  through  the  re- 
sistor of  adjustable  resistance  Cr  for  the  following  pur- 


pose. In  electric  furnace  plants  it  is  necessary  to  be  ablf  H 
to  vary  the  load  within  rather  wide  limits,  correspondins 
to  primary  currents  between  40  amp  and  100  amp.  Foi 
any  load  the  current  must  be  maintained  constant  with  ai 
accuracy  of  2  per  cent.  In  order  to  accomplish  this,  with 
out  changing  the  primary  winding,  use  is  made  of  tli^ 
rheostat  Cr,  which  permits  adjustment  of  the  load  of  th 
secondary  winding  s^.  For  operation  by  hand  the  com 
mutator  CM  is  used,  which  permits  starting  the  motor  h 
in  one  or  the  other  direction  and  also  permits  regulatio 
of  the  speed  by  short-circuiting  a  greater  or  smaller  pai 
of  the  resistor  RD  in  the  circuit  of  the  armature.  Th 
interrupter  i  (at  the  side  of  the  commutator  CM)  permit 
one  to  cut  the  regulator  out  if  desired. — La  Revue  Elec 
Sept.  8. 

Units,  Measurements  and   Instruments. 

Resistor  of  Variable  Lou'  Resistance. —  j.  H.  Dei.linge 
— A  description  of  a  very  simple  resistor  of  variable  lo 
resistance,  the  operation  of  which  depends  on  the  fact  th 
mercury   has   approximately   sixty   times   the   resistivity  1 
copper.     The  apparatus  consists  simply  of  a  tube  of  th 
glass    (thick   glass   may   be   broken   by   scratching  of  tl 
copper    wire),    or    of    porcelain    or    hard    rubber,    with 
slight   enlargement  at  the   upper  end  to'  receive  the  mc 
cury  when  displaced  by  the  descending  copper  wire.    / 
amalgamated  copper  wire  of  slightly  smaller  diameter  th 
the  internal  diameter  of  the  tube  is  lightly  gripped  eith 
by  a  cork  placed  in  the  top  of  the  tube  or  by  a  pair 
springs  faced  with  insulating  material.     A  length  of  15  ■ 
is  convenient.    A  i-ohm  range  is  obtained  by  using  a  ti 
of  about  0.4  mm  diameter  and  any  other  range  down 
c.oi   ohm  is  obtained  by  tubes  up  to  4  mm  diameter, 
the  first  of  these  mercury  resistors  of  variable  resistai 
a  flexible  lead  wire  was  connected  to  the  upper  end  of 
copper  wire,  and  to  prevent  opening  the  circuit  when 
wire    was   wholly   withdrawn    from    the    mercury   a   w 
shunt   was  connected   across   the   terminals.     An   impro 
merit  in  the  arrangement  is  to  connect  simply  to  the 
and   the   bottom   of   the   mercury   column.     Thus  there 
nothing  whatever  connected   to  the  plunging  copper  v 
which  functionates  simply  by  short-circuiting  the  merci 
.\  simple  and  valuable  modification  is  the  use  of  two 
these    resistors    in    series    by    the    employment   of   a   g 
U-tube  of  which  the  diameter  of  one  leg  is  V  10  times 
other.     Thus  a  pair  of  resistors  of  variable  resistancs 
the   ranges  o.i    ohm   and   o.oi    ohm   are   conveniently 
tained.     The  use  of  the  U-tube  eliminates  the  difficult; 
sealing  the  lower  end.     A  scale  may  readily  be  attac 
and  when  the  instrument  has  been  calibrated  the  re 
ances   of   its  settings   are  known.     The   instrument  sh  ■ 
not  usually  be  employed  for  exact  quantitative  work,  1  ■ 
ever,   as  it  has  a  large  temperature-resistance  coeffic  1' 
The  mercury  resistor  of  variable  resistance  has  been  :•- 
plied  to  facilitate  adjusting  to  a  balance  the  auxiliary 
arms  of  the  Thomson  bridge,  in  the  comparison  of   '^ 
resistance  standards,  and  its  use  materially  increase?  '•< 
speed  of  working.     It   is  especially  valuable  in  the  n  ■■ 
urement  of  the  resistance  of  wire  samples  for  detern;.' 
tion  of  the  conductivity,  since  the  magnitude  of  the   ^i' 
arms  may  be  very  different   for  every  sample  raeas  c' 
The  application  of  this  device  to  alternating-current  b  ^S- 
work  has  been  productive  of  good  results.    The  prec '" 
of  determination  of  low  values  of  inductance  may  b  i"- 
creased  by  the  use  of  ratio  arms  of  lower  resistance,    his 
has  been  made  convenient  by  the  use  of  the  mercur  re- 
sistor.     It    was    found    that,    fortunately    for   altern:ng- 
current    work,    this    resistor    has    practically   non-va;  bl« 
inductance    (at  any   rate   for  modern  frequencies).     "" 
is   evident   if   the   copper   wire   is   of   practically  the  '"'^ 
diameter  as  the  mercury  column,  as  the  geometry  c  the 
circuit  is   not  changed  by  varying  the   resistance,     h"^ 
this  instrument  is  a  complementary  apparatus  to  the  'U 
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riable  iiiJuctance.  The  total  change  of  inductance  of 
le  of  these  "mercury  variables''  15  cm  long,  about  1.5  mm 
temal  diameter  of  tube,  i  mm  diameter  of  copper  wire, 
id  a  range  of  0.05  ohm,  was  6  X  lo"'  henry,  or  6  cm. — 
lyjical  Rcztezi',  September. 

Measuring  the  Torque  of  Electrical  Instruments. — P.  G. 
.J.SEW. — \n  illustrated  description  of  an  instrument 
lich  while  specifically  designed  for  the  determination  of 
K  torque  of  electrical  measuring  instruments  is  gen- 
•ally  applicable  to  the  measurement  of  small  horizontal 
rces.  It  operates  on  the  pendulum  principle,  as  shown 
Fig.  3.  the  essential  feature  being  the  use  of  a  scale  .? 


.—Device  for  Measuring  Torque.         Fig.  4 — Details  of  Bob. 

concave  spherical  surface  turned  from  a  brass  cast- 

•  a  radius  of  curvature  of  i  m.     The  bob,  which  is 

rted  frnm  an  adjustable  arm,  is  so  arranged  that  the 

of  support  P  is  at  the  center  of  curvature  of  the 

ical  scale.    A  silk  fiber  used  for  suspension  is  wound 

iriction  pin  A  for  convenience  in  adjusting  its  length. 

•iber  passes  through  a  V-shaped  notch  in  the  end  of 

ss  strip   B,   which   is   capable   of   a   small   horizontal 

■ment  to  aid  in  the  initial  centering.     The  whole  is 

^ed  on   an   ordinary   clamp    stand,   the   tripod   being 

with  leveling  screws.    The  clamp  C  allows  the  scale 

ob  to  be  lowered  as  a  unit  for  convenience  in  apply- 

'  an  instrument.     The  graduations  of  the  scale  con- 

!  153  concentric  circles,  the  distance  between  succes- 

"ircles  being  approximately  i  mm.     The  diameter  of 

ale  is  30  cm.     Since  the  horizontal  deflecting  force 

-  as  the  tangent  of  the  angle  of  displacement,  it  is 

^ary,  in  order  that  the  instrument  should  be  direct 

iig,  that  the  circles  be  so  spaced  as  to  indicate  the 

'i!?ents  of  the   angles   of   deflection   directly.     The   bob 

«sists  of  a  small  hollow  brass  cylinder  with  a  fine  sewing 

D'dle  passed   through    it    perpendicular   to    the    axis,    as 

stvvn  in  Fig.  4.     The  silk  fiber  by  which  the  horizontal 

«:e  to  be  measured  is  transmitted  to  the  bob  is  attached 

♦the  needle  and  passes  out  along  the  axis  of  the  hollow 

•^Jnder.     The  point  of  attachment  is  made  at  the  center 

o'^iass  of  the  bob,  which,  for  convenience,  is  marked  by 

*  le  scratch.     The  mass  of  the  bob  alone  is  adjusted  to 


0.5  gram,  but  in  order  to  change  the  range  concentric 
cylinders,  each  cut  in  halves,  are  made  to  fit  snugly  over 
the  inner  cylinders,  as  is  indicated  in  Fig.  4.  These 
extra  cylinders  make  the  total  mass  i  gram,  2  grams,  5 
grams,  10  grams  and  20  grams  respectively,  giving  a  range 
of  40  to  I  for  full-scale  deflection.  In  measuring  the 
torque  of  the  deflection  instrument — for  example,  a  volt- 
meter— the  horizontal  thread  is  fastened  to  the  pointer 
at  a  convenient  distance  from  the  pivot,  the  whole  pendu- 
lum system  adjusted  to  the  proper  height  and  the  volt- 
meter moved  horizontally  until  the  desired  deflection  is 
produced.  In  this  case  torque  =  arm  X  weight  X  o.ooi 
X  reading  in  divisions.  In  the  case  of  a  watt-hour  meter 
it  is  necessary  only  to  attach  the  thread  to  the  edge  of  the 
disk,  apply  current  and  voltage  to  the  meter  and  allow  the 
thread  to  wind  upon  the  disk  as  far  as  it  will — Bull. 
Bureau  of  Standards,  Vol.  7,  No.  i. 

Higlt-Frequcncy  Alternating  Currents  in  Linear  Con- 
ductors.— ^H.  W.  Ed\v.\rds. — An  account  of  an  experi- 
mental investigation  of  the  distribution  of  current  and 
the  variation  of  resistance  in  linear  conductors  of  square 
and  rectangular  cross-section  when  carrying  alternating 
currents  of  high  frequency.  .Mternating  currents  were 
produced  by  the  discharge  of  a  condenser  through  an  in- 
ductive resistor,  with  sufficient  uniformity  of  current  to 
render  possible  their  use  in  precise  measurements.  A  de- 
scription is  given  of  an  ammeter  suitable  for  the  measure- 
ment of  the  intensity  of  alternating  currents.  The  fre- 
quency of  alternating  currents  was  measured  by  a  photo- 
graphic spark  counter  for  any  frequency  up  to  750,000 
per  second.  By  checking  Maxwell's  formula  for  the  virtual 
resistance  of  cylindrical  wires  it  is  shown  that  the  damping 
of  the  oscillating  currents  used  is  small  enough  to  be 
neglected.  The  ratio  of  the  virtual  to  the  direct-current 
resistance  for  copper  wires  of  square  and  rectangular 
cross-section  was  measured  by  the  use  of  a  differential 
thermometer  and  these  observed  values  were  checked  by 
approximate  formulas  within  certain  limits.  For  the  two 
square  cross-sectioned  wires  tested  this  limit  was  for  fre- 
quencies above  150,000  and  for  the  two  rectangular  cross- 
sectioned  wires  the  limit  was  about  150,000.  Formulas  are 
developed  by  certain  assumptions  in  the  general  theory, 
which  give  approximate  methods  of  calculating  the  ratio 
of  the  virtual  to  the  direct-current  resistance.  The  valid- 
ity of  these  assumptions  is  based  upon  experimental  re- 
sults. In  the  development  of  the  expression  from  which 
the  ratio  of  resistances  is  calculated  there  occurs  an  ex- 
pression for  current  intensity  at  any  point  of  the  cross- 
section  of  the  conductor.  This  expression  is  used  to  cal- 
culate, for  some  particular  cases,  the  distribution  of  cur- 
rent intensity  within  the  cross-section. — Physical  Review, 
September. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy. — A  note  on  a  recent  British  patent 
(20,441,  Sept.  21,  1911)  of  the  Marconi  Wireless  Teleg- 
raphy Company  and  Mr.  J.  II.  Round.  To  reduce  the 
effects  of  powerful  atmospheric  discharges  a  variable  con- 
ductor and  a  receiver  in  the  form  of  a  Fleming  valve,  both 
of  the  unidirectional  type,  are  connected  in  opposition  and 
in  parallel  as  shunts  to  the  receiving  circuit.  The  variable 
conductor  operates  only  when  acted  upon  by  powerful 
oscillations,  so  that  when  the  circuits  are  in  tune  signals 
can  be  received  as  long  as  they  are  not  strong  enough  to 
affect  the  conductor ;  but,  on  a  discharge  taking  place,  the 
two  valves  become  equally  operative,  and,  being  in  opposi- 
tion, no  sound  is  produced.  The  filaments  of  the  valves 
are  rendered  incandescent  by  current  from  two  batteries, 
one  in  each  circuit,  adjusted  by  resistances.  Potentiom- 
eters are  also  provided  for  varying  the  voltage  across 
the  valves,  so  that  the  sensitiveness  of  the  conductor  of 
variable  conductance  can  be  adjusted. — Lond.  Elec.  Encfing, 
Sept.  28. 
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Book  Review. 


Oekonomische     Erzeugung     und     Verwertung     Elek- 

TRiscHER     Energie.       By    Adolf    Prasch.       Vienna: 

Joseph  Eberle  &  Company.    276  pages,  134  illus.    Price, 

3.80  marks. 

This   little   book   is    Part   I    of   the   sixth   volume    in   a 

uniform  series  of  books  on  engineering  subjects.    It  covers 

the  general  theory  of  electromagnetism,  the  production  of 

electromotive    force,    the    characteristics    of    direct-current 


and  alternating-current  generators  and  motors,  trail 
formers  and  storage  batteries,  the  performance  of  p| 
movers  obtaining  energy  from  steam,  water,  gas  or  oilf 
operation  of  arc  lamps,  mercury-vapor  lamps,  incandel 
lamps,  Nernst  lamps,  switches,  rheostats,  fuses,  lighfl 
arresters,  meters,  transmission  lines  and  cables.  The  " 
ment  is  brief  and  to  the  point,  the  physical  rela3 
being  outlined  without  resort  to  mathematical  prool 
formularization.  The  material  is  arranged  for  ready  re 
ence,  and  as  such  should  prove  of  value,  although  the  ! 
contains  almost  no  operating  data  or  design  details. 


New  Apparatus  and  Appliances 


ELECTRICAL  APPARATUS  AT  BREWERS' 
EXPOSITION. 


Electrical  machinery  is  found  to  be  efficient  and  con- 
venient by  brewers  as  well  as  by  other  manufacturers.  At 
the  American  Exposition  of  Brewing  Machinery,  Materials 
and  Products,  held  at  the  Coliseum,  Chicago,  from  Oct.  12 
to  Oct.  21,  and  said  to  be  the  first  exhibit  of  the  kind 
held  in  the  United  States,  there  were  several  exhibits  of 
electrical  interest.  A  conspicuous  feature  was  a  well- 
made  model  of  a  modern  brewery,  operated  by  electricity 
and  provided  with  miniature  electric  lamps.  A  large  pro- 
portion of  the  machines  in  the  various  exhibits  were  shown 
in  operation,  electric  motors  being  utilized  for  the  purpose. 
There  were  twenty-one  General  Electric  motors  in  service 
for  this  purpose  and  also  a  number  of  Westinghouse. 
Crocker-Wheeler,  Fort  Wayne,  Roth  and  other  motors. 

The  General  Electric  Company  made  an  exhibit  showing 
an  electric  beer-vat  drier.  This  is  an  electric-heating  de- 
vice especially  designed  for  brewers'  use  during  the  vat- 
varnishing  season.  A  new  General  Electric  machine 
shown  in  this  exhibit  was  an  ozonator  designed  for  use  on 
direct-current  circuits.  Direct-current  and  alternating-cur- 
rent motors  were  also  exhibited. 

Allis-Chalmers  Company  exhibited  two  motors,  a  73'2-hp 
induction  type  K  motor  and  a  5-hp  direct-current  machine. 
A  lo-kva  transformer  was  included  in  the  exhibit. 

Charles  L.  Kiewert  Company,  of  Milwaukee,  had  an  ex- 
hibit beneath  two  Alba  flaming-arc  lamps  made  in  Ger- 
many and  for  which  this  company  is  the  American  agent. 

Electric  Storage  Battery  Company  displayed  a  few  Iron- 
clad Exide  cells. 

H.  W.  Johns-Manville  Company  had  a  characteristic  ex- 
hibit including  fuses  and  electrical  specialties. 

Fairbanks,  Morse  &  Company,  Chicago,  had  a  display 
consisting  of  direct-current  and  alternating-current  motors. 

The  Schneible  Company,  of  Buffalo,  made  a  machinery 
exhibit  including  electric  centrifugal  pumps  and  electric 
gas  compressors. 

Cutler-Hammer  motor  controllers  were  rather  con- 
spicuous in  connection  with  a  number  of  the  motors  in 
service  in  exhibits. 

The  Terry  Steam  Turbine  Company,  of  Hartford,  Conn., 
displayed  a  small  single-stage  steam  turbine  directly  coupled 
by  a  horizontal  shaft  to  a  15-kw  generator.  A  turbine  wheel 
showing  the  method  of  blading  was  also  exhibited. 

Vilter  Manufacturing  Company,  Milwaukee,  exhibited  a 
large  horizontal  compressor  for  refrigerating  work,  as  well 
as  other  machinery  of  this  character.  A  vertical  compres- 
sor made  by  this  company  was  operated  in  the  basement. 

The  York  Manufacturing  Company,  York,  Pa.,  exhibited 
several  refrigerating  machines,  both  horizontal  and  vertical, 
of  the  single-acting  and  double-acting  type.  This  company 
also   had   a   vertical   machine    in   service   in   the  basement. 


This  compressor  was  driven  by  a  15-hp  motor  and  used 
the  purpose  of  cooling  beer. 

The   General  Vehicle   Company.   Long  Island  City 
played  a  33^-ton  electric  chassis  for  heavy  commercial  si 
ice.     A   5-ton   electric  brewery   truck  was   also  shown, 

The  Hohmann  &  Maurer  division  of  the  Taylor  Insj 
ment  Companies,  Rochester,  N.  Y..  had  an  exhibit  of 
perature-indicating  instruments  of  particular   interest, 
novelty  was  a  mercury  thermometer  so  connected  as  ti 
dicate   by   electrical   means   at   a   distance  the   temperai 
where  the  thermometer  is  placed.    For  instance,  the 
neer  of  a  power  plant  connected  with  a  meat-packing  ei 
lishment  can  ascertain  by  the  use  of  this  device  the 
perature  of  the  chill  room  at  any  time  by  pressing  a  bu 
on  a  wall  indicator  and  noting  the  light  flashed  up  ui 
glass-covered  openings  corresponding  to  the  scale  on 
thermometer  tube. 


ELECTRICAL  EXHIBITS  AT  ILLINOIS  STATE  F/ 


Increasing  attention  is  paid  to  the  state  fairs  by  m 
facturers  of  electrical  apparatus.  At  the  recent  Illil 
State  Fair  in  Springfield,  which  attracted  a  large  att ' 
ance.  there  were  several  exhibitors  who  showed  elect 
machinery  or  appliances.  The  General  Electric  Com 
was  one  of  these.  This  company  has  already  exhibitf 
the  Wisconsin  and  Iowa  state  fairs  this  year,  and  it  i 
to  exhibit  also  at  the  Oklahoma,  Texas,  Missis? 
Georgia  and  other  state  fairs.  Its  display  at  Spring 
was  shown  in  a  tent  and  included  a  gasoline-engine,  di 
connected  electric-lighting  set,  the  dynamo  of  whicli  1 
rated  at  3  kw  and  wound  for  no  volts.  The  gas  engii 
this  unit  is  of  the  fout-cylinder  type.  In  parallel  j 
this  machine  was  a  single-cylinder  gas-engine-driven  I 
and  the  two  were  operated  in  parallel  with  excellent  !■ 
lation.  There  was  also  a  considerable  display  of  he 
and  cooking  devices  of  interest  to  residents  of  rural 
tricts,  including  an  electric  range.  j 

The  International  Harvester  Company  of  .America 
a    large    exhibit   in   a   tent.     It    included   two   25-hp. 
cylinder  gas  engines  made  by  the  exhibitor  and  belt' 
16-kw     Fort      Wayne    direct-current,     no-volt    dyn; 
These  dynamos  furnished  energy  to  about  1 100  inca  ' 
cent  electric  lamps,   arranged   in   festoons  in  the  ini ' 
of  the  tent  and  also  placed  on  posts.    These  lamps  r;;- 
from  2-cp  carbons  to  40-watt  tungstens.     A  S-hp  el  r 
motor  operated  a  line  of  gas  engines  of  different  sizes  H'^ 
an   exhibit   of   twine-making   machinery   was   driven  ■' 
7. 5-hp    motor.      A    5-hp    motor    operated    an    exhib   01 
spreaders,  while  4-hp  machines  were  used  to  demon  a'f 
in  action  a  number  of  corn  pickers,  hay  loaders  and  orn 
shellers. 

In  a  separate  tent  the  International  Harvester  Coi  ;"' 
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iliibited  its  "power-house  on  the  farm."  This  consisted 
a  6-hp  gas  engine  belted  to  a  line  shaft,  from  which  a 
;cw,  30-volt,  Fort  Wayne  direct-current  motor  was  driven, 
iom  this  line  shaft  were  also  operated  corn  shellers,  feed 
{inders,  an  emery  wheel,  a  washing  machine,  a  churn, 
cam  separators,  a  grindstone  and  a  pump.  The  installa- 
i»n  inchided  a  si.\teen-cell  storage  battery  of  National 
^lls,  made  by  the  United  States  Light  &  Heating  Company. 
■  feature  of  this  little  power  plant  was  a  small  switch- 
lard  panel  made  by  the  Cutler-Hammer  Manufacturing 
tiinpany,  containing  a  voltmeter  and  an  ammeter,  with  an 
i;;enious  arrangement  of  switches  so  designed  that  the 
ptgoing  circuits  could  be  fed  either  from  the  dynamo  or 
t-  battery  by  one  movement  of  the  switch  handle.  The 
sitchboard  is  also  provided  with  a  low-voltage  cut-out  of 
t-  lever  type. 

I'airbanks.   Morse  &   Company   exhibited   a   low-voltage 

t-ni-lighting  plant,  consisting  of  a  gas  engine  driving  a 

sail  dynamo,  from  which  was  charged  a  si.xteen-cell  stor- 

a;  battery  made  by  the  I-'lectric  Storage  Battery  Company. 

le  exhibit  was  lighted  by  thirty-six  20-watt  Mazda  lamps, 

^1  electricity  was  also  supplied  for  a  low-voltage  fan  and 

a  \  ashing  machine.     The  dynamo  is  rated  at  28  amp  at 

Its.    .\  neat  switchboard  panel  completed  the  exhibit. 

large  number  of  gas  and  oil  engines  were  exhibited, 

:e  Root  &  ^'an   Dervoort   Engineering  Company,   of 

Moline,   III.,   exhibited   a   gasoline   engine   driving   a 

10,  from  w-hich  its  exhibit  was  lighted  and  which  also 

i  to  supply  energy  for  an  electric  sign.    The  Colum- 

;igine  Company,  of  Detroit,  Mich.,  showed  some  in- 

!ig  examples   of   kerosene   engines.     The   American 

•c  Company,  of  Chicago,  showed  a  number  of  elec- 

and    telephone    specialties,    and    Joseph    Barnett    & 

■iny,  of   Riverside,   la.,   exhibited   their  copper-cable 

ing  rods  and  fixtures. 


HiH-SPEED,  LONG-RANGE  ELECTRIC  PASSENGER 
VEHICLE. 


the  accompanying  illustration  is  shown  an  electric 
'<-•  designed  for  the  severe  duty  of  covering  80  miles 
ir  hours  running  time  under  ordinary  conditions  of 
TV  roads.  The  established  fact  that  the  car  maintained 
erage  running  speed  of  20  miles  per  hour  for  244 
between  Boston  and  New  York  shows  that  it  can 
'111    the    service    satisfactorilv.      Moreover,    six    cars, 


'ates,  of  the  one  here  illustrated,  have  been  ordered  by 
'lison  Electric  Illuminating  Company  of  Boston  to  re- 
sasoline  passenger  cars  used  by  heads  of  departments. 
ng  designed  for  business  service  and  ease  of  riding 
■•r  differs  essentially  from  all  other  electric  or  gasoline 
The  wind  resistance  has  been  minimized.  The  body 
very  low  with  a  low  center  of  gravity,  but  it  is  sus- 

perid  from  the  upper  side  of  the  springs.     The  frame  is 

buiiof  wood  strongly  braced  with  steel. 


In  the  spring  suspension  lies  the  secret  of  the  car's  easy 
riding  qualities.  The  chassis  is  supported  on  a  three-point 
suspension.  There  are  the  conventional  full  elliptic  springs 
in  the  rear,  and  in  the  front  there  is  mounted  a  cross  spring 
from  which  the  upper  part  of  the  body  is  suspended.  The 
action  of  the  front  spring  and  axle  is  such  that  the  car  is 
capable  of  traveling  over  the  worst  of  roads  at  high  speed 
without  discomfort  to  passengers. 

The  car  is  equipped  with  Edison  storage  battery,  the  bat- 
tery and  motor  being  proportioned  according  to  the  mileage 
and  speed  required.  The  standard  equipment  consists  of 
fifty  cells  of  the  A-6  type,  from  which  the  travel  obtained  is 
between  80  and  120  miles  at  a  speed  of  20  miles  per  hour. 

Use  is  made  of  a  speed  controller  placed  on  the  top  of 
the  steering  wheel  in  the  location  occupied  by  the  throttle 
on  a  gasoline  car.  There  are  eight  forward  and  four  re- 
verse speeds ;  the  reversing  switch  is  operated  by  a  pedal. 

The  car  is  one  that  should  prove  especially  useful  for 
public  service  corporations  on  account  of  its  great  mileage, 
high  speed,  easy  riding  and  simple  operation.  It  has  been 
placed  on  the  market  by  S.  K.  Bailey  &  Company,  Ames- 
bury,  Mass. 

CHICAGO  FALL  AUTOMOBILE  OPENING. 


From  Oct.  7  to  14  the  Chicago  Automobile  Trade  Asso- 
ciation gave  a  'fall  opening''  on  Automobile  Row;  that  is, 
Michigan  Avenue  from  Twelfth  Street  to  Twenty-eighth ' 
Street.  Nearly  all  the  members  of  the  association  took 
part  in  the  opening,  decorating  their  stores  in  gala  attire 
and  setting  forth  their  cars  and  accessories  in  the  most 
attractive  shape,  making  particularly  prominent  the  new- 
models  and  devices  of  the  fall  season.  During  the  even- 
ing free  demonstration  cars  were  run  along  the  street  and 
on  Oct.  9,  which  was  "fire-prevention  day"  in  Chicago,  in 
memory  of  the  great  Chicago  fire  of  forty  years  ago,  the 
automobilists  combined  with  other  bodies  and  the  city  au- 
thorities in  a  civic  celebration. 

While  most  of  the  exhibits  shown  in  the  stores  and  on 
the  street  related  to  gasoline  cars,  there  were  nevertheless 
a  number  of  electric  machines  which  figured  in  the  "open- 
ing," including  those  made  by  the  Anderson  Electric  Com- 
pany, Baker  Electric  Company,  Borland  Electric  Company, 
Flanders  Manufacturing  Company,  Hupp- Yeats  Corpora- 
tion, C.  P.  Kimball  &  Company,  Ohio  Electric  Vehicle 
Company,  The  Ranch  &  Lang  Carriage  Company,  Stude- 
baker  Corporation,  Waverley  Company  and  Woods  Electric 
.\utomobile  Company.  In  addition  there  were  several 
members  of  the  association  who  called  attention  to  elec- 
trical accessories  to  the  automobile  trade.  Among  these 
were  the  Hessler  Storage  Battery  Company,  Dolly  Electric 
Company,  Vesta  Accumulator  Company,  Winter  Battery 
Company  and  Witherby  Igniter  Company. 

Electrical  street  decorations  were  a  prominent  feature  of 
the  opening.  Between  Twelfth  Street  and  Twenty-eighth 
.Street,  a  distance  of  about  two  miles,  Michigan  Y\venue  was 
spanned  with  eighty-six  festoons,  each  supporting  forty 
i6-cp  incandescent  electric  lamps.  These  festoons  were  in 
turn  supported  from  span  wires  attached  to  buildings. 
They  were  suspended  from  the  span  wires  by  two  vertical 
wires  and  by  this  means  the  festoon  was  divided  into  three 
portions  of  about  equal  length. 

In  addition,  at  street  corners  or  at  equivalent  intervals 
in  the  cases  of  long  blocks,  ornamental  wooden  posts  were 
erected.  There  were  sixty-four  of  these  posts  in  all  and 
each  was  surmounted  by  a  i6-in.  opal  glass  globe  contain- 
ing a  250-watt  tungsten  lamp.  Each  post  also  supported 
from  corner  brackets  four  ornamental  colored  lanterns  in 
imitation  art  glass  and  each  of  these  lanterns  inclosed  a 
i6-cp  carbon  lamp.  Mr.  Homer  E.  Niesz  was  the  con- 
tractor for  the  electrical  decorations  and  also  for  supplying 
electricity  to  the  lamps  during  the  week  of  the  "opening." 
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A  NEW  PLUG  AND  RECEPTACLE. 


The  increasing  use  of  portable  electric  translating 
devices,  such  as  small  motors,  lamps,  batteries,  etc.,  has 
developed  a  demand  for  a  plug  and  receptable  which  more 
nearly   conforms    i'    mo  Urn    requirements   th:ui    the   older 


form  of  devices,  and  to  meet  this  need  the  Delta-Star  Elec- 
tric Company,  Chicago,  is  placing  on  the  market  the  device 
illustrated  herewith. 

In  general,  the  considerations  involved  in  the  design  of 
plugs  and  receptacles  are  to  provide  means  for  carrying  the 
rated  current  of  the  device  without  excessive  drop  or  heat- 
ing and  carry  such  overloads  as  may  be  encountered  in 
actual  practice,  and  the  insulation  of  all  live  parts  for 
maximum  potential  in  a  permanent  manner,  both  electric- 
ally and  mechanically.  These  features  have  been  embodied 
by  the  designers  in  the  present  type. 

The  receptacle  consists  of  an  iron  shell  containing  two 
flat  contacts  mounted  in  a  fireproof  insulating  body  im- 
pervious to  moisture,  acids  or  oils.  This  material  has  high 
insulation  and  mechanical  strength,  rendering  impossible 
short-circuiting  between  the  terminals.  The  receptacle  can 
be  mounted  on  a  horizontal,  vertical  or  angular  position,  as 
desired.  The  plug  consists  of  a  metal  shell  containing  two 
flat  contacts  imbedded  in  insulating  material,  and  so  de- 
signed that  they  lock  into  the  receptacle  contacts,  thus  pre- 
venting accidental  opening  of  the  circuit.  All  parts  are 
made  with  dies,  insuring  interchangeability,  which  is  a 
very  essential  feature  in  railroad  service. 


SMALL  BATTERY  CHARGING  AND  TRANSFER 
PANEL. 


The  panel  shown  in  the  accompanying  illustration,  which 
has  been  recently  placed  on  the  market  by  the  Cutler-Ham- 
mer Manufacturing  Company,  of  Milwaukee,  is  for  use  with 
battery  systems  where  two  batteries  are  employed,  one  of 


batteries  being  alternated  as  the  working  battery  becomes 
discharged.  This  panel  allows  the  transfer  of  batteries 
without  interrupting  the  working  circuit,  which  is  very  im- 
portant in  many  cases.  On  an  electric-clock  system  the 
contact  by  the  master  clock  might  occur  when  circuit  is 
open  and  cause  the  secondary  clocks  to  be  fifteen  to  twenty 
seconds  slow. 

The  charging  rate  can  be  varied  without  disturbing  the 
working  circuit,  each  of  the  contact  buttons,  shown  at  top 
and  bottom  of  the  accompanying  illustration  of  the  panel, 
forming  a  resistance  step.  These  panels  are  ordinarily 
made  for  use  on  iio-volt  direct-current  circuits.  A  snap 
switch  is  provided  for  stopping  the  charge  when  the  desired 
maximum  voltage  is  reached.  One  fuse  of  each  the 
charging  and  the  working  circuit  has  additional  terminals 
on  front  of  the  panel,  so  that  an  ammeter  can  be  con- 
veniently cut  in  on  either  circuit  without  interrupting  the 
circuit.  Automatic  means  for  cutting  out  the  battery  wher 
charged  and  transferring  batteries  on  the  working  circuii 
when  either  reaches  a  minimum  voltage  can  also  be  pro 
vided  if  desired. 


DIFFUSING  GLASSWARE  FOR  INCANDESCENT 
LAMPS. 


The  Haskins  Glass  Company,  Wheeling,  W.  Va.,  ha 
brought  out  what  is  termed  "Lucida"  glass,  possessing  d( 
sirable  illuminating  qualities.  The  glass  is  translucent  i 
that  it  entirely  hides  the  form  of  the  radiant  and  appeal 
uniformly  illuminated  throughout  its  surface.  Moreove 
the  glass  possesses  a  large  degree  of  reflecting  power  s 
that  when  properly  shaped  it  affords  an  excellent  diffusir 
reflector.  It  has  a  low  coefficient  of  absorption  with  hif 
diffusive  power  besides  having  a  pearly  lustre  yielding 
shimmering  effect  by  transmitted  light.  The  curves  sho 
that  the  distribution  of  light  is  such  that  there  is  neith 
a  bright  spot  directly  underneath  the  reflector  nor  wii 
distribution  dissipating  the  light  over  a  wide  area.  Bo 
the  outer  surface  and  the  inner  surface  of  the  glasswa 
have  their  natural  glaze  unroughened  by  acid  or  sand  bla; 
ing  so  that  it  can  be  readily  cleaned. 

The  peculiar  nature  of  the  "Lucida"  glassware  adaf 
it  equally  to  all  styles  of  finish  and  design ;  it  harmoniz 
with  bronze,  iron,  brass,  gilt  or  silver  metal  work  and  c 
be  treated  in  any  "period"  or  style  of  decorative  art  afl 
the    manner    of    sculptured    alaljaster    or    in    the   simpl 


Battery-Charging    Panel. 


-Distribution  from  40-Watt   Lar 


vitli   RefleC- 


Fig.  1— Diffusing  Reflector.  Fig. 

which  is  a  reserve  battery  under  charge,  while  the  other  motives  characteristic  of  the  glass-blower's  art.    It  is  n-  e 

is  on  the  working  line.     Duplicate  batteries  arranged  in  up  in  the  following  shapes:  Bowl  type,  flat  or  flared  t  ^> 

this  manner  are  used  on  circuits  for  electric  clocks,  railway  semi-flared   type,   mission   bell   type,   two-piece   ball  g  J^ 

signals,  electric  bells  in  schools  and  other  buildings,  the  type,  and  in  hemispheres. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

I  JTHILE  demand  for  immediate  necessities  furnishes  the 
W  chief  source  of  new  business  at  present,  buoyancy  has 
been  imparted  to  the  buying  movement  by  the  prev- 
lence  of  low  prices.  Attracted  by  these,  consumers  are  placing 
rders  on  a  broader  scale  for  replenishing  stocks,  though  most 
1  the  contracts  are  for  early  delivery.  Price  reductions  have 
reatly  broadened  operations  in  the  steel  trade,  and  both  in- 
uiries  and  orders  are  being  received  in  encouraging  volume. 
n  some  branches  of  the  trade,  notably  structural  steel  and 
jipe,  mills  are  working  at  a  high  rate  of  capacity.  The  broader 
.emand  for  steel  from  shipyards  and  builders  is  an  indica- 
}oa  of  expansion  throughout  the  country.  Conditions  in  the 
ig-iron  market  are  still  unsatisfactory.  In  addition  to  lack 
f  demand,  producers  are  showing  little  disposition  to  close 
;nn  contracts  at  the  low  prices  now  quoted.  Aside  from 
cattering  orders  for  small  amounts,  there  have  been  few  fea- 
jres  of  interest  in  the  pig-iron  market  during  the  week.  Price 
visions  on  cotton  goods  have  had  a  beneficial  elfect  and 
crs  in  dry-goods  and  textile  lines  are  showing  a  wider  in- 
?t  in  contracts  for  the   future. 

,  rceptance  of  the  plan  for  disintegration  of  the  American 

acco  Company,   filed   on   Monday,   in   compliance   with   the 

'.c  of  the  United  State  Supreme  Court,  will  furnish  a  needed 

io  to  business  interests  at  large,   in  that   it   helps  to  point 

the  way  to  meet  the  requirements  of   anti-trust  laws  and 

'  ve  the  business  tension.     Trade  as  a  whole  indicates  that 

■lying  intluences  are  making  headway  and  that  confidence 

ling  established.     Growth  of  new  enterprises  and  of  plans 

utilization  of   idle   capital   is   becoming  more  pronounced. 

:icss  failures  for  the  week  ended  October  12,  as  reported 

•rodstreet's,  were  212,  as  compared  with  201  last  week,  233 

e  corresponding  week  in  1910,  220  in  1909,  244  in  1908,  and 

n  1907. 


The  Copper  Market. 

^KOM  present  indications  the  October  report  of  the  Copper 
Producers'  Association  will  be  even  less  favorable  to 
producers  than  was  the  case  in  September.  A  heavy  de- 
,se  has  taken  place  in  both  foreign  and  domestic  consump- 
.  and  as  output  shows  no  signs  of  curtailment  a  large  in- 
lie  in  surplus  stocks  is  expected.  In  anticipation  of  this 
r  showing  consuming  interests   are  not  responding  to  the 

Settling 

■  ladard  Copper.                                        Bid.                Asked.  Price. 

12.00  12.25  

er    12.00                  12.25  12.12":. 

^nlwr    12.00                  12.25  12.12!.:; 

mber    12.00                 12.25  12.12!4 

iry    12.00                  12.25  12A2'/i 

le  London  market,  Oct.   17,  was  as  follows: 

Xoon.  Closing. 

£     s      d  £      s      d 

iard  copper,  spot 55     2     6  55      18     y 

iard  copper,   futures 55     0     0  55      16     3 

■treme  fluctuations  for  this  year: 

Highest.  Lowest. 

"<i    12.35c  11.57!/jc 

ion.    spot £57     10     0  £55     7     6 

'n.    futures 58       2     6  54     0     0 

elected 61     10     0  57     S     0 

•ent  scale  of  copper  prices,  holding  to  the  belief  that  the 
1  of  the  market  will  force  them  still  lower.    With  electro- 
now  bringing  from   12.10  cents  to   12.20  cents  cash,  and 
t  copper  quoted  at  I2':J  to  i25s  cents  cash  for  October  and 
'vember  delivery,  earlier  predictions   for   12-cent  copper  he- 
re the  end  of  the  year  seem  probable  of  fulfilment.     Pur- 
ses are  in  very  small  lots   for  both   domestic  and    foreign 
rests.     Inquiry   from  abroad,   while   encouraging,   does   not 
roach  in  volume  that  of  the  first  half  of  the  year.    Standard 
;>er  in  New  York  is  very  dull,  and  deviation  from  the  posi- 

■  =  cited  in  the  table  has  been  slight.     Statistics  of  operations 
the  copper  trade  show  that  1,078.909,598  lb.  of  copper  were 

luced  in  the  United  States  in  the  past  nine  months  and  that 
-  total  is  .3  per  cent  less  than  in  the  corresponding  period 

■  year.    Shipments  to  domestic  consumers  in  this  time  aggre- 
"^  511,515,058  lb.,  or  11.3  per  cent  under  the  total  in  the  same 


montlis  of  the  previous  year.  E.xporls  in  the  past  nine  months 
amounted  to  548,529,887  lb.,  or  9  per  cent  in  excess  of  the  show- 
ing in  the  preceding  year.  Total  deliveries  in  the  period  were 
1,060,044,937  lb.  and  this  was  1.4  per  cent  under  the  deliveries 
in  the  corresponding  period  of  1910.  In  the  current  month, 
including  October  17,  exports  aggregate  9619  tons.  The  daily 
call  on  the  Metal  Exchange  October  17  quoted  copper  as  per 
the  accompanying  table. 


Industrial  and  Commercial  Notes. 

Montreal  Tramways  Makes  Proposal  for  Acquisition  of 
Street  Railway  Company. — Samuel  T.  Mains,  secretary  oi 
the  Montreal  1  rannvays  Company,  has  sent  a  notice  to  stock- 
holders of  the  Montreal  Street  Railway  Company  in  which  he 
offers  to  exchange  the  stock  of  the  latter  for  cash,  debenture 
slock  and  ordinary  stock  of  the  Montreal  Tramways  Company, 
in  accordance  with  an  agreement  recently  entered  into  with  the 
street  railway  company  for  acquisition  of  its  property.  The 
notice  calls  attention  to  this  agreement  and  states  that  among 
other  considerations  on  the  part  of  the  tramways  company  it 
has  agreed  to  pay  and  deliver  to  shareholders  of  the  Montreal 
Street  Railway  Company,  on  completion  of  transfer  to  it, 
$438.75  in  cash,  $800  in  5  per  cent  debenture  stocks,  and  $100  in 
ordinary  shares  of  the  tramways  company,  for  each  five  shares 
of  the  street  railway  stock  held  by  any  street  railway  stockhold- 
er as  shown  by  the  registry  of  the  company.  Fractional  certifi- 
cates will  be  issued  to  holders  who  do  not  own  five  shares  or 
an  exact  multiple  of  five  shares.  The  notice  says  further  that 
at  the  meeting  of  the  street  railway  shareholders  at  which  the 
agreement  for  acquisition  of  the  property  was  approved  a 
number  of  shareholders  requested  that  the  tramways  company 
deliver  $1,250  in  5  per  cent  debenture  bonds  and  $100  in  ordi- 
nary shares,  against  each  five  shares  of  street  railway  stock,  to 
those  holders  who  preferred  not  to  take  cash,  and  this  request, 
according  to  the  circular,  will  be  acceded  to  by  the  tramways 
company.  Funds  for  acquisition  of  the  property  will  be  obtained 
from  proceeds  of  the  $10,000,000  first  and  refunding  5  per  cent 
bonds  sold  to  .\merican  banks,  as  mentioned  in  the  last  issue. 

Underpaid  Letters. — The  United  States  Consul-General 
at  Tientsin,  China,  in  a  late  report  says  that  his  office  still 
receives  letters  from  the  United  States  with  2-cent  stamps  af- 
fixed and  on  which  the  consular  officer  must  pay  6  cents  when 
they  are  delivered.  He  mentions  this  fact  for  the  reason  that 
many  American  firms  appear  to  pay  no  attention  whatever  to 
affixing  the  proper  amount  of  postage  on  their  foreign  letters. 
A  somewhat  general  canvass  of  the  leading  import  firms  of 
Tientsin  reveals  the  fact  that  the  receipt  of  underpaid  letters 
from  the  United  States  is  so  common  that  the  firms  generally 
refuse  to  accept  them  unless  the  envelope  shows  the  address 
of  some  American  firm  with  whom  they  are  in  communication. 

Contracts  Awarded  for  New  York  Skyscraper  Equipment. 
— Messrs.  Mailloux  &  Knox,  of  Xew  York  City,  designers 
of  the  electrical  equipment  for  the  fifty-five  story  Woolworth 
building,  now  in  course  of  erection  at  Broadway,  Park  Place 
and  Barclay  Street,  New  York  City,  have  awarded  a  contract  to 
the  Providence  Engineering  Works  for  tandem-compound 
engines,  aggregating  2300  hp,  for  this  building,  and  to  the  Bab- 
cock  &  W'ilcox  Company  for  the  boilers.  The  elevators  will 
be  furnished  by  the  Otis  Elevator  Company.  .Awards  for  the 
generators   and   switchboards  will  be  announced   later. 

New  Screw  and  Bolt  Factory  to  Be  Electrically  Operated. 
— The  Gary  Screw  &  Bolt  Company,  which  is  building  a 
new  factory  at  East  Gary,  Ind.,  now  nearing  completion,  has 
entered  into  contract  with  the  Northern  Indiana  Gas  &  Electric 
Company  of  Hammond,  Ind.,  for  750  kw  of  electrical  energy 
which  will  be  used  to  operate  the  machinery  in  the  factory, 
as  electric  drive  will  be  employed  throughout.  The  energy 
will  be  supplied  to  the  factory  as  440-volt  alternating  current. 

La  Crosse  Dam  Will  Be  Rebuilt. — Under  charge  of  W.  J. 
Ferris,  president  of  the  La  Crosse  Water  Power  Company,  the 
portions  of  the  dam  at  Hatfield  wrecked  Oct.  6,  as  described 
in  the  previous  issue,  ..rill  be  rebuilt  as  rapidly  as  possible.  The 
cost  of  repairs  is  estimated  at  $100,000. 
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Philadelphians  Will  Investigate  City  Lighting  Contract. — 
With  reference  to  rumors  that  an  investigation  is  to  be  made 
of  the  contract  with  the  Philadelphia  Electric  Company  for 
lighting  the  city,  Logan  M.  BuUett,  of  the  Citizens'  Committee, 
stated  as  follows;  "This  is  one  of  the  matters  we  have  had 
under  consideration  almost  from  the  time  of  formation  of  the 
committee,  and  in  due  time  we  expect  to  ask  an  investigation  of 
the  subject.  We  have  all  the  necessary  data  respecting  the 
prices  paid  by  the  cities  of  Philadelphia,  Baltimore,  Chicago 
and  elsewhere  for  municipal  electric  lighting  and  are  prepared 
to  place  our  information  in  the  hands  of  the  Catlin  commis- 
sion." 

Idaho  Properties  Sold  to  Pittsburgh  Interests. — J.  S.  and 
\V.  S.  Kuhn,  of  Pittsburgh,  who  are  interested  in  irrigation 
work  in  Southern  Idaho,  have  purchased  the  holdings  of  tlie 
Boise  &  Interurban  Railway  of  Boise,  which  operates  between 
Boise  and  Caldwell,  and  the  transaction  involved  the  transfer 
of  between  $2,000,000  and  $3,000,000  in  securities.  Negotiations 
for  purchase  by  the  same  interests  of  the  Boise  Railroad  Com- 
pany, Ltd.,  and  the  Boise  Valley  Railway  Company  are  ex- 
pected. 

Will  Extend  Lines  in  Northwest. — Preparations  are  being 
made  by  engineers  representing  the  Pacific  Power  &  Light 
Company  for  surveys  of  the  territory  between  Wallula  and  The 
Dalles,  where  high-tension  transmission  lines  will  be  erected 
for  supplying  energy  in  this  section.  The  line  will  be  about  130 
miles  in  length  and  its  cost  will  approximate  $375,000. 

American  Capitalists  to  Operate  Canadian  Traction. — 
Negotiations  are  said  to  be  in  progress  for  a  merger  of  the 
Brantford  (Ont.)  Street  Railway  and  Grand  Valley  lines  into 
an  electric  system,  with  a  view  to  extension  from  Toronto  to 
Detroit.     American  capitalists  are  interested  in  the  project. 

Aluminum  Notes  and  Prices. — The  aluminum  market  as 
of  October  17,  is  reported  quiet,  with  ingots  for  remelting 
quoted  at  20@22  cents  spot  No.  i,  the  base  for  large  ingots. 
Rods  and  wire  are  held  at  31  cents  and  sheets  at  33  cents. 


Financial. 


The  Week  in  Wall  Street. 

DISCUSSION    of    the    plan     for    reorganization     of    the 
American   Tobacco   Company   has   occupied   Wall   Street 
throughout  the  week.    Business   interests  in  general   are 
awaiting  presentation  of  a  method  whose  acceptance  as  con- 
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forming  to  anti-trust  laws  will  relieve  uncertainty  and  assist 
revival  of  trade,  but  in  spite  of  this  desire  for  advancement 
considerable  opposition  has  been  offered  to  the  present  plan  on 
the  ground  that   it  does  not  provide   for   restoration   of  com- 


jjctitive  conditions.  Even  if  the  plan  proves  satisfactory  to 
Supreme  Court,  there  is  likelihood  of  another  period  of 
certainty  before  ratification  by  that  body  takes  place.  PuL 
interest  in  the  market  is  still  very  light,  and  professional  trai 
ing  is  easily  recognized  in  the  transactions.  Profit-taking  sale: 
at  the  opening  on  Monday,  with  selling  centering  on  Unitei 
States  Steel,  lowered  prices  rather  generally,  though  recover; 
toward  the  close  showed  gains  in  the  majority  of  issues.  Thi 
market  was  equally  irregular  cm  Tuesday,  though  the  voluiiK 
of  sales  was  smaller  than  on  the  previous  day.  Revival  of  tlii 
rumor  of  a  government  suit  against  the  Steel  Corporation  tool 
place  during  the  day,  but  was  denied  by  representatives  of  tli> 
.\ttorney-General  in  a  statement  to  the  effect  that  no  suit  lia 
been  filed  against  the  company.  There  is  a  great  deal  of  specu 
lation  on  this  matter,  however,  and  many  in  financial  quarter 
are  expecting  to  hear  of  a  suit  after  the  return  of  the  Prcsi 
dent  to  Washington.  Advance  in  sterling  exchange  rates  to 
figure  that  wais  not  only  the  highest  figure  for  the  year  tin 
was  in  excess  of  gold  export  rates  a  short  time  ago  was  mad 
on  Tuesday.  In  view  of  the  abundance  of  idle  money  and  (li 
condition  of  general  business,  American  bankers  are  findin 
satisfactory  outlets  for  their  funds  in  foreign  money  market 
Rates  in  the  money  market  Oct.  17  were:  Call.  2.>^@254  Ih 
cent ;  ninety  days,  354@354  per  cent.  The  quotations  in  th' 
table  are  those  at  the  close  Oct.  17, 
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Financial  Notes. 
Commonwealth    Power,    Railway    &    Light    Company.- 

Owing  to  dullness  in  business  in  Grand  Rapids,  Mich.,  and  I 
increase  in  the  wages  of  its  employees,  the  Commonweal' 
Power,  Railwav  &  Light  Company,  operating  in  that  sectio 
did  not  make  as  favorable  a  showing  in  the  month  of  Augu: 
191 1,  as  it  did  last  year.  While  gross  earnings  increased  near 
$18,000,  or  4%  per  cent,  as  compared  with  those  in  Augu' 
1910,  net  earnings  decreased  about  $11,500,  or  4%  per  cent,  ai 
the  surplus  over  charges  for  the  month  represented  a  falling  1 
of  $15,500,  or  more  than  30^/2  per  cent  as  compared  with  tl 
record  in  the  same  month  in  the  previous  year.  The  eig 
months  ended  Aug.  31,  1911,  however,  show  improvement  ov 
those  in  the  corresponding  period  last  year.  Gross  earnin 
were  $3,507,170,  an  increase  of  7.35  per  cent,  and  net  earnin 
were  $1,661,590,  an  increase  of  4.70  per  cent,  in  spite  of  an  i 
crease  of  9.86  per  cent  in  operating  expenses.  Charges  we 
$1,021,509,  an  increase  of  3.26  per  cent,  leaving  net  profits 
$640,081,  representing  a  gain  of  7.07  per  cent.  Preferred  sto 
dividends  amounted  to  $240,123,  an  increase  of  0.12  per  ce 
and  the  surplus  was  $399,958,  which  was  11.72  per  cent  in  e 
cess   of  that   in  the   corresponding  period   last  year 

Kings    County    (N.   Y.)    Electric    Light   &    Power  Co 
pany. — Gross  earnings  of  the  Kings  County  Electric  Li(. 
&  Power  Company  in  September  were  $377,816,  representing 
increase  of  $24,926  as  compared  with  those  in  September,  19 
Operating   expenses   were  $195,735,   an   increase  of  $13,792. 
a  little  over  half  the  gain  in  gross  returns.    Net  earnings  W' 
$182,081,  showing  an  increase  of  $11,134.    Bond  discount  v 
$1,689  and  depreciation  was  $46,621.  or  $2,472  in  excess  of  !• 
item  in  September,  1910.   Fixed  charges  were  $70,547>  a"  ""^''^ 
of  $7,370.  leaving  a  surplus  of  $63,224,  which,  in  spite  of  the 
crease  in  charges,  was  $1,292   in  excess  of  the  surplus  m    : 
corresponding   month    last   year.     Gross    earnings   in   the  n  ' 
months  ended  Sept.  30  were  $3,443,532,  an  increase  of  $29;.( 
and  operating  expenses  were  $1,733,327,  an  increase  of  $213.; 
Net  earnings  were  $1,710,205,  which  was  an  increase  of  $83. 
over  net  earnings  in  the  first  nine  months  of  1910-     Bond  c 
count  was  $15,202,  and  depreciation  charges  were  $4I7.94°'  ' 
increase  of  $42,522.     These   deductions  left  a  balance  of  '■ 
277.055  an  increase  of  $40,996,  which  was  offset  by  fixed  char  5 
of  $593,139.  an  increase  of  $50,243  over  those  in  this  periot  ^ 
1910.     The   surplus   was  $683,926,   which   represents  a  decree 
of  $9,247. 

American  Telephone  &  Telegraph  Company.— T<  1 
revenue  of  the  American  Telephone  &  Telegraph  Company  ^ 
the  quarter  ended  September  30,  1911,  was  $9,094,370.  ^^  c '- 
pared  with  $8,714,616  for  the  corresponding  quarter  last  v  fj 
and  the  balance  after  dividends  was  $1,345.73.'!.  as  comp:  a 
with  $1383220,  Expenses  in  the  period  were  $890,743  as  c  - 
pared  with  $884,416,  deduction  of  which  left  net  revenue'i 
$8,203,626,   which   compares   with   $7,830,199   in   1910-     ^"'^' 


t 


21,    IlJII. 


ELECTRICAL    WORLD. 


1027 


.  were  $1,401,539,  as  compared  with  $1,249,941,  leaving  a 

available  for  dividends  of  $6,862,088,  as  against  $6,580,- 

year.     Dividends  amounted  to  $5,516,353,  as  compared 

-  197,035   in  the  corresponding  quarter  of   1910. 

nited    Railways    &    Electric    Company. —  riie    Maiviand 

Ptiic  Service  Commission  has  received  the  annual  report  of 

.,  .,.,;  of  the  United  Railways  &  Electric  Company  for  the 

ir  ended  June  30,  191 1.    The  report  conforms  in  every 

:lie  requirements  of  the  commission,  and  is  the  second 

111  .li  ilocunient  prepared  under  the  new   form  as  prescribed 

by  he  Public   Service  Commission    act.      In    the    report  the 

U*ed  Railways  places  the  gross  earnings  of  the  road  for  the 

tw\e  months  at  $7,851,290,  as  compared   with  $7,456,783   for 

ihf'revioiis  year,  or  a  gain  of  $394,506  for  191 1.     Operating 

■  ■"•^5  for  the  year  were  $3,655,063,  as  compared  with  $3,421,- 

1910,  making  a  gain  of  $233,260  for  the  fiscal  year  just 

Operating  net  revenues   were  $4,196,226,  as  compared 

.  034.9S0  for  the  preceding  fiscal  year,  the  increase  for 

ing    $161,245.     Miscellaneous    income     for    the    twelve 

including  interest  on  deposits,  income  from  securities 

,1';  well  as  other  income,  amounted  to  $15,311,  as  against 

ior  the  previous  twelve  months,  making  the  gross  in- 

•  the  company  for  the  year,  less  operating  expenses, 
■;.  as  compared  with  $4,043,717,  an  increase  of  $167,- 
:or   1911.     The   taxes   of   the   company,   including   pay- 

:r.t  -  on  real  and   personal  property,    on    capital  stock,   etc., 

aiDinted  to  $731,957.     Deductions  of  interest  on  the  corpora- 

tio .  funded  and  floating  debt,  together  with  other  deductions, 

ammted  to  $2,852,934  for  the  twelve  months,  which  deducted 

fro'  the  gross  income  of  the  property,  less  operating  expenses. 

"••■   ■■  net  income  of  $1,358,602  for  the  year.    During  the  year 

aordinary  expenses  of  the  company  were  $864,048,  as 

xd  with  $1,013,413  for  1910.    In  addition  $60,000  was  ap- 

the  sinking  fund  of  the   Maryland   Electric   Railway 

y's  5  per  cent  bonds.    Dividends  of  2  per  cent  on  $53,000 

ompany's  preferred  stock  amounted  to  $1,060,  and  in- 

n    $13,947,000    income    bonds    totaled    $278,940.     The 

surplus   for  the  year,  as  given  in  the  report  to  the 

■Service  Commission,  totaled  $154,554,  as  against  $271,364 

r.    At  the  beginning  of  the  fiscal  year  the  company  had 

■.s   of   S652.331.    which    added    to    the    $154,554   gives    a 

rplus  of  $806,885,  as  compared  with  $734,771   for  1910. 

'.he   fiscal   year  the   company   paid   to   the   Mayor   and 

■mcil  the  balance  of  the  assessment  tax   for  the  years 

rS  and  1909  and  on  the  corporation's  capital  stock  for 

->  1908  and  1909,  which,  together  with  other  deductions, 

1  final  surplus  of  $773,490  for  the  year,   as   contrasted 

-.331   tor  1910. 

lington,  Baltimore  &  Annapolis  Electric  Railway. — 
of  the  Washington,  Baltimore  &  Annapolis  Electric 
Company  have  issued  a  statement  of  earnings  for  Sep- 
which  shows  that  the  total  income  for  the  month  was 
as  compared  with  $8,423  in  September,  1910.  Gross 
u;  revenue  was  $67,261,  as  compared  with  $68,659,  or  a 

•  of  $1,387.  Operating  expenses  for  the  month  were 
.)3  against  $29,217,  this  being  an  increase  of  $852  as  com- 
ith  September  of  last  year.    The  net  operating  revenue 

month    amounted    to    $37,191,     as     compared     with 

n  September.   1910.   representing  a  decrease  of  $2,250. 

neous  income  totaled  $226,  as  compared  with  $120  for 

cr  of  1910,  or  a  gain  of  $105.     Gross  income  for  the 

'as  $37,417.  as  against  $39,563,  or  a  decrease  of  $2,145. 

taxes,  etc.,    for  the   month   amounted   to   $21,587,   as 

?.^i.i.19  for  the  corresponding   month   of   the  previous 

1  deduction  of  this  item  from  the  gross  income  of  the 

left  a   surplus  of  $15,830   for  the  month,   or   an   in- 

f   $7405.     The   percentage   of   operating   expenses    to 

■erating  revenue  was  44.70  per  cent,  as  compared  with 

-  cent  for  September  of   1910.     The   gross   operating 

of  the  company  for  the  six  months  of  the  nevi^  fiscal 

'lich  began   April    i,   is   placed   at  $377,128.   as   against 

for  the  corresponding  period  in  1910,  a  gain  of  $7,674 

-  year;  operating  expenses  were  $174,710.  as  compared 

'■  '-h=i76,587   for   1910,  a  decrease  of  $1,856,   while  the  gross 

mco-;  for  the  six  months  was  $203,527,  as  against  $I93.4S6  in 

•OiOin  increase  of  $10,171  for  this  year's  operation.     The  in- 

tere^  charges  and  taxes-  for  the   period   totaled  $133,502,   as 

^ait  $185,612  for  1910,  a  reduction  of  $52,110.    The  surplus 

"■  ■"  six  months  is  placed  at  $70,025,  which  compares  with 

ir  the  previous  year,  an  increase  of  S62.281.    After  the 

-ization  plan  was  put  into  eflfect  Washington,  Baltimore 


&  Annapolis  officials  thought  that  their  company,  with  a  good 
year,  would  be  able  to  close  the  fiscal  year  with  a  surplus  of 
$100,000.  From  the  statement  issued  last  week,  showing  a  sur- 
plus of  over  $70,000  at  the  end  of  the  first  six  months  of  the 
new  fiscal  year,  it  is  seen  that  the  company  is  more  than  meeting 
this  expectation. 

New  England  Telephone  &  Telegraph  Company. — The 
noteworthy  feature  of  the  report  of  the  Xew  England  Tele- 
phone &  Telegraph  Company  for  the  year  ended  June  30,  191 1, 
as  filed  with  the  Massachusetts  Highway  Commission,  is  the 
large  increase  in  expenses.  From  a  total  income  of  $13,400,000 
only  $2,888,000,  or  about  20  per  cent,  was  available  for  dividends, 
representing  7.37  per  cent  on  $39,178,100  capital  stock  whereas 
in  the  previous  year,  with  a  total  income  of  $12,525,000,  the 
amount  saved  for  dividends  was  $3,525,000  or  nearly  30  per 
cent,  representing  9  per  cent  on  the  same  amount  of  capital 
stock.  Much  of  the  increase  in  expenses,  it  is  stated,  is  due  to 
physical  alterations  to  the  properties  of  the  company  and  not  to 
the  reductions  in  rates  previously  noted  in  these  columns.  While 
the  decrease  in  gross  income  from  this  source  is  expected  to 
reach  $600,000  ultimately,  it  is  confidently  beHeved  that  this 
amount  will  be  speedily  regained  by  the  revenue  from  new 
business  induced  by  lower  rates.  Another  item  affecting  the  ex- 
pense account  this  year  was  a  general  increase  in  wages.  In 
spite  of  the  heavy  operating  costs  which  this  company  has  had  to 
meet  this  year  no  difficulty  has  been  experienced  in  meeting 
the  dividend  requirements,  which,  as  mentioned  in  the  Electrical 
World,  July  I,  were  increased  from  6  per  cent  to  7  per  cent  in 
June  of  this  year.  After  payment  of  this  a  small  balance  was 
left.  The  stockholders  of  the  company  now  total  about  4,000 
and  the  average  holding,  not  including  the  228,866  shares  owned 
by  the  .American  Telephone  &  Telegraph  Company,  is  40  shares. 

Earnings  of  Chicago  Elevateds. — The  reports  of  the 
Metropolitan  West  Side  Elevated  and  the  South  Side  Elevated 
companies  for  the  year  ended  June  30.  1911,  have  been  filed 
with  the  Illinois  Railroad  and  Warehouse  Commission.  Gross 
earnings  of  the  former  were  $3,180,327,  as  compared  with 
$2,991,368  last  year,  and  operating  expenses  were  $2,773,964,  as 
compared  with  $2,567,145.  The  surplus  available  for  dividends 
decreased  from  $424,223  in  1910  to  $406,363  in  191 1.  .Xftcr 
charges  and  dividends,  the  balance  was  $145,126.  Gross  earn- 
ings of  the  South  Side  Elevated  were  $2,419,922,  as  compared 
with  $2,348,135  last  year  and  operating  expenses  were  $2,065.- 
169,  as  compared  with  $2,046,250  in  igio.  Net  profits  were 
$354.7.^3.  as  compared  with  $,301,885  in  the  previous  year,  and 
after  payment  of  charges  and  depreciation  the  surplus  was 
$74,550. 


DIVIDENDS. 

American  District  Telegraph  Company  of  New  Jersey,  quar- 
terly, I  per  cent,  payable  Oct.  28. 

Connecticut  Railway  &  Light  Company,  quarterly  preferred 
and  common.  I  per  cent,  payable  Nov.  15. 

Guanajuato  Power  &  Electric  Company,  quarterly  preferred, 
1I/2  P^f  cent,  payable  Nov.  i. 

Havana  Electric  Railway  Company,  quarterly,  preferred  and 
common,  payable  Nov.  11. 

Houghton  County  Electric  Light  Company,  semi-annual  pre- 
ferred. 75  cents  per  share:  common,  625/2  cents  per  share,  both 
payable  Nov.  i. 

Lowell  Electric  Light  Corporation,  quarterly,  $2  per  share, 
payable  Nov.  i. 


REPORTS  OF  EARNINGS. 
AMERICAN  TELEPITCfXE  &  TELEGRAPH  COMPANY. 

Gross  Operating        Net  Fixed  Net 

Period.  Earnings.        Exnenses.      E.-»rnings.     Charges.       Surplus. 

9ra.,  Sept.."     11. $27,297,994     $2,673,204  $24,624,789  $4,207,423  $20,417,366 

9m.,  Sept.,    '10.   26.310.511       2,578,901     23,731,609     3,836,296     19,895,313 

KINGS  COUNTY  ELECTRIC  LIGHT  &  POWER  COMPANY. 

Sept.,  1911 $377,816   $195,735    $182,080   $118,856    $63,224 

Sept..  1910 352,889     181.942     170.947    109.015     61932 

9m.,  Sept.,  "11.       3.443.533        1.733,328       1,710.205      1.026.280  683.925 

9m.,  Sept.,  '10.       3,146.503       1.519,816       1,626,687        933,514  693,173 

METROPOLITAN. WEST  SIDE  ELEVATED  RAILROAD  COMPANY. 

Yr.,  Tune,  '11.  $3,180,327  $2,773,964    $406,363    

Yr.,  June,  '10.        2,991,368       2,567,145  424,223  

OREGON  ELECTRIC  RAILW.\Y  COMPANY. 
Yr..  Tune,  '11.         $616,079        $323,512        $267,404      $100,000        $167  404 
Yr.,  June,   "10.  474,867  274,120  191,239         100,000  91,239 

RUTLAND    (VT.)    RAILWAY,    LIGHT  &  POWER  COMPANY. 

Yr.,  Sept.,  '11.    $309,198    $164  121    $145,076    $90,995     $54,081 

Yr.,  Sept.,  '10.     270,197     139,732     130,464     84,651      45,807 

SOUTH  SIDE  ELEVATED  RAILROAD  COMPANY. 

Yr.,  Sept.,  '11.  $2,419,922  $2,065,169   $354,753    

Yr..  Sept.,  '10.   2.348.135   2.046,250    301,885    
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General  News 


Construction  NeWs. 


DECATUR,  ALA. — The  City  Council  is  considering  the  question  o{ 
issuing  bonds  to  the  amount  of  $50,000  for  the  construction  of  a  mu- 
nicipal electric-light  plant. 

TROY,  ALA. — The  Pea  River  Power  Company  has  awarded  a  con- 
tract for  the  construction  of  a  dam  across  the  Pea  River  at  Elba.  It 
is  expected  that  2000  hp  will  be  developed  for  transmission  by  electricity 
to  the  towns  of  Troy,  Dothan,  Elba  and  others.  Charles  Henderson,  of 
Troy,  is  said  to  be  financing  the  enterprise. 

PHOENIX,  ARIZ.— The  Salt  River  Valley  Electric  Railway  Company, 
recently  incorporated,  has  applied  for  a  franchise  for  an  electric  rail- 
way in  Phoenix.  If  granted  a  franchise  the  company  proposes  to  ex- 
tend its  system  to  Scottdale,  a  distance  of  11  mile.  F.  M.  Winter 
is  interested  in  the  company. 

TUCSON,  ARIZ. — Plans  are  being  considered  for  the  erection  of  a 
central  electric  power  plant  for  the  Hart  Ranch,  near  Shawnrita,  to 
supply  electricity  for  a  pumping  system.  Dietrich  &  Goetz,  or  Tucson, 
Ariz.,  are  engineers. 

ARKADELPHIA,  ARK.— The  Southwestern  Telegraph  &  Telephone 
Company  has  purchased  nine  local  exchanges  of  the  North  Arkansas 
Telephone  Company,  giving  the  Southwestern  company  a  toll  line  along 
the  Missouri  &  North  Arkansas  Railway  into  Eureka  Springs  and 
northwest  Arkansas  territory.  The  exchanges  are  located  at  Arkadel- 
phia,  Malvern,  Lonoke,  Searcy,  Heber  Springs,  Leslie,  Marshall,  Conway 
and   Morrillton. 

BAKERSFIELD,  CAL. — Preparations  are  being  made  by  the  San 
Joaquin  Light  &■  Power  Company  to  erect  a  transmission  line  from 
Bakersfield  to  the  Weed  Patch  Company's  property,  a  distance  of  17 
miles.  The  San  Joaquin  company  will  supply  electricity  for  a  number  of 
power  plants  to  be  installed  in  that  vicinity. 

DIXON,  CAL. — Arrangements  are  being  made  by  the  Pacific  Gas  & 
Electric  Company  for  rewiring  the  residence  portion  of  the  city  tor 
the  purpose  of  establishing  a  twenty-four-hour  service.  Flat  rates  will  be 
discarded  and  meters  installed  throuhout  the  entire  system. 

GRIMES,  CAL.— The  Pacific  Gas  &  Electric  Company  is  making  ar- 
rangements to  extend  its  transmission  line  from  Knight's  Landing  to 
Howell  Point  to  supply  electricity  for  operating  pumps  for  irrigation 
purposes. 

HAWTHORNE.  CAL.— The  Southern  California  Edison  Company 
has  been  awarded  a  contract  by  the  Board  of  Supervisors  of  Los 
Angeles  County  for  the  installation  of  seventy-five  street  lamps  in  Haw- 
thorne. 

LOS  ANGELES,  CAL.— The  Pacific  Light  &  Power  Company  has 
taken  out  a  permit  to  build  an  addition  to  the  transformer  house  at  its 
Hollywood  substation. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  has 
placed  an  order  with  the  General  Electric  Company  for  one  motor-gene- 
rator set,  one  17-kw,  5'00-125-volt  exciter  and  three  450-15,000:13,500- 
2250-volt   core-type   transformers. 

MARYSVILLE.  CAL. — The  installation  of  an  ornamental  street-light- 
ing system  on  D  Street  has  been  assured  by  contributions  from  business 
firms  and  property  owners  amounting  to  $5,000.  The  committee  is  now 
collecting  funds  for  installing  arches  at  Third  and  E  Streets  and  also 
at  Third  and  C  Streets.  It  is  planned  to  light  the  entire  business  district 
with  arches. 

MODESTO,  CAL.— The  Sierra  &  San  Francisco  Power  Company  has 
taken  over  the  property  of  the  La  Grange  Water  &  Power  Company  in 
Modesto.  It  is  said  that  the  transformers  and  other  equipment  of  the 
Sierra  company  will  be  transferred  to  the  Oakdale  station  of  the  com- 
pany. The  Sierra  company  will  remove  its  offices  and  equipment  to  the 
office  of  the  La  Grange  company. 

ONTARIO,  CAL. — An  agreement  has  been  entered  into  between  the 
Ontario  Power  Company  and  the  Southern  California  Edison  Company 
whereby  the  Edison  company  is  to  furnish  the  local  company  with 
electricity  in  case  of  emergencies  or  when  extra  heavy  demands  are 
being  made  upon  it  and  the  Ontario  company  is  to  supply  the  Edison 
company  with  its  surplus.  The  new  arrangements  will  prevent  the 
necessity  of  enlarging  the  steam  plant  for  emergencies.  The  steam 
plant  will  not  be  discarded  but  will  be  used  when  needed. 

PORTERVILLE,  CAL.— The  Tulare  County  Power  Company  ex- 
pects to  be  ready  to  deliver  energy  to  its  patrons  not  later  than  April. 
1912.  This  company  is  a  co-operative  concern  and  each  share  of  stock 
carries  with  it  an  agreement  from  the  company  to  deliver  1  hp  of 
electricity  annually.  The  substation  from  which  the  electrical  energy 
will  be  distributed  in  the  orange  district  will  be  located  near  Strath- 
more,  work  on  which  will  begin  in  the  near  future.  A  site  has  been 
secured  in  Tulare  for  a  station  which  will  supply  electricity  in  the 
dairy  district,  and  where  a  steam  auxiliary  plant  will  be  located. 


ROSEVILLE,  CAL. — A  committee  has  been  appointed  to  negotiate 
the  Pacific  Gas  &  Electric  Company  for  the  purchase  of  the  local  elcc 
light    plant. 

SACRAMENTO,  CAL.— The  Pacific  Gas  &  Electric  Company  has  > 
plied  to  the  Board  of  City  Trustees  for  franchises  to  extend  its  sy;  n 
into  the  annexed  districts. 

SAN  BERNARDINO,  CAL.— The  Southern  Sierras  Power  Comi 
has  awarded  the  contract  for  the  construction  of  a  one-story  pi 
house,  66  ft.  x  67  ft.,  in  San  Bernardino,  to  Hoyt  Brothers,  Monadi 
Block,  San  Francisco,  Cal.,  for  $20,000.  The  work  includes  the  t 
dations  for  the  machinery,  which  will  be  installed  by  C.  C.  M 
Company,  of  San  Francisco,  Cal.,  to  cost  about  $150,000. 

SAN  FRANCISCO,  CAL.— The  contract  for  furnishing  and  insta 
steam  turbines,  generators  and  main  switchboard  in  power  house 
laundry  building  in  the  Hall  of  Justice  has  been  awarded  to  Fred' 
C.  Roberts  &  Company,  of  San  Francisco,  Cal.,  for  $23,198. 

SAN  FRANCISCO.  CAL.— The  Western  Power  Company  has  fil 
certificate  with  the  Secretary  of  State  at  Trenton,  N.  J.,  showin 
increase  in  capital  stock  from  $18,000,000  to  $20,670,000.  E.  E.  Ha 
is  president  of  the  company  and   H.   P.  Wilson  secretary. 

SAN  FRANCISCO,  CAL. — Plans  and  specifications  are  being  pre} 
by  the  Bureau  of  Engineering  as  follows:  (a)  For  construction  ot 
alarm  and  telephone  central  building;  (b)  for  furnishing  and  inst 
lateral  and  miscellaneous  ducts  and  setting  box  standards;  (c)  for 
nishing  and  installing  telephone  cable  and  appurtenances;  (d)  for 
nishing  and  installing  telephone  equipment  and  batteries;  (e)  for  fu^ 
ing  and  installing  telephone  boxes  and  standards;  (,f)  for  furnishint 
installing  gasoline  engine  and  electric  generator  with  auxiliaries;  (g 
furnishing  and  installing  motor-generator  set  with  switchboards. 

STOCKTON,  CAL. — The  Sierra  &  San  Francisco  Power  Compan 
commenced  the  construction  of  a  transmission  line  from  Mante^ 
Stockton.  The  company  has  notified  the  city  authorities  that  it  ' 
build  a  distributing  system  in  Stockton,  with  underground  condu 
the  business  district.  An  auxiliary  steam  generating  plant  wi 
erected.      H.    Jackson    is   assistant    manager. 

TULARE,  CAL.— The  Tulare  County  Power  Company  is  report 
have  awarded  the  contract  for  the  construction  of  a  3000-hp  stear 
bine  plant  for  irrigation  purposes  to  the  Hunt-Mirk  Company,  0; 
Francisco,   Cal. 

DENVER,  COL. — The  Denver  City  Tramways  Company  is  pk 
to  build  an  extension  along  Colorado  Boulevard  and  Twenty-ninth 
nue.   in   Denver. 

LAMAR,  COL.— The  plant  and  holdings  of  the  Lamar  light,  F 
Power  Company  have  been  purchased  by  the  Associated  Engineers' 
pany,  of  Colorado  City,  Col.  The  new  company,  it  is  said,  will 
extensive  improvements  to  the  property.  T.  L.  Wilkinson,  of  E 
Col.,  is  president  of  the  Associated  Engineers*  Company  and  E.  C 
Deist,   of   Colorado   Springs,   secretary. 

PLTEBLO,  COL.— The  Pueblo  &  Suburban  Traction  v^  Lighting  - 
pany  will  soon  place  contracts  for  laying  about  6  miles  of  track  ai 
concrete  bridges. 

TRINIDAD,    COL.— The    Trinidad    Electric    Transmission,    Rail 
Gas   Company   contemplates  the   purchase   of  two   2000-kw  turbines, 
1000-kw   transformers,    coal-handling   machinery,   boilers   with  a   rat 
1000  hp  and  stokers  for  its  power  plant  in  Trinidad,  and  also  reb  - 
about   19  miles  of  track  in  the  near  future. 

NEW    HAVEN,    CONN.— The    Shore    Line    Electric    Railway   C(   - 
has   awarded   the   contract   for   the   construction    of   an   extension  b   ' 
Ivory  town    and    Deep    River    to    the    Cavanaugh-McCatfrey    Comps 
Boston,   Mass.    It  is  expected  that  the   railway  will  b^  extended  t( 
ter  as  soon  as  the  right-of-way  is  secured. 

SAVBROOK,    CONN.— -At    a    town    meeting    held    rec.  ntly   the     ■ 
voted  to  instruct  the  Selectmen  to  enter  into   a  contfact  with  the  ■■ 
Light  &  Power  Company  to  light  the  streets  of  the  town  for  a  pe 
five  years,  the  cost  not  to  exceed  $1,050  per  annum. 

AUBURNDALE,   FLA.— The  city  is  reported  to  be  contemplat 
installation  of  a  light,  water  and  ice  plant  and  a  telephone  exchan 

EROOKSVILLE,  FLA.— It  is  reported  that  the  proposition  U'Ji^^ 
a  franchise  to  Mr.  Fuller,  of  Umatilla,  to  construct  an  elect  hgiit 
plant  and  water-works  system  in  Erooksville,  will  be  submitte  to  I 
vote. 

JACKSONVILLE,  FLA.— Contracts  have  been  awarded  by  the  Eoa«i 
of  Bond  Trustees  as  follows:     To  the   H.   W.   Clark  Company.      ««'• 

JVI« 


nishing  meter  box  tops;  to  the  Allen  Contracting  Company, 
condensers  to  the  new  power  plant;  for  new  switchboard,  to  llic  ^^^ 
Electric  Company;  for  boiler,  brick  and  flue  work,  to  the  Ru;  £nr 
neering  Company,  and  to  the  Allis-Chalmers  Company,  for  i'^'W 
generator. 

MADISOX.   FLA.— The  Town   Council   has  made  arrangement-  f  ^^ 
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ourchase  of  the  local  electric<light  plant,  owned  by  the  Madison  Electric 
Power  Company.  The  proposition  offered  by  the  Couocil  and  accepted 
)y  the  company  calls  for  payment  of  $30,000  lor  the  plant  payable  at 
he  end  01   twenty  years,  with  interest  at  6  per  cent  payable  yearly. 

ST.  AUGUSTINE,  FLA.— The  plant  and  holdings  of  the  St.  Johns 
Jfht  &  Power  Company  were  sold  at  auction  on  Oct.  3  to  the  Inter-City 
"Securities  Company  at  $180,000.  The  plant  will  be  operated  as  at  present 
ind  B.  E.  Dyson,  receiver*  will  be  in  charge  until  the  company  is  reor- 
:aniaed. 

ATHENS.  GA.— Owing  to  the  low  water  in  the  Oconee  River  the 
lydroelectric  power  plants  which  supply  electricity  for  the  street  rail- 
vaya  and  lighting  in  Athens  are  closed  down.  The  large  steam  plant  of 
he  Athens  Railway  &  Electric  Company  is  in  full  operation  for  the  first 
ime  for  years. 

.   SOUTH  BOISE,  IDAHO.— The  Board  of  Village  Trustees  has  granted 

'^r  Great  Shoshone  &  Twin  Falls  Water  Power  Company  a  franchise  to 

!y  electricity  in  South  Boise  for  a  period  of  forty-one  years. 

.:'>INGT>0N,  ILL, — The  Abingdon  Electric  Company,  of  Abingdon,  III., 

]<  been  granted   a    franchise   to  supply   electricity   in   Prairie    City.     The 

'rairie  City  municipal  electric-light   plant   was   recently  destroyed   by   fire, 

nd  since   that   time  that   city  has  been   without   electrical    service.      The 

jdon    company     will     erect     a     high-tension     transmission     line     from 

ijJon  to  Prairie  City,  a  distance  of  14  miles.     Electricity  will  be  fur- 

■  1  by  the  company  in  St.  Augustine  and  also  probably  to  the  farm- 
ilong  the  line.     In  addition  to  erecting  the  line  the  company  will  in- 

a  new  Corliss  engine  and  a  generator  in  the  local  plant.     The  pro- 

'  addition  will  involve  an   expenditure   of  about  $10,000. 
.^THUR.    ILI^ — The    Artnur    Mutual    Telephone    Company    has    pur- 

d  a  site  on  which  it  proposes  to  erect  an  exchange  building. 
HICAGO.   ILL. — Plans   for  the   proposed   municipal   tuberculosis   sani- 

m  to  be  erected  at  North  Fortieth  Street,  between  Bryn  Mawr  and 
'  rson   Avenues,   Chicago,   III.,    provide    for   an   administration   building 

r  house,  dining  room  and  service  building,  three  infirmary  build- 
two   nurses'    homes   and    ten    open-air   cottages    with    a   capacity   of 

ty  patients  each.  The  cost  of  the  buildings  is  estimated  at  $818,323. 
MILLICOTHE,     ILL. — A     committee     has     been     appointed     by     the 

■  ess  Men's  ,^ssociation  to  take  charge  of  installing  an  ornamental 
ng  system  in  Chillicothe. 

MILLICOTHE.     ILL.— The    People's    Telephone    Company    has    sold 

■  stem  to  E.  S.  Sterrett,  C.  A.  Camp,  of  Henry,  111.,  and  C.  B. 
Me,  of  Toliet,  111.  A  franchise  has  been  granted  the  new  owners 
in  the  city   of  Chillicothe  and  the  village   of   North   Chillicothe.      It 

-.lid  that  the  plant  will  be  entirely  overhauled  and  the  wires 
1  underground.     A  new  building  will  be  erected  at  Third  and  Pine 

•  IS  and  a  new  switchboard  and  central-station  equipment  and  new 
*  will  he  installed. 

'  GIN,  ILL. — The  Commercial  Club  is  interested  in  the  proposilion 
•^lall  an  ornamental  street-lighting  system  in  the  business  district  in 

MA'A,  ILL. — The  Commercial  Club  is  considering  plans  for  the  in- 
iiion  of  an  ornamental  street-lighting^  system  in  the  business  dis- 
It  is  proposed  to  erect  ornamental  standards  with  cluster  lamps, 
pstablishment  of  a  municipal  electric-ltght  plant  is  reported  to  be 
'  consideration. 

■'nENVILI-E,    ILL. — The   question    of    substituting    ornamental    lamp 
'ards  for  the  present  arc  lamps  is  under   consideration. 
^■rKSONVILLE,     ILL.— The     Jacksonville     Railway     &     Light     Corn- 
it  installing  a  500-hp  Mclntosh-Seymour  engine  in  its  power  house 
•cksuiiville. 

\TTOON,  ILL. — The  Chamber  of  Commerce  is  planning  a  cam- 
1  to  extend  the  ornamental  street  lighting  system  recently  in- 
"ated  throughout  the  entire  business  district. 
'ORRISON.  ILL. — The  question  of  building  an  interurban  railway 
Rock  Island  to  .Albany,  through  Morrison,  Sterling  and  Polo 
^  ->ck  Ford,  is  under  consideration.     M.  T.  McCaskey,  of  Chicago,  111.. 

tcrested   in   the   project. 
''>l^'T    VERNON.    ILL.— The    Citizens*    Gas,    Electric    &    Heating 
I'any  is  contemplating  extensive   improvements   and   extensions   to   its 
■.  including   increasing   the   capacity   of   its   reservoir   from'  30,000,000 
'.000.000  gal.,  by  raising  its  dam  2  ft,     A  new  engine  and  generator 
ng  installed.     F.    .M.   Sinsahaugh  is  manager. 
\XT0N,  ILL.— The   Consumers'  Electric   Light,  Heat  &  Power  Corn- 
is   reported    to   have    submitted    a    proposilion    to    install    an   electric 
■'•   in  Paxton,   to  cost  about  $75,000.     The   company  asks   for   a  thirty- 
franchise  and  a  ten-year  contract  for  street  lighting. 
■'ORI.A.   ILL. — The  village  of  Averyville   has   granted   the   franchises 
^  for  by  the  Peoria  City  Railway  Company  and  the  Peoria  &  North- 
Railway  Company.     Work  will   start  at   once,   it   is   reported,   on   the 
-^sed    impnn-ements,    which    will    involve    an    expenditure    of    about 
'■00. 

'KTERSBURG,    ILL.— The    Central    Union    Telephone    Company    and 

Petersburg  Telephone-  Company  has  been  consolidated  under  the  name 

he    People's    Telephone    &    Telegraph    Company,    of    Menard    County. 

:-  new  company  will  be  capitalized  at  $100,000.     The  incorporators  and 

crs  are:   H.   IL   Colby,   of  Petersburg,   president;   George   H.    Rottger, 

"Springfield,  secretary,  and  D.  W.  Frackelton.  of  Petersburg,  treasurer. 


TUSCOLA.  ILL.— The  Douglass  County  Telephone  Company  has 
secured  the   Jarnien   Building  and   will   install   a  modern   exchange. 

ANDERSON,  IND.— The  Indiana  Service  Company,  which  recently 
filed  articles  of  incorporation  with  the  Secretary  of  State,  in  addition  to 
furnishing  electrical  service  in  several  cities  and  townships  will  also  sup- 
ply gas  and  water  service.  C.  W.  Hooven,  one  of  the  incorporators,  is 
president  of  the  Anderson  Gas  Company,  and  also  controls  the  natural  gas 
plant  at  Shelbyville,  Elwoods  and  Anderson.  Artificial  gas  will  be  gen- 
erated and  piped  to  various  cities.  Rushville,  Connersville,  Batesville, 
Tipton  and  Noblesville  are  included  in  the  plans  of  the  Indiana  S«rvice 
Company.  Howard  L.  Olds  and  John  T.  Bacon  now  control  the  light 
and   water   service  at   Newcastle  and   Rushville. 

BRAZIL,  IND.— The  City  Council  has  granted  the  Retail  Merchants* 
Association  permission  to  install  cluster  lamps  on  eight  blocks  on  Main 
Street. 

CANNELTON,  IND.— At  an  election  held  recently  in  Cannelton, 
Troy  and  Tell  City,  in  Perry  County,  the  voters  approved  of  a  subsidy 
of  2  per  cent  to  aid  the  Vincennes  &  Cannelton  Traction  line.  The 
proposed  railway  has  been  surveyed  into  Cannelton  from  \'incennes 
via  Petersburg.  Huntingbuig  and  Ferdinand.  Work  must  begin  on 
construction  of  the  road  within  ninety  days. 

ELWOOD.  IND. — Preparations  arc  being  made  for  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district.  The 
present  plan  calls  for  the  erection  of  five-lamp  standards  on  each  of  the 
four  corners  of  Main  and  Anderson  and  Main  and  Sixteenth  Streets  and 
the  remainder  of  the  standards  will  carry  three  lamps  and  will  be  set 
60  ft.  apart.  The  merchants  and  property  owners  will  pay  for  the  in- 
stallation of  the  system. 

GARY,  IND.— The  Indianapolis.  Chicago  &  Meridian  Railway  Com- 
pany has  been  granted  a  fifty-year  franchise  to  operate  a  street  railway 
on  Seventeenth  Avenue  and  a  cross  street  route  with  a  western  termi- 
nus at  the  Hammond  boundary. 

INDIANAPOLIS,  IND.— The  .-Vmerican  Traction  &  Power  Com- 
pany, a  Delaware  corporation,  will  open  an  office  in  the  Aetna  Building, 
Indianapolis,  Ind.  The  company  is  a  holding  corporation  for  electric 
railways  and  power  plants  now  in  course  of  con<:truction  in  Mississippi 
and  Kentucky.  H.  C.  Brubaker  is  president  of  the  company  and  G.  K. 
Bruce   secretary. 

KENTLAND,  IND.— R.  W.  Howard,  who  has  been  granted  a  fran- 
chise  to  supply  electricity  in  Kentland,  will  also  supply  electrical  service 
in  Brook,  Goodland  and  Sheldon.  .^  twenty-four-hour  service  will  be 
furnished.     Work  has  begun   on  construction   of  the   plant. 

MONTEZUMA,  IND. — At  a  special  election  held  recently  the  citizens 
voted  to  build  an  entire  new  electric-light  and  power  plant.  The  propo- 
sition  submitted   was  to  repair  the  old   plant   or  build  a  new   one. 

PORTLAND,  IND.— Subsidies  of  $5,000  each  were  voted  by  Monroe 
and  Wabash  Townships  to  aid  in  the  extension  of  the  Fort  Wayne  and 
Springfield   Traction   line   south   of   Portland. 

COT-UMBUS  JUNCTION.  lA.— The  City  Council  has  called  a  spe- 
cial election  to  be  held  Nov.  4  to  vote  on  the  proposition  to  grant  a  fran- 
chise to  E.  M.  Miller,  of  Greeley,  Col.,  and  R.  D.  Parks,  of  Lake  Crystal. 
Minn.,  to  install  an  electric-light  plant  in  Columbus  Junction. 

DES  MOINES,  lA.— An  order  has  been  placed  by  the  Des  Moines 
City  Railway  Company  with  the  General  Electric  Company  for  a  switch- 
board for  its  plant  at  Des  Moines. 

DES  MOINES,  lA.— The  State  Board  of  Agriculture,  it  is  reported, 
has  found  that  it  can  secure  electricity  cheaper  from  the  local  company 
for  use  at  the  Iowa  State  Fair  than  to  use  the  electric  plant  which  was 
installed  three  years  ago. 

HAMPTON,  lA. — At  an  election  held  recently  the  proposition  to 
renew  the  franchise  of  the  Hampton  Electric  Light  &  Power  Company 
was   defeated.      The   present   franchise  has  five   years  to   run. 

MANCHESTER,  lA.— The  City  Council  has  granted  Joseph  Huntchin- 
son  an  electric-light  and  power  franchise  for  a  period  of  twcnty-fi\'e 
years.  Under  the  terms  of  the  franchise  the  plant  must  be  in  operation 
prior  to  Oct.  1,  1912.  Mr.  Hutchinson  owns  the  Quaker  mill  property, 
north  of  the  city. 

NASHU.\.  lA. — The  Nashua  Power  Company,  recently  incorporated 
with  a  capital  stock  of  $21,000,  will  erect  and  operate  an  electric  plant 
in  Nashua.  G.  T.  Greeley,  G.  C.  Hoover,  W.  A.  Granger,  W.  F.  Getscti 
and  T.  W.   Kipple  are  interested  in  the  company. 

OELWEIN,  I.^.— Orders  have  been  placed  by  the  Oelwein  Light,  Heat 
&  Power  Company  for  a  new  generator  for  its  power  house.  The  com- 
pany is  increasing  the  output  of  its  plant  to  supply  electricity  to  operate 
the  piano  factory  of  Gamble  Robinson  and  other  manufacturing  estab- 
lishments.     R.   W.  Sanders,  of  Chicago,  111.,  is  president  of  the  company. 

POCAHONTAS,  lA.— Sealed  bids  wlil  be  received  by  George  Schnei- 
ders, city  clerk,  until  Oct.  27  for  furnishing  material  and  installation  of 
a  complete  electric-light  plant  for  the  city  of  Pocahontas.  Bids  will  bo 
received  on  the  entire  plant  and  on  various  portions  thereof.  Alternate 
bids  are  requested  on  a  gas-producer  plant,  high  and  low-speed  steam 
plants  and  oil-engine  equipment.  The  work  will  include  brick  or  con- 
crete power  house,  steam,  gas-producer  or  oil-engine  plant,  40-kw  or  SO  kw 
generator,  pole  line  and  wiring  and  all  accessories.  Plans  and  specifica- 
tions are  on  file  and  may  be  seen  at  the  office  of  the  city  clerk,  Pocahon- 
tas, la.,  and  at  the  office  of  the  Oscar  Clausscn  Engineering  Company, 
514   German   National   Bank,   St.   Paul,  Minn.,   where   copies   of  plans  and 
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specifications   in.iy   be   secured   on   application    to   the   company.     .\   charge 
will  be  roade  for  the  reproduction  of  the  plans. 

HUTCHINSON,  KAN. — Preparations  are  being  made  by  the  United 
Water,  Gas  &  Electric  Company  for  the  erection  of  a  high-tension  trans- 
mission line  from  Hutchinson  to  Nickerson  to  supply  electricity  in  the 
latter  city.  The  company  will  also  supply  electrical  service  to  farm- 
houses along  the  line. 

LAWRENCE.  KAN. — The  County  Commissioners  have  decided  to  pur- 
chase a  portable  electric-light  plant  for  the  new  County  Home.  It  is 
stated  that  a  small  plant  can  be  purchased  for  about  $1,000.  The  gas 
engine  which  operates  the  generating  plant  will  be  used  for  pumping 
water. 

NEWTON,  KAN.— The  local  electric-light  plant,  owned  by  the  -New- 
ton Electric  Light  &  Power  Company,  has  been  purchased  by  the  Kansas 
Gas  &  Electric  Company.  It  is  understood  that  the  power  plant  will  be 
closed  down  and  energy  for  operating  the  system  will  be  supplied  from 
the  power  plant  of  the  Kansas  company  in  Wichita.  A  new  substation 
will  be  erected  which  will  supply  electricity  for  local  consumption  in 
Newton  and  for  operating  the  Arkansas  Valley  Interurban  Railway.  The 
company's  lines  are  now  within  6  miles  of  Newton.  The  present  plant 
will  be  held  for  emergencies.  The  price  paid  for  the  plant  and  holdings 
is  said  to  be  about  $125,000.  The  Kansas  Gas  &  Electric  Company  will 
issue  bonds  to  the  amount  of  $204,000  for  the  purchase  of  and  improve- 
ments to  the  property.  James  D.  Newton,  present  manager,  will  remain  in 
diargc  of  the  plant. 

SYR.\CUSE,  K.\N. — The  contract  for  installing  the  proposed  municipal 
water  and  light  system  in  Syracuse  has  been  awarded  to  the  J.  S.  Worley 
Engineering  Company,  of  Kansas  City,  Mo.,  at  $35,800. 

HICKM.-\N,  KY.— The  Kentuck-y  Southwestern  Railway,  Light  & 
Power  Company  is  making  a  preliminary  survey  for  its  proposed  electric 
railway  between  Paducah,  Ky.,  and  Union  City,  Tenn. 

LOUISVILLE,  KY.— The  stockholders  of  the  Louisville  &  Nashville 
Railroad  Company  have  voted  to  establish  a  telephone  and  telegraph 
service  along  the  line  of  the  railroad.  The  new  wires  will  also  handle 
public  business.  The  telegraph  service  has  been  furnished  by  the  Western 
Union  Telegraph   Company   since   1884. 

WHITESBUTiG,  KY. — The  installation  of  an  electric-light  plant  in 
Whitesburg  is  under  consideration.  Jasper  Bowens,  of  Polly,  is  inter- 
ested in  the  project. 

ALEXANDRIA,  L.\.— Orders  have  been  placed  by  the  electric-light 
committee   for  a   500-kw   turbo-generator,   to  cost   $10,396. 

GLIDDEN,  L-^. — The  installation  of  a  municipal  electric-light  plant 
in  Glidden  is  reported  to  be  under  consideration. 

HOMER,  L.^. — The  City  Council  has  purchased  the  local  electric  light 
plant,  owned  by  Edward  Sawyer,  for  $5,750.  It  is  proposed  to  operate 
the  plant  in  connection  with  the  water-works  system. 

MONROE,  LA. — At  an  election  held  recently  the  citizens  voted  to 
extend  the  water,  light  and  sewerage  systems  in  different  parts  of  the 
city. 

NEW  ORLEANS,  LA.— Proposals  will  be  received  by  F.  S.  Shields, 
secretary,  at  the  office  of  the  Sewerage  and  Water  Board,  508  City 
Hall  Annex,  New  Orleans,  La.,  until  Nov.  7,  1911,  for  furnishing  and  in- 
stalling the  following  machinery:  One  6000-kw  horizontal,  high-pressure, 
condensing  steam  turbine  and  alternating-current  unit;  one  150-kw 
rotary  converter  with  stationary  transformers  and  one  seven-panel 
switchboard.  Specifications  and  blank  form  of  proposals  may  be  ob- 
tained upon  application  at  the  office  of  the  board.  George  G.  Earl  is 
superintendent. 

B.-\NGOR,  MAINE.— The  Bangor  Railway  &  Light  Company  is 
planning  to  replace  its  wooden  dam  at  Veazie,  Maine,  with  a  stone  and 
concrete  structure.  The  Bangor  Power  Company,  a  subsidiary  of  the 
Bangor  Railway  &  Electric  Company,  has  built  a  temporary  dam  at 
Oilman's  Falls,  on  the  Stillwater  branch  of  the  Penobscot  River,  and 
is  now  building  a  concrete  structure,  which  will  complete  the  original 
project  of  the  Bodwell  Water  Power  Company  at  that  point. 
The  Bangor  Railway  &  Light  Company  is  now  developing  about  12,000 
hp  and  with  improvements  under  way  or  projected  expects  to  increase 
its  output  by    10,000  to    15,000  hp. 

LIVERMORE  FALLS,  MAINE.— Plans  are  being  prepared  by  the 
Livennore  Falls  Light  &  Power  Company  for  improvements  to  the  street- 
lighting  system  in  Livermore  Falls.  It  is  proposed  to  replace  the  present 
street  lamps  with  40-cp  tungsten  lamps. 

NORWAY,  MAINE.— The  Norway  &  Paris  Street  Railway  Company 
has  awarded  a  contract  to  C.  E.  Hoxie  &  Company,  of  Augusta,  Maine, 
for  the  construction  of  a  new  concrete  dam  at  the  outlet  of  Pennessee- 
wassee  Lake,  in  Norway. 

PORTLAND,  M.MNE.— Sealed  proposals  will  be  received  by  the  City 
Hall  Building  Commission,  Portland,  Maine,  until  Nov.  9  for  lighting 
fixtures  for  the  Portland  city  hall.  Plans  and  specifications  may  be 
seen  at  the  office  of  Carrere  &  Hastings,  225  Fifth  Avenue,  New  York. 
N.  Y.,  or  John  Calvin  Stevens  and  John  Howard  Stevens,  187  Middle 
Street,   Portland,  Maine. 

PRESQUE  ISLE,  MAINE.- The  Aroostook  Valley  Railroad  Company 
is  reported  to  have  secured  permission  from  the  New  Brunswick  pro-  , 
vincial  government  for  the  construction  of  the  St.  John  Valley  Railroad 
along  the  St.  John  River  from  St.  John  to  Grand  Falls  and  St.  Leonards. 
The  proposed  railway  is  to  have  a  snbsidy  from  the  Canadian  govern- 
ment. 


BALTIMORE,  MD.— The  Subway  Commission,  it  is  reported,  has! 
petitioned  the  Board  cf  Estimate  for  approval  of  plans  calling  for  an 
additional  appropriation  of  $1,000,000  to  continue  the  construction  of  the 
subway  system.  Raleigh  C.  Thomas,  electrical  engineer  of  the  com- 
mission, states  that  the  Electrical  Commission  is  planning  to  continue 
work  on  the  underground  conduit  system  during  the  coming  year  by 
extending  trunk,  lateral  and  distributing  lines  in  practically  all  sections 
of  the  city. 

MIDDLETOWN,  MD.— The  Frederick  Gas  &  Electric  Company,  of 
Frederick,  Md.,  is  reported  to  have  submitted  a  proposition  to  the  Council 
offering  to  extend  its  electric  transmission  lines  from  Braddock  Height- 
to  Middletown. 

BROOKVILLE,  MASS.— The  Randolph  &  Holbrook  Electric  Ligl.i 
Company,  of  Randolph,  is  installing  a  street-lighting  system  in  Brook 
ville.     About  100  lamps  will  be  erected. 

GARDNER,  MASS. — With  a  view  of  installing  electricity  in  home- 
where  a  small  number  of  lamps  are  required  the  Gardner  Electric  Light 
Company  has  submitted  a  proposition  offering  to  install  four  20-cp  tung- 
sten lamps  at  the  rate  of  $1  per  month.  The  company  will  wire  the 
house  at  cost,  .^ny  one  wishing  more  than  four  lamps  may  have  them 
at  the  same  rate,  25  cents  apiece.  In  order  to  prevent  trouble  an  excess 
indicator  will  be  put  in,  -which  will  cause  all  lamps  to  flash  if  more  thar 
four  are  used  at  one  time. 

LEOMINSTER,  M.-KSS.- The  Selectmen  and  the  special  lighting  com 
mittee  have  signed  a  contract  with  the  Leominster  Electric  Light  .V 
Power  Company  for  street  lighting  for  a  period  of  five  years,  unde 
the  terms  of  which  the  company  agrees  to  replace  the  present  arc  lamp 
with  tungsten  lamps  of  100  cp,  of  which  there  are  85.  The  moonligh 
schedule  is  to  be  abolished  and  all  lamps  will  burn  all  night  and  ever: 
night.  The  company  agrees  to  supply  100-cp  tungsten  lamps  at  $32.5' 
each  per  year;  80-cp  tungsten  lamps  at  $28.50  each  and  60-cp  tungstei 
lamps  at  $28.50  per  lamp  per  year  with  all-night  service.  The  60-c 
lamps  burning  until  1  o'clock  will  cost  SIS. 24  each  per  year,  and  th 
40-cp  lamps  $15  each  per  year  on  the   same  schedule. 

PL.AINVILLE,  MASS.— .\t  a  special  town  meeting  held  Oct.  9  th 
Selectmen  were  authorized  to  enter  into  a  contract  with  the  Foxbor 
Electric  Company,  of  Foxboro,  Mass.,  for  lighting  the  streets  of  th 
town  for  a  term  of  three  years.  The  contract  calls  for  the  installatio 
of  seventy-five  lamps. 

SPRINGFIELD,  MASS.— The  Gilbert  &  Barker  Manufacturing  Con 
pany,  of  Springfield,  Mass.,  has  awarded  a  contract  to  Fred  Ley 
Company,  of  this  city,  for  the  construction  of  its  new  plant  for  tl 
manufacture  of  gas  engines,  to  be  located  at  Union  and  Spring  .\venut; 
West  Springfield.  The  new  plant  will  consist  of  nine  buildings  and  wi 
contain  a  floor  area  of  about  80,000  sfl.  ft.  The  plans  include  the  i 
stallation  of  an  electric-power  plant. 

MENOMINEE,  MICH.— Preparations  are  being  made  by  the  Menon 
nee  &  Marinette  Light  &  Traction  Company  for  increasing  the  output 
its  power  plant  in  Menominee.  New  equipment  will  soon  be  purchas 
by  the  company,  including  one  1000-hp  water  turbine,  one  1100-kw,  221 
volt,  three-phase,  60-cycle  generator,  switchboard  instruments  and  thr 
675-kw,  2200-33, 000-volt  transformers. 

MINNE.'\POLIS.  MINN.— The  VVaveland  Park  Improvement  Assoc 
tion  is  considering  plans  for  lighting  the  Waveland  district.  F.  ' 
Newell   fs   secretary   of   the   association. 

MINNEAPOLIS,  MINN. — Dr.  P.  M.  Hall,  city  health  commission, 
has  commenced  to  advertise  for  private  consumers  to  use  electrical  ener 
generated  by  an  electric  plant  to  be  installed  to  utilize  waste  stes 
at  the  Minneapolis  garbage  crematory.  There  will  be  a  surplus  above  t 
amount  needed  to  light  the  workhouse,  city  buildings  and  grounds 
the  vicinity  and  the  city  attorney  has  ruled  that  private  customers  m 
be  supplied. 

MORRIS,  MINN. — Plans  have  been  prepared  by  Fairbanks,  Mo 
&  Company,  of  St.  Paul,  Minn.,  and  submitted  to  the  town  of  Mor 
for  the  installation  of  an  electric-light  plant,  to  cost  approximately  $1 
000.  A  committee  has  been  appointed  to  consider  the  proposition. 

ST.  PAUL,  MINN.— The  St.  Paul  Southern  Electric  Railway  C( 
pany  has  consolidated  with  the  Interurban  Constrtiction  Company, 
Hastings,  Minn.,  and  has  awarded  the  contract  for  the  construction 
the  proposed  railway  to  Mankato  to  the  Hoy  &  Elzy  Company. 

NEWTON,  MISS. — The  municipal  electric-light  plant  has  been  pla- 
in  operation  and  is  now  supplying  electricity  for  commercial  and  resid 
tial  lighting.  As  soon  as  the  plant  is  entirely  completed  the  street-lif 
ing  system  will  be  turned  on.  It  has  been  decided  to  use  the  meter  : 
tern  throughout  the  entire  system.  The  Newton  Oil  &  Manufacturing  C< 
pany  has  sold  out  its  electric  system  to  the  city. 

ST.  LOUIS,  MO.— The  Tower  Grove-Manchester  Association  is  ■ 
tating  the  fluestion  of  installing  a  new  lighting  system  on  Manche: 
Avenue. 

ST.  LOUIS,  MO.— Work  has  commenced  on  the  construction  o  • 
large  building  for  the  Laclede  Gas  Light  Company,  at  the  corner  : 
Eleventh  and  Olive  Streets,  to  cost  about  $500,000. 

ST.   LOUIS.   MO.— The   Union    Electric  Light   &   Power  Company    > 
announced    a     new     schedule     of     rates     for    electricity     for    resider  1 
lighting    to    take    effect    from    Oct.    20.      Under    the    new    schedule    : 
maximum    rate   will   be    11   cents   per   kw-hour   and   the  minimum  6  ci 
per   kw-hour,  , 

WARRENBURG.  MO.— The  City  Council,  it  is  reported,  has  decte 
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ji  favor  of  municipal  ownership  of  the  electric-light  plant  and  water- 
n'ks  system.  The  franchises  of  the  companies  now  operating  in  War- 
rburg  will  soon  expire  and  a  campaign  for  lower  rates  is  on. 

ORT  SHAW,  MONT.— The  Sun  River  Irrigation  Company  will 
»ti  begin  work  on  the  construction  of  a  telephone  system  between 
Vtow  Creek  and  Warm  Springs.     J.   B.   Bond  is  engineer. 

I'INNEMUCCA,  NEV. — Work  has  begun  on  the  construction  of  the 
per  plant  of  the  Winnemucca  Water  &  laght  Company.  It  is  under 
nd  that  orders  have  already  been  placed  for  machinery  for  the  pro- 
pi  J  plant. 

ILTON,  N.  n. — The  Tilton  Electric  Company  is  planning  to  install 
aSO-hp  engine  in  its  power  plant.  The  company  is  increasing  the  out- 
p'  of  its  plant  to  meet  the  increasing  demands  for  electrical  service  in 
b'l  Tilton  and  Belmont. 

OVER.  N.   T.— Subjici  to  tJie  approval  of  the  Board  of  Public  Utility 
Citnissioners  a  certificate  has  been  filed  with  the  Secretary  of  State  con- 
st tating  the   Bernards  Electric  Company,   of   Bernardsville.   the  Eastern 
PnsyWania  Power  Company,  of  Dover,  and  the  Warren  County  Power 
C>any,    whose    registered    office    is    at    Jersey    City.     The    new    company 
w'  be   known    as    the    Eastern    Pennsylvania    Power    Company    and    will 
biapitalized  at  $258,500,   of  which  $157,000   will   be  given  to  the   stock- 
hcers  of  the  old  Eastern   Pennsylvania  Power  Company  in  exchange  for 
ifc-   present   holdings.     The    Bernards    Water    Company    stockholders   are 
tOTceive  ten   shares  of   new  stock   for   each   five   held  by   them   and   the 
St.   of  the   Warren   company   is   to   be   exchanged    for   an   equal    amount 
ps  value  of  stock  in  the  new  company.    It  is  said  that  the  new  company 
ptoses  to  erect  a  large  power  plant  in  the  vicinity  of  Mount  Pocono. 
K^EY   CITY,    N.    J. — Plans    are    being    considered    for    installing    an 
ual  lighting  system  in  the  shopping  district  and  placing  the  wires 
lund.    It   is  proposed   to   erect  brackets  each   carrying   four   lamps 
;  ulcs  that  carry  the  trolley  wire?.     Under  the  terms  of  an  agree- 
-.e   Public    Service    Electric    Company    is   to    lay.  at    least    2500    lin- 
nduits  each  year  in  any  street  or  streets  it  chooses  and  2500  ft. 
streets  designated  by  the  Street  and  Water  Board. 
VILLE,    N.    J. — The    City    Council    has    passed    an    ordinance    to 
;he    question    of    issuing    bonds    for    the    erection    of    a    municipal 
ight  and  power  plant  to  a  vote  of  the  people  at  the   November 

.HAMTON,  N.  Y.— Sealed  bids  will  be  received  by  S.  W.  Murray. 

>  of  Board  of  Contract  and  Supply,  Binghamton,  N.  Y.,  until 
for    the    construction    of    an    electrical    conduit    system    and    in- 

:i  of  boulevard  lamp-posts  on  Court  Street.  Plans  and  specifica- 
11  be  furnished  on-  application  to  J.  A.  Giles,  city  engineer.  A 
of   $15    will    be    required,    which    will    be    refunded   on    return    of 

!IAMT0N,    N.    Y. — The    contract    between    the   city    of    Bingham- 

the  Binghamton  Light,  Heat  &  Power  Company,  whereby  the 
ires  a  three-year  lighting  contract  under  a  new  system  that  pro- 
'  an  equal  distribution  of  lamps  throughout  the  city  has  been 
Work  will  begin  at  once  on  erection  of  poles  and  wires.  It  is 
:  to  have  part  of  the  system  in  operation  within  thirty  days  and 
'e  system  by  Jan.   1. 

'.VA,  N.  Y. — Plans  have  been  prepared  by  the  Central  New  York 
Klcctric  Company  for  enlarging  its  Geneva  plant,  calling  for  an 
ure  of  about  $40,000.     The  work  will  include  the  installation  of 

boiler. 
TON,  N.  Y. — The  Board  of  Water  and  Light  Commissioners  is  in 
^et  for  a   100  or  150-kw,  direct-current,   250-volt,  direct-connected 

ven  generating  unit  and  balance  set  for  three-wire  system.    E.  R. 

is  secretary. 
'  E  FALLS,  N.  Y.— The  Utica  Gas  &  Electric  Company  has  sub- 
1    proposal   to   the   Board   of   Aldermen    for   street   lighting,    under 
'  of  which  the  company  offers  to  supply  arc  lamps  at  $82.13  each 
*    and    incandescent   lamps   at    $24    per    year.     Under   the    present 

tbc  city  pays  $35  per  year  per  lamp  for  arc  lamp?  and  $12  each 
■idcsccnt  lamps.  The  contract  calls  for  163  arc  lamps  and  thir- 
^ndescent  lamps.      Owing  to  competition   between    the    Utica  Gas 

c   Company  and   the   Hudson    River   Electric   Power   Company   at 

.  the  city  secured  arc  lamps  for  $35  per  year  and  awarded  a  tive- 

tract  to  the  Utica  Gas  &  Electric  Company. 

TERVIS,    X.    Y. — Plans   are   being   considered    for   utiliiing    the 

^er  of  Shohola   Falls  to  generate  electricity  for   transmission   to 

~*i8.     The   present   plan    is   to   build   a    dam    on    Shohola   brook   at 

.  which  are  about  7  miles  from  where  the  brook  empties  into  the 

River.    The  power   house   would   be   located   near  the   river  and 

r  conveyed  to  it  by  means  of  a  large  pipe  line.    John  G.  Hillard 

V.   Hillard,   who   own   the    Shohola   property,    are   said   to   be   in- 

n  the  project. 

■  A,  N.  C. — It  is  reported  that  extensions  and  improvements  to  the 

light    and    water-works    systems    are    contemplated,    involving    an 

cxpe^iture  of  about  $20,000. 

SI  LBY,  N.  C. — Negotiations  have  been  closed  between  the  Board 
of  ji.ermen  and  the  Shelby  Light  &  Power  Company,  whereby  the 
'towTjvill   Uke    over   the    property    of    the    Shelby    company,    at    $13,000. 

inCint  will  be  owned  and  operated  by  the  municipality. 
-"      *^.EY,  N.  D. — The  Finley  Light  &  Power  Company  has  awarded  a 
cont't  to  the  Battery  Power  Company,  of  Milwaukee.   Wis.,   for  the  in- 
iStalla.n  of  an  electric-light  plant. 


CINCINNATI.  OHIO.— The  Ohio  Electric  Railway  Company  has  com- 
menced work  on  the  erection  of  its  substation  at  Hcrr's  crossing  in 
Urbana. 

COLUMBUS,  OHIO.— Bids  will  be  received  by  II.  S.  Holton.  director 
of  public  service,  until  Oct.  27  for  furnishing  material  and  installing 
a  cluster  lamp-lighting  system  for  part  of  the  city  in  accordance  with 
plans  and  specifications  on  file  in  office  of  the  director  of  public  works 
and  the  Department  of  Lighting,  Dublin  Avenue,  from  whom  copies  may 
be  obtained.     The  specifications  call  for  866  ornamental  standards. 

DEL.\WARE,  OHIO. — The  proposition  to  purchase  the  plant  of  the 
Delaware  Electric  Light,  Heat  &  Power  Company,  to  "be  owned  and 
operated  by  the  municipality,  will  be  submitted  to  a  vote  of  the  people  at 
the  regular  election  to  be  held  Nov.  7.  The  company  has  submitted  a 
proposition  to  the  City  Council  offering  to  sell  the  plant  to  the  city  for 
$137,500. 

SPRINGFIELD,  OHIO.— The  question  of  installing  an  electric  plant 
in  the  new  high  school  building  or  substituting  a  transformer  is  under 
consideration  by  the  Board  of  Education.  The  cost  of  installing  a  trans- 
former is  estimated  at  $1,200.  while  an  electric  plant  would  cost  from 
$6,000  to   $7,000. 

VAN  WERT,  OHIO.— The  Van  Wert  Public  Service  Company  has 
submitted  a  proposal  to  the  City  Council  for  street  lighting,  offering  to 
furnish  100  street  arc  lamps  at  $70  each  per  year  and  $65  per  year  for 
each  additional  lamp,  under  a  moonlight  schedule,  and  $80  each  per  year 
under  an  all-night  schedule.  The  company  agrees  to  substitute  two  series 
tungsten  incandescent  lamps  for  one  arc  lamp  where  desired.  The  Trini- 
dad Power  &  Transmission  Company,  which  was  recently  granted  a 
franchise  by  the  City  Council  to  erect  an  electric-light  plant  in  this  city, 
failed  to  submit  a  bid,  the  reason  assigned,  it  is  said,  being  that  the 
Auglaize  Power  Company,  which  is  now  building  a  hydroelectric  plant  and 
dam  at  Defiance,  will  be  able  to  supply  electricity  at  a  rate  which  could 
not  be  touched  by  local  steam  plants  and  that  it  would  be  foolhardy  to 
risk  the  investment  required  for  the  installation  of  an  electric  plant. 

AFTON,  OKLA. — The  proposition  to  issue  $20,000  in  bonds,  the  pro- 
ceeds to  be  used  for  the  installation  of  a  municipal  electric-light  plant 
and  water-works  system,  will  be  soon  submitted  to  a  vote. 

BARTLESVILLE,  OKLA.— The  Bartlesville  Interurban  Railway  Com- 
pany  is  building  a  new  power  house  in  Bartlesville.  The  equipment  will 
include  a  500-kw  AUis-Chalmers  turbine  set  with  type  "C"  condenser. 
The  company  expects  to  install  a  400-hp  Babcock  &  Wilcox  boiler. 

CUSTER  CITY.  OKLA.— The  Western  Engineering  Company  is  pre- 
paring plans  and  specifications  for  water-works  and  electric-light  plant 
for  Custer  City,  Okla.,  to  cost  approximately  $40,000. 

FAIRL.AND,  OKLA. — L.  D.  Long,  it  is  reported,  is  planning  to 
install  an  electric-light  plant  in  Fairland.  It  is  understood  that  an  order 
has  already  been   placed   for  machinery. 

GROVE,  OKLA. — Plans  and  specifications  are  being  prepared  by  the 
Western  Engineering  Company  for  an  electric-light  plant  and  water- 
works system  for  Grove,  to  cost  $35,000. 

HOWE,  OKLA. — An  election  will  be  held  Nov.  4  to  vote  on  the 
proposition  to  grant  a  franchise  to  the  Howe  Electric  Light  &  Power 
Company  to  install  an  electric-light  plant  in  Howe. 

PAULS  VALLEY,  OKLA.— The  Oklahoma  State  Corporation  Com- 
mission has  directed  the  Washita  Electric  Power  Company,  of  Pauls 
\'alley,  to  install  a  steam  power  plant  as  an  auxiliary  to  its  water-power 
plant,  in  order  to  supply  adequate  electrical  service  at  all  times.  The 
company  has  increased  its  rate  for  energy  from  12  cents  to  15  cents  per 
kw-hour. 

BAKER  CITY,  ORE.— The  City  Council  has  granted  the  petition  of 
the  Eagle  Electric  Power  Company  for  a  year's  extension  to  it?  fran- 
chise. Under  the  terms  of  the  franchise,  as  it  now  stands,  the  company 
must  have  its  plant  in  operation  by  October,   1912. 

BEND,  ORE. — The  Bend  Water,  Light  &  Power  Company  has  been 
granted  a  franchise  to  extend  its  water  and  electric  service  in  new  ad- 
ditions to  the  city  territory. 

FLORENCE.  ORE. — The  proposition  to  grant  a  franchise  to  the 
Florence  Electric  Company  to  install  an  electric-light  and  power  system 
and  one  to  the  Florence-Mapleton  Independent  Telephone  Company  for  a 
telephone  system  in  Florence  will  be  submitted  to  a  vote  of  the  people. 

PORTLAND,  ORE.— The  Southern  Pacific  Company  is  planning  to 
equip  its  railway   from   Portland  to   McMinnville   for  electrical  operation. 

PORTLAND,  ORE.— Preparations  are  being  made  by  engineers  of  the 
Pacific  Power  &  Light  Company  for  making  surveys  for  the  erection  of 
a  high-tension  transmission  line  between  Wallola  and  The  Dalles,  for 
the  purpose  of  supplying  electricity  in  the  territory'  between  the  two 
cities.  The  proposed  line  will  be  about  130  miles  in  length  and  will  cost 
about  $375,000.  The  company  owns  practically  all  the  electric  plants  in 
the  Columbia,  Yakima  and  Walla  Walla  River  valleys. 

PORTLAND,  ORE. — An  ordinance  has  been  introduced  in  the  City 
Council  to  provide  more  street  lamps  for  the  suburbs  of  the  city.  The 
contract  with  the  Portland  Railway,  Light  &  Power  Company  calls  for 
arc  lamps  at  $75  each  per  year,  with  underground  service,  and  $56 
each  per  year  from  overhead  wires.  It  also  provides  that  the  company 
extend  its  lighting  system  1200  ft.  beyond  lamps  in  use  when  the  con- 
tract took  effect  without  extra  charge  to  the  city.  Beyond  this,  how- 
ever, the  company  refuses  to  install  extra  lamps  without  extra  com- 
pensation  from  the  city  in  addition  to  the  rate  of  maintenance.      Several 
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hundred  applications  for  lamps  have  been  made  beyond  the  1200-£l  limit. 
It  is  ;>roposed  to  call  for  bids  for  lighting  service  in  certain  parts  of 
Portland.  The  Mount  Hood  Railway  &  Light  Company,  it  is  under- 
stood, has  offered  to  furnish  the  service^ 

ST.  HELENS,  ORE.— Application  has  been  made  by  Charles  R. 
McCormick  for  a  franchise  for  an  electric  railway  in  St.  Helens. 

WOODBURN;  ore. — Negotiations  have  been  closed  whereby  the 
Northwestern  Long- Distance  Telephone  Company  takes  over  the  local 
telephone  system*  owned  and  operated  by  Henry  Chappelle,  of  Wood- 
burn. 

VVOOLLEY,  ORE.— The  Bellingham  &  Skagitt  Interurban  Railway 
Company  has  applied  for  a  franchise  to  erect  an  electric-light  and 
power  plant  in  Woolley. 

LANCASTER,  PA. — Announcement  has  been  made  of  the  consolida- 
tion of  several  illuminating  and  power  companies  under  the  name  of  the 
Edison  Electric  Company,  of  Lancaster,  Pa.  The  company  is  capitalized 
at  $1,500,000  and  was  formed  by  the  merger  of  the  Edison  Electric 
Illuminating  Company,  of  Lancaster;  Columbia  Light.  Heat  &  Power 
Company,  of  Columbia;  Lititz  Electric  Heat  &  Power  Company,  ot 
Litilz;  Mountville.  Penn  Township.  Rapho  Township,  Mount  Joy  Town- 
ship, East  and  West  Donegal  Townships  Electric  Light  Companies;  East 
and  West  Lampeter  Townships,  Manor  Township,  Warwick  Township 
and  Lancaster  Township  Electric  Companies,  and  Manlieim  Suburban 
Electric  Company.  The  officers  are:  W.  W.  Greist.  of  Lancaster,  presi- 
dent ;  George  Bullock,  of  New  York,  X.  V.,  vice-president,  and  J.  S. 
Grabill,  Jr.,   secretary  and   treasurer. 

LO'KETTO,  PA. — It  is  reported  that  the  management  of  St.  Francis 
College  has  decided  not  to  supply  electricity  to  light  the  streets  and 
residences  of  the  borough  of  Loretto. 

MALVERN,  PA.— The  P-jblic  Service  Company  of  West  Chester  is 
erecting  a  new  transmission  line  to  Malvern  and  will  soon  supply  elec- 
tricity in  this  town.  The  company  has  purchased  the  plant  and  hold- 
ings of  the  Ridley  Creek  Supply  Company  in  Malvern.  The  Ridley 
company  had  the  contract  for  lighting  the  streets  of  the  borough.  The 
plant  of  the  Ridley  Creek  company  in  Williston  was  not  included  in  the 
purchase. 

PITTSBURGH,  PA.— Plans  are  being  considered  by  the  West  Penn 
Railways  Company  for  improvements  and  extensions  to  its  system  in 
western  Pennsylvania,  involving  an  expenditure  of  about  $2,000,000.  The 
new  extensions  will  include  one  from  Greenburg  to  New  Alexandria,  an- 
other from  New  Alexandria  to  Latrobe  and  a  third  to  cover  a  district 
between  West  Newton  and  Scott  Haven.  Rights-of-way  have  been  ac- 
quired   for   these    extensions   and   surveys   are    being    made. 

PITTSBURGH,  PA.—A  meeting  of  the  stockholders  of  the  Pennsyl- 
vania Light  &  Power  Company,  of  Pittsburgh,  has  been  called  for  Oct. 
26  to  vote  on  the  proposition  to  increase  the  capital  stock  from  $650,000 
to  $1,000,000  to  provide  funds  for  extensions  to  its  system.  The  com- 
pany proposes  to  extend  its  transmission  lines  across  the  Ohio  River 
into  McKee's  Rocks,  where  it  obtained  a  franchise  in  September.  Plans 
have  also  been  completed  for  the  installation  of  underground  conduits 
over  a  considerable  portion  of  the  North  Side,  where  the  streets  are 
being  raised. 

SHARON,  PA. — ^The  Lawrence  Hydro- Electric  Company,  recently 
organized,  has  applied  for  a  charter  permitting  it  to  construct  a  dam 
on  Slippery  Creek  for  the  purpose  of  supplying  power  in  Laurence, 
Mercer  and  Butler  Counties. 

SOMERSET,  P.^. — Preparations  are  being  made  by  the  Somerset  Rail- 
way Company  to  begin  work  on  the  construction  of  its  proposed  railway 
between   Somerset  and  Rockwood,   a   distance  of    10  miles. 

SUNBURY,  PA. — Announcement  has  been  made  of  the  consolidation 
of  the  Sunbury  Gas,  Edison  Illuminating,  Sunbury  Electric  Light  & 
Power,  Northumberland  Electric  Illuminating  and  the  United  Light  & 
Power  Companies  under  the  name  of  the  Edison  Electric  Illuminating 
Company,  of  Sunbury.  The  company  is  capitalized  at  $250,000  and  the 
oflScers  are:  George  Scott  Stewart,  of  Philadelphia,  Pa.,  president;  W.  W. 
Hepburn,  of  Philadelphia,  Pa.,  vice-president,  and  E.  R.  Tatnall,  of 
Haverford,   secretary   and   treasurer. 

SIOUX  FALLS.  S.  D.— Funds  have  been  provided  by  the  County 
Commissioners  of  the  counties  of  Hughes,  Sully  and  Stanley  for  pre- 
liminary investigations  for  developing  the  water-power  of  what  is 
known  as  the  Little  Bend  of  the  Missouri.  It  is  estimated  that  a  mini- 
mum of  35,000  hp  can  be  developed.  It  is  also  proposed  to  utilize  the 
water  for  irrigating  purposes  over  a  wide  territory  and  also  to  use  the 
power  developed  to  lift  the  water  to  large  reservoirs  for  irrigation  pur- 
poses. Application  will  be  made  to  Congress  for  permission  to  construct 
canals  and  dams  and  locks  necessary. 

WAVERLY,  TEXN. — At  an  election  held  recently  the  proposition  to 
issue  bonds  to  purchase  the  local  electric-light  plant,  owned  by  the 
Waverly   Electric    Company,    was   carried. 

GREENVILLE,  TEX. — The  building  formerly  used  as  a  power  house 
for  the  municipal  electric-light  plant  was  destroyed  by  fire  on  Oct.  6. 
A  new  generator  valued   at  $2,000   was  also   destroyed. 

SEGUIN,  TEX. — Bids  will  be  received  by  Rev.  J.  Romberg,  care 
of  C.  H.  Page  &  Brother,  architects,  Austin,  Tex.,  until  Nov.  2  for 
wiring  the  Lutheran  College  building  and  servants*  building  at  Seguin, 
Tex. 

WACO,    TEX. — The    City    Commissioners    are    reported    to    have    can- 


celed a  bond  issue,  voted  some  time  ago,  for  the  installation  of 
municipal  electric-light  plant.  It  is  said  that  a  contract  has  been  award 
to  the  Waco  Gas  &  Electric  Company  for  street  lighting  for  a  peri 
of  ten  years.  The  company,  it  is  reported,  has  made  a  reduction  of 
per    cent    in    the    price    formerly    paid    for    arc    lamps. 

YOAKUM,  TEX. — The  Creamery  Dairy  Company,  it  is  report 
is  contemplating  the  installation  of  an  electric-light  system  at  its  pi; 
in  addition  to  a  125-ton  ice  plant. 

CHATHAM,  VA.— The  Town  Council  is  reported  to  have  decided 
advertise  for  bids  on  a  franchise  to  supply  electricity  in  Chatham. 

CLIFTON  FORGE.  VA.— The  Clifton  Forge  Ice  &  Bottling  Works 
reported  to  have  awarded  contracts  for  additional  machinery,  includ 
a  750-kw  generating  unit,  condenser  and  water-tube  boiler,  W, 
Mathews  is  president  of  the  company. 

RO.^NOKE,  VA.- — ^Extensive  improvements  are  contemplated  by 
Roanoke  Street  Railway  &  Electric  Company  which  will  involve  an 
penditure  of  about  $235,000.  Orders  have  been  placed  by  the  com]' 
for  a  new  steam  turbine  for  its  steam  power  plant  en  Walnut  Avci 
which  will  increase  the  output  by  3500  hp.  The  new  turbine  axul  cq 
ment  will  cost  about  $45,000;  new  car  barns,  $75,000;  substation 
Mason's   Creek,    $15,000,   and   new   track  and   street    paving.    $100,000. 

SUFFOLK,    VA.— The    Southern    Bell    Telephone    Company    has   ta 
over  the   plant  and  holdings  of  the  Atlantic  Coast  Company,  an  indo] 
dent  system,   which   operates   in   several   cities   and  towns  in   eastern 
ginia  and  eastern  North  Carolina. 

CHELAN.  WASH.— The  Great  Northern  Railroad  Company,  n 
reported,  is  planning  to  erect  a  large  hydroelectric  plant  on  the  Cli 
River  gorge,  near  Chelan.  H.  M.  Herzog,  of  Seattle,  Wash.,  is 
gineer. 

DUV.\LL.  WASH.— Application  has  been  made  to  the  Board 
County  Commissioners  by  John  F.  Miller,  attorney,  American  I 
Building,  Seattle,  Wash.,  representing  local  capitalists,  for  a  fraiu 
to  operate  an  electric-light  system  and  water-works  system  over 
county  roads  and  streets  in  Duval.  The  cost  of  the  proposed  sy 
is  estimated  at  about  $500,000. 

HAXFORD,  WASH.— The  plant  and  holdings  of  the  Hanford 
gation  &  Power  Company  have  been  acquired  by  the  Pacific  Pow 
Light  Company,  of  Portland,  Ore.  The  Hanford  system  will  be 
rated  in  conjunction  with  its  other  properties.  It  is  said  that  plan 
being  considered  for  enlarging  the  Hanford  plant  at  Priest  Rapids. 
W.  Talbot,  of  Portland,   Ore.,  is  president  of  the  Pacific  company. 

MORGAXTOWN,  W.  VA.— The  Union  Utilities  Company  is  plai 
to  install  motor-driven  pumps  at  its  water-works  pumping  station  in 
gantown. 

POINT  PLEASAXT,  W.  VA. — It  is  reported  that  preparation: 
being  made  for  the  erection  of  two  additions  to  the  local  electric 
plant,  one  of  which  will  provide  space  for  additional  electric  genei 
machinery  and  the  other  for  a  cold-storage  and  ice  plant.  S; 
Sutton,  it  is  said,  has  been  engaged  to  supervise  the  erection  0 
buildings  and  the  Bert  L.  Baldwin  Company,  of  Cincinnati,  Ohio 
have  charge  of  the  installation  of  machinery. 

PRIXCETON,    W.    VA.— The    Appalachian    Power    Company  has  ' 
a  trust   deed  in  the   office   of  the  clerk   of  the  county  court  in  Prii 
and  in  Welch  on  all  its  properties  in  the  sum  of  $25,000,000.    The 
pi;ny    is    capitalized    at    $25,000,000    and    has    recently    purchased   el' 
light    and    power    plants    in    addition    to    securing    rights-of-way  and    ■ 
chises  which  permit  it  to  erect  a  system  of  dams  to  furnish  hydroe  '' 
power    for    coal    plants,    villages,    cities    and    manufacturing    industr 
Virginia  and  West   Virginia. 

WHEELIXG,  W.  VA.— Plans  are  being  considered  by  the  WI  ■• 
Traction  Company  for  the  construction  of  an  extension  of  its  systen  ' 
Moundsville  to  Barton  and  St.  Clairsville. 

LA    CROSSE,    WIS.— Plans    are    being    considered    by    the    La     * 
Water   Power   Company   to    rebuild   the   wrecked   portions  of  the  I  -^ 
and    the    upper    dams   at    once,    the    cost    of    which   is   estimated  at   ■ 
$100,000.     W.   J.   Ferris,  president   of   the   company,   will   have  cha 
the   work. 

MADISON,  WIS.— Announcement  has  been  made  by  State  F  »'■ 
E.  M.  Griffith  that  work  has  begun  on  the  installation  of  a  tel  "^ 
system  to  be  used  as  a  protection  against  forest  fires  in  Wisconsii 

MENESHA,  WIS.— The  City  Council  has  passed  an  ordinance     he: 
izing  an   issue   of  bonds  to  the  amount   of  $40,000  for  extensions 
electric-light   plant  and   water-works  system. 

MILWAUKEE,  WIS.— The  Department  of  Public  Works  is  t -rtci 
to  have  awarded  a  contract  for  the  installation  of  a  steam  i  ^'S^' 
motor  generator  set,  etc.,  in  the  municipal  incinerator  to  tht  '^ 
Chalmers  Company,  of  Milwaukee,  Wis.,  for  $12,617.  Harry  E.  "S- 
is  Commissioner  of  Public  Works. 

PRESCOTT.  WIS.— The  Prescott  dam  on  Kinnickinnick  Crc  «v^ 
eral  miles  from  Prescott,  which  furnishes  power  for  operating  tl  pl*° 
of  the  Clifton  Light  &  Power  Company,  gave  way  on  Oct.  6,  usiCE 
considerable  damage  to  the  power  plant.  It  will  con  several  t  isaa 
dollars  to  rebuild  the  dam. 

RANDO^I  LAKE.  WIS.— It  is  reported  that  an  ehciric-light  m*  ^ 
being  installed   in   Random    Lake. 

WINNIPEG,   MAN.,   CAN.— The   City  Council   has  rejected  th  ^""opr 
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ton  to  purchase  the  property  of  the  Winnipeg  Street  Railway  Com- 
fy for  $24,000,000.  The  municipal  power  plant  will  soon  be  in  full 
aration  and  will  compete  with  the  company  in  supplying  electricity  for 
L  ps  and  motors. 

k'INNIPEC.  M.AN'..  C.\N.— Tenders  will  be  received  by  the  city  of 
Vinipeg  until  Nov.  3  for  furnishingf  incandescent  carbon  and  tungsten- 
Saent  lamps  .iccording  to  specifications,  copies  of  which  rnay  be  obtained 
a  he  office  ot  the  itentral  manager  of  the  Light  and  Power  Department, 
«  Main  Street,  Winnipeg.  M.  Peterson  is  secretary  of  Board  of  Con- 
t|. 

lYDNEY.  N.  S..  C.\X.— The  Cape  Breton  Electric  Company  is  in- 
miiig  a  SOOkw  AllisChalmers  turbo-generator  set  with  auxiliaries  at 
ilpower  house  in  Sydney. 

RANTFORD,    OXT.,    CAN'.— Negotiations,    it    is    reported,    arc    under 

«  for  the  consolidation  of  the  Grand  Valley  Railway  Company  and  the 

B"tford  Street   Railway  Company,   with  a   view  of   organizing  a   system 

iric  railways  to  extend  from  Toronto  to  Detroit.     American  capital- 

'^  said,  are  interested  in  the  deal. 

MiON,   ONT..    C.\X. — Extensive    improvements   and   e.\tensions   are 

Ci  oraplated    by    the    London    Street    Railway    Company    to    its    system, 

W:h  will  mvolve  an  expenditure  of  about   $1,000,000. 

HERBROOKE,  QUE.,  CAN.— The  Sherbrooke  Railway  &•  Power  Com- 
py  is  building  a  new  substation  at  Derby  Line,  \'t.  It  is  understood 
tf  equipment  has  been  purchased  for  the  station. 

>WSON,  Y.  T..  C.\N.— The  second  unit  of  the  Granville  Power 
:y's  hydroelectric  plant  on  the  north  fork  of  the  Klondike  River, 
r«  from  Dawson,  has  been  completed.  The  plant  now  has  an 
■<   10,000  hp. 

'  tRA,  MEX. — C.  W.  Forbes,  general  manager  of  the  Sonora 
ne  Company,  is  reported  to  be  in  San  Francisco,  Cal.,  taking 
the  erection  of  a  long-distance  telephone  line,  to  extend  from 
>  to  Herniosillo.     The  cost  of  the  pole  line  alone  is  estimated  at 

MAPAN",  HILDAGO,  MEX.— Application  has  been  made  by  Andrew 
Mkeniie,  of  Mexico  City,  for  a  concession  to  erect  a  hydroelectric 
pi-r  plant  on  the  Tula  River,  near  Zimapan. 


New  Industrial  Companies. 

■:     AMERICAN    TAXAGR.A    ELECTRICAL    CO.MPAXV,    of    New 
Yi..   X.   Y.,   has   been    incorporated    with    a   capital    stock   of   $50,000   to 
iBufacture    apparatus    for    theatrical    effects.      The    incorporators    are: 
S.  rkubky,  414  Central  Park  West;   Hugh   Hastings,  26  West  Twenty- 
Street,  New  York.  X.  Y.,  and  William  A.  Boeckel,  467  Kosciusko 
Brooklyn,    N.    Y. 

BUSCH  STORAGE  BATTERY  COMPANY,  of  New  York, 
has  been  incorporated  by  Charles  Busch.  611  East  ISlst  Street; 
leering,  25  West  Sixty-fifth  Street,  and  Oscar  E.  Noetling,  315 
Myseventh  Street,  all  of  New  Y'ork,  N,  Y.  The  company  is  capi- 
t  $30,000  and  proposes  to  manufacture  storage  batteries,  etc. 
CHRON-ELECTRIC  COMPANY,  of  San  Francisco,  Cal.,  has 
orporated  with  a  capital  stock  of  $25,000  by  E.  L.,  E.  C.  and 
ilueier. 

HARBECH    MOTORS    COMPANY,    of    Chicago,    111.,    has    been 
ited  by  A.   T.    Ewing,   E.    S.   Hartman  and    C.    Bednor,   of   Chi- 
The  company  is  capitalized  at  $50,000  and  proposes  to  manu- 
^olors   and    hardware    specialties. 

HARRISBURG  STAR  BOILER  COMPANY,  of  New  York, 
as  been  incorporated  with  a  capital  stock  of  $12,500  to  manu- 
rngines.  boilers,  etc.  The  incorporators  are:  James  S.  Bowdle 
e»  Otis,  of  Oswego,  N.  Y.,  and  Gerald  E.  Otis,  of  Buffalo,  N.  Y. 
UE.1TER  MUFFLER  COMPANY,  of  Elmira,  N.  Y.,  has  been 
a  charter  to  manufacture  appliances  for  motors,  engines,  auto- 
etc.     The   company  is  capitalized  at   $50,000.     The  incorporators 

Kiniie,  L.  D.  Curran  and  A.  G.  Ingham,  of  Elmira,  N.  Y. 
'lEXRY  M.\NUFACTURING  COMP.VNY,  of  New  York,  N.  Y., 
incorporated  with  a  capital  stock  of  $100,000  to  manufacture  ma- 
tools,  engines,  etc.  The  incorporators  are:  George  U  Henry, 
t  138th  Street;  William  F.  Mohr  and  Chades  W.  Caffry,  33  New 
;i  of  New  York,  N.  Y. 

HUDSON  EXPORT  &  IMPORT  COMPANY,  of  New  York, 
■IS  been  incorporated  with  a  capital  stock  of  $10,000  by  Herman 
-  er  Golden  and  Meyer  Levy,  all  of  91  Wall  Street,  New  Y'ork, 
The  company  proposes  to  manufacture  and  deal  in  machinery, 
--.  --,  motors,  etc. 

E  KLING  ELECTRIC  COMPANY,  of  Peru.  Ind.,  has  been  granted 
•iirter  with  a  capital  stock  of  $5,000  for  the  purpose  of  dealing  in 
««iical  supplies  The  incorporators  are:  Alpha  H.  Kling,  Alpheus 
«-Uing  and  E.   P.    Kling. 

•E  LOS   ANGELES    ELECTRICAL  APPLIANCE    COMPANY,   of 

'-"Angeles,   Cal.,   has   been   chartered   with   a   capital    stock   of   SS.OOO. 

'directors  are:     Fred  F.   Ives.   Ross  C.   Holmes  and   Edwin   D.   Mc- 


engines.  motor  vehicles,  boats,  etc.  The  incorporators  are:  Arthur 
Lovell.  of  Plainlield,  N.  J.;  Howard  H.  Williams,  31  Nassau  Street, 
New  York,  N.  Y.,  and  H.  V.  Walsh,  551a  Lafayette  Avenue.  Brooklyn. 
N.   Y. 

THE  F.  E.  NEWBERRY  ELECTRIC  COMPANY  OF  ILLINOIS,  of 
Chicago.  III.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by 
F.  E.  Newberry.  B.  H.  Bendheim  and  Francis  Adams.  Jr.  The  com- 
pany proposes  to  do  a  general  electrical  contracting,  construction  and 
engineering    business. 

THE  RICHEY  TELEPHONE  APPLIANCE  COMPANY,  of  Alex- 
andria, Va.,  has  been  incorporated  with  a  capital  stock  of  $6,000  to 
manufacture  telephone  appliances.  The  officers  are:  R.  L.  Newhouser. 
president;  C.  V.  Richey.  vice-president,  and  D.  A.  Bear,  secretary  and 
treasurer,  all  of  Washington,  D.  C. 

THE  S.  R.  MANUFACTURING  COMP.A.NY,  of  Schenectady,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $50,000  to  manufacture  mo- 
tors, engines,  motor  vehicles,  etc.  The  incorporators  are:  Christian 
Steenstrup,  Karl  M.  Rossi  and  Ralph  J.  Ury,  all  of  Schenectady,  N.  Y. 

THE  S.  &  H.  MANUFACTURING  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  by  Charles  H.  Stirrup,  37  Ft.  Greene  Place.  Brook- 
lyn, N.  Y. ;  Frank  A.  Stirrup.  Westfield,  X.  J.,  and  Vitalis  Himmer,  Jr., 
Bayonne,  N.  J.  The  company  is  capitalized  at  $10,000  and  proposes  to 
manufacture  vacuum  cleaners,  etc. 


THE  TAYLOR-HUBBARD  COMPANY,  of  Brooklyn,  N.  Y.,  has  been 
granted  a  charter  with  a  capital  stock  of  $100,000  to  do  a  general  engi- 
neering and  contracting  business.  The  incorporators  are:  Richard  D. 
Hubbard.  164  Maple  Street,  and  Edwin  Taylor,  775  St.  John's  Place, 
both  of  Brooklyn.  N.   Y. 

THE  UNITED  STATES  STOKER  CORPORATION,  of  New  York, 
N.  Y'.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000. 
The  company  proposes  to  manufacture  mechanical  stokers  for  furnaces, 
etc.  The  incorporators  are:  James  L.  Robinson,  309  Lafayette  Avenue. 
Brooklyn,  N.  Y. ;  Burgess  Osterhout,  Freeport,  N.  Y.,  and  William  B. 
Barker,   10  Dewey  .\venue.  New  Rochelle.  X.  Y. 
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jt  MOTOR    SPECIALTIES    COMPANY,    of    Oswego,    N.    Y.,    has 


icorporated  with  a  capital  stock  of  $175,000  *■  manufacture  motors. 


New  Incorporations. 

PHOENIX,  ARIZ.— Articles  of  incorporation  have  been  filed  for  the 
Thousand  Springs  Power  Company,  with  a  capital  stock  of  $2,000,000 
by  F.  M.  Bancroft  and  J.  J.  Crippen.  The  head  office  of  the  com- 
pany is  located  in   Denver,   Col. 

LEPANTO,  ARK. — The  Lepanto  Light  &  Telephone  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $2,500.  The  in- 
corporators are:     H.  S.  Portis,  G.  S.  Lee  and  D.  D.  Buck. 

F.'MRFIELD,  CAL. — .Articles  of  incorporation  have  been  filed  by  the 
California  Terminal  Company  with  a  capital  stock  of  $50,000  by  C.  W. 
Conlisk.  W.  M.  Rank  and  R.  A.  Morton.  The  company  proposes  to 
build  an  electric  railway  from  San  Rafael  to  Sacramento,  passing  through 
the  counties  of  Main.  Sonoma.  Napa.  Solano.  Y'olo  and  Sacramento,  a 
distance  of  95  miles. 

DOVER,  DEL.— The  United  Water  &  Guarantee  Company  has  been 
granted  a  charter  with  a  capital  stock  of  $1,000,000.  The  company  pro- 
poses to  construct  and  operate  electric-light  and  water-works  systems. 
The  incorporators  are:  J.  M.  Deeter,  of  Harrisburg,  Pa.;  A.  Grant 
Richwine,  W.  Dale  Sheaser,  of  Mechnicsburg,  Pa.,  and  Arley  B.  Magee, 
of  Dover,  Del. 

WILMINGTON,  DEL.— The  American  Traction  &  Power  Company 
has  filed  articles  of  incorporation  under  the  laws  of  the  State  of  Dela- 
ware. The  company  is  capitalized  at  $500,000  and  the  incorporators  are: 
F.   M.   Shive,  S.  E.  Roberson  and  Harry  W.  Davis,  all  of  Wilmington. 

DARIEN,  GA.— The  Choopee  River  Power  &  Manufacturing  Company 
has  been  incorporated  with  a  capital  stock  of  $5,000  to  generate  and 
transmit  electricity.  The  incorporators  are:  A  de  Sola  Mendes  and 
Wyatt  de  R.  Barchy,  of  Darien,  Ga.;  Goodwin  Thayler,  Winslow  H. 
Edwards  and  Charles  K.  Jewett,  of  East  Hampton,  Mass.;  H.  C.  Beasley 
and   E.  C.   Collins,  of  Reidsville,  Ga. 

TWIN  FALLS.  IDAHO.— The  Twin  Falls  Railway  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $500,000  for  the 
purpose  of  building  electric  and  steam  railways  in  the  vicinity  of  Twin 
Falls.  The  incorporators  art:  L.  B.  Perraine,  of  Twin  Falls;  Raymond 
McCune.  E.  S.  Williams,  D.  B.  Moorman,  C.  W.  Smith  and  A.  D. 
Stafford. 

CHICAGO,  ILL.— The  Oak  Hill  Street  Railway  Company  has  been 
incorporated  with  capital  stock  of  $20,000  to  construct  and  operate  street 
railways.  The  incorporators  are:  Charles  Pullman,  E.  A.  Isaacson,  L. 
S.  Watts  and  O.  C.  Petersen,  1201  Stock  Exchange  Building,  Chicago.  III. 
CRESTON,  lA.— The  Creston.  Winterset  &  Des  Moines  RaUroad  Com- 
pany has  been  granted  a  charter  to  construct  an  electric  railway  from 
Creston  to    Des  Moines,  a   distance  of  about  75   miles. 

PRESQUE  ISLE,  MAINE.— The  Westfield  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  Lincoln  R. 
Sinclair,   Enoch   B.   Briggs  and  Thomas  C.  Bell,  of  Westfield,   Maine. 

CROSBY,  MINN. — The  Crosby  Water,  Light  &  Power  Company  has 
been  organized  for  the  purpose  of  constructing  and  operating  an  electric- 
light    and    power    plant    and    furnishing    water    in    the    town    of    Crosby. 
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The  company  is  capitalized  at  $50,000  and  the  incorporators  are:  Wil- 
liam P.  Harris6n,  Francis  H.  DeGroat  and  Grace  Weiss,  all  of  Ouluth, 
Minn. 

GLENDIVE,  MONT.— The  Glendive  Heat,  Light  &  Power  Company 
lias  been  incorporated  with  a  capital  stock  of  $100,000  by  George  H. 
Hollecker,   N.    Buttleman  and   others. 

CAMDEN,  N.  J. — The  International  Gas  &  Electric  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $1,000,000.  The  in- 
corporators are':  F.  R.  Hansell,  of  Philadelphia,  Pa.;  George  H.  B. 
Martin  and  S.  C.  Seymour,  of  Camden,  N.  J. 

HUNTER,  N.  D. — The  Hunter  Light  &  Power  Company  has  been  in- 
corporated to  install  and  operate  an  electric-light  plant  by  I.  Moen,  H. 
M.  Weiser,  2.  F.  Hamilton  and  others. 

C.\NEY,  OKLA.— The  Oklahoma  Rural  Telephone  Company  has  been 
chartered  with  a  capital  stock  of  $10,000  by  A.  H.  Utley,  of  Caney, 
Okla.;  J.  W.  Craig,  of  McLester,  Okla.,  and  Z.  J.  DuPics,  of  Coalgate, 
Okla. 

KEOT.A,  OKLA.— .Articles  of  incorporation  have  been  filed  for  the 
Keota  Telephone  Company  with  a  capital  stock  of  $5,000  by  R.  N.  Robin- 
son, R.  A.  Bonham  and  H.  D.   Price,  all  of  Keota,  Okla. 

TALOGA,  OKLA.— The  Taloga,  Putnam  &  Southern  Railroad  Com- 
prny  has  been  incorporated  with  a  capital  stock  of  $100,000  by  Charles 
W.  Musgrove,  "George  W.  Kouns,  J.  E.  Rudle,  of  Taloga,  Okla.,  and 
others. 

HERMISTON,  ORE.— The  Hermiston  Telephone  &  Electric  Company 
has  filed  articles  of  incorporation   with  a  capital  stock  of  $7,000. 

PORTLAND,  ORE. — The  Ewbank  Power  Transmission  &  Motor 
Company  has  been  incorporated  with  a  capital  stock  of  $250,000 
by  H.  B.  Ewbank  and  G.  Staples.  The  company  proposes  to  develop 
water   power   and   construct   an   electric    railway    system    near    Portland. 

CLEARFIELD,  PA.— The  Pike  Township  Electric  Company  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000.  The  directors  are: 
A.  W.  Bigler,  of  Clearfield,  treasurer;  W.  I.  Belts  .md  W.  F.  Powell, 
both  of  Clearfield.   Pa. 

HARRISBURG,  PA. — Charters  have  been  granted  by  the  Secretary 
of  State  to  the  following  companies:  Independent  Electric  Company,  of 
North  Fayette  Township;  Independent  Electric  Company,  of  Oakdale; 
Independent  Electric  Company,  of  McDonald,  and  Independent  Electric 
Company,  of  Collier  Township.  Each  company  is  capitalized  at  $5,000, 
and  the  directors  are:  Robert  A.  Scott,  of  Wilkinsburg.  Pa.,  treasurer; 
A.  H.  Mercer,  N.  S.,  Pittsburgh,  Pa.,  and  M.  Wilson  Stewart,  of  Mc- 
Keesport,   Pa. 

TRAPPE.  PA.— The  Trappe  Electric  Company  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000.  The  directors  are:  Herbert  H. 
Ganser,  of  Norristown,  Pa.,  treasurer;  Daniel  A.  Bertolette  and  Mont- 
gomery Evans,  all  of  Norristown,   Pa. 

CAMDEN,  S.  C— Articles  of  incorporation  have  been  filed  for  the 
Camden  Water  &  Light  Company  with  a  capital  stock  of  $70,000  by 
H.  G.  Garrison,  W.  M.  Shannon,  of  Camden,  S.  C;  Edward  C.  Brain- 
ard,   of  Chicago,   111.,  and  others. 

LAURENS,  S.  C. — The  Sullivan  Power  Company  has  been  granted  a 
charter  with  a  capital  stock  of  $30,000.  The  company  proposes  to  build 
a  dam  across  the  Reedy  River  near  Tumbling  Shoals  and  erect  a  hydro- 
electric power  plant.  The  incorporators  are  N.  B.  Dial  and  J.  H.  Sulli- 
van, both  of  Laurens,  S.  C. 

HUNTERSVILLE,  W.  VA.— The  Allegheny  Improvement  Company 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  H.  M.  Lock- 
ridge,  J.  H.  Doyle,  of  Huntersville,  W.  Va.;  J.  A.  Viquesney,  of  Bel- 
ington,  W.  Va.;  T.  S.  McNeel  and  C.  J.  Richardson,  of  Marlington,  W. 
Va.  The  company  proposes  to  deal  in  real  estate  and  timber,  build 
dams'  in  Knapp's  Creek,  erect  electric-light  plants,  sawmills,  etc.,  in 
Pocahontas   County. 

TORONTO,  ONT.,  CAN.— Articles  of  incorporauon  have  been  filed 
for  the  Mexican  Midland  Light  &  Power  Company,  Ltd.,  by  Emil  Carl 
Boeckh,  Alexander  Stewart  and  Henry  Kilgour,  of  Toronto,  Ont.,  Can.; 
T.  Makinson  Saunders  and  F.  T.  Robinson,  of  London,  Eng.  The 
company  is  capitalized  at  $15,000,000  and  has  been  granted  authority  to 
build  and  maintain  a  light,  heat  and  power  plant,  with  privileges  to  con- 
struct railways,  acquire  timber  limits  and  negotiate  for  municipal  and 
other   franchises. 
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Personal. 


H'OODiIA.\'SEE,  DAVIDSOX  &  SESSIONS  (Incorporated),  consult- 
ing engineers,  Chicago,  have  opened  a  branch  in  the  Wells  Building,  Mil- 
waukee, Wis. 

ilR.  FRANK  G.  BOLLES.  formerly  with  the  Bullock  and  Allis- 
Chalmers  Companies,  has  been  appointed  secretary  of  the  Manufacturers' 
Association  of  Racine,  Wis. 

MR.  J.  B.  WHARTON,  formerly  of  the  Wilkes-Barre  (Pa.)  Company, 
has  succeeded  Mr.  Fred.  E.  Shornstein  as  manager  of  the  Richmond 
(Ind.)   Light,  Heat  &  Power  Company. 

MR.  H.  C.  .4LV0RD,  formerly  in  the  sales  department  of  the  Montreal 
Light,  Heat  &  Power  Company,  has  been  appointed  sales  agent  of  the 
Metropolitan   Electric  Company   of   Reading,   Pa. 


MR.  N.  G.  PHELPS,  formerly  of  the  Peoria  (111.)  Gas  &  Eleclri' 
Company,  has  been  appointed  in  charge  of  the  commercial  department  0 
the  Richmond   (Ind.)   Light,  Heat  &  Power  Company. 

PROF.  A.  A.  MICHELSON,  of  the  department  of  physics  of  the  Un 
versity  of  Chicago,  has  returned  from  the  University  of  Goettingen,  wher 
he  has  been  exchange  professor  during  the  summer  semester. 

PROF.  WILLIAM  T.  RYAN,  of  the  University  of  Minnesota,  has  r. 
turned  to  his  educational  duties,  having  spent  the  vacation  period  1 
special  work  in  design  in  the  Westinghouse  works  at  East  Pittsburgh. 

.MR.  KINGSLEV  GOULD  MARTIN,  son  of  Mr.  T.  C.  Martin,  » 
married  Oct.  IS  at  St.  Matthew's  Church,  New  York,  to  Miss  Kathani 
Moulton  Thompson,  daughter  of  Mr.  and  Mrs.  Silas  Lavater  Thompso 
of  New  York  City. 

GEN.  IRVING  HALE,   manager  for  the  General  Electric  Company 
Denver,  was  stricken  with  apoplexy  on  Sept.  29  and  was  removed  to  h 
home  in  an  unconscious  condition.     Under  the  care  of  physicians  he  su 
rallied  and  has  shown   gratifying  progress  toward  recovery  since  then. 

DEAN  H.  M.  RAYMOND,  of  Armour  Institute  of  Technology,  C: 
cago,  addressed  a  joint  meeting  of  the  Armour  Institute  branch  of  1 
American  Institute  of  Electrical  Engineers  and  the  Armour  Institu 
branch  of  the  American  Society  of  Mechanical  Engineers  on  Oct.  1 
His   subject   was   "A  Few   Hints  to    Engineering   Students." 

MR.  C.  F,  KLEE  has  been  appointed  contract  agent  of  the  Merchan 
Heat  &  Light  Company,  of  Indianapolis,  succeeding  Mr.  R.  MacLell; 
who  has  joined  the  staff  of  the  Appalachian  Power  Company  at  Po 
hontas,  Va.  Mr.  B.  D.  Christian,  formerly  of  Noblesville.  Ind.,  has  ht 
appointed  engineer  of  the  contract  department  of  the  Merchants'  compa: 

PROF.  GEORGE  D.  SHEPARDSON  has,  after  twenty  years'  service 
the  faculty  of  the  University  of  Minnesota,  been  granted  a  year's  le; 
of  absence.  Professor  Shepardson  during  this  period  will  make  a  study 
educational  methods  and  engineering  developments  and  pursue  a  spe( 
course  in  the  theory  of  the  telephone  at  the  Harvard  Graduate  School 
Applied   Science. 

MR.  D.  A.  HEGARTY,  manager  of  the  New  Orleans  Railway 
Light  Company,  was  appointed  at  the  recent  annual  convention  of 
Society  of  Municipal  Improvements  held  at  Grr_nd  Rapids,  Mich.,  ch 
man  of  a  committee  to  make  a  report  on  city  lighting,  to  be  presen 
at  the  convention  of  that  association  to  be  held  at  Dallas,  T« 
November.    1912. 

.MR.  ARTHUR  V.  WAINWRIGHT  has  been  appointed  general  man.i 
of  the  Central  New  York  Gas  &  Electric  Company,  with  headquarters 
Geneva,  and  will  have  charge  of  the  properties  of  the  company  in  Gent 
Seneca  Falls,  Waterloo,  Phelps,  Clyde,  Newark,  Palmyra  and  Lyons. 
Wainwright  was  previously  connected  with  a  system  of  electrical  proper 
in   North   Carolina. 

PROF.  GUSTAVE  GILLON,  professor  of  electrical  engineering 
the  University  of  Louvain,  Belgium,  is  on  a  visit  to  this  country 
order  to  look  up  various  matters  relating  to  electric  traction.  This  is 
second  visit  of  Professor  Gillon,  who  spent  some  weeks  here  ten  y' 
ago,  during  which  he  visited  our  important  central-station  plants. 
Hector  Prud'homme  accompanies  Professor  Gillon. 

LIEUT.  BENJAMIN  D.  FOULOIS,  U.  S.  A.,  who  has  conducted 
periments  for  the  War  Department  in  relation  to  wireless  signaling  f 
aeroplanes,  was  recently  operated  on  for  appendicitis  at  an  army  host  . 
in  Washington.  Lieutenant  Foulois  is  an  experienced  aviator,  being  otii 
the  officers  of  the  army  selected  to  make  a  special  study  of  aerial  t 
gation.  In  addition,  he  has  specialized  on  the  possibilities  of  "wire! 
in  connection  with  the  operation  of  aeroplanes. 

MR.  FRANK  M.  TAIT,  formerly  secretary  and  general  manager,  ■ 
been  elected  president  of  the  Dayton  (Ohio)  Lighting  Company  to 
ceed  Mr.  E.  P.  Matthews,  who  remains  a  member  of  the  board  of  d 
tors.  Mr.  Tait  will  continue  to  serve  as  general  manager,  but  wil  ' 
succeeded  by  Mr.  Matthews  as  secretary.  Mr.  Tait,  who  is  not 
thirty-eight  years  old,  has  served  as  secretary  and  treasurer  and  is 
first  vice-president  of  the  National  Electric  Light  Association. 

MR.   GANO  DUNN  has  just  returned  from  abroad,   where,  as  a  r. 
sentative    of    the    United    States    government    and    as    president    of 
American    Institute    of    Electrical    Engineers,    he    has   been    attending  = 
International  Electrical   Congress  at  Turin  and  the  meeting  of  the  I 
national  Electrotechnical  Commission,  the  body  that  has  been  orgaoizf  ■" 
bring    about    international    uniformity    of    standards    and    practice   m  ■' 
electrical   industry.     Mr.    Dunn,   who   for  many   years  was  first  vice-i 
dent  and  chief  engineer  of  the  Crocker-Wheeler  Company  and  who  is 
president  of  the  New  York  Electrical   Society,  has  been  elected  a  du  )■ 
.ind  a  vice-president  of  J.   G.   White  &   Company,  Inc. 

.MR.  HENRY  P.  ERWIN,  who  has  been  made  secretary  of  « 
Edison  Electric  Illuminating  Company  of  Brooklyn  to  fill  the  vac-f 
caused  by  the  death  of  Mr.  Jacob  H.  Evans,  is  a  lawyer  and  has  :» 
with  the  company  for  the  past  five  months  in  the  capacity  of  res  n 
counsel.  Mr.  Erwin  is  a  native  of  Tennessee,  and  was  grad  c 
from  the  academic  course  of  Yale  University  in  1904,  and  fron  '' 
i'ale  Law  School  in  1907,  and  was  attached  to  the  staff  of  D'  "- 
Attorney  Jerome  of  New  York  City  from  1907  to  1910.  His  elf"" 
to  the  secretaryship  of  the  Kings  County  Electric  Light  &  Power  w 
pany  will  take   place  at  the   directors'  meeting  to  be  held  November     ^U\ 

MR.    GEORGE    C.^CLARKE    has    resigned    his    position    as    ref:'''^^. 
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igineer  of  the  Pennsylvania  Tunnel  and  Terminal  Railroad  Company 
i  become  chief  engineer  for  the  engineering  contractors,  Frascr,  Brace 
Company,  New  York.  Mr.  Clarke  is  a  graduate  of  the  Pennsylvania 
;ate  College.  During  the  past  twelve  years,  while  a  member  of  the 
igineering  staff  of  the  Pennsylvania  Railroad  Company,  he  was  actively 
igngcd  in  the  roadbed  reconstruction  work  on  the  lines  east  of  Pitts- 
ifgh,  the  construction  of  the  passenger  station  at  Pittsburgh  and  the 
noel  work  and  electrification  of  the  New  York  terminal.  In  his  new 
•sitioD  he  will  direct  the  hydroelectric  construction  work  being  done 
Fraser,  Brace  &  Company  for  the  New  England  Power  Company  at 
lelbumc  Falls,   Mass. 

DR.  APOLF  FRAXKE,  director  of  Siemens  &  Halske  Actien  Gesell- 
haft,  Berlin,  arrived  at  New  York  on  Oct.  13  and  will  represent 
e  Verbaird  Deutscher  Electrolechniker  at  a  Hclniholz  celebration  which 
II  take  place  under  the  auspices  of  the  American  Institute  of  Electrical 
■igineers.  Dr.  Franke  is  accompanied  by  Dr.  A.  Ebeling,  chief  of  the 
|ipin  department  of  the  Siemens  &  Ha'ske  Company,  well  known  for  his 
-earchcs  in  connection  with  the  Pupin  system  and  the  design  of  tclc- 
ooe  lines.  Later  these  gentlemen  will  be  joined  by  Dr.  Paul  Rasehorn. 
^ef  of  the  electrical  measuring  department  of  the  Siemens  &-  Halske 
;nip«ny.  These  gentlemen  will,  in  company  with  Dr.  K.  G.  Frank, 
nerican  representative  of  their  company,  visit  a  number  of  the  more 
Iportftnt  telephone  installations  in  this  country  and  also  made  a  study 
the  effect  of  high-tension  transmission  lines  on  neighboring  telephone 
a  telegraph  lines. 

■.'/?.   SIDXEY   ORIN  Sli^EXSON   has   been   appointed   electrical    engi- 
■  f    the    Kansas    City    Railway    Terminal    Company,    and    will    have 
•f  the   electrical   work   pertaining  to    the   new    terminal,    including 
pair  shops,  coach  yards,  and   all  light  and   power  required   on   the 
v*«    right-of-way.      Mr.    Swenson    was   born    in    Chicago    August    2, 
nd  after  graduating   from   the   Chicago   English   High   and   Manual 
"g   School   in    1893,   spent   three  years  at    the    Armour    Institute    of 
'ogy  and   two  years  at  the  University  of   Illinois,  graduating  from 
:er   institution    in    1899    with    his    degree    in    electrical    engineering, 
atcly  after  graduation,    Mr.    Swenson    went   into    the   electrical    de- 
nt  of  the   Illinois   Steel    Company    and   in    February,    1900,   became 
.:ed  with  the  Commonwealth  Edison  Company  of  Chicago,  his  work 
ng      getting      out      estimates      and      the      development      of      plans 
^  'ring   diagrams,    following    the    build'ng    and    construction    work    in 
•Id,   testing   out   and   turning   over    the    complete    equipment    to    the 
1?   department.      In    1905    he   left   the    Commonwealth    Company    to 
he  engineering   department    of   the   Np.v    York   Central    &   Hudson 
Kailroad   Company,   where  he   remainea    until    September,    1907,   en- 
•n   engineering   construction    and    inspei-tion    for   the    electrification 
New    York    Central    Terminal,    including   detailed    development    ot 
inspecting    and    testing    electrical    equipnient    and    superintending 
>tallation    of    electrical    equipment    at    the    Vonkers    power    station, 
Hridge  terminal,  etc.     Mr.  Swenson  was  assistant  electrical  engineer 
Detroit    River    Tunnel    electrification    from    September,    1907,    to 
1911,   at    which   time    the    engineering    and    con<;truction    work    was 
■  completed.      Mr.   Swenson  is  a   brother   of   Bernard   V.    Sw-enson. 
■y  secretary  of  the  American  Electric  Railway  Association. 


Trade  Publications. 


■  XETIC  CHUCK.— The  D.  ^  \\'._  Fuse  Coini^any,  Providence,  R.  I.. 
-ued  Circular  No.  201,  describing  its  magnetic  chuck,  which  pos- 
a  wide  range  of  usefulness  in  holding  pieces  of  iron  on  the 
'.   shapci    and  milling  machine. 

LER-BEARING  CAR  JOURNALS.— Bulletin  No.  26.  issued  by 
ndard  Roller  Bearing  Company,  Philadelphia,  Pa.,  contains  tests, 
nials  and  a  description  of  tlie  two  general  types  of  roller-bearing 
;rnals  developed  by  the  company  for  street  and  high-speed  inter- 
railway  service. 

ITCHBOARD  GRAPHIC  METERS.— The  Westinghouse  Electric 
nuficiuring  Company  has  issued  Circular  No.  1131,  describing 
meters  for  switchboard  service.  The  puMication  shows  illustra- 
I  the  meters  together  with  typical  charts  taken  from  same,  indi- 
the  various  uses  to  which  graphic  meters  may  be  put  .with  ad- 
-c  to  the  user. 

■XL    MOTORS.— The     Westinghouse     Electric     &     Manufacturing 

■ly   has  just   issued   the    first   number   of   a   small    monthly   publica- 

'Uitlcd  Small  Motors,   which  is  devoted  to   practical   applications  of 

motors,  including  views  of  motors  in  actual   service,   such   as  oper- 

I'C  cream  freezers,  small  lathes,  washing  machines,  grinding  wheels 

imero-is    other    household    devices.     One    application    shown    is    an 

■ry   to   the    furnace,    to    increase    the    draft,    to    increase    the    distri- 

of  heated  air  by  drawing  it  from  the  pipes  and  forcing  it  into  the 

to  ventilate   a  steam-heated   room,    and   in   other    ways   to   assist  in 

iting  and  ventilation  of  the  home.     Advice  as  to  installation,  opera- 

ind  care   of    the    motors    is    given    in    short    practical    talks.      Snull 

^  is  distributed   to  central   stations   and    dealers   the    first    of    every 

-ENT  LAMP  CATALOGS.— "The  Fortress  of  Lamp  Quality" 
.  title  of  an  illustrated  booklet  recently  issued  by  the  Shelby  Elec- 
'•mpany,    Shelby,    Ohio,    which    describes    in    an    attractive    and    in- 


siruciivc  faf-hion  the  development  and  engineering  fncililics  enjoyed  by 
the  manufacturers  of  Shelby  lamps.  The  Shelby  company  has  also  issued 
a  catalog  covering  types,  prices  and  discounts  on  Shelby  incandescent 
lamps  of  all  cl.isses  in  large,  street-scries  and  miniature  styles.  A  vest- 
pocket  compendium  of  commercial  information  on  Peerless  lamps  has 
been  prepared  by  the  Warren  Electric  &  Specialty  Company  giving  rat- 
ings, voltage  ranges,  prices  and  discounts,  with  a  small  cut  of  each  type 
listed.  The  Sterling  Electrical  ManufacturinR  Company,  of  Warren. 
Ohio,  in  its  new  loose-leaf  catalog  lists  and  describes  not  only  the 
more  common  types  of  incandescent  lamps,  but  also  the  spiral  carbon- 
filament  type  and  the  Sterling  single-unit  fixtures  and  **Mazdafore" 
clusters  for  industrial  lighting.  The  page  is  punched  for  binding,  and 
additional  sheets  will  be  issued  whenever  changes  in  lamp  data  make  it 
advisable.  ' 

ELECTRIC  PLEASURE  VEHICLES.— The  Waverley  1912  Catalog  cm- 
bodies  a  new  idea  in  catalog  making.  The  earliest  product  of  the 
W  averley  factory  was  named  after  the  Waverley  novels,  and  the  scheme 
cf  decoration  for  this  year  relates  to  incidents  and  characters  from  the 
novels  themselves  and  scenes  associated  with  Abbotsford,  the  home  of 
Sir  Walter  Scott,  as  the  setting  of  the  narrative.  The  outside  cover 
displays  in  green  and  gold  figures  in  medieval  armor  taken  from  the 
entrance  hall  at  Abbotsford.  Tlie  inner  cover  shows  Scott's  coat  of 
arms  under  a  three-color  picture  of  the  Waverley  1912  limousine  in  the 
garden  at  Abbotsford.  Across  the  tops  of  all  the  inside  pages  runs  a 
frieze  in  three  colors  and  gold  representing  the  tournament  in  "Ivanhoe." 
A  portrait  of  Sir  Walter  backs  up  the  title  page,  and  in  the  wide 
margin  on  either  side  of  the  printed  matter  appear  panel  portraits  of  dif- 
ferent Waverley  characters.  The  two  central  pages  of  the  catalog 
are  devoted  to  a  large  four-color  halftone  of  a  Waverley  car  on  the 
Abbotsford  estate.  The  artist  employed  to  illustrate  the  catalog  was  Fred- 
erick Richardson,  the  well-known  book  illustrator  of  Chicago.  Be- 
sides the  purely  decorative  pictures  the  catalog  is  well  furnished  with 
half-tone  illustrations  of  Waverley  cars,  showing  both  interior  and  ex- 
terior views,  those  on  pages  5,  7  and  9 .  being  especially  noteworthy, 
while  the  descriptive  matter  accompanying  the  pictures  is  unusually  full 
and  convincing. 


BUSINESS  NOTES. 


AMERICAN  DISTRICT  STEAM  COMPANY  has  moved  its  general  of- 
fices from  Lockport,  N.  Y.,  to  its  new  works  at  North  Tonawanda,  N.  Y. 

THE  HASKINS  GLASS  COMPANY  has  moved  its  Chicago  office 
to  the  Marine  Building,  136  West  Lake  Street,  and  placed  in  charge 
Mr.  A.  H.  Krom,  formerly  of  the  Commonwealth  Edison  Company,  of 
Chicago,   who   will  act  as  branch  manager. 

PUTTING  TELEGRAPH  WIRES  UNDERGROUND  IN  KANSAS 
CITY.— The  Western  Union  Telegraph  Company  is  making  an  extension 
of  its  underground  construction  in  Kansas  City.  The  contract  lor  doing 
the  work  has  been  awarded  to  the  Graner-Mahoney  Contracting  Com- 
pany,  of  St.   Louis. 

CHICAGO  ARC  LIGHTING.— For  controlling  the  arc  circuits  of  the 
new  Chicago  street-Hghting  system,  the  Delta-Star  Electric  Company,  of 
Chicago,  has  been  awarded  the  contract  for  a  new  type  of  automatic 
oil  circuit-breaker  having  a  rating  capacity  of  15  amp  at  a  voltage  of 
12,000.  The  contract  for  these  switches  was  awarded  by  the  Sanitary 
District. 

STEEL  TRANSMISSION  STRUCTURES.— The  Archbuld-Brady 
Company,  Syracuse,  N.  Y.,  has  issued  an  attractive  bulletin  on  its  prod- 
ucts for  transmission  lines,  including  transmission  line  supports  and 
anchor  structures,  special  river  and  railroad  crossing  structures,  catenary 
bridges  and  cross  catenary  supporting  poles.  B.ief  descriptions  of  typi- 
cal installations  form  part  of  the  bulletin.  The  illustrations  represent 
successful  solutions  of  a  variety  of  problems  which  involve  fabricated 
sieel  structures  of  a  different  character  from  those  ordinarily  used  in 
building,  railroad  or  bridge  work. 

AN  EXCELLENT  ADVERTISING  CARD.— The  Bryant  Electric 
Company,  of  Bridgeport,  Conn.,  has  issued  a  unique  advertising  card, 
which  at  the  same  time  has  a  direct  practical  value.  It  is  devoted  to 
the  Bryant  interchangeable  line  of  *'New  Wrinkle"  sockets,  switches 
and  other  wiring  devices,  and  consists  of  a  heavy  base  card  14  in.  x  12  in., 
to  which  is  attached  a  revolvable  disk  10  in.  in  diameter.  The  various 
bases  and  caps  which  make  up  the  line  are  printed  on  the  base  card 
and  the  shells  on  the  disk.  This  permits  each  of  the  twenty  shells  to  be 
brought  against  any  one  of  the  twenty-six  caps  and  bases,  and  when  this  is 
done  the  catalogue  or  style  number  of  every  one  of  the  520  complete 
articles  formed  by  the  union  of  the  two  parts  shows  through  a  slot  in 
the  disk.  On  the  reverse  side  of  the  heavy  card  is  an  index  of  catalogue 
numbers  which  includes  standard  package  quantities  and  list  prices.  It 
will  thus  be  seen  that  this  card  covers  what  it  would  require  many 
pages  of  a  catalogue  to  list  properly  and  at  the  same  time  renders  it 
possible  to  obtain  in  its  entirety  an  illustration  of  every  completed  de- 
vice, for  examination  to  determine  if  it  possesses  the  requisite 
features.  As  nothing  identical  seems  ever  to  have  been  made  before, 
a  patent  for  the  device  has  been  applied  for  by  Mr.  Frank  V.  Burton, 
the  Eastern  sales  manager  of  the  company,  who  originated  the  device  and 
produced  it.  and  who  also  directs  all  of  the  company's  publicity  work. 
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UNITED  STATES  PATENTS  ISSUED  OCT.   10.  1911. 
[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,005.121.      CIRCUIT    INTERRUPTER:    C.    Aalborg,    Wilkiusburg,    Pa. 

App.    filed    Oct.    7.    190s.     .\n    oil-containing   casing    for   the  contacf* 

has   an    entarped   surface   area. 
1,005,129.      ELECTRIC    LAMP    AND    SEKIES    CIRCUIT    CUT-OUT: 

F.    W.    .Xndrew.    Wilfcinsburg.   Pa.      App.  filed  Sept.   20.    1906.     Two 

sets    of   contacts    widely    se[iaraied    faz   in^iilatinn 
1.00S.I34.     FLEXIBLE  CONDUIT:  H.  H.  ailiett,  Pittabunth^  Pa.  Agp. 

filed   Oct.    10.    191U.      Inner    and.  outer   tufa^   and.  two   intermediate 

helical  coils. 
1,095.163.      TRANSFORMERS:    F.    Conrad.    Swissvale,    Pa.      App.    filed 

.Tan.    10,   1908.     In  the  form  of  a  socket  for  tungsteit  lamps. 
I,00i.l6».     ELECTRICALLY  PTEATED  TR.\Y;   F.  L.   Crombie,  Detroit, 

.VCch,     .\pp.  filed  May  8.  1911.     Asbestos  sheet  ani  heat  unit,  to  set 

in.  a  semnjT  rrsy. 
1,005,179.     GUARD    FOR   TELEPHONE  AND   TELEGK.\PH   WIRES: 


1.005,163. — Transformer. 

C.  J.  Elliott,  Oxnard,  Cal.  App.  filed  July  11,  1910.  A  etiard  sur- 
rounds each  wire  and  is  connected  to  an  adjacent  wire  of  difierent 
potential. 

1,005,192.  BINDING  POST;  G.  Garretson,  San  Diego,  Cal.  App.  fijed 
Jan.    17,    1911.     A  bolt   with   a  notched  head  and  a  clamp  nut. 

1,005.194.  TELEPHONE  SYSTEM;  T.  W.  Gleeson,  Boston,  and  W.  H. 
Gilman,  Medford,  Mass.  App.  filed  Aug.  5,  1907.  .A  ■■farmer's' 
party  line  to  prevent  interference  and  to  insure  release. 

1,005,199.  B.^TTERY  CONNECTOR;  J.  H.  Gugfler,  MUwaukee,  Wis. 
App.  filed  Tan.  22,  1909.  The  carbon  has  a  cairity  fiUed  with  oU 
surrounding   the  binding   post. 

1.005.221.  MOTOR  CONTROL;  J.  D.  Ihlder,  New  York.  App.  filed  Oct. 
11,  1905.  Artificial  power-consuming  device  to  equalize  load  as  in  ele- 
vator work  with  alternating-current  induction  motors. 

1.005.222.  ELECTRODYNAMIC  BRAKE  CONTROL;  L  D.  Ihlder 
New  York.  .\pp.  filed  March  13,  1908.  For  automatic  or  push-button 
elevator  systems  with  floor  controllers. 

1,005^37.  ALTERNATING-CURRENT  ELECTROMAGNETIC  SWITCH- 

D.  Larson,  Yonkers,  N.  Y.  App.  filed  Nov.  26,  1907.  Mounted  on  a 
vertical  baseboard;  has  a  weighted  armature. 

1.005.252.  VEHICLE-BR.'^KING  SYSTEM;  T.  N.  Mahoney,  Wilkinsburg, 
Pa.  App.  filed  March  25,  1907.  Automa'tic  fluid  pressure  system  for 
trains  to  stop  detached  cars  first  and  then  stop  the  front  cars  so  as 
to  avoid  collision. 

1.005.253.  REFILLABLE  CARTRIDGE  FUSE;  E.  B.  Mallory  Wilkins- 
burg, Pa.  Apo.  filed  June  17,  1911.  Has  disks  for  holding  the  knife- 
blade  terminals  in  position. 

1,005,283.  SPRING  BINDING  POST;  L.  M.  Neher,  Milford,  Ind.  App. 
filed  Feb.  11,  1908.  A  sheet-metal  spring  loop  with  overlapping  per- 
forated tongues  for  the  wire. 

1,005,293.  REGULATION  OF  THE  VOLTAGE  OF  ALTERNATING- 
CURRENT  MACHINES;  C.  A.  Parsons  and  Alexander  H.  Law,  New 
UasUe-Lpon-Tyne.  England.  App.  filed  Sept.  16,  1910.  A  synchron- 
ously relating  inductor  varies  the  reluctance  of  a  magnetic  circuit  for 
automatically  compounding  loads  of  different  power-factors. 

1,005,307.  OUTDOOR  TR.^NSFORMER;  K.  C.  Randall,  Edgewood 
Park,  Pa.  .^pp.  filed  Oct,  18.  1909.  Double  walls  with  ventilating 
passages  to  shield  the  tank  from  the  sun. 

1,005  316.  CONTACT  FINGER;  E.  E.  Rose,  Swissvale.  Pa.  App.  filed 
reb.  2,  190/.  For  drum-type  controllers;  means  for  adjusting  the 
pressure  and  movement  of  the  finger. 

1,005  323.  SPRINGFASTENING  DEVICE;  J.  Schade,  Jr.,  New  York. 
App.  filed  June  22,  1908.  A  wire-receiving  socket  and  a  spring- 
engaging  arm. 

1,005  338.  TRANSMITTING  APPARATUS;  H.  Shoemaker,  Jersey  City, 
JS.  J.  App.  filed  June  17,  1905.  A  rotating  commutator  for  wireless 
signaling;  a  battery  of  condensers  discharged  through  a  circuit  with- 
out a  spark-gap. 

1,005  350  CONTROrXER;H.  A.  Steen.  Pittsburgh,  Pa.  App.  filed  July 
s,  ivuv.  iwo  control  drums,  a  single  operating  handle  and  inter- 
connections for  governing  either  or  both   of  two  motors. 

l'<">5.355.  V.\RI.\BLE-SPEED.  MOTOR-CONTROLLING  APPARA- 
TUS; .■\.  Sundh,  \onkers,  N.  Y.  App.  filed  March  13,  1908.  The 
acceleration  of  a  motor  is  controlled  by  current  from  a  generator 
running   with   the    motor. 

1,005,357.  COOKING  APPLIANCE;  A.  L.  Sykes,  Covington.  Ky.  App. 
filed  May  16,  1910.  An  electric  heater  in  the  bottom  of  a  shallow 
receptacle  and  with  a  deep  cover. 


1,005,360.  .ELECTRIC-IIEATI.XG  DEVICE  AND  METHOD  OF  CON- 
STRUCTING THE  SAME:  H.  R.  Taylor,  Wilkinsburg.  Pa.  App. 
filed  Dec.  31,  1908.  An  insulated  resistance  element  is  held  under 
pressure  between   two  curved  metal    plates. 

1,005,393.  TELEPHONE  SYSTEM:  C.  S.  Winston  and  E.  H.  Rupe 
Chicago,  111.  .\pp.  filed  Dec.  19,  1904.  Cord  circuits  are  adapted 
for  use  with  various  types  of  lines,  such  as  magneto  common-batter-, 
signaling  and  common-battery   talking   line?. 

1.005,395.     FUEL  HEATERS;   M.  J.  Wohl  and  A.  A.  Low,  New  York 
.■\pp.  filed  Oct.    17,   1907.     A  bent  pipe  between  resistors  for  lieaii 
liquid  fuel  prior  to  carbureting  tor  engines. 

1.005,402.  ELECTRIC  SWITCH;  A.  .\.  Zeigler,  Boston,  Mass.  App 
filed  Feb.  16,  1910.  Integral  connections  between  a  binding  post  anc 
a  switch  contact   for  railroad  signaling,  etc. 

1,005,418.  SIGNAL  CONTACT;  E.  R.  Cunningham,  Des  Moineg,  la 
.\pp.  filed  Sept.  3.  1910.  For  trolley  roads.  'The  contacts  are  carriei 
by  a  housing  over  the  trolley  wire. 

1,005.420.     APPARATUS  FOR  CONTROLLING  MOTORS:  F.  W.  Dar 

lington,   Philadelphia,  Pa.     App.   filed   Dec.    14,   1909.     Pneumaticall 

controlled  switches  for  a  single  car  or  number  of  cars. 
1,005.-145.      KLECTRIC-CAR    CONTROLLER;    H.    T.    Maib   .ind   E.   C 

Rowe,   Spokane,   Wash.     App.   filed   Dec.    22,    1910.      A  safety  devic 

to  prevent  the  circuit-breaker  from  blowing  out  wiien  the  motors  ar 

reversed  and  the  car  is  still  going  ahead 
1.005.471.      .\NTENX.\;    R.    H.    Rendahl.    Liljeholmen,    near    Stockholn 

Sweden.     App.  filed  June  7,   1910.     Thin  metal  tubes  o£  large  diam. 

ter  held  in  a  row. 
I.n05.475.      THERMAL    ELECTRICAL    PROTECTOR:    C.    A.    Rolf. 

.■Vdrian,    Mich.     App.   filed   .April   21,    1902.     A   number   of   solder-s 

cured  elements  and  a  rotatable  arm  for  resetting. 
1  005,482.      ELECTRIC    SIGN    AND    METHOD    FOR    MAKING   TH 

SAME:   H.   A.   Schmidt,   Chicago,   111.     .'Vpp.  filed  Jan.  31,   1910. 

Crooke's  tube  is  partly  embedded  in  cement. 
1,005.483.  DEVICE  FOR  CUTTING  SLEET  FROM  TROLLEY  WIRE: 

E.  Slingluff,  Cincmnati,  Ohio.     .-\pp.  filed  April  29,  1910.     A  rotaub 

cutter  is  mounted  above  the  usual  trolley  wheel. 
1.005.506.      TERMINAL   CONNECTION   OR    COUPLING    FOR  ELE 

TRIG  CONDUITS;  W.  S.  Brown,  New  \ork,  .\.  Y.     App.  hied  M; 

16,  1910.     A  cast  socket  and  sheet-metal  clamp  strap. 
1,005,517.      FUSE;    .\.    1".    Daum,    Pittsburgh,    Pa.      App.    filed    Not. 

1910,     A  fuse  strip  under  tensiim  and  with  an  indicator.     In({iro>| 

ment  on  Patent  No.  961,715. 
1,005,521.      CUT-OUT;   H.    W.    Douslity   and   C.    E.    Beach,   Binghamtol 

N.   Y.     App.   filed  Oct.    16,   1900.      An  insulating  block  with  cont«| 

slides  between  two  insulating  blocks  Nvitfa  terminals. 
1005,575.      .ALITOMATIC  C I RCU^T- BREAKER;    E.    C.    Raney,  _Croo:  j 

ville,  and  C.   E.    Simmons,    Steubenville,   Ohio.     App. 

1908.     Self-opening  and  closing,   for   motor  circuits. 
1.005,612.     ELECTRICAL  VIBRA-TING   DEVICE;   H.    N.   Cupp,  Ms.j 

Pa.     App.  filed  Sept.  7,  1910. 

etc 
1,005,628.     METHOD  OF  MAKING  COMPOUND  METAL  ARTICLI  ! 

H.  W.  Fisher,  Pittsbiurgh,  Pa.     App.  filed  June   16,  1909.     Oiie  m*  j 

at  or   above  its  mdting  point   is   electrodeposited  upon  another  i' 

an  additional  coating  of  the  first  then  cast  upon  the  deposited  cc< 

ing. 
1,005,635.      ALL-PORCE-LATN   ELECTRICAL  LAMP   SOCKET;  E. 

Freeman,   Trenton,   N.  J.     App.  filed  April   1,    1910.     Two-part  b 

with  snap  switch  inclosed. 
1  005  638      MOTOR-CONTROL  SYSTEM;  H.  E.  Frost,  Cleveland,  0: 

,\pp.  filed  Oct.   1.  1910.     A  master  switch  controls  electromagnetic 

ooerated  switches  which  control   the  motor. 
1  005.649       APPARATUS    FOR    EXPLODING    MINE    CH.^RGES;  • 

Krannichfeldt,  Cologne,  Germany.     App.  filed  Feb.   19,   1907.     Ai- 

ler-hand   switch  controls   individually  the   local    exploding  switcne 
1  005,671,     ELECTROLYTIC  DEVICE;  W.  B.  Thorpe,  Balhara,  Loncj  j 

Eng.     App.  filed  Jan.  12,  1909.     For  recording  meters,  etc.;  gas-t  f 
joint;  insulation. 

ELECTROLYTIC    APPARATUS;    W.    B.    Thorpe,    Ball  J 


filed  Oct. 


Double  solenoid  lor  riveting  hamme  J 


1909.     Re-combining  gas  typi 


:  of   ' 


1,005.672. 

London,   Eng,     App.   filed  Aug 

meter,   etc;    ignition   device, 
1,00';.700.      CONTROL    SYSTEM    FOR    ELECTRIC    MOTORS 

Fishback,  New  York,  N.  Y.     App.  filed  Feb.  28,  1910.     Som. 

speed-controlling  switches  effect  more  than  one  motor  speed. 

1.005.714.  CABLE  DUPLEX  SYSTEM:  L  Ktsee,  Philadelphia,  <• 
.-Vpp.  filed  Dec.  22,  1908.  For  telegraphy;  two  transformers  of  di  ■• 
ent  ratios  of  transformation. 

1.005.715.  TELEGRAPHY;  I.  Kitsee,  Philadelphia,  Pa.  App.  SM  fc 
19,  1908.  Long-distance  duplex  telegraphy;  a  single  key  for  ^J 
trolling  a  plurality  of  sources. 

1,005,718.  ARR.'\NGEMENT  OF  ELECTRODES  FOR  THE  ELECT* 
LYTIC  REFINING  OF  METALS;  F.  M.  Kohler.  St.  Petersl  J 
Russia.  App.  filed  Dec.  28,  1909.  Anode  plates  and  a  frame  " 
a  container  for  the  electrolyte  and  the  cathode. 

1,005,725.  ELECTRIC  FURNACE:  G.  Massip,  Paris,  France.  * 
filed  Sept.  23,  1910.  The  hearth  is  internally  heated  by  the  cu  » 
so  as  to   become  a  conductor  and  form  one  electrode. 

1,005,754.  ELECTRICAL  WATER  HEATER;  M.  H.  Shoenberg,  aj 
Francisco.  Cal.  App.  filed  April  29,  1911.  The  water  supply  c;  •« 
be  cut  off  while  current  is  on. 

1,005.758.  PROCESS  AND  APPAR.\TUS  FOR  TESTING  ELEC  If 
METERS;  E.  M.  Wilkins,  Me.\ico  City,  Me.\ico.  App.  filed  "J 
12,  1907.  For  comparing  rotary  registering  meters,  one  of  ■ '^ 
has   a   mark   upon   a   rotating   part. 

1,005,786.  SPRINGFASTENING  DEVICE;  T.  Schade,  Jr.,  New  * 
N.  Y.  App.  filed  June  22,  1908.  Sheet-metal  strip  formed  «. ,  • 
wire  receiving  socket  in  its  stationary  end  and  another  socket  "■ 
spring-arm  end. 
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EUROPEAN  U 0.000- VOLT  PLANT. 

Wc  are  glad  to  note  in  this  issue  the  installation  of  the 
first  European  plant  at  voltage  exceeding  100,000.  \'ery 
long  transmissions  are  not  sufficiently  numerous  abroad  to 
encourage  the  use  of  extreme  voltages,  yet  this  plant  is 
well  up  to  the  present  American  limit,  although  as  a  mat- 
ter of  fact  the  distance  of  transmission  at  present  is  only 
about  35  miles.  In  a  short  time,  however,  this  country 
will  have  advanced  to  the  140-ooo-volt  limit,  commencing 
with  an  installation  in  Michigan.  The  European  plant  is 
at  Lauchhammer,  Germany,  and  is  particularly  notable  as 
being  steam-driven,  using  coal  at  the  mouth  of  the  mines. 
The  initial  equipment  consists  of  two  3000-kw  turbo-gen- 
erators, delivering  energy  at  a  voltage  of  5000.  The  steam- 
producing  plant  is  out  of  the  ordinary  from  the  standpoint 
of  American  practice  in  its  use  of  simple  double-flue 
boilers,  a  peculiarity  due  possibly  to  the  nature  of  the  fuel. 
They  are,  however,  equipped  with  automatic  stokers,  econo- 
mizers and  superheaters,  and  are  operated  by  artificial 
draft.  The  extraordinary  voltage  used  for  so  short  a 
transmission  is  due  first  to  the  fact  that  the  ultimate  energy 
will  be  some  20,000  k\v,  and  second,  to  the  question  of 
standard  accessory  apparatus,  including  transformers.  Any 
voltage  over  65,000  required  special  design,  and  so  having 
determined  in  the  interest  of  economy  to  go  above  this 
figure  they  apparently  decided  to  play  the  limit.  From 
the  generating  plant  the  energy  goes  at  5000  volts  to  the 
switchhouse.  Here  duplicate  busbars  are  provided,  con- 
nected with  the  raising  transformers,  which  themselves 
feed  into  duplicate  110,000-volt  busbars.  Disconnecting 
switches  and  oil  switches  are  installed  on  both  sides  of  the 
transformers  and  also  on  the  outgoing  high-tension  trans- 
mission lines. 

The  transmission  line  itself  presents  some  interesting 
peculiarities.  It  consists  of  a  duplicate  system  of  three-phase 
conductors  carried  on  a  single  line  of  iron  towers.  Three 
cross-arms  are  provided,  the  one  at  the  top  of  the  tower 
being  arranged  to  carry  four  wires  with  the  outer  ends 
of  the  cross-arms  turned  down  so  as  to  bring  the  outside 
wires  on  either  side  of  the  tower  in  position  to  form  an 
equilateral  triangle  with  the  two  others  of  the  circuit,  car- 
ried respectively  on  the  upper  cross-arm  nearer  the  tower 
and  at  the  end  of  the  short  lower  cross-arm.  .\11  wires 
are  carried  on  five-disk  suspension  insulators.  There  are 
thus  two  complete  circuits,  one  on  each  side  of  the  tower, 
5.9  ft.  between  centers  and  completely  transposed  once  a 
mile.  At  the  extreme  top  of  the  tower  is  a  100,000  circ. 
mil  steel  cable  grounded,  and  serving  to  help  in  anchor- 
ing the  towers  and  to  protect  against  lightning.  In  addi- 
tion, the  third  and  lowest  cross-arm  on  each  tower  carries 
a  bow-shaped  guard  under  each  one  of  the  circuit  wires,  011 
which,  if  the  insulator  should  break,  the  wires  would  be 
instantly  grounded.     In  other   respects  the  construction   is 
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quite  similar  to  that  01  our  own  liigli-teiisioii  system.s,  and 
it  is  worth  noting  that  an  American  automatic  regulator 
presides  over  the  voltage  in  the  power  house.  To  the 
American  engineer  decidedly  the  most  interesting  feature 
of  the  system  is  the  tower  line.  It  impresses  one  as  being 
neater,  lighter  and  probably  cheaper  than  the  ordinary 
American  construction,  and  the  arrangements  for  suspend- 
ing and  guarding  the  circuit  wires  are  certainly  excellent. 
The  base  is  only  about  27  in.,  so  that  the  structure  re- 
sembles a  latticed  pole  rather  than  a  typical  tower,  and  is 
possessed  therefore  of  a  certain  flexibility  which  is  of  use 
in  case  a  wire  breaks  under  extraordinary  load. 


corresponding  to  a  complex  alternating-current  wave-for 
Whereas,  however,  the  Fleming  method  was  confined  to 
single  half-wave,  or  180  deg.  of  rotation,  the  new  method 
extended  to  cover  as  many  complete  rotations  or  fractin 
of  the  same  as  may  be  necessary  and  the  summation 
successive  rotations  is  very  simply  and  elegantly  con(liict( 


A  METHOD  OF  DETERMINING  EQUIVALENT  CONSTANT  HEATING 
CURRENIS. 
In  the  design  and  operation  of  railway  motors  it  is  im- 
portant to  be  able  to  compute  the  equivalent  constant  cur- 
rent whose  heating  effect  is  equivalent  to  that  of  a  variable- 
current  regime  imposed  upon  the  machine  in  cycles  of 
service  operation.  In  order  that  the  motors  may  not  be 
overloaded  their  temperature  elevation  must  be  kept  within 
certain  assigned  limits,  and  this  in  turn  depends  upon  the 
I'R  losses  integrated  over  the  period  of  service.  But  the 
current  /  in  the  motor  is  necessarily  very  variable.  Never- 
theless, it  goes  through  a  certain  regular  cycle  in  the 
operation  of  a  railway  train.  If  a  steady  current  can  be 
found  whose  square  will  produce  in  the  long  run  the  same 
heating  as  the  service  regime,  it  becomes  possible  to  test 
the  motor  with  this  equivalent  current  and  to  ascertain  by 
experiment  the  temperature  elevation  produced.  The  com- 
putation of  the  equivalent  heating  current  for  a  given  curve 
of  actual  currents  obtained  from  a  recording-ammeter  chart 
with  rectangular  co-ordinates  of  amperes  against  time  is  a 
very  tedious  and  lengthy  task.  A  much  simpler  and  very 
practical  method  was  described  in  a  paper  by  Mr.  C.  O. 
Mailloux  read  before  the  International  Electrical  Congress 
of  Turin. 

The  method  of  Mr.  Mailloux  consists  in  obtaining  the 
record  of  variable  currents  in  polar  co-ordinates,  the  time 
being  represented  by  the  angle  and  the  current  strength  bv 
the  variable-radius  vector.  Thus,  for  electric-railway  serv- 
ice one  complete  revolution,  or  360  deg.,  may  be  allotted  to 
five  minutes  of  time,  after  which  a  new  polar  chart  must  lie 
started.  There  would  thus  be  six  such  charts  covered  in  a 
service  run  lasting  thirty  minutes.  By  means  of  an 
ordinary  planimeter,  and  especially  by  means  of  a  particular 
type  of  planimeter  called  the  integraph,  the  sums  of  the 
areas  of  all  the  polar-current  charts  are  then  obtained 
mechanically  and  the  mean-radius  vector  is  quickly  deter- 
mined. In  the  particular  process  described  this  mean-radius 
vector  is  evaluated  mechanically  with  practically  no  resort 
to  arithmetic.  The  equivalent  heating  current  follows  im- 
mediately from  this  mean-radius  vector.  According  to  the 
data  contained  in  the  paper,  the  method  can  be  applied  in 
one-tenth  of  the  time  necessary  for  arriving  at  a  result  of 
like  precision  with  ordinary  rectangular  co-ordinates  of 
amperes  and  time.  Moreover,  the  liability  to  mistakes  is 
greatly  reduced  by  the  new  process.  The  method  is  prac- 
tically an  extension  of  that  originally  introduced  by  Flem- 
ing for  the  determination   of  the   virtual-current   strength 


EFFECT  OF  POWER-FACTOR  ON  SYNCHRONOUS  CONVERTER  RATING 
In   the  case   of  an  ordinary  direct-current  generator 
motor   everyone   who   has   had    experience   with   such  ii 
ciiines  knows  that  their  armatures  become  heated  by  1 
working  armature  currents  under  load  and  also  that  t 
heating  is  normally  uniform  over  all  of  the  armature  co 
If  an  ordinary  direct-current  machine,  under  normal  lo 
develops  more  heat  in  some  particular  coil  or  coils  than 
th.e  others,  it  is  evident  that  there  is  some  defect  in 
machine,  such   as  a   short-circuited  turn  in  the  coil. 
.same  is  true  in  the  case  of  an  ordinary  alternator.    Wl 
ever  heat  is  developed  in  the  armature  winding  by  F'R  ! 
is  uniformly  distributed  through  the  winding.     Neveri 
less,   an   exception   to   this   condition   is   presented  in 
armature  of  a  converter,  which  is  a  sort  of  hybrid  betw 
a  direct-current  and  an  alternating-current  machine.    A  c 
\  erter  also  presents  analogies  to  a  revolving  commuta 
so  that  its  thermal  behavior  is  relatively  complex  by  e 
parison   with   that   of   either  a   direct-current   or  an  al 
nating-current  generator. 

The  heating  of  converters  has,  however,  received  11 
attention,  because  it  is  this  heating  which  assigns  and 
limits  the  rating  of  such  machines,  assuming  that  the  c 
mutation  can  be  kept  satisfactorily  free  from  sparking 
is  well  known  that  converters  develop  no  appreciable  to 
about  their  shafts  beyond  that  due  to  friction,  so  that 
normal  mechanical  stresses  which  they  have  to  wilhs 
are  due  only  to  accelerations  either  in  starting,  stoppin 
responding  to  changes  of  frequency  on  the  system 
plying  them.  Consequently  they  are  not  only  very  ligl 
weight  for  their  output,  compared  with  generators,  I) 
their  heating  could  be  reduced  they  could  be  made  to  ( 
still  greater  loads  witliout  the  need  of  ninch  iiieclKi 
reinforcement. 

Mr.    Ralph    1).    Mershon    |)ublislied    an    early   artici 
"The  Output  of  Polyphase  Generators  and  Rotary  T  1 
tormers"   in   our   columns   of  June    15.    1895,  dealing  '■ 
the  quantitative   relations  of  the   I'R  armature  heatii 
ihese   machines.     Other   contributions   to  the   literatii 
the  subject  have  been  made  at  different  times  by  Dr.  ' 
metz.    Dr.    McAllister   and    others.       Tlie    heating  of  "i 
verters  has  also  been  much  studied  and  reported  up 
Furope.     Most  of  the  discussions  concerning  the  PR  '•'' 
ing  of  converter  armatures  under  load  have  assumec  'i''' 
the   machines   were   operated    at   unity   power- factor  aw 
the  average  heating  of  the  armature  was  sought  for  . 
parison   with   the   average   heating   of   the   same  ni;  •") 
receiving  or  delivering  the  same  load  current  as  mo 
.generator  respectively.    It  has  been  repeatedly  pointe  O" 
as  was  shown  m  the  above-mentioned  Mershon  arti  -' 
1895,  that  six-phase  converters  had  a  greater  outpu. 
quarter-phase   converters,   and    these   in   their  turn 
greater    output    than    three-phase    converters. 
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w  of  the  discussions  have  covered  the  conditions  of  heat- 
g  with  reduced  power-factor— that  is,  when  tlie  incoming 
temating  currents  are  not  in  phase  with  the  generated 
,,i{  in  the  armature.  It  is  known  that  the  heating  is 
)nsiderably  increased  under  such  conditions;  or,  to  ex- 
■css  the  same  facts  in  another  way,  the  current  output 
'  a  polyphase  converter  for  a  given  permissible  tem- 
rature  elevation  must  be  distinctly  reduced  if  it  has  to 
jcrate  at  a  reduced  power-factor. 

iThe  PR  heating  of  converter  armatures  is  far  from 
;ing  uniform.  The  coils  at  one  end  of  each  armature 
anient  nearest  to  the  taps  become  the  most  heated 
id  attain  a  temperature  elevation  in  excess  of  the 
uers.  Theoretically  this  inequality  might  be  reduced  by 
^king  the  turns  in  those  coils  of  larger  cross-section.  The 
implication  in  manufacture  and  repairs  introduced  by 
L-h  an  expedient  has,  however,  never  been  held  to  repay 
tf  advantage  thereby  obtainable.  Consequently  the  out- 
H  of  converters  is  apt  to  be  kept  below  what  might  be 
rtched  with  the  average  armature  heating,  owing  to  the 
qparity  of  heat  generation  in  the  different  coils  and  slots 
Qthe  armature.  The  article  by  Mr.  Nicholas  Stahl  ap- 
p^ring  on  page  1060  of  this  number  discusses  this  inequality 
o(  heating  in  the  coils  of  converter  armatures  from  a 
n|thematical  standpoint.  It  shows  that  the  heating  of  the 
ei-coils  or  tap-coils  is  considerably  greater  than  that  0I 
li  middle  coils,  even  at  unity  power-factor,  and  that  the 
dtarity  increases  at  one  end-coil  as  the  power-factor  is 

cd.  although  it  diminishes  at  the  other  end.  the  rear 

■  A  receiving  at  80  per  cent   power-factor   miicli    les- 
li;  than  the  middle  coils. 


IFE  OF  JIETALUC-FILAHENT  LAMPS, 
interestmg   study   of   the   life   of   tungsten    lamps   in 
se-ice  under  commercial  conditions  was  recently  reported 
ni.ne  of  our  foreign  contemporaries.     The  scene  of  the 
igation  was  Poitiers  and  the  experiments  were  made 
e  municipal  plant  in  the  interest  of  the  municipality. 
amps  were  run  both  on  direct  current  and  alternating 
-lit,  four  makes  of  lamp  being  tried  out  on  the  former 
■hree  on  the  latter.     The  candle-powers  were  mostly 
moderate  and   four   makes  of   i6-cp,   120-volt  lamps 
mcluded  in  the  list.     On  direct  current,  in  particular, 
results   obtained    with    these    low    candle-power    lamps 
somewhat   remarkable.      In    a    group   of    four    16-cp. 
olt  lamps,  each  by  a  different  maker,  one  gave  out  at 
\-four   hours,   but   the   other    three    endured    to    1528 
'  ^.  2300  hours  and  4229  hours  respectively.     The  lamp 
lasmentioned  had  fallen  to  1 1.3  cp  at  the  end  of  its  life, 
'"•leld  up  to  80  per  cent  of  its  initial  candle-power  for 
;    hours.    Meanwhile  neither  of  the  other  specimens  had 
'ii  ofT  20  per  cent  at  the  end  of  its  life.     The  25-cp 
'IS  went  rather  better.     One  make  failed  at  646  hours. 
"ler  at  1045  hours,  a  third  at  2500  hours  and  still  an- 
•li   at  2981  hours,  all  without  falling  off  20  per  cent  in 
"•  e-power.    The  wattage  of  these  small  lamps  seems  to 
•  1  the  practice  of   Continental  makers,   very  various, 
hi  to  a  certain  extent  accounts   for  idiosyncrasies  m 
''iejithough  in  the  case  of  the  16-cp  lamps  it  is  interest- 
ing )  note  that  the  example  of  longest  life  was  of  smgu 
larllow  specific  consumption,  dropping  below  1.2  watts  per 


candle  only  after  some  2800  hours  of  service.  The  ne.xt  size 
larger  lamps,  of  32  cp,  did  materially  better.  Of  this  size 
a  sample  of  one  make  lasted  2228  hours,  another  2422 
hours,  a  third  2773  hours,  and  the  fourth  was  still  running 
after  2900  hours,  having  then  fallen  off  just  30  per  cent 
of  the  candle-power.  On  alternating  current  the  results 
were  astonishingly  bad,  no  lamp  of  any  make  or  size  going 
materially  beyond  2300  hours  and  most  breaking  short  of 
1000  hours.  Only  two,  in  fact,  passed  the  latter  figure, 
one  a  30-cp  lamp  and  the  other  a  25-cp  lamp. 

In  discussing  the  cause  of  this  extraordinary  difference 
in  life  between  direct  current  and  alternating  current,  the 
investigators  are  disposed  to  regard  it  as  due  chiefly   to 
the  fact  that  the  commercial  network  for  alternating  cur- 
rent is  subject  to  rather  bad  regulation  owing  to  the  large 
number   of   motors  on   the   service.      Phis  judgment  as   to 
the  cause  of  the  phenomenon  is  in  all  probability  correct, 
since  no  experiments  here  have  tended  to  show  any  mate 
rial  difference  in  life  between  tungsten  lamps  burning  on 
direct   current  and  alternating  current.     One  curious   and 
noteworthy   fact  in  these  tests  is  that  with   very  few  ex 
ceptions   all   the   lamps  tested   were   overrated   in   candle- 
power  and  in  most  cases  also  overrated  in  efficiency.     We 
hear  a  good  deal  about  the  high  efficiency  at  which  the 
foreign   makers  run   their  tungsten   lamps,  but  the   indica 
tions  of  this  impartial,  if  somewhat   incomplete,  test  are 
ihat  whatever  may  be  done  in  the  case  of  selected  groups 
of  lamps  the  commercial  product   is  less  accurately   rate.l 
than   our  own.     For  instance,  the  32-cp  lamps  tested   ran 
from   1.2  initial  watts  to  as  high  ^   1.54  initial  watts  per 
candle  and  the  2S-cp  lamps  from   1.29  watts  to  1.55  watl< 
in  the  tests  on  direct  current,  while  on  alternating  current 
three    lamps   which    started    out    at   just   over    i    watt    per 
candle  had  all  failed  by  the  end  of  the  first  400  hours.    The 
long  and  short  of  the  matter  seems  to  be  that  the  American 
users  of  tungsten  lamps  have  little  cause   for  anxiety  over 
the   life   or   the   uniformity   of  the  American   product.     .\ 
casual    group    of    American    tungsten    lamps    by    various 
makers   would  certainly  show  as  good   results  in   life,  and 
rather    better    in     uniforniity.     than     was     secured     in     the 
Poitiers   test. 

Ihe  sole  fact  of  special  interest  to  .American  practice  is 
the  very  creditable  results  that  seem  to  have  been  reached 
with  tungsten  lamps  as  low  as  16  cp.  The  test  itself  cer- 
tainly shows,  in  spite  of  the  small  number  of  lamps  in- 
vestigated, that  there  is  a  reasonable  expectation  of  life  on 
a  circuit  of  good  regulation  for  these  little  lamps  at  volt 
age  as  high  as  120.  In  other  particulars  the  American 
user  has  certainly  reason  to  be  well  satisfied  with  the 
•inality  of  the  present  product  as  compared  with  the  com- 
mercial foreign  lamp,  although  some  foreign-made  tung- 
sten lamps  show  consistently  results  that  are  quite  com- 
parable with  those  reached  here.  The  active  competition  in 
manufacture  of  the  metallic-filament  lamps  abroad  does 
not  seem  yet  to  have  led  to  the  evolution  of  any  noticeably 
superior  product.  It  seems  to  be  the  old  story  of  American 
engineers  taking  up  a  foreign  product  and  putting  it  in 
first-class  commercial  shape  so  as  to  reach  final  results  ai 
least  as  good  as  the  best  attained  abroad.  The  evolution 
thus  carried  on  always  takes  time,  as  it  has  done  in  this 
case,  but  it  seems  to  have  arrived. 


ELECTRICAL     ^^"  O  R  L  D 


Vol.  58,  No. 


Final  Disposition  by  Patent  Office  of  Heany  Tungsten 
Lamp  Cases. 

The  period  having  expired  during  which  appeal  could 
be  made,  the  United  States  Patent  Office  has  made  public 
the  decision,  rendered  July  7,  191 1,  of  Assistant  Commis- 
sioner C.  C.  Billings  in  the  Heany  tungsten  lamp  cases. 
Three  applications  made  by  John  A.  Heany,  of  York,  Pa., 
for  patents  on  tungsten  lamps  were  involved,  and  in  the 
decision  all  were  finally  rejected  on  the  ground  of  fraud. 
The  final  rejection  of  these  applications  dissolves  interfer- 
ence with  a  number  of  pending  tungsten  lamp  patent  appli- 
cations, which  can  now  resume  their  routine  course 
through  the  Patent  Office. 

The  Heany  applications  thus  finally  rejected  were  the 
subject  of  a  criminal  suit  in  the  Supreme  Court  of  the 
District  of  Columbia,  filed  early  in  1908  and  reported  at  the 
time  in  these  columns,  in  which  Barton,  an  assistant  patent 
examiner,  Everding,  a  patent  attorney,  and  Heany  were 
indicted  for  conspiracy,  forgery  and  the  destruction  of 
original  pages  of  a  patent  application  and  the  substitution 
therefor  of  new  pages.  Prior  to  the  commencement  of 
the  trial  Barton  pleaded  guilty;  Everding  and  Heany  were 
tried,  the  jury  convicting  the  former  and  acquitting  Heany. 
Both  Barton  and  Everding  were  sentenced  to  the  peni- 
tentiary for  terms  of  three  and  two  years,  respectively. 

The  present  proceedings  were  based  upon  charges  filed 
by  Principal  Examiner  A.  F.  McKinnan  and  by  Kuzel, 
Just,  Hanaman  and  von  Bolton,  inventors,  who  were  in- 
volved in  interference  proceedings  with  Heany.  The  Gen- 
eral Electric  Company,  as  assignee,  was  also  represented 
among  the  counsel  pressing  the  charges.  The  applications 
involved  were  the  original  Heany  application  filed  Dec.  29, 
1904,  on  which  a  patent  was  issued  Jan.  29,  1907;  a  divi- 
sional application  filed  Aug.  31,  1906,  and  another  divi- 
sional application  filed  Nov.  19,  1906.  The  charges  are 
that  Everding  and  Barton,  aided  and  abetted  by  Heany, 
removed  from  the  files  of  the  Patent  Office  two  sheets  of 
the  specification  of  the  original  application,  substituting 
therefor  two  other  typewritten  sheets  containing,  among 
other  matters  which  were  not  in  the  application  when 
filed,  a  reference  to  the  use  of  paraffine  as  a  binder  and 
also  a  description  of  the  use  of  metals  in  a  state  of  colloidal 
suspension,  instead  of  the  powdered  forms  of  the  metal ; 
and  that  thereafter  Barton  inserted,  by  means  of  a  type- 
writer machine,  on  the  sheets  which  had  been  fraudulently 
substituted,  the  words  "pure  chromium,  molybdenum,  thor- 
ium, manganese  or  alloys  thereof,"  and  elsewhere  in- 
serted the  words  ''osmium,  cerium,  niobium,  tantalum, 
vanadium  or  boron  and  silicon,"  and  elsewhere  after  the 
word  "hydrogen"  inserted  the  words  "or  nitrogen" ;  that 
Barton,  in  behalf  of  Heany,  fraudulently  stamped  an 
amendment  and  entered  it  on  the  examiner's  register  and 
upon  the  file  wrapper  as  of  a  previous  date,  namely,  Aug. 
26,  1907.  Charges  are  also  made  in  connection  with  the 
application  of  .A.ug.  31,  1906,  and  Nov.  19.  1906.  In  the 
criminal  proceedings  against  Barton  and  Everding  it  was 
charged  that  the  fraudulent  substitutions  were  based  upon 
knowledge,  provided  by  Barton,  of  the  subject  matter  in 
patent  applications  relating  to  tungsten  lamps  which  were 
filed  by  other  inventors. 

When  the  present  proceedings  were  initially  instituted, 
the  defendant  instituted  proceedings  in  equity  in  the  Su- 
preme Court  of  the  District  of  Columbia,  asking  for  an 
injunction  restraining  the  Commissioner  of  Patents  from 
striking  the  patents  of  Heany  from  the  files  of  the  Patent 
Office  or  considering  the  charges  of  fraud  made  bv  Prin- 
cipal Examiner  A.  F.  McKinnan,  on  the  grounds  that 
Heany's  acquittal  in  the  criminal  trial  barred  further  pro- 
ceedings. The  court  granted  a  temporary  injunction  re- 
straining the  commissioner  from  proceeding  in  the  case, 
which  injunction   was  later  reversed  on   appeal. 

Commissioner  Billings  in  his  very  able  opinion  states  that. 


in  view  of  the  grave  charges  that  have  been  preferre' 
against  the  Heany  applications,  it  is  deemed  expedient  ar 
proper  to  institute  proceedings  before  the  parties  to  tl 
interference  should  present  their  proofs  upon  the  questii 
of  priority  of  invention,  for  the  reason  that  if  it  should  I 
found  that  the  Heany  applications  had  been  fraudulent 
changed  and  modified,  as  alleged,  and  to  lie  incapable 
amendment,  it  is  clear  that  Heany  has  no  right  to  denial 
an  interference  with  other  applicants  for  a  patent  ai 
has  no  status  in  such  a  proceeding.  It  is  added  that 
would  be  a  travesty  and  against  all  legal  principles  to  pc 
mit  a  party  to  an  interference  to  remain  a  party  then 
should  it  be  found  that  the  very  applications  of  that  pai 
involved  in  the  interference  are  fraudulent  to  such  a  degr 
that  no  valid  patent  could  be  based  upon  such  applicatior 
or,  in  other  words,  that  any  patent  or  patents  granted  up 
such  applications  would  be  invalid  and  void  on  the  grou 
of  fraud. 

It  is  stated  that  in  the  injunction  case  the  Court  oi  i' 
peals  held  that  the  question  as  to  whether  Heany  conni\ 
at  and  approved  the  attempted  tampering  with  his  appli 
tions  in  the  Patent  Office  is  not  res  adjiidicata.  That  co 
also  held  that  if  the  commissioner  should  find  the  alte 
tions  in  an  application  to  have  been  made  without 
knowledge  and  consent  of  the  applicant,  he  will  per 
it  to  be  corrected  so  as  to  restore  it  to  its  condition 
originally  filed.  Should  he,  on  the  other  hand,  find  tha 
was  tampered  with  by  connivance  and  approval  of  the 
plicant,  he  will  enter  an  order  rejecting  the  applicat: 
leaving  the  applicant  his  right  to  appeal  therefrom, 
opinion  goes  fully  into  the  question  whether  Heany  c 
nived  at  and  approved  of  the  alleged  fraud,  and  the  deci: 
of  Assistant  Commissioner  Billings  is  that  Heany  wa 
party  to  the  fraud. 

Counsel    for    Mr.    Heany,   while    admitting   as   facts 
testimony  of  Mr.  Barton  in  the  criminal  suit  giving  dc 
as  to  the  fraudulent  addition  of  new  matter  to  the  app' 
tion  of  Mr.  Heany,  maintained  that  their  client  did  not  1 
any  personal  knowledge  of  such  fraudulent  action  and 
he  should  be  permitted  to  correct  his  applications  and  tli 
by  receive  the  benefit  of  such  prior  invention  as  the  a 
cations  in  their  original  form  disclosed.    The  assistant  ( 
missioner,   however,   ruled   that   from   the  testimony  g 
during  the  proceedings  he  was  constrained  to  hold  that 
Heany  was  not  only  privy  to  the   frauds  concerning 
filing  of  his  two  divisional  applications  and  the  orij 
application  upon  which  the  former  are  alleged  to  have 
based,  but  was  an  active  participant  therein;  and  tha 
whole  proceeding  involving  these  three  applications 
permeated  with  falsehood  and  fraud  on  Mr.  Heany's  '■ 
that  no  valid  patent  can  be  granted  on  any  of  these  apj  - 
tions.    In  the  opinion  it  is  stated  that,  of  the  three  ori 
sheets  of  the  application  of  the  1904  or  the  parent  ap|  ^  -■ 
tion,  the  only  one  now  on  file  is  the  third  sheet  conta  - 
two  and  one-half  claims  and  these  cannot  be  rightly   ' 
as  a  foundation  upon  which  a  specification  can  be  ere 
therefore,  the  amendment  to  this  application  offering 
sheets  as  identical  with  those  removed  is  refused  not ' 
on  the  ground  that  the  application  is  so  permeated  ' 
fraud  as  to  be  in  law  no  application,  but  also  on  the  g 
that  there  is  nothing  appearing  in  the  evidence  on  wh 
base  a  just  and  correct  conclusion  as  to  what  the  or 
specification  contained  when  filed. 

Aside  from  the  confession  during  the  criminal  tr  i 
Mr.  Barton,  in  the  present  proceedings  other  test  o):} 
was  considered  as  to  Mr.  Heany's  complicity  in  the  'i™' 
and  it  is  stated  that  when  Mr.  Heany  was  called  for-'sii- 
mony  he  refused  to  answer  interrogations.  The  opnu  r*-' 
views  the  testimony  offered  for  the  purpose  of  showin  that 
Mr.  Heany  had  invented  a  pure  tungsten-filament  inc  des- 
cent lamp'prior  to  Dec.  29.  1904,  and  that  there  couI< «« 
been  no  motive  on  his  part,  therefore,  in  perpetuati-  tie 
frauds  specified  in  the  charges,  and  admitted  by  t    rf' 
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ondents  in  their  answers,  to  have  been  made  in  that  appli- 
-tion.  In  support  of  this  contention,  a  witness,  Mr. 
nion,  produced  a  pocket  notebook,  a  shop  book  of  his 
jrk,  together  with  perfected  lamps,  which  he  testified 
2re  made  under  Mr.  Heany's  direction  between  May, 
,03,  and  May,  1904;  but  Mr.  Simon  subsetjucntly  con- 
'ssed  that  these  lamps  were  not  made  until  1908  and  1909. 
'lus,  instead  of  siiowing  that  Mr.  Heany  was  in  possession 
.  the  invention  prior  to  December,  1909,  it  tended  to  show 
at  if  Mr.  Heany  was  capable  of  thus  manufacturing  evi- 
<nce  he  was  equally  capable  of  fraudulently  altering  the 
jcorded  evidence  that  his  application  filed  in  the  Patent 
ffice  is  supposed  to  furnish.  Another  witness.  Mr.  Urm- 
ai,  who  produced  notebooks  and  experiment  siicets  similar 
i  character  to  those  of  Mr.  Simon,  admitted  that  his  books 

frc  not  written  until  years  after  the  dates  they  bear.     It 
stated  that,  likewise,  Mr.  Heany's  notebooks,  experiment 
jeets  and  other  documentary  evidence  introduced  by  him 
■e  entitled  to  no  weight  as  contemporaneous  records,  in 
•fw  of  Mr.  Heany's  explanation  as  to  how  they  were  kept 
t  his  laboratory,  and  his  admission  that  they  might  have 
I.en  made  long  after  the  occurrences  or  experiments  to 
viich  they  are  purported  to  relate.    The  experiment  sheets 
•   ■■■ne  of  the   Heany   exhibits   were  clearly   shown   to   be 
hilent  by  the  testimony  of  two  witnesses, 
lere  was  produced  in  evidence  correspondence  that  took 
^ce  in  1904  between  Mr.  Heany  and  the  General  Electric 
tympany,  which  showed  that  an  option  was  given  to  the 
her  company  by  Mr,  Heany.     This  option,  however,  was 
cjipped  by   the   General    Electric    Company   before    it   ex- 
I  ed.  for  the  reason  that  officials  of  that  company  were 
■led  that  Mr.  Heany  had  produced  nothing  of  value, 
correspondence  tended   to  show,   moreover,   that  not 
vcre  Mr,  Heany's  efforts  in  1904  to  produce  a  success- 
icandescent  lamp  failures,  but  that  he  was  working 
composition  instead  of  pure  tungsten  lamps.    A  wit- 
who  worked  for  Mr.  Heany  from  June  to  October, 
testified  that  in  this  period  the  only  use  made  of  tung- 
\as  to  add  a  small  amount  of  it  to  the  oxides  of  the 
iietals  in  the  production  of  electrodes  for  arc  lamps, 
iiat  Mr.  Heany  never  explained  or  showed  to  him  any 
-ten  incandescent-filament  lamps.     .\  lamp  introduced 
idence  by  Mr.  Heany,  alleged  to  have  been  made  prior 
'X)5,  and  to  contain  a   pure   tungsten   filament,   when 
1  in  the  presence  of  Assistant  Commissioner  Billings 
■  g  the  taking  of  testimony,  showed  that  the  platinum 
■le  white-hot.  while  the  filament  showed  no  light,  there- 
owing  it  to  be  inoperative.     In  reply  to  an  assertion 
le  had  exhibited  to  him  a  V-shaped  tungsten-filament 
in  the  early  part  of   1904.   Examiner  McKinnan,   of 
itent  Office,  stated  that  such  a  lamp  was  not  shown 
miil  1907. 

commenting  on   this   line   of   testimony   the   opinion 

-  that  the  evidence  tends  to  show  that  Mr.  Heany  was 

ng  on  many  lines  during  1904,  such  as  the  develop- 

of  insulated-wire   machinery,   miniature   arc    lamps, 

isition-filament     incandescent     lamps,     and     glowers 

'Sed  of  oxides  in  the  nature  of  self-starting  Nernst 

Ts.     The  evidence  fails,  however,  to  show  tjiat  Mr. 

V   had   developed   a    successful    tungsten-filament    in- 

=;cent  lamp;  and  even  if  Mr.  Heany  did  some  work 

tungsten  in  1904,  and  had  some  idea  that  it  might  be 

le  to  produce  an  incandescent  lamp  with  a  tungsten- 

nt,  the  evidence  fails  to  show  that  he  had  a  concep- 

of  an  operative  tungsten-filament  lamp  or  a  success- 

'   method  by  which  it  might  be  produced  at  that  time. 

)ne  exhibit  consisted  of  written  instructions  on  a  printed 
sjet  stated  to  have  been  given  by  Mr.  Heany  to  his  as- 
sant  prior  to  Dec.  8,  1904,  but  a  witness,  who  was 
P^prietor  of  a  printing  office  in  New  York,  testified,  by 
e^ence  most  convincing,  that  he  did  not  print  and  deliver 
'.  printed  sheet  until  July  26,  1905.  Mr.  Heany  was 
ti  an  opportunity  to   rebut  this  testimony,  but  refused 


to  appear  for  further  examination.  The  opinion  states 
that  several  witnesses  testified  to  boasts  made  by  Mr.  Heany 
as  to  his  ability  to  influence  the  Patent  Office,  one  testifying 
that  Mr.  Heany  said  that  a  man  in  the  Patent  Oflice  had 
been  keeping  him  posted  on  what  was  going  on  and  also 
helped  him  prepare  patent  specifications;  that  Mr.  Heany 
occasionally,  in  unguarded  moments,  boasted  to  employees 
that  he  was  the  only  man  who  had  succeeded  in  getting  next 
to  the  Patent  Office;  that  he  often  reiterated  to  his  employ- 
ees that  they  must  understand  that  Barton's  relations  with 
him  were  "perfectly  straight,"  but  that  Barton  was  so 
rash  that  he  would  ultimately  get  them  all  in  trouble.  The 
opinion  also  refers  to  testimony  indicating  that  fraudu- 
lent specifications  and  claims  were  prepared  at  York,  Pa., 
by  Mr.  Everding  and  Mr.  Barton  with  Mr.  Heany's  knowl- 
edge ;  that  Mr.  Heany  frequently  came  into  the  room 
where  the  typewriting  was  being  done,  and  that  Mr.  Heany 
and  Mr.  Everding  conversed  during  the  dictation. 

The  formal  decision  of  Assistant  Commissioner  Billings 
is  that  the  parent  application  and  the  two  divisional  appli- 
cations at  issue  are  finally  rejected,  and  patents  thereon  are 
finally  refused  on  the  ground  that  any  patent  granted  in 
view  of  the  established  facts  would  be  held  in  the 
courts  to  be  null  and  void  and  of  no  effect  on  the  ground 
of  fraud.  It  is  ordered  that  upon  the  termination  of  the 
proceedings  each  of  these  three  applications  shall  be  in- 
dorsed with  the  words  "patent  refused  on  the  ground  of 
fraud,"  and  each  of  them  shall  hereafter  be  kept  in  the 
archives  of  the  Patent  Office  separate  from  the  other  ap- 
plications for  patents. 


The  Incandescent  Lamp  Situation. 

Following  the  decision  of  the  United  States  Circuit  Court 
in  the  incandescent  lamp  suit,  which  was  fully  reported  in 
these  columns  last  week,  there  is  much  very  natural  inquiry 
as  to  the  ways  and  means  by  which  the  General  Electric 
Company  will  adjust  its  lamp  business  to  meet  the  mandate 
of  the  court.  It  is  now  known  that  the  General  Electric 
Company  owns  outright  the  National  Electric  Lamp  Com- 
pany and  its  twenty  constituent  companies.  At  the  time  that 
the  government  suit  was  begun  last  March  the  General  Elec- 
tric Company  bore  a  dual  relation  to  these  companies.  It 
owned  a  majority  of  the  stock,  but  by  contract  full  control 
rested  with  the  minority  stockholders,  and  it  was  the  owner 
and  licensor  of  certain  patents  under  which  the  National 
company  and  its  subsidiaries  operated.  After  the  govern- 
ment suit  was  instituted  the  General  Electric  Company 
found  it  expedient  (in  accordance  with  an  option  created 
by  a  previosly  existing  contract)  to  buy  the  minority  in- 
terest in  the  National  Electric  Lamp  Company.  The  decree 
entered  on  Oct.  21  was  drawn  in  accordance  with  this 
condition. 

No  official  public  announcement  has  yet  been  made  as  to 
the  way  in  which  the  General  Electric  Company  will  meet 
the  situation,  but  by  reliable  authorities  it  is  stated  that 
every  effort  will  be  made  to  retain  those  features  of  the 
Xational  organization  which  made  it  effective  in  the  de- 
velopment of  the  lamp  business.  Messrs.  Terry  and 
Tremaine  will  have  general  supervision  of  these  properties 
and  the  local  executives  will  remain  the  same.  The  engi- 
neering, manufacturing  and  selling  facilities  will,  it  is 
stated,  be  continued  practically  unchanged,  and  the  rivalry 
which  has  hitherto  existed  in  development  work,  as  well 
as  in  selling,  between  the  National  companies  and  the  lamp 
department  of  the  General  Electric  Company  will  be  en- 
couraged as  much  as  possible.  Also,  the  practice  which 
has  hitherto  prevailed  of  giving  all  of  the  licensees  full 
information  as  to  the  discoveries,  progress  and  development 
made  by  each  of  them  will  be  continued  in  the  belief  that 
this  policy  makes  for  more  rapid  and  efficient  progress  in 
the  art  of  lamp  manufacture. 
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The  fact  that  the  General  Electric  Company  is  the  owner 
of  each  of  tlie  twenty  odd  companies  hitherto  embraced  in 
the  National  organization  will  be  made  clear  by  some  such 
legend  as  "owned  by  the  (leneral  l-'lectric  Company"  in 
connection  with  the  printing  or  writing  of  the  name  of  each 
fif  the  companies. 

The  details  incident  to  the  necessary  recasting  of  the 
entire  lamp  organization  are  naturally  enormous  and  the 
officers  of  the  several  companies  have  been  in  constant  con- 
ference for  several  weeks  working  on  the  readjustment  to 
conform  to  the  new  conditions.  One  of  the  most  important 
questions  to  be  worked  out  is  the  matter  of  future  price 
contracts.  Owing  to  the  inhibition  of  any  attempt  to  con- 
trol the  re-sale  price  of  lamps  all  existing  price  contracts 
must  be  canceled  and  new  arrangements  made  in  their  stead, 
and  that  work  is  now  going  forward  as  rapidly  as  possible. 

Hriefly.  therefore,  the  situation,  so  far  as  information  is 
now  obtainable,  may  be  summarized  as  follows :  In  so  far 
as  the  form  and  legal  relations  of  the  General  Electric 
Company  to  its  subsidiaries  in  the  lamp  business  were  de- 
clared to  be  contrary  to  law  they  will  be  discarded.  In  so 
far  as  those  features  of  research,  manufacture  and  distribu- 
tion which  made  the  operations  of  the  Xational  companies 
economicallv  efficient  can  be  retained  thev  will  be  retained. 


Telephone  Toll  Lines  as  Common  Carriers. 

.\n  important  proceeding  has  been  instituted  before  the 
Interstate  Commerce  Commission,  which  body  is  asked  for 
a  ruling  on  the  question  whether  a  telephone  toll  line  com- 
pany is  a  common  carrier  and  also  to  formulate  rules  and 
regulations  to  govern  the  operation  of  and  charges  for 
telephone  toll-line  service.  The  application  was  made  by 
the  Home  Telephone  Company,  of  Clarksville,  Tenn.,  which 
filed  a  complaint  against  the  Cumberland  Telephone  &  Tele- 
graph Company,  a  subsidiary  of  the  American  Telephone  & 
Telegraph  Company.  The  Clarksville  company  formerly 
had  a  toll-line  connection  with  the  Long  Distance  Telephone 
&  Telegraph  Company,  which  was  later  taken  over  by  the 
Alabama  &  Tennessee  Telephone  &  Telegraph  Company  and 
finally  sold  to  the  Cumberland  company.  According  to  the 
complaint  the  Cumberland  management  immediately  cut 
out  its  connections  with  the  Home  company  and  refused  to 
render  it  toll-line  service. 

According  to  a  law  passed  June  18,  1910,  the  Interstate 
Commerce  Commission  is  given  jurisdiction  over  telegraph. 
■telephone  and  cable  companies,  but  there  has  as  vet  been  no 
ruling  as  to  whether  such  jurisdiction  includes  the  require- 
ment that  telegraph  and  telephone  companies  shall  file  tariffs 
with  the  commission  before  putting  them  into  effect,  as  in 
the  case  of  railroad  companies.  The  counsel  for  the  Home 
Telephone  Company  takes  the  position  that,  since  railroads 
imder  the  law  relating  to  common  carriers  cannot  refuse 
the  use  of  their  rails  to  other  companies  desiring  them  for 
interstate  business,  the  Independent  telephone  companies 
can  demand  and  secure  the  use  of  toll-line  service  in  con- 
sideration of  reasonable  charges.  It  is  pointed  out  that  in 
Ohio  the  United  States  Court  refused  to  enjoin  one  tele- 
phone company  from  making  any  toll-line  connections  with 
another  telephone  company,  the  judge  ruling  that,  under 
the  public  policy  of  the  State  of  Ohio,  an  exclusive  contract 
such  as  that  which  the  application  for  an  injunction  sought 
to   establish   could   not   be   granted. 


Census    Electrical  Data. 


Additional  advance  thirteenth  census  (1907)  data  on  the 
manufacture  of  electrical  machinery  and  apparatus,  sup- 
plementing the  tentative  report  issued  in  September  last 
and  printed  in  our  issue  of  Sept.  9  are  contained  in  a  state- 


ment just  issued  by  Census  Director  Durand  in  response  1 
requests  from  leading  technical  journals  and  the  princip; 
manufacturers.  The  matter  was  prepared  under  the  dirct 
tion  of  Mr.  William  H.  Steuart,  chief  statistician  for  mam 
factures.  Bureau  of  the  Census.  The  figures  are  prelim 
nary  and  subject  to  such  revision  as  may  be  necessary  afti 
further,  examination  of  the  original  reports. 


Dynamos; 

Direct  current 

Alternating  current 

Dynamotors.  motor  -  genera- 
tors, boosters,  rotary  con- 
verters, and  double  current 
generators 

Transformers: 

50  kw'  and  over 

Under  .iO  kw 


Number 
of  Estab- 
lishments 

Report- 
ing. 


Toul 
Kilo- 
watts. 


Direct  current  for  power. . . . 

.Alternating  current  for 
power 

For  automobiles 

For  fans 

For  electric  elevators 

For  railways  and  miscella- 
neous, including  parts 
and  supplies 


143.409 

2,796 

199,113 


Weight  of 

Plates. 
(Pounds.) 


1,006,995 
12,471 
178,033 
63.585 


795,652    9.847.0 


Primary  batteries: 

Liquid  and  testing. 

Dry 

Parts  and  supplies 

Arc  lamps: 

Open 

Inclosed   

Incandescent  lamps: 

Carbon  filament 

Tungsten 

Gem.  tantalum,  glower  and 
vacuum  and  vapor  lamps. 

Decorative  and  miniature 
lamps.  X-ray  bulbs,  vac- 
uum tubes,  etc 

Telegraphs : 

Intelligence 

Police 

Wireless  apparatus 

Switchboards  and  telegraph 
parts  and  supplies 

Telephones : 

Transmitters 

Receiveis 

Complete  sets  of  instru- 
ments not  included  in 
transmitters  and  receiv- 

Interior  systems   complete 

without  instruments 

Central  switchboards 

Private  exchange  boards. .  . 
Parts  and  supplies 

Electric  heating,  cooking  and 
welding  apparatus  (') 

Electrical    measuring    instru- 
ments: 

Station  apparatus 

Testing  and  scientific 

Meters  for  consumers'  cir- 
cuits  


16,238 
36.272 
2.252 


729, C 

4.583,( 

622,  ( 


2,399. 

370. 

3.752, 


(')  Twenty  establishments  reported  the  manufacture  of  electnc  hw - 
including   those  for  cars;  thirteen,  electric  cooking  stoves;  and  four,  eiei 
welding  apparatus. 
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Meter  Committee  of  N.  E.  L.  A. 

he  meter  coniniittee  of  the  Xational  Electric  Light 
A.'xiation  was  in  session  at  the  Hotel  La  Salle,  Chicago, 
onOct.  19  and  20,  Mr.  A.  J.  Bushnell,  chairman,  pre- 
sit'ig.  The  other  members  of  the  committee  present  were: 
M  srs.  W.  H.  Fellows,  Washington,  D.  C. ;  W.  E.  McCoy, 
Ni-  York;  Frank  A.  N'aughn,  Milwaukee,  and  W.  L. 
WIsworth,  Minneapolis.  The  first  day's  meeting  was 
coined  to  the  conmiittce  itself,  but  on  the  second  day  there 
w;'  a  conference  with  representatives  of  meter  manu- 
fS'Urers,  the  latter  including  Messrs.  F.  G.  Vaughn  and 
I".!'.  Cox,  General  Electric  Company  ;  William  Bradshaw, 
Wftinghouse  Electric  &  Manufacturing  Company;  Charles 
I'Lilansell  and  A.  G.  Lucas.  Duncan  Electric  Manufactur- 
inj Company;  A.  A.  Serva  and  A.  L.  Pond,  Ft.  Wayne 
El  trie  Works;  Chester  E.  Hall,  Minerallac  I'.lectric  Com- 
pa'' ;  E.  R.  Anderson,  Willis  Electric  Meter  Company ;  H. 
W Young,  Sanganio  Electric  Company,  and  H.  I.  Shire. 
Cdnibia  Meter  Company.  In  addition  there  were  two 
vizirs  of  some  note,  Mr.  John  Nelson  Cadby.  of  the  Wis- 
coin  Railroad  Commission,  and  Mr.  Ernest  E.  Sharp,  of 
Lcion,  who  is  connected  with  Chamberlain  &  Hookham, 
mtT  makers,  Birmingham,  England.  The  latter  happened 
toe  visiting  Chicago  and  attended  the  conference  by  in- 
vit  ion.  Mr.  A.  G.  Turnbull.  foreman  of  meter  repairs 
fo  the  Commonwealth  Edison  Company,  attended  the 
ineings  of  the  committee  also. 

-uch  important  work  has  been  mapped  out  by  the  meter 
cofiiittee.  which  will  report  at  the  Seattle  convention  of 
th«\.  E.  L.  .•X.  next  June.  At  the  Chicago  meetings  there 
W3  a  discussion  of  uniformity  in  the  dial  markings  of 
mers,  uniformity  in  meter  connections  and  uniformity 
of  esign  as  affecting  the  price  of  watt-hour  meters — all 
snifcts  of  much  interest  to  electric-service  companies. 
TH  next  meeting  of  the  conmiittee  will  be  held  early  in 
De>mber,  probably,  and  Chicago  is  likely  to  be  the  meet- 
in^place.  On  the  evening  of  Oct.  19  the  committee  took 
direr  at  the  IIHnois  Athletic  Club  -and  met  President  John 
F.  "ilchrist.  of  the  N.  E.  L.  A.,  and  some  of  the  other 
of  the  Commonwealth  Edison  Company. 


Pr.ect  to  Develop    Falls  of  Ohio  River    at  Louisville 
Revived. 


■r  Head,  of  Louisville.  Ky.,  has  revived  the  project 
ess  the  falls  of  the  Ohio  River  at  that  point  and 
^al  Fngineers  and  Architects'  Club  has  appointed  a 
coiiiittee  to  investigate  the  feasibility  of  the  plan.  At  a 
seson  of  the  club  Oct.  16  many  engineers  present  scouted 
thtjossibility  of  utilizing  the  changing  flow  of  the  river, 
wnh  varies  30  ft.  in  height.  The  average  head  available 
at  e  falls  is  about  12  ft.,  but  this  almost  vanishes  during 
tm;  of  flood,  while  at  low  water  the  small  quantity  flow- 
ing would  be  of  little  value  for  power  purposes.  The 
avidge  flow  of  8000  cu.  ft.  per  second  in  the  river  has 
be*  variously  estimated  to  be  capable  of  delivering  6000 
"P  '  50.000  hp,  and  plans  for  a  power  canal  around  the 
cit;have  been  proposed  by  the  advocates  of  the  scheme. 
Otlrs  have  computed  the  interest  on  the  heavy  construc- 
I  tioi  costs  involved  for  this  low-head  development  to  ex- 
'  cee  the  saving  to  be  expected  over  a  coal-burning  plant. 
In  ny  case,  it  is  pointed  out,  on  account  of  the  stream 
^■ai  tions,  which  make  a  hydroelectric  plant  inoperable 
auyg  flood  and  low-water  conditions,  an  auxiliary  steam 
plal  would  be  needed. 

^  the  Engineers'  Club  meeting  Mayor  Head,  Mr.  M.  W. 
j^e-.  of  the  Board  of  Public  W^orks ;  City  Engineer  David 
Lynn  and  Major  Lytle  Brown,  local  United  States  engi- 
neer advocated  the  development  of  the  falls.  Messrs.  T. 
A.  bisen.  Marshall  Morris  and  I.  T.  Gathright  opposed  the 


I)lan.  .\i  ilie  close  of  the  meeting  the  club's  president,  Mr. 
G.  Wilbur  Smith,  chief  engineer  for  the  Louisville  Light- 
ing Company,  appointed  a  committee  to  investigate  the 
water-power  plan,  naming  Messrs.  Marshall  Morris,  D. 
R.  Lyman.    T.  .\.  Leisen  and  Carl  Llem  as  its  members. 


Keokuk  Water-Power  Development. 


•Mr.  Hugh  L.  Cooper,  vice-president  and  chief  engineer 
of  the  Mississippi  River  Power  Comi)any,  which  is  erecting 
a  great  hydroelectric  plant  on  the  Mississippi  River  at 
Keokuk,  la.,  lectured  before  the  Western  Society  of  Engi- 
neers in  Chicago  on  Oct.  18  on  "Water-Power  Development 
of  the  Mississippi  River  at  Keokuk."  Mr.  Cooper  also 
spoke  before  the  St.  Louis  League  of  Electrical  Interests 
and  the  Engineers'  Club  of  St.  Louis  on  the  same  subject 
on  the  evening  of  Oct.  19.  The  lecturer's  address  was 
illustrated  by  a  large  number  of  lantern-slide  pictures  and 
was  greatly  enjoyed,  the  speaker's  straightforward  manner 
and  occasional  flashes  of  dry  humor  making  his  remarks 
especially  interesting.  The  address  was  mainly  devoted  to 
the  hydraulic  features  of  the  undertaking,  and  in  view  of 
the  illustrated  article  describing  the  present  condition  of 
the  work  which  was  given  in  the  Electrical  World  of  Oct. 
21  it  will  not  be  necessary  to  make  an  extended  report.  A 
few  facts  brought  out  by  Mr.  Cooper  will  be  of  interest, 
however,  as  supplementing  previous  accounts  that  have  ap- 
peared in  the  Electrical  World  and  also  correcting  one  or 
two  inaccuracies  that  have  appeared  in  print. 

In  view  of  the  recent  failure,  or  partial  failure,  of  dams 
in  Pennsylvania  and  Wisconsin,  it  is  irnportant -to  know 
that  very  careful  precautions  have  been  taken  in  inaking 
the  foundations  for  the  main  dam  at  Keokuk.  At  distances 
of  36  ft.  test  holes  have  been  driven  to  a  depth  of  36  ft.  in 
the  bedrock  of  the  river  in  the  middle  line  of  the  4600-ft. 
main  dam.  Compressed  air  is  forced  down  one  hole  and 
if  there  is  any  indication  of  escaping  air  or  mud  in  the 
adjoining  hole  further  excavation  is  made  to  discover  the 
cause.  The  rock  in  the  bed  of  the  river  is  excellent  for 
foundation  work,  and  in  only  one  instance  has  a  defect 
been  discovered  by  the  careful  testing  adopted.  This  was 
a  stratum  of  4  in.  of  clay  about  4  ft.  below  the  surface, 
and  the  excavation  was  carried  down  below  this  weak  spot. 

The  entire  development  at  Keokuk  will  cost  about  $25,- 
000,000.  The  interest  charged  on  the  money  secured  to 
carry  on  the  work  is  nearly  $3,000  a  day,  so  that  the  neces- 
sity for  all  reasonable  haste  is  obvious  and  great  pains  have 
been  taken  to  expedite  the  construction  work  as  greatly 
as  is  consistent  with  safety.  About  1500  men  are  now 
employed  on  the  job.  The  damages  paid  for  lands  which 
will  be  overflowed  by  the  lake  created  by  the  dam  amount 
to  about  $2,000,000.  This  lake  will  have  an  area  of  nearly 
100  sq.  miles,  but  will  be  of  small  value  as  a  storage  reser- 
voir, because  the  development  is  a  low-head  proposition 
and  the  greatest  necessity  is  to  maintain  a  uniform  head 
of  water  so  that  the  storage  supply  cannot  be  drawn  upon 
to  a  very  great  extent.  About  $1,000,000  has  been  spent  in 
equipment   for  construction  work. 

As  has  been  previously  stated,  a  contract  has  been  en- 
tered into  to  supply  60,000  hp  of  electric  energy  to  the 
public  utilities  of  St.  Louis,  140  miles  away.  This  con- 
tract is  very  elaborate.  The  base  rate  inade  for  electrical 
energy  delivered  in  St.  Louis  is  $18  a  hp-year  at  60  per 
cent  load- factor.  However,  by  an  interesting  provision,  it 
is  agreed  that  there  shall  be  a  revaluation  every  ten  years, 
made  by  arbitrators,  if  necessary,  to  fix  anew  the  rate  for 
electrical  energy  according  to  the  fluctuation  in  the  market 
price  for  coal  for  the  average  of  a  term  of  two  years  be- 
fore the  date  of  revaluation.  The  base  rate  for  coal  is 
taken  as  $1.42  a  ton.  For  each  increase  or  decrease  of 
I  cent  in  the  price  of  coal  a  corresponding  increase  or  de- 
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crease  of  one-half  of  i  per  cent  shall  be  made  in  the  price 
of  the  hydroelectric  energy.  Thus,  if  in  ten  years  the 
price  of  coal  has  gone  up  20  cents  a  ton,  the  price  of  the 
energy  delivered  in  St.  Louis  will  be  advanced  10  per  cent, 
making  it  at  that  time  $19.80  a  hp-year.  Similarly,  a  re- 
duction in  the  price  of  coal  will  mean  a  reduction  in  the 
price  of  electricity  under  the  St.  Louis  contract,  which  is 
for  a  term  of  ninety-nine  years. 

It  is  of  interest  to  note  that  the  7500-kw  generators,  of 
which  fifteen  will  form  the  initial  installation,  will  be  prob- 
ably the  largest  hydroelectric  units  in  existence  using  one 
runner  in  the  turbine.  The  rotor  of  each  of  these  units 
weighs  about  500,000  lb. 

Mr.  Cooper  concluded  his  Chicago  lecture  by  inviting  the 
members  of  the  Western  Society  of  Engineers  to  visit  the 
plant  at  any  time,  but  preferably  some  time  next  spring. 
In  the  discussion  Air.  Lyman  E.  Cooley,  the  well-known 
civil  engineer,  told  in  an  interesting  manner  of  his  early 
connection  with  the  work.  Mr.  Cooley  made  a  study  of 
the  situation  ten  years  ago,  and  his  preliminary  plans  for 
water-power  development  at  the  rapids  at  Keokuk  have 
been  followed  in  the  main  in  the  present  development.  Mr. 
Cooley  paid  a  high  compliment  to  Mr.  Cooper  for  his 
work,  not  only  as  an  engineer,  but  as  a  financier,  in  secur- 
ing the  funds  for  the  project  after  arduous  and  long- 
continued  effort.  In  referring  to  this  financial  side  of  the 
project,  Mr.  Cooper  said  that  bankers  seem  to  have  a 
distrust  of  engineers'  preliminary  estimates  of  cost,  and 
there  seems  to  be  some  foundation  for  this  apprehension. 
Mr.  Cooper  advises  his  hearers  never  to  make  any  estimate 
for  anybody  unless  as  a  last  resort  and  after  exhaustive 
study.  Temporary  or  preliminary  estimates  of  cost  are 
apt  to  be.  misleading  and  should  be  avoided  by  the  engi- 
neer. 


Denver  CDnvention  of  Sons  of  Jove. 

As  published  last  week,  the  ninth  annual  convention  of 
the  Rejuvenated  Sons  of  Jove  was  held  at  Denver,  Col., 
Oct.  16,  17,  18.  There  was  a  larger  attendance  than  at 
any  previous  annual  meeting,  probably  because  of  the  stir- 
ring contest  waged  by  Mr.  Washington  Devereux,  of  Phila- 
delphia, and  Mr.  Robert  L.  Jaynes,  of  Pittsburgh,  for  the 
office  of  Jupiter. 

There  was  a  short  skirmish  when  the  meeting  convened 
on  the  day  of  election,  but  Mr.  Devereux  proposed  the 
name  of  Robert  L.  Jaynes  for  Jupiter  and  the  election  was 
made  unanimous.  Mr.  Jaynes  has  been  one  of  the  most 
indefatigable  workers  in  the  order  and  his  friends  look 
forward  to  great  achievements  under  his  administration. 
.\mong  other  matters  that  came  up  w'as  a  suggestion  from 
Past  Jupiter  J.  Robert  Crouse  for  a  fund  to  be  created 
by  the  Past  Jupiters'  Association.  In  the  absence  of  Mr. 
Crouse  this  paper  was  presented  by  Mr.  Philip  S.  Dodd. 
Another  matter  considered  was  the  advisability  of  accept- 
ing advertising  in  the  Jovian  Bulletin.  It  was  decided  to 
try  the  plan  of  taking  advertising  for  a  year,  although 
the  meeting  was  very  much  divided  on  the  subject,  it  being 
felt  by  some  that  the  dignity  of  the  order  was  at  stake. 

The  tenth  Jovian  Congress  will  be  made  up  as  follows : 
Jupiter,  Mr.  Robert  L.  Jaynes,  1421,  Pittsburgh:  Neptune. 
Mr.  H.  E.  Hobson,  56,  Dallas ;  Vulcan,  Mr.  George  H.  Por- 
ter, 194,  Chicago;  Pluto,  Mr.  H.  C.  Biglin,  1095,  Denver; 
Mercury,  Mr.  E.  C.  Bennett,  3932,  St.  Louis;  Hercules, 
Mr.  W.  M.  Stearns,  2703,  Atlanta;  Mars,  Mr.  H.  H.  Cud- 
more.  196,  Cleveland;  Apollo,  Mr.  W.  J.  Grambs,  447, 
Seattle,  and  Avrenim,  Mr.  C.  M.  Parr,  1788,  Hartford. 

The  Denver  Jovians  did  everything  possible  to  make  the 
visitors'  stay  pleasant,  comfortable  and  interesting.  On 
Monday  evening  a  smoker  was  held  at  the  Traffic  Club,  and 
on  Tuesday  the  rejuvenation  was  held  at  El  Jebel  Temple, 
at  which  about  100  new  members  were  initiated.    The  re- 


juvenation was  preceded  by  a  parade  through  the  princip   xA 
streets  and  the  electrical  effects  were  beautiful,  the  Pitt 
burgh  and  Philadelphia  floats  being  particularly  good,  the: 
cities  being  the  contestants  for  the  next  annual  meetin 
The  contest  was  later  decided  in  favor  of  Pittsburgh. 

The  attendance  at  the  banquet  on  Wednesday  eveuit 
was  300,  and  addresses  were  made  by  Jupiter  Jayne 
Past  Jupiters  Turner,  Hobson,  Kirkland  and  Dostal  ar 
Mr.  Washington  Devereux.  The  two  gentlemen  last  nam( 
were  presented  with  loving  cups. 


Possible  Combination  of    Elevated  and  Surface 
Railways  in  Chicago. 


For  some  time  a  merger  of  the  elevated  and  surfa 
street-railway  systems  of  Chicago  has  been  under  di 
cussion.  An  important  step  in  this  direction  came  to  lig 
on  Oct.  23,  when  a  letter  addressed  to  the  Mayor  and  Ci 
Council  of  the  city  of  Chicago  was  made  public  at  a  inee 
ing  of  the  City  Council.  This  letter  was  signed  by  M 
Henry  A.  Blair,  representing  the  Chicago  Railways  Coi 
pany;  Mr.  Ira  M.  Cobe,  representing  the  Chicago  Ci 
Railway  Company,  the  Southern  Street  Railway  Compai 
and  the  Calumet  &  South  Chicago  Railway  Company,  a- 
Mr.  Samuel  Insull,  representing  the  Chicago  Elevated  Ra 
ways,  recently  combined,  as  already  noted  in  this  jourii 
The  letter  of  Messrs.  Blair,  Cobe  and  Insull  was  short  b 
significant.    It  reads  as  follows : 

"To  the  end  that  a  comprehensive  plan  be  formulati 
having  for  its  purpose  the  permanent  establishment  a 
maintenance  of  the  best  possible  transportation  faciliti 
for  the  city  of  Chicago,  the  undersigned  will  be  glad 
co-operate  with  your  honorable  body  in  an  earnest  endeav 
to  work  out  a  satisfactory  solution  of  every  phase  of  t 
transportation  problem." 

This  letter  was  dated  Oct.  21,  1911,  and  was  transmitt 
to  the  City  Council  by  the  Mayor  with  the  recommendati 
that  it  be  referred  to  the  local  transportation  committ 
which-  was  done.  The  meaning  of  the  communication, 
doubt,  is  that  street-railway  and  elevated  interests  are  p 
paring  to  "get  together,"  but  before  doing  so  wish  t 
sanction  of  the  city  authorities,  which  is  probably  ind 
pensable  under  the  "traction  settlement"  ordinance  of  ic 
under  which  the  surface-railway  companies  are  operatii 
The  proposed  consolidation  has  also  an  important  beari 
on  the  question  of  building  a  passenger  railway  subway 
Chicago.  The  interest  of  the  Commonwealth  Edison  Co 
pany,  of  which  Mr.  Insull  is  president,  in  the  situation 
an  active  one,  owing  to  the  intimate  relation  of  the  head 
that  company  with  the  elevated  railways  and  also  to  ( 
fact  that  the  electric-service  company  supplies  a  large  p 
portion  of  the  electrical  energy  used  both  by  the  surf: 
and  elevated  railway  companies  of  Chicago. 


Artificial  Illumination  in  Continental  Europe. 


Under  the  title  "Random  Notes  on  Light  and  Life  • 
Europe"  Dr.  Herbert  E.  Ives,  of  Cleveland,  gave  an 
teresting  illustrated  address  before  the  Chicago  Section  i 
the  Illuminating  Engineering  Society  on  Oct.  19.  Mr.  ■ 
F.  Schuchardt,  the  new  chairman  of  the  section,  presu  1 
for  the  first  time.  Dr.  Ives  discussed  interior  lighting  ■ 
the  continent  of  Europe,  considering  both  ancient  ;- 
modern  times  and  basing  his  remarks  on  observations  ;  ■ 
researches  relating  to  a  recent  European  tour.  The  fani  ; 
structures  of  antiquity,  such  as  the  Parthenon  and  = 
Pantheon,  were  probably  lighted  by  daylight  exclusiv^-^ 
in  some  cases  by  openings  in  the  roofs.    Ponipeiian  noi: : 
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id  no  windows;  the  rooms  were  lighted  from  courtyards, 
eautiful  oil  lamps  have  been  found  in  Pompeii,  but  they 
luld  have  been  of  little  service  for  general  illumination; 
rhaps  they  were  carried  about  as  lanterns  are  to-day. 
modern  Europe  the  street  lighting  is  fairjy  good,  but 
terior  illumination  is  very  poor,  as  a  rule.  The  speaker 
;w  only  one  example  of  modern  illuminating  glassware 
«  the  Continent.  Europe  may  be  the  home  of  art,  but 
lere  is  more  truly  artistic  lighting  in  this  country  than 
:road.  although  that  isn't  saying  much.  In  Venice  the 
mals  introduce  an  interesting  problem  in  street  lighting 
\  reflections  from  the  water;  it  is,  in  fact,  as  if  the 
^■■eets  had  mirrors  for  pavements;  the  lights  are  seen 
luble.  In  conclusion  the  lecturer  said  that  modern  illu- 
inating  engineering  has  great  fields  to  conquer  on  the 
tntinent  of  Europe. 

Mr.  J.  R.  Cravath  inquired  as  to  the  practice  of  using 
^fy  high  lamp-posts  for  high  candle-power  flaming-arc 
Ifips  in  Europe.  He  explained  that  powerful  flaming  arcs 
a:  to  be  used  for  a  considerable  amount  of  new  electric 
S|Cei  lighting  in  Chicago  and  that  at  last  accounts  the 
p-ns  were  to  have  these  on  posts  only  20  ft.  high.  Many 
fl  that  this  is  a  mistake  for  lamps  of  such  high  candle- 
plver  and  distribution  characteristics  and  that  posts  not 
1^5  than  30  ft.  high  should  be  used  for  these  lamps.  He 
aed  Dr.  Ives  as  to  the  general  illumination  effect  and 
ap  as  to  the  appearance  of  such  high  posts  as  are  used  in 
Efope. 

')r.  Ives  answered  that  he  had  noted  one  place  in  Berlin 

v^Tt  iron  posts  as  high  as   50   ft.   have  been  used   for 

flning-arc  lamps  with  good  effect.     The  illumination  is 

S(cad  over  a  large  area  and  the  lamps  are  above  the  ordi- 

rSnge  of  vision. 

F.   .-K.   Vaughn,   of   Milwaukee,   inquired   as   to   the 

lighting  conditions   in   London.     Dr.    Ives   reported 

lere  is  considerable  rivalry  between  different  sections 

ndon  and  remarks  applying  to  one  section  as  to  light- 

ight   not   apply   to   another.      While   a   considerable 

ty  of  light  is  used  on  London  streets  in  some  locali- 

Iie  lighting  in  London  in  general  on  the  best  streets 

up  to  that  in  this  country,  artistically,  as  compared 

he  best  streets  here. 

imian  R.  F.  Schuchardt  asked  for  a  comparison  of 
L3t  streets  of  Berlin  with  the  best  lighted  streets  in 
^'o  and  also  asked  as  to  the  reported  supremacy  of 
crmans  in  scientific  investigations  leading  up  to  dis- 
cs of  new  illuminants.  Dr.  Ives'  answer  in  general 
lat  in  the  scientific  development  of  new  illuminants 
iny  is  in  the  lead,  but  that,  once  they  are  developed, 
crmans  do  not  make  use  of  these  illuminants  intel- 
>.  There  are  more  high  candle-power  arcs  in  use 
ban  in  the  average  American  city.  The  Germans  do 
■'•  their  new  lamps  either  artistically  or  comfortably, 
ire  far  behind  Americans  in  the  use  of  reflectors  and 
ng  mediums  for  the  reduction  of  annoying  glare, 
ific  reflectors  are  rarely  seen  in  Europe  by  the 
observer. 


Electrical  Show  at  Salt  Lake  City. 

first  annual  electric  show  under  the  auspices  of  the 
ic  Show  Association  of  Utah  was  held  in  the  Cen- 
■ock,  Salt  Lake  City,  Oct.  2  to  7.  Over  2000  incan- 
it  lamps  were  used  in  the  street  decorations  in   the 

'f  festoons  and  streamers  leading  from  Main  .'Street 

show  building,  and  a  large  electrically  illuminated 
at  the  intersection  of  Main  and  Second  South  Streets 
'  d  the  visitors.  An  electricallv  outlined  kite  was  sus- 
1  between  two  biiildings,  with  a  streamer  of  electric 
;•  representing  the  string,  running  from  the  kite  to  a 
l^cy  in  front  of  the  building.     A  large  blue  bell,  made 

electric  lamps,  which  was   furnished  by  the  Moun- 


tain States  Telephone  and  Telegraph  t'umpany,  was  sus- 
pended over  the  street  and  attracted  much  attention. 

The  main  auditorium  has  a  Hour  area  of  100  ft.  by  160 
ft.,  and  in  the  rear  of  this  auditorium  is  a  lecture  hall  in 
which  Professor  Plumb  gave  lectures  and  experiments  on 
high-frequency  currents.  Thirty-three  booths,  each  having 
a  floor  area  of  156  sq.  ft.,  were  suitably  arranged  in  the 
main  auditorium.  The  decorations  of  the  building  were 
almost  entirely  in  white,  supplemented  by  aiitumn  leaves 
and  potted  plants  to  add  a  little  color.  The  lighting  of  the 
auditorium  was  done  by  festoons  and  clusters  of  tungsten 
lamps. 

The  east  one  of  the  two  large  show  windows  was  fitted 
up  to  show  the  old-fashioned  and  the  modern  home,  and 
the  west  windovkf  was  given  over  to  a  display  of  the  signal 
equipment  of  the  Utah  National  Guard,  a  feature  of  which 
vi'as  a  wireless  telegraph  equipment. 

The  Utah  Light  and  Railway  Company  had  an  electric 
kitchen,  in  which  it  was  shown  by  actual  cooking  demon- 
strations that  it  is  possible  to  cook  entirely  by  electricity  by 
means  of  the  electric  fireless  cooker  and  a  few  supple- 
mentary pieces  of  apparatus,  at  no  greater  cost  than  with 
coal  or  gas.  In  another  booth  was  shown  the  development 
of  street  lighting  in  Salt  Lake  City,  by  means  of  a  series 
of  lamps,  including  the  first  Brush  arc  lamp  installed  in 
1886,  and  each  successive  type,  up  to  the  present  luminous 
arc  lamp.  An  automatic  tool-grinder  direct-connected  to 
an  electric  motor  illustrated  the  possibility  of  the  appli- 
cation of  electricity  to  industrial  work.  An  Edison  storage 
battery  and  rack  were  shown  with  various  sizes  and  types  of 
incandescent  lamps  connected  to  meters,  by  means  of 
which  the  relative  consumption  and  illumination  from  the 
various  types  could  be  illustrated  to  the  visitors. 

The  Telluride  Power  Company  showed  a  large  map  of 
the  lines  and  power  plants  of  its  system,  with  photographs 
of  stations,  pipe  lines  and  transformation  lines,  standard 
and  commercial  instruments,  and  an  oscillograph  so  ar- 
ranged as  to  show  the  wave-forms  of  the  voice,  and  an 
open-core  transformer. 

The  list  of  exhibitors  included  the  Mountain  States  Tele- 
phone &  Telegraph  Company.  Intermountain  Electric  Com- 
pany, Westinghouse  Electric  &  Manufacturing  Company. 
Progress  Company,  Stewart-Gleeson  Company,  Western 
Electric  Company,  Fairbanks-Morse  Company,  Mine  & 
Smelter  Supply  Company,  Studebaker  Brothers  Company, 
Wagner  Electric  Manufacturing  Company.  Utah  Electric 
Supply  Company,  University  of  Utah.  General  Electric 
Company,  Capital  Electric  Company,  E.  H.  Eardley. 


Turin  International  Electrical  Congress — II. 

Construction,  Central  Stations,  Switchboards  and  Distribution. 
In  Section  II  of  the  Turin  International  Electrical  Con- 
gress eleven  papers  were  presented,  dealing  with  construc- 
tion, central  stations,  switchboard  and  distribution.  Ab- 
stracts of  part  of  these  papers  follow-. 

TRANSMISSION    AND   DISTRIHUTING   SYSTEMS. 

The  selection  of  the  transmission  and  distributing  volt- 
age and  the  design  of  switchboards  and  substations  in  large 
electric  installations,  taking  into  account  both  economy 
in  first  cost  and  continuity  of  service,  were  discussed  in  de- 
tail in  a  well-illustrated  paper  by  Mr.  Philip  Torchio,  chief 
electrical  engineer  of  the  New  York  Edison  Company.  The 
subject  was  discussed  under  the  two  heads  of  long-dis- 
tance transmission  and  the  selection  of  distribution  voltage. 
Concerning  long-distance  transmission,  the  author  con- 
cluded that  in  large  installations  the  selection  of  the  trans- 
mission voltage  will  be  primarily  governed  by  the  difference 
between  the  saving  in  costs  of  lines  and  transmission  losses 
due  to  higher  voltages  and   the  corresponding  extra  cost 
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of  apparatus  at  the  stations  and  substations;  this  cost  will 
necessarily  increase  with  the  number  and  decrease  in  size 
of  substations,  so  that  where  primary  transmission  Hnes 
are  to  be  tapped  for  distribution  at  many  points  the  extra- 
high-tension  voltages  may  become  economically  imprac- 
ticable. He  stated  that  extra-high-tension  systems  are  at 
least  as  reliable  as  lower  voltage  systems  and  in  respect 
to  protection  against  transient  surges  and  lightning  they 
possess  material  points  of  superiority.  In  important  in- 
stallations it  is  advisable  to  employ  extra-high-tension  in- 
sulation for  lines  and  apparatus,  even  on  lower  working 
voltage  systems,  in  order  to  raise  their  factor  of  safety. 

The  author  claimed  that  the  selection  of  distributing  volt- 
age is  governed  by  the  following  four  considerations :  First, 
the  relative  cost  of  cables,  which  depends  on  the  average 
length  of  feeders  on  the  main  system,  and  also  upon  the 
posible  use  of  step-up  transformers  for  the  long  feeders. 
Second,  the  relative  power  and  energy  transmission  losses. 
Third,  high-speed  large-power  generators  require  low-volt- 
age windings  for  high  dielectric  and  mechanical  factors  of 
safety.  Fourth,  the  greater  reliability  of  lower  voltage  sys- 
tems is  more  valuable  to  important  distributing  systems,  be- 
cause of  the  greater  commercial  losses  they  would  sustain 
in  case  of  even  momentary  interruptions  of  service. 

Three  appendices  formed  an  important  feature  of  the 
paper.  The  first  of  these  contained  illustrations  and  de- 
scriptions of  extra-high-tension  switching  gear  and  appar- 
atus and  typical  designs  of  stations  and  substations.  The 
second  covered  the  continuitv  of  service  as  shown  in  ab- 
stracts taken  from  operating  reports  of  high-tension  svs- 
tems.  The  third  dealt  with  steam  generating  plants,  hydro- 
electric power  substations  and  local  transforming  and  dis- 
tributing substations.  Other  features  of  the  paper,  which 
was  also  presented  before  the  Spring  Lake  convention  of 
the  Association  of  Edison  Illuminating  Companies,  were 
noted  on  page  862  of  our  issue  for  Oct.  7. 

L'XDERGROUNn    CABLE    CONNECTED   TO    OVERHE.\D    I,I.\ES. 

Mr.  J-  Grosselin  submitted  a  report  on  high-tension  un- 
derground cables  connected  to  overhead  lines.  Assuming 
high-tension  to  include  only  voltages  above  25.000,  he  finds 
that  there  are  very  few  such  installations  now  in  operation, 
the  highest  tensions  employed  on  cables  at  present  being 
40.C00  volts  alternating  and  50,000  volts  direct,  although  the 
Lorraine  Electricity  Company  is  planning  to  install  3  km  of 
three-conductor  cables  to  operate  at  65,000  volts. 

The  practice  of  the  various  countries  as  to  the  factor  of 
safety  allowed  in  factory  and  installation  tests  was  given. 
and  it  was  recommended  that  the  factory  tests  for  alter- 
nating voltages  from  25,000  volts  to  50,000  volts  be  deter- 
mined by  multiplying  the  normal  working  emf  by  2  and 
adding  10,000,  and  that  for  tensions  above  50,000  volts  the 
factor  1.5  be  used.  For  direct  emfs  a  factor  of  1.25  was 
recommended.  The  proper  duration  of  the  factory  test 
was  set  at  fifteen  minutes.  At  the  end  of  tlie  report  there 
is  appended  a  table  giving  various  interesting  data  on  high- 
tension  cables  operated  in  different  parts  of  the  world. 

Mr.  Grosselin's  report  was  discussed  by  Messrs.  Jona. 
Torchio,  Soleri,  Delon,  I'Hoest  Gevaert.  Lichtenstein  and 
Dunn. 

THE  CONSTRUCTION  .AND  USE  OF  CIRCUIT-BRE.\KERS. 

The  present  state  of  the  art  of  automatic  circuit-breaker 
design  and  application  was  set  forth  in  a  long  paper  by 
Mr.  E.  Ragonot.  .'\ll  circuit-breakers  were  divided  into 
two  main  classes,  namely,  air-break  and  oil-break  con- 
tacts. 

Under  the  head  of  air-break  switches  the  author  dis- 
cussed present  practice  and  construction  of  the  following 
details:  Contacts,  terminals,  closing  and  releasing  mechan- 
ism, arc  extinction,  inverse  time-limit  attachments,  remote 
control.  With  respect  to  contact  surface  he  declared  that 
it  was  wrong  to  specify  the  current  density,  since  it  is  the 


potential  drop  that  is  important,  and  in  this  type  of  switol 
he  placed  the  upper  limit  of  allowable  drop  across  thi 
contacts  at  10  millivolts. 

Early  in  the  discussion  of  oil-switch  design  a  sharp  lini 
was  drawn  between  .\merican  and  European  practice.  Tin 
.\merican-type  oil  switch  has  the  following  tlistinguishiii} 
characteristics: 

1.  Two  breaks  per  pole   for  the  highest  tensions. 

2.  Large  range  of  motion  of  contacts  (25  cm  to  50  cm  1 

3.  Small  volume  of  oil. 

4.  Separate  cells  for  even  low  tension. 

5.  Use  of  impregnated  wood  as  insulating  support  to  th 
movable  armature. 

On  the  other  hand,  the  following  characteristics  serv 
to  distinguish  the  Continental  type : 

1.  Multiple  breaks  per  pole  (two  to  eight,  according  t 
the  tension  on  the  power). 

2.  Short  range  of  motion  (8  cm  to  15  cm). 

3.  Large  volume  of  oil. 

4.  Single  cell  for  all  poles  of  one  switch  for  low  ar 
medium  tensions. 

5.  Extensive   use  of   porcelain   as  insulator. 

With  regard  to  contacts  of  oil  switches,  the  allowab 
drop  was  placed  at  from  25  millivolts  to  30  millivolts. 

Under  the  head  of  "dimensions  of  oil  switches"  tl 
author  gives  a  digest  of  a  report  on  the  subject  recent 
submitted  by  a  coiTimittee  of  the  German  Society  of  E 
gineers.  The  latter  part  of  the  paper  dealt  with  inver 
time-limit  relays,  their  construction  and  operation,  and  t 
last  section  is  devoted  to  a  discussion  of  the  probable  futii 
of  the  oil  switch.  At  the  present  time  it  is  usual  practi 
to  overhaul  a  switch  thoroughly  after  each  operation  und 
dead  short-circuit,  and  if  two  such  loads  should  be  impos 
in  quick  succession  it  is  doubtful  if  the  largest  switcl 
now  made  would  be  able  to  stand  up  and  properly  perfo 
their   functions. 

To  improve  the  action  of  oil  breakers  in  this  respect  : 
author  suggested  the  following  expedients: 

1.  Quickest  possible  break. 

2.  A  very  large  volume  of  oil. 

3.  High  pressure  on  the  oil. 

He  then   follows  this  with  descriptions  of  some  of 
latest  experiences  of  the  various  large  companies. 

PARALLEL    OPER.\TION    OF    ELECTRIC    STATIONS. 

This   subject    was   assigned   to   Mr.   Nizzola,  but  on 
count   of  severe  illness  he  was  unable  to  prepare  a  pa 
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a         b         c  d  e  f 

Diagram    Showing    Parailel    Operation    of    Eiectric   Statlor 

and,  therefore,  Mr.  Guido  Semenza  gave  a  brief  descn  on 
of  a  method  of  parallel  operation  used  by  the  Edison  ( m- 
pany  of  Milan,  the  idea  being  to  start  a  discussion  0  ■"'= 
subject.  A  schematic  diagram  of  the  connections  forwo 
plants    feeding   six   circuits   is   shown   above.     Plant     '■ 
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ciiiecteil  to  bus  A  and  plant  II  to  bus  B.  tlic  two  buses  be- 
mtied  together  through  a  wattmeter  and  a  circuit-breaker. 
T  wattmeter  is  equipped  with  an  alarm  bell.  Each  dis- 
trution  circuit   is  provided  with  connection   to  each  bus. 

1  explanation  of  the  system  the  author  assumes  plant  1 
twie  rated  at  4000  kw,  plant  II  at  2000  kw  and  the  load 
of-'ach  circuit  to  be  1000  kw\  Then  under  full-load  Con- 
di ^ns  four  circuits  are  connected  to  A  and  two  to  B.  and 
if  short-circuit  occurs  on  lines  e  or  /  the  breaker  k  will 
ilf)  out  and  clear  plant  I  from  all  trouble.  Another 
colition  which  this  arrangement  meets  very  satisfactorily 
is'ie  parallel  operation  of  water-power  and  steam-power 
pl;ts.  For  example,  assume  plant  I  to  operate  from 
wsT-power  and  plant  II  to  operate  from  steam.  During 
ho-s  when  the  load  is  within  the  limits  of  plant  I  all 
citiits  are  connected  to  bus  A  and  plant  11  is  disconnected. 
Wn  the  load  increases  beyond  the  rating  of  i)lant  I 
pUt  II  is  started  and  synchronized  with  1.  the  switch  K 
bei?  closed.  The  wattmeter  indicates  the  amount  of 
po;T  supplied  by  plant  II  and  the  voltages  can  be  so  ad- 
ju:d  that  the  water-power  plant  will  always  operate  at 
fui  load.  When  the  load  has  increased  sufficiently  some 
of  le  lines  are  switched  to  bus  B.  the  load  being  divided 
be<een  the  buses  in  proportion  to  the  load  it  is  desired  to 
pla-  on  each  station.  The  wattmeter  enables  the  attendant 
to  'mtrol  the  division  of  load  and  the  circuit-breaker  A' 
prt-.nts  the  spread  of  trouble  from  one  plant  to  the  other 
amthus  limits  the  power  behind  a  short-circuit. 

'  c  paper  was  discussed  bv  Messrs.  Torchio.  \\yssling, 
IH'i'   and  Del   Buono. 

tTRICAL    .Xi'P.^RATVS    FOR     lOO.OOO-VOLT    CIRCUITS. 

i'er  by  Mr.  Stephen  O.  Hayes  contained  illustrations 
criptions  of  some  of  the  recent  designs  of  100.000- 
aratus,  in  order  to  show  the  commercial  feasibility 
■voltage  energy  transmission.  The  apparatus  de- 
included  transformers,  terminals,  circuit-breakers. 
;:  arresters,  station  arrangements  and  transmission 
t  was  stated  that  self-cooling  transformers  are  being 
ratings  as  high  as  3500  kva.  Artificially  cooled 
mers  are  built  in  ratings  as  high  as  14,000  kva. 
,h  there  is  no  inherent  limit  to  the  size  of  the 
mer,  it  is  not  ordinarily  advisable  to  construct  them 
.,'5  larger  than  10.000  kva  on  account  of  the  difficulty 
iient. 

onstruction  of  transformers  for   100,000  volts  pre- 
'  great  difficulty,  except  as   regards  the  terminals. 
e   so-called   condenser   type   of   terminal    the   diffi- 
lave  been  successfully  overcome.     In  this  terminal 
itii    „l  or  tube   forming  the  conductor  is   surrounded  by 
*  nnber  of  concentric   condensers  of   predetermined   ca- 
paci     arranged  in  such  a  manner  that  they  are  in  effect 
Conr,:ted  in  a  series,  so  that  the   fall  of  electrostatic  po- 
tent;   from  the  inner  oiie,  forming  the  line  conductor,  to 
r  one,  which  is  grounded,  is  such  as  not  to  strain 
'ating  material  locally  beyond  its  dielectric  strength. 
11    development    of    a    bushing   with    its   capacity    dis- 
Ijribi.-d  in  such  a  way  as  to  insure  uniform  potential  grad- 
■iii:    -ough  the  mass  of  insulation  has  greallv   facilitated 
:n  of  high-tension  switching  devices.    One-hundred- 
!-volt  circuit-breakers  are  built  for  both  indoor  and 
ser%'ice.     For  outdoor  service  the  leads  of  the  con- 
*.vpe  are  covered  with  a  series  of  porcelain  insulators 
c   space  between  the  bushing  and  the   insulators   is 
ifiliedwith    a    moisture-proof    compound.      The    operating 
niecliism  is  covered  by  a  metallic  hood,  and  the  pull  rods 
;Conn  ting  together  the  various  poles  of  the  breakers  pass 
throih  pipes.    Outdoor  breakers  of  this  design  have  been 
oper.--d  very  satisfactorily  on  the  lines  of  the  Dominion 
PowfS:  Transmission  Company,  near  Hamilton.  Out.:  the 
Newtork,   Lockport    &    Ontario    Power    Company,    near 
,.^'aga  Falls,  and  the  Southern  Power  Companv  in  N'orth 
I  arol  a. 


The  electrolytic  type  of  lightning  arrester  has  proved 
thoroughly  reliable  for  ioo,ooo-volt  service.  Where  a  some- 
what cheaper  form  of  lightning  arrester  is  required  for  ex- 
tremely high  voltage  on  outdoor  circuits  it  is  possible  to 
:iiake  use  of  a  certain  special  arrangement,  as  has  been  done 
by  the  Southern  Power  Company.  Instead  of  providing 
electrolytic  cells  placed  in  steel  tanks,  resistors  are  located 
in  the  circuit  between  the  line  and  the  horn  gaps.  The  re- 
sistors are  built  up  in  the  form  of  large  columns  having  a 
large  cross-section  and  great  heat-absorbing  capacity.  Two 
columns  are  placed  in  series  between  each  line  and  the 
ground  connection.  The  resistors  are  made  of  a  special 
mixture  of  concrete  and  red  oxide  of  iron,  and  each  column 
is  divided  up  into  a  number  of  sections  by  expanded  metal 
embedded  in  the  cement.  The  edges  of  the  expanded  metal 
are  riveted  to  sheet-metal  eaves,  which  prevents  water 
running  down  the  sides  of  the  concrete,  thereby  ob- 
viating variation  in  resistance  due  to  the  concrete  becoming 
water-soaked.  The  arrester  after  having  once  been  ad- 
justed requires  no  attention  and  is  so  proportioned  as  to 
render  it  almost  impossible  for  it  to  be  seriously  damaged 
by  any  discharge  which  can  pass  through  it.  The  resistor 
column  has  a  high  resistance  for  low-  voltage  and  low  re- 
sistance for  high  voltage. 

Brief  descriptions  were  given  of  apparatus  built  for  po- 
tentials as  high  as  140,000  volts,  which  is  the  emf  that 
will  be  used  on  a  svstem  to  be  installed  in  northern  Michi- 


I'KESENT    LIMITS    IN    THE    USE   OF   C.\nl.ES    FOR    ENER(;Y 
TRANSMISSION. 

Mr.  F.lvio  Soleri  presented  a  paper  dealing  with  the 
limits  at  present  imposed  upon  the  practical  use  of  cables 
for  long-distance  transmission  of  electric  energy. 

To  begin  with,  he  gave  a  brief  resume  of  the  present 
attainments  in  the  art  of  cable  manufacture  and  outlined 
the  fundamental  theories  of  cable  calculations.  In  his  in- 
vestigation of  the  feasibility  of  using  cables  in  long-distance 
energy  transmission  the  author  distinguishes  three  groups 
of  limits,  namely: 

1.  Limits  imposed  by  manufacture. 

2.  Limits  imposed  by  economy. 

3.  Limits  imposed  by  safety  of  operation. 

In  the  first  group  the  author  considered  the  emf  and 
power  that  can  be  handled  by  three-phase  and  single-con- 
ductor cables,  both  for  homogeneous  and  graded  dielectric. 
He  gave  curves  which  served  to  determine  the  limits  of 
section  and  emf. 

The  economic  limits  were  studied  by  establishing  rela- 
tions between  the  price  and  power  and  emf  of  cables.  The 
prices  per  kw-ampere  were  calculated  for  a  series  of  cables 
of  constant  section  and  variable  emf  and  for  a  series  of 
constant  emf  and  variable  section. 

In  a  special  analysis  of  the  use  of  aluminum  in  cables  of 
very  high  tension  the  author  gave  some  general  results 
and  some  diagrams  which  permitted  the  determination  of 
conditions  under  which  this  metal  could  be  well  adapted  to 
cable   construction. 

.Mthough  long-distance  transmission  is  usually  cheaper 
with  high-tension  open  lines,  there  were  cited  certain  in- 
stances where  cables  might  well  be  adopted.  In  studying 
the  operation  of  cable  lines  it  was  shown  that  the  capacity 
improved  the  efficiency  of  the  line  and  that  operation  was 
more  safe  and  reliable  than  with  open  wires. 

The  effect  of  capacity  on  economy  formed  the  subject  of 
a  special  study  by  the  author,  who,  after  giving  the  general 
relations,  determined  the  losses  in  cable  lines  and  open- 
wire  lines  and  developed  some  simple  formulas  which  ex- 
press the  laws  of  variation  of  these  losses  in  terms  of  the 
constructive  elements. 

In  conclusion  the  author  stated  that  the  present  limits 
in  the  use  of  cables  are  far  superior  to  the  actual  appli- 
cations. 
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INVESTIGATIONS    AND    EXPERIENCES    WITH    HIGH-TENSION 
CABLES. 

The  results  of  a  series  of  experiments  carried  on  by  the 
Siemens-Schuckert  company  in  a  system  of  high-tension 
cable  manufacture  were  given  by  Dr.  Leon  Lichtenstein. 

The  chief  object  of  these  experiments  was  the  determina- 
tion of  the  losses  of  energj'  in  single-conductor  and  three- 
conductor  cables. 

The  first  experiments  were  carried  out  upon  50-cycle, 
700-volt,  three-conductor,  steel-armored  cables,  the  con- 
ductors being  in  form  of  a  sector  and  having  an  area  of 
310  sq.  mm.  The  losses  in  excess  of  direct-current  losses 
were  as  follows:  8  per  cent  in  skin  effect  in  the  copper, 
3  per  cent  in  eddy  currents  in  the  lead  cover  and  8  per  cent 
in  eddy  currents  and  hysteresis  in  the  armor.  Having 
foreseen  that  large  single-conductor  cables  would  leave  very 
large  losses  in  the  copper  and  iron,  some  special  tests  vvfere 
made  upon  a  single-conductor  cable  having  a  section  of 
500  sq.  mm  and  without  armor.  The  diameter  of  the 
stranded  copper  conductor  was  29.1  mm;  the  inside  diam- 
eter of  the  lead  sheath  was  34.9  mm ;  the  outside  diameter 
of  the  cable  was  40  mm.  At  51  cycles  per  second  th« 
excess  loss  over  direct-current  losses  was  about  25  per  cent 
and  at  32.5  cycles  it  was  about  10.2  per  cent.  It  was  prac- 
ticably proportional  to  the  square  of  the  frequency  and 
would  therefore  have  been  about  2.2  per  cent  at  15  cycles. 

In  consideration  of  the  fact  that  high-tension  systems 
employ  single-conductor  cables  almost  exclusively  and  that 
these  cables  often  transmit  large  power  over  long  distance, 
the  great  importance  of  the  above  results  is  apparent. 

Following  these  tests  the  author  made  similar  tests  on 
single-conductor  armored  cables.  These  cables  had  a  con- 
ductor section  of  from  35  sq.  mm  to  50  sq.  mm  with  an 
insulaticm  thickness  of  from  5  mm  to  13  mm,  and  the  armor 
was  variously  made  of  flat-steel  strap,  steel  wire  and  copper 
wire.  These  experiments  confirmed  the  author's  expecta- 
tions, since  the  hysteresis  losses  even  at  15  cycles  were  so 
great  as  to  limit  seriously  the  use  of  this  type  of  cable 
For  instance,  it  might  be  used  for  a  short  stretch,  such  as 
a  river  or  a  railroad  crossing. 

In  conclusion  the  author  called  attention  to  a  stretch  of 
feeder  cable  between  Bitterfeld  and  Dessau  which  has 
operated  continuously  for  several  months  at  60.000  volts 
and  15  cycles. 

GARBAGE   DESTRUCTION    AND   ELECTRICAL   ENERGY. 

The  destruction  of  garbage  in  connection  with  the  pro- 
duction of  electrical  energy  is  the  subject  of  a  compre- 
hensive report  presented  by  Mr.  Etienne  de  Fodor.  Gar- 
bage destruction  began  in  England,  the  first  plant  being 
constructed  in  1870,  and  thereafter  the  practice  spread  very 
rapidly  throughout  the  empire.  The  early  plants  were 
designed  primarily  to  destroy  garbage  and  little  thought 
was  given  to  any  utilization  of  the  heat  thus  liberated. 
In  1896  the  city  of  Oldham  built  an  electric  power  plant, 
120  hp  of  which  was  derived  from  steam  furnished  by  a 
garbage  destructor.  The  first  destructor  plant  that  was 
designed  expressly  to  enable  the  full  utilization  of  the  heat 
in  the  production  of  electrical  energy  was  built  in  Shore- 
ditch,  London,  and  this  plant  was  quickly  followed  by 
many  more  on  the  same  order,  and  now  there  are  192  towns 
in  England  alone  that  have  garbage  destructor  plants. 

On  the  Continent  the  development  of  such  plants  has 
been  slower,  partly  because  the  municipal  authorities  have 
often  been  prejudiced  against  them  and  partly  because  the 
heat  value  of  the  garbage  is  much  less  than  in  England. 

The  author  discusses  the  variation  of  the  quality  of  the 
garbage  with  the  locality  and  the  season  of  the  year  and 
gives  actual  figures   from  many  different  places. 

Tests  on  thirty  English  plants  are  tabulated.  These  show 
an  evaporation  of  water  from  100  deg.  C.  to  steam  at  100 
deg.  C.  of  from  1. 21  kg  to  2.75  kg  per  kilogram  of  garbage, 
the  average  being  1.68  kg. 


Similar   tests    from   a   number   of   different   ContinenI 
plants  show  a  general  average  of  about  i  kg  of  steam  p 
kilogram  of  garbage.    Statistics  covering  the  type  of  pla, 
the  size,  the  electrical  output  and  the  uses  to  whicli 
electrical    energy    is    put    are    tabulated    from    informal 
collected  by   the   author   from   various   English   and  ( 
tinental  plants   for  the  year   1910. 

The  statistical  data  are  followed  by  a  resume  of  wha 
at  present  considered  best  practice  in  garbage  destnici 
and  utilization.  First  of  all,  if  high  efficiency  is  to 
attained,  arrangements  should  be  made  for  storini: 
garbage  and  feeding  it  to  the  destructors  at  a  uniform 
throughout  the  twenty-four  hours.  The  electric  cik 
would  then  be  used  to  carry  the  peaks  during  periods 
maximum  load  and  at  other  times  it  would  charge  a  stor 
battery  from  which  the  auxiliary  apparatus  of  the  destrm 
plant  would  be  operated.  The  use  of  a  storage  batter 
also  recommended  to  care  for  the  variations  in  steam  | 
duction  due  to  the  constant  variations  in  the  heating  v, 
of  the  garbage.  In  some  places  boilers  fired  with  coal  oi 
are  used  to  care  for  these  fluctuations. 

It  appears  that  in  the  past  insufficient  attention  has  1 
given  to  economy  in  the  utilization  of  the  steam.  B( 
engines  should  be  used  and  less  energy  should  be  emph 
in  the  operation  of  the  plant  itself.  In  some  plants 
energy  consumed  by  the  auxiliary  devices  constitute 
per  cent  of  the  gross  output,  while  others  require  onl 
per  cent.  One  instance  is  cited  where  by  proper  man 
ment  the  energy  consumed  in  this  way  was  reduced  ' 
31.5  per  cent  to  17.1  per  cent. 

Another  important  phase  of  the  subject  relates  to 
utilization    of  the   residue.     This   residue   in  the  En 
plants  often  amounts  to  as  much  as  35  per  cent  of  the 
weight  of  the   garbage,   and   in   certain   instances  it 
reach  as  much  as  60  per  cent.     A  number  of  plants 
been   equipped   with    a   crushing   outfit    for  handling 
residue,   the   product   being   used   in  place   of  sand, 
well  suited  to  concrete  work,  to  the  manufacture  of 
and  artificial  stone,  to  the  building  of  roads  and  in  : 
other   places   w'here   sand   or   gravel    is   now   used.     ' 
parative  tests  on  concrete  made  with  this  residue  and 
gravel  showed  the  residue  to  be  fully  as  good  as  ai 
some  instances  even  better  than  gravel  for  concrete  ' 

In  connection  with  the  location  of  a  destructor  pi: 
is  interesting  to  note  that  there  are  no  disagreeable 
whatever  and  that  the  location  should  be  determin( 
purely  economical   factors,  such  as  the  ease  of  colli 
garbage,  etc. 

The  report  concludes  with  a  list  of  cities  that  havi 
bage  destructor  plants  either  in  operation  or  under 
struction.  The  list  is  classified  by  countries.  England 
the  list  with  192  plants;  Australia,  France,  the  I' 
States  and  Germany  come  next  with  nine,  eight,  seve  s 
seven  respectively ;  South  Africa  has  six  and  South  Ar 
four ;  sixteen  other  countries  are  Ksted  with  from  1 
three  plants  each. 


The  1911  Meeting  of  the  British  Association  fo  the 
Advancement  of  Science. 

The   following  is  the  conclusion   of  the  report      '■'"= 
Portsmouth   meeting   of   the    British   Association   f   ' 
Advancement  of   Science.     Other  portions  of  this   P'- 
were  printed  ir\  the  issues  of  Sept.  23  and  30. 

Practically  the  whole  of  the  morning  of  Tuesday,  '^t- 
was  devoted  to  a  discussion  upon  the  relative  me  s  i. 
the  "locomobile"  type  of  superheated-steam  engine    :t'0" 
gas  engines  and  producers  and  Diesel  engines,  three  iP'-'"'" 
being  presented  on  the  subject. 

Mr.  W.  J.  Marshall  described  the  "locomobile"  ne  ^ 
superheated-steam  engine  and  related  experiences  w  1  tn.' 
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iTfhine  in  ratings  up  to  500  hp.  Tests  reported  showed  a 
c«sumption  of  1.21  lb.  of  coal  per  hp-hour  by  a  50-hp  unit 
aJ  a  consumption  of  1.24  lb.  of  coal  per  hp-hour  by  a 
l;-hp  unit.  The  author  expressed  the  opinion  that  this 
tje  of  engine  is  more  than  able  to  hold  its  own  against 
tif  competition  of  the  steam  etigine. 

Ir.  \V.  A.  Tookey  presented  a  series  of  figures  showing 
tl|  actual  performances  of  suction-gas  power  plants  of 
v^ious  types  and  ratings.  In  the  majority  of  tests  men- 
tiied  the  actual  coal  consumption  by  a  combined  set  of 
eiine  and  producer  working  with  anthracite  is  between 
04)  lb.  and  0.85  lb.  per  hp-hour.  The  units  ranged  in 
rang  from  10  hp  to  220  hp.  The  author  expressed  his 
b<ef  that,  in  the  near  future,  as  in  the  years  that  have 
ji}  passed,  there  is  sure  to  be  a  great  demand  for  the 
Stfion-gas  engine  and  producer. 

(Ir.  C.  Day  presented  data  tending  to  show  that  the  "total 
Wfks"  cost  of  the  kw-hour  in  stations  where  the  plant 
fc.ng  does  not  exceed  1000  kw  is  2.04  cents  with  steam 
er,mes,  2.08  cents  with  gas  engines  and  1.06  cents  with 
Dsel  oil  engines.  The  average  fuel  consumption  by 
D<el  oil  engines  in  e very-day  service  varies  from  0.44  lb. 
p«  hp-hour  at  full  load  to  0.62  lb.  per  hp-hour  at  quarter- 
loi. 

here  was  a  long  discussion  upon  these  three  papers,  the 
fi^  speaker,  Captain  Sankey,  calling  special  attention  to 
tl^  necessity  for  some  definite  pronouncement  as  to  the 
mining  of  "rated  horse-power,"  a  term  used  by  all  three 
aijiors,  none  of  whom,  however,  gave  a  clear  explanation 
oithe  method  he  adopted.  The  engineering  standards 
cctmittee  some  years  ago  had  discussed  this  matter  and 
d^ded,  although  it  did  not  publish  the  recommendation, 
th(  the  rated  horse-power  of  gas  engines,  governing  bv 
oij-ing  explosions,  should  be  85  per  cent  of  what  the  engine 
cold  possibly  do. 

f  W.  E.  Dalby  expressed  the  opinion  that  the  whole 
■n  of  small  steam  plants  is  the  superheating  of  the 
and  Mr.  W.  Y.  Lewis  asked  whether  it  is  possible 
^e  the  waste  heat  from  Diesel  engines  in  the  same 

lat  waste  heat  from  steam  engines  is  used.  If  this 
\vi  ■  possible,  then  the  Diesel  engine  would  have  a  larger 
fie.i  for  power  production  in  factories  where  the  waste 
'•'•■•■^  is  at  present  used   for  heating  purposes. 

E.  Kilburn  Scott  said  that  he  would  advocate  the 

engine  for  any  work  that  it  could  possibly  perform 

an.  thought  it  was  only  a  question  of  time  before  large 

Diiei  engines  would  be  built  and  displace  the  large  steam- 

''    ■■  stations  at  present.     One  need  only  look  round  such 

^  as  the  Commonwealth  station  in  Chicago  to  realize 

■  fficiency  of  steam.  There  there  are  six  20,000-kw 
ui\:>.  with  a  large  number  of  boilers.  It  was  impossible 
to  lake  the  boilers  large  enough,  and  that  is  the  limitation. 
Hiiherefore  hoped  that  the  makers  of  internal  combustion 
en;nes  would  increase  their  factories  and  carry  out  re- 
se^ches  which  would  result  in  the  manufacture  of  large 
Dfcel  oil  engines. 

r.  H.  E.  VVimperis  predicted  the  development  of  an 
inf-nal  combustion  engine  using  steam  and  gas.  to  which 
Caain  Sankey  replied  that  such  a  proposition  is  now 
acfally  under  his  consideration. 

r.  H.  S.  Russell  said  that  the  reason  why  the  Diesel 
oil.ngine  has  such  low  fuel  costs  is  the  very  much  higher 
tmnal  efficiency  of  the  engine  and  the  absence  of  stand- 
by Dsses.  He  mentioned  a  case  in  which  a  qoo-hp  gas- 
dri;n  generating  plant,  in  connection  with  which  the  fuel 
cor  were  1.4  cents  per  kw-hour,  had  been  replaced  by  a 
Di.el  plant  where  the  fuel  costs  were  only  0.06  cent  per 
kwiour,  a  result  which  he  attributed  to  the  absence  of 
stal-by  losses.  The  fact  that  such  a  large  amount  of 
exlust  steam  is  obtained  from  steam  engines  only  denion- 
stres  their  inefficiency.  The  over-all  thermal  efficiency 
of  -steam  engine  is  not  more  than  11  per  cent:  with  gas 
*n|ies  It   is   from   i    per  cent   to   20   per   cent,    and   with 


oil  engines  it  is  40  per  cent.  Consequently  the  heat  avail- 
able as  exhaust  is  less.  At  the  same  time,  by  means  of  a 
properly  constructed  boiler,  good  use  can  be  made  of  the 
exhaust  heat  from  Diesel  oil  engines.  On  the  question  of 
the  reliability  of  oil  engines,  he  mentioned  an  electric  gen- 
erating station  in  which  such  an  engine  has  run  for  four 
years  for  twenty-three  and  three-quarter  hours  per  day, 
while  another  on  a  battleship  has  run  for  800  hours  on  one 
journey  without  slopping.  By  the  elimination  of  the  pro- 
ducer house  or  the  boiler  house,  as  the  case  may  be,  wages 
with  a  Diesel  engine  are  reduced  by  half. 

Prof.  E.  VV.  Marchant  having  called  attention  to  the 
fact  that  all  the  authors  of  the  papers  had  left  capital  ex- 
penditure out  of  account  the  president  mentioned  that  it 
would  be  useful  to  have  some  further  information  on  the 
comparative  cost  of  generating  electricity  by  the  three 
methods. 

In  reply  Mr.  Marshall  said  that  the  superheated-steam 
engine  which  he  had  described  was  rated  on  the  basis  of 
allowing  a  margin  above  what  it  was  known  the  engine 
would  do.  Thus,  a  140-hp  to  i8o-hp  engine  had  the  same 
guaranteed  fuel  consumption  over  that  range  and  was  guar- 
anteed equally  economical  at  either  load.  It  was  also 
guaranteed  to  give  200  hp  with  reasonably  economical  re- 
sults. With  regard  to  the  question  of  producing  electric 
energy,  there  are  no  electrical  works  driven  entirely  by 
these  engines  in  England,  but  this  is  not  true  in  Ger- 
many. He  complained  of  the  comparison  made  by  Mr.  Day, 
as  it  is  possible  that  it  may  include  steam  engines  twenty- 
five  years  old.  Mr.  Day  should  have  made  his  comparison 
with  a  specified  type  of  steam  plant.  The  same  thing  applies 
to  wages,  which  are  naturally  more  on  older  steam  plants 
owing  to  the  more  rapid  deterioration.  These  are  not  legiti- 
mate comparisons  to  put  forward,  and  he  made  a  similar 
complaint  against  Mr.  Tookey's  figures.  Mr.  Tookey,  he 
said,  is  very  proud  of  some  results  with  fuel  at  $1.92  a  ton, 
but  the  tables  showed  that  75  per  cent  of  the  examples  given 
burned  anthracite  coal  and  he  submitted  that  internal-com- 
bustion engine  makers  did  not  make  their  case  good  by 
giving  examples  of  this  sort. 

Mr.  Tookey  said  that,  unlike  the  other  two  authors,  he 
is  not  a  manufacturer.  He  merely  collected  the  figures 
from  the  owners  of  the  plant  and  gave  them  for  what  thev 
were  worth.  He  made  no  apology  or  excuse  for  them.  It 
is  the  usual  plan  for  gas-engine  makers  to  rate  their  en- 
gines upon  the  maximum  power  that  can  be  hoped  for  from 
an  engine  of  any  particular  size  after  a  run  of  fifteen 
minutes,  thirty  minutes  or  sixty  minutes.  Personally,  how- 
ever, he  adopted  the  plan  of  taking  the  piston  displacement, 
multiplied  by  half  the  number  of  revolutions  and  divided  by 
four,  which  represents  the  rated  horse-power  of  the  engine. 
As  a  matter  of  fact  the  makers'  figures  usually  agreed  with 
these  within  10  per  cent. 

Mr.  Charles  Day  said  that  his  firm  rated  engines  at  that 
load  at  which  it  was  suitable  to  work  continuously  and 
there  were  many  of  his  engines  in  actual  service  giving 
continuously  the  rated  loads.  They  had  been  known  to  go 
to  10  per  cent  above  that  for  two  or  three  hours.  With  re- 
gard to  the  suggestion  that  his  comparative  figures  were 
unfair,  he  replied  that  he  had  taken  the  figures  from  sta- 
tions in  Great  Britain  of  the  size  he  had  mentioned,  irre- 
spective of  their  age,  although,  as  a  matter  of  fact,  there 
are  very  few  old  engines  in  electricity  works.  He  had  not 
picked  out  special  cases  to  suit  his  argument. 

Three  papers  were  left  over  for  the  final  meeting  of 
Section  G  on  Wednesday.  Sept.  6,  the  first  being  by  Mr. 
E.  Kilburn  Scott  on  "The  Manufacture  of  Nitrogen  Com- 
pounds by  Electric  Energy." 

Mr.  Scott  stated  that  the  principal  products  obtained 
from  the  electrical  fixation  of  atmospheric  nitrogen  are 
nitrate  of  lime,  containing  I2j4  per  cent  nitrogen,  and  cal- 
cium cyanamide,  containing  18  per  cent  nitrogen.  He 
described  the  processes  for  making  nitrate  of  lime  as  car- 
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ried  out  at  Notodden  and  for  calcium  cyanamide  as  carried 
out  at  Odda,  Xorvvay.  He  mentioned  that  calcium  cyana- 
mide is  made  in  the  following  countries  :  Italy,  France. 
Switzerland.  Dalniatia,  United  States,  Canada,  Mexico  and 
japan,  while  in  Germany  alone  there  are  ahout  half  a  dozen 
factories.  In  discussing  the  possibility  of  manufacturing 
nitrogen  products  in  Great  Britain  the  author  said  that 
much  depends  upon  the  cost  of  energy.  At.  Notodden  the 
energy  costs  $7.92  per  kvv-year,  or  0.09  cent  per  kw-hour ; 
at  Odda,  $7.20  per  hp-year  is  paid  for  energy.  The  author 
claimed  that  the  time  is  ripe  for  the  establishment  of  many 
electrochemical  and  electrometallurgical  prr)cesses  which  at 
present  are  only  carried  on  abroad,  .\mong  these  the  man- 
ufacture of  nitrate  fertilizers,  and  especially  nitrogen  com- 
pounds for  explosives,  is  very  important,  especially  the 
explosives,  for  use  in  case  war  should  cut  off  the  outside 
supply. 

After  President  Ramsay  had  expressed  himself  in  ac- 
cordance with  Mr.  Scott's  view  that  the  English  coal  supply 
was  at  present  sufficiently  cheap  to  make  it  worth  while 
considering  this  question  and  that  the  future  of  the  country 
lay  in  having  chemical  works  in  the  neighborhood  of  the 
collieries.  Dr.  E.  Erkhardt.  who  is  connected  with  the 
Badische  and  Birkeland-Eyde,  .said  he  disagreed  with  Mr. 
Scott  that  it  is  opportune  now  to  establish  works  in  Great 
Britain  for  the  manufacture  of  nitric  acid  from  the  air. 
He  was  partly  responsible  for  the  introduction  of  the 
Birkeland-Eyde  process  into  England,  but  could  not  agree 
that  the  time  is  now  ripe  for  its  full  development  there. 
After  having  entered  into  negotiations  for  land  and  having 
studied  prices  for  energy  the  conclusion  come  to  was  that 
it  would  be  better  to  wait  at  least  for  several  months. 
.A.fter  having  experimented  for  some  time  \vith  a  3000-hp 
plant  at  Christiansand  a  decision  had  been  come  to  that 
the  work  could  be  more  cheaply  carried  out  there  than  at 
Ludvvigshafen,  where  coal  would  have  to  be  used.  Notod- 
den works  are  earning  money,  and  at  Ruckhardt.  in  Nor- 
way, a  250,000-hp  plant  is  being  erected,  the  first  half  of 
which  will  doubtless  be  at  work  by  next  summer.  In  view 
of  the  present  state  of  development  of  these  processes  it  has 
not  yet  been  decided  to  adopt  one  to  the  exclusion  of  the 
other.  At  present  four-fifths  of  the  equipment  in  this  sta- 
tion is  operating  on  the  Schonherr  process  and  one-fifth  on 
the  Birkeland-Eyde  process,  but  as  the  result  of  further 
experiments  it  is  quite  possible  that  these  i)roportions  will 
be  altered  later  on.  In  order  to  maintain  the  supply  of 
materials  for  the  manufacture  of  explosives  in  time  of  war 
the  British  navy  would  have  to  protect  the  Chili  saltpeter 
fleet,  and  if  this  were  not  in  its  power  it  woidd  not  appear 
that  the  navy  could  do  much  for  the  food  .supply  of  the 
country,  which  is  a  much  more  serious  problem.  However, 
he  thinks  that  the  British  Admiralty  does  not  take  this  view, 
and  for  that  reason  does  not  see  any  prospect  of  the  gov- 
ernment taking  up  any  of  these  processes. 

Sir  William  White  supported  the  views  of  the  author 
of  the  paper  that  encouragement  should  be  given  to  the 
establishment  of  factories  as  suggested,  and  Mr.  H.  E. 
Wimperis  called  attention  to  the  fact  that  three  years  ago. 
after  investigation,  he  had  arrived  at  the  figure  of  1,000,000 
hp  continually  going  to  waste  in  Great  Britain  from  blast 
furnaces  and  coke  ovens.  At  that  time  he  suggested  a 
development  similar  to  that  now  put  forward,  but  in  the 
only  district  where  this  waste  energy  is  made  use  of.  name- 
ly, on  the  Tyneside,  where  it  is  being  utilized  for  ordinarv 
electric  generating  purposes. 

Mr.  Scott,  in  reply,  again  urged  that  England  is  lagging 
behind  in  metallurgical  processes  and  considered  it  emi- 
nently a  case  for  government  action,  especially  from  the 
point  of  view  of  explosives.  He  recalled  the  fact  that  the 
manufacture  of  carbide  of  calcium  was  started  a  few  vears 
ago  in  a  factory  specially  erected  next  to  the  works  of  the 
Yorkshire  Electric  Power  Company,  but  the  trust  that 
controlled  the  manufacture  of  carbide  of  calcium  and  had 


hea<l(|uarters  on  the  Continent  came  to  the  conclusion  i  t 
there  were  too  many  factories  and  shut  the  works  dovvr 

A  paper  on   the  possibility  of  fixing  a  new  standard  1 
smoke  emission   from   factory   chimneys  was  next  read 
Dr.  J.  S.  Owens. 

Dr.  Owens  described  a  telescopic  apparatus  for  jud^ 
the  density  of  smoke  by  comparison  with  a  number 
graduated  smoke  glasses. 

The  proceedings  of  this  section  were  concluded  1)> 
paper  by  Mr.  W.  V.  Lewis,  which  described  a  new  sys' 
of  continuous  transport. 

.Mr.  Lewis  gave  details  of  the  Adkins-Lewis  system 
rapid  continuous  transport.  Use  is  made  of  a  continuoi 
revolving  shaft  extending  throughout  the  whole  length 
travel  of  the  cars,  which  are  driven  by  spiral  tlircad> 
the  shaft.  .\t  the  stations  the  pitch  of  the  threads  is  s 
as  to  provide  a  low  speed,  but  between  stations  the  pile 
from  si.x  to  eight  times  as  large  and  the  speed  correspi 
ingly  higher.  The  author  estimated  that  the  total  eiu 
consumption  per  passenger-mile  would  be  only  one-ei.i 
of  the  amount  required  in  operating  the  present  system 

A  tribute  to  the  system  was  paid  by  Capt.  H.  Riall  > 
key,  who  has  inspected  the  experimental  equipment 
Ipswich  and  expressed  his  surprise  at  the  small  amoun 
power  required  and  at  the  large  amount  of  energy  retiii 
to  the  circuit  by  the  retardation  of  the  cars.  He  St. 
that  he  had  experienced  no  difficulty  in  getting  on  and 
the  cars  and  that  he  could  stand  up  easily  while  the 
was  accelerating  and  decelerating  at  the  rate  of  4.5  ft. 
second  per  second.  As  an  addition  to  his  paper  the  au 
stated  that  in  order  to  deal  with  traffic  similar  to  that  i 
the  District  Railway,  namely,  10,000  seats  per  hour, 
spiral  shaft  would  need  to  have  a  diameter  of  2  ft. 
efficiency  of  these  spiral  shafts  was  put  at  90  per  cei 

Before  Section  A  (mathematical  and  physical  sciei 
on  Monday,  Sept.  4,  Prof.  N.  E.  Dorsey  read  a  short  p 
on  the  work  done  at  the  Bureau  of  Standards  on  the  ;i 
lute  measurement  of  electric  currents.  Use  was  made 
balance  of  the  type  employed  by  Lord  Rayleigh.  Coil 
square  cross-section  are  wound  bifilarly  on  enanic 
sulated  wire  upon  brass  forms.  A  novel  feature  uf 
fixed  coils  is  the  provision  in  the  forms  and  the  back  oi 
windings  of  a  channel  through  which  water  can  be  pun 
■io  as  to  maintain  the  coils  at  a  constant  temperature, 
this  way  the  moving  coil  was  surrounded  by  a  doi 
walled  jacket  maintained  at  a  constant  temperature  by  \^ 
circulation.  All  portions  of  the  instruinent  have 
tested  by  means  of  a  very  sensitive  astatic  magneton 
and  have  been  found  to  be  good.  The  insulation  of  the 
has  been  excellent  throughout  the  work. 

On  winding,  the  coils  were  carefully  sealed  with  pai 
cloths  and  paraffin,  and  covered  by  a  layer  of  softer 
thus  protecting  the  windings  from  changes  in  atmospl 
Iiumidity. 

The  distance  between  the  two  fixed  coils  was  always 
that  the  sum  of  the  forces  which  they  exerted  upor 
moving  coil  was  a  maximum.  Under  this  condition  a  n 
mum  force  for  a  given  current  depends  solely  upor  1 
ratios  of  the  diameter  of  the  moving  coil  to  those  0 
fixed  coils.  Consequently  the  actual  distance  betweei  ' 
fixed  coils  need  not  be  measured.  This  has  a  great  ar 
tage. 

The  ratios  of  the  diameters  of  the  coils  were  ascert:  ' 
by  a  modification  of  the  electrical  method  used  by  '' 
Rayleigh.  The  settings  of  the  coils  and  the  needles  :■' 
adjusted  by  electrical  methods  and  the  variations  i>  '" 
diameters  produced  by  variations  in  the  temperature  " 
in  the  load  carried  were  carefully  studied  experitnen  H'' 
It  has  been  found  to  be  practicable  to  obtain  such  acci  i>^ 
in  the  measurement  of  the  ratio  of  the  galvanometer  >< 
stant  of  such  coils  that  the  mean  variation  from  the  '^i 
of  10  or  more  shall  amount  to  2  in  i. 000.000. 

The  correct  adjustment  of  the  coils  was  determined  i' 
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illy,  and  an  electrical  niethoil  was  devised  for  detecting 

I   correcting   any    slight    error   that   might    exist   in    the 

,acing  or  in  the  coaxiality  of  the  fixed  coils.     The  hori- 

•ntality  of  the  coils  was  tested  by  means  of  delicate  jewels. 

While  the  earlier  results  were  more  erratic  tlian  the  later 

-.  they  gave  the  same  mean  value.     However,  the  condi- 

-  under  which  they  were  obtained  were  much  less  satis- 
ry  than  those  secured  later,  and  consequently  only  the 

,    values  have   been   considered   in   obtaining  the   final 
',nclusion. 

iThese  observations  give  the  followin.<j  nicau  value  lOr 
-  emf  of  the  mean  Weston  normal  cell  (as  defined  at  the 
■hington  conference)  at  20  deg.  C.  in  terms  of  the 
national  ohm  and  the  Bureau  of  Standards  balance. 
cly.  1.01822  volts.  This  value  differs  from  that  obtained 
e  National  Physical  Laboratory  by  4  in  100.000. 
Iiethcr  this  represents  a  real  difference  in  the  results 
1  by  the  two  balances  or  is  an  actual  difference  in  the 

-  of  the  reference  coils  used  it  is  impossible  at  present 
ccide. 

le  instrument  was  designed -by  Prof.  E.  Kosa  and  the 
<■  work  was  done  under  his  strict  supervisinn. 


Iscussion    of    Illumination    by     Pittsburgh    Section, 
A.  L  E.  E. 


i-  monthly  meeting  of  the   Pittsburgh   .Section   of  the 

'ican    Institute    of    Electrical    Engineers    was    held    in 

.luditorium    of    the    Engineers'    Society    of    Western 

Innsylvania  on  Tuesday  evening,  Oct.  10. 

'The- subject  of  the  evening  was  "Industrial  Illumination. 

■pplied  Particularly  to  the  Iron  and  Steel  Industry." 

e   principal   speaker   of   the   evening   was   Mr.    C.   J. 

•K   who    had   discussed    the    same    subject    before    the 

oiation  of  Iron  and   Steel   Electrical   Engineers  at   its 

•  ntion  in   Xew  York  City  on  Sept.  29.   1910,  as  nien- 

1  in  the  Electrical  World  on  Sept.  30. 

e  author  covered  the  ground  of  steel-mill  illumination 

M>    thoroughly,   outlining   two   methods  by  which   illumi- 

1      |iion  may  be  determined  for  any  given  installation.     An 

I  cresting  fact  is  that,  though  illumination  was  one  of  the 

practical  applications  of  electricity  in  steel  mills,  yet 

ice   along  these   lines   has   been    very   slow,    probably 

'  the  larger  and  more  important  motor-service  prob- 

cngrossing  the   attention   of   the   engineers   and   par- 

.    to  the  inflexible  units  of  illumination  in  use. 

•ihe  9.6-amp  -series-arc  lamp  is  still  in  use  in  many  mills. 

h:  as  series  circuits  are  now  being  confined   for  sake  of 

sety  to  outdoor  work  this  type  of  lamp  will  undoubtedly 

Son  disappear.     The   lamp   most   widely   used   to-day   in 

S/el-mill  work  is  the  standard  inclosed-carbon  arc  of  the 

I     S^"ip.   125-volt  or  2.5-amp.   250-volt  type.     It  has  often 

I     otn  used  indiscriminately    for  various  purposes  and   has 

P»ved  satisfactory,  but   owing   to   its  comparatively   low 

epiency  is   giving   way   graduallv   to   the   more   efficient 

t;,es. 

(Ihe  advent  of  the  flame-arc  lamp  a  few  vears  ago. 
"!Ugh  having  a  short  life,  called  the  attention  of  engi- 
ji-rs  to  the  importance  of  economy  in  illuminants.  These 
nn-power  units  were  often  misused  in  places  requiring 
a  ess  mtensity  of  illumination,  but  frequently  found  a 
P:e  for  themselves  in  lighting  large,  high  buildings  or 
yds,  resulting  economically  becau.se  of  the  large  area  to 
b'hghted. 

his  lamp  is  now  operated  inclosed,  the  position  of  the 
fttrodes  have  been  changed  from  inclined  to  vertical,  and 
'ts  avadable  as  a  long-burning  lamp. 

^ne  multiplicity  of  .types  of  illuminants  now  available  for 
Cerent  needs  makes  the  problem  of  the  illuminating  engi- 
n-r  a  difficult  one.  A  table  was  given  showing  the  rela- 
>    values  in  lumens  per  watt  of  the  various  types. 


Ihe  author  gave  two  methods  of  predetermining  illunn- 
nation  results  and  advocated  their  joint  use  until  more 
reliable  data  are  available  for  steel-mill  work. 

The  simplest  one  is  the  flux  method,  by  which  the  num- 
ber of  lamps  is  determined  by  a  fornnila  expressed  in  terms 
of  watts  per  lamp,  area  to  be  illuminated,  intensity  of 
illumination  desired,  total  watts  used,  a  depreciation  factor 
and  a  constant. 

The  factor  of  depreciation  must  be  added  to  take  care 
of  the  depreciation  in  candle-power  from  its  initial  value 
which  occurs  in  all  forms  of  illuminants  to  a  certain  ex- 
tent. The  number  of  lamps  having  been  determined,  the 
units  are  placed  with  a  view  to  uniform  intensity  at  all 
points  an<l  as  few  shadows  as  possible.  This  method  has 
the  limitation  that  except  when  accompanied  bv  rules  for 
height  and  spacing  it  affords  no  guide  to  the 'uniformity 
of  intensity,  and  hence  the  desirability  of  employing  also 
the  other  method,  thus  preventing  uneven  intensity, 
shadows  and   glare. 

The  second,  or  point-by-point,  method  is  based  on  the 
use  of  illumination  curves  and  is  a  quite  simple,  although 
somewhat  laborious,  method  of  determining  the  height  and 
candle-power  for  a  given  result.  The  illumination  curve 
is  calculated  from  a  candle-power  curve  showing  values 
every  few  degrees  in  a  vertical  plane  through  the  center 
of  the  lamp.  After  obtaining  the  curve  the  illumination 
intensities  thrown  by  the  lamp  on  the  plane  to  be  illumi- 
nated are  calculated  by  means  of  a  formula  involving  the 
intensity,  candle-power  and  distance  of  the  source  of  light 
from  the  plane. 

Experience  with  the  point-by-point  method  soon  enables 
line  to  become  familiar  with  certain  facts  regarding  the 
height  of  lamps  and   intensity  of  illumination. 

It  is  advisable  in  calculating  the  illumination  to  lay  out 
a  floor  plan  of  the  building  which  can  be  scaled,  showing 
machines  so  that  shadows  can  be  determined. 

Satisfactory  illumination  does  not  always  consist  in  an 
abundance  of  light.  Too  much  light  is  often  objectionable 
because  it  makes  the  less  intensely  illuminated  spots  too 
dark  by  contrast  and  the  eye  has  difficulty  in  following  the 
change.  The  following  are  given  as  prime  requisites  when 
laying  out  an  illumination  plan  : 

(i)   Intensity. 

(2)  Ereedom  from  shadows  where  thev  are  obiection- 
able.  ■ 

(3)  Freedom  from  glare. 

Frequently  in  steel-mill  work  sufficient  illumination  is 
received  from  the  molten  metal  to  obviate  the  use  of  any 
other  illuniinant.  though  safety  committees  are  now  in- 
sisting on  some  lamps  being  placed  at  these  points  for 
safety  of  the  workmen.  Intensity  of  a  desirable  uniformity 
can  generally  be  secured  by  spacing  and  by  the  use  of  a 
proper  candle-power  size  for  a  given  height  of  hanging. 

Shadows  are  not  always  objectionable,  as  by  their  con- 
trasts the  outlines  and  details  of  an  object  are  often 
brought  out  clearly.  They  do.  however,  often  lower  the 
efficiency  of  an  installation  and  can  be  controlled  to  a 
large  extent  by  the  location  and  multiplication  of  the 
outlets. 

In  places  where  bad  shadows  are  likely  to  ensue  unless 
outlets  are  spaced  closely  it  is  much  cheaper  to  multiply 
low-cost,  low-candle-power  units  than  high-cost,  high- 
candle-power  units. 

rdare  or  dazzling  light  fatigues  the  eye  and  causes  irrita- 
tion and  if  continued  will  injure  the  evesight.  It  may  be 
obviated  by  hanging  brilliant  lamps  high,  by  the  use  of 
diffusing  glassware  or  shades,  by  making  the  illumination 
uniform  and  reducing  the  shadows. 

The  incandescent  lamp,  on  account  of  its  low  cost,  small 
units,  ease  of  operation  and  other  well  known  inherent 
advantages,  finds  a  useful  field  of  application  in  steel-mill 
work,  particularly  in  high-studded  shops  where  high-power 
units  would  cast  objectionable  shadows. 
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The  electrical  committee  of  the  Carnegie  Steel  Company 
has  selected  the  medium  efficiency  (of  the  three  efficiency 
ratings)  for  tungsten  lamps,  basing  its  decision  on  the 
necessity  of  having  a  minimum  variety  of  lamps  and  also 
on  the  fact  that  an  average  life  of  1300  hours  is  being 
obtained  at  this  efficiency  in  a  number  of  its  plants. 

The  various  arc  lamps,  including  the  flame  and  luminous 
types,  are  being  used  extensively,  each  having  its  own 
field  of  application. 

Mr.  H.  R.  Shover,  of  the  Carnegie  Steel  Company,  who 
was  elected  president  of  the  Association  of  Iron  and  Steel 
Engineers  at  the  recent  meeting  in  New  York,  discussed 
the  paper  at  some  length.  He  said  that  one  particularly 
good  tiling  about  the  paper  was  that  it  gave  a  reasonable 
method  of  computing  the  lighting  values  of  the  different 
types  of  illuminants.  Previously  the  manufacturers  have 
based  their  values,  some  on  mean  spherical  candle-power, 
some  on  one  particular  zone;  these  being  correct  only 
when  all  of  the  light  emitted  was  used,  whereas  some  of 
the  light  is  always  wasted. 

The  only  safe  method  is  actually  to  lay  out  a  plan  of 
the  building  to  be  illuminated  and  use  the  flux  method, 
or  the  point-by-point  method,  or  a  combination  of  the  two, 
which  will  determine  the  number  of  lamps  to  be  used.  It 
should  be  borne  in  mind  that  illumination  figured  for  one 
shape  of  building  will  not  necessarily  be  correct  for  another 
one  of  the  same  area,  as  the  different-shaped  room  will 
require  a  different  number  of  lamps.  Having  determined 
the  number  of  different  types  required,  then  it  is  only  neces- 
sary to  multiply  this  by  the  first  cost  and  the  operating 
e.xpenses  to  find  the  cheapest  method  to  use. 

Estimates  based  solely  on  photometric  curves  are  often 
unsatisfactory.  If  they  are  not  correct  the  calculations 
are  valueless.  If  they  are  accurate  then  the  deductions 
can  be  relied  on.  The  speaker  made  a  vigorous  plea  for 
the  manufacturers  to  furnish  curves  representing  average 
conditions  in  every  respect.  The  curves  should  not  be 
taken  from  one  lamp,  one  electrode  or  one  plane,  but  with 
enough  lamps,  electrodes  and  through  enough  planes  to 
get  a  good  average  result — one  that  could  be  relied  on. 
For  each  constant-potential  arc  lamp  there  is  one  voltage 
at  which  it  gives  the  best  results.  Any  variation  from 
this  gives  different  illuminating  results  and,  therefore, 
curves  should  be  given  that  show  results  from  an  average 
operating  voltage  between  limits  of  10  per  cent  to  15  per 
cent  on  each  side  of  normal.  No  lamp  gives  the  same 
amount  of  light  during  its  life,  so  that  the  average  amount 
during  its  life  or  renewal  of  electrodes  should  be  given 
instead  of  the  initial  value. 

Curves  should  also  be  prepared,  said  Mr.  Shover,  show- 
ing light  by  taking  into  account  what  is  termed  "inherent 
depreciation,"  or  that  due  to  deposits  on  the  inside  of  the 
globe,  not  that  due  to  dirt  on  the  outside.  This  is  purely 
a  laboratory  problem  and  should  be  done  by  the  manu- 
facturers, and  two  of  them  are  doing  it.  Such  data  should 
also  be  compiled  from  average  results.  "Acquired  depre- 
ciation," or  that  due  to  accumulation  of  dirt  on  the  out- 
side, is  due  to  the  location  of  the  lamp.  This  data  should 
be  prepared  by  the  operators,  as  they  are  the  ones  properlv 
situated  to  get  such  information.  The  inherent  distribu- 
tion is  very  materially  affected  by  the  shape  of  the  globes 
and  reflectors.  The  accumulation  of  dust  also  affects  this; 
in  some  cases  it  actually  assists  by  aiding  the  reflection, 
but  in  others,  of  course,  it  is  a  menace. 

To  sum  up,  then,  the  customer  demands  from  the  manu- 
facturer: (1)  Average  light  through  360  deg.  and  the 
authority  for  the  test.  (2)  Rate  of  inherent  depreciation. 
(3)  Dift'erence  in  light  due  to  variation  from  normal  termi- 
nal voltage. 

Illuminating  engineering  is  comparatively  new  and  the 
value  of  the  data  accumulated  has  not  been  recognized 
before.  It  is  now,  however,  distinctly  the  duty  of  the 
manufacturers  to  give  the  data  freely  and  accurately.    The 


user  and  the  maker  should  see  the  iuiportance  of  demai 
ing  and  giving  respectively  all  accurate  information  p( 
sible. 

A  paper  prepared  by  Mr.  C.  B.  Auel,  assistant  niana-; 
of  works  of  the  Westinghouse  Electric  &  Manufacturi 
Company,  was  read  by  Mr.  E.  P.  Van  Kirk.  Mr.  Ai 
stated. that  previously  the  scope  of  the  illuminating  en 
neer  was  limited  owing  to  his  having  only  the  open-; 
and  the  carbon-filament  lamp,  with  a  big  gap  betwe 
them,  to  choose  from.  Now,  however,  there  is  a  lar 
assortment  filling  in  the  gap  and  the  selection  demar, 
careful  consideration. 

The  art  of  illumination  has  developed  into  a  science  a 
practically  all  that  is  now  known  has  been  learned  in  1 
last  five  years.  The  public  is  still  unaware  of  the  v 
amount  of  scientific  knowledge  that  is  being  applied 
illumination. 

The  illuminating  engineer  seeks  to  find  the  best  met! 
adapted  to  each  case,  bearing  in  mind  the  total  econo 
to  be  derived,  which  after  all  is  the  most  difficult  to  det 
mine. 

.\n  interesting  point  brought  out  by  Mr.  Auel  was 
increase  of  efficiency  in  the  workmen,  expressed  in  minu 
per  day  gained,  by  having  satisfactory  illumination 
their  work.  An  increase  of  two  minutes  per  day  per  wo 
man  in  a  large  shop  would  soon  pay  for  the  investment 
good  lighting. 

A  manufacturer  would  often  spend  thousands  of  doll 
for  machine  tools  and  then  seriously  limit  the  output 
failure  to  furnish  proper  illumination.  The  arrangem 
for  controlling  the  lamps  is  often  neglected,  although  i 
very  important,  particularly  from  an  economical  operat 
point  of  view.  An  efficiently  designed  illumination  syst 
may  be  marred  by  injudicious  arrangement  of  switcl 
thereby  causing  lamps  to  be  lighted  when  they  are 
needed.  It  is  the  duty  of  the  illuminating  engineer 
overcome  this  defect  . 


Campaign  Against  Proposed  Municipal  Plant  in 
Cleveland. 


An  ordinance  providing  for  the  issue  of  $2,000,000  bo 
for  the  purpose  of  furnishing  funds  for  the  constructior 
a  municipal  electric  lighting  plant  will  be  submitted  to 
voters  of  the  city  of  Cleveland  on  Nov.  7.  The  city  ha 
present  two  small  plants  in  outlying  districts.  These  v 
constructed  originally  by  small  suburbs  which  were 
ne.xed  afterward  to  the  city  of  Cleveland.  The  gen 
proposition  now  is  to  abandon  these  plants  and  to  < 
struct  a  new  plant,  presumably  in  some  other  part  of 
city,  to  engage  in  street  lighting  and  commercial  busir 

The  proposed  issue  of  bonds  is  one  of  the  princ 
questions  of  the  campaign  which  is  now  under  wa) 
Cleveland.  The  Democratic  candidate  for  mayor,  Mr.  N 
ton  D.  Baker,  is  strongly  in  favor  of  the  proposal  to  i 
the  bonds  and  construct  a  plant.  The  Republican  candic 
Mr.  Frank  -G.  Hogen,  has  stated  that  if  he  is  electee 
will  make  a  careful  investigation  to  determine  the  ith 
of  the  question   of  extending  the  existing  plants. 

For  the  purpose  of  presenting  the  facts  regarding 
situation  to  the  public  the  Cleveland  Electric  Illuminai- 
Company  has  issued  various  circulars  and  is  now  puh  >' 
ing  a  series  of  large  advertisements  in  the  daily  newspa]  ■'^• 
These  advertisements  will  be  continued  during  the  rerr  n- 
ing  days  of  the  campaign.  The  circulars  are  distrib  sd 
each  night  at  the  various  political  campaign  meetings  W 
in  tents  in  different  parts  of  the  city. 

In  the  first  newspaper  advertisement  addressed  to  ne 
voters  of  Cleveland  the  company  stated  that  the  prop  ed 
increase  in  public  debt  was  not  a  political  issue,  was  p  a 
question  to  be  decided  on  the  statements  published  in  he 
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cumns  of  a  newspaper  committed  to  the  project,  was  not 
aiuestion  whether  the  company  could  be  injured  by  the 
bid  issue,  but  that  the  question  was  whether  the  addi- 
ti'ial  debt  and  the  consequent  increase  in  taxes  would  be 
a'cnefit  or  an  injury  to  the  residents  of  Cleveland. 

n  the  second  advertisement  the  company  took  up  a 
cFrge  that  its  profits  were  excessive.  The  following 
fibres  were  quoted :  Outstanding  bonds  and  stock  on  Jan. 
1^911,  $10,634,500;  net  earnings  for  the  year  1910,  $843,- 
4;;  paid  to  bondholders  and  stockholders,  $669,774.  This 
anunt  is  equal  to  6.3  per  cent  on  the  outstanding  capital. 
V:  difference  between  the  net  earnings  and  the  amount 
pil  to  security  holders,  $173,654,  represented  the  year's 
sihlus,  which  was  set  aside  to  provide  for  contingencies. 
T^  advertisement  stated  further  that  the  outstanding 
cital  on  Jan.  i.  191 1,  did  not  exceed  the  cost  of  the  prop- 
eil  on  that  date. 

1  the  next  advertisement  the  company  took  up  the  sub- 

p  .if  "Capital  and  Real  Value."    Where  its  capitalization 

I,  191 1,  was  $10,634,500,  the  value  placed  on  the 

V  by  the  Tax  Commission  of  Ohio  on  the  same  date 

1 .375,000.    Since  Jan.  i  an  additional  $2,400,000  has 

vested  in  a  new  power  house  and  extensions  of  the 

HI    uution  system.     The  advertisement  adds  that  there  is 

nca  public-utility  company  in  the  United  States  which  is 

ca'talized  more  conservatively  than  this  and  that  the  cost 

of'uplication  by  the  city  will  exceed  the  company's  invest- 

mtt. 

';  a  discussion  of  its  rates  printed  in  another  advertise- 
ni«  the  company  reproduced  a  bill  which  had  been  pub- 
lis.^d  previously  by  a  newspaepr.  The  new-spaper  desired 
to  Sow  that  the  rates  were  excessive.  The  bill  showed  a 
tot!  use  of  thirty-three  units  at  an  average  rate  of  6.8 
ce^. 

"^e  company  then  inquired  why  $2,000,000  was  hit  upon 

'"    "  sum  needed  for  the  proposed  municipal  plant.     It 

that  this  sum  would   not   build   a   municipal   plant 

t  to  supply  even  the  downtown  district. 

lother  advertisement  the  company  took  up  the  claim 

e  cost  of  electricity  in  the  proposed  power  house 

he  but  I  cent  a  unit.    To  show  that  the  cost  at  the 

house  was  only  a  very  small  part  of  the  total  cost 

luction  and  distribution   the  company  took  up   the 

of  the  municipal  water  works,  which  showed  that 

lelivered  to  Cleveland  homes  cost  over  eight  times 

".  cost  to  pump  it  at  the  station.     In  a  subsequent 

-  of  the  operation  of  the  water  plant  the  company 

that  the  cost  to  the  consumers  was  eleven  and  one- 

les  the  cost  to  the  city  at  the  pumping  station. 

■s  emphasized  in  an  advertisement  published  on  Oct. 

if  the  proposed  plant  was  to  supply  all  sections  of 

iid  it  would  have  to  duplicate  the  present  system  of 

veland  Electric  Illuminating  Company  and  that  that 

■Jt  be  done  without  duplication  of  the  investment  of 

ipany.    .\n  advertisement  published  on  Oct.  16  dis- 

1  charge  made  in  a  Cleveland  newspaper  in  regard 

cial  operations  of  the  company  and  stated  that  most 

statements  made  were  either  false  or  misleading. 

d  that  adequate  protection  was  given  to  the  people 

1   the  absolute   regulation   of   the   company   by   the 

Service  Commission  of  Ohio.     Another  advertise- 

Hted  that  the  absence  of  the  important  personal  fac- 

unicipal  operation  results  in  waste  and  extravagance. 

ntion  was  called  in  one  advertisement  to  the  present 

:  the  city  of  Cleveland,  which  is  so  great  that  the 

unable  to  increase  the  rate  of  pay  of  the  police 

r  increase  the  number  of  police  and  is  unable  to  give 

.   tile  .hool  authorities  the  amount  that  they  say  is  needed. 

y  It  h.  also  been  shown  that  some  of  those  who  are  in  favor 

of  tl  proposed  bond  issue  have  referred  to  the  plant  as  an 

^  "exf-inient.''    On  Oct.  22  an  advertisement  was  published 

Jj'Whic  discussed  the  subject  of  "corporation-baiting"  and 

!j<  shovl  that  the  articles  prepared  by  the  company  had  beea 


offered  to  one  newspaper  at  its  regular  advertising  rates 
and  publication  refused.  This  paper  favors  the  plan  to 
issue  the  bonds  and  construct  the  plant. 

One  of  the  circulars  issued  by  the  company  stated  that 
since  April,  1912,  the  interest-bearing  debt  of  Cleveland 
had  increased  more  than  100  per  cent.  The  tax  rate,  now 
$1.36,  must  be  increased  to  over  $1.41.  Next  year,  to  meet 
sinking  fund  and  other  interest  charges,  other  bonds  al- 
ready authorized  will  raise  the  rate  to  $1.46.  Interest  and 
sinking  fund  requirements  on  $2,000,000  lighting-plant 
bonds  would  raise  next  year's  rate  to  nearly  $1.50,  the  limit 
of  the  law,  leaving  nothing  for  other  improvements. 

Another  circular  discussed  the  cost  of  electricity  in  the 
home  and  declared  that  the  average  price  obtained  for  all 
electricity  is  6^/2  cents  per  unit.  It  is  stated  that  a  larger 
percentage  of  homes  in  Cleveland  have  electricity  than  in 
any  other  large  city  in  the  United  States. 

A  circular  which  was  issued  on  Oct.  24  gave  twenty- 
eight  facts  m  relation  to  the  situation.  These  dwelt  in  part 
with  the  record  of  loss  of  the  small  municipal  plants  at 
outlying  suburban  points,  which  were  operated  by  the  city 
after  annexation  of  the  communities  in  which  they  were 
located.  It  also  showed  that  municipal  light  plants  cannot 
be  regulated  or  controlled.  There  is  no  provision  in  the 
Public  Service  Commission  law  of  Ohio  for  the  regulation 
by  the  commission  of  municipal  plants  of  any  character. 
Privately  owned  plants  are  subject  to  strict  regulations. 


National    Civic    Federation    to    Study    Public    Utility 
Regulation. 

The  executive  committee  of  the  department  on  regulation 
of  interstate  and  municipal  utilities  of  the  National  Civic 
Federation  met  in  Xew  York  City  on  Oct.  25  and  made 
provision  for  an  exhaustive  investigation  of  the  problems 
of  which  this  branch  of  the  federation  has  cognizance. 
Mr.  Emerson  McMillan,  of  the  American  Light  &  Traction 
Company,  acted  as  chairman  of  the  meeting,  which  divided 
the  work  to  be  done  among  a  number  of  sub-committees, 
which  will  respectively  have  cognizance  of  rates,  control  of 
service,  control  of  capitalization,  franchises,  accounts  and 
reports.  A  sub-committee  was  also  appointed  to  draft  a 
model  bill.  The  general  question  to  be  studied  is  "What  is 
adequate  regulation  of  municipal  utilities,  railroads,  tele- 
graph and  telephone  companies,  both  interstate  and  intra- 
state?" 

Among  those  connected,  directly  or  indirectly,  with  the 
electrical  industry  who  will  take  part  in  the  work  outlined, 
are  the  following:  Messrs.  Theodore  N.  Vail,  president 
American  Telephone  &  Telegraph  Company;  George  B. 
Cortelyou,  president  Consolidated  Gas  Company,  Xew 
York;  Samuel  Insull,  president  Commonw-ealth  Edison 
Company.  Chicago;  James  H.  McGraw,  president  McGraw 
Publishing  Company,  New  York;  W.  W.  Freeman,  general 
manager  Brooklyn  Edison  Company;  Charles  L.  Edgar, 
president  Boston  Edison  Company;  W.  J.  Clark,  General 
Electric    Company. 

The  organization  of  this  department  of  the  federation 
follows  the  comprehensive  investigation  into  the  relative 
merits  of  public  and  private  operation  of  public  utilities 
both  in  this  country  and  in  Europe  made  some  time  ago  by 
a  commission  of  the  federation.  That  commission  unani- 
mously declared  for  adequate  regulation  by  a  competent 
authority,  with  power  to  require  for  all  public  utilities  a 
uniform  system  of  records  and  accounts,  giving  all  financial 
data  and  all  information  concerning  the  quality  of  service 
and  the  cost  thereof,  which  data  should  be  published  and 
distributed  to  the  public  like  other  official  reports ;  and  it 
also  recommended  that  no  stock  or  bonds  for  public  utilities 
be  issued  without  the  approval  of  some  competent  public 
authority. 
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Public  Service  Commission  News 

NEW    YORK    COMMISSION. 

A  hearing  took  place  on  Monday,  Oct.  23,  before  Com- 
missioner Maltbie,  of  the  P\iblic  Service  Commission  for 
the  First  District,  on  the  complaint  made  against  the  New- 
York  Edison  Company  by  various  organizations  of  station- 
ary engineers  who  protested  in  a  petition  filed  with  the 
commission  against  the  low  rates  the  company  gave  to  large 
users  of  electricity.  Counsel  for  the  New  York  Edison 
Company  stated  that  the  rates  specified  in  the  petition  were 
in  accordance  with  the  schedule  of  rates  filed  with  and 
approved  by  the  commission  and  denied  the  allegations 
that  energy  is  sold  in  some  cases  at  less  than  cost.  Counsel 
for  the  complainants  asked  that  the  commission  make  a 
full  investigation  to  determine  the  assets  of  the  New  York 
Edison  Company  in  order  to  ascertain  the  fixed  charges 
entering  into  total  cost  of  production.  He  cited  as  a  prece- 
dent the  revaluation  case  of  the  Menominee  &  Marinette 
Light  &  Traction  Company  before  the  Wisconsin  Public 
Service  Commission  which  ordered  an  increase  in  rates  to 
large  power  users  and  lowered  those  for  residential  and 
certain  business  lighting  after  exhaustive  investigation. 
[Electrical  World,  Aug.  19,  1909.]  The  practice  of  the 
commission  of  affording  every  opportunity  to  a  complainant 
to  present  his  case  and  submit  material  evidence  was  out- 
lined by  the  commissioner,  after  which  counsel  for  the  com- 
plainant asked  for  postponement  in  order  to  obtain  evidence 
to  substantiate  certain  information  relative  to  the  charges, 
which  had  been  conveyed  by  hearsay.  The  case  was  ad- 
journed until  2:30  p.  m.  Wednesday,  Nov.  i. 

The  Public  Service  Commission  for  the  First  District 
of  New  York  has  authorized  the  Bronx  Gas  &  Electric 
Company  to  issue  $80,000  5  per  cent  bonds,  payable  July  l, 
1961.  These  are  secured  by  a  mortgage  filed  July  i,  1910, 
under  which  $692,000  in  bonds  has  been  issued.  About 
$90,000  bonds  is  outstanding  under  an  old  mortgage. 

The  Public  Service  Commission,  Second  District,  has 
closed  upon  its  records  the  complaint  of  the  residents  of 
the  village  of  Warwick,  Orange  County,  against  the  War- 
wick Valley  Light  &  Power  Company  as  to  service  and 
rates.  As  a  result  of  negotiations  conducted  by  the  com- 
mission, a  new  schedule  of  rates  acceptable  to  complainants 
has  been  adopted  by  the  company,  effective  Oct.  i,  191 1. 

OHIO   COMMISSION. 

The  Ohio  Public  Service  Commission  has  stated  that  no 
consolidations  of  telephone  companies  will  be  permitted 
until  the  valuations  of  the  properties  involved  are  listed, 
confirmed  by  official  inquiry  and  approved  by  the  commis- 
sion. Attorneys  for  some  of  the  companies  have  contended 
that  the  commission  has  no  authority  to  make  appraise- 
ments where  there  is  an  agreement  for  the  exchange  of 
business  between  the  companies  proposing  arrangements 
that  do  not  amount  to  absolute  elimination  of  competition. 
This  refers  to  cases  where  either  the  Bell  or  Independent 
interests  purchase  local  exchanges  and  enter  into  an  agree- 
ment to  give  the  other  company  the  long-distance  business. 
The  commission  holds  that  in  the  event  that  absolute 
authority  to  appraise  properties  is  not  given  by  the  new 
law  it  is  empowered  specifically  to  approve  or  disapprove 
of  the  consolidations  or  mergers.  This  amounts  to  authority 
to  force  the  companies  to  yield  where  valuations  are  de- 
manded by  the  commission. 

MARYLAND  COMMISSION    NEWS. 

The  Maryland  Public  Service  Commission  has  granted 
to  the  Highland  Telephone  Company,  of  Hartford  County, 
Maryland,  permission  to  sell  its  property  in  Pennsylvania 
to  the  Delta  Telephone  Company  for  $30,000.  The  price 
originally  agreed  upon  was  $34,000,  but  at  the  suggestion 
of  the  commission  it  was  reduced  to  the  figure  stated. 

Chairman  Ambler  last  week  stated  at  a  public  hearing 
upon  telephone  rates  that  the  commission  had  about  made 


up  its  mind  that  the  unlimited  telephone   will  have  to  t 
At  tlic  hearing  Mr.  H.  W.  Rowland  said  that  he  had  fi 
telephones  in  different  sections  and  had  a  different  contr; 
for  each  one.     Mr.  Francis  I.  Mooney  registered  a  co 
plaint   about   permitting   the  telephone   company   to  act 
the   arbiter   when   a   subscriber  claimed   that   he   had  i 
made  as  many  calls  as  the  company  claimed  he  had,  and 
suggested  that  the  Public  Service  Commission  act  as  : 
biter.     If  the  company  is  not   willing  to  do  this  the  cu 
mission  should  insist  upon  some  mechanical  system  wli 
will  measure  the  calls.    Mr.  Benjamin  E.  Hartogensis  c- 
plained  of  the  charge  of  $2.50   for  moving  his  telephn 
saying  that  the  time  put  in  by  the  men  and  the  matvi 
used  were  not  worth  more  than  50  cents,  or  $1  at  the  iin 
the  workmen  remaining  in  his  office  only  fifteen  minu 
He  also  expressed  himself  as  in  favor  of  measured  ser\ 
and  contended  that  the  price  of  $6  a  year  for  an  exten.s 
station  is  exorbitant.    Mr.  E.  D.  Loane,  Jr.,  said  that  if 
telephone  company  had  paid  Messrs.  Jackson  for  gett 
up  the   report  it  could  not  have  been  more  favorable 
the  company.     He  contended  that   the   report  should  i 
the  details  of  the  financing  of  the  company.     Mr.  W. 
Dorsey  said  that  he  had  a  hard  time  getting  an  unlini 
phone   and   when   he   did   get   it  he   was  charged  $5 
mileage,   which   he   did   not   pay,    and   the   company  1 
threatens  to  discontinue  the  service. 

First  Vice-president  F.  H.  Bethell  of  the  Chesapeak 
Potomac  Company,  at  the  request  of  Chairman  Ambler 
sumed   the   role  of  explainer   and   recited  in  detail  n 
of  the  methods  pursued  by  his  corporation  in  the  con 
of  its  business.     A  considerable  portion  of  Mr.  Betl 
discourse  had  to  do  with  the  coin-box  'phones  in  us 
the  district  served  by  the  Wolfe  and  Gilmore  exchav 
He  told  of  the  company's  devices  for  recording  calls 
the  methods  adopted  to  insure  accuracy,  including  refer 
to    the    adjustment   bureau,    which    hears   complaints 
adjusts  differences.     With  respect  to  the  coin-box  'pli 
Mr.  Bethell,  after  saying  that  they  had  been  installe 
an  experiment  after  the  big  fire  of  1904,  asserted  tha 
experiment  had  not  been  especially  successful.    The  : 
age  use  of  these  'phones,  he  said,  amounts  to  somei 
over  one  message  a  day  and  the  annual  revenue  de 
therefrom   averages  about  $15   each.     All   told  thert 
about  6300  coin-box  telephones  in  use  in  the  city  and 
Bethell    was    strongly    of    the    opinion    that    the   con 
would  not  be  justified  in  increasing  the  number.     He 
that  it  required  an  average  of   four  seconds  to  seci 
connection  over  an  ordinary  telephone,  while  the  coii  ■ 
telephones  usually  require  about  seven  seconds  to  con  ■ 
a  connection.     Their  use  is  an  additional  expense  t  ' 
company,  as  operators  can  handle   fewer  lines.     Rej 
to    the    allegation    that    the    company    in    many   inst 
charges   for  more   calls  than  are   used,   Mr.   Bethell  ■ 
that,  with  its  device  for  keeping  tally,  the  probabilitii 
that  the  company,  on  the  whole,  loses  something  lik 
per  cent  of  its  calls  and  that  there  is  far  more  danger 
operator  forgetting  to  charge  a  call  altogether  than 
is  of  the  call  being  charged  for  a  second  time. 

The   Consolidated   Gas,   Electric   Light   &   Power 
pany,  of  Baltimore,  submitted  last  week  to  the  comn  >' 
a  compilation  of  the   inventories   of  its  physical  pr  '' 
as  requested.     Piled  up  the  documentary  evidence  e    ' 
2    ft,    in    height.      In    complying   with    the    request   ' 
Public   Service  Commission   the   company's  officials  'i  1 
that  they  could  not  have  furnished  the  mass  of  da   i'" 
the  company  not  begun  the  work  voluntarily  over    .ve-" 
ago.    The  letter  goes  on  to  say  that  the  company  pr'  "n 
it   to  be  the   intention  of  the   commission  to  consic    '^ 
value  of  the  property  and  investments  in  so  far  a  ^^-J 
value  may  be  a  factor  in  determining  the  fairness  ' 
company's  rates  for  service.     Such  a  valuation  com  ts  < 
two  divisions— the  physical  and  the  intangible,  or  om. 
value   of   the  property.     The  physical  value  is  tl '  '-'■ 
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>ribed,  while  in  the  going  value  arc  included  the  cost  of 

iganization  and  the  cost  of  developing  the  business.    New 

liblic-service  plants,  it  was  stated,  have  seldom  in  the  past 

v'Ided  a  return  on  the  investment  during  the  early  years 

I  operation.     The  history  of  the  gas  industry  and  of  the 

( ctric  industry  shows  clearly  that  such  properties  have  not 

r;iched  a  position  of  profit-earning  until  many  years  after 

fir    construction.      During    the    earlier    years    a    large 

aount  of  money   is   required   for  development   purposes. 

Vien  a  corporation  is  earning  less  than  its  operating  cx- 

pises,  interest  and  depreciation  a  deficit  results  and  the 

s.ckholders  are    forced  to  make   sacrifices  to   meet  such 

c^ditions.     These  deficits,  together  with  the  discounts  on 

;'  i>sue  of  certificates,  constitute  a  large  part  of  the  cost 

•Iding  up  the  business.     A  public-service  corporation 

tied  by  law  and  equity  to  a  reasonable  return  upon 

It  nvestnient.     If  the  rates  fail  to  produce  sufficient  rev- 

eijc  the  investor  is  not  receiving  that  return  to  which  he 

i?^ntitled.     If  he  has  received  a  reasonable  return  each 

y»r  on  his  investment  from  the  beginning  of  the  enter- 

p.;e,  he  has  received  that  to  which  he  was  justly  entitled 

ai  the  value  of  the  property  is  represented  by  the  actual 

akmnt  he  has  invested  in  it.     If,  on  the  other  hand,  the 

'"  -'-^r  has  failed  to  receive  each  year  that  amount  which 

.ites  a  fair  return,  he  should  be  permitted  to  charge 

sufficiently   high   to   reimburse   him   for   early  losses. 

uif  jch  losses  should  be  considered  as  costs  of  developing 

th,  business  and  their  addition   to  the  physical  value  of 

th  property    should    be    permitted.      Such    additions,    to- 

gner  with   the   organization    expenses   and    discounts   on 

til  -,ile  of  securities,  should  equitably  constitute  the  going 

itigible  value  of  the  public-service  company's  prop- 

rhe  company  asks  that  it  be  permitted  to  give  any 

-  information  bearing  on  the  issues  involved  in  the 

of  the  investigation.     Attention  was  called  to  the 

at  inventories  submitted  in  the  electric  division  in- 

iie  property  of  the  Baltimore  Electric  Company  and 

land  Park  Electric  &  Water  Company.     A  separate 

ph.ical  valuation  is  being  prepared  of  the  Baltimore  Elec- 

tn  Company  based  upon  the  property  as  it  existed  at  the 

f  the  lease,  together  with  all  the  amounts  expended 

t  between  that  time  and  June  30,  191 1. 

CANADIAN    HYDROELECTRIC    C0M.MISSI0N. 

Adam  Beck,  chairman  of  the  Toronto  Hydroelectric 
-sion,  has  issued  a  statement  showing  that,  while  the 
-timated  cost  of  building  transmission  lines  for  the 
-sion  was  $4,006,927,  the  actual  cost  was  $3,921,167, 
ig  all  interest  charges  up  to  Nov.  i.  At  present 
eight  municipalities  are  supplied  with  electrical  en- 
1  contracts  aggregating  33.000  hp.  It  is  estimated 
■  470  hp  of  this  total  will  be  used  in  1912,  which  will 
a  revenue  to  the  commission  of  $463,828. 


CIRRENT    NEWS    AND    NOTES. 


TRIG  Light  M.\rks  Center  of  United  States  Popu- 
— The  Showers  Manufacturing  Company,  Bloom- 
Ind.,  upon  whose  grounds  the  center  of  population 
L'nited  States  is  located  according  to  the  last  census, 
cted  to  mark  the  point  a  steel  flagstafJ  75  ft.  high, 
e  end  of  which  is  mounted  a  120-cp  electric  lamp. 

*  *  * 
lONAL  District  Heating  .Association. — A  meeting 
^'"le  held  Nov.  8  at  the  Cadillac  Hotel,  Detroit,  Mich., 
py  t;  executive  committee  of  the  National  District  Heat- 
'ng  ssociation,  in  order  to  fix  the  time  and  place  of  the 
our  annual  convention  of  the  association  and  to  arrange 
♦or  5  program.  Mr.  D.  L.  Gaskill,  Greenfield,  Ohio,  is 
t,  secriry  of  the  association. 


loss 

Sturgis  (Mich.)  Municipal  Plant.— The  town  of 
Sturgis,  Mich  ,  held  a  public  celebration  on  the  completion 
of  Its  municipal  hydroelectric  plant.  The  dam  on  the  St. 
Joseph  River  and  the  big  lighting  plant  will  cost,  it  is  esti- 
mated, $250,000.  It  is  proposed  to  transmit  electrical 
energy  to  neighboring  towns  for  electric  light  and  power 
purposes. 

*  *     * 

VoN  HEL.MH0LTZ  BusT  PRESENTATION.— An  excellent 
bronze  bust  of  Helmholtz  having  been  presented  to  the 
•■American  Institute  of  Electrical  Engineers  by  Mr.  Edward 
D.  Adams,  a  public  acknowledgment  of  this  valuable  gift 
to  the  historical  collection  of  the  Institute  will  be  a  feature 
of  the  Institute  meeting  in  New  York  Nov.  10,  191 1.  It  is 
expected  that  Mr.  Edward  D.  Adams,  the  donor,  will  be 
present  at  this  meeting  and  arrangements  have  also  been 
made  for  an  address  in  behalf  of  the  Verband  Deutscher 
Electrotechniker  by  Dr.  Adolf  Franke,  who  is  at  present  in 
this  country,  and  who  was  a  student  under  Von  Helmholtz. 

*  *     * 

Milwaukee  Section  of  N.  E.  L.  A.— A  successful  and 
enthusiastic  meeting  of  the  Milwaukee  Company  Section  of 
the  National  Electric  Light  Association,  composed  of  em- 
ployees of  the  Milwaukee  Electric  Railwav  &  Light  Com- 
pany, was  held  in  the  Public  Service  Building  in  that  city 
on  Oct.  19.  Mr.  O.  M.  Rau,  the  chairman  of  the  section, 
presided,  and  nearly  all  of  the  125  members  were  present. 
Mr.  Egbert  Douglas,  commercial  engineer  of  the  company, 
read  a  carefully  prepared  and  exhaustive  paper  entitled 
"Some  Considerations  Involved  in  Selling  Light  and 
Power."  The  paper  provoked  a  lively  discussion,  those  tak- 
ing part  being  Messrs.  C.  N.  Duffy,  C.  Boose,  Theodore 
Wisendanger,  D.  MacNaughton,  j'.  M.  Bolton  and  the 
author  of  the  paper. 

*  +     * 

Telephone  R.\te  Reduction  Overruled  in  Los  Angeles. 
—The  suit  begu-  a  year  ago  by  the  Pacific  States  Telephone 
&  Telegraph  Company  against  the  city  of  Los  .Angeles  to 
prevent  the  enforcement  of  the  rate  reduction  ordered  by 
the  City  Council  on  May  31,  1910,  has  been  dismissed  by 
agreement.  Acting  on  the  advice  of  experts,  the  city  attor- 
ney decided  that  it  was  impossible  to  defend  the  reduced 
rates  as  affording  a  proper  return  on  investment.  Accord- 
ingly the  city  attorney  and  the  company's  attorneys  agreed 
to  a  dismissal,  as  in  the  meantime  tlie  Board  of  Public 
Utilities  of  Los  Angeles  had  recommended  the  old  rates, 
which  the  City  Council  accepted  finally.  The  stipulation 
settling  the  suit  provides  that  the  city  shall  pay  $950  costs 
and  also  orders  the  payment  to  the  company  of  the  im- 
pounded money  held  up  during  litigation,  being  $44,000, 
representing  the  difference  between  the  old  rates  and  those 
which  the  City  Council  attempted  to  enforce. 

*  *     « 

Monster  Railroad  Terminal  Proposed  in  Chicago.— 
.\  project  is  under  discussion  by  which  thirteen  of  the  trunk 
railroads  entering  Chicago,  or  nearly  half  of  the  total  num- 
ber, may  unite  in  building  a  great  freight  and  passenger 
terminal  station  on  both  sides  of  Twelfth  Street  between 
State  Street  and  Clark  Street.  The  frontage  of  the  pro- 
posed passenger  station  forming  a  portion  of  this  terminal 
would  be  750  ft.  long  on  the  south  side  of  Twelfth  Street. 
The  use  of  the  new  terminal  would  mean  the  abandonment 
of  the  present  Polk  Street  and  La  Salle  Street  terminals. 
The  plan  also  contemplates  the  movement  of  freight  trains 
on  the  level  of  the  ground  by  means  of  electric  locomo- 
tives. Passenger  traffic  will  be  handled  on  an  upper  level. 
The  railroads  which  may  possibly  unite  in  this  proposal  are 
the  Chicago  &  Western  Indiana,  Santa  Fe,  Erie,  Wabash, 
Grand  Trunk,  Monon,  Chesapeake  &  Ohio,  Rock  Island, 
Lake  Shore,  Chicago  &  Eastern  Illinois,  Nickel  Plate, 
Chicago  &  Southern  and  the  "Soo"  Line. 
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Chicago  A.  I.  E.  E.  Section. — At  a  meeting  held  on 
Oct.  18  Messrs.  J.  G.  Wray  and  Ralph  H.  Rice  were  elected 
members  of  the  executive  committee  of  the  Chicago  Sec- 
tion of  the  American  Institute  of  Electrical  Engineers. 
The  other  members  of  the  committee  are  Mr.  W.  L.  Abbott, 
Mr.   W.   B.   Jackson,   Prof.   John   D.    Xies   and   Mr.    Fay 

Woodniansee. 

*  *     * 

Seattle  N.  E.  L.  A.  Convention. — The  armory  in  Seattle 
has  been  engaged  for  the  annual  convention  next  year  of 
the  National  Electric  Light  Association.  An  exhibition  will 
be  made  in  connection  with  the  convention.  The  executive 
committee  has  decided  to  limit  the  sessions  to  three  days; 
also  to  limit,  as  far  as  practicable,  the  entertainment  fea- 
tures. 

*  *     * 

Resuscitation  from  Electric  Shock. — The  Austrian- 
Hungarian  Society  of  Electrical  Engineers  has  adopted  a 
code  of  rules  for  resuscitation  from  electric  shock,  em- 
ploying the  Sylvester  method  of  artificial  respiration,  ac- 
cording to  which  the  patient  is  operated  upon  face  upward. 
Dr.  Jellinck,  of  Vienna,  the  eminent  authority  on  electrical 
physiology,  was  consulted  in  the  preparation  of  the  rules. 

*  *     * 

Girls'  Club  of  Commonwealth  Edison  Company. — A 
girls'  club  has  been  organized  among  the  girls  employed  by 
the  Commonwealth  Edison  Company,  Chicago.  Of  the 
ninety-five  employees  of  the  company  of  the  gentler  sex, 
seventy-seven  signed  the  roll  at  the  first  meeting  of  the 
new  club.  Semi-monthly  meetings  are  held,  and  musical 
and  literary  programs  are  given.  Miss  Creed  is  president 
of  the  club  and  Miss  Spears  is  secretary. 

*  *     * 

Philadelphia  Section,  L  E.  S. — A  meeting  of  the  Phila- 
delphia Section  of  the  Illuminating  Engineering  Society 
was  held  at  1000  Chestnut  Street  on  Oct.  20,  1911,  at  which 
time  Mr.  Sidney  W.  Ashe,  presented  a  paper  entitled  "The 
Training  of  Commercial  Men  in  the  Fundamentals  of 
Illumination."  The  paper  was  illustrated  with  experiments 
and  lantern  slides.  The  author  described  the  methods  of 
instruction  employed  with  college  graduates  at  the  Harrison 
lamp  works  of  the  General  Electric  Company. 
+     *     * 

New  York  Electrical  Society. — During  the  present 
week,  on  Oct.  27,  Major  George  O.  Squier,  of  the  United 
States  Signal  Corps,  lectured  before  the  New  York  Elec- 
trical Society  on  electric  waves  directed  by  w-ires  for  inter- 
communication purposes.  The  lecture  dealt  with  the  simul- 
taneous transmission  of  wireless  and  wire  intercom- 
munications by  means  of  the  same  equipment.  United  States 
patents  for  which  were  dedicated  by  Major  Squier  to  the 
citizens  of  the  United  States.  The  lecture  was  illustrated 
by  lantern  slides. 

*  *     * 

Railway  Electrical  Engineers'  Convention. — Those 
in  charge  of  the  preparations  for  the  annual  convention  of 
the  Association  of  Railway  Electrical  Engineers,  which  will 
be  held  in  the  Hotel  La  Salle,  Chicago,  on  Nov.  6  to  10, 
are  confident  that  the  convention  will  be  the  largest  and  best 
ever  held  by  the  association.  The  Railway  Electric  Supply 
Manufacturers'  Association,  an  auxiliary  body,  is  especially 
active  in  arranging  for  the  entertainment  of  the  visitors 
and  for  an  exhibit  of  machinery  and  appliances  which  it  is 
hoped  to  make  particularly   full   and  valuable. 

*  *     * 

Telharmonic  Music  in  New  York. — In  our  issue  for 
Jan.  5,  191 1,  appeared  a  brief  note  relating  to  the  applica- 
tion by  the  New  York  Cahill  Telharmonic  Company  for  a 
franchise  to  distribute  music  electrically  throughout  New 
York  City.  Our  issue  for  April  28,  1910,  contained  an 
illustrated  article  in  which  were  described  the  details  of 
the  improved  Cahill  telharmonic  equipment.  This  latter 
equipment  has  been  moved  from  Holyoke,  Mass.,  to  New 


York  City,  and  has  been  tested  with  highly  satisfactor\ 
results  in  its  new  location  at  535  West  Fifty-sixth  Street 
It  will  be  placed  in  actual  commercial  service  in  the  neai 
future. 

*  *     * 

Louisville  &  Nashville  Railroad  Enters  Telegr.m'i 
FiELD.^At  a  meeting  of  the  board  of  directors  of  thi 
Louisville  &  Nashville  Railroad  in  New  York  City  a  shor 
tinie  ago  it  was  decided  that  they  would  not  continue  tin 
contract  with  the  Western  Union  Telegraph  Company,  bu 
would  construct  telephone  and  telegraph  lines  of  thei 
own.  The  Louisville  &  Nashville  Railroad  has  used  th 
lines  of  the  Western  Union  since  1884,  and  the  last  con 
tract  expired  Aug.  17,  1911.  The  new  lines  will  not  onl 
be  used  for  railroad  purposes,  but  also  for  commerci: 
messages.  The  railroad  operates  4500  miles  of  line  throug 
the  Western  and  Southern  States,  covering  the  territor 
from  Louisville  to  Florida  and  St.  Louis. 

*  *     * 

Vice-president  Sherman  on  Conservation  at  Hyuri 
electric-Plant  Opening. — Vice-president  James  S.  She 
man  delivered  the  principal  speech  at  the  opening  of  tl 
new  municipal  water-power  plant  at  Sturgis,  Mich.,  Oc 
12,  which  was  celebrated  by  an  assembly  of  10,000  peopl 
The  Sturgis  plant,  which  contains  several  features  1 
novelty,  was  designed  by  Prof.  Gardner  S.  Williams,  > 
Ann  Arbor,  Mich.,  and  has  been  described  in  the  Electric 
JVorld  of  Aug.  25,  1910.  \'ice-president  Sherman  adv 
cated  the  best  use  of  the  hidden  forces  of  nature  for  t 
advancement  of  mankind,  urging  that  they  be  made  to  sii 
ply  comforts  and  conveniences  and  to  lighten  the  burde 
of  the  present  generation.  Coming  generations,  he  sa 
will  be  entirely  capable  of  discovering  their  own  solutio 
of  fuel  and  energy  sources  to  take  the  place  of  exhaust 
natural  resources. 

*  *     * 

Baltimore  A.  I.   E.   E.   Section. — The   Baltimore  S* 
lion  of  the  American  Institute  of  Electrical  Engineers  li 
decided  to  hold  two  classes  of  meetings  during  the  comij 
year.     The   first  class   will  be  more  or  less  of  a  forr  f 
nature,   and   prominent   engineers   will   be   invited  to  r<l 
papers  of  interest  as  during  the  meetings  of  the  past  ye . 
Interested  non-members  will  also  be  invited  to  attend  th: 
meetings,  of  which  there  will  be  not  more  than  four  duri 
the  course  of  the  year.     The  second  class  of  meetings  :  li 
be  less  formal  and  will  be  limited  to  the  members  of 
section.     It  is  proposed  that  at  these  meetings  the  regi  >" 
routine  business  of  the   section   will  be  conducted,  pap  " 
of  interest  published  by  the  Institute  will  be  discussed 
formally  by  the  members,  and  light  refreshments,  includg, 
"smokers,"  will  be  furnished.    The  first  public  meeting 
held  on  Oct.  20  in  the  Physical  Laboratory  of  the  Jo.»j 
Hopkins  University,  the  subject  for  discussion  being  " 
Cost  of  Industrial  Power." 

*  *     * 

Harrison  Street  Station,  Chicago,  Now  a  Substat 
— After  a  career  of  about  twenty  years  as  a  generating 
tion  the  Harrison  Street  station  of  the  Commonwealth    • 
son  Company,  in  Chicago,  has  been  relegated  to  the  '■''1 
of  a  substation.     This  station  was  put  in  service  about  le 
year  1892  and  its  erection  was  one  of  the  first  achieveni  is    |.^ 
of  Mr.  Samuel  Insull  when  he  became  president  of  thela*  ■• 
Chicago   Edison    Company.      When   built  the   station  as 
considered   one   of   the   finest   in   the  country,  but  at  li' 
present  time  its  entire  output  rating  is  not  as  large  as  a 
of  a  single  unit  in  the  new  Northwest  station,  which  1" 
soon  be  put  into  commission.     With  the  great  Fisk  Stet, 
Quarry  Street  and  Northwest  generating  stations  in  se^ce 
the  Harrison  Street  plant  will  not  be  needed  for  the  gei  ^^■ 
tion  of  electricity,  and  so  the  once  famous  plant  drops  it<J 
the  "has-been"  class — a  significant  commentary  on  the 
development  of  electrical  engineering  and  the  expansii. 
electric  service  from  central  stations. 
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THE  FIRST  110,000-VOLT  INSTALLATION  IN 
EUROPE. 


I  tails  of  Lauchhammer  Transmission  System  for  the 
Supply  of  Electric  Power  to  Rolling  Mills. 

Sim  Generating  Plant  Located  at  Coal  Mines.     Duplicate  Con- 
ductors Installed  on  Single- Tower  Line.  -Slender 
Tower  Construction. 


By  Kurt  Perlewitz. 
/•-nHE  first  iio.ooo-volt  transmission  system  in  Germany 
is  now  being  installed  and  will  be  ready  for  opera- 
tion in  November.  It  is  being  built  for  the  Laucli- 
hnmer  Aktiengcscllschaft,  which  owns  large  iron  works 
a?  Lauchhammer.  Groditz.  Ricsa  and  Burghammer  and 
aS  large  coal  mines  at  Lauchhammer.  On  account  of 
etirgenients  of  these  works  in  recent  years  and  the  build- 
ir  of  electrically  operated  rolling  mills  the  present  power 
Si'ply  was  found  insufficient  and  it  was  decided  to  build 
-.    .-.^e  generating  station  from  which  all  the  works  were 


lluenced  by  the  question  of  insulators,  transformers  and 
switch  gear,  which  had  to  be  of  special  design  for  any 
tension  over  65,000  volts.  Therefore,  it  would  make  little 
difference  in  regard  to  cost  of  apparatus  and  appliances 
whether  an  85,000-volt  or  a  iio,ooo-volt  system  was  de- 
cided upon,  while  with  the  latter  voltage  it  would  make  a 
considerable  saving  in  cost  of  copper.  A  pressure  of  65,000 
volts  requires  a  conductor  of  0.186  sq.  in.  cross-section, 
while  85,000  volts  and  110,000  volts  only  require  a  copper 
cross-section  of  0.1 1  sq.  in.  and  0.065  ='C1-  '"•.  respectively. 

GENERATING  STATION. 

The  plant  at  Lauchhammer,  shown  in  Fig.  i,  consists  of 
boiler-room,  engine-room  and  switchroom.  The  dimensions 
in  this  and  other  illustrations  are  all  given  in  millimeters. 
The  boiler  equipment  will  consist  of  eighteen  double-flue 
boilers,  of  which  only  twelve  are  installed  at  present. 
Each  boiler  will  have  1600  sq.  ft.  of  heating  surface  and  be 
provided   with   superheaters.     Use  will  be  made  of  auto- 


n 


Fig.    1 — Plan   of   Generating   Station   at   Lauchhammer. 


irnished  with  electrical  energy  through  high-tension 
:ssion.     Fuel   for   the   generating   station    is   to   be 
-d  from  the  coal  mines  at  Lauchhammer. 
les  the  demand  of  approximately  6600  kw  from  its 
■rks  the  plant  is  to  furnish  energy  for  a  large  por- 
■   the  province,  containing   four  towns,   658  villages 
4  large  estates,  the  demand  of  which  is  at  the  present 
iimtapproximately  6000  kw.     According  to  the  estimates 
thei  will   be  connected   immediately   more    than    116,000 
incaiescent  lamps  and  over  21,500  hp   in   motors.     The 
ultiute    demand    being    calculated    to    aggregate    about 
20,0  kw,  it  was  decided  to  transmit  the  energy  at  a  tension 
of  m.ooo  volts.    The  distance  of  hardly  35  miles  did  not 
ffqie  such  a  high  voltage,  but  the  large  load  to  be  ear- 
ned nd  the  fluctuation,  of  voltage  to  be  expected  through 
the  3lling-mill   load   would   have   made   a   lower   voltage 
"n«.iomical.     The  selection  of  the  voltage  was  also  in- 


matic  stokers,  for  which  the  Lauchhammer  coal  is  particu- 
larly well  adapted. 

The  feed  water  is  heated  in  economizers.  Instead  of 
smokestacks  the  Schwalbach  suction-draft  system  is  used. 
Each  group  of  four  boilers  forms  one  unit  and  each  unit 
is  provided  with  one  50-hp  motor  for  the  fans.  The 
generating  equipment  will  consist  of  four  turbo-generators, 
of  which  three  are  being  installed.  Each  generator  is  a 
three-phase  machine  designed  for  5000-kw  output  at  a 
power-factor  of  0.8  and  an  emf  of  from  4740  volts  to  5500 
volts.  Two  of  these  sets  were  made  by  the  Allgemeine 
Electricitats-Gesellschaft  and  one  set  by  the  Maschinen- 
fabrik  Augsburg-Niirnberg,  together  with  the  Siemens- 
Schuckertwerke. 

From  the  generators  the  energy  is  transmitted  through 
cables  to  the  5000-volt  main  busbars  in  the  switch  house. 
The  busbars  are  in  duplicate  and  are  provided  with  dis- 
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connecting  switches  so  that  one  set  can  be  cut  out  without 
causing  disturbance.  There  are  joined  to  these  buses  two 
T-connected  transformers  with  a  secondary  emf  of  1450 
volts,  at  which  voltage  about  1000  kw  will  be  delivered  at 


TRANSMISSION  LINE. 

The  conductors,  which  are  installed  in  duplicate,  are  car- 
ried on  one  line  of  iron  towers  set  in  concrete  foundations 
The  one-line  system  of  towers  was  adopted  on  account  of 


Section  L-M.  Section  N-0.  Section  P-Q. 

Fig.  2 — Elevations  and  Sections  of  Switch   House  at  Lauchhammer. 


the  Lauchhammer  works.  Connected  to  these  buses  are 
also  four  6250-kva,  three-phase  transformers  from  which 
the  energy  is  delivered  to  iio,ooQ-volt  busbars,  which  are 
also  furnished  in  duplicate.  On  both  sides  of  the  trans- 
formers are  installed  disconnecting  switches  and  oil 
switches,  the  latter  being  electrically  operated  and  con- 
trolled from  a  central  switch  panel.    In  the  outgoing  high- 


the  difficulty  of  securing  rights  of  way  for  two  separs 
tower  lines.  The  towers  are  of  steel  lattice-girder  co 
struction. 

Each  conductor  is  of  seven-strand,  hard-drawn,  el( 
trolytic  copper  of  approximately  83,000-circ.  mil  cro: 
section.  The  spans  are  from  500  ft.  to  650  ft.  and  t 
height  varies  from  60  ft.  to  65  ft.  A  noteworthy  feati 
is  the  span  across  the  River  Elbe,  which  has  a  length 
nearly  900  ft.,  the  height  of  the  towers  being  140  ft.  al 
120  ft.  For  this  span  various  kinds  of  conductors  wi; 
considered,  such  as  stranded  steel  cables,  copper  wire  wi 
steel  core,  bronze  wire  and  others,  but  careful  calculatii^ 
showed  that  pure  electrolytic,  seven-strand,  140,000-c  ■ 
mil  copper  cable  would  prove  best  for  carrying  the  ma  - 
mum  load  of  ice  and  snow,  the  calculation  being  based  1 
a  factor  of  safety  of  five.  Five-unit  suspension  insulate-, 
made  by  the  Porsellanfabrik  Kahla.  in  Helmsdorf,  are  u  J 


Fig.    3 — Suspension-Insulator    Unit. 


tension  lines  are  installed  disconnecting  switches,  oil 
switches,  choke  coils  and  lightning  arresters,  as  illus- 
trated in  Fig.  2.  The  switch  gear  and  transformers  were 
made  by  the  Siemens-Schuckertwerke. 


Fig.    4 — Strain    Insulator   on    Curve    of   Transmission    Line, 

on  all  intermediate  towers.     At  crossings  of  streets,    ''"* 
ways,  rivers  and  certain  other  places  use  is  made  of  >'0 
6-unit  strain  insulators  made  by  Rosenthal,  in  Selb,  Bav:..a. 
All  conductors  are  carried  on  one  pole  line  and  each  e' 
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{  three  conductors  forms  an  equilateral  triangle,  the  sides 
f  which  are  5.9  ft.  For  this  purpose  the  upper  cross-arm 
;  bent,  as  shown  in  the  accompanying  illustration.  Under 
ach  conductor  is  a  ground  connection  in  the  shape  of  a 
ow  supported  on  cross-arms,  as  shown  in  Fig.  7.  This 
ow  serves  the  purpose  of  catching  and  grounding  the 
onductor  in  case  the  insulator  should  break.  At  the  top 
f  the  tower  is  a  100,000-circ.  mil  steel  ground  wire, 
-•rving  the  double  purpose  of  anchoring  the  intermediate 
iwers  and  protecting  the   line  against   lightning.     There 


strain  insulators  have  been  used,  as  shown  in  Fig.  6.  In 
regard  to  the  protection  of  the  stations  against  high-fre- 
quency disturbances  advantage  was  taken  of  the  experiences 
gained  at  similar  installations  in  America.  Ground  resist- 
ances are  installed  in  all  outgoing  lines  and  between  bus- 
bars, choke  coils  and  horn-gap  lightning  arresters.  Static 
dischargers  are  connected  at  the  neutral  point  of  the  high- 
tension  winding  of  the  instrument  transformers.  The 
voltage  regulation  of  the  system  is  effected  by  Tirrill  regu- 
lators in   the  main  station  and  also  by   regulating  trans- 


Fig.  5 — strain  Insulate 
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Fig.   6— strain    Insulator    Used    at 
Crossing   of   River    Elbe. 


Fig.    7 — Intermediate    Tower. 


8 — Straight   Tower 


■  lus  two  systems  of  grounded  connections  at  each  tower, 
'der  to  prevent  inductive  disturbances  the  wires  are 
■letely  transposed   once   in   every   mile,   or   altogether 
thirty  times.     This  arrangement  not  only   eliminates 
inductive  effects  on   neighboring  telephone   lines,   but 
prevents  mutual  induction  and  electrolytic  influence  of 
•  '0  parallel  circuits.    It  will  be  noticed  that,  by  the  bow- 
ed form   at  the  upper  cross-arm   the  conductors   are 
■■%  symmetrically,  and  inequality  in  the  self-induction  of 
'"  phases  is  thus  prevented.     This  arrangement  was  de- 
^'d  by  Professor  Ulbricht. 
'  the  crossing  of  the  River  Elbe  two  double  sets  of 


formers  on   the   15,000-voIt   side   in   the   main   transformer 
station,  which  allow  a  variation  of  750  volts. 

SUBSTATIONS. 
The  substation  at  Groditz,  the  arrangement  of  which 
is  shown  in  Figs.  9  and  10,  comprises  an  installation  of 
three  3000-kva  transformers  and  two  "ooo-kva  transform- 
ers, the  former  stepping  down  the  emf  from  110,000  volts 
to  15,000  volts  and  the  latter  stepping  down  from  110,000 
volts  to  60,000  volts.  Besides  being  connected  through  the 
110,000-volt  line  the  substations  at  Groditz  and  Riesa  are 
also  connected  through  a  60,000-volt  line  covering  the  dis- 
tricts served  by  these  stations. 


to6o 


The  stations  are  so  arraiifed  that  any  of  the  two  can 
furnish  energy  for  the  whole  district  in  case  of  a  break- 
down of  the  other.  This  arrangement  also  eliminates  re- 
serve transformers.     The  consumers  are  served  from  five 
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-Section    of    Substation    at    Groditz 


transformer  stations  on  this  line,  each  distributing 
at   15,000  volts. 

The  design  of  the  installation  was  made  by  Mr. 


energy 
E.  G. 
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Fig.     10 — Plan     of     Substation     at     Groditz. 

Fishinger,  Dresden,  who  also  supervised  the  construction 
work.  The  illustrations  accompanying  the  present  article 
have  been  reproduced  from  an  article  by  Mr.  Fishinger 
which  appeared  in  the  Elektrotechnische  Zeitschrift. 


The  Effect  of  Power-Factor  on  the    Average   and  or 
the  Maximum  Heating. 

By  Nicholas  Stahl. 

F^OR  commercial  reasons  modern  synchronous  converter 
are  built  with  coils  of  uniform  section.  The  armatur 
copper  loss  is,  however,  very  unequally  distributee 
the  coils  nearest  the  taps  to  the  collector  rings  having  i 
withstand  far  more  than  the  average.  Consequently,  as  a 
added  margin  of  safety,  many  manufacturers  build  thei 
machines  to  carry  without  injury  the  maximum  current 
established  in  the  tap  coils,  assuming,  with  the  justificatio 
of  experience,  that  even  the  best  ventilated  machines  ar 
not  able  to  equalize  to  any  considerable  extent  the  he; 
generated  by  conduction  along  the  copper  or  through  tl 
insulating  walls. 

It  is  also  well  known  that  the  variations  in  local  heatir 
increase  markedly  with  the  decrease  of  the  power-facti 
below  100  per  cent,  which  fact  becomes  of  importam 
in  connection  with  the  subject  of  compounding  by  seri 
field  current  and  reactance  in  the  alternating-current  ci 
cuit,  since,  with  reasonable  values  of  these  quantities, 
well  as  of  ohmic  drop,  an  attempt  even  to  hold  up  the  vn 


Fig.   1 — Diagram  Showing  Meaning  of  Angles. 

age  to  normal  will  involve  a  decided  departure  of  c 
power- factor  (leading)  from  100  per  cent,  with  a  coi  - 
quent  excess  heating  in  all  the  coils,  and  in  tlie  tap  c  5 
particularly. 

The  question  of  unequal  heating  is  of  importance  als(  " 
connection  with  the  type  of  machine  which  is  self-start  g 
from  the  alternating-current  end,  in  view  of  the  star  g 
requirement  of  from  one  to  one  and  one-half  times  noral 
kilovolt-ampere  input  at  a  very  low  power-factor. 

The  curves  given  below  afford  a  ready  answer  not  1  ■) 
to  the  question  of  ratings  of  a  machine  used  with  diffe  it 
numbers  of  slip-rings  (phases) — say,  three  or  six — buto 
the  query  as  to  why  it  is  not  advisable  to  start  a  six-pl^ 
machine,  arranged  with  the  low-tension  sides  of  the  tr  s- 
formers  in  double-delta,  as  a  three-phase  machine,  in  0  f 
to  save  switches  and  more  operations  for  the  attendant. 

The  theory  on  which  the  curves  are  based  is  as  foUi  s; 
Let  p  be  the  number  of  phases  (or,  rather,  the  numbe  of 
rings). 
Ep  the  effective  alternating  emf  between  rings, 
/p    the   effective   alternating   current   in   any  arm;ir' 

path. 
E„  the  commutator  voltage. 
Jo   the  direct  current  in  any  armature  path. 
Cos  *  the  power-factor. 
V     the  efficiency  at  full  load. 
Then  for  the  equality  of  input  and  output  with  ord  ir.v 
parallel  windings   with   two   armature  paths  from  a  iJS" 
set, 

■npEpIp  cos»  =  2  Eolo  ^' '  ■ 
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The  ratio  between  £p  and  £„  is  easily  shown  to  be 
Eo  ,r 

£.  =     -^  sin  — 
'      V2  p 

-ubstitiiting  in   (l), 

...  /o3VT 

" .      ^ 

vp  sin     —  .  cos  * 

f  niaxinuini   value  of  the  alternatins 
will  be: 

Io4 


(2) 


(3) 


current   in   anv 


/n  max  = 


(4) 


vp  sin  — . 
P 


cos  * 


in  Fig.  I  a  represents  the  angle  between  the  mid  coil 
phase  winding  (that  is,  coils  lying  between  two  ad- 
t  collector  rings)  and  the  diameter  of  commutation 
;med  on  the  neutral  point),  and  *  is  the  angle  of  lag 
;rrent  behind  impressed  emf.  then  it  will  be  clear  that 
oil  hh'  will  have  the  maximum  alternating  current 
;gh  it  when  the  line  OL  passes  through  the  middle  of  a 
-that  is  when  a  -)-  9  =  go  deg.  Assuming,  as  herc- 
c.  that  the  field  form  is  sinusoidal,  we  have  for  the 
taneous  value  of  the  alternating  current 
.,       ;„4sin(o  +  9) 

(5) 
vp  sin  —  .  cos  * 
P 
is.  the  current  (alternating)  in  any  bar  between  b 
■'.  and  the  total  current,  considering  the  reversal  of 
•rect  current  on  passing  a  brush,  and  that  the  direct 
■It   and    alternating   current    first    oppose    each    other, 


instantaneous  current  =  lo  — 


/o4sin  (1  +  9) 


(6) 


vp  sin  —  .  cos  * 
'  P 


vcrage  heating  for  a  given  bar  P  deg.  from  the  cen- 
bb'  iv   C6)    integrated  over  half  a  cvcle.  from  P  to 


da 


4  sin  [°  +  ^]    \' 

i/>  sin —  .  cos  *  / 


r         4  (sin  a -i- cos  a  tan  *~|' 
L  Vsin-^  J 


</a 


1 6  sin'  a 


vp'  sin'  — 
P 


i6cos'«tan'*         8  sin  a 


v'p'  sm 


np  sin  — 
P 


8  cos  o  tan  *       l6  sin  a  cos  a  tan  * 

--+ 


vp  sin — 
'  P 


Vp  sm — 
P 


d<i 


=  /., 


1  + 


v'p'  sm" 


8  tan=  e 


vp'  sm" — 
P 


i6cos/S 
^vp  sin  — 


i6sin^ .  tan  «. 


T^vp  sin- 


(7) 


e  expression  in  brackets  gives  the  ratio  of  the  heat- 
'r  of  a  converter  coil  to  that  of  the  same  coil  in  a  direct- 
cirent  generator,  disregarding  the  question  of  the  effi- 
ciicy  of  the  latter:  to  include  this  it  is  only  necessary  to 
"itiply  its  value  into  the  bracket,  so  that  for  a  converter 
°-.S3y,  95  per  cent  efficiency  at  full  load  and  a  generator 
perhaps   92   per   cent,   the   consideration    of   efficiencies 


leads  to  some  3  per  cent  variation  in  the  ratio  of  respective 
heatings. 

■i-i,„  Uo.  .         -.11       1         i6sin/s.tan*    ,    . 

I  lie  last  term  in  the  brackets,  ,  brines  out 

ir  ° 

"■')/)  sin — 
P 
the  point  often  forgotten  that  at  power-factors  differing 
from  unity  the  heating  even  in  the  tap  coils  will  not  be  the 
same  at  ojjposite  ends  of  a  phase  winding,  being  greater 
by  twice  the  value  of  this  term  for  the  front  tap-coil  with 
respect  to  physical  rotation,  when  sin  P  is  positive,  and  the 
wattless  current  lagging;  or.  with  respect  to  a  tap  leading 
to  the  collector  ring  it  is  the  after-coil;  with  a  leading 
ivattless  current  the  conditions  reverse.  A  lagging  wattless 
current  shifts  forward  with  respect  to  rotation  the  coil 
having  the  least  heating  and  vice  versa. 

The  average  heating  for  the  entire  winding  is  found  by 
integrating  (7)  through  the  entire  extent  of  the  phase  and 


2ir 


/: 


i-f- 


+ 


8  tan' « 


vp-  sin 


Vp  sin  — 
P 


1 6  cos  /3 


TTVp  sin- 


16  sin  P  tan  "' 


TTVp  sin 


P  -■ 


rf/3 


=  /„ 


1  + 


lo 


8                   Stair*           2.  1 6. 2  sin 

P 

TT     +                             IT 

Vp- sin' —      vp  sin' —         2^  .  ittj/,  sir 

P                        P 
r     ,             8                  8  tan' 9           16  "1 

IT 

T  - 

(8) 

vp'  sin' vp'  sin  — 

L                          P              .            P              -^ 

For    three-phase,    two-phase    (four-ring)    and    six-phase 
converters  equation   (7)   reduces  as  follows: 
Relative   coil    heating    (three-phase)  =  i  -)- 

32  32  tan'  6  32  cos  ^         32  sin  jS  tan  B 

271'  27V  T„3v'3^  '^"SVT         ^ 


Relative   coil   heating    (two-phase)  =  i  + 

I         tan' 9   _8cGS/S         8  sin /3  tan  » 

V  V  TTV  yj2  Ti)  yj2 

Relative   coil   heating    (six-phase)  =  I  -f- 

8     .  8  tair  0        16  cos  /3       16  sin  ?  tan  » 


(10) 


(II) 


9 1)'         9 1"  ■"■'73  T17  3 

The  corresponding  average  heating  ratios  are: 

ifl         i6        ^2  tan'*  ,     , 

three-phase  =  I -|- ^^, ; f-  ,  (12) 

27  T       ■"""'!  27  T  ^ 

,      I          i6    ,  tan'»  ,      ^ 

two-phase  =  i  -\ ; —  A 1. (l-?) 

8        16        8  tan' 9 

six-phase  =  x  -| -, -|- , —  f  14) 

91"       T"i;    '       9V 

Assuming  an  efficiency  of  100  per  cent,  the  last  three 
equations  simplify  to: 

three-phase  =  0.565  +  1.185  tan'  6  (12') 

two-phase     =  0.38 -|- tan' "  (13') 

six-phase  =  0.268  -+-  0.888  tan'  *  ( 14') 

Since  the  ratings  for  equal  heatings  are  proportional  to 
the  currents,  the  reciprocals  of  the  square  roots  of  (12'), 
(13'),  (14')  allow  a  ready  determination,  as  indicated  in 
Fig.  2. 

It  will  be  observed  that  one-half  the  rating  shown  for  a 
given  power-factor  will  represent  within  2  or  3  per  cent 
the  per  cent  load  that  may  be  carried  with  the  same 
total  heating  allowed  at  normal  full  load  and  unity  power- 
factor.  How  far  this  must  be  modified  when  the  allow- 
able heating  in  a  tap  coil  is  considered  is  indicated  by  the 
accompanying   curves,    which    show    the    heatings    for    the 
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■front  ancj  back  tap  coils,  the  middle  and  the  average  coils. 
Figs.  3,  4  and  5  representing  respectively  the  performances 
of  three-ring,  four-ring  and  six-ring  converters.  100 
per  cent  efficiency  being  assumed.  In  equations  (7)  to 
(14)  the  efficiency  factor  has  been  included,  but  it  may  be 
noted  that  approximate  purposes  will  be  served  if  the  heat- 
ings for  100  per  cent  efficiency  are  divided  by  the  square 
of  the  efficiency  factor  for  any  particular  machine. 
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Power  Factor  — >- 
Fig.   2 — Ratings   of   Three-Ring,    Four-Ring    and    Six-Ring 
Converters   for    Equai    Average    Heating. 

Inquiry  is  frequently  made  regarding  the  performance  of 
both  three-phase  and  six-phase  synchronous  converters 
when  one  of  the  transformers  fails  or  is  cut  out  of  service 
for  any  reason.  In  the  case  of  the  three-phase  or  of  the 
six-phase  machines  when  the  transformers  of  the  latter  are 
connected  in  double  delta  it  is  sufficient  to  remark  that  the 
load  which  may  be  carried  is  limited  by  the  outputs  of  the 
two  transformers  left  in  open  delta,  or  "Y."  Should  these 
be  operated  to  give  normal  full-load  current  on  the  low- 
tension  side,  the  transformer  will  be  carrying  an  over- 
load of  15.5  per  cent,  and  the  synchronous  converter  will, 
of  course,  be  operating  at  only  two-thirds  of  its  rated  out- 
put, with  corresponding  heating.  There  are  no  unbalanced 
currents  in  the  converter  armature. 

However,  the  case  is  different  with  a  six-phase  con- 
verter for  which  the  transformers  are  diametrically  con- 
nected, since  after  cutting  out  one  the  machine  may  be 
regarded  as  operating  on  a  two-phase  (four-ring)  cir- 
cuit; but  with  the  phases  distorted  so  as  to  have  120  deg. 
between  one  pair  of  phase  wires  and  60  deg.,  between  the 
next  succeeding  two.  Under  these  conditions  the  current."; 
in  the  converter  armature  will  be  very  considerablv  unbal- 


Flg.    3 — Six- Phase    Convene 


anced,  with  a  consequent  increase  of  heating,  which  will. 
however,  be  that  neither  of  a  three-phase  nor  of  a  four- 
phase  machine,  and  the  permissible  output  of  the  converter 
will  depend  upon  whether  it  is  to  be  based  on  the  maximum 


heating  of  any  particular  coil  or  on  the  average  heating  i 
the  coils. 

In  Fig.  2  are  shown  the  ratings  as  calculated  from  tl 
average  heating  of  the  converter  based  on  the  120-de 
cnil.     The  results  given  below   will   enable   rapid  calcuL 
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Fig.     -I — Distribution     of     Heating     in    Coils    of    Three-Phasel 
Converter. 

tion   in   the   case   of  the   front   and   rear   tap-coils  and 
middle  coils  of  the  winding. 

If  /  represents  half  the  effective  full-load  current  id 
given  transformer,  the  heating  in  the  long  coil  (/)  is 
termined  by  the  maximum  current  which  can  flow  dutj 
half   a   cycle,   which   is   ascertained   as   follows:    The 
stantaneous  current  in  the  winding  will  be  the  vector 
of  the  currents  flowing  from  the  two  active  transforn 
having  currents,  for  unity  power-factor,  of 

i.r  =  /j-  (max)  sin  a 
and 
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Fig.  5— Heating  of  Coils  of  Two-Ring   (Quarter-Phase)  Convt  er- 

iy  =  ly  (max)  sin  (a  —  120  deg.) 
=  Ix  (max)  sin  («  —  120  deg.) 
In  Fig.  3  Xa  and  Ka  are  the  points  of  attachment  0.  h'^ 
transformer  windings  of  like  polarity  and  sequence;  "6" 
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It  (max)   enters  at  .V^,  current  at  T^  will  be  negative 
/»  (max) 


(icidentallv    equal    to 


hence   the   current 


■^    tves  (physically)    I'a.  so  the  vector  sum  producing  the 
J    iitantaneous  current  in  the  coil  is  (/  indicates  maximum 
(rrent) : 
'  =  /  sin  o  —  /sin  (a  —  120  deg.) 
^  /  (sin  a  —  sin  a  cos  120  deg.  4-  cos  «  sin  120  deg.) 


; 


3  VS 

—  sni  o  +  ^-^cos  a 


(15) 


^ow  /  is  also  half  the  maximum  value  of  the  current  in 
rinature  path  for  ordinary  six-phase  operation,  since 
■\e  current,  which  is  equal  to  the  full  effective  cur- 
if  a  transformer.  2 1,  is  the  vector  difference  of  the 
nts  in  two  adjacent  sections  of  an  armature  60  elec- 
space  and  time  degrees  apart;  hence,  Iitnc=    2  I„rm 

1  10  =  /arm  =  2  /.    Now  for  six-phase  /,  (max)    =  —  h- 

3 

,         /,  cmcrt  ~     I      i     ■'  '«      ,      —   . 

/=    =    — /,  +  I  J  =  -^   (y3sma  +  coso) 

y  3 

•h  unity  power-factor  the  maximum  value  of  »i  will 
when  the  center  of  the  phase  winding  is  opposite  the 
r  of  the  pole,  so  "  is  measured  from  the  commutation 
ter  if  on  the  neutral. 

'Ii  a  power-factor  cos  *  (lagging)  the  maximum  value 
<    current   will   be   represented    bv    an    instantaneous 
of 

h    Vj sin  [a  -f  «]  +  cos  [a  +  «] 
cos* 


When  the  power-factor  is  unity,  cos  *  =  i  and  tan  *  =  o, 
and  equation   (18)   becomes 

.    r_5^      4cos^      4sin^| 

"13  ~     ^  V3^j 

1  he  ratio  of  the  permissible  output  ratings  to  that  of  the 

machine  as  a  direct-current  generator  equals       — •  =  77.5 

i/± 
3 
per  cent  for  a  front  tap-coil  for  which  /s  =  60  deg. 

The  corresponding  heating  of  the   front  tap-coil   for  a 
six-phase  machine  is  0.418,  and  the  ratio  of  the  permissible 

output  ratings  on  this  basis  is  V     "*  -      =  so  per  cent. 
1 .666 
Similarly,    the    short     (6o-deg.)    coil    has    instantaneous 
alternating  current. 


i^ 


is'  =  /sin  a  +/  sin  (a —  120  deg.)  = — ^(sin' 


and  at  power-factor  =  cos  * 
iV  =— ^(sino  [i  -f  y3  tan  9] 


\/3  cos  a  ) 
(19) 


■cos  a  [V  3  —  tan*]) 
and  the  total  instantaneous  current  is 

lo^^i—-^     Ti  +  V^  tan  ei -!-""-       [V3. 


/o  |i 


sin  a  ,.  —  cos  o- 

-     [i  +  V3tane]+™- 
3  3 


tanSJ  ( 

which,  by  the  same  reasoning  as  the  foregoing,  leads  to  a 
total  heating  of 

2tan'e       4C0S/'  ,.  - 

[i  -f  V3  tan  «] 

9  3'^ 


iliig     y^ 


+  ■ 


sin  o  tan  *) 


4sin;3        - 

-77-tV3- 


(20) 


V3 

4=r  ( V3  sin  1  -f  \/3  cos  a  tan  *  -f-  cos  °-  ■ 
V3 

^(sina  [V3  — tan*]  -f  cos  a  [i  +  V3 'an  »] ) 

total  instantaneous  current,  considermg  the  reverse 
:on  of  the  direct  current,  is 

J,_''"^°[V"3  — tane]-f''°!_°[i-f  V3  tan»]ki6)      compared   with   a   six-phase   machine  of  V'°"*'^  =  92.5  per 
I         V3  V3  J  "'  " 

instantaneous  heating  will  be  the  square  of  this,  and 

rrage  heating  for  a  half  (or  whole)  cycle  for  a  given 

vtor  distant  ^  deg.  from  the  center  of  the  coil  is 


\  —  tan  9]l 

At  unity  power-factor  this  becomes 

1  \]}^ 4cos^      4sin;3 

and  the  heating  for  a  front-tap  coil  =  0.487,  giving  a  rating 


0.487 

::iiL. 

The  total  average  heating  for  the   120-deg.  windinc 


fl 


—  -  [V3  — tanS] 

V3 


/:.(' 


2  4cos^-    — 

_tan=  9—      =-   [V3  — tanff]  + 

3  V3'^ 


]\m 


-"l."[i  +  V3tan  9]  yd/3 
V3  i 


1+      -     [V  3  — tan  9]' 


,-       ^„     2sine 

V3tan«]-_ -[V3- 

V3 

2  cos  a,.  — 

■ ;.— [1  + V3tan9| 

V3 


(17) 


4sin^ 
V3'' 


[i  +  V3tan«]  Idfi 


=  M^  +  - 


-  tan'  0  - 


6^     - 

:,^[V3- 


m  «]  l 


(21) 


tan*]  , 


-f.  -—sin  a  cos  a  [■^/3  _  tan  »]  [i  -I-  V5  tan  »] 


I  3  3 


tan'  e  - 


V3' 


cos^  [V3- 


d^ 
tan«] 


-)-     1     sinf*  [i  4-  V3tane]    '  (  18) 

y3'  .  j 

ne  ratio  01  the  heating  of  a  bar  to  what  it  would  be 
^  n  operating  as  a  direct-current  generator  is  the  term 
'"  rackets. 


=  lo  [0.62  -f  0.607  tan  6  -)_  0.666  tan"  9  ' 

and  at  unity  power-factor=  0.62  lo- 

The  permissible  rating  compared  to  that  of  a  six-phase 
machine  =  65.7  per  cent. 

The  values  of  the  average  heating  for  various  power- 
factors  have  also  been  plotted  in  Fig.  2  for  comparison  with 
the  values  for  machines  with  symmetrical  phases.  It  is 
curious  to  note  that  the  rating  actually  falls  below  that  of 
a  three-phase  machine. 

It  is  interesting  in  this  connection  t(5  follow  the  rapid 
drop  in  rating  for  a  very  slight  change  in  the  power-factor 
from  unity  even  for  average  coil  conditions.  For  example. 
at  95  per  cent  power-factor  the  six-ring,  four-ring,  three- 
ring  and  unbalanced-phase  machines  show  respectively 
only  86  per  cent,  87.5  per  cent,  91  per  cent  and  85  per  cent 
of  their  permissible  ratings  at  unity  power-factor. 

This  tendency  is  accentuated  if  it  be  considered  that  the 
ratings  dejjend  solely  upon  the  front-tap  coil  heatings,  the 
corresponding   figures   at  95   per   cent   power-factor   being 
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lor  si.\-ring,  four-ring  and  three-ring  machines  72  per 
cent,  76  per  cent  and  79.4  per  cent  respectively.  The 
more  rapid  fall  of  rating  of  machines  of  the  higlier  num- 
ber of  phases  points  to  the  importance  of  unity  power- 
factor  operation  on  the  maintenance  of  their  relative 
initial  rating  advantage.    The  curves  indicate  also  the  rapid 
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Power  Factor  — > 
-Heating    of   Coils    of   Six-Phase    Converter 


approach  of  all  the  machine.'!  to  the  same  low  ratings  as  the 
power-factor  becomes  very  bad. 

It  is  interesting  to  note  the  power-factors  at  which  the 
rear  tap-coils  have  the  same  heating  as  the  middle  and 
average  coils.  For  the  middle  coils  six-ring,  four-ring 
and  three-ring  machines  show  power-factors  of  96.5  per 
cent,  92.4  per  cent  and  86.5  per  cent  respectively,  while 
for  the  average  coil  the  figures  are  98.2  per  cent,  96.5 
per  cent  and  93.7  per  cent. 

It  was  stated  at  the  beginning  that  modern  machines  are 
designed  to  withstand  the  worst  heating  in  any  given  coil, 
and  the  rapid  overheating  of  these  coils  at  poor  power- 
factors  lends  emphasis  to  the  insistence  of  the  manufac- 
turers that  converters  should  be  operated  at  or  very  near 
100  per  cent  power- factor  when  fully  loaded.  This  conten- 
tion is  strengthened  in  the  case  of  compounded  converters 
using  reactance  in  the  alternating-current  circuit  of  from 
15  per  cent  to  25  per  cent  with  supply  line  of  about  10 
per  cent  reactance  to  secure  flat  compounding,  for  then  it 
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Fig.     7 — Loads     on     Three-Ring,     Four-Ring     and     Six-Ring     Con- 
verters for  Heating  Equivalent  to  150  per  Cent  Load,  100 
per   Cent    Power- Factor, 

is  common  practice  to  secure  100  per  cent  power-factor  at 
not  more  than  full  load,  and  very  frequently  at  75  per  cent 
or  even  50  per  cent  <:.\  full  load.  With  the  latter  figures 
given,  the  machines  of  the  principal  makers  in  this  country 
would  have  power- factors  ranging  from  98  per  cent  to  95 
per  cent.    If  the  heating  due  to  this  cause  is  added  to  that 


produced  by  the  overload  (which  varies  as  the  square  u 
the  overload)  there  would  be  for  a  six-phase  machine  a 
50  per  cent  overload  and  95  per  cent  power- factor  a  tot; 
heating  in  a  rear  tap-coil  (since  the  wattless  current  i 
0.8 

now  leading)  of X  (i-5)'  =  4-72  times  that  at  full  loa 

0.418 
and  unity  power-factor;  for  a  three-phase  machine  tl^ 
figure  would  be  3.56,  the  four-ring  machine  having  a 
intermediate  value.  It  is  clear  that  the  machine  is  in  11 
danger  at  low  loads  even  at  very  poor  power- factors. 
•  Since  it  is  common  practice  at  present  to  operate  coi 
verters  for  periods  of  two  hours  or  more  at  150  per  cei 
load.  Fig.  7  has  been  plotted  to  show  the  loads  which  m; 
be  carried  at  various  power-factors  with  the  same  hea 
ing  in  the  front  tap-coils  as  exists  at  150  per  cent  load  ar 
unity  power-factor. 

Had  the  curves  been  made  on  the  basis  of  the  averai 
heating  the  slopes  would  not  have  been  so  abrupt,  b 
would  have  indicated  the  same  tendency.  This  latter  cur 
may  serve  as  an  additional  check  on  the  safety  of  such  m 
chines  as  are  arranged  for  unity  power-factor  adjustment 
high  loads  and  correspondingly  low  power-factors  at  low 
loads,  and,  properly  interpreted,  may  serve  as  a  clew  to  t 
heating  when  unity  power-factor  is  secured  at  lower  th 
150  per  cent   loads. 

It  is  hoped  that  the  foregoing  may  present  some  new 
recall  some  forgotten  facts  regarding  the  amount  of  loi 
heating  that  may  be  expected  under  various  conditions. 


REGENERATIVE  CONTROL  FROM  A  COMMERCI. 
VIEWPOINT. 


Monetary    Saving    to    Be    Expected    When     Install 
Initially  or  Substituting  Regenerative  for 
Standard  Apparatus. 


By  J.  GusT.AF  \'.  L.\NG. 

IN  previous  articles'  fairly  reliable  conclusions  have  b 
reached  with  reference  to  the  average  saving  in  ene 
consumption  that  a  regenerative  equipment  will  eft 
to  the  first  cost  of  such  an  equipment  compared  witl 
standard  one  and,  finally,  to  the  comparative  cost  of 
pairs  and  maintenance  of  the  two  kinds  of  equipments, 
the  basis  of  these  conclusions  it  is  a  comparatively  £ 
matter  to  study  the  commercial  importance  of  regenera' 
under  different  conditions. 

Only    in    the    case    where    a    traction    company   buys 
energy   at  a   fixed   rate   is   the    full   value  directly  evid 
When    the   traction   company   itself   generates   energy    ' 
cost  of  energy  as  a  rule  is  not  figured  in  such  a  way 
the  company  could  sell  to  outsiders  at  that  rate  and  n 
a  reasonable  profit.     Still,  the  manufacture  of  electric 
ergy  is  really  an  undertakir  g  by  itself  and  all  the  inte: 
depreciation    and    a    certain    amount    of    overhead   cha 
should  be  given  due  consideration  in  arriving  at  the  enc 
cost  figure.     If  an  energy  cost  figure  arrived  at  in 
way  is  used  as  the  basis,  the  full  value  of  the  energy  sa-  '- 
is  easy   to   gage   under   any   circumstances.     If  this  is 
done  it  becomes  a  next  to  impossible  task  to  value  th(  •' 
fluence   an   energy   saving  would  have  in  all  the  difte  1 
directions.     Some  would  be  more  easily  recognized  u  t' 
certain  circumstances  than  others. 

Take,  for  instance,  the  case  of  a  new  installation;  li' 
whole  power  plant,  transmission  lines,  feeders,  numbe  i'' 
substations,  etc.,  would  be  reduced  in  proportion  to  i" 
saving.  This  would  mean  a  reduction  in  first  cost  'i' 
thus  in  interest  and  depreciation.    There  would  be  a  rt,  h  - 

'Electrical  World.  March  30.  .^iig.   12,  .\ug.  26  and  -Sept.  16,  1911 


i;kr  2S,  191 1. 


ELECTRICAL     WORLD. 


1665 


II  in  coal,  water  aiij  labor;  the  proportion  of  the  reduc- 

uii  in   labor  would   naturally   depend   on   the   size   of   the 

j     idertaking.     If  the   cost   of   energy   in   the   case   of   the 

I     'stallation  of  standard  equipments  had  been  figured  as  if 

j      e  generating  plant  was  a  separate  undertaking  to  earn 

1      reasonable  profit  on  the  investment,  and  the  energy  saving 

ihe  adoption   of   regeneration   equipments   were   figured 

that  energy  cost  as  a  basis,  the  saving  in  investment 

1  have  received  due  credit  in  the  energy  cost  saving. 

same  thing  is  true  in  case  of  an  existing  plant.     A 

sj  in  energy  consumption  would  show  a  direct  saving 

in  coal  and  water,  but  indirectly  there  is  a  consider- 

greatcr  saving.     This  is  evident   from   the   fact  that 

■  is  a  surplus  of  energy  in  tlie  same  proportion  as  the 

■ig.  which  surplus  could  be  sold  for  other  purposes  and 

bring  a  revenue  which  would  be  considerably  larger 

i  the  direct  saving  in  coal  and  water.     Where  this  sur- 

cannot  be  disposed  of  the  saving  is  equivalent  to  an 

ase  in  the  power  plant  whicli  sooner  or  later  is  likely 

0  of  corresponding  value   for  extensions  and  develop- 

.  of  service.     Even  if  this  value  does  not  show  returns 

'  diately,  it  is  there  and  it  is  likely  to  add  to  the  profits 

.  now  and  then,  when  on  special  occasions  extra  heavy 

0  has  to  be  handled.  Besides  the  saving  in  coal  and 
r  and  its  handling  there  is  also  in  most  cases  a  sav- 
1  wear  and  tear  on  machinery,  in  oil,  waste,  etc. 
estimating  the  cost  of  energy,  inclusive  of  everything, 
t  is  given  to  the  potential  surplus  equipment  of  the 
■n  and  it  is  no  more  than  right  that  this  should  have 
credit.  It  may  be  argued  that  this  surplus  cannot 
tilized  for  some  time  and  should  therefore  not  be 
ted.  .-Vgainst  this  argument  stands  the  perfectly  logi- 
irgunient  that  the  selling  price  of  the  energy  would  be 

1  on  the  investment  values  when  the  existing  power  sta- 
was  built,  but  that,  when  the  point  is  reached  where 

ildition  had  to  be  built,  this  addition  in  all  likelihood 
d  cost  in  proportion  a  great  deal  more  and  conse- 
tly  the  saving  by  avoiding  such  an  addition  by  the 
Auction  of  regenerative  control  would  be  considerably 
:er  and  make  up  for  the  dift'erence  between  the  esti- 
i  and  the  actual  saving  during  the  time  when  the  sur- 
could  not  be  utilized  to  the  full  advantage. 
iien  the  energy  cost  is  determined  on  the  basis  sug- 
d  the  average  cost  will  be  somewhere  between  i  cen; 
-'  cents  a  kw-hour.  .\t  Xorwich  the  cost  was  claimed  tr, 
;  cents  and  it  is  a  question  whether  interest,  deprecia- 
^nd  a  reasonable  proportion  of  the  overhead  expenses 
included  in  this  value  since  it  differs  so  greatly  from 
barge  made  at  Blackburn,  where  the  energy  was  sup- 
by  the  Corporation  power  plant  and  the  street-rail- 
departnicnt  was  made  to  pav  3  cents  a  kw-hour. 
ice  the  maintenance  figure?  arrived  at  in  the  previous 
'e  were  based  on  conditions  at  Xorwich  it  may  be  as 
to  take  the  Xorwich  conditions  as  an  example  in 
mining  the  connnercial  value  of  regeneration.  The 
ige  travel  per  car  per  year  was  31.600  miles,  corre- 
iing  to  an  average  speed  of  5.3  miles  per  hour,  sixteen 
-  a  day.  for  360  days.  The  average  energy  consump- 
was  1.2  kw-hours  per  car-mile.  The  total  energy  ex- 
ture  per  car  per  year  was  thus  38.000  kw-hoiirs.  A 
I?  of  23  per  cent  would  amount  to  9300  kw-hours. 
•  iih  at  a  price  of  1.3  cents  would  have  a  value  of  $142.30 

NEW  INSTALLATION. 

nsidering  a  new  installation  of  motor  equipments  the 

lonal  cost  of  installation  over  and  above  that  called  for 

■le  standard  equipment  has  been   found  to  be  $403  per 

On   this   amount   would   have   to  be   paid   interest,   at 

6  per  cent,  which  would  mean  a  yearly  charge  of  $24.30 

''  inst  the  saving  of  $142.30  in  energy  and  $13  in  mainte- 

"ice.     The  depreciation  would  also  have  to  be  calculated 

:■      "^n  equally  greater  investment,  and  thus  the  yearly  con- 

tiHUion  to  the  sinking  fund  would  be  increased  by  4  per 


cent  (if  that  were  the  rate  of  equipment  depreciation) 
on  $405  ;  thus  $16.20  should  be  charged  against  tlic  saving. 
The  balance  then  takes  the  following  form: 


$142.. ^0 

13.00 

$24.30 

$155.50 

16.20 
$40.50 

$115.00 

Saving  in  cncrKy 

Saving  in  maintenance 

Interest  at  6  per  cent  on  $405 . .  .  . 
Depreciation  at  4  per  cent  on  $405 

Total 

Balance.   - 


Thus,  after  paying  for  the  necessary  complications,  each 
car  still  earns  $115  net,  which  represents  the  commercial 
monetary  value  of  regeneration  under  the  assumption  of  a 
new  installation  where  the  conditions  would  approximate 
those  at  Xorwich.  The  average  conditions  in  America  call 
for  heavier  cars,  higher  average  speeds  with  consequent 
larger  motor  equipments,  higher  average  mileage  per  year 
and  a  decidedly  higher  energy  consumption  per  car-mile. 
Since  the  brake-shoe  maintenance  under  such  conditions 
increases  more  than  in  proportion  whereas  the  motor  and 
controller  maintenance  increases  onlv  slightlv,  the  saving 
in  total  maintenance  will  be  considerably  greater  than  in 
the  above  example.  A  commercial  energy  consumption  is 
around  3  kw-hours  per  car-mile.  The  yearly  saving  in 
energy  per  car  would  then  run  up  to  23.000  kw-hours  and 
more,  according  to  the  yearly  mileage.  Even  if  the  value 
should  be  somewhat  less  than  1.5  cents  per  kw-hour,  figur- 
ing in  interest,  depreciation  and  overhead  expenses  of  the 
generating  plants  and  substations,  the  monetary  value  of 
the  saving  would  run  iip  to  at  least  twice  that  given  in  the 
above-mentioned  balance.  The  additional  cost  of  the  re- 
generative equipment  over  the  standard  would  not  be  in- 
creased very  much  ;  certainly  30  per  cent  would  be  a  safe 
assumption.  Conditions  representing  more  closely  the 
average  in  this  country  would  consequently  modify  the  bal- 
ance in  favor  of  regeneration  and  it  would  take  on  ap- 
proximately the  following  form: 


Saving  in  energy. . .  . 
Saving  in  maintenani.  i 
Interest  on  additional  i 
Depreciation 


s;i?  nn     $62.50 

Balance..  $252.50 

Under  average  conditions  a  net  saving  of  $250  per  car 
per  annum  would  be  the  result  of  the  installation  of  re- 
generative instead  of  standard  equipments.  Such  a  saving 
is  in  itself  well  worth  consideration,  but  that  is  not  by  any 
means  the  only  advantage.  There  are  indirect  savings 
which  might  easily  run  up  to  quite  a  considerable  amount. 
The  saving  of  energy  by  economical  handling  of  the 
standard  equipment  has  been  recognized,  and  different 
methods  have  been  devised  to  induce  the  motormen  to 
endeavor  to  decrease  the  energy  consumption.  This  result 
is  accomplished  in  some  places  by  the  installation  of  coast- 
ing clocks  and  a  bonus  system  with  its-  direct  expense  and 
additional  clerical  work.  All  the  different  tests  described 
ill  previous  articles  and  several  others  besides  show  conclu- 
sively that  as  far  as  net  efficiency  is  concerned  the  regen- 
erative equipment  is  almost  independent  of  the  personal 
element  of  the  driver.  All  of  the  e.xpense  to  induce 
economical  handling  of  standard  equipments  would  thus 
be  saved. 

The  regenerative  equipment  also  eliminates  to  a  great 
extent  the  habit  that  a  good  many  motormen  have  of 
applying  the  brakes  before  the  supply  of  energy  is  cut  off. 
It  saves  the  constant  banging  of  controllers  "on  and  off" 
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in  congested  traffic.  It  is  often  sufficient  for  the  motor- 
man  to  step  back  one,  two  or  more  notches  as  may  be  found 
necessary.  The  motorman  is  enabled  to  "feel  his  way," 
and  there  is  no  unnecessary  movement  of  the  controller. 
Moreover,  regeneration  makes  the  car  practically  secure 
from  runaway  accidents  on  down  grades  as  the  regenerative 
braking  is  automatically   "non-skidding." 

With  the  control  in  one  hand  instead  of  two  the  chance;- 
for  accidents  are  considerably  lessened,  for  the  motorman 
has  only  one  thing  to  think  about,  one  thing  to  do. 

Regeneration  also  brings  with  it  an  advantage  the  im- 
portance of  which  is  increasing  as  the  necessity  for  very 
frequent  service  is  becoming  felt  on  rapid-transit  lines.  In 
order  to  cut  down  the  time  between  stations  to  the  mini- 
mum the  train  should  accelerate  at  the  maximum  rate 
allowable  without  discomfort  to  the  passengers  until  such 
a  time  as.  retarding  at  the  maximum  rate,  the  vehicU- 
will  be  brought  to  a  stop  at  the  next  point.  If  the  equip- 
ment is  not  capable  of  such  a  high  speed  as  this  would 
necessitate,  the  next  best  plan  would  be  to  accelerate  at 
the  maximum  rate  to  the  maximum  speed  of  which  the 
equipment  is  capable  and  then  run  at  the  maximum  speed 
constantly  until  a  point  from  which,  braking  at  the  maxi- 
mum rate,  the  vehicle  will  be  stopped  at  the  desired  place. 
This  means  that  all  of  the  kinetic  energy  has  to  be  wasted 
at  the  brakes;  the  more  these  conditions  are  approached  the 
more  inefficient  is  the  standard  equipment  as  compared  with 
the  regenerative. 

Since,  according  to  present  practice,  a  considerable 
amount  of  coasting  is  being  done,  it  follows  that  with  a 
regenerative  equipment  a  decidedly  higher  schedule  speed 
can  be  maintained  without  any  greater  net  energy  expen- 
diture, so  that,  besides  the  saving  in  energy  over  the  stand- 
ard equipment,  the  regenerative  equipment  is  inherently 
capable  of  improving  the  service,  the  value  of  which 
capability  it  is  difficult  to  express  in  dollars  and  cents. 

On  underground  roads  the  regenerative  equipment  should 
be  of  special  value  in  eliminating  almost  entirely  the  dust 
caused  by  the  brakes  and  also  the  heat  caused  by  the  dis- 
sipation of  kinetic  and  potential  energy  at  the  brakes 

SUBSTITUTION. 

The  commercial  value  of  the  substitution  of  regenerative 
equipments  in  place  of  existing  standard  equipment  de- 
pends on  circumstances  to  a  considerable  degree.  There 
may  be  conditions,  such  as  the  urgent  necessity  of  exten- 
sion or  of  improved  service  without  corresponding  increase 
in  equipment  of  the  generating  station,  under  which  a  sub- 
stitution of  equipments  would  be  unusually  valuable  since 
an  extension  of  the  generating  station  would  thereby  be 
avoided.  There  might  be  other  conditions,  such  as  the  ex- 
tension of  a  line  where  the  feeders  are  too  small  and  where 
by  the  use  of  regenerative  equipment  the  old  feeders  will 
be  of  ample  size.  Many  other  possibilities  exist  whereby 
the  value  of  such  substitution  would  be  enhanced.  How- 
ever, it  may  suffice  to  take  under  consideration  onlv  an 
ordinary  case. 

In  a  previous  article  the  cost  of  substitution  of  a  regen- 
erative equipment  of  the  size  used  at  Norwich  was  found  to 
be  $1,446.  A  very  important  question  arises  here,  namely, 
what  part  of  the  new  investment  should  be  charged  against 
the  saving  in  energy  and  maintenance  brought  about  by 
the  substitution?  The  old  equipments  had  depreciated  to 
a  certain  extent  before  they  were  scrapped  and  to  that 
extent  they  should  have  contributed  to  a  sinking  fund  for 
the  ultimate  replacement  of  the  worn-out  equipments.  The 
sinking  fund  should,  therefore,  contribute  to  the  cost  of 
substitution  to  the  extent  of  the  value  of  the  depreciation 
or  by  the  amount  to  which  a  yearly  4  per  cent  contribution 
on  the  original  cost  of  the  old  equipment  would  have 
accumulated  if  placed  at  compound  interest  up  to  the  time 
of  the  substitution. 

Say  that  the  cost  of  the  old  equipment  was  $1,100  and 


that  $44  had  to  be  set  aside  yearly  at  4  per  cent  interest 
representing  the  depreciation,  and  that  the  old  equipme 
had  been  in  use  eight  years,  the  sinking  fund  would  amou 
to  $405,  and  thus  the  present  value  of  the  depreciat 
equipment  to  be  replaced  is  in  reality  $405  less  than 
original  cost,  and  hence  only  $1,041  should  be  consider 
a  new  investment,  interest  on  which  would  be  chargeal 
against  the  saving. 

The  balance  for  the  substitution  of  a  regenerative  equi 
ment  in  place  of  an  eight-year-old  standard  would  th 
be  as  follows,  using  the  same  figures  as  to  yearly  ener 
consumption,  cost  of  energy,  etc.,  as  existed  at  Norwich: 


Saving  in  energy Si42.50 

Saving  in  maintenance 1 .1  00 

Interest  at  6  per  cent  on  $1,041.  -  -  $02 

Depreciation  at  4  per  cent  on  S405  16 

$155.. 'iO  $78 

Balance $76 

For  the  reasons  stated  in  the  case  of  a  new  installati 
these  figures,  if  modified  to  correspond  to  average  con 
tions  in  this  country,  would  change  the  balance  to  appro 
mately  the  following  form : 

Saving  in  energy S290 .  GO 

Saving  in  maintenance  26.00 

Interest.                                                                              $9> 

Depreciatim,        .                                               2! 

S316.00  $118 

Balance $19! 

Thus  in  case  the  old  equipment  has  been  in  use  for  ei 
years  the  substitution  would  have  a  commercial  value 
favor  of  it  of  $2oo  per  car  per  annum  in  addition  to 
many  other  advantages  touched  upon  above. 

Do  not  the  above  figures  indicate  that  regeneratior 
worth  while?  Would  not  many  a  time  $200  per  car 
annum  make  the  difference  between  success  and  failure 
a  traction  enterprise?  And  would  not  $200  per  car 
annum  auite  handsomely  increase  the  net  profits  of  tf 
enterprises  fortunate  enough  to  earn  any?  Then  ' 
should  regeneration  be  allowed  to  lie  dormant ' 


DOUBLING  CAPACITY  OF  EARLY  TURBINE  PU 
AT  DUBUQUE,  IOWA. 


Several      interesting     considerations     are     involved 
machinery  additions  now  being  made  to  the  steara-tur  i' 
plant  of  the  Union   Electric  Company  of  Dubuque,  I(  ■ 
This  station  was  completed  in  1904  and  was  planned  ■ 
six  500-kw  vertical  turbine-generators,  four  of  which  \ 
installed.      The   company    is    now   more   than   doubling  i- 
plant  capacity,  however,  by  the  installation  of  a  250c 
six-stage  horizontal  Curtis  turbine,  set  in  the  space  prov 
for  the  two  500-kw  machines.    The  consumption  guarar  i 
for  the  new  unit,  approximating  16  lb.  of  steam  per  v 
hour,  show   such   a  significant   gain   over  the  perform  '"' 
of  the   older  and   smaller   machines  that  the  same  b  t' 
equipment  will  be  ample  to  supply  all  of  the  expected  <  n- 
mercial-load  development  of  the  next  year.     This  incr  si 
will  be  rapid,  as  the  Union  company  is  taking  on  sei'a- 
new  large   industrial  consumers,   notable   among  them  ii' 
new  factory  of  the  Brunswick-Balke-Collender  Compan 

The  experience  at  the  Dubuque  station  also  points  m' 
some  of  the  objections  to  building  too  well  for  the  fu're 
.\s    above    noted,    it    was    originally    intended    to   inst:    '< 


mber  28,  191 1. 


ELECTRICAL     WORLD 


ici67 


:t;ire  fifth  and  sixth  5oo-k\v  vertical  turbine  in  this  plant. 

foundations  for  these  units  were  placed  at  the  time  the 

:  was  built.  To  accommodate  the  new  2500-kw  hori- 
iiial  unit  it  has  therefore  been  necessary  to  cut  away 
lese  foundations,  whose  reinforced-concrete.  construction 
■ikes  this  a  laborious  process. 

1  supply  500-volt  direct-current  for  the  city  railway 
.1  2300-volt  synchronous  motor-generator  set,  running 

:4  r.p.ni.,  is  also  being  placed.  While  the  interpole- 
:  rator  element  is  rated  at  only  750  kw,  a  nominal  1130- 

motor  has  been  chosen  to  drive  it,  so  that  the  leading 
irrent  taken  by  this  unit  when  operating  with  over-excited 


fields  will  help  to  improve  the  station  power  plant.  ■  The 
plant  is  located  at  a  point  nearly  opposite  the  center  of  the 
railway  and  lighting  load.  The  position  occupied  by 
Dubuque  at  the  foot  of  the  river  blufTs  makes  the  city  area 
very  long  and  narrow  in  outline,  and  the  generating  station 
is  about  3000  ft.  east  of  the  center  of  gravity  of  this  area. 
Mr.  L.  D.  Mathes  is  general  manager  of  the  Dubuque 
Klectric  Company,  Mr.  H.  G.  Gorr  is  superintendent,  and 
Mr.  R.  P.  Vivian  is  chief  engineer.  Sargent  &  Lundy, 
Chicago,  are  supervising  the  installation  of  the  new  turbine 
apparatus,  and  Woodmansee,  Davidson  &  Sessions  have 
charge  of  the  motor-generator  and  switchboard  additions. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


CENTRAL  STATION  MONTHLY  FOR  CINCINNATL 

(Spinning  with  November  the  Cincinnati   Union   Gas  & 

;ric  Company  will  issue  a  monthly  publication   of  in- 

■'   to  its  present  and  prospective  customers.     Although 

.  tnibryo  magazine  is  yet  without  a  name,  in  size  it  will 

about  the  same  as  the  New  York  Edison  Monthly,  and 

"!!  contain   forty-eight  pages.     The  initial  issue  will  be 

o,  among  the  gas  and  electric  customers  of  the  com- 

,   all   of   whose   gas   consumers   are   considered    good 

rical  "prospects." 


adjustable  hand  pointer  carrying  nine  miniature  incandes- 
cent lamps  of  about  ^-cp  rating  each,  with  red  bulbs,  and 
(jn  the  other  side  is  a  corresponding  hand  pointer  equipped 
with  blue  lamps.  Above  the  scale  an  electrically  illumi- 
nated sign  descants  upon  the  charms  of  climate  at  San 
Diego,  the  highest  temperature  for  the  preceding  day  and 
the  lowest  temperature  reading  for  the  current  date  being 
shown  by  the  electrically  lighted  hands  below.  The  bulle- 
tin is  about  7  ft.  high  by  30  in.  wide  and,  in  electrically 
emphasizing  the  point  that  San  Diego  has  the  shortest 
thermometer  in  the  United  States,  it  attracts  much  notice. 
The  lamps  are  supplied  by  local  central-station  energy. 


THRESHING  BY  MEANS  OF  ELECTRICITY. 


twithstanding  the  great  advancement  effected  through 
igency  of  the  steam  threshing  machine,  the  applica- 
of  motors  to  these  machines  has  demonstrated  that 
ricity  is  much  more  efficient  and  economical  than  steam 
■his  purpose.  On  a  Miami  X'alley  farm  ow-ned  by 
■am  Stroop  a  motor-driven  threshing  machine  was 
rimented  with  in  connection  with  a  crop  of  winter 
•V.  There  were  34  acres  of  barley,  averaging  50 
els  an  acre,  and  the  average  amount  of  grain  threshed 
hour  while  the  machine  was  in  operation  was  150 
lels.  The  total  yield  of  the  crop  was  1700  bushels. 
\am-driven  engine  with  a  33-in.  Peerless  separator 
brought  to  the  farm  to  do  the  work,  but.  inasmuch 
Ir.  Stroop  had  been  using  an  electric  motor  about  his 
buildings  for  cutting  and  grinding  feed,  sawing 
1.  etc.,  it  was  suggested  that  the  motor  be  employed 
ad   of   the   engine.      Mr.    Stroop's    farm   is   connected 

the  high-tension  lines  of  the  Dayton  Light  &  Power 
;iany,  Dayton,  Ohio,  and  the  motor,  which  is  shifted  to 

us  position  as  desired,  is  rated  at  15  hp.  A  test  was 
while  the  motor  was  operating  the  threshing  outfit. 

1  demonstrated  that  it  was  drawing  20.5  kw.     The 

consumption  of  energ\'  during  the  process  of  thresh- 
he  1700  bushels  of  barley  was  220  kw-hours. 


ADVERTISING  CLIMATE  BY  ELECTRICITY. 


ectricity  appears  to  have  found  a  new  sphere  of  use- 
•ss  in  the  exhibit  room  of  the  Los  Angeles  (Cal.) 
'iber  of  Commerce,  in  connection  with  the  advertising 
"'imatic  advantages  in  southern  Califo'rnia.  In  order 
'npress  the  tourist  with  the  moderate  temperature 
?es  found  in  the  lower  portion  of  the  State,  a  bulletin 
'1  has  been  fitted  with  a  thermometric  scale,  the  steps 
■f^  deg.  Fahr.  being  emphasized  by  2-cp  incandescent 
ri'=-    On  the  left  side  of  the  thermometric  scale  is  an 


SUCCESSFUL  HOUSE-WIRING    CAMPAIGN 
WICHITA,  KAN. 


IN 


During  a  recent  sixty-day  house-wiring  campaign  con- 
ducted by  the  Kansas  Gas  &  Electric  Company  400  new 
contracts  were  closed.  In  the  course  of  the  campaign, 
which  actually  comprised  only  fifty-two  working  days, 
advertisements  were  carried  in  the  local  papers  describing 
three  special  house-wiring  propositions,  for  which  the  com- 
pany arranged  with  the  local  contractors.  The  customer 
signed  an  agreement  in  favor  of  the  company,  promising 
to  pay  the  amount  in  twelve  equal  instalments,  without  in- 
terest. These  installations  were  estimated  at  the  lowest 
possible  rates  and  the  company  paid  the  contractors  cash 
as  soon  as  the  consumer  accepted  the  wiring  and  signed  the 
agreement  in  favor  of  the  company.  In  addition  to  the 
400  contracts  closed  at  least  100  other  prospective  cus- 
tomers were  stirred  to  the  point  of  applying  for  service. 

Four  salesmen  were  employed  for  forty-five  days  and 
three  for  the  entire  campaign.  For  each  100  contracts 
closed  by  a  salesman  the  company  paid  a  bonus  of  $25.  At 
a  conservative  estimate  this  campaign  will  increase  the 
company's  gross  income  about  $7,200  per  year,  or  an  aver- 
age of  about  $18  per  year  per  customer,  not  counting  rev- 
enue  on  appliances   sold. 

The  campaign  has  increased  the  appliance  output  very 
materially,  the  sales  including  154  irons,  ten  washing  ma- 
chines, four  vacuum  cleaners,  nineteen  toasters,  two  per- 
colators, three  curling  irons,  one  shaving  mug  and  two 
sewing-machine  motors;  in  addition  there  were  placed  on 
trial  ninety-eight  irons,  six  washing  machines,  two  vacuum 
cleaners  and  six  toasters.  The  record  has  been  90  per  cent 
of  sales  on  all  trial  orders. 

Figuring  advertising,  soliciting  and  all  expenses  of  secur- 
ing the  forty  new  contracts  and  selling  and  placing  on  trial 
the  appliances,  it  cost  the  company  $3.12  for  each  new- 
customer.  The  campaign  was  in  charge  of  Mr.  Malcolm 
.■\..  Smith,  sales  agent.  Mr.  H.  ,S.  .Sladen  is  manager  of  the 
company. 
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MAKING  MONEY  OUT  OF  A  BRICK  WALL. 

■J'lie  value  of  an  exposed  brick  wall  surface  as  a  means 
of  central-station  publicity  is  illustrated  unusually  well  in 
the  case  of  the  Pacific  Gas  &  Electric  Company  and  its 
affiliated  organization,  the  San  Francisco  Gas  &  Electric 
Company,  occupying  a  modern  office  building  near  the  cen- 
ter of  the  city's  business  area.  The  south  wall  of  the 
building  faces  a  vacant  lot  bordering  on  Sutter  and  Powell 
Streets,  and  recently  the  company's  officers  decided  to  turn 
the  space  to  account  for  the  purpose  of  acquainting  the 
public  with  the  magnitude  and  resources  of  the  generating 
and  distributing  systems,  the  latter  covering  an  area  of 
32,431  sq.  miles  and  representing  probably  the  largest 
single  transmission  enterprise  in  the  world.  The  wall  of 
the  building  is  now  occupied  with  a  map  of  California 
showing  in  colors  all  important  localities  and  physical 
features  of  the  State,  transmission  lines,  railways  and 
waterways,  and  bearing  the  legend  that  the  map  illustrates 
the  largest  distribution  system  e.xisting  for  electric  light 
and  power  service.  Above  the  map  are  four  signs  stating 
that  the  organizations  are  pioneers  in  hydroelectric  de- 
velopment in  California;  that  mining,  manufacturing,  irri- 
gation, reclamation,  transportation  and  all  other  indus- 
tries are  furnished  with  energy  at  the  lowest  rates ;  that 
power  e.xperts  are  at  the  service  of  the  public  without 
cost,  and  that  the  organization  now  employs  3500  people, 
operates  fourteen  power  houses,  eighteen  gas  plants  and 
supplies  235,000  consumers  in  209  cities  and  towns.  Statis- 
tics are  given  below  the  map  of  the  area  served  and  the 
population  tributary  to  the  system,  and  near  the  ground  are 
given  the  decreasing  prices  of  gas  for  the  last  eleven  years 
The  map  and  supplementary  signs  occupy  seven  stories  and 
are  about  50  ft.  wide.  Officers  of  the  commercial  depart- 
ment state  that  the  success  attained  by  thus  utilizing  this 
otherwise  barren  wall  has  been  little  short  of  remarkable. 


NE"W  SCHEDULE  OF  RATES  FOR  ST.  LOUIS. 

Effective  on  the  first  meter  reading  after  Oct.  20,  the 
Union  Electric  Light  &  Power  Company,  of  St.  Louis,  an- 
nounces a  radical  revision  in  rates  for  electrical  energy. 
The  new  primary  rate  for  residence  lighting  is  1 1  cents  a 
kw-hour,  instead  of  12  cents,  and  in  addition  there  is  a 
secondary  rate  of  6  cents  a  kw-hour  for  all  energy  used  in 
excess  of  that  paid  for  at  the  primary  rate. 

This  announcement  of  the  new  rates  of  the  company, 
made  Oct.  15,  follows  the  decision  of  the  Public  .Service 
Commission  of  St.  Louis  that  the  central-station  rate  for 
electrical  energy  in  that  city  shall  be  a  flat  rate  of  g'/^ 
cents.  The  company  declares  that  its  new  rates  of  11  cents 
and  6  cents  will  work  out  lower  for  the  average  residence 
than  a  flat  rate  of  g'A  cents,  and  the  commission's  ruling 
will  be  contested  in  the  courts. 

"ACTIVE-ROOM"  PLAN  OF  RESIDENCE  CHARGING. 

In  residences  the  primary  rate  of  11  cents  applies  to  the 
first  4  kw-hours  consumed  per  month  for  each  of  the  first 
four  "active  rooms"  of  the  house  or  apartment.  All  rooms 
except  three  bedrooms,  bathrooms,  basement,  garret,  closets 
and  porches  shall  be  counted  as  "active."  The  primary 
rate  of  11  cents  also  applies  to  the  first  2^2  kw-hours  con- 
sumed each  month  for  each  of  the  "active  rooms."  in  addi- 
tion to  the  first  four.  The  secondary  charge  of  6  cents  a 
kw-hour  applies  for  all  energy  used  in  excess  of  that  paid 
for  at  the  primary  rate  in  all  rooms  which  are  counted  as 
"active."  The  monthly  minimum  shall  be  $1,  and  a  discount 
of  5  per  cent  is  allowed  for  prompt  payment. 

.^.n  average  eight-room  house  may  consist  of  a  living 
room,  dining-room,  reception  hall,  kitchen  and  four  bed- 
rooms. The  old  rate,  based  on  a  consumption  of  3^  kw- 
hours  per  month  at  12  cents,  would  be  $4.20:  deducting  5 


per  cent  leaves  $3.99  as  the  net  monthly  bill,  or  at  tlie  rai 
of  11.4  cents  per  kw-hour.  The  new  rate  for  such  a  lioiis 
it  is  asserted,  would  be  something  like  this : 

First  4  kw-hours  for  first  four  active  rooms,  16  kw-hours  at  11  cents.. $1.: 

One  active  room,  first  2J4  kw-hours  at  11  cents 

E.\cess  16!^  kw-hours  at  6  cents 

Total, $.1 

Less  5   per  cent 


Thus  the  average  net  rate  for  the  35  kw-hours  consunu 
under  the  new  system  of  charging  would  be  8.2  cents, 
is  expected  that  the  establishment  of  the  low  secondai 
rate  will  make  attractive  the  use  of  electrical  convenienct 
such  as  toasters,  flatirons,  radiators,  electric  cookii 
devices,  etc. 

COMMERCIAL  LIGHTING. 

For  commercial  lighting  the  new  schedule  provides  for 
demand  charge  (paid  in  equal  monthly  instalments)  1 
$42  a  year  for  each  kilow^att  of  demand  of  the  first  20  k- 
^30  a  year  for  each  kilowatt  of  the  next  40  kw,  and  $24 
year  for  each  kilowatt  of  demand  in  excess  of  60  kw. 
addition  there  is  an  energy  charge  of  5  cents  a  kw-hour  f 
the  first  1000  kw-hours  used  during  the  month,  3  cents  f 
the  next  5000  kw-hours  and  I}!  cents  a  kw-hour  for  : 
energy  consumed  in  the  month  in  excess  of  6000  kw-hoii 

"Demand  charge"  is  defined  as  a  charge  for  the  co 
sinner's  greatest  requirement  of  energy  for  any  continue 
period  of  15  minutes.  "Energy  charge"  is  defined  as 
charge  for  electricity  consumed  as  shown  by  the  mete 
The  maximum  rate  of  charge  for  service  during  any  moi 
in  an  installation  having  a  demand  of  less  than  30  kw  sh 
be  not  greater  than  1 1  cents  a  kw-hour,  with  a  minimi 
bill  of  $1.  Both  for  commercial  lighting  and  in  resident 
the  rates  given  include  free  lamp  renewals  of  stand; 
carbon-  lamps.  In  commercial  lighting  a  deduction  of 
cent  per  kw-hour  is  optional  in  the  case  of  customers  h.- 
ing  demands  of  30  kw  and  more  who  desire  to  furn 
their  own  lamp  renewals. 

INDUSTRIAL  SERVICE. 

In  the  case  of  power  service  the  rates  given  for  C' 
mercial  lighting  apply  with  a  deduction  of  yi  cent  a  I 
hour  where  the  service  is  used  for  the  operation  of  mot 
and  where  the  demand  is  30  kw  or  more.  The  deni: 
upon  which  the  monthly  demand  charge  is  based  shall  ne 
be  less  than  75  per  cent  of  the  maximum  demand  occurr 
at  an}'  time  during  previous  months  of  the  contract  un 
which  service  is  furnished.  An  alternative  power  r. 
which  may  be  selected  at  the  option  of  the  customer,  is  f 
vided  as  follows:  10  cents  a  kw-hour  for  the  first  100  he 
during  the  month,  8  cents  for  the  next  100  kw-hour; 
cents  for  the  next  100  kw-hours,  4  cents  for  the  next 
kw-hours,  and  3  cents  a  kw-hour  for  all  energy  used  n  ^4 
excess  of  600  kw-hours  during  the  month. 

DETERMINATION  OF  DEMAND. 


I 


In  the  application  of  the  rates  the  consumers'  deni 
shall  be  determined  by  assessment  or  measurement 
follows : 

Commercial  Lighting  Service. —  (i)  In  installations 'i 
2  kw  connected  or  less  demand  shall  be  determined  as  ;o 
]iev  cent  of  all  display  lighting:  100  per  cent  of  the  first  "i 
watts  connected,  plus  66^  per  cent  of  the  connected  1  >!• 
in  addition  to  the  first  300  watts  of  the  entire  illuminat  n, 
exclusive  of  display  lighting,  except  wdiere  tests  indi  t'~ 
the  demai.d  to  be  larger  than  that  computed  on  this  b;  > 
(2)  In  installations  greater  than  2  kw  connected  the  <- 
mand  shall  be  measured. 

Motor  Service. — The  demand  of  the  consumer  using  le 
company's  service  for  motors  shall  be  determined  as  le 
maximum  rate  at  which  energy  is  used  for  any  continni'' 
period  of  15  minutes  as  shown  by  watt-hour  meter.    . 

The  rates  given  apply  on  yearly  contract.  For  "- 
sumers  obtaining  service   for  a   period  of  less  than  a 


it 
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ic  charge  for  siicli  electric  service  sliall  be  11  cents  a 
w-hour.  with  niiiiinuiin  nionthly  bill  of  $1.  In  this  case 
le  consumer  sliall  pay  the  cost  of  connection  and  discon- 
ection  and  installation  and  removal  of  meters.  In  case 
le  consumer's  gross  bill  for  the  period  is  $50  or  more  the 
leter  charge  and  connection  and  disconnection  charge 
hall  be  refunded  when  service  is  discontinued.  The  dis- 
•junt  for  prompt  payment  is  5  per  cent  on  the  first  $25  of 
Jl  bills;  on  amounts  in  excess  of  that  the  discount  is  I 
ier  cent. 


UNIQUE   PLAN  OF    CINCINNATI'S  NEW    RATE 
SCHEDULE. 


.Schedule  H  applies  to  conniRrcial  lighting.  Starting  at 
10  cents  the  rate  reduces  to  4.9  cent>,  as  under  Schedule  A, 
Wliere  the  total  consumption  exceeds  1500  kw-hours  in 
any  month  the  charge  will  be  made  on  the  basis  of  the 
wholesale  schedule,  1'".. 

Schedule  C'  relates  to  patroled  advertising  lighting,  in- 
cluding lamp  renewals,  etc.,  the  signs  being  illuminated 
from  dusk  to  midnight  every  night  in  the  year. 


K.\TES    IN    CENTS    PER    LAMP    PER    MONTH. 


2  CP    L.^.MPS. 


1  he  new  .■ichedulo  of  rates   tor  electric  service  from  the 

jies  of  the  Union  Gas  &  Electric  Company,  of  Cincinnati, 

I'irh   went    into    effect    Oct.    15,    embodies    a    number    of 

cr   ailvanced    points    in    central-station    relations    with 

public. 

;  the  first  place,  the  printed  schedules  of  the  company, 
statements  of  all  conditions,  riders,  etc.,  and  general 
rniation   to  customers,   are   arranged   in   booklet    form. 
which  is  bound  the  customer's  duplicate  of   his   con- 
',  the  original  being  kept  by  the  company.     This  thirty- 
page  schedule  booklet  is  of  standard  document  size, 
by  9  in.,  so  that  it  can  be  filed  if  desired.     With  a 
-  c  motion  in  this  way  the  company  places  in  permanent 
in  the  consumer's   hands  both   its  contract   and   rule 
..  inviting  the  fullest  study  of  its  rates  to  all  its  cus- 
rs  and  insuring  that  the  rule  book  will  be  preserved 
the  care  given  the  contract. 

rvice  under  the  new  rate  schedule  is  divided  into  eight 
es,  lettered  A  to  H,  limiting  which  are  fourteen  stand- 
riders"'  or  clauses,  which  are  noted  down  and  agreed 
the  contract  blank  and  fully  explained  on  the  follow- 
vages  of  the  booklet. 

general  the  new  Cincinnati  schedule  involves  a  small 
-ion  downward  of  the  former  rates.    A  monthly  "niain- 
ice  and  inspection  charge"  of  $1  per  kilowatt  of  light- 
demand  and   75   cents   per  horse-power   of   motor   de- 
1  is  now  made  with  the  approval  of  the  Public  Service 
mission,  this  charge  being  waived  when   the  monthly 
based  on  the  kw-hours  consumed,  exceeds  its  amount. 
residence  lighting  70  per  cent  and  for  business  houses 
'T  cent  of  the  connected  load  is  taken  as  the  demand, 
motor  demand   ratio  ranges   from  90  per  cent   under 
to  55  per  cent  over  ico  hp.  all  elevator  motors  being 
lated  at  60  per  cent  of  their   rating.     Five  per  cent 
'.mt  on  all  bills  is  allowed  for  payment  within  five  days 
ite  rendered. 
'  hedule  A,  relating  to  residence  lighting,  is  based  en- 
V  on  the  equivalent   hours'   use   of   the   maximum   de- 
1.  and  involves  a  graduated  number  of  successive  steps, 
ding  a  premium  to  the  long-hour  user.    It  is  expressed 
'Hows ; 


UM     Ot 

^" 

"■  niuni  dfr 

3t 

4d 

sc 

60 

90 

120 

ISO 

180 

21U 

in  cents 

.;w.-hour 

10.00 

9.25 

S 

80 

8 

SO 

7.00 

6.25 

5.80 

5.  SO 

5.29 

240    270    30U 
S.12  5.00  4.90 


'  n  cents  per  kw-hour  is  charged  for  all  below  thirty 
■~'  use  of  the  maximum,  and  in  application  inter- 
ate  quantities  are  found  by  interpolation.  For  the 
'f  the  accounting  staff  tables  have  been  worked  out, 
ig  those  intermediate  figures  directly.  Bills  showing 
ty  hours"  use  of  the  maximum  are  allowed  10  per  cent 
"unt,  plus  a  di.scbunt  of  one-tenth   of   I    per  cent   for 

J  dollar  in  excess  of  Sio.  Small  motors,  domestic  heat- 
appliances,  etc.,  are  not  considered   in   estimating   the 

:niium-demand  element  of  the  bill. 


.\umber 
of  Lamps 
in  In-     , 
stallation.< 


Regular 
Rates. 


Car.  Tung.  I  Car.'  Tung.lC  a'r.j  Tu 


Carbon.     Cartion. 


20-     50  26 

51-  100  26 

101-  200  23 

201-  300  20 

301-  400  18 

401-  500  17 

501-  800  16 

SOl-1000  15 

1001-2000  14 

Over  2000  13 


22        j   23   I  20 


5 

14 

2 

13 

0 

13 

fV, 

12 

<i 

11 

Under  Schedule  D  the  company  installs  and  operates 
private  tungsten  curb-posts,  $7  for  each  post  having  five 
60-watt  lamps,  or  $6.25  for  each  post  containing  one  230- 
watt  lamp,  being  the  monthly  rate  for  dusk-to-midnight 
service.  Series  arc  lamps  operated  all  night  long  cost  $5 
per  month  in  the  underground  district  and  $5  in  the  over- 
head section. 

In  arranging  Schedules  I",  and  H  for  wholesale  lighting 
and  motor  service  a  premium  has  been  placed  upon  long- 
hour  use  rather  than  quantity  consumed.  The  published 
wholesale  lighting  schedule  ranges  from  the  ordinance 
rate  of  10  cents  down  to  1.88  cents  per  kw--hour  for  a 
consumption  of  50,000  kw-hours  used  during  300  hours' 
equivalent.  Schedule  II  similarly  ranges  from  9.02  cents 
for  1000  kw-hours  at  thirty  hours'  use  down  to  1.30  cents 
per  kw-hour  for  50,000  kw-hours  at  300  hours"  use. 

Schedule  F,  for  retail  "power""  (consumption  under  1500 
kw  per  month),  is  as  follows,  with  the  same  discounts  as 
Schedules  A  and  B : 


Equivalent 
hours'  use  of 
maximum 
demand . . . . 

Cents  per  kw.- 
hour 


30|     40 
10.0019.00 


>o|      90     120     isa    isa    2  id    240 
)0!6.33  S.SO  S.Oo!4.67|4.43  4.23 


Schedule  G.  for  private  garages,  allows  the  "power"' 
rate  with  a  demand  factor  of  60  per  cent  of  the  capacitv 
of  outlets.  For  public  garages  a  further  discount  of  10  per 
cent  is  allowed  for  off-peak  restrictions  during  the  winter 
months. 

The  standard  "riders.""  which  are  noted  on  the  contract 
and  agreed  to,  relate  to  matters  of  auxiliary  service,  with 
and  without  off-peak  restrictions;  summer  service;  annual 
cut-out;  service  not  including  winter  months;  fans;  tem- 
porary service;  termination  by  sale  or  lease;  old  and  new 
buildings:  receiverships;  w^eekly  payment;  tenant's  own 
meters;  total  consumption  of  several  meters  and  lighting 
from  power  circuits.  In  arranging  this  schedule  and  its 
limitations  by  "riders,"  which  can  be  referred  to  easily 
by  number,  the  eflfort  has  been  to  make  clear  to  each  cus- 
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tonier  interested  what  any  other  customer  pays  for  his 
service. 

The  closing  pages  of  the  booklet  include  the  local  elec- 
trical regulations  and  information  for  customers  on  mat- 
ters of  equipment,  complaints,  meter  reading,  wiring,  etc.. 
with  examples  applying  the  new  schedules. 

Mr.  Rollin  W.  White  has  been  acting  president  of  the 
Cincinnati  Union  Gas  &  Electric  Company,  and  Mr.  J.  W. 
Lyon  is  commercial  manager  of  the  electrical  department. 


Wiring  and  Illumination 


A  RECORD  RUN  OF  A  RECTIFIER  TUBE. 


One  of  the  rectifier  tubes  in  the  Louisville  (Ky.)  mag- 
netite street-lighting  service  recently  brought  to  a  close  its 
extraordinary  life  of  7176  hours  and  23  minutes  in  actual 
operation.  This  tube  was  started  May  30,  1909,  and  taken 
out  of  service  Feb.  17,  191 1.  During  these  627  days  the 
arc  circuits  were  in  operation  7919  hours,  but,  as  the  recti- 
fiers are  given  a  ])reliminary  run  of  fifteen  minutes  each 
day,  this  particular  tube  was  in  use  a  total  of  7176  hours. 
The  rectifier  tubes  in  service  at  Louisville  ordinarily  aver- 
age lives  of  700  hours  to  800  hours  each,  being  guaranteed 
for  500  hours.  Louisville's  equipment  of  magnetite  arc 
lamps  was  the  first  large  installation  put  into  service. 
Nearly  2600  of  these  4-amp  lamps  are  in  use  there,  supplied 
by  rectifier  outfits  of  the  air-cooled  type  originally  fur- 
nished. 


COST  OF    LAMP    CLEANING  IN    A    LARGE 
ESTABLISHMENT. 


A  large  office  and  mercantile  establishment  having  man\ 
hundreds  of  artificial  lighting  units  of  various  types  has 
among  other  systems  one  of  indirect  lighting  using  units 
consisting  of  tungsten  lamps  of  the  150-watt  size  in  one- 
piece  corrugated  mirror  reflectors.  The  cost  of  cleaning 
these  lamps  and  reflectors  in  the  ordinary  routine  of  the 
place  is  2.6  cents  per  unit. 

Tests  made  on  an  office  lighted  in  this  way  showed  the 
reduction  of  '/2  per  cent  in  illumination  due  to  dirt  on 
lamps  and  reflectors  after  four  months  without  cleaning. 
From  these  figures  it  is  easily  to  be  estimated  that  at  any 
ordinary  cost  of  electrical  energy  cleaning  once  a  month 
would  be  justified  by  the  saving  in  light  involved.  This 
test  was  made  in  offices  located  in  a  residence  and  manu- 
facturing district  of  a  large  Western  city  and  represents 
neither  the  very  worst  nor  the  very  best  condition  encoun- 
tered in  cities  where  soft  coal  is  extensively  used.  If  more 
large  concerns  would  carefully  analyze  the  cost  of  cleaning 
and  the  cost  of  light  lost  by  dirt  on  lamps  and  reflectors 
it  is  very  probable  that  more  frequent  cleaning  than  is  now 
common  would  be  the  rule. 


EFFECT  OF  REFLECTION  FROM  FLOORS. 

By  J.  R.  Cravath. 
The  important  effect  of  reflection  from  ceilings  and  walls 
is  now  fully  recognized  in  illumination  design,  but  the 
effect  of  reflection  from  the  floors  is  commonly  ignored. 
That  such  reflection  is  an  important  factor  was  plainly 
shown  by  the  results  of  tests  presented  to  the  convention 
of  the  Illuminating  Engineering  Society  in  1908  by  Messrs. 
V.  R.  Lansingh  and  T.  W.  Rolph.  The  tests  recorded  in 
that  paper,  however,  proved  that  the  color  of  the  floor  has 
less  effect  on  the  illumination  of  a  given  horizontal  plane 


than  has  the  color  of  the  ceiling  or  walls.      This  might  be 
expected  from  a  theoretical  consideration  of  the  subject. 

Probably  the  reason  that  reflection  from  floors  and  dif- 
ferences in  illumination  effect  with  floors  of  differentjl 
colors  has  been  generally  ignored  is  that  it  is  frequentl' 
difficult  to  know  in  advance  what  the  color  of  the  floor  wiil(| 
be  in  actual  use.  In  many  cases  even  if  the  floor  is  light  ii 
color  at  the  start  it  will  soon  become  darker  with  use.  and 
hence  a  dark  floor  is  assumed  initially. 

The  writer  has  in  mind  a  certain  large  ballroom  in  Chi 
cago  where  the  effect  is  totally  dift'erent  when  the  light 
natural  finish  of  the  wood  on  the  ballroom  floor  is  coverci 
with  dark  canvas.  This  room  is  used  at  times  as  ai 
audience  room,  and  the  dark  floor  cover  is  laid  for  sucl 
occasions.  With  the  light  floor  the  illumination  of  faces  i^ 
remarkably  good.  With  the  dark  floor  covering  there  is  ; 
decided  decrease  in  the  illumination  from  below,  and  face: 
appear  much  darker.    The  walls  are  poor  reflectors. 

Another  interesting  case  of  reflection  from  below  is  ti 
be  found  in  dining-rooms  which  are  lighted  with  a  heav 
art-glass  dome  over  the  table,  there  being  no  other  sourci 
of  light.  It  has  been  frequently  noticed  that  such  room 
appear  verv  wi-11  lighted   when   tliert.-  is  a   white  tableclotl 


Illumination    of    Celling    by    Reflection. 

on  the  table,  but  the  illumination  of  the  room  is  much  le 
when  the  cloth  is  removed. 

The  most  striking  illustration  of  the  effect  of  reflectii 
from  below  on  the  illumination  of  a  room  which  has  con 
under  the  writer's  notice  is  illustrated  in  the  accompanyii 
photograph  of  a  section  of  the  printing  department 
Sears,  Roebuck  &  Company's  plant  in  Chicago.  In  x\ 
case  all  of  the  lighting  is  by  opaque  reflectors  of  the  de 
beehive  type,  each  consisting  of  one  piece  of  corrugat 
mirrored  glass.  The  remarkable  thing  about  this  install 
tion  is  the  amount  of  light  on  the  ceiling,  in  spite  of  t 
fact  that  opaque  reflectors  are  used.  The  photograph  w 
taken  by  artificial  light  and  has  not  been  retouched.  T 
illumination  of  the  ceiling  is,  of  course,  obtained  by  ' 
flection  from  the  light-colored  floors  and  from  the  lar 
quantities  of  paper  stacked  up  about  the  presses.  T 
effect  is  altogether  nntch  more  cheerful  than  one  woi 
expect  for  an  installation  where  all  the  light  is  obtain 
from  deep  opaque  reflectors. 

The  physical  efficiency  of  an  installation  of  this  kind 
very  high  because  the  light  on  the  working  plane  ■ 
obtained  principally  from  the  lamps  themselves  and  fr'i 
very  efficient  reflectors.  On  account  of  the  high  efficier 
of  such  installations  they  will  always  find  considerable  r  . 
especially  in  places  where  there  is  considerable  dirt,  as  1 
various  industrial  establishments.  As  far  as  the  shad  ; 
of  the  lamps  from  the  eye  is  concerned  these  deep  reflect !" 
go  about  as  far  as  is  practicable  with  any  direct  system  ' 
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ghting.     As  to  officieiicy  and  shading  of  lamps,  tliereforc, 

n  installation  of  this  kind  is  good.      i'hc  chief  objection 

>  it  is  the  fact  that  most  of  the  light  at  any  given  point  is 

••I'ived  from  one  light  source.     This  means  poor  difTu- 

.md  unidirectional  light,  which  cannot  fail  to  result  in 

I    annoying  glare   from   the   paper  and   polished   metal 

1  the  presses  than  with  a  system  where  the  diffusion  of 

§ht  is  better  and  light  is  received  from  many  directions 

any  given  point. 

The  system   under  discussion   was  selected  by   the   em- 

loyees  as  the  mo.st  satisfactory  after  trying  several  sys- 

,ms.    Under  the  conditions  of  the  trial,  however,  it  would 

-  difficult  to  say  how  much  the  judgment  of  the  employees 

influenced    by    the     higher    intensity     of    illumination 

ned   with   this   system    as   compared   with    the   others. 

A  ever,  the  watt   consumption   of  the  present   system   is 

ss  than  those  of  the  others  tried  in  competition  with  it, 

hich   gave   better   diffusion.     The   annoyance    caused   to 

jfkmen  by  glare  from  paper  and  presses  is  doubtless  less 

an  would  be  caused  by  glare  from  papers  and  desks  in 

.neral  office  work. 

.Ln  the  installation  illustrated  the  lamps  are  12  ft.  7  in. 
ove  the  floor  and  the  ceiling  is  16  ft.  high.  The  ceilings 
walls  are  white,  except  that  the  walls  are  painted  black 
.  distance  of  6  ft.  above  the  floor.  The  bays  are  16  ft. 
,-•0  ft.,  and  each  bay  contains  five  lamps,  one  in  the  center 
i  the  bay  and  one  in  the  center  of  each  of  the  four 
Jarters  of  the  bay.  \o  measurements  have  been  made 
I  the  efficiency  to  determine  the  percentage  of  lumens  gen- 
ated  which  reached  the  working  plane.  It  is  known. 
iKvever,  that  the  illumination  is  from  3.5  ft. -candles  to 
ft. -candles. 


IfCORATIVE    STREET  LIGHTING  AT    HAMILTON, 
OHIO. 


if 


lamilton,  Ohio,  is  still  congratulating  its  merchants  on 

acquisition   of  a   handsome  new   downtown   decorative 

"iting  scheme  installed  by  the  city  and  operated  at  the 

epense    of   the   adjacent    tenants    and    business    houses. 

sixty  of  the  posts   are   installed,  most   of   them   on 


' 

i 

4 

\ 

1 

' 
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■It).   1 — Type    of   Tungsten    Post    Used    at    Hamilton.    Ohio. 

■  Street,  the  main  business  thoroughfare.  The  stand- 
are  of  Corinthian  design,  and  each  carries  five  6o-watt 
^tens  inclosed  in  frosted  globes,  all  lamps  turned  up- 
'  and  at  a  height  of  about   10  ft.   from   the   sidewalk, 


securing  a  very  even  distribution  on  the  street  surface. 
The  cost  of  installing  the  standards,  about  $80  each,  was 
defrayed  out  of  the  city  funds,  and  for  the  operation  of 
ihc    lamps    the    abutting    property    owners    or    tenants    are 


Fig.    2 — Tungsten     Standards    at     Hamilton.     Ohio. 

assessed  $1  per  front  foot  per  year.  This  amount  is  col- 
lected by  the  municipal  lighting  plant  in  twelve  monthly 
payments.  The  local  Commercial  Club  has  been  behind 
the  project  of  Hamilton's  decorative  lighting  and  has 
secured  the  co-operation  of  the  merchants.  Later  it  is 
probable  that  the  operation  of  the  downtown  lighting  will 
be  taken  over  by  the  city  as  part  of  the  regular  street  light 


...r-A, 

(ER 

:,4 

i ] . 

Fig.   3 — Night   View   of    Hamilton    Decorative    Lighting. 

ing.  This  decorative  lighting,  together  with  a  large  part 
of  the  local  commercial  and  residence  lighting,  is  done  by 
the  Hamilton  municipal  plant,  of  which  Mr.  J.  O'Toole  is 
superintendent. 


RECENT  TELEPHONE  PATENTS. 


SAFETY  CROSSING. 

Where  high-tension  energy-transmission  wires  cross  tele- 
phone or  similar  lines  some  special  safety  measure  must 
be  provided  to  prevent  accidental  contact.  Special  cradles 
have  been  used  to  a  large  extent,  the  cradles  being  hung 
jjarallel  to  and  beneath  the  uppermost  of  the  lines.  Mr.  ('. 
J.  Elliott,  of  Oxnard,  Ontario,  Canada,  has  devised  and 
patented  a  different  sort  of  protective  means  for  those 
cases  w-here  the  transmission  wires  are  above.  He  pro- 
vides a  metallic  ring  to  surround  each  high-tension  wire. 
This  ring  is  supported  from  the  cross-arm  at  some  dis- 
tance out  along  the  span.  Each  ring  is  connected  to  a  wire 
at  a  different  potential  from  the  one  it  surrounds.  H  any 
wire  break  and  slacken  it  comes  in  contact  with  its  ring  and 
burns  off,  the  dead  section  thus  formed  dropping  to  the 
ground. 


ELECTRICAL     WORLD. 


Vol.  58,  No, 


PRIVATE  EXCHANGE  SYSTEM. 

Mr.  A.  D.  T.  Libbev,  of  Elyria,  Ohio,  has  patented  a 
combined  intercommunicating  and  private  exchange  system, 
his  patent  being  assigned  to  the  Dean  Electric  Company. 
A  key  set  is  provided  for  each  station  and  by  this  means 
any  station  may  select  and  call  any  other.  One  key  at  each 
station  is  connected  to  a  central  office  line  and  one  station 
is  chosen  and  equipped  as  a  call-receiving  station.  This 
station  is  provided  with  a  switch  which  enables  the  trunk 
or  e.xchange  line  to  be  held  while  a  call  is  being  extended 
to  the  desired  station.  The  answering  of  the  desired 
station   automatically    releases   the   holding   switch. 

SWITCHBOARD  CIRCUIT. 

A  switchboard  with  a  universal  cord  circuit  forms  the 
subject  of  a  patent  granted  to  Messrs.  C.  S.  Winston  and 
E.  H.  Rupe,  of  Chicago.  It  is  intended  to  terminate  both 
magneto  local-battery  and  common-battery  lines  upon  this 
switchboard  and  the  cord  circuit  is  automatically  adapted 
to  suit  whichever  type  of  line  it  happens  to  be  associated 
with.  The  Kellogg  Switchboard  &  Supply  Company  has 
obtained  this  patent  through  assignment. 

MOUTHPIECE. 

A  mouthpiece  for  transmitters  patented  by  Mr.  P.  B. 
Clarke,  of  Liverpool,  England,  is  designed  to  contact  with 
the  face  of  the  user  to  prevent  the  escape  of  sound.  The 
edge  of  the  mouthpiece  is  shaped  specially  and  carries  a 
flexible  strip.  The  walls  of  the  mouthpiece  are  double,  the 
intervening  space  being  filled  with  fibrous  material,  a  non- 
conductor of  sound. 

SELECTIVE  RINGER. 

A  ringer  for  selective  signaling  is  described  in  Mr.  H.  L. 
Johnson's  patent.  A  ringer  of  the  usual  polarized  type  is 
provided  with  a  third  core  parallel  to  the  main  cores. 
This  carries  a  pole-piece  in  position  to  affect  the  polarity 
of  the  main  cores.  It  carries  an  attachment  to  the  yoke 
of  the  magnet  and  a  magnetizing  coil.  This  coil  is  con- 
nected either  to  the  same  sidte  of  the  line  as  the  ringer  or 
to  the  opposite  side,  as  the  case  may  be,  and  by  applying 
direct  current  to  the  line  simultaneously  with  the  alter- 
nating ringing  current  the  auxiliary  pole  either  opposes  or 
assists  the  ringer  action  in  a  manner  to  permit  selection. 

METHOD  OF  WIRING. 

With  automatic  apparatus  each  set  of  trunks  between 
the  various  selectors  must  be  of  sufficiently  large  number  to 
provide  for  the  busiest  moment.  Thus  the  first  trunks  of 
a  group  are  continuously  busy,  while  the  last  are  engaged 
only  at  rare  intervals.  To  right  this  and  to  reduce  the 
total  number  of  trunks  the  selectors  of  any  stage  may  be 
divided  into  groups  and  then  the  trunks  may  be  connected 
to  different  groups  in  different  sequence,  some  trunks  skip- 
ping some  groups  altogether.  Mr.  E.  A.  Gray,  of  Boston, 
has  patented  this  wiring  system  and  ass"gned  his  patent  to 
the  .American  Telephone  &  Telegraph  Company. 


Letters  to  the  Editor. 


The  Central  Station  and  the  Electric  Vehicle. 

To  the  Editor  of  Electrical  World: 

Sir: — From  the  editorial  in  your  issue  of  Oct.  14  com- 
menting on  the  recent  convention  of  the  Electric  Vehicle 
Association  of  America  I  am  very  sorry  to  get  the  im- 
pression that  there  seems  to  exist  an  idea  that  in  some 
mysterious  way.  and  not  altogether  to  their  own  interest, 
the  central  stations  of  the  country  are  being  expected  to 
"pull  the  chestnuts"  from  the  fire  for  the  benefit  of  other 
industries  interested  in  the  present  and  future  of  the  elec- 
tric vehicle.  The  Electrical  World  is  the  beacon  light  of 
the  electrical  interests  of  the  country,  and  whoever  else 
may  have  a  misconception  on  this  subject,  it  is  particularly 
to  be  deplored  in  that  periodical. 


It  is  perfectly  true  that  just  at  present  the  central  .vi 
tions  are  showing  a  very  extraordinary  and  very  able  : 
tivity  in  introducing  and  spreading  the  use  of  the  elect 
vehicle.  This  is  true,  partly,  because  the  introduction 
the  electric  vehicle  means  a  more  continuous  profit  to  t 
central  station  than  to  anyone  else  at  interest. 

.\  recent  authentic  report  states  that  if  electric  ener 
were  used  to  deliver  all  the  railway  freight  now  delivei 
by  teams   in   Boston  76,500  kw-hours  a  day  would  be 
quired;  at  5  cents  a  kw-hour  this  would  mean  an  increa.'l 
revenue  of  over  $1,100,000  a  year  to  the  source  of  etici 
supply  for  service  at  least  60  per  cent  of  which  is  rend< 
during  the  oft'-peak  period.     It  would  be  very  hard  to  i 
any  proportionate  beneficiary  in  any  other  division  of 
dustries  interested  in  the  electrical  vehicle. 

Another  excellent  reason  why  the  central   station  ou 
to  be,  and  is   (much  to  the  credit  of  its  foresight),  in 
forefront    of    the    work    of    introduction    of    the    elect 
vehicle  is  that  of  all  the  allied  interests  it  is  best  situa 
to  meet  the  conditions  as  they  are  at  this  particular  1 
ment.      For    practical    purposes    the    engineering   probli 
are  solved.     The  progress  of  introduction  depends  011 
conversion  of  the  teamster  and  team  owner.     The  stron; 
local   electric-vehicle   interest    that   comes'  in   contact  v 
this  class  is  the  central  station,  and  frequently,  and  usii: 
in  a  judicial  attitude.     And  don't  imagine  for  a  moir 
that  the  other  electric-vehicle  interests  have  not  borne  t 
share  of  the  burden.     It  is  extremely  doubtful  if  the  cen 
stations,    with    all    their    power,    could    have    been    of 
conspicuous  service  until  the  last  three  or  four  years, 
problems  to  be  solved  were  not  the  kind  to  which  1 
could  conveniently  and  profitably  set  their  hands.    It  n^ 
no   political   economist,   or   even   an   experienced  busi 
man,  to  know  that  every  electric-vehicle  manufacturer 
manufacturer  of  storage  batteries  or  motors,  who  had 
foresight   and   courage   to   attack   the   problem  during 
last   fifteen  years   has  been   absolutely  compelled  to  S] 
every  cent  he  could  rake  and  scrape  together  and  e 
foot-pound  of  effort  he  could  spare,  to  do  that  missio 
work  which   would  alone  tend  to  precipitate  the  ger 
introduction  of  his  product  in  time  to  justify  his  att( 
at  all. 

Your  reference  to  the  sore  need  of  operating  dai 
hard  to  account  for.  Of  reliable  operating  data  the 
information  by  the  ream.  Successive  collectors  and 
pilers  of  operating  data  have  been  successfully  and  w 
fully  confirming  each  other  for  at  least  five  or  six  y 
and  will  continue  to  do  so  as  long  as  each  successive 
trant  into  the  work  is  perfectly  satisfied  that  he  is 
pioneer." 

It  is  true  that  at  the  convention  there  were  "bl 
.iiiven  and  "blows"  taken  between  tlie  representative 
the  manufacturers  and  the  representatives  of  the  cc 
stations,  but  it  didn't  take  a  keen  observer  to  see  tha 
majority  of  them  were  more  than  half  in  the  spir 
banter.  It  took  no  experienced  eye  to  see  that  the 
vention  as  a  whole  was  not  interested  in  the  always 
search  for  scapegoats  for  the  past. 

Now,  the  Electric  Vehicle  Association  of  .\nierica 
extraordinarily  harmonious  organization  ;  the  co-opei 
therein  is  as  fine  as  in  any  trade  association  I  have 
been   acquainted  with.     The  sole   reason  why  the  c 
stations    appear    to-day   to   be    bearing   the   brunt  0 
battle  is  because  the  nature  of  the  fight  makes  it    '-■ 
turn";   they   are   the   most   qualified   to   make   the  gr  ' 
headway  at  this  particular  moment,  but  this  does  not  it  "' 
any  relaxation  of  effort  on  the  part  of  others— in  fac  :ney 
cannot  relax  and  live. 

Cleveland.  Ohio.  Havden  Ea  :s. 

[The  lack  of  harmony  on  which  we  commented  is  1  ura 
in  the  first  stages  of  co-operation  of  commercial  m 'ests 
as  diverse  as  those  concerned  in  exploiting  the  (-c  f' 
vehicle,   and   will,   we  hope,   in   time   give  way  to  team 
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vrk."  As  to  operating  data,  our  remarks  referred  more 
p-ticularly  to  the  lack  of  published  data  of  an  authori- 
t.|ive  nature  readily  available  for  reference,  and  relating 
n,  only  to  the  electric  vehicle,  but  also  to  the  comparative 
c  t  of  horse  transportation.  We  quite  agree  with  our 
c  respondent  that  the  progress  of  introduction  of  the 
e:tric  •  vehicle  depends  on  the  conversion  of  the  team 
oner,  but  such  conversion  will  in  turn  depend  largely 
cjn  comparative  showings  of  costs  based  on  data  that  will 
bUccepted  as  disinterested. — Ed.] 


Vual    Acuity    as    Affected   by  Pupillary   Contraction. 


T^jhe  Editor  of  Electrical  World: 

|ir: — In  the  article  by  ^L  Luckiesh  in  your  issue  of 
A^  19,  on  "'Monochromatic  Light  and  Visual  .Acuity," 
th  author  states  that  he  attempted  to  make  his  investiga- 
ti>:  practical,  and  it  is  therefore  unfortunate  that  an  acuity 
cciparison  between  the  mercury-vapor  tube  and  the 
•"  'en  lamp  was  not  made,  as  this  was  what  prompted 
ell's  article  in  the  issue  of  May  11,  to  which  Mr. 
csh  refers.  Such  an  investigation,  however,  would 
hit  necessitated  employing  heterochrome  photometry, 
Vf:\\  Mr.  Luckiesh  tried  to  avoid,  simplifying  his  concUi- 
si»s.  One  factor  relating  to  Bell's  and  Luckiesh's  con- 
cliions  is  whether  the  pupil  has  any  bearing  on  acuity  of 
vi  >n. 

-  was  called  to  the  attention  of  Dr.  Bell  by  the  writer 
issue  of  June  8.  and  the  following  week  he  replied 
1  artificial  pupil  was  used.     Luckiesh,  likewise,  made 

■  neous  measurements  with  both  eyes.  Also  observa- 
nken  with  a  lens  of  the  pupil  indicated  no  change, 
V  hich  he  concluded : 

~  .«ihows  that  pupillary  contraction  is  not  the  ex- 
•  in." 

erning  these  conclusions  that  the  size  of  the  pupil 
bearing  on  acuity,  the  writer  would  like  to  see  fur- 
;dcnce  offered  before  the  statement  is  accepted  as  a 
tic  fact,  ^lany  investigators  believed  that  the  pupil 
■me  bearing  on  acuity,  as  shown  by  attempts  to 
:ie  the  pupil  as  a  factor.  The  practice  has  been  to 
Jie  diameter  of  the  pupil  with  atropine,  pilocarpin, 
■  a  paper  presented  before  the  Boston  Section  of  the 
lating  Engineering  Society  and  printed  in  the  Trans- 
i  of  May,  1909,  the  writer  said: 
nmelsheim  made  a  study  of  the  relation  of  the  size 
pupil  to  visual  acuity.  He  varied  the  diameter  of 
i)il  with  homatropin,  atropine  and  pilocarpin.  He 
•hat  the  absolute  size  of  the  smallest  visual  angle 
-cs  if  the  opening  of  the  pupil  or  of  the  diaphragm 
lore  it  becomes  less." 

would,  therefore,  be  an  objection  to  using  an  arti- 
'upil,  although  maybe  the  use  of  myotics  or  mydri- 
nght  have  indirectly  produced  the  results  noted, 
^ilso   find   the    following    from   Cobb,   in   the   Johns 
!■;  lectures.  X'ol.  H.  page  551: 
"ther.  fither  factors,  such  as  small  errors  in   refrac- 

changes  in  the  pupil,  will  outweigh  large  changes 
r  intensity.  A  small  diaphragm  (say,  about  2  mm. 
tT)   put  before  the  eye,  although  at  the  same  time 

-  down    the    brightness   of   the   retinal     image,   will 
increase  the  distinctness  of  vision." 

rring  again  to  the  Boston  paper: 

•nmelsheim  refers  also  to  Klein,  in  Paris,  1873,  who 

■  idied  the  influence  of  the  narrowing  of  the  pupil  on 
o^ii.  of  vision." 

j     Siiemer"  states: 

le  influence  of  the  width  of  the  pupil  is  extremely 
'•vith    the    smaller   illuminations.      From    one    meter- 

•vrsuchungen    zur    Physioloeie    der    Pupillen-weite,"    Archl.Oflh.. 


candle  up  keenness  increases  with  narrower  pupil.  From 
50   to   200   candles    the    difference    increases    very    little." 

Messrs.  Andre,  Broca  and  F.  Laporte'  state : 

"The  contraction  of  the  pupil  depends  on  the  intrinsic 
brightness  of  the  luminous  source.  The  mercury  vapor 
arc,  which  has  a  low  intrinsic  brightness,  does  not  follow 
the  above  rule,  but  causes  a  very  sharp  contraction  of  the 
pupil." 

We  find  the  following  in  Tscherning',  which  supports 
Mr.  Luckiesh: 

"It  is  not  alone  tiie  light  which  strikes  the  retina  of  a 
particular  eye,  but  also  that  which  enters  the  other  eye, 
which  causes  contraction  preferring  to  movements  of 
pupil  j.  The  pupils  are  equal  in  size,  even  if  one  eye  is 
exposed  to  a  much  stronger  light  than  the  other." 

This  statement,  however,  should  not  be  construed  as 
implying  that  Tscherning  did  not  believe  that  the  size  of 
the  pupil  had  any  bearing  on  acuteness  of  vision,  for  we 
also  find  the  following': 

"N'isual  acuity  depends  directly  on  the  illumination  of 
the  chart,  but  it  is  quite  dilficult  to  determine  the  relation  in 
a  general  way,  because  there  are  so  many  different  factors 
which  affect  it.  Thus,  the  relation  must  depend  on  the 
pupillary  size,  on  the  manner  in  which  the  pupil  contracts 
under  the  influence  of  light,  etc." 

Where  an  attempt  is  made  to  eliminate  the  pupil  from 
affecting  acuity  measurements  by  using  mydriatics  and 
myotics  the  effect  on  the  accommodation  of  the  eye  is  such 
that  it  probably  affects  the  results.  Norris  and  Oliver" 
state  as  follows  (page  31)  : 

From  Snellen. — "If  there  has  been  permanent  tension  of 
accommodation  it  gives  way  under  the  influence  of  the 
mydriatic,  and  the  farthest  point  of  distinct  vision  moves 
farther  from  the  eye  than  it  would  in  simple  relation  with- 
out the  aid  of  such  substances."     (Page  587.) 

"Unlike  that  of  the  mydriatics,  the  action  of  the  myotics 
does  not  render  the  pupil  immobile.  During  the  period  of 
diminution  of  the  action  of  the  myotic  the  range  of  accom- 
modation is  absolutely  increased,  the  influence  on  the  near 
point  being  greater  at  that  time  than  on  the  far  point." 
"Objects  also  appear  more  strongly  illuminated  to  the 
atropinized  eye  than  to  the  fellow  eye."     (Page  41.) 

"To  the  eye  to  which  the  myotic  has  been  applied  objects 
appear  much  less  brightly  illuminated  than  to  the  other 
eye." 

Regarding  readings  taken  with  both  eyes  simultaneously 
with  a  view  to  eliminating  the  effect  of  the  pupil,  we  could 
conceive  of  a  case  where  an  individual's  eyes  had  been  cor- 
rected with  glasses,  both  eyes  having  the  same  measure  of 
optical  perfection,  but  it  is  difl^cult  to  conceive  of  how  the 
eyes  would  possess  the  same  individual  fatigue  simultane- 
ously, and  fatigue  plays  an  important  part  in  our  acuity, 
as  can  be  proved  experimentally.  With  regard  to  measur- 
ing the  diameter  of  the  pupil.  Luckiesh  states  that  he 
observed  no  change.  This  indicates  to  the  writer  a 
repetition  of  his  early  measurements,  in  which  a  lens,  a 
mirror  and  a  glass  scale  were  used.  It  was  found  that  it 
was  difficult  to  note  any  decided  change  in  the  size  of  the 
pupil.  Later  on  apparatus  was  used,  developed  by  D.  H. 
Rice,  the  writer's  associate  at  that  time.  \  pair  of  cross- 
hairs was  used  in  conjunction  with  a  small  concave  mirror 
having  a  radius  of  curvature  of  2  in.  One  of  the  cross- 
hairs was  fi.xed'.  the  other  movable.  .Any  movement  of 
the  movable  cross-hair  was  magnified  by  means  of  a  simple 
lever  passing  over  a  scale.  .\  clear  image  of  the  pupil  re- 
sulted, whose  variation  in  size  was  readily  measured.  .A 
difficult  thing  to  determine  was  what  criterion  to  use  as  the 
proper  size  of  the  pupil  to  measure,  as  it  kept  changing 
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continually.  Ischerning'  attributes  this  niovenient  ti)  action 
of  blood  vessels,  for  he  says : 

"On  examining  the  pupil  with  magnifying  glasses  we 
observe  rhythmic  contractions  which  at  least  in  part  corre- 
spond to  the  systole  and  which  are  due  to  the  fact  that  the 
vessels  are  continually  filling  with  blood." 

It  would  be  quite  difficult  to  use  this  apparatus  and  make 
acuity  measurements  at  the  same  time  unless  the  test  type 
was  made  in  the  form  of  a  lantern  slide,  as  used  by  Dow", 
and  readings  of  acuity  and  size  of  pupil  taken  simul- 
taneously. 

Concerning  the  use  of  the  flicker  photometer,  to  which 
Mr.  Luckiesh  refers,  in  view  of  the  proof  presented  by 
Dr.  Woodworth',  of  Columbia  University,  before  the  Illu- 


minating Engineering  Society,  in  which  three  relat 
brightness  curves  were  shown  superimposed,  obtained 
three  ditterent  optical  methods,  one  of  which  was  a  tlicl 
measurement,  it  is  hard  to  see  the  need  of  any  furtl 
proof. 

In  discussing  Mr.  Millar's  paper  on  "Heteroclironi.i 
Photometry"'"  in  1909,  before  the  Illuminating  EngiiK- 
ing  Society,  the  writer  called  attention  to  the  desirabil 
of  having  such  proof,  and  it  is  interesting  two  years  l.i 
to  notice  this  proof  forthcoming. 

Harrison,  iV.  /.  S.  \\\  Asm 

"Tscherning,    "Physiologie    Optics,"    pp.    214,    215. 
VII.   Eng.  London.  April,   1909,   Vol.  II,  No.  4.  p.  234 
"Trans.  111.  Eng.  Society,  May.  1911,  p.  459. 
^"Trans.   111.   Eng.   Society,  Vol.  IV,   1909,  p.   782 
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Generators,   Motors  and   Transformers. 

Polyphase  Commutator  Motors  for  Regulating  Induction 
Motors. — A.  ScHERBius. — An  article  on  the  system  of 
Brown,  Boveri  &  Company  for  regulating  the  speed  of  an 
induction  motor  by  cascade  connection  of  the  induction 
iiiotor  and  a  polyphase  commutator  motor.  The  commu- 
tator motor  has  a  compensation  winding  on  its  stator. 
Either  shunt  or  series  excitation  is  used  as  in  direct-cur- 
rent machines.  The  emf's  produced  are  proportional  to, 
and  in  time-phase  with,  the  fluxes.  In  the  cascade  connec- 
tion the  rotor  of  the  induction  motor  must  have  a  slip  emf 
equal  and  opposite  to  the  emf  impressed  on  it  from  the 
commutator  motor — that  is,  the  speed  of  the  induction 
motor  must  drop  by  a  corresponding  amount.  By  changing 
the  excitation  at  will  it  is  possible  to  provide  any  number 
of  steps  for  the  speed  regulation.  Further  phase  com- 
pensation is  at  once  possible.  Any  number  of  combina- 
tions of  the  excitation  winding  may  be  made  and  the  phase 
difference  between  excitation  current  and  rotary  emf  may 
thus  be  adjusted.  This  is  possible  with  shunt,  series  or 
compound  excitation.  The  commutator  machine  absorbs 
the  energT,'  for  regulation  as  electrical  energy  and  trans- 
forms it  into  mechanical  energy,  which  may  be  utilized  in 
any  number  of  ways.  The  total  efficiency  is  therefore 
quite  good.  The  design  of  the  commutator  machine  is 
facilitated  by  the  low  frequency.  This  system  may  be  used 
to  advantage  for  regulating  the  use  of  induction  motors 
for  ventilators,  blowers,  pumps,  rolling  mills,  etc.  A  special 
application  is  the  use  of  the  cascade  system  in  connection 
with  a  flywheel  for  equalizing  the  load  in  three-phase  net- 
works containing  winding  motors,  rolling-mill  motors  or 
traction  motors  with  a  quickly  fluctuating  power  consump- 
tion. The  motor  is  connected  at  any  point  in  parallel  with 
the  network  and  equalizes  the  load  fluctuations  by  means 
of  the  flywheel.  The  regulation  of  the  set  is  accomplished 
by  special  relays.  The  largest  commutator  machine  at 
present  under  construction  by  Brown.  Boveri  &  Company 
has  a  rating  of  900  kva. — Elck.  Zcit..  Sept.  14. 
Lamps  and   Lighting. 

Gas  and  Electric  Lighting. — K.  Schlesinger. — The  con- 
clusion of  his  article  on  the  comparative  hygienic  effects 
of  gas  and  electric  lamps.  In  the  first  part  he  had  shown 
that  gas  lamps  increase  the  temperature  and  the  humidity, 
which  are  both  serious  hygienic  disadvantages,  while  the 
electric  lamps  overcome  the  small  disadvantage  of  a  slight 
increase  of  temperature  by  the  advantage  of  a  reduction 
of  humidity.  In  the  present  instalment  he  shovi's  that  gas 
lamps  produce  obnoxious  gaseous  products  in  considerable 
quantities.  Moreover,  the  ventilating  effect  of  a  gas  flame, 
which  has  been  emphasized  by  gas  engineers  as  a  great 
advantage,    is    so    small    that    it    cannot   even    remove   anv 


considerable  fraction  of  the  combustion  productions  of 
flame  itself.  It  certainly  cannot  improve  the  air,  as 
been  claimed  by  gas  engineers.  Finally,  gas  of  the  qua 
now  used  does  have  less  odor  than  formerly  and  thercf 
there  is  a  greater  danger  of  poisoning.  The  author  , 
believes  that  the  use  of  gas  may  have  a  detrimental  ef 
on  the  nervous  system. — Elek.  Zcit.,  Sept.  28. 

Automatic  Transformer  Stvitch  for  Lozv-Voltage  Me 
lic-Filamcnt  Lamps. — An  illustrated  description  of  an 
hibit  at  the  present  Olympia  Electrical  Exhibition 
London.  It  is  an  automatic  transformer  switch  for  us' 
connection   with   25-volt   or   50-volt    installations  connec 


Auxiliary  Coil 


Fig.    1 — Diagram    of    Automatic    Transformer   Switch. 

to   200-220-volt   mains   through   auto-transformers.     V^ 
no  lamps  are  on,  the  main  circuit  of  the  auto-transfo 
is  open  at  the  mercury  cup  (see  Fig.  i).     -As  soon  as 
lamp  is  switched  on  a  circuit  is  established  through  the 
marked  starting  coil  and  the  "auxiliary"  coil  and  "rr 
coil  in  series  and  the  core  is  sucked  into  the  coil,  ma 
contacts  I  and  2.     This  connects  the  auto-transforni( 
the  mains  at  contact  i  and  also  short-circuits  the  sta 
coil  at  contacts  i  and  2.     When  a  few  more  lamps  a 
circuit,  bringing  the  current  up  to  2.2  amp,  the  core" 
been  sucked  in  further  and  contact  3  is  made,  short-cni' 
ing  the  "auxiliary"  coil  and  leaving  only  the  main  o  '  ■ 
taining  coil  in  circuit.     The  object  of  successively  s"'' 
circuiting  the  first  two  coils  is  to  diminish  the  voltage  ^T 
V\'hen   the   lamps   are   all   switched   off  the   arm  fal  '' 
gravity  and  the  auto-transformer  is  out  of  circuit.— "!'' 
plement  to  Lond.  Elec.  Eng'ing,  Oct.  5. 

Leading-In  Wires. — A  note  on  a  recent  British  f  ent 
f  1210,  Sept.  28.  1911)  of  Mr.  C.  H.  Weber.  A  proceifor 
connecting    filaments    to    the    leading-in    wires   consi?  ■  "' 
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Silering  or  welding  with  the  aid  of  sulphide  metal  coiii- 
pinds,  such  as  sulphide  of  tungsten  or  molybdenum. 
Ticse  can  be  decomposed  at  a  very  low  temperature  and 
C  fusing  operation  can  take  place  in  the  open  air  instead 
oin  hydrogen. — Lond.  Elcc.  F.iig'iiig.  Oct.  5. 
ruo-Phasc  Incandescent  Lamp. — .\  note  on  a  recent 
tjtish  patent  (17,480.  Sept.  _'8,  191 1)  of  Mr.  \V.  G. 
hjUskeeper.  In  preparing  filaments  for  incandescent 
Iqips  the  continual  healing  and  cooling  that  takes  place 
wen  single-phase  currents  arc  used  causes  the  material 
tLbreak.  According  to  this  invention  use  is  made  of  two- 
pise  currents,  so  that  the  current  of  one  phase  traverses 
01 -half  of  the  filament  while  the  current  from  the  second 
P(sc  simultaneously  passes  through  the  second  half. 
Sec  the  currents  differ  90  deg.  in  time-phase,  one  portion 
o?he  filament  is  hottest  when  the  other  is  coolest,  so  that 
cjansion  and  contraction  of  the  parts  take  place  together 
ai|  the  length  of  the  filament  remains  constant.  .\n  auto- 
tr^sformer  and  lamjis  are  provided  in  each  phase-circuit 
toiegulate  the  current. — Lond.  Elec.  Eng'iiig,  Oct.  5. 
:^ii-Homena  in  Mercury  Tubes. — ^J.  H.  Vincent. — .V  long 

ited   account    of   an    extended    investigation    of    the 

Mig  luminous   eflfects   in   mercury   tubes:      (1)    Per- 
illumination  in  which  a  mercury  arc  increases  and 

-OS  in  length  rhytliniically.  (2)  Periodic  illumina- 
which  the  arc  is  intermittent.  (3)  Persistent  illu- 
lUirition  in  which  the  arc  is  of  constant  length.  These 
ar'called  the  necklace,  fan  and  ribbon  effects  respectively 
to.idicate  the  appearance  observed  on  viewing  the  arc  in 
a  Solving  mirror,  the  =>Jcis  of  rotation  of  which  is  parallel 
to  le  tube  in  which  the  arc  occurs.  The  author  also  deals 
wi'  the  emission  of  a  faint  bluish-green  light  from  a 
sprr  CQntaining   liquid   mercury   and   its  vapor   and   adds 

t>servations  on  the  phosjjhoresceiice  of  fused  quartz, 
.f.  Mag.,  October. 

Oeneration,   Transmission    and    Distribution. 

nation  of  Load  of  Central  Stations. — C.  Schmiut. 
nthematieal  paper  on  load  fluctuations  due  to  the 
t  requirements  of  different  classes  of  consumers, 
thor  shows  how  far  the  different  classes  of  con- 
take  the  energ)'  at  more  or  less  different  hours 
'  more  or  less  long  periods.  He  then  gives  some 
ions  based  on  the  laws  of  probability  for  the 
ions  of  load  caused  in  single  branches  and  dis- 
'  a  distribution  network,  for  the  voltage  fluctuations 
produced,  and  for  the  resulting  excess  of  cost  of 
•iistribution.— /t/ei^.  Zeit.,  Sept.  14. 
^ic  Lighting  in  Strassbiirg. — .A.  Loewe. — An  article 
^ng  the  excellent  results  which  have  been  obtained  in 
irg,   Germany,   in   a  systematic  campaign    for  ex- 

-  central-station    service.     L'pon   the   advent   of   the 
■■l  lamp  the  15-cp  unit  was  adopted  to  supersede  the 

-  carbon-filament  units.  The  central  station  pays 
'  nf  wiring  and  installing  the  first  four  lamps  for 
nsunier.  the  wiring  being  done  by  local  contractors. 
-t  lamps  arc  installed  free  of  charge  to  the  consumer 
ist  four  consumers  in  the  same  house  make  applica- 
the  station.  For  the  instalment  of  the  second.,  third 
rth  lamps  a  monthlv  charge  <  '  6  cents  per  lamp  is 
'r  the  first  si.x  years.  The  expense  of  installing 
:an  four  lamps  is  not  paid  by  the  central  station. 
It  of  the  wiring  sw-itches,  fuses  and  meter  board 

-  is  charged  per  month.     Each  consumer  must  sign 
"  ^.iract  that  he  will  use  for  six  years  electrical  energy 

|to  ti  amount  of  at  least  S4.50  per  year.  Electric  lighting 
I  has  ecome  very  popular  with  this  system  and  has  been 
intr^uced  even  into  the  smallest  houses  of  workingmen. 
|n  .nuarj-,  1910.  the  receipts  of  the  central  station  for 
I'ghdg  were  S1.380.  and  in  January,  191 1.  $5.030— that  is. 
aimt  four  times  as  much,  while  the  receipts  per  consumer 
""''H-.^  cents  in  January,  1910.  and  99.2  cents  in  January. 
'9"  That  even  verv  small  residences  are  now  electrically 


lighted  is  shown  by  reference  to  the  suburb  of  Stockfeld. 
where  there  are  some  500  residences  for  which  the  monthly 
rent  is  not  over  $4.50  to  $6.25.  All  of  them  are  now  elec- 
trically lighted,  1400  lamps  being  installed  in  this  suburb. 
The  energy  is  either  metered  and  paid  for  at  the  rate  of 
10  cents  per  kw-hour,  or  prepayment  meters  are  employed. 
The  city  of  Strassburg  has  40,000  households  and  almost 
2200  meters  are  now  installed.  The  results  obtained  show 
that  electric  light  can  successfully  compete  with  gas  and 
even  kerosene-oil  lighting.  The  other  problem  of  central 
stations,  namely,  to  extend  the  hours  of  use  of  electric 
energy,  is  far  more  difficult  to  solve.  The  capacity  of  the 
Strassburg  station  is  18,000  kw,  but  in  spite  of  large  motor 
connections  the  load  during  the  day  hours  is  only  4000  kw 
and  during  the  night  is  only  1200  kw.  It  is  thus  necessary 
to  encourage  the  use  of  electricity  for  other  purposes  than 
lighting,  and  especially  for  cooking.  The  author  recom- 
mends a  flat  rate  for  all  consumption  up  to  a  certain  num- 
ber of  watts.  If  more  than  this  number  of  watts  is  con- 
sumed the  excess  is  metered  and  paid  for  at  10  cents  per 
kw-hour. — Elek.  Zeit.,  Oct.  5. 

Energy  for  Traction  from  Combined  Stations. — The 
joint  committee  of  representatives  of  the  (British)  Munici- 
pal Electrical  .^Association  and  the  (British)  Municipal 
Tramways  .Association  has  adopted  a  set  of  principles  to 
serve  as  a  basis  for  the  charge  for  electrical  energy  supplied 
for  traction  purposes  from  combined  stations.  Some  of  the 
more  important  ones  are  as  follows :  That  the  charge 
should  be  based  upon  the  actual  cost  of  production.  That 
in  order  to  ascertain  the  actual  cost  of  production  it  is 
necessary  that  the  '"standing  costs"'  and  the  ""running  costs" 
should  be  properly  separated.  That  the  tramways  depart- 
ment's proportion  of  the  standing  costs  should  be  the  ratio 
which  the  maximum  demand  for  traction  purposes  at  the 
generating  station  bears  to  the  total  maximum  demand  on 
the  generating  station.  That  the  tramways  department's 
proportion  of  the  running  costs  should  be  the  ratio  which 
the  total  number  of  units  delivered  to  feeders  at  the  .station 
for  traction  purposes  bears  to  the  total  number  of  units 
delivered  to  the  feeders  at  the  station  for  all  purposes. 
That  the  traction  maximum  demand  should  be  taken  to  be 
the  mean  of  the  figures  representing  (i)  the  maximum 
traction  demand  at  any  time  of  the  year,  and  (2)  the  aver- 
age of  the  daily  maximum  traction  demand  (Sundays  ex- 
cepted) taken  over  a  periofl  of  a  month  coincident  with 
the  maximum  demand  on  the  station.  The  method  of 
ascertaining  the  traction  maximum  shall  be  taken  as  the 
maximum  observed  loa<l,  deducting  therefrom  20  per  cent 
— Lond.  Electrician,  Oct.  6. 

Installations,  Systems  and  Appliances. 

Melbourne. — .\n  abstract  of  last  year's  financial  report  of 
the  municipal  central  station  of  Melbourne.  The  number 
of  kw-hours  sold  for  private  lighting  increased  by  149.028. 
in  spite  of  the  growing  use  of  metallic-filament  lamps, 
while  the  power  sales  for  motor  service  increased  by  no 
less  than  537,969  kw-hours.  The  total  output  for  all  pur- 
poses was  8,920,489  kw--hours,  as  follows:  Private  lighting, 
3,803,091  kw-hours;  heating  and  motor  .service,  3,098.960 
kw-hours;  street  lighting,  1,736.695  kw-hours;  municipal 
buildings,  281,743  kw-hours.  The  electricity  department 
provided  free  lamp  renewals  to  consumers  using  carbon 
lamps.  The  growing  use  of  metallic-filament  lamps,  how- 
ever, has  led  the  committee  to  consider  how  far  consumers 
using  these  lamps  can  be  given  an  equivalent  benefit.  The 
main  difficulty  arises  in  the  case  of  consumers  who  have  in- 
stalled both  types  of  lamps.  The  number  of  factories  oper- 
ated by  steam  decreased  from  1316  in  1903  to  1192  in  1909. 
while  the  number  of  factories  operated  by  electric  motors 
increased  from  195  in  1903  to  802  in  1909.  The  total  cost 
of  energy  generation,  including  capital  charges,  was  5.42 
cents  per  kw-hour  sold  in  1910  (against  5.56  in  1909). — 
Lond.  Electrician,  Oct.  6. 
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Smalt  Central  Stations. — H.  Ueckman. — An  illustrateil 
article  on  central  stations  in  small  towns  or  villages.  He 
shows  that  such  small  stations  may  have  a  distinct  right 
of  existence.  A  small  station  which  is  operated  in  connec- 
tion with  an  existing  water  mill  is  described  and  shown  to 
be  financially  successful. — Elek.  Zeit.,  Sept.  Jl. 
Wires,  Wiring  and  Conduits. 

Mccluiniitil  Prufcrlics  of  Hard-Dra.Kii  Cop/'ir. — D.  R. 
PvE. — A  note  on  a  recent  paper  read  before  the  (British) 
Institute  of  Metals,  in  which  the  author  deplored  the  lack 
of  any  satisfactory  definition  of  standard  hard-drawn  cop- 
per. Although  the  (British)  Post  Office  specification  was 
highly  satisfactory  for  the  sizes  of  wire  used  in  telephone 
and  telegraph  construction,  it  was  quite  unsuitable  for 
larger  sizes.  The  various  definitions  adopted  from  time  to 
time  were  reviewed,  and  it  was  suggested  that  the  one  at 
present  adopted  by  the  engineering  standards  committee, 
namely,  "the  term  hard-drawn  copper  wire  shall  apply  to 
wire  which  does  not  elongate  more  than  4  per  cent  on  a 
gage  length  of  10  in.  when  broken  by  tension."  though 
not  contradictory  of  the  properties  of  hard-drawn  copper, 
was  unsatisfactory,  since  a  specification  should  preferably 
fi.x  a  minimum  elongation  as  a  safeguard  against  the  wire 
becoming  brittle.  An  important  point  is  that  tensile 
strength  per  square  inch  and  elongation  at  fracture  botli 
'lepend  on  the  diameter  of  the  wire.  Experiments  were 
described  confirming  a  suggestion  made  by  A.  P.  Trotter 
that  the  tensile  strength  per  square  inch  diminishes  with 
increase  in  diameter  according  to  a  linear  law.  It  was 
also  shown  that  the  elongation  at  fracture  for  similarly 
manufactured  wires  depends  very  much  on  the  diameter, 
being  considerably  greater  for  larger  sizes  of  wire.  In 
view  of  these  experiments  it  was  suggested  that  a  satis- 
factory definition  of  hard-drawn  copper  wire  should  fix  a 
minimum  tensile  strength  per  square  inch  giveii  by  the 
formula  7"  =  30  —  20D,  and  a  minimum  elongation  per 
cent  at  fracture  given  by  the  formula  e  =  5Z3,  where  D  is 
the  diameter  in  inches.  The  specification  would  hold  good 
for  sizes  up  to  0.5  in.  diameter. — Lond.  Electrician,  Oct.  6. 

Machine  for  Calcu'ating  Electric  Nctivorks. — J-  Nowak. 
— The  author  emphasizes  the  difficulties  of  making  network 
calculations  by  analytic  or  by  graphical  methods  on  account 
of  the  nianv  equations  and  large  number  of  unknown 
values.  For  this  reason  such  methods  are  unsuitable  for 
continuously  controlling  the  load  of  a  network,  although 
such  a  control  is  very  advisable.  The  author  has  designed 
a  machine  which  carries  out  these  calculations  purely 
mechanically.  Its  construction  and  action  are  described 
and  its  use  is  discussed. — Elek.  Zeit.,  Sept.  28  and  Oct.  5. 
L'nits,   Measiirements  and   Instruments. 

Measurement  of  Dielectric  Losses  t  itli  a  Bri(l<^c. — Iv.  \\  . 
\\'.^G^•ER. — The  dielectric  losses  cause  the  current  in  a  0011- 


series  with  ;i  non-inductive  resistance  R^.     One  of  tlic  im 
exact   methods    for   measuring   /?,   and   C,   is  by  niean.s 
bridge  arrangement  A,  B,  C,  D  (Fig.  2),  in  which  (F„  I 
and  R,  are   non-inductive   ohmic   resistances  and  C    is 
air    condenser    in    which    the    dielectric    loss    is   negligil 
small.     Under  these  conditions  the  ratio  of  W^  to  W,  equ: 
that  of  C.  to  C,  and  equals  that  of  R^  to  7?,  if  the  curri 
through  the  telephone  T  is  zero,  Ji"  being  a  source  of  ci 
rent.     If  this  method  is  used,  however,  certain  difficult 
are  experienced  and  the  accuracy  is  especially  affected 
the  capacity  and  leakage  of  the  different  parts  of  the  hxv' 
to  earth.     This  trouble  can  be  overcome  by  bringing  t 
Ijranch  C  D  to  the  potential  of  earth.     As  shown  in  1 
illustration,  the  auxiliary  branch  A^  E  B,  is  connected 
parallel    with    the    bridge,    point    E    being    earthed.      I 
bridge  is  first  approximately  adjusted.     After  that  W,, 
and  C,  are  so  adjusted  that  the  current  in  a  telephone 
tween  E  and  D  or  between  E  and  C  becomes  a  miniiin 
The  telephone  is  then  removed  and  the  bridge  is  adjusi 
The    rationale    of    this    arrangement    is    discussed    and 
numerical  example  is  added. — Elek.  Zeit.,  Oct.  5. 
Telegraphy,   Telephony  and  Signals. 
Tlic  Balloon  as  a  Wireless  Telegraph  Receiving  Stul. 
— P.    LuDEWiG. — An    account   of    the    arrangement   of 
antenna  for  receiving  wireless  telegraph  messages  on  I 
loons.     When  the  balloon  was  half  filled  a  wire  was  wo 
round  the  equator  of  the  gas  bag,  being  interwoven  thro 
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denser  to  lead  the  emf  not  by  90  deg.  but  by  90  deg.  — •  a.    A 
condenser  is  therefore  equivalent  to  a  pure  capacity  C,  in 


Figs.   3   and  4— Balloon   as   a   Wireless   Receiving  Station 

llie  protecting  cordage,  and  the  end  of  the  wire  was  p 
in   the  basket.     The  wire   formed  the  upper  half  o 
antenna.    To  form  the  lower  half  a  heavy  wire  was  dri 
from  the  basket  after  the  balloon  had  risen.     Fig.  3  s 
the  completed  arrangement.     The  object  of  the  tests  w 
discover  with   how   simple  means  picking  up  of  mes  . 
w-as  possible.     A   Schloemilch  cell  was  used  as  rec 
and  this  was  connected  direct  to  the  antenna,  as  shov 
Fig.  4,  in  order  that  the  room  taken  up  should  be  as 
as  possible.     With  this  arrangement  accurate  tuning 
of  course,  impossible.     Approximation  to  the  wave-1 
of   500  m   at  the   sending  station   was   obtained  whe 
wire  from  the  basket  was   125  m  long  or  equal  to 
fourth  wave-length.     The  choice  of  the  simple  mear      ■ 
receiving  also,  solved  the  problem  as  to  whether  danif  ■     ' 
undamped    waves   should   be    used    for   sending,   the   ' 
tuning   capacity   of   the   receiving   station   making  th  ' 
of     the    first-named    a    necessity.      Some    of-  the    i  " 
obtained  in  the  tests,  although  not  all,  were  satisfact  >■ 
l.ond.  Electrician.  Oct.  6. 

Electrochemistry   and   Batteries. 
Cost  of  Alkali  Chloride  Electrolysis.— \'.  EngelH-vT-- 
The  author  discusses  the  direct  production  of  hypocl  ^n 
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sol  ions  and  the  production  of  chlorine  and  caustic  alkali 
SCI  ately  by  electrolysis  of  common  salt  at  the  consumers' 
and  compares  the  cost  with  the  cost  of  producing 
ichmg  solution  from  bleaching  powder  bought  in  the 
ma  ct.     Among  the   processes   for   separating  producing 
caii-ic  soda  and  chlorine,  for  which   figures  of  cost  are 
"-      are  the   Billiter  diaphragm   cell   and   the   mercury- 
cell.     Under  the  conditions  at  present  existing  in 
V   the   author   reaches    the    following   conclusions: 
iig  to  the  different  processes,  the  maximum  energy 
:  which  alkali  chloride  electrolysis  is  profitable  varies 
1  0.75  cent  and  1.125  cents  per  kw-hour.      In  the 
mstallations  of  the  textile  industry  the  direct  elec- 
production  of  hypochlorite   (electric  bleaching)   is 
ral  financially  profitable  only  when  there  is  a  cer- 
ing  of  active  chlorine.     But  even  if  the  cost  of 
ig  the  bleaching  liquor  by  electrolysis  is  somewhat 
han  with  the  use  of  bleaching  powder,  the  other 
1  advantages  of  electrolytic  hypochlorite  (less  wear 
of  the  fibers,  smaller  acid  consuuiption,  etc.)  still 
lie  use  of  the  electrolytic  hypochlorite  process      In 
pap    and  pulp  mills,  as  well  as  in  larger  installations  of 
the  -xtile   (especially  linen)    industry,  it  will   in   general 


be  more  prohtable  not  to  produce  directly  a  hypochlorite 
solution,  but  to  produce  separately  chlorine  and  caustic 
soda  and  make  use  of  or  sell  the  caustic  soda.  With  satis- 
factory prices  for  energy  the  erection  of  such  plants  is 
justified  per  sc,  as  against  the  purchase  of  cliloride  of  lime. 
In  the  large-scale  chemical  industry  and  under  average 
conditions  the  diaphragm  processes  are  superior  to  the  mer- 
cury-cathode processes  with  respect  to  both  first  cost  and 
cost  of  operation.  In  the  case  of  erection  of  a  new  plant 
the  use  of  a  mercury-cathode  cell  will  be  justified  only 
when  there  is  a  sure  market  for  the  caustic  soda  free  from 
sodium  chloride  at  a  higher  selling  price  and  if  very  cheap 
energy  is  available.— .l/t-/.  and  Chew.  Eng'ing   October 

Vanadium.— \W.  F.  Bi.eecker.— The  conclusion  of  his 
long  serial  on  the  chemistry  and  metallurgy  of  vanadium 
The  author  deals  with  the  metallurgy  of  vanadium  ores 
the  nature  and  composition  of  mill  solutions,  the  prepara- 
tion of  vanadate  of  iron,  electrolytic  methods  of  precipta- 
tion,  production  of  vanadic  acid  and  the  author's 
electrolytic  method  for  vanadic  acid.  The  presence  of 
titanium  in  vanadium  ores  and  products  is  briefly  discussed 
and  notes  are  given  on  the  use  of  vanadium  for  steel 
making.— .1/c/.  and  Chcm.  Eng'ing,  October 


ELECTRIC  HOT  PLATE. 


:n.  disk  stove  now  being  placed  on  the  market  by 
li»«  eneral  Electric  Company  is  designed  for  use  in 
r«d,  increasing  the  capacity  of  the  kitchen  equipment 
Bl  hels  and  restaurants,  and  also  for  use  in  carpenter 
sbop   binderies  and   other  manufacturing  establishments 


that  follows,  being  concentrated  under  the  shells  of  the 
insulator  in  grounding  to  the  pin,  mechanically  ruptures  the 
insulator  owing  to  the  concentrated  heat  of  the  arc;  and 
after  th^_  shells,  are.  thus  cracked  tlis  qui;rent  follows  in 
full  force,  creating  a-destriistive'effec*''-'     ;*' 

It  \va$  upon  tbis  .atialysfs'  tHat  tfie^a'rbmg  ring  was  based. 
The  device  allows  the  flashover  to  take  place  between  an 
upper  ring,  which  !s;;connected'tMie  line  cable,  and  a  lower 


Electric    Hot    Plate. 


J  rapid-heating  hot  plate  free  from  the  inherent 
t  gas  plates.  The  stove  is  provided  with  a  heat- 
•t,  -  .ent  of  "calorite,"  and  a  three-heat  indicating 
witc  serves  to  give  375  watts,  750  watts  and  1500  watts 
eat  Sssipation  on  95-128  volts,  or  300  watts,  600  watts 
no  iho  watts  on  200-250  volts. 


'ROiCTING     RINGS    FOR     TRANSMISSION-LINE 
INSULATORS. 

ni( Locke  Insulator   Manufacturing   Company,   Victor, 

•  V.is  now  manufacturing  and  marketing  the  Nicholson 
^<ng-ings  for  transmission  lines  which  were  first  used  on 
'«  Ills  of  the  Niagara,  Lockport  &  Ontario  Power  Com- 
^^y.M  formed  the  subject  of  a  paper  read  by  the  in- 
ist?      i^  Charlotte,  N.  C,  meeting  of  the  American 

"":  of  Electrical  Engineers,  March,  1910,  as  mentioned 
I  ouhssue  dated  .-^pril^,  1910. 

•  le^-^V  °^  '"ghtning  within,  say,  a  quarter  of  a  mile 

s-of  a  transmission  line   frequently  induces   surges 
'cn  ause  an  insulator  to  flash  over,  and  the  power  arc 


Nicholson   Arcing   Ring. 

ring,  which  is  grounded  to  the  cross-arm  or  piii,  and  is  so 
removed  from  the  insulator  as  to  prevent  the  heating  above 
referred  to.  After  the  circuit-breakers  have  gone  out  it 
has  been  demonstrated  that  the  line  thus  protected  with  the 
Nicholson  rings  can  be  cut  in  again,  the  insulators  being 
intact.  This  result  is,  of  course,  gratifying  as  compared 
with  the  old  condition  of  a  line  grounded  through  ruptured 
insulators,  in  which  case  it  was  necessary  to  send  out  line- 
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men  to  make  repairs  before  operation  could  be  resumed. 
It  will  be  apparent  that  this  security  is  especially  valuable 
in  the  case  where  an  important  motor  load  is  being  car- 
ried on  a  single  circuit  and  cannot  be  transferred  to  a 
duplicate  line,  or  in  the  case  of  isolated,  inaccessible  por- 
tions of  a  line. 

Very  many  ideas  have  been  held  regarding  the  service 
to  be  performed  by  high-voltage  insulators.  Some  engineers 
e.xpect  them  to  remain  immune  from  damage  by  line  dis- 
charges, depending  for  line  protection  upon  lightning  ar- 
resters and  ground  wires;  others  have  advocatetl  making  the 
insulator  rugged  enough  to  remain  intact  following  a  flash- 
over,  such  flashover,  moreover,  preventing  destruction  in 
the  power  house.  The  Xicholson  ring  is,  however,  based 
on  the  growing  idea  that  insulators  are  special  pieces  of  ap- 
paratus that  are  in  a  sense  frail  and  should  be  protected 
against  destructive  discharges  as  in  the  case  of  any  other 
piece  of  apparatus. 


MULTIPLE  SWITCH  FOR  MOTOR  STARTING. 


-A  multiple-switch  motor  starter  which  can  be  used  also 
as  a  speed  regulator  of  large  size  is  shown  in  the  illustra- 
tion. The  device,  made  by  the  Independent  Electric  Manu- 
facturing Company,  of  Milwaukee,  is  designed  for  direct- 
current  operation  and  is  provided  with  underload  release. 
It  is  intended  for  use  in  starting  large,  heavy-duty  motors. 
The  interesting  characteristic  is  that  the  operator  can  start 
this  controller  without  leaving  one  position  or  without  the 
trouble   of  throwing  in   one  contact   with   one   hand   while 


Multiple   Switch   for   Motor   Starting. 


holding  another  contact  handle  with  the  other  hand.  A 
master  lever  is  provided  with  a  pawl  which  engages  a 
ratchet  by  a  forward  movement,  throwing  in  a  contact 
lever  by  means  of  a  cam.  By  a  reverse  movement  of  the 
master  lever  the  pawl  is  made  to  engage  the  next  ratchet 
and  a  second  forward  movement  will  throw  in  another 
contact.  The  construction  is  such  that  the  operator  can- 
not leave  the  contact  levers  on  any  of  the  intermediate 
brushes.  As  soon  as  the  master  lever  is  released  a  second- 
ary lever  engages  the  ratchet  and  throws  the  contact  levers 
to  the  "off"  position. 


DIFFUSING  GLASSWARE  FOR  INCANDESCENT 

LAMPS. 

The  "Luceo"  reflectors  made  by  the  Jefferson  Glass 
Company,  FoUansbee,  W.  Va.,  are  designed  to  be  used  in 
connection  with  brilliant  light  sources  so  as  to  obtain  the 
maximum  dififusion  with  a  minimum  of  glare.  The  glass- 
ware is  characterized  by  a  peculiar  limpid  translucency, 
closely  resembling  that  of  white  onyx,  while  the  surface 


as  seen  by   reflected  light,  possesses  the  waxy  gloss  cli; 
acteristic  of  the  same  natural  product.     In  addition  the 
flectors  possess  two  qualifications  which  add  to  their  ii 
fulness.     They  do  not  readily  collect  dust  or  soil,  and  wl 


Fig.    1 — Bowl    Reflector. 

cleaning  is  necessary  the  operation  can  be  performed  u 
a  minimum  amount  of  trouble  and  expense.  The  manui 
turer  claims  that,  by  reason  of  its  peculiar  surface  and  c 
position,  it  is  not  necessary  to  have  the  light  sources 
curately  placed  or  focused,  and  that  the  distribution 
light  is  all  that  can  be  desired  for  all  purposes  of  ilium: 
tion.  The  distribution  from  a  6o-watt  frosted  tung! 
electric  lamp,  with  a  bowl  reflector  of  the  type  showr 
illustrated  in  Fig.  2.  The  glassware  is  said  not  to  at 
the  color  value  of  the  light,  the  reflector  when  the  lam 
lighted  having  the  exact  color  of  the  light  source  wii 


Fig.    2 — Distribution    Curve. 


without  streaks  and  variations.    Two  types  of  reflector 
at  present  made,  giving  wide  and  medium  angles  of  dist 
tion,  in  addition  to  hemispheres,  which  may  be  used  s  . 
as  ceiling  bowls  or  joined  together  to  form  spheres. 


PORTABLE  AND    STATIONARY   DIRECT-CURF  VI  | 

METERS. 

New  voltmeters   and   ammeters   are   being  put  upo  . 
market  by  the  American  Ever  Ready  Company,  New  jrl 
City.     Although  the  d Arsonval  principle  is  followe<  A    ' 
construction  is  entirely  new.     Instead  of  a  horse-shoe  f     .  ' 
a  circular  magnet  is  used  whicli  eliminates  waste  spa   n 
the  case   and   permits   a   larger  magnet  to  be  used  •*    .  ' 
would  be  possible  with  the  horse-shoe  type.  .,' 

The  dead  beat  is  secured  in  a  new  way.  The  pract  'i 
reducing  the  air  gap  between  the  magnet  ends  an  tJi  ^^ 
armature  to  an  extremely  fine  point,  has  been  abanc  >«'  j  '^ 
In  that  type  of  construction  the  lines  of  force  p;-"!  ' 
through  the  aluminum  armature  secured  the  desired  "a'  ^^ 
beat  eft'ect,  but  the  closeness  of  the  adjustment  wa: 'f-  ,tJ! 
ductive  of  trouble.  In  the  Eveready  meters  a  met  bi  ^•. 
bridges  the  opening  between  the  magnet  ends.  Attac  d  <  fe 
the  pivot  stafif  on  which  the  armature  swings  is  an  im  ,  ?; 
num  disk  which  rotates  between  the  bridge  and  the  laj  ^*: 
net.  The  lines  of  force  in  their  effort  to  reach  the  iQ? 
encounter  the  aluminum  disk  and  produce  the  dea  beat 
effect.  This  shunting  of  the  lines  of  force  throuj  tlu 
bridge  in  no  way  affects  the  efficiency  of  the  raeteiin" 
the  magnets  are  larger  than  would  be  necessary  if  here 
were  no  magnetic  shunt.  The  efficiency  of  the  mag  t»  '^ 
great  and  permits  a  strong  spring  to  be  used. 

A\'here   extremely   close    relation   of   parts  is  nee  '30 
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ic  niamil'actiire  of  small  meters  is  a  difficult  and  custly 
•opositiuii,  whereas  by  the  method  of  construction  fol- 
wed  in  the  Eveready  meters  small  meters  are  as  easy  to 
iiild  and  are  as  accurate  as  tlie  larger  types. 
Anotlier  step  toward  simplification  is  the  method  of  con- 
ructing  the  armature.  Instead  of  attaching  separate 
vols  to  each  end  of  the  armature  frame,  the  pivot  staff  is 
,ie  piece  from  one  bearing  jewel  to  the  other.     This  avoids 


each    lamp   is   connected,   so   that   the    system   of   wiring  of 
the  sign  as  a  whole  is  series  multiple. 

The  filaments  in  each  alphabet  lamp,  wliether  five  in  the 
case  of  the  letter  I  or  tw'elve  in  the  case  of  the  letter  V\'. 
or  any  intermediate  number,  are  designed  so  that  each 
lamp,  irrespective  of  the  number  of  filaments,  takes  li 
watts.  Tt  is  said  that  each  lamp  gives  about  2j/S  cp,  and 
that,  on  an  average,  each  of  the  tiny  filaments  gives  per- 


Fig.  1 — Circular  Magnet. 


2    and     3— Ar 


nd     Voltmeter 


Fig.    1 — Electric   Alphabet   Lamp. 


tl  trouble  that  is  inevitable  where  the  pivot  stall  is  made 
u  in  three  pieces.  It  is  claimed  that  this  reduces  the 
CfHce  of  broken  jewels  to  a  minimum  and  that  with  this 
cistruction  there  is  little  chance  of  the  expansion  or  con- 
tr:tion  from  heat  and  cold  affecting  the  action  of  the  in- 
■■  "iient. 


ELECTRIC  "ALPHA-BET"  LAMPS. 


■I  unusually  interesting  and  pleasing  novelty  in  the  way 
ctric-sign  lighting  has  made   its  appearance   in   Chi- 
This  sign  lighting  is  designed  for  interior  installa- 
15  in  show  windows  or  in  various  sections  of  depart- 
-tores,  and  although  the  signs  are  not  large  they  are 
■.  dainty  and  attractive.     The  method  employed  is  to 
e  letters  of  the  alphabet,  each  consisting  of  an   in- 
al  incandescent  lamp  containing  a  number  of  niinia- 
•I    carbon  filaments.     These  alphabet  lamps  are  3J4   in. 
Iii;   and  are  made  of  clear  glass  tubing  backed  by  a  white 
It-like  substance  which  serves  as  the  base  of  the  tiny 
rus  and  also  contains  the  wires  connecting  the   fila- 
in  .series.     This  backing  also  acts  as  an   efifective 
or.     Fig.   I  shows  the  alphabet  lamp  R  and  Fig.  2 
nine  of  the  letters  assembled  to  make  a  word.     The 
cs   do   not   do   justice    to    the    attractiveness    of    this 
'f  sign  lighting,  however.     The  number  of  miniature 
Its  used  in  each  lamp  varies  from  twelve  in  the  case 
ind  W  to  five  for  I.     Each  lamp  is  made  in  the  form 
ontinuous  tube  bent  in  the   form  desired  and'  is  an 
lamp,  the  filaments  burning  in  a  vacuum,  of  course. 
shown   in   Fig.    i,   each   lamp   is   mounted  on   an    in- 
•d    porcelain    base.      This   base    is    provided    on    one 
vith    projecting    clips    and    on    the    other    with     re- 
'es   for   the   corresponding   clips   of   the   next    letter. 
itters  are  arranged  in  a  metal  trough,  as  shown   in 
'.  and  they  are  operated  from  any  convenient  source 
-volt  energy,  by  means  of  a   terminal   block  put   in 
'    the  first  letter.     A  blank  porcelain  base  or  "space" 
in  the  trough  where  necessary  to  separate  one  word 
another.     As  stated,  the  filaments  in  the  lamps  them- 
•   are  connected   in   series,   but   the   two   metal   strips 
run-ng  through  the  bases  of  the  lamps  are  like  little  bus- 
Mr  to  which  each  end  of  the  individual  series  circuit  of 


haps  one-third  of  I  cp.  All  the  letters  of  the  alphabet  are 
provided,  of  course,  and  they  can  be  arranged  to  make  any 
sign  or  combination  desired.  It  is  said  that  one  Chicago 
department  store,  with  a  supply  of  forty  letters,  is  enabled 
to  make  twenty-seven  dii¥erent  signs.  The  lamps,  although 
small,  are  made  strongly  and  can  be  arranged  bv  an  office 
l)oy  to  spell  out  a  sign. 

The  consumption  of  energy  is,  of  course,  slight.  For 
instance,  the  sign  "This  Way  for  Waists"  contains  sixteen 
letters  which  would  mean  a  consumption  of  176  watts,  so 
that  the  sign  could  burn  over  five  hours  for  10  cents,  as- 
suming the  price  of  energy  to  be  10  cents  a  kw-hour.  The 
stand  or  trough  for  the  lamps  can  be  made  in  oxidized, 
nickel,  brass  or  other  finish.  A  flasher  can  be  connected 
in  the  circuit  to  produce  changing  eiifects  if  desired.  No 
wiring  is  visible  about  the  sign.  While  the  lamps  made  of 
clear  glass  tubing  backed  by  the  white  reflecting  sub- 
stance are  effective  and  pleasing,  there  is  no  reason  whv 
colored  glass  tubing  shoidd  not  be  used  if  desired. 

Mr.  A.  W.  Gast  is  the  inventor  of  this  ingenious  system 
of  interior  sign  lighting.  Mr.  Gast  has  had  long  experi- 
ence in  the  development  of  miniature  incandescent  lamps, 
having  been  connected  for  years  with  the  miniature  lamp 
department  of  the  Western  Electric  Company  in  Chicago, 
where  he  brought  out  some  notable  improvements  in  minia- 
ture lamp  manufacture,  particularly  as  adapted  for  tele- 
phone switchboard  signals  .   Mr.  Gast  is  now  treasurer  and 
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Fig.    2 — Electric    Alphabet    Lamps    Arranged    for    Sign. 

manager  of  the  Chicago  Miniature  Lamp  Works.  13-17 
N'orth  Jefferson  Street.  Chicago,  and  this  companv  is  put- 
ting the  new  .Mpha-Bet  lamps,  as  they  are  called,  on  the 
market.  It  may  be  of  interest  to  add  that  the  lamps,  which 
are  made  under  patented  processes,  are  sold  outright  to 
consumers,  the  price  being  fixed  at  $3  a  lamp. 
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Industrial  and  Commercial  News 


The  Week  im  Trade. 

PREVALENCE  of  low  prices  and  nucessuy  tu  replenish 
low  stocks  are  the  most  probable  causes  of  the  present 
expansion  in  business  transactions  throughout  the  coun- 
trj'.  Advancement  of  the  season  has  without  doubt  been  re- 
sponsible for  some  of  the  increase  in  the  turnover,  but  the 
large  number  of  small  orders  being  placed  for  early  delivery 
.  serves  to  show  that  confidence  in  the  future  is  not  fully  estab- 
lished among  the  majority  of  business  interests.  The  market 
for  men's  wear  is  improving,  and  demand  for  dry  goods  is 
showing  signs  of  broadening.  While  buyers  of  cotton  goods 
are  waiting  for  readjustment  of  prices  and  are  not  placing 
orders  very  far  ahead,  the  outlook  in  this  direction  is  encour- 
aging. Sales  of  wool  in  the  past  few  weeks  have  been  on  a 
larger  scale  than  in  several  months,  and  steady  progress  in 
this  industry  is  expected.  New  business,  induced  by  low 
prices,  is  being  received  by  the  steel  mills  in  sufficient  volume 
to  insure  activity  for  some  time  to  come,  but  earnings  are 
naturally  showing  a  falling  off  as  a  result  of  price  reductions. 
Inquiries  for  rails,  cars  and  bridge  equipment  have  decreased 
in  volume  since  last  report,  and  while  many  of  the  roads  are 
believed  to  be  considering  new  supplies  there  exists  a.,  rather 
general  tendency  to  delay  action  as  long  as  possible.  Produc- 
tion of  pig-iron  is  fairly  hea^'y,  and  many  consumers  are 
making  strong  efforts  to  close  contracts  for  their  needs  in  the 
first  quarter  of  1912  at  present  prices.  These  are  so  low  that 
many  operators  are  keeping  furnaces  out  of  blast,  considering 
that  the  present  market  leaves  too  small  a  margin  of  profit 
in  view  of  the  cost  of  operation.  Anthracite  coal  is  in  good 
demand,  and  shipments  to  New  England,  in  anticipation  of  the 
close  of  river  navigation,  are  very  large.  As  a  consequence 
of  the  crop  movement  a  substantial  decrease  has  taken  place 
in  the  number  of  idle  cars.  Business  failures  for  the  week 
ended  Oct.  19,  as  reported  by  Bradstrcefs.  were  258.  as 
compared  with  212  for  the  previous  week,  197  for  the  corre- 
sponding week  in  1910,  244  in  1909,  231  in  1908  and  220  in  190;. 


w 


The  Copper  Market. 

ITH  prospects  of  an  increase  of  at  least  20,000,000  lb. 
in  surplus  copper  stocks  this  month,  consumers  do 
not  seem  greatly  concerned  with  the  recent  advance 
in  prices.  They  feel  that  they  can  afford  to  wait  further  de- 
velopments in  the  situation,  and  only  a  few  have  been  obliged 
to  enter  the  market  at  existing  rates.  These  are  but  slightly 
higher  than  last  week's  quotations.  Between  12.40  cents  and 
12.45  cents  cash  and  about  isyi  cents  delivered  are  now  asked 
for  electrolytic,  while  the  European  price  is   frmn    £57  ros  to 


Settline 

^laiiu.uu    Copper.                                                  l;id.              .-^Lsked.  Price. 

Spot     12.15              12.25  

October     , 12.15             12.25  12.20 

November     12.15              12.25  12.20 

December    12.15              12.25  12.20 

January     12.15             12.25  12.20 

The  London   market,  Oct.    24,   was  a?  follows: 

Noon.  Closing. 

_.      ,     ,                                                                     f       s       d  £       s       d 

•Standard  copper,   spot 55     15       0  55     13       9 

Standard   copper,    futures..                                  56     10       0  56     10       0 

Extreme  fluctuations  for  this  year; 

c.      .     .                                                                   Highest.  Lowest. 

Standard    I2.35  n.57-A 

London,    spot 1 57     10       0  £53       7       6 

London    futures .i8       2       6  54      0       0 

Best    selected 61      10       0  57       5       0 


£57  12s.  Most  of  the  sales  made  in  this  country  in  the  past 
few  days  have  been  at  1214  cents  to  125^  cents.  The  tein- 
porary  advaiice  in  price  has  been  caused  by  manipulation  based 
upon  the  belief  that  stocks  held  by  consumers  were  exceeding- 
ly low  and  that  the  time  was  opportune  for  an  increase  in 
rates.  While  there  is  a  great  deal  of  scattered  buying,  aggre- 
gating a  fair  tonnage,  this  is  not  in  suflficient  volume  to  make 
a  permanent  inroad  upon  the  stocks  held  by  producers,  and 
there   is   no   mistaking   the   fact  that   the   rate   of   consumption 


does  not  approach  the  rate  of  output.  Inasmuch  as  produci; 
continue  to  sanction  large  output  in  the  face  of  high  costs  u, 
operation  and  slackening  in  both  foreign  and  domestic  interest 
the  situation  is  rapidly  assuming  a  decidedly  serious  aspect 
Demand  for  finished  copper  products  has  fallen  off  sharp' 
and  in  spite  of  low  prices.  Exports  for  the  month,  includi; 
Oct.  24,  aggregate  16,686  tons.  The  daily  call  on  the  Met , 
Exchange  Oct.  24  quoted  copper  as  per  the  accompanyiiu 
table. 


Industrial  and  Commercial  Notes. 

Eastern    Michigan    Edison    Company    to    Build   Plant  a 
Ann   Arbor. — Plans    have    been   completed    by   the    Easttr 
Michigan   Edison  Company  of  Detroit,  Mich.,  for  the  erecti" 
of   a  generating  plant  at  Ann  Arbor,  Mich.,   which  will  cm 
$250,000    including    real    estate.     The   new    plant    will   have 
capacity  of  Soo  hp  and  will  be  located  near  the  present  watt 
works    pumping    station    on    the    Huron    River,    where   a  da 
■  will   be  built,    forming  a   basin   of   some   ,^00  acres.    The  nc 
station    will   be   known   as   the    Barton   plant,   and   the   eners 
generated  there  will  be  distributed  to  customers  of  the  Was' 
tcnaw   Light   &   Power    Company   of    Detroit,   in    Ann   Arbi 
Ypsilanti,    Saline,   Wayne   and    Dearborn.     When   the   plant 
completed,   the   plant   of   the   Eastern    Michigan    Edison   Coi 
pany   at   Argo,    Mich.,   will   be   used    as   a   substation   and  t 
present  dam  at  this  place  will  be  removed.     In  connection  \vi 
its  new  plant,  the  company  has  planned  to  beautify  the  la 
along  the  river,  and  has  retained  a  Boston  landscape  garden 
for   designing  the   improvements.     Contracts   for  the  erecti 
of  tlie  plant  will  be  let  within  thirty  days. 

$15,000,000  Hydroelectric  Project  in  New  Hampshire 
The  Central  New  Hampshire  Power  Company  has  been 
corporated  in  Maine,  with  a  capital  of  $10,000,000  comm, 
stock  and  $5,000,000  preferred  stock  to  develop  extensive  wat 
power  sites  in  Sullivan,  Merimack,  Hillsboro  and  Graf 
Counties,  N.  H.  The  officers  of  the  company  are :  Preside 
Robert  C.  Bacon,  of  Brattleboro,  Vt. ;  treasurer.  Clarence 
Eaton,  of  Portland,  Maine,  and  clerk,  James  E.  Manter, 
Portland,  Maine.  It  is  stated  that  the  new  company  has  secu 
options  on  property  which  will  give  it  control  of  water  rig 
on  the  Black  Water,  Sugar,  Mascoma,  Smith,  Warner  ; 
Contoocook  Rivers.  Reservoirs  will  be  formed  by  the  erect 
of  dams  at  various  points  along  these  rivers,  and  it  is  !( 
that  the  combined  potentiality  of  these  streams  will  be  ne; 
100,000  guaranteed  ten-hour  horse-power  and  about  20 
secondary  horse-power.  The  energy  will  be  utilized  at  vari 
manufacturing  centers  in  New  Hampshire  and  Massachiisi 

Electricity  on  Catskill  Aqueduct. — H.  S.  Kerbaugh,  I  ^  itj, 
who  are  building  the  dam  at  Kensico  Lake,  Westclie  T|  ^^ 
County,  New  York,  where  a  large  storage  reservoir  is  tcCi  et'^^ 
constructed  as  a  part  of  the  Catskill  .Aqueduct  project  for  e,  Ij^ ' 
water  supply  of  New  York  City,  have  entered  into  a  cont^t  jii_ 
with  the  Yonkers  Electric  Light  &  Power  Company  fo  ai  ^]^ 
supply  of  energy  aggregating  4000  kw  to  be  used  on  the  ' '-  ,  - 
struction  work.  The  energy  will  be  furnished  at  about  4C'0( 
volts,  the  line  voltage  being  increased  to  this  by  a  ste  ip 
transformer  at  Yonkers,  and  lowered 
formers  at  the  customer's  end  of  the  line 
air-compressors,  pumps  and  concrete  mixers  are  to  be  d 
by  this  energy.  The  dam  will  be  iS^o  ft.  in  length,  -'=' 
high,  and  227  ft.  in  width  at  the  bottom  and  27  ft.  at  the  t^' 

Hoosier  Sales  Company  to  Make  Farmers'  lAgVn, 
Plants. — The  Hoosier  Sales  Company,  of  Jamestown,  N>- 
has  been  incorporated  under  the  laws  of  New  York  ,.  te- 
with  a  capital  of  $150,000,  to  make  and  sell  machinery  n<i 
devices  for  generating  electricity ;  also  to  manufacture  m  't^ 
and  batteries.  The  directors  are  Frank  L.  Wyman,  ofn- 
dianapolis,  Scott  H.  Penfield  and  Benjamin  S.  Dean,  of  Js^s- 
town,  N.  Y.  The  company  will  make  isolated  electric  p"'s 
for  farmers'  use.  These  plants  comprise  a  small  gasolin  -n- 
gine,  a  dynamo,  a  storage  battery,  switchboard  and  the  r  «s- 
sary  accessories.  The  new  company  will  be  associated  wi  t"f 
Metal  Products  Company,  of  Greenville,  Pa. 


to  this  by  a  ste  >i'  ^  - 
as  desired  by  tr.s-;  ''' 
le.     Cable-ways,  lic:s.^"' 
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Arbitration  by  Technical  Judges. — Judge  Learned  Hand, 
c  the  United  States  District  Court  in  the  Southern  District 
c  New  York,  recently  rendered  an  opinion  in  the  case  of 
Irke,  Davis  &  Company  vs.  the  Mulford  Company,  involving 
i-,ringenienl  of  patents  used  in  the  manufacture  of  chemicals, 
ii which  he  says:  "I  cannot  stop  without  calling  attention  to 
t  extraordinary  condition  of  the  law  which  makes  it  pos- 
slc  for  a  man  without  any  knowledge  of  even  the  rudiments 
o' chemistry  to  pass  upon  such  questions  as  these.  *  *  *  In 
C'many,  where  the  natural  spirit  eagerly  seeks  for  all  the 
aislance  it  can  get  from  the  whole  range  of  human  knowl- 
e;e,  they  do  quite  differently.  There  the  courts  summon 
trmical  judges  to  whom  technical  questions  are  submitted 
al  who  can  independently  pass  upon  the  issues  without 
b'ldly  groping  among  testimony  wholly  out  of  their  ken. 
Fw  long  we  shall  continue  to  blunder  along  without  the  aid 

0  unpartisau  and  authoritative  scientific  assistance  in  the  ad- 
iTiistration  of  justice  no  one  knows,  but  all  fair  persons  not 
c<  ventionalized  by  provincial  legal  habits  of  mind  ought,  1 
sliild  think,  to  unite  to  effect  some  such  advance."  In  mak- 
ir  this  comment  upon  the  present  condition  of  the  law  in  the 
U  ted  States  Judge  Hand  was  merely  expressing  the  thought 
nierlying  the  plan  of  the  New  York  Chamber  of  Commerce 
ft  the  adjustment  of  commercial  disputes  by  arbitrators 
Sdcted  from  an  official  list.  This  plan  provides,  in  a  most 
pi:tical  way,  for  the  disposition  of  technical  questions  arising 
imusiness  by  men  peculiarly  qualified  by  reason  of  their  ex- 
pttnce  to  deal  with  such  questions.  As  the  list  covers  men 
indl  lines  of  business  and  industry,  there  is  no  longer  any 
ncssity  for  submitting  such  questions  to  untrained  jurors, 
orudges  unprepared  for  such  technical  questions.  The  plan 
w.  described  in  these  columns  Aug.  5. 

ouisville    Lighting    Company. — Gen.    George    H.    Har- 

rii   of  the  staff  of  H.  M.  Byllesby  &  Company,  of  Chicago, 

ha  been   elected   president   of   the    Louisville    Lighting   Com- 

pa'-.  of  Louisville,  Ky.,  and  of  the  Louisville  Gas  Company, 

wth  controls  the  former  corporation.     General  Harries  suc- 

ce-s  F.  M.  Sackctt,  who  has  been  president  of  the  companies 

sir-  the  retirement  of  Udolpho  Snead  several  years  ago.     Mr. 

Sa.'ctt  resigned  to  accept  the  position  of  first  vice-president  of 

thiFidehty  Trust  Company,  a  leading  financial  institution  of 

Lc  sville.     The  election  of  General  Harries  indicates  that  the 

By?sby   interests    have    decided    to    purchase    control   of    the 

Lo5ville   public-service   companies   in    spite   of   the   fact   that 

■'     '  .ive  been  unable  to  secure  an  option  on  the  city's  hold- 

imounting    to    about    one-third    of    the    total    stock,    to 

reference   was    made   in    these    columns    Sept.   9.     The 

.0   concern   is   in   a   position   to    purchase   practically    all 

remaining  stock  at   120  a  share,   though   a  pool   which 

rmed  by  Louisville  trust  companies  for  the  purpose  of 

^  a  change  of  control  to  be  effected  was  recently  dis- 

The  change  in  the  executive  head  of  the  companies 

"a  .iccompanied  by  an   unofficial  announcement  to  the  effect 

tha  the   Louisville   Lighting   Company   is   considering  bidding 

fnr  he  steam-heating   franchise   which    is   provided   for   in   an 

lice    introduced    in    the    General    Council    of    Louisville 

weeks   ago   at   the   instance   of   the   Kentucky   Electric 

ny,    of    Louisville.      This    means,    in    the    event    of    the 

of  the  ordinance  and  the  final  decision  of  the  Louis- 

ighting  Company  to  bid,   that   the   franchise   will  bring 

iX),  the  upset  price  named  in  the  pending  ordinance. 

osition  to  Montreal  Traction  Merger. — Alleging  that 

solution    amalgamating    the    Montreal     Street    Railway 

ny   with    the    Montreal    Tramways    Company,    to    which 

ce  was  made  in  the   previous  issue,   was   illegal-,   since 

--".1  Holders  were  not   supplied   with   full  information   before 

Vot  J,  Senator   F.   L   Beique  has   entered   a   suit   against  the 

Mo  real   Street   Railway   Company   asking    for   annulment   of 

^solution.      Earnings    of    the    Montreal    Street    Railway 

ny  in  the'  fiscal  year  ended   Sept.  30  were  the   largest 

history  of  the  company,  and  it  is  believed  that  when 

-turns  are   announced   a   surplus   over   charges   and   the 

nts  to  the  city  of  about  l4'/2  per  cent  on  the  total  out- 

■e    stock    will    be    shown    as    compared    with    about    12 

:it  in  the  previous  year. 

'lapolis  Short  Line  Railway.— Messrs.   Ford,   Bacon   & 

1  Uav,  of  New  Y'ork,  are  now  making  a  thorough  examination 
-'*'  '!  Annapolis  Sbort  Line  Railroad,  with  a  view  to  ascer- 

""^- <  the  best  method   of  operating  the  property  by   which 
jiness  of  the  company  can  be  increased  and  its  operating 


expenses  materially  reduced.  The  Short  Line  Railroad  is 
gradually  increasing  its  business,  but  operating  expenses  have 
shown  a  tendency  to  increase,  and  it  is  now  the  intention  of 
the  officials  of  the  company  to  ascertain  whether  or  not  the 
Short  Line  can  increase  its  traffic  and  at  the  same  time 
reduce  its  cost  of  operations.  It  has  been  stated  more  than 
once  that  the  present  half-hourly  schedule  is  a  pretty  expen- 
sive proposition,  and  that  the  business  which  is  now  handled 
over  the  line  does  not  warrant  such  frequent  operations  of 
trains  between  Baltimore  and  Annapolis.  The  entire  situation 
is  to  be  gone  over  carefully  by  the  New  York  experts. 

Public  Service  Company  of  Northern  Illinois. — An- 
nouncement will  be  made  soon  of  the  organization  of  the 
Public  Service  Company  of  Northern  Illinois,  to  be  composed 
of  the  North  Shore  Electric  Company,  of  Chicago ;  Economy 
Light  &  Power  Company,  of  Joliet,  and  the  Illinois  Valley 
Gas  &  Electric  Company,  of  Chicago.  No  doubt  one  or  more 
additional  public-service  companies  will  be  taken  in  the  com- 
bination also.  The  North  Shore  Electric  Company  operates 
in  the  suburban  area  around  Chicago,  and  the  Economy  com- 
pany in  the  territory  in  and  around  Joliet  in  Will  County, 
while  the  Illinois  Valley  company,  which  has  its  operating 
headquarters  in  Streator,  serves  Grundy,  LaSalle  and  adjoin- 
ing counties.  Details  of  the  linancial  aspects  of  the  merger 
will  be  announced  later. 

Telephone  Train  Dispatching. — The  Cincinnati,  Hamilton 
&  Dayton  Railroad  Company  has  completed  plans  for  the  in- 
stallation of  a  telephone  train-dispatching  system  on  its  main 
lines  between  Cincinnati  and  Toledo,  Ohio,  and  between  Ham- 
ilton, Ohio,  and  Indianapolis,  Ind.  The  Western  Union  Tele- 
graph Company  is  rebuilding  its  system  along  this  road,  and 
when  the  work  is  completed  the  telephone  system  will  be  in- 
stalled. The  Baltimore  &  Ohio  Southwestern  Railroad  Com- 
pany is  also  installing  a  telephone-dispatching  system,  and  the 
first  service,  according  to  present  advices,  will  be  installed  be- 
tween Cincinnati  and  St.  Louis. 

Extensions  at  Lethbridge,  Alberta. — The  city  of  Leth- 
bridge,  Alberta,  Canada,  is  advertising  for  bids  for  material 
required  for  extensions  to  its  municipal  electric  plant.  Boil- 
ers, steam  auxiliaries,  mechanical-draft  apparatus,  steam  econ- 
omizer, turbo-generator  and  condensing  equipment,  steam- 
driven  exciter  and  substation  equipment  are  needed.  Tenders 
will  be  received  until  Nov.  24,  and  should  be  addressed  to  G. 
W.  Robinson,  secretary-treasurer  of  the  city  of  Lethbridge. 
Specifications  may  be  obtained  from  Arthur  Reid,  superin- 
tendent and  engineer  of  the  plant. 

Telephone  News  Service  Begun. — The  New  Jersey  Tele- 
phone Herald  Company,  whose  plan  for  furnishing  daily  news 
service  by  telephone  was  described  in  these  columns  Aug.  26, 
began  its  service  in  Newark.  N.  J.,  on  Oct.  24.  News  was 
telephoned  continuously  during  the  day  from  a  central  trans- 
mitting station  to  subscribers'  instruments  in  residences,  de- 
partment stores  and  restaurants.  Over  500  persons  listened 
simultaneously  to  reports  of  the  championship  baseball  game. 

Georgia  Railway  &  Power  Company. — Formal  organiza- 
tion of  the  Georgia  Railway  &  Power  Company,  with  a  capi- 
tal of  $27,coo,ooo,  for  the  purpose  of  acquiring  hydroelectric 
properties  in  and  near  Atlanta,  Ga.,  as  described  in  these  col- 
umns Sept.  23  and  Oct.  7,  took  place  this  week,  with  Charles 
Magee,  of  Toronto,  Can.,  as  president.  Approval  of  an  issue 
of  $30,000,000  bonds,  paying  s  per  cent  interest  and  to  run 
sixty-five  years,  has  been  asked  of  the  Georgia  Railroad  Com- 
mission. 

Holtzer-Cabot  Electric  Company  Plans. — The  Holtzer- 
Cabot  Electric  Company  has  decided  to  build  a  new  plant 
on  Needham  Street,  Newton  Highlands,  Mass.,  instead  of 
rebuilding  the  portion  of  its  Brookline  (Mass.)  plant  which 
was  destroyed  by  fire  Oct.  6.  The  two  buildings  of  the 
Brookline  plant  which  were  not  seriously  damaged  will  he 
repaired,  but  the  main  structure  will  not  be  used. 

Capital  of  Standard  Gas  &  Electric  Company  Increased. 
— A  certificate  of  increase  of  capital  from  $24,000,000  to  $45,- 
coo,ooo  has  been  granted  by  the  State  of  Delaw-are  to  the 
Standard  Gas  &  Electric  Company,  which  has  been  incorporated 
by    Chicago    interests. 

Aluminum  Notes  and  Prices. — The  aluminum  market  as 
of  Oct.  24  is  reported  quiet,  with  ingots  for  remelting  quoted 
at  20@22  cents  spot  No.  i  the  base  for  large  ingots.  Rods 
and  wire  are  held  at  31  cents  and  sheets  at  33  cents. 
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Financial. 

The  Week  ih  Wall  Street. 

AXXOUXCEMEXT  that  the  United  States  Steel  Cor- 
poration would  cancel  its  lease  of  the  Great  Xorthern 
iron  ore  properties  and  reduce  the  freight  rates  charged 
to  independents  for  transportation  of  ore  by  the  Lake  Su- 
perior railroads  imder  its  control  was  made  at  the  close  of 
the  past  week  and  is  regarded  liy  many  financial  interests  as 
almost  conclusive  evidence  that  a  federal  suit  will  not  be 
instituted  against  the  company  under  the  Sherman  anti-trust 
law.  Optimism  is,  therefore,  more  general  in  the  Street  than 
has  been  the  case  for  the  past  few  weeks  and,  while  trading 
is  not  active,  the  business  situation  seems  greatly  strengthened. 
Xews  of  the  government's  attitude  toward  the  plan  for  reor- 
ganization of  the  .American  Tobacco  Company  under  the  stat- 
ute is  awaited  with  marked  interest  and,  in  spite  of  the  pe- 
titions tiled  against  the  plan  by  the  attorneys-general  of  Vir- 
ginia and  Xorth  and  South  Carolina  on  the  ground  that  the 
subsidiary  stocks  are  to  be  distributed  among  holders  of 
.American  Tobacco  common  shares,  it  is  thought  in  many 
quarters  that  it  wdl  be  acceptable  to  the  government.     Trading 


.All.   Ch 

.Ml.  Ch.  pi. 
.\)Tial.  Cop. . 
Aa.  I).  T. . 
Am.  Loco . . 
Am.  Loco.  pf.l04* 
Am.  Tel.  S:  C.  78' 
Am.  T.  &  T..135ji 

B.  R   T 75 

Gen.Elec 150^ 

Int.   Met UYt 


Oct.  17.  Oct. 
2/2 


51^     53/2 

31%'     il'A' 


134*8 
74H 

1501^ 
14M 


.XEW  YORK. 

Shares 
14.  Sold. 

7.800  Int.   Met.,  p£. 

3.800  Mackav  Cos.. 

86,050  Mackay   Cpf. 

Man.  Elev.... 

1,900  Met.  St.  Rv.. 

550  N.Y.&N.J.tel. 

Steel    com.... 

6,725     Steel,  pfd 

3,840  W.   U.    T.... 

4,900  West'h,  com  .  . 

2,000  West'h,    pfd.. 

PHILADELPHIA. 


Oct.  17. 

44'/, 

85* 

72/. 
134J4* 

15* 
139^* 

S9V4 
109K 


Oct. 

44 'A 


139^4* 
59?i 

109^ 
78^ 


997,700 
8,760 
6,300 
3,900 


Oct.  17.    Oct.  24. 

.\m.    Rys 43^4*       43'A 

El.    Co.    of    A 1134  11^ 

Elec.    St.    Bt'y 52*^'        5314 

Elec.   St.    Bt'y.  pf...    30*  30* 


Chi.    City    Ry. 

Chi.    Elev.   Rys 27 

Chi.   Elev.  Rys.,  pf..  90* 

Chi.  Rs  .  Ser.   1 92* 

Chi.  Rs!.  Ser.  2 27* 


96!^ 
32H 


Oct.  17. 

Phila.    R     T 23  K 

Phila.    Elec 16  Ji 

Phila.   Trac 83^ 

Union     Trac 51 'i 


Oct.  17. 

Com.  Edison llSVg 

Chi.     Subway lyi 

Chi.  Telephone 119K' 

Nat'l     Car 101* 

Nat'I    Car.    pf 1I8>^ 


Oc 


.\m.  T.  &  T 1353^ 

Cum.  Tel ISO'A 

Edison    284 

Gen.    Elec 150^ 

-Mass.  E.  Ry 19^ 

Mass.  E.  Ry.,  pf 93 


BOSTON. 

Oct.  24.  Oct.  17. 

135  Mex.   Tel 4* 

150H*  Mex.   Tel.,   pf 6* 

287  N.    E.    Tel 146 

150^*  W.  T.   &  T 19yi 

ll'A  W.  T.  «:  T..  i>f 95;4* 

95 


Oct.  24. 

1283<i 

\'A 


146* 

2634 
lOSi^ 


*Last  price  quoted. 

Shares  sold  for  the  week   Oct.    16  to   Oct.   21. 


on  ,  the  Nevsr  York  Stock  Exchange  Monday  was  dull  and 
prices  showed  but  little  change.  Reaction  in  cotton  prices  fol- 
lowing the  advances  made  last  week  was  the  principal  feature 
<if  interest.  Apathy  was  in  decided  evidence  on  Tuesday  and 
only  fractional  changes  were  registered  throughout  the  list. 
The  bond  market  is  not  especially  active,  but  investment  de- 
mand is  gradually  improving.  Tariff  legislation  is  beginning  to 
<lemand  consideration  by  financial  interests,  and  marked  agi- 
tation in  general  business  conditions  from  this  source  is 
proliable.  Large  remittances  of  American  funds  continue  tu 
be  made  to  European  exchanges  at  very  satisfactory  rates,  in- 
<licating  the  dull  condition  of  the  domestic  market.  Rates  in 
the  local  money  market  Oct.  24  were  2'4@2'/2  per  cent :  ninety 
days,  3y2@3H  per  cent.  The  quotations  in  the  tables  are  those 
at  the  close  Oct.  24. 


FiNAHCiAL  Notes. 
American  Telephone  &  Telegraph  Company  Grouping 
Subsidiaries. — In  keeping  with  its  plan  for  bringing  the 
numerous  units  composing  the  Bell  Telephone  system  under 
one  operating  head  or  control,  the  American  Telephone  & 
Telegraph  Company  has  made  an  offer  to  the  minority  stock- 
holders of  the  Bell  Telephone  Company  of  Missouri  to  ex- 
change  their   holdings    for   American    Telephone   &   Telegraph 


.stock   m   the   ratio   of   si.x   shares  of   the   .Missouri   company   li 
seven  shares  of  American  Teleplione  &  Telegrapli  slock.     11 
coiupany  operates  in  St.  Louis  and  the  adjacent  country,  ai 
has  $8,788,000  stock  outstanding,  of  which  the  .'\merican  Ttl 
phone    &    Telegraph     Company     already    owns    $5,S,u,8oo. 
similar   otter   has   been   made   to   the   minority   stockliolilers  . 
the   Missouri   &    Kansas   Telephone    Company,   which   operat 
throughout  the  State  of  Kansas  and  in  that  part  of  Misscm 
not  served  by  the  Bell  Telephone  Company  of  Missouri.    Tl 
ratio   of    exchange   in   this   case   is   three   shares   of   Amei  i< 
Telephone   &   Telegraph   stock    for   seven   of    those   now   In 
Of   the   $13,627,700    stock   of    this   company   outstanding,  .'fi 
044,200  is  already  owned  by  the  American  Telephone  &  '\\ 
.uraph    Company.     The  company   has   not   paid   dividends  sin 
igo6.     The  American  Telephone  &  Telegraph  Company  has  < 
fered  to  give  three  shares  of  its  stock  and  $20  in  cash  for  f. 
shares   of    Western    Telephone    &    Telegraph    Company's   \<' 
I'eired   stock,   and  one  share  of   .American   Telephone  &  '1\ 
.;raph    stock    for    live    shares   of    Western    Telephone   coiniu 
slock.     The    Western    Telephone   &    Telegraph    Company   is 
holding  company  which  the  American  controls  through  own 
ship    of    $12,187,600    of    the    $16,000,000    preferred    stock    ; 
$9,.)4.i,ooo    of    the    $16,000,000    common    stock.     Tin-    West. 
Telephone    &   Telegraph    Company    owns    77    |ier    cent    of 
stock   of   the   Cleveland   Telephone   Company,   S2   per   cent 
the  stock  of   the   Wisconsin  Telephone   Company.  Sj   per  c 
i)f  the  stock  of  the  Northwestern  Telephone  E.xchange  anil 
;)er  cent  of  the  stock  of  the  Southwestern  Telegraph  &  T 
phone  Company. 

Cities  Service  Stock  Offered. —  Preferred  stock  of 
Cities  Service  Cotupany,  which  was  incorporated  under 
laws  of  Delaware  on  Sept.  2,  1910,  as  a  holding  company 
Ihe  gas  and  electric  properties  operated  in  Denver,  Col.,  !■ 
kane.  Wash.,  and  Joplin,  Mo.,  by  the  Doherty  Operating  C 
pany,  is  offered  for  investment.  The  authorized  capita! 
tion  of  the  company  consists  of  $.^0,000,000  6  per  cent  cti 
lative  preferred  stock,  of  which  $8,661,240  is  outstanding. 
$20,000,000  common  stock,  of  which  $4,887,620  is  outstant 
Monthly  dividends  at  6  per  cent  per  annum  on  the  prefe 
stock  and  of  3  per  cent  on  the  common  stock  have  been 
continuously  since  organization.  The  report  of  the  coni| 
for  the  year  ended  Sept.  30  gave  the  following :  Earn 
from  subsidiary  companies.  $855,510;  miscellaneous  earn 
$40,715;  total  gross  earnings,  $896,225;  expenses,  $27,649: 
earnings,  $868,576;  dividends  on  preferred  stock,  $502 
dividends  on  common  stock,  $143,659;  total  dividends,  $ 
647;  surplus,  $221,929.  The  company  has  also  declared 
usual  monthly  dividend  of  one-half  of  i  per  cent  on  its 
ferred  stock,  and  one-quarter  of  i  per  cent  on  its  con 
stock,  both  payable  Xov.  i  on  stock  of  record  Oct.  20. 

Mountain  States  Telephone  &  Telegraph  Company  I 
Extensive    Improvements. — In    the    first    report    issued 
the  merging  of   the   Colorado  Telephone  Company,  the  I* 
Mountain    Bell    Telephone    Company   and   the    Tri-State 
phone  &  Telegraph  into  the  Mountain  States  Telephone  & 
graph    Company   last   July,   as   mentioned   in   these   cohinii 
that  time,  E.  B.  Field,  president  of  the  Mountain  States 
pany,  says  that  $2.ooo,coo  will  be  spent  by  the  company  in 
for  improvements  and  expansion  of  the  operating  depart  '' 
The   value   of   the   e.xchange   plant   as   given   in   the   repc 
$74,423,576   and    in    addition   to   this   are   real   estate  valu' 
$1,871,814  and  a  toll   plant  valued   at  $5,727,431.     Constri 
now  in  progress  is  valued  at  $727,400  and  stocks  and  bon 
$786,265.     Earnings  during  the  month  of  August,  the  firs  1 
month    of    operation    under    the    consolidated    .system.    • 
$513,000,  of  which  $473,000  was  received  through  exchan;;' 
\ice. 

Pacific    Gas    &    Electric    Company    Votes    Large   E  ei 
sion. — Stockholders    of    the    Pacific    Gas    &    Electric     " 
pany  at  the  special  meeting  held  Oct.  23,  as  scheduled  iii  '<  ' 
columns  Sept.  2,  voted  to  create  a  new  mortgage  securi    ■ 
increase  of  the  bonded  indebtedness  of  the  company  to   5" 
000,000.  and  also  voted  for  a  parallel  increase  in  the  capi  i' 
tion,   all  in   common   stock,  in   accordance  with  the  Call  mi 
statute   which   prohibits    a   company    from    having   outst;  n"- 
indebtedness    in    excess    of    its    subscribed    capital    stock 
stated  in  these  columns  Sept.  2,  about  $60,000,000  of  the  '"'  ' 
will  be  used   for  refunding  the  company's  present  issue  an 
the    balance    will    be    reserved    for    development    work    •  '"'■ 
next  ten  years. 
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jelena  Light  &  Railway  Bonds. — A  Xew  York  boiul 
h<sc  is  oflfcriny  first  mortgage.  5  per  cent  sinking  fund  gold 
Uds  of  the  Helena  Light  &  Railway  Company,  which  owns 
ar  operates  the  entire  street  railway,  electric  lighting  and 
gr  business  in  Helena,  Mont.  The  capitalization  of  the  com- 
pin  is  as  follows :  Common  stock,  authorized  and  issued, 
Sti.ooo.  and  in  hands  of  trustee  for  benefit  of  company,  ?339,- 
rcferred   stock,   authorized   and   issued,  $600,000,   and   in 

■  I  trustee   for   benefit   of   the   company,   $jj6,ooo;    first 
.e    5    per    cent    bonds,    authorized,    $1,500,000;    issued, 

\y;    retired,    $45,000.     The    bonds    otTered    are    coupon 

1  denomination  of  $1000,  are  dated  September  I,  1905, 

I    due  September   i,   l9-'5.     They   are  secured  by  a   first 

y  mortgage  on  the  entire  property,  plant  and  franchises 

company,    and    additionally    secured    by    an    operating 

fund  of   I'/i   per  cent   annually   of   outstanding   bonds 

we,  1917,  after  which  date  the  rate  will  be  25^2  per  cent. 

Uvay  system  consists  of    18.5  miles  of  standard   track 

4   the   principal   streets   and   sections   of   the   city,   and 

ig   to   Fort    Harrison   and   the   town    of    East   Helena. 

iiric  system  for  both  lighting  and  power  service  covers 

-mess  and  principal  residential   sections,  and  new  busi- 

:i  be  taken   without  any   large  extensions.     All  current 

iting,  power  and  railway   service  is  obtained   from   the 

ictric   plants   of   the    United    Missouri    River   Company 

,in   advantageous    contract    which    expires   Jan    I,    1922. 

rrent  is  distributed  through   a  modern  stone  substation 

near  the  business  centre  of  the  city.     The  gas  system 

of  a  combined  coal  and  water  gas  plant.     Gross  earn- 

the  company   in   the   year   ended    December   31,    1910, 

'  9,741 :  operating  expenses  and  taxes  were  $192,799,  and 

■  imgs  from  operation  were  $116,942.     Interest  on  bonds 
;.txx),  leaving  a  surplus  over  fixed  charges  of  $73,942. 

fund  requirements  amounted  to  $13,568,  and  the  sur- 

r  the  year   was  $60,373.     Dividend   on   preferred   stock 

^.700,  and  the  final  net  profit  was  $41,673.     The  company 

r  the  management  of  J.  G.  White  &  Company,  Inc.,  of 

-Nt,  ^  ork,  Montreal  and  London. 

I'organization    of    Hudson    River    Power    Companies. — 

lysical  direction  of  the  eight  Hudson  River  power 
cs  which  were  sold  to  representatives  of  the  bond- 
committee  at  a  foreclosure  sale  at  Ballston  Spa,  N.  Y., 
.  as  mentioned  in  the  issue  of  Sept.  2,  has  been  taken 

the  Stone  &  Webster  Management  Association.  In 
lice  with  the  reorganization  plan  the  properties  have 
eded  over  to  the  bondholders'  committee,  which  is 
by  J.  R.  Hooper,  of  the  Xew  England  Trust  Com- 
\  new  company  is  to  be  incorporated  under  the  laws 

York  State  and  the  committee  will  transfer  the  prop- 
'  this  company.  The  name  of  the  new  company  has 
1  announced  yet,  but  it  is  understood  that  the  capitali- 
is  planned  by  the  syndicate  headed  by  Boston  bankers 
-e  of  the  reorganization,  will  consist  of  $2,500,000  6 
•  preferred  stock,  $9,500,000  common  stock  and  $10,- 
5  per  cent  fifty-year  bonds,  of  which  the  initial  issue 
^S.ooo.ooo.  The  plan  will  shortly  be  submitted  to  the 
.N;r\-icc   Commission   of   the   Second    District   of    New 

r  its  approval. 

ngs  of  Electric  Companies. — Gross  earnings  of  elec- 
[lanies   show   increases   as    follows:     Dayton    (Ohio) 

V  Light  Company  for  the  year  ended  April  30,  191 1, 
an  increase  of  $121,351  for  the  year;  Dedham  &  Hyde 

is  &  Electric  Light  Company  for  the  year  ended  June 
$58,058,  an   increase  of  $6.845 :   Massachusetts   Light- 

ipanies  for  the  year  ended  June  30,  1911,  $1,213,185,  an 
of  $235,626;  Portland   (Maine")   Electric  Company  for 

'  ended  July  31,  lyii,  $472,974.  an  increase  of  $86,- 
'ckville-Willimantic  Lighting  Company,  Connecticut, 
year  ended  Dec.  31,  1910.  $136,134.  an  increase  of 
Union   Electric   Company,   of    Dubuque.   la.,    for   the 

led  July  31,  1911,  $398,701,  an  increase  of  $16,085;  Wey- 

'i,' "    ^'Sht  &   Power  Company,  of   East   Weymouth,   Mass.. 

-  ^r  le   year   ended    June    30.    19TI.    $60,189,    an    increase    of 

,  *^^'  Independent  Telephone  Companies  in  New  York 
•tat  Sold  to  Bell  Interests. — The  Friendship  Telephone 
v^ommy,  a  holding  company  of  the  Bell  interests,  has  pur- 
cnas  the  Auburn  and  Skaneateles  Telephone  companies  in 
]*~^p  ^'ew  York  State.  These  companies  were  formerly 
p«liei:with   the    independent    system    headed    by    the    Federal 


Telephone  Company,  which  recently  blocked  the  sale  of  the 
Rochester  independent  company  to  Bell  interests.  According 
to  an  official  statement  relative  to  acquisition  of  these  two  in- 
dependent companies,  the  outstanding  securities  of  the  two 
companies  iiivohed  are  something  over  $400,000  and  the  pay- 
ment to  the  holders  is  about  $175,000. 

Record  Earnings  of  Philadelphia  Rapid  Transit  Com- 
pany.— Gross  passenger  earnings  of  the  Philadelphia  Rapid 
Transit  Company  in  the  quarter  ended  Sept.  30  were  $5,298,373, 
larger  returns  than  for  any  corresponding  period,  in  the  his- 
tory of  the  company.  Miscellaneous  income  from  other  sources 
including  trolley  freight  service  brought  this  figure  to  $5,551,- 
157.  Operating  expenses  were  $3,398,546  and  net  earnings 
were  $2,152,610.  Fixed  charges  w-ere  $2,211,170,  leaving  a  de- 
ficit of  $58,560  for  the  quarter.  September  earnings  were 
$1,810,129;  miscellaneous  income  was  $89,221,  making  a  total 
revenue  for  the  month  of  $1,899,351,  an  increase  of  8.05  per 
cent  as  compared  with  that  in  September,  1910.  Operating  ex- 
penses were  $1,127,562,  and  net  earnings  were  $771,788. 
Fixed  charges  were  $737,198,  leaving  a  surplus  for  the  month 
of  $34,590,  which  was  largely  responsible  for  the  reduction  in 
the  deficit  for  the  quarter  ended  Sept  30. 

Mexican  Light  &  Power  Company,  Ltd. — The  statement 
of  combined  earnings  of  the  Mexican  Light  &  Power  Company, 
Ltd.,  and  the  Pachuca  Light  &  Power  Company  for  September 
shows  gross  earnings,  Mexican  currency,  of  $693,559  as  com- 
pared w-ith  $756,241  in  September,  1910.  Net  earnings  of  the 
two  companies  were  $527,861  as  compared  with  $565471  in  the 
corresponding  month  of  the  previous  year.  Gross  earnings  of 
the  two  companies  from  Jan.  T  were  $6,026,453,  as  compared 
with  $5,148,324  in  the  corresponding  period  of  1910. 

Minneapolis  General  Electric  Increases  Dividend. — .A. 
quarterly  dividend  of  2  per  cent  on  its  common  stock,  payable 
Nov.  I  to  stockholders  of  record  Oct.  18,  has  been  declared 
by  the  Minneapolis  General  Electric  Company,  which  places 
the  issue  on  an  8  per  cent  basis.  From  August,  1910,  to 
-August,  1911,  the  quarterly  rate  was  154  per  cent;  from  No- 
\ ember,  1909,  to  May,  1910,  the  rate  w^as  i'/^  per  cent,  and 
from  1006  to  .August,  I90<).  the  semi-annual  rate  was  2  per 
cent. 

Applications  to  List  Public  Utility  Securities  on  New 
York  Exchange. — Application  has  been  made  to  list  $6,261,- 
000  additional  unifying  and  refunding  mortgage  5  per  cent 
bonds  of  the  California  Gas  &  Electric  Corporation,  of  San 
Francisco,  Cal.,  due  1937.  and  $55,086,500  additional  capital 
stock  of  the  American  Telephone  &  Telegraph  Company  upon 
the   Xew   Y^ork  Stock   Exchange. 


DIVIDENDS. 

Jacksonville  Traction  Company,  quarterly,  preferred,  $1.50 
per  share;  common,  $1.75  per  share:  both  payable  Nov.   i. 

Lewiston,  .Augusta  &  Waterville  Street  Railway  Company, 
quarterly,  preferred,  i|/.  per  cent,  payable  Xov.   i. 

McCrum-Howell  Company,  quarterly,  preferred,  1^4  per 
cent,  payable  Nov.  2. 

Minneapolis  General  Electric  Company,  quarterly,  common, 
2  per  cent,  payable  Nov.  i. 

Montreal  Light,  Heat  &  Power  Company,  quarterly,  2  per 
cent,  payable  Xov.   15. 

X'orth  American  Company,  quarterly,  i^:j  per  cent,  payable 
Jan.  2. 

Sierra  Pacific  Electric  Company,  quarterly,  preferred,  $1.50 
per  share,  payable  X'ov.  i. 

REPORTS  OF  EARNINGS. 

HUDSON  &   MANn.\TTAN  R.MLROAD  COMPANY. 

Gross       Operating        Net 


Sept., 
Sept., 


Operating        Net  Fixed 

Karnings.    Expenses.  Earnings.  Charges. 

1911                  $3?7.007      $161,451  $2I5.5.';6  $209,702 

1910                   323,483         151,487         171.706  191,596 

PORTLAND    (.ME.)    ELECTRIC  COMPANY. 


Net 

lurplus. 
$5,854 
•19,890 


Yr.  July,  1911 
Yr.  July.  1910 


RIO  DE  JANEIRO  TRAMWAY,  LIGHT  &  POWER  CO. 


Sept., 
Sept., 


SAO   PAULO   TRAMWAY,   LIGHT   &  POWER   CO.,   LTD. 


Sept. 
Sept. 
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COLUMBIA,  ALA.— The  city  of  Columbia  has  contracted  with  the 
Omussee  Light  &  Power  Company  to  supply  electricity  for  lighting  the 
streets  and  residences  in  Columbia.  The  company  has  developed  the 
water  power  at  the  falls  at  Wood's  Mill,  on  Omussee  Creek,  about 
3  miles  from  the  city.  The  company  will  give  a  twenty-four-hour  service. 
It  is  reported  that  a  bonding  company  has  offered  to  purchase  the  water 
rights  and  develop  the  entire  power  for  the  purpose  of  generating  elec- 
tricity to  be  transmitted  to  Columbia,  Doihan,  Slakely,  Georgia,  Head- 
land and  Ashford. 

MONTGOMERY,  ALA. — In  a  report  submitted  by  the  Water  Works 
Department  to  tlie  City  Commissioners  recently  the  installation  of  an  elec- 
tric air  compressor  costing  $15,000  was  recommended. 

PIEDMONT,  ALA. — .At  an  election  held  recently  the  proposition  to 
issue  bonds  to  the  amount  of  $25,000,  the  proceeds  to  be  used  for  the  in- 
stallation of  a  municipal  electric-light  plant  and  for  extensions  to  the 
water-works,  was  carried.  The  electric  plant  will  be  erected  on  a  site  pur- 
chased during  the  administration  of  Mayor  C.  E.  Harris.  The  cost  of  the 
plant  and  extensions  to  the  water-works  system  is  estimated  at  about 
$20,000,  bids  for  which  have  already  been  received.  The  street-lighting 
system  will  consist  of  sixty-five  lamps.  It  is  expected  to  have  both  systems 
completed  by  Jan.  1,  1912. 

CROWN  KING,  ARIZ. — It  is  reported  that  plans  are  being  con- 
sidered by  the  Arizona  Power  Company  for  the  erection  of  a  trans- 
mission line  between  Crown  King  and  Poland  Junction,  via  Mayor  and 
Blue   Bell.     M.    V.   Watson,   of   Prescott,   is  manager. 

DOUGI.AS,  ARIZ. — The  Douglas  Improvement  Company  is  contem- 
plating enlarging  its  power  plant  and  the  construction  of  a  transmission 
line  through  the  valley  with  a  view  of  supplying  electricity  for  operating 
pumps  for  irrigation  purposes. 

VUM-A,  ARIZ. — The  Yuma  Electric  &  Water  Company  is  preparing 
to  build  an  addition  to  its  electric-power  plant,  for  which  a  permit  has 
been  taken  out.     Samuel  DeCorse  is  superintendeiit. 

JONESBORO.  ARK. — .Arrangements  are  being  made  by  J.  F.  Christy, 
manager  of  the  municipal  water  and  light  plant,  for  the  erection  of  tung- 
sten lamps  to  replace  arc  lamps  now  in  use.  The  system  will  be  extended 
to  parts  of  the  city  now  without  lighting  service. 

EAKERSFIELD,  CAL.— The  Reward  Oil  Company  has  erected  a  new 
transformer  station  and  will  install  electric  motors  for   oil-drilling  opera- 

EERKELEY,  C.AL.— The  Oakland  Traction  Company  has  applied  to 
the  Council  for  a  franchise  from  Berkeley  to  the  northern  boundary  of 
Alameda  County. 

BERKELEY,  CAL. — The  Sierra  &  San  Francisco  Power  Company  has 
notified  the  City  Council  of  its  intention  to  extend  its  system  to 
Berkeley.     E.  J.   Blanchard  is  secretary  of  the  company. 

BIG  OAK  FLAT,  CAL.— Plans  are  being  considered  for  the  installa- 
tion of  electric-hoisting  and  air-compressor  machinery  at  the   Dutch  mine. 

CORCOR.AN,  C-AL. — Plans  are  being  considered  by  G.  Brandenburg 
for  the  installation  of  electric  pumping  plants  on  his  Homeland  tract,  in 
Corcoran. 

LAKEPORT,  CAL.— The  Board  of  County  Supervisors  has  granted 
James  A.  Gunn,  Jr..  a  fifty-year  franchise  to  erect  and  maintain  electric 
transmission  lines  over  the  county  roads  and  public  streets  in  Lake 
County. 

LINCOT-N,  CAL. — A  committee,  consisting  of  L.  E.  Brown,  Walter 
Jansen  and  C.  E.  Finnic,  has  been  appointed  to  make  arrangements  for 
lighting  the  streets  of  the  city. 

LOCKEFORD,  CAL.— The  Central  California  Traction  Company  is 
contemplating  the  construction  of  a  line  from  Campton  to  Lockeford, 
work  on  which  will  begin  soon. 

LOS  -ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  has 
applied  to  the  Board  of  Public  Utilities  for  permission  to  equip  the 
Southern  Pacific  Santa  Monica  steam  line  for  electrical  operation. 

LOS  ANGELES,  CAL. — The  Newberry-Bendheim  Electric  Company 
has  been  awarded  the  contract  for  the  installation  of  an  electric-light 
system,  including  1000  tungsten  lamps  of  25  cp,  for  the  Third  Church 
of  Christ,  at  ?2,430. 

LOS  ANGELES.  CAL. — The  Llewellyn  Iron  Works,  of  Los  Angeles, 
Cal.,  have  secured  the  contract  for  installing  four  direct-connected  electric 
freight  elevators  in  the  five-story  building  being  erected  at  Second 
and  Central  Avenues  for  the  Haas  Building  Company.  Morgan,  Walls 
&   Morgan,   of   Los   .Angeles,   Cal.,   are  the  architects. 

MARICOP.A,  CAL. — Edward  Gillette,  operating  coal  properties,  is  con- 
templating the  installation  of   electric  motors  for  drilling   purposes. 

MENTONE,  CAL.— The  Pacific  Light  &  Power  Company  is  planning 
to   build    an   addition   to   its   transformer   station   at   Mentone. 


PL.A.X.AD.A,  C.AL. — The  Planada  Development  Company,  of  Los  Ai 
geles,  Cal;,  has  awarded  the  Ornamental  Cement  Stone  Company  a  coi 
tract  for  seventy  concrete  lamp  standards  for  a  street-lighting  syste- 
in    Planada. 

SACRAilENTO,  CAL. — A  general  engineering  and  construction  cor 
pany  has  been  organized  in  Sacramento,  of  which  W.  P.  Ireland,  of  Go 
Run,  Placer  County,  is  manager.  The  company  has  made  pretiminai 
contracts  for  surveying  and  other  work  preparatory  to  the  developme 
of  a  large  water  and  electric  power  project  on  the  Yuba  and  Bear  Rivt; 
for  the  purpose  of  supplying  electricity  to  the  cities  of  central  Californ) 
The  company  will  also  supply  water  for  domestic  and  irrigation  purpose 
The  work  contemplated  by  the  company  will  involve  an  expenditure 
about  $5,000,000.  James  D.  Stewart,  lessee  and  general  manager  of  l 
United  Water  &  Power  Company,  of  San  Francisco,  Cal.,  is  interested 
the  project.    The  company  will  soon  be  incorporated. 

S.AN  DIEGO,  CAL.— The  San  Diego  Southern  Railway  Company 
planning  to  build  its  electric  system  between  San   Diego  and  Otay. 

S.AN  FR.ANCISCO,  CAL.— The  contract  for  furnishing  and  install! 
turbines,  generators  and  main  switchboard  in  the  power  house  a 
laundry  building  of  the  San  Francisco  Hospital  has  been  awarded 
Frederick  C.  Roberts  &  Company,  for  $25,198.  Robert  Dalziel,  ] 
has  been  awarded  the  contract  for  furnishing  and  installing  boile 
boiler-rooms  and  piping  in  power  house  and  laundry,  at  $52,897. 

S-AN  FRANCISCO,  CAL. — -At  a  special  meeting  of  the  stockholders 
the  Pacific  Gas  &  Electric  Company,  it  is  reported  that  the  stockholtl 
voted  to  create  a  new  mortgage  under  which  bonds  to  an  amount 
exceeding  $150,000,000  may  be  issued  from  time  to  time,  and  to  incre 
the  capital  stock  to  an  amount  sufficient  to  enable  it  to  comply  with 
California  statute  under  which  no  corporation  may  have  outstanding 
debtedness  in  excess  of  its  subscribed  capital  stock.  The  proceeds 
the  bonds  will  be  used  for  refunding  or  retiring  existing  issues  of 
company  and  its  susidiaries,  amounting  to  $67,000,000,  and  the  remair  • 
will   be   reserved    for   extensions  and  improvements.  ,Ji 

SIERRA  CITY,  CAL.— Plans  are  being  considered  by  the  Sierra  Bu' 
Mine  Company  for  the  construction  of  two  hydroelectric  power  plf, 
on  Sardine  and  Salmon  Lakes.  The  proposed  plants  will  have  a  t. 
generating  capacity  of  20,000  hp.     J.  C.   Folsom  is  superintendent.      1 

TROPICO,  CAL.— The  Glendale  Light  &  Power  Company  has  ■ 
mitted  a  proposition  to  the  city  offering  to  furnish  32-cp  street  lampl 
?1  each  per  month,  the  city  to  pay  the  cost  of  installation  and  totj 
newal   of  all   lamps.  , 

COLORADO  SPRINGS,  COL.— It  is  reported  that  bids  will  bei 
ceived  until  Nov.  6  for  the  construction  of  a  power  plant  for  the  tu 
culosis  colony  of  Modern  Woodmen  of  America  at  Colorado  Springs.' 

DENVER,  COL.— The  Mountain  States  Telephone  Company  is  I 
templating  extensive  improvements  and  extensions  to  its  properties,! 
volving  an  expenditure  of  about  $2,000,000,  during   1912. 

DOVER,  DEL.— The  Standard  Gas  &  Electric  Company,  incorpoi 
tiy  Chicago  parties,  has  filed  an  amendment  to  its  charter  with  the  S, 
tary  of  State  at  Dover,  Del.,  increasing  its  capital  stock  from  $24.00e1l 
to  $45,000,000. 

WILMINGTON,  DEL.— The  Public  Utilities  Light,  Heat  &  P: 
Company  has  applied  to  the  Street  and  Sewer  Department  for  a  fraa> 
to  construct  and  operate  an  electric-light  plant  in  Wilmington. 

TAKOMA  P.ARK,  D.  C— Sealed  proposals  will  be  received  by  '• 
jamin  G.  Davis,  110  Oak  Avenue,  Takoma  Park,  D.  C,  until  No- '^ 
for  supplying  100  electric  lamps  of  at  least  40  cp  for  lighting  the  st « 
of  »he  town   of  Takoma   Park,   Md.,   for   a  term   of  two  years. 

WASHINGTON,   D.    C— Sealed   bids   will   be  received  at  the  0 
the  Chief  Signal  OflScer,  War  Department,  Washington.  D.  C,  until* 
28,    under    proposal    No.    555    for    furnishing    4    miles    of    ruhber-insi  f 
submarine  cable,  type  51.    For  further  information  address  Captain 
Burt,  disbursing  officer. 

AUGUSTA.    GA.— Plans    are    being   considered    for    the    installati. 
ornamental  lamp  standards  to  be  erected  on  Broad  Street.     It  is  pro  ' 
to  erect  forty-four  sta'ndards,  each  carrying  two  lamps. 

MANCHESTER.   GA.— The  Manchester   Commercial   Club  has  vo 
request  the  City   Council  to  call  an  election  to  vote  on  the  proposit 
issue   bonds   to   install  a   municipal    electric-light   plant   in   Manchest' 
committee    was    appointed   to   confer    with   the    Council    to   determir  t' 
amount  of  bonds  to  be  issued  and  the  date  of  the  election,  etc. 

ST.  SIMON,  GA.— Application  has  been  made  to  the  Georgia  E: ""' 
Commission  to  give  the  St.  Simon  Railway  Company  authority  to  sue 
$50,000  in  bonds.  Of  the  proceeds  $18,000  is  to  be  used  to  cov  <»« 
cost  of  the  railway,  $12,000  to  provide  for  additional  equipmen  »"'' 
$20,000  to  be  held  in  reserve  for  future  development.  The  co  aW 
owns  and  operates  an  electric  railway  extending  from  the  pier 
Simon  to  the  new  Hotel  St.  Simon.  H.  F.  Dunwody,  manager  «« 
Mutual  Light  &  Water  Company,  of  Brunswick,  Ga.,  and  othe.  '" 
interested  in  the  company. 
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M.UOSTA,  GA.— President  G.   W.    Varn,  of  the  Consolidated  Ice   & 

Company,  which  has   the  contract   for  street  lighting,   has  notified 

I  iiy  Council  that   he   desires  to  surrender   the  contract.    The   reason 

by  Mr.  Varn  is  that  the  deductions  from  the  bills  rendered  by  the 

.iiy  each  month,  on  account  of  lamps  not  burning,  are  so  large  that 

~  now  serving  the  city  at  a  loss. 

ISE,    IDAHO. — The    property   and   holdings   of   th.e    Boise   &   Inter- 

1   Railway  Company  in   Boise,  the  Boise  Valley,   Caldwell   and  inter- 

^  points  have  been  purchased  by  the  Kuhn  interests,  represented  by 

~     and    W.    S.    Kuhn,    of    Pittsburgh,    Pa.      The    deal    included    the 

:or  of  securities  of  between  $2,000,000  and  $3,000,000.     Negotiations 

c  said  to  be  under  way  by  the  Kuhn  interests  to  purchase  the  property 

I  the  Boise  Valley  Railway  Company  and  the  Boise  Railroad  Company, 

^oth  of   Boise.     The   Kuhn   interests  now   own   a  chain   of    power   plants 

om  Twin   Falls  in   the  east  along   the  Snake   River   in   Southern   Idaho 

>  Boise,   and   on   as    far   west   as  Weiser.      Their    plan   is   eventually   to 

■»ntrol  all  power  plants  in  this  section  of  the   State  to  supply  southern 

'  0   with    electricity   for   motors,   lamps,   irrigation,    pumping   and  heat- 

i  urposcs. 

INTAI.V  HOME,  IDAHO.— Work  has  commenced  on  the  con- 
:  on  of  a  hydroelectric  plant  on  the  Snake  River,  near  Mountain 
I.  by  the  Smith.  Kerry  &  Chace  Engineering  Company,  of  Portland, 
It  is  estimated  that  14,000  hp  can  be  developed.  The  company 
mlered  into  a  contract  with  the  Gem  Irrigation  District  to  supply 
;cily  for  pumping  water  for  irrigating  purposes.  About  sixty  miles 
ansmission  line,  with  distributing  branches,  will  be  erected. 
MX  CITY,  IDAHO.— The  Twin  Falls  Street  Railway  Company  has 
granted  a  fifty-year  franchise  to  construct  and  operate  an  electric 
(>■  on  certain  streets  of  the  city. 

LLEVILLE,  ILL. — Plans  are  being  considered  by  the  Retail  Mer- 
■-■  .^S5ociation  for  the  installation  of  an  ornamental  lighting  system 
'■lain  Street.  It  is  proposed  to  erect  ornamental  standards  with 
■.T  lamps. 

i.MONT,  ILL. — Preparations  are  being  made  for  the  installation 
.  electric  plant  in  Belmont. 

!.\MP.\IGN,  ILL. — Proposals  will  be  received  by  the  City  Council 
.  Nov.  4  for  lighting  the  streets  of  the  city  '  with  electricity, 
r  gasoline  for  a  term  of  ten  years.  N.  M.  Woodward  is  city  clerk. 
ATSWORTH,  ILL. — The  Chatsworth  Electric  Company  is  reported 
■  Contemplating  the  construction  of  transmission  lines  to  Cabery, 
■,.n  and   Cullom. 

ilCAGO,  ILL.— Bids  are  being  asked  by  the  Metropolitan  West  Side 
itcd  Railway  Company  for  the  construction  of  a  new  substation  to 
■■cted  at  259  South  Franklin  Street,  Chicago.  The  building  will  be 
-N->ry,  of  brick,  steel  and  concrete  construction. 

IXTON",  ILL. — Plans  are  being  considered  by  Charles  Dickerson, 
issioner  of  public  buildings,  for  the  installation  of  electrical  pump- 
machinery  at  the  municipal  water-works  pumping  station. 
EEPORT,  ILL. — Plans  are  being  considered  by  the  Freeport  Railway 
.ht  Company  for  improvements  to  its  power  plant  in  Freeport. 
I.EN.\.  ILL. — Plans  are  being  considered  by  the  Interstate  Light  & 
-  Company  for  the  installation  of  an  ornamental  street-lighting  sys- 
:i  Galena. 

iVM.\N,  ILL. — The  Newman  Electric  Light  Company,  it  is  reported, 
■ehuilt  its  plant,  wh'ch  was  recently  destroyed  by  fire. 
XTOX,  ILL. — H.  L.  Clarke,  of  Chicago,  HI.,  is  endeavoring  to  inter- 
■'  citizens  of  Paxton  in  an  electric-lighting  proposition.  He  proposes 
-.inize  a  company  to  construct  and  operate  an  electric  plant  and  sup- 
octricity  for  street  lighting  and  also  to  operate  the  city  pumping 
1  at  a  lower  rate  than  the  city  is  now  paying.  Steps  have  been 
by  the  City  Council  to  have  a  new  franchise  drawn  up.  The  new 
ny,  it  is  said,  will  be  capitalized  at  $70,000. 

1  BROOK,  ILL. — Negotiations  have  been  consummated  between  the 
Council  and  the  Gibson  City  Electric  Light  &  Power  Company 
'■>y  the  latter  will  extend  its  transmission  lines  from  Gibson  City 
brook  to  supply  electricity  for  business  purposes  at  10  cents  per 
ir  and  for  domestic  use  at  12  cents  per  kw-hour. 
;UEN,  ILL. — The  City  Council  is  considering  the  question  of  im 
S  the  street-lighting  system  in  Virdcn.  The  V'irden  Electric  Light 
iny,  which  holds  the  present  contract  for  street  lighting,  is  en- 
'ing  to  secure  a  new  contract. 

■'•OLA,    IND.— The    City    Council    is    considering    the    question    of 
ng  an  ornamental   street-lighting   system. 

■.\TUR.  IND.— The  Holland-St.  Louis  Sugar  Company,  it  is  re- 
-.  is  planning  to  erect  a  beet-sugar  plant  in  Decatur,  to  cost  about 
.000.  The  plant  will  be  equipped  throughout  for  electrical  opera- 
L.  G.  Ellingham,  of  Indianapolis,  Ind.,  is  interested  in  the  project. 
NTINGTON,  IND.— Plans  are  being  considered  by  the  Shaff 
'-■rs  Piano  Manufacturing  Company  to  build  an  addition  to  its 
The  plans  include  the  installation  of  electric-generating  machin- 
■  ■  supply  electricity  for  lamps  and  motors  for  the  factory,  and  also 
e  adjoining  glue  plant. 

DIANAPOLIS,  IND.— The  Board  of  Public  Works  is  reported  to 
•>«  onsidering  the  installation  of  a  power  plant  in  connection  with  a 
^  ce-disposal  plant.     H.   E.  Klausman  is  city  engineer. 

DIANAPOLIS,   IND.— The  Board   of  Park  Commissioners   has   noti- 


tied  the  Merchants'  Heat  &  Light  Company  that  unless  the  company  im- 
proved its  lighting  system  in  the  parks  steps  would  be  taken  to  cancel 
the  contract. 

MUNCIE,  IND. — After  operating  the  municipal  electric-light  plant  for 
thirteen  years  the  city  of  Muncie  has  discarded  the  plant  and  entered  into 
a  contract  with  the  Muncie  Electric  Light  Company  to  light  the  streets 
of  the  city  for  a  period  of  ten  years. 

OSSIAN,  IND.— Messrs.  Reidel  &  Gray,  of  Ossian,  Ind.,  are  interested 
in  a  project  to  supply  electricity  for  both  street  lighting  and  commercial 
purposes  in  this  town.  Application  has  been  made  to  the  Board  of  Trustees 
for  a  franchise  to  operate  an  electric-light  system,  and  if  granted  the 
town  will  be  wired  and  the  service  established  before  cold  weather  sets  in. 

SHERIDAN,  IND.— The  Town  Board  has  sold  the  municipal  electric- 
light  plant  to  J.  L.  Vickery,  of  Sheridan.  Under  the  terms  of  the  sale 
Mr.  Vickery  is  to  assume  the  bonded  indebtedness  of  $9,500  together 
with  the  current  interest.  The  new  owner  will  take  over  the  system  in 
November,  but  is  given  fifteen  months  to  equip  the  plant  for  a  twenty- 
four-hour  service.  He  also  proposes  to  build  a  water-works  system  and  ice 
plant  in  connection  with  the  light  plant.  The  municipal  plant  was  es- 
tablished in  1898  at  an  original  cost  of  $6,000,  and  between  $10,000 
and  $12,000  has  been  expended  on  the  plant  since. 

SOUTH  BEND,  IND.— Preparations  are  being  made  by  the  Muessel 
Brewing  Company  for  the  construction  of  a  large  addition  to  its  plant. 
which  will  be  equipped  for  electric-motor  drive. 

ALGONA,  lA.— It  is  reported  that  the  $18,000  bond  issue  voted  last 
summer  for  improvements  to  the  municipal  electric-light  plant  has  been 
found  to  be  illegal.  It  is  expected  that  a  second  vote  will  be  ordered. 
Part  of  the  funds  have  been   used. 

ATLANTIC,   lA. — It   is   reported   that   J.  Bortenlanger,   who   held   the 

contract   for   construction    of   the    water   and  light    plant    in    .Atlantic,   has 

thrown  up  his  contract  and  the  bonding  company  will  complete  the 
work. 

AUGUSTA,  lA. — Preparations  are  being  made  by  L.  J.  Highland  for 
the  construction  of  a  dam  on  the  Skunk  River  in  .Augusta,  the  power  to 
be  utilized  to  generate  electricity. 

BOONE,  I.^. — The  proposition  to  grant  the  Boone  Electric  Company 
a  franchise  to  install  a  central  heating  distributing  plant  will  be  sub- 
mitted to  a  vote  on  Oct.  30. 

O.^KALOOSA,  lA.— The  Des  Moines  River  Power  Company,  it  is  re- 
ported, has  notified  the  officers  of  the  Oskaloosa  Traction  &  Light  Com- 
pany that  it  will  exercise  its  options  on  the  Oskaloosa  properties.  Tlie 
Oskaloosa  Company  operates  the  electric-light,  heating  plant  and  street- 
railway  system,  and  also  the  Oskaloosa  &  Buxton  Interurban  Railway. 

PR.-\IRIE  CITY,  lA. — The  proposition  to  grant  a  franchise  to  the  Col- 
fax Electric  Light  Company,  of  Colfax,  la.,  to  install  an  electric-light  sys- 
tem in  Prairie  City  will  be  submitted  to  the  voters  on  Oct.  30. 

ROCKWELL  CITY,  lA.— The  plant  and  holdings  of  the  Rockwell 
City  Electric  Light  &  Power  Company  have  been  purchased  by  William 
Webb,  of  Sac  City,  la.  The  consideration  is  said  to  be  about  $20,000. 
Mr.   Webb   will   take   over   the  management   of  the  plant  about  Nov.    1. 

HORTON,  KAN. — Extensive  improvements  are  being  made  to  the 
electric  plant  of  the  Horton  Water  &  Light  Company.  As  soon  as  im- 
provements are  completed  a  new  street-lighting  system  will  be  installed. 
It  is  proposed  to  discard  the  arc  lamps  now  in  use  and  install  ninety 
tungsten  lamps.  The  question  of  erecting  ornamental  lamps  in  the 
business    section    is    under    consideration    by    the    merchants. 

INDEPENDENCE,  KAN.— The  State  Utilities  Commission,  it  is  re- 
ported, has  granted  the  Union  Traction  Company  of  Kansas  permission 
to  issue  bonds  to  the  amount  of  $450,000,  the  proceeds  to  be  used  to 
build  an   electric   railway   from   Cherryvale   to   Parsons,   Kan. 

MEADE,  KAN. — The  Meade  Telephone  Company,  it  is  reported,  has 
received  permission  from  the  State  Utilities  Commission  to  issue  bonds 
to  the  amount  of  $20,000,  the  proceeds  to  be  used  for  improvements  to 
its   system. 

MORRILL,  KAN. — Preparations  are  being  made  for  the  installation 
of  a  municipal  electric-light  plant  in  Morrill.  Bids  for  machinery  have 
been  called  for.    Malin  Litchty  is  city  clerk  and  G.  E.  Johnson  engin/er. 

NEWTON,  KAN.— The  State  Utilities  Commission,  it  is  stated,  has 
granted  the  Kansas  Gas  &  Electric  Company  permission  to  issue  bonds  to 
the  amount  of  $20,000,  the  proceeds  to  be  used  to  purchase  the  property 
of  the  Newton  Telephone  Company  and  make  extensions  to  the  Wichita 
line. 

LOUISVILLE,  KY. — The  Kentucky  Electric  Company  is  contemplat- 
ing  furnishing  steam  heat  in   the  business  portion   of  the  city. 

SHREVEPORT,  LA. — At  an  election  held  Oct.  17  the  proposition  to 
issue  bonds  to  the  amount  of  $310,000  to  construct  a  municipal  electric- 
light  and  power  plant  was  defeated. 

BINGHAM.  MAINE.— The  local  power  house  of  the  Central  Maine 
Power  Company  was  destroyed  by  fire  on  Oct.  10,  leaving  the  town  with- 
out electrical  service.  The  company  is  now  erecting  a  transmission  line 
from  Skowhegan  to  Bingham,  which  will  be  ready  for  operation  in  a 
short  time. 

CORINN.\,  M.MNE. — The  Central  Maine  Power  Company  is  extend- 
ing its  transmission  line  from  the  main  power  line  between  Dexter  and 
Pittsfield    to    Corinna   to    supply   electricity    here.     The    local    electric-light 
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plant  was  burned  several  weeks  ago,  and  the  town  has  been  without  elec- 
trical service  since. 

DOVER,  MAINE.— The  Greenville  Light  &  Power  Company  has  pur- 
chased the  plant  and  holdings  of  the  Dover  &  Foxcroft  Light  &  Heat 
Company. 

IIARTL.\ND,  MAINE.— The  Hartland  Electric  Light  &  Power  Com- 
pany has  filed  amendments  to  its  charter  increasing  its  capital  stock  to 
$25,000. 

BALTIMORE,  MD. — .■\pplication  has  been  made  to  the  County  Com- 
missioners to  extend  the  electric-light  system  to  Randallstown,  a  distance 
of  3  miles  from  the  present  terminus  of  the  line. 

FT.  WASHINGTON,  MD.— Bids  will  be  received  at  the  office  of  the 
ciuartcrmaster.  Ft.  Washington,  Md.,  until  Oct.  31  for  furnishing  miscel- 
laneous electrical  supplies.  For  further  information  address  Lieut.  D.  N. 
Swan,  Jr.,  quartermaster. 

CmCOPEE,  MASS.— The  Board  of  Aldermen  has  voted  to  appro- 
priate $96,000  for  rebuilding  and  enlarging  the  municipal  electric-light 
plant. 

MALDEN,  M.'\SS. — The  City  Council  has  rejected  the  contract  re- 
cently submitted  by  the  Maiden  Electric  Company  for  lighting  the  streets 
of  the  city  for  a  term  of  t^n  years  and  has  asked  that  the  entire  matter 
be  referred  to  the  Board  of  State  Gas  and  Electric  Light  Commissioners. 
The  company  offered  to  reduce  the  price  of  arc  lamps  from  $100  to  $98 
each  per  year  and  similar  reduction  on  other  lamps. 

ANN  AUBOR,  MICH.— Plans  have  been  completed  by  the  Eastern 
Michigan  Edison  Company  for  the  erection  of  an  electric-generating 
plant  at  .Ann  Arbor,  involving  an  expenditure  of  $250,000.  The  proposed 
plant  will  be  located  on  the  Huron  River,  near  the  water-works  pumping 
station,  where  a  dam  will  be  built  which  will  form  a  pool  or  basin  cover- 
ing about  300  acres.  This  will  be  known  as  the  Barton  plant,  and  will 
have  an  output  of  800  hp,  which  will  be  supplied  to  the  customers  ot 
Ihe  Washtenaw  Light  &  Power  Company  in  Ann  Arbor,  Ypsilanti,  Saline, 
Wayne  and  Dearborn.  Wheil  this  plant  is  completed  the  Argo  dam  will 
lie  removed  and  the  Argo  generating  plant  will  be  used  as  a  substation. 
Contracts   for   erection    of  the   plant   will  be   awarded   within   thirty  days. 

DETROIT,  MICH.— The  Hupp  Corporation  has  awarded  the  contract 
for  the  construction  of  its  new  power  plant. to  the  Rutley  Construction 
Company,  of  Detroit,  Mich. 

HANCOCK,  MICH.— It  is  reported  that  the  City  Council  is  consider- 
ing the  question  of  installing  a  municipal  electric-light  plant  in 
Hancock.  It  is  expected  that  th;  proposition  will  be  submitted  to  the 
voters  at  the  election  next  spring. 

JACKSON,  MICH. — It  is  reported  that  preliminary  arrangements  have 
been  made  to  lease  the  property  of  the  Michigan  United  Railways  Com- 
pany for  a  period  of  999  years  to  a  corporation  which  will  start  with  a 
paid-up  capital  stock  of  $2,000,000.  Lender  the  terms  of  the  proposed  lease 
the  Michigan  United  Railways  Company  is  to  make  extensions  and  im- 
provements to  its  property,  involving  an  expenditure  of  $3,265,000,  which 
will  be  met  by  an  issue  of  bonds. 

REED  CITY,  MICH.— Part  of  the  dam  of  the  Osceola  Light  &  Power 
Company,  of  Reed  City,  was  carried  away  recently,  causing  the  electric 
plant  to  be  closed  down.  The  city  is  now  without  electrical  service,  and 
probably  will  be  for  some  time. 

DULUTH,  MINN.— Plans  have  been  prepared  by  Oscar  Claussen,  of 
St.  Paul,  Minn.,  and  Charles  L.  Pillsbury,  of  Minneapolis,  engineers,  for 
the  installation  of  a  municipal  electric-light  plant,  to  cost  approximately 
$901,798.  The  cost  of  the  power  house  and  machinery  is  estimated  at 
$240,000;  overhead  distributing  system,  $272,855;  underground  distribut- 
ing system,  $85,000,  and  meters.  $72,000.  The  plans  also  include  an  emer- 
gency plant  to  secure  power  from  the  Great  Northern  Power  Company. 

HENDRICKS,  MINN. — A  franchise  has  been  granted  to  Ernest  Smel- 
ser  to  install  and  operate  an  electric-light  system  in  Hendricks. 

KERHOVEN,  MINN.— The  installation  of  a  municipal  electric-light 
plant  is  reported  to  be  under  consideration. 

MINNEAPOLIS,  MINN.— The  Center  Improvement  Association  is 
conducting  a  campaign  to  secure  funds  for  the  installation  of  147  orna- 
mental lamps,  to  cost  $7,025. 

MINNEAPOLIS,  MINN.— The  public  lighting  committee  is  contem- 
plating remodeling  the  electric-light  plant  in  the  court  house  and  the 
city  hall  with  a  view  of  providing  electricity  to  operate  200  ornamental 
street  lamps.  It  is  understood  that  a  consulting  engineer  will  be  en- 
gaged and  bids  called  for  the   work. 

MINNEAPOLIS,  MINN.— Plans  are  being  considered  by  the  City 
Council  for  the  installation  of  ornamental  lamps  in  the  central  district.  It 
is  proposed  to  erect  130  additional  ornamental  lamps  for  which  the  Board 
of  Tax  Levy  recently  appropriated  $7,500,  with  $4,200  for  maintenance 
during  the  year  1912.  The  Bridge  Square  Improvement  Association  is  also 
advocating  the  erection  of  ornamental  lamps  on  Washington  Avenue,  be- 
tween the  'Milwaukee  &  Minneapolis  and  St.  Louis  stations  on  Hennepin 
and  Nicollet  Avenues  and  First  Avenue,  between  Washington  Avenue  and 
High  Street,  and  in  the  vicinity  of  the  Soo  line  station. 

NEW  ULM,  MINN.— In  a  report  submitted  by  Earle  D.  Jackson,  of  St. 
Paul,  Minn.,  the  installation  of  an  additional  engine  and  generator  at  the 
electric-light  and  water-works  plant,  to  cost  $3,800,  is  recommended,  in- 
stead of  the  construction  of  a  condenser  and  cooling  tower,  the  cost  of 
which  is  estimated  at  $11,000. 


llyion, 


iider- 
,    for 


OWATONNA,    MINN.— A.    L.    Ober,    ul     Chatfield,    Minn.,    who 
granted   a    franchise   some   time   ago,    is   plaitning    to   erect    another   jk 
plant  in  Owatonna  to  supply  electricity  from  the  Zumbro  River  lo 
Rochester,  Dodge  Center,  Kassdn,  Clareraont  and  Owatonna. 

RED  LAKE  FALLS,  MINN.— The  city  of  Red  Lake  Falls  is  c 
ing  the  question  of  granting  an  electric-light  and  power  franch 
which  proposals  have  already  been  called  for. 

\VARB.-\,  MINN.— It  is  reported  that  the  village  of  Warba  will  soon 
be  lighted  by  electricity.  Energy  for  operating  the  system  will  be  sup- 
plied by  the  electric  plant  of  the  Warba  Hardwood  Manufacturing  Com- 
pany. 

WINONA,  MINN. — Arrangements  are  being  made  for  extensive  im- 
provements to  the  light,  power  and  water  service  of  the  Winona  Railway 
&  Light  Company,  which  will  involve  an  expenditure  of  about  $20,000. 
The  company  is  now  in  the  hands  of  a  receiver. 

WVKOFF,  MINN. — The  proposition  to  install  an  electric-light  system 
ill   WykofI,  the  cost  not  to  exceed  $3,000,  will  be  submitted  to  a  vote. 

KANSAS  CITY,  MO.— The  question  of  installing  a  new  ornamental 
street-lighting  system  in  the  business  section  of  the  city  is  under  consider- 
ation. 

HELE.\.\,  MONT.— Judge  Carl  Rasch  in  the  federal  court  has  appoint- 
ed George  F.  Shelton,  of  Butte,  Mont.,  receiver  of  the  United  Missouri 
River  Power  Company,  which  owns  the  Canyon  ferry,  the  Ifauser  Lake 
and  the  (Uncompleted  Holter  hydroelectric  plants  on  the  Missouri  River. 
The  receiver  was  appointed  at  the  request  of  the  United  States  Mortgage 
&  Trust  Company,  of  New  York,  N.  Y.,  which  holds  $12,500,000  in  bonds 
of  the  company. 

MISSOULA,  MONT. — The  Clark  Street  Railway  Company  is  planning 
to  build  an  electric  railway  from  Missoula  to  the  foot  of  Flathead  Lake, 

RUBY,  MONT. — Plans  are  being  considered  by  the  Madison  River 
Power  Company  for  the  installation  of  a  lighting  and  power  system 
between  Ruby  and  Virginia  City.  A  transformer  station  is  to  be  erected 
at  Laurin. 

CENTR.\L  CITY,  NEB.— The  City  Council  is  reported  to  have  de 
cided  to  replace  the  present  arc  lamps  with  tungsten  lamps  for  street 
lighting. 

KEARNEY,  NEB. — Plans  are  being  considered  by  the  City  Council  for 
the  installation  of  a  municipal  electric-light  plant,  for  which  plans  and; 
■estimates  have  been  prepared.  It  is  proposed  to  operate  the  plant 
nection  with  the  city  water-works  system.  An  extra  boiler  is  available  at 
the  water  plant,  and  all  that  would  be  required  is  an  extra  engine  and 
electric  generator.  The  present  plan  is  to  light  all  of  Central  Avenue  fron^ 
Nineteenth  Street  to  the  Midway  Hotel,  using  ornamental  standards  with 
cluster  lamps.  In  addition  it  is  proposed  to  furnish  electricity  for  21/ 
lamps  at  street  intersections  and  public  parks  and  school  houses  in  tht 
city. 

NELIGH.  NEB.— Plans  are  being  considered  by  the  business  men  It 
install  an  ornamental  lighting  system  on  the  business  streets  of  the  city 
It  is  proposed  to  replace  the  present  arc  lamps  with  cluster  lamps  erectetji 
on  ornamental  standards. 

NORFOLK,  NEB.— Extensive  improvements  and  additions  are  beinf, 
made  by  the  Norfolk  Electric  Light  &  Power  Company  to  its  propertj 
in  this  city,  including  the  construction  of  a  new  power  house  and  thi 
installation  of  a  500-kw  generating  unit,  consisting  of  a  heavy  dut} 
compound   condensing   engine    and    a   three-phase    generator. 

OVERTON,  NEB.— The  Village  Board  is  reported  to  have  granted  .; 
franchise  to  W.  W.  Hill  to  construct  and  operate  an  electric-light  plan 
for  a  period  of  twenty  years.  The  town  has  contracted  for  twenty  stree,, 
lamps. 

MENDHAM,  N.  J.— The  Borough  Council  has  granted  the  Bernarc. 
Electric  Company  a  forty-year  franchise  and  has  also  entered  into  a  co 
tract  for  street  lighting  for  a  period  of  five  years.  Under  the  terms 
the  contract  the  company  is  to  supply  at  least  forty  lamps  at  the  rate 
$18  per  lamp  per  year  and  to  supply  electricity  to  private  consumers  at 
maximum  rate  of  15  cents  per  kw-hour.  The  Bernards  comp^iny,  which 
controlled  by  the  Eastern  Pennsylvania  Light  &  Power  CompanJ,  h 
agreed  to  make  improvements  to  its  plant  and  distributing  system  and 
be  ready  to  furnish  the  service  witliin  seventy-five  days. 

SPRING  LAKE,  N.  J.— The  Borough  Council  is  considering  the  que 
tion  of  establishing  a  municipal  electric-light  plant  in  conjunction  wii 
the  new  water-works  system. 

TRENTON,   N.   J. — .\rrangements  are   being   made   by  the  Public  S' 
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vice  Electric  Company  to  supply  electricity  fi 
Chancery  Street  in  Princeton,  Monmouth  Junct 
Hopewell  and  other  nearby  places.  When  the 
made  at  the  local  plant  the  power  house  at  Rocki 
Machinery  to  provide  for  2000  additional  hp 
Chancery  Street  plant. 

AUBURN,  N.  Y. — Announcement  has  been  r 
holdings  of  the  Auburn  Telephone  Company,  together  with  the  Ska 
ateles  and  .\llied  Telephone  Companies  in  Onondaga  and  Cayuga  count 
have  been  purchased  by  the  Bell  interests  through  the  Friendship  T' 
phone  Company,  a  holding  company.  These 
been  independent  and  were  among  the  large: 
of  the  Federal  Telephone  Company. 

BINGHAMTON,  N.  Y.— Application  has  be 
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-   liroihcrs,  oi    Chenango   Forks,    for  a  franchise  to  supply  elec- 
r   lamps,   heat   and   motors   in    Binghamton.     The   firm   of  Pct^-rs 

■  is  planning  to  erect  a  large  hydroelectric  plant  c.-,  the  Clienango 
Chenango  Forks. 

\S    F.VLLS,    N.    Y.— The    Stone    &    Webster    Management    Associ- 

■  Boston,  Mass.,  has  taken  over  from  the  receivers  the  physical 
1   .if  the  eight   companies  of   the   Hudson    River   Power   Company. 

i  irlhcr  step  lo  their  rehabilitation  the  various  affiliated  Hudson 
K  r  properties  have  been  deeded  over  to  the  bondholders'  committee, 
ktled  by  James  R.  Hooper  of  the  Xew  F.nglanJ  Trust  Company,  which 
V  in  turn  transfer  them  to  the  proposed  new  company  to  be  incorpo- 
fid  under  New  York  laws.  The  name  of  the  new  company  has  not  yet 
Ik  decided,  but  according  to  the  reorganization  plan,  which  will  in  the 
inediate  future  be  formally  submitted  to  the  Xew  York  Public  Service 
Cimission  for  approval,  the  capitalization  of  the  new  company  will  be 
$;M,000  preferred  stock,  $9,500,000  common  stock,  and  $10,000,000  in 
b.|ls,  of  which  only   $5,000,000  will  be  initially  issued. 

■)U\'ERXEUR.    N".    Y. — The   Xorthern    Power   Company   is  contemplat* 

IB.  he  erection  of  another  transmission  line  from  its  power  plant  located 

at  laniiawa    Falls    lo    Gouverneur,    via    Edwards   and    Fuller\'ille.      The 

V  expects  to  supply  about  800   hp   in   the   village  of  Edwards   for 

irposes  alone.    The  zinc  plant  now  being  erected  near  the  village 

■tlize  electricity   to   operate   its   plant,   and   the   power   company   will 

il?  rvimish  ( nergy  to  the  Ontario  Talc  Company  as  soon  as  preparations 

Arvompleted  to  increase  the  output  of  the  latter  company's  plant. 

>NG  ISL.VND  CITY,  X.  Y.— It  is  stated  that  the  contract  awarded 
Long  Island  Railroad  Company  to  P.  H.  Clements  &  Company 
includes  the  equipment  of  the  entire  railway  from  Long  Island 
Port  Washington  for  electrical  operation. 

YORK.  N.  Y.— Bids  will  be  received  by  Patrick  A.  Whitney, 
-oner  of  Correction,  Department  of  Correction,  148  East  Twen- 
I  -^itcct,  Xew  York.  N.  Y.,  until  Oct.  31.  for  furnishing  material  and 
CTiing  addition  to  power  plant  on  Hart's  Island,  to  be  used  as  engine 
u>lvnamo  room.  Blank  forms  and  further  information  may  be  obtained 
'"    '-ins  and  drawings  seen  at  the  above  office. 

W,  X.  Y. — The  special  lighting  committee  appointed  to  confer 
Olean  Electric  Light  &  Power  Company  to  try  to  secure  a  re- 
in the  rate  for  street  lighting  has  adopted  a  resolution  that  the 
■n  to  install  a  municipal  electric-light  plant,  to  cost  $75,000,  be 
•Ito  the  voters  at  the  general  election  to  be  held  Nov.  7. 
in  Electric  Light  &  Power  Company  has  submitted  a  proposition 
to  supply  street  arc  lamps  at  S.65  each  per  year,  provided  the 
250  lamps  for  a  period  of  ten  years.  The  city  now  pays  $72 
"«r  -ar   for   about    150   lamps. 

OS'EGO,   X.   Y. — Plans  are  being  considered   for   the  installation   of 
rm     iiamental    street-lighting    system     in    the    business    district    of    the 

I  ESTER,    N.    Y.— E.    W.    Edward    &    Son    are    planning    to    build 
house    in    connection    with    their    new    department    store    at    St. 
I  Division  Streets,  Rochester.     Crandall  &  Strobell,  of  Rochester, 
ire  architects. 

I  ESTER,  N.  Y.— The  Board  of  Contract  and  Supply  has  awarded 
tester  Railway  &  Light  Company  the  contract  for  lighting  300 
■n  boxes  at  the  rate  of  $22.63  each  per  year,  making  a  total  of 
rhe  rate  last  year  was  $25  per  lamp;  the  reduction  in  price  is  due 
:^:rcasc  in  the  number  of  lamps,  as  but  200  lamps  had  been  installed 

'■S.\XD  ISL.\XD  PARK,  X.  Y.— Plans  are  being  considered  by 
:5and  Island  Park  .\ssociation  for  the  installation  of  a  heating, 
and  power  plant  at  Thousand  Island  Park  next  year.  The 
the  plant  is  estimated  at  $7,500.  J.  P.  Lewis,  of  Beaver  Falls. 
-  president. 

EA,  N.  C. — The  Azalea  Woodworking  Company,  it  is  stated, 
ke  to  receive  prices  on  a  generator  with  sufficient  output  to  supply 
y  for  sixty  lamps  and  a  Corliss  engine. 

'.AXTOX,  X.   C— The  City   Council   has  granted  H.   L.   Milner  a 
':  to  install  an  electric-light  system  in  Morganton. 
'  iN',  OHIO.— The  Xorthern  Ohio  Traction   &  Light   Company   has 
i   a   proposal    to    the   City    Council    for    a    renewal    of    the   street- 
contract  as  follows:      Fur  arc  lamps,   $60  each   per  year   and   $21 
year   for   incandescent    lamps   on    a    live-year  contract,    and    $55 
pel    lamp  for  arc  lamps  and   $19.75   each   year  for  incandescent 
'    a    ten-year    contract,    with    all-night    and    every-night    service. 
s  under  the   new  contract   are   considerably   lower   than    the   city 
-lying  for  the  service.     The  present  contract  expires  Oct.  12,  1912. 
INX.ATI,  OHIO. — Plans  have  been  completed  by  the  Cincinnati. 
8:  Dayton  Railroad  Company  for  the  installation  of  a  telephone 
tig    system    on    its    main    lines    between    Cincinnati    and    Toledo. 
d  between  Hamilton,   Ohio,   and   Indianapolis,   Ind. 
F.LAXn,    OHIO.— The    City    Council    has    adopted    a    resolution 
i;  for  the  appointment   of  a   committee   to   make   an   investigation 
tites  of  electricity  for  lamps  now  charged  by  the  Cleveland  Elcc- 
tininating   Company.     This  action    was   brought    about    through    an 
Hon  of  a  measure   fixing  the   maximum    rate   at   8  cents   per   kw 
-'1   the  "minimum   at   4  cents    per    kw-hour.     The    question    of   sub 
•he  proposition  to  issue  $2,000,000  in  bonds  for  extensions  to  the 
--'1  lighting  plants  to  the  voters  is  under  consideration. 
lONT,   OHIO— Th?    City    Council    has    adopted    a    resolution    au- 


thorizing the  service  director  to  call  for  bids  to  be  opened  on  Xov.  21  for 
a  new  contract  for  lighting  the  streets  for  a  period  of  ten  years,  involving 
an  expenditure  of  $150,000.  Plans  and  specifications  for  the  new  contract 
have  been  prepared  by  F.  Froehlich,  of  Toledo,  Ohio.  The  Fremont 
Yaryan  Company  has  the  jne.seni  contract  for  street  lighting,  which  has 
expired. 

MARTIX'S  FERRY.  OHIO.— The  City  Council  is  considering  the 
question  of  purchasing  new  arc  lam|>s  for  lighting  the  streets  of  the 
city. 

BROMIDE,  OKLA.— The  Bromide  Ooolitic  Stone  Works,  it  is  reported, 
are  in  the  market  for  a  150-kw,  alternating-current,  three-phase  generator. 

-MLLUROW,  OKLA.— F.  R.  Stone,  of  Lima,  Ohio,  is  reported  to  have 
secured  the  contract  for  the  construction  of  the  combined  elcctric-Iight 
plant  and  water-works  pumping  station  for  the  city  of  Muldrow,  at  $26,- 
760. 

SULPHUR,  OKLA.— The  Rapid  Transit  Interurban  Company,  of  Te- 
cumseh,  Okla.,  is  reported  to  be  contemplating  the  installation  of  an  elec- 
tric plant  to  supply  electricity  to  cities  along  the  route  of  its  proposed 
railway. 

TULS.A,  OKL.\. — .\I1  bids  submitted  for  the  installation  of  gas  and 
electric  fixtures  in  the  county  court  house  are  reported  to  have  been 
rejected  by  the  Board  of  County  Commissioners,  as  all  were  in  excess 
of  the  architect's  estimate.  The  clerk  has  been  notified  to  call  for  new 
bids  and  the  architect  was  instructed  to  prepare  specifications  calling  for 
less  expensive  goods. 

.\LB.\.\Y,  ORE. — The  City  Council  has  revoked  the  franchise  of  the 
Portland,  Eugene  &  Eastern  Railway  Company  on  all  streets  where  tracKs 
have  not  been   laid. 

B.\KER,  ORE.— The  Central  Oregon  Power  &  Irrigation  Company,  le- 
cently  organized,  is  planning  to  irrigate  a  large  tract  of  land  in  Harney 
County.  The  company  proposes  to  utilize  electricity  generated  by  water- 
power  of  Blitzen  River  to  pump  water  from  Malheur  Lake  for  irrigation 
purposes.  The  first  unit  to  be  irrigated  will  consist  of  10,000  acres.  It  is 
estimated  that  there  is  sufficient  power  and  available  water  and  land  to 
increase  the  project  to  40,000  acres.  Surveys  are  being  made  under  the 
direction  of  C.  W.  Parrish,  irrigation  engineer  of  the  Pacific  Power  & 
Light  Company,  who  is  one  of  the  incorporators.  W.  A.  Pope  and  S.  S. 
Stuart  are  also  interested  in  the  enterprise.  We  are  informed  that  the 
Pacific  Power  &  Light  Company  has  no  connection  whatever  with  the  new 
company. 

EUGEXE,  ORE. — The  City  Council  has  passed  an  ordinance  providing 
for  the  sale  of  $25,000  in  bonds  for  street  lighting.  Tungsten  series 
lamps,  it  is  said,  will  be  installed. 

EUGEXE,  ORE.— The  City  Council  has  refused  the  offer  of  the 
Oregon  Power  Company  to  purchase  the  municipal  electric-light  plant. 
The  city  is  planning  for  the  installation  of  a  complete  transmission  and 
distributing  system  from  the  municipal  plant  at  Walerville,  bonds  for 
which   were   recently  voted. 

LENTS,    ORE.— The   Commercial   Club 
ing  the  streets  of  the  town  by  electricity. 

MYRTLE  CREEK,  ORE.— The  City  Council  is  planning  to  increase 
the  output  of  the  municipal  lighting  plant,  for  which  machinery  is  being 
purchased. 

.\LTOOXA,  PA.— The  Pemi  Central  Light.  Power  &  Heat  Company 
is  extending  its  transmission  line  to  the  powder  works  at  Horrell  sta- 
tion to  supply  electricity  to  operate  the  works.  The  line  is  being  erected 
over  Brush  and  Scotch  Mountains. 

C.VRLISLE,  P,-\. — The  City  Council  has  passed  a  resolution  authorizing 
the  installation  of  an  ornamental  lighting  system  for  the  public  square. 
It  is  proposed  to  erect  twelve  ornamental  lamp  standards  carrying  cluster 
lamps  at  each  of  the  six  corners  and  four  arc  lamps  at  the  avenue  inter- 
sections. Five  or  eight  lamps  will  be  erected  on  each  standard.  At  pres- 
ent there  are  nine  arc  lamps.  The  cost  will  be  paid  by  the  churches,  sev- 
eral banking  concerns,  County  Commissioners,  the  borough  and  the  Car- 
lisle Gas  &  Water  Company. 

PHILADELPHIA.  PA.— Sealed  proposals  will  be  received  by  Joseph 
F.  Hasskarl,  director,  at  the  D-partment  of  WTiarves,  Docks  an^  Ferries, 
55  Bourse  Building.  Philadelphia,  Pa.,  until  Nov.  1,  for  furnishing  electri- 
cal apparatus  for  Vine  Street  Pier  and  immigrant  quarters.  The  cost  of 
the  work  is  estimated  at  $5,500. 

PIXE  GROVE.  PA.— An  eflFort  is  being  made  to  install  an  electric- 
light  system  in  Pine  Grove.  F.  H.  Hochrath,  of  Philadelphia,  is  interested 
in  the  project  and  proposes  to  furnish  the  service  through  the  plant  of  the 
Tremont  &  Pine  Grove  Electric  Light,  Heat  &  Power  Company,  which  is 
located  in  Tremont.  At  present  the  streets  of  the  town  are  lighted  by  oil 
lamps. 

RED  B.\XK.  PA.— The  Red  Bank  Electric  Company  has  filed  a  certifi- 
cate  showing  an   increase   in   its   indebtedness  to   the   amount   of  $10,000. 

ROYERSFORD,  PA.— The  City  Council  has  decided  to  submit  the 
proposition  to  estaolish  a  municipal  light  filant  in  Royersford  to  a 
vote  at   the   Xovember  election. 

SH.\ROX.  P.\. — The  City  Council  is  considering  the  question  of  es- 
tablishing a   municipal   electric-light    plant,   to   cost   approximately  $50,000. 

BLUNT,  S.  D.— The  local  electric-light  plant,  owned  hy  the  .Aberdeen 
Engineering  Company,  has  been  purchased  by  Frank  J.  Gunsalus,  of 
Blunt.     The  price  paid  for  the  plant  was  $15,000.  and  includes  city  fran- 
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chise,  contract  and  power  plant.     G.  A.  McLaughlin,  of  Aberdeen,  S.  D., 
IS  president  and   manager   of  the  Aberdeen   Engineering   Company. 

FLANDREAU,  S.  D.— The  installation  of  an  electric-light  plant  in 
Flandreau  is  reported  to  be  under  consideration.  Foster  Philips  is 
iaid  to  be  interested  in  the  project. 

GARRETSON,  S.  D. — Investigations  are  being  made  by  J.  A.  Wiberg, 
of  Luvcrne,  Minn.,  with  a  view  of  installing  and  operating  an  electric- 
light  plant   in   Garretson. 

I'lIlLIP,  S.  D. — Application  has  been  made  to  the  City  Council  by 
I-.  E.  Morrison  for  a  franchise  to  establish  an  electric-light  plcmt  in 
I'hilip. 

PIERRE,  S.  D. — The  United  States  government  is  installing  an 
electric-light  plant  at  the  Cheyenne  River  agency. 

STICKNEY,  S.  D. — It  is  reported  that  local  capitalists  are  organizing 
a  company  for  the  purpose  of  establishing  an  electric-light  plant  in 
Stickney. 

CHATTANOOGA,  TENN. — Plans  arc  being  considered  by  the  East 
Tennessee  Telephone  Company  for  further  extension  of  its  telephone 
cables,  which  will  involve  an  expenditure  of  from  $30,000  to  $35,000. 

LONSDALE,  TENN.— The  Council  has  granted  the  Eastern  Tennessee 
Power  Company  a   franchise  to  supply  electricity  in  Lonsdale. 

BRYAN,  TEX. — Arrangements  have  been  made  by  the  City  Council 
for  issuing  $23,000  in  bonds  for  improvements  to  the  public  utility 
plants,  of  which  $7,000  will  be  used  for  the  electric-light  plant. 

C.-\MERON,  TEX.— Extensive  improvements  are  contemplated  by  the 
C.imeron  Water,  Power  &  Light  Company,  which  will  involve  an  expendi- 
Uire  of  about  $18,000.  Plans  for  the  proposed  improvements  have  been 
prepared  by  N.  Warrenfield,  of  Dallas,  Tex.  The  company  was  recently 
awarded  a  contract  to  supply  the  city  with  water  and  street  lighting  for 
a  term  of  twenty  years. 

COTULLA,  TE.X. — J.  R.  Black,  of  Cotulla,  is  planning  to  construct 
a  dam  across  the  Nueces  River  to  form  a  storage  reservoir  to  supply 
water  to  irrigate  12,000  acres  of  land.  A  hydroelectric  and  cotton  mill 
will  be  installed  in  connection  with  this  project.  Electricity  generated 
by  the  hydroelectric  plant  will  be  transmitted  to  Cotulla  and  other  places 
in  this  vicinity. 

GALVESTON,  TEX.— Capital  stock  of  the  Galveston-Houston  Elec- 
tric Company  to  the  amount  of  $300,000  is  being  offered  for  sale,  the 
proceeds  to  be  used  for  extensions  and  improvements  to  the  property; 
to  meet  the  increasing  demands  made  upon  the   company 

KENEDY,  TEX.— A  new  electric-light  plant  is  being  erected  in  Kenedy 
by  the  Kenedy  Light  &  Power  Company.  The  proposed  plant  will  have 
sufficient  output  to  supply  2000  lamps.  The  company  expects  to  have  the 
plant  ready  for  operation  about  Nov.  1  and  to  establish  a  twenty-four- 
hour  service  about  Jan.  1,  1912.  Messrs.  Autry  and  McAda  are  interested 
in  the  company. 

MIDLAND,  TEX. — The  City  Council  has  contracted  with  the  Midlan.l 
Light  Company  for  the  installation  of  a  number  of  additional  lamps. 
The  company  is  planning  to   improve  its  plant. 

S.-\N  ANTONIO,  TEX. — The  Medina  Irrigation  Con)pany,  which  is 
constructing  a  dam  and  irrigation  system  near  San  Antonio  at  a  cost  of 
about  $6,000,000,  is  planning  to  erect  large  cotton  mills  and  oil  mills 
and  other  industrial  plants  to  utilize  products  that  are  to  be  raised  upon 
Ihe  land  that  is  to  be  reclaimed.  The  main  dam  will  be  170  ft.  high,  107 
ft.  thick  at  the  base,  about  50  ft.  wide  at  the  top  and  1500  ft.  long.  The 
reservoir  will  cover  approximately  6000  acres  and  hold  enough  water  to 
irrigate  100,000  acres  of  land.  A  second  reservoir  will  be  built  below  the 
main  dam  by  construction  of  another  dam  40  ft.  high  and  about  1000  ft. 
long.  The  canals  and  laterals  will  have  a  total  length  of  about  228  miles. 
Plans  have  been  prepared  for  the  installation  of  a  hydroelectric  plant  in 
conni^ction  with  the  irrigation  system.  The  construction  of  an  electric 
interurban  railway  to  extend  from  San  Antonio  through  the  irrigated 
property  and  intermediate  towns  is  contemplated,  work  on  which  will 
soon  begin.  This  company  is  one  of  the  several  projects  which  F.  S. 
Pearson,  of  New  York,  N.  Y.,  and  associates  are  interested  in. 

SHERM.'^N,  TEX. — An  executive  committee  has  been  appointed  in 
Sherman  to  take  charge  of  the  work  of  arranging  the  details  for  the 
construction  of  an  interurban  railway  between  Sherman  and  Greenville, 
and  also  between  Gainesville  and  this  city.  A  fund  of  $20,000  has  been 
raised  to  pay  for  preliminary  work  on  the  project.  C.  B.  Dorchester,  E. 
B.  Caraway,  D.  B.  Lyon,  C.  C.  Mayhew  and  Joseph  Etler  are  members 
of  the  committee. 

TEMPLE,  TEX. — The  construction  of  an  interurban  electric  railway 
between  Temple  and  Marlin,  a  distance  of  about  30  miles,  il"  under 
consideration  by  a  syndicate  of  Dayton,  Ohio,  men,  headed  by  Dr.  S.  F. 
George.  The  promoters  are  asking  a  bonus  of  $75,000  from  the  resi- 
ilents  of  the  towns  on  the  route  of  the  proposed  railway.  Of  this  amount 
the  citizens  of  Templb  will  be  required  to  donate   $50,000. 

VICTORI.A,  TEX. — The  City  Council  has  granted  the  St.  Louis, 
r.ronwnsville  &  Mexico  Railway  Company  a  fifty-year  franchise  to  con- 
struct and  operate  a  system  of  motor  cars  in  Victoria.  The  company  is 
planning  to  extend  its  steam  railway  from  Bloomington  to  Victoria,  an, I 
Ihe  proposed  motor-car  system  in  this  city  will  be  operated  in  connection 
uith  that  line.  The  company  was  recently  granted  a  similar  franchise 
in  Brownsville. 
MONROE,   UTAH. — At   the    special   election   held   Oct.    12    the    propo- 


sition   to    issue    bonds    to    the    amount    of    $10,000    to    purchase   the   local 
electric-light   plant   w'as  carried. 

OGDEN,  UTAH. — The  Merchants'  Light  &  Power  Company  has  awarj 
ed  a  contract  to  the  Falkenau  Electrical  Construction  Company,  of  Chi 
cago,  111.,  to  complete  the  permanent  substation  equipment  and  to  ercc 
the  main  trunk  lines  which  will  transmit  electricity  to  all  parts  of  the  c\u 
for  commercial  purposes.  The  entire  work  will  call  for  an  expenditiir 
of  about  $75,000.  The  company  is  now  erecting  arc  lamps  for  Hghtinv 
the  streets-  of  the  city.    P.  M.  Parry  is  manager. 

SALT  LAKE  CITY,  UTAH— The  Salt  Lake  &  Ogden  Electric  Railwa 
Company  expects  to  purchase  a  500-kw  high-pressure  steam  turbine  fo 
its  power  plant  in  Salt  Lake  City. 

ST.  JOHNSBURY,  VT.— The  St.  Johnsbury  Electric  Company  i 
erecting  a  new  power  station  on  the  former  Carrick  property,  whic! 
it  expects  to  have  completed  by  Jan.  1.  This  is  the  fourth  station  t 
be  operated  by  the  company  and  will  give  the  company  a  large  suppi 
of  power  for  manufacturing  purposes.  To  encourage  new  industries  t 
locate  in  St.  Johnsbury  the  company  announces  that  it  is  ready  to  erec 
a  building  for  any  reliable  manufacturing  firm  that  may  wish  to  locat 
there  and  rent  the  same  for  6  per  cent  on  its  actual  cost  and  furni^ 
the  company  energy  at  the  regular  rate.  The  St.  Johnsbury  company  h; 
extended  its  system  to  Danville  and  will  supply  electricity  for  liglitin 
the  streets  and  residences  in  that  village.  Preparations  arc  being  ma' 
to  extend  its  transmission  lines  to  East  Johnsbury  and  Concord.  Tl 
streets  in  Concord  vvill  be  lighted  by  forty  32-cp  incandescent  lamps. 

DANVILLE,  VA.— The  Board  of  Aldermen  has  approved  of  the  1 
cation  of  the  new  municipal  electric-light  plant,  which  will  be  erecii 
at  a  cost  of  $150,000.  The  proposed  plant  will  be  located  on  Brid: 
Street,  on  what  is  known  as  the  old  Lee  Warehouse  property. 

ELLENSBURG,  WASH.— Resolutions  have  been  passed  by  the  C 
Council  creating  improvement  districts  for  the  installation  of  stre 
lighting  systems.     Cluster   lamps   will   be   erected   in   the   business  dislri 

NEWPORT,  WASH. — The  telephone  system  of  the  Newport  Te 
plione  Company  has  been  acquired  by  the  Interstate  Telephone  Compai 
of  Spokane,  for  a  consideration  of  $25,000.  The  Newport  system  v 
be  connected  with  the  long-distance  lines. 

OTHELLO,  WASH.— The  Washington  Fruit  Lands  &  Irrigation  C< 
pany  is  planning  to  install  electric  pumping  machinery  on  the  Colum 
River  highlands. 

SEDRO-UOOLI.EY,  WASH.— Bids  will  be  received  by  the  St 
Board  of  Control,  Olympia,  Wash.,  until  Nov.  6  for  the  erection  0 
power  house  and  also  for  mechanical  equipment,  boilers,  engines,  e 
for  power  plant  for  the  Northern  Hospital  for  Insane  at  Sedro-Wool' 
Plans  may  be  seen  at  the  office  of  Saunders  &  Lawton,  architects,  Ala 
Building,    Seattle,   Wash. 

SULTAN,  WASH.— The  city  clerk  is  reported  to  have  been  authori 
to  advertise  for  bids  for  the  installation  of  a  lighting  system.  . 

SPOKANE,  WASH. — It  is  reported  that  work  will  soon  begin  on  '} 
construction  of  the  spillway  dam  at  Long  Lake,  30  miles  northi 
Spokane,  where  the  Washington  Water  Power  Company  proposes 
develop  90.000  hp.  The  proposed  dam  will  be  320  ft.  in  length,  I9C 
at  the  highest  point  and  145  ft.  in  width  at  the  base,  built  of  cyclof 
masonry.  The  spillway  is  to  be  surmounted  with  three  roller  dams,  ( 
25  ft.  in  length  and  19  ft.  in  diameter.  The  tunnel  through  which 
flow  of  the  Spokane  River  will  be  diverted  is  225  ft.  in  length  and  o|  i 
into  a  cut  of  250  ft.  The  entrance  to  the  tunnel  will  be  of 
forced  concrete  construction  and  steel  girders.  The  cost  of  the  ei  :< 
work  is  estimated   at  $4,000,000. 

TOPPENISH,  WASH.— The  Reservation  Electric  Company  is  1 1 
ning   to    install   an    electric-lighting   system    at   the    Yakima   Indian   C  P 

MADISON,  WIS.— Bids  will  be  received  by  the  State  Board  of    1-  | 
trol,   Madison,   Wis.,   until   Nov.    1,   for   rewiring  the  lighting  fixture!  ■ 
the  Northern  Hospital  for  Insane  at  Winnebago.  Wis.     Vaughn  &  M 
of   Milwaukee,   Wis.,   are  consulting   engineers. 

CHEYENNE,  WYO.— It  is  reported  that  investigations  have  been  : 
by  a  party  of  capitalists  headed  by  L.   D.   McCall  of  power  and  irng 
projects  in  the  State  of  Wyoming.     As  a  result  of  this  investigation,  ■ 
said,  a  company  will  he  incorporated  with  a  capital  stock  of  $2,500,0'  ttt;    ,- 
develop    two    water-power    sites    in    Carbon    County    and   irrigate  20  M^     ' 
acres  of  land   in   the   Encampment  and    Saratoga   districts. 

CALGARY,    ALT  A.,    CAN.— The    Western    Canada    Power,    Hc^ 
Light   Company    is  planning   to   lay   mains   from    Bow   Island   to  Cal 
also  to  Macleod,  Claresholm,  Granum,  Staveley,  Nanton,  High  Rivei  id' 
Okotoka. 

CALGARY.    ALTA,    CAN.— Sealed    tenders    will    be    received   b: 
City    Commissioners,    Calgary,    Alta.,    until    Nov.    IS    for   both   track  "d 
line    material    for   street    railway.     For    further    information   apply  t  "°    s^, 
City  Commissioners. 

TRAIL.    B.    C,    CAN.— The   Canadian    Pacific   Railway  9'""P'">'' ^fj^i.^', 
reported,   is  contemplating   equipping  its  railway   from  Trail  to  Ros "  ' 
B.    C,  for  electrical  operation. 

VANCOUVER,    B.   C,    CAN.— The   fire  and   police  committee  h;  au- 
thorized  City   Electrician   McCrossan   to   call   for   bids   for  the  insta  10'^ 
of    an    ornamental    street-lighting    system    on    Hastings    and    neigh  '^^ 
streets.     An   underground   distributing  system   will   be  installed, 
lamp  standards   erected. 


aj. 


^^' 


.  250 


K   26,    191 1. 


ELECTRICAL     WORLD. 


1089 


<  iL'VER,  B.  C.  CAN.— The  Canadian  Pacific  Railway  Company 
.  .,„::cd  to  have  acquired  a  power-plant  site  on  the  Adams  River, 
w  re  It  proposes  to  erect  a  hydroelectric  plant.  Electricity  generated 
•fhe  proposed  plant,  it  is  said,  will  be  used  to  operate  a  section  of  its 
r;'*ay,   which   will   be  equipped   for  electrical   operation. 

ANCOUVER,  B.  C,  CAN.— The  Western  Canada  Power  Company 
hi  purchased  a  site  in  Vancouver  on  which  it  proposes  to  erect  a 
Sitation.  The  property  is  located  on  Powell  Street,  opposite  the 
B  ish  Columbia  Sugar  Refinery  Works.  It  is  expected  to  have  the 
ft  on  completed  in  time  to  receive  energy  from  the  company's  hydro- 
eltric  plant  at  Stave   Falls  the  latter  part  of  November. 

EACH\TLLE,  OXT..  CAN.— The  village  of  Bcachville  is  contem- 
pling  the  installation  of  an  electric-light  system,  electricity  for  same 
IC'C  secured  from  the  Hydroelectric  Power  Commission  The  proposi- 
t)<  will  soon  be  submitted  to  the   ratepayers. 

\LT.   ONT.,    C.\N. — The   Water   Works   Commission   has   decided   to 

Niagara    power    to    operate    the    water-works    pumping    plant.      It 

-cd   to   use    100  hp   to  be   furnished   by   the   Hydroelectric   Power 

-■.on.      A    bylaw    was    recently    passed    appropriating    $5,000    for 

to.  .vcxuents  to  the  pumping  station. 

3RT  HOPE,  ONT..  CAN.— The  plant  and  holdings  of  the  Port  Hope 

"'     'c   Light   &  "^wer   Company   have  been   purchased  by  the   Seymour 

CompanyiVpf    Campbellford.       Thomas    Tuer,    superintendent    of 

.t.  has  bceti   appointed  local  manager  for  the  new  company. 

INTO,   ONT.,   CAN.— Tenders  will   be   received   until   Nov.    1    for 

'.ruction    of    an    extension    to    the    power    house    of    the    Toronto 

Company,    at    Niagara    Falls,    Ont.     Plans    and    specifications   may 

oe     n   and   further   information   obtained    from    E.   J.   Lennox,    164    Bay 

Si'  t,  Toronto,  Ont. 

■  \DALA.TARA.     MEX.— The     Chapala     Hydroelectric     &     Irrigation 

.■    will    soon    complete    the    installation    of    its    new    hydroelectric 

Puente  Grande,   and   will   remodel   and   reconstruct   its  transmis- 

-tem   extending   to   the   Hostatipaquillo    and    Etzatlan    mining   dis- 

iCO  CITY,  MEX.— The  Mexico  Light  &  Power  Company,  which 
y  completed  the  construction  of  another  of  its  large  dams  to 
wi  .ve  the  water  supply  for  its  hydroelectric  plant  at  Necaxa,  will 
soc  install  additional  equipment  that  will  add  30,000  hp  to  the  present 
out;t  of-  the  plant.  Announcement  has  been  made  that  the  Mexico 
Tr.,  ways  Company,  a  subsidiary  of  the  company,  which  operates  the 
deric  railway  system  in  the  federal  district  and  this  city,  will  soon 
begj  work  on  the  construction  of  an  electric  interurban  railway  to  ex- 
lenj  from  this  city  to  Puebla.  a  distance  of  129  miles,  and  also  to 
Pfei;ica,  a  distance  of  94  miles. 

*  '"OLES.  MEX.— Plans  are  being  considered  by  C.  W.  Phillips  and 
^  for  the  installation  of  a  hydroelectric  plant  near  the  Penn- 
sold  mines,  near  Nogales.  Other  machinery  will. also  be  installed. 
^AL.  CHIHUAHUA,  MEX.— Edmund  Putnam  and  associates  arc 
.'  to  install  an  electric  hoist  and  other  machinery  at  the  Provi- 
■iiinc,  near  Parral, 
LUIS  POTOSI.  MEX.— It  is  reported  that  the  local  streetcar 
operated  under  the  name  of  the  San  Luis  Tramway  Company, 
purchased  by  English  interests,  will  be  equipped  for  electrical 
1,  work  on  which  will  begin  in  the  near  future.  The  same  inter- 
is  said,  are  negotiating  for  the  purchase  of  the  street-railway 
^n  Tampico.  If  the  deal  is  consummated  the  system  will  be 
!  for  electrical  operation. 


New  Industrial  Companies. 


ATLANTIC  VEHICLE  COMPANY,  of  New  York,  N.  Y.,  has 
•  nitd  a  charter  with  a  capital  stock  of  $10,000  for  the  purpose 
lacturing  motor  vehicles.  The  incorporators  are:  Philip  A.  Car- 
East  Forty-seventh  Street;  Joseph  F.  Dempsey  and  Eugene  A. 
,  59  Wall  Street,  all  of  New  York>'N.  Y. 

\LTTOMATIC  CALENDAR  CLOCK  COMPANY,  of  Wilmington, 
5  been  incorporated  with  a  capital  stockot  $1,000,000  by  J.  F. 
I  D.  Rhodes,  of  Washington,  D.  C,  and  A.  P.  Stevenson,  of 
ton.  Del.  V 

nURTIS  COMPANY,  of  Trenton,  N.  J.,  lias  been  incorporated 
capital  stock  of  $123,000  to  deal  in  electric  fixtures,  etc.  The  in- 
"rs  are:  J.  Woolsiy  Burtis,  3  North  Montgomery  Street;  Alleyne 
■•36  East   State   Street,   and   Hervery   S-    Moore,    all    of   Trenton, 

DISC-OPHONE    COMPANY,   of    New   York,   N.    Y..   has   been 

-atrd  with  a  capital  stock  of  $10.d00  by  William   C.   Crumlish,   of 

■  'on,    Del.:    Howard    Bayley,    Thirty-first    Street    and    Broadway, 

lliara   F.    Rea.   456   Broadway,    New   York,    N.    Y.      The   company 

-  to  manufacture  talking  machines,   records  and  supplies. 

DOUBLE-PHONE  MANUFACTURING  COMPANY,  of  Boston, 

^i^  has  been   granted   a  charter   with   a   capital   stock  of   $100,000    to 

"""xture  double-phones.    E.  Berger  is  president  and  G.   M.  Faulkner, 

•'  Bokline,  Mass.,  treasurer. 

Tl.  GARLAND  CONSTRUCTION  COMPANY,  of  Rochester,  N.  Y-., 
■"  :n  incorporated  with  a  capital  stock  of  $10,000  for  the  purpose  of 
O'n  a   general    contracting    and    engineering    business,   etc.      The    incor- 


porators are:  Edson  G.  Whitcomb,  48  Powers  Building;  Gordan  Gar- 
land, 391  Birr  Street,  and  Everett  K.  Van  Allen,  530  Powers  Building,  all 
of  Rochester,  N.  Y. 

THE  INDIANA  GAS  ENGINE  COMPANY,  of  Indianapolis,  Ind., 
has  been  incorporated  with  a  capital  stock  of  $25,000  to  manufacture  gas 
engines  and  all  kinds  of  mechanical  and  electrical  machinery  and  de- 
vices. The  incorporators  are:  Granville  G.  Westerficld,  James  W. 
Comaty,    Samuel    S.    Brewer   and   Bernard   Korbly. 

THE  INTERNATIONAL  MOTOR  CO.MPANY,  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $10,000,000,  by  Richard  S.  Aldrichs,  Graham  Fos- 
ter and  Joseph  A.  Bennett,  of  New  York,  N.  Y.,  and  Harry  W.  Davis, 
of  Wilmington,  Del.  The  company  proposes  to  manufacture  motors,  en- 
gines and  incidental  devices. 

THE  PAUL  LACROIX  AUTOMOBILE  COMPANY,  of  New  York, 
N.  v.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000 
to  manufacture  and  deal  in  motor  vehicles.  The  incorfwrators  are: 
Paul  Lacroix,  353  West  Eighty-fifth  Street;  Harry  U.  Kibbe,  258  River- 
side Drive;  Harvey  T.  .^ndrcws,  35  Mount  Morris  Park  West,  all  of  New 
York,  N.  Y. 

THE  QUEEN  CITY  ELECTRIC  AUTOMOBILE  COMPANY,  of  Buf- 
falo, N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $50,000  by  A. 
C.  Towne,  of  Kenmorc,  N.  Y. ;  C.  S.  Chamberlain,  93  Lancaster  Avenue, 
and  Moses  T.  Day,  1212  Prudential  Building,  Buffalo,  N.  Y. 

THE  THERMODYNE  ENGINE  COMPANY,  of  New  York,  N.  Y-, 
has  been  incorporated  by  William  Esson,  161  West  105th  Street;  W.  H. 
Frilchman  and  L  T.  Fetzer,  44  Pine  Street,  all  of  New  York,  N.  Y.  The 
company  is  capitalized  at  $30,000  and  proposes  to  manufacture  machinery, 
engines,  etc. 

THE  UNION  OXYCARBIDE  COMPANY,  of  New  York,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $50,000  for  the  pur- 
pose of  doing  a  mechanical  engineering  business  and  manufacturing  ma- 
chinery. The  incorporators  are:  G.  H.  Schwarz,  A.  M.  Bremer  and  P.  A. 
Rose,  of  New  York,  N.  Y. 

THE  UNITED  RAILWAY  APPLIANCES  COMPANY,  of  Salamanca, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  J.  Har- 
vey, C.  Paul  and  J.  E.  Maloney,  of  Salamanca.  The  company  proposes 
to  manufacture  railroad  appliances  and  supplies. 


Nets)  Incorporations. 


ATLANTA,  GA.— A  charter  has  been  granted  to  the  Georgia  Railway 
&  Power  Company  with  a  capital  stock  of  $27,000,000.  The  company  is  to 
take  over  the  plant  and  holdings  of  the  Georgia  Railway  &  Electric  Com- 
pany, of  Atlanta,  and  all  the  hydroelectric  plants  in  the  north  and  north- 
eastern sections  of  the  State.  C.  Elmer  Smith,  of  York,  Pa.,  is  to  be 
president  of  the  company. 

BENTON,  ILL. — The  Egyptian  Southern  Railway  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000  to  construct  an  electric 
railway  from  McLeansboro  to  Herrin.  The  directors  are:  Walter  W. 
Williams,  W.  H.  Hart,  George  A.  Powers,  L.  W.  Brand,  all  of  Benton, 
111. 

BRADFORD,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Central  Illinois  Interurban  Railroad  Company,  with  a  capital  stock  of  $100,- 
000.  The  company  proposes  to  build  an  electric  railway  from  a  point  in  or 
near  the  city  of  Kewanee,  in  Henry  County,  to  a  point  in  or  near  the 
city  of  Henry,  in  Marshall  County.  The  incorporators  are:  C.  N-  Gerard, 
of  Bradford,  HI.;  E.  A.  Beadle,  of  Kewanee,  111.;  H.  R.  Hess,  of  White- 
held,  111.;  Howard  G.  Stener,  of  Henry,  111.,  and  H.  H.  Haines,  of 
Peoria,  111. 

EDWARDSVILLE,  ILL.— The  Edwardsville  Gas  &  Electric  Company 
has  filed  articles  of  incorporation  under  the  laws  of  the  State  of  Indi- 
ana for  the  purpose  of  supplying  electricity  and  gas  for  light,  heat  and 
power  purposes  in  Edwardsville.  111.  The  incorporators  are:  Paul  J. 
Scheller,  Henry  Darmettelle  and  H.  J.  Pcckinpaugh.  The  main 
office   of  the  company  will   be  located  in    Evansville,   Ind. 

OLNEY,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Terre  Haute  &  Ohio  River  Railroad  Company  for  the  purpose  of 
building  a  railway  from  Oark  County,  Illinois,  opposite  Terre  Haute, 
Ind.,  to  Elizabeth,  III.,  on  the  Ohio  River.  The  company  is  capitalized 
at  $160,000. 

EVANSVILLE,  IND.— The  Central  Gas  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $10,000  for  the  purpose  of  operating 
an  electrical  distributing  system.  The  incorporators  are:  P.  J.  Scheller, 
Henry  Dannettell  and  H.  J.  Peckinpaugh. 

FERDIN.AND,  IND.— The  Ferdinand  Railway  Company  has  been  in- 
corporated to  take  over  a  steam  railroad.  7  miles  in  length,  extending 
from  Ferdinand  to  Huntersburg.  The  charter  provides  for  operating  the 
road  with  steam  or  other  motive  power  and  for  construction  of  branch 
lines.  It  is  understood  that  the  railway  will  be  converted  into  an  inter- 
urban road.  The  directors  are:  Henry  Beekman,  J.  H.  Beekman,  Peter 
Muller  and   Mathias   OHinger. 

COLFAX,  lA.— Articles  of  incorporation  have  been  filed  for  the  Colfax 
Electric  Light  Company  with  a  capital  stock  of  $35,000  by  A.  J.  and 
F.   L.   Breeden. 
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MR.  GEORGE  MILLER  has  been  appointed  assistant  superintendent 
of  distribution  for  the  Kentucky  Electric  Company,  of  Louisville. 

MR.  A.  S,  U'lTMER,  formerly  of  the  new-business  department  of  the 
Wilmington  (Del.)  City  Electric  Company,  has  been  appointed  engineir 
of  power  for  the  Louisville  Lighting  Company,  Louisvill--,  Ky. 

MR.  M.  RUSSELL  ARMSTRONG  has  been  appointed  chief  engineer 
of  the  municipal  electric-light  plant  at  Columbus,  Ohio.  Mr.  Armstrong 
is  a  graduate  of  the  Ohio  State  University  in  the  class  of   1911. 

MR.  ROSCOE  IVOLTZ.  the  newly  appointed  superintendent  of  lighting 
for  the  Ohio  Valley  Electric  Company  at  Huntington,  W.  Va.,  was  for- 
merly engineer  of  power  for  the  Louisville   (Ky.)    Lighting  Company. 

DR.  Kl'RT  DYCKFRHOFF.  of  Wiesbaden,  Germany,  is  on  a  visit  to 
this  country  in  order  to  inspect  some  of  the  more  important  electrical 
manufacturing   and   operating   plants,   including   electrochemical   works. 

MR.  CHAVNCY  L.  MIGHT,  recently  with  Wetmore,  Savage  Company. 
Boston,  has  accepted  the  management  of  the  New  York  office  of  Henry 
D.  Sears,  Boston,  and  will  be  located  at  143  Liberty  Street  after  Nov.   L 

DR.  C.  P.  STEINMETZ  will  present  a  paper  entitled  "Phenomena 
Beyond  the  Elastic  Limit  with  Special  Reference  to  Electrical  Effect*' 
before  the  Engineering  Society  of  the  Stevens  Institute  of  Technology  on 
April  18.   1912. 

MR.  J.  D.  LYOh\  manager  of  the  electrical  commercial  department 
of  the  Cincinnati  Union  Gas  &  Electric  Company,  has  been  appointed 
a  member  of  the  committee  on  rate  revision  of  the  National  Electric 
Light  Association. 

MR.  FRANK  F.  FOWLE  has  been  appointed  vice-president  of  the 
Electric  Club  of  Chicago,  succeeding  Mr.  A.  A.  Gray,  resigned.  Mr. 
Fowle  has  also  taken  on  himself  the  duties  of  chairman  of  the  speakers 
committee   of  the   club. 

MR.  PHILIP  S.  DODD,  director  of  publicity  National  Electric  Lamp 
Company,  is  making  a  trip  through  the  Pacific  Coast  States  addressing  the 
different  commercial  sections  of  the  National  Electric  Light  Association 
on  co-operative  methods. 

DR.  L.  R,  GEISSLER.  who  until  recently  has  been  connected  with 
the  Psychological  Laboratory  of  Cornell  University,  has  accepted  an 
appointment  as  associate  psychologist  in  the  physical  laboratory  of  the 
National    Electric    Lamp   Association,    Cleveland,    Ohio. 

MR.  EGBERT  DOUGLAS,  who  has  made  an  excellent  record  as  com- 
mercial engineer  of  the  Milwaukee  Electric  Railway  &  Light  Company, 
has  been  promoted  to  be  sales  manager  of  that  company,  and  as  such  will 
have  charge  of  the   selling  work  and  commercial   organization. 

MR.  NAOHIRO  MORI,  engineer  for  the  Osaka  (Japan)  Electric 
Light  Company,  is  spending  a  few  weeks  in  Pittsburgh,  studying  the 
construction  and  erection  of  two  5000-kw  Westinghouse  turbo-generators 
which  will  be  used  by  his  company  when  completed.  Mr.  Mori  is  a 
graduate  of  the  Osaka  Technical   College. 

MR.  J.  M.  KLINGELSMITH,  formerly  connected  with  the  Lansden 
Company,  of  Newark,  N.  J.,  and  lately  in  charge  of  the  electric-truck  de- 
partment of  the  Anderson  Electric  Car  Company,  of  Chicago,  has  been 
appointed  western  representative  of  the  Edison  Storage  l^attery  Company, 
with  headquarters  in  the  People's  Gas  &:  Coke  Company  Building,  Chicago. 
III. 

MR.  NORMAN  G.  KENON.  president  of  the  Union  Gas  &  Electric 
Company,  of  Cincinnati,  has  just  returned  from  a  five-months'  trip 
abroad,  where  he  visited  Switzerland,  France  and  other  European 
countries.  Mrs.  Kenon  accompanied  her  husband  on  the  trip.  Mr. 
Rollin  W.  White  has  served  as  acting  president  of  the  Cincinnati  com- 
pany in  Mr.   Kenon's  absence. 

MR.  A.  M.  IVORTHINGTON.  general  manager  of  the  Louisville  Light- 
ing Company  in  Louisville,  was  presented  with  a  gold  watch  and  chain  by 
the  directors  of  the  concern  last  week.  Mr.  Worthington  was  forced  to 
resign  his  position  on  account  of  illness  and  will  move  to  a  different 
climate.  The  clerks  in  the  office  also  presented  him  with  a  handsome 
alligator  handbag  for  traveling  purposes. 

GEN.  GEORGE  H.  H.4RRIES  has  become  the  head  of  the  Louisville 
lighting  companies.  As  announced  in  these  columns  Oct.  7,  General 
Harries  severed  his  connection  with  the  Washington  public-service  com- 
panies to  become  connected  with  Byllesby  &  Company,  though  at  that 
time  it  was  not  known  that  he  had  been  selected  for  the  Louisville  post. 
His  friends  and  associates  in  Washington  are  to  give  him  a  banquet  in 
November. 

MR.  F.  X.  CLEARY  has  resigned  his  position  as  advertising  manager 
for  the  Western  Electric  Company,  to  engage  in  special  advertising  and 
sales  promotion  service.  Mr.  Cleary's  long  service  as  salesman,  sales 
manager  and  advertising  manager  has  given  him  a  wide  experience  and  ac- 
quaintanceship in  the  electrical  field,  which  will  continue  to  be  his  line  of 
future  effort.  Mr.  P.  L.  Thomson,  formerly  manager  of  the  Western 
Electric  Company's  Pittsburgh  house,  has  been  appointed  advertising  man- 
ager. 

MR.  C.  D.  CHASTENEY  has  resigned  as  sales  manager  of  the  De 
Laval  Steam  Turbine  Company,  of  Trenton,  N.  J.,  having  acquired  an  in- 
terest in  the  Turbine  Equipment  Company,  of  30  Church  Street,  New  York, 
which  company  represents  the  De  Laval  Steam  Turbine  Company  in  New 
York    State,   parts   of   New   Jer<;ey   and    Connecticut.     Mr.    Chasteniiev    was 


graduated  from  Stevens  Institute  of  Technology  in  1901,  and  has  W 
with  the  De  Laval  Steam  Turbine  Company  since  the  organizatiun  ul  i 
American  company  ten   years  ago. 

MR.  S.  P.  WAY,  superintendent  of  the  Union  Electric  Light  &  I'uw 
Company,  of  St.  Louis,  Mo.,  has  been  made  assistant  general  manager 
the  Milwaukee  Electric  Company,  to  have  charge  of  the  light  and.  \to\\ 
department,  the  appointment  to  take  effect  Nov.  1.  Mr.  R. 
Stearns  .remains  assistant  general  manager  directing  the  railway  dci-i 
ment,  Mr.  Egbert  Douglas,  who  has  been  commercial  engineer,  succl. 
Mr.  C.  N.  Duffy  as  general  sales  agent,  and  Mr.  Duffy  will  devott- 
entire    time    to    the    duties   of   comptroller   of    the   company. 

MR,  D.  STERRETT  PINDELL  has  been  added  to  the  staff  of  the 
gineering  and  construction  firm  of  C.  G.  Young,  60  Wall  Street.  N 
York  City.  Mr.  Pindell  has  had  an  extensive  ex[)erience  in  a  wide  rai 
of  engineering,  construction  and  operation  of  public  service  uti/ii 
throughout  the  United  States  and  Canada,  including  steam  and  elrr' 
railways,  electric  lighting,  hydroelectric  power  development,  building'  . 
struction,  etc.  His  present  activities  will  be  especially  in  conin 
with  examinations  and  reports  of  which  the  firm  he  joins  mala 
specialty. 

MR.  J.  R.  TOIVNSEND,  formerly  electrical  engineer  of  the  Mahon 
&  Shenango  Railway  &  Light  Company,  Youngstown,  Ohio,  with  which 
was  associated  for  five  years,  and  recently  sales  engineer  in  charge  of 
power  house  and  railway  equipment  division  of  the  Westinghouse  Kh  c 
&  Manufacturing  Company,  Detroit  district  office,  has  accepted  the  n 
agement  of  the  Portland  (Ore.)  district  office  of  J.  C.  Farrar  &  Comp: 
who  are  Pacific  Coast  agents  for  the  Lord  Manufacturing  Company  and 
Electrical  Engineers'  Equipment  Company  and  also  are  contracting  . 
trical  engineers.  Along  this  line  Mr.  Townsend  will  have  charge  of 
construction  of  the  switchboard  and  busbar  portion  of  electric  p' 
houses,  in  which  field  his  principals  are  specialists. 

MR.  CHARLES  S.  JOHANN  has  resigned  as  sales  engineer  of 
Allis-Chalmers  Company  to  accept  the  position  of  secretary  and  gen 
manager  of  the  Morris  &  Somerset  Electric  Company  with  headfluar 
at  Morristown,  N.  J.  Mr.  Johann,  after  passing  through  the  apprei 
course  at  the  Westinghouse  shops  at  East  Pittsburgh,  served  boil 
the  engineering  department  and  the  sales  department  of  the  Westingh 
Electric  Manufacturing  Company.  Later  he  was  connected  with  the  A 
ican  Railways  Company  as  general  superintendent  at  Springfield,  ( 
where  he  designed  and  built  a  large  power  house  for  the  lighting 
pany;  the  Westinghouse  Machine  Company,  as  manager  of  its  Baltli 
office:  Dodge  &  Day,  Philadelphia,  Pa.,  as  engineer;  E.  W.  Clai 
Company,  as  constructing  engineer,  during  which  connection  he  enb 
and  rebuilt  the  plant  of  the  St.  Joseph  Railway,  Light,  Heat  &  Power 
pany,  St.  Joseph,  Mo.,  and  the  Lewisburg,  Milton  &  Watertown  Pass* 
Railway  Company  as  chief  engineer.  Mr.  Johann  retains  his  pj^ 
with  the  Lewisburg,  Milton  &  Watsontown  Passenger  Railway  Coin 
and    the    properties    which    that    interest    controls. 


Obituary. 


MR.  HENRY  F.  FROSCH,  of  Henry  F.  Frosch  &  Company,  el« 
supply  dealers  and  representatives  of  the  Federal  Electric  Compai 
San  Francisco,  died  suddenly  on  Sept.  27.  Some  years  ago  Mr.  F 
was  employed  by  the  Commonwealth  Edison  Company,  of  Chicago,  a 
\\as  well  and  favorably  known  in  that  city,  as  well  as  in  San 
Cisco.     The  body   was  brought   to   Chicago   for  burial. 

MR.   ROBERT   MATHER,   chairman   of   the  board  of  directors  c 
Westinghouse    Electric   &    Manufacturing    Company,    died   at   his  hoi 
New    York   on   Tuesday    morning,   Oct.    24,    from    acute   peritonitis. 
Mather  was  horn  July   1,    1859,  at   Salt  Lake  City,  and  received  his  : 
education  in  the  public  schools  of  Galesburg,  111.     Owing  to  the  ne( 
left  high  school  at  the  age  of  thirteei 
iiployed   in   a   factory   engaged   in   the  manuf 
of   telegraph   instruments  • 
sequently      obtaining     ei 
ment  in  the  office  at  Gah 
of  the  master  mechanic     ' 
Chicago,   Burlington  &  ! 
Railroad.   While  working  ^ 
he     prepared     for    collci 
studying  at  night.     In  1     '  ' 
was  graduated  from  Kn( 
lege,     and    by    continuii 
night   studies,   working  I  '' 
at      railroading,     he     ol  " 
three  years  later  the  del  -'  "' 
.\.M.    from    that   collcgf  ^'-~ 
cently    the    degree    of    --^'-^ 
was  conferred  on  him  b:-"°' 
College,   of  which  he  vi   <" 
of  the  trustees  at  the     '  ' 
his  death.     From  18S2     18'- 
ROBEHT   MArHEK.  .^^      Mather     worked       l"' 

treasurer's  office  of  the  Chicago,  Burlington  &  Quincy  Railro  «^ 
voting  his  spare  time  to  the  study  of  law,  and  in  1886  he  was  a  i"" 
to  the  Illinois  bar.  In  1889  he  became  attorney  at  Chic:-  '' 
the      Chicago,       Rock      Island      &      Pacific       Railroad.      and      " 
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.Iccted    general    counsel    tor    the    road.       In    the    meantime    he    had 
>upied  various  offices  of  the   road,   including   that   of  second   vice-presi- 
cnt.      In    1889    he   became   chairman    of    the    excutive   committee    and   in 
WM  president  of  the  Rock  Island  Company  of  New  Jersey.     In   1903  he 
^s  elected  third  vice-president  of  the  St.  I.ouis  &  San  Francisco  Railroad. 
^e  following  year  becoming  first  vice-president.      He  was  also  first  vice- 
esident   oi  the   Chicago  &   Eastern    Illinois   Railroad  and  of  the   Evans- 
He  4  Tcrre  Haute  Railroad,  and  chairman  of  the  board  of  directors  of 
e    St    Louis,    Kansas    City    &    Colorado    Railroad.      Mr.    Mather    was    a 
jreclor  in  a  large   number  of   important   corporations*  including   the  Xa- 
ytal  Bank  of  the   Republic,  of  Chicago,  and  the  Mercantile  Trust  Com- 
-ny,  American  Realty  Company,  and  Equitable  Life  Insurance  Company, 
New  York.     He  was  also  interested  in  the  development  of  the  traction 
stem    of     Havana,     being    a    director     of     the     Havana     Electric     Rail- 
■^r  Company.     In  January,  1909,  Mr.  Mather  was  made  chairman  of  the 
■  'd   of  directors    of   the   Westinghoufc    Electric    &    Manufacturing    Com- 
,    nnd    thereupon    severed    his    railroad   connections    and   concentrated 
rk    on    the    Weslinghouse    interests.      Mr.    Mather    was    a    man    of 
il  character  and  positive  methods  which  gave  him  a  dominating  in- 
-■   in   any   interest   with   which    he   was   closely   associated.        Funeral 
>    were    held    in    New    York    on    Wednesday,    and    the    burial    took 
-om  PIvmouth  Church.  Chicago,  on  Friday. 


BUSINESS  NOTES. 


Trade  Publications. 


ELECTRIC   GL.^SSWARE.— The    Haskins    Glass    Company,    Wheeling. 

\   Va.,   has   issued    Catalog    Xo.    16,    devoted    to    gas.    electric    incandes- 

cit    U)d    arc-lighting    glassware    and    a    booklet    on    the    Haskins-Lucida 

t&sware   for   incandescent    lamps.     The   latter    is    highly   translucent    and 

>  KiTCS  excellent  diffusion.     It  possesses  reflecting  power  as  well  and  is 

■^e  op  in  a  number  of  standard   shapes.    It   has  a  pearly  lustre  and   is 

s'kolh  on  both  surfaces,  so  that  it  is  readily  kept  clean. 

Iridescent    glassware.— Catalogue     Xo.     53     of     the     Fostoria 

C,sa    Specialty    Company,    Fostoria,     Ohio,    entitled    "Iris    Illuminating 

C^^ware."    lists,    describes   and    illustrates    over    .^00    difetent    styles    of 

-  and  reflectors  in  colored  and  Iridescent  patterns  for  gas  and  elec- 

';ps.     It   conforms   in   size   of   page   and   general    conception   to   the 

ompany's  100-page  Catalogue  No.  52  on  cut  and  etched  ware  with 

il  additional   feature  that   each   of   the   ten   distinct   motifs   employed   in 

ll,  decorating    of    the    "Iris"    ware    is    illustrated    by    a    three-color    cut. 

T    colored  plates  bring  out,   so  far  as  it   is  possible   for  cuts  to  do,  the 

e    .«.hadings    and    blending    tints    which     constitute     much     of    the 

of    art    glass,    although    it    is    not    found    practical    to    reproduce 

^H    the  medium    of   printer's   ink   the    play   of    iridescent   colors   that 

-acteristic  of  many  of  the  types  shown. 

T    BI-AST    HEATING    AXD    VENTILATING    OUTFITS.— In    a 
four   page   book   bearing    the   title    "Heating    and    Ventilating"    the 
Fuel   Economizer   Company,   of   Mattewan.   X.   V.,   has  brought  to- 
the  information    required   for   the   designing   and    proportioning   of 
ist  outfits   for  heating,  ventilating,   drying,   etc.    The  book  contains 
dozer,    tables   of   temperatures    required    in    rooms    for   various    pur- 
on  heat  transmission  through  building  materials;  heat  given  off  by 
is  and  by  lamps,  standard  sizes  of  hot-blast  heaters,   frictional  re- 
■-   of  air  washers,   relative   humidities,   humidities  and   temperatures 
-^out   the   United    States,    amounts   of    air    required    for    ventilation, 
cnt    air    pressures,    velocities    and    horse-powers;    total    weight    of 
various    pressures    and    temperatures;     pressure    and    power    con- 
in  friction:   speed,  capacity  and  power  of  steel-plate  fans;   friction 
'hrough  hot-blast  coils,  etc.     The  text  takes  up  not  only  the  usual 
relating    to    the    construction    of    fans,    heaters    and    heating    and 
■ing    systems,    but    also    the    calculation    and    designing    of    piping 
-.     There   is    a'so   a    chapter    on    the    loss    of    head    of   air    flowing 
.n   ori6ces  and   equivalent   orifices,   in   which   is   presented   a   method 
^fining  the   resistances  of  ducts   in   parallel    and   series   connections 
"IS    to    Ohm's    and     Kirchoff's    la>vs     for     electrical     circuits.       An- 
l^iapter  gives  the  result  of  an  extensive  series  of  tests  upon  Green's 
Flo"    steam    heating   coils,    by    means    of    which    heaters    of    suit- 
-'-s  may  be  selected  for  any  given  duty.     The  general  illustrations 
'KK)k   include   not   only   views   of   buildings   equipped    with    heating 
tilating  apparatus  built  by  the  Green   Fuel   Economizer  Company, 
-'  detailed  plans,  elevations  and  "ghost"  views  showinc   the  actual 
^ent  of  the  fans,  heaters,  piping,  outlets,  etc. 


.MIXERALLAC  ELECTRIC  COMPANY.— The  Minerallac  Electric 
Company  has  removed  its  offices  from  No.  400  South  Hoyne  Avenue 
to   the   Merchants*   Loan   and  Trust    Building.   Chicago. 

THE  STATES  ELECTRIC  COMPAXY  has  moved  its  office  and  fac 
tory  to  more  commodious  quarters  at  622-630  West  Adams  Street,  Chi- 
cago, where  the  company  has  much  increased  facilities  for  handling  work. 

THE  HESS-BRIGHT  MAXUFACTURIXG  COMPANY,  of  Philadel- 
phia, makers  of  ball  bearings,  announces  that  word  has  b'cn  received  from 
the  Deutsche  Waffen  und  Munitionsfabrikcn,  which  the  Hess- Bright  com- 
pany represents  as  importers,  that  the  "DWF"  have  j:ist  been  awarded  the 
"Gran  Premio"  at  the  International  Industrial  and  Trade  Exhibition  of 
Turin,  this  being  the  highest  distinction. 

THE  ECOXOMY  SWITCH  BOX  &  MANUFACTURING  COMPANY. 
Cleveland,  Ohio,  has  appointed  W.  M.  Sheehan  &  Company,  136  Liberty 
Street.  New  York,  its  Eastern  representatives  for  the  territory  including 
New  York,  New  Jersey  and  New  Enpland.  A  full  stock  of  Economy 
switch  boxes,  switch  plates  and  the  other  specialties  will  be  carried  at 
all  times. 

THE  ILG  ELECTRIC  VENTILATING  COMPANY,  Chicago,  manu- 
facturer of  air-cooled  motor  fans,  blowers  and  exhausters,  has  established 
a  branch  office  at  13  Park  Row,  New  York,  in  charge  of  Mr.  George  Brei 
dert,  an  experienced  engineer  and  expert  on  fan  and  blower  work.  A  full 
line  of  direct-connected  fans  and  blowers,  including  forge  blowers,  etc.. 
will  be  kept  in  stock  in  New  York  for  immediate  delivery. 

THE  DONGAX  ELECTRIC  MANUF.XCTURIXG  COMP.^XY,  Detroit. 
Mich.,  has  appointed  Mr.  Arthur  P.  Pierson,  of  136  Liberty  Street,  New 
York  Citj',  as  sole  selling  and  distributing  agent  for  its  entire  line  of  bell- 
ringing,  toy,  Christmas-tree  lighting  and  sign-lighting  transformers.  Mr. 
Pierson.  who  has  long  been  actively  identified  with  the  electrical  business, 
has  undertaken  the  marketing  of  the  entire  output  of  this  line. 

THE  LOUISVILLE  GAS  &  ELECTRIC  FURNITURE  COMPAXY. 
which  started  business  in  Louisville,  Ky.,  a  short  time  ago,  is  doing  un 
usually  well,  and  the  management  is  well  pleased  with  surrounding  trade 
conditions.  Mr.  E.  T.  Martin,  who  for  twenty  years  has  been 
connected  with  an  electrical  concern  of  Chicago,  has  taken  charge  of  the 
chandelier  and  furniture  section  of  the  business,  and  Mr.  A.  G'.  Eoebel. 
who  has  been  doing  electrical  work  in  the  Falls  cities  for  a  number  of 
years,  is  to  assume  charge  of  the  electrical  department.  The  traveling 
agents  and  road  members  of  the  establishment  will  be  under  the  direction 
of  Mr.  George  Reno,  who  was  connected  with  a  similar  business  in  Chicago. 

THE  MOORE  LIGHT  COMPANY  has  made  a  number  nf  installatiors 
in  New  York  recently,  includ-'ng  long  Moore  tubes  for  the  show  win- 
dows of  R.  M.  Haan,  at  505  Fifth  Avenue,  and  Madame  Clarice,  at  1548 
Broadway.  New  work  has  been  completed  in  the  Baltimore  Dairy  Lunch 
Rooms  on  Twenty-third  Street  and  Beekman  Street,  and  in  the  uptown 
office  of  the  New  York  World.  The  wholesale  houses  of  Cheney  Brothers. 
216  Fourth  Avenue,  and  Albert  Godde.  Pedin  &  Company,  13  West  Twen- 
tieth Street,  have  been  equipped  with  color-matching  installations  with  the 
white  Moore  light.  The  fact  that  the  white  Moore  tube  shows  all  colors 
in  their  true  values  has  induced  many  textile  manufacturers  recently  to 
utilize  this  form  of  illumination,  including  the  Rhode  Island  Worsted 
Company.  Stafford  Springs.  Conn.;  J.  H.  &  C.  K.  Eagle.  Shamokin,  Pa.: 
Cheney  Brothers,  South  Manchester.  Conn.;  Footer's  Dye  Works.  Cumber- 
land, Md.,  and  the  American   Thread  Company,  Willimantic,   Conn. 

SALES  REPRESEXTATIVES  OF  THE  ESTERLINE  COMP.\NY.— 
The  Esterline  Company,  Lafayette,  Ind.,  manufacturers  of  the  Esterline 
graphic  meter  and  the  Berdon  electric-lighting  system  for  motor  vehicles, 
announces  the  appointment  of  the  following  sales  representatives.  These 
concerns  will  handle  a  complete  line  of  Esterline  Company's  product  in 
the  cities  named,  and  will  give  the  company's  customers  technical  ser\'ice 
of  every  kind  and  character:  New  York  City.  Mr.  Mortimer  L.  Newman. 
114  Liberty  Street;  Atlanta,  Ga..  the  Automobile  Specialties  Company. 
Mr.  L.  O.  Surles,  manager,  322-234  Peachtree  Street:  Denver,  Col..  West 
tern  Engineering  &  Specialties  Company.  1732  Glenarm  Street;  San  Fran- 
cisco. Cal.,  the  Symonds-Berle-Kirkpatrick  Company;  Los  Angeles,  Cal.. 
the  Symonds-Berle-Kirkpatrick  Company;  Cleveland,  Ohio,  Chas.  F. 
Saenger  &  Company,  210  Electric  Building;  Boston,  Mass.,  the  Standard 
Engineering  Company,  53  State  Street;  New  Haven,  Conn.,  the  Standard 
Engineering  Company,  810^  Chapel  Street:  Waterbury.  Conn.,  the  Stand- 
ard  Engineering  Company,    16  East  Main   Street. 
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UNITED  ST.\TES  PATENTS  ISSUED  OCT.  17,  1911. 
-epared  by   Robert  Starr  Allyn,   16  Exchange  Place,  New  York.) 

9f.  TROLLEY;  S.  M.  Balzer,  Ando%er.  X.  J.  App.  filed  Oct.  28. 
'J'-  J*^^  trolley  wheel  is  mounted  on  a  bearinR  so  as  to  have  a 
died  as  well  as  rotary  movement. 
;'7.  TROLLEY  GUARD  AND  FINDER;  H.  E.  Bayer,  Pittsburgh. 
App.  filed  June  13.  1910.  Has  diverging  finding  arms  locked  <o 
-  harp  and  unlocked  bv  the  rope. 


1.005,803.  ADJUSTABLE  SERIES  SHUNT;  A.  J.  Brown,  Milwaukee. 
Wis.  -Xpp.  filed  Feb,  14,  1910.  A  zigzag  strip  with  an  adjustable 
short-circuiting  clamp. 

1,005.842.     ELECTROMOTOR;  B.  F.  Hutches,  Jr..  Allendale,  N.  J.    App. 

filed  June   17.   1910.     A  central  stationary  field  and  an  outer  rotating 

armature;  particularly  for  small  motors, 
1,005.846.     ELECTRIC-WIRE    TERMINAL   CLIP;    J.    H.    Kaesen,    New 

York.   .\.   Y.     -Xpp.   filed  Dec.   2,   1910.     Gripping  jaws  are  closed   by 

turning  a  sleeve;   for  spark-plugs,    etc. 
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1,005.853.  EDUCATIONAL  TOY;  L.  B.  Lewis,  Columbus,  Ohio.  App. 
hied  June  2-t,  1911.  A  horseshoe  magnet  having  a  continuous  track 
and  a  rotatabte  keeper. 

1.005.855.  ALTERNATING-CURRENT  ELECTROMAGNET;  D.  L. 
Lindquist,  Yonkers,  N.  \.  App.  filed  June  16,  1909.  A  longi- 
tudinally laminated  core  with  secondary  conductors,  each  inclosing  a 
fractional  number  of  the  laminations. 

1.005.856.  ALTERNATING-CURRENT  ELECTROM.VGNET;  D.  L. 
Lindquist,  Y'onkers,  N.  Y.  App.  filed  Feb.  9,  1910.  The  magnetic 
Hu.xcs  due  to  the  primary  and  secondary  circuits  ditter  in  phase,  and 
a  selected  ohmic  resistance  is  inserted  in  the  secondary. 

1,005.85?.  ALTERNATING-CURRENT-  ELECTROMAGNET;  D.  L. 
Lindquist,  Yonkers,  N.  Y.  App.  filed  Feb.  9,  1910.  Has  stationary 
and  movable  cores  with  a  secondary  on  each. 

1,005.858.  DYNAMO-ELECTRIC  MACHINE;  C.  E.  Lord,  Norwood, 
Ohio.  .'\pp.  filed  Sept  24,  1906.  Removable  pole  shoes  are  split 
into  two  portions  so  that  one  with  its  windings  may  be  removed 
from  the  other. 

1.005.862.  PRINTING  TELEGRAPH;  A.  S.  McCaskey,  Chicago,  111. 
App.  filed  May  3,  1901.  The  transmitter  has  a  keyboard  like  a  type- 
writer. Sets  of  pole  changers  are  acted  upon  successively  by  the  keys 
and  brought  into  connection  with  the  main  line  subsequent  to  the 
operation  of  the  keys. 

1.005.866.  MEANS  OF  PREVENTING  AN  ELECTRIC  DISCHARGE 
THROUGH  A  GAS  COLUMN:  D.  McF.  Moore,  Newark,  N.  J. 
App.  filed  .-Vpril  7.  1906.  Sand  permits  gas  circulation,  but  prevents 
high-potential  discharge. 

1.005.867.  VACUUM  TUBE  LIGHTING;  D.  McF.  Mdore,  Newark,  N. 
}.  App.  filed  .May  8,  1906.  Gas  is  fed  into  a  tube  for  modifying 
the  spectrum. 

1,005.870.  DEVICE  FOR  SUPPORTING  ARTICLES  IN  AN  ELEC- 
TROPLATING BATH;  M.  L.  Packer,  Columbus.  Ohio.  App.  filed 
Feb.   3,   1911.     A  vertical   rod  with  bent  wire  hooks. 

1,005,874.  SPACER  AND  BRACER  FOR  COMMUTATOR  NECKS; 
H.   H.    Ralston,   Norwood,   Ohio.     App.   filed   Aug.    1,    1907.     Spacing 


ce.   Wheeling.   W.   Va.     Ap[,, 
approaching    train    to   actuate 


1,006,040.— Insulator 


1.005.880.  METHOD  OF  FORMING  JOINTS  IN  METAL;  A.  F. 
Rietzel,  Lynn,  Mass.  App.  filed  Oct.  2,  1906.  One  or  both  elements 
are  provided  with  fiangc:,  and  the  parts  pressed  together  and  elec- 
trically welded. 

1,005,899.  SWITCH;  G.  G.  Stout,  Parkersburg,  W.  Va.  App.  filed  Sept. 
26,  1907.  A  solenoid  magnet  and  armature  for  closing  a  lighting 
circuit. 

1.005.904.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  H.  L.  Van 
Valkenburg,  Norwood,  Ohio.  App.  filed  Feb.  19,  1906.  For  transfer- 
ring a  voltmeter  or  a  synchronizer  from  one  generator  to  another 
or  to  the  busbars. 

1.005.905.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  H.  L.  Van 
Valkenburg,  Norwood,  Ohio.  App.  filed  Feb.  28,  1906.  A  plurality 
of  generators  in  parallel.  Switches  are  arranged  so  as  to  prevent  a 
voltmeter  or  synchronizer  from  being  thrown  into  circuit  unless  all 
the  switches  are  in  their  normal  positions. 

1,005.910.  KEY  SWITCH:  A.  H.  Weiss,  Chicago,  111.  App.  filed  March 
23,  1905.     Telephone  switchboard  keys  are  returned  by  helical  springs. 

1,005.926.  ELECTRIC  SWITCH:  R.  B.  Benjamin,  Chicago,  III.  App. 
filed  July  18,  1907.  A  pull  switch  for  turning  on  and  off  one  or 
more  lamps  of  a  cluster. 

1,005.937.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  H.  W 
Cheney,  Milwaukee,  Wis.  .-^pp.  filed  Oct.  6,  1909.  A  number  of 
circuit-breakers  may  be  closed  independently  and  tripped  simul- 
taneously. 

1.006,003.  AUTOM.\TICALLY  CONTROLLED  MIXING  MACHINE 
OR  THE  LIKE;  N.  Pecci,  Patcrson,  N.  T.  App.  filed  April  5, 
1911.  .\  dough  mixer  is  driven  by  an  electric  motor  which  can  be 
set  to  stop  after  a  desired  number  of  revolutions. 


1,006,005.  CIRCUIT-CLOSER;  F.  A.  Pie 
filed  Nov.  6,  1909.  Operated  by  an 
mechanism    for   applying   train    brakes. 

1.006.0-'!.     ELECTRIC  LIGHTING;  C.  P.  Steinmetz,  Schenectady,  N.  V. 
App.   filed  April   30,    1900.     -^   vaporous  color-modifying  substance  i^ 
introduced   into   an  envelope  and   its  chemical   activity  with  rcfercn 
to  the  envelope  is  neutralized. 

1,006.040.     INSULATOR;  J.  Alsberg,  New  York,  N.  Y.     App.  filed  J. 
29,   1907.     Spun  glass  formed  into  a  fiexible  cable  or  hanger. 


1,006,041.  INSULATOR;  J.  Alsberg,  Ne 
28,  1908.  A  flexible  insulating  cable 
member. 


York,  N.  Y.     App.  filed  Si; 
anger  surrounded  by  a  tubul. 


1,006,042.    INSULATOR;  j;.  Alsberg,  New  York,  N.  Y.    App,  filed  Ju 
17,    1909.     A    fiexible    insulating    member    surrounded    by   connect  . 
petticoated  insulators. 

1,006,069.     ELECTROMAGNETIC     IGNITING     DEVICE     FOR     ARC 
LAMPS;  K.  von  Dreger,  Berlin,  Germany.    App.  filed  Feb.  15,  1910 
The   carbons  are   arranged  side   by   side  and   one  is  movable  to  st.i 
the  arc. 

1,006,079.  SUBMARINE  SOUND  SIGNALING;  J.  Gardner,  Knott  Eiu. 
England.  App.  filed  March  10,  1908.  Construction  and  arrangemti, 
of  diaphragm  and  contacts  for  augmenting  sound  in  the  receiver. 

1.006.089.  ALTERNATING-CURRENT  RELAY;  J.  f.  D.  Hoge,  Nev 
York,  N.  Y.  App.  filed  April  11,  1910.  The  vibrating  member  1 
mounted  so  as  to  have  also  a  bodily  movement. 

1.006.090.  ALTERNATING-CURRENT  RELAY;  T.  F.  D.  Hoge,  Ni. 
York,  N.  \.  App.  filed  July  27,  1910.  The  armature  has  an  adju- 
able  nodal   point. 

1.006.091.  .\LTERNATING-CURRENT  RELAY;  J.  F.  D.  Hoge,  Ne 
Y'ork,  N.  Y.  App.  filed  Sept.  23,  1910.  The  armature  is  weightt 
to  provide  a  stationary  node. 

1.006.103.  METHOD  OF  MAKING  BALL  BE.\RINGS:  0.  C.  Knip 
Washington,  D.  C.  App.  filed  Dec.  20,  1909.  The  inner  sleeve  . 
core  is   formed  of  two  parts  welded  together. 

1.006.104.  ELECTRIC  HEATER;  R.  and  F.  Kuhn  and  F.  E.  Shailo 
Detroit.  Mich.  App.  filed  June  11,  1910.  Detachably  locks  the  vess 
to  the  heater. 

1,006,112.  PRINTING  TELEGRAPH  SYSTEM;  A.  S.  McCaskey,  CI 
cago.  111.  App.  filed  May  3,  1901.  Receiving  mechanism  comprisii 
a  distributor,  a  selector  and  a  printing  device  such  as  a  typewriter. 

1,006,129.  COMBINATION  ELECTRIC  HEATER;  E.  H.  Richardso 
Ontario,  Cal.  App.  filed  Nov.  9,  1909.  Laundry  iron,  stove,  wal 
heater  or  curling-iron  heater. 

1,006.140.  POLE-REVERSING  SWITCH  AND  WIRING  SYSTE) 
O.  R.  and  O.  M.  Simenson,  Olympia.  Wash.  App,  filed  Oct.  27,  191 
Wall  or  ceiling  type  with  rotary  thumb  turn. 

1,006.148.  ELECTRICAL  SWITCH:  C.  L.  Terry  and  P.  Townser 
Cleveland,  Ohio.  App.  filed  Jan.  17.  1910.  A  switch  lever  w 
catches  inside  the  casing  to  prevent  withdrawal  of  the  terminal  plu 

1,006,193.  ELECTRIC  SWITCH;  H.  J.  Ford.  San  Quentin,  Cal.  A 
filed  April   18,   1911.     Solenoids  for  operating  a  railroad-track  swii 

1,006,198.     SEAL    FOR    SECTIONAL    LEADING-IN    WIRES;    T. 
Freeh,    Jr.,    Cleveland,    Ohio.     App.    filed    Jan.    10,    1907.     For  inc 
descent  lamps. 

1.006,235.  POLICE-SIGNALING  AND  CONTROLLING  SYSTEM; 
C.  Lamb.  Chicago,  III.  App.  filed  Oct.  5,  1909.  A  chart  at  a  ceni 
piecinct   has  movable   members   indicating  the  location   of  the  pat- 


the 


be.it 


1,006.268.     INSULATOR-BRACKET;    C.    L.   Peirce,  Jr.,    Pittsburgh, 
App.  filed  Oct.  26,  1910.     The  bracket  is  supported  between  two  an 

1,006.296.     ELECTRIC  SWITCH;  F.  E.  Seeley,  Bridgeport,  Conn,  / 
filed    May    19.    1911.     A    pull-socket    lamp   with    return-spring  adj 
only  from  the  lamp  end. 


1.006.301.  HOLDER  FOR  CURRENT  COLLECTORS;  O.  M.  Shir 
New  Brighton,  Pa.  App.  filed  March  22.  1911.  For  electric  era 
etc.     A  grooved  rectangular  block  is  held  in  place  by  spriogs, 

1,006,330.  OBTAINING  ZINC  AND  (OR)  COPPER  FROM  C( 
PLEX  ORES  OR  THE  LIKE;  T.  R.  Williams  and  H.  W.  and 
Bradley.  Sheffield.  England.  App.  filed  Aug.  9,  1909.  Silicate- 
taining  ores  are  subjected  to  dilute  sulphuric  acid  and  then  ele< 
lyzed. 

1.006.333.  VAPOR  ELECTRIC  LAMP:  H.  I.  Wood,  Schenectady,  N 
App.  filed  Feb.  14,  1903.  A  carbon  filament  normally  lightly  to 
ing  the  surface  of   one  electrode   provides  a  starting  path. 

1,006,344.     PRINTING  TELEGRAPH;    M.    S.   Avau,   New  York,  N 

.•\pp.    filed    Nov.    14,    1907.     The   message   is    typewritten,    traiism 

and   transcribed   at   the   receiving  station   with    a   single   circuit  r  - 

two  current-strength   impulses. 

Bursess.    Minden.    W.    Va.     App. 
s  are  wedged  into  the  rail  ends. 
1,006.382.     OVERHEAD  TROLLEY:   T.   H.  Howard,  Kansas  City,    ' 

App.      filed    Nov.     10,     1903.       The    trolley    wheel    controls   pre!" 

mechanism  for  maintaining  uniform   pressure  on  the  wire. 
1,006.389.     ELECTROLYTIC     MANUFACTURE     OF     DIFFICUL,^ 

SOLUBLE    SALTS    OR    HEAVY    METALS:    C.    Lukow,    Col'it- 

Germany.     App.  filed  Jan.  20,   1910.     The  electrolyte^  contains  a 

ture  of  a  "dissolving  salt"  and  a  "precipitating  salt." 
1,006,394.     ELECTRIC   PUSH-BUTTON;    T.   L.    Morrell,   New  Yorl  •']•'• 

Y.     App.    filed    Tune   9,    1911.     Spring   with   center-wedge  contac  1 

bell  circuits,  etc. 
1,006.415.     ELECTRIC   GARMENT;   A.   C.    Stubling  and   F    C.  Gi>»j 

Portland.    Ore.     App.    filed    Jan.    30,    1911.     A    coat    with   hon;  t" 

heater  elements  and  switches. 
1,006,421.     VAPOR    ELECTRIC   LAMP;    H.    L.   Wood,   Schenectad  N- 

Y.     App.  filed  Feb.  14,  1903.     The  lamp  is  started  by  current  tiii'«" 

a  carbon  filament. 
1,006.429.     APPARATUS    FOR    TRANSMITTING    SOUND    WA1i.S:; 

F.  H.  Brown.  Los  Angeles,  Cal.     App.  filed  April  17,  1907.    *■'! '    < 

magnetic  wireless. 
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SOME  ADVANTAGES  OF  COMMISSION  REGULATION  OF  PUBLIC  UTILITIES 
With  the  increasing  development  of  state  regulation  of 
l)iiblic  utihties.  it  is  well  to  call  attention  to  the  fact  that, 
iiotwitlistaiiding  some  belief  to  the  contrary,  the  public- 
service  corporations  under  state  regulation  enjoy  rather 
pronounced  advantages  which  are  none  the  less  real  be- 
cause not  immediately  apparent.  When  the  majority  of 
the  public-utility  laws  were  drawn  up,  the  fact  was  recog- 
nized that  if  public-service  corporations  were  to  be  con- 
trolled and  regulated,  they  must  at  the  same  time  be  pro- 
tected. In  general,  this  protection  is  afforded  in  two 
ways — protection  from  the  ruinous  effects  of  aggressive 
competition  where  circumstances  do  not  warrant  a  second 
utility,  and  an  assurance  of  a  reasonable  rate  of  return 
upon  an  equitable  valuation  to  reward  an  adequate  service 
rendered.  The  first  is  made  possible  through  the  agency 
of  the  so-called  "convenience  and  necessity  law"  which  is 
operative  in  most  states  under  commission  control.  The 
law  recognizes  that  a  public-service  corporation  is,  in  its 
very  nature,  monopolistic  in  character,  and  protects  it  from 
competition  except  where  the  public  welfare  demands  the 
e.xistence  of  a  second  utility.  The  utility  commission  in 
administering  the  law  determines  whether  such  a  second 
utility  is  necessary  or  not.  This  provision,  as  Chairman 
Knemer  of  the  Wisconsin  commission  has  put  it,  is  not 
intended  as  auxiliary  to  the  power  of  the  commission  to 
enforce  rates  and  service,  as  is  sometimes  erroneously  as- 
sumed, but  is  a  remedy  of  last  resort  and  may  be  applied 
only  in  exceptional  cases.  A  public-utility  business,  if 
properly  conducted,  is  virtually  safeguarded  under  this  law. 
In  Wisconsin  not  a  single  certificate  of  convenience  and 
necessity  has  ever  been  granted  to  an  electric  central  sta- 
tion, although  several  requests  for  such  have  been  made. 
Under  this  law  it  is  impossible,  practically,  for  a  munici- 
pality to  operate  its  own  plant  in  competition  with  an  ex- 
isting private  plant.  Under  certain  conditions  the  munici- 
pality has  the  right  under  the  law  to  purchase  the  private 
plant  at  a  valuation  fixed  by  the  commission.  Very  few 
municipalities  have  availetl  themselves  of  this  opportunity, 
for  experience  has  shown  that  where  the  public  can  obtain 
all  the  advantages  of  public  ownership  without  any  of  the 
disadvantages  it  is  good  policy  to  keep  out  of  the  electric 
central-station  business. 

One  of  the  great  benefits  accruing  to  a  public-service 
corporation  operating  under  commission  regulation  results 
from  the  required  standard  method  of  accounting,  which 
enables  the  utility  to  know  the  exact  condition  of  its  busi- 
ness, its  growth  from  year  to  year,  and  to  detect  the  pre- 
viously unsuspected  unprofitable  business.  Furthermore,  an 
accurate  knowledge  of  a  utility's  business  and  the  condi- 
tion  of   its   finances   makes   it    possible    for   a   commission 
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such  a.s  the  Wisconsin  commission  to  formulate  after  a  care- 
ful investigation  a  rate  schedule  which  follows  the  cost  of 
service  as  nearly  as  practicable  and  which  guarantees  to 
the  utility  concerned  a  fair  and  reasonable  rate  of  interest 
and  an  ample  depreciation  fund.  That  a  rate  schedule 
which  is  formulated  by  an  impartial  commission  and  which 
recognizes  all  the  elements  of  expense  will  result  in  the 
fullest  development  of  a  profitable  business  has  been  amply 
demonstrated.  In  this  connection  the  case  may  be  cited  of 
the  Madison  Gas  &  Electric  Company,  whose  rates  were 
reduced  and  a  new  rate  schedule  devised  in  a  decision  of 
the  Wisconsin  commission  under  date  of  March  8,  1910. 
During  a  three-year  period  including  a  year's  operation 
under  the  new  schedule,  with  a  public  confidence  that  the 
rates  were  reasonable  and  with  no  eflfort  to  secure  new 
business,  the  company's  residence-lighting  consumers  in- 
creased 34  per  cent,  and  the  number  of  ki,lowatt-hours  sold 
for  this  purpose  increased  70  per  cent,  chiefly  during  the  last 
year  of  the  period.  Notwithstanding  the  decrease  in  rates, 
the  revenues  increased  35  per  cent  for  the  class.  During  the 
same  period  stores  actually  decreased  their  installations  but 
increased  the  amount  of  energy  consumed  by  25  per  cent. 
This  increase  in  business  did  not  require  an  increase  in 
station  capacity,  but  was  brought  about  by  a  longer  use  of 
the  connected  load  and  an  increase  in  the  number  of  ap- 
pliances used — a  condition  of  affairs  encouraged  by  com- 
mission action.  This  increased  business,  together  with  a 
more  economical  management,  increased  the  net  earnings 
of  the  company  from  3.06  cents  to  3.25  cents  per  kw-hour 
sold.  Similar  results  were  noted  in  the  city  of  Ripon, 
Wis.  The  commission  reduced  the  rates  of  the  Ripon 
Water  &  Light  Company  and  ordered  a  revised  rate  sched- 
ule. One  year's  operation  under  the  new  rates  has  shown 
that  in  the  case  of  residence  consumers  the  connected  load 
has  decreased  about  4  per  cent,  whereas  the  number  of 
consumers  has  increased  10  per  cent  and  the  consumption 
of  electricity  22  per  cent  as  compared  with  the  year  pre- 
vious. The  total  energy  consumption  increased  materially, 
but  at  the  same  time  the  instantaneous  maximum  demand 
remained  practically  unaltered.  This  increase  in  business 
occurred  in  spite  of  the  fact  that  one  class  of  business  was 
abandoned  because  shown  to  be  an  actual  loss. 

In  every  case  in  Wisconsin  where  a  utility  has  kept  its 
accounts  in  proper  shape  and  has  petitioned  for  an  increase 
in  rates  the  increase  has  been  granted,  provided  the  service 
rendered  was  satisfactory  and  an  increase  was  necessary  in 
order  to  assure  a  reasonable  rate  of  return  after  allowing 
for  an  ample  depreciation  fund.  This  increase  in  net 
revenues  has  been  accomplished  either  through  an  actual 
increase  in  rates,  a  modification  of  the  minimum  bill  or  a 
revision  in  the  percentage  of  active  connected  load.  It  is 
rather  interesting  to  note  that  of  the  numerous  petitions 
requesting  an  increase  in  rates  on  the  part  of  municipal 
electric  plants  not  one  has  as  yet  been  granted,  for  the 
reason  that  their  accounts,  as  a  rule,  have  always  been  kept 
in  such  miserable  shape  that  absolutely  no  information 
could  be  obtained  from  them  that  would  warrant  a  rate 
increase.  The  commission  has  invariably  dismissed  the 
petitions  with  a  statement  that  until  a  proper  record  has 
been  kept  no  change  in  the  existing  rates  could  be  ordered. 
The  effect  has  been  that  municipalities  are  beginning  to  be 


better  informed  concerning  the  condition  of  their  electric- 
utility  business.  Electric  railway  companies  have  found 
commission  authority  to  their  advantage  in  cases  where 
their  charter  or  franchise  contained  ma.ximum-fare  pro- 
visions which  were  found  to  be  insuflicient  to  return  a 
proper  interest  on  the  investment. 

It   is   stated   upon   good   authority   that   in   every   single f 
case  where  the  Wisconsin  commission   has  ordered  a  re- 
vision in  rates,  whether  an  increase  or  decrease,  the  utility , 
concerned  has  enjoyed  a  marked  increase  in  business  and  in ' 
net  revenues.     The  average  utility,  like  an  individual,  isj 
very  apt  to  get  into  a  rut,  and  unless  it  gets  out,  either  of  its'\ 
own  accord  or  because  compelled  to,  it  can  show  nothing 
but  a  very  mediocre  development.     .After  all  has  been  said 
concerning    the    advantages    of    commission    control,    the 
strongest  indorsement  and  the  most  convincing  testimony 
comes  from  the  very-  men  who  a  few  years  ago  were  most 
bitterly  opposed  to  state  intervention  in  the  utility  business, 
but  who  now,  after  a  better  understanding  through  actual 
contact  with  it,  are  among  its  most  loyal  and  enthusiastic 
supporters. 


I 


TREATMENT  OF  LOW-GRADE  ORES  BY  ELECTRICAL  PROCESSES. 

One  of  the  subjects  discussed  at  the  recent  annual  sessioi 
of  the  .American  Mining  Congress  in  Chicago  and  of  par 
ticular  interest  to  electrical  men  related  to  the  Malm  proces 
of  reducing  complex  low-grade  ores.    This  is  a  combinatio 
of  the  chlorine  process  and  the  electrolytic  method,  the  u« 
of  electricity  being  particularly  applicable  to  the  recover 
of  zinc,  the  value  of  which  is  said  to  run  as  high  -as  Si 
a  ton  in  some  of  the  refactory  low-grade  ores  for  which  th 
method  is  intended  primarily.    The  principal  cost  of  ope 
ating  the  process  is  due  to  the  purchase  or  production  1 
electrical  energy  for  the  electrolytic  reduction  of  the  zii 
chloride.     The  advantage  of  the  process  lies  in  the  fa 
that  zinc  has  been  considered  an  unwelcome  and  partic 
larly  refractory  element  of  the  complex  ores,  and  has  be 
wasted  to  a  large  extent  heretofore.     In  the  Malm  proce 
the  zinc  recovered  may  very  well  be  the  most  valuable  cc 
stituent   of   the   ore.      Dr.    Malm   and   his   spokesmen  s 
understood  to  have  made  a  very  interesting  proposition 
the  American  Mining  Congress.     They  suggested  that  t 
organization  appoint  a  committee  to  investigate  the  varic 
processes  for  reducing  low-grade  complex  ores,  and  if  ' 
committee  should  find  after  disinterested  investigation,  ci 
sidering  all  the  available  methods,  that  the  Malm  proces; 
an  economical  and  valuable  one  it  be  asked  to  report 
fact  to  the  congress  at  a  future  session,  recommending 
adoption  or  official  authorization  of  this  method.    In  t  < 
event  it  is  understood  that  the  inventor  will  be  willing  ' 
contribute  the  Malm  process,  which  is  covered  by  pate  >•  ! 
freely  to  the  mining  industry,  making  a  donation  of  i  ' 
some  official  body  can  be  found  to  receive  it  and  apprec  <; 
and  push  it.     Otherwise,  the  invention  will  be  pushed  V 
private  capital,  and  possibly  a  situation  may  arise  analog  '^ 
to  the  so-called  "smelter  trust." 

The  official  action  of  the  congress  did  not  go  so  fa  i' 
this.  In  its  resolutions  the  mining  congress  declared,  ''•' 
ever,  that  "the  development  of  processes  of  ore  treati  1" 
capable  of  handling  with  profit  the  vast  low-grade  dep  1'- 
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and  mine  dumps  of  our  mining  districts  is  of  the  greatest 
importance  to  the  mining  industry  and  to  all  related  in- 
dustries. "  Therefore  it  was  declared  to  be  the  sense  of  the 
American  Mining  Congress  that  the  Congress  of  the  United 
States  be  asked  to  provide  for  the  establishment,  under  the 
direction  of  the  Bureau  of  Mines,  of  a  metallurgical  experi- 
mental ore-testing  station  to  devise  methods  for  the  extrac- 
tion of  metals  from  low-grade  ores.  The  mining  congress 
also  volunteered  to  draft  a  bill  providing  for  the  establish- 
ment of  such  a  testing  station.  The  subject  is  one  of  in- 
terest and  importance  to  the  electrical  industry,  for  if  the 
Malm  process,  or  some  analogous  process,  is  widely  adopted 
it  means  a  greatly  increased  consumption  of  electrical 
I  energj'  in  the  metal  mining  industry. 


FARMERS'  ELEaRICAL  SUFFLY. 

Ihe  recent  Illinois  State  Electric  Association  convention 
rought  out  an  interesting  symposium  on  rural  transmis- 
sion lines  for  the  supply  of  farmers.    There  is  a  consider- 
able amount  of  such  service  at  the  present  time  in  certain 
sections  of   the   country,   notwithstanding   the   very   small 
revenue  per  mile  of  pole  line  which  such  business  offers. 
•Where  farmers  are  supplied  from  existing  single-phase  or 
Ithree-phase  transmission  lines  running  between  towns  the 
'problem  is  not  so  much  one  of  pole-line  cost  as  of  the  cost 
lof  the  necessary  step-down  transformers  and  lightning  pro- 
jection.    This  problem,  which   is  now  receiving  attention 
Ifrom    manufacturers    and    transmission-line    operators,    is 
bne  which   is    fairly   near   a    solution.      Another   problem 
relates  to  distribution  from  the  nearest  town  or  main  trans- 
>sion  line  to  the  farmer's  premises.    This  is  much  more 
rious,  for  it  involves  an  investment  in  pole  lines  which 
prohibitive  in  many  farming  districts.    From  information 
ought  out  at  the  Illinois  convention  and  elsewhere  it  is 
ident  that  pole  lines   for  supplying   farmers   cost   from 
^o  to  $600  per  mile.     The  lowest  figure  applies  to  2200- 
It  lines  of  iron  wire  with  small  25-ft.  poles,  about  thirty 
the  mile;  in  other  words,  to  a  very  light  construction 
ii.iect   to   rapid   deterioration,   which    deterioration,    how- 
or,  is  not  in  itself  so  grave  as  the  probable  danger  and 
crruption   to   service   caused   by   the    frequent   breaking 
wn  of  such  lines  after  a  few  years'  use.     On  the  other 
'id,   it    is    impracticable    to    follow    out    expensive    city 
le-construction    standards    in    country    work.      At    any 
'c,  it  is  probably  useless  to  count  on  carrying  on   ex- 
■isive  farm-service  business  over  pole  lines  costing  less 
in  $200  per  mile.     Now,  with  such  a  pole-line  investment 
■  led  to  the  other  investments  necessary,  the  number  of 
tisumers  per  mile  of  line  must  be  more  than  is  commonly 
ind  available,  or  the  amount  of  electricity  taken  by  each 
nsumer  per  year   must  be  considerably   more   than   the 
flinary  requirements  of  house  lighting. 
I'robably  few  investors  can  be  found  who  would  be  will- 
ii  to  go  into  enterprises  of  this  kind,  which  show  in  pros- 
ct  less  than  20  per  cent  for  interest,  profit  and  deprecia- 
jn  on  the  entire  investment.     With  an  investment  of,  for 
ample,  $200  per  kilowatt  of  maximum  demand  to  reach 
rural  distributing  center,  and  a   further   investment   of 
00  to  reach  a  farmer  with  i  kw  of  maximum  demand,  a 
venue  of  $60  per  year  would  be  required  from  that  one 


farmer  customer  alone.  This  is  by  no  means  an  unusual 
example,  as  in  the  majority  of  cases  the  cost  would  be 
higher  than  this.  At  the  same  time  there  are  many  cases 
where  conditions  are  more  favorable.  Whether  the  electric- 
service  company  assumes  the  investment  of  the  necessary 
pole  lines  to  reach  each  individual  farmer,  or  whether  part 
of  this  investment  is  taken  by  the  farmer  himself,  as  in  a 
number  of  the  cases  reported  in  Illinois,  it  is  evident  that 
the  ultimate  success  of  rural  electric  distribution  is  de- 
pendent on  a  much  larger  use  of  electricity  by  each  con- 
sumer than  would  be  necessitated  by  lighting  alone.  It  is 
a  question  of  using  sufficient  electricity  for  power  and 
heating  requirements  of  the  farm  to  bring  the  revenue  per 
consumer  up  to  a  profitable  point.  The  principal  power- 
consuming  operations  of  the  farm  consist  of  water-pump- 
ing, feed-cutting,  grinding,  plowing,  harvesting  and  hoist- 
ing for  storage.  Horses  and  windmills  have  been  the  chief 
sources  of  power  aside  from  manual  labor  on  the  farm,  but 
gasoline  engines  are  already  finding  extensive  use.  The 
use  of  such  engines  should  be  encouraging  to  the  electrical 
man,  rather  than  the  reverse,  because  mechanical  power  as 
furnished  bv  the  gasoline  engine  is  sure  to  cause  an  evolu- 
tion or  development  away  from  the  old  methods  and  to 
create  a  demand  for  mechanical  power,  which  will  pave  the 
way  for  electric -motor  service  where  it  is  available.  As 
brought  out  at  the  Illinois  convention,  a  commendable  effort 
is  being  made  by  the  National  Electric  Light  Association 
and  bv  gasoline  manufacturers  and  agricultural  engineers 
to  get  the  government  to  investigate  the  matter  of  power 
requirements  and  power  costs  on  the  farm.  If  electricity 
were  used  for  all  farm  operations  and  included  trucks  and 
xehicles,  the  amount  of  power  would  assume  proportions 
which  would  put  a  very  different  aspect  on  rural  electrical 
service. 


WORKSHOP  LIGHTING. 

An  important  article  on  this  topic,  abstracted  from  a 
foreign  contemporary,  appears  in  the  Digest  in  this  issue. 
It  is  striking  evidence  of  the  interest  which  has  been 
aroused  in  the  general  campaign  for  good  illumination,  and 
is  especially  pertinent  in  the  discussion  of  actual  data  ob- 
tained in  both  well-lighted  and  ill-lighted  shops.  Yet, 
however  excellent  data  on  proper  illumination  may  be 
presented  to  the  public  eye,  there  is  still  some  uncertainty 
about  good  examples  being  followed  in  this,  as  in  all  things. 
A  certain  type  of  works  manager  is  quite  content  to  let 
what  he  considers  well  enough  alone,  whether  in  manu- 
facturing methods,  lighting  or  precautions  against  acci- 
dents. Anything  which  means  added  cost  is  abhorrent  to 
his  economical  soul.  Fortunately,  in  most  cases  of  this 
kind  the  punishment  fits  the  crime  and  the  unprogressive 
manufacturer  finds  himself,  he  knows  not  exactly  why,  at 
a  disadvantage  compared  with  his  more  wide-awake  com- 
petitors. True  enough,  good  illumination  often  costs  no 
more  than  poor  illumination,  sometimes  not  so  much. 
Every  illuminating  engineer  can  call  to  mind  in  his  own 
practice  cases  in  which  the  lighting  has  been  greatly  im- 
proved with  a  positive  reduction  in  cost ;  yet  the  expense 
of  making  a  change  often  determines  whether  or  not  it 
shall  be  made,  and  a  bill  for  wiring  fixtures  and  lamps 
sometimes  looks  forbiddingly  large.     It  is  not  always  the 


1096 


ELECTRICAL    WORLD, 


Vol.  58,  No.  19. 


worst  lighted  shop  that  is  most  difficult  to  reach  with  im- 
provements. Beyond  a  certain  point  of  inefficiency  the  re- 
sults are  so  evidently  bad  as  to  force  themselves  upon  the 
attention  even  of  the  most  cautious  and  niggardly.  It  is  the 
moderately  bad  establishment  which  is  most  difficult  to 
reach,  a  place  in  which  perhaps*  there  is  considerable  ex- 
penditure for  lighting,  although  the  results  are  altogether 
unsatisfactory.  If  the  lighting  is  such  as  not  positively 
to  interfere  obviously  with  the  workmen,  and  looks  mod- 
erately bright,  it  is  sometimes  difficult  to  persuade  those  in 
authority  that  an  improvement  in  illumination  is  necessary 
and  desirable.  Hence  it  is  that  it  is  so  difficult  to  make 
legislative  enactments  which  have  really  any  effective 
force. 

The  notes  on  legal  requirements  for  illumination  in  the 
article  under  discussion  are  deserving  of  comment.  The 
governments  of  Holland  and  Switzerland  seem  to  go  furthest 
in  the  way  of  definite  requirements  for  the  illumination  of 
workshops,  and  these,  while  well  intended,  show  only  too 
plainly  the  difficulties  of  legal  interference.  The  Dutch 
requirement  is  not  less  than  15  lux  (1.4  ft.-candles)  for  the 
following  group  of  trades,  evidently  considered  to  require 
better  lighting  than  usual:  embroidery  and  sewing,  me- 
chanical knitting  and  quilting,  draftsmanship,  printing,  en- 
graving metal  or  wood,  manufacture  of  instruments,  clock 
and  watch  repairing,  working  in  gold  or  silver  or  precious 
stones.  For  "other  works  requiring  good  lighting"  a  mini- 
mum of  10  lux  (0.9  ft.-candle)  meets  the  demand.  Evi- 
dently the  specified  minimum  is  far  too  low,  so  low  that 
the  legal  requirements  can  be  met  in  a  shop  so  badly  illumi- 
nated as  scarcely  to  permit  of  efficient  work  at  all.  The 
Swiss  laws  make  some  important  specifications  concerning 
the  area  and  arrangement  of  windows  and  require  "satis- 
factory" natural  and  artificial  illumination.  Presumably 
the  lighting  is  to  be  satisfactory  to  inspecting  officials,  and 
if  these  are  kept  as  thoroughly  subdued  in  Switzerland  as 
most  factory  inspectors  are  in  this  country  one  hardly  has 
reason  to  expect  a  very  high  grade  of  illumination,  save 
in  cases  in  which  an  enlightened  management  realizes  its 
economical  value. 

If  any  legislation  on  the  subject  of  artificial  illumination 
is  to  be  effective  at  all,  it  must  go  very  much  further  than 
in  these  instances  in  specifying  the  requirements  in  various 
classes  of  industrial  establishments,  or  it  must  at  least 
demand  so  considerable  an  amount  of  light  as  to  insure 
good  results  provided  ordinary  intelligence  is  brought  to 
bear  upon  the  arrangement  of  the  service.  We  are  rather 
inclined  to  think  that  the  latter  method  will  in  the  long 
run  prove  the  more  effective;  for  if  an  industrial  plant  is 
required  to  spend  enough  energy  in  lighting  to  produce 
really  good  results  if  the  expenditure  is  wisely  directed, 
ordinary  self-interest  will  soon  be  effective  in  producing  at 
least  a  moderately  good  grade  of  illuminating  engineering. 
The  present  strong  tendency  toward  the  introduction  of 
various  plans  for  increasing  industrial  efficiency  is  sure  to 
be  shown  in  improved  illumination,  provided  enough  light 
is  demanded  by  law  to  make  good  illumination  possible. 
Indeed,  there  is  some  reason  to  hope  that  the  current  desire 
for  higher  efficiency  may  bring  about  a  great  improvement 
in    workshop   lighting  quite    irrespective   of   any    legal    re- 


quirements whatever.  There  is  more  activity  in  good 
workshop  lighting  in  this  country  than  in  any  other  phase 
of  illuminating  engineering,  and  the  results  justify  the 
expenditure.  We  have  yet  to  learn  of  any  industrial  plant 
the  management  of  which  has  regretted  its  expenditure  for 
good  natural  or  artificial  lighting,  and  improvements  made 
thus  willingly  for  the  benefit  of  the  industry  are  vastly 
more  satisfactory  than  any  that  can  be  enforced  by  legisla- 
tion. 

The  thing  most  important  to  present  progress  is  an  ex- 
tension of  the  present  campaign  of  education  for  better 
light,  reinforced  by  legislation  only  when  experience  has 
shown  that  this  is  necessary  to  reaching  the  result.    We 
have  faith  to  believe  that  American  works  managers  as  a 
whole   require  no  such  goad  along  the  path  of  progress 
The  illuminating  engineers  of  the  country  ought  to  mak( 
it  their  business,  as  in  no  small  measure  they  do,  to  ge 
after  the   individual   workshop   and   show  what  they  cai 
accomplish.     Good  illumination  is  an  art  which  cannot  b' 
easily  formulated  into  a  set  of  simple  rules.     Two  shop 
turning  out   a   similar   product   may   under  their  existin; 
conditions  require  quite  different  treatment  in  the  matte 
of  illumination,  treatment  which  cannot  be  specified  in  an 
formal  enactment.    Labor  organizations,  too,  ought  on  thei 
own  account  to  serve  as  unofficial  inspectors  of  illumin; 
tion  just  as  they  do  with  respect  to  many  other  much  le; 
important  matters.     Most  central   stations  at  the  presei 
time  can  command  at  least  a  moderate  amount  of  traint 
intelligence  in  illuminating  engineering,  and  if  their  repr 
sentatives  make  a  point  of  getting  in  touch  with  the  loc 
industries  and  noting  from  personal  inspection  the  cond 
tions  of  illumination,  a  vast  amount  of  good  will  be  a 
complished  to  the  benefit  of  all  parties  concerned. 


MAXIMUM  DEMAND  AND  SIZE  OF  RESIDENCES. 

The  plan  of  estimating  the  probable  maximum  denia 
of  a  residence  consumer  upon  the   size  of  the  house 
number  of  rooms  is  increasing  in  popularity  among  elect: 
service   companies.     It   has   been   generally  conceded  f 
some  time  that  the  maximum  demand  of  a  consumer  shni 
be  taken  into  account  in  making  his  rate.    The  maximii 
demand  meter  has  found  a  limited  application  for  detenu 
ing  this  maximum  demand,  but  its  first  cost  has  kept  it  fr 
general   use   in   residence   lighting  business.     Fnr   a  mi 
ber  of  years  many  electric  service  companies  which  h: 
based   their   rates   on    the   number   of   hours'   use   of 
maximum    demand    per    month    have    assumed    that 
maximum   demand  of  a  residence  consumer  is  a  cert 
percentage  of  the  consumer's  connected  load.    An  object 
to  this  plan  is  that  it  discourages  the  wiring  of  houses  w 
a  large  number  of  lamps  in  closets,  basements,  hallw:  ;■ 
etc.,  which  lamps  have  little  effect  on  the  maximum 
mand  of  a  consumer,  as  they  are  turned  on   for  oni  a 
few  moments  at  a  time,  but  add  very  much  to  the  popu'a  y 
of  electric  lighting,  because  of  their  convenience.    If  "^ 
connected  load  is  taken  as  a  basis  for  estimating  the  ni:  i- 
mum  demand,  the  consumer  with  a  large  number  of  tl  '^ 
convenient  lamps  about  the  house  will  pay  a  much  hit-' 
net  rate  per  kw-hour  than  one  without  many  such  lai  s. 
even  thoue:h  the  maximum  demand  of  the  latter  consu-'r 
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m/  actually  be  about  equal  to  that  of  the  former.  Obvi- 
oily,  there  is  no  justice  in  such  a  method  of  figuring,  and 
fither  it  has  a  detrimental  effect  on  the  growth  of  the 
biiness  because  it  virtually  puts  a  penalty  cii  some  of 
th  conveniences  of  electric  light  and  encourages  con- 
stiers  to  wire  houses  in  a  way  which  will  not  give  them 
th  greatest  convenience.  This  is  not  favorable  to  general 
pcularity  of  electric  service  and  increase  of  business. 

■  method  of  overcoming  these  objections  introduced  in 
Djroit  several  years  ago  has  gradually  been  finding  favor 
w^i    other    companies,    and    the    rate    committee    of    the 
Nlional  Electric   Light  Association   recommended   in   its 
la;'  report  the  plan  for  residence  lighting  business.     One 
ofthe  recent  notable  additions  to  the  list  of  companies 
us'g  this  system  is  that  at  St.  Louis,  as  noted  elsewhere. 
Tl  plan  in  general  is  to  estimate  the  consumer's  ma.ximiuii 
deand  as  being  proportional  to  the  size  and  general  char- 
acT  of  the  house.     The  number  of  active  rpoms  in  the 
ho'e  is  multiplied  by  a  certain  number  of  kilowatt-hours. 
wh-h  gives  the  number  of  kilowatt-hours  the  consumer 
mi',  use  before  he  exceeds  the  first  portion  of  the  bill. 
Alenergy  used  up  to  and  including  the  first  portion  is 
bill  at  a  certain  rate,  and  the  remainder  or  second  por- 
tio  at  a  much  lower  rate.     The  theory  of  the  rate,  of 
eoi^e,  is  to  charge  the  consumer  a  high  rate  until  he  has 
pai  the.  fixed  and  service  charges  incidental  and  propor- 
tion to   his   maximum   demand.     The   rules   of   different 
conanies  vary  as  to   what  rooms  are  considered  active 
but|.sually  they  are  the  living-room,  dining-room,  kitchen 
anCcertain  bedrooms.     Basements,  halls  and  closets  arc 
asuly  excluded.     Heating  apparatus  is  not   counted,  as 
one.f  the  objects  of  such  a  rate  is  to  allow  such  apparatus 
*  I.  used  on  the  low-rate  portion  of  the  bill.    It  is  iiiter- 
«tix  to  note  the  progress  of  a  residence  rate  which  a 
few  ears  ago  was  comparatively  little  known,  but  through 
«s  erit  secured  the  indorsement  of  the  N.  E.  L.  A.  rate 
f>ffittee  above  referred  to. 


IHE  ADUnON  PROPERTIES  OF  INCANDESCENT  LAMPS. 

Sue  of  the  processes  of  nature  suggest  the  idea  that  in 
the^tabhshed  order  of  things  as  known  to  us  in  this  uni- 
»"h  the  pnnciple  of  conservation  is  held  in  check  by  the 
J-d.ous  intervention  of  the  opposite  principle  of  dissipa- 

on.  In  other  words,  the  notion  suggests  itself  that  so 
•nP'Unt  IS  the  principle  of  change  among  the  things 
*  "  are  that  dissipative  activity  is  encouraged  as  the 
«aviger  of  effete  and  unguarded  conservation.  A  uni- 
'ersof  perpetual  and  unvaried  retention  of  the  status  quo 

'      universal  consent,  not  that  in  which  we  grope  our 

a.vilthough  such  a  universe  is.  in  a  certain  sense  the 
^as..:  to  conceive  of.  The  only  question  for  serious  debate 
*--ther  the  changes  we  perceive  in  the  existing  order 
,^  ''"""""onrntnt  are  of  the  oscillatory  character  of 
(,r^  .^"™^'^  ^^^  °'=^*"  "'ave,  wherein  each  particle 
sea*  *[  *""^'  ^^  "  ^^^'^^'  P^''PetuaIly  at  maintaining  mean 
Tiov  '"'*  ^^'  P^^^"  through  unending  up-and-down 
whi?'*"-  '"  ^^^  *'"*^*'  °^  ^^fiether  the  changes  around  us, 
^^l^oscillatory,  are  also  attended  by  a  definite  motion  of 

"'"on,  in  a  direction   from   which   there  can   be   no 


ultimate  retreat  or  return.  From  the  above  outlined  view- 
point, among  all  the  protean  forms  of  energy  within  our 
perception,  heat  is  the  great  dissipative  energy  which  ever 
tends  to  change  and  upset  the  existing  order  at  any  one  part 
of  our  known  universe.  Energy  can  be  kept  conservatively 
locked  up  in  the  chemical  form  or  in  the  gravitational  form 
for  long  periods  of  time,  and  energy  can  be  transformed 
through  the  medium  of  magnetism  and  of  electricity  with- 
out necessarily  losing  much  hold  upon  it;  but  energy  once  it 
takes  the  form  of  heat  dissipates  and  disappears  from  view. 

The  losses  of  electric  energy  in  transmission  are  through 
runaway  heat  in  wires  or  machinery.    The  main  source  of 
inefficiency  in  any  process  transforming  energy  is  the  thefts 
of  heat.     The  heat  engines  in  our  central  stations  have  a 
net  efficiency,  in  ordinary  service,  of  only  some  10  per  cent, 
because  the  heat  runs  away  faster  than  it  can  be  made  to 
work.     Before  it  can  be  all  communicated   to  the  boiler 
water  some  of  it  has  escaped  through  the  furnace  walls 
and  chimney.     Before  the  expanding  steam  can   give  up 
the   energy   at   the   engine   shaft   it   has   escaped   through 
cylinder  walls  and  exhaust.     There  is  always  one  comfort 
for  the  engineer  who  reflects  upon  the  waste  of  energy  in, 
and  inefficiency  of,  a  heat  engine,  and  that  is  that  the  in- 
candescent lamp  is  still  worse.     In  spite  of  the  enormous 
amount  of  discovery,  invention  and  work  directed  to  the 
perfection  of  the  incandescent  lamp,  it  is  only  recently  that 
we  have  succeeded  in  obtaining  lamps  of  about  i  cp  per 
watt   consumed,   whereas   it   is   estimated   that   an   ideally 
perfect  lamp  could  produce  more  than  50  cp  per  watt  con- 
sumed, if  the  light  delivered  were  in  the  most  favorable 
part  of  the  visible  spectrum,  and  if  there  were  no  waste  of 
energy    in    heat.      If,   however,    the    light   delivered   were 
white  or  of  mixed  colors,  the  ideal  lamp  of  perfect  efficiency 
might   give   very   much    less   candle-power,   depending   on 
the  particular  colors  in  its  spectrum.     The  incandescent- 
lamp  maker  in  his  turn  may  take  comfort  in  the  fact  that 
so  low  a  luminous  efficiency  as  that  of  the  best  modern 
lamp  leaves  all  the  more  room  for  possible  future  discovery 
and  development. 

The  Elektrotechnischc  /-eitschrift  has  recently  published 
an  article,  by  Dr.  Johannes  Russner,  on  certain  measure- 
ments  of   the   luminous   efficiency   of   incandescent    lamps 
made  thermometrically.     The  lamp,  without  socket,  is  im- 
mersed in  a  30  per  cent  solution  of  ferroammonium  sul- 
phate, to  a  layer  thickness  of  30  mm  (1.2  in.).    Such  a  layer 
has  the  property  of  absorbing  passing  non-luminous  heat 
almost  completely,  while  at  the  same  time  it  is  fairly  trans- 
parent to  luminous  rays.    The  elevation  of  temperature  in 
the  solution  is  measured  with  the  incandescing  lamp  in- 
serted in  the  same  for  a  definite  interval  of  time.    The  test 
is  then  repeated  with  the  lamp  coated  in  blackened  tinfoil, 
to  prevent  the  escape  of  light  through  the  solution,  and  the 
mcrease  of  corresponding  temperature  elevation  is  noted. 
The  difference  of  the  two  temperature  elevations,  corrected 
for  outstanding  sources  of  error,  then  enables  the  luminous 
efficiency  of  the  lamp  to  be  determined.    The  results,  given 
in  the  article,  go  to  show  that  the  luminous  efficiency  of 
certain    115-volt   carbon-filament   lamps   averaged    1.6   per 
cent,  and  that  of  certain   115-volt  metallic-filament  lamps 
averaged  4.5  per  cent,  or  nearly  three  times  as  much. 
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A.  L  E.  E.  Meetings. 


At  a  meeting  of  the  American  Institute  of  Electrical 
Engineers,  to  be  held  in  the  Engineering  Societies  Build- 
ing. New  York,  on  Nov.  19,  a  bronze  bust  of  Helmholtz, 
presented  by  Mr.  Edward  D.  Adams,  will  be  accepted  with 
appropriate  ceremonies.  Arrangements  have  also  been 
made  for  an  address  in  behalf  of  the  Verband  Deutscher 
Elektrotechniker  by  Dr.  Adolf  Franke,  who  is  at  present 
in  this  country  and  who  was  a  student  under  Helmholtz. 

Following  the  presentation  ceremonies  a  paper  entitled 
"Magnetic  Properties  of  Iron  at  Frequencies  up  to  200,000 
Cycles"  will  be  presented  by  Mr.  E.  F.  Ale.xanderson, 
Schenectady,  N.  Y. 

At  joint  meetings  of  the  Chicago  Section  of  the  A.  I. 
E.  E.  and  the  Electrical  Section  of  the  Western  Society 
of  Engineers  the  following  papers  will  be  presented :  Going 
Value,  by  Mr.  F.  F.  Fowie,  on  Nov.  22 ;  Protection  of  High- 
Tension  Poiver  Circuit  Apparatus,  by  Mr.  James  Lyman, 
on  Dec.  27;  Public  Utility  Couunissions.  Ijv  Mr.  W.  J. 
Hagenah,  on  Jan.  28. 


Despite  the  fact  that  little  attention  was  paid  to  le 
electrical  papers,  there  was  evinced  a  friendly  feeling  3. 
ward  the  use  of  electricity  in  mining.  The  attendanc  at 
the  mining  congress  was  about  800. 


American  Mining  Congress. 


The  fourteenth  annual  session  of  the  American  Mining 
Congress  was  held  in  Chicago  on  Oct.  24  to  28.  This  body 
was  formed  to  foster  and  promote  mining  in  all  its  various 
branches,  but  is  "practical"  rather  than  technical.  A 
feature  of  the  meeting  was  an  address  on  "The  Federal 
Government  and  Its  Relation  to  the  Mining  Industry,"  by 
President  Taft.  Several  electrical  papers  were  down  on  the 
program,  but  they  did  not  receive  much  attention,  owing  to 
the  disposition  of  the  congress  to  devote  more  time  to  im- 
portant non-technical  subjects,  such  as  the  conservation  of 
natural  resources,  the  situation  in  Alaska  and  the  preven- 
tion of  mine  accidents.  Gen.  Irving  Hale,  of  Denver,  was 
to  have  presented  a  report  on  the  use  of  electricity  in  metal 
mining,  but  was  prevented  by  ill  health.  A  paper  by  Mr. 
W.  -A..  Thomas,  of  Pittsburgh,  on  "Electric  Mining,"  was 
read  by  title  and  also  one  on  "Electricity  in  Mining,"  b\- 
Mr.  D.  B.  Rushmore,  of  Schenectady.  Mr.  Samuel  A. 
Taylor,  of  Pittsburgh,  was  elected  president  of  the  Ameri- 
can Mining  Congress  for  the  ensuing  year. 

The  resolutions  committee,  made  up  of  one  man  from 
each  state,  presented  resolutions  on  various  subjects  con- 
nected with  the  mining  industry.  The  resolutions  which 
were  adopted  asked,  among  other  things,  that  the  Congress 
of  the  United  States  be  requested  "to  provide  for  the 
establishment,  under  the  direction  of  the  Bureau  of  Mines. 
of  a  metallurgical  experiment  ore-test  station  or  stations 
for  the  purpose  of  devising  methods  for  the  extraction  of 
metals  from  low-grade  ores."  This  action  is  one  step, 
perhaps,  in  a  movement  looking  toward  a  great  extension 
in  electrolytic  processes  of  ore  reduction,  and  therefore  a 
greatly  increased  use  of  electrical  energy  in  mining.  Other 
resolutions  asked  the  aid  of  the  government  in  the  main- 
tenance of  mining  schools ;  expressed  sympathy  with  inland 
waterway  projects;  asked  the  modification  of  the  Sherman 
law  to  permit  reasonable  trade  agreements  between  com- 
petitors in  the  mining  business,  provided  there  is  no  undue 
burden  on  the  public:  declared-  in  favor  of  a  just  compensa- 
tion to  workingmen  for  injuries  received  while  engaged  in 
their  duties;  recommended  greater  publicity  in  relation  to 
the  undertakings  of  the  .American  Mining  Congress;  dis- 
approved of  the  "efforts  of  interested  parties  to  have  estab- 
lished national  parks  on  the  public  domain  wherein  are 
known  to  exist  deposits  of  oil,  coal  and  other  mineral 
wealth" ;  thanked  the  President  and  Congress  of  the  United 
States  for  the  creation  of  the  Bureau  of  Mines,  and  asked 
the  enactment  of  laws  to  bring  about  the  opening  up  and 
operation  of  coal  mines  in  Alaska  for  the  "present  and 
permanent  welfare  of  the  Alaskan  people." 


Extension  of  Street  Lighting  in  Chicago. 

In  planning  the  notable  extension  of  10,000  arc  lamps  or 
the  street  lighting  of  Chicago,  Mr.  William  Carroll,  ty 
electrician,  and  Mr.  E.  B.  Ellicott,  electrical  engineer  oiit 
Sanitary  District,  who  have  charge  of  the  work,  are  - 
deavoring  to  locate  the  new   lamps,   after  consulting 
aldermen    and   other   city   authorities,    where   they  wil 
needed  most.     The  plans  for  this  street-lighting  exter 
contemplate   underground   feeders   and   overhead  disti 
tion  lines  outside  of  the  central  business  district,  the  ( 
liead  construction  consisting  of  25-ft.  steel  poles  suppo 
the  lamps  and  one  or  two  No.  6  weatherproof  wires.    1 
has  been  some  criticism  of  these  overhead  wires  in 
dence  districts,  and  of  course  the  engineers  would  p 
underground  work  throughout;  but  the  cost  of  puttin 
the  arc-lighting  distribution  wires  underground  is  thr 
to  be  prohibitive. 

However,  it  is  not  the  purpose  of  the  city  to  fore 
overhead  wires  on  any  neighborhood  where  the  people 
sider  them  objectionable.  It  is  the  intention,  for  the 
being  at  least,  to  leave  out  streets  or  neighborhoods  \ 
the  property  owners  object  strongly  to  the  overhead  ' 
and  proceed  with  the  lighting  plans  where  the  people 
the  lamps  badly  enough  to  be  witling  to  accept  the  ove 
construction.  But  the  city  will  place  the  wires  u 
ground  on  any  street  or  system  of  streets  where  the 
erty  owners  are  willing  to  pay  the  difference  in  co 
tween  underground  construction  and  overhead  constri 


Electrically    Controlled    Fender    Chains    for    Pa 
Canal  Locks. 


Huge  chains  stretched  across  the  lock  chambers  wi 
tect  the  gates  of  the  Panama  Canal  locks  from 
rammed  when  closed  by  any  vessel  that  may  becon 
controllable  during  the  passage  of  the  locks.  After 
thus  guarded  has  been  opened  the  chain  itself  v 
dropped  out  of  the  way  into  a  groove  cast  into  the  cc  ' 
of  the  lock  chamber,  allowing  the  vessel  to  proceed  v 
restriction.     Altogether  twentv-four  of  these  fender 


Cross-Section   of   Locks. 


will  be  employed  at  the  Isthmus,  the  auxiliary  guan  ;•' 
which  miter  in  a  direction  opposite  to  the  main  gate  bu 
protected  in  the  same  manner.  The  forty-eight  I'" 
handling  mechanisms  required  will  be  operated  b}'^"' 
pressure,  but  controlled  electrically  by  solenoid-c  M' 
valves  and  motor-operated  centrifugal  pumps. 

Hydraulic  cylinders  will  be  employed  to  raise  an  low*-' 
the  chains,  an  arrangement  of  sheaves  giving  4  ft.  '  ^'^' 
movement   for   each   foot   of   travel   of  the  pistons'  t-^c 
system  of  cylinders  will  comprise  a  station.iry  40-in.  I'" 
inside  of  which  is  a   movable  38-in.  cylinder  in  ti  >  "^o" 
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ining  a  25-01.  fixed  piston.  The  stroke  of  the  cylinders 
111  be  21  ft.  6  in.,  giving  a  total  chain  movement  of  102  ft 
-on,  both  sides  of  the  chamber.  By  means  of  a  remote- 
^ntrolled  solenoid  valve,  water  pressure  at  60  lb  per  square 
;ch,  delivered  by  a  centrifugal  pump,  will  be  turned  into 
.her  the  inner  or  outer  cylinder,  atiectinK  the  chain  move- 
i.-nt  m  the  corresponding  direction  as  desired.  The  motor- 
■liven  pumps  will  be  started  automaticallv  bv  quick-acting 
vitches  which  operate  when  required  to  restore  pressure 
fct  by  leakage. 

iThe  most  important  function  of  the  fender  chains  is  to 
lerpose  a  fi.xed  but  yielding  resistance  in  case  thev  are 


Fig.    2— Layout    of    Operating    Machinery. 

by   a   vessel,   in   this   way   arresting   its   movement 

oVu!   shock  or  dainage  and  bringing  it  to  a  standstill  as 

q^kly  as  feasible.    The  water  lines  to  the  chain  cylinder. 

«i  oe  arranged  with  resistance  valves  so  adjusted  that  if 

III  ramming   vessel   imposes   a   stress   beyond   750   lb.    per 

•«!.re  inch  on  the  cylinders  the  chain  will  be  paid   out 

'  ly  by  an  automatic  release  until  the  ship  comes  to  a 

1  he  emergency  resistance  valves  will  be  arranged  in 

^   and  so  constructed   that  a   constant  stress  of  750 

square  inch  will  be  maintained  on  the  cylinders     '\ 

ion  ship  striking  the  chain  is  estimated  to  travel  a 

e  of  about  73  ft.  before  coming  to  a  standstill. 

•sas  have  been  asked   for  the  equipment  of  these 

-■^1  tenders  and  the  bids  will  be  opened  at  Washington 

•esting  Motors  for   Panama   Canal  Lock-Valve 
Machines. 

f,J  "'!"''°"ed  in  the  Electrical  World  of  May  4,    19,1 

san/  Isthmian  Canal  Commission  has  purchased 

nie  motors  for  testing  with  a  view  of  purchasing  236 

•:  electric  motors  to  operate  the  valves  in  the  locks  on 

'e  anama  Canal.     Allis-Chalmers,  General  Electric  and 

veinghouse  motors  have  been  secured  for  the  test.     A 

Ito   r7/.  .  '"  "^T'^  "'^'  ^^^  ^°''^^  ^t  Gatun,  according 

Civ   r  ,    ,"'"^        *''^  '^'""''  ^'""'^-  '''"^'  t'^e  motors  are 

test  ^       ^'™af'c  conditions  on  the  Isthmus.    Shop 

mot  /l;nT  '"  P'?^'""^  '"  the  United  States,  where  the 

val   I,     u •      P"'  ^"""""^'^  ^  working  trial  with  one  of  the 

Mo'  Tv       .    "°'^  """''y  ^t  the  works  of  the  Wheeling 

Isthn.   .  ""'^'■y  '^"ompany.     The  object  of  the  test  on  the 

star  .V,  "1        .^^'""I'ne   which    type   of   motor    will    be.st 

arri;i  tV        '°''''""  ^^^^''  "^  the  climate.     Upon  their 

«orli     Tn'^   ^"^    P'^"'l    ■"    *he    drvroom    of    the 

"se  at  oatun,  and   there   the   insulation    resistance 


was  measured  at  regular  intervals  for  a  week,  and  af.er 
>t<)rage  in  the  dryroom  it  was  measured  further  at  inlcr 
*.ils  ot  twenty-four  hours. 

Tl'o  tests  include  (i)  the  measuring  of  insulatioi,  re 
MMance  ot  the  motors  and  the  application  of  a  isoo-voll 
|.gh-potential  test  for  one  minute;  (2)  measuring  of 
nsulat.on  resistance  just  prior  to  turning  on  steam  an.l 
at  intervals  of  six  hours  thereafter;  (3)  removal  of  hand- 
ole  covers  to  admit  saturated  steam  to  the  room  so  thai 
iiie  air  is  at  a  temperature  of  50  deg.  C.  •  (4)  subiect  ,11 
niotors  to  a  high  potential  test' of  Lo  violtften  ecj 
every   twenty-four    hour.s.     These    tests    will    be   continued 

the  tests  will  be  continued,  but  in  a  temperature  of  7s 
<l^g.  C.  In  addition  the  motors  will  be  immeiscd  in  water 
a  normal  air  temperature,  and  the  insulation  resistance 
on  ^"Z""^''!'"^  just  prior  to  immersion  and  after  immer- 
K,n.  At  intervals  of  six  hours  for  two  .lavs  just  prior 
o  emoval  from  the  water  a  high-potential  le.s't  of  ,00  volts 
will  be  applied  for  ten  seconds. 

If  these   tests  do   not  show  conclusive   results   i„(en,al 
l.eat   will   be   applied   by   running   the   motors   on    reoula, 

lll'rT'."''  ^l^'^^"  P'"^''"-"^  '°  P'-°'I"«  the  desired  heat- 
ng  effect.     This  test  will  show  the   rapidity  with  which 

TsoTelTT  -^^  /"■•"'"''°"  "'"  ^'  '''■'^•^"'  °ff-  -'d  will 
also  render  the  insulation  more  porous  and  finally  weaken 
It  as  to  Its  insulating  properties. 


Investigation  of  a  Fire  in  a  Hydroelectric  Generating 
Station. 


On   .\pnl  3.   uj„,  as  recounted  in   the  EWtr.cal   llorld 
ot  April  ,3  last,  page  .S95.  there  was  an  unusual  fire  in  the 

\ZTu"'  TT.^^-  ^'^  ^*-  C™'^  P°--  Company  at 
Apple  River  Falls,  Wis.  This  company  is  controlled  by  the 
.^t.  iaul  Gas  Light  Company,  which  receives  the  entire 
output  of  the  plant.    As  stated  in  this  journal  at  the  time 

^aoorh!;^  ,  '«  ""■''  "°'/"'°"«'  amounting  in  all  to  about 
M.000.  but  the  fire  was  due  to  an  unusual  accident  and  an 
investigation  has  been  made  by  Mr.  William  S.  Boyd  76 
thfn'n  '   ^""''u'   '^'•'■"SO,  an   electrical   inspector 'for 

the  Underwriters,  who  has  published  the  result  of  his  find- 
inferes"  ""  ^""''^  ^^^  containing  information  of  considerable 
The  station  building  is  brick  and  one  story  high  It  con- 
tains four  General  Electric  750-kw,  3-phase,  800-volt,  60- 
cycle  generators,  each  directly  connected  to  a  Victor  turbine 
wa  erwheel  developing  about  1200  hp.  There  are  two 
65-kw  exciters,  also  directly  connected  to  a  turbine  in  each 
case.  Six  soo-kw  air-cooled  transformers  raise  the  voltage 
from  800  volts  to  25.000  volts,  and  at  this  potential  the  out- 
put IS  carried  on  a  pole  line  to  St.  Paul,  where  it  is  re- 
duced for  commercial  distribution  to  2300  volts.  The  plant 
is  well  built  and  was  considered  practically  free  from  fire 
hazard  and  no  insurance  was  carried.  The  value  of  the 
plant  ,s  approximately  $140,000,  of  which  $40,000  is  appor- 
tioned to  the  building  and  $100,000  to  the  machinery 

Uuring  the  day  of  April  3  three  of  the  four  generators 
were  m  service,  carrying  about  25  per  cent  overload.  At 
the  time  of  the  fire  they  were  developing  about  90a  volts 
and  carrying  about  25  per  cent  overload,  at  a  speed  of  300 
r.p.m.  NTcther  this  slight  increase  in  voltage  nor  the  over- 
load was  considered  dangerous,  as  during  the  ten  years  of 
operation  no  trouble  was  experienced  from  this  practice 
It  is  believed  that  the  failure  which  caused  the  fire  was 
not  due  primarily  to  this  condition.  The  generators,  which 
were  installed  about  ten  years  ago,  have  revolving  arma- 
tures, and  on  account  of  the  low  machine  voltage  the  wind- 
ings are  quite  heavy,  consisting  of  copper  bars  'A  in.  by 
Va  in.  Ill  section,  insulated  with  varnished  cambric  and 
paper.     These   bars   are   held    in   slots   bv   wooden    wedge<; 
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fitted  into  grooves  in  the  armature  core,  together  with  the 
usual  wire  bands. 

About  5  p.  m.  the  day  operator,  while  seated  at  his  desk 
in  front  of  the  switchboard,  heard  an  unusual  noise  behind 
him,  and  looking  about  saw  some  flashing  on  the  No.  3 
generator.  He  thought  the  transmission  lines  were  short- 
circuited  and  rushed  to  the  circuit  panels  and  opened  the 
switches,  but  the  flashing  continued,  and  while  he  was  con- 
sidering the  matter  a  copper  bar  thrown  from  the  machine 
in  trouble  struck  him  in  the  back.  Without  further  delay 
he  rushed  into  the  nearby  machine  shop  and  shouted  for 
help  to  the  superintendent,  Mr.  John  Pearson.  When  Mr. 
Pearson  hastened  to  enter  the  generator  room  there  was  a 
rain  of  copper  bars  and  a  splutter  of  molten  copper  against 
the  switchboard,  which  convinced  him  that  it  would  be 
fatal  to  attempt  to  get  to  the  field  switch,  which  was  then 
in  the  thick  of  the  disturbance.  A  moment  later  he  noticed 
that  the  west  end  of  the  ventilator  was  on  fire.  The  frame 
bin  in  which  the  clean  waste  was  stored  was  also  blazing 
and  the  high-voltage  current  was  arcing  from  a  broken  dis- 
connecting switch  to  its  grounded  iron  support  in  the  west 
end  of  the  room.  Generator  No.  3  was  afire,  and  resembled 
a  huge  "pin-wheel"  in  operation. 

Within  two  minutes  the  vi^aterwheels  were  shut  down 
and  the  operation  of  the  plant  was  stopped.  Measures  were 
then  taken  to  fight  the  fire,  first  with  chemical  extinguishers 
and  afterward  with  water.  Some  difficulty  was  experienced 
because  the  apparatus  was  not  adequate.  However,  by 
using  larger  hose,  which  arrived  in  response  to  an  appeal 
to  the  neighboring  power  house  at  the  village  of  Somerset, 
the  fire  was  finally  extinguished  by  attacking  it  through 
holes  cut  in  the  roof.  The  heavy  metal  covering  of  the 
roof  was  considered  to  be  a  deciding  factor  in  the  saving 
of  the  plant,  as  the  men  in  charge  felt  that  with  a  com- 
bustible roof  covering  the  fire  would  have  burned  through, 
gained  great  ventilation  and  been  beyond  control  before 
the  larger  2-in.  hose  was  secured.  At  it  was,  the  fire  dam- 
age to  the  building  was  confined  practically  to  the  wood- 
work of  the  roof,  and  about  $1,500  was  spent  in  repairing 
the  building.  The  repairs  to  the  generator  cost  about 
$2,500,  and  within  eighty-four  hours  from  the  time  the  fire 
was  extinguished  the  entire  plant  was  in  full  operation 
again,  with  the  exception  of  the  damaged  generator. 

Mr.  Boyd  concludes  that  the  fire  was  caused  undoubtedly 
by  a  short-circuit  in  the  armature  of  No.  3  generator,  which 
burned  through  its  windings,  together  with  the  binding 
wires,  permitting  the  hot  bars  and  molten  copper  to  be 
thrown  off  by  the  centrifugal  force  of  the  revolving  arma- 
ture. Some  of  this  hot  metal  lodged  in  the  ventilator  and 
ignited  the  framework.  The  open  bin  for  waste  was  also 
fired  in  this  manner.  What  caused  the  short-circuit  is  not 
so  well  known.  It  seems  probable  that  moisture  from  the 
ventilator  gradually  produced  a  weak  spot  in  the  insula- 
tion of  the  armature,  which  gave  way  and  caused  the  short- 
circuit.  Each  machine  was  protected  by  1200-amp  fuses 
at  the  switchboard.  Those  on  the  No.  3  machine  leads 
operated  as  soon  as  the  short-circuit  occurred  and  cut  off 
the  other  machines  from  the  trouble,  otherwise  there  would 
have  been  danger  of  their  burning  out  also. 

To  safeguard  the  generators  against  a  repetition  of  the 
trouble,  Mr.  Cutcheon,  general  superintendent  of  the  com- 
pany, suggests  that  each  machine  be  provided  with  a  re- 
verse-current relay  designed  to  "kill"  it  and  disconnect  it 
from  the  busbar  system  the  moment  any  energv  starts  to 
flow  from  the  busbars  into  the  machine.  Such  a  contri- 
Tance  would  have  saved  the  machine  and  probably  would 
have  prevented  the  fire.  Mr.  Boyd's  conclusions,  which  are 
of  some  interest  to  operators  of  hydroelectric  generating 
stations,  are  as  follows : 

I.  Electrical  machinery  operating  in  multiple  and  having 
rapidly  revolving  parts  carrying  heavy  copper  conductors 
should  be  so  equipped  and  controlled  that  a  short-circuit 
within  a  machine  will  automatically  stop  generation  in  the 


defective  machine  and  will  disconnect  it  from  the  systc 

2.  High-voltage  conductors  and  apparatus  should  be  pi 
tected  from  possible  flying  particles  of  metal,  preferal 
by  inclosures  of  non-combustible  material. 

3.  Switchboards  should  be  so  located  or  guarded  tl 
operators  may  manipulate  controlling  devices  in  safety. 

4.  Quick-acting  valves  controlling  turbines  should  be 
located    in    all    hydroelectric    plants    that    water    may 
promptly  cut  oft'  by  closing  valves  at  a  convenient  po 
outside  the  generator  room. 

5.  Ventilators  or  other  roof  structures  of  frame  constn 
tion  are  a  menace  even  on  unexposed  generating  static 

6.  Power  houses  having  roofs  composed  of  combusti 
material  are  always  liable  to  serious  damage,  cspeci; 
where  remote  from  fire  protection ;  but  where  a  wood  ri 
is  unavoidable  the  heavy  mill  type  is  least  objectionable. 

7.  Roof  coverings  having  good  fire-retarding  qualii 
are  absolutely  essential  to  the  safety  of  power  houses. 

8.  Frame  air  chambers  for  cooling  transformers  ; 
similar  construction  work,  creating  concealed  spaces  vvl 
may  obscure  the  presence  of  fire,  constitute  an  unnecess 
fire  danger. 

9.  Combustible  supplies,  especially  waste,  whether  cl 
or  oily,  should  be  kept  in  covered  inclosures  or  tanks  c 
structed  of  non-combustible  material. 

10.  Standpipe  and  hose  equipment  with  ample  w 
supply  and  pressure  to  produce  effective  fire  streams 
indispensable  to  the  safety  of  power  houses  having  c 
bustible  roofs  or  floors  or  containing  combustible  mate 
in  quantities.  This  is  particularly  true  of  stations  rei 
from  public  protection. 

11.  Ladders,  fire  axes,  pike  poles  and  crowbars  shoiil 
provided  for  all  power  houses  having  roofs,  roof  struct 
or  other  construction  work  of  combustible  material. 

12.  Electrical  generators  and  motors  of  comparat 
low  voltage  rating  are  more  liable  to  damage  by  heat 
by  water  where  small  fires  are  concerned. 

13.  Cool,  determined,  resourceful  leadership,  coupled 
good  judgment,  is  the  most  important  factor  in  the  sa 
of  property  in  time  of  fire. 


Tungsten-Tube  Furnace. 


The  great  advances  made  recently  in  our  knowled; 
the  physical  properties  of  pure  tungsten  in  connection 
the  development  of  the  tungsten-filament  lamp  have 
gested  the  substitution  of  tungsten  for  platinum  as 
sistor  for  electric  furnaces.  Tungsten  has  for  this  pn 
the  two  great  advantages  of  very  high  melting  poin 
relatively  low  cost,  but,  on  the  other  hand,  must  be 
tected  from  oxidation,  which  is  unnecessary  with  plat 

Electric  furnaces  with  tungsten  resistors  are  nc 
commercial  use  in  the  manufacture  of  tungsten  lamp 
two  furnaces  of  this  kind,  one  a  crucible  furnace,  the 
a  tube  furnace,  were  described  in  the  recent  Ami 
Electrochemical  Society  paper  by  Messrs.  R.  Winn 
C.  Dantsizen.  In  their  tube  furnace  they  use  an  alun 
tube  wound  with  ductile  tungsten  foil. 

Quite  a  dift'erent  construction   (though  possibly  of  ■ 
date)    of  tungsten-tube   furnace   is   described  in  a    '■' 
issued  Oct.  3  to  Dr.  William  D.  Coolidge,  of  the  G  ^ 
Electric  Company,  and  an  active  contributor  in  the  tie 
ment  of  the  new  tungsten  lamp.     He  employs  a  solid  i>' 
sten  tube,  surrounded  by  some  non-carbonaceous  h(    "' 
sulator,  like  calcium  oxide,  alumina,  thoria,  etc.     1  '  '" 
sulating  mass  is  in  turn  surrounded  by  a  layer  "'  "    ' 
and   the   whole   is    inclosed    in   a   metal   box.     To  r  ve  ^^ 
oxidation  of  the  tungsten  tube  an  atmosphere  of  hy^g"^ 
or  some  other  inert  gas  is  maintained  in  it.  . 

The   tungsten   tube   is   made    of   a   mixture  of  n-^^^^ 
tungsten  and  an  allov  of  hismutli.  cadmium  and  m -"  .  ■ 
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T  s  gives  a  plastic  mixture  which  can  easily  be  brought 
ini  the  form  of  a  tube,  and  the  bismuth,  cadmium  and 
in"cury  are  later  driven  out  by  a  special  heat  treatment. 
:istead  of  pure  tungsten  the  tube  may  be  made  of  a 
111  lure  of  tungsten  with  thoria,  which  has  several  advan- 
ta^s.  It  has  a  greater  electric  resistivity  than  pure  tung- 
st  ,  thus  permitting  the  use  of  higher  voltages  for  opera- 
tic of  the  furnace;  the  thoria  serves  to  stiffen  the  tungsten 
tu'.  and  finally  it  is  easy  in  this  way  so  to  charge  the  re- 
frtory  tube  that  no  tungsten  is  exposed  to  the  direct 
olizing  action  of  the  air.  To  obtain  this  result  it  is  only 
ne.'ssary  to  heat  the  tube  in  air  and  thereby  oxidize  the 
tu  ;sten  on  the  surface,  which  oxide  is  vaporizing  as  pro- 
di':d.  There  remains  a  porous  shell  of  thoria  completely 
en'loping  the  homogeneous  inner  portion  of  mixed  tung- 
st<  and  thoria.  Such  a  tube  is  relatively  inert,  and  at 
th  high  temperatures  at  which  it  is  used  it  does  not  tend 
to  tick  or  become  welded  to  any  articles  which  are  placed 
in :  for  treatment. 


Cor    Correction    for    Light    of    Mercury-Arc    Lamp. 


.  patent  issued  to  Dr.  C.  P.  Steinmetz  on  Oct.  17  con- 
tai'  much  interesting  information  concerning  methods 
th;  may  be  employed  for  introducing  red  rays  into  the 
lig  obtained  from  mercury-arc  lamps.  For  this  purpose 
ust:an  be  made  of  potassium,  sodium,  lithium,  rhubidium, 
indim  or  thallium,  combined  with  the  mercury  mass.  How- 
eve  these  substances  vigorously  attack  the  glass  envelope 
ancform  a  black  deposit  on  the  inside  thereof. 

'is  difficulty  can  be  overcome  by  introducing  the  sub- 

sta-c  as  an  anhydrous  iodid  or  other  halogen  salt,  rather 

tha-  in  its  natural  condition.     The  same  beneficial  results 

cane  attained  by  allowing  the  color-modifying  substances 

to  fact  upon  the  inner  walls  of  the  glass  inclosure  to  form 

tra- parent  products.     By  the  use  of  the  meta-silicate  of 

'■'       this  result  can  be  accomplished.     In  order  to  re- 

e  potential  necessary  to  start  the  arc  the  inventor 

-  the  mercury  in  a  glass  vessel  with  hydrogen  ex- 

:  to  a  fairly  high  vacuum,  and  provides  for  an  ex- 

iodin    in    the    color-modifying    substance    by    the 

I  of  free  iodin  or  of  iodid  of  mercury.     A  white 

n  be  produced  by  combining  the  violet,  blue,  green 

low  of  the  mercury  light  with  the  orange  and  red 

im  and  lithium. 


he  Treasury  Department  and  the  Illuminating 
Engineer. 


well-attended  meeting  of  the  Electric  Club  ofChi- 
'Id  on  Sept.  27,  during  the  convention  of  the  Illu- 
?  Engineering  Society  in  that  city,  Mr.  L.  B.  Marks. 
^  the  first  president  of  the  Illuminating  Engineering 
made  a  brief  talk  that  aroused  a  great  deal  of  in- 
He  said  that  he  would  take  advantage  of  the  oppor- 
•o  "fire  one  shot,"  and  that  shot  consisted  in  a 
1  of  the  Treasury  Department  of  the  United  States 
lent  for  its  contemptuous  attitude  tow-ard  illumi- 
engineering  in  designing  and  maintaining  public 
-;s. 

speaker  said  that  the  salaries  of  the  men  responsible 

for  e  lighting  plans  of  public  buildings  under  the  control 

^f  t    Treasury  Department  has  been  reduced  to  a  point 

they  hardly  afford   a   living  wage.     A   dozen   men 

e  named,  he   said,  who   were   really  competent   to 

illuminating  engineering  of  a  high  order  and  who  had 

)eU  -e  Treasury  Department  because  of  the  insuflficient  re- 

i™"nation.    Mr.  Marks  made  a  plea   for  the  diffusion  of 

Mucion  that  will  make  insistent  a  demand  for  better  illu- 

TO'naDn  of  public  buildings  throughout  the  United  States. 


The  Illuminating  Engineering  Society  contemplates  such 
work  as  one  of  its  objects,  but  it  hasn't  scratched  the  sur- 
face yet.  It  is  a  fact  that  the  Treasury  Department  does 
not  recognize  the  simplest  principles  of  good  illumination. 
In  the  Treasury  Department  building  itself  at  Washington 
there  are  bare  lamps  in  the  field  of  vision.  The  condition 
of  affairs  in  this  particular  is  disgraceful.  Individual  illu- 
minating engineers  cannot  get  a  hearing  before  the  depart- 
ment, and  the  co-operation  of  all  electrical  organizations  is 
needed  to  remedy  this  condition  of  affairs. 

Mr.  E.  L.  Elliott,  of  New  York,  who  was  the  next  speaker, 
said  that  the  government's  lack  of  attention  to  illuminating 
engineering  had  been  a  little  overstated  by  Mr.  Marks.  The 
new  office  buildings  of  Congress  in  Washington  were  cited 
as  examples  where  the  government  had  employed  illumi- 
nating engineering  advice.  To  Mr.  Elliott  it  appeared  that 
the  fact  that  illuminating  engineers  were  too  valuable  for 
the  government  to  employ  was  rather  encouraging.  The 
government  hires  cheap  help  and  cannot  compete  with 
pri\ate  enterprise.  The  speaker  urged  greater  co-operation 
between  architects  and  illuminating  engineers. 

In  answer  to  a  question  put  by  Mr.  James  H.  Delany,  of 
Chicago,  Mr.  Marks  spoke  briefly  of  the  relations  of  archi- 
tects and  illuminating  engineers.  He  referred  to  the  late 
Mr.  Carrere  as  an  able  architect  in  New  York  who  might 
perhaps  have  come  to  a  realization  of  the  importance  of 
illuminating  engineering  had  he  lived.  Mr.  Marks  added 
that  Mr.  Elliott  was  mistaken  in  supposing  that  the  Treas- 
ury Department  had  employed  illuminating  engineers. 
Other  departments  of  the  United  States  government  have 
done  this,  but  the  fact  is  that  the  Treasury  Department 
has  charge  of  nearly  all  federal  buildings  throughout  the 
country,  and  it  was  this  department  that  he  was  criticising; 
other  departments  of  the  government  are  more  advanced. 
For  instance,  in  the  State,  War  and  Navy  Building  in 
Washington  the  advice  of  illuminating  engineers  has  been 
followed,  although  the  Treasury  Department  officials  have 
laughed  at  the  idea.  It  is  a  fact  that  that  department  does 
not  appreciate  what  the  illuminating  engineer  does. 

Mr.  Marks  also  complained  that  in  some  cases  where  the 
illuminating  engineer  is  called  in  he  is  simply  employed  to 
design  an  electric  system  and  to  locate  the  outlets,  some 
other  person  selecting  the  fixtures.  Such  a  procedure  spoils 
any  consistent  plant  for  a  system  of  illumination.  Revert- 
ing to  the  Treasury  Department's  attitude,  the  speaker  said 
that  the  condition  to  which  he  referred  was  a  standing  joke. 
It  is  "up  to  us,"  he  said,  to  remedy  the  existing  conditions. 
Engineers  have  offered  their  services  free  of  charge  to  the 
Treasury  Department,  so  that  the  question  of  cost  does  not 
enter  into  the  matter.  Mr.  Marks  said  that  he  was  speaking 
for  what  be  believed  to  be  the  good  of  the  public ;  he  was 
not  representing  any  society  or  any  firm  of  engineers. 

Mr.  T.  G.  Grier,  of  Chicago,  in  an  amusing  speech  said 
that  it  might  be  the  duty  of  salesmen  to  convince  the  Treas- 
ury Department  that  it  should  buy  the  proper  kind  of 
materials  for  illuminating  engineering. 

Mr.  F.  J.  Pearson,  former  president  of  the  Chicago  Sec- 
tion of  the  Illuminating  Engineering  Society,  said  that  what 
Mr.  Marks  had  said  was  but  too  true.  The  government 
seems  to  be  continually  making  experiments  in  the  erection 
of  its  public  buildings.  Probably  the  principal  cause  of 
this  state  of  affairs  is  the  fact  that  the  people  seem  to  have 
lost  sight  of  the  fact  that  the  office  of  supervising  architect 
of  the  Treasury  Department  is  one  of  much  importance  and 
dfgnity.  The  appointment  to  this  office  should  not  be  a 
political  one,  but  so  long  as  it  is  and  so  long  as  the  engineer- 
ing public  acquiesce  in  the  situation  the  condition  com- 
plained of  will  probably  continue.  Certain  materials  are 
exploited  in  the  designing  of  public  build'ngs,  regardless  of 
the  engineering  principles  involved.  Mr.  Pearson  noted  the 
fact  that  these  conditions  do  not  obtain  in  the  War  or  Navy 
Department  or  in  the  Bureau  of  Standards,  because  these 
departments  are  administered  by  men  of  engineering  train- 
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ing.  In  particular  the  speaker  commeiuied  the  work  of  the 
Bureau  of  Standards,  making  especial  mention  of  Dr.  Rosa 
and  Dr.  Hyde. 

In  conclusion  Mr.  Marks  repeated  that  he  was  not  finding 
fault  with  the  State,  War  or  Navy  Department  or  the 
Bureau  of  Standards.  It  is  the  Treasury  Department,  how- 
ever, that  has  charge  of  the  thousands  of  public  buildings 
scattered  throughout  the  country,  and  it  is  to  that  depart- 
ment that  his  criticism  is  directed. 


Production  of  Electrolytic    Zinc  in  the   Metallurgy  of 
Complex  Ores. 

In  a  paper  describing  the  Malm  process  for  the  recovery 
of  metals  from  complex  ores,  read  before  the  recent  Ameri- 
can Mining  Congress  in  Chicago  by  Col.  A.  G.  Brownlee. 
of  Idaho  Springs.  Col.,  an  interesting  reference  was  made 
to  the  electrical  features  of  the  process.  The  ore  is  sub- 
jected to  the  action  of  chlorine  gas  and  to  various  processes, 
so  that  chlorides  of  all  the  metals  contained  in  it,  as  gold, 
silver,  copper,  lead  and  zinc,  are  formed.  After  various 
treatments  only  zinc  chloride  in  solution  is  left,  and  from 
this  the  moisture  is  removed,  the  residuum  being  fused  and 
run  into  electrolytic  cells.  Here  electricity  is  applied,  and 
the  zinc  is  deposited  in  metallic  form.  The  zinc  cells  are 
operated  at  a  temperature  of  about  450  deg.  C.  The  various 
precipitates  of  gold,  silver,  copper  and  lead  are  separately 
collected  in  filter  presses,  and  the  molten  metallic  zinc  is 
tapped  from  the  electrolytic  cells  at  regular  intervals. 

From  60  to  70  per  cent  of  the  cost  of  operating  this 
process  goes  for  electrical  energy.  Direct  current  at  low 
voltage  is  used  for  the  electrolytic  work,  which  applies  to 
zinc  only,  and  the  consumption  of  electricity  varies  with 
the  zinc  or  zinc-equivalent  contents  of  the  ore.  In  practice 
recovery  has  been  made  of  14.2  lb.  to  14.4  lb.  of  zinc  per 
hp-day.  With  energy  at  $50  per  hp-year  it  is  figured  that 
the  cost  of  converting  zinc  chloride  into  metallic  bars  of 
zinc  amounts  to  but  a  little  over  a  cent  a  pound  of  the 
metal  produced.  Electrolytic  zinc  made  abroad  is  sold  in 
New  York  at  a  premium  as  high  as  2.5  cents  a  pound  over 
spelter,  which  is  an  impure  product.  It  is  asserted  that 
by  the  Malm  process  as  a  whole  not  less  than  90  per  cent 
of  the  values  of  all  the  metals  in  refractory  ore  mav  be 
recovered.  It  is  said  that  the  process  promises  to  become 
as  important  a  factor  in  the  extraction  of  all  the  metals  in 
complex  ores  as  the  cyanide  process  has  proved  in  the 
treatment  of  straight  gold  ores. 


Suburban  Electric  Service. 


Mr.  John  G.  Learned,  general  contract  agent  for  the 
Xorth  Shore  Electric  Company,  of  Chicago,  addressed  the 
Electric  Club  of  that  city  on  Oct.  18  on  "Central-Station 
Business  in  the  Suburban  Districts."  Mr.  Learned  ex- 
hibited a  large  wall  map  showing  the  seventy-two  cities 
and  villages  in  which  the  company  has  franchises.  (See 
Electrical  World  of  Feb.  23.  1911,  pp.  479-485.)  The  terri- 
tory served  by  the  North  Shore  Electric  Company  covers 
1200  sq.  miles,  and  surrounds  Chicago  on  the  north,  west 
and  south.  Fifty-two  of  the  seventy-two  towns  served 
have  street-lighting  contracts  with  the  company  and  the 
latter  is  pumping  water  for  fourteen  municipalities.  The 
area  tributary  to  the  company  is  largely  composed  of  farm- 
ing land  and  the  company  is  gradually  picking  up  some 
business  from  farmers,  although  so  far  the  customers  of 
this  class  are  mostly  "gentlemen  farmers" — that  is,  rich 
Chicagoans  who  desire  to  use  electricity  on  their  country 
places.  The  company  has  twelve  display  rooms  in  different 
communities  and  advertises  in  thirty-four  weekly  and  two 
daily  newspapers. 


Owing  to  the  fact  that  lamps  and  motors  are  suppliec* 
from  the  same  alternating-current  circuits  the  compaiu 
is  rather  strict  in  its  requirements  relating  to  motor.'i 
However,  single-phase  motors  up  to  5  hp  are  taken  on  tlu 
lines  without  question,  unless  there  is  some  special  objfc 
tioii.  as  in  the  case  of  pumping  motors  at  the  end  of  Ioik 
lines.  Motors  of  5  hp  to  7>4  hp  are  taken  on.  providci 
their  operation  will  not  affect  the  lighting  regulation,  whici 
the  company  looks  after  very  carefully.  Non-inductiv< 
starters  are  required.  For  sizes  from  yYi  hp  to  35  li| 
s(iuirrel-cage  motors  are  stipulated,  and  above  3;  hp  :il 
motors  must  be  of  the  slip-ring  type.  Furthermore,  al 
motors  must  be  provided  with  no-voltage  release  apparatus 

Free  renewals  are  made  in  the  case  of  standard  carbm 
lamps.  The  company  does  not,  however,  make  deliverii 
of  lamps,  but  requires  the  customer  to  apply  at  certaii 
established  stations  and  in  some  cases  on  certain  day 
when  the  lamp  agent  is  traveling  through  that  section  0 
the  territory.  An  allowance  of  20  cents  is  made  for  eac 
burned-out  carbon  lamp  supplied  by  the  company  am 
tendered  in  exchange  for  tungsten  or  other  special  lampi 
The  company  is  considering  the  use  of  Gem  lamps  instea 
of  the  standard  carbon  lamps. 

Thirty  solicitors  are  employed  by  the  company,  whic 
has  30,000  customers.  The  various  electrical  househol 
appliances,  such  as  washing  machines,  flatirons,  etc.,  ai 
of  great  assistance  to  the  company  in  going  after  new  bus 
ness,  and  the  North  Shore  people  make  a  point  of  C( 
operating  with  the  manufacturers  of  apparatus  of  th 
description.  The  electric  fireless  cooker  has  not  proved 
success  so  far,  but  washing  machines  are  in  demand,  whi 
electric  flatirons  are  very  popular,  there  being  one  in  ser 
ice  to  every  five  customers. 

Among  those  taking  part  in  the  brief  discussion  we 
Messrs.  Frank  F.  Fowie,  William  M.  Connelly,  R.  ) 
Gaston  and  H.  E.  Niesz. 


i 


Reactance  in  Alternating-Current  Circuits. 

l"nr  the  subject  of  his  annual  lecture  at  the  joint  meeti 
of  the  Chicago  Section  of  the  American  Institute  of  Ek 
trical  Engineers  and  the  Electrical  Section  of  the  Weste 
Society  of  Engineers  in  Chicago  on  Oct.  25  Dr.  C.  P.  Ste; 
metz  chose  "Reactance  in  Alternating-Current  Circuit 
Mr.  J.  G.  Wray  presided  at  the  meeting,  and  Mr.  B. 
Arnold  introduced  the  speaker.  Dr.  Steinmetz  contrasi 
the  unfavorable  conception  of  reactance  formerly  held 
engineers  with  the  uses  which  have  been  found  for  it  i 
later  years,  and  he  considered  each  of  the  uses  in  tu , 
concluding  with  a  warning  against  the  possible  danger  '- 
using  reactance  without  a  full  understanding  of  its  ch  - 
acteristics. 

There  has  been  a  general  impression  that  reactance  1 
alternating-current  circuits  is  objectionable,  but,  on  - 
other  hand,  engineers  are  now  installing  it  in  large  stati  ■^ 
to  insure  safety  of  the  system.  Reactance  became  of 
portance  with  the  introduction  of  alternating-current  ■  • 
tribution  following  the  appearance  of  the  transformer  > 
1886.  It  was  observed  that  the  drop  in  alternating-curr  '■ 
circuits  was  far  in  excess  of  what  it  was  in  direct-curi  t 
circuits.  This  phenomenon  is  due  to  self-induction,  an>  " 
was  only  by  the  conception  of  reactance — an  apparent 
sistance  that  consumes  voltage — that  measures  were  ta  n 
to  correct  this  defect.  Reactance  differs  from  ohmic  '- 
sistance  in  that  the  voltage  consumed  is  not  in  phase  \  I' 
the  current,  and  as  the  result  the  reactance  does  not  < '- 
sume  power. 

It  took  a  number  of  years  to  develop  this  conception,  jd 
it  was  not  until  1893  that  engineers  were  able  to  gra  1^ 
successfully  with  the  situation  presented.  It  was  the  p  >'- 
Icni  of  the  seven  years  from  1886  to  1893  to  control'ia 
eliminate    reactance    drop   by    designing   transformers   " 
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>tlr  alternating-current  apparatus  with  that  end  in  view. 
Bvising  conductors  of  moderate  size  and  by  employing 
ovr  frequencies  the   reactance  drop  was  brought  under 
:oiol,  and  tliis  made  alternating-current  distribution  prac- 
;ic;le.    However,  direct  current  is  still  in  use  where  there 
irearge  amounts  of  power  to  be  distributed  in  congested 
lisicts,  as  in  Xew  York  and  Chicago,  for  example. 

1  rly  transformers  had  from  15  to  20  per  cent  reactance, 
jut  he  reactance  was  brought   down  gradually  until  it  is 
10  nger  a  formidable  characteristic  of  transformers,  now 
reaiing  perhaps  1^2  to  2  per  cent.     A  corresponding  de- 
.cKment  took  place  in  the  generators,  with  the  final  result 
ha.reactance  ceased  to  be  an  enemy  of  the  alternating- 
system.      Modern   designers,    however,    have    gone 
iic  point  where  reactance  is  held  to  be  harmful,  for 
.        :c,  even  excessive  reactance,  is  not  an  unmitigated 
;vil,there  are  cases  where  it  is  useful.     Even  in  the  early 
rea;  it  was  used  to  impose  voltage  regulation  by  what  is 
io\ynown  as  phase  control.    If  the  phase  of  an  alternating 
:ur.nt  is  varied  the  effect  of  the  reactance  voltage  can 
3e    rrespondingly    varied.      Resistance    drop    always    in- 
:re£.s  with  the  increase  of  load.     By  changing  the  phase 
jf  t    current  it  is  possible  to  secure  control  of  the  voltage. 
rhi.';an  be  done  in  synchronous  machines  by  a  change  of 
sxciiion,  and   this   has  become   the   standard   system   of 
regulation    in    long-distance    railway    systems.      In 
^c  transmission  systems  in  the  West  operation  is 
.    ..    --ible  by  the  use  of  synchronous  machines,  synchron- 
Jus  otors  being  also  used  at  the  centers  of  distribution. 
Tl,  first  use  of  reactance   for  voltage  regulation   was 
uad'  m  generators  and  lines.     Obviously  this  method  is 
isef  only  where  each  synchronous  motor  has  its  own  gen- 
■••••••   ■  ,  :act  upon.     The   reactance   of   lines   alone   is   not 

to  give  regulation.     At  the  present  time  standard 

mce  railway  systems  make  use  of   reactive  coils. 

Soiii  ludicrous  situations   have   arisen   from   the   modern 

jppliiiions  of  reactance;  transformers,  for  instance,  are 

to  be  of  less  than  2  per  cent  reactance,  while  the 

then  turns  around  and  buys  15  per  cent  reactive 

his  secondary  circuits. 

iting-current  generators  are  now  operated   satis- 

in  parallel.    Modern  steam-turbine  25-cycle  alter- 

ive  reactances  sometimes  as  low  as  2  to  3  per  cent. 

operated  in  parallel  very  successfully,  but  when 

)perated  in  multiple  hunting  is  apt  to  appear,  with 

-   instability. 

distance  in  the  machines  themselves  is  small,  per- 

a  fraction  of  i  per  cent,  but  when  cables  from 

ver  houses  in  a  network  add  their  resistance  the 

izine  power  of  the  small  reactance  in  the  machines 

^h.    In  this  case  reactive  coils  must  be  used.    Such 

izing    reactances    are    a    necessity    whenever    the 

€4ist  ce  between   the   machines   is   not   small   compared 

cilh   e  reactance. 

ctric  arc  cannot  be  operated  on  a  simple  supply 

resistance  or  reactance  is  required  in  the  circuit. 

i.rnating-current  arc  circuit  a  power-factor  above 

lit  can  never  be  reached  unless  resistance  is  used. 

stance  is  used  to  give  stability. 

An  uirely  different  use  of  reactance  is  made  when  it  is 

rapio  d  as  a  protective  device.    It  is  supposed  to  act  as  a 

-  arrie  keeping  high- voltage  disturbances  out  of  the  sta- 

««  b  use  of  the  so-called  choke  coils.     But  this  use  of 

tacta-e  has  been  less  frequent  of  late,  for  it  has  limita- 

!  cannot  be  used  promiscuously.     It  protects  only 

ticies  which  are  very  many  times  higher  than  the 

"rii  a  frequency.     It  will  not  act  as  low  frequency.     Re- 

clanc  to  protect   effectively   must   have   no   appreciable 

paci      Thus  the  frequency  range  of  protective  reactance 

:    /'nil  J.  and,  furthermor-e,  the  device  must  be  designed  so 

:  '»*  It, ill  have  negligible  capacity.     Again,  these  protec- 

ve  detres  serve  not  only  to  keep  high-voltage  disturbances 

ne  station,  but  also  to  prevent  any  disturbance  of 


this  sort  originating  in  the  station  from  getting  out.  The 
rule  works  both  ways.  The  device  is  useful  if  properly  in- 
stalled and  applied,  but  the  situation  of  the  station  and  line 
must  be  studied. 

Quite  recently  another  application  of  reactance  has  been 
made  in  huge  high-power  generating  stations  where  hun- 
dreds of  thousands  of  kilowatts  are  developed.  'I'he  whole 
system  here  has  extremely  small  resistance  and  reactance ; 
any  disturbance  is  therefore  liable  to  be  dangerous. 
.Switches,  which  must  be  of  reasonable  size  and  cost,  cannot 
be  relied  upon  to  open  circuits  carrying  very  large  amounts 
of  pow'er.  Therefore  reactance  is  introduced,  say  8  to  10 
per  cent,  which  can  be  used  as  a  safety  device  and  placed 
in  the  generator  or  the  transformer,  or  externally  applied. 
Experience  shows  that  in  large  transformers,  even  of  25 
cycles,  it  is  possible  to  give  8  per  cent  reactance,  which  is 
sufficient.  In  the  generator  the  case  is  different,  for  it  is 
practicable  to  get  only  3  or  4  per  cent  internal  reactance, 
and  it  is  usually  more  economical  to  add  what  is  needed  in 
the  shape  of  a  reactive  coil  or  step-up  auto-transformer. 
At  this  point  Dr.  Steinmetz  gave  a  brief  exposition  of 
machine  design  to  show  the  maximum-economy  point  in 
armature  reaction. 

In  the  huge  units  of  the  great  modern  power  stations 
regulation  is  not  so  important  as  formerly.  If,  for  instance, 
ihc  output  is  100,000  kw  a  variation  of  10,000  kw  thrown 
on  or  off  is  not  so  serious  a  matter  as  in  the  case  of  a 
^tation  rated  at  20,000  kw  or  30,000  kw.  External  reactance 
has,  however,  a  less  unfavorable  effect  on  regulation  than 
has  armature  reactance. 

In  concluding,  the  lecturer  called  attention  to  one  more 
I)oint  in  relation  to  the  use  of  reactance  in  alternating- 
current  circuits.  It  must  be  remembered,  he  said.,  that 
where  there  is  reactance  in  a  circuit  energy  is  stored  in 
the  Magnetic  field  of  that  circuit.  Reactance  must  always 
be  considered  as  energy  storage.  It  represents  a  momen- 
tum, so  to  speak.  Therefore  currents  must  not  be  ruptured 
instantly  where  there  is  appreciable  reactance.  One  of 
the  main  advantages  of  the  oil  switch  is  that  it  opens  at 
zero  current.  Where  there  is  high  reactance  engineers  and 
station  operators  must  guard  against  setting  stored  energy 
free  at  too  rapid  a  rate.  Reactance  is  indeed  required,  but 
it  must  be  realized  that  the  stored  energy  which  it  implies 
must  not  be  let  loose  in  a  destructive  manner;  otherwise 
that  energy  may  run  wild  and  do  serious  damage. 

In  answer  to  questions  asked  by  Mr.  G.  W.  Cravens  and 
another  gentleman,  the  speaker  gave  some  further  explana- 
tion of  the  characteristics  of  resistance  and  reactance. 
While  reactance  used  with  generators  can  vary  over  a 
considerable  range,  it  should  not  be  too  much  or  too  little. 
In  railway  practice  from  15  to  18  per  cent  of  reactance  is 
used  coincident  with  from  2  to  10  per  cent  of  resistance. 
In  general  it  may  be  said  that  the  reactance  should  not  be 
over  40  per  cent  of  a  total  circuit,  or  less  than  twice  the 
amount  of  resistance.  Iron  cores  are  not  placed  in  the  ex- 
ternal reactive  coils  used  with  generators  because  they  are 
uneconomical.  If  iron  cores  were  used  they  would  have  to 
be  operated  at  low  density,  and  they  would  be  too  large  and 
heavy  to  be  practicable. 


A  Of- 


Uses  of  the  Amp-Hour  Meter. 

Before  the  Car  Lighting  Club  of  Chicago  on  Oct.  18 
Mr.  Robert  C.  Lanphier  gave  an  illustrated  account  of  the 
amp-hour  meter,  which,  he  said,  has  a  wide  field  of  ap- 
plication for  various  services  where  the  watt-hour  meter  is 
not  available,  .'\nip-hour  meters  are  used  with  storage 
batteries  on  electric  vehicles,  in  central-station  service,  in 
central  energy  telephone  systems,  for  train-lighting  serv- 
ice and  in  control  of  electroplating  operations.  The  .San- 
gamo  amp-hour  meter  was  developed  something  over  thrtc 
years  ago  at  the  suggestion  of  Mr.   Ernest  Lunn,  of  the 
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Commonwealth  Edison  Company,  Chicago.  It  is  prac- 
tically a  Faraday-disk  or  mercury-motor  meter.  The  mer- 
cury chamber  is  shaped  like  an  invertible  inkwell,  prevent- 
ing spilling  of  mercury  in  any  position.  A  "differential 
shunt''  causes  the  meter  to  run  slower  on  battery  charging 
than  on  discharging,  thus  giving  to  the  battery  automatic- 
ally the  necessary  percentage  of  overcharge,  say,  15  per 
cent,  every  time  it  is  charged.  A  "resetting  device"  per- 
mits setting  the  indicating  hand  ahead,  by  any  desired 
percentage,  when  a  periodical  overcharge  is  wanted.  A 
stop-charge  contact  opens  the  charging  circuit  by  actual 
amp-hours  input. 

For  straight  storage-battery  train  lighting  the  amp-hour 
meter  is  used  under  practically  the  same  conditions  as  on 
electric  automobiles.  With  axle-drive  equipment  a  new 
arrangement  will  allow  the  use  of  the  meter  not  only  to 
stop  the  charge  at  the  proper  time  and  to  indicate  the  con- 
dition of  the  battery  with  respect  to  charge,  but  also  to 
serve  as  a  controller,  operating  through  relays,  to  transfer 
the  battery  from  charge  to  discharge  at  the  proper  time  and 
to  cut  off  the  generator  at  full  battery  charge. 

Mr.  Lanphier  described  the  compensated  type  of  amp- 
hour  meter,  which  is  speeded  up  on  discharge  above  the 
correct  speed  at  any  given  load,  so  as  to  compensate  at 
each  load  for  the  reduction  in  effective  capacity  of  the 
battery  at  that  particular  discharge  rate.  Another  feature. 
and  a  new  one,  is  the  distant-operated  dial  device  by  which 
the  meter  can  be  placed  at  one  point  on  a  railroad  car  or 
electric  automobile  while  the  dial  can  be  placed  at  any 
other  desired  point,  the  only  connection  being  a  small  cable. 
The  speaker  also  described  the  method  of  using  the  meter 
with  stationary  batteries  in  central  stations. 

A  special  use  of  the  amp-hour  meter  is  in  connection 
with  the  Delco  system  of  cranking,  lighting  and  ignition 
used  on  Cadillac  gasoline  automobiles  this  year.  Here 
the  meter  acts  as  a  controller  to  open  and  close  the  field 
circuit  of  the  generator,  so  that  the  battery  is  never  allowed 
to  become  overcharged  and,  by  a  further  adjustment,  the 
battery  cannot  be  discharged  to  too  great  an  extent.  Amp- 
hour  meters  are  also  used  on  submarine  boats  of  the  United 
States  Navy  in  connection  with  storage  batteries  and 
should  prove  of  considerable  value  in  keeping  the  batteries 
in  a  fully  charged  condition  when  a  boat  has  to  run  sub- 
merged. 

A  peculiar  form  of  amp-hour  meter  has  been  built  by  the 
Sangamo  company  for  the  Interborough  Rapid  Transit 
Company,  the  meter  being,  in  fact,  not  an  amp-hour  meter, 
but  an  amp-squared-hour  meter.  This  meter  is  intended 
to  record  on  the  dial  the  product  of  amperes  squared  by 
time  instead  of  amp-hours  merely.  Two  of  these  meters 
are  being  used  for  testing  the  load  on  distributing  cables 
of  the  Interborough  company,  for  with  the  resistance  of 
a  cable  known  the  product  of  the  meter  reading  in  amp- 
squared-hours  by  the  resistance  gives  the  total  energy  lost 
in  any  cable  during  the  period  over  which  the  load  has 
passed  through  the  meter.  This  is  a  very  interesting  and 
novel  way  of  arriving  at  the  energy  losses  and  much  more 
accurate  than  any  method  of  taking  voltage  drop  between 
distant  ends  of  the  cable  with  a  varying  load. 

Messrs.  A.  J.  Farrelly,  J.  B.  Gray,  C.  R.  Oilman,  H.  W. 
Young,  G.  B.  Colegrove.  F.  E.  Hutchinson,  G.  W.  Cravens, 
C.  L.  Williams  and  others  took  part  in  the  discussion. 
Several  of  the  gentlemen  mentioned  are  car-lighting  engi- 
neers and  they  spoke  in  favorable  terms  of  the  use  of  the 
amp-hour  meter  in  connection  with  storage-battery  train 
lighting.  No  one  else  volunteering,  Mr.  Lanphier  was 
asked  to  "knock"  his  own  instrument.  He  said  that  some 
difficulty  had  been  experienced  from  vibration  of  the 
meters  in  railroad  service,  but  this  had  now  been  cor- 
rected by  the  use  of  lock  washers.  Occasional  trouble  has 
arisen  from  the  cracking  of  jewels,  but  this  has  not  oc- 
curred very  often.  Trouble  with  the  gear  ratio  may  be 
obviated  by  rigid  shop  inspection. 


Illinois  State  Convention  at  Rockford. 


More  than  100  central-station  men  were  present  at  tl 
annual  convention  of  the  Illinois  State  Electrical  Associ, 
tion,  held  at  Rockford  Oct.  24  to  26,  the  total  registratio 
including  associate  members  and  manufacturers'  represe- 
tativesj  bringing  the  number  of  those  present  up  to  3c 
In  connection  with  the  convention  an  electric  show  w 
held  in  the  Rockford  Armory,  where  a  number  of  electric 
and  local  manufacturers  made  exhibits  of  interest  to  t 
central-station  visitors  and  the  general  public. 

SOLICITING   MOTOR  BUSINESS. 

With  President  W.  G.  Austin,  of  Effingham,  in  the  cha 
the  first  convention  session  was  opened  Tuesday  afterno 
with  an  illustrated  discussion  by  Mr.  George  B.  Colem; 
of  the  Rockford  Electric  Company,  on  the  subject  of  loi 
motor  applications  and  methods  of  obtaining  motor-dr 
business.  Mr.  Coleman  demonstrated  the  use  of  pho 
graphs  of  typical  installations  for  convincing  prospect 
customers  of  the  benefits  of  motor  drive,  and  displai 
forms  of  letters  with  curve  sheets  and  illustrations  attach 
used  for  soliciting  this  class  of  business.  The  stereoptii 
was  also  employed  to  exhibit  further  applications  of  nio 
drive. 

On  Wednesday  morning  Mr.  John  G.  Learned,  of 
North   Shore  Electric  Company,  Chicago,  read  his  pa 
giving  suggestions  for  the  sale  of  energy  for  motor  serv 
While  the  motor-service  salesman,  said  the  speaker,  pre 
ably  should  be  equipped  with  a  technical  education, 
very  fact  may  hamper  him  with  engineering  details,  c 
fusing  the  customer  and  delaying  the  signing  of  the  c 
tract.     For  this  reason  the  commercial  instinct  should  | 
dominate,  and  great  care  should  be  taken  in  the  selectioi 
men,   since  a  poor   representative  can   do  much  ham 
the  course  of  a  very  few  visits  to  a  prospective  custoi 
Mr.  Leonard  outlined  the  proper  method  of  approachii 
prospective   customer,    advising   the   salesman   to  mak 
thorough  study  of  the  field  in  which  he  is  working,  toge 
with  the  personnel  of  the  various  firms  he  is  to  visit, 
speaker  exhibited  forms  used  by  the  North  Shore  Elc' 
Company  for  itemizing  isolated-plant  costs  and  for  adve 
ing  its  service.     Mr.  Learned  also  brought  out  the  b 
ficial  effect  on  a  person  who  receives  confirmation  oi 
central  station's  statements  by  electrical-appliance  sale; 
apparently  having  no  interest  in  the  central  station's  afl 
The  speaker  urged  such  co-operation,  although  on  a 
competitive  basis  as  far  as  the  sale  of  motors  is  conce  • 
leaving  the  choice  of  the  particular  make  to  the  custoi 
selection. 

A  paper  by  Mr.  T.  P.  Pinckard,  of  Peoria,  111.,  was  ' 
read  by  Mr.  R.   S.   Wallace.     The  author  urged  the  ■'■ 
portance  of  eternally  keeping  after  prospective  motor 
tomers  to   increase  the  central   station's  motor  load.  ' 
pointed  out  that  this  work  of  conversion  of  isolated  [  ^ 
is  gradually  becoming  easier.     Usually  the  obstacle  1 1 
causes   slow-moving  negotiations  is  the  incredulity  0  i 
prospective    customer,    rather   than   his   antagonism.   >■ 
Pinckard  urged  the  careful  study  of  the  costs  of  prodi ' 
of  the  isolated  plant,  taking  care  to  inspire  confider 
the  superior  quality  of  central-station  service. 

Mr.  A.  C.  Martin,  of  the  Rockford  Electric  Coiy  '■ 
followed  with  a  paper  on  the  same  subject,  in  whi 
spoke  of  the  need  for  removing  the  prejudice  that   '' 
exists  against  purchased  energy,  which  is  on  this  at  '•' 
alone    improperly    believed  to   be    more    expensive  "^ 
private-plant  service.     An  excellent  method,  he  men!  i«' 
is  to  secure  letters  from  the  company's  present  motor  '«■■■ 
These  copies,  he  said,  should  be  kept  in  a  loose-leaf  oti 
book  and  carried  by  the  salesman  for  the  ready  ref  ^n^e 
of  other   prospective   customers.     On   his  initial  '^''      , 
salesman  should  always  omit  all  reference  to  the  f° 
service,  but  finallv  bring  the  talk  around  to  the  sub.  '  " 
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le  niamifacturcrs'  present  equipnieiit,  its  defects  and  the 
)ssibility  of  making  an  indicator  test  of  tlie  plant.  The 
irrect  cost  of  operating  an  isolated  plant,  said  Mr.  Martin, 
after  all  the  most  important  factor  entering,  into  the 
jsing  of  a  contract.  Definite  estimates  should  always  be 
.-eluded  of  the  cost  of  heating,  together  with  suggestions 

r  improvements  in  motor  arrangement  which  will  give  a 
tore  efficient  drive. 

The  subject  was  discussed  by  Dr.  E.  J.  Berg,  of  Cham- 
|ign,  and  Messrs.  Charles  A.  Munroe,  of  Joliet ;  Frank  J. 
.iker,  of  Chicago;  A.  C.  Martin,  of  Rockford;  G.  B.  Cole- 
nn,  of  Rockford;  C.  W.  Pen  Dell,  of  Chicago;  John  F. 
(|lchrist,  of  Chicago;  H.  J.  Pepper,  of  Champaign;  E.  B. 
Illtnan,  of  Quincy;  H.  A.  Foster,  of  Fairbury;  F.  M. 
^isabaugh,  of  Mount  Vernon ;  L.  R.  Spaulding,  of  Mount 
Firris ;  E.  Macdonald,  of  Lincoln ;  E.  O.  Brown,  of  Elm- 
viod;  E.  J.  Condon,  of  Harvard,  and  David  Davis,  of 
Ichfield. 

SALE   OF   ELECTRICITY   TO  FARMERS. 

\  paper  on  "The  Sale  of  Electricity  to  Farmers,"  pre- 
p-ed  by  Mr.  E.  L.  Brown,  of  Elmwood,  III.,  was  read  by 
h  son,  Mr.  E.  O.  Brown.  It  described  the  local  system, 
w'ich  comprises  30  miles  of  transmission  lines  connecting 
e  "it  small  towns  and  incidentally  supplying  about  fifty 
-  with  electric  service  for  lighting  and  motors.  The 
'od  plant  and  plan  of  supplying  electricity  to  farmers 
»  c  described  in  the  Electrical  IVorld  of  March  2,  191 1. 

',Ir.  R.  H.  Abbott,  of  Petersburg,  111.,  followed  with  a 
pier  describing  his  own  service  to  farmers  along  the 
r<ite  of  his  16,500-volt,  single-phase  transmission  line. 
H'h-tension  transformers  step  down  to  2400  volts  for 
pinary  distribution.  All  transformers,  poles,  lines,  light- 
nij  arresters,  etc.,  are  owned  by  the  farm  customers,  each 
"'''^om  pays  a  minimum  charge  of  $2  per  month. 

H.  W.  Bullock,  of  Eureka,  111.,  presented  a  descrip- 
I  the  supply  of  central-station  service  to  farms  along 
tnsmission  lines  into  Roanoke  and  Metamora.  Be- 
■lie  lighting  of  the  houses,  and  of  dooryards,  bam- 
and  feedyards  by  tungsten  lamps  on  poles,  motors 
re  used  for  agricultural  purposes,  such  as  pumping 
grinding  feed,  sawing  wood,  elevating  grain  into 
■ind  driving  cream  separators,  churns,  washing-ma- 
■.  sewing-machines  and  fans. 

aper  by  Mr.  J.  G.  Learned,  of  Chicago,  referred  to 
port  of  the  committee  on  electricity  in  the  rural  dis- 
appointed by  the  National  Electric  Light  Associa- 
The  speaker  urged  education  of  the  farmer  to  the 
where  he  will  realize  the  advantages  and  economy  of 
flericity      The  farm  business,  he  said,   is  usually  "off- 
pe£."  and  in  respect  to  its  diversity  factor  will  pay  the 
""'  "1  station.    Mr.  Learned's  paper  included  a  list  of  farm 
itions  of  motors,   together   with   an   enumeration   of 
rse-power  rating  of  motors  required  to  drive  various 
lachines. 

E.  P.  Edwards,  of  the  General  Electric  Company, 

ctady,  N.  Y.,  discussed  the  future  of  electricity  on  the 

There  are  30,000,000  horses  and  mules  in  this  coun- 

id  Mr.  Edwards,  90  per  cent  of  which  are  employed 

culture.     In  spite  of  the  attention  given  to  iinprov- 

'ps  and  to  conservation  on  the  farm  practically  no 

^e  yet  available  on  the  best  forms  of  motive  equip- 

Ahich  can  be  used  and  the  cost  of  performing  the 

-t  farm  operations.    It  is  known,  however,  that  about 

•hours  are   required    to   plow   an   acre   of    ground. 

al  labor  on  the  farm  is  paid  an  average  of  11  cents 

per  |3ur,  and,  as  such  labor  is  equivalent  to  about  '/&  hp, 

-  jiutri  energy  is  seen  to  be  worth  88  cents  per  hp-hour. 

•The  verage  cost  of  an  animal  hp-hour  is  8  cents,  including 

'"te  St,  maintenance  and  depreciation  of  stock  and  equip- 

™en     Mr.   Edwards  urged   that   the   United   States   De- 

Partjnt  of  Agriculture  and  the  various  agricultural  col- 

'  «ge; investigate  this  highly  important  subject  of  the  cost 


of  power  for  farm  services  and  the  applications  of  elec- 
tricity to  such  operations,  although  in  the  meantime,  he 
said,  private  manufacturers  are  taking  up  the  testing  of 
practical  farm  applications.  Even  assuming  that  only  one- 
fourth  of  the  farms  of  this  country  are  reached  by  central- 
station  lines,  Mr.  Edwards  pointed  out  the  enormous  sig- 
nificance to  the  central-station  business  of  this  load.  The 
subject  of  farm  supply  was  further  discussed  by  Messrs. 
Theo.  Bass,  of  Farmington ;  H.  J.  Pepper,  of  Champaign ; 
C.  W.  Pen  Dell,  of  Chicago;  W.  G.  Austin,  of  Effingham; 
E.  J.  Negley,  of  Canton;  S.  B.  Gushing,  of  Chicago;  F.  J. 
Baker,  of  Chicago;  E.  J.  Condon,  of  Harvard,  and  J.  J. 
Frey,  of  Hillsboro,  and  by  Dr.  E.  J.  Berg,  of  Champaign. 

MUNICIPAL  WATER  PUMPING. 

Mr.  E.  Macdonald,  of  Lincoln,  111.,  presented  a  paper  on 
the  subject  of  "Pumping  Water  for  City  Supplies."  The 
paper  outlined  examples  of  costs  of  pumping  in  small 
towns  and  the  saving  to  the  municipality  over  operating  its 
own  steam  pumps.  The  cost  of  such  pumping  service,  said 
Mr.  Macdonald,  varies  from  5  cents  to  2  cents  per  kw-hour, 
and  is  7  cents  or  less  per  1000  gal.  pumped.  Tests  of  the 
7S-hp  motor-driven  pump  in  use  at  Lincoln  have  shown 
that  it  operates  with  about  3  tons  less  coal  per  1,000,000 
gal.  pumped  than  is  required  by  either  of  the  steam  pumps. 

Mr.  F.  J.  Baker,  of  Chicago,  pointed  out  objections  to 
contracts  on  a  basis  of  payment  per  1000  gal.  pumped,  since 
depreciation  of  machinery  and  equipment  and  lowering 
of  the  water  level  in  the  wells  may  change  appreciably  the 
margin  of  profit  of  the  electric  company.  Mr.  Baker  ob- 
served that  in  instances  where  the  company  gets  the  water 
pumping  the  matter  of  a  municipal  lighting  plant  is  usually 
thus  settled,  since  agitation  for  a  municipal  electric  plant 
usually  centers  about  the  city  water-works.  For  this  rea- 
son, he  said,  central  stations  could  afford  to  take  city  pump- 
ing at  reduced  profit  or  at  none.  Mr.  W.  J.  Kyle,  of  Chi- 
cago, asserted,  however,  that  the  Massachusetts  Public  Ser- 
vice Commission  has  ruled  that  a  city  must  pay  the  same 
price  for  its  service  as  any  other  customer.  Mr.  E.  J.  Con- 
don, of  Harvard,  urged  that  the  municipal  contracts  be 
always  taken  at  a  profit  and  that  on  account  of  greater  sim- 
plicity service  be  charged  for  on  the  basis  of  water  pumped. 

Mr.  E.  Macdonald,  of  Lincoln,  pointed  out  that  water 
meters  are  usually  inaccurate  and  that  the  principal  reliance 
should  be  placed  in  electric  meters.  Pumping  equipment, 
he  added,  should  be  maintained  by  the  company,  since  city 
officials  are  likely  to  be  very  careless  in  the  upkeep  of  ap- 
paratus, thus  contributing  to  the  cost  of  water  pumped 
under  contracts  on  a  pumpage  basis.  Mr.  C.  W.  Pen  Dell, 
of  Chicago,  described  the  operation  of  automatic  motor- 
driven  municipal  pumping  plants  operated  by  the  North 
.Shore  Electric  Company,  in  which  both  the  deep-well  and 
centrifugal  high-duty  pumps  are  started  automatically, 
without  attendance,  to  maintain  an  ample  reservoir  supply. 
In  case  of  fire  the  two  centrifugal  pumps  are  connected 
in  series  for  double  pressure.  Mr.  Charles  Munroe,  of 
joliet,  advised  the  conversion  of  municipalities  to  the  pay- 
ment of  a  fair  rate  for  energy  rather  than  the  taking  of  this 
business  at  cost. 

UNIFORM  ACCOUNTING. 

A  paper  by  Mr.  F.  W.  Gregory,  of  East  St.  Louis,  III., 
read  in  the  author's  absence  by  Mr.  R.  C.  Hardy,  opened 
the  Wednesday  afternoon  session.  The  author  warned 
against  the  conservative  practice  of  charging  to  operating 
expenses  many  legitimate  capital  expenditures.  This  not 
only  deceives  the  management  as  to  the  profits,  but  keeps 
the  book  cost  of  a  property  down  to  a  figure  sometimes  less 
than  the  actual  replacement  cost.  A  public-service  com- 
mission investigating  such  a  company's  affairs  could  hardly 
allow  credit  or  returns  on  these  legitimate  investments 
where  so  classified.  Using  the  eight  main  divisions  of  the 
N.  E.  L.  A.  scheme  of  classification  of  accounts,  both  the 
largest  and  the  smallest  companies,  he  said,  could  obtain  a 
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fair  comparison  of  their  unit  costs.  As  a  practical  point 
Mr.  Gregory  suggested  the  use  of  loose-leaf  ledgers  in 
case  a  system  of  imiform  accounting  is  to  be  adopted,  later 
subject  to  the  regulation  of  a  conimission.  In  closing,  the 
author  urged  the  adoption  of  the  national  association's 
schedule,  which  is  now  being  used  by  a  number  of  com- 
panies throughout  the  country. 

Mr.  H.  E.  Addenbrooke,  of  Chicago,  followed  with  an 
analysis  of  the  National  Association's  classification  of  ac- 
counts, and  pointed  out  the  benefits  resulting  from  a 
uniform  system  of  accounting.  Mr.  Addenbrooke's  paper 
included  analyses  of  expense,  income  and  investment  ac- 
counts applicable  to  the  smallest  as  well  as  the  larger  com- 
panies. In  the  discussion  which  followed  Mr.  F.  T.  Baker, 
of  Chicago:  Mr.  R.  S.  Wallace,  of  Peoria,  and  Mr.  E.  \V. 
Smith,  of  Kewanee,  testified  to  the  excellent  results  ex- 
pected of  the  N.  E.  L.  A.  schedule,  which  eight  Illinois 
companies  have  adopted  during  the  past  year.  Mr.  Baker 
also  detailed  an  account  of  the  North  Shore's  "morgue"  for 
filing  photographs  and  accurate  descriptions  of  obsolete  ap- 
paratus replaced  during  the  reconstruction  of  stations. 
Such  descriptive  data,  he  thought,  would  be  of  value  in 
demonstrating  to  a  commission  the  equipment  rendered 
obsolete  in  the  development  of  a  given  system.  In  answer 
to  a  question  from  Mr.  David  Davis,  of  Litchfield,  Mr. 
Addenbrooke  said  that  some  states  permit  companies  to 
capitalize  the  loss  entailed  due  to  the  discount  on  their 
bonds,  while  others  allow  charging  off  this  amount.  Mr. 
Baker  observed  that  this  cost  should  be  charged  to  a  sus- 
pense fund  and  equalized  over  the  life  of  the  bonds. 

PROGRESS    IN   ELECTRICAL    ENGINEERING. 

One  of  the  treats  of  the  convention  was  an  address  by 
Dr.  Ernst  Berg,  professor  of  electrical  engineering  at  the 
University  of  Illinois,  on  the  subject  of  "Recent  Progress 
iti  Electrical  Engineering."  Professor  Berg  referred  briefly 
to  the  periods  of  development  about  1893  and  later  in  1905, 
observing  that  at  the  present  time  the  design  of  steam  and 
electrical  machinery  has  reached  almost  its  logical  limit  of 
efficiency  and  size.  The  next  advance,  he  declared,  will 
be  the  obtaining  of  energy  directly  from  the  sun  with  the 
aid  of  a  low-pressure  turbine.  While  a  pound  of  steam  at 
200  lb.  pressure  contains  265,000  foot-pounds  of  energy. 
the  same  quantity  at  atmospheric  pressure  represents  an 
energy  content  of  132,000  foot-pounds — about  half  that  of 
the  high-pressure  steam.  On  this  rather  surprising  fact 
is  based  the  operation  of  the  sun-power  turbine,  which  re- 
ceives its  low-pressure  steam  from  glass-covered  courts 
containing  pipes  warmed  by  the  sun's  radiation.  A  plant 
of  this  kind  recently  completed  in  Philadelphia  and  shipped 
to  the  Sahara  Desert,  where  it  is  to  be  operated,  said  Dr. 
Berg,  actually  developed  10.000  kw  from  an  area  500  ft. 
square  in  the  latitude  of  Philadelphia.  Professor  Berg 
then  launched  into  a  terse  review  of  recent  theoretical 
progress  in  electricity,  outlining  the  experiments  and 
phenomena  which  have  led  to  the  formulation  of  the  elec- 
tronic theory  and  the  modern  conceptions  of  the  ultimate 
identity  of  electricity  and  matter.  In  this  connection  he 
gave  some  interesting  estimates  of  the  dimensions  and  mag- 
nitudes of  the  quantities  involved,  expressed  in  practical 
units. 

ILLUMINATION. 

Mr.  A.  J-  Cole,  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  Chicago,  followed  with  a  paper  on  "The 
Wire-Type  Tungsten  Lamp,"  preceded  by  a  clear  descrip- 
tion of  the  source  and  manufacture  of  the  tungsten  fila- 
ment and  data  on  its  strength  when  new  and  after  several 
hours'  use,  etc.,  obtained  from  a  personal  study.  The  wire- 
type  lamp  was  also  described  in  detail,  and  analyses  were 
made  of  the  cost  of  operating  lamps  of  various  specific  con- 
sumption at  different  scales  of  energv  cost. 

"Modern  Street-Lighting  Systems"  was  the  subject  of  the 
next  paper,  prepared  by  Mr.  Warren  Partridge,  of  Spring- 


field, 111.,  presenting  a  very  complete  enumeration  of  the 
various  forms  of  arc  and  incandescent  units  now  obtainable 
for  street  lighting.  Mr.  Partridge  discussed  the  subject  ot 
ornamental  post  lighting  from  the  standpoint  of  appear- 
ance, efficiency,  contracts  with  customers,  charges  for  serv- 
ice, arrangement  of  lamps,  etc. 

Mr.  R.  S.  Wallace,  of  Peoria,  observed  that  where  pos 
sible  contracts  should  be  made  on  a  candle-power  basii 
rather  than  the  watt  basis,  in  order  that  the  company  mai 
benefit  from  such  improvements  in  illuminants  as  may  occu 
from  time  to  time,  the  city  at  the  same  time  profitini 
when  new  contracts  are  to  be  let. 

SINGLE-PHASE  MOTOR. 

Thursday   morning's  session   was   opened  by   Mr.   F.   N 
Jewett,  of  the  Wagner  Electric  Manufacturing  Company 
St.  Louis,  Mo.,  with  a  paper  on  the  interesting  new  unit\ 
power-factor  single-phase  motor  recently  brought  out  b 
this    company    and    described    in    preceding    issues    of   tli 
Electrical  World.    The  construction  of  the  double  windin 
of  the  motor  was  clearly  explained,  and  a  number  of  curvf 
were  included,  illustrating  its  performance  under  varioi 
conditions,    together    with    the    beneficial    effect    on   usef' 
generator  output  of  a  unity-power-factor  load.     Mr.  Jeweti 
paper    also  referred  briefly  to    the  new    adjustable-spec 
single-phase  motor  which  is  now  being  developed.     At  tl 
close  of  the  paper  the  author  answered  a  number  of  que 
tions  regarding  the  use  and  operation  of  these  motors,  p 
by  Messrs.  C.  W.  Pen  Dell,  of  Chicago;  J.  H.  Delany, 
Chicago :  W.  A.  Thomas,  of  Pittsburgh ;  S.  B.  Cushing. 
Chicago ;  A.  C.   Martin,  of  Rockford ;  J.   G.  Learned, 
Chicago,  and  Warren  Partridge,  of  Springfield. 

ELECTRICITY    IN    COAL    MINING. 

Mr.   W.    A.   Thomas,   of   the   Westinghouse   Electric 
.Manufacturing  Company.  Pittsburgh,  Pa.,  read  an  intere 
ing  paper  on   the  subject  of  the  use  of  electricity  in  c^ 
mines.     The  advantages  of  such  drive  to  the  mine  opera 
are  reduced  cost  of  operation  and  investment  and  impro\ 
reliability.     Primary   applications   of   motors  in  mines  .' 
those  of  cutting,  hauling  and  hoisting  the  material  from 
mine,    while    secondary    applications    are    producing   dr; 
pumping,  draining  and   lighting  in   the  mines.     The  lat ' 
secondary    services    are   often    undertaken    first   and  lar 
followed  by  the  primary  uses.     Electricity  for  mine  us(  s 
increasing  in  popularity  much  faster  than  compressed- r 
drive,    although    motor-driven    compressors   can   often  e 
operated     to     advantage     by     central-station     corapan'. 
Mechanical   haulage   greatly   increases   the   output  of    >' 
given  mine.     Electric  locomotives  are  now  almost  entr  V 
used  for  this  purpose,  204  electrical  out  of  a  total  of  o 
mining    locomotives   being   now    employed    in   Illinois    >• 
handling  54  per  cent  of  the  output. 

A  recent  advance  in  the  art  has  been  marked  by  the  *' 
alternating-current  hoist  motors  now  available.  The  au  'f 
described  various  methods  of  reducing  the  peaks  of  hi  l- 
ing  demand  on  central-station  lines  by  the  use  of  stoijt 
batteries  and  motor-generator  sets,  rotary-converter  mc  r- 
driven  flywheel  sets  and  flywheel  equalizing  sets.  Fig'^i 
were  added  for  a  typical  mining  installation  where  i" 
operations  are  done  by  electricity,  the  consumption  a  r- 
aging  from  2.1  to  4  kw-hours  per  ton  of  coal  mi  a. 
although  these  values  will  be  less  where  the  pumping  »" 
does  not  represent  so  large  a  part  of  the  energy  consu  id- 
Many  mines,  said  Mr.  Thomas,  put  off  converting  to  "C- 
tric  drive  on  account  of  the  lack  of  capital  requirei  as 
well  as  the  prejudice  which  still  lingers  among  opera  r>- 

Mr.  C.  W.  Pen  Dell,  of  Chicago,  told  of  the  satisfai;ry 
use  of  60-cycle.  loo-kw  converters  supplying  energy -of 
fluctuating  crane  and  hoist  loads  in  Chicago.  As  ar:x- 
periment,  he  said,  he  has  paralleled  two  such  macl^  es, 
loaded  them  to  50  per  cent  of  their  rating  and  then  slar  leu 
on  and  off  an  additional  load  of  125  per  cent  without  "^" 
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intany  trouble  in  the  operation  of  the  converters  Not 
onldoes  the  rotary  converter  show  an  efficiencv  of  ic 
peront  higher  than  that  of  the  motor-generator,  but  much 
diffiiilty  IS  otten  experienced  in  obtaining  repair  parts  for 
theugh-voltage  motors  of  the  latter  set<.  Mr  J  J  Frev 
of  .llsboro.  told  of  the  use  of  electricity  in  mines"  in  his 
vicaty,  where  motors  have  been  installed  to  extend 
theconomical  life  of  shafts  already  worked  to  their  limit 
by  and  methods.  .\  300-hp  coal  washer,  said  Mr  Frey 
aJsrforms  an  important  portion  of  his  load.  These  mining 
serves  are  restricted  to  off-peak  use. 

PUBLIC  POLICY. 

te  of  growing  interest   to  central-station   men   wa^. 
siiLx  m  a  paper  on  'Tublic  Policy."  by  ^Tr    Charles  T 

w  "\f  c**^  ^-  ^-  °°^"'>'  ^^0">P3ny.  ^vhich  was  read  by 
Mr,.  M  Smsabaugh.  of  Mount  Vernon.  Many  attacks  on 
pub-utihty  companies,  observed  the  author,  can  be  at- 
tnbod  rather  to  the  lack  of  courteous  explanations  on  the 
part;if  companies  in  transactions  with  customers  than  to 
'ii's  ..faction  with  high  rates.  Central-station  men  were 
to  make   friends  with   their  customers,  especially 

0  come  into  the  office  to  register  complaints.  Com- 
nployees  are  important  to  a  public  utility-s  success 
emitting  ettorts   should   be   made   to   increase   the 

..    ot  even   the  ordinary  men  bv  coaching  and  en- 
:uiir;,ng  them  in  the  practice  of  thei'r  duties  and  in  un- 
failii    courtesy    to   the   public.      Efficiencv.    courage    and 
'w  sell  higher  than  ever  before,  wrote  Mr.  Brown 
-uccesstul  manager  is  he  who  does  more  than  is 
,         by  his  superiors,  offers  few  excuses,  guards  against 
tccicus  and  plans   for  the   future.     Such  a  man  makes 
tim.     indispensable  and  invaluable  in  his  position      The 
■consciously   estimates   the   company   bv   the   per- 
t  Its  manager,  and  if  the  latter  is  popular,  honest 
re  the  standing  of  the  company  benefits  accord- 
;Ch  customer's  complaint  should  be  carefully  in- 
and  arbitrary  decisions  which  may  create  enemies 
Lsually  the  central  .station  is  one  of  the  big  in- 
the  community,  and  its  manager  should  get  close 
.^  men  and  point  out  to  them  that,  although  its 
<-t  IS  limited  to  the  city,  it  wants  local  manufac- 
•levelop  their  production,  so  that  in  turn  it  and 
mity  may  prosper.     The  author  urged  the  fullest 
in  the   conduct   of   utility   business,   the   central 
^mg  the  public  into  its  confidence  as  the  surest 
avoiding  false  criticism   bv   enemies   of  its   in- 
he  time  is  past,  concluded  the  author,  when  com- 

1  expect  successfully   to  do  a   small   volume   of 
^          !  nigh  rates. 

•  r-  .   H.  Delany,  of   Chicago,   pointed   out   that  poor 
T>'c  ^cfs  as  a  fertilizer  to  the  discontent  of  customers 

ce  consumer,  he  said,  desires  service  and  is  will- 

for  It.    Care  must  be  taken  not  to  misjudge  the 

of  consumers,  who  sometimes  have  just  grounds 

'^n.    The  good-will  of  the  customer  must  be  held 

I',  and  sometimes  it  is  even  advisable  to  "dis- 

same  valued  employee  more  than  once  to  satisfy 

Aho  feel  themselves  injured  or  aggrieved 

H.  Goldmg.  of  Rockford,  said  that,  while  towns 

f  r  ..man  nature  is  practically  the  same  throughout  the 

f    r   and  an  open   policy  with   public  and   officials  will 

^"f  ,Tu*u^,  ^^'^  '^""■■■'^-     '^^■'^"^  =»  customer  com- 

tlf"  L\u-^       '  '  ■'""'  "'^  Rockford  company  satisfies 

^lanl  f"  T'-"''""   '"  '^''"^■''-   "'though   finding  no 

t  Ja        ""u       '"creased  meter  reading,  it  stands  will- 

^toithTt  !h'  ^"r"'  °^  "^^  •"■"■   '■"Pre^5i"g  on   the 
icle  ,c  .'^  '^""^  '°  ■■«'=»'"  'I's  .a;ood-will.     In  no 

^gle  .stance,   said   Mr.    Golding.   has   such   a   customer 
licv  ^1  ■''   ^^"^ond- adjustment.     The   same   liberal 

nla^T°«/tT'"r^'^  '"  "'^  exchange  of  defective  tung 
'her  v.:   •       ''^  *^^  ^'■5'  "^"st  per  lamp  may  be  slighth 


tomers  well  satisfied.  Mr.  F.  N.  Jewett,  of  St.  Louis,  re- 
ferred to  the  practice  of  a  successful  Eastern  central  station 
in  keeping  the  newspapers  its  friends  by  furnishing  them 
Irom  time  to  time  with  news  of  its  new  equipment,  plant 
additions,  etc.,  taking  care  to  impress  on  the  public  that  its 
equipment  is  of  the  most  up-to-date  character  and  its 
service  the  most  modern.  Recently,  when  this  company 
was  embarrassed  by  the  prospect  of  .in  ice  jam  in  the 
water-power  plant  from  which  its  supply  is  obtained  the 
newspaper  reporters  were  called  in  an<l  the  situation  laid 
hetore  them,  with  an  account  of  the  efforts  being  made  to 
meet  the  emergency  and  the  impaire.l  service  which  might 
nevertheless  be  expected.  An  interesting  story  was  thus 
worked  up,  and  when  the  shut-down  came,  a  couple  of  days 
later,  the  company  had  won  the  sympathy  of  the  public 
and  no  complaints  wxre  registered. 

Mr.  J.  G.  Learned,  of  Chicago,  said  that  the  matter  of 
public  friendliness  and  sympathy  is  of  the  greatest  value 
when  franchises  are  needed  or  city  lighting  contracts  are  to 
be  secured.  In  addition  to  supplying  local  newspapers  with 
material  for  articles  describing  its  plants  the  North  Shore 
l-.lectnc  Company  purchases  advertising  to  an  amount 
equivalent  to  the  monthly  electric  bills  of  the  newspaper 
plants.     The  motto  adopted  by  the  North  Shore  company 
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,.  „^  -lightly 

important  result  is  obtained   of  keeping  cus- 


's     A  square  deal  to  the  public,"  and  employees  are  con- 
tmuously  urged  both  to  talk  and  to  live  up  to  this  maxim 
Alotion  Study  in  New  Business"  was  the  subject  of  the 
concluding  paper,  by  Mr.  E.  W.  Osborn,  of  the  Rockford 
iUectric  Company.     Taking  a  cue  from  the  recent  tendency 
m  manufacturing  operations  to  eliminate   lost  movements 
Mr.    Osborn   pointed    out    the    increase    in    efficacy    which 
new-business  solicitors  will  gain  by  systematizing  and  lay- 
ing out  their  work  .so  that  no  waste  may  result.     "Being  in 
the  field  at  9  o'clock  an<l  making  every  minute  of  that  time 
up   to   5   o  clock   count    will   bring   any   salesman    success  " 
observed  Mr.  Osborn.     Xor  should  the  solicitor  neglect  the 
acquaintance  of  the  customer  after  his  contract   has  been 
obtained.    Many  odd  minutes  can  be  spent  to  advantage  bv 
pleasant    calls   to    inquire    whether   the    service    is    unsatis- 
factory.     In     this    way     many    slight     complaints     will    he 
smoothed    out  and    little  or    fancied    grievances  avoided 
which    If  allowed  to  run  on,  might  result  in  an  ultimate 
loss  of  the  business.     Holding  old  business  is  as  importam 
a  part  of  the  solicitor's  task  as  is  the  securing  of  new  busi- 
ness.    Meter  record  sheets  might  also   be   examined   each 
month  m  advance  of  the  regular  mailing  of  bills  to  cus- 
tomers, and  in  cases  of  unusually  heavy  consumption  ready 
explanations  should  be  sought,  for  use  when  the  customers- 
complaints  are  received. 


iio8 


ELECTRICAL     WORLD. 


Vol.   58,   No. 


ELECTION    OF   OFFICERS. 

.\t  its  executive  session,  which  followed  the  technical 
program  of  Thursday  morning,  the  Illinois  State  Electrical 
Association  elected  officers  as  follows:  Mr.  H.  A.  Foster, 
Fairbury,  president;  Mr.  J.  J.  Frey,  Hillsboro,  first  vice- 
president;  Mr.  F.  II.  Golding,  Rockford,  second  vice-presi- 
<lent;  Mr.  E.  Macdonald,  Lincoln,  third  vice-president;  Mr. 
F.  \V.  Reiniers,  Rock  Island,  fourth  vice-president ;  Mr. 
■C".  W.  King,  Lewiston,  treasurer;  Mr.  H.  E.  Chubbuck, 
Peoria,  secretary;  Mr.  C.  A.  Willoughby,  Peoria,  assistant 
secretary.  The  members  of  the  executive  committee  for 
the  same  period  are  Messrs.  W.  B.  McKinley,  Champaign; 
F.  J.  Baker,  Chicago ;  R.  S.  Wallace,  Peoria ;  E.  W.  Smith, 
Kewanee;  W.  G.  Austin,  Effingham. 

The  committee  on  resolutions,  composed  of  Messrs.  R.  C. 
Hardy,  C.  W.  King  and  J.  J.  Frey,  presented  resolutions  of 
respect  regarding  the  death  of  Mr.  W.  J.  Wetzel,  of 
Eureka,  in  a  plant  accident  last  September.  Thanks  were 
also  tendered  to  the  technical  and  local  press,  the  electrical 
supply  men  and  the  people  of  Rockford,  and  especially  to 
the  Rockford  Electric  Company  and  Mr.  F.  H.  Golding,  its 
manager,  for  the  successful  convention. 

ENTERTAINMENT    FEATURES. 

During  the  convention  at  Rockford  an  electrical  show 
Avas  held  in  the  local  armory,  the  exhibitors  being  electrical 
manufacturers  and  several  non-electrical  local  manufac- 
turing companies.  The  building  was  tastefully  decorated 
for  the  occasion  and  brilliantly  lighted  with  the  aid  of 
many  tungsten  lamps. 

On  Tuesday  evening  the  supply  men  tendered  the  con- 
vention delegates  a  smoker  at  the  Hotel  Nelson,  accom- 
panied by  a  Dutch  lunch  and  vaudeville  entertainment.  Mr. 
W.  R.  Pinckard,  of  Chicago,  introduced  as  toastmaster  Mr. 
A.  G.  Brown,  secretary  of  the  Rockford  Chamber  of  Com- 
merce, and  brief  addresses  in  keeping  with  the  gayety  of 
the  occasion  were  made  by  Mayor  W.  W.  Bennett  of  Rock- 
ford ;  Mr.  R.  K.  Welsh,  attorney  for  the  electric  company ; 
Mr.  Cooper  Wilkins,  Mr.  Fred  Carpenter,  of  the  Rockford 
Public  Service  Department;  Mr.  H.  N.  Remington,  Mr.  C. 
W.  King  and  Mr.  Fred  Benson. 

On  Wednesday  evening  the  association  banquet  was  held, 
the  convention  being  the  guests  of  the  Rockford  Electric 
Company.  Mr.  F.  H.  Golding,  manager  of  the  company, 
introduced  Mr.  R.  K.  Welsh,  its  attorney,  who  acted  as 
toastmaster  and  called  upon  Mayor  W.  W.  Bennett :  Capt. 
David  Davis,  of  Litchfield,  and  Messrs.  C.  W.  King,  of 
Lewiston ;  W.  G.  Austin,  of  Effingham ;  J.  H.  Delany,  of 
Chicago;  C  W.  Ferguson,  of  Rockford.  and  ].  G.  Learned, 
of  Chicago. 


Public  Service  Commission  News. 


MASSACHUSETTS   COMMISSION. 

.\  continued  hearing  on  the  subject  of  the  demand  indi- 
cator was  held  Oct.  27  by  the  Massachusetts  Gas  and  Elec- 
tric Light  Commission.  Mr.  Junius  Auerbach,  representiny 
some  large  consumers  of  electricity,  said  that  the  board 
should  have  authority  to  regulate  these  indicators  and 
determine  the  actual  amount  of  electricity  used  by  a  cus- 
tomer. He  said  he  believed  the  principle  of  the  indicator 
to  be  correct  and  that  its  removal  would  be  an  injustice 
to  large  consumers  because  by  it  a  wholesale  rate  is  given 
that  class  of  customers,  which  could  not  be  determined 
without  its  aid.  He  called  attention  to  the  fact  that  the 
Boston  Giamber  of  Commerce,  after  considering  the  mat- 
ter, had  refused  to  indorse  the  proposition  to  do  away  with 
the  indicators,  and  said  there  was  no  public  demand  for 
their  abolition. 

Mr.  Joseph  B.  Eastman  said  that  a  consumer  is  entitled 
to  know  that  any  device  upon  which  his  charge  for  elcc- 


Iricity  is  based  is  correct  and  is  tested  by  public  authority 
Mr.  Everett  W.  Burdett,  counsel  for  the  Massachusett: 
Electric  Lighting  Association,  said  that  his  clients  ap 
anxious  that  the  commission  shall  be  given  full  power  ti 
test  demand  indicators  and  to  require  them  to  be  kept  a 
the  proper  standard.  He  said  his  clients  were  opposed  t' 
the  proposition  to  prohibit  their  use.  He  said  the  piirpos 
of  the  indicators  is  to  enable  the  company  to  have  accural 
information  about  the  electricity  used.  It  has  long  bee 
recognized  that  demand  enters  largely  into  cost,  and  th: 
is  the  reason  the  indicator  is  employed.  It  is,  said  M 
Burdett,  a  benefit  to  the  consumer,  for  it  enables  him  t 
get  into  a  different  class  from  that  he  otherwise  would  I 
in,  with  the  effect  of  reducing  his  charges. 

The  Gloucester  Electric  Company  has  filed  with  tl 
Massachusetts  Gas  and  Electric  Light  Commission  an  a 
peal  from  an  order  of  the  Gloucester  city  governmc 
which  granted  authority  to  the  Oceanside  Company  to  n 
wires  from  its  private  lighting  plant  in  its  hotel  in  GIoucl 
ter  to  Magnolia,  where  it  rents  cottages  in  connection  wi 
its  hotel.  The  route  of  the  proposed  line  is  on  a  pub 
highway. 

NEW    HAMPSHIRE    COMMISSION. 

The  New  Hampshire  Public  Service  Commission  l;l 
week  received  a  petition  from  the  Keene  Gas  &  Elect'] 
Company  asking  for  permission  to  sell  its  lines  and  buWIt 
ness  in  Ashuelot,  N.  H..  to  the  Ashuelot  company,  and  '! 
latter  company  has  petitioned  the  commissioners  for  auth' 
ity  to  issue  sufficient  additional  capita!  stock  to  take  o- 
the  business. 

WISCONSIN  COMMISSION. 

After  a  careful  investigation  into  the  present  finan' 
condition  and  the  proposed  extensions  of  the  Apple  Ri 
Power  Company,  the  commission  has  approved  the  cii 
pany's  application  for  authority  to  issue  $250,000  par  v: 
of  5  per  cent  bonds.  The  mortgage  has  been  issued  to  1 
Illinois  Trust  &  Savings  Bank  and  William  H.  Henklei 
trustees.  The  proceeds  to  be  derived  from  the  sale  of 
bonds  are  to  be  used  for  paying  an  outstanding  note') 
$125,000,  for  paying  an  outstanding  indebtedness  incur 
by  reason  of  additions  made  to  the  property  and  for  mal 
future   extensions. 

The  Wausau  Street  Railway  Company  has  been  aut]i 
ized  to  issue   1000  shares  of  common  stock  of  par  v!l 
$100  each,  to  be  exchanged  at  par  for  a  like  amounb 
illegal  stock  now  outstanding.    It  is  specified  that  the  M 
amount  of  legal  stock  outstanding  shall  in  no  event  ex  9    »»?. 
$400,000.     The  stock  to  be  called   in  was   illegal  bec<^(%, 
issued  subsequent  to  the  passage  of  the  stock  and  bond 
and    without    being    authorized    by    the    commission. 
North    Milwaukee    Light    &    Power    Company    has    V 
authorized  to  issue  $12,040  par  value  of  stock.    The  * 
ceeds  are  to  be  used  in  paying  off  an  outstanding  raort  g' 
indebtedness  of  $4,500.  the  proceeds  from  this  source  i» 
ing  been  used  for  construction  purposes  and  in  payin 
dutstanding  indebtedness  of  $7,500.  incurred  by  reas(  * 
extensions  and  additions  made  to  the  property 


^ij. 
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*!:,; 
The  commission  has  taken  testimony  on  the  applic""  «»t(, 
of  the  State  Long  Distance  Telephone  Compan)  fo  \.. 
authority  to  increase  its  rates.  The  company  in  its  pe  'Oi  ^j^, 
lesired  specially  to  increase  the  rate  for  business  '« 
lihones  from  $2.50  to  $3  per  month,  for  the  reason  Iw' 
the  present  total  revenues  are  not  sufficient  to  pay  a  n  0" 
able  return  after  providing  for  depreciation,  and  that  nr 
ihermore,  the  business  telephones  are  not  paying  thei  'f 
portionate  share.     Statistics  of  operation  were  intrc 


iced 


;it  the  hearing  to  show  that  the  number  of  busine.'^^ -^ '- 
outnumbered   all   others,   rural   telephones  included,     ''" 
ratio  of  three  to  one.    For  this  reason  the  petitione 
tended  that  the  necessary  increase  in  total  revenues 
cnme  from  an  increase  in  the  rates  for  business  tele  3"' 
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:>ne.     The   commission   has   taken    the   case    under   coii- 
s  eration. 

NEW   YORK  COMMISSION. 

1  he  Tublic  Service  Commission  for  the  Second  District 
hi  ordered  all  operating  electrical  corporations  within  its 
JMsdiction  to  file  information  as  to  the  electric  meters 
wich  measure  their  output  of  electric  energy.  The  in- 
fmation  includes  an  estimate  of  the  connected  load  of 
*h  company  in  kilowatts  and  of  the  total  generating 
edacity  of  the  various  plants.  The  purpose  of  this  order 
ISO  ascertain  how  completely  the  electrical  companies  are 
eupped  with  respect  to  instruments  for  measuring  their 
oput.  These  meters  correspond  to  the  large  station 
n.ers  which  form  an  important  part  of  a  gas  company's 
wipnient. 

he  commission  will  hold  a  hearing  at  Mineola  this  week 
ouhe  complaint  of  patrons  of  the  Nassau  Light  &  Power 
Ciipany  as  to  the  rates  charged  for  electricity  for  lightine 
prposes.  *" 

he  second  hearing  on  the  petition  filed  by  stationary  en- 
p;ers  against  the  motor  rates  of  the  New  York  Edison 
Ciipany.  scheduled  for  Nov.  i,  was  postponed  until  Nov.  8. 

MARYLAND  COMMISSION. 

■c  Maryland  Public  Service  Commission  has  been  re- 
qu.ted  by  Mr.  Charles  England,  chairman  of  the  traffic 
comittee  of  the  Chamber  of  Commerce,  to  postpone  the 
ne  ing  on  the  telephone  rates  for  one  week.  The  request 
w«i  granted.  Mr.  England  stated  that  the  members  of  the 
Chnber  of  Commerce  are  anxious  to  submit  dates  and 
ev.ence  to  the  commission  which  cannot  be  collected  before 
th:  time.  Chairman  Ambler  said  that  he  had  conferred 
wr,  the  officials  of  the  company,  and  that  they  were 
plesed  to  have  the  case  postponed. 

le  function  of  the  commission  with  respect  to  the  pro- 

tecpn  of  corporations  from  those  whom  the  corporations 

""  -infair  in  business  relations  was  appealed  to  for  the 

le  last  week,  when  the  commission  received  a  petition 

lie  Consolidated  Gas,  Electric  Light  &  Power  Com- 

itti.  asking  for  a  decision  as  to  whether  compliance  with 

tlieiemands  of  a  customer  for  a  special  rate  would  be  dis- 

"■     ation  as  against  the  other  patrons  of  the  company. 

t  forth  in  the  petition  that  the  company  made  a  con- 

■■■  ith    the   Paper    Mills    Company   to   supply   gas   and 

>-ity  for  illumination  and  power  purposes  at  the  regu- 

'■^■'    tcs,  and  that  up  to  Feb.   16,   1911,  the  contract  was 

fflti  actorily  maintained  by  both  parties.     Since  that  date 

*e  ills  have  not  been   regularly  paid,   says  the  company, 

■•"T'-  the  dale  of  Sept.  23.  1911,  they  total  $1,174.97,  upon 

nartial  payments  to  the  amount  of  $517.04  have  been 

The  Paper  Mills  Company,  so  the  petition  states, 

ised  the  Gas  &  Electric  Company  that  it  will  not 

•re  than  $100  per  month  for  the  service  contracted 

1  the  Gas  &-  Electric  Company  craves  a  ruling  as  to 

t  to  comply  with  this  demand  without  discriminating 

■  other  users  of  its  product.     The  company  asks  the 

*"'  ission  to  decide  whether  a  continuation  of  service  to 

«e  iper  Mills  Company  under  the  conditions  stated  would 

*  I  accordance  with  the  provisions  of  the  public-utilities 

fw  r  would  amount  to  a  violation   of  that  law.     Con- 

-I'li'  t,le  speculation  has  been  caused  as  to  the  reason  for 

'ion. 

-ommission  has  been  requested  by  the  Maryland  and 
-It"  ns  Telephone  companies  to  act  as  arbitrator  in  a 
flspe  which  has  arisen  between  them.    Until  July  28  last 

ffie  |0  companies  had  an  agreement  bv  which  the  Citizens' 
mny  strung  its  wires  on  the  cross-arms  of  the  poles  of 
e  aryland  company  on  the  Frederick  Road.  The  Mary- 
ajia  ompany  now  asks  the  Citizens'  company  to  remove 
h  *!"'  ^"fg""g  that  the  wires  are  in  bad  condition.  This 
^«  tizens'  company  denies,  and  has  not  complied  with 
f    Tuest  and  will  not  remove  the  wires  until  the  Public 
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Service  Commission  has  gone  into  the  matter  and  reached 
a  decision. 

OHIO   COMMISSION. 

Many  complaints  have  been  made  by  men  interested  in 
Ohio  public-utility  corporations  in  regard  to  the  position 
taken  by  the  Public  Service  Commission  on  stock  bonuses 
and  excessive  capitalization.  Several  decisions  rendered 
within  the  past  few  days  indicate  that  the  commission  will 
not  grant  authority  to  increase  the  issue  of  securities  where 
the  value  of  the  property  is  already  covered  and  the  capital- 
ization IS  in  excess  of  its  worth.  In  some  cases  it  has  been 
found  that  the  physical  value  of  properties  is  fully  covered 
by  bonds,  while  the  stocks  represent  the  earning  power  or 
the  value  of  franchises  upon  which  the  earning  power  is 
based.  Members  of  the  commission  state  that  this  stand 
may  retard  the  development  of  public  utilities  for  a  year 
or  two,  but  finally  the  knowledge  that  securities  arc  to  be 
sold  for  a  definite  purpose  will  inspire  confidence  in  the 
investors  and  public  alike  that  will  be  valuable  to  the 
corporations. 

The  Men's  Club  of  Rubicon,  a  social  organization  of 
Dayton,  has  requested  the  commission  to  make  an  investi- 
gation of  the  methods  used  by  the  Dayton  Power  &  Light 
Company.  It  is  claimed  that  the  company  is  operating 
without  a  franchise  from  the  city  and  that  it  is  charging 
a  minimum  rate  of  90  cents  a  month,  which  is  claimed  to 
be  a  violation  of  the  laws.  The  petition  asks  if  the  com- 
pany can  operate  without  a  grant  from  the  city. 


CURRENT   NEWS  AND    NOTES. 

Wireless  at  "Mass.  Tech."— A  wireless  station  is  being 
fitted  up  at  the  Massachusetts  Institute  of  Technology  by 
the  Wireless  Society  of  that  school.  A  lo-kw  transformer, 
property  of  the  engineering  department,  will  be  a  part  of 
a  powerful  sending  station,  by  which  the  young  engineers 
will  be  able  to  communicate  with  many  other  Eastern  col- 
leges as  well  as  regular  stations.  Prof.  Harold  Pender,  of 
the  department  of  electrical  engineering,  is  aiding  the 
society  in  the  design  of  the  station. 
*     *     * 

Resuscitation  from  Electric  Shock.— The  United 
States  Bureau  of  Mines,  Washington,  has  issued  a  circular 
(Miners'  Circular  No.  5)  entitled  "Electrical  Accidents  in 
Mines:  Their  Causes  and  Prevention."  One  section  con- 
tains rules,  with  illustrations,  for  resuscitation  from  electric 
shock,  the  Sylvester  method  of  artificial  respiration  being 
specified.  According  to  this  older  method  the  patient  is 
placed  face  upward.  In  many  recent  rules  the  newer 
Schaefer,  or  prone,  method  is  employed,  in  which  the 
patient  is  placed  face  downward. 
*     *     * 

PuiiLic  Relations  of  Utility  Companies.— Mr.  H.  O. 
Seymour,  general  agent  for  public  relations  of  the  Chicago 
Telephone  Company  and  formerly  general  manager  of  the 
Wisconsin  Telephone  Company!  addressed  the  Electric 
Club  of  Chicago  on  Oct.  25  on  "Corporate  Public  Rela- 
tions." The  subject  of  "excessive  return"  on  investment 
was  touched  upon,  and  Mr.  Seymour  pointed  out  that  the 
early  investors  were  pioneers  and  entitled  to  credit  and 
remuneration  for  their  courage  and  perspicacity.  Mr.  K. 
B.  Miller  spoke  of  the  Los  Angeles  situation,  and  said  that 
at  one  time  in  that  city  the  pendulum  swung  too  far  from 
the  median  line  of  strict  justice  to  the  corporations.  It  is 
now  coming  back,  however,  and  after  some  oscillations  a 
pretty  fair  balance  will  be  .struck  undoubtedly.  The  rate 
question  is  very  complex,  for  the  indirect  costs  and  charges 
are  hard  to  determine.  Messrs.  George  B.  Foster,  Com- 
monwealth Edison  Company;  W.  R.  Abbott,  Chicago  Tele- 
phone Company:  H.  E.  Niesz  and  J.  H.  Delany.Vosmo- 
politan  Electric  Company,  took  part  in  the  discussion  also. 
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The  Silver  King  Mining  Company. — The  Silver  King 
Mining  Company,  of  Marion  County,  Oregon,  is  consider- 
ing the  estabhshnient  of  an  electric  smelter,  the  first  of  its 
kind  in  the  State. 

*  ♦     * 

Slogan  Sign  for  Warren,  Ohio. — A  committee  of  busi- 
ness men  of  Warren,  Ohio,  is  extending  invitations  for 
suggestions  for  a  motto  to  be  placed  on  a  huge  civic  elec- 
tric sign  to  be  erected  at  that  place.  Warren  is  described 
as  the  electrical  center  of  the  Central  States,  famous  for 
diversified  manufacture,  superb  in  beauty  and  a?  a  place 
to  work,  invest  or  live  in.  Suggestions  should  be  sent  to 
the  postmaster. 

*  *     * 

ScRANTON  Company  Section,  N.  E.  L.  A. — The  first 
meeting  of  the  season  of  the  Scranton  Company  Section  of 
the  N.  E.  L.  A.  was  held  in  the  Board  of  Trade  Building 
Oct.  26.  Three  papers  were  presented  as  follows :  ''Oper- 
ating Costs,"  by  Mr.  L.  B.  Webster;  "Special  Station  Con- 
struction Problems,"  by  Mr.  J.  B.  Pigott,  and  "Co-operation 
and  New  Business,"  by  Mr.  T.  C.  Walsh.  The  section  has 
now  over  fifty  members. 

*  «     * 

l-^LECTRiciTY  VERSUS  COMPRESSED  .\iR. — In  a  paper  re- 
cently presented  before  the  American  Institute  of  Mining 
Engineers  Mr.  K.  A.  Pauly  gave  figures  showing  the  ad- 
vantages of  electric  motors  over  compressed-air  engines  in 
mining  operations.  In  one  case  the  estimated  first  cost  of 
plant  for  a  given  service  is  $54,500  for  air  and  $53,800  for 
electricity,  while  the  operating  costs  per  annum  are  $35,365 
and  $25,168  respectively.  In  another  case  the  first  cost  for 
air  is  $512,000  and  for  electricity  $520,600,  the  respective 
annual  operating  costs  being  $322,670  and  $232,542. 

*  *     * 

N.  E.  L.  A.  Section  Meeting  in  Pittsburgh. — The 
.Allegheny  County  Light  Company  Section  of  the  National 
Electric  Light  Association  held  a  meeting  in  connection 
with  a  banquet  at  the  Hotel  Rittenhouse,  Pittsburgh,  on 
Oct.  30.  The  speakers  included  Mr.  W.  A.  Donkin,  secre- 
tary of  the  Pittsburgh  Industrial  Commission:  Mr.  R.  S. 
Orr,  general  superintendent  of  the  Allegheny  County  Light 
Company  and  president  of  the  Pennsylvania  Electric  Asso- 
ciation, and  Mr.  Robert  L.  Jaynes,  Jupiter  of  the  Sons  of 
Jove.  The  keynote  of  the  meeting  was  harmony  of  elec- 
trical interests  in  boosting   Pittsburgh. 

*  *     * 

Electricity  in  Pound  Lots. — In  discussing  the  electron 
theory  and  modem  .scientific  conceptions  of  the  ultimate 
identity  of  electricity  and  matter  before  the  Illinois  Elec- 
trical Association  at  Rockford  on  Oct.  23  Dr.  E.  J.  Berg, 
of  the  University  of  Illinois,  gave  some  striking  compari- 
sons of  the  magnitudes  of  these  ultimate  particles  in  terms 
of  practical  units.  At  schedule  rates  for  electricity  in 
Chicago  he  estimated  roughly  a  pound  of  electrons  would 
be  worth  about  $6,000  and  the  system  of  the  Commonwealth 
Edison  Company  would  be  capable  of  producing  about  a 
pound  each  hour.  Such  a  pound  of  electrons  would  keep  a 
50-cp  lamp  in  service  for  5000  years. 

*  *     * 

Cleveland  Section  .A.  I.  E.  E.  Meeting. — -"Industrial 
Lighting,"  by  Mr.  C.  L.  Eschleman,  of  the  .\danis-Bagnall 
Electric  Company,  and  "The  Choice  nf  an  Illuminant."  by 
Mr.  I.  H.  Van  Horn,  of  the  National  Electric  Lamp  Asso- 
ciation, were  the  titles  of  two  papers  read  at  a  meeting  of 
the  Cleveland  Section  of  the  American  Institute  of  Elec- 
trical Engineers  held  on  Oct.  23.  Mr.  Eschleman  cited 
statistics  and  personal  experiences  tending  to  prove  the 
sacrifice  of  output  and  quality  and  the  greater  percentage 
of  accidents  in  poorly  lighted  factories  and  the  relatively 
low  cost  of  good  illumination  when  compared  with  the 
value     of   its   benefits.      Mr.    \''an    Horn     gave   a     detailed 


analysis  of  the  qualifications  which  an  illuminant  shouk 
possess,  and  reported  the  results  of  some  recent  tests  ti 
determine  the  critical  frequency  of  visible  flicker  foi 
various  kinds  of  incandescent  lamps.  Both  papers  wen 
illustrated  by  the  stereopticon. 

*  *     * 
Hydroelectric   Municipal   Plant  at   Sudbury  Reser 

VOIR. — In  addition  to  the  hydroelectric  station  now  beiii; 
operated  by  the  State  of  Massachusetts,  through  its  Metro 
politan  Water  and  Sewerage  Board,  at  the  Wachuset  dai 
at  Clinton,  a  description  of  which  appeared  in  a  recci 
number  of  the  Electrical  World,  there  is  probably  soon  t 
be  installed  a  second  generating  plant,  to  be  located  at  th 
dam  of  the  Sudbury  reservoir.  The  fall  at  the  Sudbur 
dam,  though  less  than  that  at  Clinton,  is  yet  sufficient  t 
give  it  value  for  commercial  purposes,  and  its  possibilitic 
have  been  examined  by  Mr.  Dexter  Brackett,  chief  eng 
neer  of  the  Water  and  Sewerage  Board,  which  has  autho 
ity  to  build  a  station  at  this  point. 

*  *     * 

Tentative  Subway  Plans  for  Chicago. — The  Subw; 
Commission  of  Chicago  on  Oct.  31  presented  tentati' 
plans  to  the  local  transportation  committee  of  the  Ci 
Council.  Two  initial  subways  are  recommended  to  be  co 
nected  with  the  four  elevated  railways  of  the  city  and 
furni.sh  through  routes  for  rapid  transit  through  the  he:' 
of  the  city.  There  may  be  also  two  initial  surface-raihv 
subways  connecting  the  three  sides  of  the  city.  The  coi 
mission  recommends  as  the  initial  step  the  building  of 
system  to  connect  the  elevated  railways.  This  plan  cc 
templates  high-level  subways,  through  routing,  no  gra 
crossings,  few  curves,  low  cost,  and  provides  for  unlimit 
expansion.  The  length  of  the  elevated-railway  subw; 
would  be  3.85  miles. 


Peoria's  Flashlight  Police-Call  System. — In  Peoi 
111.,  the  Gamewell  Fire  Alarm  Telegraph  Company  has 
stalled  what  is  said  to  be  the  largest  light-signaling  poli 
call  system  in  the  country.  On  the  police-patrol  sig 
boxes  scattered  about  the  streets  are  placed  red  incanc 
cent  lamps.  When  it  is  desired  to  communicate  with  pat 
men  on  the  street  from  police  headquarters  these  lamps 
a  certain  number  of  them,  are  put  in  circuit  and  the)  ■< 
once  attract  the  attention  of  the  policemen  on  the  vari 
beats,  who  proceed  to  the  signal  boxes  and  get  the  ne^ 
sary  instructions  by  telephone.  By  this  means  if,  for 
stance,  a  burglary  is  reported  the  patrolmen  on  nearby  b 
can  be  notified  in  a  very  few  minute;s.  A  number  of  pai 
of  city  officials  from  other  cities  have  inspected  this  fl 
light  police-call  system  in  Peoria. 


i 
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Increase  in  Taxes  on  Ohio  Telephone  Companie  - 
Telephone  managers  in  Ohio  view  the  work  of  the  5  i-t 
Tax  Commission  so  far  with  anything  but  satisfad  H  j^ 
The  commission  has  fixed  tentative  valuations  upon  a 
of  the  large  properties,  and  they  show  immense  incre  ta  |ji^ 
from  the  figures  used  last  year.  Telephone  propertie  « 
the  State  were  fixed  by  the  commission  last  yea  al 
$21,000,000.  Tt  is  believed  that  the  figures  for  1910  "I! 
reach  $55,000,000.  A  few  of  the  tentative  increases  foL^ 
Cleveland  Telephone  Company,  from  $2,037,702  to  $6,  0.- 
000;  Cincinnati  &  Suburban  Telephone  Company,  "''#,,-^- 
$2,722,330  to  $10,000,000;  Central  Union  Telephone  <  "'^ 
pany  (including  all  Bell  property  in  the  State  outsic  " 
Cleveland  and  Cincinnati),  from  $4,003,698  to  $13,000311 
Cuyahoga  Telephone  Company.  Cleveland,  from  $1,29"'' 
to  $4,500,000 :  Akron  People's  Telephone  Company,  A  on, 
from  $234,780  to  $450,000.  Increases  in  the  valuatic  n' 
telegraph  properties  in  the  State  are  as  follows:  Pta'i 
from  $397,550  to  $796,500:  Western  Union,  from  $2,3.''^73 
to  $4,045,680 ;  Put-in  Bay  Telegraph  Company,  from  3'wO 
tn  $5,000. 
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Illinois  Municipal  Pole-Line  Tax. — A  decision  in  a 
case  broiiglit  by  the  city  of  Springfield,  111.,  against  the 
Postal  Telegraph  Cable  Company  confirmed  the  contention 
of  the  former  that  cities  can  levy  a  reasonable  tax  for  the 
use  of  streets  by  telegraph  poles. 

*  *     * 

Klectricity  for  Ossian,  Ind. — The  village  of  Ossian, 
Ind.,  has  granted  an  electric-light  franchise  to  the  milling 
firm  of  Reidel  &  Gray,  who  are  empowered  to  place  poles 
and  wires  in  the  streets  and  alleys  of  the  town.  The  dis- 
tributors will  buy  electrical  energy  from  the  Ft.  Wayne  & 
Northern  Indiana  Traction  Company,  of  Ft.  Wayne,  Ind. 

*  *     * 

Mouse  Shuts  Off  Electric  Light. — The  town  of 
V  rookston,  Minn,  was  recently  thrown  into  darkness  by  a 
mouse,  which  was  electrocuted  by  crawling  between  the 
points  of  the  main  switch,  its  charred  body  short-circuiting 
,the  line.  A  panic  was  narrowly  averted  in  a  public  build- 
ing where  there  was  a  children's  show,  and  many  citizens 
assumed  that  bank  robbers  who  had  shortly  before  visited 
a  neighboring  town  were  responsible  for  the  sudden  dark- 
ness. 

*  *     * 

Electrical  Men  Inspect  Bridge. — Members  of  the  St. 
lis  League  of  Electrical  Interests  inspected  on  Oct.  28 
Municipal  Free  Bridge  now  being  erected  across  the 
-sissippi  River.  The  inspection  was  made  as  the  result 
:in  invitation  from  Mr.  O.  B.  Barrows,  of  the  American 
el  &  Wire  Company.  Following  it,  at  the  noonday 
■<-heon  of  Oct.  31.  Mr.  Edward  B.  Fay.  of  Brenneke  & 
V.  bridge  engineers,  addressed  the  league  on  "Con- 
iction  Details  of  the  Municipal  Free  Bridge." 

*  *     * 

"anger  of  Rontgen  Rays. — Mr.  Thurman  L.  Wagner, 
"^t.  Louis,  is  one  of  the  Rontgen-ray  experimenters  who 
e  suffered  by  reason  of  devotion  to  the  useful  applica- 

ns  of  Rontgen's  great  discovery.     For  eight  years  Mr. 

Tgner  has  suffered  from  X-ray  burns  which  have  affected 
h  hands,  and  recently  his  left  hand  was  amputated   in 

'er  to  save  his  life.     It  is  hoped  that  the  injuries  to  the 

-ht  hand  are  not  serious.  The  number  of  physicians  and 
entors  who  have  been  seriously  injured,  or  who  have 
n  lost  their  lives,  in  perfecting  Rontgen-ray  apparatus 
reached  considerable  proportions. 

*  *     * 

HE  Peak  Load  of  a  Baseball  Crowd. — Many  busi- 
~es  have  long  had  their  peak  loads,  load  factors,  diver- 
factors,  etc..  but  it  seems  that  not  until  electrical  men 
lied  their  engineering  instincts  to  the  problems  of  elec- 
ity  supply  have  these  quantities  been  recognized,  named 
''■  given  their  due  consideration.  The  latest  unusual  ap- 
ition  of  the  demand  printing  attachment  of  a  well- 
\vn  electrical  meter  was  at  a  recent  Chicago  baseball 
ie  where  the  rate  of  passage  of  the  crowd  through  the 
''!!  was  recorded  with  a  view  to  determining  the  time 
peak  load  so  that  in  future  better  provisions  might  be 
'c-  for  handling  the  throngs. 

*  *     * 

'uiNcY,  III.,  .\dvertises  Its  Water-Power  Possibili- 

~ — The    business    men    of    Quincy,    111.,    which    city    is 

■It  35  miles  south  of  Keokuk,  la.,  where  the  great  Mis- 

'Ppi  River  hydroelectric  dam  is  in  process  of  erection. 

alive  to  their  opportunities.     They  are  advertising  ex- 

^ively  to  point  out  that  Quincy  is  adjacent  to  the  great 

1  and  that  it  will  be  in  the  zone  of  lowest  cost  for  the 

'  cr  when  available.     The  attention  of  manufacturers  is 

led  to  the  possibilities   of  this  zone,  which   the   Quincy 

F'ple  say  is  destined  to  become  the  industrial  center  of 

'    United  States.    The  business  men  of  Keokuk,  la.,  and 

•rlington,    la.,    are    also   bestirring    themselves    to    take 

vantage  of   the   cheap   electrical   power   which   will   be 

■■*  liable  on  the  completion  of  the  Keokuk  dam. 


I'KoiosEi)  Panama  Trip  of  the  Institute. — It  is  pro- 
posed that  a  trip  of  inspection  to  the  Panama  Canal  be 
undertaken  by  the  American  Institute  of  Electrical  En- 
gineers, with  sailings  from  New  York  and  New  Orleans 
between  Jan.  20  and  30,  1912.  Each  boat  can  accommodate 
eighty-eight  passengers,  making  the  total  number  176.  The 
round-trip  price  per  passenger  is  $125  from  New  York  and 
$95  from  New  Orleans.  These  rates  do  not  include  hotel 
accommodations  on  the  Isthmus,  which,  at  the  Tivoli,  are 
$5  to  $6  a  day,  American  plan.  The  round  trip  from  New 
York  requires  twenty-one  days  and  from  New  Orleans 
about  seventeen  days.  This  allows  seven  days  on  the 
Canal  Zone.  However,  if  desired,  only  one  and  one-half 
(lays  need  be  .spent  on  the  Isthmus,  the  remainder  of  the 
week  being  taken  up  by  an  extension  trip  to  Santa  Maria 
without  extra  charge.  Prompt  action  will  be  necessary  to 
secure  reservations,  as  the  trip  will  be  a  popular  one  un- 
doubtedly. Mr.  S.  D.  Sprong,  of  New  York,  is  chairman 
of  the  committee. 

*  *     * 

Illinois  Legislature  Fails  to  Pass  Deep  Waterway 
Kill. — Governor  Deneen's  deep  waterway  bill  was  de- 
feated on  Oct.  25  at  a  special  session  of  the  Illinois  Legis- 
lature. In  a  statement  issued  by  the  government  after  the 
defeat  of  his  bill  he  says  that  he  has  endeavored  during  his 
term  of  oflSce  to  place  the  State  in  a  position  where  it 
could  utilize  the  water-power  to  be  created  in  the  Des 
Plaines  and  Illinois  Rivers  by  a  deep  waterway  between 
Lockport  and  Utica,  111.  His  idea  is  to  pay  off  the  bonds 
issued  for  the  construction  of  the  work  by  the  revenue 
received  from  the  water-power.  The  Governor  declares 
that  the  corporations  which  are  interested  in  the  utilization 
of  the  water-power  of  the  Des  Plaines  and  Illinois  Rivers 
are  aggressive  and  vigilant ;  but  he  contends  that  the  water- 
power  rights  created  entirely  through  the  expenditure  of 
public  money  will  be  worth  $2,500,000  a  year  and  should 
be  retained  under  public  control.  Companies  which  utilize 
water-power  on  the  Des  Plaines  and  Illinois  Rivers,  and  to 
which  the  Governor  seems  to  refer,  are  the  Economy  Light 
&  Power  Company,  of  Joliet;  the  Illinois  Valley  Gas  & 
Electric  Company,  with  headquarters  at  Streator.  and  the 
Marseilles  Land  &  Water  Power  Company,  of  Marseilles. 

*  *    41 

CoPEXHAGEx  Peak-Load  Telephone  Auxiliary. — In 
Copenhagen,  Denmark,  which  has  550,000  inhabitants,  there 
nre  about  40,000  telephones  in  service.  The  rapid 
growth  of  the  system  has  necessitated  careful  study  of 
telephone  traffic  and  resulted  in  several  interesting  devices 
for  economy  of  time  and  labor.  Among  these  is  an  auto- 
matic equipment,  invented  by  Director  Fr.  Johannsen,  of 
the  Copenhagen  Telephone  Company,  for  transferring  an 
incoming  call  to  an  idle  operator  in  case  the  called  operator 
is  busy.  At  each  operator's  position  three  of  the  answering 
cords  are  connected  with  automatic  selectors,  and  therebv 
changed  into  "transfer  cords."  When  any  operator  uses 
such  a  cord  in  attending  to  a  call  she  transfers  the  call  to 
a  disengaged  colleague,  the  automatic  device  of  the  selector 
moving  along  until  it  reaches  a  wire  from  a  disengaged 
operator  within  the  same  group  of  twenty  operators  to 
which  the  first  operator  belongs.  The  disengaged  operator 
answers  the  call  at  once,  even  if  she  is  obliged  to  transfer 
one  of  her  own  calls  in  order  to  do  so.  In  one  of  the 
Copenhagen  stations  it  was  found  that  220  jacks  could  be 
handled  at  each  position  with  the  peak-load  auxiliary  ap- 
paratus in  service  ju.st  as  expeditiously  as  160  jacks  could 
be  handled  with  the  purely  manual  equipment.  The  auto- 
matic selector  employed  in  Copenhagen  is  of  the  electrn- 
pneumatic  type,  the  motive  power  being  supplied  by  air 
compressed  to  one  atmosphere  of  pressure.  The  speed  of 
movement  is  such  that  all  twenty  contacts  are  "searched" 
in  0.6  second.  In  case  all  contacts  are  engaged  at  one  time 
ihe  selector  travels  back  and  forth  until  it  finds  a  disen- 
.gaged  contact. 
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Faraday  Portrait. — Miss  Jane  Bernard,  who  had  been 
amanuensis  to  her  uncle,  Micliael  Faraday,  died  in  Eng- 
land recently.  By  her  will  she  bequeathed  Butler's  portrait 
of  Faraday  to  the  English  nation. 

*     *     * 

Los  Angeles  Electrical  Exposition. — The  Los  Angeles 
Electrical  Exposition  will  be  held  in  Fiesta  Park  from 
Nov.  25  to  Dec.  9.  An  effort  is  making  to  provide  a  large 
and  fine  display  of  electrical  apparatus  and  novelties. 


further  interest  to  note  that  the  number  of  copper  mines 
using  electrical  energy  in  the  work  of  producing  copper 
has  largely  increased  during  the  last  decade.  There  is  now 
a  surplus  of  about  300,000,000  lb.  of  copper  on  hand,  but  in 
view  of  the  enormous  rate  of  consumption  this  is  not  a 
particularly  serious  matter.  Mr.  Stevens  concluded  his 
paper  by  a  bitter  arraignment  of  the  United  States  govern- 
ment for  its  policy  in  relation  to  the  conservation  of  nat- 
ural   resources,   particularly   mineral   lands. 


Louisville  Central-Station  Steam  Heating. — It  has 
been  announced  that  the  Louisville  (Ky.)  Lighting  Com- 
pany intends  to  enter  a  strong  bid  for  the  franchise  to 
erect  and  maintain  a  public-service  heating  plant  which  the 
General  Council  will  offer  for  sale  in  a  short  time. 

*  *     * 

Enameled  Copper  Wire  Used  for  Surgical  Sutures. — 
A  company  manufacturing  enamel-insulated  wire  for  elec- 
trical purposes  has  found  an  unexpected  application  of  its 
product  for  surgical  work.  On  the  purest  copper  wire 
of  No.  30  gage  a  coating  of  enamel  is  baked  in  the  usual 
way,  making  an  excellent  thread  for  suture  work. 

*  *     « 

Su!^-Power  Plant  for  Sahara  Desert. — A  large  "sun- 
power''  plant  was  recently  completed  in  Philadelphia  and 
shipped,  it  is  stated,  to  the  Sahara  Desert.  It  employs  a 
glass-covered  court  500  ft.  square  containing  heating  pipes, 
the  steam  from  which  is  led  to  a  low-pressure  steam  tur- 
bine. It  is  claimed  that  on  test  in  Philadelphia  the  arrange- 
ment developed  an  enormous  capacity  in  horse-power,  which 
will  be  more  than  doubled  on  the  "burning  sands"  of  the 

desert. 

*  *     * 

Electrical  Students  at  Kentucky  State  College. — 
Twenty-one  seniors,  twenty-three  juniors,  thirty-five  sopho- 
mores and  eighty-seven  freshmen  are  this  year  registered 
in  the  combined  course  of  electrical  and  mechanical  en- 
gineering at  the  Kentucky  State  College,  Lexington.  The 
aim  of  this  institution  is  to  develop  men  familiar  with 
both  the  steam  and  electrical  ends  of  power  plants,  and 
work  in  surveying  and  business  contracts  is  also  included 
in  the  "dynamic  engineering"  course  above  alluded  to. 
Prof.  F.  Paul  Anderson  is  director  of  the  engineering 
schools,  and  Prof.  W.  E.  Freeman  is  in  charge  of  electrical 
engineering. 

*  *     * 

Dummy  Meters. — At  a  recent  electrical  gathering  in 
Chicago  one  of  the  gentlemen  present  told  a  story  about  an 
experience  he  had  had  in  Boston  some  years  ago  while 
selling  meters.  One  day  a  typical  New  England  Yankee 
from  a  small  town  came  in  and  said  he  wanted  twenty- 
five  watt-hour  meters.  .-V  price  of  $11.50  each  was  quoted, 
but  the  visitor  said  that  he  did  not  want  to  pay  more  than 
$3  each  and  that  he  wanted  only  the  outside  case  and  the 
dial,  the  interior  mechanism  being  superfluous.  In  answer 
to  a  further  question  the  caller  said  that  he  furnished  elec- 
tric light  in  his  town  at  a  flat  rate,  but  he  wanted  to  put 
the  dummy  meters  in  because  of  their  moral  effect  in  pre- 
venting his  customers  from  burning  their  lamps  all  night 
long. 

*  *    m 

The  Copper  Industry. — At  the  recent  American  Mining 
Congress  held  in  Chicago  Mr.  Horace  J.  Stevens,  of  Hough- 
ton, Mich.,  read  a  paper  on  "The  Copper  Industry,"  in 
which  he  made  the  interesting  statement  that  the  copper 
produced  in  the  decade  ended  Dec.  31,  1910,  was  the  equiva- 
lent of  more  than  three-fourths  of  the  entire  production  for 
the  preceding  century.  The  deinands  of  the  electrical  in- 
dustries are  very  largely  responsible  for  this  remarkable 
increase  in  the  demand  for  copper.  The  great  bulk  of  the 
world's  copper  is  now  refined  by  electrolysis  and  it  is  of 


Prime  Movers  Committee  of  N.  E.  L.  A. — The  first 
meeting  of  the  1911-1912  committee  on  prime  movers  of 
the  National  Electric  Light  Association  was  held  in  Chicago 
on  Oct.  24.  All  the  members  of  the  committee  were  pres- 
ent, including  Mr.  I.  E.  Moultrop,  of  Boston,  chairman; 
Messrs.  W.  L.  Abbott,  of  Chicago ;  John  Hunter,  of  St. 
Louis ;  R.  S.  Kelsch,  of  Montreal ;  J.  B.  Klumpp,  of  Phila- 
delphia, and  W.  N.  Ryerson,  of  Duluth.  The  committee 
will  report  at  the  Seattle  convention  of  the  association  next 
year  on  gas,  water-power  and  steam  prime  movers,  paying 
particular  attention  to  hydroelectric  development.  The 
work  to  be  undertaken  was  outlined  and  Messrs.  Ryerson 
and  Kelsch  were  appointed  a  sub-committee  on  water- 
power,  Messrs.  Hunter  and  Abbott  on  steam-turbine,  boiler 
and  furnace  work,  and  Mr.  Klumpp  on  gas  prime  movers 
with  especial  reference  to  an  investigation  of  the  Humph- 
reys pump.  The  next  meeting  will  be  held  in  New  York, 
it  is  expected,  and  probably  at  the  time  of  the  Decembet 
meeting  of  the  .Xmerican  Society  of  Mechanical  Engineers. 

*  *     * 

Colorado  Electric  Club. — At  the  midweek  lunch  of  the 
Colorado  Electric  Club  on  Oct.  18  the  guests  included  the 
senior  class  of  the  University  of  Colorado,  the  Jovians  at 
tending    the    Denver    national    rejuvenation,    Mr.    Dana 
Pierce,   electrical   engineer   of   the   Underwriters'   Labora 
tories,   Chicago,   and    Colonel    Collier,    of    San    Diego,   in 
charge  of  the  191 5  all-year  exposition  in  that  city.     Over 
200  were  present.    Talks  were  given  by  Colonel  Collier  and 
by  Judge  Milliken,  of  Denver,  asking  for  a  national  co 
operation  to  boost  travel  to  the  West  during  1915,  and  b) 
Mr.   Dana   Pierce,   commending  the   growing  co-operatior 
1)etween    manufacturer    and    underwriters    in    the   develop 
ment   of   standards   to   the   betterment    of   practice.     Mr 
Jaynes,  tenth  Jupiter;   Mr.  H.   Harris,  of  the  Pittsburgl 
Industrial    Commission;    Professor    Evans,    of    Coloradi 
University ;   President   Carstarphen,  of  the  Electric   Club 
and  Mr.  Cudmore,  of  Cleveland,  all  spoke  briefly,  each  fo 
his  own  interest,  but  with  co-operation  as  a  keynote.    Thi 
electric  show  was  attended  by  the  entire  assembly  at  th 
close  of  the  luncheon. 

*  *     * 

Electrical  Journals  as  a  Technical  School's  Text 
ROOKS. — Once  each  week  the  senior  engineering  students  i 
the  Kentucky  State  College  at  Lexington  meet  to  revie\ 
articles  in  tlie  current  engineering  press.  Every  secon 
week  the  electrical  journals  are  gone  over,  after  havin 
previously  been  assigned,  one  publication  or  one  issue  t 
each  member  of  the  class.  When  called  upon  the  student 
review  briefly  the  principal  new  or  interesting  subjecl 
contained  in  their  respective  papers  and  show  considerab 
enthusiasm  and  interest  in  finding  unusual  or  special! 
valuable  subject  matter.  The  benefit  nf  this  practice  is.  ( 
course, -manifold,  each  member  of  the  class  profiting  fro 
the  careful  perusal  which  one  of  their  number  has  give 
each  of  the  various  issues.  When  interesting  subjects  a- 
uncovered  others  of  the  class  can  later  refer  to  the: 
articles  for  their  own  leisurely  reading.  Another  gre 
value  of  the  method  lies,  too,  in  the  practical  and  up-to-da 
ideas  of  electrical  machinery  and  affairs  which  tl 
students  gain  from  such  current  electrical  literature,  aloi 
with  the  use  of  their  textbooks. 
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CINCINNATI'S  PLUM  STREET  STATION. 

Conversion  of  a  Reciprocating  Steam  Plant  to  Modern 
Turbine    Equipment. 


Natural-Gas  Boikr  Equipment. — Details  of  Switchboard  Signal- 
ing.—  Street-Lighting  Equipment  of  128  Seventy- 
five-Lamp  Mercury-Arc  Rectifiers. 


TliL  recent  liistory  ol  steam-power  progress  is  virtually 
recorded  in  the  equipment  of  the  Cincinnati  Union 
Gas  &   Electric   Company's   Plum    Street   station,   a 
lant  which  has  spanned  the  periods  of  reciprocating-engine 
pc  drive  and  direct   connection,   and   finally   iiigh-speed 
ine-generator  equipment.     The  lesson,  too,  of  the  rapid 
liscencc  of  electrical  machinery  is  nowhere  better  ex- 
itied  than  in  the  street-lighting  service  performed  by 
station,     first     with     rope-driven     direct-current     arc 
liines,    then    with    series    alternating-current    arcs    sup- 


ably  has  no  counterpart  among  other  steam  stations  of  the 
country.  The  two  boiler-rooms  make  up  roughly  a  large 
T,  the  old  boilers  forming  the  shank  of  the  letter  and  the 
new  room  the  transept.  Completing  the  i66-ft.  by  342-ft. 
rectangle  of  the  outside  walls,  under  the  right  arm  is  the 
original  engine-room,  60  ft.  by  251  ft.,  and  at  the  left  is 
the  new  addition,  equivalent  in  size,  and  containing  the 
turbines  and  the  three  very  large  reciprocating  engines. 
While  this  layout  to  a  certain  extent  groups  the  older 
boilers  and  steam  units  within  short  header  distances,  it 
unfortunately  cuts  up  the  engine-room,  separating  the  con- 
trolling switchboard  from  the  principal  portion  of  the 
generating  machinery. 

The  original  Plum  Street  plant  was  completed  in  1898. 
while  the  last  new  addition  was  finished  in  1902.  As  above 
outlined,  the  general  outside  dimensions  of  the  station  are 
in  the  form  of  a  large  rectangle,  166  ft.  wide  and  342  ft  , 
a  city  block,  long.  During  these  series  of  changes,  how- 
ever, the  plant  has  been  kept  thoroughly  modern,  being 
brought  down  to  date  as  successive  units  were  added.     It 


i  through  constant-current  transformers,  and  in  the 
'  future  with  direct-current  magnetite  arcs  through  rec- 

r  sets.  The  recent  contract  for  6000  such  high-efficiency 
■  and  128  .seventy-five  lamp  rectifier  sets  for  Cincinnati 

e  largest  order  ever  placed  for  similar  equipment. 

he  Cincinnati  central  station  is  also  notable  for  several 
:ts  huge  reciprocating-engine-driven  machines.  It  con- 
'>   the   largest    60-cycle    engine-driven    alternator   ever 

t,  the  largest  300-volt  direct-current  generator  and  the 
;est  double-generator,  125-volt  Edison  three-wire  set. 
'  1  of  grim  interest  it  is.  too,  to  note  that  the  two  steam 

ines  now  operating  at  Plum  Street,  although  occupying 

ily  one-sixth  the  total  engine-room  space,  have  a  com- 
'  d  capacity  15  per  cent  greater  than  all  of  the  recipro- 

ng  equipment, 

ARRANGEMENT  OF  PLANT. 

he  arrangement  of  engine  and  boiler-rooms  in  the  Cin- 
"'  ati  plant,  as  a  result  of  its  successive  additions,  prob- 


ing   Switchboard,    Motor-Generator   Sets.    Etc. 

contains,  for  example,  such  modern  refinements  as  remote- 
controlled  oil  switches  for  all  alternating-current  ma- 
chinery, motor-operated  valves  on  all  steam  and  exhaust 
lines,  visible  signaling  circuits,  curve-drawing  instruments, 
special  meters  and  regulators  on  the  switchboard,  etc, 
BOILER-ROOM  tQDIFMENT, 

Natural  gas  from  the  West  Virginia  fields  is  ordinarily 
used  as  fuel,  although  all  of  the  boilers  are  arranged  with 
coal  chutes  from  the  overhead  bunkers  and  with  automatic 
stokers,  so  that  the  latter  fuel  is  always  available  for 
emergency  use.  During  the  winter  peak  loads,  however,  a 
group  of  eight  of  the  boilers  in  the  new  section  is  fired  with 
coal  exclusively. 

The  old  boiler-room,  measuring  251  ft.  by  46  ft.,  contains 
in  one  row  six  525-hp  Babcock  &  Wilcox,  six  525-hp  Edge 
Moor  and  two  Stirling  boilers,  all  equipped  with  American 
underfeed  stokers,  with  the  exception  of  one  of  the  Stirling 
units,  an  825-hp  boiler,  which  is  fired  by  a  Jones  underfeed 


ELECTRICAL     WORLD 


Vol.  s8,  No. 


stoker.  The  new  boiler-room,  91  ft.  by  :66  ft.,  contains 
sixteen  542-hp  Stirling  boilers,  eight  of  which  are  equipi)c<l 
with  Jones  stokers  for  coal  burning  exclusively  and  eight 
with  gas  burners  and  American  stokers,  all  of  the  forced- 
draft  underfeed  type.  The  speed  of  operation  of  the  Jones 
stokers  and  draft  fans  is  automatically  controlled  from  the 
steam-header  pressure. 
These    average   twenty-one    gas   burners   to   each    gas- 


Fig.  2 — Plum   street  Station,  Cincinnati,  Showing   Discarded   Cooi- 
ing-Tower   Arrangement,   and   Canal   Source  of  Water   Supply. 

equipped  boiler,  the  gas  being  delivered  to  the  furnaces  in 
the  older  room  through  a  20-in.  main  extending  the  length 
of  the  boiler  fronts.  From  this  main  9-in.  lines  are 
branched  off  to  each  pair  of  furnaces.  The  gas  burners 
used  are  of  home-made  design,  comprising  simply  i-in. 
pipes  thrust  through  6-in.  openings  for  admitting  the 
secondary  air.  Gas  is  delivered  to  the  burners  at  8  oz.  per 
square  inch  pressure  and  is  regulated  by  hand.  The  only 
alteration  required  in  the  coal  grates  for  gas  burning  is 
the  provision  of  a  tile  covering  over  the  bars. 

Coal  is  delivered  to  the  plant  by  wagons,  and  is  hoisted 
by  two  McCaslin  and  one  Jeffries  conveyors  to  the  over- 
Iiead  bunkers,  where  it  is  distributed  above  the  boilers, 
ready  for  emergency  use.  A  reserve  of  4000  tons  is  at  all 
times  held  in  the  bunkers  in  this  way. 

The  boilers  maintain  a  steam  pressure  of  160  lb.  per 
square  inch.  No  superheaters  arc  installed.  The  group  of 
six  Edge  Moor  boilers  is  equipped  with  a  Greene  economizer 
forraising  the  temperature  of  the  feed  water.  The  plant 
is  provided  with  three  large  stacks,  one  22  ft.  in  diameter 
and  204  ft.  high  and  two  17  ft.  in  diameter  and  201  ft.  high. 

Feed  water  for  the  boilers  is  taken  from  the  canal  which 
passes  along  P'lum  Street  in  front  of  the  station.  This 
canal  is  fed  from  the  Miami  River,  35  miles  distant,  and 
its  water,  although  of  unpromising  appearance,  is  well 
suited  for  boiler  purposes.  Several  paper  mills  are  in 
operation  a  few  miles  above  Cincinnati,  and  one  explanatioi; 
offered  is  that  some  of  the  waste  matter  from  these  mill 
discharged  into  the  canal  acts  as  a  softener,  adapting  tht- 
water  for  boiler-feed  use. 

OLD  ENGINE-ROOM. 
The  older  engine-room  contains  seven  vertical  cross- 
compound  Allis  engine-driven  sets,  ranging  from  900  kw  to 
1500  kw  in  rating.  Here  also  are  the  motor-generator  and 
exciter  sets,  arc-lamp  equipment,  switchboard  gallery,  etc. 
Several  of  these  engine  sets  drive  both  a  direct-currcnl 
generator  and  an  alternator  on  the  same  shaft,  the  alter- 
nating-current units  averaging  500  kw  and  the  direct-cur- 
rent machines  ranging  from  looo  kw  to  450  kw.  Two 
others  of  the  sets  drive  pairs  of  125-volt,  three-wire  gen- 
erators, one  pair  with  disk-type  commutators.     The  fore- 


going engine-driven  equipment  is  of  General  Electric  an- 
Bullock  manufacture. 

With  the  exception  of  unit  No.  i,  the  1500-kw,  300-vol 
direct-current  machine  nearest  the  Plum  Street  front,  a' 
of  these  .Mlis  engines  operate  at  the  comparatively  hig 
speed  of  120  r.p.m.  Four  of  the  present  engines  wcr 
originally  used  for  rope-driving  the  Brush  arc  machine 
once  installed  at  Plum  Street,  the  old  grooves  being  sti 
visible  behind  the  screens  that  have  been  considerate! 
erected  for  their  concealment.  The  direct-connected  m,i 
chines  set  on  to  their  shafts  are  of  a  later  date.  All  of  th 
engines  in  the  old  section  exhaust  into  a  pair  of  jet  cor 
densers,  the  steam-driven  Bibus  rotary  vacuum  pumps  fc 
which  are  in  the  boiler-room  adjoining. 

NOTABLE  RECIPROCATING  UNITS. 

.\m()ng  the  varied  large  apparatus  in  the  newer  engine 
room,  principal  historical  interest  surrounds  the  3200-kv 
6o-cycle,  4500-volt,  three-phase  Bullock  alternator,  drive 
by  a  42-in.  by  88-in.  by  60-in.  vertical  cross-compoun 
AUis-Chalmers  engine  at  75  r.p.m.  This  alternator,  tl 
only  one  of  the  so-called  "Berlin"'  type  in  America,  is  ah 
declared  to  be  the  largest  6o-cycle  engine-driven  machii 
ever  built.  It  was  completed  under  the  design  of  Mr.  B.  i 
Behrend,  then  chief  engineer  of  the  manufacturing  cor 
pany  at  Cincinnati.  The  rotating  flywheel  field  element 
31  ft.  in  diameter  and  weighs  complete  with  its  co 
190  tons. 

Adjoining  the  large  alternator  set  is  a  generally  simil 
engine,  driving  the  huge  2500-kw,  300-volt  direct-curre 
Bullock  generator,  itself  a  record  breaker  in  the  direc 
current  class  and  the  largest  300-volt  continuous-curre 
generator  ever  built.  The  flywheel  with  which  it  is  pi 
vided  alone  weighs  100  tons  and  runs  at  75  r.p.m.  T 
armature  is  30  ft.  in  diameter  and  the  commutator  16 
across. 

The  third  noteworthy  machine  at  Plum  Street  is  the  tv 
unit,  three-wire  set,  made  up  of  two  125-volt,  1250- 
direct-current  General  Electric  generators  driven  by 
vertical  cross-compound  Mcintosh  &  Seymour  engi 
This  outfit  is  declared  to  be  the  largest  three-wire,  balan 
set  in  existence,  having  a  total  rated  capacity  of  2500  1 

All  three  of  the  very  large  engines  in  the  new  section  r 
operated  condensing,  exhausting  into  a  jet-type  conden;  . 
served    by    a    steam-driven    vacuum    pump    located   in 


Fig.   3— Coal-Unloading    Hopper    (at   Left)    and   Ash   Hoppers, 
charging    Into    Conveyor. 

engine-room.     Condensing  water  for  the  station  is  obtaed 
from    Cincinnati's    famous    canal,    locally   known   as    n* 
Rhein,"  which  passes  in  front  of  the  power  house, 
stream,  which  has  a  sluggish  current,  gives  ample  coing 
water  for  carrying  the  entire  load  condensing  at  any       _ -.^ 
of  the  year,  all  of  the  condensers  with  the  exceptio  of    i^"^ 
that  on  one  of  the  turbines  being  of  the  jet  type.  P)^ 

MODERN  TURBINE-GENERATORS. 

Several   years   ago,    in    1907,   the   first   turbine   unit  «$    «^ 
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added  to  thf  Plum  Street  plant.  This  55oo-k\v  vertical 
rurtis  turbine  drives  its  4500-volt.  three-phase.  6o-c\cle 
alternator  at  720  r.p.m.,  its  e.xhaust  being  careu  for  by  a 
Worthington  base-type  surface  conden<;er.  A  3-ft.  free 
e.xhaust  line  is  run  to  the  top  of  the  building.  The  cir- 
culating pumps,  step-bearing  jjunips.  accumulator,  oil  filter, 
air  and  circulating  pumps,  all  engine-driven,  are  located 
"1  the  basement  level  below  the  main  floor. 

ihe  latest  unit  in  the  Cincinnati  family  is  a  nominal 
. 'O-kw  horizontal  Westinghouse  turbine-generator  set, 
running  at  1800  r.p.m.  This  turbine  is  of  the  double-flow 
type,  securing  the  advantage  of  compactness  due  to  this 
construction.  It  is  equipped  with  a  Leblanc  jet-type  con- 
denser, freed  of  air  and  water  by  rotary  turbine-driven 
numps. 

The  free-exhaust  line  and  air  intake  pipe  are  led  directly 
'■■m  the  roof  as  shown.  While  nominall)'  rated  at  7200 
A-  on  a  twenty-four-hour  continuous  basis,  this  newest 
rbine  is  capable  of  carrying  without  elYort  loads  exceed- 
s;  10,000  kw,  on  the  basis  of  the  usual  short-hour  rating. 
he  floor  space  allotted  to  the  horizontal  units  is  hardly 
ne-half  of  that  of  the  vertical  turbines,  including  all 
.iixiliary  apparatus,  space  to  withdraw  condenser  tubes, 
tc. — an  interesting  commentary  on  the  relative  space 
•onomics  of  horizontal  and  vertical  units  in  practice, 
l-'or  signaling  between  the  switchboard  operator  and  the 
•iders  on  duty  at  the  turbines  in  the  adjoining  room,  200 
distant,  pedestals  are  provided  containing  lettered 
.Tsses.  "Stop,"  "Start,"'  "Stand-by,"  "Load,"  "Asst. 
inted"  and  "O.K.."  behind  each  of  which  is  a  lamp  in 
ries  with  the  corresponding  lamp  in  its  companion  pedes- 
1.  These  lamps  are  connected  up  w'ith  three-way  switches. 
e  of  the  pair  at  each  station.  To  signal  the  attendant 
'  switchboard  operator  pushes  the  button  lighting,  say. 
~^tart"  in  both  pedestals.  As  his  own  lamp  is  burning 
■rmally  he  knows  the  distant  signal  must  also  be  alight. 
'  acknowledge  the  signal  the  attendant  pushes  the  cor- 
^ponding  button,  extinguishing  the  lamps.  By  means  of 
relay  in  the  pedestal  alarm  bells  at  both  the  adjacent  and 
-tant   signals   are   kept   ringing   as   long  as   any   lamp   is 


-Old     Boiler- Room,     Showing     Arranger 
Underfeed    Coal    Firing. 


lent    for     Gas     and 


Jrning.  With  this  device  the  attendant  can,  of  course, 
^o  originate  signals  back  to  the  switchboard. 

STEAM  PIPIAG. 

On  all  important  steam  headers,  boiler  lines,  machine 
f-am  lines  and  exhausts  motor-operated  valves  are  pro- 
ded,  no  less  than  fifty-four  of  these  being  in  use  in  the 
Stion.  The  valves  controlled  range  in  size  up  to  50  in. 
id  are  operated  by  motors  of  from  i  hp  to  3  hp.  The  con- 
oiling  switches   are   located   at   emergency   stations   scat- 


tered thrD'.igh  the  plant,  inclosed  in  glass-covered  cases 
which  can  be  forcibly  entered  when  necessary.  With  the 
aid  of  these  valves  it  is  possible  to  control  steam  lines 
without  approaching  the  site  of  trouble,  a  valuable  precau- 
tion in  an  emergency.  All  steam  headers  are  ranged  at  the 
basement  level. 

AUXILIARY  ELECTRICAL  APPARATUS. 

Direcl-currunt    c-ueri;v    for    excitation 


Fig.   5 — Huge   Reciprocating- Engine- Dr 
Room. 


Units  in   New   Engine- 


nished  by  two  125-kw.  125-volt  machines,  one  turbine  driven 
and  the  other  operated  by  a  4500-volt  synchronous  motor. 
On  the  floor  of  the  older  engine-room  there  is  also  located 
a  3000-kw,  220/1  lo-volt  direct-current  substation,  feeding 
into  the  downtown  Edison  network  along  with  the  steam- 
driven  direct-current  machines.  It  is  the  practice,  how- 
ever, to  use  the  turbines  only  during  the  major  portion  of 
the  day,  reserving  the  engine-driven  direct-current  gen- 
erators for  auxiliary  use  during  the  peak  period. 

The  accompanying  reproduction  of  a  typical  winter  load 
curve  on  the  Cincinnati  station  shows  the  sharp  and  steep 
Ijeaks  experienced,  due  to  the  demands  for  lighting  service. 
.\nother  characteristic  of  the  Cincinnati  service,  resulting 
from  the  city's  location  in  the  midst  of  steep  river  valleys, 
is  the  suddenness  with  which  dark  clouds  may  descend  over 
the  business  section,  causing  a  rapid  increase  in  load  from 
10,000  kw,  normal,  to  30,000  kw  for  a  short  time.  The 
4500-volt  motor-generator  equipment  at  Plum  Street  com- 
prises two  500-kw,  300-voIt  Bullock  sets,  one  icoo-kw,  300- 
volt  \\'estinghouse  set.  one  200-kw  Bullock  three-unit 
300/150-volt  set  and  one  looo-kw  Westinghouse  three- 
unit  set. 

SWITCHBOARD  AND  CONTROL. 

-\long  the  north  side  of  the  old  engine-room  is  arranged 
the  switchboard  gallery,  controlling  both  the  direct-current 
and  alternating-current  systems.  The  4500-volt  alternat- 
ing-current oil  switches  are  all  remote-controlled.  The 
nine  General  Electric  type  E  main  feeder  oil  switches  are  in 
the  new  engine-room  alongside  the  three  similar  machine 
switches  (one  of  Westinghouse  make)  for  the  two  turbo 
and  one  large  engine-driven  alternators.  On  the  same  side 
of  the  room  are  the  twenty-one  Westinghouse  single-phase 
induction-type  feeder  regulators  on  the  lighting  feeders. 
The  main  switchboard  is  equipped  with  Tirrill  regulators, 
synchroscope,  power-factor  meters,  frequency  meter  and 
the  usual  complement  of  instruments.  From  this  gallery 
pedestal  signals,  already  described,  lead  to  the  distant 
turbines. 

The  new  engine-room  is  served  by  a  40-ton  Niles  motor 
crane  and  the  old  room  by  a  30-ton  Pawling  &  Harnisch- 
feger  crane. 

The  natural  gas  obtained  at  Cincinnati  is  rather  rich  in 
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fuel  value,  containing  1050  lb.  Fahr.  heat  units  per  cubic 
foot.  Using  this  fuel  the  Plum  Street  station  averages  a 
kw-hour  at  the  switchboard  for  every  32  cu.  ft.  of  gas 
burned  under  the  boilers,  including,  of  course,  the  supply 
of  steam  to  all  auxiliary  apparatus. 

DIRECT-CimREHT  DISTRIBUTION. 

The  underground  district  of  Cincinnati,  which  is  also  the 


Price  Hill,  Walnut  Hills  and  ('uniminsville,  each  station 
containing  from  thirty  to  forty-five  of  the  seventy-five-lamp 
rectifier  sets.  These  stations  are  now  being  installed,  and 
the  present  plant  equipment  of  thirty- four  Wagner  35-amp 
constant-current  transformers,  seventeen  for  the  under- 
ground and  seventeen  for  the  overhead  series  alternating- 
current  circuits,  as  shown  in  the  foreground  of  Fig.  8,  is 
being  removed  to  make  way  for  the  new  rectifiers.     The 


Fig.    6— 7200-kw    Horizontal    Turbine    Set.    Feeder    Regulators    and 
on    Switches    In    New    Addition. 

Edison  three-wire  direct-current  territory,  is  bounded  by 
the  Ohio  River  on  the  south,  Liberty  Street  on  the  north, 
Broadway  on  the  east  and  Freeman  Avenue  on  the  west. 

Feeding  into  the  iio/220-volt  network,  besides  the  en- 
gine and  motor-driven  generators  at  the  Plum  Street  plant, 
is  a  substation  at  Fourth  and  Plum  Streets  in  the  building 
containing  the  company's  offices.  Two  looo-kw  motor- 
generator  sets  are  installed  here,  besides  an  8000-anip-hour, 
220-volt  storage  battery.  In  the  Edison  building  at  Fifth 
and  Walnut  Streets  there  is  a  duplicate  of  the  battery 
above  mentioned.  At  the  corner  of  Gano  and  St.  Clair 
Streets  a  new  substation  is  now  being  erected.  One  1000- 
kw  and  one  1500-kw  motor-generator  set  will  be  installed 
at  once,  while  future  provision  is  made  for  four  looo-kw 
sets.  All  motor  generators  on  the  Cincinnati  system  are 
of  the  synchronous  type,  contributing  to  the  improved 
power-factor  characteristics  of  the  system. 


Fig.    8 — Feeder-Regulator    Relays     and     Busbar    Compartment    In 
Present    Plant. 

new  lamps  will  be  of  the  4-anip  type,  and  the  6000  are  ^^ 
be  installed  by  June  I,  1912.  A  number  of  important  im 
provements   in  this  connection   have  been   undertaken  b) 

''00«l  pivs>[sArioN    I    I    I    I    1    I    I    I    I    I    I    I    I    i    I    I    I    IllOOOOQ 


Fig.    7— 5500-kw      \/ertical    Turbine    Generator    In    New    Addition. 

As  already  mentioned,  the  contract  of  replacing  Cin- 
cinnati's present  series  alternating-current  arc  lamps  with 
magnetite  arcs  represents  the  largest  order  for  such  equip- 
ment ever  entered.  Four  distributing  points  will  be  pro- 
vided, the  Plum  Street  group  of  rectifiers  supplying  the 
downtown    section,    while    substations    will    be    located    at 


t 
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P.  M. 
Fig.   9 — Typical   Winter   Load   Curve. 

the   manufacturer,   especially   in   the  design   of   the  statu 
apparatus. 

Mr.  Rollin   W.   White  has  been   acting  president  of 
Cincinnati  Gas  &  Electric  Company.     Mr.  E.  W.  McCl'- 
tock  is  chief  engineer  of  the  Plum  Street  Station,  and  . 
W.  P.  V'ance  is  chief  electrician. 
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THE  PRACTICAL  RUNNING  OF  THE  LOCOMOBILE. 

Small  Combined  Boiler  and  Engine  Units  of  Remark- 
able Steam  Efficiency. — A  Coal  Consumption  as 
Low  as  0.71  lb.  per  Hp.-hour  Recorded. 


Bv  Warkex  H.  Miller. 

11  was  the  writer's  privilege  to  visit  Germany  this  sum- 
mer for  the  purpose  of  seeing  something  of  tlie  gas- 
;  engine  central  electric  stations  of  that  country  and  of 
{learning  at  first  hand  just  how  the  locomobile  was  holding 
"<  own  in  actual  daily  service  in  all  sorts  of  industrial  in- 
'ations  and  with  the  ordinary  engine  service,  such  as  tlu 
irated  steam  engine  gets  under  the  general  run  of 
used  engineers  who  are  hired  in  the  open  labor  market 
that  purpose.  I  wanted  to  see  whether  the  great 
iiomics  obtained  under  blue-ribbon-test  conditions  by 
\ersity  professors  with  trained  assistants  and  expert 
vice  were  being  excelled  or  even  approximated  under 
niary  conditions  of  industrial  service.  Too  often  a 
ig  that  works  out  all  right  under  intelligent  nianage- 
!t  falls  off  badly  out  in  the  works,  because  simple  or 
etimes  complicated  essentials  are  neglected  or  left  un- 
e,  or  else  done  not  wisely  but  too  well.  Through  the 
!ness  of  the  two  great  German  locomobile  manufac- 
i Ts,  both  of  whom  turn  out  from  2000  units  to  3000  units 
1  year,  I  was  given  every  facility  to  visit  plants  and  ask 
>iions,  to  judge  for  myself  by  what  I  saw  as  to  how  the 
iinobiles  were  being  handled  in  every  kind  of  factory 
under  all  sorts  of  conditions. 

he  Berlin  offices  of  both  Heinrich  Lanz,  of  Mannheim. 
■  R.  Wolf  &  Company,  of  Magdeburg,  put  men  at  my 
'osal,  and  I  visited  the  works  at  both  Mannheim  and 
-ideburg,  besides  inspecting  isolated  electric  stations  in 
•  my,  Thuringia,  the  Rhine  provinces  and  Westphalia, 
'lie  fact  stood  out  prominently  from  the  very  first:  the 
,'ne  being  on  the  boiler  both  of  them  must  be  kept  neat 
clean,  if  only  for  the  engine's  sake,  and,  the  firemen 
iug  been  eliminated,  the  whole  plant  comes  under  the 
lediate  care  of  the  engineer-fireman,  invariably  a  man 
':  much  greater  experience  and  intelligence  than  the  aver- 
se fireman.  Up  to  250  hp  one  man  suffices  to  run  both 
piler  and   engine,   and  he   keeps  them   both   at   maximum 
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Wolf    Locomobiles    in     Plant    of    F.    Ergang, 
IVIagdeburg,    Germany. 


iency,  thereby  saving  himself  much  labor  and  trouble. 
';»rgcr  units  two  men  are  required,  but  the  tendency  is 
ncrease  the  number  of  units,  with  one  man  responsible 
each. 

lie  engine  and  boiler  lagging  arc  usually  highly  enam- 
•  and  trimmed  with  polished  brass  or  steel  work,  all  of 
cli  is  kept  wiped  down  with  waste  even  to  the  boiler  end 
1  its  fire  door — a  refreshing  contrast  to  the  usual  sooty 


and  ashy  boiler  front  of  our  firerooms.  I  never  saw  a 
really  dirty  plant  in  Germany;  in  fact,  to  allow  the  boiler 
to  become  ashy  and  sooty  would  mean  also  the  same  thing 
happening  to  the  engine,  with  consequent  hot  bearings  and 
their  attendant  miseries. 

It  is  often  urged  that  the  attendance  in  Germany  is  of 
much  higher  and  more  intelligent  order  than  that  which 
we  get  at  home.    While  it  is  true  that  the  engineer  usually 


Fig.    2 — Lanz    Locomobiles    at    the     Berlin     Ice     Palace. 

know  his  coal  and  water  consumption  more  accurately  than 
our  average  "engineer,"  the  men  I  saw  running  locomo- 
biles were  exactly  the  same  kind  of  German  mechanics  as 
one  finds  in  our  steam  plants  at  home  and  of  about  the  same 
([ualifications  as  the  Irish  or  American  applicant  for  the 
same  position. 

The  fuel  used  was  mostly  brown  coal  (lignite)  mixed 
with  one-sixth  soft  coal  or  brown  coal  briquettes,  the  heat 
value  being  about  3000  calories,  and  the  water  used  aver- 
aged 0.5  grain  to  2  grains  of  solids  in  the  United  States 
gallon,  Ijeing  treated  outside  the  boiler  and  filtered  if  more 
than  that, 

There  are  a  number  of  features  inherent  in  superheated 
steam  which  make  running  the  engine  easy  compared  with 
saturated  steam.  There  are  no  water  troubles,  either  from 
water  shots  passing  the  separator  or  condensed  water  con- 
stantly dribbling  out  of  stuffing  boxes,  thereby  ruining  the 
rods  and  packing.  The  oil  consumption  also  is  somewhat 
less  than  with  saturated  steam,  besides  which  the  engine 
has  such  great  overload  capacity  that  in  time  of  peak  load 
there  is  no  especial  period  of  labor  and  anxiety  as  is  the 
case  with  saturated  steam. 

In  the  W^olf,  Lanz  and  Dresden  engines  the  packing 
used  in  all  pipe-flange  joints,  cylinder  heads,  front  and  rear 
boiler  heads,  superheater  valve  flanges,  etc.,  is  a  hard  as- 
bestos and  fiber  packing  looking  much  like  leather  or  papier- 
mache.  It  is  manufactured  and  sold  extensively  in  the 
I'nited  States,  though  I  have  forgotten  its  trade  name  with 
us.  It  is  guaranteed  up  to  400  deg.  C.  and  is  easily  cut  from 
tlie  sheet  and  bolt-holed  on  the  job  for  gaskets.  With 
the  Lanz  engines  no  packing  at  all  is  used  in  the  cylinder 
heads,  as  this  company  prefers  the  scraped  metal-to-metal 
joint.  I  made  particular  inquiries  as  to  the  clearance 
and  the  effect  of  expansion  upon  it  and  upon  the  lap  and 
lead  of  the  valve  setting.  The  clearance  allowed  is  much 
smaller  than  with  us,  being  0.37  mm  to  4  mm  in  large  en- 
gines and  in  both  high-pressure  and  low-pressure  cylinders. 
All  adiustmenls  for  lap,  lead  and  clearance  arc  made  at  the 
factorv.  with  the  engine  hot.  with  the  full  steam  pressure 
and  superheat  of  running  conditions  on,  and  if  altered  sub- 
sequently should  be  readjusted  when  hot.  It  then  makes  no 
difference  where  the  expansion  takes  them  when  cold,  as 
lliey  will  return  to  proper  adjustment  when  warmed  up. 

In  the  matter  of  valve-stem  and  piston-rod  packing  each 
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ciiiiipany  luiv  u,-.  ouii  i);itcm  labyrinthine  cast-iron  ringed 
piston-rod  packing,  and  in  both  the  cylinder  oil  is  intro- 
duced through  this  labyrinth  at  a  higher  pressure  than  the 
superheated  steatn  in  the  cylinder,  hor  the  valve  steins  the 
Wolf  and  Dresden  companies  take  advantage  of  the  piston- 
valve  construction  to  have  the  exhaust  on  the  stem  side  of 
the  piston  valve,  so  that  the  superheated  steam  never  conies 
in  contact  with  the  rod  and  ordinary  metallic  packing  with 
a  turn  of  soft  can  be  used.  The  Lanz  company,  with  its 
lift-valve  gear,  must  needs  allow  superheated  steam  upon 
the  valve  stem  during  admission  and  its  solution  of  the 
problem  is  to  make  the  valve  stem  labyrinthine  and  grind 
it  into  a  cast-iron  bushing,  no  other  packing  being  usid.  It 
is  tight  and  will  stay  so,  provided  nn  lime,  acids  or  solids 
are  present  in  the  steam. 

At  the  Ergang  boiler  and  engine  works  of  .Magdeburg 
ihey  were  good  enough  to  start  and  stop  one  of  their  250-hp 
Wolf  locomobiles  so  that  I  could  see  the  entire  process,  and 
it  certainly  is  simplicity  itself.  The  matter  of  getting  rid 
of  entrained  water  in  the  superheater,  left  there  over  night, 
perhaps  when  the  engine  grows  cold,  was  another  question 
which   interested   mc.     If  vou   follow  directions  there   will 


Fig.    3— 150-hp    Locomobile. 

not  be  any  water  in  the  superheater,  for  the  invariable  cus- 
tom is  to  let  down  the  fires  ten  to  fifteen  minutes  before 
quitting  time  so  they  can  be  banked  at  6  o'clock,  the  end 
of  the  German  day's  work.  The  valve  between  the  boiler 
and  the  superheater  is  then  closed  and  the  engine  runs 
down  to  a  standstill  and  its  throttle  is  then  closed.  The 
superheater  bleed-valve  into  the  chimney  is  then  opened 
and  all  the  remaining  steam  blovv'n  out,  after  which  the 
heat  remaining  in  the  grate  thoroughly  dries  out  the  super- 
heater. During  the  night  it  fills  up  with  air.  On  starting 
up  in  the  morning  the  superheater  is  allowed  to  heat  up  to 
some  300  deg.  C,  after  which  the  steam  is  admitted,  and 
as  soon  as  it  comes  blue  from  the  superheater  it  is  ready 
for  the  engine.  This  is  started  with  the  drain  open  precisely 
the  same  as  any  saturated  steam  engine.  In  all  plants  the 
steam  pressure  carried  is  twelve  atmospheres  (160  lb.)  and 
superheat  300  deg.  C.  and  this  was  always  lived  up  to. 

There  is  not  room  within  the  scope  of  this  article  to  de- 
scribe more  than  three  of  the  many  plants  I  was  allowed  to 
inspect,  but  these  three  are  quite  typical  of  the  results  that 
are  being  obtained  all  over  Germany,  Russia  and  France. 
The  first  of  these  is  the  power  house  of  the  Ice  Palace,  in 
Berlin,  containing  530  hp  in  a  group  of  three  locomobiles, 
compound  jet-condensing,  one  of  150  hp,  one  170  hp  and 
one  230  hp  normal  loading.  The  three  occupy  a  room  36  ft. 
X  48  ft.  and  run  the  entire  electric-light  and  refrigerating 
apparatus  of  the  Ice  Palace,  running  time  being  practically 
continuous  for  the  ice  machines  and  lights.  The  electric 
equipment  consists  of  four  dynamos,  60  kw  each,  at  220 
volts,  which  operate  the  entire  lighting  svstem  anrl  rlmro-,^ 


an  accumulating  battery  capable  of  handling  360  16-cp 
lamps.  The  ice  machines  maintain  a  thickness  of  12  cm 
over  an  area  of  2000  sq.  m  and  were  made  by  the  firm  of 
A.  Borsig,  of  Berlin,  on  the  sulphurous  acid  gas  (SOJ 
system.  The  cooling  is  by  20,000  m  of  brine  pipes  at  — 10 
deg.  C.  There  are  two  of  the  SO3  ice  machines  of  125  hp 
each,  belt-driven  from  the  two  flyw'heels  of  the  250-hp  loco- 
mobile. The  coal  used  per  day  of  twenty  hours  is  15,000  lb., 
or  1.35  lb.  per  effective  hp-hour,  including  the  steam  used 
for  heating  the  building.  It  is  ordinary  soft  coal  slack,  fed 
by  automatic  shovel  feeders.  Two  attendants  and  a  chief 
electrician  run  the  three  locomobiles,  the  switchboard  and 
dynamos  and  the  two  ice  machines.  There  are  two  ten-hour 
shifts,  making  a  total  expense  of  six  men,  or  $9  attendance, 
for  the  entire  equipment.  The  oil  consumption  in  twenty 
hours  was  16  lb.  of  cylinder  oil  and  20  lb.  of  machine  oil, 
the  cylinder  oil  being  a  special  superheated  steam  oil  sup- 
plied by  our  own  Vacuum  Oil  Company.  The  steam  pres- 
sure maintained  was  1 1.5  atmospheres  on  the  gages;  super- 
heat, 350  deg.  C. ;  cylinder  clearance,  2  mm.  Tube  system 
and  corrugated  furnace  had  been  withdrawn  and  thorough- 
ly cleaned  once  a  year  for  the  three  locomobiles,  and  the 
■iuperheaters  were  all  cleaned  witli  the  steam  blast  once  a 
ilav  regularly. 

t'ompare  this  plant  in  your  mind's  eye  with  an  equivalent 
institution  at  home.  We  would  want,  first,  a  boiler-room 
with  three  300-hp  water-tube  boilers  for  i6o-lb.  pressure, 
laking  an  attendance  of  two  men  per  shift  and  a  floor 
space  of  not  less  than  38  ft.  x  60  ft.,  allowing  an  economizer 
to  utilize  6  ft.  of  back  and  alley.  Next  we  would  want  an 
engine-room  30  ft.  x  60  ft.  and  a  wing  to  put  the  ice  ma- 
chines and  their  condensers  in,  which  latter  wouldn't  count, 
as  the  same  thing  is  done  at  the  Berlin  Ice  Palace.  To, 
attend  this  equipment  two  oilers  and  a  chief  would  suffice, 
or  ten  men  for  the  two  shifts,  aggregating  in  wages  $27 
Onr  coal  would  be  about  2.5  lb.  per  effective  hp-hour;  say 
30,000  lb.  per  day — a  very  modest  estimate — or  $45.  Totn 
American  cost,  exclusive  of  oil,  $72 ;  total  German  cost  a 
Ice  Palace.  $31.50.  If  we  were  to  use  a  locomobile  installa 
tion  with  saturated  steam  we  should  undoubtedly  have  fai 
less  bother  and  trouble,  save  the  wages  of  four  firemen  am 
cut  the  coal  bill  in  half,  besides  reducing  enormously  thy 
initial  expense  of  installation.  ! 

The  next  example  is  the  central  power  station  of  th* 
boiler  and   machine  works   of  F.   Ergang  in   Magdeburgj 
This   company    makes   a    specialty    of   tanks    and   brewerj 
apparatus  of  light  J^-in.  sheet  iron,  soldered  in  seamles 
joints  with  the  oxyhydrogen  blowpipe,  the  so-called  Autoge 
process  of  the   Sirius   Company,   Dusseldorf.     During  th 
last    ten    years    it    has    bought    steadily    larger    and   large 
locomobiles  from  the  Wolf  company.     It  has  a  number  o 
these  in  the  works  and  three  in  the  central  power  statior 
the  largest  being  250  hp  normal  loading  and  300  hp  maxj 
mum.     The  load  fluctuates  all  the  way  from  50  to  300  an' 
consists  of   factory  shafting  put  on  by  a  clutch,  a  powe 
dynamo  and  a  light  dynamo.     The  week's  coal  consuraptio 
was  30,000  lb.   of  brown  coal    (lignite)    of  2500  calorii 
mixed  with  5000  lb.  of  soft  coal  screenings  of  6000  calories 
running  day,  eleven  hours,  making  the  brown  coal  per  effei 
tive  hp-hour  2.1  lb.    The  steam  pressure  carried  was  tweh 
atmospheres;  feed  water,  45  deg.  C.    Boiler  tubes  are  will 
drawn  for  cleaning  once  in  two  years.     The  company  us( 
Magdeburg  city  water,  passing  it  through  a  water-softenir 
and  filtering  plant,  which   gave  it  the  above  excellent  r 
suits  with  31X  kilos  of  lime  and  2  kilos  of  soda  added 
the  city  water  per  day  before  filtering.     The  soot  on  tl 
superheater  was  cleaned  off  with  the  steam  blast  as  wi 
other  plants.     The  big  locomobile  had  shut  down   for  1 
night   when   we   arrived   and   its   grate   was   clean,   tlujii; 
still  hot   (grate  surface,  by  the  way,  about  5  ft.  long 
3  ft.  6  in.  wide).     At  the  instance  of  my  host,  Lieuten.i 
von  Hazebrouck,  of  the  Wolf  company,  it  was  started 
■'"-•n       It    took    the    engineer    about    three    minutes.      1 
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jcned  tlic  cyliiulcr  drain  cock,  opened  llie  snperlieater 
live,  closed  the  superheater  drain  and  opened  the  main 
rottle,  and  in  a  few  seconds  the  engine  was  up  to  speed. 
lext  he  put  on  the  jet  condenser,  the  vacuum  took  hold 
id  we  were  in  normal  running  shape.  The  reverse  of 
ese  operations  took  place  on  shutting  down.  The  super- 
■ater  drain  led  into  the  ciiininey,  where  the  noise  and 
;.por  of  it  would  be  out  of  harm's  way,  but  by  opening  a 
limney  door  we  were  able  to  observe  it.  Outgoing  steam 
lis  a  clear  blue  at  the  nozzle. 

The  plant  of  Glauer  &  Company,  screw  works,  Magde- 
;rg,  is  interesting  in   showing  the  economy  of  a    165-hp 
vrmal  Wolf  locomobile,  running  at  100  hp  or  two-thirds 
lid  on  brown  coal  briquettes  of  5000  calories  heat  values. 
t'lisumption   was   20,000   lb.    of   briquettes   in   sixty   hours 
i  100  hp,  twelve  atmospheres  pressure  and  0.85  vacuum ; 
l|.'d  wafer,  55  deg.  C. ;  cooling  water,  3  liters  per  hp-hour. 
c  briquette  consumption  then  figures  3.3  lb.  per  effective 
1-  hour,  which  is  excellent  for  an  engine  on  less  than  two- 
t  rds  normal  rating  with  an  ash  residue  of  12;  .>  per  cent. 
Iiis  equivalent  to  2.8  lb.  of  brown  coal,  or  1.4  lb.  of  soft 
cil.  per  hp-hour  and  bears  out  in  practice  the  test  indica- 
iliat   at   underloads   superheated   steam   engines   lose 
itile  in  efliciency.     This  engine  drove  a  170-kw,  220- 
lircct-current  generator  to  supply  energy  to  the  nio- 
.1  the  works. 
■  to  general  types  of  locomobiles,  with  the  Wolf  com- 
ply  the    tandem-compound,    direct-current,    with    double 
s»erheat  and  both   high-pressure   and  low-pressure  cylin- 
'      .'leketed  by  the  chimney  uptake  is  the  present  favorite, 
arc   many   of   them   to   be   seen    running   in    Berlin, 
eburg,  Mannheim  and  throughout  Westphalia.     This 
lolds  the  world's  record  for  low  coal  consumption — 
'   per  hp-hour.    There  were  a  number  of  them  being 
•n  the  erecting  floor  in  Magdeburg  when  I  was  there, 
nailer  and  older  type,  running  from  40  hp  up  to  83  hp 
11  compound,  with  the  high-pressure  cylinder  in   the 
and  the  low-pressure  cylinder  in  the   steam   dome, 
very  popular,  particularly  in  Russia,  where  most  of 
.ire  sold.     It  has  a  high  economy,  7  lb.  to  8  lb.  of 
and  is  very  light,  so  that  the  Russian  duty,  which 
i>ound  weight,  is  less.     The  Lanz  company  and  also 
-esdcn  company   build   only   one   type  of   locomobile, 
ring  a  high   superheat   and   one   superheater   coil   to 
perheat  and  double  coil,  one  for  the  low  and  one  for 
.,'h,  as  with  the  Wolf.    To  obtain  the  same  economy 
mz  engine  nuist  have  considerably  higher  superheat, 
has  its  compensation  in  the  single  superheater  coil. 
ains  for  the  future  to  show  which  type  will  become 
>st  popular  in  our  country. 


23(- VOLT  MOTORS  IN  ZINC  MINES  AT  JOPLIN,MO. 

Ser  ce  Rendered  in  125  Different  Mines  for  Pximping, 
Hoisting  and  Other    Operations.  -Methods  of 
Carrying  High-Tension  Cables  Down 
the  Shafts. 

1HE  famous  Empire  District  of  Missouri  and  Kansas, 
centering  about  Joplin  and  Galena,  produces  about 
$15,000,000  worth  of  lead  and  zinc  ores  yearly.     A 
-  number  of  the  mines  and  mills   in  this  district   are 

I,'-  led  electrically  from  the  transmission  network  of  the 
■ni|-e  District  Electric  Company,  whose  37.000-hp  system, 
Jcl  ing  steam,  water-power  and  gas-engine  plants,  was 
escbed  in  the  Electrical  World  of  Dec.  i,  1910. 
t  .  supplying  the  large  quantities  of  energy  used  in  the 
*""'.^nd  mills,  the  Empire  District  company  has  devel- 
"Pec  and  standardized  the  practice  of  using  2300-volt 
oiotu  for  all  sizes  above  30  hp.     Cif  particular  interest  is 


the  fact  that  a  number  of  these  primary-motor  installations 
are  used  for  pumping  duty  in  the  mines  themselves,  200  ft. 
to  300  ft.  under  ground,  amid  conditions  of  moisture  and 
loading  about  as  severe  as  can  be  imagined  imposed  on 
high-voltage  electrical  machinery. 

f'ractically  all  of  the  mines  in  the  Empire  District  have 
to  be  pumped  to  free  the  lower  levels  of  water,  and  on 
account  of  the  intercommunication  of  the  lower  strata  the 
pumping  of  one  mine  will  often  drain  others,  so  that  the 
cost  of  running  one  mine  pump  is  sometimes  shared  by 
several  neighboring  owners.  These  mine  pump  motors 
range  in  size  from  50  hp  to  150  hp  and  drive  centrifugal 
pumps  which  take  water  from  collect-sumps.  These  sumps 
are  usually  large  enough  to  retain  at  least  several  hours' 
seepage  into  the  mine,  so  that  the  chambers  will  not  fill 
should  the  pump  be  out  of  service  for  a  short  time. 

For  conveying  the  23no-volt.  three-phase  cables  down  the 
mine  shafts,  which  are  usually  of  the  rough  rock  and  not 
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Fig.     1 — Supporting    Boxes    for    2300. Volt    Cables    in     Mine    Shaft. 


cribbed,  the  power  company  has  developed  the  arrangement 
of  conduit  and  cable  boxes  shown  in  the  accompanying 
sketch.  Lead-covered,  varnished  cambric  three-conductor 
cable  of  No.  4  or  No.  6  cross-section  is  used,  this  cable 
being  carried  by  iron  conduit  for  mechanical  protection 
against  injury.  Some  of  the  vertical  drops  from  the  sur- 
face to  the  pump  level  are  225  ft.  in  depth,  and  to  support 
the  cable  down  these  shafts  cable  clamp  boxes,  as  illus- 
trated, are  mtroduced  at  intervals  ranging  from  30  ft.  to 
JO   ft. 

These  cast-iron  boxes,  12  in.  square  and  7  in.  deep,  have 
their  end  bells  threaded  to  screw  on  to  the  conduit  pipe 
and  each  contains  a  pair  of  recessed  blocks  of  oak  which 
are  clamped  together  by*  ^-in.  stud  bolts  screwing  into 
the  box  casting.  These  blocks  grip  the  cable  firmly,  with- 
out injury,  supporting  it  throughout 'the  short  lengths  of 
30  {t.  to  40  ft.  between  boxes.  The  doors  of  the  boxes  are 
fastened  on  with  screws  and  all  joints  are  puttied.  On 
the  back  of  the  box  castings  are  lugs,  to  which  are  fixed 
the  steel   cables   supporting  the   series  of  boxes   from   the 
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top  of  the  shaft.  The  2300-volt  cables  are  carried  in 
conduit  directly  to  the  motor,  which  may  be  several  hun- 
dred feet  distant  from  the  entry  shaft. 

Where  steam-driven  hoists  liave  been  replaced  by  motor 
drive  in  the  Empire  District  substantial  gains  in  speed  and 
economy  have  been  recorded.  For  example,  the  American 
Davy  mine  at  Joplin,  after  installing  a  pair  of  75-hp,  220- 
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Fig.    2— Typical     Mine    Substation    in     Joplin     District. 

volt  motor-driven  hoists,  is  now  hoisting  on  each  shift 
about  600  1400-lb.  cans  of  rock  per  day,  a  gain  of  fifty  to 
seventy-five  cans  per  hoist  per  day  over  the  steam  operation. 
The  hoisting  speeds  of  these  buckets  reach  1500  ft.  per 
minute,  and  the  operator  acquires  considerable  dexterity  in 
stopping  this  headlong  rise  at  precisely  the  proper  instant, 
hooking  the  upset  line  onto  the  bucket  and  discharging  the 
contents  into  the  crusher.  Successive  trips  to  the  250-ft. 
levels  have  been  made  at  32-second  intervals,  including  the 
time  taken  to  empty  and  change  buckets. 

Motors  are  generally  used  about  the  mines  for  operating 
the  crusher  rolls,  jigs,  slime-tables,  air  compressors  for 
drills,  etc.  Curiously  (on  account  of  the  open  nature  of 
the  ground)  no  electric  drills  have  been  found  to  work 
satisfactorily  in  the  Joplin  district,  although  many  are 
in  practical  use  elsewhere.  Fig.  2  shows  the  interior  of 
a  typical  mine  substation,  revealing  the  excellent  ami 
permanent  construction  which  characterizes  these  installa- 
tions.    The  large  motor  shown  drives  an  air  compressor. 


men  with  the  caution  insured  by  the  2300-volt  service.  '11 
small  220-volt  motor  shown  underground  in  Fig.  3  w; 
originally  installed  for  operating  a  small  pump.  It  h 
later  been  applied  to  pulling  the  cable  drawing  the  c: 
cars  laden  with  ore  from  the  working  face  of  the  mine 
the  shaft.  By  means  of  the  belt  shown  the  little  motor 
thus  used  to  convey  material  during  minihg  hours  ai 
then  to  pump  water  at  other  times,  so  that  it  is  in  alnif 
continuous  service. 

The  Empire  District  Electric  Company's  37,000-hp,  i 
cycle  system,  which  includes  steam,  gas-engine  and  watt 
power  plants,  is  connected  by  a  network  of  over  100  mil 
iif  33.000- volt  transmission  lines.  The  transmission  volta 
is  reduced  by  nineteen  different  substations  at  varic 
points,  the  smallest  of  these  substations  having  500 
rating.  The  towns  of  the  district,  aggregating  a  populati 
of  over  100,000,  are  lighted  by  the  Empire  District  Elect 
I'ompany,  two-phase,  60-cycle  energy  being  supplied 
this  purpose  by  motor-generator  sets. 

The  company's  total  motor  load  now  aggregates  16,; 
1 1]),  made  up  from  among  125  different  mine  custonu 
whose  connected  rating  ranges  from  50  hp  to  1500  hp; 
power  requirements  of  115  miles  of  interurban  railw 
and  the  commercial  power  load  of  Joplin,  Galena,  W' 
City  and  Carterville.  All  energy  is  sold  by  meter  01 
demand  schedule,  the  amount  being  billed  to  mine  c 
tomers  in  hp-hours  instead  of  kw-hours,  since  the  111 
operators  prefer  to  deal  with  the  former  more  fami 
and  easily  understood  term. 

Mr.  George  E.  Hayler,  Jr.,  is  general  superintendent 
the  Empire  District  Electric  Company,  which  is  one 
the  Doherty  properties. 


MOTOR-OPERATED  LIFT  BRIDGE. 


A  Span  of  425  Ft.,  Weighing  780  Tons,  Lifted  by  Dir^ 
Current  Motor  of  Crane  Type. 


The  great  new  Fratt  bridge,  which  is  now  being  c 
pleted  across  the  Missouri  River  at  Kansas  City,  is  oper 
by  electric  motors  and  is  arranged  to  clear  river  steam 
traffic  on  a  lift  principle  quite  unique  among  movable  sp 


Fig.   3— 220-Volt   IVIotor  Operating   Small   Pump   and   Can-C 
way    in    Mine. 
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ited   Lift   Bridge  at   Kansas  City, 
Deck    Half   Raised. 


vlth  M(it'« 


and  in  the  background  is  another  motor  which  operates  the 
mill.  These  are  2300-volt  machines,  but  for  services 
smaller  than  30  hp  220-volt  motors  are  used  about  the 
mills  and  in  the  mines.  No  440-volt  motor  distribution  is 
permitted  in  the  mines,  since  it  is  believed  that  a  shock 
from  this  alternating-current  pressure  would  be  quite 
as  serious  as  from  a  higher  voltage,  while  not  inspiring  the 


Besides  the  unusual  provision  of  its  movable  lower  'd^ 
the  425-ft.  main  span,  carrying  two  railroad  tracks  "'' 
electric-car  tracks,  a  railway,  and  foot  paths,  also  hs  tn^ 
distinction  of  being  the  longest  riveted  span  ever  built 

As  shown  in  the  illustration,  the  bridge  is  a  double-dked 
structure,  the  lower  platform  of  which,  carrying  th€  ail- 
road  tracks,  can  be  drawn  up  against  the  main  bridge  loor 
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steel  cables  which  pass  over  motor-operated  drums  and 
ues  and  are  counterbalanced  by  great  concrete  weights 
Me  lower  deck  is  divided  into  fourteen  panels  suspended 
crtical  hangers  from  the  truss  chords  when  the  deck  is 
red  mto  normal  position.  From  each  of  these  uprights 
m.  steel  cables  pass  up  over  5-ft.  sheaves  on  the  top 
r.ls  and  thence  over  the  drums  to  the  counterweights 


P     i-Huge    Concrete   Counterweights    Operated    by    Two   250.hp 
Motors. 

cck  has  a  vertical  rise  and  fall  of  46  ft.,  clearing  the 
b.v  65  ft.  when  in  its  raised  position.     The  work  of 
-  4he  deck  is  done  by  two  250-hp,  550- volt  grounded- 
.1    n  uestmghouse  direct-current  crane  motors,  either  of 
wch  IS  able  to  move  the  deck  singly.     These  motors  are 
m.mted  in  the  housings  on  the  ends  of  the  span  and  each 
dT.es  Its  drum   over  which  pass  all  the  cables  of  the  adia- 
ce    half  of  the  bridge.     These   cables,   as   shown,   make 
'  '  deg.  or  less  arc  of  contact  on  the  winding  drum 
nable  either  motor  to  operate  both  halves  of  the 
should  the  other  motor  be  injured,  the  two  wind- 
:ms  are  themselves  interconnected  by  cables  and  move 
'"ously,  assuring  that  all  parts  of  the  deck  shall  rise 
Oi.lier.    The  dead  load  of  the  deck  is  conterbalanced  bv 
in.'v-two  huge  concrete  blocks,  most  of  which  weigh  2'-. 
to.  each.    As  constructed  the  bridge  is  stable  in  anv  posi- 
nor  so  that  the  motors  are  required  onlv  to  move,  but' not  to 
any  part  of  the  structure.     This  type  of  bridge  also 
he  heavy  wind  resistance  encountered  in  swing  and 
bridges,  which  represents  a  large  part  of  the  work 
•'^"  ■■>  the  motors  in  moving  those  tvpes  of  bridge.     The 
Oet  structure  is  of  nickel  steel,  having  the  same  strength  as 
»  C:k  of  ordinary  carbon  steel  weighing  a  third  more.    As 

Lcrl  r  lu  "■''^'''  '°  ^^  '^''^'^  ''  ^bout  780  tons,  while 
"c  cling  the  counterbalances  the  total  mass  moved  is  about 
'sqtons  through  46  ft. 

Jher  or  both  of  the  250-hp  main  motors  can  be  con- 
Tom  either  station  at  opposite  ends  of  the  bridge, 
lotors  are  fitted  with   magnetic  brakes  which  are 
cally  applied  when  the  motor  circuit  is  opened, 
the  deck  is  in  its  normal  lower  position  its  steel 
•  securely  seated  and  the  cables  are   relieved  of 
ZcZ^     \  *'^"P*  ^^^'^  counterweight  loads.     To  fix  the 
.  ecurely  ,n  position  it  is  held  down  bv  twentv-six  in- 
Of  rl  °^  ^  w"n  '''■°  '"''  ^""^^^  «"  operated  through  a  svstem 
»ro  L        u    "^"'''  ^>'  ^  ''^-^P  '""'o^-    Tlie  end  locks  are 
r     led  with  large  bearing  surfaces  for  taking  the  brake 
lis  of  moving  train  loads  on  the  deck.     The  interior 
tan  7    ""        "P  '"  ""^  ^°'''"  "^  suspended  segments  which 
ODeH.'''n"^   together   to   arrest   the   bridge   motion    or 
"P^d  to  allow  It  to  be  raised 


remain  extinguished  until  the  last  panel  is  in  position.  To 
prevent  overrunning  of  the  motors  in  raising  or  lowering 
the  deck  their  control  circuits  are  equipped  with  limil 
switches  in  the  torn,  of  worm-operated  contacts,  opening 
the  circuits  when  the  deck  reaches  the  end  of  its  travel 

llie  movable  span  is  one  of  three  bridging  the  water 
which,  with  the  steel-viaduct  approaches,  make  up  the  total 
ength  01  4150  It.  ot  steel  structure.  The  upper  deck  is  at 
the  level  ot  the  Kansas  City  streets,  the  purpose  of  the 
bridge  being  the  opening  up  of  a  large,  now  unused  terri- 
tory lying  north  of  the  river  and  very  near  the  center  of 
the  city.  J  he  lower  deck  is  at  the  railroad  grade,  but  as 
the  .Missouri  is  a  navigable  stream  a  clearance  of  55  ft  is 
required  by  the  government. 

The  new  bridge  will  be  operated  with  central-station  en- 
ergy from  the  Missouri  River  power  plant  of  the  Kansas 
Ju  ^1^'='"'=  Light  Company,  near  its  south  approach. 
The  firm  of  Waddell  &  Harrington,  who  have  designed 
many  lamous  niovablc  bridges  in  this  country,  among  them 
die  Halsted  Street  lift  bridge  at  Chicago,  designed  the 
Kansas  City  structure,  the  unique  features  of  which  are 
the  patented  invention  of  Dr.  J.  A.  L.  Waddell. 


ELECTRIC  DRIVE  IN  A  LUMBER  MILL. 

Thirty  Induction  Motors  Installed.— Power  Data  of 
Woodworking  Machinery. 

One  of  the  most  complete  motor-driven  industrial  plants 
m  Salt  Lake  City  is  the  lumber  mill  of  Morrison.  Merrill  & 
Company,  which  is  supplied  with  power  bv  the  Utah  Light 
&  Railway  Company.    The  establishment  is  one  of  the  most 


Fig.     1  — Motor-D 


Band     RIp-Saw. 


the  ,. '?'^^''.  f  ^""^  °*  ^^^  ^"ious  panels  is  reported  at 
upo-nnt??  -"^  ^■'  '^'"P'  '^^^'■"g  their  circuits  made 
-ontacts  m  series  at  each  panel.    In  this  way  the  lamps 


prom  men  m  the  State  and  has  been  using  electric  power 
.n  a  small  way  for  about  five  years.  Recently  the  expan- 
sion of  the  company's  business  necessitated  the  buildin^  of 
WestVrLLf  .'  '"f^^^^'^t'on  of  First  North  and  Third 
■Sm^/i  ;  .  '^"'  ^"  ■"^•^^'■■gation  of  the  merits  of 
mdiv  dual-motor  driving  ,t  was  decided  by  the  owners  to 
mstall  electricity  throughout  the  establishment,  providing  a 
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Separate  motor  lor  every  iiiacliiiie  in  the  place.  Over  tliirty 
motors,  aggregating  about  225  hp  in  total  rating,  are  in 
service,  all  being  of  the  induction  type  and  varying  in  size 
from  I  hp  to  35  hp.  A  list  of  the  machines  driven  and  the 
ratings  of  the  corresponding  motors  is  given  in  the  accom- 
panying table. 

The  original  lumber  plant  of  this  house  contained  about 
58  hp  in  motors,  and  the  success  of  this  method  of  driving 
was  so  pronounced  that  electricity  received  favorable  con- 
sideration when  the  present  building  was  erected  a  few 
months  ago.  The  n;ill  building  is  practically  too  ft.  square 
and  is  constructed  of  concrete  and  brick,  with  interior  mill 
type  of  framing,  having  two  stories  and  a  basement.  luiergy 
is  brought  to  the  plant  by  a  220-volt,  three-phase  circuit, 
carried  along  the  exterior  of  the  building  from  a  step- 
down  transformer  installation  mounted  on  a  pole  in  the 
yard.  The  circuit  enters  the  building  in  iron  conduit  and 
passes  to  a  switchboard  mounted  in  a  glass-incased  frame 
on  panels  hung  about  10  ft.  from  the  floor  and  reached  from 
the  latter  bv  a  short  stairway,  no  floor  space  being  required 


Fig.  2 — Switchboard. 

for  the  fuse,  switch  and  meter  installation.  The  switch- 
board platform  is  about  9  ft.  x  4  ft.  x  I  ft.  in  dimensions, 
the  meter  being  readily  accessible.  The  platform  is  sup- 
ported on  2-in  X  4-in.  floor  timbers  and  carried  from  above 
by  4-in.  x  4-in.  uprights.  The  current  coil  of  the  meter  is 
inclosed  behind  the  glass  casing  of  the  switchboard  in  front 
of  the  busbars. 

All  motors  are  wound  for  220-volt,  three-phase  service 
and,  as  the  induction  type  is  used,  such  speed  changes  as  are 
necessary  are  made  by  mechanical  means  at  the  different 
machines.  All  local-distribution  wiring  is  run  in  conduit. 
The  heaviest  machines  in  the  plant  are  equipped  with  ex- 
haust fans  for  shavings  and  sawdust,  run  by  the  regular 
driving  motor.  In  many  woodworking  establishments  the 
exhaust  fans  are  run  even  when  the  machinery  is  shut  down, 
raising  the  power  consumption  unduly.  The  arrangement 
of  the  fans  at  the  Morrison-Merrill  plant,  as  above  noted, 
has  resulted  in  attractive  savings  in  power.  The  plant 
operates  nine  hours  per  day,  and  the  absence  of  belts  and 
line  shafts  has  been  found  to  result  in  greatly  improved 
conditions   of   production.      The   company   collects   all   the 


dust  and  shavings   from  its  machines  in  a  system  of  j;: 
vanized-iron  pipes,  which  ultimately  discharge  into  a  14- 
trunk  line  leading  to  a  neighboring  refrigerating  plant  aln 
200  ft.  distant.     The  latter  establishment  burns  the  rti 
in  its  boilers  and  supplies  steam  heat  to  the  woodworki 
plant,  no  boilers  being  in  use  on  the  premises  of  the  latt' 
So  far  as  possible  motors  are  located  on  the  ceiling  of  eiil 
the  basement  or  the  first  story,  geared  and  short  belt  dn 
being  freely  used.    The  compactness  of  the  installation  ir 
the  point  of  view  of   the  motive-power  engineer  is  nn 
worthy.      Headroom    is   preserved    for   production   servi 
giving  a  maximum  freedom  in  handling  long  pieces  of  ti 
her,  both  by  team  and  by  hand.     The  direct  drive  insui 
steady  output,  which  is  specially  important  in  a  busin''^ 
where  skilled  labor  plays  so  essential  a  part.     The  cosl 
energy  is  about  15  cents  per  1000  ft.  board  measure  hand 
in  the  machines,  and  electricity  has  kept  out  steam,  desj 
the  availability  of  free  shavings. 

TABLE  OF  MOTOR  DRIVES,,  MORRISON,  MERRILL  &  COMPANY,  S. 
LAKE  CITY. 


Column  lathe 

General  blower 

One    6-in.     double-head    double-cope    tenoner, 

Hawley  &  Hermance 

One  double-spindle  emery  wheel 

One  Hall  &  Browne  4-in.  sash  sticker 


s  American  hollow-chisel    mortiser  and 

isher 

2  New-Britain  Machine  Ccmpany  No.  7  chain 

mortiser 

;  49-in.  3-roll  Berlin    Sander   No.  24  and  1 

1 2-in.  Oneida  blower 

e   108   Berlin  molder  and    1     12-in.    Oneida 

blower 

e  281  Berlin  band  rip  saw 


One  8-in.  sash  sticker  and  Oneida  blower 

One  self -feed  rip  saw 

One  arm  sander 

One  36-in.  band  saw 

One  window-frame  machine  with  cross-cut  saw 


One  double  head  shaper  for  sash  work. 

One  Beriin  rip  saw.  No.  226 

One  swing  cut-ofT  saw 

One  slasher  cut-off  saw 

One  24-in.  joiner.  Beriin  No.  199 


One  rip  saw . , 

One  small  variety  saw 

One  window-frame  pocket   machine, 
head  rip  saw  and  double  cross  cut. 

One  18-in.  Berlin  planer 

One  Dado  machine 


One  small  drill  press 

One  jig  saw   

One  small  rip  saw 

One  20-in.  joiner 

One  freight  elevator 

One  30-in.  surfacer  (double),  Berlin  No.  177.. 
Four  small  machines  not  accounted. 


1.700 
1.700 
1 ,  700 


1.200 
1,700 
1.700 
1,700 
1.700 

1 .  700 
1,700 
1.700 
1.700 
1,700 


1 ,  700 

900 

1.700 

1.700 
1.700 
1,700 
1,700 
1.120 
900 


April  8  to  May  9 
equals  one   month 


COST  OF  E.N'ERGY 

1911.  consumed  .*.650  kw-hours. 
Maximum  demand.  6.=t  hp. 


CURING  MEATS  WITH  THE  AID  OF  ELECTRICp-^jj 

Time    of   Curing  Bacon   Reduced  by  Electricity    " 
Eighteen  or  Twenty  Days  to  Three  or  Four  Day 

Hams  are  ordinarily  cured  by  pickling  from  ninety  1 1'- 
days  in  a  solution  of  salt,  sugar  and  saltpeter,  during  "C''    g 
period   they   must   be    frequently   changed   in   positioi  ■ 

Cincinnati  packer  has  discovered,  however,  that  if  6o  c  «    ■ 
alternating  current  be  passed  through  the  brine  contsfing    ^ 
the  hams  the  pores  of  the  meat  are  opened  to  the  flui  "" 
the  same  hams  can  be  completely  cured  in  from  thi 
thirty-five  days. 

This  effects  a  considerable  saving  in  plant  spacers 
terial,   labor   and   investment,   and    the    product  ob  "' 
equals  in  all  respects  the  naturally  pickled  ham.    Of  s  C" 
interest  in  this  regard  is  the   fact   that  the  packers.'- 
Roth   &   Company,   pride   themselves   upon   the  ""'"■  ,'"^^ 
flavor  obtained  by  their  secret  pickling  formula,  a  pr  '  ^^''  i 
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•ritage  haiiiicd  down  through  several  generations,  anil 
crefore  would  hardly  permit  any  mere  advantage  of 
iving  time  to  affect  the  unique  local  reputation  of  their 
txluct. 

I'he  green  hams  to  be  cured  are  piled  on  trays  in  wooden 
ts,  i6  ft.  X  4  ft.  X  5  ft.,  each  vat  holding  about  5000  lb. 
«  meat.     At  the  ends  of  the  vats  are  the  electrodes,  each 
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uprising  live  3)  .•-in.  carbon  cylinders  4  ft.  long,  in- 
111  unglazed  6-in.  tubular  tiles.  The  vertical  arrange- 
'f  these  electrodes  and  their  connection  to  the  lead 
ire  shown  in  Fig.  1,  from  a  photograph  of  the  interior 
vat.  .\ftcr  the  hams  are  in  position  the  brine,  held 
•iiperature  of  34  deg.  to  36  deg.  l-'ahr..  is  turned  into 
It  and  kept  circulating  by  motor-driven  pumps  on 
"ir  below.  From  the  switchboard  a  current  strength 
'"'I'  'o  3.^  amp.  60-cycle  alternating,  is  turned  through 
1,  the  drop  in  potential  between  the  opposite  sets  of 
des  being  about  40  volts.  This  discharge  is  usually 
led  througiiout  the  pickling  period  of  a  month  or 
.ilthough  recent  experiments  seem  to  show  that 
.  good  results  arc  obtanied  by  using  the  current  flow 
itely  twenty-four  hours  on  and  twenty-four  hours  off. 
same  wav  bacon,  which  ordinarily  requires  eighteen 
'ity  days,  can  be  completely  cnrcd  in  three  or  four 

Roth   plant   now   has   ten   of   these   5000-lb.   electric 

continuous  service.     The  company  operates  its  own 

direct-current  steam  plant,  and  alternating  current 

'•rt»y   for  pickling  is   obtained    thrnugli    an    inverted 


Electric-Curing    Vats    In    Roth    Plant. 


rota-  converter.  By  means  of  face-plate  contact  arms 
the  rength  of  current  flowing  in  any  circuit  can  be  ad- 
justi.  and  an  intermediate  position  of  the  vat  switches 
cuts  the  ammeter  in  circuit  for  making  the  current 
^djurnent. 

Tl  present  curing  vats  have  been  in  use  nearly  a  year. 
and  "c  the  result  of  nearly  four  years'  experimenting  at 


the  Cincinnati  plant.  During  the  course  of  these  tests 
direct  current  was  first  used,  but  the  products  of  electrol- 
ysis liberated  at  the  electrodes  fouled  the  solution  and 
caused  changes  in  its  composition.  With  alternating  cur- 
rent these  etfects  are  avoided,  but  the  pore-opening  action 
remains.  The  new  vats  and  electric-treating  apparatus 
were  built  by  the  Electric  Meat  Curing  Company,  Cleve- 
land, Ohio,  which  is  now  planning  several  other  installa- 
tions of  the  principle. 

Electricity  plays  a  number  of  other  important  roles 
around  the  Roth  plant.  From  the  pickling  vats  the  hams 
are  hauled  to  the  smokehouses,  140'^  ft-  distant,  by  two 
iio-volt  one-ton  locomotives.  The  trucks  used  have  24-in.- 
gage  grooved  wheels  for  running  on  the  tracks,  but  when 
trundled  along  the  floors  their  large  rubber-tired  wheels 
arc  brought  into  use.  The  company's  modern  garage  con- 
tains six  electric  trucks,  from  i-ton  up  to  lo-ton  capacity, 
and  a  number  of  electric  runabouts  for  its  local  salesmen. 
All  elevators  in  the  building  are  of  the  automatic  electric 
type,  and  motors  are  used  for  slicing  meats,  crimping  extra 
covers  on  cans  for  long-distance  shipments,  branding  hams, 
operating  vacuum  conveyor  systems,  phonographs,  mailing 
machines,  adding  machines,  etc.  The  oflices  are  heated  in 
winter  by  thirty-five  non-luminous  resistor-type  radiators. 
The  various  refrigerating  brines  and  pickling  liquors  are 
handled  by  motor-driven  pumps,  and  in  the  roof  garden  is 
a  large  swimming  pool,  holding  17,500  gal.,  water  for 
which  is  pumped  electrically.  The  presence  of  this  pool 
has  an  inii)ortant  fire-insurance  value  to  the  building.  Chil- 
dren of  the  employees  and  neighborhood  are  welcomed  to 
this  airy  playground,  while  for  their  elders  on  the  floor 
below  there  is  an  auditorium  with  a  stage  and  large  elec- 
tric organ. 


FEEDER-LINE  CONSTRUCTION  AT  CINCINNATI. 


Method  Whereby  Life  of  Pins  is  Trebled. 


For  making  turns  on  its  4500-volt  No.  00  feeder  lines  the 
Cincinnati  Union  Gas  &  Electric  Company  has  adopted  the 
rigid,  (lead-ended  construction  shown  in  the  accompanying 
sketch.  Whereas  the  life  of  the  former  pin-type  construc- 
tion was  barely  three  years,  the  strain-bolt  type  bids  fair 
to  last  ten. 

As  illustrated,  all  wires  are  dead-ended  to  wood  strain 
insulators  attached  by  j^-in.  bolts  inserted  through  the  oak 
arms,  the  unbalanced  stresses  being  in  turn  transmitted  to 
guy  lines  attached  to  the  ends  of  the  cross-arms.  The  stifT- 
wire  jumpers  used  to  connect  between  the  dead-ended  lines 
are  bent  accurately  into  square  turns  on  the  ground,  and 
when  in  position  are  supported  on  insulators  on  the  out- 
side of  the  turns,  as  shown.  The  whole  construction  is 
thus  made  rigid,  and  the  appearance  is  very  pleasing. 
Hickory  strain  insulators  are  used,  made  in  the  company's 
own  shops.  These  insulators  measure  23^  in.  in  maxinumi 
diameter  and  26  in.  between  the  eyes  formed  by  their  end 
straps.  The  cross-arms  for  corner  work  arc  of  oak,  3^4  i"- 
by  4yi  in.  in  section,  and  are  slightly  longer  than  the 
standard  arm.  The  wide  clearance,  30  in.,  between  pole 
pins  contributes  to  the  convenience  and  safety  of  linemen. 
Joints  between  jumpers  and  line  wires  are  wrapped  and 
soldered.  As  shown,  the  short  inside  jumpers  are  without 
support,  but  the  outer  ones  are  carried  up  and  over  in- 
sulators on  the  cross-arms.  The  -J^-in.  .strain  bolts  are 
cut  extra  long  to  permit  adjustment  for  slack,  etc. 

On  the  poles  next  to  each  turn,  branch  or  other  departure 
from  the  straight  construction  the  phase  wires  are  clearly 
designated  by  porcelain  numbers  screwed  to  the  cross-arms. 
Painting  the  numbers  on  the  arms  was  found  expensive 
and  unsatisfactory,  as  the  figures  were  not  durable.  The 
porcelain  numbers,  white  on  a  blue  background,  can  be 
changed  as  desired,  and  may  even  be  allowed  to  fall  from 
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the  pole  tops  without  injury.  A  test  for  proper  porcelain 
material,  according  to  Mr.  F.  R.  Healey,  line  superin- 
tendent of  the  company,  is  a  sharp  hammer  blow  on  the 
face  of  the  letter.     If  the  porcelain  cracks  from  the  metal 


L>ead-Ended    Construction    Used   on    Feeder  Turns   at   Cincinnati. 

m  large  flakes  the  material  is  poor,  but  if  the  coating 
adheres  tightly  except  for  small  cracks  at  the  point  of  con- 
cussion the  figures  may  be  accepted  as  fit  for  the  rough 
use  of  line  work.  These  letters  are  also  placed  at  intervals 
in  very  long,  straight  runs,  so  that  in  case  of  trouble  line- 
men will  not  be  required  to  go  far  to  identify  the  phase 
positions.  Cross-arms  of  Washington  fir  are  used  on  such 
straight-away  construction. 


SOME  NOTES  ON  PUMPS. 


Bv  W.  H.  Wakeman. 

Fig.  I  illustrates  one  of  a  pair  of  duplex  pumps  that  are 
used  on  light  service.  Water  flows  to  them  under  20  lb. 
pressure,  and  they  rai^se  it  to  45  lb.  for  use  in  a  large 
building.  If  it  was  necessary  to  raise  this  water  15  ft.  or 
20  ft.  by  suction  large  air  chambers  would  be  considered 
essential,  but  none  were  included  in  the  original  equipment, 
except  one  on  the  combined  discharge  pipe.  The  valve 
shown  in  the  illustration  is  provided  to  shut  off  the  supply 
when  the  pump  must  be  packed,  etc.  One  of  these  pumps 
is  sufficient  for  the  service  required,  but  two  were  installed 
to  insure  continuous  service,  which  is  an  excellent  plan,  as 
it  enables  the  engineer  to  take  better  care  of  them  than  is 
possible  with  only  one  in  use,  as  he  can  shut  down  one  at 
any  time  and  use  the  other. 

Although  water  flowed  to  these  pumps  under  pressure, 
they  were  noisy  part  of  the  time  when  only  one  was  in 
operation,  and  therefore  the  other  was  also  started  to 
afford  temporary  relief  from  the  shocks  and  jars,  but  this 
was  not  satisfactory.  .\n  air  chamber  made  of  4-in.  pipe 
was  put  on  opposite  to  the  inlet  pipe,  as  shown,  and  it 
proves  to  be  a  great  improvement,  as  either  of  them  can  be 
run  faster  than  before  with  but  little  noise.  It  was  much 
less  trouble  and  expense  to  locate  this  air  chamber  as 
illustrated  than  to  cut  it  into  the  supply  pipe,  and  it  could 
not  do  better  work  than  it  does  in  its  present  location,  be- 
cause it  cushions  the  suction  chamber,  thus  preventing  the 
ram-like  action  that  would  otherwise  take  place  when  the 
body  of  water  in  that  pipe,  especially  where  it  is  straight 
for  many  yards,  is  started  into  rapid  motion,  and  then  sud- 
denly checked  by  the  pump. 

Fig.  2  shows  the  water  piston  of  a  hot-water  pump  that 
is  packed  w-ith  fibrous  packing.  One  day  I  noticed  that 
the  pump   from  which   this  was  taken  was  running  much 


faster  than  usual  with  the  ordinary  load.  Investigatii 
showed  that  nearly  all  of  the  packing  was  in  good  ordf 
but  .there  was  a  groove  cut  completely  across  it,  as  shov 
at  2,  thus  forming  a  passage  which  caused  excessive  "sli| 
It  is  my  custom  when  packing  sucii  a  pump  to  put  tlie  jui 
in  the  -first  ring  at  the  top.  the  second  directly  opposite,  t 
third  at  the  right  hand  and  the  fourth  at  the  left  hand,  th 
"breaking  joints"  effectually.  To  allow  for  e.xpansion 
the  packing  rings  when  soaked  in  hot  water  the  joints  we 


Fig.    1 — Duplex    Pump. 

left  open  '/i  in.  or  more.  See  Fig.  3.  This  formed  a  w 
spot,  and  water  entering  here  had  succeeded  in  cuttin 
groove  through  the  three  other  rings.  Although  this  ( 
torn  had  been  followed  for  several  j'ears  this  was  the  i 
failure  of  the  kind  noted,  but  ever  since  that  experie 
the  joints  are  made  as  illustrated  in  Fig.  4,  without  rea 
to  expansion  of  the  packing. 

The  packing  in  this  pump  is  "set  out"  or  expanded  b 
tapering  nut  screwed  on  the  rod.    Another  pump  in 
plant  has  only  stiff'  rings  of   packing,  without  any  de 
to  prevent  them  from  collapsing,  except  a  thin  brass  t 
that  is  not  worthy  of  consideration.     Still  another  is  fi 
with  a  solid  bronze  piston,  except  the  follower  plate,  w 
is  put  on  separate  and  held  in  place  by  a  nut.    See  Fii 
which   contains   no  packing.     When   this  is  in  the  w 
cylinder  it  leaves  a  space  J4  >"•'  wide  in  which  to  put 
packing.     For  hot  water  it  is  desirable  to  use  square  < 
packing,  but  this  must  be  just  the  right  size  to  fill  the  s] 
or  it  will  leak  badly,  as  no  means  are  provided  for  adju! 
it.     While  it  can  be  forced  into  place,  it  requires  mor 
less  skill  to  do  it,  also  a  fair  stock  of  patience,  espec 
if  time  for  doing  the  job  is  limited  and  the  limit  is  n( 
reached.    Where  packing  can  be  put  in  comparatively  !  ~ 
and  expanded  afterward  it  is  much  more  convenient,  i> 
it   affords  an   ignorant  or  careless  engineer  a  chanc  ' 
expand  it  too  much. 

Fig.  6  illustrates  the  worst-scored  pump  piston  rod 


Fig.   2— Water    Piston    of    a    Hot-Water    Pump. 

I  ever  saw.  Hot  water  from  a  heating  system  w£ 
livered  to  a  receiver,  to  which  this  pump  was  com' 
through  a  pipe  that  was  buried  in  the  ground  for  s 
rods.     Sand  came  into  the  receiver  with  the  hot  watt 


but 
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hether  this  was  due  to  an  imperfect  joint  or  to  a  corroded  in  Fig.  9.     In  this  connection  the  reader  should  remember 

pe  will  never  be  known.     1  he  pump  was  nearly  new,  but  that  oil  is  pumped  downward  through  the  passages  shown 

<  rod  where  it  went  into  the  water  cylinder  was  worn  against    steam    pressure;    hence,    whenever    the    plunger 

..wn  1/5  in.  by  actual  measurement.     While  this  does  not  (which  is  not  shown)  is  drawn  upward  oil  would  be  blown 
;pear  to  be  very  bad   when   stated  as  a   fraction   of  an  ~a^ 

SP  r,  din 


Packing. 


1  M.  It  looks  a  great  deal  wor^e  when  tlic  rod  is  examined, 
eiecially  when  the  full  diameter  is  only  lyi  in. 

The  steam  cylinder  of  Fig.  7  is  8  in.  in  diameter.  The 
vter  plunger  is  formed  by  continuing  the  piston  rod  into 
U  water  cylinder,  according  to  common  practice,  but  there 
iiio  piston  on  the  end  of  it,  and,  considering  that  it  is  only 
y  in.  in  diameter,  it  is  an  easy  matter  to  secure  a  very 
Ii  11  water  pressure.  This  constitutes  an  outside  packed 
,r  pump  of  the  hydraulic  style,  because  the  total  force 
.lUi  acting  on  an  8-in.  piston,  minus  the  friction  load, 
IS  xerted  on  a  ^-in.  plunger.  It  is  used  to  operate  the 
rcfs  in  a  pair  of  lumber  dry  kilns,  to  which  it  is  connected 
*>' ^Hinary  pipe  and  valves.    Sometimes  the  water  pressure 


Fig.    5— Method    of    Installing     Packings. 

■id  until  the  pump  stops  with  60  lb.  steam  pressure. 

oes  not  this  burst  these  connections? 

owner  of  this  plant  installed  one  dry  kiln  complete, 

veral  years  later  another  was  added.     The  pumps 

iin  by  laborers  or  whoever  happened  to  be  available 

purpose,   and   consequently   became   dilapidated   in 

mce  and  very  uncertain  in  action.    I  dismantled  both 

I.  selected  the  best  parts  of  each,  had  some  of  them 

1  and  made  one  good  pump  out  of  the  pair.     This 

unected  to  both   kilns,  consequently  each  was   op- 

<-'<^M  when  wanted.     This  was  practical  because  neither 

wa  pumped  up  more  than  about  twice  per  week  and  both 

we   not  required  at  the  same  time. 

I    '.?.  8  is  an  oil  pump  that  is  used  to  force  oil  into  the 
ste.i  pipe  of  a  duplex  pump.    This  pump  takes  hot  water 
receiver  in  the  usual  way,  and  therefore  it  is  con- 
by  a  balanced  valve  opened  and  closed  by  a  float. 
pump  shown  is  connected  on  the  boiler  side  of  this 
'ccause  it  requires  lubrication  about  once  each  day. 
this  pump  was  new  it  worked  hard,  but  no  special 


Fig.    6 — Pump    Piston    Rod. 

eion  was  given  to  it,  because  it  was  expected  to  move 
easi  as  it  grew  older.  On  the  contrary,  it  worked  harder, 
andnally  but  very  little  oil  could  be  forced  through  it. 


j:^l:::x 


Fig.  7 — Outside-Packed   Plunger  Pump. 

out  if  means  were  not  provided  tu  prevent  this  action. 
With  the  needle  valve  open  the  plunger  is  brought  down- 
ward, forcing  oil  through  the  upper  check  valve,  which  is 
thus  carried  downward  against  the  action  of  a  spiral  spring. 
When  the  plunger  is  drawn  upward  oil  cannot  follow  it, 
because  this  check  valve  closes.  Below  the  needle  valve 
there  is  a  ball  check  valve,  and  this  caused  the  trouble 
mentioned.  The  ball  had  worked  down  into  the  spring,  as 
illustrated,  until  it  was  below  the  center,  and  when  oil 
flowed  down  it  took  the  ball  and  entirely  closed  the  lower 


opening:  hence  only  a  few  drops  escaped,  after  which  no 
more  could  pass.  The  bushing  3  was  taken  out,  the  ball 
removed  from  the  spring  and  placed  on  top  of  it,  where  it 
now  forms  a  perfect  joint  and  prevents  oil  from  going  up- 
ward when  the  needle  valve  is  opened,  but  allows  oil  to 
pass  downward  freely.  This  defect  was  undoubtedly  due 
to  ignorance  on  the  part  of  a  workman  in  the  shop  where 


Fig.   9 — Section   of   Valve. 


T, 


internal  construction  and  condition  of  it  are  shown 


this  pump  was  made,  as  the  ball  remains  in  its  proper  place 
and  oil  is  easily  pumped  against  the  steam  pressure,  thus 
indicating  that  if  it  had  been  correctly  placed  when  the 
machine  was  assembled  it  would  have  remained  there. 
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SPACE  REPRESENTATION    OF    CENTRAL-STATION 
RATES. 


An  Analytical  and  Graphical  Study  of  Central-Station 

Rates  and  Their  Representation  in  Space   by 

Means  of  Points  on  Planes. 

By  Hugo  E.  Eisenmengek. 

E\ERV  system  of  electric-service  rates  with  verv  few 
exceptions  is  built  up  on  only  the  two  elements  of 
the  customer's  energy  consumption  as  measured  by 
H  watt-hour  meter  and  of  his  maximum  demand  on  the 
central  station,  either  as  measured  by  a  demand  meter  or  as 
defined  by  a  limiting  device  or  as  represented  by  something 
more  or  less  equivalent  to  the  maximum  demand,  such  as 
kilowatts  connected,  number  of  sockets  connected,  number 
of  rooms,  floor  area,  etc. 

This  means  that  for  each  definite  system  of  rates  the 
amount  a  of  the  customer's  monthly  (or  yearly)  !)ill  is  a 
function  /•"  of  his  energy  consum])tinn  c  and  his  maxinuim 
demand  d. 

a=F{d,e)  (i) 

riie  nature  of  the   function    depends    entirely    on    the 

nature  of  the  rates;  in  fact,  the  function  is  the  respective 

rates  system,  mathematically  expressed.     The  rates  system 


to  c-.-d,   and   therefore   is   iiruimrtioiial    to   this  cnstomer' 
load-factor. 

This  angle  has  a  certain  maxiuiuni  value  which  com 
sponds  to  the  load-factor  100  per  cent,  or  730  hours'  us 
per  month.  All  points  in  the  plane  beyond  the  100  pe 
cent  load-factor  line  (that  is,  in  the  shaded  part  of  Fij 
I)  have  no  equivalent  in  actual  practice  since  their  loa( 
factor  is  larger  than  100  per  cent.  From  the  above  it 
clear  that  all  points  on  a  line  issuing  from  the  origin  1 
represent  customers  with  the  same  load-factor. 

Rising  from  the  bottom  plane  into  the  third  diniensici 
there  is  measured  off  upward  from  the  characteristic  poii 
of  every  customer  the  amount  of  his  bill  under  the  syste 
of  rates  being  considered  and  the  upper  ends  of  all  the: 
verticals  form  the  surface  representing  the  rate  systet 
The  load-factor  lines  then  change  into  vertical  load-facti 
planes  passing  the  origin  of  co-ordinates  O  and  includii 
the  angle  ^  with  the  plane  of  co-ordinates  ad.  For  eve 
point  on  such  a  plane  the  load-factor  represented  by  tl 
value  c  ^^  d  is  proportional  to  tan  '^  and  is  constant.  Ther 
fore  a  certain  part  of  the  surface  will  be  cut  off  for  pra 
tical  purposes  by  the  vertical  100  per  cent  load-factor  plai 
(This  part  has  been  painted  black  on  the  models,  phot 
graphs  of  which  are  reproduced  in  the  accompanying  ilk 
trations. ) 

In  manv  cases  it  is  possible  to  express  the  same  sysli 


A:Li&  of  max  Demand  (ku) 

Figs.  1,  2  and  3— Space   Representations  of  A 


is  characterized  by  its  equation  (ij,  which  shows  the  wav 
for  a  graphical  representation.  .As  there  are  three  vari- 
ables (/.  d  and  c.  use  must  be  made  of  three  dimensions  and 
a  solid  rectangular  system  of  co-ordinates.  The  geometri- 
cal representation  will  then  he  a  surface  in  space.  The 
surface  represents  equation  (  i  )  in  the  same  way  in  which 
a  curve  in  a  plane  represents  an  equation  between  two  vari- 
ables. Since  the  surface  corresponds  exactly  to  the  equa- 
tion, and  the  ecpiation  characterizes  the  rates  svstem.  the 
surface  can  also  be  used  to  characterize  the  svstem  of 
rates. 

-Ml  lengths  in  the  direction  of  the  axis  of  c  are  meas- 
ured in  kw-hours,  those  in  the  direction  of  d  in  kilowatts 
(or  rooms,  square  feet,  number  of  sockets,  etc.).  whereas 
the  scale  in  the  vertical  direction  axis  a  is  given  in  dollars 
(or  cents).  In  the  follow-ing  the  axes  of  d  and  c  have 
been  assumed  as  being  horizontal,  while  the  axis  of  </ 
is  vertical.  The  axis  of  d  (kilowatt  axis)  is  assumed  to 
run  from  the  contemplator  toward  the  right  side  of  the 
background,  the  axis  of  c   (kw-hours)   toward  the  left. 

Taking  only  the  two  horizontal  axes  d  and  t-  into  consid- 
eration, each  individual  customer  is  represented  bv  a  point 
on  the  horizontal  bottom  plane- — his  "characteristic  point" 
P,  Fig.  r.  This  point  being  connected  with  the  origin  of 
co-ordinates,  the  line  OP  will  include  an  angle  ^  with  the 
axis  of  demand  OD,  the  tangent  of  which  is  proportional 

'The  principles  underlying  the  system  of  representation  of  rates  which 
is  described  in  this  article  were  first  published  by  the  author  as  a  contri- 
bution to  the  report  of  the  rate  research  committee  of  the  National  Elec 
tric  Light  Association  at  the  recent  yearly  convention  of  the  latter  in 
Ne^v  York. 
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of  rates  by  various  schedules  so  that  at  first  sight  tl' 
various  rate  schedules  seem  to  be  different  from  each  otl 
whereas  they  are  inherently  the  same.  The  critei 
whether  two  rate  schedules  are  expressing  the  same  i  • 
.system  is  that  when  they  are  reduced  to  mathematical  ft 
tions  these  functions  are  the  same  in  both  cases  and  coi 
quently  the  representing  surface  is  also  the  same. 

We  will  now  see  what  kinds  of  surfaces  we  get  un 
different  circumstances. 

One  of  the  simplest  cases  is  the  straight  kw-hour  m 
rate.  Call  the  kw-hour  charge  z  cents  per  kw-hour,  t 
function  F  takes  the  shape 

a  ^  F  (d,  c)  =  :c  (u  in  cents) 
The  straight  meter  rate  is  a  special  case  since  the 
is  now  independent  of  the  maximum  demand.  The  ;  ' 
metrical  correlate  is  a  plane  passing  through  the  axis  •  ■ 
and  rising  from  the  horizontal  bottom  plane  of  de  an' 
angle  the  tangent  of  uliicli  is  proportional  to  the  kw-1  ■' 
charge  .:, 

A  similar  solid  would  represent  the  flat  rate  based  or'^ 
kilowatts  of  maximum  demand,  except  that  this  mit'i 
would  have  to  be  turned  around  by  90  deg.  with  rcspei  '" 
the   former. 

rhe  equation  is  11  =  y.d  •'' 

where  y  is  tiie  unit  charge  per  kilowatt  maxinuim  dei  "  ■ 
(kilowatts  connected,  etc.)  in  cents  and  is  proportion  t" 
tan  5'. 

A  combination  of  the  straight  kw-hour  rate  systeii  uid 
the  kilowatt  flat-rate  system  makes  up  the  Hopkin.son  ■  e- 
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In  the  same  way  a  combination  of  Figs.  2  and  3  reprc-      system  is  the  general  case,  and  the  llopkinson  system,  the 
"'  the  llopkinson  system  (Fig.  4)  with  the  charges  rep-      flat-kilowatt  rate  and  the  straight-meter  rate  are  only  spe- 


-1  Mtcd  by  the  tangents  of  the  angles  r  and  .( 

The  equation  is  <j  =  yd  +  zc  (4) 

iiul  this  is  an  equation  of  the  first  degree  representing  a 
alane.  Setting  J  =  o  we  get  the  equation  of  the  trace  of 
lie  plane  on  the  i7r  plane  of  co-ordinates  a  =  :c ;  that  means 


•to* 


0      ' 

Fig.    -1 — Representation    of    Hopkinson    Systen 


cial  cases. 

There  are,  however,  other  special  cases  possible  and 
widely  applied:  for  instance,  both  kilowatt  charge  and  kw- 
hour  charge  are  zero  and  only  the  constant  is  charged. 

1  his  will  take  place  in  all  such  cases  where  a  minimum 
charge  applies;  for  instance,  if  it  is  stipulated  that  no  bills 
are  made  out  below  $1  per  month,  all  those  customers 
who  according  to  the  rest  of  the  rate  schedule  would  be 
charged   less   than   .'Si    will    then   be   charged    only   by   this 


Fig.    6 — Representation    of    Constant    Charge. 


-  trace  rises  at  an  angle  from  the  a.xis  of  c.  the  tangent 
.\hich  is  .- 

tan  r  =  c 
.Similarly  we  get  tan  j-  =  v 
'ne    step    further    is    the    three-charge-rate    system,    or 
nTty     rate     .system,     according     to     which     each     cus- 
iT  pays  a  certain  constant  amount  per  month  which  is 
1  i)endent    of    either    his    kilowatt-maximum    demand    or 

kw-hours    consumed.      In    addition    he    is    charged    an 
■int  proportional  to  his  maximum  demand  and  another 

proportional    to    his    energy    consumption.      The    cus- 
.  r's  bill   is  then 

1/  =  .1-  -H  dy  +  c£  ( 5  I 

re  X,  y  and  ;  are  constants  for  each  individual  system 
■ites.  X  being  the  monthly  customer  charge  in  cents,  y 

:  kilowatt  charge  and  kw-hour  charge  as  above. 
Iiis  equation   again   is  that   of  a   plane;   this   time   it   is 

.1  special  case,  but  a  plane   in  a  general   position  in 

'^'  (Fig.  5).  Setting  both  d  and  e  =  o,  equation  (5)  re- 
i  s  to  a  =  .«•,  which  means  that  the  plane  intersects  the 
■  of  a  at  the  distance  x  above  the  origin.  From  this  it  is 
that  the  customer  charge  x  is  geometrically  repre- 
<d  by  the  vertical  distance  above  the  origin  O.  at  which 
i'lane  of  rates  intersects  the  axis  of  a.  The  passing  of 
r)!ane  of  rates  through  the  origin  O  would  mean  that  no 
•  imev  charge  is  made,  and,  on  the  other  hand,  the  higher 

I'oint  of  intersection  between   the   plane   of   rates   and 

axis  of  a  is  located  above  O  the  larger  the  customer 
■i;e  will   be,   whether   it    is   explicitly   expressed    in    the 

schedule  or  not. 


P'9.  5 — General   Representation   of   Plane   in   Space. 


'le  demand  and  energy  charges  y  and  s  are  geonietri- 
•  represented  by  the  tangents  of  the  angles  which  the 
fs  of  the  plane  include  with  the  respective  horizontal 

'  avmg  out  for  the  present  such  rates  as  result  in  equa- 

"  of   higher   than    the   first   degree,   and.   therefore,    in 

'^  ved  surfaces,  it  is  seen  from  the  above  that  the  Dohertv 


minimum  charge  of  $1  and  neither  kilowatt  charges  nor 
kw-hour  charges  will  be  made  to  them.  The  graphical  rep- 
resentation, of  course,  is  found  (by  .setting  the  angles  r 
and  J  =  0)  as  a  horizontal  plane  at  the  distance  x  above 
the  bottom  plane  (Fig.  6). 

Another  special  case  which  occurs  in  the  practice  of  rates 
can  be  found  by  setting  only  the  demand  charge  y  of  the 
three-charge  system  equal  zero  (angle  s  =  o) 

a:=x  +  se  (6) 

This  would  mean  a  combination  of  a  constant  amount  .r 
with  a  kw-hour  charge  c  (Fig.  7).  The  customer  is 
charged,  first,  the  constant  of  say  $50  per  month  and,  sec- 
ond, on  top  of  this  a  charge  of  3  cents  per  kw-hour. 

It  ought  to  be  understood  that  this  and  similar  kinds  of 
rates  are  usually  not  given  in  this  simple  form  in  the  sched- 
ules, but  the  form  given  by  the  schedules  can  be  reduced 
into  the  above  shape,  as  will  be  shown  later.  It  is  interest- 
ing to  sec  that  a  great  number  of  central  stations  (in  fact, 
probably  the  majority  of  them)  are  using  for  certain  classes 
of  their  customers  a  pure  three-charge  system  without  ex- 
plicitly making  the  three  charges.  The  three  charges  are, 
however,  usually  only  implied,  being  concealed  or  dis- 
guised in  one  or  the  other  way.  as  will  be  shown  later. 

Many  central  stations  offer  different  rate  schedules  to  the 
customer  and  leave  the  option  to  him  on  which  one  of  these 
schedules  he  wants  to  be  served.  The  customer,  of  course, 
will  choose  the  schedule  which  gives  him  the  lowest  bill. 
This  amounts  to  the  same  as  if  only  one  schedule  applied 
to  each  separate  point  of  the  bottom  plane  and  this  schedule 
will  always  be  the  one  represented  by  the   lower  plane. 

.4  similar  combination  of  schedule- — wliethcr  optional  or 


Fig.   7 — Consta 


not — is  in  use  in  the  majority  uf  ca,-es  and  the  schedules 
used  are  almost  universally  of  the  three-charge  system  type 
— including  its  special  cases,  which  result  in  setting  one  or 
two  of  the  charges  =  o.  In  many  cases,  however,  the 
charges  are  not  given  in  this  simple  way,  but  are  concealed 
and  disguised  and  can  only  be  found  by  a  simple  mathe- 
matical analvsis. 
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A  very  frequent  way  of  expressing  one  or  two  of  the 
three  charges  implicitly  is  by  only  giving  kw-hour  charges 
by  the  application  of  the  multiple  rate.  A  multiple-rate 
system  is  a  rate  system  which  stipulates  a  certain  price  p 
per  kw-hour  (the  primary  charge)  until  a  certain  kw-hour 
consumption  of  f„  kw-hours  is  reached.    For  any  consump- 
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Fig.    8 — Relation    Between    Power   and    Energy. 

tion  beyond  this  the  kw-hour  is  charged  at  a  lower  rate  s, 
the  so-called  secondary  rate. 

This  energy  consumption  of  e^  kw-hours  to  which  the 
primary  charge  is  limited  is  a  function  of  the  customer's 
maximum  demand : 

f.  =  /  (rf)  (7) 

As  long  as  a  customer's  energy  consumption  is  smaller  than 
e„  =  /  (rf)  he  will  be  served  by  the  primary  charge  on  a 
straight  meter  rate 

a  =  p.e  (8) 

After  his  energv  consumption  c  has  become  larger  than 
f  id)  his  bill  will  be: 

a  =  p.f  {d)  +  [e-f  {d)]s 
=  (p-s).f(d)+es  (9) 

In  other  words,  if  we  draw  in  the  de  plane  the  curve  rep- 
resenting e  =  /  ((f)  all  customers  between  that  line  and  the 
axis  of  d  will  be  served  on  the  straight  meter  rate  of  p 
cents  per  kw-hour,  equation  (8),  and  all  the  others  will  be 
served  on  a  different  rate,  equation  (9),  the  character  of 
this  latter  rate  depending  on  the  nature  of  the  function 
fid).  We  are  having,  therefore,  ^lO  different  ranges 
which  are  divided  by  the  curve  representing  the  equation 
e  =  f  (d)  and  this  curve  will,  therefore,  be  called  the 
"dividing  line." 

Theoretically,  of  course.  /  (rf)   might  be  any  function  of 


liKyl 


Fig.   9 — Representation    of   Two-Rate   Charge. 


the  kilowatt  demand,  but  in  all  practical  cases  only  straight 
lines  are  employed  as  dividing  lines.  Function  /  (d)  then 
has  the  shape  f  (d)  =  e„  =  md  +  n,  and  we  are  getting  two 
important  special  cases  by  setting  first  m  and  then  n  =  o. 
In  the  first  case  we  get  /  (d)  =  n;  that  means  the  second- 
ary charge  applies  after  the  consumption  has  reached  a 
certain   amount   of   n   kw-hours   independent   of   the   kilo- 


watt demand ;  for  instance,  50  kw-liours.  This  would  corre- 
spond to  ot'j  n\  in  Fig.  8,  which  shows  again  the  de  plant, 
(bottom  plane).     Equation   (9)   then  changes  into 

o  =  iP  —  s)  n  +  es  [ga] 

Since  p,  s  and  n  all  are  constants,  the  first  term  (p  — s)  1, 

of  the  right  member  also  is  a  constant  and  the  equation  has 

the  type  of  equation  (6), 

a  =  X  -\-  ze 


hasj 

i 


Fig.   10 — Model   of   Multiple   System. 

where  .r  is  the  fixed  customer  charge  and  c  the  k\v-hou 
charge ;  no  demand  charge  is  made.  This  rate  systei 
expresses,  therefore,  in  its  secondary  range  a  system  of  th 
type  Fig.  7. 

Fig.  9  is  the  model  of  a  rate  of  that  kind  (primary  charg 
p  =  12  cents  per  kw-hour  up  to  50  kw-hours,  after  whic 
the  secondary  charge  oi  s  =  6  cents  applies)  and  show 
from  a  geometrical  point  of  view  the  same  results  as  w 
found  algebraically.  If  the  secondary  plane  is  parallel  to  th 
demand  axis  that  means  no  demand  charge  is  mad 
(y  =  o),  and  if  produced  backward  beyond  its  range  tl 
secondary  plane  intersects  the  axis  of  a  at  the  distance  0. 
above  the  origin  O,  that  means  a  constant  customer  charg 
OA  is  made  where  OA  =  (p  —  s)  n  =  (12  — -6)  .50  = 
300  cents. 

The  second  special  case  mentioned  above  (setting  n  — 
in  the  equation  /  (rf)  =  md -\-  n)  results  in  a  straight  lit 
issuing  from  the  origin  0  (Oa'  in  Fig.  8)  and  rising  fro 
the  kilowatt  axis  at  an  angle  the  tangent  of  which  is  1 
That  means  the  secondary  rate  applies  after  a  certain  loai 
factor  is  reached  or,  in  other  words,  after  the  maximu 
demand  has  been  used  for  a  certain  number  of  hours  p 
month.     This  is  the  famous  Wright  system. 

The  function  f  {d)  =  md -\- n  is  reduced  to  f{d)=ii 
and  equation   (9)  becomes 

a  :^  (p  —  s)  md  -f-  es  (9' 

p,  s  and  m  are  constants  and   calling    (p  —  s)  »»  =  y  ai 
J  =  s,  we  get 


^  W 


Fig.   11  —  Model   of  Three-Charge   System. 

a  —  yoi  —  se,  which  is  identical  with  the  equation  0 
for  the  Hopkinson   rate. 

Fig.   10  is  a   model   for  a   multiple   system  of  this  ki 
(p  =  12  cents  per  kw-hour;  s  =  6  cents  per  kw-hour 
plying  after  twenty-five  hours'  monthly  use  of  the  niii- 
nnim  demand,  Oa'  in  Fig.  8).     This  model  shows  thai" 
liie   secondary  range   we   are   having  a   Hopkinson   sys  n 
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(compare  Fig.  4)  and  also  shows  plainly  where  the  Wright 
ichedule  and  the  Hopkinson  say  the  same,  viz.,  in  the  sec- 
)ndary  range,  and  where  and  in  what  way  they  differ 
rom  each  other. 


(X  and  y  in  S  per  i 


VII 

VIII 

IX 

x  =  S57.50 
y  =  J5. 
1  =  2. 5c 

x=$87.SO 
y  =  $3. 
z  =  2.5c 

x  =  $llS. 

IV 

V 

VI 

x=$30. 
y  =  «5. 
r  =  3c 

x  =  $60. 

r=lc" 

x  =  S87.SO 
y  =  S2.50 

I 

II 

III 

x  =  0 

x=S30. 

x=$57.50 
y  =  $2.50 
z=Sc 

-     .    .   kw 

Fig.   12 — Nine   Ranges  of  Charges. 

;  a  secondary  charge  is  made  after  a  certain  constant 
imber  of  kw-hours,  the  result  is  a  constant  customer 
arge  for  the  secondary  plane.  If,  on  the  other  hand,  the 
condary  charge  is  being  made  after  a  certain  number 
'(  hours'  use  of  the  maximum  demand,  the  result  is  a  de- 
I'lnd  charge.  It  may  be  expected  from  this  that  by  a 
imbination  of  these  two  methods  one  can  get  a  true 
tree-charge  system  with  both  customer  charge  and  demand 
cirge,  and  this  actually  is  the  case.  The  secondary  charge 
i  this  case  is  to  be  used  after  a  number  of  kw-hours  i^ 
•  -hcd  which  equals  a  certain  number  of  hours'  use  of 
laximum  demand  plus  a  constant  number  of  kw-hours. 
i  (d)  =  )iid  -\-  n,  equation  (9)  changes  into 

a  =  {p  —  s)  {md-\- n) -\- es  (91:) 

=  {p  —  s)  n-\-  {p  —  s)  md  +  es 


Fig.    13— Space   Representation    of   Ciiarges    In    Fig.    12. 

=  X  -\-  yd  -]-  ze 

X  =  (•/»  —  s')  n  =  constant 

ji  =  (/>  —  .s)  m  =  constant 

s  =  J  =  constant 
see,  therefore,  a  true  three-charge  system  resulting. 
II  represents  a  model  for  a  system  of  rates  of  this 


type  (/>  =  12  cents  per  kw-huur,  s  =  d  cents  per  kw-hour, 
m  =  twenty  hours,  n  =  15  kw-hours;  that  means  the  sec- 
ondary charge  applies  after  twenty  hours'  monthly  use  of 
maximum   demand    -f-    15    kw-hours   is    reached.    m\n\   in 


Fig.  14 — Boston  Lighting  Rate. 
lOC-kw    simultaneous    demand:     1000    ttw-hours;    1615. 

Fig.  8.     The  shape  of  the  model,  l"ig.  11,  shows  from  the 
geometrical  point  of  view  that  we  now  are  getting  a  true 
three-charge  system  in  the  secondary  range. 
We  get  then  x=  (/>  —  s)  h=  90  cents 

y  =120  cents  per  kilowatt 
.:  ^  6  cents  per  kw-hour 
Another  method  by  which  three-charge  systems  can  be 
made    without    explicitly    making    all    three   charges    is    in 
use,    for    instance,    in    certain    schedules    of    the    rates    in 
Boston  and  Chicago.     The  Boston  rate.  Schedule  "C,"  for 
instance,  says  that  5  cents  per  kw-hour  is  charged  up  to 
1500  kw-hours'  use  per  month,  3  cents  for  each  kw-hour 
between  1500  kw-hours  and  5500  kw-hours  and  2.5  cents 
for  each  kw-hour  above  5500  kw-hours.     Besides  the  fol- 
lowing monthly  demand  charges  are  made : 
$5.00  =  500C  for  each  kilowatt  below  15  kw 
$3.00  =  300c  for  each  kilowatt  between  15  kw  and  55  kw 
$2.50  =  250c  for  each  kilowatt  al)ove  55  kw- 
Another  method  by  which  three-charge  systems  can  be 
made   without   explicitly   making   all   three   charges   is    in 
use,  for  instance,  in  certain  schedules  of  the  rates  in  Bos- 
ton and   Chicago.     In   Boston   according  to   the   so-called 
Schedule   C   rate   5   cents   per   kw-hour   is  charged   up   to 
1500  kw-hours'  use  per  month,  3  cents  for  each  kw-hour 
between  1500  kw-hours  and  5500  kw-hours,  and  2.5  cents 
for    each    kw-hour  above     5500.      Besides    the    following 
monthly  demand  charges  are  also  made :     $5  for  each  kilo- 
watt below   15  kw;  $3   for  each  kilowatt  between    15   kw 
and  55  kw ;  $2.50  for  each  kilowatt  above  55  kw. 

The  bottom  plane  will,  therefore,  be  subdivided  into  nine 


Fig.    15 — Boston    Lighting    Rate. 
100-kw    simultaneous    demand;    1000    kw-hours;    $180. 

different  ranges,  according  to  Fig.  12,  and  it  must  be  ex- 
pected that  the  function  F  (d,  e)  representing  the  rate  sys- 
tem is  different  for  each  one  of  these  ranges.  In  range  I 
(Fig.  12)  there  is,  of  course,  an  explicitly  expressed  Hop- 
kinson rate,  where  .r  =  o,  y  =  500  and  z  =  S- 
The  charges  for  the  other  eight  ranges  are  easily  found. 
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Fig.  16 — Boston  Lighting  Rate. 

-kw    simultaneous   demand;    120   kv 

hours;   $13.20. 


Fig.   17 — Chicago   Rate. 
100-kn     .«iinuUaneoiis    demand;     10,000 
kw-hcurs;  $495. 


Fig.    18 — Chicago    Rate. 

2B0-kw    simultaneous    demand;     25.00' 

kw-hours;    $952.91. 


Fig.    19 — Denver   Lighting    Rate. 
40  connected   IK-cp  lamps  =  2  kw;   120 


/     "^ 


Fig.  20 — Lowell   Rate. 

2-kw    cnnnected    load;     120    kw-li, 


Fig.   21 — New   York   Rate. 

lOO-kw      connected      load;     10.000 
hours;   $891.00. 


Fig.     22— New     York 
connected    load;    120 
$12.00. 


Rate. 

kw-hours; 


Fig.    23 — Minneapolis    Rate. 
50-kw  simultaneous  demand;   40C0  kw- 
hours;    $228.50. 


Fig.   24— Boston   Motor-Service  Ra 
100-kw     simultaneous    demand;    10 
kw-hours;    $373.63. 


Fig.   25 — Boston    Motor-Service    Rat( 

2-kw    simultaneous    demand;    200    k' 

hours:   $16.68. 


Fig.    26 — Baltimore    Rate. 

110-kw    simultaneous    demand;     12,00U 

kw-hours:    $680.00. 


Pig.  27_wilmlngton   Rate. 
2.50-kw    simultaneous    Jemf"^.  Jp^ 
sumption:  1  kw  corre.sponds  to  i- 
laMO    kw-hours:    $1,293.71. 
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will  be  siiowii  in  the  following  b_v  the  example  ol 
mge  VIII — that  is.  a  cnstomer  with  a  niaxinnini  demand 
■tween  15  kw  and  55  kw  and  an  energy  consumption  ot 
ore  than  5500  kw-hours. 

The  customer  has  to  pay   5  cents   lor  each  one  ot   tlie 
ist  1500  kw-hours.  3  cents  for  each  kw-hour  between  1500 
d  5500,  and   finally   2.5  cents   for  each  kw-hour  beyond 
first   5500   kw-hours.      Moreover,    the    customer's    de- 
md  is  charged  500  cents   for  the   first    15  kw   and   300 
nts  for   the   rest,   the  assumption    being,    as    explained 
ove,  that  his  demand  is  larger  than    15  kw  and  smaller 
iin  55  kw. 
The  total  monthly  1)111  is  therefore,  in  cents. 
=  1500 X  5  +  4000  X  3  -r  (f  —  .S500)  2.5  -f  15  X  500 

-f(rf  — 15)300 

--  8750  +  300  ■'  +  -'•.=;  '■ 

The  rate  in  this  range,  therefore,  is  equivalent  to  a   full 

•       charge  system   with   a   customer  charge   of  *■  =  8750 

$87.50  per  month ;  a  demand  charge  y  =  300  cents 

|ier  kilowatt    per   month:   an   energv   cliarge   c  =  2.^ 

per  kw-hour. 

he  same  way.  the  charges  have  been  determined   for 

.1  r.mges  and  the  results  have  been   recorded   in    Fig.    12. 

lean  be  seen    from   this   that   the   customer   charges  can 

b  quite  considerable  and  are  much  higher  than  is  usually 

iraed,   running   in    this   particular   case    up   to   $115    a 

ith.     Customer  charges  of   about   the   same   order  are 

implied  in  the  schedules  for  large  customers  in  other 

c  ;s,  although   they   are   not   always   explicitly   expressed. 

fter  the   three  charges    for   each   range  are   found   the 

esponding  planes  can  be  constructed  without  difficulty. 

intersection  of  each  plane  with  its  neighbor  being,  of 

.  directly  above  the  1500  kw-hour  or  5500  kw-hour 

r  the  15-kw  or  55-kw  line  respectively.     Fig.   13  is  an 

"I  ne  drawing  of  the  solid  representing  this  rate  system 

ging  at  the  same  time  the  plane  of  the  range  \'III  pro- 

•li  -.1  (ABCX)  in  order  to  show  the  geometrical  meaning 

above  algebraical  deduction.     The  height  OX  is  the 

ler  charge  of  S87.50.     Fig.  14  is  a  photograph  of  tlie 

!  of  the  above  schedule." 

uldition  to  Schedule  C  there  are  two  optional  sched- 
'11'  m  Boston,  called  Schedule  A  and  Schedule  D,,  which 
ardescribed  below;  these  will  cut  ofif  parts  of  the  surface 
"f  ie  solid  shown  in  Fig.  14.  Schedule  .\  is  a  straight-meter 
rat  of  II  cents  per  kw-hour  and  Schedule  D,  charges 
$2  io  per  year  for  each  customer  ($i8o  per  month)  as 
nx  charge  and  besides  3  cents  per  kw-hour.  D,  is  there- 
!iji  a  three-charge  system  with  demand  charge  v  =  ^ 
an  lioth  remaining  charges  explicitly  made  in  the  schedule. 
Til  equation  is  o  =  i8,ooo  +  3  c  (in  cents)  and  of  Schedule 
*        lie. 

erever  these  planes  are  lower  than  the  nine  planes 
od  to  above  they  cut  off  a  corresponding  piece  of  the 
■'he  resulting  composite  block  being  as  shown  in  Fig. 
ich  represents  a  model  of  the  combination  of  Sched- 
V  C  and  D,,  and  gives  the  lowest  one  of  the  three- 
■^hedules  for  each  respective  customer. 
16  is  the  part  of  the  model  of  Fig.  15  near  the  origin 
ordinates  built  on  a  greatly  enlarged  scale  in  order 
iw   two   additional    features    which     cannot    be     ex- 
d  in  the  smaller  scale.     The  first  one  is  a  minimum 
•i^  of  $1   per  month,  which  results  in   the  step  at  the 
edge  of  the  model,  and  the  other  one  is  a  stipulation 
~  ledule  C  that  the  demand  shall  in  no  case  be  taken  into 
ition  at  less  than  0.2  kw.     Therefore,   for  all   such 
ners   whose   demand    is    sinaller    than    200   watts    the 
on  a  =  yd -\- ce  in  range  I  becomes 
a  =  r  X  0.2  -f  se 
=  500  X  0.2  -f  5  e  =  100  +  5  e, 

ncr'}'^-^  models  of  which  the  acconipanving  photograph?  were  taken  ha.i 
of  fa  '  '!  °^  ™^'^'  '"  various  scales,  the  scale  is  indicated  at  the  foot 
leroil  t""  ''  •''"'"R  'he  number  of  kilowatts  which  corresponds  to  the 
l™s"lhe  numher  of  kw-hours  corresponding  to  the  width  and  the  num- 
■  "Ibrs  represented  hv  the  height  of  the  model  at  its  highest  point. 


which  results  lu  the  mclined  step  al  the  left  side  ol  Fig.  10. 

The  Chicago  rates,  which  are  represented  in  F'igs.  17  and 
iS  in  two  diti'erent  scales,  are  composed  in  a  similar  way 
of  (l)  a  Schedule  C  on  the  same  principles  as  in  Schedule 
t  in  Boston,  but  with  different  numerical  values  and  {2) 
an  optit)nal  Schedule  A,  which  is  a  Wright  schedule,  and, 
therefore  is  represented  by  two  planes.'  The  model  shows 
that  schedule  A  is  the  more  advantageous  one  for  short- 
hour  users. 

Fig.  19,  the  Denver  lighting  rate,  consists  of  a  straight 
meter  rate.  Plane  M,  and  an  alternative  three-charge  sys- 
tem called  "readiness  to  serve,"  I'lane  RTS,  involving  a 
cnstomer  charge  of  $9  per  customer  per  year  plus  a  "de- 
mand charge"  of  $1.80  per  year  per  16  cp  connected  and  5 
cents  per  kw-hour.  All  bills  are  subject  to  lo  per  cent 
discount  for  prompt  payment.' 

The  meter  rate  and  the  ''readiness-to-serve  rate"  again 
combine  into  one  solid.  As  a  reverse  operation  of  the 
resolution  of  a  multiple  system  into  two  different  rales  as 
shown,  the  Denver  rates  might  also  be  reduced  into  one 
multiple-rate  system  without  changing  anything  else  but  the 
form  of  expressing  the  rates.  The  bill  of  each  customer, 
the  total  income  of  the  central  station  and  the  model  would 
not  be  affected  by  such  a  change.     The  minimum  charge  is 

5  cents  per  month  per  lam|)  installed  and  not  less  than  $1 
per  month.  This  results  in  the  peculiarly  shaped  step  at  the 
bottom  of  Fig,  19. 

An  interesting  rate  system  is  in  use  in  New  York,"  as 
represented  in  Figs.  21  and  22.  This  is  a  multiple-rate 
system,  but  with  more  than  two  gradations.  There  is  a 
primarv  charge  of  10  cents  per  kw-hour  for  the  first  thirty 
hours'  monthly  use  of  connected  load;  a  secondary  charge 
of  9  cents  for  the  next  thirty  hours;  a  tertiary  charge  of  8 
cents  for  the   next  thirty  hours;   a   quaternary   charge  of 

6  cents  for  the  next  thirty  hours;  a  quintenary  charge  of  5 
cents  for  the  next  300  hours  and  a  sextenary  charge  of  5 
cents  for  the  excess  above  420  hours.  This  is,  therefore, 
as  it  were,  an  extension  of  the  Wright  schedule.  This  re- 
sults in  six  planes  all  meeting  at  the  origin  O,  and  each  one 
tilted  at  a  smaller  angle  toward  the  horizontal  than  its 
predecessor,  so  that  a  series  of  triangles  results  somewhat 
like  a  fan  bent  into  a  curved  surface.  Furthermore,  there 
is  a  reduction  of  5  per  cent  to  be  made  of  the  total  bill 
if  the  aggregate  of  energy  used  averages  5000  kw-hours 
monthly  and  10  per  cent  if  10,000  kw-hours  is  exceeded. 
Therefore,  the  height  of  all  planes  has  to  be  lowered  by 
5  per  cent  between  5000  kw-hours  and  10.000  kw-hours, 
and  by  10  per  cent  above  the  10,000  kw-hour  line.  This 
would  result  in  a  sudden  drop  of  the  amount  of  the  bill 
as  the  customer's  energy  consumption  rises,  for  instance, 
above  the  5000  kw-hour  line,  and  all  customers  using  be- 
tween 4750  kw-hours  and  4999  kw-hours  would  have 
to  pay  more  than  if  their  energy  consumption  had  reached 
5000  kw-hours.  To  avoid  this  no  bill  is  issued  to  a  cus- 
tomer for  a  consumption  of  less  than  5000  kw-hours  at  a 
cost  greater  than  it  would  have  been  had  the  energy  used 
actually  amounted  to  5000  kw-hours  at  unchanged  con- 
nected load.  This  means  that  in  the  model  the  saw-tooth 
humps  resulting  from  the  sudden  drop  of  the  amount  of 
the  bill  have  to  be  smoothed  out  in  the  following  way: 
Draw  horizontal  lines  parallel  to  the  kw-hour  axis  through 
every  point  of  the  line  of  intersection  of  the  discounted 
surface  (5  per  cent)  with  the  5000  kw-hour  plane;  in 
other  words,  through  every  point  of  the  lowest  edge  of  the 
5  per  cent  discounted  surface.    The  locus  of  all  these  hori- 

'.\s  regards  numerical  values,  for  all  models  throughout  have  been 
chosen  the  net  amounts  of  the  bills  after  all  cash  or  other  discounts  are 
^ven. 

*The  demand  charge  in  this  case  is,  therefore,  not  based  on  the  maxi- 
mum demand,  but  on  the  candle-power  connected  and  the  scale  of  the  axis 
'/  should,  therefore,  he  expressed  in  candle-power  as  unit.  In  order, 
however,  to  bring  this  model  to  approximately  the  same  basis  as  the  rest 
it  has  been  assumed  in  a  more  or  less  arbitrary  way  that  twenty  16cp 
lamps  corres'.ond  to  1  kw  (connected),  so  that  the  scale  is  given  also  iii 
this  case   with   the  kilowatt  as   the  unit. 

'■This  system  has  been  superseded  recently  by  another  sche<!ulc. 
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zontal  lines  forms  six  planes  parallel  to  the  k\v-hour  axis 
and  the  change  from  the  undiscounted  to  the  discounted 
surface  has  to  be  made  on  these  planes,  as  shown  in  the 
photograph.  The  same  thing,  of  course,  applies  to  the 
10,000  kvv-hour  line.  A  minimum  charge  is  made  under 
this  scliedulc,  but  it  is  not  a  fixed  amount,  but  based  on  a 
certain  minimum  amount  of  k\v-hours  (2000).  One  must 
draw  the  intersection  of  the  surface  with  the  2000-kvv-hour 
plane  and  through  this  intersection  line  pass  planes  paral- 
lel to  the  kw-hour  axis  in  the  same  way  as  described  above. 
These  planes  will  then  determine  the  minimum  charge.  A 
large  part  of  the  range  of  this  minimum  charge,  however, 
is  cut  off  by  another  schedule,  a  straight  lo-cent  meter 
rate,  as  shown  in  the  model. 

The  equations  of  the  planes  are  easily  found : 
Primary  a  =  10  t\ 

Secondary      a  =  10  X  3°  </  +  ( c  —  30  rf )  9  =  30  rf  +  9  c. 
Tertiary         a  =  10  X  3°  (^  +  9  X  3°  <^  +  8  {e  —  Sod). 

=90  d-\-8e. 
Quatenary     0=  ioX30''  +  9X3orf  +  8X30(/ 
-f  6  (f  —  90  d)  —  270  d  +  6  c. 

Similarly : 
Quintenary  390  rf  +  5  i'. 
Sextenary    600  d  +  7.5  e. 

AM  planes  after  the  primary  are  Hopkinson  planes. 

A  similar  gradation  by  quantity  discounts  is  shown  in 
the  Minneapolis  model.  Fig;  2^.  The  basis  of  this  sys- 
tem is  a  pure  Wright  schedule  with  a  dividing  line  of 
fifty-two  hours'  monthly  use.  Two  different  kinds  of  dis- 
counts are  granted.  One  is  a  quantity  discount  varying 
by  steps  of  5  per  cent  between  0  per  cent  and  25  per  cent, 
which  in  this  rate  is  made  after  the  bill  has  reached  a  cer- 
tain amount  and  not  as  in  New  York  after  a  certain  num- 
ber of  kw-hours  is  reached.  This  means  that  the  lines 
along  which  the  discounts  are  changing  from  one  per- 
centage to  the  next  are  the  intersections  with  horizontal 
planes  instead  of  with  constant  kw-hour  planes  (vertical) 
as  in  Xew  York.  The  humps  are  smoothed  out  in  exactly 
the  same  way  as  described  above.  After  this  a  cash  dis- 
count is  allowed  on  bills  paid  within  a  certain  time.  This 
discount,  however,  is  not  a  certain  percentage,  but  4  cents 
per  kw-hour  on  the  primary  rate  of  14  cents  and  I  cent 
per  kw-hour  on  the  secondary  of  7  cents.  The  cash  dis- 
count, therefore,  is  a  smaller  percentage  for  customers 
whose  bill  is  constituted  in  great  part  of  the  secondary 
charge — that  is,  for  long-hour  users.  The  larger  the  load- 
factor  of  a  customer  who  gets  the  benefit  of  the  secondary 
rate  the  smaller  his  cash  discount  will  be  in  per  cent. 
Since  in  this  model,  as  in  all  others,  the  net  bills  have 
been-  reproduced,  the  lines  along  which  the  quantity  dis- 
counts are  changing  are.  therefore,  not  horizontal  in  the 
secondary  range,  but  they  rise  with  rising  load-factors, 
whereas  the  same  lines  in  the  primary  range  remain  hori- 
zontal. 

The  Boston  motor-service  rates,  Schedule  B.  are  shown 
in  two  different  scales  in  Figs.  24  and  25.  This  schedule 
is  as  follows : 

A  price  of  12  cents  per  kw-hour  is  charged  for  all  elec- 
tricity furnished,  with  five  different  deductions  which  appiv 
partly  after  certain  load-factors  and  partly  after  certain 
amounts  of  monthly  bills  are  reached.  The  fifth  deduction 
reduces  the  average  price  per  kw-hour  to  11  cents  when- 
ever the  average  price,  after  the  foregoing  deductions 
have  been  made,  exceeds  11  cents,  but  in  no  case  shall  the 
monthly  bill  be  less  than  $1.  By  expressing  this  schedule 
in  form  of  equations  a  =  F  (d,e)  there  are  obtained  nine 
different  planes. 

Here  as  in  all  previous  cases  the  lines  of  mutual  inter- 
section of  the  planes  in  space  (including  the  traces  on  the 
planes  of  co-ordinates)  can  be  found  by  application  of  the 
rules  of  elementary  analytic  geometry  and  descriptive 
geometry.  By  projecting  the  lines  of  intersection  on  the 
horizontal  plane  of  de  there  are  obtained  the  dividing  lines 


between  the  ranges  of  the  different  planes,  both  graphical- 
ly, as  the  result  of  descriptive  geometrical  methods,  and  by 
their  equations,  as  the  result  of  the  application  of  analytic 
geometry. 

l-'ig.  26  illustrates  an  interesting  system  of  rates;  the 
Baltimore  schedule,  which  is  represented  not  by  planes  but 
by  curved  surfaces  (hyperbolic  paraboloids).  This  rate 
system  is  a  Wright  schedule  (primary  10  cents  per  kw- 
hour  up  to  fifty  hours'  use,  secondary  5  cents,  5  per  ceni 
cash  discount)  with  the  additional  feature  that  beginning 
from  a  demand  of  3.75  kw  certain  deductions  are  madt 
from  the  secondary  charge  as  the  maximum  demand  in 
creases.  The  secondary  charge  of  originally  5  cents  pei 
kw-hour  diminishes  o.i  cent  for  every  0.75  kw  of  niaxi 
mum  demand  between  3.75  kw  and  18.75  kw,  so  that  i 
reaches  3  cents  at  18.75  l^w.  Between  18.75  kw  and  93.7 
kw  a  diminution  of  o.i  cent  takes  place  only  for  ever- 
7.5  kw  and  beyond  this  for  every  56.25  kvi'.  This  result 
in  three  dift'erent  paraboloids,  the  ranges  of  which  ar 
divided  from  each  other  by  the  18.75-kw  and  93.75-k\ 
lines  (parallel  to  the  axis  of  e). 

.\s  can  be  seen  from  Fig.  26  in  the  range  of  the  fir; 
paraboloid  (3.75  kw  to  18.75  kw)  the  surface  forms 
peculiarly  shaped  horn.  This  horn  is  the  result  of  th 
fact  that  the  secondary  charge  decreases  much  more  rapic 
ly  between  ;^.j^  kw  and  18.75  kw  than  in  the  range  beyon 
18.75  kw.  A  similar  horn  would  show  in  the  ranges  ( 
the  other  paraboloids  if  the  model  was  extended  f; 
enough  into  the  large  energy  consumptions.  These  hen 
are,  however,  of  little  practical  importance,  since  they  a 
not  only  cut  off  to  a  large  extent  by  the  100  per  cent  loa 
factor,  but  they  also  apply  to  very  l^rge  load-factors  on 
and  customers  with  very  large  load-factors  are  served  1 
another  schedule,  the  industrial  schedule. 

Since,  as  stated  above,  the  secondary  charge  is  a  variat 
only  for  demands  above  3.75  kw,  for  demands  below  tl 
amount  (residences,  etc.)  there  is  a  pure  \\'right  schedu 
.According  to  a  further  stipulation  the  secondary  char 
does  not  apply  at  all  if  the  use  of  energy  does  not  exce 
a  minimum  total  of  50  kw-hours.  By  imagining  the  sha 
of  the  model  it  can  be  easily  seen  that  this  is  only  anotl 
wording  for  what  was  found  already  in  the  Boston  ret 
rates  (Fig.  16).  namely,  that  no  demand  shall  be  tal 
into  consideration  at  less  than  a  certain  minimum;  t- 
minimum  in  Baltimore  is  1. 1 1  kw.  As  the  Baltimore  ra - 
also  provide  a  minimum  charge  per  customer  ($1)  pJ 
retail  model  will  be  of  exactly  the  same  type  as  Fig.  ifi^  M 

Even   in   those   rare  cases  where,  as  in   Baltimore,    ' 
surfaces   of   the    models   are   not   planes   but   curved  s 
faces,  there  will  always  exist  an   equivalent  three-cha 
rate  which   can   be   found   by   passing  a  tangential  pi  ' 
through    the    point    under    consideration    on    the    surfs 
This   plane    will   indicate   the   three   charges   by   its  pi  - 
tion  in  space.     In  this  case,  therefore,  the  three  chars 
will  vary  gradually  from  one  point  on  the  surface  to  f 
next    (that   is,    from   one   type   of   customer   to   the  ne:  ■ 
whereas  in  the  majority  of  cases   (where  the  surfaces   e 
planes)  the  three  charges  are  constants  for  a  certain  ra  e 
and  then  change  abruptly. 

The  above  discussion  of  a  number  of  representative  * 
systems  does  not,  of  course,  in  any  way  claim  to  emb^e 
all  the  rate  systems  in  use.  It  will  be  found,  however,  it 
the  vast  majority  of  all  rates  can  be  reduced  to  the  s  le 
elements  as  the  examples  dealt  with  above,  such  as  tntil  '* 
rates,  graduated  unit  prices,  quantity  discounts,  minir  ni 
charges  of  various  descriptions,  etc.,  and  it  is  then  an  sy 
matter  to  get  a  clear  idea  of  the  character  of  a  certain  pe 
of  rate  bv  means  of  representing  it  by  a  model, 

A  geometrical  and  algebraical  analysis  of  a  certain  'S- 
tem  of  rates  along  the  lines  indicated  in  this  article. sy 
also  show  how  to  avoid  an  unnecessary  coniplicatio  "■ 
making  the  schedule  to  express  a  certain  desired  -syste  (^ 
rates. 
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PHOSPHOR-BRONZE  ARMATURE  BINDING  WIRE. 

The  accompanying  table  giving  the  properties  of  phos- 
phor-bronze wire  as  used  for  binding  wire  on  armatures 
may  be  useful  to  some  readers  of  these  pages. 


mber. 

Diameter, 
Inches. 

Elongation 
1      in  8  In., 
'     per  Cent. 

Elastic  Limit. 
Pounds  per 
Square  Inch. 

Tensile  Strength 
Pounds  per 
Square  Inch. 

20 
17 
15 
14 
13 
10 

0.032 
0.045 
0.057 
0.064 
0.072 
0.102 

'         0.30 
j         0.40 
O.SO 
0.50 
0.60 
0.75 

95,000 
90,000 
■    80,000 
80,000 
80,000 
80.000 

130.000 
130.000 
130.000 
12S.000 
125.000 
125,000 

Kenyan, 

R.  I. 

H.  M 

Nichols. 

■OIIPARATIVE  FLOOR  SPACE  OCCUPIED  BY  ENGINES  AND  TURBINES. 

.\  certain  electric  light  and  power  station  was  formerly 

"lied  with  power  by  four  tandem  compound  condensing 

;iies,  belted  to  one  long  shaft,   from  which  power  was 

1,11  to  drive  several  generators,  as  shown  in  Fig.  I.     The 

e  occupied  by  this  machinery  was  62  ft.  long. 

he  use  of  these  engines  was  discontinued  and  one  steam 

:rbine    installed,    which    furnished    an    equal    amount    of 


Fig.    1— Side    View   of    Belted    Units    and    Turbine. 

'  er.  This  is  shown  above  the  engine  in  Fig.  i.  and  as 
■  are  both  drawn  to  the  same  scale  the  comparative 
e  is  at  once  apparent,  as  only  22  ft.  are  required  by 
turbine. 

?.  2  is  an  end  view  of  the  same  machines,  showing 
engines  each  10  ft.  wide,  exclusive  of  the  space  be- 
en them,  while  the  turbine  is  only  45/2  ft.  wide.  As 
e  are  drawn  to  the  same  scale,  the  differences  in  space 
lired  can  be  seen  at  a  glance,  thus  giving  a  graphic 
resentation    of    the    great    improvement    made    in    this 


of    Belted    Units    and    Turbine. 


ect  by  introducing  one  turbine  to  displace  four  engines. 

^e  day  this  turbine  broke  down  and  the  internal  parts 
■>'  shipped  by  express  to  the  manufacturers  for  repairs. 
' '  ••  were  returned  in  two  months.  A  comparative  break 
in  tie  of  the  engines  would  have  disabled  one-quarter  of 


this  plant  for  two  or  three  days.     This  illustrates  a  phase 
of  the  subject  that  is  not  always  included  in  description  of 
>uch  plants. 
Xcw  Hazeii,  Conn.  W.  H.  W.\ke.\ian. 


USE  OF  IRON  PIPE  IN  PLACE  OF  CONDUIT. 

In  so  far  as  the  writer  has  been  able  to  ascertain  elec- 
trical conduit  is  merely  commercial  wrought-iron  pipe  of 
standard  weight  that  has  been  carefully  reamed  inside  to 
remove  burrs  and  then  treated  with  zinc,  or  an  enamel 
baked  on,  to  prevent  rust.  The  threads  on  the  ends  of 
conduit  lengths  are  standard  pipe  threads.  Hence,  where 
underwriters'  inspectors  do  not  have  jurisdiction  iron  pipe 
can  be  used  instead  of  conduit.  The  pipe  is  cheaper,  and 
in  dry  locations  it  appears  to  serve  as  well  as  conduit.  A 
coat  of  black  stove-pipe  enamel  on  the  outside  of  the  pipe 
will  give  it  a  finished  appearance,  and  more  than  a  super- 
ficial inspection  is  required  to  distinguish  a  pipe  so  treated 
from  conduit.  It  is  the  practice  in  some  industrial  plants 
where  the  buildings  are  all  of  fireproof  construction  and 
where  no  insurance  is  carried  to  use  galvanized-iron  pipe 
instead  of  conduit. 

Dayton,  Ohio.  G.  M.  Keller. 


GENERATOR  AND  MOTOR  BELTS. 

The  providing  of  serviceable  and  economical  motor  and 
generator  belts  is  a  problem  which  has  ve.xed  many  a  de- 
signing engineer  and  station  manager.  The  rubber  belt  is 
not  to  be  considered  for  this  service.  Rubber  has  become 
too  scarce  and  costly  to  be  considered  in  the  same  breath 
with  transmission  belting,  and  belts  made  with  many  of 
the  so-called  "rubber  substitutes"  will  be  considered  by 
the  same  purchaser  but  once  after  he  buys  them,  and 
that  consideration  is  how  to  get  rid  of  them  without  loss 
of  first  cost  or  delay  to  the  plant.  Good  leather  belting, 
honestl)'  made  from  well-tanned  hides,  leaves  nothing  to 
be  desired  in  the  way  of  belting  for  almost  any  purpose ; 
but  genuine  leather  belting,  cut  from  the  backs  of  bullocks, 
is  too  much  like  turtle  soup — for  every  genuine  one  there 
are  ten  imitations. 

The  only  way  to  procure  a  leather  belt  which  is  strictly 
short  lap,  from  the  backs  of  hides,  and  which  has  been 
properly  tanned  and  which  measures  not  less  than  3/16-in. 
in  thickness  and  weighs  not  less  than  32  oz.  to  the  square 
foot  of  single  thickness,  is  to  inspect  everything  from  the 
time  the  hides  are  dehaired  until  the  belt  is  delivered. 
The  tanner  has  methods  of  profit  whereby  he  can  hasten 
the  tanning  process,  and  the  currier  has  other  methods  of 
great  interest  to  him,  as  thereby  he  can  take  thin,  light 
hides  which  will  not  pass  the  thickness  and  weight  specifica- 
tions and  by  stuffing  these  hides  with  fish  oil  and  other 
substances  he  soon  causes  the  light  hides  to  thicken  past  the 
limit  and  to  weigh  16  oz.  to  the  pound  when  he  gets  through 
with  them.  And  on  top  of  all  that  there  is  a  way  of  cut- 
ting the  sides  and  belly  of  the  hide  into  short-lap  pieces  for 
belts  which,  when  sold  at  regular  short-lap  prices,  prove 
most  profitable.  Belts  thus  made  cause  power  to  be  lost 
through  uneven  running,  for  steady  power  cannot  possibly 
be  transmitted  through  belts  which  have  stretched  on  the 
edges  until  they  are  swaying  from  side  to  side  and  threaten 
to  run  entirely  off  the  edges  of  the  pulleys  every  time  the 
belt-length  comes  around. 

The  writer  has  been  through  this  belt  business  and  has 
come  to  the  conclusion  that  the  leather  belt  can  be  dis- 
pensed with  altogether  and  impregnated  stitched  cotton  belts 
substituted  for  the  leather,  with  satisfactory  results,  in^ 
every  case  likely  to  come  up  in  general  engineering  prac- 
tice. The  writer  some  time  since  specified  these  belts  for  a 
factory  which  was  driven  by  a  15-hp  induction  motor  with- 
a  6-in.  by  6-in.  pulley.    In  this  factory  there  was  a  pressure- 
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blower,  ilriveii  by  two  3-iii.  belts  running  over  4-in.  by  3-in. 
pulleys  on  the  blow-er-shaft.  AH  three  of  these  belts  have 
been  in  continual  use  for  several  months,  have  given  no 
trouble  at  all  and  are  apparently  in  just  as  good  condition 
as  the  (lay  they  were  installed. 

It  will  not  do,  however,  to  select  any  piece  of  this  belting 
which  conies  to  hand,  put  it  on  the  pulleys  and  e.xpect  it 
to  give  good  service.  In  place  of  haphazard  methods  the 
belt  must  be  carefully  selected  and  put  through  certain 
tests  before  acceptance.  A  good  method  of  testing  this 
kind  of  belting  is  to  lift  a  crosswise  yarn,  unravel  it  and 
count  the  number  of  threads.  In  the  best  belting  these 
threads  are  seven  in  number.  .Another  yarn  should  then 
be  taken  out  of  the  lengthwise  weave  and  its  threads 
counted  also.  These  threads  should  equal  in  number  those 
in  the  other  yarn.  When  this  is  the  case  the  weave  is 
said  to  be  equalized  and  the  best  possible  combination  has 
been  made  in  both  warp  and  filling.  Next,  make  a  knife 
cut  e.xactly  3  in.  from  the  end  of  the  belt.  It  is  not  neces- 
sary that  3  in.  be  taken  for  the  distance  of  the  cut,  but  this 
is  a  convenient  distance  and  is  taken  for  the  reason  that 
many  of  the  belt  samples  are  cut  3  in.  in  length,  hence  it 
is  possible  to  test  out  samples  by  taking  that  length  of  cut. 
Carefully  remove  a  lengtli  of  the  yarn  from  tlu'  warp, 
and  it  may  be  noted  that  it  is  wavy  or  crinkly,  on  account 
of  the  weave.  It  is  the  straightening  of  these  kinks  which 
gives  the  stretch  that  is  sometimes  troublesome  in  this  class 
of  belt,  but  when  the  directions  given  hereinafter  are  fol- 
lowed there  w'il!  be  no  trouble  from  undue  stretching. 
Straighten  the  bit  of  yarn  by  pulling  it  between  the  fingers. 
taking  care  that  none  of  the  twist  is  taken  out  of  the  yarn. 
If  some  of  the  twist  is  lost,  put  it  back  again,  for  the  yarn 
must  not  be  unduly  lengthened  by  untwisting  it.  After  the 
■crinkle  has  all  been  taken  out  measure  the  length  of  the 
varn  again  and  note  the  increase  caused  by  rubbing  out 
the  waves  or  crinkles.  The  elongation  should  not  be  much 
greater  or  less  than  25  per  cent  in  any  belt  which  is  ac- 
cepted. When  the  elongation  is  more  than  25  per  cent  the 
belt  is  so  slackly  woven  that  it  will  stretch  unduly,  and 
when  the  elongation  is  less  than  the  stated  amount  the  belt 
is  too  tightly  w-oven  and  the  pull  upon  the  threads  will  re- 
sult in  cutting  or  breaking  them  before  the  belt  has  worn 
out   otherwise. 

There  is  another  point  which  must  be  strictly  looked  after 
if  good  service  is  to  be  obtained  from  this  type  of  belting. 
The  transmission  should  be  designed  and  the  diameters  and 
faces  of  pulleys  chosen  so  tb.at  together  with  the  necessary 
belt  speeds  the  belt  will  in  no  case  be  subjected  to  a  work- 
ing pull  or  strain  of  more  than  40  lb.  to  the  inch  of  width. 
.\  belt  thus  designed  and  proportioned  will  wear  long  and 
give  little  trouble.  Belts  of  this  material  may  be  put  to- 
gether in  a  variety  of  ways.  They  may  be  laced,  but  a 
hinge  lacing  is  preferable.  A  good  way  to  join  this  kind 
of  belt  is  by  means  of  "Bristol"  belt  hooks.  This  fastening 
is  a  wrought-steel  plate  with  rows  of  teeth  turned  up  at 
either  end,  the  teeth  being  driven  through  the  belt  and 
clinched  on  the  pulley  side.  The  fastenings  hold  well  and 
when  the  belt  is  taken  up  or  shortened  it  is  necessary  to 
cut  out  only  i  in.  of  belt,  that  being  the  length  taken  up 
by  the  fastening  in  question. 

The  best  belts  of  this  material  are  filled  with  linseed  oil 
or  with  a  preparation  of  paraffin.  Either  filling  suffices, 
but  the  paraffin  filling  is  the  more  pliable  and  the  writer 
believes  the  belt  lasts  longer  than  the  belt  filled  w'itb  paint 
oil.  Still,  either  kind  is  good,  and  if  selected  as  directed 
will  save  more  than  two-thirds  of  belt  bills, 

Scrantott.  Pa.  James  Scott. 


have  further  improved  by  using  translucent  envelopes  whicli 
save  writing,  as  the  headings  given  the  article  by  the  authoi 
can  be  readily  seen  and  the  clipping  can  at  once  be  placec 
in  the  file  in  alphabetical  order.  Each  clipping  is  by  itself 
and  protected  from  injury,  and  can  easily  be  handled  an( 
rearranged  according  to  the  place  desired  ni  one's  studies 
Some  of  the  envelopes  are  of  the  size  of  an  index  card,  am 
there  are  several  larger  sizes  up  to  the  size  of  a  magazini 
page.  I  have  called  them  "Kwiktofile"  and  "Kwiktofind." 
Piviii  ]'au.  N.  y.  EuwARD  R.  Tavi.ok. 


A  METHOD  OF  MAKING  UP  A  GROUND  WIRE. 
Where  a  ground  wire  is  to  be  connected  to  a  pipe  and  iii 
ground  clamp  is  available  the  method  herein  described  an 
illustrated  can  be  used.  .\  length,  possibly  3  ft.,  of  tli 
ground  conductor  is  "skinned"  and  carefully  scraped  i 
cleaned  with  fine  sandpaper.  The  pipe  on  which  the  cui 
nection  is  to  be  made  is  filed  bright  and  clean  for  a  distanc 
of  several  inches  and  "tinned"  if  the  connection  is  to  I 
soldered.  Then  the  bared  end  of  the  conductor  is  arrange' 
on  the  brightened  portion  of  the  ground  pipe,  as  indicate. 


C 


^Pipe  forming  Ground 
Fig.   1 — First  Step  in  IVIaking  Connection. 

in  Fig.  I.  The  free  end  of  the  wire  (  c.  c.  c,  V\g.  l)  is  tli 
served  around  the  pipe  as  suggested  in  Fig.  2,  and  the  fi 
end,  c,  of  the  wire  is  passed  through  the  loop  B.  The  c 
A  is  then  pulled.  This  draw's  the  loop  B  and  the  end  c 
tightlv  against  the  other  turns  and  effectively  prevents  1 
wrapping  from  unwinding. 

In  an  actual  connection  the  turns  on  the  pipe  are  wor 
closely  together.  They  are  shown  separated  in  Fig,  2  b 
ter  to  illustrate  the  method.  The  connection  can  be  solde  : 
with  a  blow  torch  and  wire  solder  using  a  paste  flux  or 
pouring  molten  solder  over  the  connection  until  it  is  1 
enough  for  the  solder  to  adhere.  The  soldering  pot  sho 
be  held  under  the  connection  during  the  pouring  to  ca 
the  solder  as  it  drops  from  the  connection. 

Where   soldering  is  not   feasible   the   connection  can  ■ 


.-Ground 
Conductor 


Pi]  c  rorinins?  Ground 
Fig.    2 — Connection    Ready   to    Pull. 

wrapped  with  a  couple  of  layers  of  tinfoil  and  then  ' 
several    layers    of    friction    tape.       These    layers    exc 
moisture  and  prevent  oxidization.     One  of  the  large 
phone  companies  has  used  the  tinfoil  and  tape  methoi '"  ( 
many  hundreds  of  ground  connections  for  telephone 
scribers'   stations   with   excellent   results.     The   tinfoil  vl\ 
tape  should  extend  along  the  pipe   for  several  inchepn 
each  side  of  the  connection  and  should  be  wrapped  fi  ".v 
so  that  they  will  form  a  moisture-proof  jacket.  ■ 

Bridgeport.  Conn.  George  L.  Edg/ 


FILING  ENGINEERING  CLIPPINGS. 
I  was  interested  in  the  description   in  the  first  issue  of 
October  (page  887)  by  Mr.  H.  M.  Nichols  of  his  envelope 
system  for  filing  clippings.     I  use  a  similar  system  which  T 


SOLDERING  WITH  BLOW  TORCH  AND  IRON. 

When  soldering  connection  between  wires  smaller. la" 
No.  8  many  wiremen  use  a  blow  torch  for  heatinjt  e 
joint,     ^^■hile  n   joint  can  be  made  in  this  way,  the  v  te 
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has  loiind  it  iiiiicli  better  tu  use  a  soldering  copper  where 
small  wires  are  involved.  Where  a  blow  torch  is  used 
the  insulation  on  the  conductors  is  nearly  always  ignited 
and  burns  with  a  thick  smoke  and  blackens  any  object  on 
which  it  deposits.  If  the  work  is  being  done  near  a  clean 
ceilinsj  or  side  wall  the  result  is  a  sooty  spot  near  the 
point  where  each  joint  is  made.  It  is  probable  also  that 
the  excessive  heat  of  the  blow  torch  injures  the  adjacent 
insulation  on  the  conductors.  Furthermore,  the  blow  torch 
is  difficult  to  manipulate  in  restricted  locations.  A  small 
alcohol  torch  is  sometimes  used  instead  of  a  blow  torch  and 
is  better  adapted  for  the  work,  but  it  is  probably  not  as 
good  as  a  soUlering  iron. 

In  using  a  soldering  copper  it  is  heated  in  the  flame  of 
a  blow  torch.  To  solder  the  joint  the  hot  tool  is  placed 
under  and  in  close  contact  with  it  and  wire  solder  is  fed 
into  the  turns  of  the  joint.  After  the  solder  has  flowed 
over  the  entire  surface  of  the  joint  the  iron  is  removed 
^nd  the  joint  is  shaken  to  throw  off  surplus  solder.     There 

no  ignition  of  insulation  and  no  sooty  smoke  where  a 

int  is  soldered  in  this  way.  The  soldering  copper  can  be 
.  ased  in  confined  spaces  where  the  use  of  a  torch  would 
be  out  of  the  question.  It  is  understood  that  the  wires  to 
be  soldered  must  be  scraped  clean  and  bright  before  the 
tool  is  applied.  Any  of  the  commercial  soldering  pastes 
will  probably  be  found  convenient  as  a  flux. 

Toledo.  Ohio.  Carl   Tennings. 


HOME-MADE  DEVICES  USED  IN  ENLARGING  STATION. 

lixtensive  enlargements  and  improvements  now  in  process 
the  Colfax  Avenue  (South  Bend,  Ind.)  station  of  the 
iiana  &  Michigan  Electric  Company,  which  have  been 
porously  prosecuted  for  over  two  years,  are  seemingly 
ible  to  keep  pace  with  the  increasing  business  of  that 
Tiipany  and  the  new  turbine  station,  recently  completed 
described  in  these  columns  at  various  times,  is  now  un- 
rgoing  enlargement  in  the  boiler  house.  Four  steel  stacks 
■-  to  be  removed  and  two  reinforced  concrete  stacks,  220 
high  with  a  flue  diameter  of  11  ft.,  are  being  erected 
1  one  has  already,  as  shown  bv  Fig.  2,  reached  a  height 
180  ft. 

"^ig.  I  shows  the  manner  in  which  a  stack  was  commenced. 

1  sections  of  mold  being  visible  above  ground  with  an- 

!er  section  just  in  sight  below  the  ground   line.     The 

■  thod  by  which  the  reinforcing  is  centered  and  held  in 

ce  is  shown  by  the  upper  stage  above  the  stack.     Fig.  2 

ows  the  other  stack,  which  had  reached  an  elevation  of 

'iut  160  ft.  at  the  time  the  photograph  was  taken,  with 

tt.  more  to  go.    In  the  foreground  of  this  half-tone  may 

■^een  the  sheet  piling  along  the  excavation  for  the  water 

■inel.    The  rail  beside  the  excavation  is  for  a  traveler  of 

-ft.  gage  which  carries  a  stiff-legged  crane,  which  in  turn 

fitted   with   a   bull-wheel,    movable   boom    and   which    is 

■iiated  by  a  three-drum  hoisting  engine.     This  traveler 

lescribed  later. 

The  manner  of  mixing  and  hoisting  concrete  for  the 
uk  and  for  the  large  amount  of  underground  work 
nd  the  base  of  the  stacks  calls  for  several  mixers  of  the 
~t  improved  types.  Fig.  3  shows  an  electrically  driven 
i  'C  mixer  of  large  capacity,  equipped  with  a  power  loader 
'lich  takes  material  direct  from  barrows,  a  hole  having 
en  excavated  in  the  ground  to  permit  the  loader  to  go 
■>vn  very  low  so  that  barrows  may  be  dumped  directly 
'"  the  loader.  The  mixer  is  arranged  to  discharge  into 
iJill  steel  cars,  which  are  pushed  over  light  tracks  to  the 
lint  where  concrete  is  required.  This  half-tone  also  shows 
e  base  of  the  higher  stack  and  the  fine  appearance  of  the 
iiicrete  composing  this  stack  is  plainly  visible.  The  writer 
IS  never  .seen  a  cleaner  or  better  appearing  bit  of  concrete 
irk,  which  is  made  from  Indiana  gravel  and  good,  clean 
nd. 


Hoisting  material  to  the  lop  of  the  stack  is  effected  by  a 
very  ingenious  and  simple  piece  of  apparatus  shown  by 
Fig.  4.  This  rig  is  so  simple  that  the  writer  is  almost 
ashamed  to  describe  it,  but  at  the  same  time  the  device  is  a 
masterpiece  of  true  engineering  and  of  making  good  with 
the  simplest   articles.     The  winding  drum   is  an  old  affair 


Fig.    1  — Beginning    of    Stack. 

taken  from  some  contractors  wall  derrick.  Being  hollow, 
a  piece  of  steam  pipe  was  thrust  through  it  for  a  shaft  and' 
the  drum  turns  loose  upon  the  pipe  shaft,  which  is  housed  in 
slots  cut  in  pieces  of  2-in.  planking,  which  form  the  frame 
of  the  little  machine.  A  24-in.  pulley,  bolted  to  one  head  of 
the  drum,  receives  a  6-in.  rubber  belt  from  a  6-in.  pulley 
placed  on  a  short  shaft  located  on  a  couple  of  blocks" 
which  in  turn  rest  directly  upon  the  ground  or  upon  an- 
other pair  of  short  blocks.  Another  24-in.  pulley  upon  the 
lower  shaft  receives  power  from  a  small  three-phase  motor 
conveniently  located  in  a  rain-proof  box  near  by. 

A  simple  plank  lever,  fully  shown  by  the  half-tone,  is 
located  upon  the  upper  shaft.  When  it' is  desired -to  hoist 
a   load   of  concrete   the   handle   of   the   plank   lever   is   de- 


rsc"^ '^^^^^^^^^^^^^^^^^^^M 


Fig.     2— Concrete     Stack. 

pressed.  This  raises  the  shaft  and  tightens  the  short  rub- 
ber belt,  causing  the  drum  to  wind  upon  it  the  hoisting 
cable.  When  the  load  of  concrete  has  arrived  at  the  top  of 
the  chimney  the  plank  lever  is  raised  and  this  lowers  the 
shaft,  loosens  the  belt  and  the  drum  ceases  to  wind  on  more 
of  the  cable.      Rut   this   is  not   all   that  the   machine  does. 
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Between  the  folds  of  the  belt,  directly  below  the  pulley, 
there  is  a  segment  of  planks  nailed  together  and  fitted  to 
the  circumference  of  the  pulley.  When  the  end  of  the 
plank  lever  is  raised  the  shaft  is  lowered  and  the  belt  loses 
power,  as  stated,  but  when  the  lever  is  raised  still  farther 
the  face  of  the  24-in.  by  6-in.  pulley  is  brought  into  contact 


Fig.   3— Electrically  Driven  Cube   Mixer. 

with  the  segment  which  acts  as  a  brake  and  holds  the  load 
securely  at  any  point.  The  entire  amount  of  material  used 
in  one  of  these  large  stacks  \vas  hoisted  by  means  of  this 
simple  home-made  machine,  which  seems  capable  of  hoist- 
ing material  for  another  stack  without  repairs  or  renewals 
of  any  of  its  home-made  parts.  In  fact,  the  entire  series 
of  operations  in  connection  with  the  improvement  of  the 
Colfax  Avenue  station  seems  to  have  been  carried  on  by 
the  use  of  the  simplest  material.  The  derricks  employed  in 
the  excavating  work  are  built  up  from  telegraph  poles  and 
common  timber  shapes  which  will  be  available  for  their 
usual  purposes  after  the  construction  work  is  finished.  Re- 
sourcefulness is  shown  in  the  economical  make-up  of  the 
necessary  machine  and  appliances. 

One  machine  in  particular  is  well  worthy  of  note.  It  is 
the  crane  referred  to  above,  which  travels  upon  such  a  wide 
track  and  handles  all  the  material  from  the  water  tunnel. 
Fig.  5  gives  a  head-on  view  of  the  machine,  showing  very 
plainly  the  manner  of  its  construction  from  square  timber 


A — Simple    Brake    Hoist    for    Stack    Work. 


and  stock  sizes  of  stuff.  The  width  of  track  is  discernible 
in  this  half-tone  and  also  the  manner  in  which  the  floor  of 
the  hoist  is  raised  upon  a  sort  of  rudimentary  truck  to  a 
plane  several  feet  above  the  ground  line.  Taken  in  con- 
nection with  Fig.  6  a  very  clear  idea  of  the  construction  of 
the  traveler  may  be  obtained,  enough  to  permit  an  engineer 


to  use  in  other  operations  the  excellent  ideas  there  con- 
tained. The  iron  used  in  the  derrick  is  nearly  all  plate 
cuttings,  bolts  and  pins.  There  are  very  few  forgings  used, 
and  such  as  are  required  are  nearly  all  formed  by  bending 
plate  or  standard  shapes  of  structural  steel  into  very  sim- 
ple  formg.     Fig.   5   also   shows  the   loading  platform  upon 


Fig.     5 — Front    Vi 


Traveling     Hoist. 


which  a  man  stands  to  receive  and  dump  the  buckets  0 
material  as  they  are  hoisted,  one  of  the  buckets  being  showi 
on  top  of  the  loading  deck.  This  deck  is  picked  up  by  th 
traveler  and  moved  along  as  found  necessary. 

The  traveler  is  not  self-propelling.  A  set  of  tackl 
rigged  ahead  and  another  set  in  the  rear,  with  the  line 
therefrom  brought  into  the  traveler  house,  where  they  ma 
be  given  a  turn  around  the  winch-head,  furnishes  amp! 
propelling  power,  deadmen  being  located  ahead  and  behin 
the  traveler  for  attaching  the  towing  tackle. 

Fig.  6  shows  very  plainly  the  simple  construction  of  th 
device.  The  boom  consists  of  two  timbers  spliced  to  th 
required  length.  The  truck  frame  consists  of  four  moi 
timbers  laid  in  pairs  with  the  wheels  between  and  mounte 
on  short  shafts.  Little  further  description  is  necessar 
the  bracing  being  plainly  seen  and  the  location  of  tl 
hoisting  engine  over  the  rear  axle  furnishing  ample  lo: 
to  prevent  the  tipping  up  of  the  traveler  under  any  load 
is  required  to  handle  in  digging  the  ditch  or  placing  tl 
double  line  of  conduit  tile.  It  seems  to  the  writer  that  tl 
steelwork  of  this  and  of  several  other  pieces  of  contractoi 
apparatus  used  upon  this  work  has  been  designed  with 
view  of  being  interchangeable  and  capable  of  being  uS' 


Fig.    6 — Side    View    of   Traveling    Hoist. 

in  many  future  operations  where  derricks  and  travelers 
different  size  and  capacity  may  be  required.    To  this  sta  - 
ard  steelwork  timbering  of   required  dimensions  is  fr 
and  the  material-handling  apparatus  is  put  together  qun  > 
and  with  little  expense. 

South  Bend.  Ind.  .James  F.  Horar 
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QUESTIONS  AND  ANSWERS 


In  using  air-cooled   transformers   in  connection   with    rotary  converters, 
how  may   one  ascertain  how  much  air   to  provide  for  the   transformers? 

W.    L.   J. 

The  nianufacturers  usually  specify  150  cu.  ft.  of  air  per 
minute  for  each  kilowatt  lost  in  the  transformers. 


l.al  is  the  cost  of  running  a  circuit  iinderKroiind  in  large 
^t^e«ts  are  paved  with  asphalt  ? 


where 


The  cost  would  depend  very  much  on  the  character  of 
;he  subsoil.  In  New  York,  for  instance,  much  of  the  work 
vould  require  blasting  of  rock,  which  in  many  sections 
omes  within  a  foot  or  two  of  the  street  surface.  In  another 
:ity  of  over  1,000,000  inhabitants  with  sandy  subsoil  it 
s  stated  that  the  cost  of  making  a   loo-ft.  extension,  in- 

f lading  the  replacement  of  asphalt,  is  approximately  $350, 
270  for  material  and  $80  for  labor.  In  the  average  Ameri- 
an  city  the  cost  of  running  a  tile  duct  on  an  asphalted 
•-;'et  would  approximate  $1  a  foot. 


ary  to  ground  the  frame  of  an  alternator:'  L.   L. 

.  The  Underwriters  require  the  frame  of  a  machine  gen- 

.rating  an  emf  greater  than  550  volts  to  be  permanently 

nd  effectively  grounded,   while   one   having   a   lower   emf 

lust  be  insulated  wherever  feasible.     In  addition  a  high- 

I'ential  machine  should   be  surrounded   by  an   insulating 

I'orm,  according  to  the  Underwriters,  so  arranged  that 

must  stand  on  it  in  order  to  touch  any  part  of  the 

!iine.     In  an  alternating-current  system  of  distribution 

ng  many  branches  a  fault  in  a  cable  is  by  no  means  an 

ranion  occurrence.    If  such  a  fault  occur  then  everyone 

msulated   from   earth   is  under  the   influence   of   this 

-.-circuit  to  earth.     If  it  were  possible  for  current  to 

through  the  fault  and  then  through  any  one  back  to 

nachine  it  would  result  in  shock  more  or  less  injurious. 

y  cases  of  shock  are  due  to  persons  touching  the  frame 

:e  machine,  and  this  of  itself  should  be  sufficient  reason 

-,'rounding  a  machine.    With  an  insulated  machine  it  is 

ible   for  a   fault   to  occur   in   a   cable   and   one   in   the 

-ing  of  the  machine  at  the  same  time  and  both  pass 

ticed.     With  a  grounded  machine  current  would  flow 

the  coils  of  the  machine  be  more  or  less  overheated 

rding  to  the  extent  of  the  fault. 


•le  August  number  in  an  answer  to  a  question  asked  by  "W.  T.  \V." 
stated  that  when  two  of  the  eight  poles  of  a  revolvingfield  generator 
moved  and  the  other  poles  are  not  redistributed  the  frequency  of  the 
■red  emf  will  be  the  same  as  formerly.  The'only  change  will  be  that 
delivered  emf  will  be  decreased  by  25  per  cent  and  the  voltage  regula- 
will  be  poorer  than  formerly.  I  cannot  see  how  you  can  remove  two 
I  without  changing  the  frequency.  In  the  case  of  an  eight-pole 
hine  having  a  frequency  of  60  cycles,  for  instance,  the  generator  would 
«  900  r.p.m.  Why  should  not  the  frequency  be  reduced  25  per  cent 
'0  poles  are  removed  just  as  the  emf  is  reduced?  If  not,  why  is  it 
■***ry  to  have  more  than  two   poles  on  any   frequency  at  any   speed? 

F.  J.  F. 

ne  method  of  determining  the  frequency  of  an  alter- 

iJr  in  cycles  per  second,  by  multiplying  the  number  of 

■s  by  the  speed   in   r.p.m.   and   dividing   the   result   by 

IS  applicable  to  any  alternator  constructed  according 

"^he  ordinary  method  with  uniformly  distributed  poles. 

'lit  it  cannot  be  applied  directly  to  an  eight-pole  alter- 

n:3r  when  two  of  the  poles  are  removed  and  the  other 

P'  s  are  not  redistributed  is  evident  at  once  from  the  fact 

the  emf  generated  in  any  electrical  conductor  on  the 

of  the  armature  changes  its  direction  as  it  passes  from 

r  a  north  to  a  south  pole.     If  it  passes  from  a  north 

to  a  south  pole  at  the  rate  of  120  times  a  second,  then 

trequency  of  the  emf  is  120  alternations  per  second, 

"5  cycles.     The  fact  that  throughout  a  portion  of  the 


revolution  of  the  armature  an  individual  conductor  passes 
through  a  north  pole  of  zero  magnetism  and  also  through 
a  south  pole  of  zero  magnetism  does  not  affect  the  fre- 
quency. It  affects  merely  the  emf,  which  in  this  individual 
conductor  at  this  instant  is  therefore  zero.  Since  this  con- 
ductor is  connected  in  series  with  other  conductors  which 
at  this  moment  are  under  other  poles  of  full  magnetic 
strength,  it  is  evident  that  the  total  emf  of  the  armature  is 
decreased  merely  in  proportion  to  the  reduction  in  the 
number  of  active  poles. 


I  have  a  45-hp,  thi-ee-phase,  220-volt,  1800  r.p.m.  induction  motor 
which  I  desire  to  change  so  as  to  have  it  operate  at  900  r.p.m.  on  a 
440.volt  circuit.  Is  there  a  book  from  which  I  can  obtain  the  neces- 
sary winding  data  to  suit  this  case,  or  if  not  how  may  the  change  be 
made?  ^y    q    (- 

We  know  of  no  book  which  will  give  you  just  this  infor- 
mation. The  motor  is  probably  a  6o-cycle  machine,  wound 
for  four  poles.  In  order  that  it  may  operate  at  900  r.p.m. 
it  must  be  rewound  for  eight  poles.  This  change  will 
involve  an  entirely  new  .set  of  coils.  The  new  coils  should 
be  wound  with  roughly  one-half  the  slot-throw  of  the 
present  coils,  and  should  be  built  up  with  twice  the  number 
of  turns  of  one-half  the  size  of  wire  formerly  used.  If  the 
coils  are  then  arranged  with  one-half  the  present  number 
of  coils  in  each  group,  and  the  individual  groups  are  con- 
nected continuously  just  as  they  now  are,  with  the  excep- 
tion of  there  being  twice  as  many  groups  as  formerly,  the 
machine  should  operate  at  900  r.p.m.  and  should  be  suit- 
able for  an  emf  of  440  volts.  However,  the  output  will 
be  somewhat  less  than  before— that  is  to  say,  the  machine 
cannot  properly  be  rated  as  a  5-hp  machine.  The  above 
instructions  would  be  intelligible  only  to  a  person  familiar 
with  the  winding  of  motors,  but  your  attention  should  be 
called  to  the  fact  that  no  other  person  should  be  allowed 
to  undertake  the  rewinding  of  the  machine. 


We  will  appreciate  any  information  regarding  a  SO-hp,  220-volt, 
three-phase,  60-cycle,  squirrel  caje-type  motor  which  we  have.  Through 
carelessness  the  shop  boys  ran  a  box  dry  on  this  motor  the  other  day 
and  it  stuck  fast;  and  after  getting  the  journal  in  order  the  motor 
would  not  run.  After  an  examination  it  was  found  that  one  side  of 
the  starting  box,  that  is,  one  side  of  the  three-cornered  piece  which 
goes  next  to  the  shaft  in  the  rotor  to  which  the  starting  lever  is 
attached,  was  burnt.  It  was  also  found  that  one  outside  wire  leading 
to  the  motor  from  the  transformers  was  carrying  very  little  current, 
while  the  middle  wire  seemed  to  be  carrying  too  much,  the  middle 
knife  on  switch  becoming  red  hot.  We  are  unable  to  account  for  this 
as  all  the  connections  are  correct.  This  high-voltage  line  also  heats 
the  motor  very  hot.  Q.   jf,   j^_  gj   §_ 

Assuming  that  the  motor  mentioned  could  be  started 
without  difficulty  before  the  accident,  it  is  very  probable 
that  when  one  of  the  wires  was  found  to  be  carrying  more 
current  than  either  of  the  other  two  wires  the  trouble  was 
in  the  circuits  external  to  the  motor  and  not  in  the  motor 
itself.  That  is  to  say,  more  than  likely  the  load  on  the 
three  phases  of  the  generator  was  much  unbalanced  and 
the  motor  was  taking  most  of  its  load  through  the  phase 
of  the  generator  which  was  loaded  most  lightly,  attempt- 
ing in  this  way  to  balance  the  load  on  the  generator.  This 
is  an  inherent  characteristic  of  motors,  but  does  not  be- 
come prominent  unless  the  load  on  the  generator  is  marked- 
ly unbalanced.  Trouble  of  this  nature  can  be  remedied 
only  by  balancing  the  load,  or  rather  voltages,  on  the  gen- 
erator which  supplies  energy  to  the  motor.  Concerning  the 
present  trouble  with  the  starting  of  the  machine,  it  may 
be  that  the  difficulty  is  in  the  rotor  circuit,  or  there  may  be 
difficulty  in  the  stator  circuit.  •  Again,  it  may  be  that 
trouble  exists  in  both  the  rotor  and  stator.  Assuming  that 
you  have  examined  the  stator  and  found  that  the  coils 
have  not  become  burned,  it  is  safe  to  assume  that  the 
trouble  is  in  the  rotor  and  is  confined  to  the  automatic 
starting  rheostat.  If  this  assumption  is  correct  the  only 
proper  method  is  to  dismount  the  rheostat,  locate  any 
burned-out  places  and  make  such  repairs  as  then  mav  be 
found  to  be  necesary. 
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Central  Station 

Management,  Policies  and  Commercial  Methods 


VISITING-NURSE  SERVICE. 


A  recently  established  feature  of  the  welfare  work  of 
the  Commonwealth  Edison  Company.  Chicago,  is  the  visit- 
ing-nurse service.  .\11  absentees  are  reported  promptly  to 
the  employment  bureau  and  a  registered  visiting  nurse. 
employed  especially  for  the  purpose,  is  sent  to  the  resi- 
dence of  the  absent  employee  on  the  same  day.  Advice 
or  temporary  professional  assistance  is  given  where  needed, 
although  the  nurse  cannot  remain  in  attendance  on  any  case 
of  illness.  The  nurse  turns  in  reports  each  morning  on  the 
calls  of  the  previous  day  and  these  are  forwarded  to  the 
heads  of  departments  by  the  employment  bureau.  The 
service  is  of  value  both  to  the  company  and  to  employees. 


FLAT-RATE     CONTROLLERS     AS     WEDGES      FOR 
METERED  BUSINESS  AT  ROCKFORD,  ILL. 


'the  Rockford  (IH.)  Electric  Company  has  about  fifty 
flat-rate  controllers  in  use  at  the  present  time,  although  a 
larger  number  have  been  installed  and  later  converted  to 
metered  business  at  the  request  of  the  customers.  In  its 
flat-rate  service  campaign  the  company  has  offered  four 
20-cp  tungsten  lamps  for  $i  per  month,  five  for  $1.25  and 
six  for  $1.50.  No  provision  is  made  for  connecting  up  heat- 
ing appliances  under  this  schedule  or  for  cutting  out  the 
controller  in  case  the  customer  desires  to  use  all  his  lamps 
on  some  special  occasion.  The  service  is  restricted  purely 
to  the  lighting  specified,  and  as  the  minimum  flat  rate,  as 
well  as  the  most  popular,  is  $1  monthly,  many  such  cus- 
tomers have  preferred  to  be  changed  to  service  under  the 
meter  minimum  of  50  cents  a  month.  The  controllers  in 
service  have  been  subjected  to  regular  inspections  at  in- 
tervals of  one  or  two  months  during  periods  when  the 
work  of  the  meter  department  is  light. 

During  its  wiring  campaign  the  Rockford  company  is 
offering  to  wire  a  six-room  house  with  porch  and  bath  for 
$18.  It  will  also  furnish  fixtures  as  follows:  Parlor,  three- 
lamp  ceiling  fixture.  $2.75 ;  dining-room,  two-lamp,  $2.25 ; 
kitchen,  pendant.  $1:  bedrooms,  two-lamp  pendants,  $2; 
bathroom,  bracket,  80  cents;  porch.  65  cents;  hanging  and 
connecting  fixtures.  $28.45. 


BONUS  FOR  RAPID  WORK. 


Recently  a  contract  was  executed  by  which  the  North 
Shore  Electric  Company  agreed  to  furnish  electrical  energy 
to  the  Edgar  Allen  American  Manganese  Steel  Company, 
of  Chicago  Heights.  The  carrying  out  of  this  contract 
meant  the  abandonment  of  an  isolated  plant  that  had  been 
furnishing  power  for  the  works  and  the  building  of  a  sub- 
station. Electricity  is  delivered  to  the  consumer  at 
2300/4000  volts,  three-phase,  60-cycle,  and  is  reduced  to 
220  volts  for  shop-motor  circuits  and  110-220  volts  for 
lighting.  Two  i  lo-kw,  220-volt  rotary  converters  and  two 
500-ft.  air  compressors  driven  by  loo-hp  motors  are  in- 
cluded in  the  substation  equipment,  the  cost  of  which  was 
about  $20,000.  Fifty  days  before  the  time  set  for  the  com- 
pletion of  the  work  the  president  of  the  Edgar  Allen  com 
pany  offered  the  North  Shore  company  a  bonus  of  $500  if 
the  plant  should  be  finished  ready  for  operation  thirty  days 
ahead  of  time.  This  meant  that  the  rotary  converters  and 
other  necessary  material  must  be  shipped  from  the  factory 
by  express  and  extra  pressure  was  put  upon  the  work  =0 


tliat  the  load  from  tlie  isolated  plant  was  transferred  trom 
the  new  substation  a  month  ahead  of  the  time  scheduled. 
The  Edgar  .\llen  company  was  much  pleased  and  sent  its 
check  for  $500  to  the  central-station  company  in  recogni- 
tion of  this  achievement. 


PRACTICE    METER    DIALS   FOR    READERS'    USE. 


The  Kentucky  Electric  Company,  of  Louisville,  has  had 
made  an  enlarged  replica  of  a  watt-hour  meter  dial  aboul 
4  ft.  across  for  the  use  and  instruction  of  its  meter  read- 
ers. The  individual  dials  are  10  in.  in  diameter  and  tin 
pointer  of  each  is  pivoted  under  a  friction-screw  settin; 
so  as  to  remain  in  any  position  as  placed.  This  enlargei 
dial  model  has  been  found  of  much  service  in  instructini 
new  meter  readers.  After  an  explanation  of  the  operatioi 
of  the  dials  and  practice  in  the  simpler  settings  some  o 
the  more  puzzling  readings  involving  positions  of  tli 
figure  9  are  set  up  on  the  dials  and  the  new  men  callc' 
upon  to  read  them.  The  large  dials  are  also  of  use  wher 
new  men  find  difficult  meter  readings  on  their  routes.  I 
such  cases  a  note  is  made  of  the  position  of  the  mete 
hands,  the  dial  hands  of  the  office  model  are  set  similarl 
and  the  proper  reading  is  determined  by  one  of  the  mor 
experienced  inspectors  at  the  close  of  the  day. 


GUESSING  ON  KILOWATT-HOUR  OUTPUT. 


In  previous  years  it  has  been  the  custom  of  employees  1 
the   Commonwealth   Edison  Company,  of  Chicago,  to  ii 
stitute  a  guessing  contest  at  the  close  of  the  year,  the  m£ 
coming  closest  to  the  highest  maximum  load  of  the  wint' 
in   kilowatts  getting  the  largest  proportion   of  a  pool 
which  each  one  entering  the  contest  contributes.     At  tl 
suggestion  of  the   statistical  department  of  the  compan 
however,  a  change  is  made  this  year  by  which  the  large 
day's  kw'-hour  output  has  been  substituted  for  the  largf 
day's  maximum  load.    It  is  suggested  that  a  large  kw-ho 
output  is  more  desirable  than  a  high  maximum  demar 
For  the  last  three  winters  the  largest  day's  output  has  be 
as  follows   :  Jan.  7,  1909,  1,510,250  kw-hours ;  Jan.  4,  19 
2,162,235:  Jan.  5,  1911,  2,355,760.     If  bright,  clear  weatl 
prevails  the   output  will  be  comparatively  low  and  if  t 
weather  is  dark  the  output  will  be  comparatively  high ;  al 
if  moderate  weather  prevails  the  output  will  be  compa 
tively  low.  and  if  the  weather  is  cold  the  consumption  v 
be  greater,  due  to  the  large  street-railway  heating  load 
Chicago. 


ONE  WAY  TO  GET  MOTORS  INSTALLED. 


Sometimes  prospective  motor  users  who  might  well  aft  '• 
to  enjoy  the  economies  of  electric  drive  are  frightened  t 
the  fir.st  cost  of  the  installation.  Mr.  David  Davis,  of  Lit 
field.  111.,  before  the  Illinois  Electrical  .-Xssociation  conv 
tion  at  Rockford,  Oct.  25.  told  of  such  a  prospective  t  - 
tomer,  who  declared  he  could  not  afford  the  expense  ' 
putting  in  the  motor  the  central-station  men  sugges  1- 
Some  time  later  a  manufacturer's  representative,  who  '^ 
a  cheerful  talker,  visited  Litchfield,  and  after  a  frieiiy 
conversation  with  the  obdurate  prospective  customer  fo'd 
out  how  much  the  latter  was  willing  to  spend  for  elet  ic 
drive.     Easily  adapting  the  requirements  of  the  driv  f'"' 
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this  prici-.  the  salc-smaii  ligurcci  out  an  installation  and  took 

he  order.    When  the  motor  was  installed  it  at  once  proved 

>  small  for  the  load,  as  tiic  central-station  men  had  pre- 

\-icd.  and  the  energy  it  consmued   tar  exceeded  the  esti- 

Lite  made  by   the  salesman.     The  custoiiier  was  plainly 

^■rried  by  this  time,  but,  having  got  his  teet  wet.  philo- 

lihically   decided   to   plunge   in   all   the   way   and   ordered 

.0  size  of  motor  that  had  been  suggested  for  him  in  the 

,ir»t  place,  paying  the  lull  price.     Of  course,  once  installed, 

this  motor  drive  has  proved  a  source  of  much  satisfaction 

and  economy  to  him,  but  it  is  probable  that  the  installation 

udd  have  been  made  in  no  other  way  than  h\   the  courst- 

I  ken. 


LETTERS  THAT  AID  THE  MOTOR  SOLICITOR. 


LIGHT  LAMP-DELIVERY  WAGON. 


Sometimes  good  work  with  a  prospective  motor-service 

customer  can  be  accomplished  by  starting  him  to  think  in 

his  own  way  of  what  might  be  done  to  lower  his  operating 

expenses  and  improve  his  motor  service.     Men  of   large 

isiness  interests  are  often  too  busily  occupied  to  give  the 

iitral  station's  solicitor  the  attention  necessary  to  go  into 

le  proposition  to  the  point  where  its  attractiveness  is  fully 

vealed.     If  a  letter  containing  the  nub  of  the  situation  at 

glance  can  be  brought  to  the  notice  of  the  busy  manager 

'  interest  is  at  once  stimulated.     The  average  soliciting 

Iter  is  prosy  and  perhaps  finds  its  way  to  the  waste-basket 

Iter  a  glance  at  the  heading. 

A  novelty  calculated  to  catch  the  eye  of  the  reader  has 
en  introduced  by  the  Rockford  Electric  Company,  which 
•aches  characteristic  load-curves  or  illustrations  to  the 
: sely  worded  communications  it  sends  out.  ^^  hile  the 
dinary  letter  of  this  kind  would  reach  the  waste-basket, 
0  unusual  appearance  of  the  pictures  or  diagrams  con- 
ined  in  the  Rockford  letters  provokes  a  second  glance, 
ince  the  machines  illustrated  are  of  the  types  used  in  his 
\n  factor>-  and  in  the  load-curve  the  manager  recognizes 
e  shiirtcomings  of  his  own  installation,  his  interest  is 
'<ely  til  be  stimulated  to  the  point  where  on  his  next  call 
10  salesman  meets  a  lot  of  ready  questions  about  niotor- 
-ive.  first  co.st  and  operating  expense. 


The  Rochester  Railway  &  Light  Company  has  recently 
placed  in  service  its  first  lamp-delivery  wagon,  thereby  ren- 
dering it  unnecessary  for  patrons  to  come  to  the  office  with 
lamps  they  desire  to  have  changed.  Heretofore  consumers 
entitled  to  free  lamp  renewals  had  to  come  to  the  office  of 


Rochester   Lamp-Delivery   Wagon. 

the  company  with  an  identification  card  to  obtain  new 
lamps.  Xow  a  girl  in  the  lamp  department  receives  tele- 
phonic requests  for  renewals  and  the  calls  are  routed  for 
the  driver  of  the  wagon.  The  latter  is  built  on  a  Baker 
chassis  with  shaft-drive  and  averages  45  miles  a  day.  The 
lop  is  of  mahogany  and  holds  approximately  800  lamps  in 
standard  packages.  On  the  floor  in  front  of  the  driver 
there  is  a  box  for  lamps  other  than  standard.  The  wagon 
is  of  the  light  pleasure-vehicle  type  and  is  completely  in- 
closed. The  company  expects  to  install  two  more  wagons 
of  the  same  type  shortly,  indicating  satisfaction  with  the 
svstem  and  with  the  wagon  as  well. 


EXPERIENCE  WITH    TUNGSTEN    SIGN    LAMPS    AT 
JOPLIN,  MO. 

The  experience  of  central-station  companies  with  low- 
iltage  tungsten  sign  lamps  has  been  one  of  varied  degrees 
!  satisfaction,  according  to  reports  obtained  from  those 
iving  the  maintenance  of  such  installations  in  charge.  To 
ries-multiple  arrangements  of  such  lamps,  however,  can 
-ually  be  traced  most  of  these  troubles,  the  failure  of  one 
mp  of  a  group  so  overloading  its  fellows  that  they  in 
rn  rapidly  succumb. 

The  Empire  District  Electric  Company,  which  operates 
1  Joplin  and  Webb  City,  Mo.:  Galena,  Kan.,  and  other 
ties  of  the  famous  lead  and  zinc  mining  districts,  began 
e  use  of  tungsten  sign  lamps  in  1909.  After  opening  up 
-  commercial  department  the  first  sign  sold  was  to  an 
•idertaking  establishment,  as  noted  in  these  columns  Oct.  7. 
'lis  sign  was  equipped  with  carbon  lamps.  The  second 
i-play  went  to  a  bank,  and.  it  being  decided  that  the 
ink's  sign  should  appear  more  "lively"  than  that  of  the 
ndertakcr.  tungstens  were  used  for  the  first  time.  Ever 
nee  the  company  has  advocated  the  use  of  tungsten  sign 
imps  exclusively. 
It  now  has  15,000  such  lamps,  used  continuously  from 
iisk  until  midnight,  with  free  renewals,  and,  according  to 
•'r.  J.  E.  Harsh,  commercial  manager  of  the  company, 
ests  made  show  that  the  full  rated  life  of  the  lamp  is  being 
'itained.   while   breakage    in    handling   is    reported    slight. 


CHEAP  POLE  LINES  AND  THE  USE  OF  IRON- WIRE 

SECONDARIES. 

Following  a  symposium  on  electric  service  to  agricultural 
communities  at  the  Rockford  convention  of  the  Illinois 
State  Electrical  .Association,  Oct.  2~i.  the  discussion  turned 
on  the  subject  of  cheaply  constructed  distributing  lines  and 
the  use  of  iron  wire  for  distributing  circuits.  Mr.  Theodore 
Bass,  of  Farmingtoii,  III.,  described  a  service  to  a  group  of 
three  farms  supplied  with  energy  from  his  16,500-volt  trans- 
mission line.  The  farmers  hauled  and  erected  the  poles, 
paying  $200  for  the  high-tension  step-down  transformer 
and  the  three  distributing  transformers.  Iron  wire  is  used  for 
secondaries.  Mr.  A.  O.  Brown,  of  Elmwood.  however,  cited 
an  instance  where  he  had  attempted  to  operate  a  5-hp  motor 
at  the  end  of  a  mile  extension  of  X'o.  S  iron  wire,  but  found 
the  motor  would  deliver  hardly  2  hp.  Mr.  W.  G.  Austin, 
of  Effingham,  on  the  other  hand,  reported  the  successful 
operation  of  a  7-hp  motor  at  the  end  of  a  mile  of  2200-volt 
line  of  No.  10  iron  wire.  Mr.  E.  J-  Negley.  of  Canton,  spoke 
of  trouble  with  fuses  and  transformers  used  on  a  2-niile 
transmission  line  to  a  coal  mine.  This  line  was  later  pro- 
tected by  stringing  a  No.  2  copper  ground  wire,  earthed  at 
every  third  pole.  Mr,  R.  H.  Abbott,  of  Petersburg,  cited 
the  construction  of  2  miles  of  country  line  for  $445,  the 
farmers  furnishing  the  labor.  Another  member  declared 
he  had  constructed  32  miles  of  iioo-volt  line,  using  No.  6 
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hard-drawn  copper  wire  on  30-ft.  poles,  at  a  cost  of  from 
$150  to  $200  per  mile. 

Mr.  S.  B.  Gushing,  of  Chicago,  pointed  out  that  iron 
wires  when  used  should  be  tested  at  frequent  intervals  for 
strength,  since  they  are  seriously  attacked  by  rust.  The 
occurrence  of  a  single  accident  from  fallen  line  wires,  he 
observed,  might  prove  much  more  expensive  than  the  cost 
of  many  miles  of  first-class  construction. 

Dr.  E.  J.  Berg,  of  the  University  of  Illinois,  explained 
that  for  all  practical  purposes  within  i  per  cent  the  effects 
of  self-induction  can  be  disregarded  in  the  case  of  iron 
wire.  Mechanically,  he  added,  copper  has  the  great  advan- 
tage of  resisting  rust.  I'or  such  discharge  paths  as  light- 
ning rods  the  material  of  the  conductor  has  little  effect, 
the  form  of  section,  however,  being  very  significant,  since 
the  law  of  loss  by  induction  follows  the  law  of  torsion. 
Professor  Berg  also  explained  the  discharge  of  lightning 
surges  by  corona  in  the  case  of  certain  iio,ooo-volt  trans- 
mission lines  which  are  without  other  arresters.  In  these 
cases  the  diameter  and  section  of  the  conductor  is  of  more 
importance  than  its  material. 

Mr.  Frank  J.  Baker,  of  the  North  Shore  Electric  Com- 
pany, Chicago,  discussed  briefly  the  problem  of  the  cost  of 
making  service  extensions.  The  durability  of  cheaply  con- 
structed lines  like  those  already  mentioned  is  open  to  ques- 
tion, he  said,  after  they  have  been  in  use  five  years  or  more, 
while  a  single  accident  may  cost  the  equivalent  of  the  in- 
terest on  many  miles  of  first-class  lines.  It  has  not  been 
the  policy  of  the  North  Shore  Company,  said  Mr.  Baker,  to 
ask  the  prospective  consumer  to  pay  any  part  of  the  cost  of 
extension,  the  company  taking  the  view  that  if  the  business 
is  worth  going  after  at  all  it  is  worth  the  preliminary  cost 
of  construction. 


WHOLESALE  RATES  FOR  ELECTRIC  SERVICE  AT 
CINCINNATI. 

In  connection  with  the  newly  established  rate  schedule 
of  the  Union  Gas  &  Electric  Company,  of  Cincinnati,  Mr. 
J.  W.  Lyon,  commercial  manager  of  the  electrical  depart- 


Rate    Diagram   for   Wholesale   Service. 

ment,  has  had  drawn  up  an  isometric  solid  diagram  of  the 
rates  for  wholesale  lighting  and  motor  service  as  given 
in  tabular  form  in  its  schedule  book.  The  co-ordinates  used 
are  kw-hours  monthly  consumption  and  hours'  use  of  the 
maximum  demand,  the  corresponding  rates  in  cents  per 
kw-hour  being  shown  as  vertical  distances  from  the  ground 


plane.  The  Cincinnati  wholesale  rate,  as  shown  in  the 
accompanying  reproduction,  forms  a  perfectly  smooth  sur- 
face, without  breaks  or  steps,  for  both  lighting  and  motor 
service.  .'Kt  the  upper  left-hand  corner  of  the  sketch  is 
shown  the  intercept  of  the  lighting  rate  by  the  city  ordi- 
nance. Tlie  motor-service  rate  is  indicated  by  the  dotted 
surface  just  below  that  representing  the  lighting  schedule. 
As  noted  in  a  preceding  issue,  the  wholesale  lighting 
schedule  ranges  from  the  ordinance  rate  of  10  cents  down 
to  the  niininmm  of  1.88  cents  per  kw-hour  for  a  consump- 
tion of  50,000  kw-hours  used  during  300  hours'  equivalent. 
The  wholesale  motor-service  rate  similarly  ranges  froii. 
9.02  cents  per  kw-hour  for  1000  kw-hours  at  thirty  hours' 
use  down  to  1.5  cents  for  50,000  kw-hours  at  300  hours' 
use.  As  is  revealed  by  the  developed  rate  surfaces,  the 
new  schedule  properly  puts  a  premium  on  long-hour  use 
rather  than  on  the  consumption  of  a  large  quantity  at  poor 
load-factor. 


FARMERS'    SERVICES    TAPPED    FROM   A    13,000- 
VOLT  TRANSMISSION  LINE. 

A  number  of  farmers  along  the  13,000-volt  transmission 
Ijne  of  the  Liberty  Light  &  Power  Company,  which  con- 
nects Liberty,  Ind.,  with  the  generating  station  at  Rich- 
mond, 18  miles  distant,  are  furnished  electric-lighting  ser- 
vice through  ij4-k\v  transformers,  reducing  from  the  trans- 
mission potential  to  the  no  or  220-voIt  secondary  pressures 
in  a  single  step. 

By  grouping,  two  or  more  farm  customers  are  supplied 
from  the  same  lyi-kw  transformer.  The  first  transformer 
out  of  Richmond,  y/2  miles  distant,  serves  four  farms,  anf' 
at  two-mile  intervals  are  two  other  groups  of  two  eacli 
the  fourth  and  last  group  being  14  miles  from  Richmoin 
and  the  power  house. 

The  transformers  are  mounted  on  the  poles  carrying  thi 
13,000-volt  single-phase  transmission  line.  To  protcc' 
them  against  the  weather  it  has  been  found  necessary  tt 
provide  a  housing  completely  inclosing  the  transformei 
cases,  the  fuses  being  left  exposed  so  as  to  be  accessible 
Home-made  horn-gap  lightning  arresters  are  constructet 
out  of  No.  4  copper  wire,  and  mounted  on  insulators.  Dur 
ing  the  summer  lightning  season  these  gaps  are  reduced  t( 
an  opening  of  J4  '"■•  b"t  in  winter  they  are  bent  back  to  : 
clearance  of  ij^-in.  to  guard  against  shorting  by  sleet  am 
snow.  Solid  grounds  have  been  used  on  these  13,000-voI 
arresters,  but  as  a  result  of  local  experience  on  nearb; 
6600-volt  lines  with  home-made  high-resistance  grounds 
these  are  to  replace  the  solid  grounds,  which  have  givei 
trouble  because  of  the  circuit-breakers  opening  as  a  resul 
of  static  discharges.  The  high-resistance  grounds  are  mad 
by  burying  blocks  of  wood,  4  in.  by  4  in.  by  18  in.,  severs 
pounds  of  wet  salt  being  scattered  about  the  wood  to  pre 
vide  a  conducting  moisture.  Bare  No.  8  copper  wire  i 
used  for  customers'  220  and  no-volt  secondaries,  some  0 
which  approximate  half  a  mile  in  length. 

The  farm  services  on  the  Liberty-Richmond  line  wer 
installed  in  deference  to  the  demands  of  the  farm  owner 
rather  than  as  a  result  of  central-station  solicitation.  Tli 
farmers  are  required  to  buy  their  own  transformers,  whic 
are  installed  by  the  company  at  the  customers'  expens 
The  company  furnishes  and  maintains  the  meters  for  eac 
customer,  however,  free  of  cost. 

As  an  example  of  the  connection  cost  to  the  customer 
the  two  farmers  composing  the  last  group  connected  pa 
together  $250  for  their  transformer,  1500  ft.  of  bare-wi 
secondary  pole  line,  and  the  wiring  of  their  premise 
Each  farm  customer  is  charged  a  fixed  transformer-lo 
cost  of  $1  per  month,  to  which  is  added  the  cost  of  t' 
energy  consumed.  The  rates  for  the  latter  element  rf 
13  cents  per  kw-hour  for  the  first  30  kw-hours,  10  cer 
for  the  next,  8  cents  for  the  next  and  6  cents  per  kw-ho 
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thereafter.  Meters  are  read  at  three-month  intervals,  the 
average  income  from  each  customer  per  quarter  being 
about  $5.  All  of  the  present  farm  customers  are  well-to- 
do,  and  have  as  many  as  twenty  lamps  in  their  homes,  but 
they  are,  of  course,  proverbially  early  to  bed.  and  their 
hours  of  lamp  use  arc  short. 

In  spite  of  the  twenty-four-hour  service,  no  motors  are 
yet  in  use  for  pumping  or  other  farm  work,  although 
several  fans  and  irons  are  now  connected  up.  In  this  re- 
spect much  more  development  is  to  be  expected  on  the 
Liberty  line.  As  a  business  proposition  it  is  doubtful 
whether  the  farm  business  is  profitable  to  the  central  sta- 
tion, and  indeed  whether  a  company  is  justified  in  cutting 
into  a  13,000-volt  or  6600-volt  line  to  serve  one  or  two 
small  consumers.  The  departure  at  Liberty  is  looked  upon 
only  as  an  experiment  by  the  company,  which  has  nearly 
35  miles  of  transmission  lines  connecting  nearby  towns. 
Mr.  R.  S.  Ashe  is  president  and  manager  of  the  company 
and  Mr.  H.  A.  Wehrly  is  superintendent. 


A  MOTOR-DRIVEN  ROAD  ROLLER. 


The  motor-driven  road  roller  shown  in  the  accompanying 

^tration  is  used  by  Mr.  George  Stump,  a  contractor,  for 

ing    roads  and  paving    streets  in   Independence,   Kan. 

1  he  roller  is  operated  by  a   lo-hp,  220-volt,   single-phase 

'notor,  to   which   energy    is   supplied   through    160    ft.    of 

'•■xible   cable     from    a    portable     step-down     transformer 

inted  on  cartwheels.     The  primary  side  of  this  trans- 

iier  can  be  tapped  on  to  any  2300-volt,  single-phase  dis- 

'Ution  circuit  in  the  neighborhood  of  the  street   to  be 


'-tractor's   Paving    Roller    Driven    by   10-hp   Single-Fhase   Motor. 

ed.  and  the  flexible  cable  carried  by  the  roller  is  long 

■igh  to  roll  any  local  300-ft.  block.  When  the  roller  is 
e  used  at  a  short  distance  from  the  existing  transmis- 

■;  lines  of  the  company  the  necessary  poles  are  quickly 
md  the  line  extended  at  cost  to  the  contractor.  Paving 
1<  to  be  done,  however,  is  usually  already  reached  by 
company's  lines,  and  then  it  is  only  necessary. to  run  a 

p  to  the  transformer  cart. 

'lis  cart  also  carries  a  watt-hour  meter,  which  is  read 

'egular  intervals  like  any  other  customer's  meter,  the 
ractor  paying  10  cents  per  kw-hour  for  the  energy 
!■    At  this  rate  the  cost  of  operating  the  roller  in  paving 

"ick  of  street  has  averaged  $6.  which  includes  rolling  the 

I  igh  ground  before  applying  the  crushed  rock,  rolling  the 

'■^hed   rock   and   then    finally    rolling   the    finished    brick 

'  I'lg.    The  cost  of  operating  the  electric  roller,  the  con- 

"or  declares,  is  much  less  than  maintaining  an  equiva- 

:  steam  roller. 

he  motor-driven  i-oUer  weighs,  complete,  15,000  lb.  with 

motor  in  place.    The  motor  runs  at  1200  r.p.m.  and  has 

speed  reduced  by  a  gear  and  pinion,  the  latter's  slow- 

-  ed   shaft   ending   in   a   bevel    pinion    which    drives    two 

ing  gears  in  opposite  directions.     By  means  of  clutches 


the  sprocket-wheel  shaft  which  chain-drives  the  rear  roller 
can  be  clutched  on  to  one  or  the  other  of  the  bevel  wheels 
for  driving  the  roller  in  the  forward  or  reverse  direction. 
The  motor  thus  remains  running  during  ordinary  operation, 
starting  and  stopping  of  the  roller  being  controlled  by  the 
clutches.  The  motor  is  provided  with  a  starter  near  the 
operator's  seat,  but  is  accelerated  idle  before  the  drive  is 
clutched  in.  The  driving  roller  is  4  ft.  in  diameter  and 
4  ft.  6  in.  wide,  while  the  front  roller  is  3  ft.  in  diameter. 
In  a  number  of  months'  operation  the  roller  has  proved  its 
ability  to  climb  almost  any  kind  of  a  grade,  even  through 
the  most  difficult  material.  It  has  been  operated  up  grades 
of  8  per  cent,  and  as  a  try-out  test  was  made  to  run  over 
a  series  of  8-in.  x  8-in.  timbers  placed  2  ft.  apart. 

The  roller  was  designed  by  Mr.  Stump  and  Mr.  W.  R. 
Murrow.  manager  of  the  Independence  Electric  Company, 
and  was  built  by  the  United  Iron  Works,  of  Independence. 


CENTRAL-STATION  DEVELOPMENT  AT 
FARGO,  N.  D. 

A    Plant    with  One  Consiuner    to    5.33    Inhabitants. 

The  commercial  development  of  the  central-station  busi- 
ness at  Fargo,  N.  D.,  by  the  Union  Light,  Heat  &  Power 
Company  presents  the  unusual  record  of  one  electric- 
service  customer  to  every  5.33  inhabitants.  This  rec- 
ord, which  is  equaled  by  comparatively  few  if  any  electric 
light  and  power  companies  of  the  United  States  operating 
in  cities  as  large  as  Fargo,  is  a  testimonial  both  to  the 
enterprise  of  the  central-station  management  for  a  number 
of  years  past  and  to  the  general  progressiveness  and  pros- 
perity of  the  population  of  Fargo. 

By  the  1900  census  Fargo,  N.  D.,  had  a  population  of 
^4-33^-  The  increase  of  population  was  49  per  cent  in  ten 
years.  Fargo  is  the  metropolis  of  North  Dakota  and  west- 
ern Minnesota.  It  is  the  center  of  a  great  wheat-raising 
country.  There  is  comparatively  little  manufacturing,  but 
there  are  fifty-six  wholesale  and  jobbing  houses  and  dis- 
tributing agencies  serving  the  large  territory  of  which 
Fargo  is  the  center.  There  are  fifty-seven  manufacturing 
industries.  Just  east  of  Fargo  across  the  Red  River  in 
Minnesota  is  the  city  of  Moorhead,  with  a  population  of 
about  5000.  Following  are  some  interesting  facts  and 
factors  bearing  on  the  development  of  this  business. 

On  Sept.  I,  1911,  the  company  had  2524  metered  lighting 
consumers.  138  metered  power  consumers  and  twenty-five 
flat-rate  consumers,  mainly  on  window-lighting  and  sign 
contracts.  The  connected  load  in  incandescent  lamps  was 
2161  kw.  There  were  117  500-watt  commercial,  arcs.  806 
electric  flatirons  and  five  moving-picture  machines;  ten 
flaming  arcs,  miscellaneous  heating  and  other  appliances 
to  the  number  of  seventy-two  of  500  watts  capacity  each 
average;  metered  signs,  fifty-one.  containing  2362  lamps; 
flat-rate  signs,  forty-nine,  containing  3126  lamps.  The 
total  connected  commercial  lighting  load,  exclusive  of 
power  and  heating,  was  2437  kw.  For  municipal  light- 
ing there  are  139  arc  lamps  taking  550  watts  each  and  209 
40-watt  tungsten  lamps.  In  addition  to  these  for  special 
downtown  street  lighting  there  are  137  five-lamp  orna- 
mental posts,  each  post  taking  340  watts.  The  total  con- 
nected city  lighting  load  is  125  kw.  The  total  of  city 
and  commercial  lighting  loads  is  2563  kw.  The  power 
load  consists  of  sixty-five  alternating-current  motors  with 
a  total  horse-power  of  293  and  303  direct-current  motors 
with  a  total  horse-power  of  1384.  The  total  motor  load 
is  1258  kw.  The  company  also  furnishes  power  to  the 
street  railway,  which  is  figured  for  statistical  purposes  as 
a  connected  load  of  123  kw.  Including  this  the  connected 
load  for  all  purposes  figures  3945  kw.  The  alternating- 
current  portion  of  the  system  is  supplied  through  138 
transformers  with  a  total  capacity  of  861  kw.     There  are 
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39.3  miles  ui  puit  iiiicb.  1  his  is  equivalent  to  about  8y  ft. 
of  pole  line  per  consumer.  The  station  capacity  is  lOio  k\v, 
which  is  equivalent  to  about  60  watts  per  capita  of  popula- 
tion. The  maximum  demand  on  the  station  Sept.  i  was 
1205  kw.  The  load-factor  for  the  week  ended  Sept.  i  was 
2S  per  cent. 

The  lighting  rates  are  based  on  1 1  cents  per  k\v-hour  for 
the  first  100  kw-hours,  9  cents  for  the  second  100  kw-hours 
and  step-by-step  reductions  for  additional  amounts  until 
all  energy  over  10,000  kw-hours  per  month  is  sold  at  3.55 
cents.  The  power  rate  for  the  first  500  kw-hours  per 
month  is  6.66  cents,  with  step-by-step  reductions  for 
amounts  in  excess  of  this  consumption.  The  customary 
discount  of  10  per  cent  lor  prompt  payment  of  lighting  and 
power  bills  is  allowed.  The  company  is  owned  by  the 
Xorthern  States  Power  Company,  which  in  turn  is  con- 
trolled by  H.  M.  Ryllesby  &  Company,  of  Chicago. 


ADVERTISING  ELECTRICAL  NOVELTIES. 


The  general  public  now  knows  that  devices  for  adding  to 
the  convenience  of  home  operations  are  on  the  market,  and 
may  be  had  of  dealers  or  central  stations,  many  of  which 
have  departments  for  the  sale  of  equipment  of  this  kind. 
The  problem  before  the  new'  business  department  in  seeking 
to  build  up  a  larger  consumption  of  energy  in  the  operation 
of  domestic  apparatus,  then,  is  to  present  the  advantages 
which  it  possesses  in  a  striking  form,  and  one  that  will 
attract  attention. 

While  the  newspaper  advertisements  and  other  notices 
issued  by  the  company  may  refer  effectively  to  this  branch 
of  the  business,  it  has  been  found  by  many  managers  that  a 
graphic  display  is  better  than  any  other  kind.  Actions 
speak  louder  than  words,  and  the  pictorial  presentation  of 
electrically  operated  irons,  toasters,  etc.,  is  much  more 
eflfective  than  when  one  is  merely  told  about  it.  In  solving 
the  question  of  graphic  display  one  idea  worth  general 
adoption  is  the  distribution  of  photographs  in  the  form  of 
post-cards,  each  of  the  pictures  showi  ig  some  phase  of 
domestic  economy  in  which  electricity  plays  a  part. 

The  traffic  manager  of  an  Ohio  Valley  lighting  company 
decided  that  in  order  to  get  the  best  results  he  would  make 
his  own  photos,  instead  of  buying  them  from  noveltv  manu- 


Fig.    1— Post    Card    Advertising    Use    of    Toaster. 

facturers,  who  frequently  ofifer  the  same  sort  of  picture  to 
a  dozen  different  users.  He  succeeded  in  securing  the  ser- 
vices of  two  well-known  young  women  of  that  city,  and 
they  agreed  readily  to  pose  for  his  camera.  The  result  was 
that  he  secured  a   series  of  pictures  which   are   attractive 


nurely  as  photograplis,  and  which  are  certain  to  be  kept 
by  the  people  who  receive  them.  The  series  consists  of 
fifteen  views,  some  of  which  are  reproduced  herewith. 

The    post-cards    upon    which    the    pictures    have    been 
mounted  are  sent  out  at  regular  intervals  to  a  selected  list 
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Fig.  2— Post  Card  Advertising  Use  of  Percolator. 

of  consumers,  care  being  taken  to  select  those  most  likely 
to  be  in  the  market  for  modern  ilevices  for  the  home.  This 
particular  company  maintains  a  department  fi;r  the  sale  of 
equipment  of  this  sort  at  its  general  offices,  and  it  is  re- 
ported that  a  healthy  increase  in  the  demand  has  been 
noted  since  the  cards  have  been  in  circulation. 


EASILY    UNDERSTOOD    STATEMENTS    OF    RATES. 


Rates  for  electric  service  which  involve  a  discount  on  a 
part  of  the  bill,  which  discount  is  based  on  a  certain  num- 
ber  of   hours"   use   per   month   of   a   consumer's   connected 
load  or  maxinmm  demand,   or   upon   some  assumed  maxi- 
nuun  demand  calculated  from  his  connected  load,  have  long 
been  common  among  the  more  progressive  electric-service 
companies  and  recently  have  been  required  in  most  of  the 
cases  before   the  Wisconsin  Railroad  and  Public  Service 
Commission  where  that  commission  has  specified  the  rates 
to  be  charged.     The  principal  valid  objection  urged  againsi 
this  system   has  been  the   difficulty   of   stating  the  rate  ii 
such  a  way  that  the  consumer  can  understand  it.    It  is  prob 
able  that  the  majority  of  consumers  who  are  served  witl 
electricity  under  such  rate  systems  do  not  really  understaiu 
the  rates.     It,  therefore,  should  be  a  matter  of  much  stud' 
on  the  part  of  the  electric-service  company  to  state  its  rate 
in   as  popular  and  easily  understood  language  as  possible 
avoiding  technical  terms  except  w-here  absolutely  necessar; 
and  remembering  that  the  every-day  language  of  the  mai 
in  the  central-station  business  is  worse  than  Greek  to  th 
ordinary  consumer.     The   following  suggestions  as  to  tb 
wording  of  published  rate  sheets  are  offered  by  a  manage 
who   has   given   the   matter   considerable   thought   and  ha 
drawn  up  the  rate  sheets  for  a  number  of  companies.   The 
represent  an  attempt  to  state  the  case  in  plain  language  s 
that  the  ordinary  consumer  or  uneducated  employee  of  tb 
company  can  easily  figure  the  rate  on   anv  consumer's  ii 
stallation. 

In  order  to  make  matters  plain  to  the  electric-.servic 
company  reader  who  may  wish  to  know  the  foundation  c 
the  rate  specified  before  seeing  its  popular  statement,  a 
example  is  given  of  a  rate  sheet,  first  as  it  was  actual 
drawn  up  by  the  manager  in  technical  language,  showii 
the    fimdamental    derivation    nf   the    rate,    .ind    second   tl 


-MBER    4.    191 1 


RI.  ECTK  IC.\  L     WOKI.n. 


1143 


popular  statcnieiu  of  the  rate  a^  made  up  lor  publication. 
The  actual  figures  given  are,  of  course,  simply  for  the  pur- 
pose of  an  example  and  only  represent  the  practice  of  one 
company  with  a  given  set  of  local  conditions.  The  follow- 
ing is  the  technical  statement  of  the  rate  system. 

TECHNICAL  STATEMENT  OF  RATES. 

Electric  lighting  rate:  14  cents  per  k\v-hour  for  electrical 
energy  used  equivalent  to  thirty  hours"  use  per  month  of  the 
consumer's  maximum  demand,  the  maximum  demand  being 
estimated  by  the  rules  given  below.  For  electrical  energy 
used  in  excess  of  one  hour's  use  per  day  of  the  consumer's 
maximum  demand.  6  cents  per  kw-hour.  Alinimum  bill, 
$1  per  month. 

The  following  arc  rules  for  estimating;  the  maximum 
lighting  demand: 

For  stores,  offices,  depots,  restaurants,  livery  stal>les  and 
all  places  of  business  where  all  the  lamps  are  lighted  dur- 
nig  the  company's  heavy-load  period,  that  is  from  5  to  6 
p.  m.  in  winter,  the  maximum  demand  shall  be  counted  as 
the  full  connected  capacity  of  lamps. 

For  hotels  and  boarding  houses,  public  halls,  churche,'; 
and  theaters  the  maximum  load  shall  be  counted  as  one-half 
;he  connected  capacity  in  lamps. 
For  residences  count  the  maximum  demand  as  40  watts 
I  for  each  room  in  the  house,  exclusive  of  bathroom,  base- 
ment, porches,  stairways,  attics,  storerooms,  small  halls, 
entrances,  woodshed  and  barn.  Small  motors  of  J4  hp  and 
less  and  electric  irons  or  other  heating  appliances  are  not 
counted. 

Unlimited  power  rate :     Twelve  cents  per  kw-hour  for 
electrical  energy  used  equivalent  to  thirty  hours'  per  month 
.of  the  consumer's  maximum  demand,  the  rules  for  estimat- 
ing the  maximum  demand  being  given  later.     Six  cents  per 
kw-hour  for  electrical  energy  used  in  excess  of  the  fore- 
going amount. 
f~>ff-peak  power  rate :     Power  consumers  agreeing  not  to 
rate  motors  between  4:30  and  8  p.  ni.  during  Xovem- 
.  December,  January  and  February  will  be  given  the  reg- 
.ular  unlimited  power  rate  less  4  cents  per  kw-hour  on  the 
'i2-cent  portion  of  the  bill. 

Minimum  bill.  $1  per  horsepower  connected  per  month. 
he  rule  for  estimating  the  maximum  power  demand 
!  consumer  is  to  take  I  kw  per  horse-power  of  motor 
nected,  except  where  a  motor  is  much  underloaded  and 
^umer  desires  a  test.  In  such  case  the  company  will 
'-;e  a  test  for  such  period  as  seems  to  it  best  to  determine 
real  maximum  demand. 

POPULAR  STATEMENT  OF  THE  SAME  RATES. 

Flectric  light.  14  cents  per  kw-hour  for  the  first  portion 

'he  monthly  bill  and  6  cents  per  kw-hour  for  the  second 

remaining   portion.     The   number   of   kw-hours   in    the 

•  portion  is  determined  as  follows: 

!"or  stores,  offices,  depots,  restaurants,  livery  stables  and 

tilaces  of  business  multiply  by  30  the  connected  capacity 
he  lamps  in  kilowatts. 

For  private  residences  multiply  the  number  of  rooms  in 
house  by   1.2  kw-hours.   but  do   not   count  bathrooms. 

•ments,   cellars,   porches,   stairways,   attics,    storerooms, 

Til  halls,  entrances,  woodsheds  and  barns. 

l"or  hotels,  boarding  houses,  public  halls,  churches  and 

nters  multiply  by  30  the  connected  capacity  of  the  lamps 

kilowatts  and  divide  by  2. 

"Do  not  count  flatirons,  heating  and  cooking  appliances 

vacuum  cleaners  as  connected  load. 

When  the  kw-hours  used  in  a  month  as  shown  by  the 
cter  are  equal  to  or  less  than  the  first  portion  the  rate  on 
e  whole  bill  is  14  cents  per  kw-hour. 

"\Vhen  the  kw-hours  used  in   a  month   exceed  the   first 

rtion  all  of  the  kw-hours  of  the  first  portion  are  to  be 

led  at  14  cents  and  all  in  excess  of  the  first  portion  arc 

He  billed  at  6  cents  per  kw-hour. 


"llie  number  of  kilowatts  taken  by  various  kinds  of  in- 
candescent lamps  to  be  used  in  estimating  under  the  fore- 
going rules  is  as  follows : 


Kind   of   Lamps.  Kilnwaiir' 

16-cp  carbon-filamcnl , "50 

8-cp  carbon-tilaiiKiit OJO 

.?2cp  carbon-l.l.imciit    100 

20-cp  tamahiin-lilanient    (40-watt)     O-tO 

•tOcp  lanlalum-tilamcnt     (80-watt)      080 

20-cp  tungsten-lilamcm    (25-watt)     02.^ 

32-cp  tuiigstcn-hlamcnt    (40-watl)     j 0-)0 

48-cp  tungsten-filament    (60-watl)     060 

80  cp  tungsten-lilament    (lOO-watt)     100 

120cp  tungsten-filament    (l.SO-watt)     150 

200cp  tungsten-filament    (250.w3tt)     250 

350-cp  lungsten-filanient    (400-watt)     400 

450  cp  tungsten-filament    (500-watt)     500 

"The  minimum  monthly  lighting  charge  is  $l  for  serv- 
ice, and  no  service  will  be  accepU-<l  or  billed  for  less  than 
this  amount. 

"Power  rates  on  unlimited  contract:  1.2  cents  per  kw-liour 
for  the  first  portion  of  the  bill  and  4  cents  per  kw-hour 
for  the  second  or  remaining  portion.  To  determine  the 
first  portion,  multiply  the  horse-power  of  the  motor  by  30. 

"Power  rates  on  limited  ofif-peak  contract:  8  cents  per 
kw-hour  for  the  first  portion  of  the  monthly  bill  and  4 
cents  for  the  secondary  or  remaining  portion.  Consumers 
accepting  this  limited  off-peak  power  rate  must  do  so  with 
the  express  understanding  and  agreement  that  in  considera- 
tion of  the  reduced  rate  they  are,  when  requested  by  the 
company"s  representative,  to  discontinue  operation  of  motors 
between  4:30  p.  m.  and  8  p.  m.  between  Oct.  15  and  Feb. 
15  whenever  the  company "s  reserve  plant  capacity  is 
needed  during  these  hours  for  other  purposes. 

"No  power  service  will  be  rendered  for  less  than  $1  per 
horse-power  or  fraction  thereof  of  motor  connected  per 
month. 

"Voltage :  The  company  will  aim  to  maintain  as  near 
as  possible  to  109  volts  at  consumer's  lamp  terminals  if 
buildings  are  properly  wired,  and  218  volts  at  motor  ter- 
minals. 

"A  kilowatt  is  equal  to  1000  watts,  thus  ten  loo-watt 
tungsten  lamps  equal  i  kw  of  connected  load." 

There  is  another  popular  method  of  stating  the  same 
rate  system  which  may  appeal  to  some  as  being  easier  to 
understand  at  first  reading  than  the  foregoing.  This  method 
of  statement  is  based  on  the  discount  idea  and  may  appeal 
to  some  minds  more  easily  than  the  foregoing  method. 
The  same  rates  stated  according  to  the  discount  method 
would  be  as  follows : 

ANOTHER  POPULAR  STATEMENT  OF  THE  RATES. 

"Electric  light:  14  cents  per  kw-hour.  A  discount  of  8 
cents  per  kw-hour  will  be  given  on  whatever  portion  of  a 
consumer's  monthly  bill  exceeds  said  consumer"s  discount 
limit.     This  limit  is  figured  for  each  consumer  thus: 

"For  stores,  offices,  depots,  restaurants,  livery  stables 
and  all  places  of  business  multiply  by  30  the  total  capacity 
in  kilowatts  of  the  lamps- connected. 

"For  private  residences  multiply  the  number  of  rooms 
in  the  house  by  1,2  kw-hours,  but  do  not  count  bathrooms, 
basements,  cellars,  porches,  stairways,  attics,  storerooms, 
small  halls,  entrances  woodsheds  and  barns. 

"For  hotels  and  boarding  houses,  public  halls,  churches 
and  theatres  multiply  by  30  the  connected  capacity  of  the 
lamps  in  kilowatts  and  divide  by  2. 

■'Do  not  count  flatirons  heating  and  cooking  appliances 
or  vacuum  cleaners  as  connected  load. 

"When  the  kw-hours  used  in  a  month  exceed  the  con- 
sumer's discount  limit  as  figured  by  the  rules  just  given  the 
kw-hours  in  excess  of  the  discount  limit  will  be  billed  at 
a  discount  of  8  cents  per  kw-hour  from  the  base  rate  of 
14  cents,  or.  in  other  words,  at  a  net  rate  of  6  cents  per 
kw-hour." 

Where  there  are  more  than  two  rates  the  terms  "first 
di.'scoimt  limit."  "second  discount  limit."  etc..  can  be  used. 
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Wiring  and  Illumination 


AN       ELECTRIC      FOUNTAIN      IN     THE     CLASSIC 

GARDEN  OF  A  NEW    ORLEANS    PRIVATE 

HOME. 


Tlie  central  feature  of  an  exquisitely  arranged  Italian 
garden  covering  the  terraces  of  the  magnificent  St.  Charles 
Avenue  residence  of  Mr.  Lawrence  Fabacher,  of  New 
Orleans,  is  an  electric  fountain,  on  which  is  projected  the 
colored  illumination  of  a  30-anip  arc  lantern.  The  color 
changes  in  the  lantern  are  effected  by  a  revolving  disk 
driven  by  a  small  motor,  the  entire  lamp  and  mechanism 
being  concealed  in  the  structure  above  the  fountain.  The 
display  was  designed  by  Mr.  Fabacher  and  executed  locally, 
having  been  completed  only  within  the  last  few  days.  The 
cost  is  reported  to  have  been  several  thousand  dollars,  so 
that  such  fountains  are  not  likely  to  become  household 
necessities  in  modest  homes,  according  to  Mr.  W.  E. 
Clement,  contracting  agent  for  the  New  Orleans  Railway  & 
Light  Company,  which  furnishes  the  electrical  energy.  The 
effect  of  the  changing  hues  on  the  bubbling  water  is  de- 
clared to  be  most  pleasing  amid  the  dark  settings  furnished 
by  the  classic  garden. 


METHODS  OF    SOLDERING  WIRES    IN  TERMINAL 
LUGS. 


By  H.  D.  George. 

Where  many  terminal  lugs  are  to  be  soldered  to  con- 
ductors a  convenient  and  time-saving  method  of  making  the 
connections  is  to  melt  a  pot  of  solder  over  a  plumbers' 
furnace,  pour  the  solder  in  the  hole  in  the  lug  and  then 
plunge  the  bared  end  of  the  conductor  into  it,  as  shown 
in  Fig.  I.  The  insides  of  the  holes  of  all  commercial  lugs 
are  "tinned"  so  the  solder  adheres  to  them  readily,  and 
the  bared  end  of  the  conductor  should  also  first  be  tinned. 
This  may  be  done  as  follows:  The  end  of  the  wire  is  care- 
fully scraped  with  a  knife  or  with  a  piece  of  fine  sandpaper 
(the  sandpaper  is  best  because  it  cannot  nick  the  wire) 
and  then  smeared  with  soldering  flux  and  thrust  into  the 
solder  pot.  If  a  soldering  stick  is  used  the  wire  must  be 
heated  somewhat  in  the  solder  before  the  stick  compound 
will  melt  and  adhere.  It  requires  but  a  fraction  of  a 
minute  to  "tin"  the  wire  end  in  the  pot.  After  removal 
the  end  should  be  knocked  against  some  solid  object  to 
remove  surplus  solder. 

Immediately   after    the   tinned   end    is   pushed    into    the 


Section  Elevation 

Fig.   1 — Soldering   Wire  in   Lug. 

hole  in  the  lug  the  lug  should  be  soused  with  a  piece  of 
wet  waste  to  cool  it  rapidly.  The  job  is  finished  by  scrap- 
ing or  filing  off  any  shreds  or  globules  of  solder  that 
adhered  to  the  exposed  surfaces  of  the  lug  and  by  bright- 
ening it  with  fine  sandpaper  if  necessary. 


The  insulation  from  the  conductor  ends  should  be  cut 
back  just  far  enough  so  that  it  will  abut  against  the  shoul- 
der of  the  lug,  as  suggested  in  Fig.  2  A.  The  appearance 
is  very  unsightly  and  indicates  careless  work  if  there  is  a 
gap  between  the  shoulder  and  the  insulation,  as  at  B.     If 
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Fig.  2 — FInlslied   Connections. 

because  of  some  mishap  a  connection  does  result,  having 
the  appearance  of  Fig.  2  B  a  partial  correction  can  b( 
made  by  filling  the  gap  with  servings  of  tape,  as  shown  a 
Fig.  2  C.  The  tape  of  the  standard  J^-in.  width  should  bi 
torn  into  strips  about  yi  in.  wide  before  applying. 

Only  enough  molten  solder  should  be  poured  into  th 
hole  in  the  lug  to  fill  it  almost  to  the  brim  when  th 
conductor  is  in  position.  If  too  much  is  poured  in  it  wiJ 
be  squeezed  out  by  the  wire  and  will  flow  over  the  luf 
It  must  then  be  removed  at  a  sacrifice  of  time. 

Another   method   of   soldering  wires   in   lugs   is   to   hea 
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Torcli   and   Solder  Wire. 


the  lug  with  a  blow-torch  flame,  as  outlined  in  Fig. 
When  the  lug  is  sufficiently  hot  wire  solder  is  fed  into  t 
hole.  The  solder  melts  and  the  bared  conductor  end 
then  thrust  into  it,  as  above  described.  However,  the  u 
of  a  blow  torch  in  this  way  should  be  avoided  if  possib 
as  it  blackens  the  exposed  surfaces  of  the  lug.  A  thorou 
cleaning  with  fine  sandpaper  is  then  necessary,  and  tl 
requires  considerably  more  time  than  is  justifiable. 


CANDLE-POWER  LIFE    PERFORMANCE    OF 
INCANDESCENT  LAMPS. 


By  G.  S.  Merrill. 
The  mean  spherical  candle-power  or  the  total  lumens  g  ■ 
erated  by  a  light  source  is  the  proper  basis  for  judging  * 
performance.  This  fact  is  generally  recognized  and  ne  ^ 
no  discussion.  In  calculations  and  tests  involving  inc  - 
descent  lamps  it  has  been  the  common  practice  to  use  '■' 
mean  horizontal  candle-power  as  a  basis  from  which  e 
mean  spherical  candle-power  could  be  derived  if  desi  I. 
by  the  use  of  reduction  factors*  applying  to  the  partic^  f 
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type,  kind  and  size  of  lamp  under  consideration.  It  lias 
been  found  that  the  reduction  lactor  is  very  uniform  lor 
new  lamps  of  the  same  kind  and  hence  can  be  used  as  an 
easy  way  of  obtaining  the  initial  mean  spherical  candle- 
power  from  measurement  of  the  mean  horizontal  intensity. 
However,  tlie  use  of  a  reduction  factor  may  give  misleading 
results  when  applied  to  other  than  the  conditions  for  which 
it  has  actually  been  determined.  The  common  acceptance 
and  use  of  mean  horizontal  candle-power  as  indicating 
lamp  performance,  on  the  evident  assumption  that  the 
total  light  fiux  bears  a  constant  relation  to  the  horizontal 
intensity,  has  led  to  considerable  error  in  judging  the  true 
performance  of  some  types  of  lamps. 

In  the  case  of  the  regular  tantalum  lamps  the  effect  of 
service  is  to  darken  the  bulb  in  a  distinct  band  about  the 
horizontal  projection  of  the  filameiit,  due  to  the  concentra- 
tion of  the  filament  in  a  relatively  short  axial  length  and  to 
the  pro.ximity  of  the  filament  to  the  side  of  the  bulb.     This 
distribution  of  blackening  serves  to  reduce  the  mean  hori- 
zontal   candle-power.     However,    it    is    important   to    note 
that   the    reduction    in    mean    horizontal    candle-power    re- 
sults   only    in     part     from     the    absorption     of     light     by 
,  the    darkened     band     and     that     a     part    of     the  reduc- 
tion    is     due     to     the     fact     that     some     of     the     light 
'  that  would  normally  pass  through  the  bulb  in  a  horizontal 
direction  is  reflected  from  the  deposit  of  the  sloping  sides 
'of  the  bulb  through  the  tip  end  of  the  lamp.     The  mean 
.  spherical  candle-power,  therefore,  does  not  decrease  nearly 
as  much  as  does  the  mean  horizontal  in  this  case,  and  con- 
sequently the  change  of  mean  horizontal  candle-power  with 
.'crvice  can  be  no  criterion  of  the  real  lamp  performance. 
Since  light  is  reflected  through  the  tip  end  of  the  lamp  as 
■'ccoraes  old  the  mean  lower  hemispherical  candle-power 
-  not  decrease  as  much  as  either  the  mean  horizontal  or 
l:i  spherical.     The  same  general  considerations  that  ap- 
ply to  the  tantalum  lamps  apply  to  those  tungsten-filament 
'amps  w'hose  construction   is   somewhat  similar,   and  point 
■he  conclusion' that  changes  in  mean  horizontal  candle- 
tr  with  service  should  not  be  used  in  judging  the  per- 
irmance  of  different  kinds,  sizes  and  types  of  lamps,  since 
■he  corresponding  changes  in  total  light  flux  may  be  very 
'ifferent  in  different  lamps. 

n  carbon-filament  lamps  the  filament  conforms  some- 
t  to  the  shape  of  the  bulb  and  the  blackening  is  dis- 
.ited  much  more  uniformly  over  the  side  and  tip  end. 
sequently  the  reduction  factor  changes  only  a  very  little 
1  service,  so  that  the  total  light  flux  varies  approximately 
•  direct  ratio  to  the  mean  horizontal  candle-power  dur- 
ihe  normal  life  of  the  lamp.  When  the  mean  horizontal 
i'.e-power  of  a  clear  iio-volt,  50-watt  or  6o-watt  carbon 
:i  in  a  straight-sided  bulb  has  reached  80  per  cent  of  the 
:al  value,  the  mean  spherical  candle-power  will  have 
'bed  approximately  80  per  cent  of  its  initial  value  also, 
reas  when  the  mean  horizontal  candle-power  of  a  clear 
watt,  no-volt  drawn-wire  tungsten-filament  in  a 
ight-sided  bulb  has  dropped  to  80  per  cent  mean  hori- 
'al  its  mean  spherical  candle-power  will  be  about  83  per 
'  of  the  initial.  In  order  that  the  latter  lamp  may  show 
'ame  percentage  depreciation  in  mean  spherical  candle- 
or  as  the  carbon  lamp  it  should  be  run  to  about  75  per 
mean  horizontal  rather  than  to  80  per  cent,  and  since 
this  particular  lamp  the  hours  to  75  per  cent  or  previous 
i-out  are  nearly  20  per  cent  greater  than  the  hours  to 
■  er  cent  or  previous  burn-out.  it  is  evident  that  to  judge 
nerformance  on  the  basis  of  life  to  80  per  cent  mean 
"^zontal  candle-power  in  comparison  with  carbon  lamps 
■he  same  percentage  is  exceedingly  unjust. 
is  important  to  express  the  performance  of  metal-fila- 
*  lamps  in  terms  oi  total  light  generated  rather  than  in 
IS  of  horizontal  intensity,  since  otherwise  these  lamps 
•ive  no  credit  for  a  part  of  the  light  flux  they  produce, 
they  are  at  a  considerable  disadvantage  where  the  life 
estimated  to  80  per  cent  of  initial  mean  horizontal  in- 


tensity rather  than  to  &  per  cent  of  the  mean  spherical  in- 
tensity which  corresponds  to  the  commonly  accepted  "use- 
ful life"  of  carbon  lamps.  The  fact  that  the  reduction 
factor  changes  in  a  dift'erent  manner  and  in  different 
amounts  according  to  the  size  and  shape  of  bulb,  to  the 
disposition  of  the  filament  in  the  bulb,  and  finally  to  the 
initial  specific  consumption  at  which  the  lamps  are  operated, 
indicates  the  necessity  of  using  the  mean  spherical  candle- 
power  performance  on  life  test  where  comparative  per- 
formance or  where  cost  of  producing  light  with  different 
lamps  is  to  be  determined. 


FIRE  HAZARD  AND    INSURANCE  RATES  IN 
POWER  PLANTS. 


By  C.  J.  Williams. 

The  subject  of  insurance  costs  to  electrical  plants  is 
worthy  of  much  better  consideration  than  has  usually  been 
given  it  in  the  past  by  plant  owners.  A  noticeable  growth 
in  interest  has  recently  taken  place  and  nuicli  is  being 
written  on  the  subject  by  operating  electrical  men.  A 
salient  feature  of  most  of  the  discussions  appearing  in  con- 
vention reports  and  the  technical  press  is  the  entire  absence 
of  any  comment  on  the  various  fire  hazards  existing  in 
stations  and  the  undivided  attention  given  to  insurance 
charges  for  the  stations  containing  those  hazards.  The 
effect  is   attacked  without   reference   to  the  cause. 

Another  point  of  interest  is  the  apparent  failure  of  in- 
surance engineers  to  give  due  publicity  to  their  methods 
for  measuring  fire  hazards  in  this  class  of  buildings.  Out 
of  this  lack  of  co-operation  observable  between  plant  own- 
ers on  the  one  hand  and  insurance  companies  on  the  other 
the  tendency  has  been  growing  for  the  former  to  impute 
unjust  discrimination  against  power  plants  in  insurance 
ratings  and  for  the  latter  to  assume  negligence  toward  un- 
deniable fire  hazards  to  be  universal  among  plant  operators. 
The  community  of  interest  actually  existing  should  be 
able  to  overcome  such  petty  barriers. 

It  may  be  admitted,  for  instance,  that  insurance  ratings, 
though  made  from  actual  condition  reports,  may  suffer  at 
times  from  the  inadequate  appreciation  by  non-technical 
inspectors  of  influencing  variations  of  power  plants  from 
ordinary  types  of  construction  and  operation.  Such  re- 
ports will  fail  to  give  proper  apportionment  between  struc- 
tural and  occupational  hazards  and  give  excuse  for  im- 
putation of  incompetency  of  the  report  and  its  result  in 
rate  estimates. 

In  passing,  however,  it  is  well  to  note  that  this  lack  of 
suitable  knowledge  by  the  inspector,  vifith  its  resultant  er- 
rors, has  offsetting  it  a  far  more  general  lack  of  apprecia- 
tion by  light-plant  managements  of  the  elements  of  fire 
hazard  in  their  building  arrangements  and  use.  Three  out 
of  four  service  companies  could  effect  a  reduction  of  25 
per  cent  in  fire  insurance  by  an  ordinary  thorough  house 
cleaning.  Many  can  do  still  more.  And  a  saving  in  main- 
tenance cost  is  contingent  on  the  same  class  of  improve- 
ments. 

The  dearth  of  information  among  plant  owners  on  plant 
fire  hazard  is  only  such  as  might  be  expected  from  the 
low  average  proportion  of  the  total  number  of  fires  to  the 
total  number  of  plants  and  the  much  lower  number  of  fires 
due  to  any  one  of  the  many  different  causes. 

If  the  chance  of  serious  fire  in  any  one  plant  is  I  per 
'cent,  the  chance  from,  say,  oily  waste  might  be  I  in  10,000. 
The  low  total  probability  takes  a  serious  fire  into  one  plant 
only  once  in  100  years.  It  is  not  likely  that  the  average 
management  has  ever  even  heard  of  a  fire  from  workmen's 
clothing  on  steam  pipes,  from  puncture  in  oil-reactive  coils, 
or  one  of  the  hundred  recorded  causes.  The  plant  man 
has  been  trained  to  figure  on  what  happens  99  times  out  of 
100,  while  the  insurance  estimates  must  note  the  happen- 
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ing  in  the  ten-thousandth  case  as  a  considerable  propor- 
tional hazard.  A  charge  of  1  cent  per  $100  of  insurance 
may  be  a  considerable  proportion  of  insurance  rate  on  a 
particularly  well-arranged  station. 

The  insurance  inspector  is  at  least  working  from  a 
definite  rating  schedule,  which  applies  relative  estimates  to 
the  value  of  each  fire  hazard  in  the  plant.  The  fairness  of 
any  charge  is  a  question  of  amount  only,  and  this  must  be 
determined  by  the  experience  which  has  been  recorded, 
either  by  insurance  companies  or  the  power  plants  them- 
selves. 

The  Underwriters"  standards  set  forth  for  power  plants 
are  unusually  good,  only  because  builders  and  operators 
of  stations  neglect  to  consider  in  advance  the  fire-hazard 
problem  or  to  call  in  competent  advice. 

A  plant  building  may  be  readily  constructed  and  ma- 
chinery so  arranged  as  to  minimize  fire  risk  and  fire  rate 
and  not  in  any  way  prejudice  convenience  of  operation,  but 
distinctly  lower  fixed  charges  of  all  kinds. 

The  failure  so  to  construct  and  operate  may  be  largely 
ascribed  to  that  same  prevalent  carelessness  which  until 
recently  made  depreciation  accounts  a  rarity  and  entirely 
non-uniform.  Depreciation  has  become  largely  standard 
as  an  itemized  accounting  of  the  time  hazard.  The  itemized 
accounting  of  fire  hazard  nnist  be  recognized  as  no  less 
important. 

In  gathering  comparative  fire  data  among  lighting  com- 
panies, to  determine  the  justice  of  total  fire  rates  and 
component  charges,  figures  can  be  depended  upon  only 
when  they  include  complete  records  for  all  plants  over  large 
territories  and  for  many  years.  One  year  in  one  state 
among  half  the  plants  offers  no  basis  for  determining  fire 
probability. 

It  is  to  be  particularly  noted  that  managements  tend  to 
belittle  their  fire  losses  when  they  become  public  and  to 
supj)ress  entirely  data  on  small  fires  (which  might  have 
become  big  ones).  This  tendency  makes  true  analysis  of 
minor  hazards  difficult.  It  is  not  so  much  from  a  desire 
to  avoid  just  insurance  charges — there  may  even  be  no  in- 
surance carried — but  the  publication  makes  the  local  public 
distrust  the  reliability  of  service  and  stockholders  blame  a 
management  as  peculiarly  careless  when  it  may  even  be 
unusually  attentive  to  fire  prevention  details.  In  this  way 
other  plant  managements  fail  to  profit  by  the  bad  fire  ex- 
perience of  plants  in  their  immediate  neighborhood  and 
sometimes  of  their  own  plant. 

If  electrical  companies  will  collect  absolutely  thorough 
information  even  on  incipient  fires,  which  involves  much 
closer  investigation  and  more  active  co-operation  from 
superintendent  to  boiler  cleaner,  a  set  of  fire  estimates  might 
be  evolved  on  which  would  be  equitably  based  a  low  basis 
rate  to  cover  the  still  unanalyzed  hazard  and  a  set  of 
charges  justly  covering  each  fire  hazard  so  determined, 
whether  from  construction,  use  or  carelessness.  Improve- 
ment following  in  these  conditions  would  reduce  uncom- 
fortably large  insurance  charges  and  maintenance  leaks 
would  also  be  stopped. 

As  a  matter  of  fact,  the  Underwriters  have  quite  recentlv 
made  strong  efforts  for  this  closer  analysis  and  are  apply- 
ing over  the  central  and  western  parts  of  the  country  a 
schedule  with  a  basis  of  only  8  cents  per  $100  of  insurance 
carried. 

It  is  found  by  experience  that  those  plants  where  all  fire 
causes  and  fire  damageability  are  carefully  minimized  are 
greatly  benefited  by  the  elimination  of  charges  possible 
under  this  analytic  schedule,  whereas  those  plants  where 
fire  causes  and  susceptibilities  are  numerous  will  pav  for 
such  conditions  a  proportional  contribution  toward  the  total 
power-station  fire  loss  of  the  country.  Such  a  discrimina- 
tion, determined  by  conditions,  should  receive  the  active 
support  of  all  station  managements.  Present  standards  are 
briefly  as  follows : 

I.  Brick,   stone  or  reinforced  concrete   walls   and   parti- 


tions  J    in.    thick   and   increasing    fur   height   above    15    ft. 

2.  Partitions,  floors  and  roof  to  be  entirely  non-com- 
bustible. 

3.  Roof  and  floor  supports  to  be  fireproofed  to  prevent 
warping  from  Ulterior  or  exterior  fires. 

4.  Lighting  circuits  to  be  in  conduit.  Station  wiring  to 
have  non-combustible  covering  or  be  run  in  fireproof  ducts. 

5.  Heating,  if  any,  by  steam,  hot  water  or  hot  air. 

6.  No  machine  or  woodworking  or  combustible  supplies. 

7.  Switchboards  non-combustible,  oil  switches,  remote 
control  and  in  fireproof  room  cut  off  from  main  station.  Oil 
transformers  similarly  isolated  and  rooms  drained. 

8.  Waste  cans  used  for  oily  waste,  metal  lockers  for  ex- 
tra clothing  of  men.  Lubricating  oils  kept  in  metal  cabinets 
or   central   oiling   systems. 

9.  Sand  pails,  chemical  extinguishers  and  public  fire  pro- 
tection to  be  provided. 

Where  the  station  fails  in  any  of  the  foregoing  require- 
ments the  involved  fire  hazard  is  met  with  a  proportional 
charge  in  insurance  rate.  These  charges,  again,  are  neces- 
sarily more  or  less  interdependent.  Combustible  roof  or 
floor  will  make  otherwise  negligible  hazards  assume  con 
siderable  value.  Even  unprotected  steel  roof  or  floor  sup 
ports  have  made  almost  complete  fire  losses  by  warpint 
from  heat  of  comparatively  small  station  fires. 

The  station  covering  standard  requirements  will  possibl; 
have  one  chance  in  a  thousand  for  complete  destruction 
Or,  more  clearly,  out  of  1000  equal  valued  standard  sta 
tions  the  value  of  one  will  be  wiped  out  in  one  or  severa 
fires  somewhere  among  the  1000  plants  each  year.  A  mini 
mum  rate  of  10  cents  will  cover  these  losses,  or  by  furthe 
analysis,  say,  8  cents  on  station  and  15  cents  on  electric; 
contents,  which  are  more  damageable.  From  this  poii 
charges  must  be  added  for  each  fire  hazard  that  is  allowe 
to  exist.  If  values  subject  to  one  fire  increase,  which  wi 
be  the  case  in  larger  stations  than  the  average,  with  con 
bustible  roofs  or  floors  to  carry  fire,  an  area  charge  wi 
equalize  the  contributory  tax  toward  total  loss  among  tl 
1000  stations. 

If,  however,  only  one-half  the  stations  carry  full  i 
surance,  the  rest  carrying  from  one-fourth  to  one-half  ai 
paying  only  that  part  of  their  total  proportionate  tax,  tl 
fire  loss  will  remain  the  same  and  losses  cannot  be  indemi 
fied.  Either  all  rates  must  be  increased  to  meet  such  a  co 
dition  or,  more  equitably,  those  stations  paying  less  t: 
should  pay  higher  rate  of  tax,  since  they  are  still  inderanifi 
for  their  average  loss,  the  large  ones  being  very  rare,  wh 
paying  a  less  than  proper  share  toward  the  unchanged  to 
of  small  losses.  The  latter  method  is  employed  by 
surance  men  in  power-plant  schedule  application.  Instan( 
might  be  multiplied,  but  the  following  station  of  $300,c 
value  illustrates  hazards  and  rate  analysis  in  a  represen 
tive  modern  station  for  light  and  power : 


Present 
Condition. 

Wood 

Floor  ai 

Roof  R 

movec 

.08 
.0.! 
.Oi 
.02 
22 

OS 
.07 
.10 
.05 

10 

11 

.08 

1  Lack  of  parapets  between  wood-roofed  divisions. 

2  Roof  wood  sheathing  on  steel  trusses 

^02 

4.  Area  30.000  sq.  ft 

5.  Inflammable  insulation  on  exposed  wires. 

6.  44.n00-v3lt  oil  switches  and  oil  transformers    .. 

.0.1 
.0} 

.05 

<>.  No  protective  devices 

10.  Exposure   to  ordinary   windows   from   lumber 
yard  at  10  ft 

.05 
.11 

Most  of  the  charges  may  be  readily  removed  fromhe 
standard  building  by  inexpensive  improvements.  A(,ve 
investigation  by  operating  companies  will  usually  reve  ^ 
dozen  forgotten  or  overlooked  features  of  fire  hazard  ue 
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to  operation  methods  alone.  Kveii  construction  Jctects 
may  usually  be  removed  with  rate  reductions  which  will 
pav  good  return  on  the  investment,  lower  depreciation  being 
considered.  Power-station  designers  will  find  a  very  close 
relation  between  durability,  convenience  and  low  insur- 
ance. 

With  better  methods  employed  by  builders  and  operators 
ihe  present  wide  diversity  in  minor  defects,  giving  some 
excuse  for  errors  of  analysis  application  by  non-engineer 
inspectors  and  aiMing  seriously  to  insurance  charges  in  any 
event,  will  be  largely  done  away  with. 

Light  and  power  companies  having  risks  of  simple  fire- 
hazard  analysis  approaching  standard  will  gain  the  attitude 
toward  insurance  companies  now  held  by  fortunate  pos- 
sessors of  such  plants,  of  appreciation  for  assistance  to- 
ward economical  operation,  rather  than  of  continual  irrita- 
tion at  the  collection  by  insurance  companies  of  presumably 
exayu'crated   insurance  taxes. 


Letter  to  the  Editor. 


Electrical  Exhibit  at  Agricultural  Fairs. 

ill  Editor  of  Electrical  World: 

-in: — With  the  increasing  attention  ])aid   to   the   farmer 

■mi  his  electrical  needs  by  electric-service  companies,  and 

with  the  efforts  of  a  large  number  of  manufacturers  to  sell 

^mall   isolated    electric    plants    to    farmers    and   owners    of 

.country  estates,  it  is  rather  surprising  that  so  itw  electrical 

iconcems  exhibit  their  wares  at  the  various  state  fairs  held 

throughout   the   country.     It   is   true   that   a   few   electrical 

.manufacturers    do    take    advantage    of   the    opportunity    to 

Show  the  farmer  and  the  farmer's  wife  what  utilities  and 

L-onvcniences  they  have  to  offer,  but  the  number  of  concerns 

'iiat  are  awake   to   this   opportunity   is   surprisingly   small. 

My  national  and  state  associations  of  electrical  men  dis- 

■  the  possibilities  of  electricity  in  the  rural  districts  with 

\\  earnestness  and  elaboration,  but  the  state    tair<  and 


perhaps  other  agricultural  lairs  and  farmers'  institutes  offer 
an  actual  opportunity  to  "get  next"  to  the  farmer  that  ap- 
pears to  have  been  overlooked  by  electrical  business  men 
.nid  operators,  usually  so  alert. 

.\pplied  electricity  should  not  be  looked  upon  as  a  thing 
.ipart  in  American  life.  It  is  not  to  be  considered  as  some- 
thing available  only  in  cities.  Exhibit  rooms  are  maintained 
by  electric-service  companies  in  many  communities,  large 
and  small,  and  with  good  results.  Why  not,  therefore,  ex- 
tend the  idea  to  the  state  fairs,  where  the  farmers  go  to 
learn  the  developments  of  the  year?  The  .American  farmer 
is  usually  a  sensible,  intelligent  man,  with  money  to  spend. 
He  knows  niore  about  electrical  development  than  the 
average  electrical  man  thinks  he  does.  He  is  getting  around 
to  the  point  where  he  is  willing  to  consider  the  possible  use 
of  electric  lighting  and  electric  motors  in  his  business. 
Furthermore,  Mrs.  Farmer  is  beginning  to  think  there  is  no 
reason  why  she  should  not  have  electrical  conveniences  as 
well  as  the  city  woman — and  there  isn't. 

Where  available,  the  farmer  will  find  it  more  convenient 
and  satisfactory,  and  perhaps  more  economical,  to  use  cen- 
tral-station service.  l>ut  in  many  instances  it  is  imprac- 
ticable to  turn  to  this  source  of  supply,  and  in  that  case 
the  ruralist  is  not  to  be  takeii  out  and  shot  at  sunrise  because 
he  installs  an  isolated  plant.  The  private  plant  may  serve 
as  an  introduction  to  central-station  service  later.  In  the 
countrv,  as  in  the  city,  the  question  of  central-station  supply 
versus  private  plant  is  to  be  fought  out  on  its  merits,  in  each 
case  with  a  fair  field  and  no  favor.  Xow  is  a  good  time, 
when  the  possibilities  of  electrical  application  in  the  country 
are  being  realized  dimly,  for  central-station  men  and  iso- 
lated-plant advocates  to  show  some  nuitual  toleration  and 
respect.  Both  groups  should  pay  more  attention  to  the 
introduction  of  electrical  conveniences  where  none  now 
exist  than  to  the  pleasing  pastime  of  throwing  rocks  at  the 
other  fellows.  It  will  be  some  time  before  the  saturation 
point  is  reached  in  supplying  the  electrical  needs  of  the 
three  million  square  miles,  more  or  less,  of  these  United 
States. 

Chicago,  III.  James  T.  (ioRDON. 
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Generators,  Motors  and  Transformers. 

'<:>tOT   Hysteresis    in    Polyphase    Induction    Motors. — D. 

ERT.so.N. — The   author   first   emphasizes   that   it   is   erro- 

ns  to  assume  that  the  hysteresis  of  the  rotor  iron  in  an 

iiction  motor  is  a  cause  of  loss.     Except  for  the  high- 

lucncy  pulsations  in  the  teeth,  quite  the  reverse  is  true, 

if  the  hysteresis  could  only  be  made  large  enough  the 

r  would  run  without  slip,  and  consequently  also  without 

rotor  losses  except  those  due  to  mechanical  friction  and 

■lie  pulsations  just  mentioned.     On  the  other  hand,  the 

of  high-hysteresis  materials  will  raise  the  tooth  pulsa- 

loss  and.  owing  to  the  fact  that  these  materials  have 

'  ssarily   a    low   permeability,    increase   the   magnetizing 

rrenf   and   ccirresponding    stator    resistance    losses.     The 

rmer  effect  will  probably  be  small,  as  the  hysteresis  coni- 

nent  of  these   pulsation   losses  in   which   the  flux   is  not 

xrsed   will   he   small;   and   the   latter   effect   becomes  of 

;"irtance  only  when  the   reluctance  of  the  iron  becomes 

"parable  with  that  of  the  air-gap.     .An  improvement  in 

performance  of  the  motor  is  therefore  to  be  expected  by 

ng  high-hysteresis  iron,  especially  if  the  rotor  slots  are 

-ed  or  nearly  so. '  The  stampings   for  the  stator  should 

'if  a  low-loss,  special-allov  steel  brand,  such  as  "stalloy." 

those  of  the  rotor   should  be  of  the  cheapest  brand. 

■'    rotor  hysteresis   produces   a  torque  opposing  relative 


motion  of  flux  and  rotor;  the  hysteresis  torque  is  thus  a 
driving  torque  at  all  speeds  below  synchronism  and  a  re- 
tarding one  at  higher  speeds.  Its  amount  is  practically  con- 
stant, except  at  synchronism,  when  it  may  have  any  value 
not  exceeding  that  just  mentioned  and  may  act  in  either 
way.  Its  production  may  lie  explained  thus:  If  there  were 
absolutely  no  resistance  to  its  motion,  the  rotor  would  run 
at  synchronous  speed  with  its  axis  i;f  magnetization  coinci- 
dent with  that  of  the  rotor  field.  When  a  small  resistance 
is  apjjlied  the  rotor  drops  behind  a  little  until  the  torque 
due  to  the  relative  displacement  of  these  axes  balances  the 
load;  it  then  runs  at  synchronism  as  before,  but  keeping 
this  relative  position  of  the  two  axes.  W'ith  a  greater  load 
a  larger  displacement  is  retpiired  until  the  full  hysteresis 
torque  and  maximum  displacement  are  obtained.  When  the 
load  is  increased  beyond  this  the  rotor  slips  continuously 
and  the  balance  of  the  necessary  driving  torque  is  obtained 
from  the  rotor  currents.  The  axis  of  magnetization  con- 
tinues to  rotate  at  synchronous  speed,  at  a  fixed  distance 
behind  the  axis  of  excitation;  owing  to  the  relative  motion 
of  the  flux  axis  and  the  material  of  the  rotor,  energy  is  now 
absorbed  by  the  rotor  hysteresis  equal  to  the  hysteresis 
torque  multiplied  by  the  slip  speed.  The  power  taken  from 
the  stator  by  the  rotor  hysteresis  is  equal  to  the  same  torque 
multiplied  bv  the  synchronous  speed.     The  remainder,  equal 
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to  this  torque  multiplied  by  the  speed  of  the  rotor,  is  con- 
verted into  mechanical  power.  The  hysteresis  torque  is 
measured  by  the  work  done  in  rotor  hysteresis  per  unit 
angular  slip  of  flux  and  material;  it  is  consequently  constant 
for  a  given  flux,  as  the  energy  converted  into  heat  by  hyster- 
esis each  cycle  is  independent  of  frequency.  The  power 
taken  from  the  stater  due  to  this  cause  is  thus  constant 
beluw  synchronism  and  equal  to  that  spent  in  rotor  hyster- 
esis when  the  rotor  is  at  rest  but  the  flux  is  the  same.  The 
author  discusses  the  practical  possibilities  of  a  pure  hyster- 
esis motor  and  shows  that  there  is  no  field  for  it  except 
for  certain  special  purposes  where  a  self-starting  syn- 
chronous motor  of  small  output  is  required,  such  as  is  neces- 
sary in  connection  with  certain  laboratory  measurements. 
Additional  torque  at  synchronous  speed  can  be  obtained  by 
having  one  large  tooth  per  pole  on  the  rotor,  but  this  gives 
no  assistance  when  starting  or  when  the  rotor  begins  to 
slip. — Lond.  Electrician,  Oct.  13. 

Polyphase  Commutator  Machines. — F.  Nieth.\mmer  and 
E.  SiEGEi.. — The  authors  have  formerly  discussed  the  prob- 
lem of  the  belt  leakage  of  polyphase  induction  motors. 
They  now  discuss  the  upper  harmonics  of  the  fluxes  in  poly- 
phase commutator  motors.  In  the  ordinary  polyphase  in- 
duction motor  the  fundamental  waves  of  the  primary  am- 
pere-!'irns  and  of  the  secondary  ampere-turns  always  com- 
pensate each  other,  with  the  exception  of  those  necessary 
for  producing  the  useful  flux,  and  this  is  true  for  any  speed 
and  any  relative  position  of  stator  or  rotor.  The  upper 
harmonics  behave  differently  when  the  machine  is  at  rest 
and  when  it  is  running.  At  rest  they  are  directly  added 
together,  since  they  are  revolving  with  equal  speed,  but 
when  the  motor  revolves  this  is  no  longer  the  case.  The 
authors  show  now  that  it  is  different  with  polyphase  ma- 
chines with  commutator.  The  rotary  ampere-turns  pro- 
duced by  the  rotor  winding  are  independent  of  the  speed, 
and  each  upper  harmonic  maintains  its  speed  rotation  at  all 
speeds  of  the  motor.  The  secondary  ampere-turns  behave 
just  like  the  primary  ampere-turns,  and  both  are,  therefore, 
directly  added  together  at  all  speeds.  The  phenomena  in 
the  machine  are  the  same  at  all  speeds  and  comparable  with 
those  at  a  short-circuit  of  an  induction  motor  at  rest  for  a 
given  position  of  its  rotor.  Just  as  the  belt  leakage  can  be 
changed  in  induction  motors  by  changing  the  relative  posi- 
tion of  stator  and  rotor,  so  the  same  result  can  be  obtained 
in  the  polyphase  commutator  motor  by  displacement  of  the 
brushes.  The  authors  first  deal  with  three-phase  machines 
and  then  with  two-phase  machines. — Elck.  u.  Masch. 
(Vienna),  Sept.  24. 

Speed  Regulation  of  Series  Commutator  Motors. — A  note 
on  a  recent  British  patent  (26,119,  Oct.  5,  1911)  of  J.  Gray 
(Latour).  Each  phase  winding  on  the  stator  is  perma- 
nently connected  in  series  with  the  corresponding  phase 
winding  of  a  transformer,  the  secondary  winding  of  which 
is  taken  to  the  brushes.  By  means  of  a  two-way  switch  the 
stator  windings  can  be  star-connected  for  low  speeds  and 
for  starting,  and  delta-connected  for  higher  speeds. — Lond. 
Elec.  Eng'ing,  Oct.  12. 

Frequency  Transformers. — .^  note  on  a  recent  British 
patent  (600,  Sept.  21,  1911)  of  Brown,  Boveri  &  Company. 
In  one  method  of  transferring  power  at  one  frequency  from 
a  primary  set  of  mains  to  another  set  of  mains  at  a  different 
frequency  two  induction  motors  with  slip  rings  are  used, 
coupled  to  the  same  shaft.  A  stationary  winding  connected 
to  two  sets  of  brushes  is  also  provided,  either  as  a  separate 
machine  or  on  the  same  shaft  as  the  induction  motors.  The 
stator  of  one  of  the  latter  is  connected  between  the  primary 
mains  and  its  rotor  to  one  set  of  these  brushes,  while  the 
stator  of  the  second  motor  and  the  other  set  of  brushes 
are  connected  to  the  secondary  mains,  the  rotor  being  short- 
circuited.  The  power  supplied  by  one  machine  is  trans- 
mitted to  the  mains  at  half  the  frequency,  partly  through 
the  slip  rings  and  partly  by  the  machine  acting  as  generator, 
the  machines  having  the  same  number  of  poles  and  running 


at  the  same  speed.     The  power  can  be  varied  by  altering  the 
excitation  of  the  winding. — Lond.  Elec.  Eng'ing,  Sept.  28. 

Lamps  and   Lighting. 

Incandescent  Lamps  ll'lien  Operated  at  Varying  Voltage. 
— J.  RussNEH. — hi  order  to  separate  the  light  radiation 
from  the  heat  radiation,  the  author  places  an  incandescent 
lamp  without  socket  in  a  layer  30  mm  thick  of  a  30  per  cent 
.solution  of  ferrous  ammonium  sulphate.  This  absorbs  the 
heat  rays  almost  completely,  while  it  permits  the  light  rays 
to  pass  with  a  loss  of  15  per  cent.  As  a  result  of  the  ab- 
sorption of  the  heat  rays  the  temperature  of  the  solution 
increases.  This  increase  of  temperature  is  measured  with 
a  Beckmann  thermometer.  The  incandescent  lamp  is  then 
taken  out  of  the  solution  and  is  enveloped  with  tinfoil  black- 
ened with  lampblack  on  one  side  and  is  then  placed  again  in 
the  solution  and  lighted  for  the  same  length  of  time.  In 
this  case  both  the  light  and  the  heat  rays  are  absorbed  by 
the  lampblack  and  changed  into  heat.  The  temperature  of 
the  solution  increases  now  a  little  more.  The  difference  in  1 
the  increase  of  temperature  in  the  first  and  in  the  secondl 
experiment  is  used  by  the  author  to  separate  the  light  radia-I 
tion  from  the  heat  radiation.     The  author  has  made  these  1 
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experiments  with  different  voltages  and  found  the  following 
results:    A  115-volt  carbon  lamp  operated  at  115  volts,  125 
volts  and  135  volts  had  an  efficiency  of  1.56,  2.2  and  3.1  per 
cent  respectively.     A  6o-volt  metallic-filament  lamp  oper- 
ated at  60,  70  and  80  volts  had  an  efficiency  of  4.3,  5.3  and 
6  per  cent  respectively.    A  ii5-volt  metallic-filament  lamp 
when  operated  at   115,   125  and   135  volts  had  an  efficienc) 
of  4.5,  5.2  and  6  per  cent.     Efficiency  is  here  defined  a; 
the  ratio  of  the  watts  changed  into  light  radiation  to  thi, 
total  watts.     The  author  has  also  measured  the  horizonta' 
candle-power  of  incandescent  lamps  with  increasing  voltage 
the  results  being  given  in  Fig.  I.     The  abscissas  give  th' 
voltage  and  the  ordinates  the  hefner  candles.     Curve  I  re 
fers  to  a  50-volt  carbon  lamp  and  curve  III  to  a  iis-vol 
carbon  lamp.     Curves  II,  IV  and  V  refer  to  metallic- fila 
ment   lamps.     When   the    voltage    is    slowly   raised  with 
carbon   lamp  the  carbon   filament  comes  up  to   a  red  heJ 
simultaneously  all  over  its  length,  which  shows  that  littl   , 
heat  is  conducted  away  from  the  two  leading-in  wires, 
is  dift'erent  with  various  types  of  metallic-filament  lamp 
which  begin  to  get  red  hot  first  in  the  center.     This  shov 
that  considerable  heat  is  lost  through  the  leading-in  wires.- 
Elek.  Zeit.,  Oct.  12. 

Workshop   Lighting. — W.    M.\nktelow.-— A   long   artic 
on  workshop  lighting  in  which  the  author  di.scusses  the  sii 
ject  under  the  following  headings:     "Legislation  and  ad 
quate  illumination,"  "desirable   illumination,"  "natural  ill 
mination,"   "artificial  illumination,"  "general  lighting    ai 
"local  lighting."     He  concludes  "that  a  low  local  and  a  hi; 
and  even  general  illumination  should  be  provided,  and 
metal  parts  should,  as  far  as  possible,  be  covered  with  soi 
dull  paint :  a  dull  white  would  be  preferable  from  an  ill 
minating  point   of   view,   but,    for   obvious   reasons,   a  d 
slate  or  green  color  is  generally  adopted."    A  lower  il 
mination  should  really  suffice  at  night  than  is  required 
day.     That  a  much  higher  intensity  actually  appears  nee  ■ 
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sary  in  many  cases  is  entirely  due  to  inicven  distribution 
and  to  too  high  local  intensities.  The  author  then  takes  up 
the  personal  factor  in  workshop  lighting  and  gives  figures 
for  tiie  illumination  provided  in  actual  workshops.  Al- 
though such  rules  must  be  used  with  extreme  caution,  it 
may  be  taken  that  i  mean  spherical  candle-power  per  4  or 
5  sq.  ft.  of  floor  area  will  give  a  suitable  general  illumina- 
ticm  for  most  workships,  while  i  mean  spherical  candle- 
power  per  I  to  2  sq.  ft.  will,  according  to  circumstances, 
give  a  sufficient  additional  "local"  illumination. — Lond.  Elcc. 
/?fft<ric',  Oct.  6. 

Filament  Supports. — A  note  on  a  recent  British  patent 
(30.323-  Oct.  5,  iqii)  of  the  British  Thomson-Houston 
Company  (General  Electric  Company  of  this  country). 
The  strength  of  filaments  at  their  points  of  support  is  in- 
creased by  this  method  of  mounting.  The  copper  leading- 
in  wires  are  flattened  and  perforated  at  the  ends,  through 
which  the  filament  is  passed.  It  is  then  surrounded  at  this 
point  by  a  helix  of  some  tough  material,  such  as  drawn 
molybdenum,  and  the  wires,  filament  and  helix  are  welded 
together  by  an  arc.  The  filament  is  supported  at  the  curved 
end  of  the  bulb  by  a  similar  helix,  which  is  fused  at  one  end 
into  a  glass  support  attached  to  the  bulb.  The  filament  is 
then  slipped  over  one  of  the  coils  of  the  helix  and  mounted 
so  that  a  certain  amount  of  tension  is  exerted  on  the  fila- 
ment. Should  this  tension  be  too  great  it  is  adjusted  during 
incandescence,  as  the  heat  communicated  to  the  helix  causes 
it  to  soften,  and  the  coil  adjoining  the  filament  is  drawn 
out. — Lond.  Elec.  Eiig'ing,  Oct.  12. 

Carbon  Lamp. — R.  A.  Houstoun. — The  continuation  of 
his  serial  on  studies  in  light  production.  The  author  deals 
with  the  carbon  incandescent  lamp  and  compares  its  be- 
havior with  that  of  a  black  body.  He  gives  a  summary  of 
various  determinations  of  efficiencies  of  carbon  lamps  and 
'  the  heat  loss  by  conduction  and  convection. — Lend.  Elcc- 
:an.  Oct.  13. 

Generation,    Transmission    and    Distribution. 

'ntario  Transmission  System. — P.  W.  Sothmanx  and 
.  Teichmueller. — A  long  illustrated  article  on  the  110,000- 
yolt  transmission  system  of  Ontario,  Canada,  construction 
of  the  line  and  stations. — Elek.  Zeit.,  Sept.  28,  Oct.  5  and  12. 
Wireless  Telegraphy. — A.  Blondel. — An  article  on  meth- 
ods of  detecting  at  the  receiving  station  the  direction  from 
.vhich  a  wireless  telegram  is  received.  These  methods  de- 
)end  on  the  action  of  the  electromagnetic  waves  on  two 
■ntennas  at  the  receiving  station.  Two  different  arrange- 
nents  are  possible  according  to  whether  the  emfs  in  the 
•wo  antennas  are  added  one  to  the  other  or  subtracted  one 
rora  the  other.  Both  arrangements  are  discussed  with  the 
.id  of  diagrams. — La  Lumiere  Elec,  Oct.  7. 

Traction. 

Tramcar  Meters. — -R.  G.  and  J.  G.  Cunliffe. — A  paper 

1  before  the   (British)    Municipal  Tramways  Associa- 

The  result  of  a  long  series  of  investigations  into  the 

■lationship  between  energy  consumption  and  maintenance 

osts  carried  out  during  the  past  few  years  at  Manchester 

IS  been  to  demonstrate  clearly  that  in  the  case  of  certain 

ring   parts    of    the    equipments,    in    which    the    energy 

IS  increase  with   wear,   the   economical   life   is   deter- 

ined  by  the  energy  loss  rather  than  by  the  extent  of  the 

ear.     In   Fig.    i   curve  A   gives  the  units   per  car-mile, 

rve  B  the  units  per  ton-mile,  curve  C  the  car-mileage 

II  and  curve  D  the  average  weight  per  car.     Curves  A 

1  B.  Fig.  2,  show  that  the  rate  of  energy  consumption 

mmenced  to  fall  from  the  time  that  the  methods  were 

plied  in    1908,   the  saving  increasing  as  the   equipments 

•re  gradually  brought  to  a  state  of  increased  efficiency. 

le  whole  of  the  large  increase  in  rate  of  energy  consump- 

'1  prior  to  1907  was  not  due  to  the  increasing  inefficiency 

■he  equipments,  as  the  proportion  of  large  double-truck 

^  in  use  was  steadily  increasing  while  the  covering  of 


cars  was  proceeding  at  a  rapid  rate,  but  curve  B  shows 
that  the  units  per  ton-mile  also  increased  to  a  considerable 
extent  and  the  effect  of  increasing  weight  ought  to  have 
been  slightly  to  diminish  this,  since  weight  added  to  a  car 
does  not  proportionately  increase  its  rate  of  energy  con- 
sumption, so  that  there  was  no  doubt  as  to  the  importance 
of  the  increasing  losses.     From  curve  C  it  is  evident  also 
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that  the  mileage  run  was  increasing  rapidly  and  the  trans- 
mission losses,  being  roughly  proportional  to  the  square 
of  the.  mileage,  were  becoming  of  relatively  greater  im- 
portance. The  actual  saving  effected  is  shown  approxi- 
mately by  the  shaded  area  in  curve  A  and  would  have  been 
greater  but  for  the  fact  that  the  proportion  of  double- 
truck  cars  has  continued  to  increase  and  the  upper  decks 
of  many  of  the  cars  have  been  inclosed  during  the  period 
under  consideration,  so  that  the  average  weight  per  car 
is  much  in  excess  of  the  1907  value,  as  is  shown  by  curve 
D.  It  is  difficult  to  obtain  an  exact  knowledge  of  either 
the  value  of  the  saving  effected  or  the  cost  of  obtaining 
it,  but  although  the  first  cost  of  renewing  faulty  field  coils, 
worm  gearing,  etc.,  and  adopting  a  heavier  gage  of  trolley 
wire  where  necessary  was  comparatively  heavy,  it  has 
already  been  balanced  by  the  saving  in  energy,  which,  in 
addition,  is  cumulative  over  a  number  of  years,  during 
which  the  increase  in  maintenance  charges  will  be  very 
slight.  On  the  whole,  by  keeping  down  the  losses  it  is 
possible  to  maintain  the  equipments  in  a  better  condition, 
with  increased  public  safety  and  comfort,  and,  at  the  same 
time,  to  effect  a  saving,  but  this  necessitates  as  exact  a 
knowledge  as  possible  of  the  values  of  the  various  losses, 
and  one  of  the  principal  functions  of  the  meters  ought  to 
be  to  supply  this  information.  This,  however,  can  only  be 
done  by  meters  capable  of  giving  absolute  values.  The 
watt-hour  meter  gives  complete  information,  the  amp-hour 
meter  partly  complete  information,  while  the  information 
given  by  the  time  meter  is  incomplete.  As  an  auxiliary 
meter  the  authors  have  developed  a  volt-hour  meter.  Con- 
cerning the  different  types  of  the  meters  for  tramway  use 
the  authors  reach  the  following  final  conclusions.  The 
amp-hour  meter  can,  with  proper  supervision,  be  made  to 
operate  with  an  accuracy  within  i  per  cent  and  its  uncor- 
rected values  may  be  employed  for  the  purpose  of  placing 
motormen  and  cars  in  their  correct  order  of  merit,  while, 
when  corrected  for  variation  of  average  voltage  bv  the 
volt-hour  meter,  its  readings  give  the  energy  consumption. 
If  percentage  differences  between  the  results  of  various 
men  are  required  the  corrected  values  must  be  used.  The 
watt-hour  meter,  owing  to  its  great  complexity,  more 
fragile  construction,  susceptibility  to  lightning  discharges 
and  greater  inaccuracy,  is  not  so  desirable  or  valuable  an 
instrument  as  is  the  corrected  amp-hour  meter.  The  time- 
meter,  although  very  accurate  in  its  measurement  of  time, 
cannot  be  trusted  to  measure  energy  within  10  per  cent  and. 
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if  used  at  ail,  should  be  cniijlovcd  only  in  conjunction  with 
the  energy  meter  for  purposes  of  investigation,  in  which 
connection  it  is  very  valuable.  The  volt-hour  meter  is 
indispensable  for  many  |)urposes  and  ought  to  be  employed 
on  all  tramway  systems  for  the  purpose  of  measuring  aver- 
age voltages.  On  small  undertakings,  with  light  traffic, 
approximate!}'  equal  savings  may  be  effected  in  the  driving 
and  in  the  detection  of  faulty  equipments,  but,  as  the  con- 
gestion increases,  the  state  of  the  equipments  becomes  of 
increasing  importance,  more  especially  as  regards  the  feed- 
ing and  distributing  system,  where  the  losses  are  a  fraction 
of  the  total  energy  consumption  and  do  not  merely  affect 
the  consumption  of  individual  cars.  A  copper  voltameter 
for  use  on  electric  cars  is  described  in  an  appendix  to  the 
paper. — Lond.  Electrician,  Oct.  6. 

Electric  Traction  in  Vienna. — An  abstract  of  the  finan 
cial  report  for  the  \'ienna  tramways  for  1910.  There  were 
271,584,931  passengers  carried,  as  compared  with  267,449, 
171  passengers  in  the  year  1909.  This  represents  an  in- 
crease of  1.5  per  cent,  as  compared  with  9.1  per  cent  for. 
the  preceding  year.  This  unfavorable  result  was  due  partly 
to  an  increase  in  fares  and  partly  to  poor  weather.  There 
were  operated  49,822,147  car-miles,  an  increase  of  5.84  per 
cent.  The  gross  earnings  were  $8,565,330,  an  increase  of 
13.9  per  cent.  On  the  electrically  operated  lines  of  the 
.system  the  operating  expenses,  exclusive  of  "welfare" 
work,  constituted  60.9  per  cent  of  the  gross  earnings,  as 
compared  with  61. i  per  cent  in  1909.  The  average  earnings 
were  15.4  cents  per  car-mile,  an  increase  of  7.6  per  cent. 
The  average  receipts  per  passenger  were  3.22  cents,  com- 
pared with  2.90  cents  in  1909.  The  total  length  of  the 
system,  measured  as  single  track,  was  312  miles.  The 
9786  employees'  of  the  company  received  $3,465,990  in 
1910,  an  increase  of  14.5  per  cent  over  the  year  before. 
This  sum  was  equivalent  to  40  per  cent  of  the  gross  earn- 
ings. In  addition  6  per  cent  of  the  gross  earnings  was 
set  aside  for  employees'  welfare  purposes,  such  as  pensions 
and  sick  benefits.  The  use  of  car  meters  has  produced  a 
steady  decline  in  the  energy  consumption  per  car-mile.  In 
one  case  the  clocks  showed  a  difference  of  68  per  cent  in 
the  efficiency  of  two  tnotormen  who  were  operating  under 
the  same  speed  conditions  over  a  given  route.  In  another 
test  it  was  found  that  a  good  motorman  maintained  the 
schedule  for  312  days  with  33,200  current-minutes,  where- 
as a  poor  motorman  required  55,070  current-minutes.  Pre- 
miums for  current-time  saving  were  awarded  to  the  amount 
of  $11,525  for  a  total  of,  6433  cases.  The  improvement  of 
the  motornien  is  shown  by  the  fact  that  28  per  cent  re- 
ceived premiums  in  1910  as  compared  with  15  per  cent  in 
1909.  The  car  meters  on  the  cars  are  supplemented  by 
clocks,  which  have  been  installed  at  forty-eight  time  points. 
These  clocks  have  been  found  very  effective  in  spurring 
the  motornien  on  to  maintain  their  schedules,  in  reducing 
energy  consumption  and  in  aiding  statistical  work,  such  as 
mileage  determinations.  At  the  end  of  the  fiscal  year  there 
were  1201  motor  cars  and  1348  trailers  in  service.  The 
latest  rolling  .stock,  numbering  ninety-nine  motor  cars  and 
205  trailers,  is  of  the  vestibule  type  with  separate  passages 
for  entrance  and  exit,  as  in  the  American  pay-as-you-enter 
cars.  These  cars  have  reduced  the  length  of  stops  by  some 
25  per  cent.  The  new  motor  cars  use  interpole  motors 
which  are  large  enough  to  haul  two  trailers,  and  braking 
resistor  grids  are  placed  under  the  seats  for  use  as  heaters. 
— Lond.  Electrician,  Oct.  6. 

Single-Phase  Traction. — A.  Soulier. — A  long  and  pro- 
fusely illustrated  description  of  the  single-phase  traction 
system  of  the  Haute-Vienne  district  in  France.  The  total 
length  of  the  lines  is  345  km  (207  miles)  and  comprises  four 
lines  all  starting  from  Liinoges.  Use  is  made  of  single- 
|)hase  current  at  10,000  volts  supplied  from  two  stations, 
one  a  water-power  station  of  2400  hp  at  Eymoutiers  and 
the  other  a  steam  station  of  1000  hp  at  Limoges. — L'ln- 
dustrie  Elec,  Oct.  10. 


Installations,   Systems  and   Appliances. 

Central-Station  Statistics  of  Austria. — L.  Rosenbaum. — 
.\n  article  in  which  the  author  gives  further  results  of  an 
analysis  of  the  recently  published  central-station  statistics 
of  Austria.  The  approximate  coimections  of  all  stations 
are  as  follows:  For  lighting,  230,500  kw  ;  for  motor  serv- 
ice (including  traction),  255,000  kw ;  total,  485,500  kw.  The 
connections  of  incandescent  lamps  per  capita  and  the  ycarlv 
increase  of  the  same  per  capita  are  smallest  in  cities  of 
medium  size  (with  20,000  to  100,000  inhabitants).  This  is 
essentially  due  to  the  existence  of  gas  plants  in  such  cities. 
The  connections  of  stationary  motors  per  capita  do  not 
depend  in  general  on  the  size  of  the  city  and  on  the  exist- 
ence of  gas  plants;  their  yearly  increase  is  almost  twice  the 
increase  of  the  lamp  connections  and  amounts  on  the  av- 
erage to  30  per  cent.  The  load  factor  increases  in  general 
with  the  size  of  the  city  ;  its  average  is  below  15  per  cent, — 
Etek.  II.  Mascli.  (Vienna),  Oct.  i. 

Electric  Cooking  .Apparatus. — An  illustrated  description 
of  electric  cooking  apparatus  shown  at  the  Olympia  elec- 
trical exhibition  in  London.     The  essentia!  feature  of  it  is 


-"Electroyr 
Part  Section. 


Fig.   A — "Electroyl"   Stean 
Cooker,    Part    Secti( 


the  arrangement  of  the  healing  element  horizontally  in  thi 
center  of  the  oven,  closely  applied  to  tlie  underside  of  : 
pan,  as  shown  in   the  accompanying  section.   Fig.  3.    ,Th' 
liven  is  made  in  three  parts,   forming  two  compartments 
the  upper  is  the  roasting  oven,  and  tlie  lower,   lieated  b 
radiation  downward  from  the  heater,  is  a  hot  closet  or  slow 
baking  oven.     Access  is  gained  to  the  upper  compartmen 
l)y  lifting  off  the  top  section  and  to  the  lower  one  by  liftin 
off  two  sections.     The  top  section  or  cover  is  curved  so  :i 
to  assist  the  circulation  of  the  hot  air,  and  is  provided  wit 
a  self-baster — a  perforated  vessel  in  the  top  in  which  f; 
can  be  placed,  which,  melting,  drips  upon  the  joint  belov 
A  direct-reading  temperature  indicator  is  fixed  on  the  tc 
section,  and  by  means  of  two  switches  three  rates  of  hea 
ing  are  provided.     It  will  be  seen  that  the  heating  elemei 
is  perfectly  protected  from  falling  moisture  or  fat.  and  fro 
its   position   or   shape   it   exposes   the  minimum   surface 
radiation  sideways,  while  it  is  most  effectively  situated  f 
radiation  into  the  lower  oven  and  for  radiation  and  conve 
tion  into  the  upper  one.     The  oven  is  made  of  tinned  ste 
is  light  to  handle  and  presents  bright  externa!  and  intern 
surfaces,  so  that  radiation  losses  are  reduced  to  a  minimu 
It  is  made  in  three  sizes  taking  800,   1000  and  1200  wa 
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a'  full  load  respectively,  ami  the  juice  is  very  low.  A  siiii 
ilar  arrangement  is  employed  in  the  steam  cooker  shown 
in  Fig.  4.  This  consists  of  a  pair  ol  sections  like  the  lower 
pair  in  the  oven,  uiion  which  are  piled  a  series  of  steamers 
to  almost  any  number,  as  shown.  Directly  the  water  in 
the  boiler  reaches  boiling  point  all  the  steamers  are  ready 
for  use;  on  removing  the  boiling  pan  the  top  of  the  section 
containing  the  heating  element  can  be  used  for  frying, 
grilling,  etc.,  with  ordinary  utensils.  The  steam  cooker  is 
also  made  in  three  sizes,  from  800  to  1500  w'atts. — Supple 
ment  to  Lond.  Jilcc.  Review,  Oct.  6. 

Electric  Cooking. — R.  B.  M.vttiiews. — A  long  article  on 
electric  cooking,  its  present  position  and  cost.  The  author 
first  gives  various  tables  and  figures  from  actual  practice 
showing  that  the  loss  dne  to  shrinkage  of  meat  is  consider- 
able with  gas  or  coal  heating  while  it  is  practically  negligible 
with  electric  heating.  This  is  considered  not  to  be  simply 
an  advantage  on  paper  but  also  to  represent  a  considerable 
saving  in  the  butcher's  bill.  N'arious  data  are  given  on 
the  cost  of  electric  cooking.  The  values  given  for  the 
energy  consimiption  approximate  about  J/j  kw^-hour  per 
meal  per  person.  Where  gas  costs  62  cents  per  1000  en.  ft. 
and  electricity  is  2  cents  per  kw-hour  the  actual  costs  of 
cooking  are  about  equal,  while  even  at  3  cents  per  kw-hour 
electricity  is  cheaper  than  coal.  Moreover,  there  are  many 
other  special  advantages  of  electric  cooking. — Lond.  lllcc 
Rez-ieu;  Oct.  6. 

Safety  Device  for  Belt  Drives.— F.  C.  Moins. — A  note 
describing  a  simple  method  of  automatically  stopping  a 
motor  should  a  belt  break.  Passing  under  a  flywheel  or 
driving   belt    is   a    cord    (Fig.    5),    one    end    secured    to    a 
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Fig. 


-Device   for   Stopping    a    H^otor 


icket   and  the  other  end  secured  to  an  ordinary   5-ami) 

Itch  knob.     From  the  switch  two  wires  are  run  to  the 

voltage   release   coil   of   the   starter.     When   the   strap 

breaks   it    fouls   the    string   and    closes    the    switch,    which 

.short-circuits  the  release  coil  of  the  starter  and  stops  lln' 

"I'ltor.    The  author  has  found  it  of  great  value;  moreover, 

quite  inexpensive. — Lond.  Elcc  Eng'ing,  Oct.  12. 

Electrochemistry  and   Batteries. 

!'>r\  Storage  Battery.— A  note  on  a  recent  British  patent 

"^.755,  Oct.  5,  191 1 )  of  G.  Inrig  and  Gavan  Inrig,  Ltd.     A 

'•  storage  battery,  with  no  plates  to  buckle,  is  made  up  as 

lows:     The  positive  electrode  is  a  carbon  block  of  star- 

ped   cross-section,   fitted  into  the  center  of  a   block   of 

lolarizing  material.     The  electrode  is  separated   from  a 

c  electrode  of  square  .section  by  a  series  of  cane  strips 

in.  square  to  allow  for  air  circulation.     In  charging  the 

!  contact  is  made  with  the  zinc  through  the  moisture  ab 

bed   by   the   cane    strips    from    the    electrolyte.     As   the 

"■g'ng  proceeds  a  spongv-  deposit  collects  on  the  zinc  and 

kcs  a  permanent  porous  connection  betw-een  the  zinc  and 

•   electrolyte. — Lond.  Elec.  Eiig'ing.  Oct.  12. 

Units,   Measurements  and   Instruments. 

'  (triable  Condenser. — \n  illustrated  description  of  a  vari- 

le  condenser  exhibited  at  the  Olympia  electrical  exhibition 

London.    It  consists  (Fig.  6)  of  a  metal  cylinder  A  fixed 

an  ebonite  base  B  and  covered  with  a  thin  sheet  of  mica. 

1  contact  with  which  is  a  laver  of  mercury  .1/  contained  in 

*e  annular  space  between  the  mica  and  a  glass  cylinder  C. 

he  height  of  the  layer  of  mercury  is  varied  by  squeezing 

rubber  bag  E  containing  mercury,  in  communication  with 


the  amuilar  space  D.  through  a  tube  E.  For  this  purpose 
a  piston  H  is  pressed  down  in  a  cylinder  G  by  the  screw  K 
I.  and  handwhcel  A'.  The  capacity  is,  of  course,  propor- 
tional to  the  area  of  the  morcurv  surface  and  therefore  to 


Fig.    6 — Section    of    IVIercury    Condenser. 

the  height  of  the  mercury,  which  is  read  off  an  index  /. 
There  is  nothing  to  go  wrong  in  the  device ;  it  will  not  spark 
over;  it  remains  at  the  value  it  is  set  for  without  locking, 
and  the  same  capacity  is  contained  in  a  volume  less  than 
(ine-fourth  of  the  usual  type  of  variable  air  condensers. — 
Lond.  Elec.  Revien',  Oct.  13. 

Instruments  and  Meters. — An  illustrated  description  of 
various  instruments  and  meters  shown  at  the  recent 
Olympian  electrical  exhibition  in  London.  Among  them 
are  testing  sets,  a  new  alternating-current  leakage  recorder, 
a  three-phase  alternating-current  ship's  telegraph,  a  direct- 
current  leakage  recorder,  a  speed  indicator,  laboratory  and 
switchboard  instruments,  an  automatic  transformer  switch 
for  auto-transformers  for  metallic-filament  lamps  (which 
has  already  been  described  in  the  Digest)  and  meters.  The 
article  is  to  be  continued. — Lond.  Electrician,  Oct.  13. 
Telegraphy,   Telephony  and  Signals. 

Anglo-Belgian  Loaded  Telephone  Cable. — An  article  on 
the  new  telephone  cable  between  England  and  Belgium. 
Special  loaded  coils  have  been  introduced,  which  enable  a 
superimposed  or  "phantom"  circuit  to  be  worked,  in  addi- 
tion to  two  ordinary  loop  circuits.  The  constants  of  the 
cable  are  given  as  follows:  Resistance  per  nautical  mile  of 
loop  conductor  =  14.2  ohms  at  15  deg.  C.  without  coils. 
Capacity  per  nautical  mile  of  loop  conductor  =  0.157  mfd 
without  coils.  Capacity  per  nautical  mile  of  phantorii  cir- 
cuit without  coils  =  0.314  mfd.  Self-inductance  of  the  coils 
for  the  transformer  circuit  =  o.i  henry.  Ohnnc  resistance 
of  the  inductive  and  non-inductive  coils  in  the  transformer 
circuit  =  6.6  ohms.  Effective  resistance  of  the  inductive 
and  non-inductive  coils  of  the  transformer  circuit  at  800 


Transformer  circuit. 
Phantom  circuit. . .  . 


3,000 

4.000 

5,000 

6,000 

0.863 

0.872 

0.893 

0.920 

0.877 

0.904 

0.928 

7,000 
0.977 


cycles  with  i  milliampere  at  15  deg.  C.  =  11.5  ohms.  Self- 
inductance  of  the  coils  in  the  phantom  circuit  =  0.05  henry. 
Ohmic  resistance  of  all  coils  in  the  phantom  circuit  =  ^.t, 
ohms.  Effective  resistance  of  all  the  coils  in  the  phantom 
circuit  at  800  cycles  with  i  milliampere  at  15  deg.  C.  =  4.6 
ohms.     Capacity  of  the  coils  in  the  transformer  circuit  = 
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0.004  '"f<J-  Additional  capacity  of  the  coils  in  the  phantom 
circuit  is  less  than  o.oooi  mfd.  The  value  of  p  /  for  50 
nautical  miles,  measured  with  the  Franke  machine,  is 
shown  on  the  preceding  page. 

It  will  be  .seen  that  tlie  p  /  values  are  almost  independent 
of  the  frequency.  One  week  after  the  cable  had  been  laiil 
a  fault  occurred.  It  was  founil  to  be  due  to  a  bad  joint 
between  one  of  the  cores  and  the  insulation  of  the  coils, 
and  was  repaired  in  twelve  hours. — Lond.  Elec.  Revieiv, 
Oct.  6. 

Rome. — J.  Reyvai..— The  first  part  of  an  article  on  the 


dilTcrent  stations  which  supply  the  city  of  Rome  in  Italy 
with  electric  energy.  To  the  end  of  igio  these  were  four, 
namely,  the  water-power  station  of  Tivoli  of  5888  kw,  the 
water-power  station  of  Subiaco  of  2944  kw,  the  steam  sta- 
tion of  San  Paolo  of  18,000  kw  and  the  steam  station  of 
Tor  di  Quinto  of  15,000  kw,  the  total  power  available  at  the 
end  of  1910  being  28,332  kw.  Since  tliis  was  not  sufficient, 
further  power  supplies  have  been  made  available,  namely, 
the  new  water-power  station  of  Arci  of  2944  kw  and  the 
Terni  water-power  station  of  22,000  kw.  There  are  now 
53,276  kw  at  Rome's  disposal. —  La  Lnmicre  Eke,  Oct.  7. 


New  Apparatus  and  Appliances 


AN  ELECTRIC  RECORDING  INSTRUMENT. 


A  new  type  of  electric  recording  instrument  particularly 
adaptable  for  use  as  a  recording  voltmeter  or  ammeter  has 
been  designed  by  the  Brown  Instrument  Company  and  the 
Keystone  Electrical  Instrument  Company  of  Philadelphia, 
'  Pa.  Recognizing  the  necessity  of  a  recording  instrument 
which  is  both  accurate  in  operation  and  simple  in  construc- 
tion, much  time  has  been  spent  in  designing  an  instrument 
which  can  be  mounted  on  the  wall  or  switchboard  and  used 
by  the  most  inexperienced  workman. 

In  the  common  form  of  recording  instruments  no  means 
are  provided  for  shifting  the  recording  pen  arm  out  of  the 
way  when  the  chart  which  receives  the  record  is  changed ; 
consequently  there  is  serious  danger  of  bending  the  pen  in 
removing  the  chart.     In  this  respect  the  new  recording  in- 


nterlor  View  of  Instrument. 


strument  is  novel  in  construction,  in  that  the  essential  parts 
of  the  instrument  are  mounted  on  the  door  instead  of  in 
the  case,  the  clock  mechanism  and  chart  alone  remaining 
in  the  case  when  the  door  is  opened.  Consequently  there  is 
no  possibility  of  bending  the  pen  because  there  is  no  occa- 
sion to  handle  it  for  any  reason  whatsoever.  As  soon  as 
the  door  is  thrown  open  the  entire  voltmeter  system  and  the 
inking  device  is  swung  aside  automatically,  permitting  the 
old  chart  to  be  easily  removed  and  a  new  one  substituted. 
The  illustration  above  shows  the  instrument  with  the  door 
thrown  open  ready  to  have  a  new  record  chart  installed. 
The  millivoltmeter  system  which  is  used  in  the  instrument 
is  a  simplified  form  of  the  D'Arsonval  system,  universally 
used  in  electrical  instruments  of  precision.  The  recording 
pen  comes  in  contact  with  the  paper  momentarily  only  for 
the  purpose  of  making  a  dot,  thereby  eliminating  all  friction 
between  the  pen  and  the  chart.  An  inking  pad  is  placed  im- 
mediately beside  the  pen  carrying  sufficient  ink  for  a  week's 
supply,  and  this  pad  touches  the  pen  point  frequently,  keep- 


ing it  damp.  When  the  door  is  closed  the  arm  seen  at  thi 
left  in  the  cut  and  operating  by  the  clock  mechanism  corae^ 
in  contact  automatically  with  the  inking  device,  and  every 
half  minute,  or  quarter  minute  if  preferred,  it  pushes  thd 
inking  pad  away  from  the  pen,  permitting  it  to  swing  freely.J 
It  then  falls,  allowing  the  inking  pad  by  its  own  weight  to| 
press  the  recording  pen  against  the  paper. 


MAGNETIC  CHUCK. 


In  machine  shop  work  one  of  the  best  labor  savers  among! 
the  numerous  electrical  devices  is  the  magnetic  chuck.  It| 
possesses  a  wide  range  of  usefulness  chiefly  in  holding! 
pieces  of  work  on  the  grinder,  shaper  and  milling  machine! 


Fig.   1 — Stationary   Flat  Chuck. 

in  preference  to  the  older  methods  of  clamping  or  bolting 
In  the  chucks  placed  on  the  market  by  the  D  &  W  Fusf 
Company.  Providence,  R.  I.,  the  magnet  coils  are  practically 
indestructible  from  overheating,  as  they  are  wound  with  del 
tabeston  wire,  a  heatproof  insulation  of  asbestos,  and  ar 
designed  so  that  should  they  become  accidentally  injure 
tliey  can  be  removed  by  a  workman  and  a  new  coil  insertec 
Chucks  are  made  for  surface  grinding,  planing  and  millin 
or  for  ring  and  cup  grinding.  The  general  design  of  station 
ary  flat  chucks  for  light  work  is  shown  in  Fig.   i.  The  re 


2 — Rotary   Chuck   and   Chuck   Plate. 


tary  chuck  and  chuck  plate  are  shown  in  Fig.  2.  By  mea 
of  the  chuck  plate  one  chuck  can  be  made  to  cover  a  wi 
range  of  operation  in  the  grinding  of  rings,  ball  races,  et 
as  any  number  of  plates  can  be  used  with  a  given  chui 
The  chucks  are  oilproof  and  waterproof  and  are  fitted  w- 
a  demagnetizing  switch  for  easily  releasing  the  wo  ■ 
Other  magnetic  chucks  are  also  built  by  the  company. 
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SHADE-HOLDER  TYPE    OF  INCANDESCENT  LAMP 
DIMMER. 

The  form  of  "Dini-a-lite"  illustrated,  made  by  the  Wirt 
Electric  Specialty  Company,  Philadelphia,  represents  an 
interesting  addition  to  this  company's  line  of  incandescent 
lamp  dimmers,  as  it  may  be  operated  by  simply  turning  the 
shade  of  the  lamp.     The  dimmer  is  particularly  adapted  to 


Dimmer    Operated    by    Turning    the    Shade. 

a  bracket  or  portable  light  and  will  fit  any  electric  fi.xture. 
It  gives  five  gradations  of  light — "full,"  "dim,"  "low," 
'night  light"  and  "out."  The  device  can  be  easily  attached 
in  a  few  seconds  and  is  stated  to  be  very  suitable  for  the 
.netal-filament  lamps.  The  appearance  is  neat,  and  an  extra 
lepth  to  the  shadeholder  gives  sufficient  "skirt"  to  bring  the 
ight  well  within  the  shade  for  the  sake  of  "eye  comfort." 


steel  tools  is  to  grind  them,  and  it  is  impossible  to  do  this 
in  many  cases  without  a  portable  grinder.  The  machine 
illustrated  weighs  5  lb.  and  the  outer  casings  are  made  of 
aluminum.  It  has  dust-proof  bearings  and  the  armature 
shaft  is  ground  on  centers  to  a  mirror  finish.  The  motor 
is  air-cooled  and  is  provided  with  adjustable  end  thrust 
and  bearing.  .\  shank  is  provided  by  which  the  motor 
is  attached  to  the  tool-post  of  the  lathe,  miller  or  other 
machine  tool  with  which  it  may  be  used.  Ten  feet  of  cord 
and  an  attachment  plug  are  also  provided.  Any  kind  of 
abrading  wheel  may  be  attached  to  the  shaft,  and  felt  or 
oiled-stone  wheels  may  be  used  when  a  very  fine  finish  is 
desired.  The  advantages  claimed  for  this  machine  are 
the  speed  and  efficiency  of  the  motor  and  the  lightness  and 
convenience  of  the  tool  as  a  whole. 


ART-GLASS  FIXTURES  OF  HARD  "WOOD. 


A  new  type  of  art-glass  fixture,  which  is  being  marketed 
by  the  Rockford  Light  Furniture  Company,  of  Rockford, 
111.,  makes  use  of  a  patented  hard-wood  construction,  re- 
placing the  usual  metal  and  lead  beading.  The  strips 
framing  the  glass  are  made  up  of  several  layers  of  white 
basswood  with  cross-grained  whitewood,  and  the  whole  is 
covered  with  a  surface  veneer  of  any  ornamental  hard 
wood  desired.  All  parts  of  the  framing  are  put  together 
with  screws.  The  glass  is  also  held  in  position  under  screws 
and  washers,  but  by  an  ingenious  arrangement  the  smaller 
lower  panes  are  set  directly  between  layers  of  the  five-ply 
framing  itself.  The  handsome  appearance  of  these  wood 
fixtures  lends  an  effect  of  quiet  beauty  and  dignity  not 
obtained  with  the  usual  materials  from  which  such  portable 
and  shower  fixtures  are  made.    The  wood  fixtures  are  sup- 


PORTABLE  ELECTRIC  GRINDER. 


I   Illustrated   herewith   is   a   new   portable   electric   grinder 

iiade  by  the  Hamilton-Beach  Manufacturing  Company,  of 

Ucine,  Wis.,  intended   for  use   in   machine-shop   practice 

grinding  dies,  reamers,  cutters,  etc.     The  motor  is  of 

--hp  and  is  of  the  univer.sal  type,  operating  on  either 


Portable    Electi 


ct-current  or  alternating-current  circuits  at  from  104 
>'i25  volts,  and  at  6b  cycles  in  case  of  alternating  current. 
I-  motor  has  been  carefully  designed  for  this  special 
^^'k  and  runs  at  a  speed  of  10,000  r.p.m.  under  light  load 
>»  about  7000  r.p.m.  when  making  a  heavy  cut.  It  is 
■^'I  that  the  only  practical  wav  to  work  up  tempered-tool- 


Portable    Table     Lamp    of    Hard     Wood. 

plied  in  sixty  difYerent  patterns,  with  any  hard-wood  finish 
desired.  They  are  shipped  knocked  down  in  compact  form, 
the  shade  with  its  threaded  socket  being  screwed  on  to  the 
standard  when  assembling.  In  case  any  pane  of  glass  be- 
comes broken  it  can  easily  be  replaced  by  loosening  the 
screws  and  inserting  the  new  piece. 
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A  NEW  DIRECT-TYPE  CRUDE-OIL  ENGINE. 


Many  refinements  of  design,  tending  toward  simplicity, 
convenience  and  economy  of  operation,  mark  the  new  Atlas 
crude-oil  engine,  which  is  of  the  Diesel  internal-combustion 
type  and  so  shares  all  of  the  well-known  and  remarkable 
efficiencies  of  this  gradual-combustion  principle.  Ef- 
ficiencies five  times  that  of  the  ordinary  non-condensing 
steam  plant  and  double  that  of  the  best  gas-producer  out- 
fits are  claimed  as  characteristics  of  Diesel-type  operation, 
too  well  known  to  need  further  mention  here. 

In  bringing  out  the  new  Atlas  crude-oil  engine  the  de- 
signers of  the  Atlas  Engine  Works,  Indianapolis,  have 
sought  to  produce  a  prime  mover  which,  while  embodying 
all  the  remarkable  efficiencies  of  operation  of  the  earlier 
models  of  the  Diesel  principle,  shall  meet  the  practical 
needs  of  operation  by  its  accessibility,  convenience  and  sim- 
plicit)'  of  design  wherever  possible. 

Among  the  points  accomplished  in  this  direction  the  fol- 
lowing may  be  noted  from  an  examination  of  the  new  Atlas 
engine :  The  valve  heads  carrying  all  the  valve  mechanism 
may  be  lifted  off  without  disturbing  the  valve  settings  or 
mechanism.  The  cylinders  are  provided  with  liners  of 
close-grained  iron,  separate  from  the  casting  and  jacket,  so 
that  in  case  of  wear  the  liners  can  be  replaced  cheaply, 
saving  reboring  and  new  pistons.  The  pistons  are  made 
of  a  similar  hard  iron,  with  slightly  softer  rings.  The 
machine  work  on  these  cylinders  and  piston  parts  is  done  to 
an  accuracy  of  i/iooo  inch,  as  is  characteristic  of  the 
fine  fitting  of  engines  of  this  type.  The  relief  valves  with 
which  the  cylinders  are  provided  also  serve  as  inspection 
ports,  through  which  the  cylinder  interiors  may  be  ex- 
amined. The  crank  cases,  filled  with  a  mixture  of  oil  and 
water,   are   accessible  through  openings  in   the   frame,  by 


culated  in  the  valve  recesses  is  then  led  out  and  into  the 
exhaust  pipe,  where  it  is  sprayed  against  the  exhaust  cage, 
also  undergoing  evaporation  and  cooling  the  exhaust  gases. 
The  governor,  wdiicli  is  of  the  fly-ball  type,  controls  the 
first  stage  of  the  fuel  injection  pump,  which  works  against 
no  pressure,  simply  delivering  the  fuel  in  proportionate 
quantities  to  the  second-stage  pump.  The  latter  operates 
at  constant  stroke,  forcing  the  fuel  oil  at  the  rate  received 
into  the  air  jet  at  900  lb.  pressure.     This  is  then   fed  into 
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Fig.    2— Efficiency 


ind    Fuel    Consumption 
Results. 


Based    on    Test 


the  highly  compressed  and  overheated  air  in  the  clearance 
space  of  the  cylinder  during  about  one-tenth  of  the  working 
stroke.  Throughout  this  brief  but  actual  period — about 
one  one-hundredth  of  a  second — the  fuel  jet  is  ignited  and 
burns  steadily,  maintaining  the  initial  compression  pressurt 
of  500  lb.    After  the  first  tenth  of  the  working  stroke  thf 


Fig.    1— 300-Brake-hp    Atlas 


Engine, 


which  all  interior  parts  can  be  reached  from  the  outside. 
Tension  bolts  joining  the  cylinder  castings  and  base 
relieve  the  frame  of  mechanical  strains  and  render  it  rigid 
in  compression.  The  exhaust  valves  are  cooled  both  in- 
ternally and  externally.     The  cooling  water  which  has  cir- 


fuel  is  cut  off  and  the  gas  expands  adiabatically.  On  e 
next  up-stroke  the  burned  gases  are  expelled;  during  e 
following  down-stroke  fresh  free  air  is  drawn  into  .« 
cylinder  and  the  next  up-stroke  serves  to  compress  '^ 
air  to  about  500  lb.  pressure,  heating  it  to  1000  deg.  F  r- 
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riie  four-cycle  series  is  tlui>  completed.  The  shaft  froiii 
which  the  admission  and  exhaust  valves  are  separatelv 
operated  by  rocker  arms  is  itself  driven  through  an  inter- 
mediate vertical  shaft  and  beve!-i;oar  reduction  from  the 
nain  shaft. 

The  cheapest  oil  available  at  the  nearest  refinery  or  tank 
nation  can,  it  is  stated,  be  used  succossfullv  in  these  new 


Fig.  A — Valve   Mechanism   of   Engine. 

gines.     Fluidity  sufficient  to  be  handled  by  a  pump  ap- 

:'ars  to  be  about  the  only  requirement  for  the  fuel.     Such 

"•',  containing  19,000  Ib.-Fahrenheit  heat  units  per  pound 

's  all  petroleum   products  do,  practically   independent  of 

i;ir  quality),  can  now  be  purchased  for  2  cents  a  gallon, 

1  ire  or  less,  depending  on  location.    Since  the  Atlas  engine 

(xiuces  a  brake  hp-hour  on  less  than  yi   lb.  of  oil,  the 

1  expense  of  operating  a  loo-kw  plant  would  be  hardly 

per  day.    The  advantage  of  handling  fuel  oil  compared 

h  coal  needs  no  detailed  analysis  here. 

Pests  made  on  the  Atlas  Diesel-type  engine  show  that 

efficiency  is  practically  as  good  at  half  load  as  at  full 

ti,  reaching  the  highest  point  at  about  80  per  cent  load. 

?se  engines  are  capable  of  20  per  cent  overload  without 

s  lificant  loss  in  speed.    When  severely  overloaded,  how- 

r.  unlike  the  ordinary  explosion-type  combustion  engine. 


Comparing  Atlas  oil-engine  operation,  using  19,000-heat- 
unit  oil,  costing  2  cents  per  gallon,  with  a  simple  Corliss 
steam  plant  burning  12,150-unit  coal,  costing  $3.50  per  ton, 
the  manufacturers  compute  an  annual  saving  of  80  per 
cent.     Assuming,   as   seems   reasonable,   that   the    starting 


Fig.    5 — Valve     Head     Lifted    from    Cylinder. 

and  light-load  inefficiencies,  costs  of  handling  coal,  addi- 
tional labor,  etc.,  will  equal  the  entire  fuel  cost  for  the  oil 
engine,  the  manufacturers  estimate  that  the  latter  will 
pay  for  itself  in  fuel  savings  in  four  years,  or  propor- 
tionately sooner  if  operated  more  than  sixty  hours  per 
week.  On  producer-plant  operation  a  saving  of  46.4  per 
cent  is  claimed. 

A  series  of  exhaustion,  endurance  and  economy  tests 
have  been  conducted  on  a  300-brake-hp,  two-cylinder  en- 
gine at  the  Indianapolis  factory.  Continuous  service  runs, 
168  hours  per  week,  without  stopping,  followed  by  144- 
hour  runs,  allowing  the  engine  to  cool  twenty-four  hours 
to  detect  effects  of  rapid  starting  when  cold,  etc.,  have 
revealed  no  perceptible  wear  on  bearing  surfaces,  no  re- 
pairs and  no  adjustments  beyond  the  ordinary  ones  with 
the  engine  in  motion. 


-U.MMARY  OF  TESTS  ON  3OO-HP  ATLAS  OIL  ENGINE. 


tion  of  test  in  hours 

kilowatts  by  switchboard  meter 
watts  to  compressor  by  wattmeter. . . 
smiasion  losses  to  compressors,  23.6  per 
rent 


Wowatts  used  by  compressor 

'  e  hoTse-power  used  by  compressor . 

^<  (clowatts  delivered  to  line 

'<  slimated  horse-power 

atnr  efficiency,  per  cent  manufactun 
ating 


■-•»l'e  horse-power 

Kefutions  of  engine  per  minute 
^ru  used,  pounds  per  hour. . 

"   -  oil  per  kw-hour 

oil  per  100  kw-hours. . .  . 


!  of  oil  per  brake  hp-hour 

sof  oil  per  100  brake  hphours 

al  units  per   brake   hp-hour. 

al  efficiency  of  engine,  2545   Ihermiil 

iits  per  brake  hp 

Mt  of  100  kw-hours  in  cents,  oil  at  2 
nts  per  Rallon 
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200.4 
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19.5 
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154. 
206.36 
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238.22 

22.35 
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91.3 
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269.4 
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.476 
6. SI 
9115. 
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20.3 


tm  do  not  labor  and  halt,  but  simply  fall  off  in  speed  like  The   accompanying  table   shows  a   summary   of    results 

*n  verloaded  steam  engine.    The  thermal  efficiency  of  the  from  tests  on  this  unit  made  by  Mr.  C.  E.  Sargent,  M.E., 

At  3  engine,  based  upon  the  indicator  diagram,  is  375^  per  an  authority  on  internal-combustion  engines. 

ter  and  on  the  brake  horse-power  developed  30  per  cent.  The  Atlas  crude-oil  engine  is  built  in  three  sizes:    Two- 

"S  lechanical  efficiency  is  hence  about  80  per  cent,  11  per  cylinder,   300-brake-hp;   three-cylinder,   450-brake-hp;   and 

^^^  or  more  going  to  the  compressor.  four-cylinder,  600-brake-hp. 
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Industrial  and  Commercial  News 


THE  Week  ih  Trade. 

FILING  of  the  federal  suit  seeking  dissolution  of  the  United 
States  Steel  Corporation  on  the  ground  that  it  is  a 
monopoly  in  restraint  of  trade  in  violation  of  the  Sher- 
man anti-trust  law  forms  the  leading  item  of  interest  in  busi- 
ness circles.  Protest  that  the  time  for  bringing  the  suit  is 
inopportune,  since  arraignment  of  the  leading  industrial  enter- 
prise of  the  country  injects  further  hindrance  in  the  path  of 
trade  revival,  is  gradually  losing  its  force.  There  now  seems 
to  be  a  widespread  realization  that,  since  the  suit  was  certain  to 
be  brought,  the  sooner  the  status  of  the  corporation  is  made 
clear  the  more  rapidly  will  trade  respond.  As  a  matter  of  fact, 
the  first  shock  is  passing  away,  and  there  is  far  less  anxiety 
exhibited  toward  the  outcome  than  was  shown  in  the  Standard 
Oil  and  American  Tobacco  suits.  There  is  every  reason  to  be- 
lieve that  the  Steel  Corporation  will  be  able  to  refute  nearly 
all  of  the  charges  when  the  case  is  brought  to  trial  and  that 
no  general  reorganization  such  as  was  ordered  in  the  foregoing 
cases  will  be  required.  That  the  iron  and  steel  trades  are  not 
reflecting  the  pessimism  found  elsewhere  is  shown  in  the  quar- 
terly report  of  the  Steel  Corporation,  covering  earnings  for 
the  three  months  ended  Sept.  30,  which  were  better  than 
in  any  quarter  since  the  corresponding  quarter  last  year.  Net 
earnings  were  $29,522,725,  as  compared  with  $28,108,520  for  the 
second  quarter  and  $25,990,978  in  the  last  quarter  of  1910. 
Orders  for  railroad  equipment,  especially  for  cars,  have  been 
larger  than  those  in  several  weeks,  and  it  is  expected  that  these 
will  be  still  further  increased  before  long.  Demand  for  pig- 
iron  is  improving,  and  many  consumers  are  expressing  a  will- 
ingness to  close  contracts  for  the  future  at  prevailing  rates. 
There  is  decided  advancement  shown  in  the  wool  trade,  and 
New  England  mills  are  expanding  their  operations.  Uncertain 
prices  in  the  cotton  markets  are  prompting  buyers  to  hold  of? 
for  the  present,  and  there  is  little  disposition  in  evidence  toward 
closing  contracts  extending  very  far  into  the  future.  Business 
failures  for  the  week  ended  Oct.  26,  as  reported  by  Brad- 
street's,  were  231,  as  compared  with  258  last  week,  220  for  the 
corresponding  week  in  1910,  217  in  1909,  241  in  1908  and  223 
in  1907. 


The  copper  Market. 


COPPER  prices  continue  to  fluctuate  between  narrow  limits. 
and  in  spite  of  a  mild  tendency  toward  advancement  last 
week   electrolytic   is   obtainable   at    12.30   cents   to    12.35 
cents  cash,  although  the  larger  agencies  are  still  quoting  12.50 
cents.    Slightly  lower  prices  than  the  foregoing  are  being  asked 
by  second  hands.     European  quotations  on  electrolytic  are  be- 


Standard  Copper.  Bid. 

Spot 11.95 

November  U  .90 

December    [[[   I U90 

January   ;    iiig?^.^ 

The  London  market,  October  31,  was  as  follows' 

Noon. 
£       s 

Standard   copper,   spot 55       7 

Standard   copper,    futures 56       2 

Extreme  fluctuations  for  this  year: 

c.     J     J  Highest. 

Standard 12.35 

London,    spot    £57     lo       0 

London,  futures  58       2       6 

Best  selected   61     XO       0 


Settling 

Asked. 

Price 

12.10 

12.05 

11.97J4 

12.05 

U.97'A 

12.15 

12.05 

Closing. 


tween  £57  and  £57  5s  Standard  copper  in  New  York  shows 
little  change  from  the  dullness  of  recent  weeks,  and  all  posi- 
tions from  spot  to  January  inclusive  have  averaged  12.20  cents 
with  12  cents  bid.  .\pproach  of  the  October  report  of  the 
Copper  Producers'  Association  is  influencing  purchasers  to 
withhold  as  much  as  possible,  pending  confirmation  of  their 
views  that  stocks  will  be  increased  and  that  low  prices  will 
continue.  The  foreign  attitude  toward  copper  purchasing  offers 
little  encouragement  to  producers,  and  as  the  temporary  setback 


in  industrial  conditions  due  to  the  suit  against  the  Steel  Cor- 
poration is  almost  certain  to  result  in  further  dullness  in  the 
copper  trade  the  outlook  for  disposing  of  large  amounts  01 
the  metal  in  tlie  immediate  future  is  not  very  alluring.  Esti- 
mates on  the  October  showing  place  domestic  consumption  at 
50,000,000  lb.,  export  deliveries  at  50,000,000  lb.  to  55,000,000  lb, 
and  output  at  130,000,000  lb.,  which  indicates  an  increase  01 
20,000,000  lb.  in  surplus  copper  stocks.  There  is  every  reason 
to  bear  out  the  opinion  that  the  copper  market  at  this  time  is 
decidedly  in  the  hands  of  the  purchasing  eleinent,  and  that  a 
substantial  increase  must  take  place  in  demand  for  copper  be- 
fore prices  will  show  permanent  improvement.  Exports  for 
the  month  of  October,  lacking  one  day,  aggregate  21,330  tons, 
which  compares  with  24,008  tons  in  the  same  period  in  Septem- 
ber. The  daily  call  on  the  Metal  Exchange  Oct.  31  quoted 
copper  as  per  the  accompanying  table. 
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Industrial  and  Commercial  Notes. 

Federal  Light  &  Traction  Company. — A  recent  statement 
shows  that  the  Federal  Light  &  Traction  Company,  60  Broad- 
way, New  York,  now  operates  public  utilities  supplying  Aber- 
deen,  Hoquiam  and   Cosniopolis.  Wash.    (Gray's   Harbor  Rail- 
way &  Light   Company)  :    Sheridan,   Wyo.    (Sheridan   Electric 
Light  &  Power  Company,  Sheridan  County  Electric  Company)  : 
.Vlbuquerque,  N.  I\L  (Albuquerque  Gas,  Electric  Light  &  Powei 
Company,   Albuquerque    Electric    Power   Company)  ;   Trinidad 
Col.    (Trinidad    Electric    Transmission,   Railway   &   Gas   Com- 
pany).    Also  the  electric  railway,  lighting  and  power  and  ga; 
plant  of  Tucson,  Ariz. ;  the  electric  railway,  lighting  and  powei 
plant   of  Las   Vegas,   N.   M. :   the   electric   lighting  and  powe- 
plants  of  Rawlins,  Wyo.,   Montrose.  Col.,   and   Hobart,  Okla. 
and   the   Springfield   Railway   &   Light   Company,   which  own 
the  stock  of  the  Springfield  Gas  &  Electric  Company  and  tli 
Springfield  Traction  Company,  of  Springfield,  Mo.     The  plant 
supplying    Aberdeen,    Hoquiam.    Cosmopolis,    Sheridan,    Albii 
querque,   Tucson,   Las   Vegas.   Rawlins.   Montrose   and   Hobar 
were  acquired  June  i,  1910;  the  Springfield  plant  was  acquire 
in  May  of  this  year,  and  that  of  the  Trinidad  company  (for 
merly   the    Colorado    Railway,    Light   &   Power   Company)   0 
Aug.   2.     The   plant    of   the    Gray's    Harbor   Railway   &  Ligl 
Company  has  been  increased  70  per  cent :  at  Sheridan,  Wyo. 
3000-kw  generating  plant  (Sheridan  County  Electric  Company 
has  been   established   10  miles   from  the  city  near  coal  mine 
and   the   generating    plant    at    Albuquerque    has    been   double' 
The  net  earnings  of  all  the  properties  were  $264,596  for  tl 
year  ended  June  i,  1910,  and  $625,337  for  the  year  ended  J" 
31,  1911.     The  latter  figure  includes  net  earnings  of  the  Sprin; 
field  and  Trinidad  properties. 

Alberger  Pump  Orders. — The  Alberger  Pump  Compan 
New  York,  recently  received  an  order  from  the  city  of  Wc 
cester  through  George  W.  Stetson,  its  Boston  representati^ 
for  three  four-stage  belt-driven  turbine  pumps,  with  a  capaci 
of  1400  g.p.m.  each,  against  a  total  head  of  550  feet,  and 
guaranteed  efficiency  of  70  per  cent,  deliveries  being  reqnir 
Sept.  5,  g  and  12,  with  a  penalty  for  each  day  of  delay.  As 
matter  of  fact  the  deliveries  were  made  on  Sept.  i,  8  and 
thus  in  two  cases  anticipating  the  required  dates.  As  ill' 
trating  the  extent  to  which  formality  was  set  aside,  the  lei 
documents  necessary  to  make  a  full  binding  contract  were  i 
received  by  the  pump  builders  until  after  the  pumps  wi 
shipped.  Deliveries  under  a  contract  for  dry-dock  pumps  h: 
begun  at  the  Navy  Yard  in  Brooklyn.  This  is  the  largest  ore 
for  centrifugal  pumps  ever  given  by  the  government  to  ( 
contractor,  and  includes  eleven  54-inch  main  pumps  and  sei ' 
15-inch  drainage  pumps,  with  all  the  electric  motors  and  o 
trol ;  valves  and  pipe  connections. 

Electrical  Development  on  Canadian  Pacific— War 
power  rights  on  the  Adams  River,  in  British  Columbia,  cap;  = 
of  developing  100,000  hp  have  been  secured  by  the  CanaC'i 
Pacific  Railway.  It  is  thought  that  this  is  a  preliminary  :P 
toward  electrification  of  its  mountain  svstem. 
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Hamilton  Gas  &  Electric  Company. — The  Hamilton  Gas 
&  Electric  Company  has  filed  a  voluntary  petition  in  bankruptcy 
in  the  United  States  District  Court  at  Cincinnati,  and  W.  A. 
Everson,  secrctarj'  and  general   manager  of   the  company,  has 
been  appointed  temporary  receiver  until  the  company  and  the 
bondholders   can   get   together   and   unite   upon   a   receiver   or 
trustee.    The  liabilities  are  given  as  $1,013,856.36,  while  the  ap- 
praised assets   are  $536,603.21.      \'o   valuation  has  been   placed 
upon  the  perpetual  franchise  nor  the  entire  stock  of  the  Ham- 
ilton  Otto  Coke  Company   which   the  company   owns.     These 
are  left  open  for  appraisement.    Attorney  Robert  Ramsey,  who 
represents  the  company  and  is  financially  interested  in  it.  states 
that  the  figures  which  appear  in  the  schedule  of  habilities  should 
not  be  considered  upon  their  face  value,  as  the  company  has 
practically  no  assets  except  from  some  personal  loans  advanced 
by  those  closely  connected  with  it  to  tide  over  troubles.     On 
the  other  hand,  the  assets  could  not  be  valued  in  dollars  and 
cents,  he  says.    The  franchise  is  of  great  value,  as  well  as  the 
stock   of   the    Hamilton    Otto    Coke    Company.      Mr.    Ramsey 
stated  that  the  unequal  competition  brought  about  by  the  city's 
nunicipal  gas  plant  caused  the  trouble.     Plans  have  been  under 
.vay  for  some  time  that,  if  consummated,  might  have  relieved 
he  trouble   and   prevented   the   company    from   going  into  the 
lankruptcy  court,  but  a  few  bondholders  who  did  not  receive 
heir  interest  when  due  last  July  had  brought  suit  to  recover 
■n  their  coupons,  and.  as  the  officials  felt  that  all  should  be 
reated  alike,  it  was  for  this  reason  that  the  petition  was  filed. 
Georgia    Power    Company. — The    Georgia    Power    Com- 
any,   through   its   chief   engineer,   C.    O.    Lenz,   71    Broadway. 
,>ew  York,  has  ordered   from  the  General   Electric   Company 
•ransformers    aggregating    33,500    kw    in    capacity    to    be    in- 
talled  in   its  substations  as  follows :   At  the  Gainesville  sub- 
:ation,  1500  kw :  at  Atlanta.  20,000  kw :  at  Newman,  3000  kw : 
^  Cartersville.  6000  kw,  and  at  Lindale  3000  kw.     The  high- 
rnsio'n  side  of  these  transformers  will  be  wound   for   110,000 
r  55,coo  volts,  and  the   low-tension   side   for  22,000  or   11.000 
ilts.    The    order    includes    high    and    low    tension    switches. 
'>;htiiing  arresters,  etc.    All  of  the  high-tension  apparatus  and 
ises,  except  oil  switches,  will  be  placed  out  of  doors.     Small 
lelters,   probably   of   concrete,   will    be   provided    for   the   oil 
pitches.     The    Georgia    Railway    &    Power    Company,    which 
ps   recently   incorporated   to   acquire   numerous   Jtydroelectric 
operties  in  Atlanta,  Ga..  and  adjacent  territory,  including  the 
pter-power  properties   of   the   Georgia   Power   Company,   has 
fluired   the   Savannah   River   Power  Company,   of   Anderson. 
^     This    company    operates    a    power    station    at    Greggs 
N.   Anderson    Count>',    S.    C,   which    furnishes   energy   to 
ville  and  Greenwood,  S.  C.     A  hearing  on  the  application 
Georgia  Railway  &  Power  Company  to  the  Georgia  Rail- 
''ommission   for   authority  to   issue  $30,000,000   in   bonds 
^57,000.000  in   stock   is   scheduled   for   Xov.   7   at   .Atlanta. 
•IS    have    been    secured    on    a    number    of    properties    in 

^erican   Telephone    &    Telegraph   Statement. — The    re- 

1  the  .\merican  Telephone  &  Telegraph  Company  to  the 

York    Stock   Exchange   as   of    Sept.   30,    191 1,   shows   the 

ving  assets :    Construction,   equipment   and    supplies.   $47.- 

S;  telephone  instruments,  $12,311,702:  real  estate.  $2,188.- 

stocks  and  bonds.  $367,310,332;  treasury  bonds,  $5,000,000; 

liis  to  telephone  companies.  $25,760,270;  special  demand  notes. 

$'.898,262;  cash  and  deposits.  $14,142,278;  accounts  receivable. 

^"^^-.489;  total.  $514,217,795.     Liabilities:  Capital  stock.  $275.- 

o;    capital    stock    instalments,    $991,625:    collateral    trust 

-.    $78,000,000;     convertible     bonds,     $22,025,000;     coupon 

"es.   $15,000;    accrued    interest.    $1,067,079;    taxes,    $416,755; 

u  amed   revenue,   $2,786;    notes    payable   to    Western    Union 

Tegraph  Company,  due  1912-15,  $16,500,000;  notes  payable  to 

sisidiary  companies,   $14,245,000;   dividends   payable   Oct.    16. 

$:i95i6;  other  accounts  payable.  $1,349,396;   reserve   for  de- 

pi:iation,   $37,581,970;    surplus.    $56,338,446;    revenue    balance. 

$^74,117;  total.  $514,217,795. 

/estinghouse  Electric  &  Manufacturing  Company. — 
^''lice  has  been  given  to  holders  of  assenting  stock  of  the 
^Estinghouse  Electric  &  Manufacturing  Company  that  the 
nje  of  this  stock  has  been  changed  to  "common  stock."  This 
*ige  in  name  involves  no  change  in  the  stockholders'  rights. 
an  was  made  because  all  the  outstanding  stock  of  the  com- 
Pa'',  other  than  the  preferred  stock,  consists  of  the  so-called 
"asnting  stock,"  so  that  this  stock  is  in  fact,  as  it  should  be 
in  ame,  common  stock.  New  stock  certificates  have  been  pre- 
Pad  and  will  be  exchanged  on  presentation  of  old  certiticates 


at  the  Union  Trust  Company,  Pittsbugh,  Pa.,  the  United  States 
Mortgage  &  Trust  Company,  New  York  City,  and  the  New 
England  Trust  Company,  Boston,  Mass. 

Dr.  Pearson  Finances  $25,000,000  Power  Company  to  Op- 
erate in  Spain. — The  Barcelona  Company  has  been  organ- 
ized under  Canadian  laws  with  a  capitalization  of  $25,000,000 
to  construct  and  operate  hydroelectric  plants  and  traction  lines 
in  the  city  of  Barcelona  and  the  entire  northeastern  section 
of  Spain.  Dr.  F.  S.  Pearson,  the  active  head  of  the  syndicate 
controlling  the  Rio  de  Janeiro  Tramway,  Light  &  Power 
Company,  the  Sao  Paulo  Tramway,  Light  &  Power  Company 
and  the  Mexico  Tramways  Company,  is  financing  the  project. 
Generating  stations  aggregating  250,000  hp  are  under  considera- 
tion. The  new  company  has  acquired  one  of  the  tramways  in 
Barcelona,  and  has  concessions  for  suburban  lines,  on  which 
work  will  begin  at  once.    Its  head  office  is  at  Toronto. 

Oroville  Electric  Corporation. — .According  to  J.  W.  Good- 
win, of  San  Francisco,  president  of  the  Oroville  Electric  Cor- 
poration, his  company  has  made  preliminary  plans  to  build  a 
power  station  on  the  Feather  River  40  miles  north  of  Oroville. 
Cal.,  and  to  extend  its  distribution  system  through  Oroville 
and  Marysville  into  Sacramento.  The  Oro  Electric  Corpora- 
tion, controlling  the  Oro  Water,  Light  &  Power  Company, 
was  organized  in  March,  191 1,  with  a  capital  of  $10,000,000,  of 
which  $7,500,000  is  said  to  have  been  subscribed.  Bonds  to  the 
amount  of  $10,000,000  were  recently  authorized,  and  $5,000,000 
of  these  will  be  issued  shortly. 

Bosch  Magneto  Works. — The  projected  removal  from 
Springfield,  Mass.,  of  the  Bosch  Magneto  Company's  works  is 
prompted  by  the  nearness  of  rendering  works  which  make 
themselves  obnoxious  to  operatives.  The  Springfield  Repub- 
lican editorially  says  that  the  rendering  industry  should  be 
required  to  move  to  another  location,  leaving  the  vastly  more 
valuable  industry  in  its  present  location.  The  plant  of  the 
Bosch  company  is  designed  to  employ  eventually  3000  me- 
chanics. "Springfield  and  Chicopee  cannot  afiford  to  have  the 
Bosch  company  pull  up  its  stakes  here,"  says  the  Republican. 

October  Incorporations. — Compilation  by  the  Journal  of 
Commerce,  New  York,  shows  that  papers  filed  in  the  Eastern 
States  during  October  for  companies  with  an  authorized  capital 
of  $1,000,000  or  over,  including  increases  in  capital,  represented 
a  total  of  $124,220,000,  an  increase  of  $47,216,000  over  Sep- 
tember, and  $30,525,000  as  compared  with  October,  1910.  Papers 
filed  by  other  companies  with  an  individual  capital  of  $100,000 
or  over,  including  states  other  than  those  in  the  East,  brought 
the  month's  total  up  to  $187,178,500,  as  compared  with  $156,912,- 
000  in  September  and  $176,437,317  in  October,  igio. 

Oskaloosa  Traction  &  Light  Company  Sold. — The  Des 
Moines  River  Power  Company,  composed  largely  of  Eastern 
capitalists,  with  whom  A.  C.  Miller,  of  Des  Moines,  la.,  is 
associated,  has  purchased  the  Oskaloosa  Traction  &  Light  Com- 
pany, of  Oskaloosa,  la.  The  purchasers  will  carry  out  the  con- 
tracts of  the  old  company,  including  the  building  of  a  dis- 
tribution circuit  to  New  Sharon.  12  miles  north  of  Oskaloosa. 
Other  plans  of  the  Des  Moines  River  Power  Company  include 
the  building  of  a  dam  some  8  miles  south  of  Oskaloosa  for 
developing  about  TO.ooo  hp  in  the  section. 

H.  M.  Byllesby  &  Company  to  Build  $5,000,000  Plant  in 
Kentucky. — General  George  H.  Harries,  whose  election  to 
the  presidency  of  the  Louisville  (Ky.)  lighting  companies  was 
mentioned  in  these  columns  last  week,  has  announced  that 
H.  M.  Byllesby  &  Company,  of  Chicago,  will  shortly  begin  the 
erection  of  a  large  power  station  at  Cumberland  Falls,  Ky. 
The  cost  of  the  plant  is  estimated  at  $5,000,000.  It  is  intimated 
that  energy  will  be  transmitted  to  Knoxville,  Nashville,  Cin- 
cinnati and  Louisville. 

Telephone  Merger  Backed  by  English  Capital. — John  W. 
Garland,  of  Pittsburgh,  is  completing  details  for  an  independent 
telephone  merger  embracing  New  Jersey,  Pennsylvania,  Ohio, 
Indiana,  West  Virginia  and  a  portion  of  Illinois.  An  English 
syndicate  well  supplied  with  funds  is  understood  to  be  behind 
the  merger. 

Aluminum  Notes  and  Prices. — The  aluminum  market  as 
of  October  31  was  reported  dull,  with  ingots  for  remelting 
quoted  at  20^022  cents  spot  No.  i  the  base  for  large  ingots. 
Rods  and  wire  were  held  at  31   cents,  and  sheets  at  33  cents. 

Winnipeg  Electric  Company  Sold. — The  E.  R.  Reece  En- 
gineering Company,  an  American  concern,  has  purchased  the 
holdings  of  the  Winnipeg  Electric  Company,  which  operates 
in  Winnipeg.  Man.,  and  vicinity. 
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Financial. 

The  Week  in  Wall  Street. 

STEEL  shares  declined  in  tlie  clc-ing  days  of  last  week  as 
a  result  of  the  government  suit  liled  lale  Thursday  after- 
noon against  the  Steel  Corporation,  the  common  stock 
falling  to  50  on  large  transactions,  as  against  58^  at  the  close 
on  Thursday.  Other  securities  declined  slightly  under  the  lead 
of  the  Steel  shares,  but  a  mild  recovery  took  place  throughout 
the  list  on  Monday,  followed  by  general  advance  on  Tuesday, 
with  Steel  coinmon  quoted  at  54^8  at  the  close.  Attorney- 
General  Wickersham,  at  the  first  hearing  on  the  reorganization 
plan  of  the  American  Tobacco  Company  in  the  United  States 
Circuit  Court  on  .Monday,  intimated  that  the  government  would 
accept  the  plan,   provided  certain   modifications   involving    fed- 
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ck  Oct.  23  to  Oct.  28. 

era!  supervision  are  agreed  upon,  lie  asked  that  the  govern- 
tuent  be  granted  permission  to  intervene  at  any  time  within 
five  years  and  restrain,  the  further  working  of  the  plan  in  case 
it  does  not  restore  competition;  that  none  of  the  companies 
into  which  the  American  Tobacco  Company  is  to  be  divided 
be  permitted  to  own  stock  in  any  of  the  other  companies ;  that 
no  two  be  allowed  to  have  common  officers  or  directors,  nor 
be  permitted  to  purchase  through  common  agencies  or  effect 
business  in  any  way  other  than  as  separate  and  distinct  organi- 
zations. He  suggested  that  the  government  would  permit  eacli 
company  to  control  40  per  cent  of  the  business  in  its  respective 
field  as  a  maximum.  It  seeiris  probable  that  the  government 
will  approve  the  general  scope  of  the  plan  and  retain  the  right 
to  supervise  its  workings  for  a  period  of  five  years.  Trading  in 
American  Tobacco  common  on  I'ueselay  rv'ulted  in  an  ad- 
vance of  30  points.  The  «tock  market  is  quiet,  waiting  upon 
the  outcome  of  the  Tobacco  case.  Earnings  of  Western  rail- 
roads show  fair  progress  in  gross,  and  railroad  seci»iti'.;3  have 
been  relatively  firm  in  the  market  during  the  week.  The  local 
money  market  on  Tuesday  was  very  quiet,  in  spite  of  financin," 
of  November  requirements.  Rates  Oct.  31  were:  Call,  2@2J4 
per  cent;  ninety  days,  35^@3)4  PT  cent.  The  quotations  iii 
the  tables  are  those  at  the  close  Oct.  31. 


Financial  Notes. 


Galveston-Houston  Electric  Company  Preferred  Stock 
OfJering. — /\n  offering  of  $300,000  6  per  cent  cumulative 
preferred  stock  of  the  Galveston-Houston  Electric  Company  is 
being  made  at  Q3J  i  to  yield  6.4  per  cent.  This  company  owns 
substantially  all  the  preferred  and  common  stocks  of  the 
Galveston  Electric  Company,  the  Houston  Electric  Company 
and  the  entire  capital  stock  of  the  Galveston-Houston  Electric- 


Railway    Company.      The    Galveston    Kleclric    Company    docs 
the  entire  electric  railway  business  and  a  portion  of  the  elec- 
tric lighting  business  in   Galveston,  Te.x. ;   the   Houston   Elec- 
tric Company  does  the  entire  electric  railway  business  in  Hous- 
ton, Tex.,  and  the  Galveston-Houston   Electric  Railway  Com- 
pany will -own  and  operate  45  miles  of  interurban  electric  rail- 
way  now   practically  completed  between   Galveston   and   Hous- 
ton, which,  it  is  expected,  will  be  in  full  operation  in  Novcm 
her.      The    capitalization    of    the    Galveston-Houston    Electrii 
Company    consists    of    an    authorized    issue    of    $3,000,000    1 
per   cent   cumulative   preferred    stock,    of    which   $j,ooo,ooo  i> 
outstanding   and   of   which   $300,000   is   now   ofifered ;    also  a: 
authorized  issue  of  $4,000,000  common  stock,  paying  dividend 
at  the  rate  of  3  per  cent  per  annum,  of  which  $3,000,000  is  out 
standing.     There   are   also   authorized   $2,000,000   coupon  nctr 
due  1914,  of  which  $600,000  is  outstanding,  which  bear  interes 
at   the   rate   of   6   per   cent    and   are   convertible   into   commoi 
stock  at  par.     There  is  an  authorized  issue  of  $2,500,000  firs 
mortgage    5    per   cent    gold    bonds    of    the    Galveston    Electri 
Company,    due    1940,   of    which   $1,213,000   is   outstanding;   a 
authorized   issue  of   $2,500,000   first   mortgage  5   per  cent  gol 
bonds    of    the    Houston    Electric    Company,    due    in    1925,    r 
which    $2,193,000   is   outstanding,    and    an    authorized    issue   c 
$5,000,000   first   inortgage   5   per   cent   gold   bonds   of  the  Ga 
veston-Houston  Electric  Railway  Company,  due  1954,  of  whic 
$2,75o,oco  has  been  issued.     .Additional   bonds  of  the  Galve 
ton    Electric   Company   and   Galveston-Houston    Electric   Rai 
way   Company   can   be   issued   only   to   the   amount   of  80  pi 
cent  of  the  actual  cost  of  permanent  additions  and  improv 
nients   to    the   property.      All    the    Houston    Electric    Compai 
bonds    authorized    have   been    issued,    and   $307,000    face   val' 
have  been   purchased   for   the   sinking    fund.      Interest   on  t 
$2,750,000   Galveston-Houston   Electric   Railway   bonds   will 
charged  to  "interest  during  construction"  until  the  completi' 
of    the    interurban    line.      These    bonds    are    guaranteed   as 
principal,  interest  and  sinking  fund  by  the  Galveston-HousI 
Electric  Company.     Gross  earnings  of  the  combined  compan 
for  the  twelve  months  ending  -Aug.  31,   191 1,  were  $1,447,;; 
operating   expenses,   $848,135;   and   net   earnings,  $599,591; 
terest  charges  and  taxes  were  $246,363,   leaving  a  balance 
$353,227.     The  bond   sinking   fund   amounted  to  $55,970,  Ic; 
ing  a  balance  of  $297,257  available  for  dividends  on  $2,300.1 
preferred    stock,    the    requirement    for    which,    including   t 
now    offered,    is   $138,000.      The    Galveston    property   has  hi 
under   the   management   of    Stone   &   Webster   since   1905,  ; 
the   Houston   property  since    iix>o. 

Public  Utility  Securities  Listed  on  New  York  Exchan 
— .Applications   to   list   the    following   securities   have  been 
proved  by  the  governing  committee  of  the  New  York  St 
Exchange:   Westiughouse   Electric  &  Manufacturing  Comp; 
$36,738,900  common  stock  to  be  substituted  on  the  list,  on  < 
cial  notice  of  issuance,  in  exchange  for  a  like  amount  of  ( 
standing  assenting  stock;   Public   Service  Corporation  of  ^■ 
Jersey — $5,000,000  additional  general-mortgage  5  per  cent  s; 
ing-fund   fifty-year   coupon   bonds,   due    1959.   which  make 
total  amount  listed  to  date  $30,000,000;    Pacific  Gas  &  Elec 
Company — $5,401,000    California    Gas    &    Electric    Corpora  " 
unifying  ami  refunding  mortgage  5  per  cent  thirty-year  bo  • 
due  1037.    In  addition  to  these,  authority  is  given  to  add  $86c « 
of  the  bonds  on  official  notice  of  sale  and  distribution,  w    ■ 
places  the  total  amount  authorized  to  be  listed  at  $20,151,00 

Detroit  Edison  Company  to  Increase  Stock. — Stockii 
ers  of  the  Detroit  Edison  Company  will  meet  in  New  ^ 
City  Nov.  15  to  vote  upon  an  increase  in  capital  stock  f "' 
$9,000,000  to  $15,000,000,  the  proceeds  of  which  will  be  use  I' 
furnish  funds  for  extensions  and  additions  made  necessar  !.'■ 
the  continual  growth  of  the  company's  business.  Of  the  1  » 
cut  authorized  $9,000,000  capital  stock.  $6,000,000  is  outstanng. 
and  $3,000,000  has  been  refcrved  against  an  equal  amour  ol 
outstanding  convertible  debenture  bonds.  It  is  propose  to 
issue  $1,500,000  of  the  new  stock  at  an  early  date  and  this  il' 
be  offered  to  the  stockh(;lders,  pro  rata,  for  subscription  at  ^^ 

Milwaukee  Electric  Railway  &  Light  Company.- hi^^ 
Wisconsin  Railway  Commission  has  authorized  the  Milw;  -ei^ 
Electric  Railway  &  Light  Company  to  issue  $2,000,000  rehu  n\; 
and  extension  mortgage  4^  per  cent  bonds. 

Maryland  Electric  Company.— The  report  of  the  ^■'■y■ 
land  Electric  Company  for  the  fiscal  year  ended  Jun  3"- 
191 1,  has  been  submitted  to  the  Maryland  Public  Service  '"'■ 
mission.     The  statement  of  the  company  shows  operatinf:  t* 
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enue  lor  the  period  of  $2ii,SiJ.68  and  operating  expenses  of 
S207, 749.93.  leaving  a  net  operating  revenue  of  $4,062.75.  Against 
this  were  charged  outside  operatinsj  expenses  of  $4,071.50.  rep- 
resenting the  money  expended  in  the  up-keep  of  the  Bay  Ridge 
resort,  which  was  not  in  operation  during  the  year.  This  left 
a  total  net  deficit  of  $8.75.  Other  income  received  by  the  com- 
pany during  the  fiscal  year  amounted  to  $216,790.58,  made  up 
as  follows:  $216,000,  representing  rents  accrued  for  lease  of 
road ;  $480.83,  representing  revenue  from  separately  owneil 
properties,  the  .\nnapolis  Land  &:  Improvement  Company  and 
the  Maryland  Land  &  Improvement  Company:  $309.75,  repre- 
senting income  from  sale  of  electric  power.  The  deductions 
from  this  were  as  follows:  $12,199.50,  representing  taxes  ac- 
crued for  the  year ;  $8.75,  the  total  net  deficit  from  operation, 
as  above;  $1,500,  rents  accrued  for  the  lease  of  other  roads: 
$1,568.75  for  hire  of  equipment;  $11,776.14,  joint  facilities,  and 
$2,250.60,  miscellaneous  rents.  Other  deductions  included  in- 
terest accrued  on  funded  debt  amounting  to  $252,145.80;  other 
interest,  $10,285.  and  extinguishment  of  discounts  on  securities. 
$20460,  the  total  deduction  from  the  gross  corporate  income  of 
the  company   being   $299,966.29,    representing   a   net   corporate 

[  loss  of  $95,383.96.  In  the  report  as  filed  with  the  Public  Ser- 
vice Commission  no  revenue  expenses  or  taxes  are  shown  from 
the  operation  of  Bay  Shore  Park,  for  the  reason  that  the  prop- 

.  erty  is  leased  to  the  United  Railways  &  Electric  Company  under 
a  general  leasing  agreement,  and  no  specified  amount  of  income 

:  is  paid  for  the  property,  as  the  taxes  and  expenses  are  borne 
t>y  the  United  Railways. 

Montreal  Street  Railway's  Year. — Earnings  of  the  Mon- 

,  (real  Street  Railway  Company  in  the  year  ended  Sept.  30,  1911, 

to  whiirh  reference  was  made  in  the  previous  issue,  were  the 

largest  in  the   history  of  the  company.    Gross  earnings  were 

S4.775.30'.  as  compared  with  $4,352,551  in  1910;  expenses  were 

;$2,679.8o6,  as  compared  with  $2,455,301,  and  net  earnings  were 

i$^od5.495.  which   compares   with   $1,897,250  in   the  year   ended 

Sept.  30,  1910.     Other  income  was  $114,808,  as  compared  with 

!$8s,878,  making  a  total  income  of  $2,210,303,   which   compares 

iwith  $1,983,123  in  the  previous  year.     Charges,  taxes,  etc.,  were 

^583,904,  as  compared  with  $507,978.  leaving  a  surplus  available 

U'or  dividends  of  $1,626,398.  which  compares  with  $1,475,150  in 

the   preceding    year    and    is    equivalent    to    16.26    per    cent    on 

Sio,ooo,ooo   capital    stock   before    deduction    of    insurance    and 

Contingent  reserves.    The  earnings  in  the  preceding  year  were 

.fqual  to   14.75   per  cent   on   the   same   stock.     Dividends   were 

Pi,000.000,   and   insurance  and   contingent   reserves   were  $275,- 

00,  leaving  a  surplus  for  the  year  of  $351,398,  which  compares 

j*ith  $200,150  in  the  year  preceding.     E.  A.  Roberts,  president 

;>f  the  company,  in  his  report  refers  to  the  negotiations  toward 

••'•t-ting  an  amalgamation  with  the  Montreal  Tramways  Com- 

•-.   and  to  negotiations   with   the  city  of   Montreal    for  the 

■t'se  of  making  a  new  contract  that  will  be  more  applicable 

resent-day  conditions  than  the  present  one,  in  view  of  the 

1   growth   and   congestion    of   the   city.     He   expresses   the 

that  amalgamation   with   the   Montreal   Tramways   Com- 

V  will  help  to  complete  speedily  the  negotiations  for  a  new 

hise. 

'ublic  Service  Corporation  of  New  Jersey. — The  report 

e  Public  Service  Corporation  of  .\'ew  Jersey  and  its  sub- 

ry  companies    for  the   nine   months   ended   Sept.  30,    191 1, 

led  with  the  Xew  York  Stock  Exchange,  shows  the   fol- 

ing:   Gross  earnings   of   operating   companies,   $21,975,080; 

:iie    from    miscellaneous    sources,   $r,39i,455,    making   total 

mgs    $23,366,536.     Operating     expenses     and     taxes     were 

ni,2ii,  and  net  earnings  were  $11,255,324.     Fixed  charges 

le  operating  companies  were  $8,269,553,  leaving  a  balance 

^2,985,770.    The  fixed  charges  of  the   Public   Service   Cor- 

tion  of   \ew  Jersey   were  $1,870,098.     The  combined   sur- 

of  the  Public  Service  Corporation  of  N'ew  Jersey  and  the 

-idiary  companies  was  $1,115,672,  which,  with  the  previous 

Uilus  (plus  adjustment)   of  $1,707,698,  made  a  total  surplus 

$2,823,370.     Dividends  paid  to   Sept.  30,   191 L  were  $1,125,- 

'^,   leaving  a   surplus   of  $1,698,370.     Profit   and   loss   of   the 

-idiary  companies  not  taken  upon  the  books  of  the   Public 

ice  Corporation  of  Xew  Jersey  was  $718,020,  and  the  bal- 

,:<•■  to  the  credit  of  profit  and  loss  Sept.  30,  191 1,  was  $980,- 

.3.    The  general  balance  sheet  of  Sept.  30,   191 1,  showed  as 

jlows :— Assets :    Investments   at   cost,   $62.303,001 ;   bonds   in 

'•asury,  $5,000,000:  advanced  to  Public  Service  Railway  Com- 

i''y-   $3,584,250;    advanced    to    Public    Service    Electric    Com- 

iny.  $1,505,162:   cash,  $631,527:    cash   to   redeem   gold   notes. 


$4,000,000:  accrued  interest  and  rentals  receivable,  $835,160; 
accounts  receivable,  $44,173;  advance  payments,  $414:  deferred 
charges  account  of  discount  and  commission  on  bonds  and 
notes,  $2,804,228;  total,  $80,707,918.  Liabilities;  Capital  stock, 
$25,000,000;  gold  bonds,  $30,000,000;  certificates,  $19,970,440; 
gold  notes,  $4,000,000;  accounts  payable,  $152,392;  taxes,  ad- 
vance and  accrued,  $21,067;  interest  accrued,  $456,668;  reserve, 
$125,000;  profit  and  loss,  $980,350;  total,  $80,707,918. 

Pacific  Gas  &  Electric  Company. — The  consolidated  bal- 
ance sheet  of  the  Pacific  Gas  &  Electric  Company,  as  of  July 
31,  1911,  showed  assets  as  follows;  Plant  and  other  property, 
$112,084,682:  funds  to  future  construction,  $845,888:  free  trea- 
sury securities,  $892,596  (market  value  in  excess  of  $1,300,000)  ; 
materials  and  supplies,  $1,107,404:  advances  on  contracts,  $73,- 
350;  notes  receivable,  $8,037;  consumers'  accounts,  $1,083,532; 
cash,  $1,084,998;  deferred  and  contingent  assets,  $1,789,638; 
bond  discount  and  other  deferred  charges,  $1,819,856;  total 
$120,789,986.  Liabilities:  Common  stock,  $20,000,000;  preferred 
stock,  $10,000,000;  bonds,  $64,072,097;  sub-company  funds  ac- 
crued, $1,028,068;  consumers'  deposits,  $307,941;  notes  payable 
(since  paid),  $200,000;  current  obligations,  $944,618;  San  Fran- 
cisco rate-case  funds  due  customers,  $457,442;  other  liabilities. 
$172,739:  insurance  reserve,  $341,451;  uncollectible  accounts 
reserve,  $65,222;,  sinking-fund  and  depreciation  reserve,  $7,463,- 
280;  surplus,  $15,559,146:  total,  $120,789,986. 

Ontario  Power  Company. — The  report  of  Ontario  Power 
Company,  of  Niagara  l-'alls.  Ont.,  for  the  nine  months  ended 
Sept.  30,  1911,  shows  gross  earnings  of  $622,443,  operating 
expenses  of  $110,191,  and  net  earriings  of  $512,251  for  this 
period.  Other  income  was  $64,755,  making  a  total  income  of 
$577,006.  Interest  charges  were  $504,293,  leaving  a  surplus  of 
$72,713. 

Keystone  Telephone  Company. — Gross  earnings  of  the 
Keystone  Telephone  Company  of  Philadelphia  for  the  three 
months  ended  September  30  were  $290,606,  which  compares 
with  $282,809  for  the  corresponding  period  in  1910.  Expenses 
and  taxes  were  $148,885,  leaving  net  earnings  of  $141,721,  as 
compared  with  $141,587  in  the  three  months  ended  September 
30,  1910. 


DIVIDENDS. 

Detroit  United  Railways  Company,  quarterly,  J%  per  cent, 
payable  Dec.  i. 

Northern  Texas  Electric  Company,  quarterly,  $1.50  per  share, 
payable  Dec.  i. 

Pensacola  Electric  Company,  semi-annual,  preferred,  $3  per 
share,  payable  Dec.  i. 

Tampa  Electric  Company,  quarterly,  $2  per  share,  and  an 
extra  dividend  of  $1  per  share,  both  payable  Nov.  15. 


REPORTS  OF  EARHINGS. 

AMERICAN  CITIES  COMPANY. 

Gross        Operating            Net             Fixed  Net 

Period.                    Earnings.      Expenses.       Earnings.     Charges.  Surplus 

Sept      1911 $1,125,412        $679,955        $445,457      $255,120  $190,337 

Sent      1910 1,062,989          642,802          420,187        241,594  178,593 

12  m     Sept.,  '11..  13. 146,319       7.386.519       5,259,800     3,008,862  2,250,938 

12  m.  Sept.,  '10..  12,437, 190       7,513.023       4,924,167     2,916,031  2.008,136 

CUMBERLAND  TELEPHONE  &  TELEGRAPH  COMPANY. 

Sent      1911      $626,425        $361,468        $264,957        $50,007  $214,950 

Sent"    1910 575.272          319.772          255,500          49.038  206,462 

9  m     Sent     'U    ..   5.436.126       3.218.060       2,218,066        458.362  1,759,704 

9    m.'.    Sept!    'lO...    5,436,126       2,879.889       2,198,804       434,974  1,763,829 

MASSACHUSETTS  ELECTRIC  COMPANIES. 

Btr      Sent     '1 1 ..  .$2,799,061     $1,560,208     $1,238,853      $472,969  $765,883 

tr'   Sept.    '10...   2,741,764       1,434.626       1,307,138        459.512  847,625 

12  m.,  Sep..  'II-   8."8.815       5,682,884       3,255,931     1,851,786  1,404,144 

12  m.l  Sept.!  '10..  8,560,949       5,360,295       3,200,654     1,792,936  1,407,717 

NASHVILLE    RAILWAY    &    LIGHT    COMPANY. 

c,„,  .1911 $179,132     $98,312     $80,819    $39,294  $41,525 

Sent"  1910 163,307     89,522     73,785  ■   38,288  35,497 

9  m"  Sept,  '11...  1,440,175     849,789     590,386    346,058  244,328 

9  mi!  Sept.;  '10...  1,341,847     777,993     563.854    342.448  221.405 

NORTHERN  OHIO  TRACTION  &  LIGHT  COMPANY. 

Sent   1911 $246,015    $128,812   $117,203   $44,321  $72,882 

SeSt   1910 224,901     117,857    107,044    43.391  63,653 

9  m' Sent  '11  ..3,019.746   1,110,504     909,242    399.069  510,172 

9  m"  Sept  -10...  1,837,406   1.009,858     827,548    390,161  437,387 
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Construction  NeWs. 


ANMSTON.  ALA.— ihe  officials  of  Blue  Mountain  City,  a  mill 
tovm  on  the  outskirts  of  Anniston,  have  awarded  a  contract  to  the 
Anniston  Electric  &  Gas  Company  to  supply  electricity  for  lighting  the 
streets  and  residences  of  the  city.  The  contract  calls  for  the  erection 
of  twenty-five  street  lamps  and  lighting  seventy   residences. 

BIRMINGHAM,  ALA.— The  Birmingham,  Ensley  &  Bessemer  Rail- 
road Company,  it  is  reported,  is  contemplating  the  erection  of  a  power 
plant  to  supply  electricity  to  operate  an  electric  railway  from  East  Lake 
to  Ensley.  The  power  house  will  be  built  to  provide  for  future  ex- 
tensions. 

KETCHIKAN.  ALASKA.— The  Granby  Mining  &  Smelting  Company, 
of  British  Columbia,  has  acquired  a  smelting  plant  near  Ketchikan  and 
is  planning  to  build  a  hydroelectric  power  plant  to  supply  electricity  for 
operating  the  plant  and  mining  machinery. 

PHOENIX,  ARIZ.— The  Salt  River  Valley  Water  Users'  Associiition 
has  awarded  the  contract  for  the  construction  of  power  plant  No.  2  on 
the  South  Consolidated  Canal  to  Olsen  &  Graf,  for  $22,922. 

FORSYTH,  ARK. — Contracts  for  the  construction  of  a  40-ft.  rein- 
forced concrete  dam  and  power  house  for  the  Ozark  Power  &  Water 
Company,  to  be  located  on  the  White  River,  2  miles  above  Forsyth,  have 
been  awarded  to  the  Ambursen  Hydraulic  Construction  Company,  165 
Broadway,  New  York,  N.  Y.  The  General  Electric  Company,  of  Schenec- 
tady, N.  Y.,  secured  the  contract  for  three  1500-kw  generators  and  water- 
wheels.  Contracts  for  the  erection  of  the  transmission  line  from  the 
power  house  to  Springfield,  Mo.,  a  distance  of  43  miles,  have  not  yet  been 
awarded.     Holman  &  Laird,   of  St.   Louis,  Mo.,  are  consulting  engineers. 

OSCEOLA,  ARK. — The  City  Council  has  passed  an  ordinance  creat- 
ing an  improvement  district  for  the  purpose  of  building  and  operating  an 
electric-light  plant  in  Osceola.  This  move  was  made  necessary  owing 
to  the  notification  of  Abner  Driver,  who  has  furnished  electrical 
service  to  the  city  for  fifteen  years,  that  he  would  close  down  his  plant 
Jan.    1,   1912. 

ALH.\MBRA,  CAL. — The  Board  of  Trustees  is  planning  to  install  an 
ornamental  street-lighting  s>'stem  on  North  Marguerita  Street.  Orna- 
mental lamp  standards,  each  carrying  three  lamps,  will  be  erected. 

BAKERSFIELD,  CAL.— The  Lost  Hills  Telephone  &  Telegraph  Com- 
pany is  planning  to  build  a  new  line  in  the  Lost  Hills  oil  field  district, 
to  cost  about  $25,000.     Richard  Hastings  is  manager. 

EL  CENTRO,  CAL. — Notice  of  appropriation  has  been  filed  by  Frank 
M.  Salisburj*,  of  Imperial,  and  W.  H.  West,  of  Brawley,  of  50,000  in. 
of  water  in  the  Alamo  River,  acting  in  behalf  of  a  syndicate  which 
proposes  to  build  a  dam  across  the  Alamo  River  three-fourths  of  a  mile 
-cast  of  the  Alamo  Bridge.  The  proposed  dam  will  cost  about  $75,000 
and  will  conserve  water  to  irrigate  50,000  acres  of  land  in  the  vicinity 
of  Estelle  and   Rockwood. 

EUREKA,  CAL. — Negotiations  have  practically  been  closed  whereby 
the  Western  States  Gas  &  Electric  Company  will  take  over  the  Blue 
I^ke  light  and  power  plant,  owned  and  operated  by  the  Minor  Mill 
Lumber  Company.  With  the  purchase  of  the  Blue  Lake  plant  the 
Western  States  Gas  &  Electric  Company  has  practically  the  entire  con- 
trol of  the  electric-light  and  power  service  in  Humboldt  County.  The 
company  has  already  taken  over  the  light  and  power  plants  in  Areata. 
Fortuna   and    Ferndale. 

FRESNO,  CAL. — The  San  Joaquin  Light  &  Power  Company  is  re- 
ported to  be  contemplating  the  installation  of  electric  pumping  machinery 
on  its  property  in  the  Caruthers  district. 

GLENDALE,  CAL. — ^Tbe  city  has  decided  to  erect  ornamental  lamp 
standards,  each  carrying  four  lamps,  on  Fourth  Street,  Glendale  Ave- 
nue and  Grand  Boulevard.  Property  owners  will  bear  the  expense.  H. 
B.  Lynch,  manager  of  the  municipal  electric  plant,  is  in  charge  of  the 
work. 

LINDSAY,  CAL. — The  Tulare  Power  Company  is  reported  to  have 
awarded  a  contract  to  the  Hunt-Mirk  Company,  of  San  Francisco,  Cal., 
for  the  erection  of  a  power  plant  in  Lindsay.  The  plant  will  be  located 
on  the  Giannini  ranch,  just  outside  of  the  city  limits,  and  will  be 
equipped  with  steam  turbines  and  have  an  output  of  3000  hp.  F.  T. 
Billings  is  one  of  the  directors. 

LIVERMORE.  CAL. — Preparations  are  being  made  by  the  Livermorc 
Water  &  Power  Company  to  extend  its  transmission  lines  from 
Pleasarton   to   Sunol,  a  distance  of   5   miles. 

LOS  ANGELES,  CAL.— It  is  reported  that  the  Board  of  Public  Works 
has  extended  the  time  for  receiving  bids  for  machinery  for  the  municipal 
aqueduct  power  plant  in  San  Francisquito  Canyon  from  Oct.  23  to  Nov.  10. 

ILOS  ANGELES,  CAL.— The  Pacific  Light  &  Power  Corporation  has 
awarded  a  contract  to  the  Pelton  Water  Wheel  Company  for  the  installa- 
tion of  three  Pelton-Francis  turbines.  The  turbines  will  drive  three 
3000kw  generating  units. 


LOS  .-\NGELES,  CAL.— An  electric  puwer  plant  vsill  be  installed  in 
the  New  Rosslyn  Hotel,  to  be  erected  at  Fifth  and  Main  Streets  by  Hart 
Brothers,  plans  for  which  are  being  prepared  by  Parkinson  &  Bergstrom, 
architects,  of  Los  Angeles,   Cal. 

OAKLAND,  CAL.— Plans  have  been  approved  by  the  Southern  Pacific 
Company  for  the  erection  of  a  concrete  and  steel  power-storage  plant 
at  the  Melrose  terminal  of  the  Seventh  Street  local,  at  a  cost  of  $30,000. 
The  lower  floor  will  be  used  for  storage  of  cars  and  the  upper  story  will 
be  used  exclusively  for  storage  batteries  and  generators.  This  station 
will    receive    energy   from    the    Fruitvale    plant. 

OROVILLE,  CAL. — Preparations  are  being  made  by  the  Oro  Electric 
Corporation  for  extensive  improvements  and  extensions  to  its  system. 
The  plans  include  the  enlargement  of  the  power  plant  of  the  Oro  Water. 
Light  &  Power  Company,  a  subsidiary,  located  near  Oroville.  the  con- 
struction of  a  new  power  plant  on  the  Feather  River  about  40  mile? 
north  of  Oroville  and  extension  of  its  transmission  lines  into  Marys- 
ville,  Sacramento  and  Oakland.  Bonds  to  the  amount  of  $10,000,000 
were  recently  authorized  by  the  company,  of  which  $5,000,000  will  he 
issued   immediately.      J.   W.    Goodwin   is   president   of   the   company. 

PASADENA,  CAL. — The  Nazarene  University  Park  Company  has  ap- 
plied for  a  twenty-year  franchise  to  build  an  electric  railway  on  Washing- 
ton Street.  The  Pacific  Electric  Railway  Company  has  refused  to  con 
struct  the  line  and  the  stockholders  of  the  Nazarene  company  have  voted 
to  appropriate  $32,000  to  construct  the  road.  J.  W.  Goodwin  is  presideiu 
of  the  Nazarene  company. 

PERRIS,  CAL.— The  Board  of  Trustees  has  granted  the  Southern 
Sierras  Power  Company  a  franchise  to  erect  a  transmission  line  along 
the  roads  and  city  streets  to  supply  electricity  in  Perris.  It  is  expected 
to  have  the  line  completed  by  next  April. 

REDDING,  CAL.— The  Northern  California  Power  Company  has  filed 
notice  of  diversion  of  250,000  in.  of  water  from  the  Pit  River.  The 
company  proposes  to  build  a  large  hydroelectric  plant  about  1  mile  below 
the  Big  Bend  Hot  Springs  with  a  total  generating  capacity  of  120,000  hp. 
Three  high-tension  transmission  lines  carried  on  steel  towers  will  be 
erected  through  the  Sacramento  Valley.  The  cost  of  the. entire  project  is 
estimated  at  about  $4,000,000. 

RED  BLUFF,  CAL.— Notice  of  appropriation  of  300,000  in.  of  water 
to  be  taken  from  the  Sacramento  River  at  the  mouth  of  Resbank  Creek, 
3  miles  below  Red  Bluff,  has  been  filed  by  A.  L.  Collins,  an  engineer 
who  has  been  connected  with  the  Sierra  &  San  Francisco  Power  Com- 
pany. The  water  is  to  be  used  for  irrigation  purposes  in  Tehama,  Colusa, 
and  Yolo  Counties. 

SAN  BERNARDINO,  CAL.— The  Southern  Sierra  Power  Company 
has  awarded  the  contract  for  the  construction  of  its  transmission  line 
from  Bishop  to  San  Bernardino,  a  distance  of  about  240  miles,  to  T.  C. 
Dobbins,  of  Los  Angeles,  Cal.  The  contract  is  for  labor  only  and 
amounts  to  about  $250,000.  The  company,  it  is  reported,  is  planning 
to  erect  an  auxiliary  steam  plant  at  Banning,   Cal. 

SAN  JOSE,  CAL.— The  San  Jose  &  Almaden  Railway  Company,  re- 
cently incorporated  with  a  capital  stock  of  $120,000,  is  planning  to  build 
an  electric  railway  from  San  Jose  to  New  Almaden,  a  distance  of  about 
12  miles,  for  which  the  company  has  been  granted  a  franchise.  C.  A. 
Nones,  C.  P.  Anderson  and  D.  M.  Burnett  are  interested  in  the  company. 

SARATOGA,  CAL.— The  Grand  Lodge  of  Odd  Fellows  has  awarded 
the  contract  for  the  construction  of  administration  building,  power  house 
and  outbuildings  for  the  new  Odd  Fellows'  Home  to  Williams  Brother; 
&  Henderson,  Monadnock  Block,  San  Francisco,  Cal..  for  $118,786. 

VISALIA,  CAL.— The  Mount  Whitney  Power  Company  has  awarded 
a  contract  to  the  Pelton  Water  Wheel  Company  for  a  Pelton-Franci; 
turbine  to  be  installed  in  power  house  No.  2.  The  new  wheel  is  ratec 
at  2250   hp  and  will  be  direct-connected  to  a  General   Electric  generator 

WATTS,  CAL.— The  Pacific  Light  &  Power  Company  has  been  grantee 
a  fifty-year  franchise  to  supply  electricity  for  lamps  and  motors  " 
Watts. 

WOODLAND,  CAL.— The  Sacramento-Woodland  Electric  Railwa. 
Company  has  awarded  a  contract  for  the  construction  of  its  propose' 
railway  from  Woodland  to  Sacramento  to  the  Dozier  Contracting  t 
Engineering  Company. 

BOULDER,  COL.— The  City  Council  has  granted  the  Boulder  Elec 
trie  Light  &  Power  Company  a  franchise  to  extend  its  street-railwa 
system  into  the  northern  section  of  the  town.  The  extension  will  r( 
quire  about  2  miles  of  track  and  will  cost  about  $15,000. 

TELLURIDE,  COL.— The  Telluride  Electric  Light  &  Power  Compan 
has  submitted  a  proposition  to  light  the  streets  of  the  city  under  a  fiv- 
year  contract  as  follows:  For  2000-cp  lamps  at  $3  each  per  month;  50-c 
incandescent  lamps  at  $1.25  per  lamp  per  month,  with  all-night  servic 
and  16-cp  incandescent  lamps  for  lighting  the  city  buildings  at  75  cen_ 
each  per  month.  The  company  also  offers  to  furnish  16-cp  lamps  at  . 
cents  per  lamp  per  month  for  residences,  with  a  minimum  charge  of  • 
per    month,   and   to    supply   electricity    for    lamps   for    residences  at   12 
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ents  per  kw-hour,  with  a  discount  of  2'A  cents  per  kwliour  for  prompt 
ajrmeni,  provided  that  the  minimum  charge  will  be  $1.50  per  month, 
he  meter  deposit  has  been  reduced  to  $10.  For  commercial  purposes  the 
ompany  will  supply  16-cp  lamps,  burning  until  10  o'clock,  at  60  cents  per 
.mp  per  month,  and  with  all-night  service,  $1.50  each  per  month,  with  a 
linimum  charge  of  $1  per  month;  standard  arc  lamps  for  private  use, 
"jrning  until  10  o'clock,  at  $5  each  per  month;  with  all-night  service,  $9 
,ich  per  month.  The  company  was  enabled  to  make  reductions  in  its 
lies  because  of  concessions  made  by  the  Telluride  "Power  Company, 
hich  furnishes  energy  for  operating  the  local  system. 
MANSFIELD.  COXN. — It  is  reported  that  plans  arc  being  considered 
r  the  erection  of  several  new  buildings  for  the  Connecticut  colony 
epileptics  at  Mansfield,  including  power  and  heating  plant,  water 
pply,   etc. 

M.XN'CHESTER,  CONN.— The  Manchester  Light  &  Power  Company 
111  the  South  Manchester  Light,  Power  &  Tramway  Company  have 
en  consolidated  and  will  be  operated  under  the  name  of  the  latter 
,npany.  The  company  w-il]  supply  electricity  for  lamps  and  motors  in 
•   villages   6f    Manchester    and    South    Manchester   and    to    operate    the 

■  ciric  railways  running  through  the  town.  The  company  is  capitalized 
:  $40,000. 

kVALLINGFORD.  CONN.— It  is  reported  that  new  bids  will  be  called 
i  during  the  ne.xt  si.x  weeks  for  additional  equipment  for  the  municipal 
<clric-lieht  plant,  consisting  of  a  500-kw  turbine  and  other  electrical 
fiipment,  to   cost  approximately  $30,000. 

V  ASHINGTON,  D.  C— Sealed  bids  will  be  received  at  the  office  of  the 
(ntnissioners  of  District  of  Columbia,  Washington,  D.  C,  until  Nov.  9 
f'  furnishing  and  installing  electric  wiring,  switches,  wall  plugs,  lamps, 
r  cctors,  etc.,  in  the  Eastern  High  School.  Plans  and  specifications  and 
f  n  of  proposal  may  be  obtained  from  the  purchasing  officer  of  the 
t-rict  of  Columbia. 

■.\SHIXGTON,  D.  C— Proposals  will  be  received  at  the  Bureau  of 
Sjplies  and  .\ccounts.  Navy  Department,  Washington,  D.  C,  until 
N .  H  for  furnishing  at  the  nav>"  yards  and  naval  stations  supplies  as 
fC'irs:  Brooklyn,  N.  Y.,  Schedule  4038 — ^Miscellaneous  brass  and 
CCicr  pipe,  sheet  brass,  rolled  naval  brass  and  copper  rod;  Schedule 
4C. — Transformers.  Boston,  Mass.,  and  Brooklyn,  N.  Y.,  Schedule 
4C- — Miscellaneous  sheet  copper.  Norfolk,  Va.,  Schedule  4051 — One 
ge  rator  set.  Applications  for  proposals  should  designate  schedules 
deed  by  number. 

<0OKSVILLE,  FLA.— At  an  election  to  be  held  Nov.  24  the  propo- 
siti ID  grant  a  franchise  to  Mr.  Fuller,  of  Umatilla,  to  install  an  elec- 
tri  ight  plant  and  w-ater-works  system  will  be  submitted  to  a  vote. 

INTER  H.WEN,  FLA. — Preparations  are  being  made  to  install  an 
elc-ic-ligbt  system  in  Winter  Haven.  Boyd  Brothers  are  interested  in 
thejroject. 

.'TANTA,    GA. — The    Georgia    Railway    &    Power    Company,    of    M- 

1  .    has    purchased    the    property    of    the    Savannah    River    Power 

of    Anderson,     S.    C,    for    $1,550,000.       In    order    to    acquire 

'^rties  the  Georgia  Railway   &  Power   Company  has  applied  to 

'-ia    Railway     Commission    for    permission    to    issue    $30,000,000 

and    $37,000,000    in    capital    stock.      The    Georgia    company    has 

■tions  on  the   system  of  the   Georgia  Railway   &  Electric  Com- 

.\tlanta,    and    the    water-power    properties     at    Tallulah     Falls, 

•■.    Cartersville,   two   other    properties   at    Newman,    Ga.,   and   one 

^t-e    Falls.      It    is    reported    that    the    plans    of    the    new    company 

x   extension    of   the    interurban   electric   railway   from    Anderson 

"1-      Charles    McGee,    of    Toronto,    Can.,    is    president    of    the 

katlway  4  Power  Company. 

K .  iXON,   G.^. — It   is   reported    that    plans    are   being   considered   by 

J*in  J.  Roberts  to  establish  an  electric-light  and  power  plant  to  supply 

fifc'    tv  for  lamps  and  motors  in  two  or  more  towns. 

'■^RVILLE,  GA. — The  Village  Council  has  authorized  the  Mayor 
into  a  contract  with  the  Augusta-Aiken  Railway  &  Electric 
for  street  lighting.  The  contract  calls  for  about  200  tungsten 
'•0  cp  and   eight   or   ten   arc   lamps.      The   town    will  be   rewired 

'■  N'GTON,    GA. — .\    site    has    been    purchased    by    the    city    near  . 
a  railroad   tracks  at  the  depot   on   which   it  will   erect  a   new 
electric-light    plant   at   a   cost   of   about    $25,000-      Contracts    for 
cr^nsi   tjon   of  the   plant   will   be   soon   awarded.      When   the   new   plant 

■  CO  .leted  a  twenty-four-hour  service   will   be  esublished. 

BAWIA,  ILL. — Plans  are  being  considered  by  the  Aurora,  Elgin 
*  Ciigo  Railroad  Company  for  the  installation  of  a  5000-kw  turbine 
•"gm  increasing  the  output  of  the  plant  to  8500  kw.  An  addition  will 
■e  bu  to  the  power  house. 

BA  \X\.\,  ILL —The  City  Council  has  authorized  the  light  committee 
to  ma  an  investigation  of  the  equipment  of  the  municipal  electric-light 
f""'  th  a  view  of  making  improvements  to  the  plant.  It  is  proposed 
*•  rep:e  the  engine  now  in  use  with  a  steam  turbine. 

BE.-  DSTOWN,  ILL. — The  electric  light  committee  of  the  City  Coun- 
cil lia!,dopted  a  resolution  recommending  the  installation  of  a  municipal 
tiectri.ight  plant   in    Beardstown. 

CH'IPAIGN,  ILL. — The  City  Council  has  authorized  the  city  engi 
•eer  t  prepare  plans  and  specifications  for  a  street-lighting  system  to 
consist  f  800  tungsten  lamps  to  be  placed  on  concrete  sundards  with 
i«4-cored  cables  placed  in   underground  conduits. 


E.AST  ST.  LOUIS,  ILL. — It  is  understood  that  arrangements  have 
been  made  whereby  the  East  St.  Louis  &  Suburban  Railway  Company 
will  supply  the  East  St.  Louis,  Columbia  &  Waterloo  Railway  Company 
with  energy  to  operate  its  railway  until  the  company  bui'ds  its  own 
power  house.  The  East  St.  Louis,  Columbia  &  Waterloo  Railway  Com- 
pany expects  to  have  cars  running  between  Dupo  and  East  St.  Loui$ 
by  Jan,   1. 

F.\RMINGTON,  ILL — The  Farmington  Light  &  Power  Company  it 
contemplating  erecting  a  transmission  line  southwest-  of  the  city  to 
supply  electricity  to  the  farmers   in  that  section. 

MATTOON,  ILL. — Plans  have  been  submitted  to  the  City  Council  by 
City  Engineer  James  for  the  installation  of  a  flashlight  alarm  and  tele- 
phone system  for  the  police. 

MOKEX.^,  ILL. — The  Village  Board,  it  is  reported,  will  install  a 
municipal  electric-light  plant  if  satisfactory  arrangements  cannot  be  made 
with  the  North  Shore  Electric  Company  for  the  erection  of  a  transmis- 
sion line  to  this  village. 

OREGON,  ILL. — Preparations  are  being  made  by  the  Oregon  Power 
Company  for  extensive  improvements  to  its  plant  next  year.  The  pro- 
posed improvements  will  be  made  during  the  winter  and  will  double  the 
present  output  of  the  plant.  The  company  now  supplies  electrical  service 
in  Polo,  Mount  Morris,  Oregon,  Franklin  Grove,  Lee  Center,  Amboy, 
Sublette,  Compton,  Shaw  Station  and  Ashton,  and  is  contemplating  ex- 
tending its  transmission  lines  to  other  towns  in  this  section  of  the   State. 

PETERSBURG,  ILL.— Abbott  Brothers,  owners  of  the  local  electric- 
light  plant  in  Petersburg,  have  taken  over  the  electric-light  system  in 
Tallula,  where  the  plant  was  recently  destroyed  by  fire,  and  will  erect 
a  transmission  line  from  their  plant  in  this  city  to  supply  electricity  in 
that  town. 

PROPHETSTOWN,  ILL.— Plans  are  being  considered  for  the  installa- 
tion  of  a   130-hp  engine   in   the   local   electric-light   plant   next   spring. 

SHELDON,  ILL. — The  Sheldon  Electric  Light  &  Power  Company,  it  15 
reported,  is  contemplating  the  installation  of  an  ice  plant.  Robert  Ross 
has  been  elected  president  of  the  company. 

STRE.\TOR,  ILL. — The  City  Council  is  considering  the  question  of 
installing  an  ornamental  street-lighting  system  in  Streator.  The  Illinois 
Valley  Gas  &  Electric  Company  has  submitted  a  proposition  offering  to 
install  220  or  230  arc  lamps  in  the  business  district  and  200  lamps  in 
the  residence  section,  one-half  to  burn  all  night  and  the  remainder  on  a 
moonlight  schedule. 

SULLIV.^N,  ILL. — The  Sullivan  Electric  Company  is  contemplating 
extending  its  transmission  line  to  .\rthur.  The  company  is  enlarging  its 
power  house  and  will  install  additional  machinery. 

TAYLORSVILLE,  ILL.— The  City  Council  has  notified  the  Taylors- 
ville  Gas  &  Electric  Company  that  it  must  remove  its  poles  from  the 
square  and  replace  all  uninsulated  wires  with  stranded  wire  within  the 
limits  of  the  city.  Unless  the  company  complies  with  the  ordinance  its 
Iranchise  will  be  forfeited.  The  company  is  given  thirty  days  to  comply 
with    the    order. 

FT.  WAYNE,  IND.— The  Kehoe  Light  &  Power  Company,  recently  in- 
corporated with  a  capital  stock  of  $100,000,  proposes  to  furnish  elec- 
tricity for  lamps  and  motors  to  small  towns  along  the  lines  of  the  inter- 
urban railways  within  a  radius  of  50  miles  of  Ft.  Wayne.  At  present  the 
company  will  confine  itself  to  the  towns  along  the  lines  of  the  Ft.  Wayne 
&  Northern  Indiana  Traction  Company.  A  contract  bas  already  been 
signed  whereby  the  company  will  supply  electricity  to  light  the  town 
of  Ossian.  Energy  for  operating  the  system  will  he  secured  from  the 
traction  company.  The  officers  are:  C.  M.  Niezer,  president;  T.  J. 
Kehoe.    vice-president,    and    M.    J.    Kehoe.   secretary   and   treasurer. 

FRAXCISVILLE.  IND.— The  Central  Indiana  Water,  Light,  Heat  & 
Power  Company,  recently  incorporated,  it  is  reported,  will  soon  ask 
for  proposals  for  construction  of  water,  light,  heat  and  power  plants  in 
a  number  of  nearby  towns  and  cities.  E.  A.  Rossiter  is  president  of 
the  company. 

GOSHEN,  IND. — The  Goshen  Home  Telephone  Company  is  planning 
to  erect  a  new  copper  telephone  line  between  Goshen  and  Bristol,  and  to 
make  other  improvements  to  its  system. 

M.ARTINSVILLE,  IND. — The  street-lighting  committee  has  rejected 
all  bids  submitted  for  the  proposed  new  plant  and  is  now  investigating 
the  cost  of  purchasing  the  material  direct.  The  committee  is  also  con- 
sidering the  question  of  installing  an  ornamental   street-lighting  system. 

SHELBYVILLE,  IND.— The  plant  and  holdings  of  the  Shelby  County 
Water,  Gas  &  Electric  Company  have  been  taken  over  by  the  Indiana 
Service  Company.  H.  L.  Olds,  of  Indianapolis,  Ind.,  is  president  ot 
tile   company. 

SOUTH  BEND,  IND.— The  Board  of  School  Trustees  is  considering 
the  question  of  installing  an  electric-generating  plant  in  the  new  high 
school,  now  in  course  of  construction.  George  Knoblock  is  president  of 
the  board. 

WASHINGTON,  IND.— The  promoters  of  the  Vincennes,  Washing- 
Ion  &  Eastern  Traction  Company  have  submitted  a  proposition  to  the 
city  offering  to  take  over  the  municipal  electric  plant  and  operate  it  in 
connection   with  the   interurban   system. 

BRIGHTON,  lA. — The  Brighton  mill  dam  and  water  rights.  Including 
a  site  for  the  erection  of  a  hydroelectric  plant,  have  been  purchased  by 
L.   Whitney,   of   Mount  Pleasant,   and    I..   J.   Highland,   of   Burlington,   for 
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$8,000.     Work  will  soon  begin  on  construction  of  the  plant,  which  when 
completed   will  supply  electricity   to  Brighton  and  towns  in  this  vicinity. 
CH.\RLES   CITY,   lA.— The   citizens   have  voted   to   grant   C.    Walker 
a  franchise  to  operate  an  electric-light  plant  in  Charles  City. 

CLARIND.X,  I.\.— The  Lee  Electric  Light  Company  has  entered  into 
3  contract  with  the  Bedford  Light,  Heat  &  Power  Company  to  supply 
electricity  to  operate  the  electric  system  in  Bedford,  23  miles  distant. 
The  Bedford  company  will  close  down  its  generating  plant  as  soon  as 
energy  is  received  from  the  Lee  company.  Preparations  are  being  made 
by  the  Lee  Electric  Light  Company  to  extend  its  transmission  line  from 
New  Market,  the  present  terminus,  to  Bedford,  a  distance  of  IS  miles. 
Electrical  service  will  also  be  supplied  to  residents  along  the  route  of 
the   proposed  line. 

CL.XRION.  I.\. — After  being  without  electrical  service  for  seventy- 
three  days,  due  to  the  burning  of  the  electric-light  plant,  the  service  has 
been  resumed.  An  entire  new  plant  is  being  built.  Electroliers  are 
being  erected   for  the  new  street-lighting  system. 

COON  RAPIDS,  lA.— The  City  Council  it  is  reported,  has  approved 
plans  for  the  installation  of  electroliers  on  Main   Street. 

DUNL.AP,  lA.— At  an  election  held  recently  the  voters  approved  the 
granting  of  a  franchise  to  L.  R.  Belts,  of  Council  Bluffs,  to  construct  and 
operate  an  electric-light  plant  in  Dunlap.  It  is  understood  that  work 
n-ill  begin  on  construction  of  the  plant  at  once. 

FOREST  CITY,  lA.— If  granted  a  franchise,  the  Forest  City  Electric 
Light  S:  Power  Company  will  make  extensive  improvements  to  its  system, 
involving  an  expenditure  of  about  $10,000. 

G.^LV.'\,  lA. — The  proposition  to  issue  bonds  to  the  amount  of 
$8,500  tor  the  construction  of  an  electric-light  plant  in  Galva  will  be 
submitted  to  a  vote. 

HARL.AN,  I.A.— Owing  to  the  blowing  out  of  a  cylinder  head  on  the 
large  engine  in  the  municipal  electric-light  plant  the  service  is  badly 
crippled.  It  will  take  about  a  month  to  make  the  necessary  repairs. 
George   W.   Cox  is  superintendent. 

JEWELL.  I.\. — Plans  arc  being  considered  for  the  installation  of  an 
ornamental  street-lighting  system.  It  is  proposed  to  erect  ornamental 
lamp  standards  with  cluster  lamps. 

OSC.\LOOS.\,  lA. — The  Des  Moines  River  Power  Company  has  pur- 
chased the  property  of  the  Oskaloosa  Traction  &  Light  Company,  which 
included  the  electric-light  plant,  heating  plant,  the  local  street-railway 
system,  the  Oskaloosa  and  Buxton  electric  railway,  the  municipal  light- 
ing franchise  and  the  city  heating  franchise.  The  price  paid  for  the 
plant  is  understood  to  be  about  $200,000.  The  Des  Moines  company 
is  contemplating  the  development  of  several  power  sites  along  the  Des 
Moines  River  and  is  planning  to  build  a  dam  about  7  miles  from 
Oskaloosa  on  the  Des  Moines  River  to  develop  about  10,000  hp.  The 
new  company  will  carry  out  the  contracts  of  the  old  company,  including 
the  erection  ol  a  transmission  line  to  Xew  Sharon,  12  miles  north  of  the 
city.  A.  C.  Miller,  of  Des  Moines,  la.,  is  interested  in  the  new  company. 
POC.\HONr.\S,  lA. — The  contract  for  construction  of  a  municipal 
electric-light  plant  for  the  city  of  Pocahontas,  bids  for  which  were 
opened  Oct.  27,  has  been  awarded  to  the  Dwyer  Field  Company,  of  St. 
Paul,    Minn.,    at   $11,800.      George    Schnieders    is   clerk. 

ROLAND,  lA.— The  installation  of  an  electrolier  system  of  street 
lighting  is   reported   to  be  under  consideration. 

STORY  CITY,  lA.— The  Commercial  Club  is  considering  the  ques- 
tion of  installing  an  electrolier  system  of  street  lighting  in  Story  City. 
VAN  HORNE,  lA. — Bonds  to  the  amount  of  $10,000  have  been  voted 
for  the  installation  of  a  municipal  electric-light  plant  in  Van  Home. 
The  town  has  been  without  electrical  service  since  the  plant  of  the  Van 
Home  Electric  Light  &  Power  Company  was  destroyed  by  fire  early 
last    spring. 

OSBORNE,  KAN.— The  City  Council,  it  is  reported,  will  soon  call 
an  election  to  vote  on  the  proposition  to  issue  bonds  to  the  amount  of 
$23,000  for  the  construction  of  a  municipal  electric-light  plant.  Plans 
and  specifications  for  the  proposed  plant  have  been  prepared  by  Rollins 
&  Westover,  of  Kansas  City,  Mo. 

W.-\TERVILLE,  K.\N. — Plans  are  being  considered  for  the  construc- 
tion of  a  municipal  electric-light  plant  in  Waterville,  Kan.,  for  which 
bonds  to  the  amount  of  $30,000  have  been  voted,  Mr.  Black,  of  the 
J.  S.  Worley  Engineering  Company,  of  Kansas  City,  Mo.,  is  engineer 
in  charge. 

CAMPBELLSVILLE,  KY.— Owing  to  the  City  Council  and  the  Camp- 
bellsville  Electric  Light  Company  being  unable  to  come  to  an  agreement 
in  regard  to  the  rates  for  street  lighting,  the  company  has  discontinued 
the  service.  The  company  has  been  supplying  arc  lamps  at  $50  each  per 
year.  The  company  has  increased  itt  rates  for  the  service,  claiming  that 
it  wa«  furnishing  the  service  at  a  loss  under  the  old  contract. 

COM yKR LAND  FALLS,  KY.— It  is  reported  that  H.  M.  Byllesby  & 
Company,  of  Chicago,  III.,  are  making  surveys  at  Cumberland  Falls,  on 
the  Cumberland  River,  near  Williamsburg,  with  a  view  of  developin™  the 
water  power  to  be  utilized  to  generate  electricity  for  transmission  to 
Lexington,    Ky.,   Kjloxville,   Tenn.,   and   other  smaller  cities. 

MILLERSRURG,  KY. — Preparations  are  being  made  for  the  installa- 
tion of  a  municipal  electric-light  plant  in  Millersburg.  It  is  understood 
that  contracts  for  machinery  have  been  awarded. 

SHREVEPORT,    LA.— At   a    referendum   election    I..' 


at  the  demand  of  the   Municipal  Ownership  League,   the  voters  approved 
the  contract  entered  into  between  the  City  Commissioners  and  the  Shreve- 
port  Gas,  Electric  Light  &  Power  Company  for  lighting  the  streets  of  thr 
city   for   a    period   of   six   years,   under   the   terms   of   which   the  comp.n 
is  to  supply  arc  lamps  at  $62.50  each   per  year,  which  is  $12.50  per  Ir 
less   than   the   city    is   paying   under    the    present   contract,    and   meai;- 
saving   of  -about   $20,000   during   the   next   six   years.      In   addition  to  th 
reduction  in  price  for  the  service  the  company  agrees  to  install  over  sixr 
famps   at   locations   donated   by   the    Council   and   to   supply   electricity  t 
light  the  city  hall  free  of  charge.     The  voters  defeated  the  proposition  t 
issue  $310,000  in  bonds  to  establish  a  municipal  plant  at  a  special  electio 
held  Oct.  17. 

PORTLAND,  MAINE.— The  New  Hampshire  Water  &  Electric  Pn.. 
Company  has  filed  an  amendment  to  its  charter  increasing  its  capital  s 
from  $100,000  to  $200,000. 

PORTLAND,  MAINE.— Plans  are  being  considered  for  the  install 
tion  of  new  street  lamps  on  Congress  and  Middle  Streets.  It  is  pr 
posed    to    erect    tungsten    cluster    lamps. 

BALTIMORE,  MD.— The  Board  of  Estimate  is  considering  the  que 
tion  of  installing  ornamental  electric  lamps  on  Charles  Street  Avenu 
the  St.  Paul  Lane  Boulevard  and  Merryman  Lane  Boulevard.  The  Pe 
body  Heights  Improvement  Association  has  petitioned  for  electric  lam 
in  that  district.  The  cost  of  installing  the  lamps  is  estimated 
$13,076,  and  the  maintenance  for  a  period  of  six  months  dating  i: 
July,   1912,  will  amount  to  $1,154. 

SALISBURY,  MD.— The  Salisbury  Light,  Heat  &  Power  Company 
planning  to  establish  a  twenty-four-hour  service  in  the  near  futu 
The  meter  system  will  be  installed  and  the  minimum  charge  will  be 
duced  from  $1.50  to  $1   per  month. 

LEE,  MASS.— The  Berkshire  Street  Railway  Company  has  purclia 
of  the  Lee  Lime  Company  the  mill  building,  water  privilege  and  I 
tenement  houses,  known  as  the  Bostwick  shoddy  mill  property  in  I- 
It  is  stated  that  the  consideration  was  about  $10,000. 

BAY  CITY,  MICH. — Extensive  improvements  are  being  made  to 
plant  of  the  Kolb  Brewing  Company,  including  the  installation  ot 
power   plant   which   will    provide   electricity   to   operate   its  bottling  woi 

DETROIT,  MICH.— A  special  meeting  of  the  stockholders  of 
Detroit  Edison  Company  will  be  held  Nov.  15  to  vote  on  the  prop 
tion  to  increase  the  capital  stock  of  the  company  from  $9,000,000 
$15,000,000.  It  ■■  -roposed  to  issue  $1,500,000  of  the  new  stock  in 
near  future,  wl",ch    ,v  "H  be  offered  to  the  stockholders  at  par. 

MUSKEGON.  MKIL — Owing  to  inability  to  secure  satisfactory  r 
for  lighting  the  city  from  the  Muskegon  Traction  St  Lighting  Con  i 
or  the  Grand  Rapids-Muskegon  Power  Company,  the  members  i.f 
City  Council,  it  is  .epoited.  are  w-orking  to  secure  the  co-operatiot 
other  smaller  cities  in  Muskegon,  Oceana  and  Newaygo  Counties  i 
large  municipal  light  and  power  plant  project.  It  is  proposed  that 
cities  of  Muskegon,  Whitehall  and  Montague,  in  Muskegon  Con 
Fremont,  in  Newaygo  County,  and  Hart  and  Shelby,  in  Oceana  Coi 
shall  purchase  jointly  the  rights  of  the  Wheeler  Power  Company 
power  site  on  White  River  and  erect  a  hydroelectric  plant  to  supply 
tricity  to  the  different  cities. 

ROMEO,    MICH.— The    Detroit    Edison    Company,    of    Detroit,   X 
it    is    reported,    is    negotiating    for    the    purchase    of   the   local   muni  a 
electric-light   plant.     The   company   has   made   an   inventory  of  the     ^ 
with    a    view    of    making    a    bid    for    it    should    the    plant    he   offeree 
sale.     The   plant  was  established  twelve   years   ago  and  cost  about 
000.     There  is  a  demand   for  a  twenty-four-hour  service,  which  wi 
quire  an  expenditure  of  $1,600  to  equip  the  plant  for  the  extra  se 
AITKIN,    MINN.— M.    D.    Stoner,    president    of   the    Cuyuna   Lig 
Power   Company,   of   Deerwood,   Minn.,   has  withdrawn  his  offer  lo 
the    Aitkin    power    plant   and   to    furnish   a    continuous   service   for    ■( 
and   motors   and    to    operate    the    pumping    plant   of   the  village,  an(  ' 
to    install    an    electric    fire-alarm    system,    owing    to    adverse    report 
raitted  by  the   special   committee  appointed  to  investigate  the  propo  ' 
Mr.     Stoner    supplies    electricity     for    lamps    and    motors    in    Deer  *) 
Cuyuna,  Ironton,   Crosby  and   other  parts   of  the  Cuyuna  iron  ram 
BALATON,    MINN.— The    installation    of    an    electric-light    pla 
Balaton   is  reported  to  be  under  consideration.     Local  business  m"  •'• 
interested  in  the  project.  J^4Jr 

MAYNARD,  MINN.— The  question  of  issuing  bonds  to  the  amo  »*^ 
$5,000  for  the  installation  of  a  municipal  electric-light  plant  in  ""•li^ 
nard  is  under  consideration.  1'^ 

MINNEAPOLIS,    MINN.— Preliminary    work  has  been  started     '^^=: 
power  dam  of  the  Great  Northern  Development  Company  at  Coon  « 
on    the    Mississippi    River,    10    miles    from    Minneapolis.      Contract  '^^J 
been  awarded  for  grading  embankment.     It  is  expected  to  have  tl    ■'^'^ 
completed    within   one   year.      It   is    estimated  that    15,000   hp  can 
veloped  at  Coon  Creek. 

OLIVIA,  MINN.— The  installation  of  a  new  generator  in  the  m' c'P"}^<(^ 
electric-light  plant  is  reported  to  be  under  consideration. 

PIERZ,  MINN.— It  is  reported  that  the  private  telephone  line, 
by  P.    W.    Blake,   has  been    purchased   by  John   Stroming,  of  Sv 
who,  it  is  said,  will  extend  the  line  15  miles. 
VIRGINIA,    MINN.— The    proposition    to    acquire    the    elect"  P  ^ 
f   the    Virginia    Electric    Light,    Power    &   Water   Company  «'" 
iitcd  to  a  vote  at  an  election  to  be  held  Nov.  21. 
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ST.  LOUIS.  MO.— The  West  End  l.lKht  &  Power  Company  has  nK.I 
•ith  the  Public  Service  CommUaion  a  schedule  of  its  rates,  placinK  the 
naximum  charge  at  9|J  cents  per  kwhour.  the  rale  fixed  by  the  com. 
nission.      A   minimum   charge   of   50   cents   per  month   was  also  named. 

BUTTK,  MONT. — The  County  Commissioners  have  awarded  the  con- 
tact for  electric  fixtures  for  the  new  court  hou«e  to  the  Butte  Electric 
•  Supply  Company  for  110,000. 

,  MILES  CITY,  MOST.— Plans  are  being  considered  by  the  Mountain 
tales  Telephone  Company  for  the  erection  of  about  10  miles  of  rural 
flephone  lines. 
TERRY.  MONT.— .\t  an  election  held  Oct.  9  the  citizens  voted  to 
rant  a  franchise  to  E.  H.  Phillips  to  construct  and  operate  an  electric- 
fht  plant  in  Terry. 
BE-WER  CITY,  NEB.— The  installation  of  an  electric-light  plant  in 
raver  City  is  under  consideration.  It  is  proposed  to  organize  a  stock 
tmpany  to  construct   and  operate  the  system. 

KEARNEY,  NEB. — The  City  Council  has  voted  to  submit  the  propo- 
tioa  to  appropriate  $30,000  for  the  construction  of  a  municipal  elec- 
.iC'light  plant   to  the  voters. 

0\XRTON.  NEB.— W.  11.   Hill,  who  was  recently  granted  a  franchise 
install    an    electric-light    plant    by    the    Village    Board,    is    planning    to 
•nstnict    a     plant     to    cost     from     $6,000     to    $7,000.       C.     W.     Hill,    of 
verton.    is    engineer    in    charge. 

K.\LLON.  NEV.— Sealed  bids  will  be  received  at  the  office  of  the 
'iiied  Slates  Reclamation  Service.  Fallon.  Nev..  until  Dec.  6  for  the 
•«e  from  ihe  t'nited  States  of  electric  energ>-  generated  at  the  La- 
•nun  dam  of  the  Truckee-Carson  project.  For  further  information  ad- 
«»  the  I'nited  States  Reclamation  Service  at  Washington,  D.  C. ; 
UoB,  Nev.,  or  Los  .\ngeles,  Cal.  F.  H.  Newell  is  director. 
v\SHUELOT,  N.   H.— The   Keene  Gas  &  Electric  Company,  of  Keene, 

■  H.,   has   applied   to   the    Public    Service    Commission    for   permission    to 

■  t«  lines  and  system  in  .^shuelot  to  the  Ashuclot  company.     The  latter 

■  has  petitioned  the  commission  for  authority  to  issue  sufficient 
■  I  capital  slock  to  take  over  the  business. 

1  \Ni:HESTER,  N.  H.— The  Board  of  Mayor  and  -Mdermen  ha5 
Ved  to  authorize  the  Manchester  Street  Railway  Company  10  replace 
ij  wooaen  poles  supporting  the  trolley  wires  with  iron  poles  throughout 
I,  dtjr. 

MNGHAMTON,  N.  Y. — The  contract  for  the  construction  of  an  elec- 
t  onduit  system  and  installation  of  boulevard  lamp-posts  in  the  city 
l-.amton,  bids  for  which  were  opened  Oct.  25,  has  been  awarded 
'  Gest,  of  New  York,  N.  Y..  the  cost  not  to  exceed  $22,200. 
KPORT,  N.  Y.— The  Brockport  Gas  &  Electric  Light  Company 
rd  to  the  Public  Service  Commission,  Second  District,  for  per- 
■o  execute  a  mortgage  for  $150,000  and  to  issue  presently  $80,000 

)EE,  N.  Y. — The  Board  of  Village  Trustees  has  decided  not  to 
■'<f  proposition  submitted  by  E.  L.  Bailey,  proprietor  of  the  local 
iht  plant,  whereby  the  village  was  to  take  over  the  plant. 
BRIGHTON,  N.  y. — The  Board  of  Estimate  and  Apportionment 
ted  a  resolution  providing  for  an  is^ue  of  corporate  stock  of  the 
.New  York  to  an  amount  not  exceeding  $100,000,  the  proceeds 
sed   to   purchase    and    install    necessary    engines,    boilers    and    ap- 

■  "^s  and  electrical  equipment  at  the  new  Grant  City  pumping 
>orough  of  Richmond,  in  connection  with  improving  the  water 
.stem  of  the  borough. 

YORK.    N.    Y. — The    Public    Service    Commission,    Second    Dis- 
.s    granted    the    Bronx    Gas    &    Electric    Company    permission    to 
-  T.OOO  in  bonds,  the  proceeds  to  be  used   for  extensions  and  im- 
IS   to   its   system. 

YORK,    N.    Y. — Bids    will    be    received    by    the    Department    of 
harities,    foot   of   East   Tweniy-sixth    Street,    New   Y'ork,    N.    Y., 
■T.   6   for   furnishing   and   installing   new   lighting   equipment   and 
'ng  old  equipment,  as  specified,  at  the   Morgue  buildings  on  the 
'he  fool  of  East  Twenty-sixth  Street.     Blank  forms  and  further 
■n    n-ay    be    obtained    at    the    office    of    the    supervising    engineer 
'  nl,    loot    of    East    Twenty-sixth    Street,    where    plans    and 
'■y   be  seen.     .Michael  J.    Drummond  is  commissioner. 
'-<,    N.    Y. — The    Livingston-Niagara    Power    Cornpany,    re- 
..o.-fK^rated,    has    perfected    organization,    and    the    following    of- 
've    been    elected;      Merton    E.    Lewis,    of    Rochester,    president: 
ilershey.   of   .Avon,   N.   Y.,  and   C.  J.    Brown,  of  Rochester,  vice- 
's:    Harry     G.     Strong,     of     Rochester,     secretary,     and     H.     C. 
'.    treasurer.      The    company    has    been    granted    permission    by 
ic   Service   Commission  to   issue  capital   stock  to   the  amount  of 
.-\n   o[»en  mortgage  of  $600,000  has  been  recommended  by  the 
'in,  thereby   permitting   issuing  of   bonds  to  that   amount  as  the 
t   the  company  may   require,  to  be  approved  by  the  commission. 
.         ^*  present   authorization   the   company   is   permitted   to  make   an 
"Biliate  iSEue  of  $268,421,   to  be  sold  at  not  less  than  95.     The  com- 
I^n  has   taken    over    several    important    power    companies    in    Livingston 
"uv.     Following  the  completion  of  the  power  station  at  Golah,  where 
•*■•'    from  Niagara  is  stepped  down  for  distribution,  the  company  has 
«*I^ushing  work   on   the   erection   of   its  distributing   lines.     Electrical 
*^^-  is  already  supplied   by   the   company   in    Avon   and   Livonia  over 
•"«     its  new  lines.     Energy  is  also  supplied  to  the  LimaHoneoye  Falls 
«'«!;   railway  and   also   to   the    State    Aericulture   and    Industrial    School 


at  Industry.  Plans  are  being  made  to  begin  work  on  Ihe  erection  of 
Ihe  transmission  line  extending  from  the  power  station  at  Golah  to 
Scoitsville,  and  possibly  to  Mumford.  The  line  will  eventually  be  ex- 
tended to  Caledonia.  It  is  expected  to  have  the  line  completed  to 
Scoitsville  by  the  first  of  the  year. 

DEVIL'S  LAKE,  N.  D.— The  Steller  Investment  Company,  of  Devil's 
Lake,  has  purchased  the  railway  of  the  Devil's  Lake  &  Chautauqua  Kail- 
way  Company,  which  reaches  summer  resorts  on  the  shores  of  Devil's 
Lake.  It  is  announced  that  the  railway  will  be  equipped  for  electrical 
operation  immediately. 

SHARON,  N.  D.— The  Sharon  Electric  Light  &  Power  Company  is 
reported  to  have  awarded  a  contract  for  the  insullation  of  a  new  light- 
ing system  in  Sharon  to  the  Battery  &  Globe  Electric  Company,  of  Mil- 
waukee, Wis. 

-McVILLE,  N.  D. — The  installation  of  an  electric-light  system  in 
.McVille  is  reported  to  be  under  consideration. 

COLUMBUS.  OHIO.— The  contract  for  furnishing  320  arc  lamps  to 
be  used  in  extending  the  municipal  lighting  system  over  the  recently 
annexed  territory  has  been  awarded  to  the  General  Electric  Company, 
of  Schenectady,  N.  Y.  The  lamps  and  four  rectifer  equipments  for 
the  lighting  plant  will  cost  $11,190. 

HAMILTON.  OHIO.— The  Hamilton  Gas  &  Electric  Company  is  re 
ported  to  have  applied  to  the  federal  court  in  Cincinnati,  Ohio,  for  a 
receiver.  The  company  states  that,  owing  to  the  competition  of  the 
municipal  gas  plant,  recently  completed,  it  is  no  longer  able  to  pay 
dividends.  The  liabilities  of  the  company  are  placed  at  $1,000,000  and 
the  assets  at  $800,000.  T.  C.  Thomas,  of  Cincinnati,  Ohio,  is  president 
of    the    company. 

NILES,  OHIO.- — The  installation  of  a  new  street-lighting  system  in 
Niles  is  under  consideration. 

BUTLER,  OKLA. — Messrs.  Kise  &  Mason  have  purchased  a  site  in 
Butler  on  which  they  propose  to  erec:  an  electric-light  plant.  Work 
will  begin  at  once  on  the  proposed  plant. 

GUTHRIE,  OKLA. — The  City  Council  is  reported  to  be  contemplating 
the  purchase  of  the  franchise  of  the  Guthrie  Light  &  Power  Company. 

BANDON,  ORE. — The  Smith-Powers  Logging  Company  is  reported 
to  be  contemplating  establishing  a  large  electric  plant,  to  cost  from 
$400,000  to  S500.000,  and  extend  high-tension  lines  to  its  various  logging 
camps  to  supply  electricity  for  logging  operations.  The  company  is 
now  making  tests  of  the  electric  donkey  engine. 

GATES,  ORE— Plans  are  being  considered  by  the  Silver  King  Min- 
ing Company,  which  operates  in  the  Elkhorn  district,  for  the  erection  ol 
an  electric  smelting  plant. 

RIDDLE,  ORE. — The  Riddle  Development  League  is  contemplating  the 
installation  of  an  electric-light  plant  to  supply  electricity  to  the  residents 
of  the  Umpqua  Valley. 

GREENVILLE,  PA.— H.  Borland,  of  Pittsburgh,  acting  for  Eastern 
capitalists,  has  purchased  the  plant  of  the  Greenville  Electric  Light. 
Heat  &  Power  Company.  The  consideration  is  said  to  be  $100,000.  It 
is  understood  that  the  new  owners  will  rebuild  the  plant. 

JOHNSTOWN,  PA —The  Penn  Central  Light  &  Power  Company  is 
reported  to  be  negotiating  for  the  purchase  of  electric-light  properties  in 
Cambria  County  on  the  route  of  its  system  from  Huntingdon  County 
into  this  county.  The  company  has  taken  an  option  on  the  electric  plant 
in  Lily,  owned  by  Julius  F.  Klemsiine,  and  is  also  negotiating  with  the 
Citizens'  Light,  Heat  &  Power  Company,  of  Portage,  for  its  property. 
The  Citizens'  company  supplies  electricity  in  Portage,  Jamestown  and 
Cassandra,  and  is  also  planning  to  extend  its  transmission  lines  into  Wil- 
more. 

PITTSBURGH,  PA. — Negotiations  are  under  way  between  John  W. 
Garland,  of  Pittsburgh,  Pa.,  chairman  of  the  reorganization  committee 
of  the  National  Telephone  bondholders,  and  a  syndicate  of  capitalists 
by  which  the  latter  will  acquire  the  independent  telephone  companies 
operating  in  New  Jersey,  Pennsylvania.  West  \'irginia,  Ohio,  Indiana  and 
part  of  Illinois.  The  deal  will  mean  the  payment  of  $10,000,000  in  cash 
and  the  issuance  of  $22,000,000  in  bonds. 

WARREN,  P.A. — The  City  Council  has  passed  an  ordinance  requiring 
all  wires,  except  those  of  the  Warren  Electrical  Light  Company,  placed 
underground  in  the  business  section  of  the  city.  The  Bell  Telephone 
Company  of  Pennsylvania  was  granted  a  franchise  to  lay  its  conduits 
throughout  Ihe  borough.  The  ordinance  requires  that  the  Bell  company 
rent  space  in  its  conduit  to  the  American  Bell  Telephone  Company,  the 
Postal  Telegraph  and  the  Western  Union  Telegraph  companies.  Im- 
provements are  contemplated  by  the  Bell  company  in  Warren,  which  will 
involve  an  expenditure  of  about  $75,000. 

SIOUX  F.M.LS,  S.  D. — A  petition  has  been  presented  to  the  City 
Commission  asking  for  the  installation  of  ornamental  lamps  on  Main 
Avenue  from   Fifth  to  Twelfth  Street. 

WOONSOCKET.  S.  D.— The  Shuler  Electric  Company  has  applied  to 
the  City  Council  for  a  franchise  to  install  and  operate  an  electric-light 
plant   in    Woonsockct. 

CHATTANOOGA,  TENN.— It  is  announced  that  the  Eastern  Tennessee 
Power  Company,  which  is  erecting  a  large  power  plant  on  the  Ocee 
River,  near  Parksville,  Tenn.,  will  be  ready  to  supply  electricity  in 
Chattanooga,  Knoxville  and  Rome,  Tenn.,  by  Jan.  1,  1912.  Contracts 
arc   now   being    made   for   service   to   begin   at   that   date. 
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COOKEVILI.E.  TENN.— The  proposition  to  issue  bonds  to  the  amouni 
of  $30,000  for  improvements  and  extensions  to  the  municipal  electric- 
lighi  riant  and  water-works  system  will  be  submitted  to  a  vote  at  an 
elcciion    to   be   held   Nov.    25. 

PULASKI.  TENN.— Plans  are  being  considered  for  rebuilding  the 
municipal  electric-light  plant  It  is  understood  that  bids  will  soon  be 
called  for  construction  of  a  new  plant. 

BROWNSVILLE,  TEX.— Bonds  to  the  amount  of  $50,000  have  been 
authorized,  the  proceeds  to  be  used  for  improvements  to  the  municipal 
electric-light    plant    and    water-works    system. 

CALVERT,  TEX.— The  City  Council  has  granted  the  Calvert  Water, 
Ice  Si  Electric  Light  Company  a  renewal  of  its  franchise  for  a  period 
of  twenty-five  years. 

CARLSBAD,  TEX.— Bids  will  be  received  by  the  Anti-Tuberculosis 
Commission  of  Texas,  Austin,  Tex.,  until  Nov.  14  for  the  erection  of  a 
tuberculosis  sanatorium  at  Carlsbad,  to  include  administration,  subsistence, 
power  and  equipment  buildings,  infirmary,  barns  and  lean-tos.  Plans 
and  specifications  may  be  obtained  at  the  office  of  the  commission, 
Austin;  Concho  Land  Company,  San  Angelo,  Tex.,  and  Henry  T.  Phelps. 
architect.  San  Antonio,  Tex.  Ralph  Steiner,  M.D.,  is  chairman  of  the 
commission. 

GIDDINGS,  TEX.— The  Giddings  Creamery  Company  has  changed  its 
name  to  the  Giddings  Creamery-Ice  Manufacturing  Company.  The  com- 
pany is  capitalized  at  $20,000  and  contemplates  operating  an  electric  ligln 
plant   in   addition   to  its  ice  and  cold-storage  business. 

PECOS,  TEX.— Judge  James  F.  Ross,  of  Pecos,  Tex.,  who  repre 
sents  Cobe,  McKcnna  &  Company,  agents  of  the  Balmorhea  and  Toyali 
irrigation  systems,  has  submitted  a  proposition  to  build  an  irrigation 
dam  in  the  Toyah  Valley  at  a  cost  of  about  $200,000.  The  proposed 
sysr^m  is  to  be  built  and  operated  on  the  plan  of  the  Carlsbad  dam 
built  by  the  government  at  Carlsbad,  N.  M.,  and  the  Elephant  Butte 
dam   project   now  under  construction   above  El   Paso   in   New   Mexico. 

YOAKUM,  TEX. — The  Yoakum  Improvement  Company  is  planning 
to  install  a  500-hp  engine  and  a  150-kw,  60-cycle  generator  in  its  plant. 
J.   W.   Greer  is  secretary  and  manager. 

RICHMOND,  VA.— The  Washington  &  Old  Dominion  Railroad  Com- 
pany has  leased  the  Bluemont  branch  of  the  Southern  Railway,  extend- 
ing from  Alexandria  to  Bluemont,  a  distance  of  39  miles,  for  a  term  of 
fifty  years  from  July  1,  1912.  It  is  understood  that  the  road  will  he 
equipped  for  electrical  operation  as  soon  as  possible. 

ROANOKE,  VA.— The  Roanoke  Railway  &  Electric  Company  i?  re 
ported  to  have  entered  into  a  contract  with  the  Appalachian  Power 
Company  to  supply  electrical  energy  generated  at  the  hydroelectric  plant 
on  New  River  in  Roanoke.  Electricity  will  be  transmitted  at  80,000 
volts  to  the  substation  of  the  Roanoke  Railway  &  Electric  Company  on 
Walnut    Street. 

CASTLE  ROCK.  WASH.— The  City  Council  has  granted  H.  B.  Davis, 
J.  W.  Seldon  and  the  Tacoma  Investment  Company  a  fifty-year  franchise 
to  construct  and  operate  an  electric-light  plant  in  Castle  Rock.  The 
company  was  also  given  a  contract  to  light  the  streets  of  the  city  for  a 
period  of  five  years. 

DAYTON,  WASH.— The  Pacific  Power  &  Light  Company,  which  re- 
cently acquired  the  property  of  the  Dayton  Electric  Light  Company,  is 
planning  to  make  extensions  and  improvements  to  the  local  system.  The 
Pacific  company  has  extended  its  transmission  line  into  the  city. 

SEATTLE,  WASH.— The  City  Council  has  passed  ordinances  pro- 
viding for  enlarging  the  municipal  lighting  plant  at  a  cost  of  $1,000,000 
and  for  improvements  to  the  city  water-works  system  to  cost  $500,000. 

SEATTLE,  WASH. — R.  H.  Thomson,  city  engineer,  has  submitted  a 
report  to  the  City  Utilities  Committee  in  which  he  recommends  two 
power  projects  to  be  owned  by  the  municipality.  The  report  submitted 
stated  that  25,000  hp  could  be  developed  by  the  Lake  Cushman  project 
at  an  approximate  cost  of  $2,325,000  and  that  40,000  hp  could  be  ob- 
tained in  connection  with  the  White  River  project,  the  cost  of  which  is 
estimated   at   about   $3,560,000. 

SNOHOMISH,  WASH.— The  City  Council  has  authorized  the  Mayor 
and  the  city  clerk  to  enter  into  a  new  contract  for  street  lighting  with 
the  Everett  Gas  Company  for  a  period  of  ten  years.  This  contract  pro- 
vides for  not  less  than  thirty-five  magnetite  arc  lamps  at  $72  each  per 
year. 

SPOKANE,  WASH.— Plans  have  been  filed  with  the  City  Commis- 
sioners for  the  installation  of  an  ornamental  lighting  system  on  Second 
.Xvenue  between  Division  and  Walnut  Streets.  The  plans  call  for  the 
erection  of  ninety-four  electroliers,  each  carrying  five  lamps.  The  total 
cost  of  the  system  is  estimated  at  $56,400,  of  which  the  property  owners 
will  be  asked  to  pay  $45,400.  The  cost  of  the  electroliers  at  $123  each 
aggregates  $11,562,  and  the  maintenance  at  $48  each  per  year  for  ten 
years  will  be  $45,120.  The  actual  cost  to  the  city  will  be  the  cost  of 
lighting  the  street. 

WALLA  WALLA.  WASH.— The  Pacific  Power  &  Light  Company  has 
applied  for  franchises  for  extensions  to  its  transmission  lines  in  Walla 
Walla  County.  The  company  proposes  to  install  systems  in  Dixie,  Two 
Rivers,  Burbank,  Attalia  and  other  small   towns  in  this  section. 

WALLA  WALLA,  WASH.— Plans  are  being  considered  by  the  Pa- 
cific Telephone  &  Telegraph  Company  for  extensive  improvements  and 
extensions  to  its  toll  lines,  involving  an  expenditure  of  $80,000,  includ- 
ing  the    erection    of   a    toll    line    between    Walla    Walla   and   Touchet,    to 


cost  $1,000;  a  line  from  this  city  to  Colfax,  $17,200;  a  line  bctwetn 
Prosser  and  Wallula,  $14,000;  a  line  between  North  Yakima  ami  Pros, 
ser,  $15,000,  and  a  line  between  Arlington  and  state  line  points,  $30,000. 

WHEELING,  W.  VA. — The  County  Commissioners  have  entered  into 
a  contract  with  the  Wheeling  Electrical  Company  to  supply  electricity  I 
to  light  the  county  building.  ; 

DE  PERE,  WIS.— Orders  have  been  placed  by  the  De  Pere  Electric 
Light  &  Power  Company  for  a  new  switchboard  and  regulating  ma- 
chinery. The  new  equipment  will  be  utilized  in  connection  with  the 
current  from  the  High  Falls  as  well  as  power  generated  at  the  local 
plant.     The  cost  of  the  improvements  is  estimated  at  about  $3,000. 

MANITOWOC,  WIS.— The  City  Council  is  reported  to  have  voted  t<. 
issue  bonds  for  improvements  to  the  water  and  light  plant. 

MILTON,  WIS.— The  Milton  Water,  Light  &  Power  Company,  re- 
cently organized,  has  been  granted  a  franchise  to  construct  and  operate 
an  electric-light  plant  in  Milton.  Work  has  already  begun  on  the  plant, 
and  orders  have  been  placed  for  equipment  for  the  electric  plant.  It 
is  understood  that  the  company  is  planning  to  build  a  water-works  system 
in  the  spring.  Dr.  J.  H.  Burdick  and  Dr.  G.  E.  Crossley  are  interested 
in  the  company. 

MILWAUKEE,  WIS.— The  Milwaukee  Electric  Railway  &  Light  Com- 
pany, it  is  reported,  will  issue  $2,000,000  additional  refunding  and  ex 
tension  mortgage  bonds. 

VERMILION,  ALTA..  CAN.— The  contract  for  the  construction  .il 
a  new  electric  power  house  in  \'ermilion  is  reported  to  have  beer 
awarded   to   Ferrell   &   Walker. 

WINNIPEG,  MAN.,  CAN.— The  plant  and  holdings  of  the  Winnipeg 
Electric  Company,  which  supplies  electricity,'  gas  and  street-railwa; 
service  in  Winnipeg  and  vicinity,  are  reported  to  have  been  purchased  b; 
the  E.  R.  Reese  Engineering  Company,  an  American  concern.  Th 
new  owners,  it  is  said,  will  build  rural  lines  throughout  the  province. 

BEACHVILLE,  ONT..  CAN.— At  an  election  held  r,cently  the  rat( 
payers  voted  to  appropriate  funds  for  the  installation  of  a  distributin 
system  for  Niagara  power  to  be  supplied  by  the  Hydroelectric  Powt 
Commission.  The  village  of  Boden  also  voted  in  favor  of  an  appropri; 
tion  to  install  a  distributing  system  to  utilize  energy  supplied  by  th 
Hydroelectric  Power  Commission. 

BERLIN,  ONT.,  CAN.— The  City  Council  has  adopted  a  resolutio 
providing  for  the  installation  of  a  new  street-lighting  system.  Tb 
present  plan  calls  for  the  erection  of  1500  lamps  of  100  cp  to  be  place 
throughout  the  entire  town  before  the  first  of  the  year. 

HAMILTON.  ONT.,  CAN.— The  controllers  have  decided  to  pla. 
orders  at  once  for  duplicating  the  present  electric  pumping  equipme 
at  the  Beach  water-works  station,  providing  the  Council  grants  its  a 
proval.  It  has  also  been  decided  to  notify  the  Hydroelectric  Coi 
mission  that  an  additional  1000  hp  will  be  required  by  Nov.  1,  1912. 
addition  to  the  1000  hp  now  taken  by  the  city.  By  that  time  the  ci 
expects  to  supply  electricity  for  lighting  all  the  municipal  buildini 
Gore  Park,  and  probably  some  of  the  schools  and  the  government  bui 
ings    in    the    city. 

HAMILTON,    ONT.,    CAN.— Proposals    will    be    asked    for   during   t 
next     two    months    by    the     Hydroelectric     Department    of    the    city 
Hamilton    for    material    required    in    the    construction    of    a    distributi 
plant     for     energy     supplied     by     the     Hydroelectric     Power     Commissi 
throughout   the   city    of    Hamilton    as   follows:      (a)    Substation  buildin 
heating,    lighting,    plumbing,    etc.,    for    same;    (b)    station    equipment, 
eluding     transformers,     switches,     switchboards,     lightning     arresters, 
struments,  oil  tanks,  etc.;   (c)   wooden  poles,  cross-arms,  pins,  side  bloc 
braces,    insulators,    machine    bolts,    pole    steps,    guy    wire,    etc.;    (d)    r( 
forced    poles,   condulets,   conduits,    steel    reinforcing,    cross-arms  and  c^ 
ings;    (e)   underground  conduit  system  construction,  including  cable  rac 
manholes    and    manhole    castings,    structural    sieel,    pillars    and    castm 
(f)    conduit   ducts,    tile,    fibre   or    other   system    for   underground  distri 
tion;    (g)    weatherproof    and    rubber-covered    copper    and    aluminum  s< 
and   standard   wire,   lead-incased  cables  and  installation  of  same,  distri 
tion    boxes,    pot-head    and     connectors;     (h)     line    transformers,    met 
cut-outs  and   devices,  lamps,   wiring  supplies  or  other  appliances.  devi« 
apparatus    or    material    to    be    used    in    connection    with    construction 
equipment  of  above.      Companies,   firms   or   individuals  desiring  to  sut 
bids   on    any   of   the   above    equipment    or    apparatus   must   file   applica 
for    specifications    with     E.     I.     Sifton,    consulting    engineer.    City    i 
Hamilton,    Ont.,   Can.,    stating   specifically   the   portions  and  sections  1 
wish   to  bid  on.      For  sections  A,   B  and  E  a  deposit  of  $10  will  be 
quired,    which    will    be    refunded    on    return    of    same.      George  H.  1 
is    Mayor. 

MIMICO,   ONT.,   CAN.— The  municipality  of  Mimico  has  entered 
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contract  with  the  Hydroelectric  Power  Commission  for  50  hp  at  $3  «i( 

per  hp  per  year  for  a  period  of  fifty  years. 

ST.  M.^RY'S.  ONT.,  CAN.— At  an  election  held  recently  the  by" 
appropriating  $15,000  to  secure  energy  from  the  Hydroelectric  Pi  ' 
Commission    was    carried. 

THREE    RIVERS,    QUE.,    CAN.— The    citizens    have    voted    to    '• 
struct  a  street-railway  system   to  be  owned  and  operated  by  the  mu 
pality,   to   cost  appro.ximately   $800,000. 

SCOTT,    SASK.,    CAN.— Contracts    have    been    awarded   by  the    j^" 
of    Scott    for    construction    and    equipment    of    a    combined    electric 
;!nd    water   plant,    amounting    to   $28,310. 
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Neto  Industrial  Companies. 

THE  CAPITAL  GAS  ENGINE  COMPANY,  of  Sacramento.  Cal..  has 

!cn  organized   with   a   capital   stock   of   $100,000   to   manufacture   a   ga» 

igine   which    will    embody    the   inventions   of    James    Shaw,    one    of   the 

rners  of  the  Hell  machine  shop.  The  new  company  has  taken  over  the 

:U   plant  and   will   enlarge   same.     The  incorporators  are:     James   Shaw. 

■  F.  Thomson.  C.   II.   Hardy.  A.   F.   Harrison  and  W.   A.   Mackinder. 

THE   EASTMAN    MOTOR    TRUCK    COMPANY    OF    AMERICA,    of 

ilmington,   Del.,  has  filed  articles  of  incorporation   with  a  capital  stock 

$25,000.  The  incorporators  are:     J.  H.  Shields,  of  Minneapolis,  Minn.; 

E,  Semmes,  of  Washington,  D.  C. ;  L.  J.   Eastman.  B.  R.  Kenworthj-. 

liladelphia.  Pa.,  and  H.  G.   Eastburn,  of  Wilmington,   Del. 

THE   ECONOMIC    BLOWER    COMPANY,    of    New   Jersey,   has   filed 

tides  of  incorporation  with  a  capital  stock  of  $100,000  to  manufacture 

tchinery.    engines    and    mechanical    devices.      The    incorporators    are: 

C.   Reeves  and  T.    F.   Farrell,  of  Jersey  City,  N.   J.,  and  W.   Grupe. 

Hoboken,  N.  J. 

THE  ELECTRIC  AD-LITE  COMPANY,  of  New  York,  N.  Y..  ha? 
.•n  granted  a  charter  with  a  capital  stock  of  $10,000  for  the  purpose 
•  manufacturing  electrical  and  mechanical  devices.  The  incorporators 
J  ;  Joseph  G.  Kanter,  Benjamin  F.  Kanter  and  Frank  V.  Daniles,  all 
<  32  Union  Square,  New  York,  N.   Y. 

THE  EVANS  FITTING  COMPANY,  of  Camden,  N.  J.,  has  been 
("nted  a  charter  with  a  capital  stock  of  $50,000.  The  company  pro- 
les to  manufacture  steel  fittings  for  hydraulic  and  other  piping.  The 
i  orporators  are:  F.  R.  Hansell,  J.  .A.  MacPeak  and  I.  C.  Clow,  of 
(nden,   N.  J. 

HE  GALLAGHER-TOMPKINS  COMPANY,  of  New  York,  N.  Y., 
h  filed  articles  of  incorporation  with  a  capital  stock  of  $175,000  for  the 
p'pose  of  manufacturing  engines,  machinery,  etc.  The  incorporators 
a  F.  B.  Tomkins,  R.  W.  Gallagher  and  G.  D.  Zahm,  of  New  York, 
NY. 

HE  GENERAL  ELECTRIC  OZONE  COMPANY  OF  AMERICA 
h.'  filed  articles  of  incorporation  under  the  laws  of  the  State  of  Dela- 
»e,  with  a  capital  stock  of  $200,000.  The  incorporators  are:  N.  P. 
CSn,  W.   T.    Maloney  and   H.    E.   Latter,   of  Wilmington,   Del. 

HE  GENERAL  GLASS  MANUUF.\CTURING  COMPANY,  of 
Oago,  111.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to 
■n  ufacture  glass  signs,  lamps,  metal  goods,  etc.  The  incorporators  are: 
RJ.  Fox,  H.  S.  Hanson  and  James  S.   Miller. 

^E  HALLDOW  MANUF.^CTURING  COMPANY,  of  Chicago,  III.. 
ha  been  granted  a  charter  with  a  capital  stock  of  $10,000  to  manu- 
fa«re  electrical  appliances.  The  incorporators  are:  Charles  M.  Mudge, 
HtJ.  Hudge  and  L.  C.  Seward,  of  1007  La  Salle  Street,  Chicago,  III. 

IE  HATCH  OIL  ENGINE  COMPANY,  of  New  York,  N.  Y.,  has 
he  incorporated  by  C.  W.  Hatch,  W.  P.  Hatch,  Jr.,  and  A.  Anderson, 
of.rooklyn,  N.  Y.  The  company  is  capitalized  at  $100,000  and  pro 
po ;  to  manufacture  machinery. 

IE  HOOSIER  SALES  COMPANY,  of  Jamestown,  N.  Y.,  has  filed 
artes  of  incorporation  with  a  capital  stock  of  $150,000  for  the  pur- 
POi  of  manufacturing  electrical  goods.  The  incorporators  are:  Frank 
L.  VjrmaD.  of  Indianapolis,  Ind. :  Scott  H.  Penfield,  of  Jamestown. 
N.  .,  and  Benjamin  S.  Dean,  609  East  Eighth  Street,  Jamestown.  N.  Y. 
'.  E  KUHLMAN  ELECTRIC  COMPANY,  of  Elkhart,  Ind.,  ha« 
b«  organized  with  a  capital  stock  of  $20,000  for  the  purpose  of  manu 
fac  ing  and  dealing  in  electric  appliances,  devices  and  supplies.  E. 
Ku  nan  is  president  of  the  company  and  John  .\.  Johnson  secretary. 

1  E  M.  &  E.  MANUFACTURING  COMPANY,  of  Newton,  la.,  has 
I"**  cranted  a  charter  with  a  capital  stock  of  $12,000  for  the  purpose 
of  innfacturing  lighting  plants,  fixtures  and  tools.  The  incorporators 
arej  A.  Elliott,  R.   S.  Redman,   F.   G.   Morrison,   Lee   Brown  and   C.   H. 

TE  modern  SPECIALTIES  MANUFACTURING  COMPANY,  of 
Gosn,  Ind.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of 
t2S,  0,  to  manufacture  and  deal  in  all  kinds  of  machinery,  appliances, 
mecnical  and  electrical  devices  and  specialties.  The  incorporators  are; 
JohiWinter,  Elmer  E.  Ash.  Qinton   C.  Teidman  and  Albert  Snapp. 

T  •;  MOORE  CONTINUOUS  SAFETY  RAIL  COMPANY,  of  Gales 
*""!  111.,  has  been  granted  a  charter  with  a  capital  stock  of  $20,000 
to  r-iufacture  and  deal  in  railroad  supplies  and  machinery.  The  in- 
torpHora  are:  R.  D.  Moore,  Luke  W.  Sanborn,  R.  R.  Drake,  \V.  E. 
Doy  and  R.  C.  Rice. 

Tl;  NIAGARA  SEARCHLIGHT  COMPANY,  of  Niagara  Falls, 
^-  '  has  been  incorporated  with  a  capital  stock  of  $25,000  by  R.  M. 
"to  R.  H.  Gettens  and  R.  R.  Gessford.  of  Niagara  Falls,  N.  Y.  The 
'omi  y  proposes  to  manufacture  electric  lamps,  fixtures,  etc. 

TI  PEABODY  ELECTRIC  COMPANY,  of  Muskogee,  Okla.,  has 
•^^n  rganized  with  a  capital  stock  of  $15,000  to  do  general  electrical 
'OD'tction  work.     A.  D.  Peabody  is  president  and  F.  H.  Weber,  secre- 

TK  PENNSYLVANIA  STEEL  RAILWAY  TIE  COMPANY,  of 
0<»«  Del.,  has  been  incorporated  by  F.  R.  Hansel,  of  Philadelphia, 
^^-  :orge  H.  Martin  and  S.  G.  Seymour,  of  Camden,  N.  J.  The 
'""P'r  is  capitalized  at  $10,000,000  and  proposes  to  manufacture  and 
distnl  e  iron,  steel   and  metal    products. 


THE  RICE  MECHANICAL  ENGINEERING  COMPANY,  of  Waxa- 
liachie,  Tex.,  has  been  incorporated  with  a  capital  stock  of  $50,000  by 
E.  W,  Rice,  G.  W.  Coleman  and  J.  T.  Spencer.  The  company  proposes 
to  do  a  general  engineering  business. 

THE  SANITARY  SUCTION  COMPANY,  of  Chicago,  111.,  ha;  been 
incorporated  with  a  capital  stock  of  $25,000  to  nianuf;icture  vacuum 
cleaners.  The  incorporators  are;  C.  Leviton.  A.  Lamb  and  J.  I^wen- 
baupt. 

THE  SUNSET  COMPANY,  of  Newark.  N.  J.,  has  filed  articles  of  in- 
corporation with  a  capital  stock  of  $50,000  for  the  purpose  of  manu- 
facturing engines,  dynamos,  electrical  appliances,  etc.  The  incorporators 
are:     C.   D.   Winters,  I.   B.  Glucckficid  and  J.   Beckingham. 

THE  UNION  ELECTRICAL  COMPANY,  of  Louisville,  Ky.,  has 
been  incorporated  with  a  capital  stock  of  $1,000,  to  do  electrical  con 
struction  work  and  deal  in  electrical  supplies.  The  incorporators  are; 
H.  F.  Karwiese,  F.  C.  Whitener,  H.   A.  Sigmicr  and  W.  J.   Busam. 

THE  WHYLAND-NELSON  MOTOR  CAR  COMPANY,  of  Buffalo, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000. 
The  company  proposes  to  manufacture  motors,  engines,  motor  vehicles, 
etc.  The  incorporators  are:  Frank  A.  Shoemaker,  91  California  Street; 
Frank  W.  Whyland,  91  Claremont  Avenue,  Buffalo,  N.  Y.,  and  Joel  W. 
Nelson,    217   Second    Avenue,    New    York,    N.   Y. 


New  Incorporations. 


FRESNO,  CAL. — The  Kerman  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $35,000.  by  T.  F.  Saunders.  Jacob  Mausar. 
H.  A.  Hechtman.  W.   I.  Hechtman   and    T.   .\.  Johnson. 

W.-\LL.-\CE,  IND. — The  Wallace  Co-operative  Telephone  Company  has 
been  incorporated  W'th  a  capital  stock  of  $13,000  to  construct  and  operate 
telephone  systems  throughout  Park  and  Forntain  Counties.  The  directors 
are:  Thomas  Keller,  A.  B.  Grimes,  Butler  Meyers,  John  Wallett  and 
W.  E.   Spragg. 

•VUGUSTA,  MAINE. — The  American  Volsam  Company  has  been  in- 
corporated to  build  and  operate  plants  to  generate  and  distribute  electricity 
and  also  to  quarry  minerals,  etc.  The  officers  are;  E.  J.  Pike,  president; 
L.  J.  Coleman,  treasurer,  and  C.  L.  .-Xndrews.  clftrk. 

WESTFIELD,  MAINE.— The  Westfield  Light  S:  Pow.  r  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $10,000  to  supply  electricity 
for  lamps,  heat  and  motors  in  Westfield.  Maine.  The  officers  of  the  com- 
pany are:  Lincoln  R.  Sinclair,  president;  Enoch  B.  Briggs.  treasurer,  and 
Thomas  C.  Bell,  clerk,  all  of  Westfield,   Maine. 

BOSTON,  MASS.— The  United  States  Light  &  Heating  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $10,000.  The  incor- 
porators are:  Norman  J.  MacGaffin,  Malvina  P.  Healey  and  Clarence  R. 
Yeaton. 

DEERWOOD,  MINN.— The  Cuyuna  Northern  Railway  Company  has 
been  incorporated  by  Cuyler  Adams,  F.  S.  Adams  and  C.  C.  Adams,  all  of 
Deerwood.  The  company  is  capitalized  at  $1,000,000  and  proposes  to  con- 
struct and  operate  an  electric  railway  from  Sherwood  through  Crow- 
Wing  County  to  a   point   on   the   Mississippi    River. 


Personal. 


MR.  e.  E.  SEARCH  has  been  appointed  works  manager  of  the  AUis- 
Chalmers  Company  of  Milwaukee,  succeeding  Mr.  David  Van  Alstync, 
who  has  resigned,  to  take  effect  on  Nov.  IS. 

MR.  EUGENE  C.  IVEY,  secretary  and  treasurer  of  the  Citizens" 
Light  &  Power  Company,  Lenori,  N.  C,  was  married  Oct.  25  at  Char- 
lottesville, Va.,  to  Miss  .Annie  Carver  Vasseur. 

.MR.  1.  C.  COPLEY,  president  of  the  Western  United  Gas  &  Electric 
Company,  of  Aurora,  III.,  was  elected  president  of  the  American  Gas 
Institute  at  the  recent  convention  in  St.  Louis. 

MISS  ANNEBELL  ERASER,  librarian  of  the  Commonwealth  Edison 
Company,  Chicago,  has  been  appointed  assistant  editor  of  the  "Question 
Box"  of  the  National   Electric  Light  Association. 

PROF.  W.  M.  ANDERSON,  who  graduated  from  the  Rose  Polytechnic 
Institute  in  the  class  of  1894,  has  taken  charge  of  the  electrical  engi- 
neering  department    of  the   University  of   Louisville. 

MR.  H.  L.  JVDD  has  been  elected  chairman  of  the  North  Shore  Elec- 
tric Company  (Chicago)  Section  of  the  National  Electric  Light  .Asso- 
ciation.    He  is  superintendent  for  the  company  at  Oak  Park,  111. 

MR.  A.  W.  HARPER  has  resigned  from  the  commercial  department 
of  the  Penn  Central  Light  St  Power  Company,  .Altoona,  Pa.,  to  accept 
a  position  as  commercial  agent  of  the  Sandusky  Gas  &  Electric  Company. 

MR.  DAVID  VAN  ALSTYNE,  vice-president  of  the  AllisChalmers 
Company,  of  Milw-aukee,  and  in  charge  of  its  manufacturing  operations, 
will  sever  his  connection  with  that  company  on  Nov.  15,  in  order  to 
engage  in  business  in  New  York.  Mr.  Van  Alstyne  was  formerly  vice- 
president  of  the  American  Locomotive  Works. 

MR.  ETIENNE  DE  FODOR,  general  director  of  the  Budapest  Gen- 
eral  Electric  Company,  was  recently  the  object  of  ovations  from  various 
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societies  and  congratulations  from  a  host  of  friends  ujion  the  attainnicni 
of  his  thii^ietb  anniversary  as  an  electrical  engineer.  A  banquet  given 
in  honor  of  the  occasion  was  attended  by  some  members  of  the 
sovernment,  the  Mayor,  leading  men  of  the  municipality  and  a  large 
number  of  engineers.  Mr.  de  Fodor  was  born  in  Prcssburg  on  Nov. 
8,  1856.  and  after  having  finished  his  studies,  he  Joined,  in  1881,  the 
few  Kdison  pioneers  that  brought  the  incandescent  system  of  lightint; 
in  Europe  to  a  success.  He  has  since  been  exceptionally  successful  as 
an  engineer  and  a  business  man,  and  in  Hungary  is  regarded  as  an 
authority    upon    all    wide-reaching   engineering   subjects   and    projects. 

MR.  A.  T.  MACDONALD,  for  the  past  two  years  general  traffic  man- 
ager of  the  Louisville  Lighting  Company,  of  Louisville,  Ky.,  has  been 
appointed  general  sales  manager  of  the  company.  The  new  position  for 
Mr.  Macdonald  is  an  expansion  of  that  which  he  has  held  previously. 
He  will  have  charge  of  the  soliciting  force  of  the  company  and  of  the 
sale  of  energy  in  all  directions.  He  will  also  continue  to  edit  the  com- 
pany's paper.  Chained  Lightning,  which  has  been  a  valuable  sales  de- 
veloper. Mr.  Macdonald  was  identified  with  the  editorial  departments  of 
many  leading  newspapers  until  about  four  y>ars  ago,  when,  after  service 
as  president  of  the  Greater  Louisville  Exposition,  he  was  elected  secre- 
tary of  the  Louisville  Commercial  Club.  While  holding  this  position  he 
organiied  and  presented  the  Southern  Electrical  Exposition  at  the  First 
Regiment  .\rmory,  in  Louisville,  a  display  which  called  attention  in  an 
effective  manner  to  the  development  of  electricity  in  the  South.  Central 
stations  and  manufacturers  cooperated  to  make  this  exposition  one  of  the 
most  successful  of  the  kind  ever  held  south  of  the  Ohio  River.  Mr. 
Macdonald  has  received  credit  for  much  of  the  success  of  the  Louisville 
Lighting  Company  in  the  direction  of  developing  new  business  in  store 
lightning,  signs,  electric  vehicles  and  motor  service. 


Obituary. 


SIR.  STEPHEN  V.  COOK  died  at  his  home  in  Chicago  on  Oct.  21, 
aged  eighty-six  years.  Mr.  Cook  had  a  mechanical  turn  of  mind  and 
was  interested  in  the  telephone  in  its  early  development.  One  of  his 
sons,  Mr.  Frank  B.  Cook,  is  well  knov.n  as  an  inventor  of  telephone 
protective  and   other  electrical   devices. 

MR.  I.  T.  DYER,  for  a  number  of  years  superintendent  of  telegraph 
for  the  Chicago,  Burlington  &  Quincy  Railroad  at  St.  Joseph,  Mo.,  but 
more  recently  superintendent  of  telegraph  for  the  San  Pedro,  Los 
Angeles  &  Salt  Lake  Railroad,  with  headquarters  at  Los  Angeles,  died 
at  his  home  in  the  latter  city  on  Oct.  2S.  Mr.  Dyer  was  well  known 
among   railroad  men. 


Trade  Publications. 

STORAGE  B.\TTERY  CARS  is  the  title  of  Bulletin  No.  13,  just  issued 
by  the  Gould  Storage  Battery  Company,  3-Jl  Fifth  Avenue,  New  York. 
It  explains  the  economics  of  the  storage  battery  car,  describes  the  stand- 
ard type  made  by  the  Gould  Company  and  cites  the  conditions  under 
which  storage  battery  cars  can  be  used  most  profitably. 

INERTIA  VALVE  GEAR.— Bulletin  No.  36  of  the  Bates  Machine 
Company.  Joliet,  III.,  describes  and  illustrates  the  new  Bates  inertia  valve 
gear,  now  regularly  applied  to  all  Bates  Corliss  engines.  This  new 
gear  has  attracted  much  attention  because  of  its  positiveness  and 
quiet  operation,  and  the  absence  of  hooks,  springs  and  rollers. 

SYNCHRONOUS  CONDENSERS.— Bulletin  No.  4859,  recently  issued 
by  the  General  Electric  Company,  describes  its  line  of  synchronous  con- 
densers especially  adapted  for  floating  on  the  line  for  improving  the 
power-factor.  These  condensers  have  been  designed  lo  meet  the  demand 
for  a  comparatively  inexpensive  high-speed  machine  of  this  nature. 

SMALL  PLANT  DIRECT-CURRENT  SWITCHBOARDS.- Bulletin 
No.  4876,  issued  by  the  General  Electric  Company,  on  the  above  subject, 
illustrates  and  describes  that  company's  76-in.  direct-current  panels  de-' 
signed  for  general  use  in  small  central  stations  and  isolated  plants  and 
includes  connection  and  dimension  diagrams.  A  choice  of  protective 
equipment  is  given  to  meet  different  requirements  in  regard  to  price. 

AMP-HOUR  METERS.— Central  station  managers  selling  energy 
for  vehicle  charging  will  be  interested  in  Bulletin  No.  19  issued  by  the 
Sangamo  Electric  Company,  Springfield,  111.,  describing  amp-hour 
meters  for  use  in  this  class  of  service.  Complete  wiring  diagrams  for 
various  types  of  weli-known  electric  vehicles  given  should  prove  of  as- 
sistance to  managers  who  desire  to  efluip  to  meet  the  conditions  of  ve- 
hicle-charging service. 


ROT.\RV  CONVERTERS  FOR  R.MLW.W  SERVICE.— Descriptive 
Leaflet  No.  2378,  covering  rotary  converters  for  railway  service,  has  just 
been  issued  by  the  Westinghouse  Electric  &  Manufacturing  Com|.any. 
This  is  a  four-page  leaflet,  9J4  in.  by  II  in.,  and  contains  a  number  of 
illustrations  describing  the  various  parts  of  rotary  converters,  such  as 
armature  coils,  spider,  equalizer  connections,  collector  rings,  cunimutatoi 
brush  riggings,  etc.  Under  each  illustration  is  given  a  short  description 
of  the  method  of  construction  of  the  part  shown.  One  page  is  devoted 
to    illustrations    of    rotary   converters   completely   assembled. 


BUSINESS  NOTES. 


DAY  &  ZIMMERMAN.— Mr.  Kern  Dodge  having  retired  from  the 
firm  of  Dodge,  Day  &  Zimmerman,  the  business  will  hereafter  be  con- 
ducted under  the  name  of  Day  &  Zimmerman. 

THE  DUNCAN  ELECTRIC  MANUFACTURING  COMPANY,  of 
Lafayette,  Ind.,  has  opened  a  Chicago  office  at  404  Fisher  Building  for 
the  sale  of  its  meters  and  transformers.  Mr.  A.  G.  Lucas  is  the  Chicago 
manager   in  charge   of  the   new   office. 

CENTURY  ELECTRIC  COMPANY  ESTABLISHES  SEATTLE 
OFFICE. — The  Century  Electric  Company.  St.  Louis,  has  established  a 
district  sales  office  at  Seattle,  Wash.,  which  will  be  in  charge,  as  district 
sales   agent,   of   Mr.    Henry   T.    Thedinga,   343    Central    Building. 

A.  EL'GENE  MICHEL  and  staff,  advertising  engineers,  have  moved 
into  the  Park  Row  Building.  21  Park  Row,  New  York,  where  larger 
space  has  been  secured.  Temporarily  the  photo-retouching  and  illus- 
trating department  will  remain  in  the  Hudson  Terminal  Buildings,  but 
all  business  will  be  managed  from   the  new  offices. 

PRINTOMETER.— The  Minerallac  Electric  Company  has  transferrct 
the  manufacture  of  the  instrument  formerly  known  as  the  Chicagi 
Printing  Attachment  to  the  Chicago  Electric  Meter  Company.  The  de 
vice  will  be  known  hereafter  by  the  trade  name  "Printometer."  Th< 
Minerallac   Company  will  continue  to  act  as  distributor. 

HUGHES  ELECTRIC  STO\-ES.— One  of  the  principal  attractions  a 
the  Colorado  Electric  Show  was  the  booth  of  the  Colorado  Electri 
Specialties  Company,  which  was  fitted  up  as  an  electrical  kitchen  am 
contained  the  complete  line  of  Hughes  cookstoves,  ranges  and  plate! 
An   electrically   roasted   lamb   each  day   was   served   to   visitors. 

$75,000  FIRE  AT  BROOKLYN  (N.  Y.)  SWITCHBOARD  FA( 
TORY. — The  three-story  brick  factory  of  the  H.  Krantz  Manufacturin 
Company,  maker  of  high-grade  switchboards  and  controlling  apparatu 
at  Brooklyn,  N.  Y.,  was  destroyed  by  fire  on  the  morning  of  Oct.  2' 
The  damage  to  building  and  stock  was  about  $75,000,  fully  covered  t 
insurance. 

ROTH  BROTHERS  &  COMPANY,  Chicago,  111.,  have  recently  shipp( 
to  the  Wagner  Manufacturing  Company  of  Sidney,  Ohio,  manufacture 
of  aluminum  ware,  ten  5-hp  polishing  motors  of  a  new,  improved,  ven 
lated  type  which  the  company  has  recently  placed  on  the  market.  / 
ten  machines  will  be  used  for  polishing  the  aluminum  utensils  man 
factured   by   the    Wagner    Company. 

THE  GIL^NGER  ELECTRIC  &  MANUFACTURING  COMPANY, 
Warren,  Ind.,  which  manufactures  a  full  line  of  heating  appliances,  ; 
eluding  electric  flatirons,  toasters,  heating  pads,  etc.,  has  appointed  A 
Arthur  P.  Pierson,  of  136  Liberty  Street,  New  York,  as  its  selling  agt 
for  New  York  and  New  England  territory.  A  representative  line 
stock  and  samples  will  be  carried  in  New  York. 

THE  HOLTZER-CABOT  ELECTRIC  COMPANY.  Brookline,  Ma; 
has  received  a  number  of  inquiries  since  the  fire  at  its  Brookline  woi 
asking  what  effect  the  fire  would  have  on  the  delivery  of  motors.  T 
officers  of  the  company  desire  thal^  it  may  be  clearly  understood  t 
the  fire  has  had  no  effect  whatsoever  on  the  motor  department,  sit 
that  part  of  the  company's  work  is  conducted  in  a  separate  fact' 
located  in  Boston.  The  Brookline  factory  is  again  in  partial  operati 
and  the  delay  in  delivering  sundries  manufactured  there  will  be 
slight,   the   officials   say. 

THE  NORTHERN  EQUIPMENT  COMPANY,  Chicago.  111., 
nounces  that  it  has  completed  a  sales  arrangement  for  its  "Copes"  boi 
feed  regulators  and  "Copes"  pump  governors  with  the  Dravo-D' 
Company,  merchant  engineer  of  Pittsburgh,  which  has  recently  es 
lished  a  steam  specially  department,  with  headquarters  in  Pittsbu  - 
covering  the  Pittsburgh,  Cleveland.  Philadelphia,  Chicago  and  V  '■ 
Virginia  territories.  D.  D.  Pendleton,  who  has  for  the  past  five  y  '• 
represented  the  Northern  Equipment  Company  in  the  Pittsburgh  dist  ^. 
has  completed  arrangements  with  the  Dravo-Doyle  Company  so  tha 't 
will  have  all  rights  in  that  district,  thus  giving  it  complete  jurisdic  n 
over  the   territory   mentioned  above.  ,, 
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Alabama  Light  &  Traction  .■\ssociation.  Secretary.  Geo.  S.  Emery, 
II  N.  Royal  St.,  Mobile,  Ala.     Annua!  convention  in  November,   1911. 

Amekicah  Electkochemicai.  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa. 


American    Electro-Therapeutic   Association 
lard  Travell,  27  East  11th  St.,  New  York. 

American  Institute  of  Consulting  Engineers. 
Eugene  W.  Stern,  103  Park  Ave.,  New  York  City 
the  first  Friday  of  every  month. 

-American    Institute   of    Electrical    Engineers.     Honorary   seen  Ti 
Ralph    W.    Pope;    acting    secretary,    F.    L.    Hutchinson.     Engineerinp''0- 
cieties  Building,  29  West  39th  St.,  New  York.     Meetings,  second  Fay     , 
of  each  month,  excepting  June,  July,  August  and  September.  * 
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Americas'  Electdic  Railway  Accountants'  Association.  Secretary, 
I.  E.  Weeks.  Davenport,  la. 

.\HEiLiCA.v     Electric    Railw.vy    Engineering    -Association.     Secretary, 
.'ornian    Litchfield,    Intcrborough   Rapid   Transit   Company,    New   York. 
.\UE«iCAN  Electric  Railway  Association.     Secretary,  H.  C.  Donecker, 
ngincering  Societies  Building,  29  West  39th  St.,  New  York. 
'  American   Physical  Society.     Secretary.  Ernest   Merritt,  Cornell  Uni- 
rrsity,  Iihaca,  N.   Y. 

.Arkansas  .Association  of    Public   Utility   Operators.     Secretary.   W. 
Thorpe.   Little   Rock.  .Ark. 

.Association  or  Iron  and  Steel  ELECTiiic.\L  Engineers.  Secretary, 
imes  Farrington,  Steubenville,  Ohio. 

.Association  of  Railw.\y  Telecrafu  Superintendents.  Secretary,  P. 
..'.  Drew,  135  .Adams  St.,  Chicago. 

.Association  of  Railw.\y  Electrical  Engineers.  Secretary,  J.  .Andnii- 
ftti,  Chicago  &  Northwestern  Railway,  Chicago.  Next  annual  meeting 
Hotel  La  Salle.  Chicago),  November  6  to   10,   1911. 

.Association    of    Edison    Illuminating    Companies.     Secrct.Try.    N.    T. 
*  ilcox,  Lowell.  Mass. 
CoLotADo  Electric  Light,  Power  &  Railway  Association.     Secretary. 
D.   Morris.   323   Hagerman   Building,   Colorado   Springs,   Col. 
Electric    Club.    Chicago.     Secretary,    N.    F.    Obright,    1500    American 
rust  Bldg..  Chicago.     .Meets  every  Wednesday  noon,  303  Wabash  Ave. 
EucTRiCAL  Contractors'  Association  of  New  York  State.     Secretary. 
,0.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Klectrical  Contractors'   .Assochtion   of   State   of    Missouri.     Secre- 
Tv,  Ernest  S.  Cowie.  1413  Grand  -Ave.,  Kansas  City,  Mo. 
I  uTRicAL  Salesmen's  -Associ.xtiox.     Secretary,  Francis  Raymond,  125 
->r,  Ave..  Chicago.     .Annual  meeting,  Chicago,  January  each  yt-ar. 
kical    Trades    .Association    of    Canada.     Secretary,    William    R. 

Royal   Insurance   Building,    Montreal,   Can. 
BiCAL    Credit    .Assochtion    of    Chicago.     Secretary,    Frederic    P. 
Marquette    Building,    Chicago.     .Annual    meeting,    Chicago,    Nov.    2. 

ELECtRiCAL    Trades    Associ.ation    of    the    Pacific    Coast.     Sicretary, 
^"'   H.    Elliott,    Harding   Building,    34    Ellis   St.,    San    Francisco,    Cal. 

v  meeting,  San  Francisco,  second  Thursday  of  each  month, 
lie   Vehicle   Associ.ation   of   America.     Secretary,   Harvey   Rob 

i2*  West  42d  St.,  New  York.     Meetings,  fourth   Tuesday  of  each 

mcAL  Trades  Society  of  New  York  (Member  National  Electrical 

Association).     Secretary,  Franr  Neilson,  80  Wall  St.,   New   York. 

■i  Directors  meets  second  Thursday  of  each  month. 

TRic    Trades    .Association    of    Philadelphia.     Secretary,    J.    W. 

KU4  Land  Title  Building,  Philadelphia,  Pa.     .Meetings,  second  and 

Thursday  of  each  month. 

MUSE  State  Gas  and   Electric  Association.     Secretary,   Charles  H. 

UHupin,  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 

'LOiiDA    Electric    Light    &    Power    .Association.     Secretary,    H.    C. 

4Bra»,  West  Palm  Beach,  Fla. 

LLiRois  State   Electrical  Association.     Secretary,   H.    E.    Chubbuck. 
'     r   III. 

MiNATiNC    Engineering    Society.     Secretary,    P.    S.    Millar,    Engi- 
Sn^itties    Building,    29    West    39th    St.,    New    York.     Sections    in 
ork.  New  England,  Philadelphia  and  Chicago. 

I  endest  Electrical  Contractors'  Associatio.n  of  Greater  New 
Secretary,  L.   H.   Woods,  2355  Jerome   Ave.,   New   York. 

■  »A  Electric  Light  .Association.  Secntarv,  T.  V.  Zartman,  In- 
l.s  Ind. 

NAL  Combustion  Engine  Association.  Secretary,  Chas.  Kratch, 
Indiana  St.,  Chicago.     Meetings,  second  Friday  of  each  month. 

^'•ational    Association    of    Municipal    Electricians.     Secretary, 

George,  Houston,   Tex. 

«nation.vl  Electrotechnical  Commission  (international  body 
.ting  various   national    electrical   engineering  societies   contributing 

upport).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster. 
•  S.  W.,  England.     Next  meeting  at  Berlin  in  1913. 

■  Electrical  Association.  Secretary,  A.  W.  Zahm,  Mason  City,  la. 
•    Street    &    Interurban    Association.     Secretary,    L.    D.    Mathes. 


la. 

>as  (,as.  Water  &  Electric  Light  .Associ. 
holsoii.   .Newton,   Kan. 


Secretary,  James 


siAHA  Electrical  Association.     Secretary,  W.  H.  Bower  Spangen- 
'27  Poydras  St.,  New  Orleans,   La.     Meets  third    Monday  of  each 

■•E  Electrical  .Association.     Secretary,  Walter  S.  Ilyman.   Water- 
Maine. 

lhican    Electrical   .Association.     Secretary.    Herbert    Silvester,    18 
hington    iioulevard,   Detroit,   Mich. 


Minnesota  Electrical  .Association.  Secretary,  T.  C.  Gordon.  Little 
Falls,   .Minn. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Association. 
Secretary,  N.  J.  Cunningham,  Springfield  Gas  &  Electric  Co.,  Spring- 
field, Mo. 

•National  Arm.  Pin  &  Bracket  .Association.  Secretary,  J.  H.  .Magers. 
Madison,   Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  Gaskill, 
Greenville,  Ohio. 

National  Electrical  Contractors'  .Association  of  the  United 
States.     Secretary,  W.  H.  Morton,  41   Martin  Building,  Utica,  N.  V. 

NATinN.AL  Electric  Light  Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York. 
.Vext  annual  convention  at  Seattle,  Wash.,  second   week  in  June,   1912. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.  West,  Toronto,  Can. 

National  Electric  Light  Association,  Georgia  Section.  Secretary- 
Treasurer,   H.    M.   Corse,   Columbus  Railroad   Company,   Columbus,   Ga. 

National  Electric  Light  Association,  Mississippi  Section.  Sec- 
retary, A.  H.  Jones.  McComb  City,  Miss. 

National  Electric  Light  -Association,  Nebraska  Section.  Secre- 
tary-Treasurer, S.  J.   Bell,    David   City,  Neb. 

National  Electric  Light  .Association,  New  England  Section.  Sec- 
retary, Miss  O.  -A.  Bursiel,  149  Tremont  St.,  Boston,  Mass. 

National  Electric  Light  Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer. Van  Dusen  Rickert,  Pottsville,  Pa. 

■  National  Electric  Inspectors'  -Association.  Secretary,  T.  H.  Day, 
27  Pliny  St.,  Hartford,  Conn. 

National  Electric  Credit  .Association.  Secretary,  Frederic  P.  Vose, 
343   Marquette   Bldg..   Chicago. 

National  Fire  Protection  Association.  Secretary,  R.  Sweetland,  141 
Milk  St.,   Boston,   Mass.     Next  biennial  meeting,   March,    1913. 

National  Independent  Telephone  .Association.  Secretary.  Joseph  B. 
Ware,  Grand   Rapids,  Mich. 

New  England  .Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl  St.,  Boston.  Mass.     Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  .Association.  Secretary,  Alton  F. 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  of 
each  month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  G. 
MarKS,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

Northwest  Electric  Light  &  Power  Association.  Secretary,  N.  W. 
lirockett,  Cataract  Building,  Seattle,  Wash. 

Ohio  Electric  Light  Association.  Secretary,  D.  L.  Gaskill,  Green- 
ville,  Ohio. 

Ohio  Society  of  Mechanical,  Electrical  &  Steam  Engineers.  Sec- 
retary, Prof.  I.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 

Order  of  Rejuvenated  Sons  of  Jove.  Mercury  (Secretary),  R.  M. 
\'an  Vleet,   1157   Monadnock  Bldg.,   Chicago,   111. 

Pittsburgh  Electric  Booster  Club.  Recording  Wattmeter,  O.  R. 
liombach,  919  Liberty  -Ave..  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of  each  month. 

Society  for  the  Promotion  of  Engineering  Education.  Secretary, 
H.  H.  Norris,  Cornell  University,   Ithaca,  N.  Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  E.  H.  Moore, 
39  Trinity  Place,  Boston,  Mass.  Monthly  meeting,  first  Saturday  of  each 
month,  at  the  Massachusetts  Institute  of  Technology,  Boston. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  D.  G. 
Fisher,   1316  Commerce  St.,  Dallas,  Tex. 

Street  Railway  .Association  of  the  State  of  New  A'ork.  Secretary, 
C.   G.    Reel.   Kingston,  N.   Y. 

Vermont  Electrical  .Association.  Secretary-Treasurer,  .A.  R.  Mars- 
den,  Manchester,  Vt. 

Western  Association  of  Electrical  Inspectors.  Secretary,  W.  S. 
Uoyd,  125  Monroe  St.,  Chicago,  III.  Next  annual  meeting  Jan.  23-25, 
1912. 

Western  Society  of  Engineers.  Electrical  Section,  formerly  Chicago 
Electrical  Association.  Secretary,  J.  II.  Warder,  1737  Monadnock  Block, 
Chicago.  Regular  meetings,  first  Friday  of  each  month,  except  January, 
July  and   .August.      .Annual  meeting,  first  Tuesday  after  Jan.    1   each  year. 

Wireless  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  the 
City  of  New  York,  New  York. 

Wisconsin  Electrical  -Association.  Secretary,  George  -Allison, 
Stephenson  Building,  Milwaukee,  Wis.  Next  annual  meeting,  Milwaukee, 
January,   1912. 
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UNITED    STATES    PATENTS    ISSUED    OCT.    24,     1911. 

[Prepared  by   Robert   Starr   Allyn,   16   Exchange   Place,   New  York.] 

1.006,494.  ELECTRIC  BATTERY;  W.  Morrison,  Chicago.  III.  App. 
filed  Aug.  11,  1902.  Bromine  gravity  battery  with  a  bed  of  granular 
carbon   containing   free  bromine. 

1,006,504.  ALTERNATINGCURRENT  SWITCH:  A  Simon.  Milwau- 
kee, Wis.  .App.  filed  Feb.  21,  1907.  Coils  in  axial  alignment  produce 
magnetic   fluxes  of  different   phase. 

1,006,522.  CIRCUITBREAKER:  C.  C.  Badcau,  Bethlehem,  Pa.  App. 
filed  Sept.   18,   1906.     Rolling  contact  between  the  arm  and  handle. 

1.006.536.  WELDING  MACHINE:  G.  E.  Dean.  Albion,  Mich.  App. 
filed  April  21,  1911.  For  welding  rods  to  frames  to  form  shelves, 
racks,  etc. 

1.006.537.  WELDING  MACHINE:  G.  E.  Dean,  Albion.  Mich.  App. 
filed  July  13,  1911.  For  welding  wire  mesh  to  frames  for  shelves, 
etc. 

1,006.560.  RHEOST.'VT  FOR  ELECTRIC  MOTORS;  J.  T.  Kalweit  and 
W.  H.  Gaulke,  .Milwaukee,  Wis.  App.  filed  July  7.  1910.  Box  for 
starting  switch  and  details  of  contacts,  and  mountings  for  the  con- 
tacts and  armature. 

1,006.569.  DEVICE  FOR  DRIVING  ELECTRIC  SECONDARY 
CLOCKS:  G.  O.  Larsson,  Stockholm,  Sweden.  App.  filed  Oct.  26, 
1908.  lias  a  condenser  in  the  secondary  clock  circuit  and  contacts 
for  charging  and  discharging. 

1,006.591.  DEVICE  FOR  HOLDING  RECEIVERS  OF  TELE- 
PHONES: E.  L.  Persons,  Concord,  N.  H.  App.  filed  June  12,  1911. 
The  receiver  is  carried  by  a  long  arm  adapted  to  be  moved  by  pres- 
sure of  the  head. 

1.006.612.  ELECTROLYTIC  METER:  E.  Weintraub,  Lynn,  Mass. 
App.  filed  Feb.  14,  1910.  Mercury  is  forced  from  a  reservoir  into 
the  container  by  air  pressure.  Pressure  is  relieved  bv  a  capillary 
tube. 

1,006,615.  CENTRAL-ENERGY  TELEPHONE  SYSTEM;  C.  S.  Win- 
ston,   Chicago,    111.      App.    filed   March    10,    1906.     Three-wire   system 


for   central-statii 


■mg. 


1.006.619.  PROTECTION  OF  HIGH-TENSION  DIRECT-CURRENT 
MOTORS  IN  SERIES:  T.  von  Zweigbergk,  Southport,  England. 
App.  filed  March  28,  1910.  A  supplementary  circuit  from  the  motor 
side  of  a  circuit-breaker  has  a  terminal  near  the  motor  commutator 
so  as  to  insure  connection   to   the   circuit-breaker   in   case   of  a   flash. 

1.006.620.  TUNGSTEN  FURNACE:  A.  Appelberg,  Schenectady,  N.  Y. 
App.  filed  Oct.  16,  1908.  Air-tight  chamber  is  supplied  with  inert 
gas  and   has  a   door   at  the  bottom. 


1.006,612.— Electrolytic   Mete 


1,006,727. — Automatic    Flatiron. 


1.006.631  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  W  H 
Clarke,  Chicago,  111.  App.  filed  July  1,  1907.  For  lamps  or  other 
translating  devices  in  multiple  on  a  variable  potential. 

1,006.635.  SPACE  TELEPHONY;  L.  De  Forest,  New  York  N  Y 
App.  filed  July  8,  1907.  A  telephone  transmitter  and  electromag- 
nets are  arranged  near  the  spark  electrodes  in  the  antenna. 

1,006  636.  SPACE  TELEPHONY:  L.  De  Forest,  New  York,  N.  Y. 
App.  filed  July  8,  1907.  A  plurality  of  transmitting  devices  and  a 
plurality  of  independent  oscillation  circuits. 

1,006651.  ELECTRIC-LIGHT-SOCKET  CAP;  J.  H.  Goss.  Water- 
bury,  Conn.  App.  filed  Jan.  3,  1911.  Connection  between  the  can 
and  Its  hub.  ' 

1.006,655.  ELECTRIC  RESISTANCE:  R.  C.  Harris,  Gateshead,  Eng- 
land. App.  filed  Feb.  18,  1911.  A  strip  is  perforated  and  bent  so 
as  to   bring   the   perforations   into  alignment   for  a   supporting   rod. 

1,006,657.  VAPOR  ELECTRIC  DEVICE:  J.  L.  R.  Hayden,  Schenec- 
tady, N.  Y.  App.  filed  April  16,  1907.  The  evacuated  envelope  has 
a   condensing    chamber   for   gases   formed   by   the    operation. 

1,006,673.     COMMUTATOR    OF    DYNAMO-ELECTRIC     MACHINES: 


C.  A.  Parsons,  A.  H.  Law  and  J.  P.  Stockbridge.  Newcastle-Upon- 
Tyne,  England.  App.  filed  April  9,  1910.  The  commutator  oars 
and   connectors  are    dovetailed   and    inter-connected. 

1,006,697.  ACID-PROOF  ELECTRIC-BATTERY  TERMINAL;  K.  R.' 
Smith,  Totnes,  England.  .\pp.  filed  Feb.  15,  1907.  The  wire  is 
connected  to  the  electrode  by  a  celluloid  plug  and  sleeve. 

1,006,703.  RELAY;  A.  L.  Townsend,  Washington,  D.  C.  App.  filed 
March  23,   1911.     Self-polarizing  and  self-adjusting  for  telegraphy. 

1.006.727.  AUTOMATIC  FLATIRON;  A.  S.  Cubitt,  Pittsfield,  Mass. 
App.  filed  May  7,  1910.  Has  a  switch  controlled  by  the  grasp  of  . 
the  hand  and  also  thermostatically. 

1,006,729.  ATTACHMENT  FOR  VAPOR  LAMPS;  A.  Dempster,  Sche. 
nectady,  N.  Y.  App.  filed  Nov.  9,  1905.  Automatic  electro- 
magnetic cut-in. 

1,006,744.  DYNAMO-ELECTRIC  MACHINE;  V.  A.  Fynn,  London. 
England.     App.  filed  May  26,  1910.     Self-exciting  and  self-regulating. 

1.006,749.  CONTROL  MECHANISM;  H.  Haudenschild,  Toledo,  Ohio, 
App.  filed  Jan.  20,  1908.  Compact  rheostat-controlling  switch  and 
brake  as   for   sewing-machine  drive. 

1,006,756.  ELECTRIC  BRANDING  DEVICE;  J.  A.  Jordan,  Bangor. 
Ireland.  App.  filed  Feb.  25,  1911.  Hand  device  for  branding 
meat. 

1,006,767.     ELECTRIC     HAIR-DRYER;     H.     J.     Mauger,     Schenectady, 

N.  Y.     App.  filed  Jan.  19,  1910.     A  lamp,  motor,  fan  and  reflector. 
1,006,774,     BINOXIDE-OF-HYDROGEN    ELECTRODE:    W.    Morrison, 

Des  Moines,   la.     App.   filed   Nov.   29,   1909.      Binoxide   is  added  to  a 

solution  of  sulphate   of  ammonia   for   treating  the   paste. 
1,006,786.     SPACE   TELEGRAPHY;    G.    S.    Piggott,    Chicago,    111.     App 

filed  June    19,    1903.      Signaling   means   control   the  discharge  between 

the  sparking  terminals  of  a  static  electric  machine. 
1,006,795.     SPARK-GAP;    J.    D.     Robertson,    Toledo,    Ohio.       App.    file. 

Nov.    30,    1910.      A  nonconducting   plug   with   a   spark-gap   inside  anc 

a  sight  opening;   for  testing  ignition  circuits. 
1,006,802.     AUTOMATIC    CIRCUIT-CONTROLLER     FOR    ELECTRK 

MOTORS:    S.    Sparrow     St.    Louis     Mo.     App.    filed    May   27,    1909 


liting  the   individual 


IVIUIUKS:    s>.    sparrow,    or.    i-ouis     ivic 

Centrifugal   governing  device   for   short-{ 

of  the  armature. 
1,006,805.      MERCURY-VAPOR     DEVICE;     E.     Thomson,     Swampscott 

Mass.      .App.    filed   Jan.    21,    1911.      The    envelope    with    electrodes   i 

inside  a  closed  receptacle  containing   gas  under   pressure. 
1,006,824.     .ALARM-ACTUATING   MECHANISM   FOR   INCUBATORS 

W.    M.    Braly.    Blackwell,    Okla.      .App.    iiled    April   2,    1910.      A  theri, 

mostat  and  electric  alarm. 


1.006.835.  JIAGNETIC  SEPARATOR  FOR  ORES;  J.  B.  Etheringtoi! 
Winthrop,  Mass.  App.  filed  Jan.  24,  1910.  The  table  is  supporte,  i 
upon  horizontal  bars  arranged  to  vibrate  in  guides  transverse  to  th, 
line  of  ore  feed. 

1.006.836.  PROCESS  AND  APPARATUS  FOR  ELECTROLYTIC  Kl 
CO\'ERY  OF  WASTE  LIQUOR;  F.  F.  Farnham,  McKeesport,  P 
App.  filed  Aug.  11,  1911.  Iron  and  sulphuric  acid  from  ferroi,, 
sulphate.  ,|J 

1,006,864.     ELECTROTHERAPEUTIC    APPARATUS;    M.    G.    McEIhij 
ney.  Ottawa,  Can.     App.  filed  March  15,  1910.     A  condenser  receiviiiji 
static    charges    is     periodically    neutralized    to     produce    a     pulsatir 
current. 

1.006.876.  METALLURGY   OF   ZINC   ORES   AND   COMPOUNDS 
L.  J.  Queneau,  Overbrook,  Pa.     App.  filed  Jan.  7,  1910.     Electrical 
heated  rotating  furnace  with  a  fluid  resistor. 

1.006.877.  .METALLURGY  OF  ZINC;  A.  J.  L.  Queneau,  Philadelph 
Pa.  -App.  filed  June  8,  1911.  Rotary  reducing  chamber  with 
molten  resistor  and   a  condenser. 

1,006,884.      ELECTRIC    LAMP     SOCKET;     F.     E.     Seeley,     Bridgepoj 

Conn.     App.  filed  -Apjil  4,  1910.     Thumb  turn  snap  switch  with  slidit 

contacts  and  quadruple  break. 
1,006.898.      WATER-LEVEL     ALARM     FOR     BOILERS;     L.     Beeh< 

Saginaw,  Mich.     App.   filed  April    15,   1910.     Steam  whistle  and  el( 

trie  signal  controlled  by  a  float. 
1,006,901.     RAILWAY    SIGNAL;    A.    H.     Bernadou,     Philadelphia,    1,' 

-App.    filed    May    26,    1908.       Bell    signals    to    alarm    the    entn 

crew  in  case  the  train  approaches  an  occupied  block. 
1,006,981.     LOCK    SWITCH;    T.    D.    Robinson,    Lockport,    N.    Y 

filed  Jan.   24,   1911.     Combination  lock  for  automobile  ignition  circf 

switches. 
1,006,996.      CIRCUIT-CLOSER     FOR    TROLLEY     SIGNALS;    w.    jl 

Chapman,    Needham,    Mass.      App.    filed    May    28,    1908.      A    circj* 

closing   arm   is  arranged  near   the  trolley  wire   and   a    retarder  htjfl 

th^    signal    circuit   closed    a   short    time    after    passage    of   the   tro/ 

wheel. 
1,007,000.     HEATING   SYSTEM;    E.    E.   Gold,   New   York,   N.   Y. 

filed   Dec.    23,    1910.      A   hot-water  system   with  an  electric  heater  J 

serted   inside   a  portion  of  the  pipe. 
1,007,003.     ARC  LAMP;  J.  W.  Kendrick,  Franklin.  Pa.     App.  filed  ljf| 

17,     1910.      Rotatable    disk    electrodes    for    projectors,    moving     ' 

tures,  etc. 
1,007,005.     METAL   JOINT:    A.    Lukasewske,    New    York,    N.    Y.    ., 

filed  May  27,    1905.     "Thermit"  joint  as  between  a  copper  bond 

a  steel  rail. 

1.007.030.  TELEPHONE  TRANSMITTER;  A.  A.  Jahnke,  Richra.l. 
Cal.  App.  filed  Nov.  18,  1910.  Two  fluids  of  different  conductiO] 
meet  back  of  a  diaphragm  whose  vibrations  vary  the  crosssectiai 
area  of  the  fluid  column. 

1.007.031.  MICROPHONE  TRANSMITTER;  A.  A.  Jahnke,  Richmd, 
Cal.  App.  filed  Nov.  18,  1910.  The  carbon  is  kept  cool  by  alo"' 
vapor. 

1,007,036.  TELEPHONE  SYSTEM:  A.  D.  T.  Libby,  Elyria,  Ohio.  I', 
filed  May  28,   1909.     Trunking  system. 
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STRINGING  TRANSMISSION  LINES. 

An  article  by  Mr.  Alfred  Still,  printed  elsewhere  in  this 
issue,  on  methods  of  determining  sag  and  span  in  erecting 
conductors  for  transmission  lines  gives  a  very  convenient 
graphical  short  cut  to  the  solution  of  some  of  the  otherwise 
difficult  problems.  The  situation  with  respect  to  line  con- 
struction has  changed  very  radically  since  the  early  days 
of  power  transmission.  Then  transmission  lines  were  laid 
out  on  the  same  general  plan  that  has  been  followed  for 
years  in  the  construction  of  telephone,  telegraph  and  elec- 
tric-light lines.  The  poles  employed  were  those  customarily 
in  use  for  general  purposes,  the  spacing  was  about  fifty  to 
the  mile,  and  the  simplest  approximation  to  the  proper 
relations  between  sag  and  tension  was  all-sufficient  in  those 
days.  For  high  voltages,  however,  a  reduction  in  the  num- 
ber of  insulation  points  becomes  a  matter  of  great  im- 
portance, and  in  many  instances,  particularly  in  traversing 
rough  country  where  the  poles  are  set  on  widely  differing 
levels,  the  computation  of  the  supporting  structure  is  no 
easy  matter.  Short  cuts,  therefore,  such  as  Mr.  Still  pre- 
sents are  exceedingly  useful.  They  are  all  more  or  less 
close  approximations  to  a  rigorous  solution  of  the  very 
difficult  equations  involved,  and  are  in  all  probability  quite 
sufficient  in  precision  for  any  practical  purposes.  Of  the 
data  necessary  in  line  design,  certain  items,  like  the  ulti- 
iTiate  strength  and  elastic  limit  of  the  wire  and  its  varia- 
tion in  length  with  temperature  when  unstressed,  are  as 
well  known  as  the  conductivity  and  other  electrical  charac- 
teristics of  the  proposed  line.  The  expansion  due  to  tem- 
perature when  under  severe  stress  and  the  properties  of  the 
conductor  following  a  stress  beyond  its  elastic  limit  are  by 
no  means  so  thoroughly  determined.  In  fact,  a  good  deal 
of  investigation  is  still  necessary  before  these  quantities 
can  have  definite  values  assigned  to  them. 

The  result  is  that  in  planning  a  line  one  has  to  keep  on 
the  safe  side  with  respect  to  his  assumptions  concerning 
these  factors,  and  having  done  this  he  can  go  on  through 
the  ordinary  computations  with  considerable  confidence. 
Laying  out  a  line  subject  only  to  the  normal  stresses  that 
come  from  its  own  mechanical  characteristics  is  an  easy 
matter,  rendered  all  the  easier  by  graphical  devices  like  ' 
that  before  us.  The  really  serious  questions  in  the  design 
of  a  transmission  line  or  engineering  structure  are  those 
which  have  to  do  with  the  abnormal  stresses  which  come 
upon  it  from  wind,  sleet,  extraordinary  temperature  varia- 
tions, and  failure  of  lines  or  supports  taken  singlv  of  in 
combination.  The  meteorological  conditions  along  a  pro- 
posed line  are  of  fundamental  importance,  and  a  knowledge 
of  them  may  make  a  considerable  difference  in  the  cost 
and  security  of  the  resuhing  structure.  As  a  rule,  the 
possible  wind  pressure  is  exaggerated,  owing  to  the  fact 
lliat  the  anemometers  in  general  use  overrun  on  the  hi?h 
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velocities  by  a  large  percentage,  ami  the  results  obtained 
from  them  are  almost  universally  published  uncorrected. 
The  velocities  taken  on  any  assumption  regarding  the  con- 
dition to  be  met  on  a  given  line  must  therefore,  as  Mr. 
Still  indicates,  be  reduced  to  the  actual  velocities  by  tables 
which  are  now  fairly  well  known.  A  similar  uncertainty 
exists  regarding  the  probable  effects  of  sleet.  As  a  general 
meteorological  proposition,  very  high  wind  pressures  and 
heavy  coatings  of  sleet  do  not  co-exist.  In  certain  regions 
there  is  greater  likelihood  of  this  combination  being  found 
than  in  general,  and  if  it  is  possible  to  obtain  the  data,  the 
matter  should  in  one  way  or  another  be  taken  into  account 
prior  to  the  design  of  a  line.  As  a  whole,  transmission  lines 
are  less  likely  to  fail  from  sleet  than  most  others,  since  the 
wires  are  generally  exceptionally  strong  and  accumulate  no 
thicker  sleet,  at  least,  than  do  weaker  wires.  As  a  rule,  the 
power-distribution  circuits  generally  will  go  down  before 
the  transmission  line. 

In  modern  transmission  circuits  at  liigli  voliagc  where 
suspension  insulators  are  freely  used,  and  indeed  where  pin 
type  insulators  are  employed,  another  danger  enters,  of 
which  small  account  is  usually  taken.  Lines  are  almosi 
imiversally  designed  for  the  static  stresses  alone,  but  in 
long  spans  the  dynamic  stresses  owing  to  persistent  and 
violent  swaying  of  the  wires  during  wind  must  be  reckoned 
with.  Actual  swaying  of  the  lines  so  that  they  touch,  or 
approach  near  enough  to  flash  across,  is  a  very  rare  al- 
ihough  not  unknown  phenomenon,  but  the  effects  of  gusts 
in  imposing  unusual  stresses  on  the  line  structure  have 
sometimes  to  be  reckoned  with,  usually  only  at  particular 
points  on  the  line.  Some  instances  of  special  anchoring  to 
overcome  such  difficulties  have  been  mentioned  in  these 
columns.  And,  finally,  the  questions  of  extraordinary 
stresses  on  the  supporting  structures  due  to  breakage  of 
one  or  more  wires  have  to  be  considered  with  reference 
to  the  proportioning  of  sag  and  span.  Most  of  the  early 
lines  were  built  upon  the  theory  that  the  structure  must 
stand  rigidly  even  if  the  conductors  of  a  given  span  should 
all  give  way.  Such  a  requirement  becomes  unnecessary  if 
the  supporting  structures  are  planned  for  a  certain  amount 
of  flexibility  either  in  the  poles  or  towers  or  in  the  sus- 
pension. One  of  the  great  advantages  of  the  suspension 
insulators  lies  in  the  fact  that  this  flexibility  can  be  and  is 
given  in  the  method  of  supporting  the  wires.  It  is  no  longer 
in  the  least  necessary  that  every  tower  should  be  able,  as  a 
rigid  support,  to  take  the  full  stress  due  to  the  failure  of 
the  conductors.  A  broken  conductor  now  merely  redis- 
tributes the  stresses  between  two  anchorages.  Even  with 
pin-type  insulators  the  tie-wires  ought  to  be  planned  to 
allow  slipping  rather  than  to  permit  the  conductor  breaking 
the  pin  or  wrenching  off  the  insulator  in  a  case  of  break- 
age. More  than  this,  the  poles  or  towers  themselves  can 
be  given  a  certain  flexibility  well  within  their  elastic  limits, 
so  that  failure  of  a  span  will  be  of  little  moment,  save 
as  a  temporary  inconvenience.  The  steel  A  poles  so  freely 
used  by  the  Italian  engineers  are  an  admirable  instance  of 
conferring  flexibility  on  a  line  of  very  simple  design.  Sag 
and  span  calculations  therefore,  important  as  they  are,  are 
onlv  a  means  to  an  end,  and  it  is  their  relation  to  the 
mechanical  design  of  the  supports  which  is  the  thing  of 
ultimate  importance. 


HYSTERESIS  TORQUE. 

In  an  article  by  Prof.  1).  Robertson  in  a  recent  issue  (> 
the  London  Electrician,  as  noted  in  the  Digest  last  week 
attention  was  called  to  certain  features  of  the  hysteresis  1 
the  secondary  core  of  an  induction  motor.    On  account  n 
the  fact  that  this  hysteresis  is  accompanied  with  a  torqu 
in  a  direction  tending  to  accelerate  the  rotor  to  full  syr 
chronous  speed  the  author  makes  the  somewhat  startlin 
statement  that  the  hysteresis  in  the  secondary  core  is  not 
source  of  loss.     It  would  appear  to  be  equally  logical  t 
state  that  there  is  no  loss  in  the  secondary  conductors  bi 
cause  the  current  in  them  produces  a  torque  in  the  priniai 
magnetic  field.     The  real  fact  to  which  the  author  direc 
attention  has  long  been  fully  recognized,  namely,  that  of  tl 
total  power  received  by  the  secondary  the  amount  dissipat( 
by  hysteresis  varies  directly  with  the  slip.     However,  tl 
accelerating   torque   attributable   to   hysteresis  is  consta 
from  standstill  to  synchronous  speed,  and  there  is  no  chan: 
in  the  power  taken  from  the  primary  for  hysteresis  throug 
out  this  speed  range.     Thus,  to  the  extent  that  the  spe 
approaches  synchronism  the  synchronous  torque  produc 
useful   power   output,   and   the   dissipation  by   loss  in  t 
secondary  core  disappears.    It  is  especially  worthy  of  no 
however,   that   the   hysteresis   loss   in   the   secondary  ir 
is    a    real    quantity,    directly    determinable    by    the    wc 
known    hysteresis    loss    formula    involving    the    magna 
density    and    the    frequency    of    reversal,    which    in    t 
case  bears  to  the  primary  current  frequency  the  ratio 
the  slip  to  the  synchronous  speed.     That  this  loss  is  sir 
at  speeds  near  synchronism  is  true,  but  to  state  that  thert 
no  secondary  hysteresis  loss  is  to  ignore  the  well-establisl 
fact  that  the  secondary  core  is  subjected  to  the  same  1? 
of  dissipation  of  energy  by  reversal  of  magnetic  flux  a; 
anv  other  core  in  which  the  flux  varies  in  value  or  direct! 


THE    TEMPERATURE-COEFFICIENT    OF  RESISTIVITY     AND    THE  1 
DUCTIVITY  OF  COMMERCUL  COPPER. 
As    noted    in    our    Digest    recently    two    important 
searches    on    the    electrical    properties    of    copper    li.' 
been  made  and  published  in  the  Bulletin  of  the  Bureai ' 
Standards,  one  on  the  electric  conductivity  of  comniei 
copper,  by  Messrs.  Wolff  and  Bellinger,  and  the  othei" 
the  temperature-coefficient  of  copper  resistivity,  by  M-  I 
H.  Bellinger.     Copper  and  its  resistivity  are  of  great  'i 
portance  in  electrical  engineering.    Moreover,  although  '< 
physicist  is  more  interested  in  the  behavior  and  propc  >• 
of  pure  copper,  the  electrical   engineer  is  more  interec 
in  the  behavior  and  properties  of  good,  average  comme.-> 
copper.     A  result  of  salient  importance  reached  in  1  si 
researches  is  that  within  the  small  limits  of  variatio  ii' 
electric  conductivity  of  good  commercial   copper  the   "1 
perature-coefficient   and   the   conductivity   are  directl)  re- 
lated to  each  other,  so  that  copper  of  98  per  cent  cor  ic- 
tivity   has  98   per  cent   of    the   temperature-coefficier  01 
standard  copper  having    too   per  cent   conductivity.     "'^ 
standard    is    not    identical    with    Matthiessen's    sta.i  rd. 
although  not  far  from  it.    The  standard  for  anneali;d  op- 
per  is  taken  as  0.153022  international  ohm  for  th^.;  i 'St- 
ance  of  a  meter  of  uniform  copper  wire  weighinj^  i  '»'" 
at  20  deg.  C.     This  corresponds  to  0.14106S  ohi/i  t<  tlif 
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ter  aiul  gram  at  zero  C.  In  i>iacticc  the  coiuhictivitv 
wires  is  always  measured  b_v  mass,  or  with  reference 
I  the  meter  and  gram,  rather  than  by  volume,  or  with 
rerence  to  the  centimeter  cube,  because  the  diameter 
:inot  be  measured  with  ;i  precision  approaching  that 
5  finding  the  mass.  If,  however,  the  density  of  copper 
)  taken  as  S.89  at  20  deg.  C,  corresponding  to  8.90  at  o 
1;.  C,  then  the  volume  resistivity  of  standard  copper  at 
:l  bureau  is  1.72128  microhm-cm  at  20  deg.  C. 

'vccepting  a  straight-line  law  of  resistivity  between  o  cleg. 
J.ind  100  deg.  C,  as  now  is  universally  adopted,  copper 
jiaves  within  this  range  as  though  it  had  zero  resistivity 
Hi  certain  low  temperature  which  is  above  the  absolute 
tf  of  gases  and  which  has  been  reached  experimentally. 
B'  actual  measurement  copper  had  a  small  but  quite 
itnite  resistivity  at  that  temperature,  so  that  the  same 
>t  ight-line  law  does  not  continue  to  hold  down  to  such 
I'f  low  temperatures.  Xeverthelcss.  if  we  keep  within 
[h'working  range  of  temperatures,  o  deg.  C.  to  100  deg.  C, 
coier  behaves  as  though  it  had  an  absolute  temperature 
[if'ero-resistivity  similar  to  the  absolute  temperature  of 
te  volume  in  gases  at  —  273  deg.  C.  Just  as  the  volume 
oi<  gas  is  proportional  to  its  absolute  temperature  from 
thidatuni  —  273  C.  so  the  resistivity  of  standard  copper 
is  Toportional  to  its  "absolute  resistivity  temperature," 
wKh  starts  at  —  234  deg.  C.  Hence  in  passing  from 
t)  fg.  C.  to  50  deg.  C.  and  100  deg.  C.  the  resistivity  of 
Staiard  copper  rises  in  the  ratio  234,  284  and  334  respec- 
tive. With  copper  of,  say,  98  per  cent  conductivity  the 
►brute  zero  would  be  increased  to  —  234/0.98,  or  —  239 
iti  It  is  greatly  to  be  desired  that  international  agree- 
niel  may  shortly  be  reached  over  these  very  important 
coriants  of  copper. 


■ACF.TIC  PROPERTIES  OF  MANGANESE  STEELS. 

£  el,  as  a  mechanical  working  material,  is  so  wonderful 
*  S 'Stance  and  presents  so  many  and  complex  variations 
und-  slight  changes  of  chemical  or  thermal  treatment  thai 
a  fi  understanding  of  its  mechanism  and  internal  working 
se«r  very  remote.    Again,  magnetism  is  not  an  easy  sub- 
ject., (leal  with  quantitatively,  at  the  best,  and  under  the 
conditions.    It  might,  therefore,  be  conjectured,  in 
of  observation,   that   the   magnetic   properties   oi 
kinds  of  steel  would  be  a  particularly  complicated 
.lid  hard  to  unravel.    One  comfort  to  be  found  in 
rinth  of  complex  magnetic  properties  among  alloys 
in  the  deduction  that  since  the  magnetic  behavior 
'  '  '     ■liloys  does  not  at  present  admit  of  being  predicted 
wilhny  reasonable  degree  of  precision  there  may  be  valu- 
'Die  i-icoveries  in  store  for  use  in  electrical  engineering 
amoi  the  numerous  alloys  of  iron  that  remain  to  be  investi- 
€**«'  ill  the  future.     For  instance,  it  has  only  of  recent 
year  become  possible  to  use  a  steel  in  telephone-receiver 
I'apllifCnis  that  had  less  than  ordinary  electric  conductivity, 
^fil'iot  falling  too  low  in  magnetic  conductivity,  with  the 
*sulthat  eddy-current  losses  in  the  diaphragm  could  be 
'*  j  and  the  volume  of  sound  increased   for  a  given 
fp  nic  current  strength.    Again,  it  is  not  so  many  years 
"cci  was  found  possible,   for  the  first  time,  to  produce 


soft  steel  castings  of  goiul  permeability,  thereby  greatly 
aiding  the  tasks  of  the  dynamo  designer.  A  paper  on  "The 
Magnetic  Properties  of  Some  Manganese  Steels  of  Definite 
(.'lieiiiic:il  Composition,"  by  Mr.  Ezer  Griffiths,  has  recently 
appeared  in  the  Joiinwl  of  the  Institution  of  Electrical  En- 
gineers. It  deals  with  samples  of  steel  of  about  0.8  per 
cent  carbon,  varying  proportions  of  manganese  from  0.4 
per  cent  to  5  per  cent,  with  very  low  silicon,  sulphur  and 
phosphorus.  The  paper  shows  that  the  flux  density  that 
can  be  produced  in  these  manganese  steels  falls  off  steadily 
as  the  percentage  of  manganese  is  increased,  there  being  a 
marked  fall  after  i  per  cent  of  manganese  is  reached.  The 
sample  containing  3.85  per  cent  of  manganese  showed  a 
somewhat  anom;iIniis  l)eliaviiir. 


LONG-DISTANCE  TELEPHONY  IN  AMERICA. 

Among  the  papers  read  before  the  recent  Turin  Elec- 
trotechnical  Congress  was  one  by  Dr.  F.  B.  Jewett  on 
"Long-Distance  Telephony  in  America,"  with  special  refer- 
ence to  the  Bell  system.  The  paper  draws  attention  to  the 
fact  that  in  administering  any  large  telephone  system  it  is 
almost  inevitable  that  scientific,  discovery  and  technical  in- 
vention must  outrun  and  lead  industrial  application.  The 
successful  use  of  any  telephone  system  requires  that  the 
.subscriber's  apparatus  must  be  uniform  in  construction  and 
performance  throughout.  It  must  be  of  a  certain  standard 
quality.  This,  again,  calls  for  the  maintenance  of  specific 
standard  conditions  in  the  lines,  switchboards  and  the  plant 
as  a  whole.  On  the  other  hand,  all  improvements  must 
present  themselves  as  variations  from  the  norm.  An  im- 
provement has  to  be  very  marked  in  character  before  it  can 
justify  the  displacement  of  some  element,  or  elements, 
throughout  the  system.  The  larger  the  system  the  greater 
its  inherent  inertia  and  the  greater  the  difficulty  and  cost 
of  introducing  changes.  Reference  is  made  to  the  recent 
extension  of  industrial  long-distance  service  from  New 
York  City  to  Denver,  a  distance  of  2100  miles,  and  confi- 
dence is  expressed  in  the  belief  that  before  very  long 
direct  communication  will  be  available  between  New  York 
and  San  Francisco,  a  distance  of  3500  miles. 

Flxcept  perhaps  Asiatic  Russia,  there  is  no  country  so 
well  adapted  to  the  ultimate  development  of  very  long- 
distance telephone  communication  as  North  America,  be- 
cause the  need  for  such  very  long-distance  communication 
can  develop  only  in  a  country  of  great  length,  in  which 
one  and  the  same  language  is  spoken  throughout,  and  in 
which  the  business  needs  of  the  country  will  justify  the 
expense  of  the  long-distance  telephone  construction.  Geo- 
graphically speaking,  there  would  be  more  opportunity  for 
the  development  of  very  long  lines  in  a  north-and-south 
rather  than  in  an  east-and-west  direction,  because  cities 
lying  far  apart  on  the  same  meridian  of  longitude  have 
naturally  a  common  business  day,  with  respect  to  solar 
time,  whereas  at  the  same  distance  apart  on  the  same 
parallel  of  latitude  the  number  of  hours  common  to  the 
same  business  day  is  necessarily  reduced.  The  five  hours' 
difference  of  time  between  New  York  and  London  does 
not  limit  telegraph  traffic  between  them  nearly  so  much  as 
it  would  limit  telephone  traffic,  assuming  that  the  latter 
were  possible. 
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Graduates  from  Electrical  Courses  in  the  United  States. 

Our  issues  dated  July  2-j.  1907;  Dec.  j6,  1908;  Feb.  10, 
1910,  and  Dec.  22,  1910,  contained  statistics  relating  to  the 
graduates  from  schools  in  the  United  States  conducting 
systematic  courses  in  electrical  engineering,  and  below  are 
given  the  data  compiled  from  our  fifth  annual  census  of 
these  schools.  Compared  with  the  results  of  the  fourth 
census,  tiiere  are  indicated  an  increase  of  five  in  the  nuni- 

TABl.E    I. ELECTKIC.\I.    ENGINEERING    STUDENTS    AND 

GRADUATES. 


1  Total  Grad- 

Number 

Students 

1  Gniduates 

\      uates  to 

of  Schools. 

1910-11. 

1911. 

Class  I 

25 

3,344 

633 

Class  II 

1           69 

4,228 

678 

6,066        1 

1   Class  III  .     . 

!            IS 

1,566 

1           299 

2.499        1 

Totals 

109 

9.138 

1.610 

17.317 

ber  of  schools,  an  increase  of  ninety-seven  in  the  number 
of  enrolled  students  and  an  increase  of  si.xty-five  in  the 
number  of  graduates.  However,  two  of  the  schools  num- 
bered in  the  present  list  appear  to  have  practically  aban- 
doned instruction  in  electrical  engineering,  so  that  the  net 
increase  has  been  three  instead  of  five  schools.  The  total 
number  of  students  recorded  includes  not  only  those  taking 
the  regular  four-year  course,  but  also  certain  short-course 
men  and  certain  others  taking  post-graduate  work.  The 
census    returns    show    that    168    students    continued    their 

TABLE   II. — CO.MPARISON   OF  STATISTICS  FOR  FIVE  YEARS. 

Year     ''      ■''u;        iws         I'liiu        loro    ,    19^1 

Number  of  students 8.929      9.'  =  '  041,9,138 

Number  of  graduates  1.358      I.-  4S  I  1.610^ 

Studies  beyond  four  years,  with  the  expectation  of  receiv- 
ing an  engineering,  master's  or  doctor's  degree.  It  would 
thus  seem  that  one  student  out  of  every  ten  becomes  a 
candidate  for  an  advanced  degree. 

As  indicated  in  Table  I,  the  schools  have  been  grouped 
into  three  separate  classes.  Class  I  includes  the  schools  of 
highest  standing,  the  degrees  from  which  confer  more  or 
less  prestige  on  the  graduate.  Class  III  includes  those 
schools  in  which  the  instruction  is  quite  elementary,  but 
which  have  regularly  organized  courses  in  electrical  en- 
gineering. All  other  recognized  schools  giving  complete 
courses  of  instruction  in  electrical  engineering  are  included 
in  Class  II.  During  the  past  year  there  has  been  no  change 
in  the  number  of  schools  listed  in  Class  I ;  there  has  been 
an  addition  of  four  to  Class  II  and  of  one  to  Class  III. 

In  estimating  the  number  of  students  receiving  less  than 
four  years'  instruction,  the  estimates  shown  in  Table  III 
have  been  prepared  on  the  basis  of  the  percentages  used  last 

TABLE      III. ESTIMATED      NUMBER     OF     STUDENTS     FOLLOWING 

LESS   THAN    A   FULL   COURSE. 

■'07     '  1908    I  1909     '  1910  1911 

Less  than  one  year.                                 ^20,  580  1       560  ;  593  617 

Oneyear 190  '  540  |        530  '  561  576 

Two  years US  480,        475  503  524 

Three  years ■i?  99  1          92  1  97  101 

Less  than  four  yea:-  i2       1.699  I    1.657  I    1.7S4       1.81S 

year.  With  a  total  of  17,300  graduates  to  date  it  can  be 
assumed  that  about  36,800  entered  the  freshman  class,  of 
whom  19,500  received  only  one,  two  or  three  years  of  in- 
struction. About  82  per  cent  of  the  freshmen  become 
sophomores.  65  per  cent  juniors,  50  per  cent  seniors,  47 
per  cent  graduates  and  5  per  cent  post-graduates.  It 
cannot  be  assumed  that  tTie  short-course  men  are  as  a  body 
of  lower  mental  caliber  than  the  graduates  and  post- 
graduates, for  many  of  them  have  risen  to  positions  of 
prominence  in  the  industry.  The  industry  owes  a  consider- 
able debt  to  the  engineering  schools  for  the  training  re- 
ceived bv  these  men. 


Opinion    Sustaining  Right    to  Fix    Resale    Price    o 
Patented  Article. 

Judge  Coxe  of  the  United  States  Circuit  Court  01 
Southern  District  of  New  York  handed  down  an  opi 
on  Nov.  3  in  a  suit  which  involved  the  issue  whether 
owner  of  a  patent  can  fix  the  price  at  which  the  pal. 
article  may  be  resold.  The  suit  was  between  the  Wali 
Watch  Company  and  a  New  York  jeweler,  and  the 
defined  the  issue  concretely  as  follows:  Is  a  retailer 
purchases  from  the  complainant  a  "Riverside  movem. 
with  instructions  not  to  sell  the  same  for  less  than 
liable  in  equity  if  he  sells  for  less  than  that  sum? 
opinion  of  the  court  is  that  this  question  must  be  answ 
in  the  afiirmative.  Many  of  the  authorities,  the  opi 
states,  have  gone  much  further  in  sustaining  the  rigli 
the  owner  of  a  patent  to  impose  conditions  upon  those 
seek  to  use  his  monopoly.  In  support  the  cases  are  . 
of  the  Heaton  Peninsular  Company,  the  Victor  Tai 
Machine  Company  and  the  Crown  Cork  &  Seal  Comp 
and,  as  indicating  the  opinion  of  the  court  as  to  the  1 
within  which  the  doctrine  of  contributory  infringe 
should  be  confined,  reference  is  made  to  the  case  of 
telyou  versus  Johnson. 

This  opinion  is  quite  at  variance  with  the  decree  u 
court  in  the  Cleveland  incandescent-lamp  cases.    In 
cases  Judge  Killetts  held  that,  while  any  of  the  defeii 
lawfully   owning  patents   may   grant   to   others  or  re 
appropriate    manufacturing    licenses     under    such   pa 
upon    terms    and    conditions    fixed    only    by   the   lici 
such     licensor,     however,     is     enjoined     and     proh 
from   requiring   or   imposing   upon    the   licensee  the 
of    a    resale    price    to    be    observed    by    the    lice 
vendees;  and  it  was  ordered  that  purchasers  of  such 
from  either  licensor  or  licensee,  or  from  vendees  of 
the  licensor  or  licensee,  whether  at  wholesale  or  retail 
not  be  in  any  manner  restricted  as  to  the  price  at 
such  lamps  shall  be  sold  to  the  public  or  to  any  dca 
consumer. 


Association  of  Railway  Electrical  Engineer; 

The  fourth  annual  convention  of  the  Association  o 
way  Electrical  Engineers  was  held  in  the  Hotel  La 
Chicago,  Nov.  7  to  10.  In  connection  with  the  conv 
the  Railway  Electric  Supply  Manufacturers'  Asso 
held  an  exhibition  in  a  room  near  the  conventio 
This  consisted  of  twenty-nine  attractive  exhibits,  ne: 
of  the  lighter  types  of  electrical  apparatus  used  in  c 
tion  with  railroad  equipment.  The  Manufacturers'  a 
tion  also  took  entire  charge  of  the  entertainment  pr 
and  on  Monday  evening  before  the  actual  opening 
convention  there  was  a  pleasant  informal  recepti 
dance  in  the  Red  Room  of  the  hotel. 

Mr.  J.  R.  Sloan,  of  Altoona,  Pa.,  made  a  brief   > 
on  Tuesday  morning  in  which  he  spoke  of  courtes' 
tended  to  the  president  of  the  association  by  the  !■ 
nating  Engineering  Society  and  the  National  Electri' 
Association.     He  also  referred  to  the  fact  that  the  '- 
States  government,  through  the  Bureau  of  Standa  ', 
issued  a  call   for  a  conference  on  the  standardiz;  J"  ^ 
incandescent  lamps.     Through  the  Pennsylvania  lih<»' 
the  association  has  been  invited  to  take  part  in  t  >  co"" 
ference.    Mr.  Joseph  A.  Andreucetti.  of  Chicago,  s€«tary- 
treasurer,  presented  his  report,  showing  a  total  v^  ^' 
ship  of  all  classes  of  551. 

A  communication  was  received  from  Mr.  L.  Guti  nn. 
the  St.  Louis  Section  of  the  American  Institute     Wf^ 
trical  Engineers,  asking  the  co-operation  of  the  as  :iat' 
in  urging  the  President  of  the  United  States  to-all  tl 
attention  of  Congress  to  the  need  of  a  permanent  )n"n'|' 
•lion  or  government  department  to  establish  adequa  sup 
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ism  of  patents,  copyrights  and  trademarks,  to  the  end 
li  a  patent  may  have  an  intrinsic  vahie  when  issued.  Mr. 
1. 1.  Farrelly.  of  Chicago,  electrical  engineer  of  the 
T  ago  &  Northwestern,  said  that  the  patent  laws  of  this 
Ditry  need  revision  badly,  and  on  his  motion  it  was 
od  that  the  association  follow  the  reconnnendation  of 
liiSt.  Louis  Section  of  the  A.  L  E.  E. 

r.  W.  A.  Del  Mar,  of  New  York,  had  written  a  letter 
)  e  association  in  relation  to  the  terminology  of  electrical 
oiuctors,  recommending  that  the  various  societies  in- 
siited  agree  on  a  set  of  definitions,  to  be  based  on  cur- 
ei  practice  and  to  be  adopted  as  authoritative  under  the 
ution  of  the  American  Institute  of  Electrical  Engineers. 
(li  Del  Mar  presented  a  set  of  definitions  of  such  words 
s  wire,"  "strand."  "conductor,"  "cable,"  "duplex  cable," 
tcand  asked  for  their  adoption  if  the  society  found  them 
atifactory.  By  vote  the  association  expressed  itself  in 
a>r  of  the  standardization  of  the  tcrminologv  of  wires 
nicables  and  declared  its  willingness  to  co-operate  with 
h^.  I.  E.  E.  in  bringing  about  uniform  definitions.  Defi- 
litns  offered  by  Mr.  Del  Mar  were  referred  to  the  com- 
ni-e  on  standards,  of  which  Mr.  D.  J.  Cartwright,  of 
'hipsburg.  N.  I.,  is  chairman. 

'lere  was  some  discussion  of  the  matter  of  amending  the 
or.itution  in  relation  to  the  manner  of  voting  on  changes 
n  indard  practice.  A  committee  consisting  of  Mr.  Cart- 
HTln.  Mr.  C.  R.  Oilman,  of  Milwaukee,  and  Mr.  H.  G. 
4\>,  of  Chicago,  appointed  to  consider  the  matter,  recom- 
neied  that  each  Senior  active  member  of  the  association 
ihr  have  one  vote  at  meetings  of  the  association  on  the 
|ut  ion  whether  proposed  changes  shall  be  referred  to  a 
ett-  ballot  of  the  members  of  the  association.  If  this 
etf  ballot  is  taken,  however,  in  relation  to  proposed 
iialard  practice,  only  the  ranking  senior  active  member 
)f  le  association  connected  with  each  railroad  company 
iha  have  a  vote,  and  the  weight  of  his  vote  shall  be  in 
)rcirtion  to  the  number  of  electric-lighted  cars  operated 
>y  s  company.  This  provision  is  intended  to  insure  that 
the  hanges  in  practice  shall  be  made  only  by  those  most 
fitly  interested,  and  that  the  votes  shall  be  in  proportion 
to  e  extent  to  which  each  railroad  company  would  be 
Jff<'cd. 

Tc  constitution  was  also  amended  in  relation  to  the  mat- 
t«r  I  dues  and  payment  of  dues,  and  the  first  session  was 
>dj  med.  A  report  of  the  remaining  sessions,  including 
the  cports  of  the  committees  and  the  reading  of  papers. 
«il    ,    given  next  week. 


Wcd's  Largest  Turbo-Generator  Placed  in  Operation. 

1,'  first  of  the  three  20,000-kw  turbo-generator  sets  be- 
ing istalled  in  Waterside  Station  No.  I  of  the  New  York 
Ed'  n  Company,  at  Thirty-eighth  Street  and  East  River, 
wasifficially  placed  in  service  on  Nov.  3.    The  ceremonies 
to  the   starting   were   witnessed  by   a   number   of 
It  engineers  and  a  group  of  newspaper  men,  and 
10  bring  out  more   forcibly  the  capacity  of  the 
iirhine  the  load  from  seven  3500-kw  reciprocating 
-imilar  to  those  displaced  to  make  room   for  the 
.'X)o-kw  turbines  was  transferred  step  by  step  to 
lie.    The  seven  units,  of  course,  were  not  all  oper- 
I'ler  maximum  load,  but  this  method  of  presenting 
ive  capacities  of  the  engines  and  turbine  was  most 
ve. 
H scribed  at  length  in  our  issue  of  May  25.  191 1,  the 
=  •    'uion  of  these  20,000-kw  units  for  four  of  the  recipro- 
'••''i    units  necessitated  the  rebuilding  of  the  greater  part 
<»  \uerside  Station  No.  I.    This  work  involved  not  only 
Brej  changes   in    the    steam    equipment   but   also    the    re^ 
ciesii  of  the  south  and  west  side  mezzanine  floors  housing 
"<^  'Itching  and  control  apparatus. 


The  generators  arc  of  the  four-pole,  three-phase,  25-cycle 
type,  wound  for  6600  volts.  The  normal  speed  is  750 
r.p.m.  They  are  direct-connected  to  six-stage  Curtis  tur- 
bines, designed  to  operate  on  175-lb.  gage  pressure,  with  a 
back  pressure  of  i ' .,  lb.  absolute  in  the  exhaust  chamber, 
and  with  steam  superheated  to  100  deg.  Fahr.  The  steam 
consumption  in  pounds  per  kw-hour  un<U-r  tiiosc  conditions 
is  guaranteed  to  be  as  follows : 


Load,   in   Kilowatts. 

Steam.    Pounds 
Kw-Hour. 

per 

Total    Steam    per 
Hour,  Pounds. 

10.000 

15 

150,000 

13,000 

14.4 

.216.000 

20,000 

1  ; 

.iiiu.ooo 

The  dimensions  of  tlie  base  of  the  machine  arc  17  ft. 
6  in.  by  17  ft.  The  height  above  the  base  is  35  ft.  7  in., 
and  the  height  of  the  foundation  above  the  basement  floor 
is  10  ft.  Each  machine  weighs  approximately  420  tons, 
the  revolving  parts  weighing  112  tons  and  the  heaviest 
piece  no  tons.  The  runners  are  13  ft.  in  diameter,  and  the 
total  number  of  buckets  they  contain  is  7200.     It  is  interest- 


ing to  note  that  the  area  occupied  by  one  of  the  20,Q00-kw 
units  is  297  sq.  ft.  The  area  occupied  by  the  single  3500-kw 
engine-generator  unit  of  the  type  displaced  is  918  sq.  ft., 
so  that,  judged  on  this  basis,  the  turbine  generates  approxi- 
mately eighteen  times  as  much  power  as  the  reciprocating 
engine  per  unit  of  area  occupied. 

Assuming  that  the  turbine  is  fully  loaded  all  day  and  an 
evaporation  of  9  lb.  of  water  per  i  lb.  of  coal,  the  unit  will 
require  7,200,000  lb.  of  steam  a  day,  and  about  400  tons  of 
coal.  To  condense  the  steam  86,000,000  gal.  of  water  will 
be  required.  For  cooling  the  generator  windings  each  unit 
requires  80,000  cu.  ft.  of  air  per  minute  or  approximately 
115,000,000  cu.  ft.  a  day. 

In  order  to  bring  out  more  fully  the  size  of  the  unit,  it 
might  be  stated  that  it  has  more  than  sufficient  capacity  to 
supply  the  entire  State  of  Delaware  with  the  electric  service 
at  present  meted  out  by  the  various  public-utility  companies 
in  that  State.  It  is  also  large  enough  to  meet  the  electrical 
wants  of  a  state  like  Wyoming.  For  more  detailed  in- 
formation on  the  unit,  its  condensing  and  switching  equip- 
ment, the  reader  is  referred  to  the  issue  of  May  25.  191 1, 
when  all  the  changes  incident  to  the  substitution  of  the 
20,000-kw  units  for  reciprocating-engine  units  were  fully 
described. 
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Gas   Statistics. 

Tilt'  I  eiisus  (Jrticc  has  just  issued  a  proliniiiiary  state- 
ment of  the  census  taken  in  1909  of  establishments  engaged 
in  the  maiuifacture  of  gas,  illuminating  and  heating.  The 
total  number  of  cstablislnnents  was  1296.  In  1907  the  total 
number  of  central  stations  was  4714.  The  increase  of  gas 
jilants  <luring  the  previous  five  years  was  27  per  rent,  or 
nearly  the  same  a.s  for  all  central  stations,  the  figure  for 
the  latter  being  30.2  per  cent.  If,  however,  the  municipal 
electric-lighting  plants  are  neglected,  the  increase  of  gas 
j>lants  was  the  larger,  the  figure  for  central  stations  aside 
from  numicipal  plants  being  23.4.  The  capital  invested  in 
gas  plants  was  $915,537,000,  or  somewhat  less  than  in 
central  stations  in  1907,  the  cost  of  construction  and  equip- 
ment of  the  latter  being  reported  at  $1,096,913,622.  The 
value  of  gas  products  was  $166,814,000.  which  was  some- 
what less  than  the  gross  income  of  central  stations  for 
1907,  which  was  $175,642,338.  The  number  of  salaried 
officials  and  clerks  was  13,515,  and  that  of  wage  earners 
37,215.  The  corresponding  figures  for  central  stations  in 
1907   were    12,990  and   34,642. 


Naval  Pageant  at  New  York. 

.■\  naval  review  ending  with  a  parade  on  Nov.  2  of 
twenty-four  battleships  accompanied  by  a  flotilla  of  pro- 
tected cruisers,  gunboats,  torpedo  boats,  submarines  and 
tenders  was  held   in  the  harbor  of   New   York  last   week. 


obtain  a  satisfactory  photograph  of  illuminated  ship: 
which,  although  at  anchor,  swing  with  the  tide  or  mov 
with  the  waves.  While  the  absence  of  fireworks  made  th 
view  less  spectacular  than  that  afforded  by  the  Hudsoi 
Fulton  celebration  a  few  years  ago,  the  scene  was  nevci 
theless  impressive. 


Commonwealth  Edison  Section,  N.  E.  L.  A.,  Takes 
Night  Off. 


The  fourth  annual  banquet  of  the  Commonwealth  Edisi 
Section  of  the  National  Electric  Light  Association,  givi 
at  the  Hotel  Sherman,  Chicago,  on  the  night  of  Nov. 
w-as  a  truly  remarkable  affair.  It  partook  partly  of  il 
nature  of  the  annual  frolic  of  the  section,  but  it  was  a! 
made  the  vehicle  for  impressive  words  of  serious  purpo; 
The  dinner  and  the  "doings"  consumed  five  and  one-ha 
hours,  and  there  were  850  men  present,  but  every  man  w 
keenly  interested  until  the  last. 

It  would  take  too  much  space  to  give  an  account  of  ; 
the  "stunts"  that  were  performed.  In  general,  the  rev( 
were  conducted  under  the  direction  of  an  unseen  persona 
known  as  "Queen  Electra."  She  sent  in  her  messengc 
loaded  with  instructions  and  paraphernalia,  and  designat 
Mr.  A.  D.  Bailey  as  her  "starting  engineer,"  an  office  tl 
corresponded  to  that  of  toastmaster,  with  enlarged  duti 
Mr.  Bailey  was  distinguished  by  an  impressive  crown,  eli 
trically  lighted  from  within,  and  so  he  presented  a  striki 
appearance   when    the    room    was    darkened,   as   it   was 


Illuminated    Battleships   at    Anchor 


the    Hudson    River. 


The  total  of  all  vessels  was  102,  forming  the  greatest  fleet 
of  American  warships  ever  mobilized  in  the  history  of  the 
United  States. 

The  official  ceremonies  in  connection  with  the  mobiliza- 
tion of  practically  all  the  vessels  of  the  navy  in  Atlantic 
waters  began  on  Nov.  i,  when  Mr.  George  von  L.  Meyer. 
Secretary  of  the  Navy,  accompanied  by  the  members  of 
the  Senate  and  House  committees  on  naval  affairs,  inspected 
the  fleet  as  it  rode  at  anchor  in  the  Hudson  River  off  River- 
side Drive.  On  Thursday  afternoon  the  fleet  was  reviewed 
by  President  Taft  as  it  proceeded  to  sea.  During  the  week 
spectators  .m  the  shore  at  night  were  treated  to  a  magnifi- 
cent electrical  display.  The  ships  at  anchor  were  out- 
lined in  electric  light  and  the  numerous  searchlamps  with 
which  the  fighting  ships  are  equipped  were  also  brought 
into  play.  The  accompanying  illustration  shows  the  ships 
as  they  appeared  on  the  evening  of  Nov.  i,  but  does  scant 
justice  to  the  spectacle.  It  will  be  understood,  of  course, 
that  the  boats  were  anchored  some  distance  from  the  shore 
and   in   a   line  6  miles   lo:ig.     It   i~   also   rather    lifl' ■   '•    . 


interval.s.  There  were  other  electrical  effects  and  nuniei  ■ 
vaudeville  acts,  cartoons  and  photographs  on  a  screen,  ^ 
at  well-known  members,  singing  of  parodies  of  pop'  ' 
songs,  amusing  "rube  warblers,"  the  music  of  the  really  '^ 
orchestra  of  the  organization,  and  several  other  form.  • 
entertainment.  The  whole  affair  was  notable  from  the  ^i 
that  every  man  who  took  part  in  it  was  an  employee  of  '<■ 
Commonwealth  Edison  Company,  and  the  spirit  of  en-: 
siastic  good-fellowship  was  manifested  in  a  very  convc- 
ing  manner. 

The  diners  were  seated  at  round  tables,  and  one  ofii'-' 
ideas  carried  out  was  an  emulation  of  the  generous  0- 
operation  of  the  Knights  of  the  Round  Table  in  I1K 
.Arthur's  court.  It  will  be  remembered  that  the  mag:  nt 
issued  by  the  Commonwealth  Edison  Sectimi  hears  li> 
title  The  Edison  Round  Table. 

The  retiring  chairman,  Mr.  Ernest  F.  Smith,  \  en 
called  upon  by  the  starting  engineer,  reviewed  the  woi  ot 
the  year.  He  said  that  the  members  in  the  section  w 
!!nniI)or   1299,  an  increase  of  812  since  the  banquet      ^ 


VtMt.EK      II.      lOII. 


ELECTRICAL     WORLD. 


•ar  ago,  when  the  niciiibership  stood  at  487.  Mr.  Smith 
anked  the  other  officers  and  his  loyal  committeemen, 
pecially  Mr.  P.  Jiinkersfeld,  chairman  of  the  membership 
'inmittee,  for  their  very  effective  work  in  the  history  of 
successful  year.  However,  he  said,  there  is  still  much  to 
done  in  increasing  the  membership,  as  it  is  estimated  that 
e  section  contains  but  58  per  cent  of  the  employees  of  the 
'inpany  eligible  for  membership.  Mr.  Smith  extended  his 
pst  cordial  good  wishes  to  the  incoming  administration, 
e  personnel  of  which  was  not  known  at  the  time  he  spoke, 
r  one  of  the  features  of  the  banquet  was  announcing  the 
:w  officers,  the  results  of  the  election  having  been  kept 
:ret. 

lA  pleasant  feature  was  the  presentation  of  a  handsome 
•sewood  gavel,  suitably  inscribed  on  a  gold  band,  to  the 
iriring  chairman.  Mr.  H.  L.  Ganjiett  made  this  presenta- 
i<n. 

'After  a  number  of  amusing  mock  regrets  had  been  read 

1  the  starting  engineer,  that   functionary  handed  to  Mr. 

;  lith  a  formidable  document  which  contained  the  names 

1  the  successful  candidates.     Mr.    Smith  broke  the  seal 

ui  announced  that  the  section  had  chosen  the  following 

ficers  :  Chairman.  Mr.  R.  F.  Schuchardt;  vice-chairman. 

?'.  W.  C.  Berry;  secretary,  Mr.  C.  B.  Crothers;  treasurer. 

^.  William  .■\.  Fox;  executive  committee.  Messrs.  W.  J. 

fioner,  W.   Wardell  and  F.  A.   Kaup.     Then  there  was 

rire  singing  and  enthusiasm  and  special  verses  of  greet- 

i';.    Mr.  Schuchardt  made  an  earnest  speech  in  accepting 

t'  responsibilities  of  his  position,  and  with  the  growth  of 

t    section  the  position  of  chairman  is  a  responsible  one. 

1   announced  that  the  general  subject  of  the  meetings  of 

t_  coming  year  would  be  the  relations  of  the  public-service 

c  poration  to  the  community  it  serves,  and  that  these  large 

q  «tions  would  be  discussed  bv  members  and  non-members 

oihe  section.    Mr.  .'Schuchardt.  in  the  course  of  his  speech, 

g  e  this  carefully  considered  definition  of  a  public-service 

c  poration :     "A  true  public-service  corporation — and  this 

I  d  nition  tits  ours — is  an  organization  of  trained  individuals 

fv  ise  efforts  are  directed  toward  utilizing  capital  to  pro- 

«ji  c  for  a  community,  as  cheaply  as  possible,  a  commodity 

'il  use  of  which  improves  the  living  and  working  condi- 

'xi  IS  of  that  community,  and  in  so  doing  earns  for  those 

#1  ividuals  a   return    for  their   labors   and    for   the   capital 

e  )ioyed  a   return   for  its  use.     In   other  w-ords,   it  is  an 

0  anization  which  uses  capital  to  provide  a  convenience 

D  3  necessity,  and  which,  in  order  to  justify  itself,  must 

pi  .'ide  this  cheaply,  and  therefore  must  produce  efficiently." 

hree  Knights  uf  the  Round  Table  were  featured  on  the 

oVrani.      They    were    Messrs.    Samuel    Insull,    Louis    A. 

in  and  John  F.  Gilchrist.    Mr.  Insull  and  Mr.  Fergu- 

past-presidents  of  the  X.  K.  L.  .A.,  and  Mr.  Gilchris; 

•  e  president  this  year.    The  first  of  these  to  be  called  .on 

"   Mr.  Ferguson,  who  explained  that  he  was  wholly  under 

•'■  dominion  of  Queen  Electra.  and  that  he  had  been  di- 

ff'ed  not  to  make  a  serious  address.     In  its  stead,  after 

•"'' menting  on  the  unusual  nature  of  the  program,  Mr. 

-'in  recited  a  poem,  "The  Knight's  Toast."  with  fine 


r  a  vote  01  thanks  to  the  N.  E.  L.  A.  orchestra  had 

i>sed.  Mr.  Insull.  the  president  of  the  company,  was 

>n  as  the  greatest  knight  of  all  those  in  the  service 

Jity  Electra.     Mr.  Insull.  as  well  as  Mr.  Ferguson 

er  Mr.  Gilchrist,  received  a  great  ovation.    He  spoke 

■     essively  and  with  deliberation.    Last  year  he  expressed 

tn  hope  that  the  section  would  double  its  membership,  but 

■  'd  gone  away  beyond  that.     The  great  importance  of 

E.  L.  A.  was  explained.    In  unity  there  is  strength. 

<;  executive  officers  of  the  company  could  not  have 

^'  "ed  the  success  they  have  without  the  loyal  support  of 

"fommittees  of  employees.     The  company  section  is  a 

coinuation  of  the  same  idea.     It  gives  an  opportunity  to 

*x  ange  ideas,  and  the  benefit  of  co-operation  exists  all 

"<vay  down  the  line.     The  dav  mav  come  when  meniber- 


th 


siiip  in  tile  company  section  will  be  viewed  us  the  first 
evidence  of  a  man's  desire  to  be  useful  to  the  company  and 
to  himself.  Positions  of  responsibility  in  the  electrical  in- 
dustry are  necessarily  increasing  in  number,  and  member- 
ship in  the  N.  E.  L.  A.  is  a  great  aid  to  the  young  man  in 
fitting  himself  for  these  positions. 

Mr.  Insull  alluded  to  the  fact  that  he  had  been  nearly 
twenty  years  in  the  service  of  the  company,  which  has 
grown  so  that  it  has  been  unable  to  keep  in  touch  with 
every  member  of  the  organization.  "Nevertheless,"  he  said, 
"I  like  to  feel  that  I  am  one  of  you.''  There  is  as  great  an 
opportunity  in  the  electrical  industry  to-day  as  there  ever 
has  been,  and  Mr.  Insull  cited  the  example  of  Mr.  Gilchrist, 
who  started  in  with  the  company  as  an  office  boy  and  is  now 
president  of  probably  the  greatest  electrical  society  in  the 
world.  There  is  no  reason  why  others  should  not  succeed 
as  Mr.  Gilchrist  has  done,  especially  as  the  capital  of  the 
country  flows  more  easily  into  the  industry  now  than  it  did 
fifteen  or  even  ten  years  ago.  The  speaker  dwelt  earnestly 
also  on  the  influence  of  the  X.  E.  L.  A.  in  the  direction  of 
the  personal  welfare  of  its  member  companies  and  their 
employees,  referring  to  the  work  of  the  public  policy  com- 
mittee. Referring  to  the  saving  fund  of  the  Conmion- 
wealth  Edison  Company,  he  announced  that  at  present  this 
fund  has  invested  $110,000  in  the  company's  securities  and 
the  fund  is  increasing  at  the  rate  of  about  $5,000  a  month. 
.•\t  the  end  of  the  first  five  years  of  its  existence  it  will 
amount  to  probabl}'  more  than  $500,000,  which  will  be  in- 
vested in  the  business.  The  president  of  the  company 
urged  the  benefits  of  this  saving  fund  on  his  hearers  in 
words  that  will  be  remembered.  There  is  no  better  way  to 
save  money,  he  said,  than  to  invest  it  in  the  business  in 
which  you  are  engaged  if  you  believe  in  that  business.  The 
company  is  anxious  to  encourage  the  largest  possible  owner- 
ship among  its  employees. 

The  interesting  announcement  was  made  by  Mr.  Insull 
that  a  pension  fund  would  be  established  by  the  company, 
and  it  was  hoped  to  get  it  in  operation  in  the  next  few 
months.  Speaking  of  the  future.  Mr.  Insull  said  he  be- 
lieved the  progress  made  by  the  company  so  far  is  small 
compared  to  what  the  future  will  show.  The  Common- 
wealth Edison  Company  has  had  peculiar  opportunity  in 
massing  the  production  and  distribution  of  electrical  en- 
ergy, reducing  cost  as  a  result  of  that  policy,  and  giving 
alike  to  the  small  consumer  and  the  large  consumer  the 
advantage  of  very  cheap  energy.  The  outlook  is  as  bright 
as  it  ever  has  been.  The  trend  of  events  shows  that  the 
production  and  distribution  of  energy  in  this  great  country 
will  be  done  in  mass,  as  it  is  to  some  extent  in  Chicago, 
and  that  the  wheels  of  commerce  and  industry  will  be 
turned  by  energy  supplied  by  central  stations  relatively  few 
in  number  considering  the  large  area  of  the  country.  Great 
possibilities  will  be  brought  to  actuality,  and  Mr.  Insull  con- 
cluded by  appealing  to  the  young  men  present  to  do  their 
part  and  secure  the  reward  that  comes  to  constant,  intelli- 
gent service. 

Mr.  Gilchrist,  president  of  the  N.  E.  L.  A.,  said  that  it 
was  rather  a  curious  coincidence,  in  view  of  all  the  nice 
things  that  had  been  said  about  everybody,  that  the  banquet 
was  held  on  All  Saints'  Day.  He  expressed  his  appreciation 
of  the  honor  of  the  presidency  of  the  N.  E.  L.  A.,  and  told 
in  earnest  words  how  he  relied  on  the  support  of  the  mem- 
bership. He  commented  on  the  size  and  significance  of  the 
gathering  before  him  and  the  wide  area  covered  by  the 
Commonwealth  company  and  its  neighbor  companies.  He 
also  spoke  of  the  versatility  of  the  men  in  the  organization 
and  expressed  his  great  pride  in  it.  He  also  made  the 
interesting  statement  that  two-thirds  of  the  regular  income 
of  the  N.  E.  L.  A.  comes  now  from  Class  B  members.  He 
spoke  of  similar  company  sections  in  various  other  cities 
and  said  that  they  were  all  of  the  same  class  of  "live  wires" 
as  the  men  he  was  addressing.  Every  man  in  the  industry 
should  feel  his  responsibility  to  it.  and  Mr.  Gilchrist  spent 
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a  little  time  in  enlarging  on  the  text,  "Xeglcct  not  the  gift 
that  is  in  thee.''  , 

The  banquet,  with  its  alternating  shades  of  grave  and 
gay,  was  a  most  elaborate  and  successful  atYair.  A  great 
deal  of  hard,  painstaking  effort  was  necessary  for  the 
preparations,  and  appreciation  of  gooti  work  is  due  to  Mr. 
R.  F.  Schuchardt,  chairman  of  the  banquet  committee,  and 
his  associates  on  the  committee,  Messrs.  A.  D.  Bailey,  Guy 
Lunn,  H.  L.  Gannett,  E.  H.  Lakeman  and  E.  J.  Doyle. 
Among  the  others  who  contributed  to  the  success  of  the 
occasion,  cither  as  writers,  illustrators  or  performers,  were 
Messrs.  11.  A.  Seymour.  \\'.  A.  Durgin,  A.  R.  Gerlach, 
\V.  H.  Ott,  C.  G.  Axell,  R.  A  Fischer,  Harold  Wright, 
William  R  White,  R.  R.  Pilkington,  M.  R.  McGovern,  O.  J. 
Bushnell,  H.  E.  Addenbrooke,  W.  H.  Childs,  A.  E.  Evans, 
M.  L.  Eastman  and  Charles  A.  Lind. 


Boston  Edison  Company  Entertains  Municipal 
Authorities. 

The  Edison  Electric  Illuminating  Company,  of  Boston. 
.Mass.,  recently  entertained  about  125  municipal  officers 
from  the  thirty-eight  cities  and  towns  of  its  territory  at  a 
h;".cheon  in  the  assembly  hall  of  the  main  office  building 
in  Boston.  A  feature  of  the  occasion  was  a  greeting  by 
President  C.  L.  Edgar,  after  which  a  short  address  was 
delivered  by  Hon.  E.  W.  Burdett,  general  counsel  for  the 
company.  Mr.  Burdett  emphasized  the  unusual  conditions 
of  harmonious  relationship  between  the  company  and  the 
municipalities  in  which  it  operates,  which  made  the 
luncheon  and  its  cordial  acceptance  possible.  He  reviewed 
the  growth  of  the  company,  pointing  out  the  reductions  in 
rates  during  its  life  from  25  cents  to  11  cents  per  kw-hour, 
and  contended  that  such  a  reduction  during  a  period  char- 
acterized by  no  little  development  and  experimentation  in 
the  art  calls  for  little  urging  from  public  officials.  The 
average  income  has  dropped  from  13  cents  to  about  6  cents 
per  kw-hour.  Mr.  Burdett  pointed  out  that  the  policy  of 
placing  wires  generally  underground  cannot  be  established 
in  suburban  territory  on  account  of  the  enormous  expense 
involved,  which  would  inevitably  raise  the  rates  to  pro- 
hibitive figures.  An  informal  discussion  then  took  place. 
in  which  the  company  sought  criticisms  of  its  policies  and 
service  from  those  present,  meeting  these  frankly  in  a 
spirit  indicating  its  effort  for  improvement.  At  the  con- 
clusion of  the  meeting  the  party  was  taken  to  the  L  Street 
station  in  South  Boston,  where  the  new  15,000-kw  turbine 
installation  was  examined,  and  the  rest  of  the  day  was 
devoted  to  informal  good-fellowship,  terminating  in  a 
theater  party.  The  affair  was  the  second  of  its  kind  in  the 
history  of  the  company  and  accomplished  much  in  the  way 
of  securing  a  better  understanding  of  the  aims  and  policies 
of  the  participants. 


Cleveland  Central-Station    Situation. 


The  proposition  to  issue  $2,000,000  bonds  for  the  con- 
struction of  a  municipal  electric  plant  in  Cleveland  was 
carried  at  the  general  election  last  Tuesday.  The  Cleveland 
Electric  Illuminating  Company  fought  the  project;  but 
without  avail.  However,  the  points  in  opposition  raised  by 
Mr.  Samuel  Scovil  before  the  Cleveland  Chamber  of  Com- 
merce are  of  interest. 

The  point  of  view  of  the  citizen  and  taxpayer  is  the  real 
question  to  be  considered  when  an  issue  of  this  character 
is  presented.  Mr.  Scovil  said  that  the  service  rendered 
by  the  company  was  excellent  and  that  there  had  not  been 
a  complaint  that  the  company  had  failed  to  meet  the  growing 
needs  of  the  city.  Regarding  statements  as  to  the  average 
cost  of  energy  to  consumers.  Mr.  Scovil  said  that  in  iqio 
out  of  the  total  energy  billed  to  28,000  customers,  consist- 


ing principally  of  residents  subject  to  the  ma.xiumm  rai 
less  than  one-fourth  was  billed  at  the  ma.Kimum  rate,  vvhii 
over    three-fourths    was  billed    at   5   cents   per   k\v-houv 
making  the  average  cost.  6.88  cents  per  kw-hour. 

The  City  Council  of  Cleveland  passed  an  ordinance  ii 
1893  fixing  the  maximum  rate  for  electricity.  Every  reduc 
tion  since  that  date  has  been  made  voluntarily  by  tin 
company.  So  far  as  the  great  bulk  of  customers  are  con 
cemed  there  has  been  a  reduction  in  the  price  of  electricif 
during  the  last  ten  years  of  42  per  cent.  The  system  0 
rate-making  adopted  by  the  company  is  one  that  has  beei 
approved  by  students  of  electrical  service  and  expert  public 
service  commissions,  sanctioned  by  state  and  federal  court 
and  sustained  by  universal  practice.  If  electricity  can  b 
sold  to  all  consumers  in  the  city  of  Cleveland  at  any  sue 
low  price  as  3  cents  per  kw-hour,  the  rate  the  advocates  u 
the  proposed  municipal  plant  have  talked  of  introducing 
why  has  no  public  or  private  plant  in  this  country  or  abrna 
ever  succeeded  in  approaching  this  figure  ? 

Taking  up  the  subject  of  valuation,  Mr.  Scovil  said  tli: 
the  report  of  the  company  to  the  Tax  Commission  of  Oh 
showed  the  cost  of  the  property  as  of  Jan.  i,  191 1,  to  1 
$10,679,000.  The  Tax  Commission  valued  the  property  : 
$11,375,000.  The  difference  is  represented  by  workir 
capital  of  the  company,  such  as  stock  supplies  on  han 
accounts  receivable,  etc.  The  company  had  outstanding  i 
Jan.  I,  191 1,  a  total  of  $4,100,000  bonds,  $800,000  prefers 
stock  and  $5,734,500  common  stock.  During  the  seventci 
years  that  Mr.  Scovil  has  been  connected  with  the  cm. 
pany  it  has  never  sold  a  share  of  its  stock  for  less  tli; 
par,  and  the  bonds  which  it  now  has  outstanding  were  S( 
on  a  5^  per  cent  interest  basis.  The  company  has  nev 
indulged  in  any  stock-inflating  consolidation.  Its  plai 
Mr.  Scovil  said,  cannot  be  duplicated  either  by  priv.-i 
capital  or  by  the  city  at  the  price  at  which  it  stands  on  t 
books,  and  the  company  is  ready  to  offer  every  facility  i 
complete  proof  of  this  statement. 

Concerning  campaign  statements  in  regard  to  carnin 
Mr.  Scovil  said  that  for  the  year  1910  the  net  income  « 
$843,429.  There  were  included  in  the  operating  expen: 
$209,772  for  depreciation  and  an  employees'  fund.  T 
amount  is  equal  to  less  than  2  per  cent  of  the  plant  inve 
ment  fund.  If  there  is  any  criticism  of  this  amount  it 
that  the  sum  is  too  small  rather  than  too  large.  From  J 
net  earnings  there  was  paid  to  the  stockholders  and  boil 
holders  in  interest  and  dividends  an  amount  equivalent 
6.3  per  cent  on  the  investment.  This  consisted  of  5  per  c 
to  the  bondholders,  6  per  cent  to  the  preferred  sharehold 
and  8  per  cent  to  the  common  stockholders.  The  surj 
after  these  payments  was  $173,655.  In  the  eighteen  ye 
of  existence  of  the  company  the  stockholders  have  receij 
an  average  of  not  more  than  7  per  cent  on  their  investmij 
and,  taking  the  total  of  bonds  and  stock,  there  has  b 
distributed  to  bondholders  and  shareholders  an  average  ■ 
less  than  7  per  cent. 

In  conclusion  Mr.  Scovil  declared  that  if  the  situai ' 
demanded  public  action  the  State  had  created  a  put' 
service  commission  designed  to  consider  in  an  impapi 
and  judicial  manner  all  such  controversies.  The  Clevel  ■' 
Electric  Illuminating  Company  has  a  right  to  expect  tl  c 
in  control  of  the  city  affairs  to  protect  its  property  in  Jc 
same  manner  and  in  the  same  degree  as  they  would  '« 
property  of  any  other  citizen.  The  people  who  have '- 
vested  in  the  securities  have  made  the  investment  onie 
assumption  that  as  long  as  they  dealt  fairly  with  the  c<i- 
munity  that  the  investment  was  to  serve  the  comnnit.v 
would  also  deal  fairly  with  the  investment.  The  com|  i.v 
understands  fully  and  has  never  questioned  the  rigli  0* 
the  people  to  regulate  honestly  its  operation.  In  Stan  ig 
ready  to  offer  every  facility  for  the  proof  of  the  statei  nt 
that  the  equipment  has  been  so  built  with  economy  nd 
planned  for  economical  operation  that  it  cannot  be  d'"" 
caled    to-day    for    the    price    on    the    Iiooks.    the 
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ealizts  tliat  in  so  far  as  an  inventory  and  complete  audit 
<f  the  property  and  books  will  not  sustain  the  claim  that 
he  property  which  is  used  and  useful  for  the  service  of 
he  public  has  a  value  equal  to  the  cost  it  must  accept  the 
onsequences.  It  must  furnish  its  service  on  rates  which 
vill  be  based  on  a  lower  valuation  if  such  lower  valuation 
»e  the  result  of  the  inventory. 


rain-Lighting  Instruction  Car  Put  in  Service  by  the 
Pennsylvania  Railroad  Company. 

;  Continuing  its  policy  of  instructing  employees  in  their 
cveral  lines  of  duty,  the  Pennsylvania  Railroad  Company 
as  just  placed  in  service  a  "train-lighting  instruction  car." 
'he  Pennsylvania  Railroad  has  at  this  time  no  less  than 
ight  distinct  axle-device  systems,  in  addition  to  the  large 
umber  of  straight  storage  equipments,  and  the  instruction 
ar  will  offer  an  efficient  means  of  furnishing  uniform  in- 
•tructions  to  yard  electricians.  The  present  intention  is 
hat  the  car  shall  be  sent  to  the  different  points  at  which 


that  the  cells  may  be  used  in  demonstrating  as  well  as  for 
lighting  the  car.  The  usual  battery  boxes  under  the  car 
are  omitted.  The  battery  closets  are  lined  with  sheet  lead 
and  arranged  with  ventilators  through  the  car  roof  to  con- 
duct away  tiie  gases  and  fumes  given  off  when  the  bat- 
teries are  on  charge. 

Fig.  I  shows  the  15-kw  turbo-generator  set,  as  formerly 
used  on  all  Pennsylvania  limited  trains.  In  this  case  the 
usual  switching  devices  are  replaced  by  two  single-pole 
automatic  circuit-breakers,  giving  both  overload  and  under- 
load protection  to  the  machine.  The  field  rheostat  and 
motors  are  seen  mounted  on  the  side  of  the  car.  Connec- 
tions are  such  that  the  turbo-generator  can  be  used  for 
driving  the  motor,  charging  the  batteries  and  lighting  the 
car,  though  under  ordinary  conditions  the  motor  will  be 
driven  from  yard  power  lines. 

On  account  of  the  limited  space  it  was  impossible  to 
photograph  the  entire  line  of  axle  generators ;  consequently 
these  were  "taken"  in  pairs,  one  of  which  is  shown  in 
l"ig.  2.  The  generators  used  in  the  instruction  car  are 
mounted  on  rocker  shafts  and  are  equipped  with  springs 
for  regulating  the  belt  tension,  as  is  done  in  actual  service. 


Fig.    1 — Turbo-Generator    Set. 

ectrical  forces  are  maintained,  and  the  men  at  such  points 

all  be  giv^n  lectures  and  demonstrations  on  the  operation 
uaintenance  of  the  various  equipments.  For  this  pur- 
a  car  was  selected  and  has  been  remodeled  to  suit  the 

quirements. 

The  apparatus  installed  consists  of  a  32-cell  storage  bat- 
tO'.  a  15-kw  Curtis  turbo-generator,  a  variable-speed  motor 
<th  necessary  controlling  apparatus   for  driving  the  axle 

vices  and  the  following  axle  generators  with  their  regu- 
■ing  equipments:     Newbold,  Moskowitz,    Bliss,   Consoli- 

■ted.  Safety  and  Gould.     One  end  of  the  car  has  been 

nitioned  oft  and  equipped  as  an  office  and  sleeping  quar- 

-  for  the  instructor. 

The  storage  batterv   is   placed   within   the   car   in    or^Ier 


F  J.   .;      T  .-.      of   the   Axle   Generators,   with    [Driving    Motor. 

Immediately  back  of  each  machine  is  an  angle-iron  frame- 
work on  which  is  mounted  the  corresponding  regulating 
apparatus,  the  equipment  in  each  case  being  identical  with 
that  installed  on  passenger  cars. 

Each  generator  is  connected  through  suitable  switching 
devices  to  the  lamp  load  and  batteries,  enabling  the  op- 
erator to  demonstrate  the  apparatus  under  all  conditions  of 
load.  The  lamps  used  for  this  are  banked  in  porcelain 
receptacles  on  the  ceiling  of  the  car. 

The  driving  motor  is  of  the  interpole  type  and  is  mounted 
on  an  iron  framework  equipped  with  rollers,  which  enable 
the  operator  to  move  the  motor  equipment  along  an  I-bcam 
track  for  belting  up  to  any  one  of  the  six  generators,  as 
shown    in    Fis;.   2.      The   control   panel    for   ihi^    in.ichine   is 
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secured  iv  tile  movable  framework  and  moves  with  tlie 
motor.  The  motor-starting  rheostat  is  on  the  rear  of  the 
panel,  and  the  front  is  equipped  with  two  single-pole  main 
-switches,  double-pole  reversing  switch,  circuit-breaker  and 
inclosed  carbon  pile,  used  as  a  field  rheostat.  A  combined 
fuse  and  switch  receptacle  is  installed,  through  ^vhich  the 
motor  is  connected  to  the  power  circuit,  there  being  several 
such  receptacles  spaced  at  suitable  intervals  along  the  side 
of  the  car. 

The  operator's  office  contains  a  folding  couch,  an  upper 
berth,  a  clothes  closet  and  a  toilet,  the  finish  throughout 
being  white  enamel.  With  the  instruction  car  in  opera- 
tion it  is  intended  that  all  employees  whose  duties  have  to 
do  with  the  car  lighting  shall  he  instructed  in  the  care  and 
operation  of  the  various  equipments,  w-ith  the  twofold 
object  of  educating  those  interested  and  securing  uniforniily 
in  their  work. 


Tungsten-Tube  Furnace. 


An  ingenious  design  of  an  electric  tungsten-tube  furnact 
developed  in  the  Research  Laboratory  of  the  General  Elec- 
tric Company  is  described  in  a  patent  granted  to  Dr.  Axel 
Appclberg  on  Oct.  24.  The  furnace  is  especially  suitable 
for  the  heat  treatment  of  metallic  filaments.  The  heatint; 
element  consists  of  two  tungsten  tubes  connected  in  series. 
They  are  mounted  in  tungsten  bushings  with  copper  termi- 
nal blocks  and  water-cooled  brass-tube  connections.  By 
means  of  a  spiral-spring  arrangement  a  tight  contact  is 
always  maintained  between  the  tungsten  tubes  and  the 
terminals.  To  concentrate  the  heat  in  the  interior  of  the 
tungsten  heating  tubes  (where  the  heat  treatment  of  the 
filament  is  carried  out)  each  heating  tube  is  surrounded  by 
a  cylindrical  heat-reflecting  screen,  consisting  of  two  con- 
centric tungsten  tubes,  with  an  alumina  packing  in  the 
open  space  between  the  two  tubes. 

The  whole  furnace  construction  is  air-tight,  so  that  the 
atmospheric  pressure  in  it  may  be  regulated  and  the  fur- 
nace be  used,  for  instance,  as  a  vacuum  furnace.  Tliis 
arrangement  permits  control  of  the  chemical  nature  of  the 
atmosphere,  since,  for  instance,  a  hydrogen  atmosphere 
may  be  maintained  in  it.  It  is  evident  that  a  furnace  of 
this  type  can  be  calibrated  as  to  temperature  and  that  any 
particular  condition  of  temperature,  etc.,  can  be  duplicated 
with  certainty  merely  by  regulating  the  current  supply,  the 
gas  supply,  the  degree  of  exhaustion,  etc. 

The  furnace  is  operated  by  alternating  current,  and  tem- 
peratures almost  up  to  the  melting  point  of  tungsten,  which 
is  over  3000  deg.  C,  can  be  attained.  For  9-in.  tungsten 
tubes  with  an  internal  diameter  of  2  in.  and  a  thickness  of 
%  in.  a  current  of  5000  amp  or  even  more  may  be  used. 

CIn  the  note  on  tungsten-tube  furnaces  in  our  issue  of 
Nov.  4.  page  iioo,  reference  was  made  to  the  design  of 
Winne  and  Dantsizen,  who  were  stated  to  use  an  "alumi- 
num" tube  wound  with  ductile  tungsten  foil.  It  is  hardly 
necessary  to  say  that  "aluminum"  was  a  printer's  error  for 
alundum :  that  is,  electrically  fused  alumina.) 


Revised  Rubber-Covered  Wire  Specifications  for 
Chicago. 


Mr.  William  Carroll,  city  electrician  of  Chicago,  has  is- 
sued an  announcement  in  which  he  gives  notification  that 
the  new  specifications  for  rubber-covered  wire  will  be  en- 
forced by  the  department  of  electricity  of  the  city  of  Chi- 
cago as  follows:  After  Jan.  i,  1912,  afl  wires  in  sizes  from 
No.  14  to  No.  0000,  B.  &  S.  gage,  must  comply  with  the 
ne\v  specifications  to  pass  inspection  by  the  city  of  Chicaoo. 
After    Inly    i.    1912,   all   wires   in    size;    ""rom '2:0,000  ci'rc. 


mils  nnist  comply  with  the  new  specifications.  However, 
on  all  contracts  signed  previous  to  the  date  of  the  issuance 
of  this  notice — that  is,  Sept.  5,  191 1 — wire  complying  with 
the  then  existing  "municipal  specifications"  may  be  used, 
provided  that  all  such  cuntracts  are  listed  with  the  depart- 
ment of  electricity  witliin  fifteen  days  from  the  date  of  the 
notice. 


Turin  International  Electrical  Congress — II, 


Abstracts  of  only  part  of  the  eleven  papers  dealiuf;  with 
construction,  central  stations,  switchboard  and  distribution, 
forming  Section  II  of  the  Turin  International  Electrical 
Congress,  were  printed  in  the  Oct.  28  issue,  owing  to  pres- 
sure on  our  columns.  The  remaining  papers  of  the  section 
are  given  in  abstract  below. 

PROTECTION    OF    INSULATORS    FRO.M    POWER    ARCS. 

Mr.  W.  \\'eicker  gave  an  account  of  recent  developments 
in  insulator  design  and  showed  a  number  of  photographs 
of  insulators  under  the  arcing  test. 

Insulators  should  be  designed  with  as  large  a  margin  as 
practicable  between  the  arcing-over  voltage  and  the  punc- 


Fig.    1 — [nsiilators    Covered    by    Metallic    Cap. 

ture  voltage  and  yet  they  must  thoroughly  insulate  tlv 
normal  potentials.  Of  course,  it  would  be  desirable  t. 
avoid  arcing  over,  but  practical  experience  has  show 
that  this  is  impossible  of  attainment  and,  therefore,  mean 
"f  harmlessly  dissipating  the  energy  of  the  arc  must  b 
devised. 

The  arcing  rings  described  bv  Mr.  L.  C.  Nicholson  bs 
fore  the  A.  I.  E,  E.  (1910)  and  in  the  Electrical  Work 
March  23,  1911,  were  referred  to  and  photographs  show 
of  such  rings  in  operation,  both  on  pin  and  on  suspensio 
insulators.  They  provide  efifective  protection  from  the  ai 
and  have  the  advantage  of  being  easily  attached  to  a' 
form   of   insulator. 

The  author  points  out  that  the  metallic  umbrella  type  ' 
insulator  recently  introduced  by  the  Porzellanfabri 
Hermsdorf.   affords  an   even   greater  degree  of  protect)' 
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from  arcing  over  and  has  tlie  advantage  of  equalizing  the 
dielectric  stress.  This  metallic  umbrella  principle  has  been 
extended  to  fulfil  the  requirements  of  the  suspension-type 
insulator  and  as  a  result  of  experimental  research  a  quite 
new  form  of  in.sulator  has  been  produced.  Each  unit  con- 
sists of  a  porcelain  insulator  covered  by  a  metallic  cap 
shaped  like  a  bowl  that  comes  down  over  the  sides  and 
almost  completely  hides  the  insulator.  This  metallic  cap 
serves  the  following  useful  purposes:  It  equalizes  the 
dielectric  stress:  it  provides  a  path  for  arcs,  allowing  a 
harmless  dissipation  of  their  energy:  it  protects  the  porce- 
lain from  mechanical  injury  during  installation,  or  from 
missiles;  it  shields  the  insulator  from  rain  and  snow. 
Tests  showed  that  the  relation  between  arcing  distance 
and  arcing  voltage  was  practically  uniform  under  dry  and 
rain  conditions  alike  and  that  the  arcing  voltage  increased 
in  practically  direct  proportion  with  the  number  of  units. 

REGULATION   OF  ELECTRIC  GENER.^TOR    UNITS. 

•  The  theory  of  regulation  of  electric  generator  units  was 
icomprehensively  and  succinctly  treated  in  a  paper  by  Mr. 
1.  L.  Routin. 

I  Dividing  all  regulation  into  two  classes — mechanical 
regulation  of  the  torque  of  the  prime  mover  and  electrical 
regulation  of  the  emf  or  current,  as  the  case  may  be.  nf 


nierated,  and  Uku  followed  a  brief  outline  of  electro- 
mechanical Compounding,  which  can  be  attained  with  a 
special  form  of  governor  or  regulator  described  in  detail 
in  the  latter  part  of  the  paper.  This  improved  form  of 
governor  permits  a  practically  perfect  compensation  for 
inertia  and  may  be  applied  to  mechanical,  hydraulic  or  elec- 
tric regulators.     Each  type  was  briefly  described. 

A  schematic  diagram  of  the  electric  regulator  is  shown 
in  the  accompanying  illustration.  The  electromagnet  3,  in 
series  with  the  circuit  to  be  controlled,  acts  on  the  lever  1 
against  the  spring  9.  Excess  current  in  the  magnet  3 
pulls  down  the  lever  i,  bringing  the  contacts  10  and  11 
together  and  thus  energizing  electromagnet  13,  which  closes 
19,  starting  the  motor  23  that  operates  the  field  rheostat,  the 
gates  of  a  turbine,  the  cut-off  of  an  engine  or  whatever 
mechanism  it  may  be  intended  to  control.  The  moment  the 
motor  circuit  is  closed  contactor  26  also  closes,  energizing 
29,  which  exerts  a  pull  in  opposition  to  the  magnet  3.  1  f 
the  departure  from  normal  condition  is  but  slight  tde  mag- 
net 29  will  pull  up  the  lever  at  once  and  it  will  vibrate 
rapidlv  until  the  normal  condition  is  restored,  the  motor 
turning  a  little  each  time,  but  if  the  departure  from  normal 
condition  is  great  the  magnet  3  will  exert  sufficient  pull  to 
hold  the  contact  10  closed  against  the  constant  pull  of  29. 
It  will  be  seen  that  this  regulator  acts  at  a  rate  which  is 


Fig.   2 — Diagram   Showing    Electric    Regulator 


lie  generator — the  author  shows  tliat  the  interrelations  of 
lechanical  and  electric  regulation  are  such  that  both  should 
e  used  in  all  cases  except  in  direct-current  installations, 
•  here  variations  in  speed  are  permissible.  In  these  latter 
ases  a  potential  regulator  that  operates  by  controlling  the 
5rque  of  the  prime  mover  will  serve  every  practical  pur- 
ose. 

The  earliest  mechanical  regulator  was  invented  by 
'oncelet  in  1829.  It  operated  on  the  dynamometer  prin- 
iple,  being  actuated  directly  by  changes  in  the  torque. 
lowever,  there  were  fundamental  defects  in  its  theoretical 
nd  practical  working  which  prevented  it  ever  coming  into 
"ctensive  use. 

The  only  other  method  of  mechanical  regulation  is  that 

1  which  the  regulator  is  actuated  by  changes  in  speed. 

aking  up  the  fly-ball  governor,  the  author  exposed  the  un- 

irlying   principles    of    operation.      He    then    outlined    the 

jlects  of  inertia  upon  regulation  and  discussed  in  detail 

le  action  of  a  speed  governor,   including  the  efifects  of 

ertia  and  friction,  using  the  diagrams  devised  by   Mr. 

eaute  and   used   ifi    his    famous   memoirs   on    long-period 

;cillations.    In  this  analysis  the  author  gradually  leads  up 

1  method  wherein  theoretically  all  oscillation  is  elimi- 

1-     In   the  second   part   of  the  paper,   under   electric 

■Nation,   the   disadvantages   of   compounding   were   enu- 


proportional  to  the  magnitude  of  the  departure  from  nor- 
mal conditions  and  in  this  manner  oscillations  are  avoided 
and  normal  conditions  are  re-established  with  great 
rapidit)-. 

This  device  can  be  used  to  regulate  voltage  or  current 
and  by  connecting  suitable  reactance  and  resistance  in  the 
circuit  in  .series  with  3  and  using  a  shunt  transformer  con- 
stant voltage  can  be  maintained  at  any  desired  point  on  an 
alternating-current  line.  By  employing  a  magneto  to  pro- 
duce the  current  through  3  the  regulators  may  be  used  to 
control  speed. 

The  construction  of  the  contacts  to  avoid  rapid  de- 
terioration is  quite  remarkable.  The  contact  10  consists 
of  a  steel  core  plated  with  silver  and  the  contacts  11  and  1 1' 
are  also  of  steel,  plated  with  silver.  The  fixed  winding  12 
serves  to  magnetize  these  contacts.  When  the  contacts 
approach  each  other  the  magnetic  attraction  tends  to  pull 
them  together  w-hile  the  elasticity  of  the  springs  11  and  n' 
tends  to  oppose  their  being  drawn  together.  As  they  come 
closer  the  magnetic  pull  increases  very  rapidly,  while  the 
spring  pull  decreases  directly  with  the  distance;  therefore, 
they  finally  come  together  very  suddenly  and  at  a  speed 
which  is  quite  independent  of  the  speed  of  movement  of 
the  main  lever  r.  L'pon  separating  the  same  action  takes 
place  in  reverse  order:  thus  the  magnetic  attraction  drags 
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the  spring  contact  11.  or  u',  as  the  case  may  be,  along  with 
10,  until  the  elastic  force  increases  sufficiently  to  overcome 
the  magnetic  pull,  when  the  two  fly  apart.  This  magnetic 
l>nll  hetween  the  contacts  has  an  entirely  negligible  effect 
upon  the  motion  of  the  main  lever  1. 

Al.fMINUM    AS   COXDUCTOK    MATERIAL. 

A  very  comprehensive  report  on  the  present  status  of 
aluminum  conductors  in  the  art  of  electric  transmission 
was  submitted  by  Mr.  E.  Huber-Stockar.  In  the  introduc- 
tion the  author  refers  to  Mr.  H.  \V.  Buck's  paper  on  the 
same  subject  before  the  St.  Louis  Congress  in  1904,  and 
to  Mr.  K.  Dusaugey's  paper  before  the  Marseilles  Con- 
gress in  1908.  Although  the  paper  is  limited  to  the  use  of 
aluminum  as  a  transmission  conductor,  a  brief  reference  is 
made  to  its  use  in  the  construction  of  machine  windings, 
and  it  is  interesting  to  note  that  in  1899,  when  aluminum 
was  so  cheap  in  comparison  to  copper,  twelve  200-kw  trans- 
formers with  aluminum  windings  were  built  by  the  Oer- 
likon  company  and  are  still  in  service.  However,  at  pres- 
ent electric-machine  design  has  progressed  to  a  point  where 
the  price  of  aluminum  could  never  be  low  enough  to  offset 
the  effect  of  the  large  volume  in  increasing  the  cost  of  the 
machine  as  a  whole. 

When  copper  and  aluminum  are  used  together  in  tiie 
same  system  the  greatest  care  must  be  taken  to  avoid  the 
tendency  of  linemen  to  string  ahnninum  as  though  it  were 
copper,  for  it  is  only  by  proper  installation  that  satisfac- 
tion can  be  obtained.  Where  aluminum  and  copper  are 
joined  together  no  trouble  will  be  experienced  from  gal- 
vanic action  if  the  joint  is  made  watertight.  The  use  of 
mechanical  joints  in  place  of  solder  is  to  be  looked  upon 
as  an  advance  in  line  construction,  and  they  should  prefer- 
ably be  used  in  copper  lines  also.  The  principal  reason  for 
using  aluminum  in  preference  to  copper  is  the  saving  in 
first  cost.  Mr.  W.  von  Mollendorff  has  shown  (1910)  that 
on  the  basis  of  equal  conductance  aluminum  can  cost  1.92 
times  as  much  per  unit  weight  as  copper,  and  on  the  basis 
of  equal  heat  dissipation  it  can  cost  2.2  times  as  much. 
M  present  it  costs  only  i.ii  times  as  much,  and  therefore 
for  equal  conductance  will  show  a  saving  of  about  30  per 
cent  over  copper. 

The  author  next  discusses  the  various  reasons  why 
European  companies  have  been  so  backward  in  the  use  of 
aluminum  conductors,  and  exposes  the  various  prejudices 
that  exist  in  the  minds  of  some. 

Taking  up  bare  conductors  first,  the  author  gives  the 
results  of  a  number  of  recent  tests  on  the  corrosion  of 
aluminum  in  moist  air,  salt  air,  salt  water,  various  gases, 
acids,  etc.,  and  these  results  indicate  that  in  respect  to  its 
chemical  stability  aluminum  is  in  general  the  equal  of 
copper.  There  has  been  much  said  about  the  tendency  of 
electrostatic  repulsion  to  reduce  impure  condensation  on 
aluminum  conductors,  but  the  author  rejects  all  such  tales 
as  imworthy  of  the  slightest  credence.  However,  in  gen- 
eral, an  aluminum  conductor  under  given  conditions  is  not 
likely  to  collect  much  more  moisture  than  copper.  With 
respect  to  heat  absorption,  the  ratio  of  aluminum  to  copper 
of  equal  conductance  is  1.2105  to  i  per  unit  weight  and 
0.932  to  I  per  unit  surface. 

Bare  aluminum  conductors  laid  in  the  earth  have  been 
tried  out  in  railway  return  feeders,  with  the  result  that 
they  were  rapidly  corroded  by  galvanic  action.  Aluminum 
conductors  for  making  connection  in  the  power  house  have 
many  advantages.  The  large  conductors  on  account  of 
their  large  radiation  surface  show  a  great  saving  over 
copper,  and  small  conductors  have  the  advantage  of  "reater 
rigidity  for  a  given  conductance,  and  in  high-tension  in- 
stallations, where  it  is  desirable  to  reduce  the  number  of 
points  of  support  to  a  minimum,  this  is  of  special  impor- 
tance. In  discussing  the  use  of  expansion  joints  in  buses 
the  statement  was  made  that  bccau^o  of  the  greater  surface 
the  temperature  rise   for  equal  co::  ;;i;-;nnce   wr.ulrl  ',,.  >,; 


tlian  with  copper,  and  that  because  of  this  copper  and 
aluminum  buses  were  about  equal  as  regards  the  use  of 
expansion  joints.  In  long  spans  it  is  likely  that  an 
aluminum  alloy  may  prove  to  be  of  greater  value  than 
either  pure  aluminum  or  pure  copper.  The  author  gave 
considerable  data  on  an  aluminum-copper  alloy,  known 
under  the  name  of  spree-aluminum.  It  has  nearly  double  the 
strength  of  pure  aluminum.  Its  breaking  length  is  10.7  km, 
as  compared  with  10.3  km  for  steel,  6.7  km  for  aluminum 
and  5.1  km  for  hard  copper.  The  use  of  spree-aluminum 
cable  shows  a  saving  of  about  '/.t,  per  cent  as  compared 
with  copper  cable  of  equal  conductance.  The  extraor- 
dinarily great  elongation  of  aluminum  enables  it  to  with- 
stand severe  overloads  by  stretching  and  thus  increasing 
the  sag.  However,  in  dealing  with  wire  this  cannot  be 
relied  on,  as  a  scratch  or  a  single  imperfection  will  often 
cause  the  wire  to  break  without  any  appreciable  elonga- 
tion. For  this  reason  cables  are  to  be  preferred  to  single- 
wire  conductors.  Aluminum  cables  do  not  show  as  great 
a  saving  over  copper  cables  as  exists  in  the  case  of  wires. 
However,  on  the  basis  of  present  prices  the  aluininnm 
cable  shows  a  saving  of  about  20  per  cent. 

Instructions  are  given  for  stringing  and  joining  alumi- 
num wire  and  cable,  the  construction  being  divided  into 
three  classes — spans  under  50  m,  spans  from  50  m  to  150  m 
and  spans  greater  than  150  m.  In  the  latter  part  of  the 
paper  uses  of  insulated  aluminum  wires  and  cables  are 
discussed.  While  these  uses  are  naturally  much  more 
limited  on  account  of  the  high  cost  of  the  insulation,  it  is 
nevertheless  true  that  in  the  longer  sizes  with  cheap  in- 
sulation the  aluminum  may  be  cheaper  than  copper. 

At  the  end  of  the  paper  the  author  gives  a  bibliography 
and  several  statistical  tables  on  aluminum,  copper  and  spree- 
aluminum  wires  and  cables,  as  well  as  data  on  a  number 
of  Continental  and  American  installations. 


Public  Service   Commission  News. 


NEW    YORK    COMMISSION. 

The  Public  Service  Commission,  Second  District,  has 
received  and  served  upon  the  Buffalo  General  Electric  Com- 
pany the  complaint  of  Frank  C.  Perkins,  Erie  County  Bank 
Building,  Buffalo,  N.  Y.,  objecting  to  the  signing  of  a  con- 
tract for  service  which  contains  a  provision  that  in  case  the 
supply  of  energy  shall  fail,  whether  from  natural  causes  or 
accident  in  any  way,  the  company  shall  not  be  liable  for 
damage  to  person  or  property  resulting  from  the  use  of  the 
electricity.  Complainant  also  objects  to  the  provision  which 
prevents  the  use  of  any  electrical  conductors  for  light,  heat 
and  power  purposes  other  than  those  connected  with  the 
compaiiy's  mains.  Under  this  requirement,  complainant 
states,  he  will  be  unable  to  use  a  small  gas  engine  and 
generator  and  conductors  from  same  to  the  lighting  circuit 
for  auxiliary  service. 

The  Public  Service  Commission,  Second  District,  has 
received  the  petition  of  the  Keeseville  Electric  Company 
for  permission  to  execute  a  first  consolidated  mortgage  for 
$200,000  on  all  its  franchises  and  properties  and  to  issue 
thereunder  a  like  amount  of  bonds  for  the  purpose  of  pay- 
ing for  the  vi'ater-power  of  the  Mooney  horse-nail  mill 
property  at  Ausable  Forks,  N.  Y.  The  company  now 
furnishes  electric  light  in  the  village  of  Keeseville  and  the 
towns  of  Ausable,  Chesterfield  and  Peru.  It  purposes  tc 
build  a  new  power  house  and  to  install  necessary  machinerx 
for  generating  a  total  of  500  hp  in  order  that  it  may  extent 
its  operations  to  other  parts  of  such  towns  and  to  the  hamle 
of  Ausable  Forks  and  the  towns  of  Jay  and  Black  Brook 
Part  of  the  proceeds  of  the  bonds  now  asked  for  are  t', 
take  up  outstanding  obligations  of  the  petitioning  company 

The  Port  Jervis  Light  &  Power  Company  has  beei 
authorized  to  issue  $18,000  of  first-mortgage  bonds,  to  se 
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the  same  at  not  less  than  90  and  to  apply  the  proceeds  from 
the  sale  to  the  reimbursement  of  its  treasury  for  moneys 
expended  from  income  in  carrying  out  additions  and  im- 
provements to  its  property. 
The  commission  will  this  week  hold  a  hearing  on  the 
.  complaint  of  the  Board  of  Trustees  of  the  village  of  Cats- 
kill  against  the  Schoharie  Light  &  Power  Company  as  to 
the  rate  charged  for  street  lighting  in  that  village ;  also,  on 
the  application  of  the  Wayne  County  Gas  &  Electric  Com- 
pany for  permission  to  exercise  franchises  in  the  town  of 
Manchester  and  the  village  of  Newark,  Wayne  County, 
and  on  the  complaint  of  residents  of  Coxsackie  against 
the  Upper  Hudson  Electric  Company  as  to  regulation  of 
voltage  of  energy  supplied  for  light,  price  of  electricity 
and  alleged  discrimination  in  rates. 

NEW    HAMPSHIRE    COMMISSION. 

The  commission  has  granted  permission  to  the  Ashuelot 

■  Electric  Company  to  issue  $70,000  of  common  and  $70,000 
of  preferred  stock  to  be  used  for  payment  of  the  Keene 

i  Electric  Company. 

The  following  regulations  have  been  issued,  governing 
the  construction  and  filing  of  rates,  charges  and  prices  of 
public  utilities,  taking  effect  Nov.  i  : 

Every  public  utility  subject  to  the  provisions  of  an  act 
establishing  the  Public  Service  Commission  shall  draw  up 
'  schedules  showing  the  rates,  charges  or  prices  for  all  varie- 
.  ties  of  service  rendered  by  it.    The  schedules  shall  contain 
a  full  and  complete  list  of  all  the  kinds  and  classes  of  ser- 
vice rendered  within  the   State  of   Xew  Hampshire,  with 
the  rate,  charge  or  price   for  each  unit  or  item   of  such 
service.     In  any  case  where  any  such  utility  is  providing 
i  service  at  other  than  the  regular  rate,  charge  or  price,  a 
I  full  list  of  such  exceptions  shall  be  made,  setting  forth  in 
'  each  instance    ( i )    the   name   of  the  person,   partnership, 
association  or  corporation  with  which  any  contract  for  such 
service  is  in  force;    (2)    the   rate,  charge  or  price   fixed 
therein;   (3)   the  date  when  such  contract  was  made  and 
the  date  when  the  same  shall  expire  or  may  be  legally  ter- 
minated by  the  utility. 

In  any  case  where  any  rate  or  regulation  of  any  utility 
provides  for  a  discount  from  the  regular  rate,  or  in  any 
'  way  affects  any  rate,  charge  or  price  for  service,  such  rule 
or  regulation,  or  the  effects  of  the  same,  shall  also  be  set 
forth. 
Each  schedule  of  rates,  charges  and  prices  and  a  state- 

■  ment  of  rules  affecting  the   same  and   list  of   exceptions 
•hereto  shall  be  filed  with  the  Public  Service  Commission 

its  office  in  Concord,  N.  H. 

Police  of  any  change  in  any  rate,  charge  or  price   for 

=ervice  shall  be  filed  with  the  commission  at  least  thirty 

days  before  the  date  upon  which  the  same  is  to  become 

'effective,   unless   such   change   shall   be  permitted   to  take 

'  effect  on  less  notice  by  consent  of  the  commission,  granted 

pon  application  therefor. 

'  ompliance  with  the  order  as  to  all  available  schedules 
rates,  charges  or  prices  is  required  not  later  than  Nov. 
■y,  1911,  and  full  compliance   in   every  instance  not  later 
than  Jan.  i,  1912. 

MARYLAND  COMMISSION. 

The  Public  Service  Commission  gave  Attornej'  Arthur 
•jcorge  Brown  a  hearing  last  week,  arguing  for  the 
Chamber  of  Commerce  against  the  petition  of  the  Chesa- 
peake &  Potomac  Telephone  Company  for  permission  to 
abrogate  its  flat-rate  telephone  contracts  with  business 
I  firms.  Mr.  Brown  made  an  earnest  plea  for  a  system 
which  he  said  was  in  accord  with  statutory  policy  of  the 
State  of  Maryland  and  in  actual  operation  in  other  cities 
■of  the  country.  At  the  conclusion  of  Mr.  Brown"s  argu- 
.nient  Mr.  Ambler  called  attention  to  the  fact  that  the  com- 
iiission  did  not  intend  to  act  hastily  in  the  matter,  but  that 
■vas  inclined  to  think  that  there  was  justice  in  the  plea 


of  the  company,  because  the  reports  of  the  experts  that 
they  had  employed  showed  that  the  burden  of  the  flat-rate 
telephones  was  borne  by  the  subscribers  who  had  measured 
service. 

.\nxious  to  determine  -  whether  or  not  a  satisfactory 
device  for  registering  telephone  calls  and  adaptable  for  use 
in  Baltimore  city  has  been  placed  on  the  market,  the  Public 
Service  Conunission  has  sent  its  chief  engineer,  Charles  E. 
Phelps,  to  Albany,  N.  Y.,  for  the  purpose  of  gathering  at 
first  hand  information  regarding  the  working  of  the  tele- 
chronometer,  a  recent  invention,  which  is  being  tested  by 
the  Public  Service  Commission  of  that  State,  to  register 
the  time  during  which  a  telephone  connection  lasts,  some- 
what as  a  watt-hour  meter  measures  energy.  The  instru- 
ment begins  to  register  immediately  after  the  connection 
between  the  calling  line  and  the  called  line  is  made.  Its 
advocates  claim  for  it  the  advantage  of  affording  telephone 
companies  a  means  of  charging,  and  subscribers  a  means 
of  paying  for  exactly  the  amount  of  service  rendered. 

MASSACHUSETTS    COMMISSION. 

Despite  a  recent  positive  ruling  of  the  Gas  &  Electric 
Light  Commission  against  the  granting  of  franchises  by 
municipal  authorities  to  private  parties  desiring  to  transmit 
electricity  across  public  highways,  two  new  cases  of  this 
character  have  been  brought  before  the  board.  In  one  in- 
stance Mr.  Alfred  S.  Lowell,  of  Worcester,  seeks  authority 
to  transmit  electricity  from  a  private  generating  station 
across  a  prominent  public  thoroughfare  to  a  mercantile 
establishment  owned  by  the  same  parties,  and  in  the  other 
case  the  Gloucester  Electric  Company  appeals  to  the  board 
against  the  Oceanside  Company,  which  desires  to  transmit 
electricity  from  an  isolated  plant  in  a  hotel  property  to 
summer  cottagers  located  across  the  public  highway. 

Customers  of  the  Electric  Light  &  Power  Company,  of 
Abington  and  Rockland,  have  petitioned  tiie  board  for  a 
reduction  in  the  price  of  electricity.  The  Foxboro  Electric 
Company  has  petitioned  the  board  for  authority  to  purchase 
the  Union  Electric  Light  Company,  of  Franklin,  and  to 
issue  stock  to  the  amount  of  $143,300  for  that  purpose. 
The  Brockton  Gas  Light  Company  has  petitioned  the  board 
for  authority  to  issue  new  stock  to  the  amount  of  $250,000 
to  meet  the  cost  of  improvements  and  extensions,  and  the 
Weymouth  Electric  Light  &  Power  Company  has  asked  the 
commission  to  grant  a  stock  increase  of  $50,000.  The 
Selectmen  of  Framingham  have  petitioned  for  lower  rates 
for  gas  sold  by  the  local  gas  company. 

WISCONSIN    COMMISSION. 

The  commission  has  received  an  application  from  the  vil- 
lage of  West  Salem  for  a  certificate  of  convenience  and 
necessity  relative  to  the  establishment  of  a  second  electric 
utility,  or,  as  an  alternative,  an  order  for  the  enlargement, 
rebuilding  and  re-equipment  of  the  existing  utility  and  the 
improvement  of  its  service.  The  existing  plant  is  a 
privately  owned  water-power  plant  located  some  distance 
from  the  village.  The  petitioner  alleges  that  numerous 
residences  and  industrial  and  manufacturing  establishments 
desire  electric  service,  but  have  been  denied  because  of 
inadequate  facilities.  It  is  alleged  that  there  is  ample  water- 
power  available  to  satisfy  all  the  requirements  of  the  vil- 
lage. The  annual  report  of  the  plant  shows  that  the  ratio 
of  operating  expenses  to  operating  revenues  is  less  than 
50  per  cent  and  less  than  that  of  almost  any  other  plant  in 
the  State.  The  poor  service  rendered  by  the  defendant  has 
brought  it  into  contact  with  the  commission  on  previous 
occasions.  The  hearing  has  been  set  for  the  December 
calendar. 

The  commission  has  taken  testimony  in  the  matter  of 
the  investigation,  on  motion  of  the  commission,  of  the  rules, 
regulations  and  practices  of  the  Green  Bay  Gas  &  Electric 
Company.  The  matter  was  taken  up  by  the  commission 
largely  because  of  complaints   registered   by  the   Minahan 
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Building  Company,  a  small  electric  utility  in  competition 
with  the  Green  Bay  Gas  &  Electric  Company  in  certain 
portions  of  the  business  district  of  Green  Bay.  The  sub- 
stance of  the  complaint  as  stated  at  the  hearing  was  that 
the  Green  Bay  Gas  &  Electric  Company  has  repeatedly 
sought  through  special  offers  to  induce  consumers  of  the 
petitioner  to  take  service  from  the  respondent  company. 
It  was  alleged,  and  to  a  certain  extent  substantiated  at  the 
hearing,  that  these  inducements  took  various  forms,  sucli 
as  free  lamp  renewals,  free  fixtures,  special  rates  for  cer- 
tain purposes,  etc.,  or  in  general  a  departure  from  pub- 
lished tarififs  and  practices  in  the  district  served  by  both 
utilities.  The  commission  has  taken  the  case  under 
advisement. 

.\  suit  of  considerable  importance  to  the  commission 
and  to  the  water-power  owners  of  the  State  has  been 
begun  in  the  United  States  District  Court.  This  suit  in- 
volves the  constitutionality  of  the  water-powers  act  passed 
by  the  last  Legislature,  and  was  brought  by  the  St.  Croix 
I'alls  Improvement  Company  against  the  Atlorney-Gcneral 
and  the  Railroad  Commission.  The  complaint  sets  forth 
that  the  defendants  maintain  that  under  the  new  law  the 
water-power  is  a  public  use  held  by  the  State  and  subject  to 
the  control  of  the  State,  and  that  the  law  repealed  all  fran- 
chises and  permits  and  all  rights  under  the  general  statutes 
or  by  virtue  of  riparian  ownership  under  which  the  Wis- 
consin branch  of  the  company  is  owning  and  operating  the 
dam.  .According  to  the  complaint,  the  Attorney-General 
has  declared  that  unless  the  Wisconsin  company  applies  to 
the  commission  and  receives  a  franchise  subject  to  all 
terms  and  conditions  of  the  new  law  he  will  bring  an  action 
to  abate  the  dam  as  a  public  nuisance  and  bring  action  to 
collect  a  sum  of  $50  for  each  day  it  maintains  the  dam 
after  Jan.  i,  igi2.  and  the  Railroad  Commission  has 
declared  that  unless  the  company  complies  with  the  new 
law  it  will  receive  from  any  person  or  corporation  properly 
organized  an  application  for  a  franchise  to  construct  and 
operate  a  dam  where  the  complainant  now  operates  its 
dam  or  at  any  other  point  where  the  company  now  owns 
land.  The  plaintiffs  pray  that  the  water-powers  act  may 
be  declared  unconstitutional ;  that  the  AttorneyGeneral  be 
perpetually  enjoined  from  interfering  with  the  possession 
of  the  dam  and  from  bringing  actions  against  them,  and 
that  the  commission  be  enjoined  from  receiving  or  acting 
upon  applications  for  franchises  to  erect  a  dam  on  the 
land  of  the  plaintiffs.  The  St.  Croix  Improvement  Com- 
pany is  a  Ihree-million-doUar  corporation,  and  energy  is 
supplied  from  its  dam  011  the  St.  Croix  River  to  the  city 
of  Minneapolis  and  to  several  villages  in  the  vicinitv. 


CURRENT   NEWS  AND   NOTES. 

l-'i.ECTKic  Welding. — Among  the  papers  to  be  presented 
at  a  meeting  of  the  American  Society  of  Mechanical  Engi- 
neers in  New  York  on  Nov.  14  will  be  one  on  electric  weld- 
ing by  Mr.  C.  B.  Auel,  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  There  will  also  be  presented  a 
paper  on  "thermit"  welding  by  Mr.  G.  E.  Pelissier,  of  the 
Goldschmidt  Thermit  Company.  A  general  paper  dealing 
with  the  apparatus  used  in  the  different  processes  will  be 
read  by  Mr.  H.  R.  Cobleigh,  of  the  International  Steam 
Pump  Company. 

*     *     ♦ 

Changing  Illuminated  Signboard. — The  latest  novelty 
among  the  large  electric  roof  signs  along  State  Street. 
Chicago,  is  a  new  illuminated  signboard  overlooking  the 
.\dams  Street  corner,  in  w^hich  the  changes  of  expression 
on  the  face  of  the  youngster  it  depicts  are  accomplished  by 
moving  a  series  of  shutters.  When  first  illuminated  the 
sign  shows  the  baby  crying  for  a  well-known  breakfast 
food   which  the   sign   advertises.     The  reflector  lamps   arc 


then  extinguished  and  during  this  "dark  change"  a  mntor 
reverses  the  row  of  shutters,  bringing  into  view,  when  the 
lamps  are  again  lighted,  the  smiling  countenance  of  the 
youngster,  while  below  in  electric  letters  appears  the  line 
e.xplaining  "He's  got  it." 

*  *     * 

Meeting- OF  Boston  Edison  Sectio.n.  X.  E.  L.  A. — M 
the  October  meeting  of  the  Boston  Edison  Section  of  the 
N.  E.  L.  A.  the  following  officers  were  elected  for  the  ensu- 
ing year :  President,  Mr.  D.  S.  Boyden ;  vice-presidents. 
Messrs.  C.  H.  Ingalls  and  H.  W.  Stevens;  secretary,  Mr. 
W.  F.  Stevens;  .treasurer,  Mr.  S.  J.  Lent;  executive  com- 
.  mittee,  Messrs.  C.  H.  Miles  and  G.  H.  Davidson.  Follow- 
ing the  election  of  officers  papers  were  read  by  Messrs. 
C.  A.  White  and  C.  H.  Crockett  on  "A  General  Service 
Depot."  and  by  Mr.  D.  S.  Boyden  on  "Steam  Heating." 
The  first  excursion  of  the  year  took  place  in  October,  the 
section  visiting  the  works  of  the  Hood  Rubber  Company  at 
Watertown,  Mass.,  which  were  recently  equipped  with  elec- 
trical machinery. 

*  *     * 

Meetings  of  the  A.  S.  M.  E. — The  American  Society  of 
Mechanical  Engineers  will  hold  two  meetings  in  New 
Haven  on  Nov.  15.  At  the  afternoon  session  the  general 
subject  for  discussion  will  be  the  cost  of  energy  obtained 
from  steam  engines,  steam  turbines,  gas  and  oil  engines. 
At  the  evening  session  Prof.  C.  F.  Scott,  of  the  department 
of  electrical  engineering  of  Yale  University,  will  deliver 
an  illustrated  lecture  on  the  system  and  practices  of  the 
Hartford  Electric  Light  Company.  The  A.  S.  M.  E.,  the 
A.  1.  E.  E.  and  the  Boston  Society  of  Civil  Engineers  will 
hold  a  joint  meeting  in  Boston  on  Nov.  15,  when  a  paper 
entitled  "Some  Refractory  Substitutes  for  Wood"  will  be 
read  by  Prof.  Charles  L.  Norton,  of  the  department  of 
physics  of  the  Massachusetts  Institute  of  Technology. 

*  *     * 

University  Lecturer  for  Central  Station  Employees. 
— Announcement  has  been  made  of  a  course  of  lectures  on 
electrical  subjects  at  the  Johns  Hopkins  University  for  the 
employees  of  the  Consolidated  Gas,  Electric  Light  &  Power 
Company,  of  Baltimore.  The  lectures  will  be  given  in  con- 
nection with  the  work  of  the  company  section  of  the 
National  Electric  Light  Association.  The  work  has  been 
outlined  by  Messrs.  Douglass  Burnett,  R.  H.  Tillman,  R.  F. 
Bonsall  and  others.  A  course  of  ten  lectures  will  be  de- 
livered by  Dr.  John  B.  Whitehead,  professor  of  applied 
electricity  at  the  Johns  Hopkins  University,  on  alternate 
Tuesday  nights.  On  the  intervening  Tuesday  evenings 
members  of  the  company's  organization  will  discuss  phases 
of  its  work.  The  section  has  elected  the  following  officers: 
President,  Mr.  R.  H.  Tillman;  vice-president,  Mr.  A.  S. 
Loiseaux ;  secretary,  Mr.  D.  C.  Bruce;  treasurer,  Mr.  R.  F. 
Honsall. 

*  *     * 

"Centennial"  Corliss  Engine  on  Its  Way  to  the 
Scrap  Heap. — Among  other  steam  engines  replaced  by 
electric  drive  in  the  works  of  the  Pullman  Company  in 
Chicago,  as  related  in  the  Electrical  JVorld  of  March  23. 
191 1,  was  the  famous  vertical  two-cylinder  walking-beam 
Corliss  engine  exhibited  at  the  Philadelphia  Centennial 
Exposition  of  1876.  This  engine,  rated  at  1400  hp,  was  the 
most  famous  stationary  steam  engine  of  its  time,  and  it 
did  faithful  service  at  Pullman  for  more  than  thirty  years, 
being  pointed  out  to  visitors  as  the  great  engine  that  at- 
tracted so  much  attention  at  the  Centennial.  It  was  39  ft. 
high  and  weighed  over  800  tons,  being  larger  and  heavier 
than  present-day  steam  turbines  of  twenty  times  its  rating. 
The  company  kept  the  old  engine  for  some  time  in  the 
effort  to  sell  it  to  soriie  person  or  society  that  would  pre- 
serve it  for  its  historical  interest,  but  nobody  seemed 
interested,  and  finally  the  ponderous  machine  was  sold  to. 
the  Oakdale  Iron  Company  for  scrap.  The  engine  was 
dismantled  and  is  now  in  the  purchaser's  yards. 
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Tkansmissiun  Link  Hetweex  I'eoria  and  1'kkin. — The 
Peoria  Gas  &  Electric  Company  is  building  a  transmission 
line  to  connect  its  generating  station  in  i'coria  with  the 
generating  station  of  the  Citizens'  Gas  &  Electric  Com- 
pany, of  Fekin,  111.,  whicli  it  controls.  By  means  of  this 
line  energy  may  he  sent  from  Peoria  to  Pekin  or  ficc  versa, 
as  the  e.xigencies  of  service  demand.  The  length  of  the 
'me  is  about   12  miles. 

*  *     * 

1  KONTiERS  OF   Science. — .\  course  of  lectures  is   to  be 
,  j^iven  at  Kullerton  Hall,  Art  Institute,  Chicago,  this  winter 
•  by  University  of  Chicago  professors  on  subjects  that  may 
he  considered  to  he  on   the   frontier  lines  of  the  sciences. 
Among  the  subjects   announced   are   "New    Proofs   of   the 
Kinetic  Theory  of  Matter  and  the  Atomic  Theory  of  Elec- 
tricity," by  Dr.  R.  A.  Millikan,  professor  of  physics  (Nov. 
16),  and  "Some  Recent  .Advances  in  Chemistry,  with  Special 
Reference  to  Radioactivity  and  the  Nature  of  Matter,"  by 
Dr.  Herbert   N.   McCoy,   professor  of  physical   chemistry 
Vov.   23).     The   proceeds    of    the    lectures    arc   given    to 
vcrsity-settlenient  work. 

*  *     * 

.KRoPi.ANE  Tkactioxal  RESISTANCE. — The  gliding  angle 
:he  average  aeroplane  is  i  to  6,  according  to  a  recent 
iission  of  the  subject  of  tractional  resistances  in  the 
^tuccr.  London,  thus  fixing  the  frictional  resistance  of 
air  to  the  aeroplane's  motion  at  about  370  lb.  per  ton 
'ied.  The  frictional  resistances  for  electric  and  steam- 
Aay  loads  on  level  tracks  range  only  from  10  lb.  to  30 
■er  ton,  while  that  of  steamships  may  be  as  low  as  I  lb. 
ton.  The  engine-power  required  to  convey  a  ton  on  a 
vier-than-air  machine  is  thus  seen  to  be  about  equivalent 
■lat  necessary  to  drag  the  same  load  over  rough  ground 
■■•'Ut  wheels,  apparently  putting  an  end  to  hopes  for 
lomic  aeroplane  transportation  where  any  means  of 
:.ice  conveyance  are  available. 

*  «     * 

^VMPOsiUM  ox  Fuel  Economy.- — At  a  combined  meeting 
■  I  the  Society  of  Chemical  Industry  and  the   New  York 
.Section  of  the  American  Electrochemical  Society  held  dur- 
,mg  the  present  week,  on  Nov.  10,  six  papers  were  presented 
:'in  the  general  subject  of  fuel  economy.     The  papers  and 
Tithors  were  as   follows:  Some  Attempts  at  Economy  in 
iin  Making,  by  Mr.  J.  \V.  Loveland ;  Fuel  Gasification 
Industrial   Purposes,   by    Prof.    Charles    E.    Lucke ;   A 
i'niinuous  Carbon    Dioxide   and    Temperature   Recorder 
-.''id  Its  Application  to  Combustion  Efficiency,  by  Mr.  Ed- 
ward A.  Uehling:  Is  Peat  an  Important  Fuel  in  America f 
Mr.  Charles  A.  Davis;  Deterioration  and  Spontaneous 
■:iiig  of  Coal  in  Storage,  by  Messrs.  Horace  C.  Porter 
'tid  F.  K.  Ovitz;  The  Distribution  of  Heat  in  Boiler-Plant 
.'Operation,  by  Mr.  Perry  Barker. 
:  *     *     * 

The  Electrical  Engineer  in  Fictional  Literature. — 
The  young  electrical  engineer  and  his  doings,  as  conceived 
the  average  writer  of  fiction,  usually  make   diverting 
■  ling  for  the  practical  fraternity.     The  current  issue  of 
weekly  story  paper  of  large  circulation  has  a  tale  which 
'concerns  itself  with  the  affairs  of  a  young  man  who  runs 
'dynamos  in  the  underground  power  house  of  a  coal  mine," 
•tdjusts  "kilowatts  and  cut-ofi's."  has  S4.000  in  the  bank  and 
reads  Shakespeare  and  Bacon.    The  climax  of  electrical  in- 
terest in  the   story,   however,    seems   to   come   during   an 
sltercation  in  which  the  hero  indulges  with  his  helper  in 
'heir  underground  quarters,   finally  threatening  him  :    "I'll 
lust — oh! — flrop  you   into  a   magnetic   field   with    fatal   re- 
sults, my  good  man."     Whereat  "Saul  grinned  nervously," 
^vhile  the  dynamos — "dangerous  mysteries,  all  too  handy  to 
the  man  they  obeyed" — whirred  on  ! 

*  *     * 

Boston   1912  Electric   Show. — Preparations  are  being 
•itinued  on  a  large  scale  for  the  electric  show  which  is 


to  be  held  in  Boston  in  the  lall  of  1912  under  the  auspices 
i)f  the  Edison  Electric  Illuminating  Company.  .-\s  pre- 
viously stated,  the  company  has  leased  the  entire  Mechanics' 
Building,  and  40  per  cent  of  the  exhibit  space  has  already 
been  sublet.  Four  conventions  of  organizations  of  promi- 
nence have  been  secured  for  the  exhibition  period  in  Boston, 
and  the  general  plans  of  illumination  are  now  well  out- 
lined. The  company  states  that  the  lighting  effects  will  be 
on  a  scale  surpassing  those  of  any  world's  exposition  thus 
far  held.  Elaborate  advertising  is  being  carried  in  foreign 
and  domestic  technical  journals,  and  much  interest  in  the 
plans  of  the  show  is  being  displayed  by  foreign  legations. 
.Messrs.  L.  D.  Gibbs  and  H.  VV.  Moses,  of  the  Boston  lidison 
organization,  attended  the  recent  convention  of  the  Sons 
of  Jove  in  Denver,  Col.,  on  behalf  of  the  show's  interests. 
A  worldwide  search  is  being  carried  on,  under  the  direction 
of  Mr.  Moses,  for  new  applications  of  electricity  which 
may  be  displayed  or  illustrated  at  the  show.  Headquarters 
are  being  maintained  at  39  Boylston  Street,  Boston,  Mass. 

*  *     * 

-V  New  Suit  Against  the  Chicago  Gas  Company.— In 
the  controversy  between  the  city  of  Chicago  and  the  Peo- 
ple's Gas  Light  &  Coke  Company  over  the  question  of 
rates  the  city  has  stolen  a  march  on  the  company  by  bring- 
ing an  unexpected  suit  in  equity  as  a  gas  consumer.  The 
city  asserts  that  the  present  value  of  the  company's  prop- 
erty devoted  to  public  use  is  not  in  excess  of  $45,000,000, 
instead  of  $70,000,000,  as  declared  by  the  company.  Some 
of  the  stocks  and  bonds  issued  by  the  company  are  said  to 
represent  either  no  consideration  or  inadequate  considera- 
tion, owing  to  the  exaggerated  value  of  merged  properties. 
Further,  the  company  is  said  to  be  purchasing  gas  from 
another  company  controlled  by  stockholders  of  the  People's 
company,  the  price  being  excessive.  Excessive  rentals  for 
properties,  exorbitant  salaries  and  the  ow^nership  of  tracts 
of  land  which  are  not  used  for  the  manufacture,  sale  or 
distribution  of  gas  are  also  alleged.  The  rate  for  gas  in 
Chicago  until  recently  was  85  cents,  but  it  was  temporarily 
fixed  at  80  cents  by  Judge  Gibbons,  pending  litigation  over 
the  city's  attempt  to  secure  rales  ranging  from  75  cents  to 
68  cents  covering  a  period  of  five  years.  The  city  now 
brings  the  new  suit  as  a  more  direct  method  of  reaching 
adjudication. 

*  *     * 

Niagara  Power  for  \'ili,ages. — The  New  York  State 
Public  Service  Commission.  Second  District,  has  given 
authority  to  the  Livingston-Niagara  Power  Company,  of 
Caledonia,  N.  Y.,  to  issue  stock  to  the  amount  of  $85,000 
and  to  execute  a  mortgage  on  its  property,  rights  and  fran- 
chises for  a  sum  not  to  exceed  $600,000.  to  be  secured  by 
thirty-year  6  per  cent  bonds.  The  proceeds  of  the  sale  of 
the  stock  and  bonds  are  to  be  used  for  the  construction  of 
a  main  receiving  station  and  approximately  50  miles  of 
transmission  line,  with  the  necessary  right-of-way;  the 
acquisition  and  improvement  of  the  Wheatland  Power  Com- 
pany's property,  and  such  distribution  systems,  trans- 
formers, meters,  tools  and  equipment  as  may  be  required 
to  complete  the  system  for  operation.  The  main  receiving 
station,  located  at  Golah,  N.  Y.,  and  the  southern  line,  about 
21  miles  in  length,  are  now  being  completed  and  will  operate 
at  11,000  volts.  Distribution  systems  in  the  villages  of 
.\von,  East  Avon,  Lima,  Livonia,  South  Lima  and  Honeoye 
Falls,  supplied  from  the  line,  are  being  put  in  an  operating 
condition,  and  twenty-four-hour  service  will  be  inaugurated. 
Construction  work  will  be  begun  immediately  on  the  west- 
ern line  to  Scottsville,  Garbutt,  Mumford  and  Caledonia. 
The  property  of  the  Wheatland  Power  Company  in  Scotts- 
ville will  be  improved  and  distributing  systems'  will  be  in- 
stalled in  Garbutt.  Mumford  and  Caledonia  at  an  early 
date,  as  there  is  a  demand  for  energy  in  that  section,  which 
the  Wheatland  Power  Company,  owing  to  its  limited  out- 
put, is  now  unable  to  supply. 
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London  Traction  Merger. — It  is  reported  that  electric 
railways  in  London  having  an  aggregate  capital  of  $165,- 
000,000  will  be  amalgamated  in  the  near  future,  the  arrange- 
ments having  been  agreed  upon  by  all  parties  interested. 

*  *     * 

New  Orle.\.vs  Alive  to  Panama  Canal  Benefits. — The 
New  Orleans  Railway  &  Light  Company  is  advertising 
in  Northern  newspapers  asking  manufacturers,  investors 
and  power  users  to  locate  in  New  Orleans,  equip  for  elec- 
tric drive  and  purchase  energy  from  the  advertiser.  One 
interesting  argument  advanced  is  "Be  prepared  to  serve 
the  extension  of  trade  through  the  Panama  Canal." 

*  *     * 

Balloon  Advertising  in  Germany. — A  Berlin  balloon 
company  utilizes  one  of  its  large  dirigible  balloons  to  fly 
over  the  city  every  clear  evening.  Projectors  placed  on 
each  side  of  the  car  project  advertisements  on  a  sheet  of 
white  canvas  fastened  on  the  envelope  of  the  balloon. 
These  advertisements  can  easily  be  read  from  the  ground 
below.  The  attention  of  the  people  on  the  streets  is 
attracted  by  the  noise  of  the  engine  and  by  electric  lights 
turned  on  in  the  car  after  each  advertisement.  This 
form  of  publicity  is  being  patronized  by  many  of  the  im- 
portant firms  of  Berlin  and  of  Germany.  The  cost  per  night 
is  100  marks  ($23.80).  for  which  sum  each  advertisement 
is  projected  thirty  times  on  each  side  of  the  balloon  for  a 
period  of  fifteen  seconds. 

*  *     * 

St.  Louis  Section,  N.  E.  L.  A. — On  Oct.  27,  at  the  open- 
ing meeting  of  the  St.  Louis  Section  of  the  N.  E.  L.  A.  for 
the  present  season,  Mr.  S.  N.  Clarkson,  power  expert  for 
the  Union  Electric  Light  &  Power  Company,  gave  a  paper 
entitled  "A  Trip  Through  Some  European  Power  Plants." 
Views  were  shown  from  the  most  interesting  of  both  the 
steam  and  hydroelectric  generating  stations  in  the  northern 
part  of  Italy  and  the  adjoining  section  of  Switzerland,  and 
the  talk  included  a  detailed  description  of  the  23,000-volt 
direct-current  generating  station  at  St.  Maurice.  The 
speaker  also  recounted  some  personal  experiences  on  the 
trip  when  the  plants  were  visited,  and  showed  a  number  of 
slides  of  general  interest  from  pictures  taken  in  Great 
Britain  and  continental  Europe. 

*  *     * 

Award  of  Nobel  Prizes. — According  to  reports  from 
Stockholm  the  Nobel  prize  for  chemistry  has  been  awarded 
to  Mme.  Marie  Sklodowska  Curie.  The  Nobel  prize  for 
physics  has  been  awarded  to  Prof.  Wilhelm  Wien,  of 
Wiirzburg  University.  Mme.  Curie,  who  was  a  co-dis- 
coverer with  her  husband,  the  late  Prof.  Pierre  Curie,  of 
radium,  in  1903  shared  with  him  half  of  the  Nobel  prize 
for  physics,  the  other  half  being  awarded  to  Prof.  Antoine 
Henri  Becquerel.  Each  of  the  five  Nobel  prizes  awarded 
annually  amounts  to  $40,000.  Recent  announcement  was 
made  of  the  success  of  Mme.  Curie  in  producing  polonium, 
"a  new  element  possessing  a  radio-activity  superior  to 
radium."  It  was  reported  on  Oct.  18  that  the  Nobel  prize 
for  physics  probably  would  be  awarded  this  year  to  Mr. 
Thomas  A.  Edison. 

*  *     N< 

"Seeing  at  a  Distance"  Bobs  Up  Again. — A  Spokane 
(Wash.)  newspaper  dispatch  says  that  Antonio  Scarpelli 
brought  suit  against  Phillipe  Vignoli  to  recover  $2,000 
alleged  to  have  been  advanced  by  the  former  on  the  repre- 
sentation of  the  defendant  that  he  was  developing  an  in- 
vention by  which  one  could  see  around  the  world  by  utiliz- 
ing the  Hertzian  waves  in  a  manner  analogous  to  wire- 
less telegraphy.  Scarpelli  thought  it  would  be  a  fine  thing 
to  have  long-distance  vision  of  his  friends  in  Italy  and 
gave  Vignoli  more  than  $2,000,  he  says,  to  perfect  the 
"invention."  Later  he  became  convinced  that  he  was  bein° 
swindled  and  he  had  Vignoli  arrested.  Seeing  at  long 
distance  is  no  new  conception,  for  a  Polish  schoolmaster 


with  a  richly  consonanted  name  attracted  much  attention  aiM 
number  of  years  ago  by  his  claims  in  this  direction.  't| 

*  *     * 

Meeting  of  Cleveland  Electrical  League. — The  Elec- 
trical League  of  Cleveland  held  its  first  noonday  lunch  of 
the  season  Nov.  3  at  the  Gillsy  Hotel.  The  attendance  of 
163  members  and  guests  was  very  gratifying,  and  mucli 
enthusiasm  in  the  work  of  the  league  was  shown.  Presi- 
dent H.  H.  Cudmore  introduced  as  the  principal  speaker 
Mr.  Homer  E.  Niesz,  president  of  the  Electrical  Club  of 
Chicago.  After  describing  the  work  and  plans  of  his  club 
Mr.  Niesz  spoke  of  Cleveland  as  the  birthplace  of  the 
co-operative  development  movement  which  was  started  sev- 
eral years  ago.  Another  step  for  which  Cleveland  is  largely 
responsible  is  the  "electrical  page"  which  is  appearing 
weekly  in  one  or  two  daily  newspapers  in  various  cities.  Mr. 
Niesz  spoke  of  the  way  in  which  this  had  been  brought  to 
the  attention  of  the  Chicago  club  recently,  and  said  that 
while  no  definite  action  had  been  taken  toward  arranging 
for  an  electrical  page  in  the  Chicago  papers,  yet  the  mem- 
bers of  his  club  are  very  much  interested  in  the  matter. 
Noonday  lunches  of  the  Electrical  Club  of  Cleveland  will 
be  held  on  alternate  Thursdays  from  now  on,  and  the  plan 
is  to  hold  a  smoker  once  a  month  at  which  unusually  in- 
teresting entertainment  features  will  be  provided. 

*  *     * 

Steel-Wire  Gage. — The  steel-wire  manufacturers  of  the 
country  have  been  using  a  number  of  wire  gages  differentl) 
designated,  but  all  practically  identical  with  the  Washburi 
&  Moen  gage.  Upon  the  recommendation  of  the  Bureau  ol 
Standards  at  Washington  a  number  of  the  principal  wiri 
manufacturers  and  important  consumers  have  agreed  tc, 
designate  this  gage  as  the  "steel-wire  gage" ;  or,  in  case 
where  it  becomes  necessary  to  distinguish  it  from  the  Brit 
ish  standard  wire  gage,  it  may  be  called  the  United  State: 
steel-wire  gage.  The  only  wire  gage  recognized  in  acts  0 
Congress  is  the  Birmingham  gage,  which  the  Treasur; 
Department  uses  in  connection  with  the  importation  0 
wire,  and  until  certain  provisions  of  the  tariff  act  ari 
amended  its  employment  probably  cannot  be  discontinued 
This  gage,  however,  is  considered  by  many  as  radical! 
defective ;  moreover,  it  is  nearly  obsolete,  both  in  the  Unitei 
States  and  in  Great  Britain,  where  it  originated.  Foi  cop 
per  wires  and  wires  of  other  metals  the  gage  universal! 
recognized  in  the  United  States  is  the  "American  wir 
gage,"  also  known  as  the  Brown  &  Sharpe  gage.  No  con 
fusion  need  arise  between  the  steel-wire  gage  and  th 
American  wire  gage,  as  the  application  of  either  gage 
distinct  and  definite. 


Annual  Meeting  of  Electrical  Credit  Association  0 
Chicago. — The  sixteenth  annual  meeting  of  the  Electric; 
Credit  Association  of  Chicago,  of  which  Mr.  Frederic  I 
Vose  is   secretary,   will   be   held   at  the   Chicago  Athleti 
Association,  12  South  Michigan  Avenue,  on  Nov.  16,  begii 
ning  at  2  p.  m.     Papers  will  be  presented  as  follows:  Di 
pitted  Accounts  and  the  Executive  Committee,  Mr.  A.  ( 
Kuehmsted,    Gregory    Electric    Company;   Keeping  Fait. 
Mr.  W.  A.  Brady,  Commercial  Electrical  Supply  Compan; 
Reporting  Municipalities.  Mr.  E.  E.  Ingels,  B-R  Electric 
Telephone    Manufacturing    Company;    Forms   and   Mod 
Letters,  F.  D.  Van  Winkle,  Post-Glover  Electric  Compan; 
Does  the  Association  Pay?  S.  E.  Kennedy,  Central  Electr 
Company;    Contractors  as    Credit  Risks,    E.  R.  Gilmot 
Western  Electric  Company;  The  Credit  and  Sales  Depai 
ments,  George  C.  Steele.  North  Electric  Company.    A  Ine 
discussion  is  anticipated.    The  annual  dinner  will  be  serv' 
at  6 130  p.  m.  at  the  same  place.    Mr.  A.  A.  Gray  will  act 
toastmaster  and  Mr.  H.  H.  Cudmore  will  lead  the  singir 
Mr.    Kuehmsted    is   chairman   of   the   entertainment  coi 
mittee,  and  Mr.  Henry  Schwab,  of  the  Monarch  Electi 
&  Wire  Company,  is  chairman  of  the  committee  which  v. 
nominate  oflRcers  for  the  ensuing  year. 


ovEMBER  n.  19,,.  ELECTRICAL     W  O  R  L  D 

MODERN  TURBINE  PLANT  AT  INDIANAPOLIS. 


1185 


he  Mill  Street  Station    of    the  Indianapolis    Light  cV 
Heat  Company  Using  Superheated  Steam,  Water- 
Borne  Step-Bearings  for  Vertical  Turbines, 
Etc.     Condenser  Intake  Dam  Construc- 
tion Shared  by  Park  Board. 

rHE  Mill  Street  station  of  the  Indianapolis  Light  & 
Heat  Company  furnishes  electrical  service  for  the 
.  company's  customers  in  Indianapolis  and  in  Wood.- 

IT  Place,  the  city's  famous  '■corporation  within  a  corpora- 
)n,"  and  also  transmits  energy  within  a  radius  of  10  miles 
\  the  neighboring  towns  of  Broad  Ripple,  Lawrence,  Fort 


a  transverse  boiler-room  supplying  steam  for  a  group  of 
turbmes,  a  scheme  the  most  notable  exemplification  of 
which  IS  probably  the  Fisk  Street  station  of  the  Common- 
weahh  Edison  Company,  Chicago.  The  Mill  Street  plant 
IS  designed  for  a  duplication  of  its  present  dimensions  the 
turbine-rcom  to  bo  extended  further  northwest  by  its  pres- 
ent lengili,  while  a  duplicate  of  the  present  boiler-room  will 
be  added  parallel  to  the  existing  one. 

COAL  HAKDLIKG  AND  BOILER-ROOM  ARRANGEMENT. 

The  plant  is  located  on  Mill  Street,  near  Eighteenth 
Street,  and  is  on  a  spur  of  the  Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  Railroad,  over  which  coal,  supplies  and 
machinery  can  be  delivered  directly  to  the  station.  Extend- 
ing 25  ft.  behind  the  boiler-room  is  the  roofed  coal-track 


Fig.  1  —  Interior  of  Tiirbine-Roo 


ng   Large  Vertical   Units  and    Switching    Apparatus. 


t'  jamin  Harrison,  Cumberland,  Beach  Grove,  Southport 

8'   Michigan  Hill.     This  modern  turbine  plant  has  now 

ome  the  principal  generating  center  of  the  Indianapolis 

'ipany,  the  older  Kentucky  Avenue  station,  with  its  recip- 

iting  sets,  being  reserved  for  steam-heating  service  dur- 

"  the  winter  months,  when  its  electrical  output  is  limited 

K he  equivalent  of  the  demand  for  exhaust  steam. 

^  'though  the  Mill  Street  station  was  planned  for  turbine 

I-ation  and   its   first   equipment    installed   nearly   seven 

J|-s  ago  while  turbines  were  yet  a  noveltv  in  steam  en- 

8j;ering,   the    foresight    displayed    in    the  'design    of    the 

P  't  has  made  it  adequate  for  all  such  extensions  as  have 

J_e   been    necessary.      In    its    lavout,    as    shown    in    an 

■mpanymg  sketch,  the  station  follows  the  plan  of  having 


space  over  the  track  hoppers  leading  to  the  coal  crushers. 
For  spotting  the  drop-bottom  cars  a  motor-driven  winch 
is  provided  at  one  side  of  the  track.  This  winch,  which 
has  a  belt-driven  winding  drum,  is  operated  by  a  lo-hp  in- 
duction motor  installed  inside  the  building  walls,  but  con- 
trollea  from  a  hand  starter  outside.  Both  steam-driven  and 
electrically  operated  crushers  are  provided,  the  coal  dis- 
charged from  these  machines  being  thence  deposited  in  a 
McDonald  bucket  conveyor  and  by  it  elevated  60  ft.  into  the 
looo-ton  coal  bunkers  over  the  boiler-room.  These  bunkers 
are  of  steel  and  concrete  and  are  carried  on  the  steel 
framing  of  the  boiler-room. 

The  steam  generating  equipment  comprises  four  612-hp 
and  four  729-hp  Stirling  boilers,  all  equipped  with   Ronev 
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automatic  stokers.  These  boilers  produce  steam  at  160  lb. 
per  square  inch  pressure  and  125  deg.  Fahr  super-tempera- 
ture, being  provided  with  self-contained  superheaters,  thus 
permitting  only  superheated  steam  to  be  withdrawn  from 
them. 

The  flue  gases  from  the  row  of  smaller  boilers  are  carried 
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Fig.   2 — Arrangement   of    Mill    Street   Station,    of    Indianapolis. 

aloft  through  a  210-ft.  brick  chimney,  10  ft.  in  internal 
diameter.  The  four  729-hp  units  are  served  by  a  16-ft. 
brick  stack,  210  ft.  above  the  grates  and  carried  on  a  con- 
crete-and-pile  footing  38  ft.  square.  This  large  stack  will 
also  serve  one-half  of  the  future  boiler-room,  paralleling 
the  present  one.     Space   is  provided   at  the  base  of   the 


Fig.  3 — Feeder-Line  Entries  of  Mill  Street  Station. 

chimneys  for  feed-water  heaters,  which  may  be  installed 
later. 

Ashes  from  the  grates  are  dumped  through  the  basement 
into  the  same  bucket  conveyor  used  for  handling  the  coal, 
which  elevates  them  to  the  two  15-ft.  by  15-ft.  by  20- ft.  con- 
crete ash  bunkers  over  the  coal-car  space  outside.  From 
these  the  ashes  can  be  dumped  directly  into  the  empty  rail- 


road cars  beneath  or  loaded  through  a  chute  on  to  wagons. 
In  addition  to  the  looo-ton  coal  supply  in  its  overhead 
bunkers  the  Indianapolis  company  maintains  about  10,000 
tons  in  open  storage  in  its  yard  adjoining  the  Mill  Street 
station,  and  an  equivalent  amount  at  its  Kentucky  Avenue 
plant,  so  that  it  is  well  guarded  against  strike  flurries. 
According  to  local  experience  such  open  storage  is  more 
conservative  of  the  heat  units  in  the  coal  than  storage 
under  cover  in  sheds,  where  the  coal  slacks  and  dries, 
breaking  up  almost  into  dust. 

TURBINE  GENERATIHG  EQUIPiaENT. 

The  turbine-room,  which  adjoins  the  84-ft.  by  76-ft. 
boiler-room,  measures  113  ft.  by  62  ft.  in  plan.  The  build- 
ing is  of  brick,  with  steel-truss-supported  roof,  the  north- 
west wall  being  a  temporary  one  of  sheeting,  awaiting  the 
extension  of  the  plant,  as  already  outlined. 

The  first  machines  installed  at  Mill  Street  were  two 
1500-kw,  4100-volt.  60-cycle,  three-phase  Curtis  turbo-gen- 
erator sets,  put  in  operation  in  1905.  In  1909  a  5000-kw  tur- 
bine of  similar  type  was  added,  and  during  the  present  year 
one  of  the  smaller  turbines  was  replaced  by  a  5500-kw  unit. 

When  the  second  of  the  original  small  turbines  was  re- 
moved to  make  room  for  the  larger  set  the  local  engineers 
were  confronted  with  the  problem  of  either  discarding  it 
entirely  or  finding  room  for  it  in  the  station,  where  it  might 
be  called  upon  in  case  of  emergency.  As  practically  all| 
the  available  space  in  the  building  was  occupied  by  the 
existing  units  and  their  auxiliary  machinery,  the  rather 
extraordinary  setting  illustrated  in  Fig.  4  was  determinec 
upon,  the  condenser  being  placed  in  a  brick  addition  buil' 
on  to  the  main  plant.     As  now  placed  the  center  of  this 


Fig.    A — Unique    Setti 


of    Reserve    1500-kw    Turbine    Unit    ■' ' 
Condenser. 


reconstructed  2250-kw  turbine  set  is  only  6  ft.  from  '- 
south  wall  and  10  ft.  from  the  east  wall.  The  original  pc- 
tion  of  the  condenser  with  respect  to  the  turbine  wo.l 
thus  have  brought  it  in  line  with  the  heavy  brick  wall  ' 
the  building,  rendering  access  to  the  tubes  impossible.  ' 
intermediate   4-ft.    length    of    vacuum    line    was    therefe 
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added,  as  shown,  and  the  condenser  was  accordingly 
brought  clear  of  the  wall  and  into  the  adjoining  space, 
which  also  contains  its  auxiliary  apparatus,  pumps,  etc. 
As  already  explained,  this  turbine  is  now  reserved  merely 
for  auxiliary  duty,  and  its  unique  setting  was  made  only  to 
save  the  total  discard  of  the  unit. 


them  the  bearing  pumps  take  their  supply.  The  make-up 
water  required  to  be  added  to  the  condensate  from  the 
turbines  is  obtained  from  the  city  mains. 

CONDUITS,  PIPING.  ETC. 

Condensing  water   for  the  turbines  is  taken   from   Fall 
Creek,  a  small  stream  a  quarter  of  a  mile  distant.     This 


The  two  large  turbines  have  base-type  W'orthington  sur- 
ace  condensers,  while  those  of  the  smaller  unit  are  placed 
longside  its  concrete  base.  The  two  earlier  turbines  and 
he  latest  large  one  are  equipped  with  water  step-bearings, 
nd  it  is  now  planned  to  convert  the  oil  bearing  of  the 
arlier  large  unit  to  the  water  type.  As  at  present  in- 
tailed  two  accumulators  are  provided,  one  for  the  oil  and 
ne  for  the  water-bearing  lines,  the  pressures  of  which, 
ractically  identical,  approximate  1250  lb.  per  square  inch. 
iaffles  in  the  bearings  reduce  this  pressure  to  about  800  lb. 
t  the  steps.  The  water  bearings  have  the  advantage,  of 
ourse,  of  an  easy  and  assured   supply  of  lubricant,  and 


9-  6— High. Pressure  Stear 


Headers  and  Auxiliaries  In  Turbine- 
Room. 


ve  been  found  quite  as  satisfactory  in  all  other  respects 
the  oil  bearings  in  use  at  Mill  Street.  Distilled  water 
?m  the  condensate  of  the  turbines  is  used  in  the  bearings. 
•  a  precaution  that  a  good  supply  shall  always  be  on 
"d  standpipes  are  connected  to  the  lines  from  the  hot- 
■'1^,  so  that  these  pipes  are  continually  kept  full,  and  from 


Fig.   7 — Exhaust    Feed-Water   Heater  and    Pumps   In    Basement   of 
Boiler- Room. 

creek  is  bordered  by  a  park  and  boulevard,  and  through  an 
arrangement  with  the  park  board  a  4-ft.  masonry  dam,  200 
ft.  wide,  was  built  jointly  at  the  expense  of  the  city  and  the 
company.  This  dam  adds  greatly  to  the  natural  beauty  of 
the  park  and  also  provides  an  ample  pond  for  the  plant 
intake  line.  The  4-ft.  intake  conduit  slopes  from  the  bank 
toward  the  wells  beneath  the  turbines,  from  which  the 
engine-driven  pumps  lift  it  through  the  condensers  and 
back  into  the  4-ft.  discharge  pipe  returning  to  the  creek. 
Just  before  entering  the  plant  the  intake  line  broadens  into 
a  circular  concrete  strainer  well,  the  water  flowing  through 
screens  which  free  it  of  floating  and  entrained  material. 
At  the  engine-room  floor  float  gages,  constructed  of  vertical 
slotted  j4-in.  pipes,  show  the  levels  of  the  water  in  the  wells 
beneath  each  turbine. 

The  boiler   steam   lines  are  provided  with   safety  non- 


Ash-Handllng    Apparatus, 
Spotter,    Etc. 


Motor-Driven     Car 


return  valves,  preventing  back-flow  of  steam  from  the 
headers  or  other  boilers  in  case  of  failure  of  one  unit. 
Each  row  of  boilers  has  its  own  header  which  joins  the 
main  transverse  header  in  the  turbine-room.  By  the 
arrangement  of  valves  and  by-pass  lines  used,  steam  can  be 
supplied     from    cither     row     of   briilcrs    to     anv    group     of 
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machines  while  other  parts  of  the  main  and  supplementary 
headers  are  undergoing  repairs.  The  original  fittings  in- 
stalled at  Mill  Street  were  of  ferro-steel  with  screwed 
flanges,  but  these  arc  now  almost  entirely  replaced  by  cast 
steel  with  Crane  lap  joints. 

All  of  the  condenser  auxiliary  equipment  is  steam-driven. 
The  excitation  apparatus  includes  a  ico-kw  Curtis  turbine- 
driven  direct-current  generator,  running  at  2400  r.p.m. ;  a 
marine-type,  engine-driven  exciter,  and  one  150-hp  and 
one  85-hp.  4000-volt  induction  motor-generator  set. 

SWITCHING  APPARATUS. 

All  switching  and  control  equipment  of  the  station  is 
located  on  overhead  galleries  overlooking  the  turbine-room 
floor.  On  the  first  gallery  are  the  oil  switches  and  bus  com- 
partments mounted  in  brick  cells.  The  upper  story  carries 
the  main  switchboard  and  also  the  induction-type  feeder 
regulators  for  controlling  the  pressure  of  the  long  lighting 
feeders  which  radiate  from  the  station.  The  switchboard 
is  equipped  with  curve-drawing  voltmeters,  Tirril!  regu- 
lators, etc.  Motor-operated  rheostats,  with  setting  in- 
dicators, are  provided  for  the  large  turbine  field  circuits. 

On  the  gallery  railing  in  front  of  the  switchboard  is  a 
hand-operated  load  indicator  which  can  be  seen  from  any 
pan  of  the  turbine-room  and  from  the  boiler-room  entrance. 
On  this  indicator  from  time  to  time  the  switchboard 
attendant  observes  the  total  load  on  the  station  as  a  guide 
to  the  turbine  operators  and  firemen.  A  supplementary  dial 
shows  the  time  at  half-hour  intervals.  The  turbine-room 
is  spanned  by  a  50-ton,  three-motor  Sliaw  crane,  capable  of 
handling  any  piece  of  machinery  on  the  floor  beneath. 

In  the  downtown  district  of  Indianapolis  the  Indianapolis 
Light  &  Heat  Company  maintains  a  i  io-220-volt  Edison 
three-wire  circuit  within  the  "mile  square"  bounded  bv 
North,  East,  South  and  West  Streets.  The  company's 
direct-current  substations,  each  containing  a  looo-kw 
motor-generator  set,  are  located,  one  at  the  Kentucky 
Avenue  plant,  one  in  the  rear  of  the  company's  business 
offices  at  48  Monument  Place  and  the  third  on  Wabash 
Street,  near  East.  On  Bird  Street,  just  north  of  Ohio,  a 
large  storage  battery  is  continuously  maintained  in  service, 
"floating"  on  the  Edison  system.  In  addition  to  its  motor- 
generator  equipment,  3000  kw  of  engine-driven  direct-cur- 
rent machinery  is  reserved  at  the  Kentucky  Avenue  plant 
for  auxiliary  duty  and  for  non-condensing  operation  in 
connection  with  the  steam-heating  service  during  the  winter 
months. 

Mr.  C.  C.  Perry  is  president  and  general  manager  of  the 
Indianapolis  Light  &  Heat  Company,  Mr.  T.  A.  Wynne  is 
general  superintendent.  Mr.  R.  M.  Cass  is  electrical  en- 
gineer and  Mr.  E.  Mettler  is  engineer  of  the  Mill  Street 
station. 


SAGS  AND  TENSIONS  OF  OVERHEAD  CONDUCTORS. 


Graphical  Method  for  Determining  the  Mechanical  Con- 
stants of  Transmission  Lines. 

By  .\lfred  Still. 

THE  formula  in  general  use  for  determining  the  rela- 
tion between  sag  and  tension  in  conductors  of  over- 
head transmission  lines  is: 

T  =  nv  -i-Ss  ( I ) 

where  /  and  s  are  respectively  the  length  of  span  and  sag 
of  the  wire  at  the  center  of  the  span,  both  expressed  in 
feet;  W  is  the  uniform  weight  of  the  conductor  in  pounds 
per  foot  of  length  and  T  is  the  tension  in  pounds  in  the 
conductor  at  the  lowest  point  of  the  catenary.  This  for- 
mula is  based  on  the  fact  that  the  catenary  approximates 
to  the  parabola  when  .f  i?  small  relatively  to  /,  and  the 
assumption  that  the  curve       1    ..  :  by  the  conductors  of  an 


overhead  transmission  is  parabolic  introduces  no  appreci- 
able error  in  the  calculations.  In  the  case  of  very  long 
spans  necessitating  a  ma.ximum  sag  which  may  amount 
to  over  10  per  cent  of  the  distance  between  supports,  the 
less  simple  formula  for  the  true  catenary  should  be  used 
if  great  accuracy  is  required.  It  may  be  noted  that, 
although  formula  (i)  gives  the  tension  in  the  conductor 
at  the  center  of  the  span,  it  is  usual  to  consider  this  also 
as  the  tension  at  or  near  the  supporting  points,  and  unless 
the  sag  is  very  great  relatively  to  the  span  the  error  is 
negligible.  By  transposing  formula  (i)  there  is  obtained, 
s  =  ['W^8T  (2) 

from  which  the  sag  can  be  readily  calculated  for  any 
assumed  or  known  value  of  the  tension  T. 

In  order  to  calculate  the  safe  minimum  sag  allowable 
under  the  most  severe  weather  conditions,  the  weight  //' 
per  foot  run  will  be  not  merely  that  of  the  conductor  itself, 
but  the  resultant  load  per  foot  due  to  the  combined  effect 
of  wind  and  sleet  or  ice  added  to  the  weight  of  the  con- 
ductor. 

li  w  =  weight  in  pounds  per  foot  length  of  the  unloaded 
conductor,  then  W  =  n'X^iv,  where  n  is  a  multiplier  to 
take  into  consideration  the  extra  weight  of  the  wire  under 
the  most  severe  weather  conditions  likely  to  be  encountered 
in  the  district  where  the  transmission  line  is  located. 

It  is  usual  to  assume  that  the  wind  pressure  acts  in  a 
horizontal  direction  and  that  the  total  load  on  a  conductor 
is  the  resultant  of  two  forces,  one  acting  vertically  down- 
w^ard  and  due  to  weight  of  wire  together  with  aided  weight 
of  sleet  or  ice,  if  any,  and  one  acting  horizontally  due  to 
the  wind  pressure.     These  forces  are  indicated  in  Fig.  i, 


Fig.     1 — Force     Diagram. 

where  OP  represents  the  wind  pressure,  Ow  the  weight  l< 
the  conductor  and  u/W  the  added  weight  of  ice.  The  rt 
sultant  pressure  OR  is  equal  to  ^yP^W'.  If  the  lin 
runs  through  a  country  where  sleet  does  not  form  on  th 
wires  the  maximum  resultant  pressure  is  OT  instead  c 
OR  if  the  assumed  maximum  force  due  to  wind  is  the  san 
in  both  cases. 

In  Fig.  2  there  are  shown  values  of  the  multiplie 
"(the  ratio  OT-^Ow)  corresponding  to  various  wii 
velocities  for  the  standard  sizes  of  aluminum  conducto 
on  the  assumption  that  there  can  be  no  ice  formation  c 
the  wires,  while  Fig.  3  gives  values  of  n  (ratio  OR-^O'd 
for  similar  conductors  when  the  weight  is  increased  by 
coating  of  ice  0.5  in.  thick  with  a  correspondingly  great 
wind  effect  due  to  the  increased  diameter. 

The  formula  used  for  the  calculation  of  wind  pressu 
for  use  in  drawing  the  diagrams  is 

P  =  dV^-^  4820  ( 

where  d  is  the  diameter  in  inches  of  the  conductor  or 
the  ice  coating,  as  the  case  may  be;  V  is  the  actual  wi 
velocity  in  miles  per  hour'  and  P  is  the  wind  pressure 
pounds  per  foot  length  of  conductor. 

Similar  diagrams  can  be  drawn  giving  the  value  of  '  ■ 
multiplier  ii  for  copper  conductors,  but  those  here  p<- 
Hshed  apply  only  to  aluminum.     When  using  the  diagram^ 

'A  table  giving  true  wind  velocities  corresponding  to  the  ,Wea1 
Bureau  observed  velocities  will  be  found  in  Mr.  F.  F.  Fowles  arte 
;n  sleet  loads  and  wind  velocities,  on  page  995  of  the  EU-clncal  »  c  . 
Oct.   27.   1910. 
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;hould  be  noted  that  the  distances  plotted  horizontally  rep- 
resent the  squares  of  the  wind  velocities  and  the  sizes  of 
:he  conductors  arc  expressed  in  equivalent  B.  &  S.  wirc- 
j;age  numbers  and  circ.  mils   for  the  larger  sizes. 

If  the  effects  of  wind  and  ice  can  be  disregarded,  the 
.veight  W  in  formula  (1)  is  merely  that  of  the  conductor 
tseif  and.  for  a  given  material,  it  will  be  (jroportional 
o  the  area  of  cross-section  of  the  wire.  If  Ta  stands  for 
he  tension  in  the  wire  in  pounds  per  square  inch  of  cross- 
iection,  the  formula  giving  the  relation  between  the  ten- 
.ion  and  sag  may  be  written : 

T„  =  kill-   :   s  (4) 

vhere  k  is  a  constant  which  depends  upon  the  material  of 
he  conductor,  but  not  upon  the  diameter,  and  »  is  the 
bove-nientioned  multiplier  depending  upon  the  loading  of 
Jie  conductor. 

;"or  copper  k  =  0.486  and  Ta  should  not  e.xceed  28,000. 

.'"or  ahiminum  k  =  0.147  ''"fl  ^0  should  not  exceed  13,000. 
Or  iron  A"  =  c.427  and  T„  should  not  exceed  25,000. 

The  length   of   wire  between   supports   of  equal   height 


IW)  rjOJO  :M()0  tow  ."jO(K) 

V  =  .Actual  Wind  Velocity,   Squared. 
')•   2 — Curves    Showing    Values    of    n    Corresponding    to    Various 
VInd  Velocities  for  Standard   Sizes  of   Aluminum   Conductors. 

Urs  a  definite  relation  to  the  span  and  sag,  and  it  is  ex- 
P^'sed  by  the  formula 

L  =  /+(8/--30  f5> 

e  /  is  the  distance  between  supports  and  .f  the  sag  at 
t    center,  both  being  expressed  in  feet,  as  before. 

The  increase  of  length  due  to  stress  will  be  directly  pro- 
Pjtional  to  the  tension  Ta,  provided  the  elastic  limit  of  the 
"terial  is  not  exceeded,  and  this  condition  will  be  satis- 
"jl  if  the  Miaxinnim  values  of  T„  do  not  exceed  the  pro- 
P  ed  limits  as  previously  given, 
he  formula  for  elastic  stretching  is: 

Le  =  TaXL-'-  M  (6) 

""vre  L  is  the  length  of  the  wire  when  Ta  =  0,  Le  is  the 
e'|igation  due  to  the  stress  T„.  and  .1/  is  the  elastic 
""lulus. 


Values  of  M,  as  given  by  Mr.  V.  O.  Blackwell,  are  as 
follows : 

Hard-drawn  copper  wire    16,000,000 

Hard-drawn   copper  cable    12,000,000 

Hard-drawn   aluminum   wire 10.000,000 

Hard-drawn   aluminum   cable    7,500,000 

Galvanized-iron  or  steel  cable ,22,000,000 

The  increase  of  length  due  to  temperature  rise,  pro- 
vided the  stress  does  not  alter,  is : 

Lt  =  1X0X1-  (7) 

where  a  is  the  temperature-elongation  coefficient. 

If  <  is  expressed  in  degrees  Fahrenheit  the  values  of  "■ 
are  approximately  ; 

For  copper  a  =  0.0000096 
For  aluminum  a  =  0.0000128 
For  iron  a  =  0.0000065 

The  purpose  of  the  diagrams  to  be  described  hereafter 
is  to  simplify  and  expedite  the  calculation  of  sags  and  ten- 
sions required  for  the  guidance  of  the  men  actually  en- 
gaged on  the  erection  of  the  line.     It  is  a  simple  matter  to 
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calculate  by  means  of  formula  (2)  or  the  modified  for- 
mula (4)  the  sag  corresponding  to  any  span  (/),  load  {W) 
and  tension  (Tj,  and  by  using  eitlier  of  these  formulas  the 
minimum  allowable  sag  for  the  safe  limiting  tension  7"o 
when  the  wire  is  subject  to  the  greatest  expected  load  in 
the  matter  of  ice  and  wind  pressure  should  be  determined 
in  the  first  instance.  Having  determined  the  amount  of 
this  sag — which  should  be  that  corresponding  to  the  lowest 
expected  temperature — the  length  of  the  wire  in  the  span 
can  be  readily  calculated  by  means  of  forniula   (5). 

The  calculation  of  the  sags  and  corresponding  tensions 
at  other  temperatures  and  under  other  conditions  of  load- 
ing is  not  by  any  means  so  simple  a  matter,  because  the 
alteration  in  the  length  of  the  conductor  depends  not  only 
upon  the  temperature,  but  also  on  the  tension.  If  the 
extra  load  on  the  conductor  due  to  wind  pressure  and  ice 
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(if  any)  be  removed,  tlie  sag  will  adjust  itself  until  the 
formula  (2)  is  again  satisfied,  the  weight  IF  being  in 
this  case  that  of  the  wire  only.  A  further  condition  is 
that  the  length  of  wire  shall  be  equal  to  the  length  as 
originally  calculated  for  the  loaded  wire,  less  the  elastic 
ciintractiiMi  due  u<  the  reduction  in  the  tension.  If  the 
temperature  be  now  supposed  to  rise,  the  length  of  the 
wire  will  increase,  but  not  in  direct  proportion  to  the  tem- 
perature rise  as  indicated  by  formula  (7)  because  so  soon 
as  there  is  any  increase  in  length  leading  to  an  increased 
sag  the  tension  in  riie  wire  is  immediately  relieved,  and 
since  it  is  assumed  that  the  elastic  limit  has  not  been  ex- 
ceeded there  will  be  a  reduction  in  length  which  could  be 
calculated  by  formula  (6)  ('/  the  amount  by  which  the  ten 
sion  is  relieved  zucre  known. 

\   mathematical    formula   which   expresses   the   required 


another  curve  calculated  for  a  definite  constant  tempera- 
ture and  giving  the  relation  between  sag  and  tension  when 
a  wire  of  definite  known  length  under  a  known  tension  is 
subjected  to  various  assumed  changes  in  the  tension.  The 
point  where  the  two  curves  cross  will  indicate  the  required 
conditions  of  sag  and  tension.  This  process  is  a  lengthy 
and  laborious  one  and  has  to  be  repeated  for  every  as- 
sumed change  of  temperature. 

The  principles  on  which  the  writer's  method  is  based 
are,  briefly,  these :  Assuming  the  span  to  be  known  and 
constant,  there  is  then  a  definite  relation  between  length  ol 
wire  and  sag,  as  expressed  by  formula  (5),  and  a  definite 
relation  between  tension  and  sag  when  a  wire  of  known 
material  hangs  in  still  air  under  its  own  weight  only.  This 
last  relation  is  given  by  formula  (4)  when  the  multiplier  n 
is  unity.     In  accordance  with  the  above,  if  there  be  drawn 


It  a  tracing  t>e  made  of  this  curve,  aad 
the  position  of  same  be  so  adjusted  over 
diagram  B  that  the  division  corresponding 
to  percentage  length  at  zero  tension  and 
the  required  temperature  lies  exactly 
over  the  zero  mark  on  the  tension  scale  on 
diagram  B,  then  the  point  where  the  curve 
A   crosses  the  radial  lino  corresponding 
to  the  known  span    will  give  the  ratio  ^^ 
and  the  tension  in  kilo-lb.  per  sijuare  incli 
section  in  a  standard  Aluminium  conductor 
suspended  In  still  air  and  subject  to  Its  own 
weight  only 


Fig.   4 — Diagram   Showing    Relation    Between    Length   of   Wire   and 
Span 

Ratio    m  =: . 

Sag 

length  or  sag  under  normal  conditions,  in  terms  of  the 
length  corresponding  to  minimum  temperature  and  heaviest 
loading,  is  very  complex  and  difficult  of  solution.  Mr. 
H.  J.  Glaubitz'  has  evolved  an  equation  in  which  the  first 
and  third  power  of  the  unknown  quantity  (the  deflection 
or  sag)  appear  simultaneously.  The  solution  of  such  an 
equation  is  tedious  and  is  usually  accomplished  with  the 
assistance  of  more  or  less  scientific  guesswork.  The 
graphical  method,  which  is  probably  in  more  general  use, 
consists  in  plotting  two  curves,  one  showing  the  relation 
between  sag  and  tension  for  the  selected  span  when  the 
wire    hangs    naturally    imder    its    own    weight    only,    and 
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Sag 

correctly  to  scale  two  curves,  the  one  {A)  (on  transpare 
paper)  giving  the  relation  between  length  of  wire  and  s: 
and  the  other  (B)  giving  the  relation  between  tension  ai 
sag,  and  if  the  first  be  placed  over  the  second  so  that  t 
division  corresponding  to  the  known  tension  shall  coinci 
with  the  division  corresponding  to  the  length  of  wire  as  c: 
culated  for  that  particular  tension,  then  the  length  con 
sponding  to  any  other  value  of  the  tension,  if  the  tempei 
ture  remains  unaltered,  can  be  read  at  a  glance,  and  the  p; 
ticular  length  (and  corresponding  tension),  together  w! 
the  corresponding  sag  when  the  wire  hangs  naturally  in  s-l 
air,  is  directly  indicated  by  the  position  of  the  point  wh  -' 
the  curve  A  crosses  the  curve  B.     In  order  to  obtain  ts 
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information  for  any  temperature  higher  than  the  assumed 
nininuim.  a  scale  of  temperature  can  be  drawn  on  diagrani 
B,  the  divisions  being  so  spaced  as  to  agree  with  the  cor- 
rect increase  of  length  due  to  temperature  rise  when  this 
scale  is  placed  under  the  scale  for  length  of  wire  of  dia- 
^'rani  A.  This  will  enable  the  position  of  diagram  A  to  be 
^hifted  so  that  the  length  corresponding  to  zero  value 
:i  the  tension,  instead  of  being  the  length  at  minimum  tem- 
jerature,  will  be  the  length  which  the  wire  would  have  at 
he  higher  temperature  if  all  stress  were  removed,  and  the 
joint  where  the  two  curves  cross  will,  therefore,  indicate 
;he  required  particulars  in  regard  to  sag  and  tension  at 
he  increased  temperature. 

If  curves  were  plotted  from  formula  (2)  giving  the 
-elation  between  tension  and  sag,  each  curve  would  be  a 
ectangular  hyperbola,  and,  for  tlifferent  spans,  T  would  be 
jroportional  to  T.  This  would  make  the  drawing  of  a 
lumber  of  curves  very  tedious;  but  by  plotting  the  tensioi, 
r  and  the  value  /  -^.f  there  is  obtained  a  "straight-line" 
elation  between  the  two  quantities,  and  since,  for  different 
alues  of  the  span  /,  the  tension  T  for  a  given  value  of 

-:  .J  will  be  directly  proportional  to  /,  the  drawing  of  a 
lumber  of  radiating  straight  lines  giving  the  relation  be- 
ween  T  and  /  -^  s  for  various  values  of  I  becomes  a  very 
imple  matter. 

METHOD  OF  DRAWING  THE  DIAGRAMS. 

The  diagram  A,  Fig.  4,  gives  the  relation  between  the 
ength  of  wire,  expressed  as  a  percentage  of  the  span  /, 
lid  the  ratio  of  m=^l-i-s.  This  relation  is  independent 
f  the  material  of  the  wire  and  of  the  load,  provided  the 
jad  is  uniformly  distributed.  It  is  derived  from  the  for- 
lula  (5). 

Let  Lo  =  percentage  amount  by  which  length  of  conduc- 
ir  diflFers  from  length  of  span,  then 

8  s'       100 

nd  putting  m  for  the  value  /  -f-  s  we  get 

Lo=8oo-;-3m'  (8) 

V  means  of  which  the  curve  A  can  readily  be  plotted  with 
:  measured  horizontally  and  Lo  or  100  -\-  Lo  vertically. 
he  vertical  scale  indicating  the  length  should  include 
alues  of  L  less  than  the  span  I  because  the  length  of 
ire  if  all  tension  is  supposed  to  be  removed  will  fre- 
uently  be  less  than  the  length  of  span.  This  cur\'e  (/4) 
lould  actually  be  drawn  on  transparent  paper  so  that  it 
\n  be  placed  over  the  second  diagram. 

In  plotting  diagram  B,  Fig.  5,  the  horizontal  divisions 
■presenting  the  ratio  m  must  obviously  correspond  exactly 
ith  the  scale  adopted  for  diagram  A. 

■  To  divide  correctly  the  vertical  scale  representing  ten- 
nn  in  pounds  per  square  inch  of  cross-section  use  is  made 
f  formula  (6)  for  determining  the  increase  in  length  due 
•  elastic  stretching,  but  the  percentage  increase  is 
X)T, -f-Af  and  the  scale  of  the  tension  Ta  will  depend 
bon  the  elastic  modulus  M,  and,  therefore,  on  the  mate- 
's'. For  stranded  aluminum  conductors  a  stress  of  .^000  lb. 
■r  square  inch  will  produce  an  elongation  of  approximately 

4  per  cent. 

In  order  to  plot  the  curves  for  various  spans  (all  of 
hich  are  straight  lines  radiating  from  a  common  center) 
e   is   made    of    the    relation    Ta  =  kC  -^s.    which    is    the 

iginal  formula  (4),  where  n  =  I,  and  if  m  be  substi- 
tcd  for  t  —  <  there  is  obtained 

I  Ta^mXkXl  (9) 

In  regard  to  the  scale  for  temperature  rise,  which  ma\ 
""eniently  form  a  continuation  of  the  tension  scale  be- 
lie datum  line,  use  can  be  made  of  formula    (7),  bui 
percentage  increase  is  100  X  "  X  '•  ^nd  the  scale  for 
i.perature   rise    will   depend   upon   the   coeflficient   of  ex- 


pansion a  and,  therefore,  on  the  material.  For  aluminum  a 
rise  of  temperature  of  55  deg.  Fahr.  will  produce  an  in- 
crease in  length  of  approximately  0.07  per  cent. 

METHOD  OF  USING  THE  DIAGRAMS. 

The  use  of  the  diagrams  is  best  illustrated  by  an  ex- 
aiiip.e.     Let  particulars  of  line  be  as  follows: 

Span  =  200    ft. 

<.  onductors.  Xo.  3-0  B.  &  S.  gage  stranded  aluminum. 

Lowest  expected  winter  temperature  =  —  20  deg.  Fahr. 

Ice  coating,  0.5  in.  thick. 

Limiting  safe  stress,  Ta  =  13,000. 

Maximum  wind  velocity  =  60  miles  per  hour  (which  may 
occur  simultaneously  with  the  maximum  ice  load). 

It  is  required  to  determine  the  sag  and  tension  at  a  tem- 
perature of  60  deg.  Fahr.  when  no  wind  is  blowing  and  the 
conductor  is  subject  to  its  own   weight  only. 

From  the  diagram,  Fig.  3,  it  is  found  that  the  multiplier 
n  for  P"  =  3600  is  8.7,  and  by  transposing  formula  (4) 
there  is  obtained 

m  r=/^j=  Ta^ikXnXi) 

^    _      13,000 ^_^g 

"0.147X8.7X200       ^  ■ 

which  corresponds  to  a  length  of  100.104  per  cent  as  read 
off  curve  (A)  or  calculated  by  formula  (5).  Place  100.104 
of  the  (transparent)  diagram  A  over  the  mark  correspond- 
ing to  a  tension  of  13,000  kilo-lb.  en  diagram  B  and  under 
the  zero  point  of  the  tension  scale  will  be  found  the  length 
99.93,  which  is  the  length  (expressed  as  percentage  of 
span)  which  the  conductor  would  have  at  the  lowest  tem- 
perature if  all  tension  were  removed.  At  a  temperature 
of  60  deg.  Fahr.  the  rise  of  temperature  over  lowest  winter 
temperature  is  60  -(-  20  =  80  deg.  Place  the  division  for 
length  99.93  over  the  mark  for  temperature  80  and  the 
point  on  the  length  scale  of  diagram  A  which  lies  on  the 
datum  line  of  diagram  B  indicates  the  length  which  the 
wire  would  have  at  80  deg.  Fahr.  if  there  were  no  mechani- 
cal stress.  (In  this  example  the  length  would  be  100.032.) 
Observe  now  where  the  curve  on  diagram  A  crosses  the 
span  line  marked  200  on  diagram  B  and  read  off  the  value 
w  =  68  (nearly),  giving  sag  =  200 -=- 68  =  2.94  ft.  and 
r„  =  2000,  giving  7  =  2000X0.1318  =  263.6  lb.,  where 
0.1318  is  the  cross-sectional  area  of  a  No.  3-0  conductor. 
This  tension  of  263.6  lb.  is  approximately  the  pull  which 
should  be  indicated  on  a  dynamometer  if  the  conductors  are 
being  strung  at  a  temperature  of  60  deg.  Fahr.  and  there 
is  no  wind  blowing.  If  there  is  only  a  slight  wind  blow- 
ing at  the  time  of  erection  the  increased  tension  required 
is  negligible;  if  the  wind  amounts  to  what  in  nautical 
terms  would  be  described  as  a  "strong  breeze"  (34  miles 
per  hour),  the  multiplier  u  as  read  off  diagram  Fig.  2 
is  only  1.25  for  a  No.  3-0  aluminium  cable.  If,  how- 
ever, the  stringing  of  the  conductors  were  to  be  carried  on 
in  so  strong  a  wind  blowing  across  the  length  of  the  line 
the  required  tension  and  sag  could  easily  be  read  off  the 
diagrams  without  moving  their  relative  positions.  It  is 
merely  necessary  to  read  the  tension  and  sag  values  cor- 
responding to  an  assumed  span  of  200X1-25  =  250  ft. 
instead  of  the  actual  span  of  200  ft.  The  results  for  the 
same  temperature  rise  (80  deg.)  with  an  estimated  wind 
velocity  of  34  miles  per  hour  would  be  m  =  65,  giving  a 
sag  =  200 -f- 65  =  3.08  ft.,  and  To  =  2400,  making  the  re- 
quired pull  on  a  dynamometer  T  =  2400  X  0.1318  =  316  lb. 
The  reason  for  this  method  of  correcting  for  wind  pres- 
sure or  load  on  wires  will  be  clear  when  it  is  remembered 
that  the  law  connecting  tension  Ta  and  ratio  m  is  no  longer 

Ta=mXkXl 
but 

Ta  =  mXkXlXn 
and  the  effect  of  multiplying  7"o  by  w  is  obtained  by  assum- 
ing a  value  for  /  which  is  n  times  as  large  as  the  actual 
span. 
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THE   PRODUCTION  AND    UTILIZATION  OF  OZONE 
IN  EUROPE. 

Description  of  Various  Kinds  of  Ozonizing  Apparatus  - 

Use  of  Ozone  for  Purification  of  Water  and  Air 

-  Cost  of  Ventilation  and  Air  Purification. 


By  Joh.v  B.  C.  Kershaw. 

OZOXK  is  an  allotropic  modification  of  oxygen  and  pos- 
sesses  the   chemical    properties   of   the   latter   in   a 
peciihariy  active   form,  due  to  the   fact  that  in  the 
ozone  molecule  three  atoms  of  oxygen  are  present  in  the 
space  that  usually  holds  two. 

Ozone  can  be  produced  in  various  ways:  (i)  By  the 
action  of  phosphorus  upon  moist  air;  (2)  by  the  action  of 
strong  sulphuric  acid  upon  potassium  permanganate;  (3) 
by  the  electrolysis  of  water,  and  (4)  by  the  discharge  of 
high-potential  electricity-  through  dry  air.  For  practical 
purposes  the  last-named  method  is  the  only  one  employed 
for  the  pniiUiction  of  ozone.  W'ithin  the  last  ten  years  con- 
■  siderable  improvements  have  been  made  in  design  of 
ozonizing  apparatus  and  in  the  methods  of  application  of 


nal  metal  cylinder,  separated  by  a  slightly  larger  glass  tub 
from  the  external  cylinder  of  tinfoil,  forms  the  ozonizin 
unit  in  each  apparatus.  The  outer  cylinder  of  the  apparatn 
is  surrounded  with  water,  in  order  to  keep  down  the  teir 
porature,  and  all  the  external  parts  are  kept  at  the  earth  \>i 
tential  to  reduce  risks  from  shock. 

Otto's  Ocoiiizcr. — The  early  form  of  the  Otto  ozonize 
was  based  upon  the  use  of  rotating-disk  electrodes  wiiic 
were  provided  with  segmental  openings  by  means  of  whic 
any  sparking  that  might  occur  was  stopped  before  it  ha 
done  much  harm.  Otto  in  his  latest  form  of  ozonize 
however,  has  adopted  glass  as  dielectric,  and  his  apparati 
now  consists  of  a  series  of  sheets  of  glass,  coated  on  altei 
nate  sides  with  tinfoil  and  separated  by  narrow  strips  c 
insulating  material  which  allow  an  air-space  between  eac 
adjacent  sheet  of  glass. 

.Vlthough  plates  of  glass  are  used  in  place  of  tubes,  tl 
principle  of  this  ozonizer  is  the  same  as  that  of  the  Sieniei 
apparatus. 

Rosenberg's  Osoniser. — This  type  of  ozonizer  diffei 
from  the  preceding  two  in  that  glass  is  replaced  by  m 
canite  and  the  continuous  sheets  of  tinfoil  or  other  met 
which   form  the   electrodes  are  replaced  by  copper  or  v 


Sectional   Diagram  of  the  Water-Purification  Plant  at  St.   Petersburg,  Russia. 


this  gas  to  numerous  purposes.  Removal  of  the  dust  and 
moisture  from  the  air  and  of  the  suspended  or  chemical  im- 
purities from  the  water  is  an  essential  preliminary  to  the 
successful  use  of  ozone. 

The  various  types  of  machines  now  made  for  the  produc- 
tion of  ozone  by  the  silent  electric  discharge  are  in  many 
cases  improved  forms  of  the  first  type  of  apparatus  con- 
structed by  Werner  von  Siemens  in  the  year  1875.  This 
Siemens  ozonizer  consisted  of  two  concentric  glass  tubes, 
one  slightly  larger  than  the  other,  coated  with  tinfoil  on 
the  external  and  internal  faces  respectively.  The  two  coat- 
ings were  connected  with  the  two  poles  of  a  high-potential 
electrical  machine,  and  a  current  of  dry  air  was  passed 
along  the  annular  space  between  the  two  glass  tubes.  Under 
these  conditions  ozone  was  produced,  the  amount  being  de- 
pendent upon  rapid  withdrawal  of  the  air  to  avoid  heating 
and  upon  the  absence  of  sparking. 

The  following  are  the  more  important  modifications  of 
this  original  design  of  ozonizing  apparatus,  all  the  forms 
named  being  in  actual  i;se  to-day  in  Europe  for  domestic  or 
industrial  purposes. 

OZOmZItiG  APPARATUS. 

Siemens  &  Halske  Osonhers. — The  ozonizer  manufac- 
tured by  this  firm  still  keeps  closely  in  design  to  the  original 
invention  of  Werner  von  Siemens.  It  is  of  the  tube  type 
and  the  air  current  is  passed  along  an  annular  space,  in 
which  the  high-tension  electrical  discharge  occurs.  One 
glass  tube  has,  however,  been  dispensed  with,  and  an  inter- 


aluminuni-alloy  gauze  of  forty  meshes  to  the  inch.  E; 
complete  element  of  the  apparatus  consists  of  a  thin  sli 
of  micanite  covered  upon  each  side  by  a  square  of  t 
gauze.  The  air  is  caused  to  pass  by  means  of  baffle  pla 
over  a  series  of  three  or  more  of  these  ozonizing  elemei 
and  the  electrical  discharge  at  4500  volts  takes  place  in 
air  under  treatment,  without  the  presence  of  sparking.  I 
absence  of  sparking  under  these  conditions  is  said  to  be  1 
to  the  large  number  of  rounded  projections  of  the  ga 
from  which  the  discharge  occurs,  230,400  to  every  squ 
foot  of  ozonizing  surface,  or  900,000  for  the  usual  size 
the  apparatus.  The  Rosenberg  ozonizer  is  made  in  van 
sizes  and  forms  and  is  manufactured  and  sold  by  "Ozoni 
Ltd.,  a  London  company. 

De  Fries'  Osoniser. — This  ozonizer  resembles  that 
Rosenberg  in  the  absence  of  any  solid  dielectric,  each 
or  unit  being  formed  of  a  horizontal  brass  trough  fit  ■ 
with  a  plate-glass  cover  and  provided  with  an  extei  ' 
water-jacket.  This  trough  is  earthed  and  forms  one  j  ^ 
of  the  apparatus.  Half-disks  of  brass  with  serrated  ec- 
are  suspended  from  the  glass  cover  at  equal  distances  a!  K 
the  length  of  the  trough  and  form  the  other  poleof  e 
apparatus.  When  connected  to  a  source  of  electricit)  't 
2000  volts  a  silent  electric  discharge  occurs  between  ic 
sharp  points  of  the  semi-circular  high  tension  poles  < 
the  inner  water-cooled  surface  of  the  brass  trough;  i'' 
the  air  circulating  through  the  trough  is  ozonized  a  it 
passes  across  the  4-in.  space  that  separates  the  two  fc- 
trodes. 
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I'osmaer's  Ozoniser. — This  ozonizer  is  another  type  in 
hich  glass  is  dispensed  with,  the  silent  discharge  being 
•oduced  bv  a  series  of  points  against  a  flat  surface  elec- 
ode.  In  this  ozonizer  sparking  is  prevented  by  special 
ectrical  devices.  Each  tube  contains  one  flat  and  one 
jinted  electrode,  held  at  a  fixed  distance  apart  by  porce- 
■n  stem?  and   forks.     The  ozonizer  consists  of  a  number 


Weisbaden  (1901),  1,320,000  gal.  per  day  (used  only 
as  reserve  supply). 

Padcrborn  (1902),  660,000  gal.  per  day. 

Hcrmannstadt  (1909),  880,000  gal.  per  day. 

St.  Petersburg  (1910),  two  plants,  2,640,000  gal.  per 
day  and  9,900,000  gal.  per  day  respectively. 

Florence  (1911).  1,100.000  gal;  per  day. 


Pig.   2— Settling    Tanks    and    Rapid    Filters    at   St.    Petersburg. 

«  these  tubes  grouped  together  on  the   feed-water  prin- 
ole. 

YIELDS. 

As  regards  the  yield  of  ozone,  it  can  be  calculated  from 
t;rmochemical  data  that  i  hp-hour  ought  to  yield 
MO  grams.  The  best  yield  that  has  come  under  the 
\iters  notice  for  the  ozonizers  described  above  is  184 
fims  per  electrical  hp-hour  (for  the  Rosenberg  type  of 
a^aratus)  ;  an  average  figure  is  about  100  grams  or  10 
f  cent  of  the  theoretical.  The  cost  of  producing  this 
ome  depends  largely  upon  the  cost  at  which  electrical  en- 
e;v  can  be  supplied ;  the  standing  and  running  charges  of 
4 ozone-generating  plant,  apart  from  this  item  of  energy 
en.  are  moderate  and  need  not  be  considered  here.  Tak- 
ii:  the  cost  of  the  kw-hour  at  3  cents,  the  energy  required 
t." produce  1000  grams  of  ozone  will  cost  6  cents  when 
•■  -  the  most  efficient  type  of  ozonizer  and  double  or 
this  amount  when  using  less  satisfactory  forms  of 
itus. 

WATER  PtJRIFICATION. 

most  important  application  of  ozone  is  for  the  pur- 


Fig.   3— Ozonizing    Plant   at    St.    Petersburg. 

In  addition  to  the  above,  works  of  this  character  are  now 
being  erected  for  the  municipalities  of  Paris,  Chemnitz  and 
Rovigo.  \  large  number  of  private  installations  have  been 
supplied,  among  those  being  Cambridge  University. 

The  St.  Petersburg  plant  is  the  largest  and  most  nnpor- 
tant  for  water  purification  by  means  of  ozone.  It  comprises 
1^8  sets  of  ozonizing  apparatus  and  five  sterilization  towers 
and  supplies  a  district  of  the  city  consuming  11.000,000  gal. 
per  day.  The  water  is  taken  directly  from  the  River 
Neva  and  the  results  so  far  are  considered  quite  satisfac- 
torv.  Figs.  I,  2  and  3  show  various  portions  of  the  St. 
Petersburg  works. 

As  regards  other  ozonizers  used  for  water  purification, 
the  de  Fries  apparatus  is  installed  at  the  water  purification 
works  at  St.  Maur,  near  Paris.  This  installation  has  a 
capacity  of  6,000,000  gal.  per  day. 

At  Chartres  and  at  Nice  the  Otto  ozonizer  is  used,  the 
first-named  works  having  a  capacity  of  1,325.000  ga . 
per  day  and  those   at   Nice  a  capacity  of   10,000,000  gal. 

''^In  ?he   United   Kingdom   the   purification   of   water   by 
means  of  ozone  has  not  been  applied  by  any   public  au- 
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Figs.     4. 


nd     6 — Various     Kinds     of    Ozonizer 


of  water  purification,  quite  a  large  number  of  in- 
st^ations  of  this  character  being  now  in  operation  in 
E'ope. 

He  Siemens  &  Halske  Company  reports  the  following 
\\'<s  in  operation : 


thority:  and  the  installation  at  Cambridge  University  is 
the  only  one  in  operation  known  to  the  writer.  Ozonair, 
Ltd.,  manufacturer  of  ozonizers,  states,  however,  that  it 
has  orders  for  three  installations  on  hand,  one  of  these 
being  for  a  town  in  the  north  of  England. 
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Small  portable  walcr-sterilization  plants  for  domestic  and 
camp  use  are  now  being  supplied  by  several  firms,  including 
the  Siemens  &  Schuckert  Company,  tlie  Lahmeycr  Elec- 
trical Company,  and  Ozonair,  Ltd.,  of  London.  These 
forms  of  water-sterilization  apparatus  are  complete  in 
themselves,  and  all  that  they  require  for  operation  is  con- 
nection to  an  electric  circuit  and  to  tlie  water-supply  mains 
or  pipes. 

AIR  PURIFICATION  AND  VENTILATION. 

The  peculiar  smell  observed  when  a  static  electrical  plate 
machine  is  worked  is  due  to  the  formation  of  ozone.  This 
yas  is  also  formed  naturally  during  thunderstorms  and  in 
sdine  unexplained  way  by  the  action  of  the  sun  and  tides  on 
long  stretches  of  sandy  shore  and  by  the  movement  of 
clouds  and  air  around  mountain  summits.  In  all  these  cases 
It  is  supposed  a  silent  discharge  of  electricity  occurs 
through  the  air  and  ozone  is  then  produced  in  large  or 
small  amounts,  according  to  the  surrounding  conditions. 
The  amount  of  ozone  found  in  the  air  is  never  great,  but, 
when  one  considers  the  extent  of  the  atmosphere,  the  total 
amount  of  ozone  formed  by  natural  agencies,  under  favor- 
able conditions,  must  be  exceedingly  large.  Ozone  can 
always  be  detected  by  its  peculiar  odor  in  the  air  at  many 
seaside  and  mountain  resorts,  and  the  invigorating  char- 
acter of  these  places  is  generally  ascribed  to  the  continual 
presence  of  this  gas. 


Fig.    7 — Ozonair    Apparatus    for    Air    Purification. 

Although  it  is  quite  impossible  by  artificial  means  to  give 
the  air  of  closed  and  crowded  halls  or  rooms  the  freshness 
and  bracing  characteristics  of  the  air  of  health  resorts, 
there  is  no  doubt  whatever  that  much  more  might  be 
iffected  in  this  direction  than  is  yet  attempted.  By  the  in- 
stallation of  more  efficient  systems  of  ventilation  and  air 
purification,  the  fetid  and  germ-laden  air  which  we  at 
times  have  to  breathe  in  crowded  street  cars,  motor  "buses, 
railway  cars,  theaters,  concert  halls  and  other  public  places 
and  buildings  might  be  rendered  far  less  poisonous  and 
dangerous. 

The  ozone  when  produced  by  artificial  means,  in  foul  air, 
acts  in  two  ways.  As  a  concentrated  form  of  oxygen  it  re- 
stores the  balance  between  the  oxygen  and  the  inert  or  use- 
less gases  of  the  atmosphere  and  thus  renders  breathing 
easier,  particularly  for  those  affected  with  any  heart,  bron- 
chial or  lung  troubles.  Its  more  important  services  are, 
however,  as  a  most  active  oxidizing  agent  and  as  a  germi- 
cide. The  minute  particles  of  organic  matter  floating  in 
the  air  of  all  places  and  buildings  crowded  with  people  (due 
to  the  exhalations  from  lungs  and  bodies)  are  rendered 
harmless  by  ozone,  while  a  large  number  of  bacteria  and 
disease-producing  germs  are  also  rendered  inactive  or  killed 
by  this  gas. 
_  The  purpose  of  this  article  is  not  to  deal  with  systems  of 
ventilation,  though  many  of  those  at  present  in  use  provide 
a  fine  field  for  the  application  of  scientific  principles  and 
for  the  installation  of  electrical  machinery.  The  installa- 
tion of  one  or  more  electric  fans,  churning  up  air  already 
foul  and  creating  drafts  where  they  are  least  wanted, 
is  not  "scientific  ventilation."  but  the  reverse;  and  the 
sooner  this  is  recognized  the  better  for  all  concerned.  The 
first  essential  of  all  systems  of  ventilation  is  that  thev  shall 


substitute  pure  air  for  foul.  Although  the  recognition  0 
this  fact  has  been  long  delayed,  its  significance  and  truti 
appear  to  have  been  at  least  realized  in  Europe  and  th. 
progress  which  has  been  made  in  recent  years  with  raor' 
scientific  systems  of  air  purification  and  ventilation  ha 
been  considerable. 

The  writer  believes  that  in  time  no  public  vehicle  0 
building  will  be  considered  well  equipped  unless  provide, 
with  adequate  and  efficient  ventilating  and  air-purifying  ap 
paratus. 

In  Germany  the  well-known  firm  of  Siemens  &  Halsk 
is  making  a  specialty  of  this  kind  of  installations  and  ha 
brought  out  several  designs  and  sizes  of  ozonizer  for  ai 
purification  and  ventilating  purposes. 

Figs.  4  and  5  show  the  forms  used  for  ventilating  pui 
poses.  In  a  recent  publication  relating  to  this  applicatin 
Messrs.  Siemens  &  Halske  give  a  list  of  thirty-four  lari 
installations  of  ozonizers  for  ventilation  and  air  purificatii 
in  Berlin  and  other  places  in  Europe,  the  list  including  tl 
German  parliament  house,  the  town  hall  at  Amsterdam,  tl 
freezing  chambers  of  the  slaughter  houses  at  Cologne, 
Diisseldorf.  Potsdam  and  Erfurt,  and  a  number  of  theater 
concert  halls,  hotels,  banks,  etc.  The  largest  of  these  i 
stallations  is  that  of  the  German  parliament  house  at  Berli 
which  supplies  200,000  cu.  ni  (7,070,000  cu.  ft.)  per  hoi- 
The  ice  skating  rink  at  the  Admiral  Palats,  Berlin, 
another  big  installation,  producing  30,000  cu.  m  (1,060,5' 
cu.  ft.)  purified  air  per  hour. 

The  "Playing  Hall"'  at  the  Monte  Carlo  Casino  is,  ho' 
ever,  likely  to  be  better  known  in  the  United  States  th; 
either  of  the  above.     An  ozonizer  installation,  producii 
2,121,000  cu.   ft.  of  purified  air  per  hour,  is  attached 
this  hall. 

The  Rosenberg  ozonizer,  previously  described  and  sho\ 
in  Figs.  6  and  7,  is  made  by  Ozonair,  Ltd.,  Londc 
This  company  gives  a  list  of  twenty-si.x  installations 
its  ozonizers  and  apparatus  for  air  purification  in  t 
United  Kingdom  and  it  also  states  that  a  large  nunil 
of  equipments  are  shipped  to  clients  in  the  colonies  a 
abroad.  Among  the  list  of  London  users  are  the  folio 
ing:  D.  H.  Evans  &  Company.  Oxford  Street;  Lloyds,  I 
Royal  Exchange,  His  Majesty's  Theatre,  the  Piccadi 
Hotel  and  the  Royal  Courts  of  Justice. 

COST  OF  AIR  PDRIFICATION. 

.\s  regards  the  working  costs  of  the  two  systems  of 
purification   described   above,    Messrs.    Siemens  &  Hal  - 
state  that  the  electrical  energy  required  for  an  ozonizer  p 
ducing  1000  cu.  m  to  5000  cu.  m  (35,000  cu.  ft.  to  175,'  ' 
cu.  ft.)  air  per  hour  ranges  between  30  watts  and  150  w;  ■ 
and  that  a  complete  ventilating  equipment,  including 
fan,    for   a   building   requiring   21,000   cu.    ft.   of  puri 
air  per  hour  would  take  175  watts.    Ozonair,  Ltd.,  gives 
watts  and  130  watts  as  the  power  required  for  installati  - 
producing  30,000  cu.  ft.  and  60,000  cu.  ft.  purified  air    ' 
hour  respectively. 

The  energy  consumption  decreases  with  the  size,  an 
complete  equipment  yielding  189,000  cu.  ft.  of  ozonized 
per  hour  will  require  a  power  of  only  590  watts. 

These  figures  do  not  apply  to  the  calculations  of  cos 
the  actual  ozone,  as  the  cost  of  concentration  of  ozon^  ■ 
the  treated  air  is  not  stated.  They  show,  however,  that  h 
cost  of  the  air  purification  by  means  of  ozone  is  not  ^ 
hibitive  and  that  in  view  of  the  benefits  which  ma)  ^t 
obtained  the  cost  is  trifling. 

It  is  important  that  the  air  should  be  filtered  and  d-'d 
before  passing  into  the  ozonizer,  and  some  of  the  fail  es 
that  have  been  experienced  in  the  past  have  been  du  to 
neglect  in  this  respect. 

The  absence  of  nitrogen  oxides  from  the  ozonized  a  is 
also  imperative,  since  these  oxides  have  a  very  ha"".." 
eiTect  upon  the  mucous  membrane  of  the  nose  and  bron^ia 
tubes. 
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ADDITIONAL  CONDENSER  TO  IMPROVE  PER- 
FORMANCE OF  STEAM  TURBINE. 


The  St.  Joseph  (Mo.)  Railway  &  Light  Company  lias  in 
ceration  a  1500-kw,  two-stage  vertical  turbo-g«nerator  set, 
i:  steam  consumption  of  which  has  proved  excessive, 
'lis  unit  was  one  of  the  early  models  Iniilt  and  is  believed 
t'  present  so  much  clearance  between  its  rotating  and 
^.tionary  parts  that  considerable  steam  leaks  through  with- 
ct  performing  useful  work.  The  presence  of  this  surplus 
sam  has  been  more  than  the  3200-sq.  ft.  surface  condenser 
ci  handle  at  full  load,  so  that  the  vacuum  pressure  has 
suetimes  fallen  as  low  as  22  in.  to  24  in.  of  mercury,  con- 
tinuing further  to  the  low  efficiency  of  the  unit. 
iro  insure  a  good  vacuum,  improving  the  turbine's  opera- 
tin  fo  this  extent  at  least,  the  company  is  now  providing 


the  unit  with  a  second  condenser,  which  will  have  an  area 
of  2000  sq.  ft.  This  condenser  is  being  connected  to  the 
former,  free-exhaust  line,  the  relief  valve  having  been 
removed  and  replaced  at  the  far  end  of  the  new  condenser. 
In  case  of  pressure  rise  in  the  e^chaust  line  the  relief  valve 
will  thus  permit  the  steam  to  exhaust  through  this  second 
condenser  and  out  into  the  atmosphere.  In  normal  opera- 
tion the  1500-kw  turbine  will  in  this  way  be  served  with  a 
total  of  5200  sq.  ft.  of  condenser  surface,  which  is  expected 
to  maintain  a  satisfactory  vacuum  at  full  load. 

Cooling  water  for  the  condensers  in  the  St.  Joseph  plant 
is  supplied  on  a  syphon-return  system  by  motor-driven  cen- 
trifugal pumps  located  in  the  pump  house  on  the  river  bank. 
600  ft.  from  the  station.  The  two  pumps,  one  10  in.  and 
the  other  15  in.,  are  controlled  from  the  plant.  The  pipe- 
line is  18  in.  in  diameter  and  is  fitted  with  expansion  joints. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


CHURCH  CONGREGATION   RAISES  FUND  FOR 
ELECTRIC  SIGN. 


Recognizing  the  advantage  of  advertising  its  services  ac- 
c'ding  to  the  same  successful  methods  used  by  local  mer- 
Cjitile  establishments,  the  congregation  of  the  First  Pres- 
bWrian  Church  of  Joplin,  Mo.,  has  set  about  raising  a 
fid  of  $500  for  the  purchase  of  an  electric  sign.  The 
aount  is  being  obtained  by  subscription  among  ihe  mem- 
b,s,  and  the  sign,  bearing  the  words  "The  Presbyterian 
Cjurch,"  will  be  installed  across  the  sidewalk  in  front  of 
U  edifice.  "Churches,  the  same  as  commercial  enterprises, 
smld  be  advertised,"  declares  Mr.  James  M.  Evans,  prcsi- 
d^t  of  the  local  Presbyterian  organization. 


f  MOTE  MOTOR-OPERATED  PUMP  FOR  BREWERY 
WATER    SUPPLY 


fhe  extreme  flexibility  of  motor  drive  above  all  other 
fms  of  motive  power  is  once  again  pointed  out  by  a 
LUisville  industrial  pumping  installation  which  furnishes 
^ter  from  a  well  of  special  quality  to  a  brewery  3040  ft. 
d*ant.  This  brewery  is  located  on  the  dry  bed  of  Bal- 
hl's  Creek,  from  which  its  supply  was  formerly  obtained, 
b .  with  the  use  of  the  creek  water  for  other  industrial  pur- 
p  es  at  points  above,  recourse  was  had  to  the  well  above 
mitioned,  the  water  of  which  is  found  especially  valuable 
H  use  about  the  brewing  plant.  This  water  is  raised  by  an 
a'  lift  and  is  then  conveyed  the  3040  ft.  from  the  well  to 
tl:  brewery  by  a  15-hp,  three-phase  induction  motor- 
d.-en  centrifugal  pump,  capable  of  delivering  200  gal.  per 
ii.uite.  Service  is  supplied  from  the  lines  of  the  Ken- 
ttVy  Electric  Company. 


MARSH  DRAINAGE  BY  ELECTRICITY. 


''hat  is  known  as  the  Pekin  and  La  Marsh  Drainage 
Drict  consists  of  about  2500  acres  of  land  along  the 
I'lois  River,  near  Pekin.  III.,  and  protected  from  overflow 
h)ji  dike  on  the  river  bank  running  back  to  the  bluffs  at 
bci  ends  of  the  district.  This  area  is  in  charge  of  drain- 
af  commissioners  who  drain  the  land  and  keep  it  in  con- 
dim  for  cultivation  by  pumping  the  water  from  the  in- 
cisure over  the  dike  into  the  river.  Thus  at  all  stages  of 
th[river  the  land  is  available  for  agriculture.  The  first 
pimping  plant  in  connection  with  this  drainage  system  was 


driven  by  steam  engines,  but,  as  the  cost  proved  too  high, 
the  engines  were  superseded  by  gas  engines  supplied  from 
a  producer  plant.  .Xftcr  a  year's  service  the  gas-engine 
equipment  was  in  its  turn  replaced  by  electric  motors  sup- 
plied with  energy  by  the  Citizens'  Gas  &  Electric  Company, 
of  Pekin,  which  is  controlled  by  the  Peoria  Gas  &  Electric 
Company.  The  plant  of  the  Pekin  company  is  located  on 
the  opposite  side  of  the  river,  and  but  a  short  distance  from 
the  pumping  station.  Since  the  electric  motors  were  in- 
stalled 110  trouble  has  been  experienced  in  keeping  the 
water  out  of  the  drainage  district. 


TRIAL  OF    LAMP-POSTS  ON   ONLY  ONE    SIDE  OF 
STREET. 


An  interesting  experiment  was  recently  made  in  Chicago 
by  the  South  Park  Improvement  Association  and  the  Uni- 
versity of  Chicago  on  street  lighting  along  Lexington 
.'V venue,  adjoining  the  university  grounds.  Some  temporary 
removable  lamp-posts  were  erected,  each  with  a  250-watt 
tungsten  lamp  in  an  opal  globe.  These  posts  were  first 
placed  125  ft.  apart  along  the  curb  on  one  side  of  the  street 
only.  The  general  effect  obtained  in  this  way  was  noted, 
and  liien  the  installation  was  changed  so  as  to  place  lamps 
on  alternate  sides  of  the  street,  using  the  same  spacing 
of  one  post  for  every  125  linear  ft.  of  street.  It  was  the 
unanimous  decision  of  an  inspection  committee  of  eight, 
consisting  of  engineers  and  others,  that,  in  general  effect 
and  usefulness  on  residence  streets,  having  the  lamp- 
posts all  on  one  side  of  the  street  was  better  than  alter- 
nating them.  This  was  largely  owing  to  the  greater  con- 
trast between  illumination  around  the  lamp  and  midway 
between  which  resulted  when  the  lamps  were  on  alternate 
sides  of  the  street.  The  cost  of  underground  installation 
per  mile  of  street  is,  of  course,  much  less  with  the  lanifis 
all  on  one  side. 


TECHNICAL   TERMS  TO  BE  KEPT  IN  THE  BACK- 
GROUND IN  SELLING. 


In  a  recent  address  before  the  Milwaukee  Electric  Rail- 
way &■  Light  Company  Section  of  the  National  Electric 
Light  Association  Mr.  Egbert  Douglas,  commercial  en- 
gineer of  the  company,  made  some  interesting  observations 
on  selling  electricity  for  lighting.  In  order  to  get  an 
aufiience.  said  Mr.  Douglas,  the  solicitor  must  be  "on  to  the 
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curves"  of  a  successful  salesman.  He  cannot  open  doors  by 
announcing  that  he  is  Mr.  Kilowatt.  The  speaker  went  on 
to  say: 

"In  talking  with  a  prospective  customer  one  must  be 
guarded  in  using  technical  terms,  because  usually  they  are 
anintelligible  and  therefore  tiresome.  To  explain  in  an  off- 
hand way  the  meaning  of  a  technical  term  which  you  use 
is  a  courtesy  you  owe  to- your  prospective  customer.  If  he 
is  familiar  with  it  he  will  at  once  give  a  reply  that  indicates 
as  much.  You  are  on  safe  ground  thereafter.  Much  of 
the  mystery  which  surrounds  the  use  of  electricity  is  due 
to  the'fact'that  the  contact  of  the  public  has  been  too  much 
with  technical  men.  The  job  has  been  over-engineered. 
The  endeavor  of  a  salesman  should  be  to  strip  his  proposi- 
tion of  all  technical  language,  as  far  as  possible,  and  to 
define  those  terms  which  he  must  use  in  stating  his 
proposition." 

THE  "  FRICTIONLESS  "  TREE-TRIMMING  SEASON. 

In  some  parts  of  the  country  the  early  part  of  the  fall 
of  191 1  seems  to  have  given  an  unusual  amount  of  trouble 
from  trees  growing  into  contact  with  electric  wires.  This 
has  probably  been  due  to  the  rapid  growth  following  plenti- 
ful rainfall  after  a  drought.  At  any  rate  some  electric- 
service  companies  have  had  difficulty  in  trimming  trees 
away  from  their  lines  fast  enough  to  keep  ahead  of  the 
growth.  In  addition  to  the  natural  difficulties  encountered 
in  keeping  clear  of  tree  branches  and  twigs  there  is  the 
ever  present  artificial  difficulty,  viz.,  the  objection  of  the 
property  owner  to  having  his  trees  trimmed.  In  some 
cities  and  towns  the  trimming  of  trees  on  the  public  streets 
is  a  matter  under  the  charge  of  some  city  officer  or  com- 
mittee of  the  Council  independent  of  the  property  owner. 
In  either  event  the  trimming  of  trees  is  a  matter  to  tax  to 
the  limit  the  diplomacy  of  the  public-service  company 
manager  and  he  should  see  to  it  that  the  task  is  not  entirely 
given  over  to  linemen  with  more  zeal  than  tact.  Unless 
the  head  lineman  is  possessed  of  unusual  tact  it  is  best  for 
the  manager  of  the  small  company,  or  some  special  repre- 
sentative in  case  of  the  large  company,  to  go  in  advance 
of  the  tree-trimming  gang  and  arrange  with  the  property 
owners.  It  is  sometimes  the  case  that  by  volunteering  to 
do  some  additional  tree  trimming  besides  that  immediately 
around  the  wires  permission  to  trim  will  be  readily  ob- 
tained where  otherwise  it  would  be  withheld.  While  this 
adds  to  the  work  of  tree  trimming  it  doubtless  pays  because 
of  its  effect  on  public  good-will. 

Another  thing  it  is  well  to  remember  is  that  the  season 
of  "frictionless"  tree  trimming  is  when  the  leaves  are  off 
the  trees.  The  average  property  owner  will  object  much 
less  to  tree  trimming  at  such  times  than  during  the  sum- 
mer, when  he  feels  that  he  wants  all  the  shade  it  is  possible 
to  get  and  resents  having  any  little  portion  taken  away. 


isolated  by  other  curbside  switches.  This  distribution 
arrangement  is  best  shown  by  the  accompanying  sketch. 
Fig.  I.  Into  each  of  the  alley  feeders  curb-side  oil  switches 
of  the  type  illustrated  in  Fig.  2  are  inserted  at  the  intersec- 
tion of  their  respective  alleys  with  Ninth  and  Fourteenth 
Streets.     These   switches  are  normally  kept  closed.     The 


OMAHA'S  CURBSIDE  FEEDER  TIE  SWITCH. 


With  the  exception  of  a  500-volt  "power"  circuit,  the 
downtown  central-station  service  of  Omaha,  Neb.,  is  all  al- 
ternating current,  supplied  through  manhole  transformers 
from  2300-volt  feeder  lines  carried  underground  through  . 
the  alleys  of  the  business  section.  These  feeders  thus  run 
parallel  at  one-block  distances  through  the  underground 
district  and  are  numbered  according  to  the  "hundreds"  of 
the  house  numbers  in  the  blocks  which  they  cut. 

.'^s  a  precautionary  measure,  so  as  to  assure  partial  ser- 
vice at  least  in  districts  served  by  a  feeder  that  has  burned 
out  or  grounded,  all  of  the  feeders  are  intercepted  along 
the  main  street  by  a  crosstown  emergency  tie  feeder, 
through  which,  by  switches  at  the  curbs,  any  damaged 
feeder  can  be  energized  after  it=  damaged  section  has  been 
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Tie  Switches  ' 
Noniially  open 


(  Emoiifency  Tie  Feeder.'  Deiid) )  {,„^„pj 

"^  Housfi 

NonuuUy  olosed  ' ' 

Fig.  1 — Scheme  of  Feeder'Layout  in  Underground  District,  Omaha 

emergency  tie  feeder  crosses  the  seven  alley  feeders  a 
Sixteenth  Street,  in  the  heart  of  the  business  section,  an. 
at  each  such  intersection  taps  from  both  lines  are  brough 
up  to  similar  "tie"  curb  switches.  These  switches  are  nor 
nially  kept  open. 

The  alley  feeders  are  only  single-phase  circuits,  but  tli 
tie  feeder  (which  is  ordinarily  held  "dead"  as  a  guar 
against  damage)  is  a  three-phase  250,000-circ.  mil  lead 
and-paper-covered  cable,  taps  from  its  phases  being  brou.c;! 
up  to  the  tie  switches  corresponding  to  the  phase  of  tli 
feeder  to  be  connected. 

One  of  the  23oa-volt  curb-switch  pedestals  is  shown  i 
Fig.  2.  The  switch  itself  is  a  standard  6600-volt  type,  oi 
break,  two-pole  device,  operated  by  an  arm-handle,  tl' 
position  of  which  indicates  whether  the  switch  is  open  c 
closed.  The  pedestal  cabinets  in  which  these  feedi 
switches  are  mounted  are  of  cast  iron  and  measure  over  a 
about  5  ft.  in  height.  They  are,  however,  in  little  evidenc 
to  the  casual  passer-by.  Indeed,  one  may  spend  sever 
days    in    Omaha     without     noticing    the     presence    of    tl 


Fig.    2— Omaha     Curbside    2300-Volt     Feeder    Tie    Switch. 
Pedestai    Open. 

pedestals  on  the  streets.  They  were  cast  locally  from 
signs  made  by  the  Omaha  Electric  Light  &  Power  Cc  - 
pany's  engineers,  and  cost  $27  each.  Altogether  ab  t 
thirty  of  these  curb-switch  pedestals  are  installed  in  .e 
city.  The  hinged  doors  are  provided  with  block  latcH. 
beside  special  locks,  the  keys  to  which  are  carried  by  1  " 
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t  the  company's  underground  department.  .\  tag  attached 
)  each  switch  handle  describes  the  location  of  the  switch, 
igether  with  its  normal  position,  wiiether  open  or  closed, 
"he  switch  photographed  in  Fig.  2  was.  as  shown  by  the 
entiling,   the   emergency   tie   connection   between   the   tie 


gaged  in  securing  new  business,  the  former  company  in 
particular  having  on  its  stafif  a  highly  skilled  Chinese  gas 
and  electric  solicitor  who  works  the  territory  in  close  as- 
sociation with  the  American  solicitor  having  immediate 
supet vision  of  the  Chinese  quarter.  The  present  Chinese 
solicitor  is  Mr.  T  ee  Ling,  an  experienced  interpreter  who 


Fig.   3 — Switch   Pedestal   in    Business  Section. 

'eder  and  alley  feeder  No.  4,  the  latter  tap  being  brought 
1  on  the  left' and  the  emergency  tap  on  the  right  of  the  oil 
-itch.  This  clear  labeling  at  once  informs  any  company 
presentative  unfamiliar  with  the  lines  of  the  position 
I  all  parts. 

The  practical  use  of  the   feeder  switches  will  be  clear 

'.im  the  sketch.     If  a  feeder,  for  instance,  goes  bad  be- 

,  een  Fourteenth  Street  and  Xinth  Street  the  section  can 

cut  out  by  opening  the  two  switches  at  these  points. 

■eanwhile    the    emergency    feeder    is    energized    and   the 

litch  connecting  it  with  the  circuit  in  trouble  is  closed, 

•  (Storing  service   to   all   parts   of   the   feeder  not  directly 

volved  in  the  breakdown.     A   similar   system   of  emer- 

:k-v  switches  has  been  carried  out  on  the  overhead-pole 

'f  the  Omaha  company  and  is  found  to  be  very  valu- 

:ii  maintaining  partial   service   during  injury   and   re- 

to  a  feeder  circuit. 


-ECTRICITY  IN  SAN  FRANCISCO'S  "CHINATOWN." 


the   rehabilitation   of   the   celebrated  quarter   of    San 
isco  known   as   Chinatown   electricity   is   accomplish- 
•t   a   little    in    the    way   of   improving   conditions   of 
nation  and  power  utilization.     Since  the  almost  total 
'ction  of  this  noted  section  of  the  city  by  the  fire 
succeeded  the  great  earthquake  of  1906,  both  Occi- 
and  Oriental  enterprise  have  been  hard  at  work  in 
.-nizing  the  district.     Many  new   and  attractive   mer- 
e  buildings  have  been  erected  and  equipped  with  gas 
lectric  lighting;  electric  power  is  gradually  being  in- 
1   in    small    shops    which    formerly    depended    wholly 
manual   labor;    and   the   telephone's    popularity    has 
le  so  great  that  one  of  the  chief  sights  of  Chinatown 
-mall  exchange  housed  in  a  pagoda  type  of  building, 
Chinese  operators  and  supervision.     Even  the  inner- 
throne  room  of  the  powerful  Chinese  Benevolent  As- 
=  iation   is   equipped    with    a   portable    private   telephone 
^'ich  connects  the  ruling  authorities  of  the  district  with 
'    outside  world. 
practically   all   the   electricity   supplied   to   Chinatown    is 
f  nished  by  the  local  central-station  systems  of  San  Fran- 
•^^o.    Both  the  Pacific  Gas  &  Electric  Company  and  the 
^y  Electric  Company  of  San  Francisco  are  actively   en- 


Fig.    1 — Motor- Driven    Noodle    Factory. 

is  specially  posted  on  the  commercial  phases  of  central- 
station  service  and  who  acts  as  an  informal  information 
bureau,  court  of  appeal  and  emergency  representative  of 
the  operating  department. 

The  attractions  of  Chinatown  as  a  center  of  tourist  in- 
terest are  so  great  that  electric-sign  and  outline  lighting 


Fig.   2 — Motor- Driven   Sewing    Machines. 

are  coming  into  rapid  utilization.  The  accompanying  pho- 
tograph shows  the  extent  to  which  advanced  methods  of 
window  and  outline  lighting  have  been  established  in  the 
Grant  Avenue  and  Dupont  Street  section.  The  large  mer- 
cantile  ret.-jil   hnu?c   of  the   Sing   Fat   Company,   «hown   at 
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the  lelt  in  the  illustration,  is  equipped  with  1341  13-watt 
incandescent  lamps  for  e.\terior  illumination,  396  5o-\vatt 
lamps  and  sixteen  26-watt  lamps  for  interior  illumination.  A 
lo-hp  electric  elevator  is  also  operated  in  this  establish- 
ment, and  six  5-amp  arc  lamps  are  in  regular  service.  The 
Sing  Chong  Company,  a  wholesale  and  retail  house  in  the 
same  district,  operates  nightly  2500  13-watt  lamps,  ten 
.Vernst  lamps  of  the  four-glower  size  and  12^  hp  in  elec- 
tric motors.  The  Canton  Bazaar  operates  802  13-watt 
lamps  on  the  outside  of  the  building  and  360  lamps  of 
from  7  watts  to  25  watts  rating  elsewhere.  The  outline 
lighting  of  the  pagodas  of  these  establishments  is  the 
source  of  many  favorable  comments  from  tourists  seeing 
Chinatown  during  the  evening,  and  the  business  is  attrac- 
tive from  the  central-station  point  of  view  on  account  of 
its  protracted  character,  the  season  being  practically  con- 
tinuous throughout  the  year  and  the  demand  well  sus- 
tained through  the  evening  hours.  Electric  signs  are  used 
to  a  considerable  extent  by  Chinese  restaurants  in  adver- 
tising chop  suey  and  other  gastronomic  attractions  peculiar 


1: 

Nl^lb 

I'-^^if-r; 

pi.»'  —  - 

Fig.   3 — Electric   Lighting   In   Chinatown,   San    Francisco. 

to  the  district.  Street  lighting  by  grouped  installations  of 
tungsten  lamps  mounted  on  iron  poles  with  translucent 
globes  has  also  attained  some  favor  in  the  better-lighted 
portion  of  Chinatown. 

The  use  of  electric  motors  in  Chinatown  is  at  present 
confined  largely  to  the  operation  of  sewing  machines  and 
to  the  running  of  machinery  in  noodle  factories.  At  pres- 
ent there  are  about  a  dozen  factories  in  Chinatbwh.for  tlie 
production  of  underwear,  overalls  and,  ^miscellaneous 
clothing.  In  a  representative  shop  twenty-eighty  sewing 
machines  are  belt-driveij  in  two  groups  by  two  2-hp,  220- 
volt,  three-phase  induction  motors  mounted  on  a  platforrri 
in  the  basement  below  the  sewing-room,  all  the  wiring  being 
in  conduit,  with  condulet  fittings  and  inclosed  fuses.  In 
another  shop  of  the  same  character  producing  forty  dozen 
pairs  of  overalls  daily  sixteen  sewing  machines  are  belt- 
driven  by  a  2-hp,  220-volt,  direct-current  motor,  a  3-hp 
motor  being  used  in  driving  two  buttonhole  machines. 
Conduit  wiring  is  also  used  in  tliis  installation. 

.\t  the  Canton  noodle  factory  n  2-hp,  220-volt  induction 


motor  drives  on  the  group  plan  a  dough-mixer,  a  roUe 
and  a  noodle  machine,  the  motor  being  located  in  the  base 
ment  and  controlled  by  a  starting  switch  in  the  machine 
room.  Probably  the  largest  noodle  factory  in  Chinatowi 
is  the  San  Francisco  branch  of  the  Hong  Kong  noodl 
factory,'  which  is  equipped  with  a  dough-mixer,  cutter  am 
two  noodle  machines,  belt-driven  through  a  countershaf, 
from  a  5-hp,  220-volt  induction  motor  mounted  on  a  plat 
form  above  the  level  of  the  operators'  heads.  The  long 
hour  operation  of  these  factories  renders  them  desirabl 
customers  of  central-station  service,  since  the  revenu 
derived  from  even  a  small  motor  operated  for  many  hour 
daily  tends  to  exceed  that  secured  from  a  larger  plant  ru 
intermittently.  The  prevailing  opinion  that  many  dar 
mysteries  may  be  found  in  Chinese  food  products  of  th 
simpler  type  is  soon  dispelled  by  a  visit  to  one  of  thes 
motor-driven  establishments,  in  which  the  cleanliness  of  ti- 
electric  drive  is  a  factor  which  appeals  forcibly  to  tl 
proprietors  apart  from  its  value  as  a  source  of  steady  an 
tconcmical  motive  power. 


Wiring  and  Illumination 


DISADVANTAGE  OF   GAS-LIGHTING  IN  THE 
MATTER  OF  HEAT. 

Addressing  the  Alilwaukee  Company  Section  of  the  N. 
L.  A.  at  a  recent  meeting,  Mr.  Egbert  Douglas,  sales  ma 
ager  of  the  Milwaukee  Electric  Railway  &  Light  Compan 
gave  as  one  reason  for  the  superiority  of  electricity  in  coi 
petition  with  gas  for  lighting  the  fact  that  the  form 
radiates  only  about  one-eighth  as  much  heat  for  the  sar 
quantity  of  illumination.  In  a  store  the  heat  of  gas  "arc 
is  sufficient  to  raise  the  temperature  from  3  to  5  deg.,  a: 
this  in  summer  has  a  marked  effect  in  diminishing  t 
number  of  customers  entering  the  store.  If  the  net  month 
profits  are  $200  a  month  they  will  be  reduced  $20  a  men 
if  one  person  in  ten  avoids  the  store  owing  to  the  heat 
the  gas  lamps.  Obviously,  therefore,  electric  light  is  woi 
$20  more  a  month  than  gas.  It  may  be  assumed  also  tb 
the  effect  of  diminished  sales  will  continue  through  t 
whole  year,  for  it  is  reasonable  to  suppose  that  those  w 
avoid  the  gas-lighted  store  will  acquire  the  habit  of  buyi 
elsewhere.  Speaking  of  the  effect  of  high  temperature 
sales,  Mr.  Douglas  mentioned  the  fact  that  the  soda  foi 
tain  which  does  the  most  business  in  a  certain  city  cools  ■ 
store  by  using  about  four  times  as  much  energy  for  elect 
fans  as  the  average  soda  fountain. 


CONDUIT  WIRING  TO  BE  REQUIRED   IN  BUIl 
INGS  OF  CERTAIN  CLASSES  IN  PITTSBURGH 


The  Department  of  Public  Safety,  Bureau  of  Electric  . 
of  the  city  of  Pittsburgh,  Pa.,  has  just  issued,  in  the  f< ' 
of  a  circular  letter,  a  supplement  to  Rule  No.  24,  page  > 
of  the  Pittsburgh  Wiring  Manual  of  1910,  which  mod:  •> 
the  existing  requirements  affecting  the  method  of  instal  g 
wiring  in  certain  classes  of  buildings.  It  also  makes  a  :«' 
regulation  regarding  the  locating  of  switches  in  sclo' 
buildings.    The  text  of  the  letter  is  as  follows: 

"On  and  after  Dec.  i,  191 1,  all  buildings  used  Jr 
schools,  auditoriums,  churches,  places  of  amuseffit, 
garages,  storerooms,  storeroom-dwellings,  apartments,  w  e- 
houses,  office  buildings  and  places  of  business  must  1 '« 
wiring  installed  with  rigid  conduit,  flexible  steel  condu.or 
armored  conductors  with  the  necessary  fittings,  inclu  ig 
outlet  boxes,  condulets,  bushings,  lock-nut  and  all  c  er 
fittings  necessary  to  make  a  coinplete  and  perfect  jo  of 
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onduit  installation.  In  places  where  the  work  is  exposed 
letal  molding  with  approved  fittings  will  be  allowed. 

"In  all  buildings  used  for  school  purposes  switches  con- 
rolling  each  circuit  must  be  placed  on  the  tablet  board; 
aid  tablet  boards  must  be  placed  in  hall  on  each  floor  and 
lust  contain  the  requisite  number  of  switches  controlling 
imps  in  each  room  on  said  floor." 

It  is  understood  that  the  placing  of  switches  on  tablet 
cards  in  school  building  halls  is  to  be  required,  so  that  the 
witches  will  be  inaccessible  to  the  school  children.  Some 
ifficulties  have  been  experienced  in  the  past  due  to  the 
oungsters  playing  with  the  switches. 


FORM  FOR  BUILDING  CONCRETE  MANHOLES. 


By  W.  p.  Munger. 
As  the  building  of  concrete  manholes  becomes  more  gen- 
ial engineers  are  confronted  with  the  problem  of  forms. 
■  a  special  form  is  built  up  for  each  manhole  the  cost  is 
rgh,  and  if  a  standard  form  is  made,  so  as  to  make  all 
anholes  of  the  same  size,  some  manholes  will  be  alto- 
^nhe^  too  small  for  the  cables  entering  them  and  the  trans- 
•rmers  they  must  hold. 

To  meet  this  demand  of  adaptability,  low  first  cost,  low 
'ist  of  operation  and  maintenance,  the  form  shown  was 
•signed  and  used  on  some  recent  conduit  installations. 
he  form  is  built  up  of  four  kinds  of  members,  3-ft.  side 
eces,  2-ft.  side  pieces,  corner  pieces  and  wedges,  all  of  the 
^mbers  when  in  place  being  8  ft.  tall.  The  3-ft.  and  2-ft. 
de  pieces  are  made  of  a  framework  composed  of  %-in.  by 
in.  dressed  pine,  securely  nailed  and  covered  with  No.  24 
;  ge  galvanized  iron  nailed  on  with  galvanized  nails.    The 


for    Concrete    Manhole. 


C'oer  pieces  are  similarly  constructed,  except  that  the 
c<ering  is  bent  to  12-in.  radius,  so  as  to  give  round  corners 
"■•.he  finished  manholes.  The  wedges  have  a  i-in.  face 
*\  i/4-in.  back  and  are  drilled  with  7/16-in.  holes  to 
•"ch  those  drilled  in  the  corner  and  side  pieces.  For 
a:;mbling  in  the  hole  sufficient  ^-in.  by  6>4-in.  carriage 
°'s,  with  thumb  nuts  and  washers,  are  provided  to  bolt 
*Ji  member  to  each  of  its  neighbors  four  times.  For 
ss'mbling  there  must  also  be  provided  sufficient  braces, 
bi  as  they  can  be  used  again  and  again  their  cost  is 
eligible. 


In  using  these  forms,  which  are  set  up  and  taken  down 
by  common  labor,  it  was  found  that  the  wedges  became  so 
tightly  bound  that  the  men  removed  them  with  picks,  and 
several  wedges  were  destroyed  in  this  manner.  The  cost 
of  new  wedges  is  small,  however. 

By  properly  choosing  the  units  the  sides  of  manholes  hav- 
ing a  floor  area  of  from  4  ft.  by  4  ft.  to  12  ft.  by  12  ft.  (by 
even  feet)  can  be  poured. 


ILLUMINATION    FOR    READING     REQUIRED     BY 
DIFFERENT  EYES. 


By  J.  R.  Cravatii. 

In  a  paper  before  the  last  conv^^nt; o  1  of  the  Illuminating 
Engineering  Society,  at  Chicago,  in  October,  1911,  the 
writer  reported  the  results  of  tests  on  twelve  different  per- 
sons or  "subjects"  to  determine  the  amount  of  light  re- 
quired for  reading  under  several  different  conditions. 
While  those  tests  were  primarily  for  the  ■  ;;rpose  of  deter- 
mining the  influence  of  different  lighting  s>.--cms  and  sur- 
roundings upon  the  light  required,  they  were  ai-o  intended 
to  show  the  variations  between  different  individuals,  which 
must  be  provided  for  in  practice  when  designing  the  illu- 
mination system  of  any  large  office  space  used  by  a  num- 
ber of  persons.  For  the  benefit  of  those  not  familiar  with 
that  paper  it  may  be  said  that  the  tests  faile  '  10  reveal  any 
decided  difference  in  the  illumination  requir^jj  with  direct 
as  against  indirect  lighting  for  medium-sized  office  spaces 
under  ordinary  commercial  working  conditions.  The  results 
effectually  disproved  the  theory  which  has  been  held  by 
some  that  more  illumination  is  required  with  ordinary  com- 
mercial indirect  lighting  than  with  a  direct-lighting  system. 
The  tests  further  indicated  very  strongly  that  the  glare 
received  from  the  paper  which  was  being  read  obtruded 
itself  in  such  an  annoying  manner  that  in  most  cases  it 
caused  the  subjects  under  test  to  call  for  more  light  than 
was  called  for  under  less  annoying  condi'.'ons.  Yet  under 
none  of  the  conditions  in  these  tests  was  the  gl^re  sufficient 
to  be  distinctly  noticeable  or  to  prevent  reaamg. 

Glare  from  paper  is  more  or  less  present  with  both 
direct  and  indirect  systems,  but  the  more  ditTuse  the  illu- 
mination and  the  smaller  the  amount  of  light  received  on 
the  paper  from  one  direction  the  less  the  amount  of  annoy- 
ing glare  which  it  is  possible  to  receive  from  the  paper. 
Less  trouble  from  glare  from  the  paper  is  therefore  likely 
to  be  experienced  with  indirect  diffused  lighting  systems 
and  with  direct  lighting  from  a  large  number  of  scattered 
small  units  than  with  those  in  which  a  considerable  portion 
of  the  light  at  any  point  is  received  from  one  direction.  It 
is,  of  course,  true  that  it  is  quite  possible  to  avoid  glare 
from  the  paper  by  shifting  or  tilting  the  paper  to  such  an 
angle  that  the  regular  reflection  from  the  glass  does  not 
enter  the  eye.  We  do  this  instinctively  as  a  rule,  but  in 
general  office  desk  work  it  is  frequently  inconvenient  to  do 
so.  Furthermore,  we  reduce  the  illumination  of  the  page 
by  so  doing,  which  naturally  raises  the  question  whether 
a  system  of  illumination  highly  efficient  as  measured  by 
photometer  and  wattmeter  is  really  the  most  efficient  if  a 
considerable  portion  of  the  efficiency  has  to  be  thrown 
away  to  get  comfort.  In  other  words,  shall  we  sacrifice 
our  efficiency  at  the  reading  page  or  in  the  system  of 
lighting  itself?  These  are  points  which  are  certainly  worth 
further  study. 

In  the  tests  before  referred  to  the  writer  found  that  under 
the  most  favorable  conditions,  with  the  least  amount  of  glare 
reaching  the  eye  from  the  paper,  the  minimum  amount  of 
illumination  considered  comfortable  for  continuous  reading 
varied  in  the  twelve  subjects  tested  from  0.42  ft.-candle  to 
1.48  ft. -candles.  The  amount  considered  ample  by  the 
various  subjects   varied   from  0.72   ft.-candle  to  2.37   ft- 
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candles.  This  certainly  shows  a  great  difference  in  eyes 
and  accounts  for  some  of  the  troubles  illuminating  en- 
gineers have  had  in  trying  to  suit  a  number  of  people  work- 
ing in  the  same  office  under  the  same  conditions.  The 
opinion  was  expressed  by  the  writer  in  the  paper  referred 
to  that  subjects  could  doubtless  have  been  found  had  time 
permitted  which  would  have  required  even  more  light  than 
any  of  the  twelve  tested.  I  am  informed  by  oculists  that 
the  retina  usually  becomes  less  sensitive  with  advancing 
age,  and  that  this  lack  of  sensitiveness  cannot  always  be 
made  up  for  by  the  use  of  glasses. 

Since  my  convention  paper  I  have  had  opportunity  to 
make  reading  illumination  tests  on  a  subject  forty-seven 
years  of  age  who  required  nuicii  more  light  tlian  any  of 
those  in  the  previous  tests  under  similar  conditions.  The 
conditions  of  the  tests  were  not  identical  with  those  of  the 
previous  twelve,  but  were  sufficiently  close  to  serve  all 
practical  purposes.  The  tests  were  made  in  a  room  having 
light  cream  ceilings,  which  was  about  15  ft.  square  and 
had  walls  8  ft.  high.  A  single  lamp  with  a  clear  prismatic 
reflector  was  placed  about  2  ft.  from  the  ceiling  at  the  left 
of  the  subject,  and  the  latter  received  no  glare  from  the 
paper.  The  Saturday  Evening  Post  regular  reading  type 
was  used,  as  in  the  former  tests.  The  light  was  dimmed  by 
means  of  a  rheostat  and  then  raised  to  the  values  selected 
by  the  subject.  This  subject  required  an  average  of  3.6 
ft.-candles  as  the  minimum  amount  comfortable  for  con- 
tinuous reading  and  4.5  ft.-candles  as  the  amount  con- 
sidered ample.  This  subject  has  worn  glasses  for  many 
years  for  reading;  in  youth  he  was  near-sighted,  but  he  is 
now  far-sighted  when  unaided  by  glasses.  The  subject  in 
the  five  tests  made  showed  a  very  small  percentage  of 
variation  from  the  average,  and  seemed  to  have  a  verv 
definite  idea  of  the  amount  of  light  required.  He  could 
not  read  at  all  without  conscious  eye  strain  at  values  which 
any  of  the  subjects  previously  tested  would  have  considered 
ample. 

These  tests  simply  show  what  latitudes  of  individual  re- 
quirements mu.sj  be  provided  for  when  designing  illumina- 
tion systems.  The  writer  has  good  reasons  to  believe  that 
subjects  could  be  found  who  would  require  more  light  than 
the  one  just  tested.  It  is  necessary  now  for  illuminating 
engineers  and  their  clients  to  ascertain  how  far  any  system 
of  general  illumination  should  go  in  meeting  the  desires  of 
certain  individuals  requiring  an  abnormal  amount  of  light. 
That  there  should  be  a  limit  somewhere  goes  without  say- 
ing. At  the  present  time  this  feature  is  undoubtedly  one 
of  the  most  troublesome  elements  involved  in  the  design  of 
the  illumination  of  large  offices. 


REMOTE  CONTROL  OF  ORNAMENTAL  BLOCK 
LIGHTING  AT    PEORIA,  ILL. 


Five  city  blocks  in  Peoria,  111.,  are  now  equipped  with 
ornamental  post  lighting,  six  standards  on  each  curb  of 
each  block.  Each  post  carries  four  6o-watt  tungsten  lamps 
and  one  loo-watt  tungsten  lamp,  the  latter  burning  all  night, 
while  the  former  are  extinguished  at  midnight.  The  lamps 
are  operated  at  the  expense  of  the  city,  but  were  installed 
by  the  adjoining  property  owners  at  a  cost  of  $2  per  front 
foot,  the  conduit  being  laid  coincidently  with  the  repaving 
of  the  streets.  As  a  result  of  these  first  five  blocks  of  orna- 
mental lighting  it  is  understood  that  at  least  twenty-five 
blocks  additional  are  planned  to  be  similarly  equipped. 

The  group  of  six  posts  on  each  curb  of  the  present  instal- 
lation are  controlled  from  a  solenoid-operated  switch,  all  ten 
of  the  group  circuits  being  thus  manipulated  directly  from 
the  power  plant  for  turning  on  and  off  the  all-night  and 
the  till-midnight  lamps.  The  movement  of  the  solenoid  in 
these  switches  is  opposed  by  a  spring,  and  all  the  windings 
are  connected  in  series  by  an  extra  wire  pulled  through  the 


conduit  runs.  To  light  all  the  lamps  on  the  posts  a  current 
of  8  amp  is  sent  through  this  control  circuit,  pulling  the 
solenoids  to  their  extreme  position,  where  contacts  are 
made  to  light  all  the  lamps.  After  12  o'clock  the  control- 
current  strength  is  reduced  to  4  amp,  thereby  allowing  the 
spring  to'  pull  the  switch  off  the  contacts  for  the  6o-watt 
lamps  but  keeping  the  loo-watt  lamps  in  service  at  the  tops 
of  the  posts.  This  scheme,  of  course,  requires  a  sustained 
current  to  hold  the  switch  on  the  "on"  positions.  I'.xperi- 
ments  are  now  being  made  with  an  improved  switch,  in 
which  a  momentary  impulse  serves  to  close  and  open  the 
respective  contacts,  the  control  circuit  being  at  other  times 
dead. 

Other  local  experiments  have  taken  the  form  of  impress- 
ing superimposed  alternating  currents  of  different  fre- 
quencies on  the  main  lighting  circuits  to  operate  har- 
monically adjusted  switches.  The  Peoria  Gas  &  Electric 
Company  has  a  number  of  flat-rate  display  lighting  services, 
which  must  now  be  turned  off  by  patrolmen  at  variou* 
hours,  and  these  it  is  hoped  to  control  from  the  povvei 
house,  shutting  oft'  the  9,  10,  11  and  12  o'clock  services  al 
their  respective  hours  by  the  aid  of  impulses  over  the  light 
ing  mains  and  without  disturbing  other  installations. 

The  Peoria  company  also  has  in  service  a  number  0 
single-unit  multiple-type  boulevard  lamps  on  one  of  thi 
principal  residence  thoroughfares  of  the  city.  This  mul 
tiple  circuit  is  lighted  and  extinguished  at  the  same  hour 
as  the  regular  city  arc  lighting,  being  controlled  from  ■ 
solenoid  switch,  inserted  in  series  with  the  arc  circuit,  whicl 
closes  when  the  arc  lamps  are  lighted.  An  arrangemen 
similar  to  this,  used  at  Toledo,  Ohio,  was  described  an 
illustrated  in  the  Electrical  World  of  Oct.  20,  1910. 


Letters  to  the  Editor. 


Visual  Acuity  and  Pupillary  Aperture. 


To  the  Editor  of  Electrical  World : 

Sir: — I  am  much  interested  in  running  over  Professt 
Ashe's  contribution  to  this  subject  in  your  issue  of  Oc, 
28,  which  is  certainly  not  without  importance,  particular 
in  its  bearing  on  the  use  of  acuity  photometers.  Ho\ 
ever,  I  must  again  call  attention  to  the  fact  that  the  coi 
ditions  in  my  own  experiments,  quoted  in  the  Electric 
World  of  May  11,  entirely  eliminated  all  questions  of  tli 
sort.  In  these  experiments  the  settings  were  made  f' 
equal  acuity  on  contiguous  reading  targets  illuminated  1 
the  two  lights  respectively,  which  targets  were  view 
simultaneously  by  the  same  eye.  The  two  were,  therefo' 
always  viewed  with  identical  pupillary  aperture  so  far  as 
given  balance  was  concerned,  this  aperture  being  dett 
mined  by  the  conjoint  illumination  from  the  two  sourc 
There  was  not  the  slightest  opportunity,  therefore,  for  a 
differential  effect  due  to  pupillary  aperture,  and  the  ab: 
lute  size  of  the  pupil  was  a  matter  of  no  importance,  sir 
if  it  affected  acuity  at  all,  the  two  targets  were  necessar 
affected  simultaneously  and  to  the  same  degree,  from  i 
very  conditions  of  the  experiment. 

The  diaphragm  which  was  used  merely  had  the  en  ■ 
of  holding  the  actual  working  aperture  of  the  pupil  stes ' 
so  that  similar  conditions  would  exist  in  successive  re;  ■ 
ings  under  varying  illumination.  As  a  matter  of  fact,  > 
presence  was  not  found  to  exercise  any  perceptible  influei- 
on  the  acuity  observed,  doubtless  because  the  pupill  *' 
aperture,  within  the  range  of  illuminations  used,  did  t 
\-ary   enough   to   affect   materially   the   absolute   acuity. 

In    a   non-simultaneous    comparison    of    acuity   value: 
am  inclined  to  think  the  use  of  the  stop  would  always  e 
advisable  as  a  precaution,  particularly  in  dealing  with  v  y 
faint  illuminations  where  the  pupil  naturally  works  at  c'- 
'iderably  widened  aperture.     There  is  no  doubt  that  va  '- 
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tions  in  pupillary  aperture  do  affect  the  absolute  value  of 
acuity  very  perceptibily  in  working  without  a  diaphragm  in 
varying  light.  The  cause  of  this  condition  is  perfectly  well 
known,  being  simply  that  the  refracting  system  of  the  eye 
is  afflicted  with  zonal  aberrations  which  come  into  play 
when  the  pupil  is  sufficiently  widened.  For  this  reason  tlie 
eye  ordinarily  becomes  somewhat  myopic  in  very  dim 
light.  There  may  be  in  cases  of  astigmatism  a  material 
change  in  the  errors  of  refraction  due  to  that  cause  also. 
These  variations  render  absolute  acuity  measurements 
troublesome,  and  it  was  because  of  them  and  the  diflficuUies 
due  to  varying  adaptation  that  I  resorted  to  the  balance 
,for  equal  acuity,  which  eliminates  both.  Attempts  at  meas- 
uring absolutely  pupillary  aperture  are  so  unsatisfactory, 
;as  Professor  Ashe  indicates,  and  as  everyone  who  has  ex- 
iperimented  with  it  has  found,  that  it  is  hard  to  under- 
stand how  anyone  could  seriously  have  proposed  such  meas- 
Uirements  as  a  basis  for  photometry :  yet.  strange  to  say, 
It  his  has  been  done. 

I  I  am  glad  to  note  that  Professor  Ashe  adheres  to  his 
isteady.  and  I  think  well-founded,  faith  in  the  flicker  pho- 
:Mnieter  as  an  instrument  for  heterochroniatic  measure- 
,ments.  It  may  not  be  altogether  perfect,  but  it  seems  to 
me  to  be  open  to  fewer  objections  and  to  show  fewer 
'troublesome  sources  of  error  than  any  other  instrument  yet 
■devised  for  such  use. 

i    In  closing  I  would  suggest  to  any  readers  of  the  Elec- 

"iral  ]]'orld  who  may  want  to  follow  up  this  interesting 

!cr  of  the  pupil  and  its  reactions  to  get  and  study  Lud- 

Bach's   '"Pupillenlehre."      It   is   a   very   thorough   and 

■  licial  resume  of  the  present  knowledge  of  the  subject, 

'.ind  .particularly  rich  in  references  to  the  somewhat  scat- 

•rred  literature. 

'  stall,  .^[ass.  Louis  Bei.l. 


Condensation  in  Interior  Conduit. 


■lie  Editor  of  Electrical  World: 
'K : — I   notice   in   your   issue   of   Oct.   7  a   note   entitled 


"Condensation  in  Rigid  Conduit,"  from  which  1  gather  that 
in  your  country  there  is  the  same  trouble  from  condensa- 
tion in  steel  and  iron  conduits  which  is  experienced  in 
England. 

(-)vcr  twelve  years  ago  the  .Sun  IMectrical  Company,  Ltd.. 
investigated  this  complaint,  and.  as  the  outcome  of  experi- 
ments lasting  over  a  considerable  number  of  years,  it  intro- 
duced in  1907  the  "Kalkos"'  system  of  conduit  wiring.  In 
this  .system  the  tubes  are  made  of  brass  of  special  com- 
position timie<l  inside  and  out.  Owing  to  the  high  heat 
conductivity  of  these  tubes  the  temperature  inside  quickly 
follows  that  of  the  atmosi)here,  and  thus  there  is  no  cool- 
ing of  the  air  and  condensation  does  not  take  place.  More- 
over, the  system  is  absolutely  watertight  when  correctly 
installed  even  at  the  switch  and  light  points. 

Your  contributor  suggests  using  weatherproof  insula- 
tion ;  this,  too.  is  recommended  by  the  leading  steel  conduit 
makers  in  this  country,  and  cable  manufacturers  are  also 
making  special  weatherproof  cables  for  drawing  into  steel 
and  iron  conduit.  We,  on  the  other  hand,  recommend  the 
use  of  taped  wires  only — that  is,  wires  taped  but  not 
braided — and  many  hundreds  of  miles  of  this  class  of  cable 
have  been  drawn  into  "Kalkos"  conduits  without  any  signs 
of  breakdown.  We.  moreover,  give  a  guarantee  to  replace 
all  wires  of  standard  grade  which  fail  owing  to  condensa- 
tion, if  installed  under  our  standard  specification. 

Regarding  earthing,  the  whole  system  is  earthed,  and 
owing  to  the  high  current-carrying  capacity  of  the  tubes, 
which  in  most  instances  is  greater  than  that  of  the  installed 
wires,  the  grounding  is  ideal.  Dollies  of  all  switches  are 
earthed  so  that  there  is  absolutely  no  risk  of  shock  even 
should  they  break  down.  Our  switch,  it  may  be  added,  is 
an  ordinary  tumbler,  but  at  the  same  time  is  absolutely 
watertight. 

The  "Kalkos''  system  is  being  largely  installed  in  Eng- 
land in  factories,  breweries,  laundries  and  places  where 
.screwed  iron  tubes  have  failed  owing  to  the  bad  conditions, 
and  in  no  case  has  there  been  any  complaint  regarding  this 
system. 

London.  England.  E.   R.  Morton. 
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Generators,  Motors  and  Transformers. 

"red  Regulation  of  Large  Induction  Motors. — A.  Hey- 
i>. — The  author  gives  a  review  of  a  system  which  he  has 
■loped  in  connection  with  the  Siemens-Schuckert  Com- 


Fig.   1— System   of   Speed    Regulation. 


induction  motor  to  be  regulated,  i,  2  and  3  are  the  con- 
ductors of  the  three-phase  supply  network,  and  6  is  a  fre- 
quency changer  in  form  of  a  commutator  motor  driven  by 
a  small  induction  motor  c.  The  primary  of  the  driving 
motor  c  is  connected  to  the  network,  while  the  rotor  is 
connected  to  the  rotor  of  the  main  motor  a  so  that  it  must 
revolve  with  the  same  positive  or  negative  slip  as  the  main 


'^     T     T     -P    ^ 

"iPound 

mi::. 

'lii^irta   Foil. 

Fig.   2 — Insulation   of   Colls   for    High-Tension    Machines. 


any.     The    system    is    especially    applicable    to    plants    in  motor.     The   frequency  change  b  is  a  commutator  motor, 

•  hich  speed  regulation  of  induction  motors  of  such  large  the  commutator  brushes  of  which  are  connected  to  the  rotor 

utput  is  required   that  commutator   motors   could   not   be  of  the  main  motor  a.  while  the  .slip-rings  of  the  commutator 

sed.    The  system  is  shown  in  Fig.  I,  where  a  is  the  main  motor  b  are  connected  to  the  network  through  the  inter- 
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mediary  of  the  adjustable  transformer  t.  Tlie  differences 
of  this  arrangement  from  others  are  discussed  and  the 
excellent  utilization  of  the  active  material  and  the  high 
efficiency  are  claimed  to  be  special  advantages  of  this  sys- 
tem.— EU-k.  Zeit.,  Oct.  19. 

Insuhition  of  Coils  for  High-Tcnsion  Machines. — K. 
Perlewitz. — It  has  been  repeatedly  found  that  the  insula- 
tion of  coils  of  high-tension  machines  may  break  down  in 
time  owing  to  chemical  changes.  It  has  further  been  found 
that  these  chemical  changes  occur  only  when  there  arc 
spaces  filled  with  air  in  the  interior  of  the  coils.  All  the 
troubles  may  be  avoided  by  eliminating  these  air  spaces. 
The  firm  of  Emil  Haefely  in  Basel  uses  the  arrangement 
shown  in  Fig.  2,  in  which  air  spaces  within  the  coils  are 
entirely  avoided  and  the  conductors  as  far  as  they  are 
placed  within  the  slots  are  covered  with  an  insulating  layer 
corresponding  to  the  slot  cross-section.  The  external  in- 
sulating cover  of  the  coil  is  made  from  so-called  niicarta 
foil.  Micarta  foil  consists  of  a  carefully  selected  paper 
0.04  mm  in  thickness  covered  with  fine  mica  sheets  of  0.08 
nmi  thickness  by  means  of  a  special  varnish.  The  spaces 
between  the  different  conductors  are  first  completely  filled 
with  a  compound,  a  layer  of  cotton  ribbon  is  then  wound 
around  the  coil,  and  finally  the  coil  is  covered  with  a  layer 
of  micarta  foil.  By  means  of  a  process  which  may  be  com- 
part'd  with  the  use  of  a  flatiron  the  coil  is  heated  under 
application  of  pressure  whereby  the  whole  coil  becomes  a 
solid  unit  without  any  air  spaces. — Elck.  Zeit..  Oct.  12. 

Lamps  and  Lighting. 

M etallic-Filament  Lamps. — An  article  on  a  recent  reduc- 
tion in  the  prices  of  metallic-filament  lamps  in  England. 
In  the  case  of  osram  lamps  the  list  price  of  the  200-260-volt, 
32-watt,  40-watt  and  55-\vatt  lamps  has  been  reduced  to 
75  cents  (instead  of  93  cents  and  $1),  and  the  100-135-volt, 
17-watt,  25-watt,  32-watt  and  55-watt  sizes  are  now  sold  at 
62  cents.  The  price  of  the  new  200-260-volt,  20-watt  lamp 
is  81  cents.  Similar  reductions  have  been  made  in  other 
types  and  makes  of  metallic-filament  lamps.  Thus  tungsten 
lamps  with  drawn-wire  filaments  are  now  sold  at  62  cents 
each  for  the  ioo-125-volt,  17-watt,  25-watt,  30-watt,  40-watt 
and  60-watt  sizes,  and  at  75  cents  for  the  200-260-volt,  30- 
watt,  40-watt  and  60-watt  sizes.  Tantalum  lamps  from 
200  volts  to  250  volts  sell  at  75  cents. — Lond.  Elec.  Eng'ing, 
Oct.  19. 

Sealing  Wires  Into  Glass. — A  note  on  a  recent  British 
patent  (1880,  Oct.  12,  1911)  of  G.  B.  Burnside.  The  wire 
is  placed  through  a  small  aperture  in  the  glass  or  other 
vitreous  substance  and  heated  by  a  blowpipe  flame  until 
perfect  cohesion  between  the  two  takes  place.  The  seal  is 
then  removed  from  the  flame,  and  when  at  a  dull  red  heat 
it  is  cooled  by  gradually  increasing  immersions,  of  about 
tw'o  or  three  seconds'  duration,  in  some  sperm  or  similar 
oil  or  in  wax.  For  currents  above  15  amp  round  tubular 
conductors,  plugged  with  a  conducting  material,  are  em- 
ployed. This  form  is  very  useful  for  mercury-vapor  lamps 
or  rectifiers,  as  the  tubular  cell  is  made  of  a  substance  that 
does  not  form  an  amalgam,  and  thus  protects  the  copper 
from  the  mercury. — Lond.  Elcc.  Eng'ing,  Oct.  19. 

Generation,   Transmission   and    Distribution. 

Electric  JVinding  Machines. — W.  Philippi. — The  first 
part  of  a  paper  read  before  the  Berlin  Electrical  Society 
on  the  different  systems  of  electric  winding.  The  author 
first  discusses  the  use  of  the  induction  motor,  although  it 
has  not  found  favor  in  Germany  for  winding  purposes. 
He  then  takes  up  the  use  of  the  three-phase  series  motor 
and  the  double-commutator  motor  of  Deri.  All  these  mo- 
tors need  a  gearing  since  they  cannot  be  built  for  such  low 
speeds  that  they  can  be  coupled  directly  w-ith  the  winding 
axle.  The  author  then  takes  up  the  discussion  of  the  use 
of  direct-current  motors,  which  are  being  employed  to  a 
far  greater  extent  for  winding  machines,  in  connection  with 


the  well-known  Ward  Leonard  system.     The  paper  is  to  be 
concluded. — Elek.  Zeit..  Oct.  19. 

Energy  Transmission  to  Rome. — J.  Reyval. — An  illus- 
trated article  on  the  Tivoli-Rome  and  the  Subiaco-Ronie 
transmission  lines,  which  are  worked  in  parallel.  The  tram- 
ways of  Rome  are  supplied  with  energy  from  the  system 
by  means  of  a  converter  station  operating  in  parallel  with  a 
storage  battery.  The  tramway  load  has  improved  the 
power  factor. — La  Luini'crc  Elcc.  Oct.  14. 

Traction. 

Tramway  Convention. — Zehme. — An  account  of  the  thir- 
teenth annual  convention  of  the  German  Association  of 
Street  Railway  and  Light  Railway  Companies.  Among  tla- 
engineering  papers  presented  at  the  convention  there  was 
one  by  Drewes  on  the  use  of  motor-cars  on  light  railways, 
one  by  Lehrmann  on  interpole  motors  for  traction,  one 
by  Kayser  on  lighting  systems  for  electrically  operated  light 
railways  (the  use  of  metallic-filament  lamps  being  advo- 
cated), one  by  Draeger  on  lighting  systetns  for  steam- 
operated  light  railways  (the  use  of  acetylene  lighting  bein^ 
advocated),  and  a  paper  by  Eichel  on  the  development  o' 
alternating-current  railways. — Elck.  Zeit.,  Oct.  12. 

Interpole  Motors  for  Traction. — Lehrmann. — An  a.h- 
stract  of  a  paper  presented  at  the  recent  convention  of  thi 
German  Association  of  Street  Railway  and  Light  Railwai 
Companies.  The  results  obtained  with  interpole  motors  b; 
fifty-six  German  companies  with  6372  motor  cars  are  given 
One  thousand  two  hundred  and  forty-one  of  these  cars  ari 
now  equipped  with  interpole  motors.  The  number  of  thos' 
companies  in  which  more  than  20  per  cent  of  the  motor  car 
are  equipped  with  interpole  motors  has  increased  in  th 
last  two  years  from  six  to  thirty.  The  expected  favorabl 
effects  on  the  cost  of  maintenance  due  to  the  use  of  inter 
pole  motors  have  already  manifested  themselves,  improve 
ments  being  shown  in  the  time  spent  for  attendance  an. 
cleaning  of  the  commutators  and  in  the  life  of  the  brushe; 
In  several  new  plants  higher  emfs  than  the  usual  500  volt 
or  600  volts  have  been  employed  with  success.  One  plar 
has  been  changed  from  550  volts  to  750  volts.  The  que; 
tion  as  to  the  saving  of  energy  with  interpole  motors  ha 
not  yet  been  finally  settled.  The  only  real  disadvantage  c 
interpole  motors  is  their  higher  cost,  and  the  question  wr 
raised  whether  this  higher  cost  is  compensated  by  sufficier 
savings  in  operation.  All  companies  with  the  exception  ( 
eight  have  answered  this  question  in  the  affirmative.  C 
the  eight  companies  that  did  not  so  answer,  four  did  ni 
reply  at  all.  Two  do  not  yet  want  to  commit  theiiiselvc 
and  one  company  answers  the  question  in  the  negative.- 
Elek.  Zeit..  Oct.  12. 

Municipal  Tramways. — James  H.  Rogers. — A  paper  pr 
sented  before  the  (British)  Municipal  Tramways  Associ 
tion.  The  author  analyzes  the  financial  residts  obtained  ' 
the  eighty-eight  municipally  operated  tramways  in  Englan 
of  which  undertakings  twenty-six  have  no  reserve  fund 
all.  He  shows  that  a  substantial  reserve  and  renewals  fin 
is  essential  for  sound  finance  in  connection  with  electi 
tramways,  and  considers  that  $1,000  per  mile  of  track  p 
annum  is  a  minimum  provision.  The  question  of  l-ce 
fares  and  workmen's  fares  and  also  that  of  contributions 
the  rates  are  discussed. — Lond.  Electrician.  Oct.  20. 

Electric  Traction. — J.  Simey. — Illustrated  descriptions 
some  new  electric-traction  installations,  especially  the  si 
gle-phase  locomotive  of  the  Dessau-Bitterfeld  road  and  t 
electric  equipment  of  the  Bern-Simplnn  road  with  t 
Loetschberg  tunnel,  consisting  of  Siemens-Schuckert  mol 
cars,  a  locomotive  of  the  Oerlikon  Company  and  a  locon 
live  of  the  Allgemeine  Elektricitats  Gesellschaft.— ' 
Lumiere  Elec.  Sept.  30  and  Oct.  21. 

Parma. — An  illustrated  article  in  which  the  various  >- 
tails  of  a  new  tramway  which  has  recently  been  set.' 
operation  in  the  streets  and  suburbs  of  Parma.  Italy,  ? 
described.      Single-phase  current   is   used   throughout,    e 
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ressure  being  400  volts  in  the  town  and  4000  volts  in  the 
iiburbs.  The  method  employed  tor  changing  over  from  one 
oltage  to  the  other  is  noted. — Lond.  Electrician,  Oct.  20. 
Street-Railway  Agreement. — E.  Schiffl. — A  critical  dis- 
ussion  of  the  new  agreement  between  the  city  of  Berlin 
nd  the  Great  Berlin  Street  Railway  Company.  The 
uthor  thinks  that  this  agreement  is  not  favorable  enough 
or  the  city. — Elek.  Zeit.,  Oct.  19. 

Installations,  Systems  and  Appliances. 

British  Muniiipal  Station. — An  abstract  of  last  year's 
nancial  report  of  the  Middlebrough  municipal  supply  sta- 
■on,  which  is  being  operated  in  conjunction  with  a  supply 
.;  bulk  from  the  Cleveland  &  Durham  Klectric  Power 
lompany.  The  bulk  supply  was  first  taken  in  the  financial 
i-'ar  1908-9,  when  the  number  of  kw-hours  generated  fell 
f  535,729,  compared  with  1,855,880  in  the  preceding  year, 
lid  the  number  of  kw-hours  purchased  was  1,408.733.  For 
»e  year  ended  March  31  last  611.407  kw-hours  were  gen- 
,ated  and  1,834,115  kw-hours  w'ere  purchased.  Deducting 
.e  loss  in  conversion,  distribution,  etc.,  the  number  of  kw- 
iiurs  sold  was  2,021,886,  an  increase  of  about  200,000  com- 
ired  with  the  output  of  the  previous  year.  For  private 
■;hting  892.063  kw-hours  were  sold  and  for  motor  service 
id  heating  1.104,100  kw-iiours.  the  average  revenue  ob- 
ined  for  the  two  supplies  being  7.26  cents  and  2.30  cents 
spectively,  the  average  price  per  kw-hour  received  for  the 
^ole  supply,  after  allowing  for  discounts,  being  4.36  cents, 
ne  total  cost,  including  capital  charges,  per  kw-hour  sold 
is  3.96  cents  last  year,  against  4.92  cents  in  1907;  the  total 
venue  per  kw-hour  sold  was  4.46  cents.  It  will  be  seen 
•at  the  total  cost  of  generating  the  kw-hour  has  been  re- 
vced  by  nearly  i  cent  since  the  supply  in  bulk  was  taken. 
^  regards  the  generating  costs,  the  cost  for  fuel  for  the 
tergy  actually  generated  by  the  station  plant  works  out  at 
i,<  cent  per  kw-hour  generated,  while  the  bulk  supply  aver- 
ted 1.08  cents  per  kw-hour  purchased,  the  energy  being 
icasured  on  the  low-tension  side. — Lond.  Electrician, 
<tt.  20. 

Power-Factor  Correction  '<.  ith  Synchronous  Motors. — N 
iiAHL. — An  article  discussing  power-factor  correction  with 
aichronous  motors.  The  author  gives  a  number  of  con- 
Viient  curves  which  enable  one  to  shorten  the  rather  com- 
fcated  calculations  on  the  subject.  The  first  diagram 
^es  curves  showing  the  ratio  of  wattless  component  of  a 
c~uit  to  its  kilovolt  amperes  and  kilowatts  at  various  power- 
fftors.  He  then  shows  in  a  set  of  curves  how  the  power- 
fttor  of  a  circuit  is  raised  bv  the  addition  of  non-inductive 
lid.  Then  follow  two  sets  of  curves  showing  the  amount 
o  wattless  component  required  to  raise  the  power-factor 
o;a  given  kilowatt  or  kilow-att-ampere  load  to  a  required 
hher  value.  Another  set  of  curves  is  given  for  deter- 
n;iing  the  raa.xinium  power-factor  improvement  which  can 
b. obtained  with  a  given  kilovolt-ampere  original  load  at 
g^n  power-factor  and  synchronous  condenser  of  given 
kivolt-ampere  rating;  also  the  mechanical  load  which  the 
Cfdenser  will  carry  simultaneously.  Then  follow  curves 
■'determining  the  mechanical  load  on  a  synchronqus  con- 
"vser  corresponding  to  required  power-factor  improve- 
"iit  and  corresponding  kilovolt-ampere  rating  of  con- 
O'ser.  assuming  the  power  and  wattless  components  of  the 
c<d«nser  load  to  be  equal.  He  finally  gives  curves  for 
fl'^rmining  the  approximate  excitation  required  by  alter- 
"•irs  at  various  power-factors.  He  shows  how  these 
ci.-es  can  be  applied  to  the  solution  of  specific  problems. 
£".  Journal,  October. 

\ispection  and  Insurance  of  Electrical  Machinery. — An 
*C)unt  of  last  year's  report  of  the  chief  engineer  of  the 
B  ish  Engine,  Boiler  &  Electrical  Insurance  Company. 
T  increase  in  the  number  of  electrical  machines  insured 
•^cpared  with  1909  was  14  per  cent,  in  breakdowns  12.8 
P«cent,  and  in  the  cost  of  breakdowns  17.6  per  cent.  The 
"■••s   of  breakdowns    among   the    various    classes    of    ma- 


chinery were  as  follows:  Generators,  continuous-current, 
I  in  16.5;  alternating-current,  i  in  5.3.  Motors,  continuous- 
current,  I  in  8;  alternating-current,  i  in  12.  Generators 
and  motors,  continuous-current,  1  in  8.8;  alternating-cur- 
rent, 1  in  1 1.2.  Starters  and  controllers,  i  in  25.4.  As  to 
the  parts  which  are  believed  to  have  failed  first  in  electric 
motors  information  is  given  in  the  following  table: 


.Armatures  or  rotore,  per  cent 

Commutators  or  slip-rings 

Magnet  or  stator  coils 

Brush  gear  or  terminals 

Rotating  parts  not  carrying  current. 
Stationary  parts  not  carrying  current 


1,198 

$69,517 

382 

404,699 

4,765 

310,226 

0,787 

1.369.495 

Some  typical  examples  of  breakdowns  are  described.  In- 
formation is  also  given  concerning  engines,  boilers,  etc. — 
Lond.  Electrician.  Oct.  20. 

Danger  of  Fire  from  Gas,  Electricity  and  Kerosene. — 
Statistical  data  collected  from  the  official  fire  statistics  of 
Prussia  for  1909.  The  results  are  given  in  the  following 
table,  which  gives  the  number  of  fires  due  to  gas,  elec- 
tricity, kerosene  and  the  careless  handling  of  matches  and 
states  the  damage  done.  A  large  number  of  the  fires  re- 
corded under  carelessness  in  using  matches  must  be  charged 
against  gas-lighting: 


Gas 

Electricity 

Kerosene 

Carelessness  in  using  matches. 


The  number  of  fires  per  lamp  was  eighteen  times  as  great 
for  gas  as  for  electricity. — Elek.  Zeit.,  Oct.  12. 

Austria-Hungary. — E.  Ho.nigmann. — An  article  giving 
statistical  data  on  the  electrical  export  trade  of  .Austria 
and  Hungary  in  the  first  half  vear  of  191 1. — Elek.  Zeit., 
Oct.  12. 

Electrophysics   and   Magnetism. 

Magnetic  Properties  of  Electrolytic  Iron  Layers  De- 
posited in  a  Magnetic  Field. — R.  Gans. — Maurain  had  de- 
termined the  magnetization  curve  of  layers  of  iron  deposited 
electrolytically  in  a  magnetic  field  and  had  found  that  the 
formula  of  the  magnetization  curve  was  quite  different 
from  that  obtained  when  there  was  no  magnetic  field  acting 
during  the  electrolytic  deposition.  Kaufman  and  Meier 
have  later  shown  that  it  was  not  the  magnetic  field  but 
occluded  hydrogen  and  the  observance  of  certain  condi- 
tions in  the  preparation  of  the  solution  and  in  the  electrol- 
ysis which  were  the  cause  of  the  peculiar  changes  in  the 
magnetization  curves.  By  an  entirely  different  method  the 
present  author  gives  the  same  result  and  shows  that  a 
strong  magnetic  field  employed  during  electrolysis,  while 
it  has  an  influence  on  the  instantaneous  magnetic  condi- 
tions of  the  iron,  has  no  influence  on  its  permanent  mag- 
netic properties. — Phys.  Zeit.,  Nov.  i. 

Electrochemistry  and   Batteries. 

Electric  Steel  Refining. — .\.  Mueller. — A  very  long  and 
detailed  description  of  the  results  obtained  with  the  Girod 
electric  steel-refining  furnace  at  Gutehoffnungshiitte.  In 
the  Girod  furnace  there  is  a  top  electrode  and  a  bottom 
electrode,  and  the  way  of  conducting  the  single-phase  cur- 
rent to  the  furnace  is  of  great  importance  for  the  results. 
Tliere  are  three  nietho<ls  in  use,  as  shown  in   Fig.  3.     In 
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inethoti  1  the  sliortcst  patli  from  the  motor-generator  set 
to  the  carbon  and  steel  electrodes  has  been  chosen,  all  of 
the  cables  being  on  the  side  of  the  furnace  which  faces 
the  motor-generator.  In  method  II  the  cable  to  the  carbon 
electrode  is  divided  into  two  sections  whicli  run  parallel  to 
each  other.    The  steel  electrode  is  connected  by  the  shortest 


Fig.    3 — Diagrams    of    Connections. 

path  witli  the  motor-generator  set.  Method  III  is  the  one 
used  since  .Vugust.  1910.  at  the  Gutehoftnungshiitte.  Ihc 
current  is  conducted  to  the  carbon  electrode  in  a  manner 
similar  to  method  II.  But  while  in  methods  I  and  II  the 
bottom  steel  electrode  is  insulated  from  the  furnace  body 
itself  (only  the  metal  bath  being  in  the  electric  circuit), 
the  steel  electrodes  are  here  electrically  connected  with  the 
furnace  body.  The  arrangement  of  the  conductors  is  sym- 
metrical around  the  furnace.  With  the  first  two  methods 
the  electric  arc  is  deflected  toward  the  side  marked  with 
the  arrow,  which  results  in  a  non-uniform  heating  of  the 
steel  bath  and  a  rapid  destruction  of  that  side  of  the  furnace 
which  is  exposed  to  the  excessive  direct  heat  of  the  arc. 
Method  III  avoids  all  this.  Details  are  given  of  the  con- 
struction of  the  lining,  of  the  heat  losses  due  to  the  water 
cooling  of  the  electrodes,  of  the  influence  of  temperature 
and  size  of  furnace  on  the  specific  energy  consumption,  and 
of  the  metallurgical  actions  during  the  oxidation  and  de- 
oxidation  periods  in  the  refining  process. — Met.  and  Cheiii. 
Eiig'ing,  November. 

Melting  Fcnoniaiigaiicsc  in  Electric  Furnaces. — J.  Bronn 
.\ND  \V.  ScHEM.M.vNN. — When  ferromanganese  is  used  as 
a  deoxidizer  in  steel  making  it  is  usually  added  in  the  solid 
form.  A  considerable  saving,  as  w'ell  as  other  advantages, 
is  obtained  if  the  ferromanganese  is  added  to  the  steel  in 
the  molten  form.  To  renielt  ferromanganese  the  cupola 
and  open  hearth  are  unsuitable  on  account  of  the  consider- 
able loss  of  manganese.  Xo  such  loss  is  experienced  if 
the  ferromanganese  is  melted  in  an  electric  furnace.  The 
authors  use  a  low-tension  arc  furnace  with  good  success. — 
Met.  and  Chem.  Eng'ing,  November. 

Steet-Refiniiig  Furnace. — T.  D.  Robertson. — .\n  illus- 
trated description  of  the  Gronwall  steel-refining  furnace, 
which  is  operated  by  two-phase  currents.  If  the  supply  is 
three-phase  the  Scott  transformation  method  is  used.  There 
are  two  carbon  electrodes  at  the  top,  each  being  connected 
to  one  phase.  There  is  also  a  carbon  block  in  the  furnace 
bottom,  which  is  connected  to  the  neutral  point.  There  is  a 
vertical  as  well  as  a  horizontal  circulation  of  the  metal  in 
the  bath. — Met.  and  Chem.  F.ng'i)ig.  November. 

Units,   Measurements  and   Instruments. 

Slipping-Contact  Rectifying  Detector. — L.  W.  Austin. — 
The  author  has  formerly  described  (Electrical  World,  Vol. 
48.  page  924,  19C6)  a  detector  for  electric  waves  in  which  a 
piece  of  tellurium  is  pressed  against  a  rotating  aluminum 
rod.  The  author  has  also  found  that  any  other  slipping 
contact  may  be  used  as  a  detector.  The  best  results  are 
obtained  with  a  highly  polished  copper  or  nickel  disk  which 
is  driven  by  a  motor  and  against  which  a  piece  of  thin  light 
copper  wire  is  pressed.  The  only  difficulty  is  to  get  a  suit- 
able surface  on  which  the  contact  can  slip.  In  many  cases 
there  is  a  tendency  for  the  point  to  jump  off,  so  that  the 
signal  is  interrupted  and  the  distinction  between  dots  and 
dashes  is  rendered  diflicult.  This  difliculty  has  been  over- 
come  to  a   large  extent   by   the   introduction   of   high-fre- 


quency sparks.  This  detector  is  exceedingly  sensitive.  lt> 
sensitiveness  is  from  three  to  ten  times  that  of  elcctrolytu 
detectors  for  weak  signals.  The  rationale  of  the  delectm 
action  is  probably  of  a  quite  complicated  nature.  There  ii 
to  a  certain  extent  a  rectifying  elifect.  but  the  rectificatioi 
is  not  always  in  the  same  direction. — Pliys.  Zeit.,  Oct.  15 

Telegraphy,   Telephony   and  Signals. 

Telcfihonc  Cable. — An  article  stating  that  the  new  teK 
phone  cable  which   has  been   laid  between   St.   Margaret 
I  Kent,    England)    and   La    Panne,    in    Belgium,    represent 
the  greatest  advance  that  has  yet  been  made  in  the  applic:i 
tion  of  the  Pupin  coil  system  to  telephony.     The  conductor 
are  of  the  same  size  as  in  the  earlier  .\nglo-French  loadc 
c.'ible,  namely,  160  lb.  per  nautical  mile,  but  instead  of  th 
dielectric  weighing  300  lb.  per  mile  it  weighs  only  150  11 
.\  special  gutta-percha  is  used  in  the  Anglo-Belgian  cab 
with  a  particularly  small  leakance,  and  the  ratio  S/K  h: 
been  reduced  from  120  in  the  Anglo-French  cable  to  12  i 
the  Anglo-Belgian  cable.     The  two  circuits  in  the  cabl 
instead  of  being  used  merely  for  two  conversations,  will  1 
able  to  be  used  for  three  simultaneous  conversations  by  tl 
use   of   what   was    formerly     somewhat    incorrectly   calli 
duplexing  and  is  now  usually  termed  a  "phantom''  circu 
The  wires  of  each  circuit  are  bridged  by  repeating  coi 
the  center  of  each  of  which  is  connected  to  form  the  thi 
circuit,  so  that  the  two  wires  of  each  of  the  "side  circuit 
are  used. in  parallel  for  the  "phantom"  circuit,  as  has  fi 
quently  been  done  in  the  case  of  long-distance  land  lin. 
To  enable  this  to  be  possible  in  the  case  of  a  loaded  circi; 
however,  it  was  necessary  to  insert  an  additional  series 
loading  coils  in  each  circuit.    The  two  windings  in  the  lo; 
ing  coil   in   the   side   circuits  are   placed   as  in   the  .\ng 
French  cable,  on  one  core,  and  are,  of  course,  so  arrang 
that  the  inductive  actions  of  the  two  windings  assist  c 
another.    When  the  two  conductors  are  used  in  parallel 
the  phantom  circuit  these  two  windings  therefore  neutral 
one  another,  and  another  winding  is  necessary  with  a  p 
of  coils  wound  both  in  the  same  direction,  instead  of 
contrarv  directions,  so  that  thev  act  as  an  inductance  1 
when  the  two  wires  are  used  in  parallel  for  the  phant 
circuit,  but  the  inductances  oppose   one  another  when 
two  conductors  are  used  in  the  ordinary  way.     The  t( 
length  of  the  cable   is  47.892  miles,  and  each  wire  ha 
length  of  48.366  miles.    The  actual  construction  of  the  cr 
and  the  method  of  inserting  the  armoring  and  loading  c 
follow  exactly  the  methods  employed  in  the  Anglo-Fre 
cable.     Loading  coils  are  inserted  one  mile  apart,  and 
additional  loading  coil  for  the  "phantom"  circuit  is  inse 
at  the  same  place.     In  construction  this  additional  loat  ; 
coil  is  similar  to  the  others,  except  that  one  of  the  wind 
is  reversed,  and  it  merelv  increases  the  length  of  the  b  . 
by  8  in.    The  figures  of  the  principal  constants  of  the  c  i 
have    already    been    given     in     the    Digest. — Lond.    I 
Eng'ing.  Oct.  iq. 

Single-Line  Tclefhonc  System. — A  note  on  a  recent  1 
ish   patent    (5734,   Sept.   21.    191 1)    of   C.   H.   EUison 
W.  J.  Thorrowgood.     In  a  battery  ringing  system  in  w  ■ 
several  stations  are  connected  in  series  the  relays  of  'I' 
calling    bells    are    shunted    by    condensers.      The    cau 
switches  are  inserted  between  the  line  and  the  station  " 
teries,   which    are   connected   between    the   line   and  e :  ■ 
.  By  this  arrangement,  while  the  stations  are  in  series  or 
telephone   currents,   part   of   the   line   is   cut   out   froir  li<^ 
ringing  circuit,  namely,   that  between  the  battery  coi  ac- 
tion of  the  calling  station   and  the  end   of  the  line    "-^y 
from    the    station    which    is     being     called. — Lond.      '"'■ 
Eng'ing.  Sept  28. 

Wireless  Telegraphy. — Most.er. — In  modern  wir  s^- 
telegraph  receiving  stations  using  thermo-detectors  tr  so- 
called  non-periodic  circuit  is  now  used  preferably  h]eiQ 
of  a  tuned  receiving  circuit.  The  author  shows  thf  the 
non-periodic  circuit  can  also  be  used  in  connection  v"  a 
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sounder  and  that  this  results  in  considerable  simplification 
of  the  arrangements  and  in  a  noteworthy  increase  of  sen- 
sitiveness in  comparison  with  Schloemilch  cell  detector^ — 
Elek.  Zeit..  Oct,  12. 

Miscellaneous. 

Physical  Laboratory.— K.  R.  Kocii.— A  description,  pro- 

!iisely  illustrated  by  diagrams,  of  the  new  physical  labora- 

ory  of  the  Institute  of  Technology  of  Stuttgart.— P/jvi 

7eit.,  Oct.  1.  '  "   ■ 
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.yica.—A.   KiAiTz.stii.— The   author  di.scusscs  hricllv   the 
occurrence  of    mica    in   Canada,   North  America,   Brazil 
India  and  in  the  German  colonies  in  Africa,  which  in  time 
may  become  considerable  producers  of  mica— EIck    Zeit 
Sept.  28. 

Titanium  Steel.— A  note  on  the  1910  statistics  of  the 
American  Iron  &  Steel  Association.  Out  of  567,819  tons  of 
yarious  alloy  steels,  not  less  than  326,316  tons"  were  titanium 
steel.-- .1/.'/.  (i)td  Clicm.  n>ii;'i„<;.  Xnveniher. 


New  Apparatus  and  Appliances 


.'OrrVENIENT  MEANS   FOR    DETERMINING  FLUE- 
GAS  TEMPERATURES. 


heating  and  recording  thermometers  and  pyrometers 
.^  --onietimes  employed  for  measuring  the  temperature  of 
/ue  gases,  but  their  use  is  not  general  owing  partly  to  the 
ost  and  also  to  the  fact  that  many  types  of  instruments  are 
>ot  reliable  or  break  down  in  service.  There  is  therefore 
I  demand  for  cheap  and  etficient  means  of  determining 
;<ie-gas  temperatures,  which  the  Green  Fuel  Economizer 
,  oinpany,  Matteawan.  \.  V..  has  met  by  devising  the  tem- 
-erature  pendants  shown  herewith.  These  pendants  con- 
Ist  of  fusible  alloys  of  the  proper  composition  to  indicate 
fie  desired  temperatures.  The  melting  points  of  such 
hetals  were  found  to  be  too  uncertain  and  evasive  to  be 
;?ed  as  temperature  tests,  and  the  Green  Fuel  Economizer 
lompany,  therefore,  devised  the  expedient  of  using  the 
ensile  strength  of  the  metal,  instead  of  the  mehing  point, 
s  the  true  indication  of  temperature.  The  pendants  art- 
Jade  with  a  large  body,  having  a  certain  definite  weight, 
iispended  from  a  narrow  neck,  and  the  composition  of  the 
■  and  cross-section  of  this  neck  are  adjusted  until  the 
■f  the  pendant  will  pull  the  neck  in  two  and  fall  at 
-  desired  temperature.  In  actual  use  the  pendants  are 
ung  upon  a  small  hook  made  upon  the  end  of  a  long  wire, 
hich  is  introduced  into  the  flue  so  that  the  pendant  will 
';  at  the  desired  point.  At  present  the  company  has  per- 
,'cted  pendants  for  three  temperatures.  425  deg.,  500  deg. 
\=;o  deg.  Fahr..  representing  respectively  the  tempera- 
it  which  the  use  of  the  economizer  is  justified  with 
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550 
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Temperature    Pendant. 

'!  commercial  prices,  the  temperature  at  which  an 
vuomizer  is  a  good  investment  in  all  cases,  and  the  tem- 
;rature  at  which  neglect  to  install  an  economizer  becomes 
\  inexcusable  waste. 


DIRECT-CURRENT    AUTO-CONVERTER. 


Occasions  frequently  arise  where  direct  current  at  a 
I  er  voltage  has  to  be  converted  into  direct  current  at  a 
ver  voltage,  and  for  this  purpose  a  motor  generator  has 


hulierio  been  installed.  This  type  of  machine,  consisting, 
as  It  does,  of  two  entirely  separate  machines,  requires  a 
comparatively  large  floor  area,  and  the  cost  is  necessarily 
high  for  the  output.     The  machine  illustrated  herewith  has 


t    Auto-Converter. 


been  developed  for  delivering  direct  current  at  low  voltage 
from  the  same  armature  winding  at  which  direct  current  at 
high  voltage  is  received.  It  consists  of  only  one  machine 
with  the  usual  rotating  armature  and  commutator.  It  dif- 
fers from  the  ordinary  direct-current  machine  mainly  in 
the  arrangement  of  the  field  cores  and  windings.  Each 
field  pole  is  in  two  parts,  which  are  subjected  to  different 
magnetomotive  forces.  Brushes  are  placed  on  the  com- 
mutator not  only  at  the  neutral  points  between  poles  of 
unlike  signs,  but  also  at  the  points  of  division  of  each  pole 
in  two  parts.  When  the  voltage  between  the  brushes  at 
the  so-called  neutral  points  is  kept  constant  that  between 
the  other  brushes  varies  with  the  change  in  relative  excita- 
tion of  the  two  halves  of  the  pole  cores.  There  are  thus 
two  sets  of  brushes,  one  set  receiving  current  from  the 
source  of  supply  and  the  other  delivering  current  at  a  re- 
duced or  increased  voltage.  The  two  sets  of  brushes  may 
he  placed  on  a  common  commutator,  or  the  machine  may 
be  provided  with  two  commutators  connected  to  the  com- 
mon armature  winding,  according  to  the  amount  of  cur- 
rent and  the  ratio  of  transformation. 

The  machine  can  be  designed  for  any  ratio  of  trans- 
formation between  the  limits  of  i  to  i  and  10  to  i.  It  is 
stated  that  its  efiiciency  at  all  loads  is  higher  by  5  per  cent 
to  12  per  cent  than  that  of  a  motor  generator  of  similar 
output.  The  performance  of  a  s-kw,  460-volt  to  6o-voIt 
converter  is  shown  in  Fig.  2. 

In  addition  to  taking  the  place  of  an  ordinary  motor- 
generator  set  the  machine  can  also  be  designed  to  convert 
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from  const.int  voltage  to  constant  current,  in  wliich  form 
it  becomes  particularly  suitable  for  projector,  cinemato- 
graph and  similar  work.  As  a  three-wire  balancer  it  gives 
very  satisfactory  results,  and  it  can  also  be  designed  l" 
effect  a  double  reduction  in  voltage,  say  from  500  volts  to 
a  three-wire  circuit  having  100  volts  across  the  outers,  in 
which  latter  case  it  is  only  necessary  to  introduce  into  the 
secondary  circuit  a  suitable  static  balancing  transformer. 
It  is  also  eminently  suitable  for  charging  batteries  for  elec- 
tric vehicles,  motorboats.  etc..  where  the  pressure  of  supply 
available  is  too  high  for  this  purpose,  the  secondary  pres- 
sure on  the  machine  being  easily  variable  by  ordinary  shunl 
regulation.  Tt  can  further  be  arranged  to  charge  batterie.'; 
with  a  current  which  the  machine  will  automatically  keep 
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Peebles  Patent Sput-PoLe  Converter  46o/bovoas  DC. 
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Fig.    2 — Characteristics    of    5-l<w    Auto-Converter. 

constant.  One  of  tlu-  uses  tu  which  the  machine  can  be  put 
if  in  connection  with  the  driving  of  paper-making  ma- 
chines, where  the  rolls  have  to  be  driven  at  varying  speeds. 
In  such  cases  a  converter  would  be  used  to  supply  energy 
at  variable  voltage  to,  and  thus  to  vary  the  speeds  of,  the 
different  motors  in  the  correct  proportions  up  or  down. 
The  above  are  perhaps  the  most  important  uses  of  the 
direct-current  auto-converter,  although  there  are,  of  course. 
many  other  minor  uses  not  specifically  mentioned.  This 
machine  has  been  placed  on  the  market  by  Bruce,  Peebles 
&  Company,  Ltd.,  Edinburgh.  Scotland. 


this  wood  is  supplemented  by  wet-process  porcelain  parts. 
giving  greater  insulation  strength  without  loss  of  mechani- 
cal strength.  These  supports  are  adjustable  to  correct  anv 
tendency  for  the  parts  to  get  out  of  alignment  durinj: 
transportation  and  before  the  transformer  is  put  in  service 
The  tank   for   the   self-coolcd   transformer  consists  of  s 


Fig.   1 — Outdoor-Type   Transformer. 

corrugated  steel  body  amalgamated  with  a  cast-iron  ba: 
and  cast-iron  rim.  This  construction,  originally  recoii 
mended  about  five  years  ago,  is  adhered  to,  as  it  gives 
thoroughly  satisfactory  construction,  being  free  fro 
solder  or  riveted  seams  which  may  open  up  by  suddi 
application  of  heat  externally  applied  or  by  sudden  sha- 
mechanical  strains. 

For  the  water-cooled  transformers  the  body  is  of  smoo 
cast  iron,  which,  with  the  base  and  rim,  is  made  in  o: 
piece.  The  cooling  coils  for  these  transformers  have  bo 
inlet  and  outlet  broneht  out  at  the  side  below  the  oil  le\ 


HIGH-VOLTAGE  TRANSFORMERS. 


After  a  close  study  of  the  general  construction  and  the 
details  of  the  design  required  in  transformers  for  high- 
tension  service,  the  General  Electric  Company  has  decided 
that '  its  Type  "H''  (core  type)  transformer  most  fully 
meets  the  requirements  for  high-voltage  work  on  either 
self-cooled  or  water-cooled  designs,  single-phase  or  three- 
phase,  in  capacities  up  to  and  including  500  kva  and  600 
kva  for  outdoor  and  indoor  service  or  circuits  of  any  com- 
mercial voltage  and  frequency.  Some  of  the  new  features 
of  this  line  of  transformers  as  designed  for  high-tension 
work  arc  as  follows : 

The  original  method  of  fastening  the  laminations  to- 
gether with  horn  fibre  channels  and  shellacked  wooden 
dowel  pins  is  superseded  by  the  use  of  insulated  metal 
rivets.  The  interleaving  of  the  yoke  laminations  with  the 
leg  laminations  is  maintained,  having  proved  superior  to 
other  forms  of  joints.  A  supporting  plate  furnishes  addi- 
tional mechanical  reinforcement  to  the  outside  lamina- 
tions. The  clamps  for  the  yoke  lann'nations  consist  of 
steel  angle  plates.  Bolts  engaging  with  these  clamps  and 
notches  cut  in  both  the  yoke  and  end  laminations  con- 
tribute to  a  firm  engagement  of  the  clamps  and  core,  giving 
a  rigid  mechanical  construction. 

The  coil  supports  engaging  with  tl.e  steel  angle  plates 
consist  of  treated  wooden  Ijlocks  providing  generous  bear- 
ing surface  for  the  coils.     On  the  Ir'  i:.      -.iltac-'  'Ip-it^ns 


Fig.   2 — Three-Piiase   Transfer 


vithi    Flexible   Leads. 


SO  that  no  portion  of  the  cooling  oil  is  exposed  to  the  • 
effectively  preventing  any  condensation  of  moisture  fi" 
the  atmosphere  and  consequent  deterioration  of  the  ' 
These  pipes  may  be  of  copper,  brass  or  iron,  determi  Q 
by  the  purity,  etc.,  of  the  cooling  water.  The  bases'' 
both    self-coolcd    and    water-cooled    transformers   are   1  '■ 
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\  ided  with  lugs  to  facilitate  skiddiiiy,  and  also  witli  snioolli 
bottoms  to  facilitate  handling  by  rollers,  etc.,  in  trans- 
portatiun. 

By  a  proper  distribution  of  the  metal  and  in  reinforc- 
ing by  deep  ribs  such  portions  of  the  cover  as  are  subject 
to  strains  a  very  light  construction  is  made  possible. 
Hooks  of  unusual  strength  are  provided  so  that  the  trans- 
former itself,  or  complete  tank  and  oil,  may  safely  be 
raised  or  lifted  by  them.  Bushing  plates  are  placed  over 
large  openings  in  the  cover  and  serve  as  supports  for 
wet-process  porcelain  bushings  through  which  the  leads 
enter  the  case.  The  openings  provide  access  to  the  in- 
terior of  the  tank  for  change  of  connections  and  facili- 
:ate  examination  without  the  necessity  of  removing  the 
•ransformer  itself  from  the  tank. 

The  development,  about  two  years  ago,  of  the  outdoor 
lead  and  its  application  to  these  transformers  have  made 
possible  a  line  of  outdoor  transformers  using  the  same 
iiechanical  parts  as  the  indoor  type. 

The  cylindrical  windings  of  core-type  transformers  are 
iiaintained,  as  having  proved  to  be  the  strongest  both 
lectrically  and  mechanically.  These  coils,  being  separately 
.\ound  and  insulated,  permit  attention  to  details  of  in- 
'tilation  not  possible  where  windings  are  not  so  nianu- 
actured.  The  "compounding"  of  the  coils  by  the  vacuum 
■recess — that  is,  the  complete  removal  of  all  moisture  and 
lir  before  the  impregnation  with  an  oil-resisting  insula- 
ng  compound — insures  a  construction  able  to  withstand 
he  frequent  strains  and  surges,  both  of  normal  and  high 
requency.  daily  occurring  on   large  high-voltage  svstems. 


\  DIRECT-READING  INSTRUMENT  FOR  MEASUR- 
ING LOW  RESISTANCES. 


If  Evershed  "ducter,"  illustrated  herewith,  combines  in 
nc-  instrument  the  functions  of  the  ammeter,  the  potential 
alvanometer  and  the  slide  rule.     It  gives  a  direct  reading 
'f  the  value  of  the  resistance  under  test,  without  any  more 
,alculation  than  is  involved  in  multiplying  by  tens.     There 
=  no  preparation  to  be  made  beyond  connecting  the  ducter 
!u-  cell  which  provides  the  testing  current  and  pressing 
untact   spikes  which  complete  the  circuit  against  the 
iiials  of  the  resistance  which  is  to  be  tested.    The  move- 
is  nearly  aperiodic,  and  the   index  comes  to   rest  in 
t   three   seconds    from   the   moment   when   the   contact 
<  are  applied  to  the  test  resistance.    Hence  the  reading 
be  noted  within  four  or  five  seconds,  and  a  complete 
■St  will  not  usually  occupy  more  than  one  minute   from 
tart  to  finish. 
The   ducter   covers   the   entire    range   of   low-resistance 
'leasureinent,  beginning  at   a   few  millionths  of  an   ohm 
nd  ending  at  5  ohms,  a  value  which  is  well  within  the 
inge  of  an  ordinarv  Wheatstone  bridge.     By  means  of  a 
ve-way  switch  the  whole  range  is  divided  into  five  grades. 
■'  which  the  scale  readings  must  be  multiplied  by  unity. 
i  hundred,  a  thousand  and  ten  thousand  respectively. 
ic  working   principle   of   the   instrument   is   similar   to 
if  an  ohmmeter,  and  it  might  be  described  very  briefl\ 
potential  ohmmeter.     .As  will  be  seen  by  reference  to 
IS-  2,  the  movement  consists  of  two  coils  P  and  C  fixed 
wn  an  axle  with  their  magnetic  axes  at  a  certain  definite 
igle  to  each  other. 

The  coil  /'  is  wound  as  a  potential  coil,  and  being  con- 
;cted  in  parallel  with  the  test  resistance  X  it  is  traversed 
'■  a  current  proportional  to  the  drop.  The  other  coil,  C,  is 
jnnected  across  the  terminals  of  a  resistance,  or  shunt. 
•  the  main  circuit  of  the  batterv  E  and  in  series  with  the 
»t  resistance.  This  coil  therefore  is  traversed  by  a  cur- 
'nt  proportional  to  the  current  flowing  through  the  test 
=  tance,  and  provides  a  clockwise  controlling  torque  op- 
1  to  the  deflecting  torque  of  the  potential  coil.     The 


two  coils  move  freely  in  the  magnetic  held  of  a  powerful 
permanent  magnet  A'  i',  and  the  angular  position  they  take 
up  depends  solely  upon  the  ratio  of  the  current  in  the  po 
tential  coil  to  that  in  the  control  coil.  In  other  words,  the 
deflection  of  the  movable  system  depends  solely  upon  the 
ratio  of  the  drop  across  the  test  resistance  to  the  current 
flowiiig  in  it ;  that  is  to  say,  it  is  a  measure  of  the  resis- 
tance A'. 

Any  potential  instrument  for  the  measurement  of  very 
low  resistance  is  liable  to  damage  by  excessive  current,  be- 
cause the  potential  winding  is  necessarily  designed  to  work 
with  a  very  small  potential  dift'erence,  and  the  actual  drop 
across  a  test  resistance  of  unknown  value  may  be  enormous 
by  comparison.  In  an  extreme  case  there  may  be  an  un- 
suspected break  in  the  circuit  of  the  resistance  under  test, 
with  the  result  that  the  full  pressure  of  the  testing  battery 
is  applied  to  the  terminals  of  the  potential  circuit.  Mishaps 
of  this  kind  are  quite  unavoidable,  but  in  the  ducter  the 
risk  of  damage  is  entirely  removed  by  including  an  auto- 
matic cut-out  in  the  circuit  of  the  potential  coil.  The  cut- 
out, which  is  shown  at  K  in  Fig.  2.  is  of  the  polarized  mag- 
netic type,  and  the  moving  parts  have  an  inertia  sufficiently 
small  to  insure  the  opening  of  the  potential  circuit  before 
the  excessive  current  has  imparted  a  dangerous  velocity  to 
the  coils  and  index  of  the  ducter. 

The  scale  is  no  mms  in  length,  divi'ded  by  calibration 
into  50  nearly  equal  parts.  The  position  of  the  index  can 
be  read  quite  easily  to  less  than  one-quarter  of  a  division. 

The  ducter  is  compensated  for  temperature,  and  hence 
the  scale  reading  gives  the  actual  value  which  the  test  re- 
sistance has  at  the  time  the  test  is  made,  no  matter  what 
the  temperature  of  the  instrument  itself  may  be. 

In  Fig.  2  the  ducter  is  shown  measuring  the  resistance  of 
a  metal  strip  X.  The  scale  is  85.  and  the  grade  switch 
stands  at  multiplier  100.  making  the  value  8.500  microhms 
or  .0085  ohm.  This  is  resistance  of  that  part  of  the  metal 
strip  which  lies  between  the  potential  contacts  G  and  H. 

For  carrying  the  current  to  and  from  the  resistance  under 
test,   and   for  making   the   necessary   potential   connections, 


Fig.    1 — Instrument    for    Measuring     Low    Resistances. 

two  tw^in  flexible  leads  are  provided,  each  having  metal 
tabs  at  one  end  to  fit  the  ducter  terminals  and  terminating 
at  the  other  end  in  an  insulating  handle.  Projecting  from 
each  handle  are  two  metal  contact  spikes  of  a  novel  kind, 
one  to  make  the  current  connections  and  the  other  the  po- 
tential contact.     Fach  spike  is  a  steel  rod  with  an  archime- 
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dean  screw  cut  upon  the  inner  end  and  arranged  to  screw 
freelv  in  and  out  of  the  handle,  the  travel  being  limited  by 
stops.  Xornially  two  spiral  springs  inside  the  handle  force 
the  rods  to  screw  themselves  outward  against  the  outer 
stops,  but  when  the  handle  is  used  to  press  the  spikes  into 
contact  with  the  surface  of  any  conductor  the  rods  screw 


in  the  crane  cab,  makes  installatiuu  easy  and  eliminate: 
the  cost,  inconvenience  and  time  required  in  renewinf 
fuses. 

The  two  single-pole,  magnetically  operated  switches 
(standard  contactor  mill  type),  one  in  each  side  of  the  mail 
line,  and  the  over-load  devices  are  the  principal  objects  01 


Fig.    2 — Diagram    of    Connections. 

round  and  recede  more  or  less  into  the  handle,  at  the  same 
time  compressing  the  spiral  springs.  In  this  way  each 
spike  is  independently  forced  by  its  spring  into  contact  with 
the  conductor,  no  matter  how  irregular  the  conductor  sur- 
face may  be  or  at  what  angle  the  handle  may  be  held.  The 
contact  end  of  each  rod  is  a  pyramid  or  square  point,  and 
the  rotary  motion  imparted  to  it  by  the  archimedean  screw 
insures  good  contact  even  on  a  dirty  or  oxidized  surface. 

The  testing  current  is  provided  by  a  small  portable  bat- 
tery of  four  secondary  cells  contained  in  a  substantial  teak 
case  and  provided  with  a  switch  for  coupling  the  cells  either 
all  in  parallel  to  give  2  volts  or  all  in  series  to  give  8  volts. 

The  readings  of  the  ducter  are  very  nearly  independent 
of  the  strength  of  the  testing  current,  which  may  vary 
within  wide  limits  without  causing  any  appreciable  error. 

The  Evershed  ducter  is  being  placed  on  the  American 
market  by  James  G.  Biddle,  121 1  Arch  Street,  Philadelphia. 


CRANE  PANELS. 


In  the  crane  cabs  of  electrically  operated  cranes  having 
three,  four  or  five  motors  the  knife-switches,  fuses,  cir- 
cuit-breakers, etc.,  are  mounted  in  various  locations.  The 
arrangement  cannot  always  be  the  best,  and  renewing 
cartridge  fuses  is  both  costly  and  inconvenient.  These 
conditions  have  brought  about  the  need  for  a  crane  switch- 
board panel,  one  of  which,  manufactured  by  the  Cutler- 
Hammer  Manufacturing  Company,  of  Milwaukee,  is  shown 
in  the  accompanying  illustration.  This  particular  panel, 
which  is  designed  for  a  three-moior  crane,  combines  all 
necessary  switches,  protective  devices,  etc.,  giving  pro- 
tection against  overload,  short-circuit  and  failure  of  volt- 
age.    .\  panel  of  this  kiiid  rediic/^   flu-   -.nioimt  of  wirin'' 


Crane    Panel. 

the  panel.  The  contactor  switches  have  copper  and  carb( 
auxiliary  arcing  contacts  and  blowouts  and  laminated  co 
per  brushes  for  carrying  the  current.  Two  single-pc 
switcnes  are  used  because  of  several  advantages  over  t 
double-pole  type.  If  a  double-pole  switch  should  stick  t 
circuit  would  not  be  opened,  whereas  if  either  single-p( 
switch  sticks  the  other  will  open  the  circuit.  Also  if  t 
overload  remains  on  the  line  the  one  switch  will  be  tripp 
as  soon  as  the  other  is  closed,  which  prevents  quick  si 
cessive  opening  and  closing,  or  what  is  known  as  "te 
graphing." 

The  small  knife-switch  handles  the  control  circuit  1 
the  above  switches  and  provision  is  made  so  that  a 
number  of  these  safety  switches  can  be  used  (conned 
in  series)  installed  in  various  convenient  locations  so  tl 
the  operator  can,  from  any  of  the  points,  open  the  m: 
netic-switch  circuits,  which  in  turn  open  the  feeds  to 
motors  on  the  crane.  This  safety  feature  prevents  '<. 
accidental  starting  of  the  motors  when  inspection  or 
pairs  are  being  made. 

There    are    two    main    over-loads    and    three    motor-f' 
over-load  devices,  one  for  each  motor  on  the  crane.    Th 
are  of  special  construction,  having  a  vertical  break  am  2 
wiping   contact.     They   are   accurately   calibrated   and  ■  1 
be  adjusted  without  the  use  of  an  ammeter. 

With  the  main-line  switch  and  all  safety  switches  clo;l. 
the  operator  throws  a  "reset  master"  (which  is  provid' ) 
to  position  I,  which  closes  one  of  the  magnetic  switc  5 
and  establishes  the  feed  to  the  second  switch,  while  thr '- 
ing  the  master  to  position  2  closes  this  second  switch. 

On  grounded  circuit  two  over-load  devices  for  each  mcr 
on  the  crane  are  sometimes  provided,  and  in  some  locat:is 
inclosing  cases  are  desired.  These  cases  can  be  provi  d 
witli  means  for  operating  the  main  knife-switch  witlJt 
opening  the  case. 
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Industrial  and  Commercial  News 


Th£  Week  in  Trade. 

THERE  has  been  but  little  change  in  trade  conditions 
m  the  past  few  days,  and  sucli  improvement  as  has 
been  made  has  been  more  noticeable  in  sentiment  than 
in  actual  mcrease  m  the  volume  of  business.  The  agitation 
that  followed  announcement  of  the  federal  suit  against  the 
United  btates  :?tecl  Corporation  has  subsided  for  the  present 
and  recovery  from  the  shock  has  been  made  in  the  stock 
markets  and  in  general  trade.  Cooler  weather  has  been  re- 
sponsible for  a  large  proportion  of  the  better  tone  prevail- 
ing in  business  circles,  and  sales  of  seasonable  apparel  and 
necessities  have  benefited  retail  and  jobbing  houses.  Very 
little  change  has  taken  place  in  the  cotton  markets  owing  to 
iincertainty  of  prices,  and  purchases  are  still  confined  to  small 
lots.  Stocks  of  goods  of  all  descriptions  are  thought  to  be 
*-ell  below  normal,  and  on  this  account  the  mild  buying  move- 
Tient  of  the  week  gives  promise  of  continuation.  Equipment 
-rders  placed  by  the  railroads  during  the  week  have  been  de- 
ridedly  encouraging.  The  extensive  car  buying  of  the  past 
lew  weeks  has  been  followed  by  substantial  increases  in  the 
lumber  and  si7e  of  rail  orders  and  inquiries.  Rail  orders 
iggregating  100,000  tons  are  said  to  be  pending.  The  pig- 
ron  market  is  becoming  quieter,  and  few  contracts  are  being 
■laced  for  first-quarter  delivery.  Opinions  differ  upon  the 
mmediate  cause  of  hesitation  in  trade  advancement,  but  there 
eems  to  be  a  general  tendency  at  this  time  to  wait  a  little 
onger  and  see  what  happens,  rather  than  to  take  the  initiative 
n  business  commitments.  Business  failures  for  the  week 
nded  November  2,  as  reported  bv  Bradslreet's.  were  200  as 
ompared  with  231  in  the  previous  week,  179  in  the  correspond- 
n?  week  in  1910.  212  in  1909.  205  in  1908,  and  226  in  1907. 

The  United  States  Circuit  Court  has  approved  the  plan  for 
eorganization  of  the  American  Tobacco  Company.  The  plan 
15  accepted  does  not  include  the  proposal  of  Attorney-General 
\ickersham  for  a  five-year  probation  period  under  federal 
upmision,  nor  does  it  carry  out  the  wishes  of  the  inde- 
pendent companies  as  regards  stock  control;  but  it  is  regarded 
js  meeting  the  requirements  cf  the  Sherman  law.  It  does 
*°A  'k—  *'"^  American  Tobacco  Company  into  a  receivership, 
.nd  this  IS  regarded  as  a  most  favorable  outcome  of  the  case,' 
,ince  there  is  every  reason  to  believe  that  the  Supreme  Court 
n  rendering  its  decision  wished  to  destroy  only  the  method 
'loing  business. 


The  copper  Market. 

CONTR.ARV  to  general  expectation,  the  October  report  of 
the  Copper  Producers'  Association,  issued  on  Wednes- 
,  day.  showed  a  decrease  of  5.897,214  lb.  in  surplus  copper 

i-jcks  instead  of  the  increase  which  most  of  the  trade  believed 
iild  be  shown.    In  view  of  this  result,  the  report  as  a  whole 
-arded  as  decidedly  more  favorable  than  the  reports  for 
■I  months  past.    Production  was  118,225.442  lb.,  as  against 


'  Suodard  Coppe 

ifo'    •■ 

•  ovtmber     

•  '«embCT    

anaary     

^niary 


Bid. 
12.00 
12.0254 
12.07!^ 
12.10 
12.15 


Asked. 
12.25 
12.15 


Tbt  London   market,   Nov.   8,   was   as   follows: 


Noon. 


lllilli    ™PP«''-    s|>ot 56     1     3 

lanaard    copper,     futures 56  15     0 

Kxireme  fluctuations   for    this   year: 

'andard     ¥i^\"'- 

ondon.    spot .■.■.■.■.■.■.■.■;.■; *S7  10     0 

ondon.    futures 58     2     6 


12.10 

12.12'/. 
12.12!^ 
12.17'/5 

Closing. 
£     s     d 


Lowest. 

11.57KC 

£53     7     6 


'.•..5g8,95o  in  September,  which  with  the  surplus  stocks  at  the 
.:ginning  of  the  month  made  a  total  of  259,150.298  lb.  of  cop- 
'nAS  ^  accounted  for  in  October.  Domestic  deliveries  were 
'}.oo8,307  lb.,  as  against  57,311-584  lb.  in  the  previous  month, 
la  exports  were  60,084,349  lb.,  as  against  50.824,011  lb.  in 
sptember,  making  total  deliveries  of  124.152,656  lb.  as  compared 
""  I08-I35-59S  lb.  in  the  month  before. 


5  8i-''.l"lh"nn':i  ""..^'"q  °'  '^^•W.642  lb.,  or,  as  given  above. 
.Ya9/,-'i4  lb.  under  the  September  surplus.  The  increase  in 
domestic  consumption,  7.000.000  lb.  in  excess  of  the  Septemb  r 
gure  was  a  surprising  feature  of  the  report,  the  deliveries^nto 
domestic  hands  being  the  largest  since  June.  The  gain  in  pro- 
auction,  about  3.000.000  lb„  is  attributed  to  the  ex?ra  davTn 
October  as  compared  with  the  preceding  month,  and  this  in- 
crease is  offset  by  the  gain  in  deliveries.  The  average  daiW 
deliveries  to  domestic  consumers  were  2,647,365 TbL  com 
pared  with   .,9,0,386  lb.  in  September.     The  Average  da  lyex- 

"uanrof  r"'°^^  '"•  ^"^'"^^^  •'^  been  very  sfack  pending 
issuance  ot  the  report,  consumers  waiting  to  learn  the  results 
lor  the  month  and  their  influence  on  the  price  situation  befo  c 

hlT-o  L"°:  '^T'''''\  The-  has  been  an  effort  made  du"; 
the  «eek  to  advance  the  price  of  electrolytic,  and  there  were 
reports  early  ,n  the  week  that  the  leading  nterests  had  ad 
vanced  their  price  to  12^  cents.     Most  of  the  agencies  have 

Ja  e  wS"V°''°"  '°"'''''''  "'  ''-'''^^  ""*^-  Second  hand 
TJ  r  K  '"^  '°PP"  *'  concessions  from  these  prices  but 
there  has  been  very  little  interest  taken  in  the  market  Ex- 
ports for  the  month  including  Nov.  8  aggregate  6600  tons 
The  daily  call  on  the  Metal  Exchange  Nov  8  quoted  Sper  as 
per  the  accompanying  table.  ^^      ^^ 


Industrial  and  Commercial  Notes. 
Republic  Railway  &  Light  Company.-Through   its  sub 
w  rWYor^Tt"'^  ^""""•^-   ^'-  L'ht'compan;.''6o"Br     ,  - 
of   ;r\  ,         \-  "°"'  °""^  ^""^  operates  about  150  miles 

of  electric  railway  hues,  three  electric-hghting  stations  and 
hree  gas  plants,  with  which  it  is  serving  the  rapidly  gron"^. 
mdusmal  section  ,n  the  valleys  of  the  Mahoning  and'sh^n  ng^o 
Ki  ers.  In  this  territory,  embracing  an  area  of  some  300  sq 
miles  are  Youngstown,  Ohio,  and  Sharon  and  New  CastkPa 
the  total  population  being  close  to  200.000.  Since  its  incor' 
porat.on,  on  June  28,  191 1,  in  New  Jersey  with  a  caoi  al  of 
$17,500,000,  as  mentioned  in  these  columns  Ju  v  :  the  R  publi 
Railway  &  Light  Company  has  been  making  rapid  progress  n 
stalled  in  the  station  at  Youngstown,  the  line  to  Idora  Park 
outside  of  Youngstown,   has  just  been   double-tracked    and   a 

kted  a?Nnes"0h-''°';°'  ''°°-'^"  ""^"^''^  ^-^  "Ten  com 
pleted  at  Niles,  Ohio,  where  new  carhouses  are  beine  erected 

t^t^and  K"°"r  '°,  '""  ^"'"^^"  =>'="^'"  '"  Sharon,' Young  - 
town  and  New  Castle  are  contemplated,  and  the  transfornia- 

lon  of  cars  to  the  prepayment  type  is  also  under  con  "dera- 
tion. Gross  earnings  of  the  subsidiary  companies  for  the 
month  of  September  were  $196,875.  a  gain  of  893  per  cent  as 

ompared  with  those  in  September.  1910.  Operating  e.xpe,  se 
and  taxes  were  $106,208,  an  increase  of  2.42  per  cent  leav^niJ 
net  earnings  of  $90,667,  which  represents  Tgaln  of  17  68  per 
cent  over  returns  in  September,  19,0.  In  the  nine  mont^^s 
ended  Sept.  30  i9ri.  gross  earnings  were  $1,705.10"  as  com- 
pared   with   $1,623,172   in   the   corresponding   pertd    las     yZ 

So7-sV  '■°'  ''''  '/"'•  9P"«i"g  expenses  and  taxes  were 
$97^839,  as  against  $945.ii8,  an  increase  of  3.25  per  cent    and 

"4-87rT.°''''V"''°'  ''"'  ^^^^'^'  aVcom  ared'wih 
S6/8,OM,  or  a  gam  of  7.55  per  cent  for  nine  months  of  opera- 
tion in  iprr.  Regular  dividends  of  6  per  cent  per  annum  are 
being  paid  on  the  $,0,000,000  preferred  stock.  The  companv 
has  no  bonded  indebtedness,  and  the  subsidiaries  have  out- 
standing bonds  amounting  to  $.0,148,100.  All  Pennsylvania 
ranchises  of  the  company-  are  perpetual.  In  Ohio  the  c^v 
franchises  of  Youngstown  were  recently  renewed  for  twent? 
tive  years,  the  lega  maximum.  The  interurban  franchises  ex- 
pire at  various  periods  from   .045  to  ,9^0. 

Accidents  on  Electric  Lines—Accident  Bulletin  No  ao 
tha  th'Tt  r  ''^  '"T''^^  ^°"""""  Commission  shou°' 
the  >ear  ended  June  30,   ,911.   was   160,555.     Of   these    10^06 

rTri/ r '•  """""?  "^  ■  "'"•  '"  =''°-"  bfaccident  reports'^o'S 
eectric  lines  carrying  interstate  traffic  there  were  4,0  per  ons 
killed  and  3264  injured.  !-<:■  =  jus 
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Livingston-Niagara  Power  Company. — At  a  meeting 
ol  stuil<li'tMLr>  ■>!  tiic  l.uiiigstoii-Xiagara  Power  Company 
licld  at  Its  incorporating  ortice  ni  Caledonia,  N.  V.,  on  Oct.  IJ, 
the  following  officer.'^  were  elected;  President,  Morton  E. 
Lewis;  lirst  vice-president  and  general  manager,  Quincy  VV. 
Hersliey;  second  vice-president,  Charles  J.  Brown;  secretary, 
Henry  G.  Strong;  treasurer,  Henry  C.  Brewster;  assistant  sec- 
retary. Donald  M.  Lewis.  Directors  were  elected  for  the  en- 
suing year  as  follows:  Merton  E.  Lewis,  William  W.  Dak<;, 
Henry  C.  Brewster,  Charles  J.  Brown,  Quincy  W.  Hcrshey, 
Henry  G.  Strong  and  William  C.  Likly.  Reports  were  sub- 
mitted to  the  board  of  directors  showing  the  progress  of  con- 
struction of  a  2oo0-hp  receiving  station  at  Golah,  N.  Y.,  and 
transmission  lines  from  Golah  to  the  villages  of  Avon,  Livonia, 
Lima,  South  Lima  and  Honeoye  Falls.  Niagara  energy  will 
be  distributed  in  these  villages,  and  numerous  industrial  con- 
cerns, taking  advantage  of  the  continuous  service,  are  planning 
to  install  electric  motors  for  the  operation  of  their  plants,  The 
company  is  now  planning  additional  transmission-line  construc- 
tion and  hopes  to  furnish  service  for  several  other  villages  in 
the  same  locality  in  the  near  future.  R.  E.  Bovven  is  the  en- 
gineer for  the  company  and  W.  W.  Crocheron  is  superintendent 
of  construction 

Marconi  Wireless  Company  Buys  Lodge,  Murihead  Pat- 
ents.— Control  of  the  Lodge,  Muirhead  Syndicate's  patents 
applying  to  wireless  telegraphy  has  been  purchased  by  the  Mar- 
coni Wireless  Telegraph  Company,  Ltd.,  thus  settling  the 
patent  differences  that  have  existed  between  these  companies. 
John  Bottomley,  vice-president  of  the  Marconi  company,  said 
this  week  that  Sir  Oliver  Lodge  will  be  associated  with  the 
.Marconi  company  as  scientific  adviser,  and  that  his  broad  ex- 
perience in  wireless  telegraphy  will  be  exceedingly  valuable 
to  the  Marconi  interests.  Mr.  Bottomley  stated  further  that 
suit  has  been  brought  by  the  Marconi  Wireless  Telegraph 
Company,  Ltd.,  against  Siemens  Brothers  &  Company.  Ltd.,  the 
former  company  claiming  that  the  system  of  the  latter  is  an 
infringement  of  Marconi  patent  rights.  The  Vaniman  air- 
ship, which  will  be  used  shortly  in  an  attempt  to  cross  the  At- 
lantic, is  equipped  with  a  Marconi  outfit  designed  especially 
for  this  service.  It  has  a  range  of  500  miles  and  is  installed  in 
.1  lifeboat  suspended   from  the  body  of  the  airship. 

Manufacturers  and  Distributors  of  Rollinson  Electrical 
Specialties  Consolidate. — The  Mohawk  Electric  Company, 
manufacturers  of  the  Rollinson  electrical  specialties,  formerly 
of  .Mbany.  X.  Y.,  and  the  St.  John  Corporation,  of  180 
Broadway,  \ew  York  City,  general  distributors  of  these  prod- 
ucts, have  united  under  the  name  of  the  Mohawk  Electric 
Company.  The  new  company  has  been  incorporated  under  the 
laws  of  Xew  York  and  its  officers  and  directors  are  as  follows : 
G.  St.  John.  Jr..  president:  E.  11.  Rollinson,  vice-president:  A. 
W.  Hogeland,  treasurer ;  M.  L.  Rollinson,  recording  secretary, 
and  B.  F.  La  Rue,  financial  secretary.  After  Dec.  I  the 
main  office  of  the  company  will  be  at  64-66  Shipman  Street, 
Xewark,  N'.  J.,  where  its  new  factory  is  located.  This  building 
has  twice  the  floor  space  of  the  old  Albany  plant,  which  has 
been  shut  down.  Lamp-testing  watt  indicators,  rectifying  sets 
for  charging  storage  batteries  from  alternating  current,  and 
toy  transformers  art-  among  the  specialties  manufactured  by 
the  company. 

Chicago  Traction  Merger. — The  following  plan  of  pro- 
cedure, it  is  stated,  has  been  agreed  upon  as  a  result  of  a  con- 
ference between  a  sub-committee  of  the  transportation  com- 
mittee of  the  City  Council  and  representatives  of  the  inter- 
ests concerned  with  the  proposed  traction  merger  in  Chicago: 
A  commission  of  experts  is  to  be  selected  by  the  city  to  value 
elevated  properties,  the  basis  of  valuation  to  be  agreed  on 
between  the  committee  and  the  elevated  companies:  a  tenta- 
tive imification  ordinance  is  to  be  drafted  by  the  railway  com- 
panies with  a  representative  of  the  city's  legal  department  for 
submission  to  the  general  committee ;  all  subway  plans  will  be 
submitted  to  the  general  .ommittee  and  the  subway  commis- 
sion :  a  series  of  public  hearings  is  to  be  held  by  the  general 
committee  for  discussion  of  all  questions. 

Kings  County  (N.  Y.)  Electric  Light  &  Power  Com- 
pany.— Following  a  directors'  meeting  on  Xov.  6.  an  official 
of  the  Kings  County  Electric  Light  &  Power  Company  said  : 
"October  has  shown  the  largest  gains  of  any  month  in  191  r 
over  the  corresponding  month  of  a  year  ago.  The  gain  in 
volume   of   business   and    g'-o--    ...........      .,      .. ,,    ,    , 


per  cent.  Expenses  have  not  yet-  been  compiled  and  the  full 
monthly  statement  will  be  given  out  Xov.  20.  At  last  the  com- 
pany has  got  away  from  the  Coney  Island  comparison,  which 
has  been  unfavorable  on  account  of  the  Dream'and  fire."  The 
regular  quarterly  dividend  of  2  per  cent  was  declared  on  the 
capital  stock,  payable  on  Dec.  i  to  stockholders  of  record  Xov. 
30.  H.  P.  Erwin  was  elected  secretary  of  the  Kings  County 
Electric  Light  &  Power   Company. 

New  York  Traction  Companies. — Summaries  of  the  re- 
ports of  earnings  of  the  various  traction  companies  in  Xew 
York  City  for  the  year  ended  June  30,  iQii,  issue<I  by  the 
Public  Service  Commission  for  the  First  District  of  Xew 
York  show  decided  increase  in  both  subway  and  surface  travel. 
Including  all  tunnels,  elevated  and  surface  lines  in  Greater 
.Xew  York,  the  total  number  of  passengers  carried  was  1,617,- 
182,963,  an  increase  of  73,620,813  as  compared  with  the  show- 
ing in  the  preceding  year.  Total  operating  revenue  of  all  the 
companies  was  $84,424,435,  which  is  an  increase  of  $4,216,332, 
Only  four  of  the  smaller  companies  showed  decreases,  as  com- 
pared with  ten  in  the  previous  year. 

Telephone  Train  Dispatching  Extended. — The  Louisville 
&  X'ashville  Railroad  recently  placed  an  additional  order  with 
the  Western  Electric  Company  for  forty-two  selectors  to  dis- 
patch its  trains  over  a  new  line  to  run  from  Le.xington. 
Ky.,  to  Quicksand,  Ky.  The  purchasers  are  now  oper- 
ating over  2200  miles  of  circuits  by  the  telephone.  The  new 
line  now  being  built  will  cover  a  total  distance  of  96 
miles,  and  the  dispatcher  for  it  will  be  located  at  Lexington. 
A  message  circuit  will  parallel  the  train  circuit  on  this  line 
and  will  be  equipped  with  the  same  number  of  stations. 

Diesel  Oil-Engines. — The  Wellman.  Seaver,  Morgan 
Companj-,  of  Cleveland.  Ohio,  has  ordered  two  225-hp  engines 
from  Busch-Sulzer  Brothers-Diesel  Engine  Company  for  direct 
connection  to  direct-current  generators.  One  of  these  sets  is 
to  be  installed  in  the  pontoon  crane  being  built  by  the  pur- 
chasers for  the  United  States  Navy  at  the  Boston  navy  yard 
and  the  other  is  for  the  Pearl  Harbor  navy  yard,  Hawaii 
Contracts  have  also  been  placed  for  two  225-hp  Diesel  engine; 
and  generators  to  be  installed  in  the  municipal  electric-Iigh 
plant  at  Thief  River  Falls.  Minn. 

Brooklyn  Rapid  Transit  Company. — Protest  against  th' 
increase  of  the  special  franchise  tax  assessment  by  the  Stat 
Board  of  Tax  Commissioners  from  $51,350,400  to  $55,810,100 
thus  increasing  the  tax  by  $47,473.  has  been  made  by  the  Brool< 
lyn  Rapid  Transit  Company.  The  protest  is  on  the  ground 
that  the  assessment  is  based  on  over-valuation  and  is  e.\ces 
sive.  Similar  protest  has  been  entered  against  the  increase 
assessment  of  the  Brooklyn  Union  Elevated  from  $19,619,00 
to  $25,406,800. 

Salisbury  &  Spencer  Railway  Company. — Controlling  ir 
terest  in  the  Salisbury  &  Spencer  Railway  Company,  whic 
operates  between  Salisbury  and  Spencer,  N.  C,  has  been  S( 
cured  by  Coler  &  Company,  of  Xew  York  City,  through  Bir 
S.  Coler,  who  is  president  of  the  North  Carolina  Pubhc  Servic 
Company,  of  Greensboro,  N.  C.  In  addition  to  its  railwa 
business,  the  Salisbury  &  Spencer  Company  operates  a  g; 
plant  at  Salisbury  and  also  does  electric  lighting. 

Boston  Elevated  Company. — At  the  annual  meeting  1 
the  Boston  Elevated  Railway  Company  it  was  voted  to  increa; 
the  number  of  directors  from  ten  to  twelve.  The  followir 
directors  were  re-elected;  Frank  .A.yer,  John  J.  Bright,  Franc 
E.  Peabody,  James  L.  Richards,  Robert  Windsor,  William  . 
Bancroft,  Samuel  Carr,  James  M.  Prendergast,  and  Willia 
S.  Spaulding.  Charles  P.  Hall,  George  P.  Gardner  and  Eugei 
V.  R.  Thayer  were  added  to  the  board. 

London  Traction  Merger  Effected. — .\malgamation 
London's  electric  tubes  and  railroads  and  the  London  Genei 
Omnibus  Company,  which  controls  London  street  traffic,  is  sa 
to  have  been  completed.  The  combined  capital  of  the  coi 
panics  involved  is  in  the  neighborhood  of  $165,000,000.  T 
railroads  were  reorganized  largely  through  the  efforts  of  t 
late  Charles  T.  Yerkes.  and  mucli  .Vmerican  capita!  is  repi 
sented  in  them. 

Allis- Chalmers    Company. — The    annual    meeting    of    t 
.\Ilis-Chalmers  Company  will  be  held  some  time  in  .A.pril.  . 
stead  of  in  the  early  part  of  November  as  originally  schedul 
This  change  is  due  to  the  change  in  the  fiscal  year  of  the  co  ■ 
]\me  30  to  Dec.  31. 
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The  Week  in  Wall  Streei. 

PJIXCli    the    liling    of    tlic    t'cdcral    suit    against   the    United 

J     States  Steel  Corporation  prices  in  the  stock  market  have 

lieen   irregular,  but   have   shown   a  general   tendency   to 

iprcve.     Stocks  rose  in  price  in   Montlay's  market  under  the 

.-adership  of   Steel  common,    Reading  and   Union    Pacific,  and 

le  tone  was  distinctly  optimistic  throughout  the  day.  The  feel- 

,!g  was  broadened  in  a  very  large  measure  by  the  increasing 

.iterest   shown   in   the   market   by   the   outside   element.    Com- 

i^'iion   houses  are   finding   that   business    from   this  source  is 

^omewhat  better  scale  than  it  has  been  in  recent  weeks, 

I    very    cauti(nis    sentiment    is    still    apparent.      Following 
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general  holiday  on  Tuesday,  the  market  on  Wednes- 
i,;.  failed  to  maintain  the  standard  of  the  preceding  week, 
id  a  general  decline  in  prices  took  place,  with  the  Steel 
ares  leading  under  hea\y  selling  pressure.  Much  of  the 
action  of  the  day  was  explained  by  election  results,  but  many 
!  the  traders  expressed  the  belief  that  the  period  of  high  prices 
d  run  its  course.  A  mild  rallying  tendency  was  shown  in  the 
!er  trading,  but  this  was  not  of  sufficient  strength  to  recover 
■^  losses  in  the  earlier  part  of  the  day.  Very  little  attention  was 
>en  to  the  news  of  the  day,  and  this  lack  of  interest  was  re- 
eled by  the  trend  of  the  market.  Settlement  of  the  Moroccan 
introversy  had  no  apparent  effect  upon  either  the  foreign  or 
.i  local  exchanges,  and  the  latter  took  little  interest  in  the 
^orable  copper  statistics  or  the  government's  semi-monthly 
•amate  of  cotton  ginned  from  the  crop  of  191 1  or  in  the 
vimate  on  the  corn  crop.  .An  increase  of  17,000.000  bushels 
'«r  the  October  corn  estimate  was  predicted,  and  the  cotton 
Vort  placed  the  number  of  bales  of  cotton  ginned  as  of  Xov. 
'at  9,968,000,  which  represents  some  1,750,000  bales  in  ex- 
'5S  of  the  best  previous  showing.  Low  prices  in  the  bond 
urket  are  attracting  a  fair  amount  of  attention  from  con- 
■'vative  investors.  Continuation  of  large  loans  to  foreign 
"ercsts  indicates  the  present  dullness  in  general  business  and 
■;  money  market.  Rates  Xov.  8  were:  Call,  2!4@2;/^  per 
'It:  ninety  days,  S'A^sii  per  cent.  The  quotations  in  the 
are  those  at  the  close  Nov.  8. 


Financial  Notes. 
Virginia  Railway  &  Power  Company's  Annual  Report.— 
'«  second  annual  report  of  the  Virginia  Railway  &  Power 
'pnpany,  covering  operations  for  the  year  ended  June  30,  191 1, 
's  been  issued  and  shows  a  profit  and  loss  surplus  of  $S79.- 
as  compared   with   $297,369   in   the   preceding    fiscal  year. 


Gross  earnings  were  $2,244,589,  as  against  $2,058,606  in  u)io. 
and  miscellaneous  income  was  $46,296,  as  compared  with  $33,- 
161,  these  additions  making  total  incomes  of  $2.21)0.885  and 
$2,091,767  respectively.  Operating  expenses,  including  taxes 
and  depreciation,  were  $1,284,980,  leaving  a  balance  of  $1,005,- 
905,  as  compared  with  $1,068,037  in  1910.  Charges  were  $407,- 
655,  as  compared  with  $098,319  in  1910,  and  the  surplus  was 
$508,250,  as  compared  with  $369,718  in  the  preceding  fiscal 
year.  Preferred  dividends  were  $228,652,  as  compared  with 
$66,693,  leaving  a  surplus  of  $279,598  for  the  year,  as  compared 
with  $303,025  in  1910.  This  added  to  the  previous  surjiliis, 
$297,369,  made  a  total  surplus  of  $576,967,  as  compared  with 
$303,025  in  the  preceding  fiscal  year.  Other  charges,  made  up 
of  discount  on  sale  of  prefcrreil  stock  and  bonds,  premium  on 
bonds  purchased  by  trustees  for  sinking  funds,  and  miscel- 
laneous charges,  amounted  to  $51,497.  Against  this  was  a 
credit  of  $53,979  from  adjustment  of  sinking  fund  instalments 
of  underlying  companies,  and  miscellaneous  credit,  making  a 
net  credit  of  $2,482,  which  was  added  to  the  surplus,  as  against 
a  debit  of  $5,656  in  the  preceding  year.  This  addition  made 
a  profit  and  loss  surplus  for  the  year  of  $579,448,  as  compared 
with  $297,369  in  the  fiscal  year  ended  June  30,  1910.  as  stated 
above.  The  general  balance  sheet  as  of  June  30.  191 1,  showed 
as  follows : — Assets ;  Property,  plant,  franchises  and  privileges, 
$20,674,313;  new  construction  and  betterments,  $629,080;  work 
in  progress,  $365,938;  investments,  $305,.398;  cash,  $636,377: 
consumers'  accounts  receivable;  $27,985 ;  sundry  accounts  re- 
ceivable, $99,080;  notes  receivable,  $3,266;  material  and  sup- 
plies, $179,017;  prepaid  accounts,  $3,880;  interest  earned,  $4,- 
790:  deferred  charges,  $394,921;  trustees'  account,  $1,217,4^1; 
total.  $24,541,470.  Liabilities:  Cominon  stock,  $7,450,500;  pre- 
ferred stock,  $4,700,000;  bonds,  $11,016,626;  pay  rolls  and  ac- 
counts payable,  $111,719;  dividends  unpaid,  $117,511;  matured 
interest  on  bonds,  $279,950;  consumers'  and  employees'  de- 
posits, $9.352 :  unredeemed  tickets,  $2,576 ;  sale  of  property. 
$55.219 ;  accrued  interest,  taxes  and  rentals,  $78,162 ;  reserve 
for  injuries  and  damages.  $15,405;  reserve  for  depreciation, 
$125,000;  profit  and  loss  surplus,  $579,448;  total,  $24,541,470. 
The  kilowatt-hours  output  for  the  fiscal  year  ended  June  30. 
1911,  was  16,617,098,  as  compared  with  15,880,205  in  the  pre- 
ceding year,  and  the  number  of  customers  at  the  end  of  the 
fiscal  year  was  6173.  as  compared  with  4984.  The  number  of 
street  arc  lamps  decreased  from  1227,  as  of  June  30.  1910.  to 
398  on  June  30.  191 1,  and  this  decrease  was  due  to  the  comple- 
tion and  operation  of  a  municipal  lighting  plant  in  Richmond. 
Va.  There  were  thirteen  street  incandescent  lamps  at  the  end 
of  the  fiscal  year  as  compared  with  six  at  the  end  of  the 
previous  year.  The  total  connected  load  as  of  June  30.  mil, 
was  20,501  kw,  as  against  18,486  as  of  June  30,  1910. 

Central  Colorado  Power  Company. — The  condensed  bal- 
ance sheet  of  the  Central  Colorado  Power  Company,  of  Den- 
ver, Col.,  as  of  June  30,  1911,  shows  as  follows: — Assets:  Plant 
and  property  account.  $34.1.36,676;  securities  of  other  corpora- 
tions, $50,000;  cash  in  banks,  $24,331  ;  accounts  receivable,  $384,- 
962 ;  material  and  supplies,  $26,006 ;  prepaid  and  suspense  ac- 
counts, $4,073:  first-mortgage  bonds  in  treasury,  $135,000;  sec- 
ond-mortgage bonds  in  treasury,  $43,050;  total,  $34,804,099. 
Liabilities:  Preferred  stock,  $7,500,000;  common,  $15,000,000; 
first-mortgage  5  per  cent  bonds  due  Dec.  i,  1946,  $10,635,000; 
second-mortgage  5  per  cent  bonds,  due  Nov.  1.  1929,  $1,350,- 
000 ;  accounts  payable,  $228,508 ;  bend  interest  payable,  $29,067 ; 
customers'  advances  payable  in  power,  $24,042 ;  rebate  and 
bad  debt  reserve,  $6,162;  maintenance  and  operation  reserve, 
$7,120:  surplus,  $24,109;  total,  $34,804,099.  The  combined  state- 
ment of  earnings  and  expenses  of  the  Central  Colorado  Power 
Company  and  the  Leadville  (Col.)  Light  &  Power  Company; 
all  of  whose  capital  stock  is  owned  by  the  first-named  com- 
pany, for  the  twelve  months  ended  June  30,  191 1,  shows  gross 
earnings  of  $424,979.  as  compared  with  $265,393  in  the  cor- 
responding period  of  the  previous  year;  operating  expenses  of 
$234,994,  as  compared  with  $168,585,  and  net  earnings  of  $189,- 
984,  as  compared  with  $96,807  for  the  twelve  months  ended 
June  30,  1910.  G.  H.  VValbridge,  24  Broad  Street,  New  York 
City,  president  of  the  Central  Colorado  Power  Company,  says 
that   the   status  of  property   is  highly  satisfactory. 

New    Hampshire   Water   &   Electric    Power   Company. — 

The  authorized  capital  stock  of  the  New  Hampshire  Water  & 
Electric  Power  Company  has  been  increased  from  $101,000  to 
$200,000. 
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Carolina  Power  &  Light  Company. — Boston  interests  are 
offering  at  92' j  and  interest  a  lilock  of  the  first-mortgage  5« 
per  cent  bonds  of  the  CaroHna  Power  &  Light  Company,  of 
Raleigli,  N.  C.  due  .'Vug.  i,  1938.  This  company  operates  the 
street-railway,  gas,  electric-light  and  power  service  in  Raleigh, 
the  gas  service  in  Durham,  the  light  and  power  service  in 
Sanford,  Henderson  and  Jonesboro,  and  furnishes  light  and 
power  service  for  manufacturing  purposes  in  Fayetteville. 
The  company  is  owned  and  operated  by  the  Electric  Bond  & 
Share  Company,  New  York  City.  Its  capitalization  consists  of 
an  authorized  issue  of  $2,500,000  6  per  cent  cumulative  pre- 
ferred stock,  of  which  $286,200  has  been  issued ;  $5,000,000 
common  stock,  of  which  $4,350,000  has  been  issued ;  $5,000,000 
first-mortgage  5  per  cent  gold  bonds,  of  which  $1,290,500  has 
been  issued,  and  $273,500  ten-year  5  per  cent  convertible  gold 
notes.  There  are  $119,600  preferred  stock  and  $202,500  gold 
notes  outstanding,  the  balance  being  in  the  treasury.  Gross 
earnings  of  the  company  in  the  twelve  months  ended  Sept. 
30,  191 1,  were  $347,467,  and  net  earnings,  after  deduction  of 
operating  expenses  and  taxes,  were  $127,021.  The  company 
has  a  hydroelectric  plant  at  Buckhorn  Falls,  on  the  Cape  Fear 
River,  with  an  installed  capacity  of  3300  hp;  a  hydroelectric 
plant,  held  under  indefinite  lease,  on  the  Neuse  River,  near 
Raleigh,  rated  at  530  hp ;  steam  auxiliary  plant  at  Raleigli. 
5000  hp  in  capacity,  and  at  Henderson,  300  hp  in  capacity ; 
three  substations,  with  an  aggregate  capacity  of  7400  hp, 
and  modern  gas  plants  and  distributing  systems  in  Raleigh 
and  Durham.  It  has  77.2  miles  of  high-tension  transmis- 
sion lines,  and  a  street-railway  system  in  Raleigh.  The  Car- 
olina Power  &  Light  Company  controls  all  the  outstanding 
capital  stock  of  the  Yadkin  River  Power  Company.  The  lat- 
ter company,  as  previously  mentioned  in  these  columns,  has 
under  construction  a  hydroelectric  development  on  the  Yadkin 
River,  near  Rockingham,  N.  C,  which  is  to  have  an  initial 
capacity  of  32,000  hp  and  will,  it  is  expected,  be  completed 
before  April  1.  1912.  The  transmission  lines  are  to  be  con- 
nected with  those  of  the  Carolina  Power  &  Light  Company 
and  the  Southern  Power  Company.  The  electric  and  gas  light- 
ing franchises  of  the  Carolina  Power  &  Light  Company  in  Ra- 
leigh are  without  time  limit,  and  that  for  the  street  railway 
extends   to    1045. 

American  Light  &  Traction  Company's  Report  Shows 
Improvement. — The  statement  of  the  .American  Light  & 
Traction  Company  for  the  twelve  months  ended  Sept.  30,  191 1, 
shows  gross  earnings  of  $4,105,097,  as  compared  with  $3,692,475 
in  the  corresponding  period  of  the  previous  year.  Expenses 
were  $114,133,  as  compared  with  $116,495,  and  net  earnings 
were  $3,990,964,  as  compared  with  $3,575,980  in  1910,  making. 
with  the  previous  surplus  of  $6,444,253,  a  total  surplus  of  $10.- 
435,218.  as  compared  with  $9,198,662.  Total  dividends  were 
$3,003,047,  as  compared  with  $2,754,409,  and  the  profit  and  loss 
surplus  was  $7,432,171.  which  compared  with  $6,444,253  in  the 
twelve  months  ended  Sept.  30,  1910.  The  general  balance  sheet 
as  of  Sept.  30,  191 1,  shows  as  follows:  Assets:  Investment 
account,  $27,701,394;  temporary  investment,  $2,404,200;  treasury 
stock  (38,515  shares  of  common),  $1;  earnings  of  subsidiary 
companies,  $5,406,077;  bills  receivable,  $531,572;  certificates  of 
indebtedness,  $602,899;  accounts  receivable.  $77,511;  manager's 
stock  contracts,  $163,600;  interest  and  dividends  receivable, 
$32,094;  cash  and  call  loans,  $1,605,421;  total,  $38,524,774. 
Liabilities:  Preferred  stock,  $14,236,200;  common  stock,  $15,- 
000,000;  warrants,  $21,022;  deposits  on  manager's  stock  con- 
tracts, $18,290;  taxes  and  expenses  anticipated.  $3,888;  accounts 
payable,  $53,114;  miscellaneous.  $7,527;  dividends  accrued.  $770,- 
968;  contingent  fund,  $981,582;  profit  and  loss  surplus,  $7,432.- 
171;  total,  $38,524,774. 

Fort  Smith  Light  &  Traction  Company  Preferred  Stock 
Offered. — Chicago  interests  are  offering  7  per  cent  cumula- 
tive preferred  stock  of  the  Fort  Smith  Light  &  Traction  Com- 
pany, of  Fort  Smith,  Ark.  This  stock  is  part  of  an  authorized 
issue  of  $5,000,000,  of  which  $1,120,000  was  outstanding  on  Sept. 
30.  The  company  has  also  bonds  outstanding  to  the  amount 
of  $2,407,000  and  common  stock  to  the  amount  of  $950,000  out 
of  authorized  issues  of  $6,000,000  and  $1,500,000,  respectively. 
For  the  year  ended  Sept.  30.  191 1.  the  gross  earnings  of  the 
company  were  $520,226.  and  the  net  earnings  $222,846.  After 
paying  bond  interest  there  remained  $105,645  surplus,  from 
which  dividends  on  preferred  stock  amounting  to  $60,273  were 
paid.  A  majority  of  the.  stock  of  the  company  is  owned  by 
the    Standard    Gas   &   Electric    Company,   which    is   under   the 


management  of  H.  M.  Byllesby  &  Company.  The  company 
owns  the  street-railway  property  in  Fort  Smith,  as  well  as 
the  electric-service  and  gas-distribution  systems  in  Fort  Smith 
and  Van  Buren.  It  has  fifty-year  franchises  granted  in  1905. 
On  July  I,  191 1,  the  company  had  2679  electric  customers  and 
supplied  energy  for  226  stationary  motors,  aggregating  1454 
hp,  as  well  as  310  street-lighting  arc  lamps.  The  company  re- 
ceives $55  a  year  for  each  street  lamp,  and  its  contract  for 
public  lighting  runs  for  six  years. 

Northern  Ohio  Traction  &  Light  Company. — The  state- 
ment of  the  Northern  Ohio  Traction  &  Light  Company  for 
September  shows  gross  earnings  of  $246,015,  an  increase  of 
$21,113  as  compared  with  those  in  the  corresponding  month 
of  the  previous  year.  Operating  expenses  and  taxes  were 
$128,812,  an  increase  of  $10,955,  and  net  earnings  were  $117,- 
202,  an  increase  of  $10,158.  Interest  charges  were  $44,320,  an 
increase  of  $929,  leaving  a  surplus  for  the  month  of  $72,- 
S82,  or  $9,229  larger  than  that  in  September,  1910.  In  the  nine 
months  ended  Sept.  30,  1911,  gross  earnings  were  $2,019,746. 
an  increase  of  $182,340  over  the  corresponding  nine  months 
in  1910.  Operating  expenses  and  taxes  were  $1,110,504,  an  in- 
crease of  $100,646,  and  net  earnings  were  $909,241,  a  gain 
of  $81,694.  Interest  charges  were  $399,069.  an  increase  oi 
$8,908.  The  surplus  for  the  period  was  $510,172,  an  increase 
of  $72,785  over  that  in  the  nine  months  ended  Sept.  30,  1910 

El  Paso  Electric  Company's  Bonds. — First-mortgage  col- 
lateral trust  bonds  of  the  El  Paso  Electric  Company,  of  E 
Paso,  Tex.,  are  being  offered  by  Boston  interests  at  99  ant 
interest.  The  company  operates  a  street-railway,  electric-ligh 
and  power  business  in  El  Paso  and  vicinity,  serving  a  popula 
tion  of  about  55,000.  Its  outstanding  $1,000,000  first-mortgag' 
collateral-trust  5  per  cent  bonds  are  a  closed  mortgage  issue 
They  are  followed  by  $500,000  6  per  cent  debentures,  $t,ooo,aO' 
6  per  cent  preferred  stock  and  $T,ooo,ooo  common  stock  payini 
5  per  cent.  Gross  earnings  of  the  company  for  the  year  endei 
.'Vug.  31,  1911,  were  $671,628.27.  Operating  expenses  and  taxe 
were  $405,303.79,  and  net  earnings  were  $266,324.48.  Bond  in 
terest  amounted  to  $50,000,  leaving  a  balance  of  $216,324.48. 

Massachusetts  Electric  Companies  Earnings  Increase.- 
Gross  earnings  of  the  Massachusetts  Electric  Companies  i 
October  show  an  increase  of  $10,200  as  compared  with  those  i 
October.  1910.  which  compares  with  an  increase  of  $50,000  i 
September  and  a  decrease  of  $11,000  in  August,   ion. 


DIVIDENDS. 

American   Telegraph   &   Cable   C(.mpany.   quarterly,    i%   pe 
cent,  payable  Dec.  i. 

Federal    Light    &    Traction    Company,    quarterly,    preferrei 
iJS   per  cent,  payable   Dec.   i. 

Federal    Utilities,    Inc.,    quarterly,    preferred.    I'/z    per   cen 
payable  Dec.   i. 

Kings   County    (N.   Y.)    Electric   Liglit   &   Power   Compan 
quarterly,  2  per  cent,  payable  Dec.  i. 

Mobile  Electric  Company,  quarterly,  preferred.  I-VJ  per  cer 
payable   Nov.    15. 

Pacific  Gas  &  Electric   Company,  quarterly,  preferred.  $1.; 
per  share,  payable  Nov.   15. 

United    States    Steel    Corporation,    quarterly,    preferred,    i 
per  cent,   payable   Nov.  20. 


REPORTS  OF  EARMINGS. 

.■\MF.RIC.'\N    LIGHT    Sc    TR-\CTIOX    COMP.ANY. 
Gross       Operating    _  Net  Fixed 


Sept., 
Sept., 


Ea 
$4,10S,097 


Expi 

$114,133  $3,990,96-1 
3.692:475         116.495     3,575,980 


Earning?.    Charge 


Sept. 
Sept. 


DETROIT  UNITED   RAILWAY  COMPANY. 

1911    $912,321   $595,253   $333,942   $177,196 

1910    846,298    540.052    317.390    178.802 

'11        7,627,491     4.887,243     2,871,061      1,588.690 

'10       7,027.978     4,485,425     2,655,761     1.511,120 


$156,; 

138,5 

1,282,: 

1,144,1 


Sept., 
Sept., 


Sept., 
Sept., 


LAKE   SHORE    ELECTRIC   RAILWAY   COMPANY. 

1911    $124,767    $62,608    $62,159    $34,713   $27,' 

1910  115,009    54,416    60,592    34,928    25,' 

NORTHERN  OHIO  TRACTION  &  LIGHT  COMPANY. 

1911  $246,015.  $128,812   $117,202    $44,320   $72, 

1910  224,902    117.857    107,044    43,391    63, 

REPUBLIC    RAILWAY    &    LIGHT    COMPANY. 

1911  $196,875   $106,308    $90,666    

1910     180.740    ^0^.696  77.044    


XOVEMBER     II,     191 1. 
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General  News 


Construction  Netos. 


RTSIiORO,  ALA.— The  Council,  it  is  reported,  has  engaged  the  J. 
;  McCrary  Company,  of  Atlanta,  iJa.,  as  consulting  engineer,  in  con- 
'KctioQ  with  the  construction  of  an  cicctric-light  plant. 
'  PHOENIX,  ARIZ. — The  Arizona  Construction  &  Finance  Company, 
'ectntljr  incorporated,  contemplates  the  construction  of  an  electric  rail- 
way in  this  section.  The  company  is  capitaliz'-d  at  $2,000,000.  The 
Incorporators  are  :  R.  A.  Lewis,  \V.  B.  Barr  and  S.  D.  Dunlap. 
:  OSCEOLA,  ARK. — The  Board  of  Commissioners  is  contemplating  the 
:istalIation  of  a  municipal  electric-light  plant  and  would  like  to  corre- 
,pood  with  parties  relative  to  construction  of  and  equipment  for  same. 
]\.  J,  Lamb  is  a  member  of  the  commission. 

.  BEAUMONT,  CAL.— It  is  reported  that  C.  H.  L.  Ghreist,  owner  of 
tie  Newport  Beach  electric-light  and  power  plant,  is  contemplating  the 
nstallation  of  an  electric-light  plant  in  Beaumont.  He  also  purposes  to 
astall  an  ice  plant  and  steam  laundry  in  connection  with  the  electric 
iant, 

'  DELANO.    CAL.— The    Delano-Linne    Valley   Telephone    Company,    re- 
'cntly  incorporated,  with  a  capital  stock  of  $10,000,  by  Benjamin  Thomas, 
J.  C  Rutledge,  A.  Villard,  P.   Girard  and  R.  W.  Lockridge,  purposes  to 
uild  a  telephone  system  in   Delano  and  Linne  Valley. 
;  FRESNO.  CAL. — The  construction  of  an  electric  railway  from  Fresno 
J  tbe  San  Joaquin   River,   via   the   Bullard   district,   is  under  considera- 
,00,     F.  C.  Forkner  is  reported  to  be  interested  in  the  project. 
FRESNO,    CAL. — The    Fresno,    Coalinga    &    Tidewater    Railway    Com- 
any    b    reported    to    be    contemplating    the    construction    of    an    electric 
lilway  from  Fresno  to  Monterey,  for  which  surveys  are  being  made. 
"ESNO,   CAL. — Investigations   are   being   made    by   the    San    Joaquiu 
Electric  Railway  Company  with  a  view  of  extending  its  line  from 
■  ■    to    Fresno.      The    company    is    now    building    a    railway    from 
n  to   Modesto.      M.    S.   Brackett   is  general  manager. 

-  ANGELES,  CAI The  Llewellyn  Iron  Works  have  been  awarded 

::act  for  the  installation  of  four  direct-connected  electric  freight 
,  ..'.tors  in  the  new  building  of  the  Haas  Building  Company,  located 
r   .Mameda  Street,  at   $10,950. 

■  MARYSVILLE,  CAL. — The  contract  for  erecting  seven  arches  to  be 
^d  for  lighting  the  business  section  of  Marysville  has  been  awarded  to 
le  Butte  Construction  Company,  of  San  Francisco,  Cal.,  for  $6,100. 
•  MODESTO,  CAL.— The  Western  States  Gas  &  Electric  Company  is 
aiming  to  extend  its  transmission  line  from  Stockton  to  Modesto  to 
jpply  electricity  in  Modesto  and  other  Stanisla-js  County  towns. 
NEWPORT  BEACH,  CAL.— The  proposition  to  issue  bonds  to  the 
noimt  of  $60,000  for  the  installation  of  a  municipal  electric  and  gas 
,ant  will  be  submitted  to  a  vote  of  the  people  at  an  early  date. 

0.\KLAND,  CAL.— ..ne  Sierra  &  San  Francisco  Power  Conipany  has 
ptified  the  City  Council  that  it  proposes  to  supply  electricity  for 
mps  and  motors  in  Oakland,  subject  to  the  ordinances  of  the  city. 
,  OAKLAND,  CAL. — The  Sierra  Electric  Power  Company,  recently  in- 
irporated.  proposes  to  supply  electricity  for  lamps  and  motors  and  also 
ater  fer  domestic  purposes.  The  company  is  capitalized  at  $3,000,000 
id  the  incorporators  are:    Charles  Gross,  J.  E.  Powers,  E.  A.  Herman, 

L.  Breed  and  M.  S.  Hamilton,  all  of  Oakland,  Cal. 
fROSEVlLLE,    CAL.— The    Board    of   Trustees,    it    is    said,    will    offer 
e   Pact6c   Gas    Sc    Electric    Company    $10,000    for    its    loc.-il    iil.inl.      The 
•mpany  has  heretofore  refused  to  sell  the  system. 

"'TA  ROSA.  CAL.— The  Clear  Lake  Telephone  &  Telegraph  Com- 
-nd   the    Sonoma    \'alley    Company,    of    Sonoma,    Cal.,    which    sup- 
electricity    for    lamps    and    motors    in    Sonoma    Valley,    have    been 
-*olidated.      The    headquarters    of    both    companies    will    be    located    in 
uil«  Rosa.     Fred    L.    Wright    is    president    of    the    telephone    company 
'd  C.  T.  Ryland,  of  Sonoma,  is  head  of  the   Sonoma   Valley  Company. 
TULARE,    CAL. — The    Tulare    County    Power    Company    is    planning 
posh  the  work  on  its  new  power  plant  in  Globe,   in   order  to  be  able 
innall   the  machinery   during    1912.      The    company   also    contemplates 
lilding    an    underground    conduit    system     in    the    business    district    in 
ilart. 

WILLOWS,  CAL.— The  Sacramento  Valley  Power  Company  has  pur- 
ased  the  plant  and  holdings  of  the  People's  Power  Company,  a  local 
itporation.  and  will  enter  into  competition  with  the  Northern  California 
I'wer  Company  in  Glenn  County  field.  The  Sacramento  Valley  Power 
•mpany  will  make  extensions  to  its  holdings  in  this  section  which  will 
'olre  an  expenditure  of  $150,000.  The  rate  offered  by  the  Sacramento 
.mpany  is  23  per  cent  lower  than  the  present  price  asked  by  the 
'rthera  California  Power  Company. 

ViNTERS,  CAL.— The  Vallejo  &  Northern  Railway  Company,  it  is 
ported,  is  contemplating  the  construction  of  an  electric  railway  to 
inters. 


l.(i.\i;.\lU.\r,  (.iiL— llu-  City  council  has  riwarde.i  ih-  c.,:,-,aol  lor 
the  installation  of  a  distributing  ..system  in  connection  with  the  new 
electric-light  plant  to  Hcndrie  5:  Bolthoff.  of  Denver,  •  Col.,  at  $18,654. 
Bonds  to  the  amount  of  $46,000  were  voted  at  the  last  city  election  for 
the  construction  of  a  municipal  electric-light  plant.  .After  the  bonds  had 
been  sold,  a  site  secured  and  other  preliminary  work  done  a  legal  ques- 
tion arose  which  changed  the  situation.  The  site  selected  is  in  the  foot- 
hills above  Lyons.  It  was  contended  that  the  city  has  no  right  to  build 
a  plant  outside  of  the  corporate  limits  and  that  the  city  has  no  right  to 
the  water  for  power  purposes.  To  avoid  complications  a  company  was 
organized  as  the  Public  Service  Company,  capitalized  at  $5i).000.  and  the 
stock  disposed  of  among  the  citizens.  The  company  has  taken  over  the 
rights  and  titles  held  by  the  city  and  is  to  build  the  plant  as  proposed  by 
the  city  and  transmit  energy  to  the  city  limits.  The  city,  will  own  and 
operate  the  distributing  system.  Under  the  terms  of  the  agreement  the 
city  reserves  the  right  to  purchase  the  plant  for  its  face  value. 

W.ASHINGTON,  D.  C. — An  engineer  connected  with  a  contracting 
firm  in  Australasia,  and  who  is  directing  work  on  a  railway  tunnel 
through  certain  mountains,  informs  an  .American  consul  that  he  would 
like  to  communicate  with  .American  concerns  dealing  in  electrically  oper- 
ated rock-drilling  machinery.  He  wishes  descriptions  of  such  machinery 
and  also  prices  at  which  it  could  be  furnished  at  the  point  of  destina- 
tion. Further  information  may  be  secured  by  addressing  No.  7559,  Bu- 
reau of  Manufactures,  Department  of  Commerce  and  Labor,  Wash- 
ington,   D.   C. 

WASHINGTON.  D.  C. — A  report  from  an  American  consulate  states 
that  an  electric  company  has  recently  been  formed  in  his  district,  with 
an  American  electrical  engineer  as  the  managing  director,  which  pro- 
poses to  supply  heat,  light  and  power  to  the  entire  district.  The  com- 
pany will  be  in  the  market  for  machinery  and  equipment  for  the  entire 
plant,  and  also  for  all  kinds  of  light,  heat  and  power  fixtures  and  ap- 
pliances. The  managing  director  would  like  to  receive  catalogs  along 
the  line  mentioned  with  prices  f.o.b.  San  Francisco,  Cal.  Further  in- 
formation may  be  obtained  by  addressing  No.  7558,  Bureau  of  Manu- 
factures,  Department   of  Commerce  and   Labor,   Washington,   D.   C. 

FAIRBURN,  GA.— The  City  Council  is  reported  to  have  awarded  a 
contract  to  the  J.  B.  McCrary  Company,  of  Atlanta,  Ga..  for  the  con- 
struction of  an  electric-light  plant,  for  which  bonds  to  the  amount  of 
$10,000  have  been  issued. 

MARSHALLVILLE,  GA.— The  City  Council  has  awarded  a  contract 
to  J.  C.  Walker,  of  Marshallville,  to  supply  the  town  with  water  and 
electricity  for  street  lighting.  A  stock  company  capitalized  at  $40,000 
will  be  organized  to  construct  the  plant  and  carry  out  the  contract. 

PERRY,  GA.— The  City  Council  has  contracted  with  J.  H.  and  J.  A. 
Davis,  of  Lakeside,  for  energy  for  the  electric-light  system  for  Perry. 
They  agree  to  deliver  electricity  at  a  point  east  of  the  town,  «bere  it 
will  be  connected  with  the  city  system.  Bonds  to  the  amount  of  $6,000 
have    been    authorized    for    installation    of    the    system. 

PRESTON,  IDAHO.— Preparations  are  being  made  by  the  Idaho  & 
Utah  Electric  Company  for  the  construction  of  an  electric  plant,  work 
on  which  will  begin  in  the  near  future.  The  company  proposes  to  extend 
its  system  to  Franklin,  Weston,  Richmond,  Whitney,  Trenton  and 
Smithfield  soon.  Energy  for  operating  the  system  will  be  purchased  from 
the  Telluride  Power  Company.  The  cost  of  the  plant  is  estimated  from 
$12,000  to  $15,000.     H.  E.  Smoot  is  president  and  general  manager. 

TWIN  F.ALLS,  IDAHO.— The  Mountain  States  Telephone  &  Tele- 
graph Company  will  soon  begin  work  on  the  erection  of  a  telephone 
line   from  Twin   Falls  to   Rogerson. 

ALBION,  ILL. — The  Albion  Electric  Light  &  Gas  Comany  has  com- 
menced work  on  the  construction  of  an  electric-light  plant  in  .Albion. 
The  company  will  apply  to  the  Council  for  an  extension  of  the  contract 
with  the  city,  in  which  it  agreed  to  have  the  plant  completed  by  Dec.  15, 
1911. 

BARRY,  ILL. — The  Electric  Light  &  Power  Company  is  planning  to 
rebuild  its  transmission  line  from  Barry  to  Kinderhook  and  to  erect  an 
extension  from  there  to  Hull.  The  company  has  entered  into  3  contract 
with  the  village  authorities  in  Hull  to  supply  electricity  in  that   place. 

CARTHAGE,  ILL.— The  Carthage  Electric  Light  &  Heating  Company 
has  changed  its  name  to  Albert  Sandt  &  Company.  The  capital  stock  of 
the  company  has  been  decreased  from  $50,000  to  $10,000  and  the  head- 
(juarters  changed  from  Carthage  to  Chicago. 

CHIC.-\GO,  ILL. — W.  O.  Johnson,  operating  receiver  for  the  Chicago 
&  Milwaukee  Electric  Company,  has  been  authorized  by  the  United 
States  District  Court  to  purchase  property  for  right-of-way  in  Willmette 
and   Highland  Park. 

CHICAGO,  ILL.— Plans  are  being  considered  by  the  Public  Service 
Corporation  of  Northern  Illinois,  which  is  a  consolidation  of  the  North 
Shore  Electric  Company,  Economy  Light  &  Power  Company,  Illinois 
Valley  Gas  &  Electric  Company  and  others,  for  a  bond  issue  covering 
the  properties  to  retire  existing  bonds  by  purchase  or  ultimate  exchancr 
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and   also   lor   extensions  and   improvements   to    the   properties.      It   is   ex- 
pected ihiit  the  initial  offering  will  be  about  $4,250,000. 

CHICAGO,  ILL. — Bids  will  be  received  by  ibc  directors  of  the  Mu- 
nicipal Tuberculosis  Sanitarium,  city  of  Chicago,  111.,  Room  1514,  Fort 
Dearborn  Building,  105  West  Monroe  Street,  Chicago,  Hi.,  until  Nov.  13 
for  the  construction  complete,  including  plumbing,  sewage-disposal  sys- 
tem, water-supply  system,  boilers,  pumps,  heating,  steel  tank,  tile  roofing, 
electric  work,  etc.,  of  a  power  house  and  water  tower  for  the  Municipal 
Tuberculosis  Sanitarium  of  the  city  of  Chicago,  located  at  North  Fortieth 
and  Itryn  Mawr  Avenues,  Chicago.  The  cost  of  the  proposed  hospital  is 
estimated  at  $800,000.  \V.  A.  Otis  and  Edwin  H.  Clark,  150  South  Dear- 
born  Street,  Chicago,  111.,  arc  architects. 

K  WSAS,  ILL.— The  property  of  the  Embarras  Telephone  Company 
in  Kansas  is  reported  to  have  been  purchased  by  Roy  Hall,  of  West- 
field.  III.  It  is  understood  that  the  new  owner  will  make  improvements 
to   the  system. 

MONMOUTH.  ILL.— The  Western  Stone  Company  has  contracted 
with  the  Monmouth  Public  Service  Company  to  supply  electricity  to 
operate  its  No.  2  plant. 

NEWMAN.  ILL. — The  Newman  Electric  Light  Company  has  decided 
to  erect  a  new  electric  plant  just  east  of  the  city.  The  company,  it  is 
said,  will  install  an  ice  plant  in  connection  with  the  electric  plant. 
The  power  plant  of  the  company  was  recently  destroyed  by  fire,  since 
which  the  town   has   been  without   electrical  service. 

OOELL,  ILL. — Preparations  arc  being  made  to  install  an  ornamental 
street-lighting  system  in  Odell.  The  present  arc  lamps  will  be  replaced 
with  four-cluster  tungsten  lamps. 

KOCK  ISLAND,  ILL.— The  City  Commission  has  granted  tlie  People's 
Power  Company  permission  to  erect  a  transmission  line  to  its  dam  at 
Sears. 

K'.sCK  ISLAND,  ILL. — At  an  election  held  recently  the  voters  de- 
feated the  proposition  to  grant  a  fifty-year  franchise  to  the  Tri-City  Auto- 
matic Home  Telephone  Company.  The  voters  also  refused  to  approve  the 
ordinance  consenting  to  the  sale  of  the  Union  Electric  Telephone  plant 
to   the   Central   Union    Telephone   Company. 

URB.\NA.  ILL.— The  capital  slock  qf  the  Kankakee  &  Urbana  Trac- 
tion   Company  has  been   increased   from   $200,000   to   $500,000. 

WASHBURN,  ILL.— The  property  of  the  Washburn  Electric  Com- 
pany has  been  purchased  by  T.  R.  Voorhees,  of  Fairbury.  The  new 
owner,  it  is  said,  will  make  improvements  to  the  plant  and  erect  trans- 
mission lines  to  small   towns  in  the  vicinity  of  Washburn. 

BEDFORD,  IN  D.— The  City  Council  has  decided  to  adopt  the  tungsten 
street-lighting  system  under  the  new  contract  submitted  by  the  Bedford 
Heat,  Light  &  Power  Company..  The  arc  lamps  cost  $80  each  per  year, 
while  the  tungsten  lamps  of  250  cp  will  cost  but  $50  each  per  year. 
The  40-wall  lamps  to  be  used  at  the  street  intersections  will  be  supplied 
at  $15  per  lamp  per  year.  The  cluster  lamp  system,  promoted  by  the 
Merchants'  and  Industrial  .-\ssociation.  the  standards  to  be  equipped 
with  one  60-\vatt  and  four  40-\vatt,  lamps,  have  been  approved  for  the 
street  corners,  while  the  posts  between  will  be  equipped  with  one  60- 
watt  and  two  40-watt  lamps.  The  three-lamp  posts,  the  top  lamp  burn- 
ing all  night,  will  cost  $25  each  per  year,  while  the  five-lamp  standards 
will  cost  $34  e.-ich  per  year.  Notwithstanding  that  twenty  arc  lamps  will 
be  added  to  the  number  already  in  use  and  including  the  cluster-lamp 
system,  it  is  estimated  that  the  city  will  save  about  $265  per  year  under 
the  new  system. 

CAMBRIDGE  CITY,  IND.— The  Town  Council  is  reported  to  have 
awarded  the  contract  for  the  construction  of  the  new  municipal  electric- 
light  plant  to  Roy  Knicse,  of  Cambridge,  for  $4,087. 

GARY,  IND. — The  Gary  St  Southern  Traction  Company  has  filed  an 
amendmnt  to  its  charter  increasing  its  capital  stock  from  $10,000  to 
$300,000. 

BITRLINGTON,  lA.— It  is  reported  that  the  Chicago.  Burlington  & 
Quincy  Railroad  Company  is  contemplating  the  construction  of  an 
electric  power  plant  in  Burlington,  for  which  an  appropriation  of 
$40,000  is  said  to  have  been  made.  The  plant,  it  is  understood,  will  be 
located  near  the  Union  Depot  and  will  supply  electricity  for  lighting 
the   yards,   depot,   freight  house   and   other  buildings. 

DUBUQUE.  lA. — Extensive  improvements  and  extensions  are  being 
made  by  the  Union  Electric  Company,  which  will  more  than  double  the 
output  of  its  plant.  The  company  is  now  installing  a  2500-kw.  six-stage 
horizontal   Curtis  turbine. 

F.MRFIELD.  I.-\, — The  City  Council  is  rei>orled  to  have  entered  into 
a  contract  with  the  Iowa  Power  Company,  of  Oakland  Mills,  whereby 
the  company  will  supply  electricity  to  the  city  at  3  cents  per  kwhour. 
The  present  arc-lamp  system   will  be   replaced   with   cluster  lamps. 

GLIDDEN,  I.A. — It  is  reported  that  the  proposition  to  issue  bonds 
to  the  amount  of  $10,000  for  the  installation  of  an  electric-light  plant 
will  be  submitted  to  a  vote  at  an  election  to  be  held  this  month. 

M.\NCHESTER,  L\. — The  local  electric-light  plant,  owned  by  E.  W. 
Hoag.  was  destroyed  by  fire  on  Oct.  28,  causing  a  loss  of  about  $10,000. 
Arrangements  have  been  made  with  the  Manchester  Light,  Heat  &  Power 
Company  to  supply  the  patrons  of  the  Hoag  plant,  which,  it  is  said, 
will    be   rebuilt   at   once. 

MUSCATINE.  I.A. — The  Board  of  Supervisors  has  decided  to  install 
an  electric-lighting  system  at  the  Muscatine  Count>-  Farm.  Improve- 
ments will   also  be  made  to  the  healing  sy;ieir 


NEW  SI1.'\R0.N,  l.\.— .\t  a  special  election  held  recently  the  proposi 
tion  to  grant  the  Oskaloosa  Traction  &  Light  Company  a  franchise  in 
supply  electricity   for  lamps  and  motors  in   New   Aharon   was  carried. 

PILOT  MOUND,  lA.— .\t  an  election  held  recently  the  propositiun 
to  grant  a  francliise  to  install  an  electric-light  and  power  plant  w.is 
carried. 

PRAIRIE  CITV,  lA.— The  Colfax  Electric  Light  &  Power  Conipany, 
of  Colfax,  la.,  has  been  granted  a  franchise  to  operate  an  electric-Iiglu 
and  power  plant  in  Prairie  City  for  a  period  of  twenty-five  years.  TIic 
company  will  erect  a  transmission  line  from  Colfax  to  this  city,  to  lie 
completed  by  Jan.    1,    1912.      A  substation   will   be  erected  here. 

\AN  HORNE,  lA.— Sealed  bids  will  be  received  by  P.  R.  Uollei, 
town  clerk.  Van  Home,  la.,  until  Nov.  13  for  furnishing  and  installing 
machinery,  equipment  and  material  for  a  complete  electric  plant,  con- 
sisting of  a  30-kw  d'rect-current  generator  direct-connected  to  an  oil 
entine.  stornfe  battery  and  switchboard.  Separate  bids  will  lie  entei 
tained  for  furnish-ng  and  installing  the  storage  battery  complete.  Alter- 
nate bids  will  be  received  on  one  20-kw  direct-current  generator  belted 
to  an  oil  engine  and  one  10-kw  direet-current  generator .  belted  to  an 
oil  engine,  together  with  switchboard,  all  installed  complete  for  oper- 
ation. Plans  and  specifications  may  be  seen  at  the  office  of  the  town 
clerk,  or  at  the  office  of  J.  B.  Hill,  engineer,  Iowa  City,  la.  Copies 
of  plans  may  be  obtained  on  application  to  the  engineer  on  payment  of 
$3  to  cover  cost  of  the  prints.      William   Caumgardner  is  Mayor. 

E.\RL,  K-\N.— The  City  Council  has  granted  to  James  Z.  George,  ot 
Jiemphis.  franchises  to  construct  and  operate  an  electric-light  plan! 
and  to  operate  the  water-works  system  in  Earl.  The  city  formerly 
owned  the  water-works,  but  sold  the  entire  system  to  Mr.  George,  wh*. 
proposes    to   enlarge   and    improve    the   same. 

K.-NNS.AS  CITY,  K.-\N. — Business  men  on  Minnesota  Avenue  betweei 
Fifth  and  Sixth  Streets  and  Seventh  and  Eighth  Streets  are  plannini 
to  erect  ornamental  lamp  standards  in  the  business  district.  It  is  pro 
posed  to  erect  ornamental  lamp  standards,  each  carrying  five  latnps 
along  Minnesota  Avenue.- 

LAWRENCE,  KAN.— Sealed  bids  will  be  received  at  the  odirc  of  lb 
county  clerk  of  Douglas  County,  Lawrence.  Kan.,  until  Nov.  13  for  fur 
nishing  one  gasoline-engine-driven  electric  generating  set,  gasoline  sy^ 
tern,  storage  set,  storage  battery,  electric  pumps,  pressure  tanks  and  neces 
>:iry  piping  for  water  system  for  the  County  Home  of  Douglas  County. 
MANH.\.TTAN.  KAN.— Plans  are  being  considered  by  J.  J.  Marslinl 
manager  of  the  Marshall  Theatre,  for  the  installation  of  an  isolated  ele( 
trie  plant  to  supply  electricity  to  light  the  entire  building. 

ROSSVILLE,  KAN.— The  question  of  erecting  an  electric-light  an 
power  plant  at  the  mill  dam  north  of  Rossville  is  reported  to  be  unde 
consideration. 

COVINGTON,  KY.— Preparations  are  being  made  by  the  Chesapeak 
I'i:  Ohio  Railroad  Company  for  the  construction  of  a  new  power  statio 
at  its  yards  in  Covington,  to  cost  about  $15,000,  work  on  which  will  begi 
at  once.  The  new  plant  will  supply  electricity  to  operate  all  the  Ches. 
peake  &  Ohio  Railway  telegraph  lines  in  this  section  of  the  company. 
DON.\LDSVILLE,  L.-\. — The  City  Council  is  reported  to  be  cot 
templating  the  installation  of  a  municipal  electric-light  plant  and  wate 
works   system    in    Donaldsonville. 

LIVERMORE  FALLS,  MAINE.— The  electric  power  station  of  tl 
International  Paper  Company  at  Jay  Bridge  was  destroyed  by  fire  ( 
Oct.  28.  causing  a  loss  of  about  $14,000.  The  plant  had  an  output  i 
3000  hp  and  supplied  electricity  to  operate  the  Otis  Mills  of  the  Inte 
national  Paper  Company  at  Cbisholm  and  for  operating  the  lighting  sj 
tem  of  the  entire  plant  of  the  company  at  that  place.  It  is  understOi 
that  the.coiupany  is  planning  to  erect  a  new  station  for  which  p!a 
have  already   been   drawn. 

BALTIMORE,  MD.— In  the  report  submitted  to  the  Board  of  Es 
mate  by  Superintendent  McCuen  the  cost  of  lighting  the  streets  for  tl 
coming  year  is  estimated  at  $375,517,  which  includes  350  addition 
lamps.  In  addition  $14,230  will  be  required  for  a  system  of  ornament 
lamps  on  Charles  Street,  between  Twenty-ninth  Street  and  Universi 
Parkway,  between  St.  Paul  Street  and  the  city  limits,  also  betwe. 
Thirty-first  Sti»et  and  University  Parkway  after  it  has  been  built  up. 
HAVRE  DE  GRACE,  MD.— The  plant  and  holdings  of  the  Havre 
Grace  Electric  Light  Company  have  been  purchased  by  James  II.  Harlo 
of  Darlington,  Md.  Mr.  Harlow  owns  the  plant  at  Perryville  and  is  int. 
ested  in  a  plant  at  Belair,  and  it  is  understood  that  he  proposes  to  mer 
the  plants  and  supply  power  from  one  plant. 

MIDDLETOWN,  MD. — The  citizens  have  authorized  the  burgess  a 
commissioners  to  enter  into  a  ten-year  contract  with  the  Frederick  Gas 
Electric  Company,  of  Frederick,  for  lighting  the  streets  of  the  town. 
is  proposed  to  use  tungsten  lamps  erected  on  ornamental  standards. 
is  thought  that  from  fifty  to  sixty  street  lamps  will  be  required.  1 
company  will  erect  a  transmission  line  over  the  mountain  from  its  P'"' 
house  to  Middletown. 

CHELMSFORD,  MASS.— Preparations  are  being  made  by  the  Lo» 
Electric  Light  Corporation  for  installing  a  street-lighting  system 
Chelmsford.  Under  the  terms  of  the  contract  the  company  is  to  cr 
not  less  than  342  tungsten  lamps  of  40  cp,  to  be  located  along  the  strt 
of  Chelmsford  Centre  and  of  North,  .'^outh,  East  and  West  Chel- 
ford,  at  a  cost  of  $55.75  per  month. 

FRANKLIN.   MASS.— The  Union   Electric   Light  Company  is  inst.ill 
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1  lirgv  Kcocrator  in  its  plant  in  Franklin,  which  will  he  used  for  auxil- 
iary and  emergency  purposes. 

HOl.DEN,  M.\SS. — The  contract  for  erection  of  pole  line,  apparatus 
for  a  substation  anJ  other  material  for  the  construction  of  a  distributing 
;.v9tem  to  supply  electricity  in  Holden  has  been  awardtd  to  the  Western 
Electric  Company,  to  cost  approximately  $9,700. 

HOLYOKE,  M.'\SS. — It  is  reported  that  the  American  Thread  Com- 
■lan.v  is  contemplating  equippins  its  Holyoke  plants  for  electric-motor 
4ri»«. 

'  PITTSFIEI.n,  M.\SS.— E.  D.  Jones  S:  Company  have  decided  to 
iiiliie  electricity  to  operate  their  foundry  and  machine  shop,  which  will 
|ie  supplied  by  the  Pittsficld  Electric  Company.  The  steam  plant  will 
'>c  diamantled  at  once. 

;  SWANSEA,  MASS.— The  Fall  River  Electric  Light  Company  is  plan- 
nng  to  extend  its  system  to  Swansea  to  supply  electrical  service  in  this 
own. 

,  WORCESTER,  MASS.— Arrangements  have  been  made  whereby  all 
.'irnline  lamps  now  in  use  in  Worcester  will  be  replaced  by  electric  in- 
indescent  lamps  by  June  I,  1912.  The  contract  for  the  gas  lamps  ex- 
nm  this  month,  but  the  Welsbach  company  has  agreed  to  allow  the  city 
!'■  use  its  lamps  until  the  Worcester  F.lectric  Company  is  ready  to  supply 
-  "^rvice. 

1^AG.^,   MICH. — ^The  Village  Council  has  awarded  contracts  for  in- 

.:  an  eltctriclight  plant  and  improvements  to  the  water-works  sys- 

'    the    combination    bids    of   the    Central    Combination    Company,    of 

>h.  Wis.;   the   National    Meter   Company,   of  Chicago,   111.,  and  the 

K'    Equipment   Company,   of   St.    Paul,   Minn.,   at  a   total   amount   of 

-J.t>/"6.      The    Village    Council    has   decided    to    install    sixty    ornamental 

,.mp  standards  with  tungsten  clusters  to  replace  the  present  street-lighting 

"'tern. 

-SOPOLIS,    MICH.— The    Board    of    County    Supervisors    has    ap- 
1    a    committee    to    make    investigations    in    regard    to    installing   an 
-lighting  systeni  in  the  county  court  house  to  replace  the  oil  lamps 
^    A   m  use. 

I  KALAMAZOO,  MICH.— Plans  and  specifications  are  being  prepare. 1 
>jr  wiring,  heating  and  ventilating  the  new  addition  to  the  Central 
H>fk  School  building  in  this  city,  bids  for  which  will  be  asked  about 
i>ec  5.  Ammerman,  McCall  &  Anderson,  of  Detroit,  Mich,  are  engi- 
■fr*. 

!SHOLM,   MINN. — It  is   reported   that   plans   are  being  considered 

McMillan,   of   t^nicago,    111.,    for   the    development    of   water-power 

ine    Sturgeon    River,    20    miles    north    of    Chisholm,    to    furnish    elee- 

^■city  to  the  mines  in  this  vicinity. 

"^FRGUS   I-AI.I.S.   MINX.— The  Otter  Tail  Power  Company,  it  is   re- 

-.  contemplates  extensive  improvements  and  extensions  to  its  plant, 

ig  an  expenditure  of  about  $230,000. 
-HWAUK,   MINN. — Preparations  are  being  made   for  the  installa- 
n  of  an  electric-light  plant  at  the  Hawkins  Mine  to  supply  electricity 
»r  lighting  the  mine,  machine  shops,  office  and  i  evidences  at  the  Hawkins 
■ition.     A  large  generator  will  be  installed  at  the  power  house  of  the 
"c    plant.      A    telephone    line    is    now    being    erected    between    the 
■^    Mine    and    the    washing    plant,    under    the    direction    of    H.    E. 
,   of  Chicago,  III.,   who  will  have  charge  of  installing  the   switches 
'ending  the  wires  for  the  electric-light  system. 
KF   RIVER    FALLS,    MINN.— The    City    Council    has   awarded    a 
t  to  the  Northwestern   Electric   Equipment   Company,   of  St.    Paul, 
for  two  225-hp  Diesel   oil  engines  and  two    150-kw  direct-current 
'  Ts   for   the   new   municipal    electric-light    plant.      The   cost   of   the 
ompletc  is  e.'^timated  at  about  $50,000, 

REL,  MISS.— The   Laurel   Electric   Power  &   Light  Company,   re- 
incorporated with  a  capital   stock  of  $75,000,   is  contemplating  the 
■;!^Truetion  of  an  electric-power   plant  and  street  railway  in   I^aurel.     P. 
*    Saunders,  Herbert  Jones  and     S.  M.  Jones  are  the  incorporators. 
j  KANSAS   CITY,    MO.— The    Municipal    Art    League,    of    Kansas    City, 
M    offered    prizes    for    the    best    designs    for    lamp    standards    for    the 
.lumtnation   of   ine    business    district.      Designs   are   asked    for    an    orna- 
'■■lal   standard,    14    ft.    high,    to   provide    for   not   less   than    five    lamps; 
r  an   ornamental   lighting   bracket    to   be   attached   to   the    present 
■lolley  poles,   to  be   not   more   than  6   ft.    long  and   to   provide  for 
ire  than   four  lamps,   designed   to  include   an   ornamental   base   for 
"ey    poles    at    pavement    level.       Designers    are    referred    to    the    lamp 
■ndards    now    in    use    in    Paris.    Brussels,    Berlin,    Des    Moines,    Los 
igelei,  Atlanta,   Denver  and   Minneapolis.     The    Kansas   City   Advcnis- 
«   Coniixiittee    has    obtained    permission    from    the    property    owners    to 
^tall  lamps  for  experimental   purposes  on   one  block   on   Walnut   Street, 
■•signs  are    to    be    submitted    to    the    Lighting    Contest.    Municipal    Art 
■ague,  306  Studio  Building,   Kansas  Citj-,  Mo.,   on  or  before   Dec.  9. 
iKING  CITY.    MO. — Application    has   been    made    to   the   City    Council 
I   local   capitalists    for    a    franchise    to    install    and    operate    an    electric- 
bt  plant  in  Kinp  City. 

.MARV\-ILLE,   MO— The   Maryville  Electric  Light  &  Power  Company, 
'is  reported,  is  contemplating  extensive  improvements,  which  will  double 
';  output  of  the  plant  and  involve  an  expenditure  of  about  $9,000. 
pT.  LOUIS,  MO. — The  Light  &  Development  Company,   of  St.   Louis, 
i  increased  its  capital   stock  from   $100,000   to   $200,000. 
.tOLUMBUS.     MONT— J.     P.     Pouscaren.     civil     engineer,     it     is 


ported,  has  been  granted  permission  by  the  Secretary  of  .Vgriculture  to 
construct  dams  on  the  upper  Stillwater  River  and  Woodbine  Creek,  the 
power  to  be  utilized  to  generate  electricity.  It  is  estimated  that  11,000 
hp  can  be  developed. 

GLEN  DIVE,  MONT.— The  (Jlcndive  Heat,  Light  &  Power  Company, 
recently  organized,  has  taken  over  the  property  of  the  Hughes  Electric 
Company,  including  the  local  telephone  exchange,  electric-light  plant  and 
municipal  heating  plant.  The  company  contemplates  a  number  of  im- 
provements, including  a  new  telephone  system,  for  which  orders  for 
equipment  have  .ilready  been  placed. 

GREAT  FALLS,  MONT.— The  City  Council  has  accepted  the  bid 
of  the  Northern  Idaho  &  Montana  Power  Com])any  for  street  lighting. 
Under  the  terms  of  the  franchise  the  company  agrees  to  supply  elec- 
tricity for  new  electroliers  at  $48  per  month.  Suspended  lamps  will 
cost  $4.50  per  cluster  and  60-watt  l.ungsten  lamps  in  the  outskirts  of 
the  city  $1.50  each  per  month. 

LIBBY,  MONT. — Preparations  are  being,  made  for  the  construction 
of  a  large  hydroelectric  power  plant  at  the  Yakt  Falls,  18  miles  north- 
west of  Libby,  by  the  Milwaukee  Power  Company.  It  is  proposed  to 
develop  3400  hp  in  two  units  of  1700  hp  each.  A  portion  of  the  energy 
generated  at  the  proposed  plant  will  be  used  by  the  Lincoln  Gold  Mining 
Company,  which  owns  the  Sylvanite  mines.  J.  H.  Ehlers,  of  Spokane, 
Wash.,  is  interested   in   the  company. 

POLSON,  MONT.— The  Flathead  Power  &  Traction  Company,  recently 
incorporated,  proposes  to  build  an  electric  railway  between  Poison  and 
Dixon,  a  distance  of  about  30  miles,  F.  L.  Gray,  G.  R.  M.  Stritzel,  T. 
R,  Arnold,  F.  E.  Faucett  and  A.  W.  Pipes,  all  of  Poulson.  Mont.,  are 
among  the   incorporators. 

OMAHA,  NEB. — Preparations  are  being  made  by  the  Nebraska  Trans- 
portation Company  for  the  construction  of  a  steam  power  plant  on  the 
Elkhorn  River,  near  Elk  City,  Neb.  .\bout  21,000  hp  will  be  developed. 

OMAHA,  NEB.— The  Bullock  Public  Service  Company  has  changed  its 

name  to   the   Iowa-Nebraska   Public   Service    Company.     The   headquarters 

of  the  company  have  been  changed   from  Omaha,  Neb.,  to  Norfolk,   Neb. 

OVERTON,   NEB.— Contracts  have   been   awarded  by   W.   H.    Hill    for 

the  installation  of  an  electric-light  plant  in   Overton. 

RENO,  NEV.^ — Surveys  have  been  completed  by  the  Nevada  Power 
S:  Transportation  Company  for  power  sites  and  ditches  from  the 
Truckee  River  east  of  Reno  in  connection  w-ith  its  proposed  power  de- 
velopment. The  company  has  located  two  power  sites  on  which  it  pro- 
poses to  erect  two  power  plants  capable  of  developing  9000  hp.  Work 
will   soon   begin    on    construction   of  the   system. 

CANAAN,  X.  H. — Preparations  are  being  made  for  installing  an  elec- 
tric-light plant  at  the  Goss  mill.  It  is  understood  that  the  plant  will 
supply   electricity    for  lighting  the   town. 

MANCHESTER,  X.  H.— The  New  Hampshire  Water  &  Electric  Power 
Company  has  applied  to  the  Public  Service  Commission  for  permission  to 
cNtend  its  transmission  lines  and  engage  in  business  in  Fitzwilliam, 
Rindge,   Richmond,   Winchester  and   Peterborough. 

TRENTON.  X.  J.— The  Trenton-Mercer  County  Traction  Company  is 
planning  to  install  a  1 100  hp  De  Laval  steam  turbine  at  its  power  plant 
in  Trenton. 

.\MSTERDAM,  N.  Y.— The  plant  and  holdings  of  the  Empire  State- 
Power  Company  were  sold  at  a  foreclosure  sale  on  Oct.  28  by  a  represen- 
tative of  the  New  York  Trust  Company,  which  is  trustee  for  the  bond- 
holders, to  the  Stone  &  Webster  syndicate,  of  Boston,  Mass.,  which  also 
has  taken  over  other  properties  controlled  and  operated  by  the  Hudson 
River  Electric  Power  Company.  The  price  paid  for  the  property  was 
$615,000. 

BINGHAMTOX,  N.  Y.— At  an  election  held  recently  the  proposition 
to  establish  a  municipal  electric-light  plant  in    Binghamton  was  carried. 

CORTLAND,  N.  Y.— The  contract  for  electric  wiring  and  fixtures  for 
the  State  Normal  School,  in  Cortland,  has  been  awarded  to  the  conduit 
Electric  Company,  of  Syracuse,  N.  Y.,  for  $6,984, 

KEESEVILLE,  X,  Y.— The  Keeseville  Electric  Company  has  applied 
to  the  Public  Service  Commission,  Second  District,  for  permission  to 
execute  a  mortgage  for  $200,000  on  all  its  franchises  and  property  to  se- 
cure an  issue  of  bonds  of  like  amount. 

ONEIDA,  X.  Y.— The  Stone  &  Webster  Management  Association, 
which  has  taken  over  the  property  of  the  Madison  County  Gas  &  Electric 
Company,  of  Oneida,  has  submitted  a  proposition  to  the  Board  of  Public 
Works  offering  arc  lamps  for  street  lighting  at  the  rate  of  $75  each  per 
year  with  all-night  service  and  $50  per  lamp  per  year  to  burn  until  1 
o'clock.     The  board  is  considering  the  installation  of  tungsten  lamps. 

SAR.\TOGA  SPRIXGS,  N.  Y.— Bids  will  be  received  until  Nov.  30 
for  lighting  the  streets  of  the  city  with  gas  or  electricity  for  a  period  of 
four  years.  The  present  street-lighting  system  consists  of  154  arc  lamps, 
ISO  incandescent  lamps  and  226  gas  lamps, 

ENFIELD,  N.  C. — The  town  of  Enfield  has  authorized  bonds  to  the 
amount  of  $10,000,  the  proceeds  to  he  used  for  the  installation  of  an 
electric-light  system.  Bids  will  be  received  for  the  bonds  until  Dec.  6. 
1911.     W.  T.   Clement  is  Mayor.  • 

SANFORD,  X.  C— The  Carolina  Light  &  Power  Company,  it  is  re- 
ported, is  contemplating  the  installation  of  additional  machinery  at  its 
plant,  including  a   500-kw  transformer  and  lightning  arresters.     The  volt- 
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age  »ill  be  increased  from  .'5,500  to  66,000.  Charles  E.  Johnson,  of 
Kalcigh,   N.  C,  is  president. 

EEXLEY  (STATION  R.  COLUMBUS),  OHIO.— Bids  will  be  re- 
ceived by  George  E.  Fry,  village  clerk,  until  Nov.  14  for  furnishing 
malerial  and  installing  an  electric-lighting  system  in  Bexley. 

CLEVELAND,  OHIO.— Plans  are  being  considered  by  Director  Lea 
and  the  City  Council  whereby  the  city  of  Cleveland  will  supply  electricity 
for  lamps,  heat  and  motors  to  the  merchants  in  the  vicinit>'  of  East  105th 
Street  and  Euclid  Avenue.  The  pending  franchise,  granting  Harvey 
Brothers  the  right  to  sell  excess  power  to  merchants  in  that  vicinity,  is 
under  consideration  and  Director  Lea  proposes  that  the  city  purchase  the 
energy  and  sell  it  at  the  same  rate  as  is  charged  by  the  city  for  elec- 
tricity supplied  by  the  Collinwood  and  the  South  Brooklyn  electric  sta- 
tions. The  city  will  pay  for  the  conduits  and  wiring  with  money  earned 
by  the  municipal  plants. 

COLUMBUS,  OHIO. — Scaled  proposals  will  be  received  by  S.  H. 
Holton,  director  of  public  service,  Columbus,  Ohio,  until  Nov.  20  for 
furnishing  material  and  labor  for  additions  and  alterations  to  the  munici- 
pal electric-light  plant,  located  on  West  Spring  Street,  in  accordance 
with  plans  and  specifications  on  file  in  the  office  of  the  director,  in  cus- 
tody of  Wirt  S.  Scott,  superintendent  of  the  municipal  electric-light 
plant.  Copies  of  plans  and  specifications  may  be  obtained  on  applica- 
tion to  the  above  office. 

GUTHRIE,  OKLA. — ^The  City  Council  is  considering  the  question  of 
taking  over  the  water-pumping  plant  of  the  Guthrie  Light  &  Power  Com- 
pany. Under  the  terms  of  the  contract  the  city  has  the  option  of  termi- 
nating the  contract  on  Dec.  1,  1911.  To  take  over  complete  control  of  the 
plant  this  winter  will  require  the  purchase  of  part  of  the  power  equipment 
now  in  use  at  the  station.  Three  years  from  now  the  contract  may  be  ter- 
minated without  the  purchase  of  any  of  the  equipment.  The  cost  of 
taking  over  the  plant  is  estimated  at  from  $8,000  to  $15,000. 

KINGFISHER,  OKLA. — Plans  and  specifications  are  being  prepared 
by  the  Benham  Engineering  Company,  American  National  Bank  Build- 
ing, Oklahoma  City,  Okla.,  for  extensions  to  the  municipal  electric- 
light  plant  and  water-works  system,  for  which  bonds  to  the  amount  of 
$30,000  have  been  voted. 

PONCA  CITY,  OKLA. — At  an  election  held  Oct.  31  the  proposition 
to  issue  bonds  to  the  amount  of  $30,000,  the  proceeds  to  be  used  for  the 
construction    of   a   municipal    electric-light   plant,    was  carried. 

TALIHIN.V,  OKLA. — It  is  reported  that  a  movement  has  been  started 
in  Talihina  to  install  a  municipal  electric-light  plant.  The  City  Council 
has  voted  to  issue  bonds  for  a  water-works  system. 

FLORENCE,  ORE.— .At  an  election  held  rtcently  the  citizens  voted 
against  the  proposition  to  grant  franchises  to  the  Florence  Electric 
Company  to  install  an  electric-light  and  power  plant  and  the  Florence- 
Mapleton  Independent  Telephone  Company  to  operate  a  telephone  sys- 
tem. The  franchises  were  denied  owing  to  the  form  in  wliich  they 
were   drawn. 

HtJOD  RIVER,  ORE.— The  Hydro-Electric  Company  has  begun  active 
construction  on  its  power  plant  at  the  Tucker  Bridge,  about  5  miles 
from  the  city.  The  initial  installation  of  750  hp  will  be  utilized  in  Hood 
River.  Additional  equipment  will  be  installed  to  supply  electricity  at 
The  Dalles,  where  the  company  has  a  franchise. 

VALE,  ORE. — The  City  Council  requests  proposals  from  any  parties 
who  will  supply  electricity  for  lamps  and  motors  in  Vale  at  lower  rates 
than  now  charged.  The  Oregon-Idaho  Light  &  Power  Company  has 
been  asked  to  install  a  system.  The  Vale  Light  &  Water  Company  now 
supplies  electrical  service  in  this  city. 

EBENSBURG,  P.\. — The  Ebensburg  Light,  Heat  &  Power  Company  is 
contemplating  extending  its  transmission  lines  to  Loretto  to  supply  elec- 
tricity for  lamps  and  motors.  It  is  also  proposed  to  supply  electrical 
service  to  residences  along  its  line  between  Ebensburg  and  Loretto. 

JOHNSTOWN,  PA. — The  Johnstown  &  Altoona  Railway  Company  is 
contemplating  the  purchase  of  two  750-kw  turbogenerators,  water-tube 
boilers  with  a  rating  of  1200  hp,  with  necessary  condensers,  piping  and 
pumps.  G.  U.  G.  Holman,  52  Williams  Street,  New  York,  N.  Y.,  is 
agent. 

LEWISBURG.  PA.— The  capital  stock  of  the  Citizens'  Electric  Com- 
pany  has   been   increased   from   $15,000  to   $40,000. 

NEW  CASTLE,  PA. — .Application  will  soon  be  made  by  the  Conno- 
quenessing  Power  Company  for  a  charter  for  the  purpose  of  building  an 
electric-power  plant  on  Slipperyrock  Creek,  11  miles  east  of  New  Castle. 
The  incorporators  are;  F.  G.  Ross,  Arthur  Barnes  and  J.  H.  Roelofs,  all 
of  Pittsburgh,  Pa. 

NEW  CASTLE,  PA— D.  M.  Hosford,  consulting  engineer,  of  Cleve 
land,  Ohio,  engaged  by  the  City  Council  to  furnish  an  estimate  of  the 
cost  of  installing  a  municipal  electric  plant,  has  submitted  two  plans, 
one  for  a  steam-driven  plant,  the  cost  of  which  is  estimated  at  $193,000, 
and  the  other  for  a  gas-engine-driven  plant,  which  would  cost  approxi- 
mately $185,237. 

W.AYXESBURG,  PA. — Plans  and  specifications  are  being  prepared  by 
the  Waynesburg  &  Blacksville  Street  Railway  Company  for  the  con- 
struction of  a  power  plant  in  Waynesburg,  bids  for  which  will  soon 
be  asked   for. 

EDGEFIELD,  S.  C— The  J.  E.  McCrary  Company,  of  Atlanta,  Ga., 
has  been  awarded  the  contract  to  construct  an  electric-light  plant  in 
Edgefield,  to  cost  $14,000. 


SUMMER VLLLE,  S.  C— The  Village  Council  has  authorized  the 
Mayor  to  enter  into  a  contract  with  the  Augusta-Aiken  Railway  &  Light 
Company  for  street  lighting.  The  contract  calls  for  200  tungsten  lamps 
of  60  cp  and  eight  or  ten  arc  lamps.  The  town  will  be  rewired  through- 
out. Through  oversight  this  item  appeared  under  Summerville,  Ga.,  in 
the  issue  of  Nov.  4. 

GARRETSON,  S.  D.— It  is  reported  that  J.  .A.  Wiberg,  of  Liiverne, 
Minn.,  has  decided  to  install  an  electric-light  plant  in  Garretson. 

WHITE,  S.  D.— Application  has  been  made  to  the  Town  Council  by 
E.  A.  Ilarseim  for  a  franchise  to  establish  an  electric-light  plant  ir 
White. 

WINNER,  S.  D. — Application  has  betn  made  to  the  Council  by  I!.  II 
Martin,  of  Dallas,  for  a  franchise  to  install  an  electric-light  plant  ii 
Winner. 

CHATTANOOGA,  TENN. — Application  has  been  made  by  the  Chat 
tanooga  Traction  Company  for  a  charter  to  construct  and  operate  si 
electric  railway  in  Chattanooga  under  a  franchise  granted  by  the  Cit} 
Council  several  months  ago.  The  company  also  proposes  to  build  inter 
urban  lines,  of  which  the  first  will  be  to  Dayton,  Tenn.,  through  Hamil 
Ion  and  Rhea  Counties.  Another  line  will  be  built  to  the  Georgia  Stat' 
boundary,  the  terminus  of  which  will  be  at  Ringgold,  Ga.  It  is  also  pro 
posed  to  build  a  railway  up  Lookout  Mountain.  Electricity  for  operatir. 
the  proposed  railways  will  be  secured  from  a  hydroelectric  plant  no. 
being  constructed  near  Chattanooga.  The  company  is  capitalized  at  $100 
000.  C.  E.  James,  D.  F.  Beckhaw,  J.  L.  Davies  and  Franklyn  Harris  ai 
interested  in  the  project. 

KNOXVILLE,  TENN.— Application  has  been  filed  with  the  Count 
Court  for  a  charter  for  the  Knoxville  Light  &  Power  Company.  Th 
company  will  be  capitalized  at  $500,000  and  proposes  to  control  th 
energy  generated  by  the  Eastern  Tennessee  Power  Company,  to  be  di: 
tributed  in  this  vicinity. 

TRENTON,  TENN.— The  City  Council  has  purchased  a  site  on  Nort 
Eaton  Street,  just  east  of  the  W.  &  O.  railroad  tracks,  on  which  it  wi 
erect  an  electric-light  plant.  The  Council  will  issue  warrants  to  the  cil 
treasurer  to  defray  the  cost  of  the  plant.  The  citizens  recently  voted  f 
issue  $12,000  in  bonds  for  an  electric-light  system.  Messrs.  Keenan 
Wade  enjoined  the  Council  from  issuing  and  selling  the  bonds.  It  is  e: 
pected  to  have  the  system  ready  for  operation  by  the  first  of  the  year. 

DALL.AS,  TEX. — The  installation  of  an  ornamental  strect-lightir 
system    on    Main    Street    is   under   consideration. 

D.-\LLAS,  TEX.— Application  has  been  made  to  the  County  Cor 
missioners  by  John  T.  Witt  for  a  thirty-year  franchise  to  construct  ar 
operate  an  electric  interurban  railway  over  the  West  Dallas-Commer 
Street   turnpike. 

GALVESTON,   TEX. — It   is   reported    that    the   plant   and   holdings 
the    Brush   Electric    &    Power    Company,    of    Galveston,    Tex.,    have  be 
purchased  by  the  Newman  interests,   of  New   Orleans,   La.     The  consi 
eration   is  said  to  be  between  $750,000  and   $800,000. 

GUFFEY,  TEX. — The  Beaumont  Ice,  Light  &  Refrigerating  Co 
pany,  of  Beaumont,  Tex.,  has  extended  its  transmission  lines  to  Spine 
Top  for  the  purpose  of  supplying  electricity  to  operate  the  oil  we 
there. 

HOUSTON,   TEX. — Plans  are  being  considered  for  extensive  impro> 
ments  and   extensions  by  the  Houston  Electric   Company  to  its  street  c 
system    during    the    coming    year,    which    will    involve    an    expenditure 
about  $750,000. 

M'KINNEY,  TEX. — The  Union  Telephone  Company  has  purchased 
building  on  North  Kentucky  Street  and  will  establish  a  long-dislai 
and  local  telephone  system  in  McKinney.  The  company  will  place 
wires  underground  in  the  business  section.  This  city  will  be  1 
headquarters  of  the  company   for  this  district. 

T.\YLOR,  TEX. — The  United  Telephone  Company  is  conteraplati 
the  installation  of  a  new  switchboard  and  other  equipment  in  its  lo 
exchange.     E.  A.  Glass,  of  Austin,  Tex.,  is  general  manager. 

WACO,   TEX.— The   citizens  of  Waco   have  subscribed  to  $150,000 
capital    stock    of   the    Dallas-Waco    Interurban    Railway,    and    negotiatii 
have  been   closed  for   building  the   railway  to   Waco.      In  addition  to 
tending  the  interurban  line  to  Waco,  the  company  has  announced  that 
will  build  a  power  plant  near  this  city,  to  cost  about  $500,000. 

ORLEANS,  VT.— The  town  of  Orleans  has  contracted  with  the  No 
Troy  Electric  Light  &  Power  Company,  of  North  Troy,  Vt,  to  sup 
electricity  to  operate  the  local  electric-light  system.  The  company  s 
erect  a  transmission  line  to  Orleans.  The  contract  is  for  a  term 
fifteen  years  with  the  privilege  of  renewal  for  five  or  ten  years.  T 
present  contract  with  the  town  of  Barton,  which  supplies  electricity 
the  local  system,  expires  in  December,   1912. 

SPRINGFIELD,  VT.— The  Springfield  Electric  Company  has  c 
menced  work  on  the  construction  of  a  new  power  house  on  the  site 
the  old  building. 

WAITSFIELD,  VT.— The  town  of  Waitsfield  has  awarded  a  contrac  > 
.Moody  &  Almon.  of  Montpelier,  Vt.,  to  supply  electricity  for  la  * 
and  motors  in  this  village  and  also  to  the  farms  along  the  route 
its  transmission  line.  The  town  has  also  voted  to  exempt  the  p '" 
erty  of  the  company  for  a  period  of  ten  years.  The  transmission  •« 
will  be  extended   from  Moretown. 

CHEHALIS,   WASH.— Application   has  been  made  to  the  City  Cm  '' 
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lor    a    ftaochise    to    install    a    local    cxchaiigi-    and    telephone    system    in 
,  Cliehalis. 

SEATTLE,  WASH.— The  Highland  Park  &  Lake  liurien  Railway 
1  Company,  which  recently  awarded  a  contract  for  the  construction  of  an 
' electric  railway  from  Oxbow  to  Lake  Burien,  has  filed  articles  of  in- 
corporation with  a  capital  stock  of  $125,000.  W.  II.  Murphy,  1..  I. 
liregory  and    U.    1.    Burkhart  are  among  the  incorporators. 

WENATCHEE,  WASH.— The  Wenatchee  Valley  Power  It  ICKxlric 
k  ompany  has  awarded  a  contract  to  J.  T.  Mnnyon  for  grading  its  pro- 
'|M>4ed  line  in  this  vicinity. 

WHITE  SALMON,  WASH.— A  bid  has  been  submitted  to  the  .Mount 
Adams  Electric  Railway  Company  by  lUrtleson  S:  Sons,  of  lacMiia, 
.Wash.,  offering  to  construct  its  proposed  railway  from  a  point  near  the 
Coluoibia  River  to   White   Salmon    for  $42,000. 

;     NEW  MARTINSVILLE,  W.  VA.— The  plant  and  holdings  of  the  New 
\;  .rtinsvjlle    Electric    Light,    Heat    &    Power    Company    have    been    pur- 
I   by   the   Sisterville    Electric    Light   &   Power    Company    for   $20,150. 
roperty    was    sold    at    public    sale.      The    Sisterville    company    will 
,  ,..>  electricity  generated  at  its  plant  in  Sisterville  in  New  Martinsville 
las  aooo  as  improvements  and  extensions  are  completed. 
I    PEWAUKEE,    WIS.— The   local    electric-light    plant   and    lighting   con- 
Uracts,   with  water   privilege  at   Pewaukee,    have   been   taken  over  by   tlit- 
'Milwiukee    Electric    Light    &    Railway    Company,    of    Milwaukee.      Addi- 
tional power   needed    in    Pewaukee   will    be    furnished    from    the    plant    of 
Hhe  Milwaukee  company   at  the   Kilbourne  dam   on   the  Wisconsin   River. 
The  company  has   also   been   granted    a    franchise    to   erect    transmission 
■"•le*  and  electric  railway  on  the  streets  and  highways  in  Pewaukee. 

\i;SAU,   WIS.— Plans  are  being  considered   by   the   Wausau    Street 

iv  Company,   the   Marathon   Paper   Mills   Company  and  the  Wausau 

..Me   Company,    of    Mosinee,    for    the    construction    of   a   joint    power 

rii  near  Wausau. 

'    WEVAUWEGA,     WIS.— The     property     of     the     Weyauwega     Electric 

l.i<ht  Company,   including   water   privilege,   electric-light   plant,   flour  mill, 

rlcTalor  and  factory  building,  was  sold  at  auction  on  Oct.   23  to  Charles 

I'eferaon,  of  Weyauwega,   for   a  consideration   of  $15,000.     The  property 

Vas  appraised  at  the  assignment  at  $60,000. 

j    WILMOT,    WIS.— The    installation    of    an    electric-light    plant    is    re- 
•oorted  to  be  under  construction.     Power  for  operating  the  plant  will  be 

rd  from  the  dam  of  the  local  mill. 

MONTON,    ALTA,    CAN.— The    Council,    it    is    reported,    has    de- 

to   purchase    a   surface    condenser    for    the    municipal    electric-light 

as    recommended    by     A.     T-     i.atornell.    chief    engineer,    bids    for 

will   be   called    for.      The    cost    of   the    condenser    is    estimated    at 

'   $5,000. 

NAIMO,    B.    C,    CAN.— The    British    Columbia    Company,    of    Vic- 

I'..   C,   it   is  stated,   has   submitted   a   proposition    offering   to   install 

■  et-raiUay  system  provided  the   Council   will  guarantee  the   intcrist 

j-.i  bonds  to  the  amount  of  $150,000.     It  is  understood  that  a  by-law   is 

^einj  prepared.     A.  G.  Waters   is  city  engineer. 

>T  JOHN,  N.  B.,  CAN.— An  agreement  has  been  reached  between  the 
Itrunswick  Hydro-Ek'clric  Company  and  the  sub-connnittee  of  the 
'  il  whereby  the  former  will  be  allowed  to  enter  the  city  and  erect 
iribuling  system  to  supply  electricity  for  lamps  and  motors.  It  is 
r^tood  that  the  terms  of  the  agreement  provide  for  a  substantial 
uon  in  rates  to  all  consumers  for  both  lamps  and  motors.  If  the 
il  approves  of  the  agreement,  the  company  will  begin  work  at 
on  its  proposed  system. 

'  UEN.  ONT.,  CAN. — The  by-law  authorizing  an  appropriation  of 
'  for  the  installation  of  a  distributing  system  for  utilizing  electricity 
'lin,   supplied    by    the    Hydroelectric    Power    Commission,    was    car- 

\CEBRIDGE,  ONT.,  CAN.— Tenders  will  be  received  by  the 
"t  Bracebridge,  Ont.,  until  Nov.  14  for  the  sale  of  $8,300  imwer 
■  on   debentures.      A.    C.    Salmon   is   town   clerk. 

MDEN    EAST,    ONT.,    C.-\N.— The    Ontario    Power    Company,    it    is 

■ed,  is  contemplating  a   power   development   on    the   Napanee    River, 

.fnden    East,    which    will    involve    an    expenditure    of    about    $200,000 

include   the    erection    of    three    generating    stations.      The    proposed 

will  necessitate  rock  cutting  in  river  channel,  several  drains,  etc. 

MiSTON,   ONT..    CAN. — New    estimates,    it   is   reported,    have   been 

tted    by    the    Hydroelectric    Power    Commission    for    furnishing    to 

-ion,    Brockville,    Morr.isburg,    Cardinal    and    Prescott    fom    3000    to 

'    hp.      Under    the    new    estimates    the    city    of    Kingston    will    pay 

=  per  hp  for  3000  hp  and  $17.80  per  hp  for  10,000  hp.    The  price  to 

-burg  is  quoted  at  S13.07  per  hp  for  3000  hp  and  $11.46  per  hp  for 

"I  hp.     The  report  does  not  state   where  the  power   will   be  supplied 

but    presumably    from    Waddington,    N.    Y.,    in    view    of    the    low 

'looted   for   Morrisburg.      It    is    a   question    whether    Kingston    will 

t    the   offer,    as    the    proposition    submitted    by    the    Seymour    Power 

■iny  is  a  buter  one.      In   case   Kingston  drops  out  the   price   In    llie 

municipalities   would  be   greatly   increased. 

MIDLAND,    ONT.,    CAN.— The    Canada    Iron    Corporation,    Ltd.,    of 

iidland,  Ont,  it  is  reported,   would   like  to  communicate  with  electrical 

'instruction    firms    in    connection    with    the    erection    of    a    short    electric 

ansmission  line.      For   fi.rllier   information   address   A.    C.    Adams,    MM 

I.  Ont. 
NORTH    BAY.    ONT.,    CAN.— The    Town    Council    is   considering    the 


question  of  establishing  a  municipal  electric-light  plant  and  is  negoti- 
ating with  the  North  Bay  Light,  Heat  &  Power  Company  with  that  object 
in  view.  The  franchise  of  the  company  has  expired.  The  local  com- 
pany has  been  taken  over  by  the  Nipissing  Power  Company,  wh'ch  is 
controlled  by  Smith,  Kerry  &  Chace,  of  Toronto.  The  Nipissing  com- 
pany has  applied  for  a  tweniy-one-year  franchise  and  ofliers  very  low 
rates  if  the  franchise  is  granted.  The  Council  is  also  cons-dering  the 
question  of  securing  electricity  from  the  Hydroelectric  Commission,  and 
a  definite  proposition  will  soon  be  submitted  by  the  commission  to  the 
Council.  It  is  said  that  the  acceptance  of  the  commission's  proposition 
means  the  expropriation  of  the  Nipissing  Power  Company's  plant  at 
South  River,  which  will  be  the  tirst  action  of  this  kind  by  the  Hydro- 
electric Commission. 

TORONTO,  ONT.,  CAN.— The  Barcelona  Company,  recently  organ- 
ized under  the  laws  of  Canada  with  a  capital  stock  of  $25,000,000,  pro- 
poses to  develop  water-power  of  250,000  hp  and  to  build  hydroelectric 
power  plants  to  stipply  electricity  for  lamps  and  motors  in  the  city  of 
Barcelona  and  the  northeast  section  of  Spain.  The  company  has  also 
secured  one  of  the  tramways  in  Barcelona  and  valuable  concessions  for 
suburban  railways.  An  expenditure  of  $25,000,000  is  contemplated  by 
the  company.  Dr.  F.  S.  Pearson,  Percival  Farquhar  and  other  Canadian 
and  English  capitalists  are  interested  in  the  project.  The  head  office 
will  be  located  in  Toronto,   Ont. 

W.-\TERFORD,  ONT.,  CAN.— .\  by-law  will  soon  be  submitted  to  the 
ratepayers  to  appropriate  $7,000  for  the  installation  of  an  electric-light 
plant    in    Waterford. 

SASKATOON,  S.\SK.,  CAN.— The  government  is  planning  to  install 
an  automatic  telephone  exchange,  to  cost  about  $250,000,  work  on  which 
will   begin   at   once. 


New  Industrial  Companies. 

THE  AMERICAN  SAKKTV  DE\ICK.  COMPANY,  of  New  York, 
N.  Y.,  has  been  incorporated  by  Joseph  L.  Clueas,  30  Church  Street; 
Calvin  S.  Hunter,  540  West  165th  Street,  New  York,  N.  Y.,  and  E.  A. 
Denevellis,  91  Maple  Avenue,  Flushing,  N.  Y.  The  company  is  cap- 
italized at  $200,000  and  proposes  to  manufacture  appliances  used  in 
building  and  construction.  , 

THE  CHICAGO  RAILWAY  &  MILL  SUPPLY  COMPANY,  of 
Chicago,  111-,  has  been  granted  a  charter  with  a  capital  stock  of  $5,000  to 
manufacture  and  deal  in  railway  machinery  and  equipment.  The  incor- 
porators are:  A.  W.  Gillespie,  C.  B.  Royal  and  J.  S.  Seeky. 

THE  DETECTOGRAPH  COMPANY,  borough  of  the  Bronx,  New 
York,  N.  Y.,  has  filed  articles  of  incorporation  with  a  capital  stock  of 
$50,000  for  the  purpose  of  manufacturing  machinery  and  apparatus  to 
protect  documents,  etc.  The  incorporators  are:  T.  W.  Cameron,  G.  S. 
Miller  and  C.  A.  Lee,  all  of  New  York,  N.  Y. 

THE  GORDON  ELECTRIC  &  MANUFACTURING  COMPANY,  of 
Chicago,  111.,  has  been  incoporated  with  a  capital  stock  of  $15,000  by 
Hazel  Jones,  Otto  W.  Wermich  and  Max  W.  Zabel.  The  company  iiro- 
poses  to  manufacture  and  deal  in  electrical  devices  and"  supplies. 

THE  MECHANICAL  ADVERTISING  COMPANY,  of  New  York, 
N.  y.,  has  been  incorporated  with  a  capital  stock  of  $30,000  to  manu- 
facture advertising  machines  and  devices.  The  incorporators  are:  E. 
Callahan,  of  Hartford,  Conn.;  R.  Butler  and  A.  L.  Friedberg,  of  New 
York,  N.  Y. 

SUPPLIES,  INCORPORATED,  of  New  York,  N.  Y.,  has  filed  articles 
of  incorporation,  with  a  capital  stock  of  $50,000,  to  manufacture  and 
deal  in  electric  lamps  and  electrical  supplies;  also  to  deal  in  office,  hotel 
supplies,  etc,  The  incorporators  are:  Harvey  Descher,  334  West  Fifty- 
eight  Street;  Harold  R.  Zeamans,  98  Morningside  Avenue,  and  Victor 
R.   Grieff,   160   West  Seventy-ninth   Street,   New  York,   N.   Y. 

THE  WAITE-HAYDEN  COMPANY,  of  Syracuse,  N.  Y.,  has  been 
granted  a  charier  with  a  capital  stock  of  $10,000  for  the  purpose  of 
manufacturing  watchmen's  clocks,  electric  signals,  alarms,  etc.  The  in- 
corporators are:  Annie  S.  Waitc,  Wilbur  M.  Waite,  113  Lynhurst 
Avenue:   Perry  B.  Hayden,  230  West  Lafayette  .-Vvenue,  Syracuse,  N.  Y. 


New  Incorporations. 


MIAMI.  ARIZ.— The  M.aiiii  ICleciiic  i  Power  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $500,000.  The  incor- 
porators are:     C.   W.  Van  Dkye  and  R.   S.  Van   Dyke. 

CHICAGO,  ILL. — The  Central  Station  Engineering  Company  has  been 
incorporated  by  C.  A.  Gillham,  B.  T.  Gifford  and  A.  E.  Durham.  The 
company  is  capitalized  at  $50,000  and  proposes  to  construct  and  operate 
public-utility  plants. 

CHICAGO,  ILL.— The  West  Hammond  Gas  &  Electric  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $5,000  for  the  pur- 
pose of  furnishing  light,  heat  and  power.  The  incorporators  are:  Harry 
W.    Darling,   George   F.   Borman   and  Jefferson   L.   Fulton. 

E.\ST  ST.  LOnS,  ILL. — .\rticlcs  of  incorporation  have  been  filed 
for  the  Alton  &  Southern  Railway  Company  with  a  capital  stock  of 
$10,000   to  construct   an   electric  railway  from  a  point  on  the   Mississippi 
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River  in  Sl  Clair  County,  opposite  tiic  city  ui  st.  Louis,  Mo.,  extending 
into  a  point  near  the  northwestern  limits  of  the  city  of  East  St.  Louis. 
111.  The  incorporators  arc:  Arthur  V.  Davis  and  R.  Mellon,  of 
Pittsburgh,  Pa.;  Charles  M.  Hall,  of  Niagara  Falls,  N.  Y.;  C.  B.  Fox, 
of  East   St.   Louis,   III.,  and  others. 

H.\MILTON,  ILL. — .Articles  01  incorporation  have  been  filed  for  the 
Hamilton  Railway  Comp.iny  by  George  Higginson,  of  Winnetka,  III.;  Joel 
1'.  Harvey,  of  Geneva,  III.;  Joseph  L.  Valentine,  Hayne  Wells,  of  Chi- 
cago, 111.,  and  A.  \V.  O'Hara.  The  company  is  capitalized  at  $1,000,000 
and  proposes  to  build  an  electric  railway  from  a  point  on  the  bridge  over 
the  Mississippi  River,  between  Hamilton,  III.,  and  Keokuk,   la. 

M.VRISSA,  ILL— The  Hamilton  Water  Company  has  been  incor 
poraied  with  a  capital  stock  of  $6,000  by  J.  A.  Hamilton,  Henry  J.  Fink 
,iiid  William  H.  lloppe.  The  company  proposes  to  operate  water,  light 
and  power  plants. 

SHIRLEY.  IND. — The  Shirley  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $5,000  to  operate  in  Hancock,  Henry 
and  Madison  Counties.  The  incorporators  are:  W.  W.  Wilcoxcn,  T. 
O.    Wilson   and   E.    Wilcoxen. 

TOPEKA,  KAN. — The  Kansas  City  &  Fort  Scott  Electric  Railway 
Company  has  been  granted  a  charter  to  construct  an  electric  railway  from 
the  terminus  of  the  Metropolitan  Street  Railway  in  Rosedale  via  Stanley, 
Prescott,  Fulton,  Louisburg  and  Pleasanton  to  Fort  Scott.  The  company 
is  capitalized  at  $10,000  and  the  incorporators  are:  W.  S.  Quarles,  of 
Stanley;  M.  M.  Sweetman,  of  Kansas  City,  Mo.;  D.  E.  Ainsworth,  and 
T.  W.  Conboy,  of  Stilwell;  W.  h.  Foster,  R.  J.  Rogers,  of  Louisburg; 
M.  Langan,  of  Paola,  and  others. 

WINONA.  MINN. — The  Minnesota-Wisconsin  Power  Corporation  has 
Tiled  articles  of  incorporation  under  the  laws  of  the  State  of  Delaware, 
with  a  capital  stock  of  $2,000,000,  to  construct  and  operate  both  electric 
and  gas  plants.  The  incorporators  are:  W.  B.  Parsons,  C.  P.  Crangle  and 
Jaraes  Ritchie,  of  Winona,  Minn. 

ST.  LOUIS,  MO. — Articles  of  incorporation  have  been  filed  for  thi- 
National  Light  &  Power  Company  with  a  capital  stock  of  $2,000  for  the 
purpose  of  doing  a  general  lighting  and  power  business.  The  incorpora- 
tors are:  W.  C.  Morehead.  A.   B.  Ewing.  Jr.,  and  Judson  ?I.  Bonghton. 

ENDICOTT,  N.  V. — The  Endicott  Light,  Heat  &  Power  Company 
has  been  granted  a  charter  with  a  capital  stock  of  $5,000.  The  in- 
corporators are:  Perkins  &  Blakeslee,  Lewis  S.  Nattoon,  Isaac  E. 
House  and  J.   Winfield  Tiffany. 

MARSHALL,  N.  C. — Articles  of  incorporation  have  been  filed  for  the 
Madison  Light  &  Power  Company  with  a  capital  stock  of  $10,000  by  T.  H. 
White,   F.   Shellon   and  others. 

FINLEY,  N.  D.— The  Finley  Light  &  Power  Company  has  been  in- 
corporated with  a  capital  stock  of  $5,000  by  J.  A.  Carlson,  E.  G.  Quamme, 
O.  Cummings,  R.  J.  Sluggett,  G.  A.  Montieth,  F.  E.  Curry  and  others, 
all  of  Finley.  The  company  proposes  to  construct  and  operate  an  elec- 
tric  plant  to  supply  electricit>'  for  lamps  and  motors  in  Finley. 

CLEVELAND,  OHIO. — The  Thompson  Electric  Company  has  filed  ar- 
ticles of  incorporation  with  a  capital  stock  of  $10,000.  The  incorporators 
are:  Allison  J.  Thompson.  Joseph  Hidy,  Joseph  J.  Klein,  S.  M.  Davis 
and  Edith  A.  Oose. 

COSHOCTON.  OHIO.— The  Coshocton  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $150,000  for  the  purpose  of  taking 
over  the  property  of  the  Citizens'  Telephone  Company  and  the  Central 
L'nion  Telephone  Company  in  Coshocton.  The  incorporators  are:  Joseph 
1..    Rue,   L.    P.   Gallagher,   Frank   Pomercne  and   others. 

MUSKOGEE,  OKLA.— The  Peabody  Electric  Company  lias  been  in 
corporated  with  a  capital  stock  of  $4,550  by  F.  H.  Nebon,  A.  D.  Pea- 
body  and  W.   R.   Robinson,   all  of  Muskogee,   Okla. 

CLEARFIELD,  PA.— The  Clearfield  Electric  Company  filed  articles 
of  incorporation  with  a  capital  stock  of  $5,000.  The  directors  are: 
John  W.  Wrigley,  of  Clearfield.  Pa.,  treasurer:  O.  J.  Harm,  of  Snow 
Shoe,  Pa.;  David  Chambers,  of  Clarence.  Pa.,  and  A.  W.  Lee.  and 
H.  J.  Thompson,   of  Gearfield,   Pa. 

NEW  ALEXANDRIA,  PA.— The  New  Alexandria  Electric  Company 
has  been  granted  a  charter  with  a  capital  stock  of  $5,000.  The  incor- 
porators are:  A.  E.  DuBois,  of  Wilkinsburg,  Pa.;  J.  S.  Tannehill,  of 
Carnegie.  Pa.,  and  G.  T.  Smith,  of  Pittsburgh,  Pa. 

PITTSBURGH,  PA.— The  Wood  Electric  Company  has  been  incorpo 
rated  with  a  capital  stock  of  $5,000  by  H.  V.  Elaxter.  Allen  H.  Kerr  an.l 
S.   K.  Henderson,  of  Pittsburgh,  Pa. 

S.\LTSBURG,  P.\. — The  Saltsburg  Electric  Company  has  been  grantecl 
a  charter  by  the  State  Department  with  a  capital  stock  of  $5,000.  The 
incorporators  are:  H.  A.  Welland,  of  Bellevue,  Pa.;  E.  DuBois,  of  Wil- 
kinsburg, Pa.,  and  G.  T.  Smith,  of  Pittsburgh,  Pa. 

RHEA  SPRINGS,  TENN.— Articles  of  incorporation  have  been  filed 
for  the  Rhea  Springs  Light  &  Power  Company  with  a  capital  stock  of 
$1,000  by  D.  W.  Hughes.  J.  C.  Wasson,  P.  C.  Chadwick  and  others. 

COMMERCE,  TEX.— The  Commerce  Ice  &  Power  Company  has  been 
incorporated  with  a  capital  of  $50,000  by  C.  A.  and  P.  J.  Struve  and 
T.   W.  Smith. 

FT.  WORTH.  TEX.— The  Northern  Texas  Traction  Company,  of 
Ft.  Worth,  has  been  granted  a  franchise  by  the  City  Council  of  Poly- 
technic to  extend  its  street  railway  to  Ineleside   Heights. 


Personal. 


MR.  B.  J.  ARNOLV  has  been  lelained  by  the  municipality  of  San 
Francisco  to  report  on   the  city  transportation   system. 

MR.  HOWARD   T.   CASE,   a  graduate  of  Union   University,   Schenec-  ' 
tady,    has    been    appointed    head    of    the    department    of    publicity    of   the 
Hydroelectric   Power   Commission   of   Ontario. 

MR.  W.  L.  WATERS,  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  sailed  November  4  on  the  Kaiserin  Auguste  Victoria,  for  a 
trip  around  the  world.  Mr.  Waters  expects  to  be  away  about  six 
months. 

MR.  E.  W.  GO  UGH,  formerly  assistant  general  manager  for  the  New 
York  &  Queens  Electric  Light  &  Power  Company,  is  now  connected  with 
the  General  Vehicle  Company  as  superintendent  of  its  service  depart- 
ment, located  at  the  works  in   Long  Island  City. 

.MR.  SAMUEL  IKSULL,  president  of  the  Commonwealth  Edison 
Company  and  chairman  of  the  executive  committee  of  the  Chicago  Elc- 
\'ated  Railways,  has  been  elected  a  director  and  a  member  of  the  execu- 
tive  committee   of  the   Chicago   &   .-^Iton    Railroad   Company. 

.MR.  JOSEPH  H.  SIEGFRIED,  who  has  been  in  charge  of  the  oper- 
ating department  of  the  United  Missouri  River  Power  Company,  Helena. 
Mont.,  for  the  past  four  years,  has  been  appointed  superintendent  ot 
the  Winnipeg  (Can.)  Municipal  Light  Plant,  with  headquarters  at  Pcinl 
du  Bois,  Manitoba. 

MR.  HENRY  C.  EDDY,  formerly  general  ni.uiager  of  the  Northern 
Heating  &  Electric  Company,  of  St.  Paul,  Minn.,  and  now  general 
contract  agent  of  the  American  Gas  &  Electric  Company,  of  New  York, 
has  been  making  a  Western  trip  in  the  interest  of  the  electric-service 
properties   with    which   he   is    connected. 

MR.  J.  R.  ONG,  superintendent  of  substations,  has  been  appointed  as- 
sistant electrical  engineer  of  the  Fort  Dodge.  Des  Moines  &  Southern 
Railroad  Company.  Mr.  Ong  is  a  1909  graduate  of  Purdue,  and  he  ha^ 
held  various  positions  with  the  Indianapolis  &  Cincinnati  Traction  Com 
pany,  Indianapolis,  Columbus  &  Southern  Traction  Company,  Chicago 
Lake  Shore  &  South  Bend  Railway,  and  the  Westinghouse  Electric  f 
Manufacturing  Company. 

MR.  S.  E.  DILLON,  formerly  general  iiKinager  of  the  Hot  Spring 
Western  Railroad  before  that  line  was  taken  over  by  the  Iron  Mountaii 
.System,  has  been  appointed  general  manager  of  the  Hot  Springs  Wau- 
Company,  of  Hot  Springs,  Ark.,  which  controls  the  local  central-station 
gas,  water  and  street-railway  utilities.  Mr.  Dillon  fills  the  place  former! 
held  by  Mr.  H.  E.  Martin,  whose  duties  have  been  divided  betwee' 
Mr.  W.  C.  Fordyce  and  Mr.  H.  J.  Lehman.  Mr  Edwanl  Hardin,  wh 
recently  resigned  as  superintendent  of  the  street-railway  service.  Iia 
been  succeeded  by  Mr.  J.  H.  Butterfield.  formerly  city  clerk  of  He 
Springs  and  the  son  of  a  former  general  numager  of  the  Hot  Spring- 
company. 

MR.  S.  B.  IV.4Y,  chief  electrical  engineer  of  Union  Electric  Ligl 
&  Power  Company.  St.  Louis,  has  been  promoted  to  be  assistant  gener: 
manager  of  the  Milwaukee  Electric  Railway  &  Light  Company,  to  hav 
charge   of  the   electric-light    and   power   and    gas    departments,   as   well   : 
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Mr.  Way  took  charge  Nov.  1.  Mr.  \Va 
lu-er  for  the  Union  Electric  Company  an 
the  Imperial  Company  in  S 
Louis  for  the  last  thirteen  year 
Before  coming  to  St.  Louis  I 
was  erecting  engineer  for  tl 
Electric  Storage  Battery  Coi 
pany.  of  Philadelphia,  which 
joined  after  graduating  from  t 
Drexel  Institute  in  Philadelph 
in  1896.  Mr.  Way  is  a  memb 
of  the  St.  Louis  League  of  El< 
trical  Interests,  the  Rejuvenat 
Sons  of  Jove  and  various  ! 
Louis  commercial  clubs.  * 
Thursday  evening.  Oct.  26,  t 
heads  of  departments  of  I 
Union  Electric  Light  &  Po« 
Company — Messrs.  H.  Spoehr 
recretary  and  treasurer:  Jo 
Hunter,  chief  engineer  of  pov 
plants;  E.  H.  Shufro,  purchasi 
"■  °'    "■'■•  agent:    L.    F.    Philo.    sales   m 

ager;     F.      1).      Beardslee,     commercial     engineer,     and     C.     E.     Mich 
manager  automobile   department — gave    Mr.    and    Mrs.    Way   a  dinner 
the  Jefferson    Hotel    and   a   theater   party,   at   which   time   Mr.   Way  v 
presented    with    a    traveling   outfit.      After    the   theater    Mr.    Way   gave 
supper  to  the  gentlemen   mentioned.     On  Saturday  evening,  Oct.  28, 
employees  in   Mr.   Way's  department   gave  him  a   farewell  banquet  at 
City  Club.      Many  of  the   other  employees   outside  of   Mr.   Way's  dep: 
nient  also  attended.     Mr.  Way  was  presented  with  a  handsome  golf  ou 
by   his   emp''>vees,  and   at  the   same   meeting  the  company  section  of  •-' 
N.    E.   L.   A.   gave   Mr.    \\"ay   a   set  of  diamond  cuff-links.     On  Mom 
evening.   Oct.    30,  a   dinner  was   given   to   Mr.    Way   by    n    number  of    • 
.-:„„H.     -.    .1,-   \T,.rrantile   Club. 
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Obituary. 


.UK.  FKEC'ERICK  i:  .-IDl'U  K.-,.  vice  president  of  ihe  Amalgamated 
Copper  Comi^ny,  who  wav  well  known  in  the  artit'icial  lighting  industry 
by  reason  of  his  connection  with  the  Consumers'  Gas  Company.  Chicago. 
and  the  Boston  tjas  Light  Company,  died  at  his  home  in  New  N'ork  City 
on  fiov.  2t  at  the  age  of  sixty-one  years. 

MR.  B.  C.  UcNABB.  contract  agent  of  the  Montreal  Light.  Heat  S: 
Power  Company,  was  accidentally  killed  by-  his  own  gun  while  duck 
hunting  on  Oct.  21.  In  attempting  to  draw  his  gun  toward  him  in  order 
to  shoot  a  gull  overhead  the  charges  in  both  barrels  were  exploded  witti 
the  fatal  result  noted.     The  deceased  was  born   in  St.  Thomas,  Ontario, 

■  on  Kov.  19,  1882.     He  is  survived  by  a  widow  and  a  young  son. 

I  UR.  DANIEL  F.  PRAlfBAUGH.  who  at  one  time  was  an  important 
figure  in  telephone  litigation,  died  at  Harrisburg.  Pa.,  Nov.  3,  at  the  age 
i-if  eighlT-four.  In  addition  to  his  work  in  the  telephone  field,  he  in- 
vcoted    pneumatic    tools,    hydraulic    rams,    folding    lunch    boxes,    barrel 

■  faucets,  measuring  machines  for  use  in  wrapping  goods,  and  corn 
separators.  Mr.  Drawbaugh  claimed  to  have  invented  a  telephone  as 
rarly  as  1869,  and  that  in  1871  he  improved  the  receiver,  which  w:is 
*till  further  improved  in  1874,  when  an  instrument  was  made  which  is 
said  to  be  still  in  existence.     In    18S1    the  People's  Telephone  Company 

.  was  formed  to  press  the  claims  of  Drawbaugh  to  the  invention  of  the 
telephone.  This  led  to  a  long  litigation  with  the  .\merican  I'ell  Tele- 
phone   Company.      The    controversy    ended    by    the    courts    upholding    the 

"  T>n  patents   and   denying  the   main  contentions  of   Drawbaugh. 


Trade  Publications. 


PRI.NTINC.  PRESS  MOTORS.— Bulletin  No.  So  of  the  Robbins  & 
1  Myers  Conpany,  Springfield,  Ohio,  contains  descriptions  and  illustrations 
.  -^f  motors  especially  designed  for  the  driving  of  fiat-bed  printing  presses. 

DIRECT-CURRENT  SWITCHBO.^RD  PANELS  FOR  SMALL 
MINING  PLANTS.— The  General  Electric  Company,  in  Bulletin  No. 
<877,  describes  direct-current  switchboard  panels,  single  polarity,  for 
•matt  mining  plants.  They  are  for  use  only  in  stations  with  a  grounded 
^^eativc.  Connection  and  dimension  diagrams  are  included  in  the 
"■tin. 

■  CLOSED    FLAME-ARC    LAMPS.— The    General    Electric    Company 

;si  issued  Bulletin  No.  4882  describing  its  inclosed  flame-arc  lamps. 

I.-iipp   utilizes   the    impregnated    oi    so-called    plain    carbon    electrode, 

gives   remarkable    illuminating  efficiency   and   is   so   designed   as   to 

1  of  the  use  of  any  of  the  standard  makes  of  flame  carbons  available. 

T  lis  line  of  lamp  comprises  designs  suitable  for  all  classes  of  commercial 

service. 

POWER  STATION  CONSTRUCTION.— The  Stone  S:  Webster  En- 
gineering Corporation  has  issued  an  attractive  booklet  listing  its  activities 
■n  power  station  construction  work.  It  has  completed  or  is  working  on 
'team  stations  aggregating  184,420  kw,  hydroelectric  developments  aggre- 
*.>ling  211,150  kw,  railway  work  totaling  551  miles,  substations  of  83,825 
kw  capacity,  and  has  thirty  building  construction  contracts  of  various 
.  n.ls. 

^ULATION. — The  Okonite  Company,  253  Broadway,  New  York 
has  published  an  attractive  booklet  entitled  "Economy  in  Joint 
ig,  with  Instructions."  It  contains  information  which  should  be 
■nuch  in  demand  just  at  this  season  of  the  year,  as  now  is  the  time 
•ki-   repairs   in    the    way   of  insulating   and    protecting   joints   so   that 

■  circuits,  with  their  accompanying  troubles,  may  be  avoided  during 
inter  to  come. 

.XTI.IARY   CONTRACTOR   EQUIP-MENTS.— In    Folder   No.    4186, 

Westinghousc  Electric  &  Manufacturing  Company  describes  an  auxil- 

me  switch  for  use  on  trolley  cars  equipped  with  ordinary  drum-type 

"Hers.     The  switch,   which    is   mounted   underneath    the   car,   is  elec- 

-  eumatically  operated  and  in  effect  is  a  very  rugged  circuit-breaker. 

■jlder  contains  a  complete  description  and  photographic  illustration. 

.p    line    switch    and    wiring    diagram    showing    how    it    should    be    in 

...ed. 

■    BRITISH    INTERIOR    WIRING    CONDUIT.— The    Sun    Engineering 

'  "-^pany,    120    Charing    Cross    Road.    London,    has    recently    issued    two 

hlels    relating   to    its    "Kalkos"    system    of    interior    wiring.     In    this 

■•1  speHally  drawn  brass  tubes  turned  inside  and  out  are  used,  which 

iomted  by  slip  sockets  and  soldered.     -A  universal  outlet  box  is  used. 

1^0   which   a   ceiling    rosette    or   side    wall    switch    is   simply    fitted.     The 

advantages  claimed  for  the  brass  conduit  are  absence  of  condensation  and 

-ase  with  which  the  conduit  may  be  bent  to  curves. 

DIRECT-CURRENT  INTERPOLE  GENER-VIORS— Dc-criptive 
Leaflet  No.  2371,  issued  by  the  Westinghouse  Electric  &  Manufacturing 
pompany,  treats  of  Type  Q  engine-driven,  direct-current  interpole  gen- 
-■rators  manufactured  by  it.  The  leaflet,  which  is  letter-size  and  arranged 
0  bind  in  with  correspondence,  gives  illustrations  of  type  Q  generators  as- 
:*mbled,  and  of  the  important  component  parts.  Short  descriptions  of 
he  complete  machines  and  the  parts  are  given  that  enable  anyone  inter- 
Wed  to  form  an  excellent  idea  of  the  characteristics  and  construction 
»f  the  apparatus. 

WARREN  BEAUTIFUL.— With  this  title  the  Sterling  Electrical 
Oanufaclurirg  Company,  Warren,  Ohio,  has  issued  a  reprint  in  handsome 


form  of  a  paper  read  by  Mr.  William  Coale,  treasurer  of  the  Steriing 
company,  at  a  commercial  session  of  the  National  Electric  Light  Asso- 
ciation. A  description  is  included,  together  with  illustrations,  of  the 
series  tungsten  street  lighting  system  of  Warren,  which  city  was  the 
lirst  to  adopt  the  "Mazda"  lamps  for  public  lighting  to  the  exclusion  of 
arc  and  gas  and  gasoline  lamps.  The  pamphlet  also  contains  in  full  the 
contract  of  the  city  with  the  Warren  Water  &  Light  Company  for  street 
lighting. 

SWITCHBOARD  AND  HIGH-TENSION  REL/\YS  FOR  ALTER- 
NATING CURRENT  AND  DIRECT  CURRENT.— The  General  Electric 
Company  has  recently  issued  Bulletin  No.  4857,  which  thoroughly  describes 
its  switchboard  and  high-tension  relays.  Among  these  relays  are  those  for 
circuit-opening,  time-limit  relays,  inverse  time-limit,  definite  time-limit, 
low-voltage,  no-voltage  and  overload  reverse  current,  reverse  phase,  etc. 
Each  type  of  relay  is  illustrated  and  described,  and  the  publication  con- 
tains general  notes  on  the  use  of  relays,  including  a  diagram  of  modern 
power-house  wiring  and  buses,  and  the  location  of  relays. 

POLYPHASE  INDUCTION  MOTOR.— A  polyphase  motor  resembling 
in  external  appearance  and  operating  characteristics  its  well-known 
self-starting,  single-phase  induction  motor  was  developed  for  the 
market  two  years  ago  by  the  Wagner  Electric  Manufacturing  Company, 
St.  Louis,  Mo.  This  motor  operates  during  starting  and  at  low  speeds 
with  a  high-resistance  secondary,  while  during  running  it  operates  with 
a  low-resistance  secondary.  The  change  from  high  resistance  to  low- 
resistance  is  brought  about  by  a  short-circuiting  device  operated  by 
centrifugal  force.  .A  good  description  of  the  motor  is  given  in  Bulletin 
No.  95. 

FURN.ACE  STOKERS.— A  new  catalog  of  the  Taylor  stoker  has  just 
been  issued  by  the  manufacturers,  the  -American  Ship  Windlass  Com- 
pany, Providence,  R.  I.  The  catalog  is  well  illustrated,  the  stoker  parts 
being  named  in  several  views.  Other  illustrations  show  well  known 
power  plants,  such  as  the  New  York  Edison  Waterside  Station,  the 
Christian  Street  Station  of  the  Philadelphia  Electric  Light  Company  and 
stations  of  the  Detroit  Edison  Company,  the  Everett  Mills,  of  Ijwience. 
and  the  Oxford  Paper  Company,  of  Rumford  Falls,  Maine.  -An  inter- 
esting cut  is  shown  of  the  largest  stokers  ever  built,  these  being  the  two 
fourteen-retort   stokers   for   the    Hartford   Electric   Light   Company. 

WESTINGHOUSE  RAILWAY  EQUIPMENT.— "Westinghouse  Rail 
way  Equipment"  is  the  title  of  Folder  No.  4184  o£  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  The  folder,  which  is  time-table  size  with 
an  attractive  cover,  describes  the  spider  armature  construction  u>ed  by 
the  Westinghouse  company,  its  railway  motor  brush  holders,  armature 
and  axle  bearings  and  unit  switch  control  systems,  both  for  600  and 
1200  volts.  Discussions  are  also  given  of  the  comparative  advantages  of 
interpole  and  non-interpole  railway  motors,  and  of  box-frame  vs.  split- 
frame  motors.  Many  photographic  reproductions  are  given  of  modern 
interurban  and  street  railway  cars,  and  beside  each  is  tabulated  an  out- 
line specification  for  each  car,  indicating  what  electrical  and  mechanical 
equipment  is  used  on  it.  and  its  dimensions. 

A  CLEVER  BOOKLET.— The  Dielectric  Company,  St.  Louis,  has  issued 
an  eight-page  pamphlet,  handsome  in  execution  and  particularly  clever  in 
design.  The  pages  are  artistically  designed,  and  each — except  the  first 
and  last — contains  a  single  illustration  accompanied  by  a  single  sentence 
of  a  few  words.  On  the  first  two  facing  pages  are,  to  the  left,  a  view 
of  the  company's  manufacturing  plant  with  the  caption  "Our  Plant,"  and 
on  the  other  a  view  of  articles  and  packages,  with  the  caption  "Our 
Product."  Of  the  following  two  pages,  one  shows  a  large  collection  of 
letterheads,  with  the  caption  "Our  Customers,"  and  the  other,  views  of 
various  kinds  of  apparatus,  the  caption  being,  "Our  Customers'  Products." 
On  the  next  facing  pages  are.  on  one  page,  views  of  a  section  of  the 
Panama  Canal  and  of  a  war  vessel  moored  at  a  navy  yard,  with  the  cap- 
tion "Our  Government's  Use  of  Our  Product,"  and  on  the  other,  a  curve 
showing  "Our  Growth."  On  the  final  page  is  a  list  of  the  dielectric 
products  with  the  note,  "We  would  like  to  receive  inquiries  for  samples 
and  prices." 


BUSINESS  NOTES. 

UNDERGROUND  WORK  IN  EAST  ST.  LOUIS.— The  Postal  Tele- 
graph-Cable Company  is  placing  its  wires  underground  in  East  St.  Louis, 
JU.  The  Graner-.Mahoncy  Contracting  Company,  of  St.  Louis,  has  the 
contract    for  installing  the  conduits. 

H.  W.  JOHNS-MANVILLE  COMPANY.— The  Birmingham  (Ala.) 
office  of  the  H.  W.  Johns-Manville  Company  has  been  moved  from  1220 
Empire  Building  to  606  Chamber  of  Commerce  Building.  The  oBice  will 
continue  to  be  under  the  management  of  Mr.  W.  H.  Fleming,  who  was 
formerly  connected  with  the  New  Orleans  branch  of  the  company  for  a 
considerable  time.  A  complete  line  of  electrical  supplies  and  asbestos 
and  magnesia  products  will  be  handled  from  this  office. 

PUMPS  ON  WARSHIPS.— The  Blake  &  Knowles  Steam  Pump  Works, 
115  Broadway,  New  York  City,  have  installed  pumping  equipment  on 
sixty-five  of  the  108  vessels  which  last  week  took  part  in  the  naval  review- 
at  New  York.  Nine  of  the  remainder  carry  no  steam  pumps,  including 
the  submarines  and  one  sailing  vessel,  and  eight  others,  principally  col- 
liers, were  built  abroad.  The  number  of  pumps  the  above-mentioned  com- 
pany has  installed  on  the  fleet  exceeds  lOOO,  and  their  cost  repre«cnts 
neariy   $1,250,000. 
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THE  MEAli  MUKRISOX  MANUFACTURING  COMPANY,  of  Cam- 
bridge Mass.,  has  been  awarded  the  conlr.ict  for  equipping  the  United 
States  Navy  fleet  colliers  No.  9  and  No.  10  with  coal-loading  and  un- 
loading machinery.  Tlie  Newport  News  Ship  Building  &  Dry  Dock 
Company  is  building  the  colliers.  The  United  States  Navy  collier 
Cyclofl,  built  by  the  Cramp  Ship  Building  &  Engine  Company,  about 
one  year  ago,  was  equipped  with  the  Mead-Morrison  Manufacturing  Com- 
pany's coal-loading  and  unloading  apparatus. 


11EA\Y  DEMAND  FOR  PLANIA  CARBONS.— II.  M.  Hirschberg, 
president  of  the  Excello  Arc  Lamp  Company  and  sole  importer  of  Plania 
carbons,  32  East  Twentieth  Street,  New  York  City,  says  that  present 
conditions  in  both  branches  of  his  business  are  highly  satisfactory.  Sales 
of  the  Plania  carbons,  he  says,  are  surpassing  the  highest  expectations 
he  held  for  them  upon  their  introduction,  and  the  factories  turning  out 
his  products  are  crowded  to  capacity.  The  Plania  carbons  are  the  product 
i.f  the  Planici  works,  in    Ralibor,   Silesia. 
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UNITED  STATES  P.XTENTS  ISSUED   OCT.  31,   1911. 
[Prepared   by   Robert   Starr   AUyn,   16   Exchange   Place,   New   York.] 

I,00;,OS4.  CEILING-ROSE  AND  THE  LIKE  FOR  USE  IN  ELEC- 
TRIC CIRCUITS:  F.  G.  Bazell,  Coventry,  England.  App.  filed 
Dec.  IS,  1909.  A  base,  body  and  cover  of  porcelain  with  terminal 
connections. 

l,007.O5S.  MECHANICAL  MOVEMENT  AND  ELECTRIC-LIGHT 
SOCKET;  T.  A.  C;  Both,  New  York,  N.  Y.  App.  filed  June  2,  19U. 
Two-part    porcelain    block    with    rotary   snap. 

1,00;.069.  TKEAT.MENT  OF  IRON  OR  STEEL  TO  PREVENT  THE 
O.XIDATION  OR  RUSTING  THEREOF;  T.  W.  Coslett,  Birming- 
liara,  England.  App.  tiled  Nov.  25,  1910.  A  solution  uf  zinc  anil 
iron  phosphate.     Action  may  be  accelerated  electrically. 

1,007,125.  ELECTRIC  HEATER;  C.  P.  Madsen,  Chicago,  111.  App. 
nled  July   9,    1910.      For   toasters,   broilers,  etc. 

1.00?, 13S.  INSULATOR  BRACKET;  C.  L.  Peirce,  Jr.,  Pittsburgh,  Pa. 
.-\pp.  tiled  Oct.  26,^1910.  -V  ribbed  support  and  a  channel-like  bracket 
riveted  in  place. 

1,007,151.  ELECTRODE;  E.  C.  Speiden,  Niagara  Falls,  N.  Y.  App. 
tiled  May  17,  1910.  A  sectional  hollow  electrode  for  electrothermic 
work. 

1,007,178.  PRESSURE-R.vnO  ALARM;  A.  W.  J.  Billings,  Havana, 
Cuba.  App.  filed  July  21.  1909.  A  casing  and  diaphragm  for  de- 
termining the  condition   of  a  lire  by  pressure  differences. 

1,007.186.  ELECTRIC  REGULATION;  J.  L.  Creveling,  New  York, 
N.  Y.  App.  filed  June  21.  1911.  Dynamo  and  storage-battery  light- 
ing  system. 

I.007,18S.  WAX  MELTER:  J.  G.  Dickson,  Chicago.  HI.  App.  filed 
March   9,    1911.     A  melting   pot  and  electric   heater   for  sealing  wax. 

l.OOv.192.  MAGNETIC-CONTROL  SYSTEM  FOR  RAILWAYS;  A.  H. 
Fox  and  A.  W.  Lenderoth.  New  York  and  Stapleton,  N.  Y.  App. 
filed  May  22.  1909.  Armature  sections  in  the  roadbed  and  electro- 
magnets  on   the   cars    for   exerting  automatic   speed  control. 

1,007,211.  ELECTRIC-ARC  LAMP:  M.  Korting,  Leutzsch,  Germany. 
App.  filed  Nov.  22,  1909.  When  a  lamp  fails  a  compensating  im- 
pedance is  substituted. 


1,007,138. — Insulator  Bracket. 

1,007.232.     ATTACHMENT    FOR    PIANOS    OR    THE    LIKE;    A.    D. 

Palmer.     Pittsburgh,    Pa.      App.    filed    May     14,     1909.       Electromag- 

netically    operated   means   controlled    by    the   pedal    for    using    a   bass 

drum. 
1,007,243.     ELECTRIC     SIGNAL;     E.     Seget,     Warsaw,     Russia.       App. 

Med    June    8.     1909.       Kleclricaliy    released    gravity    semaphore     for 

1,007,265.  METHOD  OF  AND  MECHANISM  FOR  PRODUCING 
-MUSICAL  SOUNDS:  G.  Breed,  Philadelphia,  Pa.  Ap|).  filed  Sept. 
23,  1909.  Strings  are  vibrated  electromagnetically  by  pulsating  cur- 
rent. 

1,007.284.  ILLUMINATING  DEVICE;  A.  J.  Horner.  Cleveland.  Ohio. 
App.  hied  Dec.  3.  1910.  A  casing  with  a  dry  cell  for  illuminating 
a  watch. 

1,007.291.  CONTINUOUS  ELECTRIC  SWITCH;  P.  M.  G.  Johnson 
Mom  real.  (Jucbec.  Can.  .'\pp.  filed  Dec.  26,  1908.  Single  button  for 
making  and  breaking  a  lamp  circuit,  etc. 

1,007,344.  TELEPHONE-SYSTEM  SIGNALING  APPARATUS:  T 
Erickson.    Chicago,    111.      App.    filed    Feb.    5,    1910.      The    line    signal 
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1,01)7. iS'J.     CASING    FOR    L.\MP    SOCKETS; 

Wis.      App.   filed   Dec.   7.    1908.      Interior  catche 

cap  and  body  are  released  by  rotating  an  inner 
1,007,364.     SOCKET    FOR    INCANDESCENT    ELECTRIC    LAMPS;   J. 

K.  Lu.x    Jersey  City,  N.  J.     App.  hied  March  25,   1909.     The  cap  and 

body  of  the  shell  have  interlocking  shoulders  and  guides. 
1,007,370.     SUSPENSION     DEVICE     FOR    TROLLEY    WIRES    AND 

THE    LIKE;    G.    A.    Mead,    Mansfield,    Ohio.      App.    filed    Nov.    12. 

1906.     A  clip  for  engaging  the  messenger  wire  and  a  rod  and  clamp 

for  the  trolley  wire. 
1,007,373.     BRACKET  TELEPHONE;   W.    C. 

filed    Dec.    2,    1909.      Lazy-tongs    with   adju 

ceiver  and  transmitter. 

1.007.386.  AUTOMATIC  SWITCH;  J.  ■  L.  Polk,  Troy,  N.  Y.  App. 
Iiled  Sept.  2,  1910.  Movable  in  one  direction  by  hand  and  relurneil 
by  a  spring  and  cushioned  by  a  dashpot. 

1.007.387.  AUTOMATIC  SIGNAL  DEVICE;  F.  Porto,  Baltimore,  Md. 
App.  filed  .-\pril  27.  1910.  Railroad  block  system  automatically  setting 
the   l)rakes  and  signaling   the   engineer   and  tower  operator. 

1.007.388.  ELECTROLYTIC  METHOD  OF  REFINING  IRON;  A.  S. 
Ramage,  Bufl'alo,  N.  Y.  App.  filed  March  7,  1911.  The  impure  iron 
is  electrolvticallv  dissolved  in  an  acid  ferric  liquor  and  the  resulting 
lijiuid  is  e'lectroiyized   with  insoluble  anodes. 

1,007.402.  MOTOR-CONTROLLING  DEVICE;  L.  L.  Tatum,  Milwau- 
kee, Wis.  App.  filed  Feb.  11,  1910.  Starting  rheostat  for  rear  of 
switchboard  use  to  cut  out  the  motor  regardless  of  the  position  of 
the  controller. 

1,007,419.  PLURAL-LAMP  SOCKET;  U.  B.  Benjamin,  Chicago,  III. 
.\pp.  filed  July  27,  1906.  Insulation  of  the  parts  of  the  cover,  con- 
tacts, etc.,  by  enamel. 

1,007,435.  HEADLIGHT;  R.  M.  Doolev,  Rockland,  Tex.  App.  filed 
Jan.  27.  1910.     Arc  lamp  with  solenoid  adjustment. 

1,007,438.  TROLLEY-POLE  SUPPORT;  A.  Feja,  St.  Louis,  Mo.  App 
filed  July  2,  1910.  Notched  wheel  and  pawl  for  affording  yielding 
resistance  to  rotation. 

1,007,441.  ELECTRIC  HEATER  AND  PROCESS  OF  CONSTRUCT 
ING  THE  SAME;  W.  S.  Hadaway,  Jr..  East  Orange,  N.  J.  App 
filed  March  15,  1909.  Sheets  of  asbestos  are  soaked  in  japan  anc 
baked,   then    redipped   and   assembled    with   the    resistance  elements. 

1,007,446.  ELECTRIC  HE.ATER;  A.  F.  Tacobson,  New  Y'ork,  N.  Y 
App.  filed  .\ug.  6,  1910.  A  shell  and  coils  for  a  printing  niachim 
for  preventing  sheets  of  paper  from  cohering. 

1.007.456.  CONTROLLER  FOR  ELECTRIC  MOTORS;  F.  W.  Lacey 
Bournemouth,  England.  App.  filed  March  2.  1910.  A  lock  for  th. 
reverser  drum  of  such  type  as  Patent  No.  611,465. 

1.007.457.  COIL  SUPPORT  FOR  DYNAMO-ELECTRIC  MACHIN 
ERY;  B.  G.  Lamme,  Pittsburgh,  Pa.  App.  filed  April  13,  1905 
Bolts  through  the  insulating  block  and  the  ends  of  a  yoke  to  preven 
warping   of  the  coils. 

1,007.469.  COMMUT.ATOR  FOR  DYNAMO-ELECTRIC  MACHINES 
F.  S.  Martin,  Edgewood  Park,  Pa.  App.  filed  Oct.  18.  1909.  Supei 
posed  clamping  rings  seated  in  V-shaped  notches  in  the  commutato 
bars. 

1.007,480.  ALTERNATING  ELECTRIC-CURRENT  DISTRIBUTIOI 
SYSTEM:  G.  North  and  J.  S.  Peck,  Manchester,  England.  Apr 
filed  April  12,  1909.  Main  and  auxiliary  transformers  and  a  rela 
and  switches  for  regulation. 

1,007,482.  ALTERNATING-CURRENT  TRANSFORMER  SYSTEM 
J.  S.  Peck,  Manchester,  England.  App.  filed  Oct.  7,  1909.  A  lam 
or  fuse  for  indicating  a   short-circuit   in  an  auxiliary  transformer. 

1,007,506.     COIL  SUPPORT   FOR  DYNAMO-ELECTRIC   MACHINES 

E.  M.  Tingley,  Pittsburgh,  Pa.  App.  filed  Feb.  20,  1906.  Mult 
part  radial  supports  and  coils  interfitted  around  the  core  to  prevei 
warping. 

1,007,513.     ELECTRIC    PROCESS    FOR    DRYING    TIMBER;     A.    I 

Alcock.    Perth,    Western    Australia,    Australia.      App.    filed    Nov. 

1910.     Liquid  electrodes  for  the  ends  of  logs,  etc. 
1,007.527.     TELEGRAPH    SYSTEM;    M.    J.    Carpenter,    La   Grange,    I 

App.   filed  .April   19,   1910.     Composite  telephone  and  telegraph  systc 

for  train  dispatching,   etc. 

1.007.544.  POLICE  SIGNAL  SYSTEM:  A.  K.  Dement,  Pittsburgh,  T 
-Api).  filed  Oct.  12,  1910.  Signal  box  with  recorder:  three-wire  ci 
cuit  with  direct  current  and  alternating  current. 

1.007.545.  SIGNAL    SYSTEM;    A.    K.    Dement,    Pittsburgh,    Pa.      Ap 
filed  March   17,    1911.     Three-wire  circuit,  any  wire  of  which  can 
grounded  at  the  outer  end. 

1,007,562.  BRUSH  HOLDER  FOR  DYNAMO-ELECTRIC  M 
CHINES;  F.  C.  Hanker,  Wilkinsburg,  Pa.  App.  filed  Oct.  7,  19( 
Has  side  by  side  and  oppositely  disposed  inclined  brush  guides. 

1,007.575.  TELEPHONE  SYSTEM;  H.  F.  Toeckel.  Camp  Point,  1 
.\pp.  filed  March  16.  1911.  Magneto  loca'l -battery  talking  set.  I' 
provement  on  Patents  No.  955,335  and  No.  982,209. 

1,007.617.  COIL  .  SUPPORT  FOR  DYNAMO-ELECTRIC  Ml 
CHINERY;  E.  M.  Tingley,  Pittsburgh,  Pa.  App.  filed  April  l; 
1905.  An  annular  set  of  supports  fits  between  and  against  the  c. 
ends   to   prevent   displacement   of   tlie   coils. 

13,301     (Reissue).     PULL    SOCKET     FOR     ELECTRIC     SWITCHE 

F.  Barr,  New  York    N.  Y.     Double  break  with  new  contacts  and 
sulation.      Original   Patent   No.   958,988. 
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THE  BEGINNINGS  OF  HIGH-TENSION  TRANSMISSION. 

We  are  glad  to  be  able  to  present  in  the  current  issue  the 
first  instalment  of  an  account  of  the  great  system  which 
has  grown  up  in  the  Colorado  mountains  about  a  little  plant 
for  mining  purposes  which  is  notable  as  one  of  the  very- 
early  applications  of  alternating  current  to  energy  transmis- 
sion, and  undoubtedly  the  earliest  commercial  power  plant 
employing  alternating  current  in  this  country.  It  involved 
in  the  beginning  no  startling  innovation  in  voltage,  and 
was  not  even  in  the  early  days  of  its  initiation  properly  to 
be  classed  as  a  high-voltage  system ;  but  it  was  a  courageous 
application  of  sound  theory  and  advanced  practice  to  the 
solution  of  the  great  problem  of  long-distance  transmission, 
and  the  improvements  once  started  at  Telluride  never 
stopped,  thanks  to  the  energy  of  the  Messrs.  Nunn.  In 
point  of  fact,  the  energy  transmission  at  the  Gold  King 
mine,  which  was  the  seed,  so  to  speak,  from  which  the  whole 
great  Telluride  system  has  sprung,  started  as  the  result  of 
desperate  conditions  that  must  be  met  somehow.  The  cost 
of  fuel  was  prohibitively  high,  and,  a  water-power  being 
available  at  a  distance  of  somewhat  less  than  3  miles,  it  was 
determined  to  utilize  this  and  furnish  electric  energy  to 
save  the  situation  at  the  Gold  King  mills.  To  this  end,  two 
of  the  largest  lighting  machines  manufactured  by  the  West- 
inghouse  company,  machines  of  a  type  which  had  then  re- 
cently been  installed  at  the  falls  of  the  Willamette,  near 
Portland,  Ore.,  were  pressed  into  service,  one  as  generator, 
the  other  as  motor.  They  were  practically  the  first  large 
alternators  built  in  this  country  with  iron-clad  armatures 
having  replaceable  armature  coils.  Of  the  pair  installed 
for  the  original  Telluride  plant,  the  generator  was  pro- 
vided with  a  composite  field  and  the  motor  was  self -excited 
by  means  of  an  auxiliary  winding.  The  frequency  was 
10,000  alternations  per  minute  and  the  motor  voltage  was 
3000.  The  synchronous  motor  was  brought  to  speed  by  a 
single  phase  Tesla  starting  motor — the  pioneer  of  its  tribe — 
in  which  the  starting  torque  was  so  feeble  that  the  armature 
had  to  be  pushed  over  by  hand  and  the  load  thrown  on 
later;  but  the  system,  hurriedly  gathered,  as  it  was,  and  in 
a  sense  experimental,  went  from  the  very  start  with  a  suc- 
cess that  did  much  to  encourage  the  growth  of  energy  trans- 
mission in  this  country. 

The  plant  was  actually  first  put  into  regular  work  in  June. 
1891,  and  its  record  for  steady  running  in  the  next  year  was 
one  which  even  for  considerably  later  days  would  have  been 
considered  creditable.  The  aggregate  time  of  shut-down 
due  to  electrical  causes  was  less  than  forty-eight  hours  in 
nine  months.  The  results,  in  fact,  were  so  satisfactory  that 
the  plant  was  soon  enlarged,  following  precisely  the  same 
system  of  synchronous  transmission.  The  rapid  develop- 
ment of  polyphase  apparatus,  however,  prevented  any  con- 
siderable enlargement  in  the  line  of  synchronous  transmis- 
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sion.  Synchronous  plants  were  put  in  operation  during  the 
next  year  or  two  at  Bodic,  Cal.;  Walla  Walla,  Wash.,  and 
one  or  two  other  points,  patterned  in  general  after  the 
Telluride  plant,  but  they  proved  to  be  the  last  of  their  kind, 
although  Telluride  itself  was  only  changed  to  the  polyphase 
system  in  1896.  The  voltage  employed  in  the  later  syn- 
chronous installations  was  no  higher  than  that  at  Telluride, 
although  about  a  year  later  than  the  starting  of  the  Gold 
King  plant  the  first  real  step  ahead  was  made  in  the  10,000- 
volt.  28-mile  transmission  for  lighting  purposes  from  San 
Antonio  Canyon  to  San  Bernardino,  and  even  this  modest 
voltage  was  reached  only  by  using  a  bank  of  twenty  oil- 
insulated  transformers  in  series.  These  details  of  con- 
temporary history  are  given  merely  to  show  how  timid  en- 
gineers were  in  the  matter  of  high  voltage  and  how  much 
real  nerve  it  took  to  break  away  from  precedents  and  go  in 
for  an  alternating-current  transmission  at  a  voltage  looked 
upon  as  precariously  high  for  a  revolving  armature.  The 
instinct  for  experiment  has  been  strong  in  the  builders  of 
the  great  Telluride  system,  and  a  far  more  important  service 
to  the  art  of  energy  transmission  was  done  three  or  four 
years  later  at  Telluride  when  the  first  large  experiments 
with  pressures  from  30,000  to  60,000  volts,  now  standard  in 
transmission  practice,  were  there  conducted. 

Concerning  the  growth  of  the  system  from  these  small 
beginnings,  he  who  runs  may  read.  It  now  reaches  into 
three  states,  has  eight  power  stations  with  a  capacity  of 
more  than  40,000  hp,  and  has  some  600  miles  of  transmis- 
sion lines.  Its  operating  conditions,  situated,  as  it  is,  largely 
in  a  wild  and  mountainous  country  with  high  altitudes  and 
severe  climate,  have  always  been  difficult,  and  not  a  little 
of  the  important  work  on  protective  devices  and  high-volt- 
age insulation  under  extreme  conditions  has  been  carried 
out  on  its  lines.  In  these  matters  it  has  been  compelled  to 
do  pioneer  work,  as  it  has  done  from  the  beginning ;  and  it 
is  only  just  to  say  that  this  work  has  been  singularly  suc- 
cessful and  the  system  has  compared  in  steady  and  efficient 
operation  very  favorably  with  many  another  working  under 
far  less  strenuous  conditions.  The  science  and  art  of  high- 
tension  transmission  'would  be  much  poorer  but  for  the 
persistent  courage  and  steady  hard  work  which  have  char- 
acterized the  management  of  the  Telluride  Power  Company 
since  its  first  bold  step,  now  more  than  twenty  years  ago. 


MEASUREMENTS  OF  CORONA  LOSS  OVER  AERIAL  LINES. 

Since  working  voltages  of  over  100  kilovolts  have  come 
into  practical  use  on  alternating-current  transmission  lines, 
the  question  of  the  limiting  dielectric  strength  of  atmos- 
pheric air  has  become  of  industrial,  instead  of  merely 
scientific,  importance.  It  is  now  well  recognized  that  when 
a  pair  of  parallel  cylindrical  wires  are  supported  in  air 
from  poles,  by  means  of  high-tension  insulators,  no  appre- 
ciable in-phase  electric  current  passes  between  the  wires, 
through  the  air,  until  the  impressed  potential  difference 
attains  a  certain  critical  value.  If,  for  instance,  the  wires 
have  each  a  diameter  of  i  cm,  and  are  separated,  say, 
3  m  apart,  then  there  will  be  no  appreciable  current 
through  the  air  between  the  wires  and  in  time-phase  with 
the  impressed  neutral  voltage,  until  the  latter  is  raised  to 


about  50  kilovolts.  This  does  not  mean  that  absolute!' 
no  loss  of  energy  occurs  through  the  air  below  the  eritica 
voltage.  It  means  that  any  such  infra-critical  voltage  los 
is  so  small  as  to  be  practically  negligible,  and  also  so  smal 
as  to  be  hard  to  locate,  because  all  insulators  leak  to  soiii. 
extent,  and  when  very  feeble  leakage  exists  it  is  difficul 
to  say  whether  all  of  it  occurs  at  the  insulator  or  whethc 
most  occurs  at  the  insulator  and  a  small  portion  throu^l 
the  air.  As  soon  as  the  critical  voltage  has  been  passci 
an  in-phase  component  of  current  begins  to  develop,  an- 
energy  begins  to  be  dissipated  in  the  air.  The  researchr 
of  Ryan,  Mershon,  Whitehead,  Peek  and  others  go  to  shn 
tliat  the  loss  does  not  begin  uniformly  all  over  the  win 
It  apears  to  start  at  small  irregularities,  or  dirty  points,  n 
the  surface.  This  is  particularly  noticeable  when  the  wir 
is  thick.  Thin  wires  develop  the  energy-losing  conditio 
more  promptly  over  their  entire  surfaces.  A  cracklin 
sound  begins  to  be  heard  emanating  from  the  neighborhor 
of  the  wire,  the  odor  of  ozone  may  be  detected,  and 
phosphorescent  glow  emanates  from  the  wire,  extendir 
radially  outwards  to  a  distance  depending  on  the  supe 
critical  voltage.  This  halo-like  glow  has  given  rise  to  tl 
name  of  corona  for  all  the  associated  phenomena. 

The  details  of  the  process  by  which  the  energy  is  ca 
ried  away  from  the  wire  in  corona  have  not  yet  been  ma( 
clear.  There  is,  first,  a  direct  leakage  of  electricity  fro 
the  wire,  the  air  particles  in  the  neighborhood  becomii 
individually  charged  at  the  expense  of  the  wire,  and  th' 
these  charged  particles  are  repelled  or  pushed  away  co 
vectively,  the  charge  being  thus  either  carried  off  to  t 
ground  or  dissipated  in  the  atmosphere.  Such  dissipat 
electric  charges  at  high  voltage  necessarily  carry  aw 
electric  energy.  Secondly,  as  has  been  pointed  out 
Russell,  substances  affected  by  cathode  rays,  such  as  zi 
oxide,  phosphoresce  in  the  presence  of  corona.  This  m 
Gates  that  electromagnetic  radiation  is  being  developed 
the  corona.  Moreover,  the  glow  of  the  corona  itself  she 
that  radiation,  detectible  by  the  eye,  is  being  produc 
within  the  coronal  region — presumably  by  the  second; 
effects  of  violent  molecular  bombardment.  But  whatc 
may  be  the  details  of  the  mechanism  producing  the  enei 
loss,  it  is  certain  that  the  loss  may  amount  to  many  wf  ■ 
per  running  meter  of  wire. 

A  short  paper  by  Messrs  H.  Gorges,  P.  Weidig  and 
Jaensch  has  recently  appeared  in  the  Elcktrotcchnis 
Zeitschrift  giving  the  observed  magnitudes  of  con  1 
power-loss  per  kilometer  of  line,  under  various  conditi  5 
of  impressed  voltage  and  separating  distance.  These  cur-, 
except  near  their  lower  ends,  are  approximately  upbend:: 
parabolas.  They,  therefore,  confirm  the  results  given  1: 
the  paper  by  F.  W.  Peek,  Jr.,  read  before  the  red' 
Chicago  convention  of  the  A.  I.  E.  E.,  to  the  effect  that  e 
linear  coronal  power  varies  directly  with  the  frequei>- 
and  with  the  square  of  the  supercritical  voltage.  The  et  ;t 
at  any  one  frequency,  and  any  given  geometrical  disp  i- 
tion  of  wires,  under  assigned  temperature  and  baronu  ic 
conditions,  is  as  though  each  wire  had  a  definite  lealfagto 
ground;  but  that,  instead  of  the  entire  impressed  vol  ;e 
developing  power  in  this  leak,  only  that  portion  of'w 
entire  voltage  which  is  in  excess  of  the  critical  value  e- 
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'elops  such  power.  Thus,  if  the  critical  voltage  for  tin. 
issigned  conditions  happened  to  be  50  kilovolts  and  tlie 
mpressed  star  voltage  on  each  wire  of  a  three-phase  line 
vas  60  kilovolts,  then  the  power  loss  would  be  such  as 
night  occur  in  a  ground  leak  of,  say,  100,000  ohms  to  each 
ilometer  of  wire  with  10  kilovolts  working  through  it, 
hat  is,  1000  watts  per  wire-km.  If,  however,  the  impressed 
tar  voltage  was  raised  to  80  kilovolts,  the  same  100,000 
•hras  leak  on  each  kilometer  would  tap  30  kilovolts  with  a 
OSS  of  9000  watts  per  wire-km.  The  line  loss  thus  in- 
creases rapidly  as  the  impressed  voltage  rises  above  the 
ritical  value. 


ISUAL  ACUITY  IN  COLORED  LIGHTS. 

While  it  has  already  been  established  that  monochromatic 
ight   increases   acuity   above   the   values    found    for   light 
Saving  an  extended  spectrum,  there  has  been  until  now  no 
itisfactory  comparison  of  the  visual  acuity  resulting  from 
He  use  of  monochromatic  lights  of  different  colors.     In 
<her  words,  the  variation  of  visual  acuity  with  the  wave- 
*ngth  of  monochromatic  light  has  not  been  well  established. 
uch  experiments  as  have  been  made  on  this  subject  have 
in  decidedly  discordant  in  their  results.     Mofet  of  them 
een  carried  on  cither  with  colored  screente  of  some- 
uncertain  character  or  with  intensities  faj-  from  the 
•■>rking  values  in  practical  use.    The  very  interesting  and 
;luable  paper  by  Mr.  Luckiesh  elsewhere  in  these  columns 
■ics  far  to  fill  up  this  gap  in  our  knowledge  of  physiological 
'tics.     What  Mr.   Luckiesh  has  done  is  lo  measure  the 
■  acuity  obtained  with  various  pure  spectral  colors  of 
photometric   ihtensity.      Furthermore,    this    intensity 
|i5  well  within  the   range  of  good  practical   illuminating 
'.lues,  and  the  acuity  was  tested  with  the  admirable  acuity 
get  of  Ives,  which,  while  it  does  not  correspond  rigor- 
ly  to  reading  acuity,  is  absolutely  definable  and  extremely 
vsy  of  adjustment  over  a  very  wide  range,  making  it  par- 
I  ilarly  satisfactory  in  such  ajg  investigation  as  this.     Mr. 
tsh   apparently    has   taken   great    pains   to    eliminate 
•s  of  error,  cutting  out  all  questions  of  pupillary  aper- 
jv  the  use  of  a  diaphragm,  resting  the  eye  and  begin- 
•bservations  at  various  parts  of  the  spectrum  to  keep 
'f  difficulties  due  to  varying  adaptation,  and  eliminat- 
c  matter  of  accommodation  by  focusing  sharply   for 
"lor  investigated.    Rather  contrary  to  what  one  would 
-upposed.  this  last  precaution  seems  to  have  been  rela- 
unimportant  within   the   range  of  colors  employed, 
■W  owing  to  the  fact  that  they  were  all  comfortably 
1  the  range  of  accommodation  of  the  investigator's  eye. 

upshot  of  these  studies  has  been  to  show  that  there 

aterial,  though  not  very  great,  variation  of  the  acuity 

lie  wave-length  of  the  monochromatic  light  employed. 

iost  interesting  feature  of  the  results,  however,  is  that 

variation  is  not  continuous   in   one  direction.     Acuity 

Clears  to  have  a  well-defined  maximum  in  the  yellow  and 

ffs  off  when  equally  bright  light  of  longer  or  shorter  wave- 

''gth  is  used.    In  other  words,  at  equal  intensities  it  is  the 

'"It  of  the  highest  intrinsic  luminosity  for  the  intensities 

ud  which  seems  to  produce  the  sharpest  definition.    Ldird 

■'kleigh's  familiar  theorem  on  the  defining  power  of  light 

■^■arying  wave-lengths  would  call  for  an  increase  of  acuity 


in  linear  relation  to  decreasing  wave-length.  In  other 
words,  if  the  eye  be  regarded  simply  from  the  standpoint 
of  geometrical  optics,  one  should  see  better  by  violet  light 
than  by  green,  yellow  or  red.  Mr.  Luckiesh's  experiments 
show  that  with  the  eye  as  it  is  this  relation  does  not  hold. 
It  seems  quite  unlikely  that  any  experimental  errors  suf- 
ficient to  cause  this  difference  have  affected  Mr.  Luckiesh's 
experiments,  which  seem  to  have  been  performed  with 
singular  care.  Certainly,  as  he  points  out  in  the  paper,  no 
errors  in  the  estimated  photometric  intensities  are  sufficient 
to  account  for  the  observed  differences  in  acuity.  To  be 
sure,  he  used  the  equality-of-brightness  method  for  com- 
paring the  intensities  of  colored  lights,  which  always  in- 
volves some  little  doubt;  but  as  a  photometrist  of  long  ex- 
perience he  finds  very  close  accordance  between  his  own 
observations  with  the  flicker  photometer  and  with  the 
equality-of-brightness  instruments,  so  that  he  is  justified  in 
at  least  setting  a  limit  beyond  which  this  source  of  error 
cannot  enter.  Furthermore,  the  intensities  of  illumina- 
tion used  were  within  the  range  which  has  been  shown  by 
Ives  to  give  good  results  with  the  equality-of-brightness 
comparisons.  Beyond  this,  we  may  call  attention  to  the 
fact  that  if  such  errors  had  entered  they  are  not,  according 
to  ordinary  experience,  of  a  kind  to  result  in  showing  an 
apparent  maximum  of  acuity  in  the  yellow  or  to  account 
satisfactorily  for  the  form  of  the  acuity  curve  developed 
from  Mr.  Luckiesh's  experiments. 

The  fact  of  the  maximum  of  acuity  in  the  yellow  seems 
from  this  work  to  be  established  pretty  conclusively,  and 
the  remaining  question  of  scientific  interest  is  why  this 
should  be  the  case  in  spite  of  the  theoretically  greater  de- 
fining power  of  the  short  wave-lengths.  In  other  words, 
why  does  the  eye  as  a  working  organ  display  different  quali- 
ties from  those  which  one  would  ascribe  to  it  regarded 
merely  as  a  refracting  system  ?  The  answer  is  probably  to 
be  found  in  the  fact  that  Lord  Rayleigh's  theorem  does  not 
take  into  account  errors  in  the  refracting  system,  while  the 
eye  is  notoriously  very  far  from  being  a  perfect  optical  in- 
strument. In  fact,  it  is  an  often  quoted  remark  of  von 
Hclmholtz  that  if  an  instrument  maker  sent  him  an  optical 
instrument  as  badly  figured  and  corrected  as  the  eye  he 
would  promptly  return  it.  To  discover  the  real  bearing  of 
the  variation  of  the  eye  from  a  theoretically  perfect  instru- 
ment, on  the  variation  of  acuity  with  wave-length,  will  prob- 
ably require  a  somewhat  lengthy  and  intricate  investigation, 
which  we  hope  somebody  will  have  ilie  courage  to  under- 
take, .^s  a  mere  suggestion  for  a  possible  direction  of 
attack  on  this  problem,  it  may  be  permis.sible  to  call  atten- 
tion to  the  possible  effect  of  the  chromatic  difference  of 
spherical  aberration,  which  in  a  very  short  focus  system  un- 
corrected for  color  may  have  a  very  perceptible  effect.  It 
would  be  indeed  an  interesting  fact  in  evolution  if  it  should 
turn  out  that  the  eye  had  adjusted  itself  to  give  its  best  cor- 
rection for  spherical  aberration  in  the  yellow,  which  is  the 
point  of  maximum  luminosity  on  which  vision  chiefly  de- 
pends. Speaking  in  broad  terms,  the  refracting  surfaces 
of  the  eye  are  not  truly  spherical,  and  neither  is  the  retinal 
surface  on  which  the  rays  are  focused.  All  this,  however, 
is,  merely  a.  possible  hypothesis  to  direct  investigation.  At 
all  events.  Mr.  Luckiesh  has  done  well  in  clearing  up  one  of 
the   outstanding  problems   in   the   theory   of   vision. 
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American  Institute  of  Electrical  Engineers  Affairs. 


At  the  regular  niontlily  meeting  of  the  board  of  directors 
of  the  American  Institute  of  I-Llcctrical  Rngineers.  held  in 
-N'ew  York  on  Friday  afternoon,  Nov.  10.  il  was  voted  to 
hold  a  smoker  in  the  Institute  rooms,  on  the  tenth  floor  of 
the  Engineers  Building,  after  each  monthly  meeting,  for 
the  purpose  of  affording  facilities  for  social  intercourse 
among  the  members  in  attendance,  and  an  appropriation 
not  to  exceed  $50  per  meeting  was  authorized  for  this  pur- 
pose, beginning  with  the  December  meeting. 

Forty-nine  candidates  for  admission  to  the  Institute  as 
associates  were  elected,  and  163  students  were  ordered  en- 
rolled. Upon  recommendation  of  the  sections  committee  a 
petition  for  authority  to  organize  a  branch  at  the  Rose 
Polytechnic  Institute.  Terre  Haute,  Ind..  was  granti'd. 

The  special  committee  on  the  proposed  Panama  trip  re- 
ported that  the  number  of  replies  received  from  the  mem- 
bership to  the  preliminary  circular  was  sufficient  to  justify 
imdertaking  the  trip,  and  the  committee  further  reported 
that,  with  the  approval  of  the  board,  the  date  of  departure 
from  Xew  York  via  steamer  of  the  United  Fruit  Company 
will  be  Jan.  18,  1912,  the  steamer  to  arrive  in  Xew  York  on 
the  return  trip  on  Feb.  18.  Another  steamer  will  leave  New 
Orleans  on  Jan.  20,  arriving  in  New  Orleans  on  the  return 
trip  on  Feb.  6.  The  report  was  accepted  and  authority 
given  to  undertake  the  trip  to  the  Isthmus  under  the  con- 
ditions embodied  in  the  report. 

The  invitation  to  the  Institute  of  the  National  Waterways 
Commission  of  the  United  States  Congress  to  take  part  in  a 
hearing  set  for  Nov.  21  on  the  development  of  water-powers 
was  presented  and  considered,  and  was  referred  with  in- 
structions to  the  public  policy  committee. 

.-\  resolution  was  adopted  citing  that  Mr.  Edward  D. 
Adams,  to  whom  the  Institute  has  in  the  past  been  indebted 
for  many  benefactions,  has  added  to  these  a  bronze  bust  of 
the  distinguished  physicist  and  mathematician  Hermann 
von  Helmholtz,  which,  in  addition  to  testifying  to  the  public 
spirit  of  the  donor,  carries  with  it  associations  of  the 
friendly  relations  existing  between  the  electrical  engineers 
of  Germany  and  those  of  .America.  The  thanks  of  the  In- 
stitute were  tendered  for  the  gift,  and  recognition  was 
made  of  the  influence  of  the  work  of  von  Helmholtz  upon 
the  practice  of  electrical  engineering  in  America,  the  In- 
stitute expressing  its  deep  appreciation  of  Mr.  Adams' 
action  in  placing  among  its  valued  possessions  the  memorial 
of  the  German  leader  of  scientific  thought.  The  resolution 
also  expressed  appreciation  of  the  courtesy  of  the  Institute's 
sister  society,  the  Verband  Deutscher  Elektrotechniker,  of 
Berlin,  in  appointing  and  sending  a  representative  to  be 
present  on  the  occasion  of  the  presentation  of  the  bust  of 
von  Flelmholtz  by  Mr.  Adams,  which  action  was  stated  to 
be  most  happy  because  of  giving  opportunity  for  the  recog- 
nition of  the  influence  of  von  Helmholtz  upon  the  practice 
of  electrical  engineering  in  the  United  States. 

Upon  invitation  the  president  was  authorized  to  appoint 
a  representative  upon  the  United  States  committee  in  con- 
nection with  the  proposed  International  Congress  for  the 
Prevention  of  Accidents  and  on  Industrial  Hygiene,  in 
Milan,  Italy,  1912. 

An  invitation  to  the  Institute  to  join  the  eighth  Interna- 
tional Congress  of  Applied  Chemistry,  to  be  held  in  Septem- 
ber, 1912,  was  accepted,  and  the  president  was  authorized  to 
appoint  a  representative  of  the  Institute  to  attend  the 
congress. 

Upon  recommendation  of  the  code  of  ethics  committee, 
the  president  was  authorized  to  appoint  an  advisory  com- 
mittee to  the  committee,  consisting  of  men  prominent  in  the 
electrical  profession. 

A  communication  was  read  from  Mr.  Oberlin  Smith,  sug- 
gesting that  the  Institute  have  on  record  the  photograph  of 
each  member  and  the  details  of  his  career.     The  secretarv 


was  instructed  to  e.xprcss  to  Mr.  Smith  the  tlianks  of  th 
board  for  his  suggestions,  and  the  coiiuinmication  was  n 
ferred  to  the  board  of  examiners. 


Presentation  of  Bust  of    von    Helmholtz  to  America 
Institute  of  Electrical  Engineers. 


An  interesting  event  in  the  recent  history  of  the  America 
Institute  of  Electrical  Engineers  was  the  presentation  la 
week  to  that  body  of  a  bust  of  the  great  German  scienti 
and  teacher,  Hermann  von  Helmholtz,  the  donor  being  M 
Edward  D.  Adams,  to  whom  the  Institute  is  also  indebt( 
for  generous  gifts  at  various  times  to  the  Institute  librar 
aggregating  several  thousand  dollars,  and  for  a  bookpla 
which  is  one  of  the  masterpieces  of  the  late  E.  D.  Frenc 
The  bust  is  a  reproduction  in  bronze  of  a  marble  origin 


by  Adolf  Hildebrandt,  completed  for  Helmholtz's  sevenlii' 
birthday.  Writing  several  years  later  and  shortly  be  re 
the  death  of  Helmholtz,  his  daughter  said:  "Day  by  '> 
he  resembles  more  and  more  his  bust,  as  if  Hildebrandt  h^ 
foreseen  his  future  appearance  in  expression  and  carria 
The  present  copy  is  the  only  one  which  the  Helml  '■ 
family  has  permitted  to  be  made. 

President  Gano  Dunn  in  announcing  the  gift  referrt  i" 
the  warm  interest  of  Mr.  Adams  in  the  Institute  an  tu 
his  many  notable  gifts  to  the  library  during  the  perio  ot 
its  formation.  To  the  degrees  of  Doctor  of  LaWs  nd 
Master  of  Science  with  which  he  has  been  honored  si  M 
be  added,  Mr.  Dunn  suggested,  that  of  engineer-finar  er, 
as  representing  a  double  service  which  Mr.  Adams  ad 
rendered  to  electrical  engineering  development.  Mr.  *-• 
Martin,  chairman  of  the  historical  and  museum  comn  tee 
of  the  Institute,  accepted  the  bust  in  appropriate  terms  "d 
in  conclusion  urged  the  desirability  of  members  co-  ef- 
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ating  in  the  work  of  his  committee  in  gathering,  to  hand 
down  to  posterity,  in  documents,  in  models,  in  relics,  in  vivid 
canvases  and  in  animated  busts,  the  records  of  these  times 
and  days  which  have  done  so  much  to  produce  great  in- 
ventions and  great  men  in  the  domain  of  electricity. 

President  Dunn  then   introduced  Dr.  Adolf  Franke,  of 

^Herlin,  director  of  the  Allgemeine  Electricitats  Gesellschaft, 

who  had   been   conmiissioned   by   the   Vcrband   Deutscher 

lllektrotechniker   to   represent   it   on   the   occasion   of   the 

oresentation  of  the  bust,  and  who  had  been  a  student  under 

Helmholtz.     Dr.   Franke  extended  the  heartiest  greetings 

I'roni  the  members  of  the  society  which  lie  represented,  and 

paid  that  the  fact  that  American  electrical  engineers,  who 

ibove  all  others  have  dealt  with  the  largest  problems  of 

he  industry  in   the  "last  decade,  are  honoring  Helmholtz 

i-hows  that  they   fullv  realize  that  true  science  is  at  the 

.oundation  of  tlieir  sSccess.     Referring  to  the  period  when 

;ie  was  a  student  under  Helmholtz.  he  mentioned  the  vivid 

mpressions    received    from    the    great    scientist,    and    the 

nighty   influence   of   his   character   and    personality.      His 

houghts  were  so  deep,   his  genius   moved   in   such   lofty 

leights,  that   it  was   sometimes   difficult    for   the  younger 

tudents  to  follow ;  but  those  who  had  already  a  knowledge 

f  science  received  valuable  inspiration  from  his  teachings. 

\bove  all  he  had  an   intuitive  insight  into  the  principles 

ommon  to  different  physical  phenomena  and  a  power  of 

recise  differentiation  between  theories  of  speculative  char- 

.cter  and  actual  laws.     Referring  to  the  original  bust  by 

lildebrandt,  Dr.  Franke  said  that  this  was  the  result  of  a 

illection  taken  up  by  his  friends  and  pupils  in  all  corners 

f  the  world.     The  amount  thus   realized,   however,  was 

•.rger  than  was  necessary    for  the  specific   purpose,   and 

"111  the  surplus  provision  was  made  for  an  etching  of  his 

hy  Jacoby,  and  a  medallion  by  Teutenhyn,  a  reproduc- 

■  I  which  is  awarded  from  time  to  time  to  prominent 

untists. 

President  Dunn  then  called  upon  Mr.  B.  A.  Rehrend,  who 
i  also  been  a  pupil  under  von  Helmholtz.     Mr.  Behrcnd 
'hat  the  bronze  bust   is   an   excellent   likeness  of  the 
master,  at  whose  feet  he  had  gained  inspiration,  both 
■jm  his  lips  and  from  his  personality.    Helmholtz,  he  said, 
>es  not  belong  to  any  one  narrow  branch  of  science.    "His 
•nius  enlightened  with  new  creative  thoughts  the  entire 
•Id  of  human  knowledge.     In  medicine  and  in  physiology, 
'iiathematics  and  in  physical  science,  in  philosophy  and  in 
■ihysics,  in  each  and  all  his  genius  was  a  beacon  fire 
■liat  of  Newton  and  of  Darwin.     We  unite  with  the 
of  Newton  our  knowledge  of  the  laws  of  motion ; 
the  name  of  Darwin,  our  knowledge  of  the  law   of 
Moii  and  of  natural  selection;  with  the  name  of  Helm- 
our  knowledge  of  the   law   of  the  conservation   of 
~v.    Loftiest  and  broadest  of  human  minds,  there  stands 
lonumental  intellectual  figure  of  Helmholtz  forever  in 
iinals  of  science.     There  is  no  need  to  inscribe  "His 
iency'  upon  his  tomb ;  the  name  he  bore  runs  no  more 
if  oblivion  than   that  of  Galileo  or  that  of  Newton. 
io  we  honor  the  master  by  this  memorial;  we  are 
d  to  accept  this  monument  from  the  hands  of  one  who 
'If  has  been  a  great  furtherer  of  the  art  of  electrical 
cering,  for  the  advance  of  which  this  Institute  was 
td.    The  statue  of  Helmholtz  will  show  future  gen- 
us who  pass  this  entrance  hall  the  man  whose  example 
niust  follow,  if  they  wish  to  uphold  the  standard  of 
ce  where  he  placed  it.     And  to  me,  who  have  known 
"  master,  and  who  am  the  generous  donor's  friend,  it  is 
a-leasant  privilege  to  be  able  to  say  these  words  on  this 
ojasion." 
•resident  Dunn  then  presented  a  resolution   of  thanks 
t<Mr.  Edward  D.  Adams,  which  was  adopted  with  much 
««husiasm.    Although  Mr.  Adams  had  requested  not  to  be 
•^'.ed  upon  for  remarks,  he  was  compelled  to  defer  to  the 
"  'fence  of  the  audience.     Referring   in   hi^;   remarks  to 


the  course  of  progress  of  science,  he  said  this  differed  from 
the  progress  of  music,  which  had  been  from  the  equator  to 
the  northern  countries.  Science,  on  the  other  hand,  has 
progressed  from  the  East  to  the  West,  its  course  being 
from  the  Continent  across  England,  to  a  lodging  place  here, 
where,  through  the  activity  of  invention  and  research,  and 
the  audacity  characteristic  of  our  people,  there  is  for  it  a 
future  which  in  accomplishment  we  may  hope  has  never 
been  equaled  in  any  of  the  countries  of  the  older  world. 
Referring  to  the  development  of  electricity  at  Niagara,  in 
which,  as  is  well  known  the  speaker  played  the  leading  part, 
he  pointed  out  that  at  the  time  the  plans  were  being  pre- 
pared the  alternating  current  figured  most  prominently  as 
a  means  of  executing  criminals.  In  order  to  determine  the 
market  for  electric  power  in  the  city  of  Buffalo,  Mr,  Edison, 
at  the  request  of  Mr,  Adams,  had  a  house-to-house  canvass 
made,  and  reported  that  at  least  50,000  hp  could  be  used  in 
that  municipality  and  vicinity ;  Mr.  Adams  added  that  Mr. 
Edison  so  valued  the  chart  of  distribution  and  users  which 
he  had  made  that  he  declined  a  proposition  of  remuneration 
for  his  expenses  in  making  the  investigation,  as  he  con- 
sidered the  record  so  valuable  that  he  preferred  to  retain 
it  as  his  own  private  property.  Early  in  the  Niagara  in- 
vestigations it  was  found  that  the  state  of  the  art  was  not 
adequately  represented  in  print,  and  in  order  that  the  work 
at  Niagara  Falls  should  represent  the  most  advanced  state 
of  the  art  as  applied  to  industrial  purposes,  the  services  of 
leading  scientists  of  the  world  were  secured  who  formed 
the  international  "Niagara  Commission."  When  the  award 
of  the  first  dynamo  was  given  it  was  with  the  feeling  that 
the  design  was  in  accord  with  the  latest  information,  some 
of  which  had  come  by  mail  only  a  few  tlays  before.  At  no 
time  since  has  there  been  any  doubt  as  to  the  wisdom  of  the 
plans  then  adopted.  The  experience  at  that  time  taught 
the  advantage  of  having  the  earliest  information  obtained 
from  all  sources,  including  information  which  may  not 
appear  in  print  for  a  year  or  several  years.  It  was  for 
this  reason  that  in  endowing  a  chair  in  Columbia  University 
for  physical  research  Mr,  Adams  provided  in  the  deed  of 
trust  that  the  results  of  the  researches  made  by  scientists 
in  different  parts  of  the  world  should  be  promptly  published 
and  circulated. 

Continuing,  Mr.  Adams  remarked  that  the  Niagara  experi- 
ence indicated  that  in  industrial  work  those  at  the  head  are 
now  much  embarrassed  in  the  employment  of  experts.  It 
seems,  he  said,  as  though  there  had  been  a  very  great  change 
since  Lord  Kelvin  announced  that  an  electrical  engineer 
was  nine-tenths  mechanical  and  one-tenth  electrical.  Since 
then  that  statement  has  been  modified  by  the  growth  of 
numerous  specialties,  and  one  is  at  a  loss  to  conjecture  how 
far  the  subdivision  may  proceed.  It  is  estimated  that  the 
number  of  subdivisions  of  engineering  to-day  has  reached 
more  than  100.  In  many  industrial  applications  for  a  single 
purpose  it  is  often  the  case  that  four  experts  in  that  number 
of  specialties  must  necessarily  be  consulted.  While  we 
find  this  subdivision  in  practical  work  satisfactory,  we  can 
certainly  see  the  disadvantage  that  would  result  if  we  at- 
tempted to  subdivide  our  common  interest.  Instead  of  there 
being  subdivision  there  should  be  consolidation,  at  least  in 
the  sense  that  the  Institute,  while  it  has  various  departments 
representing  the  specialties  of  its  membership,  should  seek 
the  strength  that  comes  from  the  aggregation  of  all  the 
larger  interests  which  its  members  represent. 

President  Dunn  read  communications  received  from  the 
German  Embassy  in  Washington  and  from  the  German 
Consul  in  New  York,  and  akso  a  congratulatory  cablegram 
from  the  Verband  Deutscher  Elektrotechniker,  A  reply  to 
the  latter  cablegram  was  sent  as  follows:  "The  American 
Institute  of  Electrical  Engineers  in  meeting  assembled 
sends  heartiest  greetings  to  the  Verband  Deutscher  Elektro- 
techniker on  the  happy  occasion  of  the  visit  of  its  dele- 
gate," 
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Rate  Research  for  N.  E.  L.  A. 


The  first  meeting  of  the  1911-12  committee  of  the  Na- 
tional Electric  Light  Association  on  rate  research  was  held 
in  the  otlicc  of  Mr.  S.  E.  Doane,  chief  engineer  of  the 
National  Electric  Lamp  Association,  in  Cleveland,  on  Nov. 
10.  The  members  of  the  committee  present  were  Mr.  K. 
W.  Lloyd,  Chicago,  chairman;  Mr.  L.  H.  Conklin,  Scran- 
ton;  Mr.  R.  S.  Hale,  Boston;  Mr.  J.  D.  Lyon,  Cincinnati, 
and  Mr.  Doane.  As  guests  of  the  committee  Mci-srs.  M.  K. 
Turner,  Cleveland;  Mr.  \V.  J.  Norton,  Chicago,  and  Mr. 
G.  S.  Merrill,  Cleveland,  were  also  present.  The  work  to 
be  done  by  the  committee  before  the  next  annual  convention 
was  outlined,  and  it  was  decided  to  hold  the  next  meeting 
on  Dec.  8  at  the  New  York  head(|uartirs  of  the  N.  ]•;.  L.  A. 
The  committee  will  be  glad  to  have  its  attention  directed 
to  any  systems  of  charging  which  are  novel  or  of  unusual 
interest.  The  chairman,  Mr.  Lloyd,  is  general  contract 
agent  of  the  Commonwealth  Edison  Company,  120  West 
Adams  Street,  Chicago. 


New  York  Public  Service  Commission  Forbids  Charge 
for  Date  and  Originating  Address  in  Telegrams. 


The  New  York  Public  Service  Commission,  Second  Dis- 
trict, has  decided  that  a  charge  made  by  the  Western  Union 
Telegraph  Company  to  the  I^ostal  Telegraph  Cable  Companv 
for  the  words  constituting  the  originating  address  and  date 
upon  a  telegram  transferred  by  the  latter  to  the  former 
company  is  unjust,  unreasonable  and  unduly  discriminatory, 
and  the  Western  Union  is  required  to  desist  from  the 
practice.  The  Postal  Telegraph  Company  complained  to 
the  commission,  asking  for  an  order  restraining  the  West- 
ern Union  from  exacting  a  charge  for  the  originating 
address  and  date  of  a  telegram  transferred  from  the  Postal 
to  the  Western  Union.  The  Western  Union  accepts  trans- 
ferred messages  for  transmission  and  delivery  from  the 
Postal  to  points  not  reached  by  the  Postal,  and  charges  the 
Postal  its  ordinary  local  rate  for  the  transmission  of  the 
message  from  the  point  of  transmission  to  the  point  of  des- 
tination plus  an  additional  charge  for  the  name  of  the 
originating  point  and  date.  The  name  of  the  originating 
point  and  date  usually  constitute,  under  the  rules  in  force 
for  counting,  four  or  five  words.  The  commission's  con- 
clusions from  the  facts  brought  out  at  hearings  are  as 
follows : 

(i)  The  rate  scheme  of  both  companies  has  been  con- 
structed on  the  basis  that  the  proper  charge  for  the  trans- 
mission and  delivery  of  the  message  where  one  companv 
both  receives  and  delivers  is  ascertained  by  the  number  of 
words  in  the  message. 

(2)  The  fact  that  the  Western  Union  does  not  charge 
for  the  name  of  the  originating  point  and  date  on  trans- 
ferred messages  originating  at  non-competitive  points 
shows  that  it  does  not  make  the  charge  for  these  matters  on 
transferred  messages  originating  at  competitive  points  in 
order  to  compensate  itself  for  the  expense  of  transmitting 
the  name  of  the  originating  point  and  the  date. 

(3)  The  Western  Union  does  not  in  the  case  of  a  trans- 
ferred message  transmit  any  more  words  than  it  would  in 
the  case  of  a  message  originating  at  the  point  of  transfer. 
In  other  words,  a  message  originating  at  the  point  of 
transfer  would  contain  the  name  of  the  originating  point 
and  the  date,  and  this  would  be  transmitted  free.  The 
transferred  message  contains  the  name  of  the  originating 
point  and  date,  but  is  not  transmitted  free  in  case  the 
originating  point  is  competitive. 

(4)  The  Western  Union,  receiving  a  transferred  mes- 
sage, does  add  certain  words  to  it.  four  or  five  in  number, 
but  it  makes  no  charge  whatever  for  these  words.  To  all 
messages  both  companies  add  certain  words  for  their  own 


convenience  in  counting  and  otherwise,  but  for  such  added 
words  neither  makes  any  charge.  The  words  added  bv 
the  Western  Union  to  a  transferred  message,  although  four 
or  five  in  number,  need  not  for  any  practical  purpose  be 
more  than  two,  while  the  name  of  the  originating  point  and 
the  date  always  consist  of  four  words  and  sometimes  of 
five. 

(5)  The  Western  Union  by  this  method  of  charging  foi 
the  name  of  the  originating  point  and  the  date  of  trans- 
ferred messages  necessarily  receives  more  for  its  service! 
than  it  would  in  the  case  of  a  message  originating  with  i 
at  the  transfer  point. 

The  commission,  in  an  opinion  prepared  by  Cliairmai 
Stevens,  says  it  is  not  possible  to  assign  any  reason  f(i 
this  distinction  except  the  desire  of  the  Western  Union  ti 
suppress  competition  at  competitive  points.  The  Posta 
assigns  reasons  why  it  desires  to  conduct  its  business  a 
competitive  points  by  the  use  of  transferred  telegram 
which  are  entirely  satisfactory  and  legitimate  from  it 
point  of  view ;  it  is  obviously  to  the  advantage  of  th 
Western  Union,  as  is  shown  by  the  charge  which  it  make 
and  by  the  notices  which  it  sends  out,  to  prevent  compel' 
tion  of  the  Postal  at  these  points.     The  opinion  continue; 

"The   only   question   which   the    facts   and   the  necessar 
conclusions  therefrom  seem  to  leave  open  to  be  determine 
by  the  conniiission  is  whether  it  is  legitimate  and  reasot 
able  for  the  Western  Union  to  make  this  charge  for  tl 
name  of  the  originating  point  and  the  date  because  a  tel' 
gram  originates  at  a  competitive  point.     Its  own  practii 
determines  that  in  other  cases  it  is  not  reasonable,  and 
seems  to  us  that  this  practice  determines  the  whole  matte 
Clearly  a  public-service  corporation  must  extend  precise 
the  same  facilities  to  a  competitor  as  it  does  to  the  enti 
world.     It  can  make  no  distinction  between  those  offerii 
it   business.      It   must    charge   them    alike   and   serve  th( 
alike.    If  it  is  its  practice  to  serve  the  immense  majority 
its  business  without  a  charge   for  the  name  of  the  orij 
nating  point  and  the  date,  and  it  obtains  its  compensati 
for  the  service  in  fixing  the  rate  for  the  words  in  the  bo 
of  the  message  at  such  an  aniount  as  will  afford  it  a  pro] 
remuneration    for    transmitting    all    the    message   contaii 
that   rule  must  obtain  the  same  with  competitors  as  w 
ordinary    individuals.      No    satisfactory    reason    has    Ik 
offered  in  support  of  the  rule." 

The  opinion  further  states  that  during  the  progress 
the  case  the  Western  Union  changed  its  position,  and  - 
later  position   expressly  repudiates  what   it   first  admitt . 
that  the  charge  is  for  the  extra  words  which  it  adds  to 
message     for    its    own     convenience    and     purposes.     T  - 
charge  is  a  departure  from  its  general  and  settled  sc 
and  as  such  must  have  a  satisfactory  reason  for  its  ex 
ence.    The  burden  was  upon  the  Western  Union  to  just 
the  exception,  and  it  has  failed  to  do  so. 


Chicago  Traction  Situation. 


By  order  of  the  United  States  Circuit  Court  Mr.  Sai  <=' 
Insull  was  appointed  receiver  of  the  Chicago  &  Oak  I  '^ 
Elevated  Railway  Company  on  Nov.  13.  This  road-  ■" 
old  Lake  Street  line,  the  first  elevated  railway  in  Chica;  — 
has  been  operating  at  a  loss  for  several  years  and  p  iR 
up  a  deficit.  When  the  Chicago  Elevated  Railways  me  er 
was  formed  the  Metropolitan,  South  Side  and  Northwe;  rn 
elevated-railway  companies  were  taken  into  the  orgai  a- 
tion,  but  the  Chicago  &  Oak  Park  was  left  out,  as  he 
Northwestern  company  is  said  to  own  51  per  cent  0  it^ 
stock.  The  minority  stockholders  endeavored  to  di;  )S'^ 
of  their  stock  to  the  new  management,  but  were  toldip- 
parently,  that  their  holdings  were  only  of  nominal  v.ue- 
The  receivership,  made  on  the  application  of  the  Ct  ra' 
Trust  Cnmpnny  of  New  York,  on  a  judgment  for  $13,  .i'- 


NoVEMBEK     l8.     IQII. 


ELECTRICAL     \Vt)RI.D, 


will  enable  tiie  majority  and  minority  stockholders  to  settle 
their  differences  in  court.  Mr.  Insull,  the  receiver,  is  chair- 
man of  the  executive  committee  of  the  Chicago  Elevated 
Railways. 

In  the  negotiations  with  the  city  relative  to  the  unification 
of  the  elevated  railways  under  a  new  ordinance  one  of  the 
first  steps  will  be  a  valuation  of  the  properties.     It  is  pro- 
I  posed  that  this  be  done  by  the  existing  subway  commission, 
,  consisting  of  City  Engineer  John  Ericson,  Mr.  E.  C.  Shank- 
,  land  and  Mr.  J.  J.  Reynolds,  to  whom  may  be  added  Mr. 
;  George  Weston,  the  city's  representative  on  the  Board  of 
Supervising  Engineers,  Chicago  Traction.    The  latter  board 
supervises  the  surface  lines. 
It  is  said  to  be  Mayor  Harrison's  idea  to  create  a  fund 
,  by  the  operation  of  municipally  owned  subways,  the  revenue 
I  to  be  derived   from   an   operating   company   or   operating 
.companies  on  lease.    The  fund  so- created  may  be  used  for 
I  the  purchase  of  the  surface  and  elevated  railways,  as  ulti- 
mate municipal  ownership  of  all  street  railways  is  said  to 
I  be  the  Mayor's  hope.    However,  the  situation  is  complicated 
.by  moves  dictated  by  political  or  private-business  strategy. 
jSO  that  the  ultimate  outcome  cannot  now  be  foretold. 


Battery  Locomotives  for   Railroad  Terminal  Electrifi- 
cation. 

An   undercurrent   of   discussion   among  a   group   of   the 
^team-railroad   electrical   engineers   attending   the   conven- 
tion of  their  body  in  Chicago  recently  turned  on  the  possi- 
bilit)'  of  battery-driven  locomotives   for  the   electrification 
pf  large  railway  terminals  such   as  those  of   Chicago.     It 
has  been  known   that  several   railroad  officials  and  manu- 
lacturers  have  been  devoting  much  attention  to  this  means 
of  heavy  traction,  and  evidence  that  a  good  deal  has  al- 
ready been  accomplished  in  these  lines  is  afforded  by  the 
(lumber  of  battery-driven  electric  cars  already  in  use  on 
^ranches  of   Western   roads   as   "feeders."     One   engineer 
iited  sixteen  such  battery-driven  cars  employing  the  new 
f-dison  nickel-iron  battery  as  already  in  use  out  of  twenty- 
(wo  on  order.   Several  of  these  cars,  he  said,  have  made  150 
»iiles  or  more  a  day.  with  a  freshening  charge  during  the 
'■■"n  hour.     The  high  charge  rate  of  the  nickel-iron  bat- 
has  made   it   possible   to   put   a   large   portion    of   the 
inal  full  charge  into  these  batteries  in  even  the  period 
,!  an  hour.     In  several  places  where  these  battery-driven 
iiotor  cars  are  used  on  branch-line  feeders  energy  is  pur- 
''"=ed    from    local   central-station    plants    where    the    cars 
ver  for  the  night.     As  the  time  of  cl^rging  can   be 
rrcu  until  the  morning  hours  of  light  load  on  the  sta- 
the  electric  companies  have  been  able  to  make  a  low 
l)roiitable   rate   for  this   service.     The  battery-driven 
■r-car  on   auxiliary    lines   thus   seems   to   have   an    im- 
int   future   significance    for   the   small  central   station 
li  has  a  low  load-factor. 

r  terminal  electrification,  as  in  Chicago,  where  there 

iich  interchange  of  cars  between  the  many  roads,  an 

'icient  and  practical  battery-driven  locomotive,  it  was  de- 

■:ared.  would  simplify  the  problem  considerably.     As  was 

>mted  out.  such  locomotives  could  use  the  present  tracks 

ithout  any  changes  in  running  conductors,  third-rails  or 

tenary  trolleys,  or  any  alterations  in  track  signals,  etc., 

could    interchange    traffic    without    difficulty    between 

■  5  ard  yards  of  dififerent  companies.    To  gain  the  same 

■'Ult  with  the  usual  means  of  electrification,  some  uni- 

rm  standard  of  equipment  would  be  required  for  all  such 

ads  entering  into  electrification. 

storage-battery  locomotive  and  its  tender  laden  with 
•  el-iron  cells,  it  was  estimated,  would  be  about  as  large 
'.  the  present  steani  locomotive  and  would  be  capable  of 
tjlling  the  ordinary  looo-ton  train  at  a  speed  of  20  to  25 
'les  an  hour  over  the  m  to  20  miles  of  electrified  tracks 
'  ^'ng  up  the  terminal  electrification.     While  the  locomo- 


tive itself  would  be  shorter,  the  tender  required  to  contain 
the  battery,  it  was  said,  would  probably  approximate  the 
size  of  a  box  car,  although  of  only  about  the  weight  of  the 
present  coal-and-tank  tenders.  Such  a  battery  tender  might 
be  dropped  ot'f  when  discharged  and  a  fully  recharged 
tender  substituted,  keeping  the  locomotive  in  continuous 
service  while  its  tenders  were  being  charged.  On  the 
straight  tracks  clear  of  switching  complications  third-rails 
or  other  conductors  might  be  installed,  relieving  the  de- 
mand on  the  battery  and  even  aiding  in  recharging  it. 
Such  storage-battery  locomotives  would  offer  an  excellent 
oft'-peak  charging  demantl  for  large  metropolitan  gen- 
erating systems  from  which  energy  could  doubtless  be  pur- 
chased at  a  very  low  rate  under  these  conditions.  In  case 
the  railroads  installed  their  own  plants  the  battery-charging 
load  would  also  prove  of  advantage  in  filling  up  the  valleys 
between  the  peaks  of  the  train-operation  demands. 

Railroad  officials  arc  watching  the  performance  of  bat- 
tery-driven cars  with  great  interest,  but,  as  one  prominent 
official  declared  at  the  Railway  Electrical  Engineers' 
banquet,  are  generally  holding  off  from  adopting  any  given 
system  of  electrification  for  the  present  in  the  fear  that 
rapid  improvements  as  yet  only  indicated  will  be  made. 


The  Electric  Vehicle  in  Boston. 


Scientific  collection  and  interpretation  of  operating  data 
received  special  attention  at  the  meetings  of  the  Electric 
Vehicle  Club  of  Boston  on  Nov.  i  and  8,  1911.  Mr.  B.  C. 
Tififany,  of  the  Rausch  &  Lang  Company,  presided  at  the 
former  gathering,  and  Mr.  Day  Baker,  of  the  General 
Vehicle  Company,  Boston,  was  chairman  at  the  latter, 
being  elected  permanent  chairman  of  the  club  at  the 
conclusion  of  the  usual  luncheon  in  the  Edison  Building. 
Mr.  Fred  M.  Kimball,  of  Lynn,  Mass.,  was  a  speaker  at 
the  earlier  meeting  and  touched  upon  the  importance  of  the 
engineering  data  sheet  in  the  sale  of  electric  vehicles.  Mr. 
H.  S.  Baldwin,  of  Lynn,  spoke  briefly  at  the  second  meeting 
upon  the  engineering  aspects  of  the  problem. 

It  was  announced  that  four  new  charging  stations  have 
been  opened  in  Waltham,  Natick,  Sharon  and  West  Som- 
erville,  Mass.  Mr.  L.  D.  Gibbs,  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  stated  that  efforts  are 
under  way  to  secure  a  uniform  system  of  accounting  for 
electric-vehicle  performance  and  expenditures,  to  be  sanc- 
tioned by  the  Electric  Vehicle  Association  of  America,  the 
Association  of  Edison  Electric  Illuminating  Companies  and 
the  National  Electric  Light  Association.  A  model  electric 
garage  is  under  consideration  for  the  Commercial  Motor 
Truck  Show,  which  is  to  be  held  in  Boston  in  March.  1912. 
.Active  efforts  are  being  pushed  to  increase  the  usefulness 
of  the  electric  pleasure  vehicle  in  the  Boston  shopping 
district  by  seeking  additional  parking  facilities  from  private 
parties  owning  land  close  to  the  public  thoroughfares. 
On  Nov.  8  it  w'as  stated  that  the  American  Express  Com- 
pany would  shortly  establish  an  electric  garage  in  con- 
nection with  its  wagon  repair  shop  in  South  Boston.  On 
account  of  the  high  twenty-four-hour  load-factor  a  low 
unit  rate  for  energy  will  be  obtained  through  the  regular 
schedule  of  Edison  prices.  Plans  are  afoot  for  the 
holding  of  a  banquet  on  behalf  of  the  electric  vehicle  at 
the  Boston  City  Club  in  December,  to  which  the  Governor 
of  Massachusetts,  the  Mayor  of  Boston  and  various  state 
and  municipal  officers  will  be  invited.  The  program  in- 
cludes stereopticon  and  moving  pictures  of  the  latest  elec- 
tric-vehicle developments.  Mr.  E.  S.  Mansfield,  Boston  Edi- 
son compan)',  was  elected  permanent  vice-chairman  of  the 
club  at  the  meeting  of  Nov.  8,  and  following  the  resigna- 
tion of  Mr.  L.  D.  Gibbs  as  secretary  Mr.  Leavitt  L.  Edgar 
was  elected  to  the  latter  office.  The  next  meeting  was 
scheduled  to  be  held  at  the  House  of  Edison  Light.  XewtDU 
Center.  Mass.,  on  Nov.   15. 
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Magnetic  Properties  of  Iron  at  High  Frequencies. 


At  a  meeting  of  the  American  Institute  of  Electrical  En- 
gineers held  in  New  York  on  Nov.  10  Mr.  E.  F.  Alexander- 
son  presented  a  paper  entitled  "Magnetic  Properties  of  Iron 
at  Frequencies  Up  to  200,000  Cycles  per  Second."  The 
paper  contained  a  record  of  tests  of  hysteresis  and  eddy- 
current  losses  and  skin  effect  in  iron  strips.  The  iron  core 
tested  consisted  of  a  ring  2  in.  in  diameter,  made  up  of  ten 
turns  of  soft  iron  strip  0.003  >"•  thick  and  0.75  in.  wide. 
The  layers  of  the  strip  were  separated  by  thin  paper.  The 
core  was  wound  with  twenty  turns  of  silk-covered  wire. 
The  measurements  were  made  by  means  of  hot  wire  am- 
meters and  voltmeters,  use  being  made  of  certain  con- 
densers and  induction  coils  adjusted  to  obtain  proper  time- 
phase  relations  between  the  voltage  and  the  current. 

The  skin  effect  measurements  consisted  in  determining 
the  apparent  permeabilitx'  of  the  iron  at  various  frequencies 
and  densities,  by  observing  the  volts  and  amperes  at  the 
terminals  of  the  test  coil.  It  was  found  that  the  real 
permeability  of  the  iron  was  the  same  at  200,000  cycles  as 
at  60  cycles  per  second,  although  the  apparent  permeability 
was  only  about  one-tenth  as  large  at  the  high  frequency  as 
at  the  low  frequency.  The  decrease  of  the  apparent  per- 
meability was  found  to  be  substantially  in  agreement  with 
the  change  that  one  would  e.xpect  from  purely  theoretical 
considerations  due  to  the  skin  effect,  the  penetration  of  the 
magnetism  into  the  iron  being  only  0.003  cm  at  200,000 
cycles  per  second. 

A  series  of  designs  of  a  5-kw  transformer  tor  various  fre- 
quencies from  60  cycles  to  200,000  cycles  per  second  was 
shown  in  tabular  form.  The  6o-cyc!e  transformer  weighed 
19.5  kilograms,  had  an  efficiency  of  90  per  cent  and  a  mag- 
netizing current  of  5  per  cent.  The  200,000-cycle  trans- 
former weighed  1.5  kilogram,  had  an  efficiency  of  98.3  per 
cent  and  a  magnetizing  current  of  1.3  per  cent.  The  calcu- 
lations showed  that  the  200.000-cycle  transformer  has  a 
low  weight  and  is  very  efficient,  whereas  the  6o-cycle  trans- 
former, built  on  the  same  proportions,  is  too  inefficient  to 
be  acceptable,  although  it  weighs  twelve  times  as  much  as 
the  200,000-cycle  unit.  In  spite  of  the  skin  effect  the 
200,000-cycle  transformer  has  a  magnetizing  current  of 
only  1.3  per  cent,  whereas  if  the  core  were  removed  the 
magnetizing  current  would  be  about  40  per  cent. 

The  high-frequency  current  was  obtained  from  an  alter- 
nator of  the  same  general  type  as  the  100,000-cycle  ma- 
chine described  by  the  author  in  a  paper  before  the  Ameri- 
can Institute  of  Electrical  Engineers  in  June.  1909.  (Sec 
Electrical  World,  page  96,  July  8,  1909,  and  page  223,  July 
22,  1911.)  This  alternator  was  designed  primarily  for  the 
purpose  of  wireless  telegraph  and  telephone  service.  I:i 
comparison  with  the  earlier  unit  it  has  800  instead  of  600 
slots,  but  it  operates  at  only  20,000  r.p.m.,  which  is  the  same 
speed  as  used  with  the  lower  frequency  unit.  The  increase 
in  frequency  above  the  value  indicated  by  the  product  of 
the  number  of  armature  slots  and  the  speed  is  obtained  by 
means  of  an  armature  winding  of  special  type.  The  ma- 
chine is  constructed  with  1200  magnetic  (600  projections) 
poles  in  the  field  structure,  and  the  800  armature  conduc- 
tors along  the  face  of  the  armature  are  interconnected  in 
such  a  way  that  the  effective  voltage  has  a  frequency  cor- 
responding to  1200  poles,  although  its  value  is  reduced  from 
what  would  be  obtained  if  there  were  1200  slots.  The  ma- 
chine generates  90  volts  at  no  load,  as  compared  with  110 
volts  delivered  by  the   earlier  machine. 

Discussion. 
The  discussion  was  opened  by  Dr.  Harold  Pender,  who 
stated  that  certain  tests  made  at  the  Massachusetts  Institute 
of  Technology,  where  a  frequency  of  200,000  cycles  per 
second  was  obtained  by  the  electric-arc  method,  confirmed 
the  results  obtained  by  Mr.  Alexanderson,  in  that  the 
actual  permeability  of  the  iron  was  found  to  be  practically 


independent  of  the  frequency.  M  the  higli  frequency  the 
apparent  permeability  was,  of  course,  much  reduced,  but  the 
true  permeability,  after  proper  allowance  had  been  made 
for  skin  effect,  was  not  altered. 

Mr.  B.  :\.  Behrend  stated  that,  although  the  efficiency  of 
a  200,000,-cycle  transformer  may  be  much  higher  than  that 
of  the  low-frequency  transformer,  yet  the  high-frequency 
apparatus  is  useless  for  practical  purposes,  because  of  its 
lack  of  regulative  properties. 

Dr.  C.  P.  Steinmetz  remarked  that  it  is  very  difficult  from 
the  mere   number   to   realize   \\\i3.t  200,000   cycles   means. 
This  frequency  is  forty  times  as  high  as  the  highest  fre- 
quency at  which  sound  is  audible.     Moreover,  the  oscillo- 
graph fails  to  give  any  readable  indication  at  frequencies 
even  lower  than  5000  cycles  per  second.     When  using  3 
current  of   200,000   cycles   electricity   flows   into   the  con- 
ductor in  one  direction  at' one  point,  while  only  2000  ft.  awa\ 
the  current  flows  in  the  opposite  direction,  and  it  is  zer< 
1000  ft.  distant.     In  wireless  telegraphy  it  has  been  con 
sidered  desirable  to  employ  air-core  transformers,  not  onl' 
on  account  of  the  assumed  lessening  in  the  core  loss  by  us' 
of   air   rather   than   iron,   but  by   reason   of  the   assumec 
lessened  attenuation  in  the  air  core  as  compared  with  th' 
iron-core  transformer.     The  attenuation  is  attributable  to  th 
dissipation  of  energy  in  the  transformer,  and  hence  varie 
inversely  with  the  efficiency.     The  results  of  the  tests  re 
ported  by  Mr.  Alexanderson  showed  that  by  using  an  iro 
core  of  proper  proportions  the  efficiency  is  materially  in' 
proved,  and  hence  there  should  be  a  marked  reduction  in  th 
attenuation  of  the  waves  used  in  wireless  telegraphy.    H 
stated  that  there  should  be  a  material  advantage  in  wirele; 
telegraphy  in  using  iron-core  transformers  instead  of  th 
air-core  apparatus  employed  at  the  present  time. 


Steam-Railroad  Electrical    Engineers  at  Chicago. 


The  Tuesday  morning  opening  session  of  the  fourth  ai 
nual  convention  of  the  Association  of  Railway  Electric 
Engineers  at  the  Hotel  La  Salle,  Chicago,  was  reported 
last  week's  issue.  The  convention  continued  in  session  un' 
Friday  noon,  Nov.  10,  when  the  election  of  officers  for  tl 
coming  year  closed  the  meeting. 

On  Tuesday  afternoon  Mr.  F.  E.  Hutchinson,  of  tl 
Chicago,  Rock  Island  &  Pacific  Railroad,  presented  t' 
report  of  the  committee  on  data  and  information,  of  whi' 
he  was  chairman.  Among  the  subjects  treated  in  this  repi 
were  performance  tests  of  a  number  of  axle-lighting  bel 
statistics  of  railroad  cars  lighted  by  electricity,  settings  f 
stop-charge  voltage  cut-offs,  cost  of  equipping  locomoti 
electric  headlights,  temperature  data  on  headlight  glass 
and  reports  of  efficiency  and  failures  of  electric-light 
trains.  The  committee's  report  was  discussed  briefly 
Messrs.  C.  R.  Oilman,  Chicago,  Milwaukee  &  St.  Paul  R? 
road,  and  D.  J.  Cartwright,  Lehigh  \'alley  Railway. 

VENTILATION. 

.-V  paper  on  the  subject  of  "Ventilation,"  prepared  by  I 
E.  M.  Cutting,  of  the  Southern  Pacific  Railroad,  chairn  1 
of  the  committee  on  ventilation,  was  read  by  title  only, 
committee  being  continued  for  another  year  with  its  p  - 
sonnel  unchanged  and  asked  to  submit  further  data  ' 
ventilation  subjects.  Mr.  Cutting's  paper  reviewed  - 
various  principles  of  ventilation,  quoting  largely  from 
ports  by  Dr.  W.  A.  Evans,  of  Chicago;  Mr.  ^\'illiam  ■ 
Lynch,  of  Chicago;  Mr.  Francis  A.  Bonner,  and  frora 
paper  by  Mr.  S.  G.  Thompson  on  the  Pennsylvania  R- 
roads  systems  of  car  ventilation,  read  before  the  West  n 
Railway  Club.  In  conclusion,  Mr.  Cutting  showed  I't 
the  condition  of  offensiveness  of  air  may  be  almost  ir--- 
pendent  of  its  chemical  purity,  and  vice  versa. 

Tn  discussing  the  subject  of  ventilation  Mr.  W.  H.  Lyirt- 


November    i8,    ipti. 


ELECTRICAL     WORLD 


ventilating  engineer,  Chicago,  declared  that,  wliile  the  rail- 
roads want  proper  ventilation  of  their  cars,  no  settled  sys- 
tem or  policy  has  yet  been  determined  upon  and  the  initia- 
tion of  such  ventilation  will  conic  in  the  nature  of  some- 
thing new.  Many  special  problems  of  ventilation  will  re- 
quire the  use  of  electric  power,  as  exiiaust  fans  and  cimlini; 
fans.  The  air  intake  is  of  even  more  importance  than  the 
exhaust.  In  general  it  may  be  said  that  vitiated  air  rises, 
owing  to  its  higher  temperature,  and  the  problem  should 
be  attacked  with  this  principle  in  mind.  Pure,  individual  air 
is  as  important  as  the  individual  drinking  cup,  asserted  Mr. 
Lynch,  adding  that  the  solution  of  ventilation  problems 
with   the  minimum  of  air   will   largely   save   heating. 

Dr.  W.  A.  Evans,  former  health  commissioner  of  Chica- 
go, was  ne.xt  called  upon,  and  declared  that  in  his  estima- 
tion the   problems   of   ventilation   are   already    practically 
solved,  being  in  essence  the  methods  adopted  by  the  Penn- 
sylvania Railroad  and  the  Master  Car  Builders'  Association. 
Dr.  Evans  urged  the  use  of  "a  thousand  times  as  many 
agitation    fans'"   as   are   now   employed   on   cars,    declaring 
that  these  fans  should  be  run  twelve  months  in  the  year, 
■  for  comfort  in  summer,  but   for  health   in   winter.     The 
speaker  also  referred  to  the  intake  of  air  through  car  floors 
and  Jhe  possible  application  of  electric  discharges  to  re- 
I  move  the  dust  from  this  air.     In  answer  to  a  question  he 
i  gave  as  his  opinion  that  the  average  ozone  machine  pro- 
•  duces  but  a  negligible  quantity  of  O,,  and  that  ozone  in 
I  quantities  might  kill  odors  without  destroying  the  dangerous 
i  bacteria. 

I  TRAIN-LIGHTING    STANDARDS. 

I     On  Wednesday  morning  the  report  of  the  committee  on 
■'  standards  was  read  by  Mr.  D.  J.  Cartwright,  of  the  Lehigh 
\'alley  Railway.     The  committee  recommended  the  use  of 
a  uniform  data  label  on  all  electric-lighted  cars,  the  use  of 
•liree-wire  train  lines  for  head-end  system  operation,  and 
■torm  arrangements   of  batteries,  charging   receptacles, 
I  s,  car  switchboards,  axle  generators,  conduit  construc- 
lon,  pulley  seats,  etc.     A  nominal  pressure  of  60  volts  was 
^recommended   for   straight  storage   and   head-end   systems, 
jand  30  volts,  nominal,  for  straight  storage  and  axle  dynamo 
(systems.     Cars  furnished  by  a  foreign  road  for  operation 
jin  electrically  lighted  trains,  it  specified,  should  be  equipped 
with   permanent   or   temporary    train-line   circuits.      Elec- 
trically lighted  cars  furnished  to  foreign  roads  should  be 
paid  for  at  the  rate  of  75  cents  per  car  per  day  for  the  use 
of  electric  equipment.    For  repairs  made  to  electrical  equip- 
ollent 35  cents  per  hour,  and  materials  at  cost,  should  be 
rged.     In  addition  to  Chairman  Cartwright,  the  report 
-  signed  by  Messrs.  F.  R.   Frost,  Atchison,  Topeka  & 
^anta  Fe  Railw-ay;  A.  J.  Collett,  Union  Pacific  Railroad; 
f.  R.  Sloan,  Pennsylvania  Railroad ;  C.  R.  Oilman,  Chicago, 
Milwaukee  &  St.  Paul,  and  A.  J.  Farrelly.  Chicago  &  North- 
-tem. 

Ir.  W.  J.  Bohan,  of  the  Northern  Pacific  Railroad,  re- 

tcd  to  the  expense  of  temporary  train-line  construction 

axle-lighted   cars   to   be    operated    on    head-end-lighted 

'is.     Mr.  A.  J.   Farrelly.   Chicago  &   Milwaukee   Rail- 

■1.   said  that  the  only   objection   to   installing- generally 

'n  train  lines,  composed  of  three   Xo,  4-0  v.'ires,  is  the 

'.  and  that  no  car  should  be  tendered  to  a  road  operating 

l-end  systems  without  train-line  equipment.     Mr.  N.  E. 

■ion,  of  the  Pullman  company,  declared  that  the  present 

iency   is   toward    axle    equipment,    for   which    the   oniy 

sector  apparatus  needed  are  the  light  car-to-car  jumper 

■lections.    Injustice  would  be  done  to  roads  using  axle- 

.  ting  systems  if  they  were  asked  to  install  train  lines 

irriughout  all  their  cars,  of  which  only  a  small  number  are 

terchanged    with    head-end    systems.      Considerable    dis- 

i^sion  followed  on.  the  use  of  battery  fuses.     Mr.  Lemon 

nsidered  that  fuses  in  this  position  were  of  no  service, 

•liile  Mr.  Oilman  pointed  out  that  in  case  of  fire  or  wreck 

€  absence  of  such  fuses  might  result  in  expensive  legal 

larges.    Mr.  Cartwright  spoke  of  the  welding  of  an  auto- 


matic switch  when  calkiJ  upun  in  open  the  battery  circuit. 
Others  who  took  part  in  the  discussion  were  -Mr.  Joseph 
Andreucetti,  Chicago  &  Northwestern;  Mr.  J.  R.  Sloan, 
Pennsylvania  Railroad;  Mr.  \V.  J.  Bohan,  Northern  Pacific 
Railroad;  Mr.  H.  G.  Myers,  Santa  Fe;  Mr.  E.  W.  Jansen, 
Illinois  Central  Railroad;  Mr.  F.  R.  Frost  and  Mr.  A.  J. 
Tollett,  Union  Pacific  Railroad. 

.Mr.  C.  R.  Oilman  said  that  at  least  60  volts  is  required 
for  head-end  systems  on  account  of  the  transmission  losses 
with  lower  potentials.  The  head-end  system  he  declared 
to  be  the  cheapest  and  most  efficient  form  of  operation.  Mr. 
D.  J.  Cartwright  reported  that  there  are  fifty-five  roads 
having  5900  cars  equipped  with  axle-light  systems,  while 
twelve  other  roads,  operating  3685  cars,  use  the  head-end 
system.  Mr.  W.  J.  Bohan,  of  the  Northern  Pacific,  said 
that  70  per  cent  of  the  cars  in  use  are  equipped  with  6o-volt 
or  iio-volt  systems,  including  axle-lighting,  straight-storage 
and  head-end  systems.  Mr.  W.  L.  Bliss,  of  the  United 
States  Light  &  Heating  Company,  w-as  called  on  to  com- 
pare the  advantages  of  30-volt  and  6o-volt  operation. 
Thirty-volt  lamps,  he  said,  are  in  general  sturdier,  while  the 
use  of  half  the  number  of  cells  reduces  the  labor  and  trouble 
of  cleaning  and  handling.  Mr.  A.  J.  Collett,  Mr.  J.  R. 
Sloan,  Mr.  1-".  W.  Jansen  and  Mr.  .\'.  K.  Lemon  also  took 
part  in  the  discussion. 

The  report  of  the  committee  on  improvements  was  next 
read  by  Mr.  Edward  Wray,  Chicago,  and  gave  a  brief  de- 
scription of  improvements  in  car-lighting  and  railway  elec- 
trical devices  brought  out  during  the  past  year  by  the 
manufacturers. 

SHOP    PRACTICE    AND    MOTOR    DRIVE. 

On  Wednesday  afternoon  Mr.  A.  I.  Totten,  Chicago,  read 
tlie  report  of  the  committee  on  shop  practice,  in  the  absence 
of  Chairman  C.  J.  Causland,  chief  electrician  of  the  Penn- 
sylvania Railroad.  The  report  considered  the  comparative 
advantages  of  alternating  and  direct  current  for  shop  drive, 
from  the  standpoints  both  of  generation  and  transmission 
and  of  motor  application  and  speed  control  of  the  tool.  Un- 
der some  conditions  it  will  be  found  advantageous  to  use 
alternating-curent  generation  and  transmission,  with  direct- 
current  motors,  supplied  through  synchronous  motor-gener- 
ator sets,  for  driving  special  tools.  The  committee  concluded 
that  alternating  current  used  exclusively  should  apply  to 
the  small  division  railroad  repair  shops,  direct-current  drive 
being  preferably  used  in  the  larger  installations.  The  re- 
port concluded  with  a  warning  against  the  increasing  use 
of  compressed  air  in  railroad  shops,  and  recommended  the 
substitution  of  electric  power  for  compressed  air  wherever 
possible,  on  account  of  the  greater  economy  of  motor  drive. 

Mr.  A.  J.  Farrelly  spoke  of  the  superior  flexibility  of 
alternating-current  systems,  and  cited  an  instance  where 
shop  plans  w-ere  several  times  changed,  requiring  compli- 
cated direct-current  equipment  which  could  have  been 
avoided  by  simply  raising  the  transmission  voltage  had 
alternating  current  been  originally  used.  Mr.  F.  E.  Hutchi- 
son spoke  of  the  need  for  adjustable-speed  control  for  long 
and  short  too!  cuts,  and  Mr.  Totten  referred  to  the  use  of 
multi-speed  motors  which  give  25  per  cent  speed  range. 
Mr.  Farrelly  insisted  that  the  variable-speed  feature  of 
machine-tool  drive  is  actually  seldom  used,  and  cited  an 
instance  in  the  Beech  Grove  shops  of  the  Big  Four  Rail- 
road at  Indianapolis  where  two  brothers  working  on  a 
piece  basis  on  similar  machines,  one  driven  by  an  alter- 
nating-current motor  and  the  other  by  direct  current,  turned 
out  approximately  the  same  work  in  the  same  time. 

MOLDED    INSULATIONS. 

.\n  account  of  recent  advances  in  the  art  of  manufactur- 
ing electrical  molded  insulations  was  next  given  by  Mr. 
Kurt  R.  Sternberg.  The  speaker  described  the  electrical 
characteristics  of  hard  rubber,  and  discussed  the  possibility 
of  synthetic  rubber  prepared  artificially,  the  first  step  in 
which  process  seems  already  accomplished  by  the  isolation 
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of  the  material  isophren.  This  has  been  formed  from 
turpentine,  but  experiments  are  being  prosecuted  to  produce 
a  cheaper  product  from  acetylene.  Mr.  Sternberg  then  de- 
scribed the  insulation  characteristics  of  porcelain,  iron 
gummi,  isolast,  vulkanasbest,  stabilit.  tenacit,  ambroin, 
eburin,  galalith,  pulvolit,  rhadoonit,  impregnated  paper, 
presspan,  leatheroid,  pilit,  gummon  and  sternoid.  The 
latest  important  inventions  in  the  insulation  field,  he  said, 
are  bakelite  and  condensite.  Bakelite,  the  invention  of 
Dr.  L.  H.  Baekeland,  has  already  been  described  in  detail 
in  the  Electrical  World.  Condensite  was  produced  by  Mr. 
.\.  H.  Aylsworth.  of  Glen  Ridge,  X.  J.,  a  former  employee 
of  the  Edison  laboratories.  Condensite  is  a  high-grade 
plastic  which  may  be  molded  readily  when  uncured.  The 
curing  is  done  under  heat  and  pressure,  and  the  fini.shed 
product  is  similar  to  polished  hard  rubber,  although  mechan- 
ically far  stronger.  It  has  high  dielectric  resistance,  with- 
stands most  acids,  is  non-hydroscopic,  resists  heat  and  can 
be  easily  machined.  It  is  odorless,  resilient  and  very  light 
in  weight.  Mr.  Sternberg  urged  the  use  of  a  test  piece  of 
standard  dimensions  for  conducting  comparison  tests  on 
electrical    insulations. 

SH01>    LIGHTING   .\ND   CAR    IL1.UMIN.\TI0N. 

Opening  the  session  of  Thursday  morning,  a  paper  en- 
titled -'The  Light  for  Safety,"  by  Mr.  F.  R.  Fortune,  Pitts- 
burgh, Pa.,  was  read  by  Mr.  George  C.  Keech,  of  Chicago. 
Mr.  Fortune's  paper  described  the  advantages  of  the  Cooper 
Hewitt  mercury-vapor  lamp  for  shop  and  foundry  lighting, 
and  pointed  out  the  advantages  of  monochromatic  illumina- 
tion. The  author  also  showed  that  the  large  illuminated 
surface  of  the  tube  and  its  low  specific  intensity  have  ad- 
vantages for  shop  lighting  over  brilliant  light  sources  which 
may  produce  glare  and  other  painful  results. 

-Mr.  A.  J.  Sweet  objected  to  the  conclusions  drawn  from 
the  table  showing  the  relative  brilliancies  of  the  tungsten 
filament  and  the  mercury-vapor  tube,  since,  he  declared, 
properly  arranged  tungsten  lighting  installations  protect  the 
eye  from  the  direct  vision  of  the  filament.  In  answer  to  a 
question  by  Mr.  I).  I.  Cartvvright  concerning  the  use  of 
mercury-vapor  lamps  in  connection  with  other  types,  Mr. 
Keech  said  that  while  such  lamps  should  not  be  low  enough 
to  interfere  with  vision  they  had  been  used  at  heights  of 
only  8J4  ft.  from  the  floor  in  cases  of  machine  shops. 

Mr.  L.  S.  Billew,  of  the  Baltimore  &  Ohio  Railway,  next 
read  the  report  of  the  committee  on  train-lighting  practice, 
of  which  Mr.  A.  McGary,  chief  electrician  of  the  New 
York  Central,  is  chairinan.  This  report  described  head- 
end practices  on  a  number  of  railroads,  advocating  this 
system  where  large  trains,  unbroken,  make  continuous  runs 
of  at  least  ten  hours'  duration.  The  report  recommended  the 
employment  of  special  train  electricians,  in.stead  of  the 
'baggagemen,  to  maintain  the  electrical  equipment  at  its 
best  efficiency.  In  conclusion,  details  of  axle-lighting  prac- 
tice were  discussed,  and  a  complete  system  of  records  and 
reports  was  advocated.  Trouble  was  also  reported  from 
standard  inclosed  fuses,  which  have  failed  to  indicate  when 
blown,  seem  to  open-circuit  without  cause  and  blow  at 
improper  current  values.  Mr.  Farrelly  said  that  in  the 
operation  of  head-end  systems  on  the  Northwestern  Rail- 
way service  is  furnished  by  the  battery  barely  3  per  cent  of 
the  time,  and  on  no  account  is  it  considered  necessary  to 
shut  ofif  the  engine  when  the  train  is  ascending  heavy 
grades.  Mr.  Cartwright  discussed  the  use  of  common  or 
separate  steam  hose  connections  to  carry  the  train-lighting 
and  train-heating  steam  lines.  Mr.  K.  J.  Collett  said  tha't 
in  the  operation  of  his  head-end  svstems  he  had  found 
difficulty  in  getting  the  operating  department  to  place  the 
dynamo  car  next  to  the  engine,  in  order  that  a  good  steam 
supply  might  be  assured.  Mr.  C.  R.  Oilman,  on  the  other 
hand,  testified  that  his  trouble  had  been  in  getting  the 
dynamo  car  placed  behind  the  mail  cars,  since  the  latter 
are  usually  built  with  blind  ends  and  when  the  dynamo  car 


is  ahead   the   train   electrician    is    prevented    from   passing 
through  the  coaches  to  supervise  his  lamps. 

On  Thursday  afternoon  Mr.  Gilman  presented  the  report 
of  the  conunittee  on  illumination.  The  report  opened  with 
a  discussion  of  the  eye  and  the  terms  and  units  of  illumi- 
nating engineering,  calculation  of  illumination,  factor  of 
glare,  etc.  Detailed  suggestions  followed  for  the  lighting 
of  railroad  stations,  station  approaches,  waiting-rooms,  bag- 
gage-rooms, company  offices,  yards,  shops,  dining-rooms, 
lunch  counters,  train  sheds,  freight  houses,  etc.  Types  of 
lamps  were  next  specified  in  detail,  and  data  were  given  on 
the  three-voltage  rating  for  various  types  of  carbon,  tanta- 
lum and  tungsten  lamps.  Mr.  B.  F.  Fisher  discussed  the 
ability  of  modern  tungsten  lainps  to  withstand  severe  vibra- 
tion, and  illustrated  how  the  more  expensive  high-efficiency 
units  may  offer  the  lowest  renewal  costs  even  in  the  case  of 
low  energy  costs.  Mr.  Alexander  McGary  testified  that  the 
use  of  regulators  had  largely  reduced  lamp-replacement 
costs  on  the  New  York  Central.  Messrs.  F.  E.  Hutchison, 
.\.  J.  Collett  and  D.  J.  Cartwright  also  discussed  illumina- 
tion   subjects. 

ACCOUNTS    .\ND    REPORTS. 

The  report  of  the  committee  on  accounts  and  reports 
was  next  read  by  Mr.  F.  R.  Frost,  its  chairman.  A  sample 
statement  was  submitted  for  the  accounting  of  car-lighting 
costs  on  a  uniform  schedule,  so  that  comparison  might  be 
made  between  roads  interested.  The  committee  recom- 
mended rates  of  5  per  cent  to  cover  each  of  the  items  of 
interest  and  depreciation.  While  the  arrangement  used,  it 
was  explained,  is  not  in  agreement  with  that  of  the  Inter- 
state Commerce  Commission,  the  schedule  was  prepared 
■primarily  for  the  benefit  of  the  train-lighting  engineers. 
Mr.  A.  J.  Collett  pointed  out  that  for  this  reason  separate 
accounts  should  be  kept  by  the  regular  clerical  force  and 
the  engineer.  Mr.  D.  J.  Cartwright  observed  also  that 
division  should  be  made  between  repairs  and  renewals  re- 
sulting from  wrecks  and  those  necessitated  by  ordinary 
service. 

Thursday  morning's  session  was  opened  with  a  paper  by 
Mr.  T.  V.  Buckwalter,  of  the  Pennsylvania  Railroad,  Jer- 
sey City,  N.  J.,  on  the  subject  of  "Industrial  Trucks  for 
Railway  Service."  Motor-driven  trucks  have  been  used 
(i)  to  replace  box  cars  in  transferring  freight  between 
adjacent  stations,  (2)  to  replace  horse-drawn  vehicles,  and 
(3)  to  replace  and  supplement  manual  labor.  Mr.  Buck- 
waiter  reported  the  saving  accomplished  by  the  Pennsyl- 
vania's electric  baggage  and  mail  trucks,  and  described  the 
method  of  control,  frame  construction,  controller  and  brake 
apparatus,  battery  equipment,  etc.  The  average  yearlv 
cost  of  operation  of  the  2-ton  trucks  used  in  the  Lonj 
Island  yards  is  $475  a  year,  of  which  $40  is  for  energy 
$100  for  maintenance  and  repairs,  $75  for  depreciation  0 
battery  and  $75  interest  on  the  $I,2^o  investment. 

In  reply  to  questions,  Mr.  Buckwalter  said  that  the  freigh 
trucks  can  be  charged  at  30  amp  for  five  hours,  sufficien 
to  operate  them  eleven  hours.  "The  Pennsylvania  termina 
trucks,  charged  at  40  amp  for  four  hours,  receive  enoug' 
energy  for  forty-eight  hours'  use.  The  baggage  truck 
make  about  17  miles  per  day,  while  the  freight  trucks  mak 
9  miles  per  day.  Twenty-four-volt  equipment  is  used,  sine 
this  requires  fewer  battery  cells  and  reduces  the  shocks  dii 
to  careless  starting  and  handling. 

ELECTION    OF    OFFICERS. 

The  convention  was  brought  to  a  close  Friday  mornin 
with  the  election  of  officers.  Mr.  F.  R.  Frost,  of  tl 
-Atchison,  Topeka  &  Santa  Fe  Railway,  was  unanimous 
elected  president:  Mr.  D.  J.  Cartwright,  Lehigh  Valle 
first  vice-president ;  Mr.  C.  R.  Gilman,  Chicago,  Milwauk' 
&  St.  Paul,  second  vice-president,  and  Mr.  Joseph  .\ndre. 
cetti.  Chicago  &  Northwestern  Railroad,  secretary.  Messi 
L.  S.  r.illew.  Baltimore  &  Ohio  Railway,  and  E.  W.  Janse 
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Illinois  Central  Railroad,  were  added  to  the  executive  com- 
mittee, the  other  members  of  which  are  Messrs.  A.  J.  Far- 
relly.  H.  C.  Meloy,  V.  E.  Hutchison  and  C.  J.  Causland. 
The  place  of  the  next  semi-annual  meeting  was  set  for 
Atlantic  City,  N.  J.,  the  date  preceding  the  convention  of 
the  Master  Car  Builders'  Association.  The  next  annual 
meeting  will  be  at  Chicago,  at  a  date  to  be  decided  later. 
During  a  short  business  session  at  the  close  of  the  conven- 
tion the  constitution  was  amended  so  as  to  permit  the  trans- 
action of  business  at  all  regular  sessions,  and  the  president 
was  directed  to  appoint  a  committee  on  ball-bearing  stand- 
ards. 

ENTERTAIN' ME  XT. 

The  entertainment  features  in  connection  with  the  Rail- 
way Electrical  Engineers'  convention  began  with  an  in- 
,  formal  reception  and  dance  in  the  Red  Room  of  the  La 
Salle  Hotel.  Monday  evening.  On  Tuesday  afternoon  tliere 
was  an  automobile  tour  for  the  ladies,  and  on  Wednesday 
afternoon  a  matinee  party  was  given  at  a  local  theater. 
Wednesday  evening  the  Car  Lighting  Club  entertained  the 
association  at  the  La  Salle  Hotel,  when  Mrs.  Morgan  S. 
Woodward  described  her  experiences  during  the  siege  of 
Pekin.  The  fourth  annual  banquet  of  the  association, 
given  by  the  Railway  Electric  Supply  Manufacturers'  As- 
sociation, was  held  Thursday  evening.  Mr.  Frederic  P. 
V'ose  presided  as  toastmaster.  Mr.  W.  L.  Park,  vice-presi- 
'  dent  of  the  Illinois  Central  Railroad,  and  Mr.  Frederic  A. 
.  Delano,  prt-sident  of  the  Wabash  Railroad,  were  the  speak- 
ers. In  referring  to  the  possibility  of  electrification  of  rail- 
roads and  railroad  terminals.  Mr.  Park  said  that  while  the 
railroads  realize  the  advantages  of  electrification  they  are 
disposed  to  wait  until  they  are  thoroughly  convinced  that 
the  best  method  is  obtainable.  Mr.  Delano  said  that  he  had 
'  observed  with  great  interest  the  use  of  storage-battery  cars 
'  now  being  applied  for  "feeder"  service  to  steam  roads,  as 
well  as  the  possibility  of  storage-battery  locomotives  for 
;  handling  terminal  service.  While  there  are  many  advan- 
'tages  resulting  from  electrification,  he  frankly  stated  that 
the  cost  is  vet  too  great  for  the  railroads  to  consider. 


Electric  Welding. 


\t  a   meeting   of   the   American   Society   of   Mechanical 
^'ineers  held  in  New  York  on  Nov.  14  the  general  sub- 
;  of  electric  and  autogenous  welding  was  discussed  in 
^reat  detail.    Mr.  H.  R.  Cobleigh  presented  an  introductory 
paper  dealing  with  the  general  aspects  of  the  subject,  in 
which   were   described   the   origin    and   principles    of   each 
process  and  the  apparatus  used  in  each.     He  outlined  the 
features  of  electric  resistance  welding,  electric  arc  welding. 
'hermit  welding,  oxy -acetylene  welding  and  oxy-hydrogen 
■velding.    By  means  of  numerous  lantern  slides  the  mechan- 
ical details  of  the  apparatus  employed   in  each  system  of 
velding  were  described.     It  was  stated  that  each  method 
■•osfesses  certain  advantages  and  certain  disadvantages,  so 
"at  each  system  may  be  considered  most  advantageous  for 
ertain  particular  services. 
"'r.  G.  E.  Pelissier  described  the  thermit  process  of  weld- 
which  depends  upon  the  chemical  combination  of  alumi- 
1  with  oxide  of  iron,  the  resultant  ])roducts  being  oxide 
'luniinum  and  iron.     The  chemical  reaction  takes  place 
high  temperature  and  leaves  the  iron  in  molten  form, 
hat   it   may   weld   together   metals   between   which    the 
'en  iron  is  allowed  to  cool.     By  the  use  of  motion  pic- 
'  "^  the  thermit  welding  of  rails  was  shown  in  a  striking 
iner. 

'Ir.  C.   B.   .Auel  gave  much   interesting  information   re- 

tmg  to  the  Bernardos,  SlavianofF  and  Zerener  processes 

.  electric  welding.    These  processes  differ  according  to  the 

aterial  used  for  electrodes.    In  the  first-named  process  one 

ctrode  is  formed  bv  the  metal  to  be  welded,  and  the  other 


electrode  i>  ol  copper.  In  the  second  process  the  two 
metallic  parts  to  be  joined  form  the  electrodes,  while  in 
the  third  process  there  are  two  carbon  electrodes,  with  the 
metal  forming  an  intermediate  contact  between  these  two 
electrodes.  Mucii  attention  was  devoted  by  the  author  to 
the  Bernardos  process,  which  he  considered  to  be  the  most 
universally  applicable.  However,  the  Slavianoflf  process 
produces  a  stronger  joint.  In  this  process  use  is  made  of 
an  arc  of  a  length  of  about  >4  ''i-,  an  enif  of  25  volts  and  a 
current  of  150  amp.  In  the  Bernardos  process  the  length  of 
the  arc  would  be  about  i  in.,  the  current  from  160  amp  to 
700  amp.  and  the  emf  from  45  volts  to  50  volts  at  the  arc. 

Mr.  W.  II.  Brown  described  an  electric  welder  acting 
according  to  the  Zerener  process,  which  he  has  found  highly 
advantageous  on  account  of  the  economy  in  operation,  the 
consumption  being  18  kw,  as  compared  with  50  kw  by  other 
electrical  processes. 

The  subject  was  further  discussed  by  Messrs.  W.  II. 
Spire,  J.  D.  .Mooney.  Henry  Cave.  W.  R.  Noxon,  W.  11. 
Lavin,  W.  J.  Fritz,  J.  F.  Springer,  F..  B.  Katte  and  Dr. 
Licber. 


Some  Electrical  Aspects  of   the  Signaling  and    Inter- 
locking of  a  Great  Railroad  Terminal. 


While  modern  railroad  signaling  and  switch-operating 
mechanism  is  very  largely  dependent  on  electricity,  the 
general  subject  of  signaling  and  interlocking  is  one  that 
appeals  mainly  to  specialists  and  is  not  of  direct  interest  to 
the  main  body  of  the  readers  of  the  Electrical  World. 
Nevertheless,  the  important  paper  on  "Signaling  and  Inter- 
locking of  the  New  Passenger  Terminal  of  the  Chicago  & 
Northwestern  Railway  Company,"  read  by  Mr.  J.  A.  Pea- 
body,  engineer  of  that  company,  before  the  Western  Society 
of  Engineers  in  Chicago  on  Sept.  20,  is  one  that  contains 
many  facts  of  direct  interest  to  electrical  men.  and  what 
follows  is  a  summary  of  some  of  the  iacts  brought  out  in 
that  comprehensive  paper. 

Inasmuch  as  the  signaling  and  interlocking  of  a  large 
railroad  terminal  are  installed  as  much  for  the  acceleration 
of  traffic  as  for  its  protection,  the  means  of  receiving  and 
giving  information  and  of  communication  form  a  very  im- 
portant feature  of  the  whole  installation.  This  feature  re- 
ceived attention  from  the  designers  of  the  new  Chicago 
&  Northwestern  passenger  terminal  in  Chicago.  The  vari- 
ous means  of  communication  adopted  in  connection  with 
various  operations  of  train  signaling,  all  of  which  require 
the  use  of  electricity,  are :  Conductor-towerman-gateman 
system  of  annunciators,  telautographs,  various  forms  of 
automatic  train  annunciators  and  indicators,  illuminated 
track  diagrams,  lamps  over  levers,  telephones  and  "inter- 
communicating system." 

The  conductor-towerman-gateman  system  of  connnuni- 
cating  by  lamp  signals,  whereby  towermen,  gatcmen  and 
conductors  signal  to  one  another  at  the  time  of  the  starting 
of  trains,  has  been  described  briefly  in  this  journal  (iilcc- 
trical  World,  Aug.  26,  1911,  page  488).  By  means  of  this 
system  the  conductor  in  charge  of  the  outgoing  train,  the 
gateman  admitting  passengers  to  the  train  platform  and 
the  tower  director  in  charge  of  the  interlocking  signals  are 
placed  in  communication  with  one  another  at  the  time  of 
departure  of  the  train  by  lamp  signals  operated  electrically 
by  push-button  switches. 

For  the  giving  of  information  to  all  employees  who 
should  know  about  the  probable  and  actual  arrival  of  trains 
Gray  telautographs  were  adopted.  .\  single  system  of 
three  transmitters  and  nineteen  receivers  was  installed. 
The  transmitters  are  placed  in  each  of  the  two  division 
dispatchers'  offices  and'  in  the  Lake  Street  interlocking 
tower.  The  receivers  are  placed  in  the  office  of  the  superin- 
tendent of  passenger  terminals,  on  the  caller's  balcony  and 
in  various  other  locations.     A  telephone  has  been  installed 
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with  each  tehiutograph  receiver  and  connected  to  a  tele-  Decision  of    the    New    York    Commission    in    Queens 

phone  switchboard  in  the  Lake  Street  tower.    A  number  of  Borough  Case. 

other  telephones  are  connected  to  this  board,  the  number  

of  stations  being  eighty-four,  in  addition,  provision  is  One  of  the  most  important  cases  decided  by  the  New 
made  for  the  connection  of  portable  telephones  at  each  of  York  Public  Service  Commission,  First  District,  came  be- 
the  principal  manholes  and  junction  boxes  throughout  the  fore  that  body  on  an  informal  proceeding  affecting  the 
signaling  plant.  Queens  Borough  Gas  &  Electric  Company.  When  the 
In  addition  to  annunciators  indicating  the  approach  of  case  was  first  brought  before  the  commission  the  company 
trains  to  towermen  and  indicators  for  protector  circuits,  stated  that  it  had  reduced  its  rates  as  rapidly  as  it  could 
illuminated  track  diagrams  have  been  placed  in  the  Lake  afford  to  do,  and  showed  that  in  1902  the  rates  for  gas 
Street  and  Clinton  Street  interlocking  towers.  The  front  were  a  ma.ximum  of  $1.80  per  1000  cu.  ft.  and  a  minimum 
of  these  diagrams  is  made  of  ground-wire  glass,  and  on  it  of  $1.60.  These  rates  were  reduced  gradually  to  the 
the  tracks,  signals,  switches,  etc.,  are  indicated.  Behind  the  figures  of  $1.30  maximum  and  $1.25  minimum,  prevailing 
glass  face  are  small  tin  boxes,  each  containing  a  4-watt,  at  the  time  the  complaints  were  made.  The  rates  for  elec- 
14-volt  lamp.  By  this  means  the  light  from  each  lamp  is  tricity  from  1902  to  Nov.  I,  1906,  were  a  maximum  of  20 
confined  to  a  particular  area  of  the  diagram.  The  lamps  cents  per  kw-hour  and  a  minimum  of  4.8  cents  per  kw-hour. 
arc  controlled  in  such  a  manner  that  when  there  are  no  These  were  reduced  to  the  figures  prevailing  al;  the  time  of 
trains  in  the  plant  the  entire  track  layout  is  illuminated,  the  complaint,  15  cents  maximum  per  kw-hour  and  3.5 
But,  as  a  train  passes  through  the  plant,  its  progress  is  cents  minimum  per  kw-hour.  The  company  offered  to  con- 
shown  clearly  by  the  lamps  going  out  as  the  train  occupies  tinue  the  reductions  and  to  make  the  rates  for  general  con- 
the  different  track  circuits,  the  light  reappearing  behind  the  sumption  in  191 1  $1.25  for  gas  and  14  cents  for  electricity, 
train  as  the  latter  leaves  the  track  circuits.  The  route  lined  and  also  to  reduce  the  rates  still  further  if  the  finances 
up  through  each  track  switch  is  indicated  by  means  of  the  would  warrant.  The  proposal  was  not  approved  and  the 
lamps  through  circuit-breakers  on  the  switch  levers.  The  case  was  allowed  to  proceed.  The  final  decision  was  that 
information  is  shown  so  clearly  and  completely  by  the  illu-  the  maximum  rate  for  gas  should  be  $1.20  per  1000  cu.  ft. 
minated  diagram  that  it  is  possible  at  night  and  on  stormy  from  July  I,  1911,  to  Jan.  I,  1912,  and  $1.15  per  1000  cu.  ft. 
days  to  operate  the  terminal  train  movements  without  the  from  the  latter  date  to  July  i,  1912,  and  that  the  maximum 
towernian  seeing  the  trains.  rate  for  electricity  should  be   13  cents  per  kw-hour  from 

For  giving  information  from  one  tower  to  another  re-  July  i,  191 1,  to  July  i,  1912. 
lating  to  train  movements  a  push-button  scheme  has  been  An  appraisal  of  the  physical  property  was  made,  which 
developed  and  named  the  "intercommunicating  system."  gave  for  the  gas  department  $707,815  and  for  the  electrical 
The  track  circuits  for  the  interlocking  plants  are  supplied  department  $637,724,  or  a  total  of  $1,345,539.  In  addition 
by  means  of  loops  from  20-volt  storage  batteries  in  the  an  allowance  was  made  for  engineering,  supervision,  con- 
towers.  For  the  train-shed  track  circuits  two  motor-gen-  tingencies,  incidentals  and  a  general  contractor's  profit  of 
erator  sets  converting  the  iio-volt  direct  current  from  the  $136,345  for  the  gas  department  and  $126,608  for  the  elec- 
main  power-house  lighting  mains  into  20-volt  direct  cur-  trical"  department,  or  a  total  of  $262,953.  The  company  had 
rent  were  installed  in  a  relay  room  under  the  station  plat-  asked  for  an  allowance  of  25  per  cent  upon  every  item  in 
form.  These  feed  direct  to  the  tracks,  the  sets  being  run  the  net  physical  cost,  amounting  to  a  total  of  $336,000.  It 
successively  in  six-hour  periods.  By  using  these  machines  ^yas  held  that  if  a  general  contract  was  let  for  the  repro- 
instead  of  a  rheostat  the  main  lighting  circuits  and  the  duction  of  the  plant  and  overhead  charges  were  figured  at 
track  circuits  are  kept  separate  and  a  ground  on  one  sys-  the  usual  rate,  the  total  cost  would  probably  be  less  than 
tem  will  not  affect  the  other.  that  given  above.  The  allowance  is  based  in" part  on  piece- 
Electrical  energ>'  for  signaling  and  interlocking  purposes  meal  construction,  and  consequently  the  unit  prices  adopted 
IS  obtained  from  the  terminal  power  house,  previously  de-  are  larger  than  a  general  contractor  would  charge, 
scribed  in  the  Electrical  World  (Aug.  19,  1911,  page  435).  The  company  has  recently  acquired  for  $21,000  two  par- 
Except  for  the  Lake  Street  tower,  which  is  adjacent  to  the  eels  of  land  which  are  not  being  used  nor  urgently  needed 
mam  power  house,  alternating  current  is  transmitted  at  for  immediate  use.  This  purchase  was  justified  by  the 
6600  volts,  three-phase,  for  the  signaling  plant.  The  wires  company  on  the  ground  that  land  in  the  vicinity  is  in- 
are  laid  m  conduits.  The  energy  is  transformed  to  220  creasing  steadily  in  value,  and  that  it  would  be  cheaper  tc 
volts,  three-phase,  for  motors  and  to  220  volts  and  no  volts,  purchase  now  than  to  wait  and  pay  much  higher  price; 
smgle-phase,  for  hghtmg.  All  transformers  are  of  the  sub-  when  more  land  is  actually  needed.  The  commission  hek 
way  type.  that  until  this  new  land  is  used  for  gas  or  electrical  pur 
In  order  to  show  the  varied  character  of  electrical  cur-  poses  and  is  necessary  for  efficient  and  economical  man 
rents  required  for  signaling  at  the  Chicago  &  Northwestern  agement  it  should  not  be  included  as  a  necessary  part  o 
termmal  Mr.  Peabody  gives  the  following  list:  the  property  upon  which  the  company  is  entitled  to  ean 

6600-voIt  allernating  current Three-phase     power     transmission.  a    fair  rot„rn 

220-volt  alternaling  current Three-phase    power    secondaries.  "i   i<iir  return. 

220-110-voit  aitern.iting  current Three-wire  tower  lighting.  The  commission  held  that  the  estimate  of  $130,000  fo 

110-volt   alternating   current Sifmal  lighting.  ...                     ,    ,         ,                                           •               ,      r          1I  :»„„, 

5S-voit  alternating  current Locks  on  switch  levers  and  lamps  preliminary  and  development  expenses  IS  ample  tor  all  iteni 

14-12-10-voit  alternating  current Lnm'pron  illuminated  diagrams.  ^^'^'^P*  interest  and  taxes  during  construction,  and  that  i 

220-110-voit  direct  current Three-wire  tower  lighting.  would  not  be   unfair  to  compute   interest   and   taxes  upo 

no-volt  direct  current Interlocking  machines.  i     ir                 ,         .                        ,           ,                       r  ,       j         j      tl,„ 

no-voit  direct  current Telautographs.  one-half  reproduction  cost  plus  the  cost  of  land  and  otne 

30-voit  direct  current ' ^^tU^^^^k^S^ZfnVrtlZ  Preliminary  and  development  expenses.    Upon  this  basis  a 

16-voit  direct  current '/. ""."omaiPcMrna.?-  allowance  of  $90,000  was  made.     For  working  capital  a 

12-voit  direct  current Track  circuit  loop.  allowance  was  made  of  $30,000  for  the  gas  department  an 

1 -volt  direct  current Individual  track  circuits  it .  -  ^«„   £        ^i          i      ..    •       i    j            ..           i        ' 

vmuai  ii,n.«.  circuits.  ^4^,000  for  the  electrical  department. 

Some  statistics  of  the  elaborate  signaling  equipment  of  A  representative  of  the  company  asked  that  in  additic 

the  Chicago  &  Northwestern  terminal  may  be  of  interest,  to  the  factors  produced  there  should  be  added  some  cm 

There  are  in  use  in  the  signaling  plant  553  electric  motors,  siderable    sum    for    "going   concern"    on    the   grounds    '  1 

of  which  235  are  i/6-hp  signal  motors  and  288  are  i-hp  that  the  property  has  been  adjusted,  tried  out  and  unifiei 

track-switch   motors;   in   addition,  there   are  thirty  motor-  (2)    that  the  company  has  a  clientele,   established  connc 

generators.     Included   in    the   installation   are   531   cells   of  tions  and  a  name  in  the  community:  (3)   that  valuable  o- 

storage  battery,  3056  incandescent  lamp.s,  twenty-six  trans-  perience  and  data  regarding  the  business  have  been  accuni 

formers,  1024  relays  and  2.826,485  ft.  of  insulated  wire.  lated  :  ( ^^  that  the  early  years  wherein  losses  usually  occ 
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have  been  passeilT'  Taking  up  these  points,  the  conunission 
held  (i)  that  the  fact  to  be  kept  in  mind  is  that  the  present 
case  is  a  rate  case,  and  that  a  fair  value  for  condemnation 
is  not  necessarily  a  fair  value  for  rate  making;  (2)  some 
of  the  elements  attributed  to  going  value  have  already  been 
allowed  lor  liberally  in  preliminary  and  development  ex- 
penses and  in  connection  with  the  appraisal  of  physical 
property  in  the  form  of  overhead  charges;  (3)  nnich  of  the 
information  and  experience  referred  to  is  personal  and 
does  not  go  with  the  property.  The  fourth  consideration  is 
that  many  of  the  elements  included  in  "going  concern"  are 
transitory  or  recurrent.  Every  new  piece  of  machinery  or 
plant  nuist  be  tried  out  and  adjusted,  and  all  jiroperty,  ex- 
cepting possibly  land,  must  be  replaced  from  time  to  time. 
Thus  the  adjustment  and  adaptation  involve  continued  ex- 
pense. In  so  far  as  these  elements  are  transitory  and  call 
for  expenditures  year  after  year,  they  should  not  be  paid 
out  of  capital,  but  should  be  charged  as  a  part  of  operating 
expenses.  If  the  various  expenses  which  go  to  make  up 
■going  concern"  are  to  be  charged  to  operation  the  company 
should  be  allowed  to  charge  rates  that  would  yield  a  suf- 
1  ficient  income  to  pay  them  and  allow  a  fair  return  upon  a 
fair  value  of  the  property.  If  good  management  and  fore- 
sight had  been  used  in  the  initiation  and  conduct  of  the 
undertaking  this  statement  would  be  sound,  but  it  ordinarily 
happens  that  during  the  first  few  years  of  operation  the 
companv  does  not  earn  a  fair  return,  and  there  are  then 
two  methods  by  which  investors  may  be  made  whole. 

One  solution  of  the  problem  is  to  capitalize  the  losses  or 

deficiencies  below-  a  fair  return  and  all  the  other  elements 

which  are  said  to  be  included  in  "going  concern."     This 

'    would  be   accomplished   by   using   the   proceeds   from   the 

sale  of  stocks,  bonds  or  notes  to  pay  expenses  for  "going 

;   concern"'  and  a  fair  return  to  investors.     To  use  money 

'   from  such  sources  would,  the  commission  states,  be  absurd. 

dangerous  and  unjustifiable,  and  would  probably  result  in 

'  bankruptcy  and  dissolution.     The  use  of  capital  money  to 

■  pay  current  expenses  after  operation   has  been   begun   is 

open   to   similar  criticism.     If   the   theory   is    sound   that 

■going-concern"  expenses  are  to  be  charged  to  capital,  the 

1  wages  or  salaries  paid  to  certain  employees  must  be  paid 

out  of  capital,  and  the  question  is  asked.  Who  is  to  decide 

:  when  this  shall  be  done  and  when  it  shall  cease  after  it 

I  has  once  been  started?     It  is  easy  to  fix  a  date  w-hen  the 

construction   period   ends  and   operation  begins,   but   it  is 

■  asked  how  one  may  know  when  "going  concern"  expenses 

'  cease.    The  conclusion  is  that  to  follow  this  solution  w'ould 

len  the  door  wide  to  over-capitalization,  financial  manipu- 

:on  and  misappropriation  of  funds. 

ihe   other   solution    is    to   charge   all    such    expenses    to 

viptration.  to  attempt  to  make  no  fine-spun  distinctions,  and 

•'  then  to  permit  the  company  to  charge  in  later  years  rates 

'  sufficient   to  offset   its   deficiencies   below   a   fair   return   in 

the  first  few  years.     This  method  involves  no  question  as 

!o  capitalization  and  cannot  result  in  the  inflation  of  securi- 

-.     Ordinarily   the   company    which    is    wisely    managed 

'ows  this  very  course  and  works  out  an  adjustment  by 

If.     Questions  only  arise  when  the  state,  through  some 

'ncy.  is  called  upon  to  determine  whether  the  rates  are 

reasonable,  and  then  the  rate  of  return  to  be  allowed  upon 

the  investment  should  be  such  as  to  offset  losses  in  earlier 

years.      The    commission    stated    that    this    principle    was 

adopted  in  the  present  case,  and  no  further  allowance  was 

made  for  "going  concern"  in  determining  the  fair  value  of 

the  property. 

The  company  had  filed  a  statement  of  the  requirements 
fir  improvements  and  betterments  for  the  immediate 
■lire,  of  which  $87,000  relates  to  electricity  supply,  $79,100 
gas  and  $8,500  to  general  property.  These  are  divided 
ly  the  commission- into  three  groups,  namely :  (i)  Repairs 
tnd  replacements;  (2)  extensions  and  additions  for  future 
'onsumption ;  (3)  additional  plant  to  improve  service.  The 
lecision  states  that  the  company  is  not  entitled  to  capitalize 


or  to  earn  a  fair  return 'iipon  the  first  group,  for  all  repairs, 
renewals  and  replacements  should  be  charged  to  earnings. 
The  second  group  should  also  be  omitted,  for  the  additional 
consumption  w'hich  tliese  additions  are  to  supply  should, 
and  doubtless  will,  provide  a  fair  return  upon  new  invest- 
ment. Regarding  the  tiiird  group,  the  conunission  says 
that  at  the  present  moment  the  company  does  not  have 
sufficient  gas  and  electric  plant  to  afford  proper  service, 
and  allowance  should  be  made  for  such  additions  as  will  be 
necessary  to  enlarge  the  business  during  the  current  year. 
The  final  conclusion  of  the  commission  is  that  the  com- 
pany is  entitled  to  earn  a  fair  return  upon  $860,000  for  the 
gas  plant  and  $800,000  for  the  electric  plant,  or  a  total  of 
$1,660,000.  The  standard  set  by  the  conunission  for  deter- 
mining a  fair  rate  of  return  on  this  valuation  is  that  the 
rate  should  be  such  that  investors  would  be  induced  to  pro- 
vide the  funds  to  construct  and  extend  the  gas  and  electric 
plant  within  the  area  in  question,  .\fter  considering  all 
the  facts  the  commission  concluded  that,  in  view  of  the 
circumstances  surrounding  the  company  and  the  character 
of  the  area  within  which  it  operates,  a  fair  rate  of  return 
on  both  gas  and  electric  undertakings  for  the  purposes  of 
the  present  case  would  not  e.xceed  8  per  cent.  This  rate 
would  be  equivalent  to  a  dividend  of  10  per  cent  upon  stock 
equal  to  one-half  of  the  fair  value  if  bonds  to  the  amount 
of  one-half  were  financed  upon  a  6  per  cent  basis,  or  an  11 
per  cent  dividend  if  bonds  were  on  a  5  per  cent  basis. 
.'\fter  consideration  of  operating  results  and  costs  and 
present  local  conditions  the  commission  made  the  following 
estimate  for  the  electrical  department: 

Cost  of  generating  4,150.000  kw-hours  at    1.7  cents  per  kw-hour..   $70,SS0 
Other    operatint;    costs    (including    taxes    but    excluding    deprecia- 
tion)  2.820.000  kw-hours  sold  at  2.8  cents 78.960 

Depreciation    and   other   reserves 28.000 

Return  •n   fair  value  of  property   ($800,000  at  8  per  cent) 64,000 

Total      $241,510 

Upon  the  other  side  of  the  account,  excluding  the  energy 
supplied  at  the  maximum  rate,  the  following  entries  are 
made  by  the  commission  : 

Street  lighting,   800.000  kw-hours  at  6  cents  per  kw-hour $48,000 

Lighting  municipal  buildings,  20.000  kw-hours  at   10  cents 2.000 

Commercial  metered  power,  700,000  kw-hours  at  4  cents 28,000 

Electric    jobbing,    etc 1,400 

Rent    of    rooms   in   office    Duilding    (one-half   total) 1,800 

Increase  in   value  of  ^and 6,300 

Total     deductions $86,700 

Subtracting  this  total  from  the  cost  of  service,  the  com- 
mission obtains  an  amount  of  $156,210.  Dividing  this 
amount  by  the  consumption  at  the  maximum  rate,  1,300,000 
kw-hours,  there  is  obtained  an  average  of  over  12  cents 
per  kw-hour. 

In  explanation  of  the  item  of  depreciation  the  commis- 
sion states  that  experience  has  shown  that  the  straight-line 
method  for  calculating  depreciation  produced  a  larger  re- 
turn than  is  necessary.  First,  some  portion  of  the  annual 
loss  is  made  good  by  renewals  and  replacements  regularly 
included  in  maintenance  and  already  allowed  for  in  operat- 
ing expenses.  .So  extensive,  indeed,  are  the  partial  re- 
placements and  renewals  usually  included  in  current  main- 
tenance that  many  of  the  largest  corporations  under  the 
supervision  of  the  commission  have  taken  the  position  that 
no  special  depreciation  fund  is  required  in  their  cases.  The 
question  whether  depreciation  is  a  proper  operating  charge 
is  no  longer  open  to  debate.  The  opinion  of  Mr.  Justice 
Moody  in  the  Knoxville  water  case  reflects  the  generally 
recognized  rule  that  rates  should  be  sufficient  to  permit 
current  repairs  to  be  made,  parts  to  be  replaced  and  other 
charges  met,  so  that  by  one  means  or  another  the  investment 
may  be  kept  unimpaired.  In  order  that  this  may  be  done 
every  part  of  the  property  must  be  considered,  and  wherever 
there  is  a  decrease  in  value  provision  must  be  made  for  an 
offset  in  one  form  or  another. 

The  land  owned  by  the  company  was  taken  by  the  com- 
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mission  at  what  was  callcrl  its  fair  value  and  not  at  its 
original  cost,  and  annual  appreciation  of  the  land  was 
ordered  to  be  treated  as  a  profit.  If  land  or  other  property 
which  generally  appreciates  in  value  is  to  be  taken  at  its 
appreciated  value,  then  an  entry  must  be  made  in  the  esti- 
mated receipts  equal  to  the  annual  average  appreciation. 
The  commission  held  that  until  this  is  done  it  is  obvious 
that  the  consumer  will  be  burdened  with  all  the  estimated 
decreases  in  assets  and  not  credited  with  the  increases  in 
assets. 


Public-Utility    Commission    Investigation    in     Illinois. 

.\  committee  of  the  Illinois  Legislature,  of  which  Senator 
John  Dailey,  of  Peoria,  is  chairman,  is  investigating  the 
subject  of  creating  a  public-service  commission  or  com- 
missions for  that  State.  It  has  already  made  several  trips, 
some  of  them  out  of  the  .State,  in  gathering  material  on 
the  subject,  and  now  purposes  to  make  a  tour  of  Illinois 
to  obtain  first-hand  information  on  the  condition  and  re- 
quirements of  public  utilities.  To  this  end  tlie  following 
itinerary  has  been  announced  : 

Week  of  Monday,  Nov.  13 — Cairo,  Marion,  Carbondale, 
Murphysboro  and  East  St.  Louis;  week  of  Nov.  20 — Alton, 
Carlinville,  Jacksonville,  Quincy,  Rock  Island  and  Gales- 
burg;  week  of  Nov.  27 — Peoria,  Ottaw-a,  Pontiac,  Bloom- 
ington  and  Springfield ;  week  of  Dec.  4 — Decatur,  Mattoon, 
Champaign,  Danville  and  Kankakee;  week  of  Dec.  11  — 
Joliet,  Aurora.  Elgin,  Freeport  and  Rockford. 


Public  Service  Commission  News. 

NEW   YORK   COMMISSION. 

The  Public  Service  Commission,  Second  District,  has  re- 
ceived a  complaint  from  Milford  D.  Whedon,  of  the  village 
of  Granville,  Washington  County,  directed  against  the  New 
York  &  Vermont  Home  Telephone  Company,  alleging  that 
the  charge  of  50  cents  per  month  made  by  the  said  company 
for  an  extension  telephone  is  excessive  and  unjust  and 
should  be  reduced  to  a  maximum  of  10  cents  per  month. 
The  complaint  states  that  the  company  has  refused  to  per- 
mit the  complainant  to  install  an  extension  telephone  and 
connect  it  with  a  telephone  of  the  company  in  his  office  and 
residence  at  his  own  expense,  and  that  this  refusal  of  the 
company  is  an  injustice,  unfair  and  unreasonable,  and  that 
he  should  be  allowed  to  install  such  an  extension  telephone 
at  his  own  expense  without  rent  or  other  charge  therefor 
in  addition  to  the  regular  charge  for  telephone  service. 
The  complaint  has  been  served  upon  the  telephone  eoin- 
pany  and  an  answer  required  within  twenty  days. 

OHIO   COMMISSION. 

In  the  case  of  the  Tiffin  Art  Metal  Company  against  the 
Tiffin  Consolidated  Telephone  Company  Judge  William  F. 
Duncan,  in  the  Common  Pleas  Court  at  Findlay,  Ohio,  has 
ruled  that  the  public  utilities  act  passed  by  the  Legislature 
last  winter  is  constitutional.  The  Tiffin  Art  Metal  Company 
asked  for  an  injunction  to  prevent  the  telephone  company 
from  removing  the  telephone  from  its  office  when  it  refused 
to  pay  a  rental  of  $3  per  month  after  the  City  Council  had 
fixed  a  rate  of  S2.50  by  ordinance.  .Attorneys  argued  that 
because  the  telephone  companies  were  not  specifically  men- 
tioned in  the  bill  they  do  not  come  under  its  provisions. 
The  court,  however,  held  to  the  contrary  and  declared  that 
the  City  Council  has  authority  under  the  new  law  to  fix 
telephone  rates.     The  injunction  was  granted. 

.\ltorney-General  Ilogan  has  rendered  an  opinion  to  the 
Public  Service  Commission  to  the  effect  that  it  is  the  duty 
of  that  body  to  make  a  valuation  of  telephone  plants  before 
the  owning  companies  are  allowed  ,to  connect  them  up  for 
interchange   of    service,    lease,   merge    or    sell    them.      Mr. 


Hogan  also  suggests  in  this  opinion  that  after  the  commis- 
sion has  made  a  valuation  it  shall  determine  the  rates,  tolls, 
charges  and  rentals  to  be  made  under  the  contract,  purchase 
or  lease. 

A.  F.  Herbele.  of  Cincinnati,  has  filed  a  complaint  with 
the  commission  to  the  effect  that  the  Union  Gas  &  Electric 
Company  'is  discriminating  against  manufacturers,  real- 
estate  owners  and  merchants  who  own  their  own  plants  for 
the  production  of  energy.  It  is  claimed  that  some  large 
manufacturing  concerns  which  operate  their  own  electric 
plants  close  down  in  the  evening  when  the  plants  are  not  in 
use,  and  that  unless  the  Union  Gas  &  Electric  Company 
furnishes  energy  the  offices  and  buildings  are  in  darkness. 
This  company,  it  is  claimed,  charges  owners  of  these  private 
plants  $3  per  kw  per  month,  while  the  charge  to  others  is 
Si.  The  company,  it  is  said,  claims  that  it  cannot  make  the 
connections  and  furnish  the  small  amount  of  energy  thus 
used  for  less  where  the  owners  maintain  a  plant  for  motor 
and  lighting  service  the  remainder  of  the  time.  Tlic  com- 
mission has  set  Nov.  24  for  a  hearing  in  Cincinnati. 

M.\RYLAND  COMMISSION. 

Persons  interested  in  the  Maryland  Public  Service  Com- 
mission are  speculating  as  to  what  action  will  be  taken  by 
the  Legislature  concerning  the  law  and  also  the  course  that 
will  be  pursued  by  the  new  Governor  in  making  appoint- 
ments to  the  commission.  The  term  of  Mr.  Philip  D.  Laird, 
of  Montgomery  County,  will  expire  next  May,  and  the 
term  of  Dr.  Joshua  W.  Hering  will  expire  in  May,  1914. 
Chairman  Ambler's  term  will  not  expire  until  May,  1916, 
when  another  governor  will  have  been  elected.  The  present 
n^.embers  of  the  commission  are  all  Democrats,  as  are  most 
of  the  employees.  The  commission,  with  the  approval  of 
the  Governor,  names  its  chief  counsel,  assistant  counsel, 
secretary  and  engineer,  while  it  has  full  power  to  name  all 
other  employees.  Mr.  William  Cabell  Bruse  is  chief  coun- 
sel, Mr.  Albert  C.  Ritchie  assistant  counsel,  Mr.  Charles  E. 
Phelps  chief  engineer  and  Mr.  Louis  Duvall  secretary. 

WISCONSIN    COMMISSION. 

In  conformity  with  its  established  policy,  the  Wisconsin 
commission  has  deferred  a   favorable  decision  on  the  ap- 
plication of  the  People's  Telephone  Company  for  an  increase 
in  rates  until  the  company's  accounts  are  properly  kept  and 
the  plant  is  put  into  shape  to  render  efficient  service.    The 
People's  Telephone  Company  owns  and  operates  six  local 
exchanges    with    a    general    rural    and    toll    service.     The 
petition  alleges  that  the  present  rates  are  not  high  enougl; 
to  yield  a  reasonable  return  after  providing  for  deprecia- 
tion and  to  maintain  the  plant  in  a  satisfactory  operating 
condition.     An  increase  in  rates  was  requested  for  threi 
of  the  six  exchanges.    On  account  of  the  fact  that  the  com 
pany  had  not  properly  apportioned  the  revenues  and  gen 
eral  expenses  for  rural  and  toll  service,  it  was  impossibli 
to  determine  accurately  the  financial  condition  of  each  0 
the  several  exchanges.     From  an  analysis  based  upon  th 
available  information,  and  computing  depreciation  at  6'/ 
per  cent,  it  was  evident  that  the  rates  in  effect  at  two  0 
the  three  exchanges  were  not  ample.     On  the  other  banc 
the  rates  petitioned  for  were  too  high  in  consideration  c 
the  service  rendered.     According  to  the  company's  report 
for  1910,  the  average  yearly  operating  cost  per  telephon 
for  the  three  exchanges  was  $5.92.     The  commission  we 
very  doubtful  whether  the   utility   could   furnish   adequal 
service  at  so  low  a  cost.     In  this  connection  the  engineerir 
staff  reported  that  the  complaints  made  of  the  service  wei 
due  chiefly  to  the  condition  of  the  wire  plant,  and  said  th 
a  thorough  overhauling  and  repair  were  necessary  stei 
toward  the  rendering  of  reasonable  service.    The  investig 
tion  showed  that  the  company's  financial  condition  in  gc 
eral   was  good  enough   to  warrant  making  the  needed  ii 
provcments  in  the  service,  with  the  possible  exception  of  t 
two  exchanges  in  controversy.     In  dismissing  the  applic 
tion  the  commission  conceded  that  in  the  case  of  the  t\ 
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weaker  exchanges  an  increase  in  rates  was  justifiable,  but 
held  that  this  action  must  be  postponed  until  the  company 
gets  the  exchanges  into  condition  to  render  good  service 
and  keeps  its  accounts  in  a  manner  prescribed  by  law. 

Two  complaints  have  been  filed  with  the  commission  by 
the  city  of  Green  Bay,  one  alleging  that  the  Green  Bay 
Gas  &  Klectric  Company's  rates  for  gas  and  electric  service 
are  excessive  and  unreasonable,  and  the  other  that  the  rates 
for  electric  service  charged  by  the  Minahan  Building  Com- 
pany are  unreasonably  high.  The  Gas  &  Electric  Com- 
pany's present  electric  rates  range  from  12  cents  per  k\v- 
hour  for  a  monthly  consumption  of  from  9  kw-hours  to  24 
kw-hours  to  2.5  cents  per  kw-iiour  for  energy  used  in  excess 
of  1300  kw-hours,  with  a  discount  of  10  per  cent  for  prompt 
payment.  According  to  this  schedule,  the  majority  of  the 
residence  lighting  is  paid  for  at  the  maximum  rate.  The 
company  distinguishes  in  its  gas  schedule  between  the  same 
gas  sold  for  lighting  purposes  ami  for  fuel,  which  is  con- 
trar>'  to  the  established  practice  as  followed  by  the  com- 
mission in  all  of  its  past  decisions.  The  present  electric 
rates  of  the  Minahan  Building  Company  range  from  S  cents 
for  the  first  100  kw-hours  to  2.5  cents  for  all  energy  used 
'  per  month  in  excess  of  1200  kw-hours,  with  a  discount  of 
'  5  per  cent  for  prompt  payment.  The  motor  service  rates 
range  from  7  cents  to  2  cents  for  the  same  quantities.  The 
Minahan  Building  Company  supplies  energ>'  to  a  restricted 
area  in  the  business  district.  Both  hearings  will  be  held 
next  month. 

The  commission  has  served  notice  upon  the  city  of  Evans- 
I  ville  that  it  will  immediately  proceed  to  investigate  the 
1  rules  and  regulations  of  the  municipal  electric-light  plant. 
This  action  was  the  result  of  a  complaint  registered  against 
)  the-municipality.  in  which  it  was  alleged  that  the  rules  and 
I  regulations  were  unreasonable  and  that  the  rates  for  service 
)  were  unlawful  and  discriminatorv. 


CURRENT    NEWS    AND    NOTES. 

AuvERTisi.NG  Electrical  Novelties. — In  the  article  on 
'page  1 142  of  the  issue  of  Xov.  4  entitled  "Advertising  Elec- 
'trical  Xovelties"  credit  for  the  illustrations  used  should 
liave  been  accorded  to  the  Louisville  Lighting  Company, 
which  company  owns  the  copyright  of  the  pictures. 
*     *     * 

'KOPOSED      HYnKOELECTRIC     DEVELOPMENT     ON      St.      LaW- 

►  tNCE. — According  to  reports  from  Ottawa,  a  company 
with  capital  of  $100,000,000  is  to  be  incorporated  with  a 
liarter  from  the  Dominion  government  for  the  purpose  of 
I  loping  the  Cedars,  Cascades  and  Coteau  Rapids  in  the 
Lawrence  River,  which  are  entirely  in  Canadian  terri- 
.  Sir  Max  Aitkens,  a  Canadian  who  is  a  member  of  the 
ish  Parliament,  is  said  to  be  at  the  head  of  the  enter- 


ost-Graduate  Instruction  for  Practising  Engineers. 
he  government  of  Bavaria  has  arranged  for  courses  of 
ruction  which  all  government  technical  officials  are  re- 
red  to  attend  at  intervals  of  some  years.     The  reason 
en  for  this  action  is  that  engineers  after  graduation  do 
have  an  opportunity  while  engaged  in   regular  work 
keep  up  with  all  the  developments  in  their  branch  of 
,meering  knowledge  and  need  a  period  of  systematic  in- 
'  ruction  at  intervals  to  bring  them  up  to  date. 
*     *     * 

F.LECTRICALLV    DRIVEN    DICTAPHONES    IN    MASSACHUSETTS 

I AL. — Motor-driven  dictaphones  are  being  used  in  a 
lable  capital  case  which  is  being  tried  in  the  courts  of 
pringfield,  Mass.,  to  facilitate  the  rapid  preparation  of 
enographic  reports  of  detail  evidence  and  arguments.  By 
iis  means  the  report  of  the  case  is  kept  within  forty-five 
mutes   of   the    proceedings    in    the   court-room,    and    by 


7  p.  m.  daily  the  complete  corrected  brief  of  each  day'.'i 
doings  and  sayings  is  available  to  the  parties  interestcil. 

*  *     * 

A.  L  E.  E.  Smoker. — .'\t  the  recent  meeting  of  the  .Ameri- 
can Institute  of  Electrical  Engineers  in  Xew  York  it  was 
announced  by  Mr.  Harold  W.  Buck,  chairman  of  the  meet- 
ings and  papers  committee,  that  immediately  following  the 
next  meeting  of  the  Institute  in  N'ew  York  a  smoker  would 
be  held  in  the  society's  rooms  on  the  tenth  floor  of  the 
Engineering  Societies  Building.  During  the  informal  por- 
tion of  the  meeting  ample  opportunity  will  be  given  to  mem- 
bers for  the  discussion  of  engineering  topics. 

*  *     * 

Telephone  Service  for  Isles  of  Shoals. — A  submarine 
telephone  cable  has  recently  been  placed  in  service  between 
the  Isles  of  Shoals,  oflf  the  coast  of  New  Hampshire,  and 
the  mainland.  Wireless  communication  has  been  main- 
tained across  the  lo-mile  stretch  of  open  sea  separating 
these  rocky  outposts  of  civilization  from  the  shore ;  but 
the  requirements  of  speed  and  accuracy  led  to  the  demand 
for  telephone  connections.  Soon  after  the  installation  of 
the  cable  a  wreck  occurred  on  Duck  Island,  and  assistance 
was  summoned  from  Portsmouth  in  record  time.  It  is 
anticipated  that  the  new  service  will  be  of  the  utmost  value 
to  summer  residents  as  w-ell  as  to  denizens  of  the  islands. 

*  4c      * 

Electric-Vehicle  Thesis  Investigations  at  Boston. — 
In  connection  with  the  investigation  of  electric-vehicle 
problems  which  is  being  carried  on  by  the  electrical  engi- 
neering department  of  the  Massachusetts  Institute  of  Tech- 
nology for  the  Edison  Electric  Illuminating  Company  of 
Boston,  Mass.,  a  special  study  of  the  time-factors  in  urban 
freight  handling  will  shortly  be  inaugurated.  As  a  part 
of  the  required  thesis  work,  an  analysis  will  be  made  of  the 
time  required  in  handling  shipments  of  freight  in  and  about 
the  large  Boston  railroad  terminals,  including  the  perform- 
ances of  horse-drawn  trucks,  gasoline  trucks  and  electric 
commercial  vehicles.  Special  efforts  will  be  made  to  locate 
sources  of  inefficiency  and,  while  the  investigation  will  be 
pursued  with  entire  absence  of  partiality,  it  is  anticipated 
that  some  interesting  and  suggestive  points  on  behalf  of 
the  electric  truck  will  be  forthcoming.  The  work  is  under 
the  immediate  supervision  of  Mr.  H.  P.  Thompson,  of  the 
department  of  electrical  engineering,  who  has  lately  visited 
all  the  large  cities  east  of  the  Mississippi  River  in  the 
quest  of  information  upon  the  latest  electric-vehicle  prac- 
tice and  opportunities. 

*     *     * 

Brooklyn  N.  E.  L.  A.  Company  Section. — More  than 
400  members  of  the  Brooklyn  Company  Section  of  the 
N.  E.  L.  A.  were  present  at  the  November  meeting,  held 
on  Monday  evening,  Nov.  13.  Mr.  .Mden  W.  Welch  pre- 
sented a  very  instructive  paper  on  "Low-Tension  Electrical 
Conductors,"  describing  the  reduction  of  copper  into  fin- 
ished wire  and  the  manufacture  and  characteristics  of  low- 
tension  cables.  Mr.  James  L.  Wiltse  presented  an  excellent 
paper  on  "Charging  for  Electric  Service,''  covering  the 
theory  and  principles  of  rate-making.  Each  of  these  papers 
w^as  followed  by  lively  discussion  in  which  members  from 
nearly  everv  department  of  the  company  participated. 
.\fter  presentation  of  the  papers.  Mr.  M.  J.  Shugrue.  presi- 
dent of  the  section,  introduced  Mr.  Frank  \V.  Smith,  secre- 
tary of  the  United  Electric  Light  &  Power  Company,  of 
-Xew  Y'ork  City,  the  speaker  of  the  evening.  His  topic  was 
"Co-operation."  and  in  a  highly  interesting  address  en- 
•lanced  bv  humorous  and  pertinent  anecdote  he  contrasted 
the  advantages  of  co-operation  with  the  results  of  indivitlual 
efifort  and  complimented  his  listeners  upon  the  high  degree 
of  company  spirit  and  co-operation  that  they  had  shown 
throughout  the  evening.  Refreshments  and  moving  pic- 
tures of  current  events,  including  a  film  showing  Mr. 
Thomas  A.  Edison's  recent  trip  through  the  .'\lps.  brought 
the  program  to  a  close. 
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Xew  York  Section.  1.  l-I.  S. — At  a  meeting  of  tlie  Xlw 
York  Section  of  the  Illimiinating  Engineering  Society  to 
be  held  on  Dec.  8  Dr.  Eliice  N.  Alger  will  present  a  paper 
entitled  "The  Conservation  of  Vision." 

*  *     * 

H.M.Ti.MoKE  X.  E.  L.  A.  Section. — The  Baltimore  Section 
of  the  Xational  Electric  Light  Association  has  announced 
the  following  subjects  for  the  lectures  that  will  be  given 
this  coming  season  at  the  Johns  Hopkins  University  by  Dr. 
John  B.  Whitehead,  professor  of  applied  electricity  at  the 
university :  Nov.  14,  Methods  of  Producing  Poivcr.  Light 
mid  Heat;  Nov.  28,  The  Value  of  Electricity  as  a  Form  of 
Encrgv;  Dec.  12,  Magnetism  and  Iron  in  Electrical  Ap- 
paratus; Jan.  2,  Dynamo-Electric  Machinery;  Jan.  16, 
Transmission  and  Distribution ;  Jan.  30,  Electric  Motors; 
Feb.  13,  Transformers ;  l^'eb.  27,  Electric-Lighting  Devices; 
March  12,  Principles  of  Illumination;  March  26,  Design  of 
Illumination. 

*  *     * 

Philadelphia  Sectio.n.  X.  1'^.  L.  A. — Among  the  prin- 
cipal speakers  at  future  meetings  of  the  Philadelphia  Elec- 
tric Company  Section  of  the  National  Electric  Light  Asso- 
ciation will  be  the  following:  Dr.  C.  P.  Steinmetz.  on 
Nov.  20,  upon  the  subject  "The  Effect  of  Reactance  on 
-Mternating-Current  Circuits  and  Apparatus" :  Mr.  A.  H. 
.\rmstrong,  on  Dec.  18,  his  subject  being  "The  Coming  of 
the  Electric  Locomotive";  Dr.  E.  F.  Smith,  on  Jan.  15, 
upon  the  subject,  "How  the  Chemist  May  Use  Electric 
Current";  Mr.  Caryl  D.  Haskins,  on  Feb.  19,  on  the  subject 
"The  Electric-Lighting  Industry,  Past,  Present  and  Future," 
and  Mr.  J.  J.  Carty,  on  March  18,  and  Mr.  H.  L.  Doherty, 
on  April  15,  upon  subjects  not  yet  announced. 

*  *     * 

Railway  Electric  Supply  Manufacturers'  Associa- 
tion.— At  the  annual  meeting  of  the  Railway  Electric  Sup- 
ply Manufacturers'  Association,  held  in  Chicago  on  Nov.  9, 
during  the  convention  of  the  Association  of  Railway  Elec- 
trical Engineers,  Mr.  George  H.  Porter,  of  Chicago,  was 
elected  to  the  presidency,  receiving  a  well-earned  promotion 
from  the  vice-presidency.  The  full  list  of  officers  is  as 
follows:  President,  Mr.  George  H.  Porter,  Western  Elec- 
tric Company;  vice-president  (East),  Mr.  H.  G.  Thompson, 
Edison  Storage  Battery  Company;  vice-president  (West), 
Mr.  W.  F.  Bauer,  United  States  Light  &  Heating  Com- 
pany ;  secretary,  Mr.  J.  Scribner,  General  Electric  Com- 
pany (Chicago  office)  ;  treasurer,  Mr.  Edvi'ard  Wray,  Rail- 
luay  Electrical  Engineer;  executive  committee  (new  mem- 
bers), Messrs.  C.  W.  Bender.  National  Electric  Lamp  Asso- 
ciation; J.  G.  Van  Winkle,  Safety  Car  Heating  &  Lighting 
Company ;  J.  J.  Schayer,  Niagara  Lead  &  Battery  Company ; 
W.  C.  Lawler.  Gould  Coupler  &  Storage  Battery  Com- 
painy. 

*  *    * 

Oper.\tion  of  Single-Phase  Railway  in  Winter. — It 
is  reported  that  the  Spokane  &  Inland  Empire  Railroad 
Company,  which  operates  an  ii.ooo-volt  single-phase  line  in 
the  State  of  Washington,  was  the  only  one  in  the  locality 
that  maintained  its  regular  scheduled  service  throughout  the 
winter  of  1909-10.  which  was  the  most  severe  ever  ex- 
perienced in  that  vicinity.  On  a  railroad  the  ability  of  a 
steam  locomotive  to  haul  loads  is  actually  reduced  in  cold 
weather  because  of  the  greater  losses  of  heat  from  the  loco- 
motive. The  reverse  is  true  with  an  electric  locomotive, 
because  in  cold  weather  the  motors  arc  maintained  at  a 
much  lower  temperature  than  in  warm  weather,  hence  their 
permissible  outputs  are  increased.  An  additional  reason  for 
the  success  of  the  single-phase  line  has  been  that  at  the 
high  voltage  the  current  is  so  low  that  the  voltage  is  main- 
tained up  to  almost  normal,  even  when  the  motors  on  the 
locomotives  or  cars  are  operating  at  large  overloads.  Upon 
an  ordinary  6oo-volt  road  when  the  car  "bucks"  the  snow 
the  current  consumption  is  so  great  that  the  line  voltages 
usually  drop  to  a  value  too  low-  for  effective  operation. 


Telephone  Pioneers  Convene  at  Boston. — Three  hun- 
dred men  who  had  been  closely  identified  with  the  early  days 
of  telephony  met  in  convention  at  the  Hotel  Somerset, 
Boston,  on  Nov.  2  and  3,  to  organize  an  association  to  be 
known  as  the  Telephone  Pioneers  of  America.  Member- 
ship in  the  association  is  contingent  upon  a  service  of  at 
least  twenty-one  years  in  the  telephone  field.  Gen.  Thomas 
Sherwin,  of  Boston,  presided,  and  the  following  ofticers 
were  elected:  President.  Mr.  Theodore  N.  Vail,  Boston; 
vice-presidents,  Messrs.  F.  H.  Bethell,  New  York;  W.  T. 
Gentry,  Atlanta,  Ga. ;  B.  E.  Sunny,  Chicago,  and  E.  B. 
Field,  Denver,  Col. ;  secretary  and  treasurer.  H.  W.  Pope, 
New  York ;  executive  committee,  Messrs.  Thomas  D.  Lock- 
wood,  Boston ;  John  J.  Carty,  New  York,  and  Franci.s 
.\.  Houston,  Boston.  A  feature  of  the  convention  was  an 
address  by  Dr.  Alexander  Graham  Bell,  giving  many  in- 
teresting details  of  the  invention  and  early  service  of  the 
telephone.  An  elaborate  exhibit  of  early  telephone  material 
and  apparatus  was  displayed,  including  the  first  telephone 
switchboard,  2  ft.  in  length,  parts  of  the  original  Bell  tele- 
phone of    1875  and   other   priceless   relics  of   the  industry. 

*  *     * 

National  District  Heating  Association. — The  execu- 
tive committee  of  the  National  District  Heating  Association 
met  in  Detroit,  Mich.,  on  Nov.  8  and  9,  and  after  consider- 
ing invitations  from  Niagara  Falls,  N.  Y. ;  Rochester,  N.  Y. : 
Buft'alo,   N.  Y. ;   Chicago,  111.,  and   Detroit,  Mich.,  unani- 
mously  decided   to   hold   the    fourth   annual   convention   in 
Lletroit  on  June  25,  26  and  27,  1912.    Papers  upon  the  fol- 
lowing subjects  will  be  presented  at  this  convention:   "De- 
preciation in  Underground  Distribution  Systems,"  "Opera- 
tion of  Turbines  and  Reciprocating  Engines  in  Connectior 
with  Steam-Heating  Work,"  "Description  of  a  Combinec 
Steam-Heating,   Ice-Making  and   Electric-Power   System,'! 
"Radiation  Tests,"  "Heat  Losses  in  Steam  Distributing  Sys 
terns,"  "Description  of  a  Large  Hot-Water-Heating  Sys 
tem,"   "Quality   of   Steam   Supply  as   Affected  by  Use  oj 
Superheat   at    Station,"     "Decentralized    Heating   Plants,'! 
"Relative  Economies  of  One-Pipe  and  Two-Pipe  HeatinJ 
Systems  in  Buildings,"  "Sources  of  Trouble  in  Customers! 
Installations,"    "Thermodynamic   Economy    of    Combine' 
Power  and  Heating  Systems"  and  "Different  Systems  0 
Underground  Construction."    One  paper  is  to  be  presente 
by  the  Cleveland  Electric  Illuminating  Company  on  a  sut 
ject  not  yet  announced.    Mr.  D.  L.  Gaskill,  Greenville,  Chic 
is  secretary. 

*  *     * 

A  1500-V0LT  Direct-Current  Road  in  the  Carolina 
— Nearly  150  miles  of  track  will  be  equipped  for  1500-vo 
direct-current  operation,  when  the  new  system  of  the  Piei 
niont  Traction  Company  and  the  Greenville,  Spartanburg 
Anderson  Railway  Company  is  completed  in  North  ar 
South  Carolina.  The  mileage  electrified  is  one  of  tl 
largest  high-voltage  direct-current  installations  ever  u 
dertaken,  and  the  pressure,  1500  volts,  is  about  300  vol 
higher  than  has  been  heretofore  employed.  The  equipme 
will  include  both  passenger  cars  and  locomotives  for  hai 
ing  freight,  the  motors  being  of  a  special  interpole  ty 
connected  permanently  two  in  series  on  1500  volts, 
secondary  feature  of  this  1500-volt  equipment  will  be  t 
use  of  a  dynamotor  to  drive  the  car  compressor  by  mea 
of  a  friction  clutch  of  a  standard  automobile  type,  t 
clutch  being  automatically  cut  in  when  the  air  pressi 
reaches  a  certain  limit.  The  dynamotor  ordinarily  fi 
nishes  power  for  the  control  circuits  and  lamps,  but  in  t  ■ 
case  it  will  serve  also  to  operate  the  compressor.  T: 
dynamotor  is  arranged  to  operate  on  the  600-volt  lines  - 
the  regular  speed,  thus  enabling  the  air  pressure  to  be  k  t 
up  better  than  is  possible  where  1200-volt  compressor  n- 
tors  are  used  and  operated  at  half  speed  or  less  on  the  Ic - 
voltage  lines.  It  is  also  of  interest  to  note  that  the  lS0O-\ ' 
equipment  will  be  furnished  by  the  Westinghouse  cc- 
pany. 
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;iE    GENERATING    AND    TRANSMISSION    SYSTEM 
OF  THE  TELLURIDE   POWER  COMPANY. 

Folution    from    100-hp    Generator    in    1890  to  Eight 

Generating  Stations  Aggregating  40,000  hp  and 

Supplying  600  Miles  of  Transmission  Line 

in  Three  States. 


the  modern  sy.stenis  of  high-tension 
electric  transmission  which  are  revolu- 
tionizing industrial  conditions  withiTi 
economic  radius  of  their  generating 
stations,  that  of  the  Telluride  Power 
Company  occupies  a  place  of  unique 
interest.  The  organization  enjoys  the 
distinction  of  being  the  pioneer  enter- 

ITk  VHH|  l>rise  of  its  character  in  the  world, 
j^^^^y^^H  ihc  company  having  been  the  first  to 
^^^^^^HH  undertake  commercially  to  transmit 
-^^^^^^^^1  liigh-pressure  energy,  antedating  the 
;  celebrated     Frankfort-Lauffen   experi- 

iMi  of  1891  by  about  a  year.     In  the  light  of  modern  trans- 
"-   "'  practice,  with   its   increasing  reliability   of  service 
■tribution  areas  covering  in  many  cases  thousands  of 
miles  of  diversified  country,  the  work  of  the  initial 
yl.i  at  Ames,  Col.,  seems  to  belong  to  the  remote  past,  and 
ye  it  is  barely  a  score  of  years  since  the  triumph  of  elec- 
n  that  remote  mountainous  district  at  the  hands  of 
1-.    1..   and   P.    X.    Xunn   disproved   the   skepticism 
iitside  world  and  signalized  the  beginnings  of  the 
great  dual  systems  of  the  company  in   Colorado, 
id  Idaho,  comprising  eight  power  stations  having  a 
i  over  40.000  hp.  35  miles  of  flume  and  pipe  line, 
o  miles  of  transmission  lines,  400  miles  of  telephone 
I  distributing  networks.     An  outline  of  the  operating 
'IS  of  the  system  in  Colorado  and  Idaho  was  given 
^sue  dated  July  15,  1909. 

noteworthy   that  the  original  work  at  Ames  was 

pen  the  necessity  of  supplying  energy  at  a  figure 

■■"  •<  ;itive  with  steam,  the  situation  being  acute  on  account 

o'e  prohibitive  cost  of  coal  in  the  San  Juan  district.    In 

*"<    days  of  operating  economy  it  is  easy  to  lose  sight  of 

't   that   the   pioneers   of   hydroelectric   transmission 

'>liged  to  develop  their  markets  through  the  most 

-  competition  with  the  established  forms  of  motive 

"d  to  operate  their  systems  with  apparatus  which 

r.ide  and   experimental   to   the   last   degree.     That   it 

*.«ipossible  to  attain   commercial   success   in   the   face   of 

s«c  obstacles  speaks  volumes  for  the  courage  and  ability 

°|  'e  financiers   and  engineers  associated   with   the   early 

™^''>"  of  the  art  and  encourages  the  belief  that  subsequent 

""'■=-  is  but  the  preliminary   to  a   future  development 

^  hich  the  work  of  to-dav  will  appear  incomplete  and 


probably  as  crude  relati\ely  as  tlie  original  practice  seems 
to  the  modern  observer. 

The  history  of  the  Telluride  Power  Company  is  a  con- 
tinuous record  of  independent  research  in  the  transmission 
tield,  and  the  organization  has  never  sacrificed  the  lead 
which  its  management  assumed  in  establishing  the  Colorado 
service  of  1890.  l-rom  the  first  experiments  with  3000-volt 
synchronous  transmission  at  Ames  to  the  latest  investiga- 
tion of  automatic  relays  suitable  for  operation  in  networks 
the  company  has  maintained  the  spirit  of  scientific  investi- 
gation within  its  organization,  co-operating  with  the  manu- 
facturing companies,  no  less  than  determining  its  own  ad- 
vanced standards  of  equipment  and  methods.  At  its  head- 
quarters at  Olmsted,  Utah,  the  company  to-day  maintains  a 
research  laboratory  which  would  do  credit  to  any  university, 
and  the  facilities  there  afforded  for  experimental  study  of 
transmission  problems  are  unique  in  commercial  power 
organizations. 

EARLY  DEVELOPMENT. 

Only  passing  mention  can  be  made  of  the  company's  early 
development  in  connection  with  a  survey  of  the  present 
systems.  The  i_nitial  plant  was  installed  at  Ames  in  order 
to  nteet  a  critical  industrial  situation  at  the  Gold  King 
mill,  situated  at  an  altitude  of  12.000  ft.  and  in  the  heart 
of  one  of  the  richest  and  most  rugged  gold-bearing  districts 
.:f  the  Rocky  Mountains.  On  account  of  the  excessive  cost 
of  steam  service — soft  coal  selling  at  about  $35  per  ton  at 
tlie  mill — the  property  was  confronted  by  an  attachment, 
whereas  its  commercial  success  would  have  been  assured 
with  a  substantial  profit  had  it  been  possible  to  produce 
energy  at  $100  per  hp-year.  A  stay  of  proceedings  was 
secured  and  a  generator  and  motor,  wound  for  3000  volts, 
.-ingle-phase,  and  rated  at  100  hp  each,  were  installed  and 
connected  by  two  Xo.  3  bare  copper  wires  mounted  upon 
short  \\'estern  Union  cross-arms  and  porcelain  insulators, 
the  line  being  2.6  miles  in  length.  The  generator  was  in- 
stalled in  a  rough  cabin  on  the  site  of  the  present  Ames 
station  and  belt-driven  from  a  6-ft.  Pelton  waterwheel 
operating  under  a  head  of  320  ft.  The  generator  and  motor 
were  duplicate  Westinghouse  alternators,  the  largest  ma- 
chines manufactured  at  that  time.  The  generator  was 
separately  excited,  the  motor  being  self-exciting.  Each 
was  provided  with  a  twelve-part  conunutator  and  was 
slightly  compounded  through  series  transformers  mounted 
upon  opposite  spokes  of  their  armatures,  the  latter  being 
of  the  iron-clad  type,  with  twelve  coils  carried  in  fuller- 
board  and  mica  cells.  Circuits  were  closed  with  jaw 
switches  and  opened  by  arc-lamp  plugs.  Less  than  5  per 
cent  loss  was  encountered  in  the  line  and  the  cost  of  copper 
was  only  $700.  compared  with  an  estimated  expense  of 
$70,000  for  copper  with  direct-current  energy  transmission. 
The  motor  was  brought  up  to  synchronous  speed  by  a 
single-phase  induction  starting  motor,  the  latter  being 
turned  initially  by  hand  on  account  of  its  feeble  starting 
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torque.  The  initial  plant  ran  thirty  days  without  a  stop. 
Many  difficulties  were  encountered  and  overcome,  notably 
those  arising  from  the  severe  lightning  storms  of  the  dis- 
trict, which  comprises  some  of  the  most  exposed  mountain 
ranges  in  the  United  States.  The  use  of  T-toothed  arma- 
tures with  replaceable  coils  proved  to  be  the  plant's  salva- 
tion, but  the  excessive  number  of  burnouts  led  to  the  con- 
struction of  various  types  of  lightning  arresters,  leading  to 
the  development  of  the  Wurts  non-arcing  equipment. 

EXPANSION  OF  ORIGINAL  SYSTEM. 

The  success  of  the  Ames  plant  soon  resulted  in  the  ex- 
pansion of  the  system,  a  6oo-hp  generator  being  installed 


Frg.    1 — Map    of    Colorado    System. 

in  1892,  with  transmission  to  a  250-hp  motor  10  miles  dis- 
tant. In  1894  the  transmission  distance  was  increased  to 
14  miles,  energ)'  being  supplied  to  motors  in  the  famous 
Savage  Basin,  near  Telluride.  In  1891  the  company's  first 
lighting  transformer  was  placed  in  service,  and  experience 
soon  demonstrated  the  value  of  immersing  the  device  in 
engine  oil  as  a  protection  against  lightning.  Alternators 
were  first  paralleled  by  the  company  in  1893. 

Even  in  these  early  days  the  value  of  technical  education 
was  appreciated  by  the  company  and  special  facilities  were 
accorded  station  operators  for  the  prosecution  of  dailv 
study  and  shopwork,  with  a  technical  library  and  laboratory 
constantly  at  hand.    In  1896  the  Tesla  induction  motor  sys- 


tem superseded  the  synchronous  installations.  In  1900  t 
company  built  a  1200-kw  generating  plant  at  Ilium,  6  mil 
below  Ames  on  the  south  fork  of  the  San  Miguel  Riv( 
the  machine  being  directly  connected  to  two  impulse  whe( 
operating  under  a  500-ft.  head.  Duplicate  transmission  lin 
were  installed  and  among  the  contemporary  improvenier 
effected  were  the  use  of  masonry  compartments  for  trar 
formers,  the  provision  of  line  sectionalizing  switches  of  t 
open-air  type,  the  installation  of  junction  houses  at  d 
tributing  centers,  use  of  recording  instruments,  inaug 
ration  of  a  10,000-volt  underground  transmission 
the  Gold  King  mine,  and  in  1895  the  institution  of  t 
celebrated  experiments  with  transmission  at  potentials 
from  30,000  volts  to  abc 
60,000  volts. 

The  latter  experimei 
were  undertaken  to  thn 
light  upon  the  feasibility 
transmitting  electricity  o\ 
larger  areas  from  import; 
water-power  plants  conte 
plated  in  Utah  and  MontJ 
by  the  company. 

The      original      plant 
Provo,    now    known    as 
Nunn  station,  contained  t 
750-kw,     800-volt,     6o-cyt 
three-phase     generators 
rectly    driven    by    horizoi 
twin      turbines      operat 
under    a    head    of    125 
From  this  plant  energy  ' 
transmitted  over  a  single 
to  Mercur,  32  miles  dist; 
at  a  pressure  of  40,000  vc 
this     being     the     first    C' 
mercial   system   operating 
the    above    potential,    wl 
was  at  the  time  nearly  ti 
times  the  voltage  previoi 
employed   by   any   transi 
sion   company  in  its  serv 
The   Provo-type  insulate 
triple-petticoated  glass  01 
with  double  neck  and  serr 
bottom  edge,  was  develc 
for     this     service,    and 
some    of   the   older  port 
of  the  present  system  t  ■ 
insulators    are    still    in 
although  porcelain  was 
since    adopted    as   the  t ' 
pany's  standard.     In  191 
plant  was  installed  at  Lo 
Utah,    containing  two   i 
kw  revolving-field  altern; 
directly     driven     by    w 
wheels   operating  under 
ft.  head,  this  plant  being 
to  the  Provo  system  bv 
plicate  lines  over  100  miles  long.     A  new  station  at  ' 
sted,  near  Provo,  was  completed  in  1905,  this  conta  ; 
three  2400-kw  generators  directly  driven  by  waterwf 
operating  under  340  ft.  head. 

LATER  DEVELOPMENTS. 

The  later  growth  of  the  system  includes  the  additii  01 
a  300-kw  station  at  Ouray,  Col.,  in  1905;  the  constructi  ot 
a  3600-kw  station  near  the  site  of  the  original  pla  *' 
Ames;  the  rebuilding  of  the  Ilium  station,  and  the  dot  mg 
and  extension  of  the  transmission  system  in  the  Tel  '0« 
district,  with  the  construction  of  new  lines  into  the  ^ed 
Mountain  region  and  many  additional  branches  to  new  on- 
sumers.      Within    the   Utah    department   of   the  con  my. 
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which  operates  a   system   having  no   electrical   connection  The  total  drop  from  tlic  highest  lake  on  the  headwaters 

with  that  in  Colorado,  a  plant  at  Jordan  Narrows  was  pur-  of  the  south  fork  of  the  San  Miguel  River  to  its  mouth 

chased  in  1906.  its  rating  being  1300  hp;  a  plant  at  Battle  a  distance  of  12  miles,  is  about  4000  ft      The  south  fork 

Creek,  a  few  miles  from  Olmsted,  was  built  in  1906,  with  is  formed  bv  two  branches  known  as  Lake  and  Howard's 


2400-kw  equipment;  and  in  1906-7  a  new  plant  was  built 
by  the  company  at  Grace,  Idaho,  the  total  rating  of  the 
generating  units  being  11.000  kw.  This  station  is  connected 
with  the  Logan  plant  by  duplicate  transmission  lines  and 
was  designed  for  ultimate  operation  at  88.000  volts. 

The  Colorado  department  of  the  company  serves  a  mar- 
ket situated  in  the  rich  mining  districts  of  San  Miguel  and 
Ouray  Counties,  and  within  easy  transmission  distance  of 
the  San  Juan  district  are  fertile  agricultural  lands  and 
promising  towns.  Apart  from  the  mining  load,  which  is  ex- 
tremely stable  in  this  locality, 
the  requirements  of  lighting, 
industrial  motor  service  and 
irrigation  are  such  as  to  in- 
dicate substantial  increases 
in  output  in  the  future. 

The  Utah  department 
serves  a  diversified  market 
located  in  general  within 
from  50  miles  to  75  miles  of 
Salt  Lake  City,  including 
the  supply  of  energy  to  the 
local  central-station  organ- 
izations at  Salt  Lake  and 
Provo  and  to  the  noted 
mining  camps  of  Bingham, 
Garfield,  Eureka.  Mercur. 
Topliff  and  to  various  im- 
portant industrial  organiza- 
tions. All  the  electric  rail- 
way systems  in  Utah  now  re- 
ceive their  energy  wholly  or 
in  part  from  the  Telluride 
Power  Company.  Important 
irrigation  and  pumping 
projects  are  also  under  con- 
sideration. 


forks,  which  head  near  the  summit  of  the  divide.  All  the 
waters  of  the  south  fork  are  controlled  by  the  power  com- 
pany. A  system  of  three  reservoirs  holds  a  portion  of  the 
flood  waters  of  Lake  Fork  for  use  during  the  period  of 
minimum  natural  flow.  Lake  Hope,  the  highest  reservoir, 
11.700  ft.  above  the  sea,  has  an  area  of  38  acres  at  spill 
level,  with  a  very  great  depth,  due  to  a  crater  formation. 
The  surface  of  the  original  lake  has  been  raised  by  a  rock- 
filled  dam,  20  ft.  high,  with  rubble  masonry  on  the  water 
side,  a  water-ti.ght  fnre  being  formed  by  horizontal  sheet- 


WATER  RESOURCES.    COLORADO 
DEPARTMENT. 

The  sphere  of  operations 
of  the  Colorado  department 
lies  within  the  so-called  San 
Juan  district,  in  the  south- 
western part  of  the  State. 
About  6  miles  southeast  of 
Telluride  an  apex  in  the 
mountain  range  forms  the 
'livide  of  three  watersheds 
draining  into  the  following 
rivers:  The  Uncompahgre, 
flowing  north  into  the  Gun- 
nison; the  south  and  east 
forks  of  the  San  Miguel. 
uniting  west  of  Telluride  and  flowing  into  the  Dolores 
and  later  the  Grand  River;  and  the  Animas  River, 
flowing  south  into  the  San  Juan.  The  Dolores  also 
rises  near  the  apex  and  flows  southwest  into  the  Grand 
River.  Topographically  the  region  is  characterized  by 
mountain  peaks  attaining  elevations  of  from  13,000  ft. 
to  14,000  ft.  above  sea  level,  the  mean  elevation  of  the 
intervening  valleys  and  basins  being  from  5000  ft.  to  9000 
ft.  Heavy  forest  growths  abound  upon  the  western  and 
northern  slopes  of  the  divide.  In  spite  of  the  fact  that  the 
lowlands  surrounding  the  headwaters  are  arid  the  precipita- 
tion upon  the  region  near  the  divide  is  heavy,  ranging  from 
40  in.  to  several  times  that  amount  at  higher  elevations. 
Perpetual  snow  is  found  on  the  higher  portions  of  the 
■■ange  and  the  run-ofif  is  great  on  account  of  the  rocky  char- 
acter of  the  basins. 


Fig-  2 — Diagram   of  Colorado  System. 

ing  spiked  to  timber  embedded  in  the  masonry.  An  outlet 
tunnel  taps  the  lake  140  ft.  below  spill  level,  and  the  out- 
flow is  controlled  by  an  i8-in.  valve  and  pipe  carried 
through  a  masonry  bulkhead.  The  reservoir  capacity  is 
140,000,000  cu.  ft.  Water  from  the  lake  flows  through  a 
natural  channel  3  miles  long  into  Trout  Lake,  a  natural 
reservoir  of  162,000,000  cu.  ft.  storage  capacity,  located  at 
an  altitude  of  9700  ft.  and  having  a  surface  area  of  142 
acres.  Between  Lakes  Hope  and  Trout  is  situated  a  middle 
reservoir  with  a  storage  capacity  of  30,000,000  cu.  ft.  The 
drainage  area  above  the  outlet  of  Trout  Lake  is  14  sq.  miles, 
the  total  precipitation  on  which,  less  evaporation,  is  avail- 
able for  hydroelectric  development.  The  high-water  period 
lasts  from  about  June  I  to  Oct.  i.  During  the  seven  winter 
months  stored  water  is  necessary  to  supplement  the  natural 
stream  flow. 
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llowartrs  l-urk  heads  about  4  ini'.cs  above  Ophir  and 
after  (lowing  8  miles  it  joins  Lake  Fork  at  Ames.  Al- 
though no  storage  has  been  developed  on  this  stream,  full 
advantage  may  be  taken  of  the  varying  stream  How  during 
the  dry  months  by  using  the  Lake  Fork  reservoirs  to  supply 
only  the  dirference  between  the  Howard's  Fork  flow  and 
the  power  demand. 

I'he  L'ncompahgre  River  ri>es  on  the  northern  slope  of 
the  divide,  several  miles  east  of  Telluride  and  about  8  miles 
south  of  Ouray,  thence  flowing  northward  through  Ouray 
to  the  junction  with  the  Gunnison  River.  The  watershed 
is  similar  topographically  to  that  of  the  .San  Miguel  River, 
the  slopes  being  rugged  with  steep  sides  and  heavy  forest 
growths.  At  Ouray  the  drainage  area  is  about  24  sq.  miles. 
The  high-water  season  begins  from  one  to  two  months 
earlier  than  in  the  Lake  F'ork  watershed,  making  the  water- 
shed of  more  value  than  the  minimum  flow  indicates. 
Between  the  points  of  diversion  and  return  to  the  plant  at 
Ourav  the  stream  drops  470  ft.  in  a  distance  of  6200  ft. 
NEW  AM£S  PLANT. 

The  .\mes  power  station  is  located  near  Ophir.  at  the 
junction  of  Lake  and  Howard  Forks  of  the  San  .Miguel 
River.  I-"rom  Trout  Lake  an  outlet  pi])e  42  in.  in  diameter 
taps  the  lake  30  ft.  below  the  spillway,  there  being  an  intake- 
well  of  concrete.  9.5  ft.  x  12  ft.  x  9  ft.  inside  dimensions. 
The  flow  is  regulated  by  a  42-in.  Chapman  sluice  gate.  The 
outlet  pipe  discharges  into  a  24-in.  x  30-in.  wooden  flume 
13,000  ft.  long  and  having  a  grade  of  4.8  in  looo.  The 
flume  ends  in  a  steel  tank  which  provides  peak  load  stor- 
age and  assists  regulation,  l-'rom  the  regulating  tank  a 
steel  i)enstock  2700  ft.  long  carries  the  water  to  the  power 
house,  the  upper  end  being  steel-riveted  and  the  lower  end 
laji-welded  pipe,  the  diameter  varying  from  30  in.  to  26  in. 
At  the  bottom  of  the  penstock  there  is  installed  a  "Y"  with  a 
gate  valve  in  each  branch,  the  arrangement  permitting 
the  use  of  the  water  in  either  the  new  or  the  old  station  at 
.\mes.  The  water  from  Howard's  I'ork  is  carried  about  a 
mile  along  the  mountain  side  from  the  i)oint  of  diversion 
in  a  24-in.   X  30-in.   wooden   flnnie.  terminating  in  a  pres- 


The  Ames  plant  consists  of  two  sections,  one  containing 
a  3600-kw  generating  unit  with  two  waterwheels  mounted 
upon  a  connnon  horizontal  driving  shaft,  and  the  other 
hoiisin"    two   6oo-kw   generators,   each   hcinn    directly   con- 


Fig.   3— Vi 


of    Ames    Stati 


sure  box  from  which  a  penstock  of  riveted  and  iap-welded 
steel  pipe  2000  ft.  long  and  from  24  in.  to  18  in.  in  diameter 
leads  to  the  plant,  terminating  in  a  valved  "Y"  also  allow- 
ing the  use  of  the  water  in  either  the  old  or  new  sections  of 

tlic  station. 


Fig.    <fl — Generating    Unit    at    Ames    Station. 

nectcd  to  a  vvaterwheel.  The  larger  unit  is  installed  in  a 
new  stone  building  known  as  the  Lake  station,  and  by  the 
"Y"  connections  in  the  pipe  lines  above  mentioned  the 
generator  may  be  driven  either  by  a  5000-hp  wheel  draw- 
ing water  under  a  head  of  918  ft.  from  the  Lake  Fork 
system  or  in  part  by  a  1200-hp  wheel  taking  water  from 
the  Howard's  Fork  supply.  This  wheel  is  not  shown  in 
the  station  drawing,  but  the  wheel-pit  and  generator-shaft 
extension  for  it  are  indicated.  The  station  building  is  58  ft.  x 
48  ft.  over  all,  with  standstone  foundations  laid  in  cement 
on  concrete  footings,  the  roof  being  of  shingles  carried 
on  steel  trusses  with  metal  lath  and  plaster  on  the  under 
side.  The  larger  wheel  is  a  Pelton  outfit,  with  deflecting 
needle  nozzle  operated  by  a  hydraulic  cylinder  under  pen- 
stock pressure,  the  control  being  by  pilot  valve  near  the 
switchboard.  The  flow  to  the  nozzle  is  controlled  by  a 
24-in.  hydraulically  operated  gate  valve.  The  1200-hp 
wheel  is  also  a  Pelton  equipment,  delivering  its  rating  under 
a  gross  head  of  626  ft.  The  nozzle  is  of  the  rigid  needle 
type  with  stream  deflector  operated  either  by  governor  or 
by  hand,  the  needle  being  controlled  by  hand  wheel  and 
gearing.  The  3600-kw  generator  is  a  three-phase,  11,000- 
volt  revolving- field  machine  of  General  Electric  make,  with 
a  75-kvv,  125-volt  exciter  belt-driven  from  the  shaft  at  a 
speed  of  550  r.p.ni. 

ELECTRICAL   FE.ATURES. 

Energy  from  the  generator  is  passed  through  an  oil 
switch  in  the  basement  near  the  foundation  and  carried  in 
1 1. coo-volt,  rubber-insulated  cables  in  fiber  conduit  along 
the  basement  ceiling  to  a  bus  structure  mounted  in  con- 
crete framing  with  asbestos  barriers  beneath  the  station 
^\vitcllboard,  which  is  a  four-panel  installation  located  on 
I  he  floor  of  the  operating  room,  the  latter  being  of  rein- 
forced concrete.  On  the  main  floor  of  the  station  five  line 
switches  of  ij.ooo-volt  rating  are  mounted  in  concrete  cells 
;'.nd  controlled  from  the  switchboard  by  bell  cranks.  The  | 
switchboard  contains  one  generator  panel  and  three  panels 
controlling  two  feeders  each,  with  the  usual  instrumental 
equipment.  On  a  reinforced-concrete  gallery  above  the 
switchboard  are  mounted  instrument  transformers  and  pro- 
tective apparatus  consisting  of  spiral  choke  coils  and  elec- 
trolytic lightning  arresters  connected  for  the  ungrounde<l 
neutral  operation.  Automatic  overload  relays  are  installeil 
in  connection  with  the  oil  switches  on  each  of  the  out- 
going lines,  which  leave  the  building  through  fiber  concrete 
bu.shings  set  in  sewer  tile.  In  the  operation  of  the  station 
the  Howard's  Fork  wheel  of  1200-hp  rating  utilizes  tlu 
tot.'il   ,,1'   tlie   varying   stream    flow    so    far   as   possible,   tin 
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plant  drawing  upon  the  Lake  Fork  system  merely  for  tl,e 
rest  of  the  demand.  Three  400-kw  transformers  arc 
.nstalled  m  a  corrugated-iron  building  outside  the  station 
for  supplying  energy  at    17.500  volts  to  a   feeder  .ervin. 


ch  connection  ,s  made  to  four  375.kw  transformers 
Nvinch  raise  the  potential  to  11.000  volts,  three-phase,  for 
the  transmission  of  energy  throughout  the  system  The 
outgoing  leads  are  rubber-insulated  cables  carried  on  glass 


Fig.    5— Cross-Section    of    Ames    Station. 

'l^'oVJ'';-    |?'^'^'"""-'^-.'"'g  s^'tches  are  installed  on  each 
vde  of  the  teeder  oil  switches  in  the  station. 

OLDER  AMES  PLANT. 
The  older  section  of  the  .\mes  station  illustrates  the  la.t 

Trad  St-  \~'"'^''"'-^"^  '^"'■"^  development  in 
Colorado,  utilizing  the  same  \yaterwavs  as  the  new  section 
and  serving  mainly  as  a  relay  to  the  latter.  The  hydraulic 
equipment  consists  of  two  900-hp  Pelton  wheel^,  each 
fle-xibly  coupled  to  a  600-kw,  500-volt,  two-phase  W^tin- 
house  generator  operated  at  i2j  r.p.m.,  the  generators  being 
Of  the  revolving  armature  type.  Each  wheel  is  equipped  . 
with  gate  valves  and  deflecting  „o„les,  and  one  use^  How 


*^ 1<  o.* —  — »i 

Fig.   7— Cross-Section  of  Ames  Station. 

insulators  connecting  with  fused  air  switches  and  line 
outlets.  Spiral  choke  coils  and  Westinghouse  type  "C" 
lightning  arresters  are  installed  in  the  old  station  The 
two  sections  of  the  plant  are  tied  together  on  the  hieh- 
tension  side,  the  jumper  line  being  carried  out  of  the  old 
I'Uilding  through  paraffined  oak  bushings. 
ILIUM  PLANT. 

The  Ilium  station  is  located  about  s  miles  below  \mes 
on  the  Lake  Fork  of  the  San  Miguel  River.  Water  is  sup- 
plied directly  from  the  Lake  and  Howard  Forks  and  al'o 
from  the  tailrace  of  the  Ames  plant,  in  addition  to  which 
several  small  creeks  are  diverted  into  the  flume  connecting 
Me  two  stations.  The  waterway  consists  of  28,600  ft.  0I 
wooden  flume,  42  in,  x  32  in.  in  section,  and  873.5  ft  of  pipe 
line.  The  lower  end  of  the  flume.  750  ft.  long,  'is  enlarged 
•"'  a  i2-ft.  X  16- ft.  section  to  provide  peak-load  stora°-e 
he  penstock  is  of  lap-welded  steel  pipe  with  flanged  joints 
le  diameter  varying  from  32  in.  to  28  in.  The  station' 
inkling  IS   ail   imcnursed   rubble   structure.   74   ft.   x    7,0   ft. 


Fork 


other   Lake'Fnrl    ""''^l^  '  ^T'  ''""^   "^  ^'^  ^'-  ^"^'   "'^-     ""'^•''^  dimension...   with   a    ,  ,.f,    ^-   „  .,      , 

tJ  ,        °'^''    ^"PP'>'    ""fler   a    gross    head    of   018    ft       same  roof      v;,„„     r         ,     .  ''   "^  "■"•   "^''OP   ""der  the 


1050- 


1242 


ELECTRICAL     WORLD. 


Vol.  58,  No.  21. 


volt,  three-phase  General  Electric  revolving-field  alter- 
nator, running  at  200  r.p.ni.  and  directly  driven  on  a  hori- 
zontal shaft  by  two  8- ft.  Pelton  waterwlieels.  The  lower 
end  of  the  penstock  terminates  in  a  "Y-casting,"  to  each 
branch  of  which  is  attached  a  12-in.  gate  valve  with  a  de- 
flecting nozzle  operated  by  a  hand  lever.     The  wheels  de- 


outlet  bushings.  The  usual  disconnecting  switches  are  pro- 
vided on  each  side  of  the  feeder  switches.  A  lo-kw  lighting 
transformer  for  station  service  at  no  volts  is  in  service. 
In  order  to  indicate  the  height  of  water  in  the  pressure  box 
use  is  made  of  a  float  with  a  mechanical  connection  to  a 
rheostat  arm  in  series  with  a  voltmeter  on  one  side  of  a 


Fig.    9 — Section    of   INu 


liver  a  total  of  1600  lip  under  a  head  of  480  ft.  net.  On 
the  inboard  supply  pipe  a  motor-operated  needle  is  in- 
stalled, the  motor  being  a  2  hp,  220-volt  induction  equip- 
ment geared  through  a  worm  to  the  driving  mechanism. 
A  25-kw.  125-volt  exciter  running  at  iioo  r.p.m.  is  belted  to 
the  coupling  between  the  generator  and  the  wheels.  From 
the  generator  insulated  leads  are  carried  along  the  basement 
wall  to  an  oil  switch  beneath  the  switchboard,  which  con- 
sists of  two  panels,  one  controlling  the  generator  and  the 
other  two  outgoing  feeders.  Overload  relays  are  provided 
for  disconnecting  defective  lines.  At  the  end  of  the  operat- 
ing room  three  40()-kw,  1050-volt  to  ii,ooo-vok  Converse 
transformers  are  installed  in  a  bay  below  the  operating- 
room  floor  level,  the  connections  being  delta  on  both  the 
primaries  and  the  secondaries.  Beyond  the  transformers 
the  outgoing  leads  are  passed  through  two  15,000-volt  oil 
switches  tn  the   lines,   the  connections  being  so  made  that 


^]  If     v^F  n 


Fkj.    10 — High-Tension    Framework    at    Ilium    Station. 

lines  may  be  looped  through  the  station  operating  the  gener- 
ator, or  if  desired  the  latter  may  be  operated  on  either  or 
both  of  the  incoming  lines.  Hourglass  choke  coils  and  elec- 
trolytic lightning  arresters  are  installed,  and  the  outgoing 
lines  emerge  from  the  building  through  Locke  15,000-volt 


no-volt  circuit.  The  voltmeter  is  calibrated  in  depths  of 
water  and  shows  the  conditions  at  the  pressure  box  by 
readings  determined  by  the  position  of  the  float  arm. 

OURAY  PLANT. 
The  Ouray  station  of  the  company  is  a  plant  of  300-kw 
rating,  located  in  the  town  of  Ouray,  on  the  Unconipahgre 
River.  .'Xbout  a  mile  above  the  station  a  dam  of  the  rubble- 
masonry  arched  type,  85  ft.  high,  75  ft.  long  and  about 
16  ft.  thick,  is  in  service  between  cliffs  on  each  side  of 
the  river.  From  the  dam  a  total  length  of  6200  ft.  of  riveted 
steel  pipe,  varying  in  diameter  from  30  in.  to  22  in.,  con- 
nects with  the  power  house,  the  intake  being  about  8  ft. 
below  the  top  of  the  dam.     A  single  head  gate  regulates 


th^  flow.  Air  valves  and  expansion  joints  are  included  in 
the  pipe  line,  and  the  total  head  from  the  reservoir  to  the 
shaft  center  is  440  ft. 

The  generating  equipment  consists  of  a  300-kw,  2200- 
volt,  two-phase   alternator,   direct-connected  to  a  pair  of 
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'elton  wheels,  and  a  iS5-kw,  2300-volt  single-phase  machine 
)elted  to  the  same  prime  mover  and  used  for  local  lighting, 
rwo  Scott  connected   20o-k\v   transformers   serve   to   con- 
icct  the  station  to  the  transmission  system. 
COLORADO  TRANSMISSION  SYSTEM. 

.About  90  miles  of  three-phase.  io,ooo-volt,  6o-cvcle  lines 


ll     la— 10,000- Volt    Transmission    Tower    at    Camp    Bird    Divide. 

cnprise  the  transmission  and  distribution  system  of  the 
cnpany  in  Colorado.  The  principal  center  of  load  is  at 
t  Savage  Basin,  near  Telluride,  where  a  junction  house 
h;  been  erected  near  the  Tomboy  Mine,  12,000  ft.  above 
s'  level.  Main  lines  extend  from  each  power  station  on 
tl"  system  to  this  junction  house,  consumers  being  sup- 
p:d  with  energy  by  feeders  running  from  this  junction 
Iwse  and  by  taps  from  the  main  transmission  lines.  A 
c>iprehensive  system  of  loops,  cross-overs  and  junctions 
fiViis  an  insurance  of  the  service  against  line  failures. 
''he  system  load-factor  on  a  monthly  basis  is  about  80  per 
c't  and  the  power-factor  about  78  per  cent.  The  condi- 
tiHs  are  tending  toward  the   gradual   installation   in   the 


ties  the  transmission  wires  are  frequently  separated  by  a 
4-ft.  spacing,  but  in  ordinary  wooden-pole  construction  the 
spacing  is  somewhat  less. 

All  power  stations  and  important  switching  points  are 
connected  by  a  private  telephone  system,  the  operating 
headquarters  of  the  company  being  at  Telluride.  The  tele- 
phone lines  are  carried  on  separate  poles  at  a  safe  distance 
from  the  main  circuits. 

GRAPHIC    METERS. 

The  use  of  recording  meters  has  attained  a  considerable 
development  in  both  Colorado  and  Utah  Departments.  A 
typical  curve  from  a  mine  and  mill  installation  is  shown 
herewith,  the  instrument  showing  the  power  fluctuations 
clearly  as  the  various  machines  are  thrown  into  and  out 
of  service.  In  the  case  in  hand  the  mill  demand  was  fairly 
constant  at  35  kw;  the  operation  of  a  300-ft.  hoist  imposed 
an  instantaneous  peak  of  about  75  kw  upon  the  system,  with 
a  demand  of  55  kw  when  hoisting  steadily,  and  the  addition 
of  a  rock  crusher  and  compressor  imposed  fluctuations  call- 
ing for  a  total  demand  of  from  120  kw  to  150  kw.  The 
graphic  meter  also  shows  the  time  required  to  operate  the 
hoist  through  the  different  steps  of  its  cycle,  the  eflfect  of 
coasting  down  the  shaft,  period  of  emptying  and  the  time 
consumed  in  hoisting,  etc.  These  instruments  are  largely 
of  the  electric  winding  type  and  furnish  invaluable  records 
concerning  the  extent  and  periods  of  power  demand  upon 
the  system. 

Descriptions  of  the  Utah  system  will  follow  in  subsequent 
issues. 


ELECTRIC  FURNACE  IN  STEEL  MAKING. 


Addressing  the  Electric  Club  of  Chicago,  Mr.  Charles  G. 
Osborne,  metallurgical  engineer  with  the  Illinois  Steel 
Company,  enumerated  four  methods  of  making  steel,  the 
Bessemer,  open-hearth,  crucible  and  electric-furnace  proc- 
esses. The  last  named  is  destined  to  be  one  of  the  most 
important  of  all,  owing  to  its  convenience  in  applying  great 
heat.  The  United  States  Steel  Corporation  has  three  elec- 
tric furnaces  in  its  steel  mills,  one  at  Homestead,  one  at 
Worcester  and  one  at  South  Chicago.  Three  large  elec- 
trodes are  used  in  each,  and  23-cycle  alternating  current 
is  used  at  a  terminal  enif  of  55  volts  or  less.  From  the 
steelmaker's  point  of  view  forty  arcs  would  be  better  than 
three,  as  that  would  afford  a  more  uniform  temperature. 


Fig.    13 — Load    Fluctuations    in    a    Mill    and    IVIine    Installation. 


'"'e  of  a  17,000-volt  system,  with  shorter  spans  on  the 
N  lines  on  account  of  the  severe  weather  conditions  en- 
•^oi;ered.  Considerable  difficulty  has  been  experienced 
*it  the  breakage  of  aluminum  lines  in  the  winter  season 
"nc  rem  swinging  short-circuits  in  summer.    In  bad  locali- 


.Steel  made  by  the  electric-furnace  process  is  said  by  some 
to  be  better  than  other  steels.  The  economy  of  production 
is  about  that  of  the  crucible  process  in  comparatively  small 
quantities  as  now  made,  but  would  probably  equal  the  open- 
hearth  process  if  used  as  extensively. 
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PRUSSIAN-HESSIAN  SINGLE-PHASE  RAILWAY. 


Single-Phase  Commutator  Locomotives   for  Passenger 
nd  Freight  Service.    -10,000-Volt  Trolley  System, 
60,000-Volt  Underground  Transmission,  Single- 
Phase,  15-Cycle  Generators. 

DURl.Xc;  the  present  year  an  interesting  15-cycle.  lo,- 
000-voit.  single-phase  traction  system  receiving 
energy  through  untlerground  cables  at  60,000  volts 
was  placed  in  experimental  operation  by  the  State  Rail- 
wavs  of  Prussia  and  Hesse  between  Bittcrleld  and  Dessau, 
a  distance  of  16  miles.  There  are  in  use  at  the  present 
time  a  high-speed  passenger  locomotive  and  a  medium- 
speed  freight  locomotive,  while  orders  have  been  placed  for 
a  special  locomotive  capable  of  operating  in  either  higli- 
speed  passenger  or  moderate-speed  freight  service.  These 
locomotives  are  of  Allgemeine  Rlektricitats  Gesellschaft 
manufacture. 

HIGH  SPEED  PASSENGER  LOCOMOTIVE. 

The  passenger  Ioc<-.motive,  which  is  illustrated  in  Fig.   i, 
is   built   for   a   speed   of   68   miles   per   hour.      It   is   driven 


four  parts,  which  are  adjustable  both  vertically  and  hor 
zontally.  These  bearings  being  somewhat  inaccessibl 
safelv  devices,  in  the  form  of  fusible  metal  plugs,  ai 
|)laced  in  the  bearings  and  connectetl  with  the  main  a 
tank  by  means  of  pipes.  These  pipes  lead  to  an  alar 
w  histle  in  the  motorman's  cab.  If  the  bearing  should  b 
come  hot,  the  plug  would  melt  and  the  compressed  a 
would  operate  a  warning  whistle.  The  locomotive 
equipped  with  one  main  transformer,  which  is  located  in 
ventilated  shaft  adjoining  one  of  the  cabs.  The  main  1 
switch  is  mounted  above  this  transformer  in  such  a  w: 
that  the  switchiug-in  and  release  handles  project  into  tl 
cab.  Two  ball-bearing  roller  devices  are  used  for  cii 
rent  collection.  The  collectors  easily  follow  any  alter 
tion  in  the  height  of  tlie  trolley  wire.  Use  was  first  ma 
of  the  bow  type  of  current  collectors,  but  these  proved  11 
satisfactory  for  high  speeds,  in  that  they  would  not  renia 
ill  position  when  under  heavy  w'ind  pressure.  It  is  report 
that  the  operating  results  obtained  with  this  locomoti 
have  been  exceedingly  satisfactory.  It  exerts  a  ma.ximi 
lracti\-e  effort  at  starting  of  21,000  lb. 


rhe  freight 


FREIGHT  LOCOMOTIVE. 

:comotive  has  been  constructed  for  a  ma 


Fig.   1— High-Speed   Passenger   Locomotive   and   Single-Phiase   Commutator   Moto 


through  comiecting  rods  by  means  of  a  single  ahernatino- 
current  commutator  motor  rated  at  about  1000  hp  on  the 
hourly  basis,  '{"he  speed  of  this  motor  is  regulated  by  means 
of  an  ordinary  contactor  controller,  which  allows  the  volt- 
age impressed  upon  the  motor  to  be  varied  in  several  steps. 
Arrangement  is  also  made  so  as  to  vary  the  ratio  of  turns 
of  the  exciting  winding  and  the  armature  winding  in  ac- 
cordance with  the  speed  at  which  the  locomotive  is  driven. 
The  controller  is  provided  with  two  cylinders,  which  can 
be  revolved  independently  of  one  another.  The  position 
of  the  upper  cylinder  determines  the  torque,  and  that  of 
the  lower  cylinder  determines  the  adjustment  for  commu- 
tation. The  operation  of  these  two  cylinders  from  the 
motorman's  cab  is  effected  by  two  hand-wheels  placed  one 
above  the  other.  By  means  of  a  speed  indicator  the  motor- 
man  is  enabled  to  adjust  the  wheel  to  the  correct  position 
in  order  to  obtain  proper  commutation  under  all  conditions. 
The  armature  of  the  motor  is  short-circuited  at  starting, 
in  order  to  convert  the  machine  into  a  motor  of  the  repul- 
sion type  under  starting  conditions. 

The  motor  is  placed  vertically  over  an  intermediate 
crankshaft  located  midway  between  the  two  drivin"-  axles. 
The   intermediate   crankshaft   hearings   are   constructed    in 


nuini    speed    nl    4_v5    mile.--    ])er    hour.      The    loc(inioti\ 
equipped  with  a  single-phase  motor  having  an  hourly  . 
ing  of  800  hp.     The  method  of  regulating  the  torque  of  ' 
motor  differs   from   that   employed   with   the  motor  on  ■ 
passenger  locomotive.     The   direction  of  rotation  anc' 
torque    are    varied   by    mechanically    shifting   the   bru ' 
The  axis  of  the  brushes  is  moved  from  the  neutral  po.'  ■ 
to  one  side  or  the  other  according  to  the  desired  dire   ' 
of  travel,  the  brushes  being  shifted  by  means  of  a  r<,' 
driven  by  a  screw  mechanism.     .Additional  torque  re  1 
tion   at  high  speeds  is  obtained  by   altering  the  impr  ■' 
voltage  by  means  of  a  transformer.     Good  commutatii  ■ 
all  speeds  is  insured  by  regulating  the  ratio  of  the  tur  ■' 
the  main  windings  and  in  the  compensating  windings.    '" 
is  made  of  an  intermediate  crankshaft  as  is  done  0  tl" 
passenger  locomotive.     However,   the  motor  is  not  f'-^'' 
vertically  over  the  intermediate  crankshaft,  but  is  arnjeo 
in  such  a  manner  that  the  driving  rods  form  an  ans   "f 
45  deg.  with  the  horizontal. 

SPECIAL  LOCOMOTIVE. 

A   third   locomotive   which   is   now  being  built  has'eeii 
ilr-sio-ned    for   drawing   express   trains   at   speeds  up 


N'OVEMBER     18,     191  I. 


ELECTRICAL     WORLD 


1245 


miles  per  hour  and  heavy  freight  trains  at  lower  speeds. 
The  loconiotive  will  be  etiuipped  with  two  motors.  ea"ch 
having  an  hourly  rating  of  900  hp.  This  loconiotive  will 
differ  appreciably  from  the  other  two  designs,  both  in  its 
external  construction  and  in  its  system  of  control.  Varia- 
tion of  the  voltage  impressed  on  the  motor  will  be  effected 
by  an  induction-type  regulator  instead  of  by  a  step-by-step 
regulator.  There  will  be  four  driving  a.xles  arranged  to 
permit  the  development  of  the  nia.ximum  tractive  effort. 
The  motors  will  drive  the  axles  by  means  of  the  parallel 
crank  arrangement,  the  design  being  such  that  only  one  in- 
lermediate  crankshaft   will  be  required. 

OVERHEAD-LINE  CONSTRUCTION. 

Use  is  made  of  a  single  overhead  contact  wire  of  hard- 
drawn  copper  wire,  operated  at  10,000  volts  to  ground. 
This  wire  is  held  in  alignment  by  the  usual  catenary  ar- 
rangement, the  messenger  cable  being  of  galvanized  steel. 
Special  attention  has  been  paid  to  the  insulation  of  the  mes- 
senger cables  and  contact  wires.  The  contact  wire  is  sup- 
ported at  intervals  of  about  20  ft.  by  hangers  connected  to 
the  catenary  messenger  wire.  The  catenary  bridges  art- 
placed  about  246  ft.  apart.  The  overhead  line  is  sectional- 
ized  about  every  .■5300  ft.  The  center  of  each  section  is  rig- 
idly anchored,  while  the  two  ends  are  kept  taut  by  automatic 
tension  devices,  so  that  the  supporting  wires  are  under  ap- 
I'.roximately  the  same  tension  at  all  temperatures.  For 
this  purpose  use  is  made  of  tension-regulating  weights, 
which  are  installed  at  the  ends  of  the  sections.  .\t  each 
catenary  bridge  and  anchor  bridge  the  insulation  to  ground 
is  provided  by  two  disk  insulators  placed  in  series.  The 
brackets  which  carry  the  trolley  wire  are  equipped  with 
one  bell  and  one  grooved  insulator,  to  secure  double  insula- 
ticm  from  ground.  The  contact  wire  is  staggered  as  much 
as  20  in.  from  the  center  line  of  the  track,  in  order  to  in- 
sure uniform  wear  of  the  current  collectors. 

HIGH  TENSrON  UNDERGROUND  TRANSMISSION. 

Energy  for  operating  the  railway  is  received  at  a  sub- 
station in  Bitterfeld  at  60.000  volts,  the  emf  being  lowered 
to  10,000  volts  by  means  of  two  15-cycle,  single-phase 
transformers  rated  at   1800  kva.     The  energy  is  generated 


which  a  choice  will  be  made  when  the  distance  is  increased 
to  such  an  extent  as  to  reipiire  the  use  of  the  higher  volt- 
age. For  this  purpose  there  have  been  installed  three  in- 
dependent 60,000-volt,  single-phase  transmission  lines  be- 
tween the  generating  station  and  the  one  substation  thus 
far  equipped.     One  of  these  is  an  aerial  line  and  the  other 


two  are  underground  circuits.  Naturally  the  greatest  inter- 
est centers  around  the  underground  circuits,  which  are 
unique  in  being  operated  at  the  highest  voltage  ever  used 
commercially-  on  underground  cables. 

Although  delivering  an  em  I  of  60.000  volts,  each  indi- 
vidual cable  is  subjected  to  only  30,000  volts,  two  distinct 
single-conductor  lead-covered  grounded  cables  being  used 
for  the  two  conductors  of  each  60,000-volt.  single-phast 
circuit.  One  set  of  cables  was  built  by  the  Felten  &  Guil- 
leaume-Carlswerk  company  and  another  by  the  Siemens- 
Scbuckert  company-. 

The  conductors  of  the  Felten-Guilleaume  cables  are  of 
ci.pper  of  So.ooo-circ.  mi!  cross-secti'  n.  insulated  with  pre- 


in  a  station  at  Muldenstein,  about  5  miles  from  the  Bitter- 
feld substation,  .\lthough  the  very  short  distance  of  trans- 
mission would  not  require  a  transmission  emf  higher  than 
the  distribution  value  of  10,000  volts,  yet  it  was  considered 
highly  desirable  to  use  an  emf  of  60.000  volts  ifi  order  to 
make  investigation  with  several  transmission  systems  from 


pared  paper.  The  cables  were  tested  to  40,000  volts  at 
40  cycles.  They  showed  the  following  characteristics : 
Insulation  resistance.  3450  megohms  per  km  (0.62  mile); 
capacity.  0.138  mfd.  per  km;  circuit  resistance,  0.308  ohm 
per  km. 

The   Siemens-Schuckert   underground  circuit  consists  01 
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two  single-conductor  aluniiniini  cables  having  a  cross-sec- 
tion of  100  sq.  mm  (197,300  circ.  mil,  about  equal  to  No.  4-0 
B  &  S  gage).  The  cable  is  of  the  lead-covered,  paper-in- 
sulated type,  but  with  a  covering  of  insulating  compound 
between  the  paper  and  the  lead  sheath  and  also  between 
the  lead  sheath  and  the  outer  covering  of  asphalt-iniprcg- 


sections  of  two-part  conduit  clay  piping  which  was  filled 
with  sand.  This  piping  was  not  considered  sufficient  pro- 
tection for  the  cables  where  installed  on  the  land  adjacent 
to  the  generating  station,  and  for  this  reason  a  layer  of 
thoroughly  baked  bricks  was  placed  over  the  clay  piping. 
The  cable  was  carried  over  the  railroad  bridges  in  wooden 


nated  jute  fiber.  The  cable  was  tested  with  50,000  volts 
between  conductor  and  sheath  after  completion;  this  enii 
corresponds  to  100,000  volts  between  the  outgoing  and  re- 
turn conductors.  The  cable  has  an  insulation  resistance  of 
2580  megohms  per  km,  capacity  of  0.1695  mfd.  per  km.  and 
circuit  resistance  of  0.268  ohm  per  km. 

LAYING  THE  CABLE. 

The  individual  lengths  of  the  Siemens-Schuckert  cable 
varied  from  2130  ft.  to  2700  ft.  An  interesting  method 
was  employed  in  laying  the  cable.  The  cable  drums,  weigh- 
ing about  15,000  lb.  including  cable,  were  mounted  on  rail- 
road flat  cars  equipped  with  wooden  jacks  so  that  the 
cable  could  conveniently  be  taken  to  the  place  where  it  was 


cases  having  a  packing  of  tar  pajier  and  filled  with  sand. 
Five  junction  boxes  had  to  be  installed  in  each  of  the 
two  cables  laid  in  the  trench.  These  boxes  were  mostly 
placed  in  the  slope  at  the  side  of  the  roadbed.  The  junc- 
tion boxes  consist  of  a  cast-iron  case  with  conical  ends 
which  were  soldered  to  the  lead  sheath  of  the  cable.  The 
aluminum  conductors  were  connected  by  means  of  clamps 
which  were  covered  with  insulating  paper  of  heavy  tex- 
ture. The  junction  bo.xes  were  then  filled  with  an  insu- 
lating compound.  The  joints  were  made  inside  of  wooden 
shacks  built  over  the  junction  places  on  account  of  the  cold 
weather,  the  laying  of  the  cable  having  taken  place  in 
November  and  December.  Two  layers  of  bricks  were 
placed  over  the  junction  boxes  to  protect  them  from  injury. 


to  be  laid  and  reeled  off  as  needed.  The  train  was  then 
moved  slowly  along  and  the  cable  was  reeled  off  and 
lowered  directly  into  the  cable  trench.  Each  day  two 
lengths  were  laid  side  by  side,  as  the  trench  could  not  be 
left  open  over  night.  The  trench  was  dug  about  26  ft. 
deep  alongside  of  the  outer  track.    The  cables  were  laid  in 


The  places  along  the  roadbed  where  the  boxes  were 
placed  are  indicated  by  enameled  signs.  The  position  of 
the  cable  is  shown  by  indicators  along  its  full  length.  The 
indicators  consist  of  inverted  cast-iron  bo.xes  which  are 
laid  almost  flush  in  the  ground.  On  the  inside  is  at- 
tached a  length  of  wire  cable,  and  to  the  other  end  of  this 
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1  cast-iron  cross,  which  is  laid  next  to  the  cable  and  which 
lets  as  an  anchor  for  the  box. 

Potheads  are  installed  in  the  power  plant  and  the  sub- 
lation.  They  consist  of  a  cast-iron  lower  part  and  an 
ipper  part  of  porcelain  with  a  metal  cover.  .  The  metallic 
ower  part  is  soldered  to  the  lead  sheath  of  the  cable.  A 
■rass  rod,  passing  through  the  cover  of  the  pothead,  is 
crewed  onto  the  aluminum  conductor,  and  to  this  are  con- 
ecied  the  conductors  to  the  busbars.  The  entire  pothead 
.as  filled  with  insulating  compound  after  connections  were 
lade. 

There  were  two  objects  in  placing  the  transmission  cir- 
uits  underground,  the  principal  one  being  the  immunity 
rom  atmospheric  disturbances  and  the  other  the  desire 
1  hide  them  from  the  view  of  any  rioters  or  invading  army 
1  case  of  war. 

OVERHEAD  TRAHSMISSION  SYSTEM. 

The  overhead  transmission  line  was  erected  to  forestall 
elays  through  the  possible  failure  of  the  underground 
ible  lines  and  also  to  determine  its  influence  on  neigh- 
ring  parallel  low-voltage  circuits.  Use  is  made  of  both 
ispension-type  and  pin-type  porcelain  insulators  and  of 
th  wooden  and  metal  poles.  The  two  wires  of  the  single- 
lase  circuit  are  mounted  on  either  side  of  the  poles  in 
horizontal  plane,  while  a  third  grounded  wire  is  placed 
ong  the  tops  of  the  poles.  This  wire  is  connected  to  all 
oss-arms  and  to  eight  iron  plates  buried  in  the  earth.  A 
ounding  guard  ring  for  protection  from  destructive  arcs 
placed  around  each  pin-type  Insulator.  All  insulators 
ere  tested  for  punctures  up  to  100,000  volts  and  for  arc- 
g  over  during  an  artificial   shower   up   to  80,000   volts. 

SINGLE-PHASE  GENERATION. 

The  station  at  Muldenstein  contains  at  present  only  one 
.nerating  unit,  a  15-cycle,  two-pole,  300-kw,  3000-volt 
emens-Schuckert  single-phase  generator  directly  driver 
:  900  r.p.m.  by  a  5000-hp  Allegemeine  steam  turbine. 
lere  are  at  present  four  Stirling  water-tube  boilers  oper- 
i'd  at  125  lb.  gage  pressure  and  375  deg.  C.  supertem- 
jrature.  The  completed  boiler  house  will  contain  four 
i>re  units  of  the  same  type  and  size. 
The  railway  section  now  in  operation  is  only  16  miles 
lig,  but  the  plans  contemplate  the  electrical  operation  of 
f   entire  line,  totaling  95  miles. 


HOW  FAR  WILL  A   TROLLEY-CAR  RUN  ? 


By  Nicholas  Stahl. 
drop  in  trolley-car  speed  toward  the  end  of  a  line 
from  power  house  to  substation  and  inadequately 
'd  is  familiar  to  every  rider. 

-e  conversant  with  first  electrical  principles  know  the 

'o  be  connected  in  some  way  with  the  amount  of 

•  passing  through  the  motors  and  realize  that  the  less 

ler  copper  the  greater  the  line  resistance  and  ohmic 

itside  the  motors  for  a  given  current  through  them. 

'  a  given   frictional  resistance  to  be  overcome  the 

d  torque   is   understood  to  be   proportional   to   the 

t   of  the   armature  current   and   the   field   flux,   and 

5  roughly  proportional  to  the  square  of  the  current 

■rdinary  series  railway  motors. 

L       he  initial  question  is  asked  and  the  following  example 

I    <^'i  in  the  hope  of  bringing  out  more  clearly  the  nature 

"•le  dependence  of  speed  upon  feeder-copper  capacity  and 

^uggestive  of  a  means  of  attack  upon  the  broad  question 

1!    o'eeder  distribution. 

;:  ^e  question  is,  of  course,  meaningless  until  certain  con- 
'<  ftts  are  determined.  Let  us  assume  then  an  ordinary 
,i  ""'urban  car,  weighing  40  tons  with  its  quadruple  equip- 
jt    ""t  and   average    load,   runs   past   the   power   house   at 


which  600-volt  current  is  fed  directly  into  a  No.  3-0  trolley 
wire  and  70-lb.  bonded  steel  rails.  No  feeders  are  supplied. 
Thirty-three-inch  wheels  are  used  and  a  common  gear  ratio 
of  18:66.  It  is  supposed  that  the  track  is  level  and  straight 
and  that  the  car  on  passing  the  power  house  has  reached  a 
steady  speed,  which  under  the  assumed  conditions  and  with 
modern  railway  motors  rated  at  60  hp  at  600  volts  would  be 
about  25.3  miles  per  hour. 

For  every  1000  ft.  from  the  power  house  there  is  inter- 
posed in  the  circuit  0.0618  ohm  of  resistance  from  the 
trolley  wire,  or  32.6  volts  drop  per  mile  per  100  amp  in  the 
circuit,  and  likewise  the  resistance  added  by  the  rails  con- 
tributes 3.54  volts  drop  per  mile  per  100  amp,  or  a  total  drop 
of  36.14  volts. 

The  problem  of  finding  how  far  the  car  will  run  without 
stalling  is  merely  to  find  from  any  approved  train-resistance 
formula  the  stalling  torque,  which  divided  by  the  number 
of  motors  on  the  car  gives  from  a  performance  curve  of 
the  motor  the  amperes  flowing  per  motor  when  the  motor 
stops  and  there  is  no  counter  emf.    This  current  multiplied 


BOO  Volts. 
Gear  Ratio  18;6fi  :t}'wiieels. 
Continuous  Capacity  -U  Amp.  at  300  Volts. 
-40     ■•        '•  400      •• 


M       lU        BU        80      lUO      120      140      160     180 
Ainporc^. 

Operating    Characteristics   of    Motor. 

by  the  motor  resistance  gives  the  drop  across  the  motor; 
the  difference  between  this  and  the  initial  600  volts,  divided 
by  the  drop  per  mile  for  the  current  flowing,  gives  the 
distance  to  standstill. 

A  standard  train   resistance   formula   is   Blood's,   which 
gives  resistance  in  pounds  per  ton  weight 


=  A  +  BM 


[-+|] 


M 


where  A  =  5.0,  B  =  0.12,  C  =  0.0014,  £)  =  35,  T  =  tons 
and  M  =  miles  per  hour.  At  stalling  only  the  first  term  is 
left,  or  5  ton  x  40  ton  total  or  50  lb.  per  motor.  The  motor 
curve  show-n  gives  this  tractive  effort  at  about  12  amp. 

The  total  resistance  of  the  motor  in  question  is  0.41  ohm, 
or  motor  drop  =  0.41  X  12  =  4.92  volts.  The  line  and  rail 
drop  is  then  600  —  4.92  =  595.08.  Assuming  the  full  paral- 
lel arrangement  of  the  control  has  been  undisturbed,  the 
total  current  is  48  amp,  making  the  total  drop  per  mile 

48 
36.14  X  =    17-35  volts,  and  so  the  distance  traveled 

595:08^ 
1735       -^   -^ 


1248 
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Of  course,  little  actual  dependence  can  be  placed  upon 
such  figures,  since  the  track  conditions  are  entirely  ideal 
and  the  curve  of  tractive  effort  has  been  exterpolated  for 
the  torque  sought,  but  relative  figures  are  often  equally  in- 
structive. I'^or  example,  had  the  more  usual  Xo.  4-0  trolley 
wire  been  used  with  the  same  rails  the  total  drop  per  mile 
for  48  amp  in  line  would  have  been  14.14  volts  and  the  cor- 
responding run  to  a  standstill  42.1  miles,  or  an  increase  of 
23  per  cent  nearly. 

By  a  similar  procedure  and  remembering  to  use  all  the 
terms  involved  in  the  train  resistance  fornuda.  two  other 
interesting  questions  are  readily  solved;  first,  what  will  be 


the  speed  at  a  certain  distance  from  the  power  iiouse  and 
second,  how  far  will  the  car  have  gone  when  its  speed  ha; 
become  of  a  certain  value  ? 

The  foregoing  has  purposely  (and  necessarily  )  taken  m 
stops  into  account,  so  that,  quite  apart  from  any  integratec 
or  root-mean-square  current  versus  speed  considerations,  ; 
little  calculation  of  this  simple  sort  will  frequently  throv 
encouraging  or  disconcerting  light  on  a  proposed  feede 
arrangement  and  will  obviate  propositions  like  one  recenth 
made,  which  involved  on  a  6oo-volt  service,  for  current  suf 
ficient  to  start  a  car  on  a  level  at  the  end  of  the  line,  a  rai 
and  line  drop  of  1623  volts. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


BOSTON  EDISON  NEW-BUSINESS  RECORD. 

Statistics  just  gathered  by  the  contract  department  of  the 
lidison  Electric  Illuminating  Company  of  Boston.  Mass., 
show  that  the  month  of  October,  1911,  was  the  best  in  point 
of  new  business  secured  since  the  compan)'  was  organized. 
Th<e  total  new  business  connected  in  the  record  months  of 
October  in  the  past  four  years  has  been  as  follows,  in  50- 
watt  equivalents:  1908,  34,806:  1909,  68.091;  1910,  72,879; 
191 1,  75,315.  In  the  month  just  closed  181 1  new  customers 
were  secured  and  the  installations  of  960  customers  in- 
creased in  capacity,  compared  with  1519  new  customers  in 
October,  1909,  and  642  increased  installations  at  that  time. 
The  figures  indicate  that  the  development  is  along  the  lines 
of  a  greater  popularization  of  electrical  service,  with  a 
notable  increase  in  the  number  of  small  users. 


SHORT  STRAW  CROP  PUTS  PREMIUM  ON   BALE 
SHAVINGS. 


The  wood  mills  which  have  installed  electric  drive  in- 
stead of  the  expensive  power  obtained  from  burning  their 
wastes  and  shavings  are  this  year  especially  profiting  by 
the  demand  for  baled  shavings  owing  to  the  short  straw 
crop.  As  a  result  of  this  partial  failure  a  premium  is 
already  placed  on   shavings   for  bedding   purposes. 

Those  mills  which  already  have  electric  drive  will  there- 
fore find  a  motor-driven  baling  machine  just  now  an  ex- 
cellent investment.  From  the  central-station  standpoint 
the  wood-mill  load  is  a  very  desirable  one  on  account  of 
its  long-hour  use  and  summer  load-factor.  Mill  operators 
who  put  in  electric  drive  invariably  find  that  they  can  sell 
their  refuse  at  a  profit  over  their  electric  bills,  besides  en- 
joying the  freedom  from  plant  operation  and  the  many 
advantages  of  motor  drive. 


can  gne  nuich  information  on  simple  circuits,  motor  aj 
plications,  heating  dj\'ices,  etc.,  supplementing  the  theorc 
ical  instruction  of  the  teacher  and  giving  an  opportunity  ft 
answering  many  questions  which  previous  lessons  ha\ 
stinmlated.  The  benefit  of  such  missionary  work  comt 
later,  of  course,  in  the  realization  by  the  rising  generatic 
of  the  possibilities  of  central-station  service  for  light,  he: 
and  power.  Several  large  companies  are  following  01 
this  plan   with  much  success. 


PRIZE     DESIGNS     FOR     STREET-LIGHTING 
FIXTURES. 

The  Municipal  Art  League  of  Kansas  City,  Mo.,  h 
offered  prizes  for  the  best  designs  for  street-lighting  fi 
lures  in  order  to  secure  an  effective  and  artistic  illuminatii 
system  of  the  business  streets.  The  Kansas  City  advert 
ing  committee  has  obtained  an  agreement  from  proper 
owners  to  install  equipment  along  one  block  on  Wain 
Street  as  a  demonstration.  Prizes  and  terms  in  the  conti 
are  as  follow's:  An  ornamental  lighting  standard,  14 
high,  to  provide  not  less  than  five  lamps,  first  prize  $. 
second  prize  $7.50;  an  ornamental  lighting  bracket  to  be  ; 
tached  to  the  present  steel  trolley  poles  of  Kansas  Ci 
to  be  not  more  than  6  ft.  long  and  provide  not  more  th 
four  lamps,  design  to  include  ornamental  base  for  I 
trolley  poles  at  pavement  level,  first  prize  $25.  second  pr 
$7.50.  Designers  are  referred  to  the  street-lighting  f 
tures  now  in  use  in  Paris,  Brussels,  Berlin.  Des  Moin 
Los   Angeles,   .\tlanta,   Denver   and   Minneapolis. 

Drawings  arc  to  be  submitted,  unmounted,  on  one  sht 
14  in.  X  20  in.,  with  single-line  border  and  plain  print  1 
tering  and  without  mark  of  identification,  on  or  before  D 
g.  1911. 


PUBLICITY  CAMPAIGN  IN    LOS  ANGELES. 


THE    CENTRAL-STATION   POWER   ENGINEER 
BEFORE  HIGH-SCHOOL  PHYSICS  CLASSES. 


Much  has  already  been  said  about  educating  the  public 
on  electrical  matters,  but  the  central-station  operator  who 
is  looking  ahead  at  the  problem  of  popularizing  electricity 
on  the  scale  necessary  for  its  fullest  development  will  find 
good  returns  following  a  little  time  taken  by  himself  or 
his  motor-drive  specialist  for  one  or  two  talks  before  the 
local  high-school  classes  in  physics  each  year.  The  in- 
structor will,  usually,  welcome  such  outside  aid,  and  the 
students  addressed  are  of  an  age  and  training  to  appre- 
ciate the  practical   subjects  handled.     The  electrical   man 


In  connection  with  the  construction  of  the  Los  .-^ngi  s 
aqueduct  and  the  development  of  an  elaborate  system  : 
electric-energy  transmission  from  plants  to  be  built  alu 
the  route  of  the  conduit,  considerable  discussion  is  takf: 
place  locally  in  regard  to  the  probable  market  for  the  (  - 
put  of  the  aqueduct  generating  stations.  In  order  to  ci- 
serve  the  existing  investment  of  private  companies  in  '- 
tributing  systems  in  Los  Angeles  and  secure  the  utiliza'  n 
of  the  aqueduct  energy  without  costly  duplications  i' 
ruinous  competition,  a  publicity  campaign  is  now  being  'f; 
ried  on  in  the  daily  press  of  the  city  under  the  auspice:  >t 
the  principal  central-station  interests.  The  situatior'S 
being  presented  to  the  public  by  frequent  bulletins,  kn'" 
as  "Electric  Talks,"  eight  of  which  have  now  appeareat 
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intervals  of  a  tew  days.  The  bulletins  review  the  early  ilc- 
velopment  of  electric  lighting  antl  motor  service  in  the 
Los  Angeles  district,  the  scarcity  of  dividends  in  the 
pioneer  years,  former  high  cost  of  service  in  coal-burning 
stations,  present  economy  of  energy  generated  in  hydro- 
electric plants  and  supplementary  oil-burning  steam  plants, 
ciiornuiiij  sro^^th  of  the  physical  systems  of  the  present 
companies,  efficiency  of  the  existing  distributing  apparatus 
and  circuit>,  and  the  financial  aspects  of  the  proposition 
to  establish  a  municipal  lighting  and  motor-service  busi- 
ness. The  evils  of  competition  are  reviewed,  and  the  dual 
plans  of  a  municipal  leasing  of  the  present  systems  of  dis- 
tribution and  the  sale  of  electricity  to  the  existing  com 
panics  for  distribution  under  their  present  organizations 
are  set  forth.  About  twenty  bulletins  are  to  be  published, 
with  the  object  of  facilitating  a  co-operative  arrangement 
within  the  financial  ability  of  the  city  for  the  sale  of 
electricity  from  the  aqueduct  plants  under  conditions  con- 
'  sistent  with  the  protection  of  the  existing  private  invest- 
ments and  the  benefit  of  the  general  public  from  the  aque- 
duct project. 


ELECTRIC-SIGN  CAMPAIGN  IN  ST.  LOUIS. 


.\s  a  result  ni  a  very  active  campaign  carried  on  by  the 
Union    Electric    Light   &    Power    Company,    of    St.    Louis, 
■  under  the  direct  supervision  of  Mr.  F.  D.  Beardslee,  com- 
mercial engineer,  there  have  been  a  large  number  of  elec- 
tric signs  erected  in  that  city  during  the  last  two  or  three 
months.     The   central-station   company   has   been   utilizing 
nearly  every  possible  medium  for  the  purpose  of  ''boosting" 
the  sign  business,  and  at  the  present  rate  of  progress  it 
looks  as  though  -St.  Louis  will  be  pretty  well  covered  before 
"he  campaign  is  over.     It  is  said  that  there  are  now  about 
rlectric  signs,  containing  80,000  lamps,  in   St.  Louis, 
leature  of  this  campaign,  and  an  unusual  one,  was  the 
luiication  by  the  Sf.  Louis  Republic  of  Sunday,  Oct.  29, 
yi  a  special  eight-page  electric-sign  section.     This  contained 
ictures  and  articles  about  the  numerous  electric  signs  of 
city,  based  on  the  "illumination  uplift"  which  has  been 
rent  in  that  center  within  the  last   few  years.     The 
ige  electric  sign,  it  is  said,  costs  the  advertiser  in  St. 
i<  from  $2.30  to  $3  a  week,  and  therefore  the  expense 
moderate   one.      One    of    the    most   elaborate   designs 
•rated  is  that  of  the  Illinois  Traction   System,  which 
orect  within  a  few  weeks  a  striking  sign  over  its  new 
enger  terminal  at  Twelfth   Street  and  Lucas  Avenue, 
central  feature  of  this  sign  will  be  a  representation  of 
uenirban  car  and  of  the  block-signal  system  which  is 
so  extensively  on  the  McKinley  lines. 
•  a  result  of  the  great  increase  in  the  number  of  electric 
^  and  the  attention  which  has  been  attracted  by  them 
ivement  is  on  foot  to  secure  a  modification  of  the  city 
:iance  relating  to  electric  signs,  which  prohibits  signs 
■  extending  more  than   iS  in.  over  the  sidewalk.     With 
IT  safeguards  to  secure  safety  it  is  thought  that  this 
ision  may  be  amended  to  give  a  broader  scope  to  the 
ric  signs.     It  is  pointed  out  that  no  one  ever  heard  of 
lectric  sign  properly  supported  falling  to  the  ground. 
•IS  these   features  add  greatly  to  the  brightness   and 
ictiveness  of  the  city  there  seems  to  be  some  demand 
1  greater  latitude  in  relation  to  projecting  signs. 


PROPOSED  SIGN  ORDINANCE  IN  PITTSBURGH. 

sign  ordinance  recently  introduced  into  the  City  Coun- 
t  Pittsburgh  would  very  materially  affect  the  electric- 
business.  Every  sign  and  signboard  in  the  city  is  to 
xed  $2,  and  a  bond  of  $5,000  is  demanded  to  indemnify 
city  against  loss,  damage   or  injury.     Violations   are 


subject  to  forfeits  not  exceeding  $100,  and  default  in  pay- 
ment will  result  in  a  sentence  of  thirty  days  in  jail.  It  is 
further  provided  that  before  any  sign  shall  be  erected  a 
permit  must  be  secured  from  the  Department  of  Public 
Safety.  In  addition  to  this,  the  owner  must  secure  within 
ten  days  of  the  erection  a  maintenance  permit,  which  must 
be  renewed  annually. 

The  portion  of  most  interest  to  electrical  men,  however, 
is  the  provision  which  limits  the  distance  any  sign  not  an 
electric  one  may  project  over  the  sidewalk  to  i  ft.  Electric 
signs,  however,  when  vertical  may  project  4  ft.  beyond  the 
building  line,  and  horizontal  ones  may  extend  to  the  curb. 
If  the  two  sides  are  exposed  to  public  view,  both  must  be 
illuminated.  No  more  than  two  lines  of  letters  are  per- 
mitted, and  each  letter  must  be  formed  by  electric  bulbs 
not  more  than  4  in.  apart  and  of  not  less  than  4  cp  each. 

A  further  provision  is  that  the  border  beyond  the  letters 
shall  not  exceed  3  in.,  and  no  sign  shall  be  more  than  2.5  ft. 
wide.  The  ordinance  also  provides  that  each  and  every 
bulb  of  the  electric  sign  shall  be  lighted  at  or  before  dark- 
ness and  shall  be  kept  lighted  until  midnight,  at  least,  on 
every  day  in  the  year,  and  each  bulb  thereon  shall  he  re- 
newed by  a  fresh  bulb  every  time  one  burns  out. 

These  provisions  are  very  strict,  and  while  in  many  cases 
they  would  be  advantageous  to  the  company  supplying  en- 
ergy, yet  in  others  they  impose  such  restrictions  on  the 
sign  owner  that  it  is  doubtful  whether  it  would  help  the 
sign  business.  It  is  very  doubtful  if  the  ordinance  will 
pass  in   its  present   form. 


CHANGES    IN    ELECTRIC    PLANT    AT    TRINIDAD, 
COL. 


The  Federal  Light  &  Traction  Company,  of  New  York, 
has  recently  come  into  control  of  the  Trinidad  gas,  electric 
light  and  traction  properties  and  is  operating  these  utilities 
under  a  local  conqwny — the  Trinidad  Electric  Transmission, 
Railway  &  (Jas  Company.  Chief  Engineer  W.  .\.  Haller  is 
spending  some  months  completing  the  rebuilding  of  the 
main  power  plant  and  the  installation  of  new  equipment. 
The  storage  battery  formerly  used  is  now  completely 
abandoned. 

The  power  station  when  complete  will  consist  of  a  boiler 
house,  95  ft.  X  100  ft.  by  50  ft.  extreme  height;  an  auxil- 
iary room  for  boiler-feed  pumps,  draft  fans,  etc.,  120  ft.  x 
40  ft.,  and  the  same  height  as  boiler  house;  an  engine-room, 
.30  ft.  X  140  ft.,  extreme  height  40  ft.,  and  a  transformer 
and  switchboard  room,  40  ft.  x  140  ft.,  extreme  height  40 
ft.  All  sections  are  separately  roofed,  but  communicate 
through  doors,  with  large  trussed  opening  between  engine 
and  switchboard  sections.  All  roofs  are  of  corrugated  iron 
on  unprotected  steel  trusses,  spanning  from  30  ft.  in  the 
engine-room  to  140  ft.  in  the  auxiliary  room.  Cranes  are 
installed  in  engine  and  switchboard  rooms  and  all  sup- 
porting walls  pilastered  for  roof  truss  and  crane  supports. 
The  present  engine-room  equipment  consists  of  a  500-kw, 
a  looo-kw  and  a  2500-kw  We.stinghouse-Parsons  three- 
phase,  2300-volt  turbo-generator  units,  with  induction  mo- 
tor-driven Le  Blanc  jet  condensers  for  the  smaller  units 
and  turbine-driven  Le  Blanc  condensers  for  larger  units. 
The  2300-volt,  loo-hp  induction  motor  and  one  loo-hp 
Westinghouse  marine  engine  drive  the  exciter  units.  Space 
is  provided  for  two  additional  turbine  units.  The  floor,  its 
supports  and  its  foundations  are  of  reinforced  concrete. 

The  switchboard  comprises  direct-control  panels  for  gen- 
erators, 2300-volt  feeders  and  rotary  converters  with  trolley 
feeders.  Remote  control  panels  are  used  for  22,000-volt 
oil  switches,  besides  manual  control  on  feeder  switches. 
The  switchboard-room  is  of  fireproof  construction  with 
barriers  for  oil  switches  and  separate  wireways  for  differ- 
ent sets  of  feeders.    The  arresters  are  of  the  aluminum-cell 
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type  on  the  high-tension  feeders.  The  water-cooled,  oil- 
insulated  station  transformers  are  isolated  by  concrete  bar- 
riers from  the  switchboard  division  and  arrangements  are 
provided  for  rapid  draining.  They  are  at  all  times  visible 
to  the  switchboard  operator. 

The  boiler-room  is  provided  with  a  coal  and  ash  conveyor 
and  a  coal  crusher,  each  operated  by  a  20-hp,  440-volt  in- 
duction motor  controlled  from  the  boiler-room  floor.  Slack 
or  mine  run  bituminous  coal  from  neighboring  coal  mines 
is  the  fuel.  The  bunker  storage  capacity  in  twelve  steel 
units  under  the  roof  of  the  boiler-room  is  300  tons,  hop- 
pered  discharge  being  provided  to  stokers.  Four  new 
6oo-hp  Parker  water-tube  boilers  in  two  banks,  equipped 
with  Green  stokers,  engine-driven,  are  installed  at  the 
south  end  of  the  boiler-room.  The  old  equipment  on  the 
north,  which  will  also  bo  provided  with  stokers,  consists 
of  four  250-hp  Franklin  and  four  300-hp  Taylor-Altman 
water-tube  boilers,  all  with  independent  steam  connections. 
Sturtevant  engine-driven  fans  and  self-supporting  steel 
stacks  handle  furnace  gases.  The  plant  is  wired  in  iron 
conduit,  equipped  with  metal  waste  cans,  metal  lockers, 
tetrachloride  fire  extinguishers  and  represents  the  best 
steam  power  house  construction  in  the  Rocky  Mountain 
region. 

In  addition  to  energy  for  local  lighting  and  motor  service 
and  a  traction  line  not  yet  self-supporting,  the  company 
will  distribute  energy  to  the  coal-mining  tipples,  hoists. 
etc.,  which  are  very  numerous  and  provide  a  very  desirable 
and  permanent  character  of  load,  partly  for  twelve  hours 
per  day  and  partly  for  constant  duty. 


SOME  SELLING  POINTS. 


Men  who  sell  electricity,  like  all  other  salesmen,  are  the 
recipients  of  much  advice.  Some  of  this  advice  is  good, 
some  rather  platitudinous.  To  the  former  class,  it  is 
thought,  belong  the  hints  given  in  a  paper  entitled  "Some 
Considerations  Involved  in  Selling  Light  and  Power,"  read 
by  Mr.  Egbert  Douglas,  sales  manager  of  the  Milwaukee 
Electric  Railway  &  Light  Company,  at  a  recent  meeting  of 
the  Milwaukee  Company  Section  of  the  N.  E.  L.  A.  A 
few  of  these  suggestions  are  given  in  the  following  par- 
agraphs : 

"The  sale  of  electricity,  while  it  is  measured  in  units, 
is  not  like  the  sale  of  unit  articles.  It  is  distinctly  a  con- 
tinuous service  to  go  on  year  after  year." 

"There  is  no  mystery  about  the  arts  of  applied  electricity, 
but  there  is  a  good  deal  of  fogginess  in  the  minds  of 
people  about  them.    It  is  up  to  us  to  clear  this  away." 

"Remember  that  the  susceptibility  of  man  to  new  im- 
pressions is  a  variant,  rapidly  diminishing  in  its  power 
with  advancing  years.  So  do  not  be  discouraged  with  any 
'prospect'  who  is  slow  coming  over." 

"If  there  is  doubt  as  to  the  advisability  of  electrification, 
the  salesman  should  carry  his  doubts  to  his  superior,  and 
if,  after  an  office  consultation,  it  is  deemed  that  electrifica- 
tion is  not  an  economical  move,  then  the  customer  must 
be  told  so  plainly.  Your  company  wants  no  dissatisfied 
customer  on  its  lines.  While  there  are  conditions  prevail- 
ing in  some  plants  where  the  purchase  of  energy  is  inad- 
visable, they  are  mighty  few." 

"In  our  hurried  life  there  is  a  constant  temptation  to 
be  rude  and  curt  with  people,  particularly  when  the  proba- 
bility of  future  dealing  with  them  is  small.  Consequently 
busy  employees  are  prone  to  show  scant  courtesy  to  the 
public.  Thus  the  industrious  meter-reader  may  be  inter- 
viewed by  a  customer  with  a  definite  complaint.  If  the 
meter  man  curtly  informs  him,  'That  is  not  my  business; 
you  must  see  the  company:  my  job  is  to  report  the  meter 
reading,'  the  customer  will  have  just  reason  to  feel  angry. 
The  complaint  should  be  received  courteously  and  reported, 
but  no  effort  should  be  made  to  adjust  the  matter." 


"Wlierc  the  service  is  sold  in  competition  it  is  necessaryll 
to  know  the  quality  of  the  competitive  service  thoroughlyil 
well." 

"Questions  will  arise  as  to  the  merits  of  respective  propo-|| 
sitions,  and  the  salesman  must  be  on  his  guard  againstjl 
'knocking'  the  competitive  commodity  or  service.  It  has  it! 
good  points,  or  it  would  never  have  been  adopted  or  con 
up  for  consideration.  In  discussing  a  competitive  propcj 
sition  the  salesman  should  dwell  upon  the  superior  merit 
of  the  service  he  sells  and  endeavor  to  fill  the  prospective 
customer's  mind  with  his  viewpoint.  Never  begin  a  dis- 
cussion of  competitive  service,  nor  allow  yourself  to  be 
drawn  into  a  discussion  of  it,  except  under  pressure.  The 
discussion,  being  forced,  should  be  carried  on  with  the 
kindliest  expression  toward  the  competitive  point  of  view 
Endeavor  to  put  yourself  in  the  position  of  the  prospective 
customer.  Frequently  a  prospective  customer  will  say 
'Now,  Mr.  Jones,  you  seem  to  know  all  about  both  of  thest 
propositions.  Would  you  install  electric  service  yoursel: 
if  you  owned  my  factory?'  Then  comes  the  opportunit) 
for  the  salesman  to  'get  in  his  work.'  Rapidly  he  put; 
himself  in  the  position  of  the  factory  manager  and  suggest: 
again  the  advantages  of  his  proposition  for  his  plant." 

"Factory  lighting  is  not  attractive  business.  It  is  ; 
peak  on  our  winter  peak  and  does  not  usually  exceed  501 
hours'  use  per  year." 

"One  of  the  most  important  things  for  a  salesman  ti 
look  out  for  when  he  gets  a  contract  is  to  get  it  'clean, 
so  that  it  becomes  unnecessary  to  make  several  trips  bad 
and  forth  to  the  customer  and  unnecessary  to  confer  abou 
it  with  other  men  in  the  company.  The  contract  simpl 
takes  its  routine  course  through  the  office.  That  is  what  th 
system  is  for." 

"Be  on  your  guard  against  leaving  a  customer  with  er 
roneous  impressions  of  what  he  is  purchasing." 

"When  a  manufacturer  gets  a  'black  eye'  in  a  given  tei 
ritory,  due  to  poor  product  or  improper  selling  tactics,  h 
may  withdraw  from  that  territory  and  begin  his  sellin 
effort  in  a  virgin  field.  The  central  station  cannot  do  thi 
Our  customers  are  our  neighbors,  and  we  have  to  liv 
on  terms  of  friendliness  with  them  forever.  Quarrel 
misunderstandings,  rude  treatment  and  unfair  tactics  niui 
be   scrupulously  avoided." 


CENTRAL-STATION   SERVICE   AT  CHEYENNE. 


Electrical  service  is  rapidly  becoming  popularized  • 
Cheyenne,  the  capital  city  of  Wyoming,  under  the  manag 
ment  of  interests  identified  with  the  Northern  Colorat 
Power  Company.  Cheyenne  is  a  typical  Western  city 
close  touch  with  the  great  grazing  industry  which  fern 
the  chief  occupation  of  the  State,  and  it  is  an  importa: 
railroad  and  distributing  center  of  about  11,000  inhabitant 
being  located  on  the  main  line  of  the  Union  Pacific  syste 
between  Omaha  and  the  Pacific  Coast,  about  106  mil 
north  of  Denver.  Four  miles  south  of  the  city  is  iocat' 
the  important  military  post  of  Ft.  Russell,  whose  popul 
tion  approximates  4000,  representing  practically  eve 
branch  of  the  army  service. 

Central-station  facilities  in  Cheyenne  and  Ft.  Russell  a 
supplied  by  the  Cheyenne  Light,  Fuel  &  Power  Compa 
from  a  steam  generating  plant  located  about  }i  mile  frc 
the  business  center  of  the  citv,  at  the  intersection  of  Re 
and  Seventeenth  Streets.  At  present  there  is  no  conni 
tion  with  the  lines  of  the  Northern  Colorado  Power  Co 
pany,  but  with  the  extension  of  the  latter  system  in  cc 
nection  with  electric  irrigation  work  in  the  district  noi 
of  Greeley  and  Ft.  Collins  it  is  probable  that  the  two  s'- 
tems  will  be  brought  into  operating  contact.  The  existi; 
plant  in  Cheyenne  was  purchased  about  four  years  ago 
the   present   interests,   and   while   the   station   contains   ' 
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direct-connected  steam  geiieratinj;  equipment,  it  illustrates 
how  an  old  plant  can  be  improved  and  utilized  in  extending 
a  successful  service. 

The  plant  is  burning  Colorado  lignite  coal  costing  about 
?2  per  ton  delivered  at  the  boiler-room,  the  heating  value 
of  the  fuel  being  9500  thermal  units  per  pound.  The  sta- 
tion is  at  an  altitude  of  about  6000  ft.  above  sea  level, 
and  is  equipped  with  six  water-tube  boilers,  two  units  being 
6oo-hp  Franklins  and  four  Babcock  &  Wilcox  boilers  hav- 
ing a  total  rating  of  750  hp.  The  operating  steam  pressure 
is  160  lb.,  without  superheating.  Natural  draft  is  employed, 
and  there  are  three  stacks  of  steel  in  service,  one  being 
66  in.  in  diameter  and  175  ft.  high  and  the  other  two  60  in. 
in  diameter  by  125  ft.  high  each.  The  smaller  stacks  are 
provided  with  three  sets  of  guys  each  and  the  large  stack 
with  five  sets,  'i-in.  and  J^-in.  stranded  steel  cables  being 
used  for  the  purpose  on  account  of  the  high  winds  preva- 
lent in  Cheyenne.  Hand  firing  is  employed,  and  feed 
water  is  purchased  from  the  city  mains.  .\  looo-hp  Coch- 
rane open  feed-water  heater  is  in  service,  and  three  feed 
pumps  are  installed,  all  being  of  Smith-Vaile  manufacture. 
One  pump  is  large  enough  to  handle  the  service  of  the 
entire  plant,  the  other  two  being  each  of  half  the  capacity 
of  the   former. 

The  electric  generating  equipment  is  partly  belt  and 
partly  motor  driven.  The  service  of  the  station  includes 
the  supply  of  direct  current  at  550  volts  to  the  Cheyenne 


,« 

- 

jfi  *  •*{ 

^              ^ 

S-^i-       i        -JM 

Ik.^^^-  ,  .JM    \  1 

1  i^   HPi 

IM 

■Hill' 

Night    View    of    Capitol    Avenue,    Cheyenne,    Wyo. 

Electric  Railway  Company,  which  operates  twenty-four 
hours  per  day  and  consumes  an  average  of  about  1700  kw- 
hours  in  that  period;  lighting  service  within  the  business 
center  of  the  city  from  a  network  of  Edison  three-wire, 
110-220-volt  mains;  street  lighting,  three-phase,  2300-volt 
lighting  and  motor  service  throughout  the  entire  district, 
and  exhaust  steam-heating  supply  within  the  center  of 
the  municipality.  The  normal  service  of  the  street  railway 
company  is  handled  by  four  cars,  from  twelve  to  fourteen 
cars  being  operated  at  times  of  heavy  travel.  The  railway 
system  imposes  a  maximum  instantaneous  load  of  about 
275  kw,  and  about  10  miles  of  track  is  covered  by  the 
car  service.  The  steam-heating  supply  is  delivered  to  the 
city  through  a  14-in.  main  leading  from  the  station  to  the 
center  of  distribution,  the  returns  being  brought  back  to 
the  plant  by  a  6-in.  main.  A  maximum  steam  pressure  of 
about  5  lb.  is  required  in  the  coldest  season.  In  general, 
the  steam-heating  service  covers  all  the  principal  buildings 
within  a  radius  of  I  mile  from  the  station,  including  hotels 
and  mercantile  establishments.  The  company's  rates  for 
steam  heating  have  not  as  yet  been  finally  established. 

The  engine-room  equipment  includes  five  Corliss  engines 
of  the  simple,  non-condensing  type,  four  being  rated  at 
300  hp  each  and  the  fifth  at  750  hp.  and  also  a  250-hp  high- 
speed Chuse  engine  and  a  similar  150-hp  Ideal  engine. 
The  electric  generating  apparatus  consists  of  five  2300-volt 
alternators   of  belted   type   having  a   combined   rating   of 


1200  kw,  delivering  three-phase,  60-cycle  current;  two  125- 
volt,  45-kw  generators,  and  one  75-kw,  250-volt  generator 
operated  on  the  Edison  three-wire  system;  two  55-kw,  125- 
volt  generators  directly  driven  by  a  125-hp,  2300-volt  syn- 
chronous motor;  and  for  the  railway  service  one  engine- 
driven.  250-kw,  550-volt  direct-current  generator  and  two 
motor-driven  synchronous  generators  having  a  total  rating 
of  160  kw.  Two  steam-driven  exciters  having  a  combined 
rating  of  105  kw  are  also  in  service,'  the  engines  being  of 
Erie-Ball  and  Westinghouse  make.  The  plant  burns  from 
30  tons  to  80  tons  of  coal  per  day,  according  to  the  season, 
and  is  operated  by  a  total  force  of  twelve  men,  divided  into 
three  eight-hour  shifts  per  day.  The  shifts  in  the  fire- 
room  are  even,  but  those  in  the  engine-room  overlap.  The 
output  of  the  plant  is  measured  and  controlled  at  a  switch- 
board aggregating  fourteen  panels  of  dark-finished  marble. 
The  coal  consumption  is  about  8  lb.  per  kw-hour,  including 
steam  heating. 

The  street-lighting  service  is  handled  by  4-amp  magnetite 
arc  lamps  and  by  special  ornamental  post  lighting  in  the 
center  of  the  city.  About  105  magnetite  lamps  are  in  serv- 
ice, two  fifty-light  constant-current  transformers  and  mer- 
cury-arc rectifiers  being  installed  at  the  station.  The  com- 
pany has  obtained  a  maximum  of  292  hours  burning  per 
trim  and  a  tube  life  from  the  rectifiers  of  3000  hours,  an 
unusually  long  service  in  each  case.  The  ornamental  light- 
ing, which  is  illustrated  in  the  accompanying  illustration, 
consists  of  an  installation  of  eight  iron  posts  per  block,  the 
posts  being  set  at  the  edge  of  the  curb  and  carrying  in  each 
instance  one  6o-watt  and  four  40-watt  multiple  tungsten 
lamps  which  burn  daily  until  11  p.  m.  The  60-watt  lamps 
are  installed  at  the  top  of  the  posts  and  are  about  12  ft. 
above  the  sidewalk,  the  smaller  lamps  being  10  ft.  above 
the  walk  and  hung  at  right-angled  axes  in  a  horizontal  plane. 
Translucent  globes  of  spherical  shape  surround  each  lamp. 
Energy  for  the  ornamental  lamp  service  is  taken  from  the 
company's  no-volt  secondary  alternating-current  network, 
and  the  price  charged  for  the  service  is  $3.75  per  cluster 
per  month.  The  standard  block  is  280  ft.  long  and  four 
clusters  are  installed  on  each  side  of  the  street,  the  cost 
of  the  service  being  defrayed  by  abutting  merchants  who 
own  the  posts.  About  no  clusters  are  now  in  service  and 
twenty-five  additional  units  are  shortly  to  be  installed. 
The  ornamental  lighting  is  switched  in  and  out  of  service 
by  the  company's  patrol,  and  the  regular  magnetite  installa- 
tion is  made  at  street  corners  without  interference  from 
the  tungsten  clusters.  The  magnetite  lamps  used  replace 
550-watt  direct-current  open-arc  lamps.  The  company  is 
also  planning  to  install  about  twenty-five  series-tungsten 
lamps  of  loo-watt  rating  in  the  centers  of  alleyways  be- 
tween parallel  streets  to  improve  the  illumination  of  these 
minor  passageways. 

Service  at  Ft.  Russell  is  supplied  over  a  three-phase, 
2300-volt  line  of  No.  4-0  copper  connecting  the  steam  plant 
of  the  company  with  a  substation  owned  and  operated  by 
the  government.  The  winter  weak  load  of  the  fort  is  about 
500  kw  and  the  maximum  energy  consumption  per  month 
is  about  50,000  kw-hours.  The  voltage  of  the  fort  feeder  is 
controlled  by  a  booster  regulator  at  the  power  station.  An 
extensive  installation  of  motors  in  the  fort  operates  ma- 
chinery in  the  repair  shops,  laundry  and  other  departments. 
.\  large  amount  of  lighting  service  is  also  required  at  the 
fort. 

Since  the  present  management  assumed  control  of  the 
Cheyenne  plant  the  station  has  been  improved  by  the 
lengthening  of  the  larger  stack  about  50  ft.,  thereby  in- 
creasing the  capacity  of  the  boiler  plant  by  over  150  hp; 
by  the  rewiring  of  the  switchboard  to  secure  greater  sim- 
plicity of  operation  in  times  of  emergency ;  by  the  installa- 
tion of  new  governors  on  the  engines  to  provide  for  the 
successful  operation  of  belt-driven  alternators  in  parallel, 
and  by  the  determination  of  a  new  location  for  the  feed- 
water  heater  at  a  height  about  15  ft.  above  the  feed  pumps. 
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tliercliy  providing  for  the  delivery  of  water  at  a  higlK-r 
temperature  at  the  boiler  intake  and  avoiding  the  breakage 
of  pumps  through  the  accumulation  of  vapor. 

The  company's  regular  commercial  lighting  rate  is  10 
cents  per  kw-hour  for  mercantile  ha.-.scs.  the  residential 
rate  being  12  cents.  The  rate  for  electric  power  service 
is  5  cents  per  kw-hour  plus  a  demand  charge  of  $1  per 
horse-power  per  month.  Sign  and  window  lighting  is 
carried  on  a  flat-rate  charge,  netting  the  company  about 
5  cents  per  kw-hour.  The  motor  service  in  Cheyenne  is 
mainly  of  the  smaller  power  type,  although  the  company 
supplies  energy  to  a  brickyard  just  outside  the  city  proper. 
the  load  being  of  the  long-hour  tyi)e  of  business  and  giving 
an  average  load  on  the  plant  of  about  100  hp.  Mr.  A.  ('.. 
Langenbach  is  local  manager  of  the  Cheyenne  company. 
reporting  to  Mr.  C.  H.  Williams,  general  manager  of  the 
.Vorthern  Colorado  Power  Compan\ .  rvmcr,  Cvl. 


Wiring  and  Illumination 


THE  DEPENDENCE  OF    VISUAL  ACUITY  ON    THE 
WAVE-LENGTH  OF  LIGHT. 


By  M.  Luckiesh. 

1  he  ability  to  distinguish  detail  depends  very  largely 
upon  the  spectral  character  of  the  light  which  enters  the 
eye.  This  is  due  to  the  fact  that  the  eye  is  not  achromatic. 
It  has  been  shown  bv  Dr.   Bell'  and  further  substantiated 
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Eye  piece  converted  into 
an  equiility  of  brightness 
pliotometer. 

Fig.    1 — Arrangement    of    Apparatus. 

by  the  writer"  that  monochromatic  light  has  greater  defining 
power  than  light  having  an  extended  spectrum.  The  region 
'ii  the  spectrum  having  the  greatest  defining  power  is  not 
well  established.  Mr.  J.  S.  Dow'  measured  the  acuity  in 
light  from  an  incandescent  electric  lamp  through  a  signal 
green  glass  and  a  red  glass  and  arrived  at  the  conclusion 
that  the  blue-green  end  of  the  spectrum  seemingly  shows 
superior  defining  power  for  near  vision.  Mr.  S.  W.  Ashe* 
used  red.  green,  blue  and  clear  glasses  with  an  incandescent 
electric  lamp  as  a  source.  He  found  acuity  less  for  the 
red  and  increasing  in  the  order — green,  blue  and  clear  glass 
for  the  same  illumination.  The  spectrum  through  clear 
glass  extends  presumably  over  a  greater  range  than  the 
colored  lights;  therefore,  owing  to  the  chromatic  aberra- 
tion of  the  eye  the  acuity  should  be  less  if  there  were  no 
other  factors  which  largely  influence  the  defining  power  of 
the  light.  According  to  Mace  de  Lepinay  the  more  re- 
frangible portion  of  the  spectrum  is  less  defining  than  the 
red  region.     Others  have  investigated  the  question,  but  to 
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tile  writer's  knowledge  none  has  used  monochromatic  light 
of  equal  intensity  throughout  the  spectrum. 

Owing  to  the  conflicting  results  mentioned  and  the  fact 
that  in  most  of  the  previous  work  the  spectral  character 
of  the  lights  used  is  not  stated,  it  seemed  of  interest  to 
determine  the  defining  power  of  various  regions  on  the 
spectrum.  In,  order  to  eliminate  as  far  as  possible  the 
chromatic  aberration  of  the  eye  a  narrow  portion  of  the 
spectrum  was  used,  the  light  which  entered  the  eye  being 
therefore  practically  nionochromat'c.  A  diffraction  spec- 
trum rather  than  a  refraction  spectrum  is  to  be  preferred 
on  accouht  of  the  character  of  the  dispersion  of  a  prism. 
However,  it  is  easier  to  obtain  an  intense  spectrum  by  the 
use  of  a  prism,  and  on  account  of  the  low  luminosity  values 
of  the  extremes  of  the  spectrum  it  is  necessary  to  start 
with  the  h'ghest  possible  intensity. 

The  apparatus  used  by  the  author  is  shown  diagrammat- 
icallv  in  Fig.  i.  .V  Hilger  constant-deviation  spectroscope 
was  used  and  the  various  parts  of  the  spectrum  were  viewed 
consecutively  through  the  eye-piece,  a.  The  width  of  the 
eye-piece  slit  could  be  varied  At  will  by  means  of  the  slides 
h  h,  and  a  very  narrow  portion  of  the  spectrum  could  be 
viewed.  The  Ives  acuity  object  c,  described  in  the  Elec- 
trical World  for  April  14,  1910,  was  illuminated  by  a  500- 
watt  tungsten  lamp  in  a  parabolic  reflector.  From  this  an 
illumination  of  1700  ft.-candles  was  obtained  at  I  ft.  from 
the  tip  of  the  lamp.  The  light  was  directed  on  a  ground 
glass  d  in  front  of  the  acuity-test  object.  The  acuity 
object  consists  of  two  black  line  gratings  placed  face  to 
face,  ^\'hen  these  are  revolved  relative  to  each  other  on 
axes  perpendicular  to  their  plane  faces  interference  bands 
are  obtained  of  varying  width,  depending  upon  the  angle  of 
relative  displacement.  The  lines  are  always  equal  in  width 
to  the  transparent  spaces  and  therefore  the  total  flux  of 
light  is  constant  regardless  of  the  relative  displacement  of 
the  two  gratings.  By  revolving  the  drum  c  the  width  of  the 
lines  can  be  decreased  until  they  become  too  small  to  be 
distinguished.  These  lines  were  focused  on  the  collimator 
slit  /  by  the  lens  ^g".  The  drum  was  actually  turned  by  means 
of  a  pulley  and  belt.  A'.  The  position  of  the  drum  was  read 
by  means  of  the  telescope  i.  These  conveniences  were 
added  in  order  to  eliminate  the  distraction  arising  from 
undue  shifting  of  the  head  or  body  in  taking  observations. 
The  drum  readings  are  very  approximately  proportional 
to  acuity.  In  the  eye-piece  there  is  a  pointer,  normally 
used  as  an  index  when  the  spectroscope  is  used  for  deter- 
mining wave-lengths.  On  this  pointer  was  cemented  a 
small  piece  of  magnesia-coated  cardboard,  which  was  illu- 
minated by  the  light  from  the  lamp  ;',  reflected  from  the 
small  mirror  o.  This  cardboard  formed  one-half  of  the 
field  of  an  equality-of-brightness  photometer.  The  shape  of 
the  field  is  shown  in  enlarged  detail  in  the  lower  right-hand 
corner  of  Fig.  i.  i"^'  represents  the  portion  of  the  spectrum 
being  viewed.  Across  this  are  seen  the  lines  of  the  test 
object  when  the  drum  e  is  in  such  a  position  that  the  lines 
are  coarse  enough  to  be  visible ;  mm  shows  the  magnesia 
surface,  whose  top  edge  is  inclined  away  from  the  observer, 
enabling  it  to  receive  light  from  the  mirror  0.  The  lamp  / 
was  all-fro.sted.  producing,  therefore,  an  even  illumination 
on  mm.  The  normal  focusing  distance  for  the  writer's  eye 
is    about    14   in. 

The  procedure  was  as  follows:  The  voltage  of  lamp  ; 
was  set  at  a  value  which  gave  the  desired  illumination  on 
the  magnesia  surface  mm.  This  voltage  was  kept  constant 
throughout  one  set  of  observations.  The  illumination  on 
the  te.st  object  was  varied  by  varying  the  current  through 
the  500-watt  lamp.  With  the  wave-length  drum  n  set  as 
far  as  practicable  toward  the  extreme  short-wave  end  of 
the  spectrum  and  with  a  constant  voltage  on  the  comparison 
lamp  several  settings  were  made  for  equal  brightness  by 
varying  the  current  through  the  500-watt  lamp.  Current 
readings  were  noted  for  each  setting  and  the  mean  value, 
was  used  while  the  acuitv  readings  were  obtained.    Durini; 
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he  settmgs  for  equal  brightness  the  drum  c  was  so  turned 
that  he  hues  of  the  test  object  were  ,00  small  to  be  visible 
The  lamp;  was  extinguished  while  ten  acuity  readings  ere 
made  by  revolv.ng  the  drum  .  until  the  lines  just  d  ao 
reared.  Fat.gue  was  elinnnated  as  far  as  possible  by  re'r 
■ng  the  eye  for  some  time  after  taking  a  nu  nber  of  ob 
servat,ons  at  each  wave-length  and  by  surting  at  different' 
pomts  m  the  spectrum.    A  2.5-mm  artificial  ptM^it  was  used 

The  data  obtamed  in  this  manner  are  shown'in  Fig  1% 
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).   2- Variation   of   Visual    Acuity   with    Wave- Length    of    Light. 

.hie  curves  which  extend  from  500  y.^  to  660  ,,.  The  or- 
ortLe  r  P'°?°'''°"^^  ^o  ^'i^"^'  acuity.  The  illumination 
on  the  inagnesia  surface  was  4.2  ft.-candles.  The  result- 
an    brightness  was  somewhat  lower  than  that  due  to  an 

Ilummation  of  4.2  ft.-candles  on  a  white  surface,  owing 
to    he  absorption  of  the  eye-piece  lenses  and  the  2.5-mm 

llwav?fir"'^"  'u'""'^  as   I   and   II;   however,   they 
,   f  ^ays  fell  withm  the  limits  of  these  two  curves.     Curves 

pectiv  v"nTfH°'''""'^'"  ''^  ™°'""'''-g  ^"d  afternoon,  re- 
S  i-'      /       ^ame  day,  illustrating  the  fact  that  visual 

'■  cur?i^for7h      "  r""'''  '""'=''°"-     C"^-  "I  -  a  mean 
alues  obtain'e7K       '  ''''■    ^'"'  ""^  P'°"^d  from  mean 
each  noin  K^-'   ^'^■"^g""?  about   fifty   observations   at 

hrouZuVr  "  TT""-  '^'^"^  observations  extended 
nroughout  a  period  of  two  weeks.  Curves  IV  and  V  are 
those  obtamed  by  two  other  observers.  They  represen 
^ean  values  ot  only  ten  observations  at  each  pofnt    ^ 

^P^ZuT^U^'T  '^'  '"""'  '"'°  '^'  ^'°'^'  ^^g'°"  of  the 
lamn     A   1  '  K  ''  r'"   '""'■'"'''^   '^  '^'   mercury-vapor 

'  h«ebrthtT  "i  ''""-^'  '^"''"^^  ''■'''  '^l^-"  ^o^  the 
sutsare^h  .^^^^'''^4^'"''578'"'   (d""'''^)-    These  re- 

'  writer  .    ,       "  '"  ^'^-  •3-    C"^^'^  ^'I  ^^as  obtained  by  the 

cur^e  V  Th"\''V  ""'  "^^  °''^"^'"  ^^'^  '-'I  obtained 
Dohifc  absolute   values   of   the   visual   acuity   for 

pomts  on  curves  VI  and  VII  are  approximately  theVme 
Ow,W  to,  T'l^T"  ""  '^'  '^""■"  ^hownin  Fig.  2. 
-hi  h^elce'th^  .'^'"^'  '"  '^'  "PP^'^^'"^  "^^  '=°"^'ants 
Jiffer  Shi  T^'^J,""'"  °f  F'g^-  ^  ^"d  3  to  visual  acuity 
trem^  K  ^  ^:  "  *^^  ^'■"^^'s  data  obtained  in  the  ex- 
cum  nT  >"'  Mf  *'^  ^P^'^'^"'"  ^^^  ^^'^""d  to  fit  his  mean 
-lotted  line.  ^""^^"^  """  ""'''"  ''"''''  ^'  '''°^^"  ^y  the 

and  blue'Javrw'Tf  ''"*  ''"  '''^"'■""^  '"  ^°^"^  f"""  '^^ 
'acuity  settinf^  •7°"'^.'^^"^^  appreciable  diflference  in  the 
in  the  spe  "fl'^  '^^''""  ^^^^  "«'  fo^"«^d  at  each  point 
the  work  kT-  ^'"'  '"^'  '"'"'^  °"'  '"  'he  first  part  of 
acuity  readt.ft!""^"''  """  ^°'  '"^  '^^  ^"^  taking 
•ng      Nev?  T  throughout  the  spectrum  without  refocus- 

' 'ooMM)  and  5'  '    '^"'    ^°'"'"^    ^°'"   hlue-green   rays 

'         '   ^"'^  ^<^"'t>-  readings  taken.     Finally  the  eye-piece 


Sf"rou'je"th  -"'-rtT'  ''  ^-  -  -'d  he^d^ttn  :J 
Ut  course,  the  natural  fluctuations  of  the  acuity  function 
are  so  large  that  the  possible  effects  due  to  difference  in 
focus   might   have   been   masked.     Througl  ouf  the   worL 

exSrin  th'sr'  '"''"  \°  '"''''  '^^  '■■"«  ^'  each  stZn 
except  in  the  series  just  described 

«„,„  and  brigl„™s,  a,  determined  a„  .tawn t  £  ae 
co,„pa„,,„g  lable.     The  n„i,  „,  „la,i,e  br,gl,,„is«  is  ,he 

V««1AT,0,     OP     ACU.T,     „„H     „,<;„,„„     A,     „,„,„„, 
WAVE-LENGTHS. 


illumination  used  throughout  the  work.  It  would  appear 
from  the  data  of  the  table  that  for  equal  variatioiTi, 
brightness    visual   acuity  varies   more   rapidlv  at     hT  ex 

mZII!\'  'P^'^"""'"  ''.^^"  ■■'  ^°"  ■"  'h'e  middle  region. 
At  580MM  a  decrease  in  visual  acuity  of  only  5  per  cent  is 
obtained   when   the   brightness   is   decreased   75   per   cint' 


Wine  LeiigtU  in  /;  '/ 
Fig.     3-Relative     Acuity     In     Mercury     Spectrun 


pan  ed  bv  a'lT  ^^'"\<=''-&^  '"  brightness  is  accom- 

vTl  F.V-  ,  J  1"-  T'  '''^"^'  '"  ^''"^'  ^<="i'y-  In  curve 
r,  \  ^;  ^',  '  ^'■'^'''"ess  at  436MM  must  be  increased  sev- 
e  a  hundred  per  cent  in  order  to  obtain  the  same  acuity  L 
tL'^^'^-  data  presented  in  the  table  arc  subject  to  the 

hm.tat.ons  necessarily  imposed  by  the  fact  that  each  va  ue 
of  relative  acuity  was  obtained  from  a  mean  of  only    e„ 

liaLTto'srr'frr''-  •"°"'^^"'  ^he  data  are  suAIcLuv 
reliable  to  show  that  variations  in  acuity  throughout  th'e 
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spectrum  cannot  be  considered  due  to  errors  in  brightness 
measurements.  Aside  from  the  above  argument,  it  might 
be  said  that  the  writer  obtains  at  ordinary  illumination 
practically  the  same  results  by  the  flicker  and  equality-of- 
brightness  methods,  and  settings  made  with  the  latter 
method  are  quite  consistent.  The  other  observers  have 
had  e.xperience  in  heterochromatic  photometry. 

In  drawing  conclusions  more  weight  is  given  to  curve 
111,  which  is  a  mean  curve  of  several  taken  under  identical 
conditions  so  far  as  they  were  under  control  of  the  ob- 
server. The  curves  obtained  by  the  two  other  observers, 
while  irregular  owing  to  the  fewer  observations,  show  the 
same  characteristics  as  shown  by  curve  III.  It  is  quite 
evident  that  visual  acuity  depends  not  only  on  the  spectral 
character  of  the  light,  but  also  on  the  wave-length.  The 
extremes  of  the  visible  spectrum  show  a  lower  defining 
power  than  the  middle  region,  the  maximum  acuity  appear- 
ing to  be  in  the  yellow  region. 

The  writer  realizes  that  the  data  presented  are  incom- 
plete; however,  the  work  was  unexpectedly  interrupted  and 
postponed  for  an  indefinite  period,  so  that  it  was  thought 
advisable  to  present  the  data  which  had  been  obtained. 
The  investigation  should  be  extended  throughout  a  wide 
range  of  illuminations  and  with  a  number  of  observers. 

The  writer's  thanks  are  due  Dr.  Herbert  E.  Ives  and 
Dr.  A  G.  Worthing  for  their  assistance  in  making  some 
of  the  readings. 


passageways  of  the  waiting-room  by  overhead  fixtures. 
The  ab.^encc  of  glare  is  most  striking,  no  less  so  than  the 
comfort  with  w'hich  the  traveler  may  read  while  waiting 
for  the  arrival  and  departure  of  trains. 


RECENT  TELEPHONE  PATENTS. 


i 


ADVANCED   TYPE  OF   WAITING-ROOM   SEAT 
LIGHTING. 


The  lighting  of  seats  in  the  waiting-rooms  of  steam- 
railroad  stations  is  one  of  the  most  neglected  details  of 
modern  illumination  practice,  and  not  a  few  railroad 
terminals  and  way  points  otherwise  admirably  equipped 
have  failed  utterly  in  the  matter  of  providing  comfortable- 
reading  facilities.  As  shown  in  the  accompanying  photo- 
graph, the  new  Santa  Fe  station  at  Houston,  Tex.,  con- 
stitutes a  notable  exception  to  the  foregoing  condemna- 
tion. In  the  main  waiting-room  of  this  building  each  seat 
i-;    provided    with    an    in<;tal1ation    of    twelve    i6-cp    incan- 


NEW  CIRCUITS. 
In  trunking  between  two  exchanges  where  one-way 
trunks  are  used  and  an  order  circuit  is  provided  over  which 
trunk  assignments  are  passed  each  trunk  line  must  be  pro- 
vided with  certain  automatic  signals  so  that  its  condition 
may  be  known  by  the  controlling  operator.  These  signals 
are  absolutely  necessary,  because  this  controlling  or  switch- 
ing operator  has  no  means  of  listening  upon  any  of  the 
trunks  to  note  its  condition.  One  of  the  necessary  signals  is 
a  lamp  which  indicates  when  the  desired  subscriber  has 
answered.  This  is  the  ringing  signal,  as  when  a  ring  is 
responded  to  this  signal  remains  extinguished  throughout 
the  connection.  Anotlier  is  the  disconnect  signal,  showing 
that  the  distant  operator  has  disconnected  from  the  trunk. 
.\  third  signal  is  known  as  the  guard  and  serves  in  case  of 
momentary  confusion,  as  it  shows  when  the  distant  end  of 
the  trunk  is  being  held  while  the  near  end  has  been  taken 
down.  It  is  this  signal  which  guards  against  a  reassign- 
ment of  such  a  trunk.  For  a  long  time  it  has  been  cus- 
tomary to  combine  two  of  the  signals  in  the  same  lamp, 
the  interpretation  depending  upon  whether  the  trunk  is 
connected  or  disconnected  at  the  controlling  end.  Common 
practice  combines  the  disconnect  and  guard.  Mr.  A.  D.  T. 
Libby,  of  Elyria,  Ohio,  feels  it  better  to  combine  the  ring- 
ing and  guard.  He  has  therefore  designed  and  patented 
trunk  circuits  to  accomplish  this.  His  patent  is  assigned 
to  the  Dean  Electric  Company. 

A  patent  granted  to  Mr.  C.  S.  Winston,  of  Chicago,  and 
assigned  to  the  Kellogg  Switchboard  &  Supply  Company, 
ilescribes  a  circuit  system  for  a  three-wire  central-energy 
system.     Cut-off  and  line  relav  are  provided  for  each  line. 


Seat    Lighting    at   Santa    Fe   Station,    Houston,   Tex. 

descent  lamps  mounted  on  the  under  side  of  an  inverted 
trough  of  translucent  glass  and  located  about  5  ft.  from 
the  floor  level.  The  glassware  and  lamps  are  carried  in  a 
neat  metal  frame  supported  on  short  posts  attached  to 
the  top  of  the  seat  back,  and  the  shape  of  the  reflecting 
surface  and  location  of  the  lamps  in  a  horizontal  row 
centrally  above  the  top  of  the  seat  backing  enable  a 
single  row  of  lamps  to  provide  light  for  the  readers  on 
each  side.  Each  seat  has  eight  compartments  on  each 
side,  so  that  each  row  of  twelve  lamps  provides  lighting 
facilities  for  si.xteen  persons,  in  addition  to  the  facilities 
for  general  lighting  furnished  through  the  aisles  and  main 


Central-Energy   Telephone   System. 

but  the  former  severs  the  line  lamp  circuit  but  leaves  the 
line  relay  connected.  The  cord  circuit  has  a  single  super- 
visory relay,  which  in  association  with  the  line  relay  forms 
the  battery-feed  circuit.  The  diagram  shows  the  details  of 
the  arrangement. 

NEW  APPARATUS. 

A  receiver  with  sheet-metal  shell  is  the  subject  of  a 
patent  issued  to  Mr.  W.  W.  Dean,  of  Elyria,  Ohio,  anc 
assigned  to  the  Dean  Electric  Company.  The  specific  fea 
ture  is  in  the  upsetting  of  the  metal  of  the  cap  and  bod; 
pieces  where  these  are  to  meet  so  that  there  will  be  sufti 
cient  thickness  of  stock  to  permit  of  threading. 
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The  patents  granted  to  Mr.  A.  A.  Jahnke,  of  Richmond, 
Cal.,  describe  two  transmitters.  One  is  the  usual  type  of 
transmitter  save  that  it  is  designed  for  high  currents  and 
must  have  cooling  devices.  The  electrodes  are  therefore 
made  hollow  and  a  circulation  of  liquid  is  arranged  through 
them.  The  body  wall  of  the  granular  button  is  of  porous 
substance,  and  it  at  the  same  time  serves  as  the  inner  wall 
of  a  hollow  annulus.  The  space  within  this  annulus  is 
filled  with  liquid  of  a  volatile  nature,  the  fumes  of  which 
pass  through  the  annulus  to  cool  the  granules.  The  second 
transmitter  is  of  novel  principle.  The  diaphragm  drives 
the  slide  of  a  three-way  cock  which  is  arranged  at  the 
juncture  of  three  liquid-conveying  ducts.  .'\  high-resistance 
liquid  approaches  the  cock  in  one  duct.  A  highly  conduct- 
ing liquid  approaches  through  a  second  duct,  while  the 
third  duct  conveys  away  the  mixture.  A  conducting  wire 
reaches  almost  to  the  cock  in  the  first  and  third  ducts.  The 
cock  is  so  arranged  that  the  high-resistance  liquid  supply 
is  reduced  as  the  low  resistance  is  increased.  Thus  the 
conducting  path  between  the  two  wire  terminals  is  varied 
in  resistance  to  correspond  to  the  vibrations  of  the 
diaphragm.  The  above  patents  are  assigned  to  the  National 
Wireless  Telephone  &  Telegraph  Company. 

Mr.  E.  L.  Persons,  of  Concord,  N.  H.,  is  the  inventor  of 
a  receiver  support.  An  L-shaped  arm  is  arranged  so  that 
if  the  receiver,  held  at  the  end  of  one  arm,  be  pressed  back 
by  the  ear  of  the  riser,  the  short  horizontal  arm  will  throw 
the  switch  springs  of  the  telephone  set. 


Letters  to  the  Editor. 


Visual  Acuity  and  Light  of  Different  Colors. 


'"(?  the  Editor  of  Electrical  World: 

■  Sir  : — I  have  read  with  interest  Mr.  J.  S.   Dow's  con- 
ribution  on  "Visual  Acuity  and  Light  of  Different  Colors," 
nd  your  editorial  in  the  issue  of  the  Electrical  World  for 
.)ct.  14,  1911,  in  which  are  suggested  explanations  of  the 
liflfcrence  in  the  results  obtained  by  various  observers  in 
;ie  work  published  by  the  writer  in  your  issue  of  Aug.  19, 
511. 
Mr.  Dow  calls  attention  to  a  well-known  fact  that  for 
ery  near  vision  it  is  generally  possible  to  focus  the  eye 
sr  blue  rays  while  much  difficulty  is  experienced  in  at- 
•mpting  to  focus  the  eye  for  red  rays.     The  reverse  is 
ue  for  distant  vision.     While  this  is  true  for  extremely 
rge  and  small  distances  of  vision,  differences  in  the  ease 
accommodation    for    red    and    blue    rays    become    less 
irked  for  vision  at  intermediate  distances.     In  fact,  at  a 
■nee  of  I   m,  at  which  the  writer  and  the  two  other 
^vers  viewed  the  test  object,  no  noticeable  difiference  in 
c  ease  of  accommodation  for  red  and  blue  rays  appeared 
•;d  none  of  the  observers  has  experienced  an  abnormality 
his  power  of  accommodation.     The  particular  results  of 
'e  three  observers  referred  to  in  your  editorial  w'ere  ob- 
*ned   with    lights   of   exactly   the   same    hue    and    would 
t;refore  come  to  a  focus  at  the  same  point,  thus  elimi- 
iting  any  effect  due  to  difficult  accommodation.    If  lights 
'  different  color  had  been  compared,  the  method  of  pro- 
cure would  have  tended  to  eliminate  any  difference  in 
*•  ability  to  focus  the  eye   for  rays  of  different  wave- 
'  gth.    The  eye  was  focused  on  the  lines  of  the  test  object 
31  the  lines  were  quickly  reduced  in  size  until  they  be- 
Cne  invisible.     This  operation  occupied  but  a  very  few 
Sends,  and  if  the  eye  was  fixed  on  the  lines  the  reading 
'■'s  taken  before  the  eye  had  time  to  relax. 

"he  writer  does  not  wish  to  appear  as  belittling  Mr. 
l-w's  remarks ;  however,  in  the  work  in  which  one  ob- 
S'ver  obtained  far  different  results  from  those  of  the 
^Mer  and  another  observer  differences  in   focus  cannot 


account  for  the  different  results,  because  the  focal  planes 
of  the  two  lights  were  identical.  Mr.  Dow's  remarks  apply 
when  comparing  lights  of  different  color,  although  a  method 
of  procedure  may  be  adopted  which  will  largely  eliminate 
the  difficulty. 

It  appears  to  the  writer  that  a  satisfactory  explanation  of 
the  differences  obtained  by  the  three  observers  is  to  be 
found,  as  suggested  in  the  original  paper,  in  the  fact  that 
the  eye,  having  a  dispersive  power  only  slightly  greater 
than  water,  forms  an  optical  system  tending  toward  achro- 
matism when  combined  with  a  concave  crown-glass  spec- 
tacle lens.  While  it  is  true,  as  Dr.  Bell  has  called  to  our 
attention,  that  the  dispersion  of  the  lens  of  the  eye  is  near 
that  of  crown  glass,  the  dispersion  of  the  total  eye  system 
is  only  slightly  greater  than  water. 

More  recent  work  of  the  writer*  has  shown — as  far  as 
the  limited  results  can  be  accepted — that  for  near  vision 
(14  in.)  visual  acuity  is  a  maximum  in  the  yellow-green 
region  of  the  spectrum  and  falls  off  considerably  for  the 
blue  and  red  rays.  This  work  was  done  with  practically 
monochromatic  light  of  equal  brightness  for  the  various 
regions  investigated.  The  difference  in  the  ease  with  which 
the  eye  accommodates  for  different  colors  was  carefully 
considered  by  the  writer  throughout  the  work,  and  the 
conclusion  was  reached  that  under  the  conditions  of  the 
experiment  it  was  of  little  consequence.  This  conclusion 
was  reached  by  determining  the  visual  acuity  in  various 
parts  of  the  spectrum  with  the  eye-piece  refocused  at  each 
point  and  then  obtaining  similar  sets  of  data  by  focusing 
the  eye-piece  at  only  one  point,  making  the  readings  in  the 
other  regions  without  readjusting  the  eye-piece.  On  com- 
paring the  data  no  consistent  difference  was  found;  that  is, 
in  all  cases  a  maximum  of  acuity  was  found  in  the  yellow- 
green  region. 

The  writer,  of  course,  agrees  with  Mr.  Dow  that  if  an  eye 
cannot  focus  itself  for  a  certain  color  no  amount  of  light  of 
that  color  will  cause  the  observer  to  see  distinctly;  how- 
ever, no  difficulty  of  this  sort  was  experienced  by  any  of 
the   observers. 

In  regard  to  Mr.  Ashe's  remarks  in  your  issue  of  Oct.  28 
the  writer  desires  to  say  that  there  is  no  doubt  that  pupillary 
aperture  affects  acuity.  However,  the  experiments  of  the 
writer  referred  to  by  Mr.  Ashe  were  performed  in  a  man- 
ner whereby  pupillary  aperture  could  in  no  way  account 
for  the  greater  acuity  under  monochromatic  light. 

Cleveland,  Ohio.  M.  Luckiesh. 


Large  Generators  in  Cincinnati. 


To  the  Editor  of  Electrical  World: 

Sir  : — I  have  read  with  much  interest  the  able  article  on 
Cincinnati's  Plum  Street  station  in  your  issue  of  Nov.  4. 
The  author,  who  is  very  well  informed,  refers  to  a  large 
3200-kw,  6o-cycle,  three-phase  Bullock  alternator  in  tlie 
following  words : 

"Among  the  varied  large  apparatus  in  the  newer  engine- 
room,  principal  historical  interest  surrounds  the  3200-kw, 
6o-cycle,  4500-volt,  three-phase  Bullock  alternator,  driven 
by  a  42-in.  by  88-in.  by  60-in.  vertical  cross-compound  Allis- 
Chalmers  engine  at  75  r.p.m.  This  alternator,  the  only  one 
of  the  so-called  'Berlin'  type  in  America,  is  also  declared  to 
be  the  largest  6o-cycle  engine-driven  machine  ever  built. 
It  was  completed  under  the  design  of  Mr.  B.  A.  Behrend, 
then  chief  engineer  of  the  manufacturing  company  at  Cin- 
cinnati. The  rotating  flywheel  field  element  is  31  ft.  in 
diameter  and  weighs  complete  with  its  coils  190  tons. 

"Adjoining  the  large  alternator  set  is  a  generally  similar 
engine,  driving  the  huge  2500-kw,  300-volt  direct-current 
Bullock  generator,  itself  a  record  breaker  in  the  direct- 
current  class  and  the  largest  300-volt  continuous-current 

•See  page  1252  of  this  issue. 
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generator  ever  built.  The  flywheel  with  which  it  is  pro- 
vided alone  weighs  100  tons  antl  runs  at  75  r.p.m.  The 
armature  is  30  ft.  in  diameter  and  the  commutator  16  ft. 
across. 

It  may  be  of  historic  interest  for  me  to  add  that  at  the 
time  these  large  units  were  installed  they  were  not  only  the 
largest  of  their  kind  as  far  as  size  was  concerned,  but  also 
the  largest  as  to  rated  output.  The  type  adopted  is  not 
exactly  the  "Berlin"  type,  as  the  able  author  of  the  article 
mentions,  but  a  type  peculiarly  developed  for  the  conditions 
which  had  to  be  met  by  the  problem  in  question.  The 
mounting  of  ninety-six  pole  pieces  on  a  large  steel  flywheel 
required  a  peculiar  construction  of  the  supporting  frame  of 
the  armature,  and  a  frame  was  developed  which  was  later 
patented  and  which  consisted  virtually  of  two  large  seg- 
mental cast-iron  shields,  almost  40  ft.  in  diameter,  between 


which  segmental  punchings  were  mounted.  A  similar  con- 
struction had  been  used  by  me  previously  for  the  6o-cycle 
tlvwlieel-type  generators  installed  in  the  municipal  station 
of  the  city  of  Nashville,  Tenn.,  where  they  have  been  in 
successful  operation  for  many  years. 

The  300-volt,  2500-kw,  direct-current  generator  was  also 
one  of  the  largest  units  ever  built,  though  two  similar 
gigantic  units  for  600  volts  were  later  built  under  my  super- 
vision for  the  Boston  Elevated  Railway,  where  I  suppose 
thev  will  be  the  "last  of  the  Mohicans"  of  this  tribe,  now 
fast  vanishing  from  the  field  of  heavy  electrical  engineer- 
ing. We  veterans  of  the  profession  enjoy  the  progress 
which  leads  to  departures  from  the  old  types  to  which  we 
gave  life,  form  and  existence. 

B.  A.  Behrend. 

Posto)!.  .l/i;.f.f. 
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Generators,  Motors  and  Transformers. 

Homopolar  Generator. — E.  K.  Scott. — An  article  illus- 
trated by  diagrams,  in  which  the  author  points  out  that  the 
homopolar  generator  has  now  a  chance  to  succeed,  as  it  is 
especially  suited  for  driving  by  steam  turbines.  Curve  A 
in  Fig.  I  shows  the  speed  of  a  line  of  homopolar  generators 
that   have   been    designed    by    R.   H.    Barbour,    a   sample 
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Fig.   1 — Variation  of  Speed  with   Rated   Output. 

machine  of  which  was  exhibited  at  the  recent  Olympia 
electrical  exposition  in  London.  Curve  B  gives  the  lowest 
speeds  of  standard  turbines  by  a  certain  maker.  Curve  C 
shows  the  speeds  given  by  turbine  builders  as  those  at 
which  they  prefer  the  machines  to  run.  Curve  D  represents 
the  absolute  limit  of  speed  beyond  which  it  would  be 
mechanically  impossible  to  run  homopolar  generators. 
Curve  F  shows  speeds  of  homopolar  generators  having  a 
peripheral  velocity  of  about  16,000  ft.  per  minute,  that  is  to 
say.  about  25  per  cent  higher  than  Barbour's  homopolar 
machine.  As  curves  C  and  F  almost  always  coincide,  they 
prove  that  so  far  as  speeds  are  concerned  the  steam  turbine 
and  homopolar  machines  are  exactly  suited  to  each  other. 
Details  are  given  of  the  Barbour  homopolar  generator,  the 
construction  of  which  has  already  been  noted  in  the  Digest. 
Considerable  details  are  given  about  the  brush  construction, 
and  comparisons  are  made  with  other  special  brushes. 
The  brush  consists  of  a  flexible  stranded  copper  core  wound 
with  an  armoring  of  German-silver  wire.  This  armoring 
has  been  found  by  experience  to  make  better  contact  and 
give  more  consistent  results  as  to  friction,  etc.,  than  any 
other  metal.  Under  actual  test  one  of  these  brushes  will 
collect  500  amp  without  any  undue  heating  from  a  ring 
14  in.  in  diameter  and  only  J/,  in.  wide.  With  this  brush 
the  frictional  loss  is  practically  independent  of  the  brush 
pressure  and  of  the  speed,  but  varies  directly  with  the  con- 
tact surface.  Beyond  a  certain  very  moderate  figure  extra 
brush   pressure  has  no  effect  on  the  contact  volts.     The 


current  density  found  by  experience  to  be  suitable  is  about 
100  amp  per  square  inch,  and  the  watts  turned  into  heat 
per  square  inch  of  contact  surface  are  no  under  these  con- 
ditions. The  watts  per  square  inch  in  the  case  of  ordinary 
slow-speed  carbon  brushes  at  the  usual  density  of  40  amp 
per  square  inch  are  1x6.  The  cost  of  manufacture  of  the 
homopolar  machine  is  low.  There  is  nothing  in  it  except 
steel  and  a  little  copper  and  mica.  There  is  no  laminated 
structure.  One  interesting  feature  is  the  exceedingly  easy 
way  in  which  it  can  be  compounded.  All  that  is  required 
is  that  the  flexible  connections  from  the  brushes  to  the 
terminals  shall  be  a  little  longer  and  be  carried  round  in  the 
same  direction  as  the  current  that  is  flowing  in  the  field 
coils.  Then  the  current  in  the  brush  leads  adds  its  ampere- 
turns,  and  by  merely  turning  the  brush  leads  the  other  way 
the  compounding  can  be  made  differential. — Lond.  Elec. 
Revieiv,  Oct.  27. 

Single-Phase  Commutator  Motors. — F.  Maguerre. — With 
reference  to  a  former  article  by  Gerstmeyer  on  the  condi- 
tions of  commutation  of  several  types  of  single-phase  com 
mutator  motors,  the  present  author  discusses  the  most  im 
portant  of  these  types  with  respect  to  starting  performanci 
and  power-factor.  The  four  systems  under  discussion  an 
shown  in  Fig.  2.  The  chief  results  are  as  follows:  A 
starting  system  b  is  superior  to  c  in  every  respect.  Thi 
power- factor  in  system  b  is  also  better  near  synchronisn 
than  in  c.  and  the  efficiency  may  also  be  somewhat  battel 
liut  this  difference  ceases  the  higher  the  speed  above  syn 
chronism,  and  it  is  shown  that  for  b  with  increasing  spec 
the  power-factor  reaches  a  maximum  and  then  decrease: 
With  respect  to  commutation  it  is  possible  neither  wit 
system  b  nor  svstem  r  to  overcome  the  reactance  voltagi 


Fig.    2 — Diagrams    of    Single- Piiase    Commutator    Motors. 

except  by  means  of  an  interpole,  but  the  easiest  way  - 
compensating  the  reactance  voltage  is  provided  by  arrang 
ment  d.  The  article  is  illustrated  by  numerous  vect 
diagrams. — Elek.  Kraftbetr.  «.  Bahnen,  Sept.  24. 

Heyland  Diagram.— K.  J.   S.   Heather.— An  article 
the  behavior  of  induction  motors  under  the  application 
what  is  commonly  called  "reverse  current."  which  in  tl 
connection  really  means   polyphase  currents  so  applied 
to  cause  rotation  of  the  resultant  field  produced  by  th  1 
in  a  sense  opposite  to  that  of  the  rotation  of  the  rotor.     ' 
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induction  motor  used  for  lowering  loads  with  a  winding 
engine  can  be  safely  and  satisfactorily  braked  at  any 
speed  by  the  application  of  such  reverse  currents.  The 
author  shows  how  all  problems  arising  from  this  class  of 
work  can  be  very  simply  solved  with  the  help  of  the  well- 
known  Heyland  diagram. — Lond.  Electrician.  Oct.  27. 

Lamps  and  Lighting. 

Incaiidescfiit  Lamp. — .\  note  on  a  recent  Britisii  patent 
(23,332,  Oct.  19,  191 1)  of  the  "Z"  Electric  Lamp  Manu- 
facturing Company,  Ltd.,  and  F.  Hoge,  relating  to  a  metiiod 
of  mounting  that  part  of  the  central  rod  of  a  lamp  to  which 
the  fiilament-supporting  wires  are  attached.  A  glass  bead 
is  slipped  over  the  central  stem  near  the  bottom,  and  in  it 
the  supporting  wires  are  embedded.  Tiie  leading-in  w-ires 
are  connected,  by  twisting  and  welding,  one  to  each  of  two 
of  the  supporting  wires.  These  are  double,  the  other  part 
being  atached  to  the  filament,  so  that  the  bead,  which  is 
loose,  is  held  in  position  on  the  stem  and  the  leading-in 
wires  form  a  resilient  support  for  it. — Lond.  Elec.  Eng'ing, 
Oct  26. 

Electric  Furnace  for  Treatment  of  Metallic  Filaments. — 
A  note  on  a  recent  British  patent  (8996,  Oct.  19,  191 1)  of 
G.  Ludecke  and  the  Imperial  Lamp  Works,  relating  to  an 
apparatus  for  decarbonizing  and  sintering  new  metallic 
tilaments.  The  inner  well  of  a  carbon  cylinder  or  other 
refractory  metal  whose  conductivity  is  lower  than  tungsten 
,  IS  coated  with  a  deposit  formed  by  evaporating  the 
chlorides  or  oxy-chlorides  of  tungsten  and  molybdenum 
within  the  cylinder.  In  a  preferred  form  the  cylinder  is 
evacuated  and  brought  to  incandencence  and  tungsten  hexa- 
chlo,ride  is  evaporated  within,  the  high  temperature  causing 
a  uniform  and  dense  coating  of  tungsten  to  form  on  the 
interior.  An  inner  cylinder  of  tungsten  and  an  outer  of 
carbon  may  be  produced,  the  latter  forming  a  part  of  the 
.resistor.  The  cylinder  is  held  between  cast-iron  rings, 
Khich  are  connected  to  conductor  terminals. — Lond.  Elec. 
F.H^ing,  Oct.  26. 

Oxides  for  Arc  Lamps. — J.  Escard. — An  article  illus- 
rated  by  diagrams  on  arc-lamp  electrodes  made  from  me- 
■allic  oxides.  The  author  first  gives  the  characteristic 
"eatures  of  an  arc  formed  between  oxide  electrodes,  and 
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perature  and  energy  distribution  curves.— Lond.  Electrician, 
Oct.  27. 

Generation,    Transmission    and    Distribution. 

Corona  Losses  in  Overhead  litres.— \\..  Gorges,  P. 
Weidig  .\ni)  a.  J.ve.nscii.— The  authors  have  made  labora- 
tory tests  to  determine  the  corona  losses  in  high-tension 
wires  with  special  reference  to  the  ioo,ooo-volt  Lauchham- 
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Fig.  4 — Corona   Loss   Expressed  In   Kilovolts  per  Centimeter. 

mer  transmission  plant.  The  tests  were  made  with  the  size 
of  conductors  used  in  this  transmission  line,  the  conductoi 
consisting  of  seven  wires  each  of  6  sq.  mm  (0.009  sq.  in.) 
cross-section.  Hence  the  total  cross-section  of  the  con- 
ductor is  42  sq.  mm  (0.065  sq.  in.).  Two  such  conductors 
were  stretched  horizontally  about  4.5  ni  (15  ft.)  above  the 
ground.  The  curve  of  the  voltage  applied  was  nearly  sin- 
usoidal. The  frequency  was  50  cycles  per  second.  The 
losses  were  determined  for  four  distances  on  the  conduc- 
tors from  each  other,  namely  50  cm,  100  cm,  125  cm  and 
175  cm  (or  1.64  ft.,  3.28  ft.,  4.1  ft.  and  5.74  ft.)  for  voltages 
up  to  115,000.  and  the  losses  were  calculated  for  i  km  (0.62 
mile)  length,  an  atmospheric  pressure  of  750  nuii  mercury 
and  a  temperature  of  17  deg.  C.  The  results  are  given  in 
Fig.  3.     The   four  curves   refer  to  the   four  distances  be- 
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a  Three-phase  System   as  Obtained  from 
Calculation. 


ipecially  of  the  magnetite  arc.  and  then  deals  with  the 
•niposition  of  the  electrodes  and  gives  some  details  of  the 
Mnufacture  of  the  electrodes  for  the  magnetite  arc 
*Tips. — La  Revue  Elec,  Oct.  27. 

'Nernst  Lamp. — R.  A.  Houstoun. — In  a  continuation  of 
';  long  illustrated  serial  on  studies  in  light  production  the 
Uhor  deals  with  the  Nernst  lamp,  giving  figures  of  tem- 


tween  the  conductors  as  indicated.  The  dotted  parts  of  the 
curves  are  extrapolated.  Since  the  results  for  the  great- 
est distance  of  175  cm  (5.74  ft.),  which  is  that  of  the 
Lauchhammer  transmission  plant,  are  somewhat  uncertain, 
a  checking  calculation  was  made.  If  it  is  assumed  that  the 
corona  losses  occur  essentially  in  close  proximity  to  the 
wires,  it  may  be  concluded  that  these  will  be  approximately 
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the  same  for  different  distances  between  the  wires  if  only 
the  electric  field  intensity  (in  volts  per  centimeter)  at  the 
surface  of  the  wires  is  the  same.  To  test  this,  the  effective 
voh.^i  /'  were  taken  from  Fig.  3  for  different  values  of  kilo- 
watts per  kilometer.  Then  the  electric  field  intensity  in 
effective  volts  per  centimeter  at  the  surface  of  the  wires 
was  calculated  from  the  volts  P  from  the  formula 
P  -:-  [2  r  log.  (D/r)],  where  r  is  the  radius  of  the  conductor 
and  D  the  distance  between  the  conductors.  As  a  result  of 
this  calculation  the  losses  in  kilowatts  per  kilometer  are 
given  as  a  function  of  the  kilovolts  per  centimeter  in  Fig. 
4  and  are  shown  to  be  appro.ximatcly  independent  of  the 
distance  between  the  conductors,  thus  confirming  the  above 
conclusion.  Finally  the  results  are  used  to  calculate  the 
corona  losses  for  a  three-phase  system,  if  each  conductor 
consists,  as  before,  of  seven  6-sq.  mm  wires  and  the  dis- 
tance between  the  conductors  is  again  175  cm.  The  results 
were  calculated  by  two  different  methods,  which  gave  prac- 
tically the  same  results,  as  shown  in  Fig.  5,  where  the 
abscissas  represent  effective  kilovolts. — Elek.  Zeit.,  Oct.  26. 
Traction. 

Single-Phase  Locomotive. — J.  Perrot  and  R.  van  Cau- 
WENBERGHE. — An  illustrated  detailed  description  of  the  new 
single-phase  locomotive  built  for  the  French  Southern  Rail- 
wa}'.  There  are  three  500-hp  motors.  For  voltage  regula- 
tion induction  regulators  are  employed.  The  three  500-hp 
main  motors  are  compensated  series  machines.  Besides  the 
excitation  winding  the  stator  has  two  parallel-connected 
compensation  windings  which  also  serve  as  commutation 
windings.  The  normal  speed  is  about  three  times  syn- 
chronism. Near  synchronism  the  motor  is  connected  as  a 
repulsion  motor.  Since  the  French  Southern  Railway  re- 
quired electric  l)raking  so  as  to  recuperate  energy,  the  two 
compensated  repulsion  motors  which  drive  the  Westing- 
house  air  compressor  and  th.e  ventilators  are  provided  with 
a  special  winding  which  is  displaced  by  90  space  degrees 
against  the  main  winding.  When  running  down  hill  the 
main  motors  are  e.xcited  as  shunt  generators  from  this  wind- 
ing so  that  an  emf  in  time-quadrature  with  the  excitation 
voltage  and  therefore  almost  exactly  in  time-phase  with  the 
network  voltage  is  produced. — Elek.  Kraftbctr.  u.  Bahncn. 
Sept.  24. 

London  Tramivay  System. — A  long  abstract  of  last  year's 
financial  report  of  the  municipal  London  tramway  system. 
The  result  of  the  year's  working  of  the  whole  system  is 
that  the  electrical  system  shows  a  surplus  of  $4,572,090 
and  the  horse  system  a  loss  of  $96,850.  The  electric  cars 
ran  45,744,066  miles  and  the  horse  cars  2,357,504  miles,  the 
number  of  passengers  carried  being  482,296,935  and  22,418,- 
391  respectively.  The  traffic  receipts  from  electric  cars 
show  a  decrease  of  0.42  cent  per  car-mile  as  against  the 
previous  year,  while  the  receipts  per  car-mile  from  the 
horse  lines  show  an  increase  of  0.12  cent.  The  fall  in  the 
receipts  from  the  electric  cars  is  due  to  the  fact  that  the 
recently  opened  lines  are  unremunerative,  and  it  will  be  a 
considerable  time  before  these  are  fully  developed.  A  dia- 
gram is  given  showing  variations  of  the  number  of  pas- 
sengers carried  throughout  the  year.  The  operating  costs 
for  electric  traction  were  12.72  cents  per  car-mile  as 
against  12.70  cents  last  year.  A  sum.  however,  has  to  be 
added  on  account  of  special  charges,  making  the  total  12.96 
cents  per  car-mile,  compared  with  12.84  cents  a  year  ago. 
This  increase  is  the  result  of  fluctuations  under  every  head. 
The  total  energy  cost  per  kw-hour  generated,  including  in- 
terest and  sinking  fund,  is  0.7  cent.  The  total  number  of 
kw-hours  used  during  the  year  was  111,527,301.  The  total 
capital  investment  for  the  whole  tramway  system  is  as 
follows : 


distribution  is  added,  with  the  corresponding  capital 
charges,  the  total  is  1.24  cents  per  kw-hour,  no  allowance 
being  made  for  depreciation. — Lond.  Electrician,  Oct.  27. 

Hamburg  Suburban  Road. — Freund. — Since  the  subur- 
ban road  from  Blankenese  to  Oldsdorf  has  introduced  elec- 
tric traction  (the  single-phase  system  being  used),  the 
traffic  has  enormously  increased.  This  is  due  to  the  much 
greater  number  of  trains  during  the  day.  While  at  the 
end  of  1907  there  were  only  122  trains  a  day,  the  trains 
now  follow  each  other  every  five  minutes.  The  increased 
traffic  has  necessitated  the  building  of  twenty-five  new 
motor-cars,  which  are  at  present  being  used  for  lengthening 
the  trains.  But  in  future  the  trains  are  to  follow  each 
other  at  intervals  of  two  and  one-half  minutes.  The  con- 
struction of  these  motor  cars  is  described  and  illustrated 
in  great  detail.  The  article  is  to  be  concluded. — Elek.  Zeit.. 
(3ct.  26. 

Wires,  Wiring  and  Conduits. 

Fuses. — An  illustrated  description  of  several  fuses  ex- 
hibited at  the  recent  Olympia  Electrical  E.xhibition  in  Lon- 
don. The  first  is  a  bi-metallic  fuse.  It  consists  of  a  copper 
wire  covered  with  a  thick  layer  of  tin  alloy.  The  latter 
melts  off  before  the  fuse  blows,  so  that  there  is  no  splutter- 
ing of  tin,  and,  while  not  liable  to  oxidization  and  aging, 


Total    electric    traction 
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$58,094,200 

If  to  the  cost  of  energy  generation  given  above  the  cost  of 


Fig.  6 — The  "Honey-Comb"   Fuse. 

the  fuse  blows  as  cleanly  as  ordinary  copper  fuses.    In  add! 
tion,  the  construction  enables  it  to  carry  even  90  per  cent  0 
its    fusing  current   almost   indefinitely,   and   it   will  Stan 
momentary  overloads  without  blowing.     Another  fuse  e.x 
hibited  was  the  "honeycomb"  fuse,  designed  to  withstan 
heavy  short-circuits.     Fig.  6  shows  the  construction.     Tl: 
outer  body  consists  of  a  red  fiber  tube,  i,  lined  with  a  fin 
resisting  compound.    The  ends  of  the  fiber  are  screwed  ' 
receive  contact  ends,  and  the  end  caps  or  baffle  plates, 
are  of  gun-metal  lined  with  hard  fiber.     Inside  is  a  cylii 
drical  china  body,  on  the  outer  surface  of  which  are  a  nur 
ber  of  cells,  2,  in  which  the  fuse  wires  are  placed,  whi 
through   the   center  of   this   body   there    is   a   hole  with 
tapered  opening  at  either  end.    This  central  chamber  serv 
as  an  expansion  chamber.    Round  the  center  portion  of  t' 
outer  surface   of   the   honeycomb  cylinder   is  fixed  a  t 
"time-element  band,"  which  is  connected  to  the  termin; 
by  copper  strands.     In  addition  a  number  of  small  copp 
strands,  varying  in  number  from  three  to  six,  according 
the  size  of  the  fuse,  run  right  through  from  terminal 
terminal.    The  action  of  the  fuse  is  as  follows :  Running 
a  small  load,  the  copper  "through  strands"  carry  the  bi 
of  the  current,  as  their  resistance  is  lower  than  that  of  1 
tin  band,  but  as  the  load  increases  the  temperature  of  1 
copper  "through  strands"  rises,  and  the  resistance  of  thi  ■ 
strands  becomes  greater  until  a  portion  of  the  current  ■ 
shunted   and  carried  by  the  central  tin  band.     When 
load  exceeds  the  maximum  continuous  rating  of  the  f  - 
the  temperature  rises  until  the  latter  is  melted.    All  the  li 
is  then  thrown  on  the  copper  "through  strands,"  which  .- 
mediately  fuse.    It  will  be  seen,  therefore,  that  on  ordin  v 
overload   conditions  the  break  takes  place  on  the  cop  r 
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through  strands  only,  and  consequently  a  comparatively 
small  mass  of  metal  only  is  volatilized.  On  a  heavy  short- 
circuit,  however,  the  "fusible  tin  band"  is  as  a  rule  left  un- 
fuseil,  the  connecting  copper  strands  fusing  instead. — Lond. 
Elec.  litig'ing.,  Oct.  26. 

Electrophysics   and   Magnetism. 

Transverse  Thermomagnctic  Effect  in  Nickel  and  Co- 
balt.— A.  W.  Smith. — An  account  of  an  experimental  in- 
vestigation of  the  transverse  thermomagnctic  effect,  or 
Nernst  effect,  in  nickel  and  cobalt.  The  author  investi- 
gated especially  the  variation  with  the  temperature  of  the 
plate  and  its  relation  to  the  Hall  effect  and  to  the  magnetic 
properties.  The  chief  results  are  as  follows:  The  relation 
between  the  Nernst  emf  and  the  magnetic  field  was  ex- 
amined in  nickel  at  a  number  of  temperatures  between  56 
deg.  C.  and  310  deg.  C.  For  a  given  magnetic  field  it  was 
found  to  increase  with  rising  temperature  until  the  critical 
temperature  was  reached.  The  rate  of  increase  becomes 
greater  the  nearer  the  critical  temperature  is  approached. 
In  passing  the  critical  temperature  the  Nernst  effect  de- 
creases to  a  small  fraction  of  "its  value  at  that  temperature 
and  then  probably  decreases  with  further  rise  of  tempera- 
,  ture.  For  any  particular  temperature  below  the  critical 
i  temperature  the  Nernst  emf  is  at  first  proportional  to  the 
magnetic  field,  but  when  the  intensity  of  magnetization  ap- 
proaches its  ma,xinium  there  is  a  rapid  deviation  from  this 
I  proportionality  and  the  emf  approaches  a  limiting  value  at 
higher  magnetic  fields.  Since  the  maximum  intensity  of 
magnetization  decreases  with  rising  temperature,  the  fields 
necessary  to  produce  saturation  become  less  as  the  tem- 
perature is  increased.  At  temperatures  above  the  critical 
value  the  Nernst  emf  is  proportional  to  the  magnetic  field. 
The  study  of  the  Nernst  effect  in  cobalt  between  56  deg. 
and  550  deg.  showed  that  the  Nernst  emf  is  proportional  to 
the  magnetic  field  over  that  interval  of  temperature  and 
nver  the  range  of  magnetic  fields  in  these  experiments.  In 
Inickel  the  Nernst  effect  increases  more  rapidly  than  the 
Hall  effect  with  rising  temperature  and  in  cobalt  it  increases 
less  rapidly  than  the  Hall  effect.  In  this  respect  cobalt  be- 
haves like  iron. — Pliys.  Re<'icz^\  October. 

Units,  Measurements  and   Instruments. 

,    Electric   Clocks. — An   illustrated   description   of   electric 
;locks  exhibited  at  the  recent  Olympia  Electrical  E.xhibi- 
tion  in  London.    An  "earth-driven"  clock  is  described,  the 
"urrent  being  obtained   from   a  carbon   plate   and   a   zinc 
''late  buried  in  the  ground.     A  new  astronomical  clock  is 
hen  described  in  which  an  impulse  is  given  to  the  pendulum 
ind  a  contact  made  every  second.     Several  improvements 
iver  former  arrangements  are  claimed.    The  pendulum  re- 
eases  the   impulse   lever   while   it   is   passing   through    the 
.entral  one-tenth  degree  of  its  .swing.     Variations  in  the 
riction  of  the  release  do  not,  therefore,  affect  the  time  of 
'ibration  of  the  pendulum  apart  from  producing  an  altera- 
lon  in  the  arc.     The  impulse  is  delivered  during  the  first 
'ne-quarter  degree  of  swing  after  passing  the  center.     This 
jelaying  of  the   impulse   introduces   an   escapement   error 
j-hich  decreases  with  increasing  arc  and  thus  compensates 
ie  increase  in  the  circular  error  produced  by  increasing 
re.     The  inevitable  variations  of  arc  due  to  change  of 
ensity  of  the  atmosphere  and  variations  of  friction   are 
educed  to  a  minimum,  since  the  impulse  lever  and  pallet 
re  so  designed  that  an  increase  of  arc  automatically  causes 
decrease  of  impulse.     During  the  whole  of  the  time  that 
le  lever  is  giving  impulses  to  the  pendulum  it  is  abso- 
tely  free,  since  the  pallet  leaves  it  before  it  comes  into 
■ntact  with  the  remontoire.     The  escapement  mechanism 
■ing  symmetrical,  without  duplication,  an  impulse  is  given 
id  a  contact  made   each   half   swing,   that   is,   once   per 
cond,  since  a  seconds  pendulum  is  used.     The  contacts 
e  of  brief  duration  and  perfectly  clean,  and  owing  to  the 
iroduction  of  a  spring  beneath  one  of  the  contact  plates 


the  kinetic  energy  of  the  impulse  lever  is  stored  instead 
of  being  wasted.  This  materially  reduces  the  energy  re- 
quired to  reset  it.  The  self-induction  and  resistance  of  the 
circuit  are  so  adjusted  that  under  normal  conditions  a 
decrease  in  the  current  produces  an  increase  in  the  throw 
of  the  remontoire.  The  movement  is  shown  in  Fig.  7. 
The   impulse   pallet   is  in  the   form   of  a  small   wheel  A. 


Fig.    7 — Movement    of    the    "Synchrono 


Astronomical     Clock. 


mounted  centrally  on  the  lower  end  of  the  pendulum,  and 
the  impulse  lever  is  in  the  form  of  a  round  steel  rod  B, 
pivoted  at  one  end  about  the  horizontal  axis  C.  and  placed 
so  that  the  free  end  is  immediately  over  and  almost  in 
contact  with  the  top  of  the  pallet  wheel  A  when  the  pendu- 
lum is  at  rest.  The  lever  is  normally  held  in  this  position 
by  the  catch  D,  which  engages  with  the  end  of  the  loading 
bar  £,  mounted  vertically  on  tlie  axis  of  the  lever.  This 
catch  is  pivoted  about  the  axis  f",  parallel  to  the  axis  of  the 
lever.  The  latter  is  released  by  means  of  the  trip  axle  G, 
which  carries  at  one  end  the  small  cross-bar  H  engaging 
with  the  tails  of  the  catch  D  in  such  a  way  that  a  small 
rotation  of  the  axle  in  either  direction  lifts  them  and  de- 
presses the  point  of  the  catch.  The  requisite  slight  rota- 
tion is  brought  about  each  time  the  pendulum  passes 
through  its  central  position  by  means  of  the  trip  tail  /, 
which  is  just  hit  by  the  agate  knife  edge  K,  attached  to  the 
bottom  of  the  pendulum  below  the  pallet  wheel.  The  im- 
pulse lever  being  released  when  the  pendulum  is  in  its 
central  position  comes  into  contact  with  the  pallet  wheel 
then  immediately  below  it,  and  as  the  pendulum  continues 
its  swing  the  lever  runs  down  the  edge  of  the  wheel,  com- 
municating energy  to  the  pendulum.  The  downward  ac- 
celeration of  the  lever  increases  with  the  increasing  slope 
of  the  plane  of  contact  with  the  pallet  until  it  becomes 
equal  to  the  acceleration  the  lever  would  have  were  its 
motion  unrestrained  by  the  pallet.  Since  the  acceleration 
of  the  lever  cannot  increase  beyond  its  amount,  the  lever 
and  pallet  wheel  then  part  company  and  the  impulse  of  the 
pendulum  terminates.  The  lever  is  allowed  to  travel  some 
little  distance  further  before  the  contact  arm  L  comes  into 
contact  with  the  contact  spring  M  attached  to  the  arma- 
ture N  of  the  resetting  electromagnet.  The  impulse  lever 
is,  therefore,  absolutely  free  while  giving  impulse.  If 
the  arc  of  vibration  increases  slightly,  the  lever  and  pallet 
wheel  part  company  sooner:  that  is,  before  the  lever  has 
traveled  the  normal  amount.  Consequently  the  impulse  is 
reduced  in  value.  Similarly  a  slight  reduction  in  the  arc 
enables  the  lever  to  remain  in  contact  with  the  pallet  for 
more  than  the  normal  distance,  with  a  consequent  increase 
in  the  value  of  the  impulse.  The  impulse,  therefore,  exerts 
a  governing  effect  on  the  arc  of  vibration.  Any  number  of 
subsidiary  dials  indicating  time  second  by  second  may  be 
operated  by  this  master  clock,   and  the  circint  may  also 
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include  chronographs  or  otlier  seconds-indicating  devices. 
— Lond.  Electrician,  Oct.  27. 

Measurement  of  Gases. — C.  C.  Thomas. — A  long  illus- 
trated Franklin  Institute  paper  on  the  different  formulas 
for  calculating  the  flow  of  gases  through  pipes  and  on 
commercial  meters  for  measuring  this  flow.  The  Pitot, 
Venturi  and  electric  meters  all  give  accurate  and  reliable 
results  when  properly  used  under  favorable  conditions  and 
when  observations  are  taken  with  a  sufficient  degree  of 
refinement  and  method.  The  electric  meter  gives  continu- 
ous results,  either  graphical  or  integrated,  even  under 
severe  commercial  conditions  of  operation,  that  compare 
most  favorably  with  the  best  that  can  be  obtained  with 
other  forms  of  direct-reading  meters  or  by  frequent  obser- 
vations on  Pitot  tubes  and  the  use  of  tables  and  coefficients 
derived  from  the  most  thorough  calibrations;  and  it  gives 
these  results  directly  in  any  standard  units  desired,  regard- 
less of  the  pressure  and  temperature  of  the  gas  flowing 
through  the  meter. — Jour.  Franklin  Inst..  November. 
Telegraphy,  Telephony  and  Signals. 

San  Francisco. — S.  G.  McMeen. — A  fully  illustrated  de- 
scription of  various  features  of  the  telephone  system  serv- 


ing San  Francisco  and  suburbs.  The  system  consists  of  a 
wire  plant  of  submarine,  underground  and  aerial  cables 
joined  to  ten  groups  of  automatic  sw'itching  apparatus 
housed  in  ten  buildings.  Five  of  the  buildings  are  in  San 
Francisco,  four  are  in  Oakland  and  one  is  in  Berkeley. 
The  author  deals  especially  with  some  features  of  the 
.work  in  San  Francisco. — Journal  IVestern  Soc.  of  Engrs., 
October. 

Damping  of  Short  Electric  Waves. — M.  Levitsky. — The 
author  describes  a  new  form  of  closed  resonator  for  meas- 
uring the  damping  of  short  waves,  which  is  particularly 
difficult  in  the  case  of  open  transmitters.  The  difficulty  is 
mainly  due  to  the  rapidly  increasing  disturbance  by  neigh- 
boring conductors,  and  it  is  impossible  to  separate  the 
decrement  of  the  secondary  from  that  of  the  primary.  The 
difficulty  may  be  overcome  by  choosing  a  receiver  whose 
oscillations  are  practically  undamped  and  sufficiently  in- 
tense to  give  a  well-marked  resonance  curve.  An  account 
is  given  of  experiments  showing  that  the  resonator  which 
he  used  was  practically  undamped,  the  decrements  being 
those  connected  with  the  oscillator  only. — Lond.  Electrician. 
Oct.  27. 


New  Apparatus  and  Appliances 


ELECTRIC  COOKING  ABOARD  A  LIMITED  TRAIN. 


The  fast  limited  trains  of  the  Burlington  route  between 
Chicago  and  the  Northwest  are  lighted  by  electricity  fur- 
nished by  a  iio-volt  head-end  turbine  generator.  In  the 
competition  between  several  lines  to  make  their  own  ac- 
commodations most  attractive  to  travelers  Mr.  A.  E.  White, 
commissary  for  the  road,  has  just  installed  cooking  devices 
in  the  lounging  and  buffet  cars  of  the  principal  trains  on 
which  all  cooking  is  done  electrically.  Each  car  is  equipped 
with  a  General  Electric  percolator,  toaster,  chafing  dish,  egg 
boiler,  small  frying-pan,  tea-kettle  and  water  heater.  Each 
table  is  arranged  with  six  outlets,  from  which  as  many 
appliances  can  be  operated.  For  evening  "snacks"  the 
various  appliances  are  brought  directly  to  the  table  and 
the  cooking  is  done  under  the  eye  of  the   guest.     Ladies 


who  prefer  to  manipulate  the  utensils  and  thus  give  evi- 
dence of  their  culinary  skill  are  encouraged  to  supc'rvise 
their  own  orders  if  they  so  wish.  The  morning  break- 
fasts are  prepared  on  the  electrical  appliances  in  the  buffet 
kitchen,  several  orders  of  toast,  eggs,  etc.,  being  prepared 
in  advance  and  kept  warm  in  the  devices  run  at  low  heat. 


The  percolator,  however,  is  used  directly  on  the  table.  The 
low  voltages  generally  used  in  train-lighting  systems  have 
prevented  the  general  adoption  of  electric  cooking,  but  the 
iio-volt  head-end  system  used  on  the  Burlington  permits 
the  use  of  standard  apparatus. 


CONVERTERS  OF  MAXIMUM  OUTPUT. 


In  the  accompanying  illustration  are  shown  two  rotar} 
converters  in  a  substation  of  the  Brooklyn  Rapid  Transi 
Company,  which  are  rated  at  3000  kw  each  and  are  25 
cycle,  six-phase,  6oo-volt  machines.  Two  units  of  this  sami 
type,  built  by  the  Westinghouse  Electric  &  Manufacturini 
Company  for  the  Interborough  Rapid  Transit  Company 
New  York,  a  little  over  a  year  ago,  replaced  two  1500-kv 


Rotary   Converters  of   Maximum   Output. 

converters  which  occupied  the  same  floor  area.  This  co- 
pany  subsequently  obtained  seven  more  converters  of  t 
same  type.  These  converters  are  said  to  afford  the  ni.T 
imum  output  thus  far  obtainable  within  the  floor  ai. 
involved,  and  in  fact  to  represent  the  largest  (Uitput  rati; 
ever  obtained  from  a  converter. 
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IMPROVED  UNDERGROUND  STEAM-HEATING  All  sections  are  salt-glazed  inside  and  out,  making  the  tile 

LINE  CONSTRUCTION.  watorprnof. 


A  novel  and  patented  adaptation  ot  vitritied-tile  conduit 
has  been  applied  by  Evans,  Elnurall  &  Company,  of  New 
York  and  Chicago,  to  the  improved  construction  of  under- 
ground steam-heating  mains  and  lines.  The  pipe  itself, 
properly  insulated,  is  carried  within  a  split  vitrified-tile 
conduit,  which  in  turn  rests  on  the  hollow  drain-base  shown 
in  the  accompanying  section.  Both  drain-base  and  conduit 
are  made  in  sections  of  the  same  length,  but  are  installed 
in  break-joint  arrangement,  a  recess  in  the  center  of  eacli 
base  section  forming  a  lock  for  the  bell  of  the  conduit. 
This  interlocked  construction  makes  impossible  a  change 
in  levels  or  separation  of  the  joints.  The  flat  bottom  of 
the  drain-base  also  gives  the  desirable  firm  foundation  re- 
quired for  good  underground  work.  Drainage  water  is  free 
to  enter  the  tile  base  at  the  joints,  which  are  left  open  and 
are  protected  against  the  entrance  of  earthy  matter  by  the 
crushed  stone  or  gravel  placed  alongside,  as  shown  in  the 
illustration,  this  latter  acting  as  a  filter  material. 

The  diatomite  or  kieselguhr  insulation  used  inside  the 
tile  conduit  consists  of  the  fossil  silica  skeletons  of  minute 
diatoms,  of  which  there  are  millions  to  a  cubic  inch,  in- 
terspersed with  numberless  air  cavities.  These  air  cells 
give  diatomite  its  heat-insulating  qualities,  while  the  niate- 


AUTOMATIC   STARTER  AND   SPEED   REGULATOR 
FOR  TWO  MOTORS. 
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Crots-Section   of  Trench,  Showing   Underground   Steam-Heating 
Line  Construction. 

"ial  of  the  minute  bodies  is  both  insoluble  in  water  and  in- 
lestructible  by  acids.  The  wrought-iron  pipe  is  supported 
'n  roller  bearings,  making  it  free  to  move  between  expan- 
■ion  joints.  The  weight  of  the  bearing  is  borne  by  legs 
•xtending  through  the  diatomite  and  resting  on  the  tile. 

In  the  process  of  making  the  tile  conduit  the  longitudinal 
[uts  on  the  sides,  which  divide  it  into  an  upper  and  a 
ower  section,  are  not  made  entirely  through  the  wall, 
nough  material  being  left  to  keep  the  two  halves  intact 
ior  splitting  on  the  job.  Here  they  can  be  easily  sepa- 
ated  with  the  aid  of  a  hammer  and  chisel.  The  lip  run- 
ing  along  the  lower  section  of  the  longitudinal  joint  forms 
I  groove  for  supporting  the  cement  used  to  make  a  tight 
?int.  The  tile  itself  is  made  from  a  combination  of  stone- 
'are  clay,  spar  and  fireclay,  thoroughly  ground  and  mixed, 
nd  is  free  from  iron,  lime  or  other  injurious  substances. 


The  Cutler-Hammer  Manufacturing  Company,  of  Mil- 
waukee, is  placing  on  the  market  a  new  pressure-controlled 
motor  speed  regulator,  illustrated  herewith,  for  use  with  two 
motors.  This  apparatus  starts  or  stops  either  of  two 
motors  and  varies  their  speeds  as  service  demands.  On 
boiler  draft  systems,  where  they  are  used  to  the  greatest 
extent,  they  vary  the  mechanical  draft  and  thereby  main- 
tain pressure  in  the  boilers  between  fixed  limits. 

The  controller  shown  was  installed  in  connection  with 
two  motors  of  3>4  hp  and  5  hp  capacity,  respectively,  each 
driving  a  triplex  oil  pump  feeding  oil-fired  boilers.     The 


Pressure-Controlled    Automatic    Starter    and    Speed    Regulator    for 
Two   Motors. 

oil  is  fed  to  the  boilers  under  a  pressure  of  about  35  lb. 
per  square  inch.  The  oil  fed  varies  with  the  demand  on 
the  boilers.  In  this  particular  case  the  small  pump  takes 
care  of  ordinary  operating  conditions,  and  both  are  used 
only  when  heavy  load  conditions  prevail. 

The  small  motor  is  started  automatically  and  accelerated 
to  normal  speed  and  above  this  if  necessary.  If  this  does 
not  supply  the  oil  needed  a  clapper  switch,  shown  at  the 
top,  closes  the  circuit  to  the  large  motor  and  this  is  brought 
up  to  the  speed  and  varies  it  as  required.  When  the  de- 
mand on  the  boiler  decreases  so  that  the  smaller  motor 
can  again  do  the  work  the  larger  one  is  cut  out  of  the 
circuit.  This  controller,  therefore,  eliminates  the  need 
for  an  attendant  and  reduces  power  consumption  to  a  mini- 
mum, accomplishing  this  result  precisely  and  better  than 
is  possible  by  manual  operation. 
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DEVELOPMENTS  IN  OlL-SWITCH  DESIGN. 


Tilt  introduction  of  'the  high-speed  steam  turbine  for 
operating  large  generating  units  has  brought  about  a  de- 
mand for  switcliing  apparatus  of  higli  rupturing  capacity, 
and,  because  experience  has  shown  that  the  motor-operated 
type  "H"  switch  is  capable  of  rupturing  large  amounts  of 
power,  two  new  switches  of  similar  design,  but  with  greater 
rupturing  capacity,  have  been  developed  by  the  General 
Electric  Company.  They  will  be  known  as  the  "H-6"  and 
"H-7,"  and  are  identical  except  for  a  few  details  necessary 
to  adapt  them  to  different  styles  of  cell  construction.  Both 
switches  arc  designed  for  mounting  the  different  phases  in 
separate  cells,  but  the  "H-7"  oil  switch  is  so  arranged  that 
further  separation  is  secured  by  the  addition  of  barriers 
placed  between  the  breaks  of  each  phase. 

The  secondary  contacts  of  the  switches  are,  with  slight 
modification,  similar  to  those  used  in  the  previous  types. 
For  current  capacities  above  300  amp,  however,  additional 
contacts,  known  as  primary  contacts,  are  provided.  These 
are  shown  in  Fig.  i,  and  serve  to  carry  almost  the  entire 
current  while  the  switch  is  closed.  In  opening  the  switch 
they  break  contact  before  the  cylindrical  rod  wiiich  opens 
the  circuit  and  ruptures  the  consequent  arc  in  oil.  The 
movable  primary  contacts  consist  of  double  sets  of  contact 
fingc  rs,  made  of  drop-forged  copper,  fastened  to  a  movable 
cross-head  by  flat  springs  fitted  with  copper  laminations  and 
reinforcing  springs.  The  stationary  primary  contacts  are 
wedge-shaped  copper  blades  fastened  to  the  top  of  the  oil 
vessel.  The  diameter  of  the  oil  vessels  has  been  increased 
from  8  in.  to  10  in.,  giving  a  larger  volume  in  the  oil  vessel. 
The  larger  oil  vessels  have  also  been  made  stronger  by  in- 
creasing the  thickness  of  the  steel  walls. 

By  means  of  baffle  plates  the  movement  imparted  to  the 
oil  by  the  expansion  of  the  gases  formed  by  the  arc  when 
the  circuit  is  opened  is  checked  and  diverted  in  such  a  man- 
ner as  to  allow  the   gases  to  separate    from   the  oil   and 


the  force  of  the  compression  springs  closes  the  contacts 
by  throwing  the  lever  to  approximately  ly,  in.  from  the 
opposite  position,  after  which  the  motor  compresses  the 
springs  for  the  remainder  of  the  distance.  The  switch 
closes  and  opens  with  equal  ease.  The  operating  springs 
are  held  in  compression  by  the  main  operating  toggle  of 
the  switch  and  by  a  dog  bearing  against  a  roller  stop,  which, 
when  released,  allows  the  switch  to  operate.  The  main 
operating  toggle  is  slightly  over  center  when  the  switch  is 
at  rest ;  thus  the  pressure  of  the  dog  against  the  roller  stop 
is  merely  sufficient  to  overcome  the  tendency  of  the  main 
toggle  to  buckle.  The  means  of  holding  and  releasing  the 
dog  insures  positive  operation  of  the  switch.  When  the 
switch  is  operated  it  either  closes  or  opens,  as  the  case  may 
be,  in  one  single  stroke  and  remains  in  that  position. 

The  locking  mechanism  is  an  important  improvement 
in  the  switch,  and  one  which  removes  the  chance  of  trouble 
which  might  occur  with  the  old  switches  if  the  toggles  were 
not  properly  set.  Although  primarily  developed  for  the 
switches  described,  this  feature  will  henceforward  be  em- 
bodied in  the  design  of  all  switches  of  the  "H"  type.  The 
switches  are  built  in  current-carrying  capacities  up  to  4000 
amp  for  voltages  up  to  15,000.  They  are  also  made  for 
voltages  up  to  70,000,  and  will  operate  satisfactorily,  it  is 
claimed,  on  systems  the  combined  load  of  which  connected 
to  the  bus  is  not  greater  than  50,000  kw.  They  are  made 
in  tv^'o  forms,  one  in  which  the  poles  are  made  in  parallel 
sets  of  two,  as  in  previous  designs,  and  the  other  in  which 
the  poles  are  arranged  in  tandem. 


VEHICLE      STORAGE-BATTERY       CELL      DISCON- 
NECTOR. 

The  individual  cells  in  the  various  types  of  "Exide" 
batteries  are  joined  together  by  connectors  integrally 
burned  to  the  strap  post,  which  burned  connection  is  the 
most  positive  and  satisfactory.  When  one  or  more  cells 
have  to  be  cut  out  it  has  heretofore  been  customary  to 
do  this  either  by  loosening  the  connector  by  putting  a 
flame  on  the  burn,  over  the  post,  or  boring  through  the 
burn  with  a  brace  and  bit. 

The   Electric    Storage   Battery   Company  has  now  per- 


Flgs.   1   and  2 — Details  of  Oil-Switch   Design. 


escape,  while  the  oil  itself  drops  back  into  the  oil  vessel. 
Fig.  2  is  an  illustration  of  the  baffle.  The  movement  of  the 
oil  is  away  from  and  toward  the  center  of  the  oil  vessel 
on  breaking  the  circuit,  and  the  oil  loses  its  velocity  before 
it  reaches  the  cover,  thus  reducing  its  tendency  to  be  thrown 


out 


As  in  the  other  types,  the  switch  is  opened  and  closed 
by  compression  springs.  The  operating  motor  does  not 
actually  throw  the  switch,  but  serves  merely  to  compress 
the  springs.  The  weight  of  the  movable  parts  of  the 
switch  is  counterbalanced,  so  that  when  the  switch  operates 


storage- Battery   Disconnector. 

fected  a  connector  puller,  a  device  which  mechanically  m 
couples  the  connectors  by  shearing,  leaving  both  post  an 
connector  in  perfect  condition  for  reburning.  In  order  t 
accomplish  this  it  is  necessary  that  the  plunger  which  doc 
the  shearing  be  very  accurately  aligned  and  centered. 

The  connector  puller  fits  the  pillar  strap  of  all  types  i 
"Exide"  cells,  including  the  "Ironclad-Exide,"  and  is  mani 
factured  in  two  sizes.  One  size  fits  all  cells  correspondir 
to  the  thirteen-plate  "Exide"  (5-in.  jar)  and  smal  e 
while  the  other  fits  those  corresponding  to  the  fifteen-pla' 
"Exide"  (5^-in.  jar)  and  larger. 
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Industrial  and  Commercial  News 


The  Week  i«  Trade. 

EXPANSION  has  taken  place  this  week  in  tlie  \oUinie  01 
business  transacted  throughout  the  country,  and  with 
this  improvement  in  the  turno\er  there  has  also  been  a 
decided  growth  in  confidence  for  further  improvement.  Just 
how  long  this  optimism  will  last  cannot  be  predicted  with  an> 
degree  of  certainty  in  view  of  the  irregular  trend  of  business 
in  the  past  few  months,  but  conditions  seem  unusually  favorable 
at  this  time  for  a  period  of  advancement  in  general  trade. 
Stocks  of  various  commodities  are  low.  prices  in  general  are 
'  .ittractive,  and  the  various  factors  that  have  brought  uncer- 
tainty and  hesitation  into  business  matters  during  the  year  are 

'  either  being  eliminated  or  are  losing  their  force.  While  the 
|ilan  for  reorganization  of  the  American  Tobacco  Company 
approved  last  week  by  the  United  States  Circuit  Court  does  not 
give  entire  satisfaction  to  independent  tobacco  interests  or 
furnish  a  complete  guide  for  reorganization  of  every  corpora- 
tion that  may  be  charged  with  violation  of  the  Sherman  anti- 

.  trust  law,  the  fact  that  a  solution  of  the  matter  was  found. 
and  the  welfare  of  the  company  protected,  helps  to  dispel  much 

'  of  the  apprehension  attendant  upon  the  federal  suits  Knowl- 
edge that  the  year's  crops  are  abundant  is  another  favorable 

'  influence  upon  the  trade  situation,  for  completion  of  harvesting 

'  will  mean  more  purchasing  in  various  sections  and  consequent 
expansion  in  a  number  of  important  industries.  Low  prices 
in  the  steel  markets  are  bringing  out  substantial  contracts  for 
rails,   cars,   bridge    equipment   and    other   steel    products,    and 

I  activity  at  the  mills  is  assured  for  some  time  to  come.  Indi- 
cations that  stocks  of  pig-iron  held  by  large  consumers  will 
need  replenishing  are  exceedingly  good.  Railroad  earnings  are 
becoming  better  and  tonnage  reports  show  that  shipments  of 
,  various  commodities  are  increasing  rapidly.  Prices  in  the  cot- 
ton markets  are  still  too  uncertain  to  induce  buyers  to  commit 
themselves  very  far  in  the  future.  Business  failures  for  the 
•  week  ended  Nov.  9,  as  reported  by  Bradstreefs,  were  237,  as 
■compared  with  200  last  week,  207  in  the  corresponding  week  in 
I  toio,  221  in  1909,  267  in  1908  and  259  in  1907. 


The  copper  Market. 


A 


TTEMPTS  to  advance  copper  prices  in  view  of  the  ap- 
parently favorable  statistics  in  the  October  report  of  the 
Copper    Producers'    Association    have    been    moderately 
vcssful,  and  domestic  consumers  entering  the  market  have 
.iiven  12.5  cents  to  12.6  cents  cash  for  electrolytic  for  Novem- 
ber, 125^  cents  to  12?^  cents  for  December  and  January  and 
i-tween  t2->^  cents  and  12^  cents  for  later  delivery.     Foreign 


'.andard  Copper  Bid,  Asked. 

poi    - 12.20  12.35 

November    12.20  12.35 

>ecember    12.25  12.40 

anuary    12.25  12.40 

ruary     12.30  12.45 

ie  London  market,  Nov.  14,  was  as  follows: 

Noon. 
£     s     d 

undard   copper,   spot 56  15     0 

tandard   copper,    futures 57     8     9 

Extreme  fluctuations  for  this  year: 

Highest. 

tandard    12.35c 

ondon,   spot    £57  10     0 

■m-loo,    futures    58     2     6 

•selected 6110    0 


12.27^ 
12.32  "4 
12.32J4 
12.37'A 

Closing. 


Lowest. 

11.57^ic 

£53     7     6 


ng  has  expanded  slightly,  and  consumers  abroad  have  paid 

ances  of  5s.  to   los.   for  eltctroolytic.     Consumers  still  be- 

c  in  spite  of  the  October  statistics  that  the  present  rate  of 

.roriuction   and   the   present   outlook   in   general   trade   justify 

pntinuation  of  the  hand-to-mouth  policy.     Judging  from   the 

■Jndition  of  the  market  in   the  past   few   months,  either  the 

jiying  movement  will  have  to  become  greatly  broadened  and 

iake  substantial  inroads  upon   surplus  stocks  or  the  rate  of 

•eduction   will  have  to  be   greatly  lowered   before   the   con- 

mer  need  be  concerned  with  sharp  advances  in  price.     The 

actional   advances   that   have   just  taken    place   savor  of   the 


[irolessional  and  have  had  but  \ery  little  inllucnce  in  increas- 
ing the  volume  of  sales.  Standard  copper  in  New  York  has 
revived  slightly,  following  the  lead  of  the  London  market,  in 
which  activity  was  quite  marked  after  the  October  report  was 
made  public.  Export  business  at  present  is  at  a  rate  slightly 
larger  than  that  of  October,  and  exports  including  Nov.  14 
aggregate  12,131  tons.  The  daily  call  on  the  Metal  Exchange, 
Nov.  14,  quoted  copper  as  per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 

General  Electric  Sales. —  Recent  orders  received  by  the 
General  Electric  Company,  Schenectady,  N.  Y.,  include  the  fol- 
lowing: From  the  Haskell  &  Barker  Car  Company,  which  is 
remodeling  its  entire  electrical  equipment  and  changing  from 
alternating-current  to  direct-current  motor  drive  at  its  large 
car-manufacturing  plant  at  Michigan  City,  Ind.,  for  one  motor- 
generator  set,  ninety-seven  induction  motors  and  a  switchboard ; 
from  the  Ingersoll-Rand  Company,  New  York  City,  for  four 
synchronous  motors  aggregating  1400  hp,  four  exciters,  four 
synchronous  panels  and  one  black  panel ;  from  the  Carnegie 
Steel  Company,  Pittsburgh,  Pa.,  for  one  synchronous  motor- 
generator  set  and  a  switchboard,  for  use  at  the  Schoen  Steel 
Works,  McKee's  Rocks,  Pa. :  from  the  Itaska  Paper  Company, 
Grand  Rapids,  .Mich.,  which  manufactures  news  paper  and  is 
equipping  its  mill  electrically,  for  eight  induction  motors  aggre- 
gating 725  hp ;  from  the  .American  Hide  &  Leather  Company, 
Ballston  Spa,  N.  Y.,  for  five  induction  motors  aggregating  150 
hp,  replacing  steam-engine  dri\e;  from  the  Mark  .Manufactur- 
ing Company,  Chicago,  111  ,  manufacturer  of  conduit,  for  three 
centrifugal  air  compressors,  which  will  furnish  air  blast  for 
oil-firing  the  ovens  used  in  baking  the  conduit;  from  the  Robert 
N.  Basset  Company,  Shelton,  Conn.,  which  is  installing  indi- 
vidual motor  drive,  for  three  three-phase  generators,  one  trans- 
former, forty-eight  induction  motors,  thirty-one  direct-current 
motors  and  a  switchboard ;  from  the  Bush  Terminal  Company, 
New  York  City,  for  four  battery  truck  cranes  for  service  at  its 
terminal  at  Brooklyn,  N.  Y.  The  General  Electric  Company 
has  recently  sold  mining  locomotives  as  follows :  One  loco- 
motive to  .\sker  Coal  Mining  Company,  for  Dorothy,  Ky. ;  one 
to  Ben  Franklin  Coal  Company,  for  Braeburn,  Pa. ;  one  to 
Inland  Steel  Company,  for  Crosby,  Minn.,  and  one  gathering 
locomotive  to  Davis  Colliery  Company  for  Elkins  Colliery 
Company,  Bower,  W.  Va. 

Meeting  of  the  Jobbers'  Association. — The  Electrical  Job- 
bers' Association  held  its  quarterly  meeting  at  the  new  Home- 
stead Hotel,  Hot  Si)rings,  Va..  on  Nov.  8,  9  and  10.  The 
main  theme  discussed  at  the  business  meeting  was  efficiency 
methods  to  reduce  the  cost  of  conducting  the  business  of  job- 
bers and  dealers  in  electrical  supplies.  The  attendance  of  both 
jobbers  and  manufacturers  was  large,  and  the  social  features 
of  the  occasion  absorbed  even  more  attention  than  the  business 
of  the  organization.  There  were  tournaments  in  golf,  tennis, 
billiards  and  pool,  with  cups  and  other  trophies  to  make  the 
several  events  interesting  and  zestful.  The  next  meeting  of  the 
association  will  be  held  at  St.  Augustine,  Fla.,  in  February, 
1912. 

More  Equipment  Ordered  for  Appalachian  Power  Com- 
pany.— Messrs.  Vicle,  Blackwell  &  Buck,  engineers  for  the 
.Vppalachian  Power  Company,  of  Richmond,  Va.,  which  is 
building  hydroelectric  stations  and  distribution  systems  in  Vir- 
ginia and  West  Virginia,  as  described  in  these  columns  Oct.  7, 
have  awarded  the  contract  for  the  transmission-line  fittings  to 
the  Harrison  Electric  Manufacturing  Company,  of  Brooklyn, 
N.  Y. 

Large  Lamp  Consumers. — .'^t  the  recent  Chicago  conven- 
tion of  the  Association  of  Railway  Electrical  Engineers  the 
interesting  statement  was  made  in  conversation  that  the  Penn- 
sylvania Railroad  is  the  second  largest  consumer  of  incandes- 
cent electric  lamps  in  the  United  States.  The  largest  consumer 
is  said  to  be  the  group  composed  of  the  associated  Edison 
companies. 
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Western  Electric  Business  Shows  a  Slight  Decrease  in 
October. — During  the  month  of  October  sliipments  of  the 
Western  Electric  Company  showed  a  decrease  of  5  per  cent  as 
compared  with  those  in  October,  1910.  During  September,  as 
previously  stated  in  these  columns,  the  shipments  of  the  com- 
pany were  12  per  cent  larger  than  those  in  September  of  the 
previous  year,  and  the  difference  between  this  gain  and  the 
decrease  for  October  noted  abo\e  is  explained  by  the  fact  that 
the  September  increase  was  due  in  part  to  including  with  tlie 
September  record  shipments  on  orders  placed  earlier  in  the 
year.  As  the  monthly  records  are  compiled  on  a  shipment  and 
not  on  an  order  basis,  the  5  per  cent  decrease  in  October  does 
not  indicate  an  equivalent  decrease  in  sales.  Sales  of  the  com- 
pany for  ten  months  of  191 1  represent  an  increase  of  about 
3  per  cent  over  those  in  the  corresponding  period  last  year. 
The  gain  has  not  been  uniform  throughout  the  various  terri- 
tories, and  in  a  large  measure  improvement  has  been  more 
marked  in  foreign  than  in  domestic  business.  In  this  country 
in  October  all  sections  excepting  the  Pacific  Coast  showed  de- 
creases, and  the  greatest  falling  off  was  in  the  East.  Consid- 
erable improvement  has  been  shown  thus  far  in  the  year  in 
sales  of  motors,  generators  and  lamps,  and  the  telephone 
branch  of  the  business  has  also  shown  expansion.  The  actual 
number  of  orders  received  in  ten  months  of  the  present  year 
is  larger  by  some  7  per  cent  than  those  in  the  corresponding 
ten  months  last  year,  and  this  difference  indicates  a  small  de- 
crease in  the  average  size  of  order.  From  present  indications 
the  year's  business  will  approach  $66,000,000,  in  which  case  1911 
business  will  be  exceeded  only  by  that  of  1906,  which  rep- 
resented a  total  of  $69,000,000. 

American  Blower  Company  Forms  Canadian  Sirocco 
Company,  Ltd. — .Application  for  a  charter  has  been  filed  by 
the  Canadian  Sirocco  Company,  Ltd.,  of  Windsor.  Ont.,  the 
function  of  the  company  being  the  manufacture  and  distribu- 
tion of  the  .American  Blower  Company  products  in  the  Do- 
minion of  Canada.  The  full  line  of  American  Blower  Company 
fans,  blowers,  heating,  ventilating  and  drying  apparatus,  steam 
engines,  etc.,  will  be  manufactured.  The  company  will  hold  the 
exclusi\e  patent  rights  to  manufacture  Sirocco  fans  and  blow- 
ers throughout  Canada.  These  patents  are  controlled  in  the 
United  States,  the  United  States'  possessions,  Me.xico,  Central 
and  South  America  and  in  Japan  by  the  American  Blower 
Company,  of  Detroit,  Mich.,  and  in  Europe  by  Davidson  & 
Company's  Sirocco  Engineering  Works,  Belfast,  Ireland,  the 
home  of  S.  C.  Davidson,  inventor  of  the  apparatus.  The 
Canadian  Sirocco  Company,  Ltd.,  has  acquired  a  tract  of  land 
comprising  four  and  one-half  acres  on  the  Essex  Terminal  Rail- 
way from  the  city  of  Windsor,  and  it  will  proceed  at  once 
to  erect  upon  this  site  a  plant  which,  it  is  said,  will  be  the  finest 
and  most  comprehensive  of  its  kind  in  the  country.  An  erect- 
ing shop  so  ft.  by  200  ft.,  of  steel  and  concrete  construction, 
is  to  be  started  at  once,  and  this  with  the  office  buildings  will 
be  completed  for  occupancy  this  winter.  A  foundry  building 
will  be  started  in  the  spring  and  work  upon  the  plate  and  pipe 
shop,  machine  shop  and  the  remainder  of  the  plant  will  be 
advanced  as  rapidly  as  possible. 

Postal  Telegraph  Company. — The  current  issue  of  the 
Postal  Telegraph,  the  monthly  bulletin  of  the  Postal  Telegraph 
Company,  contains  an  article  assailing  the  Western  Union 
Telegraph  Company  for  combination  with  the  .American  Tele- 
phone &  Telegraph  Company,  alleging  that  this  combination  is 
in  violation  of  the  Sherman  anti-trust  law.  Reference  is  made 
in  the  article  to  various  statements  of  Theodore  X.  Vail, 
president  of  the  Western  Union  Telegraph  Company,  that  were 
to  the  effect  that  the  close  relation  between  the  two  companies 
IS  in  the  nature  of  a  public  benefit,  and  in  attacking  these  state- 
ments the  article  says  in  part:  "Mr.  Vail  says  the  purchase  by 
the  -American  Telephone  &  Telegraph  Company  of  the  stock 
of  the  Western  Telephone  &  Telegraph  Company  is  similar 
to  the  purchase  some  time  ago  of  the  Mackay  Companies' 
holdings  of  telephone  stock.  The  fact  is  that  the  Mackay 
Companies  sold  their  telephone  stock  to  avoid  even  the 
appearance  of  combination.  This  sale  of  Western  Telephone 
stock  is  to  complete  a  combination."  The  Western  Union's 
statement  to  the  effect  that  80  per  cent  of  the  Postal's  net 
profits  were  obtained  from  its  cable  operations  is  denied 
strongly,  and  the  vast  land  lines  of  the  company  are  pointed 
to  in  support  of  the  denial.  The  bulletin  contains  further 
reference  to  the  matter  of  the  combination,  saying  that  now 
that  the  Bell  Telephone  and  Western  Union  have  practically 


eliminated  the  natural  competition  between  the  telegraph  and 
telephone,  so  far  as  these  companies  are  concerned,  they  con- 
template absolutely  wiping  out  all  competition  whatsoever  in 
hundreds  and  perhaps  thousands  of  small  towns  in  the  United 
States. 

Westinghouse  Orders. — The  Cleveland,  Painesville  & 
Eastern  Railroad  Company,  of  Willoughby,  Ohio,  which  is 
enlarging  Its  plant  and  changing  the  operating  voltage  from 
13,200  volts  to  22,000  \olts,  has  ordered  two  1500-kw  and  two 
50-kw,  6600-volt  turbo-generator  units  from  the  Westinghouse 
Machine  Company.  The  Indiana  County  Street  Railway  Com- 
pany, of  Indiana,  Pa.,  has  ordered  one  62S-kva  Westinghouse- 
Parsons  turbo-generator,  with  Le  Blanc  condenser,  for  installa- 
tion in  its  plant  at  Twolick.  Pa.  The  turbo  unit  will  feed  into 
the  6600-volt,  three-phase,  60-cycle  lines  the  company  is  operat- 
ing at  the  present  time.  .\  little  over  a  year  ago  the  Westing- 
house company  built  and  installed  two  3000-kw,  25-cycle, 
six-phase,  600-volt  rotary  converters  at  substations  of  the 
Interborough  Rapid  Transit  Company,  New  York,  replacing 
two  1500-kw  rotary  converters.  The  3000-kw  machines  occupy 
the  same  floor  space  as  the  smaller  ones  and  the  output  of  the 
stations  has  been  doubled.  Since  these  units  were  purchased 
seven  more  of  the  same  type  have  been  ordered  by  the  Inter- 
borough company.  The  following  3000-kw  rotary  converters 
have  either  been  shipped  or  are  on  order :  For  the  Brooklyn 
Rapid  Transit  Company,  Brooklyn,  N.  Y.,  three  units ;  for  the 
Chicago  Railways  Company,  Chicago,  two  units ;  for  the  Phila- 
delphia Rapid  Transit  Company,  Philadelphia,  Pa.,  two  units, 
and  for  the  Metropolitan  Street  Railway  Company,  Kansas 
City.  Mo.,  one  unit. 

Meeting  of  Idaho  Cedarmen's  Association.  —  The  Idaho 
Cedarmen's  Association  met  on  Nov.  7,  in  Spokane,  Wash., 
and  took  action  on  several  matters  of  interest,  among  others 
the  adoption  of  a  standard  list  of  weights  of  poles.  In  the 
past  it  has  been  the  custom  for  each  concern  to  use  its  own 
weights,  and  it  was  deemed  advisable  to  adopt  a  standard  sim- 
ilar to  that  of  the  Eastern  cedar  dealers.  A  committee  or 
publicity  was  appointed  by  the  president,  consisting  of  J.  C 
Davis,  of  the  Humbird  Lumber  Company;  H.  C.  Culver,  ot 
the  Sand  Point  Lumber  &  Pole  Company,  and  R.  L.  Bayne 
of  the  Lindsley  Brothers  Company,  to  look  into  the  matter  0 
securing  a  greater  publicity  for  the  merits  of  the  Westen 
cedar  poles.  Pole  consumers,  especially  those  in  the  East  am 
South  who  have  never  used  the  Western  poles,  are  un 
familiar  with  them  and  with  the  claims  that  the  Westen 
cedar  is  straighter,  more  syinmetrical.  has  less  butt  rot  and  i 
stronger  by  tests  made  by  the  United  States  Forestry  Servic 
than  any  other  pole  material  on  the  inarket  of  equal  lastin 
power.  It  is  to  correct  this  situation  that  the  committee  wa 
appointed,  and  steps  w-ill  be  taken  at  once  to  secure  greate 
publicity    for   the   merits   of   the   Western   pole. 

Orders  for  Taylor  Stokers. — The  American  Ship  Wine 
lass  Company,  manufacturer  of  the  Taylor  stoker,  reports  u 
cent  orders  as  follows:  From  the  Hartford  Electric  Ligl 
Company,  for  two  stokers ;  from  the  New  York,  New  Haven 
Hartford  Railroad  Company  (Bridgeport  plant),  for  two  stol 
ers;  from  the  Solvay  Process  Company,  for  one  stoker;  froi 
the  Columbia  Shade  Cloth  Company,  for  three  stokers  for  i' 
plants  at  Chicago  and  Minetto,  N.  Y.,  and  from  the  Fisk  Rul 
ber  Company,  for  one  stoker.  The  first  three  of  these  ai 
repeat  orders. 

Field  for  Electrical  Apparatus  in  Argentina. — The  Ame 
ican  Consulate-General  at  London  states  that  a  British  pub) 
cation  reports  a  good  demand  in  Argentina  for  all  kinds  < 
electrical  apparatus  in  connection  with  lighting,  heating,  loo 
motion,  telegraphy,  telephony  and  motive  power,  particular 
for  generators  working  at  no  volts  and  65  volts.  There  a 
also  good  openings  for  continuous-current  motors  and  far 
Further  details  can  be  obtained  by  applying  to  the  Bureau  ' 
-Manufactures,  Washington,  D.  C,  for  Schedule  7563. 

Panama  Canal  Motors. — .\  contract  for  trial  motors  f 
the  miter  gate-forcing  machines  to  be  used  on  the  locks  of  t 
Panama  Canal  has  been  awarded  to  the  .A.llis-Chalniers  Coi 
pany.  If  these  motors  prove  satisfactory,  upon  test  forty-t' 
additional  machines  may  be  purchased. 

Terry  Steam  Turbine  Company.— .Among  the  forci 
iirders  recently  received  by  the  Terry  Steam  Turbine  Compai 
90  West  Street,  New  York  City,  is  one  for  three  turbine-driv 
blowers  for  Chinese  cruisers  and  one  for  a  15-kw  turbo-gi 
erator  set  for  Russia. 
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The  Week  in  Wall  Street. 

PL'BLIC  interest  in  the  stock  market  is  increasing  steadily, 
due  to  growth  of  confidence  in  general  business,  with 
the  result  that  conditions  on  the  New  York  Stock  Ex- 
change are  assuming  a  more  cheerful  aspect  than  has  been  the 
case  for  some  weeks  past.  Prices  are  somewhat  irregular, 
and  the  advances  of  the  preceding  week  have  not  been  sus- 
tained. There  was  very  little  in  the  day's  news  to  stimulate 
the  market  on  Monday,  and  a  decline  took  place  in  both  prices 
and  volume  of  trading.     Selling  of  Steel  shares  was  the  chiel 
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liieature  of  the  day,  and  reports  of  growth  of  traffic  earnings 
fceined  to  be  the  only  topic  of  any  importance,  indicating  im- 
wovement  in   general   trade.     Irregularity   was   the   character- 
'«ttc  of  Tuesday's   market.      Declines   took   place   in   the  early 
iing,    and    were    followed    by    partial    recovery    upon    an- 
icement  of  details  of  the  Commerce  Court's  decision  hold- 
Hie  Inng-and-short-haul  ruling  of  the  Interstate  Commerce 
mission  to  be  constitutional.     The  best  prices  of  the  day 
■    made  toward  the  close.     The  extent  to  which  tariff  leg- 
"in  and  the  Sherman  law  will  be  taken  up  by  Congress  is  a 
'ng  item  of  discussion  in  the   Street.     Demand   for  bonds 
iiproving.  and  many  offerings  are  attracting  the  investing 
ulilic.     Present  conditions  abroad  indicate  that  the  large  for- 
eign banks  will  enter  the  local   money  market   for   short-term 
pans  before  long,  in  order  to  meet  large  settlements  that  will 
je  falling  due  before  the  end  of  the  year.     There  is  compara- 
(vely  little  demand  made  upon  the  local  market  for  funds  at 
'"<cnt,  and  no  appreciable   change  has  taken   place   in   rates 
last  week.    Rates  Nov.  14  were:  Call,  2yi@2y2  per  cent; 
■y  days,  Sfffj^/j  per  cent.     The  quotations  in  the  tables  are 
•   at  the  close  Nov.  14. 


Financial  Notes. 
PubUc  Service  Company  of  Northern  Illinois. — .A  notable 
[dition  to  the  electric-service  companies  of  the  country  has 
ien  made  by  the  appearance  of  the  Public  Service  Company 
Northern  Illinois,  incorporated  under  the  laws  of  Illinois, 
lich  on  Nov.  11  acquired  the  business  and  properties  of  a 
inber  of  central-station  companies  operating  within  a  radius 
'  about  ioo  miles  from  Chicago.  As  announced  in  previous 
'lies  of  the  Electrical  World,  the  plan  has  been  in  contempla- 


tion fur  some  time,  and  the  new  company  was  incorporated 
several  weiks  ago.  The  names  of  the  companies  absorbed  and 
their  capital-stock  issues  are  as  follows:  North  Shore  Electric 
Company,  $5,000,000;  Chicago  Suburban  Light  &  Power  Com- 
pany, $2,300,000;  Economy  Light  &  Power  Company,  $3,000,- 
000;  Illinois  Valley  Gas  &  Electric  Company,  $4,013,000  (pre- 
ferred, $7(13,000,  common,  $3,250,000)  ;  Kankakee  Gas  &  Electric 
Company,  $1,000,000.  Thus  the  total  capital  stock  of  these 
companies  was  $15,313,000.  In  return  for  the  stock  holdings 
enumerated  in  the  foregoing  list  the  owners  of  the  stock  of  the 
old  companies  received  from  the  new  company  $763,000  of  6 
per  cent  preferred  stock  and  $9,062,500  of  common  stock,  mak- 
ing a  total  issue  of  new  stock  of  both  kinds  of  $9,825,500.  In 
addition  to  this,  the  Public  Service  Company  has  in  its  treasury 
$500,000  of  preferred  stock  and  $1,000,000  of  common  stock. 
The  capital  stock  of  the  new  company  distributed  to  stock- 
holders is  $5,487,500  less  than  the  combined  issued  capital  stock 
of  the  acquired  properties.  This  is  a  rather  remarkable  fact, 
as  frequently  in  combinations  of  this  character  the  new  issue 
is  larger  than  the  old  one.  It  should  also  be  mentioned  that 
all  shares  of  stock  of  the  old  companies,  held  by  748  share- 
holders, were  voted  in  favor  of  the  plan  carried  out.  The 
properties  were  purchased  subject  to  the  existing  bond  issues 
of  the  several  companies,  which  issues  will  now  be  closed.  It 
is  understood  that  a  new  first  and  refunding  mortgage  will  be 
placed  upon  the  merged  properties.  The  bonds  ($1,250,000) 
on  the  Illinois  Valley  Gas  &.  Electric  Company's  property  and 
tlie  short-time  notes  ($2,000,000)  issued  against  the  Chicago 
Sulnirban  Light  &  Power  Company's  property  will  be  retired, 
the  former  at  once  and  the  laUer  on  Feb.  i,  1912.  The  new 
company  has  sold  $4,500,000  5  per  cent  first  and  refunding 
bonds,  which  will  be  devoted  to  acquiring  the  Illinois  Valley 
Gas  &  Electric  Company's  bonds  and  the  Chicago  Suburban 
Light  &  Power  Company's  notes,  and  $1,250,000  of  the  bonds 
of  the  North  Shore  Electric  Company  and  the  Kankakee  Gas 
&  Electric  Company,  so  that  the  entire  amount  of  first  and  re- 
funding bonds  now  sold  by  the  new  company  will  be  used  for 
refunding  purposes.  It  is  expected  that  the  immediate  future 
financing  necessary  to  develop  the  new  company's  business  will 
be  done  by  the  issue  of  additional  preferred  stock.  The  new 
company  is  authorized  to  issue  $10,000,000  of  preferred  stock 
and  $15,000,000  of  common  stock.  The  main  office  of  the  Pub- 
lic Service  Company  of  Northern  Illinois  will  be  at  137  South 
La  Salle  Street,  Chicago,  where  the  offices  of  the  North  Shore 
Electric  Company  have  been  located.  The  North  Shore  com- 
pany operated  in  the  suburban  area  and  rural  communities 
north,  west  and  south  of  Chicago.  The  Chicago  Suburban 
Light  &  Power  Company,  of  Oak  Park,  has  been  affiliated  with 
it.  The  Economy  Light  &  Power  Company  had  its  headquar- 
ters in  Joliet,  while  the  Illinois  Valley  Gas  &  Electric  Company 
was  farther  west  and  south,  Streator  being  one  of  its  principal 
cities.  The  Kankakee  company  gave  service  in  Kankakee  and 
vicinity,  56  miles  south  of  Chicago.  The  North  Shore  and 
Illinois  Valley  companies  were  the  results  of  the  absorption  of 
a  large  niuiiber  of  small  properties.  The  great  new  company 
is  the  outgrowth  of  a  combination  of  many  small  companies 
with  limited  credit  into  one  large  concern  with  excellent  credit. 
Samuel  Insull,  who  was  president  of  the  North  Shore,  Economy 
and  Illinois  Valley  companies,  is  the  man  who  has  brought 
about  this  result,  which  seems  to  typify  a  modern  economic 
tendency.  The  business  of  the  new  company  extends  over  a 
large  portion  of  northern  Illinois  and  embraces  the  distribu- 
tion of  electrical  energy,  gas,  water,  heating  and  the  operation 
of  a  small  street  railway.  The  company  has  steam  generating 
stations  at  Evanston,  Waukegan,  Oak  Park,  Maywood,  Blue 
Island,  Joliet,  Kankakee,  Streator,  Lacon.  Henry,  Grand  Ridge 
and  Cornell,  and  water-power  plants  at  Joliet,  Kankakee  and 
Wilmington.  It  has  gas  plants  at  Kankakee,  Streator,  Ottawa 
and  Morris ;  waterworks  at  La  Grange.  Harvey  and  Oak  Park ; 
heating  plants  at  Oak  Park.  Evanston  and  Waukegan,  and  the 
local  street  railway  at  Streator.  It  operates  in  over  100  dif- 
ferent cities  and  villages  and  serves  a  population  of  about 
366,000  people.  It  is  estimated  that  the  business  for  the  com- 
ing year  will  exceed  $3,500,000.  The  directors  of  the  Public 
Service  Company  of  Northern  Illinois  are  Messrs.  Frank  J. 
Baker.  Henry  .\.  Blair,  H.  M.  Byllesby,  Louis  .\.  Ferguson. 
William  .\.  Fox.  John  F.  Gilchrist,  Samuel  Insull.  Frank  G. 
Logan.  Charles  .\.  Munroe,  John  L.  Norton.  Charles  H.  Randle, 
Edward  P.  Russell  and  Solomon  \.  Smith.  The  officers  are 
as  follows:  President,  Samuel  Insull;  vice-presidents,  Frank 
J.    Baker    and    Charles    A.    Munroe:    assistant    to    the    presi- 
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dent,  John  F.  Gilchrist ;  secretary  and  treasurer,  John  H. 
GuHck :  assistant  secretary  and  assistant  treasurer,  E.  D. 
Alexander;  auditor,  A.  S.  Scott;  general  superintendent, 
George  M.  Lukes. 

Standard  Gas  &  Electric  Company's  Bonds  Offered. — 
New  York  interests  are  offering  $7,500,000  convertible  6  per 
cent  sinking-fund  gold  bonds  of  the  Standard  Gas  &  Electric 
Company,  which  was  organized  in  1910  by  H.  M.  Byllesby  & 
Company,  of  Chicago,  and  owns  stocks,  bonds  and  other  securi- 
ties of  fourteen  public-service  corporations  situated  in  various 
parts  of  the  country.  These  companies,  operating  in  the 
States  of  Washington,  Oregon,  Idaho,  Montana,  California, 
Colorado,  Xorth  Dakota,  Minnesota,  Wisconsin,  Iowa,  Okla- 
homa, Arkansas  and  Alabama,  are,  for  the  most  part,  under 
the  direction  of  H.  M.  Byllesby  &  Company.  The  bonds  now- 
offered  are  dated  Dec.  i,  1911,  are  due  Dec.  i,  1926,  and  are 
secured  by  deposit  and  pledge  with  the  trustee  of  securities  of 
the  underlying  operating  companies,  with  an  approximate  mar- 
ket \alue  of  $20,000,000.  The  capitalization  of  the  Standard 
Gas  &  Electric  Company  upon  the  retirement  of  its  $3,000,000 
convertible  6  per  cent  bonds  dated  May  2,  1910,  and  its  $1,850,- 
000  6  per  cent  collateral  trust  notes,  dated  June  i,  191 1,  both  of 
which  issues  have  been  or  will  be  called  for  redemption,  will 
consist  of  an  authorized  issue  of  $30,000,000  6  per  cent  sinking- 
fund  gold  bonds  (present  issue),  with  $7,500,000  outstanding; 
$30,000,000  preferred  stock,  paying  8  per  cent,  with  $9,196,800 
outstanding,  and  $15,000,000  common  stock,  with  $7,468,150  out- 
standing. The  convertible  6  per  cent  sinking-fund  gold  bonds 
are  convertible  at  any  time  before  maturity  at  the  option  of 
the  holder  into  preferred  stock  of  the  Standard  Gas  &  Electric 
Company  on  a  basis  of  $110  of  bonds  for  $100  of  preferred 
stock,  and  are  redeemable  as  a  whole  or  in  part  at  105  and 
accrued  interest  on  any  interest  day  on  sixtj'  days'  notice.  Net 
income  of  the  operating  companies  for  the  year  ended  Sept.  30, 
191 1,  applicable  to  the  securities  now  held  by  the  Standard 
Gas  &  Electric  Company  was  equal  to  about  three  and  one- 
half  times  the  $450,000  interest  on  these  bonds. 

Milwaukee  Electric  Railway  &  Light  Company  to  Issue 
$90,000,000  Bonds. — The  North  American  Company,  New 
York,  which  controls  the  Milwaukee  Electric  Railway  &  Light 
Company,  has  announced  that  the  Milwaukee  company  will 
execute  a  mortgage  to  cover  a  $90,000,000  bond  issue,  the  pro- 
ceeds of  which  will  be  used  as  needed  to  meet  payments  on 
improvements  made  and  contemplated  by  the  company.  The 
statement  of  the  North  American  Company  concerning  these 
bonds  is  as  follows :  "The  Milwaukee  Electric  Railway  &  Light 
Company  has  had  under  consideration  for  some  time  past  the 
execution  of  a  new  mortgage  ha\ing  an  authorized  issue  of 
$90,000,000,  a  part  of  which  is  to  be  reserved  to  retire  under- 
lying bonds  as  they  may  become  due,  and  the  proceeds  from 
the  balance  of  which  are  to  be  used  in  part  payment  for  im- 
provements recently  made  and  to  be  made  in  the  future.  This 
authorized  issue  of  bonds  has  no  relation  to  any  other  com- 
pany than  the  Milwaukee  Electric  Railway  &  Light  Company, 
and  it  is  not  the  intention  to  effect  a  consolidation  with  tlie 
Milwaukee  Electric  Railway  &  Light  Company  of  the  other 
Wisconsin  properties  in  which  the  North  American  company 
is  interested.  The  issue  of  bonds  under  the  proposed  mort- 
gage is  subject  to  the  approval  of  the  Railroad  Commission  of 
Wisconsin."  About  $2,500,000  of  these  bonds,  it  is  said,  will 
be  issued  by  the  company  very  shortly  and  will  be  offered  for 
sale  by  New  York  bankers. 

Earnings  of  Pacific  Telephone  &  Telegraph  Company.— 
Gross  earnings  of  the  Pacific  Telephone  &  Telegraph  Company 
for  the  nine  months  ended  Sept.  30,  191 1,  showed  a  gain  of 
$983,225  and  the  surplus  showed  a  decrease  of  $109,835  as  com- 
pared with  the  corresponding  items  in  the  nine  months  ended 
Sept.  30,  1910.  The  gross  income  for  the  period  was  $11,326,- 
724,  as  compared  with  $10,343,499,  and  operating  expenses  were 
$8,720,168,  as  compared  with  $8,067,404.  Net  earnings  were 
$2,606,556,  as  a.cainst  $2,276,095.  Charges  for  the  period  were 
$1,639,182  and  those  in  the  1910  period  were  $1,204,136,  leaving 
surpluses  available  for  dividends  of  $967,374  and  $1,071,959 
respectively.  Dividends  were  $815,250,  as  compared  with  $810,- 
000,  and  the  surplus  for  the  period  was  $152,124,  as  compared 
with  $261,959  in  the  nine  months  ended  Sept.  30,  1910. 

Cumberland  Telephone  &  Telegraph  Company.— James  E. 
Caldwell,  president  of  the  Cumberland  Telephone  &  Telegraph 
Company,  of  Nashville,  Tenn.,  has  announced  that  arrange- 
ments have  been  completed  to  exchange  stock  of  the  Cumber- 


land company  for  that  of  the  .American  Telephone  &  Telegraph 
Coinpany.  Since  the  latter  has  held  51  per  cent  of  the  Cumber- 
land company's  stock  since  its  formation,  absorption  by  the 
Bell  interests  is  indicated.  The  Cumberland  Telephone  &  Tele- 
graph Company  operates  in  Kentucky,  Tennessee,  southern 
Indiana,  Mississippi  and  Arkansas,  and  has  a  capital  of  $20,- 
200,000. 

Macon  (Ga,)  Railway  &  Light  Company  Sold. — Controll- 
ing interest  in  the  Macon  Railway  &  Light  Company,  of 
Macon.  Ga.,  has  been  purchased  by  A.  B.  Leach  &  Company, 
bankers,  of  149  Broadway,  New  York  City,  who  are  the  prin- 
cipal owners  of  the  Central  Georgia  Power  Company.  The 
company  has  12,000  shares  of  stock  outstanding,  of  which  3000 
are  preferred.  The  purchasers  gave  $732,000  for  6100  shares. 
Most  of  these  were  owned  by  W.  J.  Massee,  president  of  the 
Macon  company ;  by  M.  F.  Hatcher,  its  vice-president,  and  by 
J.  T.  Moore  and  J.  N.  Neel. 

Rochester  Railway  &  Light  Company  to  Issue  Bonds. — 
The  Public  Service  Commission  for  the  Second  District  of 
New  York  has  authorized  the  Rochester  Railway  &  Light 
Company  to  issue  $1,998,000  of  its  5  per  cent  gold  mortgage 
bonds  dated  July  I,  1904,  and  due  July  I,  1954.  These  bonds 
are  to  be  issued  in  exchange,  par  for  par,  for  5  per  cent  bonds 
of  the  Rochester  Gas  &  Electric  Company,  due  Nov.  i,  1912, 
as  such  bonds  can  be  acquired  by  the  Rochester  Railway  & 
Li,i;ht   Company. 

Montreal  Traction  Merger  Effected. — The  negotiations 
toward  an  amalgamation  of  the  Montreal  Street  Railway  Com- 
pany and  the  Montreal  Tramways,  mentioned  in  these  col- 
umns Oct.  21  and  28.  have  been  successful  and  the  application 
of  these  companies  to  consolidate  under  the  name  of  the  Mon- 
treal Tramways  Company  has  been  approved  by  the  F  jblic 
Utilities  Commission  at  Montreal. 

Boston  Edison's  October  Business. — The  report  of  the 
Edison  Electric  Illuminating  Company  of  Boston  for  the 
month  of  October  shows  gross  earnings  of  $478,310,  as  com- 
pared with  $427,636  in  October.  1910.  Expenses  were  $i94,3Q,i- 
as  compared  with  $183,855,  and  net  earnings  were  $283,915.  as 
compared   with  $243,781   in   the   corresponding  month  in   1910. 

Earnings  of  Ohio  Traction  Companies. — Gross  earnings 
of  all  the  traction  companies  in  the  State  of  Ohio  in  the  year 
ended  June  30,  191 1,  as  shown  in  the  report  of  the  Tax 
Commission  at  Columbus,  Ohio,  were  $35,739,794,  as  againsi 
$33,143,852  in  1910,  an  increase  of  $2,595,942. 


DIVIDENDS. 

American  Railways  Company,  quarterly,  i^  per  cent,  pay 
able  Dec.  15. 

Georgia  Railway  &  Electric  Company,  quarterly,  2  per  cent 
payable  Nov.  20. 

Northern  Ohio  Traction  &  Light  Company,  quarterly,  three 
fourths  of  I  per  cent,  payable  Dec.  15. 

St.  Joseph  (Mo.)  Railway,  Light,  Heat  &  Power  Compan\ 
quarterly,  one-half  of  i  per  cent,  payable  Dec.  I. 

REPORTS  OF  EARNINGS. 
BLACKSTONE   VALLEY   GAS   &    ELECTRIC    COMPANY. 

Gross       Operating         Net             Fixed  „  Net 

Period.                          Earnincs.    Expenses.    Earnines.    Charges.  Surplu- 

Sept.,     1911 $92,974        $42,889        $50,085        $31,464  $19,6- 

Sept.,    1910 89.614          42.577           47,037          30,380  16,65 

COLUMBUS  ELECTRIC  COMPANY. 

Sept.,     1911 $41,816        $20,682        $21,134        $10,262  $10,8; 

Sept.,     191C 39.236           16.710          22,526           17.908  4,61 

DALL.'VS  ELECTRIC   CORPOR.\TION.  ,,^,. 

Sept.,  1911 $131,249    $83,301    $47,948    $25,605  $22,3- 

Sept.,  1910 119.804    75.538    44,266    26,014  18,2; 

EL  PASO   ELECTRIC  COMPANY.  ..,  „ 

Sept.,    1911 $56,962         $31,514        $25,448          $8,340  JIJ.J' 

Sept.,    1910 54,846           30.383           23,463            8,215  15,2- 

GALVESTON' HOUSTON  ELECTRIC  COMPANY. 

Sept.,     1911 $130,685        $75,550        $55,135        $25,468  $29,6( 

Sept.,     1910 110.145           63.308          46,837          26.199  20,6. 

NORTHERN  TEXAS  EI  ECTRir  COMPANY.  .,„  „ 

Sept.,    1911 $136,089        $71,382        $64,707        $25,399  $39,3 

Sept.,     1910 118,192           61,594          56,598           19,689  36.91 

PUGET   SOUND  ELECTRIC   RAILWAY. 

Sept.,  1911 $152,034   $91,218   $60,816   $51,643  $9,1 

Sept.,  1910 160,544    98,607     61,937    51,974  9.9( 

SAVANNAH    ELECTRIC   COMPANY. 

Sept.,     1911 $58,428        $40,119        $18,309        $18,307 

■"lept.,    1910 51,598           32.606           18,992          18,157  » 

SEATTLE   ELECTRIC  COMPANY.  ,.,  „ 

^ept.,    1911 $443,639      $241,132      $202,507      $115,627  $86.8 

I^ept.,    1910 481,157        274,704        206,453         110,933  95,5 

SIERRA  PACIFIC  ELECTRIC  COMPANY.  ,^^  „ 

-''ept.,     1911 $49,384        $20,136        $29,248          $4,377  $24.9 

Sept.,    1910 47,544          14,325          33,219           6,020  2'.1. 

TAMPA  ELECTRIC  COMPANY.  „,, 

^ept.,  1911 $56,840   $30,182   $26,658    $6,384  $20,^ 

Sept.,  1910 44,969    23,910    21.059     6.018  15.' 
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General  News 


Construction  NeWs. 


BIRMINGHAM.    ALA.— The   Sinillurn    R.iilway,    it   is   rei.ortcd,   is   con- 

leraplaling    extending     its     telephone     system     between     Chattanooga     and 

Knoxville,    on     the     Kno.xville     division,     a    distance    of     111     miles.       B. 

;     Herman,     UOO    Pennsylvania    Avenue    N.    VV.,    Washington,    D.     C,    is 

I     chief  engineer. 

I         RAGLAXD,  ALA.— The  Board  of  Aldermen  has  granted  to  Frank  M. 

I     Morris  and  associates   franchises  to   install   and  operate   an   electric-light 

and    power    plant,    a    gas-lighting    and    fuel    plant    and    a    street-railway 

franchise.      Mr.    Morris    is   given    from    five    to    seven    years    to   carry    out 

his  obligations.      In    return    for  the    franchise   he   agrees  to   pay  the   town 

I     of  Rtgland  2!^    per   cent   of   the   net   income   from   all   sources  and  also 

'■    to  furnish  considerable   free  service  in  the  way  of  electricity,   fuel,  etc. 

!        VALDEZ,   ALASKA.— Plans  are  being  prepared  by  the   Gold  Bullion 

i    Mining  Company  for  the  erection  of  a  large  electric-power  plant  to  sup- 

;    ply  electricity  to  operate  its  mines.     William  Bartholf  is  manager. 

'        GLOBE,     ARIZ. — The     Inspiration     Copper     Company     is     planning     to 

erect  a    private    telephone    system    from    Pinal    Creek    to   its   mines,    a   dis- 

l   lance  of  about   IS  miles.     C.  H.   Repath  is  consultins  engineer. 

PHOENIX.  ARIZ.— Tames  E.  Barker,  engineer,   of  Los  Angeles,  Cal., 
I   rngagcd   by   the   City    Council    to   investigate   the    local    electric-light   sys- 

■  lent,  has  submitted  a  report  recommending  the  establishment  of  a  munici- 
p»l   electric-light    plant,    purchasing    energy    from    the    high-tension    system 

,  of  the  Reclamation   Service  at  not  over  2  cents  per  kw-hour.     The  city's 
I  coflCTact  with  the  Pacific  Gas  &  Electric  Company  has  expired,  although 

■  the  company    still    holds    an    agreement    to    install    a    street-lighting   sys- 
.  tem  at  a  cost  of  $20,000. 

ASHDOWN,  ARK.— The  City  Council  has  granted  the  Texarkana 
(  Ice  Company  a  twenty-five-year  franchise  to  operate  an  electric-light  sys- 
J  tem  in  Asbdown.  The  council  also  agrees  to  contract  for  street  lighting, 
to  coat  $1,000  per  year.  The  rate  for  arc  lamps  will  be  $8  each  per 
^  month.  The  rate  for  commercial  lighting  will  be  $1  per  month  for 
^one  lamp,  $1.50  for  two  lamps  and  75  cents  per  month  for  each  addi- 
jtional  lamp.  The  charge  for  meter  service  will  be  15  cents  per  kilowatt 
'for  the  first  50  kw,  12  cents  for  the  next  50  kw  and  10  cents  for  all  over 
1100  kw,  with  a  minimum  charge  of  $1    per  month. 

'  EARLE,  ARK. — The  City  Council  has  granted  franchises  to  James 
iZ.  George,  of  Memphis,  Tenn.,  to  construct  and  operate  an  electric-light 
iplant  and  water-works  system  in  Earle.  The  city  formerly  owned  the 
water-works,  but  sold  the  entire  system  to  Mr.  George,  who  proposes 
tto  enlarge  and  improve  the  same.  Through  oversight  this  item  appeared 
under  Earle,  Kan.,   in  the  issue   of   Nov.    11. 

BRAWLEY,  CAL.— The  Bernice  Water  Company,  recently  incor- 
Vorated  with  a  capital  stock  of  $450,000.  is  preparing  plans  for  the  erec- 
tion of  a  hydroelectric-power  plant  on  the  Alamo  River.  W.  H.  Best 
^nd  Frank  Salisbury  are  directors  of  the  company. 

COALING.A,  CAL.— The  Coalinga  Water  &  Electric  Company  is  plan- 
us to  extend  its  transmission  lines  into  the  East  Side  fields,  via  Pleas- 
^  alley    district,    to    supply    electricity    for    operating    pumps    for    irri- 
^  purposes. 

'I.TON,  C.'\L. — The  Southern  California  Edison  Company   has  been 
'cd  the  contract  for  street  lighting  in  Colton. 

>IR   OAKS.   CAI The    Stockton    Electric    Railroad    Company,   it    is 

■■'ed,   is  contemplating   extending   its   system   into   Fair   Oaks. 
'KEST\-ILLE,    CAL.— The    Petaluma    &    Santa    Rosa    Electric    Rail- 
Company    is    contemplating    extending    its    system    from    Forestvilk- 
ildshurg,  a   distance  of  about    15  miles. 
'LLERTON,  CAL.— The   Standard  Oil   Company,   it  is  said,    is   plan- 
to  install   an  electric-light   plant  on  its  oil   properties  near   Fullerton. 
'WELAND,    CAL. — The    installation    of    new   electric   hoisting    ma- 
'  T  at  the  Slap  Jack  Mine  is  under   consideration.     Ricliard  Pierce 
anager. 
HUNTINGTON    PARK,    CAL.— It    is    reported    that    an    election    will 
held  on  Nov.  28  to  submit  the  proposition  to  issue  $110,000  in  bonds, 
proceeds    to   be    used    for   the   construction    of    a    municipal    electric- 
'    plant   and   water-works   system   and   to   provide    for   fire    protection, 

vote   of   the   people. 
\KEPORT,   CAL.— Preparations  are  being  made  by  the  Clear  Lake 
■iy  Company,  recently  incorporated,  to  construct  an  electric  railway 
1    Lakcport  to   Hopland,  a   distance   of  about  9  miles. 
.LOS    ANGELES,    CAL. — The     Fire    Commission     has    instructed    its 
Iperintendent  to  provide  for  the  installation  of  a  private  telephone  sys- 
n  at  San  Pedro  Harbor,  to  be  used  in  connection  with  the  salt-water 
vice  and  fireboats. 

LOS  ANGELES,  CAL.— The  Pacific  Light  &  Power  Company  has 
.En  out  a  permit  to  make  alterations  and  improvements  to  its  power 
nt  on  East  Third  Street.  Contract  for  the  work  has  been  awarded 
'  the  Uersereau  Bridge  &  Construction  Company,  of  Los  Angeles,  Cal. 


1,0s  .XNliKLKS.  CAI..— Ihc  I'acilic  Light  &  Power  Corporation  has 
riled  papers  with  the  county  clerk  authorizing  a  bond  issue  of  $35,- 
000,000.  Of  this  amount  $9,000,000  will  be  used  to  guarantee  the 
underlying  bonds  of  the  company,  and  the  remainder  for  the  construc- 
tion work  in  connection  with  its  proposed  power  plant  on  Big  Creek, 
San  Joaquin  Valley,  and  for  extension  of  its  transmission  and  dis- 
tributing system  in  Los  Angeles  and  vicinity. 

M.\DER.\,  C.^L. — The  Pacific  Telephone  &  Telegraph  Company  is  plan- 
ning to  remove  its  poles  on  Vosemite  Avenue  from  B  to  H  Street  and 
will  install  an  underground  conduit  system,  the  cost  of  which  is  esti- 
mated at  $10,000. 

MAI)ER.-\,  CAL. — Plans  are  being  considered  by  the  Madera  Canal  & 
Irrigation  Company  for  the  installation  of  a  hydroelectric  power  plant 
to  supply  electricity  for  operating  pumps  in  connection  with  its  large 
irrigation  project.  The  cost  of  the  work  is  estimated  at  $5,000,000.  I. 
Tcllman,   of  Fresno,  Cal.,  engineer,  is  interested  in  the  company. 

NAPA,  CAL. — Preparations  are  being  made  by  the  Napa  Gas  & 
Electric    Company    for    extensive    improvements    to    its    system    in    Napa. 

OAKLAND,  C.\L.— The  Oakland  &  Antioch  Electric  Railway  Com- 
pany has  executed  a  mortgage  in  favor  of  the  Union  Trust  Company. 
The  mortgage  covers  all  the  property  of  the  company  extending  from 
Oakland  to  Antioch  and  Stockton.  Bonds  issued  under  this  mortgage 
will   be  used  for  construction  work. 

OR.\NGE,  C.^L. — The  Board  of  Trustees  has  entered  into  a  contract 
with  the  Southern  California  Edison  Company  for  the  installation  of 
100  additional  tungsten  lamps  in  connection  with  the  street-lighting 
system. 

ORDWAY,  CAL. — Preparations  are  being  made  to  enlarge  and  im- 
prove the  power  plant  of  the  Ordway  Electric  Light  &  Power  Company, 
involving  an  expenditure  of  about  $7,000.  A  twenty-four-hour  service 
will   be  established  soon  after  the  first  of  the  year. 

POMON.\,  C.^L. — Plans  are  being  considered  by  property  owners  on 
South  Thomas  Street,  between  First  and  Fifth  Streets,  for  the  installa- 
tion of  an  ornamental  street-lighting  system  at  their  own  expense. 

PORTERVILLE,  CAL. — Owing  to  the  new  regulations  adopted  by  the 
Underwriters  of  the  Pacific  and  the  new  regulations  which  have  been 
made  obligatory  upon  light  and  power  public-service  corporations  through 
new  legislation  which  went  into  effect  Oct.  22,  the  Mount  Whitney  Power 
Company  will  be  obliged  to  rebuild  its  entire  distributing  system  within 
five  years.  The  company  is  preparing  to  erect  ornamental  lamp  standards 
on   Sunnyside  Avenue. 

RED  BLUFF,  C.\L. — The  Sacramento  Valley  Power  Company  is 
contemplating  extending  its  transmission  lines  from  the  Cofer  district 
to   Jelly's   Ferry   to   supply   electricity   for  dredging   purposes. 

SACRAMENTO,  CAL.— The  Board  of  City  Trustees  has  granted  the 
Sacramento  Electric  Gas  &  Railway  Company  a  franchise  to  build  an 
electric  railway  on  Third,  E.  K  and  T  Streets.  Under  the  terms  of 
the  franchise  the  company  is  to  pay  the  city  2  per  cent  of  its  gross 
receipts  after  the  first  five  years.  The  agreement  also  calls  for  the 
erection   of   ornamental    iron    poles   and   grooved    rails. 

SAN  BERNARDINO,  CAL. — A  deal  has  been  closed  whereby  the 
Southern  Sierras  Power  Company  has  purchased  the  property  of  the 
Lytle  Creek  Power  Company  in  San  Bernardino.  The  price  paid  for 
the  plant  is  said  to  be  $160,000.  The  Southern  Sierras  Power  Company 
has  awarded  the  contract  for  the  erection  of  distributing  lines  in 
Riverside  and  San  Bernardino  Counties  to  H.  M.  French,  of  Los  An- 
geles, Cal.  It  is  understood  that  the  system  of  the  Lytle  Creek  Power 
Company  will  be  used  as  a  nucleus  for  a  complete  distributing  system 
in    San   Bernardino  and  surrounding  country. 

S.AN  DIEGO,  CAL. — The  Home  Telephone  Company  is  contemplating 
the  erection  of  three  new  trunk  lines  to  El  Cajon  and  four  new  lines 
to  La  Mesa. 

S.\N  FRANCISCO,  CAL. — The  Board  of  Public  Works  has  awarded 
a  contract  for  furnishing  lighting  fixtures  for  the  Hall  of  Justice  to 
Adams  &  Holopeter,  of  San  Francisco,  Cal.,  for  $14,395. 

SAN  FRANCISCO,  CAL.— The  contract  for  electrical  work  for  the 
new  hotel  and  theater  building  for  the  Down  Town  Realty  Company 
has  been  awarded  to  A.  E.  Brooke  Ridley  and  the  Metropolitan  Con- 
struction Company,  for  $8,462. 

SAN  FRANCISCO,  CAL.— The  property  of  the  San  Francisco,  Vallejo 
&  Napa  \'alley  Electric  Railway  Company  was  purchased  at  public  auc- 
tion on  Oct.  30  by  the  bondholders'  reorganization  committee  for  $700.- 
000.  The  company  will  be  reorganized  and  will  operate  the  system,  which 
extends  from  Bcnicia  to  St.  Helena,  a  distance  of  30  miles. 

SAN  FRANCISCO,  CAL.— The  Sierra  &  San  Francisco  Power  Com- 
pany has  announced  that  it  proposes  to  enter  into  competition  for 
lighting  contracts  in  all  the  bay  cities.  The  steam-power  plant  of  the 
company  at  North  Beach  is  said  to  have  an  output  of  $25,000  hp,  while 
the  auxiliary  plant  in  Bryant  Street  generates  3000  hp.  The  hydro- 
electric  plant   on   the   Stanislaus  River   has  an   output  of  48,000   hp  and 
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the  pUm  at  Sonora  has  a  capacity  of  2500  hp.  The  company  is  carry- 
ing on  a  campaign  for  contracts  in  Modesto,  Stockton  and  Tracy  and 
has  recently  invaded  Berkeley  and  Oakland.  The  United  Railroads  of 
San  Francisco  lakes  25,000  hp  under  contract.  Both  companies  are 
subsidiaries  of   the   United   Railways   Investment   Company. 

T.\FT,  C.\L.— The  San  Joaquin  Light  &  Power  Company  has  signed 
contracts  with  the  Maricopa  Queen  Oil  Company  and  the  Eagle  Creek 
Company  for  the  installation  of  electric  light  and  power  systems  on  their 
leases.  Both  companies  will  have  their  plants  lighted  throughout  with 
electricity  and  arrangements  are  being  made  to  operate  the  pumps  with 
electricity. 

TROPICO,  C.\L.— E.  S.  Ayres,  Builders'  Exchange,  Los  Angeles,  Cal., 
is  reported  to  have  submitted  a  bid  for  the  installation  of  an  electric- 
light  system  in  Tropico.  It  is  expected  that  the  Board  of  Trustees  will 
vote    favorably    on    the    proposition. 

VENICE,  C.\L. — Plans  are  being  considered  by  the  Council  for  the 
installation  of  an  ornamental  street-lighting  system,  with  concrete  stand- 
ards. The  standards  will  be  manufactured  by  the  city  from  designs 
made  by  City  Engineer  Lewis  and  sold  to  property  owners  at  cost, 
which  is  estimated  at  about  $9  each.  Electricity  for  maintaining  the 
lamps  will  be  supplied  by  the  city. 

CANON  CITY,  COL.— Plans  are  being  considered  for  organizing  a 
new  company  under  the  name  of  the  Arkansas  X'alley  Railway,  Light 
&  Power  Company,  which,  it  is  understood,  will  be  controlled  by  in- 
terests connected  with  H.  M.  Byllesby  &  Company,  of  Chicago,  111.  It 
is  stated  that  the  company  will  have  charge  of  the  Caiion  City  property 
and  other  interests  and  plants  in  the  /Xrkansas  Valley.  W.  F.  Raber, 
E.  D.  Spruill  and  F.  W.  Insull  are  interested  in  the  project. 

FORT  LUPTON,  COL.— The  question  of  operating  the  pumps  at  the 
new  water-works  station  by  electricity  instead  of  a  gasoline  engine  is 
under  consideration.  It  is  now  thought  that  the  present  engine  will  not 
be  a'hie  to  furnish  sufficient  power. 

,  GREELEY,  COL.— The  Greeley  Hydro-Electric  Company,  recently 
incorporated,  has  taken  over  the  electric-power  plant  located  near  the 
Poudre  River  and  used  for  boring  the  Laramie-Poudre  tunnel.  The 
new  company  is  capitalized  at  $700,000  and  will  utilize  500  hp  available 
from  the  Laramie  River  tunnel  flow  and  the  natural  flow  of  the  Poudre 
River  to  supply  electricity  in  Greeley  and  surrounding  territory.  At 
present  the  plant  has  an  output  of  400  hp.  The  transmission  line  will 
be  70  miles  in  length  and  will  cost  $900  per  mile.  It  is  expected  to 
have  the  plant  completed  by  .^pril,   1912.     D.  A.  .Camfield,  A.  J.   Condon, 

D.  R.  McArthur,  W.  D.  Miller,  Frank  .Abbott,  C.  A.  Fitch  and  John 
Camfield  are  the  incorporators. 

IDAHO  SPRINGS.  COL.— Plans  are  being  considered  for  the  con- 
struction of  an  electric-power  plant  at  the  Dorritt  mine,  to  supply  elec- 
tricity  for  lamps   and  motors   for   the  mine.      F.   L.    Patrick  is   manager. 

ROCKY  FORD,  COL.— Preparations  are  being  made  by  H.  M.  Byllesby 
&  Company,  of  Chicago,  111.,  owners  of  the  Pueblo,  Rocky  Ford  and 
La  Junta  electric  plants,  for  the  erection  of  a  high-tension  transmission 
line,  which  is  to  extend  down  the  valley.  F.  Y.  Lowe  is  chief  electrical 
engineer  of  H.  M.  Byllesby  &  Company.  T.  C.  Roberts  is  superintendent 
of  the  Pueblo  plant. 

NEW  H.^VEN,  CONN. — A  permit  has  been  granted  to  the  Connecticut 
Company  to  construct  additions  to  its  power  house  on  Grand  Avenue. 
The  additional  space  will  be  used  as  an  engine-room.  Several  new 
engines  and  boilers  will  be  installed.  The  cost  of  the  work  is  estimated 
at  about  $25,000. 

SOUTH  NORWALK,  CONN.— The  annual  report  of  the  municipal 
electric-light  plant  shows  a  gross  profit  of  $26,417  for  the  year.  A  sub- 
stantial reduction  will  be  made  in  the  rates  for  both  lamps  and  motors 
with  the  beginning  of  the  new  fiscal  year.  The  Electric  Light  Commis- 
sion is  contemplating  replacing  arc  lamps  with  tungsten  lamps  in  order 
to  extend  and  improve  the  street-lighting  system  without  being  obliged 
to  make  extensions  to  the  plant,  which  has  almost  reached  the  limit  of 
its  capacity  to  generate  electricity  for  the  street-lighting  service. 

BUNNELL,  FLA. — An  cicctric-light  plant  is  being  installed  in  Bun- 
nell, which  will  supply  electricity  for  the  entire  town.  It  is  expected 
to  have  the  system  in  operation  within  sixty  days. 

ST.  AUGUSTINE,  FLA.— The  St.  Johns  Electric  Company,  recently 
incorporated,  will  take  over  the  property  of  the  St.  Johns  Light  &  Power 
Company,  including  the  local  electric-light  and  power  plant  and  street- 
railway  system.  It  is  expected  that  the  new  management  will  make  im- 
provements to  the  power  plant  and  extensions  to  the  streetcar  service. 
The  officers  of  the  new  company  are:  W.  M.  Bostwick,  Jr.,  of  Jackson- 
ville, president;  O.  H.  P.   Fant,  of  St.   Augustine,  vice-president,  and   H. 

E.  Dyson,  of  St.  Augustine,  secretary  and  treasurer. 

BAXLEV,  G.\. — The  $15,000  bond  issue  recently  voted  by  the  citi- 
zens for  the  installation  ol  a  municipal  electric-light  plant  has  been 
validated.  The  Lyon  Electric  Company,  of  Jacksonville,  Fla.,  has  been 
engaged  to  supervise   the  work. 

LA  F.-\YETTE,  GA. — The  Georgia  Power  Company  is  contemplating 
erecting  a  transmission  line  to  Lyerly,  Summerville,  La  Fayette  and 
Chickamauga. 

M.\CON,  G.A. — The  Georgia  Light,  Power  &  Railways  Company  is 
reported  to  have  purchased  the  controlling  interest  of  the  Macon  Rail- 
way St  Light  Company,  the  property  of  the  Central  Georgia  Power  Com- 
pany,   and    will    also    own    the    stock    of    the    Central    Georgia    Gas    Com- 


pany. Application  has  been  made  to  the  Council  for  a  franchise.  The 
company  is  also  planning  to  erect  a  transmission  line  for  the  Georgia 
power   company   from   its   present  terminal    in    Griffin,    Ga.,   into   Atlanta. 

MARSHALLVILLE,  G.'V.— The  contract  for  the  installation  of  an 
electric-light  plant  and  water-works  system  in  Marshallville  has  been 
awarded  to  J.  C.  Walker. 

TOCCOA,  GA. — It  is  reported  that  the  Capps  Cotton  Mill  Company 
is  contemplating  the  construction  of  another  dam  on  upper  Toccoa 
Creek  for  power  purposes.  The  company  purposes  to  equip  its  plant  for 
electric-motor  drive.  It  is  understood  that  motors  have  already  been 
purchased. 

BOISE,  IDAHO.— The  Idaho-Oregon  Light  &  Power  Company  has 
taken  over  the  property  of  the  Boise  Valley  Railway  Company.  The 
transaction  is  said  to  involve  about  $1,000,000.  Interests  representing 
the  Beaver  River  Power  Company  and  the  Telluride  Power  Company 
are   said    to   be   identified   with    the    interest   backing    the   consolidation. 

BOISE,  IDAHO.— Proposals  will  be  received  by  the  Crane  Falls 
Power  &  Irrigation  Company  for  construction  of  dam,  power  house 
and  pumping  station  on  the  Snake  River  in  Southern  Idaho  until  Dec. 
10.  Plans  and  specifications  may  be  seen  after  Dec.  1  at  the  offices .  of 
Smith,  Kerry  &  Chace,  Lewis  Building,  Portland,  Ore.,  and  Winch 
Building,  Vancouver.  B.  C,  and  also  at  the  office  of  the  company  at 
Boise,  Idaho.  The  company  will  arrange  for  its  representative  to  ac- 
company responsible  contractors  to  the  site  of  the  works  near  Moun- 
tain   Home    and    Caldwell. 

DI.XIE.  IDAHO.— The  Idaho  Realty,  Power  &  Mines  Company  is 
contemplating  the  installation  of  an  electric-power  plant  in  Dixie,  with 
a  local  distributing  system.     S.   R.   Gayton  is  manager. 

WALLACE.  IDAHO. — The  Washington  Water  Power  Company  is  ex- 
tending its  transmission  line  to  the  Sunset  country.  It  is  believed  tliat 
the  line  will  eventually  be  extended  to  Murray  and  the  north  side. 
The  company  has  commenced  work  on  clearing  its  right  of  way  for  its 
proposed  transmission  line  into  the  Cceur  d'Alene  district.  The  line 
will  be  130  miles  in  length  and  will  serve  many  of  the  mining  properties 
in    this    district. 

.\LEDO,  ILL. — The  Central  Union  Telephone  Company  is  contemplat- 
ing the  erection  of  a  toll  line  between  Aledo  and  New  Boston.  A.  J. 
Beverlin,  of  Rock  Island,  III.,  is  manager, 

BAT-AVIA,  ILL.— The  Chicago  Telephone  Company,  it  is  reported 
is  contemplating  the  construction  of  a  new  exchange  building  in  Batavia, 
at  a  cost  of  $40,000,  and  the  installation  of  a  new  switchboard,  costing 
$16,000, 

CHAMPAIGN,  ILL,— The  City  Council  has  ordered  a  special  electior 
to  be  held  Dec,  12  to  submit  to  a  vote  of  the  people  the  proposition  tc 
issue  $35,000  in  bonds,  the  proceeds  to  be  used  for  the  installation  0 
(  new  electric-light  plant  to  be  owned  and   operated  by  the  municipality 

DIXON,  ILL, — The  Lee  County  Lighting  Company  has  announced  : 
reduction  in  rates  for  electricity  to  take  effect  from  Nov.  1,  amountin; 
to  practically  20  per  cent.  Under  the  new  schedule  the  rate  for  the  firs 
100  kw-hours  is  12  cents  per  kw-hour;  the  second  100  kw-hours, 
cents,  and  the  third  100  kw-hours,  7  cents.  Some  alterations  to  th 
service  will  be  made.  A  contract  has  been  tentatively  agreed  upo 
between  the  City  Council  and  the  company  which  calls  for  the  install; 
tion  of  60-watt  tungsten  lamps  in  the  residence  district  and  new  maj 
netite  direct-current,  4.4-amp.  arc  lamps  in  the  business  section.  Undi 
the  terms  of  the  contract  the  city  will  pay  $70  each  per  year  for  ai 
lamps  and  $16  per  year  for  tungsten  lamps,  with  all-night  service.  Tl 
contract  is  for  a  period  of  five  years  and  will  necessitate  the  rebuildit 
of  many  circuits. 

GALESBURG,  ILL.— The  Purington  Paving  Brick  Company,  it  is  r 
ported,    will    install    electric    transfer    trucks    throughout    its   entire  plan 

GENEV.A.,    ILL.— The    City   Council    has   authorized   the  city  clerk 
advertise    for    bids    for    equipment    (60-cycIe    system)    for    the    municip 
electric-light   plant.     The   proposed   apparatus   will   include   a  new  engin 
boiler  and  generator,  to  cost  approximately  $18,000. 

GENEVA,  ILL.— F.  B.  Kendrick,  of  the  MacMillan  Company,  h 
notified  the  City  Council  that  it  will  not  be  able  to  utilize  more  th 
ISO  hp  of  the  250  hp  to  be  developed  by  the  water-power  at  its  factoi 
and  has  asked  the  city  to  aid  in  disposing  of  this  surplus,  either  by  taki 
it  for  municipal  use  or  by  granting  the  company  a  franchise  to  s 
electricity.  The  MacMillan  Company  has  employed  City  Engineer  We 
to  make  a  survey  of  the  city  streets  with  a  view  of  seeking  a  contr; 
to  supply  energy  to  light  the  streets  of  the  city. 

GEORGETOWN,  ILL.— The  Georgetown  Electric  Light  Company  1 
petitioned  the  City  Council  for  a  ten-year  extension  of  its  franchi 
which  has  five  years  to  run.  The  company  is  contemplating  substituti 
tungsten  lamps  for  the  arc  lamps  now  in  use  for  lighting  the  streets. 

LA  SALLE,  ILL.— The  report  submitted  by  D.  W.  Mead,  of  Madis 
Wis.,  engineer,  engaged  by  the  City  Council  to  investigate  the  munici 
electric-light  plant,  states  that  the  plant  is  antiquated  and  its  operat 
inefficient  and  unsatisfactory,  and  also  that  the  whole  electrical  general 
equipment  and  the  arc  lamps  must  be  replaced  at  an  early  date  by  m 
modern  apparatus.  He  recommends  the  installation  of  magnetite 
lamps  and  the  erection  of  ornamental  lamp  standards  carrying  tungs ' 
lamps  lor  the  main  streets.  Two  generators  and  one  new  engine  • 
changes  in  the  wiring  will  be  necessary.  The  cost  of  the  arc-lamp  eq. 
ment  is  estimated  at  $13,424  and  that  of  the  incandescent  lighting 
tern  at  $7,700. 
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MACOMB,  ILL. — The  .Mucoiiib  Elcciric  Light  &  Power  Company  con- 
templttes  extending  its  transmission  line  to  Colchester  to  supply  elec- 
tricity in  that  town.  The  plant  of  the  Colchester  Electric  Light  &  Power 
Company   was   recently   destroyed   by    fire. 

MATTOOX.  ILL.— The  City  Council  has  authorized  the  light  com- 
mittee and  the  Mayor  to  purchase  one  m-w  4-amp  Urush  arc  generator, 
the  cost   not    to    exceed    $2.-150,    and    seventy    new   magnetite    arc    lamps 

;    at  a  cost  of  $25  each,  bids  for  which  have  already  been  received. 

I        NORM.-\L.    ILL.— The    City    Council    has    closed    a   contract    with    the 

\    lllooroington    &    Normal     Railway    &    Light    Company    for    lighting    the 
streets  of  the  city  for  a  period  of  five  years. 
PEKIN,   ILL. — Plans  are   being   considered   for   the   installation  of   an 

1   ornamental    street-lighting    system    in    the    business    district    of    the   city. 

i   Seibcrt  Brothers  are  interested  in  the  project. 

I       PEORI.\.    ILL.— The    Peoria    Gas    &    Electric    Company    contemplates 

1  rxlending    its    transmission     line    now     serving    Washington     to     Eureka, 

•  Koftnoke  and    Mctamora. 

]      PEORIA,  ILL.— .\  proposition  has  been  submitted  to  the  City  Council 

I  >   the  River  and  Lakes  Commission  of  the   State  of  Illinois  offering  to 

V  electricity  in   Peoria  at  a  much  reduced  rate.     The  scheme  is  con- 

i    with    the    proposed    deep    waterway    on    the    Illinois    River    and    the 

f'aines    River.      The    commission   contemplates    the    transmission    of 

■  ijctricity  within  a  radius  of   160  miles  from  the  principal   power  house. 

'  It  it  estimated  that  energy  can  be  supplied  in  Peoria  at  from  $15  to  $20 

Mr  bp  per   year. 

•  PEORIA,  ILL.— The  Peoria  Gas  &  Electric  Company  has  secured  a 
"crmit  to  erect  a  transmission  line  across  the  Pekin  and  Lamarsh  drain- 
er to  supply  electricity   in   Pekin.     The  company   has   also  entered   into  a 

-.rt  with  the   Lamarsh    Drainage   Commissioners   to   supply   power   to 

■r_-    the    pumping    station    across    the    river    when    the    Pekin    plant    is 

_  !f   to  supply   the   service.     Owing   to   the   increasing   demand   for   elec- 

iiric&l  »ervicc  the   Citizens'   Gas  &   Electric    Company   has  made   arrange- 

imeots  to  secure  additional  power  from  the  Peoria  company. 

'     "^''INCY.     ILL. — The     Mississippi     \'alley     Power     Company     has    an- 

f(l   its   purpose   of   establishing   a   substation   in   the    Walton   Heights 

on   to   Quincy   for   the   distribution    of    electricity   generated   at    the 

i\rukuk  dam   in   Quincy   and   vicinity. 

,     SAYBROOK.    ILL.— The    local    telephone    system   has    been    purchased 
T'^    Coon    Brothers,    who    operate    a    telephone    exchange    at    Rantoul,    III- 
wo  systems  will  be  connected. 

iUNGFIELD.     ILL.— The    City    Commission    has    awarded    to    the 

--al    Electric    Company,    of    Schenectady,    N.    Y.,    a    contract    for    two 

irinsformers  and    fifty  magnetite   arc   lamps,    at   $2,800. 

j     STREATOR,    ILL.— Plans    are    being    considered    for    the    installation 

hi  a  new  street-lighting  system  in  .Streator.     Two  propositions  have  been 

Submitted    by   the    Illinois    Valley   Gas  &   Electric   Company.      One   is    to 

iihc   fifty    magnetite    arc    lamps    in    the    business    portion    of    the    city    and 

'ticsten    lamps    for    the    residential    sections.      The    other    plan    is    to    use 

'  tite   arc   lamps   throughout    the   city. 

\ZIL,    IND. — Preparations    are    being    made    by    the    Terre    Haute, 

■lapolis   &    Eastern   Traction    Company   for    the    installation    of   orna- 

1    cluster    lamps    in    Rrazil.     The    company    recently    secured     the 

cl  to  light  the  streets  of  the   city. 

Ki.NESBORO,   IND.— The  Town    Board    is   considering   the  question    of 

^hanging    the    present   street-lighting    system.      At    present   arc    lamps   are 

''d       The    franchise   of   the    Marion    Light   &    Heating    Company    expired 

I.  and   the  question  of  granting  a   new   franchise   and   street-lighting 

>ct    is    under    consideration.       The     franchise     for     furnishing    elec- 

for    private   consumers    in    Jonesboro    is    separate    from    the    street- 

g  franchise  and  will  not  expire  for  a  number  of  years. 

">  TON.   INIt. — It   is   reported   that  plans  are  being   made   for   the   in- 

i'>n  of  cluster  lamps,  six  to  a  block,  in   the  business  district.     Elec- 

to   maintain    the   lamps    will    be   supplied   free   of   charge   from    the 

'[•al  electric-light  plant. 

TERSBURG,  IND.— The  Evansville  Gas  &  Electric  Light  Company 
"bmitted  a  proposition  to  the  City  Council  asking  that  the  company 
"ited  the  franchise  which  the  city  will  let  early  in  1912,  in  return 
lich  the  company  agrees  to  supply  electricity  to  the  town  at  rates 
■11  mean  a  saving  of  S22,500  in  ten  years.  The  Petersburg  Electric 
t-ompany  now  has  the  franchise,  and  if  it  will  offer  as  favorable 
as  the  Evansville  company  it  will  I'c  granted  the  franchise  for 
r   ten   years. 

!  ASKI,  IND.— The  Central  Indiana  Water.  Light,  Heat  St  Power 
•i'any  has  purchased  the  dam  and  water  rights  in  Pulaski.  It  is 
opoaed  to  rebuild  the  dam.  The  power  station  will  be  erected  a  short 
Mance  up  the  river  from  the  Pulaski  mill.  Electricity  generated  at 
t  plant  will  be  transmitted  to  Star  City,  Francesville,  Medaryville  and 
anon,  .^n  auxiliary  power  station  will  be  built  at  Francesville.  The 
mpany  is  capitalized  at   $125,000 

jRISING  SUN.  IND.— Steps  have  been  taken  toward  the  promotion  of 
traction  line  to  connect  Rising  Sun  with  .-Kurora  on  the  Ohio  River, 
th  the  ultimate  destination  of  Louisville,  Ky.,  and  Cincinnati,  Ohio, 
fcal  capiulisf:  have  been  asked  to  subscribe  to  $10,000  in  capital  stock. 
VjTnond  Zeislei,  of  Chicago.  111.,  is  said  to  be  interested  in  the  project. 
SALEM,  IND.— The  Salem  Electric  Light  &  Artificial  Ice  Company 
increased  its  capital  stock  by  S15.000,  the  proceeds  to  be  used  for 
"s.  enlarging  the  plant  and  installing  new  equipment. 


UOO.NE,  I.-\. — The  Uuone  Electric  Company  is  reported  to  have  been 
granted    a    franchise    to    install    a    hot-water-hcating    plant    in    Boone. 

UOVDE.N.  l.\. — The  City  Council  is  reported  to  have  granted  a 
franchise  to  T.  II.  and  J.  J.  Veenschoten  to  install  an  electric-light 
plant   in    IJoydcn. 

ItUULINGTtlN.  lA.— The  power  plant  of  the  People's  Gas  &  Electric 
Company  was  damaged  by  fire  on  Nov.  5.  The  lighting  system  was 
wrecked   and   the    street-car   traffic    was   suspended. 

FORT  DODGE,  lA. — Plans  are  being  considered  to  erect  a  hydroelec 
trie  power  plant  on  the  Des  Moines  River,  about  IS  miles  below  Fort 
Dodge.  The  project  is  being  promoted  by  Geis  Botsford  and  Mr.  Martin, 
who  propose  to  supply  electriciy  generated  at  the  plant  to  the  city  of 
Fort  Dodge.  It  is  estimated  that  a  minimum  of  4000  hp  could  be  devel- 
oped by  a  40-ft.  dam.  The  cost  of  the  plant,  including  an  auxiliary  steam 
plant  for  use  in  emergencies  and  during  the  low-water  periods,  is  esti- 
mated at  about  $600,000. 

GLIDDEN,  I.'\.— .\t  an  election  held  Nov.  10  the  proposition  to  issue 
$10,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an 
electric-light  plant,  was  carried.     O.  B.  Moorehouse  is  clerk. 

PILOT  MOUND,  lA.— The  Twogood  Construction  Company  has  been 
granted  a  tranchise  10  construct  and  operate  an  electric  light  and  power 
plant  in   Pilot   Mound. 

VILLISC.\,  I.A.— The  I.ee  Electric  Company,  of  Clarinda,  la.,  has 
applied   for  a  franchise  to  furnish  electricity  for  lamps  in   Villisca. 

SOLOMON,  KAN.— The  proposition  to  issue  $30,000  for  the  in 
stallation  of  an  electric-light  plant  and  water-works  system  was  de- 
feated. The  bonds  were  voted  last  year,  but  were  irregular  and  declared 
void. 

FALMOUTH,  KY.— At  an  election  held  recently  the  citizens  voted 
to  establish  a  municipal  electric-light  plant  in  Falmouth. 

SOMERSET.  KY. — It  is  reported  that  the  United  Water  &  Light 
Company  is  contemplating  the  installation  of  an  additional  engine  in  its 
electric-light   plant. 

HOMER,  LA.— The  electric-light  plant  which  the  town  purchased 
from  E.  G.  Sawyers  has  been  removed  to  the  power  house  of  the  water- 
works  company. 

DOVER,  MAINE.— The  Greenville  Light  &  Power  Company,  which 
recently  purchased  the  property  of  the  Dover  &  Foxcroft  Light  &  Heat 
Company,  it  is  understood,  will  discard  the  flat-rate  system  and  install 
meters   in    all    places   where    electricity    is   u.sed    in    both    towns. 

FREEPORT.  MAINE.— Orders  have  been  placed  by  the  Portland  & 
Brunswick  Street  Railway  Company  for  a  motor-generator  set  so  as  to 
utilize  electricity  from  the  Brunswick  plant  to  operate  the  Freeport  system. 

LEWISTON,  .MAINE.— The  Merchants'  Association  is  considering  the 
question  of  installing  an  ornamental  street-lighting  system  in  the  business 
district  of  the  city. 

BALTIMORE,  MD.— The  city,  it  is  reported,  is  contemplating  the 
installation  of  a  plant  in  the  high-pressure  pipeline  station  on  South 
.'Street  to  supply  electricity  for  lighting,  heating  the  city  hall  and  court 
house.  The  cost  of  the  plant  is  estimated  at  $70,000.  H.  K.  McCay  is 
city    engineer. 

AMHERST,  MASS.— The  Amherst  Gas  Company  has  applied  to  the 
.Massachusetts  Gas  and  Electric  Light  Commission  for  permission  to 
issue  $50,000  in  additional  capital  stock. 

GREENFIELD,  MASS.— The  County  Commissioners  have  approved 
ol  the  plans  for  two  of  the  dams  to  be  built  by  Chace  &  Harriman 
on  the  Deerfield  River,  subject  to  the  recommendations  of  James  L. 
Tighe,  consulting  engineer.  The  plans  approved  are  for  the  construc- 
tion of  Dams  Nos.  2  and  4,  the  former  to  be  built  Z'/i  miles  down  the 
river  from  Shclburnc  Falls,  and  the  latter  in  the  vicinity  of  Shelburne 
Falls,  between   Biickland  and   Charlemont. 

HAVERHILL,  MASS.— The  Haverhill  Electric  Company  has  placed 
an  order  for  a  Westinghouse  Parsons  33S0-hp  steam  turbo  generator  set 
for    its   power    plant,   located    on    Water    Street. 

.MALDEN,  MASS.— The  Maiden  Electric  Company  has  notified  the 
Street  and  Water  Commission  that  a  reduction  will  be  made  in  the 
price  of  street  lamps  pending  the  approval  of  the  new  ten-year  contract 
between  the  city  of  Maiden  and  the  Maiden  Electric  Company.  The 
price  of  arc  lamps  is  reduced  from  SIOO  to  $96  each  per  year,  and  that 
of  incandescent  lamps  from  $20.30  to  $18.30  each  per  year.  This  rate 
applies  to  the  lamps  now  in  use  only.  The  new  street-lighting  contract 
has  been  referred  to  the  Massachusetts  Gas  and  Electric  Commission. 

WAREHAM,  MASS.— Application  will  be  made  to  the  town  to  ap- 
propriate funds  for  an  extension  of  the  electric-lighting  system  from 
South  VVareham  to  Haggcriy's  Corner  at  Briggs'  Lane  above  Tremont 
Village. 

MENDON,  MICH.— At  an  election  held  recently  the  citizens  voted  to 
accept  the  proposition  submitted  by  the  town  of  Sturgis  to  supply  elec- 
tricity to  operate  the  local  system.  In  1908  the  town  voted  to  appropriate 
$I0,O0o  to  purchase  the  Parkville  dam  and  water-power,  located  6  miles 
west  of  Mendon.  After  spending  most  of  the  appropriation  in  erecting 
a  transmission  line  and  putting  in  a  rew  flume  it  was  found  that  suf- 
ficient power  could  not  be  developed  to  light  the  town.  It  was  decided  to 
appropriate  an  additional  $1,000  to  complete  the  project,  which  was  voted 
down  at  a  special  election  held  about  a  year  ago.  It  costs  about  $100  per 
month  above  the  revenue  to  operate  the  present  steam  plant, 
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MOINT  PLEASANT,  MICH.— Negotiations  have  been  closed  whereby 
Ihe  Chippewa  Kiver  I'owcr  Company,  of  Port  Huron,  Mich.,  will  take 
over  the  plant  and  holdings  of  the  Harris  Electric  Company  on  the 
first  of  January.  The  price  paid  tor  the  property  is  understood  to  be 
about  ^25,000.  It  is  expected  that  the  new  owners  will  make  im 
provenents   and    extensions   to   the   system. 

MUSKEGON,  MICH.— Plans  are  being  considered  by  the  business  men 
on  Western  .Vvcnuc  to  install  cluster  lamps  on  Western  Avenue  between 
Pine  Street  and  Union  Depot.  It  is  proposed  to  erect  sixty-four  clusters 
between  these  two  points  at  a  cost  of  about  $2,500,  the  expense  to  be 
borne  by  the  business  men.    The  city  will  be  asked  to  maintain  the  lamps. 

BRAINERD,  MINN.— The  Board  of  Water  and  Light  Commissioners 
is  contemplating  extending  the  electric-lighting  system  to  the  mill  district. 

CLARE  CITY,  MINN.— Application  has  been  made  to  the  City  Council 
by  H.  Schmidt,  of  the  Peterson-Tetrun  Electric  Lighting  &  Battery  sys- 
tem, of  Dawson,  Minn.,  for  a  franchise  to  install  an  electric  light  and 
fiower  plant  in  Clara  City. 

FRANKLIN,  MINN.— The  Wherland  Electric  Company,  of  Redwood 
Falls,  Minn.,  has  been  granted  a  franchise  to  supply  electricity  in 
Franklin.  It  is  understood  that  the  company  purposes  to  extend  its 
lines   to    Franklin   in    the   spring. 

HIBBING,  MINN.— The  Water  Power,  Light  and  Building  Commis- 
sion favors  acquiring  the  Brooklyn  water  mains  and  the  electric-light 
distributing  system  owned  by  A.  P.  Silliman.  The  cost  of  the  Brook- 
lyn water  mains,  etc.,  is  estimated  at  $13,600  and  that  of  the  electric 
transmission  line  at  $4,000.  These  estimates  do  not  include  the  Brook- 
lyn power  plant,  owned  and  operated  by  Mr.  Silliman.  The  commis- 
sion does  not  contemplate  the  purchase  of  the  power  plant,  but  simply 
to  purchase  the  water  mains  and  electric  lines  and  connect  them  with  the 
Hibbing  system.  The  total  cost  of  the  project  is  estimated  at  about 
$22,000.  Krooklyn  is  in  the  incorporated  limits  of  Hibbing,  having  been 
annexed   to   this  town   in   April,    1910. 

MINNEAPOLIS,  MINN.— A  proposition  has  been  submitted  to  Ihe 
public  lighting  committee  of  the  City  Council  by  the  Minneapolis  General 
Electric  Company  offering  to  install  at  its  own  expense  150  ornamental 
street  lamps  in  the  railroad  passenger-station  district,  provided  the  city 
gives  a  contract  to  supply  electricity  to  maintain  the  lamps  at  $48  each 
per  year,  and  that  the  minimum  number  of  ornamenial  lamps  shall  be 
not  less  than  565. 

RED  LAKE  FAr,LS,  MINN.— The  Red  River  Power  Company  is 
reported   to  have  applied    for  a   new   franchise   in   Red   Lake   Falls. 

SWANVILLE,  MINN.— John  Stroming.  of  Swanville,  is  reported  to 
have  purchased  the  P.  W.  Blake  private  telephone  line  in  Lastrup.  It  is 
understood  that  the  line  will  be  extended   15   miles. 

WINON'.-\.  MINN. — Application  has  been  made  to  the  City  Council 
by  Howard  Morris,  receiver  of  the  Winona  Railway  &  Light  Company. 
for  permission  to  make  new  direct  water  connection  to  the  company's 
plant  to  assure  a  sufficient  water  supply  at  all  times.  It  is  proposed  to 
build  two  large  intake  mains,  at  a  cost  of  about  $25,000. 

LAUREL,  MISS.— The  Laurel  Electric  Light  &  Power  Company,  re- 
cently incorporated  with  a  capital  stock  of  $75,000.  will  take  over  the 
local  electfic-light  plant  and  street-railway  system.  1'.  H.  Saunders,  S. 
^L  Jones  and  Herbert  Lampe  are  among  the  incorporators. 

GRANT  CITY,  MO.— The  local  electric  light  plant  is  reported  lo  have 
been   purchased  by  George  B.   Wilson. 

LAMAR,  MO. — It  is  reported  that  bonds  to  the  amount  of  $70,000 
have  been  voted,  the  proceeds  to  be  used  for  the  construction  of  an 
electric-light    plant    and    water-works    system. 

DILLON,  MONT.— The  City  Council  is  considering  the  question  of 
installing  a  new  street-lighting  system,  using  cluster  lamps  in  the  busi- 
ness district.  It  is  estimated  that  seventy-lamp  standards  will  be  re- 
quired. The  Union  Electric  Light  Company  agrees  to  install  the  system, 
provided  the  property  owners  furnish  the  standards.  If  the  system  is 
satisfactory  the  lamps  will  be  extended  to  the  residence  section.  At 
present  arc  lamps  are  used. 

KALISPELL,  MONT.— Contracts  have  been  awarded  for  the  con- 
struction of  the  first  section  of  the  Flathead  Interurban  Railway. 

BL.ADEN,  NEB. — Work  has  commenced  on  the  installation  of  an 
elrclric-light  plant  in  Bladen.  Electricity  for  operating  the  system  will 
be   obtained   from   the   plant   in    Blue   Hill. 

GOLDFIELD,  NEV.— The  Goldfield  Belmont  Mining  Company  is 
planning  to  install  electric  hoisting  machinery. 

RENO,  NEV. — Plans  are  being  considered  by  the  Reno  Traction  Com- 
pany to  build  an  extension  of  its  electric  railway  from  Sparks  to  the 
Arkell    mine    in    the    Wedekind    district. 

TONOPAH,  NEV. — Th»  Tonopah  Mining  Company,  operating  the  Au 
rora  mines,  is  contemplating  the  installation  of  new  electric  pumping 
machinery. 

ASHUELOT,  N.  II.— The  Public  Service  Commission  has  authorized 
the  .Ashuelot  Electric  Company  to  issue  $140,000  in  capital  stock  and 
has  given  it  permission  to  purchase  the  property  of  the  Keene  Gas  & 
Elec*ric   Company  in   Ashuelot. 

ATLANTIC  CITY,  N.  J— Plans  r,re  being  considered  by  the  Atlantic 
Coast  Electric  Railroad  Company  for  extending  i(s  system  through  the 
western  part  of  the  State  encampment  grounds  at  Sea  Girt  for  the  pur- 
pose of  connecting  Manasquan  and   Sea  Girl. 

NEWARK.  N.  J.— Sealed  proposals  will  he   received  by  the    Board   of 


Education  of  Newark,  N.  1..  imlil  Nov.  21  for  furnishing  energy-trans- 
mission  machinery  and  gymnasium  a|>paratus  for  various  school  build 
ings,  etc.,  in  accordance  with  specifications  on  file  in  the  office  of  the 
department   of  supplies.      R.    D.    Argue   is  secretary. 

WAGON  MOUND,  N.  M.— The  Ranchers'  Telephone  Company,  re 
cently  incorporated,  is  planning  to  install  a  telephone  system  in  this 
district.  R.  K.  Odell,  S.  M.  Reiland  and  S.  Foutz  are  incor|)r.r.iior> 
Mr.    Odell   is   manager. 

.\LBANY,  N.  Y.— Sealed  proposals  will  he  received  by  the  Board  .n 
Contract  and  Supply,  City  Hall,  Albany,  N.  Y.,  until  Nov.  20  for  fur 
nishing  three  15-kw  direct-current  turbo  generators  for  the  Bureau  oJ 
Water.  Forms  of  proposals  and  specifications  can  be  seen  at  the  abovt 
office.      Isidore    Wachman    is   secretary    of   board. 

BOLTON  LANDING,  N.  Y.— The  Bolton  Light,  Heat  &  Power  Com 
pany  has  received  authority  from  the  Public  Service  Commission,  Secont 
District,  to  issue  capital  stock  to  the  amount  of  $12,500,  the  proceeds  t. 
be  applied  for  extensions  and  improvements  to  its  plant  and  distributing 
system. 

BUFFALO,  N.  Y. — The  Chippewa  Business  Men  and  Taxpayers'  Asso 
elation  is  considering  the  question  of  improving  the  street-lighting  systen 
on  Chippewa  Street. 

DUNDEE,  N.  Y. — At  a  special  election  held  recently  the  citizen 
voted  against  the  proposition  to  increase  the  cost  of  stre-t-lijrhting  t. 
$2,000  per  year.  For  the  last  two  years  the  town  has  paid  $1,800  for  tin 
service.  E.  L.  Bailey,  owner  of  the  local  plant,  has  threatened  to  dis 
continue    the    street-lighting    service    unless    a    new    contract    is    made. 

LAKEWOOD,  N.  Y.— The  Public  Service  Commission,  Second  Dis 
trict,  has  authorized  the  Western  New  York  Electric  Company  to  exercis> 
franchises  granted  it  by  the  village  of  Lakewood  and  to  begin  work  oi 
construction  of  its  electric-light  plant  in  that  village. 

LF,STERSHIRE,  N.  Y.— Steps  have  been  taken  by  the  Board  o 
.Mdermen  for  the  installation  of  a  new  street-lighting  system  in  Lester 
shire.  The  various  corporations  operating  overhead  wires  have  agree* 
to   place   them   underground   on   Main   Street. 

LITTLE  FALLS,  N.  Y.— Two  propositions  have  been  submitted  to  th 
City  Council  for  lighting  the  streets  of  the  city  by  N.  R.  Holmes,  o 
Troy,  N.  Y.,  and  H.  P.  Jones,  electrical  engine,  r,  of  Bennington,  Vl 
One  calls  for  the  city  owning  its  own  distributing  system,  for  which  the 
would  supply  electrical  energy  at  the  rate  of  $30  per  lamp  per  yt-ai 
The  cost  of  thi-  system  is  estimated  at  about  $20,000,  which  would  mak 
the  street  lamps  cost  about  $58  each  per  year.  They  also  offered  I 
supply  street  lamps  at  that  price.  The  Utica  Gas  &  Electric  Compan 
recently  submitted  a  bid  offering  to  supply  stnet  l.Tmps  at  $82.13  eac 
l»er   year. 

LYONS,  N.  Y".— Plans  are  being  considered  by  tlfe  Rochester,  Syr: 
cuse  &  Eastern  Railroad  Company  to  change  the  location  of  the  pumpin 
station  of  the  power  house  in  Lyons,  the  cost  of  whicli  is  estimated  E 
about  $40,000.  The  change  is  made  necessary  by  the  barge-canal  plan: 
excavating  for  which  in  the  vicinity  of  the  power  house  will  soon  begii 
.\  temporary  station  will  be  erected  north  of  the  present  power  house  f( 
use  while  the  permanent  station  is  being  built.  Ralph  Kennard,  c 
llrookline,  Mass.,  electrical  engineer,  is  in  charge  of  the  work. 

PEARL  RIVER,  N.  Y.— The  Rockland  Light  &  Power  Company,  c 
.\yack-,  N.  Y..  is  extending  its  system  to  the  Pearl  River  lighting  distric 
It  is  expected  to  have  the  system   in  operation  by  Dec.    1. 

PULASKI,  N.  Y.— The  corporation  having  in  charge  the  developmei 
of  the  water-power  of  the  Salmon  River  has  acquired  the  plant  ar 
holdings  of  the  Pulaski  Electric  Light  &  Power  Company,  including 
valuable  water-power.  It  is  understood  that  the  new  company  will  mal 
extensive  improvements  to  the  system.  H.  Clayton  Burkett,  prese 
manager  of  the  plant,  will  be  retained. 

SENECA    FALLS,    N.    Y.— The   Central    New    York   Electric   Compai 
is    installing    an    auxiliary    plant    in    Seneca    Falls,    for    use    in   case 
emergencies. 

SYRACUSE,    N.    V.— The    Rochester,    Syracuse    &    Eastern    Railro^ 
Company   is   planning    to   change   the   location    of   the   pumping  station 
its  power  station  located  in  Lyons. 

ELIZABETH  CITY,  N.  C— The  Elizabeth  City  Electric  Light  Co 
pany  is  contemplating  making  improvements  to  its  plant  and  installi 
additional    machinery.      R.    E.    Lewis   is    manager. 

ANETA,  N.  D. — 1  he  citizens  have  voted  to  grant  a  franchise  for  t 
installation  of  an  electric-light  plant  in  Aneta.  It  is  understood  tl 
work   will   begin    at    once   on   construction    of   the   proposed   plant. 

DEVIL'S  LAKE,  N.  D.— At  an  election  held  recently  the  propc 
lion  to  issue  bonds  to  the  amount  of  $33,000  to  be  used  as  a  basis  I 
the    establishment    of    municipal    light    and    water    plants    was   carried 

OAKES,  N.  D.— It  is  reported  that  F.  L.  Kempf,  of  McVille,  N. 
is  contemplating  the  installation  of  an  electric-light  plant  in  Cakes, 
cost    about    $12,000,    for    which    a    franchise    was    recently    granted. 

PORTAL,  N.  D.— The  Town  Board  of  North  Portal  is  contemplat: 
the   installation   of   an    electric    street-lighting   system. 

CLEVELAND,  OHIO.— At  ati  election  held  Nov.  7  the  proposition 
issue  $2,000,000  in  bonds  for  the  erection  of  a  municip;l  electric-li; 
I'lant  was  carried. 

COLUMBUS,  OHIO.— The  contract  for  furnishing  iron  lamp  standa 
for    the    cluster-lamp    system    has    been    awarded    to    O'Bcien    Brothi 
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Foundry   Company    for  i2A.499.     The    Eric   l'..ni|iariy,   of    Kric,    Pa.,   was 
awarded   Ihe  contract    for   wirins,   at   $67,505. 

CONVOY,  OHIO— The  installation  of  an  electric-light  plant  to  be 
owned   and    operated    by    the    municipality   is   under   tonsideration. 

DEKI.ANCE,  OHIO.— Steps  have  been  uken  by  T.  T.  .Xnsberry  to 
organize  a  public  utilities  company  to  purchase  electricity  from  the 
.\uglaise  River  Power  Company  for  distribution  in  Defiance  City  and 
nearby  towns.  The  Auglaize  River  Power  Company  expects  to  develop 
about  10,000  hp,  which  it  purposes  to  sell  in  large  quantities  to  large 
manufacturing    plants    or    public    utilities    companies. 

GREENVILLE,   OHIO.  -The   capiuil   stock    of   th  ■   tirceuvillc    Electric 
Light    5c    Power    Company    has    been    increa.sed    from    $55,000    to    $75,000. 
The  proceeds  will  be  used  10  erect  a  transmission  line   from  Greenville  to 
New   Madison,   Eldorado,    West   Manchester  and   LcwisburK. 
SALEM,    OHIO.— The    question    of   issuing   $20,000    in    bonds    for    the 
'  installation    of    an    electric    distributing    system    is    under    consideration. 
'      WILLOUGHBV,    OHIO.— The   Cleveland,    Painesville   &    Eastern    Rail- 
,  load   Company    is    enlarging   its    power    plant    and   changing    the    operating 
'  toltace  from   13,200  to  22,000.     Orders  have  been  placed  by  the  company 
I  «itll    Ihe    Westinghouse    Machine    Company     for    two     1500  kw    and    two 
SO-kir,  6600  volt  turbo-generator   units.      The   new   equipment   will    furnisli 
energy   for  the   street   and   interurban   system    of   the   company. 

OKLAHO.MA  CITY,  OKLA.— Plans  are  being  considered  for  replacing 
•re  lamps  at  every  other  street  intersection  with  tungsten  lamps.  By  this 
change  it  is  hoped  to  make  a  large  reduction  in  the  cost  of  street 
lighting.  The  cost  of  the  present  system  is  $32,400  per  year  and  it  is 
expected  that  the  use  of  tungsten  lamps  will  reduce  the  cost  to  about 
IS22.000  per  year. 

PONC.^,  OKLA.— Henrj'  A.  Braun,  of  Guthrie,  Okla.,  it  is  reported. 
IS   contemplating   the    installation    of   an    electric-light    plant    in    Ponca. 

BEND,  ORE. — The  .Arnold  Irrigation  Company  contemplates  the  con- 
struction of  a  telephone  system  to  serve  the  entire  territory  in  which 
,1!   operates.   W.   J.   McGillvray  is  interested  in  the  company. 

CRESCENT,  ORE.— The  Oro  del   Norte  Mining  Company  is  planning 
Ito  install  the   Heinz  electric  flotation   process  for  the  extraction   of  fine 
'sold  from  sand.     The  cost  of  the  plant  is  estimated  at  $75,000. 
'    EUGENE,    ORE.— Bids   will    be    received    by   the  city    recorder    of   the 
titjr  si   Eugene,  Ore.,   until    Dec.    11    for  the  purchase   of   $57,000   light, 
ycmr  and  water  bonds.      R.   S.    Bryson   is  recorder. 
]    GRANT'S  PASS,  ORE.— M.  J.  Anderson  is  at  the  head  of  a  corpora- 
hon   which   proposes   to   erect   a   large    hydroelectric   power  plant   on   the 
Voqnille  River  in   Coos   County.    A   transmission   system   will   be  erected 
■  0    cover    the    entire    territory.      The    cost    of    the    project    is    estimated 
•  I  $1,000,000. 
HOOD    RIVER,    ORE.— The    Hydro-Electric    Company    has    submitted 
n   offer   to   the    City   Council    offering   to    furnish    electricity   to   light    the 
jtreets   of   the   city   at    a    rate    50    per   cent   less   than    that   now    charged 
I'y  the  Pacific  Power  &  Light  Company,  provided  the  city  will  enter  into 
,   ten-year    contract.      The   company    is    erecting   a    large    electric    plant   at 
backer's   Bridge,    about    6    miles    from    the    city.      It    is    expected    to    have 
ft  plant  ready  for  operation  by  the  first  of  the  year. 
;  LAKEVIEW,  ORE.— The  Lakeview  &  Pine  Creek  Telephone  Company 
jas  aqiuired    the    rural    teleplione    systems   at    Moss,    Chandler,    Bunting 
nd   Dent.    Plans   are   being    made    by    the   company    to    erect    a   new    line 
J  Goose  Valley,  a  distance  of  about  20  miles. 

';  MAPLETON,  ORE.— Preparations  are  being  made  for  the  erection  of 
,  large  hydroelectric  power  plant  on  the  lower  Siuslaw  River  at  Swiss 
}omt,  about  6  miles  above  Mapleton,  which,  it  is  expected  will  be  com- 
leted  early  next  year.  Electricity  generated  at  the  plant  will  be  trans- 
itted  to  Mapleton,  Florence,  Acme  and  Glendale,  where  application,  it 
•aid,  will  be  made  for  franchises.  Joaquin  Miller,  George  Miller  and 
imes   Miller  are   interested   in   the   project. 

■NEWBERG,  ORE.— The  County  Court  has  granted  the  Tualatin  Val- 
j  Electric  Company  permission  to  erect  transmission  lines  along  the 
[unty  road  leading  from  Newberg  to  Portland,  from  the  crossroads  east 

Newberg   easterly   to   the   county    line. 

(NEWBERG,   ORE— The   Yamhill    Electric   Company   has  been   granted 

fmii«ion   by    the    County    Court   to   erect    transmission    lines   along   the 

.lyton-Portland    road    from    the    corporate    limits    of    Newbtrg    to    the 

Linly   line,  and   along   other   public   road*:   leading   from   and   into    New- 

!or  a  distance  of  three-quarters  of  a  mile  outside  of  the  city  limits. 

KTL.AND,    ORE. — The    Ladd    Estate    Company    is    planning   to    in- 

■  an  electrolier  lighting  system  on  the  new  viaduct  in  the  Eastmore- 

id  district. 

PORTLAND.   ORE.— M.   J.    Lee,   manager   of  the   Canby    Canal    Com- 

is  at  the  head  of  a  project  to  construct  an  electric  railway   from 

•  la  Valley  to  Portland,  via  Canby,  a  distance  of  about  30  miles.     It 

•jposed  to  build   a  large   hydroelectric   power  plant   on   the   Mollalla 

^ALEM,  ORE. — The  Portland.  Eugene  &  Eastern  Railway  Company 
i  reported  to  be  contemplating  the  construction  of  an  electric  railway 
•(m   Salem   to   Stayton.  - 

tASS.^NDRA,    PA.— The    Borough    Council    has    granted    the    Penn 
'jtral  Light  &  Power  Company  a  franchise  to  erect  and  maintain  trans- 
'jsion  lines  throughout  the  borough. 
iNDIANA,   pa.— a    contract   has  been    placed    by   the    Indiana    County 


Sinet  Railway  Company  with  the  Westinghouse  Machine  Company  for 
one  635-kva  Westinghouse- Parsons  turbogenerator  set  and  one  No.  5 
Westinghouse  Le  Blanc  condenser  to  be  installed  in  its  plant  at  Two- 
lick,  Pa.  This  unit  will  be  used  to  supplement  the  present  equipment 
of  the  station.  D.  H.  Clark  is  president  of  the  company  and  Frank 
I..    Neff   is   general    manager. 

.McKKE'S  ROCKS,  PA.— Preparations  arc  being  made  by  the  Penn- 
sylvania Light  &  Power  Company  to  supply  electrical  service  in  McKee's 
Rocks.  The  company  was  reccmly  Kranicd  a  franchise  to  supply  elec- 
tricity in  this  borough. 

NATRONA,  P.V— Plans  are  being  considered  by  the  Pennsylvania 
Salt  Manufacturing  Coini>any  for  improvements  to  its  plant,  including  an 
.tddition  to  power  plant,  reconstruction  of  the  muriatic  acid  department 
a  new    office  building,   a   laboratory,   etc.,    to   cost   approximately   $100,000. 

NEW  B.^LTIMORE,  PA.— Norman  Tuppcr.  owner  of  the  distillery 
and  grist  mill,  who  has  installed  an  electric  plant,  has  decided  to  offer 
to  furnish  electricity  to  light  the  town  for  two  months  free  of  charge. 
The   plant   will   be   operated  by   water-power   from   the  grist   mill. 

PHILADELPHIA,  PA.— Chief  McLaughlin,  of  the  Electrical  Bureau, 
in  a  report  to  be  made  ;o  the  Director  of  Public  Safely,  will  recom 
mend  that  the  Councils  appropriate  $350,000  for  improving  the  lighting 
system  of  the  city  hall  and  the  installation  of  more  modern  and  safe 
electric  equipment.  He  will  also  leeommend  that  during  the  next  five 
years  the  city  shall  annu.illy  appropriate  $500,000  to  replace  the  obsolete 
telephone    and    telegraph    equipment    connecting    police    and    fire    stations. 

WHITE,  S.  D. — The  Town  Council  has  granted  a  franchise  to  E.  A. 
Marseiin,  of  White,  to  construct  and  operate  an  electric-light  systim  in 
White  for  a  period  of  twenty  years.  Under  the  terms  of  the  franchise 
Ihe  city  reserves  the  right  to  purchase  the  plant  at  the  expiration  of  five 
years  and  each  two  years  thereafter.     The  system  will  be  installed  at  once. 

CHATTANOOGA,  TENN.— Plans  are  being  considered  by  the  City 
Council  to  install  a  conduit  system  to  be  rented  to  public-service  com 
panics  operating  wires  on  the  streets.  A.  N.  Sloan  is  commissioner  of 
the    department    of    streets. 

HELENA,  TENN.— The  State  Mission  Board,  Tennessee  Baptist  Con 
vention,  it  is  reported,  contemplates  the  construction  of  an  electric 
light  plant  to  supply  electricity  to  light  its  school  building  and  possibly 
to  the  town.  The  proposed  plant  will  be  operated  by  water-power.  For 
further    information    address    W.    L.    Riogan,    of    Helena,    Tenn. 

SPARTA,  TENN.— The  plant  and  holdings  of  the  Sparta  Electric 
Light  St  Power  Company  have  been  purchased  by  the  ."Vnderson-Tubb 
Power  Company.  The  latter  company  has  been  furnishing  power  to 
operate  the  plant  of  the  former  for  some  time.  Owing  to  the  City 
Council  and  the  Sparta  Electric  Light  &  Power  Company  being  uhable 
to  come  to  an  agreement  the  city  has  been  without  street-lighting  service 
for  some  weeks. 

UEAU.MONT,  TEX.— It  is  reported  that  the  Stone  &  Webster  syndi- 
cate, of  Boston,  Mass.,  is  negotiating  with  the  Ueaumont  Ice,  Light  & 
Refrigerating  Company  for  the  purchase  of  the  electrical  properties  of 
the  latter.      The   consideration   is  said  to   be   $600,000. 

DKNISON,  TEX.— .\  special  election  will  be  held  on  Dec.  20  to  vote 
on  the  proposition  to  grant  a  twenty-year  franchise  to  the  Southwestern 
1  elegraph  &  Telephone  Company.  The  company  agrees  to  pay  a  bonus 
of  $500   per  year   and   al-o   a    franchise  tax. 

SALT  LAKE  CITY,  UTAH.— The  Mountain  States  Telephone  &  Tele- 
graph Company  is  contemplating  an  issue  of  capital  stock  to  the  amount 
of  $2,000,000,  the  proceeds  to  be  used  for  further  development  of  its 
system  in   this  territory.     E.    B.   Field  is  president  of  the   company. 

BURLINGTON,  \T.— Plans  are  being  considered  for  the  installation 
of  an  isolated  eleclric-light  plant  of  100  hp  in  the  Hotel  N'ermont,  in 
liurlington. 

BURLINGTON,  VT.— In  order  that  the  Electric  Light  Commission 
may  purchase  a  new  750-kw  turbine  for  the  municipal  electric-light  plant 
the  city  has  asked  that  the  injunction  brought  by  the  Burlington  Light 
&  Power  Company  may  be  modified  so  as  to  allow  the  purchase  of  the 
machinery  needed.  Last  January  the  Board  of  Aldermen  adopted  a 
resolution  authorizing  an  expenditure  of  $27,000  for  repairs  to  the 
municipal  plant.  The  Burlington  Light  &  Power  Company  immediately 
brought  an  injunction  restraining  the  city  from  expending  further  money 
on  the  plant.  Unless  new  machinery  is  installed  at  once  part  of  the 
city  will  be  without  street  lights  and  there  will  be  no  power  to  operate 
the  high-pressure  pumps  on  the  hill  for  fire  protection.  Dr.  W.  S. 
Vincent  is  chairman  of  the  city  light  department. 

CHASE  CITY,  \'A. — The  local  electric-light  and  ice  plants  were  de- 
stroyed by  fire  recently,  causing  a  loss  of  about  $25,000. 

CHATHAM,  V.\. — The  Town  Council  is  reported  to  have  awarded 
K.  L.  W.  Bryant,  of  Thomasville,  N.  C,  a  franchise  to  install  and 
operate   an    electric-light   system    in    Chatham. 

LEESBURG,  V.^.— The  capital  stock  of  the  Leesburg  Telephone 
Company   is    reported    to   have   been    increased    from    $10,000   to    $25,000. 

ABERDEEN,  WASH —Plans  are  being  prepared  by  the  Gray's  Har- 
bor Railway  &  Light  Company  for  the  construction  of  an  electric  railway 
from  Cosmopolis  to  a  point  on  Willapa  Harbor.  The  company  also 
proposes  to  make  extensions  to  its  systems  in  Aberdeen  and  at  Hoquiam. 
H.    B.    Zimmerman    is  manager. 

CHELAN.  WASH.— The  East  Side  Telephone  Company  is  contemplat- 
ing  improvements  and  extensions  to  its  local  and  suburban  systems. 
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EVERETT,  \\  .\SU.— It  is  reported  that  the  Stone  &  Webster  EiiKinecr- 
ing  Corporation,  of  Boston,  Mass.,  is  contemplating  a  large  hydroelectric 
development  on  the  Sultan  River.  The  dam,  it  is  said,  will  be  built 
icross  the  canyon,  about  17  miles  east  of  Sultan.  An  electric  railway, 
it  is  understood,  will  be  built  in  connection  with  the  power  plant. 

GARFIKI.n,  \V.\SH. — The  Council  has  entered  into  a  new  contract 
with  the  \\:ishington-Idaho  Light  &  Power  Company  whereby  a  new 
strecl-lightins  system  will  be  insialled.  It  is  proposed  to  replace  the  arc 
lamps  now  in  use  with  incandescent  lam|>s  and  extend  the  street-lighting 
system   in  the  residential   portion   of  the  town. 

GOLDENVALE,  WASH.— The  Klickitat  Irrigation  &  Power  Company, 
of  Seattle,  Wash.,  has  started  work  on  its  Horse  Haven  irrigation  pro- 
ject, which  will  involve  an  expenditure  of  about  $16,000,000  and  will 
irrigate  300,000  acres  of  land  in  the  Klickitat,  Yakima  and  Benton  County 
districts.     L.    M.    Rice,   Central    Building,   Seattle,    Wash.,   is   engineer. 

LYLE,  WASH. — The  Superior  Court  has  granted  the  Northwest  Elec- 
tric Company,  of  Portland,  Ore.,  permission  to  condemn  property  for 
the  right-of-way  for  its  transmission  line  from  its  new  power  plant  on 
the  Klickitat  River,  now  in  course  of  construction. 

PASCO,  WASH. — Arrangements  are  being  made  to  begin  work  on 
the  construction  of  the  new  power  station  in  Pasco.  The  first  unit  to  be 
installed  will  cost  about  $80,000.  James  H.  Moore,  of  Portland,  Ore.,  is 
engineer  in  charge. 

PROSSER,  WASH.— The  Pacilic  Power  &  Lisht  Company  is  contem- 
plating extending  its  transmission  line  into  the  Euclid  and  Byron  dis- 
tricts. The  proposed  hne  will  be  extended  from  the  substation  at  Prosser 
along  the  Euclid  Road  for  about  6  miles  west  of  the  town,  where  it  will 
be  carried  across  the  river  to  Byron,  making  in  all  about  7  miles  of  line. 
George    I).    I.ongmuir  is   local   manager. 

PUYALLUP,  WASH.— The  City  Council,  it  is  reported,  will  ask  the 
Light  Department  of  the  city  of  Tacoma  and  the  Tacoma  Gas  Company 
to  submit  bids  for  street  lighting.  The  present  contract  will  expire 
within  the  next  twelve  months,  and  it  is  proposed  to  call  for  bids  soon 
so  as  to  give  prospective  bidders  ample  time  to  make  estimates,  etc. 
The  city  pays  the  Pacific  Coast  Power  Company  $252  per  month  for 
the  present  service.  The  rate  is  $6  each  per  month  for  arc  lamps,  $1.25 
each  per  month  for  32-cp  incandescent  lamps  and  75  cer.ts  each  for  lamps 
of    16   cp. 

RINGOLD,  WASIL— The  Pacific  Power  &  Light  Company  has  closed 
a  contract  with  the  land  owners  of  Ringold  Bar  to  furnish  electricity  for 
irrigation  and  domestic  purposes.  The  company  will  erect  a  high-tension 
line    from    the    Prosser    substation    to    Ringgold. 

SE.\TTLE,  WASH. — The  electric-power  plant  of  the  Schwager  &  Net- 
tieton  Lumber  Mill  Company  was  recently  destroyed  by  fire,  causing 
a    loss    of    about    $25,000. 

SEDRO-WOOLLEY,  WASH.— The  State  Board  of  Control  has  ex 
tended  the  time  for  receiving  bids  for  machinery  for  the  new  power 
plant  at  the  Northern  Hospital  for  the  Insane  from  Nov.  6  to  Nov.  30. 
Plans  and  specifications  may  be  obtained  at  the  office  of  Saunders  & 
Lawton,  Alaska  Building,  Seattle,  Wash. 

SPOKANE,  WASH. — ^The  Washington  Water  Power  Company  is  con- 
templating the  extension  of  its  transmission  lines  to  the  North  Hill 
district, 

TACOMA.  WASH.— The  Board  of  County  Commissioners  is  con- 
templating the  installation  of  an  electric  tramway  system  at  the  Nis- 
qually  power  plant  at  La  Grande,  the  cost  of  which  is  estimated  at 
about  $18,000. 

\  ANCOUVER,  WASH. — Articles  of  incorporation  are  being  prepared 
for  filing  for  the  Washington  Trunk  Railway  by  the  General  Develop- 
ment Company.  The  subsidiary  company  will  be  capitalized  at  $5,000,- 
000  and  will  construct  an  electric  railway  from  Vancouver  to  North 
Yakima  and  Ellensburgh.  The  building  of  an  electric  railway  to  Port- 
land. Ore.,  is  also  contemplated.  Lawrence  Harmon  is  interested  in 
the  project. 

PARKERSBURG,  W.  VA.— The  contract  for  the  construction  of  the 
power  house  at  the  government  dam  No.  19,  below  Parkersburg,  has 
been  awarded  to  the  M.  Laird  Construction  Company,  of  Philadelphia, 
Pa.     The  cost  of  the  work  will  be  about  $40,000. 

DE  PERE,  WIS.— The  Green  Bay  Gas  &  Electric  Company  has  applied 
to  the  City  Council  for  a  franchise  to  supply  this  city  with  gas. 

MILWAUKEE,  WIS— The  Council's  street  lights  committee  has  rec- 
ommended for  adoption  the  resolution  to  purchase  machinery  for  the 
proposed  municipal  electric-light  system.  As  yet  no  provision  has  been 
made  to  erect  a  building  or  install  wires. 

SHULLSBURG,  WIS. — The  citizens  have  voted  to  grant  the  Inter- 
state Light  &  Power  Company,  of  Platteville,  Wis.,  a  franchise  to  con- 
struct and  operate  an  electric-light  system  in  Shullsburg.  The  company 
will  extend  its  transmission  line  from  the  Hazel  Green  substation  to 
this  town. 

SUPERIOR,  WIS.— Arrangements  have  practically  been  completed 
by  the  Great  Northern  Power  Company  for  the  construction  of  a  trans- 
former station,  to  be  located  at  Elmira  Avenue  and  Twenty-eighth 
Street,  into  which  wires  of  the  new  transmission  line  on  the  Wisconsin 
side  of  the  river  will  run.  The  transmission  line  will  extend  from  the 
power  plant  at  Thompson  to  Superior.  It  is  understood  that  the  com- 
pany has  secured  the  right-of-way  for  the  proposed  line  for  the  entire 
distance.  The  cost  of  the  station  and  other  improvements  will  be  ap- 
proximately $200,000. 


XIAG.'\RA  FALLS,  ONT.,  CAN. — Extensive  additions  are  being  made 
to  the  power  house  and  plant  of  the  Ontario  Power  Company.  The 
new  building  being  added  to  the  power  house  below  Table  Rock  will 
give  approximately  from  100  ft.  to  150  ft  additional  space  to  the  plant, 
providing  room  for  the  installation  of  two  units  of  24,000  hp,  wliich 
will  increase  the  total  output  of  the  plant  to  148,000  hp.  The  company, 
which  has  just  completed  the  construction  of  a  second  pipe  line,  has 
obtained  permission  from  the  Queen  Victoria  Park  Commission  to  add 
150  ft.  to  its  line  to  permit  the  development  of  an  additional  24,000  hp 

SOUTHAMPTON,  ONT.,  CAN.— Tenders  will  be  received  by  Bo« 
man  &  Conner,  consulting  engineers,  Berlin,  Ont.,  Can.,  for  a  small 
electric-driven    pumping    unit    for    the    Southampton    water-works    system. 

MOOSE  JAW,  SASK.,  C.^N.— Tenders  will  be  received  by  W.  F. 
Ileal,  city  clerk.  Moose  Jaw,  Sask.,  Can.,  until  Dec.  4  for  supplying 
the  fire  department  of  the  city  with  one  pumping  engine,  with  a  ca 
pacity  of  800  to  S50  gal.  per  minute.  Tenders  are  invited  for  motor-driven 
pumping  engines,  motor-pvopelled  steam  engines  and  horse-drawn  steam 
pumping  engines. 


New  Industrial  Companies. 


THE  AEROCUTTA  COMPANY,  of  New  York,  N.  Y.,  has  been  char 
tered  with  a  capital  stock  of  $10,000  for  the  purpose  of  manufacturing 
electrical  machines,  etc.  The  incorporators  are:  Samuel  Lewis,  Andrew 
.\nderson,   Jr.,   William   A.   Winter   and    Louis   F.    White. 

THE  BOWLES  PHOTO  &  ENGRAVING  LAMP  COMPANY,  of 
Evansville,  Ind.,  has  been  incorporated  with  a  capital  stock  of  $50,00C 
by  John  C.  Nutt,  Emil  Weil  and  William  Gleichman.  The  company  pro- 
poses to  manufacture  an  electric  lamp  for  photographic  and  other  en- 
graving work. 

THE  CENTRAL  AUTO  MANUFACTURING  COMPANY,  of  Indiana 
Harbor,  Ind.,  has  been  incorporated  by  Clifford  C.  Robinson,  Francis  E 
Stephens  and  Boyd  S.  Gardiner.  The  company  purposes  to  manufacture 
and  deal  in  all  kinds  of  automobiles,  mechanical  and  electrical  supplies 
A  plant  will  be  established  by  the  company  to  carry  on  its  business. 

THE  CHICAGO  MIXING  &  CONVEYING  COMPANY,  of  Chicago 
111.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $10.00( 
to  manufacture  mixing  and  conveying  machinery.  The  incorporators  are 
George  Gillctt,  R.  T.  Elwell  and  Russell  P.  Fisher,  of  Chicago,  111. 

THE  IDEAL  POWER  GENERATOR  COMPANY,  of  Raymond,  Cal. 
has  been  incorporated  with  a  capital  stock  of  $500,000  by  G.  A.  Krohn 
A.  B.  C.  McGilvary,  J.  C.  Krohn.  J.  W.  Francis  and  E.  M.  Arreagad: 
The  company  purposes  to  manufacture  a  tubek-ss  boiler. 

THE  WILLIAM  JACKSON  COMPANY,  INC.,  of  Camden,  N.  J 
has  been  incorporated  by  W  F.  Jackson,  C.  M.  Morrison,  of  Philadel[ 
phia.  Pa.,  and  S.  M.  Roberts,  of  Camden,  N.  J.  The  company  is  capita! 
ized  at  $125,000  and  purposes  to  do  a  general  mechanical  engineerin 
business. 

THE  KRUPP  MOTORS  COMPANY  has  filed  articles  of  incorporatio 
under  the  laws  of  the  State  of  Delaware  with  a  capital  stock  of  $250,001 
The  incorporators  arc:  D.  Morgan,  G.  H.  Anderson  and  J.  McMorran,  < 
Pittsburgh,  Pa. 


New  Incorporations. 


CEMENT,  CAL.— The  Cement,  Tolenas  &  Tidewater  Railroad  Coinpai 
has  been  incorporated  with  a  capital  stock  of  $500,000  to  build  an  ele 
trie  railway  from   Cement  to   Tidewater,   a  distance  of  6  miles.     The  i 
corporators  are:   R.   B.  Henderson,  A.  D.  Flaw,  W.  T.  Barnett,  Paul 
McCarthy  and  F.  D.  Madison,  all  of  San  Francisco,  Cal. 

LOS  ANGELES,  CAL.— Articles  of  incorporation  have  been  filed  I 
the  International  Lighting  Company  by  G.  Tufts,  Jr.,  G.  F.  Zimmer  ai 
C.    M.   Taylor.     The   company   is   capitalized   at   $25,000. 

MODESTO,  CAL.— Articles  of  incorporation  have  been  filed  for  t 
Modesto  &  Empire  Traction  Company  by  T.  K.  Beard.  W.  H.  Frazii 
J.  M.  Waithall  and  L.  L.  Dennett.  The  company  is  capitalized  at  $20,0 
and  purposes  to  build  an  electric  railway  from  Modesto  to  Empire. 

MANITOU,  COL.— The  Scenic  Incline  Railway  Company  has  be 
incorporated  by  J.  Frank  Campbell,  Oliver  D.  Dick  and  1'-  H.  Rupp 
build  a  cable  railway  to  the  top  of  Pike's  Peak. 

PAXTON,  ILL.— The  Consumers'  Electric  Company  has  been  gran' 
a  charter  to  construct  and  operate  an  electric  light,  heat  and  power  pla 
The  company  is  capitalized  at  $50,000.  The  incorporators  arc:  H. 
Stevens,  C.  E.   Bengston  and   C.   A.   Nordgren,  all   of  Chicago,   HI. 


Personal. 


MR.  FRED  B.  COREY,  formerly  engineer  with  the  General  El«  • 
Company,  has  been  appointed  engineer  in  charge  of  the  inspection  ." 
Iiartment  of  the  Union  Switch  &  Signal   Company,  of  Swissvale,  Pa. 

MR.   D.   R.   SHEARER,   associate  member   A.I.E.E.,   has   been  elei  J 
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^eueral  manager  ot  the  Acme  Electric  Company,  of  Knoxville,  Tenn. 
This  company  does  a  general  contracting,  supply  and  engineering  business. 

MR,  HOMBR  E.  XIESZ,  president  of  the  Electric  Club  of  Chicago, 
addressed  the  Electrical  League  of  Cleveland  on  Nov.  3,  extending 
greetings  in  the  exchange  of  courtesies  which  has  distinguished  these 
iwo   organizations. 

MR.  L.  F.  HOWARD,  who  has  been  electrical  engineer  of  the  Union 
Switch  &  Signal  Company,  of  Swissvale,  Pa.,  has  been  appointed  engi- 
neering manager  of  that  company,  succeedii  g  .Mr.  J.  P.  Coleman,  form  rly 
chief  engineer  and  now  retained  as  consulting  engineer. 

MR.  inLLI.-t.M  G.  U\-ILI<ER,  who  was  formerly  with  the  Philadelphia 
tlectric  Company  and  with  the  Leeds  &  Northrup  Company,  Philadelphia. 
and  more  recently  with  Macbado  &  Roller,  New  York,  has  accepted  a 
position  with  the  New  York  Edison  Company  and  assumed  charge  of  its 
standardizing  laboratory. 

I  MR.  ARTHUR  BESSEY  SMITH,  formerly  professor  of  telephone 
enfineering  at  Purdue  University,  and  now  with  the  Automatic  Tele- 
'  phone  Company,  Chicago,  spoke  before  the  noon  luncheon  meeting  of 
ihe  I*urdnc  Association  of  Chicago,  on  Nov.  9,  on  the  subject  of  "Human 
Accuracy  vs.    Mechanical    Reliability." 

MR.  H.  THURSTON  OIVENS,  consulting  engineer.  New  York  City, 
:ias  been  invited  to  lecture  before  the  Empire  State  Gas  &  Electric  Asso- 
ciation on  Nov.  22,  at  Syracuse,  X.  Y.  Mr.  Owens  will  describe  the 
\arious  public  lighting  installations  of  note  in  this  country  and  Europe, 
'-iluslrating   them   by  sicreoplicon   views. 

MR.  F.  C.  CHAMBERS  has  resigned  his  positions  as  chief  engineer 
Cof  the  Springfield  (111.)  Light,  Heat  &  Power  Company  and  engineer  of 
'power  stations  for  the  Springfield  Consolidated  Railway  Company,  and 
Vill  be  associated  on  railway-franchise  work  with  Mr.  Emil  G.  Schmidt. 
'lonnerly  vice-president   and   general    manager   of   the   last-mentioned   com- 

•'  MR.  R,  li'.  WHITEHEAD  has  been  made  division  plant  superinten- 
'Jent  of  the  Western  Union  Telegraph  Company,  with  headquarters  in 
'hicago.  Mr.  Whitehead,  who  was  born  in  New  York  City  in  1872, 
'<>  a  graduate  of  Yale  University  and  the  Sheffield  Scientific  School, 
le  has  been  connected  with  the  engineering  departments  of  a  number 
Vf  telephone  companies  and  was  more  recently  division  plant  superin- 
Vndent   of   the   Western    Union    Company   at    Denver. 

I  MR.  WILLIAM  J.  HAGENAH,  of  Chicago,  has  been  engaged  to  pre- 
are  the  testimony  of  the  Union  Electric  Light  &  Power  Company,  of 
^t.  Louis,  in  the  rate  case  which  is  now  pending  before  the  Circuit 
"^ourt  of  St.  Louis  County,  An  injunction  was  secured  recently  by  the 
V>mpany  restraining  the  city  of  St.  Louis  from  enforcing  the  rate 
rhedule  based  on  the  maximum  rate  fixed  by  the  Public  Service  Com- 
mission. In  the  preparation  of  the  case  Mr.  llagenah  is  making  a 
kluation  of  the  property  of  the  company  and  a  complete  audit  of  the 
bconots.  The  case  will  probably  not  be  called  for  a  hearing  for  several 
yon  the 

I  MR.    K.    H.    H.-iNSEN    has    been    appointed    chief    electrical    engineer 

hd  tnperintendent  of  distribution   of   the   Union  Electric   Light  &   Power 

jompuiXi    of    St.    Louis,    succeeding    Mr.    S.    B.    Way,    who    resigned    to 

'ike    charge    of    the    electrical    department    of    The    Milwaukee    Electric 

'  vay    &    Light    Company.         Mr.     Hansen    was    graduated    from     the 

rsity  of  Missouri   at  Columbia   City,   Mo.,   in    1898,  with   the   degree 

S.    in    £.    E.      Following    graduation    he    was   connected    with    the 

r    Missouri-Edison     Company,    the    Laclede    Power    Company,    and 

the    Union     Electric     Light    &    Power    Company,    where    he    has 

assistant   electrical   engineer  in   active   charge  of  much   of   the  work 

•'Uctrical  department  for  several  years. 

L.    D.    MATHES,    manager    of    the    Union    Electric    Company,    of 

i^c.   la.,   has   resigned   to   become   general   manager   of   the   Citizens* 

Heat  &  Power  Company   and   the  Montgomery  Traction   Company, 

nlgomcry,    Ala.      Mr.    Mathes    is    one    of    the    best    known    of    the 

station  managers  of  the  Central   West,  and  many  friends  in   Iowa 

mois  will  view  bis  departure  with   regret   while  congratulating  the 

- -'mcry  companies   on   a   strong   acquisition.      He   is   a    former    presi- 

f    both    the    Iowa    Electrical    Association    and    the    Iowa    Street    & 

iban    Railway    Association,    and    he    is    a    well-known    figure    at    the 

al   gathering   of  electric-light   and   street-railway   men.      Mr.    Mathes 

i'\  a  wide  and  varied   public  utility  experience,  and  he   made  a   fine 

!  in   Dubuque,   where  he   had  charge   of  a  combined  electric-service 

'treet-railway   property.      His    work    in    Montgomery    will    begin    on 


Obituary. 


fR.  EDGAR  HOOD  MIX.  wt-ll  known  in  electrical  engineering  cir- 
«j-  from  his  connection  with  the  early  Thomson-Houston  Electric  Com- 
Fy.  was  drowned  in  the  English  Channel  on  the  night  of  Nov.  12.  The 
editions  surrounding  his  death  are  unknown,  as  he  was  alone  when 
h  disappeared  from  a  -Channel  steamer.  Mr.  Mix  was  born  near 
Cambus,  Ohio,  Feb.  4,  1867.  He  graduated  from  the  Ohio  State  Uni- 
»^ity  with  the  degree  of  B.  S..  in  1888.  In  August  of  that  year  he 
*l:red  the  employ  of  the  Thomson-Houston  Electric  Company  in  the 
<'artnient  devoted  to  the  manufacture  of  watt-hour  meters.    In  1890  he 


went  to  Paris  in  connection  with  a  watt  hour  meter  contest  and  eslab 
lishcd  there  a  factory  for  building  watt-hour  meters  for  the  Thomson- 
Houston  International  Electric  Company.  He  occupied  the  position  of 
chief  engineer  of  this  firm  until  the  first  of  the  present  month,  when 
he  resigned  to  become  manager  of  the  European  division  of  the  Gen- 
eral Motors  &  Export  Company,  of  Detroit.  Mr.  Mix  was  elected  an 
associate  of  the  A.  I.  E.  E.  in  1889  and  transferred  to  the  grade  of 
member  in  1895.  In  recent  years  he  had  been  much  interested  in 
aeronautics,  and  he  w-as  a  member  of  both  the  Aero  Club  of  France 
and  the  Aero  Club  of  America.  On  Oct.  S,  1909,  he  won  the  interna- 
tional balloon  race  at  Zurich,  Switzerland,  and  he  had  been  chosen  del- 
egate to  the  international  aviation  conference  which  will  open  in  Uume 
on  Nov.  25.  191 L     Mr.  Mix  was  unmarried. 


Trade  Publications. 


INCANDESCENT  LAMPS.— The  engineering  department  of  the  Na 
tional  Electric  Lamp  .'\ssociation  has  issued  Bulletin  8-C  on  "Miniature 
Carbon  Lamps"  and  12-.\  on  "The  Electric  Lighting  of  Automobiles.** 
These  bulletins  are  revised  editions  of  former  publications  on  the  same 
subjects. 

PLUNGER  PUMPS.— Bulletin  No.  101  of  the  Goulds  Manufacturing 
Company,  Seneca  Falls,  N.  Y..  contains  much  information  concerning  the 
constructive  details  and  operating  characteristics  of  single-acting,  triplex 
plunger  pumps.  These  pumps  are  designed  for  work  under  pressures 
varying  from  130  lb  to  200  lb  per  square  inch. 

BRUSH  TESTING.— The  National  Carbon  Company,  Cleveland.  Ohio. 
has  issued  an  instructive  booklet  relating  to  the  testing  of  brushes  on 
electrical  machines.  The  book  contains  an  outline  of  a  standard  method 
of  making  tests,  and  brief  descriptions  of  the  rigid  inspection  and  thor- 
ough test  to  which  the  brushes  are  subjected  subsequent  to  manufacture 
and  before  they  are  shipped. 

DIRECT-CURRENT  MACHINERY.— Bulletin  No.  1011  issued  by  the 
Ideal  Electric  &  Manufacturing  Company.  Mansfield,  Ohio,  contains  a 
complete  discussion  of  the  details  of  construction  and  operation  of  direct- 
current  motors  and  generators.  Test  curves  of  this  type  of  motor  and 
generator  aie  included,  and  some  of  the  details  of  construction  are  il- 
lustrated  by    special   drawings. 


BUSINESS  NOTES. 

THE  INDEPENDENT  ELECTRIC  MANUFACTURING  COMPANY, 
o£  Milwaukee,  has  appointed  the  Lamb  Electric  Company,  of  Grand 
Rapids,  as  its  agent  in  that  city.  A  complete  line  of  motor  starters 
and  controllers  will  be  carried  at  the  Grand  Rapids  agency. 

THE  WHEELER  CONDENSER  &  ENGINEERING  COMPANY.— 
Mr.  George  F.  Pond  has  been  appointed  manager  of  the  Philadelphia 
territory  for  the  Wheeler  Condenser  &  Engineering  Company,  and  Mr. 
Walter  G.  Stephan  has  been  made  manager  of  the  Cleveland  territory 
for  this  company. 

THE  CONTINENTAL  CAR  &  EQUIPMENT  COMP.ANY,  of  High- 
land Park,  Ky.,  near  Louisville,  has  begun  the  manufacture  of  electric 
commercial  trucks.  Plans  have  been  matured  for  building  these  vehicles 
in  5-ton,  3j4-ton,  2-ton,  1-ton  and  1000-Ib.  sizes.  Mr.  McKinley  Boyle, 
of  New  York,  is  president  of  the  company  and  Mr.  .\.  B.  McKinley  is 
vice-president  and   general  manager. 

THE  ELECTRIC  STORAGE  BATTERY  COMPANY.— The  sixth  con- 
vention of  the  engineering  staff  and  sales  department  of  the  Electric 
Storage  Battery  Company  was  held  in  Philadelphia  on  Nov.  6,  7,  8,  9  and 
10.  This  convention  was  attended  by  the  managers  and  salesmen  from 
offices  in"  Philadelphia,  New  York,  Chicago,  Boston,  Cleveland,  St.  Louis, 
Denver,   Detroit,   Atlanta  and   San   Francisco. 

THE  TRIUMPH  ELECTRIC  COMPANY.— The  following  is  a  partial 
list  of  recent  sales  reported  by  the  Triumph  Electric  Company,  Cin- 
cinnati, Ohio:  Sixteen  generators  aggregating  1650  kw;  one  35-kw  turbo- 
alternator;  one  100-kw  motor-generator  set;  135  motors  aggregating 
2175  hp.  and  35  transformers  of  various  sizes.  The  new  line  of  Triumph 
alternating-current  generators  and  transformers  recently  placed  on  the 
market  are   reported  to  be  much  in  demand. 

PANAMA  CANAL  CABLE. — At  the  recent  convention  of  the  Asso- 
ciation of  Railway  Electrical  Engineers  in  Chicago  the  Kerite  Insulated 
Wire  &  Cable  Company  displayed  a  piece  of  the  cable  manufactured  for 
the  Panama  Canal.  This  is  a  four-conduc*or  submarine  cable,  50  miles 
long,  connecting  Colon  and  Panama.  It  was  put  into  service  three 
years  ago,  lying  partly  on  the  ground  and  partly  underground,  but  as 
the  work  is  completed  the  cable  will  be  placed  in  the  canal   itself. 

TREATING  CEDAR  POLES.— The  Lindsley  Brothers  Company,  of 
Spokane.  Wash.,  specialist  in  Idaho  poles,  has  just  installed  a  treating 
plant  at  its  Priest  River  (Idaho)  yard  for  the  treating  of  poles  with 
avenarius  carbolincum  by  the  open-tank  process.  The  plant  has  a  ca- 
pacity of  300  poles  a  day,  and  the  company  has  just  completed  the 
shipment  of  a  large  order  of  treated  poles  from  this  plant  to  Colorado 
points.      This    plant    makes    the    second    one    operated    by    the    Lindsley 


1274 


ELECTRICAL     WORLD 


Vol.  s8.  No.  21 


Urothers  Company,  which  has  a  veiy  complete  pole,  tie,  timber  and 
paving-block  pl.int  located  in  Spokane.  It  has  recently  completed  the 
irealmenl  of  40.000  ties  for  the  Washington  Water  Power  Company  and 
has  a    number   of   contracts  on   file    for  spring  delivery. 

MOCTRE  TL^BES  FOR  COLOR  MATCHING.— Shipments  of  complete 
factory  buili  units  of  the  white  Moore  tubes  to  textile  and  dyeing  estab- 
lishments for  color  matching  have  been  made  recently  to  the  following: 
Bradford  Dyers'  Association.  Bradford,  Eng.;  Belding  Paul  Cortice'li, 
Ltd.,  Montreal,  Can.;  Dunn  Worsted  Mills.,  Woonsocket,  R.  L;  the 
Felters  Company,  Millsbury.  Mass.;  Conshohockcn  Dye  &  Finishing 
Works,  Philadelphia;  Hind  &  Harrison  Plush  Company,  Clark  Mills, 
N.  Y.,  and  to  the  Clenlyon  Dye  Works,  Saylesvi'le.  R.  L  The  com- 
pany states  that  demand  for  the  white  light  is  broadening  in  a  very 
gratifying    manner,    due    to    its    color-distinguishing    advantages    and    to 


the    adaptability    of    the    self-contained    factory-exhausted    types    for    ex- 
press  shipment. 

THE  AMERICAN  SHIP  WINDLASS  COMPANY,  builder  of  the 
Taylor  stokei  snd  marine  equipment,  is  moving  its  factory  from  Provi- 
dence, R.  I.,  to  Philadelphia,  where  the  company  already  had  a  large 
plant.  A  large  foundry  has  also  recently  been  erected  in  Philadelphia. 
This  company  was  established  fifty-four  years  ago  by  Messrs.  Frank  S. 
.iiid  Joseph.  Marton,  who  had  much  to  do  with  the  invention  of  the 
ship  wirdlass.  From  the  manufacture  of  the  ship  windlass  the  company 
branched  out  and  added  marine  machinery,  and  in  1905  began  the  manu- 
facture of  the  automatic  stoker  invented  by  Mr.  E.  E.  Taylor,  of  Boston. 
This  stoker,  which  is  of  the  underfeed  type  with  an  inclined  fuel  bed. 
is  extensively  used  in  boiler  plants  requiring  a  large  output  in  a  small 
space,  and  in  cases  where  it  is  necessary  to  burn  soft  coal  without  smoke. 


Weekly   Record    of   Electrical   Patents 


LNITEli  STATES  P.XTENTS  ISSUED  NOV.  7,  1911. 
(Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.) 

1,007,671.  SAFETY  SIGNAL  FOTR  VEHICLES;  G.  F.  Buente  and 
H.  C.  Fling.  New  York,  N.  Y.,  and  Spring  Lake,  N.  J.  App.  filed 
Feb.  11,  1909.  Electric  tail-lights  for  automobiles  to  indicate  change 
of   course   and   speed. 

1,007.67-1.  .-VRC  LAMP;  K.  Cosiolkofsky,  Vaals,  Netherlands.  App. 
filed  Aug.    13,   1908.     Inclosed  arc. 

1,007,683.  PROCESS  OF  FORMING  OXIDS  OF  NITROGEN;  C.  Ellis. 
Montclair.  N.  J,  App.  filed  July  29.  1911.  Air  is  passed  concen- 
irically    but    not   helically   about  an   arc. 


1,008,002.— Carbon  Electrode. 

1,007,684.  TELEPHONE-RINGING  DEVICE;  H.  N.  Paris,  Kansas 
City,  Kan.  App  filed  Feb.  13,  1909.  Cilvanic  battery  and  an  in- 
ductive   transformer    for    energy. 

1,007,694.  VAPOR  CONVERTER;  P.  C.  Hewitt,  Ringwood  Manor, 
N.  J.     App.  filed   .March  20,   1908.     Hollow  metallic  elec'rodes. 

1,007,705.  ELECTRIC  BRAKE  FOR  ELECTRIC  MOTORS;  M.  Kall- 
mann, Berlin.  Germany.  .\pp.  filed  April  23,  1907.  Variation  re- 
sistance is  heated   to  incandescence. 

1,007,741.  LINE-JOINT  TESTER:  H.  H.  Simpson,  Pilot  Grove,  Mo. 
App.  filed  Oct.  24,  1910.  A  number  of  contacts  on  one  handle  for 
testing    telephone   and    telegraph    lines. 

1,007,770.  LIGHTNING  ARRESTER;  W.  E.  Butler,  David  City,  Neb. 
App.  filed  Sept.  23,   1910.     .Mercury  electrodes  in  a  vacuum  chamber. 

1,007,791.  LA.MP  SOCKET;  Morey  &  Brogden,  Syracuse,  N.  Y.  App. 
filed  July  9,   1909.     Pull   switch   with   inclines  and  a   ratchet  member. 

1,007,802.  SWITCH  BOX;  C.  N.  Sachs,  Hartford,  Conn.  App.  filed 
Aug.   31,    1905.     The  box  cover  constitutes  the  switch  arm. 

1,007,869.  ELECTRODE  FOR  FLAMING-ARC  LAMPS;  C.  W.  Hill, 
Lakewood,  Obio.  .App.  filed  Sept.  21,  1910.  Different  color-pro- 
ducing   elements    are    incorporated    in    the    electrode. 

1,007,876.  E.XPLOSION. PROOF  CARTRIDGE  CUT-OUT;  W.  Klem- 
ent,  Ncu  Finkenkrug-Falkenhain,  Germany.  App.  filed  .\ug.  5,  1910. 
Fusible   elements  of   different   lengths. 

1,007,883.  TELEPHONE  TRANSMITTER;  C.  T.  Mason,  Sumter,  S.  C. 
App.   filed  July   5,   1910.     Insulation   featuies  for  the  diaphragm. 

1,007,886.  ELECTROMECHANICAL  SWITCHING  DEVICE;  R.  K. 
Miller,  Pueblo,  Col.  App.  filed  Dec.  13.  1909.  Trolley-controlled 
railroad  switch. 

1,007,893.  CO.M.MUTATOR  SHORT-CIRCUITING  DEVICE;  C.  S. 
Reno,  Cincinnati,  Ohio.  App.  filed  Nov.  5.  1909.  Centrifugal  de- 
vices   for   short-circuiting. 

1.007.897.  ELECTROLYTIC  APPARATUS:  G.  O.  Seward  and  F.  Von 
Kugelgen,  Holcomb's  Rock,  Va.  App.  filed  April  23,  1906.  An  annu- 
lar chilled  salt-incrusted  partition  surrounding  the  cathode  in  a 
sodium-reduction    process. 

1,007,902.  CO.M.MUT.\TOR  SHORT-CIRCUITING  DEVICE;  L.  H. 
Thullen,  Cincinnati,  Ohio,  App.  filed  April  1,  1910.  Centrifugally 
operated   tumblers. 

1,007,948.  SWITCH;  B.  Haskins,  Milwaukee,  Wis.  App.  filed  April  27, 
1910.     Single-break  rotary  double-throw  oil  switch. 

1,007,990.  METHOD  OR  PROCESS  FOR  THE  REDUCTION  AND 
SMELTING  OF  ORE  /XND  ARRANGEMENT  THEREFOR-  F 
Tharaldscn,  Trondhjem,  Norway.  App.  filed  May  31,  1911.  Ore  is 
fed  into  the  top  ai.d  the  reducing  agent  is  fed  in  lower  down  to 
protect   the   electrodes   and   the  furnace  lining. 

1,007,998.  ELECTRIC  SWITCH  MECHANISM;  H.  F.  Whalton  Key 
West,  Fla.  Aop.  filed  Jan.  12,  1911.  A  cup  with  mercury  and  con- 
tacts to  control  solenoids  for  actuating  steering  vanes  of  aeroplanes 
etc. 

1,008,000.  RHEOSTAT:  G.  H.  Whittingham,  Baltimore,  Md.  App  filed 
March    19,    1909.      The   hand-operated  arm   has  a  lock   and  key. 

1,008,002.  CARBON  ELECTRODE:  M.  W.  Allen,  Lakewood  Ohio 
App  filed  Sept.  12,  1910.  Sectional  carbons  with  graphite  insei 
blocks  and  threaded  graphite  dowels. 

1,008,012  MANHOLE  SWITCH;  S.  B.  Condit,  Jr.,  and  A  E  Greene 
Boston,    Mass.      App.    filed    -May    14,    1909.      Water-tight   oil  'switch     ' 

1,008,030.      CAR  TRUCK    CONSTRUCTION    FOR    ELFCTRIC    RAII 
WAY  SIGNAL  SYSTEMS;  G.  B.  Gray,  Pittsburgh,  Pa    ^nnfiird 
JdI^'no'  909  083'"^"'^"°"  °^  ''''  "*"'  *  ''^'''  system' life  Pat- 


00S.0S7.      INSULATOR:   J.   M.    Sweeney,   Howell.    Fla.     App.   filed  Julv 

17,    1911.      A    porcelain    deal    for    holding    telephone    wires,    etc. 
008,122.      TELEPHONE    CASING;    W.    W.    Dean,    Elyria,   Obio     App 
filed    June    8,    1910.      The    metallic    cap    and    insulating    member   arc 
secured   together. 
008,172.      AUTOMATIC    SIGNALING    SYSTEM;     D.    J.    McCarthy 
U'ilkinsburg,    Pa.      App.    filed    March    5,    1910.      Alternating-curreni 
railway    system    for    three-position    signals. 
008.189.      BRAKING   APPARATUS;   A.    Sundh,   Yonkers,   N.   Y.     App 
filed     Sept.     23,     1905.       Elevator    driven     by    an    alternating-curreni 
motor  and  a  direct-current  generator  acts  as  a  brake.      (F^orty  claims.) 
008,216     PARTY-LINE   TELEPHONE   SYSTEM;    E.    Stout  and  J.  S 
Kupka,    Martinsburg,    la.     App.   filed  July    19,    1910.     Lockout  mech 
anism;    interparty   busy   signals. 
,008.232.     TELEPHONE   TRUNKING    SYSTEM;   C.    S.   Winston,  Chi 
111.      .App.    filed    Dec.    4,    1907.      A   disconnect   signal   to  centra 
'hen   the  subscriber   immediately  tries  to  get   a  second  call. 
ELECTKIC    REGULATION;    J.     L.    Creveling.    New    York 
App.   filed   Nov.  21.    1910.      A  voltage  coil  and  a  current  coi 
tomatic   means    for   determining    which   shall    regulate  the  gen 
of   a    storage-battery    generator    car-lighting  system. 
ELECTRIC    REGULATION:      J.    L.    Creveling,    New   York 
JN.   Y.  _  .App.  filed  June  21,  1911.     Car-fighting  system  with  automati' 
regulation. 

8,270.  REACTANCE  COIL;  W.  O.  Jacobi  and  C.  Harris,  Chicago 
III.  App.  filed  May  4,  1908.  To  give  a  steady  arc  in  hand-fed  al 
ternating-currcnt  lamps 
008.282.  SELECTIVE  TELEPHONE  SIGNALING  SYSTEM;  C.  H 
North.  Cleveland.  Ohio.  App.  filed  Oct.  11,  1907.  Alternating  cui 
rents  of  non-interfering   frequencies   such  as  30,   43  and  54  cycles. 


cago, 
even 

,008,243, 


008,244. 


1,008,189.— Braking    .\|)paratus. 

1,008,287.      ACETYLENE-GAS    LIGHTER;    H.    Van    Hoevenberg,   U 

Placid   Club,   N.   Y.     App.   filed   March  22,   1910.     Movable  sparki 

contacts. 
1,008.293       TRANSFORMER    SYSTEM;    H.    C.    Caldwell,    Fort    Mi 

Corregidor,    Philippine    Islands.      App.    filed    Sept.    9,    1910.     A  c 

troller  for  shifting  from  one  unit  to  another. 
1,008,294.      ELECTRIC    REGXJLATIO'N;    J.    L.    Creveling,    New    Yo 

N.    Y.      App.    filed    Nov.    21,    1910.     Car  lighting  by   storage  batt 

and   generator. 
13,307    (Reissue).      PROCESS    OF   RECOVERING   FINE  GOLD;  J.. 

Ailing,   Columbia,   Cal.      App.    filed  Feb.    1,    1910.     The  ore  is  mi. 

with   a   chlorine   compound   and   electrolyzed   so  that  nascent  cnioi 

is  set   free   to   attack   the   gold.      Original    Patent    No.   947,957. 
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If,  however,  one  of  the  bottom  wires  is  grounded,  the 
charging  current  of  that  wire  is  reduced,  being  diverted  in 
considerable  measure  to  the  ground ;  but,  on  the  other  hand, 
the  charging  current  of  the  two  other  wires  is  increased 
about  one-third  and  the  charging  current  system  becomes 
distinctly  unbalanced.  The  case  is  also  considered  of  the 
three  wires  placed  on  the  same  level  cross-arm  of  a  pole, 
at  a  spacing  of  i  ft.,  and  all  at  a  level  40  ft.  above  the 
ground.  Such  a  charging  system  is  essentially  unbalanced 
for  geometrical  reasons,  the  middle  wire  receiving  the 
greatest  charging  current.  The  grounding  of  one  of  the 
side  wires  is  then  shown  to  reduce  the  charging  current  of 
the  grounded  wire,  but  to  increase  that  of  the  two  other 
wires  by  about  a  third,  a  charging  current  being  also  com- 
municated to  the  ground;  so  that  the  total  charging  current 
on  the  grounded  line  terminal  is  about  double  the  normal. 
Outside  of  the  arithmetical  details  of  each  case  considered, 
the  article  shows  that  when  a  three-phase  aerial  line  system 
is  insulated  the  effect  of  the  ground's  vicinity  on  the  charg- 
ing currents  of  the  lines  is  negligible  at  ordinary  line  eleva- 
tions. When,  however,  one  line  of  the  system  is  grounded, 
either  at  generator  terminals  or  at  some  point  along  the 
system,  the  charging  current  doubles  up  on  the  generator 
terminal  that  takes  the  ground,  while  those  of  the  other 
two  lines  increase  each  about  one-third. 


THE  MAGNETIC  PROPERTIES  OF  STALLOY. 

As  noted  in  this  week's  Digest,  our  British  contemporary 
The  Electrician  has  recently  printed,  in  abstract,  a  paper 
by  Messrs.  H.  R.  Hamley  and  A.  L.  Rossiter,  read  before 
the  Royal  Society  of  Victoria  (Australia),  on  the  magnetic 
properties  of  stalloy,  a  special  brand  of  iron  alloy  prepared 
for  the  purpose  of  maintaining  good  magnetic  permeability, 
with  as  low  electric  conductivity  as  possible.  It  appears  from 
the  tests  reported  that  stalloy  behaves  differently  in  the 
annealed  and  unannealed  conditions,  the  behavior  when 
annealed  being  much  the  better  for  practical  purposes.  An- 
nealed stalloy  is  stated  to  compare  very  favorably  with  the 
best  soft  iron  in  regard  to  permeability  and  hysteretic  co- 
efficient, while  its  electric  resistivity  is  some  four  times 
as  large  as  that  of  soft  iron.  The  result  claimed  for  stal- 
loy is,  therefore,  a  reduction  in  total  iron  losses  of  about 
one-third  by  comparison  with  ordinary  transformer-core 
iron.  Several  different  brands  of  iron  have  recently  been 
produced  looking  toward  the  same  purpose  as  stalloy. 
Eventually  we  may  hope  to  be  able  to  dispense  with  lamina- 
tions in  armature  and  transformer  cores,  casting  them 
solidly  in  the  form  of  cylindrical  rings,  with  ventilating 
ducts  permeating  the  mass.  It  must  be  confessed,  however, 
that  we  are  still  a  long  distance  away  from  this  much  to  be 
desired  goal. 


comparison  with  the  industrial  frequency  of  60  cycles  per 
second.  But  within  the  last  two  or  three  years  alternators 
have  been  built  and  put  into  operation  at  a  frequency  of 
100,000  cycles  per  second.  At  the  last  meeting  of  the 
American  Institute  of  Electrical  Engineers,  however,  this 
record  was  raised,  and  the  paper  of  the  evening,  by  Mr. 
E.  F.  Alexanderson,  dealt  with  the  magnetic  properties  of 
iron  at  frequencies  up  to  200,000  cycles  per  second.  That 
is,  alternators  of  5  kva  are  now  built  for  this  highest  ma- 
chine frequency.  The  most  important  application  of  these 
highest  frequency  machines  is  to  wireless  communication. 
The  speed  of  the  wave  propagation,  over  land  and  sea,  being 
generally  admitted  to  be  300,000  km  per  second,  a  fre- 
quency of  100,000  cycles  per  second  produces  a  wave-length 
of  3  km.  If  the  sending  antenna  were  vertical  and  un- 
loaded, it  would  have  to  be  approximately  one-quarter  of  a 
wave-length  in  height,  or  750  meters  high,  in  order  to  be 
tuned  to  this  frequency.  Loading  the  antenna  with  react- 
ance, however,  enables  a  much  shorter  antenna  to  resonate 
to  this  frequency.  With  the  mechanical  generation  of 
200,000  cycles  per  second,  the  wave-length  becomes  re- 
duced to  1500  meters  and  the  free  height  of  an  unloaded 
resonating  air-wire  to  about  375  meters.  It  becomes,  of 
course,  still  easier  to  load  an  air  wire  of,  say,  90  meters  in 
height  to  resonance  with  this  frequency,  so  as  to  keep  it  in 
full  oscillation  and  radiation. 

It  has  always  been  a  matter  of  debate  whether  at  fre- 
quencies such  as  these  iron  behaves  in  essentially  the  same 
manner  as  at  ordinary  electric-lighting  frequencies.  Of 
course,  the  skin  effect,  or  imperfect  magnetic  penetration, 
becomes  greatly  exaggerated  at  these  frequencies,  even 
with  the  thinnest  sheets  or  wires  of  soft  steel  that  can  be 
worked.  In  other  words,  it  is  impracticable  to  obtain  or 
handle  sheets  or  wires  of  steel  so  thin  that  the  alternating 
magnetism  can  permeate  them,  even  to  50  per  cent  of  the 
full  steady  value,  so  that  the  thinnest  iron  that  can  be 
used  is  mainly  non-magnetic  material  under  such  condi- 
tions, with  a  thin  layer  of  magnetic  material  on  each  sur- 
face. However,  allowing  for  the  proper  depth  of  available 
magnetic  layer,  the  results  which  Mr.  Alexanderson  has 
obtained  go  to  show  that  the  working  layer  of  iron  acts 
magnetically  substantially  in  the  same  manner  and  to  the 
same  extent  as  at  customary  low  frequencies.  In  fact,  the 
results  show  that  an  alternating-current  transformer,  il 
properly  designed,  has  a  higher  efficiency  and  a  highei 
specific  output  at  200,000  than  at  60  cycles  per  second 
though  the  increase  in  output  is  far  below  that  corre 
spending  to  the  frequency  ratio.  Of  course,  the  regulatioi 
behavior  of  the  high-frequency  transformer  would  be  ver; 
poor  by  comparison  with  that  of  the  low-frequency  trans 
former. 


MAGNETIC  PROPERTIES  OF  IRON  AT  ABNORMAL  FREQUENCIES. 

It  is  only  a  little  while  since  a  frequency  of  10,000  cycles 
per  second  was  looked  upon  as  enormously  high  in  an  alter- 
nating-current generator,  and,  of  course,  it  must  be  so  bv 


A  NEW  SOUND-RECORDING  AND  SOUND-REPRODUCING  APPARATUS. 

^\"e  are  so  accustomed  to  the  already  existing  types  0 
sound-reproducing  apparatus  that  a  new  type  comes  to  u 
as  a  surprise.  We  refer  in  our  Digest  to  a  new  sounc 
recording  and  reproducing,  apparatus  recently  exhibited  ; 
the  French  Academic  des  Sciences  and  invented  by  M.  ■ 
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Lifschitz.  In  the  recorder  an  arc-light  beam  is  reflected 
onto  a  rapidly  moving  sensitized  cinematograph  strip  from 
a  mirror  supported  before  the  transmitter  diaphragm. 
Speaking  to  the  transmitter,  its  diaphragm  vibrates,  and 
this  in  turn  vibrates  the  little  mirror,  which  in  turn  vibrates 
the  reflected  light  beam.  A  tremulous  wavy  line  is  thus 
photographed  on  the  strip.  A  final  record  strip  is  then 
produced,  with  holes  or  serrations  etched  out  photographic- 
ally, in  conformity  with  the  original  photographic  record. 

;   The  final  strip  with  the  holes  is  now  run  over  the  surface 

;  of  a  block  provided  with  a  slit  aperture  from  a  compressed- 

;  air  chamber.  As  the  holes  in  the  strip  pass  over  the  slit 
the  air  escapes  in  a  rapid  succession  of  puffs  or  impulses. 

!  as  in  the  siren  disk,  except  that,  whereas  in  the  ordinary 
disk  siren  the  holes  come  at  regular  intervals  and  produce 

'  a  more  or  less  musical  steady  note,  in  the  phonographic 
band  siren  they  come  at  less  regular  intervals  and  repro- 
duce vocal  sound.    Listening  to  the  apparatus  is  thus  listen- 

I  ing  to  the  voice  of  the  siren,  in  a  manner  not  contemplated 
or  claimed  by  the  original  poet.  One  advantage  of  the 
apparatus,  in  spite  of  the  relative  intricacy  of  the  recording 

I  process,  is  the  visibility  of  the  sound  record. 


NULL  HETHODS  IN  ALTERNATING-CUERENT  MEASUREMENTS. 

One  of  the  papers  on  electrical  measurement  read  at  the 
International  Electrotechnical  Congress  of  Turin  was  by 
Messrs.    Barbagelata   and   Emanueli,   on   null   methods   in 
■iltemating-current  measurements.     In  all  electrical  testing 
aboratories  direct-current  measurements  are  made,  as  far 
is  possible,  by  null  methods.     For  instance,  the  measure- 
nent  of  resistance  by  Wheatstone's  bridge  owes  its  pre- 
cision and  convenience  to  the  fact  that  it  is  a  null  method, 
lie  adjustment  of  resistance  being  made  in  the  test  until 
he  galvanometer  shows  no  current.     Similarly,  the  poten- 
ioraeter  of  Poggendorf  and  Latimer  Clark,  as  ordinarily 
,sed  for  the   direct-current   measurement   of   voltages   or 
•Urrent  strengths,  owes  its  popularity  likewise  to  being  a 
ull  method.     In   alternating-current   measurements   there 
ave  been  two  difficulties  to  contend  with  in  the  past  when 
Peking  to  apply  null  methods.    The  first  difficulty  has  been 
<  find  a  sensitive  and  yet  convenient  form  of  alternating- 
irrent  galvanometer  to  reveal  the  presence  of  very  feeble 
irrents,  or  alternating  currents  when  nearly  reduced  to 
ro.    The  second  difficulty  has  been  with  phase  differences 
tential. 

As  regards  the  first  difficulty,  the  ordinary  D'Arsonval 
V  of  galvanometer  was  manifestly  useless  for  alternating- 
Trent  purposes.  Moreover,  instruments  of  the  electro- 
'namometer  type  were  not  available  as  ordinarily  used, 
bause,  their  deflections  being  proportional  to  current 
sjares  and  not  to  currents  in  simple  proportion,  their 
sisibility  to  very  feeble  currents  was  necessarily  very  low. 

'■e  telephone  was  available,  of  course,  as  a  substitute  for 
sljalvanometer ;  but  for  frequencies  below  100  cycles  per 
s  ond  the  telephone  is  practically  useless  for  accurate 
Tk,  owing  to  insensitiveness,  notwithstanding  its  ex- 
t'prdinary   sensitiveness   to   alternating   currents   of   fre- 


quencies from  500  cycles  to  2500  cycles  per  second.  It  was 
not  until  the  vibration  galvanometer  was  developed  that  a 
satisfactory  degree  of  sensitiveness  to  low-frequency  alter- 
nating currents  could  be  obtained.  There  are  a  number  of 
types  of  vibration  galvanometer,  but  all  employ  the  prin- 
ciple of  mechanical  resonance,  whereby  a  suspended  sys- 
tem is  tuned  into  synchronism  with  the  alternating  current, 
and  is  then  acted  upon  electromagnetically  by  the  current. 
A  very  small  alternating  deflection  produced  by  the  cur- 
rent on  the  suspended  system  thus  soon  builds  up  a  power- 
ful resonant  vibration.  As  regards  the  second  difficulty  of 
phase  differences,  it  is  evident  that  we  might  make  up  a 
Wheatstone  bridge  with  two  non-inductive  ratio-coils,  a 
third  arm  containing  a  condenser,  and  the  fourth  containing 
an  inductance.  We  might  then  supply  alternating  currents 
to  the  bridge  and  use  a  vibration  galvanometer;  but  the 
current  through  the  galvanometer  could  never  be  brought 
to  zero,  owing  to  the  difference  in  phase  of  the  potentials 
on  the  two  sides  of  the  bridge. 

Any  general  null  method  of  the  potentiometer  type  ap- 
plicable to  alternating  currents  must,  therefore,  be  capable 
of  reducing  to  zero  the  phase  of  potential  applied  to  the 
galvanometer    before    attempting    to    reduce    the    current 
strength  to  zero.     The  paper  above  referred  to  discusses 
the  general  plan  of  making  such  alternating-current  null 
methods,  and  describes  the  particular  apparatus  already  in 
use.     One  general  method  is  to  use  a  rotating-field  trans- 
former, so  that,  by  changing  the  position  of  the  secondary 
coil  in  the  rotating  field,  the  secondary  emf  can  have  its 
phase  varied  at  will.    The  phase  of  the  potential  difference 
to  be  measured  is  thus  adjusted  into  coincidence  with  that 
produced  in  the  secondary  coil  of  the  transformer,  after 
which  the  magnitudes  of  potential  difference  can  be  ad- 
justed  into   equality,  by   opposition,   through   a   vibration- 
galvanometer.     The  second  method  produces  the  required 
coincidence  of  phase  by  the  addition  of  a  perpendicular 
component  instead  of  by  the  rotation  of  the  plane  of  a 
secondary  coil.    The  paper  describes  several  types  of  vibra- 
tion galvanometer,  some  of  which  are  especially  sensitive 
to    low-frequency    alternating   currents,    while    others   are 
particularly  sensitive  to  alternating  currents  of  telephonic 
frequencies.    It  also  discusses  the  separate  excitation  of  the 
electrodynamometer,  so  as  to  secure  a  relatively  high  sensi- 
bility with  that  instrument.     The  sensibility  to  feeble  low- 
frequency  alternating  currents  which  can  be  obtained  with- 
out difficulty  in  vibration  galvanometers  is  wonderful.     In 
fact,  they  are  often  so  sensitive  that  the  alternating  stray 
fields  from  wires  in  their  neighborhood  may  affect  them 
seriously.     In  such  cases  it  may  become  necessary  to  em- 
ploy compensating  alternating-current  electromagnets,  sup- 
ported at  an  adjustable  distance  away  from  the  galvanom- 
eter.   Since  the  phase  of  the  alternating  magnetism  thrown 
out  by  such  compensating  magnets  may  not  be  sufficiently 
near  to  that  of  the  disturbance  to  be  eliminated,  it  is  shown 
in   the   paper   that   a   rotating-field   compensating   electro- 
magnet can  be  used,  in  which  case  not  only  the  distance  but 
also  the  azimuth  of  the  device  must  be  adjusted  with  refer- 
ence to  the  vibration  galvanometer  in  order  to  obtain  com- 
plete  compensation. 
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Seattle  N.  E.  L.  A.  Convention. 


A  meeting  of  the  transportation  committee  of  the  Na- 
tional Electric  Light  Asociation  was  held  in  New  York 
City  Nov.  22.  Mr.  C.  H.  Hodskinson,  chairman,  announced 
that  the  Transcontinental  Passenger  Association  liad 
authorized  reduced  round-trip  fares  on  account  of  the 
Seattle  meeting  as  follows  :  From  Chicago,  $65;  from  St. 
Louis,  $62.50;  from  Missouri  Gateways  (Omaha  to  Kansas 
City  inclusive),  $55;  from  St.  Paul,  $55.  Dates  of  sale  for 
tickets  under  reduced  fares  were  authorized  as  follows: 
Mav  27  and  28  and  June  3  to  6  inclusive,  the  final  return 
limit  heing  July  27.  1912.  Application  has  been  made  to  the 
P'astcrn  passenger  associations  for  a  fare  and  a  half  to 
the  gateways  of  the  Transcontinental  Passenger  Associa- 
tion, and  as  soon  as  an  official  tender  is  received  from  these 
associations  complete  details  regarding  the  cost  of  trans- 
portation to  the  convention  will  be  announced. 

Details  regarding  special  tours  to  Seattle  were  discussed 
and  plans  were  formulated  for  several  different  tours,  one 
of  which  is  a  tour  de  luxe  embracing  all  the  scenic  wonders 
of  the  West.  Another  is  a  direct  tour  to  Seattle  with  choice 
of  returning  routes.  A  third  tour  calls  for  a  fast  schedule 
from  the  .Atlantic  seaboard  to  Seattle  and  return  for  the 
benefit  of  members  of  the  association  whose  time  is  limited. 
Detailed  itineraries  are  in  the  course  of  preparation  and  will 
be  distributed  to  the  membership  at  an  early  date.  The 
committee  is  making  a  special  effort  this  year  to  make  the 
trip  to  the  convention  the  most  elaborate,  comfortable  and 
interesting  that  has  ever  been  afforded  to  the  members. 

The  conmiittee  was  most  fortunate  in  having  in  attend- 
ance Mr.  \V.  J.  Grambs,  of  Seattle,  who  came  all  the  way 
to  participate  in  the  conference.  Mr.  Grambs  has  accepted 
the  responsibility  of  making  all  the  arrangements  on  the 
Pacific  Coast  for  the  comfortable  return  after  the  conven- 
tion to  their  respective  destinations  of  members  who  have 
not  made  arrangements  for  the  special  trains.  Members 
wmII  be  enabled  to  transact  all  their  business  with  regard 
to  transportation  in  a  suite  of  offices  engaged  at  Seattle 
by  the  transportation  committee  in  the  convention  building, 
where  representatives  of  the  railroads  will  be  present. 

Provisions  for  exhibits  at  the  Seattle  meeting  are  now 
being  made  by  a  committee  of  Class  D  members.  Plans  are 
being  drawn  and  spaces  platted,  and  detailed  information 
will  be  available  for  manufacturers  by  Jan.  l.  It  is  believed 
that  the  manufacturers  of  apparatus  and  material  used  by 
lighting  companies  will  take  advantage  of  the  opportunity 
that  will  be  offered  to  show  their  apparatus  in  the  western 
part  of  the  country,  and  it  is  the  desire  to  make  the  exhibit 
11, If  niilvvprv  interesting  but  typical  of  Western  conditions. 


Manufacture  of   Electrical  Machinery,  Apparatus   and 
Supplies. 

A  preliminary  statement  of  the  general  results  of  the 
thirteenth  census  of  establishments  engaged  in  the  manu- 
facture of  electrical  machinery,  apparatus  and  supplies  has 
been  issued  by  the  Bureau  of  the  Census.  The  manufac- 
ture includes  dynamos  and  dynamotors,  transformers,  mo- 
tors, storage  and  primary  batteries,  arc  and  incandescent 
lamps,  searchlights,  transmitters  and  receivers,  rheostats 
and  resistances,  electric  welding  and  therapeutic  apparatus, 
electric  switches,  signals  and  attachments,  and  similar  ma- 
chinery, apparatus  and  supplies. 

The  general  summary  .shows  increases  in  all  the  items 
at  the  census  of  1909  as  compared  with  that  for  1904. 

The  number  of  establisha;en?s  increased  29  per  cent; 
capital  invested,  54  per  cent;  tic  gross  value  of  products, 
57  per  cent;  cost  of  materials,  62  per  cent;  value  added  by 
manufacture,  52  per  cent ;  average  number  of  wage  earners 
employed  during  the  year,  44  per  cent;  amount  paid  for 
wages,  55  per  cent;  number  of  salaried  officials  and  clerks, 


69  per  cent ;  amount  paid  in  salaries,  82  per  cent ;  miscella- 
neous expenses,  32  per  cent;  primary  horse-power,  51  per 
cent. 

There  were  1009  establishments  engaged  in  this  industry 
in  1909  and  784  in  1904,  an  increase  of  29  per  cent. 

The  capital  invested  as  reported  in  1909  was  $267,844,000, 
a  gain  of- $93,778,000,  or  54  per  cent,  over  $174,066,000  in 
1904.  The  average  capital  per  establishment  was  approxi- 
mately $265,000  in   1909  and  $222,000  in    1904. 

VALUE  OF  PRODUCTS. 

The  value  of  products  was  $221,309,000  in  1909  and  $140.- 
809,000  in  1904,  an  increase  of  $80,500,000,  or  57  per  cent. 
The  average  per  establishment  was  approximately  $219,000 
in  1909  and  $180,000  in  1904. 

The  cost  of  materials  used  was  $108,566,000  in  1909,  as 
against  $66,837,000  in  1904,  an  increase  of  $41,729,000,  or 
62  per  cent. 

The  value  added  by  manufacture  was  $112,743,000  in 
1909  and  $73,972,000  in  1904,  an  increase  of  $38,771,000. 
or  52  per  cent.  This  item  formed  51  per  cent  of  the  total 
value  of  products  in  1909  and  53  per  cent  in  1904.     The 

GENERAL   SUMMARY,    I909   AND    I904. 


Number  of  establishments. .....  1  .009 

Capital $267  .  844  ,  000 

Cost  of  materials  used .  .1  $108,556,000 

Salaries  and  wages $69,574,000 


S  20,193,000 
$  49.381,000 
$  23,630,000 
$221,309,000 


Salaries.  . 

Wages 

Miscellaneous  expenses.  . .  . 

Value  of  products 

Value  added  by  manufacture 
(products  less  cost  of  mate- 
rials)  I    $112,743,000 

Employees:  i 

Number    of    salaried    officials 

and  clerks |  17,905 

Average  number  of  wage-t 
earners  employed  during  the 
year 87,256 


Primary  horsepower. 


158,768 


Per  Cent  of 
Increase. 
1904-1909. 


784 
$174,066,000 
S  66,837,000 
S  42,933,000 

S  11,091,000 
S  31,842,000 
$  17,949,00(] 
$140,809,000 


73,972,000 

10,619 

60,466 
105,376 


value  added  by  manufacture  represents  the  difference  be 
tween  the  cost  of  materials  used  and  the  value  of  product 
after  the  manufacturing  processes  have  been  expendei 
upon  them.  It  is  the  best  measure  of  the  relative  impor 
tance  of  industries. 

The  miscellaneous  expenses  amounted  to  $23,630,000  i 
1909  and  $17,949,000  in  1904,  an  increase  of  $5,681,000,  0 
32  per  cent. 

SALARIES  AND  WAGES. 

The  salaries  and  wages  amounted  to  $69,574,000  in  190 
and  $42,933,000  in  1904,  an  increase  of  $26,641,000,  or  6 
per  cent. 

The  number  of  salaried  officials  and  clerks  was  17,9c 
in  1909  and  10,619  •"  I904-  an  increase  of  69  per  cent;  the 
salaries  increased  to  $20,193,000  from  $11,091,000,  or  i 
per  cent. 

The  average  number  of  wage  earners  employed  durin 
the  year  was  87,256  in  1909  and  60,466  in  1904.  an  increa; 
of  44  per  cent ;  their  wages  increased  to  $49,381,000  fro 
$31,842,000,  or  55  per  cent. 


A  Correction. 


In  the  report  printed  on  page  1225  last  week  of  tl 
presentation  by  Mr.  Edward  D.  Adams  of  a  bust  of  Heli 
holtz  to  the  American  Institute  of  Electrical  Engineers 
was  erroneously  stated  that  Dr.  Adolf  Franke,  represents 
the  Verband  Deutscher  Elektrotechniker,  is  a  director 
the  Allgemeine  Electricitats  Gesellschaft.  It  should  ha, 
been  stated  that  Dr.  Franke,  who  was  a  pupil  of  Helmhol 
is  a  director  of  the  Siemens  &  Halske  Aktien  Gesellschaft 
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Meetings  of  Boston  Electric  Vehicle  Club. 

The  regular  weekly  meeting  of  the  Boston  Electric 
X'ehicle  Club  was  held  at  the  House  of  Edison  Light,  in 
Xewton  Center,  Mass.,  at  noon  on  Nov.  15,  forty-five  per- 
sons being  present  as  the  guests  of  the  Edison  Electric  Illu- 
minating Company  of  Boston,  the  host  being  General  Super- 
intendent W.  H.  Atkins.  The  party  formed  at  the  Edison 
Building,  on  Boylston  Street.  Boston,  and  were  conveyed 
S  miles  in   twenty-four   electric   automobiles   through   the 

'  Back  Bay  to  Newton  Center,  no  gasoline  machines  or  other 
means  of  conveyance  being  employed.     The  movement  of 

'  so    many  electric    vehicles    through  the    streets  in    order 

■  attracted  much  attention,  and  extended  newspaper  accounts 
of  the  affair  were  published  on  the  following  evening  and 

;  Mioming.  All  of  the  seventeen  agencies  for  electric  vehicles 
in  Boston  were  represented.  Luncheon  was  served  shortly 
alter  the  party  arrived  in  Newton  Center,  where  full  oppor- 

'■  tunity  was  had  to  inspect  the  bungalow. 

At  the  conclusion  of  the  luncheon  Permanent  Chairman 

'  Day  Baker,  General  \'ehicle  Company.  Boston,  presided 
over  the  business  meeting.  Brief  addresses  were  made  by 
Mr.  Converse   D.    Marsh,   New    York,  and   Mr.   Frank  J. 

,  Stone,  Boston.  The  latter  is  chairman  of  the  committee  on 
the  banquet  to  be  given  by  the  Electric  Vehicle  Club  in 

i  December  to  various  state  and  municipal  authorities  at  the 

1  Boston  City  Club,  and  he  announced  that  at  this  dinner  an 
address  will  be  given  by  Mr.  Hayden  Eames  on  "The  Elec- 

■  tric  Vehicle,"  amply  illustrated.  A  feature  will  be  the  ex- 
'  hibition  of  two  photographs  of  a  street  section,  showing  the 


ceived  with  favor,  and  a  committee  was  appointed  to  in- 
vestigate the  question. 

An  interesting  discussion  followed  the  reading  of  two 
logs  of  trips  by  electric  automobile  from  Boston  to  New 
York.  One  was  made  in  1903  in  four  days  five  hours  one 
way  and  two  days  thirty-two  minutes  the  other.  The 
second  and  recent  trip  was  made  by  Mr.  W.  H.  Francis, 
purchasing  agent  of  the  Boston  Edison  company,  and  Col. 
E.  W.  M.  Bailey,  of  the  S.  R.  Bailey  &  Company  electric- 
vehicle  organization,  Boston,  and  extended  over  forty  and 
one-half  hours'  total  time,  the  actual  running  being  at  the 
schedule  speed  of  20  miles  per  hour  for  the  244  miles.  The 
machine  made  the  trip  on  2.59  amp-hours  per  car-mile.  As 
a  result  of  the  successful  trip,  combined  with  other  investi- 
gations, the  Boston  Edison  company  has  ordered  six  addi- 
tional electric  machines  of  the  same  model,  to  replace  gaso- 
line cars.  Mr.  Francis  emphasized  the  fact  that  the  Edison 
company  found  itself  obliged  to  secure  an  electric  automo- 
bile which  would  make  an  average  speed  of  20  miles  per 
hour  on  roads  typical  of  those  in  the  Boston  district,  in 
order  to  discard  the  gasoline  cars  and  high-priced  chauffeur 
service  required  for  suburban  operation. 

Mr.  H.  H.  Rice,  president  of  the  Waverley  company, 
Indianapolis,  Ind.,  addressed  the  club  at  lengtii  upon  the 
proper  sphere  of  the  electric  pleasure  and  mercantile 
vehicle.  He  cited  a  run  made  through  four  states  in  the 
Middle  West,  in  w-hich  an  electric  vehicle  made  1400  miles 
in  twelve  days,  finishing  only  a  day  or  two  behind  the  gaso- 
line touring  cars  for  which  the  run  was  primarily  planned, 
and  pointed  out  that  such  tests  are  chiefly  of  value  in  indi- 


Electric  Vehicles  in  Front  of  the   House  of  Edison   Light  at  Newton   Center.   Mas 


•Jiiie  traffic  handled  by  horses  and  by  electric  vehicles,  with 
.-mphasis  upon  the  great  reduction  in  congestion  and  space 
.■equired  brought  about  by  the  electric  vehicle.  The  view  is 
iO  be  taken  from  the  top  of  a  high  building  downtown.  Mr. 
'.  R.  Moses,  manager  of  the  Boston  1912  Electric  Show, 
nnounced  that  the  Electric  \'ehicle  Association  of  America 
vill  maintain  a  model  garage  in  the  Mechanics'  Building 
'.uring  the  exhibition,  and  it  was  also  stated  that  the  Boston 
uiison  Company  had  offered  a  complimentary  headquarters 
pace  to  the  Electric  Vehicle  Club.  The  offer  was  accepted 
iy  unanimous  vote.  Mr.  George  D.  Luther,  Denver  repre- 
ftntative  of  the  Edison  Storage  Battery  Company,  described 
ie  recent  development  of  the  electric  vehicle  in  the  Colo- 
^do  capital,  touching  upon  the  popular  interest  aroused  in 
fle  recent  parade,  in  which  300  electric  conveyances  were 
1  line,  even  the  police  officers  forsaking  their  usual  mounts 
1  favor  of  the  electric  runabouts. 

On  ^\'ednesday,  Nov.  22,  a  meeting  and  luncheon  of 
le  Electric  \'ehicle  Club  were  held  at  the  Edison 
uilding.  with  Mr.  Day  Baker  in  the  chair.  About  fifty 
embers  and  guests  were  present,  and  the  principal  feature 
the  gathering  was  an  extended  discussion  of  the  widen- 
Ig  scope  of  the  electric  automobile,  as  evidenced  during 
cent  long-distance  tests  in  the  East  and  Middle  West, 
r.  E.  S.  Mansfiel.d  suggested  the  desirability  of  cstab- 
hing  a  motor  mart  for  electric  vehicles  only  in  the  Back 
<y  district  of  Boston  to  facilitate  the  examination  of  such 
ichines   by   prospective   purchasers.     The   plan   was   re- 


cating  the  durability,  reliability  and  speed  capabilities  of 
the  electric  machine.  At  the  same  time  he  contended  that 
the  electric  machine  is  as  yet  unsuited  for  touring-car  serv- 
ice in  the  hands  of  the  public,  and  urged  that  care  be  taken 
to  avoid  giving  the  impression  from  such  long-distance 
tests  that  the  electric  vehicle  had  become  the  last  word  in 
cross-country  travel.  He  commended  the  policy  of  the 
Boston  Edison  company  in  standing  behind  the  campaign 
in  Massachusetts,  and  said  that  in  his  opinion  Boston  is 
the  center  of  a  great  revival  of  electric-vehicle  applica- 
tions. 

Mr.  W.  H.  Blood,  Jr.,  president  of  the  Electric  Vehicle 
Association  of  America,  reviewed  the  transactions  of  the 
board  of  directors  at  the  New  York  meeting  of  Nov.  21. 
He  exhibited  a  broken  steering  shaft  which  had  just  come 
to  hand  as  an  object  lesson  of  the  need  of  improved  de- 
signing and  construction.  Mr.  Converse  D.  Marsh,  New 
York,  conceded  the  need  of  better  construction,  but  con- 
tended that  the  gasoline  car  is  in  far  worse  straits,  judgmg 
from  close  observation  of  equipment  failures  in  garages 
in  many  parts  of  the  country.  In  closing,  Mr.  Blood  urged 
the  publication  of  a  vest-pocket  card  map  of  the  State, 
showing  the  location  of  charging  stations — information 
which  is  lamentably  absent  so  far  as  most  vehicle  owners 
are  concerned.  Mr.  Alexander  Churchward,  New  York, 
called  attention  to  the  progress  of  the  industry  as  evidenced 
in  the  fact  that  the  vehicle  which  made  the  Boston-New 
York  run  in  1903  was  equipped  with  two  1200-watt  motors. 
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while  the  machine  which  made  the  191 1  run  was  driven  by 
a  single  motor  of  1500  watts  rating.  He  argued  that  the 
electric  vehicle  has  now  reached  the  point  where  it  can 
surpass  the  small  gasoline  car  in  economy  of  operation  for 
the  commercial  traveler's  service,  in  spite  of  the  fact  that 
the  first  cost  of  the  electric  may  be  twice  that  of  the  gaso- 
line machine. 

On  account  of  the  moderate  speed  which  is  required, 
the  maintenance  of  the  electric  machine  will  be  less  than 
that  of  the  gasoline ;  the  opportunity  for  excessive  deprecia- 
tion through  "joy  riding"  is  absent  on  account  of  the  limita- 
tions of  battery  service,  and  speeds  are  now  sufficient  for 
all  reasonable  purposes.  Mr.  Baker  pointed  out  that  the 
electric  automobile  will  now  maintain  the  maximum  safe 
speed  at  which  cars  can  properly  be  operated  on  the  public 
highways,  and  predicted  a  great  increase  in  its  use  as  legal 
restrictions  on  fast  service  become  more  pronounced.  Mr. 
Marsh,  in  closing,  called  attention  to  the  attractive  field  for 
small  electric-vehicle  operation  in  central-station  utility 
service. 


Electric-Motor   Control. 


Meeting  of  Electric  Vehicle   Association    of   America. 


The  regular  monthly  meeting  of  the  Electric  Vehicle 
Association  of  America  was  held  in  the  Engineering 
Societies  Building,  New  York,  Nov.  21.  The  topic  con- 
sidered and  discussed  was  "Has  the  Electric  Vehicle  Fully 
Arrived?"  a  paper  on  this  subject  having  been  prepared  by 
Messrs.  T.  C.  and  K.  G.  Martin. 

From  the  result  of  a  canvass  made  by  one  of  the  authors 
it  was  apparent  that  only  a  small  percentage  of  the  central 
stations  are  encouraging  a  business  from  which  they  might 
and  could  derive  a  large  increase  of  gross  and  net  income. 
Judged  on  this  basis,  the  authors  confess  that  the  electric 
vehicle  has  not  yet  got  fully  started,  nmch  less  fully  arrived. 
They  cited  the  splendid  evolution  of  the  gasoline  machine 
and  the  rewards  attending  the  pioneer  work  undertaken  by 
the  builders  of  such  machines  as  indicative  of  the  results 
which  should  come  from  similar  endeavors  on  the  part  of 
electric-vehicle  builders.  The  latter,  however,  could  profit 
by  noting  the  scrap-heap  of  the  former. 

Citing  numerous  faults  in  design  or  rather  in  detail  which 
they  had  personally  experienced,  the  authors  still  pro- 
claimed their  faith  in  the  ultimate  triumph  of  the  electric 
machine.  In  this  they  were  encouraged  by  the  performance 
of  commercial  cars  characterized  by  wheel-steer,  single- 
motor  and  double  side^chain  drive.  Vehicles  of  this  type 
have  been  in  service  for  two  years  under  heavy  overloads, 
and  the  total  average  cost  of  tires,  batteries  and  energy  per 
mile  was  6.58  cents,  the  energy  being  purchased  at  4  cents 
per  k\v-hour.  The  authors  drew  attention  to  the  need  for 
a  convertible  vehicle  offering  weatherproof  protection  which 
is  instantly  available  at  any  time.  They  also  touched  upon 
the  advantages  of  standardization,  and  lamented  the  ab- 
sence of  data  and  curves  in  regard  to  any  other  feature  of 
the  industry  except  battery  input  and  output. 

Although  authentic  government  figures  will  not  be  avail- 
able until  1914,  inquiry  shows  the  value  of  electric-vehicle 
output  at  the  present  time  to  be  $40,000,000,  while  some 
authorities  place  the  figure  in  excess  of  $50,000,000.  While 
this  indicates  a  healthy  and  steady  growth  worthy  of 
warmest  admiration,  it  does  not  in  the  estimation  of  the 
authors  engender  a  belief  that  the  electric  vehicle  has  fully 
arrived. 

The  paper  was  well  received  and  the  discussion  following 
was  participated  in  by  Messrs.  Frank  Smith,  United  Electric 
Light  &  Power  Company;  H.  H.  Rice,  Waverley  Company; 
H.  F.  Thomson,  Massachusetts  Institute  of  Technology;  c! 
Y.  Kenworthy,  Ranch  &  Lang;  Thomas  Appleton,  Acme 
Garage,  New  York;  E.  S.  Foljambe.  Commercial  Car  Jour- 
nal; W.  E.  Curtis,  Jr.,  General  Vehicle  Company,  and 
W.  P.  Kennedy,  consulting  vehicle  engineer. 


Five  patents  recently  issued  to  Mr.  H.  Ward  Leonard 
relate  to  electric-motor  control,  and  are  notable  for  the 
early  date  of  application  and  the  breadth  of  claims.  The 
principal  patent  of  the  group  is  based  on  an  application  filed 
in  1901,  while  another  patent  rests  on  a  division  of  this 
application.  The  other  applications  were  filed  in  1905  and 
1906.  There  are  eighty-eight  claims  in  the  patent  based  on 
the  earliest  application,  and  62,  30,  88  and  11 1  claims 
respectively  in  the  other  four. 

The  patents  include  broad  claims  on  regenerative  meth- 
ods, especially  for  alternating  currents,  on  single-phase  trac- 
tion and  on  multiple  locomotive  control ;  also  on  various 
systems  of  voltage  speed  control  applying  to  the  operation 
of  reversible  rolling  mills,  mine  hoists,  turret  turning,  etc. 

The  earliest  patent  in  date  of  application  includes  a 
claim  on  regeneration,  covering  the  case  of  the  moving 
load  producing  electrical  energy  of  different  emfs,  which 
are  transformed  into  electrical  energy  of  practically  con- 
stant emf ;  also  a  claim  on  a  method  of  accelerating  and  re- 
tarding a  moving  vehicle,  supplying  while  accelerating 
alternating-current  energy  at  practically  constant  emf,  de- 
riving therefrom  electrical  energy  at  variable  emf,  the 
speed  of  the  vehicle  being  varied  by  varying  the  variable 
emf  supplied  to  at  least  one  element  of  electric  motors 
located  in  different  vehicles  of  the  train,  the  retardation 
being  accomplished  by  transforming  the  energy  represented 
by  the  moving  load  into  alternating-current  energy  and  sup- 
plying said  energy  to  an  energy-consuming  device. 

Another  claim  in  this  patent  is  on  a  method  of  operating 
an  electric  motor  at  varying  speeds,  which  consists  in  sup- 
plying its  armature  from  a  generator,  exciting  the  field  of 
the  generator  from  a  separate  source  of  emf,  and  varying  thf 
emf  of  said  separate  source.    A  broad  claim  is  on  a  method 
of  operating  an  electrically  propelled  train  comprising  one 
or   more   vehicles,   consisting    in    generating   high-tension 
single-phase  energy,  conducting  the  same  upon  the  train 
and  there  transforming   it  into   energy   of  sufficiently  low 
tension  to  be  regularly  commutated,  dividing  said  energ) 
and  supplying  each  division  to  at  least  one  element  of  it: 
respective  electric  motor,  commutating  the  current  of  eacl 
division  and  varying  the  speed  of  the  train  by  varying  thi 
net  effective  emf  of  the  low-tension  energy.     One  claim  re 
lates  to'  a  method  of  controlling  an  electrically  propellec 
train  comprising  a  plurality  of  vehicles,  consisting  in  pro 
ducing  on  one  of  the  vehicles  an  emf  for  producing  a  cur 
rent  in  a  controlling  circuit,  transmitting  the  current  to  an 
other  of  the  vehicles,  and  controlling  from  that  vehicle  th' 
current  in  the  circuit,  and  thereby  controlling  the  movenien 
of  the  train.     A  broad  claim  relates  to  a  method  of  oper 
atiiig  a  train  consisting  in  generating  electrical  energy  at  ■ 
stationary  source,  transmitting  the  same  to  the  train,  leadin; 
it   upon   the   train   by   means   of   moving   contacts,  trans 
forming  the  energy  into  a  plurality  of  divisions  on  differen 
locomotive  units  of  the  train,  supplying  said  divisions  0 
the  energy  to  at  least  one  element  of  the  respective  locomc 
tive  units  and  simultaneously  controlling  the 'transforme 
energy  to  control  the  train. 

Another  claim  is.  on  the  method  of  controlling  a  pluralit 
of  motors  acting  on  a  common  load,  which  consists  in  simu 
taneously  controlling  a  plurality  of  inductively  acting  vol 
age  regulators  in  series  with  each  of  the  motors  respective! 
Still  another  claim  is  on  the  method  of  controlling 
plurality  of  electrically  propelled  vehicles  in  a  train,  coi 
sisting  in  generating  alternating-current  energy,  accelera 
ing  the  vehicles  by  energy  derived  therefrom,  generatir 
alternating-current  energy  to  retard  the  vehicles  and  suj 
plying  this  energy  to  the  circuit,  transmitting  controlk 
energy  along  the  train  and  controlling  the  latter  for  pr^ 
ducing  the  acceleration  or  retardation.  One  claim  is  on 
method  of  electrically  controlling  a  multiple  train,  consis' 
ing  in  generating  electrical  energy  upon  each  of  a  plurali 
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of  the  locomotive  units,  dividing  the  total  duty  of  each  of 
the  locomotives  between  a  plurality  of  motor  armatures, 
and  varying  the  energy  supplied  to  each  of  the  motors  by 
varying  the  controlled  energy  supplied  to  the  plurality  of 
units.    Electropncumatic  and  hydraulic  control  are  included 
in  two  general  claims,  one  of  these  being  on  a  method  of 
multiple  train  control,  which  consists  in  transmitting  con- 
trolled energy  along  the  train,  said  energy  having  a  variable 
factor,  and  varying  the  value  of  said  factor  of  the  controlled 
energy  upon  each  of  the  units  to  vary  the  speed  of  the  train. 
A  patent  for  which  application  was  filed  July  12,  1905, 
relates  largely  to  the  use  of  auxiliary  voltages.    One  of  the 
claims  is  on  a  method  of  varying  the  emf  of  a  work  circuit, 
consisting  in  successively   impressing  upon   said  circuit  a 
plurality  of  different  voltages  and  supplementing  said  im- 
pressed voltages  by  auxiliary  voltages  variably  and  unin- 
terruptedly from  approximately  zato  to  approximately  the 
potential  difference  of  said  impressed  voltages.     Another 
claim  is  for  a  system  of  control   for  electrical  apparatus, 
including  a  source  of  multiple  voltage  energy,  a  regulating 
auxiliary  gradually  variable  emf -producing  device,  and  a 
means  for  including  said  regulating  device  in  the  circuit  of 
the  electrical  apparatus  in  changing  from  one  voltage  to 
another.    Still  another  claim  is  on  a  subdivided  transformer, 
an  emf-producing  device  and  a  translating  device,  together 
.    with  means  for  connecting  said  device  between  points  of 
,    subdivision  of  the  transformer,   for  connecting  the  same 
I    in  series  with  a  portion  of  the  transformer  winding,  and 
',    for  cutting  the  latter  device  out  of  the  circuit  of  the  trans- 
lating device. 
In  a  patent  granted  on  application   filed   Dec.   7,   1905, 
,   methods  are  claimed  for  controlling  an  electric  motor,  con- 
,   sisting  in  generating  a  plurality  of  different  emfs  and  sub- 
,  jecting  the  motor  directly  to  each  of  these  and  to  inter- 
I  mediate    emfs    by    developing    in    series    with    the    motor 
1  a   variable    and    reversible    emf;    on    producing   two    un- 
,  equal  emfs   in   series   with    each    other,   and   successively 
impressing     each     of     these     upon     a     circuit     containing 
translating   device   and    further   controlling   the   energy 
the  circuit   by   variable   emf;   on   a   combination   of   a 
multiple   voltage   system,   the  voltages   between    each    suc- 
i  cessive  pair  of  mains  being  different,  a  translating  device, 
j  an  auxiliary  source  of  variable  emf,  a  means  for  connecting 
.  the  translating  device  successively  to  the  supply  circuit  of 
j  the  multiple  voltage   system   and  to  the  auxiliary  source 
jointly ;  on  the  combination  of  means  for  unsymmetrically 
I  dividing  the  source  of  electrical  energy  so  as  to  produce 
,  different  emfs.  the  means  comprising  a  winding  producing 
■\  by  magnetic  induction  a  variable  emf,  an  electric  motor, 
and  a  means  for  connecting  the  armature  of  the  motor  to 
■  d  winding  in  series  with  each  other,  so  as  to  be  subjected 
either  or  both  of  said  different  emfs. 
in  a  patent   granted   on   an   application   filed   March    16, 
\  1906,  there  are  claims  on  a  method  of  controlling  a  plurality 
of  electric  motors,  which  consists  in  supplying  multiple  volt- 
es in  series  with  each  other  and  connecting  the  motor 
natures  in  series  and  in  parallel  across  the  different  volt- 
,ages;   on   a  method   of  controlling  a   plurality   of   electric 
.motors  acting  on  a  common  load,  which  consists  in  sup- 
plying field-exciting  currents  in   parallel   with   each  other, 
varying  the  strength  of  the  currents  and  supplying  armature 
^currents  in  series,  in  multiple  series  and  in  multiple;  on  the 
combination  of  a  plurality  of  motors  acting  on  a  common 
load,  and  means  for  connecting  the  motors  in  series,  con- 
necting certain  of  the  motors  in  parallel,  and  for  causing 
certain  of  the  motor  armatures  to  generate  current  to  retard 
the  load.    .A.  broad  claim  is  on  a  stationary  alternating-cur- 
Irent  source  of  energv.  an  electrically  propelled  vehicle  sup- 
plied with  energy_lh<;refrom  through  two  moving  contacts, 
■neans  on  the  vei#le  for  developing  a  plurality  of  different 
'oltages,  a  pUiralfty  c^f  propelling  motors,  and  a  means  for 
connecting  one  elemeit  of  certain  of  the  motors  across  the 
iifferent   voltages    fcr   controlling   the    movement    of   the 


vehicle.  Still  another  claim  of  this  character  is  on  the  com- 
bination of  a  high-tension  source  of  electrical  energy,  a 
moving  vehicle  supplied  with  energy  therefrom  through 
moving  contacts,  a  multiple  voltage  system  supplied  from 
said  source  and  carried  by  the  vehicle,  a  plurality  of  pro- 
pelling motors,  and  a  means  on  the  vehicle  for  connecting 
the  windings  of  said  motors  across  the  different  voltages 
of  said  system  and  for  transferring  said  windings  from  one 
voltage  to  a  higher  voltage. 

A  patent  based  upon  a  division  of  an  application  filed  Jan. 
24,  1901,  is  on  a  multiple-control  system.  One  of  the  claims 
is  on  a  motor-control  system,  comprising  a  source  of  alter- 
nating-current energy,  an  alternating-current  circuit  leading 
therefrom,  an  electric  motor,  energy-transforming  means 
adapted  to  receive  energ)'  from  said  circuit  and  deliver 
energy  to  a  winding  of  the  motor,  a  control  circuit,  separate 
source  of  emf  supplying  said  control  circuit,  and  a  means  for 
changing  the  emf  supplied  by  said  source  to  said  circuit.  An- 
other claim  is  on  a  system  of  motor  control,  comprising  a 
motor,  a  generator  supplying  the  armature  of  said  motor,  an 
exciter  for  the  generator  field,  and  means  for  varying  and 
reversing  the  field  strength  of  the  exciter.  Still  another  is 
on  an  alternating-current  supply  circuit,  electric  motor, 
transformer  supplying  energy  to  a  winding  of  said  motor, 
and  a  motor-controlling  means  comprising  an  additional 
energy  transformer. 


New  Mexican  Hydroelectric  Plant. 

One  of  the  largest  electric  power  projects  in  Mexico  is 
that  of  the  Compaiiia  Ilydro-Klectrica  Mexicana,  S.  A., 
which  was  recently  formed  with  a  capital  stock  of  $30,000,- 
000.  It  proposes  to  install  hydroelectric  plants  upon  the 
Rio  Blanco  in  the  States  of  Nuevo  Leon  and  Taraaulipas 
and  on  the  Rio  de  los  Marangos  in  the  State  of  San  Luis 
Potosi,  the  company  having  already  acquired  concessions 
from  the  federal  and  state  governments  for  these  proposed 
plants.  It  expects  to  develop  about  60,000  hp,  which  it  will 
transmit  to  Monterey,  Tampico,  San  Luis  Potosi,  Victoria, 
Montemorelos,  Linares  and  other  towns,  covering  a  big 
scope  of  territory  in  northern  and  central  Mexico.  This 
electricity  will  also  be  used  to  operate  electric  railways  in 
Monterey,  -San  Luis  Potosi  and  Tampico.  Tentative  con- 
tracts for  the  use  of  this  power  have  already  been  made 
with  many  industrial  plants  in  the  different  towns  that  are 
to  be  served.  The  surveys  for  the  necessary  dams  and 
transmission  lines  are  now  being  made.  The  officers  of  the 
company  are:  President,  Mr.  Thomas  Makinson  Sanders; 
vice-president,  Mr.  Frederick  James  Robinson ;  treasurer, 
Mr.  Thomas  Phillips;  manager,  Mr.  Jose  Romero,  and 
secretary,  Mr.  Manuel  Migoni.  It  is  stated  that  construction 
work  will  be  started  on  the  different  plants  within  the  next 
few  weeks  and  that  it  is  expected  that  electric  energy  will 
be  available  within  the  next  twelve  to  eighteen  months. 


Electrical  Engineering  Future  Possibilities. 


The  Schenectady  Section  of  the  A.  I.  E.  E.  held  its  first 
regular  meeting  for  the  season  of  1911  and  1912  at  Red- 
men's  Hall,  Schenectady,  on  the  evening  of  Nov.  8,  191 1,  at 
which  time  Mr.  Henry  M.  Hobart,  consulting  engineer  of 
the  General  Electric  Company,  read  a  paper  entitled  "Some 
Simple  Dormant  Po^^sibilities  in  Electrical  Engineering." 

Mr.  Hobart,  in  referring  to  the  increasing  use  of  induc- 
tion generators  and  motors  for  very  high  speeds,  called 
attention  to  the  difficulties  encountered  in  the  design  of 
60-cycle  steam  turbo-driven  synchronous  generators  above 
3000-kva  or  4000-kva  output,  which  difficulties  are  greatly 
modified  when  the  induction  generator  is  used.  Syn- 
chronous generators  and  motors  are  specially  suitable  for 
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low  speeds,  while  induction  generators  and  motors  are 
high-speed  machines. 

The  advantages  were  pointed  out  of  winding  generators 
for  low  voltage  and  employing  step-up  transformers  be- 
tween generators  and  transmission-line  or  cable  systems, 
this  practice  being  the  outgrowth  of  the  successful  manu- 
facture of  cables  for  voltages  above  ir.ooo  volts  and  the 
difficulty  in  insulation  and  mechanical  support  of  end  con- 
nections in  high-voltage  generators.  The  paper  showed 
the  advantage  of  employing  60-cycle  static  rectifier  sub- 
stations instead  of  25-cycle  rotary  converter  substations  for 
electric  railway  operation,  thus  rendering  feasible  the  use 
of  60-cycle  transmission,  and  referred  to  the  possibilities 
of  decreasing  the  capital  cost  and  at  the  same  time  im- 
proving the  "all-year"'  efficiency  of  rotary-converter  sub- 
stations by  increasing  the  average  load  on  the  rotary  per 
rated  horse-power.  Other  points  brought  out  were  in  rela- 
tion to  improved  methods  of  cooling  electric  machinery  by 
the  use  of  ducts  parallel  to  the  shaft  through  the  core, 
through  which  air  is  forced  which  carries  a  large  quantity 
of  water  in  suspension ;  the  advantages  from  the  use  of  the 
internal-combustion  engine  for  isolated  plants  as  contrasted 
with  the  present  practice  of  large  centralized  plants,  with 
the  unavoidable  large  layout  of  capital  for  transmission ; 
gasoline-electric  propulsion,  and  electric  propulsion  of  ships. 

The  paper  of  Mr.  Hobart  was  discussed  by  Messrs.  D.  B. 
Rushmore,  E.  A.  Baldwin,  F.  W.  Peek,  A.  II.  Kruesi,  L.  R. 
RoDinson,  F.  P.  Coffin,  C.  T.  Hixon,  C.  McMillan  and  T.  R. 
Werth. 


Shop  Testing  of  Electrical  Apparatus. 


At  a  meeting  of  the  Pittsburgh  Section  of  the  A.  I.  E.  E. 
on  Oct.  14  a  paper  on  the  shop  testing  of  electrical  appa- 
ratus was  read  by  Mr.  E.  M.  Olin,  who  has  charge  of  the 
testing  department  of  the  Westinghouse  Electric  &  Manu- 
facturing Company. 

The  author  emphasized  the  importance  of  testing  and  its 
value  to  both  user  and  maker,  saying  that  tests  are  made 
primarily  for  two  reasons,  namely,  to  demonstrate  the  de- 
sign and  to  prove  the  quality  and  workmanship  of  the 
apparatus.  The  design  of  electrical  apparatus  is  based 
primarily  on  theoretical  formulas,  but  the  designer  would 
be  helpless  without  the  use  of  constants  derived  from  and 
based  on  extensive  tests  under  actual  operating  conditions. 
Tests  have  been  conducted  over  a  period  of  many  years, 
and  it  would  seem  as  if  they  would  become  so  standardized 
that  it  would  not  be  necessary  to  repeat  them,  but  designs 
change  so  frequently  that  it  is  necessary  to  continue  tests 
and  make  new  ones  all  the  time.  As  an  example  of  this  may 
be  mentioned  the  commutating  pole,  which  is  rapidly  ren- 
dering the  non-interpole  machine  obsolete  and  has  revolu- 
tionized testing  direct-current  machines.  Turbo-generators 
have   produced   the   same   results. 

The  expense  of  operating  a  testing  department  is  an  im- 
portant item  and  one  which  is  often  not  appreciated  by  the 
management  as  a  part  of  the  production  costs,  which  it 
really  is.  It  costs  about  ten  times  as  much  to  correct  errors 
in  the  field  as  it  does  on  the  test  floor,  and  thereby  the 
testing  department  often  pays  for  itself  many  times  over. 

The  speaker  stated  that  it  is  the  policy  of  the  Westing- 
house  Electric  &  Manufacturing  Company  to  test  every 
piece  of  apparatus  as  nearly  as  possible  under  actual  oper- 
ating or  service  conditions  in  an  endeavor  to  ascertain  its 
behavior  under  these  conditions.  A  company  frequently 
suflfers  not  only  financial  loss  but  loss  of  prestige  by  failure 
of  apparatus  which  might  have  been  prevented  by  thorough 
tests.  The  range  of  output,  voltage,  speed  and  frequency 
in  the  apparatus  to  be  tested  means  a  large  expense  to 
secure  and  maintain.  As  an  example  it  may  be  necessary  to 
test  an  80-volt  direct-current  vehicle  motor  and  at  the  same 
time   a   three-phase,   6600-volt   synchronous   motor.      It   is, 


therefore,  necessary  to  have  available  direct  current  at  all 
emfs  from  o  to  1500  volts  and  alternating  current  of  all 
frequencies,  phases  and  voltages. 

Electrical  apparatus  is  sold  under  guarantees,  and  the 
object  of  the  test  is  to  see  that  it  meets  these  guarantees. 
Temperature,  efficiency,  power-factor  and  similar  guaran- 
tees must  all  be  proved  by  the  test.  Temperature  calcula- 
tions are  made  either  by  the  fall-of-potential  or  the  bridge 
method.  Tests  by  thermometers,  however,  are  usually  pre- 
ferred by  engineers  when  it  is  possible  to  make  them,  and 
this  is  borne  out  by  the  recommendation  of  the  standardiza- 
tion committee  of  the  A.  I.  E.  E. 

Mr.  Olin  described  briefly  the  methods  used  for  testing 
generators,  motors,  transformers  and  various  other  types 
of  apparatus.  He  stated  that  95  per  cent  of  the  troubles 
experienced  with  direct-current  machines  are  with  the  com- 
mutators, and  they  are  the  most  difficult  to  overcome  from 
a  mechanical  standpoint  owing  to  the  high  bars,  soft  spots 
and  other  faults.  To  correct  these,  they  are  run  on  short- 
circuit — often  external  heat  is  applied — and  then  the  bolts 
are  tightened,  the  commutator  is  trued  up  and  the  machine 
again  run  at  normal  speed.  This  process  is  often  repeated 
six  or  eight  times  and  is,  naturally,  a  very  expensive  opera- 
tion. It  often  seems,  said  the  speaker,  that  direct-current 
machines  are  like  individuals  and  are  subject  to  good  and 
bad  spells  and  must  be  treated  accordingly. 

The  testing  department  is  different  from  all  the  other 
departments  and  is  usually  the  last  one  to  handle  the  appa- 
ratus, and  as  a  result  it  is  usually  "between  the  devil  and 
the  deep  blue  sea"  of  the  producers  on  one  hand  and  the 
salesmen  on  the  other.  Factory  tests  are  indispensable  to 
engineers,  for  new  problems  are  being  worked  out  every 
day,  as,  for  example,  the  determination  of  the  brush  setting 
of  interpole  machines. 

Much  trouble  that  is  experienced  in  the  field  might  be 
avoided  if  complete  and  accurate  information  as  to  service 
conditions  was  supplied  to  the  manufacturers  at  the  time 
of  placing  the  order. 

The  paper  was  very  widely  discussed  by  the  members 
present,  among  those  taking  part  being  Messrs.  P.  M 
Lincoln,  A.  M.  Dudley,  A.  W.  Copley,  R.  L.  Wilson  anc 
M.  C.  Turpin. 


Ions  and  the    Kinetic  Theory  of  Matter. 

Evidence  that  the  kinetic  theory  of  matter  and  the  atoiiiii 
state  of  electricity  have  received  such  rigorous  experimenta 
proof  as  to  lift  them  out  of  the  class  of  unsubstantiatet 
hypotheses,  placing  them  among  demonstrable  scientifii 
facts,  was  related  by  Prof.  R.  A.  Millikan,  of  the  Universit; 
of  Chicago,  in  his  lecture  at  Fullerton  Hall,  Chicago,  Nov 
16,  which  was  one  of  a  course  of  winter  Thursday  eveninj 
addresses  by  Chicago  University  professors  on  "Frontier 
of  Science." 

After  pointing  out  the  evidence  contributed  by  the  simp! 
laws  of  electrolysis  supporting  an  atomic  conception  0 
electricity,  since  the  material  transported  across  an  elec 
trolytic  cell  is  proportional  to  the  atomic  weight  of  th 
element  involved,  Professor  Millikan  described  briefly  hi 
own  classic  series  of  experiments  in  which  individual  atmos 
pheric  ions  were  isolated  and  their  values  found  to  corre 
spond  with  the  electrochemical  quantity  already  observec 
An  account  of  this  method  was  given  in  the  Electricc 
World  of  Oct.  20,  1910,  and  other  issues.  Of  the  billion 
of  billions  of  molecules  in  a  cubic  centimeter  of  air,  fror 
two  to  ten  break  up  each  second,  probably  under  the  actio 
of  radioactive  materials  in  the  rocks  of  the  earth.  Ther 
are  thus  three  to  four  ions  per  cubic  millimeter,  and  upo 
their  presence  in  the  air  depend  the  ijhenomena  of  atmos 
pheric  electricity,  discharges,  etc.  In  the  formation  of  thes 
ions  the  molecules  themselves  are  not  broken  up  or  shatteree. 
but  only  a  single  ion  "knocked  off"  each  molecule.    Th 
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was  demonstrated  by  observing  minute  oil  drops  in  arti- 
ficially ionized  fields,  where  in  no  case  more  than  a  single 
charge   alighted   on    the   drop   at   a    time.      The   so-called 
lirownian  movements  observed  in  small  particles  in  liquids 
■  nlready  been  thought  to  be  attributable  to  molecular 
rJment.  according  to  the  kinetic  theory  of  matter. 
>sor  Millikan  has  subjected  to  very  low  pressures  the 
.m1  drops  in  his  apparatus  used  to  isolate  ions  and  finds 
that  these  drops  take  up  a  dancing  motion  as  they  are  im- 
'  to  and  fro  by  collisions  with  the  flying  molecules  of 
:enuated  gas.     Negative  ions  are  all  alike,  said  the 
,       cr,  and  weigh  about  one-seventeenth  hundredth  of  the 
;iydrogen  atom.    The  positive  ions,  differing  among  them- 
•"Hes  in  size,  are  much  larger,  the  greatest  being  of  about 
.L'ight  of  the  hydrogen  atom.     In  size  there  is  reason 
eve  that  the  negative  ions  are  about  one-one  hundred 
.ndth  of  the  diameter  of  the  atoms.     To  keep  the 
.ry  i6-cp  electric  lamp  aglow,  about  three  billions  of 
IS  of  electrons  per  second  course  through  its  incan- 
,cj«:t:nt  filament. 


Cost  of  Power. 


,  .\bout  100  mechanical  engineers,  central-station  men  and 
[hers  interested  in  the  cost  of  power  production  convened 

^'  v.   15  at  the  new  Mason  Laboratory  of  Mechanical 
i-ring.  Yale  University,  New  Haven,  Conn.,  to  par- 

,0  in  a  discussion  of  this  topic,  celebrate  the  opening 
f  the  laboratory  and  listen  to  an  illustrated  lecture  by 
pt)f.  Charles  F.  Scott,  of  the  department  of  electrical  en- 
neering.  on  "The  Development  and  Public  Service  of 
)€  Hartford  Electric  Light  Company."     The  meeting  was 

'  Mnder  the  auspices  of  the  New  Haven  branch  of  the 
can  Society  of  Mechanical  Engineers,  Mr.  E.  S. 
V.  of  the  Connecticut  Company,  New  Haven,  being  in 
|t  vhair.  Prof.  Lester  P.  Breckenridge,  of  the  department 
'  mechanical  engineering,  acted  as  host  on  the  part  of  the 
■|iversity,  and  at  an  evening  session  Col.  E.  D.  Meier, 
l<sident  of  the  American  Society  of  Mechanical  Engi- 
^ers,  delivered  a  short  address  on  the  larger  aspects  of 
igineering  co-operation  through  sectional  work  in  different 
jrts  of  the  country. 

The  new  laboratory'  is  a  handsome  brick  and  steel  struc- 
(■e  recently  erected  at  a  cost  of  about  $200,000.  and  its 
£:hitectural  features  are  unusual  through  their  adaptation 
t,a  site  adjoining  that  of  a  large  church.  Special  atten- 
tjn  has  been  given  to  the  use  of  electricity  for  lighting  and 
liver  in  the  new  building.  The  main  laboratory,  about 
9  ft.  X  35  ft.,  is  lighted  by  twenty-two  25o-\vatt  tungsten 
lops  hung  about  35  ft.  above  the  floor,  there  being  about 
0.7  watt  per  square  foot  available  for  the  illumination  of 
t,  testing  floor,  which  is  served  by  a  lo-ton  Shaw  electric 
Cine  running  from  end  to  end.  Other  electrical  features 
iilude  a  75-kw  Curtis  turbo-generator,  an  ash  conveyor 
d^en  by  a  3-hp  motor,  a  motor-driven  sump  pump,  an  elec- 
tv  elevator  installation,  and  tungsten  lighting  in  lecture- 
f'm,  office,  research-room  and  other  sections.  All  wiring 
i*  conduit,  and  the  electric  drive  is  used  in  the  operation 
•'■a  ioo,ooo-lb.  testing  machine  and  other  equipment  of 
^nd  moderate  power. 

DISCUSSION  OF  COST  OF  POWER. 

hree  papers  were  presented  on  the  cost  of  power  produc- 
ts'. Mr.  A.  \V.  Honywill  presented  figures  covering  the 
oiration  of  a  45-hp  gas  producer  plant  in  New  Haven 
faory  service.  The  first  cost  of  the  plant  was  $3,500,  the 
prlucer  being  of  the  anthracite  suction  type  and  the  engine 
a  kycle  Backus  equipment  running  at  160  r.p.m.,  with 
Wier-cooled  cylinder,  head  and  valves.  The  author  found 
th.cost  of  operation  to  be  $5.55  per  day  with  coal  at  $450 
pe'ton,  including  15  per  cent  for  interest,  depreciation  and 
re  jrs.  No  test  was  made  to  determine  the  average  load 
''pi  the  engine,  but  a  study  of  the  power  requirements  and 


service  of  the  woodworking  machinery  driven  by  it  indi- 
cated that  the  average  output  for  a  ten-hour  day  did  not 
exceed  18  hp,  representing  a  40  per  cent  load-factor.  Mr. 
F.  P.  Pfleghar.  New  Haven,  gave  the  results  of  operation 
of  a  2--in.  X  33-in.  oil  engine  rated  at  125  hp  and  operated 
by  oil  costing  about  4  cents  per  gallon.  The  daily  cost  of 
operation  was  $9.68,  or  $43  per  hp-year  when  fixed  charges 
were  added.  The  engine  cost  about  $6,000,  and  10  per  cent 
was  allowed  for  interest  and  depreciation.  On  account  of 
the  importance  of  maintaining  constant  service  the  writer 
stated  that  it  was  necessary  to  run  a  90-hp  steam  engine  in 
the  plant  at  a  yearly  cost  of  $62  per  horse-power,  including 
operating  expenses  and  fixed  charges.  The  third  paper  was 
a  discussion  of  the  status  of  the  small  steam  turbine,  by 
Mr.  W.  J.  A.  London,  of  the  Terry  Steam  Turbine  Com- 
pany, Hartford,  Conn.  The  author  emphasized  the  in- 
creasing usefulness  of  this  type  of  machine  in  driving 
power-plant  auxiliaries,  its  simplicity  and  efficiency  under 
a  wide  range  of  conditions.  He  brought  out  the  point  that 
the  water  rate  of  a  small  turbine  is  not  a  vital  consideration 
in  view  of  the  general  use  of  exhaust  steam  for  feed-water 
heating  and  the  cost  of  even  small  improvements  in  econ- 
omy when  referred  to  the  turbine  design.  Simplicity  of 
operation  and  low  maintenance  costs  were  the  chief  issue. 

.\RGUMENTS  FOR  CENTRAL-STATION  POWER  SERVICE. 

In  the  discussion  of  the  foregoing  papers  a  number  of 
points  were  brought  out  by  various  speakers  which  tended 
to  emphasize  the  benefits  of  central-station  electric  service 
in  handling  small  power  situations.  It  was  shown  that  a 
lower  rate  had  been  ofifered  for  electric  power  at  the  wood- 
working plant  operated  by  the  producer-gas  engine,  the 
difference  being  about  $150  per  year  below  the  total  cost 
of  service  as  given  in  the  paper.  It  was  also  stated  that 
about  two  hours  were  required  for  starting  the  producer 
and  engine  plant  from  the  cold  state,  whereas  the  electric 
drive  is  alwa\'s  ready  for  instant  service.  In  the  case  of 
the  oil-engine  plant  the  owner  stated  that  great  trouble 
had  been  experienced  on  account  of  the  expansion  and  con- 
traction of  the  metal  in  the  engine,  requiring  frequent  re- 
placements of  caps  of  cylinders,  two  or  three  per  year,  and 
at  a  high  cost.  Twenty  minutes  is  required  for  heating  the 
engine  before  placing  a  load  upon  it;  the  cost  of  main- 
tenance is  higher  than  with  steam,  and  the  direct  connection 
of  the  engine  and  generator  results  in  a  service  at  the 
motors  which  is  rather  uneven  on  account  of  the  jar  of  the 
engine  operation.  From  four  to  five  hours  are  required  for 
cleaning  out  the  interior,  and  if  anything  goes  wrong  noth- 
ing can  be  done  until  the  machine  has  cooled  down.  Trouble 
has  been  experienced  with  the  muffler,  and  the  owner  has 
never  been  able  to  obtain  over  90  hp  from  the  engine,  which 
is  less  than  its  normal  rating.  The  cost  of  the  steam  reserve 
is  also  serious.  The  point  was  also  made  that  the  installa- 
tion of  electric  motors  to  replace  the  foregoing  equipment 
would  mean  reliable  service  in  any  quantity  required  by  the 
plant  expansion,  and  at  a  rate  of  depreciation  which  would 
add  merely  a  nominal  cost  to  the  total  running  expenses. 

DEVELOPMENT  OF   lI.\RTF0Rn   ELECTRIC    LIGHT   COMPANY. 

Professor  Scott  reviewed  the  physical  changes  in  the 
plants  of  the  Hartford  Electric  Light  Company  from  1883 
to  date,  showing  the  types  of  equipment  which  were  tried 
out  at  various  periods  and  the  growth  of  the  business  and 
earnings.  Many  diagrams  were  given  showing  the  changes 
in  rates,  expenses,  revenues,  generating  and  distribution 
methods.  Since  1901  the  company's  earnings  from  resi- 
dence lighting  have  increased  500  per  cent ;  from  commer- 
cial power  sales,  410  per  cent,  and  from  commercial  light- 
ing, 210  per  cent.  In  1902  the  total  annual  output  was 
11,000,000  kw-hours,  and  in  1910  35.000,000  kw-hours.  The 
maximum  meter  rate  has  dropped  from  17  cents  in  1894  to 
10  cents  at  present.  In  190 1  the  proportions  of  the  total 
earnings  were  as  follows:  Street  lighting.  17  per  cent; 
residence  lighting,  7  per  cent;  power,  22  per  cent;  comnier- 
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cial  lighting,  34  per  cent.  In  1910  these  proportions  were 
6-5.  13.5,  36  and  44  per  cent  respectively.  The  average 
earnings  of  the  company  were  4  cents  per  kw-hour  in  1901, 
compared  with  2.6  cents  at  present.  Meter  rates  for  power 
now  run  from  6  cents  to  1.33  cents,  tiie  lowest  rates  being 
given  to  installations  of  about  300-hp  capacity  or  over, 
operating  at  about  this  load  for  at  least  ten  hours  daily.  In 
1895  the  company  had  twenty-four  generators  rated  at  1050 
lav  total,  compared  with  ten  rated  at  16,500  kw  to-day. 
Professor  Scott  stated  that  practically  every  isolated  plant 
in  Hartford  has  yielded  to  the  superior  economy  of  central- 
station  service.  About  6000  homes  are  supplied  with  light 
by  the  company,  half  of  these  being  served  at  60  volts  on  a 
flat  rate.  The  pioneer  experiments  of  the  company  with 
tireless  cookers  were  touched  upon,  and  the  speaker  closed 
with  a  high  tribute  to  the  consistent  progressive  policy 
which  has  been  maintained  for  twenty-five  years  by  Presi- 
dent A.  C.  Dunham  in  the  development  of  a  central-station 
service  quick  to  make  use  of  advances  in  the  art,  careful  to 
secure  the  benefits  of  economical  operation  and  alert  to  give 
the  public  a  better  commodity  for  its  money  than  was  avail- 
able before  the  central-station  organization  attained  its 
present  status. 


Turin  International  Congress — III. 


Instruments    and    Methods    of    Measurement. 


In  Section  III  of  the  Turin  International  Electrical  Con- 
gress fifteen  papers  were  presented,  dealing  with  instru- 
ments and  methods  of  measurement.  Abstracts  of  these 
papers  follow : 

WATT-VOLT-AMPERE    METERS. 

By  producing  a  certain  phase  displacement  between  the 
shunt  and  series  currents  of  a  wattmeter  Prof.  Riccardo 
Arno  obtains  an  instrument  which  gives  the  approximate 
product  of  volts  and  amperes.  In  order  to  make  this  instru- 
ment practicable  he  divides  all  commercial  circuits  into  two 
classes,  namely,  lighting  circuits  with  a  power-factor  from 
I  to  0.85  and  motor  circuits  with  a  power-factor  from  0.9 
to  0.5.  He  then  chooses  an  average  phase  displacement  for 
each  class  of  measurement  and  provides  a  means  of  shifting 
the  wattmeter  circuits  from  one  to  the  other. 

Mounting  two  wattmeters  in  one  case  with  their  pointers 
crossed  and  one  wattmeter  adjusted  to  read  volt-amperes 
while  the  other  reads  watts,  the  intersection  of  the  pointers 
is  an  indication  of  the  power-factor,  and  a  suitable  scale 
enables  power-factor  to  be  read  directly. 

THE    ROTATING    ELECTRIC-CURRENT    FIELD. 

Dr.  A.  E.  Kennelly  describes  in  detail  the  method  for 
producing  alternating-current  vector  diagrams  experiment- 
ally which  was  outlined  in  an  article  in  our  issue  dated 
March  30,  191 1.  In  appendices  were  discussed  methods 
for  estimating  the  error  in  the  current-sheet  distribution  due 
to  the  fringe  of  connecting  wires  on  each  edge;  the  condi- 
tions for  maximum  precision  in  measuring  an  impedance 
vector  diagram  on  the  conducting  sheet,  and  methods  for 
the  determination  of  the  current  locus  of  balance  points  on 
the  rotary-current  sheet  with  diametral  taps  to  a  coil  and 
variable    additional    resistances    in   its   circuit. 

USE  OF  POLAR  DIAGRAM   IN  DETERMINING  THE  MEAN   EFFECTIVE 
CURRENT. 

In  a  comprehensive  paper  on  the  subject  of  determining 
the  mean  effective  curent  Mr.  C.  O.  Mailloux  called  atten- 
tion to  the  time  and  labor  saving  incident  to  the  use. of  the 
polar  diagram  and  demonstrated  its  value  by  actual  ex- 
amples relating  to  unidirectional  currents. 

HIGH-FREQUENCY  SURGES. 

After  briefly  reviewing  the  methods  of  propagation  of 
high-tension  osciHations  along  a  transmission  line  Mr.  Gino 


Campos  pointed  out  various  practical  ways  of  dissipati 
harmlessly  the  energy  of  such  oscillations. 

Basing  his  assumptions  on  experimental  work  done 
telephony  and  wireless  telegraphy,  he  expressed  the  ; 
tenuation  constant  in  terms  of  the  line  resistance,  the  lea 
age  conductance,  the  line  capacity  and  the  line  inductani 


Arrangement    of    Protective    Circuits. 

according  to  the  usual  equation,  and  then  proceeded 
modify  these  different  quantities  so  as  to  dissipate  hi; 
frequency  energy  but  not  disturb  the  low-frequency  enei 
being  transmitted  over  the  line. 

High-frequency  current  being  forced  toward  the  peri 
ery  by  skin  effect,  it  is  practicable  to  cover  the  wire  w 
a  very  thin  layer  of  high-resistivity  metal  and  thus  incre 
the  high-frequency  resistance  enormously.  E.xperiments 
the  Reichsanstalt  showed  that  a  wire  covered  with  a  la 
of  nickel  0.07  mm  thick  offered  four  times  as  much 
sistance  to  300,000-cycle  current  as  did  a  bare  wire  of 
same  size. 

Another  method  is  to  use  an  inductance  coil  in  sei 
with  the  line  and  shunt  it  with  a  resistor.    The  normal  1 
current  will  pass  through   the  inductance  coil,  while 
high-frequency  currents  will  take  the  shunt  path  and  beet 
largely   dissipated   in    resistance.     This   arrangement  ' 
tested  with  favorable  results  at  450,000  cycles  per  secc 
A  third  method  seeks  to  increase  the  dissipation  of  eiie 
by   connecting   condensers   in   series   with    resistors  aci 
the  line.    However,  the  most  effective  method  results  fi 
a  combination   of  the   foregoing  as  in  the  diagram,    n 
arrangement  of  this  sort  should  be  placed  at  points  al  g 
the  line  where  protection  is  desired.     The  values  of 
sistance,  leakage  conductance,  capacity  and  inductance 
so  proportioned  as  to  eliminate  reflection  of  the  wave: 
any  frequency. 

Tests  on  an  arrangement  of  this  kind  showed  that 
surge  potential  decreased  to  one-third  at  50,000  cycles  <> 
7  per  cent  at  100,000  cycles;  to  less  than  1.3  per  can  U 
200,000  cycles,  and  to  about  0.5  per  cent  between  500 «' 
and  1,000,000  cycles. 

Much  of  this  high-frequency  energy  is  also  dissipate 
electromagnetic  radiation,  but  little  is  known  of  the 
sistance  and  conductance  of  radiation,  so  that  no  atte 
has  yet  been  made  to  utilize  this  phenomenon  for  prote( 
purposes.  The  author  suggested  that  it  would  be  desir 
to  construct  a  miniature  line  for  the  study  of  these 
nomena  much  as  Steinmetz  did  in  studying  surges  prod 
by  switching. 

The  paper  was  discussed  by  Messrs.  del  Buono,  Fac( 
Olivetti  and  Gola. 

PROTECTIVE    DEVICES. 

Mr.  Guglielmo  Neuhaus  described  an  apparatus  for  <-■ 
tecting  low-tension  circuits  from  dangers  incident  to  en  c^ 
with  high-tension  circuits.  Protection  of  the  user  of  '^" 
tension  apparatus  demands  that  in  event  of  a  cross  he 
high-tension  circuit  must  be  opened  and  the  low-tei  on 
circuit  grounded. 

The  apparatus  described  was  for  a  three-phase  sy;  ^< 
but  it  may  be  adapted  to  any  number  of  phases.  Ii  "' 
low-tension  three-phase  system  there  are  five  fuses  '"■ 
nected,  one  from  each  wire  to  ground  and  the  other  w^o 
between  one  wire  and  the  other  two.     The  operat 
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these  fuses  actuates  a  relay  which  closes  a  transformer 
circuit,  which  in  turn  furnishes  current  to  open  the  high- 
tension  circuit  and  ground  the  low-tension  circuit  as  well 
as  sound  an  alarm. 

In  a  second  paper  the  same  autiior  called  attention  to  the 
fact  that,  while  considerable  progress  had  been  made  in 
the  development  of  apparatus  for  protecting  machines, 
practically  no  thought  had  been  given  to  the  protection  of 
life  in  case  of  breakage  of  wires  or  crossing  of  high-ten- 
sion wires  with  low-tension  wires.  He  then  described  an 
apparatus  for  short-circuiting  the  line  in  event  of  breakage 
of  a  wire. 

ZERO     METHODS     IN     ALTERN.\TING-CURRENT     ME.XSUREMENTS. 

Messrs.  A.  Barbagelata  and  L.  Emanueli  reviewed  present 
I  practice  in  zero  methods  of  alternating-current  measure- 
ment. They  distinguished  two  fundamental  methods: 
.  (i)  Those  methods  in  which  the  phase  of  the  potentiometer 
current  is  adjusted  until  it  coincides  with  that  of  the  poten- 
^tial  difference  to  be  measured:  (2)  those  methods  where 
the  unknown  potential  difference  is  balanced  against  two 
adjustable  emfs   in  quadrature  with  each   other. 

The  phase  shifters  used  in  the  first  method  may  be  of 
.the  resistance  or  of  the  induction  type.  The  latter  is 
preferable  because  the  angles  of  mechanical  displacement 
and  phase  displacement  are  almost  identical,  and  there  is 
little  to  fear  from  wave  distortion. 

'  The  characteristics  of  various  forms  of  current  detectors 
4re  then  taken  up.  Among  the  types  discussed  are  the 
elephone  receiver,  the  vibrating  galvanometer,  the  electro- 
huamonieter  and  the  ordinary  galvanometer  with  a  cur- 
.•ent  rectifier.  The  telephone  is,  of  course,  the  cheapest  and 
Tor  frequencies  between  500  and  5000  cycles  per  second  it  is 
;xtremely  sensitive,  but  at  low  frequencies  such  as  are 
ised  in  the  industries  its  sensibility  is  greatly  reduced, 
[he  vibration  galvanometer  and  the  electrodynamometer  are 
reated  in  detail,  and  it  is  shown  that  an  electrodynamoni- 
tter  with  its  fixed  coil  excited  by  current  in  phase  with 
Jie  current  in  the  movable  coil  is  extremely  well  adapted 
3  the  purpose,  having  great  sensibility  and  being  easy  to 
manipulate. 

'  The  second  method  of  balancing  may  be  accomplished 

'ith  an  adjustable  mutual  inductance  for  furnishing  the 

pmponent  in  quadrature  with  the  potentiometer  emf,  or 

'  system  of  two-phase  emfs  may  be  employed.     In  dis- 

ing  the  applications  a  special  study  was  made  of  the 

!ice  of  the  form  of  the  current  wave.    All  the  methods 

the  magnitude  and  phase  of  the  fundamental;  never- 

s  the  authors  demonstrated  that  the  result  is  correct 

making   power   measurements   on    a    circuit   having 

Ically  sinusoidal  emf.    When  using  electrodynamome- 

I'or  power  measurements  the  results  are  always  accu- 

provided  the  exciting  current  in   the   fixed  winding 

ic  same  form  as  that  in  the  movable  coil. 

to  choice  of  method  the  authors  expressed  preference 

iie  mutual  inductance  and  the  telephone  receiver  foi 

cncies  above  500.  while  for  ordinary  industrial   fre- 

'ciicies  they  preferred  the  use  of  a  phase  shifter  and  an 

•■ctrodynamometer.    In  conclusion  they  described  a  Drys- 

<,le-Tinsley  potentiometer  and  equipment  in  the  electro- 

t'-hnical  laboratory  of  the   Polytechnicum   at   Milan   and 

fve   examples   illustrating   its   application    in    calibrating 

^Itmeters  and  wattmeters  and  in  testing  instrument  trans- 

fTners. 

'     ^UREMEKT  OF  INSULATION  RESISTANCE  OF  ALTERNATING- 
CURRENT   LINES. 

1^  method  of  determining  the  insulation  resistance  of  a 
c':uit  from  tests  made  while  in  operation  was  communi- 
ced  to  the  congress  by  Mr.  Alberto  Dina.  The  author 
b:?fly  reviewed  the  work  of  several  others  on  the  same 
S'jject  and  showed  the  limitations  of  their  methods.  He 
tin  proceeded  to  develop  various  graphic  methods  which 
aJ  perfectly  general  in  their  application.     The  first  series 


of  methods  assume  that  the  capacity  to  earth  is  known. 
Examples  are  given  for  single-phase  and  three-phase  cur- 
rents using  two  diffcn.iit  methods.  One  method  assumes 
that  the  measurements  arc  made  with  an  electrostatic  volt- 
meter and  the  other  that  they  are  made  with  a  voltmeter 
which  consumes  current.  Following  the  discussion  of  these 
methods,  the  case  where  the  capacity  is  unknown  is  taken 
up.  These  methods  require  one  electrostatic  voltmeter  and 
one  current-consuming  voltmeter,  one  electrostatic  volt- 
meter and  a  resistor,  or  two  current-consuming  voltmeters 
having  different  constants.  Examples  are  given  for  each 
method. 

In  every  case  the  charging  current  of  the  electrostatic 
voltmeter  is  assumed  to  be  negligible  in  comparison  to  the 
leakage  current  through  the  insulation.  In  cases  where  the 
error  introduced  by  this  assumption  is  objectionable  the 
author  suggested  tliat  a  suitable  impedance  coil  be  con- 
nected between  the  line  under  test  and  the  earth,  and  that  a 
correction  factor  in  terms  of  the  inductance  and  resistance 
of  the  impedance  coil  be  applied. 

PREVENTION   OF  OSCILLATIONS  DUE  TO  SWITCHING. 

In  a  second  communication  Mr.  Alberto  Dina  described 
two  methods  of  preventing  large  rises  in  voltage  due  to 
oscillations  produced  by  manipulation  of  the  main  switches. 
In  the  first  method,  assuming  a  single-phase  system,  a 
resistor  in  series  with  a  spark-gap  is  connected  across  the 
line  side  of  the  switch,  and  the  junction  between  the  re- 
sistor and  the  gap  is  connected  to  an  auxiliary  switch 
mechanically  locked  with  the  main  switch  and  electrically 
connected  in  series  with  one  side  of  the  main  switch.  In 
operation  the  auxiliary  switch  closes  first,  thus  connecting 
the  resistor  and  cable  network  in  parallel,  and  when  the 
main  switch  is  entirely  closed  the  auxiliary  switch  is  open, 
thus  disconnecting  the  resistor  from  the  circuit  but  leaving 
it  always  in  series  with  the  discharge  gap  across  the  line. 

The  approximate  value  of  this  resistance  is  determined  by 
neglecting  the  inductance  of  the  cable  system  and  assuming 
the  capacity  to  be  concentrated  at  one  point;  then  to  avoid 
oscillations  upon  closing  the  circuit,  the  value  of  the  re- 
sistance should  not  exceed  the  critical  value 

L 

C 
wherein  L  is  the  inductance  of  the  generator  and  C  the 
capacity  of  the  cable  system.  However,  the  fulfilment  of 
these  conditions  only  meets  the  requirements  of  the  first 
part  of  the  operation.  Upon  closing  the  switch  completely, 
a  short-circuit  across  the  spark-gap  is  opened  and  oscilla- 
tions will  be  established  unless 

Lc 

wherein  Lc  is  the  inductance  of  the  cable  circuit  (neglected 
before)  and  C  the  capacity  of  the  cable. 

In  some  cases  both  conditions  cannot  be  perfectly  met, 
but  the  value  of  R  is  allowed  to  exceed  Re.  The  author 
showed  a  curve  giving  the  first  and  second  maxima  of  the 
emf  rise  as  a  function  of  R/Rc,  and  according  to  this 
for  R/Rc  =  2  the  first  maximum  would  be  about  15  per 
cent  above  normal  and  the  second  would  be  entirely  negli- 
gible. However,  the  increase  is  very  rapid  and  for  R/Rc 
=  5  the  first  maximum  reaches  50  per  cent,  while  the  second 
is  15  per  cent.  This  same  connection  is  also  well  adapted 
to  main  switches  in  substations  between  the  cables  and  the 
transformers. 

Mention  is  also  made  of  special  switches  which  are 
provided  with  a  series  resistor  that  is  first  connected  in 
circuit  and  then  short-circuited.  These  switches  are  used 
both  in  generator-feeding  cable  systems  in  overhead  lines 
and  also  in  substations  between  the  line  and  the  trans- 
formers. 

INTEGRATING    METERS. 

Beginning  with  the  legal  requirements  as  to  the  accuracy 
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of  meters  in  different  European  countries,  Mr.  A.  Durand 
discussed  the  errors  in  ditTerent  types  of  watt-hour  meters 
and  ampere-hour  meters,  calling  attention  to  the  short- 
comings of  the  variqus  types  and  suggesting  how  they 
may  be  improved.  .:. 

Meters  should  always  be  tested  with  their  covers  on, 
since  the  temperature  of  the  working  points  is  due  more  to 
the  heating  action  of  the  losses  in  the  meter  than  to  outside 
causes.  The  permissible  losses  in  France  are  high,  namely, 
4  watts  per  10  volts  in  the  shunt  winding  and  i  volt  drop 
across  the  series  winding  of  commutator  meters.  Therefore 
the  total  loss  in  a  iio-volt,  ic-amp  meter  is  about  15  watts 
at  full  load.  The  shunt  winding  alone  will  produce  a 
temperature  rise  of  10  deg.  C,  and  when  operating  at  full 
load  the  temperature  rise  may  reach  25  deg.  C.  The  rise 
in  temperature  decreases  the  driving  torque  and  also  the 
damping  torque;  therefore,  theoretically  the  error  can  be 
eliminated,  but  in  actual  practice  it  seldom  is  less  than  i  per 
cent  per  10  deg.  rise,  and  may  even  reach  4  per  cent.  Induc- 
tion meters  are  affected  to  a  much  less  degree  by  tempera- 
ture changes  than  are  commutator  meters  when  the  damper 
and  the  e.xciting  winding  both  react  upon  the  same  disk. 
The  error  in  such  meters  is  about  i  per  cent  per  10  deg.  C. 
Friction  due  to  brushes,  pivots  or  both  presents  a  serious 
difficulty.  Tightening  the  brushes  may  cause  an  error  of  10 
per  cent  at  one-tenth  load,  and  a  short-circuit  between  two 
bars  may  cause  a  retardation  of  10  per  cent  at  full  load  and 
stop  the  meter  entirely  at  light  load.  Relatively  heavy 
movable  systems  and  high  speeds  cause  rapid  wear  and  in- 
crease in  friction.  Cases  were  cited  where  jewels  had  to 
be  changed  once  a  month. 

Much  trouble  experienced  with  meters  is  laid  to  dirt,  and 
the  author  intimated  that  a  perfectly  dirtproof  case  would 
do  much  to  improve  the  performance  of  the  instruments. 
The  effect  of  external  fields  is  often  quite  considerable. 
An  instance  was  cited  of  two  300-amp  Thomson  watt-hour 
meters  placed  on  gyi-'m.  centers.  When  one  operated  at 
full  load  the  other  showed  an  error  of  10  per  cent  at  one- 
tenth  load  and  20  per  cent  at  one-twentieth  load.  Induc- 
tion meters  are  much  better  shielded  from  the  action  of 
external  fields. 

In  discussing  the  effects  of  short-circuits  oscillograms  of 
tests  under  various  conditions  are  shown.  The  demagnet- 
izing effect  of  the  short-circuit  current  may  be  lessened  by 
properly  designmg  and  placing  the  magnets.  The  use  of 
a  shield  is  not  advisable,  since  the  shield  itself  becomes 
magnetized  and  reacts  upon  the  movable  coil. 

The  use  of  shunts  is  recommended  for  direct-current 
meters,  care  being  taken  to  compensate  for  temperature 
errors.  Shunts  for  alternating-current  meters  must  have 
the  same  time  constant  as  the  winding  they  are  connected 
across.  Creeping  may  be  caused  by  fluctuation  in  emf,  by 
external  magnetic  effects,  or  by  action  of  a  shield  mag- 
netized by  a  short-circuit.  Considerable  errors  were  noted 
in  induction  meters  subjected  to  variable  frequency  and  bad 
wave  distribution.  Variations  of  5  per  cent  in  the  fre- 
quency produce  an  error  at  one-half  load  of  from  i  per 
cent  to  2  per  cent.  An  instance  is  cited  where  a  meter 
registered  correctly  when  the  circuit  was  supplied  from  a 
certain  generator  and  showed  an  error  of  15  per  cent 
when  a  generator  of  different  wave-form  was  connected  to 
the  line. 

Low  power-factors  tend  to  make  Thomson  meters  run 
fast.  Induction  meters  can  be  almost  perfectly  compen- 
sated for  power-factor.  Defective  construction  is  largely 
responsible  for  the  necessity  of  testing  meters  in  position. 
The  author  stated  that  at  least  half  of  the  commutator 
meters  record  too  little  at  light  loads.  Tests  in  position 
are  less  accurate  than  in  the  laboratory,  and  therefore  the 
permissible  errors  are  about  double  the  laboratory  values 
in  both  France  and  Germany. 

Of  all  the  meters  that  have  been  tested  at  the  Laboratoire 
d'filectricite.    14.3   per   cent   of   the   commutator  watt-hour 


meters,  40  per  cent  of  the  commutator  amp-hour  meters  and 
47  per  cent  of  the  induction  watt-hour  meters  satisfied  the 
official  tests.  The  rest  had  to  be  adjusted  or  changed  in 
order  to  bring  them  within  the  limits.  The  author  con- 
cluded by  deprecating  the  practice  of  standardizing  labora- 
tories in  issuing  certificates  of  accuracy  to  within  one- 
ten  thousandth  or  even  one-one  thousandth.  The  methods 
of  measurement,  and  above  all  the  meters  themselves,  do 
not  permit  this  degree  of  accuracy. 

PRACTICAL   CALCULATIONS    OF   ELECTROSTATICS. 

In  a  communication  entitled  "Practical  Calculations  of 
Electrostatic  Fields"  Prof.  Vladimir  Karapetoff  declared 
himself  in  favor  of  the  Giorgi  system  of  units  on  the 
ground  that  it  is  more  logical  and  that  it  facilitates  the 
physical  interpretation  of  formulas.  After  briefly  review- 
ing Faraday's  conception  of  the  electric  field,  he  adopts  tht 
terms  "permitance,"  "elastance,"  "permitivity"  and  "elastiv- 
ity,"  introduced  by  Heaviside,  to  replace  "capacity,"  "spe 
cific  capacity"  and  their  reciprocals.  The  unit  of  elastanc( 
is  denoted  as  "daraf,"  which  is  "farad"  reversed,  beint 
the  reciprocal  of  "farad."  Having  adopted  these  unit; 
and  this  nomenclature,  the  author  proceeds  to  write  th( 
equations  for  permitance,  elastance  and  other  quantitie; 
dealt  with  in  electrostatic  calculations,  following  which  hi 
gives  numerical  examples  of  practical  calculations  tha' 
serve  to  demonstrate  the  simplicity  and  convenience  0 
the   system. 

ELECTRICITY  METERS. 

Dr.  Clayton  H.  Sharp  presented  an  outline  of  Americai 
meter  practice,  which  has  been  influenced  by  certain  ini 
portant  factors  that  have  tended  to  differentiate  this  prac 
tice  in  some  respects  from  that  of  other  countries.     Th' 
practice  at  the  present  time  is  the  result  of  co-operativ' 
effort  on  the  part  of  the  meter  manufacturers  and  the  com 
mittees  of  the  National  Electric  Light  Association  and  th 
Association    of    Edison    Illuminating    Companies.      Confi 
dential  information  and  technical  data  are  freely  exchangee 
to  the  great  advantage  of  both  the  manufacturing  companie 
and  the  electrical  associations.     The  manufacturing  com 
panics  become   intimately  acquainted   with   operating  cor 
ditions  and  with  such  shortcomings  of  existing  apparatu 
as  develop  in  practice,  and  are  thereby  better  able  to  intrc 
duce  improvements  in  their  products,  while  the  operatin 
companies  gain  a  valuable  insight   into  the  problems  an 
conditions  of  manufacture  and  the  requirements  of  stanc 
ardization.    As  a  result  of  this  co-operation  there  has  bee 
brought  out  by  the  committees  of  the  two  associations 
standard    code    comprising    sections    on    general    topics   c 
measurements,  on   specifications   for  acceptability  of  typf 
of  meters  and  of  auxiliary  apparatus,  and  on  methods  c 
installation,  tests  and  maintenance  of  meters.     Certain  c 
the   improvements  which   have   been   introduced  in  metei 
during  the  last  few  years  were  outlined.     There  exists  ; 
the  present  time  a  very  strong  demand  for  a  meter  low  '. 
first  cost  and  maintenance  and  which  has  at  the  same  tin 
great  reliability   in   operation   and   a   reasonable  degree  ( 
accuracy.     This  condition  indicates  the  possible  return 
the  ampere-hour  meter  in  some  form  which  may  be  four 
to  meet  the  requirements  of  the  case.    At  the  present  tim 
however,  for  the  purpose  of  metering  the  direct-current  e 
erg>'  sold,  the  watt-hour  meter  of  the  motor  type  has  pra 
tically  universal  sway.    The  moving  element  has  been  gres 
ly  reduced  in  weight,  to  the  advantage  of  permanent  ace 
racy  of  registration.     By  the  use  of  aluminum  instead 
copper  disk,  and  by  the  use  of  a  spherical  armature,  d 
signed  to  give  the  highest  torque  per  unit  weight,  the  resi 
is  that  with  25  per  cent  less  copper  there  is  ^S  P^^  cent  mo 
torque.    The  most  important  improvement  has  been  in  t 
jewel  used  in  the  step  bearing.     Cut  diamond  jewels  pi 
duced  by  automatic  machinery  are  used  very  extensw 
in  the  direct-current  meters.     For  alternating-current  e 
ergy  measurement  the  induction  type  of  meter  is  more  1 
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liable  and  satisfactory  than  the  commutator  meter  wliicli 
has  been  employed  to  some  extent  for  this  purpose.  I-"or 
metering  polyphase  energy  use  is  made  of  a  single  meter 
consisting  of  two  metering  elements,  which  are  for  all 
practical  purposes  independent  of  each  other.  The  size  of 
meters  selected  for  any  installation  is  chosen  rather  too 
small  than  too  large.  Meters  in  use  are  very  carefully 
tested  periodically  in  the  laboratories  and  on  the  customers' 
premises  and  are  thereby  maintained  in  a  state  of  satisfac- 
tor>'  efficiency,  the  expense  incurred  being  more  than  re- 
turned by  the  increased  revenue  derived  from  the  accurate 
;   meters. 

i       The  paper  was  discussed  by  Mr.  Torchio,  who  gave  some 
:  statistical  data  from  the  Edison  Illuminating  companies. 

I  HIGH-TENSION    SWITCHING   PHEN0MEN.\. 

1      In  a  paper  by  Mr.  G.  Faccioli  were  described  a  series  of 
;  tests  performed  on  the  ioo,ooo-volt  transmission  lines  of 
'  the  Central  Colorado  Power  Company  for  the  purpose  of 
;  studying  line  oscillations  produced  by  the  operation  of  high- 
.  tension  oil  switches.    The  results  showed  that  each  switcli- 
.  ing   operation    may    produce    several    complex    successive 
oscillations.    The  over-voltages  produced  were  found  never 
I  to  exceed  40  per  cent  of  the  normal  maximum  value  of  the 
;  emf,  which  result  is  in  conformity   with   theoretical  con- 
siderations.    An  element  of  danger  to  high-tension  app?.- 
;  ratus  was  found  in  the  possibility  of  producing  local  high- 
frequency,  high-voltage  stresses. 
The  author  claimed  that  the  common  method  of  protect- 
j  ing  transmission  systems,  by  lightning  arresters  connected 
.in  series  with  a  spark-gap,  does  not  safeguard  the  apparatus 
from  high-frequency  impulses,  although  it  is  effective  when 
a  hi^h  difference  of  potential  is  produced  between  the  phase 
conductors  and  between  conductors  and  the  ground.    High- 
tension  switching,  which  gives  origin  to  the  high-frequency 
■impulses,  should  be  avoided  or  reduced  as  much  as  possible. 
I     When  a  new   line   is  to  be  energized   two   methods   of 
■switching  may  be  followed    :  First,  the  high-tension  line, 
which  is  open  at. the  distant  end,  is  connected  to  the  trans- 
iformers  at  the  generating  station,  and  then  the  step-down 
transformers  are  connected  to  the  distant  end  of  the  line. 
lAccording  to  the  second  method,  the  step-down  transform- 
lers  are  connected  to  the  end  of  the  dead  line,  and  then  the 
istep-up  transformers  are  connected  to  the  generator  at  the 
power  house.    The  second  method  is  preferable  to  the  first. 
^n  that  it  produces  only  one  oscillation  similar  to  the  le.'^s 
severe  of  the  two  oscillations  produced  by  the  first  method. 
The  tests  discussed  in  the  paper  were  first  described  in  a 
oaper  presented  by  the  author  before  the  American  Institute 
pi  Electrical  Engineers,  as  noted  in  our  issue  dated  March 
).  19'!. 

.   The  report  was  discussed  by  Messrs.   Pizzuti,   Campos, 
'^ina  and  Kennelly. 

TRANSIENTS    IN    ELECTRICAL    ENGINEERIXC. 

T.  C.  P.   Steinmetz  presented  a  paper  in  which  were 

n    complete    mathematical    analyses    of    transient    phe- 

cna  in  transmission  circuits.     He  stated  that  an  elec- 

•  1  transient  is  the  phenomenon  by  which,  when  a  change 

ircuit  conditions  is  brought  about,  the  stored  magnetic 

'Ui  dielectric  energies  of  the  electric  system  readjust  them- 

'elves  to  the  changed  circuit  conditions.     There  are  two 

'■eneral     classes     of     transients,     namely,     single-energy 

tansients    and    double-energ}'    transients.      Single-energy 

ransients  exist  in  those  circuits  in  which  energy  is  stored 

1  only  one   form,   usually   as   magnetic   energy,   and   the 

■ansient  can  consist  only  of  an  increase  or  a  decrease  of 

|ie  stored  energy.    Double-energy  transients  exist  in  those 

'ircuits  in  which  energy  is  stored  in  two  different  forms, 

5  magnetic   and  as  dielectric  energy,   in   which   case,   in 

idition  to  an  increase  or  decrease  of  stored  energy,  there 

lay  be  a  transformation  of  the  stored  energy   from  one 

nm  to  the  other,  the  transformation  usually  being  periodic. 

In  electric-lighting  circuits  of  no  volts,  railway  circuits 


of  600  volts,  and  even  in  primary  distribution  circuits  of 
:jjoo  volts,  the  stored  dielectric  energy  is  so  small  as  com- 
pared with  the  stored  magnetic  energy  that  it  can  be  neg- 
lected, so  that  the  circuit  can  be  treated  as  storing  energy 
in  only  one  form.  In  overhead  electric  circuits  of  30,000  volts 
and  in  underground  cable  circuits  of  10,000  volts  the  di- 
electric energy  is  of  the  same  magnitude  as  the  magnetic 
energy,  and  such  circuits  cannot  be  treated  as  storing  only 
one  form  of  energy.  An  important  relation  in  such  circuits 
is  the  ratio  between  the  self-induction  and  the  capacity  of 
the  circuit.  The  square  root  of  this  ratio  has  the  properties 
of  an  impedance,  and  may  be  called  the  natural  impedance 
of  the  circuit.  In  overliead  transmission  lines  this  im- 
pedance is  usually  between  200  and  600  ohms.  It  is  nuich 
smaller  in  underground  cables  and  nuich  larger  in  coil 
circuits,  such  as  the  high-potential  windings  of  the  trans- 
former. One  can  calculate  the  voltage  of  an  oscillation, 
surge,  impulse  or  traveling  wave  from  its  current,  or  the 
current  from  the  voltage,  by  means  of  the  known  value  of 
the  natural  impedance  of  the  circuit.  Thus,  if  the  natural 
impedance  is  400  ohms  and  the  maximum  emf  120,000  volts, 
the  maximum  discharge  current  is  300  amp.  A  study  of  the 
value  of  the  natural  impedance  is  of  great  industrial  im- 
portance in  indicating  the  action  which  different  circuit 
sections  e.xert  upon  each  other  in  either  protecting  or  en- 
dangering each  other. 

Dr.  Steinmetz  showed  that  in  circuits  comprising  sections 
of  different  character,  such  as  transmission  lines,  trans- 
formers, load  connection,  etc.,  the  energy  surge  is  a  com- 
bination of  standard  wave  and  traveling  wave.  At  the 
transition  point  between  successive  circuit  sections  there 
is  a  transformation  of  voltage  and  current,  with  a  trans- 
formation ratio  which  is  the  square  root  of  the  ratio  of  the 
natural  impedance  of  the  two  circuit  sections.  When  a 
traveling  wave  coming  from  one  circuit  section  enters  into 
a  circuit  section  of  higher  natural  impedance  the  voltage 
is  increased,  while  when  it  enters  a  section  of  lower  natural 
impedance  the  voltage  decreases.  The  voltage  transforma- 
tion at  a  transition  point  means  that  the  wave-crests  of  the 
voltage  distribution  in  the  one  circuit  section  are  higher 
than  in  the  other  circuit  section.  .\t  the  transition  point  a 
change  of  phase  angle  occurs,  so  that  at  this  point  both 
sections  have  exactly  the  same  voltage,  but  the  different 
sections  have  different  potential  distribution  of  the  travel- 
ing wave. 

PROTECTIVE  CONDITIONS  OF  ELECTRICAL  APPARATUS. 

An  outline  of  the  theory  relating  to  disturbances  in  elec- 
trical apparatus  was  given  in  a  paper  by  Prof.  E.  E.  F. 
Creighton.  The  author  discussed  the  nature  and  source  of 
electrical  surges,  the  characteristics  of  insulation  and  con- 
struction, the  characteristics  of  protective  apparatus  and 
certain  practical  and  commercial  adaptations.  Attention 
was  called  to  the  fact  that  there  can  be  no  hard  and  fast 
rules  to  cover  the  subject  of  protection  in  general.  How- 
ever, a  description  was  given  of  specific  practices  which 
are  gradually  crystallizing  into  definite  form.  It  was  stated 
that  for  potentials  above  30,000  volts  there  is  at  present  no 
available  good  arrester  except  that  of  the  aluminum  type. 
For  transformers  operated  at  emfs  less  than  30.000  the 
multi-gap  arrester  is  cheapest  and  gives  excellent  results, 
although  aluminum  arresters  give  a  higher  degree  of  pro- 
tection. For  the  protection  of  transformers  on  circuits  of 
2300  volts  all  of  the  conditions  are  favorable  to  the  use  of 
the  multi-gap  arrester.  For  the  protection  of  generating- 
station  apparatus  the  cost  of  protective  apparatus  is  of 
relative  insignificance,  and  the  important  requirement  be- 
comes reliability.  For  this  service  the  aluminum  arrester 
is  the  best. 

First  and  foremost  in  the  protection  of  transmission  lines 
is  the  insulator,  which  should  be  selected  with  due  regard 
to  the  relation  between  the  potential  to  puncture  and  the 
potential  to  arc  around  the  insulator.  In  lightning-infested 
localities  transmission  lines  should  be  equipped  with  over- 
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head  grounded  wires.  Bessemer-steel  wire  has  been  found 
unrehable  for  this  purpose.  Standard  wires  of  open-hearth 
steel  are  best.  Overhead  wires  should  be  grounded  at  every 
support.  Two  separate  overhead  wires  are  better  than  one, 
but  to  just  what  extent  they  are  better  no  one  is  able  to 
state.  Metal  guards  around  insulators  are  valuable  on  cir- 
cuits carrying  enormous  power,  but  are  usually  not  neces- 
sary under  other  conditions.  The  only  protector  to  the  serv- 
ice as  well  as  to  the  insulator  that  is  available  to-day  is  the 
arcing  ground  suppressor,  which  involves  a  relay  device  by 
means  of  which  the  circuit  is  grounded  for  only  sufficient 
time  to  suppress  any  arc  that  may  have  formed. 


Public-Policy  Topics  Discussed  at  Credit  Men's  Banquet. 


At  the  sixteenth  annual  dinner  of  the  Electrical  Credit 
Association  of  Chicago,  held  at  the  Chicago  Athletic  Club 
on  Nov.  16,  the  list  of  toasts  embraced  two  subjects  of 
much  present-day  interest.  Mr.  William  J.  Hagenah,  the 
public-utility  expert  formerly  connected  with  the  Wisconsin 
Railroad  Commission,  was  first  on  the  program  of  set 
speeches.  His  remarks  on  "Regulation  of  Public  Utilities" 
showed  a  deep  study  of  the  subject.  He  pointed  out  that 
the  regulation  of  railroads  and  the  establishment  of  the 
Interstate  Commerce  Commission  grew  out  of  the  grangers" 
movement  of  1873.  I"  t'^c  '^st  few  years  there  has  been  a 
similar  wave  of  public  scrutiny  of  the  affairs  of  the  public- 
utility  corporations,  and  these  utility  problems  are  now 
perhaps  to  be  regarded  as  acute. 

Investigation  shows  that  the  idea  that  rates  are  generally 
excessive  in  order  to  pay  dividends  on  watered  stock  is  an 
exaggerated  notion.  The  condition  of  affairs  is  due  less 
to  premeditation  than  to  the  frequent  changes  made  neces- 
sary by  the  development  of  the  art.  supplemented  perhaps 
by  some  carelessness  in  management.  In  studying  the  sub- 
ject such  matters  as  appraisals,  scientific  accounting,  stand- 
ards of  service,  rates  and  franchise  provisions  must  be  con- 
sidered. Service  is  the  first  requisite  of  the  public  utilitv. 
After  this  come  rates,  and  the  speaker  here  analyzed  the 
factors  entering  into  the  establishment  of  a  reasonable  rate. 
The  difficulties  of  appraisal  and  inventory  were  set  forth. 
and  then  the  subject  of  intangible  values  was  taken  up. 

Mr.  Hagenah  does  not  believe  that  any  corporation  can 
capitalize  the  value  of  franchises  issued  by  the  public ; 
neither  does  he  believe  that  natural  monopolies  can  cap- 
italize "good-will"  value.  But  there  is  an  intangible  value 
of  a  public-utility  property;  there  is  a  certain  value  above 
the  simple  physical  value.  This  is  called  "going  value."  In 
explaining  this  the  speaker  pointed  out  that  it  is  fair  to 
make  allowance  in  valuation  for  the  losses  in  developing  a 
business.  On  the  other  hand,  it  is  equally  fair  to  credit 
to  that  valuation  the  excess  over  a  certain  fair  base  rate  of 
return  in  prosperous  years.  If  7  per  cent  be  accepted  as 
this  rate  return,  it  should  apply  from  the  first  day  of  doing 
business  and  deficiencies  or  excesses  should  be  charged  or 
credited  properly.  That  is  the  plan  of  the  Wisconsin  com- 
missioners. 

Courts  of  law  and  other  authorities  diflfer  on  the  question 
as  to  what  is  a  reasonable  rate  of  return  and  figures  varying 
from  6  to  8  per  cent  have  been  mentioned.  The  way  to 
meet  the  great  public-utility  problem,  to  study  it  and  to 
adjust  it,  is  to  constitute  a  body  of  experts  provided  by  law 
for  the  purpose.  These  experts  should  be  men  of  high 
character  appointed  for  a  long  time,  and  should  receive 
large  salaries,  with  ample  funds  at  their  disposal  to  make 
the  necessary  investigations. 

Mr.  Harry  A.  Parkin,  special  assistant  United  States  dis- 
trict attorney  in  Chicago,  spoke  on  "The  Sherman  Act  in 
Business."  He  took  pains  to  say  that  his  views  were  given 
personally  and  not  officially.  The  main  purport  of  the 
Sherman  act,  passed  in  1890.  is  simple.     It  holds  that  everv 


combination  in  restrain  of  trade  is  illegal,  and  its  purpose 
is  the  fostering  of  free  competition.  Mr.  Parkin  recalled 
that  one  of  the  first  applications  of  the  Sherman  act  was 
when  Debs  was  indicted  in  1894  under  that  law  for  inciting 
a  strike  in  restraint  of  trade.  He  sketched  other  cases  and 
interpretations  of  the  courts  which  have  arisen  since  that 
time,  paying  particular  attention  to  the  Standard  Oil  and 
American  Tobacco  cases.  The  decisions  in  these  cases  were 
analyzed,  and  it  was  stated  that  the  Supreme  Court  held 
that  the  mere  size  of  a  corporation,  or  the  character  of  its 
business,  or  the  ultimate  end  to  which  the  corporation's 
activities  tend,  is  not  to  be  considered  an  element  in  con- 
travention of  the  Sherman  act.  The  point  seems  to  be  that 
if  a  corporation  is  organized  with  the  intent  to  absorb  other 
corporations,  so  that  business  is  stifled,  with  the  eventual 
result  of  increasing  prices  to  consumers,  this  intent  con- 
stitutes a  violation  of  the  Sherman  act. 

Mr.  Parkin  touched  on  the  "rule  of  reason,"  stated  by 
the  Supreme  Court  to  be  necessary  in  interpreting  the  law. 
This  "rule  of  reason"  seems  to  be  the  use  of  common  sense 
to  ascertain  if  the  purpose  of  the  defendant  or  defendants 
is  to  establish  a  monopoly.  "Calamity  howlers"  have  hurt 
the  business  of  this  country  far  more  than  the  Sherman  act 
has.  It  is  to  be  remembered  that  the  Sherman  act  has  not 
been  changed  since  its  enactment  over  twenty  years  ago,  but 
as  a  matter  of  fact  the  manner  of  carrying  on  trade  and 
commerce  has  changed.  If  the  old  method  of  doing  busi- 
ness in  this  country  and  encouraging  free  competition  i; 
better  than  the  "big-business"  monopolistic  idea,  then  thf 
Sherman  act  as  it  stands  does  not  need  amendment.  Mr 
Parkin  urged  his  hearers  not  to  condemn  the  Sherman  law 
without  a  thorough  understanding  of  it,  and  above  all  no 
to  be  "calamity  howlers." 

Mr.  A.  O.  Kiiehmsted  presided  at  the  dinner  and  Mr.  A 
A.  Gray  was  toastmaster.  Mr.  Julius  Reynolds  Kline  gavi 
an  eloquent  speech  on  "The  Measure  of  a  Man."  and  Mr 
Harry  A.  Antram  recited  some  Hoosier  poems.  Mr.  F.  P 
Vose  was  master  of  ceremonies  and  Mr.  Warren  Ripple  let 
the  singing-. 


Financing  Public-Service  Corporations. 


Mr.  Andrew  Cooke,  vice-president  of  the  Harris  Trus 
&  Savings  Bank,  addressed  the  Electric  Club  of  Chicag 
on  "Financing  Public-Service  Corporations"  on  Nov.  i; 
The  speaker,  among  other  things,  said  that  capital  shoul 
be  reimbursed  for  the  risks  involved  in  any  business,  an 
he  referred  to  the  radical  legislation  in  Iowa  as  hamperin 
the  public-service  development  in  that  State.  In  makin 
valuations  difficulty  is  often  occasioned  by  theoretical  ap 
praisals ;  that  is,  appraising  the  value  of  a  public-servic 
property  at  its  exact  reproduction  cost  without  taking  int 
account  the  greater  actual  cost  due  to  piecemeal  construe 
tion  as  the  property  has  grown. 

Mr.  Cooke  made  a  plea  for  conservative  financing,  an 
remarked  that  the  fixed  indebtedness  on  the  property  ougl 
not  to  exceed  80  per  cent  of  its  actual  value.  The  stoc 
should  have  a  real  value.  This  will  remove  or  diminish  tl 
danger  of  foreclosure,  because  if  the  property  is  attackt 
the  company  can  conserve  its  resources  for  a  time  by  pas 
ing  dividends.  The  speaker  thinks  that  a  return  of  10  pi 
cent  on  the  stock  is  not  too  large,  as  in  the  present  unsettlf 
state  of  public  opinion  there  should  be  some  incentive 
purchase  the  stock  of  the  average  public-service  co 
poration. 

One  point  emphasized  by  Mr.  Cooke  was  that  dividem 
should  not  be  paid  out  of  the  property;  that  is,  there  shou 
be  ample  allowance  for  depreciation.  The  speaker  cor 
mented  on  the  number  of  failures  of  small  public-servi 
corporations,  and  said  that  in  small  towns  it  is  almost  ir 
possible  to  return  the  investment  at  the  end  of  twenty-n. 
years  and  at  the  same  time  make  rates  reasonable  enouj 
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to  attract  business.  The  mortgages  of  the  bank  with  which 
Mr.  Cooke  is  connected  are  drawn  so  that  in  making  better- 
ments only  the  difference  between  tlie  cost  of  the  old  and 
the  new  apparatus  is  charged  to  capital  account ;  the  value 
of  the  old  apparatus  must  be  charged  off  to  depreciation. 
.■\  telephone  company  was  mentioned  where  33  per  cent  of 
the  value  of  the  property  is  allowed  annually  for  main- 
tenance, repairs  and  depreciation. 

.■\s  a  comparison  it  was  shown  that  depreciation  in  public- 
utility  plants  is  like  the  reserve  fund  in  life  insurance;  it 
must  be  provided  at  all  hazards.  Another  point  usually  in- 
;sisted  upon  by  the  banks  is  that  the  company  shall  earn 
:at  least  twice  the  bond  interest  charge,  this  charge  being 
jhased  on  an  indebtedness  not  exceeding  80  per  cent  of  the 
value  of  the  property.  Financial  houses  discourage  float- 
;lng  indebtedness.  The  liabilities  of  the  company  should  be 
.-ilmost  entirely  in  the  bonds  and  stock.  In  case  the  prop- 
jerty  is  attacked  by  demagogues  coolness  is  needed  perhaps 
Imore  than  courage.  In  time  the  pendulum  will  swing  in  the 
other  direction,  for  in  the  end  the  rights  both  of  the  public 
And  the  investors  must  be  preserved. 


Municipal  Regulation  of  Public   Utilities. 


.Mr.  Leslie  C  Smith,  superintendent  of  the  water  depart- 

:nent  of  the  city  of  Cleveland,  read  a  paper  at  a  recent  con- 

I'ention  of  the  League  of  American  Municipalities,  held  at 

Atlanta,  Ga.,  Oct.  6,  on  the  subject  of  "Regulation  of  Public 

i-'tilities."     In  reference  to  the  monopolistic  character  of 

.'ublic  utilities,  Mr.  Smith  said  that  the  principle  of  com- 

■>etition  had  become  so  interwoven  with  benefits  in  com- 

>iercial  dealings  that  it  had  come  to  be  understood  as  the 

^nly  lever  by  which  a  commodity  may  be  secured  for  a 

tss  price.    No  more  fallacious  claim  can  possibly  be  made 

n  its  application  to  any  enterprise  coming  under  the  head  of 

(ublic  utility.     The  question  of  finance  is   always  one  of 

ital  import  to  a  city,  and  that  there  can  be  economic  results 

roni  the  duplication  of  plants  and  the  entering  into  open 

ompetition  with  intrenched  capital  is  impossible.  Wherever 

Jovernment  authority  may  restrict  the  expenditure  or  the 

icome  of  a  corporation  it  faces  immediately  the  alternative 

,|f  lesser  service.    It  seems  to  be  an  assured  fact  that  when- 

l^'er  the  speculative  element  is  removed  from  the  investor's 

Jitlay  of  money  the  desire  on  the  part  of  the  investor  for 

inprovement  and  development  of  his  interests  ceases. 

In  reference  to  the  franchise  ordinance  under  which  the 

(leveland  Railway  now  operates,  Mr.  Smith  said  that  it  is 

yident  that  since  the  amount  allowed  by  the  city  to  the 

ompans  for  expenditures  in  operation  is  definitely  fixed  and 

te  items  to  be  included  enumerated,  any  excess  in  such 

j)erating  expenses  must  come  from  some  other  source.    It 

(  equally  apparent  that  the  first  expenditure  from  the  in- 

rest  fund  established  will  be  the  6  per  cent  allowed  the 

pckholders  upon  their  investment.    To  maintain  this  latter 

■nount  intact  it  seems  thoroughly  axiomatic  that  the   in- 

jrest  fund  will  not  be  depleted  below  an  amount  necessary 

I  secure  such  dividends.    The  answer  is  then  settled  that 

5  the  return  allowed  for  operating  expenses  be  insufficient 

1  guarantee  necessary  expenditures  inferior  service  must 

i  necessity  arise. 

In  his  conclusions  on  the  subject  of  regulation  Mr.  Smith 
that  regulation  or  ownership  can  be  made  successful, 
ihere  must  come  some  radical  advancement  in  the  laws 
iichj)lace  the  utilities  at  the  mercy  of  varying  adminis- 
i^tions.  Whether  this  be  fixed  in  concession  or  actual  in- 
V'est  return  is  of  less  importance  than  that  it  be  just. 
IMr.  Smith  also  took  up  the  question  of  the  proposed 
•jinicipal  electric-lighting  plant  in  Cleveland,  and  said  that 
'Jder  the  statutes  there  is  no  way  of  driving  the  existing 
twipany  from  its  territory,  and  to  compete  with  it  the  city 
'1st  duplicate  its  distribution  facilities.    The  experience  of 


the  past  shows  that  it  has  taken  the  city  five  years  to  attain 
in  one  of  its  present  small  municipal  plants  the  maximum 
usage  of  1500  kw,  and  this  is  practically  without  competi- 
tion. The  establishment  of  a  two-million-dollar  plant  under 
conditions  even  100  per  cent  more  favorable  than  those  en- 
countered heretofore  would  mean  that  nuich  of  the  invest- 
ment must  lie  idle  for  many  years.  The  momentous  ques- 
tion arises  as  to  whether  or  not  the  gain  to  be  achieved,  if 
there  be  gain,  will  equal  the  loss  to  the  people  in  interest, 
depreciation,  obsolescence  and  other  such  elements  as  must 
of  necessity  exist  and  accrue  if  the  large  outlay  is  made 
before  the  development  of  the  business  justifies  it. 


Regulation  of  Public  Utilities. 

The  twenty-third  annual  convention  of  the  National 
.Vssociation  of  Railway  Commissioners  was  held  in  Wash- 
ington, D.  C,  on  Oct.  10  to  13.  While  this  association  con- 
siders principally  subjects  relating  to  railways,  it  also  takes 
up  various  questions  affecting  generally  the  regulation  of 
public  utilities. 

Among  the  committee  reports  presented  was  one  on  rail- 
way capitalization.  The  chairman  of  this  committee  was 
Mr.  Martin  S.  Decker,  a  member  of  the  New  York  Public 
Service  Commission,  Second  District.  This  report  stated 
that  in  the  issue  of  these  securities  the  public  is  primarily 
concerned  that  they  shall  be  sold  for  their  full  value  and 
the  proceeds  applied  to  the  construction  or  improvement  of 
railway  property.  Secondarily,  the  general  public  has  a 
strong  interest  in  the  proportion  of  stock  to  bonds  and  in  the 
improvement  of  railway  properties  without  unnecessary 
additions  to  the  bond  interest  or  a  fixed  charge  account. 

The  report  adds  that  in  the  absence  of  governmental 
regulations  the  interests  of  holders  of  stock  and  bonds  and 
of  the  people  as  compulsory  customers  of  the  railways  have 
not  been  protected  in  any  reasonable  degree.  That  such 
regulation  is  indispensable  to  the  conservation  of  the  true 
interest  of  the  corporations,  its  shareholders  and  creditors, 
and  the  interests  of  the  general  public,  is  fast  coming  into 
general  recognition. 

Taking  up  the  subject  of  regulation  of  the  railways  in 
New  York  State,  the  report  says  that  the  policy  of  the 
commission  in  regard  to  new  companies  authorized  to  build 
a  railway  is  to  make  such  allowance  for  preliminary  work 
and  organization  as  seems  reasonable  in  each  case.  The 
commission  allows  full  and  even  ample  compensation  for 
such  services  as  may  be  shown.  This  fully  recognizes  valid 
claims,  but  prevents  exploitation. 

On  the  subject  of  additions  and  betterments  the  report 
says  that  after  long  operation  the  railroad  company  should 
be  able  to  decrease  rather  than  increase  its  mortgage  debt, 
or  at  least  be  paying  a  substantial  percentage  of  the  costs 
of  betterments  and  improvements  from  income  without 
issuing  bonds  to  cover  such  percentage  of  betterment  or 
improvement  cost.  It  should  do  this  while  accumulating  at 
the  same  time  a  surplus  available  for  use  in  times  of  sparse 
traffic. 

The  ever-swelling  fixed  charge,  except  as  met  by  in- 
creased traffic  returns,  tends  constantly  to  diminish  net 
corporate  income.  The  real  test  of  the  commercial  value 
of  a  railroad  property  is  found  in  its  net  earnings.  It  is 
encouraging,  the  report  adds,  to  note  that  banking  interests 
are  not  oblivious  to  the  situation  and  that  in  the  case  of 
many  smaller  companies  they  have  insisted  that  new  mort- 
gages shall  contain  a  clause  that  future  improvements  and 
betterments  shall  not  be  made  from  mortgage  bonds  beyond 
a  stated  per  cent  of  their  cost.  A  similar  safeguard  might 
well  be  inserted  in  the  mortgages  of  all  companies. 

The  report  of  the  committee  was  discussed  at  length  by 
various  delegates.  Mr.  O.  P.  Gothlin,  Public  Service  Com- 
mission of  Ohio,  said  that,  notwithstanding  that  the  law 
creating   that    commission    had    been    in    effect   but    three 
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months,  many  problems  had  been  considered.  Promoters 
had  tried  to  ascertain  the  attitude  of  the  commission  as  to 
what  proportion  of  stock  in  a  new  property  would  be  al- 
lowed for  promotion  services.  Interurban  railways  and 
other  utilities  have  come  to  the  commission  in  cases  where 
their  existing  indebtedness  was  so  large  that  net  earnings 
were  not  entirely  sufficient  to  meet  the  interest  require- 
ments or  the  net  earnings  were  barely  sufficient  and  money 
was  needed  for  extensions  and  improvements.  The  com- 
panies wanted  in  these  cases  to  issue  more  bonds  to  "tide 
them  over." 

It  appeared  almost  certain,  Mr.  Gothlin  said,  tliat  this 
practice  only  meant  the  addition  of  further  burdens  and 
that  the  relief  was  only  temporary.  What  was  the  cominis- 
sion  to  do  in  a  case  of  that  kind?  Backers  of  new  enter- 
prises would  appear  before  the  commission  to  ask  about  the 
issue  of  stock  and  bonds  for  construction  of  the  utility 
plant  or  railway. 

Mr.  Decker  said  it  was  a  fact  that  many  improvements 
did  not  begin  to  earn  revenue  until  a  number  of  years  had 
passed,  and  some  of  them  never  earned  revenue.  It  was 
not  always  easy  to  determine  the  exact  compensation  which 
was  due  the  promoter — that  is  to  say,  the  value  of  the 
service.  The  commission  took  testimony  upon  the  subject, 
inquiring  how  long  the  promoter  had  been  engaged  in  the 
work,  what  he  had  done  and  what  expenses  he  had  had. 
ill  that  way  a  fair  approximation  of  the  value  of  services 
could  be  made.  These  were  to  be  termed  "preliminary 
expenses."  The  engineering  services  in  preliminary  sur- 
veys came  under  the  same  general  designation.  The  cost 
of  acquisition  of  rights-of-way  would  be  included  under  the 
general  term  "preliminary  expenses,"  but  the  commission 
did  not  lump  all  the  expenses  and  say.  "You  are  entitled  to 
50  per  cent  of  this  bond  issue,  or  50  per  cent  of  the  stock 
issue."  It  tried  to  determine  a  just  compensation  for  the 
services  rendered. 

Continuing.  Mr.  Decker  said  that,  while  undoubtedly  pro- 
moters who  had  been  used  to  the  practice  of  obtaining  all 
or  very  large  parts  of  the  stock  issue  were  disappointed  by 
careful,  reasonable  state  regulations,  he  did  not  think  there 
was  any  wide  discontent  if  the  new  policy  was  applied  in  a 
reasonable  and  considerate  way.  There  was  not  in  New 
York.  There  was  discontent  on  the  part  of  those  who 
would  like  to  have  the  old  order  continue,  who  would  be 
willing,  so  long  as  they  got  their  profits,  to  launch  upon 
the  public  a  corporation  that  was  bankrupt  from  the  start. 
In  Mr.  Decker's  judgment,  however,  there  are  men  engaged 
in  the  promotion  of  these  enterprises  who  are  of  the  highest 
character  and  who  are  acting  with  the  view  of  getting 
legitimate  returns  from  their  efforts. 

Mr.  John  E.  Benton,  New  Hampshire,  said  that  one  of 
the  difficult  questions  which  confront  the  commission  of 
that  State  was  that  of  determining  what  increase  in  capitali- 
zation should  be  allowed  to  a  utility  which  purchases  a 
plant  of  a  competing  utility  where  the  plant  purciiased  is 
in  large  part  a  duplication  of  the  other  plant. 

Mr.  B.  H.  Meyer,  Interstate  Commerce  Commission, 
stated  that  the  Wisconsin  statute  provides  that  the  securi- 
ties of  the  consolidated  company  shall  not  exceed  in  the 
aggregate  those  of  the  constituent  companies.  The  Wis- 
consin commission  generally  had  taken  the  position  that, 
even  though  the  aggregate  of  the  securities  outstanding 
might  exceed  the  value  of  a  plant  double  the  size  in  first- 
class  condition,  what  the  public  required  was  good  service. 
To  give  that  service  the  company  must  have  money  and  the 
commission  must  do  whatever  it  reasonably  could  to  put 
the  company  in  a  position  where  it  could  get  money.  It 
was  one  of  the  functions  of  the  state  commission  to  see 
that  the  money  actually  went  into  the  property.  Mr.  C.  A. 
Radcliffe,  Public  Service  Coitimission  of  Ohio,  said  that 
promoters  of  new  enterprises  told  the  commission  that  it 
was  impossible  to  sell  stocks  at  any  price.  The  only  securi- 
ties they  could  market  were  bonds. 


Mr.  H.  Warner  Hill,  Georgia  Railroad  Commission,  s;| 
that  the  primary  purpose  of  conferring  jurisdiction  rega  ■ 
ing  stock  and  bond  issues  on  state  commissions  was  to  p  • 
vent  overcapitalization.  This  was  a  benefit  to  the  corpo  • 
lion  issuing  the  securities,  because  when  such  securit 
were  issued  with  the  approval  of  the  commission  it  \ 
understood  that  they  had  a  definite  value. 

Mr.  Meyer  said  that  if  a  commission,  as  a  regulat 
body,  authorized  the  issue  of  $100,000  of  stock  and  boi 
by    a   public-service    corporation    all    that    the    conmii.ss  1 
could  say  was  that  such  amount  had  gone  into  the  propei . 
It  was  to  be  hoped  that  the  property  would  be  worth  $i( 
000  to-morrow,  but  the  commission  could  not  say  to  anyi 
that  it  might  be  worth  $200,000   or  $150,000  or  $90, c 
No  one  could  guarantee  the  investor  a  continuation  of 
values  he  believed  he  acquired.    The  public  authority  co 
see  to  it  that  what  the  investor  bought  represented  s 
stantially  what  had  gone  into  the  property.    When  that  \ 
seen  perhaps  all  was  done  that  could  reasonably  be  dc 

Mr.  Franklin  K.  Lane,  Interstate  Commerce  Commissi 
suggested  the  wisdom  of  going  slowly  in  agitation  of 
control  of  capitalization  and  finding  first  if  it  was 
possible  to  achieve  every  result  desired  by  publicity  and 
exact  and  official  ascertainment  of  the  fact  that  the  mo 
raised  went  into  the  property. 

The  report  of  the  committee  on  railroad  taxes  and  pi 
for  ascertaining  the  fair  value  of  railroad  property  ' 
written  by  Mr.  Edward  M.  Bassett,  formerly  a  member 
the  New  York  Public  Service  Commission,  First  Disti 
This  report  stated  that  one  rule  for  determining  a  fair  i 
of  return  that  had  considerable  merit  was  to  allow  a  1 
that  would  be  adequate  at  the  present  time  to  induce  inv 
ment  in  a  new  enterprise  of  similar  character.    If  it 
decided  that  a  public  utility  should  be  taxed  on  its  t^ 
value  as  a  going  concern — -that  is  to  say,  its  comnierc 
market  or  sale  value — then  franchise  and  going  value  wc  u 
be  included.     If,  on  the  other  hand,  the  utility  plant  vva:  0 
be  taxed  precisely  as  other  real  estate,  the  cost  of  rej  1- 
duction,  less  depreciation,  would  be  the  basis.    There    s 
no  inherent  inconsistency  in  using  one  method  of  valua  n 
for  tax  purposes  and  another  for  rate  purposes.    The  i 
placed  or  partially  obsolete  plant  or  road  is  the  one 
causes   greatest    difficulty    in    valuations    for   any   purp 
The  books  of  the  company,  kept  from  the  start  in  acci 
ance  with  a  correct  accounting  system,  would  show  a  ca; 
account  that  would  be  closer  to  what  seems  a  just, 
value  for  rate  purposes  than  any  other  single  basis. 

Mr.  Hill,  of  Georgia,  presented  the  report  of  the  c 
mittee  on  telephone  and  telegraph  rates  and  service, 
report  considered  the  elements  that  should  be  taken 
consideration  in  the  determination  of  rates  and  referre 
the  activities  of  the  various  commissions  which  have  ji  • 
diction  over  telephone  and  telegraph  companies.     So  fa 
the  committee  is  advised,  only  one  commission,  the  Lc 
iana  commission,  has  adopted  tarififs  and  rules  goveri 
telephone  companies. 

The  following  officers  were  elected  for  the  ensuing  y 
President,  Mr.  Charles  F.  Staples,  Minnesota  Railroa 
Warehouse  Commission ;  first  vice-president,  Mr.  0 
Gothlin,  Public  Service  Commission  of  Ohio;  second  ^ 
president,  Mr.  H.  Warner  Hill,  Georgia  Railroad  Com 
sion;  secretary,  Mr.  William  H.  Connolly,  Interstate  C  ; 
merce  Commission ;  assistant  secretary,  Mr.  William  ;' 
Patrick,  Illinois  Railroad  &  Warehouse  Commission. 


Public  Service  Commission  News. 


NEW    YORK   COMMISSION. 

The  Public  Service  Commission,  Second  District,  has  e- 
scribed  a  uniform  system  of  accounts  for  telephone  cor[.a- 
tions  in  the  State  of  New  York.    A  public  hearing  was  'lu 
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on  Oct.  4,  at  which  time  representatives  of  the  telephone 
companies  had  an  opportunity  to  be  heard  upon  tliis  suh 
iject.  The  tentative  scheme  of  accounts  issued  in  luly,  upon 
■  which  the  hearing  was  held,  has  been  modified  in  a  few 
minor  particulars,  and  as  revised  is  now  made  the  subject 
of  an  order  by  the  commission  to  become  effective  on  Ian.  1, 
n)i2.  Copies  of  the  order  will  be  served  upon  all  telephone 
[Corporations  subject  to  the  commission's  jurisdiction  as  soon 
jas  the  pamphlet  can  be  had  from  the  State  printers,  in 
Aviiose  hands  it  now  is. 

.    The  conuTiission   has   served   upon   the    BulTalo   General 

I  '--"-ic  Company  and  the  Cataract  Power  &  Conduit  Com- 

lie  complaint   of   the   Mayor  of  the  city  of    Buffalo 

-   for  an  investigation  regarding  the  prices  charged 

■y  of  Buffalo  for  electricity  used  for  the  purposes  of 

heat  and  motor  service.     The  complaint  alleges  that 

■.  prices  charged  by   the  two  companies  are  unjust  and 

imreasonable  and  asks  that  the  commission  fix  a  maximum 

frice  to  be  charged.    The  companies  have  been  required  to 

answer  the  complaint  within  twenty  days. 

:   The   Public   Service    Commission,    Second   District,   has 

Hithorized  the  -A.  L.  Swett  Electric  Light  &  Power  Com- 

any  to  exercise  franchises  granted  by  the  town  of  Somerset 

n  the  village  of  Barker,  Niagara  County,  which  provide 

or  the  erection  and  operation  of  an  electric-lighting  sys- 

pm  in  these  localities. 

I  The  Public  Service  Commission,  Second  District,  has 
lUthorized  the  Rochester  Railway  &  Light  Company  to 
^sue  its  consolidated  5  per  cent  gold  mortgage  bonds  dated 
uly  I,  1904,  and  due  July  i.  1954,  to  the  aggregate  amount 
if  $1,998,000.  The  bonds  are  to  be  issued  in  exchange  par 
pr  par  for  Rochester  Gas  &  Electric  Company's  5  per  cent 
|venty-year  gold  bonds  issued  under  a  mortgage  dated 
|ov.  1,  1892,  and  due  Nov.  i,  1912,  as  such  last-mentioned 
pnds  can  be  acquired  by  the  Rochester  Railway  &  Light 
(nmpany. 

1  The  Public  Service  Commission,  Second  District,  has 
(ithorized  the  Elmira  Water,  Light  &  Railroad  Company 
3  merge  all  the  property,  rights  and  franchises  of  the  West 
Jde  Railroad  Company  of  Elmira  and  transfer  all  fran- 
iises  held  by  the  \\'est  Side  company  to  the  Elmira  com- 
iny.  The  Elmira  Water,  Light  &  Railroad  Company  is  the 
Kner  of  all  the  capital  stock  of  the  West  Side  Railroad 
i)mpany,  and  all  the  property  of  the  West  Side  Railroad 
ympany  is  leased  to  the  Elmira  Water,  Light  &  Railroad 
■>mpany  for  the  term  of  its  corporate  existence. 

'  MASSACHUSETTS    COMMISSION. 

:The  Board  of  Gas  &  Electric  Light  Commissioners  has 
(feived  a  petition  from  the  Mayor  of  the  city  of  Maiden 
Mtending  that  the  price  of  electricity  charged  the  city 
h  the  Maiden  Electric  Company  should  be  reviewed  by  the 

■" ission. 

;«ions  have  been   handed  down  by  the  board   in  the 
itions  of  the  Buzzards   Bay  Electric  Company  ami 
'arion   Gas   Company   for  authority  to  extend   their 
nd  carry  on  the  business  of  selling  and  distributing 
{"itncity  in  the  Bourne  and   Sandwich  district  of  Capo 
C.1    Both  companies  desired  to  enter  the  town  of' Bourne 
"  rder  to  supply  electricity  to  groups  of  summer  residents, 
lard  points  out  that  the  town  covers  a  considerable 
ry  and  includes  several  distinct  villages.    The  attitude 
'^  tile  municipal  authorities  was  one  of  apparent  indiffer- 
.  eie  as  to  which  company  should  supply  electricity,  so  long 
a.'in  gdequate  supply  at  reasonable  prices  was  furnished. 
T;  board  states  that  under  all  the  circumstances  both  com- 
piles may  well  be  restricted  to  those  sections  of  the  town 
wich  they  respectively  can   most   conveniently   and   eco- 
ntiically  reach.     The  Buzzards  Bay  company  is  therefore 
auorized  to  carry  on.its  business  in  the  towns  of  Barnstable 
*t  Sandwich,  and  in  so  much  of  the  town  of  Bourne  as 
'"•within  a  specified  area  between  Back  Rive.-  and  the 
Plfnouth  boundary;  and  the  Marion  company  is  author- 


ized to  supply  electricity  in  a  specified  adjoining  area 
within  the  town. 

The  Seekonk  Electric  Company  has  petitioned  the  board 
for  the  right  to  issue  new  stock  to  the  amount  of  $5,000, 
in  order  to  purchase  so  nnich  of  the  property  of  the  Narra- 
gansett  Electric  Lighting  Company,  of  Providence,  R.  L, 
as  lies  within  the  town  of  Swansea,  Mass. 

Among  matters  pending  before  the  conunission  is  a  re- 
solve requiring  the  board  to  report  to  the  Legislature  of 
1912  upon  the  operation  of  demand  meters,  and  to  deter- 
mine whether  or  not  it  is  expedient  to  regulate  or  prohibit 
the  use  of  such  meters,  the  finding  to  be  submitted  by 
Jan.  15.  At  the  final  hearing  recently  .\Ir.  E.  W.  15urdett, 
of  Boston,  appeared  on  behalf  of  the  Massachusetts  Elec- 
tric Lighting  Association  and  emphasized  the  increasing 
use  of  such  indicators  outside  the  system  of  the  Boston 
Edison  company.  He  stated  that  the  Tenney  companies, 
operating  in  Maiden,  Haverhill,  Revere,  Fitchburg,  Salem 
and  other  cities,  are  beginning  to  take  up  the  demand  in- 
dicator as  a  possible  improvement  on  former  methods  of 
estimating  the  characteristics  of  the  consumer's  load  at 
particular  periods.  The  contention  was  urged  that  parties 
opposed  to  the  demand  indicator  should  offer  something 
better  in  its  place,  and  that  the  commission  should  sanction 
the  general  principle  of  its  commercial  application.  Mr. 
Burdett  argued  that  the  central-station  interests  of  the  State 
are  anxious  to  have  demand  meters  put  under  official  super- 
vision, so  that  all  loose  talk  about  bills  being  inaccurate  can 
in  some  measure  be  stopped.  The  opposition  claimed  that 
demand  indicators  as  at  present  used  are  unreliable,  but 
introduced  no  testimony  of  an  engineering  character  to 
prove  the  assertion.  The  public  appears  to  fail  to  grasp 
the  importance  of  ascertaining  the  demand  as  a  means  of 
determining  the  cost  of  serving  specified  classes  of  con- 
sumers. An  attempt  was  made  at  the  hearing  to  involve 
the  question  of  differential  rates,  but  the  scope  of  the  re- 
solve confines  the  investigation  to  the  use  and  regulation 
of  demand  meters  rather  than  the  adjudication  of  broad 
methods  of  charging   for  electrical   energ)'. 

NEW  JERSEY  COMMISSION. 

A  decision  was  rendered  by  the  Board  of  Public  Utility 
Commissioners  of  New  Jersey  on  Nov.  14  in  a  case  affecting 
the  rates  of  fare  of  the  Trenton  &  Mercer  County  Traction 
Corporation  and  involving  consideration  of  the  financial 
affairs  of  this  company.  The  complainants  in  this  case  were 
located  on  lines  of  the  companj'  on  which  double  fares  are 
charged.  The  length  of  ride  allowed  for  a  single  fare  on 
these  lines  is  shorter  than  the  length  of  ride  allowed  on 
other  lines  of  the  same  company.  The  commission  held 
that  differences  in  the  length  of  ride  afforded  upon  different 
lines  of  the  same  company  for  a  single  fare  are  not  neces- 
sarily discriminatory.  It  also  decided  that  one  circumstance 
which  may  warrant  a  disparity  in  charge  is  greater  density 
of  traffic  upon  lines  affording  the  longer  ride  for  one  fare. 
The  corporation  acquired  by  lease  last  year  properties  of 
other  companies.  In  connection  with  the  entire  plan  an 
issue  of  bonds  was  made  to  provide  funds  for  rehabilitation. 
The  board  did  not  have  at  that  time  the  powers  which  it 
now  holds  in  respect  to  the  issue  of  securities.  The  board, 
however,  in  the  present  proceeding  decides  that  in  case  of 
doubt,  based  upon  past  experience  in  operation,  as  to 
whether  earnings  suffice  to  provide  for  operating  costs  and 
a  fair  return  upon  actual  investment  lower  rates  ought  not 
as  a  rule  to  be  imposed,  unless  their  probable  effect  will  be 
to  stimulate  a  demand  for  service  sufficient  to  offset  the  re- 
duced price  per  unit.  It  was  also  held  that  the  fact  that  the 
various  lines  of  the  system  had  shown  a  paper  profit  in  past 
years  was  unfortunately  no  evidence  that  such  profits  were 
really  earned.  The  board  is  disposed  to  think  that  if  the 
property  had  been  maintained  in  proper  physical  condition 
the  dividends,  or  the  greater  part  thereof,  could  never  have 
been  declared  or  paid. 
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UIIIO    COMMISSION. 

It  has  been  pointed  out  that  the  Ohio  Public  .^iimcc  i  ■■111- 
iiiission  has  been  greatly  handicapped  because  of  the  amount 
of  money  necessary  properly  to  organize  and  operate  the 
office.  The  expense  limit  of  $75,000  a  year  has  been  found 
inadequate,  scarcely  sufficient  to  give  proper  attention  to 
an  important  case  that  may  come  up,  should  the  corpora- 
tion affected  put  impediments  in  the  way.  This  amount  is 
but  little  more  than  was  required  when  the  office  had  super- 
vision of  the  railroads  and  interurban  lines  only.  The  mem- 
bers of  the  commission  are  the  same  as  when  tlie  office  was 
thus  operated,  and  to  make  it  effective  it  is  believed  by  many 
tliat  experts  are  needed  for  the  heads  of  departments  to  take 
charge  of  other  utilities,  and  investigators  and  examiners 
are  needed  for  different  purposes.  Such  men  cannot  be 
employed  without  funds.  Valuations  are  to  be  made  in  the 
case  of  proposed  consolidations  and  in  changing  or  fixing 
rates,  except  in  the  case  of  street  railways  alone,  and  how 
this  work  is  to  be  done  is  a  question  that  is  facing  the  com- 
mission. To  make  matters  worse,  many  trivial  questions 
are  brought  before  the  commission  which  require  much  time 
and  cannot  be  overlooked.  Without  the  proper  organiza- 
tion, the  members  of  the  commission  must  look  after  these 
matters  themselves.  Whether  true  or  not.  it  is  said  by  some 
that  the  opposition  was  so  powerful  against  the  bill  which 
created  the  commission  that  the  funds  for  its  support  had  to 
kf  thus  limited  in  order  to  secure  its  passage  in  the  Legis- 
lature, and  it  is  even  hinted  that  this  was  a  plan  to  secure 
its  failure  in  practical  operation,  ft  is  believed  that  the  next 
Legislature  will  be  compelled  to  change  the  limit  of  expendi- 
tures and  allow  a  sufficient  amount  of  money  to  make  the 
office  a  success. 


CURRENT    NEWS  AND    NOTES. 

American  Institute  of  Consulti.vg  Engineers. — An 
informal  dinner  meeting  of  the  American  Institute  of  Con- 
sulting Engineers  will  be  held  at  the  .Mdine  Club,  New 
York,  on  Dec.  i. 

*  *     * 

Doll  with  Electric-Light  Tri.m.mings. — At  a  forth- 
coming charity  bazaar  in  Chicago  an  attraction  in  one  of 
the  booths  will  be  a  handsomely  dressed  doll  brilliant  in  a 
necklace  of  electric  lights.  A  battery  concealed  in  the 
flowing  drapery  supplies  electricity  to  a  number  of  6-volt 
miniature  lamps,  and  by  means  of  an  unobtrusive  switch 
the  current  may  be  turned  on  or  off. 

*  *     ♦ 

Electric  Lighting  in  the  Desert. — It  is  suggested  that 
where  long  electric  transmission  lines  cross  desert  regions, 
as  in  some  parts  of  California,  for  instance,  arrangements 
may  be  made  to  provide  electric  beacons  or  lamps  at  dan- 
gerous road  crossings  where  travelers  are  apt  to  get  off 
the  beaten  line  of  travel  at  night.  The  proposal  is  in  line 
with  the  suggestion  that  signboards  be  placed  at  intervals 
along  routes  of  travel  in  a  desert  country  for  the  benefit  of 
travelers. 

*  *     * 

Regulated  Art  in  Pittsburgh. — The  Mayor  of  Pitts- 
burgh has  appointed  an  art  commission  for  the  purpose  of 
securing  uniformity  of  design  in  all  public  buildings  and 
other  structures  with  a  view  to  beautifying  the  city.  The 
commission  is  vested  with  large  powers,  though  it  cannot 
enforce  its  recommendations.  The  members  serve  without 
compensation.  AH  designs  for  bridges,  lighting  and  struc- 
tures to  be  erected  by  public-service  corporations  must  be 
approved  by  the  commission. 


Electric  Cooking  at  Illinois  Penitentiary. — Experi- 
ments being  begun  with  electric  cooking  for  the  wardens" 


mess  kitchen  of  the  Illinois  State  Penitentiary  at  Joli 
may  be  followed  by  such  cooking  on  a  larger  scale  for  t 
inmates.  The  State  purchases  its  energy  from  the  Sanita 
District  of  Chicago,  whose  hydroelectric  plant  is  only 
short  distance  away  from  the  prison,  obtaining  this  ele 
tricity  at  the  low  rate  of  I  cent  per  kw-hour.  The  wo 
in  the  .penitentiary  kitchens  is  all  done  with  convict  he 
and  specially  heavy  electric  cooking  appliances  are  to 
used  to  withstand  the  careless  handling  by  the  inmates. 

*  *     * 

Philadelphia  Section  of  I.  E.  S. — At  a  meeting  of  t 
Philadelphia  Section  of  the   Illuminating  Engineering  .'■ 
ciety  held  Nov.  17  two  papers  were  presented  for  disci 
sion.    The  first  speaker  of  the  evening  was  Mr.  E.  J.  Brjn 
who  read  a  paper  on  "A  Comment  on  the  .\pplication 
Photometric  Data  to  Interior  Illumination."     This  pap 
while  short,  proved  very  interesting.     The   second  pa; 
was  read  by  Mr.  George  S.  Barrows,  on  "Natural  Gas: 
Productions    and    Utilizations."      This    paper,    which    u 
profusely   illustrated   with   lantern   slides,   proved   of  gn 
interest  to  those  present.     The  papers  were  discussed 
Messrs.  C.  O.  Bond,  I.  N.  Knapp,  George  B.  Muth,  P 
fessor  Rowland  and  others.    The  meeting  was  attended 
122  members  and  66  guests. 

*  *     * 

Public  Utility  Regulation  in  New  York  City.- 
pamphlet  on  the  subject  of  "State  Regulation  of  Put 
Service  Corporations  in  the  City  of  New  York"  has  bi 
issued  by  the  commission  for  the  First  District.  1 
pamphlet  was  written  by  !Mr.  James  Blaine  \\'alker,  ass 
ant  secretary  of  the  commission,  and  was  distributed  to 
public  at  the  recent  budget  exhibit  in  New  York  City, 
contains  a  summary  of  the  changes  and  improvenie 
made  in  the  service  and  property  of  the  various  pul 
service  corporations  in  New  York  City  since  the  creation 
the  Public  Service  Commission  in  1907.  It  also  gives 
abstract  of  the  public  service  commissions  law,  and 
scribes  the  regulation  and  rapid-transit  work  of  the  ci 
mission.  One  chapter  is  devoted  to  gas  and  electric  ci 
panies.  It  shows  that  from  Aug.  i,  1907,  to  June  30,  k 
2217  electric  meters  were  tested.  In  the  period  from  Jul 
1907,  to  June  30.  1911.  1.378.625  gas  meters  were  tested. 

*  *     * 

Electrical  Code  in  Pittsburgh. — The  Electrical  Bo 
ers'  Club,  of  Pittsburgh,  is  taking  an  active  part  in 
struggle  now  being  waged  in  that  city  over  the  adoptior 
the  National  Electrical  Code  by  the  city  Bureau  of  E 
tricity.     The   Board   of   Fire  Underwriters  has  prefei 
charges  against  the  bureau  concerning  the  firm-alarm 
tcni,  claiming  that  the  rules  for  electrical  wiring  are  a 
quated  and  the  fire-alarm  system  inadequate  and  defeci 
At  a  hearing  before  the  councilmanic  committee  on  [ 
lie  safety  an  agreement  was  reached  that  the  bureau  wi 
accept   the   national   code   with    certain    modifications, 
though  the  Underwriters  insisted  that  the  code  be  ado 
in   its   entirety.     Some   of   the  councilmen  insisted  tha 
the  national  code  were  adopted  it  should  mean  a  reduc  ■ 
in  insurance  rates.    While  the  representatives  of  the  Un  ' 
writers  would"  not  agree  to  this,  they  admitted  that  the  f  ^ 
ent  regulations  were  one  element  that  made  the  basis  oi  '■ 
high  rates  charged  in  Pittsburgh. 

*  *     * 

Block  Lighting  Plant.— In  Chicago,  as  in  other  c  ■* 
there  are  a  number  of  "block"  electric-lighting  plants  si 
sell  electricity  within  the  confines  of  a  city  block,  c  " 
some  cases  to  buildings  outside  the  block  where  the  pla  '; 
located.  Such  an  installation  is  the  Herman  Koenig  F'H 
ture  Company,  to  which  the  City  Council  of  Chicago  a- 
granted  a  twenty-year  ordinance  permitting  it  to^  ■ 
wires  in,  along  and  above  the  east-and-west  alley  ir 
block   bounded   by   West    Chicago   Avenue,   North   C  en 
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Street,  West  Superior  Street  and  North  Sangamon  Street 
for  the  purpose  of  supplying  electricity  in  that  portion  of 
the  block  lying  between  West  Chicago  Avenue  and  the 
alley  mentioned.  The  company,  like  other  central  stations, 
must  pay  the  city  3  per  cent  of  its  gross  receipts  as  com- 
pensation. 

*  *     * 

Practical  Apfi.iCATiONs  of  the  Gyroscope. — Prof.  G. 
M.  Wilcox,  of  Armour  Institute,  Chicago,  lectured  on  "Prac- 
tical Applications  of  the  Gyroscope"  on  Nov.  21  before  a 
jioint  meeting  of  the  Armour  Branch  of  the  American 
jlnstitute  of  Electrical  Engineers  and  the  mechanical  an.l 
icivil-engineering    student    societies. 

*  *     * 

,    Electricity    ix   Orchard  Work. — To    protect    orange 

Orchards  from  injury  by  frost  a  dense  smoke  is  produced 

smudge  pots.     In   the  case  of  a  sudden   decline  of 

rature    it    was    sometimes    found    impossible    to    light 

-1  the  pots  in  a  large  orchard  before  damage  was  done. 

ji  o  obviate  this  risk  a  means  has  been  devised  whereby  all 

jiiits  may  be  lighted  almost  simultaneously,  consisting  of 

)  priming  fuse  immersed  in  fuel  oil  in  the  smudge  pots. 

*  *     * 

'  Inventors'  Periodical. — On  Nov.  i  the  publication  was 
ommenced  of  a  monthly  journal  called  The  Inventors' 
>utlook,  having  for  a  purpose  to  represent  the  interests 
tf  inventors,  including  the  advocacy  of  laws  to  protect 
heir  rights.  The  publication  is  issued  monthly  at  a  sub- 
■cription  price  of  $1  per  year.  The  address  is  Inventors' 
'Uitlook,  Provident  Savings  Bank  Building,  Washington, 
D.  C  This  item  as  previously  printed  was  reiulcrcd  unin- 
^lltgible  by  a  printer's  error. 

I  Electrolysis  Report  in  Chicago. — Air.  L.  E.  McGann, 
praraissioner  of  public  works  of  Chicago,  transmitted  to  the 
Jity  Council  on  Nov.  20  the  report  of  Mr.  Ray  Palmer, 
bnsulting  engineer,  who  had  been  retained  by  the  city  to 
>ake  an  investigation  and  report  on  the  damage  to  water 
Ipes  and  other  metallic  structures  due  to  electrolysis  set  up 
V  escaping  electricity,  mainly  from  street-railway  returns, 
flie  report  was  ordered  published  arrd  referred  to  the  water 
jspartment  committee. 
)  *     *     * 

Electric-Lighted  Railroad  Cars  in  the  United 
^ATEs. — Of  the  50.000  passenger  cars  in  use  on  the  steam 
jilroads  of  the  United  States,  11,017  ^^e  electrically 
ihted,  according  to  the  report  of  the  committee  on  data 
\  the  Railway  Electrical  Engineers'  Association.  The 
;ty-eight  roads,  including  the  Pullman  company,  which 
Verate  these  cars  have  33,634  other  cars  not  electrically 
■j'hted.  The  systems  used  number  as  follows:  Straight 
yrage,  1372  cars;  head-end,  192  turbine-generator  cars 
^d  3185  cars  lighted;  axle-generator  cars,  5900.  The 
yllman  company  operates  2400  electrically  lighted  cars  out 
C  its  4264  cars  in  service,  using  the  axle-generator  system 
«|e1usively. 

*  *     * 

^Iexico  a.  I.  E.  E.  Meeting. — The  Mexico  Section  of 
t;  .\merican  Institute  of  Electrical  Engineers  held  a  suc- 
c;sful  meeting  on  Nov.  10.  About  thirty  members  and 
gests  gathered  at  supper  in  the  Triangle  Inn  in  the  city  of 
h-KKo  at  8  o'clock,  and  at  the  conclusion  of  the  repast  the 
neting  was  held  in  one  of  the  Y.  M.  C.  A.  meeting-rooms, 
^paper  was  presented  by  Mr.  W.  B.  Hale  on  the  recently 
cnpleted  installation  of  an  underground  telegraph  cable  in 
ti  city  of  Puebla.  which  is  the  longest  and  most  important 
ti^graph  cable  of  its  kind  in  Mexico.  Mr.  P.  M.  Bennett 
gl'e  an  interesting  description  of  the  laying  of  electric- 
s<vice  and  telephone  cables  in  the  same  city.  Considerable 
djCussion  followed  the  reading  of  these  papers,  after  which 
e.';tion  of  officers  took  place.  Mr.  W.  H.  Fiskc.  chief  en- 
Seer  of  the  Mexico  Tramways  Company  and  Mexican 
'lit  &  Power  Company,  was  elected  chairman,  and  Mr. 


H.  S.  Eoley,  superintendent  of  distribution  of  the  same  com- 
panies, was  elected  secretary  for  the  coming  year.  The 
chairman  is  to  appoint  an  executive  committee  of  three 
members,  whose  names  will  be  announced  at  the  next  meet- 
ing of  the  section. 

*  *     » 

Percentage  of  Losses  to  Sales  in  Electrical  Mer- 
chandising.— In  comparing  notes  at  a  recent  conference 
of  credit  men  of  electrical  houses  one  of  the  gentlemen 
present,  representing  one  of  the  large  concerns  of  the 
country,  which  sells  nearly  all  kinds  of  electrical  goods  to 
customers  of  all  sorts,  said  that  during  the  last  fiscal  year 
the  company's  losses  in  bad  debts  were  0.42  of  i  per  cent  of 
total  sales.  More  interesting  still  was  his  classification  of 
losses  by  different  groups  of  customers.  The  ratios  of 
losses  to  sales  are  given  in  the  following  list:  Railways, 
both  steam  and  electric,  0.04  per  cent;  central  stations,  0.09 
per  cent;  telephone  companies  (Independent),  0.16  per 
cent;  miscellaneous,  0.38  per  cent;  isolated  plants,  0.51  per 
cent;  contractors,  dealers  and  jobbers  (principally  con- 
tractors), 1.24  per  cent. 

*  *     * 

Schenectady  A.  I.  E.  E.  Section  Meeting. — The  Sche- 
nectady Section  of  the  American  Institute  of  Electrical 
Engineers  recently  opened  the  1911-12  season  by  an  in- 
formal smoker  which  was  held  at  the  Mohawk  Golf  Club, 
of  Schenectady.  After  an  overture  by  the  section's  or- 
chestra, Mr.  E.  B.  Merriam,  chairman  of  the  local  section, 
made  a  short  address  and  then  introduced  in  turn  Mr, 
Ralph  W,  Pope,  honorary  secretary  of  the  A.  I.  V..  E. ;  Mr. 
W.  B.  Potter,  engineer  of  railway  and  traction  department 
General  Electric  Company,  and  Dr.  Charles  P.  Steinmetz, 
who  responded  and  outlined  the  advantages  of  membership 
in  the  Institute.  Following  the  address,  the  Jest  and  Song 
Club,  of  Schenectady,  gave  a  minstrel  show  abounding  in 
witicisms  and  humorous  references  to  well-known  engi- 
neers who  were  present.  At  the  conclusion  of  the  enter- 
tainment refreshments  were  served,  during  which  the  Unioti 
College  Glee  Club  rendered  selections,  and  then  the  mem- 
bers of  the  section  and  their  guests  joined  in  singing  the 
choruses  of  popular  songs,  the  words  of  which  were  by 
the  means  of  a  stereopticon  thrown  on  a  screen.  The 
smoker,  which  was  successful  in  every  way.  was  attended 
bv  approximately  400  people. 

*  *     * 

Automatic  Telephone  Service  in  Chicago. — Thirty 
thousand  automatic  telephones  are  now  in  use  in  Chicago, 
according  to  the  receivers  of  the  Illinois  Tunnel  Company, 
who  are  operating  this  new  system.  Additional  automatic 
telephones  are  being  installed  in  Chicago  at  the  rate  of 
75  to  100  a  day,  it  is  said.  Toll-line  connection  has  now 
been  obtained  with  points  in  Illinois  as  far  as  Springfield, 
and  it  is  expected  shortly  to  complete  the  gap  between  that 
city  and  St.  Louis,  which  will  open  up  the  large  Independent 
field  of  Missouri  and  adjoining  states  for  Chicago  connec- 
tion. Another  line  is  being  built  to  connect  Chicago  with 
South  Bend,  Ind.,  which  will  give  Chicago  connections  to 
all  Indiana  and  Michigan  points.  To  points  reached  by  its 
toll  lines  the  automatic  company  offers  five-minute  connec- 
tion at  the  same  rate  heretofore  charged  for  three  minutes' 
conversation,  while  a  discount  of  40  per  cent  is  allowed 
ofif  the  regular  day  rate  for  long-distance  calls  between 
6  p.  m.  and  7  a.  m.  An  interesting  feature  of  the  automatic 
telephone  service  in  Chicago  has  been  the  large  number  of 
Chinese  subscribers  obtained.  The  Chinese  have  trouble  in 
calling  numbers  over  the  manually  operated  switchboards,  it 
is  declared.  Chinese  subscribers  of  the  Illinois  Tunnel 
Company  are  provided  with  special  calling  dials  having 
both  the  ordinary  figures  and  their  Chinese  equivalents. 
A  Chinese  directory  has  been  printed  especially  for  the 
benefit  of  these  subscribers,  who  can  thus  reach  their  own 
countrymen  directly,  as  well  as  any  other  automatic  tele- 
phone in  the  city. 
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Wireless  Intekconnection  of  Colleges. — A  inoveiueiii 
lias  been  started  toward  connecting  the  more  important 
universities  and  colleges  of  the  country  by  wireless  tele- 
graph. When  the  distance  between  colleges  is  too  great 
lor  direct  communication  a  message  would  be  relayed  from 
one  or  more  intermediate  college  stations. 
*     *     * 

Forced  Ventilation  of  Car  Motoks. — While  forced 
ventilation  has  been  applied  to  the  motors  of  a  number  of 
large  electric  locomotives,  its  first  use  on  motor-car  equip- 
ment on  a  large  scale  has  been  tried  out  during  the  past 
year  on  the  suburban  service  of  the  Pennsylvania  and  Long 
Island  railroads.  A  pair  of  small  motor-driven  blowers 
is  mounted  beneath  the  truck  bolster  so  that  one  blower 
furnishes  air  to  each  of  the  nominal  220-hp  car  motors, 
permitting  their  continuous  operation  at  a  rating  much 
higher  than  would  be  otherwise  possible.  The  air  for  this 
purpose  is  taken  from  well  up  the  side  of  the  car  to  avoid 
drawing  dust  into  the  motors. 


Comparison  of  Street-Lighting  Systems  at  Worcester, 
Mass. — In  connection  with  a  movement  to  secure  additional 
illumination  on  the  business  streets  of  Worcester,  Mass.,  a 
trial  installation  of  thirteen  6-amp  magnetite  arc  lamps  has 
been  placed  in  service  in  the  Mechanics'  Hall  district,  in 
addition  to  the  ordinary  system  of  4-amp  magnetite  lamps 
used  in  the  city  for  general  street  lighting.  The  lamps  are 
installed  on  short  temporary  .standards  for  comparison  with 
a  plan  of  tungsten  cluster  lighting  proposed  by  the  local 
merchants'  association.  At  a  recent  view  by  the  lighting 
committee  of  the  City  Council  a  preference  was  expressed 
for  the  use  of  low-hung  arcs  on  inverted  goosenecks  instead 
of  tungstens. 

*  *     * 

Producer-Gas  Investigations.- — The  Department  of  the 
Interior,  Bureau  of  Mines,  has  published  in  convenient 
form  a  resume  of  producer-gas  investigations  extending 
from  Oct.  I,  1904,  to  June  30,  1910.  The  tests  were  made 
by  the  United  States  Geological  Survey  at  St.  Louis,  Mo., 
and  Norfolk,  Va.,  and  later  at  Pittsburgh,  Pa.,  and  the  in- 
vestigations are  now  being  continued  by  the  Bureau  of 
Mines,  to  which  this  branch  of  the  work  of  the  Geological 
Survey  has  been  transferred  by  act  of  Congress.  Besides 
the  tests  on  the  pressure-producer  installations  at  St.  Louis 
and  Norfolk  and  the  down-draft  producer  at  Pittsburgh. 
there  is  an  excellent  bibliography  on  the  subject,  covering 
some  twenty  pages. 

*  *     * 

Institute  of  Operating  Engineers. — Colonel  Goethals 
Branch  (Yazoo  City,  Miss.)  of  the  Institute  of  Operating 
Engineers  started  its  regular  bi-monthly  meetings  the  last 
part  of  September.  In  this  branch  it  has  been  decided  to 
conduct  a  full  course  in  which  papers  will  be  presented 
covering  the  subject  "The  Boiler-Room  and  Its  Special 
Attachments"  and  all  the  problems  connected  therewith 
that  an  operating  engineer  should  know.  At  each  meeting 
the  members  are  given  a  subject  for  discussion  at  the  next 
meeting.  The  New  York  branch  held  a  meeting  on  Oct. 
20  and  voted  to  name  the  branch  after  Mr.  J.  C.  Jurgensen, 
the  founder  of  the  Institute.  In  this  branch  it  has  been 
decided  to  give  a  course  of  lectures  during  the  winter  on 
power-plant  accounting.  A  new  educational  bulletin  will 
be  ready  for  distribution  Nov.  20,  which  will  give  the 
announcement  of  special  rates  secured  from  the  corre- 
spondence schools  for  students  who  wish  to  take  up  the 
I.  O.  E.  work  by  the  correspondence  method. 

*  *     * 

Street-Lighting  Extension  in  Chicago. — The  Sanitary 
District  of  Chicago  is  under  contract  to  install  and  operate 
10.000  additional  arc  lamps  for  street  lighting  in  the  citv 


of  Chicago.  But  some  of  the  aldermen  think  that  this 
not  enough,  and  the  finance  committee  of  the  City  Counc 
is  considering  propositions  that  this  number  be  doubled  ( 
even  increased  to  30,000.  The  number  of  street  arc  lami 
now  in  regular  service  is  about  12,200.  The  io,ooo  ne 
lamps,  or  a  large  proportion  of  them,  will  be  lo-an- 
flaming,  arcs,  and  about  100  lamps  of  this  type  are  no 
under  service  test  in  the  central  business  district,  being 
many  cases  attached  to  the  elevated-railway  structure  ' 
the  Union  Loop.  The  lamps  being  tested  were  furnislu 
by  the  Stave  Electrical  Company  and  the  General  Electr 
Company.  The  contract  for  the  initial  order  of  4000  fiaii 
ing-arc  lamps  depends  on  the  result  to  be  shown  by  th 
service  test.  ' 


Hawthorne  Men's  Clud. — Employees  at  the  Hawthori 
Works  (Chicago)  of  the  Western  Electric  Company  ha' 
organized  a  club  to  be  known  as  the  Hawthorne  Men's  Clu 
Membership  is  open  to  all  employees  at  Hawthorne,  ai 
about  1500  have  been  enrolled.     The  club  has  been  orga 
ized    for   the   purpose   of   bringing   the   employees   of  tl 
various  departments   into   closer   association   with  one  a 
other  and  to  promote  good  fellowship.     It  is  planned 
have  suitable  entertainments,  lectures  on  various  subjec 
especially  those  relating  to  industrial  work,  and  to  stim 
late  the   entertainment   and  athletic   activities  of  the  ei 
ployees.     The  second  floor  of  the  new  restaurant  buildin 
recently  completed,  will  be  used  as  the  club  headquartei 
.•\t  the  preliminary  meeting  held  to  launch  the  club  and 
formulate  a  method  of  procedure  for  effecting  a  permane 
organization  Mr.  H.  F.  Albright,  general  superintendent 
the  company,  addressed  the  members.    In  accordance  wi 
the  plan  adopted  at  this  meeting  nominees  for  the  vario 
offices  were  named  at  a  primary  election,  and  at  the  ele 
tion  held  a  week  later  the  following  candidates  were  electa 
President,  Mr.  T.   R.   George;  vice-president,  Mr.  W. 
Hosford;  secretary,  Mr.  G.  B.  Hallett;  treasurer,  Mr.  ) 
L.  Jonathan.    A  committee  on  constitution  and  by-laws  w 
be  appointed,  and  a  meeting  of  the  club  will  be  held  soon 
act  on  the  committee's  recommendations. 


Motor-Operated    Stoney    Spillway    Gates    for   t; 
Gatun  Dam,  Panama. — The  water  levels  behind  the  Gat 
and  Miraflores  dams  at  Panama  will  be  maintained  at  cc 
stant  heights  by  twenty-two  motor-operated   Stoney  ga' 
mounted   in   the    concrete   spillway   sections.     The   Gat 
spillway   has   a   total   length   of   808   ft.   on   the  arc  of 
circle  280  ft.   across,  and  discharges  into  the  old  bed 
the  Chagres  River,  against  whose  flood  periods  it  is 
signed    to    protect   the    dam    structure.      Each   steel  gi 
46  ft.  wide,  19  ft.  high,  and  weighing  43  tons,  is  to  be  si 
pended  between  concrete  piers  115  ft.  high,  above  sea-le\ 
and  will  seat  on  the  spillway  crest.     Extending  throu 
the  center  of  the  dam  structure  is  the  tunnel  contain! 
the  gate-operating  mechanism.     The  motor  shaft  for  e; 
gate  operates  the  worm-nuts  engaging  the  bronze  sere 
by  which  the  gates  are  moved.     These  screws  with  th 
swivel  chains  are  counterweighted  so  that  the  motors 
relieved  of  any  lifting  effort  and  have  only  to  overco 
friction.     Each  gate  can  be  lifted  through  its  entire  tra 
in  ten  minutes,   and  at  the  ends  of  its  path  is  equip] 
with   limit  switches  which  shut  off  the  motor  in  the 
rection  of  its  travel.     The  motor  can,  of  course,  be 
versed  at  any  point  of  its  travel.    Seepage  water  collect ,' 
in  sump  pits   within   the  dam   will   be   removed  by  th " 
portable  pumping  sets,  each  comprising  a  vertical  cent: - 
ugal    pump    direct-conected    and    built    into    an    indo 
waterproof  induction  motor,  the  complete  outfit  being 
signed  to   operate   beneath  30   ft.   of  water  if  necess; '■ 
These  pumps  will   deliver  45   gal.   a   minute  against  y- 
head. 
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HILLSIDE    STEAM-TURBINE    STATION    AT    CRAW- 
FORDSVILLE,   IND. 


Twenty- Year-Old  Reciprocating-Engine-Driven  Equip- 
ment Replaced  by  Modern  Turbo-Alternators. 

'Co«l  Discharged  Into  Sloping  Concrete  Bunkers  from  Dump- 
Bottom  Cars  on  Railroad  Track  85  Ft.  Above  Level  of 
Creek  from  Which  Water   Supply  Is  Taken — 
Tunnel  for  Pemoving  Ashes. 

CO.AL  delivery   frimi  a  railroad  track  on  llic  top  of  an 
85-lt.  bank,  condciisini;  and  Imiler-watcr  .supply  from 
a  stream  at  the  base  oi  the  bluff,  and  the  foundations 
(lor  a  turbine  power  plant  on  the  siilo  of  this  alluvial  slope, 
jwere  among  the  conditions   imposed   in   the  design  of  the 
Inew  station  of  the  Crawfordsville  F.lcctric  Light  &  Power 
(■  ompany,  just  completed  at  Crawfordsville,   Ind..    In  the 
^irrangement  of  its  hillside  coal  bunkers,  water-circulating 
'-;n  and  general  equipment,  as  well  as  in  the  Iwv;  luui 
■  f  the  stations,  the  Crawfordsville  plant  is  therefc 
r  unusual  interest  among  similar  small  stations 

i-idsS. 

'    The  building,   which   sits  on   a   level   shelf  21    ft.   at 

i  Creek  and  64  ft.  below  the  top  of  the  alluvial 

concrete,  brick  and  steel,  measuring  over  all  71  ff.  .\ 

.:.  in  plan.    The  boiler-room  occupies  a  tloor  space  71  ft. 

n  40  ft.,  and  the  engine-room  54  ft.  x  34  ft.    At  the  north 

tnd  of  the  latter  a  14-ft.  space  extending  across  the  room 

P  divided  by  a  7-ft.  hall  into  the  plant  office  and  the  lava- 

iories.    Overhead  on  the  small  second  story  thus  formed  is 

'pace  for  a  laboratory  for  carrying  out  plant  tests.    Behind 

pe  boiler-room  and  extending  up  the  slope  are  the  concrete 

joal  bunkers  64  ft.  wide,  and  90   ft.   in   length  measured 

Jlong  the  40-deg.  slope. 

'  HILLSIDE  COAL  BUNKERS. 

i:iip-bottom  coal  cars  from  a  spur  of  the  Monon  rail- 
:rack  arc  run  out  over  the  trestle  in  Fig.  2,  which  is 


of  the  sandy  material  of  the  bluff.  The  lowest  17-ft.  section 
of  the  bunkers  is  especially  reinforced  for  the  storage  of 
coal  and  will  hold  500  tons  in  the  pile  as  the  coal  lies.  The 
bulkhead  wall  separating  the  bunkers  from  the  boiler-room 
is  reinforced  by  internal  concrete  buttresses  erected  in  the 
bunkers,  which  buttresses  also  serve  to  separate  and  direct 
the  coal  into  the  chutes  le.idiiig  to  the  stokers.    The  concrete 


Fig.    2 — Hillside     Coal     Bunkers,     Showing    Trestle 
Boller-Room. 


nd     Roof    of 


c  ried  by  four  steel  piers  above  the  bunker,  and  discharge 
Mir  contents  onto  the  sloping  floor  beneath.  The  steel 
l^k  piers  are  seated  on  heavy  concrete  footings  carried 
its  the  side  of  the  hill,  and  in  the  central  panel  provision 
linade  for  a  future  motor-driven  coal  crusher.  The  floor 
o|the  bunker  is  a  continuous  8-in.  concrete  slab  carried 
olstepped  pedestals  seated  on  horizontal  bearing  surface.^ 


bunkers  are  to  be  roofed  to  prevent  wetting  of  the  coal  by 
weather,  and  are  drained  of  rainwater  by  vitrified-tile  con- 
duits leading  from  their  lowest  sections. 

I'rom  the  bunkers  coal  enters  the  boiler-room  by  gravity 
through  i2.-in.  circular  openings,  one  for  each  boiler.  Each 
opening  is  provided  with  a  cut-oft"  valve  operated  by  a 
pull-rod  from  the  floor.  It  is  also  planned  to  equip  each  of 
these  thimbles  with  a  propeller-type  coal  meter  for  meas- 
uring the  quantity  of  fuel  burned  in  the  plant.  The  chutes 
connecting  the  entry  thimbles 
with  the  hoppers  of  the  Roney 
automatic  stokers  are  now 
temporarily  constructed  of 
wood,  as  shown  in  the  accom- 
panying illustration.  After 
the  best  form  of  these  chutes 
has  been  found  by  experiment 
permanent  steel  inclines  will 
1)0  erected. 

BOILER  ROOM  EQUIPMENT. 

Three  of  the  four  350-hp 
Stirling  water-tube  boilers  are 
now  installed,  being  fired  by 
automatic  Roney  stokers,  as 
already  mentioned.  The  flue 
gases  from  the  furnaces  are 
led  through  a  breeching  at  the 
rear  of  the  150  ft.  Kellogg 
stack,  7  ft.  in  interior  diam- 
eter, at  the  south  of  the  plant. 
The  provision  for  the  han- 
dling of  ashes  at  the  Craw- 
fordsville station  is  rather 
unique,  consisting  of  a  con- 
crete tunnel  4  ft.  wide  and  6  ft.  high,  through  which  run 
hand-operated  ash  cars  on  an  industrial-gage  track.  The 
ashes  are  dumped  directly  into  the  cars  through  i8-in.  chutes 
and  swing  doors  leading  from  the  bottoms  of  the  ash  pits  of 
each  boiler.  There  is  also  a  12-in.  vertical  opening  from 
the  combustion  chamber  to  the  center  of  the  tunnel  ceiling, 
which  can  be  used  for  cleaning  out  dust  and  material  that 
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collects  in  this  space.  As  the  ash  cars  are  filled  they  arc 
run  out  by  hand  and  the  ashes  used  to  fill  waste  bottom 
lands  near  the  plant.  The  Hoppes  feed-water  heater  and 
hot-water  tank  are  mounted  on  a  steel  structure  above  the 
boiler- toed  pumps  between  the  middlo  Ixiiler  settinijs.     The 


6-in.  concrete  intake  tunnel.  The  water  is  now  freed  of 
entrained  and  floating  material  by  temporary  screens,  but 
later  a  permanent  screen  house  is  to  be  erected  near  tlii 
water's  edge.  Both  the  intake  and  discharge  tunnels  can 
be  reached  through  a  concrete-lined  well  outside  the  plant, 
and  both  tunnels  are  large  enough  to  admit  a  man  to  enter 
for  inspection  or  repair.  The  water  circulation  to  the  con 
(tensers  is  handled  through  lo-in.  pipes,  both  intake  and 
di.scharge,  and  the  condenser  vacuum  pumps  are  driven 
bv  35-hp,  2300-volt,  three-phase  induction  motors.  A  3-ft 
dam  in  the  condenser  discharge  tunnel  fortiis  a  hot-well 
1 5  ft.  in  length  and  5  ft.  8  in.  wide,  the  tunnel  being 
widened  at  this  point,  and  from  this  hot-well  the  steam 
driven  service  pumps  take  their  supply,  which  is  delivered 
to  the  feed-water  heater  and  the  hot-water  tank  already 
mentioned.  These  pumps  are  also  provided  with  an  auxil- 
iary suction  line  from  the  intake  tunnel,  which  can  bi 
used  in  case  the  hot-well  is  emptied  for  any  reason.  Tin 
steam  pumps,  which  are  mounted  in  the  pits,  are  also  ar 
ranged  with  a  sump  intake  for  clearing  their  own  spaci 
in  case  of  flood  or  back  water  from  any  cause.  At  a  poini 
just  below  the  power  house  a  low  dam  has  been  erected 
forming  a  pond  in  the  creek,  100  ft.  wide  and  3  ft.  deep 
extending  a  distance  of  34  mile  upstream,  and  insuring  at 
ample  source  of  condensing  water  for  the  plant,  even  undci 
conditions  of  diminished  flow  in  the  stream.  The  outk" 
tunnel  emerges  100  ft.  distant  and  downstream  from  tin 
inlet  passage,  so  that  in  case  of  low  water  in  the  creek  thi 
contents  of  the  pond  can  be  circulated  as  a  cooling  basin 
The  discharge  tunnel,  which  is  the  higher  of  the  two  con 
dnits,  has  its  center  line  8  in.  below  the  water  level. 

AUXILIARY  ELECTRICAL  EQUIPMENT. 
Excitation   for  the  turbo-alternators  is  furnished  by  oin 
25-kw   Curtis  turbine-driven   direct-current   generator  niii 


Turbiue 


Fig.   3 — Boiler-Room,   Showing    Chutes   from    Hillside    Biinlter. 

feed-water  heater  receives  the  condensation  fro;ii  the  tur- 
bine-driven exciter,  stoker  engine  ami  boiler-feed  and  serv- 
ice pumps. 

Steam  produced  by  the  boilers,  at  175  lb.  pressure  per 
square  inch,  is  delivered  tlirough 
7-in.  lines  to  the  main  lo-in. 
header,  paralleling  the  partition 
wall  inside  of  the  boiler-room, 
i'rom  this  header  the  two  4^^- 
in.  steam  lines  leading  to  the 
turbines  are  taken  oft,  the  Coch- 
rane steam  separators  with 
which  each  is  equipped  being 
mounted  in  the  boiler-room  di- 
rectly beneath  the  main  header, 
whose  condensation  they  also 
serve  to  catch.  Through  exten- 
sion hand-wheels  all  steam 
valves  as  well  as  exhaust  valves 
in  the  plant  are  operable  from 
the  main-floor  level. 

TURBINE  GENERATORS. 

The  present  two  units  in- 
stalled in  the  station  are  625- 
k  V  a  Curtis  -  General  Electric 
horizontal  turbo  -  alternators, 
delivering  2300-volt,  6o-cycle, 
three-phase  energy.  Provision 
is  made  at  the  north  end  of  the 
turbine-room  for  a  future  1250- 
kw  unit  of  similar  type.  All 
bearings  of  the  present  units 
are  water-cooled.  The  turbines 
exhaust  through  24-in.  lines, 
fitted  with  expansion  joints,  into 
the  Alberger  jet-type  condensers 
located  in  pits  in  the  basement 
beneath  the  turbine-room.  These  condensers  are  designed  ning  at  3600  r.p.m.  and  one  25-kw  induction-motor-gene 
to  give  a  vacuum  of  28  in.  with  cooling  water  at  70  deg.  ator  set,'  both  mounted  on  the  floor  of  the  turbine-rooi 
;      .  These  exciters  like  the  main  turbine  units  were  furnish' 

Injection  water  for  the  condensers  is  taken  from  Sugar      and  installed  by  the  Fort  Wavne  Electric  Works.    Contr. 
Creek,  which  flows  in   front      ^   <he  phuit.  through  a  4-ft.      of  the  station   is  centralized 'in   a  black  slate  .-iwitchboa 


Fig.     4 — Section     Through     Conden 
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-'2  ft.  long,  paralleling  the  west  wall  of  the  turbine-room  and 
containing  the  following  sections:  One  regulator  panel 
equipped  with  Tirrill  induction  regulator,  two  exciter 
panels,  two  generator  panels,  two  feeder  panels,  one  arc- 
leedcr  i^.-ino!   niiil    five   roctifier  panels,    four   iif   wliioh   arc 


Fig.     5 — Switchboard     and     Motor-Driven     Exciter. 

ircady  eijuipped  for  contrnllinj;;  the  four  fifty-lamp  W'est- 
ighouse  4-amp  metallic-flame  rectifier  sets  in  the  basement. 
besides  the  usual  complement  of  wattmeters,  ammeters, 
oltmeters,  etc.,  there  are  provided  a  synchroscope,  a  fre- 
nency-meter  and  watt-hour  meters  for  registering  the 
vinsumption  of  the  arc  and  commercial  circuits,  all  the 
'istruments.  like  the  switchboard,  being  of  Westinghouse 
lanufacture.  The  arc-rectifier  panels  and  main  oil  switches 
Te  all  provided  with   alarms  which   cause  the  continued 

nging  of  a  bell  in  case  there  is  automatic  opening  of  any 
Ircuit. 

On  the  boiler-room  division  w-all  of  the  turbine-room  is 
'lounted  a  recording  steam-pressure  gage  and  a  manometer 
}ir  registering  the  draft  of  the  stack.  The  entire  turbine- 
ioin  floor  can  be  reached  by  the  hook  of  the  hand-operated 

;-ton  Whiting  crane. 

Installed  in  the  basement,  directly  below  the  switchboard. 
;e  the  four  fifty-lamp  4-amp  Westinghou.se  metallic-flanic 

ctiBer  sets,  alongside  the  chain-operated  generator  field 
leostats  which  are  also  installed  in  the  basement.     These 

ctifier  sets  are  controlled  entirely  from  the  switchboard 

wvc,  even  the  starting  of  the  tubes  being  manipulated  by 

Iting  chains  from  handles  in  the  overhead  panels. 

,  DISTRIBUTION  TO  CUSTOMERS. 

From  the  power  house  on  overhead  pole  lines  there 
idiate,  besides  the  arc  circuits,  four  2300-volt,  three-phase 
:sders,  one  of  which  is  reserved  for  service  to  motor  cus- 
iTiers  and  the  other  three  for  lighting.  An  accompanying 
iastration  shows  one  of  the  pole  lines  leaving  the  station, 
\!iich  carries   both    arc   and   conmiercial    feeder   circuits. 

lis  line  is  built  over  a  particularly  rough  creek-bottom 
pfile,  and  the  photograph  reveals  the  excellent  alignment 
tithe  construction  in  spite  of  the  fact  that  the  irregularity 
cithe  country  necessitates  the  use  of  poles  from  40  ft.  to 
2  ft.  in  length. 

The  new  station  was  started  up  July  23.  1911,  the  local 
svice  being  converted  at  the  same  time  from  single- 
P>se,  iioo-volt,  133-cycle.  to  three-phase,  2300-volt,  60- 
c  le  operation.  This  change  was  accomplished  in  six 
d"S,  both  plants  being  kept  in  operation  during  that  time 
S'that  no  customers  were  without  service  for  more  than 
*  hour's  time  during  daylight.  The  old  plant  replaced  by 
'•  station  above  described  contained  250  kw  in  recipro- 
«ng  engine-driven  equipments  and  three  fifty-light  open- 
ai  machines,  and  had  been  in  operation  continuously  almost 
tvnty  years  since  Aug.  21,  1891. 

"here  are  1150  consumers  of  electricity  in  Crawfords- 
»ij,  which  has  a  population  of  9700.  Nearly  900  kw  in 
trisformer  capacity  is  installed,  and  there  is  a  connected 


load  of  J93  hp  in  motors.  The  major  portion  of  the  cus- 
tomers' services — 1053.  to  be  exact — have  meters. 

The  cost  of  the  completed  new  station  with  its  present 
equipment  was  $111,929,  of  which  $2,500  is  due  to  real 
estate.  When  the  plant  was  started  it  was  intended  to 
install  only  two  350-hp  boilers  and  one  300-kw  and  one 
500-kw  turbine,  the  cos!  of  the  station  with  this  equipment 
being  estimated  at  $93,000.  Knlarging  this  estimate  by  the 
same  proportion  as  the  increase  in  rating  finally  installed 
brings  the  estimated  cost  of  the  station  within  $600  of  the 
amount  actually  expended  in  its  construction.  These  figures 
are  especially  noteworthy  on  account  of  the  peculiar  re- 
quirements imposed  by  local  conditions  and  the  large  quan- 
tity of  concrete  used  in  the  construction  of  the  station, 
foundations,  tunnels  and  coal  bunkers.  Excluding  the 
200-lamp  metallic-flame  arc  equipment,  which  is  of  the 
nature  of  substation  apparatus,  and  completing  the  equip- 
ment of  the  station  to  its  designed  capacity  with  two  650- 
kva  and  one  1250-kva  turbine,  the  total  unit  cost  of  the 
plant  will  be  well  under  that  usual  for  such  stations. 

The  Crawfordsville  Electric  Light  &  Power  Company, 
which  is  the  name  under  which  the  local  business  is  car- 
ried on,  is  a  municipal  corporation  owned  by  the  citizens 
of  Crawfordsville  and  administered  since  1903  on  business 
principles  by  a  board  of  three  trustees,  one  of  whom  is 
elected  yearly  for  a  three-year  term.  Mr.  M.  W.  Bruner  is 
president  of  the  board,  Mr.  G.  B.  Luckett  secretary,  and 
Mr.  G.  F.  Huggans  treasurer.  Mr.  J.  R.  Thomas,  the 
present  manager  and  superintendent  of  the  plant,  who  is 
a  technical  graduate  of  progressive  ideas,  has  served  in 


Fig.    6 — Main    Feeder    Line. 

this  capacity  since  July  13,  1903,  several  months  in  advance 
of  the  taking  over  of  the  station  by  the  trustees.  Mr.  Elby 
Shelly  is  chief  engineer  of  the  power  station.  The  plant 
was  designed  and  its  construction  supervised  by  the  Ester- 
line  Company.  Lafayette,  Ind. 
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THE    GENERATING    AND    TRANSMISSION    SYSTEM 
OF  THE  TELLURIDE    POWER  COMPANY— II. 


Six  Generating  Stations  in  Utah  and  Idaho  Furnishing 

Energy   to    All   Electric-Railway  Systems   in    Utah, 

to    Local    Central-Station    Organizations,    Mining 

Camps,  Pumping  and    Irrigation   Projects,  Etc. 


I.V  a  previous  article  the  early  history  of  the  Telluride 
Power  Company,  from  the  first  experiments  witli  a 
3000-volt  transmission  in  1890  until  the  present  tinu'. 
was  told.  An  outline  of  the  Colorado  system  and  descrip- 
tions of  its  various  generating  stations  and  transmission 
lines  were  also  given  in  the  same  issue.  In  the  present 
article  there  is  given  the  first  part  of  a  description  of  the 
Utah  system  of  the  company. 

WATER  RESOURCES.  UTAH  DEPARTMENT. 

The  water  supply  of  the  Telluride  Power  Company  in 
Idaho  and  Utah  is  derived  from  the  Wasatch  Mountain 
drainage  area  of  the  so-called  Great  Basin  of  the  continent 
lying  at  the  west  of  the  Rocky  Mountains.  Topographicallv 
this  interior  drainage  area  is  characterized  by  isolated,  nar- 
row mountain  ranges,  trending  north  and  south  and  sep- 
arated by  broad  valleys  varying  considerably  in  altitude, 
the  general  elevation  of  the  northern  area  being  from  4000 
ft.  to  5000  ft.  with  mountains  sometimes  attaining  elevations 
of  from  10,000  ft.  to  13,000  ft.  The  chief  rivers  of  the 
Great  Basin  rise  in  the  mountains  which  form  the  eastern 
and  western  borders,  and  the  water  supply  is  derived  largely 
from  melting  snow.  The  maximum  stream  discharge 
usually  occurs  in  the  late  spring  or  early  summer,  after 
which  the  flow  decreases  to  a  mininnnn  reached  in  the 
winter. 

The  Wasatch  Mountains  drainage  area  includes  the  west- 
cm  half  of  Utah  and  small  portions  of  Idaho  and  Wyoming, 
the  streams  heading  either  in  the  mountains  or  plateaus  to 
the  south  and  discharging  into  Great  Salt  Lake  or  Sevier 
Lake.  The  principal  rivers  are  Rear.  Logan  and  W'elur. 
discharging  into  Great  Salt  Lake,  and  Provo,  American 
Fork,  Hobble  Creek  and  Spanish  Fork,  discharging  through 
Utah  Lake  and  the  Jordan  River  into  Great  Salt  Lake,  with 
Sevier  River,  discharging  into  Sevier  Lake. 

The  hydraulic  resources  of  the  company  are  very  exten- 
sive and  include  the  possible  development  of  at  least  132,000 
continuous  hp  between  existing  points  of  diversion  and  re- 
turn on  the  Bear,  Logan  and  Provo  Rivers,  Battle  Creek 
and  Jordan  River,  including  extensive  developments  in  the 
Bear  Lake  district  under  rights  secured  from  the  govern- 
ment in  1907. 

GRACE  PLANT. 

The  largest  and  most  recently  completed  plant  on  the 
system  is  located  at  Grace.  Idaho,  on  the  Bear  River.  Thi.<; 
stream  rises  on  the  northern  slope  of  the  Uinta  Mountains 
in  Utah  and  after  a  circuitous  route  through  Wyoming  and 
Idaho  it  discharges  into  the  Great  Salt  Lake.  The  annua) 
high-water  period  occurs  between  May  and  July.  At  Grace 
500  cu.  ft.  per  second  have  already  been  developed,  with  a 
gross  head  of  513  ft.  The  plant  is  located  on  the  edge  of 
the  river  at  the  bottom  of  an  escarpment,  the  river  winding 
through  a  plain  in  a  lava-walled  chasm  varying  from  50 
ft.  to  250  ft.  in  depth.  Mountains  rise  several  thousand 
feet  above  the  plain  on  both  sides,  forming  the  so-called 
Gentile  Valley. 

Water  is  diverted  from  the  Bear  River  about  5  miles 
above  the  plant,  at  a  point  where  the  cliffs  are  low 
the  diversion  being  effected  by  a  timber  crib  dam  38  ft 
high,  75  ft.  wide  and  340  ft.  long,  with  a  i6o-ft.  spiilway 
Abutment  walls  extend  8  ft.  above  the  crest.  The  forebay 
and  intake  are  adjacent  to  the  .spillway  on  the  east  side 
of  the  dam,  the  former  beiii?   formed  by  a   recess  in  the 


river  bank.  A  curtain  wall  parallel  to  the  direction  of  tht 
flow  shuts  in  the  forebay,  deflecting  ice  and  debris  to  th( 
spillway.  The  curtain  wall  extends  15  ft.  below  the  sur 
face  of  the  water  and  the  forebay  is  covered  by  planking 
to  afford  protection  against  freezing. 

INTAKE   AND   FLUME. 

The  intake,  including  a  screen  box,  is  cut  into  the  dan 
wMth  its  bottom  15  ft.  below  the  crest,  and  it  terminates  ii 
a  tapered  intake  pipe  varying  in  diameter  from  11  ft.  5  in 
at  the  head  to  8  ft.  6  in.  at  the  lower  end,  the  length  beint 


40  ft.  The  intake  proper  is  about  ^^  ft.  long  x  15.5  ft-  w" 
X  24  ft.  high,  the  screen  being  made  up  in  four  sections 
i-in.  X  6-in.  planed  lumber,  with  i-in.  spacers  betwee 
The  intake  pipe  connects  with  a  flow  line  having  a  tot 
length  of  23,221  ft.,  terminating  in  a  so-ft.  x  76-ft.  stan 
pipe  above  the  power  plant.  The  upper  4157  ft.  of  the  tic 
line  is  of  wooden-stave  construction,  the  pipe  being 
circular  cross-section  and  8.5  ft.  in  inside  diameter,  t. 
material  being  Oregon  fir.    The  stave  line  was  built  up 
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consisting  of  forty-six  staves 
hooped  by  j4-in.  rods  spaced 
he  stave  line  is  supported  on 
et  6  ft.  apart.  The  rest  of 
the  flow  line  is  composed  of^tiveted  steel  pipe  varying  in 
iliameter  from  ~.^  ft.  to  8.5  ft.,  all  piping  being  of  }4 -in- 


struction, 60  ft.  X  140  ft.  inside,  the  north  half  being  de- 
voted to  turbines,  generators,  low-tension  apparatus  and 
switchboard  and  the  remainder  to  transfomers  and  high-ten- 
sion apparatus.  A  25-ton  hand-operated  Whiting  crane 
serves  the  entire  station.  The  foundations  are  of  masonry 
carried  to  bed  rock,  and  the  foundations  of  the  generating 


teel  plate.  At  each  high  point  on  the  flow  line  a  lo-in.  air 
alve  is  installed,  seven  being  required  on  the  entire  run. 
•'our  drain  valves  are  installed  at  the  low  points  of  the  line, 
■hese  being  from  8  in.  to  10  in.  in  diameter  and  housed  in 
oncrete  chambers  with  suitable  wasteways. 
'  The  penstock  is  of  steel,  the  diameter  varying  from  7.5  ft. 
t  the  upper  end  to  6.5  ft.  at  the  lower,  the  plates  being 
rom  }i  in.  to  i  1/16  in.  thick.  The  net  head  under  full- 
pad  conditions  is  440  ft.  and  the  amount  of  water  required 
>  develop  the  full  rating  of  the  plant  is  380  cu.  ft.  per 
»cond.  The  penstock  terminates  in  a  "Y-casting,"  from 
ihich  branches  lead  to  the  turbine  equipments,  each  branch 
•ing  controlled  by  a  48-in.  hydraulically  operated  gate 
live.  The  tailrace  is  carried  in  a  concrete  tunnel  under 
le  middle  of  the  station  building. 

i  TYPICAL    ST.\TIOX    DESIGN. 

The  Grace  power  plant  illustrates  the  company's  standard 

,'droelectric  generating  station  design  when  unrestricted 

local  conditions  limiting  the 

>    and  arrangement  of  the 

'lation.     The  general  plan 

I'l  place   all   apparatus   in    a 

^quence,    carrying    the    output 

'    'he   equipment    through    the 

in  as  nearly  a  straight  line 

<5ible  and  proceeding  from 

>■  atcrwheel   intakes   to   the 

ing    transmission    circuits 

ittle  or  no  reversal  of  di- 

'1.     In  addition,  each  gen- 

■  ).;  unit  and  its  correspond- 

lectrical    equipment    and 

Sj,   with   switchboard   con- 

i  I  and  high-tension  apparatus. 

cistitutes  a  complete  station  in 

iMf,    and     can    be     operated 

eier  independently  from  or  in 

nltiple   with   the   other   appa- 

rms    in    the   plant.      This    ar- 

rigement  also  permits  the  sym- 

>r  rical  expansion  of  the  plant 

Win   the   load    conditions    de- 

mid    enlarged    facilities,    and 

'1^  absence  of  complications  in  arrangement  tends  to 
sinlify  the  labor  problem  and  render  the  installation 
™h  safer  to  operate  than  one  in  which  the  machinery  and 
wing  are  unsymmetrical. 

BUILDING. 

le  Grace  station  building  is  of  concrete  fireproof  con- 


Fig. 


units  are  of  concrete.  The  walls  are  braced  by  heavy 
buttresses  on  a  14-ft.  spacing,  and  the  roof,  which  is  of 
ferro-inclave,  cemented  outside,  is  carried  on  steel  trusses. 
Floors,  stairways  and  internal  division  walls  are  all  of 
concrete. 

GENERATING  UNITS. 

Two  turbo-generators  are  installed,  each  unit  consisting 
of  a  5500-kw,  2300-volt,  three-phase,  6o-cycle  Westinghouse 
revolving-field  alternator,  directly  driven  on  a  horizontal 
shaft  at  300  r.p.m.  by  an  inward-flow  AUis-Chalmers  re- 
action turbine,  the  runners  being  of  the  double  quarter-turn 
discharge  type.  Each  turbine  is  rated  to  deliver  8500  hp 
under  a  head  of  440  ft.,  with  a  discharge  of  204  cu.  ft.  per 
second.  Each  runner  is  provided  with  two  draft  tubes, 
which  are  joined  under  the  spiral  casing  of  the  machine 
and  which  discharge  horizontally  into  the  tailrace,  20  ft. 
beneath  the  center  of  the  shaft.  The  guides  form  the  gates 
of  the  runner  and  are  of  the  swivel  type.    Two  methods  of 


17 — Section    Showing   Generating    Unit    at   Grace   Station. 


operating  the  gates  are  available:  First,  by  a  hydraulic 
cylinder,  and,  second,  by  hand  wheel  and  gearing.  Relief 
valves  are  provided  at  the  elbows  of  quarter-turns  to  pro- 
tect the  penstock  from  pressure  fluctuations.  The  supply 
of  water  to  the  penstock  is  controlled  by  the  gates  and  no 
governors  are  installed,  as  all  slight  load  fluctuations  are 
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handled  at  Olmsted  and  Logan.  Two  loo-kw,  125-volt 
Westinghouse  exciters  arc  installed  at  the  plant,  each  being 
provided  with  a  37-in.  Felton  waterwheel  for  direct  driving, 
the  latter  being  served  with  water  through  a  lo-in.  pipe 
tapped  into  the  "Y-casting"  at  the  foot  of  the  penstock. 
The  permissible  output  of  either  exciter  is  more  than  70 
per  cent  greater  than  is  needed  for  the  two  generators. 

SWITCHING. 

The  plant  has  no  main  panel  sw'itchboard,  pedestal  equip- 
ments being  used  instead.  From  the  generators  the  low-ten- 
sion leads  are  carried  between  concrete  barriers  on  the 
basement  ceiling  to  the  usual  bus  structure  and  switching 
equipment,  the  latter  located  on  the  operating-room  floor. 
The  leads  are  insulated  with  varnished  cambric  and  carried 
on  porcelain  insulators.  Five  3300-volt  Westinghouse  oil 
switches  are  provided,  these  being  solenoid  operated  and 
fitted  for  remote  control  from  the  switching  pedestals. 
Either  generator  may  be  operated  upon  a  corresponding 
set  of  line  transformers  or  paralleled  on  a  common  bus. 
Three  control  pedestals  are  installed,  with  corresponding 
instrument  stands,  one  for  each  generator  and  correspond- 
ing line  and  a  third  for  exciters  and  ordinary  instrumental 
service.  A  small  local-service  switchboard  of  the  panel 
type  is  in  operation.  The  rheostats  of  the  generators  and 
exciters  are  operated  by  hand  wheels  in  front  of  the  con- 
trol riedestals.  The  plant  is  provided  with  two  water  rheo- 
stats for  maintaining  the  speed  regulation  in  case  of  trouble 
on  the  system,  these  being  lowered  into  the  tail  race  for 
operation,  and  the  two  being  capable  of  absorbing  the  total 
output  of  the  station.  Hand-wheel  control,  beside  the 
pedestals,  is  provided  for  this  apparatus. 

HIGH-TENSION   WORK. 

Si.x  1833-kw  transformers,  with  a  seventh  reserve  unit, 
are  installed  on  the  basement  floor  level  to  raise  the 
potential  from  2300  volts  to  about  51,000  volts  for  the 
transmission  of  energy  to  the  Logan  station.  The  trans- 
formers of  the  water-cooled  type  are  delta-connected  on 
the  low-tension  side  and  star-connected  on  the  high-tension 
side,  and  are  arranged  to  allow  operation  at  88,000  volts. 
The  high-tension  equipment  of  the  station  has  been  designed 
and  installed  with  this  ultimate  voltage  in  mind.  Three  100- 
kw  local-service  transformers  are  also  installed.  High- 
tension  leads  and  buses  are  insulated  with  varnished  cambric 
and  carried  in  tubes  of  fiber  conduit  supported  on  porcelain 
insulators  and  paraffined  wooden  pins  set  into  varnished 
wooden  framing.  The  high-tension  leads  from  the  trans- 
formers are  carried  about  8  ft.  above  the  bushings  to  dis- 
connecting switches  mbunted  horizontally  beneath  the  tim- 


19 — Low-Tension  Switches  at  Grace. 


ber  framing,  and  thence  the  leads  drop  to  the  oil-switch 
installation,  which  includes  five  88,ooo-vo!t,  remotely  con- 
trolled equipments,  located  beyond  the  transformers  on  the 
basement  floor  and  mounted  in  concrete  cells.  Disconnect- 
ing switches  are  also  provided  on  the  outer  sides  of  the 
oil  switches,  and  the  company's  standard  practice  is  to 
locate  all  disconnectors  on  a  horizontal  axis  inside  stations, 


in  order  to  avoid  tfcal  section 

the   switch,   with   the  ■    thick, 

open  the  circuit  under  Ltt, 

of  trouble  arising  in  lightnii.  s 

ning  arresters  and  choke  coi 

oil  switches  and  the  outlet  bushings  of  the  station.     The 

choke  coil-s  are  of  the  solenoid  type,  consisting  of  a  No.  3 


/oL.  58,  Xo.  22. 

parallel  trthe  falling  open  of 
eflectinge  of  being  able  to 
1  exte.gitions,  as  in  the  event 
opresters.  Electrolytic  light- 
s  are  provided  between  the 


rubber-covered  wire  wound  upon  a  cylinder  of  fibea 
conduit  12  ft.  long  x  5  in.  in  diameter.  The  disconnectina 
switches  have  a  6-ft.  break  in  each  case.  On  the  high4 
tension  side  of  the  station  two  oil  switches  control  the  out^ 
going  lines ;  one  switch  controls  each  transformer,  anj 
the  fifth  is  a  tie  switch  for  multiple  operation  of  the  two| 
halves  of  the  station.  The  high-tension  lines  leave  the 
building  through  glass  windows  4  ft.  square,  each  wire  be* 
ing  carried  in  a  2j^-m.  fiber  conduit  bushing  with  ozo- 
konite  filling,  there  also  being  an  outer  bushing  4  in.  in 
diameter.  A  grounding  device  is  installed  outside  the 
station,  provision  being  made  for  the  short-circuiting  of 
each  phase  to  the  earth  through  a  lever,  bell-crank  shaft 
and  rotating-knife  switch  equipment  operated  from  below. 
A  galvanized-iron  canopy  extends  outward  from  the  station 
wall  above  the  outgoing  leads  for  a  distance  of  about  6  ft., 
to  deflect  rain  and  snow  from  the  outlet  bushings. 

In  following  issues  will  be  described  other  generating 
stations  of  the  Utah  system  as  well  as  the  transmission 
svstems. 


THE     CHARGING    CURRENTS    OF  THREE-PHASl 
TRANSMISSION  LINES. 


Analysis  of  the  Variations  of  Charging  Currents  Whei 
One  Conductor  Is  Connected  to  Earth. 


By  George  S.  Humphrey.  i 

THE  usual  formulas  for  calculating  the  charging  cur- 
rents of  three-phase  transmission  lines  are  derive( 
on  the  assumption  that  the  conductors  are  placed  a 
the  vertices  of  an  equilateral  triangle  and  that  the  voltage 
to  ground  are  balanced  and  equal.    For  any  other  arrange 
ment  of  conductors  or  for  any  abnormal  voltage  condition  , 
a  solution  can  be  reached  only  by  resorting  to  fundaments  I 
principles.     It  is  the  purpose  of  this  article  to  point  out 
method  for  calculating  the  charging  currents  when  one  cor 
ductor  is  grounded  and  to  compare  these  values  with  th 
normal   charging   currents    for   certain   common   types  c 
construction. 

The  ordinary   formula   for  calculating  the  electrostat 
capacity  of  a  three-phase  transmission  line  is 
^      0.03883 

=  <.,<4)  ..| 

where  C  is  the  capacity  in  microfarads  between  one  wi,| 
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Fig.  18— Plan   of  Grace  Power  Station. 
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and  ground  per  mile  of  line,  d  is  the  distance  between  the 
centers  of  the  conductors,  and  r  is  the  radius  of  the  con- 
ductors. The  charging  current  /  per  mile  for  each  con- 
ductor is  then 

10'  \  3 
where  /  is  the  frequency  and  £  the  line  voltage. 

Derivation  of  Equations. — The  difference  of  potential 
between  two  points  is  defined  as  the  work  which  must  be 
done  on  a  unit  positive  charge  of  electricity  in  moving  it 
from  the  point  of  lower  to  that  of  higher  potential.  The 
work  which  is  thus  done  on  a  unit  charge  against  any 
neighboring  charge  Q  is  numerically  equal  to  2Q  times  the 
natural  logarithm  of  the  ratio  of  the  initial  to  the  final  dis- 
tance of  the  unit  charge  from  0. 

Consider  a  three-phase  transmission  line  with  conductors 
a,  b  and  c,  as  shown  in  Fig.  i.  The  distribution  of  poten- 
tial in  the  field  above  the  earth  is  the  same  as  would  exist 
if  the  earth  were  replaced  by  conductors  (7',  b'  and  c'  ver- 
tically under  a,  b  and  c,  as  far  beneath  the  earth's  surface 


-Mechanical   Arrangement  of   Real   and    Ir 
ductors. 


as  the  latter  are  above  it,  and  the  charges  on  a',  b'  and  c' 
were  equal  and  opposite  to  those  on  a,  b  and  c  respectively. 
In  the  following  discussion  the  earth  will  be  replaced  by 
three  "images"  of  the  real  conductors,  and  the  system 
rrated  as  though  it  consisted  of  six  conductors. 

Let  the  distance  from  a  to  6  =  ab. 

Let  the  distance  from  a  to  b'  =  ab',  etc. 

Let  the  charge  on  conductor  a  =  Qa- 

Let  the  charge  on  conductor  o'  =  —  Qa. 

Let  the  charge  on  conductor  b  =  Qh,  etc. 

Let  the  charging  current  for  conductor  a  =  /o. 

Let  the  charging  current  for  conductor  b  =  lb,  etc. 

Let  the  potential  of  a  above  ground  =  Vao. 

Let  the  potential  of  b  above  ground  =  Vi„. 

Let  the  potential  of  a  above  b  =  Vah.  etc. 

Let  the  radius  of  each  conductor  =  r. 

The  expression  for  the  potential  of  a  above  ground,  or 

00,  may  be  derived  as  follows:  Move  unit  positive 
harge  from  a'  to  a.    The  work  done  against  the  charge  on 

.      -,    ,       aa'  r 

•s  2^0  log  —  ;  against  the  charge  on  a  is  —  2Qa  log  — -. 

r  aa 

,'ainst   the   charge    on    b    is   20h   log   —r-   ;    against    the 

large  on  b'  is  —  20h  log——;  against  the  charge  on  c  is 
■^  ab 


-Qc  log  —  ;  and  against- the  charge  on  c'  is  —  2Qc  log  — r- 
ac  ac 

The   potential  of  a  abo've  a'   is   the   resultant  work  done 
against    all    of    the    charges,    or    f'ao'  =  4  Qo  log   —   -\- 

■^Qb  log-r-  +  42o  log  — .    Now  Foo  =  Yi  Foo'. 
°ab  ac 

Dividing  Vaa   by  2  and  solving  for  Vbo  and  Vco  in  the 
same  manner, 

Vao  =  2Qa  log  —  -f  2Qb  log  "^  +  2Qc  log 


Vto  =  2Q, 


ab' 
log  -r-  +  2Q,, 
ab 


Vco   =  2Qa  log 


ab 

bb' 


be' 


be' 
+  ^Qc  log  -^ 


+  2Qk  log h  2Q0  log 

DC 


(O 

(2) 

(3) 

These  three  independent  equations  can  be  used  to  solve 
for  the  three  unknown  charges  if  the  voltages  to  ground 
are  balanced  and  equal  or  otherwise  known.  This  is  not 
the  case,  however,  unless  the  system  is  operated  with  a 
grounded  neutral.  But  the  voltages  between  lines  can  be 
taken  as  balanced  and  equal,  and  the  charges  can  be  deter- 
mined by  using  line  voltages  instead  of  voltages  to  ground. 
In  order  to  get  an  expression  for  the  potential  of  a  above 
b  move  unit  charge  from  b  to  a.  Proceeding  as  before  and 
reducing  results 

^  ,      cb   aa'    ,      „    ,        r   ab'   ,      „    .      be  ac' ,   ^ 

F„.  =  2e„l0g--  ^+2Q.  log-  ^+  26.  l0g-5^(4) 

Tr  ^  ,      ca   ba'   ,      ^    ,      be   bb'   ,      ^    ,        r   be',   ^ 

Vic  =  20a  log—  -V  +  266  log jy+  2Qc  log  y-  — 7(5) 


'  ba   ca' 


r   cb' 


be   cc' 


^  ,       1'   <^'i'    .      ^    ,      "b   cb'    ,      ^    ,      ac   cc'   ,^ 

Fca  =  2g„log ^-f  2e(,Iog^-^  +  2Qclog 7(6) 

ca   acf  ^       °  eb   ab  r   ac 

In  these  equations  there  are  three  unknown  quantities, 

Qa,  Qh  and  Qc,  but  only  two  independent  equations,  since 

the  voltages  between  lines  must  add  up  to  zero,  and  any 

one  of  the  three  equations  can  be  derived  from  the  other 

two.     However,  the  charges  must  also  add  up  to  zero,  so 

that 

Ca  +  Qft  +  2.  +  .    .  =  0,  (7) 

and  this  equation,  together  with  any  two  of  equations  4,  5 

and  6,  makes  it  possible  to  solve  for  Qa,  Qb  and  Qc. 

aa'   ab' 
The  fractions  -r-r  -7-77,  etc.,  in  the  equations  above  are 
ba  .  bb 

very  nearly  equal  to  unity  and  may  be  so  considered  for 
all  practical  purposes.  Thus  treating  them  does  not  lessen 
very  much  the  work  involved  in  the  computations,  however. 
All  potential  differences  and  charges  in  the  equations 
given  above  are  expressed  in  fundamental  electrostatic 
units.  To  reduce  Q  to  coulombs  per  mile  take  logarithms  to 
base  10  and  multiply  the  results  obtained  from  the  equa- 

tions  by  — — ^  X  lo"*  when  V  is  expressed  in  volts. 

In  calculating  the  unbalancing  in  voltage,  etc.,  resulting 
from  a  grounded  conductor  it  is  necessary  to  know  the 
relative  time-phase  of  the  charging  current  as  well  as  its 
numerical  value.  In  solving  a  problem  it  is  most  con- 
venient to  employ  the  complex  expressions  for  the  vector 
quantities,  but  the  final  results  are  more  easily  interpreted 
when  converted  to  the  trigonometric  form. 

A  complete  solution  for  any  three-wire,  three-phase  cir- 
cuit, with  or  without  any  conductor  grounded,  can  be 
reached  by  a  proper  selection  and  combination  from  these 
seven  equations.  To  illustrate  the  method  the  solution  of 
a  few  typical  cases  will  now  be  presented. 

Illustrations. — (I)  Suppose  the  conductors  arranged  as 
shown  in  Fig.  2.  Flat  spacing;  a  and  c  each  12  ft.  from  b; 
conductor,  seven  strands  of  No.  8  B.  &  S. ;  all  conductors 
40  ft.  above  ground. 

(a).  No  conductor  grounded.  Normal.  Use  equations 
(4),  (5)  and  (7). 
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y^t  =  3-883  X  10'  (2.87e«  -  2.87Q0  —  0.2872c) 

=  s  sin  6  (4) 

l't,c  =  3-883  X  10-"  (o.287e„  +  2.87ei,  —  2.87QC) 

=  e  sin  (6— 120°)  (5) 

Qa  +  Qi  +  Qc^o  (7) 

where  I"  is  in  volts  and  Q  in  coulombs  per  mile.     Solving 
Qa  =  0.737  X  10-*  e  sin  (6  —    27°) 
Qb  =  0.809  X  lo""  e  sin  (0  —  150°) 
Qc  =  0.737  X  10"*  e  sin  (e  —  273°) 
Since  it  is  usually  desired  to  know  the  relative  amount 
by  which  normal  quantities  arc  changed  under  abnormal 
conditions,   and   charging   current   is   always   the   thing   of 
most  immediate  interest,  all  final  results  will  be  expressed 
as  the  ratio  of  the  true  charging  current  to  the  value  it 
would   have    under   normal   conditions    as    computed    from 
the  ordinary  formulas. 

.\ccording  to  the  formula  for  electrostatic  capacity  C  = 
0.0135   microfarad  per   mile.     Q  =  CE.     Therefore   Qa  — 

Q^   =   Oc   =   0.0135    — -.  =   0.780  X   10"'   (-'  coulombs  per 

\'3 
mile,  each  charge  being  in  time-phase  with  its  correspond- 
ing voltage  to  neutral. 

Dividing  the  real  values  of  Qa,  Qb  and  Qc  by  0.780  X 
10"'  c 

Qa  =  0.94  sin  (0  —    27°) 
Qi,  =  1.04  sin  (6  —  150°) 
Qc  =  0.94  sin  (6  —  273°). 
The  charging  currents  are  changed  in  the  same  ratio  as 
the  charges  and  lead  them  by  90  deg.    Hence 
la  =  0.94  sin  (6  -f    63°) 
h  =  1.04  sin  (6  —    60°) 
/c  =  0.94  sin  (6  —  183°). 
Thus  under  normal  operation  the  charging  current  of  the 
middle  conductor  is   10  per  cent  greater  than  that  of  the 
side  conductors.    It  is  4  per  cent  more  than  would  be  shown 
by  the  ordinary  formulas,  while  that  of  the  side  wires  is  6 
per  cent  less  than  would  thus  be  indicated. 

From  equations  (i),  (2)  and  (3)  the  voltages  to  ground 
may  be  found  by  using  the  values  of  Qa,  Qb  and  Qc  just 
obtained.     Expressing  these  voltages  as  the  ratio  of  the 
voltage  to  ground  to  the  balanced  voltage  to  neutral : 
f^oo  =  0.98  sin  (6 —   32°) 
Fto  =  1.03  sin  (6—  150°) 
Vco  =  0.98  sin  (6  —  268°) 
The  middle  conductor  has  a  voltage  to  ground  5  per  cent 
greater  than  the  side  conductors. 

(6)  Conductor  a  grounded.  The  ground  and  conductor 
a  now  form  one  plate  of  the  system  of  condensers,  while 
b  and  c  form  the  other  two  plates.  Let  Qg  represent  the 
charge  on  the  ground.  The  equations  which  must  be  used 
to  express  the  physical  conditions  are: 

Vab  = =  (?  sin6  .   (4) 

^1,0= =<?sin  (6— 120°)  (5) 

f"ao= =0  (I) 

Qa+Qb+Qc-\-Qo  =  0  (7) 

Solving  and  expressing  final  results  as  before : 
la  =  0.38  sin  (6+    71°) 
h=  1.3s  sin  (6—    79°) 
Ic  —  1. 31  sin  (6 —  161°) 
Ig=  1.64  sin  (6+    58°) 

I'a  =  Ia  +  Ig  =  2.02  sin  (6  +  6l°) 

/'o  is  the  total  charging  current  which  must  be  supplied 
to  the  grounded  conductor  on  the  generator  side  of  the 
ground.  From  these  results  it  is  seen  that  when  one  of 
the  side  conductors  is  grounded  its  charging  current  on  the 
side  of  the  point  at  which  it  is  grounded  away  from  the 
generator  is  38  per  cent  of  normal.  The  charging  current 
of  the  ungrounded  side  wire  is  1.31  normal,  and  of  the 
middle  wire  is  1.35  normal.  The  charging  current  supplied 
to  the  ground  is  1.64  times  the  normal  charging  current  of 
one  conductor,  and  the  total  current  supplied  to  the 
grounded  wire  at  the  generator  end  is  2.02  normal.     The 


phase  angles  between  the  various  charging  currents  are 
very  much  distorted.  The  charges  on  the  ground  and  on 
the  grounded  wire  are  not  in  time-phase,  because  a  is  not 
placed  symmetrically  with  respect  to  b  and  c. 

(c)  Conductor  b  grounded. — -In  this  case  the  ground 
and  conductor  b  form  one  plate  of  the  system  of  con- 
densers, while  a  anil  c  form  the  other  two  plates. 

Vab  = =  e  sin  6  (4) 

Fie  = =  e  sin  (9— 120°)  (5) 

l''bo  = =0  (2) 

Q<^  +  Qi+Qc  +  Qs  =  o  (7) 

.Solving  and  reducing: 

Ia=  1.37  sin  (6 -f    85°) 
/i,  =  o.50sin(6 —    60°) 
Ic=  1.37  sin  (6  —  205°) 
^»=  1-73  sin  (9—    60°) 
/';,  =  2.23  sin  (6 —    60°) 
When   the   middle   conductor   is   grounded    its   charging 
current  on  the  side  of  the  point  of  ground  away  from  the 
generator  is  50  per  cent  of  normal,  and  the  total  charging 
current  which  must  be  supplied  to  it  at  the  generator  end 
is  2.23  normal,  as  compared  with  2.02  normal  when  a  side 
wire  is  grounded.     The  charging  current  of  the  side  wires 
is   1.37  normal,  and  that  to  ground  is   1.73  times  the  nor- 
mal  charging  current   of  one   conductor.     The   charge   on 
the  ground  is   in   time-phase  with   that   on   the   grounded 
wire,  since  b  is  placed  symmetrically  with  respect  to  the 
other  two  conductors. 

To  show  the  results  for  two  other  common  types  of  con- 
struction and  also  to  illustrate  the  effect  of  an  overhead 
ground  wire,  two  other  arrangements  of  conductors  will 
now  be  considered,  namely,  equilateral  triangular  spacing, 
with  and  without  an  overhead  ground  wire. 

(II)  Equilateral  triangular  spacing.  Conductors  6  ft. 
apart  and  No.  o  B.  &  S. ;  vertex  upward ;  base  of  triangle 
2~,  ft.  above  ground. 

The  equations  used  in  the  preceding  problem  apply  in 
the  corresponding  cases  here.  Only  the  results  will  be 
given. 

(a)  No  conductor  grounded.     Normal.  , 

/o  =  i.ooi  sin  (6  +      9-9°) 

/j  =  i.ooo  sin  (G —    60.0°) 

Ic  —  i.ooi  sin  (6  —  179.9°) 
Vao  =  0.99    sin  (0 —    ^i°'> 
Fso  =  1.02  sin    (9 — 150°) 
Fco=  0.99  sin    (9  —  269°)  ; 

(b)  Conductor  a  grounded. 

la  =  0.52  sin  (9  4-    61°) 

/^  =  1.29  sin  (9 —    78°) 

/(,  =  1.32  sin  (6 — 162°)  j 

Ia=  1.43  sin  (9-f    59°) 

/'o  =  1.95  sin  (9  +    60°) 

(c)  Conductor  b  grounded. 

Ia=  1.33  sin  (9+  79°) 
^6  =  0-53  sin  (9 —  60°) 
Ic=  1.33  sin  (9  —  199°) 
Ig  =  1.47  sin  (9 —  60°) 
/'i,  =  2.00  sin  (9 —    60°) 

(III)  Same  as  (II)  with  a  0.25-in.  ground  wire  strung 
3  ft.  vertically  above  conductor  b. 

The  fundamental  equations  must  now  be  revised  to  in- 
clude the  effect  of  the  charge  which  is  on  the  ground  wire 
Denote  the  ground  wire  by  j  and  its  radius  by  i?».  Thi 
equations  are  derived  in  the  same  manner  as  before,  anc 
when  reduced  are  as  follows: 

V„o  =  20„  log  —  +  20b  log  %  -f  20c  log  ~  +  2(?.,  log^ 

r  "  ab  "  ac  "-' 


2Qa  log  ~  +  20j  los 

ab 


bV 


2Qc^oi^  +  2Q.^o4 


"sbc 


J 
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r„  =  2Qa  log  ^  +  20,  log  ^  +  2e„  log  ^  +  2Q.  log  ^ 

(10) 
.,  „   .      ob  aa'  r    ab'  be   ac' 

Vol,  =  2Qa  log TT  +  20t,  log  --r-  -tt;  +  20c  log  ^  — 

r    ab  °  ab   bb  ac   be 

_    .       bs  as' 
+  ^e.log-^  (11) 

F».  =  2G.l0g£^^+20.l0g^^+2g.l0g^^ 

ba  ecf  °    r   cb  be   ee 

+  2Q,\0g"K  (12) 

OS    cs 

Qs  bs  c  f '  ^^' 

I  ■«  =  2e„  log (-206  log  --+22^  log  ^  +  2(3,  log  — 

aj  oj  cj  i<j 

(13) 

(o)  A'o  conductor  grounded.    Normal. 

The  proper  equations  are: 

Vab  = =esine  (11) 

Vbc= =esin(e — 120°)  (12) 

V.o= =0  (13) 

Qa  +  Qo+Qc^O 

Q'  +  Qo  =0 

Solving  and  reducing  results  to  the  usual  form : 

/a  =  l.oi  sin  (6 -r    60.5°) 

/(,=  1.02  sin  (0 —   60.0°) 

Ic  =  i.oi  sin  (6 —  180.5°) 

/,  =  0.13  sin  (e  —  240°) 

/j  =  0.13  sin  (6 —  60°) 
The  addition  of  the  ground  wire  has  increased  the  charg- 
ing current  of  the  side  wires  by  i  per  cent  and  of  the 
middle  wire  by  2  per  cent.  Without  the  ground  wire  the 
charging  current  of  the  side  wires  is  a  little  more  than 
that  of  the  middle  one,  while  the  reverse  is  true  when  the 
ground  wire  is  added.  It  is  interesting  to  note  that  the 
current  in  the  ground  wire  is  13  per  cent  of  the  charging 
current  of  a  line  conductor  and  is  opposite  in  time-phase 
to  the  charging  current  of  the  middle  wire.  The  ground 
wire  and  the  ground  together  form  a  conductor  on  which 
charges  are  induced  by  the  charges  on  the  line  conductors. 
To  find  the  voltages  to  ground,  substitute  the  values  of 
Qa,  Qb  and  Oc  just  found  in  equations  (8),  (9)   and  (10). 

Vao  =  1.02  sin  (6 —    28°) 

Vbo  =  0.97  sin  (6—150°) 

Vco  =  1 .02  sin  (6  —  272°  ) 

(b)  Conductor  a  grounded. 

Vab  = =  esinO  (11) 

Vbc= =  e  sin  (6 — 120°)  (12) 

Vac= =0  (8) 

yso= =0  (13) 

Qa+Qb+Qc+Qg+Q,  =  0 

Solving  and  reducing: 

la  =  0.45  sin  (6+  59°) 
/(,  =  1.44  sin  (9 —  81°) 
Ic  =  1.35  sin  (6—159°) 
/«  =  0.53  sin  (6+  74°) 
Ig=  1. 19  sin  (6+    56°) 

I'a  =  la  +  h  +  Ig  =  2.17sin  (6-^6l°) 

(c)  Conductor  b  grounded. 

Vab= =  e  sin  6  (11) 

Vbc= =  s  sin  (6— 120°)  (12) 

Vbo= =0  (9) 

V,o= =0  {\?,^ 

Qa  +  QbfQc  +  Q,  +  Q,  =  o 
Solving  and  reducing: 

/„=  1.35  sin  (6+    80°) 

/ft  =  0.44  sin  (9 —    60°) 

Ic=  1.35  sin  (6  —  200°) 

/«  =  o.30sin(6 —   60°) 

Ig  =  1.33  sin  (6 —   60°) 

/'(,  =  Ij  +  I, -f  Ij,  =  2.06  sin  (6  —  60°  ) 
Without  the  ground  w-ire  the  maximum  charging  current 


with  a  grounded  conductor  is  2.00  normal  and  occurs  when 
the  middle  w-ire  is  grounded.  With  the  ground  wire  the 
maximum  charging  current  is  2.17  normal  and  occurs  when 
a  side  wire  is  grounded. 

Increasing  the  number  of  conductors  involved  adds 
greatly  to  the  complexity  of  the  equations,  but  the  same 
theory  applies  in  any  case. 

Summary. — .A.  grounded  conductor  produces  about  the 
same  relative  effect  for  all  types  of  construction  which  are 
used  in  practice.  In  general,  with  one  conductor  grounded 
the  charging  current  of  the  two  ungrounded  conductors 
becomes  approximately  1.35  normal  and  that  of  the 
grounded  conductor  on  the  side  of  the  ground  away  from 
the  generator  approximately  0.50  normal ;  the  total  charg- 
ing current  which  must  be  supplied  to  the  grounded  con- 
ductor is  approximately  2.10  normal. 


THICKNESS  OF   ELECTRIC    AND    THERMAL 
INSULATION. 


Determination  of  the  Relative  Thicknesses  of  Insulation 

for  Different  Cores  in  Order  to  Retain  the  Same 

Resistance  and  Same  Dielectric  Strength. 

By  Carl  Hering. 

WHEN  a  wire  of  circular  section  is  covered  with  a 
layer  of  insulation  problems  concerning  the  so- 
called  insulation  resistance  may  involve  the  calcu- 
lations of  the  resistance  of  the  insulation,  hence  of  a  tube 
or  hollow  cylinder  from  the  inside  cylindrical  surface  to 
the  outside  one.  The  length  of  the  path  of  the  current, 
therefore,  is  the  thickness  of  the  insulation,  and  the  cross- 
section  of  the  path  is  a  cylindrical  one  varying  from  the 
smaller  inside  surface  to  the  larger  outside  one;  that  is, 
it  is  not  constant,  but  flares.  The  same  problem  occurs  in 
the  thermal  insulation  of  steam  pipes,  cylindrical  boilers, 
cylindrical  electric  furnaces,  etc. 

The  question  therefore  arises,  What  shall  be  taken  as 
the  correct  average  cross-section  in  the  calculations?  It 
can  readily  be  shown  that  the  usual  rough  rule,  to  take  the 
ordinary  arithmetical  average  between  the  inside  and  out- 
side, is  not  rigidly  correct,  and  in  fact  is  quite  erroneous 
when  the  flare  is  great,  as,  for  instance,  in  the  case  of  a 
thick  insulation  on  a  small  wire.  It  should  be  used  only 
for  thin  layers  on  large  diameters,  and  even  then  it  is  only 
approximate. 

Owing  no  doubt  to  the  fact  that  the  correct  formula  is 
not  readily  found  in  books  and  that,  as  given  by  physicists, 
it  involves  so-called  natural  or  Naperian  logarithms,  which 
are  troublesome  and  not  readily  available,  calculations  of 
this  kind  are  not  made  as  often  as  they  ought  to  be  in 
order  to  proceed  more  intelligently  in  making  specifications, 
and  the  lack  of  such  calculations  may  at  times  lead  to  quite 
erroneous  conclusions.  For  instance,  in  a  recent  case  in 
the  writer's  practice  a  specification  was  found  to  call  for 
two  sizes  of  rubber-covered  wire.  The  thickness  of  insu- 
lation of  the  larger  one  was  required  to  be  40  per  cent 
greater  than  that  of  the  smaller  one,  and  this  greater  thick- 
ness was  supposed  to  give  it  a  correspondingly  better 
insulation,  as  the  insulation  called  for  was  also  about  40 
per  cent  greater.  The  same  quality  of  insulation  was  im- 
plied because  the  mechanical  test  w^as  the  same  for  both. 
Calculations  with  the  correct  formula,  however,  showed 
that,  notwithstanding  the  greater  thickness  of  the  rubber, 
the  insulation  resistance  would  not  only  not  be  greater  but 
would  be  actually  less  than  with  the  thinner  one.  The  ex- 
planation is  in  part  that  the  surface  of  the  core  of  the  larger 
wire  was  considerably  more  than  40  per  cent  greater; 
hence  this  more  than  counteracted  the  increased  thickness 
of  insulation.     This  shows  that  it  is  sometimes  advisable 
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to  make  the  correct  calciilaiioiis,  as  the  conditions  may  be 
deceptive. 

The  purpose  of  the  present  article  is  to  point  out  and 
liscuss  some  of  the  results  obtained  from  the  rigidly  cor- 
rect formula,  and  to  show  those  who  may  shrink  from 
attempting  to  use  formulas  containing  unfamiliar  factors 
that  it  is  not  at  all  a  difficult  one  to  use. 

The  rigidly  correct  formula  for  such  cylinders,  as  de- 
liiced  by  the  physicist,  is 


2  7t  i,  (I 


(I) 


in  which  R  is  the  total  resistance  in  ohms,  r  the  specific 
resistance  (resistivity)  in  ohms  per  centimeter  or  inch  cube, 
L  the  axial  length  of  the  cylinder,  D  the  outside  diameter 
and  d  the  inside  diameter,  all  three  in  centimeters  or  inches. 
Of  course,  either  inches  or  centimeters  must  be  used  con- 
sistently throughout.  R  and  r  may  both  be  in  megohms  or 
in  thermal  ohms*  in  the  case  of  thermal  insulation. 

As  tables  of  the  common  logarithms  are  generally  more 
readily  accessible  and  more  familiar  to  work  with,  this 
formula  is  best  reduced  to  the  following  simple  form : 

R  =  0.366468  -z-   com.  log.    —  •  (2) 

L  d 

For  routine  calculations  this  could  be  further  reduced  to 
avoid  uncomfortably  large  numbers.  The  fraction  D/d 
will  a'ways  be  greater  than  unity,  hence  will  never  involve 
the  troublesome  negative  coefficients.  The  last  factor 
"common  logarithm  D/d"  merely  means  that  the  logarithm 
of  the  quotient  of  D/d  should  be  used  and  not  the  quotient 
itself.  This,  of  course,  requires  to  be  found  from  tables. 
Those  familiar  with  logarithms  will  subtract  the  log.  of  d 
from  the  log.  of  D,  and  the  result  will  be  the  desired  figure. 
Many  useful  deductions  can,  however,  be  made  without 
using  logarithms  at  all. 

For  instance,  if  two  wires  of  different  sizes  are  to  have 
the  same  insulation  resistance  per  mile,  or  if  two  different 
steam  pipes  are  to  be  equally  well  insulated  thermally,  so 
that  the  loss  of  heat  is  the  same — that  is.  if  R  remains  the 
same,  as  well  as  r  and  L — it  follows  from  the  formula  that 
the  quotient  of  the  outside  diameter  of  the  insulation 
divided  by  the  inside  diameter  must  always  be  the  same. 
Fig.  I  shows  graphically  how  greatly  the  thickness  of  the 
insulation  must  therefore  increase  when  the  cores  increase 
in  diameters  from  i  to  2,  3,  4  and  5,  the  smaller  one  repre- 
senting about  13/64  in.  thickness  of  insulation  on  a  No.  10 
B.  &  S.  core,  the  outside  diameter  being  therefore  five  times 
that  of  the  core;  hence  i3/rf  =  5.  For  convenience  the 
deductions  will  here  be  given  in  terms  of  the  diameter  of 
the  smallest  wire  taken  as  unity.  Although  the  thickness 
of  the  insulation  of  the  larger  one  is  five  times  as  great 
as  that  of  the  smaller,  the  insulation  resistance  is  only  the 
same.  This  shows  that  it  becomes  very  expensive  to  insu- 
late the  larger  wires  to  the  same  insulation  resistance  as  the 
smaller  ones. 


In  order  to  show  how  rapidly  the  cost  of  the  insulation 
increases  let  it  be  assumed  that  the  insulation  of  the  larger 
wire  is  made  25  per  cent  less.  Then,  from  the  formula, 
log.  D/d  must  be  25  per  cent  less.  Originally  D/d  =  5 
hence  log.  5  =  0.69897;  three-quarters  of  this  is  0.52423, 

•"Thermal  Resistance  and  Conductance;  the  Thermal  Ohm  and  Ther- 
mal Mho."  By  Carl  Hering.  M-.'tallurgical  and  Cliemical  Engineering 
Jan.,  1911,  p.  13. 


hence  this  is  the  log.  of  D'/d,  in  which  D'  is  the  niew  diam- 
eter. As  d  =  5,  add  the  log.  of  5  to  this  latter  log.,  giving 
1.22320;  the  number  for  which  this  is  the  log.  is  16.72, 
which  is  therefore  the  outside  diameter  when  the  insulation 
is  25  per  cent  less.  This  is  shown  in  the  outer  dotted  circle 
in  Fig.  2,  the  outside  diameter  having  formerly  been  25. 
The  thickness  of  insulation  has  therefore  been  reduced 
from  10  to' 5.86,  or  nearly  as  much  as  one-half. 


Fig.  2 — Relative   Diameters  for  Various  Percentages  of   Insulation. 

But  the  saving  in  amount  of  insulation  material  is  far 
greater.  The  cross-sectional  areas  of  the  insulation  in  the 
two  cases  are  471.4  and  198.9;  the  former  is  therefore  237 
per  cent  of  the  latter.  Hence  this  25  per  cent  dilfference  in 
insulation  resistance  requires  much  more  than  double  the 
material  of  the  lower  resistance  wire.  Or,  in  other  words, 
to  allow  a  reduction  of  only  25  per  cent  in  the  resistance 
reduces  the  required  insulation  material  to  considerably 
less  than  half.  This  slightly  higher  insulation  is  therefore 
dearly  bought. 

Making  these  same  calculations  for  one-half  the  original 
resistance  reduces  the  outside  diameter  to  11. 18,  as  shown 
by  the  middle  dotted  line  in  Fig.  2.  The  thickness  of  the 
insulation  is  then  reduced  from  10  to  3.09,  or  to  less  than  a 
third ;  and  the  section  of  the  insulation  will  then  be  78.6, 
or  just  one-sixth.  That  is,  there  is  a  saving  of  five-si-xths 
of  the  insulation  material  if  the  insulation  resistance  is 
reduced  to  one-half;  or,  in  other  words,  it  takes  six  times 
as  much  material  to  double  the  insulation  resistance  of  that 
wire. 

Again,  repeating  the  calculations  for  a  reduction  to  one- 
quarter  of  the  original  gives  an  outside  diameter  of  7.48, 
as  shown  by  the  smallest  dotted  circle.  The  thickness  is 
then  reduced  from  10  to  1.24,  or  to  one-eighth,  and  the 
cross-section  to  24.2,  or  to  nearly  one-twentieth  of  the 
original.  That  is,  to  increase  the  insulation  by  300  per 
cent  requires  twenty  times  the  amount  of  insulation  mate- 
rial in  this  case. 

In  view  of  the  above  it  seems  to  be  unnecessarily  ex- 
travagant to  specify  the  same  high  insulation  for  larger 
wires  as  for  smaller  ones  when  the  insulating  material  is 
expensive,  like  rubber.  The  leakage  of  energy  through 
such  high  insulation  is  certainly  not  worth  such  expense  to 
save,  hence  it  cannot  be  the  criterion.  For  a  20-mile  cir- 
cuit of  No.  6  cable  of  2000  megohmns  per  mile,  with  6001) 
volts,  the  leakage  loss  is  only  about  one-third  of  a  watt. 

If  it  is  thought  that  this  leakage  gradually  deteriorates 
the  insulation  and  should  therefore  be  small,  then  it  would 


Fig.   3— Relative   Diameters  for  Same    Leakage   Dsnsity   or   Break- 
Down    Voltage. 

be  more  rational  to  allow  the  same  leakage  current  per 
square  inch  of  inside  surface  of  the  insulation  for  large 
and  small  wires.  This  would  mean  approximately  the 
same  thickness  of  insulation  for  all  sizes  and  would  reduce 
the  allowable  insulation  resistance  very  greatly  for  larger 
cables.  In  fact,  the  insulation  would  then  actually  be 
slightly  thinner  for  the  larger  wires.  On  this  basis  the 
insulation  would  be  about  as  shown  in  Fig.  3. 
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For  high  voltages  it  would  seem  that  the  thickness  of 
insulation  of  large  wires  would  be  governed  more  by  the 
breakdown  test  than  by  the  insulation  resistance,  and  in 
that  case  the  tliickiiess  of  insulation  would  again  be  equal 
for  large  and  small  wires  for  the  same  voltage,  as  in 
F'g-  3- 

I  f  mechanical  considerations  govern  the  thickness,  it  may 
be  cheaper  to  strand  the  wire,  or  if  stranded  to  use  thinner 
strands,  so  as  to  make  it  more  flexible. 

in  the  tliermal  insulation  of  steam  pipes  the  only  two 
factors  are  the  value  of  the  energy  of  the  steam  saved  and 
the  cost  of  the  insulation  necessary  to  save  it.  When  the 
present  writer  published  a  discussion  of  this  and  other 
similar  rigid  formulas  some  years  ago  a  foreign  steam 
engineer  in  applying  them  to  the  customary  practice  in 
steam-pipe  insulation  in  this  country  found  the  commer- 
cially interesting  fact  that  the  insulation  was  too  thick,  as 
the  steam  energy  saved  by  the  excessive  thickness  did  not 
warrant  the  cost;  that  is,  a  somewhat  thinner  insulation 
would  be  more  economical  when  both  the  factors  were 
considered. 

Returning  again  to  Fig.  i,  the  current-carrying  capaci- 
ties of  the  cores  may  be  assumed  to  be  proportional  to  their 
cross-sections.  Dividing  the  cross-sections  of  the  insula- 
tion by  that  of  the  wire,  in  each  of  those  five  cases,  gives 
a  constant,  in  this  case  24;  that  is,  the  volume  of  the  in- 
sulation is  twenty-four  times  that  of  the  wire  core.  This 
means  that  when  the  insulation  resistance  is  the  same  for 
different  sizes  of  wire  the  amount  of  insulation  increases 
in  the  same  proportion  as  the  cross-section  of  the  wire; 
that  is.  for  a  given  insulation  resistance  the  weight  of 
insulation  per  circular  mil  of  the  core  is  the  same  for  all 


sizes.  It  can  be  shown  mathematically  that  this  follows 
directly  from  the  above  formula.  There  is  therefore  no 
insulating  material  saved  by  using  one  large  wire  instead  of 
two  smaller  ones  which  together  equal  the  larger  one  in 
cross-section  of  copper. 

When,  however,  the  thickness  of  insulation  is  the  same 
for  all  sizes  of  core,  as  shown  in  Fig.  3,  in  which  it  is 
governed  not  by  the  megohms  per  mile  but  by  equal  break- 
down voltages  or  by  approximately  equal  current  densities 
of  the  leakage  through  the  insulation,  as  above  described, 
then  there  will  be  very  considerable  savings  of  insulation 
material  as  the  wire  becomes  larger.  The  amount  of  in- 
sulation then  increases  approximately  as  the  diameter  (ac- 
curately it  increases  slightly  less  than  the  diameter),  hence 
as  the  square  root  of  the  circular  mils.  A  wire  of  twenty- 
five  times  the  section,  as  in  Fig.  3,  would  therefore  require 
only  about  five  times  the  weight  of  insulation,  instead  of 
twenty-five  times,  as  in  Fig.  i. 

Another  use  which  can  be  made  of  the  above  rigid 
formula  is  to  find  the  correct  specific  resistance  (resistivity) 
of  the  insulation  material  from  the  megohms  per  mile  of 
a  wire  of  given  size  and  insulation  thickness. 

One  has  merely  to  substitute  the  known  values  for,  say, 
I  mile  or  i  ft.  and  solve  for  r. 

For  instance,  a  No.  10  B.  &  S.  okonite  wire  with  5/32-in. 
insulation  is  said  to  have  an  insulation  resistance  of  5300 
megohms  per  mile.  Hence,  using  megohms  for  both  R 
and  r,  and  inches  for  the  length :  7?  =  5300,  L  =  5280 
X  12  =  63,360;  0  =  0.4144;  rf  =  0.1019;  common  log.  D/d 
=  0.60959.  Hence :  r  =  5300  X  63,360  -^  (0.36647  X 
0.60959)  =  1,500,000,000  megohms  for  a  cube  of  the  mate- 
rial having  sides  i  in.  in  length. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


USING  ELECTRICITY  ECONOMICALLY. 


The  Union  Gas  &  Electric  Company,  of  Cincinnati,  in  its 
new  magazine  bearing  the  curious  title  ? — and  the  Ansii'er, 
makes  a  point  of  educating  its  customers  in  the  economical 
use  of  its  service.  Following  are  some  of  the  pertinent 
phrases  used  as  running  heads  across  the  pages;  "Every 
lighted  lamp  not  actually  utilized  robs  you."  "Always  ex- 
tinguish lamps  when  leaving  the  room."  "Neighbors  can't 
remedy  your  complaints :  tell  us."  "When  a  lamp  gets 
smoky  renew  it."  "An  unoccupied  room  needs  no  lighted 
lamp."  "Don't  bore  your  friends  with  complaints;  tell  us." 
"It's  easy  to  turn  oflf  a  lamp  and  it  saves  money."  "Bring 
ur  troubles  to  use;  others  can't  help  you." 


DECORATIVE  STREET  LIGHTING  IN  LOUISVILLE. 


The  marked  success  which  has  been  secured  by  those 
interested  in  the  erection  of  ornamental  illuminating  stand- 
ards in  the  business  district  of  Louisville  has  created  much 
enthusiasm  among  the  merchants.  A  permanent  organiza- 
tion of  retailers  along  Market  Street,  from  Second  to 
Seventh  Street,  upon  which  the  standards  are  now  being 
erected,  following  their  adoption  on  two  blocks  of  Jefferson 
Street  recently,  is  to  be  formed,  and  a  celebration  of  the 
opening  of  the  Market  Street  "white  way"  is  being  planned. 
An  electric  carnival  has  been  suggested,  and  it  is  expected 
that  this  idea  will  be  taken  up  in  a  definite  way  in  the  near 
future.  The  desire  on  the  part  of  the  merchants  to  improve 
their  thoroughfare,  which  was  created  by  the  "white  way" 
project,  has  extended  to  other  branches  of  work,  and  the 
questions  of  street-railway  facilities,  better  paving,  etc.,  are 
low  being  discussed  as  well. 


PORTABLE  CENTRAL-STATION  SERVICE. 


A  resident  of  Brooklyn,  N.  Y.,  whose  factory  is  supplied 
with  energy  from  the  mains  of  the  Edison  Electric  Illumi- 
nating Company  lives  in  one  of  the  suburban  districts  of  the 
city  at  a  considerable  distance  from  the  present  lighting 
mains.  In  order  to  have  electric  light  from  the  company 
this  enterprising  customer  goes  to  his  office  each  day  in  his 
electric  runabout,  puts  spare  batteries  on  charge  on  the 
central-station  system  until  the  day  is  over,  and  then  hastens 
home  in  the  electric  vehicle,  connects  the  batteries  to  the 
house-wiring  system,  and  sits  down  to  enjoy  the  evening 
in  his  electrically  lighted  home. 


WHY  THE  MOTOR  SAVED  0"VER  THE  GAS  ENGINE. 


The  owner  of  a  grain  elevator  at  Mount  Morris,  III., 
which  had  been  operated  by  a  gas  engine,  found  himself 
suddenly  in  need  of  additional  power,  and  Mr.  L.  R.  Spauld- 
ing,  the  local  electrical  manager,  was  asked  to  estimate  the 
cost  of  installing  and  operating  a  motor.  He  was  told  that 
the  7J^4-hp  gasoline  engine  was  run  continuously  ten  hours 
each  day,  but  when  he  submitted  his  motor  estimate  based 
on  this  performance  the  elevator  operator  objected  that 
the  cost  of  electric  drive  was  out  of  the  question  in  view  of 
the  cheaper  operation  of  the  gas  engine. 

Unable  to  understand  the  difference,  the  central-station 
man  went  down  to  look  over  the  outfit.  To  his  surprise  he 
found  that  the  actual  load  involved  lasted  only  three  minutes 
at  a  time,  at  long  intervals.  But  on  account  of  the  difficulty 
of  starting  the  engine  was  perforce  allowed  to  run  con- 
tinuously during  the  day.  Correcting  the  first  estimate,  a 
new  proposition  was  then  submitted  to  the  elevator  owner, 
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who  authorized  the  installation  of  a  i5-hp  motor.  While 
this  machine  is  perhaps  unnecessarily  large  for  the  load  it 
carries,  its  surplus  rating  is  often  of  value  for  starting  a 
stalled  or  jammed  load  on  the  elevator.  The  cost  of  operat- 
ing this  15-hp  motor  just  about  equals  the  cost  of  the  kero- 
sene formerly  burned  in  stoves  to  keep  the  gas-engine  outfit 
warm  enough  to  run. 


CENTRAL-STATION  ELECTRIC  TRUCK. 


The  Kentucky  Electric  Company,  of  Louisville,  has  pur- 
chased and  is  putting  into  service  a  i-ton  electric  truck, 
manufactured  by  the  Kentucky  Wagon  Manufacturing 
Company,  of  Louisville.  The  truck  is  equipped  with  an 
express  body  and  will  be  used  by  the  distribution  depart- 
ment for  lamp  deliveries  and  general  emergency  purposes. 
As  it  is  one  of  the  few  electric  trucks  in  Louisville,  it  is 
believed  that  it  will  serve  as  an  advertisement  for  the  elec- 
tric vehicle  generally  and  indirectly  develop  new  business 
for  the  company.  The  equipment  of  the  truck  for  use  in 
trouble  calls  is  somewhat  out  of  the  ordinary,  including  a 
blower  operated  by  an  independent  motor  attached  to  the 
storage  battery  of  the  vehicle,  the  blower  being  taken  into 
manlioles  for  the  purpose  of  supplying  fresh  air  and  driving 
out  foul  air  during  the  operations  of  the  workmen.  This 
is  expected  to  prevent  accidents  and  to  increase  the  effi- 
ciency of  the  workmen.  Electric  lamps  lighted  from  the 
storage  battery  will  be  carried  into  manholes. 


"USE  ELECTRICITY." 


Mr.  W.  E.  Clement,  contracting  agent  for  the  New  Or- 
leans Railway  &  Light  Company,  does  not  let  an  oppor- 
tunity pass  to  remind  even  those  to  whom  he  addresses 


Back   of    Envelope    Used    for    Advertising    Purpose. 

business  correspondence  to  "use  electricity."  Herewith  is 
reproduced  the  back  of  the  envelope  used  by  the  commercial 
department  of  the  New  Orleans  company,  which  tells  its 
own  story  in  big  red  letters. 


A  LARGE  PUMPING  MOTOR  LOAD  FOR  THE 
OMAHA  COMPANY. 

The  Omaha  Electric  Light  &  Power  Company,  of  Omaha, 
Neb.,  is  now  negotiating  with  the  Union  Stockyards  Com- 
pany, of  South  Omaha,  for  electric  pumping  of  its  water 
supply,  offering  a  rate  for  this  service  that  will  effect  an 
enormous  saving  over  the  present  cost  of  purchasing  water 
from  the  city.  The  packing  industries  in  the  Union  Stock- 
yards district  use  about  11,000,000  gal.  of  water  daily,  at  the 
present  time  paying  the  city  4.5  cents  1000  gal.  The  central- 
station  company  offers  to  deliver  this  quantity  of  water 


from   wells,  against  a  total   head  of  300   ft.,  at   1.35  cents 
per  gal. 

The  source  of  this  water  supply  will  be  sixty  or  seventy 
wells,  40  ft.  to  60  ft.  deep,  from  which  the  water  will  be 
lifted  by  compressed  air  into  a  low-level  compensating 
reservoir.  About  200  hp  in  motor-operated  compressors 
will  be  required  to  furnish  the  compressed  air  for  these 
air-lifts.  From  the  compensating  reservoir  at  the  level  of 
the  river  bank  three  or  four  direct-connected,  motor-oper- 
ated centrifugal  pumps  will  thence  raise  the  water  through 
a  vertical  height  of  250  ft.  to  the  distributing  reservoir  on 
the  hilltop,  from  which  it  will  be  supplied  to  the  stockyards 
consumers  by  gravity.  The  pumping  station  will  have  a 
capacity  for  delivering  7000  gal.  of  water  per  minute, 
and  will  require  a  total  equipment  of  750  hp  in  motors. 


NEWSPAPER  CENTRAL-STATION  PUBLICITY. 


Several  electric  companies  in  Tennessee  have  been  using 
more  than  an  average  amount  of  newspaper  publicity  in 
creating  general  good-will  and  securing  new  business. 
Among  the  prominent  companies  which  are  doing  advertis- 
ing work  are  the  Chattanooga  Railway  &  Light  Company 
and  the  Nashville  Railway  &  Light  Company. 

The  former  used  recently  a  page  display  in  which  the 
work  of  the  company  was  discussed  and  the  various  phases 
of  its  service  referred  to.  The  company  stated  that  it  is 
now  lighting  5500  homes  in  Chattanooga.  The  develop- 
ment of  electric  specialties  is  indicated  by  the  fact  that  2200 
electric  irons  are  in  use.  Ninety  electric  signs  are  in- 
stalled, all  lighted  by  the  company,  and  electric  power  is 
being  served  to  the  extent  of  3340  hp.  One  manufacturer 
recently  contracted  for  800  hp.  The  Nashville  central  sta- 
tion featured  in  a  recent  display  advertisement  the  fact 
that  President  Taft,  during  his  recent  visit  to  Nashville, 
turned  the  current  into  a  big  sign  which  carries  the  legend 
"Nashville  Offers  Opportunity,"  which  has  been  adopted 
as  the  official  slogan  of  the  business  organizations.  In  this 
connection  it  exploited  the  value  of  electric  signs  from  a 
publicity  standpoint.  "The  electric  sign  identifies  your 
place  of  business — it  burns  your  name  into  the  minds  of  the 
people,"  the  company  declared. 


ONE  CENTRAL  STATION'S  "UPLIFT"  POLICY 
AMONG  ITS  FARMER  FRIENDS. 


As  already  noted  in  these  columns,  the  Liberty  Light  & 
I'ower  Company  furnishes  electric-lighting  service  from  its 
32  miles  of  13,200-volt  and  6600-volt  transmission  lines  to 
a  number  of  farmers  in  the  vicinity  of  Richmond  and 
Liberty,    Ind. 

As  the  result  of  his  experience  with  this  class  of  service, 
Mr.  Robert  S.  Ashe,  president  and  manager  of  the  com- 
pany, declares  that  the  farmer  is  hardly  to  be  regarded  as 
a  profitable  customer,  since,  indeed,  such  service  has  not 
paid  its  way  financially  even  when  the  farmer  furnishes  all 
construction  material,  transformers,  etc.  The  farm  own- 
ers in  the  neighborhood  of  Liberty  and  Richmond  are  very 
prosperous,  but  at  this  time  they  are  using  their  electric 
service  only  for  lighting.  Their  characteristic  thrift  and 
economy  apply  equally  well  to  their  consumption  of  kilo- 
watt-hours, and  as  a  result  their  bills  usually  run  quite  low. 
The  company  makes  a  minimum  "transformer-loss"  charge 
of  $1  a  month  for  each  customer.  During  the  winter 
months,  however,  some  of  the  farm  bills  average  $2  to 
$2.50,  the  rate  for  energy  being  13  cents  per  kw-hour. 
Tungsten  lamps  are  used  for  general  illumination  in  the 
farmhouses,  the  commoner  carbon  lamps  being  employed  in  ■ 
the  barns  and  outbuildings. 
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While  the  lines  of  the  Liberty  company  were  not  built 
especially  for  the  supply  of  electricity  to  farmers,  Mr.  Ashe 
has  been  disposed  to  take  the  broad  and  altruistic  view- 
point that,  to  accommodate  his  farmer  friends,  connection 
wherever  it  is  possible  shall  be  made  to  his  lines.  "In 
doing  this,"  he  says,  "we  have  brought  great  comfort  and 
happiness  to  many  people,  and  we  feel  that  our  reward  is 
ample  in  the  relief  of  so  many  of  our  friends  from  a  part 
of  the  drudgery  with  which  their  lives  are  so  fully  sur- 
rounded. 

"When  we  have  the  ligiiting  business  well  developed  in 
the  towns  which  we  serve  we  hope  to  devote  a  part  of  our 
time  to  the  farms,  because  of  the  general  uplift  it  will  be 
to  the  entire  communitv  which  we  serve." 


ELECTRIC  HEATER  AIDS  PRINTER  ON  RUSH 
JOBS. 


I  For  drying  "rush"  work  rapidly  so  that  it  can  be  dc 
'  livered  or  made  ready  at  once  for  printing  on  the  other 
side  without  offsetting,  the  Bradley  &  Gilbert  Company, 
'  printer,  of  Louisville,  Ky..  makes  use  of  a  drying  cabinet 
containing  a  770-watt  Quartzlite  heater.  This  heater  sits 
in  the  lower  compartment  of  the  5-ft.  x  3-ft.  case,  and  above 
it,  on  a  light  tray  of  wood  slats,  the  sheets  to  be  dried  arc 
placed.  Work  which  would  require  lying  undisturbed 
twenty-four  hours  at  ordinary  room  temperatures  is  thor- 
oughly dried  in  the  cabinet  in  thirty  to  si.xty  minutes  and  is 
then  ready  for  handling  of  any  kind.  T\\  cnty-five  or  fewer 
sheets  may  be  laid  on  top  of  each  other  wiiliout  offsetting  in 
the  drying  cabinet  and,  of  course,  this  drying  space  could 
be  increased  without  additional  expense  by  multiplying  the 
number  of  trays. 

■  So  much  printing  work  is  required  on  a  rush  basis  that 
-uch  an  electric  drying  cabinet  would  seem  to  be  a  valuable 
addition  to  any  but  the  smallest  shops.  And  with  such  a 
'Iryer  even  the  little  job-work  man  might  establish  a  repu- 
ation  for  quick  delivery  that  would  make  his  cabinet  a 
Saying  investment.  The  Louisville  application  was  sug- 
jested  by  Mr.  A.  T.  Macdonald,  general  traffic  manager  of 
lie  Louisville  Lighting  Company,  w-hose  attractive  month- 
^.  Chained  Lightning,  is  printed  in  this  .shop. 


)ES    MOINES    MODERN    FIREPROOF 
STATION  STOREHOUSE. 


CENTRAL- 


Not  a  single  stick   of   wood  or  other  inflammable  sub- 
lance  has  entered   into   the   construction   of   the   modern 
Bw  fireproof  storehouse  of  the  Des  Moines  Electric  Com 
iny,  completed  this  year  at  a  cost  of  $35,000.    The  build- 
is  of  brick,  steel  and  concrete,  and  even  the  window 
1,  frames  and  doors  are  entirely  of  metal.     This  build- 
like several  others  recently  described  in  the  Electrical 
Id,  is  significant  of  the  increasing  attention   given  to 
proper  storing   of   supplies   and   materials.     In   many 
ants  some  ill-adapted  corner  of  the  power  house,  or  per- 
>ps  a  former  stable,  is  often  utilized  for  this  important 
.'rpose,  but  central-station  operators  are  now  coming  to 
cognize  the  position  of  the  storeroom  as  being  second 
'  ly  to  that  of  the  plant  and  offices. 

The  Des  Moines  storehouse  building  is  three  stories  in 
'ight,  but  is  designed  for  two  additional  floors.  The  rear 
<)  the  lower  stories  is  occupied  by  the  substation.  As 
hvin  in  Fig.  i,  the  front  of  the  building  has  been  made 
ajactive  by  the  use.  of  white-tile  ornamentation  to  set  off 
t':  brick.  The  arch  shown  has  been  prepared  with  the 
f-ure  possibility  in  view  of  converting  this  opening  into 
•"olate-glass  store  front,  should  it  later  become  desirable. 


To  this  same  end  the  floors  and  ceilings  are  of  unit  concrete 
construction,  and  can  be  unbolted  and  removed  to  form  a 
fourth  story  if  desired.  Similar  provision  is  made  for  en- 
larging the  substation  at  the  rear.  For  the  acconnnodatinn 
of  a  third  motor-generator  set  (space  is  already  left  for  the 
second,   yet   uiiinstalled)    the   tile   partition   can  be   moved 


Fig.     1 — Modern     Fireproof     Central-Station     Storehouse     in     Des 
Moines. 

forward  20  ft.,  the  steel  work  being  already  in  place  for  the 
continuation  of  the  overhead-crane  runway. 

The  building  is  entered  from  the  street  through  the 
doorkeeper's  office  and  also  through  a  driveway  opening. 
The  latter  areaway  is  separated  from  the  storeroom  by  a 
partition  of  heavy  wire  netting.  This  partition,  like  those 
on  the  other  floors,  is  built  in  sections  bolted  in  place  and 
can  be  taken  down  or  changed  as  desired.  On  the  first 
floor  are  stored  line  material,  hardware,  hangers,  conduit, 
etc.  The  shelves  are  all  of  steel  sheeting  supported  on 
steel  angles,  and  are  built  in  lo-ft,  lengths,  so  that  they  can 
lie  shifted  or  moved  as  required.  On  the  same  floor  are  a 
toilet  and  the  locker?  for  the  men.     These  lockers,  built  of 


Fig.    2 — Interior    Second-Floor 


Storen 
npany. 


Des     Moines     Electr 


sheet  steel  on  angle  sections,  with  screen  backs  for  ventila- 
tion, measure  14  in.  wide,  12  in.  deep  and  6  ft.  high.  They 
are  assigned  to  the  storehouse  employees,  trouble  men  and 
gang  foremen. 

The  upper  stories  are  reached  by  both  a  steel  stairway  and 
a   freight  elevator,  each   inclosed   in  a  separate  brick   well 
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with  fireproof  steel  doors  opening  upon  the  floors.  The 
elevator  is  especially  spacious,  measuring  6  ft.  x  10  ft.,  and 
has  a  capacity  for  lifting  three  tons.  It  is  completed 
through  to  the  future  fourth  story. 

The  second-floor  storeroom  is  occupied  by  motors, 
starters,  heating  appliances,  meters,  arc  lamps,  incandes- 
cent lamps  and  glassware.  A  large  stock  of  direct-current 
motors  is  carried,  and  about  500  meters  are  continually  kept 
on  hand.  The  racks  for  this  material  are  all  of  steel,  built 
in  lo-ft.  lengths  on  the  floor  below.  The  corner  pieces  are 
i><-in.  X  i,'A-in.  x  3/16-in.  angle  steel,  across  which  are 
bolted  i-in  x  i-in.  x  3/16-in.  angles  as  framing  for  the  No. 
16  sheet  iron  forming  the  shelves.  There  are  six  shelves 
per  rack,  each  16  in.  high  and  20  in.  deep.  The  glassware 
racks  are  similarly  constructed,  but  are  40  in.  deep.  The 
arc  lamps  are  hung  on  iJ4-in.  pipes  carried  on  lyi-in.  x 
2-in.  X  3/16-in.  angle  framing.  These  racks  are  similarly  in 
lo-ft.  sections,  4  ft.  wide,  the  pipes  being  at  distances  of 
I  ft.,  2  ft.  and  I  ft.  respectively,  at  levels  3  ft.  and  6  ft. 
above  the  floor. 

The  front  of  the  room  is  used  for  drafting,  and  alongside 
the  elevator  are  a  toilet  and  shower  bath  for  the  u.se  of  tlu- 
men. 

On  the  third  story  arc  the  arc-lamp  and  meter-test  rooms, 
separated  by  a  screen  partition  from  the  storage  section  for 
unbroken-package  material,  transformers,  etc.,  which  e.x- 
tends  over  the  substation  occupying  the  floors  below. 

The  substation  contains  a  looo-kw,  6600-volt  synchronous 
motor-generator  set,  producing  230-voIt  direct-current 
energy  for  the  three-wire  system,  the  neutral  point  of  which 
is  established  by  a  balancer  set  near  by.  The  substation  in- 
terior is  attractively  finished  in  light  tile  and  is  served  by 
a  hand-operated  crane.  Beneath  the  station  is  a  brick-lined 
tunnel  conveying  the  cables  from  the  alley  conduit,  and  also 
containing  the  machine  rheostats,  remote-controlled  oil 
switches,  etc.     The  building  is  heated  by  a   low-pressure 
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Steam  boiler  in  the  basement.  The  lighting  is  done  by 
60-watt  tungsten  lamps  with  refracting  shades.  All  wiring 
is  in  conduit,  which  is  laid  in  the  concrete  of  walls  and 
ceilings. 

Mr.  P.  B.  Sawyer  is  general  manager  of  the  Des  Moines 
Electric  Company.  The  various  features  of  the  new  store- 
house that  have  been  described  in  tliis  article  were  designed 
bv  him. 


Mr.  Francis  A.  Vaughn,  of  Milwaukee,  presented  an 
elaborate  paper  on  "Theater  Lighting"  at  the  meeting  of 
the  Chicago  Section  of  the  Illuminating  Engineering  So- 
ciety on  Nov.  16.  Mr.  Vaughn  was  assisted  by  Mr.  G.  H. 
Cook  in  the  preparation  of  the  paper,  which  was  a  general 
survey  of  the  requisites  of  theater  ligliting,  both  for  ex- 
terior and  interior  illumination.  It  was  illustrated  by  a 
large  number  of  photographs  and  drawings. 

Referring  to  exterior  illumination,  Mr.  Vaughn  contrasted 
the  handsome,  dignified  exteriors  of  the  principal  theaters 
of  the  continent  of  Europe  with  the  more  meretricious, 
sign-studded  theater  buildings  in  this  country.  He  said  that 
in  the  United  States  there  is  possibly  a  tendency  toward 
obnoxious  glaring  treatinent  of  this  subject. 

Exterior  lighting  consists  of  what  is  termed  "attraction" 
lighting,  decorative  lighting  and  utility  lighting.  As  far  as 
the  decorative  effects  are  concerned  it  would  seem  to  be 
better  to  use  concealed-light  sources  illuminating  the  archi- 
tectural features  rather  than  lamp-studded  designs.  The 
"Butterfly"  theater  in  Milwaukee  was  referred  to  as  an  ex- 
ample of  elaborate  exterior  design  in  electric  lamps,  and 
the  speaker  intimated  that  a  more  effective  and  artistic  re- 
sult might  have  been  obtained,  perhaps,  by  a  more  subdued 
treatment,  still  retaining  the  "Butterfly"  design. 

Foreign  and  domestic  examples  of  interior  theater  light- 
ing were  considered,  and  many  things  were  found  to  be 
criticised  in  the  lighting  of  the  average  theater,  more  espe- 
cially the  placing  of  light  sources  in  the  direct  line  of  vision. 
The  author  devoted  a  considerable  portion  of  his  paper  to 
a  description  of  the  recently  installed 
lighting  equipment  of  the  Pabst  Theater 
in  Milwaukee.  This  is  not  a  very  large 
theater,  but  the  lighting  is  notable 
because  the  indirect  system  is  used 
throughout.  The  theater  was  built  sev- 
eral years  ago,  so  that  the  indirect  light- 
ing fixtures  had  to  be  adapted  to  existing 
conditions.  The  inverted-dome  type  is 
used  largely  and  care  had  to  be  exercised 
in  placing  the  fixtures  in  such  a  manner 
that  the  lamps  inside  of  any  of  the  fix- 
tures could  not  be  seen  by  the  occupants 
of  the  highest  row  of  seats  in  the  gallery 
Cove  lighting  is  used  in  the  foyer,  sup 
plemented  in  this  particular  part  of  th( 
building  by  a  little  direct  lighting,  fi 
large  indirect-lighting  fixture  unit  con 
taining  a  number  of  lamps  is  hung  fron 
the  center  of  the  domed  ceiling,  55  f' 
from  the  floor.  Above  this  are  reflecto 
disks  utilizing  an  opening  in  the  ceilinj 
made  at  the  time  the  original  chandelie 
was  placed  in  position. 

As  in  other  indirect  lighting  ilknniiia 
tion.  there  is  at  first  some  impression  0 
dimness  in  this  theater,  but  after  this  hn 
worn  off,  for  it  is  more  apparent  tha 
real,  general  satisfaction  is  expresse 
with  the  lighting,  which  is  attended  with  less  foot-candle  n 
tensity  than  with  other  systems.  Mr.  Vaughn  spoke  < 
another  theater  where  it  is  planned  to  use  the  semi-indirei 
system  of  lighting  throughout. 

Exit  lamps,  so-called  "panic"  lamps,  stairs,  passage  ai 
fire-escape  illumination  all  need  careful  attention.  VVor! 
ing  lamps  for  attendants  are  also  provided  in  theaters,  ai. 
in  some  cities  there  is  a  municipal  requirement  that  tlic 
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shall  be  some  dim  lighting  in  the  theater  interior  duriiis; 
dark  periods.  A  gradation  of  intensity  of  lighting  in  differ- 
ent parts  of  tlie  house  is  arranged  in  some  cases. 

Stage  lighting,  with  its  many  accessories,  combinations, 
spectacular  effects,  etc.,  forins  a  voluminous  subject  in  itself. 
The  switchboards  now  provided  are  elaborate  and  make 
possible  a  large  number  of  different  combinations.  It  is  to 
be  remarked  that  the  introduction  of  tungsten  lamps  has 
brought  about  some  new  studies  in  the  introduction  of  con- 
trolling resistance  for  dimmers  in  stage  lighting.  Tlie  per- 
formance of  dimmers  on  alternating-current  circuits  supply- 
ing only  tungsten  lamps  must  be  studied  afresh.  The  man- 
ner of  varying  the  intensity  of  light  on  the  stage  was 
touched  upon  by  the  speaker  and  also  the  different  charac- 
teristics of  the  light  from  tungsten  and  carbon  lamps.  The 
interesting  statement  was  made  that  any  actor  who  "made 
up"  in  a  dressing-room  by  the  light  of  carbon  lamps  might 
present  quite  a  different  appearance  when  judged  on  the 
stage  by  the  light  of  tungsten   lamps. 

Moving-picture  machines,  stereopticons,  spot  lighting, 
illuminated  program  announcers,  dressing-room  lighting 
and  other  features  of  theater  lighting  which  must  be  taken 
into  account  by  the  illuminating  engineer  were  touched 
upon  briefly. 

In  the  discussion  Mr.  J.  R.  Cravath  said  that  the  question 
of  indirect   lighting   in  theaters   involves  the   question   oi 
detrimental  effects  of  glare  from  light  sources.    He  classi- 
fied these  effects  under  two  separate  headings.     One   of 
these  is  the  reduction  of  ability  to  see  clearly  caused  by 
glare  in  the  field  of  vision.    This  seems  to  be  closely  akin  to 
halation  in  photography,  which  tends  to  blur  the  plate  when 
I  there  is  too  much  e.xposure  of  the  latter  to  light  sources. 
This  effect  is  probably  largely  physiological.     The   other 
,  eflFect  of  glare  is  annoyance,  or  the  distracting  effect  on 
the  eye,  which  is  largely  psychological.     The  former  effect 
,  has  been  investigated  by  Mr.  A.  J.  Sweet,  who  was  the  first 
.  to  make  definite  measurements  of  it. 

Mr.  A.  J.  Sweet  emphasized  his  belief  that  discomfort  as 
caused  by  glare  and  the  effect  of  glare  on  clear  vision  or 
,  depression  of  visual  function  are  two  distinct  phenomena. 
He  expressed  the  belief  that  indirect  lighting  offers  a  more 
.  comfortable   method   of   illumination   than    that    commonly 
used  and  also  that  the  absence  of  sharp  shadows  with  in- 
,  direct  lighting   is  decidedly   pleasing  in   its   artistic   effect. 
,As  to  whether  there  is  less  depression  of  visual  function  by 
.indirect  lighting  he  expressed  serious  doubt.    He  thought  that 
.the  annoyance  and  discomfort  caused  by  glare  are  largely 
a  matter  of  the  intrinsic  brilliancy  of  the  source  of  light. 
Mr.  Cravath  suggested  that  discomfort  caused  by  glare 
clue  not  to  the  absolute  intrinsic  brilliancy,  but  to  the 
.intrinsic  brilliancy  of  the  light  source  compared  to  its  sur- 
roundings.    A  certain  lamp  may  be  very  annoying  amid 
dark  surroundings  where  it  would  be  almost  unnoticed  amid 
fnnch  lighter  surroundings. 

,  The  resignation  of  Mr.  A.  L.  Eustice  as  secretary  of  the 
phicago  Section  was  announced.  Mr.  Eustice  is  about  to 
,eave  the  city  to  engage  in  business  for  himself. 


NOTABLE  INDIRECT  ILLUMINATION  OF  A  LARGE 
DINING-ROOM  FROM  FLOOR  PEDESTALS. 


'NIGHT  IN    NEW  ORLEANS." 


"Night  in  New  Orleans"  is  the  title  of  a  souvenir  booklet 
^t  issued  by  a  local  publisher,  showing  a  collection  of 
;;er-dark  street  scenes  and  panoramas  in  which  the  ex- 
nsive  electric  lighting  of  the  city  appears  to  advantage, 
•esides  many  scenes  in  the  modern  business  section,  several 
iews  relate  to  the  interesting  old  I-'rcnch  quarter,  where  the 
ckground  for  modern  electric  illumination  is  furnished 
such  relics  of  the  past  as  the  old  Hotel  Royale,  the 
-toric  Cabildo,  the  famous  "haunted"  home  of  an  early 
ave-owner,  and  the  house  that  was  prepared  for  Napoleon 
.  connection  with  an  attempt  to  rescue  him  from  St. 
elena  bv  Xew  Orleans  admirers. 


.\n  installation  of  indirect  lighting  really  notable  for  its 
pleasing  effect  and  comfortable  quality  has  just  been  com- 
pleted in  the  illumination  scheme  of  tlic  newly  redecorated 
north  cafe  of  the  Congress  Hotel,  Chicago.  This  beautiful 
room,  with  its  cream-colored  walls  and  ceiling,  done  in  the 
Louis  XIV  style,  is  lighted  by  reflection  from  a  number 
of  concealed  high-power  tungsten  lamps  carried  in  alabaster 
floor  pedestals  or  vases,  mounted  above  the  plane  of  vision. 

Entering  the  room  without  previous  information,  even 
the  technical  visitor  fairly  familiar  with  the  tricks  of  the 
lighting  art  is  likely  to  spend  a  puzzled  moment  searching 
out  the  source  of  the  uniform,  brilliant  illumination  with 
which  the  room  is  flooded.  There  are  no  visible  lighting 
fixtures  nor  even  the  usual  dark  bowls  of  indirect  reflectors 
to  mar  the  unflecked  ceiling.  At  a  casual  glance,  the  eight 
graceful,  unobtrusive  pedestal-vases  among  the  tables  on 
the  floor  appear  to  be  only  part  of  the  elaborate  decorative 
scheme  of  the  room,  and  from  no  position  do  they  give  any 
direct  evidence  of  the  flux  of  light  which  they  project  on 
the  ceiling.     The  whole  room  is  thus  bathed  in  a  flood  of 


Indirect     Lighting    of    Hotel    Congress    Dinlng-Roon 
Pedestal    Reflector. 

brilliant  illumination,  uniformly  distributed  over  the  ceiling 
and  walls,  and  the  sense  of  relief  that  is  gained  by  the 
absence  of  visible  mechanical  fixtures  or  trappings  of  any 
kind  must  be  experienced  to  be  appreciated. 

The  room  itself  measures  37  ft.  by  95  ft.,  with  a  ceiling 
20  ft.  high,  divided  by  3-ft.  beams  into  seven  equal  panels. 
In  the  walls,  opposite  each  ceiling  panel,  are  the  recesses 
containing  the  tapestried  windows  and  wall  areas,  the 
curtains  being  red,  while  all  of  the  wall  and  ceiling  surfaces 
are  of  cream  white.  The  cafe  is  carpeted  in  a  rich  red 
with  green  figures,  although  the  white  cloths  of  the  tables 
make  up  nearly  a  third  of  the  lower  light-receiving  surface. 

The  lighting  standards  themselves  are  of  a  pure-white 
alabaster-like  cement,  molded  in  graceful  designs  with  orna- 
ments founded  on  the  Greek  and  wreathed  at  their  rims 
with  garlands  of  flowers  in  colors.  The  tops  of  the  bowls 
measure  8  ft.  6  in.  above  the  floor  and  are  30  in.  in  internal 
diameter.  Each  contains  four  400-watt  tungsten  units  set 
vertically  in  individual  "X-ray"  reflectors.  There  are  eight 
of  these  pedestals,  aggregating  12,800  watts  for  the  total 
indirect  illumination  of  the  room,  which  is  equivalent  to  an 
expenditure  of  nearly  3.6  watts  per  square  foot.  The  in- 
tensity of  the  lighting  thus  verges  on  the  spectacular,  and 
it  is  likely  that  its  brilliancy  will  be  decreased  later.  In 
arranging  this  unique  installation,  however,  it  was  the  pur- 
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pose  of  the  architects,  Messrs.  Marshall  &  Fox,  to  provide 
at  least  ample  illumination,  and  a  large  factor  of  safety  was 
accordingly  allowed  in  preparing  the  specifications  from  the 
original  computations. 

Ranged  on  the  sixteen  golden  candelabra  fixtures  on  the 
walls  of  the  room  are  groups  of  ten  frosted  25-watt  tung- 
sten lamps,  each  lamp  being  shielded  from  direct  vision  by 
an  elliptical  shade  of  red  fabric.  These  direct-lighting 
fixtures  are,  however,  not  commonly  used  in  the  illumina- 
tion of  the  room,  for  which  the  reflector  units  are  relied 
upon  entirely. 


PORTABLE  PLATFORM  FOR   CLEANING    CHICAGO 
BOULEVARD    LAMPS. 


The  last  of  the  165  ornamcnta!  tungsten  standards  which 
border  both  sides  of  Michigan  Avenue,  Chicago,  from  Ran- 
dolph Street  to  Twelfth  Street,  has  now  been  put  into  place, 
making  this  lake-front  boulevard  one  of  the  best-lighted 
thoroughfares  in  the  world,  perhaps.  As  already  mentioned 
in  these  columns,  the  cast-iron  posts  are  of  the  unusual 
height  of  19  ft.  6  in.,  carrying  at  their  tops  clusters  of  six 
loo-watt  multiple  tungsten  lamps  inclosed  in  12-in.  Alba 
globes. 

On  account  of  the  unusual  height  of  the  posts  and  also 
the  position  of  the  lamps  and  globes  on  extended  arms,  an 
ordinary  ladder  cannot  be  used  for  cleaning  the  glassware 
or  renewing  lamps.  The  Board  of  South  Park  Commis- 
sioners accordingly  had  constructed  the  portable  platform 
shown  in  the  accompanying  illustration.  The  structure  is 
in  the  form  of  an  equilateral  tripod,  measuring  8  ft.  across 
at  the  base,  and  carries  its  4-ft.  circular  platform  at  a  dis- 
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tance  of  about  13  ft.  above  the  sidewalk,  bringing  the  lamps 
to  about  the  height  of  a  man's  shoulder.  The  framework 
is  of  lyi-in.  steel  tubing,  cross-braced  with  steel  guy  wires. 
One  of  the  three  legs  of  the  tripod  is  made  double  and 
forms  the  ladder  by  which  the  platform  is  reached.  Each 
leg  is  fitted  with  a  lo-in.  rubber-tired  wheel,  the  leading 
wheel  of  the  three  being  attached  to  a  small  tongue,  by 
which  the  platform  can  be  pulled  along  the  sidewalk.  To 
place  the  scaffold  in  position  it  is  pushed  up  against  the 
post,  the  4-ft.  platform  completely  inclosing  the  standard 
except  for  the  12-in.  entry  slot.  The  pole  is  also  engaged 
by  a  similar  slot  in  the  lower  part  of  the  base,  a  pin  being 


provided  for  closing  this  gap  and  so  locking  the  structure 
in  place  before  the  platform  is  ascended.  A  box  for  tools 
and  repair  parts  is  also  firmly  attached  to  the  steel  frame- 
work of  the  platform.  As  the  result  of  its  construction  of 
steel  tubing,  the  complete  platform  is  very  light,  weighing 
less  than  300  lb.,  and  can  be  easily  pulled  along  the  side- 
walk and   lifted  over  curbs  bv  the  cleaner. 


RECENT  TELEPHONE  PATENTS. 


CIRCUIT  SYSTEMS. 

If  lamp  signals  are  to  be  used  with  the  magneto-type 
.system,  the  devices  responsive  to  the  magneto  current  must 
not  only  close  the  lamp  circuit  but  they  must  be  provided 
with  some  locking  device  which  will  cause  the  lamp  circuit 
to  be  maintained  until  the  proper  response  is  made.  It  is 
with  this  kind  of  system  that  the  patent  granted  to  Mr.  J. 
Erickson,  of  Chicago,  is  concerned.  He  provides  a  three- 
wire  jack  with  a  line  and  cut-off  relay.  The  jack  springs 
are  normally  disconnected  from  the  line  while  the  line  relay 
is  connected.  When  a  current  is  generated  by  the  subscriber 
station  magneto  the  line  relay  responds  and  its  armature 
becomes  mechanically  locked  by  a  latch  piece.  The  line 
lamp  circuit  is  thus  maintained  until  the  operator  responds. 
This  energizes  the  cut-off  relay,  which  in  operating  cuts  off 
the  line  relay  from  the  line  and  establishes  the  jack-spring 
connection.  At  the  same  time  the  latch  is  withdrawn,  the 
line  relay  armature  falls  back  and  the  line  lamp  circuit  is 
broken.  This  patent  is  assigned  to  the  Automatic  Electric 
Company. 

A  patent  granted  to  Mr.  H.  F.  Joeckel,  of  Camp  Point, 
111.,  describes  a  system  in  which  more  than  one  station  is 
connected  intermediate  of  the  switchboards  at  either  end. 
-\t  one  end  the  grounded  drop  is  connected  to  one  side  of 
the  line,  while  at  the  other  end  the  grounded  drop  is  at- 
tached to  the  second  side.  This  is  done  to  have  as  nearly 
as  possible  a  balanced  condition.  The  intermediate  sta- 
tions are  bridged  and  are  equipped  with  keys  so  that  either 
metallic  or  suitably  directed  grounder  currents  may  be 
sjenerated. 

NEW  APPARATUS. 

Mr.  W.  C.  Moeller,  of  Doon,  la.,  is  the  inventor  of  an 
extension-arm  desk  set  of  new  design.  The  arm  takes  the 
form  of  lazy-tongs,  while  the  transmitter  support  is  a 
vertical  tube  expanded  to  a  cylindrical  bo.x  near  the  middle 
of  its  length.  This  box  has  its  ends  or  flat  sides  vertical 
and  the  hook-switch  lever  projects  through  one  flat  face, 
the  springs,  pivot  and  wiring  terminals  being  within. 

The  contour  of  the  usual  receiver  cap  is  such  that  if  this 
cap  l)e  made  of  sheet  metal  the  space  between  it  and  the 
diaphragm  will  not  be  such  as  to  produce  good  transmission. 
l-'or  the  best  eft'ect  a  thin,  flat  air  space  must  be  provided  in 
front  of  the  diaphragm.  This  can  be  accomplished  with 
the  pressed-metal  cap  by  mounting  a  flat  circular  piece 
within  the  cap.  In  the  receiver  casing  recently  patentet* 
by  Mr.  W.  W.  Dean  and  assigned  to  the  Dean  Electric 
Company  this  disk  is  made  of  insulating  material  and  th< 
edge  of  the  sound  orifice  of  the  cap  is  drawn  down  t( 
project  through  the  disk.  The  latter  is  then  finally  securei 
by  spinning  the  metal  rim  back  over  it. 


Letter  to  the  Editor. 


Loading  of    Telephone  Circuits. 


To  the  Editor  of  Electrical  World: 

Sir: — I  have  been  exceedingly  interested  in  reading  M 
Frank  B.  Jewett's  letter  appearing  in  your  issue  of  Sept.  '. 
criticising  my  article  on  "The  Loading  of  Telephone  Cab 
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and  Open-Wire  Circuits"  (July  15),  as  it  tends  to  show 
what  an  erroneous  impression  may  be  formed  by  tlie  super- 
ficial perusal  of  any  article.  To  correct  any  erroneous  con- 
clusions to  which  liis  criticism  of  the  article  under  discus- 


on  the  deduced  result  L  =  (/?  + /?c)' C/4  p,  or  p  =  (i? + 

Re)/ 2  {c/ty. 

From  this  it  will  be  seen  thai   tlic  value  of  3  increases 
rapidly  with  Re   (the  impedance  of  the  loading  coil),  re- 
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Fig.  1 — Theoretical  and  Practical  Values  of  ^  for  Ultimate  Speecin 
Distance   in   Aerial    Circuits. 

sion  may  give  rise  I  wish  briefly  to  discuss  the  points  in 
the  article  to  which  Mr.  Jewett  takes  exception. 

He  states  that  "a  perusal  of  the  article  .  .  .  indicates 
that  the  author  appears  to  have  an  erroneous  conception  of 
the  theory  of  neutralizing  the  effect  of  capacity  in  telephone 
circuits  by  the  irftroduction  of  lumped  inductance  in  accord- 
ance with  the  Pupin  system,"  and  goes  on  to  state  that  "on 
page  167  the  author  computes  the  inductance  necessary  to 
neutralize  completely  the  capacity  of  a  circuit  at  800  fre- 
quency. He  does  this  as  though  the  capacity  and  the  in- 
ductance were  simply  lumped  in  a  series  circuit,  and  speaks 
I  of  the  impedance  of  the  circuit  as  being  equal  to  \_R^  +  (Lto 
'-I/Co.)']'^." 

'"As  is  well  known,  this  method  of  computing  the  line 
impedance  does  not  apply  to  a  circuit  containing  capacity 
and  inductance  distributed  along  its  length  in  the  manner  of 
a  loaded  telephone  circuit." 

By  referring  to  the  article  Mr.  Jewett  will  see  that  I 
state,  "to  find  the  balancing  inductance  of  any  circuit,  by 
treating  the  speech  wave  as  a  simple  alternating  current 
having  a  frequency  of  800  cycles  per  second,  etc."  .  .  . 
^  From  this  it  will  be  seen  that  I  am  not  dealing  with  a 
■  loaded  circuit,  and  that  the  equation  for  the  impedance 
stated  above  is  correct  for  the  case  in  which  it  is  used,  as 
I  am  treating  the  speech  impulse  as  a  simple  alternating 
current  of  8co  cycles  propagated  along  a  circuit  in  which 
capacity  and  inductance  are  both  present.  The  reason  for 
treating  the  speech  impulse  in  this  way  was  to  show  in  as 
simple  a  manner  as  possible  why  it  was  impossible  to  get 
a  distortionless  telephone  circuit,  even  though  loading  by 
Pupin's  system  was  adopted,  and  also  to  show  why  for  any 
'given  amount  of  added  inductance  the  relative  improve- 
ment in  transmission  is  much  greater  for  a  cable  than  for 
an  open-wire  circuit. 

With   regard   to   the   next   point   to   which   exception   is 
taken,  namely,  the  working  out  of  Example  II,  page  167.  1 
.Tiust  plead  guilty  to   a  typographical   error,   in  which   the 
Sgures  4  and  8  have  been  transposed,  and  the  error  carried 
hrough  the  rest  of  the  working;  but  it  is  not,  as  stated  by 
Mr.  Jewett,  "an  arithmetical  mistake     .     .     .of  simple  pro- 
portion," as  the  equation   is  given  correctly,  the  mistake 
)eing  as  stated  above.     I  do  not,  however,  consider  this 
nistake  of  vital  importance,  as  no  attempt  has  been  made, 
■s  Mr.  Jewett  seems  to  consider,  "to  explain  the  result  by 
process  of  reasoning  which  leads  to  the  remarkable  con- 
'lusion  that  although  loading  improves  the  articulation  it 
educes  the  volume  of  sound  or  amplitude."     No  process 
f  reasoning  whatever  is  based  on  the  result,  as  it  is  merely 
sed  as  an  example  illustrating  how  to  determine  the  values 
■f   L   and    the  distant    end    amplitude.      The    "remarkable 
inclusion"  to  which  Mr.  Jewett  takes  exception  is  based 
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ducing  the  amplitude,  proving,  as  stated,  that  "although 
loading  improves  the  articulation  (by  reducing  the  distor- 
tion), it  reduces  the  volume  of  the  sound  (by  increasing 
the  attenuation)."  This  is  graphically  illustrated  by  the  %L 
curve  (Fig.  2). 

Continuing  to  the  next  point  raised,  by  referring  back  to 
page  165,  column  2,  we  have  this  sentence:  ".\ttenuation  in 
itself  is  not  harmful  if  not  carried  too  far,  as  a  receiver  will 
convey  an  intelligible  conversation  when  the  amplitude  is 
reduced  to  i  per  cent  (of  the  transmitting  end  amplitude) 
if  there  is  no  distortion  of  the  wave  form."  This  is  the 
recognized  absolute  limit  of  transmission ;  therefore,  when 
the  transmitting  end  amplitude  is  reduced  to  I  per  cent 
the  value  of  pd  is  4.60511,  or  e'f''' =  100,  which  is  the 
absolute  limiting  point  at  which  loading  is  commercially  of 
value.  This  explains  the  method  used  in  arriving  at  the 
value  of  prf  to  six  significant  figures. 

The  last  point  raised  is  in  regard  to  taking  the  practical 
value  of  ^d  to  five  significant  figures  after  stating  "this 
value  has  to  be  reduced  approximately  10  per  cent  to  allow 
for  extraordinary  losses  .    .    .  which  cannot  he  calculated." 

As  Mr.  Jewett  is  aware,  a  curve  cannot  be  plotted  with 
an  approximate  value,  so  some  definite  value  had  to  be 
assigned  to  prf  to  get  Curve  2,  Fig.  i.  I  took  the  value  of 
these  losses  as  exactly  10  per  cent  (which  T  considered  a 
\  ery  fair  estimate)  in  order  to  arrive  at  the  points  on  the 
curve.  By  taking  it  to  five  significant  figures  it  was  obvious 
that  this  value  of  ^d  =  4.1446  was  exactly  10  per  cent  less 
than  that  used  in  determining  the  value  of  Curve  i,  and  I 
thought  that  this  method  would  save  a  lengthy  explanation 
in  the  article,  showing  how  this  second  value  of  ^d  was 
arrived  at,  which  would  have  been  necessary  if  I  had  only 
taken  the  result  to,  say,  two  significant  figures. 

Taking  the  letter  as  a  whole,  I  fail  to  see  from  the  points 
raised  how  Mr.  Jewett  substantiates  his  contention  that 
the  article  indicates  "that  the  author  appears  to  have  an 
erroneous  conception  of  the  theory  of  neutralizing  the 
capacity  in  telephone  circuits  by  the  introduction  of  lumped 
inductance  in  accordance  with  the  Pupin  system,"  as  the 
main  points  to  which  exceptions  are  taken  can  hardly  be 
said  to  affect  the  theory  of  loading. 

Mr.  Frank  F.  Fowle,  in  his  letter  on  the  same  article 
in  your  issue  of  Aug.  12,  raises  another  point,  namely,  in 
regard  to  Fig.  2  (reproduced  herewith)  and  states  that 
"Fig.  2  does  not  appear  to  be  derived  from  the  expression 
for  p  in  terms  of  R,  L  and  C"  (this  figure  shows  that  there 
is  a  loss  of  efficiency  where  loading  above  o.i  henry  per 
mile  is  adopted),  and  seems  to  base  this  conclusion  on  the 
fact  that  "*  *  *.  aerial  lines  have  been  loaded  with  coils 
having  0.25  henry  each  spaced  2  miles  apart,  or  more  than 
o.i  henry  per  mile,  and  there  is  no  observed  loss  of  effi- 
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ciency  by  heavy  loading."  This  is  misleading,  as  Mr. 
Fowle  does  not  state  the  loop  resistance  per  mile  of  the 
circuit  on  which  this  loading  was  used.  By  referring  to 
page  169  it  will  be  seen  that  it  is  definitely  stated  that  this 
figure  (as  well  as  Fig.  3)  applies  only  to  a  circuit  having 
a  loop  resistance  per  mile  of  3.95  ohms  strung  under  the 
stated   conditions,   and   that    for   other   circuits   a    similar 


curve  should  be  plotted.  A  similar  curve  plotted  for  a 
circuit  having  a  loop  resistance  per  mile  of  6.51  ohms 
shows  that  the  critical  point  is  not  reached  till  0.15  henry 
per  mile  has  been  added,  showing  that  it  is  quite  possible 
to  have  coils  of  0.25  henry  spaced  2  miles  apart  without 
a  loss  of  efficiency  being  observed  due  to  heavy  loading. 
Winnipeg,  Man.  Samuel  R.  Parker. 
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Generators,  Motors  and  Transformers. 

Vibrating  Rectifier. — The  vibrating  rectifier  of  Villard 
depends  on  the  movement  of  a  small  plate  actuated  by  the 
alternating  current  to  be  converted.  It  needs,  however, 
readjusting  when  it  is  to  be  used  for  another  frequency,  as 
it  can  only  be  used  for  the  frequency  for  which  it  is  tuned. 
Later  Soulier  devised  a  rectifier  based  on  the  fact  that  the 
diapliragm  of  the  telephone  receiver  accommodates  itself 
to  all  the  different  frequencies  of  the  human  voice.  Soulier 
thus  devised  a  rectifier  which  would  operate  without  pre- 
vious adjustment  on  all  ordinary  frequencies.  However, 
his  rectifier  made  use  of  only  one  half-wave  of  the  alter- 
nating current.  The  other  half-wave  was  suppressed. 
Soulier  has  now  invented  a  system  of  connections  by  which 
both  half-waves  can  be  utilized.  The  arrangement  is  shown 
in  Fig.  I.  Two  vibrating  diaphragms  stretched  between  two 
points  i'  and  2'  respectively  can  vibrate  like  the  diaphragm 
of  a  telephone  receiver.    Each  of  these  is  provided  at  the 


the  magnetic  properties  of  stalloy,  a  special  alloy  steel  for 
use  in  transformers,  employing  both  direct  current  and 
alternating  current  of  different  frequencies.  Three  dif- 
ferent tests  were  made,  namely,  (i)  statical  tests;  (2) 
tests  on  the  effect  of  variation  of  frequency  on  magnetic 
hysteresis,  and  (3)  tests  on  the  effect  of  annealing  upon 
each  of  the  above.  The  usual  statical  experiments  were 
made  for  inductions  extending  up  to  about  14,000.  From 
these  results  were  calculated  the  hysteresis  losses  and 
Steinnietz  coefficients,  using  as  exponent  in  the  usual  for- 
mula the  value  1.6,  which  was  found  to  be  approximately 
correct  for  this  substance.  The  alternating-current  experi- 
ments were  divided  into  three  series,  of  "periods  0.07,  0.035, 
0.02  respectively,"  probably  corresponding  to  14.3  cycles, 
28.6  cycles  and  50  cycles  per  second.  At  each  of  these  the 
period  and  wave-form  of  the  magnetic  current  were  kept 
as  nearly  as  possible  constant  as  the  magnetic  density  was 
increased.     Stalloy  in  the  unannealed  state  is  magnetically 
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center  with  a  contact  piece  which  makes  contact  with  the 
pieces  5  and  5'.  A  soft-iron  core  is  magnetized  by  a  coil  1 1 
by  means  of  a  source  of  direct  current  (in  the  present  case 
the  storage  battery  B,  which  is  to  be  charged  from  the 
alternating-current  supply  shown  at  the  bottom  of  the 
diaphragm).  At  the  two  ends  of  the  soft-iron  core  there 
are  two  other  magnetizing  coils  4  and  4'  supplied  with  the 
alternating  current  from  the  supply  network.  The  electro- 
magnet, which  is  polarized  in  this  way,  gives  to  the  dia- 
phragms a  movement  in  synchronism  with  the  alternating 
current.  The  diaphragms  are  in  absolute  synchronism 
even  when  the  frequency  changes,  and  the  moveinents  of 
the  diaphragm  are  exactly  in  phase  with  the  current  wave, 
so  that  the  closing  and  opening  of  the  contacts  occur 
always  when  the  current  wave  passes  through  the  zero 
point.  For  this  reason  the  wear  and  tear  of  the  contacts 
has  been  negligible  in  practice  during  five  years. — La  Revue 
Elec,  Oct.  27. 

Magnetic  Properties  of  Stalloy. — H.  R.  Hamley  and  A. 
L.  RossiTER. — A  paper  read  before  the  Royal  Society  of 
Victoria,   giving   an   account   of   extended  experiments   on 


unstable,  but  this  is  changed  by  annealing.  The  other  chief 
results  of  annealing  are  to  increase  the  permeability  and 
to  lowei  the  hysteresis  loss.  The  values  of  the  permeability 
did  not  rise  to  nearly  the  values  obtained  by  other  ob- 
servers. For  unannealed  stalloy  the  maximum  is  2660  at 
a  magnetic  density  of  about  4000  lines  per  square  centi- 
meter, and  in  the  annealed  samples  it  rises  to  3500  at  a 
density  of  about  6000.  Some  of  the  results  of  the  tests 
are  given  in  Fig.  2,  which  show  clearly  the  effect  of  an- 
nealing. The  total  loss  /  in  the  stalloy  is  a  distinct  im- 
provement over  that  for  iron.  For  all  inductions  and  for 
all  frequencies  the  total  loss  is  found  to  be  less  for  stalloy 
than  for  ordinary  iron  of  the  same  thickness.  A  very  fair 
impression  of  the  stalloy  total  losses  is  obtained  by  takmg 
two-thirds  of  the  corresponding  values  for  ordinary  iron 
at  all  magnetic  densities.  Further,  these  losses  are  greatly 
reduced  by  annealing.  This  reduction  is  not  very  appreci- 
able for  densities  below  5000,  but  above  that  there  is  a 
marked  difference.  However,  the  curves  intersect  where 
the  density  is  15,500;  for  higher  densities  the  annealed, 
losses  increase   very   rapidly.     From  a   practical   point  of 
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view  Fig.  3  is  perhaps  the  most  interesting.  In  this  figure 
the  values  of  the  total  hysteresis  and  eddy-current  losses 
are  given  for  the  annealed  ring.  These  curves  show  an 
almost  proportional  increase  of  /  and  E  with  increase  of 
frequency.  That  this  should  be  so  for  E  is  evident,  but  on 
e.xaniination  it  is  found  that  /  is  given  approximately  in 
terms  of  n  and  B  for  values  of  densities  up  to  11,000  by  the 
Steinmetz  analogue  proposed  by  Lyle  for  iron — namely,  for 
the  annealed  ring 

/  =  (0.00106  +  0.0000226)1)  B' ", 
.ind  for  the  unannealed  ring 

/  =  (0.00184  +  0.0000331M)  B". 
These  forms  agree  fairly  well  with  experiment,  except 
lin  a  few  isolated  cases  occurring  chiefly  in  the  unannealed 
!:ample.     The  value  of  the  exponent  for  each  case  is  re- 
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Fig.   3 — Variation    of    Losses    with    Magnetic    Density. 

■arkable,  for  it  seldom  falls  below  1.57  for  iron.    A  fair 
/erage  equation  for  transformer  iron  is  found  to  be 

/  =  (0.00175  +  0.000027;!)  5'". 
■  The  value  of  the  specific  resistance  was  found  to  be 
Ightly  higher  than  that  given  by  other  experimenters,  but 
■,000  may  be  taken  as  a  fair  working  value.  These  disks, 
■hich  are  much  thicker  than  those  actually  used  in  iron- 
prk,  show  an  eddy-current  loss  much  less  than  that  cal- 
''lated  for  iron  of  only  half  the  thickness,  the  value  being 
rout  one-quarter  of  the  total  loss.  Seeing  that  for  stalloy 
l.e  total  loss  /  is  itself  less  than  for  iron,  the  former  must 
I  considered  admirably  suitable  for  transformer  work, 
'le  values  of  the  eddy-current  loss  £  increase  rather  con- 
s'.erably  with  increase  of  frequency,  the  relative  increase 
ling  greater  than  for  /.  This  fact  will  be  seen  in  the 
iistration,  which  gives  all  the  losses  to  the  same  scale. 
I'rhaps  the  most  remarkable  results  are  those  obtained  for 
t'  hysteresis  loss  U.  The  values  for  the  middle  frequency 
(I035)  only  are  plotted  in  the  illustrations;  but  the  values 
i'  the  other  frequencies  practically  coincide  with  those 
f  m  which  the  graph  is  plotted.  Results  for  ordinary  iron 
Siw  an  increase  of  U  with  frequency  which,  although 
S:^ll,  is  still  much  greater  than  the  maximum  variation  for 
si'.loy  which  occurs  between  the  periods  0.035  ^^'^  0.02. 
T;  values  of  U  for  periods  0.07  and  0.035  ^re  practically 
icitical.  For  stalloy,  therefore,  U  seems  to  be  independent 
0  .he  frequency  and  only  about  half  the  magnitude  of  that 
oUined  for  ordinary  iron. — Lond.  Electrician,  Nov.  3. 

'hrec-Phasf  Commutator  Machine. — R.  Moser.— A  long 
thjretical  paper  illustrated  by  diagrams  in  which  the 
ailior  gives  the  theory  of  the  three-phase  commutator 
m  hine  when  running  exactly  in  synchronism.  The  dis- 
cV'ion  is  made  under  the  following  heads:  Fundamental 
fon  of  synchronous  commutator  machine;  arrangement  of 
l>r!hes;.load  diagram;  rotor  current;  brush  current;  cop- 
pelosses  and  brush  losses;  brush  voltage;  comparison  be- 


tween direct-current  excitation  and  synchronous  polyphase 
excitation;  commutation;  effect  of  irregularity  of  the 
rotary  field  on  commutation;  effect  of  irregularity  of  the 
rotary  field  on  the  rotor  voltage;  the  damping  winding,  and 
the  load  diagram  taking  account  of  the  ohmic  drop  and  the 
iron  losses  in  the  stator. — Elek.  u  Masch.  (Vienna),  Oct. 
8  and  15. 

Magnetic  Losses  in  Dynamo  Armatures. — G.  Vallauri. 
— The  author  first  gives  the  theory  of  the  magnetic  losses 
in  dynamo  armatures  without  and  with  slots.  He  shows 
that  it  is  advantageous  to  base  the  calculation  of  the  mag- 
netic armature  losses  on  the  figure  of  the  mean  tangential 
induction  and  then  to  apply  a  correction  factor.  After  de- 
veloping the  theory  the  author  gives  results  of  tests  of  a 
special  machine  built  for  this  purpose. — Elek.  u.  Masch. 
(Vienna),  Oct.  i  and  8. 

Current  Diagram  of  the  Three-Phase  Scries  Motor. — A. 
riioM.-KLEX. — Riidenberg  has  shown  how  the  performance  of 
the  three-phase  series  motor  may  be  represented  very 
simply  by  means  of  voltage  diagrams.  The  author  shows 
how  by  a  simple  change  of  scale  the  voltage  diagram  may 
be  immediately  transformed  into  a  current  diagram. — Elek. 
Zeit.,  Nov.  2. 

Lamps  and  Lighting. 

Moore-Tube  Lighting  Installation. — G.  Hilpert. — An 
illustrated  description  of  a  three-phase  Moore-tube  lighting 
installation  in  the  lecture-room  of  the  electrical  laboratory 
of  the  Institute  of  Technology  in  Breslan  in  Germany.  The 
tubes  are  arranged  in  star  connection.  The  mean  illumina- 
tion of  the  lecture-room  is  120.9  '"^  (hefner  lumens  per 
square  meter)  or  about  10  ft.-candles.  The  illumination  is 
very  uniform,  as  may  be  seen  from  the  fact  that  the  ratio 
of  the  maximum  lux  to  the  minimum  lux  is  2.45.  Such 
low  values  of  this  ratio  are  otherwise  obtained  only  by 
purely  indirect  illumination.  The  specific  consumption  is 
0.442  watt  per  lux  per  square  meter,  which  agrees  well  with 
former  measurements. — Etck.  Zeit..  Nov.  2. 

Metallic-Filament  Lamp. — A  note  on  a  recent  British 
patent  (1544,  Oct.  26)  of  the  W.  C.  Heraeus  Company  and 
C.  Trenzen.  A  process  of  sintering  partly  decarbonized 
metallic  filaments  consists  in  placing  them  in  a  tube  of 
pure  iridium,  which  is  heated  to  a  temperature  between 
1400  deg.  and  1600  deg.  C.  by  passing  currents  up  to  1500 
amp  through  it  in  the  presence  of  a  reducing  gas. — Lond. 
Elec.  Eng'ing,  Nov.  2. 

Mercury  Air-Pump. — S.  R.  Williams. — An  illustrated 
description  of  a  mercury  pump  constructed  on  the  principle 
of  the  chain  and  bucket  water-pump. — Lond.  Electrician. 
Nov.  3. 

Electrophysics  and   Magnetism. 

Pressure  of  Radiation. — D.  Owen. — A  review  of  our 
present  knowledge  of  the  subject  under  the  following  head- 
ings: Thermodynamics  of  radiation;  interaction  of  ether 
and  matter;  astronomical  applications  of  radiation  pressure 
of  sunlight. — Lond.  Electrician,  Nov.  3. 

Poynting's  Theorem. — J.  F.  H.  Douglas. — A  simple  ele- 
mentary proof  of  Poynting's  theorem  on  the  flow  of  elec- 
trical energy  through  space. — Phys.  Review,  October. 
Installations,  Systems  and  Appliances. 

Electric  Heating  and  Cooking.— Ph.  Steuer. — The  de- 
sign of  electric  cooking  and  heating  apparatus  has  been  so 
improved  as  to  give  efficiency  of  90  per  cent  or  more.  But 
the  real  problem  is  to  devise  a  suitably  low  rate  in  order 
to  make  electric  cooking  and  heating  economical.  The  cost 
of  generating  electrical  energy  consists  of  the  fixed  cost 
(interest  and  amortization)  and  the  variable  cost  of  opera- 
tion. In  general  80  per  cent  of  the  total  cost  is  fixed  costs. 
Since  progress  in  electric  heating  and  cooking  would  not 
require  an  increase  in  the  equipment  of  the  central  station. 
the  author  recommends  that  the  rate  for  electric  heating 
and  cooking  shall  be  so  chosen  that  only  the  variable  cost, 
not  the  fixed  cost,  shall  be  paid  for.    The  author  favors  a 
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combination  of  fiat  rate-  and  meter  charge  and  proposes 
lo  make  a  distinction  between  the  energy  used  for  Hghting, 
motor  service  and  heating  and  cooking  purposes.  The 
present  high  price  of  electric  iieating  and  cooking  ap- 
paratus is  also  a  disadvantage,  and  it  may  be  more  econom- 
ical to  cheapen  the  apparatus  even  if  they  are  less  efficient. 
—Elek.  Zeit.,  Nov.  2. 

lilcctrkity  in  Aeronautics.— K.  Chasseriaud. — While 
electric  motors  have  been  used  on  dirigible  balloons,  this  is 
not  the  case  with  aeroplanes.  The  reason  is  that  they  have 
too  great  a  weight,  not  so  much  the  motor  itself  as  the  stor- 
age battery  required.  The  author  then  discusses  the  use  of 
auxiliary  electric  motors  in  connection  with  devices  for  the 
purpose  of  insuring  stability  of  the  aeroplane. — La  Lumiere 
FJcc.  Oct.  28. 

Units,  Measurements  and  Instruments. 

Pyrometers. — R.  S.  WHifPLE.^The  author  describes 
some  improvements  which  he  believes  will  add  largely  to 
the  value  of  pyrometers  in  industrial  work,  both  as  to  their 
suitability  for  particular  processes  and  to  the  scientific 
accuracy  of  the  results.  They  include  Peake's  patent  com- 
pensating leads;  cold  junction  control;  Peake's  scale-con- 
trol box,  and  a  thermocouple  potentiometer. — Lend.  Elec- 
trician, Nov.  3. 

Telegraphy,   Telephony  and  Signals. 

A  New  Phonograph. — An  illustrated  description  of  a  new 
sound-recording    apparatus    e.xhihited    by   the    inventor,    S. 


Fig.   A — Recorde 


Fig.    5 — Wave    Made    by    Bean 
Having  the  Form  of  EF. 


Lifschitz,  at  a  recent  meeting  of  the  Academy  of  Sciences 
in  Paris.  The  inventor  uses  a  small  mirror  M  (see  Fig.  4) 
hinged  so  as  to  vibrate  by  the  action  of  the  telephone  dia- 
phragm D.  A  beam  of  light  is  thrown  on  the  mirror  from 
an  arc  lamp  through  a  lens,  and  is  reflected  so  as  to  give 
a  spot  S  on  the  screen.  A  band  of  sensitized  photographic 
paper  is  used  and  is  driven  betw'een  a  pair  of  rollers  by  an 
electric  motor  so  that  the  film  travels  very  rapidly.  In 
actual  practice,  however,  Lifschitz  uses  a  narrow  band  of 
light  instead  of  a  spot,  as  represented  at  EF  (Fig.  5). 
When  this  band  vibrates  in  the  same  way  as  the  spot,  with 
an    up-and-down   movement     as    the     sensitive    film    passes 


Holes 


Final   Record 


ecord    Band    Holes  For 
Strip    (Letter   T,    Long). 


under  it,  a  certain  surface  is  covered  by  the  light  from  the 
beam,  as  shown  by  the  shaded  portion  G,  and  the  form  of 
this  surface  depends  as  before  on  the  particular  sound  im- 
pressed on  the  diaphragm.  By  developing  the  film  the  part 
G  can  thus  be  produced  in  black  upon  a  transparent  film. 


A  standard  cinematograph  film  is  used,  as  it  is  the  most 
convenient.  This  is  printed  as  a  negative  upon  a  second 
film  of  the  same  kind,  the  latter  being  formed  of  bichro- 
mated  gelatine,  so  that  by  printing  and  washing  in  the 
well-known  way  the  parts  unacted  upon  by  the  light  appear 


Fig.    7 — Sound    Reproducer. 

on  this  second  film  as  holes,  thus  producing  a  band  as  seen 
in  Fig.  6,  with  the  holes  corresponding  to  the  shape  of  the 
waves.  It  is  not  necessary  to  use  the  whole  of  the  surface 
G,  but  only  the  part  lying  above  the  dotted  line  RS  (Fig. 
5).  To  produce  the  original  sound  from  the  present  record 
a  current  of  air  passing  through  the  openings  in  the  band 
is  employed.  For  this  purpose  the  small  air  chamber  H 
(Fig.  7)  is  used.  This  is  fed  with  compressed  air  from 
any  convenient  source,  such  as  a  small  storage  tank  or  steel 
bottle.  The  film  //  is  mounted  between  a  pair  of  rollers 
which  are  driven  by  an  electric  motor  so  that  it  passes 
rapidly  over  the  curved  surface  of  the  chamber.  A  narrow 
slit  IV  allows  the  air  to  escape  through  the  openings  in  the 
band,  and  the  length  of  the  slit  is  adjusted  so  that  it  cor- 
responds to  the  maxinmm  height  of  the  openings;  that  is,  to 
the  highest  point  on  the  waves.  The  slit  is  therefore  fully 
opened  at  such  maximum  points  and  entirely  closed  at  the 
zero  points.  Between  these  limits  the  air  delivery  depends 
on  the  shape  of  the  waves,  and  thus  sounds  are  produced 
by  the  rapid  succession  of  air  emissions  so  obtained.  These 
sounds  correspond  to  those  spoken  into  the  mouthpiece,  so 
that  there  is  proper  reproduction. — Lond.  Electrician, 
Nov.  3. 

Overcoming  the  Inertia  of  Selenium  Cells  for  Transmis- 
sion of  Pictures. — Bohuslav  Zavada. — It  is  well  known 
that  the  rapid  variations  in  the  illumination  of  a  selenium 
cell  are  well  reproduced  by  corresponding  variations  of  re- 
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Figs.  8  and  9— Curves  Showing  Current  Established  In  a  Seleniur 
Cell   by  the   Rapid   Variation   of   Light. 

sistance  and  current.  l''or  uses  in  which  the  absolute  valu 
of  the  current  and  its  low  changes  are  of  no  account  th 
selenium  cell  is,  therefore,  well  suited.  For  the  trani 
mission  of  pictures  the  author  proposes  not  to  use  coi- 
tinuous  illumination  of  the  selenium  cell  as  varied  only  t 
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the  greater  or  smaller  darkness  of  the  different  portions 
of  the  picture  to  be  transmitted,  but  to  use  intermittent 
illumination  and  to  place  a  comnmtator  on  the  axle  of 
the  disk  which  interrupts  the  light.  The  effect  is  shown 
in  Fig.  S,  where  a  is  the  current  in  the  selenium  cell  with 
intermittent  illumination  and  b  is  the  current  after  com- 
mutation. The  curve"  b  may  be  resolved  into  two  curves, 
as  shown  in  c.  If  in  the  receiving  station  a  direct-current 
instrument  is  used,  only  the  small  variations  (indicated  in 
c  by  the  shaded  areas)  have  an  influence  on  the  instrument. 
Since  there  is  no  advantage  in  sending  a  large  inactive 
current  through  the  receiving  instrument  the  endeavor 
should  be  to  reduce  it  as  nmch  as  possible.  Several  means 
for  this  purpose  are  described.  One  is  to  transform  the 
current  through  the  selenium  cell  by  means  of  a  trans- 
former and  to  commutate  only  the  secondary  current,  as  is 
shown  in  Fig.  9,  in  which  a  is  the  current  through  the 
selenium  cell  with  intermittent  illumination,  b  is  the  current 
after  transformation  and  c  is  the  transformed  current  after 
commutation. — Elck.  Zcit.,  Nov.  2. 

IVireless  Telegraphy. — L.  Zehnder. — The  author  dis- 
cusses the  question  whether  electromagnetic  waves  over  the 
ocean  (as  used  in  wireless  telegraphy)  are  propagated  with 
the  speed  of  propagation  in  air  or  with  the  speed  of  prop- 
agation in  water.  The  author  believes  the  latter  is  the 
case.  He  suggests  an  experiment  by  which  this  question 
could  be  settled.  He  farther  discusses  the  reason  why  in 
general  the  distances  to  which  wireless  messages  may  be 
transmitted  are  greater  at  night  than  during  the  day.  He 
believes  the  reason  has  to  do  with  the  change  of  refraction 
coefficient  of  the  atmosphere  and  the  surface  of  the  earth. 
He  finally  suggests  a  secret  code  for  wireless  telegrams 


which  could  not  be  deciphered  by  ordinary  methods. — Elek. 
Zeit.,  N'ov.  2. 

High-Speed  Cable  Telegraphy. — nEi..\  Gati. — The  author 
has  fcirmerly  discussed  the  theory  of  high-speed  telcg- 
rapliy.  Telegraph  engineers  have  stated  that  with  such 
high  speeds  as  suggested  by  him  the  signs  would  run  one 
into  the  other  or  overlap.  However,  the  autiior  maintains 
that  this  is  the  case  only  with  direct-current  telegraphy, 
and  not  with  alternating-current  telegraphy,  and  gives 
oscillograms  to  prove  his  point  that  the  lengthening  of 
the  signs  occurs  only  with  direct-current  telegraphy.  He 
finally  maintains  that  with  ocean  cables  having  a  self-in- 
duction of  10"'  henry  per  kilometer  high-speed  telegraphy  is 
certainly  possible. — Elek.  u.  Masch.  (Vienna),  Oct..  15. 


Book  Review. 

Der  Edisonakkumulator.     By  Meno  Kanmierhoff.     Ber- 
lin:    Julius  Springer.     182  pages,  94  illus.,  20  tables. 
Price,  4  marks. 
An  excellent  practical  treatise  on  the  construction,  char- 
acteristics, theory  and  cost  of  the  Edison  storage  battery 
from  the  standpoint  of  the  engineer  and  electric  automo- 
bile maker  or  operator.    Numerous  tables  of  weights,  sizes 
and   outputs   accompany   the   text   and   many   arithmetical 
examples  are  given  of  applications  for  this  excellent  mod- 
ern ty|)e  of  storage  cell.     The  backwardness  of  electrotccli- 
nical  book  literature  in  English  is  illustrated  by  the  ap- 
pearance  in   the   German   language   of   this  book,   dealing 
with  a  distinctively  American  development.     A  translation 
in  English  is  much  to  be  desired. 


New  Apparatus  and  Appliances 


LARGE  HIGH-TENSION  SUBMARINE  CABLE. 


The  Habirsiiaw  Wire  Company  has  just  completed  a 
lotable  cable  for  the  New  York  Edison  Company,  which 
:vill  be  laid  in  the  Harlem  River.  The  cable  is  in  four 
;engths  of  800  ft.  each  and  consists  of  three  thirty-seven- 
itrand  conductors,  each  of  350,000  circ.  mils.  Each  con- 
luctor  is  insulated  with  a  13-64-in.  wall  of  30  per  cent  Para 
ompound  overlaid  with  tape.  The  three  conductors  are 
aid  up  in  clover-leaf  form  with  fillers  consisting  of  tape. 
i-64-in.  rubber  jacket  of  30  per  cent  Para  tape,  Ys-m.  lead 
heath,  jute  bedding,  an  armor  of  thirty-eight  No.  4  galvan- 
£ed-steel  wires  and  covered  finally  with  two  layers  of  jute 
nd  tar.  The  cable  is  to  be  operated  under  13,000  volts 
'orking  pressure  and  was  tested  for  25,000  volts  for  one- 
alf  hour  between  conductors  and  conductors  and  ground. 
:  is  about  4  in.  in  diameter  and  the  shipping  weight  of 
:Kh  length  of  8co  ft.  is  about  18,000  lb. 


fumes  are  given  off  when  it  is  heated,  so  that  it  can  be 
used  without  objection  in  manholes  or  other  closed  places. 
The  new  compound  can  be  molded  into  any  desired  form 
and  retains  its  shape  after  the  removal  of  the  mold.  On 
account  of  its  freedom  from  absorbing  water  or  occluding 
air  bubbles,  minerallac  No.  20  can  be  relied  upon  to  give  a 
definite  insulating  strength  for  a  given  thickness,  while  its 
low  specific  inductive  capacity  is  of  particular  advantage 
in  telephone  work. 


AN  IMPROVED  MOLDED  INSULATION. 


AN  IMPROVED  LOW-TENSION  INSULATING 
COMPOUND. 


•ased   on    its    experience    in    producing    insulating   com- 

>unds  of  high  grade  for  high-tension  insulation,  the  Min- 

|i       allac  Electric  Company,  Chicago,  has  recently  developed 

'  improved  insulation  for  low-tension  use  where  voltages 

low  2000  volts   are  involved.     This  minerallac   No.   20, 

it  is  designated,  has  a  dielectric  strength  of  700  volts 

r  mil ;  a  high  melting  point,  260  deg.  Fahr. ;  a  high  flash 

:nt,  650  deg.  Fahr.,  and  a  coefficient  of  specific  inductive 

'pacity  of  only   1.98,  taking  air  as  unity.     It  is  declared 

I       ^  be  absolutely  non-hygroscopic,  and  to  be  free  from  im- 

l-rities  injurious  to  rubber,  copper,  paper,  cloth  or  other 

■aerial  used  in  electrical  construction.     No  disagreeable 


Under  the  name  of  Stern-Condensite  the  Dickinson 
Manufacturing  Company,  Springfield,  Mass.,  is  introducing 
an  improved  molded  insulating  material,  the  invention  of 
Mr.  J.  W.  Aylsworth,  for  years  research  chemist  of  the 
Edison  laboratories.  Condensite  is  a  phenol-formaldehyde 
product  which  is  soluble  in  alcohol  and  can  be  used  as  a 
varnish  or  shellac.  Upon  simple  heating  the  material  is 
converted  into  the  plastic  form  in  which  it  can  be  molded 
easily,  setting  without  air  holes.  When  molded  Stern-Con- 
densite presents  a  highly  finished  appearance  like  polished 
black  hard  rubber,  although  mechanically,  according  to  the 
manufacturer,  it  is  far  stronger  than  rubber.  It  possesses 
high  dielectric  resistance,  w'ithstands  acids  and  weathering, 
does  not  break  down  under  its  own  fatigue,  is  non-hygro- 
scopic even  when  boiled  in  water,  resists  temperatures  up  to 
350  deg.  Fahr.  without  softening  and  can  be  molded  into 
any  shape,  inclosing  metal  parts  if  desired.  Stern-Con- 
densite can  be  machined,  tapped,  drilled  or  sawed  easily, 
and  when  molded  leaves  the  mold  in  a  finished  state.  It  is 
odorless  and  tasteless,  but  is  resilient,  though  lighter  than 
hard  rubber,  with  which  it  is  declared  to  compare  favorably 
in  price. 
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INTERNAL  COMBUSTION  ENGINE. 

The  fuel-oil  engine  of  the  Remington  Oil  Engine  Com- 
pany, Stamford.  Conn.,  involves  a  principle  of  vaporizing 
and  igniting  heavy  oils  which,  it  is  claimed,  is  entirely  new 
and  unused  by  oil-engine  builders.  The  company's  engineer 
has  devised  a  method  of  atomizing,  vaporizing  and  burning 
fuel  oil  whereby  the  process  of  vaporization  does  not  sepa- 
rate the  hea^'^•  hydrocarbons  of  the  oil  into  their  con- 
stituent parts,  thereby  giving  a  deposit  of  carbon.  Vapori- 
zation  is  effected  without  the  "cracking"  of  the  oil  and 


Two-Cylinder   Stationary    Engine. 

with  a  clean  e.xhaust.  The  irregularities  of  vaporization 
and  ignition  in  oil  engines  have  in  the  past  made  it  neces- 
sarj'  to  construct  excessively  heavy  machines  in  order  to 
insure  steady  running  and  establish  small  limits  of  varia- 
tion of  angular  speed.  By  this  method  of  vaporizing  and 
burning  heavy  oils  a  regularitj'  of  operation  is  said  to  be 
obtained  which  allows  the  engine  to  have  only  medium 
weight.  The  result  is  that  the  engine  operates  with  ex- 
cellent speed  regulation  from  full  load  to  no  load  and  with 
no  deposit  of  carbon  in  the  cylinder  even  though  operation 
be  carried  on  for  long  periods  at  no  load.  This,  the  manu- 
facturer claims,  has  never  before  been  accomplished  with- 
out the  use  of  high  pressure.  The  fuel  consumption  of  the 
engine  in  sizes  as  small  as  15  hp  is  stated  to  be  not  over 
0.6  lb.  of  fuel  oil  per  brake-hp.  The  consumption  is  less 
in  the  larger  sizes,  and.  as  fuel  oil  of  a  density  from  25 
deg.  to  28  deg.  Baume  has  about  18.500  heat  units  per 
pound,  it  is  apparent  that  the  thermal  efficiency  of  this  type 
of  engine  is  high  even  in  the  smaller  units. 


ELECTRIC  SOLDERING  TOOL. 


The  use  of  the  ordinary'  soldering  tool  has  two  draw- 
backs— ^the  impossibiHt>-  of  keeping  it  hot  continuously  and 
the  rapid  wasting  away  of  the  copper.  The  development 
of  the  electric  soldering  iron  obviated  the  former,  furnish- 
ing the  mechanic  not  only  with  a  tool  which  stayed  uni- 
formly hot  all  the  time  but  also  with  one  in  which  the  heat 
intensity-  could  be  easily  regulated  by  the  mere  turning  on 
or  oft  of  the  electricity.  The  second  fault — that  is,  the 
rapid  wasting  away  of  the  copper — still  remained,  to  a 
large  extient,  necessitating  frequent  renewals,  and  conse- 
quently making  no  reduction  in  the  cost  of  maintenance. 
As  a  result  of  many  experiments  made  in  the  research 
laboratories  of  the  General  Electric  Company  to  mitigate 
this  fault,  there  has  been  developed  a  process  of  treating 
the  copper  which  renders  the  latter  non-oxidizable  under 
high  heats  and  non-corrodible  by  the  acids  used  in  solder- 
ing.   Furthermore,  it  reduces  to  a  minimum  the  dissolving 


action  of  the  molten  tin,  with  which  the  working  tip  must 
always  be  kept  coated.  It  is  claimed  that  this  "calorizing" 
method  of  treatment  does  not  merely  coat  the  surface  of 
the  copper  with  a  thin  layer  of  non-oxidizable  or  non-cor- 
rodible substance,  liable  to  scale  off  under  the  effects  of 
heat  and  acids,  but  it  actually  changes  the  characteristics 
of  the  copper  to  an  appreciable  depth.  Thus  the  dura- 
bility or  practical  working  life  of  the  copper  is  increased 
to  such  an  extent  as  to  provide  a  soldering  tool  of  maxi- 
mum economv  and  effectiveness. 


NEW  CUTLER-HAMMER   CANOPY  SWITCHES. 


In  the  first  canopy  switches  made  by  the  Cutler-Hammer 
Manufacturing  Company,  of  Milwaukee,  split  porcelain 
bodies  were  used.  Since  then  the  company  has  developed  a 
fireproof  and  waterproof  insulating  material  which  is  used 


Fig.    1 — Canopy    Switclies. 

for  the  bodies  of  new  switches.  This  material,  which  can 
be  molded  with  unusual  accuracy,  is  tough  and  at  the  same 
time  insures  permanent  alignment  of  the  operating  parts. 
In  the  switch  illustrated  herewith,  which  is  entirely  new, 
the  push  button  is  replaced  by  a  threaded  stem.  This 
switch  has  been  developed  to  be  installed  in  the  bottom 
shell  of  ceiling  fixtures.  It  is  operated  by  pushing  and 
pulling  the  bottom  knob  of  the  fixture  as  screwed  on  the 


Fig.  2— Canopy  Switch   Installed  in  Bottom  Shell  of  Ceiling  Fixture 

threaded  stem  of  the  switch.  The  appearance  of  the  fixtur< 
is  unchanged  and  the  necessity  of  wiring  to  a  wall  switcl 
is  eliminated. 

In  the  large  twelve-storj'  Lowrj-  Building,  just  finishe< 
in  St.  Paul,  Minn.,  1500  of  these  canopy  switches  were  m 
stalled.  All  the  wall  brackets  were  provided  in  this  manne 
and  keyless  sockets  were  used. 
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A  RING-SWITCH  FOR  DOMESTIC  LIGHTING 
CIRCUITS. 


A  new  type  of  ring-switch  Ijas  been  devised  by  Mr.  !•'.  W. 

Kurtz,  of  Manhattan  College,  Xew  York  City,  which  per- 

,    mils  the  lighting  of  any  group  of  lamps,  or  several  groups, 

1 1    or  all  of  them  at  the  same  time.    This  is  eflfectcd,  as  shown 


.  m  the  accompanying  illustration,  by  moving  an  arm  over 
:  a  series  of  studs  inserted  in  a  number  of  concentric  copper 
,  rings  which  are  themselves  connected  with  the  different 
lighting  circuits.  The  device  is  handy  and  reliable  in 
j  operation ;  it  is  simple  in  construction  and  saves  a  consider- 
,  able  amount  of  the  wiring  usually  employed. 


A  SIMPLE  SIGN  FLASHER. 

The  motor-driven  flasher  shown  in  the  illustration  is 
intended  for  signs  having  few  lamps  or  for  window  dec- 
orations and  displays.  The  machine  is  compact  and  low- 
priced  and  is  said  to  be  more  flexible  and  of  larger  range 


sign    Flasher. 

han  the  so-called  automatic  flashers.  The  worm  shaft 
uns  on  roller  bearings,  and  the  outfit  is  provided  with 
iminated  brushes,  which  arc  adjustable.  The  flashers 
f  the  type  illustrated  constitute  an  entirely  new  line  and 
re  made  in  sizes  ranging  from  5  amp  t6  12  amp  per 
witch,  and  they  can  be  equipped  with  any  number  of 
witches.     The  machine  is  adapted  for  a  number  of  pur- 


poses, as  flashing  first  one  side  and  iluii  iln-  oihcr  side  of  a 
sign,  or  Hashing  first  the  border  and  tlun  the  reading 
matter,  or  various  color  combinations,  or  spelling  out  a 
word  letter  by  letter,  etc.  it  is  said  by  the  inannf.-icturer, 
the  Reynolds  Electric  l^lasher  Manufacturing  Company,  of 
Chicago,  to  cost  but  little  more  than  an  ordinary  fan  motor. 


ELECTRICAL   BUSINESS   MEN    DISCUSS  CREDITS. 


About  eighty  representative  electrical  business  men  from 
Chicago,  St.  Louis,  Cleveland,  Minneapolis,  St.  Paul,  Mil- 
waukee, Detroit,  Cincinnati  and  other  cities  of  the  Central 
West  attended  the  sixteenth  annual  meeting  of  the  Elec- 
trical Credit  .Association  of  Chicago,  which  was  held  at  the 
Chicago  Athletic  Club  on  Nov.  16.  Mr.  A.  O.  Kuehmsted, 
of  Chicago,  vice-president,  occupied  the  chair,  as  President 
Frank  M.  Pierce,  of  the  same  city,  was  unable  to  be  present. 
Mr.  Kuehmsted  presented  the  president's  annual  report,  and 
Mr.  James  Wolff,  of  Chicago,  made  a  brief  report  as  the 
official  representative  of  the  association  in  the  National 
Electrical  Credit  Association.  Mr.  I'-rederic  P.  Vose,  of 
Chicago,  presented  an  interesting  report  as  secretary-treas- 
urer. He  showed  that  the  association  has  211  company 
members  and  that  the  number  of  claims  reported  to  the  as- 
sociation in  191 1  was  4389,  representing  an  indebtedness  to 
members  of  $355,357.  The  total  number  of  claims  settled 
during  the  year  was  2398,  amounting  to  $180,124.  About 
51  per  cent  in  cash  was  collected  of  the  total  amount  re- 
ported. The  total  amount  collected  since  the  establishment 
of  the  association  in  1896  was  $1,588,873.  The  estimated 
amount  of  claims  settled  during  the  life  of  the  association 
in  all  forms  is  $3,093,757. 

Greetings  were  presented  from  the  Philadelphia  and  New 
York  associations,  and  it  was  announced  that  in  the  future 
the  annual  meetings  of  the  Chicago  association  would  be 
held  on  the  third  Thursday  in  November.  By  a  vote  the 
national  association  was  requested  to  withdraw  what  is 
known  as  "operative  resolution  No.  41,"  which  relates  to  the 
guaranteeing  of  the  accounts  of  deliiu|iK-nt  debtors  l)y  third 
persons. 

On  the  report  of  the  nominating  committee  officers  were 
elected  as  follows:  President,  Mr.  .S.  K.  Kennedy,  Central 
Electric  Company;  vice-president,  Mr.  ,'\.  O.  Kuehmsted, 
Gregory  Electric  Company;  national  representative,  Mr. 
James  Wolff,  New  York  Insulated  Wire  Company;  secre- 
tary-treasurer, Mr.  Frederic  P.  Vose,  Marquette  Building, 
Chicago;  executive  committee  (new  members),  Messrs. 
Charles  E.  Umniach,  W.  S.  Edwards  Manufacturing  Com- 
pany; William  A.  Browne,  M.  B.  Austin  &  Company;  R.  M. 
McConnell,  Westinghouse  Electric  &  Manufacturing  Com- 
pany. A  vote  of  thanks  was  extended  to  the  retiring  officers 
and  members  of  the  executive  committee. 

The  greater  part  of  the  afternoon  was  devoted  to  the 
reading  and  discussion  of  papers.  Mr.  Kuehmsted  was  first 
wilh  a  paper  on  "Disputed  Accounts  and  the  Executive 
Committee,"  and  he  was  followed  by  Mr.  W.  J.  Burton,  of 
the  Frank  Adam  Electric  Company,  of  St.  Louis,  who  read 
a  paper  prepared  by  Mr.  W.  A.  15rady  on  "Keeping  Faith." 
This  was  followed  by  the  paper  of  Mr.  F.  D.  Van  Winkle, 
of  the  Post-Glover  Electric  Company,  of  Cincinnati,  on 
"Forms  and  Model  Letters,"  after  which  Mr.  Kennedy,  the 
new  president,  read  a  paper  entitled  "Does  the  Association 
Pay  ?" 

Mr.  E.  R.  Gilmore,  of  the  Western  Electric  Company,  was 
next  with  a  paper  entitled  "Contractors  as  Credit  Risks." 
In  the  course  of  this  paper  the  writer  declared  that  the  small 
electrical  contractors  are  possibly  the  poorest  risks  in  the 
electrical  business.  The  remedy  .should  be  to  exercise  some 
discrimination  and  help  the  worthy  ones  as  they  start  in 
business  by  educating  them  in  bookkeeping  and  methorls  of 
doing  business  so  that  they  may  develop  into  well-rounded 
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business  men.  .Mr.  T.  I.  Stacey  agreed  with  this,  and  Mr. 
W.  E.  Stephenson,  of  Minneapolis,  remarked  that  perhaps 
80  per  cerft  of  tite  "grief"  of  electrical  credit  men  conies 
from  the  small  contractor.  He  made  the  amusing  statement 
that  perhaps  every  electrical  contractor  in  Minneapolis  and 
St.  Paul  has  an  automobile  while  hardly  one  jobber  can 
boast  of  such  a  luxury.  Mr.  Wolff,  Mr.  Frank  Horton,  of 
Chicago,  and  others  took  part  in  the  discussion. 

The  discussion  on  reporting  municipal  delinquents  was 
opened  by  Mr.  X'osc,  and  Mr.  Stephenson  and  others  par- 
ticipated in  it.  After  some  debate  it  was  recommended  to 
the  national  association  that  information  should  be  dis- 
tributed to  the  members  of  the  as.sociation  stating  when 
municipalities  are  paying  by  warrant  rather  than  in  cash, 
but  municipalities  paying  by  warrant  should  not  be  described 
as  delinquent  debtors. 


NEW    ST.    LOUIS-MADE    ALTERNATING-CURRENT 
DEVICES. 


At  a  meeting  of  the  St.  Louis  League  of  Electrical  In- 
terests on  Nov.  14  Mr.  W.  A.  Layman,  vice-president  and 
general  manager  of  the  Wagner  Electric  Manufacturing 
Company,  of  that  city,  was  to  have  addressed  the  society 
on  "Some  New  Alternating'-Current  Apparatus  Made  in 
St.  Louis."  Mr.  Layman  was  called  out  of  town  unex- 
pectedly at  the  last  moment,  and  his  place  was  taken  by 
Mr.  F.  N.  Jewett,  sales  manager  of  the  Wagner  company, 
who  spoke  on  the  same  subject. 

The  St.  Louis  League  of  Electrical  Literests  has  shown 
its  devotion  to  the  interests  of  its  city  in  several  ways. 
For  one  thing  it  raised  a  fund  sufficient  to  build  and  main- 
tain electric  signs  advertising  the  city  of  St.  Louis  and 
placed  them  in  five  large  Eastern  cities.  Believing  that 
members  of  the  league  are  interested  in  knowing  what  a 
representative  electrical  manufacturer  of  St.  Louis  is  doing, 
and  believing  also  that  the  advance  in  the  electrical  art  has 
been  so  great  that  some  people  are  prone  to  think  that 
further  progress  is  unlikely,  Mr.  Jewett  pointed  out  that 
three  new  and  original  electrical  devices  have  been  pro- 
duced in  the  home  city  within  the  last  year.  The  speaker 
insisted  that  these  devices  are  not  merely  improvements  of 
hitherto  existing  types,  although  to  outward  appearance 
two  of  them  might  be  so  considered.  On  careful  examina- 
tion, however,  it  will  be  seen  that  each  one  of  the  appliances 


Fig.    1 — Single-Phase    Converter. 

is   a   real   invention   and   a   new   contribution    to   the   elec- 
trical art. 

The  three  devices  described  are  the  Wagner  alternating- 
current  rectifier,  the  Wagner  single-phase  converter  and 
the  Wagner  unity-power- t.sctor  single-phase  motor.  It  was 
pointed  out   that  the  great   number  of  automobile,   motor- 


boat  and  other  small  gas  and  gasoline  engines  has  de- 
veloped a  large  field,  for  small  storage  batteries  to  provide 
energy  for  ignition  purposes.  To  provide  a  small,  compact^ 
portable  rectifier  for  the  many  owners  of  such  storage  bat- 
teries in  alternating-current  sources  of  supply  the  Wagner 
company  developed  an  ingenious  and  radically  new  device 
to  suit  the. requirements.  This  rectifier  consists  essentially 
of  a  vibrating  armature  in  connection  with  an  electromag- 
net, the  outfit  including  a  small  transformer  and  a  resist- 
ance to  limit  the  flow  of  charging  current.  The  device  has 
been  described  heretofore  in  this  journal. 

Mr.  Jewett  remarked  on  the  fact  that  the  mutual  depend- 
ability of  motor  and  storage  battery  has  been  so  improved 
that  the  electric  vehicle  is  now  used  to  a  much  greater 
extent  than  ever  before  and  is  rapidly  coming  to  the  front 
in  the  automobile  field.  The  Wagner  company  believes  that 
it  has  discerned  the  need  for  a  simple,  compact  and  durable 
machine  for  converting  alternating  current  into  direct  cur- 
rent for  the  charging  of  vehicle  batteries,  in  addition  to 
the  various  rectifying  and  converting  appliances  now  avail- 
able for  this  purpose.  Therefore,  it  has  brought  out  a 
single-phase  converter  which  in  a  single  unit  is  the  mechan- 
ical equivalent  of  a  motor-generator  set  operating  on 
single-phase  alternating-current  supply  and  producing 
direct  current.  The  machine  possesses  the  outward  char- 
acteristics of  a  standard  single-phase  motor,  and,  indeed, 
it  may  be  used  as  a  motor  if  desired.  The  speaker  de- 
scribed the  machine  in  detail  and  said  that  it  should  be  use- 
ful for  domestic  purposes  as  at  once  affording  a  means  of 
charging  vehicle  batteries  and  driving  small  machinery 
such  as  is  frequently  used  about  the  household  or  in  a 
private  garage. 

In  conclusion  Mr.  Jewett  spoke  of  the  importance  of  the 
maintenance  of  high  power-factor  by  central-station  com- 


1^13     2— Converter    Driving    Tire    Pump. 

panics  in  selling  and  distributing  alternating  current.  This 
brought  him  to  the  new  unity-power-factor  motor  made  by 
the  Wagner  company,  which  has  been  described  heretofore 
in  these  columns.  The  talk  was  followed  by  an  interesting 
discussion,  the  speaker  of  the  day  answering  a  number  of 
questions. 
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Industrial  and  Commercial  News 


The  Wekk  in  Trade. 

GAIN'S  made  in  recent  weeks,  although  moderate  in  volume, 
have  served  to  bolster  up  the  business  outlook  and  im- 
part to  it  a  more  cheerful  view.     Market  sentiment  was 
undoubtedly    favorably    atTected    by    the    position    which    Mr. 
Roosevelt  took  with  respect  to  the  government's  suit  against 
the  Steel   Corporation,  and   because  of  this  and   various  other 
reasons  improvement  in  prices  prevailed.     A  larger  volume  of 
business  is  noticeable  in  the  West,  with  further  buying  for  the 
future.    The  seasonable  weather  and  the  approach  of  the  holi- 
'     days  are  imparting  activity  to  the  retail  trade.     The  October 
■    exports  were  greater  in  value  than  those  of  any  other  October 
I    in  the  history  of  the  e.xport  trade  and  the  imports  show  an  in- 
crease over  those  of  the  corresponding  month  of  last  year.    An 
active  demand  for  foundry  and  pig  iron  or  low  grade  is  re- 
ported to  be  developing  in  the  East.    The  tonnage  of  steel  rails 
placed  for  shipment  this  winter  or  as  specified  during  1912  dur- 
ing  the   past    few   weeks   now   totals   about    175.C00  tons,   and 
actually  pending  inquiries  total  approximately  150,000  tons.   Car 
'    builders  are  operating  to  greater  capacity   at  present   than   at 
.    any  other  time  during  the  year,  and  a  shortage  of  cars  threatens 
the  West  due  to  business  improvements  and  to  run-down  equip- 
ment.   The  cotton-ginning  figures  issued  by  the  Census  Bureau 
,   Tuesday  were  in  a  measure  disappointing,  but  showed  by  far 
,   the  largest  number  of  bales  ever  ginned  up  to  Nov.  14.     It  is 
expected  that  this  year's  crop  will  reach  14,000,000  bales.    Busi- 
ness failures  for  the  week  ending  Xov.  16  as  reported  by  Brad- 
'  St  eet's  were  238,  as  compared  with  237  last  week,  248  in  the 
,  corresponding  week  of  1910,  232  in  1909,  ^.73  in  1908.  and  265 
in  1907. 


The  Copper  Market. 

THE  price  of  copper  continues  to  advance  both  here  and 
abroad.     Sales  of  electrolytic  were  reported  on  Tues- 
day as  high  as  13  cents  a  pound,  and  this  continues  to 
the  minimum  quotation  of  the  leading  selling  agency.     The 
niand  according  to  the  producers  continues  to  be  good,  ex- 
I'Orts  showing  up   better  than   domestic   shipments.     Domestic 
consumers  are  not  clamoring  for  copper,  the  consumption  of  the 
metal  in  this  country  being  less  than  usual,  and  the  prices  are 
advancing  under   speculative  influences.     Consequently  buymg 
has  been  said  to  be  in  excess  of  melting  requirements  and  sev- 
eral million  pounds  more  of  January  and  December  electrolytic 
contracts  were  placed  Nov.  21.     European  business  as  well  as 
American  business  trade  was  mainly  in  December  and  January 


Settling 

Mandard    Copper.                                             Bid.           Asked.  Price. 

-I'"l        12.45  12.75  

Noteaiber     12.50             12.75  12.62^5 

December    12.50             12.80  12.65 

'anaary     12.55             12.85  12.67^ 

^Hc  London  market,  November  21,  was  as  follows: 

Noon.  Closing. 

£     5     d  £     s     d 

ndard     copper,     spot 57     S     9  S7  13     9 

ndard    copper,    futures 58     2     6  58     8     9 

•  xtreme   fluctuations    for   this   year; 

Highest.  Lowest. 

ndard     12.60c  l!.S7!/ic 

don.     spot £57   13     9.  £53     7     6 

■iJon.     futures 58   10     0  54     0     0 

'     selected 61    15     0  57     5     0 


ipments.  Estimates  place  the  country's  increase  in  new  copper 
next  year  between  2O0,000,oon  11).  and  2^0.000.000  lb.  The  first 
half  of  November  showed  a  decline  of  5,352.000  lb.  in  visible 
and  4,121,600  lb.  in  foreign  stocks,  leaving  the  world's  visible 
stocks  not  greater  than  268,000,000  lb.  There  is  a  suspicion, 
however,  that  copper  in  both  refined  and  crude  form  is  under- 
going accumulation.  The  total  exports  from  -New  York  since 
INov.  I  and  including  Nov.  21  aggregate  21,331  tons,  which  com- 
pares with  21,904  tons  cleared  in  October  for  the  principal  North 
Atlantic  ports.  At  .the  present  rate  exports  for  November  will 
oe  around  65.000.000  lb.,  the  greatest  since  last  August.  The 
Jaily  call  on  the  Metal  Exchange  Nov.  21  quoted  copper  as  per 
be  accompanying  table. 


Industrial  and  Commercial  Notes. 
Westinghouse,  Church,  Kerr  &  Company's  Engage- 
ments.— Engineering  work  being  carried  on  at  present  under 
direction  of  Westinghouse,  Church,  Kerr  &  Company  includes 
the  design  and  construction  of  a  2000-kw  steam  turbo-generator 
plant  for  the  Harmony  Mills  at  Cohoes.  N.  Y.  This  work  in- 
cludes the  design  and  construction  of  the  power-house  building 
and  stack,  the  installation  of  boilers,  coal-handling  equipment, 
electric-light  and  power  wiring  and  switchboard,  the  construc- 
tion of  a  bridge  for  heating  and  electric-transmission  service 
between  the  power  house  and  mills,  together  with  the  design 
and  construction  of  a  2800-hp  modern  horizontal  turbine  water- 
power  plant  arranged  for  -.ope  transmission  to  various  parts  of 
the  mills  and  the  design  and  installation  of  plumbing  and  other 
service  facilities.  Contracts  have  been  placed  for  all  material 
required  for  the  above,  and  for  the  twenty-four-stall  round- 
house, machine  shop,  storeroom,  oil  storage-room,  power  house 
and  ofHce  building  which  the  Westinghouse  company  is  con- 
structing at  Champaign.  111.,  for  the  Illinois  Central  Railroad. 
The  power  house  will  accommodate  four  150-hp  boilers,  three 
of  which  are  being  installed  at  the  present  time;  one  looo-cu. 
ft.  air  compressor  and  boiler-washing  equipment,  eight  motor- 
driven  deep-well  pumps,  three  cinder  pits,  one  inspection  pit,  a 
green-sand  stora.ge  bin  and  sand-dryer  house  and  equipment, 
lighting,  heating  and  service  equipment  for  the  above-mentioned 
buildings,  yard  lighting,  power  wiring,  yard-trench  system, 
sanitary  sewer  and  septic  tank,  pne  looo-gal.  water  tank,  two 
locomotive  water  columns  and  complete  system  of  fire  pro- 
tection in  yards  and  buildings.  The  work  also  includes  the 
design  and  installation  of  service  piping  between  the  power 
house  and  various  other  buildings  and  the  erection  and  equip- 
ment of  a  transformer  house.  Electric  current  is  furnished  by 
the  local  electric-light  company.  Space  has  been  left  in  the 
power  house  for  the  future  installation  of  generating  units 
when  desired. 

Kansas  City  Telephone  Service  Restored  in  Ninety-eight 
Hours  After  Fire. — Wlien  the  Missouri  &  Kansas  Tele- 
phone Company's  Fairmount  Exchange  at  Kansas  City,  Mo., 
was  completely  destroj'ed,  on  Sunday,  Oct.  22,  at  3  a.  m.,  by  a 
fire  which  is  believed  to  have  been  caused  by  an  explosion  of 
gas  in  the  house  adjoining  that  in  which  the  central  oflice  was 
located,  the  telephone  company  at  once  communicated  with  the 
Western  Electric  Company,  and  the  work  of  restoring  service 
to  the  subscribers  was  begun  at  9  o'clock  on  the  same  morning, 
when  a  dozen  men  from  the  electric  company's  local  installing 
force  appeared  upon  the  scene.  The  Hawthorne  factory  of 
the  Western  Electric  Company  was  called  upon  by  long-distance 
telephone  to  make  an  emergency  shipment,  and  responded  by 
sending  forward  the  necessary  apparatus  by  express  the  evening 
of  the  day  on  which  the  fire  occurred,  thus  supplementing 
without  delay  the  work  which  was  being  done  by  the  local 
house  in  rushing  material  to  the  building  in  which  the  new 
exchange  was  to  be  housed.  The  new  switchboard  equipment 
consisted  of  several  sections  from  the  telephone  company's 
stock,  and  some  from  an  addition  which  was  to  be  installed  at 
the  Rosedale  Exchange,  on  account  of  the  increasing  business 
in  that  district.  Twenty-six  installers  reported  for  work  on 
Monday  morning,  Oct.  23,  and  from  that  time  until  the  new 
board  was  cut  into  service  at  5  a.  m.  Oct.  26,  w-ith  a  full  equip- 
ment of  800  subscribers'  lines,  day  and  night  crews  were  at 
work  continuously.  Taking  into  consideration  the  fact  that 
the  work  was  done  under  high-speed  conditions,  in  order  that 
thef  subscribers  might  not  be  inconvenienced  ior  an  extended 
period,  it  is  worthy  of  note  that  the  trouble  reports  issued  as  a 
matter  of  routine  by  the  telephone  company  indicate  that  the 
work  of  the  Western 'Electric  Company's  installing  force  was 
so  well  done  that  a  minimum  of  trouble  was  experienced  after 
the  new  equipment  was  cut  into  service. 

Hoskins  Manufacturing  Company  Absorbs  International 
Electric  Meter  Company. — The  Iloskins  Manufacturing 
Company,  of  Detroit,  maker  of  the  "Hoskins"  electric  fur- 
naces, pyrometers  and  heating  appliances,  has  purchased  the 
business  of  the  International  Electric  Meter  Company,  of  Chi- 
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cago.  The  manufacture  of  the  "International"  instruments  will 
be  continued  by  the  Hoskins  company  at  its  Detroit  plant,  with 
the  same  production  organization  that  during  the  past  seven 
years  has  made  the  "International"  a  line  of  established  merit. 
The  "International"  measuring  instruments  comprise  ammeters 
and  voltmeters  of  portable  and  switchboard  types  in  a  variety 
of  designs  for  alternating-current  and  direct-current  circuits. 
Block-Signal  Practice. — The  Ft.  Dodge,  Des  Moines  & 
Southern  Railroad,  which  operates  about  125  miles  of  track 
extending  northward  from  Des  Moines,  la.,  to  Ft.  Dodge  and 
Rockwell  City,  has  contracted  with  the  General  Railway  Signal 
Company,  of  Rochester,  N.  Y.,  to  install  continuous-track  au- 
tomatic block-signal  protection  on  \8'/2  miles  of  track.  This 
road  formerly  was  operated  by  steam  and  now  is  operated  by 
1200-volt  overhead  trolley.  Passenger  cars  are  run  in  single 
units  and  freight  trains  are  hauled  by  40-ton  electric  locomo- 
tives, the  ruling  grades  permitting  handling  a  1600-ton  train 
with  a  two-unit  locomotive.  The  block-signal  installation  is 
novel  in  that,  while  it  conforms  strictly  to  the  automatic  block- 
signal  practice  of  steam  railroads  so  far  as  circuits,  relays  and 
minor  apparatus  are  concerned,  the  day  as  well  as  night  indi- 
cations will  be  given  by  lamp  signals  rather  than  semaphores. 
Each  signal  post  will  carry  at  its  top  a  cast-iron  bo.\  containing 
one  red  and  one  green  lens,  each  8yi  in,  in  diameter.  The  lenses 
will  be  illuminated  by  80-watt  tantalum  lamps  placed  in  front 
of  parabolic  reflectors.  By  this  means  the  intensity  of  illumina- 
tion is  sufficient  to  give  an  arrestive  daylight  signal  indication  at 
distances  between   1500  ft.  and  2000  ft. 

New  York  Edison  Company  Seeks  Review  of  Long  Acre 
Case. — The  New  York  Edison  Company  obtained  a  writ  of 
certiorari  from  Supreme  Court  Justice  Seabury  Nov.  21  to  re- 
view the  determination  of  the  Public  Service  Commission  of 
the  First  District  of  New  Y'ork,  which  grants  the  Long  Acre 
Electric  Light  &  Power  Company  permission  to  issue  $10,- 
oop,ooo  of  preferred  stock  and  $50,000,000  of  bonds.  The  peti- 
tion states  that  the  Edison  company  has  invested  millions  in 
its  plant  and  equipment,  and  has  furnished  electricity  at  reason- 
able rates,  whereas  the  Long  Acre  company  has  a  franchise 
which  has  never  been  operated  according  to  law,  has  a  floating 
indebtedness  of  $275,000,  and  property  worth  only  $20,000, 
against  which  it  has  issued  bonds  of  $1,000,000  to  pay  for  its 
franchise.  The  petition  states,  moreover,  that  there  is  no  pub- 
lic necessity  for  a  competing  company,  and  insists  that  the 
State  of  New  York  has  adopted  a  policy  of  regulated  monopoly 
in  place  of  competition  and  that  the  New  York  Edison  Com- 
pany cannot  be  subjected  to  competition,  but  has  a  right  to 
demand  that  it  be  protected  against  competition  under  the  law 
as  nov.7  interpreted. 

Remy  Electric  Company. — The  Remy  Electric  Company, 
of  Anderson,  Ind.,  manufacturer  of  magneto  ignition  and  light- 
ing devices  for  all  types  of  gas  engines  and  gasoline-motor- 
driven  vehicles,  which  recently  absorbed  the  .American  Electric 
Headlight  Company  and  now  makes  the  American  electric  head- 
light for  steam  locomotives,  has  purchased  outright  all  patents, 
designs,  good-will  and  manufacturing  rights  of  the  Peters  elec- 
tric headlight  for  steam  locomotives.  The  locomotive  head- 
light departments  of  the  R.  G.  Peters  Company,  of  Grand 
Rapids,  Mich.,  have  been  moved  to  .Anderson,  and  the  Peters 
light  will  be  owned,  manufactured  and  sold  by  the  Remy  Com- 
pany. New  buildings  will  be  erected  at  the  .Anderson  plant  to 
care  for  the  increased  production  of  the  Peters  lighting  ap- 
paratus. The  Remy  copipany  has  taken  over  the  leading  men 
employed  by  the  Peters  company  in  its  headlight  department. 
and  this  addition  to  the  corps  of  inventors  and  electric-head- 
light engineers  puts  the  Remy  company  foremost  in  the  develop- 
ment and  perfection  of  the  art  of  locomotive  electric  headlight 
designing  and  manufacturing. 

Rebuilding  of  the  Northern  Ohio  Traction  &  Light  Com- 
pany.—Due  to  the  increasing  load  on  the  existing  plant,  and 
a  desire  to  centralize  the  power  generation,  with  its  attendant 
economies,  the  Northern  Ohio  Traction  &  Light  Company  has 
decided  to  renew  completely  the  electrical  equipment  of  the 
greater  portion  of  its  system.  It  is  the  intention  to  install  a  new 
steam  turbine  and  hydroelectric  generating  station  at  a  point 
north  of  .Akron,  and  to  distribute  energy  from  this  station  to 
substations  located  at  Bedford,  Town  Line,  Kent,  South  Akron, 
Barberton,  Springfield  Lake  and  New  Berlin.  The  generating 
equipment  will  comprise  three  6o-cycle,  three-phase,  7000-kva 
turbo-generators,  two  150-kw  turbo-generator  exciters,  nine 
lioo-kva   oil-insulated,   water-cooled   transformers,   one   20-kw 


motor-generator  set,  three  S5-kva  transformers,  one  main 
switchboard  and  the  outgoing  lines.  The  substations  will  con- 
tain the  necessary  step-down  transformers  and  rotaries,  the 
latter  aggregating  6500  kw.  The  contract  for  the  entire  elec- 
trical equipment  has  been  awarded  to  the  Westinghouse  Electric 
&  Manufacturing  Company. 

Hydroelectric  Development  in  Pachuca,  Mexico. — The 
Pachuca  Railway  Company,  which  is  constructing  an  electric 
railway  from  Pacluicha  to  the  Real  del  Monte  mining  district, 
will  soon  have  the  line  finished.  It  will  be  about  12  miles  long 
and  in  some  respects  is  an  interesting  and  unique  piece  of  en- 
gineering work,  owing  to  the  rough  character  of  the  country. 
The  company  has  adopted  plans  for  extensive  enlargement  of 
its  hydroelectric  plant  and  service.  It  is  already  furnishing 
1500  hp  of  electrical  energy  for  mines  and  industries,  and  this 
is  to  be  brought  up  to  about  7500  hp.  It  has  applied  for  con- 
cessions from  the  government  for  the  construction  of  three 
large  dams  which  will  afford  a  water-storage  capacity  sufficient 
to  generate  the  additional  power  that  is  required.  Transmis- 
sion lines  will  be  constructed  to  the  different  mines  and  out- 
lying industrial  plants.  The  headquarters  of  the  company  are 
at  Tepeji  del  Rio,  in  the  Tula  district  of  Pachuca.  It  is  ex- 
pected that  the  introduction  of  cheap  electric  power  into  the 
mining  camps  will  greatly  stimulate  development  operations  of 
the  mines. 

Third  Avenue  Reorganization  Plan  Wins. — The  litigation 
between  the  Public  Service  Commission  of  the  First  District, 
New  York,  and  the  Third  Avenue  Railroad  Company  was 
ended  Nov.  21,  when  the  Court  of  Appeals  reversed  the  decision 
of  the  Public  Service  Commission  and  declared  the  reorganiza- 
tion plan  legal.  The  decision  is  of  moment,  as  upon  it  de- 
pends not  only  the  reorganization  of  the  Third  Avenue  Rail- 
road, but  also  that  of  the  Metropolitan  Street  Railway  Com- 
pany, a  plan  for  the  reorganization  of  which  will  be  presented 
in  the  near  future.  It  is  expected  that  the  Public  Service  Com- 
mission will  ask  the  next  Legislature  to  grant  additional  power 
so  it  will  have  jurisdiction  in  reorganization  matters.  It  is 
doubtful,  however,  if  this  law  can  be  effected  in  time  to  inter- 
fere with  the  reorganization  of  the  entire  street  railway  system 
of  New  York. 

Bell  Interests  Acquire  the  Cumberland  Telephone  &  Tele- 
graph Company. — The  American  Telephone  &  Telegraph 
Company  has  accepted  the  offer  made  by  the  president  of  the 
Cumberland  Telephone  &  Telegraph  Company  to  sell  to  the 
former  all  of  the  latter's  stock  in  the  latter  company  at  160  and 
accrued  dividends  in  bonds  of  the  Cumberland  Telephone  & 
Telegraph  Company.  The  bonds  will  become  a  mortgage  on 
the  property  for  twenty-five  years  at  5  per  cent  taken  at  par, 
with  the  option  of  taking  American  Telephone  &  Telegraph 
Company  stock  par  for  par  if  preferred.  The  bonds  will  be 
dated  Jan.  i,  1912,  and  the  total  issue  will  not  exceed  $15,000,- 
000.  They  will  be  subject  only  to  a  prior  mortgage  securing 
bonds  now  outstanding  amounting  to  $750,000. 

Reorganization  of  Milwaukee  Electric  Railway  &  Light 
Company. — The  active  management  of  the  Milwaukee  Elec- 
tric Railway  &  Light  Company  has  been  placed  in  the  hands 
of  three  department  heads,  so  as  to  relieve  Manager  J.  D.  Mor- 
timer of  much  detail  work.  The  three  heads  are  Messrs.  R.  ?•■ 
Stearns,  S.  B.  Way  and  R.  N.  Duffy.  The  first  is  in  charge  of 
the  railway  department,  the  second  in  charge  of  the  light  and 
power  department,  and  the  last  will  have  supervision  of  the 
accounting,  purchasing  and  stores,  printing  and  advertising 
and  publicity  departments.  Mr.  Egbert  Douglas  has  resigned 
as  commercial  engineer  and  has  been  made  salts  manager,  and 
Mr.  T.  D.  Crocker,  general  superintendent  of  the  Milwaukee 
Central  Heating  Company,  has  been  appointed  commercia 
engineer. 

Kelvin  Engineering  Company. — The  Kelvin  Engineering 
Company,  78  Wall  Street,  New  York,  has  been  incorporated  foi 
the  purpose  of  doing  a  general  engineering  and  contracting 
business,  to  make  plans,  specifications  and  estimates,  to  investi 
gate  and  report,  and  to  supervise  and  manage  railway,  in 
dustrial  and  electric  plants.  Its  technical  staff  will  be  headei 
by  Messrs.  G.  Lobo  and  J.  H.  Shearer,  both  engineers  of  pro 
fessional  training  and  long  experience. 

Electric  Mules  for  Panama  Canal.— The  General  Electri 
Company  was  the  lowest  bidder  for  the  forty  electric  mule 
for  pulling  ships  through  the  Panama  Canal.  These  locomo 
tives  were  described  in  a  recent  issue.  The  total  contract  ag. 
gregates  about  $500,000. 
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The  Week  ih  Wall  Street. 

THE  conditions  in  Wall  Street  cannot  be  said  to  be  as- 
suming a  cheerful  aspect,  for  sharp  contractions  ac- 
companied by  recessions  in  prices  marked  the  opening 
of  the  exchanges  on  Monday ;  and  although  stocks  rose 
a  trifle  on  Tuesday,  trading  reached  its  lowest  ebb  since  Oct.  26. 
The  market  remained  firm,  however,  in  the  face  of  inactivity. 
The  decision  of  the  Court  of  .\ppeals  reversing  the  Public  Serv- 
ice Commission  on  every  point  of  its  objections  to  the  reorgani- 
zation plans  of  the  Third  Avenue  Railroad  created  a  favorable 
impression  in  the  financial  district,  although  the  stock  dropped ; 
the  bonds,  on  the  other  hand,  advanced  in  price.    The  announce- 
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lent  of  increased  earning  by  Brooklyn  utilities  was  oflfset  by 
the  raise  in  rates  from  5  cents  to  7  cents  announced  by  the  Hud- 
son &  Manhattan  Railroad  on  the  subway  leading  uptown.  On 
the  whole,  the  recovery  from  last  week's  decline  failed  to  de- 
velop a  sufficiently  broad  demand  for  stocks  to  offer  any 
effective  offset  to  such  pressure  as  the  market  encountered. 
From  Friday  of  last  week  to  Monday  approximately  $11,000,000 
in  gold  was  withdrawn  from  the  banks,  but  the  outflow  did 
not  introduce  any  unsettling  factor.  Such  surface  indications 
as  rising  prices  in  copper  and  increased  exports  are  supposed  to 
have  contributed  to  the  betterment  which  the  market  afterward 
experienced.  The  bond  market  apparently  is  in  good  shape  and 
attracting  investors,  for  an  issue  of  over  $10,000,000  offered  by 
one  banking  house  on  a  public  utility  Monday  was  taken  up  be- 
fore the  market  closed  on  Tuesday.  The  money  market  ex- 
perienced little  change.  Rates  Xov.  21  were :  Call,  2H  @  2'/2 
per  cent ;  ninety  days,  3%  @  3J^  P^""  "^^"t-     The  quotations  in 

nc  tables  are  those  at  the  close  of  Nov.  21. 


Financial  Notes. 
Ironwood  &  Bessemer  Railway  &  Light  Company's  Bonds 
Offer. — Xew  York  and  Boston  bankers  are  offering  $1,344.- 
400  first-mortgage  5  per  cent  sinking-fund  gold  bonds  of  the 
Ironwood  &  Bessemer  Railway  &  Light  Company,  which  is  a 
consolidation  of  the  .\shland  Power  Company,  ."Xshland,  Wis., 
and  the  Gogebic  &  Iron  Counties  Railway  &  Light  Company,  of 
Ironwood,  Mich.  The  Ashland  Power  Company,  through 
ownership  of  the  majority  of  the  stock  of  the  .Ashland  Light, 
Power  &  Street  Railway  Company,  of  .-Xshland  (1007  of  2000 
shares),  gives  the  Ironwood  &  Bessemer  Railway  &  Light 
Company  control  of  the  electric-light,  power,  street-railway 
and  gas  business  of  the  city  of  .\shland.  The  Gogebic  &  Iron 
Counties  Railway  &  Light  Company,  through  ownership  of  all 
of  the  bonds  and  stock  of  the  Twin  City  General  Electric 
Company,  of  Ironwood.  and  through  ownership  of  all  of  the 
stock  of  the  Gogebic  Electric  Company  and  the  Gogebic  Street 


Railway  Company,  of  Bessemer,  .Mich,  (these  companies  have 
no  bonds),  gives  the  Ironwood  &  Bessemer  Railway  & 
Light  Company  control  of  the  electric-light,  power  and  street- 
railway  business  in  and  between  the  two  cities,  serving  a  popu- 
lation of  over  20,000  in  one  of  the  largest  iron-ore-producing 
communities  in  the  United  States.  The  capitalization  of  the 
Tronwood  &  Bessemer  company  consists  of  an  authorized 
issue  of  $2,500,000  first-mortgage  5  per  cent  sinking-fund  gold 
bonds,  with  $1,344,400  issued;  $200,000  6  per  cent  preferred 
stock,  all  of  which  has  been  issued,  and  $500,000  common  stock, 
all  of  which  has  also  been  issued.  The  bonds  which  are 
offered  for  sale  are  dated  Feb.  1,  191 1,  and  are  due  Feb.  i,  1936. 
The  price  is  g3'/i  and  accrued  interest,  to  net  syi  per  cent  per 
year.  The  bonds  are  secured  by  a  first  mortgage  on  all  of  the 
property  of  the  Ironwood  &  Bessemer  Railway  &  Light  Com- 
pany in  the  State  of  Wisconsin  and  by  a  first  mortgage  on  all 
of  the  property  of  the  company  in  the  State  of  Michigan, 
through  ownership  of  all  of  the  bonds  and  stock  of  the  Gogebic 
&  Iron  Counties  Railway  &  Light  Company,  of  Michigan,  as 
mentioned  above,  which  are  deposited  with  the  .Vmerican  Trust 
Company  of  Boston  and  held  as  security  for  the  bonds  of  the 
Ironwood  &  Bessemer  Railway  &  Light  Company.  The  amount 
of  bonds  issued  and  outstanding  is  absolutely  controlled  by  the 
Board  of  Railroad  Commissioners  of  the  State  of  Wisconsin, 
and  new  bonds  may  be  issued  with  its  permission  for  75  per 
cent  of  the  cash  cost  of  new  property,  but  only  when  the  net 
earnings  of  the  previous  full  j'ear  equal  one  and  one-half 
times  the  interest  charges  on  all  of  the  bonds  then  outstanding 
and  to  be  issued.  The  statement  of  earnings  of  the  consoli- 
dated companies  for  the  year  ended  Dec.  31,  1910,  showed  net 
earnings  of  $153,895,  interest  charges,  assuming  all  bonds  au- 
thorized are  outstanding  at  the  end  of  the  year  July  31,  1912, 
of  $67,220,  and  a  surplus  of  $86,675  available  for  dividends  at 
the  rate  of  6  per  cent  on  the  preferred  stock.  These  amounted 
to  $12,000,  leaving  a  surplus  of  $74,675  available  for  the  com- 
mon stock,  which  represents  14  per  cent  on  that  issue.  The 
officials  of  the  Ironwood  &  Bessemer  Company  estimate  that  in 
the  year  ending  July  31,  1912,  on  the  most  conservative  basis, 
the  net  earnings  of  the  company  will  exceed  $175,000,  at  which 
time  the  extensions  and  additions  being  made  by  the  company 
will  be  completed. 

Earnings  of  Public-Utility  Companies  Show  Improve- 
ment.— The  following;  pul.ilic-utility  companies  showed  increases 
in  gross  and  net  incomes  for  the  month  of  September :  Detroit 
United  Railways,  $66,023  and  $10,822;  United  Railroads  of  San 
Francisco,  $17,460  and  $8,175;  Northern  Ohio  Traction  &  Light 
Company,  $21,133  and  $10,158;  Fairmont  &  Clarksburg  Trac- 
tion Company,  $12,721  and  $6,809;  .'\merican  Cities  Company, 
$62,423  and  $25,270;  Cumberland  Telephone  &  Telegraph  Com- 
pany, $51,153  and  $9,457;  Sao  Paulo  Tramway,  Light  &  Power 
Company,  $51,911  and  $33,040;  Rio  de  Janeiro  Tramway,  Light 
&  Power  Company,  $135,902  and  $86.635 :  Toronto  Railway 
Company,  $39,234  and  $25,715;  Dallas  Electric  Corporation, 
$11,445  and  $3,682.  The  Keystone  Telephone  Company  showed 
an  increase  in  gross  income  of  $3,232  and  a  decrease  of  $749 
in  net.  The  Mexican  Tramways  Company  showed  a  decrease 
of  $63,368  in  gross  and  $32,701  in  net.  The  Mexican  Light  & 
Power  Company  showed  a  decrease  of  $92,028  in  gross  and 
$37,314  in  net.  These  large  decreases  shown  by  the  Mexican 
companies  are  attributed  to  the  unsettled  conditions  prevailing 
in  the  past  months  in  the  territories  in  which  these  companies 
operate. 

Niagara,  Lockport  &  Ontario  Company's  Earnings. — The 
report  of  the  Niagara,  Lockport  &  Ontario  Power  Company. 
Buffalo,  N.  Y.,  for  the  nine  months  ended  Sept.  30  shows  sub- 
stantial increases  in  gross  and  net  earnings  as  compared  with 
those  in  the  corresponding  period  of  1910.  The  returns  from 
the  sale  of  power  were  $800,742,  as  compared  with  $745,494, 
and  the  cost  of  power  was  $390,442,  as  compared  with  $362,430. 
Deduction  of  these  expense  items  left  balances  of  $410,300  and 
$383,064  in  the  periods  ended  Sept.  30.  191 1,  and  Sept.  30,  1910, 
respectively.  Operating  expenses  were  $132,647,  as  compared 
with  $134,541,  and  the  amortization  was  $20,608,  as  compared 
with  $15,826.  The  net  earnings  in  the  period  ended  Sept.  30, 
1911,  were  $257,045,  and  other  receipts  were  $17,197,  making  a 
total  net  income  of  $274,242,  which  compares  with  $245,068  in 
the  corresponding  nine  months  of  1910.  The  interest  on  first- 
mortgage  bonds  amounted  to  $187,500,  leaving  a  balance  of 
$86,742,  which  compares  with  $57,568  in  the  nine  months  ended 
Sept.  30,  1910,  or  an  increase  of  50.68  per  cent. 
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Toronto  Power  Company  to  Spend  Millions  for  Enlarge- 
ments.— .At  a  meeting  of  tho  board  of  directors  of  the  lo- 
ronto  i'ower  Company  presided  over  by  Sir  William  MacKenzie 
last  Saturday  in  Toronto,  Ont.,  it  was  tentatively  decided  to  ex- 
pend approximately  $3,000,000  on  the  system.  The  generating 
station  at  Niagara  Falls,  Ont.,  will  be  enlarged  and  machines 
installed  to  utilize  the  maximum  amount  of  water  allotted  to 
the  company  by  the  treaty.  This  means  that  in  addition  to  the 
three  8500-kw  units  now  being  installed  four  more  will  be 
added,  making  eleven  in  all.  The  completed  project  will  then  be 
capable  of  developing  125,000  electrical  horse-power.  In  addition 
to  the  duplicate  transmission  line  between  Niagara  Falls,  Ont.. 
and  Toronto  it  is  purposed  to  install  another  transmission  line 
designed  for  an  85,000-volt  circuit.  The  other  line  which  now 
transmits  at  60.000  volts  will  probably  be  modified  to  suit  the 
higher  potential.  The  plant  and  system  of  the  Toronto  Elec- 
tric Light  Company  will  be  thorouglily  overhauled  and  placed 
in  excellent  shape.  Incident  to  these  changes  there  has  been 
a  reorganization  of  the  personnel  of  the  companies,  details  of 
which  have  not  yet  become  available.  It  is  understood  that 
the  engineering  work  will  be  in  charge  of  Mr.  L.  J.  Hirt,  who 
is  associated  with  Dr.  F.  S.  Pearson,  of  New  York.  Much  of 
the  energy  w'ill  be  required  by  the  new  railways  projected  by 
the  MacKenzie  interests  in  Ontario. 

Kansas  City  Railviray  &  Light  Company's  Year. — The  re- 
port of  the  Kansas  City  Railway  &  Light  Company  for  the 
year  ended  May  31  shows  gross  earnings  of  $7,727,680,  which 
represents  an  increase  of  $566,639  over  those  of  the  previous 
year.  Operating  expenses  and  maintenance  amounted  to  $4.- 
450, -.tS,  an  increase  of  $297,286,  and  the  net  income  from  opera- 
tions was  $3,277,145.  an  increase  of  $269,353  for  the  year. 
Other  income  amounted  to  $45,492,  an  increase  of  $28,094. 
making  total  net  earnings  of  $3,322,637,  or  $297,446  more  than 
those  in  the  year  ended  May  31,  1910.  Total  charges  amounted 
to  $2,398,889,  an  increase  of  $240,928,  and  were  made  up  as 
follows:  Taxes,  $585,864;  interest  on  bonded  debt,  $1,475,434; 
bond  discounts  and  commissions,  $236,391 ;  reserve  for  doubtful 
accounts,  $30,425;  interest  on  floating  debt,  $15,760;  miscellane- 
ous charges,  $15.  and  bond  sinking  fund,  $5S,ooo.  Deductions  of 
charges  left  a  net  income  of  $923,748  available  for  preferred 
dividends,  which  amounted  to  $352,782  and  were  $117,594  less 
than  those  of  the  previous  year.  The  surplus  was  $570,966. 
which  was  an  increase  of  $174,112  over  the  surplus  for  the 
previous  year. 

Montreal  Tramways. — New  York,  Boston  and  Chicago 
banking  houses  offered  $10,445,000  first  and  refunding  5  per 
cent  gold  bonds  of  the  Montreal  Tramways  Company,  dated 
July  I,  1911,  and  due  July  I,  1941.  The  company  was  organized 
under  the  special  charter  granted  by  the  Province  of  Quebec, 
and  has  acquired  the  property  rights  and  franchises  of  the 
Montreal  Street  Railway  Company,  and  either  the  property 
rights  and  franchises  or  the  entire  capitalization  of  its  affiliated 
companies,  thus  owning  and  controlling  the  street  railway  sys- 
tem of  the  metropolis  of  the  Dominion.  The  bonds  are  secured 
by  a  first  mortgage  on  a  portion  of  the  property,  including  the 
company's  new  power  station,  and  on  the  remainder  of  the  prop- 
erty subject  to  the  underlying  bonds,  which  mature  in  1922. 
The  proceeds  of  the  bonds  will  be  used  as  part  payment  for 
the  properties  acquired,  the  acquisition  of  which  properties  was 
authorized  by  the  Quebec  Public  Utilities  Commission.  The 
bonds  were  all  sold  the  day  after  the  announcement. 

Susquehanna  Railway,  Light  &  Power  Company's  Report. 
— The  annual  report  of  the  Susquehanna  Railway.  Light  & 
Power  Company,  of  New  York,  which  owns  the  entire  com- 
mon stock  of  the  United  Gas  &  Electric  Company,  the  Lan- 
caster County  Railway  &  Light  Company,  and  which  controls 
the  Wilkes-Rarre  Company,  for  the  twelve  months  ended  Sept. 
30,  191 1,  shows  a  surplus  of  $383,073.  Its  subsidiary  company, 
the  United  Gas  &  Electric  Company,  owns  and  controls  the 
Colorado  Springs  (Col.)  Light,  Heat  &  Power  Company,  the 
Elmira  (X.  Y.)  Water,  Light  &  Railroad  Company,  the  Lock- 
port  (N.  Y.)  Light,  Heat  &  Power  Company,  the  Leavenworth 
(Kan.)  Light,  Heat  &  Power  Company,  the  Richmond  (Ind.) 
Lig'ht,  Heat  &  Power  Company  and  a  number  of  gas  companies. 
The  surplus  is  equivalent  to  5  per  cent  of  the  $4,198,000  out- 
standing common,  and  an  additional  2  per  cent  on  the  com- 
bined common  and  preferred  stocks. 

Iowa-Nebraska  Public  Service  Company. — Bankers  in 
Chicago  are  pffering  for  sale  at  par  first-mortgage,  6  per  cent 
gold  bonds  of  the  Iowa-Nebraska  Public  Service  Company  to 


the  amount  of  $350,000.  This  company  owns  and  operates  cen- 
tral stations  in  Missouri  Valley,  la.,  and  Beatrice  and  Nor- 
folk, Neb.  It  furnishes  twenty-four-hour  electric  service  in 
these  cities  and  also  transmits  energy  to  neighboring  communi- 
ties. The  authorized  capital  stock  is  $1,250,000,  of  which  $775,- 
000  is  outstanding.  The  total  issue  of  bonds  is  limited  to  $1,- 
000,000,  of  which  $650,000  is  held  by  a  trustee  under  restric- 
tions, leaving  $350,000  of  outstanding  bonds.  The  most  recent 
report  shows  the  annual  revenue  to  be  $122,987.85  gross,  and 
$51,866.94  net  after  deducting  taxes  and  other  expenses. 

Oil  and  Gas  Merger  in  Arkansas. — H.  M.  Byllesby  &  Com- 
oany,  Chicago,  have  consolidated  the  General  Pipe  Line  Com- 
pany, the  Ft.  Smith  &  Little  Rock  Gas  &  Oil  Company  and  the 
Arkansas  Territorial  Oil  &  Gas  Company,  whose  combined  capi- 
tal approximates  $2,000,000.  with  the  General  Southwestern  Gas 
Company,  a  local  Ft.  Smith  concern  with  a  paid-up  capital  of 
$5,000,000.  The  General  Southwestern  Gas  Company  filed  a 
$5,000,000  mortgage  on  Nov.  21.  the  proceeds  of  which  will  be 
used  to  prospect  for  oil  and  gas  in  Oklahoma  and  Arkansas. 

Kings  County  Electric  Company's  Statement. — The  report 
of  the  Kings  County  Electric  Light  &  Power  Company,  Brook- 
lyn, for  the  month  of  October  shows  gross  earnings  of  $411.- 
685,  as  against  $355,238,  and  a  surplus,  after  charges  and  depre- 
ciation, of  $83,516,  as  against  $69,736.  The  gross  earnings  for 
the  year  ended  Oct.  30  showed  an  increase  of  $353,476  over 
the  corresponding  period  of  1910. 

Rio  de  Janeiro  Tramway,  Light  &  Power  Company  Stock 
Sold. — Advices  from  Montreal  state  that  the  Rio  de  Janeiro 
Tramway,  Light  &  Power  Company  has  sold  $5,000,000  new 
stock  to  a  London  syndicate  at  105.  It  is  further  stated  that 
the  stock  will  be  offered  to  shareholders  first  at  the  same 
price,  and  such  stock  as  is  not  taken  up  will  be  turned  over  tc 
the  London  syndicate. 

Detroit  Edison's  Stock  Increase  Ratified. — Stockholder; 
of  the  Detroit  Edison  Company  have  ratified  the  proposal 
mentioned  in  these  columns  Nov.  4,  to  increase  the  capita 
stock  of  the  company  from  $9,000,000  to  $15,000,000. 


DIVIDENDS. 

Chicago    Elevated    Railways,    quarterly,    preferred,    i]4    pe 
cent,  payable  Dec.  i. 

Cities   Service   Company,   monthly,   preferred,   one-half  of 
per   cent;   common,   one-quarter   of    i    per   cent,   both  payabh 
Dec.  I. 

General    Electric    Company,    quarterly,    2    per    cent,   payabh 
Jan.   15. 

Laclede  Gas  Company,  quarterly,  common,  i^  per  cent,  pre 
f erred.  2'<  per  cent,  payable  Dec.  15. 

Norfolk  Railway  &  Light  Company,  semi-annual,  2^  per  cent 
payable  Dec.  8. 

Northern  Ohio  Traction  &  Light  Company,  quarterly,  pre 
f erred  i54  per  cent,  payable  Jan.  2. 

Philadelphia  Electric  Company,  quarterly,  ll4  per  cent,  pay 
able  Dec.  15. 

Rochester  Railway  &  Light   Company,   quarterly,  preferrec 
1/4  pw  cent,  payable  Dec.  i. 

REPORTS  OF  EARNINGS. 
CAPE  BRETON  ELECTRIC  COMPANY,  LTD. 

Gross       Operating         Net                Fixed  Net 

Period                           Earnings.    Expenses.     Earnings.      Charges.  Surplu 

Sept.,      1911 $30,314        $14,454        $15,859          $5,034  $10,82 

Sept.,     1910 28,835           13,112           15,722             5,006  lO./l 

EDISON    ELECTRIC   ILLU.MINAIING   COMPANY   OF   BROCKTO> 

MASS.  „,, 

Sept.,  1911 $30,102   $18,444   $11,658    $4,118  $7,5^ 

Sept.,   1910 25,701     14,582     11,119     4,241  6,8/ 

HOUGHTON  COUNTY   (MICH.')   ELECTRIC  LIGHT  COMPANY. 

Sept.,  1911 $22,806    $9,085    $12,977    $5,622  $7,3. 

Sept.,  1910 21,558     9,820    11,069     3,928  7,1- 

JACKSONVILLE   (FLA.I   TRACTION  COMPANY. 

Sept.,  1911 $45,098   $24,052   $21,046   $11,345  $9.7( 

Sept.,   1910 45,994    27.156     18,838     8,408  10.4- 

LOWELL   (MASS.)    ELECTRIC  LIGHT   CORPOR.-KTION. 

Sept.,   1911 $31,007    S16.770    $14,236    $4,425  $9.8; 

Sept.,  1910 34,302    19,868    14,434     4,274  10,1' 

MINNEAPOLIS   GENERAL   ELECTRIC   COMPANY. 

Sept.,      1911 $127,157        $46,129        $81,028        $36,6,'3  $44.J 

Sept.,     1910 115,901          39,781          76,119          32,350  43,/i 

PADUCAH  (KY.)  TRACTION  i  LIGHT  COMPANY. 

Sept.,      1911 $22,801         $12,133        $10,667          $7,166  ?3.s 

Sept.,     1910 21,251          11.263            9,987            7,026  -!.'' 

PENSACOLA  (FLA.1  ELECTRIC  COMP.\NY. 

Sept.,      1911 $24,667        $14,148        $10,519          $5,862  54.^; 

Sept.,      1910 23,264           13,959            9,305            5,206  4.U 

WHATCOM  COUNTY  (WASH.)  RAILWAY  &  LIGHT  COMPANY. 

Sept.,  1911 $32,911    $16,998   $15,913    $9,530  *6.^' 

Sept.,   1910 33,781     17,331     16,449     9,083  '-^ 
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Construction  NeWs. 


ELBERTA,  ALA. — It  is  reported  that  the  installation  of  an  eleclric- 
li(hl    plant    in    Elberta    is    under    consideration.      Elberta    has    not    a    post 

EUFAULA,  AL.\.— The  City  Council  has  awarded  contracts  for  the 
construction,  equipment  and  distributing  system  of  the  new  municipal 
electric-light   plant,    to   cost   approximately    $25,229. 

PIEDMONT.  .■\LA. — The  contract  for  construction  of  the  proposed 
municipal  electric-light  plant  is  reported  to  have  been  awarded  to  the 
J.  B.  McCrary  Company,  of  .\tlanta,  Ga. 

R.\GI_\N'n,  .\L.\. — Preparations  are  being  made  by  the  Ragland 
Water  Power  Company  for  raising  its  dam  and  the  construction  of  a 
witer-power  plant  on  the  Coosa  River  at  Lock  Xo.  4.  plans  and  spccifici- 
tions  for  which  are  being  prepared  by  Martin  H.  Lide,  of  Birmingham. 
All.  Contracts  will  be  awarded  as  soon  as  plans  are  ready  and  bids  re- 
ceived. 

TALLADEGA,  ALA.— The  Alabama  Power  &  Light  Company,  it  is 
reported,  has  acquired  the  necessary  property  and  is  making  arrange- 
nents  for  the  construction  of  its  proposed  hydroelectric  power  plant 
at  Jackson  Shoals,  near  Talladega.  The  company  expects  to  develop 
from  2000  to  3000  hp.  Electricity  generated  at  the  plant  will  be 
transmitted  to  Talladega  and  .\nniston.  The  cost  of  the  plant  is 
-•vmated  at  about  $200,000.  R.  .^.  Mitchell,  of  Gadsden,  Ala.,  is 
-ident   of   the  company. 

I  L'SC.-XLOOS.A,  AL.A. — The  City  Commissioners,  it  is  reported,  have 
granted  a  franchise  to  F.  G.  Blair  and  Henry  B.  Foster  to  construct 
and  operate  an  electric  plant,  gas  works  and  an  electric  railway  in 
Toscaloosa. 

PARKER.  ARIZ. — Plans  are  being  considered  by  the  New  State  Con- 
struaion  Company  for  the  erection  of  a  telephone  system  with  a  central 
Mchange  at  Parker.     The  cost  of  the  system  is  estimated  at  $10,000.     W. 
Tharjie   is  general   manager. 

IliKNiX,    .-VUIZ.— The    Salt    Kiver    \alley    Electric    Railway    Company 

been    granted    a    franchise    by    the    City    Council    to    construct    and 

■■  ate  an  electric    railway   in  Phoenix   for  a   period   of  twenty-five  years. 

proposed    railway    will    be    65    miles    in    length    and    will    conned 

•iiix,    Scottsdale,    Tempe,    Mesa,    Chandler,    Alhambra,    Glendale    and 

-  \FFORD,  ARIZ.— The  Gila  Valley  Electric,  Gas  &  Water  Company 
iving  a  water-distributing  system  in  SafTord  and  will  pipe  the  supply 
II  .Mount  Graham,  which  has  a  latitude  of  11,500  ft.  and  is  situated 
It   12  miles  from   Safford. 

'  CSOX,  ARIZ.— The  Federal  Power  S:  Water  Company  has  filed 
e  of  appropriation  of  10,000  cu.  ft.  of  water  in  Sabino  Canyon  and 
"  cu.  ft.  in  Bear  Canyon.  Plans  are  being  considered  by  the  company 
;he  construction  of  a  dam  near  the  junction  of  the  canyons  for  im- 
:iding  5,000,000  cu.  ft.  of  water  and  for  the  erection  of  a  hydro- 
Trie  power  plant  at  that  point.  H.  W.  Roche  is  president  of  the 
;any   and  C.   H.   Ross  secretary. 

'  ICKEXBURG,    ARIZ.— The    Big    Blue    Mining    Company,    operating 
•he  Hassayampa  River,  is  preparing- plans  for  the  erection  of  a  hydro- 
electric power  plant.     The  company  proposes  to  supply  electricity  for  its 
mines  and  other  mining  properties  in  this  section.     Robert  H.  Browne  is 
clurge  of  the  work. 

•)NESBORO,  ARK.— The  Jonesboro  &  Nettleton  Interurban  Railway 
spany  has  awarded  a  contract  to  Hemingway  &  Company  for  the  con- 
tion  of  its  proposed  railway  between  Jonesboro  and  Neftlcton,  a 
mce  of  5  miles. 

f.AMEDA,  CAL.— Bids  will  be  received  by  F.  E.  Browning,  clerk 
■'  tbe  Council,  until  Dec.  5  for  the  erection  of  iron-pipe  lamp-posts, 
^rondnits  and  wiring  on  Xinlh  Street  from  Pacific  Avenue  to  Bay, 
Weber  Street  from  Central  Avenue  to  Bay,  and  Caroline'  Street  from 
"  "ta  Avenue  (o  Gay,  in  accordance  with  plans  and  specifications  on 
n   the   office  of  the  clerk. 

AKERSI'IELD,  CAL. — The  San  Joaquin  Light  &  Power  Company, 
'  >»  reported,  is  planning  to  double-track  its  street  railway  system  in 
jiakettfeld. 

DORBIS,  CAL.— The  Board  of  Trustees  has  granted  the  Siskiyou 
'-lectric  Light  &  Power  Company  a  franchise  to  erect  and  maintain 
ransmission  lines  for  the  distribution  of  electricity  in  the  town 
■f  Dorris. 

I  EL  CENTRO,  CAL.— Plans  are  being  considered  by  the  Imperial  Val- 
fj  Telephone  Company  for  the  erection  of  a  telephone  line  from  El 
[entro  to  Secley,  via  Imperial  and  Dixie.  New  stations  will  be  estab- 
jshed. 

I  FRESNO,    CAL.— The    Board    of    Supervisors    of    Fresno    County    has  • 
■-^nied   the    Pacific    Light   &    Power    Company,    of   Los   Angeles,   Cal.,   a 
>ear  franchise  to  erect  and  maintain  electric  transmission  lines  from 


iIk-  >,,-t  bank  of  the  San  Joaquiii  River  to  the  Sierra  .National  Forest 
Reserve,  and  to  other  points  in  the  county,  for  which  tlic  company  paid 
$100.  The  company  will  erect  a  transmission  line  from  its  proposed 
Big  Creek  power  plant  to  Los  Angeles,  a  distance  of  about  275  miles, 
the  cost  of  which  is  estimated  at  about  $10,000,000. 

.M-KITTRICK,  CAL.— The  Kern  River  Oil  Company  is  installing  new 
electric  pumping  machinery   at  its  works. 

NORDIIOFF,  C.\L, — A  movement  is  under  way  for  the  installation  of 
an  electric-light  plant  in  Nordhoff  by  S.  S.  Beaman.  It  is  proposed  to 
enlarge  the  isolated  electric  plant,  owned  by  H.  H.  Cockley,  if  sufficient 
patronage    is   guaranteed   to   justify   the    expenditure. 

OAKD.\LE,  C.-\L.— Plans  are  being  considered  by  the  Sierra  Power 
Company  for  the  installation   of  a  new  street-lighting  system  in  Oakdale. 

OROVILLE,  CAL. — .\  petition  is  being  circulated  by  the  Monday 
Club  to  enforce  an  ordinance  for  placing  all  wires  underground  in  the 
business  district  of  the  city. 

OROVILLE.  CAL. — Plans  have  been  completed  by  the  Oro  Electric 
Company  for  beginning  active  construction  work  at  Humbug  early  in  the 
spring.  One  of  the  first  developments  will  be  on  Yellow  Creek.  Tlie 
company  proposes  to  assemble  the  water  in  a  1700-acre  storage  reservoir 
in  Yellow  Creek  Valley,  from  which  point  it  will  be  dropped  by  means 
of  pipe  lines  to  the  mouth  of  Yellow  Creek  on  the  north  fork  of 
Teather  River,  where  the  power  house  will  be  located. 

OXNARD,  CAL. — The  installation  of  a  municipal  electric-light  plant  in 
O-xnard  is  under  consideration  by  the  City  Trustees. 

PLAXADA,  CAL.— The  San  Joaquin  Light  &  Power  Company  is  plan- 
ning to  install  a  distributing  system  in  Planada.  The  company  has  com- 
pleted its  transmission  line  from  Madera  to  Firebaugh,  Dos  Palos,  Los 
Banos  and  Gustine,  and  has  also  installed  distributing  system  in  these 
places.  The  line  will  carry  30,000  volts  and  will  be  put  into  service 
Nov.  25. 

PO.MOXA.  CAL.— The  Southern  California  Edison  Company  contem- 
plates rebuilding  the  street-lighting  system  in  Pomona.  It  is  proposed  to 
erect  twenty-six  arc  lamps  in  the  business  district  and  to  furnish  an  all- 
night  service.  The  present  incandescent  street-lighting  system  will  be 
replaced  with  tungsten  lamps.  A  mercury-arc  rectifier  will  be  installed 
in  the  substation  on  Second  Street,  to  provide  for  the  service  in  the 
downtown    district. 

PORTOLA,  CAL.— The  Reno  Mill  &  Lumber  Company,  which  re- 
cently secured  the  water  rights  and  franchises  of  the  Portola  Light  & 
Power  Company,  is  planning  to  construct  a  dam  on  Grizzly  Creek  to 
furnish  power  to  generate  electricity  in  the  town  of  Portola.  The  cost 
of  the  proposed  plant   is  estimated  at  $40,000. 

SACR.VMEXTO,  CAL. — Preparations  are  being  made  by  the  Sacra- 
mento Electric,  Gas  &  Railway  Company  for  the  erection  of  a  new  build- 
ing at  Eleventh  and  K  Streets,  bids  for  which  are  being  asked. 

SAN  BERXARDIXO,  CAL.— The  Southern  Sierras  Power  Company 
has  awarded  the  contract  for  the  erection  of  its  transmission  line  from 
San  Bernardino  to  Riverside,  a  distance  of  "0  miles,  to  M.  D.  French, 
Grosse   Building,   Los  .Angeles,  Cal.,  at  $159   per  mile. 

S.\X  DIEGO,  C.\L. — The  San  Diego  Electric  Railroad  Company  is  con- 
templating the  installation  of  a  steam-heating  system  in  San  Diego.  The 
company  will  soon  apply  to  the  City  Council  for  a  franchise  to  lay 
steam   pipes   on   certain   streets    for   distribution    of   same. 

SAN  FRANCISCO,  CAL.— The  Forestry  Department  has  rejected  the 
application  of  the  Nevada-California  Canal  &  Power  Company  for  a 
right-of-way  across  the  public  domain   in   Mono   County. 

SAN  FK.AXCISCO,  C.\L.— Plans  are  being  prepared  by  the  engineer- 
ing department  of  the  City  Electric  Company  for  the  erection  of  a 
substation  which  is  to  be  locatd  on  Folsom  Street  east  of  Sixth  Street. 
10   cost   approximately   $10,000. 

SAN  FRANCISCO,  C.\L.— The  contract  for  electrical  and  steam 
work  in  the  new  hotel  building  to  be  erected  on  Mission  and  Seventh 
Streets  by  Josephine  Dupuy  has  been  awarded  to  the  John  G.  Sutton 
Company,   of  San   Francisco,   Cal.,  at  $6,450. 

SAN  JOSE,  C.\L. — The  Board  of  Supervisors  has  accepted  the  bid 
of  the  Great  Western  Power  Company  for  a  franchise  to  erect  a 
transmission  line  in  this  county.  The  price  paid  for  the  franchise 
nas    $110. 

SAN  R.AFAEL,  CAL.— Sealed  bids  will  be  received  by  Robert  E. 
Graham,  clerk  of  Board  of  Supervisors,  until  Dec.  3  for  the  installation 
and  maintenance  of  a  complete  electric  street-lighting  system  in  the 
Corie-Madera    lighting    district. 

SELMA,  CAL.— Plans  are  being  made  by  the  Pacific  Telephone  &  Tele- 
graph Company  for  extensions  and  improvements  to  its  local  system,  in- 
cluding the  installation  of  an  underground  conduit  system  in  the  busi- 
ness  district.      A.   Terkell    is   district   commercial   agent. 

STOCKTON,  CAL.— At  an  election  held  Nov.  14  the  proposition  for 
the  installation  of  a  municipal  underground  electrolier  street-lighting 
system    was  carried. 
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STOCKTON,  CAL.— Preparations  are  being  made  for  the  installa- 
tion of  a  new  steam  turbine  and  generator  in  the  power  plant  at  the 
county  hospital,  for  wbich  bids  have  been  called  for.  Eugene  D. 
(iraliam    is   clerk. 

TOCALOM.V,  CAL. — Plans  arc  being  considered  for  extensive  im- 
provements to  the  Tocaloma  Hotel,  recently  purchased  by  .\ntbony 
Tosy,  which  will  involve  an  expenditure  of  about  $10,000  and  include 
the  construction  of  a  large  concrete  dam  on  the  river  and  installation 
of  a  watcrwhccl  and  generator  to  supply  electricity  for  the  hotel  ami 
ranch,  owned  by  Mr.  Codoni. 

VIS.ALI.'\.  CAL. — The  Board  of  County  Supervisors  has  awarded  the 
Tulare  County  Power  Company  a  franchise  to  erect  transmission  lines 
in  certain  sections  of  Tulare  County  for  the  transmission  and  distribu- 
tion of  electricity.     'Ihc  price  paid  for  the  franchise  was  $100. 

BOULDER.  COL.— The  power  plant  and  mill  of  the  A.  K.  R.  Gold 
Mining  Company,  located  near  Boulder,  were  recently  destroyed  by  fire. 
It  is  understood  that  the  plants  will  be  rebuilt. 

GEORGETOWN,  COL.— The  Boston-Idaho  Electrical  Company  has 
erected  a  transmission  line  from  Idaho  Springs  to  Georgetown.  It  is 
understood  that  the  company  proposes  to  supply  electricity  in  this  city, 
for  which  application  will  soon  be  made  to  the  City  Council.  The  Bos- 
ton-Idaho Electrical  Company  controls  four  plants  in  Clear  Creek  County, 
two  of  which  are  located  at  Idaho  Springs,  one  at  Alice  and  one  at 
Georgetown.  The  latter  was  recently  purchased  from  the  Two  American 
Sisters  Mining  Company,     W.  E.  Renshaw,  of  Idaho  Springs,  is  manager. 

LONGMONT,  COL. — A  temporary  injunction  restraining  the  city  of 
Longmont  from  proceeding  with  the  construction  of  the  municipal  elec- 
tric-light plant  authorized  by  the  voters  at  the  election  in  April,  1911, 
has  been  issued  by  Judge  Harry  P.  Gamble  of  the  District  Court  on 
the  application  of  the  Northern  Colorado  Power  Company,  which  has 
begun  suit  to  secure  a  permanent  injunction  against  the  city  building 
a   municipal   lighting   plant. 

PCEBLO.  COL.— The  Pueblo  &  Suburban  Traction  &  Lighting  Com- 
pany has  purchased  a  site  at  the  intersection  of  Union  Avenue  and 
Main   Street,  on  which  it  proposes  to  build  a  new   office  building. 

SUGAR  CITY,  COL.— The  Ordway  Electric  Light  &  Power  Com- 
pany, of  Ordway,  Col.,  which  operates  the  local  electric  plant,  ;ui- 
nounces  that  a  twenty-four-hour  service  will  be  established  beginning 
Jan.    1,   1912.     Orders  have  been  placed   for   new  equipment. 

WALSENBURG,  COL.- — Arrangements  are  being  made  by  the  Trinidad 
Electric  Transmission,  Gas  &  Railway  Company,  of  Trinidad,  for  the 
construction  of  another  power  plant  near  Walsenburg.  About  4000  kw 
will  be  developed,   which   will  be  supplied  to  mines  in  this  vicinity. 

TAKOMA  PARK.  D.  C— No  bids  were  submitted  for  lighting  the 
streets  of  Takoma  Park,  Md.,  the  electric  lighting  companies  claiming 
that  a  two-year  contract  is  too  short  to  justify  the  outlay  for  instal- 
lation of  the  system.  The  installation  of  a  municipal  lighting  plant 
is  now  under  consideration.  The  bids  called  for  100  electric  lamps  of 
at  least  40  cp.  Benjamin  G.  Davis,  110  Oak  Avenue,  Takoma  Park, 
D.   C,   is  clerk   and   treasurer. 

WASHINGTON,  D.  C— The  Bureau  of  Manufactures  is  in  receipt 
of  a  communication  from  a  business  man  in  India  stating  that  he  de- 
sires to  purchase  from  American  manufacturers  dynamos,  motors,  oil 
engines  and  machinery,  and  would  like  to  receive  as  soon  as  possible 
catalogues  and  full  particulars  from  such  manufacturers.  For  further 
information  address  No.  7594,  Bureau  of  Manufactures,  Department  of 
Commerce   and   Labor,   Washington,   D.    C. 

WASHINGTON,  D.  C. — The  American  vice  consul-general  at  Santo 
Domingo  has  forwarded  a  translation  of  the  basis  for  specifications  call- 
ing for  bids  for  the  installation  of  a  new  electric-light  plant  to  supply 
electricity  for  lighting  the  city  of  Santo  Domingo,  Dominican  Repub- 
lic, bids  for  which  will  be  received  until  Dec.  15.  The  specifications 
call  for  a  privately  owned  plant,  the  present  municipal  plant  being 
inadequate  and  unsatisfactory.  Proposals  are  to  be  addressed  to  the 
office  of  the  secretary.  Copy  of  notice  and  translation  can  be  obtained 
on  application  to  the  Bureau  of  Manufacturing,  No.  7596,  Department 
of   Commerce   and   Labor,   Washington,   D.   C. 

FORT  BARRANCAS,  FLA.— It  is  reported  that  A.  M.  Lockett  & 
Co.,  of  New  Orleans,  La.,  has  secured  the  contract  for  furnishing 
pump  and  other  work  in  connection  with  the  power  plant  at  Fort  Bar- 
rancas,  Fla. 

MADISON,  FLA. — The  City  Council  has  accepted  the  proposition  of 
the  Madison  Electric  Power  Company  to  sell  its  plant  to  the  town, 
subject  to  the  approval  of  the  voters.  An  election  will  soon  be  called 
to  submit   the   proposition   to   vote   of   the  people. 

ATLANTA,  GA. — The  Appalachian  Power  Company  has  filed  amend- 
ments to  its  charter  changing  its  name  to  the  Appalachian  Electric 
Power  Company.  Investigations  are  now  being  made  by  the  company 
of  its  five  properties  in  North  Georgia  to  determine  on  plans  for  develop- 
ments. The  company  proposes  to  supply  energy  in  Toccoa,  Ga.,  and 
Walhalla,  Seneca  and  Westminster,  S.  C.  A  franchise  has  already  been 
granted  the   company  in  Toccoa. 

ROME,  GA. — The  Chattanooga  Traction  Company  has  applied  for  a 
franchise  to  construct  and  operate  an  electric  railway  in  Rome. 

HONOLULU,  HAWAII.— The  Island  Investment  Company  has 
awarded  a  contract  to  the  Von  Hamm- Young  Company  for  the  hydro- 
electric plant  which  it  is  building  between  Wailuku  and  Kahului  on  Maui, 


for  the  purpose  of  supplying  electricity  for  lamps  and  motors  to  these 
towns.  The  equipment  is  for  the  steam-power  plant  and  California  oil 
will  be  used  for  fuel. 

CALDWELL,  IDAHO.— The  Idaho-Oregon  Light  &  Power  Com 
pany,  of  Boise,  Idaho,  has  applied  to  the  Council  for  a  franchise  t{ 
construct  and  operate  an  electric  railway  over  certain  streets  in  the  city 

BOISE,  IDAHO.— The  Long  Valley  Light  &  Power  Company,  re 
ccntly  organized,  it  is  said,  proposes  to  supply  electricity  to  six  cities  ii 
west   central   Idaho. 

HORSE  SHOE  BEND,  IDAHO.— Plans  are  being  prepared  by  the 
Pacific  Power  &  Light  Company  for  the  installation  of  an  electric-ligji 
system  at  Horseshoe  Bend  to  the  Wahkiacus  Heights  district.  The  com 
pany  will  extend  its  transmission  line  from  its  power  plant  on  the  littl< 
Klickitat   River,    a    distance   of   about    5    miles. 

SALMON,  IDAHO.— The  Lemhi  Telephone  Company  is  contemplat 
ing  the  erection  of  a  telephone  line  along  the  Lemhi  River,  60  miles  ii 
length.     W.  A.   McCutcheon  is  president  of  the  company. 

ALTON,  ILL. — The  Madison  County  Light  &  Power  Company  ha 
secured  a  franchise  to  supply  electricity  for  lighting  the  villages  of  Eas 
Alton  and  Woodriver.  It  is  understood  that  the  company  will  soo 
apply  to  the  City  Council  of  Alton  for  a  franchise  to  operate  in  thi 
city.     The  power  house  of  the  company  is  located  in  Venice,  111. 

ALTON,  ILL. — Frank  L.  Butler,  receiver  for  the  Alton,  Jacksonvill 
&  Peoria  Interurban  Railway  Company,  has  filed  a  report  with  th 
Madison  County  Circuit  Court  at  Edwardsville  in  which  he  recommend 
that  the  plan  for  the  railway  to  generate  electricity  be  abandoned,  an 
that  a  300-kw  rotary  converter  be  purchased  and  installed  in  a  sul 
station,  which  would  be  erected  at  a  point  16  miles  north  of  Alton,  at 
cost  of  about  $6,000.  It  is  proposed  to  purchase  electrical  energy  1 
operate  the  railway  from  the  Alton  Gas  &   Electric  Company. 

ARCOLA,  ILL. — Orders  have  recently  been  placed  by  the  Arco! 
Electric  Light  Company  for  a  new  engine  and  generator,  to  cost  $5,50' 
preparatory  to  establishing  a  twenty-four-hour  service.  The  company 
negotiating  with  the  City  Council  of  Arthur  to  furnish  electricity  fi 
lighting  the  streets  of  the  city.  The  company  offers  to  supply  for 
street  lamps  at  $1,000  per  year.  If  this  proposition  is  accepted  a  Iran 
mission  line  will  be  erected  to  Arthur,  which  would  proLably  be  e 
tended  to  Chesterville.  The  erection  of  a  transmission  line  to  Hindsbo; 
is  also  under  consideration. 

CHICAGO,  ILL.— The  Public  Service  Company  of  Northern  Illinc 
has  increased  its  capital   stock  from   $1,000  to  $25,000. 

CHICAGO,  ILL.— The  capital  stock  of  the  West  Hammond  Gas 
Electric  Company  has  been  increased  from   $5,000  to  $15,000. 

CHICAGO,  ILL.— Application  has  been  made  to  the  City  Coun- 
\>y  the  Chicago  City  Railway  Company  for  a  franchise  to  double-tra 
and  extend   several   of  its  lines   in    Chicago. 

CHICAGO,  ILL.— Plans   are  being  considered  by  the   Dearborn  Strt 
Improvement    Association    for    erecting    ornamental    lamps    on    Dearbo 
Street    between    Polk    and    East    Lake    Streets,    which    will    involve 
expenditure  of  about  $50,000.      It  is   proposed  to  erect   standards  simil 
to   those  on   Michigan   Avenue   in   the   downtown   district. 

DECATUR,  ILL. — The  contract  for  excavation  work  for  main  bui 
ing  and  power  plant  at  the  Decatur  and  Macon  County  Hospital  has  be 
awarded  to   Cope  &  McDonald. 

FRANKFORT,  ILL.— It  is  reported  that  plans  are  being  consider 
for  organizing  an  electric-light  company  in  Frankfort  by  the  local  bi 
ness  men. 

GEORGETOWN,  ILL.— The  Georgetown  Electric  Light  Company  I 
applied  to  the  City  Council  for  a  ten-year  extension  to  its  franchi 
The  company  was  originally  granted  a  twelve-year  franchise  se\ 
years  ago.  The  city  is  considering  the  question  of  changing  the  a 
lamp  street-lighting  system  for  tungsten  lamps.  Under  the  pres' 
contract  the  city  has  thirty  arc  lamps,  for  which  it  pays  $75  e; 
per   year. 

LITCHFIELD,  ILL.— Bids  will  be  received  by  the  city  clerk  of  Lit 
field.  111.,  until  Dec.  18  for  lighting  the  streets  of  the  city.  The  sp' 
fications  call  for  eighty-five  lamps  to  burn  all  night.  The  contract  w 
the  local  company  expires  Jan.    1,    1912. 

MANHATTAN,  ILL.— The  Economy  Light  &  Power  Company. 
Joliet,  111.,  is  extending  its  transmission  lines  to  Manhattan  to  suf 
electricity    lor    lighting    the    town. 

MOKENA,  ILL.— The  Economy  Light  &  Power  Company,  of  Jol 
HI.,  is  negotiating  with  the  village  officials  for  a  franchise  to  supply  e 
tricity  in  Mokena  and  a  contract  for  lighting  the  streets  of  the  vilk 
The  company  asks  for  a  fifty-year  franchise  and  a  ten-year  contract 
street  lighting.  It  is  estimated  that  twenty-two  three-unit  cluster  la'  > 
and  fifteen  single  street  lamps  will  be  required  to  light  the  streets.  : 
is  proposed  to  erect  a  transmission  line   from  Joliet  to  Mokena. 

PEORIA,    ILL.— Orders    have    been    placed    by    the    Illinois    Trac  ' 
System  with   the   General    Electric   Company,   of   Schenectady.  N.   "^■. 
one    750-600-volt    rotary    converter,    three    H-25-kw    transformers    an  ^ 
switchboard    for    its    Bondsville    station. 

PEORIA,    ILL.— Preliminary    steps    have    been    taken    by    the    Pe  *j 
Gas  &  Electric   Company   to   extend   its  service   to  Eureka,  Roanoke 
Metamora,    111.      The    company   has    secured    a    contract   to   supply   pc^  "■ 
to,  the    Eureka    plant.      The    company    will    extend    its    transmission    « 
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from    Washington.       Uic    cost    of    the    proposed    extension    is    csiiniatcil 
■t  $15,000. 

QUINCY,  ILL.— The  light  committee  of  the  City  Council  is  asking 
for  bids  for  the  installation  of  eighteen  ornamental  lamp  standards  and 
lamps  to  be   installed   in   and  around   Washington   Square. 

KUSHVILLE,  ILL.— Sealed  proposals  will  be  received  at  the  office 
of  the  cily  clerk,  Rushville,  111.,  until  Dec.  4  for-  furnishing  material 
and  labor  for  improvements  to  the  municipal  water-works  system,  con- 
tisting  of  approximately  2-400  ft.  of  6-in.  class  B  cast-iron  pipe;  500  fl. 
10-in.  class  C  cast-iron  pipe;  23,700  ft.  10-in.  75-lb.  pressure  wood-slave 
pipe;  3300  ft.  10-in.  125-lb.  pressure  wood-stave  pipe;  1300  lb.  special 
castings;  16  ft.  x  20  It.  brick  building;  one  250-gal.  per  minute  horizontal 
multistage  turbine  pump  driven  by  a  30-hp,  200-volt,  60-cycle,  single 
phase  motor;  one  450-gal.  per  minute  horizontal,  single-stage  turbine 
pump  driven  by  a  20-hp,  220-volt,  60-cycle,  single-phase  motor;  one 
2S0-gaI.  per  minute  horizontal  multi-stage  turbine  pump  driven  by  a 
30-hp  internal  combustion  engine;  one  well  22  ft.  deep  and  12  ft.  in 
diameter,  and  a  6600-volt  transmission  line  about  29.000  ft.  in  length. 
Plans  and  specifications  may  be  seen  at  the  office  of  the  city  clerk, 
Rushville.  III.,  or  in  the  office  of  the  Fuller-Coult  Company,  engineers. 
Chemical  Building,  St.  Louis,  Mo.  Extra  sets  of  plans  and  specifications 
fUjr  be  procured  upon  payment  of  $3  to  cover  cost  of  printing  same. 

I       TALLUl~\,  ILL. — The  local  electric-light  plant  has  been  purchased  by 

"'■ott    Brothers,    of    Petersburgh,    111.      The    new    owners    have    been 

)^i(d  a    fifty-year   franchise   to   operate   an    electric-lighting   system    in 

village  and  a  contract  to  light  the  streets  of  the  village  for  a  period 

■  n  ten  years.     Sixty  incandescent  lamps  of  SO  cp  will  be  installed.     The 

new  owners  will  overhaul  the  plant  at  once. 

I       VIRDEN,  ILL.— The  electric  plant  of  the  Virden   Electric  Light  Coni- 
panj  has  been  leased  to  W.   M.   Stowell  and  B.   F.  Tucker,  of  Decatur, 

1    111.,   who   will   operate   the  same. 

,       WASHBURN,   ILL— The    plant   and   holdings   of  the    Washburn   Elec- 

I  trie  Company    are    reported    to    have   been    purchased   by   Messrs.    Hollen- 

^  back  &   Vorhees,    of   Fairbury.      It    is   understood    that    the   new    owners 

I  will  make  extensive  improvements  to  the  system  and  establish  a  twenty- 

.  foDf-bour   service. 

ANDERSON,    IND.— The    Board    of    Public    Works    has    notified    the 

I  merchants  that  the  city  will   erect  on  all  streets  in  the  business  section 
of'lhe  city  lamp  standards  for  cluster  lamps,  the  posts  to  be  25  ft.  apart. 

I  The.  city  will  agree  to   install  the  ornamental   street-lighting  system   and 
prorate  the  cost  in  monthly  instalments  on  the  merchants*  bills  for  clec- 

.  (ricit7  (or  lamps. 

I      AKGOLA,  IND. — It  is  reported  that  the  plant  of  the  .Angola  Railway 

'  A    Light    Company    will    be    rebuilt.      The    property    was    purchased    by 
Pittsburgh  capitalists  at  a  receiver's  sale  for  $33,000. 
KENDALLVILLE,    IND.— The    City    Council    has    appropriated   $5,000 

!f or  the  installation   of   a   boulevard  lighting  system.      Standards   for   the 
new  system   have   been   ordered, 

(  SOUTH  BEND,  IND.— The  Chapin  Park  Improvement  Association  is 
^contemplating  the  installation  of  new  cluster  lamps  on  Park  Avenue 
from  Navarre  Street  to  the  Cutter  residence.  Riverside  Drive.  It  is 
I  understood   that   the   necessary   funds   have  been   procured. 

CEDAR  R.VPIDS.  lA. — Plans  are  being  considered  for  extensive 
'improvements  to  the  local  power  plant  of  the  Rock  Island  lines  which 
J  will  inToIve  an  expenditure  of  about  $49,000.  It  is  expected  that  work 
Iwill  begin  on  the  improvements  next  year.  H.  U.  Mudge,  of  Chicago, 
III.,  is  president  of  the  company. 

'     CORYDON,    lA.— Bids    will    be    received    by    the    town    of    Corydon. 

•la.,    until    Dec.     5,     for    the    reconstruction    of    the    electric-light     plant. 

including  boilers,   engine,    generator  and   electrical   apparatus.      The   Iowa 

Engineering    Company,    of    Clinton.    la.,    has    charge    of   the    engineering 

work.     J.  J.   C.    Bower  is  town   clerk. 

FAIRFIELD,    lA.— The    Commercial    Club    has    submitted    a    proposi- 

'    to  the   City    Council    relative   to   the    installation    of   an    ornamental 

flighting   system    in   this   cily.      It    is    proposed    to    have   the   citizens 

ior    the   lamp   standards    and    lamps    and    the    city    supply    electricity 

■  amtain  same.      Plans  are   also  being  considered   to  place   the   wires 

rground.      ine  present  plans  call   for  the  erection   of  100  standards. 

carrying  five  lamps. 

^    KEOKUK,   I.A. — Plans  are  being  considered  to   replace  the  arc  lamps 

'tow  in  use  on   Main   Street   with  electroliers,   each   carrying   five   lamps. 

i  the  change  is  made  the  city  will  bear  part  of  the  expense. 

ANCHESTER,  lA. — Work  has  begun  on  the  erection  of  the  new 
r  bouse  of  the  E.  W.  Hoag  light  and  power  plant,  which  was 
■  tly    destroyed    by    fire.      Orders    have    been    placed    for    new    ma- 

''y  and  electrical  equipment. 
iDUNT  VERNON,  lA.— W.  S.  Tasker,  who  has  been  granted  fran 
liises  to  install  and  operate  electric-light  systems  in  Mount  Vernon. 
,.isbon,  Springville  and  Stanwood,  has  paid  into  the  treasury  of  Mount 
■'ernon  $4,000,  the  balance  due  on  the  $5,000  which  he  agreed  to  pay 
be  town  for  the  franchise.  Work  will  soon  begin  on  the  installation 
i  the  system  and  connec:ing  up  various  towns. 
KANSAS  CITY.  K.\N.— Bids  will  be  received  by  G.  B.  Little,  city 
■erk.  City  Hall,  Kansas  City,  Kan.,  until  Dec.  5  for  furnishing  all 
laterial  and  labor  for  erection  upon  foundations  furnished  by  the  city 
i  an  arc-lamp  equipment  called  for  in  specifications  and  for  furnishing 
"<1  arc  lamps,   f.   o.   b.    cars  Kansas   City.    Kan. 


LEAVENWORTH,  K.\N.— The  report  submitted  by  Burns  &  Mc- 
Donald, Kansas  City,  .Mo.,  consulting  cuRintcrs,  engaged  by  the  city 
commissioners  to  prepare  the  plans  for  the  pumping  station,  provides 
for  the  installation  of  a  combined  clcctric-light  plant  and  pumping 
.siatidn,  to  cost  approximately  $800,000.  The  plans  submitted  provide 
for  a  water  plant  of  about  twice  the  capacity  needed  at  present,  a 
filter  system  and  an  electric-power  plant  with  sulficient  ouipnl  to  iiroviilc 
for  lamps   for   the   entire  city. 

WICHITA,  KAN. — Plans  are  being  considered  for  the  installation 
of  an  ornamental  street-lighting  system  in  Wichita,  3  miles  in  length, 
at  a  cost  of  $10,126,  the  expense  to  be  borne  by  the  city  at  large. 

CAMPliELLSVlLLE,  KY.— Tiie  electric  plant  of  the  Campbellsville 
Electric  Light  Company  was  destroyed  by  lire  on  Nov.  15,  causing  a  loss 
of  about  $30,000.  The  company  carried  no  insurance.  Many  improve- 
ments had  recently  been  made  to  the  plant. 

AUCiUSTA,  MAI.NE.- The  American  Volsam  Company,  recently  in- 
corporated with  a  capital  stock  of  $100,000,  proposes  to  dig,  mine  or 
quarry  clays,  earths,  minerals,  etc.,  and  also  proposes  to  generate  and 
sell  electricity  as  an  auxiliary  to  its  principal  business.  E.  J.  Pike  is 
president  and  L.  J.  Coleman  treasurer  of  the  company. 

LEWISTON,  MAINE.— The  City  Council  has  contracted  with  the 
Holyoke  Machine  Company,  of  Holyoke,  Mass..  for  a  new  waterwhcel 
and  accessories.  The  improvements  will  cost  about  $1,500  and  will 
increase   the  output  of  the  plant  by   150   hp. 

MONSON,  MAINE.— The  Greenville  Light  &  Power  Company,  of 
Greenville.  Maine,  is  erecting  another  substation  at  the  Portland-Monson 
slate  quarry,  near  the  one  erected   about  a  year  ago. 

SOUTH  BREWER.  MAINE.— The  Eastern  Manufacturing  Company, 
of  Bangor.  Maine,  is  preparing  plans  to  enlarge  its  pulp  plant  in  South 
Brewer,  work  on  which  will  begin  next  spring.  The  company  has 
contracted  with  the  Bangor  Railway  &  Electric  Company  for  electrical 
energy  to  operate  its  entire  plant.     The  contract  calls  for  3000  hp. 

BOLTON,  MASS. — Plans  are  being  considered  for  the  installation 
of   an    electric-lighting    system    in    Bolton. 

BOSTON,  M.-\SS. — The  Boston  Finance  Commission  has  reported  ad- 
versely to  the  Mayor  on  the  proposition  to  build  a  central  power  plant 
at  Deer  Island,  to  cost  approximately  $180,000.  The  commission  slated 
that  the  fire  risk  from  the  present  plant  is  not  e-xcessive  and  would 
not  be  greatly  reduced  by  a  new  plant. 

E.ASTON,  MASS.— The  Board  of  Selcclmen  has  granted  the  Edison 
Electric  Illuminating  Company,  of  Brockton,  Mass.,  a  franchise  to 
erect  its  transmission  lines  in  certain  parts  of  the  town,  including 
the  village  districts  of  North  Easton,  Unionville  and  Easton   Centre. 

GROVELAND.  MASS.— Plans  are  being  considered  for  extensions 
to  the  municipal  electric-light  plant  to  provide  for  the  increasing  demand 
for  street  and  commercial  lighting.  An  appropriation  of  $900  will  be 
asked    for. 

LEICESTER,  MASS. — The  Selectmen  have  signed  a  contract  with 
the  Worcester  Electric  Light  Company  for  lighting  the  streets  of  the 
town  for  a  term  of  three  years.  Under  the  terms  of  the  contract  the 
company  will  furnish  40-walt  tungsten  street  lamps  at  the  rate  of  $16 
each  per  year,  which  is  a  reduction  of  $2  per  lamp  paid  under  the 
old  contract.  The  company  will  supply  electricity  to  the  town  for 
other   purposes   at    15    cents   per   kw-hour. 

NORTHAMPTON.  MASS.— The  Northampton  Street  Railway  C:om- 
l>any  has  been  granted  a  franchise  to  extend  its  system  in  Northampton. 
SEEKONK.  M.-\SS.— The  Seekonk  .Electric  Company,  recently  incor- 
porated, has  petitioned  the  State  Board  of  Gas  and  Electric  Light  Com- 
missioners for  permission  to  issue  $25,000  in  capital  slock  for  the  pur- 
pose of  establishing  an  electric-light  plant  to  supply  electricity  in  the 
towns  of  Seekonk  and  Swansea.  The  company,  it  is  said,  proposes 
to  take  over  the  property  of  the  Narragansett  Electric  Light  Company. 
Extensions  will  be  made  as  necessary  to  furnish  the  towns  of  Swansea 
and  Somerset  w-ith  electrical  service. 

TAUNTON.  MASS.— The  East  Taunton  Street  Railway  Company  is 
planning  to  build  an  electric  railway  from  ^[iddleboro  to  Kingston,  via 
Plympton,  where  it  will  connect  with  a  railway  from  Plymouth  to 
Itrocklon   and   Whitman. 

DETROIT,  MICH.— At  a  meeting  of  Ihc  stockholders  of  the  Delroil 
Edison  Company  held  Nov.  15  the  stockholders  voted  to  increase  the 
capital  stock  of  the  company  from  $9,000,000  to  $15,000,000.  At  an 
early  dale  $1,500,000  of  the  new  stock  will  be  olTered  to  the  stock- 
holders,   pro    rata,    at    par. 

MUSKEGON,  MICH.— The  United  States  Circuit  Court  has  affirmed 
the  decision  of  the  lower  court  in  the  case  of  the  Muskegon  Traction 
&  Lighting  Company  against  the  cily  of  Muskegon  in  favor  of  the  city. 
The  company  served  an  injunction  against  the  city  to  prevent  it  from 
issuing  $75,000  in  bonds  voted  by  the  citizens  for  the  installation  of  a 
municipal    electric-light   plant. 

PONTIAC,  MICH.— The  large  power  plant  of  the  Rapid  Motor 
Vehicle  Company  was  recently  sold  by  the  General  Motors  Company 
to  the  Pontiac  Power  Company.  The  plant  was  built  by  the  General 
Motors  Company,  and  was  intended  to  supply  light.  h;al  and  power  to 
the  Rapid  and   Carter  car  factories. 

ANNANDALE.  MINN.— The  installation  of  an  eleclriclighiing  sys- 
tem in   .Vnnandale  is  reported  to  be  under  consideration. 
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DULUTH,  Ml\.\.— The  Council  has  decided  to  submit  the  proposi- 
tion to  issue  $700,000  in  bonds,  the  proceeds  to  be  used  for  the  con- 
struction of  a  municipal  electric-light,  heat  and  power  plant,  to  the 
voters  at  the  gcncxal  election  to  be  lield  J'eb.  6.  1912.  If  the  bond 
issue  carries,  it  may  result  in  the  purchase  of  the  plant  of  the  Duluth 
Edison  Eleciric  Company.  The  company  has  offered  ^o  make  a  sub- 
stantial   reduction    in    rates. 

FOLEY,  MINN. — The  Battery  Company,  of  Milwaukee,  Wis.,  is  re- 
ported to  have  received  a  franchise  to  install  an  electric-light  plant 
in  Foley.     Otto  Jensen  is  local  manager. 

GILBERT,  MINN.— The  School  Board  has  decided  to  install  an 
electric-power  plant  to  supply  electricity  for  lamps  and  motors  for  the 
new  high  school  and  the  grade  school.  The  cost  of  the  plant  is 
estimated    at    $2,500. 

MI.\.\i:.\POLlS,  MINN.— Following  a  conference  between  reprcsent- 
alivcs  of  the  Minnesota  River  Improvement  &  Power  Company  and  Con- 
gressman R.  C.  Stevens,  of  St.  Paul,  Minn.,  a  dcnnite  proposition  for 
maintaining  with  the  government's  aid  a  4-ft.  channtl  as  far  as  .Morton 
will  be  made.  The  new  depth  will  admit  of  utilization  of  power  at  cer- 
tain points  by  the  company. 

FULTON,  MO.— The  City  Council  has  granted  the  Buffum  Telephone 
Company,  which  operates  the  local  exchange,  a  new  franchise.  The 
company,  it  is  understood,  is  contemplating  the  construction  of  a  new 
plant  in   Fulton,   to  cost  approximately   $40,000. 

KIRKSVILLE,  MO.— The  Kirksville  Gas,  Heat  St  Electric  Company 
has  increased   its  capital  stock  from  $50,000  to  $100,000. 

L.\M.\R,  MO.— Bids  will  be  received  by  the  city  clerk  of  Lamar,  Mo., 
for  $70,000   water-works   and  electric-light   bonds. 

ST.  CHARLES,  MO.— The  St.  Charles  Electric  Light  &  Power  Com- 
pany has  asked  the  City  Council  to  consider  an  extension  of  its  fran- 
chise for  twenty  years.  The  company's  franchise  expires  in  1914  and 
the  company  offers  a  reduction  in  the  price  of  electricity  if  granted 
tie  extension  asked  for.  A  special  election  will  have  to  be  called 
to  submit  the  proposition  to  the  voters. 

ST.  JOSEPH,  MO.— Plans  are  being  considered  to  enlarge  the  mu- 
nicipal electric-light  plant  to  provide  for  commercial  service.  A  com- 
mittee has  been  appointed  to  look  into  the  proposition  of  equipping  the 
plant  for  commercial  lighting.  It  is  said  that  Eugene  H.  Spratt, 
president  of  the   Public  Utilities   Commission,   is  in   favor  of  the   project. 

ST.  JOSEPH,  MO.— The  St,  Joseph  Railway,  Light  &  Power  Com- 
pany has  submitted  a  form  of  contract  to  the  Board  of  Public  Works 
for  the  installation  of  sixteen  additional  blocks  of  ornamental  street 
lamps  in  the  business  district  of  the  city.  Under  the  terms  of  the 
contract  the  city  is  to  pay  $8,000  for  conduits,  the  company  is  to 
install  and  maintain  the  lamp  standards,  and  the  property  owners  and 
tenants  are  to  bear  the  expense  of  electricity  for  maintaining  the 
lamps.      The   contract   is   for    a   term    of- five   years. 

MOORE,  MONT.— The  Citizens'  Electric  Company,  of  Lewiston, 
Mont.,  is  installing  a  new  street-lighting  system  in  Moore.  Motors 
will  also  be  installed  in  the  near  future  to  operate  the  pumps  of  the 
municipal  water-works  system,  which  will  soon  be  ready  for  operation. 
The  eleciric  company  is  contemplating  a  number  of  improvements  to 
the  local  system.  It  expects  to  complete  its  transmission  line  into 
Hilger    early   in   the    spring. 

ELY,  NEV. — \  movement  is  under  way  for  the  construction  of  a 
new  electric  light  and  power  plant  to  supply  electrical  service  in  this 
city  by  E.  K.  Hutchinson  and  C.  F.  Rose,  of  Ely.  It  is  proposed  to 
lease  the  power  station  and  distributing  system  owned  by  the  Ely 
Light   &   Power  Company. 

SEARCHLIGHT,  NEV.— Plans  are  being  considered  by  the  Marion 
.Mining  Company  for  the  installation  of  electric-hoisting  machinery. 

WINNEMUCCA,  NEV.— The  Board  of  County  Commissioners  cf 
Humboldt  County  has  engaged  Burns  &  McDonald,  of  Kansas  City,  Mo.. 
consulting  engineers,  to  prepare  plans  and  specifications  for  the  installa- 
tion of  an  electric-light  plant  and  water-works  system  at  Winnemucca. 

CONCORD,  N.  H.— Plans  are  being  considered  for  the  installation 
of  an  ornamental  street-lighting  system  in  Concord  to  replace  the  art 
lamps  now  in   use  in  the  business  section. 

FITZWILLIAM,  N.  H.— The  New  Hampshire  Electric  Light  Com- 
pany, which  recently  purchased  the  plant  and  holdings  of  the  Troy  & 
Jaffray  Electric  Light  Company  and  assumed  its  contracts,  has  applied 
to  the  Selectmen  of  Fitzwilliam  for  a  franchise  to  erect  a  transmission 
line  in  Fitzwilliam  to  supply  electrical  service  in  this  town.  The  com 
pany  is  planning  to  erect  a  transmission  line  from  a  point  on  the  Con- 
necticut River  Company's  line  at  Gardner  through  Winchendon  to 
Fitzwilliam,   Richmond  and   V\"inchestcr,   N.  H. 

WINCHENDON,  N.  H.— The  property  of  the  Troy  &  Jeffrey  Elec- 
tric Light  Company  has  been  purchased  by  the  New  Hampshire  Elec- 
tric Light  Company,  recently  incorporated.  The  new  company  has  a 
contract  with  the  Connecticut  River  Power  Company  for  electrical 
power.  It  proposes  to  erect  a  transmission  line  from  some  point  on 
the  Connecticut  Company's  line  at  Gardner,  through  Winchendon,  Fitz- 
william, Richmond  and  Winchester.  The  New  Hampshire  Electric 
Light  Company  has  applied  to  the  Selectmen  of  Winchendon  for  a 
franchise  in  this  town. 

KINGSTON,    N.    H.— The    Public   Service    Commission   has   authorized 


the    Exeter   &   Hampton    Electric    Company   to   engage    in    business   in   th 
lown    of    Kingston. 

MANCHESTER,  N.  H.— The  Central  New  Hampshire  Power  Com 
pany  has  secured  a  right-of-way  for  the  erection  of  a  transmissioit  Un^ 
across  Hillsboroough  County,  passing  through  Goffstown,  Bedford,  Mer 
rimack  and    Hudson   to   the   state   line. 

PLAISTOW,  N.  H.— The  Plaistow  Electric  Light  &  Power  Compan 
has  been  granted  permission  by  the  Public  Service  Commission  to  cor 
struct  and.  operate  an  electric  plant  to  supply  electricity  for  lamps  an 
motors   in   Plaistow,   and    also   to   issue  $1,500    in   capital  stock. 

BLOOMFIELD,  N.  J.— The  Town  Council  has  authorized  the  Mayo 
and  clerk  to  enter  into  a  contract  with  the  Public  Service  Electri 
Company  to  light  the  streets  of  the  municipality  for  a  period  of  fiv 
years.  The  Council  has  abandoned  the  project  of  establishing  a  mi 
nicipal    electric-light    plant    for    the    present. 

NEW.ARK,  N.  J. — Proposals  will  be  received  at  the  office  of  lli 
Board  of  Education  of  Newark,  N.  J.,  until  Nov.  27  for  furnishin 
labor  and  material  to  erect  complete  the  regular  and  special  lightiii 
fixtures  for  the  Central  Commercial  and  Manual  Training  High  Schoo 
Blank  proposals  may  be  obtained  at  the  construction  department  of  tli 
Board  of  Education,  9-11  Franklin  Street,  Newark,  N.  J.,  where  coi 
tract  and  drawings  and  specifications  may  be  examined.  R.  D.  Argu 
is  secretary  of  the  board. 

LAS  CRUCES,  N.  M.— The  Mountain  States  Telephone  &  Telegrap 
Company,  recently  granted  a  franchise  to  operate  a  telephone  syste 
in  las  Cruces,  is  planning  to  erect  an  exchange  building,  to  cost  aboi 
S;60,000. 

WILLARD,  N.  M. — Plans  are  being  considered  for  the  installatic 
of  a  large  electric  power  plant  to  supply  electricity  to  operate  pum| 
for  irrigation  purposes  in  Willard,  N.  M.  The  proposed  plant  will  co 
approximately  $125,000.  Harry  Curtin,  of  Clarksburg,  W.  Va.,  is  i 
terested    in    the   project. 

DUNDEE,  N.  Y.— Owing  to  the  Board  of  Trustees  and  E.  l.  Baile 
proprietor  of  the  local  electric-light  plant,  being  unable  to  come  to  ; 
agreement,  the  street-lighting  service  has  been  discontinued.  The  tru 
tees  are  now  unable  to  pay  as  much  for  the  service  as  has  been  pa 
for  the  past  two  years,  and  the  service  offered  at  the  new  price.  $1.60 
was  unsatisfactory  to  the  board.  Mr.  Bailey  offered  to  exchange  t 
80-cp  lamps  which  are  now  used,  or  furnish  the  80-cp  lamps  with 
midnight  service.  The  company  has  been  receiving  $1,800  for  the  p£ 
two  years,  which  is  more  than  the  village  should  pay  on  the  ratio 
its  tax.  It  is  said  that  Mr.  Bailey  proposes  to  submit  the  matter 
the    Public    Service    Commission. 

GREENE,  N.  Y.— A  special  election  was  held  Nov.  23  to  vote  - 
the  proposition  to  purchase  new  electrical  equipment  for  the  municij 
electric-light  plant,  including  one  50-kva,  1200-volt,  single-phase,  60-cyi 
Westinghouse  generator;  one  75-kw  exciter,  one  switchboard  pan 
with  necessary  instruments  complete,  and  a  new  set  of  field-:  coils  f 
the    Westinghouse    generator    now    in   use. 

LITTLE  FALLS,  N.  Y.— The  Utica  Gas  &  Electric  Company  1 
submitted  a  new  bid  to  the  Council  for  lighting  the  streets  of  the  ci 
The  company  offers  to  supply  arc  lamps  at  the  rate  of  $75  per  lamp  i 
year  for  a  period  of  five  years,  with  provision  that  if  the  city  shoi 
establish  a  municipal  lighting  plant  inside  of  one  year  the  contr; 
would  terminate  at  that  time.  The  company  submitted  a  bid  a  sh. 
time  ago   offering  to  supply  the  service   at  $82.13. 

MEDINA,    N.    Y. — The    Public    Service    Commission,    Second    Distri 
has    authorized   the   A.    L.    Swett   Light   &    Power   Company,   of  Medii 
N.    Y.,   to   exercise   franchises   granted   by   the   town    of    Somerset  in  ' 
village    of    Barker,    which    provide    for    the    erection    and    operation 
an    electric-light   plant  in   those   localties. 

NEW  YORK,  N.  Y.— Sealed  bids  will  be  received  by  Patrick 
Whitney,  commissioner  of  correction,  until  Nov.  28  for  furnishing  la' 
anil  material  for  rewiring  buildings  known  as  the  kitchen  and  launc 
in  the  Boys*  Reformatory  and  warden's  house  on  Hart's  Island,  N 
York,  N.  Y.  Blank  forms  and  further  information  can  be  obtained  t 
I'lans  and  drawings  may  be  seen  at  the  office  of  the  Department 
Correction,  Borough  of  Manhattan,  148  East  Twentieth  Street,  N 
York,   N.   Y. 

ROCHESTER,  N.  Y.— The  residents  of  South  Fitzhugh  Street 
considering  the  question  of  installing  a  new  lighting  system  on 
streets  between  Spring  and  Troup  Streets. 

ST.   JOHNSVILLE,    N.    Y.— The   substation    of   the   East   Creek  E 
trie  Light   &    Power    Company,   at  the   western   end   of   the  village, 
recently    damaged    by    fire. 

WARSAW,    N.     Y.— The    plant    and    holdings    of    the    Warsaw     - 
vs;    Electric    Company    have   been    purchased    by   Edmond    D.    Hamlin, 
Avon,    N.    Y.;    Ellis   L.   Phillips,    of   New    York,   N.   Y.,  and  George 
Olmstead,   of   f.udlow,   Pa.     It   is  said   that   new  owners  have  purclio ' 
the    plant    at    Perry,    and    are    also    negotiating    for    another   plant   n  > 
nearby   town. 

CONCORD,  N.  C— A  deal  haS'  betn  closed  whereby  Bird  S.  Cc  . 
of  Coler  &  Company,  New  York,  N.  Y.,  and  president  of  the  N>" 
Carolina  Public  Service  Company,  Greensboro,  N.  C,  has  secured  = 
controlling  interest  in  the  Piedmont  Carolina  Railway,  of  Cone  . 
N.  C.  This  company  operates  the  Greensboro,  High  Point  and  0  r 
traction  properties.  It  is  understood  that  the  Concord  railway 
later   be  extended  to   Salisbury  as   part   of  the  interurbao  system. 
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SHELBY,  N.  C— The  Lily  Mill  &  Power  Company,  of  Shelby,  X.  C, 
has  awarded  contract  for  the  construction  of  a  steam  power  plant 
for  use  in  emergencies  and  during  low  water  periods.  The  buildinc 
will  be  about  32  ft.  x  79  ft.,  and  will  co«t  about  $5,000.  The  equip 
mem  will  have  a  generating  capacity   of  about  300  hp. 

CLEVELAND,  OHIO.— Bids  will  be  received  at  the  office  of  the 
Wrector  of  Public  Service,  City  Hall,  Cleveland,  Ohio,  until  Nov.  2S 
for  furnishing  arc  lamps  with  necessary  transformers,  regulators  and 
conrerters  or  rectifiers  for  the  municipal  electric-light  plant.  A.  1!. 
Let  is  director  of  public   service. 

DAYTOX,  OHIO.— The  capital  slock  of  the  National  Light  Com- 
panj  has  been   increased   from  $50,000  to  $100,000. 

TOLEDO,  OHIO.— The  Toledo  &  Indiana  Traction  Company  is  pre- 
paring to  extend  its  railway  from  Bryan,  Ohio,  to  .\ngola,  the  eastern 
terminus  of  the  Bucklen   line. 

EL    RENO,    OKL.\. — The    El    Reno    Interurban    Railway    Company    is 

mplating    the    construction    of    a    new    substation    at    Banner.      The 

Tiicnt    will    consist    of    one    300-kw    rotary    converter,    three    trans 

crs    and    switchboard. 

I      SULPHUR,  OKI^.— The  city  of  Sulphur,  it  is  reported,   has  accepted 

,  the   proposition    of    the    Tecumseh    Interurban    Railway    Company,    under 

'  which   the   city  -is    to    give    the   company    as   a    bonus    a    site    for    depot 

grounds    and    a    franchise    to    operate    the    city    line    from    the    Artesian 

Hotel   to   Bromide   Spring.     Work   is   to   begin   on   the   proposed    railway 

within   six  months. 

CRESWELL,  ORE.— Plans  are  being  prepared  by  the  Eugene  Belt 
(Line  &  Interurban  Railway  Company,  recently  incorporated,  for  the  con- 
,straction  of  an  electric  railway  in  Creswell.  The  citizens  have  raised  a 
,  bonus  of  $25,000.  P.  C.  Lavey  is  president  of  the  company.  The  office 
,of  the  company  is  located  in  Eugene,  Ore. 

ECHO,  ORE. — Work  has  commenced  on  the  installation  of  a  street- 
lighting  system  in  the  business  district  of  the  city. 

EUGENE,  ORE. — Plans  have  been  adopted  for  ornamental  lamp 
standards  for  the  street  lamps  on  Willamette  Street.  Instructions  have 
i)een  given  to  order  me  necessary  material.  The  first  installation  will 
require  110  standards,  each  carrying  five  60-cp  tungsten  lamps.  The 
iWater  Board  proposes  to  extend  the  tungsten  lamps  through  the  entire 
:ity  as  soon   as    possible. 

I  MEDFORD,  ORE. — The  Siskiyou  Electric  Company,  which  recently 
purchased  the  property  of  the  Rogue  River  Electric  Company,  it  is 
teid,  is  planning  to  construct  two  new  plants,  one  at  Fall  Creek,  which 
irill  develop  4000  hp,  and  the  other  on  the  Klamath  River,  where  10.000 
"ip  wiU  be  developed.  The  company  proposes  to  combine  all  the  plants 
fa  the  same  system,  which,  with  the  new  Prospect  plant  and  the  plant 
it  Geld  Ray,  will  give  the  company  a  combined  output  of  27,000  hp. 
^nnotuicemcnt  is  also  made  that  the  company  proposes  to  add  two 
Aoce. units  of  10.000  hp  each  to  the  Prospect  plant.  The  Prospect  plant 
S  located  in  the  mountains  on  the  Crater  Lake  road,  SO  miles  from 
jledford. 

(  NYSSA,  ORE.— The  Idaho-Oregon  Light  &  Power  Company  has  been 
tranted  a  franchise  to  supply  electricity  in  Nyssa.  The  company  is 
planning  to  extend  its  transmission  line  from  Boise  to  Weisner  and 
«  line  will  pass  through  this  city.  Several  large  pumping  plants  to  be 
Iterated  by  electricity  are  being  installed  by  the  company  in  this 
;ctioiu 

PORTLAND,  ORE.— The  River  MiU  dam  and  power  house  of  the 
.'ortland  Railway,  Light  &  Power  Company  at  Estacada  was  put  into 
peration  on  Not.  6.  The  plant  when  completed  will  generate  about 
}.000  kw. 
ELIZ.aBETH,  P.\. — The  West  Penn  Electric  Company,  it  is  reported, 
contemplating  the  construction  of  a  large  power  plant  on  Cheat  River. 
I  JOHNSTOWN,  P.\. — The  Southern  Cambria  Railway  Company  is 
anning  to  build  a  line  to  Colver  and  Carrolltown,  a  distance  of  about 
^  miles,  as  soon  as  its  extension  from  Johnstown  to  Ebensburg  is  com- 
vted. 

ISPRING    CITY,    PA.— Proposals    will    be    received-  by    the    Board    of 

ninees  of  the   Eastern    Pennsylvania   State   Institution   for   the   Feeble- 

--I'^d  and  Epileptic,  care   of   Philip  H.   Johnson,  architect,   1824  Land 

Building,   Pliiladelphia,    Pa.,   until   Nov.    27,    for   the   erection,   fur- 

■■R  and   equipping   of   a   power   house   and    laundry   for   (he    Eastern 

-ylvania   State   Institution    for  the    Feeblc-Minded    and    Epileptic,  at 

<*   City,    Pa.      Plans    and    specifications   and    form    of   contract    may 

cured    on    application    to    Philip    H.    Johnson,   architect,    1824    Land 

'■r    Building,    Philadelphia,    Pa.,    for    which    a   deposit   of   $100    will   be 

iiuired,  which   will  be   refunded  on  return  of  plans. 

FLANDRE.VU,   S.  D. — .\t  an  election  held  recently  the  citizens  voted 

grant  a    franchise   to    C.    Ladd   to   construct   and   operate   an   electric- 

Iht  plant  in   Flandreau. 

^ATTANOOG.'V,  TENN.— The  Chattanooga,  Rome  &  Atlanta  Rail- 
y  Company,  recently  organized,  proposes  to  build  an  electric  inter 
4an  railway  from  Chattanooga  through  Fort  Oglethorpe,  Rome  and 
»  cities  to  .Atlanta,  in  the  heart  of  Georgia.  The  capital  stock  of 
t,  company  in  Tennessee  is  nominally  placed  at  $100,000.  The  com- 
ity will  be  chartered  under  the  laws  of  Georgia,  with  a  capital  stock 
<*,t2,000,000.  It  holds  franchises  through  Chickamauga  Park  secured 
'  S.  W.  Divine  years  ago  from  the  federal  government.  John  IL 
'  I   and  associates  are   interested   in   the   new   company. 


COW.-\N  CITY,  TENN.— It  is  reported  that  plans  are  being  consid- 
ered for  the  installation  of  a  municipal  electric-light  plant  in  Cowan  City. 

AUSTIN,  TEX.— Plans  have  been  prepared  for  the  construction  of 
a  15-ft.  dam  across  the  Colorado  River,  a  few  miles  below  Austin,  and 
for  the  installation  of  a  small  hydroelectric  power  plant  for  furnishing 
electricity  for  operating  machinery  for  the  farmers  in  that  section 
and  for  irrigating  several  thousand  acres  of  valley  land.  The  cost  of 
the  proposed  enterprise  is  estimated  at  about  $50,000.  D.  B.  Matthews, 
Charles  Jones  and  Goodwin  Jones  are  interested  in  the  project. 

BEAUMONT,  TEX.— The  Beaumont  Electric  &  Power  Company  has 
been  organized  by  the  Stone  &  Webster  Engineering  Corporation,  of 
Boston,  Mass.,  which  recently  acquired  the  electric  plant  of  the  Beau- 
mont Ice,  Light  &  Refrigerating  Company.  The  new  company  is  cap- 
italized at  $880,000  and  proposes  to  make  extensive  additions  and  im- 
provements to  the  plant.  It  is  reported  that  the  company  also  proposes  to 
build  an  electric  railway  from  Beaumont  to  Port  Arthur.  The  directors 
are:  C.  W.  Kellogg,  Jr.,  of  Dallas,  Tex.;  Marshall  Phinney,  of  Boston, 
Mass.;  E.  J.  Emerson,  of  Beaumont,  Tex.;  L.  C.  Bradley,  of  Galveston, 
Tex.;  David  Daly,  Harry  L.  Harding  and  W.  .\.  Stevens,  of  Houston, 
Tex. 

CALDWELL,  TEX. — New  equipment  is  being  installed  at  the  electric 
and  ice  plant  of  Womack  &  Nelms,  including  a  125-hp  tubular  boiler. 
A  75-kw  gener.ntor  has  recently  been  installed,  doubling  the  output  ot 
the  plant. 

DALL.AS,  TEX. — .Arrangements  are  being  made  to  double  the  output 
of  the  power  plant  of  the  Dallas  Electric  Light  &  Power  Company,  to 
provide  for  the  increasing  demand  for  electrical  service.  The  present 
plant  has  a  generating  capacity  of  5800  kw.  The  output  of  the  plant 
will  be  increased  by  5000  kw.  It  is  understood  that  improvements  will 
be  made  to  the  local  street-railway  system.  The  Dallas  station  will  also 
supply  energy  to  operate  the  Dallas- Waxahachie  Interurban  line,  which 
will  begin  operation  next  year.  Two  substations  will  be  erected,  one 
near  Lancaster  and  the  other  near  Waxahachie. 

DECATUR,  TE.X— The  City  Council  has  purchased  the  local  electric- 
light  plant  and  water-works  system,  owned  by  J.  F.  Cooper,  of  Ft. 
Worth,  Tex.,  for  $10,000.  The  purchase  is  contingent  upon  the  ratifica- 
tion of  a  bond  issue  sufficient  to  pay  for  the  plant  and  to  put  the 
system  in  running  order.  Since  the  fire  the  town  has  been  without 
electrical  service.     The  water-works  system  is  in  operation. 

GREENVILLE,  TEX.— The  City  Council  has  granted  a  franchise  to 
Joseph  F.  Nichols  to  construct  an  electric  railway  through  the  city.  This 
railway,  it  is  said,  is  part  of  an  interurban  line  which  Mr.  Nichols  and 
associates   are   interested   in. 

GREENVILLE.  TEX— Plans  are  being  prepared  for  the  construction 
of  an  electric  railway  between  Blue  Ridge  -and  Gainesville,  via  Green- 
ville, a  distance  of  about  75  miles.  It  is  expected  that  work  will  begin 
on  the  road  about  Jan.  1.  A.  Ralph  Nicholson  is  interested  in  the 
project. 

GEORGETOWN,  TEX. — Extensive  improvements  are  being  made  to 
the  local  water  and  light  plant,  which  will  involve  an  expenditure  of  about 
$50,000.     -An  increased  water  supply  has  been  secured  by  sinking  a  well. 

HARLINGEN,  TEX— The  City  Council  has  engaged  Randall,  Love- 
grove  &  Wyman,  of  Houston,  Tex.,  to  take  charge  of  the  construction  of 
the  proposed  electric-light  plant  and  water-works  system,  for  which  bonds 
were    recently    issued. 

S.AN  ANTONIO,  TEX.— The  San  .Antonio  Traction  Company  is  plan- 
ning to  extend  its  South  Flores  street-car  line  to  the  irrigated  gardens 
owned  by  F.  F.   Collins  and  others,   a  distance  of  about   1   mile. 

S.AN  BENITO.  TEX. — Plans  have  been  adopted  for  the  extension  of 
the  San  Benito  &  Rio  Grande  Railway  Company  to  Santa  Maria.  This 
extension,  it  is  said,  is  to  be  completed  by  the  first  of  the  year.  Plans 
are  being  considered  for  other  extensions  next  year.  Samuel  Robertson, 
engineer  and  contractor,  is  at  the  head  of  the  company. 

SIIERM.AN,  TEX. — Plans  are  being  prepared  for  the  installation  of 
pumps  and  other  machinery  in  the  municipal  electric-light  and  water 
plant  in   Sherman.      Harvey  McDuffie  is  superintendent. 

TEXARKANA.  TEX.— The  Texarkana  Gas  &  Electric  Company  is  re- 
ported to  have  been  given  a  bonus  of  $5,000  to  build  an  extension  of 
its  railway  from  its  present  terminus  in  Rose  Hill  on  Seventh  Street  to 
Westmoreland  Heights. 

TIMPSON,  TEX. — The  local  electric-light  plant,  owned  by  Mrs. 
Warren  \Mctory,  has  been  purchased  by  George  M.  Bliss,  of  Warrens- 
burg,   Mo. 

TIOGA,  TEX. — The  Tioga  Traction  Company,  recently  organized,  con- 
templates the  construction  of  an  electric  railway  from  Tioga  to  Gaines- 
ville, via  McKinncy,  a  distance  of  about  50  miles.  J.  P.  Mason,  M. 
Bradley,  of  Tioga,  and  others  are  interested   in  the   project. 

BURLINGTON,  VT. — The  court  has  modified  the  injunction  brought 
by  the  Burlington  Light  &  Power  Company  against  the  city  whereby  the 
city  may  make  improvements  to  the  municipal  electric  plant,  the  cost 
not  to  exceed  $30,000.  It  also  prohibits  the  city  from  entering  into 
any  further  contracts  for  commercial  lighting  beyond  those  now  exist- 
ing  until   further  order   from    the  court. 

.ATT.ALI.A,  WASH. — The  Pacific  Power  &  Light  Company  has  been 
granted  a  iifty-ycar  franchise  to  erect  transmission  lines  OTer  the 
streets   and    alleys    in    Attalia.      The    Grinnell    Company,    which    recently 
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purct^sed  the  Atialin  irrigation  project,  is  planning  to  install  an  electric 
pumping   plant. 

CENTKALIA,  WASH.— The  Washington  Union  Coal  Company  is 
planning  to  build  an  clectric-Iight  and  power  plant  at  its  coal  properties 
at  Tono,  Wash.,  to  cost  about  $250,000. 

HUXTSVILLE,  WASH.— The  Pacific  Power  &  Light  Company  has 
applied  to  the  County  Commissioners  of  Columbia  County  for  a  fran 
chise  to  erect  and  maintain  transmission  lines  for  the  transmission  and 
distribution  of  electricity  and  also  to  operate  telegraph  and  telephone 
lines   over   and    across    the    streets    in    Huntsville. 

MILW.AUKEE,  WIS. — According  to  the  present  plans  electricity  for 
lighting  the  city  hall  will  be  supplied  from  the  municipal  incinerator 
plant  after  Feb.   1,   1912. 

SHOSHONI,  WYO.— The  City  Council  has  granted  the  Boysen  Power 
&  Irrigation  Company  a  franchise  to  supply  electricity  in  Shoshoni  for 
lamps  and  motors  for  a  period  of  twenty-five  years. 

NELSON,  B.  C,  CAN. — Preparations  are  being  made  by  the  Atha- 
basca Development  Company  for  the  installation  of  an  electric  plant 
at  its  mines  in  the  Nelson  district,  near  Nelson,  B.  C.  It  is  expected 
that  electrical  equipment  will  be  installed  during  the  winter.  Charles 
J.  Riley  is  manager  of  the  company. 

OTTAWA,  ONT.,  CAN.— Sealed  tenders  will  be  received  by  C.  J. 
Desbarats,  deputy  minister  of  naval  service.  Department  of  the  Naval 
Service,  Ottawa,  Ont.,  Can.,  until  Nov.  28  for  supply  of  copper  and 
brass  sheets,  bars,  tubes  and  copper  wire  for  electrical  circuits.  Forms 
of  tender  and  further  particulars  may  be  obtained  on  application  to  the 
above  office. 

OTTAWA,  ONT.,  CAN. — Plans  are  being  considered  for  developing 
three  rapids  in  the  St.  Lawrence  River,  entirely  in  Canadian  terri- 
tory, the  Cedars,  Cascades  and  Coteau.  Sir  Max  Aitken,  who  organised 
the  Canadian  cement  trust,  is  at  the  head  of  an  English  syndicate 
which  proposes  to  organize  a  company  to  be  capitalized  at  $100,000,000 
with  a  charter  from  the  Dominion  government.  The  project  is  sup- 
posed to  be  an  enlarged  merger  of  several  companies  already  interested 
in  power  enterprises  along  the  St.    Lawrence   River  above    Montreal. 

PORT  COLBORNE,  ONT.,  CAN.— It  is  reported  thai  plans  are 
being  considered  by  the  Niagara,  St.  Catharines  &  Toronto  Railway 
Company  to  extend  its  railway  from  Port  Colborne  to  Fort  Erie,  anil 
from   there    to    Niagara    Falls. 

TORONTO,  ONT.,  CAN.— The  City  Council  is  considering  the  ques- 
tion of  submitting  to  the  ratepayers  on  Jan.  1,  1912,  a  by-law  to 
appropriate  $1,500,000  for  the  completion  of  the  municipal  electric-light 
plant.  The  original  amount  voted  by  the  ratepayers  was  $2,750,000, 
making  the  total  cost  of  the  system  $4,250,000. 

AGUA  CALIENTE,  SONORA,  MEX.— Preparations  are  being  made 
by  C.  W.  Phillips  and  associates  for  the  installation  of  a  100-ton  electro- 
static plant  and  electric  transmission  line  at  their  Penn-Sonora  mine  at 
Agua  Caliente. 

IXTLAN,  MEX. — The  Navidad  Mining  Company  is  reported  to  have 
made  application  to  the  federal  government  for  a  concession  to  build 
a  hydroelectric  power  plant  upon  the  Navidad  River,  near  Ixtlan.  The 
company  proposes  to  construct  a  dam  across  the  river  and  erect  a  trans- 
mission  line    from    the   power   plant   to   its   mines. 

VERA  CRUZ,  MEX.— It  is  reported  that  the  local  electric  street-rail- 
way system  has  been  purchased  by  American  capitalists.  It  is  under- 
stood that  the  new  owners  will  make  extensive  improvements  to  the 
property  and  construct  new  lines. 


Neto  Incorporations, 


New  Industrial  Companies. 

THE  BONFORD  MANUFACTURING  COMPANY,  of  New  York, 
N.  Y.,  has  61ed  articles  of  incorporation  with  a  capital  stock  of  $25,000 
to  manufacture  and  sell  motor  vehicles,  etc.  The  incorporators  are: 
George  Brauburger,  1026  Lafayette  Street,  Elizabeth,  N.  J.;  Edward 
I.  Kleinfeld,  502  West  173d  Street,  and  Morris  Klein,  80  East  116th 
Street.   New  York,   N.   Y. 

THE  ELECTRIC  ENGINEERING  COMPANY,  of  Sioux  City,  la., 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  E.  L.  Snyderi 
Harry  J.   Ryan   and   Ralph  A.    Oliver. 

THE  ENOS  &  WATKINS  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  by  Alanson  T.  Enos,  120  East  Seventy-fourth  Street, 
New  York,  N.  Y.;  Howard  E.  Watkins,  15  Blackburn  Road,  and 
Francis  K.  Nelson,  II  Blackburn  Road,  both  of  Summit,  N.  J.  The 
company   proposes  to  manufacture  gas  and  electric  fixtures. 

THE  HULBERT  ELECTRIC-STEAM  MANUFACTURING  COM- 
PANY, of  San  Francisco,  Cal.,  has  been  chartered  with  a  capital  stock 
of  $50,000  by  A.  C.  Hulbert,  G.  H.  McKissick.  C.  E.  Freshour,  C.  V. 
and   N.    J.    Caruso. 

THE  LIGHTING  STUDIOS  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  by  L.  W.  Young,  G.  V.  Kent,  of  New  York,  N.  Y., 
and  S.  Dickson,  of  Hoboken,  N.  J.  The  company  is  capitalized  at 
$40,000  and  proposes  to  manufacture  and  deal  in  electric  fixtures, 
chandeliers,    etc. 


PUEBLO,  COL. — The  Arkansas  Valley  Railway,  Light  &  Power  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $10,000,000  by  W.  F. 
Raber,  T.  H.  Devine,  and  F.  W.  Insull.  The  company  proposes  to 
build  an  electric  railway  connecting  Pueblo  with  the  towns  and  cities  in 
the  Pueblo  Valley.  The  company  plans  to  penetrate  the  agricultural 
region  along  the  Arkansas  Valley  and  erect  transmission  lines  on  both 
sides  of  the  river  to  supply  the  farmers  with  electricity  for  irrigation 
purposes. 

WILMINGTON,  DEL.— The  Southern  Idaho  Water  Power  Company 
has  filed  articles  of  incorporation  under  the  laws  of  the  State  of 
Delaware  with  a  capital  stock  of  $1,500,000.  The  incorporators  are: 
F.  H.  Shive,  S.  E.  Roberson,  Harry  W.  Davis,  all  of  Wilmington,  Del. 

NEZ  PERCE,  IDAHO. — Articles  of  incorporation  have  been  filed  for 
the  Lewis  County  Electric  Company  with  a  capital  stock  of  $200,000  for 
the  purpose  of  operating  an  electric-light  and  power  plant.  C.  F. 
Cunningham  is  agent  of  the  company. 


Personal. 


DR.  EDWARD  G.  ACHESON  delivered  an  address,  by  special  invl 
tation,  before  the  Society  of  Chemical  Industry,  London,  on  Nov.  7,  oi 
the  subject  of  "Deflocculation.** 

UR.  J.  A.  WALLS,  chief  engineer  of  the  Pennsylvania  Water  i 
Power  Company,  Holtwood,  Pa.,  who  has  been  ill  from  overwork  fo 
the  past  three  months,  has  returned  to  his  post  at  McCall's  Ferr; 
greatly    improved    in    health. 

MR.  R.  L.  THAYER,  well  known  in  the  electrical  field  in  the  West,  i 
now  manager  of  the  electrical  department  of  the  Lester-Hiland  Coir 
p.iny,  dealer  in  specialties  for  steam  and  electric  railways,  with  offic 
in   the   Railway   Exchange,   Chicago. 

MR.  K.  B.  THORNTON,  chief  engineer  of  the  operating  departmen 
of  J.  G.  White  &  Company,  New  York,  has  resigned  to  accept  the  pos 
of  chief  engineer  and  operating  manager  of  the  Canadian  Light  t 
Power    Company,   of   Montreal,   Quebec. 

MR.  J.  L.  ROBERTSON,  formerly  the  general  manager  of  the  Elet 
Irical  Installation  Company,  of  Baltimore,  has  joined  the  Consolidate 
Gas,  Electric  Light  &  Power  Company,  of  Baltimore,  and  will  hav 
charge   of  its   house   and   store   wiring   department. 

MR.  W.  L.  MANN,  superintendent  of  operation  of  the  Shawiniga 
Water  &  Power  Company,  Montreal,  Quebec,  has  severed  his  cor 
nection  with  that  company  and  entered  the  employ  of  the  York  Have 
Water   &   Power    Company,    York   Haven,    Pa.,    as    general    manager. 

MR.  R.  G.  BLACK,  superintendent  and  chief  electrician  of  the  Toront 
Electric  Light  Company,  Toronto,  Ont.,  sailed  on  the  S.S.  Baltic  froi 
New  York,  Nov.  15,  for  a  three  months*  sojourn  in  Europe  in  que: 
of  health.  Mr.  Black  has  been  ailing  for  some  time  and  will  consu 
eminent   specialists   on    his   case. 

MR.  FREDERICK  B.  EAVES  has  accepted  a  position  on  the  comrae 
cial  staff  of  the  Bryant  Electric  Company  in  New  England  and  New  Yoi 
State.  He  had  previously  been  connected  with  Stone  &  Webster  and  tf 
Boston  Edison  Company  and  more  recently  with  E.  W.  Ham,  < 
Worcester,  Mass.,  in  which  position  he  acquired  very  valuable  experienc 

MR.  FRED  W.  HULME,  formerly  with  Rumsey  Brothers,  of  Phil 
delphia,  has  joined  forces  with  the  Triumph  Electric  Company  in  ' 
sales  department  and  will  be  attached  to  the  New  York  office.  Mr.  Hulr 
will  specialize  on  motc-r  application  for  machine-tool  drive  work  and  p. 
ticularly  on  the  new  line  of  Triumph  alternating-current  motors  for  e. 
vator  service,  etc. 

MR.  L.  R.  SCHNEIDER,  secretary  to  Mr.  David  Daly,  general  ma 
ager  of  the  Houston  Electric  Company,  of  Houston.  Tex.,  met  with 
fall  of  100  ft.  from  an  aeroplane  piloted  by  Aviator  Bonney  at  Housti 
on  Nov.  15.  Both  men  were  buried  beneath  the  wreckage  of  the  machii 
but  manag'ed  to  escape  unhurt.  The  arrangements  of  the  aviation  ni( 
were  in  charge  of  Mr.   Daly  as  chairman  of  the  committee. 

MR.  H.  L.  PARKER  has  resigned  as  illuminating  engineer  of  t 
Consolidated  Gas,  Electric  Light  &  Power  Company,  of  Baltimore, 
.  which  capacity  he  had  charge  of  store-lighting  and  electric-sign  ca 
paigns  and  organized  a  house-wiring  department.  Upon  his  departu 
Mr.  Parker  was  tendered  a  farewell  supper  by  the  commercial  depa 
ment  of  the  company.  Mr.  Parker  will  soon  take  up  another  line 
work,   and   until  then  his   address  will  be   Geneva,   Ohio. 

^fR.  RICHARD  P.  READ  has  been  appointed  manager  of  the  ni 
business  department  of  the  Montreal  Light,  Heat  &  Power  Coropai 
Montreal,  Quebec,  vice  Mr.  B.  G.  McNabh.  whose  death  from  accidi 
was  noted  in  these  columns  Nov.  11.  Mr.  Read  was  born  in  N 
York  City,  May  19,  1S81,  and  graduated  from  Cornell  in  1901.  I 
eight  years  he  was  engaged  in  advertising  and  sales-promotion  »'c 
in  New  York,  and  for  the  past  two  years  he  has  been  located  in  Montr 
with    the    gas    and    electric    interests. 

MR.  GLENN  C.  WEBSTER,  manager  of  the  engineering  departm.: 
of  the  National  Electric  Lamp  Association,  Cleveland,  started  Fric  . 
Nov.    17,   on  an   extended   Western  trip.     On   Friday  afternoon  he  g- 
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an  address  on  the  "Value  of  Cooperalion  in  Modern  Business  Enter- 
prises" »t  the  banquet  of  the  National  Cloak  and  Skirt  Manufacturers' 
Association,  at  Toledo.  He  is  now  on  his  way  to  Los  Angeles,  where 
he  will  have  general  oversight  of  the  National  Electric  Lamp  Associa- 
tion's exhibit  at  the  electrical  "Fiesta"  exposition.  Mr.  Webster  ex- 
pects to  make  a  study  of  industrial  conditions  in  ,San  Francisco  and 
other  Coast  cities,  returning  to  Cleveland  late  in  December. 

GEN.  GEORGE -H.  HARRIES,  president  of  the  Louisville  Lighting 
Company  and  the  Louisville  Gas  Company,  was  tendered  a  testimonial 
banquet  at  the  Willard  Hotel  in  Washington,  D.  C,  by  the  citiiens 
of  that  community,  which  he  served  in  various  capacities  for  many 
years.  He  received  a  number  of  handsome  gifts,  including  a  silver 
service  from  the  citizens  and  another  from  the  Washington  Railway 
ft  Electric  Company;  a  smoking  outfit  and  table  from  the  baseball 
team  of  the  Board  of  Trade,  and  a  portfolio  of  testimonials  from 
business  men.  Toasts  to  General  Harries  in  his  various  cai>acities  of 
newspaper   man,    soldier,    civic    worker,    citizen    and    constructive    genius 

■  were    responded    to    by    many    prominent    guests,    including    Mr.    H.    M. 
,  Byllesby,   of  Chicago. 

MR.  G.  LOBO.  who  has  joined  the  technical  staff  of  the  Kelvin 
Engineering    Company,     recently     incorporated,     and     W'ith     offices    at     78 

■  W»n  Street,  New  York,  is  a  full  member  of  the  A.  I.  E.  E..  and 
has  been  doing  engineering  work  in  New  York  City  since  the  be- 
icinning  of  this  year.  Previous  to  that  time  he  was  located  in  Mexico 
City,    where   he    was   a    member    of    \'ictor    M.    Braschi    &    Company,    in 

;the  general  electrical  contracting  and  machinery  business.  Mr.  J.  H. 
Shearer,  who  has  joined  the  same  company,  has  been  connected  with 
various  enterprises  the  last  three  years  in  the  South,  and  more  lately 
■'.n  New  York.  Previous  to  that  time  he  was  in  the  contracting  business 
m  the  city  of  Mexico,  under  the  name  of  the  Shearer  Electric  Con- 
struction   Company. 

MR.  JAMES  C.  POilEROY,  for  seventeen  years  manager  of  the  Chi- 
cago office  of  the  Adams-Bagnatl  Electric  Company,  will  be  sales  man- 
ager of  that  company  with  headquarters  in  Cleveland  .after  Jan.  1.  Mr. 
Pomeroy  made  his  entrance  into  the  electrical  business  with  the  old 
Electrical  Supply  Company  of  Chicago  in  1888.  In  1891  he  went  with 
•the  Brash  Electric  Company,  and  three  years  later  he  engaged  with  the 
.\dajiis-6agnall  company.  Few  electrical  men  in  the  West  have  a  wider 
tircle  of  acquaintances  than  "Jim"  Pomeroy.  as  he  is  called  by  his  in- 
timate and  his  record  has  been  one  of  success.  He  was  one  of  the 
organizers  of  the  Electric  Club  of  Chicago,  of  which  he  was  a  member 
V«f  tlw  board  of  managers  for  two  years  and  treasurer  for  one  year. 
He  is  also  an  associate  of  the  American  Institute  of  Electrical  Engineers, 
'ind  a  statesman-at-Iarge  of  the  Sons  of  Jove.  His  promotion  is  well  de- 
^rred. 

1  MR.  JACQUES  ABADY,  M.  I.  M.  E..  a  director  of  .the  English  firm 
if  Alexander  Wright  &  Company,  Ltd.,  engineers  and  manufacturers  of 
^icastirement  and  control  apparatus,  sailed  for  London  via  Quebec.  Nov. 
;7,  after  a  two  weeks'  visit  with  Alexander  Wright  &  Company's  American 
/ranch,  the  Precision  Instrument  Company,  of  Detroit.  In  addition  to  his 
(Ustness  activities.  Mr.  Abady  is  a  barrister,  chairman  of  the  works 
ommittee  of  the  Council  of  Westminster,  and  is  the  author  of  "Abady's 
■as  Analyst's  Manual,"  published  in  this  counto':  "Coal  and  Common 
•ense,"  "TTie  A  B  C  of  Combustion."  and  other  contributions  to  tech- 
ical  literature.  He  is  one  of  the  co-inventors  of  the  Simmance-.Abady 
otnbustion  recorder,  Simmance-.Abady  vacuum  and  pressure  gages  and 
;ther  apparatus  for  testing  various  conditions  of  steam,  gas,  water  and 
Jr.  His  visit  was  partly  with  the  object  of  discussing  several  new  in- 
eotions,  which  have  passed  the  experimental  stage  and  which  will 
Portly  be  on  the  market  for  general  use  in  steam  and  gas  plants. 

".   '-.  R.  POMEROY,  New  York,  N.  Y.,  has  resigned  as  chief  engi- 

oi  the  railway  and  industrial  division  of  J.  G.   White  &  Company, 

.N"ew  York,  to  open  an  office  as  a  consulting  engineer  in  New  York. 

I'omeroy  will   make   a   specialty  of  the   design   of   railway  and   indus- 

plants,  the  rehabilitation  of  shops  and  the  analysis  of  machine-tool 

tion  with  relation  to  electric  and  effective  operation,  and   will   pre- 

:eports  and  appraisals  of  railway  and  manufacturing  properties.      In 

ne  of  work  Mr.  Pomeroy  has  had  a  long  experience  and  has  become 

ilhority.      He    was    assistant    general    manager    of    the    Schenectady 

Momotive  Works  from   1899  to   1901.     From   1901   to  1908  Mr.   Pomeroy 

J»    special    representative    of    the    railway    department    of    the    General 

'ectric    Company,    where    he    specialized    on    the    electrification    of    steam 

^*.  railway  shop  applications,  etc.     For  the  two  years  following  he  was 

ant   to   the    president    of    the    Safety    Car    Heating    &    Lighting    Com- 

'.  and  in  1910  he  resigned  from  that  company  to  join  J.  G.  White  & 

mipany.  Inc.     Mr.   Pomeroy  will   have  his  office  at   50  Church   Street, 

ffw   York. 

UR.  PHILIP  S.  DODD,  director  of  publicity  of  the  National   Electric 

imp  Association,    has    just    returned    from    an    extended    trip   to    the    Pa- 

ic   Coast,   made    in   behalf   of    the    Commercial    Section    of    the   National 

ectric  Light   Association,   of   which    Mr.    Dodd   is   secretary.      The   trip 

|S  made  with   the   particular   idea  in   mind  of   mceeting  the   necessities 

'the  commercial   man's  problems  in   every  section   of  the   country.     Mr. 

■dd    visited    in    turn    Denver,     Salt    Lake    City.    Reno,    San    Francisco, 

•Und   and    Seattle,    returning    through    San    Francisco.    Reno.    Denver, 

eapolis   and    Chicago.      Following   the   Jovian    convention   at    Denver, 

Dodd  was  appointed   national   statesman    of  that  order.     In   Seattle, 

jnjunction   with   Mr.    H.    M.   Winters,   the  energetic   manager  of  the 

i   department    of    the    Seattle    Electric    Company,    a    lunch    club    was 


formed  to  effect  a  co-operation  of  the  electrical  interests  of  the  city,  to 
devise  ways  and  means  for  assisting  the  local  committee  in  the  enter- 
tainment of  the  delegates  to  the  Seattle  convention  of  th«  National 
Electric  Light  Association,  to  promote  the  work  of  the  commercial  section 
in  that  part  of  the  country,  and  to  work  towanl  the  introduction  of  a 
people's  electrical  p.ige  similar  to  that  conducted  by  the  electrical  inter- 
ests in  other  sections,  .^t  San  Francisco  a  complimentary  luncheon  was 
given  to  Mr.  Dodd  by  Messrs.  John  F.  Britton.  T.  E.  Bibbins  and  E.  B. 
Strong,  at  which  he  referred  incidentally  to  the  value  of  cooperative 
effort  in  various  sections  of  the  country  and  emphasized  the  very  satis- 
factory results  which  had  followed  the  introduction  of  the  "Co-operative 
Electrical  Page"  in  other  cities.  .\  lunch  club  was  also  formed  at  San 
Francisco  to  carry  on  a  work  similar  to  that  indicated  in  the  case  of 
Seattle.  Mr.  Dodd  will  stay  for  a  short  time  in  Cleveland,  and  will  then 
go  to  New  York  to  organize  the  central  bureau  of  the  commercial  sec- 
tion, and  on  Dec.  1  will  open  an  office  at  29  West  Thirty-ninth  Street, 
where  the  work  will  he  cnrried  on  in  close  connection  with  the  office  of 
Secretary  Martin. 


Obituary. 

MR.  GEORGES  D'lXFRF.VU.I.E  died  last  week  in  New  York  City. 
Mr.  d'Infreville  was  born  Feb.  23,  1846.  at  the  Chateau  de  Creullet,  near 
Caen,  Normandy,  France.  By  his  paternal  grandmother  he  was  a  direct 
descendant  of  the  Marquis  de  Dupliex,  the  celebrated  governor  of  French 
India,  and  another  ancestor,  the  Marquis  d'Infreville.  was  superintendent 
of  the  French  navy  under  Cardinal  Richelieu.  Mr.  d'Infreville  had  the 
right  to  bear  title,  which,  however,  he  disclaimed,  stating  on  one  occasion 
that  as  an  American  citizen  he  did  not  believe  in  titles.  lie  received  a 
collegiate  education  and  was  appointed  to  the  Military  Academy  of  St. 
Cyr,  receiving  upon  graduation  a  commission  in  the  Fench  army.  He 
served  as  an  officer  during  the  Franco-German  war,  being  prcesnt  at  the 
battles  of  Borny,  Rezonville  and  Gravelotte.  Mr.  d'Infreville  cartie  to 
America  in  1872,  and  soon  afterward  invented  a  successful  duplex  sys- 
tem of  telegraphy,  selling  the  right  of  use  to  a  number  of  telegraph  com- 
panies and  to  the  Pennsylvania  Railroad  Company,  the  patent  finally 
being  purchased  by  the  Western  Union  Telegraph  Company.  He  also 
invented  a  telephone  call  system,  which  was  sold  to  the  Bell  Telephone 
Company.  Mr.  d'Infreville  was  chief  electrician  of  the  Atlantic  &  Pacific 
Telegraph  Company,  and  later,  for  five  years,  dating  from  1881,  was  chief 
electrician  for  the  Western  Union  Telegraph  Company.  During  this  stage 
of  his  career  he  frequently  appeared  in  the  courts  as  an  expert  in  elec- 
trical and  telegraphic  litigation.  After  leaving  the  Western  Union  Com- 
pany he  took  up  the  manufacture  of  batteries  for  telegraph  use. 

MR.  GEORGE  If.  HEBARD,  acting  vice-president  of  the  Westing- 
house  Electric  S:  Manufacturing  Company,  died  at  his  home  in  New  York 
City  on  Friday,  Nov.  17.  Mr.  Hebard  was  born  in  Barre  Center,  N.  Y., 
in  1845,  and  was  therefore  sixty- 
six   years   of   age.     He   had    been 


.N 


in  poor  health  for  some  time 
previous  to  his  death,  Mr.  He- 
bard was  identified  with  the 
early  history  of  the  manufac- 
ture of  electrical  apparatus,  be- 
coming president  of  the  United 
States  Electric  Lighting  Com- 
pany of  Newark  in  1882,  and 
had  associated  with  him,  as  di- 
/  rectors,  Messrs.  Marcellus  Hart- 

/  ley.       Anson       Phelps       Stokes, 

M-    r  Charles     R.     Flint,     Henry     B. 

W.  I  Hyde.      Charles      F.       Brooker, 

Mtf  Leonard   Curtis,   and   other   well- 

^  ^^P  known    men.      Mr.    Hebard    was 

'     ^  connected  with  the  early  history 

of   the    generation   and   distribu- 
OEORCE  w.   HEBARD.  "«"  "'  electricity  for  lighting  in 

New  York  City  as  a  director 
and  stockholder  of  the  United  States  Illuminating  Company.  In  this 
position  he  had  to  do  with  the  equipment  of  the  Weston  lighting  system 
on  the  Brooklyn  Bridge,  parts  of  which  are  still  in  service.  Later,  as 
president  of  the  United  Electric  Light  &  Power  Company,  he  was  closely 
affiliated  with  the  introduction  of  the  alternating-current  system  in  New 
York  City  by  means  of  the  overhead  system.  He  was  active  later  on  in 
the  change  of  the  distribution  system  from  the  overhead  to  underground. 
The  improvement  of  the  system  of  distribution  from  the  standpoint  of 
the  central  station  was  also  one  of  his  most  successful  labors.  At  the 
time  the  United  States  company  was  taken  over  by  the  Wcstinghouse 
company,  Mr.  Hebard  was  president  of  the  United  company,  and  in  the 
re-organization  he  was  made  vice  president  of  the  Wcstinghouse  com- 
pany, and  in  1888,  when  this  company  took  over  the  Sawyer-Man  com- 
pany, Mr.  Hebard  received  charge  of  the  newly  acquired  organization. 
Besides  his  active  participation  in  his  chosen  profession,  Mr.  Hebard  was 
also  very  active  in  social,  religious  and  philanthropic  work  in  New  York. 
He  was  a  member  of  the  Tompkins  -Avenue  Congregational  Church, 
Brooklyn,  having  been  superintendent  of  the  Sunday  school  for  some 
time.  He  was  a  man  of  genial  disposition,  keen  judgment,  and  a  busi- 
ness man  with  a  wonderful  grasp  of  affairs.  He  was  a  member  of  the 
Union    League,    the    Lawyers',   the    Engineers',    and    several    other   clubs. 
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Mr.  Hebard  leaves  a  widow  and  two  sons,  Charles  R.,  who  is  in  the 
cotton  business,  and  Arthur,  who  is  in  the  ammunition  business,  in 
which  his  father  was  engaged  prior  to  entering  the  electrical  profession. 
The  funeral  took  place  from  the  Tompkins  Avenue  Congregational 
Church  on  Monday,  Nov.  20. 

MR.  CARYL  DAVIS  HASKhVS,  manager  of  the  lighting  department 
of  the  General  Electric  Company,  died  in  Salt  Lake  City  on  Nov.  18, 
afier  an  attack  of  pneumonia  lasting  '^n)v  iw..  .Inys.  Mr.  H.-t-^kins  was 
born  in  Waltham,  Mass.,  in  1867 
and  obtained  bis  early  education 
in  the  public  schools  of  Phila- 
delphia and  Dcdham.  In  1879 
he  went  to  England  and  attended 
the  Allison  Towers  and  Roslyn- 
dale  schools,  devoted  to  the 
preparation  of  boys  for  military 
and  engineering  work.  Later  he 
studied  under  the  London  Uni 
versity  tuition  system  for  about 
a  year,  but  finally  gave  up  the 
idea  of  a  university  course  and 
returned  to  the  United  States, 
where  he  took  up  the  study  of 
biology.  This  was  in  1887,  and 
in  the  same  year  he  again  re- 
turned to  England  and  entered 
the  employ  of  Haskins,   Davis  & 

Company,  of  London  and  Boston,  caryl  d.  haskins. 

Mass.,    from    which    engagement 

the  commencement  of  his  technical  work  dates.  After  about  six 
months,  during  which  time  he  specialized  on  gas-engine  work,  Mr. 
Haskins  entered  the  shops  of  S.  Z,  de  Ferranti.  Commencing  at  the 
lowest  round  of  the  ladder,  he  was  advanced  to  the  .meter  department, 
of  whioh  he  became  foreman.  During  this  period  he  was  also  con- 
nected with  some  of  tiie  early  work  at  the  old  Grosvenor  and  Deptford 
stations.  Returning  again  to  the  United  States,  in  1S89  Mr.  Haskins 
entered  the  employ  of  the  Thomson  Electric  Welding  Company,  at 
Lynn,  Mass.,  in  the  capacity  of  designing  draftsman,  but  was  almost 
immediately  transferred  to  the  Thomson-Houston  Electric  Company  as 
assistant  foreman  of  the  meter  department  at  Lynn.  Shortly  afterward 
he  was  transferred  from  the  shop  and  given  charge  of  the  company's 
outside  meter  interests.  The  consolidation  resulting  in  the  formation  of 
the  General  Electric  Company  gave  Mr.  Haskins  another  promotion 
and  placed  him  at  the  head  of  the  meter  interests  of  the  consolidated 
company.  In  1893  he  was  given,  in  addition,  charge  of  the  company's 
instrument  department.  In  1900  his  responsibilities  were  again  en- 
larged by  including  the  switchboard  department,  which  appointment 
necessitated  his  removing  his  office  from  Boston  to  Schenectady.  While 
Mr.  Haskins  is  professionally  best  known  as  a  meter  expert,  he  was  an 
inventor  in  several  branches.  Among  a  score  of  patents  granted  to  him 
are  included  the  subjects  of  steel  refining,  meters,  transformers,  switches. 
circuit-breakers,  tinw  relays,  etc.  Perhaps  his  most  important  invention, 
as  well  as  the  most  "ingenious,  is  an  auto-dirigible  torpedo.  For  obvious 
reasons  the  principles  of  this  torpedo  have  never  been  described  in 
print.  Mr.  Haskins  refused  advances  from  foreign  powers  relative  to 
this  invention.  During  odd  hours  Mr.  Haskins  found  time  to  devote 
to  literary  work.  In  1892  he  became  the  author  of  a  book  on  trans- 
formers, which  answered  an  excellent  purpose  in  its  day  when  -printed 
information  on  this  subject  was  ver>-  meager  and  eagerly  snnght.  Of  an 
entirely  different  nature  is  a  book  entitled  "For  the  Queen  in  South 
Africa."  a  work  of  fiction  consisting  of  six  war  stories.  Since  1898  he 
had  been  in  demand  as  a  lecturer  before  the  various  army  and  navy  insti- 
tutes, and  he  had  lectured  and  prepared  papers  for  the  War  College. 
Washington;  the  School  of  Submarine  Defence  at  Fort  Totten,  the  Signal 
Corps  School  at  Fort  Leavenworth,  Kan.,  and  the  Franklin  Institute. 
He  was  scheduled  to  deliver  an  address  on  Feb.  19,  1912,  before  a  local 
section  of  the  National  Electric  Light  Association  on  "The  Electric- 
Lighting  Industry,  Past,  Present  and  Future."  Mr.  Haskins  was  a  con- 
tributor to  the  Transactions  of  the  .\merican  Instrtirte  of  Electrical  Engi- 
neers, the  National  Electric  Light  Association,  the  Association  of  Edison 
Illuminating  Companies,  the  American  Street  Railway  Association,  the 
Northwestern  Electrical  Association  and  other  electrical  organizations. 
He  also  contributed  many  articles  to  the  periodical  press.  When  the 
rupture  with  Spain  seemed  probable  Mr.  Haskins  promptly  volunteered 
his  services  to  the  United  States  government.  Having  submitted  a  plan 
for  raising  a  volunteer  corps  for  submarine  mining,  coast  and  harbor 
defense,  be  was  summoned  before  the  chief  of  engineers,  and  his  plans 
were  approved.  Upon  his  return  to  Boston  he  raised  a  battalion  of  elec- 
tricians, numbering  160  men,  immediate  command  of  which  body  was 
given  to  him.  This  batulion  was  the  first  volunteer  organization  called 
out  for  military  duty  in  connection  with  the  Spanish  War  and  was 
quietly  at  work  some  ten  days  before  war  was  declared.  Among  other 
things,  it  mined  Boston  Harbor,  installed  searchlights  in  the  harbor  sys- 
tem of  fortifications,  erected  and  cared  for  a  system  of  range  and 
position  finders,  put  up  telephone  and  telegraph  lines  and  planted  sub- 
marine mines.  At  the  conclusion  of  the  war  Mr.  Haskins  resumed  his 
position  with  Ihe  General  Electric  Company.  He  had  made  a  special 
study  of  electricity  as  applied  to  offense  and,  particularly,  defense  in 
time  of  war  and  was  considered  an  authority  on  this  subject,  and  after 
the  close  of  the  war  he  frequently  acted  in  an  advisory  capacity  to  the 
government   in  matters   of  this  nature.      Mr.    Haskins  was  a   member   of 


the  American  Society  of  Mechanical  Engineers,  the  American  Institute 
of  Electrical  Engineers  and  the  National  Electric  Light  Association  and 
was  an  associate  member  of  the  Military  Service  Institute  and  the 
United  States  Naval  Academy.  Mr.  Haskins  was  very  prominent  io 
Schenectady  society,  being  a  member  of  the  Mohawk  Golf  Club,  the 
Mohawk  Club,  local  branches  of  various  engineering  societies  and  the 
Antlers'  Golf  Club  of  Amsterdam.  He  was  also  a  member  of  tlie  Engi- 
neers' Club  of  New  York  and  the  Massachusetts  Society  of  the  Sons  of 
the  Revolution.  He  was  greatly  beloved  by  all  his  associates  and  had 
an  unusually  wide  circle  of  friends  who  will  long  cherish  the  memory  of 
his  charming  versatility  and  brilliant  intellect.  He  is  survived  by  a 
widow  and  one  son,  who  were  with  him  at  the  time  of  his  death.  Tem- 
porary interment  of  the  body  was  made  at  Schenectady,  where  a  brief 
was  held   on   Nov.   22. 


IN   MEMORIAM.     CARYL  DAVIS  HASKINS. 

The  profession  of  electrical  engineering  has  lost  a  beloved  and  dis- 
tingui;>hed  member  and  his  country  a  stanch  patriot  in  the  demise  of 
Caryl  Davis  Haskins,  who  died  of  pneumonia  in  Salt  Lake  City.  Sat- 
urday, Nov.  18.  The  bereavement  is  doubly  poignant  in  that  he  was 
suddenly  stricken  down  in  the  flower  of  his  manhood  with  his  career 
of  distinguished   achievement   ever   opening   wider  before    him: 

He  was  born  in  Waltham,  Mass.,  May  22.  1867,  and  came  by  his  in- 
tellectual power  of  good  right,  since  he  was  the  son  of  John  S.  Haskins, 
who  in  his  youth  had  been  John  Ericsson's  chief  constructor  on  the 
Monitor,  was  later  one  of  the  engineers  in  charge  of  boring  the  Hoosac 
Tunnel  and  a  generation  ago  was  a  conspicuous  figure  in  mechanical  en- 
gineering. The  son,  a  victim  in  his  childhood  of  a  terrible  fall  which 
checked  his  stature  but  could  not  quell  his  physical  activities  or  his  splen- 
did intellectual  powers,  went  as  a  boy  with  his  father  to  England  and 
received  his  education  mainly  in  English  schools,  including  London  Uni- 
versity. 

At  one-and-twenty  he  was  an  electrical  engineer  with  Ferranti  in  the 
beginning  of  the  first  great  experiments  with  alternating-current  lighting. 
Returning  to  his  native  country  in  1889,  he  joined  the  forces  of  the 
Thomson-Houston  company  at  Lynn  and  soon  received  charge  of  the 
electric-meter  department,  which  he  steadily  built  up  for  the  next  decade. 
A  firm  believer  in  the  inherent  equity  of  metering  electrical  energy,  he 
devoted  his  great  ingenuity  to  the  improvement  of  the  meter  as  an  in- 
strument, and  labored  assiduously  and  successfully  to  bring  it  into  uni- 
versal use  in  central-station  supply.  His  inventions  in  the  art  of  meter- 
ing electricity  and  in  kindred  matters  were  numerous  and  important  and 
his  papers  on  the  theory  and  practice  of  metering  were  no  small  factor 
in  the  steady  growth   of  the  art. 

His  4nind  was  singularly  versatile  and  the  scope  of  his  technical  ac- 
tivities extremely  -wide.  He  early  became  intensely  interested  in  the 
problems  of  jiational  defense,  "especially  with  reference  to  torpedo  war- 
fare, and  did  some  immensely  interesting  work  in  the  development  of 
dirigible  and  auto^iriglble  ^torpedoes.  Tie  premonitory  symptoms  of  the 
Spanish- American  war  found  him  with  these  very  problems  uppermost 
in  his  mind.  He  realized  fully  both  the  need  for  coast  defense  and  the 
terrible  state  of  unpreparedness  in  which,  the  country  groveled  during 
the  gloomy  weeks  that  followed  the  destruction  of  the  Maine.  Finding 
that  Boston  was  then  practically  without  means  of  defense,  and  that 
the  Corps  of  Engineers  had  neither  sufl^cient  men  nor  adequate  material 
with  which  to  extemporize  defenses,  he  set  himself  the  task,  weeks  be- 
fore the  outbreak  of  hostilities,  of  organizing  a  volunteer  corps  com- 
posed of  trained  engineers  in  various  lines  of  activity,  who  could  be 
put  at  the  disposal  of  the  United  States  Corps  of  Engineers  to  carry  or 
its  work  efficiently  and  quickly.  So  assiduous  and  successful  in  this  worli 
was  he  that  a  three-company  battalion  of  engineers  was  organized,  of 
ficered  and  put  in  close  touch  with  the  United  States  engineers  a  montl 
before  the  war  broke  out.  It  was  ready  for  service  at  an  hour's  notice 
fully  organized,  had  its  entire  program  of  work  laid  out  for  it  and  was 
in  fact  the  first  volunteer  organization  of  any  kind  actually  put  into  serv 
ice  for  the  war,  for  it  was  called  out  and  set  to  work  on  the  submarini 
defenses  of  Boston  Harbor,  laying  cables  for  communications,  loading  an( 
laying  mines,  building  signal  and  range-finding  stations,  before  there 'wa 
any  authority  under  which  it  could  be  mustered  in  as  a  military  body  am 
two  weeks  prior  to  the  firing  of  the  first  gun.  Mr.  Haslcins  'was  in  chic 
command  of  this  organization  and  during  its  term  of  service  carried  th 
xesponsibilities  and  did  the  work  of  a  major  of  engineers. 

From  the  experience  thus  gained  his  interest  in  national  defense  wa 
even  more  keenly  aroused  than  before,  and  he  devoted  much  energy  t 
the  development  of  submarine  mining  apparatus,  so  that  the  system  noi 
used  in  the  United  States  service  is  in  no  small  measure  of  his  person; 
devising,  and  since  that  time  he  had  been  closely  affiliated  with  the  mil 
tary  and  naval  organizations,  being  a  member  both  of  the  United  Statt 
Naval   Institute   and   of   the   Military   Service   Institution. 

Shortly  after  the  war  the  scene  of  his  activities  was  transferred  t 
the  Schenectady  works  of  the  General  Electric  Company,  where  his  wider 
ing  sphere  of  influence  soon  made  itself  felt,  and  with  his  increasing  r 
sponsibilities  in  other  fields  ended  his  more  intimate  association  wit 
electric  metering.  In  later  years  he  had  charge  of  the  immense  lightir 
business  of  the  General  Electric  Company,  and  no  one  was  better  know 
or  more  cordially  liked  by  the  central-station  men  of  the  country,  who: 
friend  and  adviser  he  was  to  an  extent  that  it  is  hard  fully  to  realiz 
No  man  in  the  profession  had  more  or  warmer  friends,  and  by  them  h 
death  is  most  acutely  felt. 


NOVEMBER    25,     I91I. 


ELECTRICAL     WORLD. 


1  ,.  .n.rgy  .as  ceaseless  and  lomd  channels  o.'  outlet  far  bevond  the 
n.,nes  of  l„s  purely  ,ec l.n.cal  work.  He  was  a  keen  sportsman,  a  care 
,  ..nd  observing  na.ural.st.  .Xhvays  possessed  of  a  love  for  li  era  ure 
w.th  an  alert  .mag-nafon.  he  wielded  a  most  facile  and  gracefur^n 
J  h,s  occasional  short  stones,   published  in  current  periodicals  or  .^h.' 

:u::'°u;:t:,:^n;.^r:i;:;:::r;e:^l^rr'^  r  ^--^ 

..ve  than  those   who  had   rol,o.:^dr';a„reon7rttirn    71^^ 

:  d  nd  aVan""'."  "  ^7  """^"="  ='"-""'-'^.  a  warn,  and  loy" 
.,d  and  a  man  whose  .deals  of  patriotism  and  righteousness  never 
»cred,   h.s  loss   IS  greatly   to  be   deplored 

1.  leaves  behind  3  sister,  a  devoted  wife,  from  whom  in  life  he 
-   inseparable,  and  a  young  wn    to  «hnm  t^  .   l     ""    '"    ""    "« 

a  host  of  friends  is  extended  ^'   """''  '''"f^"  ^""""""-^ 

1-oiis  Beix. 
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or  barrels.  a.,d  for  stacking.  The  running  of  the  vehicle,  hoisting 
and  carry.ng  are  controlled  by  one  man.  The  crane  is  equipped  with 
specal  attachments  to  suit  the  carrying  on  of  the  work  contemplated, 
and  the  he.ght  can  be  made  to  suit  local  conditions.  The  bulletin 
contains  .llustrat.ons  of  the  truck  and  crane  in  use  and  describes 
also   var.ous   p.eces   of   apparatus   used   in   connection    with   it 


Trade  Publications. 

:'Jn?-'MSe?  Wif'^b    ™r  "'■  -  ^"^     Allis-Chalmer. 

^ityp-e-^lterna    ng-curre^t    gLrt:^     T      '"'.•  '""j    """'''    " 
1  a.  from   50  kva  to  900  kva  "    """"""    '''*"'''*'*    »« 

tXPULSION    FUSES    .A.XD    FUSE    HOLDERS.-The    General    Elec 
tnc   Company    has    just    issued    Bulletin    Xo     4899     ill„,,„,i>r         f'T 

':^:^7''T    '"'-'    '"'    '"'-    ^olders'''^he""e"r"fo^ref 
circuits    having    voltages    up    to    and    including    110  000 

.S.^,^"d'L'"H"7    ^^^E^-J^""-"""    Brothers    Company.    L.berty 
'Street   and   Second   Avenue.    P  ttsburih     p,.      u,^  j.    r         ""<:"iy 

■ .;«-  ..I.  .       .  i^'usuurgn,    fi.,   has   prepared    for   distrihu- 

P^rgt^l^-dil-rntmiric'denlu-er^-^"'"^    '^    «     - 
L.GHTIXG    FIXTURES.-The   Federal    Sign    System    (Electric)     Chi- 

see/"shars"f  Vf'""  '"''""'  '"^  =""-  ^'^•^"^^   Hne  of  f^. 

steel   shades,   lock  clamp   sockets   and   bushings,   and   supplies       Tn 

-^t.ng   new    l.ne    of    porcelain-enameled    steel    fetures   is   one    of    Z 

.atures    of    the    bulletin.     A    complete    line    of    porcelain.enameeds.ee 

-had*^  of  new  des.gn  .s  another  feature  of  the  bulletin,  including  shade 

>^h^    lam"    '.  '/"■;'•     -^  "'"  '""""■«''  ""<=  °f  -'-8'^"  port- 

itw.  ^T      ""''.'•^''"'f  °""P'"  ^-eral  pages.     The  bulledn.  as  a 

riuu,,"^     I    '°'"''^"  ""^  '■""<'>■  <=^'^'°«"^  f"  the  fixture  dealer    een- 

^u^^olZed'"''    y'^^'^'^    CRANE.-The    General     Electric    Company     has 

having    mounted    on    i,?  '  ward    end    a  '^   """^e-battery   vehicle 

«hich  is   raised   ,.,H   .         '"JY"^*"    <'■"'    3    sw.ng.ng    crane,    the    hook    of 
C»T      -^l     .1    ,  ""^   '"'  '    '■"'"   ^°''"  ^"^"'^d   f--""-   'he  vehicle 

&  an^  ulld      "  ""'    "loading,   hauling  and  unloau.ng  trailers! 
,«<lmg   and    unloading    cars,    hoisung  and   carr>ing   on    the    hook   boxes 


BUSINESS  NOTES, 

.MR.  .\.  C.  WILES,  who  formerly  represented  the  A  &  W  Sign 
nrnT^'Tu"  ^,'''"""'"'  ,.''«  '^'«"  <=''arge  of  the  company's  Albany 
office.  The  Blumen.halKabn  Electric  Company  has  taken  over  the 
iialtimore   agency    for    the   sign   company. 

THE  VALE^•TI^'^^CLARK  COMPANY,  of  .Minneapolis,  has  opened 
a   sa  e.   office   a:   St.    .Mar.e's.    Idaho,   for  .he   handling   of   Nor.hern  and 

,loT",  "f  r  r  ",  '"  f  "'"""  *"'  "^  ""=  Dako.a-Mon.ana  line,  in 
he  S.a.e  of  Colorado  ..nd  west  thereof,  and  also  in  Texas.  The  office 
has  been  placed  .n  charge  of  Mr.  Neil  Burrell  and  Mr.  L    H    Clark 

THE  TRIUMPH  ELECTRIC  COMPANY.  Cincinnati.  Ohio,  has  re- 
cently opened  a  district  office  in  the  Farmers'  Bank  Building,  Pittsburgh, 
•ormerly  the  Tnumph  company  was  represented  by  the  Doubleday-Hill 
hlectrte  Company  in  that  territory,  but  the  rapidly  increasing  business 
made  .t  seem  advisable  to  have  direct  representation  in  this  important 
center.     Mr.  D.  D.  Gill  will  be  in  charge  of  the  new  office 

PRIN-TIXG^'RESS  CONTROL.-Mr.  C.  B.  Callow.  London  repre- 
sentat.ve  of  Kohler  Brothers,  of  Chicago,  is  in  the  United  States  a..d 
has   been   spend.ng  a   l.ttle   time   in   Chicago.      Mr.   Callow   is   encaged   in 

IrLnr'^h  °l  ^f'"l  ""  '^"""  °^  '''""'  printing-press"  control 
onpna  ed  by  Kohler  Brothers,  the  foreign  rights  of  which  are  still 
controlled  by  that  firm,  although  ,he  apparatus  is  made  and  sold  in  the 
Un.ted  States  by  the  Cutler-Hammer  Manufacturing  Company.  It  is  re- 
ported that  there  has  been  an  excellent  foreign  demand  for  this  in- 
genious control. 

BRUCE-MACBETH  GAS  ENGINE  SALES-A  long  list  of  recent 
sales  by  the  Bruce-Macbeth  Engine  Company,  Cleveland,  Ohio,  of  verti- 
cal multo-cyl.nder  gas  engines,  aggregating  twenty-six  engines,  ranging 
from  35  hp  to  350  hp.  includes  a  number  for  electrical  generation,  as 
follows:  To  the  Prospect  Garage.  Cleveland.  35-hp  engine  for  storage- 
battery  work;  Patapsco  (Md.)  Elec.ric  &  Manufacturing  Company.  300-hp 
engine  for  municipal  lighting;  Exide  Battery  Depot.  Cleveland.  135-hp 
engine,  a  second  order;  city  of  Canal  Dover.  Ohio,  for  municipal  light- 
ing. 300-hp  engine,  a  second  order;  Hotel  Southland,  Dallas,  Tex..  250-hn 
engine   for  elevators   and   lighting. 

THE  AMERICAN  MILKING  MACHINE  COMPANY.-In  the  issue 
of  April  20  an  electrically  driven  milking  machine  was  described  which  in 
Its  working  principles  depar.s  materially  from  any  other  invention  in  this 
line.  The  American  Milking  Machine  Company,  which  was  recently 
formed  for  marketing  this  machine,  has  established  offices  at  29  Broadway. 
New  York  City.  Mr.  G.  P.  Wern  is  the  president  of  .he  company  and 
-"r.  A.  t.  Sylven  is  general  manager.  Machines  have  been  in  actual 
set^ice  at  several  farms  for  some  months  past  and  the  result  is  reported 
to  be  very  satisfactory.  At  the  recent  Land  and  Products  Show  at  Mad- 
ison Square  Garden.  New  York,  the  company  had  an  interesting  ex- 
hibit   shawing   the    in.ncliine    in    actual    work. 


UNITED    STATES    PATENTS    ISSUED    NOV.    14,    1911 
[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place.  New  York] 

■  *"t    "KE-ALARM  SYSTEM  FOR  TELEPHONE  EXCHANrh-<;- 

■  ti.  h^ox^s^-nds  c-^o-d^Ser^o^entX^elalo;^--'   =    ''^^^^^^^^^^^ 

'1£<f'S^Sri "- r^  -  /;a?^aro^--d-  J, 

Ife  bSdy  ''""  "^  ^  '=""'  "•''^^'  ^"^  'he  mouthpiece  Screws  onto 

''*Gl^V^'i^„?"?^^'F^''^R?^T-SHUNTING    DEVICE;     R.    W.     W 

^n«ard  slfd".Mi"',,'^^'-    "^PP'    *"'=,<'   °"-   ^■'-    "'o'      Looped   re- 
•uunce  ara  slidable  short-circui.ing  elements. 

'*'' Prance  "^^W^'i^iL'^^T.  "''^-  "^^ARM ;  L.  Robillot.  Besancon. 
<      hen^'lly  gf„''o''ved'carr?e"-    ''    '""■      "^    '"'^"<'    ^'""^    "^"^   ="-<>    ^ 

""VlTkor-FN^T??  ,?,%,  CON\  ERSION  OF  LOWER  OXIDES  OF 
Wilmi?«on  TM  "\'^"^§,  OXIDES  OF  NITROGEN;  F.  sSarVe. 
residual  acM^H-  a^."'  '"^''  Sept.  7,  1907.  EUcirofysis  of  the 
esiaual  acids  derived  from  ni.ration  of  cellulose  and  glycerine 

rTARATUs'^T  H  °T?L  CONTROLLING  VAPOR  ELECTRIC  AP- 
I     1904       A    r'-H         •  Thomas.   East  Orange.  N.  J.     App.  filed  Feb.  9. 

the  iner'cury  is  retar^cfed  ^^^  ''  '""'"^"'^^^  *°<*  ""^  vaporization  of 
'"mi?N^^^^I'^'?,-5^X'TCH    MECHANISM:    G.    S.    Tiffany.    Sum- 

a  number  of  ^i'rcuits  '       "'■     ^  P'"""'^  "^  P^^ted  keys  for 

'08.40S.     TELEPHONE-RINGING     DEVICE;     H.     N.     Fans.     Kansas 


City,    Kan.      App.    filed    March    22.    1909.      A    relay   chaiiucs    a   direct 
ringing   device   into  an   inductive   ringing  device   on   an   Overload 

''"'' PLFM/NTs"n  '^v'^-^h'^i'-  }^^^.  ELECTRICALLY  HEATED  IM- 
lonf^  7!=  y-  '■^-  ?'"'■  9'^"^  ^"P'^^-  *'■'=''•  App.  filed  Nov  9, 
1908.     A  fuse  device  for  sadirons,  etc. 

I.00842X     ELECTRICAL   CONDUCTOR:   H.    L.   Mclntyre    New  York 

«e  -^un^u??;  5"k''  ?'"'^''  2^'  ;'"«•     Po'ycircuit  cable"  foV  telephones: 
etc.,    untwisted   but    segregated   mates    to    prevent   cross-talk      ^  °''^*' 

1,008.452.  SELECTIVE  SIGNALING  SYSTEM;  V.  Durbin  Brook- 
l.ne  Mass.  App.  filed  May  16,  1910.  Train:dispateWng  telephone 
system;    synchron.z.ng   apparatus.     (Fifty-three   claims  )  '^"P"""' 

'•°°V.{tS°^V»^  SYSTEM  FOR  ELECTRIC  MOTORS:  A  C 
Eastwood  ^?.^„^";„E.  Stratton  qeveland,  Ohio.  App.  filed  March 
10,    lyiu.      ror   siowspccd    lowering   of   hoisting   systems. 

'•""oM^-  ELECTRIC  CONTROLLER;  A.  C.  Eastwood,  Oeveland 
Ohio.  App.  filed  Sept.  24,  1910  Spnarit<.lv  :.,■#„,.  j' 
starting  switches  with%ean;  for  holcHnl'the'^atn  switch Tn'Tase 
any   cut-out   switch    remains  closed.  switcn    in    case 

1.008482..  CONSTANT  POTENTIAL  ELECTRICAL  SYSTEM-  D  R 
Lovejoy,  Freneau,  N.  I.  App.  filed  Mav  7  loin  S.,-.  ",''■■ 
adapting   a   high-voltage'  curre%    to    operating'  teUphonef '  be'lls'  et" 

'''"'schnabl?°^■l'^?e?a^nd^Sl^o^^™?,  JH^CTRIC  MOTORS;  L  F. 
v^ce  permits  the  lokdinh.  fPP-  '^'^d  March  18,  1910.  Safety  de- 
vice, permits  .he  load  to  be  lowered  wi.hout  a  mechanical  brake. 

1.008,496.     PROTECTIVE     DEVICE-     E      O      <;.-i,«,.  ,  j     »-      . 

fe^n-sfo^'-o^-rriV/'ln  /"ZP    ApriPu'-^^To.'"  A  T.i   td/r 
tension   ot  a  spring   in  a  solution  of  carbon   tetrachloride. 
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1.008,506.  TROI.LEY-WHEEL  SUPPORT;  C.  A.  Wclsbacher  and  J. 
Siaab.  Pittshurgh,  Pa.  App.  filed  March  6,  1911.  A  rotatablc  head 
with  a  latch. 

1,008.514.  ELECTRIC  SWITCH  MECHANISM;  R.  VV.  Armstrong, 
New  York,  N.  Y.  App.  filed  Oct.  26,  1907.  Pivoted  key  switches 
for  switchboard. 

1.008.521.  ELECTRIC  BLOCK-SIGNAL  SYSTEM;  VV.  J.  Bell,  Los 
Anpcles,  Cal.  App.  filed  Dec.  2,  1908.  Double-track  trolley  railway 
system. 

1.008.522.  MOUTHPIECE  FOR  TELEPHONES;  F.  O.  Beuermann, 
New  York.  N.  Y.  .Xpp.  filed  Nov.  11,  1910.  Poicelain  bell  with 
metallic  attaching  ring. 

1,008,525.  SECONDARY  B.\TTERY:  C.  ).  Coleman,  Rockaway,  N. 
J.  App.  filed  Oct.  7,  !903.  Has  a  marginal  insulating  packing  frame 
between  the  plates. 


1,008,617. — Electric  Meter. 

1,008,535.  MOLDED  CONDUCTOR;  E.  G.  Gilson,  Schenectady,  N.  Y. 
App.  filed  March  7,  1910.  Iron  and  graphite  for  a  dynamo-electric 
machine  brush. 

1,008,5-13.  TROLLEY;  F.  H.  Howard,  Reading,  Pa.  App.  filed  April 
8,  1911.     Removable  ball-bearing  wheel. 

l,008,5-«9.  ELECTRICAL  MEASURING  INSTRUMENT;  W.  Klinck- 
ert,  Berlin,  Germany.  App.  filed  April  8.  1908.  DWrsonval  type, 
the  magnetic  element  being  readily  dismounted. 

1.008.560.  SUPPORT  FOR  THIRD  RAILS;  \V.  B.  Potter,  Schenec- 
tady. N.  Y.  App.  filed  Oct.  21.  1905.  A  laterally  extending  bracket 
carries  a  yoke  which  supports  the   rail. 

1.008.561.  DYNAMO-ELECTRIC  MACHINE;  H.  G.  Reist,  Schenec- 
tady, X.  Y.  .App.  filed  May  19,  1909.  Field-magnet  structure  with 
distributed    winding. 

1,008.562      ELECTRICMOTOR    DRIVE;    R.    H.    Rogers.    Schenectady, 
-r    -^^P-    ^^^  J""'   ^■'-    '""■      -^lotors   for   driving   the   different 
sets  of  rolls  of  a  paper-making  machine. 

1,008571.  HOLniNG  .AND  RELEASING  DEVICE  FOR  ELECTRI- 
CAL INSTRUMENTS;  H.  B.  Taylor.  Albany.  N.  Y.  App  filed 
Aug.  16.  1910.  For  protecting  the  parts  of  an  incased  instrument 
during  shipment. 

l-O"?!"?  PROCESS  AND  APPARATUS  FOR  INSULATING  ELEC- 
TRIC CONDUITS;  C.  Thibodeau,  Cambridge,  Mass.  App  filed 
March  26,  1910.     A  tank  with  bath  compound  and  a  heated  stripping 

1,008,577.  HIGH-FREQUENCY  ALTERNATOR;  E.  F.  W.  Alexander- 
son.  Schencc-.ady.  K.  Y.  App.  filed  April  26.  1909.  A  solid  mag- 
netic inductor  is  driven  at  high  speed  between  the  faces  of  the 
laminated  stator  rings. 

1,008580  ELECTRIC  LOCOMOTIVE;  A.  F.  Batchelder,  Schenectady, 
™;,Z;  .t^^J'^",^  -April  30,  1909.  Two-truck  type  with  separate 
motors,  the  wheels  of  each  truck  being  connected. 

1,008581.  ELECTRIC  LOCOMOTIVE  TRUCK;  A.  F.  Batchelder, 
Schenectady,  N.  \.  App  filed  Nov.  13.  1909.  Two-truck  type  with 
universal  hinge  between  the  trucks. 

1,008  582      ELECTRIC  LOCOMOTIVE;   A.   F.   Batchelder,   Schenectady, 

m^tX-"  ,;",";     •'''  J^P.l''  ^?-   '"W-     Yielding  connection  between  the 
motor  armature  and  the  shaft. 

''""^fiPi-A  ''"i^^'c!;-^'^\'^^'v°-  Coolidge,  Schenectadv,  N.  Y.  App 
filed  Aug.  1,  1906.     A  tubular  slitted  filament  of  tungsten. 

''""Vn/'fil'^H^^'^'^^/i^i^^F^^^  ^-  A-  Scheeffer.  Indianapolis,  Ind. 
App.  filed  Jan.   14,   1910.     Compensating  mechanism. 

'•°°¥„n^-fif^\S^'*K^i»"';i\I^^\  ?••  Jl"-™-"".  Swampscott,  Mass. 
App     filed    March    18.    190?       A    high-speed    motor    operating    at    its 

f^'^-t^'.-'"^  .f'^"u'^''  ^"<'  '""'  *  ""-culating  system  for  absorbing  and 
distributing  the  heat.  * 


1,008.623.  TRANSFORMER;  M.  O.  Troy,  Schenectady,  'N.  V  App. 
filed  Feb.  2,   1911.      Submerged  terminal   board. 

1,008.625.  MOTOR-CONTROL  SYSTEM;  H.  E.  White.  Schenectady. 
N.  Y.     App.   filed  June  19,   1909.     Power  and  dynamic  brake  control. 

1.008.628.  BOILER  CONSTRUCTION  AND  MEANS  FOR  MAKIN(; 
THE  SAME;  C.  A.  Brown,  Hinsdale,  III.  App.  filed  Aug.  1.  1910. 
The  flues  are  welded  to  the  heads. 

1.008.629.  FUSE  ATTACHMENT  FOR  ELECTRIC  LIGHTS;  I.  M. 
Cummings,  Evansville.  Ind.  App.  filed  Jan.  31,  1911.  In  the 
handle   of  a  portable   lamp. 

1,008,701.     RHEOSTAT;  L.  Crump,  Centralia,  Mo.     -App.   filed  Nov.  23, 

1910.  A  fluid  of  high  resistance  with  immersed  terminals. 

1,008.72.S.  VACUUM-TUBE  ELECTRIC  APPARATUS;  D.  McF. 
Moore.  Newark,  N.  J.  App.  filed  Feb.  7,  1906.  Gas  fed  into  the 
tube  at  a  number  of  points  for  uniformity. 

1.008,729.  TENSION  ADJUSTMENT  FOR  PULL  SWITCHES;  C.  D. 
Piatt,  Brideeport,  Conn.  App.  filed  Dec.  21.  1910.  Frictional  ad- 
justing device  for  lamp  sockets. 

1.008.756.  SELF-SWITCHING  ALARM;  E.  Uhlmann,  Garfield.  N.  J. 
App.   filed  July  26,    1910.     Spring  pressed   push-button   for  doors, 

1.008.806.  METALLIC  FILAMENTS  FOR  INCANDESCENT  ELEC- 
TRIC LA.MPS.  K.  Farkas.  New  York.  N.  Y.  App.  filed  Aug.  9. 
1909.  Tungsten  power  with  a  glutinous  organic  binder  is  heated 
in   aluminum   oxide   and   cerium   oxide. 

1.008.807.  METALLIC  FILAMENTS  FOR  INCANDESCENT  ELEC- 
TRIC LAMPS:  K.  Farkas,  New  York.  N.  Y.  App.  filed  Aug.  9, 
1909.  Treatment  as  in  Patent  No.  1,008,806,  hut  first  in  vacuo  and 
then   in  oxygen. 

1,008,811.  STARTER  AND  REGULATOR  FOR  COMPOUND  MO- 
TORS; W.  II.  Caulke,  Milwaukee,  Wis.  App.  filed  Feb.  6,  1911. 
Combined    armature    and    field-current    regulator. 

1.008.852.  STORAGE-BATTERY  ELECTRODE  AND  PROCESS  OF 
MAKING   IT;    W.    Morrison,   Des   Moines,   la.     App.  filed  Sept.  29. 

1911.  Lead-peroxide  plate  bonded  by  celluloid. 

1.008.853.  STORAGEB.ATTERY  ELECTRODE  AND  PROCESS  OF 
MAKING  IT;  W.  Morrison,  Des  Moines.  la,  App.  filed  Sept.  29, 
1911.     The  active  material  is  bonded  by  rubber. 

1.008.854.  STORAGE-BATTERY  ELECTRODE  AND  PROCESS  OF 
MAKING  IT:  W.  Morrison,  Des  Moines.  la.  App.  filed  Sept.  29. 
1911.  The  active  material  is  bonded  by  the  solid  reaction  products 
of   lead   oxide,   a   chromium   salt   and   gylcerine. 

1,008,860.  ELECTROLYTE  FOR  ALUMINUM  CELLS;  F.  W.  Peck, 
Jr..  Schenectady.  N.  V.  -App.  filed  Feb.  5,  1909.  Contains  a  borate 
and  a  tartrate  of  ammonium  and  glycerine. 

1.008,870.  THERMOSTATIC  SWITCH:  B.  J.  Smith.  Modesto,  Cal. 
App.  filed   April  5,    1911.     For  adjusting  incubators,  etc. 

1,008,879.  ELECTRIC  CONNECTION  PLUG;  R.  B.  Wolcott,  Easi 
Cleveland,  Ohio.     .App.  filed  Feb.   19,   1910.     Two-piece  socket  plug. 

1.008.SOO.  TELEPHONE  REPEATING  CIRCUITS;  C.  Adams-Randal, 
New  York,  N.  Y.  App.  tiled  Dec.  20,  1910.  Independent  main-line 
circuits  inductively   related  through  local   relay  circuits. 

1.008.881.  TELEPHONE  REPEATING  SYSTEM;  C.  Adams-Randal 
New  York.  N.  Y.  .App.  filed  Dec.  20,  1910.  A  plurality  of  inde 
pendent  sending  and  receiving  main-line  circuits  related  inductivel) 
by  a  single  relay. 

1.008.882.  CIRCUITS  FOR  TELEPHONE  REPE.ATING  SYSTEMS 
C.  Adams-Randal,  New  York,  N,  Y.  App.  filed  Jan.  3,  .1911.  In 
volves  a  relay  connected  from  one  side  of  one  of  the  main  lines  tr 
the  ground. 

1,008,913.  COLLECTOR  FOR  TRAVELING  CRANES  AND  THI 
LIKE;  E.  L.  Hoof  ring,  Vandergrift,  Pa.  App.  filed  April  5,  1909 
The  grooved  collector  bar  is  readily   detachable  from   its  support. 

1,008.922.  SOLDERING  TOOL;  H.  P.  MacLagan,  Park  Ridge.  111.  App 
filed  June  20,  1910.  The  heating  coil  is  in  a  shell  which  carries  thi 
soldering  tip. 

1,008,933.  INCANDESCENT  LAMP;  S.  D.  Washburn,  Boston,  Mass 
App.   filed  Jan.    11,   1908.     Two  connected  conical  spirals. 

1.008.937.  ELFCTRIC  LOCOMOTIVE:  A.  F.  Batchelder,  Schenectady 
N.  Y.  -App.  filed  April  30,  1909.  Spring  suspension  system  for  th 
truck  frames. 

1.008.938.  RAILWAY  SWITCH  SIGNAL:  W.  J.  Bell,  Los  Angeles 
Cal.  .App.  filed  Dec.  2,  1908.  Electric  block  system  for  trolle: 
roads. 

1,008,9:5.  FIRE-ALARM  BOX;  F.  W.  Cole,  Newton,  Mass.  App.  file' 
.April   25,    1908.      \'isual   signal   when   the  box  needs  rewinding. 

1.008.959.  BOND-WIRE-RETAINING  NUT  LOCK;  W.  E.  Davir 
McKee's  Rocks,  Pa.  .App.  filed  March  7,  1911.  Spring  washer  plat 
with  a  retaining  finger. 

1.008.960.  FIRE-ALARM  SYSTEM;  W.  L.  Denio,  Rochester,  N.  'V 
App.  filed  -April  5,  1909.  Thermostatic  system  with  means  for  tes 
ing. 

1.008,968.  TROLLEY;  H.  Jolly.  Pittsburgh,  Pa.  App.  filed  Jan.  1' 
1911.     Three  rollers  in  Uie  harp  which  can  rock  on  the  pole. 

1,008,977.  WAVE  DETECTOR;  T.  H.  Lyon,  Renfrew,  Pa.  App,  file 
Oct.   12,  1911.     Cerusite. 

1,005.008.  ELECTRIC  DENTAL  HEATER:  W.  &  D.  Asch,  Berlh 
Germany.  App.  filed  Dec.  22,  1910.  Hollow  tongs  for  liardemn 
cement  fillings  in  teeth. 

1,009.013.  ELECTRIC  APPAR.ATUS  FOR  TRANSMITTING  AN 
RECEIVING  SIGNAIS:  A.  Barr  and  W.  Stroud,  Leeds,  Englam 
App.  filed  Jan.  28,  1907.  Step-by-step  system  for  sending  and  inc 
eating  gun   ranges  in  artillery  fire  control. 

1,009.015.     ELECTRIC-SIGNAL-ACTUATING     MECHANISM:    W. 
Bell,   Los   Angeles,    Cal.     App.   filed   Feb.    13,    1911.     Pivoted  troll< 
actuated  device. 

13,312  (Reissue).  CARTRIDGE  FUSE;  A.  F.  Daum.  Pittsburgh,  P 
.App.  filed  June  14,  1910.  Detachable  end  caps.  Original  Patent  .^• 
961,716. 
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difficulty  of  getting  capital  at  a  reasonable  rate  of  interest, 
tliat  decrease  its  security  when  invested,  or  that  hamper  it 
with  restrictions  which  compel  large  charges  for  sinking 
fund  and  similar  expenses,  are  certain  to  increase  the  nec- 
essary price  of  electrical  energy  to  consumers  and  may 
even,  from  the  competition  due  to  fuel,  actually  check 
developments  altogether.  The  balance  as  between  power 
derived  from  hydroelectric  installations  and  that  generated 
in  modern  steam  plants  is  sometimes  a  rather  delicate  one, 
easily  overset  by  even  comparatively  small  additions  to  the 
fixed  charges,  which  already  represent  a  very  large  per- 
centage of  the  possible  earnings.  The  consumer  does  not 
care  who  is  the  ultimate  owner  of  a  water-power,  but  is 
interested  only  in  securing  a  reliable  power  supply  at  a 
moderate  cost.  We  take  it  that  the  chief  function  of  the 
Waterways  Commission  is  to  formulate  regulations  insur- 
ing certainly  to  the  people  such  utilization  of  water- 
powers  as  shall  bring  them  precisely  this  advantage.  So 
long  as  this  end  is  secured  we  do  not  see  the  least  reason 
for  statutory  enactments  to  prevent  a  large  number  of 
water-powers  being  utilized  by  the  same  enterprising  per- 
sons. Electric  supply  is  not  a  naturally  competitive  busi- 
ness, particularly  if  from  hydroelectric  plants,  since  it  is 
perfectly  certain  as  a  matter  of  engineering  that  two 
hydroelectric  systems  operating  in  the  same  territory  in- 
dependently could  be  worked  more  economically  by  a  phy- 
sical consolidation,  avoiding  unnecessary  duplication  of 
lines  and  gaining  the  well-known  advantages  to  be  derived 
from  operating  a  group  of  stations  as  a  dynamical  system. 
A  natural  monopoly  doing  public  service  in  virtue  of 
public  franchise  is  admittedly  a  proper  subject  for  gov- 
ernmental regulation  and  control,  and  if  this  is  properly 
exercised  the  consumer  has  no  reason  to  fear  the  results. 
Nor  is  there  any  reason  for  granting  franchises  limited  to 
a  relatively  short  term  if  the  right  is  reserved  by  the  gov- 
ernment of  complete  regulation,  including  adjustment  of 
price  at  not  infrequent  intervals.  A  lease  the  value  of 
improvements  upon  which  may  be  extinguished  in  twenty- 
five  or  fifty  years  by  limitation  implies  in  some  form  extra 
fixed  charges  which  must  ultimately  come  out  of  the  con- 
sumer, and  if  the  government  possesses  the  right  of  regu- 
lation and  control  of  price,  it  makes  not  the  slightest  dif- 
ference either  to  the  government  or  to  the  consumer  over 
whom  these  rights  are  actually  exercised.  Admitting  such 
control,  no  one  is  the  gainer  by  change  of  ownership  or 
the  loser  by  its  continuance.  As  the  ultimate  object  of 
control  is  to  secure  moderate  and  equitable  prices  to  the 
consumer,  the  furthest  length  to  which,  in  our  view,  the 
government  is  justified  in  going  in  the  control  and  regula- 
tion of  the  sources  of  capital  involved  is  to  take  rigorous 
measures  to  insure  that  water-powers  shall  not  be  ex- 
ploited for  speculative  purposes  and  thereby  burdened  with 
interest  charges  on  a  fictitious  capitalization.  It  must  be 
admitted  that  the  danger  of  this  is  considerable  and  that 
the  government  is  fully  justified  in  making  stern  regula- 
tions against  it.  If  the  ostensible  investment  in  a  particu- 
lar proposition  is  $10,000,000,  the  apparently  necessary 
fixed  charges  will  be  at  least  double  those  incurred  if  the 
actual  capital  is  but  $5,000,000,  and  the  money  necessary 
to  pay  the  additional  charges  is  necessarily  derived  from 
the  consumer.    In  the  interest  of  the  public,  therefore,  the 


government  is  fully  justified  in  insisting  that  its  lessee 
shall  build  so  as  to  keep  their  fixed  charges  down  insteac 
of  piling  them  up. 

The  only  conspicuously  weak  spot  in  the  brief  of  th 
American   Institute  was  the  tacit  assumption  that  watet\ 
powers  should  be  financed  as  they  very   commonly  hav. 
been  in  the  past,  the  constructions  being  wholly  on  boi 
rowed  money  and  no  profit  being  ostensibly  received  unti 
a  fair  rate  of  interest  on  the  entire  capital  investment  ha 
already  been  paid.     We  do  not  believe  it   to  be  wise  fo| 
the   government   to    encourage   a    method    of    exploitatioi 
which  expects  to  derive  from  the  lease  ample  interest  o! 
double  the  real  investment,  unless  the  total  interest  charg( 
are  limited  to  a  sum  which  is  a  fair  return  on  the  invesi 
ment,    considering    the    circumstances    under    which   it  ^| 
made.     Everybody  realizes  that  industrial  investments] 
volve  risks,  some  of  which  were  admirably  pointed  01 
the  Institute  brief,  and  deserve  a  more  liberal  return 
one  would  expect  to  get,  for  instance,  on  government 
or  high-grade  railway  securities.    On  the  other  hand,  man' 
a  plant  now  in  existence  ought  to  be  reckoned  as  financial! 
prosperous  if  it  is  paying,  with  a  comfortable  margin  fd 
sinking  fund  and  renewals,  6  per  cent  interest  on  its  boml 
ing  issue,  which  very  likely  represents  at  least  25  per  cei 
to  40  per  cent  more  than  the  necessary  actual  expenses  ( 
the  development.    In  other  words,  the  question  may  legit 
mately  arise  as  to  whether  those  people  who  have  real! 
invested  money  in  such  a  plant  can  reasonably  e.xpect  moi 
than  8  or   10  per  cent.     It  does  not  make  any  particul: 
difference  in  the  long  run  by  what  devices  a  reasonabi 
rate  of  profit  is  secured,  but  it  is  certainly  the  duty  of  tl 
government  to  see  that  the  rate  is  open  and  above-boai 
and  fair  to  all  parties  concerned. 

As  regards  consolidations,  it  seems  to  us  that  the  go 
ernment  should  pursue  a  very  liberal  policy  so  long  as 
has  the  ultimate  control.     As  we  have  many  times  show 
physical  consolidations  uniting  isolated  enterprises  into 
coherent  network  are  a  very  great  benefit  and  ought  to  1, 
encouraged.     Consolidations  involving  common  ownersh 
without  competitive  union  are,  assuming  government  reg' 
lation,  entirely  harmless  and  at  times  beneficial.    The  oni 
form  of  consolidation  which  the  government  should  Id 
out   for   and   suppress   is   such   corporate  consolidation 
unites  plants,  not  so  much  for  the  purpose  of  economic 
admmistration,  as  to  furnish  a  basis  for  the  flotation 
additional  securities,  the  interest  charges  of  which  mv 
be  saddled  on  the  consumer  whom  the  government  is  u 
dertaking  to  protect.    It  is  not  a  good  thing  for  the  pub 
if  the  earnings  of  the  prosperous  members  of  a  consolid 
tion  must  be  kept  up  at  the  expense  of  the  community 
give  a  fictitious  value  to  the  securities  issued  on  the  c; 
and  dogs  of  the  organization  somewhere  else.    In  short,  t 
more  the  government  encourages  legitimate  consolidatic 
free   from  the  taint  of  high  finance  the  sooner  will  t: 
hydraulic  resources  of  the  country  be  properly  and  efficiei 
ly  developed.     The  substance  of  the  whole  matter  is  tl; 
the  government  ought  to  adopt  the  most  liberal  policy  w  i 
respect  to  leases  and  ownership,  while  holding  with  i: 
utmost   tenacity   to   its   power   of  control   and   of  regu. 
tion. 


December  2,  1911. 


ELECTRICAL    WORLD. 


CM 

o 

CO 

as 

Z  z 

o 

I 

h 

CO 


u 

1:11111 

|=-:ss 

;!!!! 

s!!!! 

!^!^i 

i^i^ 

i!iij 

1 

I§l§§ 

ll?IS 

?3?|? 

o->oos 

ii 

1 

is:!! 

x:g222 

Sqooo 

i^^i; 

i^i^i 

S  iill 

;! 

-^11 

§§§11 

^«il§ 

1^1?? 

:?  :?  : 

0     _u, 

1 

SSSSS 

gsss- 

T-r?°° 

ssi! 

ol^l^!^!^ 

;2;2: 

5  .-i^^ 

■"  ■"■"""" 

'"■"'■"' 

?§?§§ 

iiiii 

liiiS 

»§»?? 

ii??? 

;|:|; 

g:SSS 

-—-'"' 

..-..= 

=~=::- 

2~22S 

^SSSS 

S5SSS 

ssss- 

(1 

3 
[I. 

hi 
ill 

H 

a 

lllll 

iP^!  !!SE 

>«»«■*■*■* 

??.§1| 

MB 

III 

.n 

?««s 

SSSSS  ||8S| 

©2222 

22222 

°|^i-S 

«r§ 

ill 

1 

m  wm 

SS^55 

2SJS3; 

;2i2; 

2  J 

II""" 

?•=««§  Ill§i 

©2222 

lll§9 

:°  :?!  : 

^     -^ 

M 
1 

!!!!! 

liii-i  ^Si!!^:^ 

????? 

:2  iS  : 

0     -O 

J 

??55S 

gSSiSS   ||g|g 

£00©0 

22222 

'«  ■•*  ■ 

g  3 

-"-"" 

*-"'£  :-::::: 

--2:s 

;:ssss 

sssss 

sss 

CI 

»^ 

>^ 

h 
eg 

3 
C 

a 

*5 

ll 

1 

13:00 

ft  ;2ri 
13:00 
13:00 
12:00 

13:0O 
13:00 
13:00 
12:00 

12:05 

1:15 
2:20 
3:30 
4:35 
5:40 

6:15 
6:15 
6:15 

6:15 
6:15 

6:15 
6:15 
6:15 
6:15 
6:15 

6:10 
6:10 
6:10 
12:00 

6:10 

12:00 

6:10 
13:00 

<.  10 

6:16 

5:16 
6:15 
5:15 

6:15 
5:15 
5:20 
5:20 
6:30 

5:30 
6:20 
6:25 
6:36 
5:35 

5:36 
5:25 
6:30 
5:.-J0 
6:30 

6:.30 
5:30 
6:36 
5:.36 
5:36 

5:40 
6:40 
6:40 
6:40 

2:10 

6:46 
3:25 
5:45 
4:3! 
5:45 

41 
•■S.3 

ii 

iS 

6:20 

light 
light 
light 

7:0O 
8:30 
9:40 
10:56 

12:0S 

1  :1S 
2:20 
3:30 
4:35 
5:40 

6:15 
6:15 
6:15 
6:15 
6:15 

6:15 
6:15 
6:15 
6:15 
6:15 

6:10 
6:10 
6:10 
6:10 

6:10 
6:10 

1 

4:30 

No 
No 
No 

5:16 
5:15 
5:30 
5:20 
5:20 

6:30 
6:30 
6:26 
5:25 
5:35 

6:36 
6:36 
6:30 
5:30 
5:.30 

5:30 
6:05 
7:10 
8:15 
9:20 

10:30 
11:35 

12:50 
2:10 

3:25 
'4:'.Vs 

«z3 

u 

0    000    =  ====    ===2s    ;:---^    ^-^-r:    2222  :    2  :2    S 

0    .0.00      .=  .0000     v:.oooo     .=  <,.<.«<.     «.c^o.o     .C.C.C.O    .     «    .«,    -o 

1   1  III    HIP    §§§§§    §S|S|    !§§§§    S2||  :    3  :§  :?! 

g                                                                                                                                          <N,r^f^rHf^      <Nfs.rjf^(N       «r^-.  -- 

H 

c 

3 

Esting, 

13:00 
13:00 

12:05 
12:35 
1  :00 

1  :2S 
1  :4S 
2:00 
2:20 
2:40 

3:05 
3:30 
3:30 
3:30 
3:30 

3:30 
3:30 
3:30 
3:30 
3:30 

3:30 
3:30 
3:30 
3:30 
3:30 

|?||S  g 

1 

lllll 

7:55 
7:56 
7:56 
7:56 
7:55 

7 155 
7:55 
7:66 
7:65 
7:56 

7:55 
8:00 
8:00 
8:00 
81OO 

8:0O 
8:00 
8:00 
8:00 
8:00 

m 

H 

l§9.?:o 

1  :2S 
1  :4S 
2:00 
2:20 
2:40 

3:0S 
3  :30 

3:30 
3:30 

3:30 
3:30 
3:30 
3:30 
3:30 

3:30 
3:30 
3:30 
3:30 
3:30 

3:30 

light 
light 
light 

10:06 

J 

lllll 

7:55 
7:55 
7:56 
7:55 
7:55 

7:55 
7:55 
7:55 
7:65 
7:55 

7:56 
9:30 
10:06 
10:30 
10:65 

11:05 
11:40 
12:00 

12:25 
12:50 

^i^iii 

ill 

j,2:.n 

1 

:;2-;S-; 

-ssss  sssss 

°°°.?°    ^.°.?.°.~: 

°-  ;?ss  s 

nn^~>n     ~,nn~,n 

lllll 

7:55 
7:65 
7:55 
7:65 
7:56 

7:55 
7:55 
7:55 
7:65 
7:55 

7:65 
8:00 
8:00 
8:00 
8:00 

8:00 
8:00 
8:0O 
8:00 
8:00 

1  ;lll  1 

§•3 

-"""" 

■°'-"'^2  =~::::: 

2'.:22S  ;::ss;;;5 

--S  ?. 

0 

>> 

CD 

ill 
5 

Exting 

I2:0O 
12:00 
12:00 
I3:0<l 

12:4S 

IBB 

????! 

3:40 
3:40 
3:40 
3:40 
3:40 

3:3  5 
3:3  5 
3.35 
3:35 
12:00 

BM 

lis 

J 

lli§§§ 

s?iii 

iliiS 

7:35 
7:35 
7:40 
7:40 
7:40 

7:40 
7:40 
7:46 
7:45 
7:46 

???r 

41 

III 

a 

!=®2S- 

h^B. 

!ss:-! 

3:40 
3:40 
3:40 
3:40 
3:40 

3:35 
3:35 
3:35 
3:35 
3:35 

;^IS; 

"■S'l'^'. 

a 

o«^M 

ssiii 

ii^^i 

i§l|S   iS?S2 

r-r*©©©        iHtNtNCM- 

■°-  :?  : 

i^zxy. 

0^  2= 

a 

COi^irtwi 

S2SS^ 

????? 

00000    •Olnlrtmw 

;?'!?  ; 

SSS? 

i§§§§ 

§?lll 

ii««» 

§^ll?  II??? 

:?  :?  : 

?|?J? 

z  ^ 

-"-'■'■" 

<■-'■■'  = 

2-2:5  ;:;;;sss 

sss;;s 

s?.;, 

9] 

Oi 

D. 
< 

ll 

T 

1111° 

°9'f!?° 

uiirtiOOO 

???.?? 

l!!P 

12:00 

4:05 
12:00 

4:05 
I2:0O 

4:00 

13:00 

3 

!«§§§ 

3IIII 

l|||| 

=2222 

°222S 

2§S?§   ???;? 

111 

^11 

.i 

;Si'©©fN 

!sE! 

^::!! 

S"^"? 

°°==  : 

»  ':^  :^    :-i^|| 

S 

«iiii 

Hill 

|2|i§ 

r»r-r>ceo 

????  : 

S:S:5    :goo 

■  i|l 

? 

;  =  =  =  - 

sssss 

IQJQmSS 

Srr"? 

??== ; 

i#>   .m   .0       .oc  = 

u 

•"■'•" 

1  lm§ 

Sllll 

l|oP. 

gooco 

Irrr  : 

2:§:S     :!?i^ 

Z  " 

j-— 

O^MOC 

=-:::::^ 

;:;:2S 

s;:;s?;s 

sss~;;  ;;sx? 

05 

c 

E 

a 

1  iili 

:;2;2; 

4:3  5 
4:35 
4:3S 
4:35 
4:40 

4:40 
4:40 

J 

I|s«« 

III?? 

6:45 
6:40 
6:40 
6:40 
6:36 

6:36 
8:36 

w 

!^^^; 

mwiomo      00 

1 

ll«l» 

iiil! 

?|S|§  S3 

hi 

oy-s 

,1 

'^^-S.M 

?°?ss 

! 

lllll 

1???? 

6  46 
6:40 
6:40 
6:40 
6:35 

6:35 
B:35 

§0 

■°-«-2 

~^~_.y.      ^.- 

Oi 
3 

a 
3 
< 

PI 

H 

- 

IIIIS 

j;~-~i 

!!!!!  !^ 

'^W.^. 

wnwww    wc 

ill 

1 

?.I?2S 

-"■""■ 

a::-"-' 

25!!!  !! 

■3 

IIII3 

ps^ll 

!!§§§  §! 

,5^ 

1 

?^lll 

1=1=9 

=99°°  °° 

.9 

mil 

'^M?3. 

ggmgw    «s 

2 

^,-«»o 

=:::::::::  2', 

05 
3 

z'li 
ill 

1 

nil?  ri-tS^o  ■?!?!?>??  ?: 
il^lS  S8III  SSiSM  !?? 

"if 

Ill 
^11 

1 

10:35 
11:05 
11:35 
11:45 

12:05 

12:25 
12:45 

1:30 
2:05 

2:55 
3:35 
3:35 
3:40 
3:40 

3:40 
3:45 

1 

|i||8  11111  SMSSS  i§ 

a 
1.^ 

1 

1 

°?°°°  ??°??;  ??v?°°  ?? 
mil  mil  M:iss  ss 

f-5       j -'.•-. -r".    c.-.,,oo    -'^■^■z'::    Tz 

A 


1 

ll?^i 

mB 

sssss 

3:30 
3:30 
3:30 
3:30 
3:30 

3:30 
3:30 
3:30 
3  :30 
3  :30 

5  ''■  §  5  §    ^ 

! 

r-rr-r-r- 

fB$i 

S33S3 

ssssi  sssii 

1:111  1 

a 

IIP 

EBl 

9.riTi-?.-:'. 

^  ^  °  °  ^    5,  ^  S  S,  ^ 

1 

111?? 

sssss 

flW: 

gisss  ssgss 

Z  '-zz-^    ^ 

1 

SS^^^ 

sssss 

2S522  S^I;S2 

! :!!! ! 

-J 

mil 

SS3S3 

SSSS3 

ill!  iiiii 

1  111  1 

-^~'-'- 

-=-■"'2 

_^.-,-r^. 

.o.~«-.ao       ^r.,-,^.,. 

cc.-,.,      O 



w 

nil? 

fsl! 

!2^3! 

!!!!! 

-m 

m 

iiil 

issss 

S?|8| 

Il?i?^ 

???f? 

!?«? 

?S?3S 

???? 

1 

sssss 

?5?5° 

ooooo 

;S  :S  : 

"Ill 

^ 

J 

«?lll 

ll^ss 

■mm 

fi'OiOO 

!!!!! 

:°  :?  : 

o 

a 

!!'^^^ 

?S3SS 

f.°.°°.°. 

SS222 

:2  :2  i 

22-;  I: 

^ 

» 
^ 

§§?:?? 

SSIII 

II???? 

'm3M 

11^53 

:?  :^  : 

?553 

-~->-"" 

■"-""2 

2^222 

SSSSS 

sss;;s 

sss- 

1 

nils 

°°"ir!9 

??~if;ss 

?T??rr. 

m 

isi^l 

llll 

IIIII 

lilii 

|222S 

rr-tT-  — 

2§§?§ 

r-(Nt-(Nr- 

?l§l 

1 

S§3|= 

?o??9 

ssiqss 

~"rr° 

■*■*•*■*  : 

9.  :°  :1 

■'II 

I 

.oS^Sis 

IIIII 

l?.S3S 

S2gS| 

©0«rtO    . 

iisi^ 

■nzy. 

1 

1!!!! 

ssss? 

sssss 

°.~r.r.-. 

2?=S  : 

!i!;! 

55?: 

J 

3 

silll 

11^99. 

nm 

2SS2 

Ill 

--""2 

r::^::: 

■^-^tz 

--- 

ss,sss 

sss-^ 

1-1 

s 

a 

=    i  §  5  5  ^' 

^s^-;?. 

;;;;; 

!l!;^ 

5|;i; 

IIIII 

22 

3 

ll§s« 

mil 

esses 

iii!§ 

»«lli 

sssss 

OO-B.^ 

esses 

ee 

»2| 

i 

eJoo^^ 

gS"SS 

:?S^SS 

?11?? 

;;;:; 

S£j:25 

=  1 

l|ss§ 

mil 

llll§ 

??  :?  : 

zzzzi 

ss 

1 

s???? 

?.°?ss 

ss?;-;? 

OOOviifl 

25  !2 ; 

?sss;?! 

2!^ 

.59 

ifSSS 

mil 

8§m 

III; 

§§Srl 

O©©©© 

©© 

I'd 

-~--"" 

^-'■-2 

=~:::: 

;::iSS 

"-- 

sssss 

as 

01 

k 

g 
U 

Q 

ill 

u 

!2S5! 

inCOOO 

^isii 

^lC;-5 

-§" 

11  IIIII 

l^r^ 

a 

ta>5'a«ot« 

o=l|o 

iilll 

!i: 

II  mil 

2222 

:^l 

|S:& 

ii'S.S 

a 

°x;^^s 

ilil! 

liiSi 

22^;! 

:2 

«-    --©29 

£^"S 

1 

Hill 

liiii 

=1=?? 

2-S   S 

:? 

•so    oo222 

2222 

ex  » 

5 

19S0S 

!!!!! 

?r?.=r 

ill 

ii 

;i  !i!! 

ssss 

5 

ill»= 

IIIII 

mil 

:i 

■00    oe222 

2222 

X 

-"-■'" 

■='-»'S 

_^^^„ 

s-;:2 

:s 

=  r,S   SSSS^l 

SS2:: 

« 

ggiSi 

gssss 

SSS22 

222::-  ::— gg 

gs 

.i§g 

§§g 

ftl 

td 

2222s 

2-""' 

N-rWKW 

222 

CI 

0) 

§ 
J 

ll?l? 

iill 

WM 

§§§11   2222S 

®" 

'2§g 

oog 

'-' 

''"-'' 

„ai 

g 

2g32g 

gs:?sg 

SSS22 

222::;:  r::c::g  ; 

° 

.„„. 

§!t2 

zsl 

s> 

©co«- 

S-""' 

"""""*  ■•-'■'•'  : 

•* 

""" 

•• 

III 

~ 

SSS2S 

S3S§g 

§§gg§   SS?S  : 

"i 

"OOO 

gg? 

3 

^^i 

.-.-t-r-.- 

fl-ITT- 

frTTT" 

uxccffio   22^-  : 

" 

•"— 

D9 

3 

- 

.9 

;ss§§g 

OOOOO 

SSS22 

222:2:2  ;c;Q::g  : 

g 

:ggg 

ss;c 

< 

« 

,„,, 

^ 

■  ■»»■» 

,,, 

X 

2SSSn 

gsggg 

ggggg 

SgggS   52S2  : 

0 

.egg 

ggg 

-> 

.-<-:-.- 1- 

r-t-rr-f     (tt-i-    ' 

" 

■"-" 

'-'— 

1'^ 

■°'-"2 

_r,~,,^. 

.Or^OCOO       — Mi-J-t^V 

s 

qSSS 

%%-. 

iH 

05 

h 
& 

H 

> 
0 
z 

111 

H 

1 

12:00 

1:00 
2:15 
3:30 
4:4S 

5:35 
5:3S 
5:3S 
5:40 
5:40 

5:40 
5:40 
5:40 
5:45 
5:45 

5:45 
5:50 
5:50 
13  KX) 

5:50 

12:00 

5:50 
12:(M) 

12:00 

12:00 
12:00 
12:00 
12:00 
13:00 

12:00 
12:00 

12:0; 

a 

5:35 
5:25 
5:30 
5:30 
5:30 

5:30 
5:30 
5:20 
5:15 
5:15 

6:15 
5:15 
5:15 
5:10 
5:10 

5:10 
5:10 
5:10 
5:10 

1  :25 

5:10 

2:35 
5:05 
3:40 
5:05 

5:05 
5:05 
5:05 
5:05 
5:05 

5:05 
5:05 
5:05 

z°f> 

^2? 

1 

11:40 

1  :00 
2:15 
3:30 
4:45 

5:35 
5:35 
5:35 
5:40 
5:40 

5:40 
5:40 
5:40 
5:45 
5:45 

5:45 
5:50 
S:S0 
5:50 

5:50 

'S:V5 

light 

light 
light 
6:00 
7:00 
8:10 

9:30 
10:45 

12:05 

.Sf 

5:25 
5:25 
5:20 
6:30 
5:20 

5:30 
5:20 
5:20 
5:15 
5:15 

5:15 
5:15 
7:05 
8:10 
9:16 

10:15 
11:30 

12:25 
1  :25 

2:35 
■3:40 
No 

No 

No 
5:05 
5:05 
5:05 

5:05 
5:05 
5:05 

i§3 

i 

5:30 
5:30 
5:30 
5:30 
5:35 

5:35 
5:35 
5:35 
5:40 
S:40 

5:40 
5:40 
5:40 
S:45 
5:45 

S:45 
5:50 
5:50 
5:50 

5:50 

5:55 

5:SS 

5:55 
5:55 
6:00 
6:00 
6:00 

6:00 
6:00 
6:00 

1 

5:25 
6:25 
5:30 
5:20 
6:20 

5:20 
5:20 
5:20 
5:15 
5:15 

5:15 
5:15 
5:15 
5:10 
5:10 

5:10 
5:10 
5:10 
6:10 

5:10 

5:05 

5:06 

5:05 
5:05 
5:05 
5>05 
5:05 

5:05 
5:05 
5:05 

x^ 

-~"'-""  0— :^2  =::::::::  2::^22  gg;:;=s  ssss^  SSS 

3 

Exting, 

13:0O 
12:00 
12:00 
12:00 

12:05 

^^!!s 

^??°? 

3:45 
3:45 
3:45 
3:45 

3:45 
3:45 
3:50 
3:50 
3:50 

13:00 
3:50 
12:00 
12:0O 
12:00 

13:00 
13:00 

X 
a 

mil 

IIIII 

7:56 
7:55 
7:56 
7:66 
7:50 

7:60 
7:50 
7:50 
7:50 
7:60 

7:60 
1  :45 
7:46 
7:45 
7:45 

7:45 
7:40 

i 

a 

iiil 

S^!!2 

m^i^OO 

3:40 
3:45 
3:45 
3:45 
3:4  5 

3:45 
3:45 
3:50 
3:50 
3:50 

3:50 

light 
light 
light 

9:30 
0:50 

Light 

8:00 
8:00 
8:00 
8:00 
8:00 

^ 

§?««« 

8:30 
9:00 
9:20 
9:40 
10:00 

10:25 
10:65 
11:35 

12:05 
12:50 

Vi^^il 

K      __»,„■, 

°°°?s 

????? 

25»?S     r?°?° 

?  ;°??  s;?! 

xlgSgxg 

IIIII 

?.»««§ 

7:66 
7:66 
7:56 
7:55 
7:60 

7:60 
7:50 
7:50 
7:50 
7:60 

7 160 

7:45 
7:45 
7:46 

7 146 
7:40 

X  ^ 

c-  «  »  0 

Z.Z-Z- 

t'z'^tz  sss;;s 

s,ssss  =- 

• 


ELECTRICAL    W  (.)  R  L  D  . 


RHHFORttMENT  OF  DIREO -CURRENT.  THREE  WIRE  FEEDERS. 

One  of  the  perpetually  recurring  problems  calling  for 
the  attention  of  central-station  managers  and  engineers  is 
what  size  of  conductor  to  provide  for  the  delivery  of  a 
given  load  or  combination  of  loads.  This  problem  reaches 
its  most  acute  and  aggressive  stage  at  the  installation  of 
the  conducting  system,  when  the  station  is  first  set  in 
operation ;  but  it  seldom  fails  to  resurrect  itself,  like 
BanqUo's  ghost,  at  odd  and  inconvenient  moments.  The 
load  on  the  system  grows,  and  the  feeders  originally  pro- 
vided cease  to  be  adequate.  New  mains  and  feeders  must 
be  bought  and  laid.  How  large  are  the  new  feeders  to  be? 
If  the  prospects  are  in  favor  of  a  continued  increase  in 
load,  why  not  purchase  and  lay  extra  feeders,  large  enough 
to  provide  a  margin  for  future  growth  ?  But  how  much 
margin  should  be  provided,  for  margin  means  investing 
capital  that  for  the  moment  is  unproductive?  If  some 
benevolent  intelligence  in  the  alleged  spirit  world  would 
accurately  predict  for  us  the  increase  of  load  that  the  new 
feeders  would  have  to  carry,  month  by  month,  into  the 
future,  so  that  the  element  of  uncertainty  could  be  elimi- 
nated from  the  problem,  then  the  problem  would  become  a 
question  of  pure  engineering  economics,  which  could  be 
{solved  by  arithmetic  if  the  course  of  future  prices  in 
energy,  copper  and  other  essential  commodities  were  also 
itncladed  in  the  benevolent  spiritualistic  forecast.  In  pres- 
lent  j)ractice,  of  course,  the  elements  of  uncertainty  cannot 
Ibe  eliminated,  and  the  problem  includes  both  engineering 
economics  and  a  commercial  estimate  based  on  experience. 
^This  means  that  the  curves  of  loads  and  prices,  as  plotted 
against  time,  may  not  safely  be  extended  by  guesswork 
more  than  a  certain  number  of  months  ahead,  and  the  prob- 
lem of  engineering  economics  becomes  restated  within 
-c  limitations. 

!  he  article   by   Mr.   A.   W.   Welch   v.hicii   we  print   this 

week  discusses  this  question  for  the  case  of  a  low-tension, 

'?^ree-wire  conducting  system  in  a  city.    The  main  problem 

!ow  much  capital  will  be  invested  idly,  for  the  monent, 

reinforcing  a  feeder,  and  how  long  will  the  saving  in 

wwer,  through  reduced  I'R  loss,  take  to  pay  oflf  the  invest- 

nent,  assuming  that  the  load  never  rises  above  what  is  in 

^ight,  say,  twelve  months  ahead  ?    The  question  is  a  many- 

uded  one,  involving  Kelvin's  economy  law  as  one  of  its 

ispects,  but  also  involving  such  matters  as  obtaining  city 

■ermits  to   open   street   trenches,   prospective   changes    in 

trices,  voltage-regulation  facility,  etc.    One  very  important 

letail  to  be  settled  before  the  question  of  economics  can 

iecided  is  the  unit  cost  of  energy  wasted  in  the  feeder. 

article  offers  the  choice  between  2  cents  and  'i  cent  per 

hour,   favoring  the  former,  and  does  so  in  the  right 

ction,  according  to   our  view.     The  question  here  at 

isue  is  vital  and  yet  is  very  differently  answered  among 

ifferent    central-station    men.      Some    of    the    men    will 

laintam   that   a   kilowatt-hour   is  a   unit   of   energy   that 

as  to  be  supplied  at  the  switchboard,  whether  it  is  wasted 

|ist  beyond  the  switchboard  itself  or  a  mile  away.     They 

intend  that  on  a  hydraulic  system  if  a  cubic  foot  of  water 

■-  the  delivery  valve  of  the  pump  costs  a  certain  fraction 

I  a  cent,  then  if  leakage  occurs  in  the  distributing  pipes 

e  pumps  have  merely  to  furnish  extra  cubic  feet  in  order 


to  replace  the  loss,  and  that  the  unit  cost  of  this  should  be 
the  cost  of  a  cubic  foot  at  the  pump.  Others  will  maintain, 
however,  that  in  the  hydraulic  analogy  if  the  leakage  is 
distributed  over  a  wide  area  of  pipes  the  unit  cost  of  re- 
placement is  properly  the  cost  of  delivering  a  cubic  foot  of 
water  at  the  mean  distance  of  leakage,  and  that  wasting  a 
cubic  foot  at  a  mile  from  the  pump  costs  the  supply  com- 
pany more  than  wasting  a  cubic  foot  at  the' pump.  A  good 
debate  on  the  above  question  should  be  interesting  to 
attend.  It  seems  to  us,  however,  that  there  is  force  in  the 
arguments  in  favor  of  reckoning  the  company's  cost  of  re- 
placement at  the  mean  position  where  the  waste  occurs.  If 
the  company,  instead  of  supplying  energy  to  consumers, 
supplied  it  to  itself  without  profit  and  at  bare  cost  of  pro- 
duction,-the  unit  cost  of  energy  wasted  would  be,  not  the 
unit  cost  at  the  switchboard,  but  the  unit  cost  at  the  average 
delivery  distance,  thus  including  distributing-systcni  costs. 


RELATIVE  EFFICIENCY  OF  VARIOUS  EARTHS  IN  RADIOTELEGRAFHY. 

The  article  bv  I'rof  Charles  .\.  Culver.  o«  page  1360,  is  a 
good  illustration  of  the  advantage  that  may  be  derived 
from  making  a  series  of  simple  systematic  experiments  and 
stating  the  results  obtained  without  encumbrances  of  de- 
duction or  theory.  In  the  case  described  an  inclined  send- 
ing antenna  was  used  in  conjunction  with  a  vertical  re- 
ceiving air-wire,  and  also  with  a  horizontal  receiving  air- 
wire.  The  inclination  of  the  sending  antenna  in  the  direc- 
tion of  the  receiving  station  introduces  an  element  of  com- 
plexity into  an  otherwise  relatively  simple  system ;  never- 
theless, the  results  obtained  suggest  some  interesting  ex- 
planations. It  is  well-established  doctrine  that  the  ground 
made  in  wireless  telegraphy  should  be  thoroughly  good  at 
both  sending  and  receiving  stations  in  order  to  realize  the 
best  results  obtainable  from  a  given  power  radiated.  At 
the  sending  station  the  waves  virtually  start  from  a  con- 
ducting base,  which,  if  not  physically  provided  at  the  sur- 
face of  the  ground,  provides'  itself  at  a  lower  moist-earth 
level,  at  the  sacrifice  of  the  radiation  energy  that  is  thus 
entrained  into  the  substance  of  the  soil.  Similarly,  at  the 
receiving  station,  if  a  good  conducting  base  is  not  provided 
at  the  foot  pf  the  air-wire,  the  receiving  antenna  provides 
its  own  conducting  base  at  permanent  moisture  level  and 
uses  the  overlying  stratum  of  soil  as  a  leaky  condenser  up 
to  the  foot  of  the  mast  wire,  with  a  corresponding  sacrifice 
of  energy  in  the  receiver.  The  results  reported  in  the 
article  seem  to  be  consistent  with  our  existing  theories  of 
wave  transmission  and  reception,  imperfect  as  these  ad- 
mittedly are.  It  is  interesting  to  note  that  a  horizontal 
antenna,  wheeled  about  in  various  directions  close  to  the 
ground,  should  so  easily  give  results  comparable  to  those 
obtained  with  much  greater  effort  on  larger  and  less  port- 
able receiving  mast  wires.  The  plan  is  in  conformity  with 
that  which  has  to  be  used  within  laboratories  when  in- 
vestigating the  behavior  of  radiating  systems.  Small  model 
radiators  and  receivers  are  used  in  such  a  manner  that  a 
short  wave-length  is  produced,  and  that  the  two  stations, 
although  physically  close  together,  are  electrically  sep- 
arated by  a  number  of  wave-lengths.  Although  the  arith- 
metic of  freely  radiated  waves  is  advancing,  we  shall  have 
to  depend  for  the  present  on  an  abundance  of  such  ex- 
periments. 
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Street-Lighting  Tables. 

W  ith  the  present  issue  tliere  is  given,  in  the  form  of  a 
supplement,  our  annual  street-lighting  schedules  prepared 
in  conformity  with  a  plan  followed  continuously  since  1890, 
when  the  schedule  dcviscil  hy  Mr.  W.  H.  Frund  was  first 
published. 

According  to  the  table  designated  as  No.  I  the  lamps  are 
lighted  one-half  hour  after  sunset  and  are  extingui.shed 
one  hour  before  sunrise.  By  such  a  plan  the  lamps  are  in 
service  for  about  3830  hours  per  year.  An  ''all-night"  light- 
ing schedule  giving  a  total  of  about  4000  hours  could  be 
obtained  by  lighting  fifteen  minutes  earlier  and  extinguish- 
ing fifteen  minutes  later  than  shown. 

Table  No.  2  is  the  so-called  "Philadelphia  Moonlight 
Schedule."  This  schedule  differs  from  that  of  Table  i  in 
that  advantage  is  taken  of  moonlight,  beginning  with  the 
fourth  night  after  new  moon.  On  moonlight  nights  the 
lamps  are  extinguished  one  hour  after  moonrise  and  lighted 
one  hour  before  moonset,  with  the  exception  of  the  night 
before,  the  night  of  and  the  night  after  full  moon,  when 
the  lamps  are  not  lighted.  This  schedule  involves  the  use 
of  the  lamps  for  about  2000  hours  per  year. 

Table  No.  3  is  calculated  according  to  the  compromise 
sji^tem  of  Mr.  Frund,  and  ignores  the  moon  until  midnight 
throughout  the  year.  After  midnight  the  lighting  hours 
are  the  same  as  in  Table  No.  i  except  that  the  lamps  are 
not  used  on  the  three  nights  before  full  moon.  According 
to  this  schedule  the  lamps  are  used  for  about  3000  hours 
per  year. 

All  of  the  tables  are  based  on  mean  local  time  and  may 
be  considered  correct  within  ten  minutes  for  any  place  in 
New  York,  Connecticut.  Pennsylvania.  Rhode  Island,  New^ 
Jersey,  Ohio,  Indiana,  Illinois,  Iowa,  Delaware.  Maryland. 
Virginia,  West  Virginia,  Kentucky,  Missouri,  Kansas, 
Nebraska,  Utah,  Colorado,  Nevada  and  northern  California. 
They  are  also  correct  within  ten  minutes  for  all  places 
within  the  United  States  proper  during  the  months  of 
March,  April,  .September  and  October.  The  maximum  dis- 
agreements are  reached  in  June,  when  the  nights  are 
shorter  in  the  Northern  than  in  the  Southern  States,  and 
in  December,  when  the  reverse  is  the  case.  During  these 
months  the  disagreement  along  the  northern  border  of  the 
United  States  and  as  far  south  as  Charleston,  Birmingham 
and  Los  Angeles  will  not  exceed  twenty  minutes.  A  maxi- 
mum disagreement  of  one-half  hour  may  be  assumed  for 
Jacksonville,  Fla.,  and  Houston,  Tex. 


Recommendation  of  Award  of  Edison  Medal  to 
George  Westinghouse. 


A  meeting  of  the  Edison  medal  committee  of  the  .'Ameri- 
can Institute  of  Electrical  Engineers  was  held  in  New- 
^  ork  on  Nov.  24  to  make  a  recommendation  for  the  aw^ard 
of  the  Edison  medal  in  1912.  In  opening  the  proceedings 
Prof.  Elihu  Thomson,  chairman  of  the  committee,  ex- 
plained that  the  meeting  was  called  in  accordance  with  the 
by-laws  to  discuss  the  names  that  had  previously  been 
suggested  by  ballot  of  the  committee  as  meriting  an  award 
of  the  medal,  and  to  select  one  name  to  be  submitted  for- 
mally to  the  members  of  the  committee  for  selection  or  re- 
jection in  December. 

A  general  discussion,  lasting  for  three-quarters  of  an 
hour,  followed  the  raising  of  the  question  as  to  the  nature 
of  the  "achievement"  contemplated  in  the  by-laws.  There 
seemed  to  be  some  difference  of  opinion  of  the  scope  to  be 
allowed  in  interpreting  the  word,  especially  as  to  whether 
it  should  include  achievement  of  an  administrative  char- 
acter in  connection  with  the  electrical  industries  on  the 
one  hand,  or  on  the  other  hand  should  be  confined  to 
achievements    relating   to   the   electrical    science    and    arts. 


.After  considerable  discussion  it  seemed  to  be  the  consensus 
of  opinion  that  administrative  achievement  came  within 
the  scope  intended  if  it  involved  engineering  foresight  or 
judgment  of  possibilities,  and  more  especially  if  it  took  the 
form  of  conceiving  a  possible  combination  of  a  number  of 
scientific  elements  which  together  might  constitute  crea- 
tion of  a  new  industry.  It  seemed  to  be  also  the  consensus 
of  opinion  that  administrative  achievement  confined  to 
business  methods  and  ordinary  promotion  from  small  to 
large  magnitude  was  not  contemplated. 

-Vfter  complete  discussion,  in  which  practically  all  mem- 
bers took  part,  Mr.  George  Westinghouse  was  nominated 
by  Mr.  Frank  J.  Sprague  as  candidate  for  the  Edison 
medal  "for  meritorious  achievement  in  connection  with  the 
development  of  the  alternating-current  system  for  light  and 
power,"  and  upon  vote  the  motion  was  carried.  The  name 
of  Mr.  Westinghouse  w-ill  be  submitted  to  the  members  of 
the  committee  for  mail  voting  by  secret  ballot,  in  accord- 
ance with  the  by-laws,  the  result  of  which  will  be  an- 
nounced   in    December. 


A.  I.  E.  E.  Meeting  and  Smoker. 


The  difficult  and  unsatisfactory  situation  existing  at  pres- 
ent in  regard  to  the  development  of  water-powers  of  the 
United  States  some  time  ago  led  the  United  States  National 
Waterways  Commission  to  provide  for  a  public  hearing 
for  the  discussion  of  water-power  questions  in  Washington 
on  Nov.  21.  The  American  Institute  of  Electrical  Engi- 
neers was  invited  to  attend  and  to  contribute  to  this  dis- 
cussion, as  were  also  a  number  of  other  societies  and  cer- 
tain individuals  prominent  in  the  field  of  water-power  de- 
velopment. The  board  of  directors  regarded  the  acceptance 
of  this  invitation  as  a  duty  to  the  membership  of  the 
Institute,  in  view  of  the  provisions  of  the  constitution  and 
in  view  of  the  public  nature  of  the  question.  On  Nov.  10, 
on  recommendation  of  the  public  policy  committee,  it 
passed  a  resolution  authorizing  the  public  policy  com- 
mittee to  attend  the  hearing  and  to  express  its  views  on 
the  development  of  water-powers,  such  views  to  be  kept  as 
far  as  possible  within  the  limits  of  engineering  questions 
and  presented  as  a  written  brief,  together  with  such  dis- 
cussion of  this  brief  at  Washington  as  may  be  necessary 
to  make  clear  the  views  contained.  It  was  further  provided 
that  the  president  be  authorized  to  request  the  co-operation 
with  the  public  policy  committee  of  such  members  of  the 
Institute  as  are  experts  on  water-power  development  and 
who  the  committee  feels  would  help  its  deliberations  and 
its  standing  at  the  hearing  at  Washington. 

The  president  appointed  as  the  advisory  members  called 
for  in  the  resolutions  Messrs.  Edward  D.  .\dams.  Philip 
P.  Barton.  Louis  Bell,  Dugald  C.  Jackson,  William  S.  Lee, 
Lewis  B.  Stillwell  and  Percy  H.  Thomas. 


Following  the  business  portion  of  a  meeting  on  Dec.  8 
of  the  American  Institute  of  Electrical  Engineers,  at 
which  a  paper  on  "Methods  of  Varying  the  Speeds  of 
Alternating-Current  Motors"  will  be  read  by  Mr.  Gus  A. 
Maier,  an  informal  reunion  and  smoker  will  be  held  in  the 
Engineering  Societies  Building,  New  York.  The  reading 
of  the  paper  will  be  started  promptly  at  8:15  p.  m.  .\t  10 
o'clock  the  tenth  floor  will  be  thrown  open  and  the  mem- 
bers will  go  from  the  auditorium  to  meet  each  other  in  the 
Institute  rooms.  Should  any  prefer  to  continue  the  dis- 
cussion in  the  auditorium  it  will  be  arranged  that  they  may 
do  so.    Light  refreshments  will  be  served. 


The  American  Institute  of   Electrical    Engineers    and 
Water-Power  Development. 


December  2,  101 1. 


ELECTRICAL     WORLD. 


The  public  policy  committee  appointed  a  sub-conuuittee 
consisting  of  President  Dunn  and  Mr.  H.  W.  Buck 
to  make  a  preliminary  draft  expressing  its  views,  which 
draft  was  submitted  to  a  full  meeting  of  the  public  policy 
committee  and  the  advisory  members,  and  was  modified  to 
conform  to  and  to  represent  their  joint  opinion.  On  Nov. 
20  the  president  of  the  Institute,  Mr.  Stott.  chairman  of 
the  public  policy  committee,  and  Messrs.  Townley.  Stillwell 
and  Finney  went  to  Washington  to  represent  the  Institute 
at  the  hearing  which,  on  Xov.  21  and  the  morning  of  Nov. 
22,  was  devoted  by  the  commission  to  the  presentation  of 
the  Institute's  views  and  such  discussion  of  them  as  was 
brought  out  by  questions  of  the  commissioners. 

President   Dunn   defined   the   attitude   of   the    .American 
'  Ktitute  of  Electrical  Engineers  toward  the  issues  by  point- 
c  out  to  the  conunission  that  the  Institute  was  a  scientific 
I    professional   body   and    not   commercial,   and   that    it 
frained  from  making  suggestions  or  expressing  its  view-s 
the  commercial,  political,  legal  or  other  aspects  of  the 
:ter-power    situation    except    as    these    were    incidental 
the  questions   of  electrical   engineering  involved   wdiich 
urought  to  the  attention  of  the  commission.    He  also  dis- 
<<ed  under  cross-examination  by  the  commission  the  fac- 
rs  determining  the  rates   for  water-power,  the  statistics 
on  developed  and  undeveloped  water-powers  in  the  United 
States,  and  the  engineering  as  distinguished  from  the  com- 
mercial advantages  of  interconnection  of  contiguous  hydro- 
electric systems. 

Mr.  L.  B.  Stillwell  answered  questions  of  the  commission 
regard  to  distances  over  which  electric  transmission  was 
-sible.  the  causes  of  interruptions  to  service  in  hydro- 
electric systems  as  compared  to  the  same  interruptions  in 
steam-electric  systems,  and  the  difficulties  in  securing 
capital  on  account  of  the  large  investment  required  bv 
hydroelectric  systems.  He  also  pointed  out  that  the  value 
of  a  stream  as  a  source  of  power  was  usually  much  greater 
than  its  value  as  a  waterwav. 

Mr.  Calvert  Townlev  presented  to  the  commission  views 
in  regard  to  the  difficulties  under  which  hydroelectric  .sys- 
tems labored  in  their  early  stages  from  failure  of  their 
expected  market  to  develop,  and  answered  manv  questions 
of  the  commission  regarding  the  development  of  water- 
powers  in  New  England  and  the  hearing  of  steam  auxil- 
iaries upon  the  income  of  hydroelectric  systems. 

Mr.  Stott  on  the  second  dav  of  the  hearing  gave  informa- 
tion on  the  rate  at  which  the  cost  of  coal  had  been  rising 
in  the  last  decade  and  the  rate  at  which  coal  consumed  per 
hp-hour  in  steam  stations  had  been  falling.  He  was  ques- 
tioned by  the  commission  in  regard  to  the  control  steam 
competition  exercised  over  the  rates  of  hydroelectric  com- 
panies and  on  the  first  cost  of  steam-electric  stations. 

Mr.  Finnev  described  the  interconnections  of  the  plants 
of  the  Southern  Power  Company  and  the  advantages,  not 
'.  only  engineering  but  otherwise,  that  resulted  therefrom. 
and  gave  important  information  to  the  commission  upon 
the  opportunities  for  the  utilization  of  secondary  power  of 
hydroelectric  svstems  for  electrochemical  purposes.  Mr. 
Finney  also  answered  manv  questions  of  the  commission 
in  regard  to  the  general  relations  of  the  water-power  com- 
panies of  the  South. 

Mr.  Edward  D.  Adams,  as  one  of  those  specially  invited 
by  the  commission,  submitted  views  to  the  commission  in 
writing  upon  the  economic  features  of  the  question. 

The  Institute  delegation  left  after  the  morning  hear- 
ing on  Nov.  22.  The  rest  of  the  hearing  was  devoted  to 
other  societies  and  to  members  of  the  National  Electric 
Light  Association.  An  abstract  of  the  brief  required  by 
|the  board  of  directors  follows: 

A.  I.  E..E.  P.RIEF. 

In  opening,  the  brief  states  that  the  function  of  the 
American  Institute  of  Electrical  Engineers  is  scientific  and 
professional,  and  is  not  commercial :  consequently,  its  com- 
■iittee  refrains  from  expressing  itself  on  the  comnvercial. 


industrial,  legal  or  political  aspects  of  the  water-power 
situation,  except  when  these  are  incidental  to  the  effect  of 
that  situation  upon  the  practice  of  electrical  engineering, 
which  it  is  the  society's  object  to  promote.  It  is  also  ap- 
preciated that  the  conunission  is  probably  desirous  not  of 
the  view-s  of  particular  individuals,  w-hich  might  represent 
only  individual  opinions,  but  would  be  glad  to  have  before 
it  such  opinions  as  are  shared  by  a  group  of  experts  and 
may  therefore  be  regarded  as  representative  and  out  of 
the  field  of  controversy. 

Attention  was  called  to  the  fact  that  prominent  electrical 
engineers  have  for  a  number  of  years  been  contributing 
to  the  Transactions  of  the  American  Institute  of  Electrical 
Engineers  papers  bearing  on  all  phases  of  the  water-power 
question,  and  that  the  subject  is  one  of  vital  interest  to  the 
.\merican  Institute  of  Electrical  Engineers  because  the 
whole  character  of  water-power  development  has  been 
changed  from  that  of  a  local  enterprise  to  that  of  a  great 
public-service  utility  by  means  w-hich  electrical  engineers 
have  provided,  and  the  utility  and  development  of  water- 
power  depends  almost  entirely  upon  the  fact  that  it  may  be 
transformed  into  electric  power. 

REI,.\TIOX    OF    VV.M'ER-POWER    TO     NAV1G.\TI0X. 

That  the  utilization  of  rivers  and  smaller  streams  for 
navigation  and  for  the  development  of  power  are  natur- 
ally inter-related  is  obvious.  As  regards  by  far  the 
greater  part  of  undeveloped  water-powers  on  the  public 
domain,  the  ultimate  value  as  sources  of  power  of  those 
streams  is  vastly  greater  than  any  possible  value  -which 
could  be  realized  by  attempts  to  utilize  them  as  channels 
for  navigation,  though  in  the  case  of  many  of  our  larger 
rivers  the  possibilities  of  development  for  purposes  of 
navigation  predominate  as  compared  w-ith  power  develop- 
ment. In  all  cases  where  practical  possibilities  of  both 
navigation  and  power  development  exist  the  two  objects 
in  view  are  co-operative  and  not  antagonistic — the  con- 
struction of  the  dams  and  locks  necessary  to  secure  naviga- 
bility affording  a  natural  and  generally  effective  means  of 
developing  the  power  of  the  streams. 

VV.\TER-P0\VER     A     PUBLIC     UTILITY. 

Modern  water-power  developments  usually  are  not 
local  private  enterprises,  as  is  generally  supposed.  The 
developments  in  recent  years  in  the 'electrical  transmission 
of  power  have  made  possible  the  distribution  of  electric 
power  from  a  single  water-power  plant  over  territories 
embracing  in  some  cases  over  40,000  sq.  miles  in  area, 
supplying  electric  power  for  diversified  purposes  to  hun- 
dreds of  thousands  of  people.  Such  distribution  of  w-ater- 
power  is  an  advantage  to  the  consumers,  and  any  policy 
tending  to  retard  or  handicap  the  development  of  water- 
powers  is  a  disadvantage  to  the  people  in  the  surrounding 
territory  and  retards  its  industrial  development. 

The  regulation  of  public  utilities  by  public-service  com- 
missions has  become  practically  an  accepted  principle  in 
the  United  States,  and  there  is  no  reason  why  safeguard 
from  unfair  charges  for  water-power  should  not  be  found 
by  this  means,  especially  where  the  wide  area  covered  by 
electrical  distribution  makes  the  public  nature  of  a  water- 
power  obvious. 

DISTRIHUTIO.V    OF    IN'VESTMEXT    IN    HYDROELECTRIC    SVSTEMS. 

The  investment  of  capital  in  hydroelectric  systems  is  not 
confined  to  the  dam  and  pow-er  house.  In  general,  not  over 
50  per  cent  of  the  investment  is  represented  in  the  gen- 
erating plant,  the  balance  representing  the  cost  of  the 
transmission  lines  radiating  from  the  plant,  the  substations 
at  the  ends  of  the  transmission  lines  for  the  conversion  and 
distribution  of  the  transmitted  power,  and  the  secondary 
distribution  lines  delivering  power  from  the  substations  to 
the  premises  of  the  various  consumers.  The  distribution 
system  outside  of  the  power  plant,  while  not  apparent  to 
the  casual  observer  of  a  power  house  and  dam.  represents 
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in  many  hydroelectric  developments  the  greater  part  of  the 
total    investment. 

COMPETITION      BETWEEN       WATER-POWER      AND      STEAM-POWER. 

The  belief  among  certain  classes  of  the  public  that  water- 
powers  yield  excessive  or  disproportionate  profits  springs 
primarily  from  two  causes — the  conception  that  the  water 
itself  is  the  power  and  the  idea  that  the  expenses  of  opera- 
tion of  a  water-power  are  small  while  the  company's  in- 
come is  large. 

While,  certainly,  the  power  could  not  be  devoloped  with- 
out the  water,  the  water  on  its  part  can  deliver  no  power 
except  by  means  of  the  dam,  the  power  house  and  its 
appurtenances.  It  is  difficult  for  the  public  to  regard  these 
once  built  as  involving  continuing  expense,  but  they  do. 
This  expense  is  comparable  in  amount  with  the  cost  of  coal 
in  a  steam  station,  and  is  the  return  due  to  the  capital 
invested.  It  takes  the  form  of  interest,  sinking-fund  ex- 
penditures, depreciation  and  taxes.  The  invested  capital 
in  a  water-power  is  much  greater  than  the  public  realizes; 
with  interest  charges  at  not  more  than  5  or  6  per  cent,  in  a 
majority  of  cases,  from  70  to  80  per  cent  of  a  water-power- 
company's  income  is  absorbed.  This  return  to  capital  is 
not  profit.  Without  the  prospect  of  it  capital  cannot  be 
secured. 

Of  a  water-power  once  built  and  after  its  expected 
marktU  has  been  developed  the  operating  expenses,  exclu- 
sive of  the  returns  to  capital,  are  seen  by  the  public  to  be 
small,  which  they  are,  in  a  majority  of  cases  absorbing 
only  from  15  to  20  per  cent  of  a  company's  income.  The 
remainder,  however,  that  is  left  for  profit  after  capital 
and  operating  charges  are  paid  is  usually  not  large  and 
certainly  not  excessive,  especially  when  there  is  always 
risk  of  damage  from  floods,  lightning,  failure  of  expected 
market  to  develop,  and  such  uncertainties  of  operation  as 
ihc  art  of  electrical  engineering  has  not  yet  been  able  com- 
pletely to  remove.  Practically  all  water-power  develop- 
ment depends  on  the  answer  to  the  question  "What  is 
steam-power  in  the  territory  costing?"  and  the  sources  of 
water-power  can  be  utilized  only  when  they  deliver  energy 
at  a  substantially  lower  cost. 

Besides  the  cost  of  power,  the  relative  amount  of  invest- 
ment is  a  determining  factor.  While  at  present  a  steam- 
electric  plant  can  be  built  for  $75  per  horse-power,  the  cost 
of  a  hydroelectric  plant  is  from  two  to  four  times  that 
amount.  Part  of  this  difference  is  because  the  steam  plant 
can  be  built  near  the  center  of  its  market,  while  the  water- 
power  is  almost  invariably  at  a  distance. 

With  the  capital  required  for  a  water-power  so  much 
greater,  the  tendency  is  to  build  a  steam  plant,  even  if  the 
power  it  delivers  is  not  as  cheap  as  that  of  a  water-power. 
If  it  can  be  shown  that  water-power  can  be  delivered  for, 
say,  $25  per  horse-power  per  year,  but  that  steam-power 
can  be  produced  for,  say,  $27,  the  water-power  plant  will 
not  be  built,  but  a  steam-power  installed.  If,  however,  the 
water-power  could  be  delivered  for  $24,  the  difference 
might  turn  the  tide  in  favor  of  the  hydroelectric  invest- 
ment. 

It  is  because  of  the  great  effect  of  slight  differences  in 
the  cost  of  water-power  upon  the  determination  of  the 
question  "Shall  water-power  or  steam-power  be  developed 
in  a  given  community  ?"  that  even  light  burdens  in  the  form 
of  taxation,  charges  for  sinking  fund  to  wipe  out  the  in- 
vestment at  the  end  of  a  limited  period  or  limitations  as  to 
tenure,  even  though  not  immediately  onerous,  loom  so  large 
in   settling   it. 

Attention  is  often  called  to  the  increasing  cost  of  coal, 
with  an  implication  that  the  cost  of  steam-power  will  rise, 
permitting  hydroelectric  companies  to  raise  their  rates  and 
exact  undue  profits.  The  implication  is  not  correct.  It  is 
true  that  the  cost  of  coal  is  rising,  but  it  is  also  true  that 
steam  engines  and  boilers  are  constantly  being  improved  in 
efficiency,  and  that  the  art  of  producing  power  from  steam 


is  progressing  at  a  rate  so  much  more  rapid  than  that  at 
which  the  price  of  coal  is  rising  that  the  cost  of  steam- 
power  is  continually  falling.  Should  a  limit  to  this  fall  be 
reached,  which  is  not  yet  in  sight,  gas  and  oil  engines  are 
making  such  constant  reductions  in  the  cost  of  power  that 
there  is  no  probability  that  water-powers  will  be  free  from 
the  controlling  competition  of  other  kinds  of  prime  movers. 
It  is  safe  to  say  that  extortionate  rates  in  water-power 
would  be  highly  improbable,  even  if  the  principle  of  rate 
regulation  by  commission  were  not  applicable  to  hydro- 
electric companies. 

CONSTRUCTION    RISK    IN    HYDROELECTRIC    DEVELOPMENT. 

While  hydroelectric  engineering  is  tending  toward  more 
standard  methods  of  construction,  each  individual  develop- 
ment will  present  new  problems  in  engineering,  with  the 
inevitable  construction  risk  connected  therewith.  During 
construction  the  works  are  constantly  subject  to  serious 
damage  by  abnormal  floods,  and  unexpected  difficulties  and 
physical  conditions  may  arise  whereby  the  cost  of  con- 
struction may  be  very  materially  increased  beyond  original 
expectations.  Furthermore,  after  the  plant  itself  is  satis- 
factorily completed,  the  success  of  the  enterprise  is  com- 
monly dependent  upon  the  industrial  development  of  a  large 
territory  surrounding  the  plant  upon  which  it  relies  for 
its  market  for  energy.  Such  industrial  growth  can  be 
predicted  only  on  general  principles,  and  may  be  subject  to 
unexpected  retardation  due  to  industrial  depression  or 
other  unforeseen  causes.  Again,  unexpected  competition 
may  develop  from  new  and  improved  steam  and  other  en- 
gines, all  of  which  limit  or  defer  the  profits  of  the  enter- 
prise. On  account  of  these  engineering  and  operating  risks 
and  uncertainties  capital  which  is  invested  in  hydroelectric 
enterprises  is  entitled  to  reward  commensurate  with  the 
risk. 

REVOCABLE   OR    LIMITED-TERM    PERMIT. 

The  revocable  permit  for  the  construction  of  a  hydro- 
electric system  does  not  attract  capital  because  of  the 
obvious  uncertainties  involved.  In  case  of  revocation,  not 
only  would  the  power  plant  and  dam  be  forfeited,  but  all 
of  the  transmission  lines,  substations  and  distribution  sys- 
tem dependent  thereon  for  their  operation  would  be  jeopar- 
dized. Not  only  is  it  difficult  to  induce  capital  to  invesi 
in  such  a  development  based  upon  a  revocable  permit,  bui 
it  is  very  difficult  to  close  the  long-term  contracts  wit! 
consumers  which  are  necessary  to  make  a  hydroelectric 
system  financially  successful.  Consumers  are  unwilling  tc 
make  their  future  business  requiring  power  dependent  upoi 
a  permit  which  might  cause  at  any  time  the  complete  dis 
organization  of  the  system  supplying  it. 

A  limited-term  franchise  also  involves  financial  and  en 
gineering  difficulties  which  seriously  impede  the  norma 
development  of  a  progressive  hydroelectric  system.  Sucl 
systems  are  laid  out  from  their  inception  for  ultimat. 
growth,  and  in  this  respect  are  comparable  to  large  rail 
way  systems.  The  transmission  lines  are  constantly  reach 
ing  out  into  new  territory  in  order  to  meet  new  demand 
and  with  the  development  of  the  art  it  is  necessary  to  mak 
investments  in  extensions  in  order  to  maintain  satisfactor 
service  and  to  meet  the  demands  of  consumers. 

W^ith  a  limited  definite  term  beyond  which  renewal  0 
rights  is  uncertain,  no  company  would  be  willing  to  con 
tinue  indefinitely  the  extension  and  improvement  of  a  sys 
tem  so  necessary  and  desirable  from  the  standpoint  0 
public  service.  The  necessity  of  writing  off  not  only  th 
original  cost  of  the  plant  but  the  continual  annual  invest 
ment  in  additions  thereto  within  the  limited  term  of  th 
permit  requires  an  annual  sinking  fund  that  adds  materiall 
to  the  cost  of  the  water-power.  This  is  a  hardship,  m 
only  upon  the  company,  but  upon  the  consumer. 

Before  the  end  of  such  limited-permit  development  < 
the  system  would  cease,  maintenance  expenses  would  1. 
cut  to  a  minimum,  and  the  plant  would  deteriorate  to 
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point  where  the  service  to  the  piibhc   would  become  un- 
satisfactory. 

INTERCOiNNECTION    OF    CONTIGUOUS    HYDROELECTRIC    SYSTEMS. 

It  has  been  suggested  that  with  the  growth  in  extent  of 
large  liydroelectric  distributing  systems  ultimate  intercon- 
nections and  combinations  between  them  might  estabhsh 
a  monopoly  and  permit  the  raising  gf  prices  for  energy. 
Such  interconnection  between  contiguous  hydroelectric  sys- 
tems offers  decided  and  important  engineering  advantages. 
It  improves  the  constancy  of  electrical  pressure  and  en- 
ables the  system  to  draw  power  from  two  or  more  inde- 
pendent power  plants. 

The  rainfall  occurring  at  different  times  on  two  or  more 
separate  watersheds  is  thus  made  to  benefit  all  of  the  con- 
I  sumers  on  the  combined  systems.  Such  interconnection 
I  also  permits  reduction  in  operating  expenses  and  assures 
better  service  by  reducing  to  a  minimum  the  probability  of 
total  interruptions  at  any  time  from  line  troubles  or  other- 
wise. 

The  investment  and  consequently  the  cost  of  energy  can 
be  reduced  by  combination,  because  less  capacity  in  gen- 
erating machinery  to  serve  as  spare  plant  for  emergencies 
need  be  installed,  and  operating  expenses  can  be  reduced 
.  by  rendering  repairs  easier,  owing  to  greater  facilities  for 
shutting  down  for  work  or  for  inspection.  Any  tendency 
toward  raising  the  price  of  energy  as  an  accompaniment 
of  such  combination  is  restrained  automatically  by  com- 
petition with  steam-power,  and  can  be  regulated  by  govern- 
'    ment  commission. 

EXTENT    OF    WATER-POWER    DEVELOPMENT. 

The  statistics  of  water-power  collected  under  the  direc- 
tion of  Congress  several  years  ago  and  embodied  in  the 
report  of  the  National  Conservation  Commission  of  1909 
show  that  there  is  at  present  developed  in  the  United 
States  about  5,000,000  hp  of  water-power. 

The  amount  of  power  produced  by  steam  from  coal  is 
difiBcult  to  estimate,  but  is  considered  to  be  about  27,000,000 
■  hp,  and  is  rapidly  increasing,  with  attendant  depletion  of 
.1  coal  reserves.  A  large  part  of  this  it  is  not  only  possible 
but  easy  for  water-power  to  replace  if  it  were  made  freely 
available  through  development.  Within  range  of  develop- 
ment at  a  cost  of  investment  that  would  make  the  cost  of 
such  power  about  equal  to  that  of  steam-power,  there  is 
still  undeveloped  in  the  streams  of  the  United  States  about 
■;, 000,000  hp. 

.•\ny  action  by  Congress  that  would  accelerate  the  re- 
lease of  this  power  would  conserve  enormous  supplies  of 
coal  for  such  domestic  and  industrial  purposes  as  only 
coal  can  supply. 

CONCLUSION. 

The  brief  repeats  that  it  is  beyond  the  province  of  the 
Institute  to  urge  upon  the  commission  specific  measures  or 
to  discuss  other  than  incidentally  phases  of  the  water- 
power  question  not  involving  electrical  engineering.  It 
has  therefore  offered  what  appear  to  that  body  to  be  engi- 
neering and  economic  facts  on  which  the  commission  may 
rely. 


Magnification  of  Electric  Currents. 

At  a  meeting  of  the  National  Academy  of  Sciences  held 
in  New  York  on  Nov.  22  Prof.  M.  I.  Pupin  gave  a  pre- 
liminary account  of  a  theoretical  and  experimental  investi- 
gation of  the  problem  of  magnifying  the  feeble  electric 
currents  used  in  cable  telegraphy  and  telephony.  As  a  re- 
Isult  of  experimental  work  conducted  during  the  past  five 
years  Professor  Pupin  has  developed  and  built  an  induc- 
tion-type generator  by  means  of  which  feeble  currents  in  a 
circuit  can  be  magnified  to  any  desired  extent,  the  gen- 
erator acting  locally  somewhat  as  an  energy  relay.  The 
feefcle  current  is  passed  through  the  primary  circuit  of  the 


generator,  the  secondary  of  which  consists  of  a  small  disk 
of  copper  driven  by  external  power.  On  account  of  the 
self-excitation  of  the  machine  and  the  reaction  between 
the  primary  and  secondary  currents,  the  current  in  the 
primary  is  enormously  augmented.  In  the  early  e.xperi- 
ment.s  considerable  difficulty  was  encountered  by  reason  of 
an  inherent  tendency  of  the  machine  to  become  excited 
automatically  to  an  excessive  degree.  In  a  machine  re- 
cently completed  these  difficulties  have  been  overcome,  and 
the  theory  of  its  operation,  which  was  worked  out  by  Pro- 
fessor Pupin  some  years  ago,  has  been  thoroughly  verified. 
Professor  Pupin  has  announced  his  intention  of  describing 
both  the  theory  and  the  machine  in  detail  in  a  paper  to  be 
presented  before  the  American  Institute  of  Electrical 
Engineers. 

On  account  of  the  many  novel  features  of  the  work  men- 
tioned by  Professor  Pupin  in  his  brief  outline  before  the 
National  .\cademy  of  Sciences,  the  New  York  daily  papers 
contained  numerous  incorrect  statements  as  to  the  sig- 
nificance of  this  work,  in  one  case  the  claim  being  made 
that  by  the  use  of  the  Pupin  invention  street  cars  could  be 
operated  from  telephone  circuits. 


Proposed  Extension  of  Municipal  Electric  Pumping  in 
Chicago. 


In  a  conmiunication  dated  Nov.  16,  19U,  Mr.  John  Eric- 
son,  city  engineer  of  Chicago,  laid  before  Mr.  L.-  E. 
McGann,  the  commissioner  of  public  works,  an  elaborate 
report  on  the  condition  and  needs  of  the  water  supply  of 
the  city.  Mr.  McGann  transmitted  the  report  to  the  City 
Council,  which  referred  it  to  the  committee  on  water  de- 
partment. Mr.  Ericson's  report  contained  some  interesting 
references  to  the  proposed  electrical  operation  of  water- 
works pumping  stations. 

In  the  Lake  View  (North  Side)  pumping  station  it  is 
recommended  that  two  electric-motor-driven  centrifugal 
pumps,  each  of  about  25,000,000  gal.  rating  per  twenty- 
four  hours,  be  installed  for  temporary  relief  and  ready  for 
operation  by  June  i,  1912.  The  estimated  cost,  including 
piping,  valves,  switchboard  and  wiring,  is  $85,000. 

At  the  Twenty-second  Street  (West  Side)  station  it  is 
planned  to  construct  an  entirely  new  pumping  station. 
Such  station,  when  complete,  will  then  contain  the  two 
25,000,000-gal.  electric  motor-driven  centrifugal  pumps 
which  are  now  being  completed  in  the  present  Twenty- 
second  Street  station.  Two  additional  pumping  units  of 
similar  size  and  type  are  to  be  ordered  as  soon  as  possible. 
The  two  pumping  units  of  similar  type  recommended  for 
temporary  use  at  the  Lake  View  station,  as  mentioned 
above,  are  also  recommended  to  be  placed  in  this  station. 
This  new  station  when  completed  will  then  be  entirely 
modern  and  contain  six  25,ooo,ooc-gal.  electric-motor- 
driven  centrifugal  pumps,  with  a  norma!  combined  rating, 
against  a  head  of  130  ft.,  of  120,000,000  gal.,  and  a  maximum 
rating  against  a  slightly  lower  head  of  150,000,000  gal.  per 
twenty-four  hours.  It  will  be  an  entirely  electrical  station, 
thus  avoiding  all  complications  attendant  on  the  use  of 
both  steam  and  electric  drive.  In  case  of  temporary  failure 
of  the  electric  power,  to  be  Obtained  from  the  Chicago 
Drainage  Canal,  the  district  normally  served  from  this 
station  can  be  supplied  by  reserve  engines  to  be  provided 
elsewhere.  This  new  electrically  operated  station  will  re- 
quire less  ground  area  than  the  present  one.  The  two  new 
electric  pumps  for  this  station  are  estimated  to  cost  $60,000. 

For  the  present  Rogers  Park  (North  Side)  pumping  sta- 
tion it  is  advised  that  automatically  controlled,  electrically 
driven  centrifugal  pumps,  receiving  energy  from  the  Sani- 
tary District,  be  installed  for  connection  with  the  sewer 
system  in  this  district.  These  motors  can  be  placed  in 
small,  well-protected  masonry  chambers  so  as  to  be  prop- 
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criy  protected  against  moisture  and  freezing.  On  the  com- 
pletion of  sucli  an  installation,  or  an  equivalent  one,  the 
Rogers  Park  pumping  station  can  be  entirely  abandoned  by 
the  city  as  far  as  operating  the  plant  is  concerned. 

It  is  recommended  that  a  new  booster  pumping  station 
be  built  in  the  neighborhood  of  Forty-eighth  Avenue  and 
Milwaukee  Avenue  (Northwest  Side).  The  booster  sta- 
tion, it  is  advised,  should  contain  two  i.ooo,ooo-gal.  motor- 
driven  centrifugal  pumps,  complete  with  auxiliaries,  ap- 
purtenances and  accessories.  The  estimated  cost  of  this 
booster  station,  including  property,  building  and  founda- 
tions, completely  installed  and  ready  for  operation,  is 
$9,000.  The  cost  of  transmission  lines  and  connections  to 
station  is  $3,000. 


Plan  for  Electrification    of  All    Boston  Transportation 
Service. 


The  regular  monthly  meeting  of  the  New  England  Sec- 
tion of  the  Electric  Vehicle  Association  of  America  was 
held  at  the  Lowell  Building,  Massachusetts  Institute  of 
Technology,  Boston,  on  the  evening  of  Nov.  23.  Mr.  E.  S. 
Mansfield,  president  of  the  section,  was  in  the  chair,  and 
the  speaker  was  Mr.  Henry  C.  Long,  of  Boston,  author  of 
the  Boston  harbor  and  dock  improvement  bill  passed  at  the 
last  legislative  session.  Mr.  Long  outlined,  with  the  aid  of 
eighty  lantern  slides,  a  plan  for  the  abolition  of  all  steam 
and  horse  traction  within  the  Boston  district  and  the  sub- 
stitution of  electric  power  for  handling  every  form  of 
transportation  of  passengers,  merchandise  and  freight. 

The  plan  includes  the  construction  of  a  52-mile,  four- 
track  suburban  belt  railroad  around  the  outer  edge  of  the 
Boston  metropolitan  district  from  Lynn  to  Hull;  the  pro- 
vision of  electrified  passenger  and  freight  service  on  the 
belt  line ;  electrification  of  all  steam-railroad  lines  within 
the  metropolitan  area;  construction  of  an  electric  freight 
elevated  inter-warehouse  and  wharf  railroad,  and  com- 
plete electrically  operated  shipping  and  receiving  docks  and 
wharves  along  the  Boston  waterfront,  with  provision  for 
the  handling  of  freight  off  the  railroad  tracks  of  the  district 
by  electrically  driven  tractors  and  storage-battery  trucks. 
-An  important  feature  of  the  plan  is  the  reservation  of  an 
industrial  right-of-way  for  factory  location  along  the  belt 
line,  with  provision  for  electrical  operation  of  all  industrial 
plants  thus  situated. 

Mr.  Long  stated  that  at  the  forthcoming  session  of  the 
Legislature  a  bill  will  be  introduced  on  behalf  of  the 
scheme,  which  is  designed  in  many  respects  to  make  use  of 
the  best  points  of  the  systems  now  in  service  in  Liverpool, 
Odessa.  Melbourne,  St.  Louis  and  other  cities.  The  speaker 
contended  that  the  removal  of  horse  traction  from  the 
streets  would  pay  for  the  belt-line  system,  and  argued  that 
terminal  costs  at  Boston  could  be  greatly  reduced  by  the 
adoption  of  electricity  along  the  lines  indicated. 


Tubular  Tungsten-Lamp  Filament. 


A  patent  issued  on  Nov.  14  to  Dr.  W.  D.  CooHdge,  of 
Schenectady.  N.  Y.,  on  an  application  filed  Aug.  i,  1906, 
covers  tubular  filaments  of  incandescent  lamps  so  arranged 
as  to  have  a  relatively  large  radiating  surface  per  unit 
volume.  The  shape  selected  enables  one  to  use  less  fila- 
ment material  when  building  a  lamp  of  a  certain  candle- 
power  for  a  definite  voltage. 

Incidentally  the  patent  discloses  a  method  of  obtaining 
ductile  tungsten  wires.  The  material  for  the  filament  is 
obtained  in  the  form  of  a  fine  powder  by  the  reduction  of 
tungsten  trioxide  with  hydrogen  or  with 'finely  divided  car- 
bon or  graphite.  The  powder  thus  obtained  is  relatively 
non-coherent,  and  in  general  cannot  be  worked  into  lamp 
filaments  without  the  application  of  some  special  treatment 


or  process  for  shaping  the  refractory  power  into  coherent 
wires.  According  to  one  process,  the  refictory  tungsten 
powder  is  rubbed  into  a  warm  plastic  am. gam  consisting 
of  equal  parts  of  cadmium  and  mercury,  tl  tungsten  being 
added  in  the  proportion  of  40  per  cent  or  lore  by  weight. 
The  product  thus  obtained  may  be  squirted  varm  through  a 
die  or  may  be  otherwise  manipulated,  \fter  obtaining 
ductile  wires  as  above  described,  they  ar  rolled  out  into 
strips  having  a  relatively  large  surface  .ea.  These  flat 
strips  are  drawn  through  a  steel,  sapphircr  diamond  die 
of  the  proper  size  to  curl  them  up  into  tbcs.  The  edges 
of  the  strip  may  be  overlapped  to  strenaie  1  the  finished 
filament,  or  a  gap  or  slit  may  be  left  betv;e.i  the  opposing 
edges  of  the  tube. 

To  remove  the  volatile  components  abo^  nentioned  suit- 
able lengths  of  the  strip  or  tube  are  mcti'cd  in  treating 
bulbs  and  there  subjected  in  vacuo  or  anT.ert  atmosphere 
to  the  heating  action  of  current  passed  tir .through.  The 
current  distils  or  vaporizes  the  cadmiun  !  mercury  of 
the  binding  material  and  consolidates  ar  ters  together 
the  particles  of  tungsten.  The  relativel;  -ic  surface  of 
the  flattened  wire  or  tube  brings  a  large  .portion  of  the 
filament  within  a  very  short  distance  of  t.r  the  front  or 
back  surface  of  the  strip,  so  that  when  strip  is  heated 
by  current  volatile  material  can  pass  ou  :thout  difiiculty 
and  without  disturbing  the  arrangement  the  refractory 
particles  of  the  conductor.  The  finishc'  '  .unents  may  be 
straight  or  looped  and  are  operative  <  ligher  voltages 
than  could  be  used  with  the  same  mat  ■  1  disposed  in  a 
cylindrical  wire. 


Milwaukee's  Electrical  Inustry. 


A  preliminary  statement  of  the  gei  results  of  the 
thirteenth  United  States  census  relati-  1  the  manufac- 
ture of  electrical  machinery,  apparatus  ■  I  supplies  in  the 
city  of  Milwaukee,  Wis.,  has  been  issue  ^^  the  Bureau  of 
the  Census.  The  accompanying  sumn  r .  comparing  the 
figures  for  1904  and  1909  shows  percent  :;cs  of  increase  for 
all  items  except  for  capital  invested  at  'or  miscellaneous 
e.xpenses,  which  exhibit  decreases. 

There  was  an  increase  of  50  per  ce  in  the  number  of 
establishments;  22  per  cent  in  the  vatc  of  products;  52 
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per  cent  in  the  number  of  salaried  e  .yees;  20  per  cent 
in  the  salaries;  22  per  cent  in  th  ..erage  number  of 
wage-earners  employed  during  the  y^i',  and  22  per  cent  in 
the  wage-earners'  wages. 

There  were  eighteen  establishmecs  in  1909,  as  com- 
pared with  twelve  in  1904,  an  incree  of  six.  The  value 
of  products  in  1909  was  $2,749,01,  as  compared  with 
$2,257,000  in  1904,  an  increase  of  $j2,ooo. 

The  value  of  products  represents  heir  selling  value  or 
price  at  the  plants  as  actually  turnc  out  by  the  factories 
during  the  census  year  and  does  nt  necessarily  have  any 
relation  to  the  amount  of  sales  for  hat  year.  The  values 
under  this  head  also  include  the  amunt  received  for  work 
done  on  materials  furnished  by  otl  rs. 
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Meeting   of  he    Empire    State    Gas    &    Electric 
Association. 

A  meeting  of  he  Empire  State  (las  &  Hlectric  Associa- 
tion was  held  oa\av.  22  at  the  Technology  ("hib,  Syracuse. 
X.  Y.  Tlie  ineiing  was  one  of  the  series  of  gatherings 
whicli  are  novvot  kl  f)y  this  association  each  year  at  differ- 
ent points  in  ll^<i "c.  The  general  subject  imder  consid- 
eration was  >tt';  Induing,  and  between  fifty  and  sixty 
representativi,s!.J<  companies  from  different  parts  of  the 
State  were  prosit. 

.Mr.  H.  W.  F€s.  Ill  Rochester,  chairman  of  the  commit- 
tee on  arrangenic  u>t  the  meeting,  presided.  The  subject 
imder  discu.-..siLai  -  introduced  by  Mr.  i\I.  G.  Kennedy,  of 
Syracuse,  who  n  ■,  d  to  the  importance  of  the  topic  and 
said  that  lantern  s  illustrating  the  lighting  in  Syracuse 
would  be  prescni  iter.  .Mr.  H.  Thurston  Owens,  New 
York,  e.Khibited  :•  -  show'ing  lighting  effects  in  foreign 
cities  and  explaii>i  methods  in  use.  Others  also  exhibited 
lantern  slides. 

During  the  dist  in  the  talk  turned  upon  two  or  three 
special  point?  to  \  1  much  consideration  was  given.  One 
was  the  question  he  cost  of  furnishing  service  of  this 
character.  The  el'Jicnts  entering  into  the  question  of  cost 
were  studied  carejlly.  and  an  analysis  was  made  to  show 
the  proportion  of  le  rotal  represented  by  each  element  of 
expenditure  or  chrge  that  should  be  made  against  this 
service.  Other  sulecis  which  were  brought  up  and  dis- 
cussed at  length  wre  the  use  of  tungsten  lamps  on  mag- 
netite arc  circuits.ihe  life  of  rectifier  tubes,  the  advan- 
tages and  disadvaiagcs  of  tungsten  lamps  as  compared 
with  arc  lamps  am  the  relative  advantage  or  disadvantage 
of  ornamental  lighng  as  compared  with  illumination. 

.Among  the  speakrs  were  Messrs.  A.  D.  Dudley,  Syracuse; 
W.  T.  Denipsey,  Nw  York;  John  P.  Railclilte,  Jr.,  Yon- 
kers:  J.  O.  Montignni.  Rochester;  L.  C.  Reynolds,  Auburn: 
G.  T.  Macbeth,  Mom  ^'ernon:  De  A.  Ryan,  General  Elec- 
tric Company:  Mr.  'lace,  Westinghouse  Electric  &  Manu- 
facturing Company  L\orman  Macbeth,  Westinghouse  Lamp 
Company,  and  G.  SI '.arrows,  United  Gas  &  Improvement 
Company. 

The  delegates  hai  lunch  at  the  Hotel  Onondaga,  Syra- 
cuse. 


Railway  Telegrph  Superintendents  at  Chicago. 

A  two-day  joint  i^  ■ting;  of  the  Eastern  and  Western 
divisions  of  the  Assoatioti  of  Railway  Telegraph  .Superin- 
tendents was  held  in  '  icago  on  Nov.  23  and  24.  Mr,  C. 
Selden,  of  the  Baltii  ••  iV  Ohio,  Baltimore,  chairman  of 
the  Eastern  division,  kd  on  the  first  day,  and  Mr.  E. 

.\.  Chenery.  of  the  mri  Pacific,  St.  Louis,  on  the 
second.  The  first  da  e^^ion  was  given  over  largely  to 
traffic  considerations  iie  filing  of  message  forms.     A 

recent  ruling  of  the  :  :-tate  Commerce  Commission  has 
required  the  commen  w  legraph  companies  to  file  mes- 
sage sheets  and  class  .-counts  in  accordance  with  the 
commissions  recomm  :  ns,  and  these  orders,  it  was 
believed,  might  affect        Md  telegraph  business  as  well. 

On  Friday  the  subj  f  train  dispatching  by  telephone 
versus  telegraph  came  ;  .r  discussion.  Mr.  G.  A.  Cellar, 
of  the  Pennsylvania  I  1  West,  who  is  also  president  of 
the  telegraph  superin  eiits'  association,  declared  that 
where  telephone  dispailiiiig  has  show-n  a  saving  in  num- 
ber of  dispatchers  andn  operators'  salaries  such  economy 
has  been  distinctly  offs'  by  the  increased  cost  of  operation 
and  maintenance  of  th  telephone  lines.  Mr.  W.  C.  Wal- 
strum,  of  the  Norfolk^  Western  Railroad,  reported  the 
cost  of  operating  his  lephone  system  to  be  $1.01  per  mile 
of  road  per  year.  Spcial  maintainers  and  linemen  are 
employed. 

Mr.  C.  S.  Rhoads,  of  le  Big  Four  Railroad,  Indianapolis, 
said  his  1400  miles  of  tlephone  lines  have  been  in  service 


ne.irly  three  years,  resulting  in  a  substantial  decrease  in 
dispatchers,  salaries  and  offices,  compared  with  telegraph 
operation.  Besides  saving  labor,  he  declared  telephone 
operation  to  be  much  safer,  since  the  sending  operator  is 
required  to  write  down  the  orders  as  he  transmits  them, 
assuring  a  speed  at  which  the  receiving  station  can  follow. 
In  telegraph  practice  it  had  become  customary  to  "send" 
much  faster  than  the  inatter  could  be  written  down  at  the 
receiving  end,  the  operator  catching  down  only  occasional 
words  and  depending  on  his  memory  to  fill  in  the  gaps  later. 
This  produced  many  errors  in  train  numbers,  meeting  times, 
etc.,  declared  Mr.  Rhoads.  The  speaker  also  noted  the 
possibility  of  simplcxnig  telephone  dispatching  lines  for 
through  Morse  operation,  gaining  a  number  of  additional 
telegraph  circuits.  By  inter-operation  with  friendly  roads 
it  is  thus  possible  to  establish  circuits  which  may  become 
useful  in  establishing  connnunication  around  fallen  line 
sections,  accidents  to  poles,  etc.  Mr.  Rhoads  said  his  1400 
miles  of  lines  are  taken  care  of  by  three  inspectors,  who 
receive  $65  a  month,  with  unlimited  expense  accounts,  and 
have  the  aid  of  twenty-one  linemen.  Twenty-one  motor 
cars  are  in  use  by  these  men. 

Mr.  W.  F.  Williams,  of  the  Seaboard  .\ir  Line,  asserted 
that  the  saving  effected  by  telephone  operation  cannot  be 
expressed  on  a  monetary  basis.  The  figures  for  his  own 
1 100  miles  of  lines,  he  said,  show  a  gain  of  11  per  cent  in 
train  time,  in  spite  of  an  increase  of  14  per  cent  in  track 
density.  .Mr,  J,  J,  Ross,  of  the  Michigan  Central  Railroad, 
declared  that  the  presence  of  simplexing  apparatus  on  his 
telephone  circuits  seemed  to  clear  the  lines  by  discharging 
static  accumulations.  Mr.  F.  H.  Van  Etten,  of  the  Chicago, 
Terre  Haute  &  Southern,  also   recounted   his  experience. 

On  Thusday  the  association  was  the  guest  of  its  associate 
members  at  luncheon,  visiting  the  factory  of  the  Kellogg 
Switchboard  &  Supply  Company  in  the  afternoon.  On 
Friday  afternoon  a  special  car  was  provided  to  convey  the 
members  to  the  Hawthorne  plant  of  the  Western  Electric 
Company,  where  a  luncheon  was  served  preceding  an  in- 
spection of  the  works. 


Co-operation  Among  Electrical  Contractors. 

-At  a  joint  meeting  of  the  Chicago  Electrical  Contractors" 
.Association  and  the  Faraday  Electrical  .Association  (the 
latter  an  organization  of  the  smaller  electrical  contractors 
in  Chicago)  held  recently  Mr.  Frederic  P.  Vose,  secretary 
and  counsel  of  the  Electric  Credit  .Association,  of  Chicago, 
gave  some  good  advice  to  the  contractors  in  an  address 
bearing  the  title  "Need  of  Organization."  He  asked  the 
question,  "What's  the  matter  with  the  contracting  business, 
anyway?"  He  said  that  the  greatest  losses  of  the  elec- 
trical manufacturers  and  jobbers  occur  in  the  extension  of 
credit  to  electrical  contractors.  This  would  seem  to  indi- 
cate that  a  large  number  of  these  contractors  have  not  yet 
learned  to  do  business  on  business  principles.  This  state 
of  things  proves  the  need  of  organization. 

The  manufacturers  and  jobbers  are  coming  to  regard  it 
as  better  policy  to  push  their  sales  to  responsible  con- 
tractors rather  than  to  discourage  them  by  furnishing  their 
irresponsible  competitors  with  the  means  with  which  to  cut 
into  the  business.  However,  all  commercial  virtue  is  not 
monopolized  by  the  big  contractor.  There  is  many  a  small 
contractor  who  possesses  integrity,  ability  and  energy  and 
who  should  be  encouraged.  Mr.  Vose  said  that  there  are 
three  things  to  be  observed  by  the  small  contractor:  First, 
to  sell  product  and  service  at  a  proper  margin  above  cost; 
second,  to  adopt  business  methods  that  are  really  method- 
ical; third,  to  practise  and  maintain  honest  principles,  not 
only  toward  customers  but  also  toward  competitors. 

In  determining  a  proper  margin  of  profit  there  must  be 
taken   into  consideration   operating  expenses,  current   ex- 
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penses.  selling  expenses,  rent,  salaries,  wages,  superin- 
tendence, interest,  insurance  (fire,  accident  and  industrial 
liability),  light,  heat,  power,  postage,  stationery,  taxes, 
telegraph  and  telephone,  bad  debts  and  allowances,  freight, 
cartage,  express,  carfare,  advertising,  breakages,  counter- 
claims, damage  claims,  loss  of  time  through  manifold 
causes,  lean  years  due  to  business  depression,  and  many 
other  items.  Furthermore,  it  is  to  be  remembered  that  50 
per  cent  added  to  the  cost  is  only  ssVi  per  cent  on  the 
selling  price.  It  is  better  to  figure  percentages  of  profit 
on  the  selling  price  rather  than  the  cost  price,  because  in 
the  latter  case  business  men  are  apt  to  become  prodigal  of 
expense. 

Recounting  the  advantages  of  association,  Mr.  Vose  men- 
tioned the  interesting  fact  that  the  business  done  annually 
by  the  members  of  the  National  -Association  of  Electrical 
Contractors  exceeds  $32,000,000.  It  has  been  discovered 
that  the  expense  of  carrying  on  an  electrical  contracting 
business  under  favorable  conditions  will  be  not  less  than 
17,5  per  cent  of  the  total  business  done  and  may  run  up  to 
28  per  cent  as  the  amount  of  business  decreases.  The  prac- 
tice of  relying  on  "extras"  for  a  profit  was  denounced 
strongly.  Three  "C's"  are  necessary  in  the  triangle  of 
business  success.    These  are  character,  capacity  and  capital. 


gested,  furlliermore,  that  when  a  system  is  prepared  within 
the  time  suggested  the  details  of  the  plan  should  be  filed 
with  the  commission,  and  thereafter  no  change  should  be 
made,  except  on  thirty  days'  notice. 

Mr.  Thomas,  in  presenting  these  suggestions,  gave  a  list 
of  companies  represented  at  the  meeting  of  the  association 
at  which  the- subject  was  discussed. 


Proposed    Order    for    Stenciling    and    Numbering    of 
Poles  in  New  York. 

The  tentative  form  of  a  proposed  order  requiring  com- 
panies to  stencil  and  number  their  poles  and  structures  for 
carrying  overhead  wires  has  been  prepared  by  the  New 
York  Public  Service  Commission,  Second  District.  The  or- 
der is  to  apply  to  all  electrical,  municipal,  telephone,  tele- 
graph, railroad  and  street  railway  corporations. 

A  formal  hearing  upon  the  form  of  the  order  was  held 
by  the  commission  at  Albany  on  Nov.  23.  Objections  to  the 
order  were  made  by  representatives  of  steam  and  electric 
railways  and  telephone  and  telegraph  companies.  Mr.  C. 
G.  M.  Thomas,  Long  Island  City,  vice-president  of  the 
Empire  State  Gas  &  Electric  Association,  presented  on  be- 
half of  the  association  a  suggestion  for  amendment  of  the 
form  of  the  order. 

As  proposed  tentatively  by  the  commission,  the  order  re- 
quires that  each  pole  of  the  corporations  of  the  classes 
named  be  stenciled  with  a  number  and  the  initials  of  the 
company.  Certain  details  as  to  the  height  of  the  mark,  etc., 
were  included  in  the  order.  It  was  also  provided  that  the 
poles  should  be  numbered  consecutively,  beginning  at  the 
station.  It  was  stated  on  behalf  of  the  companies  in  the 
Empire  State  Association  that  it  would  not  be  practicable 
to  number  the  poles  consecutively  from  the  station.  In  case 
two  lines  should  extend  from  the  station  it  would  not  be 
possible  to  mark  them  except  in  different  ways.  In  the 
case  of  extensions  of  pole  lines  it  might  be  desired  to  add 
lines  branching  from  the  main  line,  and  in  this  case  It  would 
not  be  practicable  to  number  the  poles  consecutively. 

It  was  suggested,  therefore,  on  behalf  of  the  companies 
in  the  association,  that  the  order  omit  all  details  as  to  size 
and  height  of  lettering  on  poles,  and  that  it  specify  merely 
that  each  pole  be  marked  in  some  way  that  would  indicate 
the  ownership  clearly.  It  was  also  suggested  that  the  let- 
tering be  readable,  under  ordinary  circumstances,  at  a  dis- 
tance of  6  ft. 

Concerning  the  identification  of  poles,  it  was  recom- 
mended that  each  company  report  by  Feb.  l,  1912,  the 
method  of  marking  poles  which  is  in  use  on  its  system  at 
the  present  time.  This  information,  when  furnished  to  the 
commission,  should  show  the  manner  both  of  marking  poles 
and  of  numbering  them  for  identification.  If  companies 
have  no  proper  system,  an  appropriate  time  should  be 
allowed  for  the  preparation  of  such  a  system.    It  was  sug- 


Underground  Electrolysis  in  Chicago. 


In  a  recent  comnmnicatiou  to  the  Chicago  commissioner 
of  public  works,  Mr.  John  Ericson,  city  engineer,  includes  a 
report  by  Mr.  Ray  Palmer,  consulting  engineer,  on  an  in- 
vestigation of  damage  to  underground  pipes  and  lead- 
sheathed  cables  caused  by  electrolysis  from  electric-railway 
return  currents. 

Extensive  surveys  were  made  in  definite  districts  affected 
by  surface  and  elevated  railway  return  currents.  The  re- 
sult of  the  survey  showed  that  the  electric-railway  return 
conductors  in  the  city  are  defective,  or  are  insufficient  at 
present  to  keep  return  current  from  damaging  and  destroy- 
ing underground  metallic  pipes,  etc.  Both  water-mains 
and  gas-mains  were  found  in  cases  to  be  much  pitted.  On 
one  36-in.  water  main  the  pits  were  J4  in.  or  more  deep. 
In  one  case  it  was  found  that  30  amp  was  flowing  in  a  24-in. 
water-main,  and  in  another  case  143  amp  in  a  36-in.  water- 
main.  It  was  found  that  the  return  conductors  of  the  ele- 
vated railways  do  not  have  sufficient  capacity  at  present  to 
keep  the  electric  current  from  straying,  and  it  is  recom- 
mended that  large  cables  should  be  run  from  one  end  of  the 
elevated  structure  to  the  other,  tapping  all  track  rails  every 
300  ft.  The  report  states  that  while  there  is  no  practical 
way  of  determining  how  much  water  leakage  is  due  to 
damage  caused  by  electrolysis,  yet  there  is  probably  a  con- 
siderable loss  from  this  cause.  It  is  stated  that  the  lead- 
sheathed  cables  of  the  city  police  and  fire  alarm  system, 
telephone,  lighting  and  power  companies  are  being  consid- 
erably damaged  in  different  parts  of  the  districts  surveyed, 
and  that  the  telephone  and  electric-light  companies  find  it 
necessary  to  keep  a  force  of  men  in  the  field  working  con- 
tinuously in  order  to  protect  their  underground  investment 
from  stray-current  damage.  The  People's  Gas  Light  & 
Coke  Company  has  allowed  return  feeders  to  be  attached 
to  its  mains,  the  feeders  leading  to  the  different  railway- 
station  busbars. 

Stray  currents  were  found  to  be  carried  by  pipe  m  struc- 
tural-steel buildings,  and  the  report  states  that  "if  the  de- 
fects in  the  surface,  elevated  and  tunnel  return  circuits  are 
properly  repaired  it  will  be  an  easy  matter  to  protect  the 
structural  steel,  pipe  lines  and  other  metallic  work  of  build- 
ings from  stray  currents  by  adding  resistance  in  all  pipe 
joints  where  they  enter  the  building,  shunting  the  building 
and  connecting  all  entering  pipe  lines  with  insulated  cop- 
per cables,  and  connecting  the  structural  steel  work  to  a 
low  resistance  to  ground  placed  embedded  in  loose  earth 
below  the  basement  floor."  For  the  protection  of  bridges 
it  is  recommended  that  "copper  cables  of  equal  carrying 
capacity  to  that  of  the  return  circuit  at  each  end  should 
be  laid  across  the  river  at  all  bridges  and  tap  the  four  rails 
at  each  end.  Additional  cables  should  be  run  from  the  rails 
on  bridges  to  these  main  cables,  so  that  the  current  released 
on  the  bridges  will  not  stray  or  damage  the  structures." 

In  summing  up,  the  report  states  that  water-pipe  mains 
have  been  seriously  damaged  in  certain  districts  in  Chicago, 
and  that  other  sub-surface  metallic  structures,  including 
cable  sheaths,  bridges  and  structural-steel  buildings,  are 
being  damaged  by  electrolysis  at  the  present  time;  that 
most  of  this  damage  is  caused  by  the  return  circuits  of  the 
surface,  elevated  and  tunnel  companies,  and  that  a  great 
part  of  the  damage  is  due  to  insufficient  or  defective  return 
conductors. 
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(It  is  recommended  that  the  present  ordinance  hniiting  the 
difference  of  potential  due  to  stray  currents  to  25  vohs  be 
[      changed  so  as  to  reduce  this  limit  to  12  volts,  and  that  the 
railroad  companies  be  required  to  equip  their  return   sys- 
tems with  insulated  metallic-wire  circuits,  and  voltmeters, 
whereby  at  any  time  the  difference  of  potential  can  be  de- 
termined between  the  negative  busbars  in  each  station  and 
the  extreme  limit  of  the  return  circuit  in  the  corresponding 
feeding  district.     Also,  that  the  companies  be  required  to 
install  a  system  equal  to  or  better  than  a  pipe  and  cable 
sheath    drainage  -system,    consisting    of    insulated    copper 
,       wires,  pipe  straps,  ammeters,  etc.,  whereby  the  maximum 
I  .    amperes  flowing"  in  sub-surface  pipes,  etc.,  shall  be  limited 
to  10  per  cent  of  the  total  output  of  the  station.     When 
I       the  stray  currents  are  reduced  to  an  amount  corresponding 
to  12  volts  of  maximum  drop  it  is  stated  that  pipes,  lead 
I       sheath  and   other  sub-surface  metallic  work  can   be  pro- 
I      tected  by  a  properly  installed  pipe  and  cable  sheath  return 
"drainage"  system. 

It  is  recommended  that  the  railway  companies  be  required 
to  make  one  or  more  of  the  following  improvements,  in 
order  to  conform  to  the  limits  of  the  above  proposed  or- 
dinance: (a)  Reconstruct  all  defective  track  work  and  in- 
;I1  additional  return  feeders;  (b)   install  a  negative  bus- 
'  system;   (c)   install  a  return  current  "drainage"  system: 
I   reduce  the  size  of  power  plant  in  substation  feeding 
-tricts;   (e)    insulate  the  railway  return  circuit.     Should 
i    railway   companies   decide   to   install   "drainage"    sys- 
tems after  reducing  the  return  drop  to  12  volts  maximum, 
it  is  advisable  that  the  gas,  telephone,  lighting  and  povi'er 
companies  work  with  the  city  to  better  their  own  electro- 
■  lytic  conditions  at  the  same  time. 

Another  recommendation  is  the  installation  of  a  number 
of  large  insulated  cables  between  different  points  of  pipe 
lines  and  the  feeding  station  negative  busbars  in  each  dis- 
trict.  All  electric-railway  river  crossings  and  bridges 
should  be  so  equipped  with  bonds,  contacts  and  additional 
feeder  cables,  in  order  that  no  appreciable  leakage  shall 
result  when  cars  are  operated  over  the  bridges  or  when 
the  bridges  are  open.  All  special  w-ork,  dead-end  lines. 
•  steam-track  crossings,  surface  and  elevated  line  crossings, 
etc.,  should  have  jumper  cables  of  equal  conductivity  to 
the  rails.  Additional  return  cables  should  be  installed  and 
tapped  at  regular  intervals  into  the  cross  bonds  and  rails. 
The  small  amount  of  current  which  will  stray  into  water- 
pipe  lines  after  the  improvements  suggested  are  made  can 
be  diverted  from  the  mains  near  the  feeding  station  by 
means  of  cables  connected  to  clamps  on  pipes.  Pipe-line 
diverting  cable  should  be  lead-sheathed  when  laid  in  ducts 
and  rubber-covered  when  insulated  on  poles. 


:Talk  on  Investments  by  Mr.  Henry  L.  Doherty  Before 
New  York  Electrical  Society. 

Mr.  Henry  L.  Doherty  gave  a  talk  before  the  New  York 
Klectrical  Society  at  the  Engineering  Societies  Building  on 
the  evening  of  Nov.  16  in  reference  to  the  subject  of  invest- 
ments. The  talk  was  made  as  an  informal  presentation  to 
the  society  of  a  plan  which  he  has  developed  for  the 
creation  of  a  new  spirit  of  thrift,  particularly  among 
workers  in  electrical  properties.  To  show  the  effects  of 
systematic  investment  for  employees,  and  in  that  way  for 
the  country  as  a  whole,  Mr.  Doherty  gave  illustrations  of 
the  earning  power  of  money  when  the  interest  return  is 
compounded. 

I  In  beginning  his  talk  Mr.  Doherty  spoke  briefly  of  the 
general  business  conditions  in  this  country  and  of  some  of 
he  forces  which  affect  these  conditions.  His  remedy  for 
he  condition  of  unequal  distribution  of  wealth  is  to  induce 
•hose  .who  have  not  accumulated  wealth  to  do  something 
o  better  their  position.  The  first  question  to  be  consid- 
red  is  whether  it  is  possible  for  the  majority  of  the  people 


of  this  country  to  accumulate  wealth,  and  to  this  question 
the  speaker's  answer  was  yes.  The  second  question  is 
whether  it  will  be  possible  for  people  to  accumulate  wealth 
by  making  the  necessary  preliminary  savings.  Mr.  Doherty 
believes  that  this  is  possible.  Some  of  the  largest  fortunes 
have  been  accumulated  after  small  beginnings;  the  turning 
point  in  the  history  of  such  fortunes  has  been  when  the 
money  was  a  very  small  sum.  The  third  question  is  how 
saving  on  the  part  of  workers  on  small  or  moderate  salaries 
is  to  be  effected. 

Mr.  Doherty  then  proceeded  to  answer  the  last  question. 
He  referred  first  to  the  principles  of  political  economy  and 
to  the  growth  of  recognition  of  property  rights.  In  the 
course  of  his  argument  he  showed  that  everybody  should 
have  funds  to  rent  as  well  as  hands  or  brain  w-ith  which 
to  work.  He  said  that  there  is  no  way  of  keeping  the 
workingman  employed  except  by  the  continuation  of  build- 
ing operations.  If  employment  of  labor  should  be  reduced 
to  the  point  represented  by  the  means  of  those  who  have 
funds  to  buy  there  would  be  no  employment  for  many. 
Prosperity  in  the  country  depends  on  the  ability  to  continue 
building  for  the  future.  There  must  be  continued  develop- 
ment and  accumulation  for  the  future.  More  and  more 
there  is  production  by  property  rather  than  labor.  The 
telephone  is  substituted  for  the  messenger,  mechanical 
pow-er  and  water-power  for  labor.  The  extent  to  which 
wealth  has  been  accumulated  in  this  country  was  then  con- 
sidered. The  workers  earn  an  average  amount  estimated 
at  $22,000,000,000  annually,  or  $550  each.  The  accumu- 
lated wealth  of  the  country  is  but  $121,000,000,000.  much 
of  which  is  invested  in  securities  of  low-income  value,  such 
as  government  and  numicipal  bonds,  and.  assuming  a  return 
of  6  per  cent  on  this  accumulated  wealth,  the  annual  income 
from  the  ownership  of  property  is  but  about  one-third  of 
the  earnings  of  labor.  Mr.  Doherty  then  showed  the  per- 
centage of  wages  that  would  have  to  be  saved  and  invested 
at  various  rates  of  interest  to  equal  in  forty  years  the 
w-ealth  which  has  already  been  accumulated  in  the  300  years 
of  the  settlement  of  this  country. 

It  was  an  argument  in  encouraging  people  to  save  to 
consider  that  all  opportunities  had  not  passed,  and,  in  fact, 
that  perhaps  the  greatest  opportunities  of  all  are  just  be- 
ginning to  be  apparent.  In  referring  to  the  modern  efiicieni 
tungsten  lamp,  the  speaker  said  that  this  lamp  gives  one- 
half  of  I  per  cent  of  the  efficiency  of  the  coal  in  the  mine 
from  which  the  power  is  secured.  Every  change  in  life 
brings  opportunities  to  men  to  get  their  share  or  more  of 
wealth.  Mr.  Doherty  wanted  not  only  to  make  it  advan- 
tageous for  those  now-  represented  as  capitalists  to  go 
ahead  with  development  work,  but  to  make  it  equally  ad- 
vantageous for  those  who  are  not  now  capitalists  to  be- 
come small  investors.  A  great  many  people  believe  that 
they  must  have  government  or  municipal  bonds  to  secure 
safety  in  investment,  but  an  interest  return  of  only  2  or  4 
per  cent  largely  destroys  the  encouragement  for  saving. 
Business  cannot  exist  and  support  the  organizations  re- 
quired if  only  these  small  returns  can  be  secured.  Nothing 
is  of  more  importance  to  the  American  people  than  to  know- 
how  to  invest  money  properly.  The  great  mass  of  Ameri- 
can people  are  not  investors,  because  they  do  not,  like  the 
French  people,  know  how  to  save.  They  are  not  savers 
because  they  would  not  know  what  to  do  with  the  money  if 
they  had  it  saved. 

At  present  it  is  possible,  Mr.  Doherty  said,  to  make  safe, 
conservative  investments  on  a  yyi  per  cent  interest  basis. 
To  show  the  difference  between  the  results  of  interest  com- 
pounded at  that  rate  and  at  lower  rates,  Mr.  Doherty  said 
that  $1  invested  for  seventy  years,  with  interest  com- 
pounded quarterly  at  the  rate  of  2  per  cent,  would  become  at 
the  end  of  t'le  period  $4.01 ;  at  4  per  cent  the  amount  would 
become  $16.26;  at  7  per  cent  the  amount  would  become 
$128.72,  and  at  yyi  per  cent  the  amount  would  become 
$181.52.    It  was  then  shown  by  Mr.  Doherty  that  if  a  pur- 
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chaser  of  securities  buys  those  paying  the  higher  rates  of 
merest,  which  necessarily  involve  more  risk  than  the  lower 
interest-bearing  securities,  he  can  still  afford  to  lose  a  cer- 
tain percentage  of  his  original  investment  at  the  end  of 
each  year,  and  come  out  as  well  in  the  end  as  if  he  made 
the  investment  which  promised  only  the  smaller  rate  of 
return.  Safety  can  be  secured  largely  by  diversity  in  the 
investments.  If  the  great  body  of  people  in  the  country 
ire  to  be  induced  to  save  and  become  investors  the  habit 
.\  ill  have  to  be  formed  largely  through  employers  of  labor. 
Mr.  Doherty  believes  that  employees  should  own  the  securi- 
ties of  the  companies  for  which  they  work,  although  some 
men  do  not  want  to  take  the  responsibility  of  having  their 
employees  invest  in  securities  of  their  own  company.  If 
the  wage  earner  is  to  be  made  an  investor  and  the  prin- 
-iples  of  thrift  are  established,  the  results  w-ill  be  a  great 
t.ictor.  if  not  the  greatest  factor,  in  solving  the  ills  from 
which  the  countrv  has  been  suffering. 


Valuation  of  Public- Utility  Properties. 

.\n  interesting  joint  meeting  of  the  Electrical  Section  of 
the  Western  Society  of  Engineers  and  the  Chicago  Section 
of  the  American  Institute  of  Electrical  Engineers  was  held 
■n  Xov.  22  to  discuss  the  timely  and  complicated  subject 
if  valuation  of  public-utility  properties.  The  feature  of 
the  evening  was  a  carefully  thought-out  paper  by  I\Ir. 
Frank  F.  Fowle,  of  Chicago,  on  "Going  Value.''  Mr.  J.  G. 
Wray,  chief  engineer  of  the  Chicago  Telephone  Company, 
presided  as  chairman  of  the  Chicago  Section  of  the  In- 
stitute, and  he  introduced  Mr.  Ralph  W.  Pope,  honorary 
-ecretary  of  the  Institute,  who  happened  to  be  in  Chicago 
md  who  extended  a  few  words  of  greeting  to  the  assembled 
engineers. 

Mr.  Fowle's  paper  was  a  survey  of  the  whole  situation 
in  relation  to  what  has  been  called  "going  value,"  and 
space  is  available  in  the  present  summary  for  only  a  few 
of  the  principal  points  brought  out  in  an  able  review.  In 
the  beginning  the  speaker  said  that  there  were  many  honest 
differences  of  opinion  on  the  subject.  Going  value  is  as 
much  property  as  though  it  had  physical  existence.  There 
is.  however,  no  universally  accepted  theory  as  to  just  what 
constitutes  it. 

First,  the  author  considered  brief!}' the  economic  aspect  of 
the  subject  and  gave  definitions  of  economists  to  show 
what  "value"  is.  He  then  sketched  the  theory  of  rate 
regulation  and  said  that  he  should  consider  principally  the 
theory  that  rates  should  be  based  on  cost  of  service  (the 
theory  on  which  regulation  is  based)  rather  than  on  free 
commercial  competition — the  "value  of  service"  theory. 
Tangible  and  intangible  values  were  next  considered  and 
analyzed,  and  Mr.  Fowle  remarked  that  it  is  now  well 
recognized  that  an  established  business  costs  more  than  the 
actual  physical  plant.  What  have  been  called  "intangible 
values"  consist  of  the  valuations  put  on  franchise,  going 
value  and  good-will,  and  these  values  are  difficult  to  sep- 
arate. A  franchise  is  now  regarded  as  a  contract  rather 
than  a  valuable  gift,  and,  as  for  "good-will."  it  is  usually 
thought  there  is  no  value  to  be  attached  to  it  where  the 
customer  has  no  element  of  choice  in  seeking  service  in  a 
particular  field. 

The  nature  of  "going  value"  was  next  taken  up,  and  the 
speaker  said  that  it  is  generally  taken  to  be  that  element 
of  value  created  by  an  active  going  business  in  addition  to 
the  value  of  the  physical  plant.  Several  methods  of  de- 
termining this  value  have  been  proposed,  and  six  of  these 
were  taken  up  in  detail. 

Capitalizing  net  earnings  was  spoken  of  as  the  first 
method.  This  method  is  the  natural  one  to  apply  in  a 
private  business,  but  it  is  not  usually  considered  equitable 
a?  applied  to  a  public-service  utility  operating  under  a 
public  franchise. 


The  "reproduction  of  net  earnings"  method  was  the  1 
second  plan  considered,  and  to  this  considerable  attention 
w-as  devoted.  This  plan  is  used  in  water-works  valuation 
especially,  but  is  of  general  application  to  all  public  utilities. 
With  the  aid  of  diagrams  iMr.  Fowle  told  how  this  method, 
which  is  an  old  and  familiar  one  to  appraisers  of  utility 
properties,  is  arrived  at.  If,  for  instance,  it  will  take 
seven  years  for  a  new  plant  to  reach  the  proportions  and 
earning  capacity  of  the  old  plant  under  valuation,  then  bj 
a  calculation  of  the  net  returns  during  these  intervening 
seven  years  and  by  a  summation  of  these  returns  the  "going 
value"  will  be  reached  under  this  method.  The  period 
necessary  for  the  new  plant  to  overtake  the  old  plant  may 
vary  from  five  to  eleven  years,  and  in  general  the  longer 
this  period  the  greater  will  be  the  going  value.  This 
method  has  never  been  sanctioned  by  the  Wisconsin  Rail- 
road Commission,  and  Mr.  Fowle  confessed  that  he  was 
yet  to  be  convinced  that  it  is  the  correct  method.  A  going 
value  under  this  theory  might  be  figured  out  for  an  un- 
profitable business,  and  some  other  objections  were  enumer- 
ated. One  of  these  is  that  this  method  measures  no  ele- 
ment of  value  that  can  be  considered  under  the  general 
cost-of-service  theory  of  rate  making. 

Taking  up  the  third  method  of  arriving  at  going  value, 
the  speaker  said  that  it  has  been  called  the  "capitalized 
losses"  method.  This  is  the  plan  approved  by  the  Wis- 
consin commission  and  one  which  Mr.  Fowle  appears  to 
favor.  Accurately,  it  should  rather  be  called  the  capital- 
ized value  of  deferred  profits.  This  may  be  criticised  as 
putting  a  premium  on  bad  management,  for  it  takes  into 
account  the  losses  of  the  earlier  years  in  developing  the 
business.  However,  the  Wisconsin  commission  says  that 
local  circumstances  in  each  case  should  receive  considera- 
tion. The  principle  must  be  applied  with  great  care  to 
see  that  no  injustice  is  done  either  way.  The  Beloit  case, 
Mr.  Hagenah's  analysis  in  the  Chicago  gas  and  other  cases 
were  cited.  This  method,  too,  is  open  to  objections.  Its 
underlying  motive  is  a  desire  to  do  justice  to  the  pioneers 
in  the  industry,  but  engineers  and  appraisers  should  pro- 
ceed with  caution  and  use  the  method  with  good  judgment 
and  a  due  regard  for  equity. 

As  the  fourth  method,  Mr.  Fowle  enumerated  the 
"merged  securities"  plan.  Here  duplication  of  properties 
enters  into  the  problem.  This  duplication  is  due  to  public 
authorization.  Therefore,  when  a  consolidated  companv 
comes  under  regulation  the  value  of  the  unnecessary  dupli- 
cation of  capital  must  be  considered.  If  the  public  is  re- 
sponsible for  this  duplication  it  seems  just  to  allow  a  going 
value  to  the  extent  of  the  duplication,  but  questions  0; 
equity  and  public  policy  are  involved  and  it  is  to  be  remem 
bered  that  duplication  value  is  not  really  going  value. 

The  "cost  of  development"  method  was  taken  up  as  th( 
fifth  plan.  The  cost  of  development  is  almost  always  pres 
ent,  and  usually  is  most  burdensome  in  the  early  years  o 
the  business.  It  is  usually  treated  as  a  part  of  operatin.i 
expense,  and  so  may  become  an  unfair  burden  on  a  com 
pany  when,  for  the  purpose  of  rate  making,  the  history  0 
the  early  years  of  that  company  is  analyzed.  Selling  cos 
is  a  legitimate  outlay  which  must  be  recognized.  Perhap 
it  is  not  "going  value"  in  the  broad  sense. 

Several  miscellaneous  plans  were  grouped  together  unde 
the  sixth  division  of  the  subject.  One  of  these  is  to  tak 
one-half  of  one  year's  gross  receipts  as  the  going  vahu 
Another  is  arbitrarily  to  assume  one-third  of  the  valu 
of  the  physical  property  as  the  going  value.  A  third  place 
this  figure  at  27  per  cent  instead  of  one-third.  Still  anothe 
basis  is  a  certain  fixed  sum  per  connected  customer,  an 
in  one  case  this  figure  was  assumed  to  be  $30.  A  furthe 
proposal  is  to  fix  going  value  at  an  amount  anywhere  froi 
one-half  to  the  full  sum  of  one  year's  gross  receipts,  accon 
ing  to  circumstances.  These  methods,  however,  while  <. 
some  interest,  are  not  admissible  under  the  general  cost-o 
service  theorv  in  rate  making. 
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At  the  end  of  his  paper  Mr.  I'"o\vle  drew  the  following 
conclusions: 

( 1 )  Under  the  cost-of-service  theory  we  seem  bound  to 
recognize  every  element  of  actual  cost  for  both  tangible 
and  intangible  property  which  is  legitimate,  reasonable  and 
necessary. 

{2)  Going  value,  under  the  cost-of-service  theory,  cannot 
be  supported  by  capitalized  net  earnings  in  excess  of  a 
fair  return  on  the  cost  value  of  the  property. 

(3)  Rigid  rules  for  measuring  the  legitimate  going  value, 
if  any,  under  the  cost-of-service  theory  cannot  safely  be 
laid  down,  because  the  local  circumstances  in  each  case  are 
different,  and  each  issue  should  be  treated  on  its  merits. 

(4)  The  general  test  for  value  of  any  kind,  under  the 
■cost-of-service  theory,  is  always  the  cost,  but  this  may  be 
tempered  by  the  great  desirability  of  distributing  justice 
and  equity  to  both  the  public  and  the  utility  companies  in 
equal  measure. 

Discussion. 
After  some  introductory  remarks  by  Mr.  Wray,  Mr. 
Benezette  Williams,  an  engineer  who  has  had  wide  ex- 
perience in  the  appraisal  of  water-works  and  who  is  a 
past-president  of  the  Western  Society  of  Engineers,  was 
called  upon  to  open  the  discussion.  Mr.  Williams  made  an 
interesting  speech.  He  said  that  the  fundamentals  of  this 
problem  nmst  not  be  lost  sight  of.  The  capitalization  of 
net  earnings  to  determine  going  value  has  no  standing  in 
the  courts  or  before  public-service  commissions  and  nia.y  be 
dismissed  at  once.  In  the  cost  method  of  determining  the 
value  of  a  public  utility  the  value  is  arrived  at  by  ascer- 
taining the  cost  of  construction  and  adding  to  it  the  cost 
of  developing  the  business.  That  is  all  there  is  to  it.  Here, 
properly  speaking,  there  is  no  such  thing  as  going  value 
■  all.  The  confusion  of  terms  is  one  great  trouble  en- 
antered  in  this  discussion.  The  "cost"  method  outlined 
by  Mr.  Williams  has  been  presented  to  nearly  all  the  courts 
of  the  land.  The  speaker  recalled  several  water-works 
cases,  particularly  the  Kansas  City  case  of  1894.  The  city 
I  here,  as  all  cities  do.  contended  for  the  "junk  theory"  of 
^appraisal.  Justice  Brewer  decided  that  the  "junk  theory" 
'  was  not  admissible,  neither  was  the  reproduction-cost 
J  theory  nor  the  capitalizing-of-earnings  theory.  The  plant 
is  worth  more  than  the  cost  of  reproduction  because  it  lias 
;a  business.     This   added   value,   said   Mr.   Williams,   must 


necessarily  have  to  do  with  the  future.    How  is  this  future 
value  to  be  measured  and  described?     Obviously,  it  is  the 
excess  in  revenue  that  an  operating  plant  will  produce  over 
a  corresponding   new   plant   in   the   same   field.      In   other 
words,  the  old  plant  produced  a  revenue  from  service  that 
no  other  plant  can  give  until  after  a  considerable  lapse  of 
time.     The  total  revenue  during  this  lapse  of  time  is  the 
only  thing  that  can  be  called  "going  value."    Mr.  Williams 
^said  in  effect  that  the  Wisconsin  commission  has  wabbled 
,on    this    question,    its    later    decisions    differing    from    the 
earlier  ones.    It  is  to  be  remembered  that  it  makes  a  dif- 
ference whether  a  plant  started  up  under  the  old  condi- 
tions or  under  the  modern  plan  of  regulation, 
j    A   public    utility    is    never   complete    until    the   point    of 
saturation  is  reached  at  a  schedule  of  rates  that'  will  bring 
iroper  remuneration.     L^p  to  that  time  years  with  deficits 
ire  usually   recorded.     A  public   utility   usually   cannot   be 
,Tiade  to  pay  from  the  beginning  unless  the  rates  are  pro- 
hibitive.   More  than  half  of  the  present-day  trouble  arises 
Vora  the  use  of  terms.     Take  "good-will."   for  instance; 
here  is  no  such  thing  in  relation  to  a  public  utility.     Also 
onsider  "tangible"   and   "intangible"   values.      Property   is 
langible.  but  no  value  of  any  kind  is  tangible;  it  is  con- 
Itantly   changing   and    cannot    be    tangible.      The    "going 
alue" — the    service    the    plant    is    rendering — is    the    most 
ingible  element  of  all  that  enter  into  into  a  public  utility. 
lie  term   "going  value"   is   unfortunate;   it   does   not   ex- 
ress  the  thought  intended  to  be  conveyed.     Mr.  Williams 
^"lieves    the  true    term    should  be    "business   value."    or 


"revenue  value,"  or  "service  value."  lieal  going  value  is 
the  total  value  of  the  plant  as  a  going  concern. 

Mr.  Wray  asked  if  there  were  not,  after  all,  such  a  thing 
as  "good-will"  in  the  survey  of  the  public-utility  situation. 
l''or  instance,  cannot  a  man  exercise  his  good  will  in  choos- 
ing whether  he  will  ride  to  his  destination  on  a  surface 
line,  an  elevated  railway  or  a  steam  railroad?  Can  he  not 
select  between  gas,  electricity  or  kerosene  oil  for  lighting, 
or  may  he  not  send  his  message  by  lelcgi^aph,  telephone  or 
mail  ? 

Mr.  Williams  explained  that  he  referred  to  a  utility  in 
its  own  field,  as,  say,  a  telephone  company,  not  as  com- 
paririg  a  telephone  company  and  a  telegraph  company. 

Mr.  J.  W.  Alvord,  also  a  past-president  of  the  Western 
Society  of  Engineers,  pointed  out  that  the  cost  of  creating 
revenue,  while  a  vital  item,  is  not  always  taken  into  ac- 
count in  figuring  cost.  Mr.  Alvord  believes  that  the  Wis- 
consin commission  has  put  itself  at  variance  with  a  long 
scries  of  decisions  in  the  courts  in  the  method  it  has 
evolved  in  arriving  at  the  value  of  public  utilities.  As  an 
illustration,  the  speaker  said  that  we  may  consider  that 
there  are  several  "yardsticks"  available  for  measuring  this 
value.  These  yardsticks  have  been  enumerated  by  the 
courts  and  arc  mentioned  in  Mr.  Fowle's  paper.  The  Wis- 
consin commission  and  other  public-service  commissions 
have  mi.xed  up  the  yardsticks.  Let  us,  said  the  speaker,  be 
logical  in  using  each  of  these  available  methods.  Let  us 
consider  each  logically  to  its  end.  When  all  the  conclu- 
sions have  been  reached  by  using  the  various  methods,  let 
us  compare  the  results  and  reason  the  matter  out  judicially 
and  see  which  conclusion  an  intelligent,  fair-minded  man 
decides  will  come  nearest  the  real  value  of  the  plant.  Mr. 
Alvord's  definition  of  going  value  is  "the  value  of  a  created 
income." 

Mr.  W.  J.  Norton,  of  the  Commonwealth  Edison  Com- 
panv.  Chicago,  formerly  of  the  Public  Service  Commission 
of  New  York,  spoke  briefly,  citing  particularly  the  Des 
Moines  gas  case. 

Dr.  M.  G.  Lloyd,  of  Chicago,  referred  to  the  confusion 
of  terms.  He  thought  that  allowance  for  deferred  profits 
should  not  be  called  going  value. 

Mr.  J.  R.  Cravath,  of  Chicago,  defended  the  Wisconsin 
commission.  He  said  if  that  commission  has  varied  from 
the  decisions  of  the  courts  perhaps  it  is  because  it  has 
looked  at  the  situation  from  the  viewpoint  of  the  "square 
deal"  to  both  the  public  and  the  investors  rather  than 
from  the  severely  legal  or  technical  point  of  view.  He 
said  that  the  Wisconsin  commission  is  to  be  commended 
for  this  sensible  attitude. 

In  the  few  minutes  available  at  the  closing  Mr.  I^'owle 
said  that  he  agreed  with  Mr.  Williams  that  it  would  have 
been  better  if  going  value  had  been  construed  in  the  first 
instance  as  total  value.  There  is  some  fallacy,  the  speaker 
contended,  in  the  reproduction  theory.  An  old  plant  may 
be  more  attractive  as  an  investment,  but  not  more  valu- 
able. Logic,  he  said,  may  be  carried  to  an  absurd  extreme 
in  determining  plant  valuation ;  for  instance,  in  computing 
population  the  curve  may  be  carried  back  to  a  time  when 
there  was  no  population,  and  so  the  severely  academic 
method  mav  be  made  ridiculous. 


Electric-Service   Rates  and  Municipal   Ownership. 

Mr.  C.  Ncsbitt  Duffy,  comptroller  of  i'iic  .Milwaukee 
Electric  Railway  &  Light  Company,  spoke  on  the  subject  of 
"Some  Features  of  Electric-Service  Rates  and  of 
Municipal  Ownership"  before  the  Milwaukee  company  sec- 
tion of  the  National  Electric  Light  .\ssociation  Thursday 
evening,  Nov.  23,  his  remarks  being  occasioned  by  a  series 
of  questions  on  public  utilities  recently  put  by  a  debating 
team  at  the  University  of  Wisconsin.  Mr.  Duffy  first  dis- 
cussed the  elements  which  may  affect  the  prices  charged  for 
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electric  service,  including  kind  of  plant,  distribution  system, 
class  of  service,  local  costs,  etc.,  and  then  described  briefly 
the  commercial  methods  of  the  Milwaukee  company. 

ihc  most  important  special  problem  faced  by  an  electric 
utility,  said  the  speaker,  is  that  of  increasing  its  plant,  gen- 
erating capacity  and  distribution  lines  to  keep  step  with  the 
industrial,  commercial,  civic  and  social  advancement  of  its 
comnnmity.  A  private  company  can  solve  this  problem 
better  than  a  municipality  because  it  is  not  restricted  in  the 
administration  of  its  business  by  the  limitations  of  a  city 
charter  or  other  legislative  enactments.  Again,  all  of  the 
knowledge,  experience,  ability  and  resourcefulness  at  the 
command  of  a  private  company  can  be  specialized  and  con- 
centrated on  this  problem  from  an  engineering,  executive 
and  financial  standpoint.  The  average  municipality,  on  the 
other  hand,  has  many  other  special  problems,  of  equal  or 
greater  importance  to  the  community.  These  demand  im- 
mediate attention  and  the  e.xcrcise  of  all  of  its  legislative 
and  administrative  functions,  as  well  as  its  financial  re- 
sources. 

The  establishment  of  a  municipal  street-lighting  plant  in 
Milwaukee,  for  which  bonds  are  now  being  issued,  was 
actuated,  said  Mr.  DufYy,  by  political,  not  economic,  rea- 
sons. Unfortunately,  he  added,  voters  are  not  usually 
guided  by  reasons,  but  by  political  influences  and 
prejudices,  often  founded  on  ignorance  or  misrepresentation 
of  facts. 

The  principal  weak  point  in  any  agitation  for  a  municipal 
plant,  he  went  on,  is  the  erroneous  idea  that  the  city  can 
do  its  public  lighting  at  less  cost  than  it  can  be  done  by  a 
private  company,  when  exactly  the  opposite  is  the  case. 
Taking  the  estimates  of  the  city's  engineers  in  the  Mil- 
waukee case,  the  cost  of  lamp  operation  will  be  increased 
31  per  cent,  or  $40,000  a  year,  over  the  present  contract 
with  the  private  company,  which  was  made  six  years  ago 
and  has  been  extended  temporarily. 

It  is  not  generally  known  or  understood  what  an  im- 
portant part  "fixed  charges"  play  in  the  cost  of  electric 
service,  said  the  speaker.  "Fixed  charges"  are  approxi- 
mately 60  per  cent  of  the  total  cost  of  conducting  the  busi- 
ness. "Fixed  expenses"  (fixed  operating  expenses  and 
fixed  charges)  are  approximately  80  per  cent  of  the  total 
expenses,  "variable  expenses"  being  only  20  per  cent.  This 
explains  why  a  municipal  plant  cannot  do  its  public  light- 
ing as  economically  as  a  private  plant,  and  also  why  it  is 
necessary  for  a  private  company  to  make  "minimum 
monthly  charges,"  regardless  of  whether  any  electric  energy 
is  consumed  or  not.  The  necessity  for  this  is  apparent 
when  it  is  known  that  approximately  four-fifths  of  the  total 
expense  of  conducting  the  business  is  "fixed"  and  has  to  be 
met  by  the  municipal  or  private  plant,  regardless  of  what 
the  consumption  of  electricity  or  the  income  derived  there- 
from may  be.  The  practical  advantages  of  private  owner- 
ship over  municipal  ownership  Mr.  Duffy  mentioned  thus : 

(i)  Ability  of  the  private  company  to  command  unlim- 
ited capital,  if  it  is  properly  safeguarded  and  a  reasonablv 
adequate  return  thereon  is  assured,  not  only  for  the  original 
installation  of  a  plant  and  equipment  of  the  best  type  and 
adequate  capacity  for  the  needs  of  the  community,  but  also 
for  all  necessary  additions  and  betterments  thereto,  as  well 
as  the  extension  of  the  service  and  the  development  of  the 
business,  unhampered  by  the  limitation  of  city  charters  and 
other  legislative  restrictions. 

(2)  Economy  and  superiority  of  private  service,  due  to 
the  construction  of  the  best  plant  at  the  lowest  cost  that 
money  and  skill  can  produce;  the  high  standard  of  its 
maintenance;  the  economy  and  efficiency  of  its  operation; 
the  prompt,  courteous  and  satisfactory  treatment  of  con- 
sumers, and  the  efficiency  and  stability  of  its  managers  and 
employees,  who,  immune  from  political  preferment  or 
changes,  are  selected  solely  for  their  qualifications  for  the 
discharge  of  the  duties  and  respon.sibilities  of  the  positions 
to  which  they  have  been  called. 


(3)  The  development  and  extension  of  the  business  in 
keeping  up  with  the  reasonable  needs  of  the  community  for 
enlarging  its  activities  of  every  kind — -to  the  end  that  the 
advantages  of  the  service  may  be  placed  within  the  reach 
of  the  greatest  number  of  people,  since  the  greater  the 
volume  of  the  business  the  less  the  cost  of  the  service  will 
be  to  the  users. 

There  are  other  disadvantages  of  municipal  ownership, 
said  Mr.  Duffy,  which  are  of  more  vital  importance  to  the 
public  and  more  far-reaching  in  their  ill  effects  to  the  com- 
munity than  those  already  referred  to.  One  of  these  is  the 
danger  of  rates  being  made  too  low,  owing  to  ignorance  of 
the  actual  cost  of  furnishing  the  service  or  utter  disregard 
of  what  the  cost  may  be.  The  fixing  of  rates  is  thus  some- 
times treated  not  as  an  economic  question  but  as  a  means 
to  an  end,  that  end  being  the  gaining  of  popularity  with 
the  public  for  the  purpose  of  the  political  advancement  of 
the  party  in  power.  The  fixing  of  rates  for  electric  service 
by  a  municipality  under  these  conditions  may  temporarily 
convert  a  community  to  utopianism  or  socialism,  but  there 
will  be  a  rude  awakening  when  the  users  of  the  service  are 
compelled  to  pay  higher  rates  and  the  taxpayers  are  forced 
to  make  good  financial  deficits  resulting  from  an  attempt  to 
give  something  for  less  than  it  can  be  produced. 

In  addition  to  the  practical  disadvantages  of  municipal 
ownership  briefly  referred  to,  said  Mr.  Duffy  in  closing, 
many  objections  could  be  pointed  out  from  an  ethical  stand- 
point to  show  its  absurdity,  its  impracticability,  as  well  as 
the  injustice  of  the  burdens  it  necessarily  and  eventually 
imposes  upon  a  community  without  any  compensating  ben- 
efits. 


Public  Service  Commission  News. 


NEW    HAMPSHIRE   COMMISSION. 

In  a  signed  statement  outlining  the  work  of  the  board 
since  its  establishment  in  June,  1911,  Chairman  Edward 
Niles,  of  the  commission,  points  out  that  the  amount  of 
business  already  brought  before  the  board  shows  clearly 
that  there  is  a  public  demand  in  the  State  for  its  services. 
Among  electrical  and  related  matters  which  have  been 
brought  forward  are  the  inadequacy  of  telephone  service; 
poor  quality  and  excessive  price  of  gas ;  consolidation  oi 
telephone  companies;  capitalization  of  electric  companies 
and  location  of  lines ;  assessment  of  land  damages  causec 
by  overhead  circuits;  street-railway  fares  and  schedules 
and  the  extension  of  telephone  and  electric-lighting  sys 
terns  into  additional  municipalities.  The  statement  in 
dicates  that  not  a  single  case  where  the  price  or  quality  0 
electric  service  has  been  questioned  has  been  brought  be 
fore  the  board,  pointing  to  a  state  of  unusual  harmony 
between  the  central  stations  and  their  customers. 

WISCONSIN   COMMISSION. 

In  a  decision  in  the  matter  of  an  action  to  restrain  th' 
Railroad  Commission  from  enforcing  the  penalty  provision 
for    a   non-compliance   with    the    provisions   of   the   publi 
utilities  law  by  the   Cawker   Building  Company,  of    Mil 
waukee,  the  Supreme  Court  recently  held  that  the  respon 
dent   company  was   not   a   public   utility,  and  consequent! 
not  subject  to  commission  jurisdiction.    The  Cawker  Build       ^^ 
ing  Company  is  the  owner  of  the  Cawker  Building  in  th        ^ ' 
city  of  Milwaukee.    When  the  building  was  erected  a  steai 
plant   was    installed   to    provide   heat,    lighting   and   mote 
service  for  the  benefit  of  the  tenants.    It  was  subsequenfl 
found   that   to   operate   economically   it    was  necessary  t 
utilize  the  full  capacity  of  the  plant.     To  do  this  it  w; 
necessary    to    dispose    of    the    surplus    energy,    which    w; 
done  by  contract  with  three  adjoining  manufacturing  coi 
cerns.    This  energy  was  sold  in  competition  with  a  publ 
utility   operating   under   commission   regulation   and   undi 
an  indeterminate  permit  granted  by  the  commission. 
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The  commission  took  the  ground  that  the  Cawker  Building 
Company  was  a  public  utility  according  to  its  interpreta- 
tion of  the  statutes.  In  its  decision  the  court  heUl  that  the 
mere  furnishing  of  energy  by  a  private  individual  or  cor- 
poration to  a  few  neighbors  in  the  vicinity  did  not  make 
that  concern  a  public  utility  either  under  the  letter  or  under 
the  spirit  of  the  law.  In  the  present  case  it  was  held  that 
the  furnishing  of  energy  was  incidental  merely  and  limited 
to  the  concerns  in  question.  The  court  did  not  attempt  to 
define  or  to  fix  a  standard  as  to  what  constituted  a  public 
utility  under  the  law.  but  was  of  the  opinion  that  each  case 
must  depend  upon  the  circumstances  involved.  This  de- 
cision is  not  entirely  satisfactory  to  the  commission,  for  the 
reason  that  it  does  not  fix  the  status  of  the  many  similar 
concerns  now  doing  business  in  competition  with  existing 
commission-controlled  utilities.  These  smaller  concerns 
are  of  every  gradation  in  size,  and  apparently  it  will  take  a 
number  of  years  for  the  commission  to  learn  over  which 
ones  it  has  jurisdiction. 

The  commission  has  refused  to  change  its  previous  order 
in  the  case  of  the  city  of  Neenah  versus  the  Wisconsin 
.Traction,  Light,  Heat  &  Power  Company,  on  a  rehearing 
of  the  case  applied  for  by  the  respondent  on  the  ground 
that  it  had  additional  evidence  concerning  the  plant  valua- 
tion. In  the  testimony  at  the  rehearing  the  company 
claimed  that  the  valuation  of  $320,000,  upon  which  the 
jCommission  based  its  previous  order  of  a  25  per  cent  rate 
reduction,  is  lower  by  more  than  $300,000  than  the  actual 
price  paid  for  the  original  property  and  the  subsequent 
additions.  The  company  based  its  claim  upon  the  fact  that 
>vhen  the  various  properties  now  consolidated  by  the  re- 
spondent were  acquired  the  total  amount  paid,  including 
■ubsequent  improvements,  was  $663,570,  or  a  value  of  $557,- 
i97,  exclusive  of  improvements.  The  commission's  valua- 
ion  was  based  upon  the  value  of  the  physical  properties  at 
he  time  of  the  consolidation,  but  the  value  upon  which  the 
iormer  rate  order  was  based  was  higher  than  the  physical 
raluation. 

According  to  the  facts  in  the  case,  the  approximate 
physical  value  of  the  entire  property  purchased  with  the 
•557,000  of  securities  would  reach  about  $266,185,  of  which 
bout  $219,630  was  assignable  to  the  gas  plant.  The  com- 
lission  held  that  a  price  over  $500,000,  if  such  price  was 
aid  for  the  respondent's  gas  plant,  did  not  represent  a 
easonably  prudent  investment  upon  all  of  which  the 
espondent  is  now  entitled  to  earn.  The  average  invest- 
jent  in  gas  plants  of  similar  size  in  the  State  per  thousand 
ubic  feet  of  gas  sold  is  $5.11,  with  a  maximum  of  $8.51. 
'his  figure,  based  upon  the  respondent's  alleged  valuation. 
ould  be  $12.87.  All  facts  in  the  case,  including  the  earn- 
ig  value  of  the  plant  as  based  upon  past  operations,  tend 
1  the  conclusion  that  the  plant  when  purchased  was  worth 
ir  less  than  the  amount  now  alleged  to  have  been  paid, 
he  commission  was  inclined  to  the  opinion  that  the  securi- 
es  paid  over  as  a  consideration  for  the  property  did  not 
{present  or  even  approach  in  value  the  amount  shown  by 
leir  faces.  Whether  the  company  is  over-capitalized  or 
hether  the  excess  in  price  over  a  reasonable  value  was 
jtually  paid  and  represented  an  unfortunate  investment 
as  considered  immaterial,  and  the  commission  was  de- 
iJedly  of  the  opinion  that  such  over-capitalization  or  over- 
I  vestment  should  not  be  saddled  upon  the  respondent's 
"nsumers.  The  case  was  dismissed  and  the  company 
idered  to  put  into  immediate  effect  the  rate  schedule  as 
I      <ntained  in  the  commission's  previous  order. 

OHIO   CO.MMISSION. 

The  Ohio  Public  Service  Commission  has  before  it  now 
t:  question  of  whether  the  small  mutual  telephone  com- 
fiies  are  entitled  under  the  new  law  to  interchange  of 
biiness  and  physical  connections  with  the  regular  com- 
plies. It  seems  that  on  the  surface  the  law  provides  for 
t  ^.   but   the   independent   companies   of   the    State   have 


joined  hands  and  declare  they  will  fight  the  matter  through 
the  Supreme  Court  rather  than  allow  these  small  companies 
to  force  this  point  where  the  large  companies  do  not  desire 
it.  On  the  other  hand,  it  is  charged  that  it  has  not  been 
so  long  ago  since  the  large  companies  were  seeking  this 
business  with  considerable  anxiety.  The  Kilbourn  Mutual 
Telephone  Company  has  asked  the  commission  to  order  the 
New  Ashley  Telephone  Company,  the  Citizens'  Telephone 
Company  of  Delaware  and  the  Sunbury  &  Galena  Tele- 
phone Company  to  permit  interchange  of  service,  and  the 
hearings  took  place  before  the  commission  last  week. 

In  regard  to  this  matter  H.  P.  Folsom,  vice-president  of 
the  Citizens'  Telephone  Company,  of  Circleville,  said  that 
if  it  is  decided  that  the  mutual  companies  may  force  inter- 
change of  service  the  larger  companies  will  be  forced  to 
maintain  them  as  well  as  their  own  systems,  as  they  are 
poorly  equipped  and  are  not  kept  in  proper  repair  to  take 
care  of  the  service.  If  they  are  forced  to  pay  a  proper 
rate  on  interchange  of  service,  he  said,  they  could  not 
exist.  Mr.  Folsom  argued  that  it  would  be  a  very  one- 
sided arrangement  and  that  the  independent  companies 
will  fight  through  the  Supreme  Court  to  annul  the  portions 
of  the  new  law  pertaining  to  the  interchange  of  service  if 
the  commission  decides  that  the  mutual  companies  have  the 
right  to  force  this  issue. 

The  Bucyrus  Light  &  Power  Company  has  filed  a  com- 
plaint with  the  commission  asserting  that  the  service  rate 
fixed  by  the  Council  of  Bucyrus  is  unfair.  The  ordinance 
fixing  the  rate  was  enacted  some  tim«  before  the  public 
utilities  law  was  passed,  and  the  city  contended  in  the 
hearing  last  week  that  the  commission  had  no  authority  to 
interfere  for  this  reason.  It  is  possible  that  the  case  will 
be  taken  into  the  courts,  no  matter  what  the  decision  of 
the  commission  may  be. 

A  petition  is  being  signed  at  Hamilton  asking  the  com- 
mission to  take  steps  to  compel  the  Cincinnati  &  Suburban 
Bell  Telephone  Company  to  permit  subscribers  of  the 
Home  Telephone  Company  of  Hamilton  to  use  its  toll  lines 
under  the  public  utilities  law.  The  petition  has  been  signed 
bv  many  prominent  business  men  of  the  place. 

The  commission  has  issued  authority  to  the  Springfield 
&  Washington  Electric  Railway  Company  to  issue  $200,000 
stock  at  par  and  $300,000  of  thirty-year  bonds  to  be  sold  at 
not  less  than  $85.  This  is  perhaps  the  first  instance  in 
Ohio  where  this  class  of  stock  has  been  sold  at  par.  It  is 
said  that  this  road  will  be  extended  from  South  Charleston 
to  Washington  Court  House  at  once. 

The  commission  has  sent  notices  to  360  public-utility 
companies  to  file  their  tariff  charges  and  service  rates  at 
once  or  expect  punishment.  These  should  have  been  filed 
by  Oct.  I,  but  because  of  the  newness  of  the  law  allow- 
ances have  been  made.  If  within  a  reasonable  time  this 
information  has  not  been  filed  the  names  of  the  companies 
will  be  certified  to  the  Attorney-General  for  action.  The 
fine  is  $1,000,  and  each  day  of  omission  may  be  construed 
as  a  separate  offense. 

MASSACHUSETTS   COMMISSION. 

The  Fitchburg  Gas  &  Electric  Light  Company  has  ap- 
plied to  the  Gas  &  Electric  Light  Commission  for  authority 
to  increase  its  capital  stock  by  an  amount  not  exceeding 
$131,350,  covering  2627  shares  of  the  par  value  of  $50  each, 
such  new  stock  or  the  proceeds  from  its  sale  to  be  used 
in  paying  floating  indebtedness  already  incurred  for  new 
construction,  extensions  and  permanent  improvements  and 
in  meeting  the  cost  of  additional  plant  and  propertv  re- 
quired in  the  company's  business.  The  directors  have  de- 
termined a  price  of  $85  per  share  at  which  the  new  stock 
is  to  be  offered  to  existing  stockholders,  subject  to  the 
board's  review.  The  amount  of  money  estimated  as  neces- 
sary for  the  purposes  of  the  issue  is  about  $223,295. 

The  Haverhill  Electric  Company  has  petitioned  the  board 
for  the  right  to  issue  additional  capital  stock  of  the  par 
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value  of  $111,700,  covering  1117  shares  at  $100  each,  the 
price  fixed  by  the  directors  being  $130  per  share,  the  esti- 
mated amount  required  for  purposes  similar  to  the  Fitch- 
burg  petition  being  $145,210. 

The  Maiden  Electric  Company  has  petitioned  the  board 
for  authority  to  issue  2070  adtlitional  shares  of  stock  of  the 
par  value  of  $100  each,  the  money  to  be  devoted  to  meeting 
the  cost  of  extensions  and  improvements  and  liquidating 
floating  indebtedness.  The  directors  have  fixed  the  price 
of  the  stock  at  $145  per  share,  about  $300,150  being  re- 
quired by  the  company. 

The  Maiden  &  Melrose  Gas  Light  Company  has  peti- 
tioned the  board  for  authority  to  issue  additional  stock  of 
the  par  value  of  $40,000  and  to  consolidate  with  the  Peo- 
ple's Gas  Light  Company,  of  Stoneham. 

The  Springfield  Gas  Light  Company  has  applied  to  the 
commission  for  the  right  to  issue  additional  stock  to  the 
par  value  of  $135,000,  to  meet  the  cost  of  extensions  and 
improvements ;  for  authority  to  issue  new  stock  to  the  par 
value  of  $111,000,  for  consolidating  with  the  Chicopee  Gas 
Light  Company,  and  for  permission  to  consolidate  the  lat- 
ter organization. 

The  Boston  Transit  Commission  recently  gave  a  hearing 
regarding  the  location  and  character  of  the  westerly  ter- 
minus of  the  new  subway  to  be  built  through  the  Back  Bay 
district  of  Boston  in  place  of  the  so-called  Riverbank  sub- 
way. The  new  subway,  which  will  run  mainly  under  Boyls- 
ton  Street,  will  be  built  in  the  near  future  by  the  Boston 
Transit  Commission,  and  will  cut  down  the  running  time 
of  electric  cars  from  westerly  suburbs  of  Boston  in  and  out 
of  the  city  proper  about  ten  minutes. 

Hearings  have  been  continued  during  the  past  week  be- 
fore the  Railroad  Commission  upon  the  detailed  locations 
desired  by  the  Boston  &  Eastern  Electric  Railroad  Com- 
pany, which  has  been  authorized  by  the  Legislature  to  build 
a  high-speed  line  between  Post  Office  Square,  Boston,  and 
the  north  shore  district  of  Lynn  and  Salem.  Interest  has 
centered  upon  a  route  through  the  large  manufacturing  city 
of  Lynn.  The  original  plans  of  the  company  called  for 
the  building  of  a  semi-subway  for  underground  electric  op- 
eration through  West  Lynn.  At  the  latest  hearing  the 
company  agreed  to  a  route  beneath  Lynn  Common  or 
North  Common  Street,  which  will  bring  the  benefits  of  the 
road  nearer  the  business  center  of  the  city. 

An  important  hearing  was  held  by  the  Railroad  Com- 
mission on  Nov.  23.  at  which  the  Boston  Elevated  Railway 
Company  appeared  on  behalf  of  the  establishment  of  an 
electric  express  and  freight  service  on  its  surface  lines 
in  Boston.  Over  300  persons  of  high  official  and  private 
position  appeared  in  support  of  the  project. 

NEW  YORK  COMMISSION. 

The  Public  Service  Commission.  Second  District,  has  re- 
ceived an  application  from  the  Lewiston  &  Lake  Ontario 
Shore  Power  Company  for  permission  to  exercise  fran- 
chises in  the  villages  of  Lewiston  and  Youngstown  and  the 
towns  of  Porter  and  Lewiston,  and  for  permission  to  begin 
construction  of  its  plant  and  system  for  transforming  and 
distributing  electricity  for  all  purposes.  The  applicant  com- 
pany proposes  to  purchase  electricity  which  is  for  sale 
throughout  the  towns  of  Lewiston,  Porter  and  Wilson, 
Niagara  County,  from  the  Niagara,  Lockport  &  Ontario 
Power  Company,  and  asks  the  commission  to  authorize 
the  sale  of  $25,000  of  stock,  the  proceeds  to  be  used  to 
acquire  the  necessary  real  and  personal  property  for  right- 
of-way,  distribution  system,  transformer  stations  and  equip- 
ment. Substations  will  be  located  in  Lewiston,  Youngstown 
and  Ransomville.  A  hearing  on  this  matter  has  been  ap- 
pointed to  be  held  at  Buffalo  on  Dec.  i. 

The  commission  has  received  a  complaint  from  George 
Duchscherer,  proprietor  of  the  Hotel  Touraine  in  Buffalo, 
alleging  that  the  New  York  Telephone  Company  has  re- 
fused to  connect  its  trunk  lines  operated  in  connection  with 


a  switchboard  of  that  company  in  one  building  of  the 
hotel  with  the  lines  of  the  Federal  Telephone  &  Telegraph 
Company  at  its  switchboard  in  another  building,  in  order 
to  enable  the  hotel  to  give  its  patrons  service  over  the  lines 
of  both  companies  from  the  single  instrument  in  their 
rooms.  The  complaint  has  been  served  upon  the  company 
and  an  answer  is  required  by  the  commission  within 
twenty   days. 


CURRENT    NEWS   AND    NOTES. 


Baltimore  A.  I.  E.  E.  Meeting. — The  November  meet- 
ing of  the  Baltimore  Section  of  the  American  Institute  ol 
Electrical  Engineers  was  held  in  the  Physical  Labora 
tory  of  Johns  Hopkins  University  on  Friday  evening,  Nov 
24,  at  which  a  paper  entitled  "Photography  with  Invisibh 
Rays"  was  presented  by  Prof.  R.  W.  Wood,  of  the  univer 
sity.  By  invitation  many  members  of  the  Engineers'  Qui 
of  Baltimore  were  present. 

*     *     * 

Edison  Would  Refuse  Nobel  Prize. — At  the  annua 
meeting  of  the  John  Ericsson  Memorial  Society  of  Swedis 
Engineers  Mr.  Edward  H.  Johnson,  the  former  busines 
associate  of  Mr.  Thomas  A.  Edison,  stated  that  the  gres 
inventor  would  refuse  the  Nobel  prize  if  offered  to  hin 
He  added  that  Mr.  Edison  thoroughly  appreciated  th 
honor  attached  to  the  award  of  the  prize,  but  believed  th; 
it  should  be  bestowed  upon  those  who  otherwise  woul 
not  have  sufficient  means  to  develop  their  work  commei 
cially  and  make  it  profitable  to  the  world. 


N.  E.  L.  a.  Convention  Arr.\ngements. — During  tl: 
National  Electric  Light  Association  convention  to  be  hel 
in  the  state  armory  at  Seattle  June  9  to  15,  1912,  an  in 
pressive  exhibit  will  be  made  of  electrical  apparatus,  ; 
has  been  done  in  former  years.  The  floor  area  to  1 
devoted  to  the  exhibition  will  be  about  8000  sq.  ft.  Tl 
convention  hall  in  which  the  meetings  will  be  held  w: 
have  about  6000  sq.  ft.  of  floor  area  in  addition  to  a  ga 
lery.  Two  other  large  rooms  are  available  for  the  parall 
sessions  which  will  be  conducted  according  to  the  pi; 
used  so  successfully  in  New  York.  Long  before  the  co 
vention  date  the  total  membership  will  have  passed  il 
10,000  mark,  which  it  is  now  approaching  steadily  ai 
rapidly. 


Conference  of  Hodenpyl,  Hardy  &  Company's  Oper.a 
iNG  Officials. — Operating  officials  of  the  Union  Railwa 
Gas  &  Electric  Company  and  the  Commonwealth  Pow< 
Railway  &  Light  Company,  which  operate  in  Wiscons 
and  Michigan  respectively  and  are  under  the  manageme 
of  Hodenpyl,  Hardy  &  Company,  7  Wall  Street,  New  Yo 
City,  met  at  the  Hotel  Sherman,  Chicago,  Nov.  13-16  i 
elusive,  for  conference  on  matters  relating  to  operati 
of  the  various  properties.  About  100  were  present, 
eluding  the  staffs  of  the  New  York  and  Detroit  offic 
Papers  were  presented  on  operating  and  accounting  si 
jects,  and  a  very  valuable  address  was  made  by  Mr.  C 
Winslow,  of  the  United  States  Forestry  Commission,  upi 
the  preservation  of  wood  ties  and  poles.  A  dinner  v  > 
held  on  Wednesday  evening,  Nov.  15.  The  sessions  W' : 
highly  interesting  and  beneficial  throughout,  and  it  ^ 
planned  to  make  the  conference  an  annual  affair.  Anic,' 
those  in  attendance  at  the  sessions  were  Messrs.  Bern:  i 
C.  Cobb,  president  of  the  underlving  companies;  Willi' 
H.  Barthold,  E.  J.  Bechtel  and  William  M.  Eaton,  vi - 
presidents ;  H.  G.  Kessler,  general  auditor,  and  S.  E.  Wc  , 
assistant  secretary  and  assistant  treasurer. 
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Additional  High-Pressure  Fire  Pumps  fok  Xew  York 
City. — The  city  of  Xew  York  is  now  installing  an  addi- 
tional high-pressure  motor-driven  fire  pump  in  each  of  its 
two  pumping  stations,  making,  when  completed,  six  such 
pumps  in  each  station.  The  buildings  were  originally  laid 
out   for  eight   pumps. 

*     «     * 

C'oMMONWE.vLTii  Edison  Sectio.v,  X.  K.  L.  A. — Mr.  H. 
M.  Byllesby  is  scheduled  to  address  the  Commonwealth 
Edison  Section  of  the  National  Electric  Light  Association 
in  Chicago  on  Dec.  5.  This  will  be  the  first  of  a  series  of 
meetings  at  which  the  members  of  the  section  will  listen  to 
addresses  by  prominent  public-service  executives,  including 
Mr.  Samuel  Insull.  Mr.  B.  E.  Sunnv  and  Mr.  B.  I.  Budd. 


Meeting  of  the  Sckaxto.n  Compa.w  Section. — The 
'  regular  monthly  meeting  of  the  Scranton  Company  Sec- 
tion of  the  N.  E.  L.  A.  was  held  in  the  Board  of  Trade 

Building,  Scranton.  Pa.,  on  Nov.  23,  the  attendance  being 
over  200.  The  speaker  of  the  evening  was  Mr.  T.  C. 
,  .Martin,  who  spoke  of  the  work  of  the  N.  E.  L.  A.  through- 
:OUt  the  country.  One  of  the  features  of  the  meeting  was 
,3  demonstration  of  first-aid-to-the-injured  work  bv  repre- 
'sentatives  from  the  Brisbin  colliery.  Mr.  H.  L.  Badger 
also  addressed  the  gathering,  taking  as  his  topic  "Results 
!of  Organization,  Both  Social  and  Technical,  with  the  Bell 
.Telephone    Company."      Entertainment    and    refreshments 

>Te  provided  at  the  close  of  the  meeting. 


Los  Angeles  A.  L  E.  E.  Section. — The  regular  monthly 
.Tieeting  of  the  Los  Angeles  Section  of  the  American  In- 
;-titute  of  Electrical  Engineers  was  held  Nov.  21,  with  an 
jittendance  of  about  seventy-five  local  members  and  visit- 
ers. Prof.  Harris  J.  Ryan.  Leland  Stanford  University, 
)resented  a  paper  entitled  "Polarity  in  Polyphase  Current 
Tircuits."  accompanied  by  many  diagrams.  Prof.  R.  W. 
?orenson,  of  Throop  Polytechnic  Institute,  Pasadena,  dis- 
.ussed  the  paper  and  pointed  out  the  practical  use  of  the 
.lethod  in  calculations  in  regular  practice,  relating  particu- 
arly  to  compensators  or  auto-transformers.  The  next 
.egular  meeting  of  the  local  section  will  be  held  on  Dec. 

9,  when  the  subject  of  "Public  Service"  will  be  discussed 
y  Mr.  T.  B.  Comstock.  engineer  of  the  Board  of  Public 

'tilities.  Los  Angeles,  and  by  Mr.  Paul  Shoup,  vice-presi- 

ent  and  general  manager  of  the  Pacific  Electric  Railway 

ompany. 

*     *     « 

Electrical  Show  at  Los  .-Xxgeles,  Cal. — The  Los 
:ngeles  Electrical  Exposition  opened  in  the  Shrine  .^udi- 
irium  Nov.  25,  with  approximately  eighty  exhibitors. 
mong  these  are  the  United  States  government,  which  has 
'ur  exhibits,  including  a  most  interesting  collection  of  mod- 
'  from  the  Smithsonian  Institution,  and  the  Southern  Cali- 
rnia  Edison  Company,  which  occupies  a  prominent  booth 
the  building.  The  usual  arrav  of  vacuum  cleaners  and 
her  labor-saving  and  domestic  appliances  are  on  exhibi- 
•n.  as  well  as  models  of  many  of  the  best  known  electric 
Triages  on  the  market.  The  electrical  decorations  are 
irticularly  effective  and  striking,  more  so  than  would  have 
'en  possible  had  the  original  intention  of  holding  the  ex- 
isrtion  in  Fiesta  Park  been  carried  out.  The  attendance 
<  the  opening  night  was  all  that  could  be  desired.  The 
^w  will  remain  open  till  Dec.  9. 


xtent  Office  Delays. — Hon.  E.  B.  Moore,  commis- 
"<?r  of  patents,  in  his  annual  report  just  issued  makes 
■rong  appeal  for  the  enactment  of  legislation  requiring 
'  an  application  for  a  patent  shall  be  prosecuted  within 


SIX  muiulis  of  any  action  of  the  Patent  Office.  A  hill  to* 
this  effect  was  introduced  into  Congress,  but  was  strongly 
opposed  by  some  patent  attorneys.  The  present  period 
within  which  the  applicant  is  allowed  to  amend  is  one 
year,  and  under  the  existing  practice  there  have  been 
many  instances  of  cases  being  amended  just  within  the 
one-year  limit  in  order  to  keep  them  alive,  they  thus 
serving  as  dragnets  in  many  cases  to  Catch  inventions 
along  similar  lines  which  may  be  subsequently  applied  for, 
thereby  involving  inventors  in  expensive  interference  pro- 
ceedings. The  commissioner  states  that  the  office  has 
been  severely  criticised  recently,  especially  in  the  last  year 
or  two,  for  allow^ing  applications,  particularly  those  owned 
by  corporations,  to  rest  in  the  oflice  for  such  long  periods 
as  really  to  have  the  effect  of  extending  the  patent  period 
in  case  such  applications  are  later  passed  to  issue.  In- 
structions, he  says,  have  been  repeatedly  given  to  the 
examining  corps  to  get  rid  as  far  as  possible  of  all  such 
cases  as  are  delayed  apparently  by  the  applicant  or  his 
attorney,  and  had  this  bill  passed  it  would  have  almost 
entirely  overcome  the  criticism  against  the  office. 
♦     *     * 

Philadelphia  N.  E.  L.  A.  Company  Section. — On 
Nov.  2  the  Comedy  Company  of  the  accounting  depart- 
ment branch  of  the  Philadelphia  Electric  Company  N.  E. 
L.  A.  Section  cut  loose  from  staid  Quaker  ways  and  the 
theories  of  higher  accounting  and  presented  the  comedy 
farce  "Her  Gloves"  to  an  appreciative  audience  of  more 
than  500  persons.  .\  dance  followed  and  was  a  very  en- 
joyable part  of  the  evening's  entertainment.  .\t  the  No- 
vember meeting  of  the  commercial  branch  the  subject 
"Salesmanship  from  an  Insurance  Man's  Standpoint"  was 
presented  by  Mr.  Frederick  C.  Jones,  of  the  Equitable  Life 
Assurance  Company.  Mr.  Jones  called  attention  to  many 
points  of  similarity  in  the  work  of  the  insurance  man  and 
the  light  and  power  salesman,  indicating  methods  of  ap- 
proach and  the  necessity  not  only  of  studying  the  pros- 
pective customer  from  a  business  viewpoint  but  also  of  be- 
coming thoroughly  familiar  with  his  individual  habits  as 
a  means  of  securing  that  first  attention  which  means  so 
much  in  salesmanship.  At  a  meeting  of  the  meter  depart- 
ment branch  on  Nov.  3  Mr.  John  V.  Matthews  presented  a 
paper  on  "Three-Phase  Systems  and  the  Measurement  of 
Power."  in  which  economy  of  operation  and  theory  of 
distribution  were  thoroughly  covered.  At  the  regular 
meeting  of  the  accounting  department  branch  Mr.  Byron 
B.  Smith  presented  a  paper  on  "'Accounting  for  Purchases," 
which  laid  stress  on  the  importance  of  co-operation  on  the 
part  of  all  who  in  any  way  become  involved  in  the  using 
of  material,  to  the  end  that  job  and  storehouse  records  may 
be  accurately  kept  and  that  all  may  be  traced  through  the 
accounting  records.  Mr.  Smith  convinced  his  hearers  that 
departmental  whims  and  "red  tape"  are  not  carried  beyond 
the  point  of  necessary  information.  The  monthly  general 
meeting  of  the  section  was  held  on  Nov.  20,  with  Dr.  C.  P. 
Steinmetz  as  guest.  Previous  to  the  meeting  Dr.  Stein- 
metz  was  entertained  at  an  informal  dinner,  about  sixtv 
members  and  guests  attending.  At  the  meeting  the  sub- 
ject of  "The  Effect  of  Reactance  on  Alternating-Current 
Circuits  and  Apparatus"  was  treated  by  Dr.  Steinmetz,  the 
discussion  being  participated  in  by  Mr.  Snook,  of  the 
American  Institute  of  Electrical  Engineers,  and  Mr.  A.  R. 
Cheyney,  of  generating  station  "A."  At  the  December 
meeting  Mr.  A.  H.  .-Armstrong  will  address  the  section  on 
"The  Coming  of  the  Electric  Locomotive."  The  death  of 
Mr.  Caryl  D.  Haskins  has  caused  much  sadness  among  his 
many  friends  in  the  Philadelphia  Electric  Company  Section. 
He  was  an  honorary  member  of  the  Metermen's  .Society. 
and  that  body  has  passed  a  resolution  deploring  his  un- 
timely death.  Mr.  Haskins  was  to  have  addressed  the 
Philadelphia  Electric  Company  Section  at  the  February 
meeting  next  year. 
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Gasoline  Street  Lighting  in  Chicago. — By  an  order 
of  the  City  Council  of  Chicago,  Mr.  Carroll,  city  electrician, 
has  been  authorized  to  accept  the  bid  of  the  American  De- 
velopment Company  to  supply  gasoline  street  lighting  for 
the  year  ending  Aug.  31,  1912,  at  the  rate  of  $26.64  per 
lamp  per  year. 

*  *     * 

Federal  Relation  to  Water-Power  Develop.ment. — • 
Mr.  Walter  L.  Fisher,  Secretary  of  the  Interior,  is  re- 
ported to  have  said,  in  addressing  the  National  Water- 
ways Commission  in  Washington,  D.  C,  on  Nov.  23,  that 
the  government  should  take  no  steps  to  prevent  the  de- 
velopment of  water-powers  by  private  corporations  plan- 
ning to  utilize  the  energy  by  electricity.  Rather,  the  Sec- 
retary is  quoted  as  saying,  federal  regulation  should  be 
made  strong  enough  to  protect  the  public  interest.  In- 
vestors should  be  assured  of  a  sufficient  return  to  attract 
capital  toward  hydroelectric  development. 

*  *     * 

Electric  Service  on  the  Canal  Zone. — As  the  Balboa 
power  station  of  the  Canal  Zone  on  the  Isthmus  of  Panama 
has  been  overloaded  to  the  extent  of  about  20  per  cent,  the 
load  from  the  villages  of  Corozal  and  Diablo  has  been 
transferred  from  that  power  house  to  the  one  at  Miraflores. 
The  Balboa  plant,  supplying  all  the  electric  light  and  power 
for  Balboa,  East  Balboa  and  Ancon,  is  a  temporary  plant 
and  will  be  dismantled,  according  to  the  present  plan, 
within  two  years.  The  Miraflores  plant,  on  the  other  hand, 
will  be  permanent.  The  Balboa  plant  supplies  alternating 
current  at  60  cycles,  while  the  output  of  the  Miraflores 
station  is  at  25  cycles. 

Proposed  Cleveland  Municipal  Plant. — Mayor-elect 
Newton  D.  Baker  of  Cleveland,  Ohio,  has  opposed  imme- 
diate arrangements  for  the  issue  of  $2,000,000  bonds  for 
the  erection  of  a  new  municipal  lighting  plant,  as  provided 
by  vote  at  the  recent  election.  Mr.  Baker  seems  to  have 
plans  of  his  own  in  regard  to  this  matter  and  has  even  re- 
fused the  aid  of  the  present  city  administration  in  getting 
information  on  what  has  been  done  by  the  two  small 
plants  already  in  operation.  The  trouble  probably  lies  in 
the  fact  that  he  does  not  want  the  present  City  Council  to 
take  any  action  upon  the  matter.  It  is  probable  that  nego- 
tiations will  be  resumed  between  the  Cleveland  Electric 
Illuminating  Company  and  the  Cleveland  Railway  Com- 
])any  whereby  the  additional  pow-er  needed  for  the  opera- 
tion of  the  railway  lines  may  be  purchased  from  the  former 
company's  large  new  station.  These  negotiations  were 
begun  a  year  ago,  but  the  illuminating  company's  figures 
were  then  considered  too  high.  Vice-president  Scovil 
stated  a  few  days  ago  that  the  figures  were  not  final  and 
that  the  average  price  would  depend  upon  the  load- factor. 

*  *     * 

Proposed  Municipal  Plant  for  Toledo,  Ohio. — Coun- 
cilman John  B.  Merrill,  chairman  of  the  street-railway 
committee  of  the  City  Council  at  Toledo,  Ohio,  has  an- 
nounced that  as  soon  as  the  new  councilmen  take  their 
:seats  he  will  introduce  legislation  providing  for  the  estab- 
lishment of  a  municipal  lighting  plant  in  that  city.  He 
has  arrived  at  this  decision,  he  says,  because  the  Toledo 
Railways  &  Light  Company  is  contesting  the  ordinance 
providing  for  a  rate  of  8  cents  per  kw-hour,  with  a  dis- 
count of  I  cent.  Mr.  Merrill  has  stated  that  he  believes 
the  city  can  operate  a  plant  that  will  furnish  energy  to  the 
small  consumer  at  5  cents  per  kw-hour  and  to  the  manu- 
facturer at  2  cents,  and  he  cites  the  plants  at  Columbus, 
Ohio,  and  Pasadena,  Cal.,  as  examples  of  what  can  be 
done.  Should  this  legislation  be  introduced  it  will  prob- 
ably have  to  be  put  to  a  referendum  vote  in  the  fall  of 
1912,  in  case  such  a  vote  is  demanded.  Mr.  Merrill  be- 
lieves that  a  plant  to  cost  half  a  million  dollars  will  serve 
the  purpose  and  that  it  can  be  operated  in  connection  with 


the   water-works   system.      City    Solicitor    Schreiber   stated 
that  a  bond  issue  can  be  voted  upon  at  a  special  election. 

*  *     * 

Cathode-Ray  Telephotograph. — In  his  presidential  ad- 
dress before  the  Rontgen  Society  Mr.  A.  A.  Campbell 
Swinton  described  the  operation  of  a  proposed  arrangement 
for  transmitting  pictures  electrically.  Both  the  transmit- 
ting and  the  receiving  apparatus  would  consist  of  a  cathode- 
ray  tube,  with  arrangements  for  deflecting  the  ray  through 
ten  vibrations  per  second  in  a  vertical  direction  and  1000 
vibrations  per  second  in  a  horizontal  direction.  In  each 
case  the  ray  plays  over  a  screen  divided  into  a  large  num- 
Ijer  of  separate  parts.  At  the  transmitting  station  the  ray 
would  receive  charges  varying  according  to  the  luminosity 
of  the  parts  of  the  screen  over  which  it  played,  each  part 
being  active  photo-electrically.  The  charges  passing  to 
the  line  wire  affect  the  cathode  ray  at  the  receiving  station 
and  correspondingly  vary  the  luminosity  of  the  fluorescent 
screen,  over  which  the  ray  plays  completely  ten  times  per 
second,  in  synchronism  with  the  ray  at  the  sending  station. 

*  *     * 

Patent  Office  Examiners. — The  commissioner  of  pat- 
ents, Hon.  E.  B.  Moore,  in  his  annual  report  just  made 
public,  pays  a  strong  tribute  to  the  present  force  of  Patent 
Office  examiners.  The  examining  corps  to-day  is,  he  says, 
made  up  entirely  of  men  who  have, been  graduated  from  1 
various  technical  colleges  and  schools,  and  they  possess  a 
very  thorough  foundation  of  knowledge  when  they  enter 
the  office  through  the  competitive  examinations.  With  but 
a  few  exceptions  they  all  take  courses  at  some  of  the  law 
colleges  of  Washington  which  provide  night  sessions,  with 
the  result  that  in  about  four  years  of  service  they  become 
graduates  and  are  admitted  as  members  of  the  bar,  both  in 
general  and  in  patent  law.  The  commissioner  regrets, 
however,  that,  although  the  salaries  have  been  materially 
increased  in  the  past  three  years,  he  has  been  unable  to  : 
hold  as  great  a  percentage  of  this  specially  trained  class 
of  men  as  is  desirable  to  obtain  the  best  possible  aggregate 
eflSciency.  There  is  still  a  certain  percentage  that  sepa-  1 
rates  from  the  service  after  a  comparatively  short  period 
— generally  when  they  have  become  most  valuable.  This 
is  on  account  of  the  low  salaries  as  compared  with  the 
inducements  offered  by  the  large  corporations  and  estab- 
lished law  firms. 

*  *     * 

The    Captain   John    Ericsson    Memorial    Society   of 
Swedish   Engineers.- — In   1907  a  score  of  Swedish  engi- 
neers founded  a  society  called  the  Captain  John  Ericsson 
Memorial   Society   of   Swedish   Engineers.     The   object  of 
the   society   as   stated    in   its   constitution   is   to   honor  the 
memory  of  John  Ericsson,  and  to  maintain  and  promote 
the  good  reputation  of  Swedish  engineers.     The  society, 
which  now  has  about  150  members,  is  actively  engaged  in 
collecting  articles  of  all  kinds  which  in  any  way  relate  to 
John  Ericsson's  work.     Much  interest  in  its  work  has  been 
shown,    and    valuable    assistance    has    been    rendered    b\ 
American   engineers.     Realizing   the   importance   and   thf 
desirability  of  closer  connections  with  the  American  engi 
neers,  the  society  at  a  recent  meeting  established  a  new 
class  of  members  called  associates  who  may  be  engineer: 
of  any  nationality.     At  the   same   meeting  it  was  decide( 
that  the  society  shall  have  a  monthly  dinner  at  which  ; 
lecture  shall   be   delivered   or  other  intellectual  entertain 
ment  provided.     The  desire  of  the  society  is  to  stimulat 
interest  in  its  work  and  bring  together  the  Swedish  ani 
American    engineers    sociallv    and    professionally    and    t 
work  with   united   forces  not  only  to  honor  the  memor 
of  a  great  Swedish-American,  but  also  to  pave  the  roa 
for  the  younger  set  of  Swedish  engineers  coming  to  thi 
country.    Mr.  C.  G.  de  Laval,  Harrison,  N.  J.,  is  presider. 
and   Mr.    G.   Tisell,   239   West   Thirty-ninth   Street,   Ne- 
York,  is  secretary  of  the  society. 


December  2,   loii. 
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THE  NEW  YORK  PUBLIC  LIBRARY. 

Its  Electrical  Equipment,  System  of  Distribution,  Means 
of  Control  and  Method  of  Illumination. 


A  260-Volt,  Two-Wire,  Direct-Current  System  Adopted  Because 

of  Large  Motor  Load  and  Great  Length  of  Feeders — Lamp 

Circuits' Equipped   for  Divided,  Multiple  and  Remote 

Control — Extensive   Low-Potential   System. 


Eugene  E.  Smith. 

OCATED  at  the  Fifth  Avenue  end  of 
Bryant     Park,     and     extending     from 
_    ,  ^^__      Fortieth    to     Forty-second     Street,     is 
j^^\^^^\      the   New   York   Public   Library.     The 
^^^I'l^Sl/  '       edifice,  which  was  begun  in   1897  and 
|^|Th)|M|  opened  this  year,  is  one  of  the  finest 

'"|ffl  1^!  in    the    world,    and    its    architectural 

""•       "'  '  treatment  within  and  without  accords 

fully    with   the   uses   to   which   such   a 
structure    is    put.      Within    its   marble 
walls  are  housed  the  Astor,  Lenox  and 
Tilden  Foundations,  and  room  is  pro- 
vided  for  from    1,500,000  to  2,500,000 
i  volumes.     The  main  reading-room  has  seats  for  768  read- 
■•■<:,  and  in  the  entire  building  1760  can  be  accommodated 
one  time.     The  stack-room  has  3,^4.000  running  feet  of 
clving,   while   other   special   rooms   provide   70,000   addi- 
inal  running  feet  of  shelving.     The  building  is  lighted, 
fated  and  ventilated  from  a  central  generating  plant  lo- 
'f'd  in  the  basement  on  the  Fortieth  Street  side,  and  the 
aures  of  this  installation  and  also  of  the  electrical  equip- 
■  nt  throughout  the  building  are  described  in  what  follows. 

GENERATING  EOOTPMEHT. 

The  installation  comprises  eight  217-hp  Babcock  &  Wil- 

\'  boilers,  two  200-kw,  four-valve,  non-condensing,  single- 

linder.   horizontal    Fitchburg   engines,    and   two    500-kw 

•chburg  engines,  each  driving  a  two-wire,  250-volt,  com- 

ind-wound     Westinghouse    generator.      The-    sets    are 

lunted  on  solid  foundations  of  concrete  set  on  a  bed  of 

id,  with  a  cushion  of  sand  on  all  sides  so  as  to  prevent 

'.'   vibration    and    noise    under    operation    from    traveling 

'ough  the  steel  and  masonry  work  of  the  building.     The 

?ines  and  generators  are  painted  gray  with  a  bluish  stripe 

■1  varnished,  and  all  other  machinery  has  been  finished 

correspond.     The  conduits  for  the  leads  from  the  gcn- 

ators  to  the  switchboard  were  installed  in  the  engine  and 

,'enerator   foundations,  and  terminate   in   an   iron   box   at 

he  generator  end  and  at  the  switchboard  end.     The  leads 

onsist  of  stranded  cable,  extra  flexible,  and  for  the  500-kw 

:enerators   each    comprises    four    700,000-circ.    mil    cables. 

-ach  lead   from  the  200-kw    generators  consists  of    two 

00,000-circ.  mil  cables.     These    cables    and    the    rheostat 


wires  are  rubber-insulated  and  lead-covered.  For  emer- 
gency and  night  loads  a  storage-battery  plant  has  been 
installed,  comprising  141  Electric  Storage  Battery  Com- 
pany's cells,  thirty-four  of  which  are  end  cells.  All  bat- 
tery connections  are  made  with  lead-covered  copper  bars, 
which  encircle  the  battery-rooms  at  a  height  of  "jYi  ft. 
above  the  tloor.  The  bars  are  carried  on  porcelain  insu- 
lators attached  to  iron  hangers  supported  from  channel 
irons.  The  hangers  are  suspended  from  the  channel  irons 
by  bolts  having  insulating  joints  between  the  bolts  and 
the  hangers. 

The  switchboard  is  located  in  the  center  of  the  gen- 
erator-room against  the  north  wall.  It  contains  the  usual 
instruments,  circuit-breakers,  etc.,  in  addition  to  watt-hour 
meters,  graphic  voltmeters  and  ammeters.  The  feeders  are 
located  on  panels  adjoining  the  generator  section  of  the 
main  switchboard.  The  switches  are  arranged  according  to 
size,  the  largest  being  at  the  bottom  of  the  panels  and  the 
smallest  at  the  top.  The  separate  panel  arrangement  for 
lamp  and  motor  circuits  is  due  to  the  desire  to  meter  the 
energy  passing  over  each,  and  results  in  a  simplified  bus- 
bar arrangement  on  the  rear  of  the  board.  The  switches, 
which  are  set  horizontally,  are  arranged  so  that  the  fuses 
are  dead  when  the  switch  is  open.  At  each  switch  is  a 
name  plate,  and  under  each  set  of  fuses  on  the  face  of  the 
panel  is  a  removable  strip  of  marble,  which  can  be  taken 
out  and  cleaned  should  it  be  marred  by  the  blowing  of 
a  fuse.  The  generator  panels  are  3  in.  thick,  while  the 
other  panels  are  2  in.  thick,  and  all  are  of  white  Italian 
marble.  Above  the  switchboard,  to  a  height  of  4  ft.,  is  a 
box  inclosed  on  the  front  and  sides  with  polished  white 
marble  for  feeders.  All  connections  on  the  rear  of  the 
switchboard  running  to  switches  are  made  with  copper 
bars,  and  those  running  to  instruments  with  asbestos-cov- 
ered wire.  The  busbars  arc  designed  to  carry  800  amp  per 
square  inch.  In  order  to  obviate  the  presence  of  cable 
behind  the  board  copper  rods  have  been  installed  from  the 
lugs  on  the  switches  to  the  top  of  the  board,  where  they 
are  held  in  place  by  a  perforated  slate  slab.  The  rods  are 
covered  with  circular  loom  and  have  connectors  fitted  at 
the  upper  ends  for  the  feeder  cables.  Inasmuch  as  the 
busbars  and  other  connections  necessitated  these  rods  to 
be  run  at  appro.ximately  15  in.  from  the  rear  of  the  board, 
fiber  braces  are  employed  to  hold  them  rigidly  in  place. 
DISTRIBUTION  SYSTEM. 

Starting  at  the  switchboard,  an  extensive  conduit  system 
runs  through  pull  boxes  to  distribution  boxes,  to  motors, 
outlets,  etc.  Black  loricated  conduit  has  been  employed 
tbroughout  the  building  except  in  the  stack-rooms,  where 
galvanized  conduit  is  used.  With  the  exception  of  the 
conduit  in  the  stack-rooms,  the  conduit  for  lighting  sys- 
tem in  no  place  is  smaller  than  J4  in-  The  conduit  work 
in  the  stack-rooms  is  exposed  and  is  run  through  the  angle- 
iron  frames  holding  the  stacks.    .K  complete  description  of 
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this  equipment  and  of  the  lighting  of  the  stack-rooius  was 
pubhslied  in  the  Electrical  ll'orld,  Oct.  17,  1908. 

Pull  boxes  are  installed  in  accessible  places,  so  as  to 
make  the  installation  of  feeders  easy.  A  rack  made  up  of 
porcelain  rollers  is  installed  in  the  box  aliove  the  switch- 
board, and  the  feeder  cables  run  on  these  rollers  to  a 
point  over  their  respective  lugs.  From  the  box  the  feeder 
conduits  run  to  a  large  pull  box  on  the  ceiling  of  the  pump- 
room,  whence  the  feeders  are  routed  to  the  distribution 
boxes,  etc.  The  conduits  are  installed  so  that  all  circuits 
are  drawn  in  on  the  loop  system.  At  each  outlet  for  ceiling 
fixtures,  wall  fixtures,  push  switch,  base  receptacles  and 
floor  receptacles  are  special  iron  boxes,  enameled  both  in- 
side  and   nutside.     Ten   riser   points   centrallv    located    for 


bronze  face  plates,  and  the  fjoor  outlets  are  of  the  Fountain 
waterproof  type. 

The  distribution  boxes  are  of  sheet  steel,  and  each  con- 
tains a  switch  panel  and  an  interconnection  panel,  with 
gutter  space  on  all  sides  for  feeders  and  branch  circuit 
wires.  A  panel  of  i-in.  marbleized  slate  is  installed  in  each  ■ 
box,  and  on-  it  are  mounted  the  knife  switches,  automatic 
switches  and  busbars  for  lamp  and  motor  circuits.  The 
branch  circuits  are  controlled  by  double-pole  knife  switches' 
equipped  with  link  fuses,  and  the  remote-control  switches 
throughout  the  installation  are  of  the  Pettingell-Andrevvs 
type.  The  busbars  are  arranged  so  that  the  feeders  connect 
at  one  end  and  feed  from  the  other  end.  The  lamp  circuits 
are  controlled  by  knife  switches  located  in  the  same  posi- 


Fig.    1 — Main    Reading    Roo 


the  leads  they  feed  are  used,  and  the  circuits  are  run  up 
these  riser  shafts  and  connected  to  the  lighting  panels. 
From  these  panels  sub-feeders  are  run  to  panels  in  rooms 
that  require  individual  control  of  the  lamps  and  motors. 
The  feeder  system  is  divided  into  sections,  so  that  the 
engineer  can  at  certain  times,  day  or  night,  know  where 
lamps  and  motors  are  needed,  and  thus  have  control  of 
the  load.  The  main  switchboard  being  located  at  the  For- 
tieth Street  side  of  the  building  and  some  of  the  riser 
shafts  at  the  Forty-second  Street  side,  with  distribution 
panels  on  the  top  floors,  the  runs  to  the  latter  are  excep- 
tionally long.  The  circuits  are  designed  so  that  the  drop 
between  the  switchboard  and  any  lamp  or  motor  is  not 
greater  than  5  per  cent,  while  the  diflference  of  potential 
between  any  two  lamps  is  not  more  than  2  volts.  The 
local  switches  used  throughout  the  structure  are  of  the 
Diamond  H  type,  and  double-pole,  three-way  and  four- 
way  switches,  with  lock  and  remote  control,  are  used  ex- 
tensively. Bronze  plates  are  fitted  to  all  local  switches. 
The  base  receptacles  are  also  of  the  Diamond  H  tvpe.  with 
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lion  on  all  panels,  and  the  switches  are  equipped  with 
white  handles,  so  that  they  can  be  readily  distinguished 
from  the  other  switches.  Each  panel  is  provided  with  a 
goose-neck  and  lamp-key  socket. 

The  directories  on  each  panel  are  made  up  in  the  form 
of  a  small  plan  of  the  section  of  the  building  in  which  the 
panel  is  located,  and  the  outlets  are  marked  and  numbered 
to  correspond  to  the  number  of  the  switch  controlling  them. 
The  doors  and  trim  of  all  the  panels  are  made  of  cast 
bronze. 

ILLUMINATION. 

In  the  engine-room  the  lighting  fixtures  are  arranged 
around  the  skylight  in  the  ceiling  and  comprise  clusters 
with  white  porcelain  reflectors.  Wall  fixtures  and  base 
receptacles  are  also  installed  for  working  purposes,  and 
on  the  top  of  each  generator  field  frame  is  a  12-lamp  stand- 
ard with  white  porcelain  reflectors.  The  latter  fixtures  are 
individually  controlled  from  the  generator  section  of  the . 
main  switchboard  by  knife  switches.  The  conduits  carry- 
ing the  wire  to  these  fixtures  are  run  on  the  inside  of  the 
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field  frame.  In  the  pump-room  general  illmnination  is 
provided  by  ceiling  fixtures,  and  for  working  purposes  base 
receptacles  have  been  installed  in  the  locations.  Outlets 
in  the  boiler-room  are  placed  so  as  to  light  the  gages  and 
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atcr  columns,  and  wall  receptacles  are  provided  for  work- 
ig  purposes,  with  wall  brackets  and  receptacles  in  the 
les  back  of  the  boilers.  In  the  ash  pit.  coal-rooms,  feeder 
mway,  locker  and  wash-rooms  general  illumination  is 
cured  from  outlets  controlled  from  distribution  panels 
catcd  in  the  boiler-room  and 
icker-room.  Throughout  tlie 
lb-basement  drop  lamps  an- 
rovided,  and  in  rooms  where 
achinery  is  located  wall  re- 
:ptacles  have  been  installed 
br     working     purposes.        In 

[ose  portions  of  the  basement 
hich  are  used  for  working 
^irposes  general  illumination 
I  obtained  from  ceiling  fix- 
res,  controlled  by  pu>h 
A'itches  located  at  the  tii 
ances  to  the  respective 
>oms.  In  the  printing  and 
pokbinding  departments,  in 
lldition  to  the  general  ilhi- 
ination,  drop  lamps  have 
•en  installed  over  the  work- 
i-nches  and  machinery.  The 
anels  controlling  lamp  and 
(Otor  circuits  in  these  de- 
vrtments  are  located  so  as  to 
ve  the  w-orkmen  immediate 
•ntrol  of  the  circuits. 
In  'rooms  containing  desks 
;iced  some  distance  from  the 
iills  provision  is  made  for 
|eding  energy  to  the  lamps 
\i  r  0  u  g  h    extensions     from 

vterproof  outlets  in  the  floor,  which  connect  to  receptacles 
\the  back  of  the  desks.  For  these  receptacles  extensions 
'■  made  with  reinforced  silk  cord  to  portable  lamps.  In 
'   room  set  aside  as  a  lunch-room  provision  has  been  made 


for  electric  heating  by  the  installation  of  receptacles  for 
that  purpose.  In  the  lending  and  delivery-room  illumina- 
tion is  obtained  from  ceiling  outlets  arranged  in  the  orna- 
ments of  the  ceiling  around  the  skylight.  These  fixtures 
are  so  wired  that  the  switches 
controlling  the  circuits  are  ar- 
ranged in  sections,  each  of 
which  is  connected  to  an  auto- 
matic switch  on  the  distribu- 
tion panel.  The  automatic 
switches  are  controlled  from 
a  point  in  the  main  desk  by 
means  of  push  switches.  The 
ceiling  lamps  are  divided  into 
two  sections,  and  one  section 
contains  one-third  and  the 
other  two-thirds  of  the  lamps. 
In  addition  to  this  general  illu- 
mination, provision  has  been 
made  in  the  floor  for  exten- 
sions to  desks  for  working 
lamps.  I'he  panels  that  con- 
trol the  latter  are  located  in 
Ijassages  immediately  below 
the  room. 

The  corridors  are  illumi- 
nated by  means  of  ceiling  fix- 
tures located  at  proper  dis- 
tance from  each  other  and  so 
arranged  that  there  are  no 
parts  of  the  corridors  not 
properly  illuminated.  The 
c    Library.  lamps     in     the    corridors    are 

controlled  by  knife  switches. 
On  the  first  floor  are  rooms  used  for  special  purposes,  such 
as  reading-rooms,  stack-rooms  and  e.xhibition-rooms.  The 
general  illumination  is  provided  from  electroliers  hanging 
from  the  ceiling,  supplemented  by  desk  lamps  fed  from 
floor    outlets.      In    the    special    stack-rooms    the    lighting 
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Fig.    3 — Circulation    Room    in    Basement. 

arrangements  are  similar  to  those  in  the  large  stack-rooms: 
that  is,  all  the  conduit  and  outlets  are  exposed  on  the  bottom 
of  the  stack  frame  and  in  the  aisles,  and  where  there  is  no 
frame  the  conduit  is  held  in  place  by  stands  fastened  to  the 
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tops  of  the  stacks.  The  outlets  in  the  stack  aisles  are  con- 
trolled by  automatic  switches,  operated  from  push  switches 
set  in  the  ends  of  the  stacks. 

The  entrance  hall  on  the  Fifth  Avenue  side  is  lighted  by 
standards  of  artistic  design.  The  circuits  are  controlled 
by  automatic  switches  operated  by  push  switches  located  in 


Fig.    4 — Exhibition    Room    on    Main    Floor. 

the  base  of  the  standards.  Although  the  ceiling  of  the 
hall  is  on  a  level  with  the  ceiling  of  the  second  floor,  the 
illumination  obtained  from  these  standards  is  sufficient,  the 
walls  and  ceiling  being  of  white  marble.  From  the  foot 
of  the  stairs  leading  to  the  second  floor  are  large  fixtures 
of  beautiful  design,  fed  from  automatically  controlled  cir- 
cuits operated  by  push  switches  in  the  main  hall.  The  ex- 
hibition-rooms are  provided  with  ceiling  fixtures,  also  sup- 
plied with  energy  through  automatic  switches,  operated 
by  push  switches  located  at  the  entrances  to  the  rooms.  In 
some  of  the  special  reading-rooms  on  this  floor  stacks  are 
arranged  along  the  side  walls  and  balconies  over  them,  so 
that  special  provision  had  to  be  made  for  lighting  the 
stacks. 

The  conduit  is  also  exposed  on  the  bottom  of  the  frame- 
work of  the  balcony,  and  special  outlet  boxes  equipped  with 
reflector  fixtures  are  inserted  where  necessary.  Each  fix- 
ture has  two  tubular  lamps  connected  in  series. 

In  the  lecture-rooms  the  general  illumination  is  obtained 
from  ceiling  fixtures.  In  addition,  provision  is  made  so 
that  a  reflector  can  be  installed  to  illuminate  a  screen  or 
chart  at  the  lecturer's  desk.  A  special  flash-signal  arrange- 
ment is  provided  from  the  desk  to  the  location  of  the  lan- 
tern operator.  Arranged  in  the  corridor  overlooking  the 
Fifth  Avenue  hall  and  located  so  as  to  give  the  best  results 
are  standards  of  pleasing  design  in  addition  to  ceiling  out- 
lets. A  number  of  special  reading-rooms  are  provided  for 
works  in  foreign  and  ancient  languages,  and  in  addition  to 
the  general  illumination  of  these  rooms  standards  are 
placed  on  the  reading  tables,  fed  from  floor  outlets  through 
flexible  conduit  concealed  in  the  furniture. 

On  the  third  floor  are  located  the  main  reading-room, 
special    reading    and    stack-rooms,    catalog-room    and    art 


galleries.  The  main  reading-room  is  located  on  the  west 
side  of  the  building.  The  fixtures  for  this  room  are  sus- 
pended from  the  ceiling,  and  are  of  such  size  that  a  dis- 
tribution panel  has  been  placed  in  the  attic  space  above  the 
ceiling  for  each  fixture.  On  these  panels  are  mounted  two 
automatic  switches,  so  connected  that  one  controls  the  sec- 
tion that. feeds  the  upper  lamps  and  the  other  controls  the 
section  feeding  the  lower  lamps  of  the  fi.xtnre.  Ihe  control 
switches  are  arranged  in  a  bank  in  the  working  space  in  the 
center  of  the  reading-room.  The  fixtures  are  re-lamped  by 
lowering  them  to  the  floor,  and  because  of  this  the  connec- 
tions are  made  from  the  distribution  panel  to  a  gang  of 
wall  receptacles  installed  on  the  walkway  immediately  above 
each  fixture.  The  connections  from  the  fixture  are  made 
by  inserting  the  plugs  attached  to  the  fixture  wires  into  re-j 
ceptacles  provided  for  this  purpose.  The  wires  from  the 
fixture  to  the  plugs  are  bunched  and  covered  with  a  flexible 
lube. 

Arranged  around  the  entire  reading-room  are  book- 
stacks  illuminated  by  means  of  Frink  stack  reflectors  fitted 
with  tubular  lamps.  The  circuits  are  controlled  from  the 
working  section  of  the  reading-room  by  means  of  push 
switches  located  in  the  bank  of  remote-control  switches. 
The  tables  in  the  reading-room  are  provided  with  standards 
connected  to  waterproof  floor  outlets,  and  the  lamps  are 
controlled  by  knife  switches  on  the  distribution  panels  oni 
the  seventh  stack  floor  below  the  main  reading-room.  The 
cables  that  feed  the  panels  for  the  individual  ceiling  fix- 
tures in  the  reading-room  are  controlled  from  the  distribu- 
tion panels  on  the  seventh  stack  floor  by  means  of  large 
knife  switches.  The  special  reading  and  stack-rooms  on 
this  floor  are  equipped  with  lighting  fixtures,  for  both  read- 
ing and  working  purposes,  of  the  same  kind  as  those  used 
in  other  rooms  of  the  same  character  on  other  floors. 

In  the  catalog-room,  which  is  located  in  the  center  of 
the  building,  the  lighting  arrangement  is  almost  the  same 
as  that  used  in  the  main  reading-room.     The  art  galleries 


S — Typical    Distribution    Panel. 


are  fitted  up  with  ceiling  fixtures  for  general  illumination 
and  about  looo  ft.  of  special  cold-drawn  bronze  Frink  re 
flector  is  used  to  light  the  pictures.  Waterproof  out 
lets  have  been  provided  in  the  floors  of  the  art  gallery,  s\ 
that  future  arrangements  may  be  taken  care  of.  The  atti 
space,  in  which  are  located  the  exhaust  fans,  ducts,  tank 
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and  distribution  panels,  is  provided  with  an  iron  walkway, 
and  to  give  proper  illumination  drop  lamps  are  provided. 
Inasmuch  as  the  space  can  be  entered  from  two  points,  the 
lamps  are  arranged  to  be  controlled  from  either  entrance 
three-way  switches. 
Ihroughout   the   building   certain    lamps   on   certain    fix- 


Fig.    6 — Generating    Plant,    New    York    Public    Library. 

I  tares  are  independently  wired  and  controlled  and  fed  from 
special  feeders.  These  lamps  are  for  the  use  of  the  watch- 
;  men,  and  are  so  circuited  that  the  engineer  can  pull  all  the 
'.switches  on  the  main  switchboard  except  the  ones  con- 
trolling these  feeders.  Many  of  the  rooms  of  the  building 
have  more  than  one  entrance,  and  the  lamp  circuits  are 

I  therefore  operated  by  three-way  or  four-way  switches. 
,  The  walkway  surrounding  the  library  and  also  the  court 
I  ire  illuminated  from  lamp-posts  of  special  design.  Man- 
lioles  are  provided  in  the  lawns,  in  each  of  which  is  a  dis- 
tribution panel  controlling  the  lamps  in  the  posts. 
MOTOR  EQUIPMENT 

There  is  a  completely  equipped  machine  shop,  fitted  with 
electrically  driven  tools,  in  addition  to  a  print  shop  and 
bindery.  The  printing  shop  and  bindery  are  capable  of 
doing  the  printing  and  other  work  necessary  for  the  dif- 
ferent departments  of  the  library.  The  printing  of  the 
catalog  alone  will  keep  the  machinery  working  for  a 
number  of  years  before  it  is  finally  completed.  The  presses 
and  other  apparatus  are  all  electrically  operated.  The 
motor  installation  aggregates  about  500  hp.  Because  of 
this  load,  and  also  because  of  the  long  run  of  some  of  the 
feeders,  a  250-volt  system  was  chosen. 

BOOK  CONVEYORS. 
In  addition  to  an  extensive  motor-driven  ventilating 
system,  there  is  a  motor-driven  elevator  system,  comprising 
two  passenger  elevators,  a  freight  elevator,  a  sidewalk  lift, 
an  ash  and  coal  conveyor,  eleven  automatic  book  lifts  and 
two  book  conveyors.  The  book  lifts  are  located  in  different 
<lepartments  of  the  library,  and  some  are  capable  of  being 
called  and  of  being  sent  to  any  landing,  and  others  are 
capable  of  being  called  and  sent  to  only  one  point.  There 
are  six  lifts  in  the  main  reading-room  and  main  stack 
floors,  one  at  each  end  and  four  in  the  center,  and  these 
pre  connected  so  that  the  cars  can  be  called  from  the  main 
reading-room  and  sent  to  any  stack  floor,  but  the  attendant 
on  any  of  the  stack  floors  can  only  call  the  cars  and  send 
them  to  the  main'  reading-room.  In  connection  with  this 
system  there  is  a  buzzer  arrangement,  which  operates 
nomentarily  when  the  cars  leave  the  floor  and  constantly 
mtil  the  door  is  opened  at  the  floor  to  which  the  car  is 


sent.  At  the  four-car  installation  in  the  center  of  the 
main  reading-room  and  stack  floors  there  is  at  the  main 
reading-room  level  an  operator's  station,  so  arranged  that 
the  operator  can  assume  control  of  all  four  cars.  By  thus 
centralizing  control  unnecessary  trips  arc  prevented.  At 
the  operator's  desk  there  is  a  set  of  lamp  indicators,  show- 
ing the  location  of  each  of  the  four  cars.  Lamp  in- 
dicators are  also  located  over  the  door  of  each  shaft  at  the 
main  reading-room  level.  There  is  also  at  the  operator's 
station  a  lamp  indicator  to  show  when  a  car  is  wanted  at 
any  of  the  stack  floors.  All  of  the  lifts  are  capable  of 
carrying  250  lb.  at  a  speed  of  150  ft.  a  minute. 

The  electrically  operated  book  conveyors  are  located  on 
the  second  floor.  One  is  arranged  to  carry  books  and 
baskets  in  a  horizontal  position  from  rooms  in  the 
northeast  corner  of  the  building  to  the  northwest  comer 
of  the  building,  and  the  other  is  arranged  to  run  from  a 
room  in  the  northwest  corner  of  the  building  to  the  center 
f)f  the  stack-room  on  the  si.xth  stack-floor  level.  In  addition, 
there  is  a  pneumatic  tube  system,  with  stations  in  rooms  in 
different  parts  of  the  building,  for  conveying  written  re- 
quests, receipts  for  books,  etc. 

LOW  POTENTIAL  CIRCUITS. 

Eight  separate  intercommunicating  telephone  systems  are 
installed  in  connection  with  the  power-plant  department, 
the  lift  equipment  and  between  departments.  In  addition, 
there  are  a  number  of  bell  and  annunciator  systems.  A 
closing-down  system  is  installed,  arranged  to  be  operated 
from  the  working  desk  in  the  main  reading-room,  various 
gongs  being  sounded  throughout  the  building.  The  main 
reading-room  also  possesses  an  indicator  system  with  an- 
nunciator drops,  one  annunciator  facing  north  and  the 
other  passing  south.  The  annunciators  are  made  up  of  a 
box  containing  small  lamps,  with  a  numbered  glass  in  front 
of  each  lamp. 

The  wires  used  for  these  various  low-potential  circuits, 
as  well  as  for  the  time  service  and  watchmen's  supervisory 
system,  are  installed  in  a  separate  conduit  system.  Inter- 
connection boxes  are  located  in  distribution  panels  above 
the  lighting  panels  at  central  points  of  the  low-potential 
systems.  The  energy  for  the  low-potential  system  is  ob- 
tained from  batteries  and  motor-generators.  A  separate 
low-potential  switchboard  is  provided  in  the  engine-room. 

The  building  and   grounds   were  designed  and   the   con- 


struction supervised  by  Carrere  &  Hastings;  Pattison 
Brothers  were  the  consulting  engineers;  the  Lord  Electric 
Company  was  the  contractor  for  the  electrical  installation, 
and  the  Tucker  Electric  Construction  Company  was  the 
contractor  for  the  electrical  equipment  installed  in  the 
furniture. 
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AN  OIL-ENGINE  CENTRAL  STATION. 


Details  of  Unit  Costs,  Repairs,  Etc.,  of  755-hp  Plant  in 

Operation  Six  Years — A  Small-Town  System  with 

a  41  per  Cent  Daily  Load  Factor,    Operating 

Local  Industries  and  City  Water  Pumping 

— 750  Customers  Among  5500  Population. 


LEB.-WO.V,  Ind.,  has  one  of  the  few  central  stations 
in  the  Middle  Western  States  equipped  with  self- 
igniting  oil  engines  of  the  Diesel  type.  These  units 
Iiavc  been  in  service  more  than  six  years,  affording  an 
excellent  opportunity  for  examining  their  performance 
with  respect  to  sustained  fuel  efficiency  as  well  as  the 
items  of  their  repair  and  maintenance  o\^r  such  a  term  of 
years.  The  local  central-station  situatrcm  is  also  of  in- 
terest on  account  of  the  successful  work  tjiat  has  been  done 
in  acquiring  a  motor  load,  most  of  the  Ip^al  industries  and 
the  city  water-works  pumping  statioiiV  being  operated 
from  the  lines  of  the  Diesel-engine  planl^  resulting  in  the 
excellent  load-curve  shown  herewith. 

'  The  principal  equipment  of  the  Lebanon  station  com- 
prises two  225-hp,  164-r.p.m.,  three-cylinder  American 
Diesel  engines,  direct-connected  to  i6o-kva,  2300-volt,  60- 
cycle,  three-phase  alternators,  and  a  125-hp,  83-kva,  225- 
r.p.m.  unit  of  similar  type.  The  last  of  the  larger  units 
was  installed  in  1907.  the  other  two  engines  having  been  in 
service  since  1905.  Each  set  is  arranged  with  its  own  belt- 
driven  exciter,  and  one  engine  can  also  be  belted  to  an  air 
compressor  in  the  main  engine-room ;  but  the  compressed 
air  for  the  plant  is  principally  supplied  by  two  motor-driven 
compressors  in  an  adjoining  room.  At  the  rear  of  the 
plant  building  is  the  cooling  tower  for  reducing  the  tem- 
perature of  the  engine-jacket  water. 

The  fuel  used  in  the  engines  is  a  partly  refined  heavy  oil, 
testing  30  deg.  Baume  and  containing  about  19,000  lb.  Fahr. 
heat  units  per  pound.  From  it  the  sulphur  and  other  objec- 
tionable materials  have  been  removed.  This  oil  costs  2.75 
cents  per  gallon  delivered  in  tank  cars  to  the  ll,ooo-gal. 
underground  storage  container,  30  ft.  south  of  the  plant. 
The  engines  derive  their  immediate  fuel  supply  from  two 
30-gal.  steel  tanks  within  the  station,  into  which  the  oil  is 
pumped  by  hand  from  the  underground  reservoir  once 
every  hour.     Each   time   the   levels   in   the   tanks   are   thus 


nterlor    of    Lebanon    Plant,    Showing    225.hp    and    125-hp 
Diesel    Oil     Engine. 

restored  to  their  normal  heights  record  is  made,  on  a 
blank  form  kept  for  the  purpose,  of  the  quantity  pumped 
in,  so  that  the  figures  thus  obtained  represent  the  hourly 
fuel-oil  consumption  of  the  engines.  To  one  unaccustomed 
to  the  remarkable  efficiencies  of  Diesel-engine  operation 
the  small  size  of  the  fuel-oil  tanks  and  pipes  in  the  station 


will  occasion  some  surprise.  The  quantities  of  oil  fed  to 
the  engines  are,  however,  exceedingly  small,  averaging 
less  than  half  a  thimbleful  per  cylinder  per  stroke  in  the 
case  of  the  225-hp  units.  Under  ordinary  conditions  the 
engines  consume  from  10  gal.  to  20  gal.  of  oil  per  hour 
and  produce  10  kw-hours  per  gallon  of  oil. 


Fig.  2 — Motor- Driven  Air  Compressor  Deli 
of  65   Atmospheres 


at  a  Pressure 


Compressed  air  for  the  fuel  jets,  at  a  density  of  about 
65  atmospheres  or  nearly  xooo  lb.  per  square  inch,  is  sup- 
plied by  two  three-stage  water-cooled  compressors,  one 
of  the  horizontal-tandem  Ingersoll-Rand  type  and  the  other 
a  vertical  machine  built  by  the  American  Diesel  Engine 
Company,  each  compressor  being  separately  belt-driven  by 
a  30-hp,  three-phase  Westinghouse  induction  motor.  A 
similar  vertical  compressor  is  arranged  to  be  belt-driven 
directly  from  the  shaft  of  one  of  the  large  engines.  Con- 
nected to  the  high-pressure  air  line  are  a  number  of  steel 
"bottles,"  or  high-pressure  containers,  in  which  compressed 
air  is  held  over  for  starting  up  the  engines. 

The  free  air  for  the  engines  is  taken  in  through  large 
pipes  opening  into  the  outside  atmosphere  in  the  case  of  the 
two  earlier  units,  while  the  latest  engine  receives  its  air 
directly  from  the  engine-room  through  the  boxlike  arrange- 
ment shown  at  the  right  of  Fig.  i.  As  is  well  known,  the 
Diesel  engine  operates  on  the  four-cycle  principle,  every 
second  revolution  being  a  power  stroke.  On  the  compres- 
sion stroke  free  air  is  taken  into  the  cylinder  and  com- 
pressed ahead  of  the  piston  to  a  pressure  of  more  than  500 
lb.  per  square  inch,  raising  it  virtually  to  a  red  heat  by 
the  end  of  the  stroke.  At  this  instant  the  fuel  oil  is 
sprayed  into  the  highly  heated  and  compressed  cylinder 
contents  by  the  higher  air  pressure  from  the  compressor 
lines.  As  the  fuel  spray  enters  the  cylinder  it  is  ignited 
liy  the  high  temperature  met  with  and  burns  in  a  steady, 
not  explosive,  flame  during  the  fraction  of  a  second  that 
admission  lasts.  The  fuel  supply  is  cut  off  after  about 
'  ne-tenth  of  the  expansion  stroke  has  been  traversed,  and 
I  rom  this  point  expansion  proceeds  adiabatically. 

The  cylinder  jackets  and  valves  are  prevented  from  over- 
heating by  circulating  through  them  water  that  has  been 
cooled  by  trickling  over  the  cooling  tower  just  behind  the 
station.  This  tower,  as  shown  in  Fig.  3,  is  10  ft.  by  5  ft.  in 
plan  and  10  ft.  high,  containing  nine  trays  made  up  of 
wooden  slats  over  which  the  water  drips  from  the  rows  of 
perforated  pipes  overhead.  Owing  to  the  very  high  thermal 
efficiency  of  the  Diesel  engines  and  consequent  small  waste 
of  sensible  heat  the  quantity  of  water  circulated  is  very 
much  less  than  for  an  equivalent  rating  of  gas  engines. 
The  water  leaving  the  jackets  is  usually  at  a  temperature 
of  from  no  to  120  deg.  Fahr.,  and  during  its  passage 
through  the  overhead  tank  and  cooling  tower  is  lowered  to 
about  80  deg.  As  a  result  of  the  low  humidity  which  exists 
during  part  of  the  summer  in  this  section  of  fndiana  the 
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water  coming  from  the  tower  is  often  rediiceti  several  de- 
grees below  the  temperature  of  the  atmosphere  itself.  From 
the  cooling  tower  the  water  is  caught  in  the  concrete  basin 
at  its  base,  shown  in  Fig.  3,  and  thence  is  circulated  directly 
through  the  engine  jackets  to  the  overhead  tank,  where  it 
also  undergoes  a  few  degrees  of  cooling  before  passing  to 


Fig.     3 — Cooling     Tower 


Diesel    Engine    Jacket    Water 


|the  spray.  A  2-hp  motor-driven  centrifugal  pump  performs 
the  work  of  circulating  this  jacket  water,  while  another 
motor-driven  well  pump  keeps  the  level  in  the  storage  tank 
constant.  Part  of  the  jacket  water  coming  from  over  the 
:exhaust  chamber  is  collected  and  filtered  in  the  station  and 
is  then  pumped  to  a  nearby  railroad  watering  tank  for  use 
in  locomotives.  The  income  derived  from  this  source  thus 
.helps  to  reduce  the  operating  cost  of  the  station,  and  the 
■waste  heat  in  the  water  aids  in  keeping  the  tank  from 
, freezing. 

.  All  three  of  the  engine-driven  alternators  are  operated 
in  parallel  on  a  common  2300-volt  bus.  from  which  the 
various  services  are  in  turn  taken  off.  Under  the  former 
plan  of  running  the  station  the  engines  were  run  as  sep- 
arate systems,  but  by  a  change  of  wiring  it  has  been  pos- 
sible to  synchronize  all  apparatus  without  difficulty,  secur- 
ing the  advantage  of  division  of  load  between  the  various 
.units.  .\  resulting  peculiar  feature  of  the  Lebanon  plant 
is  the  exchange  of  relatively  large  cross-currents  between 
the  several  alternators,  these  exchange  currents  often  repre- 
senting a  value  of  as  high  as  25  per  cent  of  the  main  cur- 
rent at  the  time  of  full  load.  The  ammeters  indicate  that 
this  pulsation  occurs  with  a  frequency  of  from  15  to  30 
times  per  minute,  but  through  the  e.xcellent  field  regula- 
tion imposed  by  a  Tirrill  regulator  this  variation  is  barely 
(Tapable  of  being  noticed  on  the  bus  beyond  the  separate 
aiachine  leads. 

;  The  cost  of  producing  a  kilow^att-hour  in  the  Lebanon 
plant  has  averaged  2.8  mills  for  fuel  oil  alone  and  1.9  mills 
for  labor.  Three  men  are  employed  about  the  station,  but 
ine  of  them  gives  onlv  half  of  his  time  to  the  operation  of 
he  plant,  having  also  charge  of  making  arc-lamp  renewals, 
iverhead  repairs,  etc.  Lubricating  oil  and  waste  have 
iveraged  0.2  mill  per  kilowatt-hour.  The  item  of  repairs 
)n  this  plant  has  been  rather  heavy,  although  difficult  to 
iscertain  with  accuracy.  During  four  years  prior  to  the 
ime  the  present  management  took  charge  the  renewal  parts 
^ncluded  fifteen  cylinder  heads,  one  crankshaft  and  two 
.ylinders.  This  high  fatality  among  the  cylinder  heads  was 
Ifterward  traced  to  the  lack  of  adequate  cooling  by  the 
jirculating  water.  Thermometers  have  now  been  placed  on 
jU  outlets,  and  these  readings  are  carefully  noted  at  fre- 
luent  intervals,  so' that  the  temperature  of  no  outlet  water 
'■t  any  time  rises  beyond  120  deg.  Fahr.  Such  a  minor  in- 
ury  as  a  cracked  cvlinder  does  not  necessarily  impair  the 


operation  of  an  engine.  One  of  the  Diesel  units  at  Lebanon 
has  been  running  with  a  very  small  crack  in  the  cylinder 
for  several  months,  with  no  other  evidence  of  its  deficiency 
than  a  slight  noise  and  a  cloud  of  steam  in  the  exhaust  at 
each  discharge  from  this  cylinder.  At  all  other  times  the 
exhaust  gases  are  quite  invisible,  except  when  starting  on 
very  rich  charges.  During  the  year  that  the  plant  has  been 
in  the  hands  of  its  present  management  the  repair  items 
have  been  slight,  as  the  result  of  the  careful  attention  given 
ihe  discharge  water,  although  the  cylinder  just  mentioned 
cracked  without  apparent  cause  and  has  not  as  yet  been 
replaced. 

The  Lebanon  plant  enjoys  an  excellent  load  factor,  its 
total  output  averaging  about  41  per  cent  of  the  twenty-four- 
hour  equivalent  of  its  maximum  demand.  During  the  eight 
hours  of  the  working  day  its  load  due  to  motors  averages  78 
per  cent  of  its  evening  peak.  Among  the  profitable  motor 
services  .supplied  by  this  station  are  the  city  water-works 
pumping  plant,  wdiose  6o-hp  load  occurs  eighteen  hours 
daily  during  off-peak  periods;  a  25-hp  planing  mill,  a  50-hp 
tlour  mill  and  63  hp  in  motors  in  a  cream  separator  factory. 
There  is  a  total  of  518  hp  connected  in  three-phase  motors. 
The  rate  for  this  motor  service  varies  from  5  cents  to 
2;4  cents  per  kw-hour,  according  to  the  quantity  that  the 
consumer  may  use. 

Altogether  the  Citizens'  Electric  Light  &  Power  Com- 
pany, of  Lebanon,  has  750  customers,  which  in  its  little  city 
of  5500  inhabitants  gives  one  consumer  to  every  seven 
people.  The  rates  charged  for  lighting  service  are  10  cents 
per  kw-hour  to  residences  and  8  cents  per  kw-hour  to  stores 
and  other  commercial  establishments.  These  rates  are  net, 
and  in  case  of  unpaid  bills  are  subject  to  10  per  cent  in- 
crease after  the  tenth  of  the  month.     The  central-station 
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income  per  inhabitant  at  Lebanon  is  $6.20.  The  accom- 
panying table  shows  the  number  of  flat-rate  and  metered 
customers  receiving  service  from  the  company  as  of  date 
Oct.   I,  1910  and  1911. 

The  gross  receipts  for  the  same  period  of  September, 
1910,  were  $2,534.53,  and  for  September,  1911,  $2,786.98. 
These  returns  indicate  that  during  this  year  about  forty  of 
the  most  determined  flat-rate  customers  were  converted  to 
service  on  a  meter  basis. 
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Flg.  4 — Dally  Load  Curve  of  Diesel   Engine  Station,   Lebanon,   Ind. 

Mr.  C.  K.  Layton  is  secretary,  treasurer  and  manager 
of  the  Citizens"  Electric  Light  &  Pow-er  Company,  which 
operates  the  Diesel  plant  at  Lebanon.  Mr.  T.  C.  Mc- 
Reynolds,  of  Kokomo,  Ind.,  is  president,  and  Mr.  T.  A. 
Scott  is  vice-president.  The  superintendent  and  chief  en- 
gineer of  the  station  is  Mr.  B.  F.  Jones. 


1358 


ELECTRICAL     WORLD. 


Vol.  58,  No   23 


MINIATURE  HYDROELECTRIC  PLANT  AT  SPRING- 
FIELD, VT. 


Description  of  Reinforced-Concrete  Dam,  Power  House 

with  Impulse  Wheel  Operating  Under  80-Ft.  Head, 

and  Circuit  Arrangements  for  a  Private 

Mountain  Camp. 


By  M.  a.  Hicks. 

FEW  private  fish  and  game  preserves  combine  so  much 
of  the  wildness  and  seclusion  of  a  mountain  glen  with 
all  the  comforts  and  conveniences  of  modern  life  as 
does  that  known  as  "Muckross,"  owned  by  Mr.  W.  D.  Wool- 
son,  of  Springfield,  V't. 

This  preserve  covers  an  area  of  600  acres  of  mountainous 
land  bordering  Black  River  on  the  north  and  is  well  stocked 
with  game  native  to  the  region.  The  approach  over  a  steel 
suspension  bridge  at  a  height  of  about  25  ft.  above  the 
river  and  through  a  rustic  anteroom,  the  door  of  which  is 
guarded  by  an  electric  lock  controlled  from  the  distant 
bungalow,  reminds  one  of  some  ancient  castle  with  its  moat 
and  drawbridge  and  serves  the  purpose  of  keeping  out 
undesired  visitors. 

This  bridge  with  its  anteroom  located  close  beside  the 
track  of  the  Springfield  Electric  Railroad,  and  also  the 
winding  path  beyond  which  leads  to  the  bungalow  in  the 
glen,  are  all  brilliantly  lighted  at  night  by  incandescent 
electric  lamps.  All  lamps  exposed  to  the  weather  are 
mounted  in  special  weatherproof  fixtures  designed  for  the 
purpose  by  Mr.  J.  Gardner  Menut,  the  electrical  contractor 
who  installed  them.  These  fixtures  consist  of  6-in.  clear 
glass  globes  open  at  the  bottom  and  mounted  over  25-watt 
tungsten  lamps.  Porcelain  weatherproof  sockets  are  used 
and  the  fixture  is  mounted  at  the  top  of  ^-in.  "galvaduct" 
piping,  no  ornamental  posts  being  employed. 

The  service  wires  feeding  these  lamps  are  carried  in 
j4-in.  "galvaduct"  underground  conduit,  to  which  the  ver- 
tical pipes  are  connected  through  4-in.  marine-type  junction 
boxes  having  four  outlets.  The  boxes  are  placed  edge- 
wise with  one  outlet  for  the  lamp  pipe  at  the  top  and  the 
bottom  one,  having  a  2-ft.  length  of  pipe,  closed  at  the 
lower  end  and  driven  below  the  bottom  of  the  trench  to 
act  as  a  support  to  brace  the  pipe  and  fixture.  The  }^-m. 
conduit  carries  four  wires,  two  feeder  and  two  switch 
wires,  by  which  three-way  switches  at  both  the  bungalow 
and  anteroom  control  the  lamps. 

A   telephone    outside    the    anteroom    enables    visitors    to 


Fig.    1  — Exter 


View    of    Miniature    Plant. 


announce  their  presence,  and  if  welcome  the  door  is  opened 
for  them  by  the  same  mysterious  agency  that  conveyed 
news  of  their  arrival.  As  they  step  inside  a  signal  bell 
announces  the  fact  to  their  distant  host  at  the  bungalow, 
where  all  kinds  of  electrical  service,  including  lighting, 
heating,  cooking,  sweeping,  ventilating,  etc.,  are  employed. 


Excepting  for  the  telephone  and  signaling  service,  which 
requires  ordinary  dry-cell  batteries,  the  source  of  electric 
energy  is  a  small  spring-fed  trout  brook  having  an  esti- 
mated average  flow  of  16  cu.  ft.  per  minute,  though  some- 
times dry  in  parts  of  its  course  and  subject  to  floods  ol 
from   fifty   to   sixty   times   the  average   flow.      This   little 


Fig.    2 — View    of    New    Reservoir. 

Stream  passes  in  a  narrow,  deep  valley  in  a  north  to  soutl 
direction  through  the  preserve,  and  500  ft.  from  its  entranci 
into  Black  River  falls  over  a  nearly  vertical  ledge  a  dis 
tance  of  about  60  ft.  Back  of  the  falls  there  are  rapids  am 
a  small  gorge  in  the  bedrock  which  formerly  drained  a  long 
narrow  and  swampy  meadow  that  extended  nearly  half  ; 
mile  upstream. 

By  means  of  a  reinforced-concrete  dam  this  meadov 
has  been  converted  into  a  sixteen-acre  reservoir  with  ; 
depth  of  12  ft.  at  the  dam,  of  which  6  ft.  may  be  drawn  fo 
power  purposes  at  a  small  hydroelectric  plant  located  in  th^ 
glen  near  the  foot  of  the  falls.  The  dam  is  the  third  oni 
built  in  an  attempt  to  impound  the  water  of  the  stream  a 
this  point.  Owing  to  the  treacherous  nature  of  the  abut 
ting  hillside,  which  rises  about  loo  ft.  above  the  dam  an( 
is  composed  of  a  sticky,  clay-like  soil  or  silt,  without  grit 
and  which  when  saturated  with  water  forms  a  treacherou 
quicksand,  previous  dams  have  failed. 

At  the  eastern  end  the  dam  abuts  against  bedrock  anc 
rests  upon  it  to  a  point  about  40  ft.  westerly  from  th^ 
spillway. 

Messrs.  Crosby  &  Parker,  of  Brattleboro,  Vt.,  the  con 
tractors  who  built  the  dam,  gave  guarantees  that  it  woul< 
remain  watertight  and  safely  hold  for  five  years,  and  as  th- 
method  of  overcoming  the  difficulties  met  with  may  be  0 
interest  to  others  it  is  here  given  in  some  detail. 

The  main  dam  of  reinforced  concrete  is  8  ft.  wide  at  th 
liase,  rises  12  ft.  to  the  spillway,  which  is  70  ft.  long  am 
has  an  ogee  form  on  the  downstream  side  and  a  slope  0 
batter  of  I  ft.  in  10  ft.  from  the  base  to  the  top  on  th 
upstream  side.  It  is  reinforced  with  i-in.  twisted  steel  rod 
extending  lengthwise  in  a  vertical  plane,  with  l-ft.  spacin| 
Heavy  steel  dowel  pins  extend  down  into  bedrock  fo 
anchorage. 

At  the  west  end  of  the  spillway  and  rising  3  ft.  above  1 
is  the  forebay,  which  is,  in  internal  dimensions,  3  ft.  wid< 
6  ft.  long  and  9  ft.  deep,  the  floor  being  raised  6  ft.  abov 
the  bottom  of  the  reservoir  that  the  trout  may  always  hav 
sufficient  water  for  their  needs.  A  sluice  pipe  through  th 
base  of  the  dam  provides  means  for  draining  and  cleanin 
the  reservoir  if  desired. 

The  top  of  the  opening  from  the  reservoir  into  the  fori 
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bay  is  some  3  ft.  below  the  level  of  the  spillway  to  the 
dam  and  thus  prevents  floating  rubbish  from  entering,  and 
also  providing,  when  the  plank  covering  is  over  it,  a  frost- 
proof place  for  the  headgate  to  the  penstock  and  the  air 
pipe  with  it. 

There  are  three  sets  of  grooves  in  the  sides  of  the  fore- 
bay,  each  2  in.  wide  and  I  in.  deep,  for  wooden  frame 
screens  with  heavy  j4-in.  mesh  galvanized  wire  netting. 
Any  one  may  be  removed  for  cleaning,  leaving  two  in  place, 
or  if  desired  planks  may  be  placed  in  one  set  of  grooves  to 
shut  out  the  water  from  the  forebay. 

Extending  from  this  forebay  to  the  power  house  there  is 
a  6-in.  spiral  riveted  steel  penstock  with  flanged  sections 
bolted  together.  It  is  380  ft.  in  length.  Beyond  the  fore- 
bay  the  dam  is  reduced  in  thickness  at  the  base  to  2)4  ft., 
with  an  even  slope  from  bottom  to  top  on  each  side  of  i  ft. 
in  10  ft.  and  having  the  same  reinforcement  of  steel  rod.^^ 
as  the  main  dam.  For  a  distance  of  40  ft.  from  the  spill- 
way this  wall  rests  upon  a  bed  of  shale  which  has  an  almost 
vertical  dip  and  a  strike  of  about  42  deg.  east  of  nortii. 
This  floor  of  rock  has  a  gradually  descending  slope  for  tlu 
distance  named  and  then  abruptly  disappears  in  a  slight 
overhang  from  the  vertical  and  ends  in  a  formation  of  clay 
and  quicksand  of  unknown  depth.  An  excavation  was 
made  beyond  bedrock  in  this  formation  10  ft.  long,  8  ft. 
wide  and  to  a  depth  of  4  ft.  below  the  lip  of  the  bedrock. 
when  the  inrush  of  very  cold  water  and  the  dangerous 
nature  of  the  material  compelled  a  stop.  A  sounding  rod 
15  ft.  long  was  sunk  below  this  excavation  without  finding 
bottom. 

To  prevent  caving  of  the  sides  and  to  confine  the  quick- 
sand a  border  of  sheet  piling  of  matched  spruce  was  driven 
around  the  edges  of  the  pit  to  a  depth  of  12  ft.;  then  the 
'"^ttom  of  the  area  inclosed  was  studded  with  piling  well 
ven  to  place  and  concrete  poured  into  the  mould  thus 

1  ie  and  allowed  to  set  to  form  a  heavy  slab  for  a  founda- 

in.      Upon  this  was  erected  the  extreme  western  end  of 

e  front  flank  wall  of  the  dam,  which  is  now,  one  year 
.ater.  entirely  buried  by  the  caving  and  flowing  of  the 
clsy-like  soil  over  it  from  the  hillside. 

Extending  from  the  northwest  corner  of  the  forebay  at 
an  angle  of  45  deg.  to  the  main  dam  is  a  wall  of  concrete  40 
ft.  long,  15  ft.  high  and  2  ft.  thick.   This  wall  rests  upon  bed- 


Fig.    3 — view    Showing    Waterwheel    Belted    to    Generator. 

rock  its  whole  length,  but  at  its  upper  end  the  clay  and 
quicksand  formation  again  appears  at  a  point  correspond- 
ing to  the  "strike."  of  the  strata  from  where  bedrock  dis- 
appears further  downstream,  as  already  described.  From 
this  point  a  trench  was  dug  in  the  quicksand  formation 
parallel  to  the  front  flank  wall  of  dam,  sheet  piling  driven 


as  previously  described,  a  concrete  foundation  made  and 
a  wall  35  ft.  long,  15  ft.  high  and  2  ft.  thick  of  concrete 
was  erected.  Between  these  flank  or  wing  walls  the  space 
was  filled  with  earth  well  settled  into  place,  making  a 
water-tight  barrier  against  the  lake  above. 

In  clearing  the  bedrock  preparatory  to  building  the  dam 


Fig. 


-Motor-Operated    Needle    Valve. 


a  small  deposit  of  blue  clay  was  met  with.  This  was  care- 
fully saved  and  found  useful  when  the  reservoir  first  filled, 
as  near  the  east  end  of  the  main  dam  where  the  shale  rock 
has  been  weathered  by  frost  a  leak  appeared,  the  water 
coming  up  out  of  the  bedrock  below  the  dam  like  a  spring. 
But  the  clay  tamped  into  place  on  the  bottom  of  the 
reservoir  just  above  that  end  of  the  dam  entirely  stopped  it. 

The  power  plant  consists  of  a  special  i8-in.  Pelton  wheel 
using  a  lyg-in.  nozzle  under  a  working  head  of  about  80  ft. 
when  the  reservoir  is  full,  the  static  head  being  about 
85><  ft.  under  same  conditions.  This  wheel  has  a  needle 
valve  for  controlling  the  admission  of  water  to  the  buckets, 
and  this  valve  is  operated  by  a  reversible  electric  motor 
tiack-geared  to  a  worm  and  gear  through  the  medium  of  a 
friction  clutch,  the  worm  gear  acting  upon  a  screw  having 
lour  threads  to  the  inch. 

The  electric  motor  takes  energy  from  a  storage  battery 
.It  the  bungalow  about  200  ft.  distant,  where  a  double-throw 
switch  and  a  small  single-pole  circuit-breaker  control  and 
(irotect  it.  The  j4-hp  motor  runs  at  3400  r.p.m.  and  it 
requires  two  minutes  to  open  or  close  the  waterwheel 
valve,  thus  obviating  danger  from  water  hammer. 

The  waterwheel  is  belted  to  a  3j4-kw,  i2S-volt,  1300- 
r.p.m.  compound-wound,  Western  Electric  generator,  which, 
however,  is  used  at  112  volts,  except  when  charging  the 
34-cell  "Exide"  storage  battery.  At  maximum  load  there 
is  delivered  at  the  switchboard  over  a  line  calculated  for 
5  per  cent  loss  a  current  of  25  amp  at  112  volts.  The 
normal  charging  rate  of  the  battery  is  3  amp  and  the 
regulation  as  yet  is  entirely  by  hand. 

The  storage  battery  is  designed  for  emergency  lighting 
and  to  help  out  the  generator  on  peak  loads.  No  "reverse- 
current"  or  "no-voltage"  circuit  breaker  is  used  in  the 
charging  circuit  to  battery,  dependence  being  placed  upon 
4-anip  fuses  for  protection. 

A  switchboard  in  the  form  of  a  cabinet  is  located  in  a 
bedroom  of  the  bungalow  and  has  ammeters  of  the  Weston 
type  both  for  reading  current  of  battery  on  charge  and 
discharge  and  also  generator  output.  There  is  also  a  volt- 
meter with  switches  to  enable  the  potential  of  either  the 
generator  or  battery  as  a  whole  to  be  ascertained,  but  there 
are  no  means  for  testing  individual  cells,  that  being  done 
in  the  batterv  room  in  the  basement. 
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The  number  of  lamps  at  first  installed  for  use  at  the 
bungalow,  garage,  stable  and  power  house  at  the  dam  was 
forty-four;  six  lamps  were  connected  for  outdoor  use  on 
the  suspension  bridge  and  along  the  paths  to  the  glen ;  in 
the  anteroom  and  for  a  signal  beside  the  railroad  at  the 
bridge  there  were  three  more.  Of  these  there  were  forty 
25-watt,  six  40-watt  and  four  loo-watt  tungsten  lamps, 
while  two  6o-watt  carbon  lamps  were  connected  on  exten- 
sion cords  for  garage  and  battery  room  use. 

Recently  a  new  automobile  shelter  has  been  erected 
across  the  railway  track  and  highway  from  the  entrance 
to  the  suspension  bridge,  and  this  is  connected  to  the  same 
lighting  circuit  through  an  underground  conduit. 

All  telephone  and  signaling  circuits  are  carried  in  an 
underground  lead-covered  cable  having  fourteen  wires. 
These  include  the  local  telephone  and  door  lock  circuits, 
public  telephone  and  two  buzzer  circuits,  one  to  give  notice 
when  the  anteroom  door  at  the  bridge  opens  and  one  giving 
notice  of  the  approach  of  an  electric  car  when  the  latter 
is  still  a  mile  distant  and  two  circuits  in  reserve  for  emer- 
gency use. 

In  closing  it  may  be  said  that  the  region  of  the  Con- 
necticut Valley  north  from  Bellows  Falls  is  verv  interest- 
ing to  students  of  surface  geology,  and  that  the  location  of 
the  little  hydroelectric  plant  above  described  is  found  with- 
in the  terrace  formation  which  extends  up-stream  from 
Bellows  Falls  a  long  way,  marking  in  the  main  valley,  as 
well  as  in  valleys  of  tributary  streams,  the  lines  of  an 
ancient  glacial  lake  that  became  silted  up,  leaving  potholes 
on  Mount  Kilburn,  opposite  Bellows  Falls,  800  ft.  above 
the  present  level  of  the  river,  filling  ancient  river  and 
brook  channels,  and  in  many  cases  causing  new  channels 
to  be  cut  through  ridges  of  rock,  thus  making  numerous 
gorges  such  as  Cavendish  Gorge.  Queechee  Gulf.  Devil's 
Gulch  and  others,  of  which  the  one  noted  in  this  article  is 
a  sample  in  miniature.  Soundings  show  that  the  deep 
chasm  in  bedrock  now  filled  with  the  clay  and  quicksand 
formation  at  Muckross  extends  past  the  falls  in  the  stream 
down  to  the  river  and  probably  under  its  bed,  following 
the  strike  of  the  uptilted  strata  as  if  it  were  a  "fault,"  or 
softer  part,  deeply  eroded  before  the  coming  of  the  glacial 
lake.  These  gorges  mark  the  sites  of  the  best  water- 
powers  of  the  region  to-day,  but  in  all  cases  where  a  stream 
has  cut  itself  a  gorge  the  ancient  channel,  buried  under 
great  masses  of  drift,  must  be  reckoned  with  in  case  a 
reservoir  be  established  back  of  the  rockv  hill  or  ridsje. 


EFFICIENCY  OF  "EARTHS"  IN  RADIOTELEGRAPHY. 


Experimental  Investigation  of  the  Variation  in  EfEciency 
with  Size  and  Position  of  Earth  Wire. 


By  Charles  A.  Culver. 

THE  results  of  certain  preliminary  experiments  ex- 
tending over  several  years  led  the  writer  to  the 
conclusion  that  the  disposition  of  the  earth  con- 
nection in  arranging  a  system  for  radiating  or  intercepting 
electromagnetic  waves  is  of  prime  importance.  These  pre- 
liminary tests  were  carried  out  across  both  land  and  water. 
While  the  results  were  not  wholly  concordant,  yet  the  data 
appeared  to  warrant  a  thorough  and  systematic  investiga- 
tion of  the  relative  efficiency  of  various  earth  connec- 
tions. It  is  also  hoped  that  such  a  study  may  throw  some 
light  on  the  more  or  less  obscure  question  of  the  function 
of  the  earth  in  the  propagation  of  electric  waves. 

The  present  investigation  has  to  do  with  conditions  at  a 
radiotelegraph  receiving  station.  A  similar  study  is  being 
made  with  respect  to  a  transmitting  station.  The  tests  were 
made  at  the  distance  of  }i  mile  from  the  i-kw  station  at 
Beloit  College,  Beloit,  Wis.    The  receiving  set  was  erected 


in  Keep  Athletic  l-'ield,  just  out  of  the  city,  and  consist 
of  a  single  vertical  wire  50  ft.  in  length  connected  to 
regular  loosely  coupled  oscillation  transformer  and  periki 
detector.  The  shunted  telephone  method  was  used  to  co: 
pare  the  intercepted  tnergy.  This  method,  though  n 
extremely  accurate,  was  adopted  because  of  its  convenien 
in  practical  field  work.  Dependence  was  placed  on  t 
possibility  of  being  able  to  repeat  any  given  set  of  resu 
rather  than  upon  highly  accurate  measurements.  T 
reader  who  has  attempted  to  make  quantitative  measur 
ments  under  practical  working  conditions  will  readily  a 
predate  the  difficulties  encountered  and  can  judge  the  r 
suits  accordingly. 

The  transmitting  station  is  of  the  ordinary  spark  ty 
with  a  wave  length  of  650  m.  The  aerial  approximates  t 
L  type,  consisting  of  two  horiozntal  wires  275  ft.  long  su 
ported  at  a  height  of  75  ft.  at  one  end  and  35  ft.  at  t 
other.  From  the  lower  end  two  leads  pass  to  the  close 
coupled  transformer  of  the  transmitting  set.  This  aer: 
points  in  the  general  direction  of  the  receiving  station.  T 
transformer  is  grounded  to  the  city  water  system. 

The  soil  between  the  two  stations  is,  for  the  greater  p£ 
of  the  distance,  composed  of  coarse  sand.  Immediate 
surrounding  the  receiving  station,  which  for  brevity  w 
be  designated  as  R,  the  soil  consisted  of  about  2  ft. 
black  loam  covered  with  grass.  Coarse  glacial  drift  undt 
lies  the  loam.  As  a  standard  for  comparison  an  "eart 
was  established  by  burying  (3  ft.  deep)  a  piece  of  tin  pla 
having  an  area  of  400  sq.  in.  The  first  test  consisted 
comparing  with  the  above  standard  "earth"'  the  effect 
an  "earth"  consisting  of  a  piece  of  tin  plate  of  the  sar 
size  but  laid  upon  the  grass.  The  receiving  system  w 
carefully  adjusted  to  resonance  and  a  series  of  alterna 
readings  of  the  intercepted  energy  was  made.  The  pk 
laid  upon  the  grass  was  found  to  have  the  same  efficien 
as  the  standard  "earth." 

A  piece  of  galvanized  wire  netting  of  J^-in.  mesh,  havi: 
the  same  area  as  the  standard,  was  also  laid  upon  the  gra 
and  proved  to  have  an  efficiency  equal  to  that  of  t 
standard. 

The  sheet  of  metal  and  the  netting  were  each  in  tu 
insulated  from  the  earth  at  a  height  of  7  in.  Under  the 
conditions  they  both  showed  the  same  efficiency  as  t 
standard  "earth." 

Following  the  above  comparisons  tests  were  made  of  t 
relative  efficiency  of  several  forms  of  "earths"  consisti 
of  various  lengths  of  No.  16  copper  wire  laid  loosely  up 
the  grass.  The  following  table  embodies  a  part  of  t 
results  obtained,  S  representing  the  transmitting  station: 


In  addition  to  the  tests  recorded  in  the  above  table  100 
of  earth  wire  was  so  disposed  that  50  ft.  pointed  away  fn 
S  and  30  ft.  toward  S.  The  ratio  of  the  efficiency  of  tl 
arangement  to  that  of  the  standard  was  1.7.  The  syst< 
just  referred  to  was  then  arranged  so  that  50  ft.  point 
toward  S  and  50  ft.  at  90  deg.  to  S.  The  ratio  of  efficien 
in  this  case  was  unity. 

A  wire  25  ft.  in  length  was  buried  2  in.  deep  in  mo 
earth  and  pointing  toward  S.  This  was  compared  with 
wire  of  equal  length  and  direction,  but  laid  loosely  on  f: 
grass.     The  ratio  of  efficiency  proved  to  be  unity,  thoui 
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on  a  subsequent  date  the  buried  wire  showed  a  somewhat 
higher  efficiency  than  the  one  laid  upon  the  grass. 

A  number  of  earth  wires,  each  25  ft.  in  length,  were  ar- 
ranged radially  upon  the  grass  and  pointing  in  the  general 
direction   of   S,   being   roughly   30  deg.   apart.     The   wire 
i    pointing  directly  toward  S  was  connected  and  the  energy 
noted.     An  adjacent  wire  was  added  to  the  arrangement 
•    and  the  energy  again  read.     While  it  was  found  difficult 
■    to  duplicate  a  given  set  of  readings,  the  data  clearly  indi- 
I    cated  that  additional  wires,  after  the  first  two  or  three, 
I    added  little  if  any  to  the  efficiency  of  the  system.    Following 
i    is  a  typical  set  of  readings: 


Type  of  "Earth." 

Shunt  Resistance  to  Produce 
Silence  in  Telephones. 

Standard 

1  Wire 

2  Wires 

3  Wires 

4  Wires 

5  W^ires 

6  Wires 

70 
70 
S5 
45 
45 
45 
45 

The  general  effect  of  an  earth  connection  when  employing 
a  horizontal  aerial  was  also  investigated.  A  section  of 
wire   50   ft.   in   length   was   supported   on   insulators   at   a 

'  height  of  2  ft.  from  the  ground.  The  system  was  in  line 
with  S.  Owing  to  the  fact  that  it  was  necessary  to  move 
the  instruments  from  place  to  place,  only  qualitative  obser- 

'  vations  were  made.  The  detecting  instruments  were  first 
connected  to  the  end  nearest  S,  a  wire  stuck  into  the  ground 
sen'ing  as  an  earth  connection.    A  test  was  made  to  deter- 

•  mine  whether  grounding  the  opposite  or  free  end  would 

•  affect  the  efficiency  of  the  system.  With  the  opposite  end 
free  the  signals  were  clear  and  readable.     Grounding  the 

■  free  end  produced  no  apparent  change  in  the  strength  of 
these  signals.    The  instruments  were  then  moved  to  the  end 

'  farthest  away  from  S.  With  the  opposite  end  free  very 
faint  signals  resulted,  as  was  to  be  expected  from  Marconi's 

•  law  of  horizontal  aerials.  However,  on  grounding  the  free 
end  the  strength  of  the  signals  decidedly  increased  in  in- 

'  tensity,  being  of  the  same  order  of  magnitude  as   those 
heard  when  the  instruments  were  connected  to  the  other 
'  end  of  the  aerial. 

The  above  horizontal  aerial  was  cut  in  the  middle  and  the 
detecting  apparatus  inserted  so  that  25  ft.  of  wire  pointed 
'  either  way  in  line  with  station  S.  With  the  free  ends  un- 
'  earthed  no  signals  could  be  heard,  but  on  grounding  the  end 
farthest  away  from  S  faint  signals  could  be  detected.  On 
grounding  the  end  nearest  S  and  having  the  other  end  free 
stronger  signals  resulted.  On  grounding  both  free  ends 
the  signals  were  materially  stronger. 

The  above  aerial  system  was  changed  to  a  position  at 
right  angles  to  a  line  joining  the  two  stations.  With  the 
detector  in  the  middle  of  the  system  no  signals  could  be 
heard.  When  both  free  ends  were  earthed  very  faint  sig- 
nals could  he  detected.  With  the  above  two  25-ft.  lengths 
joined  and  the  detector  connected  to  one  end  of  the  result- 
fing  50  ft.  of  wire  faint  signals  were  heard.  On  grounding 
■  the  free  end  no  signals  could  be  detected.  It  will  be  noted 
that  this  is  opposite  in  effect  to  the  case  when  the  aerial 
was  in  line  with  station  S. 

Owing  to  the  fact  that  this  investigation  is  not  completed 
it  is  not  the  author's  purpose  at  this  time  to  enter  into  a 
general  discussion  of  the  significance  of  the  above  results. 
In  passing,  however,  attention  should  be  directed  to  the 
marked  differences  in  the  effect  of  the  length  and  relative 
.position  of  the  various  earth  wires  as  indicated  in  the  first 
'table  above.  The  effects  produced  by  earthing  the  free  end 
of  a  horizontal  aerial  are  also  of  interest. 
In  closing  it  may  be  said  that  during  the  period  covered 
v  this  investigation  the  earth's  surface  was  more  or  less 
iioist.  Each  system  was  carefully  brought  into  resonance 
lefore  making  readings. 


REINFORCEMENT  OF  DIRECT-CURRENT   THREE- 
WIRE  FEEDERS. 

Economies  and  Practical  Considerations  Governing  the 

Choice  of  Cables  Larger  than  Necessary 

for  Present  Loads. 


By  A.  W.  Welch. 

IX  selecting  an  economical  cable  system  many  points 
must  be  considered,  some  of  which  are  discussed 
below.  The  cables  must  be  designed  f(ir  the  lowest 
first  cost  of  line  and  of  central-station  equipment  com- 
mensurate with  minimum  cost  of  operation  and  mainte- 
nance, or  to  attain  maximum  income.  But  a  primal  con- 
sideration is  that  the  customer  shall  receive  normal  volt- 
age, as  the  income  depends  upon  his  satisfaction. 

The  present  method  of  selecting  a  cable  for  use  as  a  low- 
tension  direct-current  feeder  is  to  estimate  the  load  and 
then  install  a  cable  of  sufficient  size  to  carry  it  safely. 
When  an  existing  three-wire  feeder,  of,  say,  500,000  circ. 
mils  cross-section  per  conductor,  attains  a  peak  load  of 
650  amp,  it  is  time  to  consider  its  reinforcement.  In  low- 
tension  three-wire  distribution  it  is  customary  to  use  the 
approximate  rule:  Size  of  cable  in  circ.  mils  =  carrying 
capacity  in  ampXiooo.  Therefore,  the  feeder  would  be 
working  for  a  period  under  an  overload  of  150  amp. 

The  distribution  department  of  a  company  should  always 
keep  a  record  of  the  maximum  loads  per  month  occurring 
on  each  feeder.     By  plotting  a  curve  as  indicated  and  ex- 
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Load- Increase    Curve   of   a   500,000-Clrc.    Mil,   Three- Wire    Feeder. 

tending  it  an  idea  may  be  obtained  as  to  the  future  load  it 
will  be  called  upon  to  carry.  Consideration  of  this  curve 
shows  that  the  load  has  been  steadily  increasing  for  the 
past  twenty-one  months,  so  that  it  is  reasonable  to  suppose 
that  it  will  continue  to  increase  to  a  certain  extent,  the  limit 
depending  upon  the  character  of  the  neighborhood.  For 
instance,  a  built-up  residential  district  will  have  a  definite 
load  limit  due  to  the  fact  that  there  are  a  given  number  of 
houses.  .As  all  the  customers  in  such  a  district  are  using 
electrical  energy  for  the  same  purposes  and  all  future  cus- 
tomers will  want  electricity  for  like  purposes,  it  would  be 
simple  to  estimate  closely  what  the  ultimate  load  will  be. 
But  in  a  section  where  large  stores  and  office  buildings  are 
beginning  to  take  the  place  of  old-fashioned  establishments 
it  is  difficult  to  forecast  the  load  several  years  hence. 

The  illustration  shows  the  load  increase  curve  of  a 
SOO,ooo-circ.  mil  three-wire  feeder  situated  in  a  section 
made  up  of  residences  and  small  shops.  It  .shows  that  the 
load  has  been  steadily  increasing  in  almost  a  straight  line 
for  the  past  eighteen  months,  and  during  that  period  the 
monthly  maximum  has  risen  from  350  amp  a  side  to  600. 
The  feeder  has  been  overloaded  at  least  once  a  month  for 
the  past  six  months,  and  at  the  last  point  reached  an  over- 
load of  20  per  cent.     Now,  with  the  present  practice  fore- 
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sight  would  scarcely  reach  beyond  a  year,  and  by  extending 
the  curve  for  twelve  months  it  is  found  that  the  maximum 
load  to  be  expected  at  that  time  will  be  about  850  amp. 
Therefore,  as  the  load  should  be  balanced,  two  350.000- 
circ.  mil  cables  in  multiple  with  the  negative  and  positive 
legs  of  the  existing  feeder  would  take  care  of  this  increase. 
With  the  present  practice,  either  a  350,000-circ.  mil  auxil- 


vvhich  at  2  cents  per  kw-hour  amounts  to  17.2  cents  per 
day,  or  $62.78  a  year. 

This  is,  of  course,  a  rather  free  method  of  arriving  at 
the  result,  but  is  considered  to  be  approximately  correct, 
and  an  approximation  is  all  that  can  be  expected  in  an 
estimate. 

The  other  advantages  accruing  from  the  installation  of 


TABLE  I. SAVING  DUE  TO  LARGER  CABLES. 


Sizes  of  Feeder, 
Circ.  Mils. 

Difference  in  IR 
Drop  at  Full  Load 
of  Smaller  Feeder. 

KW-HOUR  SAVING  DUE  TO 
INCREASED  COPPER. 

Saving  in  Dollars 

per  Year  at  2  Cents 

per  Kw-hour. 

Cost  of  Additional 
Copper. 

YEARS  REQUIRED  FOR  SAVING  TO 
'AY  FOR  ADDITIONAL  EXPENDITURE 

Per 
Day. 

Per 
Year. 

At  2  Cents  per 
Kw-hour. 

At  1  Cent  per 
Kw-hour. 

1,000,000 . . 

750,000 

5.4 

25.28 

9.227 

184.54 

5  76.00 

3.12 

6.24 

750,000 

500,000 

7.2 

22.46 

8.198 

163.96 

530.00 

3.23 

6.46 

500. COO 

3S0.000 

6.5 

14.  15 

5  ,  165 

103.30 

464.00 

4.48 

8.96 

350.000 

200.000 

9.3 

11.60 

4,234 

84.68 

1 

364.00 

4.28 

8.56 

iarv  feeder  or  a  smaller  one  would  be  installed,  and  the 
problem  is.  What  would  be  the  situation  resulting  from 
the  installation  of  an  auxiliary  feeder  of  larger  dimensions 
than  would  be  necessary  to  handle  the  increasing  load? 
Suppose  a  500,000-circ.  mil  cable  were  used  for  reinforcing 
the  original  500,000-circ.  mil  feeder  previously  considered. 
If  this  were  done,  a  i,ooo,ooo-circ.  mil  feeder  would  result 
instead  of  one  of  850,000  circ.  mils.  The  advantages  of 
the  larger  feeder  over  the  smaller  are  that  enough  copper 
is  always  present  for  increased  loading,  and  it  will  not  be 
necessary  to  have  to  reinforce  the  feeder  for  a  longer 
period  if  the  load  should  increase  beyond  the  one-year 
estimate.  The  greater  size  will  make  burnouts  less  likely. 
Another  point  of  some  importance  is  that  the  line  loss  will 
be  less.  This  will  mean  less  demand  upon  the  high-tension 
feeders  and  through  them  upon  the  generating  station. 
The  greatest  saving  in  line  loss  will  occur  during  the  peak 
load  and  will,  therefore,  exert  its  greatest  influence. 

The  approximate  saving  in  money  due  to  the  reduction 
of  the  line  loss  on  this  feeder  may  be  estimated  as  follows : 
The  constants  of  the  feeder  are  its  length,  which  it  will  be 
assumed  is  2000  ft. ;  its  size,  which  will  first  be  considered 
as  850,000  cir.  mils  and  then  as  1,000,000  circ.  mils,  and  its 
specific  resistance  of  10.8  ohms  per  mil  ft.  The  load  con- 
ditions must  now  be  determined  by  an  estimate  based  upon 
present  loads  as  tabulated  hourly,  or  half-hourly  on  the 
station  log  sheets. 

The  following  is  the  estimate  of  present  load  conditions 
on  this  feeder : 

Average  daily  maximum  load  =600  amp  for    2  hours 

50  per  cent  average  daily  maximum  load  =  300  amp  for  2  hours 
25  per  cent  average  daily  maximum  load=150  amp  for  8  hours 
10  per  cent  average  daily  maximum  load=   60  amp  for  12  hours 

From  this  it  is  simple  to  determine  the  amp-hours  for 
each  load  period,  vi'hich  are  1200  amp-hours  during  the 
two-hour  peak,  600  for  two  hours,  1200  for  eight  hours, 
and  720  for  twelve  hours. 

The  next  calculation  will  be  for  the  purpose  of  deter- 
mining the  difference  in  voltage  drop  at  peak  load  between 
the  above  two  sizes.  The  drop  in  the  case  of  the  smaller 
cable  is  10.8  X  200  X  600-^-850,000  =  15.25  volts,  and  the 
drop  in  the  case  of  the  larger  cable  is  10.8  X  2000  X  600 
-=-1,000,000=  12.96  volts.  The  difference  is  therefore  2.29 
volts. 

The  above  table  shows  the  saving  in  kw-hours  due  to  the 
installation  of  the  larger  feeder.  The  total  saving  will  be 
the  sum  of  the  four,  or  4.3  kw-hours  a  day  per  side  of  the 
three-wire   feeder,  or  8.6  kw-hours   for  the  total   feeder, 


the  larger  feeder,  such  as  the  added  safety  and  the  fact  that 
it  will  not  require  reinforcement  so  soon,  should  be  worth 
at  least  as  much  again  as  the  line  loss  saving ;  but  the  prob- 
lem may  be  considered  from  the  standpoint  of  line  loss 
saving  alone.    The  difference  in  cost  between  the  500,000- 


TABLE     II. 


-CONDITION     AT    DIFFERENT    PERCENTAGE    OF    PEAK 
LOAD. 


Twelve 
Two  Hours,  Two  Hours,  Eight  Hours  Hours. 
100  per  Cent.    50  per  Cent.     25  per  Cent.       10  per  Cent. 


Load  in  amperes |  600.00  |       300.00 

Amp-hours 1,200.00  i       600.00 

Drop 2.29  1.15 

Kw-hour  loss 2.75  0.69 


150.00  60.00 

1,200.00  720.00 

0.57  0.23 

0.69  0.17 


circ.  mil  and  the  350,000-circ.  mil  reinforcements  will  be 
about  $460.  Therefore  it  may  be  readily  determined  by 
disregarding  interest  conditions  that  the  saving  of  $62.78 
a  year  will  pay  for  the  increased  cable  in  less  than  seven 
and  one-half  years. 

It   is  difficult  to  give  any   reasonable  estimate  of  cable 
life  without  reference  to  conditions  of  installation.    Under 
average  conditions,  however,  an  underground  cable,  if  not 
disturbed  and  if  properly  protected  from  electroysis,  should 
last   at   least   twenty  years.     The   most   serious   influence?  i 
which  operate  to  shorten  the  life  of  a  feeder  are  lessened 
by    increasing    its    cross-section,    the    load    remaining   con-  ' 
stant.     Assuming  a  cable  life  of  twenty  years,  in  the  case 
of  the  problem  just  considered  one  may  calculate  that  as  the 
increased  cost  of  reinforcement  was  paid  for  in  seven  and 
one-half  years,  there  should  be  twelve  and  one-half  years 
of  life  ahead  for  the  feeder.    At  a  saving  of  $62.78  a  year  j 
at  the  end  of  the  twelve  and  one-half  years  this  will  amount  j 
to  $985 ;  but  as  the  load  should  have  increased  somewhat 
during  this  lapse  the  actual  saving  would  be  considerably 
greater.     If  interest  on  this  income  were  taken  into  ac- 
count the  amount  would  be  still  further  increased. 

.Table  I  shows  the  estimated  conditions  attending  the 
selection  of  a  cable  of  greater  cross-section  than  is  abso- 
lutely necessary  for  the  conveyance  of  the  current.  The 
figures  in  the  first  column  give  the  two  sizes  which  are  to 
be  compared.  For  instance,  what  will  be  the  saving  accru- 
ing from  the  installation  of  a  750,000-circ.  mil  cable  in 
place  of  a  500,000-circ.  mil  cable  for  the  conveyance  of  5°" 
amp?   Reading  to  the  right  along  the  line  which  contains. 
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these  sizes,  one  finds  that  the  saving  will  be  22.46  kw- 
hours  a  day.  8198  kw-hours  a  year,  which  at  2  cents  per 
kw-hour  will  produce  an  annual  income  of  $163.96.  As 
the  additional  expenditure  tor  the  copper  amounts  to  $530, 
it  will  take  a  little  over  three  years  for  this  expense  to  be 
made  up.  The  method  used  in  calculating  the  kw-hour 
saving  for  each  of  the  tabulated  cases  is  based  on  full 
cable  load  for  two  hours,  50  per  cent  load  for  two  hours, 
25  per  cent  load  for  eight  hours  and  10  per  cent  load  for 
the  remaining  twelve  hours.  For  some  locations  these 
percentages  will  be  high  and  for  others  low,  but  on  the 
whole  it  seems  to  the  writer  to  be  a  fair  distribution  of 
load.  The  actual  price  of  energy  per  kw-hour  will  depend 
upon  the  company.  Many  will  perhaps  take  exception  to 
the  2-cent  estimate  and  claim  that  it  is  too  high.  The  last 
column  of  Table  I  gives  the  number  of  years  required  t" 
pay  for  the  increased  copper  by  crediting  the  line  loss  sav- 
ing at  the  rate  of  i  cent  per  kw-hour. 

The  calculations  are  for  reinforcement  cables,  and  the 
additional  copper  will  in  each  case  consist  of  two  legs  of 
2000  ft.  each,  because  the  load  should  be  balanced  on  a 
three-wire  feeder,  making  the  reinforcement  of  the  neutral 
unnecessary.  Of  course,  in  laying  out  a  new  feeder  the 
difference  in  cost  of  three  legs  of  each  size  must  be  con- 
sidered. All  engineers  will  agree  that  the  larger  feeder 
is  more  satisfactory  from  nearly  every  standpoint  except 
that  of  first  cost. 


SOME  NOTES  ON  EUROPEAN  THREE-PHASE  GAS- 
ENGINE  PLANTS. 


Gas-Engine-Driven  Central  Stations  of  from  2,000  kw  to 

Over  40,000  kw  in  Germany  Serving  Mines, 

Rolling  Mills,  etc. 


By  Warren  H.  Miller. 

THE   Rhenish-Westphalian  coal   seams,   which   extend 
to  the  east   from   the  Rhine  as   far  as  Unna  and 
Karmen,  are  about  32  miles  long  and  9  to  14  miles 
wide.    They  are  among  the  most  productive  in  the  world, 
•  surpassing  those  of  England  and  surpassed  only  by  those 
'  of  Pennsylvania,  and  yield  80.000  tons  of  coal  annually. 

These  enormous  deposits  have  formed  the  basis  for  a 
corresponding  development  in  the  production  of  iron  and 
'  «teel.  The  Rhenish-Westphalian  coal  district  now  pro- 
duces annually  over  5,000,000  tons  of  pig-iron,  forming 
about  40  per  cent  of  the  total  output  of  Germany  and 
rea:'  :   cent  of  that  of  the  world.     Most  of  the  ore 


rating    Room    of    ;  •- - 

ised  in  this  district  must  be  imported  from  Sweden,  as 
|he  iron  deposits  in  Germany  itself  are  very  poor;  in  fact, 
he  iron  problem  lies  at  the  root  of  affairs  in  Morocco, 
vhere  the  Germans  are  at  present  operating  rich  mines 
nd  insist  on  being  allow-ed  to  do  so  without  interference 
rem  France. 
The  reception  of  the  ore  requires  a  navigable  river  and 


great  harbor  facilities,  and  hence  Durisburg,  at  the  con- 
fluence of  the  Rhine  and  the  Ruhr,  with  its  innnense  arti- 
ficial basins,  has  become  one  of  the  greatest  iron-making 
centers  of  Germany.  The  Ruhr  is  an  insignificant  stream, 
not  over  75  feet  wide,  but  every  foot  of  its  stone-lined 
bank  is  a  dockinj;  place   for  canalboats  loaded  with   ore, 


Fig.  2 — Generating  Room  of  the  Phoenix  HUtten,  Ruhrort,  Germany. 

or  pine  timbers,  or  else  pig-iron  on  its  way  outbound 
through   Germany's   network   of   waterways. 

All  through  this  district  induction  motors  are  used  ex- 
tensively for  mine  service,  rolling  mills,  conveyors  and 
isolated  service  of  all  kinds.  Use  is  made  of  three-phase 
current,  mostly  of  50  cycles,  running  motors  of  2000 
volts  for  the  mill  rolls  and  220-volt  or  440-volt  motors  of 
500  hp  and  less  for  other  services.  The  fuel  used  is  blast- 
furnace gas,  though  there  have  been  a  number  of  success- 
ful installations  of  coke-oven  gas-driven  central  electric 
stations.  The  principal  objection  to  coke-oven  gas  is  the 
presence  of  sulphur,  hard  to  eradicate,  and  a  solution  often 
resorted  to  is  to  burn  the  coke-oven  gas  under  boilers  and 
add  a  turbine-driven  equipment,  running  in  parallel  with  the 
gas-engine  power  houses. 

The  rapid  development  of  this  industry  in  Westphalia 
is  one  of  the  wonders  of  modern  engineering.  Instead  of 
a  few  three-phase  6o-cycIe  and  25-cycle  plants  scattered 
about  the  country  as  in  America,  there  are  in  Westphalia 
around  Durisburg  and  between  it  and  Brussels  alone  some 
fourteen  large  electric  central  stations  for  three-phase 
drive,  none  of  them  less  than  2000  kva  in  rating  and 
aggregating  40,000  kva.  With  the  exception  of  the  Don- 
nersmarkehiitte  in  Zabrze,  where  there  are  two  8oo-kva, 
1050-volt  units,  all  of  the  engines  are  of  the  four-stroke 
cycle,  though  two-stroke  cycle  is  receiving  considerable  de- 
velopment for  direct  current.  The  tandem  two-cylinder 
arrangement  appears  to  be  the  favorite,  the  electric  con- 
structive conditions  being  so  much  better  than  with  twin 
engines.  The  universal  frequency  is  50  cycles,  or,  what 
amounts  to  the  same  thing,  47  and  48.  The  voltage  ranges 
from  5600,  as  at  the  Rombacher  Huttenwerke  in  Lorraine, 
iir  5500,  as  at  the  Gewerk.schaft  Deutscher  Kaiser  in 
Bruchhausen  (41,900  kva,  94  r.p.m.,  three-phase  machines), 
1.1  2100-volt  and  soo-volt  plants,  5500  being  the  favorite 
\  oltage.  There  are  a  few  large  plants,  as  at  the  2100-hp 
|jlant  of  the  Gutehoffungshiitte  at  Oberhausen.  with  eight 
gas  engines  in  parallel  for  three-phase  electric  drive.  The 
universal  system  is  with  rotating  field,  the  poles  being 
mounted  on  the  rim  of  a  heavy  flywheel  with  a  simple 
copper  damper  on  the  pole  pieces,  consisting  of  seven  or 
eight  ^i-in.  round  copper  rods  passing  through  holes  drilled 
in  the  poles  and  riveted  over  short-circuiting  bars  at  the 
ends.  The  speeds  most  used  are  150,  125,  107,  100  and  94 
r.p.m.,  the  last  two  being  the  favorites  for  all  sizes  much 
larger  than  70  kva. 

The  German  angular  speed  requirements  for  parallel  op- 
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eration  are  the  same  as  the  American,  namely,  1/250  maxi- 
mum permissible  variation  in  angular  rotation  of  the  fly- 
wheel. The  regulation  is  accomplished  almost  invariably 
by  the  inertia  governor,  and  in  the  plants  visited  by  the 
writer  it  was  prompt,  positive  and  efficient  in  the  case 
of  such  disturbances  as  back-fires.     The  prime  requisite  is 
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Fig.   3 — Generating   Room   of  the   Donnersmarkehiitte  at  Zabrze. 

that  the  governor  shall  act  sufficiently  in  advance  of  the 
change  of  speed  in  the  entire  engine  to  alter  the  driving 
power  admitted  in  order  to  suit  the  new  load.  In  this 
way  is  avoided  the  distressing  hunting  so  frequently  started 
by  a  back-fire  in  plants  where  the  governor  is  too  slow 
to  alter  the  driving  power. 

Having  heard  so  much  of  the  smooth  and  quiet  running 
of  the  large  German  central  electric  stations  in  blast-fur- 
nace works,  and  knowing  something  of  American  perform- 
ances, the  writer  was  very  anxious  to  visit  the  Westphalia 
ore-smelting  district  and  see  them  so  as  to  judge  for  him- 
self. Through  the  kindness  of  the  Allgemeine  Elec- 
tricitats  Gesellschaft  of  Berlin,  he  was  given  entree  to 
some  of  the  big  "hiitten,"  as  the  blast-furnace  works  are 
called,  near  Durisburg,  particularly  the  three  immense  sta- 
tions of  the  Phoenix  Hiitten,  Ruhrort. 

The  latter  works  cover  several  square  miles,  the  blast 
furnaces  and  rolling  mills  being  built  over  their  own 
mines.  All  of  the  rolls  are  electric-driven  with  2000-volt, 
3O00-hp  and  1200-hp  non-reversing  motors.  Use  is  also 
made  of  220-volt  motors,  mostly  500  hp,  for  running  mine 
ventilator  fans,  conveyors,  shipping  machinery  and  blast- 
furnace apparatus.  All  of  the  small  motors  appeared  to  be 
of  the  variable-speed  type.  All  of  the  electric  lighting 
was  done  by  direct  current.  Herr  Oelrichs,  the  electrical 
engineer  of  the  plant,  spoke  of  running  all  his  lamps 
next  year  on  the  three  phases  of  his  motor  circuits,  as  is 
often  done  in  America.  As  many  new  benches  of  coke 
ovens  are  now  being  built,  he  stated  that  next  year  it  is 
proposed  to  put  in  a  coke-gas-driven  electric  central  station. 
The  energy  at  present  is  generated  in  three  central  sta- 
tions, the  oldest  containing  three  930-kva,  three-phase  al- 
ternators with  overhung  field  cores  (the  poles  being  at- 
tached to  the  inside  rim  of  the  flywheel),  100  r.p.m.,  2100- 
volt,  47-cycle,  driven  by  tandem  two-cylinder  four-stroke 
cycle  gas  engines  operating  on  blast-furnace  gas.  There 
are  also  two  750-kva,  three-phase  alternators,  2100  volts  at 
140  r.p.m.  with  stator  placed  outside  of  the  rotor,  the  field 
poles  being  mounted  on  tTie  flywheel,  according  to  the  com- 
mon construction.  One  other  machine  in  this  station  was 
a  690-kva,  2100-volt  generator  driven  at  94  r.p.m.  by  a 
tandem  two-stroke-cycle  gas  engine.  All  of  these  were 
running  in  parallel  peaceably  enough,  and  also  in  parallel 
with  units  in  the  two  other  power  houses.  The  1200-hp 
motors  at  the  rolls  were  constantly  being  placed  in  and 
taken  out  of  service,  and  the  load  was  fluctuating  on  all 


waltnietcrs  from  100  to  200  kw  every  few  seconds;  how- 
ever, the  periodic  swing  due  to  interchange  and  play  of 
the  alternators  on  the  varying  load  was  not  over  25  kw 
on  each  side  of  the  normal  position  of  the  wattmeter 
needle.  Each  engine  throughout  the  plant,  in  both  No.  1 
and  2  gas  central  station  and  in  the  turbine  central  sta- 
tion, is  provided  with  a  tachometer  on  a  fixed  standard. 
This  arrangement  seemed  particularly  praiseworthy,  as 
these  instruments  not  only  indicated  to  the  engine  at- 
tendants at  a  glance  the  average  speed  of  the  engine  but 
showed  how  it  was  behaving  throughout  each  portion  of 
each  revolution — a  most  important  thing  to  know  instantly 
and  accurately  with  gas  engines  in  parallel.  The  930-kva 
engine  units,  witli  overhung  field  poles,  showed  a  very 
peculiar  speed  variation  between  102  and  108  r.p.m.,  oc- 
curring periodically  about  every  two  revolutions,  as  if 
either  the  governor  overtraveled  slightly  or  the  load  was 
a  little  too  great  for  steady  angular  flywheel  speed.  As 
the  normal  speed  of  these  engines  is  100  r.p.m.,  it  is  prob- 
able that  they  were  underloaded  and  being  held  down  with 
some  difficulty  by  the  governor.  Their  wattmeters  showed 
only  700  kw.  The  7So-kva  machines  operated  very  steadily 
at  from  138  r.p.m.  to  139  r.p.m.  Their  wattmeters  in- 
dicated from  500  kw  to  600  kw.  This  equipment  was 
installed  in  1903,  the  engines  having  been  built  by  Haniel 
&  Leug.  of  Dusseldorf,  licensees  in  Westphalia  for  the 
manufacture  of  the  well-known  Augsburg  Niirnburg  gas 
engines.  The  alternators  and  switchboard  were  built  by 
the  Allgemeine  Company,  of  Berlin.  The  switchboard  was 
of  the  usual  high-tension,  oil-switch,  distance-control  type. 

In  power  house  No.  2  are  four  i68o-kva,  three-phase,  47- 
cycle.  2100-volt  alternators  driven  at  94  r.p.m.  by  tandem 
two-cylinder  four-stroke-cycle  Augsburg  engines,  built  by 
Haniel  &  Leug.    The  instruments  showed  loads  fluctuatin| 
between  200  and  300  kw  every  few  seconds.     One  engin« 
was  carrying  from  900  kw  to  11 00  kw,  the  other  two  frotr 
700  kw  to   900  kw  each,  and  one  was  not  in  operation 
The  variations  were  not  over  30  kw  on  each  side  of  norma 
position  of  the  wattmeter  needle  for  the  time  being,  a  verj 
good  performance  even  for  blast-furnace  gas.    The  switch 
board  of  this  plant  was  of  the  most  modern  construction 
with  each  panel  capable  of  being  rolled  out  onto  an  iror 
wagon   built    for   that   purpose   and   repaired   in   the  elec 
trician's   workshop,   far   from   any  current-carrying  wires 
All  of  the  main  panels  were  interchangeable  and  all  pos 
sessed  spring-lock  lugs  which  hooked  them  into  the  mail 
busFar   leads   when  the  panel   was  pushed  home  into  it 
place.     A  safety  lock  made  it  impossible  to  disconnect  tb 
panel  or  put  it  onto  the  bars  without  the  main  oil-switcl 
circuit-breaker   being   first   shut    off.      Of    course   such   . 
system  as  this  is  possible  only  with  electrically  operate( 
oil  switches,  as  the  panel  carries  only  the  instruments,  th 
instrument  transformers  and  the  electrical  oil-switch  op 
crating   device    with    its    transformers.      This    board   als' 
possesses  a  double  set  of  busbars,  both  being  in  a  cella 
under  the  board  with  double-throw  switch  for  each  pane 
The  emergency  busbar  is  like  the  ones  in  American  plant; 
being  used  for  testing  engines  or  division  of  the  load  be 
tween  two  distinct  circuits.    Use  is  made  of  a  whistle  syf 
tem  by  which  the  board  attendant  would  give  one,  two  0 
three  whistles,  according  to  the  number  of  the  engine,  in 
mediately  after  a  back-fire.     The  men  on  the  floor  coul 
then  go  at  once  to  the  engine  needing  attention.     In  tli 
same  power  house  with  these  were  two  4000-hp  twin  tar 
dem    two-cylinder   gas   engines   built   by   Thyssen   &  Con 
pany,  of  Mulheim,  which  ran  the  blower  pumps. 

In  power  house  No.  3  were  two  Allgemeine  turbine  set 
one  of  1500  kva  and  one  of  2500  kva,  and  one  cros 
compound  ventil-geared  reciprocating  engine  built  in  Du 
seldorf.  All  of  these  were  driven  by  steam  at  11  atmi 
spheres  pressure  with  superheated  steam  raised  under  boi 
ers  with  the  spare  coke-oven  gas.  The  wattmeters  v. 
dicated  2300  kw  and   1 100  kw  respectively,  showing  th 
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both  turbines  were  fully  loaded.  The  fluctuation  in  both 
changed  by  from  200  kw  to  300  kw  every  few  seconds. 
The  tachometers  showed  a  speed  variation  of  not  over  20 
r.p.m.  around  a  normal  value  of  2900  r.p.m.,  which  seemed 
a  pretty  good  performance  for  the  turbine  governor  under 
such  load  fluctuations.  The  coke-oven  gas  is  burned  un- 
der boilers  and  then  the  steam  is  used  in  turbines.  There 
was  no  other  use  that  could  be  made  of  the  superfluous 
coke  gas,  but  next  year,  after  the  new  coke  benches  have 
been  completed,  the  Phoeni.x  company  expects  to  install 
coke  gas  engines.  This  arrangement  will  represent  no 
particular  innovation  in  Westphalia,  as  witness  the  seven 
Augsburg-Nuniberg  machines,  aggregating  7500  hp,  of 
the  Eschweiten  Bergswerk  N'erein  in  Eschweileraue,  and 
two  6jo-kva  .Xivrnburo;  three-phase,  3150-volt  machines 
at  Bochrun.  The  power-factor  of  the  entire  Phoenix 
works,  all  three  power  houses  being  in  parallel,  was  0.73, 
which  is  excellent  for  such  a  peculiar  drive  as  a  large 
blast  furnace,  rolling  mill  and  coal-mine  industry. 
The  Phoenix  plant  is  fairly  typical  of  what  is  being  done 
,  with  three-phase  electric  drive,  not  only  in  Westphalia  but 
I  all  over  Belgium.  France,  Spain  and  other  parts  of  Europe 
where  coal  and  iron  conditions  invite  large  blast-furnace 
installations.  For  this  service  the  three-phase  plants  out- 
number the  direct-cuifffent  plants  two  to  one. 


POINTS  OF   INTEREST    IN    LAYOUT    OF    A    NEW 
TURBINE  STATION  FOR  LEXINGTON,   KY. 


The  Lexington  (Ky.)  Utilities  Company  is  erecting  a 
mbdern  new  turbine  station  near  the  site  of  its  old  plant  to 
furnish  central-station  service  for  Lexington  and  to  operate 
the  local  and  interurban  railway  lines  of  the  allied  Lexing- 
ton &  Interurban  Railways  Company.  As  initially  com- 
pleted the  new  station  will  contain  two  2500-kw  horizontal 
Curtis  General  Electric  turbo-generators,  developing  4000- 
volt,  60-cycle.  three-phase  energy,  but  it  is  capable  of  exten- 
sion later.  Following  the  tendency  of  recent  engineering 
design  away  from  25-cycle  railway  generation  where  inter- 
operation  w'ith  a  lighting  plant  is  desirable,  all  railway 
energy  will  be  converted  to  550-volt  direct  current  by 
motor-generator  sets.  Two  750-kw  sets  will  be  installed  in 
the  plant  and  others  will  be  operated  in  substations  along 
the  33,000-volt  transmission  line  extending  to  Versailles 
and  Frankfort,  28  miles  distant. 

The  new  plant,  for  which  excavating  is  already  com- 
pleted, will  be  of  concrete,  brick  and  steel,  measuring  141 
ft.  by  144  ft.  in  plan,  and  will  be  surmounted  by  a  12-ft. 
concrete  stack  200  ft.  high.  The  boiler-room  is  to  be 
equipped   with   two   new   Edgemoor   and   two    Babcock   & 

;  Wilcox  5000-sq.  ft.  units,  the  latter  to  be  removed  from  the 

'•  present  plant. 

As  is  typical  of  small-plant  design,  the  coal-handling 
apparatus  will  all  be  contained  in  the  boiler-room,  but  the 

'  arrangement  at  Lexington  is  rather  novel.  The  coal-car 
spur  is  to  be  extended  into  the  station  at  a  level  about  6  ft. 

•  above  the  boiler-room  floor  and  directly  over  the  coal- 
storage  pit,  which  will  be  65  ft.  long,  24  ft.  wide  and  20  ft. 
deep.  From  drop-bottom  cars  crashed  coal  can  thus  be 
discharged  directly  into  the  pit,  while  lump  coal,  with  the 
aid  of  a  three-ton  traveling  crane  and  grab  bucket,  may  be 
lifted  from  the  car  and  conveyed  to  the  crusher  hopper 
alongside  the  track.  This  crusher  in  turn  empties  into  the 
pit  beneath.  The  latter  is  of  concrete  with  a  waterproof 
surfacing,  and  provision  will  be  made  for  turning  water 
on  to  the  coal  to  gain  the  advantages  of  submerged  stor- 
age if  this  becomes  desirable.  From  the  coal-storage  pit 
the  crane  bucket  is  again  used  to  fill  the  small  bunkers 
directly  over  the  boilers.  The  latter  units  will  be  equipped 
«ith  Foster  superheaters  to  improve  the  quality  of  steam 
idmitted  to  the  turbines. 


The  provision  of  an  extra  smaller  circulating  pump  in- 
dicates the  ctifort  to  improve  the  efliciency  of  the  large  tur- 
bine units  at  partial  loads.  The  two  main  motor-driven 
circulating  pumps  are  16  in.  in  diameter,  delivering  7000 
gal.  per  minute  at  25  lb.  pressure.  The  auxiliary  lo-in. 
pump  will  deliver  about  one-third  this  quantity  of  water 
at  the  same  pressure.  This  extra  head  on  the  circulating 
system  is  required  in  connection  with  the  cooling-pond 
arrangement  which  is  imposed  by  the  local  conditions  sur- 
rounding the  plant. 

Lexington  and  its  vicinity  are  without  water-bearing 
strata,  and  surface  water  has  to  be  relied  on.  Sufticient 
pondage  for  a  year's  supply  is  held  in  the  city  reservoir, 
2  miles  distant  and  a  number  of  feet  lower  than  the  city. 
Owing  to  this  absence  of  wells  or  streams  all  water  for 
the  plant  must  be  purchased  from  the  city  at  a  cost  of  about 
6  cents  per  1000  gal.  In  the  present  plant,  which  con- 
tains both  reciprocating  and  engine  units,  a  cooling  pond 
has  been  resorted  to,  as  shown  in  the  accompanying  illus- 
tration. This  pond  measures  roughly  230  ft.  by  120  ft.,  and 
is  sprayed  by  fifty  nozzles  mounted  on  15-in.  pipes.  Ten 
to  12  lb.  pressure  per  square  inch  is  required  at  the  nozzles. 
The  present  pond  is  capable  only  of  about  800  kw  cooling 
duty  and  normally  has  to  be  sprayed  at  full  capacity  twenty- 
four  hours  a  day,  including  the  light-load  period,  in  order 
to  cool  it  down  for  the  heavier  loads  which  have  to  be 
taken  care  of  later. 

The  peculiar  stratum  formation  underlying  the  city,  alter- 
nate layers  of  rock  and  clay,  permits  such  rapid  seepage 
that  an  attempt  to  prepare  a  new  cooling  pond  would  prob- 
ably be  in  vain.  Accordingly  the  old  pond,  which  is  700  ft. 
distant  from  the  new  station,  will  be  enlarged  to  carry  the 
additional  load.  When  first  dug  it  is  said  that  this  pond 
absorbed  all  the  water  that  could  be  pumped  into  it  for 
many  days.  The  surrounding  strata  are  now  thoroughly 
saturated,  however,  and  the  make-up  water  required  is 
practically  limited  to  the  loss  by  evaporation.  The  old 
pond  will  be  cleaned  and  extended  by  several  hundred  feet 
and  will  be  connected  with  the  new  plant,  700  ft.  distant, 
by  30-in.  di.scharge  and  intake  lines. 

An  interesting  load  on  the  33,000-volt  line  operated  from 
this  station  will  probably  be  the  motor-power  requirements 
of  one  of  the  largest  and  finest  country  estates  in  America. 
These  combined  farm  and  summer-home  grounds,  which 
cover  8000  acres  of  choice  blue-grass  pasturage,  are  already 
completely  electrically  equipped  and  served  bv  an   isolated 


Oil   Cooling    Pond   to    Be    Extended    for    New    Station. 

plant  and  several  gas  engines.  These  it  is  proposed  to 
turn  to  central-station  drive,  and  when  this  has  been  fin- 
ished to  the  taste  of  the  multi-millionaire  owner  it  promises 
to  be  the  show   farm   installation  of  the  country. 

Mr.  W.  F.  Bacon,  vice-president  of  the  Lexington  Utili- 
ties Company,  has  recently  removed  his  office  to  Lexington 
and  is  in  general  charge  of  the  rehabilitation  of  the  com- 
pany's plant  and  lines.  Mr.  J.  P.  Pope  is  general  superin- 
tendent of  the  lighting  department.  Sargent  &  Lundy, 
Chicago,  are  the  engineers  for  the  new  plant. 
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HANDLING  LUMBER  BY  ELECTRICITY. 

Electric  Motors  Employed  for  Every  Operation  in 
Lumber  Yard. 


By  E.  L.  Barnett. 

AT  the  Pacific  Coast  meeting  of  the  American  Institute 
of  Electrical  Engineers  a  paper  was  read  by  Mr. 
Edward  J.  Barry  giving  a  description  of  the  appli- 
cation of  electricity  to  the  lumber  industry  at  the  sawmills 
and  yards  of  the  Potlatch  Lumber  Company,  at  Potlatch  and 
Elk  River,  Idaho.  Among  other  things,  Mr.  Barry  de- 
scribed the  application  of  electric  storage-battery  locomo- 
tives in  transferring  lumber  from  the  sawmills  to  the  dry- 
kiln  and  from  the  dry-kiln  to  the  planing  mill.  During  the 
discussion  Mr.  Ralph  Bennett  mentioned  the  fact  that  sev- 
eral monorail  systems  were  in  successful  operation  in  the 
State  of  California  and  in  the  Southern  States.  It  might 
also  be  mentioned  that  a  number  of  electric  traveling  cranes. 
of  both  the  runway  and  gantry  types,  are  used  for  this 
service  on  the  Pacific  Coast. 

It  is  the  opinion  of  the  writer  that  none  of  these  methods 
should  be  employed  as  a  complete  system.  Each  has  its 
own  particular  place,  and  the  ideal  system,  especially  where 
applied  to  existing  yards,  would  be  a  combination  of  two 
or  more  of  these  particular  methods  of  handling  lumber. 

The  electric  traveling  crane,  runway  type,  can  cover  a 
large  area,  and  hence  is  applicable  to  removing  lumber  from 
the  sorting  table  to  the  yard  and  in  loading  cars  for  ship- 
ment, the  runways  being  so  placed  that  the  crane  can  cover 
a  large  area.  However,  this  type  is  not  adapted  to  moving 
loads  over  long  hauls,  the  movement  of  the  bridge  being  too 
slow,  and  a  combination  system  should  be  adopted. 

The  runway  type  has  a  great  advantage  in  loading  and 
unloading,  since  the  load  can  be  moved  in  either  direction 
at  right  angles  and  hence  can  be  readily  placed  in  any  posi- 
tion. The  first  cost  of  a  crane  of  this  type  with  runways  is 
high,  although  the  maintenance  should  not  be  excessive  if 
it  is  properly  installed. 

While  the  first  cost  of  the  gantry  type  will  be  greater 
than  that  of  the  runway  type,  it  requires  no  expensive 
runways  but  only  a  simple  track  not  much  more  expensive 
than  the  ordinary  logging  railroads,  and  the  tracks  can  be 
so  laid  that  the  crane  can  be  readily  transferred  from  one 
section  of  the  yard  to  another. 

The  monorail  svst€m  is  restricted  to  a  narrow  area  al- 


Fig.    1  —  Electric  Crane   Used   by  the   Union    Lumber  Company. 

most  directly  under  the  monorail,  and  hence  is  applicable 
to  the  loading  of  cars  on  tracks  parallel  to  each  other  and 
at  right  angles  to  the  monorail.  Since  it  is  obvious  that  the 
monorail  should  be  located  with  respect  to  a  continuous 
supply,  one  logical  location  seems  to  be  at  the  sorting  table 
to  remove  piles  of  lumber  to  the  cars  for  transfer.     As  this 


type  requires  only  the  trolley  with  trolley  and  hoist  motors 
and  electrical  equipment  for  the  same,  and  the  monorail 
erected  should  cost  less  than  the  runways  for  the  runway 
type,  it  is  evident  that  this  system  should  cost  less  than 
the  latter  for  a  given  length  of  runway.  Again,  while  the 
monorail  '  erected    will    cost    more    than    the    track    for   the 


Fig.    2 — Bank    of    Transformers    for    Crane    Shown    In    Fig.    3. 

gantry  type,  the  trolley  with  hoist  and  electrical  equipment 
should  cost  much  less  than  the  gantry  type  of  crane.  How- 
ever, to  cover  any  considerable  area  will  require  an  ex- 
pensive installation  of  monorails. 

The  electric  storage  locomotive  is  especially  adapted  tc 
moving  large  quantities  of  lumber  over  long  or  short  hauls 
and  hence  may  be  used  in  moving  lumber  about  the  yards 
and  from  the  yards  to  the  shipping  points.  The  storage- 
battery  type  of  locomotive  is  desirable  through  avoiding 
complicated  systems  of  wiring  that  would  interfere  witl 
the  capacity  of  the  storage  yards,  and  in  handling  lumbei 
in  the  yards. 

The  following  is  a  brief  description  of  the  method  usee 
by  the  Union  Lumber  Company,  of  Fort  Bragg,  Cal.,  foi 
handling  lumber  by  electric  power.  All  the  lumber  frorr 
this  mill  passes  along  a  slowlv  moving  sorting  table.  wher< 
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Fig.   3— Crane  at  the   Yards  of   Irvine   Mulr   Lumber  Company. 

it  is  first  graded  and  then  removed,  by  hand  labor,  to  th 
piling  forms.  These  piles  are  then  removed  by  the  electn 
traveling  crane  shown  in  Fig.  i.  by  means  of  a  special  shnr 
which  will  carry  any  amount  up  to  3000  ft.,  the  load  varyin 
in  weight  from  a  few  hundred  pounds  to  approximate 
6.5  tons.    It  may  be  interesting  to  note  that  this  is  redu"' 
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and  fir  lumber ;  the  former  varies  greatly  in  weight  and 
ranges  as  high  as  5  lb.  to  the  board  foot. 

The  bridge  of  the  crane  is  of  120  ft.  span,  and  was  de- 
signed for  a  load  of  10  tons,  5  tons  on  each  side.  The 
bridge  is  driven  by  a  22-hp  motor,  the  hoist  by  a  lo-hp 
motoi     and   the   trolley  by  one  of   5   lip.      All   are   jjo-volt. 


C  onipany,  and  the  crane  and  yards  are  located  about  1  mile 
from  the  generating  plant,  current  being  supplied  over  a 
thri-c-|)hase  line  at  jjoo  volts.  I'"ig.  2  shows  the  bank  of 
transformers  for  transforming  to  220  volts.  The  secondary 
switch  with  meter  is  also  plainly  shown  in  a  weatherproof 
bo.\.  In  Fig.  4  is  shown  the  940-kva  unit  at  the  generating 
plant,  and  Fig.  5  shows  the  switchboard  and  motor-driven 
exciter.  The  generating  plant  also  contains  a  300-kva,  2200- 
volt  generator,  direct-connected  to  a  four-valve  engine. 


WATER-SUPPLY   SITUATION    OF  LOUISVILLE 
CENTRAL  STATION. 


Fig.   A — S-tO-kva   Turbo-Generator  at  the   Plant   of   Union 
Lumber  Company. 

6(>-cycIe,  three-phase  induction  motors.  The  trolley  or 
carriage  is  of  the  monorail  type.  It  was  the  intention  to 
.have  one  on  each  side  of  the  bridge,  but  it  has  been  found 
advisable  to  place  an  I-beam  at  the  middle  of  the  bridge 
'and  use  but  one  trolley.  It  has  been  the  purpose  to  use  this 
crane  in  connection  with  a  monorail  system  for  handling  the 
neavy  timbers,  and  also  for  handling  all  kinds  of  lumber  for 
distribution  in  the  yard  and  for  loading  cars  for  shipment. 
.■\t  the  present  time  all  lumber  is  shipped  by  boats,  being 
loaded  on  the  cars  by  the  crane  and  then  run  by  gravity 
to  the  shipping  wharf.  In  the  future  storage-battery  loco- 
motives may  be  used  for  transferring  about  the  yards, 
m  handling  empty  cars  and  for  the  necessary  switching, 
.lorses  being  used  for  this  purpose  at  the  present  time.    This 


TECHNICAL  visitors  to  Louisville  Ky.,  familiar  with 
steam-plant  operation  in  other  riverside  cities  often 
remark  with  surprise  the  situation  of  the  Louisville 
Light  Company's  14,000-kw  turbine  condensing  generating 
station,  located  almost  a  mile  distant  from  the  bank  of  the 
Ohio  River,  which  might  be  expected  to  furnish  the  best 
source  of  condensing  water.  On  account,  however,  of  the 
wide  variation  in  level  of  this  stream,  which  undergoes 
changes  of  nearly  50  ft.  from  flood  to  low  water,  the  de- 
signers of  the  station  early  abandoned  this  source  and  have 
had  recourse  to  a  remarkable  water-bearing  basin  located 
50  ft.  below  the  surface  of  a  large  part  of  the  city  and 
seemingly  quite  independent  of  the  river  water. 

The  present  site  of  Louisville  is  over  the  sand  and  gravel- 
filled  ancient  channel  of  the  pre-glacial  Ohio  River,  through 
the  center  of  which  the  latter-day  stream  of  the  same  name 
is  again  cutting  its  way.  The  w-ater-bearing  sands  and 
gravels  above  referred  to  lie  at  a  depth  of  from  35  to  50 
ft.  below  the  present  street  surface  and  provide  an  almost 
inexhaustible  supply  of  water  at  a  uniform  temperature  of 
55  deg.  Fahr..  winter  and  summer.  These  sand  and  gravel 
strata  are  nearly  65  ft.  in  thickness  and  are  underlaid  by 
the  bed  rock.  Twenty-five  years'  experience  with  pumping 
from  this  underground  basin  has  shown  that  it  is  much 
more  dependable  than  the  varying  stages  of  the  nearby  river 
and  is  well-nigh  inexhaustible  unless  pumped  from  a  re- 
stricted area. 

The  first  source  of  subterranean  supply  for  the  Loui.sville 


Fig.  5— Switchboard  and  Motor-Driven  Exciter  at  the  Plant  of 
Union   Lumber  Company. 

ane  handles  on  the  average  approximately  120,000  ft.  of 
mber  per  day  of  ten  hours  over  a  haul  of  from  20  ft.  to 
'O  ft.  Over  short  hauls  in  loading  cars  for  shipment  the 
ane  has  handled  as  much  as  40,000  ft.  in  one  hour, 
lig.  3  shows  the  crane  of  the  Irvine  Muir  Lumber  Com- 
'ly.    This  companv  purchases  power  of  the  Union  Lumber 


Tward    Into    Pump    Well    of 
Lighting  Company. 

station  was  an  open  shaft,  lowered  below  the  hydrostatic 
water  level.  From  this  well  a  pump  located  in  an  adjoining 
shaft  delivered  its  supply  to  the  surface.  After  other  ex- 
periments an  elliptical  brick  wall,  56  ft.  deep  and  with  axes 
of  34  ft.  and  48  ft.  respectively,  was  put  down,  from  the  bot- 
tom of  which  thirtv  8-in.  tubes  each  2;  ft.  in  length  were 
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driven,  the  last  10  ft.  being  made  up  of  Xo.  12  strainers.  At 
the  depth  at  which  these  strainers  are  placed  they  are 
brought  opposite  the  bedded  gravels  of  the  water  strata, 
which  thus  act  as  an  admirable  filter  provided  by  nature  for 
the  purpose.  All  of  the  thirty  well  tubes  are  connected 
through  valves  to  a  common  manifold  header,  from  which  a 


30O0.kw  Turbo-Alternator   Units 
Street  Plant,   Louisville,   Ky. 


Fourteenth 


Gordon  compound  duplex  pump  and  a  Worthington  ver- 
tical duplex  pump  deliver  4600  gal.  per  minute  to  the  con- 
densing-water  supply. 

Later  a  concrete  well,  60  ft.  deep  and  25  ft.  in  diameter, 
was  put  down,  its  bottom  reaching  11  ft.  below  the  static 
water  level.  From  its  base  twenty-four  8-in.  tubes  are 
driven  through  the  sand  and  gravel,  these  tubes  being  alter- 
nately 15  and  25  ft.  in  length  and  ending  in  10- ft.  strainers. 
All  of  the  tubes  are  connected  to  a  20-in.  header,  from 
which  a  i6-in.  Worthington  centrifugal  pump,  driven  by  a 
vertical-shaft,  200-}ip  Westinghouse  alternating-current 
motor,  delivers  5000  gal.  per  minute  against  a  90-ft.  head. 
A  view  looking  down  into  this  concrete  well  from  the  sur- 
face is  shown  in  Fig.  I. 

With  the  increasing  requirements  of  water  for  the  tur- 
bine condensing  operation  of  the  station,  motor-driven 
impeller  pumps  have  been  added,  avoiding  the  necessity  of 
sinking  the  large  and  expensive  concrete  or  brick  wells. 
The  first  of  these  deep-well  pumps  installed  was  in  a  lo-in. 
steel  tube  driven  from  the  surface  to  bed  rock  at  a  depth 
of  no  ft.,  and  ending  in  a  35-ft.  length  of  No.  12  strainer. 
The  impeller  of  this  Columbus  pump  is  in  eight  lo-ft.  sec- 
tions, each  carrying  three  double-bladed  impellers.  The 
pump  is  operated  by  a  vertical  50-hp  motor  and  delivers 
1000  gal.  per  minute.  Two  other  generally  similar  pumps 
later  installed  are  provided  with  No.  40  strainer  and  are 
driven  by  loo-hp  motors.  They  deliver  respectively  1350 
gal.  and  1450  gal.  per  minute. 

With  these  pumps  a  total  supply  of  more  than  13,000  gal. 
per  minute  is  thus  made  available.  With  the  cooling  pond 
and  various  cisterns  now  used  as  a  system  of  reservoirs, 
a  total  storage  capacity  of  500,000  gal.  is  afforded  at  the 
plant. 

The  turbine  equipment  of  the  section  comprises  two  3000- 
kw  horizontal  Westinghouse-Parsons  turbo-generator  sets, 
exhausting  into  Leblanc  jet-type  condensers,  and  the  latest 
unit,  a  7500-kw  Curtis-General  Electric  turbo-alternator 
(the  largest  horizontal  unit  of  this  type  yet  built),  exhaust- 
ing into  a  Wheeler  rain-type  jet  condenser,  similarly  the 
largest  of  its  kind.  This  condenser  is  equipped  with  two 
tail  pumps,  one  of  which  can  be  operated  separately  on 
partial  loads.  Condensing  water  for  these  units  is  cooled 
during  periods  of  heavy  load  by  spraying  through  the  fifty- 


six  3-in.  Koerting  nozzles  over  the  cooling  pond,  the  nozzle 
pressure  being  produced  by  two  loo-hp  motor-driven  cen- 
trifugal pumps,  each  capable  of  delivering  4500  gal.  per 
minute.  Under  conditions  of  partial  load  the  nozzle  sprays 
are  not  operated,  the  circulation  within  the  cooling  pond 
itself  providing  ample  cooling,  while  during  the  lightest 
loads  of  the  day  it  is  even  found  more  economical  to  pump 
from  the  wells  and  waste  the  water  required  for  cooling 
purposes  rather  than  to  attempt  to  re-cool  it. 

While  the  water  obtained  from  the  underground  source 
is  excellent  for  condensing  purposes,  continuing  at  a  uni- 
form temperature  of  55  deg.  Fahr.  throughout  the  year,  it 
is  found  rather  hard  for  boiler-feed  use  and  must  be  treated 
before  being  introduced  into  the  boilers.  A  mixture  ci 
lime  and  soda  is  added  to  the  water  in  four  40,000-gal.  tanks 
each  of  which  completes  the  precipitation  process  in  foui 
to  six  hours  and  is  drawn  from  in  succession.  The  treatec 
boiler-feed  water  is  then  passed  through  a  Cochrane  heater 
having  its  temperature  raised  to  210  deg.  Fahr.  by  the  ex- 
haust collected  from  the  various  pumps  and  auxiliaries  abou' 
the  station,  and  is  finally  introduced  into  the  boilers  by  i 
Terry  turbine-driven  centrifugal  boiler-feed  pump,  running 
at  1650  r.p.m.  and  delivering  500  gal.  per  minute. 

Mr.  G.  Wilbur  Hubley  is  chief  engineer  and  genera 
superintendent  of  the  Louisville  Lighting  Company. 


CONVEYOR   SYSTEMS   FOR   HANDLING  COAL. 


Simple  Equipments  for  Unloading    Cars  Applicable  t( 
Small  Stations. 

By  Henry  J.  Edsall. 

A    MECHANICAL  coal  and  ash-handling  equipment  i 
nearly  always  included  in  large  modem  boiler-room; 
and  such  equipments  have  been  installed  in  most  0 
the  larger  boiler-rooms  that  were  built  before  conveyor 
were  developed  to  the  point  where  they  were  consideree 
part  of  the  regular  equipment. 

The  majority  of  the  small  boiler-rooms,  however,  hav' 
been  left  to  struggle  along  with  only  the  human  machine 
with  his  shovel  and  wheelbarrow,  to  handle  the  coal.  Thi 
is,  as  a  rule,  because  the  owner  of  the  boiler-room  does  no 
consider  it  possible  to  install  a  coal  conveyor  without  in 
curring  so  much  expense  that  the  saving  to  be  obtaine( 
would  not  pay  a  good  return  on  the  investment.  In  man 
cases  this  is  a  mistake,  and  an  equipment  can  be  founc 


Fig.   1— Coal    Elevator   for    Run-of-Mine   Soft   Coal. 


which  will  meet  his  requirements  and  still  be  so  simple  an 
inexpensive  that  it  will  be  a  good  paying  investment  f( 
him  and  save  him  a  great  deal  of  trouble  and  annoyance. 

Modern  coal  cars  are  nearly  all  bottom-dumping,  ai. 
while  they  are  easy  to  unload  in  the  way  that  their  desigue 
meant  them  to  be  unloaded — that  is,  through  the  doors 
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the  bottom — they  are  troublesome  and  expensive  to  unload 
by  shoveling  the  coal  over  the  side,  especially  in  the  large 
steel  cars,  or  "battleships,"  as  they  are  frequently  termed 
locally. 

Shoveling  coal  over  the  side  usually  means  an  expense 
of  from  8  cents  to  10  cents  a  ton,  and  if  the  coal  is  dis- 
tributed along  the  side  of  the  track  it  occupies  considerable 


Fig.  2 — Coal  Conveyor  for   Boller-Room  Storage. 

.  space,  and  this,  as  a  rule,  means  that  it  has  to  be  rehandled 
and  wheeled  into  the  boiler-room.  Where  more  storage  is 
desired  than  can  be  obtained  by  filling  up  the  space  close  to 
the  track  the  coal  has  to  be  trimmed  back  by  shoveling  or 
wheeling,  or  both,  and  this  means  more  expense.  Besides 
this  the  demurrage  charges  for  holding  the  railroad  cars 
longer  than  a  certain  time  have  to  be  considered,  and 
]  these  charges  sometimes  add  up  to  a  very  appreciable  sum 
during  a  year. 

One  way  to  facilitate  the  unloading  of  cars  is  to  build  a 

trestle  or  elevated  siding,  so  that  the  coal  can  be  dropped 

on  the  ground  under  the  trestle.     In  order  to  obtain  much 

'  storage  in  this  way,  however,  it  is  necessary  to  build  the 

'•  trestle  fairly  high  or  long,  or  there  will  still  be  trimming 

'  required.     Also,  with  a  trestle  more  or  less  of  the  coal 

'  asually  has  to  be  wheeled  to  the  boiler-room,  and  the  farther 

'  it  is  distributed  along  a  trestle  the   farther  it  has  to  be 

wheeled.    If  a  trestle  is  built  of  w-ood  it  deteriorates  when 

exposed  to  the  weather,  so  that  at  least  part  of  the  timbers 

■  have  to  be  replaced  in  eight  or  ten  years,  and  lumber  is 

becoming  more  expensive  as  time  goes  on.     If  the  trestle 

•  is  built  of  more  permanent  materials  it  becomes  more  ex- 

'  pensive,   and   a   mechanical    equipment   will    ordinarily   be 

found  to  be  less  expensive  and  more  satisfactory. 

The  illustrations  herewith  show  three  simple  and  com- 
paratively inexpensive  mechanical  equipments  which  will 
handle  coal  cheaply  and  satisfactorily.  Fig.  i  shows  an 
inclined  chain  and  bucket  elevator  with  two  strands  of 
chain  and  buckets  spaced  at  regular  intervals  between  the 
.chains. 

The  coal  is  dropped  from  the  cars  into  a  concrete  track 
.hopper  underneath  the  track  and  fed  by  means  of  a  regu- 


easy  reach  of  the  iiicman.  This  equipment  is  installed  in 
a  Pennsylvania  electric-light  station  supplying  a  community 
having  about  3000  inhabitants. 

In  this  way  the  coal  supply  is  placed  just  where  it  is 
wanted,  and  no  rehandling  is  necessary  except  when  the 
supply  becomes  low.  By  making  the  pile  fairly  deep  con- 
siderable storage  can  be  obtained  in  a  compact  rectangular 
bin.  and  the  cost  for  labor  and  energy  for  unloading  will 
probably  amount  to  not  over  2  cents  a  ton.  The  buckets 
can  be  maile  large  enough  to  handle  run-of-mine  soft  coal, 
or,  if  it  seems  advisable,  they  can  be  made  smaller  and 
a  grating  placed  over  the  track  hopper,  on  which  the  large 
lumps  would  be  broken  by  the  attendant.  This  means  a 
cheaper  cost  of  installation  but  a  somewhat  higher  labor 
cost  in  unloading.  Where  anthracite  coal  is  handled  the 
buckets  can  be  made  quite  small  and  a  single-chain  elevator 
used. 

Fig.  2  shows  an  inclined  flight  conveyor  handling  coal 
from  a  track  at  some  distance  to  a  bin  close  to  the  boiler- 
room  wall.  The  coal  is  fed  to  the  conveyor  in  the  same 
manner  as  before,  but  in  this  case  the  buckets  arc  replaced 
by  flights  of  pushers  attached  to  a  single  or  double  strand 
of  chain,  and  these  flights  push  the  coal  along  in  a  steel 
trough  and  deliver  it  over  the  end  into  the  bin.  This  makes 
quite  an  inexpensive  type  of  conveyor,  but  it  is  not  good 
practice  to  run  them  at  an  incline  greater  than  about  30  deg. 
with  the  horizontal. 

Fig.  3  shows  a  combination  of  an  elevator  and  a  hori- 
zontal flight  conveyor,  which  distributes  the  coal  in  a  some- 
what longer  bin  along  the  boiler-room  wall.  The  elevator 
in  this  case  is  of  the  gravity  discharge  type,  with  V-shaped 
buckets  at  intervals  between  two  strands  of  chain.  The 
buckets  elevate  the  coal,  and  then  as  they  turn  and  travel 
a  short  distance  horizontally  the  coal  falls  out  into  the 
flight  conveyor  running  at  right  angles.  The  flight  con- 
veyor discharges  the  coal  into  the  bin  through  doors  spaced 
at  intervals  in  the  bottom  of  the  trough.  In  this  case  there 
is  also  a  reciprocating  feeder  to  feed  the  coal  automaticallv 
to  the  foot  of  the  elevator.  This  feeder  consists  of  a 
plate  which  forms  a  bottom  for  the  track  hopper  and  to 
which  a  reciprocating  motion  is  given  by  means  of  a  crank 
and  connecting  rod.  The  coal  moves  forward  with  the 
plate  and  subsequently  falls  over  the  end  when  the  plate 
moves  back. 

.\n  equipment  similar  to  one  of  those  illustrated,  or  some 
modification  of  one  of  them,  can  usually  be  designed  to 
suit  almost  any  small  boiler-room,  and  such  equipments  are 
likely  to  prove  a  money-making  investment  and  a  great 
convenience. 


IMPROVING  FIRE-ROOM  EFFICIENCIES. 


Details  of   Boiier-Room   Equipment  at  Rockford,  III. 
for  Economical  Generation  of  Steam. 


Fig.  3— Coal. Handling  Equipment  for  Run-of-Mlne  Soft  Coal. 

'ating  gate  to  the  foot  of  the  elevator.  At  the  head  of  the 
:Ievator  the  coal  drops  into  a  two-way  chute,  which  dis- 
;ributes  it  in  a  bin  close  against  the  boiler-room  wall. 
Openings  in  the  lower  part  of  the  boiler-room  wall  allow 
be  coal  to  go  through,  so  that  unless  the  supply  becomes 
i\v  there  is  always  a  pile  on  the  boiler-room  floor,  within 


PROB.\BLY  no  plant  of  its  size  in  the  country  is  as 
completely  equipped  for  the  analysis  and  record  of 
fire-room  operation  as  the  newly  reconstructed  steam 
station  of  the  Rockford  (III.)  Electric  Company.  Draft, 
feed-water  input,  proportion  of  €0.^  and  flue  temperatures 
are  all  matters  of  continuous  record  in  this  plant,  and  each 
adjustment  by  the  firemen  with  changes  of  load  is  made 
with  careful  regard  to  stack  pressure,  CO,  and  feed-water 
as  shown  by  the  indicating  devices  in  the  fire-room.  Mr. 
F.  H.  Golding,  manager  of  the  Rockford  company,  realizes, 
like  many  other  progressive  operators,  that  the  greatest 
opportunity  for  improved  plant  economy  exists  in  the  fire- 
room  and  has  set  about  to  discover  and  put  an  end  to  the 
many  insidious  wastes  which  in  the  end  react  upon  the 
coal    pile. 

The  Rockford  plant  contains   10.000  kw  total  rating  in 
three   horizontal   Curtis   steam    turbines   and    1500   kw    in 
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reciprocating  engine-driven  machines,  besides   1300  k\v   m 
waterwheels. 

Each  of  the  five  500-hp  Stirling  and  six  500-hp  Heme 
boilers  is  equipped  with  both  a  draft  gage  and  a  feed-water 
valve  indicator  mounted  on  its  front,  as  shown  in  Fig.  i. 
The  draft  gages,  which  are  of  the  Westover  float  type, 
indicate  to  hundredths  of  an  inch  the  complete  circular  arc 


Fig.  1 — Boilers  Equipped  with  Draft  Gages,  Feed-Water  Indicators 
and    Steam    Gages. 

representing  about  0.65  in.  of  water  column.  The  feed- 
water  gages  comprise  simply  pointers  connected  through 
gear  trains  to  rack  segments  on  the  boiler-feed  valve  ex- 
tensions. These  are  set  at  zero  when  the  valves  are  closed, 
and  their  indications  when  open  are  to  an  arbitrary  scale 
proportioned  to  the  rate  of  feed-water  input.  After  a 
little  experience  these  arbitrary  settings  become  significant 
to  the  firemen,  showing  them  just  how  much  water  is  enter- 
ing each  boiler. 

Behind  one  pair  of  the  Heine  boilers  a  Sarco  continuous 
carbon-dioxide  analyzer  has  been  installed,  although  this 
set  can  be  transferred  to  any  other  pair  of  units  desired. 
This  Sarco  apparatus  draws  a  continuous  curve  of  the 
CO2  ratio  present  in  the  flue  gases,  and  by  inspecting  the 
curve  sheet  from  time  to  time  the  firemen  set  their  draft 
dampers  as  shown  by  the  gages  to  obtain  complete  combus- 
tion without  admitting  surplus  air.  Definite  relations  have 
been  determined  between  boiler  load,  thickness  of  fire  and 
stack  draft,  and  conditions  of  best  combustion  are  thus 
reproducible  at  any  time.  To  improve  further  the  opera- 
tion of  the  furnaces,  care  has  been  taken  to  close  up  all 
air  leaks  into  the  settings,  and  the  fire  doors  are  opened 
only  the  minimum  amount  necessary  for  inspection. 

To  show  the  fire-room  employees  the  load  on  the  turbine 
and  engine  units,  a  face-plate  arm  is  moved  over  a  row  of 
contacts  on  the  switchboard  gallery,  lighting  lamps  behind 
corresponding  transparent  numbers  in  the  boiler-room  and 
thus  indicating  the  load  in  steps  of  500  kw  each.  When 
an  additional  unit  is  to  be  started  up  the  switchboard  opera- 
tor lights  a  red  lamp  on  the  boiler-room  signal  panel. 
giving  the  firemen  a  few  minutes'  warning  and  often 
enabling  them  to  carry  the  extra  load  by  readjusting  the 
boilers  already   in  service. 

In  the  office  of  the  chief  engineer  of  the  plant,  located  in 
the  engine-room  building  and  nearly  150  ft.  distant,  are 
installed  an  Orsat  CO,  .sampler  for  testing  the  gas  from 
each  furnace,  a  flue-temperature  thermometer  which  can 
be  connected  to  any  flue,  a  recording  Venturi  water  meter, 
a  steam-pressure  gage,  etc.  These  devices  are  shown  in 
Fig.   2. 

Sampling  tubes  from  each  boiler  lead  to  the  Orsat  ap- 
paratus, and  through  these  tubes,  to  insure  fresh  samples, 
gas  is  continually  being  withdrawn  from  the  flues.  The 
samples  of  gas  to  be  tested  are  collected  in  liquid-immersed 
metal  tanks,  which  are  thus  filled  at  a  uniform  rate  during 
eight  hours  by  a  small  motor  which  iDwers  the  liquid  in  its 


counterwcightcd  reservoir.  This  motor,  which  runs  a 
1700  r.p.ni.,  has  its  speed  reduced  through  a  ratio  of  i  ti 
720,000  by  worm  gears.  As  the  contents  of  each  tank  an 
analyzed  in  turn,  an  average  eight-hour  record  is  obtainei 
of  the  COj  present  in  the  gas  from  the  correspondiuj 
boiler.  Compressed  air  is  available  for  cleaning  the  sam 
pling  device  and  has  been  found  of  much  service  for  keep! 
ing  the  pipes  clear  and  in  condition. 

Each  flue  is  also  equipped  with  a  tliermoelectric  coupl' 
whose  emf  is  arranged  to  actuate  a  niillivoltmeter,  cali 
brated  as  a  thermometer  to  read  from  75  deg.  to  1000  deg 
Fahr.  By  means  of  fourteen  switches  this  Wilson-Maelei 
pyrometer  can  thus  be  made  to  indicate  the  flue  tempera 
tures  of  any  of  the  boilers  in  the  adjoining  building.  Th' 
flue  temperatures  are  ordinarily  run  at  500  deg.  Fahr.,  anc 
if  there  is  a  marked  departure  from  this  value,  the  caus 
of  the  trouble,  such  as  baffles  down,  etc.,  is  at  once  in 
vestigated.  With  the  aid  of  the  pyrometer  a  close  chec! 
can  thus  be  kept  at  all  times  on  the  operation  of  the  fur 
naces  and  boilers. 

The  S-in.  Venturi  water  meter  has  a  capacity  of  230,00' 
lb.  per  hour,  and  is  equipped  with  indicating,  recording  an 
curve-drawing  attachments. 

A  feature  of  the  operation  of  the  Rockford  plant  is  th 
daily  record  curve  sheet  in  the  engineer's  office,  on  whic 
are  entered  in  the  form  of  curves  the  load  factor  of  boile 
units,  load  factor  of  engine  units,  pounds  water  per  poun 
coal,  pounds  coal  per  kw-hour,  per  cent  COj,  flue  tempera 
ture,  average ;  vacuum  carried,  back-pressure,  and  feec 
water  temperature. 

The  curve  chart  has  space  for  the  entire  month,  and  a 
the  quantities  are  so  plotted  that  an  improvement  in  oper; 
tion  in  any  particular  is  indicated  by  a  rising  slope  of  th 
corresponding  line,  so  that  the  trend  of  the  plant  perforn 
ance  is  apparent  at  a  glance.  A  clerk  prepares  this  recor 
and  relieves  his  chief  of  all  detail  in  this  connection.  . 
daily  record  of  the  CO,  ratio  is  also  posted  in  the  fir< 
room  to  stimulate  the  employees  there. 

As  the  result  of  the  care  taken  in  firing,  the  COj  confer 
has  been  raised  from  4  per  cent  and  6  per  cent  to  a  su: 
tained  average  of  10  per  cent,  representing  a  saving  t 
several  hundred  dollars  per  month.  The  Rockford  steai 
plant  is  now  producing  a  kw-hour  on  from  3.2  lb.  to  3.6  1 
of  coal,  the  steam  turbines  being  operated  for  the  majt 


Fig.  2 — Fine   Pyrometer,   Venturi    iVIeter 
Sampling    iVIachine, 


nd   Orsat   Fiue-Gas 


part  of  the  output.  Reclaimed  coal,  dropped  from  t 
grates,  is  used  for  banking  the  boilers,  effecting  considi 
able  saving  in  fuel.  But  the  local  company  is  not  ) 
willing  to  rest  in  the  contemplation  that  all  possible  1  ■ 
been  accomplished  and  expects  that  further  experience  w  1 
its  complete  indicating  and  recording  equipment,  now 
stalled  only  a  few  months,  will  result  in  drawing  attent  1 
to  other  possible  savings  in  the  operation  of  the  boil - 
room   equipment. 
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LETTERS   ON    PRACTICAL 
SUBJECTS 


OPERATING    HIGH  EJFICIENCY    UNITS  ON     REDUCED  VOLTAGES  AT 
LOW  ENERGY  COSTS. 

Recently  the  writer  was  cliarged  with  the  purchase  of 

the  lamps   for  an  installation  where  the  electrical  energy 

was  furnished  free  of  charge  under  the  terms  of  the  rental 

contract,  so  that  the  cost  of  energy  consumed  by  the  lamps 

i    was  negligible.      The   first   conclusion    reached    was   very 

'    naturally  to  make  a  selection  of  carbon-filament  lamps,  since 

'    these  i6-cp  units  cost  only   i6  cents  apiece,  while  even  a 

'    graphitized-filanient  lamp  would  cost  21  cents  and  the  other 

'    higher  efficiency  lamps  seemed  out  of  the  question. 

'       I  determined  to  look  further,  however,  at  the  relative  lives 

;   of  the  different  kinds  of  lamps  in  terms  of  their  first  cost, 

as  the  thought  occurred  to  me  that  perhaps  a  saving  could 

be  effected  by  buying  the  more  expensive  lamps  if  these 

could  be  operated  to  give  a  correspondingly   longer   life. 

The  i6-cp  carbon  lamps  would  have  a  life  of  only  700  hours, 

'  but  the  60-cent  25- watt  tungstens  were  rated  at  1700  hours 

'  at  their   lowest    labeled    voltage.      Operating   these    latter 

I  lamps  at  4  volts  below  the  minimum  rating,  however,  would 

^  insure  a  life  of  2300  hours,  making  the  tungstens  renewal 

!  cost  practically  the  same  as  that  for  the  carbon  lamps.    A 

'  point  to  be  watched  and  taken  into  account,  of  course,  is 

the  reduced  candle-power  of  the  high-efficiency  units  when 

'  *>uming  below  voltage,  and  such  units  should  be  chosen  suf- 

'  iently  large  to  give  ample  light  when  run  at  the  lower 

tage.    Such  a  tungsten  installation,  however,  still  has  the 

antage  of  being  very  much  more  efficient  than  the  old 

bon  lamps,  and  the  true  conservationist  will  enjoy  the 

:^faction  of  knowing  that  he  is  not  wasting  energy,  but 

utting  his  free  electricity  to  the  best  use.    Of  course,  the 

ensive  high-efficiency  incandescent  lamps  should  not  be 

1  where  there  is  danger  of  breakage  or  other  damage 

'  r  than  natural  "burning  out"  with  long  life.     The  same 

;nciple  of  using  the  higher-efficiency  longer-hour  lamps 

•at  lower  voltage  may  also  be  applied  to  equivalent  graphi- 

Itued-filament  and  tantalum  lamps,  as  well  as  to  the  tungsten. 

'    Perhaps  the  most  significant  interest  of  such  an  installa- 

Iion  operating  on  free  electricity  is  the  light  thus  thrown 
in  the  economy  of  high-efficiency  units  in  all  cases  where 
he  energy  cost  is  low.  Many  will  be  surprised  to  learn  that 
;ven  with  free  energy  the  more  costly  high-etficiency  units 
ire  in  the  end  cheapest  when  operated  as  I  have  outlined. 
Milwaukee,  Wis.  Malcolm  L.  Jones. 


UNIQUE  REPAIRS  TO  A  BOILER  CHIMNEY. 

Electric  service  for  the  citizens  of  Blue  Island,  111.,  a 
uburb  of  Chicago,  as  well  as  the  water  pumping  for  the 
5wn,  is  supplied  by  the  Sanitary  District  of  Chicago, 
hich  has  installed  one  of  its  substations  in  the  Blue  Island 
lunicipal  plant.  The  original  equipment  of  boilers  and 
igines  is  still  maintained,  however,  to  serve  as  an,  auxiliary 
I  case  of  interruption  to  the  hydroelectric  energy  trans- 
litted  30  miles  from  the  Lockport  power  plant  on  the 
'rainage  Canal. 

The  steel  smokestack  of  the  Blue  Island  plant  is  100  ft. 
jgh  and  6  ft.  in  diameter  and  was  installed  twelve  years 
'"■  About  two  years  ago  the  five  top  sections  of  the 
k  began  to  show  evidences  of  deterioration  and  were 
laced  with  new  sections.  During  the  summer  of  1911, 
-ever,  seven  sections  lower  down  on  the  original  stack 
ilarly  began  to  give  signs  of  weakening,  and  it  was 
ermined  to  replace  these. 

lie  five  good  sections  at  the  top  of  the  stack  weighed 

re  than  800  lb.  each,  and  to  have  torn  down  the  entire 

-  iicture  in  order  to  replace  the  intermediate  sections  would 


have  required  handling  these  good  sections  twice,  .\ccord- 
ingly  the  contractors,  the  Chicago  Bridge  &  Iron  Works, 
adopted  the  plan  of  erecting  a  scaffolding,  as  shown  in  the 
picture,  to  hold  the  good  sections  in  place  while  the  dam- 
aged parts  were  being  renewed.  The  scaffolding  consisted 
of  four  6-in.  by  6-in,  uprights,  braced  with   i-in.  by  6-in. 


crossbars,  and  the  total  weight  which  it  supported  ex- 
ceeded 2  tons,  held  at  a  height  of  100  ft.  in  the  air.  About 
fourteen  days  were  required  to  complete  the  exchange  of 
sections,  and  the  plan  adopted  proved  an  entire  success. 
La  Grange,  III.  M.  C.  Holmes. 


PARALLELING  TRANSFORMER  BANKS  ON  STAR  DELTA  SYSTEMS. 

An  interesting  condition  arises  when  it  is  necessary  to 
connect  in  parallel  two  transformer  banks  operating  on  a 
star-delta  system.     Assume  a  case  where  there  is  a  star- 


pH.v_Iest 


Fig.    1 — Transformer   Connections. 

connected  transmission  system  and  it  is  required  to  install 
a  bank  of  three  transformers  to  feed  into  a  delta  dis- 
tributing system.  Fig.  i  shows  the  various  connections 
which  may  be  made,  while  Fig.  2  shows  diagrammatically 


Fig.   2 — Voltage    Relations. 

the  two  different  phase  relations  produced  by  these  connec- 
tions. 

It  will  be  noted  from  Fig.  2  that  the  two  different  deltas 
produced  will  not  parallel,  regardless  of  what  combination 
of  leads  is  made.    These  two  deltas  are  produced  by  either 
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a  "right-hand"  or  a  "left-hand"  connection  of  the  primary 
coils,  or  by  the  two  possible  connections  of  the  secondaries. 
Where  the  transformer  banks  to  be  paralleled  are  of  the 
same  type,  and  it  is  po.ssible  to  trace  out  the  connections 
of  both  the  primaries  and  the  .secondaries  and  make  ex- 
actly duplicate  arrangement  of  connections,  there  will  be 
no  danger  from  throwing  the  two  banks  together  without 
making  preliminary  tests.  But  if  it  is  impossible  to  trace 
out  the  connections,  on  account  of  the  leads  being  brought 
out  underground,  or  if  it  is  required  to  connect  in  parallel 
with  transformers  in  a  distant  substation,  a  "phasing-out ' 
test  must  be  made.  For  this  test  two  shunt  instrument 
transformers,  of  the  same  voltage  as  the  secondaries  of  the 
main  transformers,  and  two  voltmeters  should  be  used. 
For  convenience  in  making  this  test  the  three  leads  of  the 
two  lines  to  be  paralleled  should  be  tagged  a,  b,  c  and  i,  2,  3 
respectively.  By  testing  out  the  various  combinations  of 
leads  as  shown  in  the  accompanying  table,  it  can  be  quickly 
determined  whether  proper  connections  have  been  made 
for  paralleling. 

TRANSFORMATION    COMBINATIONS. 


12  3  12?  123 

'  a    b  e  b     c     a  cab 

2  3  12      3  12      3 

c     b  a  a     c     b  I                  b     a     c 


This  table  shows  the  six  possible  combinations,  the  tests 
being  made  by  connecting  one  testing  transformer  from  i 
to  a.  the  other  from  2  to  h,  or  3  to  c,  etc. 

If  all  of  the  above  combinations  are  tested  out  without 
finding  one  which  gives  "no  voltage"  between  the  respective 
leads,  it  is  obvious  that  the  two  transformer  banks  will  not 
parallel,  and  the  connection  on  one  of  the  banks  will  have 
to  be  reversed  according  to  Fig.   i. 

The  new  connections  having  been  made  the  series  of 
tests,  as  shown  in  the  table,  should  again  be  made  and  one 
of  the  combinations  will  be  found  which  w'ill  give  "no  volt- 
age" across  the  three  respective  leads. 

Two  testing  transformers  are  necessary,  as  there  are 
certain  of  the  combinations  of  leads  which  will  give  double 
line  voltage,  which  will  cause  both  voltmeters  to  show  full 
voltage. 

Los  Angeles.  Cat.  R.  E.  Cunningham. 


TRANSFORMER  CONNECTIONS. 


In  the  first  issue  of  October,  1911,  a  letter  appears,  "A 
Transformer     Misconnection,"    from     Mr.    R.    T.     lenkins, 


Fig.    1 — Delta   Connection. 

which  appears  to  call  for  comment  for  the  benefit  of  those 
whose  experience  in  transformer  connections  is  limited. 


Piitmiry      3. 


fceondary    B 


Fig.    2— Straight     Delta     Connection. 


The  diagram  in  his  article  (here  reproduced  as  Fig.  i)  is 
given  to  illustrate  the  misconnection,  and  is  followed  by 


the  statement  that  the  connection  was  made  because  it 
happened  to  be  the  shortest  distance  between  transformer 
terminals  and  the  busbars.  But  this  arrangement  of  trans- 
former is  advantageous  in  constructive  work  and  is  used 
in  many  installations. 

In  contradistinction  to  Mr.  Jenkins'  reasoning  he  would 


Sc'couilary    B 


Fig.    3 — IVIodified    Connection. 

have  experienced  no  circuit-breaker  trouble  had  he  simply 
reversed  the  secondary  of  the  transformer  whose  primary 
li.Td  been  reversed  by  the  short  connection. 

The  diagrams  of  Figs.  2  and  3  are  given  to  show  there 
is  no  difference  between  using  a  straight  delta  connection 
and  reversing  one  transformer,  provided  the  secondary  is 
correspondingly  reversed. 

Denver,  Col.  Vernon  R.  Marshall. 


PRACTICAL  METHOD  FOR  TESTING  SOILS  FOR  FOUNDATIONS. 

Probably  there  is  no  incident  which  so  utterly  disgusts  the 
engineer  of  a  central  generating  station  as  the  settling  of  a 
foundation.  .\  crack  developing  across  one  corner  of  the 
front  of  the  building  is  bad  enough,  but  the  cracking  of  a 
generator  foundation  or  the  slow  settlement  of  one  side  or 
corner  is  probably  the  most  exasperating  problem  with 
which  the  engineer  is  called  upon  to  contend. 

It  is  very  easy  to  test  the  soil  upon  which  it  is  proposed 
to  place  a  foundation.  The  entire  operation  is  very  simple 
and,  as  shown  by  Fig.  i,  is  easily  applied  without  the  use  of 
special  apparatus.  It  will  be  assumed  that  the  trench  has 
already  been  dug  to  the  depth  of  the  proposed  foundation, 
as  shown  by  Fig.  l.  Drive  two  or  more  stakes  at  least  3  ft. 
long  in  the  corners  of  the  trench  at  least  3  ft.  from  the  spot 
where  the  test  is  to  be  made.  The  stakes  should  be  driven 
nearly  level  with  the  bottom  of  the  trench  and  the  tops 
accurately  leveled. 

Next  a  timber  12  in.  square  is  placed  on  end  and  a  mark 
made  at  the  bottom  of  the  timber  level  with  the  tops  of  the 
stakes,  as  shown  at  c.  The  upper  end  of  the  timber  is  fitted 
with  a  platform,  built  to  touch  against  the  guide  timbers  in 
the  sides  of  the  trench,  or  the  timber  may  be  supported  in 
a  vertical  position  by  means  of  several  light  guy  cables. 


Fig.   1— Testing  Soli. 


The  platform  is  then  loaded  with  stone,  sacks  of  dirt  or  any 
other  heavy  material  available.  The  material  is  weighed 
as  it  is  added  to  the  platform. 

Load  is  added  to  the  platform  until  the  timber  begins  to. 
sink  into  the  ground.  Its  sinking  is  shown  by  the  line  c. 
Fig.  2,  dropping  below  the  level  of  the  stakes.     When  this 
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happens  it  is  obvious  that  the  load-carrying  capacity  of  tliat 
particular  soil  has  been  exceeded.  Should  there  be  a  load 
of  4  tons  on  the  timber  it  is  obvious  that  the  actual  load 
placed  upon  the  foundation  should  never  equal  4  tons  to 
the  square  foot.  But  it  has  been  found  that  a  timber  i  ft. 
square   will   settle   under   a   load   which   will   not   affect   a 


Fig.  2 — Effect   of   Overload. 
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Fig.  3 — Depth  of  Footing  Required. 


similar  load  per  square  foot  under  a  large  foundation.  That 
is,  the  large  foundation  will  safely  carry  more  per  square 
foot  than  will  be  sustained  by  a  single  square  foot  of  the 
same  soil.  Therefore  any  load  per  square  foot  which  will 
not  settle  a  12-in.  by  12-in.  timber  endwise  into  the  soil  may 
be  safely  placed  upon  the  footing  of  a  wall.  This  means 
that  if  the  test  timber  will  carry  2  tons  the  footing  may 
also  be  loaded  to  2  tons  per  square  foot  and  the  margin  of 
safety  will  be  sufficient. 

Next  borings  should  be  made  in  the  bottom  of  the  trench 

to  determine  if  the  soil  is  of  the  same  character  immediately 

below  the  bottom  of  the  trench.     Ordinarily,  borings  from 

4  ft;  to  6  ft.  will  be  ample,  but  for  very  heavy  work  much 

deeper  borings  may  be  necessary.    It  will  usually  be  found 

that  clean  sand  and  gravel  are  good  for  3000  lb.  to  8000  lb. 

for  the  former  and  6000  lb.  to  8000  lb.  for  the  latter.    This 

means  from  ij/.  tons  to  4  tons  to  the  square  foot,  according 

"  'he  nature  of  the  sand  and  gravel  in  question. 

~  >ft  clay  may  be  depended  upon  to  support  a  load  of  2000 

•o  4000  lb.;  medium  hard  clay  from  4000  lb.  to  8000  lb., 

i  hard,  dry  clay  from  8000  lb.  to  10,000  lb.  to  the  square 

t.     Soft,   semi-liquid   soils   are  very   hard   to   estimate. 

1  iiey  will  sustain  loads  varying  from  500  lb.  to  1500  lb.  per 

■quare  foot,  and  for  heavier  loads  they  should  be  removed 

ntirely  or  filled  with  stone,  wood  piling  or  sand  piles  until 

test  proves  that  the  bearing  capacity  has  been  increased 

1  satisfactory  figure. 

he  next  step  toward  securing  a  foundation  which  will 

settle  is  to  calculate  with  exactness  the  load  to  be  sup- 

•ed  by  the  wall,   including,  of  course,   its  own   weight. 

-lime,  for  example,  that  a  certain  l8-in.  wall  must  carry 

lad  of  16  tons  per  linear  foot  in  a  soil  which  tests  show 

c  able  to  support  2  tons  to  the  square  foot.    How  wide 

n  the  footing  be  made  that  no  settling  shall  ever  occur? 

load  of  16  tons  to  the  square  foot  in  a  soil  capable  of 

irrying  2  tons  will  obviously  require  a  footing  4  ft.  wide. 

'ic  wall   is   18  in.  wide,  leaving  30  in.  projection  of  the 

iing,  or  15  in.  on  either  side  of  the  wall. 

Next  the  thickness  of  the  footing  must  be  determined. 

shown  by  Fig.  3,  if  the  footing  be  made  very  thin,  as 

■vn  at  a.  it  will  break  at  the  point  where  it  joins  the  body 

he  wall.    If,  on  the  other  hand,  the  footing  be  made  very 

k,  as  at  b,  a  waste  of  material  is  the  result  without  the 

ting  being  made  any  better  thereby.     It  has  been  found 

at  the  greater  the  load  per  square  foot  the  thicker  the 

oting  must  be,  or,  if  it  be  a  stepped  footing,  the  steps  must 

'  made  narrower  as  the  weight  per  foot  increases. 

he  following  table  is  in  use  by  competent  authorities  for 
ertaining  the  width  of  offsets  under  the  loads  commonly 
',  that  is,  from  0.5  ton  to  3.5  tons  per  square  foot: 
\pplying  this  table  to  the  problem,  it  is  found  that  with 
ad  of  2  tons  to  the  square  foot  the  ofifset,  if  made  of  I  :6 
Crete,  must  not  be  more  than  0.95  of  its  own  thickness, 
'•refore,  to  project  the  footing  15  in.  its  thickness  must 


be  15  -:  0.95  —  15.7S  in.,  a  little  more  than  15)4  in.  The 
1 :9  concrete  requires  a  deeper  footing  on  account  of  1  .g 
concrete  possessing  less  strength  than  the   1:6;  therefore 

RATIO   OF  OFFSET  TO  THICKNESS  OF  CONCRETE   FOOTINGS. 


Kind 

PRESSURE  ON  B 

OTTOM  OP 

POOTING. 

TO.VS  PER 

SQU.\RE 

POOT, 

Bon- 

l.S 

3.0 

crete. 

0.5 

1.0 

2.0 

2.5 

3.5 

(. 

1.9 

1.35 

1.10 

0.95 

0.85 

0.75 

j     0.70 

y  

1.4 

1.00 

0.80 

0.70 

0.15 

0.55 

1     0.50 

the  1:9  concrete  footing  should  project  only  0.7  its  depth. 
Hence  the  necessary  thickness  is  15  -^  0.7  =  21.28  in.  By 
following  this  rule  with  plain  concrete  footings  one  may  be 
sure  of  making  the  footings  of  sufficient  strength  and  with- 
out waste  of  material. 

The  above  rule  is  so  simple  tliat  it  may  easily  be  followed 
by  any  man  who  knows  enough  to  use  concrete,  and  its  use 
will  give  results  much  more  desirable  than  the  hit-and-miss 
method  of  guessing  at  the  width  and  depth  of  footing  off- 
.sets.  For  reinforced-concrete  footings,  of  course,  an  entirelv 
different  set  of  calculations  is  necessary.  It  is  evident  that 
a  much  thinner  offset  may  be  used,  thereby  resulting  in  a 
great  saving  of  concrete,  but  at  the  expense  of  an  outlay  for 
metal  and  for  labor  of  fabricating  and  placing  it.  The 
rules  for  calculating  the  size  and  strength  of  concrete  rein- 
forcing are  so  complicated  that  it  is  not  possible  to  give 
them  here. 

IVilloughby,  Ohio.  James  F.  Hobart. 


SUPPORTING  MOTORS  ON  CONCRETE  BOTLDIKG  CEILINGS. 

Reinforced-concrete  industrial  buildings  are  now  so  com- 
mon that  the  progressive  contractor  should  be  familiar  with 
the  best  methods  of  installing  motors  in  them.  It  is  con- 
ceded that  the  best  location  for  a  motor  of  a  capacity  of 
less  than,  say,  50  hp  is  on  the  ceiling.  There  it  is  out  of 
the  way  and  does  not  occupy  floor  space.  Modern  induc- 
tion motors  require  so  little  care,  if  they  are  intelligently 
selected,  that  they  can  readily  be  given  such  attention  as 
they  require  even  if  they  are  mounted  overhead.  A  good 
induction  motor  does  not  require  much  more  consideration 
than  a  shafting  hanger.  It  is  the  purpose  of  the  writer, 
then,  to  describe  some  methods  of  mounting  motors  on  ceil- 
ings of  concrete  buildings. 

As  a  rule  motors  inverted  at  ceilings  are  held  from 
stringers  of  some  sort.  Either  timbers  (Fig.  i)  or  struc- 
tural steel  sections  (Fig.  2)  can  be  used  for  stringers. 
Wood  is  cheaper,  but  introduces  combustible  material  in 
what  might  otherwise  be  a  fireproof  installation.  Wood 
also  shrinks  and  swells.     This  results  in  loose  bolts,  vibra- 
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Fig.    1 — Wooden    Stringers   Supported   from    Spool    Casting. 

tion  and  noise.  However,  wood  is  largely  used  because 
it  can  always  be  readily  obtained  and  can  be  erected  by 
any  carpenter.  Although  somewhat  more  expensive  than 
wood,  structural  steel  members  constitute  ideal  stringers.. 
When  firmly  bolted  into  place  they  stay  there.     If  an  in- 
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stallation  is  properly  laid  out  it  is  not  necessary  to  drill  the 
channels  or  other  sections  forming  stringers.  They  can  be 
clamped  into  place,  as  suggested  in  Fig.  2,  without  drilling. 
.•K  discussion  of  methods  of  mounting  motors  is  really  one 
of  supporting  stringers,  as  after  stringers  of  any  reasonable 
design  are  in  place  the  motor  bed-plate  can  be  bolted  to 
them.  Either  steel  or  wooden  stringers  can  be  supported  by 
the  devices  described  herein. 

In  the  usual  concrete  building  the  ceiling  is  divided  into 


In  drilling  holes  in  concrete  an  air  drill  or  an  electric 
drill  will  be  found  profitable  if  there  is  much  drilling  to  be 
done.  If  such  an  investment  is  not  justified,  the  ordinary 
rock  drill  (Fig.  8),  which  resembles  a  cold  chisel  except 
that  it  is  longer  and  has  a  greater  angle  between  faces  at 
its  cutting  edge,  is  the  best  tool  to  use.    Such  a  drill  can  be 


Fig.   2 — Structural-Steel   Stringers   Supported 
from    Steel    Casting. 


Fig.  5 — Spool  Castings  in  Ceiling. 


Tapfoi-«iBoir 
Fig.  6 — Details  of  Spool  Casting. 


bays  by  beams  that  extend  down  from  its  surface.  Stringers 
are  most  often  supported  from  the  beams,  as  suggested  in 
the  illustrations,  but  are  sometimes  clamped  to  the  floor 
slabs  between  beams.  The  initial  step,  then,  in  erecting  a 
stringer  is  to  arrange  some  method  of  attaching  to  the 
beams  the  bolts  that  are  to  support  it.  If  foresight  has 
been  exercised,  provision  for  supporting  bolts  will  have 
been  made  during  the  erection  of  the  building.  Otherwise 
the  installer  must  drill  holes  in  the  concrete  to  accommodate 
the  bolts. 


1 


'Tg^  ^^  ^  Stringer 

Fig.   3 — Eye- Bolts   Supporting   Stringers. 

Figs.  3  and  4  show  methods  of  attaching  bolts  to  beams 
of  concrete  buildings  wherein  no  provision  for  bolts  was 
made  at  the  time  the  building  was  erected.  It  should  be 
noted  that  in  both  of  these  examples  }i-m.  round  stock  is 
used  for  the  holes.  Bolts  of  smaller  diameter  are  not  trust- 
worthy for  supporting  the  loads  ordinarily  encountered  in 
practice.  Also  there  is  a  possibility  of  a  bolt  smaller  than 
^  in.  diameter  being  twisted  asunder  when  a  nut  is  tight- 
ened with  a  wrench  in  the  hands  of  an  able-bodied  wire- 
man.  In  Fig.  3  a  horizontal  hole  is  drilled  through  the 
beam  and  through  it  is  passed  an  ordinary  bolt  which  sup- 
ports an  eyebolt  on  either  side  of  the  beam.  The  eye-bolts 
support  the  stringers.  Where  one  bolt  will  safely  sustain 
the  load  an  L-bolt,  similar  lo  that  shown  in  Fig.  7,  can  be 


readily  forged  from  tool-steel  stock  by  a  blacksmith  and 
so  tempered  as  to  maintain  its  cutting  edge  for  a  maximun 
period.  Note  (Fig.  8)  that  the  cutting  edge  of  the  drill  i; 
forged  slightly  wider  than  the  stem  to  provide  clearance 
In  using  the  drill  its  head  is  pounded  with  a  hammer  anc 
the  drill  is  turned  a  portion  of  a  revolution  between  eacl 
blow  to  make  the  hole  cylindrical  and  to  prevent  the  dril 
from  wedging  in  it. 

In  modern  concrete  industrial  buildings,  as  above  sug 
gested,  some  provision  is  usually  made  during  constructioi 


Stringers 
Fig.   7— L- Bolt   In   Tin   Tube    Hole. 

so  that  pipes  for  heating  and  sprinkler  systems,  shaftin 
stringers  and  electrical  conduits  can  be  supported  withoi 
its  being  necessary  to  drill  the  concrete  after  the  buildir 
is  completed.     One  method  of  making  such  provision  is 
cast  in  the  concrete  ceilings,  as  shown  in  Fig.  5,  cast-in 
spools  such  as  that  detailed  in  Fig.  6.     Where  these  spec 
are  inserted  stringers  can  be  bolted  to  them,  as  shown 
Figs.  I  and  2.     These  illustrations  show  the  spools  set 
beams  instead  of  in  floor  slabs.     For  stringers  the  bea 
location  is  preferable  because  with  it  an  unbroken  line 
stringers  can  be  erected  the  entire  length  of  a  buildir 
Cutting  of  the  stringers  into  lengths  to  fit  the  spaces  1 
tween  beams  is  avoided. 

Fig.   7  illustrates  another  method  of  preparing  concn 
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Fig.   A — Hook-Bolts   Supporting    Stringers. 

used  instead  of  the  through  bolt  and  the  two  eye-bolts.  In 
Fig.  4  slanting  holes  are  drilled  in  the  beam  side,  in  which 
hook-bolts  engage.  The  hook-bolts  are  merely  pieces  of 
round  stock  threaded  on  one  end  and  provided  with  a  nut 
and  bent  to  an  angle  of  ahnm  r,o  .i.,,,  t„  form  a  hook  at  the 
other. 
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Fig.    8 — Drill    for    Concrete. 

beams  for  the  reception  of  bolts.  A  sheet-iron  tube  is  c ' 
in  the  concrete  at  each  location  where  a  support  points 
desired;  then  the  stringers  to  support  a  motor  can  be  h" 
by  either  an  L-bolt  (Fig.  7)  or  a  through  bolt  and  two  i" 
bolts,  as  in  Fig.  3. 

Naskmlle.  Tenn.  C.  G.  J.^spk 


December  2,   1911. 


EI.RCTKICAL     WORLD 


QUESTIONS  AND  ANSWERS 


We  operate  motors  on  60-cycle,  three-phase,  600-valt  circuits,  and  in 
some  of  the  oil  switches  which  receive  hard  service  there  is  a  hcavy 
black  sediment,  re<iuiring  the  oil  to  be  changed  quite  frequently.  After 
the  oil  has  been  liltered,  is  it  suitable  for  use  again  in  the  tanks  of  the 
switches,  or  has  it  undergone  any  change  due  to  the  arcing  which  wilt 
render  it  unfit  for  further  use?  C.   K.  S. 

Oil  lor  circuit-breakers  can  be  used  over  again  many 
times  provided  it  is  first  well  filtered.  Care  should  also  be 
taken  to  remove  the  moisture  in  the  oil,  this  being  fully  as 
injurious  as  the  carbonized  particles.  Oil  in  switches 
should  be  inspected  frequently,  as  the  apparatus  is  liable  to 
be  damaged  in  case  several  severe  short-circuits  occur  in 
quick  succession  when,  as  a  consequence,  the  sediment  has 
not  had  time  to  settle.  It  requires  several  hours  for  car- 
bonized particles  to  settle  to  the  bottom  of  the  switch  tank, 
and  during  this  time  the  effective  insulating  qualities  of 
the  oil  are  impaired. 


rated 


kilo 


Ktndly   inform  me  what  electrical   apparatu 
■   what  in  kilovolt-amperes,  and   why.  C.   H.  T. 

The  ratio  between  the  kilowatt  rating  and  the  kilovolt- 
I  ampere  rating  of  electrical  apparatus  is  the  power-factor. 
.  In  apparatus  having  a  power-factor  which  is  nearly  unity 
the   difference    between    the    kilovolt-ampere    and    kilowatt 
rating  is  usually   ignored,   and   the  apparatus   is   rated   in 
kilowatts.      In    direct-current   apparatus   the   power-factor 
is  always  100  per  cent,  so  that  direct-current  apparatus  is 
uniformly   rated   in   kilowatts   rather  than   in   kilovolt-am- 
peres.    In  view  of  the  fact  that  in  alternating-current  ap- 
,paratus  the  power- factor  is  practically  never  100  per  cent. 
.  it   would   seem    proper   always   to   rate   alternating-current 
.apparatus  in  kilovolt-amperes  rather  than  in  kilowatts.    The 
practice  of  thus  rating  such  apparatus  is  by  no  means  uni- 
versal, some  of  the  manufacturers  preferring  to  rate  their 
apparatus  in  kilowatts  and  others  in  kilovolt-amperes.     So 
far   as   we   are    aware,    the    distinction    between    the    two 
■iiethods  of  rating  depends  more  largely  upon   individuals 
■.n  upon  types  of  apparatus. 


■  is  desired  to  construct  a  transmission  line  5  miles  long  to  meet  the 
ijwing  conditions,  and  information  on  the  best  method  would  be  wel- 
i.  There  will  be  about  60  kw  on  the  line  for  three  hours,  25  kw 
nine  hours  and  S  kw  for  the  rest  of  the  day.  The  electricity  is  for 
•ing  a  town  of  800  inhabitants  with  no  motor  load.  The  potential 
;.e   power   house  is  2400   volts  and   at   the  end   of   the   line  2080   volts. 

I  tie    rowu    has    been    lighted    from    a    gas-engine-driven     plant    with    not 

Iiiver   2    per   cent    regulation    drop.      I   believe    step-up    transformers    would 
'e^alt    in    better    regulation,    but    would    it    be    enough    to    compensate    for 
expense  of  the  transformers?  F.   F.   B. 

'i\e  assume  that  the  transmission  line  mentioned  is  to  be 
ngle-phase  circuit.    Independent  of  whether  it  is  sirigle- 

■  56  or  three-phase,  it  would  be  undesirable  to  use  a 
'e  smaller  than  No.  6  B.  &  S.  gage.     This  wire  has  a 

stance  of,  roughly,  2  ohms  per  mile,  so  that  5  miles  of 

,'le-phase  transmission   circuit   would   have   a   total   re- 

-ance  of  approximately  20  ohms.    With  a  load  of  60  kva 

i  an  emf  of  2400  volts,  the  current  would  be  25  amp. 

25    amp    and   20    ohms    the    resistance    emf    would    be 

'   volts,   or,   roughly,   20   per   cent   of  2400   volts.     This 

lie  is  somewhat   larger  than   that   ordinarily   used,  but 

ould  probably  be   permissible  in   the  case,  provided  the 

I      oltage  at  the  generator  end  can  be  adjusted  so  as  to  main- 

'in  proper  voltage  at  the  distributing  end.     Probably  it 

ild  prove  advantageous  to  operate  the  system  initially 

approximately  2400  volts,  without  step-up  or  step-down 

ansformers,  but  to  insulate  the  line  for  10,000  volts,  with 

le  object  in  view  of  installing  both  step-up  and  step-down 

'ansformers,    without    changing   the    transmission    wires, 

a  later  date  when  the  load  increases  to  a  value  to  jiistify 

demand  such  a  change. 


Three  trauslnrmcrs  coiineclcd  in  ilclla  Mcp  down  the  potential  of  a 
circuit  from  3300  volls  to  80  volts  for  a  rotary  converter.  The  direct 
current  output  of  the  latter  is  125  volts,  2-40  amp.  If  one  transformer 
is  cut  out,  what  voltage  and'  amperage  would  be  received  from  the  direct- 
current    side   of    the   converter?  A.   C.    II. 

The  current  which  a  rotary  converter  »vill  supply  to  its 
load  will  depend  solely  upon  the  relation  between  the 
voltage  at  the  commutator  and  the  resistance  of  the  load 
circuit.  So  long  as  the  converter  mentioned  maintains  its 
normal  emf  of  125  volts,  the  current  which  it  will  supply 
will  depend  solely  upon  the  resistance  of  the  load  devices. 
However,  if  the  load  resistance  is  adjusted  so  as  to  require 
the  normal  commutator  current  of  a  certain  value  and  the 
three  delta-connected  transformers  are  fully  loaded  under 
these  conditions,  then  when  one  of  the  transformers  is 
removed  the  only  change  that  takes  place  is  that  the  two 
remaining  transformers  are  considerably  overloaded.  Each 
one  will  be  required  to  carry  173  per  cent  of  its  rated  load. 
In  order  for  the  two  transformers  not  to  be  overloaded,  it 
will  be  necessary  to  reduce  the  load  on  the  converter  to 
•,7.7  per  cent  of  its  normal  full-load  value. 


.\  motor-generator  e-xciter  set  consisting  of  a  direct-current  motor  rated 
at  500  volts,  1200  r.p.m.,  15  hp,  direct-connected  to  a  compound-wound 
generator  rated  at  120  volts,  11  hp,  850  r.p.m.,  has  given  trouble.  The 
generator  voltage  builds  up  and  remains  steady  for  a  short  time,  but 
suddenly  dies  away.  This  has  happened  both  on  very  light  load  and  at 
full  load.  The  field  connections  have  been  checked  to  determine  if 
the  shunt  and  series  fields  were  bucking.  When  the  voltage  fails  the 
action  is  the  same  as  though  both  generator  fields  had  been  opened.  Is 
the   trouble  caused  by   running    the   generator   above    rated   speed? 

T.    O.    K. 

The  trouble  with  the  generator  mentioned  is,  as  you 
surmise,  the  excessive  speed  at  which  it  is  operated.  When 
a  i20-volt  generator  designed  for  850  r.p.m.  is  excited  to 
give  120  volts  at  1200  r.p.m.  the  magnetization  of  the  field 
core  is  very  much  below  the  saturation,  and  hence  if  the 
machine  is  self-excited  it  will  be  unstable.  In  your  case 
either  one  of  two  methods  can  be  employed  to  obtain 
stability.  Either  the  driving  motor  can  be  over-excited  in 
order  to  decrease  its  speed  appreciably  or  the  generator  can 
be  separately  excited  from  the  system  from  which  the 
motor  receives  its  current.  Either  of  these  methods  will 
give  satisfactory  results.  However,  over-exciting  the  mo- 
tor may  cause  its  field  coils  to  become  too  warm,  while  ex- 
citing the  i20-volt  machine  from  the  500-volt  circuit  will 
involve  a  certain  extra  amount  of  loss  in  the  additional 
rheostat  in  the  field  circuit. 


.-\n  electric  fan  motor  is  wotind  for  52  volts,  133  cycles.  It  has  eight 
poles,  each  split  and  possessing  a  starting  coil.  There  are  fiftv-two  turns 
per  pole  in  the  running  field  coil,  which  is  composed  of  Xo.  17  single 
cotton-covered  wire.  The  starting  coil  has  forty-six  turns  per  pole.  The 
rotor  has  forty-three  inductors.  How  may  this  motor  be  converted  so 
as   to   operate  on    110   volts,   60   cycles'  W.   S.    B. 

If  without  changing  the  winding  on  the  machine  it  is 
operated  at  the  io-vver  frequency,  with  the  original  value  of 
emf,  the  magnetic  density  will  be  2.2  times  the  former 
value  and  the  iron  loss  will  be  about  3.5  times  as  large 
per  cycle.  However,  the  frequency  is  less,  and  the  final 
iron  loss  is  only  1.6  times  the  initial  value.  By  reducing 
the  emf  to  about  40  volts  the  loss  will  be  approximatelv 
the  same  as  formerly,  but  the  speed  will  be  less  than  one- 
half  of  its  former  value.  In  order  to  double  the  speed  it 
is  necessary  to  halve  the  number  of  poles.  The  mechanical 
arrangement  of  the  magnetic  path  is  not  such  as  to  per- 
mit this  change  to  be  made  properly,  but  fair  results  may 
be  obtained  by  connecting  the  pole  windings  for  four 
effective  rather  than  eight  poles.  The  windings  should  be 
connected  in  pairs  for  this  purpose.  Unless  the  number  of 
turns  is  increased,  the  operating  emf  will  be  40  volts.  If 
the  machine  is  to  be  operated  at  no  volts,  it  will  be  neces- 
sary to  use  nearly  three  times  as  many  turns  as  at  present, 
with  approximately  one-third  the  size  of  wire  now  used. 
In  any  event,  the  motor  will  be  incapable  of  carrying  as 
large  a  load  as  formerly. 
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HELPING  TO  RENT   WIRED  HOUSES. 


The  Marion  (Ind.)  Light  &  Heating  Company  offers 
owners  its  assistance  in  finding  tenants  for  electrically 
wired  houses  temporarily  vacant.  The  company  has  erected 
an  electrically  lighted  bulletin  board  at  the  side  of  its 
office  on  one  of  the  prominent  streets  of  Marion,  where 
announcements  of  wired  houses  are  posted  at  the  request 
of  the  owners.  The  following  is  copied  from  the  sign- 
board : 

•MARIOX  LIGHT  AND  HEATING  COMPANY'S 
RENTAL    BULLETINS. 

"The  following  houses  for  rent  are  wired  for  electric 
conveniences : 


The  only  drawback  to  the  usefulness  of  the  plan  to 
prospective  tenants  in  search  of  quarters  is  the  fact  that 
no  electrically  equipped  house  remains  posted  long  on  the 
bulletin  board  before  it  is  snapped  up. 


CENTRAL-STATION  FOLDERS  FOR  NEW  ORLEANS 
STREET-CAR  PATRONS. 


From  boxes  in  its  street  cars  the  New  Orleans  Railw-ay  & 
Light  Company  is  distributing  each  week  about  15,000 
folders  advertising  its  electrical  service.  The  little  sheets 
are  about  half  the  size  of  a  page  of  the  Electrical  World, 
with  an  equivalent  amount  of  reading  matter,  and  are 
folded  three  times  to  vest-pocket  dimensions.  Besides  notes 
on  electric  heating  and  cooking  devices,  electric  lighting. 
motor  applications,  etc..  a  number  of  bits  of  humor  and 
epigrams  and  a  list  of  current  theatrical  amusements  are 
introduced  to  brighten  up  the  text.  Mr.  W.  E.  Clement, 
contracting  agent  for  the  company,  believes  that  this 
method  of  advertising  central-station  service  will  prove 
of  much  benefit,  since  the  average  street-car  patron  has 
nothing  else  to  distract  his  attention  and  welcomes  the  bit 
of  reading  matter  to  beguile  his  journey.  No  name  has 
yet  been  given  the  little  sheet,  but  a  prize  of  a  complete 
combination  home  electric  outfit,  including  percolator, 
toaster,  disk  stove  and  iron,  is  ofifered  to  the  person  sug- 
gesting the  most  appropriate  title. 


of  customers  use  electric  irons.  The  Eureka  company  re- 
quires the  farmer  to  bear  the  expense  of  secondary-line 
construction  from  the  transformer  to  his  own  house  service, 
the  transformers  being  placed  at  convenient  distribution 
centers  for  three  or  more  customers.  Nearly  all  the  farms 
w'ithin  a  mile  of  the  transmission  line  are  now  equipped 
electrically,  and  Mr.  Bullock  declares  that  this  business  is 
reasonably  profitable  where  the  customers  are  not  too  re- 
mote  from  the  line. 


THE  FARMER  AS  A  CENTRAL-STATION  CUSTOMER. 

A  word  of  caution  to  operators  of  transmission  lines  who 
have  applications  for  service  from  farmers  was  ofifered  by 
Mr.  H.  W.  Bullock,  of  Eureka,  111.,  in  a  discussion  of 
farm  service  before  the  Illinois  State  Electrical  Association 
Oct.  26.  While  the  farmer  wants  lamps  in  every  con- 
ceivable place  where  they  may  be  needed,  as  well  as  motors 
for  every  possible  use,  he  is,  as  a  rule,  very  economical 
in  the  consumption  of  energy.  Many  of  the  farm  customers 
near  Eureka  have  large  tungsten  lamps  on  poles  in  door- 
yards,  barnyards  and  feedyards,  and  motors  are  used  for 
pumping  water,  grinding  feed,  sawing  wood,  elevating 
grain  into  cribs  and  running  cream  separators,  churns, 
washing  machines,  sewing  machines,  fans,  etc.     A  number 


A  GREAT  CENTRAL-STATION  BUSINESS. 

According  to  the  Electric  City  Magazine,  which  is  issued 
by  the  Commonwealth  Edison  Company  of  Chicago,  that 
company  "sells  annually  one-third  more  electricity  to  one- 
third  more  consumers  for  about  one-third  less  dollars  per 
annum  than  any  other  central-station  concern  in  the  world." 
The  total  connected  load  Sept.  30,  191 1,  was  as  follows: 

I      Equivalent  in 
. Kilowatts.      '     Lamps  of  16  cp. 


Light        .              

194,149 

3.882,984 

Motors 

Railway               

149,837 

125,500 

3.996,732 
2,510  000 

Total     

469,486 

9,389,716 

The  company  operates  three  principal  generating  stations 
and  has  three  reserve  generating  stations.  It  has  fifty-three 
substations,  sixteen  of  which  contain  storage  batteries.  It 
has  about  148,000  individual  customers,  the  wholesale  con- 
sumers being  principally  elevated  and  surface  railway  com- 
panies. The  company  employs  about  3500  persons  and 
$65,000,000  of  capital,  represented  by  stocks  and  bonds. 
Five  per  cent  is  paid  on  bonds  and  7  per  cent  on  stock, 
both  selling  at  a  premium,  the  former  at  about  103  and  the 
latter  at  about  135.  About  a  million  tons  of  coal  is  burned 
annually.  In  taxes,  franchise  remuneration,  etc.,  the  com- 
pany pays  into  the  public  treasury  about  $1,000,000  a  year 


LAMP     RENEWAL    ECONOMY     WITH    TUNGSTEN 
LAMPS. 


The  discussion  at  the  recent  convention  of  Railway  Elec- 
trical Engineers  in  Chicago  on  the  report  of  the  committee 
on  illumination  served  to  bring  out  a  fact  not  generally 
recognized  as  yet,  namely,  that  the  tungsten  lamp  as  at 
present  manufactured  is  probably  a  cheaper  lamp  to  use 
from  the  standpoint  of  lamp  renewals  alone  than  is  the 
carbon  lamp.  In  other  words,  leaving  out  of  account  the 
cost  of  electrical  energy,  if  a  consumer  wishes  simply  to 
use  the  lamp  which  will  give  him  the  least  cost  of  lamp 
renewal  per  1000  lumen  hours,  he  has  only  to  operate  the 
tungsten  lamp  at  a  low  enough  efficiency  to  prolong  its  life 
to  a  point  where  lamp  renew-als  will  be  less  than  with  carbon 
lamps  of  the  same  candle-power.  This  does  not,  however 
take  into  account  the  possibility  of  the  operation  of  the 
carbon  lamp  at  considerably  below  ordinary  efficiency,  thu; 
indefinitely  prolonging  its  life.  The  point  is  nevertheles: 
interesting  as  reminding  users  that  tungsten  lamps  neec 
not  necessarily  be  operated  at  the  high  efficiencies  ordinarib 
prevailing  at  present,  and  that  if  lamp  renewal  cost  is  to  bi 
brought  down  it  can  easily  be  done  by  operating  these  lamp 
at  lower  efficiencies,  thus  prolonging  their  life.  Summed  u], 
briefly,  the  present  lamp  situation  is  such  that  all  users  whi 
have  any  regard  for  saving  in  electrical  energy  are  adoptin; 
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tungsten  lamps  for  locations  where  the  lamps  are  used 
enough  to  make  worth  while  the  extra  investment  in  lamps 
and  the  added  danger  of  lamp  breakage  by  other  than  elec- 
trical causes.  The  wise  user  will  not  put  tungsten  lamps 
in  sockets  which  are  rarely  used  where  there  is  danger  of 
breakage,  because  a  few  broken  lamps  will  wipe  out  any 
other  saving. 


and  belt  on  two-bearing  Crocker-Wheeler  motors  is  used. 
If  the  installation  operates  successfully  it  will  mean  a 
new  limit  to  pulley  and  belt  width  on  two-bearing  motors. 
All  systems  of  drive  were  considered  for  the  installation, 
including  chain,  gear  and  friction,  but  the  belt  drive  was 
selected  because  it  was  considered  the  most  practical  for  an 
installation   of   this   kind. 


PAVING  BY  ELECTRICITY. 


About  two  months  ago  the  city  of  Leavenworth,  Kan., 
decided  to  rcpave  a  prominent  business  street,  and  let  a 
contract  for  that  purpose  to  a  paving  firm,  which  com- 
menced work  with  a  steam  engine  to  run  the  paving  ma- 
chinery. Complaints  from  tenants  on  the  street  soon  fol- 
lowed on  account  of  the  smoke,  dirt  and  noise  from  the 
engine,  and  the  Leavenworth  Light,  Heat  &  Power  Com- 
pany finally  induced  the  contractor  to  rent  a  motor  for  the 
power  service.  A  15-hp  motor  was  mounted  on  a  wagon 
running  the  paving  machine,  which  moves  three  times  a 
week;  and  as  the  company's  lines  are  on  the  street  where 
the  paving  is  being  done,  connection  is  easily  changed  to 
the  service  wires,  the  meter  and  starting  box  being  car- 
ried on  the  wagon  with  the  motor.  As  the  use  of  the  steam 
engine  had  delayed  the  work,  working  nights  was  sug- 
gested to  the  contractor,  and  now  twelve  loo-watt  tungsten 
lamps  on  portable  poles  furnish  light  for  the  night  work. 
The  contractors  are  much  gratified  with  the  change  to 
electricity  and  are  getting  excellent  results. 

The  Leavenworth  company  has  also  carried  through  a 
.  plan  to  make  a  "white  way"  of  the  principal  business  street 
.  of  the  city.  Through  Mr.  W.  C.  Duncan,  the  commercial 
manager  of  the  company,  the  merchants  were  enlisted  in 
the  cause,  and  five-light  tungsten  poles  are  now  being 
installed. 


ELECTRICITY  FOR  FARMERS  NEAR  PETERS- 
BURG, ILL. 


MOTOR  APPLICATIONS  FOR  BRICK  PLANT. 


The  Fallston  Fire  Clay  Company,  of  Bradey's  Run, 
fallston,  Pa.,  has  recently  equipped  its  brick  plant  with 
motor  drive  throughout.  The  installation  when  complete 
iwill  have  a  total  of  approximately  323  hp  of  two-phase, 
6o-cycle,  220-volt  alternating-current  motors,  which  are 
belted  direct  to  the  various  machines.  The  energy  is 
(l>urchased  from  the  Beaver  County  Light  Company,  New 
Brighton,  Pa.,  and  is  transmitted  a  distance  of  about  two 
;Tiiles  from  the  main  power  house  in  Fallston. 

The  application  of  the  motors  to  the  various  machines  is 
as  follows :  One  mammoth  Ohio  brick  machine,  having  a 
driven  pulley  7  ft.  in  diameter  by  19-in.  face,  and  one 
;l2-{t.  pug  mill,  having  a  4-ft.  diameter  pulley,  17-in.  face, 
are  both  operated  by  one  7S-hp,  6oo-r.p.m.  two-bearing  mo- 
tor, with  double  extended  shaft  having  a  13-in.  diameter 
by  i7-in.  face  pulley  for  brick  machine  and  ii-in.  diameter 
by  i6-in.  face  pulley  for  pug  mill.  This  outfit  will  be 
iuplicated  in  the  complete  installation. 

There  are  three  9-ft.  Stephenson  dry  pans  having  4-ft 
liameter  by  17-in.  face  pulley,  operated  at  125  r.p.m.. 
Iriven  by  one  35-hp,  6oo-r.p.m.  two-bearing  motor,  pulley 
o  in.  in  diameter  by  i6-in.  face.  The  elevators  are 
quipped  with  individual  two-bearing  motors  rated  at  7  hp, 
800  r.p.m.  One  5-hp  motor  running  at  1800  r.p.m.  is 
lelted  to  a  direct-current  generator,  which  furni'ihcs 
nergy  for  mining  machines.  One  3-hp  motor  is  geared 
irect  to  a  triplex  pump,  which  is  used  to  i)ump  water 
ecessary  in  the  brick  plant.  Later  there  will  be  a  25-hp 
rusher  installed  near  the  mine.  When  tlic  plant  is  work- 
ig  up  to  capacity' it  is  expected  to  turn  out  60,000  bricks 
er  day  of  ten  hours. 
This  installation  is  considered  rather  interesting  from  the 
let  that  in  this  application  the  extreme  width  of  pulley 


When  it  became  known  that  the  Petersburg  Electric 
Light  Company  planned  to  build  a  16,500-volt  transmission 
line  to  Greenvicw  and  Mason  City  a  number  of  prominent 
farmers  along  the  way  served  notice  on  the  company  that 
it  they  could  have  the  privilege  of  taking  service  at  the 
town  rates  the  right-of-way  for  the  proposed  line  would 
be  furnished  free  of  cost.  Thus  practically  forced  into  the 
supply  of  electricity  to  neighboring  farms,  according  to 
Mr.  R.  H.  Abbott,  president  of  the  company,  arrangements 
were  made  to  install  several  step-down  transformer  sub- 
stations along  the  line,  reducing  to  2400  volts  for  distribu- 
tion to  the  farms.  These  single-phase,  high-tension  trans- 
formers are  mounted  in  small  houses  built  on  25-ft.  poles 
and  are  protected  only  by  fuses.  Thus  far  only  two  such 
substations  have  been  erected,  one  feeding  a  2-mile,  2300- 
volt  line  supplying  four  farmers,  and  one  a  2-miIe  line  with 
two  farmers.  The  2300-volt  lines  are  of  No.  6  hard-drawn 
copper  wire  carried  on  6600-volt  porcelain  insulators  on  25- 
ft.  poles  set  forty  to  the  mile,  and  the  regular  distributing 
transformers  are  equipped  with  both  lightning  arresters  and 
2300-volt  fuses.  All  of  the  transformers,  poles,  lines,  ar- 
resters, etc.,  are  owned  by  the  customers,  so  that  the  com- 
pany is  without  investment  on  their  account.  A  minimum 
bill  of  $2  per  month  is  charged  each  customer,  the  regular 
Petersburg  schedule  applying  for  the  energy  consumed. 
The  farmers  seem  to  appreciate  the  service  and  several 
have  gone  to  some  expense  to  fit  up  their  places  with  elec- 
trical equipment,  installing  pump  motors,  fans,  irons,  bath- 
room heaters  and  other  appliances. 


NOVEL  ELECTRICALLY  DRIVEN  ASH  AND    DUMP 
CARTS   FOR  BOSTON. 


The  Quincy  Market  Cold  Storage  &  Warehouse  Com- 
pany, of  Boston,  Mass.,  has  recently  placed  in  service  an 
electrically  driven  coal  and  ash  cart  which  represents  prob- 
ably the  first  application  of  its  kind  in  the  electric-vehicle 
field,  and  a  duplicate  equipment  has  been  purchased  by  the 
Edison  Electric  Illuminating  Company  of  Boston  for  ash 
service.  The  machine  consists  of  a  Philadelphia  type  of  coal 
or  ash  wagon  of  5  tons  capacity,  with  a  front  frame  carried 
upon  a  pair  of  standard  couple-gear  wheels  with  inclosed 
motors,  and  a  rear  or  tipping  section  mounted  upon  a  pair 
of  60-in.  steel-tired  wheels  without  springs.  The  wheel- 
base  is  about  8  ft.  6  in.  The  front  wheels  are  38  in.  in 
diameter  and  are  equipped  with  5-in.  Kelly  block-rubber 
tires,  the  chauffeur's  seat  being  located  somewhat  forward 
of  the  axle,  with  steering  wheel  and  controlling  apparatus 
at  the  front  of  the  platform,  permitting  the  front  wheels 
to  be  turned  45  deg.  The  outfit  is  driven  from  a  battery 
of  forty-eight  "National"  thin-plate  cells  having  high- 
bridged  jars  and  bolted  frames,  the  battery  being  located 
in  a  box  above  the  front  wheels.  The  body  is  tipped  by  a 
"Diamond"  hand-operated  hoist  at  the  front  of  the  wagon. 
The  length  of  the  machine  over  all  is  14  ft.,  which  is  the 
maximum  permitted  for  city  coal  carts  operated  in  the 
business  center  of  Boston,  on  account  of  the  limitations  of 
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space  in  backing  against  tlie  curb  between  the  sidewalk 
and  the  car  track  in  narrow  streets.  The  cart  makes  a 
speed  ot  3  miles  per  hour  loaded  and  7  miles  per  hour 
empty.  In  a  haul  of  a  quarter  of  a  mile  the  machine  is 
already  showing  substantial  economies  over  horse  trac- 
tion, all  charges  being  considered.  The  Quincy  Market 
company  operates  the  largest  cold-storage  system  in  the 
world,  and  it  selected  the  electric  coal  car  only  after  the 
most  rigid  investigation  of  its  capabilities.  It  is  stated 
that  no  other  existing  design  of  electric  or  gasoline  truck 
could  meet  the  space  limitations  imposed  by  the  company. 


GETTING     AFTER    THE     IMPROPER     METER 
SETTINGS. 


The  meter  superintendent  who  halts  awhile  to  make  a 
general  survey  of  the  present  condition  of  the  meters  that 
have  been  installed  on  his  system  several  years  is  likely  to 
find  a  surprise  waiting  for  him  in  the  number  of  settings 
that  were  either  improperly  made  in  the  first  place  or  have 
become  bad  examples  through  neglect  or  change  of  condi- 
tions in  the  customer's  premises.  Meters  are  located  in 
damp  closets  and  cellars,  sometimes  even  in  places  where 
drippings  from  overhead  drains  fall  upon  their  cases.  In 
other  instances  both  meters  and  wiring  are  in  danger  of 
mechanical  injury,  or  the  meters  are  installed  in  places 
where  vibration  causes  them  to  creep.  Many  meters  are 
located  in  such  inaccessible  places  that  much  time  is  lost 
by  the  readers,  while  it  is  practically  impossible  for  the 
meter  tester  to  reach  them  to  make  a  test  on  the  installation. 

A  large  Western  central-station  company  is  now  making 
a  detailed  house-to-house  inspection  of  its  meters  that  have 
been  installed  from  time  to  time  during  several  years,  and. 
needless  to  add,  has  uncovered  numerous  terrible  examples 
of  all  the  things  that  correct  meter  settings  should  not  be. 
Most  of  these  were  installed  under  fairly  correct  conditions 
at  the  beginning,  but  the  customer  has  allowed  that  part  of 
his  premises  where  the  meter  is  located  to  run  down  or 
become  cluttered  up  with  junk  and  rubbish,  so  that  an 
installation  test  on  the  meter  under  the  conditions  of  dirt 
and  moisture  prevailing  would  be  out  of  the  question,  even 
if  the  meter  could  be  reached  conveniently.  In  manv  such 
instances  the  wiring  to  the  meters  is  also  in  sad  need  of 
repair  or  may  never  have  been  installed  with  any  other 
idea  than  that  it  should  be  temporary  to  hold  the  customer's 
service  for  a  few  days.  This  fact  is  usually  promptly  for- 
gotten and  the  "temporary"  wiring  continues  in  service 
month  after  month  and  sometimes  is  never  changed  until 
the  time  of  some  sweeping  inspection  like  that  now  under 
way. 

A  clause  in  the  company's  contract  requires  that  the  cus- 
tomer shall  provide  a  suitable  place  and  connections  for 
the  meter,  for  which  he  is  responsible.  With  this  as  a 
basis  the  company  has  attempted  to  require  customers  to 
have  their  wiring  and  meter  setting  repaired  at  their  own 
expense.  Many  properly  submit  to  this  requirement,  but 
where  the  consumer  refuses  to  bear  the  expense  the  com- 
pany puts  the  installation  in  repair  itself,  regarding  the 
cost  of  doing  this  as  a  good  investment  for  the  saving  of 
its  meter  repairs  and  the  time  of  its  readers  and  testers. 


PORTABLE  PUMP  FOR  FREEING    MANHOLES    OF 
WATER. 

The  Omaha  Light  &  Power  Company  makes  use  of  the 
portable  motor-driven  manhole  pump  shown  in  the  accom- 
panying illustration,  energy-  for  which  is  obtained  from  the 
nearest  trolley  wire.  The  outfit  consists  of  a  lo-hp  motor 
arranged   to   drive,   through    a   flexible   coupling,    a   small 


centrifugal  pump  capable  of  delivering  100  gal.  of  water 
a  minute  against  a  suction  lift  of  15  ft.  when  operated  at 
450  r.p.m.  The  flexible  suction  pipe-line  used  for  reaching 
into  the  manhole  is  carried  in  two  sections  on  the  brackets 
shown  at  the  side  of  the  cart.  For  priming  the  centrifugal 
pump  at  the  start  the  small  belt-driven  vacuum  pump  seen 


Portable    Manhole    Pump. 

just  below  the  flexible  coupling  is  used.  The  motor  is 
arranged  with  a  bank  of  resistors  for  speed  control,  en- 
abling adjustments  to  be  made  corresponding  to  the  suction 
lift  from  which  water  is  to  be  pumped.  Mounted  on  the 
rear  of  the  cart  is  a  reel  of  two-conductor  cable  which 
can  be  run  out  to  connect  to  the  nearest  trolley  wire  and 
ground-rail  return,  from  which  energy  is  obtained  for 
operating  the  outfit.  The  cart  with  its  pumping  equipment 
was  built  for  the  Omaha  company  by  Yeomans  Brothers. 
Chicago. 


CENTRAL-STATION     DRIVE     OF     ILLINOIS    COAL 
MINES. 


Central-station  service  to  coal  mines  certainly  represents 
the  isolated  plant  tracked  and  felled  in  its  last  lair.  The 
electric  companies  in  the  coal  fields  of  central  Illinois  con- 
tinue to  take  on  these  mine  loads,  whose  off-peak  demand 
makes  them  desirable  load-factor  business.  The  Peoria 
Gas  &  Electric  Company  has  recently  equipped  several  coal 
mines  electrically  in  its  vicinity,  one  of  which  is  unique 
in  employing  three-phase  locomotives.  Unfortunately, 
however,  the  State  law  of  Illinois  limits  the  electrical  pres- 
sure which  may  be  taken  into  mines  at  275  volts,  and 
special  transformers  were  required  to  give  the  limiting 
voltage  under  this  restriction.  The  mine  extends  4000  ft 
from  the  entry,  and  as  each  locomotive  used  is  equipped 
with  two  37-hp  motors  the  conductor-drop  loss  has  been 
considerable. 

At  the  Illinois  electrical  convention  held  at  Rockford 
Oct.  26  Mr.  J.  J.  Frey.  of  Hillsboro,  111.,  told  of  several 
coal  mines  operated  by  his  company  within  a  radius  of  12 
miles  of  his  station.  One  of  these  mines  had  been  con- 
sidered exhausted  by  the  ordinary  method  of  mining,  but 
the  electrical  operation  will  extend  its  life  many  years.  A 
coal  washer  driven  by  300  hp  in  motors  constitutes  another 
good  load  for  the  Hillsboro  system.  Mr.  E.  H.  Negley,  ol 
Canton,  111.,  stated  that  the  energy  consumption  per  ton  oi 
coal  mined  he  found  to  average  0.5  kw-hour  for  hauling 
only,  of  the  coal  out  of  the  mine  by  electric  locomotive 
In  a  paper  read  by  Mr.  W.  A.  Thomas,  of  Pittsburgh,  Pa 
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on  the  same  subject  of  motor  Jnve  in  mines  the  consump- 
tion per  ton  of  coal  in  a  mine  completely  equipped  elec- 
tricallv  was  stated  to  be  from  0.5  kw-hour  to  3.5  kw-hours, 
averaging  i  kw-liour  to  2  kw-hours.  In .  the  case  of  a 
certain  large  coal  mine  cited  by  the  author  about  one-half 
of  the  possible  output  of  40.000  tons  per  month  was  being 
actually  mined.  A  total  of  1450  hp  in  motors  is  connected. 
but  the  maximum  demand  of  the  load  reaches  only  Soo  hp. 
Practically  all  operations  are  performed  with  motors,  the 
pumping  of  water  from  the  lower  levels,  however,  con- 
stituting a  large  part  of  load.  The  coal  is  loosened  by 
eight  25-hp  coal-cutting  machines  and  hauled  out  by  thir- 
teen 15-ton  locomotives.  A  total  of  300  hp  is  installed  in 
pumps.  The  energy  consumption  at  this  mine  has  averaged 
from  J.I  kw-hiiurs  to  4  kw-huurs  per  ton  of  coal  mined,  the 
high  average  of  3  kw-hours  per  ton  being  due  to  the  large 
pumping  requirements  of  the  mine. 


THE  "ACTIVE-ROOM"  RATE  IN  ST.  LOUIS. 

To  correct  some  erroneous  impressions  in  relation  to  its 
new  "active-room"  residence  rate  (Electrical  World,  Oct. 
28,  191 1,  page  1068)  the  Union  Electric  Light  &  Power 
Company,  of  St.  Louis,  has  issued  some  supplementary 
I  explanations  which  will  be  of  interest  to  buyers  and  sellers 
of  electricity.     What  follows  is  given  substantially  in  the 

■  language  of  the  company : 

"First — It  is  not  necessary  to  have  four  active  rooms. 

and  thereby  require  that  at  least  16  kw-hours  be  consumed 

'  per  month  at  the  11 -cent  rate  before  the  benefit  of  the  low 

■  rate  of  6  cents  is  secured.  For  example,  consider  a  five- 
)  room  flat,  consisting  of  a  living-room,  a  dining-room,  a 
'  kitchen,  two  bedrooms  and  a  bathroom.  Three  of  these 
I  rooms,  living-room,  dining-room  and  kitchen,  are  regarded 

as  active,  and  the  first  4  kw-hours  for  each  of  these  three 
rooms  will  be  billed  at  the  ii-cent  rate,  and  the  excess  at 
:  6  cents.  The  same  flat,  if  the  living-room  referred  to  were 
i  converted  into  a  bedroom,  would  have  but  two  active  rooms, 
a  dining-room  and  a  kitchen.  In  this  case  the  first  8 
kw-hours  would  be  billed  at  the  ii-cent  rate  and  the  excess 
at  6  cents. 

"In  the  case  of  a  four-room  flat,  consisting  of  two  bed- 
rooms, kitchen,  dining-room  and  bath,  there  would  be  but 
two  active  rooms,  the  kitchen  and  dining-room.  Therefore 
8  kw-hours  would  be  charged  at  the  11 -cent  rate  and  the 
excess  at  the  6-cent  rate. 

"Second — We  find  that  some  of  our  patrons  have  the  im- 
;  pression  that  all  electricity  consumed  in  the  active  rooms 
:  is  billed  at  the  ii-cent  rate,  which,  of  course,  is  an  error. 
;  The  fact  is  that  the  first  4  kw-hours  for  each  of  the  four 
,  or  less  active  rooms,  regardless  of  what  part  of  the  house 
I  the  electricity  is  actually  consumed  in,  is  charged  at  the 
ii-cent   rate,   and   all   the   excess   electricity   used'  on    the 
1  premises,  regardless  of  where  it  is  used,  is  charged  for  at 
■the  6-cent  rate.     The  reason  for  charging  for  the  first  4 
;  kw-hours  for  each  of  the  first  four  active  rooms  is  that  the 
I  lamps  in  these  rooms  are  more  apt  to  be  used  simultane- 
ously, and  therefore  more  nearly  represent  the  maximum 
amount  of  energy  that  the  customer  draws  from  the  com- 
pany's service  at  one  time  and  for  which  the  company  must 
make  adequate  provision.    The  lamps  in  the  bedrooms,  bath- 
room, basement,  attic,  etc.,  are  used  at  odd  times,  and  there- 
fore are  not  regarded  as  increasing  the  demand. 
I     "Third — In  the  system  of  rates  previously  employed  the 
irate  was  based  upon  the  number  and  size  of  lamps  installed. 
1  Under  the  new  rate  the  cost  of  the  service  is  not  affected 
jby  the  number  of  lamps  installed,  and  it  is,  therefore,  per- 
Imissible  to  equip  the  house  with  many  convenience  lamps, 
such  as  lamps  in  closets,  additional  portables,  or  decorative 
lighting,  without  increasing  the  charge. 
"Under  the  new  rate  electric  household  appliances  can 


be  u.-eil  at  practically  half  the  cost  compared  with  tlie  old 
rate.  inaMuuch  as  the  energy  consumed  lor  1. gating  will 
invariably  put  the  consumer  on  the  6-cent  rate.  Therefore 
any  additional  consumption  through  the  use  of  electrical 
appliances  will  be  charged  at  the  low  rate  of  6  cents. 

in  a  nutshell,  the  cuiiditions  are  as  follows:  The  mini- 
mum monthly  charge  is  $1,  regardless  of  the  number  of 
lamps  or  heating  appliances  in  your  residence.  If  you  have 
two  active  rooms,  8  kw-hours  (2  X  4)  are  billed  at  the 
1 1 -cent  rate  and  the  excess  at  6  cents.  Assuming  a  con- 
sumption of  15  kw-hours,  your  average  net  rate  would  be 
8.2  cents  per  kw-hour,  the  saving  on  15  kw-hours  over  the 
old  rate  being  47  cents. 

"l'"or  three  active  rooms  12  kw-hours  (3  X  4)  are  billed 
at  the  ii-cent  rate  and  the  excess  at  6  cents.  Assuming  a 
consumption  of  20  kw-hours,  your  average  net  rate  would 
be  S'/2  cents  per  kw-hour.  Here  the  saving  on  20  kw-hours 
over  the  old  rate  would  be  57  cents. 

"If  you  have  four  active  rooms  16  kw-hours  (4  X  4)  are 
billed  at  the  ir-cent  rate  and  the  excess  at  6  cents.  Assum- 
ing a  consumption  of  25  kw-hours,  your  average  net  rate 
would  be  8.7  cents  per  kw-hour.  The  saving  on  25  kw- 
hours  over  the  old  rate  would  be  66  cents. 

"In  the  foregoing  the  rates  1 1  cents  and  6  cents,  wherever 
referred  to.  are,  of  course,  subject  to  a  discount  of  5  per 
cent   for  prompt  payment." 


CINCINNATI'S    SOLUTION    OF    THE 
SERVICE  NUISANCE. 


AUXILIARY- 


The  usual  isolated-plant  owner  who  approaches  the  cen- 
tral-station manager  for  standby  or  auxiliary  throw-over 
service  to  his  plant  becomes  not  only  surprised  but  aroused 
when  he  finds  that  for  such  readiness-to-serve  provision 
it  is  proposed  to  charge  at  least  for  the  investment  in 
machinery  and  equipment  necessarily  reserved  for  the 
service.  He  has  probably  formed  the  idea  that  it  is  a 
simple  matter  for  the  central  station  to  extend  its  helping 
hand  to  the  throw-over  clips  on  his  main  switch,  when 
needed,  and  that  out  of  its  ample  storehouse  of  energy  the 
big  station  can  furnish  almost  any  amount,  more  or  less, 
without  noticing  the  difference. 

Such  a  plant  owner,  according  to  Mr.  J.  D.  Lyon,  com- 
mercial manager  of  the  Cincinnati  central-station  com- 
pany, is  comparable  to  the  man  who  would  object  to  pay- 
ing annual  insurance  premiums  until  the  year  his  house 
burned  down. 

The  diversity  factor  of  such  throw-over  services,  Mr. 
Lyon  also  points  out,  is  not  nearly  so  high  as  has  been 
supposed,  but  is,  indeed,  very  low  when  the  matter  of 
isolated-plant  interruptions  from  general  causes  is  con- 
sidered .  For  example,  a  break  in  a  pipe  line  may  put  every 
gas  engine  in  town  out  of  operation,  while  a  strike  of 
teamsters  might  have  a  similar  effect  on  steam  stations 
using  coal  as  fuel.  Any  such  incident  would  at  once 
throw  the  entire  amount  of  this  class  of  auxiliary  service 
onto  the  central  station's  lines  and  the  company  would 
find  that  the  high  diversity  factor  it  assumed  had  been 
reduced  simply  to  the  diversity  factor  between  the  services 
of  the  isolated  plants  themselves. 

.-\ccordingly,  in  the  new  rate  schedule  recently  put  into 
effect  in  Cincinnati  the  plant  owner  is  required  to  guar- 
antee S36  yearly,  or  $3  monthly,  for  each  kilowatt  of  his 
desired  connected  demand.  Such  service  is  furnished 
through  automatic  overload  circuit-breakers  (furnished  at 
the  customer's  expense)  and  set  to  open  at  demands  ex- 
ceeding that  contracted  for.  In  addition  the  company  in- 
serts in  the  line  its  own  fuses  of  a  carrying  capacity  slight- 
ly above  the  setting  of  the  circuit-breaker  and  for  replac- 
ing these  fuses  when  blown  as  the  result  of  an  excessive 
overload  makes  a  charge  of  $1  to  the  customer. 
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Where  the  isolated-plant  owner  is  willing  to  accept  off- 
peak  restrictions  on  his  throw-over  service,  agreeing  to 
use  no  energy  between  4  p.  ni.  and  6  p.  ni.,  November  to 
February,  inclusive,  he  is  permitted  to  use  central-station 
energy  up  to  an  amount  equivalent  to  his  guarantee  pay- 
ment without  additional  cost.  Beyond  this  charge  is  made 
at  the  usual  schedule. 

In  cases  where  no  off-peak  limitations  are  agreed  to  by 
the  customer  for  making  his  emergency  demands  the  same 
monthly  charge  of  $3  per  kilowatt  is  made,  but  in  return 
for  this  only  the  use  of  30  kw-hours  of  central-station  serv- 
ice for  each  kilowatt  of  contracted  demand  is  permitted, 
all  additional  consumption  being  charged  for  at  the  regular 
rates  in  addition  to  the  service  charge. 


GROUNDING   SECONDARIES  AT  DENVER. 


transformers  of  the  district  with  the  usual  inclusion  of  in- 
termediate transformers  bunched,  so  far  as  practicable,  to 
secure  economy  of  operation  and  reasonable  first  cost. 
Any  feeder  may  be  fed  from  a  special  auxiliary  bus  in  the 
station  in  case  repairs,  adjustments  or  inspection  are  neces- 
sary in  connection  with  the  switches  and  regulators  in 
routine  service.  Within  a  given  section  the  secondaries 
of  all  transformers  are  connected  by  three-wire  tie  lines 
forming  low-tension  busbars  from  which  the  leads  to  the 
various  consumers  are  tapped.  The  transformers  used  on 
the  lighting  system  vary  in  size  from  J4  kw  to  50  kw,  and 
all  above  i-kw  rating  are  connected  for  2200  volts  on  the 
primary,  each  of  the  two  secondary  coils  being  brought 
out  of  the  case  and  connected  so  as  to  give  no  volts  be- 
tween the  middle  or  neutral  line  and  either  of  the  outside 
lines  and  2J0  volts  between  outers.  The  company  has 
found  that  with  the  load  well  balanced  considerable  saving 


.\mong  the  larger  central-station  systems  which  have 
lately  adopted  the  grounding  of  secondary  lighting  net- 
works as  a  standard  feature  of  distribution  practice,  that 
of  the  Denver  Gas  &  Electric  Light  Company  deserves 
mention  on  account  of  the  rapidity  and  completeness  with 
which  the  work  has  been  accomplished.  The.  importance 
of  safeguarding  the  public  and  its  consumers  from  acci- 
dental contact  with  circuits  of  dangerous  potential  has 
long  been  appreciated  by  the  management,  and  in  co- 
operation with  the  insurance  interests  and  municipal  author- 
ities the  company  has  done  much  in  the  past  few  years 
both  to  improve  the  quality  of  distribution  service  in  older 
installations  and  to  cast  the  weight  of  its  influence  on  the 
side  of  better  wiring  in  later  applications  of  electricity  to 
domestic  and  mercantile  lighting.  In  common  with  many 
other  central-station  organizations,  however,  the  company 
maintained  a  passive  attitude  in  regard  to  the  grounding  of 
secondaries  until  about  two  years  ago,  when  it  was  de- 
cided to  investigate  the  problem  with  a  view  toward  adopt- 
ing the  grounding  practice.  A  broad  consideration  of 
the  subject  led  the  company  to  begin  grounding  its  three- 
wire  secondary  network  in  the  spring  of  1910,  and  by  the 
fall  of  that  year  the  entire  system  of  distribution  secondary 
circuits  was  grounded  according  to  a  standard  plan  illus- 
trated in  the  accompanying  diagram. 

The  Denver  Gas  &  Electric  Light  Company  supplies  elec- 
tricity for  lighting  and  power  applications  to  all  the  terri- 
tory within  the  city  limits  and  to  the  local  companies,  man- 
ufacturing plants  and  amusement  parks  in  the  suburban 
districts  surrounding  the  city.  Energy  is  supplied  to  the 
distributing  system  from  a  main  steam  plant  on  the  west 
side  of  the  city,  from  an  auxiliary  station  known  locally  as 
the  Lacombe  plant  and  from  the  transmission  system  of  the 
Central  Colorado  Power  Company,  through  a  substation  re- 
ceiving energy  from  the  two  hydroelectric  plants  of  the 
latter  organization  at  Shoshone  and  Boulder.  The  operat- 
ing center  of  the  Denver  system  is  at  the  West  Side  Sta- 
tion, which  is  connected  with  the  auxiliary  equipment  of 
the  company  located  elsewhere,  so  that  the  load  may  be 
distributed  according  to  the  conditions  of  service.  The 
lighting  service,  which  is  of  interest  in  connection  with 
the  grounding  practice,  is  handled  by  multiple,  single-phase, 
2200-volt  primary  feeders  and  mains,  supplying  energy  to 
secondary  networks  throughout  the  urban  district  through 
step-down  transformers  located  at  important  centers  of 
distribution  and  feeding  individual  consumers  at  no  volts 
and  220  volts,  according  to  the  local  load  requirements. 

The  single-phase  alternating-current  system  is  made  up 
of  twenty-six  two-wire,  2200-volt  feeders  extending  from 
the  station  busbars  to  the  electrical  center  of  a  definite 
section  of  the  city  which  is  electrically  independent  of  any 
other  section  or  feeder.  The  primary  mains  extend  from 
the  center  of  distribution  in  each  section  in  the  form  of 
laterals  or  branches  supplying  energy  to  the  most  remote 


Method  of  Grounding  Secondary  Network. 

in  secondary  copper  results  from  this  method  of  operation, 
as  would  obviously  be  anticipated. 

Each  transformer  is  connected  to  the  primary  main 
through  outside-type  primary  fuses  of  double  the  trans- 
former rating  in  amperes.  The  secondary  network  is  sec- 
tionalized  between  each  pair  of  transformers  by  a  set  of 
fuses  or  junction  cut-outs,  these  being  placed  approxi- 
mately at  the  point  of  zero  current  between  the  adjacent 
transformers  on  each  secondary  interfused  section.  The 
object  of  this  fusing  of  secondary  sections  is  to  prevent 
the  transformers  on  either  side  of  a  defective  unit  or  sec- 
ondary service  from  assuming  heavy  overloads.  As  soon 
as  any  abnormal  conditions  arise  the  junction  fuses  on 
either  side  of  a  defective  section  blow,  as  well  as  the 
primary  fuses  on  the  transformers,  and  the  section  is  auto- 
matically cleared  from  the  system.  The  junction  fuses  are 
of  copper  wire,  being  about  50  per  cent  larger  than  the 
rating   of  the    smaller   of   the   two   transformers   between 
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which  they  are  in  each  instance  placed,  and  varying  from 
about  60  amp  between  5-k\v  transformers  to  400  amp  be- 
tween 50-kw  units.     No  fuses  are  installed  in  the  neutral 
lines  of  the  secondary  networks,  although  fuses  are  placed 
,  in  all  leads  running  from  any  wire  of  the  secondary  service 
to  consuiuers'  premises. 
The  company  began  grounding  in  the  residential  district 
I  by  connecting  the  neutral  of  the  secondary  mains  to  the 
1  nearest  water  hydrant  at  intervals  of  about  two  blocks.     All 
services  enter  buildings  i:i  Denver  from  alleys  at  the  rear, 
I  through  which  the  primary  and  secondary  mains  are  car- 
i  ried.     The  neutral-main  ground  connection  is  made  by  a 
I  No.  4  B.  &  S.  copper  wire  stapled  to  the  pole  and  cov- 
ered with  weatherproof  insulation,  the  ground  wire  being 
;  run  down  the  pole  and  to  the  hydrant  at  the  bottom  of  a 
,  trench   18  in.  deep.     The  alleys  are   16   ft.  wide  and  the 
j  neutrals  are  usually  carried   on  3S-ft.  poles  about  20   ft. 
above  the  ground.     .Approximately  60   ft.  of  No.  4  wire 
J  is   usually    required    for    the    ground    connection    in    resi- 
dence districts,   the   maximum   length  being   125   ft.     The 
I  neutral  g^round  wire  is  attached  to  the  hydrant  by  the  sim- 
'  pie  process   of   winding   it   beneath   the    footing  bolt   and 
,  making  tight  with  a  wrench.     In  the  down-town   section 
the  usual  leng^th  of  ground  wire  required   from  the  sec- 
:  ondary  network  is  from  10  ft.  to  50  ft.    The  company  has 
'given  up  the  use  of  the  inclosed  fuse  in  its  secondary  mains 
on  account   of   the   cheapness   of  open    fuses.     The   total 
I  number  of  grounds  made  on  hydrants  by  the  fall  of  1910 
was  about  150,  the  work  being  done  with  the  consent  of 
the  Denver  Union  Water  Company,  which  supplies  water 
,for    domestic    and    commercial    service    within    the    city. 
jFrom    four    to    six    hydrant    grounds    can    be    installed 
•per   day    by    a    force    of    two    men.       In    the    residential 
[district  the  average  cost  of  making  a  ground  was  about 
^$4.50,   the   cost  of   material    coming   to   $2.50,   with   labor 
$2.    In  carrying  out  the  work  of  grounding  it  was  found 
fiecessary   to   put   the   current   coils   of   all   meters   in   the 
outer  leads  of  the  incoming  service,  in  order  to   protect 
the    company    against    loss    of    revenue    from    accidental 
grounds    in    the    consumer's    house-wiring.      No    evidence 
ihas    been    found    of    the    disintegration    of    the    hydrant 
jrounds  and   no   perceptible   expense   of  maintenance   has 
Deen  found  to  e.xist  in  connection  with  the  grounding  sys- 
:em. 

By  regulation  of  the  municipal  authorities  early  in  191 1 
ill  new  electric-lighting  installations  are  required  to  ground 
their    neutral    wires,    the    owner    and    wiring    contractor 
iDeing  responsible  for  this  work.    All  wiring  in  new  build- 
ngs  is  required  to  be  in  iron-armored  conduit,  and  where 
Jossible   concealed   wiring   in   old   buildings   is   required  to 
)e  installed  in  this  manner.     The  use  of  inflexible  metal 
■:onduit  is  permitted  in  connection  with  switch  loops  and 
vail   outlets,   while   open    wiring   is   allowed   in    approved 
netal  molding.     Drip  loops  are  provided  in  conduit  where 
t  enters  the  building.     The  main  switch  and  cut-out  or 
'use  are  required  to  be  installed  in  a  rear  room  or  hallway, 
vhere  the  e.xit  door  is  located,  and  all  wires  in  the  build- 
,ng  are  disconnected  by  this,   a  plan   which  obviously  is 
f  much  value  to  firemen.     The  fuses  are  placed  ahead  of 
he  main  switch  in  order  to  protect  the  latter  from  short- 
ircuits.    The  meter  loop  is  taken  from  below  the  switch, 
o  that  both  switch  and  cut-out  protect  the  meter.     The 
ut-out   cabinet   or   center   of    distribution    is    required   to 
e  placed  on  a  side  wall  not  over  7  ft.  above  the  floor  and 
way  from  any  grounded  portion  of  the  building,  such  as 
sink,  radiator  or  stove.     These  cabinets  are  not  allowed 
'1  clothes  closets  or  bathrooms. 
Under  the  present  conduit  system  the   cut-outs  are  in- 
alled  in  an  iron  .cabinet,  the  metal  of  which  is  1/16  in. 
lick,  with  tight-fitting  door.     Inclosed  fuses  are  also  re- 
"lired.     The  different  circuits  branch  out   from  the  cut- 
it  cabinet  and  are  connected  and  held  in  place  by  lock 


nuts  on  either  side  of  the  sheet  metal  of  the  cabinet,  with 
an  insulating  bushing  at  the  end  of  the  pipes  to  protect 
the  wire  covering.  The  city  requires  conduit  tn  be  per- 
manently and  efTectively  grounded  in  such  a  manner  that 
in  case  either  wire  comes  in  contact  with  the  conduit  and 
a  ground  exists  on  the  opposite  polarity  it  will  be  able  to 
operate  the  heaviest  fuse  before  burning  off  the  ground. 
This  ground  is  usually  made  by  bonding  the  conduit  to 
the  water  pipe.  Grounding  to  steam  or  gas  pipes  is  not 
allowed.  ."Xn  insulating  joint  and  canopy  ring  are  re- 
quired to  insulate  the  fixture  proper  from  the  conduit. 
When  fixtures  or  sockets  are  installed  over  cement  or 
grounded  floors,  or  ia  places  where  they  can  be  reached 
from  grounded  parts  tri  bathrooms,  stoves,  ranges,  etc., 
porcelain  sockets  are  required  to  insure  safety  while  turn- 
ing on  the  lights.  The  ground  wire  connecting  the  con- 
duit with  the  water  pipf^  cannot  be  smaller  in  circular  mils 
than  one-half  the  main  feed  wire.  A  special  clamp  is 
provided  for  grounding  the  neutral  wire  to  the  cabinet  bo-x 
and  conduit  system  in  the  bo.x,  just  inside  the  building  in 
each  case.  The  company's  experience  indicates  that,  both 
from  the  standpoints  of  fire  hazard  and  safeguarding  in- 
dividuals, the  grounding  of  lighting  secondaries  up  to  a 
point  where  the  maximum  potential  between  any  lead  and 
ground  does  not  exceed  150  volts  is  an  excellent  precau- 
tionarv  measure. 


Wiring  and  Illumination 


UNUSUAL    LIGHTING    FEATURES    OF    A    SMALL 
MILWAUKEE  SHOW  HOUSE, 


The  accompanying  illustration  shows  the  striking  effect 
obtained  at  the  Butterfly  Theater,  Milwaukee,  when  the 
front  is  studded  with  1800  5-watt,  12-volt  tungsten  lamps, 
wired  in  series  inultiple.  In  addition  to  these  standard- 
base  lamps  there  are  500  others  of  the  candelabra  type,  used 
to  outline  the  program  cards  at  the  entrance.  The  effect 
of  these  2300  lamps  is  brilliant  indeed,  and  rarely  fails  to 
arrest  the  attention  of  the  passerby  along  Grand  Avenue. 

Only  direct-current  central-station  service  is  available 
in  the  downtown  section  of  Milwaukee,  so  that  it  became 
necessary  to  adopt  the  series-parallel  scheme  in  arranging 
the  small  tungsten  lamps.  The  principal  objection  to  this 
arrangement  is,  of  course,  the  unbalancing  and  over-volt- 
age imposed  on  the  rest  of  the  lamps  of  a  group  when  one 
of  its  number  burns  out.  This  has  been  guarded  against  in 
the  Butterfly  installation  by  extending  the  wires  of  each 
group  down  to  pairs  of  receptacles  in  a  cabinet  on  the 
theater  balcony.  The  lamps  on  the  front  are  watched 
closely,  and  if  one  is  seen  to  be  out  another  is  immediately 
inserted  in  one  of  the  two  receptacles  attached  to  that 
circuit,  restoring  the  current  per  lamp  to  its  normal  value. 
Next  day,  with  a  ladder,  the  burned-out  lamp  can  be  re- 
newed, with  any  others  that  have  been  broken.  This  en- 
ables all  renewals  to  be  made  simultaneously  and  saves  the 
improper  burning  of  lamps  during  the  time  that  must  elapse 
before  means  of  renewing  the  burned-out  units  are  at 
hand. 

The  interior  of  the  Butterfly  Theater  is  of  unusual  size 
for  a  moving-picture  house  and  is  lighted  entirely  by  the 
indirect  system.  The  floor  measures  120  ft.  by  40  ft.  and  is 
illuminated  by  twenty  ceiling  reflector  bowls,  each  contain- 
ing seven  6o-watt  tungsten  lamps.  Below  the  balcony  are 
fifteen  smaller  indirect  units,  containing  four  40-watt  lamps 
each.  A  Milwaukee  city  ordinance  requires  at  least  "twi- 
light" illumination  of  the  auditorium  during  moving-pic- 
ture performances.  The  indirect  units  are  accordingly 
arranged  on  two  circuits,  one,  made  up  of  a  single  lamp  in 
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each  01  the  balcony  tixtures,  being  operated  during  the 
progress  of  the  pictures.  Since  the  intensity  of  the  illu- 
minated wall  surfaces  is  not  high  compared  with  exposed 
units,  the  presence  of  this  light  does  not  detract  from  the 
pictures.  The  balcony  lamps  impose  a  relatively  higher  in- 
tensity at  the  rear,  tapering  toward  the  front  of  the  house, 


Exterior  Illumination  of  Show-House. 

a    distribution    which    also    prevents    glare    effects    in    the 
eyes  of  the  audience. 

The  lighting  was  laid  out  by  the  illuminating  engineering 
department  of  The  Milwaukee  Railway  &  Light  Company. 
which  offers  its  services  free  of  charge  to  any  architect  or 
owner  of  a  building  served  by  its  lines.  One  of  the  sug- 
gestions of  the  engineering  department  was  the  indirect 
illumination  of  the  present  studded  theater  front,  bathing 
the  whole  in  distributed  light  of  high  intensity,  set  off  by 
the  central  butterfly  figure  in  silhouette.  This  would  have 
made  possible  the  use  of  standard-voltage  multiple  lamps 
and  would  present  so  unusual  an  appearance  that  it  is 
hoped  to  carry  out  the  scheme  in  some  future  installation. 


BOTTLE  ELECTRIC  TOWER. 

Following  are  details  of  construction  and  operation  of 
the  remarkable  "Bromo-Seltzer"  electric  tower  in  Balti- 
more, a  short  account  of  which  recently  appeared  in  these 
columns: 

The  Bromo-Scltzer  Towner  building  is  the  highest  struc- 
ture in  Baltimore.  The  tower  itself  to  the  top  of  the  roof 
just  under  the  revolving  bottle  is  289  ft.  y/2  in.  high.  The 
bottle  and  cork  is  51  ft.  2yi  in.  high.  The  crown  is  15  ft. 
8  in.  high  to  the  top  of  the  cross,  with  a  clearance  space  of 
13  in.  between  the  cork  and  the  crown,  making  a  total  height 
of  357  ft.  3  in. 

A  central  core  13  ft.  2  in.  in  diameter  and  53  ft.  high, 
built  in  eight  sections,  and  forming  part  of  the  steel  con- 
struction of  the  whole  tower,  extends  up  above  the  roof  of 
the  tower.  This  core  is  shown  on  the  accompanying 
structural  drawing  and  extends  up  to  the  base  of  the  crown 


to  take  the  plates  which  are  part  of  the  crown.  The  exact 
dimensions  of  the  bottle  are  51  ft.  2>4  in.  high  to  the  top  of 
the  cork  and  20  ft.  7  in.  diameter.  The  cylindrical  por- 
tion of  the  bottle  is  33  ft.  high,  and  this  portion  revolves. 
The  shoulder  and  neck  of  the  bottle  is  stationary. 

The  revolving  part  is  made  in  nine  panels,  in  order  to 
carry  the  letters  properly  on  the  outside.  The  panels  are 
supported  by  nine  bridge  trusses  each  30  ft.  10  in.  long  with 
7  in.  overhang  at  the  top  and  19  in.  at  the  bottom  and 
2  ft.  9  in.  deep.  Each  of  these  trusses  rests  against  two 
rollers,  one  at  each  end.  Two  circular  tracks  are  placed 
around  the  central  core  at  the  ends  of  the  bridge  trusses. 
The  nine  trusses  are  connected  by  cross  and  angle  frames 
at  the  inside  and  outside  verticals,  making  a  stiff  annular 
structure  with  nine  sides  and  nine  rollers  at  the  top  and 
nine  at  the  bottom. 

The  top  of  the  building  is  in  the  form  of  an  octagon 
with  eight  radial  I-beams  extending  out  to  the  inclined 
roof.  On  each  of  these  beams  are  eight  heavy  rollers  car- 
ried in  Hyatt  roller  bearings.  A  70-lb.  rail  bent  to  a  per- 
fect circle  rests  on  these  rollers  and  carries  the  total  weight 
of  the  revolving  structure.  Just  inside  of  the  rail  is  a 
circular  rack  made  in  nine  sections,  each  section  having 
thirty-four  teeth,  or  a  total  of  306  teeth  of  7-in.  face  and 
2-in.   circular   pitch. 

The  floor  plan  show's  the  driving  mechanism,  w'hich  in- 
cludes a  back-geared,  lo-hp,  125-volt  direct-current  motor. 
The  motor  runs  at  825  r.p.m.,  the  back  gear  reducing  6  to  I. 
The  back-gear  shaft  carries  a  bevel  pinion  5  in.  in  diameter 
and  5-in.  face  meshing  into  two  bevel  gears  with  sixty-nine 
teeth  each.  These  drive  the  two  shafts  in  opposite  directions. 
Each  shaft  has  on  it  a  pinion  10  3/16  in.  diameter,  sixteen 
teeth,  7-in.  face,  meshing  into  the  rack  on  opposite  sides, 
which  drive  the  revolving  portion  of  the  bottle  around  at 


Fig.    1 — Bromo-Seltzer   Tower    Building. 

ly^  r.p.m.     While  a  lo-hp  motor  is  employed,  it  is  foum 
that  it  takes  scarcely  3  hp  to  operate  easily. 

The  whole  bottle  is  covered  with  No.  16  galvanizec 
Toncan  metal,  except  the  sheets  carrying  letters,  thesi 
latter  being  No.  13  plates.  There  are  twelve  letters  01 
the  bottle  making  the  words  "Bromo-Seltzer."  Each  0. 
these  letters  is  10  ft.  high  and  ^  ft.  wide.     The  width  of  th 


December  j.  igii. 
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lines  of  the  letters,  whicli  are  made  in  trough  torn),  is 
15  in.  The  sides  of  the  trough  are  4  in.  high,  being  made 
of  the  same  metal. 

A  row  of  8-cp  to  12-cp  lamps  is  placed  in  the  center 
line  of  the  troughs,  making  a  total  of  315  lamps  in  the 
letters.     The  letters  are  painted  white  inside;  the  bodv  of 


Fig.    2 — Elevation    and   Section    of    Bottle   Sign. 

■  u  bottle  is  painted  blue,  the  same  color  as  hromo-seltzer 
pottles.  For  the  illumination  of  the  moving  structure  the 
main  wires  are  carried  up  to  a  switch  inside  the  core. 
From  there  the  wires  lead  to  two  short  trolleys  secured  to 
)ne  of  the  vertical  columns  of  the  core.  Two  circular 
racks  are  fastened  on  the  inside  of  the  revolving  structure 
.)n  insulated  supports.  The  trolleys  run  in  contact  with 
he  tracks. 

Ten  cutout  boxes  are  placed  so  as  to  serve  the  letters  in 

■ach  panel,  and  these  are  connected  to  the  circular  tracks 

-eads  are  run  from  these  cutout  boxes  to  the  back  of  each 

>f  the  letters  and  up  along  the  line  of  the  lights.    A  series 

\l  holes  is  cut  through  the  outside  casing  sufficiently  large 

ip  allow  the  lamps  to  pass  through.     The  lamp  sockets  are 

et  in  plates  secured  to  the  shell  of  the  structure  by  three 

crews  and  thumb  nuts.    An  old  lamp  can  be  taken  out  and 

new  one  inserted  in  a  couple  of  minutes.    The  sockets  are 

onnected  to  the  lighting  wires  by   flexible  cords  so  that 

ach  lamp  can  be  drawn  into  the  inside  of  the  bottle  and 

enewed   when   worn,   thus  avoiding  the  necessity   of  the 

orkman  going  on  the  outside  of  the  structure. 

The  total  weight  of  the  revolving  structure  ii  about  15 

ms,  and  when   running  the  movement   is  so  smooth   and 

"ee  that  there  is  no  vibration  felt  on  the  floors  below.    The 

rown  is  20  ft.  in  diameter,  10  ft.  2  in.  to  top  of  arches  and 

ft.  6  in.  to  top  of  maltese  cross.     The  maltese  cross  is 

ft.  high  and  3  ft.  wide.    The  lower  band  of  the  crown  is 

i  ft.  in  diameter  and  2  ft.  4  in.  deep.     There  are  sixteen 

usters  of  five  8-cp  lamps  in  the  center  of  this  band,  each 

uster  of  a  color  to  represent  a  jewel,  such  as  a  ruby, 

nerald,  etc.     Rising  from  this  band  there  are  eight  im- 

;rial  arches  25  in.  wide  at  the  base,  narrowing  to  lyyi  in. 

the  top.     These  •  arches  are  made  in  a  rounded  trough 

ape  and  each  contains  eighteen  8-cp  lamps. 

Between   the   eight   arches   there   are   eight    fleurs-de-lis. 


3  ft.  across  and  3  ft.  high,  each  leal  being  14  in.  wide.  In 
the  center  there  is  a  cluster  of  three  lights.  The  maltese 
cross  has  twelve  8-cp  lamps  on  each  side,  with  one  central 
cluster  of  five  lights.  Various  colored  lamps  are  used  to 
get  the  effect  of  the  various  jewels. 

The  crown  is  built  of  copper  on  a  structural  iron  frame- 
work and  the  whole  is  covered  with  goldleaf.  The  total 
number  of  lamps  in  the  crown  is  282. 

This  bottle  and  crown  with  its  method  of  illumination 
were  designed  by  Mr.  Sanniel  T.  Williams,  of  Williams  & 
."^hock,  Baltimore.  The  structural  ironwork  was  erected  by 
the  Lauer  &  Harper  Company,  the  sheet-metal  work  by 
X'aile  &  Young  and  the  electric  lighting  by  the  Kingsbury- 
Saniuel  Electric  Company. 


THE  LIGHTING  OF    RAILROAD  STATIONS. 


The  present  practice  in  the  ilhuuination  of  railroad  sta- 
tions, approaches,  offices,  dining-rooms,  etc..  was  discussed 
in  a  report  of  the  committee  on  illumination  presented  be- 
fore the  Association  of  Railway  Electrical  Engineers  at  the 
Hotel  La  Salle.  Chicago,  Nov.  9.  Mr.  C.  R.  Oilman,  chief 
electrician  of  the  Chicago,  Milwaukee  &  St.  Paul  Railroad, 
headed  the  committee,  the  other  members  of  which  were 
Messrs  J.  R.  Cravath,  W.  D"A.  Ryan.  S.  W.  Everett.  C.  W. 
Bender,  Richard  Hamilton,  T.  R.  Wcntworth  and  P..  F. 
Fisher. 

The  lighting  of  station  properties,  it  was  pointed  out, 
must  be  planned  with  a  view  to  the  maximum  efficiency  con- 
sistent with  minimum  cost  of  installation  and  maintenance. 
In  cases,  however,  it  is  wise  to  make  a  sacrifice  in  efficiency 
to  provide  a  system  of  lighting  that  will  conform  to  the 
general  architecture  of  the  room.  Waiting-rooms  and  din- 
ing-rooms are  examples  where  the  esthetic  considerations 
should  be  given  weight  in  the  design. 

The  spacing  and  height  should  be  chosen  with  a  view 
to  providing  a  uniform  illumination  over  the  useful  work- 
ing plane  and  should  avoid  the  placing  of  units  of  high 
intrinsic  brilliancy  in  the  direct  line  of  vision,  resulting 
in  a  disagreeable  glare.  Local  lighting  should  be  provided 
for  by  low-candle-power  lamps  properly  equipped  with  a 
suitable  reflector  to  screen  the  light  from  the  observer's  eyes 
and  direct  it  in  the  most  useful  direction. 

Station  Approaches. — A  low  general  illumination  is  re- 
quired along  the  approach  to  a  station  to  facilitate  the  ready 
access  and  exit  from  the  station  by  pedestrians  and  vehicles. 
A  low-candle-power  unit  inclosed  in  a  diffusing  sphere  is 
preferable  for  this  class  of  lighting,  rather  than  a  high- 
candle-power  unit,  with  its  tendency  to  dazzle  the  approach- 
ing patrons.  Ornamental  iron  or  concrete  standards  will 
add  to  the  attractiveness  of  the  system  in  most  installations. 

JVaitiiig-Room. — A  general  illumination  of  sufficient  in- 
tensity to  permit  of  convenience  in  reading  is  required  in 
the  waiting-room.  The  choice  of  sizes  and  type  of  unit 
will,  of  course,  depend  on  the  interior  construction  and  size 
of  the  room,  large  units  being  favorable  for  high  intensities, 
high  ceilings  and  large  rooms,  and  small  units  favoring  the 
reverse  conditions.  The  incandescent  lamp  is  most  gen- 
erally used  because  it  lends  itself  well  to  artistic  layouts. 
The  question  of  chandeliers  versus  individual  units  must 
be  solved  by  compromising  between  light  distribution  and 
architectural  appearance. 

In  general  it  may  be  said  that  the  fewer  the  number 
of  light  centers  the  more  pleasing  the  artistic  effect.  On 
the  other  hand,  as  pointed  out  above,  too  few  light  centers 
may  produce  objectionable  lack  of  uniformity  as  well  as 
appreciable  shadows.  The  properly  designed  installation 
will  strike  a  balance  between  these  considerations. 

The  larger  the  number  of  smaller  units,  the  report  con- 
tinued, the  nearer  we  approach  to  uniform  illumination  and 
absence  of  shadows,  but  as  we  go  to  the  smaller  units  the 
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maintenance  cost  increases,  so  we  must  further  compromise 
between  uniformity  of  illumination  and  cost  of  main- 
tenance. 

Biiggage-Rooni. — A  medium  general  illumination,  aug- 
mented by  local  lighting  over  the  attendant's  desk  and  re- 
ceiving window,  will  generally  suffice  for  this  class  of  light- 
mg.  High-efficiency  incandescent  lamps  equipped  with  suit- 
able reflectors  suspended  close  to  the  ceiling  are  well 
adapted  for  the  genera!  lighting,  while  low-candle-power 
carbon  lamps  and  opaque  reflectors  will  provide  the  re- 
quired local  lighting.  Where  storage  bins,  used  for  check- 
ing parcels,  are  required  to  be  lighted  a  low-candle-power 
carbon  lamp,  equipped  with  a  reflector  to  concentrate  the 
rays  on  the  bins  and  suspended  on  a  drop  cord,  will  in  most 
cases  meet  the  requirements. 

Offices. — Because  of  the  exacting  nature  of  office  work,  a 
strong  general  illumination  with  as  large  units  as  is  con- 
sistent with  good  distribution  is  productive  of  good  results. 
The  lamps  should  be  suspended  near  the  ceiling  and  pro- 
vided with  reflectors  to  avoid  glare  and  secure  even  dis- 
tribution of  light.  This  system  of  providing  a  good  gen- 
eral illumination  makes  the  lighting  independent  of  furni- 
ture arrangement  and  discourages  the  use  of  the  local  light 


the  required  distance.  The  lighting  requirements  in  the 
terminal  yard  are  possibly  slightly  less  severe,  but  can  be 
handled  in  about  the  same  manner. 

Shops. — The  lighting  of  shops  is  a  very  broad  question, 
involving  as  it  does  many  classes  of  work  and  types  of 
buildings.  Each  shop  is  a  problem  in  itself  which  can  be 
successfully  solved  only  by  a  study  of  local  conditions  and 
requirements  which  determine  the  type  of  lamp,  its  height 
and  equipment.  The  usual  practice  is  to  provide  a  good 
general  illumination  and  augment  this  with  local  lighting  at 
the  tool  when  necessary. 

An  essential  feature  of  a  well-lighted  shop,  when  only 
general  lighting  is  employed,  is  uniformity  of  intensity,  a 
low  but  sufficiently  uniform  intensity  being  preferable  to  a 
high  intensity  characterized  by  brightly  lighted  spots  which 
make  the  less  brightly  lighted  spots  appear  dark  by  con- 
trast. Uniformity  is  favored  by  a  large  number  of  small 
units,  while  low  maintenance,  low  initial  cost  of  lamps, 
wiring,  etc.,  are  obtained  by  a  fewer  number  of  larger  units. 
The  type  of  unit,  then,  and  its  spacing  must  be  chosen  after 
due  consideration  of  the  conditions,  preference  being  given 
to  as  large  a  unit  as  possible  consistent  with  a  reasonably 
even  distribution  of  ligtit. 


APPROXIMATE    EFFICIENCY    FACTORS    WITH     NEW    LAMPS    AND  CLEAN    GLASSWARE. 


Ceiling 

Dimensions  (ft.)  '     Height  (it.) 


Per  Cent 
Ef55ciency. 


Prismatic  or  opal  reflectors  at  ceiling 

Prismatic  or  opal  reflectors  at  ceiling 

Prismatic  or  opal  reflectors  at  ceiling  center 

Prismatic  or  opal  reflectors  at  ceiling  center 

Prismatic  or  opal  reflectors  at  ceiling  center 

Bare  lamps  at  ceiling  center 

Bare  lamps  at  ceiling  center 

Bare  lamps  at  ceiling  center 

Indirect  cove 

Indirect  efficient  conical  reflectors  on  central  fixtures. 

Indirect  efficient  conical  reflectors  on  central  fixtures 
Indirect  efficient  conical  reflectors  on  central  fixtures. 


Light 
Dark 
Light 
Dark 
Dark 

Dark 
Light 
Dark 
Light 
Light 


Light 
Light 
Light 
Light 
Dark 

Light 
Light 
Dark 
Light 
Light 


40x40  or  more 
40x40  or  more 
15x15 
15x15 
15x15 

15x15 
15x15 
15x15 
30x50 
40x40  or  more 


10  to  16 

10  to  16 
8.5  to  10 
8.5  to  10 
8.5  to  10 

8.5  to  10 

8.5  to  10 

8.5  to  10 

15  to  18 

10  to  15 


55  to  65 
50  to  60 
50  to  60 
45  to  55 
30  to  40 

30  to  40 
40  to  SO 
20  to  30 
15  to  25 
34  to  44 


with  its  unsightly  appearance,  glare  and  cost  of  mainte- 
nance. Local  lighting  is  also  to  be  discouraged  because  it 
invites  rearrangement,  such  as  changes  in  mounting,  height 
and  type  of  reflector  or  lamp,  by  the  desk  users,  who  are 
rarely  qualified  to  make  such  rearrangement.  A  slightly 
lower  intensity  will  suffice  in  a  private  office  where  little 
clerical  work  is  done. 

General  indirect  lighting  is  also  finding  favor  for  office 
illumination,  its  strong  point  being  absence  of  glare  and 
annoying  shadows. 

Yards. — It  is  needless  to  emphasize  the  necessity  of  pro- 
viding a  good  reliable  system  of  illumination  in  the  classi- 
fication yards.  Here  cost  of  installation  and  maintenance 
should  be  subordinate  to  reliability  of  service  and  proper 
intensity  and  distribution.  The  character  of  the  work  re- 
quires that  the  space  between  the  cars,  tracks  and  switches 
be  properly  lighted  regardless  of  how  dark  the  night  or 
bad  the  weather.  Safety  to  workmen  and  the  economical 
handling  of  the  cars  are  essential  to  keep  in  mind. 

The  properties  of  a  lamp  chosen  for  this  class  of  work 
should  be  good  distribution,  reliable  action  and  a  color 
of  light  suitable  for  penetrating  smoke,  fog,  etc.  The  flame 
lamp,  with  its  penetrating  yellow  flame  and  high  efficiency, 
lends  itself  admirably  to  this  class  of  work.  The  develop- 
ment of  the  long-life  electrodes  has  added  an  impetus  to  the 
adoption  of  this  type  of  lamp.  Large-type  tungsten-filament 
lamps  are  now  developed  that,  used  under  suitable  reflectors, 
are  also  useful  for  this  class  of  work.  The  unit  should  be 
suspended  high  in  order  to  avoid  decreasing  the  ability  of 
the  eye  to  see  and  to  eliminate  shadows  between  cars.  Units 
should  be  spaced  to  provide  an  even  illumination  of  suffi- 
cient intensity  to  make  the  lettering  on  the  car  legible  at 


Care  should  be  exercised  in  the  placing  of  the  lighting  to 
avoid  excessive  glare.  This  is  effected  in  the  choice  of 
unit,  type  of  reflector  and  height  of  suspension.  Obviously 
the  best  solution  is  to  use  low-candle-power  lamps  for  bays 
with  low  ceilings  and  vice  versa.  Local  lighting  at  machine 
tools  is  best  obtained  by  a  low-candle-power  lamp  equipped 
with  a  metallic  reflector  to  concentrate  the  light  on  the 
work  and  to  shade  the  eyes  of  the  workman  from  the 
bare  filament.  This  reflector  should  be  mounted  in  such  a 
way  that  the  light  rays  do  not  strike  the  workman's  eyes. 

Dining-Room. — Here  the  artistic  considerations  predomi- 
nate, efficiency  being  a  secondary  consideration.  A  good 
generr.l  illumination  of  a  pleasing  color  should  be  provided, 
floor  outlets  being  installed  to  afford  ready  connections  for 
candelabra  and  other  table  decorative  schemes. 

Lunch-Rooms,  Counters,  Etc. — A  less  artistic  scheme  of 
lighting  answers  in  lunch-rooms.  Good  general  illumina- 
tion, favoring  the  counters  slightly,  will  in  most  cases  meel 
the  requirements. 

The  following  tables  give  some  idea  of  the  present-daj 
practice  in  illumination  intensities  recommended  for  thf 
various  departments  of  a  railroad  station: 

AVERAGE    INTENSITIES    OF    ILLUMINATION RAILROAD    STATIOh 

LIGHTING. 

Ft.  Candle; 

Station    approach 0.25  to  1.0 

Waiting-room     2.00  to  3.0 

BagRage-room     0.50  to  l.S 

Offices     (general) 3.00  to  5.0 

rifficts   (private) 1.00  to  3.0 

Dining-rooms    2.00  to  3.0 

Lunrh^roomsami   counters I-""  ""J". 

Train  Sheds  and  Platforms. — A  general  illumination  i 
required   of   sufficient   intensity   to   afford   convenience  t 
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I  passengers  in  passing  to  and  from  the  trains  and  tu  enable 
conductors  and  trainmen  to  inspect  the  tickets,  and  also  to 
facilitate  the  handling  of  baggage. 

Because  of  the  prevailing  high  ceilings  of  train  sheds, 
the  lighting  has  been  confined  principally  to  the  larger 
units  such  as  arc  lamps.  However,  since  the  development 
of  the  high-efficiency  incandescent  lamp  in  large  sizes  we 

,  may  expect  a  goodly  share  of  this  class  of  lighting  to  go 
to  the  incandescent  lamps.  In  low-ceiling  sheds  relatively 
small  units  located  between  tracks  give  better  results  from 
the  standpoint  of  light  distribution  and  consequent  avoid- 

•  ance  of  shadows. 

I     Freight  House  and  Platform.— The  requirement  for  this 

.class  of  lighting  is  low  general  illumination,  sufficient  to 
discharge  or  load  and  sort  the  various  classes  of  freight. 

;This  may  be  accomplished  best  by  incandescent  lamps,  the 
type  of  lamp  being  governed  by  the  height  of  roof  truss. 

I  In   most  cases   the   high-efficiency    incandescent   tungsten- 

^filament  lamp  will  bo  found  best  adapted,  and  this  should  be 
equipped  with  suitable  reflectors  and  suspended  close  to  the 

jceiling.     For  buildings  with  high  ceilings  where  the  lamps 

imay  be  hung  at  a  height  sufficient  to  eliminate  objectionable 
glare  and  also  secure  proper  distribution  the  flame  or 
luminous-arc  lamp  may  be  used  to  good  advantage.  Where 
there  are  receiving  and  shipping  desks  or  tables  these  can 
tie  lighted  by  means  of  dnip  lights,  consisting  of  small- 
:andle-power  lamps  equipped  with  metal  reflectors.  These 
jreflectors  should  be  of  such  shape  as  to  screen  the  lamp 
'ilament  from  the  clerk's  eyes. 

The  Hghting  of  platforms  is  accomplished  to  best  advan- 
age  by  means  of  small-candle-power  incandescent  lamps. 
These  units  should  be  equipped  with  metal  reflectors  and 
kuspended  either  from  wall  bracket  arms  on  the  side  of  the 
ihed  or  else  from  the  roof  where  the  platforms  are  covered 
•y  projecting  eaves.  The  intensity  of  illumination  required 
'or  this  class  of  work  is  about  the  same  as  that  necessary 
■or  the  interior  lighting  of  freight  houses. 


Letters  to  the  Editor. 


Soldered  Wire   Connections. 


,0  the  Editor  of  Electrical  World: 

■  Sir  : — Your  first  issue  of  November  contains  an  article 
11  page  1 144  entitled  "Method  of  Soldering  Wires  in  Ter^ 
linal  Lugs,"  to  certain  portions  of  which  the  writer  wishes 
>  take  exception.  While  the  method  described  may  prove 
:itisfactory  in  appearance  to  all  and  in  stability  to  some, 
lere  will  yet  remain  a  few  who  will  agree  that  in  few 
ises  will  the  method  described  produce  a  first-class  job. 
j  To  secure  proper  adhesion  between  wire,  solder  and  lug 
^e  temperature  of  all  three  must  be  above  the  melting 
pint  of  solder  at  the  instant  of  contact.  If  this  condition 
les  not  exist  nothing  more  than  a  good  friction  fit  of  all 
j^ree  parts  will  be  secured;  and  if  any  doubt  as  to  the  truth 
\  this  exists  in  the  mind  of  the  reader  let  him  apply  a 
jpady  torsional  strain  to  the  wire  or  lug  so  secured. 

While  the  use  of  a  soldering  pot  as  described  is  desir- 
•,>Ie,  unless  a  method  of  heating  both  lug  and  wire  be  em- 
oyed  in  conjunction,  stability  is  sacrificed  to  speed  and 

■  pearance.  This  is  particularly  true  when  the  wire  to 
■lich  the  terminal  is  to  be  soldered  happens  to  be  a 
branded  conductor,"'  wherein,  to  secure  maximum  me- 
<anical  strength  and  electrical  conductivity,  it  is  absolutely 
tsential  that  the  solder  be  maintained  at  the  melting  point 
I'til  it  has  thoroughly  permeated  the  interstices  of  the 
ciductor. 

It  might  be  suggested  that  were  the  wire  terminal  and 
' ;  to  be  held  in  the  molten  solder  until  they  had  acquired 
a.cemperature  equal  to  that  of  the  solder,  the  method  de- 
s'ibed  would  be  ideal.     To  prevent  adhesion  of  solder  to 


the  outside  of  the  lug  it  should  first  be  dipped  in  a  light  oil 
of  high  flash  point,  being  careful  to  see  that  no  oil  is  per- 
mitted to  reach  the  inside  of  the  lug.  It  will  be  found 
advisable  when  holding  the  bared  ends  of  heavy  conductors 
in  the  solder  pot  to  wrap  the  insulation  well  with  a  rag 
previously  wrung  out  in  cold  water  to  prevent  as  far  as 
possible  the  melting  of  the  insulating  compound  and  the 
consequent  smearing  of  the  terminal.  However,  any  such 
drip  will  not  impair  the  joint  if  properly  made,  though  it 
will  detract  from  the  appearance  of  the  finished  job. 
Pa-i'tuckct.  R.  I.  Frederick  P.  Kenny. 


Registering  Maxim vun  Demand. 

To  the  Editor  of  Electrical  World: 

Sir: — The  editorial  in  your  issue  of  Nov.  4  entitled 
"Maxinumi  Demand  and  Size  of  Residences"'  has  undoubt- 
edly been  widely  read  with  much  interest.  The  oftener 
the  question  of  maximum  demand  is  discussed,  the  more 
surprising  it  is  that  no  better  means  has  been  found  for 
determining  this  important  factor.  It  is  true  that  floor 
area  gives  an  approximate  measure  for  the  demand, 
on  the  same  principle  that  a  man"s  chest  measure  gives 
tome  indication  of  the  size  of  his  collar  or  shoe,  but  it 
can  scarcely  be  said  to  be  customary  to  order  these  articles 
of  wearing  apparel  in  this  manner. 

If  such  a  method  is  to  meet  with  general  acceptance  by 
central  stations,  it  is  only  reasonable  to  suppose  that  the 
public  will  have  little  faith  in  measuring  instruments  used 
by  them.  Xo  eulogy  on  the  watt-hour  meter  is  necessary. 
It  is  a  beautiful  piece  of  mechanism,  but  to  yoke  it  with 
a  floor-area  maximum-demand  indicator  seriously  aflfects, 
if  not  entirely  destroys,  its  accuracy,  since  both  factors, 
maximum  demand  and  consumption,  are  necessary  to  ob- 
tain a  net  result.  Just  what  constitutes  an  "active  room" 
is  likely  to  become  as  much  of  a  riddle  as  "What  is 
whiskey  ?"' 

If  the  maximum  demand  is  desirable  in  order  to  know 
the  equipment  necessary  to  serve  a  customer,  why  should 
heating  appliances  be  exempt?  Certainly  all  kilowatts  of 
demand  look  alike  so  far  as  investment  is  concerned ;  and 
to  adopt  such  a  system  as  noted  in  the  editorial  only  makes 
an  arbitrary  rate  more  arbitrary.  In  some  companies  a 
flatiron  represents  peak  load  and  theoretically  should  be 
penalized  instead  of  being  favored. 

Incidentally,  in  passing,  I  would  take  issue  with  the 
statement,  "It  is  interesting  to  note  the  progress  of  a 
residence  rate  which  a  few  years  ago  was  comparatively 
little  known,  but  through  its  merits  secured  the  indorse- 
ment of  the  National  Electric  Light  Association  rate  com- 
mittee above  referred  to."  On  page  31  of  the  committee's 
paper  there  is  this  statement  in  italics:  "The  committee 
is  by  no  means  unanimous  as  to  whether  a  differential 
for  residential  business  is  desirable."  Furthermore,  there 
is  a  grave  doubt  as  to  whether  "progress"  is  correctly 
used  as  above  quoted.  If  such  a  maximum  demand  "meter" 
as  floor  area  represents  progress,  then  we  should  retrogress 
and  adopt  a  meter  which  really  measures  and  for  which 
eveyone  including  the  general  public  can  have  respect. 

There  is  a  system  for  determining  maximum  demand 
for  power  installations,  the  details  of  which  are  mentioned 
in  the  National  Electric  Light  Association  Bulletin  for 
July,  paragraphs  22-54,  which  is  almost  as  logical  as  the 
residential  system  referred  to,  namely,  to  take  a  percentage 
of  the  connected  load,  apparently  w-ithout  respect  to  the 
nature  of  the  load.  One  of  the  strongest  points  in  favor 
of  electric  service  is  that  it  is  popular  in  spite  of  the 
charging  methods  in  use. 

The  writer  some  months  ago  devised  a  maximum-demand 
indicator  to  place  on  any  watt-hour  meter,  direct  or  alter- 
nating  current,    single-phase    or    polyphase,    but    when    a 
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search  was  made  of  the  Washington  records  Patent  No. 
722.030  was  disclosed,  which  was  granted  March  3,  1903, 
on  an  application  filed  by  C.  li.  Merz.  of  Westminster, 
England.  Sept.  25,  1902. 

In  the  writer's  design,  which  conflicts  with  the  above,  it 
was  intended  that  the  device  be  mounted  complete  on  the 
registering  mechanism.  The  clock  runs  for  only  ten  or 
twenty  minutes  and  hence  need  not  be  an  elaborate  affair. 
It  is  rewound  by  a  line-actuated  solenoid.  This  indicator 
was  the  result  of  appreciating  thoroughly  the  necessity 
for  a  niaxinuim-deniand  meter  for  small  installations  the 
price  of  which  would  not  be  prohibitive.  This  indicator 
could  be  manufactured  and  attached  to  any  meter-dial 
train  at  a  cost  not  exceeding  $3.  I  am  not  seeking  litiga- 
tion and  have  dropped  the  matter  so  far  as  a  patent  is 
concerned,  but  do  not  intend  abandoning  the  subject  until 
someone  explains  why  it  is  that  a  patent  can  be  issued 
in  this  country  and  smothered  for  eight  years,  while  dur- 
ing this  time  central  stations  either  pay  a  sum  running 
into  three  figures  for  kilowatt  maximum-demand  meters  or 
else  adopt  methods  for  measuring  energy  which  no  reputa- 
ble concern  should  countenance  for  a  moment  and  which 
every  customer  should  rightly  condemn.     It  is   farcical  in 


the  extreme  to  see  instruments  of  precision  relegated  to 
the  background  or  else  coupled  with  an  arbitrary  stan- 
dard (  !)  due  to  our  archaic  patent  laws,  business  regula- 
tions or  what  not. 

The  American  owner  of  Patent  No.  722,030  states  that 
these  maximum-demand  attachments  can  be  expected  to 
be  on  the  market  in  the  next  few  months,  but  where  have 
they   been    for   the   past   eight    years? 

Pau-tucket,  R.  I.  Cecil  W.   Brown. 

[The  patent  describes  a  watt-hour  meter  attachment 
actuated  or  controlled  by  a  clock  mechanism,  by  means  of 
which  at  definite  intervals  of  time  a  disk  frictionally  driven 
by  the  meter  is  brought  back  to  an  initial  position.  A  pin 
on  this  disk  acts  on  an  indicating  arm,  initially  moving  the 
arm  through  an  angular  distance  proportional  to  the  energy 
passing  through  the  meter  in  a  fixed  period  of  time;  the 
arm  then  remains  in  this  position  until  when  the  consump- 
tion through  the  meter  is  greater  during  the  fixed  period  of 
time,  when  it  is  advanced  further  by  an  amount  corre- 
sponding to  the  difference.  Thus  the  position  at  any  time 
of  the  arm  indicates  the  maximum  demand  which  up  to 
that  time  has  occured,  not  momentarily,  but  in  a  significant 
period  of  time. — Ed.] 
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Generators,  Motors  and  Transformers. 

Direct-Current  Turbo-Generators. — R.  J.  Roberts. — An 
illustrated  paper  read  before  the  Manchester  Section  of 
the  (British)  Institution  of  Electrical  Engineers.  The 
author  discusses  some  of  the  mechanical  difficulties  ex- 
perienced   with    direct-current    turbo-generators    and    sug- 
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Fig.    1 — Direct   Turbo-Generator. 

gests  methods  for  rt-.noving  them.  He  considers  that  the 
mediocre  performance  of  these  machines  in  the  past  has 
been  due  to  inadequate  comprehension  of  the  mechanical 
problems.  After  a  brief  discussion  of  the  construction  of 
the  stator  the  author  deals  with  methods  of  ventilation. 
The  quantity  of  air  generally  used  for  cooling  purposes  is 
from  80  cu.  ft.  to  100  cu.  ft.  per  minute  per  kilowatt  loss, 
and  where  the  commutator  is  separately  cooled  the  com- 
mutator losses  are  excluded.  The  power  required  for  fans 
and  air  friction  is  generally  a  large  proportion  of  the  total 
loss.  The  power  required  by  the  fan  varies  from  4  kw 
to  18  kw  as  the  total  output  increases  from  100  kw  to 
750  kw.  An  improvement  in  fan  loss  might  possibly  be 
secured  by  doing  away  with  radial  ventilating  ducts  in 
the  rotor  and  merely  using  axial  ducts,  as  shown  in  Fig.  i. 
The  adoption  of  this  or  a  similar  scheme  would  mean  a 
reduction  in  fan  loss  of  from  1  to  r;X  per  cent.  Further 
a  still  greater  reduction  might  be  obtained  by  discarding 
inefficient    fans    on    the    rotor    and    using   a    more    efficient 


separately  driven  fan.  The  author  then  discusses  the  con- 
struction of  the  shaft,  the  rotor,  the  binding  or  end-turn 
sheaths,  the  commutator  and  the  brush  gearing.  As  to 
probable  improvements  of  construction  he  thinks  that  one 
of  the  ultimate  aims  is  the  decrease  in  span  between  bear- 
ings. This  may  lead  to  reversion  to  the  Eickemeyer  or 
butterfly  winding  for  armature,  with  the  equalizers  possibly 
combined  in  the  end  connections.  The  radial  type  of  com- 
mutator is  possibly  the  ultimate  general  design,  but  it  will 
be  some  years  before  this  type  is  generally  adopted,  and 
in  the  meantime  great  improvements  may  be  effected  by  the 
use  of  higher  brush  pressures  and  higher  current  densities 
and  peripheral  speeds.  A  suggestion  for  the  mounting  of 
the  commutator  is  shown  in  Fig.  2.  The  brush  holders  are 
yet  very  far  from  perfect,  and  possibly  the  present  almost 
universal  box-type  holder  will  disappear  for  some  form  of 
the  old  lever-type  holder. — Lond.  Electrician,  Nov.   10. 

Synchronous  Machines  for  Voltage  or  Current  Regula- 
tion.— R.  MosER. — The  author  proposes  to  discuss  the  use 


Fig.  2— IVIou 


of  synchronous  machines  for  producing  a  constant  voltagi 
or  for  producing  a  constant  current  or  for  compensating 
the  voltage  drop  in  long  lines.  The  author  first  takes  u] 
the  separately  excited  machine  and  follows  this  by  a  dh 
cussion  of  the  synchronous  commutator  machine  and  of  thi 
constant-voltage  machine.  The  article  is  to  be  continued 
A  complete  abstract  will  be  given  when  the  article  is  fin 
\shed.—E/ek.  Zeit.,  Nov.  9. 

Carbon  Brush  Connections. — A  note  on  a  recent  Britisl 
patent  (No.  76,  Nov.  2,  191 1)  of  the  British  Thomson 
Houston  Company  (General  Electric  Company  of  thi 
country).  In  a  method  of  connecting  flexible  conductor 
to  brushes,  a  hole  is  drilled  in  the  brush,  into  which  a  loO' 
of  the  conductor  is  placed  and  secured  by  a  cement,  whic 
in  hardening  expands  and  makes  good  contact  with  th 
brush.     Any  cement   which   expands   on   hardening  can  b 
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used.  A  cement  known  .l^  Mnooliion"  ami  consisting  of 
70  per  cent  of  cast-iron  fillings.  25  per  cent  of  plaster  of 
paris  and  5  per  cent  of  free  carbon  gives  good  results. — 
Lond.  Elec.  Eng'iiig.  Xov.  9. 

,  Lamps  and  Lighting. 

Neon  Tube. — G.  Claude. — The  author  has  shown  that 
1  the  absorption  of  the  luminescent  gas  whicli  occurs  in 
neon  tubes  is  due  to  the  volatilization  or  disintegration  of 
the  electrodes,  and  that  by  reducing  the  volatilization  by 
using  electrodes  of  very  large  surface  the  absorption  may 
be  rendered  negligible  and  tubes  of  long  life  may  be  ob- 
tained. I-'urther,  the  gases  obtained  by  treating  the  par- 
ticles of  volatilized  metal  with  nitric  acid  contain  besides 
neon  quite  a  proportion  of  helium.  According  to  the  in- 
vestigations of  Ramsay  and  the  author,  this  curious  phe- 
nomenon must  be  due  to  a  selective  action  of  the  volatiliz- 
|ing  metal  on  the  helium  which  is  contained  in  the  neon,  but 
,in  too  small  a  quantity  to  be  detected  by  the  spectroscope. 
ilt  seems  an  established  fact  that  the  transfer  of  the  electric 
:charges  in  the  tube  is  brought  about  by  the  intermediary  of 
■the  helium  which  is  present. — Comptes  Rendus.  Oct.  16; 
l-a  Lumicrc  Elec,  Nov.   11. 

Metallic-Filament  Lamps. — R.  A.  Houstoun. — A  contin- 
uation of  his  long  serial  on  studies  in  light  production.  The 
oresent  instalment  deals  with  metallic-filament  lamps  and 
^ives  data  on  the  temperature  and  radiant  efficiency.  Men- 
lion  is  made  of  an  investigation  by  G.  Leimbach,  from 
vhich  the  following  table  is  taken.  The  first  column  gives 
'he  name  of  the  lamp,  the  second  its  watts  per  hefner 
'andle,  the  third  the  ratio  of  total  energy  radiated  to  total 
•nergy  supplied  in  per  cent,  the  fourth  the  "radiant  effi- 
liency,"  and  the  fifth  the  "luminous  efficiency." 


) 

ftrbon  glow  Ump.. .    . 

«mst 

bnulum 

fnm 

}  E.  G.  metal  filament. 

enpnann 

kst  Wolfram 

•r\MS  colloid  lamp. .  .  . 


Watts 
per 


I  Percentage  Percentage 
Percentage;  Radiant  Luminous 
I  Radiated.     Efficiency.    Efficiency. 


3.8 
2.0 
2.0 


80. S 
58.5 
72.2 
65.4 


2.85 
4.43 
4.26 
4.63 

4.41 
5.03 
4.44 
5.42 


;he  total  energy  radiated  was  ascertained  by  taking  read- 
igs  with  a  bolometer  in  different  directions.  The  light 
as  separated  from  the  dark  heat  by  means  of  a  ferrous 
ynmonium  sulphate  filter.  The  third  column  is  especially 
^luablc.  It  constitutes  the  only  reliable  data  available  on 
le  convection  and  conduction  loss  of  incandescent  lamps. 
-Lond.  Electrician,  Xov.  10. 

.  Theater  Lighting. — An  illustrated  description  of  the 
lectric  equipment  of  the  new  London  opera  house  of 
{scar  Hanmierstein.  The  supply  of  energy  is  obtained 
pm  two  companies  both  on  the  direct-current  system,  the 
'essure  being  200  volts  for  motor  service  and  100  for 
'hting.  Twelve  circuits  control  the  stage  arc  lamps, 
■jrty-two  the  stage  lighting  through  dimmers,  twenty  the 
ijditorium  through  dimmers,  and  fourteen  the  stage  gen- 
<?lly.  The  stage  is  lighted  from  above  by  means  of  eight 
Utens  each  containing  200  lamps,  while  at  the  stage  bor- 
tr  are  another  250  lamps.  There  are  seventy-five  lamps 
i  each  side  of  the  proscenium  opening,  and  there  are  also 
lelve  hanging  lengths  of  twenty-four  lamps  at  the  sides 
'    the    stage.      Metallic-filament    lamps    have    been    used 

3-oughout  and  are  in  four  different  colors.  In  addition 
,  this  there  are  eight  large  projector  lanterns  to  give 
S'eral  effects,  such  as  sunrise,  sunset,  rainbow,  storm, 
^terfall,  etc.  There  are  six  bunch  lamps,  each  containing 
tgnty-four  lamps  and  thirteen  stage  plugs.  The  candle- 
Pfver  of  the  metallic-filament  lamps  varies  from  16  cp  to 
2)  cp,  32  cp  being  the  most  general  size.  The  stage  light- 
'1    requires  about  2300  lamps  and  the  house  3000.     This 


represents  a  load  of  about  200  kw,  exclusive  of  the  arc 
lamps  and  stage  gear. — Lond.  Electrician,  Nov.   10. 
Generation,    Transmission    and    Distribution. 

Induction  Motors  for  Driving  Winding  Engines. — H.  J. 
S.  Heather. — An  article  illustrated  by  diagrams  in  which 
the  author  discusses  the  safety  of  induction  motors  for 
driving  winding  engines,  and  shows  that  the  automatic 
cutting  off  of  the  supply  can  rarely  do  any  good  and  may 
do  considerable  harm.  The  author  thinks  that  on  induction 
motors  for  winding  engines  no-voltage  releases,  if  used 
at  all.  should  be  set  very  low;  that  overload  releases,  if 
used,  should  be  regarded  only  as  a  means  of  preventing 
further  damage  to  a  broken-down  machine,  and  should 
therefore  be  set  at  a  current  higher  than  any  that  the 
motor  can  possibly  take  under  any  conditions  of  speed  and 
rotor  resistance  so  long  as  the  insulation  holds :  and  that  a 
runaway  governor,  if  used,  should  apply  only  the  mechan- 
ical brakes  and  should  certainly  not  cut  off  the  electrical 
supply. — Lond.  Electrician,  Nov.   lo. 

Generation,    Transmission    and    Distribution. 

Electricity  in  .Mining. — .An  illustrated  article  describing 
the  electrical  equipment  of  the  Rhymney  \alley  collieries 
of  the  Powell  Duffryn  Steam  Coal  Company,  which  include 
generating  plant  driven  by  coke-oven  gas  and  exhaust 
steam,  as  well  as  two  of  the  largest  electric  winding  plants 
in  the  world  at  a  colliery  which  is  entirely  without  boilers. 
From  an  electrical  viewpoint  the  Britannia  colliery  is  the 
most  interesting  of  this  group.  For  winding  the  llgner 
system  is  employed.  The  flywheel  is  attached  to  a  motor- 
generator  consi.sting  of  an  induction  motor  of  the  slip-ring 
type  driving  a  pair  of  continuous-current  generators,  which 
supply  current  to  the  two  large  slow-speed  motors  directly 
coupled  to  the  winding  drum.  The  speed  and  direction  of 
motion  by  the  winding  motors  is  controlled,  as  in  the  Ward 
Leonard  system,  entirely  by  varying  the  field  inagnetisni 
of  the  generators,  the  armature  circuits  never  being  broken 
Each  winding  drum  is  coupled  to  two  motors,  one  at  each 
end,  and  each  is  rated  at  a  maximum  of  2160  hp  and  a 
normal  output  of  1300  hp.  They  run  at  a  maximum  speed 
of  62.8  r.p.m..  and  the  emf  at  the  armature  terminals  varies 
from  o  volt  to  600  volts.  They  are  separately  excited  from 
a  2oo-volt  circuit  receiving  energy  from  separate  motor- 
generators.  They  are  sixteen-pole  machines  w'ith  inter- 
poles  as  well  as  distributed  compensatory  windings  to  per- 
fect the  commutation.  The  two  flywheel  sets,  one  for  each 
winding  plant,  consist  each  of  an  induction  motor,  two 
direct-current  generators  and  a  3.3-ton  solid-steel  flywheel 
running  at  a  maximum  speed  of  500  r.p.m.  and  capable  of 
storing  30.000  ft.-tons.  The  two  sets  are  placed  in  line  and 
can  be  coupled  together,  so  that  when  the  two  plants  are 
winding  coal  each  will  assist  in  dealing  with  the  peaks  of 
the  other.  Further  couplings  are  provided  between  each 
motor-generator  and  its  flywheel,  so  that  the  set  can  be  run 
in  any  one  of  the  following  ways:  Either  motor-generator 
alone  with  one  or  both  flywheels  or  without  a  flywheel,  both 
motor-generators  entirely  without  flywheels,  or  the  whole 
coupled  up  together. — Lond.  Elec.  Eng'ing.  Nov.  2. 

British  Energy  Supply  Statistics. — Statistical  tables  giv- 
ing information  on  119  British  energy  supply  stations  in 
fifteen  different  columns,  concerning  equipment,  rates  and 
uses  of  energy. — Supplement  to  Lond.  Electrician,  Nov.  3 

Chicago  Generating  Plant. — ^An  illustrated  description  of 
the  new  generating  station  of  the  Commonwealth  Edison 
Company  in  Chicago. — Lond.  Elec.  Review,  Nov.  10. 
Installations,  Systems  and  Appliances. 

Time-Limit  Cut-Out. — D.  H.  Ogi.ey. — The  author  has 
made  experiments  with  a  cut-out  fitted  with  a  time-limit 
device  in  which  a  small  piston,  attached  to  the  plunger  of 
the  cut-out.  moves  in  a  cylinder  containing  about  Yi  in. 
of  pure  glycerine.  The  plunger  is  prevented  from  rising 
immediatclv  the  current  reaches  the  value  indicated  on  the 
particular  setting,  by  reason  of  the  viscosity  of  the  glyce- 
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fine.  The  time  taken  to  release  the  piston,  therefore, 
depends  upon  the  thickness  of  the  glycerine  and  hence  upon 
the  temperature.  The  author  tested  the  device  at  different 
temperatures  and  his  results  are  given  in  several  diagrams. 
The  chief  conclusion  which  may  be  drawn  from  them  is 
that  it  is  u.seless  to  attempt  to  calibrate  a  cut-out  fitted  with 
such  a  time-limit  device,  except  at  the  temperaure  at  which 
it  will  have  to  operate. — Lond.  Elec.  Rcvicx,  Nov.  10. 

Charging  for  Electrical  Eiirr^y.—GLASSNER.— Several 
fair  rates  have  recently  been  proposed,  but  their  introduc- 
tion would  involve  considerable  expense  for  such  stations 
as  use  now  a  straight  meter  rate  with  simple  meters. 
The  author  proposes  a  rate  in  which  the  same  meters  are 
to  be  used  as  heretofore  but  in  connection  with  limiting 
devisees  which  limit  the  load.  This  can  be  done  without 
great  expense  and  may  offer  some  advantages. — Elek. 
Zeit.,  Nov.  9. 

Electric  Heating. — An  illustrated  description  of  various 
arangements  in  which  i6-cp  or  32-cp  carbon  lamps  are 
used  for  heating  and  cooking  purposes. — Elek.  Zeit., 
Nov.  9. 

Electrophysics  and  Magnetism. 
Afterglow  of  Electric  Discharge— R.  J.  Strutt.— A 
paper  read  before  the  (British)  Physical  Society  on  fur- 
ther observations  on  the  afterglow  of  the  electric  discharge 
and  kindred  phenomena.  It  is  shown  that  ozone  prepared 
by  nieans  of  the  Siemens  ozone  tube  used  at  atmospheric 
pressure  is  able,  when  mixed  with  nitric  oxide,  to  give  the 
greenish-yellow  afterglow  flame.  This  result  is  attained 
only  when  the  ozone  has  been  concentrated  by  fractional 
distillation.  A  blue  glow  is  obtained  under  the  same  con- 
ditions with  sulphuretted  hydrogen  and  ozone.  The  effect 
of  sulphur  compounds  in  improving  the  air  glow  noticed 
by  the  older  experimenters  is  shown  to  be  due  not  to  any 
direct  intervention  of  these  bodies  in  the  reaction,  but  to 
their  power  of  destroying  organic  matter  prejudicial  to 
ozone.  When  once  this  is  got  rid  of  the  sulphur  com- 
pounds are  of  no  further  advantage.  It  is  found  that  pure 
oxygen  does  not  give  an  afterglow.  The  afterglow  seen 
in  electrodeless  bulbs  containing  oxygen  is  due  to  some 
interaction  with  water  vapor.  The  luminosity  given  out 
when  ordinary  spring  water  is  shaken  with  ozone  is  shown 
to  be  due  to  oxidation  of  peaty  matter  contained  in  it. 
Brown  peat  water  gives  greatly  enhanced  luminosity — 
Lond.  Electrician,  Nov.  10. 

Homogeneous  Fluorescent  Rontgen  Radiation. — C.  G. 
Barkla  and  Nicol. — An  abstract  of  a  paper  read  before 
the  (British)  Physical  Society.  It  was  formerly  shown  by 
one  of  the  authors  that  the  fluorescent  Rontgen  radiations 
emitted  by  elements  exposed  to  primary  Rontgen  radiation 
can  be  arranged  in  series,  one  radiation  in  a  particular  series 
being  emitted  by  each  element  and  the  radiation  belonging 
to  that  series  becoming  more  penetrating  with  an  increase 
in  the  atomic  weight  of  the  radiating  element.  The  homo- 
geneity of  radiations  of  only  one  series  (the  K  series) 
was  shown  by  Barkla  and  Sadler.  The  present  paper  de- 
scribes experiments  showing  the  homogeneity  of  fluores- 
cent Rontgen  radiation  in  the  second  series  (the  L  series) 
and  exhibiting  the  homogeneity  of  radiations  of  the  two 
series  from  a  number  of  elements.  Details  are  given  of 
the  observations  on  the  radiations  from  barium.  Similar 
results  are  recorded  in  the  case  of  the  radiations  from 
iodine,  antimony  and  silver.  The  homogeneous  fluorescent 
radiations  of  different  scries  are  emitted  simultaneously 
by  an  element  exposed  to  Rontgen  radiation  of  a  more 
penetrating  type  than  either. — Lond.  Electrician,  Nov.  10. 
Electrochemistry  and   Batteries. 

Energy  Consumption  in  Electric  Steel-Refining  Furnaces. 
— Carl  Hering. — In  electric  steel-refining  furnaces  the 
metal  is  to  be  kept  at  a  constant  temperature  during  the 
process  of  refining.  On  the  basis  of  certain  assumptions 
which  are  given  in  detail  the  author  calculates  what  would 


be  the  maximum  economy  of  energy  which  could  be  ob- 
tained in  such  a  furnace.  A  furnace  of  hemispherical 
shape  is  assumed  to  get  as  small  a  surface  as  possible.  The 
basis  of  the  calculation  is  a  figure  for  the  constant  loss  per 
.square  foot  of  metal  surface  taken  from  tests  of  the  Hiorth 
induction  furnace,  namely,  1.2  kw  per  square  foot.  This 
fio-ure  also  agrees  well  with  results  obtained  with  another 


Fig.  3_|ncrease  of  Size  of  Furnace  with   Increase  of  Capacity. 

furnace.  On  this  basis  the  author  calculates  the  following 
table.  It  gives  the  kilowatts  which  will  be  required  on  the 
above  basis  to  keep  steel  at  the  refining  temperature,  the 
bottom  of  the  hearth  being  hemispherical  and  the  metal 
just  filling  the  hemispherical  part.  Hence  it  gives  the  least 
number  of  kilowatts,  or  kilowatts  per  ton,  of  charge  re- 


/ 

/ 

.,r 

if 

K 

'^ 

i^q 

rS, 

< 

/ 

JL*^ 

\ 

/ 

/>- 

5 

«\ 

/ 

/ 

s 

y 

/ 

^*, 

^/ 

^  /> 

\ 

^ 

N 

/ 

^ 

*V, 

h^ 

-pf/- 

^>7 

Ton 

0 

Fig,   4 — iVllnimum    Kilowatts    per   Ton    as    Function    of   Size   of 
Furnace   (Condition  at  Least  Loss), 

quired  under  the  best  practical  conditions  for  obtaming  thi 
least  loss.  Fig.  3  shows  the  increase  of  size  of  furnaci 
with  increase  of  charge  rating,  and  Fig.  4  the  minimun 
kilowatts  per  ton  as  a  function  of  size  of  furnace  (condi 
tion  of  least  loss). 


Capacity. 

Diametel 

in  Feet. 

kUowatts. 

Gross  Tons              ^  ,  ■    t^     ^ 
per  Charge.            Cubic  Feet. 

y,                        -   2.57 

1  5.13 

2  10.3 
5                              25.7- 

10                              51.3 
IS                              77.0 
30                            154 
50                           257 

2.14 
2.70 
3.40 
4.61 

5.80 
6.65 
8:38 
9.93 

13 
20 
32 
60 

95 
124 

200 
278 

Kilowatts 
per  Ton, 


26.0 
20.0 
16.0 
12.0 


The  author  believes  that  even  these  low  figures  can  be  im 
proved  upon.— .l/e<,  and  Chem.  Etig'ing.  November, 

Electrometallurgy.— A    note     on     three     electric-furnat, 
papers  recently  presented  before  the  Faraday  Society, 
Harden  described  the  Paragon  combined  arc  and  rcsistam 
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I  furnace.    D.  F.  Campbell  discussed  progress  in  the  clcctro- 

.  metallurgy  of  iron  and  steel.     E.  K.   Scott  described  the 

Hering  pinch-eflfcct  furnace. — Lond.  Elec.  Eng'ing,  Nov.  9. 

Units,  Measurements  and  Instruments. 

I  Systems  of  Units. — K.  Schreber. — The  author  first 
formulates  sharply  the  definitions  of  weight,  force,  mass 
and  material  and  emphasizes  tiiat  weight  is  a  special  form 
of  force  and  that  mass  and  material  are  two  very  different 
conceptions.  He  discusses  the  question  whether  the  unit 
of  mass  or  the  weight  of  force  should  be  used,  besides  the 
units  of  space  and  time,  as  the  foundation  of  a  rational 
system  of  units.  As  to  suitability  and  ease  of  use  either 
would  be  good  enough,  but  since  the  mass  appears  only  in 
a  part  of  the  mechanics,  while  the  force  is  used  not  only 
in  the  whole  of  mechanics,  but  in  almost  all  other  fields  of 
'physics  and  engineering,  he  concludes  that  the  only  justified 
system  of  units  should  be  based  on  the  unit  of  force. — Elek. 
'Zeit.,  Nov.  9. 

Emf  of  Weston  Cell. — P.  Janet,  F.  Laporte  and  R. 
loUAUST. — As  the  result  of  various  corrections  the  value 
Sf  the  emf  at  20  deg.  C.  of  the  standard  Weston  cell,  on 
^he  basis  of  the  definitions  of  the  true  ampere  and  the 
'nternational  ohm.  is  i. 01836  volts,  instead  of  1.01869  volts, 
vhich  was  the  former  value. — Comptes  Rciidus,  Oct.  16; 
'.(J  Lumiere  Elec.,  Nov.  11. 

Testing  Iron  Sheets. — Van  Lonkhuyzen. — The  author 
nodifies  a  measuring  method  of  Maxwell  in  such  a  way 
hat  it  may  be  used  for  the  commercial  testing  of  sheet 
ron  according  to  the  standardization  rules  of  the  German 
Association  of  Electrical  Engineers.  It  is  a  ballistic  dif- 
erential  method,  which  when  compared  with  other  ballistic 
lethbds  has  several  advantages  because  the  ballistic  gal- 
anometer  is  replaced  by  a  needle  galvanometer  (used  as 
ero  instrument)  and  because  the  accuracy  of  the  method  is 
igh  on  account  of  the  compensation  of  the  sources  of 
rror  and  the  method  is  very  convenient  to  execute.  Two 
ets  of  apparatus  for  using  the  method  are  described. — 
.'lek.  Zeit.,  Nov.  9. 
Hot-Wire  Ammeter. — R.  Hartmann-Kempf. — An  illus- 
•ated  description  of  a  hot-wire  ammeter  without  shunt  for 
ireless  telegraphy. — Elek.  Zeit.,  Nov.  9. 

Telegraphy,   Telephony  and  Signals. 

il'ircless  Telegraphy. — The  first  part  of  a  detailed  and 
■ofusely  illustrated  description  of  the  singing  quenched- 
lark  system  of  the  Telefunken  company.  When  two 
icillating  circuits  are  coupled  together  the  energy  sways 
ickward  and  forward  from  one  to  the  other,  and  each 
rcuit  emits  waves  of  two  frequencies,  and  this  leads  to 
rious  inefficiency  in  practice  with  the  usual  spark,  be- 
use  only  one  of  the  two  frequencies  can  be  utilized.  M. 
,'ien  has  shown  that  if  the  oscillations  in  the  primary 
rcuit  are  stopped  as  soon  as  the  secondary  circuit  is 
cillating  the  latter  will  continue  to  oscillate  at  its  natural 
riod,  and  will  therefore  emit  waves  of  only  one  fre- 
■ency.  A  much  higher  efficiency  is,  therefore,  to  be  ex- 
icted  with  the  "quenched  spark"  than  with  the  ordinary 
wrk.  What  takes  place  is  shown  graphically  ih  Fig.  5. 
•  will  be  seen  that  the  spark  is  quenched  as  soon  as  the 
'ergy  in  the  primary  circuit  is  a  minimum  and  that  in  the 
!:ondary  a  maximum.  Thus,  after  quenching,  the  primary 
I  longer  oscillates,  and  the  secondary  oscillates  with  its 
itural  period;  so  that,  under  suitable  conditions,  a  feebly 
cmped  train  is  obtained,  as  indicated.  The  conditions 
<•  quenching  are  easily  obtained.  With  ordinary  circular 
tetrodes  placed  close  together,  or  even  with  quite  thin 
Ftes  placed  edge  to  edge  so  as  to  form  a  small  gap, 
q;nched  sparks  are  obtained  and  will  continue  so  long  as 
t  heat  is  conveyed-  away  rapidly  enough.  As  soon,  how- 
e;r,  as  the  electrodes  become  hot  the  spark  becomes  an 
a  and  quenching  no  longer  occurs.  Also,  a  single  wave 
i:not  obtained  unless  the   spark  gap  is  quite   small.     A 


section  of  the  spark  discharger  as  now  used  by  the  Tele- 
funken Company  is  shown  in  Fig.  6.  It  consists  of  circular 
plates  of  copper,  each  faced  with  a  plate  of  silver,  which  is 
ground  true  except  that  it  is  slightly  recessed  at  the  center. 
There  is  a  groove  some  distance  from  the  center  and  the 
metal  plates  are  separated  by  mica  rings  to  a  distance  of 


Primary 


^Secondary 


'Primary 


Secondary 


Fig.   5 — Diagram  of  Oscillations  In  Coupled  Circuits.     A — Ordinary 
Spark.     B — Quenched  Spark. 

0.2  mm.  The  spark  forms  at  any  point  of  the  flat  surface; 
it  is  then  forced  toward  the  periphery  in  a  radial  direction 
by  the  electromagnetic  field,  and  is  eventually  extinguished 
on  its  path.  A  number  of  these  spark-gaps  are  held  in 
series.  The  pressure  per  gap  is  1200  volts.  Since  the 
waves  to  be  received  are  intermittent  but  rapid,  so-called 
integrating  or  contact  detectors  arc  chiefly  employed  for 
receiving,  the  contact  being  between  a  mineral  and  graphite 
or  a  metal.  Details  are  also  given  of  the  connections  in 
the  transmitting  and  in  the  receiving  stations  and  of  the 


-I     VCoppcr 


Plan  of  Copper  Flaaged  Plate 
Fig.  6 — Section  and  Plan  of  Spark  Discharger. 

arrangement  of  the  detector  and  of  the  receiving  set.    The 
article  is  to  be  continued. — Lond.  Electrician,  Nov.  10. 

Wheatstone-Bridge  Connection  in  Telephony. — L.  Saba- 
TiER. — The  author  has  formerly  discussed  the  connection 
of  the  microphone  in  shunt  with  the  source  of  current  in- 
stead of  in  series  with  the  line  and  has  pointed  out  its 
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lie  now  discusses  in  some  detail  tlie  arrange- 


ment due  to  Belin  in  which  the  Wheatstone  bridge  connec- 
tions arc  employed.  He  discusses  the  effect  of  this  arrange- 
ment on  the  efficiency  of  the  transmission  and  determines 
the  best  values  of  the  resistances  of  the  different  branches 
of  the  bridge.  The  results  of  his  analysis  arc  given  in  the 
form  of  diagrams. — La  Lumiere  Elec,  Nov.  11. 
Miscellaneous. 

French  Association  for  the  Advancement  of  Science. — A 
report  of  the  proceedings  of  the  Dijon  Congress  of  the 
French  Association  for  the  Advancement  of  Science.  Tur- 
pain  presented  papers  on  a  recording  microammeter  and 
on  a  thunderstorm  recorder.  Dauve  discussed  the  possi- 
bility of  using  the  capillary  electrometer  in  chemical  analy- 
sis. Jegou  dealt  with  several  problems  of  wireless  teleg- 
raphy, especially  the  prevention  of  interference.  Blondel 
discussed  two  new  methods  based  essentially  on  the  use  of 
the  oscillograph  for  the  study  of  acoustic  phenomena.  In 
another  paper  Blondel  discussed  the  determination  of  the 
direction  from  which  a  wireless  message  is  received  by 
means  of  two  receiving  antennas.  Broca  discussed  a 
method  of  measuring  electrolytic  resistances.  Matignon 
dealt  with  recent  progress  in  the  aluminum  industry. 
Razous  discussed  means  for  preventing  the  spontaneous 
combustion  of  stored  coal. — La  Revue  Elec,  Oct.  27. 

Mascart. — The  Mascart  monument  at  the  Laboratoire 
central  et  I'Ecole  superieure  d'filectricite  was  recently 
dedicated  in  the  presence  of  members  of  the  Mascart  family 
and  re|)resentatives  of  the  French  government.  The  In- 
ternational Society  of  Electricians  in  Paris  was  repre- 
sented by  Lippmann,  and  the  committee  of  subscribers  by 
General  Sebert,  who  made  the  dedication  speech.  This 
speech  is  given  in  full. — La  Revue  Elec.,  Oct.  27. 

Pratt  Institute. — L.  Fabre. — An  illustrated  article  on  the 
electrical  engineering  course  in  the  Pratt  Institute  in 
Brooklyn. —  La  Lumiere  Elec,  Oct.  28. 

British  Institution  of  Electrical  Engineers. — A  summary 
of  the  new  proposed  constitution  of  the  British  Institution 
of  Electrical  Engineers  and  an  account  of  the  discussion 
of  it  at  a  recent  meeting.  The  proposed  changes,  which 
have  met  with  some  opposition,  are  also  the  subject  of  a 
long  editorial. — Lond.   Electrician,   Nov.    10. 


Book  Reviews. 

.Addresses  to  Engineering  Students.  Edited  by  Waddell 
&  Harrington,  consulting  engineers.  Kansas  City,  Mo. : 
Waddell  &  Harrington.    493  pages.    Price,  75  cents. 

The  book  entitled  "Addresses  to  Engineering  Students" 
is  of  octavo  size,  with  neat  dark-green  cloth  binding,  con- 
taining 493  pages.  The  aim  of  the  editors  has  been  to  place 
before  students  in  engineering  colleges  in  particular  a  treat- 
ment of  questions  of  vital  importance  to  the  engineering 
profession.  The  work  is  the  compilation  of  the  papers 
and  addresses  of  many  of  the  most  prominent  engineers  and 
educators  in  tlie  country,  and  the  reader,  therefore,  is 
treated  to  a  condensed  consensus  of  opinion  on  these  mat- 
ters which  would  be  very  difficult  for  him  to  secure  in  any 
other  way. 

The  preface  shows  that  the  book  is  intended  both  for  a 
reference  book  and  a  text  for  colleges  of  engineering,  and 
the  papers  are  so  arranged  for  the  latter  use  as  to  attract 
the  interest  of  freshmen  and  sophomores  and  to  supply 
ihem  with  food  for  thought  and  reflection  as  they  become 
better  educated  and  more  mature.  The  table  of  contents 
gives  the  titles  and  authors  of  forty-four  papers,  including 
thirty-two  different  enghieers  and  educators. 

The  first  seven  papers  deal  with  subjects  concerning  the 
young  engineer  especially,  as  follows :  "The  Profession  of 
Engineer:"  "Advice  to  Freshmen;"  "Two  Kinds  of  Educa- 
tion for  Engineers;"  "The  Durable  Satisfactions  of  Life;" 


"Engineering  Education;"  "The  Value  of  English  to  the 
Technical  Man;"  "The  Necessity  for  Individual  Engineer- 
ing Libraries  and  for  Continuing  Study  After  Graduation." 

The  paper  entitled  "The  Educational  Value  of  the  Tech- 
nical Press,  with  Special  Reference  to  Engineering  News," 
points  out  facts  about  the  technical  press  which  students 
ought  to  know.  They  usually  have  but  little  time  in  college 
to  read  the  technical  journals,  and  advice  as  to  how  and 
wiiat  to  read  is  profitable  to  them.  "The  Twentieth-Century 
Engineer"  is  a  paper  of  historical  interest,  and  also  out- 
lines the  place  and  importance  of  engineering  to-day. 
"Business  Training  for  the  Engineer"  is  a  subject  of  vital 
importance  to  the  practising  engineer,  and  greater  emphasis 
even  than  the  author  places  upon  the  teaching  of  English 
the  law  of  contract  and  the  business  side  of  engineering 
would  have  enhanced  the  value  of  the  paper.  "Some  Rela- 
tions of  the  Engineer  to  Society,"  "Engineering  and  Life.' 
"The  Present  Status  of  the  Engineering  Profession  and 
How  It  May  Be  Improved,"  "The  Engineer's  Duty  as  a 
Citizen,"  "The  Next  Step,"  "The  Engineer  as  a  Profes- 
sional Man"  and  "Success"  are  papers  whose  value  can 
scarcely  be  overestimated  in  considering  and  emphasizing 
the  ethics  of  the  engineering  profession. 

"Study  Men"  is  a  paper  which  gives  advice  "the  soundest 
of  the  sound,"  as  stated  in  the  editors'  prefatory  note  con 
cerning  it,  and  while  it  is  an  address  to  engineering 
students,  older  practitioners  can  well  afford,  to  their  profit 
to  heed  what  is  said.  Papers  dealing  with  graduate  stufi\ 
and  higher  education  for  engineers,  and  the  final  paper  ii 
the  book,  giving  an  outline  of  "The  Human  Side  of  the 
Engineering  Profession,"  furnish  much  of  interest  anc 
value  to  the  mature  engineer. 

The  value  to  the  engineer  of  the  use  of  good  English  i- 
made  prominent  throughout  the  book,  not  only  by  emphatic 
statements  in  various  paragraphs  concerning  it,  but  by  tlx 
general  character  of  the  book  itself.  The  prefatory  note; 
by  the  editors  are  valuable  in  giving  the  reader  a  brief  out 
line  of  the  work  and  position  of  the  author  of  the  papei 
immediately  following. 

Though  one  might  hope  to  find  within  the  pages  a  pape 
by  some  municipal  engineer  on  a  subject  dealing  with  en 
gineering  and  political  science,  little  can  be  said  in  adversi 
criticism  of  the  book  as  a  whole  as  one  quite  fulfilling  thf 
intention  of  the  editors.  The  index  to  the  book  cover; 
twelve  pages  and  is  unusually  complete,  with  2085  refer 
ences.  The  book  is  clearly  and  accurately  printed  on  sub 
stantial  paper;  it  is  strongly  bound,  and  the  title  is  promi 
nent  on  the  back  in  gold  letters  on  the  dark-green  covering 


Walker's  Loose-Leaf  Pocketbook  for  Engineers.  B; 
Norman  R.  Corke.  London:  John  Walker  &  Com 
pany,  Brooklyn,  N.  Y. :  The  Cooke  &  Cobb  Company 
This  engineer's  pocketbook,  made  up  on  the  loose-lea 
principle,  is  stated  to  be  the  outcome  of  experiments  wit! 
various  forms  of  loose-leaf  and  other  notebooks  whicl 
have  been  put  to  the  test  of  actual  use  for  a  period  extend 
ing  over  several  years.  A  style  of  book  was  adoptei 
having  advantages  as  to  mechanical  construction,  size  am 
adaptability,  and  in  order  to  enhance  the  value  of  th 
pocketbook  it  was  decided  to  include  a  certain  number  0 
printed  pages  containing  tables,  formulas,  etc.  The  table 
in  the  book  are  those  most  generally  useful  to  engineer; 
and  they  have  been  compressed  into  the  smallest  possibl 
space.  To  add  to  the  convenience  of  the  book  a  sectio 
consisting  of  special  paper  is  included.  This  paper  is  divide 
into  centimeter,  half  centimeter  and  millimeter  squares,  di; 
tinguished  from  one  another  by  a  suitable  variation  iii  th 
thickness  of  the  lines,  and  is  printed  with  orange-tinte 
ink  on  one  side  only  of  a  special  thin  paper,  so  that  curve 
etc.,  drawn  on  it  with  India  ink  may  be  reproduced  t 
blueprinting  in  the  usual  manner.  There  are  also  plai 
blank  pages  which  may  be  used  for  making  blueprint  copn 
of  any  diagrams  or  matter  of  which  more  than  one  cof 
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may  be  desired.  These  pages  of  section,  blank  and  ruled 
paper  are  provided  witli  metallic  eyelets,  so  that  they  can 
be  readily  removed  from  the  book  at  any  time  and  placed 
in  a  permanent  holder.  The  great  advantage  of  the  loose- 
leaf  system  is  that  it  is  only  necessary  for  the  user  to 
carry  about  such  pages  as  he  actually  requires  for  the  time 
being,  the  other  pages  being   filed  away  in  special   filing 


cases  provided  by  the  publishers,  so  that  they  may  be  re- 
ferred to  at  any  time  or  again  used  in  the  pocketbook. 
The  book  has  been  prepared  in  five  editions,  English, 
.\merican.  Canadian,  l-'rcnch  and  German.  Refills  of  the 
printed  matter,  the  specially  ruled  or  blank  pages  are  sup- 
plied on  application  of  those  wishing  them  by  the  English 
or  American  publishers. 


New  Apparatus  and  Appliances 


ELECTRIC  PROJECTOR  APPARATUS  FOR  LANTERN 
SLIDES  AND  NON-TRANSPARENCIES. 

For  exhibiting  before  small  audiences  projections  of 
jwst-cards.  photographs  and  other  pictures  on  opaque  ma- 
terials, a  type  of  reflector  apparatus  has  become  quite  pop- 
ular in  which  the  picture  is  itself  highly  illuminated  and 
has  its  reflected  image  thrown  enlarged  on  a  white  screen. 
Heretofore  the  results  obtained  with  such  devices  have 
•>een  disappointing,  however,  on  account  of  the  dimness 
or  low  intensity  obtainable  at  the  image  making  the  pic- 


1 — Electric-Arc     Post-Card     P:  ojectcr. 


ire  indistinct.  This  drawback  has  been  corrected  in  an 
nproved  arc-lamp  projector  brought  out  by  the  Victor 
nimatograph  Company,  of  Davenport,  la.,  in  which  the 
iperior  brilliancy  of  a  small  electric  arc  is  substituted  for 
e  usual  incandescent  unit.  A  small  hand-fed  arc  is  used, 
e  slender  carbon  pencils  being  adjusted  from  the  front 
the  lantern      The  pictures  shown  may  range   from  2J/2 


i  m  height  at  a  distance  of  5  ft.  from  the  lantern  to 
'  't.  high  at  30  ft.  distance.  The  arc  is  arranged  for 
ition  with  both  direct  and  alternating  current,  and  the 
=tat  connected  in  series  with  the  device  prevents  short- 
;iting  when  the  carbons  are  pressed  together  to  pick 
le  arc.  Photographs,  post-cards,  newspaper  clippings, 
;.  can  be  projected  with  this  apparatus. 


The  same  manufacturer  has  also  developed  an  unproved 
form  of  electric-arc  stereopticon,  illustrated  herewith,  in 
which  the  successive  transparent  slides,  themselves  measur- 
ing 21-32  in.  by  ^  in.,  are  brought  opposite  the  projecting 
lens  by  rotating  the  disk  shown.  The  separate  pictures 
are  thus  bound  together  in  groups  of  fifteen,  and  such  a 
record  can  be  changed  in  two  seconds.  The  complete 
equipment  is  much  smaller  and  lighter  than  the  ordinary 
stereopticon,  weighing  complete  with  210  slides  onlv  I2j4 
lb. 


MULTIPLE-SWITCH  STARTING  RHEOSTATS. 

The  accompanying  illustration  shows  a  new  multiple- 
switch  starter  of  which  a  line  is  being  placed  on  the 
market  by  the  Cutler-Hammer  .Manufacturing  Company, 
of  Milwaukee,  for  use  in  cutting  out  the  individual  steps 
of  resistance  in  accelerating  large  motors.  The  new 
switches  used  on  these  starters  differ  from  former  types 
in  that  a  toggle-joint  operation  permits  of  closing  by  push- 
ing the  handle  downward  instead  of  up.  The  contact  made 
is  quick  and  absolute.  In  starting,  the  left-hand  switch  is 
closed  first,  then  the  second,  third,  etc.,  allowing  a  second 
or  two  between.  Each  switch,  by  means  of  metal  stops 
near  the  handles,  holds  in  place  the  switch  before  it.  When 
the  last  switch  is  closed  the  no-voltage  release  magnet  holds 
them  all  in  contact  and  the  entire  resistance  is  short-cir- 


Multiple-Switch    Motor   Starter. 

cuited.  The  switches  cannot  be  closed  out  of  order,  and 
two  or  three  .switches,  for  instance,  cannot  be  closed  and 
the  others  left  open.  Releasing  the  hand  from  any  handle 
except  the  last  causes  all  switches  to  open.  The  motor  can- 
not run  with  resistance  in  the  circuit,  and  the  resistance  is, 
therefore,  also  protected  from  overheating.  Overload  re- 
lease is  included  in  the  various  types  made. 
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BEHAVIOR  OF  ENAMELED  WIRE  UNDER  SEVERE 
FIRE  TEST. 


The  accompanying  illustration  shows  a  relay  coil  of 
black  enameled  wire  which  successfully  withstood  a  fire 
hot  enough  to  melt  its  brass  frame.  While  the  outer  cover- 
ing of  the  coil  and  its  fiber  heads  were  completely  destroyed 


Enameled    Wire    Coil    After    Fire. 

and  the  insulating  paper  between  the  wire  and  core  was 
carbonized,  a  test  of  the  coil's  resistance  showed  this  to  be 
exactly  the  same,  46  ohms,  after  as  before  the  fire.  The 
insulation  resistance  of  the  coil  measured  to  its  core  (the 
separating  paper  being  wholly  carbonized)  measured 
10,000  megohms.  The  breakdown  voltage  of  the  outer 
layer  of  wire,  which  came  directly  into  contact  with  the 
flames,  proved  to  be  170  volts,  an  average  of  94  volts  per 
o.oooi  in.  of  eti&mel  thickness,  and  thus  exceeding  the 
original  specification  of  75  volts  per  0.0001  in.  While  the 
outer  two  layers  lost  somewhat  in  adherence  and  elasticity, 
their  insulation  resistance  remains  unchanged,  and  the 
effect  of  the  fire  is  not  detectable  on  the  inner  layers. 

The  coil  shown  was  used  in  a  piece  of  automatic  tele- 
phone apparatus  which  was  subjected  to  a  bad  fire.  The 
manufacturer,  the  Automatic  Electric  Company,  Chicago, 
has  been  a  large  user  of  this  improved  enameled  wire  in 
its  own  business  for  more  than  five  years,  and  through  its 
supply  sales  department  now  offers  this  wire  under  the 
name  of  "Raven  enameled  wire"  on  the  open  market. 


BRISTOL'S  FRICTIONLESS  INK-TYPE  RECORDING 
INSTRUMENT. 


To  meet  the  demand  for  a  frictionless  ink-type  recording 
instrument  to  parallel  the  Bristol  smoked-chart  recorder  as 
nearly  as  possible  in  fundamental  simplicity,  and  to  record 
accurately  fractions  of  millivolts  and  be  adapted  for  use 
as  a  recording  electric  pyrometer,  the  instrument  illus- 
trated herewith  has  been  developed  and  placed  upon  the 
market  by  the  Bristol  Company,  of  Waterbury,  Conn. 
These  instruments  have  been  tested  out  in  practical  service 
for  two  years  past,  and  are  the  result  of  several  years  of 
study  and  experience  with  a  design  of  a  frictionless  ink 
recorder  patented  in  1909,  which  uses  a  hinged  electrical 
movement  carrying  a  retaining  receptacle  for  marking 
fluid  extending  over  the  path  of  the  recording  tip  and 
provided  with  means  for  periodically  making  contact  with 
the  source  of  marking  fluid  and  the  chart. 


Fig.  I  is  an  interior  view,  showing  the  galvanometer 
movement  case  hinged  to  the  back  of  the  instrument  and 
carrying  the  inking  pad  in  front  of  the  recording  arm. 
Fig.  2  shows  the  sensitive  electrical  movement  swung  to 
one  side  for  convenience  in  removing  the  record  and  in- 
serting a  fresh  chart.  A  capillary  gold  tube  open  at  both 
ends  is  carried  at  the  end  of  the  recording  arm  at  right 
angles  to  the  surface  of  the  chart.  The  inking  pad  is 
suspended  from  the  case  of  the  electrical  movement  and  is 
curved  to  correspond  with  the  arc  covered  by  the  motion 
of  the  end  of  the  recording  arm. 


Fig.  1 — Interior  View  of  Galvanometer. 


When  the  movement  is  swung  back  into  its  operatin; 
position,  as  shown  in  Fig.  i,  the  recording  arm  can  swin; 
free,  accommodating  itself  to  the  position  correspondin 
to  the  delicate  current  which  is  to  be  measured.  The  cloc 
which  revolves  the  chart  at  the  desired  speed  also  autc 
matically  presses  the  inking  pad  toward  the  chart  every  te 
seconds,  bringing  one  end  of  the  capillary  tube  into  cor 
tact  with  the  chart  and  the  other  end  simultaneously  int 
contact  with  the  inking  pad.  A  fine  dot  of  ink  is  left  on  th 
chart  and  the  capillary  tube  is  replenished  with  ink  froi 
the  pad.    The  recording  arm  thus  carries  a  constant  suppl 


Fig.  2— Electrical  Movement  Swung  to  One  Side  Before  Removl 
the    Recorder. 

of  ink,  and  its  perfect  balance,  which  is  very  important, 
always  maintained.  The  electrical  movements  used  in  thi 
recorders  are  made  especially  for  the  purpose  by  the  West 
Electrical   Instrument   Company. 

Although  the  most  important  applications  of  these  reco 
ing  instruments  have  been  for  pyrometers,  they  have  a 
been  used  for  electrolytic  research,  recording  voltmet 
and  recording  shunt  ammeters. 


J 
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AUTOMATIC  CONTROLLERS  FOR  MOTOR-DRIVEN 
MACHINERY. 

The  Electric  Controller  &  Maiuitaciuring  Company,  of 

'Cleveland,  Ohio,  has  recently  placed  on  the  market  a  line 

V'i  automatic  controllers  designed  tor  the  specific  purpose 

of  giving  the  utmost  convenience  in  the  control  of  motor- 

'■.Inven  machinery.     It  has  been  estimated  that  the  output 

'jl   many  machines  can  be   increased  20  per  cent  by   the 

.-antral   grouping   and  convenient  arrangement   of   all   the 

iperating  levers.     "Headlines  of  control"  is  recognized  as 

H-ing   very   important   in   securing  the   utmost  production 

roni  a  machine,  and  the  automatic  controllers  described 

vere  designed  to  provide  this  class  of  control  for  starting, 

topping  or  reversing  the  motor  and  machine. 

The  controller  consists  of  a  small  operator's  switch  and 

r   accelerating   unit.     The   controllers   are   built    in   three 


Pig.    1 — Motor-Driven    Shaper   Equipped 
Controller. 


ith   an   Automatic 


10  secure:  (i)  Xon-reversing  and  dynamic  braking; 
reversing  without  dynamic  braking;  (3)  reversing 
ai  dynamic  braking.  For  each  type  there  are  four  dif- 
ft'ft  forms  of  accelerating  units  which  vary  in  design 
frti  a  simple  train  of  accelerating  switches  up  to  a  unit 
h:ing  a  fused  service  switch,  a  train  of  accelerating 
sv  ches  and  complete  circuit-breaker   features,  as  shown 

:.    2. 

accelerating  unit  automatically  accelerates  or  re- 
the  motor  through  the  action  of  series- wound  ac- 
ting switches  which  possess  the  remarkable  charac- 
c  of  acting  not  only  as  switches  but  as  current-limit 
■  as  well.  When  the  current  in  the  winding  of  one 
ese  sw'itches  exceeds  a  predetermined  value  the 
1  locks  open  and  cannot  close  until  the  current  is 
<d  to  the  proper   value. 

f-n  the  operators  switch  is  thrown  to  the  running 
■n  current  flows  through  the  motor,  all  of  the  start- 
isistancc   nnl   tlic   coil   of   the   first   scric'^-wonnd   ac- 


celerating switch.  As  the  motor  accelerates  the  current 
drops,  and  when  it  reaches  the  correct  value  tlie  first  ac- 
celerating switch  closes,  cutting  out  a  |)ortion  of  the  start- 
ing resistance.  The  succeeding  accelerating  switches  op- 
erate similarly,  ultimately  cutting  out  all  of  the  starting 
resistance  and  putting  the  motor  across  the  line.  By 
throwing  the  operator's  switch  to  its  original  position  the 
motor  is  disconnected  from  the  line  and  consequently 
stops.  Different  positions  of  the  handle  of  the  different 
types  of  operator's  switch  provide  for  drifting,  reversing 
or  rapid  stopping  by  dynamic  braking. 

(Dynamic  braking  is  secured  by  a  change  of  connections, 
accomplished  by  the  operator's  switch,  which  first  inserts 
all  the  starting  resistance  in  series  with  the  armature. 
The  motor  is  then  quickly  and  evenly  brought  to  rest  by 
automatic  dynamic  braking,  the  accelerating  switches  in 
this  case  acting  as  retarding  switches  by  cutting  out  step 
by  step  the  resistance  as  the  current  generated  by  the  mo- 


-Acceleratlng    Unit   Consisting   of  a    Fused   Service   Switch, 
Accelerating  Switches  and  Circuit- Breaker. 

tor  decreases  owing  to  the  slowing  down  of  the  motor. 
The  manufacturers  claim  the  following  itjiportant  ad- 
vantages for  this  automatic  controller:  (i)  It  limits  the 
acceleration  and  retardation  current  at  all  times  to  a  safe 
value.  (2)  It  accelerates  and  retards  the  motor  in  the 
minimum  safe  amount  of  time  and  automatically  varies 
the  time  of  acceleration  anfl  retardation,  depending  upon 
the  load  which  the  motor  has  to  start  and  stop.  (3)  It 
provides  the  best  conditions  for  good  commutation.  (4) 
By  limiting  the  current,  both  in  starting  and  stopping,  it 
limits  all  mechanical  strains  on  the  motor  and  driven  ma- 
chinery. ( s)  It  obviates  the  necessity  of  mechanical 
clutches  on  many  motor-driven  machine  tools.  (6)  It  adds 
very  materially  to  the  safety  of  an  installation,  since  in 
case  of  accident  the  motor  may  be  quickly  stopped.  (7) 
It  inherently  provides  no-voltage  protection,  for  if  the 
voltage  fails  the  switches  drop  open,  and  upon  the  return 
of  voltage  they  automatically  close  in  their  regular  method 
and  sequence,  again   accelerating  the  niotnr   to   full   speed. 
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METHODS  OF  CONNECTING  WIRES  TO  TERMINAL 
LUGS. 


By  H.  B.  Louan. 

An  analysis  of  the  article  by  Mr.  H.  D.  George  in  the 
issue  of  Nov.  4  seems  to  leave  much  to  be  desired  in  the 
essentials  of  convenience  and  time-saving.  The  article  in 
question  is  in  the  section  devoted  to  "Wiring  and  Illumina- 
tion" and  is  entitled  "Methods  of  Soldering  Wires  in  Ter- 
minal Lugs."  The  first  method  described  requires  the  fol- 
lowing separate  and  distinct  operations:  (i)  To  have  or 
procure  a  plumber's  furnace;  (2)  to  get  it  ready  for  use; 
(3)  to  melt  a  pot  of  solder;  (4)  to  cut  insulation  from  end 
of  conductor  and  brighten  end  by  scraping  or  sandpapering; 
(5)  to  smear  the  bared  end  of  conductor  with  soldering 
flux;  (6)  to  tin  it  by  plunging  it  into  solder  pot;  (7)  to 
knock  off  surplus  solder;  (8)  to  push  conductor  into  hole 
in  lug;  (9)  to  souse  lug  with  wet  waste  to  cool  it;  (10)  to 
scrape  or  file  off  shreds  and  globules  of  solder;  (11)  to 
brighten  surfaces  of  lug  with  fine  sandpaper. 

Contrasted  with  the  foregoing,  another  method  of  con- 
necting wires  to  terminal  lugs  is  to  use  the  Dossert  solder- 
less  connectors,  which  eliminate  entirely  the  use  of  solder 
and  require  only  the  following  operations:  (i)  Cut  in- 
sulation from  end  of  conductor  and  brighten  end  by  scraping 
or  filing;  (2)  push  conductor  into  hole  in  lug;  (3)  tighten 
up  nut  with  wrench. 

A  comparison  shows  that  the  soldering  method  requires 
the  following  adjuncts:  Plumber's  furnace  and  means  for 
heating  same,  solder,  soldering  flux,  wet  waste  and  sand- 
paper, whereas  to  connect  up  the  Dossert  lug  requires 
nothing  but  a  jpckknife,  a  file  and  a  wrench.  The  saving  in 
time,  labor,  materials  and  cost  is  increased  by  the  fact  that 
soldering  operations  usually  require  a  man  and  a  helper, 
while  a  Dossert  joint  can  be  made  by  one  man,  no  matter 
how  large  the  cable. 

As  shown  in  Fig.  i,  the  shank  of  the  Dossert  lug  is 
threaded  externally  while  the  hole  is  tapered.  The  compres- 
sion sleeve  is  tapered  at  both  ends  and  slotted  longitudinally. 
The  nut  is  threaded  internally  and  is  tapered  at  the  outer 
end.  When  the  conductor  is  thrust  into  the  lug  and  the  nut 
is  tightened  up  the  action  of  the  tapers  and  slotted  sleeve 
exerts  a  pressure  on  the  cable  or  conductor  of  several 
thousand  pounds  to  the  square  inch,  according  to  size, 
thereby  making  good  electrical  contact. 

At  best  a  soldered  joint  is  unreliable.     Tin.  for  reasons 


Nut 

thiraded 

intmuib 


unknown,  very 
crystalline,  and 
in  contact  with 
son  why  cables 
been  soldered. 


Details  finished. 

Connection 
Dossert    Solderless    Connector. 

often  changes  its  structure  and  becomes 
in  turn  affects  all  other  metals  that  it  comes 
in  a  similar  manner.    This  may  be  the  rea- 


cable   which   it   connects   when   the   cable   is   heavily   over- 
loaded. 

Mr.  George  in  his  article  describes  another  method  of 
soldering  wires  in  lugs,  which  is  to  heat  the  lug  with  a  blow 
torch  and  when  sufficiently  hot  feed  wire  solder  into  the 
hole.  The  solder  melts  and  the  bared  conductor  end  is 
thrust  into  the  hole,  as  previously  described.  He  adds: 
"However,  the  use  of  a  blow  torch  in  this  way  should  be 
avoided  if  possible,  as  it  blackens  the  exposed  surfaces  of 
the  lug.  A  thorough  cleaning  with  fine  sandpaper  is  then 
necessary  and  that  requires  considerably  more  time  than  is 
justifiable."  This  method  seems  to  be  sufficiently  con- 
demned by  the  statement  that  it  should  be  avoided  if  pos- 
sible, but  it  is  also  open  to  objections  as  to  multiplicity 
of  materials,  operations  and  cost,  together  with  the  use  of 
the  dangerous  blow  torch  with  its  menace  as  a  fire  hazard 
when  brought  into  buildings.  The  high  temperature  to 
which  a  splice  has  to  be  heated  in  order  to  solder  it  injures 
and  lessens  the  life  of  the  insulation,  especially  if  it  be  rub- 
ber. This  bad  feature  is,  of  course,  eliminated  by  the  use 
of  solderless  connectors. 


A  HP-HOUR  ON  21.8  LB.  OF  STEAM  WITH  HALF- 
LOADED  NON-CONDENSING  LENTZ  ENGINE. 

The  Natrona  County  Electric  Company,  doing  the  elec- 
tric-service business  of  Casper,  Wyo.,  has  had  a  250-h{ 
Lentz  poppet-valve  engine  in  service  during  the  last  eigh 


Fig.   1 — Combined   Inertia   and   Centrifugal   Governor. 

months,  and  Mr.  J.  A.  Ward,  superintendent  of  the  con 
pany,    reports   some   gratifying    results    of    operation   an 
tests  of  this  unit.    The  unique  features  of  the  Lentz  type  c 
engine  were  described  in  an  article  on  the  installation 
Galesburg,  111.,  appearing  in  the  Electrical  World  of  Ma 


Fig.  2— Section  of  Combined   Inertia  and   Centrifugal  Governor 

4,  191 1.  Briefly  sunjmarizing  these  points  of  difference,  t 
engine  at  Casper,  as  shown  in  the  accompanying  illusti 
tion,  is  of  the  tandem  horizontal  type,  having  its  popp. 


t 


often  drop  out  of  lugs  into  which  they  have      type  valves  operated  from  a  full-speed  lav-shaft  paralleli 
A  Dossert  lug  will  not  heat  as  much  as  the      the  piston  travel.     The  use  of  elastic  packing  is  entir 
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voided  in  these  engines,  the  valve-stems  being  ground  to 
o.ooi-in.  fit  and  the  piston  stuffing-boxes  being  formed 
y  a  series  of  accurately  ground  fixed  and  floating  rings, 
."he  governor,  which  is  of  the  combined  inertia-centrifugal 
.pe.  is  shown  inclosed  in  the  globular  housing  opposite 
high-pressure  cyimder  in  the  illustration".     Its  inertia 


for  six  hour.s.  after  which  it  was  shut  down  for  onlv  a 
tew  nunutes  for  the  purpose  of  making  some  final  adjust- 
ments. •* 

Two  five-hour  efficiency  tests  have  been  run  on  the 
Casper  engine  by  Mr.  Ward,  showing  a  steam  consumption 
ot  -1.8  lb.  of  dry,  saturated  steam  per  indicated  horse- 
power-hour under  conditions  of  1.5  lb.  steam  pressure, 
1/2-lb.  back-pressure  on  atmospheric  exhaust,  164  rpm 
and  103  kw  average  load.  These  results,  according  to  Mr' 
W  ard,  exceeded  the  builders'  half-load  guarantees  by  m  lb  ' 
and  practically  equaled  the  full-load  efficiencies  promised' 
in  spite  of  the  fact  that  tiie  half-loaded  engine  was  oper- 


[Flg.  3— Admission  Valve   Mechanism,  Shov 
Valve  Stem,   Etc. 


ing   Roller  Contact, 


Indicator  Card   from   the   Galesburg    (III.) 


Engine. 


id  flyballs  operate  sliding  wedges  which  control  the 
•f  the  eccentrics,  the  construction  also  making  valve 
■lents  possible  with  the  engine  in  motion.  The  lay 
IS  driven  by  bevel  friction  wheels,  arranged  witli 
A  teeth  projecting  along  one  side,  in  order  to  prevent 

■.ner  features  of  the  Lentz  engine  are  its  relatively  high 
S.^ed,  light  weight,  etc.  The  engine  is  a  European  inven- 
tn,  the  .American  units  described  being  built  in  this  coun- 
ts under  license,  by  the  Erie  Citv  Iron  Works  of 
lie.  Pa. 
he  engine  at  Casper  is  of  the  250-hp  type,  with  cylinders 


H 


ating  against  the  back  pressure,  for  which  no  allowance  had 
been  made. 

In  operation  the  packingless  steam  valves  have  been 
found  perfectly  .steam-tight,  and  according  to  the  plant 
engineer  have  shown  themselves  capable  of  close  setting 
to  give  very  perfect  cards.  The  superintendent  also  calls 
attention  to  the  convenience  of  the  hand-speed  adjustments 
which  is  found  especially  handy  when  paralling  alternators,' 
as  the  Lentz  engine  is  operated  in  connection  with  an  Atlas' 
belted  engine. 

All  of  the  bearings  that  are  used  on  the  Lentz  engine  are 
oiled  by  gravity,  while  force-feed  cylinder  oil  pumps  feed 


Fig.  4— 250-hp   Lentz-Type   Poppet-Valve   Engine  at  Casper,  Wyo. 


nhb  ^n?/'  '"■  ^^'  "-^  '"•'  ^^^'"^  saturated  steam  at  about  oil  directly  to  the  bottom  sides  of  the  cylinders    obviating 

^n  lb.  pressure  per  square  inch  and  exhausting  into  the  piston  wear.  cyiinaers,  obviating 

leTrr^   ^^^'T    '^'""'-    back-pressure.      It   drives,    at  Reproduced   herewith    in    this   connection    are   indicator 

S  al'te'rnar   "Tr""""'  '°"''^"^'  '.'^H'^'r"  ^°'\  ^"'^'^''^"  ''""^  '"^  ^^'^-^"-^  ^^"•)   -Tine "  I  ready    "e- 

su'rvision    "n  adi„sy       Tf "'    ^^'"^^^'^'^'f   ""<1"    '°"'  ^"'^'^  '«•     T^i^  engine   was  operating  cc^idensing  ai   the 

!»■  u  e     s;;'     ^^J"^'  "-'^  being  made  as  far  as  possible  time  the  test  was  made  by  Mr.  C.  T.  E.  John.son   local  super 

«>  ule.    Steam  was  then  turned  on  and  the  unit  operated  intendent  of  water-works.  ' 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

RESULTS  of  its  annua!  canvass  of  manufacturers,  finan- 
ciers, railroad  officials  and  ether  representative  business 
men  with  regard  to  their  views  upon  trade  conditions, 
their  causes  and  remedies,  were  made  public  this  week  by  the 
National  Association  of  Manufacturers,  and  a  summary  of 
the  10,000  answers  received  to  the  20,000  inquiries  sent  out 
shows  that  business  interests  in  the  various  sections  of  the 
counto'  are  united  in  the  belief  that  political  agitation  is 
largely  responsible  for  the  unsatisfactory  conditions  that  exist 
in  general  trade  at  the  present  time.  The  various  remedies 
for  relieving  these  conditions,  classified  in  the  order  of  their 
importance  as  shown  by  the  canvass,  were:  Cessation  of  politi- 
cal agitation,  cessation  of  tariff  legislation,  amendment  or  im- 
provement to  the  Sherman  Act,  federal  incorporatio.n  and 
regulation  of  trusts,  more  national  and  individual  conlidence, 
an  improved  system  of  banking  and  currency,  governmental 
prosecution  of  the  labor  trust  with  all  other  illegal  combina- 
tions in  restraint  of  trade,  and,  finally,  increased  expert  trade 
and  rehabilitation  of  the  .American  merchant  marine.  Without 
doubt  many  of  the  so-called  causes  or  restraining  influences 
are  largely  exaggerated,  both  in  their  actual  and  their  imme- 
diate influence  upon  the  business  situation.  In  any  event,  the 
tendency  apparent  this  w-eek  in  industrial  circles  to  set  aside 
excuses,  give  less  attention  to  imaginary  conditions  and  ad- 
vance business  in  spite  of  the  restraining  influences  which 
have  always  existed  in  more  or  less  prominent  form,  is  a  step 
in  the  right  direction.  Mild  improvement  has  been  made  in  a 
number  of  lines  during  the  week.  The  majority  of  steel  mills 
are  in  active  operation,  and  the  volume  of  business  is  in- 
creasing, though  profits  are  curtailed  by  low  prices.  Large 
contracts  for  pig-iron  are  pending,  and  the  principal  orders  at 
present  are  coming  from  pipe  manufacturers.  Inquiries  and 
orders  for  cotton  goods  are  also  expanding.  Business  failures 
for  the  week  ended  Nov.  23,  as  reported  by  Bradstreet's,  were 
293,  as  compared  with  238  for  last  week,  212  for  the  corre- 
sponding week  in  igto,  217  in  1909,  193  in  1908,  and  258  in 
1907. 


The  Copper  Market. 

THERE  is  a  rather  general  belief  at  this  writing  that 
advance  in  copper  prices  has  reached  its  limit  for  the 
present.  The  upward  movement  has  been  weakened 
by  decrease  of  speculative  interest  in  standard  copper,  and 
second  hands  are  offering  electrolytic  freely,  at  concessions 
from  the  prices  asked  by  the  leading  agencies.  Consumers, 
therefore,   are   satisfied  that   there   is   no   necessity    for   alarm 


Standard  Copper.  Bid. 

Spot    12.80 

N  ovembcr     12.80 

December    12.87^5 

January     12.90 

February    12.92J/J 

March    12.92'/5 

The  London  market,  Nov.  27,  was  as  follows: 

Standard   copper,    spot 59     3 

Standard   copper,    futures 59  is 

Extreme   fluctuations    fr.i    this    year. 


Settling 

Asked. 

Price. 

13.10 

13.10 

12.95 

13.17"4 

13.02  ■; 

13.30 

13.10 

13.10 

13. on 

13.10 

13.00 

Standard 
London,     spot 
London,  futur. 
Best    selected.. 


Highest. 

12.9Sc 

£59     5     0 


over  the  present  trend  of  the  market,  and  are  buying  only  for 
immediate  requirements.  While  the  producing  element,  with 
a  view  to  influencing  .-iales,  presents  the  argument  that  stocks 
of  copper  are  decreasing  and  that  the  supply  is  getting  low, 
consumers  still  hold  to  their  belief  that  there  is  plenty  of  cop- 
per to  supply  normal  demand,  and  that  slight  price  changes 
are  unimportant  since  substantial  increase  will  keep  them  out 
of  the  market  more  than  ever.  This  attitude  on  the  part  of 
consumers  is  strengthened  l)y  a  feeling  that  the  recent  ad- 
vance has  been  too  rapid  to  be  permanent.  Buying  of  copper 
abroad,  while  not  especially  active,  is  on  an  encovragin"  scale. 


and  exports  for  tlie  month,  including  Nov.  27,  aggregate  24, 1 
tons.  With  a  good  export  showing,  prospects  of  a  fair  1- 
livery  to  domestic  interests,  and  the  fact  that  November  it 
short  month,  there  is  a  strong  probability  that  the  next  re[-t 
of  the  Copper  Producers'  Association  will  show  a  decreastn 
surplus  stocks.  Standard  copper  in  New  York  on  Mon  y 
was  irregular,  and  the  tone  was  weak.  Activity  in  Lon  n 
was  not  very  pronounced,  but  the  market  was  strong,  vh 
an  upward  trend.  With  indications  at  present  pointing  ■ 
early  improvement  in  general  trade,  the  outlook  for  the  c 
per  industry  is  far  brighter  than  it  has  been  for  some  moi 
past.  The  daily  call  on  the  Metal  Exchange  Nov.  27  que : 
copper  as  per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 

New  York  Edison  Increasing  Its  Power  Load. — Km 

private  plants  in  New  York  City  recently  supplanted  by  i 
tral-station  service  was  that  in  the  Liberty  Tower,  one  of 
newer   skyscrapers,   opened    for  occupancy   about   a  year 
The   contract   which   the   owners   have   entered   into   with 
New  York   Edison   Company  calls   for  an  installation  of  : 
incandescent   lamps   and   210   hp   in   motors   for   operating 
elevators,  three  pumps  and  one  sidewalk  lift.    The  plant  w 
formerly  supplied  the  building  was  installed  in  a  sub-basen 
cut  in  the  solid  rock  when  the  building  was  erected,  and 
resented    an    investment    of    about   $40,000.     It   was   estim. 
when    the    private    plant    was    installed   that    its   yearly   ou 
would  be  some  625,000  kw-hours,  but  actual  consumption, 
said,  has  been  250,000  kw-hours  per  year.     The  showroom: 
the   New   York   Edison   Company   have  been   reporting  a  • 
satisfactory    increase    in    orders    for    heating    appliances   s 
cold  weather  has  become  pronounced.     Fifteen  radiators  \ 
disposed  cf  within  the  past  two  weeks,  these  being  about  2  ■ 
to  3  kw  in  capacity.     One  of  the  devices  having  a  ready 
is  the  electric  bar  heater  for  mixing  hot  drinks.    The  he 
comes    in    two    sizes,    three    and    five   quarts    respectively, 
consumes  about  990  watts. 

Navy  Contracts  Awarded  to  Diehl  Manufacturing  C  ; 
pany. — The  electrical  turret-operating  equipment  for  '^ 
new  battleships  Nezv  York  and  Texas,  now  building  at  m- 
New  York  Navy  Yard  and  the  Newport  News  Shipbuil  'i 
&  Dry  Dock  Company,  respectively,  will  be  furnished  by  it 
Diehl  Manufacturing  Coinpany,  of  Elizabethport,  N.  J.  "-■ 
equipment  for  each  ship  consists  of  ten  upper-hoist  ti  oi 
equipments  at  $14,935;  ten  lower-hoist  motors  and  brake  ii 
$7,482;  ten  ramiTier  equipments  at  $9,293,  and  ten  elev:  i^ 
equipments  at  $9,040.  making,  a  total  of  $81,500,  The  I 
company  will  furnish  this  apparatus  for  $77,500.  The  Gei  ^' 
Electric  Company,  which  furnished  similar  equipment  for  i'- 
battleships  Flonda  and  Utah,  was  the  only  other  bidder,  w 
its  price  was  $82,524. 

One  Thousand-Volt  Direct-Current  Railway  for  Mexic- 
The  Mexican  office  of  Siemens-Schuckertwerke  has  cloS'  a 
contract  for  the  construction  of  a  railway  for  the  cit:^' 
Pachixa.  in  the  State  of  Hidalgo,  Mexico.  The  first  inst  a- 
tion  will  comprise  four  34-ton  electric  locomotives,  two  O" 
stations  and  overhead  equipment.  The  line  will  be  17.4  '*' 
long  and  be  operated  at  500  and  1000  volts,  direct  current  nc 
equipment  admitting  of  operation  on  either  tension.  The  n  s- 
sary  energy  will  be  transmitted  by  the  Mexican  Light  &  P  ^' 
Company  at  6000  volts.  50  cycles,  three  phase.  The  road  1 
be  used  for  city  and  suburban  passenger  traffic,  and  for  ha  "P 
ore  from  silver  mines. 

Supreme  Court  Upholds  Muskegon's  Right  to  Issue  B  ds 
for  Municipal  Plant.— The  State  Supreme  Court  has  "- 
dered  a  decision  affirming  that  of  the  Circuit  Court,  which  'M 
that  all  of  the  proceedings  for  the  issuance  of  $75.opo  * 
by  the  city  for  the  construction  of  a  municipal  lighting  '" 
were  valid.  The  action  was  brought  by  the  Muskegon  Tra.o" 
&  Lighting  Company,  which  obtained  n  temporary  in.'vn  " 
that  was  subsequently  set  aside  by  the  Circi  it  Corrt. 
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Status  of  the  Mechanics'  Lien  Law  in  Illinois. — Electrical 
apply  dealers  and  contractors  who  do  business  in  the  State 
\i  Illinois  will  do  well  to  take  into  account  the  rights  of  sub- 
>ntractors  under  the  Illinois  mechanics'  lien  law,  following 
jc  refusal  of  the  Supreme  Court  of  that  State  .on  October  1 1 
St  to  grant  a  re-hcaring  in  the  case  of  Kelly  versus  Johnson, 
rederic  P.  Vose,  of  Chicago,  who  is  an  attomey-at-law  and 
Kretary  of  the  Electrical  Credit  .\ssociation  of  that  city,  has 
■.  ..red  the  following  statement  of  the  law  as  it  is  now  de- 
t)  be:  "The  Illinois  Supreme  Court  has  already  held  that 
right  to  lien  to  which  a  sub-contractor  for  work,  labor 

•  iai  is  entitled  is  derived  from  the  contract  between  the 
contractor  and  the  owner,  and  that  if  such  a  contract 

^  there  shall  be  no  lien  on  the  improved  property  for 
i    and  labor   furnished  by  the  original  contractor,  such 

•  is  binding  upon  a  sub-contractor,  and  a  sub-contractor, 
.1  lien  has  been  waived  in  the  original  contract,  has  no 

:    tor  material  or  labor.     The  court  now  goes   further  and 

;vs,  in  the  Kelly  versus  Johnson  case,  that  the  right  to  a  lien 

'der  the  original  contract  may  be  waived  by  the  original  con- 

tictor  after  the  execution  of  such  contVact  and  that  all  sub- 

iiitractors  under   such  original   contract    furnishing  labor  or 

'  il  under  contracts  dated  after  a  waiver  of  lien  has  been 

■.ill  have  no  right  to  lien.     It  is  also  held  that  any  law 

''v  the  Legislature  attempting  to  deprive  the  owner  or 

Aral  contractor  of  the  right  to  make  contracts  waiving 

cr  to  a  lien  would  be  unconstitutional.     The  point  to  be 

;a  mind  seems  to  be  that  sub-contractors,  in  the  ordinary 

cirse  of  business,  may  be  presumed  to  have  no  right  to  place 

anechanics'  lien  on  a  building  for  electrical  or  other  construc- 

tii  work. 

Colorado    Municipality    Cannot    Enter    a    Partnership. — 

J|ige  Gamble,  of  the  District  Court  of  Boulder,  Col.,  on  Xov. 
9^sued  an  order  restraining  the  city  of  Longmont  from  build- 
in  or  becoming   in   any  way   interested   in   the   construction, 
onership  or  operation  of  an  electric-light  plant,  as  provided 
f.   in   an   ordinance   adopted   by   the   City   Council   last   year, 
le  city  on   ,\ug,  22  sold  $46,000  of  5   per  cent  electric-light 
biids.     It  appears  that  the  appropriation  for  the  construction 
•O'the  municipal  lighting  and  power  plant  was   found  insuffi- 
•■'  •   ^nd  a  contract  was  entered  into  between  the  city  and  the 
nt   Service   Company,   whereby  the   money   was   to   be 
r  erecting  a  substation  and  distributing  lines,  while  the 
company  was  to  pay   for  laying  water  mains  and  all 
.ecessary   work   outside    the   city   limits.     The    Service 
was  to  be  reimbursed  and  to  receive  10  per  cent  in- 
ntil  the  indebtedness  was  wiped  out.     The  order  was 
;  upon  the  application  of  the  Northern  Colorado  Power 
ny,  which  alleged  that  the  contract  was  illegal  and  void 
cround  that  a  municipality  cannot  enter  a  partnership, 
training  order  will  stop  all  work  for  the  present.    The 
company's  contract  to  light  the  city  of  Longmont  ex- 
'ec  I.  and  the  company  has  applied  for  a  renewal  of  the 
t  on  a  more  attractive  basis. 

eign  Trade  Opportunities. — A  recent  consular  report, 
ng  South  .\lrican  notes,  states  that  the  Johannesburg 
•ality  will  place  orders  during  the  current  year  for  a 
A  turbo-alternator  with  steam  piping  at  an  estimated 
I  $75,000  and  a  2000-kw  converter  to  cost  about 
A  boiler  with  economizer,  superheater  and  draft  ap- 
.  costing  $35,000,  has  just  been  contracted  for  with 
'<  &  Wilcox,  Ltd.  The  plan  adopted  by  the  Pretoria 
•.ility  for  extension  of  the  tramway  system  at  a  cost 
.000  will,  it  is  stated,  involve  the  placing  of  car  orders 
ting  about  $20,000.  The  Pretoria  municipality  is  also 
)  enlarge  its  generating  equipment  by  the  addition  of  a 

V  turbo-generator  and  two  boilers  with  accessories, 
ethlehem  municipality  (Orange  Free  State  Province) 
ortly  place  contracts  for  an  8o-kw  generator,  two  motor- 
boopter?,  a  260-ccll  storage  battery,  traveling  cranes  and 
cards. 

es   Service    Company   Buys   Brush   Electric    Light    & 
'-:  Company,  of  Galveston,  Tex. — The   Brush   Electric 

V  Power  Company,  which  operates  in  Galveston,  Tex., 
n  purchased  by  the  Cities  Service  Company,  the  oper- 
jmpany  for  a  number  of  the  public  utilities  controlled 
L.  Doherty  &  Company.    The  Galveston  property  was 

led  by  the  Galveston  Gas  Company,  which  was  organ- 
Texas  in  .\ug.,  1856,  to  manufacture  gas  and  electi^icify. 

•ipital  stock  of  the  Brush  company  is  $125,000.     Its  direct- 


current  equipment  totals  400  kw,  and  its  alternating  equipment 
about  5000  kva.  The  company  recently  obtained  a  new  fifty- 
year  franchise  which  is  free  from  objectionable  restrictions. 
The  property  is  in  good  physical  condition  and  a  large  part  of 
it  is  new.  The  purchase  price  was  about  $150,000,  and  it  is 
said  that  the  Cities  Service  Company  will  pay  for  it  with  the 
proceeds  of  a  sale  of  its  preferred  stock  to  a  London  banking 
house. 

Pittsburgh,  Shawmut  &  Northern  Railroad  Adopts  Tele- 
phone Dispatching. — The  Pittsburgh,  Shawmut  &  Northern 
Railroad  Company  has  placed  an  order  with  the  Western 
Electric  Company  for  equipment  to  be  used  in  connection  with 
the  introduction  of  train  dispatching  by  telephone  on  a  part 
of  its  system.  A  switchboard  is  also  to  be  furni.shcd,  thus 
giving  the  railroad  its  own  telephone  system.  There  will  be 
si.x  selector  stations  on  the  dispatching  circuit,  which  is  to  be 
approximately  50  miles  in  length  and  will  extend  from  St. 
Mary's,  Pa.,  to  Brookville,  Pa.  It  is  intended  to  have  the 
train  dispatcher  located  at  St.  Mary's.  The  telephone  stations 
will  for  the  present  be  ten  in  number.  The  selective  and  tele- 
phone apparatus  will  be  of  the  most  modern  type  and  of 
Western   Electric  Company  manufacture  throughout. 

Independent  Telephone  Interests  in  Northern  Illinois. — 
It  is  reported  that  the  interests  in  control  of  the  Chicago  Sub- 
way Company,  which  is  closely  affiliated  with  the  Illinois  Tunnel 
Company,  the  receivers  of  which  operate  the  competing  auto- 
matic telephone  service  in  Chicago,  are  planning  to  purchase  a 
controlling  interest  in  the  Interstate  Independent  Telephone  & 
Telegraph  Company,  of  Aurora,  111.,  which  is  an  independent 
company  giving  telephone  service  in  a  number  of  cities  and 
towns  in  northern  Illinois.  The  Interstate  company,  which  is 
in  the  hands  of  receivers,  gives  long-distance  connections  to 
the  Chicago  competing  company,  and  it  is  now  proposed,  ap- 
parently, that  the  two  properties  pass  under  the  same  ownership. 

Increase  in  Hudson  &  Manhattan  Railroad  Fares. — On  the 
plea  that  the  company  has  not  earned  interest  on  its  bonds, 
taxes  and  other  fi.xed  charges  on  the  business  thus  far  de- 
veloped with  a  uniform  5-cent  fare,  the  Hudson  &  Manhattan 
Railroad  Company,  which  operates  the  subways  between  New 
York  and  New  Jersey,  has  announced  that,  beginning  Dec.  24, 
the  rate  between  Jersey  City  and  Hoboken  and  Sixth  Avenue, 
New  York,  will  be  increased  to  7  cents.  This  is  i  cent  less  than 
the  existing  rate  by  ferry  and  trolley  between  the  water-front 
in  New  Jersey  and  uptown  New  York.  The  present  rate  of 
5  cents  between  local  stations  in  New  Jersey  and  between  local 
stations  in  New  York  will  be  maintained. 

Southern  Sierras  Power  Company. — The  Southern  Sierras 
Power  Company  has  been  organized  with  a  capital  of  $5,000,- 
000,  and  an  authorized  bond  issue  of  $5,000,000,  as  a  subsidiary 
of  the  Nevada-California  Power  Company.  The  company  will 
erect  a  power  plant  at  San  Bernardino  to  operate  in  conjunc- 
tion with  present  Bishop  Creek  plant  of  the  Nevada-California 
company,  supplying  farming  districts  in  southern  California. 
D.  A.  Chappcll,  of  Denver,  is  president,  and  T.  S.  Hayden, 
president  of  the  Denver  Union  Water  Company,  is  vice-presi- 
dent.   The  offices  are  in  the  Symes  Building,  Denver. 

Detroit  United  Railways  Reaches  Agreement  with  City. — 
The  Detroit  United  Railways  has  agreed  to  forfeit  $5,000  per 
day,  secured  by  a  $1,000,000  bond,  for  each  day  that  possession 
of  the  traction  lines  is  withheld  from  the  city  after  the  latter 
has  obtained  legislative  authority  to  operate  them  and  has 
given  a  six  months'  notice  of  intent  to  purchase.  .\  franchise 
covering  this  agreement  has  been  prepared  for  submission  to 
the  Common  Council  of  the  city.  This  franchise,  with  all 
present  rights  of  the  company,  would  expire  in  1924. 

American  "Z"  Tungsten  Lamps. — The  American  "7."  Elec- 
tric Lamp  Company,  of  New  York,  announces  that  it  has  issued 
a  license  to  Kilburn,  Brown  &  Company,  of  London,  under 
which  that  firm  is  allowed  the  exclusive  selling  and  manufac- 
turing rights  of  "Z"  tungsten  lamps  in  the  United  States,  and 
that  the  business  will  be  conducted  after  Dec.  i  at  its  new  offices 
and  warehouse  at  29  Lafayette  Street  under  the  style  ".American 
"Z'  Electric  Lamp  Company,  Kilburn,  Brown  &  Company,  sole 
licensees." 

Cheyenne  Electric  Railway  Sold. — Eastern  capitalists 
have,  it  is  reported,  purchased  the  Cheyenne  (Wyo.)  Electric 
Railway,  which  will  be  operated  in  conjunction  with  the  North- 
ern Colorado  Power  Company.  W.  J.  Barker,  now  president  of 
the  latter  company,  will  head  the  new  company,  which  has  ap- 
plied for  a  new  franchise. 
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Th£  Week  in  Wall  Street. 

PRICES  in  the  New  York  market  have  been  very  irregular 
this  week,  and  the  vohime  of  trading  has  been  exceed- 
ingly light.  The  opening  en  Monday  was  strong,  and 
some  advances  were  made  in  the  early  trading,  but  reaction 
took  place  in  the  early  part  of  the  day,  resuhing  in  net  de- 
clines for  many  of  the  active  stocks.  The  general  trend  of 
business  throughout  the  day  was  clearly  of  professional  char- 
acter. While  the  statement  to  Parliament  of  Sir  Edward 
Grey,  British  Secretary  for  Foreign  Affairs,  on  Anglo-German 
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Shares  sold  for  the  week,  Nov.  20  to  Nov.  25. 

matters  had  no  immediate  influence  on  the  market,  since  the 
importance  of  the  Moroccan  incident  as  a  market  factor  dis- 
appeared some  months  ago,  considerable  interest  was  taken 
in  financial  quarters  in  the  manner  in  which  the  delicate  situa- 
tion would  be  relieved.  Further  weakness  developed  in  the 
market  on  Tuesday,  and  the  nature  of  the  day's  proceedings 
was  similar  to  that  of  Monday.  The  opening  was  slightly 
higher  than  on  Monday,  followed  by  a  sharp  decline,  while  in 
the  last  few  minutes  of  trading  general  recovery  took  place. 
and  the  losses  of  the  earlier  part  of  the  day  were  made  up.  A 
rise  in  call  money  rates  on  Monday  to  sYz  per  cent  was  fol- 
lowed on  Tuesday  by  an  advance  to  3%,  the  highest  figure  thus 
far  m  the  year.  Rates  in  the  local  market  on  Nov.  28  were : 
Call,  3@3^  per  cent;  ninety  days,  zVi^iVA  per  cent.  Foreign 
exchange  experienced  a  sharp  decline.  Following  Sir  Edward 
Gre/s  speech,  prices  rose  in  the  Berlin  stock  market,  indi- 
cating that  the  statement  had  been  favorably  received.  In- 
terest is  marked  in  the  reorganization  plan  of  the  Metropolitan 
Street  Railway,  and  Interborough-Metropolitan  shares  were 
strong  in  Tuesday's  market.  Transfer  of  gold  to  San  Fran- 
cisco and  Canada  in  large  quantities  was  made  on  Tuesday. 
and  further  shipments  are  expected  before  long.  The  quota- 
tions in  the  tables  are  those  at  the  close  Nov.  28. 


FiNAHCiAL  Notes. 
Annual  Report  of  Allgemeine  Elektricitats-Gesellschaft.— 
The  annual  report  of  the  Allgemeine  Elektricitats-Gesellschaft 
of  Berlm  for  the  fiscal  year  loio-ii  shows  that,  after  deduc- 
tion of  general  expenses,  taxes,  interest  on  bonds  and  amounts 
written  off,  there  remained  a  balance  of  approximately  $5.s=;o.- 
000  available  for  dividends,  as  compared  with  $4,700,000  in  the 
year  preceding.  After  distribution  of  dividends,  and  in  con- 
sequerice  of  the  large  capital  to  be  used  for  extensions  of  the 
factories,  the  liquid  mean.s  of  the  company,  some  45,000.000 
marks  (about  $11,250,000),  will  undergo  a  reduction,  in  view 
of  which  it  is  intended  to  issue  new  debentures  to  the   value 


of    30,000,000   marks    at    a    srilahle    time.     The    coniiiany     w 
owns  property  covering  270  acres,  and  owing  to  large  incrse 
in   orders,   both   in    hand   and   in   prospect,   it   is   now   raanig 
plans  for  substantial  extension  of  the  Berlin  factories,  macie 
shops  and  small  motor  factories.     There  are  60,818  employs, 
of  whom  5,454  are   engaged  at  the   factories  in   Vienna,     ^j 
and    Jlilan.      During    the    year    the    company    supplied    tii 
generators  and  transformers  numbering  92,470,  with  an  01 
of    2,827,336    hp,    which    compares    with    72,460    machines 
1,476,623  hp  output  in  the  preceding  year.     All  of  the  pro. 
of   the   company   have   been   in   very  good   demand   during 
year.     Orders  for  high-speed  generators  from  8oco  hp  to  1  tjn 
hp    for   coupling   to   water   turbines,   three-phase   motors    tii 
economic  regulation   for  driving  rolling  mills  and  continiiF 
current  motors  for  submarine  boats  were  very  numerous 
ing   the   year.     The    new    locomotive    motors,    particularly 
single-phase    type,    have    given    excellent    results.     The    ' 
tension  factory  produced  apparatus  and  transformers  for 
sures  up  to  110,000  volts  and  for  outputs  exceeding  20,coi 
Large  numbers  of  turbo-generators  and  turbo-driven  aux; 
machines  were  ordered  for  use  on  German  and  other  fo 
battleships.     Among  the  largest  turbo-units  delivered  wer. 
following:      To      the      Rheinisch-Westfalisches      Elektric 
Werke,  Essen,  one  21,500-kva  unit;  two  i6.ooo-kva  units  ti 
Oberschlesische    and    the     Berliner    Elektricitats-Werke; 
I2,ooo-kva  units  for  Buenos  Ayres,  and  one  9400-kva  uni 
the  Konigliche  Bergwerksdirektion,  Saarbriicken.     Sales  0 
lamps,  which  have  lost  some  of  their  popularity  abroad  t 
to  success  of  the  large  metallic-filament  lamps,  were  on  : 
the  same  value  as  in  the  year  before.     Orders  for  meter: 
installation  material  were  received  in  such  large  volume 
they    necessitated    immediate    enlargement    of    the    works 
and  some  of  the  departments  of  the  company  had  to  be  t 
ferred   to   rented   premises.     The   meter   sales   during  the 
will  more  than  double  those  in  the  year  preceding.     Sal 
electric   heating   and   cooking  apparatus   were   also  more 
double  those  of  the  preceding  j'ear.     The  department  for 
trie  clocks   has  brought   out   new   apparatus    for  wireless 
graph  and  for  controlling  purposes,  also  tachometers  of 
description.     The   marine   department  has   designed  new 
telegraph    apparatus,    distance    speed    indicators    and    s 
switches  for  use  on  board  ships.     Inclosed  installation  ma 
for  rough  industrial  and  agricultural  work  has  also  bee 
veloped    during   the   year,    and    unprotected   porcelain   ma 
has   been   designed  to   meet   present-day   requirements.    C 
for  high-tension  cable  have  shown  an  increase.     The  mar  .1 
ture  of  enameled  wire  has  also  expanded  and  the  manuf;  ue 
of   insulating   material   capable   of   withstanding  heat  has  re- 
gressed  satisfactorily.     All   metal-working   departments  0  ihe 
company  have  had  larger  outputs  during  the  year.    Th<  ale 
of  metallic-filament  lamps   increased  60  per  cent.     The  i  ort 
states    that    the   useful   life    and    strength    of   the   lamps   u" 
nothing   further  to  be  desired.     The  capacity  of  the  elec 
works    erected    during   the    year    by    the    company   aggn  -■ 
263,500  hp,  as  compared  with  226,600  hp  in  the  previous  •■ 
New  plants  and  extensions  are  being  constructed  with  a  >' 
gregate  capacity  of  492,000  hp.     The  most  noteworthy  f' '" 
of   the   year   in   the   electric-railway  branch   of  the  comi  1^ 
business  was  the  opening  of  the  electric  trial  service  0  il 
Dessau-Bitterfeld     line,     with     aUernating-current     equif  "^■ 
The  results  of  the  trial  were  so  satisfactory  that  the  Pr  i'" 
State  Railway  authorities   at   once   decided  to  equip  two  »- 
main-line  tracks  completely  for  electric  traction.    The  com" 
is  paying  considerable  attention  to  welfare  work  among  if'"' 
ployees. 

To  Issue  More  Capital  Stock.— The  Fitchburg  C  ^ 
Electric  Light  Company,  of  Fitchburg,  Mass.,  has  filed  :■<■'•• 
lion  with  the  Gas  &  Electric  Light  Commissioner  requestin«'- 
mission  to  issue  2,627  additional  shares  of  capital  stock  ■"  ' 
par  value  of  $50,  The  proceeds  are  to  be  used  for  pay:  f" 
floating  indebtedness  caused  by  cost  of  extensions  to  th«wi- 
pany's  plant.  The  financial  statement  of  the  company  01  ""' 
30,  1911,  as  filed  with  the  Secretary  of  the  Commonx '"iij 
shows  as  follows; — Assets:  Machinery,  $883,3531  I'l"  ^"_ 
buildings,  $173,793;  merchandise,  material  and  stocks  in  ff^' 
ess,  etc.,  $95,967;  cash  and  debts  receivable,  $69,993:  '"^• 
received  on  collateral.  $3,271;  unfinished  construction  M|^^^ 
026;  miscellaneous  equipment.  $20,612;  total,  $l,295.0'.''  V 
bilities:  Capital  stock,  $566,150;  debts,  $337,269:  "P'*"  .j, 
premium,  $217,805;  profit  and  loss,  $170,520;  guarant.v 
^^:2-\  :  total,  $1,295,015. 
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FederalLight  &  Traction  Company  Notes.— Marked  im- 
I     provcment  continues  to  be  shown  in  the  earnings  of  the  Fed- 
eral   Light   &   Traction    Company,   60   Broadway.    New    York, 
which   operates   public   utilities   in    N'ew    Mexico,   Washington! 
Wyoming.  Colorado.  Arizona.  Oklahoma,  and  Missouri,  as  de- 
scribed   in    the.-c    columns    Xov.    4.     191 1.   .The    consolidated 
statement    of   earnings   of    the    subsidiary    companies    for   the 
month  of  October  showed  gross  returns  of  $138,308,  as  com- 
1     pared  with  $i-';,343  in  October,   1910,  a  gain  of  8.6  per  cent. 
i     Operating  expenses  for  the  month  were  $80,355,  as  compared 
I     with  $rJ,45;.   an  increase  of    10.9  per  cent,   and  net   earnings 
;     were  J57.95.'.  as  compared  with  $.^4885  i"  the  previous  October, 
I     an  increase  of  5.6  per  cent.     In  the  ten  months  ended  Oct.  31, 
i     1911,  gross  earnings  were  $1,074,557,  as  compared  with  $986,214, 
I     a  gain  of  89  per  cent.     Operating  expenses  were  $642,841,  as 
'     compared  with  $576,817,  an  increase  of  11.4  per  cent,  and  net 
I    earnings  for  the  period  were  $431,715,  as  compared  with  $409,- 
<    3^,  an  increase  of  5.4  per  cent.    The  earnings  of  the  Trinidad 
'     Klectru-  Tr->n<mission.  Railway  &  Gas  Company,  which  began 
[    Operations  Sept.  i,  191 1,  are  included  in  the  statement  for  the  ■ 
I     monlli  of   (>.tohcr  but   not   in   the   statement  covering  the  ten 
months.    As  a  matter  of  fact,  October  earnings  are  not  prop- 
'    erly  comparable  with  previous  statements  owing  to  changes  in 
I    accounting    methods,    an    entirely    new    system    of    accounting 
•    having  been  instituted  in  July,  but  the  steady  growth  of  both 
I    gross  and  net  revenue  is  apparent.    The  company  has  secured 
a  new  twenty-year  franchise  at  Rawlins,  Wyo.,  carrying  with 
I    it   a   contract    for   city    ligliting,    upon    very    favorable   terms. 
Day  service  has  been  established,  and  a  campaign   for  motor 
.1  is  in  progress.    A  fifty-year   franchise  has  been  secured 
Sheridan,  Wyo.  and  a  contract   for  sewerage  pumping  has 
-ten  closed  with  the  city  of  Albuquerque,  N.  M.,  running  to 
maturity  of  the   franchise.     Tlie  company's  new-business  cam- 
paign  for  alternating-current  lithts  and  sign  lighting  alone  is 
bringing   in   a  new    revenue   of    from   $75,000   to   $100,000  per 
.   annum.     Gross  earnings  in  the  j'ear  ended  Oct.  31,   191 1.  were 
(  $1,540,240.  as  compared  with  $727,927  in  the  year  ended  June 
"   I,  1910.    Operating  expenses  in  these  respective  periods  were 
\  $518,766  and  $463,331.  and  net  earnings  were  $621,482,  as  com- 
■   nared   with  $264,596. 

Reorganization  of  New  York  Traction  Companies. — Fol- 
A  nj;   tile   decision   of   the   Court  of  Appeals   that   the   Third 
.\venue    Railroad    Company    can    carry    oi:t    the    bondholders' 
plan  of  reorganization  without  the  consent  of  the  Public  Ser- 
vice Commission,  a  meeting  was  held  by  the  bondholders'  com- 
■;tee  to  discuss  the  manner  in  which  the  reorganization  will 
effected.    The  old  property  of  the  Third  Avenue  Railroad 
nipany  will   be   immediately   transferred   to  the   new   Third 
tnue   Railroad   Company,   and   as   soon   as   this   transfer   is 
le   the   issuance   of   new   securities   will    follow.     There   are 
rrerous  minor  modifications  to  be  made,  as  the  interest  al- 
'  ances.  etc.,  have  been  accruing  for  the  past  eighteen  months 
•  1  these  will  have  to  be  disposed  of.     The  company  will  apply 
10  the  Public  Service  Commission  for  a  formal  order  of  ap- 
,  proval,   in   accordance   with   the   court's   decree.    The   old    se- 
'  curkies  of  the  railroad  company  consist  of  $16,000,000  of  stock 
'  and  $54,028,000   of   bonds,   or   $70,028,000   in   all.     In   the    re- 
]  organization  plan  it  is  proposed  to  issue  $16,590,000  of  capital 
;  stock,  $15,790,000  of  4  per  cent  refunding  l)onds  and  $22,536,000 
'  of  s  per  cent  adjustment  bonds,  which,  with  the  $5,000,000  of 
"Id  first-mortgage  bends  outstanding,   would  make  $59,916,000 
■italization,   or   over  $10,000,000   less   than    that   of    the   oH 
1>any.    In  view  of  this  fact,  it  will  be  incumbent  upon  the 
■  liblic   Service    Commission    to   grant    the   application   of    the 
company.    The    Metropolitan    Street    Railway    Company   made 
'  the  first  move  to  take  advantage  of  the  decision  of  the  court 
in  the  Third  .^venue  reorganization  case,  and  applied  on  Nov. 
22  to  the  United  States  Circuit  Court  for  a  postponement  of 
'the  sale  of  the  property  of  the  Metropolitan   Street  Railway, 
which  was   set   for   Nov.  23.    The  court  granted   a  postpone- 
ment of  the  sale  of  the  property  to  Dec.  29.     The  Metropolitjn 
bondholders   will,   it   is   believed,    follow   the   example   of   the 
Third  Avenue   company   and   incorporate   a  new   company   to 
take  over  the  property  of  the  old  concern   after  it  has  been 
thought  in  under  foreclosure  by  the  bondholders,  who  will  be 
|in  a  position  to  buy  the  property  at  the  December  date. 

Consolidated  Gas.  Electric  Light  &  Power  Company's 
; Income  Increases. — The  earnings  of  the  Consolidated  Gas. 
tEIectric  Light  &  Power  Company,  of  Baltimore,  for  the  four 
months  of  the  new  fiscal  year,  beginning  July  i.  showed  a 
material  increase  over  those  for  the  corresponding  period  of 


the  previous  year.  This  gain  in  income,  it  is  explained,  is 
due  to  the  new  business  which  the  company  has  obtained  dur- 
ing the  first  four  months  of  the  new  year.  The  report  issued 
a  few  weeks  ago,  covering  the  fiscal  year  ended  June  30,  1911, 
shewed  that  5472  new  customers  had  been  secured  during  the 
twelve  months,  or  an  increase  of  5.7  per  cent  over  the  gain  in 
the  previous  year.  It  is  stated  that  the  increase  in  the  four 
months  of  the  new  fiscal  year  of  1912  has  been  in  proportion 
to  the  gain  reported  for  the  previous  year.  In  this  connection 
it  is  pointed  out  that  the  new  business  which  has  been  obtained 
by  the  company  has  not  been  provided  by  newcomers  to  Balti- 
more, but  is  the  result  of  the  efficient  campaign  for  additional 
customers  which  the  company's  solicitors  have  carried  on 
throughout  the  city.  This  gain  in  new  customers,  it  is  said, 
has  been  in  both  the  gas  and  electric  lighting  departments. 
The  company  proposes  to  maintain  the  activity  for  new  busi- 
ness during  the  remaining  months  of  the  year,  and  the  officials 
say  that  if  they  can  extend  their  service  in  the  months  to  come 
in  as  satisfactory  a  manner  as  they  have  been  able  to  do  in  the 
four  months  of  the  new  fiscal  year,  a  most  favorable  record 
will  have  been  established  for  1912.  The  financial  district  is 
speculating  as  to  what  the  directors  of  the  company  will  do 
regarding  the  common-stock  dividend,  which  is  now  on  a  5 
per  cent  basis.  It  was  thought  that  the  dividend  would  be 
increased  to  6  per  cent  in  September,  but  the  directors  failed 
to  take  the  action  predicted.  There  is  a  rather  general  opinion 
to  the  effect  that  the  board  will  probably  put  the  stock  on  a  6 
per  cent  basis  this  month.  During  the  past  few  weeks  there 
has  been  considerable  buying  of  the  4'/^  per  cent  bonds  of  the 
Consolidated  Gas,  Electric  Light  &  Power  Company.  It  is 
claimed  that  the  demand  for  these  bonds  is  due  to  the  im- 
proved condition  of  the  company's  earning  acccimt. 

Detroit  Edison's  New  Stock  Issue. — Following  its  decision 
to  increase  its  capital  stock  from  $9,000,000  to  $15,000,000,  as 
previously  reported  in  these  columns,  the  Detroit  Edison  Com- 
pany is  now  offering  to  stockholders  of  record  on  December 
9  the  right  to  subscribe  to  $1,500,000  new  stock  at  par  to  an 
amount  of  25  per  cent  of  their  holdings.  Payment  may  be 
made  in  full  on  Jan.  3,  1912,  entitling  the  subscriber  to  imme- 
diate delivery  of  the  stock  paid  for,  or  payments  may  be  made 
in  instalments,  as  follows:  On  Jan.  3,  1912.  5oper  cent ;  on  .'\pril 
I,  1912,  25  per  cent,  and  on  July  i,  1912,  25  per  cent.  .Ml  pay- 
ments must  be  made  at  the  office  of  the  company  in  New  York. 

Northern  Ohio  Traction  Company  Increases  Dividend. — 
.•\n  extra  dividend  of  one-quarter  of  I  per  cent  on  the  common 
stock,  payable  Dec.  15  to  holders  of  record  Nov.  30,  has  been 
declared  by  the  Northern  Ohio  Traction  &  Light  Company. 
The  regular  quarterly  dividend  of  three-quarters  of  I  per  cent, 
also  payable  Dec.  15,  was  recently  declared.  It  is  stated  that 
the  company  will  place  the  stock  on  a  regular  4  per  cent  basis, 
beginning  next  year. 


DIVIDEITDS 

Brooklyn  Rapid  Transit  Company,  quarterly,  j%  per  cent, 
payable  Jan.  2. 

General  Electric  Company,  quarterly,  2  per  cent,  payable 
Jan.  2. 

Indianapolis  Street  Railway  Company,  semi-annual,  3  per 
cent,  payable  Jan.  2. 

Northern  Ohio  Traction  &  Light  Company,  extra  dividend, 
one-quarter  of  i  per  cent,  payable  Dec.  15. 


REPORT  OF  EARKINGS. 

A.MERIC.XX  LIGHT  &  TR.XCTIO.V  COMP.\NV. 
Gross       OperatinK         Net  Fixei! 

Period  Earnings.    Expenses.    Earnings.      Charges. 

Oeiober,      1911 $367,641         $10,757      $356,884  

October,       1910 356.685  11.126        345,559  

CH,\TTANOOfiA    R.MT.W.AY  &   LIHIIT  COMPANY. 

October,      l<Jl\ $83,698      •S49,247        $34,451        $20,198 

October,      1910 77,993        '42,746  35,247  18,545 

MONTREAL  STREET   RAILWAY  COMPANY. 

October.   1911 $442,393   $232,202   $210,191    $35,697 

October,   1910 386,688   205,750    180,938    31,998 

PHILADELPHIA  COMPANY. 

October,     1911 $1,645,808  $1,071,633      $775,891      $627,733 

October,    1910 1.649,891        988.597        846.277        605.694 

SOUTHERN  CALIFORNIA  EDISON  COMP.WY. 

Yr.,  Sept.,  'll $3,621,394  $1,769,453  $1,851,941  $1,333,464 

Yr.,  Sept.,  '10 3.302.210   1.622.49S   1,679,712   1,202. ISO 

•Including  taxt- 


Net 

Surplus. 
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Construction  J^eWs. 

liAY  MINETTE,  ALA. — The  installation  of  an  electric-light  plant  in 
Bay  Minelic  is  under  consideration.  Hampton  D.  Ewing,  president  of 
the  Bay  Minette  Land  Company,  is  interested  in  the  project. 

SHADES  MOUNTAIN,  ALA.— The  Shades  Cliff  Land  Company, 
which  is  planning  to  develop  600  acres  on  Shades  Mountain,  is  reported 
to  be  contemplating  an  electric  railway  extension,  costing  about  $50,000, 
and  taking  over  a  4-mile  line  already  built.  G.  T.  Brazleton,  2014  First 
Avenue,  Birmingham,  Ala.,  is  president  of  the  company;  Robert  L. 
Totten,  of  Birmingham,  Ala.,  is  engineer  in  charge. 

MURFREESBORO,  ARK.— E.  L.  Timmons,  of  Shawnee,  Okla.,  it  is 
reported,  is  contemplating  building  an  electric-light  plant  in  Murfrees- 
boro. 

CHICO.  CAL. — The  Chico  Business  Men's  Association  is  considering 
the  installation  of  a  new  street-lighting  system  in  the  business  section 
of  the  city.  It  is  proposed  to  erect  electroliers,  each  carrying  five  lamps, 
to  cost  approximately   $45   each. 

COALINGA,  CAL.— The  Coalinga  Water  &  Electric  Company  is  ex- 
tending its  system  to  include  the  East  Side  field  from  the  Good  Luck 
property,  where  the  line  leaves  the  main  power  line.  The  transmission 
line  will  run  through  the  Pleasant  Valley  Farming  Company's  property, 
thence  through  the  property  of  the  Coalinga  Brick  &  Tile  Company,  and 
from  there  into  Coalinga,  making  two  separate  lines  into  the  city. 

FRESNO,  C.\L. — The  Fresno  &  Eastern  Railroad  Company,  recently 
incorporated  with  a  capital  stock  of  $1,500,000,  contemplates  the  con- 
struction of  an  electric  railway,  75  miles  in  length,  extending  from 
Fresno  to  different  points  in  this  territory.  Fayette  M.  Meiggs,  of  Oak- 
land, Cal.;  Albert  B.  Dodd,  of  San  Francisco,  Cal.,  and  George  J. 
Aldrich,  of  Audubon.  N.  J.,  are  among  the  incorporators. 

REDDING,  CAL. — The  Northern  California  Power  Company  has  pur- 
chased all  the  land  it  needs  for  its  proposed  power  plant  on  the  Big  Bend 
of  Pit  River  from  the  Central  Pacific  Railway  Company  for  $4,250.  The 
deed  also  gives  the  power  company  a  right-of-way  through  the  railroad 
company's  lands  for  its  ditches,  tunnels  and  pole  lines  in  connection  with 
its  power  development  project.  The  Northern  California  Power  Com- 
pany has  commenced  work  on  power  plant,  which  will  involve  an  ex- 
penditure of  about  $4,000,000. 

SAN  DIEGO,  CAL. — The  Board  of  Supervisors  has  awarded  the  San 
Diego  Consolidated  Gas  &  Electric  Company  contracts  to  erect  an  elec- 
tric-lighting system  and  supply  electricity  for  street  lamps  in  the  City 
Heights  and  Normal  Heights  districts  for  a  period  of  five  years.  Under 
the  terms  of  the  contract  the  company  agrees  to  supply  sixty-three  6.6  amp 
alternating-current  arc  lamps  at  the  rate  of  $5  each  per  month  in  City 
Heights  and  seventeen  lamps  in  Normal  Heights  at  the  same  rate.  Work 
will  begin  on  the  installation  of  the  system  at  once. 

MANITOU.  COL. — Preliminary  arrangements  have  been  completed  and 
work  will  begin  at  once  on  the  construction  of  an  aerial  passenger  rail 
way  from  Maniloii  to  the  summit  of  Pike's  Peak.  E.  A.  Norton,  of 
Manitou;  F.  R.  Coffman  and  H.  A.  Lindsey  are  interested. 

CLINTON,  CONN. — Plans  are  being  made  by  the  Pond's  Extract 
Company  for  the  installation  of  an  electric-light  plant  at  its  works.  The 
new  boiler  house  is  nearly  completed,  a  new  smokestack  is  being  placed, 
and  estimates  are  being  received  for  the  equipment  of  an  electric-light 
plant  with  sufficient  output  to  light  the  entire  laboratory. 

TAKOM.\  PARK,  D.  C— The  Town  Council,  it  is  reported,  has 
decided  to  install  an  electric  light  and  power  plant  in  Takoma  Park. 
E.  E.  Blodgett  is  chairman  of  the  committee  to  take  charge  of  the 
matter. 

DE  LAND,  FLA.— The  City  Council  has  entered  into  a  contract  with 
the  De  Land  Electric  Light,  Power  &  Ice  Company  for  lighting  the  streets 
of  the  city  for  a  period  of  five  years.  The  new  contract  provides  for 
twenty-six   new  lamps. 

FORT  PIERCE.  FL.A.— The  proposition  to  issue  $15,000  in  bonds  for 
the  construction  of  an  electric  light  plant,  it  is  reported,  will  be 
submitted  to  a  vote  of  the  people  on  Dec.  12.     R.  Whyte  is  Mayor. 

OCALA,  FLA. — ^The  Florida  Power  Company  has  withdrawn  its  offer 
to  supply  electrical  energy  to  the  city  of  Ocala  at  the  rate  of  3  cents  per 
kw'hour.  The  proposition  was  submitted  to  the  town  seven  months  ago 
and  it  has  not  yet  received  an  answer.  W.  N.  Camp  is  president  of  the 
company. 

ORL.'VNDO.  FLA.— The  Gulf  Coast  Fruit  Association,  which  has  a 
farm  of  eighty  acres  near  Orlando,  is  reported  to  have  awarded  con- 
tracts for  extensive  improvements  and  extensions  to  its  property  to 
L.  C.  Lowe,  of  Huntington.  W.  Va.,  architect,  and  J.  H.  Braden,  con- 
tractor, of  Fullerton,  Ky.  The  proposed  work  will  include  the  erection 
of  factories,  construction  of  100-mile  canal,  an  electric  railway  100 
miles  long,  two  power  houses,  two  substations,  ice  and  packing  plants, 
twenty-six  dwelling  houses  and  several   commission   houses,   the  latter  to 


be    built    in    various    cities.      The   company    proposes    to    enlarge    its    fan 
to   4000  acres,   to   be   drained  by  proposed  canal. 

CUTHBERT,  GA.— The  bonds  recently  issued  by  the  city  of  Cuthber 
for  improvements  to  the  municipal  electric-light  plant  and  water-work 
system  have  been  sold,  and  steps  will  be  taken  to  begin  work  at  one 
on  improvements  to  the  plants. 

JACKSON,  GA.— The  $12,000  bond  issue  recently  voted  by  the  city  fo 
improvements  to  the  municipal  plant  has  been  sold.  The  proceeds  wil 
be  used  for  the  purpose  of  changing  the  equipment  of  the  steam  plar 
to  utilize  energy  transmitted  from  the  plant  of  the  Central  Georgi 
Power  Company  on  the  Ocmulgee  River,  near  Jackson.'  Work  will  soo: 
begin  on  the  construction  of  the  substation.  It  is  expected  to  have  th 
plant  completed  by  Jan.   1,  1912. 

JESUP,  GA. — Bonds  recently  voted  for  the  installation  of  the  watei 
works  system  have  been  sold,  and  as  soon  as  the  location  of  the  powe 
house  is  definitely  decided  upon  work  will  begin  on  construction  of  th 
system.     Arthur  Pew.  of  Atlanta,  Ga.,   is  engineer  in  charge. 

JONESBORO,  GA.- The  City  Council  has  decided  to  call  an  electio 
to  submit  the  proposition  to  issue  bonds  to  provide  funds  to  enlarg 
the    municipal    electric-light   plant,    water-works    and    sewer    systems. 

HAILEY,  IDAHO. — The  Kirkpatrick  Brothers  are  considering  plans 
it  is  reported,  for  the  installation  of  an  electric-power  plant  on  Silve 
Creek  to  supply  electricity  for  lamps  and  motors  in  Picabe. 

WALL.\CE.  IDAHO.— Plans  are  being  considered  for  the  installatio 
of  an  electric-power  plant  at  the  Iron  Mountain  mine,  near  Wallace,  £ 
a  cost  of  about  $100,000. 

WENDELL,  IDAHO. — Preparations  are  being  made  to  erect  a  powt 
plant  at  Thousands  Springs.  The  interests  in  control  of  the  Nation. 
Copper  Bank,  of  Salt  Lake  City,  Utah,  are  said  to  be  concerned  i 
the  project.  The  proposed  plant  will  cost  approximately  $500,000  an 
will  develop  about  5000  hp.  Lafayette  Hanchett,  of  Salt  Lake  Git; 
is    one   of   the    promoters. 

CHICAGO,  ILL. — The  contract  for  furnishing  and  erecting  opera 
ing  machinery  for  lock  gates  of  the  canal  lock  adjacent  to  the  powt 
house  near  Lockport,  111.,  has  been  awarded  to  the  Klemp  Simpson  Cor 
pany,   of  Chicago,  HI.,   for  $4,140. 

GALENA.  ILL. — Sealed  proposals  will  be  received  at  the  office  c 
the  supervising  architect,  Treasury  Department,  Washington,  D.  C 
until  Dec.  4  for  conduit  and  wiring  system,  gas-piping  system  and  ii 
terior  lighting  fixtures  at  the  United  States  post  office  and  custot 
house  at  Galena,  III.,  in  accordance  with  drawings  and  specification 
copies  of  which  may  be  obtained  at  the  above  office  or  of  the  custi 
dian  at  Galena,  111.     James  Knox  Taylor  is  supervising  architect. 

PEKIN,  ILL.— Plans  are  being  prepared  by  the  Pekin  City  Railwa 
Company  to  extend  its  system  in  Pekin  and  for  the  construction  of  a 
extension  to  Tremont,  Delavan,  Hopedale,   Eoynton  and  Hittle. 

AUBURN,  IND. — The  County  Commissioners  have  engaged  Mahurii 
&  Mahurins,  of  Fort  Wayne,  Ind.,  architects,  to  prepare  plans  and  spec 
fications  for  a  power  plant. 

KENDALLVILLE,  IND.— The  City  Council  has  made  arrangemen 
with  the  Toledo  &  Chicago  Interurban  Railroad  Company  to  furnis 
electricity  to  carry  the  peak  load.  The  company  agrees  to  furnish  th 
service  at  2'A  cents  per  kw-hour,  and  also  offers  to  supply  energy  I 
operate  the  entire  system  at  1.80  cents  per  kw-hour  with  a  sliding  schedu 
down  to  1  cent  per  kw-hour.  The  municipal  plant  is  unable  to  n'-tt  it 
demands  made  upon  it  and  is  in  need  of  extensive  repairs. 

LOG.ANSPORT,  IND.— The  Board  of  Public  Works  has  awarded  tl 
contract  for  furnishing  the  new  arc  lamps  to  the  General  Electric  Con 
pany,  of  Schenectady,   N.   Y.,  at  $1,510. 

OTTERBEIN.  IND.— The  Otterbein  Light  &  Power  Company,  recenti 
incorporated  with  a  capital  stock  of  $10,000.  it  is  said,  contemplat. 
the  construction  of  an  electric-power  plant  to  supply  electricity  f< 
lamps,  heat  and  motors.  R.  H.  Holt,  Lewis  Learning  and  R.  W.  Pean 
are  interested. 

ALLISON,  lA.— An  election  will  be  held  Dec.  11  to  submit  to  a  vote  tl 
proposition  to  grant  an  electric-light  franchise  to  Claud  Mackey. 

BOUTON,  lA.— The  Jones  Electric  Company,  of  Perry,  la.,  is  r 
ported  to  have  secured  a  contract  to  construct  an  electric-light  and  pow' 
plant   in    Bouton. 

CORYDON,  lA.— We  are  advised  that  the  Town  Council  of  Corydo 
la.,  has  called  off  the  bids  advertised  for  Dec.  5  for  the  reconstructic 
of  the  municipal  electric-light  plant,  owing  to  a  contemplated  change 
the  plans.  It  is  probable  that  bids  will  be  called  later  on  for  small 
generators,  driven  by  oil  engines.  The  Iowa  Engineering  Company, 
Clinton,  la.,  has  charge  of  the  engineering  work. 

GALVA,  lA.— Bids  will  be  received  by  I.  E.  Baumgardner,  tov 
clerk,  until  Dec.  15  for  the  erection  of  building  and  installing  equipme, 
for  an  electric-light  system  in  Galva.  The  Electric  Engineering  Co 
pany,    of   Sioux   City.    la.,    has   charge   of   the   engineering  work. 
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'  GLIDnEX,  lA.— The  Ciiy  Council  has  engaged  Samuel  C.  Johnston, 
of  Leon,  la.,  lo  take  charge  of  the  construction  of  the  proposed  municipal 
electric-light  rbni  in  Glidden.  for  which  bonds  to  the  amount  of  SIO.OOO 
were  recently  voted.     O,  B.  Moorhouse  is  city  clerk. 

KFOKUK,   I.\. — Plans   have  been  completed  by   the   Sl^nc  S   Webster 
fring  Corpination.  of   Roston,   Mass..   for  the  «ri-cli.  -i   ..I   the  trans- 
n  line  from  the  power  plant  at  the  Keokuk  dam  i.i  :t.  Louis.     The 
-id  line  will  be  167  miles  long  and  will  cost  about  $2,000,000.  Work 
.k'in    at    once    on    construction    of   the    line.      Electricity    generated 
Keokuk   plant    will   be   distributed   by   the   Mississippi    River   Dis- 
n^   Company   in    St.    Louis. 
LAMONI.    I.\.— The    installation    of    an    electrolier    lighting    system    is 
reported   to   be   under   consideration   by   the    City    Council. 
I    OTTU.M\V.\.   LA.— The  Ottumwa   Gas   Light,   Heat  &   Power  Company 
Us  been  sold  to  the  Western  Utilities  Company.     The  company  will  be 
I'.ifTtaniied  and  bonds  to  the  amount  of  $7S0,000  issued   for  extensions 
'    ';iprovements  to  the  plant. 

I'X    CITY,    l.\. — The    City    Council    has    voted    to    install    a    new 

llant   in    the   basement    of  the   city   hall    and   has  authorized   bids 

.dvertiscd  for  an   electric  generator  and  engine  for  the  same,   to 

■proximately    $3,000.      The    present    plant    supplies    electricity    for 

.«   the    city    hall,   city   jail    and   city    detention    hospital.      The    new 

m!   will  also   light  the   new   Carnegie  library.     The   old   boilers  in   the 

resent  engine-room   will   be  removed  and  the  room  enlarged. 

I  STORY    CITY,    I.A.— .\    contract    has   been    awarded    for   the    installa- 

lon  of  sixty  five  electroliers,  to   be   erected   on    Broad   Street. 

DEARING.  K.-\N. — The  Union  Traction  Company,  it  is  reported,  will 
ubmit  t  proposition  to  the  Dearing  Council  for  liji^hting  the  street! 
J   the  town   with    electricity. 

■  LEAVENWtlRTH,  KAN.— Bids  will  be  received  at  the  office  of  the 
kpenisiiig  architect.  Treasury  Department,  Washington.  D.  C.  until 
tK.  22  for  installation  of  conduit  and  wiring  system,  lighting  fixtures, 
.:c..  in  the  United  States  post  office  and  custom  house  in  Leavenworth. 
taiL.  Hi  accordance  with  plans  and  specifications,  copies  of  which  may  be 
ptahwd  at  the  above  office  or  at  the  office  of  the  custodian,  Leavenworth, 
jan.     James  Knox   Taylor  is   supervising  architect. 

I  McLOUTH,  K.AX. — .\n  electric-lighting  system  is  being  installed  in 
jcLouth  by  Moxley  &  Company,  which  has  been  granted  a  twenty-year 
anchise.  The  company  also  has  a  contract  to  light  the  streets  of  the 
(■y  for  a  period  of  five  years. 

P.ARSONS,  K.W. — -Application  has  been  made  to  the  Board  of  City 
^TT.missioners    by    Frank    Workman    for    an    electric-light    franchise    in 

I.MON,    KAN. — At    an    election    held    recently    the    proposition    to 
530,000  in  bonds,  the  proceeds  to  be  used  for  the  installation  of  a 
■nicipal  electric-light  plant  and  water-works  system,  was  defeated. 
P.ARBOURVILLE,    KY.— The    Bon    Jellico    Coal    Company,    recently 
"-■'ed.   has  leased   1300   acres   of  rich    coal   lands   in  Whitley   County 
preparing    to    open    mines    on    same.      The    company    proposes    to 
a    complete    electrical    equipment    to    operate    the    mines    and    all 
ind    machines,    and    will    also    erect    a    spur    railroad,    3    miles    in 
Arthur    Groves    is    president    and     E.    B.    Taylor,    of    Williams- 
manager. 

I  NSBORO,    KY.— Messrs.    Russell    &    Brewster,    of    Chicago,    III., 

-rured  the  controlling  interest  in  the  Rural  Home  Telephone  Com- 

■vhich   operates  in   Daviess,   McLean,   Hancock  and   Ohio  Counties. 

-    rollowing   officers  have   been    elected:    Theodore   Tyler,    of   Chicago, 

(sident;  W.  B.   Mclllvaine.  of  Chicago.   III.,  vice-president,  and   L.  N. 

l(k.  ai  Owensboro,   Ky.,  secretary  and  treasurer. 

iUSSELLVlLLE,  KY.— The  City  Council  has  rejected  the  proposi- 
tn  submitted  by  W.  M.  Case,  of  Clarksville,  Tenn.,  to  purchase  the 
1-  cipal   electric-light   plant   for   J25,000. 

INGTON,  LA.— W.  J.  Tracy,  of  Cleveland,  Ohio,  has  been 
a  franchise  to  construct  an  electric  railway  from  Slidell  to 
ville.  St.  Tammany  Parish.  This  line,  it  is  said,  is  a  link  in  a 
i  railway  between  Slidell  and  Hammond,  which  will  eventually 
ndcd  to  Baton  Rouge,  La. 

'ST A.     MAINE.— The    Cienfucgos,    Palmira    &    Cruces    Electric 

&  Power  Company,   a    Maine   corporation,    has   voted   to   increase 

Prized  capital  stock  from  $3.S0O.O0O  to  $20,000,000. 

':LAND,  M.AINE.— The  Rockland,  South  Thomaston  &  St.  George 

Company  is  contemplating  the  purchase  of  new  storage  batteries. 

I  ON,    M.ASS. — Orders   have   been   placed   by    the    Edison    Electric 

■  ting  Company  of  Boston   with  the  General   Electric  Company,  of 

'■idy,   N.    Y.,   for  one    I5,000-kw  turbo-generator  set,   to  cost   about 

0.     This    is    the    second    turbo-generator    with    a    rating    of    15,000 

*v  ordered    by    the    Edison    company    within    the    past    fifteen    months. 

"'h  will  increase  the  turbine  capacity  of  the  company  to  81,000  kw. 

llICOPEE,  MASS.— The  Board  of  Aldermen  has  voted  to  issue 
hojs  to  the  amount  of  $96,000.  the  proceeds  to  be  used  for  recon- 
»t»tion    of    the    municipal    electric-light    plant. 

.TCHBURG,  MASS.— The  Fitchburg  Gas  &  Electric  Company  has  ap- 
fi>'  to  the  Massachusetts  State  Board  of  Gas  and  Electric  Light  Com- 
""•oners  for  permission  to  issue  26Z7  additional  shares  of  stock,  par 
yl  $50,  the  proceeds  to  be  used  -  i>py  floating  indebtedness  incurjed 
'"  iking  extensions  to  its  plant.     The  new  stock  is  to  be  offered  at  $85. 


GREENFIELD,  MASS.— The  Massachusetts  Northern  Railways  Com- 
pany has  acquired  control  of  the  Connecticut  Valley  Street  Railway 
Compiny,  of  Greenfield.  M-iss..  .\ihol  &  Orange  Street  Railway  Com- 
pany, of  Athol,  Mass.,  and  Gardner,  Westminster  &  Fitchburg  Street 
Railway  Company,  of  Gardner,  Mass.,  and  the  Templeton  Street  Rail- 
way Company,  of  Templeton.  Mass.  The  new  company  contemplates 
the  construction  of  railways  connecting  Miller's  Falls  and  Oranpe  and  an 
extension  to  Winchendon,  which  will  give  a  through  line  from  Boston  to 
Greenfield. 

LEOMINSTER,  M.-\SS. — The  special  lighting  committee  is  preparing 
plans  for  the  installation  of  the  new  street-lighting  system  in  Leo- 
minster. It  is  proposed  to  replace  the  US  arc  lamps  now  in  use  with 
about  575  tungsten  lamps,  most  of  them  to  be  of  40  cp.  The  tungsten 
lamps  will  cost  the  town  $15  each  per  year.  The  street-lighting  service 
is  furnished  by  the  Leominster  Electric  Light  &  Power  Company. 

MALDEN.  MASS.— The  Maiden  Electric  Light  Company  has  submit- 
ted a  proposition  to  the  City  Council  offering  to  reduce  the  price  of  arc 
lamps  from  $100  lo  $86.56  each  per  year  for  all-night  and  every  night 
service  on  a  ten-year  contract,  instead  of  from  $100  to  $98  as  slated  in 
the  issue  of  Oct.  28. 

NORTH  ADAMS,  MASS.— Plans  are  being  considered  by  the  Mer- 
chants' Association  for  the  installation  of  a  new  ornamental  street- 
lighting  system  on  Main  Street.  It  is  proposed  to  use  ornamental  lamp 
standards  with  tungsten  lamp  clusters. 

SPRINGFIELD.  MASS.— The  City  Council  has  appointed  a  committee 
to  consider  the  question  of  municipal  ownership  of  a  lighting  plant. 

BATTLE  CREEK,  MICH.-The  City  Council  has  authorized  the 
Mayor  to  appoint  a  committee  to  make  investigations  and  secure  data  as 
to  the  cost  of  construction  and  maintenance  of  an  electric  plant  to  suppb 
the  city  with  electricity  for  lamps  and  motors.  The  committee  will  also 
select  a  site  on  which  to  erect  such  a  plant. 

CLARE,  MICH.-The  plant  and  holdings  of  the  Milling  Light  & 
Power  Company,  of  Clare,  Mich.,  have  been  purchased  by  C.  C.  Field, 
of  Detroit.  Mich.,  a  representative  of  the  Consolidated  Light  &  Power 
Company,  which  is  building  two  dams  on  the  Chippewa  River  and  is 
planning  to  supply  electricity  to  a  number  of  small  towns  in  this  vicinity. 
J.  L.  Hudson,  of  Detroit.  Mich.,  is  president  of  the  Consolidated  com- 
pany. 

MUSKEGON.  MICH— The  City  Council  has  accepted  the  bid  of 
the  Grand  Rapids-Muskegon  Power  Company  to  lumish  the  city  with 
electricity  for  lighting  the  streets.  Under  the  terms  of  the  contract  the 
company  will  furnish  arc  lamps  at  $57.50  each  per  year  with  all-night 
service  and  60-cp  incandescent  lamps  at  $16  per  year  per  lamp  to  burn 
all  night.  The  city  now  pays  $76  each  for  arc  lamps  and  $12  each  per 
year  for  20-cp  incandescent  lamps.  The  city  recently  decided  to  build  a 
municipal  electric-light  plant,  for  which  bonds  lo  the  amount  of  $75,000 
were  voted.  The  installation  of  a  municipal  plant  will  be  abandoned  for 
the  present. 

EAGLE  LAKE,  MINN. — The  Consumers'  Power  Company,  it  is  re- 
ported, is  considering  the  question  of  submitting  a  proposition  to  this 
village  to  supply  electricity  for  lamps  and  motors.  It  is  proposed  to  ex- 
tend the  transmission  line  from  the  company's  plant  at  the  Rapidan 
dam,  near  Mankato. 

EVELETH,  MINN.- The  Council  is  reported  to  have  adopted  a 
resolution  to  call  an  election  to  submit  the  proposition  for  municipal 
ownership  of  a  light,  heat  and  power  plant  and  water-works  system  to 
a  vote. 

MAYNARD,  MINN.— At  an  election  held  recently  the  proposition  to 
issue  $5,000  in  bonds,  the  proceeds  to  be  used  for  the  installation  of 
an   electric-light   plant,   is  reported   to   have  been  carried.  ' 

MAZEPPA.  MINN.— The  Cily  Council,  it  is  stated,  is  considering  the 
question  of  installing  an  auxiliary  engine  in  the  municipal  electric- 
light  plant.      Either  a   steam   or   a   gasoline  engine   will    be   installed. 

MINNEAPOLIS,  MINN.— The  City  Council  is  reported  to  have  ac- 
cepted  the  proposition  offered  by  the  Minneapolis  General  Electric  Com- 
pany to  erect  and  maintain  137  ornamental  lamps  in  the  Bridge  Square 
district. 

MORTON.  MINN.— The  Wherland  Electric  Company,  of  Redwood 
Falls,  which  has  been  granted  a  franchise  to  supply  electricity  in  Frank- 
lin, it  is  reported,  contemplates  extending  its  transmission  tines  to  Morton 
in  the  spring. 

PINE  CITY,  MINN. — The  Eastern  Minnesota  Power  Company,  it  It 
reported,  is  extending  its  transmission  lines  to  Brahm,  Grasston,  Mora. 
North  Branch.  Harris.  Princeton,  Grandy  and   Isanti. 

PLUMMER,  MINN.— The  Battery  Company,  of  Milwaukee,  Wis.,  is 
reported  to  have  applied  for  a  franchise  to  install  an  electric-light  plant 
in  Plummer.  It  is  proposed  to  utilize  the  water-power  of  the  Clear- 
water River  to  operate  the  plant.         , 

SLEEPY  EYE.  MINN.— Bids  will  be  received  until  Dec.  5  by  H.  C. 
Peterson,  city  recorder,  for  one  60-kw  and  one  75kw.  three-phase.  60- 
cycle.   alternating-current  generator   with    field    rheostat   and   accessories. 

WASECA.  .MINN.— The  City  Council  has  authorized  the  Water  and 
Light  Board  to  enter  into  a  contract  with  the  Consumers'  Power  Com- 
pany, of  Mankato,  Mich.,  to  supply  electricity  to  operate  the  municipal 
electric  system  for  a  period  of  ten  years  at  the  rate  of  4  cents  per 
kw-hour;  also  to  operate  the  water-works  pump.  Bonds  have  recently 
been   issued   to   rebuild   the   distributing  and   lighting  system.     The  Con- 
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siinuTs'    Power   Company   is  erecting   a   transmission  line   from   its  plant 
.,!    .        K  i;  :  1  111    dam,   near    Mankato   to    its   plant   at   Cannon    Falls,   via 
I  itill  and  Northfield. 

;    MUUK,    NEB.— The    Ncbraskalowa   Public   Service   Company,    re- 
r«ani«d.    will    take    over   the   property    of   the    Beatrice    Electric 
y,    of   this   city,   and   eight   other   towns   in    Nebraska,    Iowa   and 
Dakota.     The  company  is  successor  to  the  Bullock  Public  Service 
•  on.pany  and   will  control   the   electric  systems   in   the  following  towns: 
Beatrice,   Blue  Springs,   Wymore.   Norfolk  and  Blair  in  Nebraska;   Mag- 
nolia,  Logan   and   Missouri   Valley  in   Iowa,   and   Fairfax,    S.    D.     E.    A. 
Bullock,   of  Norfolk,  Neb.,  is  president  of  the  company  and  Clyde  Bul- 
lock, of  Norfolk,  is  secretary. 

NORFOLK,  NEB. — The  proposition  to  issue  bonds  to  the  amount  of 
$75,000,  the  proceeds  to  be  used  for  the  installation  of  an  electric-light 
plant  and  water-works  system,  will  be  submitted  to  a  vote  at  an  election 
to  be  held  Dec.   12. 

VIRGINIA  CITY,  NEV.— The  County  Commissioners  have  granted  the 
Truckec  River  General  Electric  Company  a  franchise  to  erect  its  high- 
tension  transmission  line  across  Storey  County. 

DOVER,  N.  H. — The  City  Council  is  considering  the  question  of  in- 
stalling a  new  street-lighting  system.  It  is  proposed  to  replace  the  arc 
lamps  now  in  use  with  tungsten  lamps.  The  Twin  State  Gas  &  Electric 
Company,  which  furnishes  the  street-lighting  service,  has  agreed  to  in- 
stall tungsten  lamps  on  several  streets  for  demonstration  purposes.  W. 
G.  Meloon  is  manager  of  the  company. 

ATLANTIC  CITY,  N.  J. — Work  has  commenced  on  the  installation 
of  the  new  ornamental  li.chting  system  for  the  Boardwalk.  Ornamental 
lamp  standards  will  be  erected,  which  will  carry  festoons  of  incandes- 
cent lamps.  The  city  has  appropriated  $30,000  for  improvements  to  the 
system. 

ALBANY,  N.  Y. — The  Capital  City  Construction  Company,  of  Albany, 
N.  v.,  has  secured  the  contract  for  electric  wiring  the  state  hall,  at 
$2,8-M. 

HUDSON,  N.  Y.— The  Red  Hook  Light  &  Power  Company  has  ap- 
plied for  a   franchise  to   supply  electricity  in   Hudson. 

LEWISTON,  N.  Y.— The  Lewiston  &  Lake  Ontario  Shore  Power 
Company  has  applied  to  the  Public  Service  Commission,  Second  District, 
(or  permission  to  exercise  franchises  in  the  villages  of  Lewiston  and 
Younpstown  and  the  towns  of  Lewiston  and  Porter,  and  also  for 
authority  to  begin  construction  of  its  plant  and  distributing  system  to 
supply  electricity  for  lamps,  heat  and  motors.  The  company  proposes  to 
purchase  electricity  from  the  Niagara,  Lockport  &  Ontario  Power  Com- 
pany. Permission  is  also  asked  to  sell  $25,000  in  capital  stock,  the  pro- 
ceeds to  be  used  to  purchase  right-of-way,  erection  of  distribution  sys- 
tem,   etc.      Substations    will    be    located    in    Lewiston,    Voungslown    and 
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NEW  YORK,  N.  Y. — The  contract  for  installing  a  new  engine  and 
jicncrator  at  the  Manhattan  Street  Hospital,  Ward's  Island,  N.  Y.,  has 
been  awarded  to  Frost  &  Sheldon,  Albany,  N.  Y.,  for  $6,285.  Franklin 
B.  Ware,  of  .■Mbany,  N.  Y.,  is  state  architect. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  Joseph  Johnson,  fire 
commissioner,  until  Dec.  5  for  furnishing  material  and  labor  for  the  in- 
stallation of  a  complete  electric-lighting  system  in  the  quarters  of  engine 
company  No.  33,  located  at  42  and  44  Great  Jones  Street,  and  in  the 
quarters  of  engine  company  No.  33,  located  at  363  Broome  Street, 
borough  of  Manhattan.  Blank  forms  and  further  information  may  be 
obtained  and  plans  and  drawings  may  be  seen  at  the  office  of  the  Fire 
Department,    157   and    159   East   Sixty-seventh   Street,    Manhattan. 

SEI^CA  F.ALLS.  N.  Y. — Plans  are  being  considered  to  organize  a 
company  under  the  name  of  the  Seneca  Falls  Power  (company  for  the 
purpose  of  consolidating  the  water-powers  along  the  Seneca  River  in 
Seneca  with  the  object  of  establishing  a  central  power  plant.  The  com- 
pany will  be  composed  of  the  fifteen  power  owners  along  the  river  in 
Seneca  and  includes  all  the  large  manufacturing  establishments  in  the 
village.  The  only  expense  in  developing  the  water-power  will  be  the 
construction  of  one  large  power  house  in  case  one  large  lock  is  used,  or 
two  or  three  smaller  stations  if  a  larger  number  of  locks  are  utilized. 
It  is  .expected  that  the  construction  work  will  not  exceed  $100,000. 
Ernest  G.  Gould  is  interested  in  the  company.  M.  J.  Barnes,  engineer, 
has  been   making  investigations  in   connection   with  the  project. 

OXFORD,  N.  C. — The  Board  of  Town  Commissioners  has  granted  the 
North  State  Hydro-Electric  Company  a  franchise  to  supply  electricity 
in  Oxford.  Under  the  terms  of  the  franchise  the  company  agrees  to 
supply  electricity  for  lighting  the  streets  of  the  city  for  a  period  of 
twenty-three  years  and  five  months  at  the  rate  of  $60  per  arc  lamp 
per  year  and  incandescent  lamps  at  $18  each  per  year.  The  city  now 
pays  $75  per  lamp  per  year  for  arc  lamps  and  $35  each  per  year  for 
incandescent  lamps.  The  company  has  purchased  the  plant  and  holdings 
of  the  Oxford  Water  &  Electric  Company.  Charles  E,  Johnson,  of 
Raleigh.    X.    C.   is  president  of  the   company. 

SELM.-\,  N.  C. — .Arrangements  are  being  made  for  the  construction 
of  a  new  electric-light  plant  and  water-works  system  in  Selma. 

TRYOX,  N.  C— The  HokeHiU  Real  Estate  &  Investment  Company 
has  purchased  300  acres  of  land  and  has  an  option  on  5000  acres  near 
Tryon.  It  is  said  that  the  company  will  develop  the  property  for  resi- 
dential and  agricultural  purposes.  The  company,  it  is  reported,  pro- 
poses  to   construct   a   hydroelectric   power   plant   to  supply  electricity   for 


lamps  and  motors,  investigation  of  water-powers  is  being  made  byjl 
William  Farr,  of  Asheville,  N.  C,  and  F.  G.  Rogers,  of  Greenville,j| 
S.  C.,  engineers.  D.  M.  Hoke,  of  Greenville,  S.  C,  is  president  of  the]| 
company. 

MINOT,  N.  D. — The  City  Commissioners  are  reported  to  have  enteredl] 
into  a  contract  with  the  Consumers'  Power  Company  to  supply  eleo^|| 
tricity  to  light  the  city. 

PORTAL,  N.  D. — It  is  reported  that  negotiations  are  under 
between  the  officials  of  Bowbells  and  parties  interested  in  the  local 
electric-light  system  whereby  electricity  for  operating  the  system  in 
Portal    will    be    furnished    from    the     Bowbells    plant. 

CLEVELAND,  OHIO.— The  contract  for  the  construction  of  the  addi- 
tion to  the  municipal  electric-light  plant  has  been  awarded  to  D.  W, 
McGrath  for,  $5,294.     H.  S.  Holton  is  director  of  public  service. 

CLEVELAND,  OHIO. — A  resolution  has  been  introduced  in  the  City 
Council  recommending  the  installation  of  a  municipal  conduit  system. 
It  is  proposed  that  the  city  build  the  system  and  rent  space  to  all  tele- 
phone, telegraph  and  electric  lighting  companies.  Some  time  ago  the 
Council  passed  ordinances  requiring  the-  companies  to  place  all  their 
wires  underground,  stipulating  that  a  certain  number  of  miles  be  put 
in  conduits  each  year.  It  is  said  that  the  companies  are  not  living  up 
to  the  provisions  of  the  ordinance. 

CONVOY,  OHIO. — At  an  election  held  Nov.  7  the  proposition  to  con- 
struct an  electric-light  plant  to  be  owned  and  operated  by  the  munici- 
pality was  carried.    W.  F.  Henney  is  village  clerk. 

EAST  YOUNGSTOWN,  OHIO.— The  Mahoning  &  Shenago  Railway  & 
Light  Company  has  been  granted  a  franchise  by  the  Village  Council  to 
double-track  its  car  line  through   East  Youngstown  to  the  village  limits. 

HOOD  RIVER,  ORE.— The  City  Council  has  granted  the  Hood  River 
Railway  &  Power  Company  a  ten-year  contract  for  lighting  the  streets 
of  the  city.  The  Pacific  Power  &  Light  Company  has  the  present  con- 
tract. It  is  understood  that  new  company  has  made  a  great  reduction 
in  the  price  for  the  service. 

McMINNVILLE,  ORE.— Bids  will  be  received  by  the  city  of  McMinn" 
ville  until  Dec.  3  for  the  sale  of  bonds  to  the  amount  of  $30,000,  the 
proceeds  to  be  used  for  improvements  to  the  water  and  light  systems. 
A.,  C.  Chandler  is  city  recorder. 

PORTLAND,  ORE.— The  City  Council  has  granted  the  Portland  Rail- 
way, Light  &  Power  Company  a  franchise  to  extend  its  electric  railway 
on   Sandy  Boulevard  from   East  Seventy-second   Stieet  to  the   city  limits. 

PORTLAND,  ORE.— The  e-xecutive  board  has  authorized  the  city  au- 
ditor to  advertise  for  bids  for  lighting  the  streets  of  the  city,  which  are 
not  now  served  by  the  lighting  system  of  the  Portland  Railway,  Light  & 
Power  Company.  Under  the  contract  which  the  company  holds  with  the 
-city  it  refuses  to  make  extensions  for  lamps  more  than  1200  ft.  beyond 
the  present  installations.  It  is  said  that  the  Mount  Hood  Railway  & 
Power  Company  will  submit  proposals  to  light  the  districts  not  covered 
by  the  present  contract. 

WOODVILLE,  ORE.— The  Rogue  River  Electric  Company,  of  Med- 
ford.  Ore.,  is  reported  to  have  secured  a  contract  to  install  an  electric- 
light  plant  in  Woodville. 

ALLENTOWN,  P.A.— The  City  Council  has  granted  the  Lehigh  Valley 
Transit  Company  a  franchise  to  build  an  electric  railway  from  Eighth 
Street  and  Hamilton  Street  across  the  Eighth  Street  Bridge  to  Ninth 
Street  and  thence  fo  the  city  limits. 

CHURCHVILLE,  PA.— The  citizens  of  Churchville  and  Richboro 
arc  negotiating  with  the  Philadelphia  Suburban  Gas  &  Electric  Com- 
pany, of  Wyncote,  Pa.,  to  extend  its  system  to  this  section  to  supply 
electricity  for  lamps  and  motors  to  these  towns.  The  plant  of  the  com- 
pany  is   located  near   the  Jenkintown   station. 

GREENSBUEG,  PA.— Preparations  are  being  made  by  the  West  Penn 
Electric  Company  to  extend  its  transmission  lines  from  Greensburg  to 
Saltsburg  and  New  Alexandria.  The  Saltsburg  Electric  Company  and  the 
New  Alexandria  Company,  recently  incorporated  as  subsidiary  companies 
of  the  West  Penn  Electric  Company,  have  been  granted  franchises  by  the 
boroughs  of  Saltsburg  and  New  Alexandria  to  supply  electricity  for  lamps 
and  motors. 

PITTSBURGH,  P.\. — An  ordinance  has  been  introduced  to  the  City 
Council  granting  a  francihse  to  the  Keystone  Light  Company,  which  has 
applied  for  permission  to  extend  its  transmission  lines  from  the  North 
Side  to  the  wards  in  the  old  city  of  Pittsburgh.  The  ordinance  provides  I 
for  a  maximum  charge  of  4  cents  per  kw-hour  for  electricity  and  the! 
payment  of  214  cents  of  its  gross  earnings  to  the  city. 

WILLIAMSPORT,  P.\. — The  electric-lighting  and  steam-heating  plant 
and  laundry  building  at  the  Williamsport  Hospital  was  destroyed  by  fire 
recently,  causing  a  loss  of  about  $30,000. 

HONEA  P,.\TH,  S.  C— The  Board  of  Public  Works  is  reported  to 
have  awarded  the  contract  for  the  construction  of  the  proposed  electric- 
light  plant  and  water-works  system  to  Cothran  &  Cothran,  of  Green- 
wood, S.  C,  engineers,  to  cost  approximately  $50,000.  John  F.  Monroci 
is    chairman    of    board. 

FREEM.\N,  S.  D. — It  is  reported  that  it  is  proposed  to  organize 
operative   company    for   the    purpose    of    installing   an    electric-light   plant 
in  Freeman. 

WOONSOCKET,  S.  D.— T'.,c  ^-'y  Council  has  granted  the  Shulei 
Electric   Company   a  franchise   to  construct  and   operate   an   electric-lighl 
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plant  in  Woonsocket.  The  slreetligliting  system  will  include  about  forty 
lamps.  The  company  will  establish  a  twenty-four-hour  service  and  will 
supply  electricity  at  the  following  rates:  For  the  first  25  kw-hours,  18 
i-ents  per  kw-hour;  from  25  to  50  kw-hours,  17  cents;  from  50  to  75 
kw-hours,  16  cents,  and  above  75  kw-hour?,  IS  cents. 

JELLICO,  TENN.— Preparations  arc  being  made  by  the  Jellico  Elec- 
tric Light,  Heat  &  Power  Company  for  extensive  improvements  and 
extensions  to  its  plant,  including  the  installation  of  a  direct-connected 
unit  of  300  hp.  consisting  of  engine  and  generator.  Contract  has  been 
awarded  for  the  erection  of  smokestack  103  ft.  high,  4  ft.  6  in.  in 
diameter.     .A   200-hp  boiler  was  recently  installed   in  the   plant. 

TRENTON,  TEN.\.— The  contract  for  construction  of  a  municipal 
electric-light  plant  and  water-works  system  has  been  awarded  to  the 
.Mien  Engineering  Company,  of  Memphis,  Tenn.,  for  $17,233.  R.  C. 
Houston,    1534   Exchange   Building,  Memphis,  Tenn.,   is  engineer. 

D.'XLL.-X.S,  TEX. — The  capital  stock  of  the  Dallas  Automatic  Telephone 
Company  has  been  increased  from  $500,000  to  $700,000. 

FOUT  WORTH,  TEX.— The  Forth  Worth  Southern  Traction  Company 
is  planning  to  erect  three  new  substations,  to  be  equipped  with  rotary 
converters,  alternating-current  and  direct-current,  step-down  transform- 
ers, switchboards,  etc. 

FORT  WORTH,  TEX.— The  Northern  Texas  Electric  Company  is 
offering  $3,500,000  in  capital  stock  and  $5,500,000  in  bonds,  the  proceeds 
to  be  used  for  extensions  and  improvements  to  its  system.  The  com- 
pany is  a  holding  comjiany  and  owns  the  stock  of  the  Northern  Texas 
Traction  Company,  which  operates  street  railways  in  Forth  Worth,  Tex., 
and  also  an  interurban  electric  railway  between  this  eity  and  Dallas,  a 
distance  of  33  miles.  The  Northern  Texas  Electric  Company  also  owns 
the  Fort  Worth  Southern  Traction  Company,  which  is  constructing  an 
electric    railway    from    Fort    Worth    to    Cleburne,    30    miles    distant. 

GALVESTON,  TEX. — The  Cities  Service  Company  has  announced  the 
purchase  of  the  plant  and  holdings  of  the  Brush  Electric  Light  &  Power 
Company,  of  Galveston,  Tex.,  %vhich  was  controlled  by  the  Galveston  Gas. 
Company.  It  is  understood  that  the  price  paid  for  the  property  was 
about  $1,500,000.  In  the  issue  of  Nov.  11  this  plant  was  reported  to 
have  been  sold  to  the  Newman  interests  of  New  Orleans,  La. 

HAMLIN,  TEX.— The  Hamlin  Electric  Light  &  Power  Company,  re- 
cently incorporated,  is  reported  to  be  planning  to  establish  a  plant  in 
Hamlin,    to    cost    approximately    $10,000. 

LAREDO,  TEX. — ^The  Laredo  Electric  Railway  Company  is  contem- 
plating the  purchase  of  a  gas  engine  direct-connected  to  a  400-kw,  2300- 
volt  generator. 

BURLINGTON,  VT.  —  The  Electric  Light  Commissioners  have 
awarded  the  contract  for  the  installation  of  a  new  750-kw  turbo-generator 
set  and  condenser  in  the  municipal  electric-light  plant  to  the  Westing- 
house  Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa.,  for 
$20,500.  The  city  is  to  furnish  the  foundation  and  the  intake  water  pipe 
from  the  lake.  The  cost  of  building  the  foundation  and  the  intake  pipe 
is  estimated  at  about   $3,000,   making  the  total   cost  about  $24,000. 

CENTRALIA,  WASH.— Machinery  has  been  received  for  the  new 
power  plant  of  the  Centralia  Light  &  Traction  Company.  Arrangements 
h.ivt  been  made  with  the  Eastern  Railway  &  Lumber  Company  to  supply 
slcam  to  operate  the   new  plant. 

EPHR.\T.\,  W.-\SH. — A  company  is  being  organized  under  the  name 
of  the  Ephrata  Electric  Company  for  the  purpose  of  building  an  electric 
plant  to  furnish  electricity  for  lighting  the  city.  Work  will  soon  begin 
on  construction  of  the  proposed  plant.  The  capital  stock  of  the  com- 
pany  is   placed   at  $10,000. 

SEATTLE,  WASH.— The  new  power  plant  of  the  Pacific  Coast  Power 
Company  at  Derringer,  on  Lake  Taps,  near  Auburn,  was  placed  in 
service  on  Nov.  11.  Electricity  generated  at  the  plant  has  been  con- 
tracted for  by  the  Seattle  Electric  Company,  for  distribution  in  Seattle, 
affording  the  company  two  hydroelectric  generating  plants,  the  other  be- 
ing located  at  Electron.  The  Seattle  company  has  closed  down  its  steam 
generating  plant  at  Georgetown,  as  well  as  its  steam  plant  on  Post 
Street;  the  latter  will  be  held  for  service  in  case  of  emergency.  Through 
permission  granted  by  the  Public  Service  Commission  of  Washington 
the  Seattle  Electric  Company  has  reduced  the  price  for  electricity  for 
lamps  in  Seattle,  to  take  effect  immediately.  Under  the  new  schedule  the 
rates  are  as  follows:  For  the  first  60  kw-hours,  7  cents  per  kw-hour  and 
all  consumed  above  that  amount  4  cents  per  kw-hour,  with  a  minimum 
charge  of  $1  per  month.  Under  the  old  schedule  the  rates  were  9'A 
cents  per  kw-hour  for  the  first  20  kw-hours,  S'A  cents  for  the  second 
20  kw-hours,  7 'A  cents  for  the  third  20  kiv-hours  and  5  cents  for  all 
over  60  kw-hours,  with  a  discount  of  10  per  cent  for  prompt  payment. 
The  new  rates  are  the  same  as  those  charged  by  the  municipal  electric 
plant. 

ERILLION,  WIS.— The  contract  for  the  installation  of  an  electric-light 
and  power  system  in  the  plant  of  the  Brillion  Iron  Works,  in  Brillion, 
has  been  awarded  to  tlie  Acker  Electrical  Company,  of  Sheboygan,  Wis. 
The  equipment  includes  a  generator  and  oil  engine,  one  20-hp  motor  and 
five  5hp  motors  and  switchboard.  The  plant  will  be  equipped  with  tung- 
sten lamps. 

HATFIELD,  WIS. — It  is  reported  that  the  La  Crosse  Water  Power 
Company,  of  La  Crosse,  Wis.,  has  been  granted  permission  by  Judge 
Sanborn,  at  Madison.  Wis.,  to  repair  the  i5amaged  portion  of  the  dam 
r'   Hatfiel'J.     Tne  cost   of   the   work  is   estimated   at   $150,000. 


MERRILL,  WIS.— Plans  are  being  considered  by  the  Merrill  Railway 
&  Lighting  Company  for  extending  its  railway  system  to  Lake  \'iew. 
The   company    is  considering  the   trackless   trolley   system. 

MILWAUKEE,  WIS. — The  contract  for  a  condenser  for  a  garbage 
incinerator  in  the  Third  Ward  has  been  awarded  to  the  Westinghousc 
Machine  Company,  of  Pittsburgh,  Pa.  The  Allis-Chalmers  Company,  of 
Milwaukee,  Wis.,  secured  the  contract  for  turbine  and  auxiliary  appar- 
atus.     Total    cost    of   contract    awarded    is    $15,092. 

NEEN.AH,  WIS. — Preparations  are  being  made  by  the  Wisconsin  Trac- 
tion, Light,  Heat  &  Power  Company  to  supply  electricity  for  lamps  and 
motors  in  West  Neenah. 

SUPERIOR,  WIS. — The  contract  for  construction  of  the  power  sta- 
tion of  the  Great  Northern  Power  Company  in  this  city  has  been 
awarded  to  Emil  Sedlachek,  of  Superior.  The  new  station  will  be  lo- 
cated at  the  corner  of  Logan  Avenue  and  Twenty-eighth  Street  and  will 
be  60  ft.  X  40  ft.  .\  new  transmission  line  along  the  Wisconsin  side 
of  the  St.  Louis  River  from  the  hydraulic  power  plant  at  Thomson 
to  Superior  will  also  be  erected.  The  new  power  station  will  supply 
power  for  both  Superior  and  Duluth  in  case  of  accident  to  the  line 
on   the   Duluth  side  of  the  river. 

TWO  RIVERS,  WIS. — The  City  Council  is  contemplating  increasing 
the  output  of  the  municipal  electric-light  plant  and  water-works  sys- 
tem.    The  cost  of  the  work  is  estimated  at  about  $25,000. 

WEST  SALEM,  WIS.— The  village  of  West  Salem  has  petitioned 
the  Wisconsin  Railroad  Commission  to  issue  a  declaration  of  con- 
venience and  necessity  which  would  give  the  right  to  another  lighting 
company  to  operate  in  West  Salem.  The  present  plant  is  considered 
inadequate    to    supply    the    service    required. 

CHEYENNE,  WYO.— The  property  of  the  Cheyenne  Electric  Railway 
Company,  with  a  twenty-two-year  franchise,  has  been  purchased  by  an 
Eastern  syndicate,  headed  by  \V.  J.  Barker,  president  of  the  Northern 
Colorado  Power  Company,  of  Denver,  Col.  The  price  paid  for  the  system 
is  understood  to  be  about  $115,000. 

BASSANO,  ALTA.,  CAN.— The  Bassano  Electric  Power  &  Traction 
Company  has  awarded  a  contract  to  Gorman,  Clancy  &  (irindlcy  for 
the  construction  of  power  house  and  electric  railway  from  Bassano  to 
the  large  Canadian  Pacific  Railroad  irrigation,  5  miles  in  length.  Orders 
have  been  placed  for  material  for  the  railway.  S.  E.  Whiting,  of 
Itassano,  is  interested  in  the  traction   company. 

EDMONTON,  ALTA.,  CAN.— Plans  are  being  considered  by  the 
City  Commissioners  for  extensions  and  improvements  to  the  electric- 
lighting  system. 

INNISFAIL,  ALTA.,  CAN.— The  Council  is  reported  to  be  contem- 
plating the   installation   of   an   electric-light   plant   in   Innisfail. 

LETHBRIDGE,  ALTA.,  CAN.— Bids  are  being  asked  by  the  City 
Commissioners  for  additional  equipment  for  the  power  plant  of  the  mu- 
nicipal tramway  system  in  Lethbridge. 

LETHRIDGE,  ALTA.,  CAN.— By-laws  appropriating  $450,000  for  the 
installation  of  a  street-railway  system  in  Lethbridge  next  year  will  be 
submitted  to  the  ratepayers  at  an  election  to  be  held  Dec.  11.  Of  the 
proceeds  $300,000  will  be  used  for  the  construction  of  the  street  rail- 
way and  the  remaining  $150,000  will  be  utilized  for  extensions  to  the 
power  plant.  If  the  propositions  are  carried  contracts  for  the  work  will 
be  awarded  early  in  the  year. 

KAMLOOPS,  B.  C,  CAN.— In  the  report  submitted  by  Dutcher  & 
Maxwell  to  the  City  Council  in  regard  to  the  proposed  hydroelectric 
power  plant  on  Barrier  River,  it  is  estimated  that  2000  hp  could  be 
developed  at  a  cost  of  $190,000. 

VANCOUVER,  B.  C,  CAN. — The  contract  for  construction  of  a  water- 
power  plant  on  Punledge  River,  Vancouver  Island,  for  the  Canadian 
Collieries,  of  Dunsmuir  has  been  awarded  to  Grant,  Smith  &  Company, 
of  Vancouver,  at  $500,000.  The  proposed  plant  will  develop  about 
12,000  hp,  which  will  be  utilized  for  the  company's  railway  and  mines. 

VIRDEN,  M.\N.,  CAN.— The  Mayor  and  Town  Council  would  like 
to  receive  propositions  for  the  installation  and  maintenance  of  an  elec- 
tric light  and  power  plant  within  the  limits  of  the  town.  Further  infor- 
mation may  be  obtained  on  application  to  .T.  F.  C.  Menlove,  secretary  and 
treasurer. 

ST.  JOHN,  N.  B.,  C.\N. — It  is  understood  that  an  agreement  has 
been  reached  between  the  Council  committee  and  the  St.  John  Railway 
Company  which  provides  for  a  substantial  reduction  in  the  rates  for 
electrical  service  now  charged  by  the  company.  Under  the  new 
schedule  the  rates  for  energy  for  motors  are  said  to  be  as  follows: 
For  less  than  5  hp,  $65  per  horse-power  per  year;  from  25  to  30  hp, 
$50;  from  30  to  100  hp,  $42.50;  100  to  200  hp.  $40;  aBove  200  hp, 
$37.50.  For  electricity  for  lamps  the  rate  is  13^  cents  per  kw-hour 
up  to  1000  kw  and  10  cents  for  all  above  that  amount,  with  a  discount 
of  25   per  cent  in  both  cases. 

DARTMOUTH,  N.  S.,  CAN.— The  property  of  the  Dartmouth  Gas, 
Electric  Light,  Heating  &  Power  Company  is  reported  to  have  been  pur- 
chased by  F.  B.  McCurdy  &  Company.  It  is  expected  that  the  property 
will  be  taken  over  by  the  Nova  Scotia  Power  Company,  whose  plant  will 
be  located  on  the  Mersey  River,  80  miles  from  Halifax.  The  price  paid 
for  the  plant  is  understood  to  be  abojit  $75,000. 

H.'\RRISTON,  ONT.,  C.^N. — Plans  are  being  considered  for  the  instal- 
lation of  an  electric  street-lighting  system  in  Harris'ton.  The  proposition 
will  probably  be  submitted  to  a  vote  of  the  ratepayers. 
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KINGSTON,  ONT.,  CAN.— The  proposition  10  secure  elecincal  eiier.ey 
from  the  transmission  system  oi  the  Hydroelectric  Power  Commission 
for  the  city  of  Kingston  will  be  submitted  to  the  ratepayers  at  an  elec- 
tion to  be  held  in  January. 

LINDSAY,  ONT..  CAN.— Surveys  are  being  made  for  an  electric 
railway  to  connect  Port  Hope.  Peterboro,  Omemee.  Lindsay  and  Orillia. 
It  is  planned  to  connect  the  proposed  railway  at  Port  Hope  with  a  line 
from  Montreal  to  Toronto.  Electricity  for  operating  the  proposed  sys- 
tem may  be  obtained  from  Niagara  Falls.  The  Canadian  Northern  Rail- 
way Company  is  reported  to  be  interested  in  the  project. 

LONDON.  ONT.,  CAN. — The  farmers  of  London  Township  are  con- 
templating securing  electrical  service  from  the  Hydroelectric  Power 
Commission.  A  petition  lias  been  presented  to  the  commission  to  submit 
prices  for  the  service. 

LONDON,  ONT.,  CAN.— The  London  &  Lake  Erie  Railway  Company 
has  appointed  a  committee  to  confer  with  the  Hydroelectric  Power  Com- 
mission to  secure  estimates  of  cost  of  energy  from  the  transmission  sys- 
tem of  the  commission  to  operate  an  electric  railway  between  London 
and    Port    Stanley. 

LONDON.  ONT.,  CAN. — It  is  reported  that  preparations  are  being 
made  for  the  construction  of  the  radial  railway  between  London  and 
Samia.  Plans,  it  is  said,  are  being  prepared  for  the  construction  of  a 
large  hydroelectric  nlant  on  the  Aux  Sables  River  at  Rock  Glen,  in  West 
Williams  Township.  It  is  proposed  to  build  an  80ft.  dam  which,  it  is 
understood,  will  be  erected  at  a  point  where  there  is  already  a  natural 
waterfall  that  has  been  utilized  for  water-power  purposes  to  operate  mills 
in  the  township. 

SUDBURY,  ONT.,  CAN. — The  City  Council  has  granted  Louis  La 
Forest  a  franchise  to  build  an  electric  railway  to  Copper   Cliff. 

WELLAND,  ONT.,  CAN.— The  City  Council  is  negotiating  with  the 
Welland  Electrical  Company  with  a  view  of  purchasing  the  plant  to 
be  owned  and  operated  by  the  municipality.  If  the  system  is  taken  over 
by  the  city,  electricity  for  operating  it  will  be  secured  from  the  Hydro- 
electric   Commission    transmission    system. 

MONTREAL,  QUE.,  CAN. — The  Montreal  &  Southern  Counties  Rail- 
way Company  is  building  an  extension  from  McGill  Street,  Montreal,  to 
Richelieu,  14  miles  from  St.  Lambert.  The  company  is  also  making 
preparation.-  for  the  construction  of  a  railway  from  St.  Lambert  to 
Waterloo,   3   distance   of  69  miles,   during    1912. 


New  Industrial  Companies. 


THE  BUFFALO  MOTO  VEHICLE  SERVICE  COMPANY,  of  Buffalo, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  W.  R. 
Huntley,  J.  H.  Vail  and  C.  R.  Huntley,  of  Buffalo,  N.  Y.  The  company 
proposes  to  manufacture,  repair  and  deal  in  motor  vehicles. 

THE  COPEMAN  ELECTRIC  STOVE  CO.MPANY  OF  MISSOURI, 
of  St.  Louis,  Mo.,  has  been  incbrporated  with  a  capital  stock  of  $30,000 
by  Allan  Kannedy,  C.  A.  Tiles  and  John  F.  Carr.  The  company  pro- 
poses to  buy  and  deal  in  patents,  electrical   devices,  etc. 

THE  ELECTRIC  APPLIANCE  COMPANY,  of  Chicago,  111.,  has  been 
incorporated  by  William  Low,  Thomas  Stacey  and  William  B.  Walrath. 
The  company  is  capitalized  at  $60,000  and  proposes  to  manufacture  and 
deal  in   electrical  apparatus,  appliances,  etc. 

THE  GENER.ATING  LIGHT  &  MOTOR  COMPANY,  of  Camden, 
N.  J.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $125,000 
for  the  purpose  of  manufacturing  machinery,  motors,  etc.  The  incor- 
porators are:  J.  J.  Brady,  F.  West,  of  Philadelphia.  Pa.,  and  G.  D. 
Connelly,  of  Camden,  N.  J. 

THE  GREATER  NEW  YORK  TRANSIT  BUILDING  COMPANY, 
of  New  York,  N  \'..  has  been  incorporated  by  C.  T.  Harvey,  R.  B. 
Holton,  and  R.  S.  Harvey,  of  New  York,  N.  Y.  The  company  is 
capitalized  at  $50,000  and  proposes  to  construct  electric  railways,  elevated 
railroads,  etc. 

GURLITT-BRAUN-DAVIS  CORPOR.\TION,  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $25,000  for  the 
purpose  of  manufacturing  and  dealing  in  motor  vehicles,  etc.  The  in- 
corporators arc;  H.  Gurlitt,  D.  S.  Davis,  Jr.,  and  V.  C.  Bogardus,  of  New 
York,   N.   Y. 

THE  KOOTENAI  POWER  CONSTRUCTION  COMPANY,  of  Wil- 
mington, Del.,  has  filed  articles  of  incorporation  under  the  laws  of  the 
State  of  Delaware  with  a  capital  stock  of  $600,000.  The  incorporators 
are:  W.  J.   Maloney  and  N.   P.  Coffin,   of  Wilmington,   Del. 

THE  MARINE  ELECTRIC  COMPANY,  of  Louisville,  Ky.,  has  been 
incorporated  by  E.  C.  Thirwell,  H.  A.  Tepel  and  C.  G.  Thirwell.  The 
company  is  capitalized  at  $5,000  and  purposes  to  operate  a  machine  shop 
for  electrical   repairs. 

THE  ERNEST  H.  MEEKb  ELECTRICAL  COMPANY,  of  Norfolk, 
Va.,  has  been  incorporated  with  a  capital  stock  of  $30,000  for  the  pur- 
pose of  doing  a  general  electrical  supply  business.  The  officers  are: 
Ernest  H.  Meeks,  president;  J.  J.  Collins,  vice-president,  and  E.  T. 
Meeks,  secretary  and  treasurer. 

THE  METEOR  AUTOMOBILE  COMPANY,  of  Mount  Vernon,  N.  Y., 
has   been   incorporated    with    a    capital    stock    of    $50,000    to   manufacture 


motors,  engines,   motor   vehicles,   etc.,   by   F.   A.    Kateley,   A.    F.   Gescheidt 
and  J.    Emmeluth,   of  Mount   Vernon,   N.   Y. 

THE  MORGAN  STEEL  JACKET  REINFORCED  BUILDING  FOUN- 
DATION COMPANY,  of  East  Orange,  N.  J.,  has  been  incorporated 
by  C.  G.  Geyer,  F.  E.  Ruggles  and  L.  Matthews,  all  of  Eastr  Orange 
The  company  is  capitalized  at  $125,000  and  proposes  to  do  a  general 
mechanical   and  electrical   engineering  business. 

THE  MOTOR  STARTING  COMPANY  has  filed  articles  of  incor- 
poration under  the  laws  of  the  State  of  Delaware  with  a  capital  stock 
of  $1,000,000.  The  incorporators  are:  L.  E.  Wales,  of  Wilmington, 
Del.;  L.   E.   Rcplogle  and  L.  W.  Cooper,  of  Indianapolis,   Ind. 

THE  NATIONAL  CONDUIT  MACHINE  COMPANY,  of  San  Fran- 
cisco, Cal.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  H. 
R.   Berry,  J.   C.   Campbell  and   G.   E.  Weaver. 

THE  NEW  ERA  MANUFACTURIIG  COMPANY,  of  Jersey  City,  N. 
J.,  has  been  incorporated  by  W.  W.  Bender,  H.  O.  Coughlan,  of  New 
Y'ork,  N.  Y.,  and  H.  T.  Lette,  of  New  York,  N.  Y.  The  company  is 
capitalized  at  $125,000  and  proposes  to  manufacture  electric  stoves,  sad- 
irons, kitchen  utensils,  etc. 

THE  PAUIS  AUTO  STARTER  COMPANY,  of  Paris,  111.,  has  been 
incorporated  by  Frank  C.  Fishback,  E.  B.  Brooks  and  Paul  P.  Shutt. 
The  company  is  capitalized  at  $10,000  and  proposes  to  manufacture  elec- 
tric starters,  automobile  devices,  etc. 

THE  PERFECTION  STORAGE  BATTERY  &  LIGHTING  COM- 
PANY, of  Chicago,  111.,  has  been  granted  a  charter  with  a  capital  stock 
of  $50,000  to  deal  in  electric  generators,  automobile  appliances,  etc.  The 
incorporators  are:  Carl  E.  Winters,  George  B.  Lyons  and  John  W.  Hake. 
THE  SORENSEN  SMOKE  CONSUMER  COMPANY,  of  Jersey  City, 
N.  J.,  has  been  incorporated  by  Charles  E.  Johnson,  Olaf  Anderson  and 
Charles  Orenson,  all  of  15  Exchange  Place,  of  Jersey  City,  N.  J.  The 
company  is  capitalized  at  $50,000  and  proposes  to  manufacture  smoke 
consumers  and  fuel  economizers. 

THE  STANDARD  BOILER  WATER  PURIFIER  COMPANY  has 
filed  articles  of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $50,000.  The  incorporators  are:  G.  W.  Weller, 
Jr.,  H.  Knock  and  M.  J.  Dain,  of  Pittsburgh,  Pa. 

THE  THERAPEUTIC  LAMP  COMPANY,  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufacturing  electric  lamps,  appliances,  etc.  The  incorporators  are; 
W.  A.   Soles,  M.  C.  Worth  and  J.  Becker,  of  New  York,  N.  Y. 

THE  TUNGSTEN  ELECTRIC  SIGN  &  SCENE  COMPANY,  of 
Mansfield,  Ohio,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
George  11.    Lowrey   and   others. 

TURK  &  BROWN,  INC.,  of  Rochester,  N.  Y.,  has  been  incorporated 
by  S.  H.  Brown,  Alfred  H.  Brown,  both  of  139  Park  Avenue,  Rochester, 
N.  Y.,  and  John  F.  Turk,  252  Main  Street,  Hornell,  N.  Y.  The  com- 
pany is  capitalized  at  $10,000  and  proposes  to  manufacture  motors, 
engines,  machinery,   vehicles,   etc. 

THE  UNITED  ELECTRIC  SUPPLY  COMPANY,  of  Marion,  Ohio, 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $10,000.  The 
incorporators  are  A.  J.  Berry  and  others. 

THE  UNITED  HYDRO-ELECTRIC  POWER  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000  for 
the  purpose  of  doing  a  general  contracting  business  and  electrical  work 
of  all  kinds.  The  incorporators  are:  F.  B.  Schanne.  F.  M.  Livingston, 
of  New  York,  N.  Y.,  and  J.   C.  Williams,  of  Brooklyn,  N.  Y. 

THE  WISHART-DAYTON  AUTO  TRUCK  COMPANY,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $25,000  to 
manufacture  motor  vehicles.  The  incorporators  are:  R.  A.  Inch,  S.  E. 
Wishart  and  J.   B.   Smith,  of  New  York,  N.  Y. 


New  Incorporations. 


■  I.OS  ANGELES.  CAL.— The  Appleton  Land,  Water  &  Power  Com- 
liany  has  been  incorporated  with  a  capital  stock  of  $300,000  by  E.  N. 
Creenleaf,   li.   M.   Brown,   .Ji.   G.   Stepper  and  others. 

FLORENCE.  COL. — Articles  of  incorporation  have  been  filed  for  the 
Fremont  &  Interurban  Railway  Company  with  a  capital  stock  of  $125,000 
by  D.  F.  Foot,  J.  V.  McCandless,  H.  A.  Hicks,  Charles  Roach  and  W. 
K.  Hurd.  The  company  proposes  to  build  interurban  railways  ex- 
tending from  Florence  to  Rockvale,  Williamsburg,  Coal  Creek,  Lincoln 
Park,  Portland,  Hardscrabble  irrigation  district  and   Concrete. 

WTLMINGTON,  DEL.— The  British- American  Light,  Heat  &  Power 
Company  has  filed  articles  of  incorporation  under  the  laws  of  the 
State  of  Delaware,  The  company  is  capitalized  at  $6,000,000  and  the 
incorporators  are:  N.  P.  Coffin,  E.  E.  McWhinney  and  W.  J.  Maloney, 
of   Wilmington,    Del. 

SALMON,  IDAHO.— The  Lemhi  Power  Company  has  filed  articlei 
of  incorporation  with  a  capital  stock  of  $76,000.  The  company  pro- 
poses to  operate  in  Lemhi  County.  The  officers  are:  C.  L.  Mac- 
Kcnzie,  president;  Edward  Riggs,  vice-president,  and  Ralph  Irwin, 
secretary. 

WALLACE,  IDAHO.— The  Long  Valley  Light  &  Power  Company  has 
been    incorporated    with    a    capital    stock   of    $100,000   to    build   a    hydro- 
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electric  power  plant  on  the  North  Fork  of  tlie  Payette  River,  to  develop 
about  436S  hp.  The  company  proposes  to  supply  electricity  for  lamps 
and  motors  in  Rosebury,  Crawford,  Lardo  and  Thunder  City.  Walter 
1.:.  Clark,  of  the  Bunker  Hill  &  Sullivan  Mining  Company,  of  Wardner, 
Idaho,   is  president   of  the  company. 

SHERID.\.\.  IXD.— The  Sheridan  Water,  Light  &  Heat  Company  has 
tiled  articles  of  incorporation  with  a  capital  stock  of  $100,000.  The 
incorporators  are:  J.  L.  Vickery,  Perley  Weaver,  J.  A.  Branson,  J.  G. 
.Antrim   and   Fred    Reauchamp. 

CEXTR.-\L  CITY,  I.\. — The  Wapsipinicon  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $30,000  by  Fred  J.  Cross,  Andrew 
Kasper  and   Oscar  R.   Barber. 

NEW  ORLEANS,  LA. — Articles  of  incorporation  have  been  61ed  for 
the  El  Salto  Power  Company  with  a  capital  stock  of  $300,000  by  Monte 
M.  Lemann  and  David  W.  Pipes,  Jr. 

PORTLAND,  MAINE.— The  Western  Washington  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $25,000  to  acquire  water- 
powers  and  lands,  etc.,  in  the  State  of  Washington  and  elsewhere. 
C.  M.  Drummond  is  president  and  W.  B.  Drummond  treasurer,  both  of 
Portland,    Maine. 

PORTLAND,  MAINE.— The  Western  Utilities  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $500,000  to  construct  and 
operate  a  plant  for  the  generation  of  gas  and  construct  dams,  etc.,  for  the 
production  of  power  of  all  kinds.  C.  E.  Eaton  is  president  and  T.  L. 
Crottau   treasurer,  both  of   Portland,   Maine. 

BL'CKLEV.  MICH. — .Articles  of  incorporation  have  been  filed  for  the 
Duck  Lake  Power  Company  by  Harlin  Brown,  David  E.  Wynkoop  and 
Ralph  Wynkoop.  The  company  is  capitalized  at  $16,000  and  proposes 
to  supply  electricity  in  the  villages  of  Buckley,  Sherman  and  Mesick, 
where  franchises  have  been  secured.  The  company  owns  140  acres 
of  land  at  the  outlet  of  Duck  Lake,  where  it  has  established  a  hydro- 
electric   plant. 

RENO,  NEV. — Articles  of  incorporation  have  been  filed  for  the 
Nevada  Valley  Power  Company  with  a  capital  stock  of  $2,500,000. 
The  company  proposes  to  build  a  hydroelectric  power  plant  on  the 
Truckee  River  to  develop  about  4000  hp.  The  directors  are:  A.  D. 
Ayers,   H.   B.   Danforth,   A.   A.   Smith,   of  Reno,   Nev.,  and  others. 

JERSEY  CITY,  N.  J.— The  Panama  Tramways  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $750,000  to  construct  and 
operate  tramways  in  the  Republic  of  Panama.  The  incorporators  are: 
L.  H.  Gunther,  B.  S.   Mantz  and   T.   R.   Turner,  all   of  Jersey  City,   N.  J. 

LAKEWOOD,  N.  Y.— The  Western  New  York  Electric  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $10,000.  The  company 
proposes  to  operate  in  the  villages  of  Lakewood,  Ashville,  Panama, 
Celoron  and  Falconer  and  the  towns  of  Busti,  Harmony  and  Ellicott. 
The  directors  are:  -■Mbert  S.  Price,  Frank  W.  Bullock,  George  L. 
Maltby.  William  H.  Reynolds,  Almet  N.  Broadhead,  Sheldon  B.  Broad- 
head   and   William   A.    Broadhead,  of  Jamestown. 

LEWISBURG.  OHIO.— Articles  of  incorporation  have  been  filed  for 
the  Lewisburg  Lighting  Company  by  D.  L.  Gaskill,  .A.  C.  Robeson,  J.  M. 
Bickel,  W.  T.  Fitzgerald  and  Z.  T.  Dorman.  The  company  is  capitalized 
at  $5,000. 

WAGONER,  OKLA.— Articles  of  incorporation  have  been  filed  for 
the  Wagoner  Electric  &  Gas  Company  with  a  capital  stock  of  $1,500  by 
H.    K.    Herbst,    W.    H.    Stucve    and    Emil    T.    Gunther. 

EUGENE,  ORE.— The  Eugene  Belt  Line  &  Interurban  Railway  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $250,000  to  build 
an  electric  railway  to  connect  Eugene,  Springfield,  Coburg  and  Junction 
City.     The   incorporators  are   Lawrence  Harmon   and    E.    R.    Ernsberger. 

ALLENTOWN,  PA.— The  South  Whitehall  Electric  Light  &  Power 
Company  has  been  incorporated  with  a  capital  stock  of  $5,000.  The 
incorporators  are;  Charles  N.  Wagner,  of  -\llentown.  Pa.,  treasurer; 
R.   P.    Stevens  and  Charles  M.   Walter,  both   of  Allentown. 

CURWENSVILLE,  PA.— The  Anderson  Creek  Electric  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000.  George  L. 
Benner,   of  Curwensville,   Pa.,  is  treasurer. 

HARRISBURG,  PA.— Charters  have  been  granted  by  the  State  De- 
partment to  the  Lehigh  Valley  Light  &  Power  Company,  the  Hanover 
Light  &  Power  Company,  of  Hanover,  Pa.,  and  the  Salisbury  Klectric 
Light  &   Power  Company,   of   Salisbury,   Pa. 

HARRISBURG,  P.\.— Charters  have  been  granted  by  the  Stale  l)e 
partment  to  the  following  companies:  The  Edison  Electric  Company, 
of  Topton,  Pa.;  the  Longswamp  Township  Electric,  of  Reading,  Pa.; 
the  Maiden  Creek  Township  Electric  Company,  of  Maiden  Creek,  Pa.; 
the  .Vlaxalawny  Township  Electric  Company,  of  M,axatawny,  Pa.;  the 
Richmond  Township  Electric  Company,  of  Richmond,  Pa.;  the  Edison 
Electric  Company,  of  Kutztown,  Pa.,  and  the  Edison  Electric  Com- 
pany, of  Fleetwood,  Pa.  Each  company  is  capitalized  at  $5,000,  anil 
the  incorporators  are:  Walter  --X.  Rigg.  George  L.  Roller  and  Harry 
Reigel,   of  Reading,   Pa. 

WEST  PITTSTON,  PA. — The  Garden  City  Electric  Company  has  been 
granted  a  franchise  with  a  capital  stock  of  $5,000.  The  directors  are: 
J.  .\.  McMillan,  114  Exeter  Street,  West  Pittston,  Pa.,  treasurer;  W.  S. 
Tompkins    and    Lewis    Jones,    of    West    Pittstown,    Pa. 

JOHNSTON,  S.  C. — The  Electric  Light.  Ice  &  Fuel  Company  has 
been  incorporated  with  a  capital  stock  of  $20,000  by  F.  M.  Boyd  and 
B.   S.   Boyd. 


SPRINGFIELD,  S.  C— The  Springfield,  Salley  &  Wagener  Telephone 
Company  has  been  incorporated  by  L.  M.  Mins  and  W.  D.  Black.  The 
company  is  capitalized  at  $10,000. 

KNOXVILLE,  TENN.— The  KnoxviUe  Power  S  Light  Company  has 
been  incorporated  with  a  capital  stock  of  $500,000  by  Asbury  Wright, 
U.  M.  Jones,  E.  G.  Oates,  Abraham  Rosenthal  and  Walter  McCoy.  The 
company  is  a  subsidiary  of  the  Eastern  Tennessee  Power  Company  and 
will  operate  under  a  franchise  recently  granted  by  the  municipality  to 
the  latter  company.  The  Knoxville  company  will  distribute  electricity 
generated  at  the  plant  of  the  Eastern  Tennessee  company  on  the  Ocoee 
River  at  Parkville.  The  transmission  line  is  being  constructed  and  will 
be  ready  for  operation  by  Jan.  1,  1912.  The  company  will  also  supply 
electricity   in   Chattanooga,   Tcnn. 

DALL.AS,  TEX. — The  Hancock  Electric  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $6,000  by  W.  L.  Hancock,  A.  Ilyman  and 
J.  B.  Adoue,  Jr. 

DEL  RIO,  TEX. — The  City  Ice  &  Electric  Company  has  been  in- 
corporated with  a  capital  stock  of  $40,000  by  C.  G.  Foulks,  J.  A.  Raman 
and  W.  H.  Wolff. 

FORT  WORTH.  TEX.— The  Fort  Worth  &  Southwestern  Railway 
Company  has  been  chartered  with  a  capital  stock  of  $400,000  by  W.  D. 
Morton,  L.  A.  Wright,  J.  P.  Parr,  of  Glenrose,  Tex.;  D.  C.  Morris, 
of  Walnut  Springs;   W.   M.   Shuler,   of  Waco,  and  others. 

H.AMLIN,  TEX. — Articles  of  incorporation  have  been  filed  for  the 
Hamlin  Electric  Light,  Heat  &  Power  Company  with  a  capital  stock 
oi  $10,000  by  W.  W.  Johnson,  W.  S.  Whaley  and  H.  A.  Knight. 

JOURDANTOWN,  TEX.— The  Atascosa  Ice,  Water  &  Light  Company 
has  been  incorporated  with  a  capital  stock  of  $15,000  by  T.  P.  Zander- 
son,  B.   B.   Daugherty,  W.   M.  Avent  and  others. 

McKINNEY,  TEX. — Articles  of  incorporation  have  been  filed  for  the 
Union  Telephone  Company  with  a  capital  stock  of  $75,000  by  H.  W. 
Head,  C.   .\.  Shock  and  C.  B.  Dorchester. 

BR.ATTLEBORO,  VT.— Articles  of  incorporation  have  been  filed  for 
the  New  Hampshire  Power  Company,  under  the  laws  of  the  Slate  of 
Maine,  with  a  capital  stock  of  $15,000,000  for  the  purpose  of  development 
of  extensive  water-powers  in  central  New  Hampshire.  The  company  is 
said  to  have  secured  options  on  property  which  will  give  it  control  of  the 
flowage  of  the  greater  part  of  the  Black  Water,  Sugar,  Mascoma,  Smith. 
Warner  and  Contoocook  Rivers  in  Merrimack,  Sullivan.  Hillsborough  and 
Grafton  Counties.  Numerous  storage  reservoirs,  it  is  said,  will  be  formed 
by  the  erection  of  dams  at  various  points,  which  will  be  utiliz  d  to  gene- 
rate electricity  to  be  supplied  to  manufacturing  plants  in  New  I[ampsl\ire 
and  Massachusetts.  It  is  estimated  that  about  100,000  hp  can  he  devel- 
oped. The  officers  are:  Robert  C.  Bacon,  of  Brattleboro,  Vt.,  president; 
Clarence  E.  Eaton,  Portland,  Maine,  treasurer,  and  James  E.  Manter.  of 
Portland.   Maine,  clerk. 

PLEAS.ANT  RIDGE,  VA.— The  Back  Bay  Telephone  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000.  The  officers  of 
the  company  are:  Charles  T.  Moore,  of  Pleasant  Ridge,  Va.,  president; 
T.  F.  Williams,  of  Princess  Anne,  Va.,  vice-president,  and  C.  W.  Daw- 
ley,   of  Pleasant  Ridge,  secretary. 

SE.\TTLE,  WASH.— The  Sound  Electric  Company  has  been  granted 
a  charter  with  a  capital  stock  of  $10,000.  The  incorporators  are:  E. 
Ellsworth.  H.  Schacht  and  Edward  Ellsworth. 

SE.ATTLE,  WASH. — .Articles  of  incorporation  have  been  filed  for  the 
Highland  Park  &  Lake  Burien  Railway  Company  by  W.  H.  Coughlin, 
302  American  Bank  Building,  Seattle,  Wash.;  William  H.  Murphy, 
James  R.  Stirrett  and  J.  R.  McLaughlin.  The  company  proposes  to 
biiild  an  electric  railway  from  Seattle  to  Highland  Park  and  Lake 
Burien,  a  distance  of  8  miles. 

MORGANTOWN,  W.  VA. — The  Monongahela  &  Marion  Railway 
Company  has  been  granted  a  charter  by  the  Secretary  of  State.  The 
company  is  capitalized  at  $50,000  and  proposes  to  build  a  street  railway 
between  Morgantown  and  Fairmont.  The  incorporators  are:  John  Madi- 
jan,  M.  E.  Petty,  Parker  S.  Johnson,  Sanford  Barrickman  and  John  E. 
Price,   all   of   Morgantown,   W.    Va. 


Personal. 


MR.  ANSON  M.  HOLCOMB.  formerly  instructor  at  Cornell  Uni 
vers'ty,  has  been  appointed  assistant  professor  at  the  Case  School  of 
.\pplied    Science. 

PROF.  IV.  S.  FRANKLIN,  of  Lehigh  University,  will  present  a 
paper  on  Dec.  5  before  the  Schenectady  A.  I.  E.  E.  Section  entitled 
"Fundamentals   of    E'ectrostatics." 

MR.  S.  M.  BUSHNELL,  of  the  Commonwealth  Edison  Company, 
Chicago,  has  been  appointed  chairman  of  the  central-station  heating 
committee  of  the  commercial  section  of  the  National  Electric  Light 
.Association. 

MR.  F.  P.  CVMMINCS,  of  the  electrical  department  of  the  Denver 
Gas  &  Electric  Light  Company,  has  been  made  general  superintendent 
of  the  Montgomery  (Ala.)  Light  &•  Water  Power  Company,  where  his 
ability   and   enthusiasm   assure   him   success. 

MR.  H.  L.  WALTHERS,  formerly  manager  of  the  Yreka  Railroad, 
is    now    manager    of    the    Siskiyou     Electric    Power    &    Light    Company, 
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Yrdka,  Cal.  He  has  charge  of  the  plants  recently  acquired  from  the 
Rogue  River  Electric  Company,  with  headquarters  at  Medford,  Ore. 

MR.  JOHN  HAYS  SMITH,  formerly  editor  of  The  Electrical  Age. 
and  of  the  Electric  Club  Journal,  and  until  recently  associated  with  tlie 
Allegheny  County  Light  Company,  of  Pittsburgh,  Pa.,  has  been  appointed 
assistant  commercial  engineer  for  The  Milwaukee  Electric  Railway  and 
Light    Company. 

MR.  A.  H.  FLEET,  formerly  expert  electrical  specialist  for  the 
Bureau  of  Construction  and  Repairs  of  the  United  States  Navy,  and 
more  recently  shop  engineer  of  the  Southern  Railway,  has  joined  the 
naval-apparatus  staff  of  the  Cutler-Hammer  Manufacturing  Company, 
Milwaukee,    Wis. 

MR.  »'.  F.  R.4BER,  manager  for  H.  M.  Byllesby  &  Company  of  the 
Pueblo  (Col.)  railway  and  lighting  properties,  has  also  been  appointed 
manager  of  the  plants  of  the  Colorado  Electric  Light  &  Power  Company  at 
Canon  City  and  at  Skagway  in  the  Cripple  Creek  district,  recently 
acquired   by   the   Chicago   firm. 

MR.  LAWRENCE  A.  COLEMAN,  assistant  secretary  of  the  United 
Electric  Light  &  Power  Company,  New  York  City,  was  married  Nov. 
22  to  Miss  Florence  E.  Miller,  of  New  York.  After  his  return  from 
a  short  honeymoon  spent  at  Atlantic  City,  Mr.  Coleman's  many  friends 
showered   him  with    felicitations. 

MR.  .4.  F.  TR.-iyER  has  been  appointed  superintendent  of  the  Denver 
Cas  &  Electric  Light  Company,  with  supervision  of  the  gas,  steam-heat- 
ing and  electric  departments'  filling  the  position  made  vacant  by  the 
resignation  of  Mr.  Dostal.  Mr.  Traver's  promotion  is  well  merited  and 
is  viewed   with  favor  by  his  associates. 

DR.  C.  P.  STEINMETZ  delivered  two  lectures  recently  before  the 
engineering  students  of  the  University  of  Illinois.  The  subjects  were 
"Unexplored  Fields  in  Engineering"  and  "The  Nature  of  Electrical 
Energy."  The  audience  at  each  lecture  thronged  the  lecture-room  of 
the  Physics  Building,  in  which  the  lectures  were  given. 

MR.  C.  A.  TUPFER  will  address  the  Milwaukee  South  Side  Civic 
Association,  Dec.  6,  on  the  subject  of  harbor  plans  for  Milwaukee.  Mr. 
Tupper  recently  completed  an  extended  investigation  and  trip  among  the 
principal  harbors  of  Europe,  and  makes  the  interesting  assertion  that 
no  city  abroad  which  he  visited  can  boast  the  superb  natural  water 
fronts    oi    Milwaukee    and    Chicago. 

MR.  W.  H.  WISSING,  formerly  manager  of  the  commercial  depart- 
ment of  the  Union  Electric  Light  &  Power  Company,  of  St.  Louis,  and 
more  recently  vice-president  of  the  Central  Station  Development  Com- 
pany, Cleveland,  has  accepted  the  management  of  the  new-business 
department  of  the  Sierra  &  San  Francisco  Power  Company,  with  offices 
in    the    Wells-Fargo    Building,    San    Francisco. 

MR.  WALTER  CLYDE  JONES,  a  state  senator  from  one  of  the 
Chicago  districts,  addressed  the  Electric  Club  of  Chicago  on  Nov.  22 
on  "The  Initiative  and  Referendum."  Senator  Jones,  who  is  a  member 
of  the  club  and  rather  closely  affiliated  with  electrical  interests  by 
reason  of  legal  and  business  associations,  is  a  candidate  for  the  Republican 
nomination  for  Governor  of  Illinois.  He  pointed  out,  in  earnest  and 
vigorous  fashion,  the  value  of  the  initiative  and  referendum  to  all 
honest    public-utility    enterprises. 

MR.  P.  B.  S.-iWYER,  general  manager  of  the  Des  Moines  Electric 
Company,  of  Des  Moines,  la.,  has  been  appointed  manager  of  the  Union 
Electric  Company,  of  Dubuque,  la.,  succeeding  Mr.  L.  D.  Mathes,  who 
has  resigned  to  become  manager  of  electric-service  and  street-railway 
properties  in  Montgomery,  Ala.  Mr.  Sawyer  will  take  hold  of  the  Du- 
buque property  about  the  first  of  the  year,  and  will  have  charge  of  both 
the   central-station   and   the   street-railway   service   of   that   city. 

MR.  C.  N.  DUFFY,  comptroller  of  The  Milwaukee  Electric  Railway  & 
Light  Company,  delivered  an  address  on  the  topic  of  "Civic  Advertising" 
before  the  Advertisers'  Qub  of  Milwaukee  on  Wednesday  evening, 
Nov.  22.  Mr.  Duffy's  remarks  were  confined  to  the  broader  aspects  of 
his  subject.  He  contented  himsel-f  with  arousing  the  enthusiasm  of  his 
audience,  to  whose  professional  abilities  he  left  the  working  out  of 
details  of  a  campaign  to  further  the  interests  of  the  Wisconsin  city.  His 
remarks  received  hearty  applause  from  the  large  number  of  interested 
persons    present. 

MR.  EDWARD  H.  JOHNSON  was  a  speaker  at  the  fifth  annual  dinner 
of  the  Capt.  John  Ericsson  Memorial  Society  of  Swedish  Engineers  given 
at  the  Engineers'  Club  on  Nov.  2.?  In  introducing  him  Mr.  Robert 
Lundell  referred  to  Mr.  Johnson  as  a  pioneer  in  the  electrical  field  who 
had  been  instrumental  in  bringing  the  electrical  industry  to  its  present 
state,  and  recalled  his  connection  with  Edison,  Bergmann.  Sprague  and 
others.  Mr.  Johnson  had  much  of  interest  to  tell  his  audience  in  regard 
to  the  early  days  of  electrical  engineering.  He  referred  at  length  to 
Mr.  Thomas  A.  Edison,  of  whom  he  has  been  an  intimate  friend  for 
forty-one  years  and  with  whom  he  was  associated  in  business  for  many 
years.  Mr.  Johnson  was  the  first  president  of  the  Edison  Electric  Light 
Company,  which  was  founded  on  Oct.  16,  1878,  and  at  that  time  had 
offices  at  65  Fifth  Avenue,  New  York  City. 

MR.  DAY  BAKER.  New  England  manager  of  the  General  Vehicle 
Company,  Boston,  Mass.,  is  the  proud  recipient  of  a  near-diploma 
from  Thomas  A.  Edison,  in  the  shape  of  a  photograph  of  the  king  of 
inventors  bearing  the  following  handwritten  inscription:  "I  want  to 
commend  the  conscientious,  intelligent  efforts  you  are  making,  which 
are   materially  assisting  in   bringing  about   the  day   in    which   the   electric 


vehicle  in  our  cities  will  become  more  common  than  the  horse." 
Mr.  Baker  was  recently  elected  permanent  chairman  of  the  Boston 
Electric  Vehicle  Club,  and  is  giving  a  great  deal  of  time  during  the 
v.'intcr  to  lectures  upon  electric-vehicle  transportation.  Recent  invita- 
tions have  been  accepted  to  address  gatherings  at  the  Worcester  Poly- 
technic  Institute  branch  of  the  American  Institute  of  Electrical  En- 
gineers, at  Brown  University,  Providence,  R.  I.,  Tufts  College,  Boston, 
and  at  the  conventions  of  the  National  Foundrymen's  and  Metal  Workers' 
associations.  Much  good  is  being  accomplished  in  arousing  popular 
interest  in  electric  automobile  commercial  and  pleasure  vehicle  equip- 
ment and  service,  and  all  makes  of  machines  are  treated  impartially  in 
the  larger  interests  of  the  industry's  growth.  Many  Boston  church  and 
society  gatherings  are  displaying  an  interest  in  the  campaign  against  the 
horse  and    gasoline  car. 


Trade  Publications, 

SIGX  FLASHERS.— The  Reynolds  Electric  Flasher  Manufacturing  Com- 
pany, 617  West  Jackson  Boulevard,  Chicago,  has  just  issued  Bulletin  No. 
17,  describing  thermotype  flashers^  and  Bulletin  No.  16,  describine  trans- 
formers. The  thermotype  flasher  is  used  extensively  in  window  signs 
or  for  small  signs  of  every  description,  where  one,  two  or  three  lamps  are 
used.    The  transformers  described  are  for  use  with  the  tungsten  lamp. 

CUTl.ER-HAMMER  PUBLICATIONS.— The  Cutler-Hammer  Manu- 
facturing Company,  of  Milwaukee,  has  just  published  a  number  of  new 
bulletins.  No.  10^  describes  new  multiple-switch  starting  rheostats 
made  in  standard  sizes  from  10  hp  to  150  hp  for  UO-volt,  220-volt  and 
500  volt  direct-current  service.  New  types  of  switches  are  used  on  these 
starters.  No.  18  describes  squirrel-cage  primary-resistance  motor  starters, 
made  in  capacities  from  5  hp  to  30  hp  for  110-volt,  220-volt  and  440-500- 
volt  circuits.  Bulletin  2145  describes  a  new  multiple-switch  starter  which, 
in  addition  to  no-voltage  release,  is  equipped  with  two  new-type  single- 
pole  overload  circuit-breakers.  A  compound 
speed  regulator  is  described  in  Bulletin  2260. 
ities  from  10  hp  to  200  hp  and  combines  in 
regulating  rheostats.  The  apparatus  described 
that  of  Bulletin  2260,  except  that  the  main-line  knife  switch  and  fuses 
are  mounted  on  the  panel  so  as  to  facilitate  installation.  This  is  called 
a    compound    universal    motor    starter    and   speed    regulator. 


BUSINESS  NOTES. 


ultiple-switch    starter   and 

This    is   made    in    capac- 

one    panel    starting    and 

Bulletin    2270    is    like 


THE  MUTUAL  ELECTRIC  &  MACHINE  COMPANY,  Wheeling, 
W,  Va.,  has  just  completed  additions  to  its  plant  which  will  practically 
double  its  facilities.  The  office  has  been  moved  into  the  new  building, 
and  the  address  is  now  59-16  Eighteenth  Street. 

P.-\SS  &  SEYMOUE,  Solvay,  N.  Y.,  have  secured  the  services  of  Mr. 
C.  C.  Heeb,  formerly  Syracuse  manager  for  the  H.  C.  Roberts  Electric 
Supply  Company.  Mr.  Heeb  will  travel  from  the  New  York  office,  and 
will  spend  most  of  his  time  among  his  old   friends  in  Pennsylvania. 

PASS  5t  SEYMOUR,  SOLVAV,  N.  Y.,  will  move  their  Chicago 
branch  from  its  present  quarters  to  700  West  Jackson  Boulevard  on 
December  1.  This  move  is  made  necessary  to  obtain  additional  space 
to  take  care  of  increasing  Western  business.  The  new  quarters  will 
have    some    three    times    the    space    of   the    former    location. 

ENGINEERING  BOOKS.— The  book  department  of  the  Engineering 
News  Publishing  Company  has  been  purchased  by  the  McGraw-Hill 
Book  Company,  239  West  Thirty-ninth  Street,  New  York.  This  adds  to 
the  list  of  the  McGraw-Hill  Book  Company  a  number  of  important 
standard  treatises,  primarily  in  the  field  of  civil  engineering.  The 
transfer    of    this   business    was    made    on    Nov.    6. 

HOSKINS  MANUFACTURING  COMPANY.— The  Hoskins  Manu- 
facturing Company,  of  Detroit,  manufacturer  of  electric  furnaces,  pyrom- 
eters and  heating  appliances,  has  opened  an  Eastern  office  at  30 
Church  Street  (Room  1036,  Hudson  Terminal  Building),  New  York 
City.  Mr.  E.  L.  Smalley,  formerly  factory  superintendent  for  the 
Hoskins  company,  is  in  charge  of  the  new  office,  with  the  title  of 
Eastern   rep-esentative. 

ICE-.MAKING  PLANTS  FOR  CENTRAL  ST.'\TIONS.— Among  recent 
sales  of  ice-making  plants  to  central  stations  by  the  York  Manufac- 
turing Company.  Y'ork,  Pa.,  are  the  following:  60-ton  plant  to  Ware 
County  Light  &  Power  Company,  Waycross,  Ga. ;  120-ton  plant  to  Consol- 
idated Ice  &  Power  Company,  Valdosta,  Oa. ;  40-ton  high-pressure  side  and 
15-ton  freezing  and  distilling  system  to  Point  Pleasant  Water  &  Light 
Company,  Point  Pleasant,  W.  Va.,;  40-ton  plant  to  Colon  Electric,  Ice  & 
Supply  Company,  Colon,  Canal  Zone. 

KERR  STEAM  TURBINES.— The  Kerr  Turbine  Company.  Wells- 
ville,  N.  Y.,  has  in  active  service  over  700  of  its  machines,  aggregating 
more  than  50,000  hp,  and  more  unfilled  orders  are  now  booked  than  at 
any  previous  time  in  the  history  of  the  company.  Although  its  plant 
has  been  materially  enlarged,  a  night  shift  has  been  necessary  for  the 
past  two  and  a  half  j'ears.  Among  most  recent  orders  for  electrical 
service  are  two  75-kw  and  one  35-kw  lighting  set  to  the  American 
Shipbuilding  Company  for  the  new  steamer  City  of  Detroit,  and  two  75-kw 
lighting  sets  for  water-works  service  in  the  city  cf  Chicago. 
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Alabama  Light  &  Traction  Association.  Secretary,  Geo.  S.  Emery, 
11  N.  Royal  St.,  Mobile,  Ala. 

AuERiCAN  Electrochemical  Society.  Secretary,  Prof.  J.  W.  Richards, 
Lehigh  University,  South  Bethlehem,  Pa. 

.American  Electro-Therapeutic  Association.  Secretary,  Dr.  J.  Wil- 
lard  'Iravell,  27  East  11th  St.,  New  York. 

.American  Institute  of  Consulting  Engineers.  Secretary-Treasurer, 
Eugene  \V.  Stern.  103  Park  Ave.,  New  York  City.  The  Council  meets 
the  first  Friday  of  every  month. 

.American  Institute  of  Electrical  Engineers.  Honorary  secretary, 
Ralph  VV.  Pope;  acting  secretary,  F.  L.  Hutchinson.  Engineering  So- 
cieties Building,  29  West  39th  St.,  New  York.  Meetings,  second  Friday 
of  each  month,   excepting  June,  July.  August  and   September. 

American  Electric  Railway  Accountants'  Association.  Secretary, 
H.   E.   Weeks,   Davenport,  la. 

American  Electric  Railway  Engineering  Association.  Secretary, 
Kvrman  Litchfield.  Interborough  Rapid  Transit  Company,  New  York. 

American  Electric  Railway  -Association.  Secretary,  H.  C.  Donecker, 
Prsincering  Societies  Building,  29  West  39th  St.,  New  York. 

\MERiCAN  Physical  Society.     Secretary,  Ernest  Merritt,  Cornell  Uni- 
Mty,  Ithaca,  N.  Y. 

Arkansas  Association  of  Public  Utility  Operators.  Secretary,  W. 
J.  Thorpe,   Little  Rock,  Ark. 

Association    of    Iron    and    Steel    Electrical    Engineers.      Secretary, 
■T!fs  Farrington,  Steubenville,  Ohio. 

\5SociATioN  OF  RAILWAY  Telegraph  SUPERINTENDENTS.  Secretary,  P. 
tV.  Drew,   135  Adams  St.,  Chicago. 

Association  of  Railway  Electrical  Engineers.  Secretary,  J.  .'\ndreu- 
tetti,  Chicago  &  Northwestern  Railway,  Chicago. 

Association    of    Edison    Illuminating    Companies.      Secretary,    K.    T. 
Icon,  Lowell,  Mass. 

Colorado  Electric  Light,  Power  &  Railway  Association.  Secretary, 
F.  U.  Morris,  323  Hagerman  Building,  Colorado  Springs,  Col. 

Electric  .Club,  Chicago.  Secretary,  N.  E.  Obright,  1500  American 
Trust  Bldg.,  Chicago.     Meets  every  Wednesday  noon,  303  Wabash  Ave. 

Electrical  Contractors'  Association  of  New  York  State.  Secretary, 
Ceo.  W.  Russell,  Jr.,  25  West  42d  St.,  New  York. 

Electrical  Contractors'  Association  of  State  of  Missouri.  Secre- 
Ury,  Ernest  S.  Cowie,  1413  Grand  Ave.,  Kansas  City,  Mo. 

Electrical  Salesmen's  .Association.  Secretary,  Francis  Raymond,  125 
Michigan  Ave.,  Chicago.     Annual  meeting,  Chicago,  January  each  year. 

Electrical  Trades  Association  of  Canada.  Secretary,  William  R. 
Stavele}',    Royal    Insurance    Building,    Montreal.    Can. 

Electrical  Credit  Association  of  Chicago.  Secretary,  Frederic  P. 
Vose,  Marquette  Building,  Chicago. 

Electrical  Trades  -Association  of  the  Pacific  Coast.  Secretary. 
Albert  H.  Elliott,  Harding  Building,  34  Ellis  St.,  San  Francisco,  Cal. 
Monthly  meeting,   San  Francisco,  second  Thursday  of  tach  month. 

Electric  Vehicle  Association  of  .America.  Secretary,  Harvey  Rob- 
inson, 124  West  42d  St.,  New  York.  Meetings,  fourth  Tuesday  of  each 
month. 

Electrical  Trades  Society  of  New  York  (Member  National  Electrical 
Credit  Association).  Secretary,  Franz  Neilson,  80  Wall  St.,  New  York. 
Board  of  Directors  meets   second  Thursday  of  each   month. 


Electric  Trades  Associ.\tion  of  Phil.welphia.  Secretary,  J.  W. 
Gnim,  1324  Land  Title  Building,  Philadelphia,  Pa.  Meetings,  second  and 
fourth  Thursday    of   each   month. 

Empire    State    Gas    &    Electric    Association.      Secretary,    Charles    H. 

B.  Chapin,  Engineering  Societies  Building,  29  West  39th  St.,  New  York. 
Florida    Electric    Light    &    Power    Association.      Secretary,    H.    C. 

Adams,  West  Palm  Beach,  Fla. 

Illinois  State  Electrical  -Association.  Secretary,  11.  E.  Chubbuck, 
Peoria,   111. 

Illumin.iting  Engineering  Society.  Secretary,  P.  S.  Millar,  Engi- 
neering Societies  Building,  29  West  39th  St.,  New  York.  Sections  in 
New  York,   New   England,  Philadelphia  and    Chicago. 

Independent  Electrical  Contractors'  Association  of  Greater  New 
York.     Secretary,  L.  H.  Woods,  2355  Jerome  Ave.,  New  York. 

Indiana  Electric  Light  Association.  Secretary,  J.  V.  Zartman,  In- 
dianapolis, Ind. 

Internal  Combustion  Engine  Association.  Secretary,  Chas,  Kratch, 
416  W.  Indiana  St.,  Chicago.     Meetings,  second  Friday  of  each  month. 

International    Association    of    Municipal    Electricians.      Secretary, 

C.  R.  George,  Houston,  Te.\. 

Intern.ation.vl     Electrotechsical     Commission      (international     body 


representing  various  national  electrical  engineering  societies  contributing 
to  its  support).  Secretary,  C.  le  Maistre,  28  Victoria  St.,  Westminster, 
London,  S.  W.,  England.     Next  meeting  at  Berlin  in   1913. 

Iowa  Electrical  -Association.     Secretary,  A.  W.  Zahm,  Mason  City,  la. 
lowA   Street   &    Interurban    Association.      Secretary,    L.    D.    Mathes, 
Dubuque,  la. 

Kansas  Gas,  Water  &  Electric  Light  Association-  Secretary,  James 
D.    Nicholson,   Newton,   Kan. 

Louisiana  Electrical  .Association.  Secretary,  W.  H.  Bower  Spangen- 
berg,  627  Poydras  St.,  New  Orleans,  La.  Meets  third  Monday  of  each 
month. 

Maine  Electrical  Association.  Secretary,  Walter  S.  Hyman,  Water- 
ville,  Maine. 

Michigan  Electrical  Association.  Secretary,  Herbert  Silvester,  18 
Washington  Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Association.  Secretary,  T.  C.  Gordon,  Little 
Falls,   Minn. 

Missouri  Electric,  Gas,  Street  Railway  &  Water  Association. 
Secretary,  N.  J.  Cunningham,  Springfield  Gas  &  Electric  Co.,  Spring- 
field, Mo. 

National  Arm,  Pin  &  Bracket  Association.  Secretary,  J.  B.  Magcrs, 
Madison,  Ind. 

National  District  Heating  Association.  Secretary,  D.  L.  GaskiU, 
Greenville,  Ohio.  Next  annual  convention  at  Detroit,  .Mich.,  June  25-27, 
1912. 

National  Electrical  Contractors'  Association  of  the  United 
States.     Secretary,  W.  H.  Morton,  41  Martin  Building,  Utica,  N.  Y. 

National  Electric  Light  Association.  Executive  secretary,  T.  C. 
Martin,  Engineering  Societies  Building,  33  West  39th  St.,  New  York- 
Next  annual   convention   at   Seattle,   Wash.,  June  9-15,   1912. 

National  Electric  Light  Association,  Canadian  Section.  Secretary, 
T.  S.  Young,  220  King  St.   West,  Toronto,  Can. 

National  Electric  Light  Association,  Georgia  Section.  SecreUry- 
Treasurer,  H.  M.  Corse,  Columbus  Railroad  Company,  Columbus,  Ga. 

National  Electric  Light  Association,  Mississippi  Section.  Sec- 
retary, A.   H.  Jones,   McComb  City,   Miss. 

National  Electric  Light  Association,  Nebraska  Section.  Secre- 
tary-Treasurer, S.  J.  Bell,  David  City,  Neb. 

National  Electric  Light  Association,  New  England  Section.  Sec- 
retary, Miss  O.  A.  Bursiel,   149  Tremont  St.,  Boston,  Mass. 

National  Electric  Light  Association,  Pennsylvania  Section.  Sec- 
retary-Treasurer, Van  Dusen  Rickert,  Pottsville,  Pa. 

National  Electric  Inspectors'  Association.  Secretary,  T.  H.  Day, 
27  Pliny  St.,  Hartford,  Conn. 

National  Electrical  Credit  Association.  Secretary,  Frederic  P.  Vosc, 
1343    Marquette    Bldg.,    Chicago. 

National  Fire  Protection  Association.  Secretary,  R.  Sweetland,  141 . 
Milk  St.,  Boston,  Mass.     Next  biennial  meeting,  March,   1913. 

National  Independent  Telephone  Association.  Secretary,  Joseph  B. 
Ware,  Grand  Rapids,  Mich. 

New  England  Street  Railway  Club.  Secretary,  John  J.  Lane,  12 
Pearl   St.,  Boston,  Mass.     Meets  last  Thursday  of  each  month. 

New  England  Electrical  Trades  Association.  Secretary,  Alton  F 
Tupper,  84  State  St.,  Boston,  Mass.  Directors  meet  first  Wednesday  ot 
each   month. 

New  Orleans  Electrical  Contractors'  Association.  Secretary,  L.  G 
Marks,  312  Carondelet  St.,  New  Orleans,  La.  Meetings,  second  and 
fourth  Tuesday  of  each  month. 

New  York  Electrical  Society.  Secretary,  G.  H.  Guy,  Engineering 
Societies  Building,  33  West  39th  St.,  New  York. 

Northwest  Electric  Light  &  Power  Association.  Secretary.  N.  W. 
Brockett,  Cataract  Building,  Seattle,  Wash. 

Ohio  Electric  Light  Association,  Secretary,  D.  L.  Gaskill,  Green- 
ville,  Ohio. 

OHIO  SOCIETY  OF  MECHANICAL,  Electr.c.l  &  Steam  ENGINEERS.  Sec- 
retary, Prof.  I.  E.  Sanborn,  Ohio  State  University,  Columbus,  Ohio. 

Order  of  Rejuvenated  Sons  of  Jove.  Mercury  (Secretary),  R.  M. 
Van  Vleet,   1157  Monadnock  Bldg.,  Chicago,  111. 

Pittsburgh  Electric  Booster  Club.  Recording  Wattmeter,  O.  R. 
Bombach,  919  Liberty  -Ave.,  Pittsburgh,  Pa.  Meetings,  fourth  Monday 
of  each  month. 

Society  for  the  Promotion  of  Engineering  Education,  Secretary, 
H     H.    Norris,   Cornell   University,   Ithaca,   N.    Y. 

Society  of  Wireless  Telegraph  Engineers.  Secretary,  KB.  Moore, 
39  Trinity  Place,  Boston.  Mass.  Monthly  meeting,  first  Saturday  of  each 
month,   at  the   Massachusetts   Institute  of  Technology,   Boston. 

Southwestern  Electrical  &  Gas  Association.  Secretary,  D.  G. 
Fisher,  1316  Commerce  St.,  Dallas,  Tex. 


Street  Railway  .Association  of  the  St 
C.  G.  Reel,  Kingston,  N.  Y. 


Secretary, 


ELECTRICAL     WORLD. 


Vol.  58,  Xo   23. 


'^ 


Secretary-Trcas 


Marj- 


\'e«UOXT    ElECTHICAL    j\SSOaATI0N. 

den,  Manchester,  \'t. 

\Veste».n  Assocmtioh  op  Electrical  Inspectors. 
Boyd,  235  Monroe  St..  Cbicago,  III.  Next  annual 
1912. 

\\*ESTERX  Society  of  Engineers.     Electrical  Section,  formerly  Chicago 
Eleclric.il  .Association.     Secretary,  J.   II.   Warder,   1737  Monadnock  Block, 


Secretary,    W.    S. 
neeting  Jan.    23-35, 


Chicago.  Regular  meetings,  first  Friday  of  each  month,  e-xcept  January,; 
July  and  August.     Annual  meeting,  first  Tuesd.iy  after  Jan.   1  each  year.j 

Wireless  Institute.  Secretary,  Alfred  N.  Goldsmith,  College  of  thel 
City  of  New  York,  New  York. 

Wisconsin  Electrical  Association.  Secretary,  George  Allison,! 
Stephenson  Building,  Milwaukee,  Wis.  Next  annual  meeting,  Milwaukee,! 
January,  1912. 


UNITED  STATES  PATENTS  ISSUED  NOV.  21,  1911. 
[Prepared  by  Robert  Starr  Allyn,   16  Exchange  Place,  New  York.] 

1,008,998.  VAPOR  ELECTRIC  LAMP;  P.  H.  Thomas,  Montclair,  N.  J. 
App.  filed  Feb.  9.  1904.  Mercury  vaporization  is  retarded  so  as  to 
prevent  it  from  dominating  a  red-ray-producing  gas. 

1,009,025.  CONTROLLING  VAPOR  ELECTRIC  DEVICES;  P.  H. 
Thomas,  Montclair,  N.  J.  .App.  filed  Feb.  9.  1904.  A  plurality  of  con- 
densing chambers  for  the  mercury  for  causing  the  circulation  of  a 
non  condensable  red-ray-producing  gas. 

1,009,035.  INSUL.ATING  M.ATERIAL  FOR  EMBEDDING  ELECTRI- 
CAL CONDUCTORS;  L.  E.  Barringer,  Schenectady,  N.  Y.  App. 
filed  Feb.  5,  1906.  Composition  of  calcium  hydrate,  silica  and  asbes- 
tos, steam-hardened. 

1.009.059.  TROLLEY  DEVICE;  J.  H.  Finch,  Jr.,  West  Roxbury,  Mass. 
App.  filed  Dec.  28,  1910.  Cam-slotted  support  for  the  harp,  to  avoid 
"jumping." 

1,009.061.  APP.\RATUS  FOR  MERCURIAL  DECOMPOSITION  OF 
ALKALINE  CHLORIDES;  R.  Frank,  Grunewald,  Germany.  App. 
filed  Jan.  30,  1911.  Movable  cathode  type.  Ribbed  drums  move  the 
mercury  over  the  bottom  of  the  compartments. 

1,009,080.  AUTOM.\TIC  SWITCHING  APPARATUS;  F.  B.  McBerty, 
New  Rochelle,  N.  Y.  App.  filed  Sept.  11,  1908.  Selector  switch  for 
automatic  telephone  exchange. 

1,009  106.  RECER-ING  APPARATUS;  H.  Shoemaker,  Jersey  City,  N. 
1.  .-Xpp.  filed  Nov.  3.  1909.  Selective  and  protective  system  for  wire- 
less telephony  and  telegraphy. 

1,009,1.?0.  INCANDESCENT  ELECTRIC-LAMP  SOCKET-  A.  Weber, 
Srnenectady.  N.  V.  App.  filed  Oct.  1.  1906.  Two-part  porcelain  base 
and   terminals   for  keyless  sockets. 

1,009,129.  METALLIC-FILAMENT  LAMP;  O.  Birnbaum,  Vienna,  Aus- 
tna-Hunpary.  App.  filed  Nov.  S.  1910.  The  filaments  are  kinked  and 
connected  adjacent  to  the  leadingin  point  to  prevent  overheating. 

1,009  133  ELECTROLYTIC  APPAR.ATUS;  H.  Croston,  New  York,  N. 
Y.  .App  filed  July  22,  1909.  A  scraper  moves  the  mercury  electrode; 
NaLl  decomposition. 


1,009,143.— Electrical   Precipitator   and   Amalgama 


1.009  143  ELECTRICAL  PRECIPITATOR  AND  AMALGAMATOR; 
Lol  7,;J  ■  ^"""5"..  Cal.  App.  filed  Nov.  18.  1910.  A  cylindrica 
Fof  gild  recove™    e^tc.  "'  ^   "°"^^   containing   the  mercury^athode. 

'•"^Firrn^f^'^r"'  V^'^c^^A^KING  DEVICES;  F.  J.  Marrington 
Fort  Dodge,  la.  App.  filed  March  6,  1909.  For  multiple-cylinder  in^ 
ternal-combustion  engines.  ■■■uiLipie  lj  i.nuer  in- 

'•'""l-l"l-910^'^\Vrr,n°=  "•  «'i"!='"'  f^"  York,  N.  Y.  App.  filed  Feb. 
flat  body       ^""^"">'  ^"^nged  looped  strands  of  wire  forming  a  thin. 

'•"'"Cfilfl1^J^'^,l^;^pT^;>''^™^  j-  «•  ^'"^--  "^'f^d,  conn 

.■\pp.  nica  i-eb.   I,   1911.    Indicator,  rotary  wall  type 

'•""'^'Al  ■  ^'^"17-)'^R^'  f'N'^  CIRCUIT;  G.  Ritter.  Stuttgart  Ger- 
many App.  filed  Feb.  12,  1910.  Grounded  two-wi^  circuit  Non- 
intcrfering  parly  telephone  or  telegraph  °" 

1.009,190.     TELEPHONE  TRUNKIN&  SYSTEM-    C     A     Simpson     Chi 

"a?t''e-rv"of  tT  ^'^^""1  ''    "c"'^-     '^'^^"^   f°^  ckarging  "h'rsjorag'e 
battery  of  a  private  branch  exchange  over  the  two-wire  trunk  circuit. 

'••""w-  fii^'P?>°'*-^J^'^JEK  SWITCH;   W.   S.   Evans.   Newark,  N    J 

in^d^uctSmMoV'    •""•     ^"'"'"'"■^  short-circuiting  for   three-pha/e 

'•""pf  Airfilld^F-f  M^To'l'r'^^  ^'--A'*-^'^  W.  Crowley,  Philadelphia 
^o\  d^rffre^fd   door^'rllpeclfX^'^  '''"''^  """^'^  "^  f^"-'' 

'•''°fifedOct''2*i"'-i'909''  f'-^?"''^?^'  «;.  ^'^-  T^P'"-.  Germany.  App. 
pho'sp?S'ric'ici'd!''Lo:'sp";'°n"d^wa'lcrgIaV°"  "*  '  ""'^'"^^  "'  '"''''■ 

'•*""*„"„'■  fii^'^y-^Y-V  ?Jo^„^'-^i'^''^:  L.  F.  Howard,  Edgewood  Park,  Pa 
isTot-f.l'H  I?^"'-  *•  ""'■  l^'.  !''='"<=  °f  vibration  of  a  polarized  beam 
IS  rotated  by  means  controlled  by  the  condition  of  a  track  section 

'■""'ville-  N°y^' A-?n°f/f  p\^'?-  ^lo\S«l^'^I^Y^  A.  S.  Hubbard,  Belle- 
Jhl  i,„'--^-  '^'^-  '''^.''  ^'''-  2='  "O^-  ••^ul'^'natic  regulation  to  reduce 
the  lag  in  compensatory  storage-battery   systems  of  distribution 

'•""bfrl  Rcl'fe'inl'^'x'^}-  ^^^■^li^'.OJ  DISTRIBUTION;  A.  S.  Hub- 
n^M-L  1  •     .•  ^-    C^PP-  ^^'^   '^'^-'■'  ■*•    "08.    Regulation  of  alter- 

nating  lurrent  systems  having  storage-batiery  compensatory  influence. 


holding  le 


catch. 


1.009  666.  ELECTRICAL  SYSTEM  OF  DISTRIBUTION;  A.  S.  Hub- 
bard, Greenwich,  Conn.  .App.  filed  Feb.  25,  1908.  The  booster  field  in 
a  storage-battery  compensating  svstem  is  energized  bv  alternatinff 
current. 

'•00'-C89.  TELEPHONE  INSTALLATION:  A.  Pictet,  Geneva,  Switzer- 
land. App.  filed  Sept.  9,  1911.  An  advertisement  is  automatically 
spoken  over  the  line  while  the  subscriber  is  waiting. 

'^•^'/^>i,.y5^;','.f-"i^;.'     ELECTROLYTIC     PROCESS     OF    PRODUCING  | 
COMPOUNDS;    C.   E.    .Acker,   Ossining,   N.   Y.    App.   filed   Sept.    14, 
cvanides  and   cyanamides  from   NaCl.   etc.     Original 


1,009,317.     DETECTOR  FOR  WIRELESS   SIGNALING  APPARATUS; 

M.   B.  Johnson,    San   .Antonio,   Tex.    App.   filed  Oct.   6,   1910.    Has  a 

spring  clip  for  holding  a  suitable  mineral  and  an  adjustable  screw. 
1,009,338.     AUTOMATIC    GAS-PRESSURE     ALARM;     E.    R.    Perkins, 

Cleveland,  Ohio.    App.  filed  Jan.  7,  1908.    For  gas  furnaces. 
1,009,345.     ELECTROMAGNETIC   SIGNALING  INSTRUMENT;   S.  H. 

Sauve,  Denver,  Col.     Ap[).  filed  June   18,   1910.     A  bell  has  a  freely 

movable  ball  armature  striker. 
1,009,354.     APPARATUS  FOR  HEATING  WATER;   A.  Trepreau,  Join- 

ville-le-Pont    France.    App.  filed  Feb.  18,  1911.    A  heating  coil  around 

a  water  coil  in  a  casing. 
1,009,357.     COMBINED  TROLLEY-POLE   BASE   AND   CATCHER;   H. 

E.   Vail,  Salt  Lake  City,  Utah.    App.  filed  Feb.  7,   1911.    Has  a  lock 

to  hold  the  pole  in  case  of  jumping. 
1,009,370.     AUTOMATIC   ELECTRIC    COUPLING   MECHANISM;     M. 

Wuerpel,  St.   Louis,  Mo.    App.  filed  April  17,  1907.    For  use  with  M. 

C.  B.  couplers  or  independently.    (See  Patent  No.  827,988.) 
1,009.386.     EXPLOSION  CIRCUIT-BREAKER;  H.   P.   Davis  and  F.  W. 

Harris,  Wilkinsburg,   Pa.     App.  filed   Nov.   30,    1908.     One  terminal  is 

a  projectile  adapted  to  be  driven  from  a  tubular  terminal  by  explosion. 

1,009,401.  ELECTRICAL  PULL  SOCKET;  E.  H.  Freeman,  Trenton,  N. 
J.  App.  filed  June  2,  1911.  Spring  and  block  snap  switch  for  incan- 
descent lamps. 

1,009,476.  CIRCUIT  COi>TROLLER;  J.  P.  Coleman  and  P.  Utne,  New 
York,  N.  Y.  App.  filed  March  10,  1911.  Automatically  reversible 
motor  drive,  the  controller  drum  being  raised  by  two  counterweights. 

1,009,494.  VAPOR  RECTIFIER  SYSTEM;  S.  Ferguson.  Schenectady, 
N.  Y.  .-Vpp.  filed  Sept.  25,  1905.  Resistances  and  reactance  connected 
in  circuit  to  bridge  the  no-voltage  interval. 

1,009.518.  MAGNET  FRAME  FOR  MAGNETO-GENER.ATORS;  G. 
Honold.  Stuttgart,  Germany.  App.  filed  July  7,  1910.  The  pole  pieces 
are  held  together  by  the  frame  without  screws  or  pins. 

1,009,549.  ELECTRIC  COOK  STOVE;  E.  Moss,  Kingsburg,  Cal.  .App. 
filed  .Aug.  14,  1911.  Separable  heating  and  cooking  chambers  have 
vacuum  walls. 

1,009,559.     FURNACE  FOR  TREATING  SULPHIDES,  PHOSPHIDES, 
ETC..  IN  ATMOSPHERES  OF  VARIOUS  GASES;  S.  Peacock,  Chi-  ^ 
cage.  111.    .App.  filed  Sept.  19,  1910.    Inclined  rotary  furnace  body  with 
a  helical  resistor. 

1.009.565.  INCANDESCENT-LAMP  SOCKET;  C.  D.  Piatt,  Bridgeport.  ■ 
Conn.    App.  filed  Dec.  20.  1910.    Pull  switch  with  toothed  contact  car- 

1.009.566.  CHAIN  GUIDE  FOR  PULL  SOCKETS;  C.  D.  Piatt,  Bridge- 
port, Conn.  App.  filed  Dec.  23,  1910.  One-piece  sheet-metal  guide  and 
bracket. 

1,009,608.  ELECTRODE:  E.  Weintraub.  Lynn,  Mass.  App.  filed  June  2, 
1911.    Flexible  braided  wire  sheath  filled  with  pieces  of  magnetite. 

1,009,611.  V.ALVE-OPERATED  MECHANISM;  G.  J.  Wittmann  and  P. 
lE.  King,  Newburgh,  N.  Y.  App.  filed  Sept.  27,  1909.  An  electric 
motor  for  opening  and  closing  gate  valves  and  limiting  switches. 

1,009.614.  INCLOSED  FUSE:  G.  Wright  and  F.  H.  Weston,  Schenec- 
tady, N.  Y.  App..  filed  Tune  21,  1911.  A  tubular  fusible  member  and 
connectors  soldered  at  the  ends. 

1,009.625.  ELECTRIC  FURNACE:  W.  C.  Arsem,  Schenectady,  N.  Y. 
App.  filed  .Aug.  18,  1909.  .A  jacketed  vacuum  furnace  with  vaporizing 
and  condensing  chambers. 

1.009.636.  APPARATUS  FOR  USE  IN  THE  DISTRIBUTION  OF 
ELECTRIC  CURRENTS;  G.  Berry,  West  Drayton,  England.  App. 
filed  May  6,  1911.  A  main  transformer  and  a  spare  transformer,  with 
an  auxiliary  trarsformer  connected  in  series  with  the  latter,  are  con- 
nected in  parallel  across  a  system. 

1.009.637.  STREET-INDICATING  DEVICE  FOR  TROLLEY  SYS- 
TEMS; W.  C  Bisell.  Wardner,  Idaho.  App.  filed  Feb.  19,  1910,  De- 
vice on  the  wire  to  coact  with  the  trolley  pole  to  close  a  circuit. 

1,009,643.     SPARK-PLUG  PROTECTOR;  A.  R.  Bidlock,  Cleveland,  Ohio. 

.App.  rded  Feb.  29,  1908.    .A  projecting  skirt  to  keep  out  water. 
1,009,648.     ELECTRIC  SWITCH:  W.  H.  Chambers,  Baltimore,  Md.  App. 

filed    May    20,    1907.     Pivoted    blades    with    a    reciprocating    oper.iting 

handle  and  toggle  connections. 
1,009,659.     ELECTRICAL  ATTACHMENT  PLUG;  W.  C  Fellows,  Pliila- 

delphia,   Pa.    .App.  filed  Dec.  22,   1910.    Two-part  porcelain  with  split 

clamping  bushing. 

1,009  661.  ALTERNATING-CURRENT  MOTOR  STARTER;  W.  H. 
Gfuike,   Milwaukee,   Wis.    App.  filed  Oct.    19,   1910.    Special  form  of 
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ELECTRICAL  ENGINEERING  STANDARDIZATION. 

Our  esteemed  contemporary  the  London  Electrician,  in 
a  recent  editorial  article  on  this  subject,  makes  some  in- 
teresting comments  on  the  last  edition  of  the  A.  I.  E.  E. 
standardization  rules.  Such  comments  have  the  particular 
value  that  pertains  to  long-distance  perspective,  since  a 
colleague  situated  at  a  distance  can  often  see  either  a 
situation  or  a  discrepancy  more  clearly  than  one  close  at 
hand.  It  is  earnestly  to  be  hoped  that,  in  all  fundamental 
physical  characteristics,  the  electrical  engineering  standard- 
ization rules  of  different  countries  may  be  brought  into 
union  by  the  work  of  the  International  Electrotechical 
Commission.  It  is  manifestly  incongruous  and  harmful  to 
general  engineering  interests  that  the  fundamental  rules 
which  specify  the  nature  and  behavior  of  electrical  ma- 
chinery should  differ  from  country  to  country.  On  the 
other  hand,  there  are  certain  conditions  local  to  each 
country  that  are  unfortunately  not  amenable  to  adjustment 
or  alteration,  such  as  standard  frequencies  of  alternation. 
The  standard  frequencies  in  this  country  are  25  cycles  and 
60  cycles  per  second.  It  is  regrettable  that  these  are  not  in 
simple  two-to-one  relation,  such  as  25  and  50,  or  30  and  60 ; 
but  it  would  be  apparently  hopeless  at  the  present  time  to 
change  them,  on  account  of  the  large  amount  of  capital 
already  invested  in  machinery  and  apparatus  producing 
these  frequencies.  Even  supposing,  however,  that  this 
country  is  indefinitely  committed  to  standard  frequencies 
not  in  agreement  with  those  of  other  lands,  this  considera- 
tion ought  not  to  introduce  any  serious  impediment  to  the 
development  of  uniform  international  standardization  rules. 
One  of  the  suggestions  thrown  out  in  the  article  referred  to 
is  in  relation  to  photometric  and  electrical  engineering 
notation.  The  three  symbols  /,  E  and  R  have,  by  a  most 
fortunate  series  of  events,  been  adopted  internationally  for 
Ohm's  law  by  the  action  of  the  International  Electro- 
technical  Commission.  Unfortunately  these  three  symbols 
are  also  recommended  in  the  A.  I.  E.  E.  standardization 
rules  for  certain  photometric  quantities.  The  photometric 
notation  is  as  yet  in  a  very  primitive  stage,  from  the  inter- 
national point  of  view,  and  it  is  greatly  to  be  desired  that 
international  action  shall  be  taken  with  regard  to  it.  We 
are  happy  to  say  that  the  Illuminating  Engineering  Society 
has  recently  taken  measures  with  a  view  to  an  international 
conference  at  The  Hague  next  year  on  the  subject  of 
standards,  nomenclature  and  notation  relating  to  photom- 
etry and  illuminating  engineering. 


ELEaRICAL  REDUaiON  OF  IRON. 

In  another  column  will  be  found  an  instructive  report 
concerning  a  Swedish  plant  for  the  direct  reduction  of 
iron  from  its  ores  in  the  electrical  furnace,  which  is  strik- 
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iiisj  cvuionce  oi  tiic  possibilities  of  electrical  power  as  a 
direct  heating  agent  in  large  work.  Electrical  iron  and 
steel  making  are  by  no  means  unfamiliar,  but  actual  reports 
of  tests,  particularly  in  the  direct  reduction  of  iron  ores, 
have  been  comparatively  few.  The  plant  here  concerned  at 
Trollhattan  takes  power  from  the  Swedish  government 
plant  at  10,000  volts,  three-phase,  and  employs  in  the  fur- 
nace two-phase  secondary  currents  derived  from  a  pair  of 
iioo-kva  furnace  transformers.  Secondary  voltages  be- 
tween 50  volts  and  180  volts  can  be  obtained  and  regulated 
during  operation.  The  plant  was  established  by  the 
Swedish  .Association  of  Iron  Masters  and  has  been  used  in 
an  experimental  way  on  a  considerable  scale  to  find  out  the 
best  working  conditions,  the  stability  of  various  electrodes 
and  the  general  economic  possibilities  of  the  process.  To 
this  end  electrodes  of  both  German  and  Swedish  makes 
were  used,  and  twenty-nine  different  kinds  of  charge  were 
run  off,  mostly  from  four  varieties  of  ore.  The  general 
working  of  the  apparatus  appears  to  have  been  highly 
satisfactory,  and  the  continuity  of  working  has  been  very 
encouraging.  In  particular,  the  crucible  in  which  the  arcs 
are  formed  seems  to  have  stood  up  to  its  work  remarkably 
well.  During  nearly  five  months  of  continuous  working 
only  eighteen  hours  was  taken  out  for  crucible  repairs. 
The  electrodes,  too,  seem  to  have  endured  remarkably  well. 
They  are  water-cooled  as  far  as  possible,  and  it  is  a  fact 
worth  noting  that  the  heat  lost  in  the  cooling  water 
amounted  to  nearly  7  per  cent  of  the  total  load  on  the  fur- 
nace, which  would  perhaps  indicate  that  a  careful  balance 
should  be  struck  between  cost  of  electrode  material  and 
the  power  necessary  to  economize  its  use.  The  consump- 
tion of  energy  strikes  one  as  considerable,  amounting  to 
nearly  2400  kw-hours  per  ton  of  iron  reduced.  At  this 
rate  approximately  3^  tons  of  iron  would  be  produced  per 
kw-year,  which  perhaps  puts  the  matter  in  a  more  favor- 
able light.  Obviously,  only  very  cheap  power  can  profit- 
ably be  utilized  in  the  working  of  this  interesting  process, 
but  given  cheap  power  the  possibility  of  producing  a  very 
high  grade  of  iron  by  a  direct  electrical  process  with  ex- 
tremely small  auxiliary  fuel  consumption  is  most  important. 
It  may  be  remarked  that  in  Sweden  and  Norway  twenty- 
four-hour  electric  power  is  sold  as  low  as  $5  per  hp-year, 
and  recently  a  figure  as  low  as  $3.50  has  been  reported. 


A  SEASONABLE  REMINDER. 

About  this  time,  said  the  old  almanacs,  look  out  for  snow. 
Similarly,  this  is  the  time  of  year  when  the  underwriters 
and  their  electrical  advisers  issue  a  warning  about  the  pos- 
sible dangers  from  temporary  electric  wiring  in  window  dis- 
plays for  the  holiday  season.  These  displays  often  include 
special  electrical  effects  involving  the  use  of  both  lamps  and 
motors,  together  with  Christmas  trees  and  a  liberal  use  of 
tinsel  and  cotton  batting.  Sometimes  in  the  Christmas  rush 
the  special  wiring  is  done  hurriedly,  and  it  is  well  to  call 
attention  to  this  possible  danger  now  and  to  point  out  to  all 
merchants  and  others  in  charge  of  Christmas  displays  that 
the  special  holiday  wiring  should  be  done  by  competent 
men.  Sometimes  the  wires  are  carried  over  nails  and  there 
is   some   possibility   that   the   insulation    may  be   worn    off. 


causing  a  spark,  which,  of  course,  the  proximity  of  the 
highly  intlamniable  material  used  in  Christmas  displays 
renders  dangerous.  Obviously,  the  use  of  electric  lamps 
diminishes  the  fire  hazard  greatly,  particularly  in  the  case 
of  Christmas  trees,  where  miniature  lamps  are  so  often  used 
in  place  of  candles,  with  excellent  results.  Christmas  trees 
lighted  by  candles,  either  in  stores  or  in  the  home,  are 
always  dangerous,  particularly  after  the  trees  get  dried  out 
in  a  warm  room.  But,  even  where  electric  lamps  have  re- 
placed the  dangerous  candles,  it  is  well  to  take  all  precau- 
tions. The  holiday  throngs  in  stores  increase  the  danger  of 
a  possible  panic  from  even  a  small  fire,  and  it  is  to  be  re- 
membered also  that  fire-insurance  policies  provide  that  if 
there  is  a  material  increase  in  the  hazard,  without  permis- 
sion, the  insurance  shall  be  void.  Therefore,  it  is  not  amiss 
to  utter  a  timely  word  of  warning  about  possible  dangers 
from  careless  wiring,  or  wiring  done  by  incompetent  per- 
sons, during  the  holiday  rush. 


SERIES  INSTRUMENT  TRANSFORMERS. 

Although  the  fundamental  equations  for  representing  the- 
performance  of  the  several  different  types  of  stationary 
transformers  are  identical,  yet  certain  factors  that  are  rela- 
tively negligible  in  one  type  become  of  much  importance  in 
other  types.  Thus,  in  the  shunt  instrument  transformer  it  i.e 
essential  for  the  voltage  ratio  to  remain  closely  constant, 
while  the  current  ratio  can  be  allowed  to  vary  throughout 
a  very  wide  range;  in  the  series  instrument  transformer, 
on  the  other  hand,  the  voltage  ratio  is  of  no  immediate 
importance,  but  the  current  ratio  must  be  maintained  with 
the  minimum  of  variation.  For  this  reason  the  series  and 
shunt  instrument  transformers  differ  radically  in  details  of 
mechanical  construction  and  are  often  treated  as  being 
essentially  different  in  operating  characteristics.  Probably 
the  most  convenient  method  for  representing  the  perform- 
ance of  either  a  shunt  or  a  series  instrument  transformer  is 
that  involving  the  use  of  the  equivalent  one-to-one-ratio 
electric  circuits  for  the  actual  primary  and  secondary  elec- 
tric circuits  and  the  magnetic  circuit  of  the  apparatus.  Ac- 
cording to  this  plan,  the  primary  circuit  is  connected  directly 
in  series  with  the  secondary  and  load  circuits,  while  in  shunt 
with  the  latter  two  circuits  is  joined  the  magnetizing  cir- 
cuit, which  is  assumed  to  replace  the  magnetic  circuit  of 
the  transformer.  Obviously,  to  the  extent  that  the  magnet- 
izing circuit  current  is  negligible  in  comparison  with  the 
load  current  the  ratio  of  primary  to  secondary  currents 
will  be  equal  to  the  inverse  of  the  ratio  of  turns.  To  the 
extent  that  the  primary  and  secondary  circuits  possess 
negligible  impedance  will  the  delivered  emf  bear  to  the  im- 
pressed emf  the  direct  ratio  of  turns.  Operating  require- 
ments dictate  small  primary  and  secondary  circuit  impe- 
dances for  shunt  instrument  transformers  and  large  magnet- 
izing circuit  impedance  for  series  instrument  transformers. 

To  a  predominating  extent  the  characteristics  of  a  series 
instrument  transformer  depend  upon  the  magnetizing  cir- 
cuit. In  view  of  the  fact  that  the  equivalent  impedance  of 
this  circuit  cannot  be  made  infinite — that  is,  the  admittance 
cannot  be  negligible — the  transformer  cannot  possibly  oper- 
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ate  with  a  current  ratio  corresponding  accurately  to  the  in- 
verse of  the  ratio  of  turns.  However,  the  current  ratio 
would  remain  constant  under  all  operating  conditions,  even 
though  the  magnetizing  circuit  admittance  were  not  negli- 
gible, if  only  this  admittance  remained  constant.  Constant 
magnetizing  circuit  admittance  would  mean  constant  per- 
meability of  the  magnetic  circuit  and  a  core  loss  varying 
directly  with  the  square  of  the  magnetic  density,  neither  of 
which  conditions  exists  in  nature.  .A  complete  analysis  of 
the  characteristics  of  a  series  transformer  must  therefore 
include  a  study  of  the  variation  in  the  permeability  and  core 
loss  of  the  magnetic  circuit  throughout  the  operating  range. 
Such  a  study  is  recorded  in  an  article  by  Mr.  Arthur  P. 
Young  which  appears  in  this  issue. 

Of  the  uses  to  which  a  series  instrument  transformer  is 
put  the  most  usual  is  that  of  current  transformer  for  am- 
meters'. It  is  frequently  used  also  to  supply  current  to  the 
series  coils  of  a  wattmeter  or  watt-hour  meter.  When  used 
for  this  purpose  the  transformer  must  maintain  not  only  a 
closely  constant  ratio  of  primary  to  secondary  current,  but 
the  secondary  current  must  be  closely  in  time-phase  oppo- 
sition to  the  primary  current.  In  determining  the  time- 
phase  relations  of  the  currents  consideration  must  be  given 
to  the  impedance  of  the  secondary  and  load  circuits,  as  well 
as  to  that  of  the  magnetizing  circuits.  This  fact  is  fully 
considered  in  the  article  by  Mr.  Young.  Since  it  is  physic- 
ally impossible  to  construct  a  transformer  with  negligible 
magnetizing  circuit  admittance,  and  the  secondary  and  load 
circuit  impedance  must  have  an  appreciable  value,  it  would 
seem  that  the  series  instrument  transformer  giving  the  most 
nearly  perfect  performance  would  be  the  one  having  an  ex- 

.  tremely  high  magnetizing  circuit  impedance  of  closely  con- 
stant value  and  a  secondary-load  circuit  impedance  of  low 
value,  the  reactive  and  resistance  components  of  which 
bear  to  each  other  the  exact  ratio  of  the  reactive  and  re- 
sistance components  of  the  magnetizing  circuit  impedance. 

■  The  time-phase  displacement  of  the  currents  in  such  a 
transformer  would  always  be  zero,  and  the  ratio  of  the 
current  values  would  be  constant,  although  not  equal  to  the 
inverse  ratio  of  turns — a  defect  of  no  importance  whatso- 

'  ever  when  the  instruments  are  calibrated  with  the  trans- 
former with  which  they  are  to  be  used. 


EXPERIMENTAL  MEASUREMENTS  OF  STATIONARY  ELEaRICAL  WAVES 
ON  PARALLEL  WIRES. 
It  is  well  known  that  if  we  take  a  pair  of  parallel  in- 
sulated overhead  lines,  such  as  might  be  used  for  a 
single-phase  transmission  circuit,  and  with  their  distant  ends 
free  we  suddenly  impress  on  the  home  ends  any  momentary 
electrical  disturbance  the  disturbance  transmits  itself  along 
the  line  at  the  speed  of  light.  As  soon  as  the  disturbance, 
which  might  be  a  sudden  charge,  arrives  at  the  distant  free 
end  of  the  line  it  is  reflected  back  again  toward  the  home 
end  and  continues  to  oscillate  to  and  fro  between  the  two 
ends  of  the  line  in  much  the  same  manner  that  a  sudden 
mechanical  disturbance  communicated  to  one  end  of  a  long, 
horizontally  stretched  rope  may  be  observed  to  run  back 
and  forth  over  the  same.  If  the  wires  were  devoid  of 
resistance  so  that  no  energy  was  expended  in  heating  them 


by  the  passage  ot  current  waves,  such  a  system  of  electric 
oscillations  might  be  expected  to  continue  indefinitely.  In 
any  practical  case,  however,  the  electric  oscillations  so 
speedily  subside  that  special  means  are  required  to  reveal 
their  existence.  If  the  disturbance  impressed  on  the  home 
end  of  the  line,  instead  of  being  a  sudden  electric  shock, 
is  a  rapidly  succeeding  series  of  rhythmic,  high-frequency 
impulses,  then  instead  of  a  single  wave  of  disturbance  run- 
ning to  and  fro  over  the  line  we  obtain  a  train  of  waves 
so  running.  If  the  waves  are  still  being  shipped  off  at  the 
home  end  when  the  head  of  the  train  returns  from  its  first 
reflection  at  the  far  end,  there  will  be  a  mingling  or  super- 
position of  waves.  In  other  words,  the  outgoing  and  re- 
turning waves  will  interfere.  In  general  the  interference 
will  be  irregular,  so  that  the  different  sets  of  waves  will 
cancel  each  other  to  a  greater  or  less  extent ;  but  in  the 
particular  cases  in  which  the  returning  waves  happen  to 
fall  into  step  with  the  outgoing  waves  the  blending  leads 
to  marked  increase  in  the  magnitude  of  the  waves  or  there 
is  a  resonant  building  up  of  wave  intensities.  Moreover, 
the  wave  blending  will  be  of  such  a  nature  that  the  result- 
ant waves  will  not  move.  That  is,  the  individual  waves 
continue  to  run  to  and  fro  along  the  wires,  but  their 
mutual  blendings  in  superposition  result  in  stationary  oscil- 
lations, which  are,  therefore,  relatively  easy  to  detect. 

There  are  two  ways  in  which  such  wave  systems  can  bt 
investigated  experimentally.    One  is  to  employ  actual  trans- 
mission lines  many  miles  in  length,  to  impress  moderate- 
frequency  electric  oscillations  upon  them  at  one  end,  and  te 
measure    with   ammeters,   voltmeters   or   oscillographs   tht 
resulting  system  of  wave  disturbance  as  the  frequency  is 
varied.     This  is  essentially  an  engineering  method.     The 
second  way  is  to  employ  in  a  laboratory  a  pair  of  thin 
parallel  wires  a  few  meters  in  length  and  to  impress  on 
one  end  of  the  line  a  very  high-frequency  disturbance  in 
such  a  manner  that  with  the  aid  of  delicate  galvanometers 
the  resulting  system  of  stationary  waves  can  be  measured 
as  the  length  of  line  is  varied.    This  is  essentially  a  method 
of  physical  science.     A  research  with  the  second  method 
by  Messrs.  F.  C.   Blake  and  Charles  Sheard  has  recently 
been  published  in  the  Physical  Review  under  the  title,  "On 
the  Free  Vibrations  of  a  Lecher  System  Using  a  Lecher 
Oscillator."     The  results  show  that  if  the  ends  of  the  line 
are  open  at  the  distant  end  stationary  waves  can  be  set  up 
when  the  line  length  is  one,  two,  three,  four,  five,  etc.,  times 
the  wave  length  of  the  impressed  oscillation,  corresponding 
to  what  may  be  considered  by  analogy  to  occur  acoustically 
in  an  organ  pipe  with  the  distant  end  open.     If,  on  the 
contrary,  the  distant  ends  of  the  wires  are  connected  or 
their  circuit  closed,  then  stationary  waves  can  be  set  up 
when  the  line  length  is  one,  three,  five,  seven,  etc.,  times 
the  wave  length  of  the  impressed  oscillation,  corresponding 
to  the  acoustic  analogy  of  what  occurs  in  an  organ  pipe 
with  the  distant  end  closed.     There  is  thus  a  remarkabl* 
analogy  between  electric  resonance  over  a  pair  of  parallel 
wires  and  acoustic  resonance  in  an  organ  pipe.    Of  course, 
the  nature  of  the  oscillation  in  the  two  cases  is  verv  dif- 
ferent, the  one  being  ethereal  and  electromagnetic,  the  other 
being    gaseous    and    involving    the    motion    of    material 
particles. 
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The  191 1  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  was  held  in  the  Engineering 
Societies  Building,  New  York,  Dec.  5  to  8  inclusive,  the 
convention  opening  with  a  social  session  and  reception 
Tuesday  evening,  when  Dr.  A.  C.  Humphreys  was  installed 
as  president.  His  predecessor  in  office,  Col.  E.  D.  Meier, 
delivered  his  retiring  address  on  "The  Engineer  in  the 
Future,"  in  which  he  declared  engineering  to  be  the  pro- 
fession of  both  the  present  and  the  time  to  come.  The 
engineer,  he  added,  is  a  devout  believer  in  natural  laws, 
needing  no  superior  court  to  define  them  as  "reasonable," 
for  every  infraction  of  such  laws  brings  its  punishment. 

At  the  Wednesday  afternoon  session  a  report  on  "Tests 
of  Large  Boilers  at  the  Detroit  Edison  Company,"  by  Prof. 
D.  S.  Jacobus,  was  read  by  Mr.  H.  O.  Pond,  who  was  in 
immediate  charge  of  the  tests.  These  huge  Stirling  boilers, 
rated  at  2365  hp  on  a  basis  of  10  sq.  ft.  of  heating  surface 
per  hp,  commonly  supply  steam  outputs  of  8000  kw,  and 
have  each  furnished  11,000  kw  for  short  periods.  But  even 
more  notable  than  the  great  size  of  these  double-fired  units. 
which  measure  26  ft.  wide,  14  ft.  deep  and  29  ft.  high,  arc 
the  economies  of  performance  which  they  show,  having  an 
over-all  efficiency  of  80  per  cent  at  nominal  rated  loads, 
and  decreasing  to  76  per  cent  at  100  per  cent  overload. 
One  of  the  boilers  tested  was  equipped  with  Roney  stokers, 
taking  i><  per  cent  of  the  steam  generated  for  its  jets 
and  stoker  engine.  The  Taylor  underfeed  stoker  for  the 
other  boiler  required  about  3  per  cent  of  the  steam  gen- 
erated to  drive  the  turbines  of  its  draft  blowers,  returning 
its  exhaust  to  the  feed-water  heaters.  Professor  Jacobus 
gave  credit  to  Mr.  Alex.  Dow,  general  manager  of  the 
Detroit  Edison  Company,  for  the  idea  and  installation  of 
the  huge  boilers  at  Delray,  the  equipment  being  developed 
by  the  engineers  of  the  Babcock  &  Wilcox  Company  and 
of  Westinghouse,  Church.  Kerr  &  Company.  In  conclusion 
the  writer  remarked  that  he  is  engaged  in  developing  a 
boiler  to  combine  the  performance  of  the  Detroit  units 
with  those  of  the  marine  type,  insuring  sustained  high 
efficiencies  at  outputs  from  80  to  400  per  cent  of  nominal 
rating. 

In  the  discussion  Mr.  R.  H.  Rice  pointed  out  the  advan- 
tages of  reduced  labor  cost,  space  and  real  estate  with 
such  large  boilers,  and  the  resulting  improved  simplicity 
of  fire-room  layout,  although  he  added  that  the  mainte- 
nance of  brickwork  remains  a  question.  He  also  suggested 
arrangements  for  adding  cold  feed-water  to  shut  off  the 
steaming  output  of  large  units  in  emergencies.  Mr.  R.  D. 
DeWolf  presented  a  number  of  curves  comparing  super- 
heater pressure  drop,  flue-gas  temperatures.  CO.  content. 
etc.,  in  the  cases  of  the  two  different  stokers  tested.  Mr. 
W.  D.  Ennis  computed  the  economy  of  the  Detroit  units 
to  be  1.9  lb.  coal  per  kw-hour,  tracing  the  high  efficiency 
to  reduced  furnace  radiation  losses.  Mr.  B.  C.  Johnson 
said  that  these  large  boilers  achieve  89  per  cent  of  the 
theoretically  possible  87  per  cent  thermal  efficiency.  Mr. 
H.  H.  Esselstyn.  the  consulting  engineers'  resident  repre- 
sentative at  the  Detroit  station,  exhibited  photographs  and 
sketches  of  successful  and  abandoned  furnace  brickwork 
constructions.  Prof.  William  Kent  declared  the  present 
tests  to  show  the  highest  efficiencies  ever  obtained  with 
coal  containing  more  than  25  per  cent  of  volatile  matter. 
Mr.  R.  G.  Carpenter  ascribed  the  high  Detroit  economies  to 
close  control  of  air  supply,  the  excess  oxygen  being  limited 
to  the  condition  of  maximum  efficiency.  Mr.  E.  D.  Drey- 
fus compared  gas-engine  economies  with  the  steam 
efficiencies  of  the  Detroit  units,  obtaining  about  23,000 
heat  units  per  kw-hour  in  each  instance,  although  the  tur- 
bine plant  benefits  from  its  greater  reliability  of  operation. 
Mr.  H.  G.  Stott  warned  against  huge  boilers  as  a  panacea 
for  boiler  troubles.  The  large  volatile  content  of  the  coal 
used,  he  said,  specially  suited  the  high  combustion  cham- 


bers of  the  Detroit  boilers,  but  he  asked  why  the  tests  were 
not  carried  beyond  214  per  cent  of  normal  rating,  which  is 
a  very  conservative  loading  in  the  light  of  present  prac- 
tice. Mr.  Stott  also  pointed  out  that  the  fixed  charges  of 
investment  are  especially  important  at  light  loads,  so  that 
it  may  pay  to  lose  efficiency  at  overloads  if  the  fixed 
charges,  which  nmst  be  continuously  carried,  can  thereby 
be  reduced. 

A  paper  on  "Herringbone  Gears"  of  the  Wuest  system 
was  next  presented  by  Mr.  P.  C.  Day,  Milwaukee,  Wis., 
among  the  applications  of  such  gears  suggested  being  the 
turbine  operation  of  low-speed,  direct-current  generators, 
marine  propellers,  steel-mill  rolls,  motor-operated  pumps, 
etc.,  in  addition  to  the  use  of  magnifying  ratios  for  driving 
electrical  generators  from  low-speed  waterwheels,  etc. 

Mr.  James  E.  Howard  next  abstracted  his  paper  on 
"Strain  Measurements  of  Some  Steam  Boilers  Under 
Hydrostatic  Pressures." 

.A  special  parallel  session  was  held  Wednesday  after- 
noon by  members  interested  in  cement-plant  engineering. 
Mr.  Frederick  H.  Lewis  presented  a  paper  on  "Electrical 
Power  in  Cement  Plants,"  in  which  he  compared  auxiliary 
and  motor  drive,  concluding  that  the  electric  mill  is  advan- 
tageous in  sizes  above  2000  bbl. 

Mr.  J.  D.  Porter  confirmed  the  advantages  of  electricity 
to  cement  manufacturers,  enumerating  arguments  obtained 
from  users  of  motor-driven  plants,  among  which  he  men- 
tioned economy,  flexibility,  fitness,  accuracy  of  cost  meas- 
urement, etc.  With  the  exception  of  three,  he  said,  the 
last  twenty  plants  built  have  installed  electric  drive. 


Letter  Cablegrams. 

To  popularize  transatlantic  cable  service  for  business 
and  social  messages  the  Western  Union  Telegraph  Com- 
pany makes  the  interesting  announcement  of  the  establish- 
ment of  two  new  forms  of  cable  service  between  the 
United  States  and  England  on  Dec.  6.  These  two  forms  are 
known  as  cable  letters  and  week-end  letters.  The  former 
may  be  filed  at  any  Western  Union  telegraph  office  to  be 
forwarded  to  the  cable  offices  at  New  York  or  Boston. 
Thence  they  will  be  cabled  at  the  convenience  of  the  com- 
pany to  reach  London  or  Liverpool  in  time  for  delivery  on 
the  morning  of  the  second  day  following  receipt  in  New 
York  or  Boston.  The  tariff  for  cable  letter  is  $1.50  for 
twenty  words,  with  30  cents  for  each  additional  five  words. 

Week-end  letters  may  be  filed  up  to  midnight  on  Satur- 
day for  delivery  in  London  or  Liverpool  on  the  following 
Tuesday  morning.  The  rate  is  $1.50  for  thirty  words,  with 
25  cents  for  each  additional  five  words.  In  each  case  these 
rates  are  for  cable  transmission  only,  although  if  desired 
messages  will  be  mailed  from  cable  offices  to  destination 
without  extra  cost.  If  telegraphed  to  or  from  cable  offices, 
the  regular  land-service  tolls  will  be  added.  Cable  letters 
and  week-end  letters  must  be  written  in  plain  English 
words.  In  cable  transmission  address  and  signature  words 
will  be  counted  and  charged  for.  Previous  transatlantic 
cable  rates  have  been  25  cents  a  word. 

In  addition  a  deferred-service  cable  rate  of  one-halt 
existing  full-price  rates  will  be  established  on  Jan.  i.  These 
messages  are  liable  to  be  deferred  for  a  period  not  exceed- 
ing twenty-four  hours. 

Commencing  on  Dec.  15  deferred  press  dispatches  in 
plain  English  for  American  papers  will  be  accepted  at  the 
cable  rate  of  5  cents  a  word. 

It  is  of  interest  to  add  that  the  first  of  the  new  cable 
letters  was  dispatched  on  Dec.  7  from  the  Postmaster-Gen- 
eral of  the  United  States  to  the  Postmaster-General  of 
Great  Britain. 

The  Commercial  Cable  Company  will  meet  the  cut  in 
rates  in  relation  to  deferred-service  cablegrams  and  de- 
ferred press  messages. 
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New  York  Jovian  Luncheon  Club. 


New  Vork  City,  although  the  most  important  electrical 
center  of  the  country,  has  lagged  behind  other  large  cities 
in  providing  means  for  bringing  electrical  men  together 
socially.  This  reproach  has  at  last  been  removed,  and  last 
week  the  lead  of  Philadelphia,  Chicago.  Denver,  Pittsburgh 
and  other  cities  was  followed  in  the  establishment  of  a 
luncheon  club  in  the  metropolitan  city  by  the  Order  of 
the  Rejuvenated  Sons  of  Jove.  As  is  well  known,  this  is 
a  national  organization  of  electrical  men,  which,  though 
largely  social,  and  at  "rejuvenations"  jovial,  in  character, 
has  also  a  serious  object,  namely,  to  bring  together  elec- 
trical men  for  co-operation  in  advancing  the  conmiercial 
side  of  the  electrical  industry.  The  slogan  of  the  organiza- 
tion is  "AH  together,  all  the  time,  for  everything  electrical," 
and  the  vigorous  work  it  is  performing  in  binding  together 
electrical  men  for  co-operation  in  advancing  the  cause  of 
electricity  is  admirable  in  every  respect.  The  membership 
of  the  order  now  exceeds  5000,  and  there  are  branches  in 
every  section  of  the  United  States  and  Canada  where  there 
is  any  considerable  electrical  activity.  Owing  to  the  more 
serious  purpose  of  the  organization,  all  who  are  interested 
in  advancing  the  electrical  industry  are  eligible  as  mem- 
bers. The  institution  of  luncheon  clubs  has  been  found  to 
advance  very  highly  the  co-operative  feature  of  the  order, 
through  bringing  men  together  under  favorable  conditions 
for  the  exchange  of  information  for  their  mutual  benefit 
and  for  the  advancement  of  electrical  interests  in  general. 

The  movement  toward  the  formation  in  New  York  City 
of  a  Jovian  Luncheon  Club  was  brought  to  a  favorable 
conclusion  under  the  leadership  of  Mr.  G.  E.  Watts,  states- 
man for  New  York,  and  Mr.  George  W.  Elliott,  statesman 
at  large,  with  the  assistance  of  Mr.  J.  B.  Olsen,  Mr.  B.  M. 
Downs  and  other  local  members  of  the  order.  At  the  first 
luncheon,  held  Nov.  29.  there  was  a  most  gratifying  at- 
tendance, the  total  being  104;  and  the  interest  and  enthu- 
siasm manifested  on  that  occasion  clearly  indicated  not 
only  the  need  of  such  a  social  center  as  the  club  will  afford, 
but  the  warm  spirit  with  which  it  will  be  supported. 

Mr.  Watts  presided,  and  at  the  close  of  the  luncheon 
in  well-chosen  words  informed  those  present  of  the  plans 
that  had  been  matured,  and  asked  the  hearty  co-operation 
of  all  members  of  the  order  in  making  the  semi-monthly 
meetings  at  luncheon  a  means  for  the  reunion  of  all  men 
in  New  York  City  and  vicinity  having  the  interest  of  the 
electrical  industry  at  heart.  He  pointed  out  how  the  op- 
portunity thus  afforded  would,  aside  from  its  social  fea- 
tures, conduce  to  the  advancement  of  the  cause  of  elec- 
tricity by  promoting  the  spirit  of  co-operation  which  to- 
day is  characteristic  of  all  successful  industrial  advance- 
ment. He  stated  that  at  each  luncheon  a  short  talk  would 
be  given  by  a  man  of  prominence  in  public  life  or  in  the 
national  or  local  commercial  or  industrial  field.  As  the 
luncheons  will  end  promptly  at  2  p.  m.  their  attendance  will 
not  result  in  any  material  inconvenience  to  busy  members. 

Mr.  Washington  Devereux,  statesman  for  Pennsylvania. 
was  the  guest  of  honor  and  gave  an  interesting  talk  on 
"Jovian  Luncheon  Clubs,"  during  which  he  described  the 
methods  which  had  made  the  Philadelphia  club  the  leading 
one  of  the  order,  and  dwelt  upon  the  great  benefit  it  had 
conferred  on  the  electrical  fraternity  of  the  Quaker  City. 
Formerly  there  was  very  little  acquaintance  between  elec- 
trical men  of  that  city,  and  those  engaged  in  the  same  line 
of  work  were  inclined  to  take  opposite  sides  of  the  street 
in  order  to  avoid  each  other.  That  condition,  Mr.  Devereux 
said,  had  absolutely  changed  since  the  formation  of  the 
club.  Meetings  at  luncheons  established  human  relations 
which  mitigated  the  effects  of  competition  between  those 
engaged  in  the  same  line  of  work  and  induced  a  hearty 
spirit  of  co-operation  in  the  general  advancement  of  the 
electrical  trade.  The  address  of  Mr.  Devereux  was  in  true 
Jovian    vein    and   was   enthusiastically   received. 


Work  of  the  Commercial  Section  of  the  N.  E.  L.  A. 

A  permanent  oHice  for  the  Commercial  Section  of  the 
National  Electric  Light  Association  has  been  opened  in  the 
Engineering  Societies  Building,  New  York  City,  by  Mr. 
Philip  S.  Dodd,  secretary  of  the  section.  The  general 
offices  of  the  association  are  also  in  this  building.  A  meet- 
ing of  the  executive  committee  of  the  section  will  be  held 
in  the  new  office  Dec.  9,  and  the  tentative  program  of  the 
year's  work  outlined-  at  the  previous  meeting  in  Chicago 
will  be  discussed  and  details  will  be  settled  definitely. 

The  Commercial  Section  is  doing  a  work  of  increasing 
practical  importance.  Its  membership  is  well  on  to  1000. 
At  the  New  York  N.  E.  L.  A.  convention  last  June  the  re- 
ports of  the  various  committees  embraced  a  collection  of 
valuable  data.  The  two  booklets  of  the  section — one  on 
"Data  on  Electric  Signs, "  prepared  by  the  sign  committee, 
and  the  other  on  "The  Electrical  Equipment  of  the  Home," 
prepared  by  the  wiring  committee — already  have  demon- 
strated usefulness  by  the  fact  that  they  have  attained  a 
combined  circulation  of  over  65,000  copies. 

Final  committee  appointments  have  been  made.  At  least 
three  of  the  conunittees  will  prepare  publications,  to  be 
available  to  members  for  general  distribution  probably  be- 
fore the  date  of  the  coming  Seattle  convention.  These  re- 
ports are  intended  to  demonstrate  the  possibilities  of  elec- 
tric service  and  to  stimulate  interest  in  the  varied  uses  of 
electrical  energy.  Definitely  classified  information  will  be 
given  on  such  subjects  as  street  lighting,  industrial  light- 
ing, residence  lighting  and  domestic  heating  and  cooking 
appliances. 

Perhaps  the  most  vital  feature  of  the  work  planned  for 
the  coming  year  will  be  the  compilation  of  a  "cumulative 
commercial  index,"  in  which  it  is  hoped  to  give  in  a  readily 
accessible  form  all  classes  of  information  useful  to  the 
commercial  men  of  the  electrical  industry.  This  index  will 
consist  of  a  digest  of  commercial  articles  that  have  ap- 
peared in  the-technical  press  for  a  period  of  perhaps  five 
years  past.  It  will  also  include  papers  read  before  societies 
on  subjects  having  a  commercial  bearing.  Further,  there 
will  be  chapters  devoted  to  electrically  operated  devices, 
with  descriptions  of  such  devices,  as  well  as  price  lists  and 
other  information  of  this  character.  Questions  relating 
to  public  policy  and  the  mutual  relations  of  operating  com- 
panies, contractors,  jobbers  and  consumers  will  also  form  a 
feature  of  this  work. 

It  is  proposed  to  establish  an  advertising  exchange  for 
all  members,  which  will  concentrate  in  the  central  office  in 
New  York  examples  of  all  classes  of  advertising  devoted 
to  the  sale  of  electricity  and  electrical  devices.  Other  fea- 
tures of  the  work  of  the  section  are  in  prospect,  and,  taken 
in  all  its  aspects,  the  comparatively  new  Commercial  Sec- 
tion promises  to  become  a  vital  factor  in  the  commercial 
development  of  the  electrical  industry  as  a  whole.  Its  work 
should  have  a  direct  bearing  on  the  success  of  operating 
companies,  manufacturers  and  jobbers. 

Following  is  a  list  of  the  names  of  the  chairmen  and 
secretaries  of  the  various  section  committees :  Commercial 
development  of  the  electrical  industry,  Mr.  W.  W.  Free- 
man, Edison  Electric  Illuminating  Company  of  Brooklyn, 
chairman ;  cost  of  commercial  department  work.  Mr.  E.  L. 
Callahan,  H.  M.  Byllesby  &  Company,  Chicago,  chairman, 
and  Mr.  J.  G.  Learned,  Public  Service  Company  of  North- 
ern Illinois,  Chicago,  secretary;  competitive  illuminants, 
Mr.  F.  H.  Golding,  Rockford  Electric  Company,  Rbckford, 
111.,  chairman,  and  Mr.  Ward  Harrison,  Cleveland,  secre- 
tary ;  steam  heating,  Mr.  S.  M.  Bushnell,  Illinois  Main- 
tenance Company,  Chicago,  111.,  chairman,  and  Mr.  Thomas 
Donahue,  Merchants'  Electric  Light  Association,  Lafayette, 
Ind.,  secretary;  selling  electricity  to  large  power  users, 
Mr.  Joseph  Lukes,  Truckee  River  General  Electric  Com- 
pany, Reno,  Nev.,  chairman,  and  Mr.  Stanley  Walton, 
Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal.,  sec- 
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retary;  residence  business,  Mr.  J.  F.  Becker,  United  Elec- 
tric Light  &  Power  Company,  New  York  City,  chairman, 
and  Mt.  H.  H.  Boynton,  Cleveland,  secretary;  industrial 
and  commercial  lighting,  Mr.  E.  H.  Beil,  Youngstown  Con- 
solidated Gas  &  Electric  Company,  Youngstown,  Ohio, 
chairman,  and  Mr.  F.  B.  Rae,  Jr.,  New  York,  secretary; 
commercial  electric  refrigeration  and  ventilation,  Mr.  J.  W. 
Meyers,  1000  Chestnut  Street,  Philadelphia,  chairman ;  elec- 
tric advertising  and  decorative  street  lighting,  Mr.  \V.  H. 
Hodge,  H.  M.  Byllesby  &  Company,  Chicago,  chairman, 
and  Mr.  Claude  Bender,  Cleveland,  secretary;  contract 
order  routine,  Mr.  T.  I.  Jones,  Edison  Electric  Illuminating 
Company  of  Brooklyn,  chairman,  and  Mr.  M.  S.  Seelman, 
Edison  Electric  Illuminating  Company  of  Brooklyn,  secre- 
tary; membership,  Mr.  George  Williams,  60  Wall  Street. 
New  York  City,  chairman,  and  Mr.  W.  W.  Dodd,  Cleve- 
land, secretary;  electric  vehicles,  Mr.  L.  R.  Wallis,  39 
Royalston  Street,  Boston,  chairman,  and  Mr.  P.  D. 
Wagoner,  Long  Island  City,  N.  Y.,  secretary;  commercial 
index,  Mr.  E.  L.  Callahan,  H.  M.  Byllesby  &  Company, 
Chicago,  chairman. 


Electric   Vehicle  in  Boston. 


At  a  meeting  of  the  Boston  Electric  Vehicle  Club  held 
on  Dec.  6  the  discussion  was  largely  devoted  to  publicity 
methods,  in  view  of  the  maturing  of  plans  for  newspaper 
campaigning  in  1912.  It  was  announced  that  about  $3,600 
had  already  been  secured,  on  the  desired  basis  of  $100 
per  n-unth  per  vehicle  dealer  represented  at  Boston,  for 
pushing  the  advertising  work  of  the  coming  year.  The 
dealers  are  enthusiastic  as  to  the  results  already  attained 
and  as  to  future  possibilities.  Besides  its  newspaper  adver- 
tising, the  club  is  working  in  various  other  ways  to  stimu- 
late the  trade  and  educate  the  public  as  to  the  vast  strides 
of  the  industry  in  recent  years.  Its  plans  for  a  great  dis- 
play at  the  Boston  1912  Electric  Show  are  arousing  popular 
interest  as  never  before.  Special  emphasis  was  laid  upon 
the  necessity  of  appropriations  along  the  above  lines  to 
enable  the  seed  sown  to  be  harvested  in  the  form  of  a 
great  tide  of  popular  interest  and  patronage  in  the  coming 
months. 

Mr.  Frank  J.  Stone,  Boston,  suggested  the  operation  of 
an  educational  lantern-slide  exhibit  in  the  streets  with  an 
electric  vehicle  as  the  stage,  the  use  of  telling  headlight 
effects,  and  the  installation  of  stencil  projecting  lamps  on 
the  vehicles  which  would  throw  the  words  "Electric 
Vehicle"  upon  the  sidewalk  whenever  a  truck  or  pleasure 
car  approached  the  curb.  In  view  of  its  trifling  cost  and 
effectiveness,  the  latter  suggestion  was  received  with  much 
enthusiasm.  A  representative  of  the  Electrical  World 
called  attention  to  the  value  of  the  automatic  motor-driven 
stereopticon,  as  illustrated  in  the  interurban  station  of  the 
Pacific  Electric  Railway  Company  in  Los  Angeles,  where 
the  scenic  attractions  of  the  mountain  and  beach  country 
reached  by  the  lines  are  displayed  consecutively  for  hours 
to  persons  in  the  waiting-room  without  any  expense  for 
attendance.  Mr.  C.  F.  Smith,  of  the  Boston  Edison  com- 
pany, mentioned  the  value  of  an  electric  emergency  truck 
as  a  helper  of  teamsters  on  slippferj'  pavements.  Mr.  E.  S. 
Mansfield  touched  upon  the  great  advertising  value  of  such 
service.  Mr.  Tiffany,  Boston,  outlined  the  electric  ambu- 
lance service  now  maintained  by  the  Massachusetts  Society 
for  the  Prevention  of  Cruelty  to  Animals.  It  was  hinted 
that  large  applications  of  the  electric  vehicle  in  New  Eng- 
land fire-department  ser\'ice  are  probable  in  the  near  future, 
members  of  the  club  who  have  seen  the  pioneer  work  at 
Springfield,  Mass.,  speaking  most  enthusiastically  of  the 
results  of  operation  in  that  city.  Brief  remarks  were  also 
made  by  Messrs.  Thomas  Glenn,  La  Rue  Vredenburgh, 
C.  R.  Erkman  and  Welles  E.  Holmes. 


It  was  announced  in  closing  that  at  the  meeting  of  the 
New  England  Section  of  the  Electric  Vehicle  Association 
of  America  to  be  held  at  the  Lynn  works  of  the  General 
Electric  Company  on  Dec.  14  Mr.  H.  S.  Baldwin,  head  of 
the  department  of  small  motor  manufacturing,  would  read 
a  paper  contrasting  vehicle  motors  of  ten  years  ago  with 
present  products.  The  announcement  was  also  made  that 
Prof.  Elihu  Thomson  would  address  the  meeting  on  vehicle 
motive  power,  as  originally  planned.  At  the  last  meeting 
of  the  club  it  was  voted  that  members  would  go  from 
Boston    to   the   meeting   exclusively   in    electric   machines. 


New    100,000-Volt   Line  Placed  in  Operation  Between 
Shawinigan  Falls  and  Montreal. 


The  new  line  of  the  Shawinigan  Water  &  Power  Com- 
pany between  its  new  hydroelectric  station  at  Shawinigan 
Falls  and  its  new  terminal  station  at  Maisonneuve,  on  the 
outskirts  of  Montreal,  has  recently  been  placed  in  operation. 
The  development  has  been  carried  on  with  remarkable  dis- 
patch under  the  supervision  of  the  company's  own  staff. 
headed  by  Mr.  Julian  C.  Smith,  general  superintendent  and 
chief  engineer.  The  head  works  for  the  new  station  were 
begun  in  May,  1910,  and  the  power-house  cofferdam  in 
September  of  that  year.  The  work  was  carried  on  inces- 
santly and  concrete  was  set  with  the  thermometer  register- 
ing 20  deg.  below  zero.  The  work  on  the  transmission  line 
began  last  May,  and  the  line  was  operated  at  50.000  volts  in 
October.    In  November  transmission  at  100,000  volts  began. 


Strain   Tower  and    Intermediate  Tower  on    the   Shawinigan   Falls 
Line. 

and  on  Nov.  14  one  of  the  i2,soo-kva,  three-phase  trans- 
formers in  the  terminal  station  was  carrying  full  load. 

The  new  power  house  at  Shawinigan  Falls  is  designed 
on  the  unit  system,  as  is  also  the  terminal  station  at  Maison- 
neuve. The  hydroelectric  station  will  house  three  units, 
two  of  which  are  at  present  installed.  The  wheels,  which 
were  built  by  the  I.  P.  Morris  Company,  Philadelphia,  are 
of  tine  twin  spiral-case  type,  rated  at  20,000  hp  under  a 
145-ft.  head.  They  operate  at  225  r.p.m.  and  drive  14,000- 
kva,  6600-volt,  three-phase,  60-cycle  alternators  built  by 
the  Canadian  W^estinghouse  Company.  The  energy  passes 
to  a  14,000-kva,  three-phase  transformer  built  by  the  Gen- 
eral Electric  Company,  which  steps  up  the  potential  from 
6600  volts  to  100,000  volts. 

The  transmission  line  is  about  85  miles,  and  for  a  distance 
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of  about  60  miles  parallels  the  tracks  of  the  Canadian 
Pacific  Railway  on  a  loo-ft.  private  right-of-way.  The  line 
is  approximately  10  miles  distant  from  the  company's  other 
lines  running  to  Montreal.  The  types  of  steel  towers  em- 
ployed are  shown  in  the  accompanying  engraving  and  were 
designed  by  the  company's  engineering  stafY.  They  are  70 
ft.  high  and  have  a  20-ft.  base.  They  carry  six  250,000- 
circ.  mil  aluminum  cables  and  two  ^-in.  steel  cables  as 
ground  wires.  Tlie  towers  are  spaced  520  ft.  apart,  and 
every  eleventh  tower  is  a  strain  tower.  Strain  towers  are 
also  provided  at  all  angles.  Electrolytic  lightning  arresters 
of  the  General  Electric  type  are  installed  at  both  ends  of 
the  lines.  At  the  Ottawa  River  there  are  two  long  spans 
of  1300  ft.,  with  special  towers  on  each  bank. 

The  new  substation  at  Maisonneuve  is  a  short  distance 
from  the  old  terminal  station  in  the  same  town.  The 
dominating  idea  of  the  design  has  been  to  make  each  unit 
from  the  water  to  the  terminal  station  at  Montreal  complete 
in  itself.  Thus  there  is  a  single  wheel  driving  a  single 
alternator  connected  to  a  single  three-phase  transformer 
feeding  a  single  transmission  line  which  supplies  energy  to 
a  single  step-down  transformer  at  the  other  end.  Provision 
is  made  for  three  units  in  the  terminal  station  just  as  there 
will  be  three  units  in  the  generating  station  with  a  two- 
circuit  transmission  line.  The  terminal  station  can  be  ex- 
tended if  need  be  without  disturbing  the  arrangement  or 
interfering  with  operation  by  simply  adding  new  sections 
to  one  end  of  the  structure.  The  switching  apparatus  and 
control  in  the  terminal  station  is  of  Canadian  Westing- 
house  manufacture,  and  the  transformers  are  of  General 
Electric  make.  Since  the  station  was  placed  in  operation 
the  company  has  been  more  than  pleased  with  the  results. 
The  older  transmission  lines  of  the  company  operate  at 
50.000  volts. 


Turin  International  Electrical  Congress. 


Electric  Light,  Heat  and  Traction. 


In  Section  IV  of  the  Turin  International  Electrical  Con- 
I  fress  papers  on  electric  light  and  heat  were  presented,  and 
in    Section    V   papers    on    electric    traction.      Abstracts    of 
these  papers   follow : 

I  ELECTRIC   HEATING. 

I       Mr.    C.    A.    Rossander   presented    a    very   comprehensive 
report  on  the  present  state  of  the  art  of  electric  heating  and 
its  future  development.     Beginning  with   a   short   resume 
of  the  various  methods  of  transforming  electrical  energy 
!   into  heat,  he  promptly  excludes  those  industrial  operations 
'    where  electric  heating  is  used  for  producing  very  high  tem- 
I  peratures   and   proceeds  with   a  description  of  the  various 
fundamental  types  of  construction  used  in  the  manufacture 
of  commercial  heating  apparatus  where  moderate  tempera- 
tures and  relatively  small  quantities  of  energy  are  dealt 
with. 
Leaving  the  question  of  design,  he  treats  of  the  applica- 
I  tions  of  electric  heat,   commencing   with   electric  cooking. 
Actual  figures  are  given  of  the  amount  of  energy  in  kilo- 
I'  watt-hours  necessary  to  cook  different  kinds  of  food.     The 
average  figure  for  meat  is  given  as  0.4  kw-hour  or  0.5  kw- 
hour  per  kilogram. 

Comparing  an  illuminating-gas  stove  with  an  electric 
stove  on  the  basis  of  equal  heating  value,  i  kw-hour  of 
electric  energy  is  equivalent  to  0.415  cu.  m  of  gas.  How- 
ever, on  account  of  the  more  perfect  regulation  possible 
with  electricity,  this  figure  was  said  to  be  somewhat  low, 
and  after  giving  similar  figures  from  different  sources  the 
author  concludes  that  i  kw-hour  of  electric  energy  should 
be  considered  as  equivalent  to  not  less  than  0.5  cu.  m  and 
not  more  than  i  cu.  m  of  illuminating  gas. 
In  discussing  the   inherentlv   unfavorable   characteristics 


of  a  cooking  load  and  the  methods  of  minimizing  them  so 
as  to  reduce  the  cost  of  energy  supply  for  this  purpose, 
mention  is  made  of  the  long-hour  heating  apparatus  used 
in  Hartford,  Conn.,  which  was  described  in  the  Electrical 
World,  V'ol.  37,  page  45. 

Electricity  oft'ers  many  practical  advantages  over  coal  or 
wood  in  heating  large  ovens  for  baking  on  a  commercial 
scale.  Professor  Eckstrom  in  Sweden  has  made  experi- 
ments in  this  direction  and  has  found  that  the  best  results 
are  attained  by  heating  the  oven  to  a  given  temperature 
and  then  cutting  off  the  current  and  letting  the  oven  grad- 
ually cool  off,  the  temperature  being  so  chosen  that  the 
bread  will  just  be  done  when  the  oven  has  cooled  off. 
The  heating  of  w^ater  does  not  offer  a  very  attractive  field 
from  the  economical  point  of  view  except  where  cheap 
energy  is  available. 

In  speaking  of  various  other  domestic  uses  of  electric 
heat,  the  author  mentions  a  laundry  near  Paris  where  the 
proprietor  was  willing  to  pay  three  times  as  much  for  elec- 
tric heat  as  for  coal  heat. 

Dr.  Epstrom  has  made  some  interesting  tests  on  electric 
house  heating  near  .Stockholm,  where  the  average  yearly 
temperature  is  +  6  deg.  C.  By  using  a  thermostat  for 
close  control  of  the  temperature  to  correspond  with  the 
momentary  needs  of  the  room  it  was  found  that  in  this 
particular  case,  with  coke  at  $6.84  per  ton  and  utilized  in 
a  hot-water-heating  system,  one  could  pay  as  high  as  6.95 
cents  per  kw-hour  for  electric  energy.' 

In  -Sweden,  where  most  electric  energy  is  derived  from 
water-power  and  sold  at  a  price  based  on  a  fixed  charge  for 
a  given  demand  and  a  very  small  consumption  charge,  there 
is  a  great  field  for  heating  during  hours  of  light  load,  and 
to  meet  the.se  conditions  of  operation  various  methods  have 
been  evolved  for  storing  heat  in  masses  of  high  heat  capac- 
ity to  be  given  off  during  the  period  of  maximum  load  when 
the  heating  circuits  are  disconnected.  Electric  heat  for 
holding  boilers  at  boiling  temperature  is  perfectly  feasible 
in  stations  where  a  steam  relay  is  operated  in  connection 
with  a  w'ater-power. 

Much  has  been  done  to  perfect  heating  appliances  and 
to  devise  wavs  and  means  of  placing  electric  heating  on  an 
economical  basis,  but  there  is  yet  much  to  be  done  and  the 
future  for  electric  heating  on  a  very  large  scale  certainly 
looks  bright. 

The  report  was  discussed  by  Messrs.  Mengarini.  Danioni 
and  others. 

INTERNATIONAL   OUTLOOK    IN    SCIENTIFIC   ILLUMINATION. 

Mr.  Leon  Gaster  presented  a  brief  summary  of  a  few  of 
the  most  important  problems  in  illuminating  engineering 
which  are  now  the  .subject  of  international  discussion.  He 
claimed  that  some  generally  accepted  method  should  he 
adopted  for  comparing  the  color  and  daylight  qualities  of 
illuminants.  It  is  also  desirable  that  a  definite  and  au- 
thoritative ruling  be  laid  down  regarding  the  amount  of 
illumination  demanded  by  different  classes  of  work.  It  is 
desirable  to  adopt  a  truly  international  unit  of  candle-power, 
in  order  to  avoid  the  confusion  which  exists  at  present  by 
reason  of  the  use  of  the  hefner  candle  in  addition  to  the 
so-called  international  candle.  There  should  be  interna- 
tional uniformity  in  methods  of  expressing  and  testing 
candle-power,  in  the  measurement  of  illumination,  in  the 
units  and  nomenclature  of  illumination  and  in  the  designa- 
tion of  surface  brightness  and  intrinsic  brilliancy. 

The  author  suggested  that  there  should  now  be  formed  a 
trulv  international  committee  on  which  different  .systems  of 
lighting  should  be  adequately  represented  and  in  which  rep- 
resentatives of  bodies  interested  should  also  take  part.  This 
central  committee  might  be  aided  in  this  work  by  sub-com- 
mittees in  various  countries  and  would  then  be  in  a  posi- 
tion to  take  up  different  points  in  an  authoritative  and  per- 
manent manner.  The  international  photometric  commission 
might    well    become   the   center   of   such    a   committee   and 


would  co-upcrate  with  the  Illuminating  Engineering 
Society.  It  is  Jesirable  that  the  different  commissions  and 
bodies  interested  in  illumination,  which  have  heretofore 
worked  on  separate  lines,  should  be  brought  into  contact, 
with  a  view  to  concerted  action.  In  this  way  uniformity 
in  methods  would  be  secured,  and  the  results  of  researches 
in  different  countries  would  be  rendered  comparable  with 
one  another.  The  subject  of  illumination  is  assuming  a 
prominent  position  in  the  field  of  industrial  hygiene. 
Methods  of  lighting  have  a  direct  bearing  not  only  on  the 
eye.  but  also  upon  the  general  health,  and  t\\e  conditions  of 
illumination  have  also  an  important  bearing  on  the  quality 
and  output  of  work  in  factories.  What  is  now  needed  is 
to  determine  the  correct  amount  of  illumination  for  various 
purposes,  so  that  some  tentative  standard  of  good  illumina- 
tion may  be  arrived  at  and  the  study  of  illumination  placed 
on  a  more  scientific  basis. 

ELECTRIC   PROPULSION    OF   SUBMARINES. 

Present  development  in  submarine  navigation  is  due 
largely  to  the  favorable  characteristics  of  electric  propul- 
sion. Mr.  Agostino  Bezzi  in  a  paper  on  the  subject  of  elec- 
tric propulsion  briefly  outlined  some  of  the  difficulties  en- 
countered, described  ways  and  means  that  have  been  em- 
ployed to  overcome  them  and  pointed  out  the  most  likely 
lines  of  improvement  in  the  near  future. 

The  battery  question  is  of  the  greatest  importance.  This 
service  requires  batteries  that  take  up  the  least  space  and 
possess  the  least  weight  per  unit  of  energy  that  can  be  de- 
rived from  them.  Cost  is  a  secondary  consideration  and 
enero",-  efficiency  is  of  little  consequence. 

A  brief  comparative  study  on  various  types  of  lead  bat- 
teries and  nickel-iron-alkaline  batteries  showed  the  latter  to 
be  far  superior  with  regard  to  weight  and  volume  per  unit 
of  energy  and  to  be  cheaper  in  first  cost  per  unit  of  energy 
delivered  during  their  useful  life.  In  the  application  of 
batteries  on  submarines  the  matters  of  insulation  and  ven- 
tilation are  of  the  greatest  importance.  It  is  desirable  to 
use  a  high  emf  so  as  to  reduce  the  size  and  weight  of  the 
electric  equipment,  but  the  atmospheric  conditions  are  such 
as  to  make  the  insulation  for  voltages  above  220  very  diffi- 
cult and  for  those  above  440  quite  impracticable.  The  ven- 
tilation requires  the  provision  of  a  special  plant  for  ex- 
hausting the  gases,  and  this  system  still  further  compli- 
cates the  problem  of  insulation  due  to  condensation  of  sul- 
phuric acid  in  the  ventilation  ducts  and  hoods.  The  alka- 
line battery  offers  much  greater  difficulties  in  this  respect 
than  does  the  lead  battery.  First  of  all,  it  requires  more 
ventilation  and,  secondly,  the  ventilating  system  becomes 
entirely  covered  with  a  coating  of  carbonates,  which  are 
good  conductors  and  thus  render  the  insulation  of  the  bat- 
teries extremely  difficult.  No  satisfactory  solution  of  this 
problem  has  yet  been  developed. 

Naturally  all  motors  are  direct-current,  and  since  the  re- 
sistance of  the  propeller  increases  with  the  speed  the  shunt 
winding  is  always  used  and  occasionally  a  compound  wind- 
ing is  also  used. 

Rheostatic  speed  control  is  limited  in  range  and  ineffici- 
ent, and  regulation  by  varying  the  field  strength,  while  good 
in  efficiency,  is  too  limited  in  its  range  of  variation.  The 
most  successful  methods  of  control  employ  two  motors  or  a 
double-winding  motor,  the  adjustment  of  speed  being  ac- 
complished by  a  combination  of  field  regulation  and  series- 
parallel  control. 

The  efficiency  of  the  motor  equipment  is  of  the  greatest 
importance,  since  it  has  a  direct  bearing  on  the  radius  of 
operation  of  the  submarine.  It  also  is  necessary  to  avoid 
excessive  room  temperatures  due  to  heating  of  the  motors. 
Artificial  ventilation  of  the  motors  is  very  desirable,  but 
exceedingly  difficult  of  practical  accomplishment.  Air  ven- 
tilation is  too  inefficient.  The  Siemens-Schuckert  company 
has  built  a  successful  water-cooled  motor. 

The  paper  was  discussed  bv  Dr.  Kninff  and  nfbprc 
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HEAVY     ELECTRIC     TRACTION. 

An  analysis  of  single-phase  and  three-phase  systems  with 
a  view  to  their  application  to  heavy  railroading  was  made 
by  Mr.  Giorgio  Calzolari. 

By  way  of  introduction  he  summarized  expert  opinion  on 
this  subject  by  briefly  reviewing  the  conclusions  arrived  at 
by  the  various  commissions  that  have  been  appointed  to  in- 
vestigate and  study  the  subject.  The  preference  of  the 
various  countries  for  one  system  or  another  as  reflected  in 
their  present  activities  was  then  taken  up  and  brief  descrip- 
tions of  electric-traction  systems  under  construction  in  the 
various  countries  were  given.  This  review  seems  to  place 
Germany,  Sweden  and  Austria  on  one  side  as  favoring  sin- 
gle-phase traction  for  general  adoption  in  heavy  railroad 
W'Ork,  while  Russia,  France  and  Italy  are  opposed  to  stand- 
ardization of  any  electric  system  at  the  present  time  and 
seem,  if  anything,  to  favor  the  three-phase  system. 

In  studying  the  characteristics  of  the  two  systems  the 
problem  was  divided  into  two  parts,  namely : 

(i)  The  requirements  of  railway  operation,  viz.:  (a) 
Sufficient  starting  and  running  torque;  (b)  ability  to  main- 
tain schedule  time ;  (c)  multiple  operation  of  motor  cars 
or  locomotives. 

(2)  Economy  of  operation  in  the  following  respects: 
(a)  First  cost  of  motive  power  plant;  (b)  simplicity  and 
durability  of  the  distribution  system;  (c)  simplicity  and 
durability  of  the  electric  equipment;  (d)  ratio  of  weight 
of  motor  equipment  to  torque  and  power;  (e)  energy  con- 
sumption at  locomotive  and  at  power  plant  per  ton-kilo- 
meter; (f)  instantaneous  power  demands;  (g)  main- 
tenance expense. 

Both  single-phase  and  three-phase  motors  are  able  to  de- 
velop sufficient  torque  and  power  for  heavy  railroad  work. 

In  regard  to  schedule  speed  the  author  looks  upon  the 
constant-speed  characteristic  of  the  three-phase  motor  as  an 
advantage,  and  in  comparing  the  induction  motor  equipped 
for  either  cascade  or  variable-pole  operation  with  the  sim 
gle-phase  commutator  motor  he  is  of  the  opinion  that  be- 
cause of  the  variation  of  power-factor  with  speed  the  sin- 
gle-phase motor  is  more  limited,  in  its  running  speed  than 
is  the  three-phase  motor. 

Multiple  operation  offers  no  difficulties  with  single-phase 
motors.  It  has  been  the  general  belief  that  because  of 
their  constant  speed  induction  motors  could  not  be  oper- 
ated in  multiple  on  the  same  train  without  serious  disturb- 
ances. However,  actual  experience  has  shown  that  no  seri- 
ous difficulty  is  experienced  when  two  locomotives  are  at- 
tached to  the  same  train  even  though  one  has  new  and  the 
other  old  tires. 

The  question  of  first  cost  depends  so  extensively  upon 
local  conditions  that  it  is  difficult  to  show  where  either  one 
of  the  systems  has  an  advantage  over  the  other  in  this  re- 
spect. 

The  single-phase  distribution  system  is  clearly  the  sim- 
plest, and  yet  because  of  the  extremely  high  tension  on  the 
working  conductor  the  three-phase  system  with  a  much 
iower  working  emf  has  a  greater  factor  of  safety.  As 
regards  the  motor  equipment,  the  induction  motor  is 
simpler  and  more  robust  than  the  commutator  motor,  but 
both  have  a  very  short  air-gap.  Furthermore,  the  single- 
phase  motor  equipment  weighs  about  40  per  cent  more  than 
a  three-phase  equipment  for  the  same  service,  and  because 
of  this  difference  in  weight  the  energy  consumption  per  ton- 
kilometer  is  slightly  in  favor  of  the  three-phase  equipment, 
and  if  the  three-phase  system  is  operated  with  regenerative 
control  the  energy  consumption  at  the  power  house  is  still 
further  reduced.  Regenerative  control  with  single-phase 
motors  is  now  being  tried  out  on  the  Midi  line  in  the  French 
Pyrenees. 

The  three-phase  system  has  an  important  advantage  over 
the  single-phase  system  in  that  it  permits  the  running  trains 
to  feed  energy  back  to  a  starting  train,  thus  relieving  the 
riwer  hntise  of  excessive  demands.     The  author  estimates 
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that  by  suitable  adjustment  of  the  speed  regulators  the 
momentary  demands  on  the  power  house  of  a  three-phase 
system  can  be  reduced  by  more  than  30  per  cent. 

On  the  score  of  general  maintenance  the  two  systems  are 
considered  to  be  about  equal.  Summing  up,  the  author 
thinks  that  the  io,ooo-volt,  15-cycle  to  25-cycle,  single- 
phase  system  is  best  adapted  to  long  lines  of  moderate 
traffic  and  especially  in  cases  where  hydroelectric  energy  is 
developed  exclusively  for  traction  purposes,  while  the  3000- 
volt,  15-cycle.  three-phase  system  is  best  adapted  to  lines 
carrying  heavy  traffic,  and  especially  where  there  are  heavy 
grades  and  long  runs. 

At  the  end  of  the  paper  the  author  gives  a  detailed  de- 
scription of  the  electrification  of  the  Giovi  lines  with  three- 
phase  equipment. 

The  paper  was  discussed  by  Messrs.  de  Kando,  Vallauri, 
Donati,  Koronzai,  Assadtchy.  Mailloux,  Eichel,  Vicini, 
I'Hoest,  Beckmann  and  Behn-Eschenburg, 

SINGLE-PHASE    TRACTION     MOTORS. 

V  monograph  on  single-phase  traction  motors  was  pre- 
sented by  Dr.  W.  Kummer.  Beginning  with  a  statement 
that  practically  all  electrical  manufacturers  who  had 
earnestly  studied  the  subject  had  adopted  the  single-phase 
syi^tem  for  heavy  railroad  work  and  that  the  motors  now 
in  use  could  be  divided  into  three  classes,  namelj' :  series, 
repulsion  and  repulsion  with  armature  excitation,  he  then 
proceeded  to  give  some  of  the  mechanical  characteristics 
of  these  motors. 

Experience  with  steam  traction  has  taught  railroad  engi- 
neers to  require  a  driving  motor  that  can  develop  a  variety 
of  torques  at  a  given  speed  so  as  to  be  able  to  maintain  the 
operating  schedule ;  also  one  that  can  develop  large  torques 
at  low  speeds  and  two  torques  at  high  speeds  so  as  to 
secure  good  economy  of  energy  in  starting  and  in  operation 
over  a  road  having  grades. 

These  characteristics  are  fulfilled  to  a  marked  degree  by 
all  the  single-phase  motors,  and  in  addition  to  this  they 
may  be  arranged  for  regenerative  control,  an  actual  in- 
stallation being  under  construction  now  in  one  of  the  lines 
of  the  Chemins  de  Per  du  Midi,  France.  However,  al- 
though regenerative  control  introduces  certain  complica- 
tions in  the  equipment,  it  is  quite  feasible  to  utilize  the 
motors  for  transforming  the  energy  of  retardation  into 
electric  energy  which  can  be  dissipated  in  a  rheostat.  This 
system  is  in  use  on  the  Valle-Maggia  road.  Following 
these  general  characteristics,  the  author  took  up  in  detail 
the  relations  between  the  motor  torque  and  some  of  the 
principal  dimensions.  Using  the  following  symbols,  he  gave 
formulas  for  the  interrelations  of  the  various  quantities  a> 
represented  by  modern  practice : 

Normal  motor  torque  in  meter-kilograms  =  D 

Rotor  diameter  =  Da 

Gear  ratio  =  U 

Drawbar  pull  per  driving  axle  in  kilograms         =  Z 
Diameter  of  the  driving  wheel  =  Dr 

Speed  in  kilometers  per  hour  =  V 

Da  =  2.42  X  V  D,  for  gearless  motors. 
Da  =  3.30  X  \'  D,  for  geared  motors. 

.Assuming  one  motor  for  each  driving  axle: 


y         r.  Da  ^ 

V  =67.9      1^ 


Z  =  30.3  LI  V  D 
F=  135.8     I 
[7 


for  gearless  motors. 


With  reference  to  weights  and  torque,  denoting: 
Car  weight  in  kilogram 
Car  torque  in  motor-kilograms 
Adhesion  weight  in  kilograms 
Adhesion  coefficient 
Diameter  of  drives 


G 

D, 

G^ 

Dr 


Thus 


G    ■> 
Di   = 


Dr 


for   geared   motors. 
~-   \  being  assumed  as  0.5  for  geared  motor';. 


which   for  single-phase  motors  was  about 


—  =  II  to  13. 

WORKING    CONDUCTORS    FOR    ELECTRIC    RAILku.\Li.s. 

Mr.  Gustave  I'Hoest  submitted  a  report  on  present  meth- 
ods of  constructing  working  conductors  for  heavy  electric 
traction,  describing  briefly  the  fundamental  types  of  third- 
rail  and  the  latest  catenary  constructions  used  on  the  high- 
tension  single-phase  and  three-phase  roads  in  Europe. 

In  conclusion  he  stated  that  the  third-rail  can  be  advan- 
tageously employed  for  direct-current  traction  where  there 
are  not  too  many  switches  and  crossings.  Its  use  is  espe- 
cially desirable  in  and  around  cities,  where  the  unsightli- 
ness  of  the  overhead  construction  is  objectionable,  and  also 
on  account  of  its  non-interference  with  the  clear  view  of 
signals. 

On  the  other  hand,  high-tension  systems  are  limited  en- 
tirely to  overhead  distribution.  With  present-day  methods 
no  especial  difficulty  is  encountered  in  handling  emfs  as 
high  as  can  be  utilized,  and  this  with  little  or  no  fear  of 
danger  due  to  mechanical  failure  of  any  part  of  the  line. 
However,  the  author  notes  a  tendency  on  the  part  of  some 
constructors  to  relax  and  take  chances  by  employing  a 
lower  factor  of  safety. 

HIGH-TENSION.     DIRECT-CURRENT     TRACTION. 

In  a  paper  entitled  "Notes  on  High-Tension,  Direct- 
Current  Traction"  Mr.  Guglielmo  Gyaros  showed  how, 
thanks  to  the  commutating  pole,  the  direct-current  system 
has  taken  a  new  lease  of  life  and  will  in  all  probability  be- 
come the  standard  system  for  interurban  and  suburban 
lines. 

The  commutating  pole  has  greatly  increased  the  possi- 
bilities of  commutation,  and  the  high-tension  motors 
equipped  with  these  poles  possess  much  better  commutating 
qualities  than  do  the  ordinary  low-tension  motors.  Ex- 
perience has  shown  that  high-tension  motor  brushes  have 
an  average  life  of  between  200,000  and  1,500,000  motor- 
kilometers  and  that  the  motors  will  stand  a  momentary 
overload  of  100  per  cent  without  flashing  over.  The  ordi- 
nary motor  will  flash  over  with  an  overload  of  50  per  cent. 

As  an  example  of  the  comparative  cost  of  maintenance 
of  single-phase  and  high-tension  direct-current  systems  the 
author  gave  figures  taken  from  the  results  obtained  by  the 
Washington,  Baltimore  &  Annapolis  Railway  which  were 
published  in  the  Electric  Railway  Journal.  It  was  the 
author's  opinion  that  the  single-phase  system  could  com- 
pete with  the  high-tension  direct-current  system  only  when 
very  high  tensions  were  used  on  the  working  conductor. 
For  example,  he  considered  that  on  the  basis  of  equal 
economy  a  looo-volt  direct-current  system  was  equivalent 
to  a  5000-volt  or  3000-volt  alternating-current  system  and 
that  a  2500-volt  or  3000-volt  direct-current  system  was 
equivalent  to  a  15.000-volt  alternating-current  system. 

There  are  now  either  in  operation  or  under  construction 
five  important  high-tension,  direct-current  lines  in  Hungary, 
and  the  author  gave  data  regarding  each  one.  These  sys- 
tems use  the  pantograph  trolley  with  an  aluminum  contact 
bow.  When  used  on  catenary  construction  these  bows  have 
an  average  life  of  about  20.000  car-kilometers,  but  in  ordi- 
nary trolley  construction  their  life  is  much  shorter. 
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Los  Angeles  Electrical  Show. 

i'he  first  electrical  show  to  be  held  in  Los  Angeles,  Cal., 
was  opened  on  the  evening  of  Nov.  25,  and  will  be  closed 
on  Dec.  9,  being  open  dnring  that  period,  including  Sun- 
days, from  2  to  11  p.m.  The  show  is  in  the  Shrine  Audi- 
torium, which  offers  a  floor  space,  including  balcony,  of 
close  to  50,000  sq.  ft.  Both  floors  are  completely  taken 
up  by  the  exhibitors,  of  which  there  are  about  fifty,  repre- 
senting all  sections  of  the  coimtry.  To  interest  the  general 
public  in  the  exposition,  extensive  advertising  and  display 
work  was  carried  on  for  some  weeks  previous  to  the  show 
in  Central  California,  Nevada  and  Arizona,  and  special 
round-trip  rates  were  offered  by  the  railroads  from  these 
and  other  distant  points.  The  Los  Angeles  Railway  Com- 
pany operates  cars  on  a  special  schedule  direct  to  the 
auditorium  during  the  early  portion  of  each  evening. 
Considering  that  but  five  days  was  allowed  the  manage- 
ment   and    exhibitors    to    arrange    the    display    before    the 


the  main  door.  These  latter  are  divided  by  a  12-ft.  center 
aisle.  The  front  framework  of  the  booths  is  of  arch  con- 
struction, with  columns  at  intervals  of  approximately  10 
ft.,  surmounted  with  lamps  inclosed  in  white  frosted 
globes.  The  booth  framing  is  in  white,  with  the  name  of 
the  respective  exiiibitor  stamped  on  the  arch  in  blue  and 
gold.  The  lighting  for  this  decoration  aggregates  50  500- 
watt,  50  250-watt  and  170  loo-watt  lamps.  The  accom- 
panying photograph,  taken  at  the  opening  of  the  show, 
gives  an  idea  of  the  illuminating  features  and  general 
arrangement. 

Many  of  the  exhibitors  displayed  individual  electric 
name  and  specialty  signs,  and  added  to  the  decoration  of 
their  sections  small  incandescent  lamps  strung  along  the 
struts  and  braces  between  the  columns. 

SPECIAL  FEATURES. 

The  companies  represented  offered  varied  features  to 
interest    the   general    public    and    the    student    in    electrical 
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General    View    of    Los    Angeles    Electrical    Show. 


opening  night,  owing  to  another  attraction  occupying  the 
hall,  much  credit  is  due  for  the  excellent  showing  made. 

ILLUMINATION    AND    DECORATION. 

The  general  design  of  decoration  and  lighting  is  pleas- 
mg  and.  attractive,  without  any  great  spectacular  effect. 
The  arrangement  is  uniform  with  diversified  features  here 
and  there  among  the  different  booths.  The  time  of  year 
being  characterized  by  the  Christmas  spirit,  the  scheme  of 
decoration  anticipates  to  some  extent  the  Yuletide  period 
in  the  use  of  miniature  Christmas  trees,  foliage  and  the 
like,  all,  of  course,  being  in  conformity  with  the  lighting 
features. 

The  iron  roof  trusses  are  draped  along  the  bottom  chord 
with  strings  of  evergreen.  Along  this  trimming,  at  inter- 
vals of  about  5  ft.,  i6-cp  lamps  of  corresponding  green 
color  are  hung.  Inclusive  of  twenty-eight  crystal  chan- 
deliers, each  having  ten  lights,  2500  lamps,  of  the  capacity 
noted,  are  installed.  In  addition  the  general  lighting  is 
augmented  by  seventy-two  arc  lamps. 

The  booths  are  arranged  at  ail  four  sides  of  the  hall, 
with  a  double  line  of  booths  through  the  central  portion  of 


work,  as  well  as  the  user  of  electric  motors,  the  central- 
station  man  and  the  electrical  constructor.  For  the  former 
the  application  of  electric  energy  to  various  forms  of 
household  appliances  for  reducing  labor  to  a  minimum, 
such  as  washing  machines,  electric  irons,  cooking  appur- 
tenances and  the  like,  was  attractively  shown  and  demon- 
strated. The  part  that  electric  energy  takes  in  the  manu- 
facture of  food  products  and  wearing  apparel  was  also 
exemplified. 

Among  the  individual  exhibitors  guessing  contests  were 
inaugurated,  prizes  of  electric  household  utensils  and 
similar  specialties  being  offered  to  the  successful  con- 
testants. The  management  offered  cash  prizes  to  the 
school  children  of  Southern  California  for  the  best  work 
executed  and  exhibited  in  plans  and  general  drawings. 
Local  orphan  asylums  were  invited  to  send  the  children, 
gratis,  and  two  special  days  were  set  apart  to  allow  all 
school  children,  regardless  of  age,  to  visit  the  show  at 
one-half  the  regular  entrance  fee.  Dec.  i  was  given  over 
to  the  students  of  Throop  Polytechnic  Institute,  Pasadena, 
and  all  the  pupils  of  the  Pasadena  schools.  Dec.  4  was 
devoted   to   the   Merchants   &   Manufacturers'   Association 
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of  Los  Angeles.  During  the  hours  of  the  show  musical 
concerts  are  given  by  the  Catalina  Band,  one  of  the  best 
organizations  of  its  kind  in  southern  California. 

The  show  is  given  upon  a  co-operative  profit-sharing 
basis.  The  net  proceeds,  after  all  e.xprnses  are  deducted, 
will  be  divided  among  the  exhibitors  in  proportion  to  the 
respective  exhibit  space  occupied.  It  is  confidently  ex- 
pected that  the  returns  will  more  than  repay  each  company 
for  the  initial  outlay  for  space,  which,  it  is  stated,  is  lower 
per  square  foot  than  has  ever  been  the  case  for  a  similar 
show  held  in  a  large  city. 

The  exhibition  is  given  under  the  auspices  of  the  Los 
.\ngeles  Electrical  Exposition,  an  association  of  the  lead- 
ing electrical  interests  of  the  city.  The  entire  executive 
committee,  excepting  the  manager,  gave  its  services  freely. 
The  committee  is  composed  of  Messrs.  H.  B.  Woodill, 
chairman;  C.  S.  Walton,  vice-chairman;  C.  G.  Pyle,  secre- 
tary and  treasurer:  D.  ^L  Moses,  general  manager;  J.  E. 
MacDonald,  T.  E.  Burger,  L.  O.  Lieber  and  W.  B.  Palmer. 

For  the  operation  of  the  different  displays  it  was  neces- 
sary to  have  electric  energy  in  greatly  varied  classes  of 
service,  ranging  from  500  volts  direct  current  to  15,000 
vohs  alternating  current.  Both  two-phase  and  three- 
phase  currents,  at  commercial  voltages,  were  employed 
for  many  purposes.  The  electrical  energ\'  throughout  was 
generally  furnished  by  the  Southern  California  Edison 
Company,  except  the  15,000-volt  current,  which  was  sup- 
plied by  the  Los  Angeles  Gas  &  Electric  Company. 

PUBLIC    SERVICE    COMPANY    EXHIBITS. 

The  Southern  California  Edison  Company,  which  fur- 
nishes electricity  to  a  large  section  of  Los  Angeles  and 
vicinity,  had  in  operation  a  motor-generator  set,  this  being 
used  for  supplying  the  direct-current  motors  at  the  ex- 
hibit, and  an  accompanying  operating  panel,  regularly 
equipped ;  a  mercury  arc  rectifier  for  magnetic  street  arc 
work  was  also  shown.  The  coinpany  displayed  one  of  its 
standard  meter-testing  outfits  and  explained  its  principle 
of  operation.  In  addition,  for  the  instruction  of  consum- 
lers  there  was  illustrated,  by  means  of  five  large  dial  faces 
'and  hands,  the  method  of  reading  meters,  an  attendant 
marking  on  a  blackboard  each  respective  reading  in  kilo- 
^  watt-hours  as  the  hands  were  shifted  to  various  positions. 
I  The  exhibit  was  in  charge  of  Messrs.  C.  S.  Walton,  G.  E. 
Simpson  and  E.  R.  Stauffacher,  all  connected  with  the 
■company. 

I  The  Pacific  Electric  Railway  Company's  exhibit  was 
particularly  attractive  in  being  a  reproduction  of  one  of 
:!he  cars  regularly  employed  on  the  route.  To  effect  this, 
the  front  of  a  red  car,  including  nickel  guard  bars  over 
the  entrance,  was  placed  upon  one  of  the  elevated  plat- 
forms forming  part  of  the  sides  of  the  main  floor  of  the 
•auditorium.  The  latter,  representing  the  body  of  the  car, 
was  suitably  draped  along  the  side  with  a  black  field,  sup- 
Dlemented  by  orange  and  red  trimmings,  at  the  center  of 
which  the  familiar  Pacific  Electric  cylindrical  seal  of 
slack,  white  and  red  was  placed.  The  interior  portion  of 
he  suggested  car  was  given  over  to  free  moving  pictures 
md  stereopticon  views,  there  being  a  seating  capacity  of 
I  ibout  100  persons.  This  illustrated  feature  was  devoted 
10  travelogue  talks  of  scenes  along  the  route,  and  an  ac- 
:ount  of  the  growth  of  the  system  from  ioj4  miles  of 
ailway  in  1893  to  970  miles  in  operation  in  J911.  The 
;  tompany  also  exhibited  the  Hunt  "automatic  flagman," 
I  vhich  it  employs  at  crossings.     This  was  in  direct  charge 

I  if  the  inventor,  Mr.  Hunt,  who  explained  the  operation 
ly  means  of  a  minature  Pacific  Electric  car,  operating  on 
;  track  about  3  ft.  long.  The  overhead  wires  of  the 
'  !iminutive  railway  were  electrically  connected  to  operate 
he  regular  relay  used  for  the  signal,  with  four  contact 
■oints  for  starting  and  stopping  the  operation.  An  auto- 
'latic  block  signal  was  also  shown.  The  display  was  ar- 
anged  by  Mr.  Edward  C.  Thomas,  advertising  agent  of 


the  Pacific  Electric  Railway  Company,  who  represented 
the  company  at  the  show  with  an  efficient  force  of  assist- 
ants. 

The  Western  Union  Telegraph  Company  exhibited  a 
typewriter-telegraph  system,  taking  messages  from  the  vis- 
itors and  transmitting  on  the  machine  in  full  view.  The 
company  also  displays  its  regular  duplex  and  quadruplex 
instruments  and  some  of  the  new  features  introduced  for 
the  convenience  of  the  public.  Old-type  instruments,  for- 
merly in  service,  are  exhibited.  Mr.  E.  A.  Bennett,  com- 
mercial agent,  and  Mr.  G.  E.  Palmer,  district  equipment 
supervisor,  represent  the  company. 

The  Home  Telephone  Company,  whose  system  was  in 
service  at  the  show,  installed  a  cabinet  panel  exchange 
board  with  single  operator  and  a  regular  sound-proof 
telephone  booth  for  the  convenience  of  those  attending. 

EDUCATIONAL  AND   SPECTACULAR. 

The  United  States  government  has  furnished  an  inter- 
esting and  instructive  exhibit,  gathered  from  the  National 
Bureau  of  Standards,  the  Weather  Bureau,  the  Smith- 
sonian Institution  and  the  navy. 

The  Bureau  of  Standards  presents  many  items  of  elec- 
trical and  mechanical  interest,  including  a  potentiometer 
for  calibrating  measuring  instruments,  many  standard  elec- 
trical measuring  instruments,  a  polariscope,  standards  of 
weights  and  measurements,  as  well  as  various  capacity 
standards.  A  large  map  is  exhibited  showing  the  various 
states  of  the  Union  which  have  passed  weights  and  meas- 
ures laws  and  those  states  in  which  such  law  is  contem- 
plated, as  well  as  the  cities  that  have  been  inspected. 
Mr.  Frank  A.  Wolff,  Jr.,  of  the  bureau,  is  in  attendance. 

The  Weather  Bureau,  through  the  courtesy  of  Prof. 
Willis  L.  Moore,  chief  of  the  bureau,  offers  an  exhibit 
which  is  distinctly  educational  to  the  general  public,  indi- 
cating the  extent  of  the  work  executed.  Meteorological 
instruments  showing  the  distance  and  velocity  of  the  wind, 
range  of  sunshine,  rainfall,  temperature  and  the  part  that 
electricity  takes  in  obtaining  this  data  are  displayed  and 
explained.  The  booth  is  attractively  dressed  with  storm 
flags,  marine  meteorological  charts  and  a  large  photographic 
display  of  atmospheric  phenomena.  Mr.  A.  B.  WoUaber, 
head  of  the  Los  Angeles  district,  represents  the  bureau. 

The  Smithsonian  Institution  shows  many  interesting  mod- 
els of  pioneer  electrical  apparatus,  illustrating  the  remark- 
able growth  of  the  electric  industry.  Among  the  models 
shown  are  Henry's  electromagnetic  signaling  apparatus 
(1831);  Henry's  reciprocating  electromagnetic  apparatus 
(1831);  Henry's  "Yale"  magnet  (1831);  Morse  telegraph 
register  (1837)  :  Page  electric  motor  (1850)  ;  Wallace  elec- 
tric-light dynamo    (1873),   and  Wallace  arc   lamp    (1877). 

The  Navy  Department  exhibits  its  standard  wireless- 
telegraph  system,  complete  with  sending  coil,  helix  and 
spark-gap  and  detector.  Miniature  battleships,  gunboats, 
torpedo  boats,  etc.,  are  shown.  Pulleys  and  mechanical 
equipment  used  in  the  service  are  attractively  displayed. 
The  department  is  represented  by  Messrs.  J.  J.  Dowd,  E.  A. 
Wintermute  and  J.  A.  Aulbach. 

Instructive  displays  for  the  general  public  were  shown 
by  the  Los  Angeles  Creamery  Company,  which  demon- 
strated the  Burrell-Lawrence-Kennedy  Company  electric 
cow-milking  machine  with  the  aid  of  four  cows;  by  the 
Los  Angeles  Silk  Company,  which  showed  a  silk-weaving 
machine,  electrically  operated;  by  the  Shredded  Wheat 
Company,  with  its  well-known  model  of  the  electrically 
driven  wheat-shredding  machine,  and  by  the  Globe  Mills 
of  Los  Angeles,  showing  the  application  of  electric  energy 
to  flour-milling  products.  The  Los  Angeles  Electric  Ve- 
hicle Company  exhibited  the  Edison  storage  battery  as  an 
isolated  electric-lighting  plant  for  residential  use. 

Spectacular  exhibits  were  given  by  Mr.  W.  B.  Palmer 
with  a  Tesla  high-frequency  outfit.  The  display  includes 
the  lighting  of  incandescent  lamps  held   in  the  hand  and 
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similar  "stunts."  A  reprod»i«!ion  of  an  electric  chair,  with 
lifting  crown  and  appurtenances,  was  shown,  in  which 
Mr.  Palmer  subjected  himself  to  a  so-called  voltage  of 
400,000.  While  under  this  action  many  •'freak"  antics  were 
executed. 

Mr.  E.  J.  Rose  also  demonstrated  with  a  44-inch  Tesla 
high-frequency  outfit  and  a  30-inch  Oudin  high-frequency 
apparatus  and  with  various  classes  of  Rontgen  ray  ap- 
paratus, including  a  coin-operated  machine  of  this  latter 
character.  Mr.  Rose  explained  the  effect  produced  by  elec- 
tric energy  in  different  degrees  of  vacuum  by  means  of  a 
vacuum  pump  and  glass  vacuum  tubes.  The  display  was 
particularly  attractive  and  the  apparatus  well  demonstrated. 

A  list  of  the  commercial  exhibits  is  given  on  another 
page- 


Petition  for  Changes  in  Treatment  of  Depreciation  in 
New  York. 


A  petition  for  permission  to  make  changes  in  the  uniform 
system  of  accounts,  relating  principally  to  the  treatment  of 
depreciation,  has  been  filed  with  the  New  York  Public 
Service  Commission.  Second  District.  The  various  com- 
panies which  have  joined  in  the  petition  to  the  commission 
ask  for  a  hearing  on  the  matter. 

The  petition  states  that,  as  a  result  of  the  experience  with 
the  system  since  it  was  prescribed  by  the  commission  on 
Oct.  21,  1908,  certain  modifications  should  be  made  and  cer- 
tain provisions  not  now  in  force  should  be  incorporated.  It 
adds  \':hat  the  tentative  classification  of  accounts  for  elec- 
trical and  gas  corporations  was  submitted  to  meetings  of 
representatives  of  companies  and  was  then  modified  with- 
out further  hearing  before  official  adoption.  The  applica- 
tion, therefore,  has  reference  to  matters  regarding  which 
no  previous  hearing  has  been  held. 

Suggested  change  No.  i  would  require  the  elimination 
of  Rule  21.  entitled  "Particulars  Required  to  Be  Shown  in 
Entries."  This  rule  requires  that  every  charge  to  a  capital 
account  shall  show  whether  the  thing  in  respect  of  which 
the  charge  is  made  is  original  capital  or  an  addition,  better- 
ment, renewal  or  replacement.  Experience  has  shown  that 
many  capital  expenditures  partake  of  the  nature  of  all  three 
of  the  capital  divisions  as  specified  by  the  commission.  As 
an  illustration  a  hypothetical  case  is  cited.  Paragraph  21, 
the  petition  states,  has  added  greatly  to  the  amount  of  ac- 
counting work.  About  forty-five  capital  accounts  are  pro- 
vided, and  as  the  charges  to  each  account  may  be  an  addi- 
tion, betterment  or  replacement,  it  means  that  the  company 
must  keep  135  accounts,  for  it  would  be  impossible  in  the 
annual  report  to  distinguish  capital  expenditures  by  these 
subdivisions  unless  records  were  made  as  the  charges  were 
met.  Paragraph  16  is  entitled  "First  Entries  Must  Enable 
Identification."  This  provides  that  throughout  all  capital 
accounts  the  first  entry  in  respect  of  any  particular  thing 
shall  describe  it  particularly  so  as  to  enable  its  identification, 
and  if  the  purpose  of  the  commission  in  dividing  capital  ex- 
penditures into  additions,  betterments  and  replacements  is 
to  enable  it  to  review  the  character  of  the  additions  during 
the  year  to  capital  account,  it  seems  to  the  petitioners  that 
this  purpose  is  fully  accomplished  by  Rule  16,  and  that  the 
companies  could  be  relieved  of  dividing  their  capital  ex- 
penditures as  provided,  and  yet  no  element  of  supervision 
would  be  lost. 

Change  No.  2  would  require  the  elimination  of  Rule  22' 
entitled  "Betterments  Involving  Partial  Destruction  of 
Things  Bettered."  This  rule  is  devoted  entirely  to  the  sub- 
classification  of  capital  expenditures  known  as  betterments. 
If  the  suggestions  for  the  elimination  of  Rule  21  are  decided 
in  favor  of  the  petitioners.  Rule  22  would  also  be  eliminated, 
but  even  otherwise  the  petition  declares  that  the  rule! 
judged  by  itself,  should  be  eliminated. 
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Change  No.  3,  as  requested,  is  thejaodification  of  the  ac- 
count "fixed  capital,  at  Dec.  31,  1908."  This  rule  as  drawn 
provides  that  the  fixed  capital  of  a  corporation  at  Dec.  31, 
1908,  shall  be  carried  in  one  account,  and  that  the  reserves 
for  depreciation  at  the  same  date  shall  be  carried  in  a 
separate  account  from  similar  reserves  accumulated  sub- 
sequent to  that  date.  The  rule  infers  that  when  any  fixed 
capital  goes  out  of  service  it  must  be  identified  as  being  part 
of  the  capital  on  Dec.  31,  1908,  or  as  installed  since  that 
date.  Instances  are  frequent  where  the  cost  of  a  thing 
may  be  represented  by  e.xpenditures  for  construction  prior 
to  that  date  and  for  additions  or  betterments  subsequent  to 
that  date.  Identification  of  fixed  capital  as  belonging  to 
either  of  the  two  periods  may  not  appear  to  be  so  diflScult 
when  the  requirement  is  recent,  but  ten  or  twenty  years 
from  now  the  difficulty  will  be  a  real,  if  not  an  insuperable, 
one.  It  is  not  unreasonable  to  assume  that  of  the  "fixed 
capital  at  Dec.  31,  1908,"  some  part  will  be  in  service  as 
late  as  1930,  and,  if  then  retired,  another  generation  will 
have  to  apportion  the  depreciation  as  applying  to  either  side 
of  the  controlling  date  Dec.  31,  1908.  That  a  rule  has  been 
adopted  does  not,  it  seems  to  the  petitioners,  justify  the  act 
of  drawing  an  arbitrary  line  through  the  company's  financial 
history,  on  either  side  of  which  different  treatment  should 
be  accorded  transactions  which  are  alike  in  their  nature. 
The  proposed  modified  rule  continues  the  account  "fixed  j^ 
capital  at  Dec.  31,  1908,"  but  provides  one  reserve  to  which 
all  depreciation  is  to  be  charged.  If  the  amount  to  the 
credit  of  the  reserve  is  not  sufficient,  the  deficiency  must  be 
adjusted  by  a  charge  to  surplus. 

Change  No.  4  is  a  modification  of  the  account  "accrued 
amortization  of  capital"  intended  to  make  the  rule  conform 
to  the  proposed  modified  rule  in  relation  to  "fixed  capital  at 
Dec.  31,  1908."  The  modified  rule  provides  that  the  reserve 
accumulated  for  amortization  after  Dec.  31,  1908,  shall  be 
added  to  the  reserve  existing  on  that  date,  and  that  a  cor- 
poration's history  and  practice  may  be  continuous  in  this  re- 
spect. 

Change  No.  5  is  a  modification  of  the  account  entitled 
"general  office  supplies  and  expenditures."  An  allied  sug- 
gestion, change  No.  6,  is  for  a  special  account  under  "gen- 
eral and  miscellaneous  expenses,"  to  cover  rents  of  property 
used  in  connection  with  the  operations  of  the  company.  No 
provision  is  made  in  the  classification  of  operating  expenses 
for  the  rental  of  property  used  for  any  other  purpose  than 
offices.  Such  rentals  must  now  be  charged  as  a  deduction 
from  income. 

Change  No.  7  is  the  proposed  modification  of  the  account 
entitled  "general  amortization — electric."  The  rule  as  now 
drawn  leaves  to  the  corporation  the  determination  of  the 
amount  to  be  charged  to  operating  expenses  for  amortiza- 
tion, except  that  whatever  amount  may  be  selected  must  not 
include  expenditures  for  repairs.  This  latter  provision  is  in 
conflict  with  the  first  part  of  the  rule,  in  that  it  qualifies  the 
action  of  the  corporation  to  some  extent.  The  petition 
recognizes  that  there  is  no  question  to-day  but  that  deprecia- 
tion is  a  fact,  and  that  it  must  be  cared  for,  and  that  there 
is  a  further  consensus  of  opinion  that  depreciation  must  be 
made  good  out  of  earnings  and  that  replacement  of  depre- 
ciated property  must  not  be  represented  by  new  capital,  but 
the  method  of  arriving  at  the  amount  of  depreciation  is  un- 
settled. Uniformity  of  practice  among  all  corporations  in 
relation  to  the  determination  of  the  amount  to  be  reserved 
can  never  be  accomplished.  If  depreciation  were  the  result 
of  wear  and  tear  only,  the  problem  would  be  a  simple  one, 
but  depreciation  arising  from  obsolescence  and  inadequacy 
can  be  determined  only  with  the  lapse  of  time.  Apparatus 
that  would  be  obsolescent  in  one  locality  would  meet  all  the 
modern  requirements  in  another  locality. 

The  rules  are  seemingly  based  on  the  assumption  that 
questions  of  amortization  provision  in  all  their  bearings  are 
settled.  Literature  on  the  subject  contradicts  this  assump- 
tion.   For  the  present,  at  least,  corporations  should  be  per 
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mitted  to  accumulate  their  own  reserves  according  to  the 
methods  which  best  suit  the  local  conditions,  and  they  should 
be  allowed  to  do  this  with  just  as  few  restrictions  as  pos- 
sible. The  modified  rule  and  notes  in  relation  thereto  sug- 
gested by  the  petitioners  establish  these  as  the  practice. 
The  requirements  of  the  commission  that  amortization 
charges  shall  be  so  adjusted  as  to  provide  by  the  time  struc- 
tures go  out  of  service  a  reserve  equal  to  the  original  money 
cost  thereof,  less  salvage,  are  not  modified  by  the  proposed 
changes  in  the  rule,  nor  are  there  modifications  of  the 
requirement  that  such  reserve  be  accumulated  through  the 
medium  of  operating  expenses  and  ihat  retired  fixed  capital 
is  not  to  be  replaced  by  the  issue  of  new  capital.  The  modi- 
fied rule  seeks  to  accomplish  freedom  on  the  part  of  the 
corporation  in  complying  with  these  requirements,  and, 
furthermore,  that  the  amount  reserved  and  the  methods  fol- 
lowed in  determination  of  the  amount  may  be  reported  to 
the  conmussion  after  action  has  been  taken,  instead  of  in 
advance  thereof. 

The  petition  has  been  signed  by  the  Westchester  Light- 
ing Company,  the  Northern  Westchester  Lighting  Company, 
the  Peekskill  Lighting  &  Railroad  Company,  the  Yonkers 
Electric  Light  &  Power  Company,  the  Municipal  Gas  Light 
Company  of  Albany,  the  Poughkeepsie  Light,  Heat  &  Power 
Company  and  the  Syracuse  Lighting  Company. 


Public  Service  Commission  News. 


XEVV   JERSEY   COMMISSIOiN. 

During  this  week  a  hearing  will  be  given  by  the  com- 
mission to  the  electric-railway,  electric-light  and  power 
and  gas  companies  of  the  State  on  the  adoption  of  a  general 
balance  sheet  and  income  accounts  and  classifications  of 
construction  and  operating  accounts,  and  the  hearing  will 
be  continued  on  complaints  of  Gateley  and  Hurley  and 
others  and  the  Board  of  Chosen  Freeholders  of  Camden 
County  versus  the  Delaware  &  Atlantic  Telegraph  &  Tele- 
phone Company  relating  to  rates  charged  for  service : 
also,  there  will  be  hearing  on  the  adoption  by  telephone 
companies  of  a  general  balance  sheet  and  income  accounts 
and  classifications  of  construction  and  operating  accounts. 

NEW   YORK    COMMISSION. 

The  Richfield  Springs  Utility  Company  has  been  author- 
ized to  purchase  the  existing  plant  and  distributing  system 
of  the  Richfield  Springs  Electric  Light  &  Power  Company 
and  to  increase  its  capital  stock  to  $20,000.  The  company 
is  also  authorized  to  make  a  mortgage  upon  all  its  property 
and  franchises  to  secure  an  authorized  issue  of  $100,000 
par  value  of  5  per  cent  first  mortgage  thirty-year  gold 
bonds.  The  company  is  authorized  to  issue  capital  stock 
to  the  amount  of  $13,600  and  bonds  to  the  amount  of 
$34,000,  to  be  sold  at  not  less  than  85,  for  the  purchase  of 
the  properties  mentioned  and  for  rehabilitation  of  the  plant 
at  Richfield  Springs. 

MARYLAND    COMMISSION. 

Chief  Engineer  Charles  E.  Phelps,  of  the  Public  Service 
Commission,  announced  recently  his  intention  of  beginning 
very  shortly  a  series  of  tests  with  the  telechronometer,  an 
instrument  which,  it  is  claimed,  will  accurately  measure 
telephone  service.  At  the  same  time  he  will  test  anothei 
instrument,  manufactured  by  the  same  company  that  makes 
the  telechronometer,  which  registers  telephone  service  in 
a  different  manner.  According  to  Mr.  Phelps,  the  tele- 
chronometer is  entirely  unlike  any  instrument  that  has  so 
far  been  invented  for  the  purpose  of  registering  telephone 
calls,  as  it  measures  the  time  of  each  call,  and  its  adoption 
would  mean,  Mr.  Phelps  says,  the  revolutionizing  of  the 
present  system  of  charging  for  telephone  service.  The 
other  instrument  to  be  tested  simply  registers  the  number 
of  calls  used. 


M.VSSAt  IIUSETTS    COMMISSION. 

The  Gas  &  Electric  Light  Connnission  recently  gave  a 
hearing  upon  the  petition  of  the  Worcester  Suburban  Elec- 
tric Company  for  authority  to  issue  additional  capital  stock 
to  the  amount  of  $125,000  par  value.  A  feature  of  the  hear- 
ing was  the  testimony  of  President  Philip  Cabot  regarding 
improvements  in  the  central  station  in  the  valley  of  the 
Blackstone  River.  In  the  past  nine  months  about  $130,000 
has  been  expended  by  the  company  in  additions  to  plant, 
including  the  enlargement  of  a  generating  station  at  Ox- 
bridge by  the  addition  of  a  1250-kw  Allis-Chalmers  turbine 
unit,  with  boiler  capacity  sufficient  to  run  it  at  a  full  over- 
load capacity  of  1500  kw ;  the  installation  of  condensers, 
exciters,  transformers  and  a  new  intake.  New  substations 
have  been  built  at  Rockdale  and  Millbury,  the  latter  being 
designed  to  replace  a  former  substation  in  Grafton  whose 
location  menaced  the  regularity  of  service  on  account  of 
its  connections  with  various  consumers  in  relation  to  the 
line.  A  new  No.  o  three-phase,  11,000-volt  copper  line  has 
been  built  from  the  Wexbridge  station  to  Millbury,  largely 
on  private  right-of-way.  Local  distribution  at  Millbury 
will  be  handled  at  4000  volts  instead  of  2300  volts,  on  ac- 
count of  the  relatively  large  area  of  distribution  involved. 
The  estimated  cost  of  steam-plant  extension  was  $100,000. 
The  company  now  has  franchises  to  serve  territory  ex- 
tending up  the  Blackstone  Valley  to  the  city  limits  of 
Worcester.  Mr.  Cabot  said  that  the  territory  in  which 
the  company  is  operating  is  growing  rapidly,  and  that  only 
a  temporary  depression  has  been  felt  in  the  manufacturing 
field,  the  company's  earnings  not  being  seriously  affected 
at  anv  time. 
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Line  Matekiai,  Destroyed  by  Atmospheric  Fumes. — 
Special  all-copper  socket  shells  and  line  parts  have  been 
required  in  installing  the  new  street-lighting  system  at 
Mineral  Point,  \\'is.,  where  the  presence  of  a  large  zinc 
smelter  produces  fumes  which  rapidly  destroy  any  brass 
part  exposed  to  the  weather.  Twenty-five  tungsten  stand- 
ard fixtures  and  134  single  lamps  are  now  being  placed 
for  the  public  lighting,  all-copper  sockets  being  specified 
for  all  of  this  work.  Porch  lamps  on  houses  are  similarly 
affected  by  the  zinc  fumes,  although  the  receptacles  in- 
doors appear  to  suffer  less  severely  than  those  exposed  to 
the  outer  air. 

*     *     * 

Electricity  for  Chicago's  New  Tuberculosis  Sani- 
tarium.— Electric  service  for  the  new  Municipal  Tuber- 
culosis Sanitarium  to  be  erected  at  Bryn  Mawr  and  North 
Fortieth  Avenues,  Chicago,  near  the  northwest  boundary 
of  the  city,  will  be  furnished  from  the  12,000-volt  trans- 
mission line  of  the  Sanitary  District  of  Chicago,  which 
parallels  the  North  Shore  Channel  of  the  Chicago  Drainage 
Canal  to  the  Evanston  pumping  station.  A  central  power 
plant  will  distribute  this  energy  to  the  numerous  buildings 
of  the  institution,  which  will  be  built  on  the  group  plan,  the 
power-house  building  containing  the  steam-heating  boilers, 
sterilizing  laundry,  pumps,  garbage  crematory,  refrigerat- 
ing plant,  and  a  65,000-gal.  water-storage  tank  in  its  tower. 
Pierce,  Richardson  &  Neiler  are  the  consulting  engineers 
for  the  electrical  and  mechanical  features.  A  small  sub- 
station building  50  ft.  east  of  the  power  house  will  contain 
the  step-down  transformers  for  reducing  the  12,000-volt 
transmitted  pressure  to  440  volts  for  distribution  about  the 
grounds.  Refrigeration  from  a  plant  in  the  power  house 
will  be  distributed  to  cooling  boxes  in  the  buildings.  The 
buildings  will  also  be  equipped  with  motor-driven  vacuum 
cleaners.  It  is  estimated  that  the  buildings,  sewerage  sys- 
tem, electric  lighting,  piping,  conduits,  etc.,  will  cost  about 
$820,000. 
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■\\,  .^iMiw.>    Men. — This    year,    as 

la.M    ■  i;clison  Company  of  Chicago  gave 

a  mr!,  ig  to  every  man  employed  by  the 

cuiiipaiiy  lor  a  year  or  more.    About  2500  turkeys  were  re- 
quired for  this  remembrance,  which  cost  the  company  about 

S7000. 

«     •     * 

Meeting  of  X.  Y.  E.  S.— At  a  meeting  of  the  New  York 
Electrical  Society  to  be  held  in  the  Engineering  Societies 
Building  on  Dec.  12  Dr.  Louis  Livingston  Seaman,  major 
surgeon  First  U.  S.  V.  Engineers,  will  deliver  an  illustrated 
lecture  on  "A   Scientific   Hunting  Expedition    in   Central 

.\frica." 

*  *     * 

Wireless  in  Al.vsk.v. — At  present  the  United  States  Sig- 
nal Corps  has  nine  wireless  stations  in  Alaska,  and  a  lo-kw 
station  is  being  constructed.  Two  of  the  stations  are  being 
increased  in  capacity  by  the  installation  of  lo-kw  sets. 
The  navy  also  maintains  four  stations  in  Alaska  and  neigh- 
boring islands. 

*  ♦     * 

Big  Cut  in  Winnipeg  Lighting  R.\tes. — A  dispatch 
from  Winnipeg,  Man.,  states  that  the  city  has  definitely 
fi.xed  the  price  of  light  and  power  furnished  by  the  munic- 
ipal plant  at  3  cents  per  kw-hour,  and  that  the  private 
company  will  meet  this  cut.  This  new  rate  represents  a  re- 
duction of  60  per  cent  from  the  rate  in  force  prior  to 
operation  of  the  municipal  plant. 

*  *     * 

Electrification  of  New  Zealand  Railroad.s. — In  reply 
to  an  inquiry  on  the  subject  made  by  a  deputation,  the 
Minister  of  Public  Works  of  New  Zealand  recently  stated 
that  the  government  has  under  advisement  the  eventual 
electrification  of  the  entire  state  railroad  system.  Author- 
ity for  electrification  of  a  short  line  will  be  asked  at  the 
present  session  of  the  parliament. 

*  *     * 

Field  for  Electric  Trucks. — The  registered  number  of 
commercial  automobiles  of  all  types  in  New  York  State  is 
about  8000,  of  which  at  least  50  per  cent  are  used  in  Greater 
N'ew  York.  It  is  estimated  that  during  the  hot  days  of  last 
July  1600  horses  died  as  a  result  of  the  heat  during  two 
weeks.  The  extra  expense  caused  by  such  loss  in  summer 
and  the  inability  of  horses  to  make  headway  through  snow 
in  winter  are  rapidly  proving  to  merchants  that  the  auto- 
mobile is  more  economical  than  the  horse-drawn  vehicle. 

*  *     * 

Commercial  Acyclic  Generators  Dismantled. — The 
two  500-kw  vertical  turbine-driven  homopolar  generators 
in  the  plant  of  the  Murphy  Power  Company,  Detroit  (de- 
scribed in  the  Electrical  IVorld,  Sept.  i,  1910),  the  only 
acyclic  direct-current  machines  in  commercial  lighting  serv- 
ice, are  now  being  replaced  by  750-kw  alternators  on  the 
same  Curtis  turbine  frames.  These  homopolar  generators 
produced  50  volts  per  single  turn  between  collector  rings 
when  driven  at  2000  r.p.m.,  their  twelve  sets  of  rings  being 
so  connected  as  to  give  250  volts  for  the  Murphy  com- 
pany's three-wire  system. 

*  *     * 

Chicago  Electric  Club  Affairs. — At  the  "get-together" 
meeting  of  the  Electric  Club  of  Chicago  on  Nov.  29  Presi- 
dent Niesz  gave  a  talk  on  co-operation  among  members  to 
assure  the  continued  success  of  the  club.  Mr.  Frederic  P. 
Vose.  former  president,  made  a  thoughtful  and  eloquent 
Thanksgiving  Day  address,  meriting  once  more  the  dis- 
tinction of  being  the  club  orator.  In  discussing  club  aiifairs 
he  urged  the  members  not  to  "talk  shop"  too  much  at  the 
meetings,  but  rather  to  lay  aside  usual  topics  two  hours  a 
week  and  either  discuss  subjects  of  broad  general  interest 
or  enjoy  the  pleasure  of  social  commingling.  Mr.  Albert 
Schieble  took  issue  with  this  view.  The  club,  he  said,  is 
distinctively  an  electric  club,  and  the  speaker  made  a  plea 
for  the  discussion  of  topics  rel.i'  le  to  the  wide  sweep  em- 


braced in  the  science  and  art  of  electricity.  Many  other' 
organizations  give  opportunity  to  debate  questions  of  | 
economics  and  sociology,  he  said.  Let  the  Electric  Club? 
continue  to  attach  predominant  importance  to  electrical ; 
development. 

*  *     * 

Users  of  Commercial  Power  Vehicles. — Data  as  to  the;! 
various  services  in  which  commercial  power  vehicles  are 
used  were  compiled  last  winter  during  the  national  auto- 
mobile shows.  Cards  left  by  more  than  1500  visitors  to 
the  commercial-vehicle  section  of  the  Madison  Square  Gar- 
den Show  in  New  York  and  about  1800  visitors  to  the  cor- 
responding section  of  the  Chicago  Show,  all  of  whom  were 
users  of  commercial  power  vehicles,  were  tabulated  ac- 
cording to  lines  of  business.  Each  of  fifty  distinct  lines 
of  business  was  represented  by  cards  left  by  more  than  ten 
visitors  to  the  shows.  The  building  and  contracting  busi- 
ness led  by  a  large  proportion,  equal  to  7.7  per  cent  of 
the  whole  attendance.  Manufacturers  of  metal  goods  were 
represented  by  6.1  per  cent;  lumbering  companies  and  re- 
tail yards  by  6  per  cent;  canners,  manufacturers  of  food 
stuffs,  wholesalers  and  retail  grocers  by  6  per  cent;  printers 
and  publishers  by  5.1  per  cent;  machinery  makers  by  4.6 
per  cent,  and  general  merchandise  or  department  stores 
by  3.5  per  cent. 

*  *     * 

Human  Electricity. — A  professor  of  electrical  engi- 
neering recently  received  the  following  communication: 
"A  question  involving  electric  energy  came  before  us  to- 
day and,  not  being  familiar  with  electrical  matters,  we 
decided  to  refer  the  question  to  you  for  information.  A 
man  makes  the  statement  that  every  person  is  possessed  of 
either  positive  or  negative  electricity  or  both,  and  that 
the  amount  of  either  can,  by  some  electrical  appliance  now 
in  use,  be  determined.  He  asserts  that  the  greatest  number 
of  people  are  possessed  of  positive  electricity  and  that  one 
having  negative  electricity  is  rarely  found.  He  says  to 
determine  if  one  has  negative  electricity  a  simple  home  test 
can  be  made  as  follows :  From  a  green  tree  cut  a  small 
limb  shaped  like  an  inverted  V  and  hold  the  ends  one  in 
each  hand  with  the  point  upward.  If  the  person  holding 
the  limb  has  negative  electricity  the  moisture  in  the  wood 
will  act  as  a  conductor,  and  as  the  person  passes  over  water 
like  a  river  or  an  underground  stream  the  limb  he  holds 
will  be  attracted  downward.  What  we  wish  to  know  is 
whether  his  assertions  are  founded  on  fact.  Do  people 
possess  either  positive  or  negative  electricity,  and  is  there 
any  scientific  method  of  testing  the  kind  or  quantity?" 

*  *     * 

Seattle  Municipal  Plant. — Advance  sheets  of  the  re- 
port of  the  lighting  department  of  the  city  of  Seattle  for 
the  year  1911  show  that  the  total  cost  of  the  municipal 
light  and  power  plant  to  date  is  $3,388,803.  The  present 
capacity  of  the  plant  is  16,000  hp,  and  bonds  for  $1,400,000 
have  been  authorized  for  constructing  a  new  dam  whereby 
the  water-storage  capacity  will  be  so  increased  as  to  give 
a  generating  capacity  of  60,000  hp.  An  auxiliary  plant  of 
4000  hp  is  being  constructed,  located  centrally  in  the  city, 
which  will  be  operated  by  the  overflow  from  the  high- 
service  reservoirs  of  the  water  department,  that  depart- 
ment being  paid  for  the  water  so  used.  This  will  bring 
the  capacity  of  the  plant  to  20,000  hp.  The  estimated 
revenue  for  191 1  is  $850,000;  expenses,  including  interest, 
$350,000;  depreciation  charge,  $250,000 — leaving  a  surplus 
of  $250,000.  It  is  stated  in  the  report  that  the  average 
business  rate  charged  by  the  municipal  plant  is  3  cents  per 
kw-hour,  the  average  power  rate  being  2  cents  per  kw-hour. 
The  residence  rate  is  7  cents  for  the  first  60  kw-hours  per 
month  and  4  cents  for  all  over  that  amount.  Payment  i." 
received  for  city  lighting  as  if  furnished  by  a  private  plant: 
the  rate  is  $54  per  year  for  a  6.6-amp  arc  and  $13.80  per 
year  for  40-cp  incandescents.    The  number  of  private  cus- 

fmilrrs    sprvr-.1    is    17,000. 
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ELECTRICALLY  DRIVEN  ICE-CREAM  FACTORY. 

Producer-Gas-Engine-Driven  Plant  of  the  J.  M.  Horton 
Ice  Cream    Company  in  New  York  City. 


Direct-Current     Commutating-Pole    Motors    Drive     Ammonia 

Compressors,  and  Many  Operations  Hitherto  Performed 

Manually  Are  Converted  to  Electric  Drive  -Up-Draft 

Suction  Producers  Burning  Anthracite  Coal  Used. 


THE  J.  M.  Horton  Ice  Cream  Company  is  reputed  to 
be  the   largest  manufacturer  of  ice  cream   in  the 
country    and    maintains    a   number   of    factories    in 
.\e\v   York,    Brooklyn    and   Jersey   City.      Its    largest   and 
■Host  representative  factory  is  located  at  205  East  Twcntv- 
irth  Street,  which  is  also  the  main  office  of  the  company. 


on  the  engine-room  floor  to  the  gas  engines.  A  motor- 
driven  blower  is  used  in  starting  tiic  producer,  and  dupli- 
cate piping  is  arranged  so  that  the  engines  may  operate 
with  pressure  gas  or  with  suction  gas.  Pilot  burners  are 
provided  in  the  producer-room  to  guide  the  attendants, 
and  pilots  are  arranged  on  the  engine-room  floor  for  the 
benefit  of  the  engineer.  All  valves  in  the  producer-room 
are  operated  from  the  engine-room  floor  and  are  under 
the  direct  charge  of  the  engineer,  so  that  there  can  never 
be  any  question  of  mixed  orders.  At  stated  times  during 
the  day  samples  of  the  gas  are  taken  from  tiie  producers 
in  rubber  bags  and  analyzed  in  an  Orsat  apparatus. 

A  certain  percentage  of  the  exhaust  from  the  gas  engines 
is  returned  to  the  ash  pit  of  the  producers,  together  with 
air  sucked  in  the  pipe  on  the  way.  The  producers  operate 
on  the  balanced-draft  system,  and  pressure  in  the  ash  pit 
is  used  to  balance  that  above  the  fuel  bed.     Although  the 


Fig.  1— Generating-Room;   J.   M.    Horton    Ice  Cream  Company. 


Here  there  has  been  installed  a  modern  producer-gas  outfit 
driving  direct-connected  generators  the  output  of  which 
IS  employed  for  lighting  the  building  and  for  driving 
various  machines  used  in  the  manufacture  of  ice  cream  and 
water   ices. 

Two  up-draft  suction  producers  with  their  scrubbers  are 
located  in  a  compartment  on  the  floor  above  .the  engine- 
room.  The  producers,  which  were  built  by  the  Tait  Pro- 
ducer Company,  New  York,  are  designed  to  burn  anthra- 
cite coal  and  are  rated  at  350  hp.  At  present  pea  coal  is 
burned  on  the  grates.  This  is  chuted  from  a  bin  on  the 
third  floor,  where  storage  for  about  175  tons  is  provided. 
The  coal  is  brought  to  the  plant  in  trucks  and  elevated  to 
the  third  floor,  while  the  ashes  are  removed  from  the 
producer-room  in  ash  cans  and  carted  away  by  the  com- 
pany's own  wagons. 

From  the  producers  the  gas  is  conveyed  through  dryers 


producers  are  rated  at  350  hp,  they  have  been  operated  all 
summer  under  a  20  per  cent  overload. 

The  generating  equipment  installed  in  the  engine-room 
comprises  two  225-brake-hp  Rathbun-Jones  gas  engines 
direct-connected  to  150-kw  General  Electric  generators 
wound  for  250  volts.  The  engines  are  of  the  vertical  three- 
cylinder  type,  and  the  ignition  energy  is  obtained  from  a 
storage  battery  charged  from  a  small  motor-generator  set. 
Each  engine  is  equipped  with  a  heavy  flywheel,  and  the 
generators  are  fitted  with  slip-rings  connected  to  auto- 
transformers  -used  as  balancers  for  a  three-wire  system. 
Energy  at  125  volts  is  employed  for  lamp  circuits  and 
energy  at  250  volts  for  all  motor  circuits. 

For  controlling  the  circuits  a  seven-panel  switchboard 
is  installed  in  the  engine-room.  The  board  is  designed  for 
the  ultimate  capacity  of  the  plant,  space  being  provided  in 
the  engine-room  for  an  additional  gas-engine  set  and  also 
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for  another  refrigerating  set.  It  is  equipped  with  three 
generator  panels,  and  the  two  panels  on  the  extreme  right 
carry  the  switches  for  the  motor  and  lamp  circuits.  The 
circuits  leading  to  the  motors  on  the  second  and  third  floors 
of  the  factory  have  pilot  lamps  in  them  which  are  lighted 
while  the  motors  are  in  operation.  By  this  means  the 
engineer  knows  just  what   motors   are   operating   at   any 


Aside  from  the  more  sanitary  conditions  brought  about 
by  motor-driven  apparatus,  experience  is  said  lo  have  dem- 
onstrated that  ice  cream  of  superior  quality  is  obtained, 
this   being   due   to   uniformity   of    freezing. 

In  addition  to  supplying  refrigeration  to  the  ice-cream 
freezers  and  storage  rooms  on  the  upper  floors,  during 
periods  of  light  load  the  compressors  operate  in  connection 


Fig.  2 — Motor- Driven   Refrigerating   Machines. 

time.  The  wiring  throughout  the  building  is  laid  in 
conduit. 

The  refrigerating  equipment  at  present  installed  con- 
sists of  two  compressors  built  by  the  York  Manufacturing 
Company,  one  of  which  is  rated  at  75  tons  and  is  belted  to 
a  125-hp  motor,  the  other  one  being  rated  at  50  tons  and 
driven  by  a  go-hp  motor.  The  motors  are  of  General 
Electric  make  and  are  fitted  with  commutating  poles.  They 
are  designed  for  a  speed  variation  ranging  from  250  r.p.m. 
to  500  r.p.m..  the  compressors  delivering  full  rated  output 
at  the  latter  speed.  The  water  from  the  jackets  of  the 
refrigerating  machines  and  from  the  gas  engines  is  pumped 
by  a  lo-hp  turbine  pump  to  a  tank  on  the  third  floor  of  the 
building.  Duplicate  pumps  are  provided  on  this  floor,  one 
consisting  of  a  20-hp  General  Electric  unit  and  the  other 
of  a  22-hp  Allis-Chalmers  unit,  which  force  the  water  from 
this  tank  to  a  cooling  tower  built  on  the  roof  of  the 
building. 

-Ammonia  vapor  is  compressed  in  the  refrigerating  ma- 
chines to  a  pressure  of  approximately  150  lb.  per  square 
inch,  and  the  liquid  ammonia  thus  produced  is  permitted 
to  "evaporate"  under  reduced  pressure  in  coils  of  pipe 
placed  in  a  tank  containing  brine  for  the  circulating  sys- 
tem. Motor-driven  pumps  are  employed  to  circulate  the 
cold  brine.  A  turbine  pump  rated  at  800  gal.  is  driven  bv 
a  35-hp  adjustable-speed  motor  and  supplies  the  brine  for 
cooling  one  of  the  large  chill-rooms  on  the  second  floor 
in  which  ice  cream  if  set  to  harden  after  it  leaves  the 
freezers.  In  addition  a  400-gal.  pump  driven  by  a  15-hi) 
motor  supplies  brine  to  the  ice-cream  mixers,  freezers  and 
a  small  chill-room  on  the  third  floor.  The  freezers  on  the 
second  floor  arj  provided  with  clutches  on  the  main  shaft 
for  individual  control,  the  group  being  driven  by  a  20-hp 
motor.  In  addition  there  are  a  lo-hp  motor  driving  the 
French  freezers  on  the  second  floor,  a  lo-hp  motor  oper- 
ating ice  crushers  and  conveyors,  a  7.5-hp  motor  con- 
nected to  an  ice  hoist  and  two  7.5-hp  motors  connected  to 
bunker-room   fans  in  the  cold-storage  rooms. 

On  the  third  floor  of  the  factory,  in  addition  to  the 
motors  driving  the  pumps  for  elevating  the  jacket  water 
to  the  cooling  tower  on  the  roof  and  the  is-hp  motor 
driving  the  brine  circulator,  there  is  a  7.5-hp  motor  con- 
nected to  ice-cream  freezers  and  a  5-hp  motor  driving 
cream  beaters,  etc. 


Fig.    3 — Ice-Cream    Freezers. 

witli  a  tank  ice  plant  in  the  basement  off  the  engine-room, 
where  30  tons  of  ice  can  be  made  daily.  The  ice  is  pulled 
from  the  tanks  by  a  Sprague  hoist. 

When  the  plant  was  erected  a  short  time  ago  it  was 
estimated  that  sufiicient  overload  capacity  had  been  pro- 
vided to  meet  requirements  for  many  years  to  come.  How- 
ever, as  soon  as  it  was  completed  it  was  found  to  be  none 
too  large  for  the  growing  business,  and  last  summer  it  was 
operated  on  overload  continuously.  As  indicative  of  the 
economy  of  the  combined  equipment  it  is  stated  that,  when 
loaded,  a  kilowatt-hour  was  produced  at  the  switchboard 
for  the  expenditure  of  1.65  lb.  of  coal  in  the  producer. 
A  good  average  figure  is  stated  to  be  ij4  lb.  of  coal  per 
kw-hour. 

The  building  throughout   is  lighted  by   tungsten   lamps 


Fig.    4 — Producer-Gas    and    Exhaust    Piping    In    Englne-Room. 

lifted  with  prismatic  glass  reflectors,  the  lighting  installa- 
tion having  been  supervised  by  the  National  Electric  Lamp 
.Association's  engineering  department. 

Messrs.  Wallis  &  Goodwillie,  of  New  York  City,  were 
the  architects  who  designed  the  building  and  its  equip- 
ment. 
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THE    GENERATING    AND    TRANSMISSION    SYSTEM 
OF  THE  TELLURIDE  POWER  COMPANY— III. 


Logan,    Jordan    Narrows     and    Battle    Creek    Water- 
Power  Stations  of  Utah  System     Waterwheel 
Arrangement  with  Twin   Runners 
Operating  Under  Different 
Heads. 


IN  previous  issues  a  complete  description  has  been  given 
of  the  Colorado  system  of  the  Telliiride  Power  Com- 
pany, a  general  outline  of  the  Utah  system  and  a  de- 
scription of  the  Grace  plant  of  this  system.     Some  other 
plants  of  the  Utah   system  are  described   in   the   following 
article. 

LOGAN  STATION. 

The  Logan  plant  :s  located  56  miles  south  of  Grace 
station  and  72  miles  north  of  Salt  Lake  City,  on  the  Logan 
River,  and  about  3  miles  from  the  city  of  Logan.  .V 
timber  crib  dam,  10  ft.  high.  112  ft.  long  at  the  top  and  with 
a  72-ft.  spillway,  diverts  water  from  the  river  about  2 
miles  above   tlie   plant    into  a   tapering   intake  about  80  ft. 


each  being  10  in.  in  diameter  and  345  ft.  in  length.  The 
olifective  hydraulic  head  under  which  the  turbines  in  the 
station  operate  is  208  ft. 

EQUIPMENT. 

The  machinery  is  housed  in  a  40-ft.  x  80- ft.  brick  build- 
ing, with  masonry  foundations.  The  interior  arrangement 
illustrates  the  straight-line  design  from  waterwheels  to  out- 
going leads,  but  in  this  plant  the  high-tension  lines  are 
paralleled  upon  a  common  busbar  outfit  receiving  energy 
from  either  or  both  generators  at  will.  The  turbine  equip- 
ment consists  of  two  i5oo-hp  Leffel  machines  of  the  double- 
runner  type,  each  being  connected  through  flexible  couplings 
to  a  looo-kw,  1150-volt,  three-phase,  revolving-field  General 
F.lectric  generator  operated  at  400  r.p.m.  Two  Lombard 
"Type  H"  hydraulic  governors  are  installed  for  speed  regu 
lation.  Two  30-kw.  125-volt  exciters  are  also  provided, 
these  being  driven  through  flexible  couplings  by  six  ii-in. 
Leffel  turbines  mounted  in  two  sets  of  three  each  and  sii])- 
plied  with  water  through  triple  nozzles. 

The  switching  equipment  of  this  plant  includes  manually 
controlled  oil  switches  of  the  automatic  type  in  both  the 
generator  and  the  transformer  circuits,  open  fuses  be- 
ing used  on  the  outgoing  lines  to  handle  circuit  openings  in 


Fig.   21 — Interior   of    Logan    Station. 


-:.  with  a  connection  at  the  end  to  a  5-ft.  x  6-ft.  wooden 

le  equipped  with  four  screens  and  lift  gates.     The  flow 

extends  for  a  distance  of  about  10,000  ft.  to  an  enlarged 

-iction    designed    to    hold    sufficient    water    to    make    the 

iiandling  of  peak  loads  easier,  a  spillway  having  also  been 

ided  to  dispose  of  the  water  accumulating  at  periods  of 

-  It    load. 

lie  station  is  located  on  the  bank  of  the  river  below 
lilt'  penstock  intakes.  There  are  two  units  in  the  in- 
stallation, each  being  supplied  with  water  from  an  inde- 
pendent penstock  44  in.  in  diameter  and  from  331  ft.  to 
358.5  ft.  long.     Two  exciter  penstocks  are  also  provided. 


case  of  emergencies.  Low-tension  leads  are  carried  under 
the  floor  from  the  generators  to  the  oil  switches,  the  bus- 
bars lor  the  1150-volt  system  being  copper  bars  set  in  fiber 
insulators.  The  connections  between  the  oil  switches  on 
the  low-tension  side  of  the  station  and  the  step-up  trans- 
former installation  are  placed  in  concrete  trenches,  cover- 
ings being  provided  on  top  of  the  latter  to  protect  the  wir- 
ing runs.  -A  17-ft.  X  25-ft.  brick  substation  is  in  serv- 
ice near  the  main  plant  in  connection  with  the  local  elec- 
trical supply  to  the  town,  including  street-railway,  light- 
ing and  small-motor  service.  .\  seven-panel  switchboard 
17  ft.   long  is  located   in  the  center  of  the  operating-room 
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floor,  the  low-tension  oil  switches  being  mounted  on   the 
rear  of  the  panels  in  an  inclosed  cotn]i.Trtiiiont 

SWITCHING. 

The  switchboard  layout  comprises  two  generator  panels, 
ne  exciter  panel,  one  bus  junction  panel  for  multiple  opera- 


Fig.  22 — Logan   Station   and   Penstock. 

tion,  one  transformer  panel  and  two  low-tension  feeder 
panels.  Beyond  the  low-tension  oil-switch  compartment  on 
the  floor  of  the  operating  room  are  installed  a  bank  of  six 
333-kw  water-cooled  Converse  transformers,  a  spare  one 
also  being  available.  The  individual  transformers  have 
a   voltage    ratio   of   635    to    23,132,    but    the    company    has 


framework  and  glass  insulators,  paraffined  wooden  pins  be-J 
ing  employed  at  the  supporting  points.  After  passing 
through  disconnecting  switches  and  fuses  the  circuit  is 
dropped  to  a  44,000-volt,  three-phase  oil  switch  mounted! 
in  a  brick  cell  at  the  extreme  end  of  the  station,  ne.xt  the 
wall.  There  is  one  outgoing  line  with  an  oil  switch  and  a 
disconnecting  switch,  and  the  mechanical  handling  of  the 
switch  is  effected  from  a  platform  of  varnished  wood 
mounted  on  glass  insulators,  with  stairways  rising  to  a 
convenient  height  above  the  floor.  The  outgoing  line  is 
equipped  with  si.x  spiral  choke  coils  in  series  in  each  phase, 
and  an  installation  of  aluminum-cell  lightning  arresters  pro- 
vided with  the  usual  disconnecting  switches  on  the  bus  side. 
The  station  outlets  are  carried  through  open  windows,  a  5- 
ft.  roof  extension  providing  the  necessary  rain  and  snow 
protection.  A  lo-ton  Whiting  hand-operated  crane  serves 
the  entire  plant,  and  a  small  machine  shop  about  20  ft.  x 
13  ft.  in  dimensions  occupies  a  bay  near  the  transformer 
end  of  the  station. 

JORDAN  NARROWS  STATION. 

The  Jordan  Narrows  station  is  a  plant  purchased  from 
other  interests  about  five  years  ago,  its  erection  dating  back 
about  twelve  years.  This  installation  has  a  rating  of  1000 
kw  in  two  500-kw  units,  and  takes  its  water  from  the  Jordan 
River  at  a  diversion  point  about  2.5  miles  above  the  station, 
which  is  located  in  a  narrow  gorge  of  the  river  about  20 
miles  south  of  Salt  Lake  City.  The  principal  hydraulic 
features  of  the  plant  are  a  dam  of  timber-crib  construction 
at  the  diversion  point,  the  height  being  7  ft.,  an  intake  and 
a  canal  13,000  ft.  long,  terminating  at  a  45-ft.  x  55-ft.  x  12  ft. 
concrete  forebay,  from  which  two  6-ft.  steel  penstocks  260  ft. 
in  length  carry  the  water  to  the  turbines.  The  canal  has  a 
cross-section  of  about  6  ft.  x  10  ft.,  and  at  its  head  the 
usual  screens  and  gates  are  installed.  Tapering  openings  in 
the  floor  of  the  forebay  discharge  the  water  to  the  pen- 
stocks, each  of  which  is  provided  with  a  7-ft.  cylindrical 
valve  of  the  hand-operated  type. 

The  station  is  a  27-ft.  x  82-ft.  brick  structure  of  simple 
rectangular  shape,  the  roof  being  of  concrete,  reinforced 
with  steel  I-beams.  The  plant  is  laid  out  to  permit  doubling 
its  equipment  without  increasing  the  size  of  the  building. 


Fig.    23 — Exterior    \   e 

connected  them  with  the  low-tension  windings  in  parallel 
star  with  the  neutral  grounded  and  the  high-tension  wind- 
ings in  series  delta,  giving  a  ratio  of  noo  volts  to  46,000 
volts  for  the  set  of  six  units.  The  outgoing  leads  from  the 
transformers  are  connected  to  a  set  of  three-phase  busbars 
located  about  16  ft.  above  the  floor  on  a  varnished  wooden 


the  present  equipment  occupying  one  end  of  the  operating 
room,  with  the  exciter  sets  in  the  center.  The  electricaf 
apparatus  is  installed  on  a  switchboard  opposite  the 
exciters  and  in  a  15-ft.  x  30- ft.  bay  immediately  behind 
the  switchboard.  The  hydraulic  installation  at  Jordan 
Narrows  is  peculiar  in  that  one  set  of   runners   for  each 
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turbine  discharges  through  a  draft  tube  about  28  ft. 
long  into  a  tunnel  outside  the  plant  leading  into  the  river 
below,  while  the  other  set  discharges  its  water  through  a 
9-ft.  tube  into  an  irrigation  canal  located  on  the  further 
side  of  the  station.  In  other  words,  each  wheel  consists  of 
two  different  runners,  one  operating  under  a  head  of  55  ft. 


Fig.    2A — Battle    Creek     Station. 

and  the  other  of  75  ft.  Each  runner  develops  325  hp  under 
its  rated  head,  and  the  full  load  on  the  plant  requires  a 
water  consumption  of  256  cu.  ft.  per  second.  The  wheels 
are  located  just  outside  the  operating  room,  the  generators 
being  directly  driven  through  shafting  extending  into  the 
station  from  the  wheel  casings.  Cylindrical  sliding  gates 
ire  installed  at  each  wheel,  the  operation  being  either  by 
hand  or  by  two  Replogle  governors.  The  latter  are  ordi- 
narily idle,  as  the  speed  variations  are  handled  by  the  plants 
at  Logan  and  Olmsted.  The 
exciter  turbines,  rated  at  40  hp 
each,  are  supplied  with  water 
by  branch  pipes  leading  from  a 
24-in.  overhead  main  carried 
across  the  side  of  the  operating 
room  from  the  penstocks. 

The  generators  at  Jordan 
Narrows  are  500-kw,  500-volt, 
three-phase  Westinghouse  alter- 
nators, with  revolving  arma- 
tures, each  directly  driven  by  an 
S.  Morgan  Smith  wheel  of  the 
type  mentioned  above.  The  ex- 
citer wheels  are  also  of  the 
foregoing  make,  and  the  ex- 
citers are  rated  at  30  kw  each. 
The  main  units  operate  at  300 
r.p.m.,  and  the  exciter  speed  is 
1050  r.p.m.  From  the  gener- 
ators the  energy  is  led  under 
the  floor  in  fiber  conduit  to  a 
five-panel  switchboard,  com- 
posed of  two  generator  panels, 
one  exciter  panel,  one  trans- 
former panel  and  a  reserve 
panel.  The  operating  trans- 
former   equipment    consists    of 

three  250-kw  Converse  water-cooled  units  located  in  the 
bay  above  referred  to,  the  primaries  being  connected  in 
delta  and  the  secondaries  in  star.  The  plant  contains  no 
oil  switches,  the  44,000-volt  circuit  being  broken  only  in 
emergencies  by  switches  of  the  sliding  air-break  type.  In 
ordinary  operation  the  circuit  is  broken  on  the  500-volt  side 


of  the  station.  Fuses  are  installed  in  each  of  the  outgoing 
conductors,  the  line  passing  directly  from  the  station 
through  outlet  bushings  of  fiber  insulating  compound  to 
an  open-air  switchrack  connecting  with  the  trunk  and 
branch  transmission-line  system.  Spiral  choke  coils  and 
nmltigap  lightning  arresters  are  in  service,  these  being 
mounted  on  a  rack  in  the  transformer  bay  near  the  outlet 
bushings. 

BATTLE  CREEK  STATION. 

Unlike  most  of  the  plants  of  the  Utah  department,  this 
station  is  provided  with  storage  facilities,  which  are  capable 
nf  delivering  11,000  hp-hours  on  the  peak  of  the  load.  The 
station  is  located  at  the  bottom  of  Battle  Creek  Canyon,  2.5 
miles  from  Pleasant  Grove,  and  has  a  generating  rating  of 
2400  kw  in  a  single  alternator  driven  by  two  waterwheels 
I  if  the  Pelton  type,  operating  under  a  net  head  of  1630  ft. 
Two  reservoirs  are  in  service  in  connection  with  the  plant, 
one  having  a  capacity  of  276,000  cu.  ft.  and  being  used  for 
storage,  and  the  other,  an  equalizing  reservoir,  having  a 
capacity  of  425,000  cu.  ft.  The  water  diversion  is  accom- 
plished by  a  masonry  dam  15  ft.  high  and  25  ft.  long, 
situated  about  3  miles  above  the  station,  there  being  a 
flume  of  24-in.  wooden-stave  pipe  between  the  dam  and  the 
storage  reservoir,  the  length  of  the  flume  being  2  miles  and 
the  diameter  inside  24  in.  The  flume  is  composed  of  fifteen 
parallel  staves  1.5  in.  thick,  secured  by  iron  bands  spaced 
18  in.  apart,  and  bolted  at  each  end  to  metal  shoes  fitting 
the  circumference  of  the  pipe. 

EQUIPMENT. 

From  the  storage  reservoir  the  water  is  carried  to  the 
station  by  a  steel  penstock  4963  ft.  in  length,  the  diameter 
varying  from  30  in.  at  the  upper  end  to  20  in.  at  the  lower. 
The  upper  third  of  the  penstock  is  provided  with  riveted 
joints,  the  lower  section  being  of  lap-welded  imported  pipe 
The  station  building  is  a  32-ft.  x  80-ft.  brick  structure,  with 
pillared  portico  serving  as  a  weather  protection  for  the 
outgoing  circuits,  masonry  foundations  being  used  for  the 
building  and  machinery.     Concrete  floors  and  interior  por- 


25 — Plan   of   Battle   Creek  Station. 


tions  render  the  plant  fireproof.  The  plant  contains  a  three- 
phase  General  Electric  revolving-field  alternator,  directly 
driven  at  300  r.p.m.  by  a  pair  of  lo-ft.  wheels  of  2000-hp 
individual  rating,  the  unit  being  mounted  on  a  horizontal 
shaft  and  provided  with  two  Pelton  deflecting  nozzles, 
operated  hydraulically  and  with  needle-valve  h^nd  control 
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at  the  nozzles  themselves.  A  belt-driven  exciter  of  30-kw 
rating,  wound  for  125  volts  and  making  700  r.p.m.,  is  in- 
stalled near  the  generating  unit.  The  plant  illustrates  again 
the  straightforward  design  of  the  company's  later  stations, 
there  being  an  installation  of  three  looo-kw,  2300-44,000- 
volt     (".i-mral    I'Uctric    tninsftirniers     of    the     water-cooled 


Fit),    26 — Interior   of    Battle   Creek    Station. 

type  located  beyond  the  main  floor  of  the  generator  room 
and  somewhat  below  it,  with  high-tension  switches,  wiring 
and  lightning-arrester  equipment  at  the  end  of  the  building 
most  remote  from  the  entering  water  supply. 

WIRING. 

The  .iperating  switchboard  consists  of  a  three-panel 
equipment  mounted  near  the  station  wall  on  the  generator 
side,  this  being  equipped  with  one  panel  for  generator  ser- 
vice, one  for  the  outgoing  lines  and  one  for  instruments. 
The  low-tension  panel  is  provided  with  mechanical  control 
through  levers  of  the  oil  switch  that  is  required  in  the 
generator  circuit,  remotely  controlled  apparatus  operated 
by  exciter  current  being  installed  in  connection  with  the 
44-ooo-volt  line  oil  switches.  The  low-tension  switch  is 
located  in  the  basement  of  the  station,  and  the  high-tension 
switches,  of  which  three  are  in  service,  are  located  in  the 
transformer  bay  at  the  end  of  the  operating  room.  The 
connections  provide  for  the  operation  of  the  transformers 
upon  a  single  set  of  high-tension  busbars  through  a 
solenoid-operated   oil   switch   and   disconnecting    switches. 


Fig.    27— High-Tens 


End    of    Battle    Creek    Station. 


Two  three-phase  outgoing  lines  leave  the  station  for  Jordan 
Narrows  and  Olmsted  respectively,  and  either  line  may  be 
operated  upon  the  bus  if  desired,  or  the  line  can  be  looped 
through  on  the  bus  in  case  the  generating  unit  is  shut  down. 
The  outgoing  lines  pass  through  a  motor-operated  oil  switch 
in  each  case,  disconnectors  also  being  provided  on  each  side 


of  these.  The  transformers  are  connected  in  delta  on  both 
the  primary  and  the  secondary  sides.  The  oil  switches  in 
the  outgoing  lines  are  provided  with  inverse  time-limit 
relays. 

The  lightning  protection  includes  six  spiral  choke  coils 
per  phase  and  a  set  of  aluminum-cell  arresters.  Horn  gaps 
are  installed  on  the  lines  outside  the  building,  with  ground- 
ing device  operated  mechanically  by  hand  from  the  station. 
Fiber  conduit  outlet  bushings  with  insulated  compound  fill- 
ing are  used. 

In  following  issues  will  be  described  other  stations  of  the 
Utah   Systeni,   future  developments  and   system   of  trans- 


THE  CHARACTERISTICS  OF  SERIES  INSTRUMENT 
TRANSFORMERS. 

Determination  of  the  Effect    of   the   Magnetic-Circuit 

Characteristics  on  the  Current  Ratio  and 

Time-Phase  Displacement. 


D 


By  Arthur  P.  Young. 
URING  the  past  few  years  series  transformers  have 
come  into  extensive  use,  more  particularly  in  con- 
junction   with    certain    types    of    alternate-current 
measuring  instruments,  such,  for  instance,  as  wattmeters, 
ammeters  and  power-factor  indicators.     As  a  consequence 
much  has  been  written  on  this  subject  in  recent  times. 

The  subject  is  important  because  in  all  cases  where  meas- 
uring instruments  operate  in  conjunction  with  series  trans- 
formers the  degree  of  accuracy  obtainable  with  any  given 
combination  is  not  only  dependent  on  the  characteristics  of 
the  instrument  itself,  but,  as  will  be  shown  below,  to  a  very 
great  extent  on  the  characteristics  of  the  series  trans- 
former or  transformers  with  which  the  particular  instru- 
ment is  working. 

While  very  rigid  specifications,  such  as  those  compiled 
by  the  British  Engineering  Standards  Committee,  giving 
the  permissible  limits  of  error  in  single-phase  integrating 
and  indicating  instruments,  are  enforced  by  supply-station 
and  consulting  engineers,  thus  insuring  that  a  superlative 
standard  as  regards  both  accuracy  and  workmanship  will 
always  be  maintained  for  this  class  of  apparatus,  no  men- 
tion is  made  of  series  transformers  in  either  of  these 
specifications.  This  would  seem  to  indicate  that  too  little 
attention  has  been  given  to  this  particular  point  in  the 
past,  no  doubt  accounted  for  by  the  fact  that  the  majority 
of  supply  engineers  do  not  realize  to  just  yvhat  extent  the 
accuracy  of  their  measuring  instruments  is  dependent  on 
the  series  transformers  with  which  they  are  used,  in  cases 
where  the  latter  are  a  necessary  adjunct. 

It  would,  therefore,  seem  that  an  article  dealing  with 
tiiis  particular  aspect  of  the  problem  of  series  transformers 
would  be  of  interest  to  supply-station  engineers,  and  it  is 
thought  that  it  might  not  be  unwelcome  to  all  designers  and 
manufacturers  of  these  classes  of  apparatus. 

There  are  two  efifects  which  sliould  be  considered, 
namely,  the  variation  of  the  ratio  of  primary  to  secondary 
current  with  the  load  and  the  variation  of  the  phase  dis- 
placement between  the  primary  and  the  secondary  currents 
with  the  load. 

The  first  of  these  will  here  be  termed  the  "ratio  charac- 
teristic" and  the  second  the  "phase-displacement  character- 
istic." It  is  quite  apparent  that  if  one  could  build  a  per- 
fect series  transformer — that  is,  one  in  which,  firstly,  the- 
ratio  was  constant  for  all  loads,  and,  secondly,  primary 
and  secondary  currents  were  always  exactly  opposite  ir 
phase  to  each  other — the  characteristic  of  any  measuring 
instrument  operated  from  it  would  not  be  affected  in  the 
slightest,  no  matter  how  the  current  or  power-factor  varied. 

This,  however,  cannot  be  done,  and  as  a  result  errors  do 
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arise  in  actual  practice,  and  if  the  "ratio"  and  "phase-dis- 
placement" characteristics  of  the  series  transformer  cor- 
responding to  the  actual  working  conditions  are  known,  the 
extent  of  these  errors  can  be  accurately  computed.  The  de- 
termination of  these  two  characteristics  can,  of  course,  be 
done  experimentally,   and   several   methods'   have   been   de- 
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Fig.    1 — Current    Relations    In    Series    Transformer. 

vised  by  means  of  which  very  accurate  results  can  be 
obtained,  provided  a  fully  equipped  laboratory  is  at  the 
disposal  of  the  experimenter,  because  all  of  these  methods 
are  suited  only  for  the  laboratory  and  could  not  be  carried 
out  in  the  commercial  test-room.  For  this  reason  it  is 
doubtful  whether  there  are  many  manufacturers  of  series 
transformers  who  have  made  careful  and  accurate  tests 
on  their  own  productions  with  a  view  to  determining  their 
essential  characteristics. 

There  is,  however,  another  method  by  means  of  which 
the  same  results  can  be  achieved,  and  that  is  by  calcula- 
tion. The  object  of  this  paper  is  to  give  the  results  of  the 
author's  labors  in  this  direction.  He  has  constructed 
numbers  of  curves  which  can  be  applied  to  all  types  of 
series  transformers  in  which  the  iron  core  is  built  up 
from  "stalloy"  punchings,  the  reason  for  choosing  this  par- 
ticular brand  of  iron  as  a  basis  for  the  calculations  being 
that  it  is  used  extensively  in  this  class  of  apparatus.  By 
the  aid  of  these  .curves  it  is  possible  to  plot  the  "ratio"  and 
"phase-displacement"  characteristics  for  given  working 
conditions,  provided  the  linear  dimensions  of,  and  the 
electrical  data  relating  to,  the  series  transformer  are 
known. 

A  brief  study  of  the  method  adopted  in  building  these 
curves  up  from  the  permeability  and  core-loss  curves  for 
"stalloy"  iron  will  make  it  quite  clear  that  exactly  the  same 
procedure  could  be  employed  for  any  other  brand  of  iron, 
and  provided  the  permeability  and  core-loss  curves  are 
known  a  series  of  curves  exactly  similar  to  those  given  in 
this  article  could  be  easily  made  out. 

ANALYSIS  OF  FUNDAMENTAL  CHARACTERISTICS. 

Assuming  that 
5,  =  primary    turns. 
C,  =  primary  current. 
S,  =  secondary  turns. 
C;  =  secondary  current. 
j'fnS,  =  magnetizing  ampere-turns. 

iW,  =  core  loss  ampere-turns. 
Co5",  =  resultant  of  XmS.  and  \cS,. 

w  =  phase  displacement  between  CnS^  and  imS^. 
r,  =  induced  voltage  in  primary. 
c .  =  induced  voltage  in  secondary. 
*  =  phase  displacement  between  C.  and  c. 
0  =  effective    phase   displacement   between    C,    anrf   C.. 
That  is.  with  reference  to  the  primary,  the  sec- 

^See  "Some  Measurements  on  Phase  Displacements  in  Resistances  and 
Transformers,"  by  C.  V.  Drysdale,  D.  Sc,  Lond.  Electrician.  Nov.  23, 
1906:  "Determination  of  the  Constants  of  Instrument  Transformers,'*  by 
P.  G.  Agnew  and  T.  T.  Fitch,  Electrical  World.  Oct.  28,  1909;  "Current 
Ratio  and  Phase-.Angle  Test  of  Series  Transformers."  by  H.  S.  Baker. 
E:rcirica!   World.    Tanuary   26,    1911. 


ondary  current  is  equivalent  to  a  current  equal 
to  C„  and  leading  the  primary  current  C,  by  a 
small   angle   0. 

5  (7 

K  =  theoretical   ratio  ——^         A'a  =  current  ratio  =     p,' 

The  relationship  between  primary  and  secondary  cur- 
rents is  shown  vectorially  in  Fig.  i. 

The  author  has  shown  elsewhere'  that  if  there  were  no 
magnetic  leakage  between  the  two  windings  the  current 
ratio  would  be  given  by  the  following  expression : 

C.5.  „  (I) 


A'o  = 


where. 


Also. 


that  is, 


C,5",  —  CoS^  sin  P 

j3  =  ff  +  «. 


K 


CoS, 

c.s. 


cos/3,  radians. 


*"  =  57-4, 


CoS, 
C,S, 


cos  P  degrees. 


(2) 


Before  one  can  calculate  Ka  or  <)>  for  any  particular  case 
it  is  apparent  that  he  must  know  the  values  of  three  quan- 
tities, namely,  C,S„  CoS,  and  P.  The  first  of  these  is  sim- 
ply the  primary  ampere-turns,  and  for  a  given  primary 
current  can  be  easily  calculated.  CoS^  and  P,  however, 
cannot  be  determined  until  one  knows  the  magnetizing  and 
core-loss  ampere-turns  corresponding  to  the  particular 
value  of  the  flux  density  at  which  the  iron  core  is  being 
operated.  This  computation  would  have  to  be  made  for 
different  values  of  the  primary  current  taken  over  the 
whole  range  before  the  current  ratio  and  phase-displace- 
ment characteristics  could  be  plotted,  so  that  of  necessity 
the  process  would  be  laborious. 

However,  the  process  can  be  simplified  considerably  if 
only  I  cm  length  of  the  iron  core  be  considered,  because 
both  C,5",  and  C„5",  will  then  express  ampere-turns  per 
centimeter  length  and  CoS,  per  centimeter  length  and  P 
are  dependent  simply  on  the  value  of  the  flux  density  in 
the  iron  core.  That  is,  in  a  number  of  series  transformers 
having  cores  of  different  dimensions,  provided  the  same 
iron  is  used  throughout,  and  the  flux  density  in  each  is 
the  same,  the  values  of  CvS,  per  centimeter  length  and  P 
corresponding  to  this  state  of  affairs  will  be  identical  in 
each.  The  result  would  not  be  altered  if  the  primary  and 
secondary  turns  on  each  transformer  were  different  and 
they  were  operating  on  various  frequencies  and  under  dif- 
ferent load  conditions. 
Magnetizing  Ampere-Tunis  im5",. 

Assuming  a  sine  wave  for  the  distribution  of  current  and 
denoting  the  root-mean-square  ampere-turns  per  centimeter 
length  of  the  magnetic  circuit  by  a,  there  is  obtained : 

imS^  per  centimeter  =  o  =  0.563//  (3) 
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Fig.   2 — Magnetization   Curve   of  Core   Material. 

Fig.  2  shows  the  B-H  curve  for  "stalloy"  iron  corre- 
sponding to  a  range  of  B  from  o  to  1400  lines  per  square 
centimeter.     In  a  well-designed  transformer  the  range  of 

'See  "The  Theory  and  Design  of  Current  Transformers,"  by  Arthur 
P.  Young.  Journal  of  the  British  Institution  of  Electrical  Engineers, 
Vol.  45,   1909,  page  674. 
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induction  in  the  core  between  no-load  and  full-load  will 
lie  within  these  limits.  The  curve  is  an  actual  test  curve 
kindly  sent  to  the  writer  by  Messrs.  Joseph  Sankey  &  Sons, 
Ltd.,  Bilston,  the  suppliers  of  "stalloy"  iron. 

Investigation  shows  that  an  approximate  law  can  be  de- 
duced for  the  curve,  this  being  of  the  form  H  —-  k  .  B". 
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Fig.    3 — Total    Loss  Curve    for    Core    Material. 

By  assuming  that  the  curve  changes  at  a  value  of 
B  =  150,  the  curve  can  be  expressed  by  means  of  two  equa- 
tions, one  covering  a  range  of  B  from  o  to  150  and  the 
other  corresponding  to  higher  values  of  B  between  150 
and  1400. 

The  expressions  are  as  follows : 

B'so-150  ....   //  =  0.01745°"  (4) 

B's  150-1400  ....  H  =  o.g7B°'-'  (5) 

If  plotted  it  will  be  found  that  the  combined  curves  agree 
very  closely  with  the  actual  test  curve  shown  in  Fig.  2. 
Substituting  in  equation  (3), 

B's  0-150  ....   a  =  g.8Xio-'Bm°''  (6) 

B's  150-1400   .    .    .    .a  =  5.46X  I0''5;n°''  (7) 

Bm  representing  the  maximum  value  of  the  flux  density. 
Core-Loss  Ampere-Turns  icS^. 
In  general : 

Total  core-loss  in  watts  =  IV  =  ejc, 
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and, 

e,  =  4-44  X  to-' SJB,nA, 
where, 

/  =  frequency. 
A  =  cross-section  of  core   in  .square  centimeters. 
Therefore, 

ir  =  4.44Xro-'fABm(S,ic). 


If  I  cm  length  of  the  core  be  considered,  then  icS^  in  the 
above  equation  will  be  the  root-mean-square  ampere-turns 
per  centimeter,  and  denoting  these  by  b  there  is  obtained, 


Watts   per   pound  =  w  = 


W 

~AS 


4-44  X  10 


..fBn 


ihere. 


S  =  specific  gravity  of  iron  in  pounds  per  cubic  centimeter. 
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Therefore, 


zfS 


(8) 


4.44X10"' /5m 

This  equation  is  quite  general  in  its  application. 

Fig.  3  shows  the  core-loss  curve  for  "stalloy"  iron  cor- 
responding to  the  low  values  of  B,„.  This  curve  was 
obtained  experimentally;  it  obeys  a  very  definite  law,  be- 
ing, in  fact,  a  parabola.     The  equation  is  as  follows: 

W  =  1.78  X  IO"'Bm^ 

This  equation  is  only  true  for  fifty  cycles,  the  core-loss  test 
being  carried  out  at  this  frequency.  As,  however,  only  a 
very  small  percentage  of  the  total  loss — probably  not  more 
than  5  per  cent — is  due  to  eddy  currents,  it  can  safely  be 
assumed  that  the  total  loss  is  directly  proportional  to  the 
frequency,  so  that,  in  general, 

w  =  3-56X  io-"/Sm' 
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.Mso,    for   stalloy   iron 

^  =  0.0173. 

Substituting   these   values   of   w  and   5   in   equation    (8) 

«>=  1-385  X  10-' Bm  (9) 

This  equation  shows  that  the  core-loss  ampere-turns  per 

centimeter  length  of  magnetic  circuit  are  directly  propor- 

tioiuil  to  Sm  and  independent  of  the   frequency. 


DECEMIit'R    9.     191  I. 


ELECTRICAL     WORLD. 


Resultant    of   Magnetising   and    Core-Loss   Ampere-Tums 
(CoS,). 
In   general: 

CoS,  per  centimeter  =  y/  a'  +  b'  (10) 

(a)  Values  of  Bm  Betzceen  o  and  150. 

Between  these  limits  of  B„„  b  is  so  small  in  comparison 
with  a  that  it  is  near  enough  to  assume  that : 

CoS^  per  centimeter  =  a, 
the  error  so  caused  being  not  greater  than  0.5  per  cent. 

(b)  Values  of  Bm  Between  r§o  and  1400. 
Substituting  the  values  of  a  and   b   as  given   in  equa- 
tions 7  and  9  respectively,  in  equation  10  there  is  obtained 
a  general  equation  giving  CS,  per  centimeter  in  terms  of 
Bm.  which  is  as  follows : 


C„S,  per  centimeter  =  a  \/  1  -\-  (6.45  X  10'')  B,„'" 

•   Angle  ". 

'        Fig.  I  shows  clearly  that  in  general : 

b 
tan  (1)  = 

a 

One  can,  therefore,  deduce  two  equations  as  follows: 

i    (a)  Values  of  Bm  Between  o  and  ijo. 

tan  «  =  0.0141  5m° " 

J'alucs  of  Bm  Between  150  and  1400. 

tan  «  =  0.00254  Sm° " 

The   equations   deduced   above    for    the    four    quantities, 

namely,  I'm-S",,  I'cS,,  CoS^  per  centimeter  and  angle  <•>,  have 

been  plotted  in  Fig.  4.  from  which  the  value  of  either  of 

these  quantities  corresponding  to   a   known   value   of  Bm 

can  be  at  once  determined. 

r  DETERMINATION  OF  CURRENT-RATIO  Ka. 

I      The  fundamental  equation  given  in  equation   (i)   is: 
C,S,K 


(11) 


(12) 
(13) 


Ka  =  : 


where  p  =  0  -\-  i 


C.S^  —  Coi",  sin  ^ 
That  is,  as  the  secondary  load  becomes,  more  inductive  * 
will,  of  course,  increase  in  value,  and,  other  things  being  the 
same,  the  above  equation  shows  that  the  current  ratio  will 
also  increase  and  differ  more  widely  from  the  theoretical 
ratio  of  K.  One  would,  therefore,  expect  that  the  ratio 
characteristic  with  a  non-inductive  secondary  load  is  much 
better  than  that  obtained  with  an  inductive  load,  and  this 
is  actually  found  to  be  the  case.  From  this  standpoint  it  is 
advisable  to  make  *  as  small  as  possible,  although,  as  will 
be  shown  later,  this  will  make  the  phase-displacement  char- 
acteristic much  worse. 

The  function  CoS^  sin  P  is  plotted  in  Fig.  5  against  Bm 
tor  different  values  of  *,  so  that  by  aid  of  these  curves  it 
IS  quite  an  easy  matter  to  construct  ratio  curves  corre- 
sponding to  given  load  conditions,  provided  that  the  num- 
ber of  primary  turns,  secondary  turns  and  mean  length  of 
■-  magnetic  circuit  are  known.  Conversely,  the  curves  can 
be  used  for  designing  purposes,  and  the  primary  ampere- 
turns  at  full  load  required  to  give  a  ratio  error  within  cer- 
'  tain  limits  at  a  specified  load  determined,  if  the  resistance 

and  inductance  of  the  secondary  load  are  known. 
I  It  is  quite  obvious  that  before  the  curves  can  be  used  to 
S;  calculate  the  value  of  Ka  for  any  particular  load  the 
c  values  of  Bm  and  ^  corresponding  must  be  known.  This 
>  question  will  be  dealt  with  later,  and,  to  make  the  method 
I  of  procedure  quite  clear,  an  example  will  be  given  show- 
ing the  ratio  characteristics  of  an  actual  transformer  as 
f*  determined  by  this  method. 

DETERMINATION  OF  PHASE  DISPLACEMENT. 

t     The  phase  displacement  between   the  primary  and  sec- 
ip  ondary  currents  is  of  extreme  importance  in  cases  where 
|>  either  an   indicating  or  recording  wattmeter  or  watt-hour 
meter  is  operated   from  the  secondary  of  a  series  trans- 
former; in  fact,  in  all  cases  where  the  instrument  so  oper- 
ated has  both  series  and  shunt  windings. 

Referring  to  the  fundamental  equation  (2),  given  above 
|it  is  seen  that : 

c  s 

c  =  57.4  ^^cos  («  +  «)  deg. 


If  it  be  assumed  that  ^  =  zero — that  is,  that  the  sec- 
ondary load  is  perfectly  non-inductive — then  it  is  quite 
clear  that  <P  is  dependent  only  on  C^S^  per  centimeter  and 
"  for  a  given  value  of  the  primary  ampere-turns  (C.S,) 
per  centimeter.  One  is  therefore  able  to  plot  a  number  of 
curves  connecting  -P  and  B„„  assuming  a  definite  value  for 
C,5",  per  centimeter  in  each  case. 

This  has  been  done  and  the  curves  shown  in  Figs.  6  and 
7  cover  a  range  of  primary  ampere-turns  per  centimeter 
from  3  to  100.  In  a  well-designed  transformer  the  values 
of  C,i",  per  centimeter  for  loads  ranging  between  full  load 
and  one-tenth  load  will  be  within  these  limits,  so  the 
curves  as  plotted  should  meet  the  majority  of  cases  likely 
to  arise  in  practice  in  this  respect. 

An  absolutely  non-inductive  secondary  load  is,  of  course, 
never  obtained  in  actual  practice,  and  an  inspection  of  the 
fundamental  equation  previously  referred  to  will  make  it 
clear  that  if  any  value  of  0  as  obtained  from  the  curves  be 
multiplied  by  a  constant 

cos" 
the  result  will  be  the  correct  value  of  <t>  corresponding  to 
the  particular  value  of  *  used  in  this  expression. 

To  facilitate  matters  a  number  of  curves  have  been 
plotted  giving  the  value  of  k  in  relation  to  Bm,  for  various 
values  of  *  ranging  between  zero  and  90  deg.  These  are 
shown  in  Fig.  8,  and  it  will  be  at  once  observed  that  as  * 
is  increased  the  constant  k,  and  therefore  <t>,  decreases. 
It  is  also  interesting  to  note  that  some  of  the  curves  cross 
the  zero  line,  and  for  certain  values  of  *  the  constant  k 
is  negative.  This  means  that  in  such  cases  <t>  will  also  be 
negative,  the  physical  meaning  being  that  the  phase  dis- 
placement between  primary  and  secondary  currents  can  be 
made  greater  than  180  deg.  if  B  be  large  enough,  and  the 
secondary  current  instead  of  relatively  leading  the  primary 
current  in  phase  will  lag  behind  it.  Corresponding  to  the 
value  of  ^  =  zero,  <t>  will  be  zero  and  the  secondary  cur- 
rent will  be  exactly  opposite  in  phase  to  the  primary  cur- 
rent. This  happens  when  ("  +  *)  =^  =  90  deg.,  and  a 
reference  to  Fig.  i  will  make  this  clear,  because  then 
KC,S^  will  be  in  phase  with  CoS^.  and  C,S,,  and  the  primary 
ampere-turns  will  be  simply  equal  to  the  secondary  ampere- 
turns  -f-  CoS^. 

By  aid  of  the  curves  given  in  Figs.  6,  7  and  8  one  can 
quite  easily  construct  phase-displacement  curves  showing 
how  0  varies  with  the  load.  As  in  the  case  of  ratio  curves, 
it  must  be  assumed  that  the  value  of  Bm  is  directly  propor- 
tional to  the  primary  current,  and  before  referring  to  the 
fundamental  curves  the  value  of  Bm  at  full  load  must  be 
known.  It  is  also  necessary  to  know  the  value  of  * 
The  method  of  calculating  these  two  quantities  will  now 
be    dealt    with. 

DETERMINATION  OF  Bm  AND  6. 

Taking  a  typical  case,  assume  that  the  secondary  load 
consists  of  an  ammeter,  wattmeter  and  trip  coil  connected 
in  series.  Suppose  that  resistance  of  ammeter  =  r, ;  re- 
actance of  ammeter  =  /»/, ;  resistance  of  wattmeter  =  r, ; 
reactance  of  wattmeter  =  pi,;  resistance  of  trip  coil  =  r, ; 
reactance  of  trip  coil  =  pl^,  where  p  =  2T'f,  f  being  the 
frequency. 

Fig.  9  gives  a  vectorial  representation  of  the  secondary 
load,  from  which  it  is  clear  that  the  induced  secondary 
voltage  e,  is  the  resultant  of  three  components,  and 


where 


'  '     cos  9 

R,  =  resistance  of  secondary 

R\  =  r,-\-r,-\-r. 


Calling 

there  is  obtained 
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P!^, 


(15) 


'" R,  +  R, 

■^nations  enable  one  to  calculate  «  ami  c,  pro- 
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vided  the  resistance  and  self-induction  of  each  component 
part  of  the  secondary  load  are  known. 
Further, 

'        ID 

where 

A  =  cross-section  of  core  in  square  centimeters. 
Therefore, 


=  2.25X10'^-^^ 


(i6) 


Substituting  in   this   equation  the  value  of  e„  as  given   in 
equation  (14)  there  is  obtained  as  a  final  result: 

B,„  =  2.2;Xio'(^>tS^^  (^7) 

iijit  cos  9 

Equation    (16)    or   (17)    enables   one   to  calculate  Bm.   for 

given  values  of  the  secondary  turns,  cross-section  of  core 

and  frequency.     The  first  equation  is  used  in  cases  where 
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show  that  the  effect  of  increasing  the  secondary  load  re- 
sistance i?3  is  to  increase  the  value  of  Em  and  decrease 
the  value  of  ^  for  given  conditions.  On  the  other  hand, 
increasing  the  secondary  inductance  L,  will  also  cause  an 
increase  in  the  value  of  B,,,,  but  at  the  same  time  an  in- 
crease in  the  value  of  *.  The  effect  on  the  ratio  and  phase' 
displacement  characteristics  of  varying  the  secondary  re- 
sistance and  inductance  can  easily  be  determined  by  con- 
sidering the  curves  given  in  Figs.  5,  6,  7  and  8. 

As  the  values  of  B,„  and  *  for  given  load  conditions  are: 
dependent  on  the  frequency  on  which  the  transformer  is 
operating,   it   is   apparent   that   the   characteristics   of   any 
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Fig.  8— Ratios  of  Cosines  of  Time-Phase  Angles  for   Various 
Secondary-Phase    Displacements. 

the  voltage  drop  in  the  secondary  is  known,  and  values  for 
the  second  equation  are  taken  directly  from  the  total  resist- 
ance and  inductance  of  the  secondary  load.  Taken  in  con- 
junction   with    equation    (15),   equations    (16)    and    (17) 


Fig.    9 — Vector    Representation    of    Secondary    Load. 

transforniLT  will  be  afifected  by  variations  in  the  fre- 
quency. This  particular  point  will  be  considered  in  a 
later  issue. 


THE  ELECTRIC  IRON-REDUCTION  PLANT  AT 
TROLLHATTAN,  SWEDEN. 


Experiments   on    a   Large   Scale   for   Determining   the 
Commercial  Possibility  of  Electric  Iron  Reduction. 


AT  a  recent  meeting  of  the  Swedish  Association  of  Iron 
Masters  (Jarnkontoret)  at  Stockholm  a  report  was 
submitted  regarding  the  electric  furnace  of  TroU- 
hattan.  As  previously  mentioned  in  the  Electrical  Worldr 
the  association  appropriated  in  October,  1909,  a  sum  of 
$69,000  for  the  erection  of  a  test  furnace  of  the  Gronwall, 
Lindblad  and  Stalhane  type,  which  furnace  should  be  of 
such  dim„ensions  that  it  could  be  worked  as  a  commercial, 
enterprise  and  its  practicability  as  such  be  ascertained. 
The  association  received  the  co-operation  of  the  govern- 
ment in  the  way  of  a  free  site  on  the  government's- 
grounds  at  Trollhattan  and  electrical  energy  at  nominal 
cost  from  the  government's  power  station.  A  700-hp  fur- 
nace of  the  same  type  has  been  in  operation  at  Domnarfoet,. 
Sweden,  since  the  autumn  of  1908,  and  in  designing  the 
new  furnace  the  inventors  could  to  a  large  e,xtent  profit 
from  the  experiences  with  the  smaller  furnace  at  Dom- 
narfoet. 

Besides  the  investigating  of  the  larger  furnace  as  a 
commercial  possibility  a  number  of  points  regarding  the 
design  and  the  behavior  of  the  furnace  were  to  be  investi- 
gated, the  most  important  of  which  were  the  followingr 
The  proper  height  of  the  furnace  and  other  dimensions- 
most  suitable  for  different  purposes  and  different  charges;: 
the  most  suitable  design  and  way  of  building;  consump- 
tion of  electrodes  and  the  shape  and  arrangement  of  elec- 
trodes: energy  consumption  per  ton  of  iron  of  certain  com- 
position: coal  consumption  per  ton  of  iron  of  certain  com- 
position; circulation  of  gas.  its  significance  for  the 
economy  and  means  to  accomplish  circulation  in  ca.se  of 
choking  charges:  manufacturing  of  iron  of  different  com- 
position: conduct  of  various  charges  and  concentrates  ancf 
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the  influence  of  same  on  tlie  economy;  value  of  escaping 
gases;  efficiency  of  the  furnace;  maintenance  cost  at  the 
furnace. 

On  Kov.  29,  1909.  the  work  of  excavating  was  com- 
menced, and  on  Nov.  15,  1910.  the  furnace  was  started. 
Consignments  of  ore  were  sent  from  the  different  mines  in 


li 


Fig.     1 — Section 


Furnace     House. 


Sweden  to  be  smelted,  and  the  pig-iron  produced  was  sent 
to  Swedish  steel  works  to  be  made  into  steel,  the  quality 
of  which  was  then  tested. 

The  plant  comprises  the  following  buildings :  Coal  stor- 
age, crusher  building,  furnace  house  and  office  building. 
The  coal  storage  can  hold  a  six  months'  supply  of  charcoal, 
or  about  7000  cu.  m.  The  coal  is  carried  on  band  con- 
veyors from  the  cars  to  the  storage  and  from  there  by 
means  of  iron  buckets  running  on  a  wire  rope  to  the  fur- 
nace top.  The  ore  is  taken  from  the  heaps  outside  the 
crusher  building  by  an  elevator  truck  up  to  an  incline, 
along  which  it  slides  into  the  crusher.  The  crushed  ma- 
terial falls  into  a  sheet-iron  hopper,  in  which  a  sufficient 
quantity  is  collected  to  fill  the  truck  to  be  elevated  to  the 
furnace  top.  The  limestone,  which  is  used  as  a  flux,  is 
crushed  and  transported  in  the  same  way. 

The  construction  of  the  furnace  is  shown  in  Fig.  i.  It 
is  built  in  two  separate  parts,  the  shaft  and  the  crucible  or 
hearth.  The  shaft  is  a  steel  shell  lined  w-ith  firebrick.  At 
the  top  it  is  riveted  to  an  octagonal  channel-iron  ring, 
which  rests  on  two  beams  supported  by  the  walls  of  the 
building.  At  the  top  of  the  shaft  is  a  Tholander  charging 
bell  operated  by  a  2'/<-hp  reversible,  three-phase  motor. 
This  bell  Is  designed  to  deliver  the  ore  round  the  sides  and 
the  charcoal  at  the  center  of  the  shaft.  The  hearth  rests 
on  a  concrete  foundation.  The  cover  is  made  of  15-mm 
riveted  steel  plates,  on  the  upper  side  strengthened  by  a 
2oo-mm  by  i8-mm  iron  band.  It  is  lined  with  firebrick 
wMth  an  inner  lining  of  magnesite  brick,  the  bowl-shaped 
bottom  and  the  sides  being  rammed  by  a  mixture  of  mag- 
nesite and  tar.  The  electrodes  are  inserted  through  the 
roof  at  an  angle  65  deg.  to  the  horizontal.     Each  electrode 


consists  of  four  square  carbons  having  an  urea  of  660  mm 
by  660  mm.  At  the  opening  in  the  roof  each  electrode  is 
surrounded  by  a  copper  water-jacket,  provided  with  an 
asbestos  packing  to  prevent  leakage  of  gas.  The  electrical 
contact  pieces  are  wedged  between  the  upper  end  of  the 
electrodes  and  a  holder  of  cast  steel.  This  frame  can  be 
raised  or  lowered  between  two  guides  one  on  cither  side 
of  the  electrode. 

The  circulation  of  gas  in  this  furnace  is  particularly  im- 
portant. The  gas  is  drawn  from  the  cool  upper  part  of 
the  shaft  and  blown  into  the  crucible  immediately  under 
the  hot  roof.  In  this  way  it  serves  the  double  purpose  of 
cooling  the  roof  of  the  crucible  and  thus  prolonging  its  life 
and  on  its  way  up  through  the  shaft  heating  the  charge  and 
thus  helping  to  a  certain  extent  the  reduction. 

THE  ELECTRICAL  EQUIPMENT. 

Three-phase  alternating  current  is  delivered  at  J5  cycles 
and  10,000  volts  from  the  government  power  station.  The 
feeders  are  provided  with  single-horn  lightning  arresters 
with  series-coupled  oil  resistances  and  with  inductance 
coils.  The  main  sw-itch  has  automatic  circuit-breakers. 
The  relays  of  Siemens  type  are  adjustable  for  time  as  well 
as  for  overload  and  are  actuated  by  means  of  dry  batteries. 
After  passing  various   series   instrument  transformers  and 


A — Ammeters. 

B — Electrodes. 

C — Automatic    Oil    Switches. 

D — Lightning    Arrester. 

E — Induction  Coil. 

F — Wattmeters. 

G — Kilowatt-hour  Meters. 

H — Maximum    Relays. 

J— Switch. 


K — Oil    Resistance. 
L — Main    Switches. 
M— Clock    Control. 
X— Fuses. 
O — Transformers. 
P — ^Transformers. 
O— Transformers. 
\' — Voltmeters. 


Fig.  2 — Diagram  of  Connections. 

another  oil  switch  the  mains  enter  the  furnace  transformers. 
The  two  furnace  transformers  are  each  of  iioo  kva, 
with  a  guaranteed  overload  capacity  of  up  to  1375  kva 
under  one  hour.  They  are  T-coupled,  giving  secondary 
two-phase  currents.  Regulation  is  possible  between  30  volts 
and  90  volts  in  eight  stages  and  by  different  connections  of 
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the  secondary  coils  also  from  100  volts  to  180  volts.  The 
voltage  can  be  regulated  during  operation. 

The  transformers,  which  are  oil-insulated  and  water- 
cooled,  are  installed  each  in  a  separate  chamber  in  the  fur- 
nace-room. To  make  operation  possible  with  only  one  trans- 
former the  high-tension  side  has  been  provided  with  a 
switch  by  means  of  which  any  one  of  the  transformers  can 
be  coupled  to  the  mains. 

The  low-tension  conductors  from  the  transformers  are 
taken  through  the  wall  into  the  furnace-room.  These  con- 
ductors consist  of  six  copper  bars,  8  mm  by  200  mm,  for 
each  electrode.  These  bars  are  supported  on  insulated 
clamps  of  brass.  The  energy  is  conducted  to  the  four  elec- 
trodes through  192  flexible  cables  (forty-eight  per  elec- 
trode).   Each  cable  has  an  area  of  185  sq.  mm. 

The  instruments  required  for  observing  and  regulating 
the  working  of  the  furnace  and  the  electrodes  are  placed  on 
an  instrument  board  on  the  working  floor.  In  the  so-called 
furnace  office  on  the  floor  above  are  placed  the  wattmeters 
showing  the  power  consumption  for  the  furnace  and  two 
kw-hour  meters.  In  the  same  room  are  placed  two  gal- 
vanometers for  the  eight  thermoelectric  pyrometers,  which 
measure  the  temperature  in  the  furnace. 

In  electric  pyrometers  platinum-platinum-rhodium  ele- 
ments and  silver-constant  elements  are  used,  the  former  in 
the  lower  and  the  latter  in  the  upper  part  of  the  furnace. 
They  are  arranged  to  record  the  temperature  every  ten 
minutes. 

ELECTRODES  AND  ELECTRODE  CONSUMPTION. 

Part  of  the  electrodes  used  at  the  works  were  supplied 
by  the  Planiawerke,  Ratibor,  Silesia,  and  part  by  the 
Hoganas-Billesholm  Company,  Sweden.  The  purpose  in 
using  both  was  to  obtain  a  comparison  between  the  well- 
known  Planiawerke  electrodes  and  electrodes  of  Swedish 
manufacture.  Results  of  the  analyses  of  the  electrodes  are 
shown  in  Table  I. 


TABLE   I. — ^ANALYSIS   OF 

ELECTRODES. 

ELECTRODES  PROM 

Plania. 

Hoganas. 

Per  Cent 
0.79 
2.80 
0.27 

0.44 

0.627 

37.80 

1.21 

6.08 

2.62 
28.04 

0.S2 
21.22 

98.557 

Per  Cent 
3.96 

1.06 

0.16 

Composition  of  the  A  '/• 
SO3 

P.Oi 

SiOj                                              

0.97 

0.37 
■    42.00 

KsO-t-NatO. 

CaO                               

0.45 
10.20 

2.16 

FcOj       

21.70 

0.38 

19.80 

Total                               

98.03 

The  rather  large  difference  in  the  ash  analyses  is  prob- 
ably due  to  the  difficulty  in  consuming  the  last  traces  of 
carbon  by  ignition. 

From  the  above  will  be  seen  that  the  Hoganas  elec- 
trodes contain  a  somewhat  high  percentage  of  ash  and 
sulphur.  In  producing  iron  of  high  quality  it  is,  of  course, 
necessary  that  especially  the  percentage  of  sulphur  should 
be  kept  as  low  as  possible.  With  the  electrode  consumption 
found  in  actual  operation  and  assuming  that  all  of  the  sul- 
phur combines  with  the  iron,  i  per  cent  sulphur  in  the  elec- 
trodes corresponds  to  0.005  P^""  cent  to  0.006  per  cent  sul- 
phur in  the  iron. 

The  electrodes  in  the  furnace  are  four  in  number.  Each 
electrode  is  built  up  of  four  carbons,  2  m  long  and  330  x 
330  mm  in  cross-section  arranged  to  form  an  electrode  of 
660  X  660  mm  cross-section.  Before  being  bound  together 
the  sides  forming  the  joints  are  planed  to  a  flat  surface  and 
the  joint  is  made  with  a  thick  paste  of  molasses  and 
graphite,  so  that  the  closest  joint  possible  is  formed.  The 
upper  part  of  the  electrcirlr-  U  mvfrrrl  v  irii  nche^tos  paper 


and  thin  sheet  iron,  and  the  top  surface  is  covered  with  a 
thick  layer  of  ground  asbestos  and  silicate  of  potash. 

The  sides  of  the  electrodes  are  carefully  planed  smooth 
at  the  upper  part  for  a  distance  of  about  250  mm  in  order 
to  make  a  good  contact  surface  for  the  electric  contacts. 
Between  these  and  the  electrode  is  also  placed  a  fine-mesh 
copper  wire  cloth. 

In  order  to  observe  the  quality  of  the  different  makes, 
electrodes  were  built  up  of  carbons  from  the  two  factories 
and  each  kind  was  used  under  similar  conditions.  No  dif- 
ference in  durability  could  be  discovered. 

Table  II  gives  the  complete  record  for  two  electrodes 
(called  No.  i  and  No.  2),  also  the  average  for  ten  elec- 
trodes. 

TABLE  II. RECORDS  FOR  ELECTRODES. 


1041 
1115 
906 


Before.      After. 


Consumption 

of  Electrode. 

Total  Per 

Kg.  Cent. 


1321 
1325 
1313. 


557.51763.- 
743  |S82 
635.8'677. 


57.79 
43.92 
51.61 


Consump- 
tion per 
Ton  of  Iron. 


2.09  1.21 

1.85  0.81 

2.28  1.16 


An  average  of  no  liters  per  minute  of  cooling  water  was 
used  for  cooling  the  electrodes  with  a  loss  of  an  average 
of  97.8  kw,  which  is  nearly  7  per  cent  of  the  total  load  on 
the   furnace. 

THE  CHARGES. 

During  the  time  which  this  report  concerns  twenty-nine 
different  qualities  of  charge  were  used,  which,  however, 
may  be  regarded  as  four  main  groups,  viz.,  unroasted 
Tuollavaara,  roasted  Tuollavaara,  Borgvik  and  Uddeholm 
ores. 

The  table  forms  a  summary  report  of  the  energy  and  elec- 
trodes used  for  respective  charges  and  also  the  amounts  of 
pig  iron  and  slag  produced  from  four  groups  of  charges. 

Analyses  of  the  iron  were  made  from  each  tapping  and 
analyses  of  the  slag  and  the  gas  at  frequent  intervals.  The 
tables  are  of  great  interest  as  showing  the  continuous  and 
regular  working  of  the  furnace,  but  are  too  extensive  to 
publish  in  these  columns. 

WORKING  RESULTS. 

While  it  may  not  be  advisable  to  draw  final  conclusions 
on  the  basis  of  the  results  obtained,  it  is  nevertheless  of 
interest  to  examine  these  results  with  a  view  to  find  indica- 
tions for  the  continued  development  and  improvement  of 
the  process. 

As  a  definite  and  highly  satisfactory  experience  it  should 
be  noted  that  the  need  of  repairs  to  the  crucible  has  been 
very  slight.  During  a  period  of  nearly  five  months  of  con- 
tinuous working  only  about  eighteen  hours  have  been  re- 
quired for  repairs,  which  must  be  regarded  as  an  eminently 
satisfactory  result. 

It  is  also  satisfactory  to  note  that  the  height  and  other 
dimensions  of  the  shaft  have  in  the  main  proved  correct 
for  normal  conditions  for  fuel  and  ore. 

If,  however,  earthy  ore  or  concentrates  or  too  fine  fuel 
be  used,  or  if  the  charge  contains  too  much  moisture,  the 
working  is  injuriously  affected,  as  would  equally  be  the 
case  with  an  ordinary  blast  furnace,  and  the  design  of  the 
shaft  does  not  appear  to  be  well  suited  for  such  conditions. 
This  is  because  it  is  then  especially  important  to  maintain 
a  strong  circulation  of  gas. 

If  this  cannot  be  done  the  moisture  is  not  evaporated,  but 
gradually  penetrates  further  down  in  the  shaft,  causing 
a  lowering  of  the  temperature.  The  reducing  power  of  the 
CO  is  then  decreased  and  the  percentage  of  CO,  in  the  re- 
sulting gas  decreases.  But  this  percentage  of  CO,  is  the 
indicator  of  the  degree  of  utilization  of  the  fuel  used  and 
must,  therefore,  under  all  circumstances  be  maintained  as 
high  as  possible. 
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I'or  the  conditions  nicnlioned  a  sliaft  with  a  wider  neck 
would  be  more  suitable,  as  it  leaves  a  larger  space  for  the 
gas  to  pass  up  and  a  reduction  of  the  temperature  would 
be  counteracted.  Possibly  it  would  also  be  an  advantage 
to  make  the  shaft  wider  and  lower. 

iln  order  to  produce  an  effective  and  uniform  circulation 
of  the  gas  it  is  in  the  first  place  necessary  to  p\irify  it  by 


the  furnace  was  shut  down  for  the  purpose  of  making  the 
alterations  mentioned  above.  It  was  again  started  during 
the  first  week  of  September  and  has  since  been  in  unin- 
terrupted work. 

Comparing  the  figures  in  Table  IV  with  the  earlier  re- 
sults it  will  be  seen  that  a  great  improvement  has  been 
obtained  over  the  first  six  months'  working  result. 


TABLE  III. — SUMMARY  REPORT  OF  TESTS. 


ELECTRIC  POWIII 


CONSUMPTION  OF  ELBCTRODHS. 


a 

S,g 



g 

•gii 

Time  Used. 

Kw-hour 

5  Used. 

c. 

Per  Ton  Iron. 

1 

■S2 

1 

It 

Gross, 

Net. 

i 

For  Interrup- 

Tot 

al. 

E 

ii 

Gross. 

Net. 

tions. 

j; 

Total 

Per  Ton 

Ore. 

Charge. 

Iron. 

Ton, 

Kg. 

Hours. 

Min. 

Hours. 

Min. 

Hours. 

Min. 

Kw. 

Kg. 

1     Group  I 

Total 

)         65.57 

62.10 

205 

66.49 

2,009 

56 

105 

39 

2,115 

35 

l.jlSl 

2,051.029 

2,296 

3.82 

13,012 

6,743 

11.24 

5.83 

Group  II 

Total 

65.06 

62.56 

224 

71.13 

184 

32 

4 

58 

189 

30 

1,694 

312.601 

2,149 

4.08 

1.578 

763 

10.84 

5.24 

Group  III 

Total 

49.50 

42.42 

780 

90.31 

639 

18 

20 

57 

660 

IS 

1.017 

650.480 

2,623 

.3.34 

2,281 

1,121 

9.19 

4.52 

Group  IV 

Toul 

57.92 

53.06 

458 

69.88 

506 

34 

22 

11 

528 

45 

1.733 

877,706 

2.643 

3.31 

2,474 

1,285 

7.45 

3.87 

Grand 

Total 

61.54 

57.00 

327 

70.77 

3.348 

10 

153 

45 

3.501 

55 

1.344 

4.500.596 

2,391 

3.66 

19,345 

9.912 

10.28 

•5.27 

*Net— 51.24%  of  gross. 

washing,  so  that  the  frequent  interruptions  for  cleaning 
may  be  avoided.  Further,  the  gas  pipes  must  be  quite  tight 
so  that  the  gas  drawn  by  the  fan  is  really  blown  into  the 
crucible,  which  must  also  be  made  as  tight  as  possible. 
.■\lterations  in  these  respects  have  recently  been  made. 

The  circulation  of  gas,  which  is  so  useful  and  necessary 
for  the  purpose  indicated  above,  and  which,  moreover,  is  a 
protection  for  the  roof,  has,  however,  the  disadvantage  that 
the  electrodes  are  attacked  by  the  carbonic  acid  in  the  gas. 
Nevertheless,  the  electrode  consumption  has  been  low. 
The  average  for  the  entire  time  per  ton  of  iron  has  been 
10.28  kg  gross  and  5.27  kg  net.  Electrodes  with  screw 
joints  are  now  being  adapted  for  the  furnace  and  the  gross 
consumption  may  then  be  reduced — under  most  favorable 
circumstances  to  equal  the  net  consumption. 

The  experience  with  this  furnace  appears  to  indicate  that 
with  this  size  four  electrodes  is  a  minimum  number.  It 
would  probably  be  better  to  use  six  electrodes  with  three- 
phase  currents.  This  would  distribute  the  heat  more 
uniformly  and  the  risk  of  disturbances  of  the  work  on  ac- 
count of  defects  in  the  transformers  would  be  reduced. 
Losses  through  cooling  water  would  in  this  case  probably 
be  increased,  but  this  would  undoubtedly  be  more  than 
counterbalanced  by  the  advantages  gained. 

During  the  time  to  which  the  report  refers  only  unburnt 
limestone  has  been  used.  In  view  of  future  comparisons 
with  ordinary  blast-furnace  results  it  was  desired  to  main- 
tain the  conditions  very  similar  to  those  under  which  the 
same  ores  are  usually  treated.  It  is,  however,  evident  that 
by  the  use  of  burnt  lime  the  economy  of  the  process  will  be 
improved  and  this  improvement  would  increase  in  propor- 
tion as  the  quantity  of  lime  required  is  increased.  Whether 
unburnt  or  burnt  limestone  is  used  the  percentage  of  CO, 
in  the  gas  remains  the  same.  This  proves  that  the  CO,  de- 
rived from  the  limestone  may  be  replaced  by  CO,  formed 
by  the  reduction  of  the  ore  by  CO.  The  energy  required 
for  burning  the  limestone  is,  therefore,  saved  and  the  same 
quantity  of  fuel  reduces  more  ore. 

At  the  end  of  the  test  period  in  the  early  part  of  June 


Per  ton  of  iron  there  were  then  used  from  2150  to  3800 
kw-hours,  and  for  the  entire  time  an  average  of  2391  kw- 
hours.  The  ores  then  used  varied  somewhat  in  quality,  but 
it  will  be  seen  that  a  reduction  of  20  to  25  per  cent  has 
been  effected  in  the  energy  consumption.  Correspondingly, 
the  output  of  pig-iron  per  kw-year  has  been  raised  from  an 
average  of  3.66  tons  to  over  5  tons.  The  charcoal  con- 
sumption has  been  reduced  from  418  kg  to  from  340  kg  to 
345  kg  per  ton  of  iron,  and  the  electrode  consumption  has 
also  been  reduced.  The  electrodes  now  used  are  supplied 
by  the  Planiawerke,  and  are  provided  with  screw  joints  so 
that  there  are  no  waste  stumps. 

The  practical  importance  of  the  process  is  best  proved 
by  the  fact  that  there  are  now  built  or  building  furnaces 
for  an  aggregate  of  27,000  hp,  while,  in  addition,  furnaces 
for  about  36,000  hp  are  projected. 

TABLE  IV. WORKING  RESULTS   FOR  THE  PERIOD  SEPT.   3  TO 

SEPT.  30. 


Pig-iron  produced,  tons 537.9 

Quantity  of  slag,  tons 88.9 

Iron  in  the  ore,  per  cent 67  .  65 

Iron  in  the  ore  and  lime,  per  cent 65  .  02 

Quantity  of  slag  per  ton  of  iron,  kg 165 

Charcoal  used  per  ton  of  iron,  kg 339 .  9 

Average  load,  kilowatts 1 ,407 

Average  power,  horse-power 1,913.5 

♦Energy  used  per  ton  of  iron,  kw-hours 1 ,  749 

tlron  produced  per  kw-year,  tons 5.01 

Iron  produced  per  hp-year.  tons 3  .  68 

Average  CO;  contents  in  gas.  per  cent 29 . 2  7 

.\verage  analysis  of  iron ; 

C.  per  cent ,  ,  3  .  64 

Si,  per  cent 0.36 

Mn,  per  cent 0.40 

S,  per  cent 0 .  009 

P,  percent 0.01» 

•According  to  instruments  at  the  furnace. 

tEstimated  on  the  basis  of  8.760  kw-hours  per  kw-year. 


MANAGEMENT  OF  THE  WORKS. 
The  management  of  the  plant  is  in  the  hands  of  a  com- 
mittee appointed  by  the  association  and  consists  of  Major- 


'4M> 


ELECTRICAL    WORLD, 


Vol.  58,  No.  24.I 


General  G.  (ieijcr.  Mr.  Aug.  Herlenius,  chamberlain  to  the 
King,  and  Messrs.  J.  A.  Brinell,  chief  engineer  of  "Jarn- 
kontoret,"  Axel  Wahlberg  and  E.  Odelberg,  the  last  named 
:toting  as  managing  director  for  the  committee. 

At  the  works  the  management  has  been  in  the  hands  of 
Messrs.  I.  A.  Leffler  and  E.  Xystrom,  both  engineers  on  the 
.taff  of  "Jarnkontoret,"  the  former  acting  as  genera!  man- 
.ii;er  and  the  latter  as  siipcrintenilent. 


The  employees  at  the  furnace  consist  of  three  men  forj 
charging,  two  for  bringing  up  charcoal,  four  for  crushingi 
and  bringing  up  ore,  five  furnacemen,  three  men  for  fitting! 
electrodes,  two  for  weighing  iron  and  slag,  one  blacksmith,, 
one  blacksmith's  helper,  one  electrician,  five  men  for  load- 
ing and  unloading,  one  carpenter  and  one  watchman  and 
messenger,  making  a  total  of  only  twenty-nine  workmen 
employed  in  the  various  operations. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


GUESSING  CONTESTS  IN  CHICAGO. 


This  year  the  employees  of  the  L'onunonwealth  Edison 
I'onipanv  of  Chicago  have  established  two  guessing  con- 
tests, one  based  on  the  maximum  load  of  191 1  before  Dec. 
22,  in  kilowatts,  and  the  other  on  the  largest  day's  kilowatt- 
hour  output.  The  pools  are  kept  separate,  and  each  is  to 
be  divided  60  per  cent  to  the  one  guessing  nearest  the  cor- 
rect figure  and  40  per  cent  to  the  one  guessing  next  nearest. 
The  fee  is  25  cents  for  each  guess,  and  not  more  than  five 
guesses  are  permitted  in  each  pool  from  one  person.  Both 
pools  will  be  divided  on  Saturday  morning,  Dec.  23.  No 
guesses  were  received  after  Nov.  29.  The  highest  total 
maximum  output  of  the  company  to  date  occurred  on  Nov. 
I.  191 1,  and  was  190,160  kw.  The  largest  kilowatt-hour 
output  in  one  day  up  to  the  present  time  occurred  on  Nov. 
_>.  ii;ii,  and  was  2.392,200  kw-hours. 


FOLLOWING  DOWN  THE  COMPLAINTS. 

Most  central  stations  arc  "up  against"  the  difficulty  that 
their  customers'  complaints  receive  only  a  perfunctory  ex- 
amination and  reply,  without  having  the  trouble  traced  all 
the  way  back  to  its  cause  to  guard  against  repetition  of  the 
objection.  After  an  experience  with  dividing  the  responsi- 
bility for  complaints  among  the  various  members  of  its 
office  staff,  one  large  central-station  company  is  now  ar- 
ranging to  put  all  complaints  in  the  hands  of  one  man, 
who  has  instructions  to  investigate  each  case  to  the  very 
bottom.  He  will,  of  course,  have  the  assistance  of  de- 
partment heads  in  furthering  his  inquiries,  but  is  expected 
to  see  each  case  through  to  the  end.  As  the  complaints  aro 
disposed  of  all  the  data  connected  with  each  case  will  be 
filed  under  a  separate  classification,  and  if  repeated  com- 
plaints are  then  received  from  the  same  customer,  his  status 
either  as  a  chronic  "kicker"  or  the  subject  of  real  and  un- 
corrected injustice  can  be  readily  ascertained. 


KEEPING  THE  ISOLATED  PLANT  OUT  OF 
BROOKL'YT^. 


The  Edison  Electric  Illuminating  Company  of  Brooklyn 
has  ever  been  mindful  of  the  great  advantage  to  be  de- 
rived from  a  good  motor  load,  and  in  its  strenuous  en- 
deavors for  a  brighter  Brooklyn  has  managed  to  carry  on 
some  excellent  work  among  manufacturers  and  contractors, 
thereby  improving  the  load-factor  of  its  system  and  adding 
to  its  revenues,  a  not  altogether  unwelcome  combination. 
During  the  sixty  days  ended  Nov.  i  the  sales  department 
has  closed  contracts  for  more  business  than  was  ever 
written  in  a  similar  period  in  the  history  of  the  company. 
The  energy  consumption  will  aggregate  over  10,000,000  kw- 
hours  per  annum  on  these  contracts  alone,  and  it  is  of  in- 
terest to  note  that  the  business  was  snatched  from  the 
isniated-plnnt  field. 


Five  of  the  contracts  are  of  more  than  passing  interest 
and  size,  and  the  sales  department  of  the  Brooklyn  com-' 
pany  takes  commendable  pride  in  transmitting  the  details.' 
The  Tidewater  Paper  Mills,  a  new  concern  which  will  man- 
ufacture paper  from  pulp  brought  from  Canada,  will  operate 
entirely  by  electricity.  The  connected  load  is  1000  hp  and 
the  load-factor  over  60  per  cent.  The  estimated  revenue 
from  this  contract  will  exceed  $50,000  per  annum. 

A  contract  with  the  Bush  Terminal  Company  has  been! 
closed  for  a  long  term  of  years  covering  the  supply  of 
electricity  for  existing  loft  buildings  and  three  in  course  of 
erection.  The  connected  load  approximates  4000  hp  and 
the  estimated  annual  income  $100,000.  Another  terminal 
company  supplied  with  energ\'  is  the  New  York  Dock  Com- 
pany, whose  two  private  plants  were  shut  down  and  re- 
placed by  Edison  service  a  short  time  ago.  This  company 
has  now  contracted  for  a  further  supply  for  two  additional 
loft  buildings  which  will  pull  about  1500  hp  from  the  Edi-i 
son  company's  system.  The  annual  revenue  received  from' 
the  dock  company  is  estimated  at  $25,000. 

The  Sternau  Company,  manufacturer  of  the  famous] 
Sternau  ware,  has  signed  a  contract  covering  the  complete 
needs  of  its  new  building  on  John  Street.  The  company  haS; 
at  present  in  its  old  building  an  isolated  plant  which  willi 
be  dispensed  with.  The  annual  revenue  which  this  con-) 
tract  will  add  to  the  receipts  of  the  company  is  estimatedi 
at  $10,000.  Still  another  isolated  plant  will  give  place  toi 
central-station  service.  The  w-orks  of  the  Thomas  Gill 
Soap  Company,  which  were  formerly  operated  by  steam- 
driven  apparatus,  will  hereafter  take  energy  from  the  mains 
of  the  Brooklyn  Edison  company.  The  total  business  se- 
cured during  the  month  of  October  exceeded  that  of  the 
same  period  a  year  ago  by  40  per  cent. 


APPLICATION   OF   ELECTRIC   HEATING   TO 
CELLULOID  INDUSTRY. 


In  the  manufacture  of  small  articles  of  celluloid  electric 
heating  finds  an  application  where  practically  no  other 
heat  source  offers  competition.  Celluloid,  as  is  generally 
known,  is  made  from  guncotton,  camphor,  etc.,  subjected 
to  hydraulic  pressure,  and  shares  the  highly  inflammable 
nature  of  its  principal  constituent.  For  this  reason  it  is 
important  that  flame  of  any  kind  be  kept  out  of  celluloid 
factories  and  workrooms,  so  that  high-pressure  steam  has 
usually  been  used  for  heating  the  material  during  forming. 
Celluloid  softens  at  about  250  deg.  Fahr.,  but  ignites  at 
about  280  deg.,  so  that  the  closest  temperature  control  is 
required  in  handling  it. 

Use  is  being  made  of  electric  heating  in  Chicago  in  the 
establishment  of  a  number  of  such  small  celluloid  article 
factories  in  loft  and  factory  buildings  and  other  places 
formerly  impossible  for  this  purpose  on  account  of  absence 
of  high-pressure  steam.  One  operator  of  a  small  celluloid- 
comb  factory  in  Chicago  recently  moved  to  a  new  location 
•.vhere  steam  was  not  available,  and  found  that  the  owners 


t 


i\ 


Decemiikr  9,  191 1. 


ELECTRICAL     WORLD. 


14.V 


of  the  building  would  not  permit  the  installation  of  a  gas- 
heated  high-pressure  boiler.  i'inally  he  applied  to  the 
Coninionwealtli  Edison  Company,  whose  lines  reached  his 
new  factory,  and  was  shown  how  he  might  use  an  electric 
hot-plate  element,  which  has  since  been  in  service  with 
much  satisfaction. 
Since  then  one  of  the  large  manufacturers  has  developed 
special  celluloid  heating  element  measuring  18  in.  by  30 
1.  The  running  consumption  is  225  watt-hours  per  hour, 
while  for  quick  starting  450-watt  and  900-watt  coimections 
are  provided  which  quickly  bring  the  surface  of  the  plate 
up  to  the  proper  temperature.  The  heat  is  so  adjusted  that 
the  celluloid  blanks  for  combs  or  other  articles  can  be  laid 
on  the  plate  in  succession,  the  first  one  being  properly 
softened  by  the  time  tiie  last  has  been  laid  down.  In  this 
■way  the  operator  works  continuously  without  loss  of  time. 
The  new  application  of  electric  heat  to  the  manufacture  of 
celluloid  articles  is  expected  to  make  possible  the  establish- 
ment and  operation  of  many  such  small  factories  in  dis- 
tricts and  cities  where  the  requirements  of  special  steam 
^  heat  formerly  made  this  impossible. 


K.  E.  L.  A.  COMPANY  SUGGESTION  AND  QUESTION 
BOXES. 


Throughout  the  offices  and  departments  of  The  Mil- 
iwaukee    Electric    Railway    &    Light    Company    the    local 

N.  E.  L.  A.  section  has  installed  panels  carrying  letter 
I  boxes  and  racks  of  printed  forms  and  envelopes  for  sug- 
igestions  and  questions  pertaining  to  central-station  matters. 

The  question  blank  used,  printed  on  white  paper,  has  space 

for  the  query  on  one  side  and  the  answer  on  the  reverse. 

The  suggestion  forms  are  printed  on  colored  paper,  one 

side  bearing  the  conditions  of  the  suggestion-box  contest, 
:which  includes  the  award  of  $15,  $10  and  $5  in  cash  prizes 

for  the  best  offerings  during  the  year.     All  questions  and 

suggestions  are  to  be  inclosed  in  the  envelopes  provided 
land  dropped  into  the  letter  boxes.    Mr.  C.  M.  Wheelock  is 

chairman   of  the  question-box  committee,  and  Mr.   C.   N. 

DuiTy  is  chairman  of  the  suggestion-box  committee.     Mr. 

O.  M.  Rau  is  president  of  the  local  section,  Mr.  A.  H. 
iSikes  vice-president,   Mr.   G.   G.   Post  secretary,  and   Mr. 

F.   J.    Boehm   treasurer. 


CINCINNATI'S    60-HP   EMERGENCY    LINE 
AUTOMOBILE 


Mr.  F.  R.  Healey,  superintendent  of  distribution  for  the 
Union  Gas  &  Electric  Company  of  Cincinnati,  has  just 
placed  in  service  a  completely  equipped  new  emergency 
automobile  which  is  used  for  making  hurried  runs  in  cases 
of  overhead  or  underground  trouble.  The  new  wagon  was 
especially  designed  and  built  to  meet  the  needs  of  the  line 
department  and  makes  use  of  the  chassis  of  a  60-hp  Stearns 
louring  car.  Fully  loaded  with  crew  and  a  transformer  or 
•two,  it  is  capable  of  running  up  any  of  the  severely  steep 
grades  among  the  hills  of  Cincinnati  at  a  speed  of  30 
miles  an  hour,  or  faster  if  desired  on  the  level  stretches. 
For  illuminating  the  tops  of  poles  or  lines  where  repair 
nen  are  doing  emergency  work  after  dark  the  car  is 
equipped  with  powerful  acetylene  search-lanterns.  The 
regular  sidelamps  are  supplied  from  a  storage  battery  car- 
ried on  the  machine,  and  are  inclosed  in  red  glass  like  the 
ocal  fire-department  wagons,  demanding  right-of-way  over 
ill  other  traffic.  In  boxes  at  the  sides  of  the  body  is  car- 
ried a  full  equipment  of  tools  for  doing  overhead  and  un- 
ierground  work. 

The  truck  is  kept  at  the  company  headquarters  on  Plum 
street,  where  a  driver  is  always  available.  When  a  hurry 
all  is  received  the  wagon  is  immediately  dispatched  to  the 


nearest  place  where  the  regular  line  crews  are  working  and 
enougli  men  are  picked  up  to  handle  the  emergency  job,  to 
which  the  car  is  next  hurried.  If  it  develops  that  a  trans- 
former or  some  other  piece  of  equipment  is  required  to 
complete  tlie  emergency  repair  the  car  can  be  sent  to  the 
storeroom  for  it  without  loss  of  time,  returning  while  the 
repair  gang  is  making  ready.  Using  the  wagon  as  a 
tractor,  such  a  transformer  can  be  hoisted  to  the  pole-top 
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quickly  and  with  little  manual  effort.  In  the  case  of  emer- 
gency calls  after  night  the  car  is  first  sent  out  to  rouse 
such  men  as  cannot  be  reached  by  telephone  and  then 
makes  a  second  round  picking  up  its  crew  from  their  re- 
spective homes.  The  Cincinnati  company  formerly  had  in 
service  a  lighter  automobile  which  was  used  for  a  similar 
purpose,  and  this  machine  proved  so  valuable  that  the 
present  powerful  car  was  purchased  and  equipped. 


ELECTRIC  FANS  FOR  SCHOOLHOUSES. 

Dr.  W.  A.  Evans,  formerly  commissioner  of  health  for 
the  city  of  Chicago,  now  conducts  a  valuable  department  in 
the  Chicago  Daily  Tribune  under  the  heading  "How  to 
Keep  Well."  In  a  recent  issue  he  discussed  the  subject  of 
school  ventilation,  and  among  the  recommendations  he 
made  was  one  of  particular  interest  to  those  engaged  in 
the  selling  of  electric  fans  and  of  electricity  to  operate 
them.  Dr.  Evans'  suggestions  apply  to  schools  in  towns  and 
cities  in  the  United  States  located  north  of  the  latitude  of 
Memphis,  Tenn.,  and  east  of  the  longitude  of.  say.  Phoenix. 
Ariz. 

The  Chicago  Ventilation  Commission  has  indorsed  the 
following  propositions:  (l)  In  a  mixture  of  air  containing 
carbolic  acid  this  gas  does  not  settle  out  and  rest  near 
the  floor.  (2)  The  dilution  method  of  ventilation  is  inef- 
fective and  uneconomical.  (3)  The  putting  of  a  given  vol- 
ume of  air  into  a  room  does  not  necessarily  constitute 
ventilation.  (4)  Ventilation  is  done  better  by  air  currents 
than  by  dilution.  In  practice,  however,  these  principles 
are  not  observed,  and  the  former  health  commissioner 
points  out  that  almost  invariably  the  air  in  schoolrooms  is 
too  still. 

Authorities  on  the  subject  seem  to  have  proved  that  air 
cannot  be  regarded  as  healthful  unless  it  is  moving  with 
a  considerable  degree  of  velocity.  As  it  strikes  the  body 
it  must  have  force  enough  to  blow  away  the  foul  air,  and 
it  must  clean  the  breathing  zone,  which  is  the  air  around 
the  head.  Furthermore,  it  must  clean  the  air  around  the 
body  and  under  the  clothing,  which  is  referred  to  as  Sedg- 
wick's "aerial  envelope."  Therefore,  still  air  may  be  re- 
garded as  deadly.     Present  methods  too  often  result  in  giv- 
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ing  the  air  in  schoolrooms  a  morgue-like  stillness.  The  hot 
air,  frequently  of  a  temperature  about  130  deg.  Fahr.,  is  in- 
troduced about  8  ft.  above  the  floor.  Theoretically  this 
air  blows  across  the  room  against  the  ceiling,  diffuses 
through  the  air,  and  leaves  gently  by  an  exit  near  the  floor 
iiiie.     The  object  is  to  do  away  with  air  currents. 

In  practice  this  system  of  indirect  ventilation  does  not 
:;ive  satisfactory  results,  and  it  is  particularly  to  be  de- 
ijlored  in  schoolhouses,  where  the  health  of  young  children 
may  be  affected.  The  suggestion  which  is  made  by  Dr. 
I'"vans  is  that  schoolrooms  be  equipped  with  electric  fans 
10  be  operated  during  the  winter  when  the  windows  are 
losed  or  nearly  closed.  The  author  observes  that  fans  are 
I  means  of  comfort  during  the  summer,  but  they  are  to  be 
regarded  as  a  source  of  health  during  the  winter.  This 
suggestion  is  an  important  one  and,  coming  from  a  man 
who  made  an  excellent  record  as  commissioner  of  health  in 
one  of  our  largest  cities,  is  one  to  which  managers  of  elec- 
tric-service companies  should  pay  careful  attention. 

If  every  schoolhouse  were  equipped  with  electric  fans 
for  both  summer  and  winter  operation,  a  practical  result 
would  be  a  greatly  extended  use  of  this  class  of  apparatus 
and  of  the  energy  necessary  to  operate  it.  The  demand  for 
electricity  to  operate  these  fans  would  seldom  come  on  the 
peak,  even  during  the  shortest  winter  days.  The  question 
has,  however,  a  broader  and  more  important  aspect  than 
the  mere  advantage  to  electric-service  companies,  although 
this  need  not  be  overlooked,  and  managers  of  electrical 
utilities  may  well  make  some  study  of  the  possibilities  of 
electric  ventilation  in  schoolhouses,  taking  up  the  subject 
with  the  various  school  boards  as  opportunity  arises.  In 
particalar  it  would  seem  as  though  all  new  schoolhouses  in 
cities  should  be  wired  throughout  for  electric  service,  so 
that  the  advantages  of  direct  electric  ventilation  in  every 
room  may  be  obtained  thereafter  at  comparatively  small 
cost. 


REPLACING  ISOLATED    PLANTS  WITH  CENTRAL- 
STATION  SERVICE  IN   ST.  LOUIS. 


Owing  to  the  presence  of  cheap  coal,  at  $1.40  per  ton 
f.o.b.  St.  Louis,  from  the  nearby  Illinois  bituminous  fields, 
St.  Louis  has  had  perhaps  more  than  its  share  of  isolated 
lighting,  power  and  heating  plants.  Good  headway  in  the 
conversion  of  these  installations  to  central-station  service 
is  now  being  made,  however,  as  the  result  of  the  intelligent 
and  effective  campaign  which  has  been  waged  for  several 
years  by  the  Union  Electric  Light  &  Power  Company, 
which  is  rapidly  acquiring  former  isolated  plants  as  its 
customers  and  preventing  new  plants  from  being  installed. 

In  the  Electrical  World  of  July  29,  page  276,  a  note  re- 
ported the  conversion  of  two  of  the  largest  of  such  plants 
in  the  city  to  Union  Electric  service:  the  850-kw  Grand 
Leader  department-store  plant  and  the  500-kw  Cupples 
Station  plant,  having  three  direct-connected  engine  units 
and  two- steam  turbines.  The  sixty-nine  hydraulic  elevators 
at  the  Cupples  plant  are  to  be  operated  the  year  round 
by  centrifugal  motor-driven  pumps.  The  Cupples  plant 
furnishes  service  under  a  city  franchise  to  offices,  ware- 
houses, etc.,  throughout  a  terminal  railroad  district  cover- 
ing fourteen  city  blocks.  In  these  cases  central-station 
lightmg  service  is  supplied  during  the  summer,  while  the 
isolated  plant  returns  to  operation  during  the  peak-load 
periods  and  to  the  extent  of  exhaust-steam  heating  re- 
quirements from  October  to  April,  the  former  station  being 
under  the  Union  Electric  Company's  control. 

This  summer  lighting  service  to  buildings  supplied  from 
private  combination  heating  and  lighting  plants  during  the 
winter  has  proved  one  of  the  opening  wedges  in  finally 
ousting  the  isolated  equipment.  The  owners  of  the  plants 
are  usually  glad  to  shut  down  during  the  warm  months, 
when  steam  heating  is  not  required,  thus  excluding  exces- 


sive heat,  smoke  and  dirt,  and  since  this  additional  load 
comes  during  the  summer  period  and  off-peak  winter  hours 
when  the  central  station's  demand  is  light  the  arrange-] 
ment  is  equally  satisfactory  to  the  electric-light  company.! 
In  some  cases  such  an  arrangement  is  continued  each  year,! 
isolated  plants  returning  to  operation  during  the  steam-i 
heating  season,  generally  under  the  control  of  the  Unioni 
Electric  Company,  thus  relieving  the  owner  of  the  prop-i 
erty  from  the  burden  and  care  of  operating  a  plant.  The: 
Union  company  impresses  on  the  owner  that  the  timei 
which  he,  personally,  puts  in  on  the  plant  could  be  betten 
and  more  profitably  applied  to  the  business  he  understands.: 
In  many  cases  the  isolated-plant  operator  thus  has  demon-i 
strated  to  him  the  convenience  and  economies  of  central-l 
station  service  and  a  good  customer  for  the  year  round  is 
secured.  After  the  company  has  operated  a  plant  as  above 
for  several  years  and  the  equipment  becomes  gradually 
worn  out,  replacements  or  extensive  repairs  being  neces- 
sary, the  owner  of  the  machinery  usually  finds  he  is  able 
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What  s  your  time  worth?     Add  that  to  all  your 
power  plant  bills  and  contrast  the  total  with  the  cost 
of  our  central  station  power — power  that  requires 
none  of  your  time — that  comes  to  you  ready  to  use 
—that  is  ALWAYS  READY— always  sufficient. 

Houston  Lighting  and  Power  Co.  1905 

Phone  Preston  71          917  Capitol  Ave.          Houston,  Texas 

An    Open    Letter   to    Plant    Owners    at    Houston,    Tex. 

to  make  a  more  profitable  arrangement  with  the  company 
for  outside  service  the  year  round,  operating  his  own  boil- 
ers at  low  pressure  for  atmospheric  heating  service. 

As  is  characteristic  of  such  installations  in  many  other 
cities,  office  buildings,  hotels  and  department  stores  are 
among  the  hardest  classes  of  business  to  obtain.  After 
solicitation  of  from  one  to  five  years,  however,  even  these 
plants  can  usually  be  "shown"  and  become  converted  at 
once,  or  by  degrees,  to  central-station  service  as  outlined 
above. 

With  the  permission  of  the  owners  experienced  engi- 
neers are  sent  into  the  plants,  the  quantity  of  coal  burned 
is  measured,  the  engines  are  indicated  and  tests  of  various 
steam  and  power  losses  are  made,  evidence  being  acquired 
in  this  way  of  sources  of  expense  which  could  be  avoided 
with  electric  drive  and  district  or  isolated  heating  service 
furnished  by  the  central-station  company  or  the  user,  as 
may  prove  to  be  the  less  expensive  method. 

Where  the  consumer  can  really  show  that  he  is  operating 
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his  station  at  lower  cost  than  he  could  purchase  electric 
service  and  furnish  his  own  low-pressure  heating,  and  this 
the  company's  engineers  find  to  be  true,  the  Union  Electric 
Company  then  makes  the  proposition  of  offering  to  operate 
the  isolated  plant  either  under  its  existing  condition,  with 
summer  service  and  off-peak  winter  service  from  the  com- 
pany's lines,  or  as  a  low-pressure  heating  system ;  in  the 
latter  case  using  only  the  plant  boilers  and  supplying  elec- 
tric-lighting service  from  its  own  lines  the  year  round. 
With  the  electric  company's  expert  staff  of  engineers  and 
large  facilities  for  buying  fuel  and  supplies  it  is  evident 
that  the  plant  can  be  operated  in  this  way  more  cheaply 
than  as  an  isolated  station  under  private  direction,  and 
tiie  point  of  this  argument,  with  others,  usually  appeals  to 
the  owner. 

In  several  instances  in  St.  Louis  the  Union  Electric 
company  has  taken  over  isolated  plants,  operating  these  as 
auxiliary  generating  stations  during  the  peak  and  at  other 
times  only  to  give  sufficient  exhaust  steam  for  heating 
purposes  during  the  steam-heating  season.  Under  such 
conditions  the  local  generators  are  connected  with  its  own 
Edison  distributing  network,  so  that  any  energy  generated 
on  account  of  steam  heating  in  excess  of  the  demand  in 
the  building  is  delivered  to  the  outside  lines.  When  no 
heating  is  required  tliese  plants  are  shut  down  and  electric 
service  is  supplied  from  the  Ashley  Street  central  station. 

In  other  cases,  as  above  noted,  the  company  either  con- 
verts the  existing  steam  boilers  into  low-pressure  units  or 
installs  its  own  steam-heating  equipment,  which  is  oper- 
ated during  the  heating  season.  These  decentralized  heat- 
ing plants  also  sometimes  form  the  nuclei  of  localized 
steam-heating  systems,  the  company  often  being  able  to 
go  next  door  or  within  the  same  or  adjoining  blocks  and 
replace  other  isolated  electric  plants,  supplying  winter 
steam  from  the  boilers  of  the  central  isolated  plant,  while 
furnishing  electrical  energy  from  its  main  system. 

An  enumeration  of  a  number  of  the  large  service  in- 
stallations of  the  Union  Electric  company  was  given  in  the 
Electrical  World  of  May  19,  1910.  As  several  additional 
large  installations  have  been  taken  over  since  that  time 
we  give  the  following  as  examples  of  the  class  of  business 
being  handled : 


Kw-Hours 

Cubical 

per  Year 

Kw-Hours 

Connected 

Contents. 

from  Central 
Station. 

Generated. 

Load 
Kilowatts. 

Office  Buildings: 

(I) 

1,.S38,107 

1          91,100 

0 

150 

(2) 

1 , 402 . 600 

;        196,311 

0 

187.5 

(3) 

431,160 

1          74,106 

0 

150 

(4) 

1,533,096 

285,450 

0 

270 

(5) 

1,879,000 

427,601 

0 

394.4 

Department  Stores: 

(1) 

9,048,878 

2,214.350 

0 

(2) 

7,800,000 

1,150,000 

850,000 

850 

Hotels: 

(1) 

1,600,000 

385.472 

0 

222.2 

(2) 

1,027,014 

90.000 

60,000 

75 

(3) 

902,328 

100.000 

71.420 

ISO 

(4) 

2,000,000 

646.100 

0 

407.3 

(S) 

1,000.000 

341.276 

0 

203.5 

During  the  year  1910  isolated-plant  business  amounting 
to  2406  kw  was  connected  and  2,417,261  kw-hours  were 
consumed  by  this  1910  business  during  the  same  year. 
The  kw-hours  generated  in  isolated  plants  during  this 
period  was  463,300  and  revenue  for  energy  delivered  from 
the  company's  lines  to  these  isolated  plants  during  the 
period  mentioned  was  $76,900.91.  The  revenue  for  steam 
heat  and  generation  during  the  same  period  was  $22,590.38 
and  the  total  revenue  from  plants  taken  over  in  1910  was 
$99,491.29,  the  average  price  for  energy  from  the  company's 
lines  being  3.24  cents  per  kw-hour. 

From  Jan.  i  to  Sept.  i,  1911,  there  has  been  connected 
to  the  company's  lines  isolated-plant  business  equivalent  to 
1912  kw  in  ten  buildings.  In  one  of  these  plants  the  capac- 
ity is  500  kw. 


The  Union  Electric  company  is  now  figuring  on  installing 
a  substation  for  a  large  building,  contemplating  the  opera- 
tion of  the  latter  plant  during  the  central-station  peak- 
load  period  and  to  the  extent  of  the  heating  requirements. 
This  building  will  have  approximately  12,000-kw  generating 
capacity  and  a  cubical  capacity  of  12,000,000  cu.  ft. 

It  is  not  the  Union  Electric  company's  policy  to  make 
random  statements  regarding  the  cost  of  central-station 
service  as  compared  to  isolated-plant  service,  and  it  is  the 
company's  rule  not  to  assert  that  central-station  service 
would  be  cheaper  when  the  company's  representative  knows 
in  his  own  mind  that  the  consumer  could  generate  energy 
at  a  less  cost  than  it  could  be  obtained  from  the  company's 
mains.  The  company  goes  on  the  theory  that  there  are 
some  installations  which  the  central  station  cannot  expect 
to  get,  provided  the  consumer  is  in  a  position  properly  to 
operate  an  isolated  plant.  The  company  claims  that  in 
some  plants  steam  is  used  and  required  in  great  volume 
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for  cooking  and  manufacturing  purposes  when  the  electric 
requirements  are  less  than  the  steam,  or  when  the  electric 
requirements  are  sufficient  to  give  the  required  exhaust 
steam  for  atmospheric  heating  purposes  seven  or  eight 
months  in  the  year  without  the  use  of  live  steam. 

For  securing  the  power  business  of  large  industrial  estab- 
lishments the  company  has  on  its  staff  a  number  of  ex- 
perienced motor-application  engineer  salesmen.  A  record 
is  kept  of  all  of  the  isolated-plant  installations  in  St.  Louis 
and  calls  arc  made  on  the  owners  of  these  stations  to  ac- 
quaint them  with  the  advantages  and  economies  of  central- 
station  service.  In  the  course  of  these  visits  permission 
is  requested  for  one  of  the  company's  engineers  to  go 
through  the  plant  and  study  the  cost  of  power  production 
and  distribution,  with  an  idea  of  determining  whether  a 
saving  would  be  made  were  such  service  furnished  by  the 
electric  company.  From  the  plant  fireman  and  engineer 
information  as  to  the  expenditures  for  coal,  oil  and  sup- 
plies is  secured  and  estimates  are  made  of  the  overhead 
costs,  including  interest  and  depreciation  on  the  investment. 
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Indicator  cards  are  taken  from  the  plant  engines  and  the 
sources  of  various  losses  in  shafting,  belting  and  other 
transmissions  are  located  and  investigated. 

As  a  bit  of  salesmanship  psychology  it  is  interesting  to 
note  that  after  the  test  has  been  made  on  the  plant  the 
solicitor  usually  makes  several  calls  on  the  owner,  ostensi- 
bly with  the  idea  of  asking  for  additional  information,  but 
at  each  visit  lets  drop  some  hint  of  a  source  of  loss  that 
has  been  discovered  in  the  plant's  operation.  One  or  two 
of  these  suggestions  usually  make  the  owner  keenly  inter- 
ested in  the  proposal  which  the  central-station  company 
has  yet  to  offer  and  the  intelligent  discussion  which  the 
company's  representative  is  able  to  make  with  him  on  the 
peculiar  subjects  and  phases  of  his  own  business  begets 
further  confidence  in  the  mind  of  the  owner.  The  com- 
pany has  in  its  employ  men  who  are  familiar  with  the 
power  needs  of  a  great  niany  and  widely  diversified  manu- 
facturing processes  and  where  the  solicitor's  own  knowl- 
edge is  limited  he  has  recourse  to  the  application  data  of 
the  large  manufacturers  and  other  central  stations.  Dis- 
cussion with  the  owner  soon  reveals  the  fact  that  the  solici- 
tor is  perhaps  better  informed  on  methods  of  power  appli- 
cation for  his  particular  business  than  even  the  owner 
himself  and  the  company's  complete  report,  which  is  sub- 
mitted later,  is  usually  awaited  with  great  interest. 

These  reports,  which  are  now  being  prepared  in  a  stand- 
ard style,  open  with  a  description  of  the  present  equipment 
and  an  account  of  the  tests  made  by  the  company's  engi- 
neers on  the  prospective  customer's  plant,  including  an 
estimate  of  the  present  cost  of  operation.  After  this  there 
follows  in  great  detail  a  description  of  the  proposed  in- 
stallation of  motors,  the  arrangement  of  drives  and  ma- 
chines being  carefully  shown.  In  thus  preparing  for  elec- 
tric drive,  in  addition  to  the  well-known  advantages  of 
better  light,  less  power,  etc.,  a  point  is  made  of  the  logical 
arrangement  of  the  processes  of  manufacture  possible,  re- 
quiring less  handling  of  the  product.  Estimates  of  the 
size  of  motors,  hours'  use  and  operating  costs  with  electric 
<lrive  are  then  appended,  a  statement  being  made  of  the 
first  cost  of  the  new  equipment,  on  which  interest  and  de- 
preciation are  charged.  The  total  operating  cost  under 
these  conditions  is  then  compared  with  the  operating  cost 
of  the  isolated  plant.  Sometimes  it  is  even  found  possible 
to  omit  charging  depreciation  and  interest  on  the  steam 
plant,  although  including  these  on  the  motor  drive,  and  still 
reveal  a  striking  contrast  between  the  two  installations. 
Herewith  ii  reproduced  a  copy  of  an  isolated-plant  data 
sheet  which  accompanies  the  report  submitted  to  the  owner, 
this  sheet  giving  in  compact  form  a  summary  of  the  costs 
that  are  explained  at  greater  length  in  the  repoft.  As 
shown  at  the  left  the  items  of  first  cost  are  compared  for 
isolated-plant  and  uniform  service,  and  at  the  right  the 
operating  costs  per  annum  for  both  services,  all  classified 
under  a  great  number  of  headings. 

The  solicitation  of  isolated-plant  business  in  St.  Louis 
has  been  under  the  direction  of  Mr.  Frank  D.  Beardslee, 
commercial  engineer  for  the  Union  Electric  Light  &  Power 
Company,  and  the  industrial  power  business  under  the 
direction  of  Mr.  L.  F.  Philo.  sales  manager.  Mr.  Herman 
Spoehrer.  secretary,  has  general  supervision  over  the  com- 
mercial departments  of  the  company. 


POPULARIZING    THE    ELECTRIC   LIGHT  IN 
GERMANY. 

As  recently  noticed  in  the  Digest,  the  central  station  in 
Strassburg,  Germany,  has  paid  much  attention  to  extending 
Its  business  to  small  residences,  and  has  met  with  much 
success. 

Any  number  of  lamps  up  to  four  per  customer  are  in- 
stalled at  the  expense  of  the  electric-light  company  under 


the  following  c<jnditions :  The  first  lamp  is  installed  en- 
tirely free  of  charge  if  four  customers  in  the  same  building 
apply  for  service.  In  Strassburg,  it  should  be  added,  there 
are  comparatively  few  single-family  houses.  For  the 
second,  third  and  fourth  lamp  6  cents  is  charged  per  month 
per  lamp  during  six  years.  This  corresponds  at  4  per  cent 
interest  to  $3.84  per  lamp,  which  sum  may  be  paid  at  the 
time  of  the  installation.  The  cost  of  installing  more  than 
four  lamps  is  paid  by  the  consumer.  The  charges  for 
service  are  9.5  cents  per  kw-hour  and  6  cents  meter  rent 
per  month.  The  customer  must  contract  to  pay  a  minimum 
of  $4.30  per  year  during  the  six  years,  or  for  one  year  at 
least  in  case  he  moves.  Fixtures  are  to  be  paid  for  by  the 
customer  except  one  simple  fixture  in  the  kitchen.  The 
above  conditions  correspond  to  an  average  discount  of  10 
per  cent  on  the  customer's  bill. 

The  central  station  pays  the  following  lump  sum  to  local 
electrical  contractors  for  these  installations:  g  cents  per  fimt 
of  riser;  $3.60  for  the  first  lamp,  $3.10  for  the  second  lamp. 
$2.90  for  the  third  lamp  and  $2.40  for  the  fourth  lamp.  If 
the  costs  should  be  higher  in  special  cases  the  contractor 
makes  an  agreement  directly  with  the  customer  about  pay- 
ment of  the  excess  sum. 

Electric  light  has  become  very  popular  as  a  consequence 
of  this  plan,  and  applications  are  made  from  many  laborers' 
quarters.  In  one  and  one-half  years  6200  installations 
have  been  made  under  this  system,  with  an  average  of 
three  lamps  per  installation  and  an  average  yearly  income 
of  $8.30.  The  central  station  sees  to  it  that  in  each  installa- 
tion there  is  at  least  one  50-cp  lamp.  Only  7.4  per  cent  of 
the  consumers  fell  short  of  the  minimum  bill  of  $4.30  per 
year.  The  rest,  92.6  per  cent,  pay  considerably  more  than 
this  minimum,  but  the  amounts  vary  widely.  Loss  to  the 
central  station  from  unpaid  bills  is  very  small. 

The  president  of  the  Strassburg  company  advocates  a 
system  of  charging  under  which  the  customer  would  pay  a 
certain  fixed  sum  according  to  the  number  of  rooms  in- 
habited, which  entitles  him  to  use  a  certain  number  of 
watts  at  any  time  as  long  as  he  pleases.  He  would  not  be 
restricted,  however,  to  that  maximum  demand,  the  energy 
consumed  beyond  to  be  measured  by  a  watt-hour  meter. 


Wiring  and  Illumination 


CONTRACTORS'  EDUCATIONAL  CAMPAIGN  IN 
CHICAGO. 


An  interesting  series  of  joint  meetings  of  the  electrical 
contractors  of  Cook  County,  comprising  the  members  of 
the  Chicago  Electrical  Contractors'  Association  and  the 
Faraday  Electrical  Association,  is  in  progress  in  Chicago. 
The  first-named  association  embraces  the  principal  "down- 
town" electrical  contractors,  while  the  Faraday  association 
includes  the  smaller  electrical  contractors  doing  business 
outside  of  the  "Loop"  district  in  Chicago  or  in  the  sub- 
urban area  within  Cook  County.  The  meetings  are  held 
monthly  and  have  for  their  purpose  the  raising  of  the 
standard  of  electrical  construction  work  in  Cook  County 
and  also  teaching  the  smaller  contractors  how  to  do  busi- 
ness and  how  to  keep  their  records  to  show  whether  the 
business  is  really  profitable  or  the  reverse.  Many  of  the 
small  electrical  contractors  are  rather  inexperienced  in 
business  matters,  and  the  electrical  jobbers  have  been  known 
to  say  that  the  small  electrical  contractor  constitutes  the 
greatest  credit  hazard  in  the  business.  It  is  one  of  the 
purposes  of  the  meetings  in  Chicago  to  raise  the  standard 
of  the  business  generally,  and  to  co-operate  with  central- 
.^tation  men,  underwriters,  dealers  in  electrical  supplies  and 
lighting  fixtures  and  others  to  that  end.  The  value  of  these 
joiiu  meetings  has  been   recognized  by  the  Department  of 
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Electricity  of  the  city  of  Chicago,  whicli  has  arranged  a 
conference  witli  the  two  societies  of  contractors  to  discuss 
the  rules  and  regulations  for  the  installation  of  electrical 
apparatus  in  Chicago.  These  rules  call  for  a  high  character 
of  construction  work  and  are  well  enforced. 

Mr.  C.  R.  Kreider  is  president  of  the  Chicago  Electrical 
Contractors'  Association,  and  Mr.  R.  C.  Bierdemann  is 
president  of  the  Faraday  Electrical  Association.  These 
gentlemen  presided  alternately  at  the  joint  monthly  meet- 
ings. At  these  meetings  a  speaker  is  provided  who  gives 
a  talk  on  some  practical  phase  of  the  electrical  contractor's 
business,  from  either  the  technical  or  the  business  point  of 
view.  Among  these  speakers  have  been  Mr.  \'ictor  H. 
Tousley,  chief  electrical  inspector  of  the  city  of  Chicago : 
Mr.  F.  H.  Getchell,  electrical  engineer  for  Holabird  & 
Roche,  architects,  and  Mr.  H.  B.  Crouse,  of  Syracuse, 
X.  Y.,  of  the  Crouse-Hinds  Company.  Such  a  meeting  was 
held  at  a  Wabash  Avenue  restaurant  on  Nov.  22,  and  there 
were  about  seventy-five  men  present.  The  speaker  of  the 
evening  was  Mr.  Frederic  P.  Vose,  secretary  of  the  Elec- 
trical Credit  Association  of  Chicago,  who  gave  an  excel- 
lent talk  on  '"Organization."  The  meetings  have  a  serious 
and  worthy  purpose,  but  entertainment  features  are  also 
provided,  and  the  gatherings  are  found  to  be  very  enjoy- 
able. The  next  joint  meeting  of  the  contractors  will  be  held 
in  the  middle  of  December, 


RECENT    STREET-LIGHTING    DEVELOPMENTS    IN 
PUEBLA,  MEXICO,  AND  VICINITY. 


By  Roscoe  Scott. 
The  purpose  of  this  article,  which  is  supplementary  to  that 
entitled  "Street  Lighting  in  Puebla,  Mexico"  (see  Electrical 
World,  June  1,  191 1,  page  1454),  is  to  report  the  satisfaction 
felt  by  the  people  of  Mexico's  third  city  as  regards  their 
pioneer  system  of  ornamental  incandescent  street  lighting. 


present  about  1000  lamps  installed,  and  that  whenever  the 
system  shall  have  been  extended  to  cover  the  entire  city 
there  will  be  approximately  5000  lamps  in  service. 

Despite  the  fact  that  the  ornamental  street  lighting  is 
costing  slightly  more  than  the  open-arc  system  it  replaced, 
the  general  consensus  of  opinion  among  the  citizens  is 
that  the  beauty  and  effectiveness  of  the  installation  more 
than  compensate  for  the  additional  expense.  Already  a 
movement  is  on  foot  to  extend  the  lighting.  It  is  stated  by 
the  central-station  officials  as  quite  likely  that  within  a  short 
period  the  present  eejuipmcnt  may  be  increased  by  from  50 
to  100  per  cent,  and  moreover  that  since  the  lights  were  first 
turned  on  not  a  single  adverse  comment  on  either  the  ap- 
pearance or  the  illumination  has  to  their  knowledge  been 
expressed.  Fourteen  city  blocks  are  now  ornamented  by 
the  five-light  posts  with  the  quaint  brackets  of  griffin  design, 
twenty-nine  five-light  posts  are  distributed  throughout  the 
Zocalo,  or  city  park,  and  in  addition  the  Portales  surround- 
ing the  Zocalo  are  illuminated  by  loo-watt  lamps.  The 
present  installation  was  completely  finished  by  June  i  and 
has  been  in  service  every  night  since  that  date. 

The  accompanying  photographs  show  three  new  views 
of  Puebla  streets  after  dark,  or,  more  correctly  speaking, 
after  sunset.  It  will  be  noticed,  in  the  background  of  Fig.  2 
and  in  the  foreground  of  Fig.  3,  that  the  streets  are  fes- 
tooned with  high  arches  of  incandescent  lamps.  These 
were  installed  in  August.  1910,  and  were  lighted  every 
night  of  the  following  month  in  honor  of  the  Sixteenth  of 
September,  which  last  year  marked  the  centenary  of  Mex- 
ico's independence.  Intended  originally  for  temporary  use 
only,  the  arches  were  left  in  place  by  order  of  the  City 
Council,  and  have  been  illuminated  on  all  succeeding  na- 
tional holidays  and  other  special  occasions. 

Just  after  the  nominal  cessation  of  hostilities  in  the 
recent  Mexican  revolution  Puebla  was  the  seat  of  much 
rioting  and  turbulence,  to  such  an  extent  indeed  that  rail- 
road communication  with  the  city  was  for  a  time  practically 
suspended.     Throughout  this  period  of  violence,  however. 


Figs.    1,  2 


and  furthermore  to  note  the  interest  it  has  aroused  in  other 
Mexican  municipalities. 

M  the  outset  this  opportunity  may  be  taken  to  modify  a 
statement  made  in  the  former  description  to  the  effect  that 
•when  the  entire  city  has  been  lighted  in  this  way,  as  is  the 
present  intention,  there  will  be  approximately  1000  lamps 
in  service."     The  fact  of  the  matter  is  that  there  are  at 


Puebla,   Mexico. 


the  street  lamps  and  globes  appear  to  have  been  exempted 
from  all  vandalism.  The  unabated  interest  in  street-lighting 
improvements — not  only  in  Puebla  but  in  other  Mexican 
cities,  as  will  be  noted  below — incidentally  speaks  forcibly 
for  the  ability  of  the  country  to  recuperate  after  a  strife 
which  so  heavily  drained  its  resources. 
Careful   records   of   the   f>erformance    of   the    loo-watt. 
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4-anip  series  lamps  are  being  kept  by  Mr.  J.  C.  Riach, 
general  manager  of  the  Puebla  Tramway,  Light  &  Power 
Company,  but  it  is  not  thought  that  average  figures  of 
sufficient  value  to  warrant  their  publication  will  be  available 
before  June  I,  1912. 

As  a  result  of  this  first  installation  of  metal-filament 
series  lamps  on  poles  in  Mexico,  many  electrical  com- 
panies in  that  republic  have  interested  themselves  in  the 
possibility  of  accomplishing  similar  results  in  their  own 
territory.  Among  the  places  where  special  activity  has  been 
manifested  may  be  mentioned  Vera  Cruz  and  Mexico  City. 
The  following  statements  are  quoted  verbatim  from  the 
Mexican  Herald,  an  English  daily  printed  at  the  capital, 
for  Oct.  16,  191 1,  and  refer  to  an  installation  of  high- 
efficiency  incandescent  street  lighting  recently  made  by 
the  Mexican  Light  &  Power  Company  on  one  of  the  promi- 
nent streets.  The  latter  are  at  present  lighted  for  the  most 
part  by  open  carbon  arcs  of  German  manufacture: 

"The  demonstration  of  effective  street  lighting  made  by 
the  Mexican  Light  &  Power  Company  in  this  city  last  night 
was  a  complete  success.  This  demonstration  was  made  in 
the  two  blocks  extending  along  Avenida  San  Francisco 
from  San  Juan  de  Letran  to  Bolivar  Street.  Twenty-two 
lamp-posts,  each  equipped  with  a  cluster  of  five  lamps,  were 
erected  along  the  two  blocks,  and  last  night  for  the  first 
time  the  light  was  turned  on.  The  effect  was  magnificent. 
It  is  safe  to  say  that  never  before  in  the  history  of  Mexico 
City  has  there  been  such  a  brilliant  and  perfect  illumination 
as  was  seen  last  night.  The  Sunday  evening  pronienaders 
seemed  nnmcnsely  to  enjoy  the  experience  of  thoroughly 
lighted  streets,  and  the  occupants  of  the  long  lines  of  car- 
riages appeared  as  distinctly  as  in  broad  daylight.  The 
idea  of  this  etfective  street-lighting  system  has  been  taken 
from  Puebla.  If  the  government  of  the  Federal  District 
decides  permanently  to  adopt  the  new  system,  the  city  of 
Mexico  will  very  soon  become  the  best  lighted  city  in  the 
republic." 


RECENT  TELEPHONE  PATENTS. 


MOUTHPIECE. 

Where  it  is  desired  to  make  a  transmitter  mouthpiece  of 
transparent  material  such  as  glass,  or  of  some  white  im- 
pervious material  such  as  glazed  porcelain,  some  special 
holder  arrangement  is  necessary  to  secure  the  mouthpiece 
to  the  transmitter.  Numerous  metallic  holders  have  been 
suggested,  but  one  about  as  simple  as  any  is  that  describe4 
in  a  patent  granted  to  Mr.  F.  O.  Beuermann,  of  New  York 
City.  He  molds  his  mouthpiece  with  an  annular  groove  in 
the  wall  at  the  small  end,  w-here  the  wall  thickens.  This 
groove  is  of  uniform  depth  save  at  one  joint  where  a  pro- 
jection is  left.  A  short  tubular  metal  nipple  threaded 
throughout  its  outer  surface  is  coated  with  cement  and 
pushed  down  into  the  groove  with  a  nick  in  its  edge  span- 
ning the  tooth  left  in  the  groove.  The  projecting  end  of 
the  nipple  fits  the  transmitter  case. 

FIRE  ALARU  AND  TELEPHONE  SYSTEM. 
Where  a  fire  alarm  is  superimposed  upon  a  telephone  sys- 
tem and  a  code  or  number  wheel  is  used,  it  is  of  material 
advantage  for  the  operator  to  recognize  signals  definitely 
and  immediately.  Mr.  W.  L.  Denio  has  therefore  arranged 
a  transmitter  in  the  fire-alarm  circuit  so  that  the  operator 
will  receive  a  peculiar  tone  coincident  with  the  code  and 
thus  immediately  recognize  the  character  of  the  signal  and 
will  plug  it  through  to  the  fire  department  without  delay. 

RINGING  APPARATUS. 

Mr.  H.  N.  Faris  has  obtained  a  further  patent  upon  his 
ringing  apparatus.  This  is  of  the  pole-changer  variety 
with  a  transformer  the  primary  circuit  of  which  is  open 
save  when  there  is  a  demand  for  ringing  current.     This 


ilemand  is  evidenced  by  the  operation  of  the  ringing  key. 
The  vibrator  operates  continuously,  but  a  saving  of  cur- 
rent from  the  ringing  battery  is  effected  because  of  the 
open  primary  circuit. 

REPEATER 
Some  time  ago  we  noted  a  patent  for  a  repeater  wherein 
the  repeating  direction  of  the  apparatus  was  determined 
by  the  direction  from  which  the  exciting  telephone  current 
was  received.  The  three  patents  recently  issued  to  Mr. 
Charles  Adams-Randall,  of  New  York  City,  relate  to  a 
repeater  and  system  of  the  same  general  type.  One  or 
more  relays  control  the  directional  relation  of  the  repeater 
or  repeaters  and  this  relay  or  these  relays  are  in  turn  con- 
trolled by  a  push  switch  at  the  talking  stations.  Thus,  if 
the  button  at  one  station  be  pushed,  the  transmitter  of  that 
station  will  have  a  relation  to  the  repeater  so  that  its  cur- 
rents will  be  sent  to  the  distant  end  after  being  reinforced. 
If  the  button  be  not  pressed  then  the  station  will  be  in 
receiving  relation  to  the  repeater.  These  patents  are  as- 
signed to  the  Randall  Telephone  Manufacturing  Company. 


Letter  to  the  Editor. 


Sags  and  Tension  of  Overhead  Conductors. 


To  the  Editor  of  Electrical  World: 

Sir: — The  article  in  your  issue  of  Nov.  11  by  Mr.  Alfred 
Still  entitled  "Sags  and  Tensions  of  Overhead  Conductors" 
gives  some  very  interesting  and  convenient  methods  for 
determining  the  mechanical  constants  of  transmission  lines. 
It  occurs  to  me,  however,  in  connection  with  the  formulas 
which  are  developed  in  this  and  other  articles  recently  ap- 
pearing on  the  same  subject  that  there  is  one  factor  not 
mentioned  which  should  be  taken  into  account  in  refined 
calculations.  I  refer  to  the  failure  of  Hooke's  law  to  apply 
to  contraction  as  well  as  to  elongation.    That  is,  according 


EloUijatioii 
Relation     Between    Tension    and     Elongation. 

to  Hooke's  law  when  a  wire  is  subjected  to  tension  the  re- 
sulting elongation,  if  not  carried  beyond  the  yield  point, 
will  be  very  closely  proportional  to  the  force  applied.  How- 
ever, if  this  tension  is  now  gradually  relieved,  the  decrease 
in  elongation  will  not  be  proportional  to  the  decrease  in 
tension.  As  shown  graphically  in  the  accompanying  illus- 
tration, the  relation  between  tension  and  elongation  will,  as 
the  tension  is  gradually  increased,  be  given  by  the  straight 
line  0  A  B,  but  upon  decreasing  the  tension  the  relation 
will  be  given  by  the  curve  B  C  O. 

Owing  to  this  property,  when  a  span  of  wire  which  has 
been  erected  with  a  given  sag  and  tension  at  a  given  tem- 
perature has  been  stretched  from,  say,  a  sleet  load  or  a 
change  in  temperature,  it  will  not  return  again  to  its  origi- 
nal position  when  the  conditions  as  to  temperature  and  load 
return  to  what  they  were  originally.  That  is,  the  wire  will 
have  a  greater  sag  than  that  given  by  the  formula.  This 
is,  of  course,  on  the  assumption  that  the  elastic  limit  has 
not  been  reached. 

To  what  degree  this  will  increase  the  sag  beyond  the 
calculated  value  can  best  be  determined  by  experiment. 

Chicago.  B.  Smith. 


CEMBKK    g,     191  I. 
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Generators,  Motors  and  Transformers. 

Insulation    Tests    of    Electrical    Machinery. — A.    P. 


M. 


Flemminc.  .VXD  R.  Johnson. — Tlic  authors  first  point  out 
the  influence  of  temperature  and  moisture  on  insulation 
tests.  In  Fig.  i  a  comparison  of  curves  A  and  B  shows  the 
increase  in  insulation  resistance  resulting  from  the  drying 
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rig.     1 — Variation     of     Resistance     with     Temperature. 

out  of  the  windings  of  a  2000-volt  induction  motor  where 
the  insulation  consisted  of  paper,  mica  and  tape.  The  curves 
also  show  the  effect  of  temperature  on  the  insulation  re- 
sistance and  are  typical  of  machines  irrespective  of  the 
kind  of  insulation  used,  although  as  a  general  rule  the  de- 
crease in  insulation  resistance  as  the  temperature  is  raised 
is  greater  where  organic  materials,  such  as  varnished  pa- 
pers and  fabrics,  are  used  than  where  those  of  a  partly  in- 
organic nature,  such  as  micanite.  are  employed.  The  effect 
which  moisture  in  the  air  has  on  the  insulation  resistance, 
however,  should  not  be  overrated,  since  in  a  moist  atmos- 
phere long  before  the  slot  insulation  has  absorbed  sufficient 
moisture  to  affect  appreciably  the  insulation  resistance  the 
exposed  surfaces  of  the  ends  of  the  windings  outside  the 
slot  portions  will  have  become  slightly  conducting,  due  to 
deposits  of  moisture.  The  resistance  will  then  be  found  to 
be  greatly  reduced  solely  through  leakage  over  the  surfaces 
from  lightly  insulated  portions  of  the  winding,  or  from  bare 
copper,  as  in  the  case  of  direct-current  machines.  Particu- 
larly machines  installed  in  chemical  works  have  developed 
excessive  leakage  over  the  end  of  the  windings  due  to  the 
formation  of  conducting  deposits.  As  regards  pressure 
tests,  these  in  general  are  only  necessary  during  the  time 
the  machine  is  in  the  manufacturer's  hands,  that  is,  prior  to 
putting  it  into  service.  The  principal  function  of  a  pres- 
sure test  is  to  determine  whether  there  is  any  mechanical 
damage  to  the  insulation  between  windings  and  ground. 
The  test  at  the  same  time  affords  some  indication  as  to  the 
sufficiency  of  the  thickness  and  quality  of  the  insulating 
materials  used.  The  principal  risk  likely  to  occur  is  that  ot 
the  charring  of  the  insulation  due  to  internal  heating,  caused 
by  the  dielectric  loss  which  is  set  up  in  insulation  when  it 
is  subjected  to  alternating  electrostatic  stresses,  this  heat- 
ing being  more  or  less  proportional  to  the  square  of  the 
voltage.  American  and  German  practice  of  standardizing 
a  test  duration  of  one  minute  is  recommended  as  reason- 
able. A  danger  not  often  recognized  in  applying  pressure 
tests  between  windings  of  machines  and  ground  lies  in  the 


possibility  of  causing  short-circuits  between  adjacent  turns 
of  the  coils.  This  is  likely  to  occur  if  the  test  produces  a 
breakdown  to  ground  at  a  point  in  the  winding  or  if  a 
llashover  occurs  from  the  end  of  the  winding  to  ground, 
in  Fig.  2  the  entire  winding  of  the  stator  is  represented 
diagrammatically  by  A  B,  and  connection  from  the  testing 
transformer  to  winding  and  ground  is  shown  made  at  the 
two  points  C  and  D.  If  now  failure  occurs  to  earth  at  the 
point  E,  either  through  the  breakdown  of  the  insulating  ma- 
terials surrounding  the  coils  or  by  a  flashover  from  the  wind- 
ings across  the  air-gap  to  the  armature  iron,  the  potential  at 
the  point  E  is  suddenly  reduced  to  zero,  and  the  full  testing 
voltage  is  thrown  across  the  portions  of  the  winding  A  E 
and  B  E,  the  slope  of  potential  being  greatest  across  those 
turns  nearest  the  point  /;.  The  momentary  voltage  across 
these  turns  may  easily  be  sufficient  to  puncture  the  insula- 


Fig.    2 — Test    Arrangement    Shown     Diagrammaticaliy. 

tion  between  them.  The  risk  may  be  minimized  by  con- 
necting the  testing  lines  to  as  many  points  as  possible  on 
the  winding,  as  indicated  by  the  dotted  lines.  This  also 
affords  similar  protection  against  the  effect  of  surge's  liable 
to  be  set  up  if  the  testing  voltage  is  suddenly  switched  on  or 
off. — Lond.  Elcc.  Review,  Nov.  17. 

Parallel  Operation  of  Compound-W ound  Generators. — 
C.  I.  Young. — An  article  illustrated  by  numerous  diagrams 
in  which  the  author  points  out  that  it  is  a  good  plan  to 
obtain  a  regulation  curve  on  a  generator  after  it  has  been 
connected  to  the  prime  mover  with  which  it  is  to  operate. 
The  regulation  curve  furnished  with  a  machine,  though  a 
correct  record  of  test,  may  not  give  the  operating  character- 
istics in  service,  for  the  reason  that  the  shape  of  this  curve 
will  depend  to  some  extent  on  the  speed  regulation  of  the 
prime  mover.  After  determining  the  regulation  curve  the 
next  point  is  the  consideration  of  the  shunt  resistance  for 
the  series  field  coils  and  the  resistance  to  be  connected  be- 
tween the  series  field  coils  and  the  busbar.  In  the  majority 
of  cases  this  is  all  that  will  be  required.  However,  if  after 
these  adjustments  the  machines  still  fail  to  divide  the  load 
in  proportion  to  their  output  ratings,  it  is  in  order  to  inves- 
tigate the  shapes  of  their  regulation  curve  and  see  if  some 
slight  adjustment  in  the  speed  of  either  of  the  two  prime, 
movers,  or  perhaps  both  of  them,  cannot  be  made,  such  as 
will  bring  their  curves  more  nearlv  in  line.  This  can 
readily  be  done  with  belt-driven  machines  or  with  machines 
connected  to  direct-current  motors,  reciprocating  steam  en- 
gines or  steam  turbines  in  any  but  exceptional  cases.  With 
waterwheels  or  gas  engines  adjustment  is  not  so  easy.  With 
induction  motors  the  proposition  is  difficult.  It  is  possible 
to  secure  slightly  lower  speeds  by  slotting  the  secondary 
end  rings  to  increase  their  resistance,  but  higher  speeds  are 
practically  impossible.  If  the  adjustment  of  the  shunt  on 
the  series  field  coils  and  the  series  resistance  between  the 
series  field  coils  and  the  busbar  is  well  made  for  each  ma- 
chine, and  the  regulation  curves  are  lined  up  closely,  the 
equalizer  will  have  comparatively  small  corrective  current 
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to  carry.  In  many  cases  the  generators  are  driven  by  prime 
movers  with  which  speed  adjustment  is  difficuh  or  impos- 
sible. In  such  cases  it  may  be  necessary  to  put  in  an 
equalizer  of  larger  size  than  the  positive  and  negative  cables 
between  the  machines.  If  the  machines  still  refuse  to  divide 
the  load  properly,  it  is  possible  to  help  matters  by  inserting 
additional  resistances  in  the  series  field  circuits  of  both 
machines  (the  ratio  of  resistance  of  these  two  circuits  being 
maintained),  which  will  have  the  effect  of  making  the  ratio 
of  equalizer  resistance  to  the  field  circuit  resistance  lower 
and  improving  the  operation,  but  at  the  expense  of  econ- 
omy.— Elec.  Journal,  November. 

Chatiging  of  Induction  Motor  from  Tzvo-Phase  to  Thrce- 
Phase. — D.  C.  McKeehan. — The  difhcuky  arising  in  chang- 
ing ordinary  two-phase  induction  motors  to  three-phase  is 
that  the  required  three-phase  voltage  is  usually  out  of 
range  of  those  found  in  common  practice.  Thus,  in  inves- 
tigating the  matter  of  changing  a  certain  50-hp  induction 
motor  from  220  volts,  two-phase,  to  440  volts,  three-phase, 
the  voltages  suitable  for  delta  or  star  connection  of  the 
primary  were  found  to  be  320  and  550  respectively,  while 
the  only  available  supply  was  440  volts.  The  motor  was  of 
a  somewhat  obsolete  type,  with  revolving  primary  and  sta- 
tionary wave-wound  secondary.  It  was  started  by  closing 
the  line  switch  and,  after  attaining  full  speed,  short-circuit- 
ing the  stator,  as  shown  in  Fig.  3a.     The  original  winding 
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consisted  of  six  coils  per  group,  each  phase  winding  being 
connected  in  two  parallel  circuits  of  four  groups  in  series, 
that  is,  ninety-six  coils  in  all.  To  adapt  this  motor  for 
operation  on  the  three-phase,  440-volt  circuit  available  with- 
out altering  its  operating  speed,  the  following  changes  were 
made:  In  the  primary-phase  winding  A  (Fig.  36)  the  two 
groups  (forty-eight  coils)  were  connected  in  series,  the 
ends  being  connected  to  the  line.  In  phase  winding  B  the 
groups  were  connected  in  series,  but  one  coil  of  each  pole 
was  omitted  from  circuit.  These  idle  coils  were  left  in  the 
slots,  however,  in  order  to  maintain  mechanical  balance  of 
the  rotor.  One  end  of  this  phase  winding  was  connected  to 
the  line  and  the  other  end  to  the  middle  point  of  phase 
winding  A.  The  method  involves  no  new  idea,  as  it  is 
simply  an  application  of  the  familiar  three-phase  to  two- 
phase  transformation  scheme  to  an  induction  motor.  It  is 
applicable  in  cases  where  the  two-phase  motor  is  liberally 
rated,  as  the  starting  torque  and  maximum  torque  will  be 
reduced  considerably  and  the  temperature  rise  at  full  load 
when  operating  as  a  three-phase  motor  will  be  about  35  per 
cent  greater  than  as  a  two-phase  machine. — E\cc.  Journal. 
Kovember. 

Transformers.— W.  T.  Taylor.— A  paper  presented  be- 
fore the  (British)  Institution  of  Electrical  Engineers  on 
modern  high-voltage  transformers  in  practice,  with  special 
reference  to  a  three-unit  T-system.  The  author  discusses 
those  questions  which  particularly  interest  the   operating 


engineer,  such  as  the  operation  of  transformers  in  prac- 
tice, their  construction,  losses,  cost,  comparative  advantages, 
etc.  The  methods  of  connecting  transformers  are  consid- 
ered in  detail. — Lond.  Electrician.  December. 

Induction  Regulator. — E.  E.  Lehr. — An  article  illustrated 
by  diagrams  giving  details  of  polyphase  induction  regulator 
windings  and  describing  a  systematic  method  of  deter- 
mining whether  the  windings  of  a  regulator  which  has  been 
completed  are  correctl}-  placed  and  connected. — Elec. 
Journal.  November. 

Lamps  and  Lighting. 

.Metallic-filament  Lamps. — A  note  on  progress  made  in 
metallic-filament  lamp  manufacture.  The  increase  of  lamps 
made  by  the  Allgemeine  Elektricitats  Gesellschaft  during 
the  last  year  has  been  60  per  cent.  On  the  other  kand,  the 
manufacture  of  carbon  lamps  by  the  same  company  has  de- 
creased by  10  per  cent,  while  the  manufacture  of  miniature 
carbon  lamps  has  increased  by  500,000  lamps.  The  chief 
progress  in  metallic-filament  manufacture  has  been  the  re- 
duction of  cost  and  increase  of  strength  of  the  filament, 
but  there  has  been  progress  also  in  the  reduction  of  specific 
power  consumption,  especially  with  high-candle-power 
lamps.  The  invention  of  ductile  tungsten  by  the  engineers 
of  the  General  Electric  Company  of  this  country  is  also 
utilized  by  the  engineers  of  the  German  Welsbach  Company 
and  the  Allgemeine  Elektricitats  Gesellschaft.  On  the  other 
hand.  Siemens  &  Halske  own  the  patents  for  mounting 
wire-drawn  filaments  which  they  had  taken  out  in  connec- 
tion with  the  tantalum  lamp.  I'or  this  reason  the  former 
three  companies  and  the  latter  company  have  now  pooled 
their  patents  so  that  they  all  can  make  ductile  tungsten 
lamps  according  to  the  methods  of  the  General  Electric 
Company  and  can  use  the  method  of  mounting  the  filament 
of  Sieinens  &  Halske. — Jour.  f.  Gasbeleuchtung,  Nov.  18. 

Szvitching  On  and  Off  of  Metallic-Filament  Lamps. — 
E.  W.  Marchant  and  W.  Parry. — An  account  of  experi- 
ments on  the  effect  of  frequent  switching  on  and  off  of 
metallic-filament  lamps  on  their  efficiency  and  life.  It  ap- 
pears that  with  a  lamp  having  a  life  of  1500  hours  this 
would  be  reduced  to  1000  hours,  that  is  by  33  per  cent,  by 
72,000  switchings.  From  this  it  is  estimated  that  a  lamp 
normally  operating  1000  hours  if  switched  off  once  an 
hour — that  is,  1000  times — would  show  a  reduction  of  life 
of  less  than  one-half  of  i  per  cent.  In  other  v/ords,  in 
practice  the  effect  of  switching  is  negligible. — Lon.  Illu- 
min.  Eng.,  October. 

Perception  of  Lights  of  Short  Duration  at  Their  Range 
Limit. — A.  Blondel  and  J.  Rev. — As  to  the  perception  of 
lights  of  short  duration,  Bloch  originally  contended  that  the 
excitation  necessary  to  produce  an  appreciable  sensation 
was  practically  constant  and  proportional  to  the  product  of 
the  illumination  and  the  time.  Charpentier,  who  verified 
this  law  between  certain  limits,  likewise  suggested  that 
the  retinal  impression  e  produced  by  an  illumination  E 
of  short  duration  t  is  fixed  according  to  a  linear  law 
c  =  E  t.  But  it  has  later  been  suggested  that  this  law 
must  be  replaced  by  one  in  which  the  period  of  per- 
ception of  a  light  just  capable  of  producing  the  threshold 
of  sensation  should  be  infinite  and  the  equation  should  be 
of  the  form  (E  —  £„)  t  =  C,  when  C  is  a  constant  quantity. 
The  present  authors  have  made  a  great  many  measurements 
with  a  large  number  of  observers  and  have  found  that  when 
uniform  lights  are  used  the  law  is  (E  —  E„)  t  =  a  Eo,  when 
E„  is  the  minimum  perceptible  illumination  and  a  a  con- 
stant of  time  of  about  0.21  second.  An  application  is 
made  to  the  technics  of  flashlight. — Lond.  Tllumin.  Eng., 
October.  November. 

Generation,    Transmission    and    Distribution. 

Group  and  Individual  Drive. — H.  E.  Popcke. — .\n  article 
in  which  the  author  compares  group  and  individual  drive 
in  macliine  shops  and  gives  comparative  figures  of  cost  of 
installations  and  cost  of  the  energy  for  friction  loss.     He' 


December  9,  191 1. 


KL  l-;C'l'  K  I  C  A  L     W  0  R  L  1) 


1445 


k 


thinks  that  if  the  proper  motor  is  used  for  individual 
drive  the  difference  between  the  cost  of  individual  iiid 
group  drive  is  not  large,  if  a  new  shop  installation  is  con- 
sidered, and  will  be  paid  for  in  two  years'  average.  In- 
stead of  investing  money  in  shafting  and  belting,  it  can  be 
more  economically  invested  in  the  purchase  of  electric 
motors  for  individual  drive.  The  higher  the  cost  of  energy 
the  greater  is  the  advantage. — Etcc.  Journal,  November. 

Electric  Power. — V.  L.  Board. — An  article  illustrated  by 
diagrams  on  motor  drive  for  biscuit  factories. — Elec.  Jour- 
nal, November. 

Traction. 

Traction  Power  Plant  in  Hamburg. — W.  Wechmann. — 
The  first  part  of  an  illustrated  description  of  recent  en- 
largements of  the  power  plant  and  transmission  line  of  the 
suburban  single-phase  traction  line  from  Blankenese  to 
Ohlsdorf.  Two  new  turbo-generators,  each  of  1250  kw, 
have  been  installed  with  accessories. — Elek.  Zeit.,  Nov.  16. 

Wheel-Base  to  Radius  of  Minimum  Curve.— An  article 
giving  a  diagram  which  permits  one  to  determine  quickly 
the  minimum  curve  that  a  locomotive  or  car  with  a  certain 
rigid  wheel-base  can  negotiate,  or  the  maximum  wheel- 
base  that  can  negotiate  a  given  curve. — Elec.  Journal. 
November. 

Eiectrophysics  and   Magnetism. 

Emission  of  Electrons  by  Metals  Under  the  Influence  of 
Alpha  Rays. — H.  A.  Bumstead. — An  account  of  an  ex- 
perimental investigation  which  shows  that  the  emission  of 
electrons  by  aluminum  and  gold  foils  under  the  influence 
of  alpha  rays  (secondary  delta  rays)  varies  with  the  speed 
of  the  alpha  rays  in  a  manner  entirely  analogous  to  the 
variation  in  the  gaseous  ionization  produced  by  alpha  rays. 
The  emission  at  first  increases  and  then  rapidly  decreases 
as  the  alpha  rays  near  the  end  of  their  range,  and  the 
curves  obtained  show  all  the  characteristics  of  the  ioniza- 
tion curves  in  gases  first  obtained  by  Bragg.  The  curves 
lie  within  (to  the  left  of)  the  corresponding  curves  for 
gases  and  have  a  less  conspicuous  "knee."  So  far  they  are 
in  agreement  with  the  known  results  on  the  retardation  of 
alpha  rays  by  metals,  and  with  the  hypothesis  that  the  loss 
of  energy  by  the  alpha  particles  is  due  to  an  ionization  of 
the  metallic  molecules.  But  the  close  similarity  in  the 
behavior  of  gold  and  aluminum  is  not  in  accordance  with 
this  view.  In  view  of  the  dissimilarity  in  the  ionization 
curves  of  different  gases,  the  agreement  in  the  curves 
obtained  for  aluminum  and  gold  is  unexpected,  and  leads 
to  the  suspicion  that  the  observed  effects  may  not  be  due 
to  the  metals  themselves,  but  perhaps  to  a  layer  of  absorbed 
gas  in  both  cases. — Amer.  Journal  of  Science,  December. 

Induction  Coil. — E.  T.  Jones  and  D.  E.  Roberts. — An 
account  of  experiments  in  which  the  authors  investigate 
the  elements  (periods,  amplitudes,  damping  factors  and 
phases)  of  the  two  electrical  oscillations  which  are  set  up 
in  the  secondary  of  an  induction  coil  when  the  primary 
current  is  interrupted,  and  of  calculating  hence  the  maxi- 
mum value  of  the  secondary  potential  and  the  potential  at 
any  time  during  the  oscillations. — Phil.  Mag..  November. 

Electrochemistry  and   Batteries. 

Electric  Reduction  of  Iron  Ores. — O.  Frick. — A  very 
extended  and  detailed  analysis  of  the  results  obtained  in  the 
experiments  made  on  a  large  scale  at  Trollhattan,  Sweden, 
and  in  the  Noble  furnace  at  Heroult,  Cal.,  together  with  a 
discussion  of  the  improvements  which  may  be  made.  The 
results  of  the  analysis  are  given  in  various  tables  of  figures. 
— Met.   and  Chem.  Eng'ing,  December. 

Italy. — R.  Catani. — A  paper  reviewing  the  application 
of  the  electric  furnace  in  the  metallurgical  industries  of 
Italy  with  special  reference  to  the  production  of  steel  and 
pig-iron  in  the  electric  furnace  and  the  manufacture  of 
ferro-alloys. — Met.  and  Chem.  Etig'ing,  December. 

.Aluminum.— G.  Flusin. — After  a  historical  sketch  of 
the  aluminum  industry  the  author  gives  an  outline  of  the 


present  electrolytic  process  and  then  deals  at  some  length 
with  the  preparation  of  the  starting  materials  bauxite, 
alumina,  cryolite,  fluxes  and  electrodes. — La  Houille 
Blanche,  October. 

Elcctroanalysis.—^C.  A.  Peters. — An  investigation  of  the 
electrolysis  of  sodium  chloride  with  a  silver  anode  to  hold 
the  chlorine  and  a  mercury  cathode  to  absorb  the  sodium. 
— American  Journal  of  Science,  November. 

Units,  Measurements  and  Instruments. 

Standardisation  Rules. — A  long  editorial  discussion  of 
the  recent  changes  made  in  the  standardization  rules  of  the 
American  Institute  of  Electrical  Engineers.  As  to  volt- 
ages it  is  pointed  out  that  the  rules  now  recommend  the 
adoption  on  low-tension,  continuous-current  circuits  of  the 
following  pressures:  115,  230  and  550  volts,  as  against  no 
and  220  volts  in  the  previous  edition  of  the  rules,  issued  in 
1907.  These  last-mentioned  voltages,  however,  have  been 
retained  for  alternating-current  circuits,  being  also  supple- 
mented by  pressures  of  440  and  550  volts.  "We  do  not 
know  what  consideration  influenced  the  committee  in  mak- 
ing the  change  in  the  case  of  continuous-current  circuits 
from  220  to  230  volts,  but  it  is  to  be  regretted  that  the  same 
pressure  could  not  have  been  retained  as  standard  for  both 
continuous  and  alternating-current  circuits."  No  change  is 
made  in  the  frequencies  recommended,  namely,  25  and  60 
cycles.  "The  fact  that  the  larger  is  not,  even  approxi- 
mately, a  multiple  of  the  smaller  is  unfortunate.  In  this 
connection  the  25  and  50  cycles  favored  in  this  country 
(England)  are  an  improvement."  As  to  notation  it  is 
thought  that  the  use  of  three  separate  fonts  to  denote  mag- 
netic flux,  magnetic  density  and  magnetic  force  is  "certainly 
not  advisable ;  while  as  /,  E  and  R  are  now  to  be  inter- 
nationally adopted  for  electrical  quantities,  we  hope  that 
their  use  also  for  photometric  units,  as  suggested  in  the 
American  rules,  will  be  reconsidered  before  their  employ- 
ment for  this  purpose  has  become  at  all  general." — Lond. 
Electrician,  Nov.  17. 

Series  Transformer. — P.  G.  Agnew. — A  long  account  of 
a  study  of  the  series  transformer  with  particular  reference 
to  iron  loss.  While  the  ratio  of  transformation  of  series 
transformers  usually  decreases  with  increasing  current,  it 
may  increase  in  individual  cases,  or  even  pass  through  a 
maximum.  The  ratio  and  the  phase-angle  performance 
may  be  accurately  computed  from  the  magnetic  data  of 
the  core.  In  general,  the  slope  of  the  ratio  curve  may  be 
qualitatively  predicted  from  the  value  of  the  Steinmetz  ex- 
ponent if  the  latter  be  assumed  to  be  constant.  But  the 
iron  losses,  particularly  at  the  low  flux  densities  used, 
depart  too  widely  from  such  a  simple  law  for  accurate 
work.  The  slope  of  the  ratio  curve  may  be  accurately  com- 
puted from  the  slope  of  the  curve  obtained  by  plotting  the 
core  loss  against  the  flux  on  logarithmic  co-ordinate  paper. 
It  is  proposed  that  this  logarithmic  slope  or  logarithmic 
derivative  shall  be  called  the  ratio  of  variation.  It  is  much 
more  useful  than  the  actual  exponent.  The  methods  now 
in  use  for  determining  the  "exponent"  fail  to  give  a  true 
exponent  that  will  satisfy  the  equation  W  =  KB',  unless  s 
is  a  constant.  The  quantity  actually  determined  by  these 
methods  is  the  ratio  of  variation.  The  wave-form  of  the 
secondary  of  a  series  transformer  may  be  considered  to  be 
the  same  as  that  of  the  primary  current  for  even  the  most 
precise  measurements,  as  the  distortion  within  the  trans- 
former is  entirely  negligible.  While  the  effect  of  variations 
in  wave-form  on  ratio  and  phase  angle  may  be  detected  by 
accurate  measurements,  it  is  too  small  to  be  of  practical 
importance,  being  of  the  same  order  of  magnitude  as  the 
effect  of  small  changes  in  frequency.  The  null  methods 
used  for  accurate  determinations  of  ratio  and  phase  angle 
all  give  the  theoretically  correct  results,  well  within  the 
experimental  error,  so  that  the  accuracy  attainable  is  de- 
cidedly greater  than  is  required  in  practice.- — Bull.  Bureau 
of  Standards,  Vol.  VII,  No.  3. 
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Comparison  of  Voltmeters  and  Ammeters. — T.  T.  Fitch 
AND  C.  J.  HuBEK. — An  account  of  a  comparative  test  of 
switchboard  voltmeters  and  ammeters  of  American  make 
at  the  Bureau  of  Standards.  The  first  tests  related  to  the 
performance  of  the  instruments.  The  errors  of  calibration 
were  found  to  be  small  in  all  the  voltmeters,  but  much 
greater  (and  in  some  cases  excessive)  in  the  ammeters. 
The  power  loss  in  direct-current  voltmeters  is  so  small  as 
to  be  unimportant.  Further  tests  were  made  as  to  change 
in  indications  due  to  standing  under  load  (zero  shift,  etc.), 
effect  of  stray  field,  damping,  mechanical  balance  of  mov- 
ing system,  insulation  resistance,  temperature  coefficient 
and  ruggedness  of  moving  system.  The  second  comparative 
tests  related  to  details  of  construction,  especially  of  the 
moving  systems  (torque,  weight,  number  of  turns,  ratio  of 
torque  to  weight)  and  the  magnets  (dimensions,  air-gap, 
etc.).— Bull.  Bureau  of  Standards.  Vol.  VII,  No.  3. 

Grouping  of  Series  Transformers. — An  article  illustrated 
by  diagrams  discussing  five  usual  methods  of  grouping 
series  transformers  with  special  reference  to  the  methods 
of  reversed  V-connections  and  Y-connections. — Elec.  Jour- 
nal. November. 

Telegraphy,  Telephony  and   Signals. 

Copenhagen. — F.  Johannsen. — An  article  giving  statis- 
tical data  on  the  telephone  system  of  Copenhagen,  which  is 
one  of  the  most  extensively  developed  systems  of  Europe. 
It  has  about  as  many  connections  as  Hamburg,  with  twice 
the  number  of  inhabitants,  or  Vienna,  with  four  times  the 
number  of  inhabitants.  Paris,  with  2,500,000  inhabitants, 
has  45,000  connections;  Copenhagen,  with  500,000  inhabi- 
tants, had  31,000  connections  at  the  end  of  1909.  The  in- 
crease has  been  made  chiefly  during  the  last  six  years,  as 
the  number  of  the  connections  in  Copenhagen  increased 
from  19,000  in  1905  to  31,000  in  1909.  At  the  same  time 
the  number  of  telephone  conversations  per  day  and  per 
subscriber  has  decreased  from  9.1  in  1905  to  8.2  in  1909. 
Since  1908  four-party  lines  have  been  added,  and  the  1600 
subscribers  on  these  lines  carry  on  an  average  of  a  little 
less  than  one  conversation  a  day.  The  accompanying  fig- 
ures give  an  analysis  of  the  different  classes  of  subscribers 
and  their  number  of  conversations: 


Below  1000 
1000  to  2000 
2000  to  4000 
Above  4000 


"Small"  subscribers  get  a  low  rate,  and  the  technical  equip- 
ment of  their  lines  is  made  as  cheap  as  possible.  On  the 
other  hand,  for  the  'iarge''  subscribers  with  a  great  many 
conversations  during  the  day  it  is  more  economical  to  in- 
stall an  expensive  equipment  in  order  to  reduce  as  much 
as  possible  the  cost  of  operation.  The  equipment  of  the 
lines  for  the  different  classes  of  subscribers,  as  well  as  the 
charges  and  methods  of  operation,  are  described  in  some 
detail.  In  summing  up  the  results  it  is  concluded  that  the 
purely  automatic  system  would  not  be  successful  if  a  great 
many  small  consumers  had  to  be  taken  care  of.  But  it  is 
thought  that  the  semi-automatic  system,  as  used  by  the  Bell 
company  in  this  country  and  also  by  the  Independents,  may 
prove  the  solution  for  the  future. — Elek.  Zcit.,  Nov.  16. 

Long-Distance  Wireless  Telegraphy. — L.  W.  Austin. — 
An  illustrated  account  of  quantitative  measurements  car- 
ried out  with  long-distance  wireless  telegraphy  up  to  1000 
miles  for  the  purpose  of  determining  the  law  of  the  varia- 
tion of  strength  of  signal  with  distance.  Over  salt  water 
the  electrical  waves  decrease  in  intensity  in  proportion  to 
the  distance  as  found  by  Duddell  and  Tavlor.     In  addition 


they  are  subject  to  an  absorption  which  varies  with  thi 
wave-length.  This  is  true  in  general  for  day  transmission 
The  absorption  at  night  is  entirely  irregular,  varying  fron 
zero  to  the  day  value,  but  is  on  an  average  much  less  dur 
ing  the  winter  than  in  summer.  Variations  also  appear  tc 
occur  during  the  daytime,  but  these  are  probably  in  genera 
small.  The  received  antenna  currents  between  two  stations 
with  salt  water  between  are  proportional  to  the  product  oi 
the  heights  of  the  sending  and  receiving  antennas  and  in^ 
versely  proportional  to  the  wave-length,  provided  the  an- 
tenna resistances  remain  constant.  The  experiments  re- 
corded were  carried  on  with  flat-top  antenna  heights  oi 
from  30  ft.  to  80  ft.  and  wave-lengths  of  from  approxi- 
mately 1500  m  to  4000  m. — Bull.  Bureau  of  Standards, 
Vol.  VII,  No.  3. 

IFireless  Telegraphy. — A.  Blondel. — A  mathematical 
paper  illustrated  by  diagrams  on  the  use  of  two  antennas 
for  determining  the  direction  in  which  a  wireless  message 
is  received.  Two  different  methods  of  orientation  are  dis- 
cussed and  the  results  of  analysis  are  given  in  diagrams.— 
La  Luniicre  Elec.,  Nov.  4. 

IVireless  Telegraphy. — A  continuation  of  the  detailed  and 
profusely  illustrated  description  of  the  Telefunken  system 
of  wireless  telegraphy.    In  the  present  instalment  the  equip-i 
ment  of  various  stations  on  board  ship  and  portable  mili 
tary  stations  is  described. — Lend.   Electrician.  Nov.    17. 

Miscellaneous. 

Reinforced  Concrete, — P.  Lecler. — A  paper,  illustrated 
by  numerous  diagrams,  on  the  applications  of  reinforced 
concrete  in  electrical  engineering,  especially  for  switch- 
board partitions,  conduit  construction  and  the  reinforce- 
ment of  wooden  poles  without  interruption  of  service. — 
La  Revue  Elec,  Nov.  10. 

Insulating  Material.- — A  note  on  a  recent  British  patent 
(No.  5165,  Nov.  9,  1911)  of  the  British  Thomson-Houston 
Company  (General  Electric  Company  of  this  country). 
This  comprises  a  sheet  of  fibrous  material,  which  is  im- 
pregnated with  a  composition  containing  a  phenolic  alde-l 
hyde  condensation  product,  and  a  stearine  pitch.  These  are 
dissolved  in  a  common  solvent,  such  as  amylacetate,  the] 
solvent  being  allowed  to  evaporate  after  impregnation. 
This  gives  a  flexible  material,  which  maintains  its  re- 
sistivity.— Lond.  Elec.  Eng'ing,  Nov.  16. 

Oxy-Acetylene  Welding. — A  paper  by  F.  Carnevali  giv- 
ing hints  as  to  the  precautions  to  be  taken  in  welding  of 
medium  and  high-carbon  steel  as  well  as  of  cast  iron  by 
the  oxy-acetylene  flame.  A  separate  article  by  Aug.  S. 
Neumark  discusses  the  production  of  oxygen  in  the  work- 
shop from  alkali-chlorates. — Met.  and  Chem.  Eng'ing.  De- 
cember. 


Book  Reviews. 

The  Copper  Handbook.  A  Manual  of  the  Copper  Industry 
of  the  World.  Vol.  X.  By  Horace  J.  Stevens.  Hough- 
ton, Mich.:   Horace  J.  Stevens.    1902  pages.    Price,  $5. 

The  tenth  annual  edition  of  the  "Copper  Handbook"  con- 
tains 1902  octavo  pages,  and  in  addition  to  the  miscellaneous 
chapters  lists  and  describes  8130  copper  mines  and  copper- 
mining  companies  in  all  parts  of  the  world.  The  descrip- 
tions range  from  two  or  three  lines,  in  the  case  of  dead 
companies,  wherein  reference  is  made  to  detailed  descrip- 
tions in  past  volumes  at  the  period  of  their  activity,  up  to 
twenty-one  pages  in  the  case  of  the  Anaconda  mine,  which 
yields  one-eighth  of  all  the  copper  made  in  the  world. 

The  miscellaneous  chapters  of  the  book,  twenty-four  m 
number,  treat  the  subject  of  copper  from  all  possible  view- 
points, there  being  chapters  on  the  history,  chemistry,  min- 
eralogy, metallurgy,  brands  and  grades,  alloys  and  substi- 
tutes for  copper,  with  a  copious  glossary.  A  chapter  of  sta- 
•i^tirQ  fnding  the  book  contains  about  fortv  tables,  thorough- 
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ly  covering  copper  production,  consumption,  movements, 
prices,  dividends,  etc.  The  "Copper  Handbook"  is  sold  on  a 
plan  adopted  nine  years  ago,  the  compiler  sending  the  book 
by  mail,  prepaid,  to  any  address  ordered,  without  advance 
payment  of  any  sort  and  subject  to  return  after  a  week's 
inspection. 


The  Theory  of  Electkom.\gnetism.     By  G.  T.   Walker, 

M.A.,  Sc.D.,  F.R.S.     London:     Cambridge  University 

Press.     52  pages.  Price,  3s. 

A    short    but    advanced    mathematical    textbook    on    the 

vectorial    theory    of   electromagnetism.      There   are    seven 

chapters,  which  deal  respectively  with  the  following  topics: 

Vector  analysis:  applications  of  vectorial  methods  to  mag- 

netostatics :  the  theory  of  Maxwell  as  expressed  by  Hertz : 


Hertz's  equations  for  moving  media;  some  effects  due  to 
the  motion  of  charged  particles  through  a  stationary  ether; 
the  electron  theory  of  Lorenz  applied  to  stationary  media, 
and  the  electron  theory  of  Lorenz  applied  to  moving  media. 
The  conclusion  reached  in  the  book  is  tiiat  Maxwell's  equa- 
tions as  developed  by  Hertz  are  not  in  conformity  with  the 
experimental  facts  of  optics  in  certain  particulars,  whereas 
the  theory  of  Lorenz  is  in  conformity  with  those  facts. 
The  conditions  of  relativity,  or  at  least  some  of  them,  are 
deduced  from  the  Lorenz  theory  in  the  manner  originally 
demonstrated   by   Lorenz. 

Li  these  days,  when  the  doctrine  of  relativity  tends  to 
become  a  cult  and  almost  a  religion,  it  is  comforting  to  see 
it  treated  as  a  corollary  to  certain  mathematical  equations 
based  on  the  behavior  of  moving  electrons. 


New  Apparatus  and  Appliances 


LAMP-FLASHING     EQUIPMENT     FOR     ST.     LOUIS 
HIPPODROME. 


Talbot's  Hippodrome  is  a  large  and  handsome  new  theater 
in  St.  Louis.  It  is  located  at  Sixth  and  Locust  Streets,  and 
is  made  conspicuous  at  night  by  a  scheme  of  faqade  light- 
ing of  which  the  effect  is  similar  to  that 
which  would  be  produced  by  an  artist 
who  made  an  outline  sketch  of  the  prin- 
cipal architectural  features  of  the  front 
of  the  building.  This  flashing  of  the 
spectacular  outline  lighting  on  the  build- 
ing front  is  accomplished  by  means  of 
a.  lamp  flasher  of  unusual  interest,  which 
is  illustrated  herewith.  This  mechanism, 
which  is  6  ft.  high  and  8  ft.  long,  is  one 
of  the  largest  in  service  at  the  present 
time  and  has  232  switches  of  various 
carrying  capacities,  operated  on  i8-in. 
drums.  The  arrangement  is  for  191 
changes,  and,  the  total  number  of  lamps 
controlled  by  this  machine  is  about  8000. 
The  lighting  load  controlled  is  about 
4000  amp  at  10  volts,  low-voltage  tung- 
sten lamps  being  used.  A  J^-hp,  iio- 
volt  direct-current  motor  drives  the 
switching  mechanism  through  a  set  of 
reducing  gears  which  reduce  the  speed 
of  the  armature  shaft  in  the  ratio  of 
2500  to  I.  The  Reynolds  Electric 
Flasher  Manufacturing  Company,  of 
Chicago  and  New  York,  was  the  maker 
of  this  interesting  combination. 

Fifty  seconds  is  consumed  in  the  oper- 
ation of  flashing  the  lamps  on  the  entire 
theater  front.  The, flashing  begins  by 
first    throwing    into    circuit    the    semi-  La 

circular  cornice  over  the  middle  por- 
tion of  the  faqade.  The  lamps  come  on  one  at  a  time 
in  a  manner  similar  to  that  observed  in  the  script- 
writing  effects  often  seen  in  electric  signs.  Other  rows  of 
lamps  come  in  in  the  same  manner,  and  light  up  in  regular 
order  various  designs  of  the  architectural  ornamentation. 
The  cornices  and  outlines  on  each  side  of  the  central  por- 
tion next  come  into  view,  then  the  intervening  sections  and 
finally  the  window  outlines,  one  at  a  time,  until  all  the 
principal  features  of  the  front  of  the  building  stand  out  in 
lines  of  light.  As  stated  before,  the  effect  is  as  though  an 
artist  had  sketched  in  the  principal  outlines  of  the  faqade, 
and  the  appearance  is  novel  and  striking.  When  the  entire 
building  front  is  outlined  the  lamps  burn  for  seventy  sec- 


onds and  then  are  extinguished  in  the  order  in  which  they 
were  lighted. 

Electrical  energy  at  no  volts,  direct  current,  is  obtained 
from  the  Union  Electric  Light  &  Power  Company.  By  the 
use  of  a  rotary  converter,  alternating  current  at  no  volts 
is  obtained,  and  this  is  reduced  to  10  volts  through  two  large 
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transformers.  Tungsten  lamps  operated  at  this  voltage  are 
used  for  the  spectacular  lighting.  The  sockets  were  made 
by  the  Federal  Electric  Company  and  are  set  in  copper 
troughs. 

The  lamps  are  placed  very  close  to  one  another,  and 
when  all  the  architectural  features  of  the  front  of  the  build- 
ing are  outlined  in  light  the  effect  is  very  brilliant.  The 
flashing  scheme  was  worked  out  by  Mr.  Bert  Volker,  elec- 
trician for  Talbot's  Hippodrome  and  the  chief  engineer  for 
the  Reynolds  Electric  Flasher  Manufacturing  Company. 
Including  the  flasher,  rotary  converter,  transformers,  wir- 
ing, cut-out  blocks  and  lamps,  complete,  it  represents  an 
outlay  of  about  $15,000. 
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INDUCTION  MOTOR  WITH  AUTOMATIC  STARTER. 

In  the  accompanying  illustration  is'  shown  an  induction 
motor  designed  for  providing  a  high  starting  torque  with 
low  starting  current  and  yet  to  operate  at  high  efficiency 
with  iow  slip.  The  ir.achine's  centrifugal  short-circuiting 
device  closes  automatically  at  a  predetermined  speed  and 
thereby  converts  the  secondary  from  a  high-resistance  to 
a  low-resistance  circuit.     When  a  wider  range  of  torque 


Induction    Motor   with    Automatic   Starter. 

and  current  variation  is  desired  use  is  made  of  the  "star- 
delta"  scheme  of  change  in  interconnection  of  the  three 
primar)'-phase  windings  of  a  three-phase  machine.  By 
making  this  latter  change  at  a  sufficiently  high  speed  the 
current  is  kept  within  reasonable  limits.  This  motor  has 
been  developed  for  the  market  by  Bruce,  Peebles  &  Com- 
pany, Ltd.,  Edinburgh,  Scotland. 


EXHIBITS  AT  LOS  ANGELES  ELECTRIC  SHOW. 

Following  is  a  hst  of  the  commercial  exhibits  at  the 
Los  Angeles  Electric  Show,  which  closes  on  Saturday, 
Dec.  9: 

American  Multigraph  Sales  Company,  Cleveland, 
shows  the  Gammeter  niultigraph  in  operation.  Cards  and 
circulars  are  printed  with  information  regarding  the  elec- 
trical show.  Mr.  O.  C.  Haney,  branch  sales  manager,  Los 
Angeles,  represents  the  company. 

Baker-Chase  Electric  Company,  Los  Angeles,  exhibits 
a  line  of  electrical  fixtures  for  residential  use  and  an  at- 
tractive display  of  electric  heating  appliances.  Mr.  E.  W. 
Chase  is-  in  charge. 

Beli.  &  Jamison,  Los  Angeles,  representing  the  Electric 
Railway  Improvement  Company,  Cleveland,  show  one  of 
the  company's  bonding  cars  for  electric-weld  rail  bonding. 
The  car  is  placed  upon  rails  and  practically  demonstrated. 
Messrs.  Bell,  Jamison  and  W.  A.  Bly  are  in  attendance. 

Columbus  Electric  Vehicle  Company,  Columbus,  Ohio, 
displays  an  inviting  line  of  electric  vehicles.  The  company 
provides  ample  floor  space  upon  a  platform  at  the  side  of 
the  hall,  setting  forth  its  display  to  excellent  advantage. 
Mr.  G.  R.  Beach  is  in  charge. 

Crocker- Wheeler  Company,  Ampere,  N.  J.,  shows  an 
assortment  of  small  motors.  Mr.  W.  B.  Palmer,  of  Los 
Angeles,  is  in  charge. 

Cutler-Hammer  Manufacturing  Company,  Milwau- 
kee, represented  by  Mr.   W.  B.   Palmer.   Los   .Angeles,  ex- 


hibits a  line  of  electric-heating  appliances,  electric  irons 
and  electric  disk  stoves.  Many  of  the  company's  well- 
known  controlling  devices  are  also  shown.  Mr.  Palmer  is 
in  attendance.  Mr.  Palmer  has  attractively  arranged  both 
of  the  above  displays  on  either  side  of  the  auditorium  stage, 
reserving  the  center  for  his  spectacular  effects,  of  which 
an  account  is  given  elsewhere  in  a  general  description  of 
the  show. 

Detroit  Electric  Vehicle  Company,  Detroit,  has  an 
attractive  automobile  exhibit  of  both  pleasure  and  com- 
mercial vehicles.  Mr.  I.  H.  Stratton  represents  the  com- 
pany. 

Dictaphone  Company  (Columbia  Phonograph  Com- 
pany), New  York,  represented  by  the  Southwest  Sales 
Company,  Los  Angeles,  displays  a  complete  line  of  its  elec- 
trically operated  dictaphones,  practically  demonstrated 
Mr.  Warden  is  in  charge. 

Duntley    Manufacturing    Company,    Chicago,    repre- 
sented by  F.  G.  Kingston  &  Company,  Los  Angeles,  has 
well-arranged  booth  displaying  its  vacuum  cleaners  and  aii 
purifiers.    Mr.  Kingston  is  in  attendance. 

Electrical  World,  New  York,  has  an  attractive  corner 
booth,  centrally  located,  displaying  samples  of  the  Elec- 
trical World,  Engineering  Record,  Electric  Railway  Jour- 
nal, and  electrical  books.  Mr.  C.  A.  Rowley  is  in  at- 
tendance. 

Empire  Electric  Company,  Chicago  and  Los  Angeles, 
has  a  large  and  attractive  exhibit  upon  the  balcony  floor. 
The  company's  space  is  well  arranged  to  display  its  port- 
able and  instantaneous  X-ray  equipment,  high-frequency 
apparatus,  mineral  tubes  and  like  specialties.  The  com- 
pany's display  represents  local  manufactured  products.  Mr. 
E.  J.  Rose,  inventor  for  the  company,  is  in  charge. 

J.  C.  Farrar  &  Company,  Los  Angeles,  show  a  line  of 
insulators  of  various  types  for  high-tension  work,  interior ^ 
power-station  protective  apparatus  and  similar  equipment. 
The  company  represents  the  Ohio  Brass  Company  and 
exhibits  a  handsome  assortment  of  this  company's  special- 
ties. Messrs.  J.  C.  Farrar  and  W.  M.  Cook  represent  the 
company. 

G.A.NS  Brothers,  Los  Angeles,  electrical  contractors  and 
dealers,  exhibit  a  complete  line  of  electric  appliances  for' 
household  use,  including  washing  and  wringing  machines, 
electric-heating  apparatus  and  the  like.  The  company  has 
an  attractive  feature  in  a  miniature  machine  shop,  com- 
prising lathe,  drilling  machine,  shaper,  etc..  in  full  opera- 
tion, by  means  of  a  small  motor,  shaft  and  pulleys.  Messrs. 
Gans  are  in  charge. 

The  General  Electric  Company  has  one  of  the  largest 
exhibits  of  the  show.  One  section  is  devoted  to  motors 
of  all  types,  automatic  starters,  controllers,  mercury-arc 
rectifiers  and  other  similar  equipment.  Another  section  is 
devoted  to  smaller  apparatus,  such  as  meters,  fans,  sockets, 
lamps,  etc.,  while  a  third  section  displays  the  company's 
line  of  electric  household  appliances,  including  chafing 
dishes  and  cooking  devices.  At  the  front  portion  of  its  ex- 
hibit an  attraction  is  offered  by  the  operation  of  a  three- 
phase  motor  under  water  in  a  glass-inclosed  case.  The 
company  also  shows  an  automobile  battery-charging  rec- 
tifier. The  entire  local  office  of  the  company  alternates  m 
attendance,  under  the  charge  of  Mr.  J.  O.  Case. 

Great  Western  Smelting  &  Refining  Company,  Los  j 
-Angeles,  shows  an  attractive  line  of  metals,  such  as  bab- 
bitt, bar  lead,  etc.,  in  charge  of  Mr.  L.  Swarts. 

Haskins  Glass  Company,  Wheeling,  W.  Va.,  exhibits  an 
attractive  assortment  of  its  popular  shades  and  globes, 
eluding  the  Haskins-Lucida  reflectors.     The  booth  is  ar- ' 
ranged  in  fitting  manner  to  set  off  the  display  fully.    Mr. 
TT.  P.  Wallace,  manager,  is  in  attendance. 
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Kellogg  Switchuoard  &  Supply  Company,  Chicago, 
shows  a  line  of  portable  and  wall  telephone  sets,  displaying 
also  the  Deico  ignition  system.  The  company  has  an  at- 
tractive booth  in  charge  of  Mr.  C.  F.  Hartung. 

Kelman  Electric  &  Manufacturing  Company,  Los 
Angeles,  shows  a  line  of  its  well-known  oil  switches  near 
the  entrance  to  the  exhibit.  Mr.  J.  X.  Kelman  represents 
the  company. 

B.  v.  KiERULFF,  Jr.,  &  Company,  Los  Angeles,  manu- 
facturers" agents,  representing  the  Fort  Wayne  Electric 
Works,  the  Sprague  Electric  Company  and  the  General 
Incandescent  Lamp  Company,  display  the  leading  products 
of  these  three  companies,  as  well  as  smaller  electrical  ap- 
paratus. Fort  Wayne  transformers,  Sprague  motors  and  a 
lamp  assortment  of  the  General  Incandescent  Lamp  Com 
pany  are  well  exhibited.    Mr.  Kierulff  is  in  charge. 

Los  Angeles  Brass  Company  exhibits  a  handsome  line 
of  brass  lighting  fixtures  and  fixture  parts,  as  well  as  a 


with  Holophane  reflectors;  a  small  metal  display  case,  glass- 
inclosed,  exhibiting  thirty  types  of  "Mazda"  miniature 
units;  a  larger  case  of  regular  and  high-voltage  "Mazda" 
lamps  of  sizes  from  25  watts  to  400  watts;  a  display  board 
showing  a  complete  set  of  automobile  lamps;  a  miniature 
Christmas  tree  aflame  with  small  decorative  units,  and  a 
wood  display  rack  showing  "Mazda"  lamps  employed  for 
residential  use,  with  decorative  reflectors,  such  as  Luceo 
and  Fostoria.  Mr.  V.  J.  Blaschke  represents  the  company; 
Mr.  Glenn  C.  Webster,  manager  of  the  engineering  depart- 
ment, is  also  in  attendance. 

Ohio  Electric  Vehicle  Company,  Toledo,  presents  an 
attractive  display  of  electric  automobiles,  particularly  of 
the  pleasure  type. 

John  A.  Roebling's  Sons  Company,  Trenton,  N.  J.,  ex- 
hibits its  well-known  line  of  cables,  wires  and  insulating 
specialties.  The  display  is  attractively  arranged  on  the 
balcony  floor  and  is  in  charge  of  Mr.  L.  W.  Drake,  of  the 
Los  Angeles  branch  of  the  company. 


Exhibit   of   National    Electric    Lamp   Association    at    Los   Angeles  Electrical   Show. 


display  of  its  brass  spinning  and  casting  work.  The  dis- 
play is  well  set  off  by  an  attractive  setting.  Mr.  L.  Swarts 
represents  the  company. 

Los  Angeles  Electric  Vehicle  Company  shows  an 
electric  automobile  exhibit  consisting  of  Edison  pleasure 
and  commercial  vehicles.  The  Edison  storage  battery  is 
also  displayed. 

Luitwieler  Pumping  Engine  Company,  Rochester, 
N.  Y.,  exhibits  its  deep-well  pumping  machinery  in  large 
and  small  units  electrically  operated.  The  display  is  well 
arranged  near  the  entrance  to  the  auditorium.  The  Los 
Angeles  branch  of  the  company  is  in  charge. 

National  Electric  Lamp  Association,  Cleveland  (en- 
gineering department),  offers  one  of  the  largest  displays 
of  the  exhibit  with  liberal  floor  space.  Among  the  features 
shown  is  the  well-known  bronze  Holophane  tree,  com- 
prising "Mazda"  lamps  in  sizes  from  25  watts  to  500  watts, 


Southern  California  Electric  Company,  Los  Angeles, 
shows  a  complete  assortment  of  electric  cooking  appliances, 
electric  washing  and  wringing  machines,  electric  toys  and 
novelties.  The  company  offers  a  coffee  percolator  to  the 
person  who  guesses  the  number  of  currants  in  a  large 
bunch  which  is  strung  about  a  wire.  Mr.  J.  C.  Rendler  is 
in  charge. 

Standard  Electric  Time  Company.  Boston,  has  a  hand- 
some display  of  electric  clocks,  particularly  featuring  its 
program  clock  for  school  and  similar  use.  An  attractive 
assortment  of  electric  time  stamps  is  shown.  J.  J.  Esta- 
brook.  Pacific  Coast  manager,  San  Francisco,  represents 
the  company. 

Standard  Underground  Cable  Company,  Pittsburgh, 
exhibits  a  complete  line  of  cables,  wires,  terminals,  junc- 
tion boxes  and  similar  specialities.  The  display  is  taste- 
fully arranged.  Mr.  C.  G.  Pyle,  Pacific  Coast  department, 
represents  the  company. 
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Tuttle-Stevens  Manufacturing  Company,  Los  An- 
geles, presents  a  handsome  line  of  automatic  insulated  elec- 
tric cooking  cabinets.  The  cookers  are  well  demonstrated 
and  attract  considerable  attention.  Messrs.  Tuttle  and 
Stevens  represent  the  company. 

U.  S.  Electrical  Manufacturing  Company,  Los  An- 
geles, shows  a  complete  line  of  direct-current  and  alter- 
nating-current motors  of  various  sizes,  a  full  assortment  of 
the  different  parts,  speed  regulators,  and  similar  apparatus. 
Mr.  Carl  Johnson  is  in  charge. 

Warner  Instrument  Company  exhibits  an  attractive 
display  of  its  electric  measuring  instruments.  The  booth 
is  fittingly  decorated  to  set  off  the  exhibit. 

WooDiLL  &  HuLSE  Electric  Company,  Los  Angeles,  has 
a  large  display  suitably  divided  into  sections.  The  exhibit 
includes  a  complete  line  of  electric  cooking  apparatus,  elec- 
tric household  appliances,  electric  washing  machines  and 
similar  appliances.  A  full  assortment  of  condulets,  sockets, 
lamps,  wire  and  similar  small  construction  specialties  is 
shown.  An  attractive  feature  is  presented  in  the  "dicto- 
graph," which  when  a  receiver  is  placed  to  the  ear  renders 
to  those  attending  the  show  selections  from  an  opera  played 
at  a  local  theater.  A  telephone  line  was  leased  for  this 
purpose,  the  apparatus  having  been  installed  by  Mr.  E.  H. 
Abbott.  The  booth  is  handsomely  decorated  with  250  4-cp 
lamps  on  the  overhead  framework,  these  having  white  and 
red  globes.  Mr.  H.  B.  Woodill  represents  the  company, 
with  a  large  and  able  force  of  attendants. 

WuRLiTZER  electric  pianos  and  organs  are  well  repre- 
sented by  a  large  display  on  the  main  floor.  During  the 
intermission  of  band  concerts  demonstrations  are  given  on 
the  various  instruments,  attracting  considerable  attention. 
Mr.  William  L.  Glockler  is  in  charge. 

Periodicals. — In  addition  to  the  Electrical  World,  the 
Journal  of  Electricity,  Power  and  Gas  is  an  exhibitor. 


COMBINATION  STEAM  TURBINE. 


The  result  of  balancing  the  advantages  and  disadvantages 
of  impulse  and  reaction  turbines  has  been  the  so-called 
"combination  turbine"  which  was  first  successfully  intro- 
duced in  1904  by  Sulzer  Brothers,  Winterthur,  Switzerland. 
In  this  system  the  high-pressure  part  of  a  reaction  turbine 
is  replaced  by  a  single  impulse  wheel,  in  which  the  greater 
part  of  the  drop  of  temperature  is  converted  into  kinetic 
energy,  so  that  only  slight  drops  and  low  temperatures  fall 
to  the  share  of  the  low-pressure  stages.  The  intermediate 
diaphragms,  with  their  packings,  which  are  most  trouble- 
some in  working,  are  dispensed  with,  the  over-all  length  is 
rendered  short,  the  weight  is  greatly  reduced,  the  shaft  is 
very  rigid  and  the  axial  thrust  is  small.  The  design  is  in- 
tended to  insure  great  economy  of  steam,  absence  of  any 
risk  in  applying  high  degrees  of  superheating,  little  axial 
thrust  and  high  efficiency.  In  brief,  this  turbine  consists 
of  an  impulse  turbine  with  partial  admission  as  the  high- 
pressure  stage  and  a  reaction  turbine  with  full  admission 
as  the  low-pressure  stage.  The  following  is  a  detailed  de- 
scription of  the  latest  type  of  Sulzer  turbine  embodying 
these  characteristics. 

Fig.  I  shows  a  io,ooo-hp  turbo-generator,  of  which  Fig. 
2  is  a  longitudinal  section.  Fig.  3  shows  the  construction 
and  the  connection  of  the  various  regulating  organs  of  the 
turbine,  wherein  the  parts  seen  from  the  front  of  the  tur- 
bine are  cut  in  a  vertical  plane. 

The  shaft  or  rotor  B  (Fig.  2)  consists  of  a  hollow  steel 
drum,  machined  inside  and  out,  with  solid,  polished  shaft- 
ends  joined  to  the  rotor  by  flanges. 

The  fastening  of  the  blades  is  done  without  riveting  or 


calking,  and  a  ridge  on  the  concave  side  of  the  drop-forged 
distance  block  corresponding  to  a  notch  in  the  back  of  the 
blade  firmly  secures  the  latter.  The  high-temperature 
blades  are  made  of  steel  and  the  low-temperature  blades  of 
bronze. 

The  letters  which  appear  in  Fig.  2  and  Fig.  3  represent 
the  following  parts: 


K,  Nozzle     chamber. 

M,  Steam    exhaust    branch. 

N,  Hydraulic   governor. 

O,  Supporting    feet. 

P,  Oil  .servo-motor  for  governor 

Q.  Safety  or  emergency  stop-valve., 

R,  Safety    or    emergency   governor.- 

S.  Oil    pump    for   bearings. 

T,  Shaft   packings. 

Vj  Tachometer. 

VV,  Speed-changing    adjustment 

Z,  Oscillating  device. 


.'\,  Impulse    wheel. 

Bi,  Ba  and  B3  Reaction   drum. 

C,  Thrust  balancing  disk. 

D,  Bearings. 

E,  Elastic    coupling. 

G,      Main   stbp-valve. 

11,,      Main    throttle    valve    with    yoke 

and   governing   gear. 
H2      and    II3,    -Auxiliary    valve    with 

yoke. 
I,       Engineer's  foot-plate  with  lever 

for     drain-cock     and     change 

..vor    valve,    if    any). 

Seamless  rolled  shroud  rings  are  shrunk  on  around  the 
blades  of  the  impulse  wheel  A,  thus  closing  the  steam  pas- 
sage on  the  circumference.  Lubrication  is  effected  by  cooled 
oil  circulated  under  pressure.  The  shaft  packings  are  not 
affected  by  longitudinal  displacement  of  the  shaft  and  re- 
quire neither  lubrication  nor  readjustment.  They  consist 
of  a  large  number  of  thin  brass  segments,  ground  to  the 
diameter  of  the  shaft  and  tightened  up  into  firm  packets 
with  interposed  segments  of  wider  bore.  A  specially  de- 
signed coupling  E  is  employed  to  joint  the  shaft  of  the  tur- 
bine to  that  of  the  generator.  This  coupling  is  arranged 
to  compensate  differences  in  the  position  of  the  two  shafts. 
The  slight  axial  thrust  which  arises  from  the  low-pressure 
side  is  taken  up  in  the  smaller  sizes  by  a  simple  collar 
thrust  bearing  and  in  the  larger  sizes  by  an  oil-balancing 
disk  C.  The  oil  is  delivered  by  a  pump  into  the  space  be- 
tween the  thrust-balancing  disk  and  the  thrust  block. 
Thence  it  escapes  through  the  annular  slot  at  the  peripherjf 
of  the  disk,  which  is  narrowed  in  proportion  as  the  axial 
thrust  increases,  thus  automatically  regulating  the  oil 
pressure. 

The  most  characteristic  feature  of  the  turbine  is  the  oil-i 
pressure  system  (Fig.  3).  Oil  is  used  not  only  for  the; 
lubrication  of  the  bearings,  but  part  of  it  serves  to  operate 
all  the  controlling  and  safety  mechanism  of  the  turbine, 
namely,  governor  A"^.  servo-motor  P,  speed-changing  device 
]]'.  overload  valves  H,,  H^,  emergency  governor  R,  thrust- 
balancing  disk,  emergency  stop-valve  Q  and  change-over 
valve  to  work  "non-condensing."  The  oil  pump  S.  worked 
by  the  worm-driven  transversal  shaft,  keeps  the  pressure 
of  the  oil  system  constant  at  about  22  lb.  per  square  inch. 
.Vfter  circulation  all  oil  is  collected  and  conducted  into 
coolers  and  filters  upon  which  it  is  drawn  up  by  the  pump 
for  use  over  and  over  again. 

The  governor  N  consists  of  a  centrifugal  pump  impeller 
keyed  on  the  same  transversal  shaft  as  the  oil  pump.  The 
additional  pressure  generated  by  the  impeller  acts  upon  a 
spring-loaded  piston  valve  and  upon  the  servo-motor  piston 
which  controls  the  steam  admission  valve.  Any  change 
of  oil  pressure,  that  is,  speed  of  the  turbine,  causes  a  dis- 
placement of  the  spring-loaded  piston  valve,  thus  admitting 
oil  to  the  servo-motor  or  relieving  the  same.  The  differ- 
ence of  speed  between  full  load  and  no  load  depends  upon 
the  law  in  accordance  with  which  the  force  of  the  spring 
varies. 

Rough  regulation  is  effected  by  opening  or  closing  whole 
groups  of  nozzles,  but  fine  regulation  is  obtained  by  throt- 
tling. In  order  to  increase  the  precision  of  the  governing 
action  by  eliminating  the  friction  of  rest  an  oscillating  de- 
vice Z  acts  upon  the  oil  system  and  keeps  the  whole  column 
of  oil,  and  all  the  parts  connected  therewith,  in  constant 
motion.  The  speed-changing  device  JV  can  be  worked  by 
hand  or  from  the  switchboard  while  the  turbine  is  running. 
It  consists  of  a  reduction  valve,  admitting  oil  to  the  upper 
face  of  the  spring-loaded  piston  valve  of  the  servo-motor, 
thus  supplementing  more  or  less  the  force  of  the  spring. 
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By  alteration  of  the  passages  of  the  speed-changing  valve 
the  turbine  speed  can  easily  be  fixed  within  the  necessary 
limits. 

To  prevent  racing  of  the  turbine  there   is  provided  an 
emergency  governor  R  the  centrifugal  weight  of  which  is 


wheels  with  a  reaction  drum  behind  them.  Normally,  only 
the  second  impulse  wheel  and  the  reaction  drum  are  at 
work,  but  as  soon  as  the  exhaust  steam  falls  short  of  a 
certain  pressure  live  steam  is  automatically  admitted  to  the 
first    impulse   wheel    and    expanded   down    to    the   pressure 


arranged  to  form  a  slide-valve  piston ;  as  soon  as  the  ad- 
missible speed  of  the  turbine  is  exceeded  by  about  10  per 
cent,  the  governor  releases  the  pressure  of  the  oil-pressure 
system,  whereby  the  main  throttle  valve  H  and  a  second 
"emergency"  throttle  valve  Q  inserted  between  the  main 
stop  valve  G  and  the  main  throttle  valve  H  are  closed 
at  once. 

All  these  parts  are  arranged  .so  as  to  open  only  when 
a  full  oil  pressure  exists,  and  it  is  impossible  to  start  the 
turbine  unless  the  oil  system  is  under  pressure.  Hence 
before  starting  the  turbine  an  auxiliary  oil  pump  is  em- 
ployed to  generate  pressure  in  the  oil  system.  This  auxil- 
iary pump  is  stopped  as  soon  as  the  turbine  is  in  normal 
action. 

The  Sulzer  designs  can  be  adapted  for  use  as  exhaust 
rurbines.   mixed-pressure   turbines,   tapped    or   bleeder   tur- 


Turbo- Generator. 

of  the  low-pressure  steam  and  mixed  in  the  second  impulse 
wheel  with  the  exhaust  steam  supplied  from  the  reciprocat- 
ing engine. 

When  some  of  the  steam  of  the  turbine  at  a  stated  pres- 
sure is  required  for  other  uses,  say  for  boiling  or  heating, 
the  turbine  adapted  is  a  tapped  or  ''bleeder"  turbine  which 
is  constructed  like  the  mixed-pressure  turbine.  All  of 
the  steam  is  expanded  in  the  first  impulse  wheel  down 
to  the  pressure  at  which  a  supply  of  steam  is  to  be  tapped 
from  the  turbine  and  is  then  partly  carried  off  by  a  supply 
pipe  for  other  uses  and  partly  passed  on  to  the  second 
impulse  wheel,  while  the  pressure  at  which  the  steam  is 
tapped  is  maintained  at  a  uniform  level  in  case  of  vary- 
ing loads  by  means  of  a  mercurial  governor.  When  all 
of  the  exhaust  steam  of  the  turbine  is  required  for  other 
purposes   use   is   made   of   a    back-pressure   turbine,    which 


Fig.    2 — Longitudinal    Section    of   Turbo-Generator. 

lines  and  back-pressure  turbines.  In  the  exhaust  turbine 
he  irregular  supply  of  steam  is  equalized  by  heat  accumu- 
ators  between  the  reciprocating  engine  and  the  turbine, 
f  the  exhaust  steam  alone  does  not  suffice,  the  mixed- 
iressure  turbine  is  emploved.    This  consists  of  two  impulse 


Fig.  3 — Valve  Gear. 

resembles  the  ordinary  steam  turbine  in  construction  ex- 
cept that  it  is  of  shorter  over-all  length.  If  the  back  pres- 
sure (or  the  pressure  at  which  the  steam  is  to  be  carried 
off)  is  sufficiently  high,  the  reaction  turbine  portion  may 
even  be  dispensed  with  entirely. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

CONTRASTING  sharply  with  the  conservative,  day-to-day 
policy  that  has  been  followed  for  the  greater  part  of  the 
year,  the  growing  tendency  to  place  orders  for  the  future 
is  by  far  the  most  conspicuous  development  in  the  trade  situa- 
tion. Its  appearance  after  several  weeks  of  moderate  optimism 
is  most  opportune,  and  though  hesitancy  and  deliberation  in 
commitments  have  by  no  means  been  dispensed  with,  the  move- 
ment indicates  that  distinct  progress  has  been  made.  Whether 
opening  of  Congress  last  Monday,  with  prospects  of  reviving 
excessive  tariff  legislation  and  further  trust  investigations,  will 
offer  a  serious  check  to  this  advancement  remains  to  be  seen. 
At  best,  any  further  trade  expansion  will  come  slowly.  A  long 
session  of  Congress  is  expected,  and  most  of  the  matters  sched- 
uled for  consideration  are  closely  related  to  industrial  conditions. 
It  is  natural,  therefore,  to  look  for  at  least  a  temporary  check. 
That  confidence  is  well  founded,  however,  is  shown  in  the 
changes  in  the  various  industries  of  the  country.  Railroad 
earnings  are  becoming  better,  further  decrease  has  taken  place 
in  the  number  of  idle  cars,  and  orders  and  inquiries  for  rail- 
road equipment  are  increasing  each  week.  A  result  of  the  latter 
has  been  an  advance  in  the  prices  of  steel  bars  by  both  the  Steel 
Corporation  and  the  independents.  Jobbers  and  manufacturers 
are  showing  marked  satisfaction  over  these  signs  of  better 
prices  in  the  steel  trade,  for  while  the  volume  of  business  has 
been  increasing  steadily,  much  of  it  has  been  written  at  rates 
too  low  for  a  good  profit.  Prices  in  the  pig-iron  market,  on 
the  other  hand,  Jiave  declined.  Interest  has  been  widely  in- 
creased by  these  figures.  Sales  have  been  highly  encouraging, 
and  the  immediate  prospects  for  disposal  of  heavier  tonnages  are 
very  good.  Holiday  trade  has  been  good,  and  retail  lines  are 
reaping  the  benefit  of  cold  weather.  Mill  operations  in  the  Fall 
River  district  are  enlarging,  and  improvement  in  the  prices  of 
cotton  goods  is  reflected  in  the  activity  of  trading  in  this  field. 
Business  failures  for  the  week  ended  Nov.  30,  as  reported  by 
Bradstreet's,  were  216,  as  compared  with  293  for  the  previous 
week,  217  for  the  corresponding  week  in  1910,  230  in  1909,  234 
in  1908,  and  272  in  1907. 


The  Copper  Market. 


WHILE  the  smaller  agencies  have  been  offering  electrolytic 
at  prices  considerably  lower  than  the  13I/S  cents  to 
1354  cents  per  lb.  quoted  by  the  larger  interests,  few 
orders  of  consequence  have  been  placed  this  week  by  either 
domestic  or  foreign  consumers.  With  absence  of  selling  pres- 
sure and  halt  in  advancement  of  prices,  the  buying  movement 
has  practically  subsided,  and  the  market  has  again  assumed  that 


Settling 

Standard  Copper.                                              Bid.             Asked.  Price. 

Spot     : 12.60  12.85  

December     12.67J4         12.80  12.75 

January     12.70             12.85  12.77'/; 

Febniary     12.70              12.90  12.80 

March 12.70              12.95  12.82K 

The  London  market,  Dec.   6,  v/as  as  follows: 

Noon.  Closing. 

£     s    d  £     s     d 

Standard  copper,   spot 58  12     6  58  10     0 

Standard   copper,   futures 59     6     3  59     5     0 

Extreme   fluctuations    for   this   year: 

_       .     .                                                                            Highest.  Lowest. 

Standard     12.9Sc  11.57>^c 

London,     spot £59     5     0  £53     7     6 

L.ondon,     futures 60     0    0  54     0     0 

Best     selected 63  10     0  57     5     0 

degree  of  quietness  which  prevailed  in  recent  weeks.  Operators 
with  high  costs  of  production  regard  with  extreme  disfavor  the 
prospects  of  a  decline  which  will  again  bring  prices  under  the 
13-cent  level,  for  this  figure,  it  is  claimed,  means  the  difference 
between  profit  and  loss  for  them.  A  net  decrease  of  1,704,640 
lb.  in  the  visible  supply  of  standard  copper  in  Great  Britain 
and  France  during  the  second  half  of  November  was  shown  in 
the  last  fortnightly  statistics,  which  reduced  the  visible  supply 
in  these  countries  to  131,821,760  lb.  on  Dec.  1,  the  lowest  figure 
reported  since  May,  1909,  when  the  visible  supply  was  placed  at 


127,353,000  lb.  Conditions  at  this  time  do  not  indicate  that  earl; 
improvement  will  be  made  in  the  industry,  excepting  a  possibli 
increase  in  foreign  buying.  Standard  copper  in  New  York  hai 
been  rather  dull  and  easier,  while  practically  no  changes  ol 
importance  have  taken  place  in  London.  The  November  repor; 
of  the  Copper  'Producers'  Association,  which  will  be  publishec 
after  this  issue  has  gone  to  press,  is  expected  to  show  a  smal 
decrease  in  the  stocks  carried  by  producers.  Estimates  plact 
total  deliveries  at  125,000,000  lb.,  which,  it  is  thought,  will  b« 
about  equal  to  production.  Imports  for  November  were  com- 
paratively light,  and  the  exports  for  the  month  were  26,431  tons. 
The  daily  call  on  the  Metal  Exchange  Dec.  6  quoted  copper  as 
per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 

To  Stimulate  British  Electrical  Export  Trade. — There  has 
recently  been  organized  in  London,  under  the  name  of  Scholey 
&  Company,  Ltd.,  a  new  firm  which  will  make  a  specialty  of 
stimulating  the  export  of  British  electrical  manufacturers  to 
the  outlying  foreign  fields,  thus  resembling  the  Allied  Machinery 
Company  of  America,  recently  organized  to  serve  the  interests! 
of  machine-tool  makers.  Mr.  Scholey,  the  organizer  of  thei 
firm,  has  had  a  long  and  successful  career  in  the  electrical 
business.  For  ten  years  he  was  assistant  editor  of  The  Elec- 
trical Review,  of  London,  afterward  gaining  a  few  years'  ex- 
perience in  electrical  manufacturing  and  the  selling  of  electricali 
goods  in  the  employ  of  Mather  &  Piatt,  of  Manchester.  For: 
the  last  ten  years  he  has  been  intimately  associated  with  th| 
progressive  firm  of  Dick,  Kerr  &  Company,  during  which  tin 
he  has  made  innumerable  friends  among  the  electrical  men  ji 
Great  Britain.  For  some  years,  however,  Mr.  Scholey  has  cor 
sidered  that  sufficiently  organized  plans  were  not  made  for  tli 
disposition  abroad  of  many  British  manufactures.  Many  miF 
lions  of  money  are  invested  in  Great  Britain  in  the  smaller 
companies  manufacturing  electrical  goods.  A  large  number  of 
these  companies  have  specialized  in  their  manufactures  and  are 
thus  in  a  position  to  make  their  own  specialties  much  more' 
cheaply  and  accurately  than  companies  making  a  greater  va- 
riety of  materials.  Such  firms,  however,  are  frequently  soi 
engrossed  by  their  manufacturing  that  they  have  httle  time  for 
the  marketing  of  their  goods  outside  their  own  local  area  and  I 
especially  outside  Great  Britain.  Mr.  Scholey  believes,  there- 
fore, that  by  creating  a  selling  organization  and  by  making  1 
special  arrangements  with  a  number  of  these  specialists  in  eleo; 
trical  manufactures  he  will  be  able  to  supply  the  wants  of  for- 
eign companies  who  may  be  desirous  of  getting  the  best  British  1 
manufactured  goods  but  who  do  not  well  know  where  or  from 
whom  to  buy  them.  At  the  same  time  he  will  be  benefiting 
these  manufacturing  companies  by  taking  the  expense  andj 
worry  of  selling  off  their  shoulders.  Scholey  &  Company  have 
already  entered  into  definite  agreements  with  a  number  of 
firms  manufacturing  electrical  specialties  and  in  time  they  will 
add  others  to  their  list.  Though  the  main  feature  of  the  busi- 
ness of  Scholey  &  Company  will  be  the  developing  of  export 
trade,  it  is  not  intended  to  neglect  the  home  markets,  and  as 
there  is  orobably  no  one  who  knows  personally  a  larger  number 
of  electrical  men  in  Great  Britain  than  Mr.  Scholey  this  por- 
tion of  the  business  will  doubtless  meet  with  immediate  suc- 
cess. Mr.  Scholey  has  taken  into  partnership  with  liim  C.  W. 
Hill,  who  until  within  the  last  few  weeks  was  the  manager  of  ' 
the  Bournemouth  Tramways.  Mr.  Hill  is  well  and  favorably  ' 
known  to  the  electrical  fraternity,  and  as  Mr.  Scholey  and  he 
have  known  each  other  for  many  years  there  is  little  doubt  that 
their  business  associations  will  result  successfully.  The  new 
company  has  taken  commodious  offices  at  151  Queen  Victoria 
Street.  London,  and  has  already  done  a  considerable  business. 
As  quickly  as  opportunity  occurs  agencies  will  be  opened  up 
in  this  country  and  in  the  most  prominent  towns  in  the  British 
colonies  and  South  America. 

Westinghouse,  Church,  Kerr  &  Company  Contracts. — 
Westinghouse,  Church,  Kerr  &  Company  are  now  engaged  in 
the    design    and    construction    of    numerous    additions    to    the  J 
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present  boiler  plant  of  the  Canadian  We^tinghouse  Company, 
Ltd.,  at  Hamilton,  Ontario,  Canada.  The  original  boiler  plant 
consisted  of  a  building  designed  to  house  four  200-hp  Stirling 
boilers,  of  which  two  are  now  installed  together  with  auxiliary 
apparatus.  The  new  building  is  to  use  as  much  of  the  old 
structure  as  possible  and  when  completed  will  provide  for  four 
400-hp  Stirling  boilers,  one  of  which  is  to  be  installed  at  the 
present  time.  The  two  200-hp  boilers  installed  in  the  old 
building  will  be  left  in  position  for  the  present.  The  stack  is 
to  be  made  large  enough  to  take  care  of  an  additional  400  hp, 
making  a  total  capacity  of  2000  hp.  The. equipment  to  be  in- 
stalled consists  of  the  boilers  mentioned  above,  stokers  under 
both  old  and  new  boilers,  a  new  2000-hp  concrete  stack,  boiler- 
feed  water  heaters,  pumping  equipment,  piping  and  overhead 
coal  bunker,  and  coal  and  ash  handling  apparatus,  with  other 
auxiliary  equipment.  Space  will  be  left  for  a  future  750-kw 
turbine  and  a  500-cu.  ft.  air  compressor.  The  old  plant  is 
operating  without  interruption  during  the  progress  of  the  work 
of  improvement.  In  addition  to  the  work  which  these  engi- 
neers are  doing  at  Champaign,  111.,  for  the  Illinois  Central 
Railroad,  mentioned  in  these  columns  Nov.  25,  they  are  also 
engaged  with  other  work  for  the  same  railroad  at  Burnside,  111. 
This  work  includes  overhauling  of  the  Burnside  power  plant 
to  increase  its  general  efficiency  and  to  eliminate  the  present 
shortage  of  steam,  construction  of  a  concrete  chimney  for  the 
entire  requirements  of  the  plant  with  reasonable  provision  for 
its  future  growth,  and  remodeling  the  boiler  house  to  permit 
economical  handling  of  coal  and  ashes.  The  coal-handHng 
system  consists  cf  a  balance  skip  hoist  elevating  coal  from  the 
track  hopper,  dumping  it  automatically  into  an  overhead  bin  01 
approximately  150  tons  capacity,  whence  it  is  discharged  as 
desired  into  a  5-ton  hopper  which  travels  in  front  of  the  stoker 
hoppers  and  discharges  into  them  as  required.  The  ash-hand- 
ling equipment  is  operated  pneumatically.  This  work  also  in- 
cludes overhauling  the  piping  to  give  a  modern  loop  system 
and  permit  installation  of  a  new  and  sufficient  feed-water 
heater  and  pumps,  installation  of  two  600-kw  exhaust  steam 
turbines  and  generators  for  the  generation  of  alternating  cur- 
rent, the  generators  being  excited  by  two  25-kw  exciters,  pur- 
chase and  installation  of  the  necessary  alternating-curreni 
jnotors  to  change  from  the  present  steam  drive  to  motor  drive. 
installation  of  a  cooling  tower,  complete  electric  feeder  system 
for  power  and  yard  lighting  including  the  overhauling  of  the 
present  direct-current  feeder  system,  and  construction  of  an 
engine-room  to  house  the  turbines  mentioned  above.  Orders 
have  been  placed  for  all  equipment  required  for  the  foregoing 
changes. 

Constantinople  Telephone  Company. — .A  company  of  this 
name  has  been  organized  to  take  over  a  concession  for  estab- 
lishing a  telephone  system  embracing  the  city  of  Constantinople, 
Turkey,  and  all  of  the  suburban  places  on  the  European  and 
Asiatic  shores  of  the  Bosphorus  and  the  Sea  of  Marmora,  com- 
prising a  population  of  1,250.000.  This  will  be  the  first  general 
telephone  system  installed  in  Turkey.  The  capital  is  ^300,000 
in  shares  of  £5  each,  and  the  initial  installation  will  be  10,000 
stations.  The  concession  was  negotiated  by  Herbert  Louis 
Webb,  who  is  one  of  the  directors  of  the  company,  other  di- 
rectors known  in  electrical  circles  in  this  country  being 
F.  R.  Welles,  vice-president  of  the  French  Western  Electric 
Company,  and  Ernest  Thurnauer,  general  manager  of  the 
French  Thomson-Houston  Company.  The  concession  is  an 
outcome  of  the  progressive  policy  pursued  by  the  modernized 
Turkish  government,  under  which  liberal  institutions  are  being 
established  and  commercial  development  encouraged. 

Electrical  Lock-Gate  Operation  on  Chicago  Drainage 
Canal. — At  a  recent  meeting  of  the  Board  of  Trustees  of  the 
Sanitary  District  of  Chicago  bids  were  received  for  furnishing 
and  erecting  electrical  operating  machinery  for  gates  on  the 
navigation  lock  adjacent  to  the  hydroelectric  power  house  on 
the  Chicago  Drainage  Canal  near  Lockport,  111.'  The  bids  were 
submitted  in  two  parts,  one  for  the  equipment  of  the  main 
lower  gate  and  the  other  for  the  equipment  of  the  main  upper 
gate.  The  lowest  bidder  for  the  two  was  the  Klemp-Simpson 
Company,  of  Chicago,  the  amount  being  $4,140.  Other  bidders 
were  George  P.  Nichols  &  Company,  the  National  Contracting 
Company  and  the  Strobel   Steel   Construction  Company. 

"Nela"  Buildings  of  National  Electric  Lamp  Association. — 
Ground  has  been  broken  for  the  new  buildings  composing 
the  "Nela"  group  of  the  National  Electric  Lamp  Association. 
12  miles  'east  of  the  city  of  Cleveland,  overlooking  Lake  Erie. 
A  commodious  building  will  be  erected  to  house  the  engineering 


laboratory,  which  will  be  removed  from  its  present  Hough  Ave- 
nue location,  while  other  special  structures  will  be  provided 
for  the  physical  laboratory,  lamp-development  department,  the 
general  library,  etc.  In  all  a  dozen  buildings  will  be  erected  on 
the  spacious  campus,  which  commands  a  rare  view  of  woodland 
ravine  and  lake.  .Nearly  a  million  dollars  is  to  be  expended  at 
Nela,  it  is  said,  and  the  first  buildings  will  be  ready  for  occu- 
pancy within  a  year. 

November  Incorporations. — Compilation  by  the  Journal 
of  Commerce.  New  York,  shows  that  papers  filed  in  the 
Eastern  States  during  November  for  companies  with  an 
authorized  capital  of  $1,000,000  or  over,  including  increases  in 
capital,  represent  a  total  of  $150,593,400,  an  increase  of  $26,- 
373,400  over  October,  and  $31,570,400  as  compared  with  No- 
vember, 1910.  Charters  taken  out  by  other  companies  with 
an  individual  capital  of  $100,000  or  over,  including  states  other 
than  those  in  the  East,  increased  the  month's  total  to  $362,- 
158,400,  which  compares  with  $187,178,500  in  October  and 
$183,388,000  in   November   last  year. 

Westinghouse  Company  Enlarging  East  Pittsburgh 
Plant — Two  large  additions  are  being  made  to  the  plant 
of  the  Westinghouse  Electric  &  Manufacturing  Company  at 
East  Pittsburgh,  Pa.  One  of  these  additions  will  be  used  for 
the  manufacture  of  electrical  equipment,  and  the  other,  a 
modern  fireproof  building,  will  be  used  for  the  manufacture 
of  packing  boxes. 

Wants  Bids  on  Generators  and  Oil  Engines. — The  Groton 
Light,  Heat  &  Power  Company,  of  Groton,  S.  D.,  is  in  the 
market  for  one  or  more  40-kw,  220-volt,  direct-current  gen- 
erators and  crude-oil  engines  to  drive  same.  Correspondence 
may  be  addressed  to  H.  A.  Raitz,  general  manager. 

Financial. 

The  Week  in  Wall  Street. 

DECIDED   apathy   prevailed    upon    the    New    York    Stock 
Exchange   during    the    first    half    of    this    week.     Lack 
of    stimulus   or   motive   seemed   to   be   the   chief   cause 
of  this  condition,  although  desire  to  wait  upon  the  President's 
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message  was  offered  rather  generally  on  Monday  as  an  excuse 
for  the  inactivity  of  the  day.  Price  changes  on  Monday  were 
insignificant,  and  the  volume  of  trading  was  very  curtailed 
as  compared  with  the  daily  average  in  recent  weeks.  The 
only  items  of  general  news  in  which  the  financial  district  dis- 
played any  interest  were  the  opening  of  Congress  and  the 
filing  of  a  petition  by  the  independent  tobacco  companies  seek- 
ing review  by  the  Supreme  Court  of  the  plan  for  reorganiza- 
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lion  of  the  .-\merican  Tobacco  Company.  Transactions  in 
bonds  were  more  animated  than  those  in  stocks.  Nio  changes 
in  the  stagnation  appeared  in  Tuesday's  market  as  a  result  of 
publication  of  the  President's  message.  The  message  did  not 
contain  any  special  additions  to  the  President's  previous  re- 
marks upon  trust  questions.  That  Presidential  approval  was 
given  in  the  message  to  the  decision  of  the  Circuit  Court 
upon  the  American  Tobacco  Company's  reorganization  plan 
was  taken  as  an  indication  that  reopening  of  the  case  upon 
independent  petition  is  rather  unlikely.  Further  weakness  de- 
veloped in  the  trading  on  Wednesday,  and  a  downward  ten- 
dency was  in  evidence  throughout  the  day.  Mild  activity  took 
place  toward  the  close,  and  negligible  declines  were  made. 
.■Mlis-Chalmers  issues  declined  slightly  in  the  course  of  the 
day's  transactions,  strengthening  the  belief  that  reorganiza- 
tion of  the  company  is  imminent.  Call  money,  after  a  rise 
to  6  per  cent  toward  the  close  of  last  week,  was  quoted  at 
about  5  per  cent  in  the  first  three  days  of  this  week,  but 
ease  is  predicted  to  occur  within  a  short  time.  Rates  Dec.  6 
were:  Call,  4j/$  @  5  per  cent;  ninety  days,  4  @  414  per 
cent.  The  quotations  in  the  table  are  those  at  the  close. 
Dec.  6. 
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Statement  of  the  Washington,  Baltimore  &  Annapolis 
Electric  Railroad  Company. — The  Washington,  Baltimore  & 
.\nnapolis  Electric  Railroad  Company  has  issued  its  report  of 
earnings  for  the  month  of  October  and  for  seven  months  of 
the  new  fiscal  year.  The  total  gross  operating  revenue  of  the 
road  for  the  month  was  $61,860.47,  as  compared  with  $64.- 
802.71  in  October  last  year,  a  decrease  of  $2,942.24.  Operating 
expenses  were  $,^0,650.60.  as  against  $31,330.52,  a  decrease  of 
$679.92,  and  net  operating  revenue  was  $31,209.87,  as  compared 
with  $33,472.19  for  October.  1910,  a  decrease  of  $2,262.32. 
Deductions  from  income,  including  interest  on  bonds,  taxes, 
etc.,  amounted  to  $22,083.81.  as  compared  with  $30,92706.  a 
decrease  of  $8,843.25,  making  the  final  net  income  $9,391.93.  as 
against  $3,230.88,  a  gain  of  $6,181.05  over  this  item  in  October. 
1910.  The  falling  off  in  business  during  October,  it  is  pointed 
out,  was  due  to  the  conflicting  racing  dates  at  Pimlico  and 
Laurel,  which  affected  the  attendance  at  the  local  track.  Last 
year  3729  passengers  were  carried  by  the  company  during  the 
meet  at  Pimlico,  the  revenue  from  that  traffic  being  $4,288.33. 
This  year  only  593  persons  were  carried  during  the  races. 
This  year  the  revenue  amounted  to  $671.95,  or  a  less  of  $3,617. 
The  gross  operating  revenue  for  the  seven  months  ended 
October  31  totaled  $4.?8.988.98,  as  compared  with  $434,256.59 
for  the  corresponding  period  last  year,  or  an  increase  of 
S4-732.39.  Operating  expenses  for  the  period  were  $205,361.44, 
as  against  $207,897.57  for  igio.  or  a  decrease  of  $2,563.13.  Net 
operating  revenue  for  the  seven  months  was  $233,627.54,  as 
contrasted  with  $226,359.02  for  1910,  an  increase  of  $7,268.52. 
Final  net  income,  after  deducting  fixed  charges,  taxes,  etc., 
amounted  to  $79,417.03.  as  against  $10,974.26,  a  gain  of  $68,- 
442.74.  The  percentage  of  operating  expenses  to  gross  operat- 
ing revenue  was  46  78  per  cent,  as  against  47.87  per  cent  for 
the  corresponding  seven  months  of  19 10. 

Hall  Signal  Company  Reorganization  Plan. — The  com- 
mittee which,  as  previously  mentioned  in  these  columns,  has 
been  working  for  some  time  upon  reorganization  of  the  affairs 
of  the  Hall  Signal  Company,  has  formulated  a  plan  for  ac- 
complishing its  purpose,  and  it  is  expected  that  announcement 
of  details  will  be  made  within  a  short  time.  The  Hall  Signal 
Company  is  a  three-million-dnllar  corporation  engaged  in  the 
manufacture  and  installation  of  automatic  railway  signals. 
Edward  P.  Goetz,  secretary  of  the  readjustment  committee, 
says :  "The  sum  of  $100,000  has  been  raised  with  which  to 
place  the  affairs  of  the  company  on  a  sound  footing.  Many 
overdue  accounts  were  paid  off  with  this  money  and  funds 
were  provided  to  purchase  new  supplies  and  materials.  The 
company  now  lias  contracts  and  orders  on  hand  aggregating 
$450,000,  and  its  business  prospects  are  very  good."  More 
orders  are  on  hand  at  present  than  at  any  time  since  the 
summer  of  1909.  The  plants  of  the  company  are  operated 
on  extra  night  shift  three  times  per  week. 

Kansas  City  Railv/ay  &  Light  Statement. — The  consoli- 
dated balance  sheet  of  the  Kansa.s  City  Railway  &  Light  Com- 
pany as  of  May  31,  1911,  shows  as  follows: — .\ssets :  Cost  of 
properties,  $51,055,530;  special,  $5,100;  material  and  supplies, 
$338,060:    miscellaneous   investment,   $75,190:    accounts    receiv- 


able, $264,489;  accrued  earnings,  lighting  companies,  $54,084; 
bills  receivable.  $19,473;  tash,  $138,393;  cash  for  coupons,  $153,- 
050;  bonds  expired,  etc.,  $360,854;  prepaid  interest,  etc.,  $32,- 
510;  total,  $5,2,496,;33.  Liabilities:  Preferred  stock,  $9,407,500; 
common  stock,  $9,543,080 ;  stock  of  subsidiary  companies,  $72,- 
350;  bonded  debt,  $28,526,000:  equipment  notes,  $120,000;  bills 
payable,  $984,382;  maturing  bonds,  $5,100;  miscellaneous  ac- 
counts, $411,895;  accrued  taxes,  $374,926;  accrued  interest, 
$217,898:  coupons  due,  $153,050;  depreciation  and  renewal  re- 
serve, $1,645,859:   surplus,  $1,034,693;   total,  $52,496,733- 

La  Crosse  Water  Power  Company  Reorganization. — 
C.  C.  Smith,  receiver  for  the  La  Crosse  VVater  Power  Com- 
|)any,  of  La  Crosse,  Wis.,  has  ordered  the  offices  of  the  com- 
pany closed  and  announcement  has  been  made,  it  is  said,  that 
repairs  at  the  dam  cannot  be  completed  until  next  spring. 
Efforts  to  cash  receivership  certificates  to  repair  the  damage 
are  said  to  have  failed  and  a  5  per  cent  assessment  has  been 
made  against  bondholders  to  raise  the  required  money.  The 
reorganization  of  the  company  that  has  been  in  progress  for 
some  months  may  be  effected  during  the  course  of  the  winter. 

Safety  Car  Heating  &  Lighting  Company  Increases  Divi- 
dend.— .\n  extra  dividend  of  i  per  cent  on  the  capital 
stock  has  been  declared  by  the  Safety  Car  Heating  &  Lighting 
Company,  in  addition  to  the  regular  quarterly  dividend  of  2 
per  cent.  This  raises  the  total  dividend  for  the  year  to  9  per 
cent.  An  extra  dividend  of  3  per  cent  was  paid  at  this  time 
last  year.  The  dividends  are  payable  Dec.  22  to  holders 
of  record  December  8. 

Great  Western  Power  May  Merge  with  Pacific  Gas  & 
Electric. — Rumors  of  a  mutualization  plan  to  be  effected 
between  the  Great  Western  Power  Company  and  the  Pa- 
cific Gas  &  Electric  Company  are  rather  general  in  financial 
circles,  but  interests  in  touch  with  these  companies  are  not 
disposed  to  discuss  the  matter  at  present. 

Ohio  Company  Will  Issue  $500,000  Stocks  and  Bonds. — 
The  Springfield  &  Washington  Electric  Railway  Company  of 
Springfield,  Ohio,  has  received  permission  from  the  Ohio 
Public  Service  Commission  to  issue  $500,000  stocks  and  bonds. 
The  company  plans  to  issue  $200,000  stock  and  $300,000  thirty- 
year  bonds  to  be  sold  at  not  less  than  85. 

New  Canadian  Company  Formed. — Advices  from  Toronto 
state  that  the  Northern  Ontario  Light  &  Power  Company, 
Ltd.,  has  been  formed  to  take  over  the  properties  of  the 
Cobalt  Power  Company,  Ltd.,  and  those  of  the  Cobalt  Hy- 
draulic  Power  Company,  Ltd. 


DIVIDENDS 

Canadian  General  Electric  Company,  Ltd..  quarterly,  i^  per 
cent,  payable  Dec.  30. 

Mackay  Companies,  quarterly,  preferred,  I  per  cent,  com- 
mon, 154  per  cent.,  both  payable  Jan.  2. 

Massachusetts  Electric  Companies,  preferred.  $2  per  share, 
payable  Jan.  2. 

Sao  Paulo  Tramway,  Light  &  Power  Company,  Ltd.,  quar- 
terly, 2^/1  per  cent,  payable  Jan.  2. 

Standard  Gas  &  Electric  Company  of  Chicago,  quarterly, 
preferred,  2  per  cent,  payable  Dec.  15. 

United  Railways  &  Electric  Company  of  Baltimore,  semi- 
annual, preferred,  2  per  cent,  payable  on  demand. 

West  Pennsylvania  Traction  Company,  quarterly,  i  per  cent, 
payable  Dec.  15. 


REPORT  OF  EARNINGS. 

BOSTON    SUBURB.W    ELECTRIC    COMPANIES. 

Gross       Operating         Net                Fixed  Net 

Period                           Earnings.    Expenses.    Earnings.      Charges.  Surplus. 

October,     1911 $71,381         S53,793        $17,588        $14,246  $3,342 

October,     1910 70.821           49,392          21,429           14,147  7,282 

FAIRMONT  &  CLARKSBURG  TRACTION  COMPANY. 

October,     1911 $67,969        $25,598        $42,371  

October,     1910 58,504  19.386  39,118  


October, 
October, 

October, 
October, 

RIO  DE 
October, 
October, 


MEXICAN  LIGHT  &  PO'WER  COMPANY,  LTD. 

1911 $627,949   $135,247   $492,702    

1910 599,172    147,757    451,415    

MEXICO  TRAMWAYS   COMP-^NY. 

1911 $543,751   $266,326   $277,425    

1910 527,603    259.835    267,768    


JANEIRO  TRAMWAY,  LIGHT  &  POWER  COMPANY,  LTD. 

1911 $1,126,972   $526,358   $600,614    

1910 965.265   470.845   494.420    

UNITED  RAILWAYS  COMPANY  OF  ST.  LOUIS. 

1911 $1,051,472   $663,540   $387,932 

1910 1,041,838    685.685    356,153    '    


Decembes  9,  191 1. 
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VALDEZ,  ALASKA.— The  Alaska  Water.  Light  &  Telephone  Com- 
pany is  planning  the  erection  of  an  electric-power  -plant  in  the  Sulphide 
Gulch  district. 

PHOENLX,  ARIZ. — The  Board  of  Supervisors  has  granted  the  Tracy 
Engineering  Company  a  franchise  to  erect  and  maintain  a  transmission 
•ystem  from  the  Colorado  River  to  Kingman  and  vicinity.  The  company 
is  planning  to  build  a  large  hydroelectric  power  plant  on  the  Colorado 
River. 

TUCSON,  ARIZ. — Plans  are  being  considered  by  the  Powmott  Develop- 
ment Company  for  the  erection  of  a  hydroelectric  power  plant,  near 
Silverton.  A  transmission  line  will  be  erected  from  the  plant  to  the 
company's  mining  properties,   a  distance  of  15  miles. 

PARAGOULD.  ARK.— The  Parasould  Electric  Light  &  Power  Com- 
pany, it  is  reported,  is  planning  to  make  extensive  additions  to  its  plant, 
which  will  involve  an  expenditure  of  $15,000  and  include  the  erection  of 
an  addition  to  its  power  house  and  the  installation  of  a  generator  and 
a  new  engine. 

ALLEGHENY.  C.\L.— Plans  are  being  considered  for  the  erection  of 
•  power  plant  at  the  Twenty-one  Mine,  operated  by  F.  M.  Phelps,  in 
the  near  future. 

BAKERSFIELD.  CAL.— The  Southern  Sierra  Power  Company  has 
filed  notice  of  its  intention  of  tiling  articles  of  incorporation  in  the  State 
of  California  for  tke  purpose  of  erecting  power  plants  and  transmission 
lines  to  supply  electricity  for  lamps  and  motors  in  the  southern  San 
Joaquin  Valley  counties.  The  company  is  capitalized  at  $5,000,000.  and 
is  at  present  operating  in  Colorado  and  Wyoming.  Delos  -A.  Chappell, 
Lawrence  C.  Phipps,  Jr.,  C.  F.  Potter.  T  S.  Hayden  and  G.  Wood  com- 
pose the  directorate. 

B.AKERSFIELD,  CAL.— The  Board  of  Trustees  has  granted  the  San 
Joaquin  Light  &  Power  Company  an  electric  railway  franchise  for  a 
term  of  forty-nine  years  on  North  Chester  Avenue,  for  a  consideration 
of  $250.  Under  the  terms  of  the  franchise  the  company  is  to  pay  the 
city   2    per   cent   of   its   gross   earnings. 

BERKELEY,  C.\L.— The  Berkeley  Electric  Lighting  Company,  which 
is  controlled  by  the  Pacific  Gas  &  Electric  Corporation,  has  notified 
Mayor  J.  Stitt  Wilson  of  a  reduction  in  the  price  of  electricity  for 
lamps  in  Berkeley.  A  recent  ordinance  put  the  maximum  rate  of  elec- 
tricity at  8'A  cents  per  kw-hour,  which  the  company  now  voluntarily 
reduces  to  7  cents  per  kw-hour. 

BERKELEY,  CAL.— The  City  Council  has  asked  Mayor  J.  Stitt  Wil- 
son to  secure  data  on  and  other  information  pertaining  to  the  cost  of 
die  installation  and  maintenance  of  municipal  lighting  plants  which  are 
now  in  operation  throughout  the  country.  The  Mayor  recently  recom- 
mended  in  a  message  that   the  city  establish   a  municipal   plant. 

CONCORD,  CAL— The  Mount  Diablo  Telephone  Company,  recently 
incorporated,  is  planning  to  erect  a  telephone  line  from  Concord  to  Clay- 
ton and  the  Ignacio  Valley,  a  distance  of  about  25  miles.  H.  C. 
Wetmore.    of    Concord,    is    president. 

CRESCENT  CITY,  CAL. — Plans  for  the  construction  of  a  hydroelectric 
power  plant  on  the  Smith  River,  near  Crescent  City,  it  is  reported,  arc 
being  prepared  by  James  H.  Owen,  with  a  transmission  system  throughout 
the  surrounding  territory.  Sidney  Sprout,  of  San  Francisco,  Cal.,  elec- 
trical engineer,  is  in  charge  of  the  work. 

ELK  GROVE,  CAL.— The  Pacific  Gas  &  Electric  Company,  it  is 
reported,  contemplates  the  installation  of  a  street-lighting  system  in  Elk 
Grove.     Incandescent  circuits  will  be  installed. 

FRESNO,  CAL.— The  San  Joaauin  Light  &  Power  Company  is  re- 
ported to  have  awarded  the  contract  for  the  construction  of  its  large 
power  plant  and  dam,  to  be  located  at  Big  Creek,  near  Fresno,  to  the 
Stone  &  Webster  Engineering  Corporation,  Boston,  Mass. 

GLEND.\LE.  C.\L. — .Xrrangements  have  been  made  whereby  the  sys- 
tem of  the  Glendale  Light  &  Power  Company  in  West  Glendale  will 
be  taken  over  by  the  city,  for  a  consideration  of  $55,000,  and  operated 
in  connection  with  the  municipal  electric-lighting  system.  Bonds  to  this 
•mount  will  be  issued  by  the  city.  The  system  will  he  enlarged  and 
improved,  and  new  distributing  lines  erected.  The  amended  plans  for 
the  ornamental  street-lighting  system  to  be  erected  on  Fourth  Street, 
from  Everett  Street  to  Central  Avenue,  on  Brand  Boulevard,  from  Third 
to  Sixth  Street,  and  on  Glendale  Avenue,  from  First  to  Sixth  Street, 
1  call  for  140  lamp  standards,  carrying  five  lamps  each,  to  be  placed  150 
ft   apart. 

LOS  ANGELES,  CAL. — Bids  will  be  received  by  the  finance  com- 
mittee of  the  City  Council  until  Feb.  15  for  the  purchase  of  $3,500,000 
I  power  bonds  and  $3,000,000  harbor  bonds.  The  bonds  will  be  disposed 
of  in  one  lot  or  delivered  in  several  lots  at  different  times,  at  the 
option  of  the   purchaser. 

LOS   ANGELES.   CAL— The  stockholders  of  the  Pacific   Electric   Rail- 


nay  Comimny  hjvc  latihiil  a  bond  issue  of  $100,000,000  for  the  purpose 
of  providing  for  the  underlying  bonds  of  the  various  subsidiary  com- 
panies and  for  extensive  additions  to  its  system.  Paul  Shoup  is  vice- 
president  and  general  manager. 

LOS  ANGELES,  CAL.— The  contract  for  the  installation  of  orna- 
mental electric  fixtures  and  electrical  work  on  the  ornamental  fence  to 
be  erected  around  the  County  Hospit.il  grounds  has  been  awarded  to  the 
Woodill-Hulse  Electric  Company,  at  $2,894. 

MARTINEZ,  CAL. — The  Town  Trustees  have  decided  to  install  tung- 
sten lamps  for  lighting  the  streets  of  the  city,  for  which  a  contract  has 
been  awarded  to  the  Pacific  Gas  &  Electric  Company.  Work  will  begin 
at  once  on  the  installation  of  the  new  system. 

NORTH  SAN  JUAN,  CAL.— Plans  are  being  considered  by  the 
Northern  Water  &  Power  Company  for  the  construction  of  a  large  dam, 
capable  of  holding  more  than  500,000  inches  of  water.  The  dam  will  be 
located  near  North  San  Juan,  on  the  Ray.  Phelan  and  adjoining  ranches. 

O.-^KLAND,  CAL.— The  Oakland  Gas,  Light  &  Heat  Company  has 
announced  reduction  in  the  price  of  electricity  for  lamps  to  take  effect 
from  Dec.  I.  Under  the  new  schedule  the  maximum  rate  will  be  7 
cents  per  kw-hour  with  a  sliding  scale  of  3  cents  per  kw-hour.  The 
present  rale  is  from  9  cents  to  3VS  cents  per  kw-hour.  The  company 
is  controlled  by  the  Pacific  Gas  &  Electric  Corporation.  The  reduction 
was   voluntary    on    the    part   of    the   company. 

PASADENA.  CAL.— The  City  Council  has  authorized  the  municipal 
lighting  commission  to  make  improvements  to  the  municipal  electric- 
light  system,  including  the  building  of  conduits,  line  extensions  and  new 
equipment,   involving   an   expenditure   of   $21,000. 

PATTON,  CAL. — Bids  will  be  received  at  the  office  of  the  state 
engineer,  Sacramento.  Cal.,  until  Dec.  16.  for  the  construction  of  a 
power  house  to  be  erected  on  the  grounds  of  the  Southern  California 
State   Hospital   in    Patton. 

PLACERVILLE.  CAL.— Sealed  proposals  will  be  received  by  T.  C. 
.\twood.  county  clerk,  until  Jan.  3,  1912.  for  the  construction  and  in- 
stallation of  electric-lighting  fixtures  for  all  outlets  in  the  court  house  in 
Placerville  and  outside  standards  at  the  entrance  of  same.  Plans  and 
specifications  are  on  file  at  the  office  of  Cuff  &  Diggs.  architects,  Sacra- 
mento, Cal.,  and  at  the  office  of  the  county  clerk. 

RIO  VISTA,  CAL.— The  Pacific  Gas  &  Electric  Company  is  planning 
to  replace  the  arc  lamps  now  in  use  with  tungsten  lamps.  It  is  pro- 
posed to  install  sixty  tungsten  lamps  throughout  the  city,  .^t  present 
there   are  fourteen  arc  lamps  and  eight  incandescent  lamps. 

S.^CR.AMENTO.  CAL.— Contracts  have  been  awarded  by  the  Pacific 
Gas  &  Electric  Company  for  the  erection  of  its  new  steam  auxiliary 
power  plant  in  Sacramento,  as  follows:  To  the  Rickon-Ehrhart  Engi- 
neering &  Construction  Company,  of  San  Francisco.  Cal.,  for  structural 
steel  work,  at  $48,500;  Forderer  Cornice  Works,  of  San  Francisco.  Cal., 
S4,200,  and  the  Ross  Construction  Company,  of  Sacramento,  Cal..  $4,417. 
The  plant  will  have  a  generating  capacity  of  12,500  kw. 

SAN  FRANCISCO,  CAL.— The  Vermont  Marble  Company  has  peti- 
tioned the  Board  of  State  Harbor  Commissioners  to  install  a  large  electric 
crane,  with  capacity  to  handle  large  blocks  of  marble,  on  one  of  the 
local    docks. 

SAN  JOSE,  CAL. — Preparations  are  being  made  by  the  Sierra  &  San 
Francisco  Power  Company  to  supply  electricity  in  San  Jose.  The  com- 
pany has  two  transmission  lines  running  from  its  plant  on  the  Tuolumne, 
one  of  which  passes  within  9  miles  of  this  city.  This  county  will  be 
supplied   from   the  substation   near  Alviso. 

SANTA  CLARA,  CAL.— Plans  are  being  considered  by  D.  O.  Druf- 
field,  of  Santa  Clara,  for  the  erection  of  an  electric  power  plant  to 
supply  electricity  to  operate  the  mills  of  the  Pacific  Manufacturing  Com- 
pany in  Santa  Clara. 

STANFORD  UNIVERSITY.  CAL.— The  Board  of  Trustees  of  the  l-e- 
land  Stanford,  Junior.  University  has  awarded  the  contract  for  the  erec- 
tion of  a  power  plant  on  the  college  campus  to  Frank  M.  Gardiner  & 
Company,  of   San   Francisco,   Cal. 

STOCKTON,  CAL. — The  Sierra  &  San  Francisco  Company  expects  to 
have  its  system  in  operation  in  Stockton  very  soon.  The  company  has 
its  main  line  from  the  power  plant  within  4  miles  of  the  city  and  the 
poles  have  reached   the   city  limits. 

TULARE,  CAL.— The  Tulare  County  Power  Company  has  awarded 
the  contract  for  the  construction  of  a  power  house  for  its  new  auxiliary 
power  plant  to  Oscar  Parlier.  for  $10,000.  The  cost  of  the  plant  com- 
plete is  estimated  at  $250,000. 

VIS.^LIA,  CAL. — Plans  are  being  considered  for  the  installation  of 
a  new  street-lighting  system  in  Visalia.  The  Mount  Whitney  Power 
Company    furnishes   the   street-lighting  service   in   this  city. 

WATSONVILLE,  C.\L.— Specifications  are  being  prepared  for  electro- 
liers for  Main  Street  for  the  Commercial  League.  As  soon  as  plans 
are  accepted   bids  will   he  asked  for  installation  of  same. 
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BOULDER  COL.— Estimates  are  being  prejwred  by  H.  S.  Evans,  of 
ihe  engineering  department  of  the  Sute  University,  and  Fred  Dungan, 
city  engineer,  for  the  construction  of  a  municipal  electric-Iight  plant. 
The  city  now  pays  more  than  $9,000  per  year  for  lighting  tke  city. 

DEN\ER  COL.— The  I-arimer  Street  Improvement  .Association  is 
contcmpUUn'g  the  installation  of  ornamental  street  lamps  along  several 
blocks  in  the  business  section  of  Larimer  Street. 

WILLIM.VNTIC,  CONK.— The  Board  of  .\ldcrmen  has  adopted  a 
resolution  providing  for  a  committee  to  enter  into  a  three-year  contract 
with  the  Willimantic  Gas  &  Electric  Light  Company  for  lighting  the 
city.  The  present  contract  e-xpires  in  January,  1912.  Under  the  present 
contract  the  city  pays  $92  each  per  year  for  arc  lamps. 

W.ASHINGTON,  D.  C— Sealed  proposals  will  be  received  -by  the 
Commissioner  of  Indian  .\ffairs,  at  the  Office  of  Indian  Affairs,  Depart 
ment  of  the  Interior,  Washington,  D.  C,  until  Dec.  29,  for  construction 
of  a  brick  dormitory  and  a  central  steam-heating  and  power  plant  for 
the  Rapid  City  Indian  School,  South  Dakota,  in  accordance  with  plans 
and  specifications  which  may  be  examined  at  the  above  office,  the  offices 
of  the  supervisor  of  construction,  Denver,  Col.;  the  United  States  Indian 
Warehouses,  Chicago.  111.,  and  Omaha,  Neb.;  the  Builders  and  Traders' 
Exchange,  St.  Paul,  Minn.,  and  at  the  school.  Further  information  may 
be  obtained  on  application  to  the  superintendent  of  the  Rapid  City 
Indian  School,  Rapid  City,  S.  D.     C.  F.  Hauke  is  acting  commissioner. 

W.\SHINGTON.  D.  C. — Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect.  Treasury  Department,  Washington.  D.  C, 
until  Dec.  27  for  furnishing  and  installing  lighting  fixtures  in  the  United 
States  buildings  at  Ames,  la.;  Barre,  Vt.;  Canandaigua,  N.  Y.;  Carbon- 
dale,  Pa.;  Faribault,  Minn.;  Holdrege,  Neb.;  Hope,  Ark.;  Independence. 
Kan.;  Ionia.  Mich.;  Lagrange,  Ga.;  Lewiston.  Idaho;  Lexington,  Mo.; 
Malone,  N.  Y.;  McKiuney,  Tex.;  Missoula,  Mont.;  North  Yakima.  Wash.; 
Pontiac,  Mich.;  Stevens  Point,  Wis.;  York,  Pa.;  Bowling  Green,  Ky.; 
North  Platte,  Neb.;  Roswell,  N.  M.;  San  Juan,  P.  R.;  Richmond,  Va., 
and  Bath,  Maine,  in  accordance  with  plans  and  specifications,  copies  of 
which  may  be  obtained  at  the  above  office.  James  Knox  Taylor  is  super- 
vising architect. 

BROOKSVILLE,  FLA.— The  citizens  have  voted  to  grant  a  franchise 
to  J.  T.  Fuller,  of  Umatilla,  Fla.,  to  construct  and  operate  an  electric- 
light  plant   in   Brooksville. 

AUGUST.^,  GA. — .Announcement  has  been  made  that  J.  G.  White  & 
Company,  of  New  York,  N.  Y.,  and  Redmond  &  Company,  bankers, 
have  secured  the  controlling  interest  in  the  Georgia  Carolina  Power 
Company.  It  is  stated  that  work  will  soon  begin  on  the  construction  of 
a  new  power  dam  at  Stevens  Creek,  which,  it  is  estimated,  will  develop 
a  minimum  of  12,000  hp.  The  dam  will  be  located  at  the  mouth  of 
the  creek,  about  a  mile  above  the  city  locks. 

COMER,  GA. — The  City  Council  has  granted  the  Comer  Light  & 
Power  Company  a  franchise  to  construct  and  operate  an  electric-light 
plant  in  Comer  Surveys  have  been  made  of  the  Comer  mill  property, 
and  it  is  claimed  that  power  can  be  developed  to  generate  sufficient  elec- 
tricity to  supply  Comer  and  surrounding  country. 

DUBLIN,  G.\.— The  Dublin  Chamber  of  Commerce,  it  is  reported,  is 
considering  taking  up  the  matter  of  erecting  a  transmission  line  from 
the  power  plant  of  the  Central  Georgia  Power  Company,  of  Macon,  Ga.. 
which  is  located  at  Jackson,  to  this  city,  a  distance  of  60  miles.  For 
several  years  the  municipal  electric  plant  has  supplied  electricity  for 
nearly  all  the  factories  in  the  city. 

TIFTON,  G.-\. — Preparations  are  being  made  by  the  Tifton  Ice  & 
Power  Company  for  enlarging  its  plant  in  this  city,  which  will  involve 
an  expenditure  of  about  $20,000.  It  is  proposed  to  duplicate  the  ma- 
chinery in  the  electric  plant,  and  the  ice  plant  will  be  enlarged  to  in- 
crease it  to  four  times  its  present  capacity. 

WASHINGTON,  GA. — Sealed  proposals  will  be  received  until  Dec. 
20  by  Boyce  Ficklen,  Jr.,  for  construction  of  a  new  power  plant,  addi- 
tions to  the  present  water-works  system  and  overhauling  and  extending 
the  present  electric-light  and  power  transmission  system  in  the  city  of 
Washington,  in  accordance  with  plans  and  specifications  prepared  by 
Westinghouse,  Church,  Kerr  &  Company,  engineers.  Copies  of  plans 
and  specifications  may  be  obtained  from  the  city  clerk  upon  deposit  of 
$50,  which  will  be  refunded  upon  return  of  same.  The  specifications 
are  divided  into  two  parts,  main  and  supplementary,  and  bids  are  de- 
sired as  follows:  (a)  To  furnish  all  material  and  do  all  construction  by 
plans  and  specifications,  this  bid  to  be  divided  into  two  parts,  one  to  covei 
the  main  specifications  and  the  other  the  supplementary  specifications; 
(b)  this  bid  to  cover  construction  of  the  building  and  foundations  called 
for,  but  not  to  include  the  installation  of  machinery  or  construction 
of  transmission  lines;  (c)  this  bid  to  cover  the  installation  of  all  ma- 
chinery and  the  construction  of  all  transmission  lines  as  called  for  in 
the  plans  and  specifications,  but  not  to  include  the  construction  of  build- 
ing and  foundations  for  machinery,  this  bid  to  have  separate  bids  called 
for  under  the  main  and  supplementary  part  of  the  specifications. 

NAMPA,  IDAHO— Preparations  are  being  made  by  C.  W.  Van  Kirk 
and  J.  J.  Portner  for  the  construction  of  an  electric  railway  from  Nampa 
to  Caldwell,  which  will  involve  an  expenditure  of  about  $80,000. 

ALTON,  ILL. — The  Board  of  Trade  is  considering  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district  of  the  city. 

ATHENS,  ILL.— The  City  Council  has  awarded  a  contract  to  C.  W. 
Carr,  owner  of  the  local   electric-light  plant,  to  light  the  streets  of  the 


city  for  a  period  of  two  years,  at  a  cost  of  $1,728.     .An  all-night  servic^l 
will  be  furnished. 

CABERY,    ILL. — It    is    reported    that   a   stock    company,    composed 
local   business   men,   has   purchased   the   Cabery  telephone   system,    owned] 
by  N.   .•\.   Watts. 

CARLYLE,  ILL.— The  capiul  stock  of  the  Citizens'  Telephone  &  Tfjl 
egraph  Company  of  Clinton  County  has  been  increased  from  $15,000  t(l 
$35,000. 

CUNTO.M,  ILL.- The  City  Council  has  granted  the  People's  Telephoqfl 
Company,  of  Chillicothe,  111.,  a  franchise  to  construct  and  operate  a  ti 
phone  system  in  Clinton  for  a  term  of  twenty-five  years. 

LA    S.ALLE,    ILL. — The    City    Council,   it   is  said,    has   decided   to 
vertise  for  bids  on   122  arc  lamps  and  two  Rush  generators  of  sufficie 
output  to  provide  for  seventy-five  lamps  each. 

MINOOKA,    ILL. — The    installation    of   an   electric   street-lighting 
tern  in  Minooka  is  reported  to  be  under  consideration.     It  is  understood 
that    an    electric-light    company    will    apply    to    the    Village    Board    for 
franchise  to  supply   electricity  for  lighting  the  streets   and  residences  in!l 
the  village. 

QUINCY,  ILL. — The  Quincy  Merchants'  Lighting  .Association  has 
awarded  a  contract  for  the  installation  of  sixteen  ornamental  lamp 
standards  around  Washington  Park,  to  cost  $1,600. 

SPRINGFIELD,  ILL.— The  Park  and  Pleasure  Driveway  Board  is 
reported  to  have  decided  to  purchase  the  ornamental  lighting  system 
on  Fourth  Street  Boulevard  from  the  Springfield  Light,  Heat  &  Power 
Company,  at  a  cost  of  $16,800.  The  question  of  replacing  Welsbacb 
lamps  on  South  Grand  Boulevard  with  tungsten  cluster  lamps,  at  a  cost 
of  approximately  $7,773,   is  under  consideration. 

STEW.ARDSON,  ILL. — The  question  of  establishing  an  electric-light 
plant  in  Stewardson  is  reported  to  be  under  consideration  by  the  Vil- 
lage Board. 

ALEXANDRIA,  IND. — The  Central  Indiana  Lighting  Company  has  ap^ 
plied  to  the  Council  for  a  fifty-year  franchise  in  Alexandria.  The  com- 
pany wishes  to  secure  the  franchise  before  closing  a  deal  by  which  it 
will  take  over  the  property  of  the  Alexandria  Electric  Light  &  Power 
Company.  The  new  company  proposes  to  abolish  the  flat-rate  system  and 
supply  electricity  at  10  cents  per  kw-hour  with  a  reduction  of  5  per 
cent  for  prompt  payment.  It  also  asks  for  the  privilege  of  making  a 
minimum  charge  of  $1  per  month.  W.  E.  Hitchcock,  of  Muncie,  Ind.. 
is  representative  of  the  company. 

.ANDERSON,  IND.— Bids  will  be  received  by  the  Board  of  Public 
Works  until  Jan.  2  for  the  installation  of  a  new  turbine  engine  at  the 
municipal  electric  plant.  The  cost  of  the  new  machine  is  estimated  at 
about  $30,000. 

HARTFORD  CITY,  IND.— The  United  Telephone  Company  is  plan- 
ning to  make  extensive  improvements  to  its  rural  telephone  service  in 
Harrison  and  adjoining  townships.  New  lines  will  be  erected  and  a 
modern  lock-out  system  established.  The  present  party-line  system  will 
be  abolished. 

JASONVILLE,  IND.— The  directors  of  the  New  Home  Telephone,, 
Company  have  decided  to  make  improvements  to  its  local  system,  involv-ij 
ing  an  expenditure  of  about  $5,000.  All  wires  will  be  placed  in  cables,| 
n  new  switchboard  will  be  installed  and  new  poles  erected. 

JENNINGS,  IND. — A  twenty-five-year  franchise  has  been  granted  to 
C.  Johnson  to  operate  an  electric  plant  in- Jennings.  A  contract  was  also 
awarded  to  light  the  streets  of  the  town.  The  plant  also  will  supply  J 
electricity   for  motors. 

NEW  CASTLE,  IND. — The  Central  Union  Telephone  Company  has 
purchased  the  property  and  the  franchises  of  the  New  Castle  Independent  \ 
Telephone  Company  for  a  consideration  of  $25,000.  The  Central  Union  I 
Company  has  taken  an  option  on  a  site  on  which  it  proposes  to  build  a 
new  exchange  at  a  cost  of  about  $150,000. 

ONT.ARIO,  IND. — Plans  are  being  prepared  by  the  Pigeon  River 
Milling  Company  for  the  construction  of  a  hydroelectric  power  plant 
to  supply  electricity  for  lamps  and  motors  in  Ontario,  Lagrange  and 
Rome.  The  work  will  include  the  construction  of  a  power  house  and  im- 
provements to   a  600-ft.   concrete  dam. 

.ALTOONA,  lA. — At  an  election  to  be  held  Dec.  16  the  propositiMI  ] 
to  grant  a  light  franchise  to  G.  T.  Gibson,  of  Des  Moines,  la.,  will  be 
submitted  to  a  vote. 

.AMES,  I.A.— Bids  will  be  received  at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington,  D.  C,  for  installing  lighting 
fixtures  in  the  United  States  public  building  at  Ames,  la.  James  Knox 
Taylor  is  .supervising   architect. 

B.AY.ARD,  LA. — ^The  question  of  installing  an  electric-liglit  plant  in 
Bayard  is  reported   to  be  under   consideration. 

BLANCHARD,    lA. — A.    L.    Johnson,    it   is    reported,   is   contemplating 

the  installation  of  an  ice  plant  in  connection  with  an  electric-light  plant  I 

BRADDYVILLE,    lA.— The    installation    of    a    new    lighting    plant   in' 

Braddyville  is  reported  to  be  under  consideration. 

BRIGHTON,  lA. — The  contract  for  the  construction  of  the  power  dam 
has  been  awarded  to  L.  J.  Highland. 

DENVER,  I  A. — The  proposition  to  grant  an  electric-light  franchise  in  i 

Denver  will  be  submitted  to  a  vote  at  an  election  to  be  held  Dec.  11. 

FORT  DODGE,  lA.— The  Northern  Iowa  Power  Company  is  planning  , 
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to  construct  a  hydroelectric  power  plant  north  of  this  city.  The  com- 
pany is  capitalized  at  $500,000  and  proposes  to  install  a  plant  with  an 
output  of  2000  hp.     The  cost  of  the  plant  is  estimated  at  $240,000. 

GAL\'A,  lA. — At  an  election  held  Nov.  21  the  citizens  voted  to  issue 
bonds  to  the  amount  of  $8,500  for  the  installation  of  an  electric-light 
plant  in  Galva. 

GEORGE,  lA. — The  installation  of  an  electric-light  plant  in  George 
it  reported   to  be  under  consideration. 

GREENE,  lA. — A  petition  is  being  circulated  in  Greene  to  grant  Claud 
liackey,  of  Waverly,  la.,  a  franchise  to  supply  electricity  to  ligkt  the 
town. 

HAMPTON,  lA.— The  Hampton  Electric  Light  &  Power  Company  has 
*    been    awarde4    judgment    for   $8,000    damages    against    the    Iowa    Central 
Railroad    Company   for   the   loss   caused   when   its  plant    was   destroyed  by 
fire  last  summer.     It  was  charged  that  the  fire  was  caused  by  a  spark  from 
a  locomotive  owned  by  the  railroad  company. 

HOPKINTON,  lA. — Investigations  are  being  made  with  a  view  of 
building  a  dam  on  the  ^laquoketa  River.  If  sufficient  power  can  be 
developed  a  new  electric-light  plant  may  be  installed. 

KAMR.AR,  lA. — The  local  business  men  are  considering  the  question 
of  installing  a  street-lighting  system  in  Kamrar. 

KEOKUK,  lA. — Work  has  been  commenced  on  the  survey  for  the 
proposed  transmission  line  from  Keokuk  to  Burlington  by  the  Stone  & 
Webster  Engineering  Corporation.  The  cost  of  the  line  is  estimated  at 
about  $600,000. 

MANCHESTER,  lA.— The  Mancheste.r  Ught.  Heat  &  Power  Company 
is  reported  to  have  been  awarded  the  contract  for  street  lighting  for  a 
period   of   five   years. 

MOUNT   PLEASANT,   lA.— The  City  Council  has  authorized  the  city 
derk  to  advertise   for  bids  for  the  proposed  alterations  to  the  municipal 
dectric-Iight  and  water  plant. 
I        PERRY,  lA. — The  proposition  to  grant  a  light  franchise  was  defeated 
at  a  special    election   held  recently. 


eported  to  be  on  foot  to  install 


PIERSON,    lA.— A  raoveme 
dectric-light   plant   in   Fierson. 

STEAMBOAT  ROCK,  lA.— At  an  election  held  recently  the  proposi- 
tion to  grant  the  Park  Dam  Company,  of  Eldora,  la.,  a  franchise  to 
aopply  electricity  for  lamps  in  Steamboat  Rock  was  carried. 

HUTCHINSON,  KAN. — It  is  reported  that  plans  are  under  way  for 
die  formation  of  a  corporation  with  a  large  capitalization  for  the  pur- 
pose of  supplying  the  entire  Arkansas  Valley  with  electricity  for  lamps 
and  motors.  The  project  also  includes  an  electric  interurban  railway 
extending  up  the  Arkansas  Valley  from  Hutchinson  to  Garden  City  and 
'  also  to  supply  electrical  energy  for  pumping  water  from  the  underflow 
for  irrigation  purposes.  It  is  said  that  men  closely  connected  with  large 
electrical  manufacturing  interests  are  interested  in  the  project. 

LAWRENCE,  KAN.— The  County  Commissioners  have  rejected  all 
bids  submitted  for  furnishing  machinery  for  the  electric-lighting  and 
water-pumping  plant  at  the  new  county  hospital,  as  all  the  bids  were 
considered  too  high.  The  county  clerk  has  been  authorized  to  call  for 
new  bids. 

MINNEAPOLI.^.    K.^N— The    City    Council    is    considering    the    ques- 
tion  of  purchasing   the  electric-light  plant   of  the   Jackman   Roller   Mills. 
The    city    last    June    voted    to    issue    bonds    for    the    installation    of    a 
municipal    electric-light   plant.     Before   purchasing  the    plant   the   proposi- 
tion will  have  to  be  submitted  to  a  vote  of  the  people. 
WICHITA,    KAN. — ^The    City    Commissioners    have    decided    to    call    a 
to    be    held    Dec.    12,    to    vote    on    the    propositions    for 
icipal  water-works,  a  municipal  lighting  system  and  other 


have  been   granted 


i 


special    electic 
establishing  n- 
improvements. 
[       CADIZ,    KY. — Alexander   Brothers  are   reported 
!    an  electric-light  franchise  in   Cadiz. 

I       CAMPBELLSVILLE,    KY.— The   Campbellsville-Taylor   Company  is  re- 
ported   to    be    contemplating    the    construction    of    an    electric-light    plant 
to  replace  the   one   recently  destroyed  by   fire.     The  cost  of  the   proposed 
>   plant  is  estimated  at  about  $30,000. 

NEW  ORLEANS,  LA.— The  Louisiana  Southern  Railroad,  which  is 
,  now  owned  by  the  Yoakum  interests,  it  is  reported,  will  be  equipped  for 
.  dectrical  operation.  Work  on  an  entension  of  20  miles  to  the  railroad 
«  Starting  from  Shell  Beach  is  now  in  progress.  The  older  portion  of  the 
■  road  is  being  reconstructed  and  standardized.  The  road  when  completed 
will  be  about  75  miles  long. 

SHREVEPORT,    LA.— The    Shreveport    Gas,    Electric    Light    &    Power 

1   Company   has   awarded   the   General   Electric   Company   a   contract   to   in- 

(.  stall   a  new   street-lighting    system   in    Shreveport,   which   will   call    for   an 

t  expenditure    of    about    $20,000.      The    contract    calls    for    luminous    mag- 

i  netite  arc  lamps,  of  which  about  285  will  be  installed. 

'!       WATERVILLE.    MAINE.— The    Waterville  &   Oakland   Street  Railway 

Company    has   filed    amendments   to   its  charter   changing  its   name   to   the 

Waterville.   Fairfield  &   Oakland    Street   Railway   Company   and   increasing 

its  capital   stock   from    $100,000   to   $500,000.      The   Central    Maine   Power 

Company   recently    acquired   control    of   the    Waterville   &    Oakland    Street 

Railway    and    the    Waterville    &    Fairfield    Electric    Railway.      Harvey    D. 

Eaton,   of   Waterville,   is   president,   and   Walter   S.   Wyman,   of   Augusta, 

is  treasurer   of  the  Central   Maine   Power  Company. 


MIDDLETOWN,  MD.— The  town  of  Middletown  has  entered  into  a 
contract  with  the  Frederick  City  Gas  &  Electric  Company  for  furnish 
ing  electricity  for  lighting  the  city.  Work  will  begin  at  once  on  the  con- 
struction of  the  system.  The  company  has  rebuilt  its  transmission  line 
from  Frederick  to  Braddock  Heights  and  will  erect  a  new  line  from  thi 
Heights  to  Middletown. 

BOSTON,  MASS. — Mayor  Fiugerald  has  directed  Superintendent  of 
Supplies  Mullen  to  readvertise  for  bids  for  the  contract  to  supply  ilie 
city  with  lamps  and  equipment  for  the  method  of  parti.il  municii  .i 
lighting.  The  Mayor  lakes  the  ground  that  as  the  apparently  lowes: 
bid  received  on  the  first  call  includes  an  estimate  of  the  duty  to  be  paid 
upon  the  lamp,  rather  than  an  actual  statement  of  the  cost  to  the  city 
upon  delivery  in  Boston,  it  would  not  be  proper  to  accept  this  bid. 
The  contract  calls  for  furnishing   11,000  lamps. 

CHICOPEE,  MASS.— The  Board  of  Electric  Light  Commissioners  has 
engaged  Engineer  Whiting  to  prepare  plans  for  the  proposed  improve- 
ments to  be  made  to  the  municipal  electric-light  plant,  for  which  bonds  to 
the  amount  of  $96,000  were  recently  voted.  The  plant  when  completed 
will  have  an  output  of  1550  kw.  The  equipment  will  include  two  500-kw 
generators,  one  350-kw  and  one  200-kw  machine. 

FITCHBURG,  MASS.— The  county  officials  are  contemplating  the  in- 
stallation of  an  electric-lighting  system  in  the  Worcester  north  county 
court  house  at  Fitchburg,  Mass. 

FITCHBURG,  MASS.— The  Fitchburg  Gas  &  Electric  Light  Company 
has  petitioned  the  State  Board  of  Gas  and  Electric  Light  Commissioners 
for  permission  to  issue  capital  stock  to  the  amount  of  $131,300. 

HAVERHILL,  MASS.— The  Haverhill  Electric  Company  has  petitioned 
the  Massachusetts  State  Board  of  Gas  and  Electric  Light  Commissioners 
for  authority  to  issue  117  shares  of  additional  capital  stock,  par  value 
of  $100,  the  proceeds  to  be  used  for  payment  of  indebtedness  incurrred 
in   construction   and   improvements   to   its   system. 

HAVERHILL,  MASS. — A  movement  has  been  inaugurated  by  the 
Haverhill  Advertising  Club  for  the  installation  of  an  ornamental  street- 
lighting  system  in  the  business  district.  It  is  proposed  to  raise  among 
the  business  men  $12,600,  the  estimated  cost  to  illuminate  the  retail  busi- 
ness and  manufacturing  districts  of  the  city  for  two  years,  after  which 
it  is  proposed  to  turn  the  lamps  over  to  the  city.  The  plan  is  to  utilize 
the  present  trolley  poles,  of  which  there  are  ninety  in  the  district,  each 
pole  to  be  equipped  with  a  bracket  carrying  four  60-wati  tui  gsten 
lamps.  The  Haverhill  Electric  Company  has  offered  to  supply  electricity 
to  maintain  the  lamps  at  the  rate  of  $70   per  year  for  each  ]»ole. 

MALDEN,  MASS.— The  Maiden  Electric  Company  has  applied  to  the 
State  Board  of  Gas  and  Electric  Light  Commissioners  for  authority  to 
issue  $207,000  in  capital  stock. 

SUTTON,  MASS.— The  Worcester  Suburban  Electric  Company  is  ex- 
tending its  commercial  lighting  and  power  circuits  into  the  town  of  Sut- 
ton. The  company  will  supply  electricity  to  operate  the  municipal  water- 
pumping  station.  The  local  telephone  cables  will  be  placed  on  the 
Worcester  Company's  poles,  which  will  be  45   ft.  in  length. 

TURNER'S  FALLS,  MASS.— A  special  town  meeting  has  been  called 
by  the  Selectmen  of  Gill  to  consider  the  question  of  lighting  the  streets 
of  Riverside. 

WEYMOUTH,  MASS.— The  stockholders  of  the  Weymouth  Light  & 
Power  Company  have  voted  to  appropriate  $60,000  for  extensions  and 
improvements  to  its  plant.  The  work  will  include  the  installation  of  a 
1000-kw  steam  turbine  with  a  Le  Blanc  condenser,  a  400-hp  boiler  and  a 
new  chimney.  Besides  supplying  electrical  service  in  Weymouth  the  com- 
pany furnishes  energy  to  operate  the  municipal  electric  plant  in  Hingham 
and  also  electricity  for  lamps  and  motors  in  Hull. 

STANDISH,  MICH.— Negotiations  have  been  closed  whereby  the  local 
electric-light  plant  and  water-works  system  have  been  purchased  by  C. 
F.  Hall,  proprietor  of  the  City  flouring  and  shingle  mills.  A  new  power 
house  will  he  erected  and  the  plant  moved  to  the  grist-mill  property. 
Mr.  Hall  will  apply  to  the  City  Council  for  a  ten-year  contract  for 
lighting  the  city  and  for  pumping  water. 

STANTON,  MICH.— The  Traverse  City  Iron  Works  have  secured  the 
contract  for  the  construction  of  an  electric-light  plant  and  water-works 
system    in    Stanton. 

COLERAINE,  MINN. — Arrangements  have  been  made  by  the  Olive 
Iron  Mining  Company  to  light  its  plant  in  Coleraine  by  electricity. 
Cement  will  be  supplied  by  the  plant  of  the  Western  Mesaba  Electric 
Company   at    Bovey,    Minn. 

JANES\'ILE.  MINN.— The  Village  Council  is  reported  to  have 
granted  the  Consumers'  Power  Company  a  franchise  to  supply  electricity 
for  lamps  in  Janesville. 

LAKE  CRYSTAL,  MINN.— The  Consumers'  Power  Company  has  ap- 
plied to  the  Council  for  a  franchise  in  Lake  Crystal.  If  granted,  the 
company  will  extend  its  transmission  line  from  the  plant  at  the  Rapidan 
dam,  located  near  Mankato. 

MADELIA,  MINN. — The  Consumers*  Power  Company  of  Mankato, 
Minn.,  is  reported  to  have  applied  for  an  electric-light  franchise  in 
Madelia,    Minn. 

MINNEAPOLIS,  MINN. — The  Council  water  committee  has  in- 
structed the  city  engineer  to  submit  an  estimate  of  the  cost  of  installing 
an  electric  generating  plant  in  the  new  filtration  plant.  Owing  to  the 
committee  being  unable  to  reach  an  agreement  with  the  Minneapolis  Gen- 
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cral  Electric  Coniijany  on  the  price  for  supplying  electricity  to  operate 
the  niacliiiiery  in  the  plant,  the  committee  has  decided  to  make  investi- 
gatiuii;  as  to  the  feasibility  of  installing  a  municipal  plant  to  furnish 
the  power.  In  case  it  is  decided  to  build  the  plant,  it  is  probable  that 
all  the  machinery  at  the  filtration  plant,  including  the  electrically  driven 
centrifugal  pumps,  will  be  operated  by  power  from  the  city  plant.  About 
250  bp  will  be  required  to  operate  the  machinery  of  the  filtration  plant. 

TWO  HARBORS,  MINN. — Plans  are  being  considered  for  installing 
1  new  electric  unit  in  the  municipal  electric-light  plant.  Bids,  it  is 
said,  will  soon  be  asked  on  a  300-kw,  60-cycle,  single-phase  or  two-phase 
generating  unit.  Bids  will  be  considered  for  a  direct-connected  unit, 
also  for  belt,  pulley  drive,  engine  and  generator,  the  engine  to  be  a 
condensing   engine   without  condenser. 

VIRGINI.^,  MINN. — At  a  special  election  held  Nov.  21  the  citizens 
voted  to  instruct  the  city  of  Virginia  to  acquire  by  purchase  or  con- 
demnation proceedings  the  water  and  light  plant  of  the  Virginia  Elec- 
tric &  Water  Company,  to  be  owned  and  operated  by  the  municipality. 
The  City  Council  must  secure  a  valuation  of  the  property  either  by 
agreement  under  the  terms  of  the  franchise  granted  to  the  company 
or  by  applying  to  the  district  court  for  a  board  of  appraisers  to  fix  a 
fair  valuation  on  the  property. 

WAB.XSHA,  MINN. — The  Minnesota  &  Wisconsin  Power  Company  is 
erecting  a  transmission  line  to  Red  Wing,  and  through  Lake  City  to 
Wabasha.  The  company,  it  is  said,  expects  to  furnish  electricity  to  the 
Wabasha  "Big  Joe"  Roller  Mill  Company  and  other  industries  in  this 
vicinity. 

W.^DENA,  MINN. — Plans  for  the  installation  of  an  ornamental  light- 
ing system  from  the  Northern  Pacific  station  to  the  court  house  are  re- 
ported to  be  under  consideration  by  the  business  men. 

PRENTISS,  MISS. — The  local  electric-light  plant,  owned  by  H.  W. 
Hinton,  has  been  purchased  by  W.  C.  Veach,  foreman  of  the  sawmill  of 
the  Taexler  Lumber  Company,  of  Prentiss.  The  machinery  has  been 
removed  from  the  present  power  house  to  the  Bozeman  gin,  where  it  has 
been  installed. 

JOPLIX,  MO. — The  city  engineer,  it  is  reported,  has  been  instructed 
to  prepare  plans  for  the  installation  of  an  ornamental  street-lighting 
system  on  Main  Street  from  B  Street  to  Twelfth  Street  and  on  Fourth 
Stree;  from  Kentucky'  Avenue  to  Jackson  .^venue.  Ornamental  lamp 
standards  will  probably  be  used,  each  carrying  a  cluster  of  three  lamps, 
with  the  exception  of  the  corner  standards,  which  will  carry  a  cluster 
of  five  tungsten  lamps.     Arthur  Cook  is  city  engineer. 

W^INSTON,  MONT. — Arrangements  are  being  made  by  Henry  M. 
Lancaster,  of  Spokane,  Wash.,  owner  of  the  East  Pacific  mine  at  Win- 
ston, to  secure  electricity  from  the  transmission  line  of  the  Missouri 
River  Power  Company  to  light  the  mine  and  operate  the  machinery. 
It  will  be  necessary  to  erect  a  transmission  line  12  miles  long  to  supply 
the  service. 

FAIRBURY,  NEB. — The  Council  is  reported  to  have  rejected  the 
turbo-generator  set  recently  purchased  for  the  municipal  electric-light 
plant,  considering  it  too  small. 

FALLON,  NEB. — Plans  and  specifications  have  been  approved  by  the 
City  Council  for  the  construction  of  a  municipal  electric-light  system. 
The  Council  has  authorized  bonds  to  the  amount  of  $15,000  to  pay  for 
same.  Energy  for  operating  the  system  will  be  secured  from  the  gov- 
ernment plant  at  Lahontan.  The  city  will  build  the  transmission  line 
and  distributing  system. 

KEARNEY,  NEB.— The  City  Council  has  decided  to  submit  to  the 
voters  the  proposition  to  issue  $40,000  in  bonds,  the  proceeds  to  be  used 
for  the  installation  of  a  municipal  electric-light  plant  in  Kearney.  The 
city  is  also  considering  the  question  of  installing  an  ornamental  street- 
lighting   system.     The   cluster-lamp  system    is   under    consideration. 

MARQUETTE,  NEB.— The  installation  of  a  combined  water  and 
light  plant  in   Marquette  is  reported   to  be   under  consideration. 

WINSLOW,  NEB. — An  electric  street-lighting  system  is  being  installed 
in  Winslow.  The  power  plant  is  to  be  located  in  the  garage  owned  by 
William  Brandert.  The  town  officials  have  cooperated  with  Mr.  Brandert 
to  secure  electricity  to  light  the  town.  Tungsten  lamps  will  be  used 
for  lighting  the  streets. 

L.^S  VEGAS,  NEV.— The  Consolidated  Power  &  Telephone  Company 
is  planning  to  increase  the  output  of  its  plant,  which  supplies  electrical 
service  in  this  community.  Orders  have  already  been  placed  for  a 
portion  of  the  new  machinery.  Frank  A.  Clark  is  president  of  the 
company. 

KEENE,  N.  H. — The  Public  Service  Commission  has  authorized  the 
Keene  Gas  &  Electric  Company  to  acquire  $70,000  of  the  common  stock 
and  $70,000  of  the  preferred  stock  of  the  Ashuelot  Gas  &  Electric  Com- 
pany, and  has  approved  of  the  lease  of  the  Ashuelot  Gas  &  Electric  Com- 
pany to  the  Keene  Gas  &  Electric  Company.  The  .Ashuelot  Gas  &  Elec- 
tric Company  has  been  granted  permission  to  supply  electricity  in  the 
towns  of  Marlborough,  Swansey  and  Winchester. 

GARFIELD,  N.  J. — ^The  Borough  Council  has  abandoned  the  propo- 
sition to  establish  a  municipal  electric-light  plant  for  the  present.  Re- 
ports submitted  by  engineers  show  that  the  cost  of  building  a  plant  to 
meet  the  demands  of  the  borough  would  be  about  $46,000.  Several 
months  ago  bonds  to  the  amount  of  $25,000  were  voted  to  build  a  munici- 
pal plant. 

NEWARK,    X.    J.— The    contract    for    furnishing    lighting    fixtures    for 


the  Central  High  School  has  been  awarded  to  R.  C.  Heather  &  Company, 
at  $4,700,  and  that  for  supplying  lighting  fixtures  for  the  Cleveland 
School   to  Jaehne  &   Company,   for  $1,880. 

CUTTER,  N.  M.— The  Vanadium  Mines  Company  is  reported  to  be 
considering  plans  for  the  installation  of  an  electric  power  plant  neai 
Cutter.  W.  A.  Bonitz,  of  Pittsburgh,  Pa.,  is  said  to  be  interested  in  th« 
project.     The  cost  of  the  proposed  plant  is  estimated  at  about   $20,000. 

DEMING,  N.  M.— The  installation  of  a  large  hydroelectrij 
power  plant  on  the  Gila  River,  65  miles  north  of  Deming,  and  th 
erection  of  electric  transmission  lines  from  the  plant  to  Deming 
through  the  Mimbres  Valley  to  supply  electricity  for  operating  pumpi 
plants  for  irrigation  purposes  and  other  industries  is  being  promoted  b; 
H.  E.  Johnson  and  R.  H.  Bouldare,  of  Silver  City,  N.  M.  The  pow( 
site  is  located  on  the  east  fork  of  the  Gila  River.  The  first  developme: 
will  be  a  IS-ft.  timber  dam.  The  power  diversion  dam  will  be  a  30-f 
dam  where  the  flow  of  the  river  is  100  second-ft.  without  any  stora] 
The  cost  of  the  entire  project  is  estimated  at  $1,200,000,  and  it  will 
quire  from  two  and  one-half  to  three  years  to  complete.  The  cost  of  t 
first  development  is  estimated  at  from  $300,000  to  $350,000 

BINGHAMTON,  N.  Y.— Mayor  J.  J.  Irving  has  signed  the  ordinance^ 
authorizing  the  city  clerk  to  communicate  with  the  New  York  State 
Conservation  Commission  for  the  purpose  of  having  a  representative 
sent  to  Binghaniton  to  ascertain  tlie  amount  of  water-power  to  be  ob< 
tained  from  the  Susquehanna  and  Chenango  Rivers  with  the  possibilit 
of  utilizing  it  for  a  municipal  lighting  plant,  a  sewage  plant  and  othi 
proposed  public  utilities. 

LE  ROY',  N.  Y.— The  Town  Bpard  has  granted  the  Le  Roy  Hydraui 
Electric  &  Gas  Company  a  franchise  to  erect  and  maintain  transmissi< 
lines  for  the  distribution  of  electricity  for  lamps,  heat  and  motors  in  ] 
Roy.  It  is  understood  that  the  company  also  proposes  to  supply  eU 
trical    service   in   the  towns   of   Stafford    and    Bergen. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  Arthur  J.  O'Keefe, 
commissioner  of  bridges.  Department  of  Bridges,  13  to  21  Park  Row, 
New  York,  N.  Y'.,  until  Dec.  14,  for  furnishing  and  erecting  one  duplex, 
two-stage,  motor-driven  air  compressor  at  the  Williamsburg  Bridg 
the  borough  of  Brooklyn.  Blank  forms  and  specifications  ma; 
obtained  at  the  office  of  the   Department  of  Bridges. 

NEW  YORK,  N.  Y.— Bids  wiU  be  received  at  the  office  of  the  s 
\  ising  architect.  Treasury  Department,  Washington,  D.  C,  until  De 
for  wiring,  etc.,  in  the  United  States  court  house.  New  York,  > 
James  Knox  Taylor  is  supervising  architect. 

ROCHESTER,  N.  Y.— The  contract  for  rewiring  the  old  building  at 
the  Rochester  State  Hospital  has  been  awarded  to  the  Rochester  Elec- 
tric Motor  Company,   of   Rochester,   at   $6,350. 

ASHEVILLE,    N.    C— The   Aluminum   Company   of    America,    of   Pitts- 
burgh,   Pa.,   is   reported   to  be  interested  in   a  water   development   0 
Little  Tennessee  River  Gap,  west  of  .\sheville.  for  which  surveys  are  now 
being  made. 

ROCKINGHAM,  N.  C— A  deal  has  been  closed  whereby  the  Yadkin 
River  Power  Company  has  purchased  the  municipal  electric-light  plant 
in  Rockingham  for  a  consideration  of  $15,000.  This  secures  for  the 
company  the  Blewitt  Falls  plant,  including  water  rights,  dam,  power 
house   and   transmission   lines. 

DAYTON,  OHIO. — .\  company  has  been  organized  in  Toledo  for  the 
purpose  of  harnessing  the  Big  Miami  River  at  Woodsdale,  Ohid,  be- 
tween Hamilton  and  Middletown  to  develop  power  to  operate  a  large 
electric  plant.  The  company,  which,  it  is  said,  includes  Hamilton,  Mid- 
dleton  and  New  York  capitalists,  contemplates  the  erection  of  a  28-£t. 
dam  on  the  Miami  River  and  a  large  electric  generating  plant,  whick 
will  involve  an  expenditure  of  about  $547,000.  The  Russell  Company, 
of  Dayton,  Oliio,  it  is  reported,  will  finance  the  project. 

DELPHOS.  OHIO.— The  Delphos  Home  Telephone  Company  has  in- 
creased its  capital  stock  from  $30,000  to  $50,000. 

GREENVILLE,  OHIO.— The  Greenville  Electric  Light  &  Power  Com- 
pany has  been  granted  a  franchise  by  the  County  Commissioners  to  erect 
and  maintain  electric  transmission  lines  along  certain  roads  in  the  coun- 
try for  a  period  of  twenty-five  years,  with  a  view  of  supplying  electricity 
in  the  villages  of  West  Manchester  and  Lewisburg.  The  company  has 
secured  franchises  to  supply  electrical  service  in  these  villages. 

MARTIN'S  FERRY',  OHIO.— The  Board  of  Control  has  awarded  the 
contract  for '  the  new  arc  lamps  for  street  lighting  to  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa.,  at  $1,325.  The 
contract  calls  for  a  fifty-arc  lamp  system  with  the  installation  of  twenty- 
five  lamps.  The  new  lamps  will  be  erected  in  the  central  part  of  the 
city  and  the  old  lamps  will  be  removed  to  new  location  in   the  outskirts. 

SOUTH  VIENNA,  OHIO'.— The  Village  Council  has  awarded  con- 
tracts for  machinery  for  the  municipal  electric-light  plant  as  follows: 
To  the  Foos  Gas  Engine  Company,  of  Springfield,  Mass.,  for  a  35-hp  gas 
engine,  oil  to  be  used  as  fuel,  and  to  the  Western  Electric  Company  for 
a  25-kw  generator.  The  street-lighting  system  will  consist  of  forty 
lamps.  Charles  C.  Hubble,  of  the  Hubble  Engineering  Company,  of 
Columbus,  Ohio,  will  have  charge  of  construction  of  the  plant. 

TOLEDO,  OHIO.— Mayor  Whitlock  and  the  executive  heads  of  the 
city  departments  will  consider  plans  for  a  high-pressure  water-system 
pumping  station,  with  a  view  of  having  it  serve  as  a  basic  unit  toward 
llie  establishment  of  a  municipal  electric-light  and  power  plant  to  gen- 
purposes.       Superintendent    Goodwillie 
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ha:>  been  instructed  to  prepare  full  data  as  to  the  requisites  of  a  high 
pressure  plant.  The  Toledo  Railway  &  Light  Company  has  submitted  a 
proposition  offering  to  supply  electrical  power  to  operate  a  high-pressure 
system  at  $12,000  per  year  service  charge  and  2  cents  per  kw-bour  ad- 
ditional  for  energy  actually   used. 

OKLAHOMA  CITY,  OKLA.— The  city  clerk  has  been  instructed  10 
advertise  for  bids  for  the  installation  of  an  electrolytic  sewage-disposal 
plant  at  Packington. 

WOODWARII.  OKl-A.— Judge  Cottcral  of  the  United  States  court  has 
rendered  a  decision  in  the  case  of  the  Woodward  Cotton  Company 
against  the  city  of  Woodward,  involving  the  issuance  of  electric-light 
bonds  by  the  city,  which  sustains  the  city's  right  to  issue  the  bonds  and 
to  build  an  electric-light  plant.  The  Woodward  Cotton  Company  has  a 
contract  for  lighting  the  city  and  attempted  to  restrain  the  city  from 
building  the  municipal  plant. 

CUR\ALLIS,  ORE.— Plans  are  being  considered  by  the  Portland. 
Eugene  &  Eastern  Railway  Company  for  the  construction  of  an  electric 
railway  from  Monroe  to  Corvallis.     L.  Welch  is  general  manager. 

PORTLAND,  ORE. — Plans  are  being  considered  by  the  Port  of  Port- 
land Commission  for  the  installation  of  an  electric-lighting  plant  on  the 
tugboat    Wallula. 

PRINKVILLE,  ORE. — Plans  are  being  considered  by  Louis  Gerlinger, 
Jr.,  manager  of  the  Salem,  Falls  City  &  Western  Railway  Company,  it  is 
reported,  for  the  construction  of  an  electric  railway  from  Metolius  to 
Prineville. 

PANAMA. — The  contract  for  complete  hydraulic  power  equipmer.t  for 
the  hydroelectric  plant  at  Gatun  in  connection  with  the  Panama  Canal 
has  been  awarded  to  the  Pelton  Water  Wheel  Company,  of  San  Fran- 
cisco, Cal.  The  equipment  will  consist  of  three  3600-hp,  vertical-shaft 
Pelton-Francis  turbines,  operating  under  75-ft.  head  at  250  r.p.m.  for 
driving  General  Electric  steam-lurbinc-type  generators:  three  pipe  lines, 
each  10  ft.  6  in.  in  diameter  by  approximately  300  ft.  long;  Pelton  oil- 
pressure    waterwheel    governors   and    headgates, 

CHESTER,  PA. — The  City  Council  has  awarded  the  contract  for  street- 
lighting  to  the  Beacon  Light  Company  for  a  period  of  live  years.  Under 
the  terms  of  the  franqjiise  the  company  is  to  supply  arc  lamps  at  $75 
each  per  year;  16-cp  incandescent  lamps  at  $10.50  per  lamp  per  year; 
SO-watt  tungsten  lamps  at  $19  each  per  year;  60-watt  tungsten  lamps  at 
$21  per  lamp  per  year;  80-\vatt  tungsten  lamps  at  $25  each  per  year,  and 
100-watt  tungsten  lamps  at  $29  each  per  year.  The  price  for  arc  lamps 
is  $5  less  than  under  the  present  contract.  There  are  313  lamps  now 
in  use. 

PHILADELPHIA,  PA.— Sealed  bids  will  be  received  until  Dec.  11  by 
'Henry  Clay,  director  of  public  safety,  Room  215,  City  Hall,  Philadel- 
phia, Pa.,  for  furnishing  electric  arc  lamps  for  the  year  1912.  Proposal 
blanks  and  specifications  and  all  information  may  be  secured  at  Room 
610.  City  Hall.  Philadelphia,  Pa. 

PITTSTON,  PA. — A  new  electric-light  company,  to  be  known  as  the 
Garden  City  Electric  Company,  has  applied  to  the  Town  Council  of 
West  Pittston  for  a  franchise  to  install  and  operate  an  electric-light  sys- 
tem in  West  Pittston.  The  Crosstown  Street  Railway  Company  has  also 
applied  for  a  franchise  to  construct  and  operate  an  electric  railway  in 
West  Pittston. 

ROYERSFORD,  PA. — At  an  election  held  recently  the  proposition  to 
appropriate  $30,000  for  the  installation  of  a  municipal  electric-light  plant 
was  carried. 

SPRING  CITY,  PA. — The  contract  for  erecting  a  power  house  and 
laundry  for  the  State  Institution  for  Feeble-Minded  and  Epileptics,  in 
Spring  City,  has  been  awarded  to  John  R.  Wiggins  Company,  of  Phila- 
delphia, Pa. 

STATE  COLLEGE,  PA. — The  Board  of  Trustees  of  Pennsylvania 
State  College  has  authorized  two  new  buildings.  This  provides  for  a 
new  unit  to  the  engineering  building,  50  ft.  x  100  ft.,  which  will  house 
the  cement-testing  laboratories,  the  high-tension  electrical  apparatus 
and  the  stock-rooms  for  the  engineering  departments. 

SUNBURY,  PA. — Negotiations  have  been  closed  whereby  the  North- 
umberland County  Gas  &  Electric  Company  will  take  over  the  plant  and 
holdings  of  the  Middle  Creek  Electric  Company.  The  property  includes 
the  water-power  plant,  located  2  miles  south  of  Selinsgrove;  all  land 
purchased  for  dam  purposes,  the  mill  and  water-power  plant  at  Krat- 
lerville,  and  the  large  steam  plants  in  Sunbury  and  Northumberland. 
The  consideration  is  said  to  be  $223,500.  The  Northumberland  com- 
pany now  owns  all  the  gas  and  electric  plants  in  Sunbury,  Selinsgrove, 
Northumberland  and  Milton.  It  also  has  a  lease  on  the  Lewisburg  plant 
for  a  term  of  ninety-nine  years,  and  an  option  on  the  property  of 
the   Middleburg   Light,  Heat  &  Power  Company. 

ABERDEEN.  S.  D.— Frank  F.  Fowle,  of  Chicago.  111.,  electrical  engi- 
neer, engaged  by  the  City  Commissioners  to  investigate  the  local  electric- 
light  and  power  plant,  owned  by  the  Aberdeen  Light  &  Power  Company, 
has  submitted  his  report.  In  the  report  Mr.  Fowle  strongly  advises 
against  granting  a  franchise  to  a  second  company,  if  the  present  com- 
pany manifest  a  disposition  to  "make  good,"  on  the  ground  that  there 
is  not  sufficient  patronage  for  two  competing  companies  in  a  city  the 
size  of  Aberdeen.  He  suggests  many  improvements  to  the  plant  in  order 
to  enable  the  company  to  give  satisfactory  service,  and  suggests  that 
three  months   is  sufficient  time  to  make   the  necessary   inprovements. 

MENNO,  S.  D. — The  installation  of  an  electric-light  system  in  Menno 
is  reported   to   be   under   consideration. 


\\  .\K0N1).\,  S.  D.— .\  company  has  been  organized  by  local  citizens 
under  the  name  of  the  Wakonda  Light,  Power  &  Heating  Company  for 
the  purpose  of  installing  a  plant  in  Wakonda. 

COOKE\TI.LE,  TENN.— The  proposition  to  issue  $30,000  in  bonds  for 
extensions  and  improvements  to  the  cicctric-light  plant  and  water-works 
system  is  reported  to  have  been  carried  at  an  election  held  recently. 

W.WERLY,  TENN.— The  city  has  decided  to  take  over  the  local 
elcctric-ligut  plant,  owned  by  the  Waverly  Electric  Light  Company.  It 
is  proposed  to  replace  the  present  arc-lamp  street-lighting  system  with 
tungsten  lamps.  Bonds  to  the  amount  of  $1,000  have  been  voted  for 
improvements. 

.\BILENE,  TEX.— The  Abilene  Independent  Telephone  &  Telegraph 
Company  is  reported  to  be  contemplating  the  erection  of  a  new  toll  line 
to   Northwest  Texas.     G.   Klotz   is  general  manager. 

.ARKANSAS  PASS,  TEX.— It  is  reported  that  bonds  to  the  amount 
of  $15,000  have  been  voted  for  the  installation  of  an  electric-light  plant 
and    water-works   system. 

C.\RLSBAD,  TEX.— The  contract  for  the  installation  of  an  electric- 
light  plant,  plumbing,  heating  and  water-works  at  the  tuberculosis  colony 
at  Carlsbad  has  been  awarded  to  W.  B.  Krocgcr,  of  San  Antonio.  Tex., 
for  $14,650. 

CLEBURNE,  TEX. — Extensive  improvements  are  contemplated  by  the 
Cleburne  Telephone  Company,  which  will  involve  an  expenditure  of 
about  $50,000  and  include  the  erection  of  10  miles  of  cables  throughout 
the  city  and  new  lines  through  the  county  and  placing  all  wires  under- 
ground in  the  city. 

DALLAS,  TE.X. — Charles  .\.  Mangold  is  promoting  a  project  for  the 
installation  of  an  ornamental  street-lighting  system  on  Houston  Street, 
from  Commerce  Street  to  Dall-Oak  Cliff  viaduct. 

DALLAS,  TEX. — ^John  T.  Witt  has  been  granted  a  franchise  to  con- 
struct an  interurban  electric  railway  from  the  west  bank  of  the  Trinity 
River  to  a  point  in  the  county   10  miles  west. 

GRAPEVINE.  TEX— B.  H.  Yancy  has  purchased  the  property  of  the 
Grapevine  Ice  &  Light  Company.  The  new  owner  is  making  improve- 
ments to  the  plant  and  will  install  another  generator  and  boiler. 

THORNDALE,  TEX.— The  Thorndale  Water  Company  has  changed 
its  name  to  the  Thorndale  Water  &  Light  Company  and  increased  its 
capital  stock  from  $10,000  to  $40,000.  The  company  proposes  to  generate 
and  sell  electricity. 

WICHITA  FALLS,  TEX.— The  City  Council  has  granted  an  extension 
to  the  contractors,  Dobson  &  Gullahorn,  until  February,  1912,  to  com- 
plete the  installation  of  new  machinery  in   the  local  electric-light  plant. 

LEHI,  UTAH. — The  Utah  Lake  Irrigation  Company  is  planning  to 
install  electric  pumping  machinery  on  its  property  near  Saratoga  Springs. 

MURRAY,  UTAH.— The  City  Council  has  decided  to  extend  the 
street-lighting  service  into  the  southwestern  part  of  the  town.  As  soon 
as  plans  and  specifications  are  completed  fifty  lamps  will  be  erected. 
The  Progress  Company  will  supply  electricity  for  maintaining  the  lamps 
at  $1   each  per  month,  making  the  total  cost  $600  per  year. 

FALLS  CHURCH,  V.^. — The  Town  Council  has  passed  an  ordinance 
granting  the  Arlington  Electric  Company  a  franchise  and  has  also  voted 
to  accept  the  proposal  of  the  company  to  furnish  electricity  for  street 
lighting.     It  is  expected  to  have  the  system  in  operation  by  Jan.   1,   1912. 

WINCHESTER,  VA. — Arrangements  are  being  made  by  the  Winches- 
ter &  Washington  Railway  Company  for  the  installation  of  another  large 
turbine  in  its  plant;  the  present  transformers  are  to  be  duplicated.  The 
cost  of  the  proposed  improvements  is  estimated  at  about  $1,000,000. 

ASOTIN,  WASH. — The  Mount  Vernon  Telephone  Company  is  planning 
to  erect  a  telephone  line  to  Asotin,  Wash.,  and  to  the  ranger  headquarters 
near   Dayton. 

BELLINGHAM.  W.ASII.— The  City  Council  has  instructed  City  Engi 
neer  Whitney  to  prepare  plans  and  estimates  for  the  installation  of  a 
municipal  electric-light  plant.  The  city  engineer  in  a  recent  report  to 
the  Council  stated  that  a  plant  of  sufficient  output  to  supply  125  arc 
lamps  could  be  operated  by  power  going  to  waste  at  the  city  pumping 
plant. 

CASTLE  ROCK.  WASH. — Plans  are  being  prepared  by  the  Brown 
Company,  Bailey  Building,  Seattle,  Wash.,  for  a  light  and  power  plant 
and  the  mechanical  equipment  for  the  Castle  Rock  Coal,  Light  &  Power 
Company,  to  be  located  in  Castle  Rock.  The  cost  of  the  work  is  esti 
mated  at  $275,000. 

CASTLE  ROCK,  WASH.— The  Castle  Rock  Light  &  Power  Company, 
recently  incorporated,  has  taken  over  the  property  of  the  Huntington 
Coal  Mining  &  Development  Company  and  will  make  extensive  improve- 
ments to  the  property.  It  is  proposed  to  install  an  electric-power  plant 
at  once,  to  cost  approximately  $10,000.  .About  $25,000  will  be  expended 
on  the  coal  mine.  The  company  is  capitalized  at  $250,000,  and  the  in- 
corporators are:  A.  E.  Braden.  H.  B.  Davis,  and  I.  W.  Selden.  Tke 
headquarters  of  the  company   will  be   located  in   Tacoma. 

CLE  ELU.M,  WASH.- The  Kittitas  Railway  &  Power  Company  has 
engaged  the  Brown  Company,  Bailey  Building.  Seattle,  Wash.,  to  make 
permanent  surveys  for  the  proposed  new  hydroelectric  development  and 
electric  railway  from  this  city  into  the  Cle  EUim  flats,  a  di; 
about  40  miles.     The  cost  of  the  work  is  estimated  at  $1,500,000. 
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GOLOENDALE.  WASH.— Plans  arc  being  considered  by  County  Com- 
niiisicincr  Barnes  (or  the  installation  of  an  electric-light  plant  on  his 
ranch,   located  on   Little   Klickitat  Creek,  near  Goldendale. 

PASCO,  WASH. — The  City  Council  has  awarded  a  contract  to  the 
Evans-Dickson  Company,  of  Tacoma,  Wash.,  for  furnishing  and  installing 
eighty-four  ornamental  lamp  sundards,  each  carrying  a  three-lamp  cluster, 
for  $5,980. 

SEATTLE,  WASH.— The  Board  of  Public  Works  has  granted  the 
Seattle,  Renton  &  Southern  Railway  Company  permission  to  construct 
an  electric  railway  on  Fifth  Street,  between  Main  and  King  Streets,  and 
also  for  the  construction  of  a  double-track  line  near  Kenyon  Street. 
The  company  is  also  making  improvements  to  its  railway  between  Rainer 
Beach   and   Taylor's    Mill. 

SEDRO  WOOLLEY,  WASH.— The  State  Board  of  Control  has 
awarded  the  contracts  for  construction  of  the  proposed  power  plant  at 
the  N'orthern  Hospital  for  the  Insane  at  Sedro-Woolley  to  the  Eckliart 
Heating  4  Plumbing  Company,  at  $34,920;  the  contract  for  electrical 
work  was  awarded  to  the  Standard  Engineering  Company,  of  Seattle, 
Wash.,  for  $2,650.  Saunders  &  Lawton,  of  Seattle,  Wash.,  are  the 
architects. 

SPOKANE,  WASH. — Preparations  are  being  made  to  install  a  com- 
pressor and  mill  at  the  Amazon-Manhattan  mine  in  the  Sunset  district 
near  Wallace  as  soon  as  the  transmission  line  of  the  Washington  Power 
Company,  which  is  to  extend  up  Nine  Mile  Creek,  is  completed. 

TACOMA,  WASH.— The  Great  Northern  Railway  Company  is  plan- 
ning to  build  a  large  d,im  in  the  gorge  of  the  Chelan  River,  which  con- 
nects L,ike  Chela  with  the  Columbia  River,  where  it  is  estimated  that 
100.000  hp  can  be  developed.  The  proposed  dam  will  be  200  or  300  ft. 
high,  depending  on  the  site  used. 

VVEX.VTCHEE,  WASH.— The  City  Council  is  reported  to  be  consider- 
ing the  installation  of  a  fire-alarm  system. 

SISTERSVILLE,  W.  VA.— The  Sistersville  Electric  Light  &  Power 
Company  has  awarded  the  contract  for  the  construction  of  the  addition 
to  its  power  plant  in  Sistersville  to  John  J.  Rae,  of  Clarington.  The 
new  building  will  be  45  ft.  by  75  ft.  The  new  equipment  will  include 
two  new  engines  of  the  Westinghouse  type  with  a  rating  of  1000  hp  each 
and  a  new  switchboard.  The  company  is  planning  to  supply  electricity 
to  operate  the  new  electric  railway  now  being  constructed  from  Sisters- 
ville to   Middlebourne. 

HILLSBORO,  WIS— The  installation  of  an  electric-light  system  in 
Hiilsboro  is  reported   to  be  under-  consideration. 

LA  CROSSE.  WIS. — It  is  said  that  damages  to  the  plant  of  the  La 
Crosse  Water  tompany  cannot  be  completed  until  next  spring.  It  is 
understood  that  efforts  to  cash  receivership  certificates  to  repair  the 
damage  have  failed  and  a  5  per  cent  assessment  has  been  made  against 
the  boldholders  to  raise  the  required  amount.  The  damage  to  the  plant 
at  Hatfield  is  estimated  at  about  $200,000.  The  company,  it  is  said,  may 
be  reorganized  during  the  winter.     C.  C.  Smith  is  receiver. 

NEENAH.  WIS. — The  Railroad  Rate  Commission  has  issued  an  order 
requiring  the  Wisconsin  Traction,  Heat  &  Light  Company,  which  fur- 
nishes the  local  service,  to  comply  with  its  order  of  Aug.  4  reducing  the 
rates  on  electricity  for  lamps  and  gas  in  the  city  of  N'eenah  25 
per  cent 

RAYA'ILLE,  WIS. — The  town  officials  have  engaged  W.  H.  Wright, 
civil  engineer,  to  prepare  plans  and  estimates  for  the  installation  of  an 
electric-light  plant,  water-works  and  sewer  systems  in  Rayville. 

SHEBOYGAN,  WIS.— The  K.  Schreier  Brewing  Company  is  reported 
to  be  considering  the  installation  of  additional  electrical  generating  ma 
chinery,  including  a  450-hp  generating  unit,  consisting  of  Corliss  engine 
and  generator  to  supply  energy  for  motors  and  a  30-hp  generator  to 
furnish  electricity  for  lamps. 

UNION  GROVE,  WIS.— The  installation  of  an  electric-light  plant  in 
Union  Grove  is  reported  to  be  under  consideration. 

CALG.\RY,  .\LTA,  CAN. — The  cost  for  the  proposed  extensions  to  the 
municipal  lighting  system  is  estimated  at  about  $175,000.  Most  of  the 
work  will  be  in  Crescent  Heights  and  North  Hill. 

VICTORI.A,  B.  C,  CAN.— An  electric-lighting  plant  will  be  installed 
on  the  new  river  steamer  to  be  constructed  by  the  British  Columbia 
Express  Company.  Plans  are  being  prepared  by  Alexander  Watson, 
shipbuilder. 

VICTORIA,  B.  C,  CAN.— The  City  Council  is  contemplating  extending 
the   cluster   street-lighting   system. 

BRANTFORD,  ONT.,  CAN.— Plans  are  being  considered  by  Mayor 
Armstrong  of  Paris  and  Mayor  Rastall  of  Brantford  regarding  the  sub- 
mission of  by-laws  for  securing  electrical  service  from  the  Hydro- 
electric Power  Commission  in  both  municipalities.  The  agreement  of 
the  city  of  Brantford  with  tne  Cataract  Power  Company  will  expire 
within  a   year. 

COBALT.  ONT..  CAN.— The  Northern  Ontario  Light  &  Power  Com- 
pany, it  is  reported,  has  been  organized  to  take  over  the  properties  of  the 
Cobalt  Power  Company  and  its  subsidiary  companies  and  the  Cobalt 
Hydraulic  Power  Company.  Ltd.  The  companies  furnish  electricity  for 
lamps,  heat  and  motors  in  the  towns  of  Cobalt.  North  Cobalt.  Hailey- 
bury.  Liskenard,  Cochrane  and  Porcupine, 

TORONTO.  ONT.,  CAN.— The  provincial  government  has  granted 
the  Ontario  Hydroelectric  Commission  authority  to  lease  Dams  No.  4  and 


No.  8  on  the  Trent  Canal.  At  Oam  No.  4,  which  is  on  the  Peterborough 
and  Lakefield  division,  it  is  stated  that  about  3000  hp  will  be  developed 
to  supply  electricity  in  Peterborough.  Lakefield  and  immediate  vicinity, 
while  at  Dam  No.  8.  which  is  on  the  Rice  Lake  branch,  5000  hp  will  be 
generated  to  supply  electrical  energy  to  the  lower  districts  of  eastern 
Ontario. 

MONTREAL,  QUE.,  CAN.— The  Canadian  Light  &  Power  Company 
has  acquired  the  controlling  interest  of  the  Saraguay  Light  &  Power 
Company,  of  Montreal.  The  Canadian  company  has  also  taken  over 
the  property  of  the  Central  Light,  Heat  &  Power  Company,  which  has 
a  steam  plant  in  the  commercial  district. 

MONTREAL,  QUE.,  CAN.— The  Cedar  Rapids  Manufacturing  &  Pow- 
er Company  has  applied  for  permission  to  increase  its  capital  stock  from 
$250,000  to  $10,000,000.  Plans  are  being  prepared  by  the  company  for 
the  construction  of  a  hydroelectric  power  plant  at  Cedar  Rapids,  28  miles 
from  Montreal.  The  initial  installation  will  provide  for  25,000  hp.  The 
company  expects  ultimately  to  develop  150,000  hp,  which  it  proposes  to 
dispose  of  in  bulk  to  existing  companies  for  distribution.  D.  Lome  McGib- 
bon  is  president  and  Henry  Redgate  consulting  engineer. 

CULIACAN,  SINALOA,  MEX.—The  Guadalupe  de  Los  Reyes  Min- 
ing Company  is  planning  to  install  an  electric-power  plant  at  its  mines 
near  Culiacan.  The  equipment  will  consist  of  two  gas-producer  engine.'i 
with  a  rating  of  180  hp  each,  a  reserve  gas  generator  and  two  electric 
generators  with  a  rating  of  120  kw.  Salvador  Ugarte,  of  Mexico  City, 
has  the  contract  for  installing  the  plant. 

MONTEREY.  NUEVO  LEON,  MEX.—The  Mexican  Midland  Light  & 
Power  Company,  Ltd.,  of  Montreal,  Can.,  recently  chartered  with  a 
capital  stock  of  $45,000,000,  is  reported  to  have  acquired  the  concessions 
and  other  holdings  of  the  Mexican  Hydroelectric  Company,  which  had  its 
headquarters  in  Mexico  City.  The  company,  it  is  said,  will  carry  out  the 
plans  of  the  Mexican  Hydroelectric  Company  for  the  installation  of 
hydroelectric  plants  on  the  Waranjo  River,  in  the  state  of  San  Luis 
Potosi,  and  the  Rio  Blanco,  in  the  states  of  Nuevo  Leon  and  Tamaulipas. 
Besides  the  available  water-power  owned  by  the  company  its  concession 
from  the  federal  government  calls  for  the  construction  of  electric  rail- 
way systems  and  the  erection  of  several  hundred  miles  of  transmission 
lines. 

PACHUCA.  HIDALGO,  MEX.—The  Fuerza  &  Ferrocarriles  Company 
of  Pachuca  has  applied  for  concessions  for  the  construction  of  three 
hydroelectric  power  plants  on  the  Tula  River.  The  company  proposes 
to  develop  7900  hp  with  transmission  lines  to  Tula,  Jasso,  Actopan  and 
other  mining  towns  in  that  district.  Theodore  Branderburg  is  general 
manager   of   the  company. 


Personal. 


MR.  ROBERT  LINDSAY,  general  manager  of  the  Cleveland  Electric 
Illuminating  Company,  of  Cleveland,  Ohio,  sailed  from  New  York  Dec.  2 
for  a  month's  vacation  in  southern  waters. 

MR.  J.  H.  SH0EM.4KER,  of  Waterloo,  la.,  has  resigned  as  general 
manager  of  the  Corn  Belt  Telephone  Company  in  order  to  enter  a 
new  field  of  work  not  identified  with  the  telephone. 

MR.  F.  J.  WHITE,  of  the  Okonite  Company,  will  give  a  lecture  on 
Thursday,  Dec.  14,  before  the  Electrical  Engineers  Society  of  Columbia 
University  on  the  subject  of  the  insulation  of  electric  conductors. 

MR.  H.  W.  SMITH,  formerly  of  the  Milwaukee  office  of  the  West- 
inghouse Electric  &  Manufacturing  Company,  has  been  appointed  elec- 
trical engineer  of  the  Cleveland  Construction  Company,  with  headquarters 
for  the  present  at  Michigan  City,  Ind. 

MR.  GEORGE  C.  THORNTON  and  MR.  RICHARD  W.  ALGER  have 
formed  a  partnership  for  the  practice  of  electrical  and  mechanical  engi- 
neering under  the  firm  name  of  Thornton  &  Alger,  with  offices  in  Chat- 
tanooga, Tenn.  Particular  attention  will  be  given  to  the  lighting  of 
modern  buildings  and  consultations  for  electrical  power  plants. 

MR.  R.  M.  JENNINGS,  local  manager  for  the  Oregon  Power  Com- 
pany at  Marbhfield,  Ore.,  has  been  made  manager  of  this  company*s  prop- 
erties at  Eugene  and  Springfield,  Ore.,  to  succeed  Mr.  M.  D.  Spencer, 
who  has  been  placed  m  charge  of  the  gas  and  electric  plants  of  H.  M. 
Byllesby  &  Company  at  Monroe,   Wash. 

MR.  WILLIAM  COALE,  of  the  Sterling  Electrical  Manufacturing 
Company,  and  chairman  of  the  N.  E.  L.  A.  committee  on  light,  heat 
and  ventilation,  was  a  gtiest  of  honor  at  the  first  meeting  of  the  season 
of  the  Sidney  (Ohio)  Manufacturers'  Association,  at  which  he  delivered 
an  address  on  the  subject  of  lighting  by  metallic-filament  lamps. 

MR.  S.  G.  VIGO,  formerly  connected  with  the  contract  department 
of  the  Commonwealth  Edison  Company  of  Chicago,  has  accepted  the 
position  of  power  engineer  for  the  Consumers'  Electric  Light  &  Power 
Company,  of  New  Orleans.  Before  his  departure  Mr.  Vigo  was  enter- 
tained at  a  farewell  luncheon  at  the  Grand  Pacific  Hotel  by  some  of  his 
Chicago  friends. 

.u'R.  C.  K.  G.  BILLINGS  has  resigned  as  a  director  and  chairman 
of  the  board  of  directors  of  the  People's  Gas,  Light  &  Coke  Company, 
of    Chicago.      Mr.    Anthony    N.    Brady,    of    New    York,    was    chosen    to 
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succeed  Mr.  Billings  as  chairman  of  the  board,  and  Mr.  James  F. 
Meagher,  of  Chicago,  was  elected  a  director  to  fill  the  vacancy  caused 
iy  Mr.   Billings'  resignation. 

MR.  \V.  F.  K ICHAR PS.  s^\]^cnn^cn6ent  of  lighting  and  power  for  the 
Toledo  Railway  &  Light  Company,  has  returned  to  the  active  direction 
.'t  his  vlepartment  after  an  enforced  vacation  of  several  months  neces- 
sitated by  a  general  nervous  breakdown  early  in  the  summer.  Mr.  Rich- 
ards went  at  once  to  a  resort  in  northern  Canada,  recuperating  there 
sufficiently  to  return  to  Toledo  in  October,  although  not  taking  up  active 

iuties  again  until   recently. 

U/?.  FR.4NK  R.  COAFES  has  been  elected  president  of  the  Toledo 
Railways  &  Light  Comp.iny.  Toledo.  Ohio.  Mr.  Coates.  who  is  a  gradu- 
ate of  Lehigh  University,  has  been  connected  with  many  of  the  great 
:ailroads  of  the  country  since  his  graduation  in  1890.  From  1900  to 
1904  he  was  chief  engineer  of  the  Chicago  Great  Western  Railway,  since 

\hich  time  he  has  been  associated  with  the  firm  of  Thomas  Phee  & 
'ompany,    contractors,    of    Chicago. 

MR.  HERBERT  LAWS  WEBB  has  been  made  a  director  of  the 
Constantinople  Telephone  Company,  which  takes  over  a  concession  ne- 
,otiatcd   by   Mr.   Webb   for  the  establishment   of  a   general   telephone   sys- 

em — the    first    in    Turkey — embracing    Constantinople    and    adjacent    terri- 

ory.  Among  the  other  directors  of  the  company  are:  Mr.  F.  R.  Welles. 
.  ice-president  of  the  French  Weston  Electric  Company,  and  Mr.  Ernest 
riiurnaucr,   general  manager  of  the   French  Thomson-Houston   Company. 

.\fR.  H.  W.  FULLER,  who  for  a  number  of  years  was  general  man- 
vger  of  the  Washington  Railway  &  Electric  Company,  Washington, 
1'.  C,  has  severed  his  connection  with  that  company,  and,  following 
ihe  lead  of  his  superior.  General  Harries,  has  associated  himself  with 
the  Byllesby  organization.  Mr.  Fuller  has  been  appointed  vice-president 
and  general  manager  of  the  Appalachian  Power  Company,  with  head- 
quarters at  Bluefield.  W.  Va.  This  company,  which  is  controlled  by 
H.  M.  Byllesby  &  Company,  is  engaged  in  developing  a  number  of 
water-power  sites  on   the   New   River. 

MR.  SAMUEL  G.  McMEEN,  of  McMeen  &  Miller,  electrical  engi- 
neers, Chicago,  has  been  elected  president  of  the  Mount  Hood  Railway 
&  Power  Company,  of  Portland,  Oregon.  This  company  has  a  hydro- 
electric development  at  Bull  Run,  with  steam  auxiliary  station  in  Port- 
land. It  will  distribute  electrical  energy  in  Portland  and  near-by  ter- 
ritory. Mr.  McMeen  has  spent  some  years  on  the  Pacific  Coast  in  con- 
nection with  public  utility  enterprises  which  retained  the  services  of  bib 
firm,  and  in  particular  was  for  some  time  vice-president  in  charge  of  the 
Bay  Cities  Home  Telephone  Company,  of  San  Francisco.  His  work  in 
Portland  will  not  make  it  necessary  for  him  to  sever  his  connection  with 
the    firm    of    McMeen    &    Miller. 

,  MR.  ATLEE  H.  TRACY  has  joined  the  Columbus  (Ohio)  staff  of 
E.  W.  Clark  &  Company,  bankers,  of  Philadelphia,  and  is  engaged  in 
commercial  engineering  work  on  hydroelectric  and  railway  properties 
under  Mr.  M.  S.  Hopkins,  consulting  manager  and  engineer.  Mr.  Tracy 
spent  live  years  in  London  and  Manchester  with  the  British  Westing- 
house  company  during  the  electrification  of  the  London  Underground 
Railways,  and  was  in  the  office  of  Mr.  George  Gibbs.  chief  engineer  of 
electric  traction,  Pennsylvania  Railroad,  for  the  six  years  covering  the 
desi^  and  installation  of  the  West  Jersey  and  Seashore  Railroad  and 
the  Long  Island  and  New  York  terminal  electrification.  He  resigned 
last  spring  to  accept,  temporarily,  an  appointment  as  secretary  to  the  de- 
lartraent  of  Water  Supply  and  Electricity.  New  York  City,  under  Com- 
missioner Thompson. 


Obituary. 


MR.  GEORGE  B.  MOFFATT,  a  director  of  the  Electric  Bond  &  Share 
'  umpany.  New  York,  N.  Y.,  and  formerly  president  of  the  Oregon  Elec- 
wic  Railway,  which  he  was  largely  instrumental  in  organizing  in  1906, 
died  in  Portland,  Ore.,  on  Dec.  4  at  the  age  of  fifty-seven  years, 

MR.  JOHN  F.  McGLENSEY,  illuminating  engineer  for  the  Union  Elec- 
tric Light  &  Power  Company,  of  St.  Louis,  died  on  Nov.  IL  Sev- 
eral years  ago  Mr.  McGlensey  was  one  of  the  estimating  engineers  in  the 
contract  department  of  the  Commonwealth  Edison  Company  of  Chicago. 
He  left  that  company  to  become  manager  for  Henry  Newgard  &  Com- 
pany, electrical  contractors  in  Chicago,  and  afterward  joined  forces  with 
Kohler  Brothers,  of  the  same  city.  About  a  year  ago  he  accepted  the 
position  in  St.  Louis  which  be  held  at  the  time  of  his  death.  Mr. 
McGlensey  was  a  man  of  high  character,  and  his  death  is  greatly  re- 
gretted by  many  friends. 

PROF.  ENGELBERT  .4RX0LD  died  from  heart  failure  on  Nov.  16 
at  Karlsruhe,  Germany,  after  an  illness  of  a  week.  Professor  Arnold  was 
born  March  7,  1856,  in  Schlierbach,  canton  of  Lucerne,  Switzerland.  He 
studied  from  1874  to  1878  at  the  Institute  of  Technology  at  Zurich  and 
then  for  several  years  was  engaged  in  practic-1  engineering  work,  one  of 
his  positions  being  with  the  Maschinenfabrik  Heim  at  Offenbach.  During 
the  years  1880  1891  he  was  instructor  at  the  Institute  of  Technology  at 
Riga,  Russia,  and  at  the  same  time  in  charge  of  the  engineering  depart- 
tnent  of  the  Russian-Baltic  Electrochemical  Company.  Later  he  was 
chief  engineer  of  the  Oerlikon  Company  in  Switzerland.  In  1894  he  was 
called  as  professor  to  the  Institute  of  Technology  at  Karlsruhe.  This 
chair  he  occupied  for  almost  two  decades.  In  1905  he  was  made  a  private 
councilor,   .nnd    in    1906   received   the    honorary   degree    of   doctor-engineer 


from  the  Institute  of  Technology  of  Hanover.  During  1906-1907  he  was 
rector  of  the  Institute  of  Technology  at  Karlsruhe.  Among  his  many 
contributions  to  technical  literature  arc  books  on  armature  winding  of 
direct-current  machines  (1890),  working  drawings  of  alternating-current 
dynamos  (1899)  and  direct-current  machines,  besides  five  volumes  on 
alternating-current   eugineering,    all    published   in    German. 

MR.  ALDEN  M.  YOUNG,  well  known  in  electric-lighting  circles,  died 
in  New  York  on  Dec.  3.  He  was  born  at  Hadley,  N.  Y.,  Sept  6, 
1853,  and  after  leaving  school  entered  the  telegraph  business,  filling  po- 
sitions successively  at  Saratoga. 
Albany,  Syracuse,  Bufl^alo  and  New 
York.  In  1878  he  organized  the 
telephone  exchange  at  Waterbury, 
Conn.,  and  in  1890  he  built  Water- 
bury's  first  electric-light  station. 
He  then  organized  the  Waterbury 
Traction  Company  and  later 
merged  it  ftith  the  lighting  com- 
pany. About  the  same  time  he 
also  founded  the  New  England 
Engineering  Company  and  con- 
tributed largely  to  the  successful 
introduction  of  lighting  and  rail- 
way plants  in  several  New  England 
cities.  His  work  as  an  organizer 
in  Waterbury  and  in  connection 
with  the  v.irious  other  enterprises 
in  which  he  was  the  guiding  spirit 
attracted  much  attention  both  in 
financial  and  electrical  circles.  He 
later  came  to  New  York  and  helped 
ALDEN    M.    YOUNG.  to      Organize      the      Kings      County 

Electric  Light  &  Power  Company, 
of  Brooklyn.  At  the  1898  Chicago  convention  of  the  National  Electric 
Light  Association  Mr.  Young  was  elected  president  of  that  body, 
succeeding  Mr.  Samuel  Insull.  Early  in  life  Mr.  Young  became  asso- 
ciated with  Mr.  A.  N.  Brady  and  other  financiers  in  many  enterprises, 
and  at  the  time  of  his  death  was  associated  with  the  following  public- 
service  corporations  either  as  an  executive  officer  or  as  a  director:  Al- 
bany &  Hudson  Railroad  Company,  American  Gas  &  Electric  Company. 
Connecticut  Power  Company,  Connecticut  Railway  &  Lighting  Com- 
pany, Corning  Gas  &  Electric  Company,  Dayton  Lighting  Company, 
Edison  Electric  Illuminating  Company  of  Brooklyn,  Electric  Bond  & 
Share  Company,  Fairmont  &  Clarksburg  Traction  Company,  Kings 
County  Electric  Light  &  Power  Company,  New  London  Gas  &  Electric 
Light  Company,  Northern  Westchester  Lighting  Company,  Norwich  Gas 
&  Electric  Light  Company,  Rockville  Gas  &  Electric  Company  and  the 
Stamford  Gas  &  Electric  Company.  He  was  also  a  director  of  the  National 
Carbon  Company  and  the  Consolidated  Engine  Stop  Company  and  presi- 
dent of  the  New  England  Engineering  Company  and  other  industrial 
enterprises.  Mr.  Young  was  in  business  with  his  son-in-law,  Mr.  M.  J. 
Warner,  under  the  firm  name  of  Young  &  Warner,  manufacturers  of 
railroad  supplies,  at  30  Church  Street.  New  York.  The  deceased  is 
survived   by   a  widow   and   four  married   daughters. 


Trade  Publications. 


DIRECT-CURRENT  MOTORS.— Bulletin  No.  33  issued  by  the  Peer- 
less Electric  Company,  Warren,  Ohio,  describes  in  detail  the  features 
of  design  and  construction  as  well  as  the  adaptability  of  its  direct- 
current  motors  for  all  classes  and  conditions  of  service.  Bipolar  types 
are  built  in  sizes  ranging  from  1/30  hp  to  1  hp,  and  multipolar  types 
in   ratings  ranging  from   1/4  hp  to   35   hp. 

ORNAMENTAL  STREET  LIGHTING.— The  Sterling  Electrical  Man- 
ufacturing Company,  Warren,  Ohio,  has  issued  an  attractive  treatise 
on  tungsten  street  lighting,  with  construction  and  cost  data,  under  the 
title  "From  Post-Hole  to  Lights  On."  The  company  manufactures 
only  tungsten  lamps,  but  for  the  convenience  of  the  consumer  has  col- 
lected data  pertaining  to  poles,  ornamental  metal  standards,  glassware, 
conduits,  transformers,  etc.,  which  go  to  make  up  the  complete  equip- 
ment. The  information  is  of  immediate  benefit  to  municipalities,  business 
men's  clubs,  boards  of  trade  and  others  contemplating  the  establishment 
of    ornamental    street-lighting   systems. 


BUSINESS  NOTES. 


I1.\K\EY  S.  TONKS.  secretary  of  the  Ornamental  Lighting  Pole 
Company,  announces  the  removal  of  the  company's  New  York  office 
from  90  West  Street  to   17  Battery   Place. 

PEERLESS  ALTERXATIXG-CURRENT  MOTORS— The  Peerless 
Electric  Company,  Warren,  Ohio,  announces  a  1912  line  of  small  alter- 
nating-current motors  ranging  in  rating  from  1/12  hp  to  H  hp. 

FRANK  B.  COOK,  of  Chicago,  manufacturer  of  telephone  accessories, 
is  about  to  remove  his  factory  from  that  city  to  Zion  City,  III.,  where  it 
will  occupy  one  of  the  huildings  formerly  used  by  the  colony  of  John 
-Mexander   Dowic. 
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UNITED  STATES   PATENTS  ISSUED  NOV.   28.    1911. 
[Prepared   by   Robert    Starr   Allyn,    16   Exchange   Place,   New   York.] 

1.009.731.  METHOD  OF  FORMING  ELECTRIC  CABLES  AND  AP- 
PARATUS THEREFOR;  H.  \V.  Fisher.  Pittsburgh,  Pa.  App.  filed 
Oct.  21,   1910.     ^Applying  the  insulating  compound. 

1.009.-32.  MACHINE  FOR  COVERING  ELECTRICAL  CONDUC- 
TORS; H.  W.  Fisher.  Pittsburgh,  Pa.  App.  filed  March  20.  1911. 
Winding  on  the  covering  in  the  bath. 

1.009.748.  SWITCHING  DEVICE  FOR  ELECTRICAL  CIRCUITS; 
J.  D.  Hilliard  and  C.  E.  Parsons,  Albany,  N.  Y.  App.  filed  Aug. 
22.   1906.     Oil-break  solenoid-operated  switch. 

1.009.762.  TELEPHONE  SYSTEM:  R.  H.  Mason,  Elyria.  Ohio.  App. 
filed  May  29,  1907.  "Measured  service"  system  with  meters  con- 
trolled by  the  cord  circuit. 


1,009,731. — Method   of   Forming   Electric  Cables  and   Apparatvis   Therefor. 

1.009,767.     SHOE    FOR   THIRD-RAIL    ELECTRIC    CARS;    L.    A.    Mc 

Coubrie   and   C.    F.    Raydure,   Philadelphia,  Pa.      App.   filed  April   24. 

1?09.       Removable     contact     piece.       Improvement     on     Patent     No. 

985,430. 
1,009,788.     DYNAMO-ELECTRIC  MACHINE;  H.  H.  Ralston.  Norwood. 

Ohio.      App.    filed    Sept.    14,    1905.      Slotted    commutator    section    to 

receive  the  connectors. 

1,009,798.  PRODUCING  MUSICAL  TONES;  M.  L.  Severy  and  G.  B. 
Sinclair,  Arlington  Heights  and  Medford,  Mass.  App.  filed  Feb.  19, 
1910.      Electromagnetically    operated   strings. 

1,009,810.  INSULATOR;  T.  H.  Watkins.  Wakpala,  S.  D.  App.  filed 
June  21.   1911.     A  wire. holding  plate  is  sprung  in  a  socket. 

1,009,813.  TELEPHONE  SYSTEM;  H.  G.  Webster,  Chicago,  III.  App. 
filed    March    7,    1907.      Party-line,   common-battery,    lock-out    type. 

1,009,831.  ELECTRIC  DISTRIBUTION;  J.  J.  Creveling,  New  York, 
N.  Y.  App.  filed  Feb.  2,  1909.  Compensating  generator  and  stor- 
age-battery   lighting    regulation. 

1,009,834.  ELECTROTHERMAL  SWITCH;  J.  Erickson,  Chicago,  111. 
App.  filed  -May  9.  1906.  A  stationary  terminal  and  a  movable  fusi- 
ble disk   for  providing  new   contact   positions. 

1.009.939.  MANUFACTURE  OF  VAPOR  ELECTRIC  APPAR.^TUS, 
P.  H.  Thomas,  East  Orange,  N.  J.  App.  filed  May  25,  1904.  Auxil- 
iary mercury-sealed  chamber  for  facilitating  formation  of  the  vacuum. 

1.009.940.  VIBRATOR  BOX;  H.  C.  Thomson,  Boston,  Mass.  App. 
filed    Jan.    27,    1910.      For    internal    combustion    motor-ignition    work. 

1,009951.  ELECTRIC  DYNAMO  AND  MOTOR;  E.  J.  Armstrong, 
Erie.    Pa.      App.    filed    Dec.    18.    1909.      Air    cooled    with    dust    filter. 

1,009,969.  IGNITER  FOR  GAS  LAMPS;  F.  W.  Hill,  Chatham,  Pa. 
App.   filed   March    16,    1910.      For   acetylene    lamps   on   automobiles. 

1,010.001.  ELECTRODE  COVER  FOR  ELECTRIC  FURNACES;  J. 
L.  K.  Snyder,  Cleveland,  Ohio.  App.  filed  Sept.  5,  1911.  The  cov- 
er forms  an  adjustable  electrode. 

1,010.011.  SECTIONAL  INSULATOR;  A.  O.  Austin,  Barberton,  Ohio. 
App.  filed  Dec.  15.  1909.  Flanged  insulator  units  and  tubular  spacers 
for   high-tension   cables. 

1.010.025.  ELECTRIC  REGULATION;  J.  L.  Creveling,  New  York. 
N.  Y.  App.  filed  July  27,  1910.  Generator-storage-battery  lighting 
system    with   carbon    resistors   automatically    governed. 

1,010,058.  ALARM  DEVICE  FOR  LUBRICATORS;  F.  Lemann,  Posen, 
Germany.  App.  filed  Dec.  29,  1910.  A  float  in  the  oil  cup  to  move 
contacts. 

1,010,069.  KNIFE  SWITCH;  H.  L.  Peat,  St.  Louis,  Mo.  App.  filed 
July  3,   1911.     Fuse  may  be  above  or  below  the  blade. 

1,010.077.  STRAIN  INSULATOR;  W.  Schaake,  Pittsburgh,  Pa.  App. 
filed  Jan.   26,    1910.      Wood-bar  construction   adjustable   in   length. 

1,010.083.  TRANSFORMER;  H.  C.  Soule,  Wilkinsburg.  Pa.  App.  filed 
Jan.  10.  1908.  Circular  coil-core  type  with  adjustable  means  for  se- 
curing the  assembled   windings  to  the  core. 

1,010,092.  SMOOTHING  IRON;  T.  G.  Thomas,  Houston,  Tex.  App. 
filed  May  4,  1911.  The  body  is  of  transparent  glass  with  elearic 
lamps   inside. 

1,010.096.  OVERHEAD  STRUCTURE  FOR  ELECTRIC  RAILWAYS; 
T.  Vamey,  Pittsburgh,  Pa.  App.  filed  Oct.  13.  1909.  Auxiliary 
contact  member  for  a  gap  in  a  trolley  as  on  a  drawbridge. 

1.010,111.     DRIVING  MECHANISM;  G.  L.  and  F.  E.  Baker,  Royal  Oak. 


1.010.118.  COMMUTATOR  BRUSH;  J.  L.  Grouse,  New  York,  N.  Y. 
.App.  filed  Feb.  6.  1906.  The  conductor  plate  has  a  resilient  pin 
expanded   into   a    hole   in   the   carbon   brush. 

1.010.119.  GAS-LIGHTING  DEVICE:  J.  H.  Crowner,  Ottumwa,  la. 
App.   filed    E>ec.    8,    1910.      Counterbalanced   sparker. 

1.010.125.  CURRENT  TAP;  H.  L.  DeZeng.  Philadelphia.  Pa.  App. 
filed   May   24.   1910.     A   plug  and  two-part  sleeve  and  lamp  socket. 

1.010.126.  DYNAMO-ELECTRIC  MACHINE;  W.  A.  Dick,  Pittsburgh, 
Pa.  App.  filed  Dec.  31,  1908.  Air-cooled  field  and  coil  construc- 
tion. 

1.010.134.  COOLING  DEVICE  FOR  ELECTRIC  APPARATUS;  C.  Le 
G.  Fortescue.  Wilkinsburg,  Pa.  App.  filed  Nov.  6,  1908.  Casing  for 
transformer    with    means    for    circulating   cooling   fluid. 

1.010.135.  ALTERNATING-CURRENT  MOTOR;  V.  A.  Fynn,  London, 
England.  App.  filed  Feb.  24,  1910.  Laminated  rotor  with  squirrel- 
cage   and    commuted    windings    and    a    magnetic   bridge. 

1.010.165.  INCANDESCENT  LAMP;  M.  M.  Merritt.  Middleton,  Mass. 
App.  filed  Feb.  24,  1906.  Has  an  expansion  member  for  fracturing 
the   bulb    when    the   lamp    is    "burned   out,"   thus   preventing   renewal. 

1.010.181.  ELECTRIC-CABLE  PROTECTOR;  J.  A.  Sanford,  Jr.,  East 
Liverpool,  Ohio.  App.  filed  July  7.  1911.  A  conducting  shield  on 
the   head   of  an   insulator   to   intercept   a   broken   cross   wire. 

1,010.191.  ELECTRIC  HEATER;  H.  D.  Shelton,  Hughesville,  Mo.  App. 
filed-  Aug.  1,  1910.  A  disk-shaped  heating  unit  to  be  mounted  in 
a    steam    generator. 

1.010.197.  X-RAY  TUBE  AND  VACUUM  CONTROL  THEREFOR: 
II.  C.  Snook  and  G.  H.  White,  Philadelphia,  Pa.  App.  filed  April 
7,  1911.  Switching  mechanism  under  control  of  the  operator  for 
varying  the  vacuum. 

1,010.216.  DYNAMO-ELECTRIC  MACHINE:  C.  H.  Bedell,  Bayonne, 
N.  J.  App.  filed  Oct.  27,  1906.  Sparkless  commutator  of  multipolar 
machines. 

1,010,251.  AUTOMATIC  FIRE  ALARM;  G.  E.  Click,  Carrinpon, 
N.   D.     App.    filed  July   8.    1909.      Heat-expansible  mercury   container. 

1.010,263.     SYSTEM  OF  CONTROL  FOR  ELECTRIC  MOTORS;  H.  D. 
James,   Pittsburgh,  Pa.     App.  filed  Feb.   3,   1910.     Regulating  switches  I 
with  relay  switches  and  interlocking  switches. 

1.010.271.  INDUCTION  METER;  R.  C.  Lanphier,  Springfield,  III.  App.  t 
tiled  Nov.  9,  1910.  Split-phase  type;  arrangement  of  the  series  and  t 
shunt  field  relative  to  the  rotatable  disk. 

1.010.272.  INDUCTION!  METER;  R.  C.  Lanphier,  Springfield,  111.  App. 
filed  March  30,  1911.  Removable  shunt  and  series  coils  of  split- 
phase,    rotating-field    type. 

1,010,278.  UNDERGROUND  ELECTRICAL  TUNCTION  BOX;  S.  J. 
Lisberger  and  C.  J.  Wilson.  San  Francisco,"  Cal.  App.  filed  Feb.  23, 
1911.     Three-phase,  low-voltage,  six-way  junction  bo.x. 

1,010,295.  INCANDESCENT  LAMP;  M.  M.  Merritt,  Middletown,  Mass. 
.\pp.  filed  Feb.  24,  1906.  The  bulb  has  a  weakened  area  so  that 
it   will   break   in   case  an   attempt   is   made  to  "renew"  it. 

1.010.371.  ELECTRIC  TRAIN-CONTROLLING  DEVICE  FOR  RAH, 
WAYS:  R.  T.  and  F.  T.  Jones,  Baltimore,  Md.  App.  filed  Aug.  16, 
1909.      Block   system   using  a   ramp  rail  and  air-brake   operators. 

1.010.372.  TRAIN-CONTROLLING  MECHANISM;  R.  T.  and  F.  T, 
Jo:-.es.  Baltimore,  Md.  App.  filed  May  23,  1910.  Block  system  with  \ 
cab  signal  and  air  brake. 


1,010,011 — Sectional    Insulator. 


1,010.377.  STORAGE  BATTERY;  H.  H.  Kempf,  New  York,  N.  Y.  ApjJ 
filed  May  13,   1910.     Key-controlled  meter  attachment. 

1,010,402.  ELECTRODE  FOR  ARC  LAMPS;  T.  J.  H.  Dempster,  Sche 
nectady,  N.  Y.  App.  filed  Dec.  10,  1903.  Purified  natural  titanifel^ 
ous   magnetite. 

1,010,404.       APPARATUS      FOR     PRODUCING     NITROGEN 

POUNDS  FROM  CARBIDES;  A.  R.  Frank,  Spandau,  German 
App.  filed  June  8,  1910.  The  carbide  and  the  nitrogen  are  heata 
by  an  electric  resistor. 
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GAINS  IN  EXPORT  TRADE. 

For  both  September  and  October  the  figures  of  export 
trade  are  distinctly  encouraging,  and  the  gross  totals  for 
the  elapsed  portion  of  the  year  are  equally  good.  It  ap- 
pears that  in  September  the  exports  of  electrical  machinery 
were  $658,831,  as  compared  with  $578,246  a  year  ago,  and 
that  the  exports  of  electrical  instruments  and  supplies  were 
$841,769,  as  compared  with  $762,152.  The  same  trend  is 
seen  in  the  data  for  October  just  to  hand.  The  exports 
of  electrical  machinery  were  $583,000,  as  compared  with 
$514,184,  and  of  instruments  and  apparatus  were  $851,650, 
as  compared  with  $780,233.  It  will  be  noted  that  there  are 
fluctuations,  but  that  the  goods  of  smaller  bulk  continue,  as 
for  a  long  time  past,  to  exceed  in  value  the  heavier 
dynamos,  motors,  etc.  The  reason  for  this  is  not  quite 
clear,  and  as  far  as  we  are  aware  the  subject  has  never 
been  investigated  as  a  broad  proposition  by  those  most 
deeply  interested — the  manufacturers.  If  there  were  a 
greater  subdivision  of  the  returns  it  might  be  helpful;  but 
when,  out  of  the  total  of  $851,650  for  instruments  in  Octo- 
ber, we  are  told  that  $58,763  was  for  telephones  and  $6,169 
for  telegraphs,  we  are  certainly  left  in  rather  blind  con- 
jecture as  to  what  the  other  nine-tenths— $786.718— con- 
sisted of,  and  might  vainly  do  a  lot  of  fancy  guessing  on 
the  subject.  Moreover,  it  would  be  interesting  to  know 
if  the  foreign  business  is  widely  distributed  throughout  the 
industry  or  is  confined  in  large  part  to  a  relatively  few 
companies  having  also   European   work.«. 

All  told,  the  figures  for  the  ten  months  this  year  are  in- 
dicative of  a  distinct  revival  in  trade,  of  which,  indeed, 
there  are  now  clearer  proofs  than  were  obtainable  during 
the  spring  and  summer.  The  total  exports  of  electrical 
instruments  for  the  ten  months  of  this  year  are  $8,883,694, 
a  gain  of  more  than  $3,000,000  over  the  corresponding 
period  of  1909  and  $750,000  better  than  that  of  1910.  In 
like  manner  exports  of  electrical  machinery  were  $6,713,063, 
a  gain  of  $1,700,000  over  the  period  in  1909  and  nearly 
$1,000,000  over  1910.  There  can  hardly  be  any  doubt  or 
question  as  to  the  hopeful  meaning  of  such  statistics. 


THE  11,000-KW  BOILERS  OF  THE  DETROIT  EDISON  COMPANY. 

Ever  since  the  early  days  of  the  Detroit  Delray  station. 
when  the  manufacture  of  salt  was  planned  there  as  a  bv- 
product  of  electrical  generation,  this  unusual  plant  has 
presented  many  interesting  departures  in  design  and  opera- 
tion. But  most  recent  and  remarkable  of  these,  as  described 
on  following  pages,  is  the  pioneer  use  at  Delray  of  huge 
water-tube  boilers,  any  one  of  which  is  capable  of  sup- 
plying for  short  periods  steam  turbine  loads  up  to  11,000 
kw.     Each  of  these  great  steaming  units  is  rated  at  2365 
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boiler  hp,  on  the  absurd  and  outgrown  basis  of  10  sq.  ft. 
of  heating  surface  per  hp.  or  30  lb.  of  steam  per  hp-hour. 
Such  a  definition  remains,  of  course,  only  as  a  memento 
of  the  days  of  the  inefficient  non-condensing  engines  and  is 
practically  meaningless  in  discussing  the  steam  consumption 
of  modern  large  turbines  of  the  type  at  Delray,  which  de- 
liver a  kilowatt-hour  on  15  lb.  of  steam.  Boiler  practice. 
loo,  has  advanced  until  the  operation  of  boilers  at  several 
hundred  per  cent  of  their  normal  full  load  on  the  old 
basis  of  10  sq.  ft.  per  hp  is  now  regarded  as  entirely  con- 
servative and  tending  toward  the  highest  efficiency.  The 
Delray  boilers  have  been  tested  up  to  214  per  cent  of  full 
load,  which  is  equivalent  to  generating  steam  at  about 
7  lb.  per  hour  per  square  foot — not  an  excessive  evapora- 
tion for  boilers  in  modern  practice.  Ordinarily  the  Delray 
units,  of  which  there  are  five  erected  and  five  more  to  be 
installed,  carry  6000  kw  to  7000  kw  each.  This  load  in- 
creases to  8000  kw  per  boiler  during  the  peak  periods,  and 
for  short  durations  has  reached  11,000  kw  without  any 
appearance  of  distress.  The  confusion  in  boiler  ratings 
which  makes  possible  such  a  paradoxical  statement  as  the 
foregoing,  that  these  2365-hp  boilers  can  furnish  ll,oco  kw 
at  100  per  cent  overload,  points  to  the  need  for  a  new 
measure  of  boiler  capacity. 

But,  rated  at  2365  hp  or  11,000  kw,  the  Delray  boilers  are 
really  prodigious  units,  as  a  glance  at  their  dimensions  will 
show.  Each  boiler  is  36  ft.  high,  30  ft.  wide  and  28  ft. 
deep,  being  fired  from  both  ends.  The  three  huge  steam 
drums  are  connected  with  the  two  mud  drums  by  no  less 
than  1564  3J4-"n-  tubes.  Each  boiler  has  four  water- 
columns  and  an  even  dozen  safety  valves  designed  to  re- 
lieve pressure  rises  above  the  normal  steam  condition  of 
235  lb.  pressure  and  150  deg.  superheat.  But  more  sig- 
nificant than  the  mere  size  of  these  great  boilers  is  the 
economy  of  performance  which  they  have  revealed,  reach- 
ing efficiencies  probably  higher  than  those  yet  reported  on 
any  other  units  using  coal  containing  a  high  percentage  of 
volatile  matter.  At  normal  rating  these  big  units  showed 
a  combined  thermal  efficiency  of  80  per  cent  (about  89  per 
cent  being  the  maximum  possible  value),  and  this  observed 
efficiency  decreased  only  to  76  per  cent  at  100  per  cent  over- 
load. The  remarkable  economies  obtained  can  hardly  be 
traced  to  exceptional  flue  temperatures  or  any  other  fur- 
nace conditions  differing  materially  from  ordinary  ex- 
perience. But  the  big  units  decrease  the  usual  proportion 
of  radiation  losses,  and  with  their  single  huge  fires  enable 
the  closest  attention  to  be  given  to  but  the  one  bed  which 
is  the  equivalent  of  a  whole  roomful  in  an  ordinary  plant. 
Labor  costs  are  thus  reduced  correspondingly,  and  the 
boiler-room  layout  is  simplified  and  cheapened.  The  boilers 
themselves  cost  less  per  unit  of  rating  than  similar  small 
units.  Difficulties  with  furnace  brickwork  in  the  big  boilers 
have  apparently  been  solved  as  rapidly  as  they  presented 
themselves.  And,  in  answer  to  the  question  which  is  most 
likely  to  rise  in  the  mind  of  the  practical  operator,  one 
may  retort  by  asking  whether  boiler  units  embodying  11,000 
kw  of  steaming  capacity  are  to  arouse  any  serious  fears  of 
"too  much  concentration  of  power"  in  these  days  of 
2^,ooc-kw  turbines  and  generators. 

There   are   other   things   at   Delray   to   interest    the   me- 


chanical man  besides  the  big  boilers.  Differing  from  earlier 
experience  elsewhere,  here  14,000-kw  turbo-generators  are 
ventilated  with  superior  success  directly  from  the  engine- 
room,  their  discharge  ducts  leading  outside  the  building. 
Several  new  9000-kw  turbines  have  their  auxiliaries  motor- 
driven,  steam  being  bled  from  an  intermediate  turbine  stage 
to  heat  the  feed  water.  Closed  heaters  are  used  in  this 
connection,  combined  four-stage  centrifugal  pumps  deliver- 
ing from  the  hot-wells  clear  through  the  heaters  and 
economizers,  and  into  the  boilers  "at  one  fell  swoop."  The 
pressure  systems  of  both  the  oil  and  water  step  bearings 
are  operated  with  a  single  accumulator,  the  two  systems 
being  connected  by  proportional  pistons  which  adjust  all 
variation.  The  high-pressure  steam  fittings  are  of  an  Eng- 
lish gate  type,  little  known  in  this  country,  in  which  the 
steam  passage  at  the  closure  is  constricted  to  one-half  the 
diameter  and  consequently  one-fourth  the  area  of  the  cor- 
responding pipe.  The  valve  gate  is  thus  traversed  at  high 
velocity,  the  steam  regaining  its  pressure  head  on  expand- 
ing into  the  following  cone  chamber.  Such  valves,  it  is 
declared,  are  light,  cheap  in  spite  of  tariff  duty  and  easily 
operated  by  one  man. 


DISTRIBUTION  OF  POWER  IN  LONG-DISTANCE  TELEPHONE  CIRCUITS. 

The  amount  of  power  which  is  developed  in  a  long- 
distance telephone  circuit  is  so  small  that  it  is  commonly 
ignored.  Nevertheless,  it  exists,  and  upon  its  magnitude 
and  distribution  depends  the  practical  success  of  a  telephone 
circuit.  The  telephone  excitation  current  and  power  come  i 
from  the  storage  battery  in  the  telephone  central  station, 
but  the  powder  of  telephonic  speech  has  to  be  developed  in 
the  transmitter  by  the  action  of  the  human  voice.  Up  to 
the  present  time  no  means  has  been  brought  into  service 
for  enhancing  the  power  generated  in  the  microphone  so  I 
as  to  extend  in  this  manner  the  range  of  telephony.  By 
loading  a  telephone  circuit  its  range  can  be  increased  two- 
fold or  threefold.  If  this  is  not  enough,  more  copper  must 
be  used :  but  if  the  microphone  could  supply  the  exciter  cir- 
cuit of  a  generator  driven  by  power  so  as  to  deliver  at  the 
generator  terminals  a  magnified  replica  in  voltage  of  the  I 
speech  currents  through  the  transmitter  the  telephonic  range 
could  be  increased  a  hundredfold  or  more. 

As  has  been  mentioned  in  the  Digest,  some  interesting. 
measurements  are  reported  in  the  Elektrotechnische  Zeit- 
schrift,  by  Herr  F.  Breisig,  on  the  voltage,  current  and] 
power  in  a  simple  telephone  circuit.     In  a  particular  case 
the  power  received  was  50  microwatts,  of  which  9.2,  or  1 
18.4  per  cent,  was  absorbed  by  the  telephone.     By  far  the 
greater  part  of  the  power  absorbed  by  the  telephone  is  con- 
verted as  PR  into  heat  in  the  winding,  and  only  a  smai 
portion  is  available  at  mechanical  power  for  exciting  afl 
vibrations  in  the  cavity  of  the  listener's  ear.     It  is  show! 
that  a  relatively  large  amount  of  power  is  lost  in  the  carbol 
transmitter  during  the  operation  of  listening  and  when  th| 
transmitter  is  out  of  service.     In  fact,  nearly  four  time 
as  much  power  was  absorbed  in  the  resistance  of  the  trans- 1 
mitter  as  was  absorbed  in  the  receiver.     Nevertheless,  it  is  J 
not    worth    while    complicating    the    apparatus    with    auto- 
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niatic  or  senii-autoniatic  switclies  to  introduce  the  trans- 
mitter only  when  talking.  Finger-operated  button  switches 
used  to  be  furnished  at  one  time  for  this  purpose  in  long- 
distance teleplione  sets,  but  they  were  found  to  be  more 
trouble  than  they  were  worth.  A  difficulty  mentioned  in 
the  paper  with  all  such  measurements  is  that  the  telephone 
transmitter  microphone  does  not  maintain  at  all  times  a 
constant  resistance.  Xevertheless.  measurements  of  this 
kind  supply  very  welcome  information. 


REGULATED  AND  PROTECTED  MONOFOLY. 

In  his  recent  address  before  the  X.  V..  L.  A.  section  in 
Chicago  Mr.  H.  M.  Byllesby  said  in  substance  that  public 
opinion  in  this  country  is  rapidly  crystallizing  in  the  idea 
that  a  public  utility  should  be  a  regulated  and  protected 
monopoly.  This  is  no  news  to  those  who  have  been  fol- 
lowing the  trend  of  public  thought  and  legislation,  but  it 
expresses  concisely  a  gratifying  fact.  While  it  is  too 
much  to  expect  that  the  regulation  of  public-utility  com- 
panies in  the  future  will  be  accomplished  altogether  with- 
out friction,  or  that  the  commissions  charged  with  the  re- 
sponsibility of  such  regulation  will  always  be  ideal  in  their 
make-up.  yet  unquestionably  there  is  now  general  recogni- 
tion of  the  principle  that  competition  in  public  utilities  is 
not  a  suitable  means  for  checking  corporate  abuses  and 
is  both  damaging  to  the  capitalist  and  a  general  nuisance 
to  the  public.  While  regulation  of  this  kind  has  been 
properly  provided  for  in  only  a  few  states,  it  is  certain 
that  legislation  providing  for  public-utility  commissions 
will  be  passed  in  a  large  number  of  the  states  during  the 
ne.xt  few  years.  Not  only  is  the  regulation  idea  to  be  ap- 
plied to  public  utilities,  but  the  growing  sentiment  regard- 
ing federal  and  corporation  lawsj  and  the  conduct  of  pres- 
ent industrial  constructions  unqer  proper  regulation  is 
also  becoming  one  of  the  live  questions  of  the  day. 


THE  ADJUSTABLE-SPEED  ALTERNATING-CURRENT  MOTOR. 

The  reasons  usually  advanced  for  selecting  the  direct- 
current  in  preference  to  the  alternating-current  system 
under  modern  industrial  conditions  are  based  on  the 
superior  flexibility  of  the  motor  speed  control  of  the 
former.  .Advocates  of  the  latter  contend  that  the  constant- 
speed  alternating-current  motor  is  a  much  better  machine 
than  the  constant-speed  direct-current  motor,  and  that  since 
by  far  the  larger  number  of  machines  in  use  are  employed 
in  constant-speed  service  it  is  apparent  that  the  choice  be- 
tween the  tw^o  systems  is  to  be  determined  largely  by  the 
merits  of  the  available  types  of  variable-speed  motors.  It 
is  also  pointed  out  that  the  highly  successful  performance 
of  the  single-phase  motor  in  railway  service  furnishes  con- 
clusive evidence  that  for  any  problem  involving  the  use  of 
motors  possessing  "series"  characteristics  alternating-cur- 
rent motors  offer  a  solution  quite  as  satisfactory  as  direct- 
current  motors.  Nevertheless,  when  comparing  the  two 
distinctive  types  of  motors  available  for  adjustable-speed 
service,  it  cannot  be  denied  that  the  modern  direct-current 
motor  is  greatly  superior  to  the  best  alternating-current 
motor  thus  far  developed.  A  point  of  much  interest  in  this 
connection  was  brought  forward  in  a  paper  presented  bv 
-Mr.  Gus  A.  Maier  before  the  American  In.stitute  of  Elec- 


tric^d  Fnginecrs  on  Dec.  8,  namely,  that  an  adjustable- 
speed  alternating-current  motor  can  be  even  inferior  to  the 
direct-current  motor  and  yet  effectively  supplant  the  latter 
machine.  This  condition  is  attributable  to  the  desirability 
of  eliminating  the  economic  necessity  of  employing  direct- 
current  motors  throughout  an  industrial  establishment  be- 
cause a  few  of  the  total  number  must  be  of  the  adjustable- 
speed  type.  The  advantages  attending  the  abolition  of  ap- 
paratus for  transforming  from  alternating  to  direct  current, 
and  the  use  of  a  large  number  of  induction  motors  rather 
than  direct-current  shunt  motors  for  constant-speed  service, 
would,  in  the  opinion  of  the  author,  outweigh  the  relative 
disadvantages  of  the  somewhat  poorer  adjustable-speed 
alternating-current  motor  substituted  for  the  few  adjust- 
able-speed direct-current  motors. 

If  one  were  permitted  to  ignore  the  requirements  of 
commutation  he  could  state  with  some  confidence  that  the 
adjustable-speed  alternating-current  type  of  motor  may  !»■ 
built  and  operated  more  satisfactorily  than  a  motor  of  tlu 
direct-current  type.  This  statement  would  be  based  on  tlu- 
fact  that  the  stationary  transformer  affords  a  convenient 
and  economical  device  for  voltage  variation  which  has  nn 
counterpart  in  direct-current  equipment.  The  lield-mag 
netism  and  armature-voltage  variation  methods  of  speed 
adjustment  can  be  applied  to  alternating-current  commu- 
tator motors  with  results  which  are  identical  with  tho>c 
obtained  with  direct-current  motors.  The  correct  tinu- 
phase  relation  between  the  armature  current  and  the  field 
magnetism  can  be  absolutely  insured  by  impressing  across 
the  field  coils  an  emf  90  time-degrees  displaced  from  the 
emf  impressed  across  the  armature;  that  is,  by  connecting 
the  field  coils  across  one  phase,  and  the  armature  across 
another  phase,  of  a  two-phase  system.  Such  a  motor  can 
be  accelerated  from  rest  with  the  maximum  value  of  torque 
per  armature  ampere  by  the  use  of  a  non-inductive  rheostat, 
such  as  is  employed  with  direct-current  motors,  while  speed 
adjustment  can  be  obtained  by  varying  the  voltage  across 
either  the  field  coils  or  the  armature.  A  disadvantage  of 
this  type  of  motor  resides  in  the  transformer  emf  produced 
in  the  coil  short-circuited  by  the  brush,  which  renders  the 
commutation  unsatisfactory  in  the  simplest  form  of  thi.- 
motor.  Commutation  difficulties  can  be  minimized  by  intro- 
ducing a  counteracting  emf,  or  reducing  the  current  pru- 
duced  in  the  short-circuited  coil  by  internal  or  externa' 
resistance  leads.  Another  method  of  minimizing  the  com 
mutation  troubles  consists  in  introducing  the  electrical 
energy  into  the  armature  inductively  rather  than  con- 
ductively  by  utilizing  the  so-called  repulsion  principle.  In 
the  simple  form  of  the  repulsion  machine,  with  the  energv 
brushes  short-circuited,  the  commutation  difficulties  dis- 
appear at  synchronous  speed,  and  at  all  speeds  they  arc 
less  than  in  the  above-mentioned  adjustable-speed  motor, 
even  when  the  change  in  speed  is  produced  by  introduciusi 
an  emf  in  the  energy  circuit.  Commutation  troubles  have 
not  yet  been  completely  eliminated,  but  it  is  not  too  nuicb 
to  expect  a  rapid  improvement  along  this  line  as  experienci 
is  gained  with  motors  now  being  developed  and  as  in 
ventors  and  investigators  realize  more  and  more  the  im 
portance  of  producing  an  alternating-current  motor  suii 
able  for  competing  favorably  with  the  adjustable-spei- 
direct-current  machine. 
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American  Institute  of  Electrical  Engineers  Affairs. 

I  i..ll..\ving  account  of  the  business  done  at  the  De- 
cember meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  illustrates  the  wide  range 
of  activity  of  that  organization  and  the  large  quantity  ot 
work  ..f  importance  disposed  of  monthly  at  the  meetmgs  of 
its  governing  body  and  carried  on  by  the  various  com- 
mittees. The  policy  whereby  the  internal  management  of 
the  Institute  now  receives  full  publicity  enables  the  high 
value  of  that  body  to  the  electrical  profession  to  be  appre- 
ciated to  an  extent  that  was  impossible  in  the  past. 

At  the  meeting  sixtv-eight  associates  were  elected,  no 
students  enrolled,  and  six  associates  transferred  to  the 
grade  of  membership.  The  action  at  the  November  meet- 
ing providing  an  appropriation  for  defraying  the  expenses 
of  the  "smoker"  following  the  regular  Xew  York  City 
monthly  session  was  reconsidered,  owing  to  danger  of 
establishing  a  precedent  with  respect  to  expenditures  by 
local  sections  and  branches ;  instead,  a  reception  committee 
was  provided  for,  which  will  receive  voluntary  contribu- 
tions to  meet  the  expenses  of  the  monthly  "smokers."  The 
expense  of  the  December  "smoker."  the  first  held,  was 
provided  for  in  this  manner. 

On  recommendation  of  the  historical  museum  committee, 
the  Institute  extended  its  thanks  to  Mrs.  Sidney  H.  Short 
for  a  bronze  bust  of  her  late  husband,  in  a  resolution  ex- 
pressing in  fitting  terms  appreciation  of  the  gift,  which 
was  accepted  "in  grateful  memory  of  the  personal  qualities 
and  distinguished  accomplishments  of  an  early  member  of 
the  Institute,  who  contributed  to  many  electrical  arts  as  an 
inventor  and  to  the  development  of  electrical  engineering 
in  the  United  States  and  Great  Britain." 

.\xni;al  .'Vnd  other  meetings. 

A  resolution  was  adopted  providing  that  the  annual  con- 
vention of  the  Institute  shall  be  held  in  Boston  during  the 
latter  part  of  June,  1912,  the  exact  dates  to  be  determined 
later.  The  electrochemical  committee  has  arranged  for  an 
electrochemical  session  during  the  convention.  Another 
resolution  provides  that  the  date  of  the  April  Institute 
meeting  in  New  York  be  advanced  one  week,  making  the 
date  April  5  instead  of  April  12;  also  that  an  industrial- 
power  meeting  be  held  in  Pittsburgh  on  April  25-27,  under 
the  auspices  of  the  Pittsburgh  Section. 

The  railway  committee  is  organizing  a  special  electric 
railway  meeting  for  .\pril  5,  which,  on  account  of  the 
length  of  the  program,  will  probably  require  an  afternoon 
in  addition  to  an  evening  session. 

THE    METRIC    SYSTEM;    REVISION    OF    STANDARDIZATION    RULES. 

A  resolution  was  passed  reciting  that  the  board  of  direc- 
tors regards  it  as  desirable  that  the  international  metric 
.system  of  weights  and  measures  be  more  generally  used  in 
engineering  literature  in  this  country  and  directing  that 
in  all  papers,  -reports  and  publications  of  the  Institute 
measures  expressed  otherwise  than  in  the  metric  system 
shall  be  accompanied  by  metric  equivalents  in  parentheses, 
and  that  all  the  Institute  committees  affected  be  directed  to 
carry  out  this  instruction. 

Dr.  C.  P.  Steinmetz  and  Mr.  B.  G.  Lamme  were  appointed 
a  separate  committee  to  collect  material  looking  to  the  next 
revision  of  the  standardization  rules. 

P.\NAMA  VISIT. 

The  Panama  committee  reported  desirable  arrangements 
for  accommodation  on  two  steamers  to  the  Isthmus,  one 
from  New  York  on  Jan.  17  and  another  from  New  Orleans 
on  Jan.  20,  adding  that  although  reservations  have  been 
rapidly  taken  up  a  few  are  yet  available.  Owing  to  the 
impossibility  of  President  Dunn  accompanying  the  party, 
a  resolution  was  adopted  designating  Manager  S.  D.  Sprong 
as  the  official  representative  of  the  Institute  in  connection 
with  the  visit. 


AMEND.MENTS    TO    CONSTITUTION    AND    liV-1-AWS. 

The  amendment  to  the  constitution  providing  for  the  elec- 
tion of  the  secretary  of  the  Institute  by  the  board  of  direc- 
tors, which  failed  last  year  because  it  received  only  70  per 
cent  of  the  vote  cast,  whereas  75  per  cent  was  necessary 
for  adoption,  was  again  discussed.  The  board  decided  to 
resubmit  this  anicndnieiit  to  the  membership  because  of  tin- 
large  majority  in  favor  of  it  and  because  its  failure  td 
receive  the  necessary  three-quarters  majority  last  year  was 
considered  to  have  been  due  to  some  misunderstanding. 

The  president  brought  up  again  the  modification  in  the 
method  of  making  nominations  which  he  had  presented  to 
the  meeting  of  section  officers  at  the  Chicago  convention, 
which  modification  had  been  formulated  by  Acting  Secre- 
tary Hutchinson.  He  called  attention  to  the  desirability  of 
adding  to  the  present  system  of  nominating  officers  the 
feature  of  advance  nomination  by  petition,  so  that  when 
the  nominating  forms  go  out  on  Feb.  I  the  members  will 
have  some  guide  as  to  possible  candidates,  with  the  result 
of  a  concentration  in  what  is  at  present  the  extremely  large 
scattering  vote.  So  large  has  been  the  scattering  vote  in 
connection  with  nominations  for  manager  that  last  year  it 
was  distributed  among  581  different  candidates,  and  as  a 
result  of  such  scattering  the  manager  heading  the  list  re- 
ceived only  4.8  per  cent  of  the  vote  of  the  membership. 
The  addition  to  the  present  nominating  system  consists 
merely  in  publishing  at  the  time  the  nominating  ballots  go 
out  the  names  of  all  candidates  in  favor  of  whom  a  petition 
of  fifty  names,  or  the  separate  indorsement  of  fifty  names, 
has  been  received  at  Institute  headquarters  prior  to  Jan.  25. 
This  arrangement  is  cove'-ed  by  a  by-law  adopted  to  super- 
sede Section  18  of  *e  present  by-laws,  as  follows: 

"In  addition  to  the  names  of  the  incumbents  of  office, 
the  secretary  shall  publish  on  the  'form  showing  offices  to 
be  filled  at  the  ensuing  annual  election  in  May,'  provided 
for  in  Article  VI,  Section  30,  of  the  constitution,  the  names, 
as  candidates  for  nomination,  of  such  members  and  asso- 
ciates of  the  Institute  as  have  been  proposed  for  nomination 
for  a  particular  office  by  the  petition  or  by  the  separate 
indorsement  of  not  less  than  fifty  members  or  associates, 
received  by  the  secretary  of  the  Institute  in  writing  by 
Jan.  25  of  each  year. 

"The  names  of  such  candidates  for  nomination  shall  be 
grouped  alphabetically  under  the  name  of  the  office  for 
which  each  is  proposed,  and  this  by-law  shall  be  reprinted 
prominently  in  the  January  issue  of  each  year's  Proceedings 
and  shall  be  reproduced  on  the  form  above  referred  to." 

FRATERNAL    RELATIONS    WITH    OTHER    SOCIETIES. 

In  the  last  few  years  so  many  matters  have  come  up  of 
common  interest  to  the  four  national  engineering  societies 
that  lack  of  an  eft'ective  co-operation  between  them  has 
been  felt.  In  order  to  secure  this,  and  on  the  sugge.stion 
of  Past-president  Col.  E.  D.  Meier,  of  the  American  So- 
ciety of  Mechanical  Engineers,  President  Dunn  recom- 
mended that  the  board  of  directors  authorize  a  conference 
committee  to  deal  with  inter-society  matters.  The  board 
therefore  adopted  a  resolution  authorizing  the  president  to 
designate  the  chairman  and  one  other  member  of  the  public 
policy  committee  as  members  on  the  part  of  the  American 
Institute  of  Electrical  Engineers  of  a  joint  conference  com- 
mittee of  the  national  engineering  societies.  The  duty  of 
the  members  of  the  conference  committee  shall  be  to  meet 
and  confer  with  corresponding  members  from  the  other 
societies  on  the  call  of  any  one  of  them  and  to  inform  the 
board  of  directors  of  matters  that  are  considered  to  be  of 
interest  to  the  group  of  national  engineering  societies  as 
a  whole,  and  to  make  such  recommendations  as  the  con- 
fcrrees  think  advisable  to  guide  specific  action  by  the 
American  Institute  of  Electrical  Engineers. 

President  Dunn  asked  the  board  to  authorize  him  to  com- 
municate with  the  leading  foreign  electrical  engineering 
societies   with    reference    to    the    mutual    establishment    of 
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visiting-member  privileges,  so  that  members  of  tlie  Ameri- 
can Institute  of  Electrical  Engineers  visiting  foreign  coun- 
tries may,  upon  the  presentation  of  proper  credentials  from 
the  secretary,  have  the  privilege  of  temporary  membership 
in  the  society  of  the  foreign  country;  in  return,  members 
of  foreign  electrical  engineering  societies  visiting  the 
United  States  to  have  the  privileges  of  the  facilities  afforded 
by  the  American  Institute  of  Electrical  luigineers  in  New 
York  and  in  other  cities  of  the  United  States;  these  visit- 
ing-member privileges  to  be  in  the  nature  of  guest  privileges 
in  a  club.  In  addition  to  the  personal  convenience  thus 
afforded  to  members  of  the  electrical  engineering  profession 
all  over  the  world,  the  relation  would  serve  as  a  bond  of 
friendship  and  inducement  to  more  frequent  intercourse 
among  electrical  engineers.  The  board  authorized  the 
president  to  learn  the  attitude  in  the  matter  of  the  foreign 
electrical  engineering  societies. 

NEW    GRADE    OF     M  E.Ml'.ERSU  1  P. 

The  chairman  of  the  interniediate  grade  of  membership 
conunittee  presented  amentlnients  to  the  constitution  pro- 
viding for  an  additional  grade  of  membership  in  the  In- 
stitute. The  features  of  the  plan  are:  First,  making  three 
grades  of  membership  where  there  are  now  two;  second, 
arranging  that  the  highest  grade  shall  be  slightly  higher 
than  the  present  grade  of  member,  and  that  practically  all 
the  present  members  shall  be  automatically  transferred 
thereto;  third,  arranging  that  the  intermediate  grade  shall 
be  somewhat  lower  than  the  present  grade  of  member,  and 
that  such  of  the  associates  (who  now  number  90  per  cent 
of  the  Institute  membership)  shall.be  automatically  trans- 
ferred thereto  whose  records  0:1 .0 1 e  justify  such  transfer, 
the  expectation  being  that  about  half  of  the  present  asso- 
ciates will  thereby  become  members:  fourth,  giving  to  the 
vote  of  such  associates  as  shall  be  transferred  and  to  the 
vote  of  such  members  as  are  in  the  highest  grade  an  in- 
creased weight;  fifth,  that  the  status  of  those  who  remain 
■associates  shall  be  exactly  as  at  present. 

The  names  for  the  three  grades  have  not  been  finally 
decided  upon,  but  those  suggested  are,  for  the  highest 
grade,  "fellow,"  for  the  next  grade  "member,"  and  for  the 
third  grade  "associate."  The  Institute  is  the  only  large 
engineering  society  whose  membership  is  limited  to  two 
grades,  and  the  fact  that  only  10  per  cent  of  the  member- 
ship of  the  Institute  is  in  its  first  grade,  which  is  called 
that  of  "member."  and  which  prevents  the  use  of  the  name 
member  by  a  very  large  proportion  of  the  total  member- 
ship of  the  Institute,  is  an  anomaly.  An  additional  grade  of 
membership  to  meet  the  condition  now  under  consideration 
by  the  Institute  has  been  established  in  all  the  great  engi- 
neering societies  in  re.sponse  to  the  demand  of  their  mem- 
bership, and  it  is  felt  that  the  present  amendments,  if 
adopted,  will  add  greatly  to  the  Institute's  solidarity.  The 
board  of  directors  provisionally  adopted  the  amendments, 
and  will  consider  them  for  final  adoption  at  its  next  meet- 
ing, the  committee  in  the  meantime  being  authorized  to 
make  recommendations  for  modifications  in  detail. 

REPORTS    OF    CO.MMITTEES. 

The  public  policy  committee  reported  that  Chairman  Stott, 
Messrs.  Stillwell,  Townley  and  Finney  and  President  Dunn 
had  presented  to  the  National  Waterways  Commission  at 
Washington.  D.  C.  on  Xov.  21  and  22,  the  brief  on  water- 
powers  prepared  by  the  committee ;  that  the  Institute  repre- 
sentation had  been  most  successful  and  had  added  to  the 
Institute's  standing  and  prestige;  that  the  water-power  re- 
port had  been  published  in  the  electrical  press,  and  that 
requests  for  additional  copies  were  constantly  coming, 
necessitating  the  printing  of  two  new  editions. 

The  committee  on  indexing  the  Transactions  of  the  In- 
stitute reported  the  completion  of  .synopses  of  five  years' 
Transactions. 

The  code  committee  is  at  work  on  the  question  of  ground- 
ing secondary  circuits. 


Three  meetings  of  the  code  of  ethics  committee  have  been 
held.  .\  rough  draft  of  a  new  code  has  been  completed  and 
will  come  up  for  final  discussion  at  the  committee's  next 
meeting,  after  which  it  will  be  sent  out  for  the  opinion  and 

revision  of  the  advisorv  momliers  ap])ointed  bv  the  president 
after  the  last  mcetinq  of  the  lio.-inl. 


Report  of  Railroad  Securities  Commission. 


The  report  of  the  Railroad  Securities  Commission  has 
been  transmitted  to  Congress  by  President  Taft.  The  Presi- 
dent concurs  in  the  recoiimicndations  made  by  the  com- 
mission and  urges  that  proper  action  be  taken  to  carry  them 
into  ert'ect.  The  commission  is  composed  of  Messrs.  Arthur 
T.  Hadley,  chairman ;  Frederick  X.  Judson,  I-'rederick 
Strauss.  Walter  L.  Fisher.  Balthasar  H.  Meyer  and  William 
E.  S.  Griswold,  secretary. 

The  report  of  the  commission  is  a  brief  discussion  with 
conclusions  on  a  number  of  points  which  are  in  controversy 
in  the  present  railroad  situation.  The  discussions  and 
recommendations  apply  generally  to  all  agencies  of  com- 
munication and  transportation  enumerated  in  the  act  to 
regulate  commerce.  Two  of  the  principal  points  developed 
by  the  commission  are  the  need  of  publicity  respecting  the 
afifairs  of  the  corporations  and  the  necessity  of  an  attitude 
on  the  part  of  public  authorities  that  will  attract  the  capital 
required  for  railroad  development.  The  commission  be- 
lieves that,  so  far  as  the  immediate  action  of  Congress  is 
concerned,  stringent  provisions  regarding  publicity  of  stock 
and  bond  issues,  which  will  show  how  far  the  laws  are 
obeyed  and  will  enable  the  federal  government  to  hold  the 
railroad  officials  responsible  for  the  consequence  of  not 
obeying  them,  will  be  more  salutary  and  more  effective  than 
any  new  statutory  demands.  It  is  also  believed,  however, 
that  the  time  is  near  when  the  difficulties  of  the  present 
system  of  complex  control  by  state  and  federal  govern- 
ments, and  the  conflict  of  state  laws,  will  become  so  mani- 
fest that  further  legislation  on  the  subject  will  be 
imperative. 

The  commission,  in  speaking  of  the  tendency  of  the 
public  to  misunderstand  the  conditions  of  stock  issues, 
states  that  this  tendency  has  led  lawmakers  to  lay  too  much 
stress  on  keeping  down  the  nominal  atnount  of  stock  and 
too  little  upon  getting  the  actual  amount  of  capital  needed 
and  having  it  properly  used.  It  is  believed  by  the  commis- 
sion that  authorization  of  securities  by  a  commission  would 
tend  to  create  the  impression  on  the  part  of  the  investing 
public  of  a  guaranty  or  official  recognition  of  values,  which 
no  administrative  authority  can  safely  give.  The  absence 
of  such  recommendation  by  the  commission  is  intended  to 
make  it  clear  that  no  such  guaranty  should  be  given. 

There  is  an  essential  community  of  interest  between  the 
shipper  and  investor,  and  it  is  folly  to  attempt  to  protect 
the  one  by  taking  away  the  rewards  of  good  management 
from  the  other.  A  reasonable  rate  of  return  is  one  which, 
under  honest  government  and  responsible  management,  will 
attract  the  amount  of  investors'  money  needed  for  the  de- 
velopment of  railroad  facilities.  The  substitution  of  elec- 
tricity for  steam  is  but  a  type  of  the  many  changes  which 
railroads  may  be  compelled  to  make,  any  one  of  which  might 
involve  large  additions  to  their  cost  without  the  assurance 
of  corresponding  additions  to  their  return. 


Hydroelectric  Progress  in  Deerfield  Valley,  Mass. 

The  Xew  England  Power  Company  is  now  building  four 
hydroelectric  developments  in  the  Deerfield  River  valley, 
in  Massachusetts,  which  represent  an  ultimate  investment 
of  about  $4,000,000  and  the  annual   production   of  about 
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'  1,000.000  kw-hoiirs  of  primary  and  30,000,000  kw-hours 
..f  secondary  energy.  The  work  includes  four  generating 
plants  in  the  Shelburne  Falls-Greenfield  district,  with 
hydraulic  works  and  a  .^storage  reservoir  at  Peck's  Mill,  Vt.. 
which  will  have  a  capacity  of  2.500.000.000  cu.  ft.  The 
system  will  be  interconnected  with  that  of  the  Connecticut 
River  Transmission  Company,  and  will  supply  power  from 
the  Xtw  York  state  line  eastward  to  Marlborough,  strik- 
ing within  30  miles  of  the  Boston  district.  It  is  expected 
that  the  electric  train  ser\'ice  of  the  Hoosac  tunnel  will  be 
operated  by  Deerfield  River  power,  the  existing  Zylonite 
-team  plant  of  the  Boston  &  Maine  Railroad  being  held  as 
:  reserve. 

It  is  expected  that  by  Jan.  15  a  66,000-voIt,  three-phase 
steel-tower  transmission  line  will  be  completed  between 
the  South  Vernon  (Vt.)  plant  of  the  Connecticut  River 
company  and  the  plant  sites  near  Shelburne  Falls.  Power 
from  the  former  source  will  be  utilized  in  construction 
work,  the  present  supply  being  derived  from  the  Green- 
field Electric  Light  &  Power  Company's  system.  The 
first  plant  to  be  completed  is  now  under  construction  at 
Scott's  Bridge.  Water  will  be  diverted  from  the  river  by 
a  concrete  dam  and  carried  to  the  plant  by  a  1700-ft.  con- 
crete-lined tunnel  discharging  into  a  forebay  from  which 
three  lo-ft.  steel  penstocks  will  connect  with  the  water- 
wheels,  about  cSooo  hp  being  available  under  65-ft.  head.  A 
cofferdam  has  been  built  at  the  power-house  site,  and  work 
is  progressing  on  foundations.  The  station  is  to  be  com- 
pleted by  September,  1912,  the  work  being  handled  by  the 
Fraser-I'.race  Company,  New  York. 

At  Shelburne  Falls,  near  the  Gragg  estate,  a  similar  de- 
velopment is  being  built  by  Fred  T.  Ley.  Inc.,  Springfield, 
Mass.  About  a  mile  below  the  existing  plant  of  the  Green- 
field company  at  Gardner  Falls  the  Fraser-Brace  Company 
is  building  a  third  plant  of  about  the  capacity  of  the  fore- 
going, under  a  60-ft.  head.  Preliminary  work  only  has 
been  done  as  yet  upon  the  fourth  proposed  plant,  which 
will  be  located  at  BardwelFs  Bridge,  near  Greenfield,  and 
contracts  have  not  yet  been  closed  for  this  installation. 
The  storage  reservoir  in  Vermont  will  have  an  area  of 
about  1800  acres,  and  will  be  provided  with  an  earth  dam 
I  mile  long,  100  ft.  high  and  500  ft.  thick  at  the  base. 
Actual  construction  will  shortly  be  commenced.  The  gen- 
eral work  of  construction  is  being  handled  by  the  Power 
Construction  Company,  of  Shelburne  Falls,  Mass.  Asso- 
ciated with  this  organization  as  consulting  engineers  are 
Messrs.  J.  G.  White  &  Company,  New  York;  Charles  T. 
Main.  Boston,  and  F.  P.  Stearns,  Boston.  The  water 
rights  and  franchises  on  the  Deerfield  River  were  acquired 
by  Chace  &  Harriman,  Inc..  Boston,  who  have  general 
supervision  of  the  project.  The  securities  are  being  under- 
written by  Baker,  Ayling  &  Company,  Chace  &  Harriman 
Inc.,  and  Estabrook  &  Company,  Boston,  and  W.  R.  Grace 
&  Company  and  Henry  Phipps,  New  York. 


Discussion  of  Rubber  Specifications. 

Mr.  E.  B.  Katte,  chief  engineer  of  electric  traction  of 
the  New  York  Central  Railroad,  recently  invited  a  num- 
ber of  prominent  manufacturers,  consumers  and  chemists 
to  a  conference  at  which  the  subject  of  rubber  specifica- 
tions was  discussed  with  a  view  to  action  for  securing 
uniformity  in  rubber  analysis. 

The  chief  consideration  that  led  to  the  conference  was 
the  belief  that  the  art  of  analyzing  rubber  compounds  has 
not  reached  the  state  of  perfection  which  the  commercial 
importance  of  rubber  products  seems  to  warrant.  Various 
chemists  have  developed  methods  of  analysis  possessing 
more  or  less  merit,  but  at  the  present  time'  these  methods 
cannot  be  relied  upon  to  give  concordant  results.  Users 
of  rubber-insulated  wire  are  particularly  interested  in  the 


analysis  of  rubber  compounds  owing  to  the  recent  practice 
of  inserting  chemical  clauses  into  specifications.  The  manu- 
facturers are  equally  interested  because  in  the  present  state 
of  the  art  they  are  likely  to  have  insulation  refused  by 
their  customers,  not  because  it  is  defective,  but  because 
some  unforeseen  nictliod  of  chemical  analysis  indicates  that 
the  specifications  have  not  been  complied  with.  Chemists 
are  interested  not  only  in  the  scientific  aspects  of  the 
problem,  but  also  in  its  commercial  aspects,  because  the  • 
chemical  specification  for  rubber,  with  all  it  implies  in  its 
relation  to  chemists,  will  drop  out  of  use  unless  the  chemists 
are  able  to  stand  back  of  it  with  an  analysis  that  cannot  be 
controverted. 

The  conference  was  held  on  Dec.  7  at  335  Madison 
Avenue,  the  attendance  including  representatives  of  the 
United  States  Army,  the  New  York  Central  Railroad,  the 
Pennsylvania  Railroad,  the  General  Electric  Company,  the 
Standard  L^nderground  Cable  Company,  the  Simplex  Elec- 
trical Company,  the  Hazard  Manufacturing  Company,  the 
American  Chemical  Society,  and  several  chemists  who  have 
made  a  specialty  of  rubber  analysis.  Major  Samuel  Reber, 
U.  S.  A.,  was  elected  chairman,  and  after  a  discussion  of 
the  various  aspects  of  the  problem  the  following  committee 
was  nominated  to  determine  a  standard  procedure  in  the 
analysis  of  rubber  compounds:  Messrs.  H.  B.  Rodman, 
chemist  Pennsylvania  Railroad,  Altoona,  Pa. ;  C.  R.  Boggs, 
chemist  Simplex  Electrical  Company,  Cambridge,  Mass.; 
W.  B.  Gieser,  chemist  New  York  Central  Railroad,  Albany, 
N.  Y. ;  P.  Poetschke,  chemist  the  Lederle  laboratories,  39 
West  Thirty-eighth  Street,  New  York;  James  P.  Millwood, 
consulting  chemist,  246  Willoughby  Avenue,  Brooklyn, 
N.  Y. ;  \\'allace  Clark,  in  charge  of  the  wire  and  cable 
department  of  the  General  Electric  Company,  Schenectady, 
N.  Y..  and  W.  A.  Del  Mar,  assistant  engineer  New  York 
Central  Railroad,  New  York. 

The  work  of  the  committee  will  be  largely  in  the  nature 
of  laboratory  tests  and  comparison  of  results  by  corre- 
spondence and  periodic  meetings.  Suggestions  and  com- 
munications will  be  received  by  the  secretary,  Mr.  W.  A. 
Del  Mar.  335  Madison  Avenue,  New  York. 


Employees'  Pension  System  of  Baltimore  Central- 
Station  Company. 

The  Consolidated  Gas,  Electric  Light  &  Power  Com- 
pany, of  Baltimore,  adopted  a  plan  for  pensioning  em- 
ployees at  a  meeting  of  the  board  of  directors  held  Dec.  6, 
191 1,  the  details  of  which  are  given  below: 

At  a  meeting  of  the  board  of  directors  held  a  few 
months  ago,  upon  the  suggestion  of  President  J.  E.  Aldred, 
a  committee  of  the  board  was  appointed  to  inquire  into  and 
formulate  a  sj'Stem  of  pensions  for  the  purpose  of  making 
provision  for  the  employees  of  the  company,  who,  after 
long  years  of  faithful  service,  had  reached  an  age  when 
they  were  unequal  to  the  further  performance  of  their 
duties.  The  plan  which  has  just  been  adopted  makes  pro- 
vision for  the  following  employees : 

(i)  Any    employee    who    attains    the    age    of   sixty-five     ( 
years  after  fifteen  years'  continuous  service. 

(2)  Any  employee  who  after  twenty  years'  continuous 
service  is  by  reason  of  permanent  physical  or  mental  dis-  '\ 
ability  unable  to  follow  his  usual  employment  in  the  com- 
pany's service. 

13)  Any  employee  who  after  ten  years'  continuous  ser- 
vice shall  become  incapable  of  continuing  in  service  by 
reason  of  injuries  received  while  at  work  in  the  employ- 
ment of  the  company. 

The  detailed  plan  for  the  application  of  the  pension 
principle  to  the  classes  above  mentioned  is  such  as  to  re- 
sult in  very  liberal  treatment  of  the  company's  employees. 
It   is  ]5rovided   that  the  entire  cost  of  the  pension  system 
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shall  be  borne  by  the  company,  the  system  calling  for  no 
contributions  from  the  employees  themselves. 

Before  adopting  the  plan  outlined  a  comprehensive  sur- 
vey was  made  of  pension  plans  of  public-service  companies 
in  this  country  and  Europe.  Endeavor  was  made  to  pro- 
vide a  broad,  liberal  and  equitable  plan,  one  which  gives 
substantial  recognition  to  long  and  faithful  service  to  the 
company  and  the  public. 

The  company  believes  that  its  thus  voluntarily  estab- 
lishing a  system  under  which  continued  income  will  be  as- 
sured to  those  who,  after  years  of  continuous  service,  are 
because  of  age  or  infirmity  no  longer  fitted  to  perform  their 
duties  will  be  accepted  as  an  expression  of  appreciation  of 
faithful  and  efficient  service  in  the  past  and  as  an  in- 
centive for  renewed  effort  to  make  the  services  rendered 
the  public  still  more  efficient  and  valuable. 

The  system,  the  company  hopes,  will  increase  among  its 
employees  the  feeling  of  permanency  in  their  occupation 
and  cause  an  enlarged  interest  in  the  welfare  of  the  com- 
pany and  the  community  which  it  serves  and  a  desire  on 
the  part  of  employees  to  devote  their  best  efforts  to  further 
the  services  rendered  the  public. 

In  commenting  on  the  action  of  the  board  of  directors 
of  the  company.  President  Aldred  stated  that  "the  adop- 
tion of  a  pension  plan  is  but  another  step  in  the  distinct 
policy  of  the  management  of  the  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company,  of  Baltimore,  to  recognize 
its  duties  not  only  to  the  shareholders  of  the  company,  but 
to  its  employees  and  the  public."  The  pension  plan  goes 
into  effect  on  Jan.  i,  1912,  and  afifects  all  of  the  company's 
employees,  numbering  about  1600. 


A.  L  E.  E.  Smoker. 


.Xearly  400  electrical  men  were  the  guests  of  the  Ameri- 
can Institute  of  Electrical  Engineers  at  a  smoker  held  in 
its  rooms  on  the  tenth  floor  of  the  Engineering  Societies 
Building,  New  York,  Friday  evening,  Dec.  8.  The  smoker 
was  set  for  10  p.  m.,  following  the  meeting  of  the  Institute, 
at  which  Mr.  G.  A.  Maier  presented  a  paper  on  adjustable- 
speed  motors.  Cigars  were  passed  around  during  the 
evening,  and  sandwiches  and  coffee  were  served.  This  in- 
formal function  was  planned  as  the  first  of  a  series  of 
smokers  to  promote  social  intercourse  and  acquaintance 
among  New-  York  electrical  men,  as  well  as  to  stimulate 
interest  in  Institute  affairs.  The  first  meeting  proved  a 
great  success,  the  attendance  being  nearly  twMce  the  num- 
ber expected.  Voluntary  subscriptions  w-ere  received  from 
members  living  in  New  York  to  defray  the  expense  of  the 
smoker. 


Chicago  Meeting  of  American  Physical  Society. 


The  regular  Thanksgiving  meeting  of  the  American 
Physical  Society  was  held  in  the  theater  of  the  Kent 
Chemical  Laboratory  of  the  University  of  Chicago  on 
Dec.  2.  About  sixty  members  were  in  attendance,  and  a 
program  of  twenty-six  short  papers  was  discussed.  Prof. 
\V.  F.  Magie,  of  Princeton  University,  the  president  of 
the  society,  occupied  the  chair,  and  Prof.  G.  W.  Stewart, 
of  the  University  of  Iowa,  acted  as  temporary  secretary 
in  the  absence  of  Mr.  Merritt. 

Among  the  papers  relating  more  particularly  to  the 
science  of  electricity  were  the  following:  "Rays  of  Posi- 
tive Electricity  from  the  Wehnelt  Cathode,"  Mr.  Charles 
T.  Knipp,  University  of  Illinois;  "The  Effect  of  Prolonged 
Illumination  on  the  Photo-electric  Discharge  in  a  High 
Vacuum."  Messrs.  R.  A.  Millikan  and  J.  R.  Wright,  Uni- 
versity of  Chicago;  "An  Absolute  Determination  of  the 
Minimum  Ionizing  Energy  of  an  Electron,  and  the  Appli- 


cation of  the  Theory  of  Ionization  by  (.ollision  to  Mix- 
tures of  Gases,"  Mr.  lulwin  S.  Hislioi),  University  of  Chi- 
cago; "Oscillatory  Discharge  of  a  Leyden  Jar,"  .Mr.  R.  K. 
Ramsey,  Indiana  University  ;  "A  Method  of  Measuring  the 
Effective  Capacity  of  High-Tension  Cables,"  Messrs.  G. 
W.  Stew^art  and  D.  M.  Terwilliger,  University  of  Iowa ; 
"Electrostatic  Induction  in  Eong  Lines,"  Mr.  Carl  Kins- 
ley. I'niversity  of  Chicago;  "The  .Vpplication  of  the  Po- 
tentiometer Method  to  the  Determination  of  the  Curve  of 
Decay  of  the  Counter  Electromotive  Force  of  the  Alumi- 
num Rectifier."  Mr.  C  W.  Green,  .Mbion  College;  "Effect 
of  Frequency  on  the  Capacity  of  a  Condenser  with  Kero- 
sene for  the  Dielectric,  and  the  Limits  of  the  Wheatstone 
Bridge  in  Measuring  Small  Capacities,"  Mr.  S.  Herbert 
Anderson,  University  of  Illinois;  "The  Number  of  Ions 
Produced  by  an  Alpha  Particle  from  Polonium,"  Mr.  T. 
S.  Tavlor.  Universitv  of  Illinois. 


N.  E.  L.  A.  Rate  Research  Committee. 

At  the  meeting  of  the  rate  research  committee  of  the 
National  Electric  Light  Association  held  at  association 
headquarters  in  New  York  on  Dec.  8  there  were  present 
Mr.  E.  W.  Lloyd  (chairman),  of  Chicago;  Messrs.  R.  S. 
Hale,  of  Boston ;  L.  H.  Conklin,  of  Scranton ;  S.  F..  Doane, 
of  Cleveland;  R.  A.  Philip,  of  Boston,  and  W.  J.  Norton 
(secretary),  of  Chicago.  Mr.  John  F.  Gilchrist,  president 
of  the  N.  E.  L.  A.  and  chairman  of  the  rate  research  com- 
mittee reporting  at  the  last  convention,  was  present  also. 
The  w'ork  of  the  committee  is  being  developed  in  relation 
to  the  following  subjects:  History  of  rates;  court  decisions 
relative  to  electric-light  rates;  history  of  government  regu- 
lation; definitions;  rate  preparation,  and  comparative  rates. 
The  study  relates  less  to  actual  rates  as  expressed  in  dollars 
and  cents  than  to  the  fundamental  principles  underlying 
rate-making — that  is,  the  basis  on  which  rates  should  be 
made.  The  committee  has  made  a  start  on  its  work,  and 
some  recommendations  will  be  put  into  definite  shape  for 
consideration  at  the  next  meeting.  This  meeting  will  last 
two  days  and  will  be  held  in  the  office  of  Mr.  Doane,  of  the 
National  Electric  Lamp  .Association,  in  Cleveland,  on  Jan. 
4  and  5.  The  address  of  the  secretary  of  the  committee, 
Mr.  Norton,  is  120  West  .\dams  Street,  Chicago.  Central- 
station  men  making  a  study  of  the  rate  question  will  find 
the  report  of  the  last  committee  of  value.  This  report  is 
now  available  in  the  printed  Proceedings  of  the  191 1  con- 
vention of  the  N.  E.  L.  A.,  Vol.  I,  page  290  and  subsequent 
pages. 


Alternating-Current  Motor  Patent  Litigation. 

The  United  States  Court  of  Appeals,  sitting  at  St.  Louis, 
recently  handed  down  an  opinion  in  litigation  involving 
three  patents  granted  to  Mr.  Ludwig  Gutmann  on  alter- 
nating-current motors.  The  defendant  in  the  suit  was  the 
Century  Electric  Company,  which  in  a  lower  court  had  been 
held  to  infringe  the  several  patents.  The  decision  on  ap- 
peal reversed  the  lower  court  and  ordered  that  the  com- 
plainant's bill  be  dismissed.  The  patents  in  the  suit  were 
issued  respectively  Aug.  25,  1891  (No.  458,162),  and  Dec.  4, 
1894  (Nos.  530,176  and  53°- '77  )■ 

The  claim  involved  in  the  earlier  patent  was  as  follows: 
"In  an  alternating-current  motor,  field-magnet  coils  con- 
sisting of  such  a  length  of  conductor  as  will  produce  a 
counter-pressure  or  counter  electromotive  force  equal  or 
nearly  equal  to  the  pressure  in  the  main  line,  the  brushes  of 
the  motor-armature  being  supposed  to  be  removed." 

The  court  held  that  this  claim  merely  expresses  what 
was  before  generally  known  and  practised  in  the  art.     "It 
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was  common  in  motors  of  various  i^iiuls  to  make  the  applied 
and  counter  potential  equal  or  nearly  equal  to  each  other 
liy  the  method  Gutmann  pointed  out.  No  particular  length 
of  conductor  to  produce  the  counter  electromotive  force 
was  specified  by  him,  and  if  it  had  been  he  could  not  have 
patented  it  because  the  principle  was  known  and  the  pre- 
cise length  of  coil  essential  varied  with  the  circumstances, 
and  for  any  particular  machine  had  to  be  determined  by 
experimentation.  If  there  was  not  enough  resistance  for 
the  voltage  sent  into  the  machine  the  machine  would  over- 
heat and  possibly  burn  out:  if  too  much  resistance,  the  cur- 
rent could  not  be  forced  through.  This  was  primary  in- 
formation when  Gutmann  entered  the  field.  More  than 
this,  Gutniann's  device  was  anticipated  in  the  patent  to 
Stanley.  Xo.  591,301,  Oct.  5,  1897.  which  was  applied  for 
Oct.  J3,  1888.  before  Gutmann  matie  application." 

.\fter  quoting  the  four  claims  involved  in  the  second 
patent  at  issue,  the  court  stated  that  these  claims  contem- 
plate "the  production  of  mechanical  motion  from  electrical 
energy  by  a  single-phase  alternating  current  in  the  field 
magnet  inducing  polyphase  currents  in  the  armature,  accom- 
plished by  close-circuiting  the  wound  coils  on  the  latter,  and 
— by  the  fourth  claim,  but  not  by  the  first  three- — by  having 
the  closed  windings  interconnected,  thus  producing  a  con- 
tinuously progressive  shifting  of  the  magnetism  in  the 
armature  or  a  rotation  of  the  magnetic  poles.  It  is  con- 
tended for  the  patent  that  Gutmann  succeeded  in  trans- 
ferring the  polyphase  or  split-phase  currents  from  the  field 
magnet,  as  in  the  old  motors,  to  the  armature.  But  we  find 
this  same  arrangement  in  the  prior  patent  to  Elihu  Thom- 
son. Xo.  407,844,  July  30,  1889.  This  patent  describes  an 
altern;.ting  electric  current  motor  having  a  single-phase 
current  in  the  energizing  field  and  a  set  of  closed  coils  on 
an  armature  inductively  related  thereto.  Thomson  points 
out  clearly  the  polar  shifting  or  rotation  and  the  reason  for 
it.  and  also  says  'the  coils  on  the  armature  or  the  closed 
coils  may  either  be  closed  singly  or  together  in  series  or 
in  other  ways.'  There  is  in  this  patent  to  Thomson  every- 
thing that  is  claimed  by  Gutmann.  It  is  true  that  the 
former  does  not  say  in  so  many  words,  as  the  fact  was, 
that  the  currents  in  his  armature  were  polyphase.  Gutmann 
does,  but  if  the  winding  of  an  armature  in  several  closed 
circuits  will  produce  currents  of  different  phase  when  m 
inductive  relation  to  a  magnetic  field  energized  by  a  single- 
phase  alternating  current,  merely  saying  so  is  not  new  and 
patentable  as  against  a  prior  structure  similarly  arranged." 

Taking  up  the  third  Gutmann  patent,  in  which  only  one 
claim  was  involved,  the  court  said  that,  as  explained  by  the 
drawings  and  the  .specifications,  this  claim  relates  to  "a 
duplex  motor,  the  rotatable  element  of  which  is  brought  to 
<peed  by  a  single-phase  alternating  current  applied  either 
to  the  field  or  armature  or  both,  thereby  producing  currents 
of  displaced  phase  which  are  in  turn  conducted  to  a  second 
magnetic  field — all  for  the  purpose  of  providing  a  setf- 
starting  alternating-current  motor.  Defendant's  motor  is 
nothing  like  this;  it  is  a  single-phase  alternating  motor 
with  one,  field  and  one  armature.  It  is  contended,  however, 
that  the  claim  is  not  confined  to  the  precise  arrangement 
set  forth  in  the  specifications,  which  show  a  second  magnetic 
field.  We  think  that  in  this  particular  the  claim  itself  is 
in  harmony  with  the  specifications  in  that  a  second  field  is 
contemplated:  but  if  this  w^ere  not  so.  then  in  so  far  as  the 
claim  is  broader  it  was  anticipated  in  the  prior  art.  If  there 
are  not  two  magnetic  fields  in  the  Gutmann  method,  as  the 
patent  indicates,  but  only  one  field  twice  referred  to  as 
performing  functions,  there  is  nothing  new  when  compared 
with  a  number  of  prior  patents.  It  will  suffice  to  cite  that 
to  Stanley,  Xo.  439,042,  Oct.  21,  1890." 

In  conclusion,  the  court  said  that,  while  there  were  many 
claims  of  anticipation  of  the  three  Gutmann  patents  and 
quite  a  number  of  other  defenses,  those  referred  to  are 
sufficient    in    themselves    •'         '  -:,osition    of    the    case 

lirought  before   it. 


Cost    of    Street    Lighting    with    Milwaukee's    Proposed 
Municipal  Plant. 

The  Taxpayers'  League  of  Milwaukee  calls  to  the  atten- 
tion of  local  citizens  the  increased  cost  of  the  public  light- 
ing by  the  new  plant  which  the  municipality  is  arranging 
to  build  alongside  its  garbage-disposal  station,  compared 
with  the  outlay  for  this  service  under  the  present  contract 
with  The  Milwaukee  Electric  Railway  &  Light  Company. 

The  first  cost  of  the  proposed  plant  and  equipment  for 
2000  lamps,  the  report  points  out,  will  be  $823,492.73,  ac- 
cording to  an  estimate  by  R.  W.  Hunt  &  Company,  to 
which  must  be  added  at  least  $60,000  for  land  sites.  A  bond 
issue  of  $250,000  at  4J/2  per  cent  and  5  per  cent  mortgages, 
up  to  $330,000  have  been  authorized  already,  and  must  hk 
followed  by  another  $330,000  issue  of  mortgage  certificates, 
making  the  total  interest  charges  $42,750  a  year.  Depre- 
ciation at  4^2  per  cent  will  amount  to  $36,900  a  year.  The 
city  plant  will  pay  no  taxes,  entailing  a  further  loss  of 
$13,200  to  the  city  revenues.  Allowing  $8,800,  or  i  per  cent, 
for  contingencies  and  $71,500  for  operating  e.xpenses,  the 
total  annual  cost  of  the  municipal  lighting  will  thus  be 
$173,150.  or  $86.57  psr  lanip.  This  street  lighting  is  now 
being  done  by  the  private  company  at  its  contract  price  of 
$65  per  lamp  per  year,  so  that  the  installation  of  the  new 
plant  will  entail  an  increased  cost  of  $21.56  per  lamp,  or 
$43,140  a  year. 


Edison  on  the  Sherman  Anti-Trust  Law  and  Industrial 
Regulation. 


The  X'evv  York  Evening  Sun  of  Dec.  12  contains  a  long 
interview  with  Mr.  Thomas  A.  Edison  on  present  and  pro- 
posed laws  relating  to  trusts  and  the  present  industrial  situa- 
tion, in  the  course  of  which  he  stated  that  he  was  now  en- 
gaged on  a  scientific  investigation  of  the  country's  industries, 
with  a  view  to  inventing  a  plan  to  supplant  the  Sherman  anti- 
trust law  in  the  regulation  of  business.  He  hopes  to  con- 
struct a  generic  plan  or  law  so  designed  as  to  do  harm  to 
no  enterprise,  while  benefiting  both  the  business  world  and 
the  public.  The  plan,  which  he  says  may  not  take  up  more 
than  one  sheet  of  6-in.  by  8j^-in.  notepaper,  may  then  be 
whipped  into  shape  by  trained  judicial  minds,  .\sked  to  [ 
speak  as  to  the  specific  nature  of  the  plan  on  which  he  is 
concentrating  his  energies,  Mr.  Edison  said: 

"I  am  trying  to  'invent'  a  plan  which  will  be  satisfactory 
to  all  the  commercial  bodies  in  this  country — a  plan  of 
business  that  will  be  practical  and  work  to  the  benefit  of 
manufacturers  and  the  public.  Whether  it  is  possible  to 
invent  such  a  plan  I  cannot  say,  because  the  industrial  situa- 
tion is  so  complicated.  Industries  of  the  United  States  are 
so  intertwined  in  their  relationships,  having  so  many  cus- 
toms, so  many  methods  of  selling  and  manufacturing,  get- 
ting their  supplies  from  such  a  variety  of  sources,  that  it 
seems  almost  impossible  to  get  a  plan  or  law  so  broad,  so 
generic,  that  it  will  accomplish  the  desired  result.  We  best 
see  the  extent  of  business  complications  when  we  drastically 
change  the  tariiif.  Results  are  far-reaching  and  hurt  indus- 
tries which  the  change  is  meant  to  benefit,  producing  good 
and  bad  results  in  unexpected  places." 

Mr.  Edison  is  of  the  opinion  that  it  is  utterly  impossible 
for  lawyers  alone  to  cope  with  the  present  situation.  Tn 
this  connection  he  said:  "A  lawyer  cannot  draw  a  law 
covering  the  complicated  conditions  of  modern  industry. 
He  hasn't  had  the  requisite  mental  experience  in  the  proper 
(leld.  What  is  wanted  is  some  person  familiar  with  the 
selling  and  buying,  the  technical  as  well  as  the  financial  end 
of  all  industries,  to  devise  some  generic  scheme  that  busi- 
ness can  work  on.  It  will  then  be  necessary  to  have  the 
law  put  into  a  legal  form  by  the  best  judicial  minds. 

"Lawmakers  should  not  have  the  methods  of  doing  busi- 
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iiL>s  left  to  them.  Such  methods  sliould  be  left  to  business 
men.  Lawyers  should  put  the  methods  into  legal  shape; 
for  business,  more  and  more,  is  getting  into  the  hands  of 
scientilic  men  as  its  technical  part  becomes  more  inter- 
dependent and  involved." 

Mr.  FCdison  in  the  interview  frequently  denounced  the 
present  methods  of  lawmaking.  The  men  who  made  th? 
present  trust  law,  he  said,  "didn't  know  pig-iron  from 
cortins,    so    far    as    the    producing    business    is   concerned. 

*  *  *  They  sit  around  a  green  baize  table  and  frame  up 
a  law  as  a  sort  of  experiment,  and  instead  of  conducting  all 
tin-   experiments   beforehand   they   then   try   it   on   business 

■le  it. is  still  an  experiment.  Naturally  it  doesn't  work — 
Mn't  work.  When  it  doesn't  work  they  amend  it,  and 
alter  a  few  years  of  amendments  the  thing  gets  so  con- 
fused that  the  makers  themselves  can  hardly  in  the  tangle 
find  the  head  and  tail  of  the  law.*  *  *  They  never  can 
a  Ijiist  the  situation  without  cataclysm.  They  don't  know 
and  haven't  the  time  to  learn  the  technique  of  business. 
They  have  to  grind  out  so  much  law  as  a  matter  of  course. 

*  *  *  Their  tried-out  law  as  an  experiment  does  some 
injury.  The  flaws  are  seen  but  not  comprehended,  .Amend- 
ments are  made  and  more  injury  is  done.  It  is  utterly 
hopeless  for  them  to  make  a  law  to  control  industry  that 
will  injure  no  one.  It  is  a  hopeless  task  for  lawyers  to  try 
to  make  such  a  law  unassisted  by  the  industrial  experts  of 
the  country.  No  amount  of  amending  the  Sherman  law 
can  make  it  right.  In  this  country,  with  numerous  legisla- 
tures and  a  Congress  pouring  laws  out  at  regular  intervals, 
what  chance  has  business?  *  *  *  When  two  or  three 
men  attempt  to  frame  a  law  or  discuss  a  problem,  in  an 
attempt  to  decide  upon  executive  policy  in  business  or  gov- 
ernment, there  is  always  considerable  difficulty.  When 
five  men  take  up  the  task  difficulties  are  materially  in- 
creased. If  fifty  take  up  the  task  it  is  hopeless.  A  com- 
mittee, generally  speaking,  composed  of  a  large  number  of 
men,  frames  American  industrial  law.  The  result  is,  to 
sav  the  least,  an  obscure  phenomenon.'" 

Mr.  Edison  added  that  he  did  not  underestimate  the  task 
before  him.  He  said  the  task  was  one  of  the  greatest  he 
had  ever  tackled — in  fact,  the  problem  of  the  incandescent 
lamp  was  nothing  beside  it. 

Referring  to  the  Sherman  anti-trust  law  Mr.  Edison  said 
it  failed  "because  it  makes  everyone  in  the  United  States 
pursuing  business  do  just  what  he  desires  not  to  do.  Every 
man  does  not  want  competition.  This  law  compels  him  to 
have  it."" 

Ihe  attempt,  he  said,  to  solve  the  trust  problem  by  foist- 
ing cut-throat  competition  upon  the  public,  thus  leading  to 
the  destruction  of  the  weaker,  must  be  given  up  and  some 
basis  of  co-operation  devised  which  shall  control  the  power 
of  great  corporations  to  carry  out  destructive  policies,  if 
they  have  the  desire.  Ama.'dments  to  the  Sherman  law 
cannot  make  it  practical,  for  the  law  is  wrong  in  principle. 
In  inventing  a  machine,  if  one  has  the  right  principle  to 
start  with,  the  work  runs  from  the  complex  to  the  simple, 
whereas  if  one  has  the  wrong  principle  it  runs  from  com- 
plex to  more  complex.  Applying  this  to  the  Sherman  law, 
he  said  that  no  amendments  can  make  it  right.  The  great 
industrial  development  in  Germany  was  referred  to,  and  it 
was  stated  that,  while  we  suffer  from  what  is  variously 
called  depression,  industrial  unrest  and  stagnation,  Ger- 
many marvelously  prospers.  The  reason  he  ascribes  to 
the  fact  that  Germany  has  legislated  for  prosperity,  while 
we,  trusting  to  the  inspiration  of  our  legislators  and  law- 
yers on  subjects  with  which  they  are  very  slightly 
acquainted,  have  brought  depression  upon  ourselves. 

The  remedy,  he  said,  is  in  a  law  which  shall  prevent 
destructive  competition  and  give  every  man  just  as  much 
as  he  wants  and  is  entitled  to  in  the  way  of  co-operative 
association ;  a  law  which  shall  permit  groups  of  industries 
to  associate  without  injury  to  the  public  for  the  purpose 
of  preventing   destructive   competition :   a   law   which   shall 


prevent  the  manipulation  of  prices  by  the  efiforts  of  men 
except  as  they  can  make  legitimate  use  of  the  law  of  supply 
and  demand ;  and  he  would  make  it  against  the  law  to  com- 
bine to  increase  prices,  the  law  to  apply  not  to  the  cor- 
poration, but  to  the  responsible  officers  of  the  corporation. 

Mr.  Edison  believes  that  in  the  end  it  will  be  found 
essential  to  legislate  to  enforce  co-operation  as  against 
competition.  Compelling  men  to  compete  when  they  see 
that  it  is  to  their  interest  not  to  do  so  brings  about  cut- 
throat competition,  which  accomplishes  the  destruction  of 
the  weaker  concern  and  gives  the  control  of  the  nation's 
trade  to  the  strong.  The  inevitable  end  of  such  a  system 
would  be  the  real,  if  not  apparent,  ownership  of  the  coun- 
try by  a  few  individuals  or  giant  concerns.  A  large  con- 
cern under  the  leadership  of  a  far-sighted  agent  of  in- 
dustry or  finance  can  concentrate  its  attack  in  some  section 
of  the  country  and  by  cutting  prices  destroy  its  rivals,  and, 
through  such  victories  repeated,  the  entire  trade  of  the 
country  may  be  controlled.  It  is  not  of  much  account,  he 
said,  to  say  that  some  giant  corporations  arc  now  managed 
by  highly  ethical  men  who  would  not  stoop  to  a  tyrannical 
use  of  their  power;  for  if  the  power  for  evil  remains  in 
existence  the  corporations  will  eventually  come  into  the 
hands  of  a  different  kind  of  men,  whose  disregard  of  the 
precedents  s-  ;  by  their  predecessors  will  be  disastrous  to 
the  consumer. 

Mr.  Edison  would  develop  co-operation  by  permitting  an 
association  to  be  formed  whereby  those  included  agree  with 
each  other,  under  penalties,  not  to  sell  articles  below  the 
cost  of  production,  including  in  that  cost  depreciation  on 
the  plant  and  legal  rate  of  interest  on  the  investment;  the 
members  of  the  association  being  prevented  from  agreeing 
with  each  other  to  raise  prices  above  what  would  corre- 
spond to  supply  and  demand.  In  this  manner  the  consumer 
would  be  protected.  All  the  contracts  of  such  associations 
should  be  filed  in  a  bureau  open  to  the  public  and  to  the 
officers  of  the  government,  and  proper  legal  means  should 
be  given  the  public  and  those  in  the  association  to  enforce 
through  judicial  channels  of  the  government  the  agree- 
ments entered  into. 

European  governments,  he  said,  permit  the  formation  of 
such  associations  and  allow  them  to  set  prices  if  they  are 
not  unreasonable.  Germany  encourages  their  formation,  in 
order  that  the  producers  may  obtain  fair  prices  for  their 
goods  and  "dump"  at  low  prices  in  all  other  countries. 
Erom  Germany's  experience,  he  said,  we  should  learn  to 
form  associations  whereby  none  would  be  compelled  to  sell 
below  the  cost  of  production.  While  such  associations 
would  protect  the  small  as  well  as  the  large  producers,  it 
would  also  give  the  larger  and  more  cheaply  producing  con- 
cerns a  great  chance  to  send  goods  out  of  the  country  for 
actual  cost  of  production  here.  This  would  give  more  em- 
ployment to  American  labor  and  build  up  a  great  foreign 
trade,  while  the  cost  of  goods  to  the  American  public  would 
be  not  more  than  the  cost  of  production  plus  the  legal  profit 
were  there  no  exports. 


Closing  Sessions  of  A.  S.  M.  E.  Annual  Meeting. 


The  191 1  meeting  of  the  American  Society  of  Mechan 
ical  Engineers  at  New  York  was  brought  to  a  close  Dec.  8, 
after  a  three  days'  session,  the  first  meetings  of  which  were 
reported  in  the  Electrical  World  of  last  week.  On 
W'ednesday  evening  Dr.  Robert  S.  Woodward,  president  oi 
the  Carnegie  Institution  of  Washington,  D.  C,  gave  an 
address  on  the  subject  of  "Geo-dynamics,  or  the  Mechanics 
of  the  Formation  of  Worlds."  The  speaker  sketched 
briefly  many  interesting  figures  on  the  magnitude  of  thi^ 
planet,  and  closed  with  an  account  of  the  planetesimal 
theory,  which  is  in  part  succeeding  the  older  nebular 
hypothesis. 
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Among  the  papers  read  at  the  professional  session  of 
riiursday  morning  was  one  by  Messrs.  G.  H.  Barrus  and 
C  M  Manly,  on  the  subject  of  "Variable-Speed  Power 
Transmission."  The  Manly  drive  was  described,  which 
.nsists  of  a  pump  and  one  or  more  fluid-pressure  motors, 
peed  control  being  effected  by  hydraulic  connection  be- 
tween the  pump  and  motors.  Tests  were  carried  out  by 
using  an  electric  motor  as  the  driving  source,  and  at  speeds 
of  from  105  to  350  r.p.m.  the  efficiency  of  transmission  aver- 
aged 87.7  per  cent.  . 

A.t  a  parallel  session  held  by  the  Gas-Power  Section 
Thursday  morning  Prof.  R.  H.  Fernald,  of  Cleveland, 
Ohio,  retiring  chairman,  read  an  address  on  "Internal- 
Combustion  Engines,"  in  which  he  traced  the  development 
and  described  modern  types  of  gas-power  units.  Mr.  H.  J. 
Freyn,  of  Milwaukee,  was  elected  to  succeed  Professor 
Fernald  as  chairman  of  the  section  for  the  coming  year. 
Messrs.  I.  E.  Moulthrop,  of  Boston,  and  Max  Rutter  were 
added  to  the  executive  committee  for  five  years  and  one 
year  respectively. 

Mr.  H.  R.  Setz,  of  Warren,  Pa.,  opened  the  regular 
program  with  his  paper  on  "Oil  Engines,"  describing  the 
Diesel  or  constant-pressure  engine  and  its  modifications. 
Various  processes  of  fuel  injection  were  described,  leading 
up  to  a  description  of  an  experimental  engine  developed 
by  the  author,  based  on  observations  of  the  shortcomings 
of  existing  engines.  Mr.  Setz  predicted  great  commercial 
possibilities  for  reliable  engines  to  burn  eflSciently  the 
heavy  oils.  As  supplementary  to  his  paper  he  presented 
figures  comparing  the  cost  of  gas-producer,  natural-gas 
engine,  low-pressure  oil  engine  and  Diesel  engine  plants. 
.A.n  account  of  a  test  of  a  85-hp  De  La  Vergne  oil  engine, 
by  Mr.  Forrest  M.  Towl,  was  next  read  in  abstract  by  the 
secretary.  The  engine  commonly  operated  an  oil  pump  and 
was  later  tested  with  a  prony  brake.  The  total  mechanical 
efficiency  was  92.1  per  cent  and  the  total  station  efficiency 
25.52  per  cent.  Prof.  W.  D.  Ennis  followed  with  a  mathe- 
matical paper  on  "Design  Constants  for  Small  Gasoline 
Engines." 

The  morning  session  was  closed  with  a  paper  on  "Tests, 
Construction  and  Working  Costs  of  a  looo-kw  Natural- 
Gas  Engine,"  by  Messrs.  E.  D.  Dreyfus  and  V.  J.  Holquist. 
The  paper  pointed  out  the  care  found  necessary  to  obtain 
dependable  test  results,  the  observational  errors  being  mini- 
mized to  the  last  degree.  The  unit  tested  was  located  in 
the  -Mlegheny  (Pa.)  plant  of  the  American  Locomotive 
Company.  Cost  of  producing  energy  with  the  equipment 
was  determined,  including  all  operating  expenses  and  in- 
vestment charges. 

"The  Development  of  the  Textile  Industries  of  the 
United  States,"  a  general  statement  of  present  conditions, 
by  Mr.  Frank  W.  Reynolds,  opened  the  professional  session 
of  Friday  morning.  Half  a  million  operatives  and  nearly 
one  billion  dollars  capital  are  employed  in  the  combined 
textile  industries  of  the  United  States,  revolution  in  the 
drive  of  which  has  recently  been  worked  by  the  applica- 
tion of  motors.  Mr.  Reynolds'  paper  referred  chiefly  to  the 
mechanical  and  manufacturing  problems  of  mill  operation. 
With  mechanical  drive,  said  the  author,  72  to  74  per  cent 
of  the  indicated  engine  horse-power  reaches  the  machine, 
with  group  motor  drive  65  to  70  per  cent  reaches  the 
machine,  and  with  individual  motor  drive  the  efficiency  is 
70  to  75  per  cent.  The  relative  economies  of  motor  drive 
and  mechanical  drive  are  still  debated  questions  among  mill 
engineers,  although  there  is  no  doubt  that  under  conditions 
such  as  that  of  a  mill  to  be  driven  by  water-power  incon- 
veniently located  electric  power  cannot  be  disputed  as  the 
best  means  of  drive.  The  discussion  which  followed  turneB 
on  the  comparison  of  isolated  and  central-station  service 
for  mill  operation,  and  it  v;as  pointed  out  that,  at  all  events, 
the  power  cost,  averaging  only  3  to  4  per  cent  of  the  total 
manufacturing  cost,  may  offer  slight  differences  which  are 
insignificant  in  terms  of  the  much  more  important  consid- 


erations ot  simplicity,  convenience,  safety  and  ecoiioiii\    of 
routing  work. 

Among  the  entertainment  features  of  the  Mechanical 
Engineers'  meeting  was  a  ball  Thursday  evening,  Dec.  7, 
at  the  Hotel  Astor,  and  during  the  days  of  the  convention 
a  number  of  excursions  were  made  to  points  of  interest 
about-  New  York,  including  the  Brooklyn  Navy  Yard,  the 
United  States  battleship  Delaware,  the  White  Star  liner 
Olympie,  the  world's  largest  ship;  the  J.  M.  Horton  Ice 
Cream  Company,  the  Hotel  Astor  power  plant,  etc. 


Variable-Speed  Alternating-Current  Motors. 


The  different  methods  proposed  and  used  for  varying 
the  speeds  of  alternating-current  motors  were  outlined 
briefly  in  a  paper  read  by  Mr.  Gus  A.  Maier  at  a  meetin: 
of  the  American  Institute  of  Electrical  Engineers  held  in 
New  York  on  Dec.  8.  In  addition  to  the  well-known 
schemes  used  with  induction  motors  for  varying-speed  and 
adjustable-speed  work,  the  author  described  numerous  types 
of  alternating-current  commutator  motors  employed  for 
this  purpose. 

Attention  was  called  to  the  Hunt  scheme  for  obtaining, 
two  or  three  set  speeds  in  a  single  induction  motor  by 
means  of  internal  concatenation.  According  to  one  specific 
arrangement  of  the  Hunt  motor,  the  stator  core  is  provided 
with  an  eight-pole  primary  winding  equipped  with  taps 
brought  out  in  such  places  that  the  winding  can  act  simulta- 
neously as  the  short-circuited  secondary  to  a  four-pole 
field  produced  on  the  rotor  secondary.  The  secondary 
winding  is  arranged  so  that  it  may  be  either  directly  short- 
circuited  on  itself  or  connected  to  produce  the  effect  of  a 
four-pole  winding  operating  in  an  eight-pole  field.  The 
motor  can  operate  either  as  an  eight-pole  squirrel-cage  in- 
duction motor  or  in  concatenation  with  a  speed  correspond 
ing  to  twelve  poles. 

The  author  expressed  the  opinion  that  it  appears  possilile 
to  design  a  cheaper  two-speed  motor  of  the  Hunt  type 
than  one  of  the  ordinary  collector-ring  type  with  two 
primary  and  two  secondary  windings.  A  considerable  de 
mand  exists  at  the  present  time  for  an  adjustable-speed, 
alternating-current  motor,  even  if  it  be  a  little  inferior  ii 
characteristics  to  a  direct-current  motor,  in  order  to  over 
come  the  necessity  of  installing  direct-current  apparatus 
rather  than  alternating-current  apparatus  merely  because- 
a  few  of  the  many  motors  must  be  of  the  adjustable-speed 
type.  The  author  outlined  the  circuit  connections  and 
operating  characteristics  of  the  adjustable-speed,  single- 
phase  motor  of  the  compensated-repulsion  type.  As  re- 
duced to  the  two-pole  model  this  motor  is  provided  with 
four  brushes.  Two  of  these  brushes  act  as  the  transformer 
secondary  to  the  stationary  primary  which  receives  all  of 
the  useful  power  of  the  machine ;  the  other  two  brushes 
act  as  part  of  an  e.xciting  circuit.  When  both  sets  of 
brushes  are  short-circuited  on  themselves  the  motor  oper- 
ates at  practically  synchronous  speed  as  though  it  were  a 
squirrel-cage-type,  single-phase  induction  motor.  By  in- 
troducing into  the  exciting  circuit  an  enif  in  time-phase 
with  the  supply  emf  the  wattless  current  in  the  primary 
circuit  can  be  adjusted  to  any  required  value,  either  positive 
or  negative,  according  to  the  relative  polarity  of  the  intro- 
duced emf.  By  introducing  into  the  transformer  secondary 
brush  circuit  an  emf  in  time-phase  with  the  supply  emf 
the  speed  can  be  adjusted  to  any  required  value  either 
above  or  below  synchronism. 

Following  a  brief  mention  of  polyphase  commutator 
machines,  outlines  were  given  of  the  Schnrbius  and  the 
Kraemer  systems  for  obtaining  adjustment  of  speed  by 
combining  polyphase  commutator  and  induction  motors. 
The  .Scherbius  system  was  described  in  an  article  by  Mr. 
J.  J.  F.link  Schuurman  in  our  issue  dated  .^pril  20.  loii.    In 
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the  Kraeuier  system   the  coniniutator  machine  is  directly 
connectcii  to  the  shaft  of  the  main  motor  and  the  energy 
I    furnished  through  the  slip-rings  of  the  main  motor  of  the 
,;    induction   type    is   returned   as   mechanical   energy   to   the 
j    shaft  instead  of  being  absorbed  in  resistance.    This  system 
'    was  also  mentioned  in  the  article  just  referred  to. 
Discussion. 
Mr.  Harold  W.  Buck  stated  that  recent  developments  in 
arrangements  for  varying  the  speed  of  alternating-current 
motors,  whicli  have  not  yet  become  of  general  knowledge, 
.    afford  means   for  applying  alternating-current  motors  for 
>•    industrial  purposes  which  are  almost  as  flexible  as  those 
afforded  by  the  direct-current  motors. 

In  reply  to  a  question  by  Mr.  VV.  N.  Smith  relative  to 
the  types  of  variable-speed  motors  that  have  been  em- 
ployed satisfactorily  on  a  commercial  scale,  Mr.  Maier 
stated  that  the  only  type  used  in  this  country  is  the  multi- 
speed  motor.  In  Lurope  the  adjustable-speed  single-phase 
and  the  polyphase  commutator  motors  have  been  used  to 
some  extent. 

Mr.   Carl   J.    hechheimer  called  attention  to  the   speed- 

rying  .system  of  Heyland.  which  is  somewhat  comparable 

I.,  the  systems  of  Kraemer  and  Scherbius.    .•\  note  on  this 

j    system  appeared  on  page  1201  of  our  issue  dated  Nov.  11, 

191 1. 

Mr.  B.  G.  I^ammc  said  that  the  Kraemer  and  Scherbius 
-ystems,  being  forms  of  the  so-called  cascade  system,  in- 
volve considerable  expense  and  are  not  satisfactory  for 
wide  ranges  of  speed.  lie  showed  that  one  can  readily 
obtain  adjustable-speed  characteristics  in  an  alternating- 
current  commutator  motor  by  connecting  the  armature 
across  one  phase  and  the  field  circuit  across  the  other 
phase  of  a  two-phase  system. 

Dr.  C.   P.   Steinmetz  gave  an  excellent  summary  of  the 
different   types   of  motors   that   have  been   developed    for 
variable-speed   work.     He   remarked  that   in   most  of   the 
alternating-current   motors  the  variable  speed  is  obtained 
by  using  a  commutator,  the  lack  of  which  on  the  alter- 
nating-current motor  has  been  the  basis  of  its  chief  claim 
for  superiority  over  the  direct-current  motor.     An  infinite 
variety   of   variable-speed   motors   with   connnutators   have 
been   proposed,   but   the    field    for   development   of   a   com- 
nutatorless.    variable-speed,    alternating-current    motor    is 
!'1I  open. 
Mr.  r.  O.  Mailloux  claimed  that  the  successful  operation 
?ingk-phasc  commutator  motors  in  railway  service  has 
'.<ed  many   electrical   engineers   to  revise   their   opinions 
the   disadvantages   attending   the   use  of  commutators, 
-pecially   in   Europe,   where  most  of  the  development  in 
alternating-current    commutator    motors    has    taken    place. 
He  expressed  the  hope  that  commutation  will  be  brought 
to  as  high  a  state  of  perfection  in  connection  with  alter- 
nating-current as  with  direct-current  motor.';. 


Accounts  for  Telephone  Companies  in  New  York. 


I      A  uniform  system  of  accounts  for  telephone  corporations 

f    has  been  prescribed  by  the  New  York  Public  Service  Com- 

'    mission.  .Second  District.    It  is  to  be  effective  Jan.  i,  1912. 

The  order  of  the  commission  states  that  during  the  year 

>QI2   any   corporation   may,    for   purposes   of   comparison. 

Keep  on  its  books,  in  addition  to  the  accounts  prescribed, 

■     such  portions  of  its  present  accounts  as  maj-  be  deemed 

desirable.     For  purposes  of  efficiency  of  administration  and 

;   operation  any  corporation,  unless  otherwise  ordered,  may 

ij   keep  temporary  or  experimental  accounts  and  accounts  cov- 

i   ering  particular  divisions  of  its  operations,  provided  that 

1«uch  accounts  shall  not  impair  the  integrity  of  the  system 
prescribed. 
It  is  also  ordered  that  each  company  be  required  to  keep 
its  accounts  and  records  so  that,  when   requested  by  the 


commission,  it  can  show  for  each  exchange  system  and  each 
toll  system  in  the  State  the  cost  of  the  property  devoted  to 
the  service  of  such  system  and  the  revenues  and  expenses 
of  each  system.  The  revenues  of  an  exchange  system  shall 
include  such  proportion  of  any  tolls  exacted  for  the  use  of 
toll  lines  as  may  be  properly  credited  to  the  system  which 
originates  the  toll  business.  The  revenues  of  a  toll  system 
shall  include  the  amount  of  tolls,  after  deduction  of  such 
proportion  as  may  be  properly  credited  to  an  exchange 
system  for  originating  business.  The  proportion  of  tolls 
which  shall  be  credited  to  an  exchange  system  shall  be 
determined  by  agreement  between  the  corporations,  if  the 
systems  are  owned  separately;  if  they  are  owned  by  one 
corporation,  by  resolution  of  the  board  of  directors,  unless 
otherwise  ordered  by  the  commission.  The  expenses  of  an 
exchange  system  shall  include  such  parts  of  the  operating 
expenses  of  toll  lines  as  are  not  separable  from  the  ex- 
change system,  and  the  expenses  of  the  toll  system  shall 
include  all  operating  expenses  which  are  separable  from 
the  expenses  of  exchange  systems. 

Corporations  are  divided  into  three  classes:  Those  hav- 
ing average  annual  operating  revenues  exceeding  $100,000; 
those  having  average  annual  operating  revenues  exceeding 
$25,000  and  not  more  than  $100,000,  and  those  having 
average  annual  operating  revenues  of  $25,000  or  less.  The 
determining  amount  shall  be  the  average  of  the  annual 
revenues  for  three  years  preceding  the  date  of  the  order. 
The  classification  of  operating  expense  accounts  includes  a 
discussion  of  maintenance  expenses,  and  in  this  section 
definitions  of  ordinary  repairs  and  extraordinary  repairs 
are  given  and  the  treatment  of  depreciation  and  amortiza- 
tion is  described  at  length. 


Decapitalization  of  Public  Utilities. 


The  City  Club  of  Chicago  on  Dec.  9  listened  to  an  ad- 
dress by  Mr.  Delos  F.  Wilcox,  franchise  expert  of  the 
Public  Service  Commission  for  New  York  City,  who  spoke 
on  "Decapitalization  of  Public  Utilities."  He  complimented 
Chicago  on  its  traction  franchises,  which  are  a  great  ad- 
vance over  previous  franchises,  but  said  that  even  these 
franchises  were  open  to  criticism  because  they  made  no 
provision  for  paying  off  and  retiring  the  bonds  and  other 
securities  of  the  traction  companies  during  the  term  of  the 
franchise,  so  that  the  city  would  own  the  properties  at  the 
end  of  the  franchise  term  and  thus  be  in  a  position  to  con- 
trol its  streets.  He  laid  it  down  as  a  fundamental  prin- 
ciple that  the  public  must  have  control  of  its  streets  and 
highways,  and  that  ownership  is  the  best  control.  Opera- 
tion is  another  question. 

He  also  criticised  the  New  York  Subway  franchises  as 
inadequately  providing  for  the  future,  because  they  did  not 
require  a  complete  retirement  of  the  indebtedness  against 
the  subway  construction  during  the  term  of  the  franchise, 
so  that  not  only  would  the  subways  themselves  be  paid  for, 
but  also  the  equipment.  He  also  criticised  them  because 
they  made  no  provision  to  enforce  operation  of  the  exten- ' 
sions  and  additions  which  might  be  built. 

He  recited  two  objections  urged  against  the  plan  of 
paying  for  the  cost  of  public  utilities  out  of  earnings  during 
the  franchise  period.  The  first  of  these  is  that  capital  can- 
not be  found  for  investment  under  such  conditions.  To 
this  objection  he  took  exception  and  entered  a  denial.  The 
second  objection  is  that  it  burdens  the  present  generation 
for  the  benefit  of  the  next,  as  the  earnings  from  service 
must  be  made  sufficient  to  retire  the  securities  issued  in 
payment  for  the  construction.  He  asked,  in  reply  to  this 
objection,  what  would  be  thought  of  a  municipality  which 
issued  bonds  for  the  construction  of  pavements  or  other 
public  improvements  and  made  no  provision  for  retiring 
these  bonds. 
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Proposed  Public- Utility  Legislation   in  California. 

A  public-utilities  bill  drafted  by  a  committee  of  the 
California  Legislature  has  been  presented  to  that  body, 
which  is  now  in  session  at  Sacramento.  At  the  last  public 
hearing  before  the  committee  in  San  Francisco  attorneys 
of  the  corporations  raised  the  point  that  the  recently 
adopted  constitutional  amendment  was  in  violation  of  the 
federal  constitution.  It  was  contended  that  in  giving  the 
commission  the  power  to  regulate  private  corporations  and 
not  municipally  owned  utilities  the  amendment  clashed  with 
that  section  of  the  federal  constitution  which  guarantees 
equal  protection  under  the  laws. 

Sections  of  the  bill  were  redrawn  to  meet  some  objec- 
tions that  had  been  made.  The  registration  requirement 
as  to  stock  and  bond  issues  has  been  omitted  from  the  bill, 
and  a  penalty  section  added,  making  it  a  felony,  with  fine 
up  to  520,000  or  imprisonment,  for  a  corporation  or  any 
member  of  it  to  use  money  raised  by  stock  or  bond  issues 
for  any  purposes  other  than  those  stipulated.  The  section 
which  required  the  consent  of  the  commission  before  any 
new  public-utility  enterprises  could  be  launched  was 
amended  to  exempt  wharfingers,  warehouse  companies, 
steam  and  interurban  railroad  companies,  pipe  lines  and 
telegraph  companies. 

.■\  bill  introduced  m  the  Assembly  provides  for  the  crea- 
tion of  a  state  water  commission  to  consist  of  five  mem- 
bers, including  the  Governor,  the  State  Engineer  and  three 
members  to  be  named  by  the  Governor  for  four  years  and 
to  receive  $25  a  day  for  actual  service.  It  is  proposed  to 
■give  'he  commission  control  over  all  waters  belonging  to 
the  people.  The  fee  for  a  power  permit  is  fixed  at  $250. 
while  the  fee  for  other  water  rights  is  fixed  at  $50.  After 
a  permit  has  been  granted  it  is  provided  that  there  can  be 
only  one  investigation  by  the  commission  into  the  merits 
of  the  petition.  Should  any  claimant  have  a  grievance  he 
will  have  the  right  of  appeal  to  the  Superior  Court. 

Violation  of  the  provisions  of  the  proposed  act  is  made 
punishable  with  a  fine  of  not  more  than  $5,000  or  imprison- 
ment not  exceeding  one  year,  or  both.  Tine  bill  would 
appropriate  $100,000  for  the  purpose  of  putting  the  pro- 
visions of  the  measure  into  operation. 


Public  Service  Commission  News. 


NEW    YORK    COMMISSION. 

The  Public  Service  Commission,  Second  District,  will 
give  this  week  a  further  hearing  upon  the  application  of 
the  Red  Hook  Light  &  Power  Company,  which  seeks  to 
exercise  franchises  granted  by  the  city  of  Hudson  and  to 
enter  the  field  for  the  furnishing  of  gas  and  electricity  in 
that  city. 

The  commission  has  received  a  petition  for  a  proposed 
new  electric  railway  company  operating  between  the  cities 
of  Buffalo  and  Rochester.  The  proposition  involves  the 
consolidation  of  the  Buffalo  &  Williamsville  Electric  Rail- 
way, the  Buffalo  &  Depew  Railway  and  the  Buffalo,  Genesee 
L  Rochester  Railway,  under  the  name  of  the  Buffalo, 
Batavia  &  Rochester  Railway  Company.  The  Buffalo  & 
Depew  Railway  now  runs  from  the  city  line  of  Buffalo  to 
the  village  of  Depew,  and  the  Buffalo  &  Williamsville  Rail- 
way extends  from  the  city  line  of  Buffalo  to  the  easterly 
bounds  of  the  village  of  Williamsville.  Erie  County.  The 
Buffalo.  Batavia  &  Rochester  Electric  Railway  Company 
and  the  Buffalo,  Genesee  &  Rochester  Railway  Company 
hold  certificates  of  public  convenience  and  necessity  for  the 
building  of  the  railroads  between  Buffalo  and  Rochester. 
The  Buffalo,  Batavia  &  Rochester  Electric  Railway  is  the 
owner  and  possessor  of  franchises  from  all  the  towns  and 
villages  through  which  the  proposed  line  of  railway  will 
pass   with   the  exception   of  the   towns   of    Pembrook   and 


Churchville.  which  franchises  have  expired.  The  pro- 
posed route  of  the  Buffalo,  Batavia  &  Rochester  Electric  , 
Railway  will  form  an  extension  of  the  Buft'alo  &  Williams- ; 
ville  Railway,  and  the  proposed  route  of  the  Buffalo,  Gen- 
esee &  Rochester  Railway  will  form  a  continuation  of  the  i 
Buft'alo  &  Depew  Railway.  These  proposed  routes  join  near  1 
the  village  of  Batavia  and  will  form  one  continuous  con- 
nected line  of  railway. 

The  conunission  is  asked  to  allow  the  issue  of  first- 
mortgage  bonds  to  the  amount  of  $3,000,000,  of  $1,000,000  i 
preferred  stock  and  of  $2,500,000  common  stock.  It  is  pro-  I 
posed  to  convert  the  stock  of  the  present  railway  corpora- 
tions into  the  stock  of  the  proposed  consolidated  corpora- 
tion upon  the  basis  of  one  share  of  stock  at  the  par  value 
of  $100  in  exchange  for  each  $xoo  of  outstanding  stock. 
The  petitioners  have  entered  into  an  agreement  with  the 
Batavia  &  Genesee  Construction  Company,  which, 
stated,  is  ready  to  make  a  contract  to  build  and  equip  the 
railway  from  Buft'alo  to  Rochester,  furnish  the  right-of- 
way,  pay  interest  on  the  bonds  for  a  period  of  two  years, 
the  expense  of  marketing  bonds  abroad  and  the  engineering 
cost  upon  the  basis  of  cost  plus  10  per  cent  profit,  and  to 
receive  in  payment  therefor  $3,000,000  of  bonds  at  85  and 
$1,000,000  of  preferred  stock  at  par,  the  balance  to  be  paid 
in  cash  or  in  the  common  stock  of  the  railroad  company 
at  par. 

The  petition  states  that  the  construction  company  has  1 
already  arranged  to  sell  the  bonds  in  London  at  85,  pro- 
vided the  issue  can  be  made  at  once.  The  proposed  line  of 
railroad  takes  it  from  the  connection  through  Richville, 
Batavia,  Churchville  and  Gates  to  a  connection  with  the 
Rochester  Railway  tracks  in  Rochester. 

The  commission  has  received  an  application  from  the 
Western  Union  Telegraph  Company  for  a  rehearing  upon 
the  order  recently  made  by  the  commission  directing  that 
company  to  discontinue  its  practice  of  charging  the  Postal 
Telegraph-Cable  Company  for  certain  words  inserted  on 
telegrams  received  from  the  Postal  for  further  transmission 
over  the  lines  of  the  Western  Union  company.  The  West- 
ern Union  company  will  ask  for  a  modification  of  the  order  - 
made  so  that  it  will  be  allowed  to  charge  for  the  name  of 
the  place  and  the  state  where  the  message  originated  and 
the  word  "via,"  so  that  three  words  will  be  charged  for  1 
instead  of  the  number  of  words  at  present  charged  for, 
which  is,  according  to  circumstances,  four  or  five.  The  [ 
company  was  to  have  been  heard  at  Albany  on  Thursday,  [ 
Dec.  14,  as  to  whether  or  not  a  rehearing  would  be  granted. 

The  Central  New  York  Gas  &  Electric  Company  has  been 
authorized  to  exercise  rights  and  privileges  under  fran- 
chises granted  by  the  village  of  Newark  and  the  town  of 
Manchester.  The  company  is  restricted  to  the  exercise  of 
the  franchise  in  the  easterly  half  of  the  town  of  Man- 
chester, the  remaining  part  of  the  town  now  being  occupied  I 
by  another  company.  The  Central  company  has  been  di- 
rected to  show  cause  why  an  order  should  not  be  entered 
requiring  it  to  manufacture,  sell  and  distribute  coal  gas  in, 
the  villages  of  Palmyra,  Lyons  and  Newark,  in  conformit)y 
with  the  prescribed  standards  of  illuminating  power  and 
purity.  The  company  is  also  required  to  show  cause  why 
it  should  not  make  such  improvements  to  its  plant  and  disa 
tributing  system  as  will  result  in  improving  the  conditions 
under  which  gas  is  manufactured  and  distributed  in  these 
villages  with  proper  regard  to  the  pressure  at  which  gas 
is  maintained. 

The  commission  has  closed  upon  its  records  the  coti^ 
plaint  of  residents  of  the  village  of  Wilson,  Niagara  Count 
against  the  Conant-Bryant  Power  Company.  The  com| 
plaint  was  to  the  effect  that  the  company  had  a  contracl 
with  the  village  for  an  all-night  service,  but  that  for  th^ 
last  few  months  the  current  has  been  turned  off  at  2  a. 
Upon  the  hearing  the  company  agreed  to  maintain  all-night 
service  and  the  complaint  is  closed  without  the  necessity] 
of  a  formal  order  by  the  commission. 
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The  Keeseville  IClectric  Company  has  been  authorized  to 
execute  a  mortgage  on  its  plant  and  property  for  $500,000. 
The  company  is  also  authorized  to  issue  $70,000  in  twenty- 
year  6  per  cent  first-mortgage  bonds,  $30,000  of  which  shall 
be  used  to  take  up  existing  bonds  par  for  par,  and  $40,000 
of  which  shall  be  used  for  the  construction  of  a  transmission 
line  to  Ausable  Forks  from  Ausable  Chasm  and  local  lines 
at  Ausable  Forks,  and  for  electric  apparatus  and  improve- 
ments to  the  power  house. 

The  commission  has  received  a  petition  from  the  trustees 
of  the  village  of  Cayuga,  Cayuga  County,  asking  for  a 
reduction  in  the  price  of  gas  furnished  by  the  Empire  Gas 
&  Electric  Company.  The  petition  states  that  the  residents 
of  the  village  of  Cayuga  should  not  pay  more  for  gas  than 
the  residents  of  Auburn,  as  is  the  case  under  the  present 
schedule  of  rates,  and  asks  the  commission  to  fix  the  maxi- 
mum price  to  be  charged  and  also  to  inspect  the  meters  now 
used  by  the  gas  company  to  ascertain  their  accuracy.  The 
complaint  has  been  served  upon  the  company  and  an  answer 
required  within  ten  days. 

The  third  hearing  on  the  complaint  filed  by  certain  or- 
ganizations of  stationary  engineers  charging  that  discrim- 
inatory rates  are  given  by  the  New  York  Edison  Company 
to  large  customers  took  place  on  Monday,  Dec.  11,  before 
Commissioner  Maltbie.  of  the  commission  for  the  First 
District.  Henry  H.  Edgerton,  of  Brooklyn,  leader  of  the 
complainants,  stated  that  their  counsel  had  been  obliged  to 
withdraw  from  the  case  owing  to  pressure  of  other  busi- 
ness, and  that  he  would  represent  the  petitioners  before  the 
commission.  He  presented  several  computations  derived 
from  annual  reports  of  the  Xew  York  Edison  Company  to 
show  existence  of  preferential  rates,  and  these  tabulations 
were  attacked  by  counsel  for  the  central-station  company 
on  the  ground  that  the  results  were  based  upon  assumptions 
and  did  not  therefore  represent  actual  conditions.  The 
compilations  were  placed  upon  the  record  and  the  case  was 
adjourned  until  Dec.  26  at  2:30  p.  m. 

MASSACHUSETTS   COMMISSION. 

The  Gardner  Gas,  Fuel  &  Light  Company  has  petitioned 
the  Gas  and  Electric  Light  Commission  for  authority  to 
issiie  822  shares  of  additional  capital  stock  of  the  par  value 
of  $100  each,  and  of  the  aggregate  par  value  of  $82,200,  for 
the  purpose  of  raising  money  to  pay  outstanding  bonded 
indebtedness  and  obligations  associated  with  extensions  and 

(  improvements  to  the  property.  The  present  capitalization 
of  the  company  is  $26,200,  par  value. 

Further  action  on  the  location  of  the  proposed  tunnel  of 
the  Boston  &  Eastern  Electric  Railroad  under  Boston  Har- 
bor has  been  deferred  by  the  Railroad  and  Boston  Transit 
Commissions,  sitting  jointly,  until  the  location  of  the  road 
in  East  Boston  is  determined.  The  company  plans  to  build 
a  double-track  tunnel  under  the  easterly  side  of  the  business 
center,  providing  a  route  for  fast  service  between  the  water- 

:  front  and  Post  OflSce  Square,  delivering  and  receiving  pas- 
sengers in  the  heart  of  the  city  as  contrasted  with  the  some- 
what removed  locations  of  the  present  steam-railroad  termi- 
nals. A  large  station  with  underground  platforms  and  loop 
tracks  for  quick  handling  of  traffic  is  contemplated  for  Post 
Office  Square. 

NEW    JERSEY    COMMISSION 


by  the  township  committee  of  Eatontown,  granting  a  fran- 
chise 10  the  New  York  Telephone  Company.  The  opposi- 
tion to  the  approval  was  withdrawn  when  the  company 
agreed  that,  as  a  condition,  it  should  be  stated  that  nothing 
in  the  ordinance  should  delimit  the  power  of  the  board  to 
regulate  and  control  overhead  construction. 

OHIO    COMMISSION. 

In  the  case  of  the  Utica  Oil  &  Mineral  Company  recently 
tlie  Ohio  Public  Service  Connnission  indicated  that  the  let- 
ter of  the  new  public  utilities  law  will  have  to  be  followed 
in  every  detail.  This  company,  it  seems,  had  endeavored 
to  secure  the  approval  of  a  new  schedule  of  tariffs  without 
taking  the  regular  process  required  by  the  law.  There  was 
no  particular  objection  to  the  change,  as  it  had  been  pro- 
vided for  by  an  ordinance  of  the  village  of  Utica,  but  at 
the  same  time  the  commission  ruled  that  strict  adherence  to 
the  details  of  the  act  must  be  made. 

The  commission  has  dismissed  the  petition  of  the  Kil- 
bourne  Mutual  Telephone  Company  to  require  the  Citizens' 
Telephone  Company,  the  New  Ashley  Telephone  Company 
and  the  Sunbury  &  Galena  Telephone  Company  to  make 
physical  connections  with  it.  The  commission  decided  that 
the  Kilbourne  Mutual  Telephone  Company  is  not  operated 
for  profit,  and  is  therefore  not  entitled  to  such  connections. 
If  these  small  companies  desire  the  advantage  of  connec- 
tion with  the  larger  systems  it  will  be  necessary  for  them 
under  this  decision  to  reorganize  under  the  laws  providing 
for  incorporations  for  profit. 

Because  the  ordinance  had  been  enacted  some  time  before 
the  utilities  law  had  become  effective,  the  petition  of  the 
Bucyrus  Light  &  Power  Company  for  relief  from  exces- 
sively low  rates  was  dismissed.  The  commission  in  this 
case  recognized  the  principle  applying  to  retroactive  laws. 

MARYLAND   COMMISSION. 

The  Maryland  Public  Service  Commission  will  take  up 
for  action  the  complaint  of  the  Mayor  and  City  Council 
of  Baltimore  and  of  the  Park  Approach  and  other  associa- 
tions against  the  Consolidated  Gas,  Electric  Light  &  Power 
Company  concerning  rates  charged  by  that  company  for  gas 
and  electricity,  as  soon  as  it  disposes  of  the  telephone  case 
on  which  it  is  now  engaged.  A  number  of  conferences  have 
been  held  between  the  engineer  of  the  commission,  Mr. 
Charles  E.  Phelps,  and  the  officers  and  engineers  of  the 
Consolidated  company.  Mr.  Phelps  is  now  at  work  on  the 
voluminous  reports  of  the  afifairs  of  the  company  which 
were  submitted  some  time  ago.  They  are  exceedingly  com- 
plicated, and  it  will  be  several  weeks  before  he  will  com- 
plete his  analysis  of  them  and  submit  his  findings  to  the 
commission.  In  the  meantime  a  supplemental  report  will 
be  received  from  the  company  showing  the  company's  esti- 
mate of  the  value  of  its  "intangible  assets."  It  did  not  have 
this  report  ready  when  it  submitted  its  other  reports,  and, 
although  not  expressly  called  for  by  the  commission,  the 
company  asked  permission  to  submit  it,  which  permission 
was  granted.  It  is  probable  that  before  the  hearings  on 
the  gas  and  electric  question  begin  experts  will  be  called  in 
from  other  cities  to  assist  the  commission's  engineer  to 
check  up  the  figures  and  to  aid  the  commission  in  deter- 
mining what  would  be  a  fair  price  for  the  company  to 
charge  for  gas  and  electricity  on  the  basis  of  the  present 
investment  and  the  value  of  its  property. 

Orders  have  been  passed  from  time  to  time  affecting  the 
Easton  Fuel  &  Light  Company,  but  Mayor  Higgins  of 
Easton  and  several  others  have  complained  that  the  com- 
pany has  paid  no  attention  to  them.  Albert  C.  Ritchie, 
assistant  general  counsel,  notified  the  commission  that  the 
law  provides  for  a  fine  of  $1,000  for  each  distinct  violation 
of  the  orders  of  the  commission,  and  that  this  penalty  may 
be  enforced  against  the  corporation  itself  or  against  such 
of  its  officers  or  employees  as  have  knowingly  failed  or 
neglected  to  comply   with  the  commission's   orders.     The 
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cuiiitnission  directed  him  at  once  to  take  such  steps  as  he 
thought  proper  to  see  that  the  orders  of  the  commission  are 
cumplicd  with. 

C)ii  Dec.  13  the  commission  will  take  up  a  matter  in  con- 
trover.cy  between  the  Paper  Mills  Company  and  the  Con- 
solidated company  as  to  a  flat  rate  for  electricity.  The 
Paper  Mills  Company  asserts  that  the  Consolidated  guaran- 
teed that  its  bills  for  electric  power  would  not  amount  to 
more  than  $100  a  month,  and  when  they  ran  over  the  com- 
pany refused  to  pay  the  excess  over  $100.  The  central- 
station  company  maintains  that  under  the  provisions  of  the 
law  it  cannot  gfive  a  flat  rate  and  that  fixing  a  maximum 
charge  of  $100  a  month  would  he  giving  such  a  rate. 

The  Southern  Maryland  Railroad,  now  extending  from 
Brandvwine,  in  Prince  Cieorge's  County,  to  Mechanicsviile, 
in  St.  Mary's,  some  time  ago  projected  an  extension  from 
a  point  near  Washington  to  Point  Lookout,  with  a  terminal 
and  pier  at  Esperanza,  in  St.  Mary's  County.  Last  June 
the  company  applied  to  the  Public  Service  Commission  for 
authority  to  issue  $2,000,000  in  bonds  and  $1,500,000  addi- 
tional stock,  bringing  its  stock  issue  up  to  $2,000,000.  The 
bonds  were  to  be  issued  at  80  and  the  stock  at  33/^,  Mr. 
Frank  B.  Jones,  of  Philadelphia,  having  filed  an  affidavit 
with  the  commission  asserting  that  the  bonds  and  stock 
could  be  sold  at  the  prices  mentioned.  A  day  was  appointed 
for  a  hearing,  but  the  promoters  of  the  proposition  did  not 
appear  before  the  commission  and  no  action  was  taken. 
It  is  asserted  that  the  company  will  now  issue  the  $2,000,000 
of  bonds  originally  asked  for  but  without  issuing  the  addi- 
tional $1,500,000  of  stock,  and  it  seems  that  under  the  law 
the  Public  Service  Commission  cannot  prevent  this.  This 
raises  an  issue  that  may  result  in  legislation  at  Annapolis 
next  winter. 

-A  complaint  has  been  filed  with  the  commission  by  a 
number  of  newspaper  correspondents  of  Denton,  who  allege 
that  they  are  unable  to  secure  a  service  by  which  news 
matter  may  be  rushed  to  the  newspapers  of  Baltimore  and 
Philadelphia.  The  several  correspondents  claim  that  the 
telegraph  facilities  are  such  that  news  matter  must  come  to 
Baltimore  by  a  roundabout  route.  To  secure  better  service 
the  correspondents  claim  that  an  additional  w-ire  should  be 
strung  by  the  telegraph  company.  The  limited  telegraphic 
facilities  are  said  to  exist  in  other  towns  along  the  Eastern, 
Shore,  where  the  telegraph  offices  close  early  and  where 
railroad  orders  over  the  line  often  delay  private  messages 
which   have  been   filed   previously. 

WI.SCO.N'SIN   COMMISSION. 

The  commission  has  authorized  the  Berlin  Public  Service 
Company  to  issue  $70,000  par  value  of  5  per  cent  bonds,  to 
be  issued  and  exchanged  on  the  basis  of  85.4  per  cent  of 
par  value  for  the  plant,  property  and  effects,  both  tangible 
and  intangible,  of  the  Berlin  Gas  Company.  The  mortgage 
deed  is  made  out  to  the  Fidelity  Trust  Company  of  Mil- 
waukee as  trustee.  The  value  of  the  property,  according 
to  the  commission's  tentative  valuation,  is  $60,000. 

-An  order  has  recently  been  issued  by  the  commission 
which,  while  affecting  directly  the  Merrill  Railway  &  Light 
Company,  is  to  be  enforced  in  all  cases  where  electrolytic 
meters  are  in  use.  The  order  consists  of  a  new  set  of  in- 
structions, rules  and  regulations  concerning  the  manner 
in  which  electrolytic  meters,  especially  of  the  Bastian  type, 
are  to  be  tested,  inspected  and  calibrated  in  order  that  the 
present  rules  of  the  commission  fixing  the  maximum  varia- 
tion in  accuracy  as  4  per  cent  may  be  rigorously  applied  to 
electrolytic  meters.  When  the  original  rules'  for  meter 
service  were  drafted  the  commission  had  in  mind  meters  of 
the  motor  or  induction  type  only,  and  consequentlv  the 
present  rules  for  service  do  not  include  electrolytic  meters. 
The  order  was  issued  after  a  joint  conference  between  the 
engineering  staff  of  the  commission  and  the  manufacturers 
and  central-station  managers  concerned. 

The  commission  has  rendered  its  decision  in  the  case  of 


the  La  Crosse  Gas  &  Electric  Company.  The  pelitiun  in 
the  matter  was  filed  with  the  commission  Aug.  19,  1910,  by 
the  La  Crosse  Gas  &  Electric  Company,  and  in  it  authority 
was  requested  to  substitute  for  the  rates  now  in  effect  for 
gas,  electric  and  heating  service  other  rates  which  wen_-  in 
certain  respects  increases  over  rates  now  existing.  This 
application  was  made  following  a  period  of  operation  under 
a  previous  provisional  order  of  the  commission  affectmg  the 
petitioner's  rates  then  in  force. 

During  the  portion  of  this  period  prior  to  the  company's 
receipt  of  an  indeterminate  permit  the  rates  as  authorized 
by  the  commission  were  so  limited  by  a  franchise  agreement 
that  the  maximum  rate  which  the  petitioner  received  for 
electric  service  was  10  cents  per  kw-hour  and  $1  per  1000 
cu.  ft.  for  gas.  The  company  contended  that  its  earnings 
were  not  sufficient  and  based  its  claim  upon  a  valuation 
which  it  held  should  be  the  basis  upon  which  it  should  be 
allowed  to  earn  interest.  The  company's  book  value  of 
date  June  30,  1909,  was  $1,290,530,  which  was  increased  to 
$1,827,000  during  the  period  to  June  30,  1910.  The  total 
reproductive  value  was  estimated  by  the  commission  as 
$963,086.  The  present  value  of  the  physical  property,  as 
determined  by  appraisal  and  subsequent  adjustments  made 
necessary  by  facts  revealed  in  the  testimony  and  by  in- 
vestigation, was  $719,740,  and  the  cost  of  reproduction 
$921,337.  The  original  cost  of  the  property  and  the  cost 
of  subsequent  extensions  could  not  be  accurately  deter- 
mined, for  the  records  bearing  on  these  matters  oft'ered  little 
explanation  of  the  original  transactions.  The  present  or- 
ganization of  the  company  is  one  that  secured,  through  pur- 
chase, properties  that  had  already  been  in  operation  for  a 
considerable  time,  and  it  had  added  to  these  properties  not 
only  extensions  made  by  itself,  but  other  constructions  built 
by  other  concerns  for  competitive  purposes. 

The  difference  between  the  company's  alleged  valuation 
and  the  valuation  as  made  by  the  commission  is  due  to 
several  causes.  The  petitioner  included  the  total  cost  of 
equipment,  a  considerable  portion  of  which  was  duplicated 
when  the  various  properties  were  acquired  and  was  de- 
ducted by  the  commission  as  property  not  used  or  useful. 
The  commission  limited  the  cost  of  pavement  to  the  actual  1 
cost  incurred  in  cutting  through  it,  and  refused  to  accept  I 
the  petitioner's  contention  that  the  total  cost  of  $82,000  ' 
should  be  included  in  determining  the  reproductive  value. 
Believing  the  company  to  be  evidently  overcapitalized,  the 
commission  was  nut  inclined  to  accept  the  face  values  of  the. 
various  securities  purported  to  have  been  given  in  exchange 
for  the  different  properties  as  evidence  of  the  actual  value 
involved.  Although  the  petitioner  testified  that  it  was  en- 
titled to  a  certain  sum  as  "going  value"  in  virtue  of  the 
commission's  policv  in  such  matters,  no  reliable  value  could 
be  determined  upon  because  of  the  meager  information  at 
hand. 

It  was  the  opinion  of  the  commission,  though,  that  the  | 
earnings   had   been   high   enough   throughout   a   period  of  j 
years,  with  the  possible  exception  of  the  time  when  vigorous 
competition  existed,  to  make  up  for  the  early  losses  incurred 
in  building  up  the  business.     Concerning  these  losses  and 
the  trouble  which  the  utility  has  had  for  some  time  with  its 
patrons,  the  commission  comments  as  follows:    "What  con- 
sideration should  be  given  to  losses  that  may  be  the  result 
of  competition  occurring  some  years  after  the  first  con-  j 
struction  is  a  matter  that  is  not  clear.    One  view  that  may 
be  held  is  that  during  periods  when  no  public  regulation  of 
utilities  exists  and  there  is  little  restriction  as  to  the  number 
of  concerns  that  may  enter  the  same  field  the  risks  of  the 
business  are  greater  and  the  utilities  are  therefore  entitled 
to  larger  returns  during  the  profitable  years  than  would  1 
otherwise  be  the  case.     Investors,  it  may  be  held,  knowing  ' 
as   they    should    that    these    conditions    prevail,    take    upon 
themselves,  when  entering  the  field,  the  risks  of  the  business  r 
as  well   as  the   profits.     Another  view   may  be   advanced  j 
iiolding  that  since  a  municipality  during  former  years  could  i 
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choose  between  allmviiig  one  or  more  utilities  of  the  same 
kitid  to  supply  the  community,  it  took  upon  itself  the  re- 
sponsibility of  increased  costs  and  losses  due  to  competition 
when  duplicate  franchises  were  granted.  It  seems  quite 
certain  that  municipalities  are  to  some  degree  responsible 
for  the  increased  cost  of  service  and  losses  in  conducting 
the  business  when  they  permit  duplicate  investment  to  serve 
an  already  adequately  supplied  public.  Just  how  the  public 
in  such  instances  expects  to  profit  permanently  by  such 
action  is  difficult  to  say.  As  a  rule  its  action  is  believed  to 
be  due  to  a  misapprehension  as  to  the  cost  of  service,  the 
amount  of  profit  utilities  usually  earn  and  the  rights  to 
which  they  are  entitled.  High  rates,  poor  service  or  other 
local  circumstances  have  sometimes  formed  the  grounds 
upon  which  attack  or  retaliation  has  been  made  by  the 
public  by  permitting  competition  to  take  place ;  to  what 
e.xtent  it  was  justified  therein,  in  the  absence  of  other  pro- 
tective methods,  depends  largely  upon  the  importance  of 
these  offenses  and  whetiier  the  utility  was  responsible  for 
them."  While  not  conunitting  itself,  the  commission  evi- 
dentlv  did  not  consider  the  La  Crosse  Gas  &  Electric  Com- 
pany the  greatest  offender. 

From  an  examination  of  the  available  facts,  the  annual 
operating  revenues  and  expenses,  additions  to  the  property 
and  their  relation  to  the  present  cost  of  reproducing  the 
physical  property,  the  commission  held  that  the  amount 
upon  which  the  company  was  entitled  to  earn  interest  was 
not  far  from  the  cost  of  reproduction.  The  rates  for  gas 
service  and  for  heating  service  were  not  changed,  although 
the  commission  recommended  that  the  form  of  the  schedules 
be  altered  to  conform  more  nearly  with  the  respective  cost 
curves.  The  minimum  bill  for  electric  lighting  was  in- 
creased from  75  cents  to  $1. 

The  present  rates  for  electric  lighting  consist  of  a  service 
charge  of  $1.80  per  year  per  i6-cp  lamp  or  equivalent  de- 
mand, with  one-third  the  connected  load  considered  active, 
and  a  meter  rate  of  7.5  cents  per  kw-hour  for  a  monthly 
consumption  equal  to  or  less  than  sixty  hours  per  month, 
with  an  excess  rate  of  6  cents.  This  schedule  was  not 
altered  for  residence  lighting,  but  for  business  lighting  the 
commission  ordered  the  percentage  of  active  connected  load 
increased  from  33  to  38.  No  change  was  made  in  the  rates 
for  electric  power  because  none  was  applied  for,  but  an 
analysis  of  revenues  and  expenses  showed  that  the  com- 
pany's power  business  is  far  from  remunerative.  The  pres- 
ent output  charge  is  2  cents  per  kw-hour,  whereas  the  out- 
put cost,  according  to  the  connnission,  is  3  cents  per  kw- 
hour.  The  company's  relatively  large  power  business  is 
due  not  so  much  to  the  need  of  electric  povi'er  as  to  the 
inducements  in  the  shape  of  attractive  rates  which  were 
offered  during  the  time  when  competition  was  keen. 


CURRENT    NEWS   AND    NOTES. 

Lai!Or.-\tory  Experime.nts  for  New  York  Ediso.n  Em- 
ployees,— Nearly  200  employees  of  the  New  York  Edison 
Company  are  availing  themselves  of  the  laboratory  practice 
courses  offered  by  the  company.  There  are  126  taking  the 
elementary  course,  thirty-six  in  the  direct-current  course, 
and  thirty  in  the  alternating-current  course.  Employees 
engaged  on  night  work  have  the  use  of  the  laboratory  each 
Tuesday  afternoon  from  i  to  4  o'clock. 
*     *     * 

Residence-Business  N.  E.  L.  A.  Committee. — A  meet- 
ing of  the  residence-business  committee  of  the  Commercial 
Section,  National  Electric  Light  Association,  was  recently 
held  at  the  office  of  the  chairman  to  organize  and  discuss 
plaqs  for  the  year's  work.  Those  composing  the  com- 
mittee are  Messrs.  J.  F.  Becker,  New  York  City,  chair- 
man; N.  H.  Boynton,  Cleveland,  secretary;  S.  M.  Ken- 
nedy,  Los  Angeles,  Cal. ;   G.   B.   Griffin,  East   Pittsburgh, 


I'a. ;  F,  H.  Gale,  Schenectady,  N.  Y. ;  E.  A.  Norman,  New 
York  City;  G.  C.  Osborne,  Harrison,  N.  J.,  and  !•".  D. 
Pembleton,  Jersey  City,  N.  J. 

*  »     * 

MuNiciiwL  Responsihii.ity  in  Granting  Competitive 
Franchises. — In  a  recent  decision  by  the  Wisconsin  Pub- 
lic Service  Commission  on  a  petition  for  higher  rates  by 
the  La  Crosse  Gas  &  Electric  Company  there  is  an  in- 
teresting discussion  by  the  commission  of  the  principle  of 
granting  competitive  franchises,  which  practice  is,  by 
implication,  condemned.  An  abstract  of  the  decision  is 
given  elsewhere  under  the  head  of  "Public  Service  Com- 
mission News." 

Nel.\  Engineering*  Society. — An  organization  to  be 
known  as  the  Nela  Engineering  Society  has  recently  been 
formed  by  the  members  of  the  engineering  department  of 
the  National  Electric  Lamp  Association,  Cleveland.  The 
society  will  be  a  forum  for  papers  and  discussions  on  sub- 
jects of  general  engineering  interest  ptesented  by  mem- 
bers of  the  society  and  by  outside  speakers.  Twenty-five 
persons  were  present  at  the  organization  of  the  society, 
which  will  meet  every  Thursday  evening.  Mr.  M.  D. 
Cooper  was  elected  president. 

*  *     * 

Proposed  Kentucky  Public  Utility  Commission. — A 
movement  is  under  way  to  secure  legislation  in  Kentucky 
for  a  commission  of  public  utilities.  It  is  said  that  the 
first  definite  action  toward  the  institution  of  such  a  body 
will  be  taken  in  a  strong  recommendation  along  this  line 
by  Governor  James  B.  McCreary  in  his  first  message  to 
the  State  Legislature  in  January.  The  work  of  the  State 
relative  to  the  regulation  and  enfranchisement  of  public- 
utilitv  corporations  is  at  present  performed  by  the  auditor 
of  public  accounts,  the  state  treasurer  and  the  secretary 
of  state  acting  as  a  special  committee.  It  has  become  too 
onerous,  however,  and  it  is  proposed  to  establish  a  special 
commission,  modeled  along  the  lines  of  the  state  railroad 
commission,  to  handle  the  questions  which  arise  in  the 
regulation,  taxation  and  adjustment  of  difficulties  with  tele- 
phone companies,  electric  companies  and  other  public- 
service  bodies. 

*  *     * 

Boston  Subway  Leases  Signed. — Leases  covering  the 
use  of  all  subways  and  tunnels  for  electric  railway  service 
now  existing  in  Boston  were  signed  on  Dec.  7  by  President 
William  A.  Bancroft,  of  the  Boston  Elevated  Railway 
Company,  and  by  members  of  the  Boston  Transit  Commis- 
sion for  the  city  of  Boston.  The  leases  also  covered  the 
use  of  the  proposed  Dorchester  tunnel,  Boylston  Street 
subway.  East  Boston  tunnel  extension  and  the  Cambridge 
connecting  tunnel,  as  well  as  the  Tremont  Street  subway 
md  the  East  Boston  and  Washington  Street  tunnels  now 
in  operation.  By  the  terms  of  the  instruments,  which  are 
seven  in  number  and  which  cover  sixty-nine  pages  of 
printed  matter  when  bound  in  a  single  volume,  all  the 
foregoing  subways  and  tunnels  are  leased  until  1936.  .\t 
that  time  the  termination  is  conditioned  upon  a  two  years' 
notice  by  either  party.  The  rental  to  be  paid  by  the  com- 
pany in  every  case  is  4j/>  per  cent  of  the  net  cost  of  con- 
struction, payable  quarterly.  After  June  10,  1922,  the  com- 
pany will  be  discharged  from  the  obligation  of  collecting 
tolls  for  the  city  in  its  use  of  the  East  Boston  tunnel.  The 
leases  were  signed  as  a  result  of  the  agreement  of  the 
parties  following  an  act  of  the  last  Legislature.  Unless  a 
pending  suit  by  minority  interests  of  the  West  End  Street 
Railway  Company  to  determine  the  constitutionality  of  the 
act  authorizing  the  consolidation  of  the  West  End  and. 
Boston  Elevatf^d  coirnanies  results  in  a  finding  against  the 
act,  there  is  nothing  further  to  prevent  the  construction  of 
the  new  tunnels  and  subways  above  mentioned  by  the 
Boston  Transit  Commission. 
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City  Electrician  Free  of  Political  Influence:— By  a 
provision  of  the  new  diarter  of  Pueblo,  Col.,  applying  to 
the  commission  form  of  government,  the  position  of  city 
electrician  is  made  permanent,  except  for  cause.  This  is 
the  second  city  of  the  Rocky  Mountain  regions  to  take  in- 
spection work  out  of  politics,  and  «s  both  Colorado  Springs 
and  Pueblo  have  unusually  efficient  electricians  the  progress 
toward  permanency  and  safety  in  all  new  construction  is 
ver)'  rapid. 

A  Fireproof  Coal  Pile. — Two  central-station  men  were 
discussing  the  fuel  value,  or  rather  the  lack  of  it.  in  a 
certain  coal  which  one  had  been  trying  under  his  boilers. 
"On  the  day  of  judgment,"  he  finally  remarked  to  the  other 
in  accents  of  conviction,  "when  the  fire-bells  begin  to  ring 
and  the  whole  world  lights  up  with  red  flames,  according  to 
prophecy,  you  can  just  watch  me  scramble  up  on  to  that 
pile  of  Rhode  Island  coal,  for  I  know  that  will  be  the  last 
thing  on  earth  to  burn !'' 

*  *     * 

Missionary  Work  by  Wireless  Telegraphy. — In  a  re- 
cent address  at  Northampton,  Mass.,  Dr.  Wilfred  T.  Gren- 
fell,  the  well-known  Labrador  medical  missionary,  em- 
phasized the  value  of  wireless  telegraphy  as  a  means  of 
communicating  instructions  from  the  hospital  boat  to  per- 
sons ill  or  suffering  from  accidents  at  sea  who  are  beyond 
the  reach  of  contact  treatment.  Dr.  Grenfell  intimated  that 
by  this  method  the  sphere  of  usefulness  of  the  Labrador 
Deep-Sea  Mission  has  been  greatly  increased  within  the 
past    few-  vears. 

*  *     ♦ 

Boston  Electric  Vehicle  Cll-b  Banquet. — Invitations 
are  being  mailed  for  a  banquet  to  be  given  by  the  Electric 
Vehicle  Club  of  Boston  at  the  Boston  City  Club  on  Dec. 
19  at  6  p.  m.  The  speaker  of  the  evening  will  be  Mr. 
Hayden  Eames,  of  Cleveland,  Ohio,  his  subject  being  "The 
Motor  Vehicle  for  City  and  State."  A  representative  at- 
tendance of  prominent  city  and  state  officials  is  expected, 
and  a  special  effort  will  be  made  to  bring  home  in  a  new 
and  striking  manner  the  fitness  of  electric  pleasure  and 
commercial  vehicles  for  service  in  large  cities. 

*  *     * 

Wireless  Regulation. — The  case  of  the  United  States 
against  the  steamer  Templemore,  of  the  Johnson  line, 
charged  with  the  violation  of  the  new  federal  wireless  law, 
is  now  pending  in  the  United  States  District  Court  of 
Baltimore.  The  Templemore  took  a  large  number  of 
Republican  politicians  across  to  England  and  Ireland  some 
months  ago  and  was  not  provided  with  wireless  apparatus. 
The  law  says  that  any  steamer  carrying  more  than  fiftv 
passengers  and  sailing  more  than  200  miles  from  the  coast 
shall  be  provided  with  a  wireless  outfit.  One  of  the  points 
which  the  defense  is  expected  to  raise  is  that  the  politicians 
were  not  passengers  at  all,  but  were  members  of  the  crew, 
with  special  duties.  One  of  them,  for  instance,  was  the 
oflScial  rocket-shooter.  He  fired  one  rocket  during  the 
trip,  it  is  declared,  this  being  off  the  Irish  coast.  United 
States  District  Attorney  John  Philip  Hill,  with  one  of  his 
assistants,  will  conduct  the  case  for  the  government. 
Special  interest  attaches  to  this  trial,  as  it  is  the  first 
prosecution  under  the  new  law. 
«     *     « 

Electrical  League  of  Cleveland.— The  Electrical 
League  of  Cleveland  held  its  third  annual  meeting  and 
smoker  at  the  Moose  Club  Hall  on  Thursday  evening, 
Dec.  7.  The  earlier  part  of  the  evening  was  devoted  to 
the  election  of  officers  for  the  coming  vear,  as  follows: 
Mr.  David  Aitken,  president;  Mr.  J.  Robert  Crouse,  first 
vice-president;  Mr.  L.  Greisser.  second  vice-president;  Mr. 
N.  C.  Cotabish.  third  vice-president;  Mr.  Peter  Yensen, 
fourth  vice-president;  Mr.  T.  P.  Cagwin,  secretary; 
Messrs.  H.  H.  Cudmore.  A    I,.  Oppenheimer,  G.  C.  Web- 


ster and  C.  T.  McKinstry,  executive  board.  A  large  dele- 
gation from  the  Electrical  Boosters'  Club  of  Pittsburgh 
was  cordially  welcomed  by  the  members  of  the  Cleveland 
League.  Among  the  speakers  of  the  evening  who  made 
brief  addresses  were  Mr.  A.  A.  Gray,  of  Chicago ;  Mr. 
Harris  and  Mr.  Harrison,  of  Pittsburgh,  and  Mr.  J.  Robert 
Crouse.  Tlie  entertainment  leatures  consisted  of  orchestra, 
glee  club  and  mandolin  music,  vaudeville  productions,  box- 
ing exhibitions,  plenty  of  good  cigars  and  an  ample  Dutch 
lunch.  The  smoker  was  characterized  by  a  feeling  of 
good  fellowship  and  informality  on  the  part  of  all  present. 
*  *  * 
Scholarships  for  Throop  Polytechnic  Institute.— A 
friend  of  Throop  Polytechnic  Institute,  of  Pasadena,  Cal., 
has  established  two  scholarship  awards  to  be  known  as  the 
senior  and  freshman  scholarship  prizes  respectively.  The 
former  consists  in  ample  provision  for  a  trip  to  Europe, 
and  will  be  awarded  on  each  commencement  day  to  that 
member  of  the  graduating  class  who  has  the  best  record 
in  scholarship  for  the  junior  and  senior  years,  the  faculty 
taking  also  into  account  in  assigning  the  award  considera- 
tions of  deportment  or  good  manners  and  ability  for 
original  work.  This  prize  is  $750  cash.  The  freshman 
scholarship  prize  consists  in  full  provision  for  a  journey 
through  some  of  the  principal  cities  of  the  Eastern  United 
States  over  a  route  recommended  by  the  faculty,  and  will 
be  awarded  on  each  commencement  day  to  that  member  of 
the  freshman  class  who  has  the  best  scholarship  record  for 
the  )'ear,  good  manners  and  the  quality  of  initiative  being 
also  taken  into  ■  account.  This  prize  is  $250  cash.  The 
faculty  may  in  some  instances  permit  this  prize  to  be  used 
for  other  purposes  than  travel,  but  reserves  the  right  to 
indicate  the  mode  of  its  use  in  case  of  any  such  exception. 


Snowstorms  and  the  Commercial  Motor  Wagon. — 
What  leading  merchants  think  of  mechanical  transportation 
is  revealed  in  large  display  announcements  that  have  ap- 
peared recently  in  daily  and  Sunday  newspapers.  In  New 
York,  for  example,  following  the  snowstorm  of  Monday, 
Dec.  4,  John  Wanamaker  ran  a  324-line  advertisement 
headed  "The  Delivery  System  That  Stood  the  Test  of  the 
First  Blizzard."  In  this  announcement  the  store  called 
attention  to  the  fact  that  in  the  face  of  the  storm  all  de- 
liveries went  out  on  schedule  from  its  distributing  stations 
to  such  remote  points  as  Stamford,  Conn. ;  Greenpoint, 
L  I. ;  Plainfield,  Morristown  and  Englewood,  N.  J.  This 
extraordinary  feat  was  accomplished  with  a  fleet  of  fifty- 
eight  motor  vehicles,  including  ten  large  trucks  that  car- 
ried the  packages  in  bulk  to  the  suburban  stations,  whence 
they  were  distributed.  Gimbel  Brothers  used  one-third  of 
their  advertising  space  in  Thursday's  papers  to  announce 
that,  so  far  as  they  know,  their  New  York  store  is  the  only 
big  store  in  the  world  that  delivers  its  goods  exclusively  by 
motor  vehicles,  and  that  "no  blizzard  can  stop  Santa  Claus 
when  he  starts  from  Gimbel's."  The  announcement  stated 
that  the  delivery  equipment  includes  seventy-five  electric 
wagons,  thirty  gasoline  wagons  and  thirty  gasoline  and 
electric  trucks.  With  the  opening  of  its  large  new  depart- 
ment store  in  New  York,  Kesner's  announced  in  a  large 
display  "Our  specialty  is  service,"  and  made  the  promise 
that  its  up-to-date  motor  delivery  service  would  take  care 
of  every  order  promptly  even  if  the  second  day  should* 
prove  bigger  than  the  opening  day.  Regarding  the  re- 
liability of  the  motor  truck  for  delivery  work,  Stanley^ 
Field,  of  Marshall  Field  &  Company,  in  Chicago,  said  re 
cently :  'All  the  year  around,  winter  and  summer,  the 
truck  bucks  the  road  and  carries  our  goods  into  far  and 
out-of-the-way  places.  It  would  be  impossible  to  ship  to 
these  places  by  horses.  We  used  to  tr\'.  but  the  labor  was 
too  wearing  on  the  animals  and  there  was  a  loss  with  each 
journey.  So  we  gave  it  up  and  used  the  railroad  until  the 
motor   truck  came." 
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i-j  ECTKiFKATiON  OF  A  l-oi'isiANA  Kau.road. —  It  is  an- 
nounced that  the  Louisiana  Southern  Railroail,  which  with 
an  extension  now  under  construction  will  be  75  miles  long, 
will  be  electrically  operated.  The  road  extends  from  Xew 
Orleans  and  serves  a  populous  district. 

*  *     * 

Electric  Holiday  Celeuratiox  in  Muncie,  Inu. — 'IMie 
business  men  of  Muncie  (Ind.)  have  contributed  a  sub- 
stantial sum  to  be  used  for  an  "electric,  holiday  celebra- 
tion."' Special  decorative  street  lighting  will  be  erected 
along  twenty-two  blocks  of  city  streets,  and  other  electrical 
attractions  will  add  to  the  eflfectiveness  of  the  displav. 

*  *     * 

Central-Station  Luncheon  to  Employees. — A  luncheon 
was  given  last  week  by  the  Consolidated  Gas,  Electric  Light 
&  Power  Company,  of  Baltimore,  to  the  employees  of  its 
electric  division  at  30  South  Kutaw  Street,  one  of  the  com- 
pany's buildings.  Upward  of  600  men  were  present.  The 
purpose  of  the  meeting  was  to  afford  an  opportunity  for  the 
employees  of  the  company  to  become  better  acquainted. 
There  were  informal  talks  by  Mr.  Herbert  A.  Wagner, 
vice-president  of  the  company;  Mr.  Douglass  Burnett,  com- 
mercial manager  of  the  electric  division,  and  Mr.  R.  H. 
Tillman,  industrial  power  engineer.  A  buffet  supper  was 
served  and  an  orchestra  played. 

*  '  *     * 

Tables  of  Scientific  Data. — The  first  volume  of  the 
"Annual  Tables  of  Constants  and  Numerical  Data:  Chem- 
ical, Physical  and  Technological."  compiled  and  published 
by  an  international  commission  appointed  by  the  Seventh 
International  Congress  of  Applied  Chemistry,  is  now  open 
to  subscription.  Subscription  blanks,  the  terms  of  sub- 
scription and  descriptive  leaflets  may  be  obtained  from 
any  one  of  the  three  American  commissioners — Dr.  G.  N. 
Lewis.  Massachusetts  Institute  of  Technology.  Boston, 
Mass.;  Prof.  G.  F.  Hull.  Dartmouth  College,  Hanover, 
N.  H.,  and  Prof.  J.  Stieglitz.  University  of  Chicago,  Chica- 
go, 111.  After  Jan.  15.  1912.  the  price  of  the  volume  is 
likely  to  be  increased. 

*  *     * 

Central-Station  Men  as  Fire  Fighters. — A  corre- 
spondent calls  attention  to  the  omission  from  the  abstract 
in  our  issue  of  Nov.  4  of  the  report  of  the  investigation  of 
fire  in  the  generating  station  of  the  St.  Croix  Power  Com- 
pany at  Apple  River  Falls.  Wis.,  of  that  part  relating  to  the 
role  played  in  saving  the  station  by  the  superintendent  and 
station  employees  of  the  St.  Croix  company.  He  adds  that 
there  is  no  record  of  a  finer  piece  of  work,  considering  the 
extinguishing  agents  available,  performed  even  by  men 
trained  in  the  art  of  fighting  fires.  "Not  one  crew  in  a 
thousand  would  have  successfully  carried  out.  or  even 
seriously  attempted,  the  work  of  extinguishing  a  fire  located 
out  of  reach  and  of  the  proportions  the  one  in  question  had 
gained  when  discovered.  The  successful  accomplishment 
of  this  huge  task  should  be  an  encouragement  to  other 
station  men  when  confronted  by  a  similar  problem.  There 
are  thousands  of  power  houses  as  inadequately  protected 
from  fire  dangers  as  the  one  at  Apple  River  Falls,  and 
power-house  owTiers  should  appreciate  the  importance  of 
selecting  intelligent  nien  as  operatives  and  of  bringing  about 
suitable  recognition  of  the  sen'ices  of  these  operatives  when 
a  duty  has  been  faithfully  and  intelligently  performed." 

*  *     * 

Over  io.coo  N.  E.  L.  A.  Memhers. — At  the  meeting  of 
the  executive  committee  of  the  National  Electric  Light 
Association  on  Dec.  7  it  was  announced  that  the  member- 
ship had  reached  10,000  and  was.  in  fact,  very  nearly 
10.150.  The  news  was  received  with  much  pleasure  by  the 
officers  as  indicating  how  rapidly  the  body  is  moving  for- 
ward in  execution  of  its  program  for  the  complete  organ- 
ization of  the  industry.  Up  to  July,  1909.  the  membership 
of  the  association  was  still  below  3000.  but  the  last  two 
years  have  been  periods  of  unprecedented  expansion,  and 


there  are  m.iny  indications  tluit  the  end  is  by  no  means 
yet.  In  his  presidential  address  this  year  Mr.  Freeman 
estimated  that  a  few  years  hence  the  association  inight 
well  have  a  membership  of  25,000.  while  Mr.  Samuel  Insull, 
with  wonted  boldness,  ventured  upon  the  prediction  that 
in  view  of  the  tremendous  strides  the  central-station  in- 
dustry was  making,  the  membership  should  within  a  period 
of  perhaps  ten  years  attain  a  figure  of  not  less  than  40,000. 
The  official  headquarters  in  the  Engineering  Societies 
Building  arc  undergoing  corresponding  expansion,  four 
additional  rooms  having  been  taken  within  the  past  three 
months,  so  that  the  space  occupied  by  the  association  is 
virtually  as  great  as  that  occupied  by  any  one  of  the  three 
founder  societies. 

*  ♦     * 

Electric  Light  Polarity. — In  a  broadsheet  sent  out  by 
the  "Cross  I'ublishing  House,"  Nuevitas,  Cuba,  as  one  of 
a  series  expounding  "The  Gospel  That  Blesses  All  the 
Families  of  the  Earth,"  the  writer  employs  an  electrical 
analogy  to  support  a  conclusion  that  "In  the  autumn  of 
1912  shall  begin  to  be  visited  the  antitype  of  the  slaying  of 
the  firstborn."  The  title  of  the  tract  is  "Concerning  the 
Laws  That  Govern  All  Things."  and  it  opens  with  an  ac- 
count of  the  electrician  turning  on  the  current,  and  how 
the  light  "unostentatiously  and  noiselessly  crept  into  the 
bulbs  and  chased  away  the  darkness."  But,  it  is  added,  if 
"you  follow  the  wires  down  to  the  power  house,  and  as 
the  whir  and  grinding  of  the  high-speeded  machinery 
strike  upon  your  ear  you  begin  to  think  that,  after  all,  it 
takes  a  great  deal  of  noise  and  friction  to  produce  the 
velvety-slippered  light,  the  electrician  will  tell  you  that 
there  are  two  poles  to  this  subtle  light-current,  positive 
and  negative.  He  will  tell  you  that  the  first-mentioned  pole 
is  the  superior,  is  energizing  and  sweet,  and  that  the  nega- 
tive is  secondary,  enervating  and  acid.  If  you  should  ask 
him  which  pole  goes  to  the  upper  carbon  of  the  scintillating 
arc  light,  he  would  inform  you  that  it  must  be  the  positive, 
and  that  the  negative  must  go  below."  The  writer  then 
proceeds  to  discuss  whether  "knowledge,  as  in  the  case  of 
the  light,  is  also  produced  by  a  terrible  grinding  and  fric- 
tion, and  has  what  correspond  to  the  positive  and  negative 
poles  of  the  electric  current." 

*  *     * 

Large  Centr.\l-St.\tion  Storage-Battery  Plant. — The 
installation  of  a  storage  battery  weighing  more  than  600 
tons  and  said  to  be  the  largest  in  the  world  was  com- 
pleted last  week  at  the  McClellan  Alley  substation  of  the 
Consolidated  Gas,  Electric  Light  &-  Power  Company  of 
Baltimore.  This  battery  plant  will  eliminate  the  incon- 
venience of  shutdowns,  such  as  followed  an  accident  some 
time  ago  at  the  McCall's  Ferry  station,  when  the  whole 
lighting  and  power  service  throughout  the  city  of  Balti- 
more was  discontinued  for  about  six  minutes,  .^t  the 
formal  opening  of  the  plant  a  buffet  luncheon  was  given 
by  officials  of  the  electric  company  to  several  hundred 
guests.  The  Consolidated  Gas.  Electric  Light  &  Power 
Company  has  an  ample  power  supply  for  years  to  come 
from  the  large  generating  stations  at  Westport  and  Mc- 
Call's Ferry,  either  of  which  alone  is  now  perfectly  capable 
of  handling  the  city's  need  and  both  of  which  are  kept  in 
operation  day  and  night.  The  battery,  while  constantly 
connected  with  the  lines  of  the  company,  will  not  come  into 
play  unless  both  of  the  generating  stations  are  disabled  at 
the  sarhc  time,  when  it  will  automatically  pick  up  the 
"load"  and  sustain  it  without  interruption  to  the  service. 
The  battery  cost  over  $400,000,  including  installation,  and 
it  took  fifty-one  freight  cars  to  transport  the  parts  from 
Philadelphia  to  Baltimore.  There  are  20,216  lead  plates 
weighing  303  tons  contained  in  tanks  weighing  72  tons, 
while  138  tons  of  acid,  18  tons  of  glass  plate,  6  tons  of 
switches  and  9  tons  of  porcelain  insulators  were  used. 
Other  equipment  includes  heavy  switchboards,  14  tons  of 
copper    connections    and    the    charging    machinery. 
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Electric  \'ehicle  Association  of  America. — At  the 
meeting  of  the  Electric  Vehicle  Association  of  America 
10  be  held  in  the  Engineering  Societies  Building,  New- 
York,  Dec.  19.  Mr.  S.  G.  Thompson,  of  the  Public  Service 
Electric  Company.  Newark,  N.  J.,  will  present  a  paper 
entitled  ""Is  Central-Station  Activity  Iiistified  in  the  Elec- 
tric-Vehicle  Field?" 

*    * 

Jovian  Theater  Party  in  Philadelphia. — The  Phila- 
.leiphia  Section  of  the  Sons  of  Jove  gave  a  theater  party  on 
•he  evening  of  Dec.  8.  About  700  Jovians,  with  their  wives 
ind  sweethearts,  attended  the  Chestnut  Street  Opera  House 
M  witness  the  performance  of  Miss  Lula  Glaser  in  her  latest 
-iiccess,  '"Miss  Dudelsack."  Quite  a  number  of  the  New 
\ork  Jovians  journeyed  to  Philadelphia  on  this  occasion, 
iiid  the  theater  was  appropriatel)'  decorated.  After  the 
; heater  an  adjournment  was  made  to  the  Bingham  House 
tor  supper,  during  which  speeches,  songs,  etc.,  were  in 
order.  The  success  of  the  entire  undertaking  was  mainly 
due  to  Mr.  Washington  Devereux,  and  is  in  line  with 
,-everal  features  that  he  has  inaugurated  in  Philadelphia 
m  order  to  create  and  maintain  an  interest  in  the  Sons  of 
love. 


New  Orleans  party  from  $95  to  $142.50.  This  includes 
meals  and  berth  on  shipboard,  but  not  accommodations  at 
Panama.  Remittances  for  accommodations  should  be  made 
payable  to  Mr.  F.  L.  Hutchinson,  acting  secretary  of  the 
Institute,  29  West  Thirty-ninth  Street,   New   York. 


Western  Association  of  Electrical  Inspectors. — The 
seventh  annual  meeting  of  the  Western  Association  oj 
Electrical  Inspectors  will  be  held  Jan.  23,  1912,  at  the  Planks 
ington  House,  Milwaukee,  Wis.  The  meetings  will  include 
an  experience  session,  and  reports  of  committees  will  bej 
presented  on  grounding  secondaries,  public  safety,  theater 
wiring,  show-window  and  display  wiring,  and  pole-line  con- 
struction. Among  the  papers  will  be  one  by  Mr.  W.  J, 
Canada  on  "Grounding  of  Conductors  and  Conduit";  oni 
by  Mr.  W.  G.  Middleton  on  "Electrolysis,"  and  one  by  Mr 
H.  B.  Long  on  "Lightning  Protection  of  Buildings."  Meet 
ings  were  formerly  held  in  October,  but  are  to  be  in  January 
in  future  to  avoid  conflict  with  other  convention.s  and  meet' 
ings.  A  special  car  will  run  out  of  Chicago  to  Milwaukee 
on  Jan.  22  at  6:30  p.  m.  on  the  Chicago,  Milwaukee  &  St. 
Paul,  to  accommodate  delegates.  Mr.  W.  S.  Boyd,  76  West 
Monroe  Street,  Chicago,  is  secretary. 


New  York  Companies'  N.  E.  L.  A.  Section. — The  New 
York  Companies'  Section  of  the  National  Electric  Light 
Association  will  hold  its  tenth  regular  meeting  on  Monday 
evening,  Dec.  18,  in  the  Edison  Auditorium,  44  West 
Twenty-seventh  Street.  At  the  meeting  Mr.  Frederick 
Kurz.  of  the  New  York  Telephone  Company,  will  deliver 
an  illustrated  lecture  on  "The  Telephone  Girl,"  and  Mr. 
M.  S.  Seelman,  Jr.,  advertising  manager  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn,  will  speak  on 
the  subject  "How  to  Promote  Company  Sections."  The 
paper  presented  by  Mr.  George  A.  Saunders,  of  the  West- 
chester Lighting  Company,  at  the  last  meeting  of  the  sec- 
tion on  the  "Relation  of  the  Employee  to  the  Employer 
and  to  the  Public"  will  be  discussed.  The  usual  entertain- 
ment and  refreshments  will  be  provided  by  the  entertain- 
ment committee. 


Cahill  Electrical  Music  at  a  New  York  Banquet. — 
During  a  banquet  given  last  week  at  the  Hotel  Astor  by 
the  "Athletics"  baseball  club  to  the  Baseball  Writers'  Asso- 
ciation of  .\merica  the  New  York  Cahill  Telharmonic  Com- 
pany provided  entertainment  in  the  form  of  music  produced 
on  the  improved  telharmonium,  now  called  the  "electro- 
phone." This  instrument,  which  is  located  at  535  West 
Fifty-sixth  Street,  was  operated  by  two  musicians  who 
were  in  constant  telephonic  communication  with  the  musical 
director  at  the  Hotel  Astor,  2  miles  distant,  as  measured 
over  the  electrophonic  circuits.  So  intimate  was  the  inter- 
communication that  the  electrophone  was  used  to  accom- 
pany a  soloist  at  the  banquet.  The  electrophonic  entertain- 
ment, which  was  highly  successful,  represented  the  first 
public  performance  of  the  improved  instrument,  which  was 
described  in  our  issue  dated  April  28,  1910. 


The  Panama  'Trip  of  the  Institute. — Mr.  S.  D. 
Sprong,  chairman  of  the  committee  on  the  Panama  trip 
of  the  American  Institute  of  Electrical  Engineers,  an- 
nounces that  it  has  been  decided  definitely  that  the  trip  to 
the  Isthmus  of  Panama  shall  be  undertaken.  The  New 
Y'ork  party  will  leave  that  city  on  Jan.  17,  at  noon,  ar- 
riving at  Colon  on  Jan.  25  and  returning  to  New  York  on 
Feb.  8.  The  New  Orleans  party  is  scheduled  to  leave  that 
city  on  Jan.  20,  at  11  a.  m.,  arriving  at  Colon  on  Jan.  25 
and  returning  to  New  Orleans  on  Feb.  6.  The  rates  for 
the  New  York  trip  range  from  Si 25  to  $210.50  and  for  the 


Concrete  Work  on  Keokuk  Dam  to  Proceed  Through- 
out Winter. — The  work  of  placing  concrete  on  the  great 
water-power  dam  and  generating  plant  in  the  Mississippi 
River  at  Keokuk,  la.,  will  go  on  uninterrupted  during  the 
winter  months.  Machinery  has  been  housed,  water  pipes 
have  been  covered,  and  arrangements  have  been  made  for 
heating  the  sand  and  water  used  in  the  concrete  mixture. 
The  power  house  and  locks  on  the  Iowa  side,  as  already 
explained,  are  being  constructed  behind  the  protection 
afforded  by  a  cofferdam  wall.  In  spite  of  the  unusual 
flood  height  of  the  river  this  fall,  no  delay  has  been  ex- 
perienced from  this  cofferdam.  W'ork  on  the  dam  proper, 
stretching  out  from  the  Illinois  side,  has,  however,  been 
temporarily  interrupted  by  high  water ;  but,  as  this  con- 
struction will  take  less  time  to  complete  than  that  of  the 
power  house  and  locks,  the  final  date  of  completion  will 
not  be  affected.  Up  to  Oct.  17,  when  water  overflowed  the 
Illinois  cofferdam,  69  of  the  119  arches  had  been  com- 
pleted, the  glistening  white  line  of  the  36-ft.  concrete  arches 
now  extending  more  than  half-way  across  the  bed  of  the 
river. 


National  District  He.a.ting  Association. — As  pre- 
viously reported  in  these  columns,  the  coming  annual  con- 
vention of  the  National  District  Heating  Association  will 
be  held  in  Detroit,  Mich.,  on  June  25-27,  1912.  The  pro- 
gram for  the  convention  will  include  papers  on  the  follow- 
ing subjects:  Depreciation  in  underground  distribution 
systems;  operation  of  turbines  and  reciprocating  engines  in 
connection  with  steam-heating  work ;  combined  steam-heat- 
ing, ice-making  and  electric-power  system;  radiation  tests; 
heat  losses  in  steam  distributing  systems ;  a  large  hot-water- 
heating  system ;  quality  of  steam  supply  as  aft'ected  by 
superheating;  decentralized  heating  plants;  relative  econo- 
mies of  the  one-pipe  and  two-pipe  heating  systems ;  com- 
mon sources  of  trouble  in  customers'  installations ;  thermo- 
dynamic economy  of  combined  power  and  heating  systems ; 
different  .systems  of  underground  construction.  The  head- 
quarters of  the  convention  will  be  at  the  Cadillac  Hotel. 
The  accompanying  manufacturers'  exhibition  will  be  in 
charge  of  the  association.  The  membership  of  the  associa- 
tion has  increased  from  32,  two  years  ago,  to  182,  and  an 
effort  is  being  made  to  reach  the  250  mark  within  the  next 
six  months.  Mr.  D.  L.  Gaskill,  GreenVille,  Ohio,  is  secre- 
tary. 
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DELRAY  STATION  OF  DETROIT  EDISON  COMPANY. 


Plant  Includes  Largest  Boilers  Yet  Made,    Capable    of 
Supplying  Turbine  Loads  Up  to  11,000   kw. 

High  Economies  in  Steam  Generation    -Combined  Hot-Well  and 
Boiler-Feed  Pumps     Special  Steam  Valves  -Ventilation  of 
14,000-kw  Turbo-Generators   from   Engine-Room 
Combination  of  Oil  and  Water  Step-Bearing  Pressure 
Systems — Stations  Designed  for  Continuous- 
Load  and  Peak-Load  Operation. 


I?Ol'R  miles  soiitluvcst  of  the  business  center  of  Detroit, 
on  the  shore  of  the  splendid  river  connecting  Lakes 
St.  Clair  and  Erie — a  stream  which,  by  the  way. 
carries  the  largest  tonnage  of  water-borne  traffic  in  the 
world — are  located  the  great  Delray  power  houses  of  the 
Detroit  Edison  Company,  now  totaling  73,000  kw  in  maxi- 
mum turbine  rating.  Besides  the  unusual,  distant  location 
of  this  plant  as  originally  dictated  by  the  expected  sale  of 
exhaust   steam   to   salt   mines  near  bv,  the   Dclrav   >t,Ttions 


Michigan  lulison  Comiiany  ulnoli  leiilers  about  Detroit 
within  a  radius  of  30  miles,  with  one  50-mile  transmission 
to  Memphis,  Mich.  .Vbout  one-fifth  ni  the  total  generated 
output  of  the  Detroit  central-station  system  is  absorbed 
by  the  Detroit  United  Railways  to  operate  their  street  cars 
in  outlying  districts  of  the  city.  The  electrified  Detroit 
River  tunnel  of  the  Michigan  Centra!  Railroad  is  also 
operated  by  central-station  energ\  from  tin-  plant  to  be 
described. 

Under  the  present  conditions  of  operation  the  Xo.  i 
station  is  essentially  the  continuous-load  plant,  showing  a 
nearly  flat  economy  curve  over  a  wide  range  of  loading. 
The  boilers  in  this  section  are  to  this  end  equipped  with 
economizers  to  further  its  high-efficiency  performance  un- 
der various  loads.  The  .Mo.  2  plant  with  its  14.000-kw 
turbines  and  large  boilers  is,  on  the  other  hand,  the  peak- 
load  station  and  is  operated  at  its  maxinunn  capacity  only 
during  the  hours  of  heaviest  demand.  The  14,000-kw  tur- 
bines show  their  highest  efficiency  in  the  region  of  8ono-kw 
load,  decreasing  slightly  with  accession  of  load  up  to  their 
maximum  rating.  .\  similar  economy  relation  is  shown  by 
the  big  boilers,  as  the  accompanying  efficiency  curve 
(Fig.  8)  illustrates.  These  huge  boiler  unit.s  have  their 
highest   efficiency   ;U    ;ib(mt    llu-ir   r.ileil    ln.ul   on   ;i   b;i^i^   uf 


-    ^  -.  ■JWWPW 

1     mm/BS 

K5--:  -         '  SB 

Fig.   1 — Generating   Station   of   Detroit   Edison   Company   at    Delray,    Showing    Coal-Storage    Yards. 


Mibody  many  interesting  and  novel  departures  from  ordi- 
iry  plant  practice,  the  most  remarkable  of  which  is  the 
pioneer  use  here  of  huge  nominal-2365-hp  boiler  units, 
from  which  steam  demands  as  high  as  11,000  kw  per  boilei 
have  been  taken.  The  extraordinary  efficiencies  shown  by 
these  great  boilers  in  performance  and  test  make  it  prob- 
able that  the  way  thus  blazed  by  the  Detroit  company  will 
"J  the  future  line  of  plant  development  elsewhere,  bringing 
lie  belated  progress  of  boiler  sizes  more  nearly  abreast 
with  the  steam  units  of  to-day. 

THE  TWIN  STATIONS  AND  THEIR  OUIPbT. 

The  Delray  plant  at  present  comprises  the  Xo.  i  station, 
built  in  1904  and  now  containing  two  goco-kw  and  three 
3000-kw  turbo-generators,  and  the  newer  Xo.  2  station, 
completed  in  1908  and  designed  for  four  i4,ooo-k\v  tur- 
bines, three  of  which  are  already  in  service.  The  boiler- 
room  containing  the  huge  2365-hp  boiler  units  forms  part 
of  the  No.  2  plant. 

The  principal  output  of  the  Delray  plant  is  served  to  the 
customers  of  the  Edison  Illuminating  Company  in  Detroit, 
including  a  large  connected  industrial  motor  load.  The 
station  also  supplies  the  suburban  district  of  the  Eastern 


10  sq.   ft.   per  h]),   falling 
at  210  per  cent   load. 


>I1    about   5  per  cent  in  economy 


ERECTION  OF  FIRST  PL.^VNT,  WITH  511-HP  BOILERS. 

The  country  about  Delray  and  Detroit  is  imderlaid  by  a 
thick  stratum  of  salt.  Steam  is  required  for  evaporating 
the  brine  as  pumped  up  from  these  depths,  and  the  original 
design  of  the  first  Delray  station  included  a  surplus  of 
boiler  capacity  in  order  that  the  four  3000-kw  Curtis  tur- 
bine sets  might  operate  non-condensing,  disposing  of  the 
exhaust  steam  to  the  salt  refiners.  Twenty-four  511-hp 
Stirling  water-tube  boilers  were  therefore  installed,  set 
in  four  batteries  of  six  each.  Each  boiler  contains  308 
3^-in.  tubes,  giving  4834  sq.  ft.  of  heating  surface.  The 
second  bank  of  tubes  forms  the  superheater,  with  an  area 
of  1500  sq.  ft.  and  superheating  to  600  deg.  Fahr.,  or  200 
deg.  above  the  normal  temperature  of  the  steam  at  210  lb. 
per  sq.  in.  These  boilers  are  equipped  with  Roney  stokers, 
104  sq.  ft.  of  grate  surface  to  the  unit. 

The  outside  groups  of  six  boilers  are  served  by  two 
132-ft.  steel  stacks,  11  ft.  in  diameter,  and  the  inside  double 
row  by  a  i6-ft.  stack  of  the  same  height.  Induced  draft 
for  each   batterv  of  boilers  is  furnished  bv  a   15-ft.   fan. 
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engine-driven    the    Hues   being   so   cross-connected    as    to      their  condensers  installed  in  a  condenser  house  adjoining 
enable  the  shutting  down  of  any  fan  as  required.    A  shaft      the   main    turbine-room.      The   circulatmg    pumps    of    the 


luttmg  down  of  any 
rigging   is   now   being   arranged   for    simultaneously   con- 
trolling the  valves  of  all  four  fan  engines  from  a  single 


governor,  which  will  act  to  improve  the  speed   regulation 
considerably. 

.■\s  originally  erected,  the  furnaces  of  these  boilers  in  the 
Xo.  I  Delray  station  were  each  divided  by  a  median  wall 
l3'/2  in.  in  thickness,  supporting  the  sprung  masonry  arches. 
These  center  walls  have  given  some  trouble,  limiting  the 
life  of  the  ventilated  arches  to  eighteen  months  or  less. 
The  experiment  has  accordingly  been  successfully  tried  of 
throwing  together  the  .stokers  and  two  parts  of  the  fur- 
naces, replacing  the  two  sprung  arches  by  a  single  flat 
suspended  arch,  and  so  gaining  all  the  advantages  of  a 
single  large  fire  instead  of  two  small  ones.  All  of  the 
boiler.*  in  this  room  will  be  similarly  equipped  with  flat 
suspended  arches,  removing  the  center  walls. 

TURBINE  EQLIPMENT  IN  NO.  1  STATION. 

The  first  four  turbo-alternators  in  the  original  Delray 
plant  were  3000-kw,  4600-volt,  60-cycle,  three-phase  Gen- 
eral Electric  machines  running  condensing  at  600  r.p.m. 
The  plan  for  the  evaporation  of  salt  was  never  carried 
out,  for  the  Edison  company  meanwhile  found  it  convenient 
to  meet  its  growing  load  by  installing  an  additional  3000- 
kw  turbine,  without  the  necessity  of  adding  any  more 
boilers.  The  first  four  machines  had  a  maximum  rating 
of  4500  kw  and  the  fifth  exceeded  this  by  500  kw.  Simi- 
larly the  original  four  were  equipped  with  water  bearings 
using  1000  lb.  per  sq.  in.  pressure,  and  the  fifth  with  oil 
step  bearings  at  800  lb.  pressure.  The  installation  of  a 
separate  accumulator  when  the  new  oil-bearing  turbine  was 
installed  was  avoided  by  arranging  an  8-in.  piston  on  the 
oil-pressure  system,  opposed  by  a  7-in.  piston  on  the  water 
system,  so  that  the  pressure  adjustments  of  the  water- 
borne  accumulator  are  transmitted  through  to  the  oil  bear- 
ing and  are  equally  effective  there. 

The  first  four  3000-kw  machines,  installed  in  1904,  are 
now  being  replaced  by  9000-kw  alternators  of  similar  type 
with  a  maximum  rating  of  11,000  kw  each.  Two  of  these 
larger  units  are  now  in  place,  as  shown  in  Fig.  2.  Each 
exhausts  into  a  Worthington  i6,ooo-sq.  ft.  surface  con- 
denser mounted  as  its  base.  The  earlier  3000-kw  units 
antedated  the  base  type  of  construction,  and  therefore  have 


9000-kw  condensers  are  of  the  Worthington  tri-rotor 
centrifugal  type,  having  a  capacity  of  17,000  gal.  per 
minute  as  driven  at  720  r.p.m.  by  their  150-hp  induction 
motors. 

Circulating  water  for  the  condensing  units  in  both  plants 
is  received  through  a  screen  house  paralleling  the  main 
turbine-room.  This  screen  house  also  contains  the  75-hp, 
1 8-in.  centrifugal  pumps  for  the  3000-kw  units.  The  intake 
is  through  an  entry  canal  extending  out  through  the  filled 
land  in  front  of  the  power  house  and  protected  against 
floating  ice  at  its  outer  end  by  a  concrete  sea-wall.  Besides 
the  outer  fenders  at  this  point  for  removing  large  debris, 
the  water  traverses  sets  of  double  screens  in  the  screen 
house.  These  are  so  arranged  that  one  can  be  hauled  up 
bv  the  screen-house  motor  crane  and  cleaned  while  the , 
other  remains  in  service.  The  screen  house  also  contains, 
the  house  service  and  fire  pumps  and  an  air  compressor., 
.\  water-purification  plant  is  later  to  be  installed  for  the 
treatment  of  the  boiler-feed  water. 

FEATURES  OF  NEW  TURBINE  AUXILIARY  EQUIPMENT. 

All  of  the  auxiliaries  of  the  new  9000-kw  units  are 
motor-driven,  provision  being  made  for  bleeding  steam 
from  the  second  stage  of  the  main  turbine  units  for  heat- 
ing the  feed  water.  Besides  the  compactness  of  such 
motor-operated  auxiliaries,  this  arrangement,  it  is  declared, 
results  in  a  thermal  efficiency  at  least  equivalent  to  that 
with  steam-driven  au.xiliaries,  as  in  the  case  of  the  14,000- 
kw  units  in   Station   No.  2. 

Of  special  interest  in  connection  with  the  new  9000-kw 


Fig.    3— Front    of    One    of    tfie    2365-hp    Double-Fired     Boilers. 

sets  are  the  motor-driven,  four-stage  centrifugal  pumps 
which  combine  the  functions  of  both  hot-well  and  boiler- 
feed  pumps.  At  a  single  step  these  pumps  thus  take  the 
condensate  from  the  hot  wells,  send  it  through   the  closed 
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teed-wattr  heaters,  and  deliver  it  directly  into  the  boilers 
tlirough  tlu'  economizers.  While  open-type  feed-water 
heaters  arc  used  elsewhere  in  the  plant,  the  closed  heaters 
nore  rendered  possible  in   the  case  of  these  combination 

imps   since   the   water   liandlcd.   as   condensed    from   the 

rbines.  is  pure  and   free   from  oil. 

7.000  IvW  TO  11,000  KW  FROM  A  SINGLE  BOILER. 

Principal  interest  in  the  Delray  station  surrounds,  of 
course,  the  huge  double-fired  Stirling  boilers,  which  have 
a  rated  capacity  of  2365  hp  on  the  basis  of  10  sq.  ft.  of 
heating  surface  per  hp.  Th^  normal  output  of  each  unit 
is,  however.  70C0  kw  in  regular  service,  and  they  have  been 
drawn  upon  for  11,000  kw  during  short  periods.  Five  of 
these  huge  boilers  are  now  erected,  the  last  two  nearing 


feed  stokers.  The  Roney  stokers  have  453  sq.  ft.  of  grate 
surface,  giving  a  ratio  of  52  to  i  in  heating  to  grate  sur- 
face. The  Taylor  stokers  have  a  nominal  area  of  300 
sq.  ft.  with  a  heating-grate  ratio  of  79  to  i.     The  boilers 


Fig.    4— Section    of    Boiler    Fitted    with    Underfeed    Stoker 


completion  ready  to  operate,  while  the  first  three  have  been 
in  service  for  periods  ranging  up  to  two  years.  The  pres- 
ent boiler-room  is  now  being  duplicated  on  the  west,  where 
five  2365-hp  units  will  be  similarly  installed  in  two  rows, 
of  three  and  an  open  pair  respectively,  giving  a  cross-aisle 
between  the  two  rooms. 

Following  are  the  dimensions  of  these  prodigious  units: 

Width.  31   ft.:  height.  36  ft.;  depth,  28  ft. 

Total  surface.  23,654  sq.  ft. 

Fifteen  hundred  and  sixty-four  3>i-in.  hot-drawn  seam- 
less tubes. 

One  54-in.  steam  drum;  two  48-in.  steam  drums;  two 
48-in.  mud  drums. 

The  boilers  are  fired  from  both  ends,  three  being 
equipped  with  Roney  stokers  and  two  with  Taylor  under- 


Flg.     5 — Turblne-Drlven     Blowers     in     Basement     for     Underfeed- 
Stoked    Boilers. 

produce  steam  at  205  lb.  pressure,  superheated  to  150  deg. 
Fahr.  by  traversing  superheater  coils  mounted  between  the 
boiler  tubes  proper,  as  shown  in  Fig.  4.  There  are  four 
water  columns  to  each  boiler,  and  each  of  the  54-in.  steam 
drums  is  provided  with  eight  4K'-in.  safety  valves,  besides 
four  3-in.  safety  valves  on  the  superheaters. 

Forced  draft  is  supplied  to  the  two  boilers  equipped  with 
the  Tavlor  stokers  by  three  double  Sirocco  blower  sets 
exhausting:  into  a  common  chamber.     These  blowers,  which 


Dunncj 


are  mounted  on  the  ash-basement  level  (Fig.  5),  are  driven 
in  pairs  by  175-hp  Kerr  steam  turbines,  running  at  1710 
r.p.m.  and  exhausting  into  the  feed-water  heaters. 

The  ashes  from  the  boilers  are  discharged  from  hoppers 
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into  ash  cars  running  on  a  narrow-gago  track  in  the  base- 
ment. A  small  storage-battery  electric  "goat, "  constructed 
with  tbe  same  wheel-base  as  the  cars  so  as  to  take  the 
short-radius  curves,  pushes  the  loaded  ash  cars  out  of  the 
building,  where  they  are  taken  in  tow  by  a  large  electric 
locomotive  capable  of  handling  a  train  load  and  drawn  to 
the  dumping  groimd. 

ADVANTAGES  AND  RESULTS  OF  LARGE  BOILERS. 

The  idea  of  boiler  units  for  Delray  far  exceeding  in 
size  that  of  the  standard  ratings  was  first  suggested  by 
Mr.  Alex.  Dow,  general  manager  of  the  Detroit  Edison 
company.  The  construction  of  the  huge  boilers  was  under- 
taken by  the  Babcock  &  Wilcox  Company,  the  adaptation 
of  the  mechanical  stokers  and  furnace  construction  being 
in  charge  of  Westinghouse.  Church,  Kerr  &  Company, 
engineers  for  the  station. 

One  of  the  2365-hp  boilers  is  equivalent  to  a  whole 
battery  of  the  smaller  units  in  the  older  room,  so  that  the 
operation  of  the  large  boilers  brings  all  this  steaming 
capacity  under  the  closest  supervision  of  the  fireman,  who 
can  thus  devote  all  his  attention  to  regulating  the  single 
large  fire.  In  answer  to  whatever  objections  may  be  raised 
to  carrying  such  a  huge  steaming  capacity  in  a  single  unit, 
iX  is  pointed  out  that  turbine  sizes  have  long  far  exceeded 
even  this  boiler  rating.  The  cube-square  law  of  radiation. 
which  works  against  the  ventilation  of  the  larger  sizes  of 
turbines  without  forced  draft,  acts  to  improve  the  efficiency 
of  large  boilers,  for  while  their  capacity  increases  with 
their  cubical  contents  the  radiation  losses  vary  only  with 
the  square  of  their  linear  dimensions.  Besides  the  in- 
creased efficiency  of  such  large  boilers,  their  first  cost  per 
hp  of  rating  is  less,  they  occupy  smaller  area  per  unit  of 
output,  and  greatly  simplify  the  number  of  pieces  and 
arrangement  of  apparatus  required  in  the  boiler-room. 

The  repairs  and  maintenance  of  the  large  units  have  not 
exceeded  the  usual  cost  per  hp  with  smaller  sizes.  Tube 
trouble  has  been  practically  negligible,  as  was  expected 
from  the  experience  already  obtained  with  the  smaller 
units  in  the  No.  I  plant.  The  brickwork  troubles  antici- 
pated have  now  been  almost  wholly  overcome.  The  wall 
under  the  nuid  drum  of  one  of  the  Taylor-stoked  boilers. 


Fig.   7 — Rocking-G 


of   Large    Boiler. 


now  in  use  thirteen  months,  became  deflected  inward  after 
about  nine  months'  service,  and  required  straightening,  but 
this  has  now  been  anchored  and  should  be  good  for  an 
indefinite  period  of  time. 

With  the  Roney  stokers  the  Hat  suspended-arch  con- 
struction of  the  big  furnaces  has  also  made  it  possible  to 
patch    their   brickwork    with   the    greatest    dispatch,    when 


such  repairs  become  necessary,  at  intervals  of  about  three 
months.  In  fact,  when  required,  a  boiler  in  service  on  one 
peak  load  has  been  shut  down,  repaired,  and  put  back  in 
service  for  the  peak  of  the  following  day. 

ECONOMY  TESTS  OF  DELRAY  BOILERS. 

Recently  a  series  of  tests  on  two  of  the  2365-hp  Delray 
units   was   carried   out   under   the   direction   of    Dr.    D.    S> 
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Fig.    8 — Results    of    Tests    of    Large    Boilers. 

Jacobus,  and  this  forms  the  subject  of  a  paper  presented 
by  him  Dec.  6  at  the  annual  meeting  of  the  American 
Society  of  Mechanical  Engineers,  reported  in  the  Electrical 
World  of  last  week.  One  boiler  equipped  with  Roney 
stokers  and  one  with  Taylor  stokers  were  studied,  the  test 
requiring  the  services  of  fifty  men  working  in  eight-hour 
shifts  for  six  weeks.  During  this  time  5000  tons  of  coal 
and  45.000  tons  of  water  were  measured. 

The  results  obtained  from  Dr.  Jacobus'  tests  show 
that  with  both  classes  of  stokers  the  combined  efficiency 
of  both  boiler  and  furnace  ranges  from  80  per  cent  at 
slightly  below  nominal  rating  to  about  76  per  cent  at 
double  rating.  His  data  and  observations  are  given  in  full 
in  the  current  Journal  of  the  A.  S.  M.  E. 

As  already  noted,  the  turbines  driving  the  blowers  for 
the  Taylor  stokers  exhaust  back  into  the  feed-water  heaters, 
the  steam  used  for  this  purpose  (which  is  reclaimed) 
amounting  to  2j4  to  3  per  cent.  The  Roney  stokers  re- 
quire about  ij/i  per  cent  of  the  total  steam  generated  by 
the  boilers,  and  except  for  about  one-fifth  of  i  per  cent, 
which  is  similarly  reclaimable  from  the  stoker  engine,  the 
remainder  is  used  in  the  form  of  jets  under  the  grates  and 
is   therefore   lost  in  the  chimney  products. 

Each  row  of  two  or  three  large  boilers  is  provided  with 
a  steel  stack,  18  ft.  in  diameter  and  250  ft.  above  the  grates, 
these  stacks  being  lined  with  common  brick  backed  by 
concrete. 

As  has  been  stated,  the  large  Delray  boilers  normally 
carry  loads  of  6000  kw,  increasing  this  to  8000  kw  during 
the  evening  peaks,  while  for  short  periods  11,000  kw  has 
been  easily  handled  per  unit.  The  steam  demand  on  each 
boiler  is  indicated  in  the  fire-room  by  a  manometer  U-tube, 
filled  with  mercury,  the  arms  of  which  bridge  the  super- 
lieater  coils.  On  account  of  their  restricted  area,  these 
coils  act  as  a  Venturi  tube  in  the  steam  line,  the  output  of 
ilic  boilers  being  thus  indicated  directly  on  the  manometer 
■■cale. 

NO.  2  STATION  AND  ELECTRICAL  EQUIPMENT 

In  next  week's  issue  of  the  Electrical  World  the  de- 
scription of  the  Delray  station  will  be  completed  with  an 
account  of  the  new  No.  2  engine-room  containing  three 
14,000-kw  steam  turbines.  These  units  are  ventilated  di- 
rectly from  the  engine-room,  reversing  the  usual  practice 
of  leading  in  outside  air  through  ducts.  The  special  Eng- 
lish type  of  steam  valves  used  at  Delray  will  also  be  of 
interest  to  American  plant  engineers.  In  these  valves, 
which  are  constricted  in  gate  area  to  one-quarter  the 
normal  cross-section,  steam  velocities  of  10  miles  per 
second  are  reached.  An  illustrated  account  of  the  elec- 
trical switching  equipment,  bus  arrangement  and  distribut- 
ing  system   will   also   be   appended. 
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THE  GENERATING  AND  TRANSMISSION  SYSTEM  OF 
THE  TELLURIDE  POWER  COMPANY     IV. 


Kunn  and  Olmsted  Water-Power  Stations  of  the  Utah 

System — Future  Development  Involving  Fall  of 

1725  ft.,  Producing  75,000  hp. 


IX   prt'vious  articles   have  been  described   the   Colorado 
system  of  the  Telluride  Power  Company,  the  general 
outline  of  the  Utah  system  and  some  of  its  generating 
plants   in   detail.      In   the    fallowing   other   stations   of   this 
system  are  described : 

NUNN'S  STATION. 

Although  not  an  active  part  of  the  present  system,  the 
so-called  Nimn's  station  of  the  company,  near  Provo,  de- 
serves brief  mention.  This  installation  has  the  distinction 
of  being  the  first  plant  to  be  constructed  by  the  Utah  De- 
partment, work  having  been  begun  upon  it  in  1897.  The 
station  is  located  in  Provo  Canyon,  about  half  way  between 
the  present  Olmsted  plant  and  the  headworks  of  the  latter. 
The  station  building,  a  stone  structure  48  ft.  x  65  ft.,  with 
two  20-ft.  X  20-ft.  wings,  contains  two  looo-hp  Leffel  re- 
action turbines,  each  connected  through  a  flexible  coupling 
to  a  750-kw,  800-volt  General  Electric  three-phase  gen- 
erator. Two  25-kw  exciters  are  also  provided,  one  being 
belt-driven  and  the  other  turbine-operated.  The  plant  is 
connected  with  the  flume  of  the  Olmsted  station  by  two 
48-in.  penstocks,  the  static  head  on  the  installation  be- 
ing about  123  ft.  On  account  of  the  superior  develop- 
ment later  made  at  Olmsted  the  Xunn's  station  is  no  longer 
used,  but  at  any  time  when  it  is  required  it  can  be  again 
placed  in  service,  provided  the  flume  in  the  upper  portion 
of  the  Olmsted  headworks  is  enlarged. 

OLMSTED  STATION. 

-This  plant,  located  about  6  miles  above  Provo,  and  at  the 
outlet  of  Provo  Canyon,  adjacent  to  the  headquarters 
offices  of  the  company,  has  a  rating  of  7200  kw  and  takes 
water  from  a  diversion  of  the  river  about  4.5  miles  above 
through  a  6-ft.  x  8-ft.  wooden  flume  leading  downward 
from  an  intake  at  a  rock-filled,  timber-crib  dam,  16  ft.  high, 
125  ft.  long  and  having  a  77-ft.  spillway.  The  intake  is  of 
timber,  tapering  from  its  head  to  its  tail  end.  with  a  mean 
section  of  about  6  ft.  .x  10  ft.  Two  lift  gates  are  provided 
to  control  the  flow.    The  last  ioIt  ft.  of  the  flow  line  consists 


sure  box  is  about  320  ft.  above  the  power  house,  and  is 
connected  with  the  latter  by  three  874-ft.  riveted  steel  pen- 
stocks, tapering  in  diameter  from  5  ft.  at  the  top  to  4  ft. 
at  the  bottom.  .-Vt  the  lower  end  the  penstocks  turn  slightly 
to  the  left  and  enter  the  station  at  the  level  of  the  operating- 
room   floor.      The   plant   is   housecl   in   a   brick    l)uil(ling   of 


Fig.   29 — Interior   of    Nunn's   Station. 

62  ft.  .X  85  ft.  inside  dimensions,  concrete  foundations  being 
used.  Draft  tubes  and  discharge  tunnels  are  also  of 
concrete. 

GENERATING  UNITS. 

Three  .*Mlis-Chalmers  turbines  are  installed,  each  being 
of  the  inward-flow  reaction  type,  with  spiral  casing  and 
single  horizontal  runners.  Each  is  capable  of  delivering 
3600  hp  when  operating  at  a  speed  of  300  r.p.m.  under  a 
head  of  330  ft.,  with  a  discharge  of  117  cu.  ft.  per  second. 
Lombard  governors,  operated  by  oil  pressure  supplied  by  a 
motor-driven  pump,  control  the  flow  of  water  to  each  tur- 
bine, the  turbine  gates  being  of  the  swivel  type.  With  the 
exception  of  a  thrust  bearing,  no  separate  support  is  pro- 
vided for  the  turbine  shaft,  the  turbine  runner  being 
carried  on  the  end  of  the  generator  shaft.  Directly  con- 
nected to  each  turbine  on  a  horizontal  shaft  is  a  2400- 
kw,  2300-volt,  three-phase,  60-cycle  General  Electric  re- 
volving-field alternator.  There  are  two  75-kw  exciters 
in  the  plant,  operated  in  each  case  at  270  r.p.m.  by  directly 
connected  Pelton  waterwheels  rated  at  100  hp.  For  the 
e.xciter  service  a  12-in.  separate  steel  penstock  is  installed 
between  the  pressure  box  and  the  station,  two  8-in.  pipes 
branching  from  this  to  the  small  turbines  at  the  bottom  of 


Fig.    28 — View    of    Olmsted. 

of  tunnel  through  the  rocky  side  of  the  mountain,  and  at 
the  point  where  the  tunnel  begins  an  overflow  has  been 
installed  to  handle  excess  water  in  the  flume.  The  flume 
terminates  above  the  plant  in  a  pressure  box  approximately 
15  ft.  X  28  ft.  X  36  ft.  in  dimensions,  the  box  being  housed  in 
and  equipped  with  screens  and  wire-operated  gates,  con- 
trolling the  influx  of  water  into  the  penstocks.     The  pres- 


Fig.  30 — Generating   Units  at   Olmsted   Station. 

the   line.     Lombard  governors  are  provided  for  the   latter 
units. 

.\n  eight-panel  switchboard  is  installed  in  the  center 
of  the  operating  room  in  front  of  the  generating  imits. 
It  contains  three  generator  panels,  three  panels  for  trans- 
former bank  and  outgoing-line  control,  two  Tirrill  regu- 
lator panels  and   one   exciter  panel.     The   generator   leads 
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irc  run  along  the  ceiling  of  the  basement  to  hand-operated, 
non-automatic  oil  switches  beneath  the  switchboard.  The 
arrangement  provides  for  connecting  any  generator  to  a 
hank  of  corresponding  transformers  or  the  multiple  opera- 


for  local  station  service  at  Olmsted,  including  the  lamp  and 
small  motors  used  on  the  headquarters  premises,  is  supplied 
from  three  75-kw  transformers  distributing  at  115  volts  and! 
230  volts. 


Fig.   31— Olmsted   Dam. 

tion  ot  the  generators  upon  a  common  bus.  Energy  for  the 
city  of  Provo  is  taken  from  the  2300-volt  bus  and  trans- 
mitted to  the  city  over  a  5000-volt  line  owned  by  the  Provo 


Fig.    33— Oimsted    Fiume. 
HIGH-TENSION    \VIKI.\G. 

All  high-tension  switches  in  the  plant  are  motor-operated, 
with  remote  control  from  the  switchboard.  The  main  trans- 


Fig.   32- Plan   of    Generating    Units    In   Olmsted    Station 


Electric  Company,  the  potential  being  raised  in  a  small  furmer  installation  consists  of  ten  looo-kw  water-cooled 
ccrrugated-iron  buildmsj  containing  three  loo-kw  trans-  units,  located  in  a  depressed  bay  at  the  east  end  of  the 
formers,  located  adjaccm  t,  rjic  Olmsted  station.     Energy     operating  room,  the  space  behind  the  transformers  being 
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uccupied  by  the  high-tension  switches,  which  are  mounted 
ni  brick  cells.  The  transformers  are  connected  with  the 
outgoing  lines  and  overhead  44,000-volt  bus  by  cables 
protected  in  fiber  conduit  sleeves.  The  entire  east  end 
of  the  operating  room  is  occupied  by  high-tension  switches 
and   an   overhead    framework   of   varnished    wood   carries 


Fig.    3-i — High-Tension    End    of    Olmsted    Station. 

the  outgoing  and  transfer  circuits  on  glass  insulators 
mounted  on  treated  locust  pins.  Disconnecting  switches 
are  installed  on  each  side  of  the  high-tension  oil  switches, 
and  these  are  so  arranged  that  the  disconnectors  from 
the  transformer  secondaries  can  also  be  connected  direct- 
ly to  the  line  when  desired,  thereby  maintaining  con- 
tinuous service  in  spite  of  the  cutting  off  of  a  high-tension 
oil  switch.  The  framing  carrying  the  high-tension  lines  is 
mainly  4-in.  x  6-in.  timber,  varnished.  The  outgoing  lines 
are  equipped  with  aluminum-cell  and  low-equivalent  ar- 
resters, choke  coils  and  outlet  bushings  of  fiber  conduit 
and  insulating  compound,  run  in  sewer  tile.  The  lines  leav- 
ing the  station  are  protected  from  the  weather  by  a  gal- 
vanized-iron  hood  and  are  equipped  with  a  grounding 
mechanism  actuated  by  levers  in  the  operating  room. 

FUTURE  POWER  DEVELOPMENT. 

The  resources  of  the  company  provide  for  an  extensive 
future  development  of  hydroelectric  power  on  the  Utah  sys- 
tem, with  the  possibility  of  smaller  additions  to  the  gen- 
erating system  in  Colorado.  An  important  enlargement  of 
the  facilities  of  the  Utah  system  is  now  under  way  in  the 
Bear  Lake  district.  Bear  Lake  is  a  natural  body  of  deep 
water  about  140  sq.  miles  in  area,  lying  in  a  mountainous 
basin  surrounded  on  two  sides  by  the  Wasatch  range  and 
on  the  third  by  highlands.  Its  extension  to  the  north,  cut 
off  from  the  main  body  by  a  sandbar,  is  alternately  marsh 
and  open  water,  the  supply  being  from  surface  drainage 
and  extensive  springs  from  underground  channels  fed  from 
the  upper  reaches  of  the  Bear  River.  Bear  River  no  longer 
flows  through  or  into  these  lakes,  but  skirts  them  a  few 
miles  away  and  receives  the  natural  outflow  from  the  lakes. 
In  1907  Mr.  L.  L.  Xunn  secured  all  rights  to  this  water 
under  special  governmental  grant,  and  subsequently  the 
development  has  been  continuous.  The  lake  is  the  second 
largest  body  of  fresh  water  in  the  Great  Basin. 

BEAR  LAKE  IMPROVEMENTS. 

The  general  plan  of  development  is  to  equalize  the  flow 
of  Bear  River  by  drawing  down  the  lakes  during  low- 
water  season  a  possible  10  ft.,  by  means  of  16  miles  of 
canal  discharging  into  Bear  River,  and  then  refilling  it 
during  the  flood  season  by  means  of  another  canal  4  miles 
long,  from  a  point  about  15  miles  upstream.  The  final  de- 
velopment will  consist  of  a  diverting  dam  and  gateworks 
opening  into  the  inlet  canal,  about  150  ft.  wide  x  12  ft.  deep; 
about  6  miles  of  levees  along  the  northern  border  and  a 


large  outlet  gate  works  about  20  ft.  high,  leading  to  an  out- 
let canal  about  100  ft.  wide  by  6  ft.  in  working  depth,  the 
length  being  16  miles.  At  present  this  development  includes 
concrete  gate  works  of  about  one-third  capacity  and  a 
similarly  reduced  inlet  canal,  besides  2  miles  of  dike  and 
about  4  miles  of  single-outlet  canal,  which  is  being  pushed 
forward  at  the  rate  of  about  i  mile  per  month.  About  4500 
sq.  miles  of  drainage  area  are  involved  in  the  work  of 
storage  and  flow  equalization.  A  total  of  about  250,000 
theoretical  hp  is  estimated  as  available  in  the  total  fall  of 
1725  ft.  between  Bear  and  the  Great  Salt  Lakes.  This  vol- 
ume, utilized  at  the  existing  Grace  development,  is  esti- 
mated as  capable  of  producing  75,000  hp. 

At  Oneida  Narrows,  about  23  miles  below  Grace,  the 
river  passes  through  two  narrow  gorges  associated  with 
open  valleys,  which  may  be  utilized  as  peak-load  reservoirs. 
The  flow  at  Oneida,  estimated  at  1600  cu.  ft.  per  second, 
compared  with  a  considerably  smaller  volume  at  Grace,  is 
estimated  as  capable  of  developing  32,600  hp. 

The  conclusion  of  the  series  of  articles  on  the  generating 
and  transmission  system  of  the  Telluride  Power  Company 
will  follow  in  the  next  issue. 


THE  CHARACTERISTICS  OF  SERIES  INSTRUMENT 
TRANSFORMERS— II. 


Determination    of   the   Effect   of  the  Magnetic-Circuit 

Characteristics  on  the  Current  Ratio  and 

Time-Phase  Displacement. 


By  Arthur  P.  Young. 

IN  the   first  instalment  of  this  article,  which  appeared 
in  the  issue  dated  Dec.  9,  the  current  ratio  in  series 
transformers  was  discussed  at  some  length,  and  atten- 
tion was  drawn  to  the  importance  of  the  time-phase  dis- 
placement  between    the   primary   and   secondary   currents. 
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Fig.    5— Variation    of    Exciting    Current    with     Magnetic     Density. 

The   present   instalment   relates   particularly   to   the   phase- 
displacement  features  of  the  transformer. 

EFFECT  OF  FREQUENCY  VARIATION. 

From  equation    (15) 

tan  9  =  kf 
where 

Also, 

therefore, 

cos  *  =      ^ 

Substituting  this  value  of  cos  *  in  equation  (14), 

e,  =  C,  {R,  -t-  /?,)  V 1+*^"?  ( 19) 


R,  +  R 

tan« 
/ 

I 

+  tan' « 

I 

(18) 
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These  equations  show  how  c,  and  "  vary  with  the  fro- 
quencv  /.  If  the  vahies  of  "  and  r.  at  any  given  frequency 
are  known  the  vakies  at  any  other  frequency  can  readily  be 
calculated  by  aid  of  these  formulas.  To  enable  this  to  be 
done  rapidly  a  number  of  curves  have  been  plotted  showing 


highly  inductive.     If  any  particular  case  be  considered  and 
curves  plotted  corresponding  to,   say,  25   cycles,  50  cycles  e 
and    100    cycles    respectively,    firstly,    assuming    *  =  zero, 
which,   of   course,   represents   an   absolutely   non-inductive 
load,  and,  secondly,  with  *  =  60  deg.,  which  corresponds 
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Fig.      7 — Phase      Displacements      Betwei 

Primary    and    Secondary    Currents    for 

Large    Current    Values. 
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Fig.    8 — Ratios    of    Cosines   of   Time-Phase 

Angles    for    Various    Secondary-Phase 

Displacements. 


how  e,  decreases  with  the  frequency.  These  are  shown  in 
Fig.  .'o.  It  is  assumed  that  the  value  of  c,  at  100  C3cles  is 
known  and  the  percentage  drop  in  e.  is  given  for  lower 
frequencies,  the  number  on  each  curve  being  the  value  of  * 
at  100  cycles.  Another  set  of  curves  shows  how  *  decreases 
with  the   frequency. 

By  aid  of  these  curves  one  can  quite  easily  determine  the 
ratio  and  phase  displacement  characteristics  of  a  trans- 
former operated  at  different  frequencies.  For  suppose 
that  by  means  of  equations  (14)  and  (15)  the  value  at 
e,  and  *  at  100  cycles  corresponding  to  given  load  condi- 
tions has  been  calculated.  Then  by  referring  to  the 
curves  given  in  Fig.  10  the  value  corresponding  to  some 
lower  frequency  can  at  once  be  determined,  and  from  the 
value  of  c.  so  deduced  the  corresponding  value  of  B,n  can 
be  found  by  employing  equation  (16).  The  values  of  * 
and  Bm  being  known  for  the  particular  frequency,  the  0 
and  Kn  curves  can  be  plotted  in  the  manner  previously 
described  by  simply  referring  to  the  various  curves  shown 
in  Figs.  5,  6,  7  and  8. 

This  question  is  of  practical  importance,  and  the  above 
method  affords  a  ready  means  of  investigating  the  prob- 
lem as  to  what  extent  the, characteristics  of  a  transformer 


to  a  highly  inductive  load,  by  aid  of  these  curves  one  can 
deduce  laws  governing  this  effect  which  are  quite  general 
in  their  application.  They  can  be  enunciated  as  follows: 
(i)  Lag  of  Secondary  Current  Small. 

(a)  Decreasing  the  frequency  gives  a  slightly  worse 
ratio  characteristic. 

(b)  Decreasing  the  frequency  gives  a  much  worse  phase 
displacement  characteristic. 
(jj  Lag  of  Secondary  Current  Large. 

(a)  Decreasing  the  frequency  improves  very  slightly 
the  ratio  characteristic. 

(b)  Decreasing  the  frequency  gives  a  much  worse 
phase  displacement  characteristic,  the  magnitude  of  the; 
errors  so  produced  being  practically  the  same  as  in  thai 
previous  case. 

PHASE  DISPLACEMENT  IN  WATTMETERS  AND  WATT-HOUR 

METERS. 

The    phase    displacement    in    \vatt;neters    is    of    sufficient 
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Fig.    9 — Vector    Representation    of    Secondary    Load. 

are  aft'ected  when  it  is  used  on  different  frequencies,  other 
things  being  the  same.  There  are  t^vo  cases  which  have 
to  be  considered — the  first,  in  which  the  secondary  load  is 
practically  non-inductive,  and   the  second,   in  which   it   is 


Fig. 


Cjelts  i>ei-  Sec. 
10 — Variation    of   Secondary    Voltage 


/ith    Frequency. 


practical  importance  to  warrant  it  being  considered  sepa 
rately.  The  accuracy  of  a  wattmeter  or  watt-hour  meter 
is  greatly  dependent  on  the  phase  displacement  0  of  the 
series  transformer  with  which  it  is  operating,  particularly 
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SO  when  the  power-factor  of  the  circuit  is  low.  This  ap- 
plies not  only  to  wattmeters,  but,  in  general,  to  all  instru- 
ments having  both  current  and  potential  windings,  such, 
for  instance,  as  a  power-factor  indicator.  Considering  the 
general  case  in  which  <P  is  positive,  the  effect  is  to  make 
a  wattmeter  read  high  on  inductive  loads.  This  can  be 
readily  understood  by  referring  to  the  vector  diagram  given 


Fig.    11  — Vector    Diagram    of    Time-Phase    Relations. 

in  Fig.  II.  Suppose  that  the  primary  current  C,  lags  be- 
hind the  line  voltage  F  by  the  angle  ^,  then 
true  power  =  W  —C^V  cos  ^ 
power  measured  by  wattmeter  =  flV  =  CJcF  cos  (X  —  9). 
It  can  be  assumed  that  the  current  ratio  is  equal  to  K  as 
the  error  due  to  any  discrepancy  between  Ka  and  K  is 
independent  of  ^.     This  gives 

}Vr  =  C.Fcos  (X  — <;(>) 
and 


per  cent  error  in  wattmeter  reading  = 
per  cent   error  in   wattmeter  = 


(fFr_)^) 


rcos  (X- 


■0)  — cos  '^ 


cos^ 


W 


}x 


Xioo 


100     (20 ) 


The  errors  corresponding  to  different  values  of  ^  for 
various  values  of  <P  ranging  from  o.i  deg.  to  3  deg.  are 
shown  by  a  series  of  curves  given  in  Fig.  12.  It  is  seen 
that  with  4>  =  0.5  deg.  the  error  corresponding  to  ^  =  60 
deg. — that  is.  a  power-factor  =  0.5 — is  1.5  per  cent.  It 
would  appear  from  this  that  <P  should  be  kept  well  within 
0.5  deg.  even  down  to  very  small  loads  in  view  of  the  fact 
that  the  specifications  for  watt-hour  meters  often  allow  an 
error  of  only  2  per  cent  in  the  meter  reading  due  to  a 
variation  in  power-factor  from  unity  down  to  0.5. 

It  should  be  pointed  out,  however,  that  in  cases  where 
watt-hour  meters  have  to  operate  in  conjunction  with 
series  transformers  most  manufacturers  make  a  point  of 
calibrating  the  meter  with  the  transformer,  connecting  in 
series  with  it  the  actual  or  an  equivalent  secondary  load, 
and  do  not  guarantee  their  meters  unless  this  has  been 
done.  If  the  meters  are  of  the  induction  type,  as  is  nearly 
always  the  case,  the  phase  error  due  to  the  transformer  is 
compensated  for  by  means  of  the  laeging  adjustment  pro- 

ided  on  all  meters  of  this  type,  so  that  it  is  made  to  read 

rrectly  on.  say.  a  power-factor  of  0.5  with  full-load  cur- 
TLiit  passing  through  the  series  winding  of  the  meter.  By 
means  of  the  low-load  adjustment  on  the  meter  the  varia- 
tion of  current  ratio  with  load  is  also  compensated  for,  but 
it  is  apparent  that  the  meter  will  register  correctly  only 
when  operating  under  exactly  the  same  conditions  as  those 
under  which  it  was  originally  calibrated.  If  it  is  desired 
to  change  the  transformer  or  vary  the  load,  the  meter 
should  be  calibrated  under  the  new  conditions,  and  this  is 
enforced  by  most  manufacturers. 

Due  to  the  fact  that  the  phase  displacement  <t>  increases 
as  the  load  decreases  it  is  obvious  that  the  meter  will  not 
read  correctly  on  low  power-factors  when  the  load  is  very 
small,  even  if  it  has  been  carefully  calibrated  in  the  man- 
ner previously  described.  An  example  illustrating  this 
rather  important  effect  will  be  given  later. 


ILLUSTRATION  OF  THE  FOREGOIKG  METHOrS  OF  ANALYSIS. 

.•\t  this  point  it  seems  well  tu  summarize  the  methods  of 
analysis  described  in  detail  above  by  applying  them  to  an 
actual  design.  For  this  purpose  there  has  been  chosen  a 
2000-amp,  400-to-i  ratio  series  transformer  of  the  "ring" 
pattern  manufactured  by  one  of  the  leading  makers  of  this 
class  of  apparatus.  The  primary  consists  simply  of  a 
straight  copper  rod  fixed  axially  with  respect  to  a  tubular 
iron  core  built  up  from  ring  punchings  of  "stalloy"  iron. 
The  secondary  winding,  which  is  designed  to  carry  5  amp 
at  full  load,  is  distributed  uniformly  around  the  iron  core. 

This  particular  form  of  design  is  extremely  neat,  and 
can  be  successfully  employed  for  primary  currents  above 
500  amp.  It  lends  itself  readily  to  the  methods  of  deter- 
mining the  essential  characteristics  developed  in  this  article, 
because  in  all  such  designs  the  magnetic  leakage  between 
primary  and  secondary  must  of  necessity  be  nil,  and  there- 
fore the  assumption  with  which  the  present  investigation 
was  commenced  is  strictly  correct. 

The  linear  dimensions  of  the  magnetic  circuit  of  the  par- 
ticular series  transformer  taken  as  an  example  are  clearly 
shown  in  Fig.  13.     The  essential  information  with  regard 
to  the  transformer  can  be  tabulated  as  follows: 
Primary  amperes  at  full  load  =  C,  =  2000. 
Primary    turns  =  5",  =  I. 
Secondary   turns  =  5,  =  396. 
Theoretical  ratio  =  S^-^S^  =  K  =396. 
Rated  ratio  =  400. 

Primary  ampere-turns  at  full  load  =  2000. 
Mean   length   of  magnetic  circuit,   centimeters  =  32.4 
.".  C^S^  per  centimeter  at  full  load  =  61.8. 
Cross-section   of  core,  square  centimeters  —  A  =  7.8. 
Resistance  of  secondary,  ohms  =i?2  =  0.45. 

For  the  secondary  load  consider  a  very  common  case  in 
which  an  ammeter,  wattmeter  and  trip  coil  are  connected 
in  series  across  the  secondary  winding.  The  following 
information  as  regards  resistance  and  reactance  was 
obtained  experimentally,  using  a  5-amp  ammeter  and  watt- 
hour  meter  of  well-known  manufacture,  and  a  trip  coil 
wound  also  for  5  amp,  so  that  the  values  given  can  be 
taken  as  representing  average  load  conditions,  particularly 
as  the  full-load  secondary  current  of  series  transformers 
has  been  practically  standardized  at  5  amp. 
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Fig.    12 — Error   of    Wattmeter    Reading    at    Different    Lag    Angles. 

The   values  given   for  the   reactances  in  the   following 
table  are  for  100  cycles  per  second. 


Resistance 
Reactance 
Resistance 
Reactance 
Resistance 
Reactance 


of  ammeter, 
of  ammeter, 
of  wattmeter, 
of  wattmeter, 
of  trip  coil, 
of    trip    coil, 


ohms  =  r,    =0.11 
ohms  =  /)/,  =  0.3 

ohms  =  r^    =  0.06 
ohms  =  pi,  =  0.13 

ohms  =  r,    =  0.235 
ohms  =  pi,  =  1. 19 
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First  of  all  will  be  determined  the  characteristics  at  a 
frequency  of  loo  cycles  per  second. 
Determinalion  of  Bm  and  *  at  too  Cycles. 
R,  =  r,    +r,    +r,    =0.405 
/.L,  =  /./,  +  />/, +  /'/3=  1-64 
Therefore       tan  *  =  1.92  from  equation  (15) 
hence  *  =  62.5  deg. 

and  cos  9  =  0.463. 

The  value  of  Bm  at  full  load  will  now  be  calculated  by 
using  equation  (17)  and  assuming  C,  =  5. 
Thus: 

fin,  at  full  load  =  672  lines  per  square  centimeter. 
Determination  of  Current  Ratio  Ka  at  100  Cycles. 

Knowing  the  value  of  Bm  corresponding  to  full  load  one 
can  readily  calculate  the  corresponding  value  for  any  other 
load  by  assuming  that  Bm  is  simply  proportional  to  the 
primary  current — that  is,  to  the  value  of  C,5",  per  centi- 
meter. This,  of  course,  is  not  strictly  correct  and  would 
be  true  only  if  C,  -4-  Cj  =  Ka  was  constant  for  all  values 
of  C,.  As,  however,  this  ratio  will  not  vary  by  more  than 
2  per  cent  over  a  very  wide  range  of  load,  the  errors  intro- 
duced by  assuming  direct  proportionality  between  Bm  and 
C,  are  quite  negligible. 

Referring  to  the  curves  given  in  Fig.  5.  the  values  of 
CoS,  sin  ^  corresponding  to  different  loads  ranging  between 
full  load  and  5  per  cent  of  full  load  are  determined  and 
tabulated  as  follows: 


Per 

Pri- 

C,S, 

CoS. 

Per 

Cent 

mary 

SI 

sinf^ 

X 

K„ 

Cent 

of 

Cur- 

Bm 

« 

(x-)-) 



° 

Error 

Full 
Load. 

rent 

X. 

Ueg. 

Curves 

x-y 

KZ 

Ratio. 

Amp. 

K^ 

100 

2,000 

61.8 

672 

62.5 

.343 

61.457 

1.0056 

398.22 

-0.45 

1,600 

49.4 

.S.W 

62. S 

.316 

49.084 

1.0063 

398.50 

-0.38 

1.200 

37.1 

40,1 

62. S 

.286 

36.814 

1.0078 

399.09 

-0.23 

24.7 

2ftM 

62. S 

.246 

24.452 

1.010 

399.96 

-0.01 

400 

12.4 

l.i4 

62.5 

.186 

12.214 

1.0152 

402.02 

-1-0.50 

10 

200 

6.2 

6/ 

62.5 

.124  !    6.076 

1.0204 

404.08 

-1-1.02 

100 

3.1 

34    62. S 

.080       3.020 

1.0265 

406.5 

-f  1.62 

Determination  of  Phase  Displacement  0  at  100  Cycles. 

By  referring  to  the  curves  given  in  Figs.  6  and  7  one  can 
readily  determine  the  value  of  the  phase  displacement  0, 
assuming  6  =  zero  for  corresponding  values  of  Bm  and 
C,5",  per  centimeter.  Then  from  Fig.  8  are  obtained  the 
values  of  the  constant  k  corresponding  to  the  various 
values  of  jB,„  considered,  assuming  «  =  62.5  deg.  in  each 
case.    The  tabulation  is  as  follows: 


Per 

Primary 

6  from 
Curves 

Phase 

Cent  o£ 

Current 

CS, 

Displace- 

=  C, 

per  Cm. 

Bn. 

» 

=  *i 

Amp. 

=x. 

Deg. 

Deg. 

t*.  Deg. 

100 

2.000 

61.8 

672 

62. S 

0.31 

0.22 

0.07 

80 

1.600 

49.4 

.S38 

62.5 

0.37 

0.25 

0.09 

37.1 

403 

62.5 

0.45 

0.29 

0.13 

40 

800 

24.7 

269 

62.5 

0.60 

0.33 

20 

400 

12.4 

134 

62.5 

0.91 

0.38 

0.35 

6.2 

67 

62. S 

1.21 

0.40 

100 

3.1 

34 

62.5 

1.67 

0.415 

0.69 

Determination  of  the  Characteristics  at  50  Cycles  and 
25  Cycles. 
First  must  be  determined  the  values  of  Bm  at  full  load 
and  «  for  each  periodicity.  This  can  be  done  by  aid  of  the 
curves  given  in  Fig.  10,  from  which  the  values  of  »  cor- 
responding to  so  cycles  and  25  cycles  respectively  can  be 
deduced  at  once,  and  the  ratio  between  the  voltage  drop  in 
the  secondary  (e,)  on  either  periodicity  and  that  occurring 
on  100  cycles  can  also  be  determined.  An  examination  of 
equation  (16)  will  make  it  clear  that  if  for  any  frequency 
/,  the  per  cent  drop  in  e,  as  found  from  the  curves  is  n, 

then  B„  at  full  load  on  frequency  /,  =    '°°  ~  "    ><  Bm  at 


full  load  on  100  cycles. 


A 


For   50  cycles  and  25   cycles   the   following  results  are 
obtained : 


Cycles. 

9  Deg. 
from  Curves. 

» 

Bm 

SO 

25 

44.0 
26.2 

36 
48 

834 
1,370 

(a)  Current  Ratio  (Ka)  Characteristic  on  $0  Cycles  and 
25  Cycles. 
Proceeding  in  exactly  the  same  way  as  in  determining 
the  ratio  characteristic  on  loo  cycles,  using,  of  course,  the 
values  of  ^  and  Bm,  as  given  above  for  each  periodicity, 
the   following  results  are  obtained: 


CURRENT    RATIO    AT 
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40 

800 
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400 
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401.51 
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10 

200 
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44 
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403.41 

+  U.H 
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100 

3.1 

42 
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1.0245 

405.7 

+i.| 

CURRENT  RATIO  AT 

25   CYCLES. 
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800 
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400 
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200 
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100 

3.1 

69 

26.2 
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3.035 

1.0214 
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-Hl.lH 

(b)  Phase  Displacement   (0)   Characteristics  on  50  Cyclei 
and  25  Cycles. 

Using  corresponding  values  of  Bm  and  *  as  previously 
determined  for  50  cycles  and  25  cycles  respectively,  therel 

PHASE   DISPLACEMENT   AT    50   CYCLES. 
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PHASE  DISPLACEMENT  AT  25  CYCLES. 
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are  obtained  by  aid  of  the  curves  given  in  Figs.  6,  7  and 

£  the  results  here  shown.  _ 
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CONCLUSION. 

The  ratio  and  phase-displacement  values  deduced  above 
when  plotted  as  curves,  as  in  Fig.  14,  show  very  clearly 
how  the  characteristics  are  affected  by  frequency  changes. 
It  will  be  noted  that  a  change  in  frequency  from  100  cycles 
to  25  cycles  only  slightly  affects  the  ratio  characteristics,  the 
characteristic,  however,  being  somewhat  better  on  the 
lower  frequency.  On  the  other  hand,  the  phase  displace- 
ment characteristic  is  much  worse  on  25  cycles,  <P  being 
0.69  deg.  at  5  per  cent  of  full  load  on  100  cycles  as  com- 


,4.1  Cii 


istic  slightly  worse  and  the  phase  displacement  character- 
istic slightly  better  than  the  corresponding  curves  obtained 
by  this  method.  It  would,  therefore,  seem  that  for  ordi- 
nary commercial  purposes  the  results  obtained  by  neglect- 
ing leakage  will  be  sufficiently  accurate. 

In  conclusion,  there  is  one  other  point  in  connection  with 
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Fig.     13 — Details     of    a     Series    Transfer 
5   Amp. 


Core;    2000    Amp    to       Fig.   15 — Vs 


S  Full  Load 
iatlon   In   Error  In   Wattmeter   Readings  with   Load   at 
Different  Power  Factors. 


pared  with  2.2  deg.  at  the  same  load  on  25  cycles.  A  refer- 
ence to  the  earlier  part  of  this  paper  dealing  with  "Effect 
of  Frequency  Variation"  will  show  that  these  results  cor- 
roborate the  general  laws  governing  such  variations  there 
given  for  cases  in  which  the  lag  of  the  secondary  current 
is  large. 

All  the  formulas  given  in  this  article  have  been  deduced 
on  the  supposition  that  there  is  no  magnetic  leakage  be- 

i  tween  the  primary  and  the  secondary,  and,  therefore,  the 
various  curves  plotted  can  be  strictly  employed  only  in 
cases  where  this  fundamental  assumption  is  true.  In  all 
cases  where  the  transformer  is  of  the  "straight-through" 
type,  such  as  taken  in  the  example,  the  magnetic  leakage 
is  nil,  and  it  is  therefore  reasonable  to  suppose  that  in 
cases  where  the  methods  of  analysis  described  in  this  paper 
are  applied  the  results  obtained  will  be  very  reliable — 
probably  more  so  than  those  obtained   experimentally  by 

:  carrying  out  lengthy  tests  employing  necessarily  delicate 
measuring  apparatus.  Even  in  cases  where  there  is  mag- 
netic leakage,  for  instance,  as  when  the  primary  and  sec- 

)  ondary  coils  are  arranged  side  by  side  on  one  limb  of  a 
closed  iron  circuit,  it  will  always  be  very  slight,  provided 
the  design  has  been  carefully  carried  out,  and  will  probably 
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Fig.  14 — Variation   of  Current  Ratio  and   Phase  Displacement  with 
Load   at    Different    Frequencies. 

be  such  that  with  the  secondary  short-circuited  on  itself 
there  will  be  a  lag  in  the  secondary  circuit  of  from  20  deg. 
to  30  deg. — that  is,  *  is  from  20  deg.  to  30  deg.  This  will 
have  but  little  effect  in  cases  where  the  secondary  circuit 
is  highly  inductive,  and.  taking  the  other  extreme,  the  effect 
of  magnetic  leakage  will  be  to  make  the  ratio  character- 


this  subject  which  is  worthy  of  note.  It  was  pointed  out 
earlier  in  the  paper  that  in  cases  where  a  watt-hour  meter 
has  to  operate  in  conjunction  with  a  series  transformer  it 
is  customary  to  calibrate  the  meter  with  the  transformer, 
compensating  for  the  phase  error  by  adjustment  on  an  in- 
ductive load  having  a  power-factor  of  0.5  with  full-load 
current  passing  through  the  primary  of  the  transformer. 
As  0  increases  with  decrease  of  load  it  follows  that  after 
adjusting  the  meter  in  this  way  it  will  not  read  correctly 
on  low  power-factors  if  the  load  on  the  transformer  is  less 
than  normal  full  load.  A  number  of  curves  have  been 
plotted  in  Fig.  15  for  the  particular  transformer  taken  as 
an  example,  giving  the  errors  arising  in  this  way  on  in- 
ductive loads  varying  between  full  load  and  one-twentieth 
full  load  at  50  cycles  for  power-factors  down  to  0.3.  These 
have  been  plotted  from  the  phase-displacement  curves  given 
in  Fig.  14  for  50  cycles  by  aid  of  the  curves  given  in  Fig. 
12.  It  will  be  noticed  that  on  low  loads  the  errors  are  very 
considerable,  on  a  power-factor  of  0.5  at  one-twentieth 
full  load  the  error  being  as  much  as  3.4  per  cent.  It  is,  of 
course,  impossible  to  compensate  for  these  errors.  These 
particular  curves  afford  a  very  good  illustration  of  the 
importance  of  reducing  the  phase  errors  to  a  minimum  by 
careful  attention  to  all  points  in  the  design  which  tend  to 
produce  this  result. 


ELECTRIC  STREET-CLEANING  APPARATUS. 


A  type  of  electric  street-cleaning  machine  which  has 
been  introduced  into  a  number  of  German  cities,  for  in- 
stance, Berlin,  Schoneberg,  Charlottenburg,  Hanover, 
Trier,  Strassburg,  Dresden  and  Hamburg,  is  shown  in 
Fig.  I.  These  machines  have  been  built  for  Herrn  Baurat 
Szalla,  Berlin,  by  Hentschel  &  Company,  Berlin,  and  have 
given  excellent  service   for  the  last  few  years. 

After  having  made  exhaustive  experiments  it  was  de- 
cided to  use  the  electric  system  of  propulsion  for  the 
following  reasons:  It  is  hj'gienically  perfect,  being  abso- 
lutely odorless  and  almost  noiseless;  it  is  simpler  to  operate 
than  the  gas  engine  and  gives  less  trouble  and  has  fewer 
repairs.  One  of  the  most  favorable  characteristics  of  the 
electric  power  was  the  possibility  of  retaining  the  same 
type  of  cleaner  as  was  developed  for  use  with  horses.  This 
type  takes  up  a  minimum  of  room  and  can  be  turned  around 
with  the.  least  disturbance  of  street  traffic.  The  electric 
motor   permits    the   highest   attainments    in    this    direction. 
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^uch  a  machine  can  be  turned  upon  one  hind  wlieel  as  a 
center  witliin  a  space  of  about  20  ft.  width,  so  that  it  can 
be  turned  around  in  the  narrowest  streets  without  the  least 
trouble,  while  a  benzine  machine  requires  a  street  at  least 
40  ft.  wide  to  permit  its  turning  around. 

The  cleaning:  machine  consists  of  cylindrical  water  tank 


Fig.    1 — Electric    Street ■  Cleaning    Machine. 

mounted  on  four  wiicels  provided  with  ball  bearings  and 
steel  tires.  The  tank  holds  660  gal.  and  carries  the 
driver's  seat.  Under  the  tank  are  located  the  shower 
pipes,  which  are  arranged  so  that  the  flow  of  water  can  be 
controlled.  In  front  of  the  front  wheels  there  are  two 
more  shower  pipes,  which  serve  to  loosen  the  dirt  and  are 
manipulated  with  foot  levers.  Behind  the  rear  wheels  the 
cleaning  roll  is  situated.  This  roll  is  equipped  with  a  spiral 
of  soft  rubber  and  is  operated  by  the  same  lever  that  con- 
trols the  rear  shower  pipe.  The  roll  is  driven  by  a  gear 
connection  to  the  rear  wheels,  which  is  thrown  out  when 
the  roll  is  raised.  The  rear  wheels  are  provided  with 
brakes  and  a  sander. 

The  battery  is  niounte  1  in  tmiu  of  the  iJri\L-r  anil  com- 
prises forty  cells  of  200  amij-hour  capacity  at  the  five-hour 
rate.  The  charging  current  varies  from  30  amp  to  40  amp. 
To  each  forward  axle  there  is  connected  a  4-hp  series 
motor.  The  controller  has  five  forward  points,  two  braking 
points  and  three  reverse  points.     Points   i   and  2  are  for 


trie  head  lamps  and  a  horn  with  a  treadle  bellows  complete 
the  equipment.  The  weight  of  the  cleaner  empty  is 
about  4  tons. 

One  of  these  machines  will  cover  20  miles  to  25  miles  per 
day,  which  corresponds  to  approximately  500,000  sq.  ft.  of 
pavement  for  nine  hours'  working  time.  Although  the 
>peed  of  the  electrically  propelled  cleaner  is  only  10  per 
cent  greater  than  that  of  the  horse-drawn  cleaner,  it  is 
capable  of  doing  much  more  useful  work  because  of  its 
ability  to  carry  more  water,  its  greater  movability  and 
tlcxibility  of  manipulation  in  heavy  traffic,  its  quick  turn- 
ing and  high  speed  when  empty.  On  account  of  all  these 
.advantages  the  electric  cleaner  accomplishes  more  than 
50  per  cent  more  work  than  a  similar  horse-drawn  cleaner, 

Energy  for  charging  costs  from  3  cents  to  4  cents  pej 
kw-hour.  the  charging  being  done  in  two  stations  owned 
by  the  city.  A  cleaner  working  on  nine-hour  schedule'* 
requires  from  15  kw-hours  to  20  kw-hours  per  day,  at  a 
cost  of  from  50  cents  to  75  cents  per  day.  The  battery 
upkeep  is  fixed  at  a  yearly  expense  of  $150  paid  to  the 
makers,  who  make  all  repairs. 

.\ssuming  a  day's  work  to  cover  500,000  sq.  ft.  of  paver. 
ment  and  250  working  days  per  year,  the  yearly  operation* 
and  maintenance  charges  amount  to  about  $800,  against 
about  $1,500  for  a  horse-drawn  cleaner  that  will  also 
cover  the  same  area  of  pavement  per  day.  This  esti- 
mate does  not  include  the  wear  and  tear  of  the  purely 
mechanical  parts,  such  as  the  rubber  brushes,  which  are 
the  same  for  both  kinds  of  machine.  The  saving  incident 
to  the  substitution  of  electric  motors  for  horses,  assuming 
the  useful  work  to  be  the  same,  is  nearly  $3  per  day. 
This  is  more  than  enough  to  cover  the  extra  capital  charges 
and  yet  show  a  substantial  saving.  In  Berlin,  in  addition  to 
the  ordinary  street  sprinklers,  there  are  twenty-eight  street- 
cleaning  machines  in  operation,  ten  being  horse-drawn  and 
eighteen  electrically  driven.  The  horse-drawn  machines 
will  entirely  disappear  in  the  next  few  years  and  will  be 
replaced  by  electric  machines.  Schoneberg,  which  is  adja- 
cent to  Berlin,  has  twelve  electric  street  cleaners.  It  is 
proposed  in  the  near  future  to  equip  road  scrapers  for 
electric  propulsion. 


ELECTRIC  VEHICLES   FOR    FIRE    DEPARTMENT. 

In  the  issue  of  this  paper  for  July  22,  191 1,  page  202,  an 
account  was  given  of  the  pioneer  work  of  the  Springfield 
iMass. )  fire  department  in  the  application  of  electric 
vehicles  to  its  service.     At  that  time  a  combination  wagon 


Fig.    2— Electric   Street    Cleaners    In    Berlin. 

starting,  point  3  corresponds  to  a  speed  of  about  4  miles 
per  hour,  point  4  corresponds  to  about  6  miles  per  hour  and 
point  5  corresponds  to  from  8  miles  to  10  miles  per  hour. 
To  control  the  starting  and  the  battery  an  ammeter  and 
voltmeter  with  illuminated  scales  are  provided.     Two  elec- 


Electric    Ladder    Truck. 


and  85-ft.  aerial  extension  ladder  truck  were  in  service,  and 
the  first  two  months'  operation  had  resulted  in  a  total  cost 
of  energy  for  charging  the  two  machines  of  less  than  $11 
the  rate  being  3  cents  per  kw-hour.  It  was  apparent  that 
even  if  the  life  of  the  batteries  should  be  but  a  single  year 
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there  would  still  be  a  margin  of  nearly  100  per  cent  in 
favor  of  electricity  as  compared  with  the  cost  of  service  by 
horses.  Two  new  units  have  just  been  added  to  the  service, 
one  being  a  combination  wagon  duplicating  the  earlier  in- 
stallation and  the  other  an  85-ft.  extension  ladder  truck 
which  has  been  converted  from  horse  to  electric  driving  by 
the  substitution  of  a  couple-gear  tractor  truck  equipped 
with  four  3-lip  motors  in  place  of  the  forward  pair  of 
wheels  originally  used.  I'he  tractor  has  a  wheclbase  of 
7  ft.  6  in.,  and  the  current  is  supplied  to  the  motors  from  a 
battery  of  eighty  cells  of  "National"  seventeen-plate  stor- 
age units  hung  in  the  tractor  to  provide  additional  adhesion. 
Solid-rubber  tires  are  used  on  all  wheels,  and  those  on  the 
tractor  are  double.  Tests  show  that  the  truck  can  be  turned 
around  in  a  circle  of  smaller  radius  than  its  over-all  length. 
as  indicated  in  the  accompanying  photograph.  The  speed 
of  the  truck  on  a  level  street  is  27  miles  per  hour  maximum. 
and  on  a  10  per  cent  grade  a  speed  of  12  miles  per  hour 
has  been  obtained. 

The  accompanying  photograph  was  taken  in  front  of 
the  new  Court  Street  headquarters  building,  in  which  all 
the  apparatus  is  of  the  motor-vehicle  type,  there  being  no 
provision  for  horses  in  the  establishment.  It  is  probable 
that  the  converted  ladder  truck  and  the  new  combination 
wagon  will  be  established  in  a  new  station  of  the  all-electric 
type,  which  is  planned  for  erection  on  the  north  side  of  the 
citv  in  the  Patten  Street  district. 


ELECTRIC  FIRE  TRUCKS. 


Within  the  last  few  years  there  have  been  conducted  in 
Germany  exhaustive  experiments  on  electrically  driven  fire 
trucks,  the  results  of  which  indicate  that  these  are  best 
adapted  to  service  in  large  cities,  while  other  methods  of 
propulsion,  or  horses,  are  best  for  suburbs  and  small  com- 
munities. The  electric  truck  is  superior  with  regard  to 
the  following  points :  Readiness  for  action ;  cost  of  opera- 
tion and  maintenance;  simplicity  of  operation;  cleanliness; 
absence  of  noise  and  odor.  Electric  fire  trucks  are  used  in 
Berlin.  Charlottenburg,  Schoneberg,  Rixdorf,  Bram- 
schweig,  Elberfeld,  Duisburg,  Hanover,  Crefeld,  Bremen, 
Cologne,  Frankfort,  Dortmund.  Magdeburg,  Mannheim, 
Diisseldorf,  Schwerin,  Wilhelmshaven,  Munich,  Hamburg 
and  Munster,  all  in  Germany.  They  are  also  used  in 
Vienna,  Basle.  Amsterdam  and  London.     Berlin  leads  with 


luE^^^H^B^BSiSI 

1 

-'-^^^ 

Fig.    1 — Electric    Fire    Engine. 

forty  trucks  and  Vienna  is  next  with  twenty-eight  trucks. 

The  above-mentioned  experiments  were  carried  out  upon 
the  truck  described  below.  These  tests  were  reported  by 
Fire  Chief  Reichel. 

The    Berlin    trucks    (Fig.    l),    which    are    built    by    the 


Daimler  Motoren  Gesellschaft,  are  ei|uipped  with  motors 
built  into  the  hubs  of  the  front  wheels  (Sohner-Forsche  or 
Mercedes-Electrique  system).  At  present  the  Berlin  Fire 
Department  has  six  complete  outfits,  each  made  up  of  four 
trucks,  and  within  the  next  year  three  more  outfits  will  be 
added  to  these.     Ultimately  it  is  planned  to  have  145  auto 
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Fig.   2— Electr 


Hose   Truck. 


trucks,  80  electrics,  21  steam  and  44  benzine.  Each  fire 
outfit  comprises  one  supply  truck,  one  gas  blower,  one 
steam  blower  and  one  ladder  truck,  the  whole  being  manned 
with  twenty-four  men. 

The  motors  are  waterproof  and  dustproof  and  are  rated 
at  15  hp,  225  r.p.m.  and  160  volts.  They  are  series  motors 
arranged  for  series-parallel  control,  which  gives  five  run- 
ning speeds  by  dividing  the  battery.  The  working  weight 
of  the  loaded  truck  is  between  4.5  tons  and  6.1  tons,  and  its 
speed  on  the  level  is  respectively  25  miles  and  22  miles 
per  hour. 

The  battery  consists  of  eighty-four  Tudor  cells  and  has 
a  discharge  capacity  of  from  117  amp-hours  to  146  amp- 
hours  and  a  charge  emf  of  220  volts.  It  is  carried  in  four 
trays  placed  under  a  hood  in  front  of  the  driver's  seat  and 
occupies  a  space  3.5  ft.  by  5  ft.  The  weight  is  approximate- 
ly 1800  lb.  The  working  weight  of  the  wagon  varies  from 
5  tons  to  6  tons. 

The  wheels  of  the  truck  are  equipped  with  rubber  tires 


Fig.    3 — Electric    Ladder   Truck, 

34  in.  in  diameter  and  4.2  in.  tread.  The  truck  is  pro- 
vided with  an  electric  and  two  mechanical  brakes,  which 
are  independently  operated  by  foot  and  hand  levers  and 
grip  cast-steel  rims  in  the  hind  wheels. 

On  level  pavement  and  at  15  miles  per  hour  the  energy 
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consumption  of  these  trucks  is  45  watt-hours  per  ton- 
kilometer.  At  this  speed  the  truck  can  run  40  miles  to 
45  miles  with  a  single  charge.  This  is  the  ideal  radius  of 
action.  However,  because  of  using  various  speeds,  accel- 
eration resistance,  etc.,  the  actual  radius  of  action  is  re- 
duced about   15  or  20  per  cent,  so  that  with  an  average 


speed  of  20  miles  per   hour   a   radius   uf  30  miles  can  be 
surely  counted  upon. 

The  initial  cost  of  the  complete  outfit,  consisting  of  four 
trucks  such  as  used  by  the  Berlin  Fire  Department,  was 
$36,000.  Fig.  3  shows  one  of  these  trucks  which'  is  used 
in  Essen. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


BINGHAMTON    iN.    Y.)    INDUSTRIAL  EXHIBITION. 

That  public-service  companies  best  serve  their  own  in- 
terests when  they  serve  those  of  their  clients  was  prac- 
tically demonstrated  in  Thanksgiving  week,  when  the 
Bingiiamton  (N.  Y.)  Chamber  of  Commerce  held  an  in- 
dustrial exhibition.  Both  the  gas  and  the  electric  light 
company  engaged  booths  and  with  elaborate  displays  illus- 
trated the  new  and  best  appliances  for  industrial  and  resi- 
dential use.  In  this  manner  not  only  did  tne  companies 
receive  actual  benefit  in  an  advertising  way  but  they  added 
materially  to  the  good  feeling  existing  between  them  and 
the  business  men  of  the  community,  especially  as  both  com- 
panies went  to  large  expense  and  much  labor  in  suggesting 
and  providing  show  features  and  lighting  facilities  in  ad- 
dition to  those  in  their  own  booths.  As  remarked  by  one 
of  the  officers  of  the  Chamber  of  Commerce,  this  is  an- 
other illustration  of  the  principle  that  the  better  you  know 
a  man  <.!•  corporation  the  better  you  like  him. 


BALTIMORE    CENTRAL-STATION  SHOWROOM. 


"The  House  Electric"  is  the  name  of  new  showrooms 
recently  opened  by  the  Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore.  The  store,  which  is  one  of 
the  most  artistic  in  the  city,  is  located  at  325  North 
Charles  Street,  in  the  heart  of  the  fashionable  center  of 
the  city.  A  handsome  display  of  fixtures  is  made,  as  well 
as  everything  for  the  comfort  of  the  lady  who  is  downtown 
on  her  holiday  shopping  expedition.  Tea  is  served  in  one 
of  the  luxurious  rooms,  and  there  are  a  writing-room  with 
telephone  conveniences  and  other  well-fitted  rooms  in 
which  ladies  may  lounge  and  chat  with  their  friends.  An 
experienced  maid  is  in  constant  attendance.  An  electric 
kitchen  is  a  feature  of  the  new  store.  Mr.  Robertson,  who 
was  formerly  with  the  Electrical  Installation  Company  and 
who  now  has  charge  of  the  house  and  store-wiring  depart- 
ment for  the  Consolidated  company,  is  in  charge  of  this 
innovation.  The  company  will  also  establish  a  branch 
office  at  which  bills  may  be  paid. 


RELATIVE  ACCURACIES   OF  GAS  AND  ELECTRIC 
METERS. 


The  1910  annual  report  of  the  Public  Service  Commission 
of  the  First  District,  New  York,  contains  valuable  data 
showing  the  relative  accuracies  of  gas  and  electric  meters. 
In  the  case  of  gas  meters  tested  on  complaint  the  law  per- 
mits an  error  of  2  per  cent,  and  an  error  of  4  per  cent  is 
allowed  on  electric  meters.  The  year  1910  showed  an  in- 
crease over  the  previous  year  in  the  number  of  applications 
received  for  tests  of  gas  meters  and  a  decrease  in  the 
number  of  applications  received  for  tests  of  electric  meters, 
which  is  attributed  to  the  frequent  inspection  and  calibra- 
tion of  meters  by  the  electric-lighting  companies.    The  rec- 


ords of  the  commission  show  that  of  the  4428  gas  meters 
tested  by  it  upon  complaint  of  customers,  2220,  or  almost 
exactly  50  per  cent,  were  over  2  per  cent  fast,  and  398,  or 
9  per  cent,  were  over  2  per  cent  slow.  In  the  case  of  electric 
meters,  of  the  637  meters  tested  on  complaint,  thirty-six,  or 
less  than  6  per  cent,  were  over  the  error  allowed  by  law 
and  forty-seven,  or  approximately  7.5  per  cent,  were  over 
4  per   cent    slow. 


LOUISVILLE  "WHITE  WAY." 

Business  men  on  Market  Street,  between  First  and 
Seventh  Streets,  in  Louisville,  Ky.,  celebrated  the  opening 
of  the  "Long  White  Way,"  as  it  was  termed,  on  Dec.  i 
by  a  parade  with  bands,  burning  red  fire,  giving  away 
thousands  of  more  or  less  valuable  souvenirs  and  the  pur- 
chase of  scores  of  pages  of  newspaper  space.  Turning  cur- 
rent on  the  lamps  of  the  ornamental  iron  standards,  each 
surmounted  by  five  opalescent  globes  and  ranged  in  boule- 
vard effect  along  both  sides  of  the  thoroughfare,  marked 
the  most  aggressive  campaign  of  the  merchants  of  that  part 
of  the  Kentucky  metropolis  in  a  long  while. 

Market  Street  is  one  of  the  two  principal  retail  thorough- 
fares, Fourth  Avenue  being  the  other.  The  latter  is  con- 
sidered the  more  fashionable  section,  and  the  trend  of  trade 
has  been  south  on  Fourth  and  away  from  Market  Street. 
Merchants  in  that  part  of  the  city  decided  that  bright  lights 
were  the  best  weapon  they  could  use  to  fight  the  competition 
of  Fourth  Avenue,  and  they  therefore  arranged  for  the 
installation  of  Federal  standards,  electricity  being  supplied 
by  the  Louisville  Lighting  Company  and  the  Kentucky  Elec- 
tric Company. 

The  success  of  the  idea  is  illustrated  by  the  fact  that 
10,000  people  turned  out  on  the  night  of  the  opening  and 
thronged  the  street  for  hours  during  the  celebration. 


GAS    CONSUMPTION    IN    LAWRENCEVILLE    (ILL.) 
PLANT. 

The  Lawrenccvillc  Light  &  Water  Company,  of  Law- 
renceville,  111.,  operates  a  combined  steam  and  gas-engine 
plant,  giving  electric  and  water  service,  all  of  the  fuel 
being  natural  gas  from  the  Lawrence  County  fields.  Gas 
engines  are  used  for  the  greater  part  of  the  output,  but 
steam  is  maintained  in  one  boiler  continuously  to  be  ready 
for  operating  a  steam  pump  in  case  of  a  fire  alarm.  A 
steam-engine-driven  generator  is  also  employed  as  a  re- 
serve in  the  plant  for  use  when  gas  engines  are  being  over- 
hauled. The  outputs  of  the  various  generators  in  the  plant 
for  the  six  months  ended  Oct.  i,  191 1,  were  as  follows,  all 
of   the  generators  being  belt-driven : 

50-kw    gas-engine-driven    generator 55,600  kw-hours 

75-kw  steam-driven     generator 7,400  kw-hours 

110-kw  gas-engine-driven     generator 152,800  kw-hours 

Total  output  for  six  months 215,800  kw-hours 

The  consumption  of  gas  for  all  purposes,  including  keep- 
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ing  up  steam  and  some  steam  water  pumping,  aniouiitcd  to 
42.4  cu.  ft.  per  kvv-hour  of  output. 

A  test  made  on  the  150-lip  Nasli  gas  engine,  with  a  load 
of  39.6  kw,  constant,  showed  a  consumption  of  gas  on  a 
five-minute  run  of  28.6  cu.  ft.  per  kw-hour.  The  gas  con- 
sumption was  in  each  case  reduced  to  what  it  would  be  at 
4-0Z.  pressure,  and  the  meters  used  were  the  regular  watt- 
hour  and  gas  meters  through  which  the  input  and  output 
are  measured.  The  figures  make  no  claim  to  extreme  ac- 
curacy, but  show  commercial  conditions,  as  they  exist  in 
this  particular  small  plant. 


OBSOLESCENCE  OF  THE  HORSE. 

The  illustration  shown  herewith  accompamed  a  recent 
newspaper  advertisement  of  the  Boston  Edison  company, 
which  included  data  indicating  the  great  progress  of  the 
electric  vehicle.  Among  the  statements  were  that  a  St. 
Paul  baking  company  had  just  ordered  twenty  electric 
wagons,  and  that  nearly  on  the  same  day  the  American 
Express   Company   bought   fifty   electric   wagons   and   im- 
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panying    a    Newspaper   Advertisement. 


mediately  ordered  fifty  more  from  another  maker.  It  is 
pointed  out  that  the  largest  power-truck  factory  in  the 
country  makes  electric  trucks  exclusively,  and  that  the 
largest  manufacturer  of  gasoline  automobiles  has  recently 
begun  making  electric  trucks.  It  is  stated  that  in  and 
around  Boston  there  are  now  sixty  public  electric-vehicle 
charging  stations  and  nearly  300  private  charging  plants, 
and  that,  whereas  last  January  there  were  only  two  electric 
commercial  and  four  passenger  vehicles  represented  in 
Boston,  the  representation  now  includes  sixteen  commercial 
and  passenger  vehicles,  while  six  other  makers  are 
negotiating  for  quarters. 


MEETING  COMPLAINTS  OF  HIGH  ELECTRIC-LIGHT 
BILLS  IN  THE  MONTHS  WITH  LONG  NIGHTS. 


Every  central-station  operator  is  familiar  with  the  fact 
that  consumers,  especially  residence  owners,  are  prone  to 
complain  of  "mistakes  in  the  lighting  bill"  when  it  is  ren- 
dered in  the  autumn  and  winter  months.  The  householder 
who  has  been  paying  $5  a  month  for  light  during  the  sum- 
mer will  immediately  assert  that  he  is  being  mistreated  if 
his  November  bill  amounts  to  $8.  Just  how  to  get  rid  of 
the  multiplicity  of  complaints  arising  from  the  human  fail- 
ing of  not  taking  changing  conditions  into  account  has 
been  a  matter  of  much  thought  among  central-station  men. 

The  Nashville  (Tenn.)  Railway  &  Light  Company  has 
been  experiencing  trouble  along  this  line,  and  finally  it  de- 
cided to  explain  the  whole  situation  in  detail.  A  quarter 
page  of  advertising  space  in  the  Nashville  dailies  was  pur- 


chased, and  the  company  headed  its  announcement  ■Why 
Your  Light  Bill  Is  Higher  at  This  Season  of  the  Year." 
Then  the  following  statement  was  made:  "The  days  are 
getting  shorter,  the  nights  longer;  the  daylight  hours  are 
short,  the  electric-light  hours  long.  The  table  given  below 
gives  the  dark  hours  every  month  during  the  year.  Study 
it  carefully.  It  will  explain  to  you  why  your  h'ght  bill  is 
higher  in  winter  than  in  summer." 

Following  the  presentation  of  the  tabic  an  explanation 
of  it  was  presented  as  follows : 

"A  i6-cp  lamp  costs  two-thirds  of  a  cent  an  hour  to 
bum.  If  you  burn  one  i6-cp  lamp  from  dusk  until  10 
o'clock  every  night  throughout  the  year  it  will  burn  38 
hours  in  June  and  204  hours  in  December.  At  two-thirds 
of  a  cent  an  hour  per  lamp  you  would  use  25^  cents'  worth 
in  June  and  $1.36  in  December.  You  are  getting  the  same 
amount  of  light  for  your  money  in  each  case,  but  in  the 
winter  you  use  electric  light  more  hours.  If  you  keep  a 
store  and  close  up  every  night  at  6  o'clock  in  the  summer 
you  need  no  light  whatever;  but  in  December  there  are 
eighty  hours  from  dusk  until  6  o'clock,  and  it  will  cost  you 
Si'A  cents  per  lamp  for  the  eighty  hours.  Whenever  you 
think  that  your  electric-light  bills  are  too  high,  v.e  want 
you  to  tell  us  about  it^but  kindly  take  the  above  into  con- 
sideration  in   contrasting  your  it.'intcr  and  summer  bills." 

It  may  seem  to  some  absurdly  superfluous  to  explain  to 
the  consumer  that  the  longer  he  burns  his  lamps  the  more 
electricity  he  is  going  to  consume,  but  the  experience  of 
many  central-station  companies  shows  that  an  explanation 
to  that  effect  will  meet  a  complaint  satisfactorily,  whereas 
silence  would  onlv  increase  the  irritation. 


CENTRAL-STATION  PROGRESS  AT  NEWARK,  OHIO. 


Electrical  progress  in  the  city  of  Newark,  Ohio,  has 
been  rapid  since  the  advent  of  central-station  service  in  the 
commercial  lighting  field,  succeeding  the  former  municipal 
lighting  circuits.  Newark  is  a  bustling  factory  town  of 
28,000  population,  and  is  also  the  site  of  the  factory  of  one 
of  the  large  illuminating-glassware  manufacturers.  The 
Licking  Light  &  Power  Company,  composed  of  local  cap- 
italists, had  prosecuted  a  number  of  active  central-station 
campaigns  to  secure  the  general  household  use  of  elec- 
tricity for  sewing-machine  motors,  heating  and  cooking  ap- 
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Outlining    of    Licking   County    Court    House,    Newark,    Ohio. 

pliances,  vacuum  cleaners,  etc.,  but  recently  sold  its  plant 
to  the  American  Gas  &  Electric  Company,  which  has  fol- 
lowed up  the  aggressive  policy  of  making  Newark  a  city 
of  bright  lights.  One  of  the  striking  evidences  of  this 
campaign  is  the  outline  lighting  of  the  Licking  County 
court  house,  shown  in  the  accompanying  illustration.     The 
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principal  architectural  features  of  the  spire  are  marked  by 
rows  of  incandescent  units,  while  the  dials  of  the  clock  are 
similarly  illuminated. 

To  meet  the  rapid  increase  in  the  demand  for  the  com- 
pany's service  in  the  way  of  both  lighting  and  electric 
power  a  number  of  important  improvements  are  being  made 
at  the  former  Licking  plant,  which  is  now  operated  by  the 
American  Gas  &  Electric  Company.  A  new  i8o-k\v  gen- 
erator is  being  installed,  and  a  modern  switchboard  capable 
of  controlling  about  twice  the  present  equipment  of  the  sta- 
tion is  being  put  in  place.  Poles  and  wires  are  being  re- 
moved from  the  streets,  to  be  replaced  by  circuits  follow- 
ing the  alleys.  The  efforts  of  the  company  in  thus  pro- 
moting the  civic  welfare  of  Newark  are  meeting  with 
much  appreciation  from  the  members  of  the  local  Board 
of  Trade  and  other  citizens.  Mr.  George  N.  Tidd  is  vice- 
president  and  general  manager  of  the  holding  company, 
Mr.  H.  L.  Montgomery  manager  of  the  local  company  and 
Mr.  Fred  Morrison  assistant  manager. 


A  6000-EGG  ELECTRIC  INCUBATOR. 


The  Xew  Orleans  Railway  &  Light  Company  has  about 
sixty  domestic-size  electric  incubators  in  use  on  its  lines, 
besides  several  very  large  commercial  equipments.  The 
largest  electric  incubator  in  service  in  New  Orleans,  if  not 
the  largest  anywhere,  is  a  6000-egg  outfit  recently  built  by 
the  local  Electric  Manufacturing  Company  for  Mr.  A. 
W'illoz,  a  professional  poultry  raiser.  This  incubator  is 
40  ft.  long  and  5  ft.  wide,  and  contains  forty  separate 
compartments,  each  having  a  capacity  of  150  eggs.  Each 
compartment  can  be  separately  controlled  so  that  all  or  any 
parts  of  the  incubator  can  be  operated,  according  to  the 
number  of  eggs  to  be  hatched.  The  controlling  thermo- 
stats used  do  not  completely  break  the  heater  circuit  but 
introduce  the  comparatively  high  resistance  of  a  small , 
electric  lamp  when  open.  This  avoids  sparking  at  the  con- 
tacts, while  the  flickering  of  the  lamp  makes  easv  the  close 


A    6000-Egg    Electric    Incubator. 

adjustment  of  the  thermostat.  The  ma.ximum  demand  of 
the  heater  in  each  compartment  is  60  watts,  and  the  min- 
imum, with  the  resistance  in  series,  7  watts,  the  average 
throughout  the  hatch  ranging  from  20  watts  to  25  watts. 
The  average  consumption  of  energy  is  10  kw-hours  to  12 
kw-hours  per  compartment  per  hatch,  the  cost  of  oper- 
ating the  incubator  at  the  rate  afforded  by  the  New  Or- 
leans company  being  about  50  cents  per  compartment  per 
hatch.  Mr.  Willoz,  the  owner,  is  reported  to  be  very  much 
pleased  with  the  successful  operation  of  his  large  electric 


incubator,  which  has  now  been  in  service  six  months.  He 
formerly  used  both  oil-heated  and  gas-heated  incubators, 
but  declares  that  under  no  conditions  would  he  return  to 
these  types  of  heaters. 

.'\s  already  noted  in  these  columns,  June  8,  Mr.  W.  E. 
Clement,  contracting  agent  for  the  lighting  company,  be- 
lieves that  electric  incubators  make  a  specially  desirable 
central-station  load  on  account  of  their  long-hour  char- 
acteristic. A  large  window  of  the  company's  office  has 
been  given  over  to  an  electric  incubator  in  process  of 
hatching  a  number  of  eggs,  and  the  chickens  produced  will 
be   brooded  'in   an   electricallv   heated   hover. 


CUSTOMERS'    PANELS   FOR  LIMITED-PEAK  SERV- 
ICE AT  MILWAUKEE. 


Under  the  new  rate  schedule  of  The  Milwaukee  Electric 
Railway  &  Light  Company  customers  who  agree  to  keep 
off  its  lines  during  peak  periods  or  to  use  limited  demands 
during  these  times  secure  a  substantial  decrease  in  the  cost 
of  their  electrical  energy,  amounting  to  a  reduction  of  one- 
half  the  "demand"  element  of  the  charge. 

For  controlling  the  service  of  such  limited-service  cus- 
tomers Mr.  O.  M.  Rau,  electrical  engineer  of  the  company, 
has  recently  designed  and  had  built  special  panels  equipped 
with  time-clocks  and  circuit-breakers,  which  are  installed 
by  the  company  at  the  expense  of  customers  contracting 
for  such  limited  service. 

The  panels  used  by  the  Milwaukee  company  provide  for 
the  three  conditions  of  (l)  limited  demand  in  kilowatts, 
(2)  peak-period  disconnection  of  service  with  limited  de- 
mand at  other  hours,  and  (3)   two  distinct  and  adjustable 


Fig.  1 — Customer's   Panel  for   Limited    Peak   and  Off-Peak  Service. 

demand  limits,  for  service  during  peak  period  and  off-peak 
periods  respectively.  Each  panel  is  equipped  with  a  watt- 
hour  meter  which  is  furnished  free  by  the  company.  The 
rest  of  the  equipment,  oil  switch,  relay,  time-clock  and 
panel,  is  furnished  at  the  customer's  expense  (costing 
$100  to  $200  each),  but  is  entirely  subject  to  the  settings 
and  supervision  of  the  company's  inspectors.  The  time- 
switch  settings  are  corrected  from  month  to  month  by  these 
inspectors,  to  follow  the  time  of  peak  load. 

''  he   simplest   type  of   panel,   as   above   noted,   comprises 
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an  oil  switch  witii  overload  coils,  causing  the  breaker  to 
trip  out  at  a  demand  above  that  contracted  for.  The 
second  type,  or  peak-period  cut-out  panel,  has  a  time- 
switch  which  during  the  hours  of  peak  load  completes  the 
circuit  to  a  shunt  tripping  coil,  thus  opening  the  oil  switch 
and  preventing  its  closure  again  during  the  peak  period. 
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Fig.  2— Circuits  for  Limited   Peak  and  Off-Peak  Service   Panel. 

At  the  end  of  this  time  the  handle  can  be  thrown  in  as 
usual. 

The  accompanying  photograph  and  sketch  show  the  lim- 
ited-peak panel.  This  provides  one  demand  limit  for  off- 
peak  liours  and  a  lower  limit  during  the  peak.  The  series 
overload  trip  coils  effect  the  high-limit  opening.  During 
the  peak  hours  the  time-switch  completes  the  circuit  to 
the  shunt  trip  coil,  which,  however,  includes  the  contacts 
of  the  adjustable  relay  shown.  The  operation  of  this  relay, 
occurring  when  the  time  switch  is  closed,  thus  completes 
the  shunt-coil  circuit  of  the  main  oil  switch,  opening  this 
switch  and  preventing  its  closure  during  the  peak  period. 
The  customer  may  thus  contract  to  use  a  certain  limited 
demand  during  off-peak  hours,  obtaining  a  smaller  amount 
of  energy  during  the  peak,  for  which  he  pays  accordingly. 
A  number  of  these  panels  have  been  put  in  service  at 
Milwaukee. 


amounted  to  only  3  to  4  per  cent  of  the  total  manufacturing 
cost.  Even  if  some  other  means  of  drive  showed  a  saving 
of  a  few  dollars  on  the  hundred  the  proportional  economy 
on  the  whole  cost  of  production  would  be  slight.  And  such 
a  petty  .saving  should  be  investigated  for  its  effect  on  the 
other  elements  of  production  cost,  such  as  convenience, 
comfort,  simplicity,  flexibility,  reliability,  etc.  If  it  were 
found,  for  example,  that  motor  drive  cost  a  few  per  cent 
more  than  isolated-plant  mechanical  drive  (though  amount- 
ing only  to  a  fraction  of  a  per  cent  difference  in  the  total 
manufacturing  cost)  the  mill  owner  should  consider 
whether  such  evils  as  the  lack  of  reliability  of  a  balky  gas 
engine  which  might  be  shut  down  for  repairs  Tuesday  and 
Thursday,  the  darkened  rooms  filled  with  overhead  belts 
and  shafts,  the  labor  and  time  lost  in  routing  goods  accord- 
ing to  the  arrangement  imposed  by  the  mechanical  drive, 
and  the  many  other  attendants  of  isolated  service,  might 
not,  after  all,  contribute  nmch  more  to  the  debit  side  of 
the  ledger  than  the  possible  slight  e.xtra  cost  of  modern 
drive. 


Wiring  and  Illumination 


UNIFORM   DESIGN  OF  STREET-LIGHTING 
STANDARDS. 


In  view  of  the  fact  that  the  Sanitary  District  is  prepar- 
ing to  install  10,000  additional  arc  lamps  for  street  lighting 
in  Chicago,  the  City  Council  of  that  city  directed  the  Mayor 
to  appoint  a  committee  of  aldermen,  city  officials  and  citi- 
zens, whose  duty  it  should  be  to  establish  a  uniform  design 
of  post,  globe,  etc.,  to  which  the  new  standards  and  all 
future  city  street-lighting  installations  shall  conform.  It 
is  encouraging  to  note  that  the  Chicago  Plan  Commission, 
which  is  moving  slowly  toward  a  more  beautiful  city,  is 
represented  on  the  connnittee.  The  Mayor  has  announced 
a  committee  of  fifteen  to  select  the  design.  The  committee 
consists  of  .■\lderman  Joseph  F.  Ryan,  chairman;  Aldermen 
Twigg,  Brennan.  Foell,  Capitain,  Utpatel  and  Janovsky ; 
Messrs.  \V.  D.  Kerfoot.  Flenry  E.  Coonley  and  William 
Holabird,  for  the  Chicago  Plan  Commission;  Messrs.  E.  U. 
Kimbark,  Edward  M.  .Skinner  and  George  Beaumont,  for 
the  Chicago  Association  of  Commerce;  Mr.  William  Car- 
roll, city  electrician,  and  Mr.  E.  B.  Ellicott,  electrical  en- 
gineer of  the  Sanitarv  District. 


ISOLATED-PLANT  COSTS  WHICH  AN  OWNER  MAY 
OVERLOOK. 


THE    ILLUMINATION  OF  TEXTILE  MILLS. 


A  large  te.xtile-mill  owner  about  to  equip  a  new  factory 
was  investigating  the  comparative  expense  of  mechanical 
drive  from  a  gas-engine  plant  and  of  motor  operation  using 
central-station  drive.  He  found  that  the  cost  of  the  num- 
ber of  small  motors  required  would  be  $8,000,  while  a  gas 
engine  of  equivalent  rating  was  quoted  to  him  for  $500. 
With  a  ratio  of  16  to  i  thus  in  favor  of  the  isolated  plant 
there  seemed  no  possible  doubt  of  the  kind  of  power  to 
use,  and  the  central-station  solicitor  was  waved  aside  with 
a  smile.  The  latter,  however,  soon  got  busy  with  his  data 
on  the  cost  of  shafting,  pulleys  and  belts,  arid  returned  to 
the  mill  man's  office  with  figures  to  show  that  the  cost  of 
the  mechanical  transmission  apparatus  would  in  reality 
tring  the  total  expense  of  gas-engine  drive  up  to  that  of 
individual  motor  drive.  Moreover,  the  loss  of  energy  occa- 
sioned by  the  friction  of  the  shafts,  belts,  etc.,  would  repre- 
sent a  continual  cost  of  $1,700  a  year,  which  electric  drive 
would  save. 

In  general,  the  point  was  also  made  by  the  solicitor  that 
•the  power  cost  here,  as  in  many  other  businesses,  actually 


The  artificial  lighting  of  textile  mills  is  in  fact  a  special 
field  of  engineering  and  one  which  offers  great  room  for 
improvement,  according  to  Mr.  Frank  W.  Reynolds,  who 
presented  a  paper  on  the  general  subject  of  mill  engineering 
at  the  recent  convention  of  the  .Xmerican  Society  of 
Mechanical  Engineers  in  New  York. 

While  electric  lighting  is  now  generally  adopted,  there 
are,  said  the  speaker,  many  mills  where  gas  lighting  is  still 
used  and  a  few  where  the  old  oil  lamp  may  be  found.  A 
white  light  is  the  best  for  all  purposes,  but  with  many  forms 
of  the  incandescent  bulb  the  light  actually  obtained  is  quite 
yellow.  On  all  white  work  the  Cooper  Hewitt  lamp  has 
been  used  with  very  good  results,  since  it  is  steady  and 
gives  a  powerail  illumination.  It  has  been  found  very 
serviceable  in  machine  shops,  and  it  has  the  virtue  of  allow- 
ing one  to  concentrate  his  gaze  without  undue  fatigue  of 
the  eyes.  In  cotton  mills,  however,  the  operatives  generally 
prefer  local  to  general  lighting,  but  this  involves  many  diffi- 
culties in  securing  the  right  arrangement  of  the  different 
lamps.     The  placing  of  a  hooded  bulb  close  to  that  part  of 
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the  machine  which  the  operative  must  keep  under  his  eye 
has  been  one  solution  of  the  difficulty  of  cross  shadows 
which  arises  when  a  series  of  lamps  are  placed  near  a  row 
of  machines.  This  hooded  local  light,  which  seems  at  first 
sight  desirable,  probably  tends  to  provoke  accidents,  owing 
to  the  deep  shadow  surrounding  the  machines.  The  alter- 
nation of  the  operative's  gaze  between  the  brilliantly  lighted 
patch  of  his  machine  and  the  comparative  darkness  which 
surrounds  that  lighted  patch  has  also  been  found  to  be  hard 
on  the  eyes.  This  would  seem  inevitable,  because  a  quick 
glance  from  a  brightly  lighted  spot  to  a  dark  spot  and  then 
back  again  to  the  light  spot  involves  two  very  rapid  accom- 
modations of  the  eye  mechanism  and  a  consequent  excessive 
strain. 


usual  efficiency  reported  with  tiiese  new  units.  From  no 
point  beneath  the  fixture  can  the  filament  itself  be  seen 
throusii  the  clear  glass  surfaces. 


APPLICATION  OF  DIFFUSION   TO   ELIMINATE 
GLARE. 

1  he  accompanying  illustration  shows  an  unusual  diffus- 
ing reflector  recently  developed  in  Switzerland  under  the 
patents  of  Ritter  and  Uhlmann,  of  Basle.  Several  installa 
tions  of  the  system  have  been  made  in  the  industrial  school 
of  that  city,  where  use  is  made  of  the  new  reflectors  in 
the  illumination  of  both  exhibition  rooms  and  auditoriums. 

In  principle  this  reflector  insures  that  no  direct  rays  from 
the  filament  shall  leave  the  fixture  without  coming  from 
one  or  the  other  of  the  supplementary  diffusing  surfaces, 
either  the  etched  translucent  glass  or  the  matt  reflector 
within.  The  lower  globe,  as  shown,  is  made  up  of  con- 
centric, truncated-cone  surfaces,  alternately  erect  and  in 
verted.  The  inwardly  sloping  surfaces  of  the  inverte'l 
cones  are  lightly  etched  with  acid.  The  outwardly  slopin;.; 
surfaces  of  the  erect  cones  are  of  clear  glass. 

Direct  rays  of  the  filament  thus  pass  through  the  in- 
wardly sloping  cone  surfaces  of  the  globe,  which  are 
lightly  acid-etched  so  as  completely  to  hide  the  light  source. 
While  this  translucent  surface  hides  the  image  of  the  fila- 
ment, it  is  not  dense  enough  to  affect  the  efficiency  greatly. 
Rays  leaving  the  filament  in  the  upper  hemisphere  strike 
a  parabolic  reflector  surface  of  porcelain  or  matt  alumi- 
num.    From   this  thev   are   reflected   back   downward   and 


Improved    Diffusing 


ncandescent   Units. 


pass  out  through  the  outwardly  sloping  cone  surfaces  of 
the  glass,  which  are  clear.  A  maximum  outlet  for  the 
whole  spherical  flux  is  thus  provided  through  the  lower 
surface,  most  of  the  light  undergoing  only  a  single  dififu- 
sion.  This,  in  addition  to  the  very  light  acid  etching  or 
frosting  of  the  translucent  surfaces,  contributes  to  the  un- 


DECORATIVE    LIGHTING  AT  LOUISVILLE. 


Upon  the  recent  occasion  of  the  visit  of  President  Taft 
to  Louisville,  Ky.,  the  Louisville  Lighting  Company  paid 
a  tribute  to  the  head  of  the  nation  by  means  of  a  notable 
blaze  of  illnminatinn  surrounding  its  building.     Incidentally 


Building    of    Louisville    Lighting   Company,    Louisville,    Ky. 

the  display  demonstrated  to  the  public  the  quality  and 
advertising  value  of  three  kinds  of  lighting — electrical,  gas 
and  electrical  reflected.  The  lighting  company  is  associated 
with  the  Louisville  Gas  Company. 

The  handsome  three-story  building  which  is  the  head- 
quarters of  the  lighting  company  at  311  West  Chestnut 
Street  was  draped  with  incandescent  lamps  extending  up  to 
the  third  story.  The  blazing  strands  formed  United  States 
shields,  although  the  stars  and  stripes  were  lacking  from 
the  general  outline.  The  upper  cornice  of  the  building  was 
ornamented  with  ten  upright  electric  globes  of  opalescent 
glass,  illuminated  from  within  by  a  1 50- watt  tungsten. 

There  were  also  ten  pendent  gas  arcs  along  the  upper 
edge  of  the  wall,  and  a  border  of  25-watt  tungstens  fringed 
the  cornice  between  the  second  and  third  floors.  Two 
polished  reflectors  equipped  with  high-powered  electric  illu- 
niinants  lighted  up  the  sign  of  the  company  on  the  first- 
floor  wall  near  the  pavement. 


RECENT  TELEPHONE  PATENTS. 


RINGING  SYSTEMS. 

The  harmonic  type  of  selective  ringing  system  is  now 
pretty  well  established,  and  although  there  are  a  number 
of  different  systems,  all  of  these  follow  the  same  general 
practice.  The  frequencies  generally  adopted  are  16,  33, 
50  and  66.  As  a  fact,  however,  even  these  frequencies  are 
only  approximate,  since  as  practically  produced  they  must 
bear  a  definite  fractional  relation  to  each  other,  all  being 
obtained  from  a  single  generator.  The  exact  frequencies 
are  thus  proportional  to  the  series  i,  2,  3  and  4;  that  is, 
two  are  in  the  ratio  of  the  octave  and  two  in  the  ratio  of 
the  fifth  of  the  harmonic  scale.  This  results  in  a  marked 
tendency  to  interference,  because  of  the  overtone  relation. 
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To  overcome  this  teiulency  -Mr.  C.  II.  North,  of  Cleveland, 
Oliio,  has  produced  a  system  in  whicii  the  frequencies  are 
chosen  in  the  ratio  of  5,  7,  9  and  11,  or,  more  definitely,  30, 
42,  54  and  66.  The  patent  is  assigned  by  him  to  the  North 
Electric  Company. 

A  ringing  pole-changer  forms  the  subject  of  a  patent 
granted  to  Mr.  H.  N.  Paris,  of  Kansas  City,  Kan.  The 
vibrator  is  arranged  to  run  continuously,  obtaining  its 
energy  from  a  special  battery.  The  main  or  ringing  bat- 
tery has  its  circuit  open  while  connected  to  the  vibrator 
and  to  the  primary  of  a  ringing  transformer,  until  demand 
is  made  for  ringing  current.  When  this  demand  occurs 
the  primary  circuit  is  closed  through  the  action  of  a  relay. 
The  secondary  circuit  then  responds  and  this  condition  is 
maintained  as  long  as  the  ringing  current  is  required. 

Messrs.  E.  Stout  and  J.  S.  Kupka,  of  Martinsburg,  la., 
have  patented  a  selective  party-line  system.  Currents  pro- 
duced by  hand  generators  at  each  station  serve  to  control 
the  action  of  clockwork  switching  mechanism,  which  runs 
synchronously  at  all  of  the  stations.  .Arrangements  are 
provided  for  signaling  any  or  all  of  the  stations  as  desired, 
as  well  as  for  setting  back  any  motor  which  has  got  out 
of  step. 

TRANSMITTER. 

Herewith  is  shown  in  section  a  transmitter  patented  by 
Mr.  C.    P.   Mason,  of  Sumter.  S.  C.  and  assigned  to  the 


Telephone   Transmitter 


Sumter  Telephone  Manufacturing  Company.  The  inside 
of  the  transmitter  is  shielded  from  moisture  by  a  plate 
which  incloses  the  back,  while  the  rim  of  the  diaphragm 
fits  into  a  groove  on  the  back  of  the  face  plate.  In  order 
to  avoid  electrolytic  action  the  circuit  is  not  led  into  the 
diaphragm,  as  is  customar)'. 


Letters  to  the  Editor. 


A  Suggestion  Concerning  the  Wireless  Distress  Signal. 


To  the  Editor  of  Electrical  World: 

Sir; — Most  of  the  ships  now  supplied  with  wireless  ap- 
paratus carry  but  one  operator.  For  this  reason  the 
apparatus  is  ready  for  receiving  distress  calls  during  only 
a  portion  of  the  time.  It  would  therefore  seem  desirable 
that  the  distress  call  be  so  simplified  as  to  be  recognized 
without  question  by  persons  not  acquainted  with  the  tele- 
graph code.  If  this  were  done,  it  would  be  possible  for 
the  captain  of  the  ship  to  detail  some  one  to  wear  the 
telephones  while  the  operator  is  off  duty.  •  Of  course,  as 
soon  as  the  distress  signal  was  heard  the  operator  would  be 
called  and  communication  established.  The  letter  "S," 
which  is  the  same  in  both  Morse  and  Continental  codes, 
consisting  of  three  dots,  would,  in  some  definite  combina- 
tion, be  a  suitable  distress  call.  For  instance,  "S  S  S" 
might  replace  the  present  "S  O  S"  if  the  coming  Interna- 
tional Wireless  Conference  in  London  could  be  persuaded 
to  make  the  change.  This  repeated  a  large  number  of 
times  could  hardly  fail  to  be  distinguished  by  even  the  most 
inexperienced. 


Under  the  present  conditions  I  believe  it  is  often  cus- 
tomary for  the  wireless  operator  to  be  off  duty  from  mid- 
night to  morning,  which  is  the  period  during  which  a  large 
portion  of  the  accidents  take  place.  Any  change  which 
can  make  it  possible  to  have  every  ship  constantly  ready  to 
receive  distress  calls  must  vastly  increase  the  usefulness 
of  this  safety  device. 

Louis  W.  Austin. 

United  States  NaTat  Radio-Telegraphic  Laboratory, 
Washington,  D.  C. 


Office  Buildings  as  Summer  Central-Station  Load. 

To  the  Editor  of  Electrical  World: 

Sir: — In  all  of  our  large  cities  a  most  active  struggle 
exists  between  central-station  service  and  isolated  electric 
plants  for  large  office  and  mercantile  buildings.  There 
are  some  inherent  reasons  why  office-building  load  is  dif- 
ficult for  the  central  station  to  secure  in  some  cases.  The 
chief  of  these  is  the  necessity  of  low-pressure  steam  for 
heating  purposes  during  six  months  of  the  year  or  more, 
depending  on  the  latitude.  As  this  exhaust  steam  can  be 
supplied  through  an  electric-lighting  engine  acting  as  a 
reducing  valve,  with  practically  the  same  coal  consumption 
as  through  any  other  reducing  valve,  the  central  station  is 
"up  against"  the  argument  that  during  heating  months  the 
cost  of  coal  for  the  isolated  electric  plant  can  be  figured  as 
zero. 

Of  course,  this  is  only  one  side  of  the  argument.  Against 
'the  isolated  plant  is  the  necessity  of  operating  in  the  sum- 
mer during  long  periods  of  light  load  at  very  poor  economy 
with  no  use  for  the  exhaust  steam.  The  same  general  argu- 
ments apply  to  the  use  of  electric  elevators  supplied  from 
central-station  service  as  against  hydraulic  elevators  with 
steam  pumps  exhausting  into  the  heating  system.  There 
is  an  undoubted  economy  during  the  winter  months'  and 
lack  of  it  during  the  summer  with  the  latter. 

Another  factor  which  has  considerable  influence  is  the 
policy  of  the  building  owner  as  to  the  supply  of  electric 
light.  In  far  too  many  buildings  it  is  supplied  at  a  flat  rate 
along  with  the  rent.  This  practice  gives  rise  to  the  usual 
dissatisfaction  which  accompanies  flat  rates  and  inevitably 
results  in  considerable  waste,  which  the  building  owner 
makes  up  for  by  corresponding  additions  to  the  rent.  Some 
building  owners  have  come  to  realize  that  this  practice  is 
a  handicap  to  them  in  renting  space  in  competition  with 
other  office  buildings  where  lighting  service  is  furnished 
on  a  meter  and  costs  the  tenant  considerably  less  than  the 
additional  rent  for  flat  rate  which  he  would  pay  under 
the  other  system.  As  a  result  some  of  the  owners  who 
formerly  furnished  electric  light  either  with  the  rent  or 
on  a  flat  rate 'per  lamp  per  month  have  installed  meters 
and  sell  electrical  energy  to  tenants  on  the  same  basis  as 
if  it  were  supplied  by  a  central-station  company.  When 
the  flat-rate  waste  is  stopped  the  amount  of  exhaust  steam 
obtainable  from  the  electric-lighting  service  is,  of  course, 
much  reduced.  The  lighting  becomes  more  of  a  peak-load 
proposition  and  less  valuable  for  supplying  e.xhaust  steam. 

A  logical  method  of  handling  this  class  of  business  which 
has  been  tried  in  some  cities  is  to  carry  this  office-building 
load  on  the  building's  own  electric  plant  during  the  steam- 
heating  season  and  turn  it  over  to  the  central-station  com- 
pany during  the  summer  months.  In  this  way  the  central 
station  obtains  load  to  fill  in  the  summer  valleys  of  its 
load  curve  and  the  office-building  owner  is  saved  a  lot  of 
uneconomical  operation  when  he  has  no  use  for  exhaust 
steam. 

Such  a  practice  will,  undoubtedly,  increase  in  the  future. 
At  present  it  is  in  somewhat  the  same  state  as  the  securing 
of  off-peak  power  business  five  years  ago.  -A.  few  central- 
station  companies  were  carrying  this  kind  of  business  and 
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improving  their  returns  on  their  investment  by  it,  but  tlie 
majority  thought  it  impracticable. 

The  main  obstacle  in  the  way  of  carrying  summer  busi- 
ness of  office  buildings  on  central-station  service  and  turn- 
ing it  back  to  the  isolated  plants  in  the  winter  is  the 
prejudice  which  some  central  stations  have  not  outgrown 
against  having  anything  whatever  to  do  with  isolated  plants, 
in  the  fear  that  an  isolated  plant  once  installed  will  take 
the  business  for  the  whole  year  and  thus  cause  a  greater 
loss  of  revenue  than  if  the  isolated  plants  were  kept  out 
altogether.  Nevertheless,  off-peak  business  requiring  but 
little  additional  investment  to  secure  summer  load  and  im- 


prove the  yearly  load  factor  seems  more  to  be  desired 
under  the  present  state  of  central-station  finances  tham 
carrying  the  modern  office  building  through  the  winter 
peak.  To  be  sure,  the  office-building  peak  does  not  coin- 
cide with  the  residence-lighting  peaks  in  our  large  cities, 
but  it  is  nevertheless  a  most  important  factor  in  the  peak 
of  the  entire  system.  The  central-station  company  which 
is  seeking  to  increase  the  net  returns  per  dollar  invested 
will  naturally  seek  the  character  of  load  which  will  most 
improve  its  load  factor,  and  some  improvement  of  this  kind 
is  to  be  found  in  purely  summer  load. 
Boston,  Mass.  Chas.  L,  Dutton. 
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Generators,   Motors  and  Transformers. 

Synchronous  Machines  for  Automatic  Voltage  and  Cur- 
rent Regulation. — Robert  Moser. — After  a  general  intro- 
duction on  some  principles  of  voltage  and  current  regula- 
tion of  separately  e-xcited  machines  the  author  discusses 
first  the  synchronous  machine  shown  in  Fig.  i,  in  which   i 


Fig.   1 — Synchronous   Regulator. 

is  the  main  machine  (.5  being  the  stator  and  /  the  rotor  in 
the  form  of  a  direct-current  armature  with  coniniutator  and 
three  brushes  b)  and  2  is  the  e.xciter  {d  being  the  stator 
and  a  the  rotor  with  distributed  winding  which  is  supplied 
with  direct  current  through  the  slip  rings  /).  The  main 
machine  i  and  the  exciter  2  arc  coupled  together.  The 
stator  </  of  the  exciter  is  connected  to  the  brushes  b  of  the 
main  machine.  Exactly  synchronous  three-phase  currents 
are,  therefore,  supplied  to  the  rotor  /  and  produce  in  it  a 
magnetic  field  rotating  exactly  in  synchronism,  so  that  the 
rotor  winding  /  behaves  like  a  non-inductive  resistance 
toward  the  polyphase  current  in  it.  By  properly  arranging 
.•1  damping  winding  /  (which  is  discussed  in  some  detail) 
(he  commutation  of  the  machine  can  be  improved.     By  a 
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Fig.   2 — Constant-Voltage   Regulator. 

simple  modification  this  machine  can  be  made  to  yield  con- 
stant voltage.  For  this  purpose  the  rotor  of  the  main 
machine  I  in  Fig.  2  is  provided  with  two  direct-current 
armature  windings  k  and  e  with  their  commutators.  The 
winding  e  with  the  brushes  .s  corresponds  exactly  to  the 
winding  /  and  the  brushes  b  in  Fig.  i.    On  the  other  hand. 


the  winding  k  is  supplied  through  the  brushes  y  with  three- 
phase  currents  from  the  secondary  of  the  transformer  c, 
the  primary  of  which  is  the  series  with  the  stator  winding  .?. 
Ill  this  way  not  only  are  the  ampere-turns  of  the  rotor  of 
the  main  machine  due  to  the  current  from  the  separate  ex- 
citer, but  there  are  additional  ampere-tums  derived  from 
the  current  in  the  stator  s.  By  properly  selecting  the  trans- 
formation ratio  of  the  transformer  c  and  the  position  of 
the  brushes  it  is  possible  to  insure  that  the  machine  will 


Fig.   3 — Constant-Current    Regulator. 

give  constant  voltage  at  any  load  and  any  power-factor. 
The  author  describes  how  by  one  single  experiment  the 
proper  transformation  ratio  and  brush  position  may  be  de- 
lerniined.  With  proper  precautions  it  is  possible  to  use 
one  single  armature  winding  in  the  main  machine  i  instead 
of  two  windings,  as  shown  in  Fig.  2.  It  is  also  possible  to 
modify  the  arrangement  for  single-phase  current,  as  is 
described  in  some  detail  by  the  author.  A  constant-curri.in 
machine  is  simply  a  reversal  of  the  constant-voltage  ma- 
chine, in  that  voltage  is  substituted  for  current  and  cur- 
rent for  voltage.  Fig.  3  shows  a  constant-current  machine ; 
tile  whole  difference  from  Fig.  2  is  in  the  arrangement  and 
connection  of  the  transformer  h,  which  supplies  the  addi- 


Flg.   A — Regulator   Compounded   for   Line    Drop. 

tional  ampere-turns  to  the  rotor  of  the  main  machine. 
Finally  it  is  possible  to  use  the  same  principle  for  the  con- 
-struction  of  a  booster  which  compensates  the  voltage  drop 
in  a  long  line,  as  shown  in  Fig.  4.  F  is  a  long  transmis- 
sion line,  at  the  beginning  of  which  (K^  K,  K,)  the  voltage 
is  maintained  constant  by  some  means.     The  problem  is  to 
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maintain  at  the  other  end  (P,  P,  P,)  also  constant  voltage 
for  any  load  and  any  power- factor.  To  solve  this 
problem  the  stator  j  of  a  booster  2  quite  similar  to  those 
described  before  is  connected  in  series  with  this  line.  The 
rotor  winding  /  of  the  booster  is  supplied  through  the 
brushes  b  with  a  current  which  is  proportional  to  the  cur- 
rent in  the  line  F,  being  taken  off  the  transformer  c.  This 
machine  rotates  synchronously,  being  driven  by  the  syn- 
chronous motor  I.  By  properly  adjusting  the  transforma- 
tion ratio  of  the  transformer  and  the  position  of  the 
brushes  it  can  be  accomplished  that  at  the  end  of  the  line, 
/',  P-  P„  the  voltage  is  constant  and  the  same  as  at  the  be- 
ginning. A",  K,  K,.  The  advantage  of  all  these  machines 
over  constant-voltage  or  constant-current  machines  with 
purely  separate  excitation  (Fig.  1)  is  that  in  the  latter  the 
magnet  copper  cannot  be  economically  utilized,  while  this 
is  possible  with  the  arrangements  described. — Elck.  Zeit., 
Nov.  9  and  16. 

Rectifier  for  Charging  Small  Storage  Batteries. — In  a 
construction  devised  by  a  German  company  and  illustrated 
in  Fig.  5  the  alternating  current  of  the  supply  network  a  b 
is  first  transformed  by  means  of  the  transformer  T  down 
to  a   voltage    (4  volts  to  20  volts)    corresponding  to  the 


Fig.   5 — Diagram   of  Connections   of   Rectifier. 

number  of  cells  in  the  battery  B.  and  the  low-voltage  single- 
phase  current  is  then  rectified  by  means  of  a  vibrating  rec- 
tifier. To  prevent  sparks  at  the  contact  of  the  interrupter, 
the  armature  must  vibrate  in  synchronism  and  in  time- 
phase  with  the  alternating  current.  For  this  purpose  the 
electromagnet  is  excited  by  the  pulsating  direct  current 
directly.  The  use  of  a  polarized  armature  is  thereby 
avoided.  Without  the  use  of  condensers,  etc.,  the  operation 
of  the  interrupter  is  entirely  sparkless.  The  apparatus  itself 
has  no  definite  polarity,  but  its  polarity  depends  on  the 
connections  to  the  battery  B.  The  vibrations  of  the  arma- 
ture depend  on  one  hand  on  its  mass  and  on  the  force  of 
the  spring  which  tears  it  off.  and  on  the  other  hand  on  the 
magnetic  forces  which  act  on  it.  If  now  for  a  given  fre- 
quency the  apparatus  is  started  in  such  a  way  that  the  cir- 
cuit is  closed  at  the  moment  in  which  the  alternating  emf 
is  opposed  to  the  battery  emf,  the  time-phase  of  vibrations 
is  definitely  settled  for  this  frequency.  The  apparatus 
always  supplies  charging  current  to  the  battery,  and  it  does 
not  matter  with  which  polarity  the  battery  is  connected  to 
the  apparatus.  Variations  of  the  frequency  by  =t  5  per 
cent  have  no  effect.  The  fact  that  the  apparatus  is  inde- 
pendent of  the  polarity  permits  its  use  by  laymen.  The 
efficiency  of  the  charging  apparatus,  including  the  trans- 
former, is  from  40  to  45  per  cent,  even  with  very  small 
loads,  such  as  10  watts. — Elek.  Zeit.,  Nov.  23. 

Direct-Current  Turbo-Generators. — An  account  of  the 
lengthy  discussion  which  followed  the  reading  of  the  paper 
of  Roberts  recently  abstracted  in  the  Digest.  The  various 
speakers  dealt  with  a  great  many  different  mechanical 
difficulties  in  the  design  and  construction  of  direct-current 
turbo-generators. — Lond.  Electrician,  Nov.  24. 


Lamps  and  Lighting. 

Neon  Tubes. — George  Claude. — A  paper  presented  be- 
fore the  International  Society  of  Electricians  in  Paris. 
The  author  first  gives  a  historical  sketch  of  the  develop- 
ment of  the  neon  tube  lamp  and  then  describes  the  different 
steps  in  the  formation  of  a  neon  tube  as  follows :  The  tube 
is  first  filled  with  very  pure  neon  (obtained  from  liquid  air 
after  separation  of  oxygen  and  nitrogen).  The  current  is 
then  passed  through  the  tube  while  it  is  evacuated  by 
means  of  a  pump.  It  is  then  filled  again  with  neon  and 
evacuated  again  and  this  is  repeated  several  times.  Any 
other  gases  which  may  be  in  the  tube  besides  the  neon  arc- 
then  condensed  by  means  of  charcoal  at  the  temperature  ni 
liquid  air.  The  current  is  passed  through  the  tube  continu- 
ously during  these  operations.  The  tube  is  then  ready  fur 
use.  At  an  automobile  exhibition  in  December,  1910,  in 
Paris  four  tubes  36  m  (118  ft.)  in  length  were  used  for 
decorative  lighting.  Photometric  tests  were  made  with 
another  tube  6  m  (20  ft.)  in  length  and  45  mm  (lj4  in.)  in 
diameter,  which  showed  a  specific  consumption  of  0.64 
watt  per  cp.  The  author  estimates  that  with  a  greater 
length  of  the  tube  the  specific  consumption  could  be  re- 
duced to  0.5  watt  per  cp,  the  power  input  being  measurc<l 
at  the  electrodes,  or  0.6  watt  per  cp  if  the  power  is  meas- 
ured at  the  primary  of  the  transformer.  There  was  one 
more  difficulty  to  overcome  since  the  first  tubes  failed  after 
a  fev^'  hours  on  account  of  the  absorption  of  neon  by  the 
electrodes.  The  remedy  was  found  when  the  observation 
was  made  that  the  metallic  deposits  formed  on  the  walls 
of  the  tubes  opposite  to  the  electrodes  contained  neon. 
Claude  concluded  that  the  absorption  of  the  neon  had  to 
do  with  the  volatilization  of  the  electrodes  and  that  if  llu- 
latter  could  be  overcome  the  absorption  of  the  neon  would 
stop.  This  could  be  done  by  using  large  electrodes.  With 
electrodes  having  a  surface  of  about  5  sq.  decimeters  (78 
sq.  in.)  per  ampere  the  life  of  a  5-m  (16  ft.)  tube  is  from 
800  to  1000  hours.  That  is,  such  a  tube  will  last  under 
ordinary  conditions  for  about  a  year.  Under  normal  op- 
erations the  tubes  of  45  mm  (ij4  in.)  diam.eter  consume 
from  0.8  amp  to  I  amp  and  give  200  cp  per  meter  of  length. 
While  maintaining  a  satisfactory  efficiency,  it  is  possible 
to  reduce  the  luminous  intensity  to  one-half  by  reducing  the 
current  in  the  same  proportion.  This  can  be  done  by  ad- 
justing the  self-inductance  in  series  with  the  tube.  It  is 
also  possible  to  get  a  higher  luminous  intensity,  but  only 
at  the  expense  of  the  length  of  life,  since  the  electrode> 
begin  to  evaporate  when  the  current  is  pushed  above  the 
normal  value.  The  voltage  at  the  terminals  of  the  tube 
depends  on  its  length.  About  1000  volts  are  required  for 
a  tube  5  m  (16  ft.)  in  length.  Of  these,  350  volts  are  ab- 
sorbed in  the  immediate  neighborhood  of  the  electrodes 
and  the  rest  in  the  luminous  column.  Side  by  side  with 
ordinary  lamps  the  neon  tubes  seem  to  give  a  light  some- 
what too  red,  but  if  used  alone  the  light  has  a  yellow-gold 
color  which  is  quite  agreeable.  Claude  prefers  to  use  two 
or  three  tubes  each  5  or  6  m  (16  ft.  to  20  ft.)  in  length, 
in  series  across  the  secondary  terminals  of  a  transformer 
with  an  adjustable  self-inductance  in  the  primary  circuit. 
The  secondary  voltage  is  froni  3000  to  4000.  The  efficiency 
may  be  easily  increased  by  replacing  two  tubes  6  m  (20  ft.) 
in  length  by  one  13  m  (43  ft.)  in  length.  Such  a  tube  in 
the  form  of  a  rectangle  with  sides  4  m  (13  ft.)  and  2.5  m 
(8  ft.)  in  length  was  exhibited  in  the  lecture  hall  of  the 
Society  of  Electricians.  Including  the  transformer  losses 
the  specific  consumption  was  0.7  watt  per  cp. — La  Revue 
Elec,  Nov.  24. 

Train  Lighting. — An  illustrated  description  of  the  Silver- 
lown  train-lighting  system  which  is  being  experimented 
with  at  present  by  one  of  the  large  English  railway  com- 
panies. The  equipment  consists  of  a  generator  driven  fron'. 
the  car  axle  and  carrying  on  its  shaft  a  governor  for  op- 
erating the  switchgear  and  a  double  battery  of  accunm- 
lators.   one   battery   being   normally   connected   to   the   ter- 
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iiinals  of  the  lamp  circuit,  while  the  other  is  connected 
10  the  armature  terminals  for  charging. — Lend.  Electrician. 
Nov.  24. 

Generation,   Transmission    and    Distribution. 

Hamburg  Traction  Plant. — \V.  Wechmann. — A  con- 
tinuation of  the  long  and  profusely  illustrated  description 
of  the  recent  steam-turbine  extensions  of  the  power  plant 
of  the  Blankenese-Ohlsdorf  single-phase  road.  In  Decem- 
ber, 1910,  the  consumption  of  coal  per  useful  kw-hour  was 
1.64  kg  (3.6  lb.),  and  the  cost  of  the  useful  kw-hour  in  the 
power  plant  was  1.17  cents.  The  total  number  of  useful 
kw-hours  during  that  month  was  2,172,236. — Elek.  Zeit., 
Nov.  23. 

Electricity  in  Mines. — Philippi. — An  illustrated  review 
of  the  applications  of  electric  energy  in  British  mines,  with 
special  reference  to  the  erection  of  one  large  common 
power  plant  for  a  number  of  mines,  the  use  of  electric 
main  winding  machines,  the  use  of  electric  motors  under 
ground,  safety  devices  and  wiring  arrangements. — Elck. 
Zeit.,  Nov.  23. 

Traction. 

Raihcay  Electrification  in  Austria. — A.  IIruschka. — The 
conclusion  of  the  long  and  detailed  illustrated  report  on 
preliminary  investigations  concerning  the  electrification  of 
the  Austrian  State  Railways.  In  the  present  instalment 
the  results  of  this  investigation  are  compared  with  those  in 
other  countries  (Switzerland,  Bavaria  and  Sweden). — 
Elek.  Kraftbetr.  u.  Bahuen.,  Oct.  24. 

Installations,  Systems  and  Appliances. 

French  Central-Station  Statistics. — The  yearly  statistical 
tables  on  the  status  of  central  stations  in  France  and  its 
colonies  in  191 1.  As  stated  in  the  introduction,  it  is  rather 
a  list  of  cities  and  towns  in  which  electrical  energy  is 
available  than  a  list  of  central  stations.  The  statistics 
cover  seventy-seven  full  pages,  and  in  thirteen  columns 
condensed  information  is  given  concerning  the  cities,  com- 
panies, equipment,  system  used,  etc.  No  summary  of  the 
statistics  is  given. — L'Industrie  Elec,  Nov.  10. 

Utilisation  of  Waste  Heat. — Otto  Goertz.— The  author 
discusses  the  advantages  and  economies  of  the  sale  of  hot 
water  or  steam  from  central  stations  to  municipal  bath 
houses,  apartment  houses  and  industrial  plants.  If  this  can 
be  satisfactorily  developed  the  heat  supply  may  become  the 
main  product  of  the  stations  and  the  electricity  supply  may 
be  considered  as  a  by-product,  so  that  it  would  be  possible 
to  make  a  very  low  rate  for  the  use  of  electricity  for 
cooking  and  other  domestic  purposes. — Elek.  Kraftbetr.  u. 
Bahnen.,  Nov.  4. 

Isolated  Plant. — An  account  of  the  electrical  equipment 
of  Whiteley's  new  building  in  London.  The  energy  is  gen- 
erated in  the  firm's  own  station  on  the  premises,  there 
being  six  generators  of  no  kw  and  one  of  200  kw.  Direct 
current  is  supplied  at  a  pressure  of  200  volts  for  all  pur- 
poses. More  than  2000  metallic-filament  lamps  of  200  volts 
are  used.'  There  are  in  use  over  twenty  passenger  ele- 
vators, various  electrical  conveyors  for  the  transfer  of 
goods  from  place  to  place,  etc.— Lond.  Electrician,  Nov.  24. 

Eddy-Current  Brakes.— F.  Niethammer.— An  article  on 
the  design  of  eddy-current  brakes.  The  article  discusses 
the  formulas  of  Rudenberg  for  different  types  of  eddy-cur- 
rent brakes,  both  with  copper  and  iron  brake  disks,  and 
compares  them  with  the  results  of  experience.  He  finally 
outlines  how  best  to  proceed  in  the  calculation  and  design 
of  such  brakes.— Elek.  Kraftbetr.  11.  Bahnen,  Oct.  24. 

Wires,  Wiring  and  Conduits. 

Electric  Strength  of  Cables.— W.  Deutsch.— The  author 
gives  a  new  and  comparatively  simple  formula  for  cal- 
culating the  "specific  tension  stress"  (the  potential 
gradient)  in  stranded  cables.  It  is  emphasized  that  there 
is   a   considerable   difference   between   the   behavior   of    a 


stranded  cable  and  tliat  of  a  solid  conductor.  It  is  shuun 
that  in  single-phase  or  three-phase  cables  with  stranded 
conductors  the  electrostatic  field  intensity  (potential 
gradient)  at  the  conductor  surface  is  higher  than  with 
solid  conductors  of  the  same  diameter,  and  that  it  increases 
with  increasing  number  of  strands  and  insulation  thickness 
up  to  a  maximum  value  which  is  about  30  per  cent  greater 
than  the  electrostatic  field  intensity  at  the  surface  of  a 
solid  cylindrical  conductor  of  equal  thickness.  If  the  con- 
ductor cross-section  differs  from  that  of  a  circle  the  elec- 
trostatic field  intensity  is  still  considerably  greater  at  the 
points  of  curvature  with  minimum  radius. — -Elck.  Zeit., 
Nov.  23. 

Graphical  Method  for  Calculating  the  Voltage  Drop  in 
Overhead  Lines. — Nils  Forssislad. — A  description  of  anew 
and  simple  graphical  method  for  calculating  the  voltage 
drop  in  the  usual  systems  of  overhead  transmission  lines. 
The  fundamental  new  conception  is  the  "voltage  resistance" 
("spannungswiederstand"),  defined  as  the  figure  with  which 
the  effective  current  in  the  line,  given  in  amperes  per 
square  millimeter,  must  be  multiplied  to  get  the  voltage 
drop  per  kilometer  of  wire,  if  the  resistance,  reactance  and 
power-factor  are  known.  A  diagram  of  curves  is  given, 
from  which  the  voltage  resistances  may  be  taken,  and 
numerical  examples  illustrating  the  method  are  given. — 
Elek.  Zeit.,  Nov.  23. 

Electrophysics  and   Magnetism. 

Inductance  of  Linear  Conductors. — A.  C.  Jolley  and  A. 
F.  Burgess. — The  first  part  of  an  illustrated  account  of  ex- 
periments undertaken  to  verify  the  formulas  commonly 
used  to  express  the  inductance  of  a  straight  conductor. 
The  limitations  of  the  Neumann  formula  are  pointed  out, 
and  an  expression  is  obtained  for  the  inductance  of  a 
couple  of  parallel  wires  as  used  in  high-frequency  measure- 
ments. Finally,  the  effect  of  neighboring  bodies  of  iron 
is  considered,  and  the  effect  of  different  types  of  slot  as 
used  in  armature  stampings  is  shown  experimentally  and 
for  various  currents.  The  article  is  to  be  continued. — 
Lond.  Electrician,  Nov.  24. 

Electrochemistry  and   Batteries. 

Manufacture  of  Carbon  Electrodes  for  Galz'anic  Cells. — 
Otto  Brandt. — A  concise  description  of  various  methods 
of  making  carbon  electrodes  for  primary  batteries.  Among 
them  are  Bunsen's  method  of  making  electrodes  from  coke 
and  bituminous  coal,  a  method  of  making  electrodes  from 
powdered  graphite  and  bituminous  coal  tar,  and  Leclanche's 
method  using  hydraulic  pressure.  Various  forms  of  car- 
bon electrodes  for  different  types  of  primary  cells  are  de- 
scribed, among  them  a  flexible  carbon  electrode  with  high 
current  capacity  in  a  small  space. — Elck.  Zeit.,  Nov.  23. 

Telegraphy,   Telephony  and   Signals. 

Automatic  Telephony  in  London. — A  note  stating  that 
the  British  Post  Office  telephone  authorities  have  decided 
to  make  experiments  with  various  automatic  telephone  sys- 
tems. An  exhibition  was  recently  given  in  London  of  the 
Strowger  system.  It  is  stated  that  the  number  of  tele- 
phones now  operated  automatically  on  the  Strowger  system 
in  the  United  States  is  equal  to  half  the  number  of  tele- 
phones at  work  in  Great  Britain. — Lond.  Electrician, 
Nov.  24. 

IVircless  Telegraphy. — The  conclusion  of  the  long  de- 
tailed illustrated  description  of  the  Telefunken  system  of 
wireless  telegraphy.  In  the  present  instalment  various 
accessory  apparatus  and  instruments  are  described,  espe- 
cially a  sound  intensifier,  a  calling  apparatus,  wave  meters, 
and  the  buzzer. — Lond.  Electrician,  Nov.  24. 

Miscellaneous. 

Physiological  Effect  of  an  Alternating  Magnetic  Field. — 
S.  P.  Thompson. — At  the  recent  meeting  of  the  London 
Physical   Society  the   author  described  his   apparatus   for 
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demonstrating  in  the  laboratory  the  physiological  effect  of 
an  alternating  magnetic  field.  An  alternating  electric  cur- 
rent with  a  frequency  of  50  cycles  per  second  is  led  into 
two  large  copper  coils,  producing  an  alternating  magnetic 
field  of  an  intensity  of  about  10.000  c.g.s.  units  in  the  space 
between  the  coils.  If  the  head  is  placed  in  this  space  a 
singular  sensation  of  a  flickering  bluish  illumination  is  per- 
ceived. The  effect  is  greatest  if  the  direction  of  the  lines 
of  force  of  the  field  is  through  the  temples. — Lond.  Elec- 
trician, Nov.  24. 

British  Institution  of  Electrical  Engineers. — Another 
long  editorial  discussing  criticism.s  of  the  new  proposed 
constitution  of  the  (British)  Institution  of  Electrical  En- 
gineers. There  are  also  several  letters  relaiini;  to  the  sub- 
ject.^Lond.  Electrician,  Xov.  24. 


Book  Reviews. 


Bkown's  Directory  of  Americ.^kn   Gas  Companies.     Gas 

Statistics.     641  pages.     New  York:    E.  C.  Brown. 

The   191 1   and  twenty-fourth  issue  of  this  standard  gas 

directory  lists  1126  artificial,  528  natural.  215  acetylene  and 

124  gasoline  gas  companies.  The  organization  and  operating 


data  are  given  in  the  body  of  tlie  book,  the  companies  being 
listed  alphabetically  by  states  and  towns.  An  appendix 
comprising  about  half  of  the  book  contains  financial  data  of 
the  companies  reported  and  lists  of  the  officers,  directors, 
committees  and  members  of  gas  associations.  The  value  of 
this  book  as  the  directory  of  a  great  industry  is  unquestion- 
able, and  it  is  unfortunate  that  convenience  in  reference 
to  its  contents  is  subordinated  to  advertising  considerations. 
It  would  appear  that  no  sacrifice  of  advertisers'  interests 
would  be  involved  in  printing  their  announcements  in  a 
separate  section,  and  it  certainly  would  be  desirable  to 
place  the  title  page,  preface  and  table  of  contents  where 
they  could  be  found  without  a  search. 


Maximum  Production  in  Machine  Shop  .\nd  Foundry. 
By   C.   E.   Knoeppel.      New    York :     The  Engineering 
Magazine.    365  pages,  34  illus.    Price,  $3. 
A  book  directed  to  the  systematic  management  of  foun- 
dries and  machine  shops  for  the  betterment  of  their  pro- 
ductiveness and  finance.    It  has  been  written  by  a  practical 
man  who  has  had  abundant  experience  in   foundry  work, 
and    is   intended    for    practical    and    business   men.      It    is 
written  in  an  elementary  and  simple,  if  somewhat  diffusive, 
style,   and   will   be   serviceable   to    foundry   managers   and 
others. 


NeAv  Apparatus  and  Appliances 


SELF-PROPELLING  CRANE. 


The  accompanying  illustration  shows  a  self-propelling 
single-motor  crane  designed  for  the  lighter  operations  re- 
quired of  this  class  of  machinery,  and  applicable  to  fac- 
tories and  yards  which  have  only  a  limited  use  for  cranes 
and  hoisting  apparatus.  The  machine  is  known  as  the 
Browning  Engineering  Company's  standard  No.  4  four- 
wheel  locomotive  crane,  and  it  is  propelled  by  a  motor, 
controlled  by  one  man.  It  has  a  maximum  lifting  capacity 
of  15  tons  at  lo-ft.  radius  and  2.5  tons  at  40-ft.  radius. 
The  W'Orking  weight  is  approximately  35  tons.  The  draw- 
bar pull  of  this  machine  is  about  7600  lb.,  which  enables 
it  to  handle  six  or  seven  cars  on  a  level  track.  The  crane 
is  equipped  with  a  Westinghouse  direct-current  motor, 
built  especially  for  crane  service' and  having  its  frame 
split  horizontally  so  that  all  the  parts  are  easily  accessible. 
The  shafts  are  extra  large  and  strong  and  the  area  of  the 
commutating  service  is  ample  for  good  commutation.     The 


Single-Motor,    Self-Propelling    Crane. 

current  density  in  the  brushes  is  low.  High  starting  torque 
and  low  flywheel  effect  permit  the  quick  starting,  stopping 
and  reversing  required  by  the  service.  The  motor  shown 
is  rated  at  50  hp,  220  volts,  470  r.p.m.  Standard,  reversing 
drum-type  Westinghouse  controller  and  grid  resistors  are 
used  for  controlling  the  motor. 


ELECTRIC   CHAFING-DISHES   AND    FRYING-PANS. 

The  rapidly  increasing  use  of  electrically  heated  appa- 
ratus for  domestic  purposes  has  led  to  the  design  of  various 
utensils  and  to  modifications  of  those  already  designed. 
Examples  of  these  are  shown  herewith  in  the  frying-pan 
and  the  blazier-type  chafing-dish  manufactured  by  the  West- 
inghouse Electric  &  Manufacturing  Company. 

The  frying-pan  is  one  of  the  most  convenient  cooking 
utensils  that  can  be  offered  for  use  in  homes,  restaurants, 
hotels,  etc.  It  is  not  only  a  complete  frying-pan,  capable 
of  cooking  everything  that  can  be  fried  in  the  ordinary 
manner,  but  it  can  also  be  turned  into  an  electric  disk- 
stove  by  simply  inverting  it  and  is  then  suitable  for  all 
kinds  of  light  cooking,  toasting  and  similar  uses.  It  is 
made  of  sheet  steel  and  has  a  polished  metal  handle.  The 
heating  element  is  located  in  the  bottom  of  the  pan  and  is 
hermeticallv  sealed  between  steel  walls  so  that  it  is  corn- 


Fig.    1 — Blazier-Type    Chafing- Disii. 

pletely  protected  from  oxidation.     The  pan  can  be  easily 
cleaned. 

The  pan  heats  very  quickly  and  can  be  run  at  three  dif- 
ferent temperatures — high,  medium  and  low.  The  desired 
temperature  is  obtained  by  means  of  an  indicating  push- 
button switch.     The  stand  is  made  of  aluminum  and  is  so 
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designed  that  the  frying-pan  can  be  run  at  full  heat  with- 
out injuring  the  surface  of  the  table  on  which  it  is  sup- 
ported.   The  whole  outfit  is  very  light. 

In  the  Westinghouse  blazier-type  chafing-dish  the  heat 
is  uniformly  distributed  over  the  bottom  of  the  pan,  thus 
eliminating  the  morheated  center  and  cold  sides  which  are 


Fig.   2— Electric    Frying-Pan. 

unavoidable  when  heat  from  a  flame  is  used,  as  in  the  case 
of  the  corresponding  alcohol  utensil.  The  dish  can  also 
be  operated  at  three  heats — high,  medium  and  low — and,  as 
the  temperature  at  each  heat  is  always  the  same,  results 
once  obtained  can  always  be  duplicated.  It  is  always  ready 
for  use  and  consumes  so  little  electricity  as  to  be  more 
economical  than  the  alcohol-heated  dish.  This  chafing-dish 
is  similar  to  the  ordinary  type  except  that  it  has  three  pans 
instead  of  two — a  water  pan,  a  food  pan  and  a  blazier. 
The  water  pan  and  the  food  pan  are  the  same  as  used  with 
the  ordinary  alcohol  chafing-dish. 

The  blazier  contains  the  heating  element  hermetically 
sealed  in  the  bottom.  It  is  similar  to  the  food  pan  in 
appearance  and  can  either  be  used  as  a  food  pan  for 
operations  requiring  high  temperature,  as  in  frying,  or  it 
can  be  filled  with  water  and  used  to  heat  the  food  pan, 
which  fits  within  it,  when  mild  heat  is  wanted.  An  indi- 
cating plug  switch  controls  the  temperature.  The  high 
heat  is  ordinarily  used  to  bring  the  chafing  dish  to  the 
desired  temperature.  The  low  heat  will  keep  water  boiling 
after  the  boiling  point  is  once  reached  and   is  useful  for 


Fig.  3 — Electric    Frying-Pan    Used   as   a    Disl<   Stove. 

keeping  food  warm.     The  medium  heat  is  tl'.e  highest  that 
is  usually  wanted  for  cooking  in  the  blazier. 

All  metal  parts  are  handsomely  finished  in  polished 
nickel  or  copper.  The  handles  are  of  ebonized  wood.  The 
blazier  is  designed  to  fit  the  most  popular  sizes  of  chafing- 
dishes  and  contains  all  the  parts  necessary  for  electrical 
operation.  By  its  use  such  alcohol  chafing-dishes  may  be 
operated  by  electricity  with  no  changes  of  any  kind. 


TILE  AND  FIBER  CONDUITS. 


By  William  D.  Ligon. 
Of    the    many    types    of    underground    electrical-conduit 
materials  that  have  been  employed  only  two  are  now  in 
general  use.    These  arc  the  tile  and  the  fiber  conduits,  a 
comparison  of  which  is  given  below. 

MULTIPLE  AND  SINGLE  DUCT  TILE. 

The  tile  conduit  has  been  in  use  for  about  twenty-five 
years.  It  is  manufactured  from  vitrified  clay  in  single  duct 
and  multiples  of  two,  three,  four  and  six  ducts  in  either 
round  or  square  bore.  The  ducts  are  laid  end  to  end,  with 
dowel  pins  to  keep  the  alignment,  and  usually  surrounded 


with  an  envelope  of  concrete  about  3  in.  in  thickness,  as  a 
protection  and  reinforcement  to  the  entire  structure.  The 
joints  are  staggered  and  wrapped  with  either  burlap  or 
iron  and  cemented  with  mortar. 

This  material,  if  properly  vitrified  and  glazed,  will  last 
indefinitely;  when  free  from  iron  it  possesses  high  in- 
sulating properties  and  costs  less  per  duct  foot  at  the  fac- 
tory than  any  other  conduit  on  the  market  to-day.  It  also 
possesses  great  mechanical  strength  and  shows  an  average 
puncture  test  of  25,000  volts  dry  and  21,000  volts  after 
immersion  in  water  for  150  hours. 

While  the  dielectric  strength  of  tile  is  very  high,  the  in- 
sulation of  a  system  is  greatly  lowered,  in  consequence  of 
the  large  number  of  joints  to  be  closed  with  cement  or 
other  moisture-absorbing  material,  and  instead  of  the  entire 
system  withstanding  21,000  volts  it  will  be  found  when 
taking  the  joints  into  consideration  that  an  installation 
will  rarely  be  able  to  withstand  more  than  5000  volts,  de- 
pending, however,  on  the  general  characteristics  of  the 
earth  surrounding  the  ducts.  In  making  the  joints  in  mul- 
tiple-duct tile  it  is  impossible  to  prevent  communication 
between  the  ducts,  and  owing  to  this  condition  multiple 
duct  affords  the  lowest  protection  to  the  cables  and  the 
action  of  electrolysis  is  more  liable  to  occur  than  in  single- 
duct  installations. 

The  weight  of  3.5  in.  tile  is  approximately  8  lb.  per  duct- 
foot,  and  the  heavy  weight  therefore  increases  the  cost  of 
freight,  handling,  carrying  and  laying,  and  in  propositions 
involving  the  use  of  tile  the  question  of  breakage  is  also 
an  important  item  of  consideration  and  may  often  amount 
to  as  much  as  one-tenth  of  the  total  shipment. 

Owing  to  offsets,  seams  and  roughness  at  the  joints,  ex- 
treme care  must  be  exercised  in  pulling  through  the  cables 
to  prevent  abrasion  to  the  sheath,  and  if  cables  are  not 
installed  properly  short-circuits  and  cable  troubles  will  be 
encountered,  thus  resulting  in  shutdowns  and  expensive 
repairs,  which  increase  the  operating  expenses  to  an  ex- 
cessive degree  in  the  course  of  a  year.  Few  manufac- 
turers of  vitrified  clay  recommend  the  use  of  tile  bends  in 
subway  distribution,  because  of  the  roughness  of  the  in- 
terior, and  it  therefore  becomes  necessary  to  replace  them 
with  manholes  or  hand-holes,  which  increases  the  cost  of 
the  entire  system.  It  has  been  demonstrated  by  experience 
that  the  cost  of  subway  installation  where  tile  is  used  for 
conveying  the  cables  is  considerably  higher  than  the  same 
installation  with  the  newer  type  of  material,  owing  to  the 
necessity  of  employing  a  higher  class  of  labor  and  the  large 
percentage  of  duct  which  is  furnished  without  true  ends 
and  with  seams,  offsets,  blowholes  and  improper  glaze,  and 
from  these  causes  as  well  as  others  mentioned  above  the 
new  class  of  material  (fiber  conduit)  has  rapidly  come  into 
general  favor. 

FIBER  CONDUIT. 

Fiber  conduit  is  the  most  recent  addition  in  materials  for 
subway  distribution  systems  that  has  been  developed  to 
meet  the  new  conditions  of'  service.  It  has  been  in  use 
about  eight  years  and  is  formed  in  cylindrical  shape  from 
fiber  or  wood  pulp  under  pressure.  The  wood  pulp  is 
thoroughly  saturated  with  a  bituminous  compound,  and 
any  vegetable  matter  or  bacteria  which  would  tend  to  pro- 
mote decay  is  killed  by  the  presence  of  about  6  per  cent  of 
creosote  salts  in  solution.  There  are  at  the  present  time 
two  types  in  general  use,  known  as  straight-joint  and  bell- 
and-spigot-joint  conduit,  made  in  four  styles  of  joint  to 
meet  the  general  conditions  of  service,  namely,  socket  (mor- 
tise and  tenon)  joint,  sleeve  joint,  drive  joint  and  screw 
joint,  furnished  in  either  i-in.,  1.5-in.,  2-in.,  2.5-in.,  3-in., 
3.5-in.  or  4-in.  diameter.  It  has  been  shown  that  the  fiber 
conduit  made  by  the  H.  W.  Johns-Manville  Company  will 
withstand  an  average  puncture  test  of  32,000  volts  dry  and 
24,000  volts  after  immersion  in  water  for  200  hours. 

In  the  introduction  of  this  material  on  the  market  there 
were  objections  to  be  overcome,  the  most  serious  being  as 
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to  its  length  of  life  compared  w  itli  the  older  styles  uf  con- 

''    t   which   had  been   used,  and  during  the  eight  years  of 

.  liipnient  tliis  point  lias  been  one  subject  to  nnich  dis- 

Mon  and  observation,  resulting  in  numerous  laboratory 

.iiul   service  tests.     Samples   recently   excavated   from   the 


prevention  against  electrolysis.  In  the  event  of  short-cir- 
cuit the  wall  immediately  surrounding  the  arc  may  char, 
but  the  fire  will  not  spread,  and  hence  the  cables  may  easily 
be  removed  from  the  ducts. 

In  figuring  on  subway  installations  it  has  been  fullv  dem- 


COST    TO    CONSTRUCT    MULTIPLE-DUCT    TILE    CONDUIT    IN    STREETS    PAVED    WITH    GRANITE    OR    EQUIVALENT    PAVING, 

EXCLUSIVE    OF    MANHOLES. 


Duct  Sections. 


.   .iting,  refilling,  paving  and  dis-l 

il  of  dirt $0,230 

•'•te I  0.104 

lost  tile  delivered.  0.053 

Laying  tile 0.030 

Cleaning  ducts O.OOS 


O.OOS 
0.010 
0.010 


Water,  bridging  and  shonng     , 
Tool  repairs  and  replacement. .  . 

Incidentals 

Supervision,     inspection     and 

keeping 

Total  per  trench  foot 


0.106 
0.040 
0.010 

0.007 
0.010 
0.010 


0.159 
0.060 
0.015 

0.010 
0.010 
0.010 


$0,397 

o.feo 

0.212 
0.080 
0.020 

0.012 
0.012 
0.010 


0.192 
0.318 
0.120 
0.030 

0.020 
0.020 
0.012 


SO. 590 
0.243 
0.424 
0.160 
0.040 

0.025 
0.025 
0.015 


$0,637 
0.269 
0.636 
0.240 
0.060 

0.030 
0.030 
0.018 


$0,791 
0.333 
0.848 
0.320 
.080 

0.040 
0.040  • 
0.024 


SO. 867 
.0.368 
1.060 
0.400 
0.100 

0.050 
0.050 
0.030 


$0,939 
0.384 
1.272 
0.480 
0.120 

0.060 
0.060 
0.036 


'ir-t  installations  show  no  deterioration,  either  mechanical 
r  i-lectrical. 

It  has  been  found  that  about  90  per  cent  of  all  cable 
troubles  are  directly  traceable  to  some  injury  to  the  lead 
casing  when  being  drawn  into  the  duct,  due  to  the  rough- 
ness of  the  walls  and  the  cement  which  has  seeped  through 
the  joint  and  formed  cutting  edges  after  hardening.    Cable 


onstrated  by  the  experience  of  the  largest  operating  com- 
panies that  on  account  of  the  lightness  in  weight  large 
savings  can  be  efTected  in  freight,  trucking,  excavating, 
handling,  laying  and  the  amount  of  concrete  necessary.  In 
shipping  and  handling  fiber  conduit  breakage  is  practically 
nothing,  owing  to  the  great  tensile  strength  of  the  wall 
and  the  shock-resisting  properties  of  the  material 


TABLE    II.- 


TO    CONSTRUCT    SINGLE-DUCT    TILE    CONDUIT    IN    STREETS    P.AVED    WITH    GRANITE    OR    EQUIVALENT    PAVING, 
EXCLUSIVE    OF    MANHOLES. 


Duct  Sections. 

1 

2 

3 

4 

6 

8 

12 

16 

20 

25 

■    .'.ation,   refilling,  paving  and   re- 
iiK.iving  surplus  earth 

$0,259 
0.105 
0.054 
0.030 
O.OOS 

0.005 
0.010 
0.010 

0.036 
0.514 

$0,353 
0.145 
0.108 
0.060 
0.010 

0.007 
0.010 
0.010 

0.053 
0.756 

$0,494 
0.185 
0.162 
0.090 
0.015 

0.010 
0.010 
0.010 

0.073 
1  .049 

$0,430 
0.192 
0.216 
0.  120 
0.020 

0.012 
0.012 
0.010 

0.076 
1.088 

SO. 536 
0.239 
0.324 
0.180 
0.030 

0.020 
0.020 
0.012 

0.102 
1.643 

$0,722 
0.287 
0.432 
0.240 
0.040 

0.025 
0.025 
0.015 

0    134 
1.920 

$0,788 
0.348 
0.648 
0.360 
0  060 

0.030 
0.030 
0.018 

0.171 
2.453 

$0,858 
0.412 
0.864 
0.480 
0,080 

0.040 
0.040 
0.024 

0.210 
3.008 

$0,996 
0.474 
1.080 
0.600 
0.100 

0.050 
0.050 
0.030 

0.253 
3.633 

SI. 072 
0.540 

Tost  tile  delivered 

Laying  tile 

.'leaning  ducts 

1  .350 
0.750 
0.125 

0.062 

Tool  repairs  and  replacement   

Incidentals 

iSupervision.     inspection     and     time- 
keeping  

0.062 
0.037 

0.299 
4.297 

roubles  are  also  due  to  high  currents  leaking  through  the 
joints,  as  a  result  of  improper  installation  and  the  impos- 
ribility  of  securing  perfect  alignment.  These  objections, 
however,  are  eliminated  by  the  use  of  fiber  conduit,  be- 
:ause  of  the  smooth  interior  and  watertight  joints.  Unlike 
joining  tile  conduit,  the  connection  made  with  fiber  conduit 
forms  a  correct  alignment  without  the  use  of  mandrels  or 


Samples  of  conduit  which  were  placed  in  an  oven  and  the 
temperature  greatly  raised  show  that  at  135  deg.  Fahr. 
softening  of  the  compound  began,  and  that  at  205  deg.  the 
compound  became  very  soft,  but  the  mechanical  strength 
of  the  material  was  such  that  the  samples  retained  their 
shape,  the  change  taking  place  only  in  the  impregnating 
compound.     However,  in  actual  service  the  high  tempera- 


TABLE     III. COST     TO     CONSTRUCT     FIBER-PIPE 

CONDUIT     IN     STREETS     PAVED     WITH 
EXCLUSIVE   OF    MANHOLES. 

GRANITE 

OR      EQUIVALENT 

PAVING, 

Duct  Sections. 

1 

2 

3 

4 

5 

8 

12 

16 

20 

25 

excavation,   refilling,  paving  and  re- 

$0,230 
0.090 
0,051 
0.010 
0.003 

0.005 
0.010 
0.010 

0.031 
0.440 

$0,343 
0.126 
0.102 
0,020 
0,005 

0,007 
0,010 
0.010 

0,047 
0.670 

$0 .  43 1 
0.163 
0,153 
0.030 
0,007 

0,010 
0.010 
0.010 

0.061 
0.875 

$0,381 

$0,481 

$0,601 
0.273 
0.408 
0.080 
0.020 

0.025 
0.025 
0.015 

0.101 
1.548 

$0,655 
0.344 
0.612 
0.120 
0.030 

0.030 
0.030 
0.018 

0.138 
1.977 

$0,716 
0.417 
0.816 
0.160 
0.040 

0.040 
0.040 
0.024 

0.169 
2.422 

$0,848 
0.490 
1.020 
0,200 
0.050 

0.050 
0,050 
0.030 

0,205 
2,943 

$0,919 

_oncrete... 

0.175              0.224 
0.204              0.306 
0.040      !        0.060 
0.010            0.015 

0.012      i       0.020 
0.012     j       0.020 
0.010     i       0.012 

0.063      !       0.085 
0.907     1        1.223 

0,572 
1.275 

-aying  fiber  pipe 

0.250 
0.062 

0.062 

ool  repairs  and  replacement 

ncidentals 

'ii't>ervision,     inspection     and     time- 
keeping  

0.062 
0.037 

0.243 
3.482 

lowel  pins  and  without  having  to  use  cement,  mortar  or 
Hirlap  at  the  joints. 

It  is  also  true  that  fiber  conduit  is  impervious  to  moisture, 
;ases,  acids  or  other  corrosive  elements;  thus  water,  gas 
md  stray  currents  cannot  reach  the  cable  protected  by  this 
iiaterial.  It  is  a  good  non-conductor,  doing  away  entirely 
vith  the  trouble  with  stray  currents,  and  it  also  affords 


tures  named  are  not  likely  to  occur,  as  the  cable  insulation 
would  give  way. 

In  the  accompanying  tables  are  shown  the  actual  costs 
of  installing  single-duct  and  multiple-duct  tile  and  fiber 
conduits  as  compiled  from  experience  by  the  H.  W.  Johns- 
Manville  Company,  New  York. 

In   considering  the  merits   of   the   two   more   important 


iSo6 


ELECTRICAL    WORLD 


Vol.  58.  Xo. 


^ 


materials  for  underground  systems  of  distribution  it  must 
be  understood  that  each  has  its  important  field,  and  the 
conditions  which  govern  these  installations  are  to  be  con- 
sidered carefully  from  the  standpoint  of  interest  and  de- 
preciation on  the  investment  and  the  best  service  that  can 
be  obtained  without  interruption.  The  question  of  me- 
chanical strength  of  fiber  or  tile  when  laid  in  concrete  is 
of  little  importance,  as  the  best  concrete  to-day  will  with- 
stand a  compression  test  of  about  3000  lb:  to  the  square 
inch,  which  is  ample  to  meet  the  most  exacting  conditions 
of  service. 


ELECTRICALLY  HEATED  PILLOW. 


The  comfort  of  a  hot-water  bottle  for  sick-room  use  is 
impaired  by  its  rapid  cooling.  When  first  applied  it  is 
likely  to  be  too  hot,  but  it  very  shortly  becomes  so  cold  as 
to  be  of  little  benefit.  The  ideal  means  of  local  application 
of  heat  is,  of  course,  the  electric  heating  pad,  which  will 
remain  at  a  uniform  temperature  for  any  desired  period. 
To  this  end  the  Jupiter  Electric  Products  Company,  Cleve- 
land, Ohio,  has  developed  the  electrically  heated  pillowette 
illustrated  herewith.  This  pad  measures  13  in.  by  16  in. 
and  is  flat,  thin  and  flexible  so  that  it  can  be  wrapped 
around  any  part  of  the  body.  Asbestos  surrounds  the  elec- 
tric heating  element,  and  this  is  in  turn  inclosed  in  a  rubber 
case  and  eiderdown  slip.  The  eiderdown  envelope  can  be 
removed  for  washing.  A  thermostatic  cut-out  prevents  the 
temperature  of  the  pad  from  rising  unduly,  and  the  three- 
heat  switch  enables  any  intermediate  temperature  to  be 
held 


BATTERY-DRIVEN  DELIVERY  WAGON. 


The  electric  delivery  wagon  is  simpler  to  operate  than 
any  other  motor-propelled  vehicle,  lasts  longer  than  other 
cars,  takes  the  place  of  two  horse-drawn  wagons,  occupies 
the  stable  room  of  less  than  one,  doubles  the  radius  of 
horse-drawn  delivery,  consumes  energy  only  when  in  use, 
is  odorless  and  devoid  of  fire  risk,  and  in  general  can  be 
used  to  deliver  goods  more  cheaply,  quickly  and  dependably 
than  any  other  form  of  delivery  service. 

The  Hupp  Corporation  of  Detroit,  maker  of  the  Hupp- 
Yeats  pleasure  vehicles,  has  recently  added  a  commercial 
department,  which  is  building  looo-lb.  electric  delivery 
wagons,  weighing  2300  lb.  and  having  an  86-in.  wheel-base 
with  solid  tires.  Motor  and  controller  are  of  the  Westing- 
house  vehicle  type,  and  the  standard  battery  equipment  in- 
cludes three  trays  of  twenty-seven  "Hycap  Exide"  cells 
with  a  capability  of  27  amp  for  five  hours.  The  wagons 
are  designed  for  a  delivery  radius  up  to  20  miles  and 
will  run  50  miles  per  charge,  depending  on  the  condition 
of  the  roads.  Front  axles  are  of  the  inverted  Lemoine  type 
with  wheel  pivots  fitted  with  imported  ball  bearings.  The 
rear  axle  is  of  the  semi-floating  type,  the  motor  being 
attached  directly  to  the  axle  housing  and  driving  through 
bevel  gears.  The  car  body  has  a  total  inside  length  of 
44  in.,  a  height  of  54  in.  and  a  width  of  41  in. 


SIDE-WALL  ELECTRIC-LIGHT  FIXTURES. 


The  side-wall  fixtures  illustrated  herewith  are  an  exten- 
sion of  the  line  of  "T  T  C"  tungstoliers,  manufactured  by 
the  Tungstolier  Company,  of  Conneaut,  Ohio.  Fixtures 
of  this  type  are  constructed  on  the  sectional  principle,  all 
parts — arms,  bodies,  canopies  and  stems — being  so  inter- 
changeable that  with  eighty-six  parts  it  is  possible  to  make 
up  1944  absolutely  diflferent  fixtures,  ranging  in  design 
from  simple  types  for  the  small  residence  to  the  most  or- 
nate equipment  for  public  buildings.     It  is  also  possible  to 


increase  the  number  of  lights  on  a  chandelier  fixture  frojn| 
two  to  three,  four  or  more,  by  simply  inserting  and  re-ij 
positioning  the  arms. 

In   addition   to   the   chandelier   types   of   these    fixture 
there  are  now  available  a   companion   series  of  side-waj 
brackets,  built  up  from  the  same  sectional  components 


Side-V\/all    Fixtures 


shown  in  the  illustrations  and  as  readily  adaptable  to  all 
conditions  of  service.  As  contrasted  with  the  traditional 
''inverted  forest"  that  marks  the  showroom  of  the  dealer  in 
"regular"  fixtures,  these  fixtures  are  packed  in  square- 
pasteboard  cartons,  and  the  stock  is  stored  on  shelves  out 
of  the  way  and  free  from  dust  and  danger,  for  the  sales- 
man demonstrates  the  line  by  the  manipulation  of  a  single 
complete  set  of  fixture  parts.  From  the  salesman's  point 
of  view  this  is  of  the  greatest  advantage,  as  the  customer 
sees  one  fixture  type  at  a  time,  instead  of  a  hundred. 
There  is  consequently  less  confusion  and  indecision,  and 
the  dealer's  time  is  saved. 


COMBINATION  ELECTRIC   STOVE   AND  TOASTER. 


The  accompanying  illustration  shows  a  two-burner  com- 
bination stove  and  toaster  manufactured  by  the  Cadillac 
Electric  Manufacturing  Company,  Cadillac,  Mich.  This  is 
one  of  three  types  built  by  the  company,  the  others  having 
a  single  burner  and  three  burners.  In  addition  there  h 
another  form  of  two-burner  stove  made  which  differs  fron; 
the  regular  stove  only  in  that  one  of  the  units  is  equippec' 
with  a  single  heat  burner,  giving  twice  the  heat  for  rapid 
cooking.  In  all  of  the  stoves  the  heat  is  regulated  b\ 
changing  the  relative  position  of  the  two  plugs  on  the 
three  pins  at  one  side  of  the  stove.  The  drawers  under- 
neath the  heating  coils  may  be  used  for  broiling  chops  or 
for  keeping  toast  or  other  food  warm,  as  it  is  possible  to 
regulate  the  stove  for  fast  cooking,  sinunering  or  keeping 
food  warm.  In  the  three-burner  type  of  stove  the  center 
burner  gives  twice  as  much  heat  as  the  outer  burners  and 
has  a  deep  broiling  drawer  for  a  thick  steak.  The  lieating 
element  being   in   the  center  between   the  drawer  and  the 


Combination  Stove  and  Toaster. 

upper  grid,  it  is  possible  to  make  toast  or  broil  a  chop  it] 
the  drawer  and  at  the  same  time  brew  tea  or  a  pot  of  cofFe 
on  the  grid  above.  The  drawers  are  made  of  aluminuq 
and  the  stove  is  finished  in  nickel.  The  three-heat  burn^ 
is  designed  for  consuming  550  watts  and  the  single-he 
burner   for   iioo   watts. 
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Industrial  and  Commercial  News 


The  Welk  in  TRADt. 

WITH  moderate  activity  reported  in  most  of  the  leading 
industries,  the  prospects  for  a  period  of  good  busi- 
ness appear  very  favorable.  Transactions  in  pig-iron 
in  the  past  few  weeks  have  averaged  200.000  tons  per  week, 
and  this  figure  gives  signs  of  early  increase.  Consumers,  at- 
tracted by  low  prices,  are  placing  orders  in  encouraging 
amounts  for  present  needs,  and  many  are  contracting  for  their 
requirements  well  into  1912.  Unfilled  orders  on  the  books  of 
the  Steel  Corporation  as  of  Nov.  30  aggregated  4,141,955  tons, 
which  represents  a  gain  of  447,627  tons  as  compared  with  the 
tonnage  shown  in  the  October  statement.  Most  of  the  con- 
tracts being  placed  at  this  time  for  steel  are  for  shapes  for 
bridges  and  buildings,  and  new  business  from  this  source  is 
increasing  rapidly.  Negotiations  are  now  in  progress  for 
some  loo.ooo  tons  of  steel,  and  it  is  thought  that  the  greater 
part  of  this  will  be  placed  this  month.  Slightly  higher  prices 
for  cars  have  delayed  closing  of  many  railroad  contracts,  but 
as  it  is  rather  generally  believed  that  these  prices  will  not 
hold,  substantial  orders  for  cars  and  other  equipment  are  ex- 
pected to  be  given  out  within  a  short  time.  Work  is  now  be- 
ing resumed  at  many  plants  that  have  been  idle  since  last 
May.  Wire  products  have  been  advanced  $1  per  ton.  The 
Department  of  Agriculture's  official  estimate  of  the  1911  cot- 
ton crop  issued  on  Monday  placed  the  total  at  14,885.000  bales. 
which  is  1.447.000  greater  than  the  previous  record  in  1904. 
The  Railroad  Securities  Commission,  created  in  1910  to  in- 
vestigate federal  control  of  railroad  securities,  made  its  re- 
port on  Monday,  and  strongly  recommended  publicity  con- 
cerning all  securities  issued  by  interstate  roads;  but  stated 
that  it  believed  the  time  inopportune  for  federal  control  of 
railroad  stock  issues.  The  Supreme  Court  of  the  United 
States  denied  the  petition  of  the  independent  tobacco  com- 
panies asking  review  of  the  American  Tobacco  dissolution 
case,  so  that  any  further  effort  to  open  the  case  will  have  to 
he  made  through  Congress.  Business  failures  for  the  week 
ended  Dec.  7,  as  reported  by  Bradsfreet's,  were  267,  as  com- 
pared with  216  in  the  previous  week.  267  in  the  corresponding 
wiek  in  1910.  259  in   1909,  298  in   1908  and  284  in   1907. 


THE  Copper  Market. 

DECREASE  of  23,212,454  lb.  in  surplus  stocks  was  shown 
in   the   Xovember   statement  of  the   Copper   Producers' 
Association.    This  reduction,  the  largest  reported  in  any 
month  this  year,  was  highly  surprising  in  view  of  the  lassitude 
shown  in  the  market  during  the  greater  part  of  November.  Pro- 
duction was  placed  at  111,876,601  lb.,  as  compared  with  118,225,- 

Settling 

Standard   Copper.  Bid.  ■'^l^f^-  P""- 

Snot                             13. lo  13.40  .... 

December'              13.20  13.37!/=  13.27V< 

Tanuarv       13.20  13.40  13.30 

kbraaV>-  ■■.■.'.'• 13.25  13.40  13.32'/, 

Jfarch      13.25  13.50  \3.37y, 

April 13.25  13.50  13.37"4 

The    London   market,    Dec.    13,   was   as   follows:  . 

Noon.  Closing. 

£     s     d  £     s     d 

lard    copper,    spot 60  16     3  5}   ^J     !! 

lard  copper,  futures 60  1 1      3  61     8     9 

I  xtreme    fluctuatior^s    for    this   year. 

Hiffhest.  Lowest. 

Standard     13.27^5c  U.SVAc 

London,     spot £60  17     6  £53     7     6 

London,     futures 61   15     0  5,1     9     2 

Best     selected 64     5     0.  57     5     0 

442  lb.  in  October,  and  was  the  smallest  reported  since  February, 
ion.  when  the  output  was  109,828.297  lb  Total  deliveries  were 
135.089.055  lb.,  as  compared  with  124,152,625  lb.  in  the  preceding 
month.  Domestic  consumption  was  given  as  68,039,776  lb.,  as 
compared  with  64,068,307  lb.  in  October,  and  was  the  largest 
since  January.  1910.  Exports  for  the  month  were  67.047.279  lb. 
as  compared  with  60,084,349  lb.  in  October,  and  were  the  largest 
since  last  June.  Stocks  on  hand  at  the  end  of  the  month,  ac- 
-  rding  to  the  report,  were  111.785,188  lb.,  as  compared  with 
1:4.997.642  lb.  at  the  end  of  October,  and  were  the  smallest 


suice  February.  1910.  In  spite  of  the  curtailed  production,  the 
rate  of  output  is  still  too  high  for  absorption  under  present  con- 
ditions, and  the  attitude  prevailing  toward  this  phase  of  the 
copper  industry  was  voiced  this  week  by  a  prominent  attorney, 
who  expressed  himself  in  favor  of  new  legislation  authorizing 
producers  to  make  an  agreement  to  reduce  the  copper  output  to 
a  point  where  only  the  world's  legitimate  demands  will  be  sup- 
plied. Prices  have  increased  since  the  November  report  was 
issued,  and  electrolytic  has  been  quoted  at  13.45  cents  to  13.50 
cents  cash,  and  13.55  cents  to  13^  cents  delivered  thirty  days 
for  January  and  February  shipment.  Exports  for  the  month, 
including  Dec.  13,  aggregate  13,578  tens.  The  daily  call  on  the 
Metal  Exchange  Dec.  13  quoted  copper  as  per  the  accompanying 
table. 


Industrial  and  Commercial  Rotes. 

H.  W.  Johns-Manville  Company  to  Build  General  East- 
ern Factory. — Plans  are  being  made  by  the  H.  W.  Johns- 
Manville  Company,  manufacturer  of  asbestos,  magnesia  cov- 
erings and  electrical  supplies,  to  move  from  its  present  plant 
at  the  foot  of  Thirty-ninth  Street,  South  Brooklyn,  New  York. 
The  chief  reason  for  making  this  change  is  the  desire  of  the 
company  tci  establish  a  general  Eastern  factory  which  shall 
have  ample  capacity  to  meet  all  the  requirements  for  its  prod- 
ucts in  this  part  of  the  country  and  have  room  for  expansion. 
The  present  site  does  not  offer  these  possibilities,  and  was 
moreover  condemned  some  five  years  ago  by  the  city  authori- 
ties to  make  way  for  sites  for  municipal  ferries.  While  no 
further  action  has  been  taken  by  the  city  since  that  time,  the 
company  naturally  would  not  care  to  develop  the  section  fur- 
ther even  if  this  were  possible.  No  site  has  been  decided  upon 
for  the  new  factory,  but  the  company  is  considering  a  tract 
of  290  acres  at  Finderne,  N.  J.,  which  is  about  half  way  be- 
tween Bound  Brook  and  Somerville,  N.  J.,  on  the  Central 
Railroad  of  New  Jersey.  The  new  factory  will  be  modern  in 
every  respect  and  will  be  of  fireproof  construction  throughout 
The  number  of  buildings  has  not  yet  been  decided  upon,  but 
each  will  be  150  ft.  wide  and  1000  ft.  in  length  and  they  will 
be  150  ft.  apart.  They  will  be  one-story,  of  saw-tooth  con- 
struction, and  either  of  tile  and  asbestos  stucco  or  brick,  with 
steel  framing  throughout.  \  lo.ooo-kw  plant  will  be  installed 
by  the  company  in  the  new  factory,  and  this  matter  is  now 
under  consideration  by  several  of  the  large  manufacturers  of 
power-plant  equipment.  The  number  of  employees  of  the  new 
plant  will  be  between  2500  and  3500,  and  the  present  plans  in- 
clude the  construction  of  houses  for  the  working  force.  It 
will  take  about  two  years  to  construct  the  new  plant,  and  it 
is  hoped  that  ground  will  be  broken  by  Jan.  i,  1912.  Work  is 
now  progressing  rapidly  on  the  new  office  building  for  the 
H.  W.  Johns-Manville  Company  at  the  southwest  corner  of 
Madison  Avenue  and  Forty-first  Street,  New  York,  which  is 
to  be  used  as  an  executive  office  by  the  company.  There  have 
been  several  delays  on  this  work  due  to  the  strike  of  marble 
workers,  etc.,  but  the  company  now  hopes  to  occupy  the  build- 
ing shortly  after  Jan.  I. 

Isthmian  Canal  Commission  in  the  Market  for  Electric 
Supplies. — Sealed  proposals  in  triplicate  are  sought  by  the 
general  purchasing  officer  of  the  Isthmian  Canal  Commission, 
Washington.  D.  C,  by  Jan.  6,  1912,  for  cross  bonds,  bond  termi- 
nals, bare  copper  cable,  bonds  for  steel  conductor  rails,  galvan- 
ized-steel  conduit,  flexible  conduit,  combination  couplings,  box 
couplings  and  steel  splice  bars  for  conductor  rails.  Persons  in- 
terested should  apply  for  Circular  No.  666.  The  material  is  re- 
quired for  rack  railway  and  miter  gates,  the  latter  being  oper- 
ated by  electric  motors. 

Pennsylvania  May  Electrify  Pittsburgh  Lines. — It  is  re- 
ported that  the  Pennsylvania  Railroad  Company  has  had  sur- 
\eys  made  with  a  view  to  electrifying  about  15  miles  of  its 
main  line  out  of  Pittsburgh  and  that  about  $15,000,000  will  be 
required  for  this  work  alone.  Elimination  of  grade  crossings, 
purchase  of  electric  locomotives,  etc..  it  is  estimated,  will  in- 
crease this  figure  to  over  $30,000,000. 
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Great  Western  Power  to  Add  20,000  Kw  to  Big  Bend 
Station. — Tlie  Great  Western  Power  Company,  oi  New 
York-  and  San  Francisco,  will  add  to  the  equipment  at  its  Big 
Bend  station  on  the  Feather  River,  California,  two  lo,ooo-kw 
units  similar  to  those  now  in  service.  The  station  will  then 
have  an  aggregate  rating  of  60,000  kw  in  ii,ooo-volt,  three- 
phase,  60-cyclc  units.  During  November  the  station  carried  its 
rated  output  continuously  for  thirty  days  without  interruption, 
and,  in  order  to  provide  reserve  apparatus  as  well  as  to  take 
care  of  additional  load,  it  was  decided  to  augment  the  equip- 
ment immediately.  The  company  is  also  engaged  in  laying  a 
cable  across  the  Bay  of  San  Francisco  at  the  present  time  from 
its  terminal  station  at  Oakland.  The  cable  is  of  the  submarine 
type  designed  for  11,000  volts  and  to  transmit  lo.ooo  kw.  It  is 
7  miles  long.  Preliminary  work  at  Big  Meadows  having  been 
completed,  the  Great  Western  Power  Company  will  commence 
the  erection  of  a  great  dam  at  that  point  in  the  spring.  When 
completed  the  dam  will  have  a  900- ft.  crest  and  be  no  ft.  high. 
It  will  be  capable  of  holding  one  of  the  greatest  artificial  bodies 
of  water  in  the  world,  impounding  approximately  1,000,000 
acre-feet.  This  with  the  normal  flow  in  the  Feather  River  will 
make  it  possible  to  generate  continuously  400,000  hp.  H.  H.  Sin- 
clair will  be  in  charge  of  the  work  on  the  dam,  which  will  be 
only  partly  completed  at  present.  It  is  questionable  if  the  sta- 
tion at  Big  Bend  will  be  enlarged  much  beyond  60,000  kw  for 
some  time  to  come.  The  probabilities  are  that  as  soon  as  a 
market  for  the  energy  is  secured  another  station  will  be  erected 
near  the  Big  Meadows,  where  there  is  a  fall  of  2000  ft.  in  10 
miles.  Between  this  site  and  the  present  station  at  Big  Bend 
there  is  another  site  where  a  fall  of  from  300  ft.  to  400  ft.  i.s 
available.  The  Great  Western  Power  Company  owns  all  these 
sites :  but  their  development  will  depend  on  the  power  market 
and  the  result  of  negotiations  at  present  pending  between  it 
and  the  Pacific  Gas  &  Electric  Company. 

East  Creek  (N.  Y.)  Station  Ready  to  Turn  Over. — The 
hydroelectric  station  cf  the  East  Creek  Electric  Light  &  Power 
Company,  which  Messrs.  Viele,  Blackvvell  &  Buck,  of  New 
York,  have  been  engineering,  will  start  operating  next  week. 
The  station  is  located  at  Ingham  Mills,  N.  Y.,  where  there  is  a 
head  of  120  ft.  The  equipment  at  present  installed  consists  of 
two  4000-hp  Pelton-General  Electric  units  wound  for  2300  volts. 
three-phase,  25  cycles.  The  energy  will  be  stepped  up  to  a  po- 
tential of  33,000  volts  for  transmission  on  steel  towers  to  the 
Tribes  Hill  station  of  the  Fonda,  Johnstown  &  Gloversville 
Railroad.  Space  is  provided  in  the  station  for  another  4000-hp 
unit,  and  the  line  is  built  for  a  potential  of  60,000  volts.  Si.x 
conductors  of  No.  2  solid  copper  form  the  transmission  circuits 
with  a  3/16-in.  steel  ground  wire  overhead  and  two  No.  6  tele- 
phone wires  underneath.  A  16,000-volt  line  connects  the  new 
station  with  the  old  station  3  miles  below,  where  a  frequency- 
changer  is  installed  to  receive  the  energy  and  transmit  it  at  60 
cycles  to  Fort  Plain  and  Canajoharie,  the  company  selling 
energy  in  bulk  to  the  companies  operating  in  these  towns. 
Eventually  it  is  proposed  to  demolish  the  old  station  and  supply 
the  load  direct  from  the  new  station.  The  General  Electric 
Company  is  indirectly  interested  in  the  project. 

Western  Conduit  &  Manufacturing  Company.  —  The 
Youngstown  Sheet  &  Tube  Company,  Youngstown,  Ohio,  has 
acquired  an  interest  in  the  Western  Conduit  &  Manufacturing 
Company,  of  Chicago,  which  has  resulted  in  a  reorganization 
of  that  concern.  The  capital  stock  has  been  increased  from 
$50,000  to  $100,000  and  the  following  officers  have  been  elected : 
L.  J.  Campbell,  president;  W.  J.  McKay,  vice-president  and  gen- 
eral manager;  J.  H.  Rogers,  secretary  and  general  manager 
sales ;  C.  C.  Rose,  treasurer.  The  above-named,  together  with 
Richard  Garlick,  constitute  the  board  of  directors.  As  soon  as 
a  new  factory  can  be  erected  at  Youngstown,  Ohio,  the  com- 
pany will  move  its  headquarters  to  that  place.  This  removal  will 
probably  occur  some  time  next  spring.  It  is  the  intention  of  the 
company  to  build  at  Youngstown  a  modern  factory  of  large 
capacity  for  the  manufacture  of  its  well-known  rigid  conduit, 
"Harveyduct."  as  well  as  a  factory  for  the  manufacture  of 
"ReaWex,"  the  new  flexible  armored  conductor  which  the  com- 
pany has  recently  put  upon  the  market.  If  the  increase  already 
made  in  the  capital  is  not  sufficient  to  take  care  of  the  improve- 
ments planned,  it  is  probable  that  further  additions  to  the  capi- 
tal stock  will  be  made 

Investigation  of  Tennessee  Water-Power. — A  party  of 
capitalists  interested  in  the  development  of  hydraulic  power 
and   electric   railway   facilities   throughout   Tennessee   is    now 


touring  that  State  in  a  private  car,  having  made  stops  within 
the  past  week   in   Knoxville  and   Chattanooga.     The   party   is 
investigating  water-power  development  along  the  Ocoee  River, 
and  is  also  interested   in   the   improvements   which   are  being 
made  in  the  properties  of   the  Chattanooga  Railway  &  Light 
Company.    A  comprehensive  tour  will   probably  result  in  the 
extension   of   investment   in   that   portion   of   Tennessee.    The 
party    is    composed    of    the    following :    Arthur    Newbold,    of  1 
Drexel   &   Company,   Philadelphia,    Pa. ;   A.    H.    flodenpyl,  of  I 
Hodenpyl,  Hardy  &  Company,  New  York  City;  E.  W.  Clark,! 
C.  M.  Clark,  of  E.  W.  Clark  &  Company,   Philadelphia,   Pa.;  j 
H.   F.   Reed,   of  J.   G.   White   &   Company,   New   York   City; 
Clement  Newbold,  of  Newbold  &  Company,  Philadelphia,  Pa.; 
George   H.   Richardson,   of   Richardson   &   Clark,    Providence, 
R.  I.;  G.  L.  Estabrook  and  H.  S.  Hopkins,  of  E.  W.  Clark  & 
Companj',  Philadelphia,  Pa. 

Proposed  Hydroelectric  Plant  on  Ohio  River. — James  M. 
Ashley,  of  Toledo,  Ohio,  president  of  the  Auglaize  Power 
Company,  which  is  building  a  6ooo-kw  hydroelectric  plant  near 
Defiance,  Ohio,  as  stated  in  these  columns  Oct.  7,  is  named  as 
president  of  a  new  three-million-dollar  company  which  has 
been  organized  for  the  purpose  of  installing  a  hydroelectric 
plant  on  the  Ohio  River,  nead  Letart  Falls,  Meigs  County, 
Ohio.  Several  other  leading  interests  in  the  Auglaize  com- 
pany are  mentioned  in  connection  with  the  new  company,  and 
it  is  believed  that  foreign  capital  will  be  represented  in  the 
new  project.  It  is  also  stated  that  the  minimum  capacity  of 
the  plant  will  be  about  50,000  hp,  and  while  the  field  for  sale 
of  the  energy  generated  has  not  been  definitely  arranged  for, 
the  plans  of  the  company  include  furnishing  energy  to  towns 
in  the  Ohio  River  valley  and  possibly  Columbus  or  Cincinnati. 
Authority  for  building  dams  and  locks  is  said  to  have  been 
already  secured  from  the  War  Department. 

Warning  Against  Central-Station  Swindler.  —  A  forger 
who  has  operated  under  various  aliases  as  a  representative  of 
the  Kentuck-y  Electric  Company,  of  Louisville,  Ky.,  in  the 
South  during  the  past  few  weeks,  and  who  has  succeeded  in 
cashing  a  number  of  drafts  and  checks  drawn  on  the  Louis- 
ville concern,  is  now  reported  to  be  working  the  same  plan 
in  New  York  State.  President  Robert  E.  Hughes,  of  the 
Kentuckj'  Electric  Company,  said  last  vi'eek  that  news  of  the 
swindler's  depredations  in  the  East  had  been  recently  received. 
A  printed  form  of  checks  and  drafts,  to  all  intents  and  pur- 
poses standard  with  the  company,  is  used,  the  stranger  repre- 
senting to  the  trade  that  he  is  selling  electrical  supplies  of 
Kentucky  Electric  manufacture,  the  business  of  which,  as  a 
matter  of  fact,  is  exclusively  that  of  a  central  station.  One 
of  the  names  given  in  the  forger's  operations  is  F.  A.  De- 
laney.  Efforts  are  now  being  made  by  the  police  authorities 
to  apprehend  him. 

Panama  Hydroelectric  Plant  Award. — The  Pelton  Water 
Wheel  Company  has  been  awarded  a  contract  for  the  complete 
hydraulic  power  equipment  for  the  hydroelectric  plant  in  con- 
nection with  the  Panama  Canal.  This  will  consist  of  three 
3600-hp  vertical-shaft  Pelton-Francis  turbines,  operating  under 
75-ft.  head  at  250  r.p.m.,  for  driving  General  Electric  steam-tur- 
bine-type generators;  three  pipe  lines,  each  10  ft.  6  in.  in  diame- 
ter by  approximately  300  ft.  long;  Pelton  oil-pressure  water- 
wheel  governors  and  head  gates.  The  plant  will  be  located  at 
Gatun  Dam,  and  the  power  will  be  used  by  ship-towing  electric 
locomotives  and  for  operating  locks,  lighting  and  general  power 
purposes  on  the  canal. 

New  Aluminum  Plant. — The  Aluminum  Company  of 
.\merica  has  purchased  rights-of-way  for  40  miles  along  the 
banks  of  the  Little  Tennessee  River  in  Blount  County,  Tenn., 
and  across  the  state  line  to  North  Carolina.  It  is  reported 
that  the  company  expects  to  expend  between  $12,000,000  and 
$15,000,000  in  the  construction  of  a  series  of  dams  in  the 
stream  and  an  electric  power  house  which  will  furnish  200,000 
hp  to  be  used  in  the  production  of  aluminum.  The  company 
is  capitalized  at  $20,000,000,  produces  practically  all  the  alu- 
minum made  in  America,  and  has  plants  in  East  St.  Louis, 
111.,  Niagara  Falls  and  Massena,  N.  Y. 

Roebling  Company  Not  Handicapped  by  Recent  Fire. — 
Reports  of  damage  caused  by  a  recent  fire  at  the  Trenton  (N.J.) 
works  of  the  John  A.  Roebling  Sons'  Company  have  been 
greatly  exaggerated.  The  fire  was  confined  to  one  shop,  which 
was  used  in  the  manufacture  of  special  wire,  and  the  facilities 
of  the  other  shops  will  be  ample  to  take  care  of  all  work  that 
would  have  been  done  in  the  burned  shop. 
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The  Week  in  Wall  street. 

ALTHOUGH  the  volume  of  trading  has  been  rather  light 
this  week,  prices  have  shown  marked  improvement.  Fol- 
lowing news  that  the  Supreme  Court  would  not  reopen 
the  American  Tobacco  case  and  publication  of  the  report  of  the 
Railroad  Securities  Commission,  Monday's  market,  after  early 
dullness,  assumed  a  vigorous  tone,  and  considerable  expansion 
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took  place  in  the  transactions,  accompanied  by  net  gains  of  a 
point  in  many  of  the  active  stocks.  This  improvement  in  the 
scope  of  trading  was  not  maintained  on  Tuesday,  but  prices 
went  higher,  though  most  of  the  gains  were  only  fractional. 
Further  bids  by  Berlin  bankers  for  funds  to  carry  over  the  end 
of  the  year  were  the  feature  of  the  money  market  during  the 
day.  After  several  hours  of  hesitation,  the  market  became  ex- 
ceedingly active  on  Wednesday,  following  the  issuance  of  a 
highly  optimistic  statement  by  an  authority  on  the  steel  situa- 
tion, who  predicted  the  imminence  of  a  boom  in  the  steel  trade 
equal  to  that  in  1909.  Among  the  items  of  general  news  at- 
tracting interest  in  the  financial  district  on  Wednesday  were 
recommendations  made  to  the  Senate  interstate  commerce  com- 


common  and  preferred  were  iJi  and  8,  respectively.  The  Ijonds 
also  broke,  and  although  selling  for  79  last  May,  were  down  to 
SI  on  Wednesday.  Before  the  first  of  the  year  the  company 
will  be  obliged  to  raise  $.'87,000  for  bond  interest;  $80,600  to 
$130,000  for  interest  on  lloating  debt,  and  $31,500  guaranteed 
dividends  on  Bullock  Electric  Mannf.icturing  Company  stock,  in 
addition  to  securing  new  working  capital  to  reduce  the  float- 
ing debt  and  to  enable  the  company  to  accept  whatever  new 
business  is  offered.  As  is  well  known,  the  company  has  exten- 
sive works  at  Scranton,  Cincinnati,  Chicago,  Milwaukee  and 
West  Allis,  and  manufactures  chiefly  heavy  apparatus.  Its 
products  embrace  steam,  gas,  water  and  electric  machinery,  and 
not  having  an  extensive  line  of  small  apparatus  and  supplies,  its 
prosperity  is  linked  with  the  amount  of  new  work  undertaken 
in  its  respective  fields  from  year  to  year.  The  electrical  prod- 
ucts form  only  a  small  part  of  the  company's  activities,  and  in 
this  line  it  has  stiff  competition  from  the  General  Electric  and 
Westinghouse  companies.  The  destinies  of  the  .Mlis-Chalmers 
Company  are  shaped  by  the  following  officers;  E.  H.  Gary,  of 
the  United  States  Steel  Corporation,  chairman  of  the  board  of 
directors;  W.  V.  Kelley,  of  Chicago,  chairman  of  the  finance 
committee;  D.  W.  Call,  president;  Messrs.  L.  F.  Bower  and  D. 
Van  Alstyne,  vice-presidents;  H.  Woodland,  vice-president  and 
treasurer;  W.  W.  NMchols,  vice-president  and  secretary;  W.  A. 
Thompson,  controller ;  M.  W.  Babb,  general  attorney  and  assist- 
ant secretary;  E.  C.  Welborn,  assistant  treasurer,  and  W.  P. 
Harper,  purchasing  agent.  The  directors  are  Messrs.  E.  D. 
Adams,  E.  H.  Gary,  C.  MacVeagh,  W.  A.  Read,  C.  Vanderbilt 
C.  Allis,  H.  W.  Falk,  D.  W.  Call,  W.  H.  Whiteside,  H.  Wood- 
land, D.  Van  Alstyne,  A.  F.  Banks,  M.  Pam,  W.  V.  Kelley,  K. 
K.  Knapp.  F.  O.  Wctmorc  and  S.  S.  Palmer. 

New  York,  New  Haven  &  Hartford  Transfers  Its  Con- 
trol of  Connecticut  Lighting  Companies. — Acting  with  the 
Connecticut  Company,  vvhicli  operates  its  electric  railways, 
and  with  the  Housatonic  Power  Company,  to  which  it  had 
transferred  all  the  gas,  electric  light  and  power  companies 
formerly  operated  by  the  Connecticut  Company,  the  New 
York,  New  Haven  &  Hartford  Railroad  Company  has  in  the 
form  of  a  sub-lease  practically  given  up  its  control  in  the 
Connecticut  lighting  companies.  The  new  lease  is  made  to  a 
corporation  known  as  the  United  Electric  &  Water  Company, 
which  is  a  corporation  chartered  by  the  Connecticut  Legisla- 
ture, and  is  believed  to  represent  the  United  Gas  Improve- 
ment Company  of  Philadelphia,  and  practically  the  same  in- 
terests that  were  active  in  getting  the  New  Haven  road  to 
take  the  properties  originally  and  that  now  take  tliem  back. 
The  sub-lease  calls  for  payment  by  the  lessee  of  $365,000  per 
year. 

Tri-City  Railwray  &  Light  Earnings. — Substantial  im- 
provement was  shown  in  the  earnings  of  the  Tri-City  Railway 
&  Light  Company,  of  Davenport,  la.,  in  the  twelve  months 
ended   Oct.  31,  as  compared   with   those  in   the  corresponding 


mittee  by  a  director  of  the  Steel  Corporation  calling  for  the     !'  ;",   ■„  .u"  '     °  .--"'^"■'-'   "'-   "-^^  "  .  ^'"^  corresponamg 
.■',,.  .  ri-rr  .     period  in  the  previous  year.     After  deduction   of  a     charges 

creation  of  a  business  court  as  a  source  of  relief  from  present     ;„„i„j:„„   ..:„i,:„„  c.  a     \t^  t        j     ^     1      i-  ■  ■     j 


present 

depression.  Money  rates  on  Dec.  13  were :  Call,  35^  @  4  per 
cent;  ninety  days,  4  @  4^  per  cent.  The  quotations  in  the 
tables  are  those  at  the  close  Dec.  13. 


FiNAKCiAL  Notes. 
AUis-Chalmers  Reorganization. — With  a  view  to  placing 
the  company  en  a  more  substantial  basis,  financially  and  phys- 
ically, committees  of  preferred  and  common  stockholders  of 
the  Allis-Chalmers  Company  have  been  formed  in  addition  to 
a  bondholders'  committee,  of  which  J.  N.  Wallace,  of  the  Cen- 
tral Trust  Company,  is  chairman,  who  may  confer  with  the 
directors  in  regard  to  raising  the  necessary  funds  to  meet  the 
requirements  of  the  company.  As  we  go  to  press  these  commit- 
tees have  merely  perfected  their  organization.  The  Allis- 
Chalmers  Company  has  an  authorized  capital  stock  of  $25,000,- 
000  7  per  cent   cumulative  preferred,  of   which  $16,050,000  is     *"    operate    in    the    city. 


including  sinking-fund  allowances,  preferred  stock  dividends, 
replacement  and  renewal  funds,  there  was  left  a  surplus  of 
$314,672,  or  3.49  per  cent  on  the  $9,000,000  outstanding  common 
stock.  The  deduction  for  renewal  and  replacement  fund 
amounted  to  $83,000,  whereas  nothing  was  charged  against 
earnings  for  this  item  during  the  previous  year,  when  the 
surplus  was  equivalent  to  3.54  per  cent  on  the  same  amount 
of  stock.  As  the  surplus  would  have  been  equivalent  to  4.42 
per  cent  had  conditions  been  the  same,  oflScials  of  the  com- 
pany regard  the  showing  for  the  period  as  very  favorable. 

A  Canadian  Telephone  Complication.— The  Bell  Tele- 
phone Company  of  Canada  has  withdrawn  an  offer  made  to 
the  city  of  Windsor  about  Nov.  i  because  the  City  Council 
insisted  upon  submitting  it  to  a  vote  of  the  people.  The  com- 
pany had  agreed  to  pay  into  the  city  treasury  $1,500  a  year  for 
five  years  in  consideration  of  a  grant  for  the  exclusive  right 
Several    members    of    the    Council 


standing,  and  $25,000,000  common,  with  $19,820,000  outstand- 
-:  There  is  an  authorized  5  per  cent  bond  issue  of  $15,000,000, 
■jt  which  $11,148,000  is  outstanding,  and  in  addition  the  com- 
pany guarantees  6  per  cent  on  $1,170,000  Bullock  Electric  Man- 
ufacturing Company  6  per  cent  preferred  stock.  No  dividend 
has  been  forthcoming  since  February,  1904,  and  its  securities 
have  reached  a  very  low  level.  The  common  stock,  which  in 
1906  was  worth  27?^,  was  quoted  as  low  as  iH  on  Monday,  and 
the  preferred,  which  was  listed  at  87J4  in  1903,  was  sold  for 
S;:;    on    Tuesday.    On    Wednesday   the   closing   quotations   on 


wanted  further  concessions,  but  it  was  finally  decided  to  sub- 
mit the  matter  to  a  vote  in  January.  Local  Manager  Dewar 
states  that  the  company  can  operate  under  its  Dominion  char- 
ter and  that  it  is  satisfied  to  go  ahead  without  any  exclusive 
right,  rather  than  submit  to  the  course  the  Council  had  de- 
cided upon. 

Shawinigan  Water  &  Power  Company  to  Issue  More 
Stock. — Stockholders  of  the  Shawinigan  Water  &  Power 
Company,  of  Montreal,  Quebec,  will  meet  Dec.  27  to  ratify  an 
isFue  of  $500,000  4^4  per  cent  debenture  stock. 
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WiU  Rehabilitate  United  Wireless  Telegraph  Company.— 
The  Hon.  John  Howard  Hill  and  Philip  G.  Clifford,  both  of 
Portland,  Maine,  and  Robert  H.  Montgomery,  of  New  York 
City,  trustees  in  bankruptcy  for  the  United  Wireless  Telegraph 
Company,  which  went  into  bankruptcy  last  July,  and  several  of 
whose  principal  officers  were  convicted  of  fraud  in  connection 
with  the  company's  affairs  and  are  now  serving  sentences  in  the 
federal  penitentiary,  as  noted  in  these  columns  from  time  to 
time,  have  taken  active  steps  to  reorganize  the  company  on  a 
scnnd  basis,  and  with  this  end  in  view  they  have  called  a  meet- 
ing of  the  stockholders  for  Saturday,  Dec.  i6,  at  the  office  of 
Saul  S.  Myers,  60  Wall  Street.  New  York.  Mr.  Myers  is,  with 
\\  oodman  &  Whitehousc,  of  Portland,  Maine,  counsel  for  the 
trustees  in  bankruptcy,  and  was  active  in  bringing  about  the  ap- 
pointment of  a  federal  receiver,  following  applications  made  by 
various  groups  of  stockholders  in  a  great  many  different  states 
for  receivers  in  these  states,  after  the  company's  affairs  became 
involved.  The  trustees  are  now  operating  some  500  wireless 
stations,  valued  at  nearly  $500,000,  and  in  addition  to  these  quick 
assets  there  are  stated  to  be  heavy  claims  in  favor  of  the  com- 
pany against  some  of  its  directors,  on  which  it  is  expected  many 
times  the  indebtedness  of  the  company  can  be  realized.  This 
applies  not  only  to  directors  who  are  in  jail,  but  also  to  direc- 
tors who,  it  is  claimed,  participated  in  the  transactions  which 
led  to  the  defrauding  of  the  stockholders.  In  addition,  there 
is  important  patent  litigation  pending  which  must  be  taken  care 
of,  and  in  the  event  of  a  successful  termination  the  business 
will  apparently  be  in  better  shape  than  ever  before  The  claims 
of  the  merchandise  creditors  amount  to  about  $75,000,  and  there 
is  also  the  cost  of  the  bankruptcy  proceedings,  some  $75,000,  to 
be  met.  The  reorganization  plan  provides  for  the  payment  of 
these  claims  in  full,  possibly  by  levying  a  small  assessment  upon 
the  stockholders,  and  the  formation  of  a  new  company  to  take 
over  the  assets  of  the  present  company.  The  trustees  are  also 
using  every  effort  to  locate  the  funds  that  were  misappropriated 
by  officials  of  the  company,  and  with  this  object  Christopher  C. 
Wilson,  former  president  of  the  company,  is  to  be  brought  to 
New  York  from  the  federal  prison  at  Atlanta  within  a  short 
time  and  examined  before  a  United  States  commissioner  as  to 
his  knowledge  of  the  whereabouts  of  these  funds. 

Interborough  Rapid  Transit  Earnings. — Gross  operating 
revenue  of  the  Interborough  Rapid  Transit  Company,  of  New 
York  City,  in  October  were  $2,707,569,  as  compared  with 
$2,547,654  in  October,  1910.  Passengers  carried  in  October, 
191 1,  and  October,  1910,  were  52,717,754  and  49.543,316  re- 
spectively. Operating  expenses  in  October  last  were  $1,079,- 
598.  as  compared  with  $981,748.  and  net  operating  revenue  was 
$1,627,972.  as  compared  with  Si. 565,906.  Deduction  of  fixed 
charges  left  a  net  corporate  income  of  $595,946  for  the  month, 
as  compared  with  $535,951.  In  the  four  months  ended  Oct. 
31.  T911,  gross  operating  revenue  was  $9,314,938,  as  compared 
with  $8,968,020  in  the  corresponding  four  months  in  1910. 
Operating  expenses  increased  considerably,  being  $4,154,214, 
as  compared  with  $3,727,518,  and  the  increase  is  due  in  a 
large  measure  to  extraordinary  expenses,  changes  in  equipment 
necessitated  by  operation  of  ten-car  expresses  and  six-car  local 
trains.  Taxes  in  the  respective  periods  were  $655,021  and 
$611,871,  leaving  income  from  operation  amounting  to  $4,505.- 
702  in  the  191 1  period,  as  compared  to  $4,628,630  in  1910. 
Other  income  in  the  periods  was  $122,857  and  $117,804,  bring- 
ing total  income  to  $4,628,559  in  the  four  months  ended  Oct. 
31.  19TI.  and  to  $4,746,434  in  the  four  months  ended  Oct.  31. 
IQTO.  Deduction  of  fixed  charges  left  net  corporate  income 
of  $1,004,622.  which  compares  with  $1,188,464  in  the  period 
ended  Oct.  31,  1910.  The  company  carried  180,743,699  passen- 
gers in  the  1911  period  and  173,790,798  in  the  1910  period. 

Consolidation  of  Electrical  Properties  in  Kentucky. — The 

Kentucky  Public  Utilities  Comjjany.  of  Frankfort,  Ky.,  has  been 
formed  to  take  over  the  properties  of  the  Capital  Gas  &  Electric 
Light  Company,  Frankfort;  Owensboro  Gas  Light  Company, 
Owenshoro;  City  Light  Company,  Hopkinsville,  and  the  Bowl- 
ing Green  Gas  Light  Company,  Bowling  Green.  All  of  the  com- 
panies except  that  at  Owensboro  operate  electric-light  plants. 
H.  C.  Wood,  the  Rookery,  Chicago.  111.,  is  interested  in  the  en- 
terprise, as  well  as  Messrs.  Kclscy  &  Brewer,  of  Grand  Rapids, 
Mich.  A  New  York  house  is  stated  to  have  reported  on  the 
engineering  merits  of  the  properties 

Important  Electric  Railway  Legislation  Foreshadowed. — 
The  New  England  Investment  &  Security  Company,  which  took 


S.  No.  25.11 

of   which    || 


over  the  street-railway  properties  in  Massachusetts  of  which 
the  New  York,  .New  Haven  &  Hartford  Railroad  Company  had 
to  divest  itself  a  few  years  ago  in  consequence  of  a  decision  of 
the  Supreme  Court  of  Massachusetts,  has  filed  a  petition  with 
the  Secretary  of  State  at  Boston,  Mass.,  for  authority  to  sell  its 
system  to  the  New  York,  New  Haven  &  Hartford  Railroad 
Company.  The  company  operates  the  trolley  lines  in  the  Berk- 
shire, Springfield  and  Worcester  district,  and  it  is  urged  that 
New  Haven  ownership  would  secure  a  more  systematic  devel- 
opment of  the  property  and  industrial  expansion  of  Worcester 
and  Springfield. 

To   Combine   Public   Utilities   in    Southern   Idaho. — J.    S. 

&  W.  S.  Kuhn,  of  Pittsburgh,  who  recently  purchased  the 
holdings  of  the  Boise  &  Interurban  Railway  Company,  oper- 
ating a  traction  line  between  Boise  and  Caldwell,  Idaho,  as 
stated  in  these  columns  Oct.  21,  have  disposed  of  this  com- 
pany and  their  other  interests  in  southern  Idaho  to  a  new 
company  capitalized  at  $30,000,000  which  has  just  been  organ- 
ized in  Pittsburgh  to  effect  a  consolidation  of  all  the  water- 
power  companies  in  southern  Idaho  and  to  acquire,  develop 
and  extend  the  properties  of  a  number  of  Hghting  and  traction 
companies  in  the  section. 

Financing  Lehigh   Coal   Company's   Electrical   Project. — 

The  Lehigh  Coal  &  Navigation  Company  plans  to  issue  $3,000,- 
000  collateral  trust  4j^  per  cent  bonds  for  financing  the  electric 
plants  it  proposes  to  install  at  several  of  its  mines  in  Pennsyl- 
vania for  using  waste  coal  as  fuel  and  transmitting  energy  by 
high  tension  to  various  cities  in  Pennsylvania  and  New  Jersey, 
as  described  in  these  columns  March  16 


DIVIDENDS. 

Canadian  Westinghouse  Company,  Ltd.,  quarterly,  ij/^  per 
cent  and  an  extra  dividend  of  I  per  cent,  payable  Jan.  10. 

Chicago  City  Railway  Company,  quarterly,  2^  per  cent  and 
an  extra  dividend  of  i;4  per  cent,  payable  Dec.  30. 

Duluth  Superior  Traction  Company,  quarterly,  preferred,  I 
per  cent;  common,  1^4  per  cent,  both  payable  Jan.  2. 

National  Gas,  Electric  Light  &  Power  Company,  quarterly, 
preferred,  lYi  per  cent,  payable  Jan.   i. 

Tri-City  Railway  &  Light  Company,  quarterly,  preferred,  1 54 
per  cent,  payable  Jan,  2, 

Twin  City  Rapid  Transit  Company,  quarterly,  preferred,  iji 
per  cent;  common,  lYz  per  cent,  both  payable  Jan,  2. 


REPORTS  OF  EARNINGS. 

BI-.-\C  KSTONE  VALLEY  GAS  &  ELECTRIC  COMPANY. 

Gross       Operating;         Net                Fi.xed  Net 

Period.                          Earnings,    Expenses.    Earnings.    Charges.  Surplus. 

October,     1911 $97,473         $45,091         $52,382        $30,529  $21,85J 

October,     1910 92,366           47,488           44.878           30.238  14,640' 

CAPE    BRETON    ELECTRIC    COMPANY.    LTD. 

October,     1911 $31,650        $15,246        $16,404           $6,176  $10,228 

October,     1910 30,496           13,447           17,049             6.161  10.888 

COLUMBUS  ELECTRIC  COMPANY, 

October,     1911 $44,451         $21,071         $23,380        $14,850  $8,530 

October,     1910 42.736           16,923           25,813           13.707  12,106 

DALLAS  ELECTRIC  CORPORATION. 

October,     1911 $182,459      $100,848        $81,611         $29,547  $52,064 

October.     1910 165,372           89.153           76,219           23,748  52,471 

EL  PASO  ELECTRIC  COMPANY. 

October,     1911 $62,011         $34,111         $27,900          $8,427  $19,473 

October,     1910 55,172           32.919           22.253             8.224  14,029 

GALVESTON-HOUSTON    ELECTRIC  COMPANY. 

October,    1911 $132,645        $76,728        $55,917         $25,547  $30,37ft 

October,     1910 113,476           65,937           47,539           25.565  21,974 

HOUGHTON  COUNTY  ELECTRIC  LIGHT  COMPANY. 

October,     1911 $26,200        $10,875         $15,325           $6,248  $9,077 

October,    1910 24,572          11,415          13,157            4,553  8,604 

JACKSONVILLE   TRACTION    COMPANY. 

October,     1911 $49,743         $25,691         $24,052        $12,488  $11,564 

October,     1910 48,366           27.087           21,279             9.346  11.933 

LOWELL  ELECTRIC  LIGHT  CORPOR.\TION. 

October,     1911 $32,332         $17,320        $15,012           $5,034  $9,978 

October.     1910 38,256           21,534           16,722             4.236  12.486 

NORTHERN    TEXAS    ELECTRIC    COMPANY. 

October,     1911 $168,512        $78,517        $89,995        $25,010  $64,985 

October.     1910 154,007           71,123           82,884          20,290  62,594 

RUTL.'\ND    RAILWAY,    LIGHT    &    POWER    COMP.'VNY. 

Year,  Nov.,  1911..  $314,581   $163,433   $151,147    $91,413  $S9,73J 

Year,  Nov.,  1910..   274.874    144,396    130,477    85,701  44,776 

SAVANNAH  ELECTRIC   COMPANY. 

October.     1911 $59,843         $41,302         $18,541         $18,536  $5 

October,     1910 53.794           35,517           18.277           18,221  56 

SEATTLE   ELECTRIC  COMPANY. 

October,  1911 $461,501   $260,383   $201,118   $115,934  $85,184 

October,  1910 469.033    239,640    229.393    109,913  119,480 

SIERR.'\-PACIFIC  ELECTRIC  COMPANY. 

October,     1911 $49,538        $18,837        $30,701           $4,441  $26,260- 

October.    1910 49,206           13.845           35.361             6,020  29,341 

WHATCOM    COUNTY    fWASH.I    RAILWAY    &    LIGHT    COMPANY. 

October,     1911 $34,506        $18,099        $16,407           $6,770  $9,637 

October.    1910 35,620          18,142          17.478            7,153  10,32.5: 
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Construction  J^eWs. 

HIKMI.MJIIAM,  ALA.— Tkc  promoters  o£  the  Tidewater  Railway 
Company  have  submitted  a  proposition  to  the  City  Council  offering  to 
supply  electricity  for  commercial  and  municipal  lightinK  purposes,  to 
begin  not  later  than  July  1,  1912.  The  company  agrees  to  furnish  elec- 
tricity for  lamps  to  private  consumers  at  a  flat  rate  of  10  cents  per 
kw-liour  with  10  per  cent  discount. 

CROWN  KING,  ARIZ.— Plans  are  being  considered  by  the  Pacific 
Copper  Company,  which  operates  the  Pacific  copper  mine,  for  the  in- 
stallation  of  electrical    operating   machinery   at   its   properties. 

PRESCOTT,  ARIZ.— The  Arizona  Power  Company  is  reported  to 
be  contemplating  the  erection  of  a  new  transmission  line  to  the  Copper 
Basin    Mining    district. 

WE.W'ER,  .\RIZ.— Plans  have  been  .idopted  by  the  Arizona  Power 
Company  for  the  extension  of  its  electric  transmission  lines  to  a  number 
of  mines  in  the  Weaver  district.  The  proposed  line  will  pass  through 
the  Copper  Basin  district  and  the  Peeples  Valley  and  will  terminate  at 
Alva^.^do.     Weaver  has  not  a  post  office. 

LITTLE  ROCK,  ARK.— The  Southwestern  Telephone  Company,  with 
headquarters  in  Dallas.  Tex.,  has  taken  over  the  Ft.  Smith  independ- 
ent line  and  all  the  state  exchanges,  excepting  Little  Rock,  owned  by 
the  Southern  Telephone  Company.  The  purchase  of  the  Little  Rock 
exchange  is  awaiting  action  by  the  Little  Rock  City  Council  before  it 
can  be   closed. 

BOCA.  CAL.— The  Union  Ice  Company  is  contemplating  the  installa- 
tion of  a  large  power  plant.  Water  for  operating  the  plant  will  be 
secured  from  the  Little  Truckee  River.  The  cost  of  the  plant  complete 
is  estimated  at  $1,500,000. 

DORRIS,  C.\L.— The  Siskiyou  Electric  Power  &  Light  Company  is 
building  a  new  substation  and  electric-lighting  system  in  Uorris.  J.  W. 
Churchill,   of  Yreka,   Cal.,  is   president  of  the  company. 

FELLOWS,  CAL.— Plans  are  being  prepared  by  the  Kern  Mutual 
Telephone  Company  for  the  construction  of  a  new  exchange  building 
at  Fellows.  Business  from  Fellows  and  Shale,  heretofore  handled  at 
Taft,  will  be  cared  for  at  the  new  station.  J.  T.  Maguire  is  manager  of 
the  company. 

FULLERTON,  CAL.— Bids  will  be  received  by  tlie  trustees  of  the 
Fullerton  Union  High  School  until  Dec.  22  for  the  construction  of  a 
group  of  school  buildings,  which  will  include  an  electric-power  plant, 
central  steam-heating  plant  and  electric  wiring.  The  work  will  involve 
an  expenditure  of  about  $130,000  exclusive  of  equipment,  Norman  F. 
Harsh,  Broadway  Central  Building,  Los  Angeles,  Cal.,  is  architect. 

H.\MMONTON,  CAL.— One  of  the  gold  dredgers,  including  electrical 
operating  machinery,  belonging  to  the  Yuba  Consolidated  Goldfields  Com- 
pany was  recently  destroyed  by  fire,  causing  a  loss  of  about  $100,000. 

HOT  SPRINGS,  C.\L.— The  Pine  Flat  Company,  recently  incor- 
porated, contemplates  the  installation  of  an  electric-light  plant  to  supply 
electrical  service  in  this  district.  G.  E.  and  E.  M.  Alderson,  of  Los 
Angeles,  are  interested  in  the  company. 

KENNETT,  CAL. — The  Sacramento  Valley  Power  Company  has  com- 
menced work  on  the  erection  of  a  transmission  line  to  the  properties 
of  the    Standard    Mining    Company,   a   distance   of   about    8   miles. 

LONG  BE.-\CH.  CAL. — A  petition  has  been  presented  to  the  City  Coun- 
cil by  the  property  owners  on  Pine  Avenue  from  Ocean  Avenue  to  Sixth 
Street,  requesting  the  installation  of  ornamental  lamps.  The  cost  of  the 
system  is  estimated  at  about  $7,500. 

LOS  ANGELES,  CAL.— The  City  Council  has  authorized  the  prepara- 
tion of  an  ordinance  to  place  Moneta  .\venue  from  Thirty-seventh  Street 
to  Mancliester  Avenue  in  the  conduit  district,  requiring  the  removal  of 
all  overliead  lines. 

LOS  ANGELES,  CAL. — The  contract  for  the  electrical  work  in  the 
new  I.  N.  \'an  Nuys  office  building,  located  at  Seventh  and  Springs 
Streets,  has  been  awarded  to  the  Foulkes  Electrical  Company,  Story  Build- 
ing, Los  Angeles,  Cal.,  at  $20,350. 

LOS  ANGELES,  CAL.— The  Public  Service  Commission  has  passed 
favorably  on  the  petition  of  the  residents  of  Lone  Pine  for  the  installa- 
tion of  an  electric-lighting  system,  securing  electric  energy  for  operating 
the  system  from  the  aqueduct  power  plants.  Under  the  decision  of  the 
commission  the  town  must  bear  the  expense  of  installing  the  distributing 
system,  transformers,  meters,  etc.  E.  F.  Scattergood,  chief  electrical 
engineer  of  the  power  bureau,  is  in  charge. 

MODOC,  CAL.— The  Provident  Investment  Company,  of  Los  .\ngeles, 
Ca!.,  is  planning  to  build  an  electric-light  plant  and  distributing  system 
in  Modoc.  A  telephone  system  will  also  be  installed.  Modoc  has  not 
a  post  office.     C.  B.  Zimmerman  is  in  charge  of  the  work. 

OAKL.\ND,  CAL. — The  Southern  Pacific  Railroad  Company  has 
awarded  a  contract  to  the  Rickson-Erhart  Construction  Company,  1859 
Geary  Street,  San  Francisco,  Cal.,  for  the  erection  of  a  cable  tower 
at  its   Fruitvale   power   station,   to  cost   $2,800. 


0AK1..\ND,  C.\l..— The  liiiled  Properties  lonip.iny  of  California, 
recently  incorporated  at  Wilmington,  Del.,  has  filed  articles  of  incor- 
poration at  Sacramento,  with  a  capital  stock  of  $200,000,000.  The  com- 
pany operates  the  Key  Route  electric  railway  system  and  plans  the  con- 
struction of  a  line  from  Oakland  to  Sacramento.  The  incorporators 
are:  Frank  Smith,  C.  B.  Scabrushie,  H.  R.  Ewart  and  H.  W.  Davis. 
The  headquarters  of  the  company  are  in  Oakland. 

REDWOOD  CITY,  CAL.— Plans  are  being  considered  for  the  installa- 
tion of  a  new  street-lighting  system  in  the  business  district  of  the  city. 
The  Pacific  Gas  &  Electric  Company  furnishes  the  street-lighting  service 
in  Redwood  City. 

RED  BLUFF,  CAL.— The  Sierra  Electric  Power  Company,  recently 
incorporated  with  a  capital  stock  of  $3,000,000,  has  acquired  a  power 
site  at  Mill  Creek,  near  Red  BlulT,  where  it  proposes  to  build  a  hydro- 
electric power  plant.  Charles  Gross  and  E.  A.  Herman,  of  Oakland, 
Cal.,  are  interested  in  the  company. 

RIVERSIDE,  CAL.— The  Pacific  Electric  Railway  Company  has  been 
granted  a  franchise  to.  construct  and  operate  a  double-track  electric  rail- 
way on  Magnolia  Avenue  from  Main  and  Fourteenth  Streets  to  .Arling- 
ton .Avenue. 

SACRAMENTO,  CAL.— Bids  will  be  received  by  M.  J.  Desmond, 
city  clerk,  until  Dec.  26  for  the  installation  of  an  electric  freight  and 
passenger  elevator  between  O  and  P  Streets  in  the  city  of  Sacramento. 
Specifications  are  on   file   at   the   office   of   the  city   clerk. 

S.ACR.AMENTO,  L.vL.— The  Retail  Merchants'  Association  has 
awarded  a  contract  for  the  installation  of  an  electrolier  street-lighting  sys- 
tem on  forty  blocks  in  the  main  section  of  the  city  to  J.  C.  Ilobrecht, 
1012  Tenth  Street,  Sacramento,-  Cal.  Many  merchants  contemplate  plac- 
ing similar  standards  directly  in  front  of   their  property. 

SAN  DIEGO,  CAL. — Plans  have  been  pre|>arcd  by  Superintendent 
.Adams  of  the  street  department  for  the  installation  of  ornamental  street 
lamps  in  the  entire  downtown  district.  The  contract  for  lighting  Fifth 
Street  from  A  to  University  Street  will  soon  be  awarded.  Electric 
lamps  suspended  on  the  poles  of  the  street  railway  company  will  be 
used  on   Fifth   Street, 

SAN  FRANCISCO,  CAL.— The  Pacific  Gas  &  Electric  Company  has 
taken  over  the  plant  and  holdings  of  the  Metropolitan  Light  &  Power 
Company  in  this  city.  The  consideration  is  said  to  be  about  $2,000,000. 
The  plant  of  the  Metropolitan  company  is  located  at  North  Beach. 

SAN  LEANDRO,  CAL.— The  Town  Trustees  will  soon  call  a  special 
election  to  submit  the  proposition  to  issue  bonds  to  the  amount  of  $40,000 
for  the  installation  of  a  fire-alarm  system  and  fire-fighting  appliances  to 
a  vote  of  the   people. 

SANTA  ANA,  CAL.— The  Board  of  City  Trustees  has  appointed  a 
committee  to  take  charge  of  the  installation  of  an  ornamental  street- 
lighting  system  in  the  business  district.  The  cluster-lamp  system  will  be 
used. 

CRIPPLE  CREEK,  COL.— A  trust  deed  has  been  filed  for  record  in 
Cripple  Creek  conveying  the  franchises  of  the  local  light  and  power 
plant  in  Teller,  Fremont  and  Pueblo  Counties,  the  Colorado  Light  & 
Power  Company  and  the  Suburban  Light  &  Power  Company  to  the 
Arkansas    Valley    Light   &    Power    Company. 

WALSENBURG,  COL.— The  Southern  Electric  &  Traction  Company 
has  awarded  the  contract  for  the  construction  of  a  large  power  house 
at  Walsenburg  to  Fox  &  Smith.  The  cost  of  the  plant  complete  is 
estimated  at  $75,000.  The  power  plant  at  Hastings  has  been  taken  over 
by  the  traction  company,  which  owns  and  operates  the  Trinidad  street 
railway. 

H.ARTFORD,  CONN. — The  Hartford  Electric  Light  Company  has  made 
a  reduction  in  its  maximum  rate  for  electricity  for  lamps  of  1  cent  per 
kw-hour,  to  take  effect  from  Dec.  1.  The  rate  has  been  reduced  irom  10 
cents  to  9  cents  per  kw-hour. 

SIMSBURY,  CONN.— The  Simsbury  Electric  Light  Company  i^  ex- 
tending its  system  to  the  village  of  Weatoguc  for  the  purpose  of  supplying 
electrical   service   in   that   village. 

WESTBROOK,  CONN. — The  citizens  have  voted  to  enter  into  a  con- 
tract with  the  Essex  Light  &  Power  Company  for  street  lighting  for  a 
period  of  five  years.  Under  the  terms  of  the  contract  the  company  i.-^ 
to  furnish   forty  40-cp  incandescent  lamps  in  this  village. 

W.ASHINGTON,  D.  C. — Proposals  will  be  received  at  the  office  of  the 
Commissioners  of  the  District  of  Columbia,  Washington,  D.  C,  until 
Dec.  18  for  furnishing  and  installing  a  complete  electric-lighting  syste  n 
in  the  Tames  Ormand  Wilson  Normal  School  Building,  No.  162.  Wash- 
ington, LI.  C. :  also  for  heating,  ventilating  and  electric  generating  system 
in  same  building.  Forms  of  proposals,  specifications  and  other  informa- 
tion may  be  obtained  from  the  chief  clerk.  Engineer  Department,  Room 
427,  District  Building,  Washington,  D.  C. 

CHICORA,  FL.A. — ^The  Amalgamated  Phosphate  Company  is  rfcported 
to  be  contemplating  the  installation  of  an  clcctric-light  plant  at  its  mines. 
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n.  DADE,  ri..\. — The  conlrsct  for  the  insullation  of  new  boilers 
to  operate  the  electric-light  plant  and  water-works  system  of  the  reserva- 
tion has  been  awarded  to  the  E.  Keller  Company,  of  Williamsport,  Va., 
at  about  $5,000.  The  A.  M.  Lockett  Company,  of  New  Orleans,  La., 
^'  cured    the   contract    for   installing   the    pumps   and    for   supplying    water 

r  the  reservation  at  a  cost  of  $9,200. 

JACKSONVILLE,  FLA.— The  Sisal  Hemp  &  Development  Company, 
5S  .Mutual  Life  Building,  Jacksonville,  Fla.,  is  reported  to  be  in  the 
market  for  a  200-hp  electrical  equipment  for  rope  and  lath  yarn  mill  and 
would  like  to  receive  prices  on  same. 

T.AMPA,    FLA. — The   directors   of   the    Tampa    Electric   Company    have 

'ted  to  recommend  that  the  capital  stock  of  the  company  be  increased 
:r.}m  $1,700,000  to  $1,870,000  at  the  annual  meeting  of  the  stockholders 
lu  be  held  Jan.  8,  1912. 

WINTER  HAVEN,  FLA.— Preparations  are  being  made  for  the 
erection  of  an  electric-light  plant  in  Winter  Haven.  The  Town  Council 
has  granted  a  franchise  to  W.  F.  Boyd  for  the  installation  of  a  plant 
and  erection  of  transmission  lines. 

ATL.\NTA,  GA. — R.  C.  Turner,  city  electrician,  has  submitted  a  re- 
■  port  to  the  committee  of  Council  on  electric  and  power  control,  in  which 
he  recommends  that  the  city  establish  a  power  plant  to  supply  electricity 
to  certain  buildings  unless  an  agreement  can  be  reached  with  the  Georgia 
Railway  &  Electric  Company  whereby  the  city  may  secure  a  flat  rate  for 
all  energy  consumed.  He  also  recommends  that  at  the  end  of  the  present 
year  the  city's  present  contract  with  the  company  be  annulled.  He  asks 
that  the  city  demand  a  flat  rate  of  lyi  cents  per  kw-hour  for  electricity 
for  power  purposes  and  3  cents  per  kw-hour  for  lamps. 

MANCHESTER,  GA.— At  an  election  held  Dec.  5  the  proposition  to 
issue  $15,000  in  bonds,  the  proceeds  to  be  used  for  the  installation  of 
a  municipal  electric-light  plant,  was  carried. 

GOODING,  IDAHO.— The  local  substation  owned  by  the  Great  Sho- 
shone &  Twin  Falls  Light  &  Power  Company,  of  Twin  Falls,  Idaho,  was 
recently  destroyed  by  fire. 

ILO,  IDAHO.— The  Grangeville  Electric  Light  &  Power  Company,   of 

rangeville,  Idaho,  is  installing  an  electric-light  system  in  Ilo.  An 
jrc-lamp  street  lighting  system  will  be   installed. 

MULLAN,  IDAHO.— The  National  Mining  Company  is  planning  to 
install  new  electric  motors  at  its  property. 

AURORA,  ILL.— The  Wheaton  &  Du  Page  Light  &  Power  Company, 
which  operates  an  electric-light  and  power  system  in  Wheaton,  Chicago 
and  other  points  in  Du  Page  County,  is  contemplating  the  erection  of 
a  transmission  line  into  North  Aurora.  Applications  have  already  been 
made  for  franchises  in  Batavia  and  Aurora  Townships  and  to  the  Village 
Board  of  North  .-Xurora  to  erect  the  line. 

CHICAGO,  ILL. — The  deal  for  the  purchase  of  the  Interstate  Tele- 
phone &  Telegraph  Company  by  the  Illinois  Tunnel  and  the  Chicago 
Subway  Companies  has  been  completed.  Extensive  improvements  will 
be  made  to  the  system, 

CHICAGO,  ILL. — Sealed  bids  will  be  received  by  the  city  of  Chi- 
cago until  Dec.  18,  Room  406,  City  Hall,  Chicago,  III.,  for  furnishing 
and  installing  complete  in  the  Roseland  pumping  station  two  turbo- 
generator units,  complete  with  appurtenances  and  accessories,  including 
steam  and  exhaust  piping  foundations  and  pipe  trenches,  according  to 
plans  and  specifications  on  tile  in  the  office  of  the  Department  of  Public 
Works.     L.  E.  McGann  is  commissioner  of  public  works. 

COLCHESTER,  ILL.— The  plant  and  holdings  of  the  Colchester  Elec- 
tric Light  &  Power  Company  have  been  purchased  by  Harry  R.  Moore 
and  J.  Highland,  of  Chicago,  111.  The  new  owners  have  been  granted 
a  twenty-year  franchise  by  the  Council.  It  is  said  that  a  new  plant 
will  be  built,  work  on  which  will  begin  at  once. 

WILLIAMSFIELD,  ILL.— Application  has  been  made  to  the  Village 
Board  by  E.  J.  Le  Hew,  of  Galesburg,  III.,  for  a  twenty-year  franchise  to 
mstall  and  operate  an  electric-light  plant.  It  is  proposed  to  erect  a  steam- 
driven  plant,  to  cost  about  $6,000. 

ARCADIA.  IND.— The  local  electric-light  plant,  owned  by  the  Nobles- 
ville  Light,  Heat  &  Power  Company,  was  destroyed  by  fire  recently 
causing  a  loss  of  about  $3,000. 

FAIRMOUNT,  IND.-The  local  electric-light  plant  owned  by  the 
Central  Indiana  Lighting  Company  has  been  purchased  by  the  Marion 
Light  &  Heating  Company,  of  Marion,  Ind. 

BOONE,  lA.— Work  has  commenced  on  the  extension  of  the  heating 
system  of  the  Boone  Electric  Company.  The  cost  of  the  work  is  esti- 
mated at  about  $20,000. 

DES  MOINES,  lA.-The  Ft.  Dodge,  Des  Moines  &  Southern  Rail- 
way Company  ,s  reported  to  have  purchased  the  abandoned  Newton  & 
Northwestern  Railroad,  which  it  proposes  to  equip  for  electrical  operation 

DES  MOINES,  IA.-The  De.,  Moines  River  Power  Company  has  ap- 
plied to  the  Department  of  the  Interior  for  permission  to  improve  the 
Des  Moines  River  between  Des  Moines  and  Keokuk  for  power  pur- 
poses and  to  make  the  stream  available  for  canal  purposes.  The  com- 
pany asks  for  a  seventy-five-year  grant  and  for  permission  to  construct 
a  series  of  fourteen  dams  between  Des  Moines  and  Keokuk.  The  pro- 
posed work  would  involve  an  expenditure  of  about  $7,000,000  and 
would  make  the  stream  available  for  purposes  of  navigation,  save  that 
It  would  be  necessary  to  construct  ■■.^n.ils  about  the  dams.  The  com- 
pany does  not  propose  to  build  the  ca-iah,  leaving  this  to  be  iane  by  the 


government  when  it  gets  ready  to  utilize  the  stream  for  navigation 
purposes.     It  is  estimated  that  25,000  hp  can  be  developed. 

GLIDDEN,  lA. — The  Council  has  awarded  the  contract  for  the  con- 
struction of  the  power  house  for  the  proposed  municipal  electric-light 
plant,  to  cost  about  $1,700. 

HAMPTON,  IA.-The  Commercial  Club  has  adopted  a  resolution 
recommending  the  purchase  of  the  Hampton  Electric  Light  &  Power 
Company  by  the  city.  The  proposed  plan  will  involve  an  expenditure 
of  about  $30,000.  The  proposition  will  probably  be  submitted  to  a 
vote  of  the  people. 

HITEMAN,  lA. — The  Independent  Order  of  Odd  Fellows  Lodge  has 
passed  a  resolution  to  install  a  power  plant  and  will  supply  electricity  to 
residents  desiring  it. 

JEWELL,  I.A. — A  petition  has  been  preparea  by  the  residents  of  the 
city  which  will  be  presented  to  the  City  Council  asking  that  a  special 
election  be  called  to  vote  on  the  proposition  to  issue  bonds  for  the  con- 
struction of  a  municipal  electric  light  and  power  plant  in  Jewell. 

l.EGRAND,  lA. — The  installation  of  an  electric-light  plant  in  Legrand 
is  reported  to  be  under  consideration. 

MOUNT  PLEASANT,  IA.-The  Iowa  Power  Company,  which  operates 
a  hydroelectric  power  plant  at  Oakland,  has  submitted  a  proposition 
offering  to  furnish  the  city  with  energy  to  operate  the  municipal  electric 
plant  at  the  rate  of  2.7  cents  per  kw-hour  for  a  period  of  ten  years.  The 
Council  some  time  ago  rejected  an  offer  made  by  the  company  to  supply 
the  service  at  3  cents  per  kw-hour  for  the  first  five  years  and  2.5  cents 
per  kw-hour  for  the  second  five  years. 

OAKLAND,  lA. — The  Iowa  Power  Company  has  submitted  a  proposi- 
tion  to  the   Council   offering  to   supply  electricity   to   light   the  city. 

OSKALOOSA,  lA.— Plans  are  being  prepared  by  the  Oskaloosa  Trac- 
tion &  Light  Company  for  the  erection  of  an  electric  transmission  line 
from   Oskaloosa  to   New  Sharon,   a  distance   of  about    12  miles. 

SLATER,  lA. — It  is  reported  that  a  committee  has  been  appointed  to 
make  investigations  pertaining  to  the  installation  of  an  ornamental  street- 
lighting  system. 

VILLISCA,  lA. — The  proposition  to  grant  a  franchise  to  the  Lee 
Electric  Light  Company,  of  Clarinda.  la.,  to  erect  an  electric-light  and 
power  plant  in  Villisca  will  probably  be  submitted  to  a  vote  of  the 
people.  Rufus  E.  Lee,  of  Clarinda,  is  secretary  and  manager  of  the 
company. 

HUTCHINSON,  KAN. — Extensive  improvements  are  contemplated  by 
the  Santa  Fe  Railway  Company  in  East  Hutchinson,  which  will  involve 
an  expenditure  of  about  $250,000  and  include  a  round  house,  machine 
shop,   power   house,    etc. 

KANSAS  CITY,  KAN.— The  contract  for  furnishing  materials  for  and 
erecting  upon  foundations  furnished  by  the  city  an  arc-lamp  equip- 
ment and  furnishing  450  arc  lamps  has  been  awarded  to  the  Stave 
Electrical    Company,    of    Chicago,   111.,   for   $22,212. 

LEAVENWORTH,  KAN.— Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C,  until 
Dec.  22  for  installing  electric  wiring  and  a  conduit  system  including 
lamps  in  the  government  building  in  Leavenworth.  Kan. 

McCUNE,  KAN.— The  installation  of  an  electric-light  plant  in  McCune 
is  reported  to  be  under  consideration. 

CADIZ,  KY.— Alexander  Brothers,  of  Cadiz.  Ky..  who  were  recently 
granted  a  franchise  to  install  an  electric-light  plant  in  this  town,  will, 
it  is  understood,  soon  begin  work  on  it.  The  plant  will  be  operated  in 
connection  with  their  ice  factory. 

FALMOUTH,  KY. — The  Council,  it  is  reported,  has  engaged  Anderson 
&  Frankel,  of  Lexington,  Ky.,  engineers,  to  take  charge  of  the  engineering 
work  in  connection  with  the  proposed  electric-light  plant,  for  which  bonds 
to  the  amount  of  $7,500  were  recently  voted,  N.  C.  Ridgeway  is  Mayor. 
LOUISVILLE,  KY.— It  is  reported  that  surveys  are  being  made  by 
H.  M.  Byllesby  &  Company,  of  Chicago,  111.,  at  Cumberland  Falls,  in 
Whitley  County,  about  110  miles  from  Louisville,  Ky.,  with  a  view  of 
establishing  a  hydroelectric  power  plant  to  supply  electricity  in  Louis- 
ville and  other  cities. 

LOUISVILLE,  KY.— Bids  will  be  received  by  the  Commissioners  of 
Hospital,  312  Columbia  Building,  Louisville,  Ky.,  until  Jan.  4  for  erection 
of  the  Louisville  Public  Hospital,  to  cost  about  $900,000.  Bids  will  be 
received  for  the  construction  of  building  complete;  also  for  complete 
mechanical  equipment,  including  electric  work,  power-plant  machinery, 
heating,  ventilating,  elevators,  laundry  machinery,  sterilizing  apparatus, 
gas  piping,  etc.  Plans  and  specifications  can  be  seen  at  the  oflice  of  the 
Commissioners  of  Hospital  or  at  the  oflice  of  D.  X.  Murphy  &  Brother, 
of  Louisville,  Ky.,  architects.     John  H.  Leathers  is  chairman. 

UNIONTOWN,  KY.— The  Home  Lighting  Company,  it  is  reported,  is 
planning  to  remodel  its  electric-light  plant.  The  company  is  erecting  a 
new  building  and  will  install  two  12S-hp  boilers,  generators  and  other 
machinery.     G.  W.  Clements  is  manager. 

WHITESBURG,  KY.— Plans  have  been  completed  by  D.  C.  MuUins 
&  Son.  of  Partridge,  Ky.,  for  the  installation  of  an  electric  light  and 
power  plant  in  Whitesburg,  work  on  which  will  begin  at   once. 

LAFAYETTE,  L.A. — ^The  City  Council  is  considering  the  question  of 
issuing  bonds  to  the  amount  of  $50,000,  the  proceeds  to  be  used  for 
improvements  and  extensions  to  the  municipal  electric-light  plant  and 
wntt .--works  system. 
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RAYVILLE,  LA.— It  is  reported  that  the  Council  has  cngagi-d  W.  H. 
Wright  to  prepare  plans  for  an  electric-light  plant. 

PORTLAND,  MAIN'E. — Arrangements  are  being  made  by  the  Port- 
land Light  &  Power  Company  (or  the  construction  of  a  substation,  to 
be  located  on  Hooper  Street,  between  Sewall  and  Davis  Streets,  for 
distributing  electric  enerny  received  from  the  hydroelectric  plants  at 
Bonny  Eagle,  West  Buxton  and  North  Gorham  stations.  The  building 
will  cost  $40,000  and  the  initial  equipment  $60,000.  Later  the  equip- 
ment will  be  duplicated,  m,nking  the  total  cost  of  the  station  $160,000. 

FREDERICK,  MD. — Plans  are  being  considered  by  parties  who  con- 
trol the  electric-railway  properties  and  electric-power  plants  in  Hagers- 
town  and  Frederick  for  securing  electric  energy  from  the  large  electric 
plant  in  Millvillc,  on  the  Shenandoah  River,  above  Harper's  Ferry,  W. 
Va.,  for  operating  the  electric-railway  systems  and  for  lamps  and  motors 
throughout  the  territory  in  which  they  operate.  Electricity  will  be 
distributed  by  the  Frederick  Gas  &  Electric  Company,  which  is  con- 
trolled by  the  Frederick  Railroad  Company. 

BOSTON,  MASS.— Plans  h.ivc  been  prepared  by  the  Boston  Elevated 
Railway  Company  for  the  construction  of  a  new  substation  for  the 
Maiden  terminus  of  the  proposed  elevated  railway  from  Sullivan  Square 
to  Maiden. 

CHARLTON,  MASS.— The  Webster  &  Southbridge  Gas  &  Electric 
Company,  of  Webster,  Mass.,  is  preparing  plans  for  the  extension  of  its 
commercial  lighting  system  into  the  center  of  Charlton,  Mass.  The 
company  will  soon  supply  electricity  at  the  Masonic  Home  at  Overlook 
for  lamps,  motors  and  pumping  service.  A  number  of  mills,  residences, 
etc..  which  are  at  present  supplied  with  current  by  the  local  street-railway 
system  as  a  matter  of  accommodation  only,  will  be  connected  with  the 
lighting  company's  circuits.  If  the  patronage  demands  it,  a  substation 
will  be  erected  at  Charlton. 

FALL  RIVER,  MASS.— Plans  are  being  considered  for  the  installation 
of  an  electric-light  plant  which  will  provide  electricity  for  lighting  the 
building  of  the  State  leper  colony  on  Perikese  Island,  and  to  furnish 
power  for  operating  the  wireless-telegraph  system.  The  cost  of  the 
proposed    plant    is   estimated   at   $1,200. 

FOXBORO,  MASS.— The  Norfolk  &  Bristol  Street  Railway  Company 
is  planning  to   purchase  a  250-hp   or  300-hp  boiler  for   its   power   plant. 

HOLDEN,  MASS. — An  agreement  has  been  reached  between  the 
Selectmen  of  Holden,  Mass.,  and  the  Connecticut  River  Transmission 
Company  whereby  the  town  will  be  lighted  by  electricity  to  be  supplied 
from  the  West  Boylston  substation.  About  eighty  40-watt  tungsten  street 
lamps  will  be  installed. 

HY.ANNIS,  MASS. — The  Hyannis  Lighting  Company  has  installed  its 
temporary  lighting  plant  in  the  rear  of  John  S.  Blagdon's  shop  on  Sea 
Street. 

MILFORD,  MASS. — The  Standard  Raincoat  Company  has  acquired 
the  M.  F.  Green  factory,  located  at  Northboro  and  Jefferson  Streets, 
and  will  erect  a  new  brick  power  station  in  connection  with  the 
property. 

READING.  MASS.— The  Reading  Municipal  Electric  Light  Board  has 
announced  a  reduction  in  the  price  of  electricity  for  lamps  and  heating 
service,  the  new  schedule  to  take  effect  from  Dec.  7.  The  new  rates 
are  12  cents  per  kw-hour  for  electricity  for  lamps  and  4  cents  per  kw- 
hour  for  heating.  The  old  rates  were  15  cents  per  kw-hour  for  lamps 
and  6  cents  for  heating  purposes.  The  minimum  charge  for  lamps  will 
be  $1  per  month,  except  during  May  to  August  inclusive,  when  the 
charge  will  be  50  cents  per  month.  New  rates  are  also  announced  for 
the  towns  of  Lynnfield  Center  and  North  Reading,  which  are  served  by 
the  Reading  plant.  These  communities  benefit  by  a  25  per  cent  reduction 
from  former  rales,  the  new  prices  being  15  cents  per  kw-hour  for  lamps 
and  4  cents  for  heating.  New  lines  have  been  extended  from  the  plant 
to  Wilmington,  which  will  be  ready  to  supply  electrical  service  on  Jan. 
1.  The  plant  will  also  continue  to  furnish  a  twenty-four-hour  service  to 
the  town   of  Wakefield  during  the   coming  year. 

SOUTH  DEERFIELD,  MASS.— The  Greenfield  Electric  Light  & 
Power  Company  has  purchased  the  electriclight  plant  in  South  Deer- 
field  owned  by  J.  E.  Bridges  &  Company,  and  took  possession  of  the 
plant  Dec.  1.  The  Greenfield  company  proposes  to  replace  the  present 
poles  with  heavier  ones,  using  the  same  poles  for  both  electric  and 
telephone  wires. 

WORCESTER,  MASS. — The  New  England  Corset  Company  has  pur- 
chased a  factory  building  in  Worcester  and  is  planning  to  install  a  power 
plant.     The  company  contemplates  an  expenditure  of  about  $10,000. 

GRAND  RAPIDS,  MICH— The  Eastern  Michigan  Power  Company  has 
been  granted  permits  to  erect  two  substations  in  Grand  .Rapids,  one  to  be 
located  on  Hall  Street  and  the  other  on  Wealthy  Avenue,  to  cost  $1,100 
each. 

HARTFORD,  MICH. — Anderson  Brothers,  owners  of  the  local  electric- 
light  plant,  will  probably  apply  for  a  franchise  in  Hartford,  which  may 
be  submitted  to  the  voters  at  the  election  next  spring.  It  is  proposed 
to  make  important  improvements  to  the  power  plant,  located  at  the 
Anderson  mill,  1  mile  north  of  the  village,  which  will  provide  for  a 
twenty-four-hour  service.  The  firm  is  at  present  operating  in  Hart- 
ford practically  without  a  franchise  and  has  been  doing  so  since  the 
esublishment   of  the  plant  thirteen  years  ago. 

HASTINGS,  MICH. — Plans  are  being  considered  for  the  construc- 
tion of  a  dam  8  ft.   high  in  the  Thomapple  River  above  the  city.     This 


improvement,   it   is   said,    would   increase   the    water.power   by   at   least   800 
hp. 

J.\CKSON,  MICH. — The  Commonwealth  Power  Company  has  ap- 
plied to  the  State  Railroad  Commission  for  permission  to  issue  $1,860,- 
000  in  bonds,  of  which  the  proceeds  are  to  be  used  for  improvements 
and  extensions  to  the  following  plants:  For  the  Saginaw  Power  Com- 
pany, $90,000;  Bay  City  Power  Company,  $27,000;  Pontiac  Power  Com- 
pany, $36,000;  Flint  Power  Company,  $54,000;  Commonwealth  Power 
Company,  Jackson,  $72,000:  Grand  RapidsMuskegon  Power  Company, 
$450,000;  Consumers'  Power  Company,  of  Owosso,  $36,000,  and  $1,080,- 
000  to  refund  a  bond  issue  of  the  Grand  Rapids  Edison  Company  due 
in  1916,  and  $15,000  to  refund  an  issue  of  the  Lowell  water  plant  due 
in    the   near    future. 

KAL.\MAZOO,  MICH.— The  special  lighting  committee  of  the  City 
Council  has  asked  the  city  engineer  to  prepare  estimates  of  the  cost 
of  erecting  ornamental  lamp-posts  on  Burdick  Street  from  the  Michigan 
Central  tracks  to  Lovell  Street,  on  Rose  Street  for  the  same  distance, 
on  Main  Street  from  the  Lake  Shore  tracks  to  West  Street,  on  South 
Street  from  Portage  to  Park  Street,  on  the  streets  around  Bronson  Park, 
on  Water  Street  from  Rose  to  Edwards  Street,  on  Edwards  Street  from 
Water  to  Alain  Street,  and  on  Kalamazoo  Avenue  from  Rose  to  Burdick 
Street. 

MENDON,  MICH.— It  is  reported  that  Seiver  Brothers,  of  Burr 
Oak,  Mich.,  have  submitted  a  proposition  to  the  Council  offering  to 
purchase  the  municipal  electric-light  plant  and  equipment,  including 
Parkville  dam,  for  $11,085,  provided  the  town  of  Mendon  will  grant 
them  a  thirty-year  franchise  and  a  contract  to  light  the  town  for  a 
period  of  ten  years.  They  agree  to  sell  the  plant  to  the  town  at  the 
expiration  of  the  franchise  at  a  price  to  be  agreed  upon  by  experts. 
The  town  purchased  the  Parkville  property  in  1908,  for  which  $10,000 
was  appropriated.  It  was  proposed  to  utilize  the  power  to  operate  the 
municipal  electric  plant,  but  the  appropriation  was  not  sufficient  to 
carry  out  the  project. 

MENOMINEE,  .MICH.- The  Menominee  &  Marinette  Light  &  Traction 
Company  has  awarded  the,  contract  for  the  installation  of  the  new  gene- 
rator at  its  plant  in  Ingalls  to-  the  General  Electric  Company.  The  Day- 
ton Globe  Iron  Works,  of  Dayton,  Ohio,  secured  the  contract  for  the 
waterwheel.  Contract  for  transformer  and  switchboard  apparatus  was 
awarded  to  the  Westinghouse  Electric  &  Manufacturing  Company.  The 
improvements  to  the  plant  will  involve  an  expenditure  of  about  $25,000. 

STEVENSVILLE,  MICH.— Plans  are  being  considered  for  the  in- 
stallation of  an  electric-light  system  in  Stevensville.  .Mr.  .Mmes,  of  St. 
Joseph,  is  interested  in  the  project. 

RED  WING,  MINN.— The  Red  Wing  Gas  Light  &  Power  Company  is 
reported  to  have  been  asked  to  submit  a  proposition  for  lighting  the 
streets  of  the  city  under  a  new  contract,  including  cluster  lamps. 

ROCHESTER,  MINN.— It  is  reported  that  J.  H.  Sonntag  and  O.  C. 
Decker  are  negotiating  for  the  purchase  of  the  municipal  electric-light 
plant.  Mr.  Decker  is  president  of  the  Rochester  Light,  Heat  &  Power 
Company. 

TWO  HARBORS,  MINN.— Sealed  bids  will  be  received  by  Aug. 
Omtvedt,  city  clerk.  Two  Harbors,  Minn.,  until  Dec.  19  for  furnishing 
and  installing  in  the  municipal  water  and  light  plant  one  300-kw,  60- 
cycle,  single-phase  or  two-phase  electric  generating  unit.  Proposals  will 
be  considered  for  a  direct-connected  engine  and  generator,  also  for  a  belt- 
driven  unit,  the  engine  to  be  condensing  without  condenser.  Plans 
and  specifications  are  on  file  in  the  office  of  the  city  clerk. 

VIRGINIA,  MINN. — The  City  Council  has  decided  to  engage  Burns 
&  McDonnell,  of  Kansas  City,  Mo.,  to  make  an  appraisal  of  the  elec- 
tric and  water  plants  of  the  Virginia  Electric  &  Water  Company,  which 
is  to  be  taken  over  by  the  city.  The  Council  will  appoint  a  committee 
of  five  to  recommend  to  the  judges  of  the  district  court  the  names  of 
the   freeholders   as   appraisers   in    condemnation    proceedings. 

WATER\ILLE,  MINN— The  City  Council  has  granted  the  Con- 
sumers' Power  Company,  of  Mankato.  Minn.,  a  franchise  to  construct 
and  operate  an  electric-light  plant  in  Waterville. 

WINONA.  MINN. — The  Twentieth  Century  Transportation  Company 
is  planning  to  build  power  houses  at  Lancaster,  Wis.,  and  Watertown, 
S.  D.,  in  the  spring  to  supply  electricity  to  operate  its  proposed  railway. 

RICHTON,  MISS.— The  Richton  Light  &  Power  Company,  it  is  said, 
is  planning  to  build  a  new  power  house. 

GRANDVIEW,  MO. — It  is  reported  that  the  installation  of  water- 
works, sewer  and  lighting  systems  in  Grandview  is  under  consideration. 
J.  E.  Fred  is  said  to  be  interested  in  the  project. 

KING  CITY,  MO. — .Vt  an  election  held  recently  the  proposition  to  issue 
bonds  for  the  installation  of  a  municipal  electric-light  plant  is  reported  to 
have  been  carried. 

ST.  LOUIS,  MO. — Application  has  been  made  to  the  St.  Louis  County 
Court  for  a  fifty-year  franchise  by  David  P.  Leahy,  Richard  P.  Baldwin 
and  Philip  .\.  Smith  to  erect  transmission  lines  through  St.  Ferdinand 
and  Central  Townships.  It  is  proposed  to  erect  a  power  plant  in  Jen- 
nings for  the  purpose  of  supplying  electricity  in  different  parts  of  the 
country. 

TRENTON,  MO. — The  controlling  interest  of  the  Citizens'  Gas  & 
Electric  Company,  of  Trenton,  Mo.,  has  been  acquired  by  Burdette  L. 
Browne,  of  Pontiac,  Mich.,  who,  it  is  said,  will  make  extensive  im- 
provements   to   the   plant. 
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ri  riK.  M' i\T.  — Pl;ins  arc  being  considered  to  equip  the  railway 
sj,  Anaiomia  &  Pacific  Railway  Company  for  electrical 

o'p<  of  which  is  estimated  at  about  $1,000,000.     The  sys- 

itu.  y   the  Anaconda   Copper   Mining   Company. 

LEWISTON,  MONT.— The  Mountain  States  Telephone  &  Telegraph 
Company  has  acquired  the  plant  and  holdings  of  the  Mutual  Telephone 
Company,  of  Lewiston.  Mont.,  for  SI 50,000.  M.iny  improvements  will  be 
made  to  the  system  and  a  new  exchange  built.  The  Mountain  States 
company  will  soon  begin  work  on  the  erection  of  a  telephone  line  from 
Judith  Gap  to  Broadview,  Mont.,  a  distance  of  100  miles.  District 
Manager  Owens,  of  Billings,  Mont.,  will  have  charge  of  the  work. 

OM.\HA.  NEB. — ^The  contract  for  furnishing  and  installing  lighting 
fixtures  for  the  new  county  building  has  been  awarded  to  Hayden 
Brothers    at    $25,000. 

OMAHA,  NEB.— Plans  arc  being  considered  by  the  Nebraska  Trans- 
portation Company  lor  the  construction  of  a  new  power  plant  at  Elk 
City.     The  proposed  plant   will  have  an   output  of  21,000  hp. 

ST.\NTl)N,  NEB. — The  City  Council  has  decided  to  make  extensions 
and  improvements  to  the  municipal  electric  plant,  including  the  erection 
of  an  addition  to  the  present  power  house  and  the  installation  of  a 
100-hp  steam  engine  and  125-hp  boiler  and  new  generator.  The  gas  en- 
gine now  in  use  will  be  held  for  use  in  emergencies.  C.  A.  Hickman, 
consulting  engineer,  is  in  charge  of  the  engineering  work. 

WINNEMUCCA,  NE\'. — Plans  are  being  considered  by  the  Continental 
Lake  Irrigation  Company  for  the  erection  of  a  telephone  line  from  Wild 
Horse,  Ore.,  to  Winnemucca.     E.  B.  Hill  is  manager. 

.\N  DOVER,  N,  J. — The  electric-light  plant  owned  by  Samuel  S.  Willis 
was  destroyed  by  fire  on  Dec.  7,  causing  a  loss  of  about  $14,000.  It  is 
undcrstuod  that  the  plant  will  not  be  rebuilt. 

FINDERNE,  N.  J.— The  H.  W.  Johns-Manville  Company,  manufac- 
turer of  asbestos  and  roofing  products,  is  reported  to  have  acquired 
about  290  acres  in  Finderne.  N.  J.,  where  it  proposes  to  build  factory 
buildings  and  about  200  houses  for  its  employees.  It  is  understood  that 
the  company  will  merge  its  three  factories  now  located  in  South  Brook- 
lyn and  Newark  under  one  roof.  The  cost  of  the  enterprise  is  esti- 
mated at  about  $2,000,000  and  will  include  a  power  plant  costing  about 
$200,000.  The  executive  offices  of  the  company  are  located  at  100 
William   Siveet,  New  York,  N.  Y. 

FREEHOLD,  N.  J. — The  Manalapan  Light  Company  has  been  re- 
organized under  the  name  of  the  Monmouth  Light  Company,  with 
Nelson  B.  Hazeltine.  of  Philadelphia,  Pa.,  president.  The  power  plant 
is  located  at  Englishtown.  The  new  company  proposes  to  increase  the 
output  of  the  plant  and  extend   its  transmission  lines. 

ROSWELL.  N.  M.— The  Roswell  Gas  &  Electric  Company  will  soon 
complete  the  installation  of  its  new  power  plant  and  the  erection  of  its 
transmission  system  to  the  farms  in  this  section.  The  transmission  lines 
aggregate  about  80  miles  of  cable  and  will  furnish  electricity  to  operate 
many  irrigating  pumping  plants.  The  cost  of  the  plant  complete  will 
be  about  $350,000. 

S.\NTA  RITA,  N.  M. — The  Chino  Copper  Company  has  begun  work 
on  the  installation  of  a  large  central  electric-power  plant  at  its  mines. 

ALBANY,  N.  Y. — It  is  reported  that  the  Municipal  Gas  Company 
contemplates    increasing    its   capital    stock    from    $2,000,000    to    $6,250,000. 

BUFF.\LO,  N.  v.— Orders  have  been  placed  by  the  Buffalo,  Roches- 
ter &  Pittsburgh  Railroad  Company  with  the  Western  Electric  Com- 
pany for  telephone  equipment  for  train  dispatching  over  two  divisions 
of  its  system.  One  of  these  will  extend  from  Rochester,  N.  Y.,  to 
East  Salamanca,  N.  Y.,  a  distance  of  1 10  miles,  and  the  other  from 
Buffalo,   N.   Y.,  to  East   Salamanca,   a  distance  of  bout   65   miles. 

EASTPORT,  N.  Y.— The  Southampton  Town  Board  has  granted  the 
application  of  the  residents  of  Eastport  to  establish  a  lighting  district. 
A  contract  has  been  closed  with  the  East  Patchogue  Electric  Light  Com- 
pany to  supply  electricity  for  the  service. 

ITH.AC.A,  N.  Y. — .\  committee  has  been  appointed  by  the  Business 
Men's  .\ssociation  to  investigate  the  cost  of  installing  an  ornamental 
street-lighting  system  in   Ithaca. 

KEESEVILLE,  N.  V.— The  Public  Service  Commission,  Second  Dis- 
trict, has  authorized  the  Kee?evi]le  Electric  Company  to  execute  a  mort- 
gage on  its  property  for  $500,000.  The  company  is  also  authorized  to 
issue  $70,000  in  bonds,  of  which  the  proceeds  of  $30,000  are  to  be 
used  to  take  up  existing  bonds  at  par,  and  the  remaining  $40,000  for  the 
construction  of  a  transmission  line  to  -Ausable  Forks  from  Ausable 
Chasm  and  local  lines  in  .\usable  Forks,  and  for  electrical  equipment 
and  improvements  to  its  power  house. 

NEW  YORK,  N.  Y.— Bids  will  be  received  by  the  Department  of 
Public  Charities  until  Dec.  21  as  follows:  (1)  For  furnishing  materials 
and  labor  for  underground-conduit  system,  transformer  vault,  electric 
elevator  and  other  work  in  the  metropolitan  hospital  district;  (2)  for 
complete  electric  wiring  and  fixtures  for  infirmary  dining-room  and 
kitchen,  female  tuberculosis  building  and  sun  tents,  solarium  pavilions 
Nos.  1  to  5,  superintendent's  residence,  carpenter  shop,  coffin  shop, 
stable,  power  house  and  laundry  building  for  metropolitan  hospital  dis- 
trict; (3)  for  complete  electric  wiring  and  fixtures  for  new  Roman 
Catholic  church,  male  infirmary  and  sun  tents,  and  electric  motors  for 
laundrj-  for  metropolitan  hospital  district;  (4)  for  furnishing  labor  for 
ground  wire  and  labor  and  materials  for  grounding  system,  lightning 
arresters     and     automatic     switches     for     inctrnn.-.IiMn     hospital     district. 


Blank  forms  and  further  information  may  be  obtained  at  the  office  of 
Frank  Sutton,  consulting  engineer,  80  Broadway,  New  York.  N.  Y.. 
where  plans  and  specifications  may  be  seen.  Michael  J.  Drummond  is 
commissioner. 

RICHFIELD  SPRINGS,  N.  Y.— The  Public  Service  Commission  has 
authorized  the  Richtield  Springs  Utility  Company  to  purchase  the  plant 
and  distributing  system  of  the  Richfield  Springs  Electric  Light  S-  Power 
Company  and  to  increase  its  capital  stock  to  $20,000.  The  company  is 
also  authorized  to  execute  a  mortgage  upon  all  its  properly  and  fran- 
chises to  secure  an  authorized  issue  of  $100,000  in  bonds.  The  commis- 
sion has  given  the  company  authority  to  issue  capital  stock  to  the  amount 
of  $13,600  and  bonds  to  the  amount  of  $34,000,  to  be  sold  at  not  less 
than  85,  the  proceeds  to  be  used  for  the  purchase  of  properties  at  Richfield 
Springs  and  the  rehabilitation  of  same. 

ROCHESTER,  N.  Y. — The  Rochester  Railway  &  Light  Company  is 
planning  to  erect  a  transmission  line  from  the  Float  Bridge  power  house 
to  Webster  to  connect  with  the  lines  of  the  Sodus  Gas  &  Electric  Light 
Company. 

ROCHESTER,  N.  Y. — Plans  have  been  completed  for  the  erection  of  a 
transmission  line  to  tap  the  system  of  the  Rochester  Railway  &  Lighting 
Company  in  Plymouth  .Avenue  to  supply  electricity  to  the  lola  Sana- 
torium. In  addition  to  providing  energy  for  lamps  and  motors,  elec- 
tricity will  be  used  for  charging  the  air  with  ozone  in  several  of  the 
hospital  wards.     The  transmission  line  will  be  3   miles  long. 

UTICA,  N.  Y. — The  Board  of  Contract  and  Supply  has  directed 
Stuart  F.  Day,  secretary,  to  advertise  for  bids  for  lighting  the  streets 
of  the  city  for  a  period  of  one,  three  and  five  years,  according  to  speci- 
fications filed  with  the  city  engineer  and  commissioner  of  public  works. 
Bids   will   be   received   until    Dec.    13. 

UTICA,  N.  Y. — Preparations  are  being  made  by  the  Utica  Gas  & 
Electric  Company  for  the  erection  of  a  transmission  line  from  its  plant 
at  Trenton  Falls  direct  to  Rome  to  supply  that  city  with  electricity. 
Under  the  new  arrangements  it  will  be  possible  to  furnish  energy  both  to 
Rome  and  Utica  over  either  of  the  two  transmission  lines.  Surveys  have 
been   made   for   the   new   line. 

CINCINNATI,  OHIO.— The  City  Council  has  notified  the  director 
of  service  to  instruct  the  Union  Gas  &  Electric  Company  to  extend 
its  transmission  lines  and  install  the  new  type  of  street  lamps  on  Read- 
ing Road,  from  McMillan  to  Paddock  Road;  on  Madison  Road,  from 
Observatory  Avenue  to  Williams  Avenue,  and  from  the  east  corpora- 
tion line  of  Oakley  to  Deerfield  Road:  on  Montgomery  Road,  from 
Blair  .Avenue  to  the  Norfolk  &  Western  Railroad:  on  Ohio  Pike,  from 
Beechmont  Avenue  to  Mount  Washington,  and  on  Hillside  .-Xvenue.  from 
-Anderson's  Ferry  Road   to  the  corporation  line. 

CLEVELAxnD,  OHIO.— The  Cleveland  Electric  Illuminating  Company 
ha?  applied  to  the  City  Council  for  a  franchise  to  extend  its  hot-water 
and  steam-heating  system  in  the  downtown  section  of  the  city  in  the 
vicinity  of  Euclid  Avenue  and  East  Fifty-fifth   Street. 

IRONTON,  OHIO.— Plans  are  being  considered  for  the  consolidation 
of  the  electric  operating  companies  under  the  name  of  the  Ironton  Elec- 
tric Company.  Application  has  been  made  to  the  Public  Service  Com- 
mission for  permission  to  take  over  the  property  of  the  Ohio  Valley 
Electric  Railway  Company  and  for  approval  of  an  issue  of  additional 
securities   to   consummate   the   deal. 

LET.VRT  F.\LLS,  OHIO. — A  company  has  been  formed  with  a  capi- 
tal stock  of  $3,000,000,  which  will  eventually  be  raised  to  $15,000,000,  for 
the  purpose  of  building  a  dam  across  the  Ohio  River  at  Letart  Falls, 
in  Meigs  County,  and  the  construction  of  a  large  power  plant  to  supply 
electricity  for  all  towns  in  southern  Ohio,  including  Cincinnati  and 
Columbus.  The  company,  it  is  said,  proposes  to  construct  a  series  of 
locks  in  the  river  that  will  make  the  river  navigable.  James  M.  Ashley, 
of  Toledo,  Ohio,  has  been  elected  president  of  the  company.  The  office 
of  the  company  will  be  located  at  165  Broadway,  New  York,  N.  Y. 

LIMA,  OHIO.— A  franchise  has  been  granted  to  W.  Kesley 
Schocpf.  president  of  the  Ohio  Electric  Railway  Company,  for  the  ex- 
tension of  the  Fourth  Street  line  in  Lima  to  reach  the  Gramm  motor- 
car   works. 

I.YNN,  OHIO.— Plans  are  being  considered  by  the  Merchants'  Asso- 
ciation, the  Board  of  Trade  and  the  Municipal  Council  for  the  in- 
stallation of  an  ornamental  street-lighting  system  on  the  principal 
ftreets  of  the  center  of  the  city.  It  is  proposed  to  use  the  cluster 
lamp   system. 

PAINESVILLE.  OHIO.— The  city  has  decided  to  continue  to  gener- 
ate electricity  a't  the  municipal  electric  plant,  instead  of  purchasing  it 
from  the  Cleveland,  Painesville  &  Eastern  Railroad  Company.  Thr 
comp.iny  submitted  a  proposition  offering  to  supply  the  service  on  a 
sliding  scale,  ranging  from  2.5  cents  per  kilowatt  to  1.9  cents  per  kilo- 
watt for  all  energy  consumed  above  30.000  kw  per  month.  On  the 
ba«is  of  the  amount  now  used  by  the  city,  electricity  used  under  this 
offer  u.iiild  have  cost  2.27  cents  per  kilowatt.  The  new  rate  for  elec- 
tricity  to  consumers  is  to  be  7  cents  per  kw-hour. 

TOLEDO,  OHIO.— Plans  have  been  prepared  by  Schenck  &  Williams, 
architects,  for  the  large  power  building  nf  the  Toledo  Factories'  Com- 
pany, which  is  to  supply  power  and  plant  facilities  for  new  industries 
in  Toledo.  Bids  have  already  been  received  by  the  architect  for  the 
building.      Isaac  Kinsey   is   one   of   the   promoters, 

TOLEDO.  OHIO.— Estimates  have  been  submitted  by  Service 
Director    Cowell   to   the   City    Council   of   the   cost   for   the   inst.-illation    of 
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a  bigk-pressurc  pumping  station  provided  with  such  equipment  that  in 
the  future  it  will  be  possible  to  use  it  to  generate  electricity.  The  cost 
of  the  plant  is  estimated  at  $314,000,  exclusive  of  the  site,  which  will 
cost  $23,000  additional.  The  report  also  recommends  the  employment 
ot  a  designing  engineer  to  prepare  detail  plans  for  the  station.  Ac- 
cording to  tentative  plans,  which  have  been  approved  by  the  Board  of 
Control  and  the  water-works  superintendent,  the  station  for  the  present 
will  maintain  a  capacity  of  4800  gal.  per  minute.  Its  maximum  capacity 
will  be  9600  gal.   per  minute.     Gas-engine  equipment   is  recommended. 

HOBART.  OKLA.— The  plant  and  holdings  of  the  Hobart  Light  a 
Power  Company  were  sold  Nov.  28  to  W.  S-  Hiff,  of  Denver,  Col.,  at  a 
foreclosure  sale,   for  $85,500. 

SULPHUR,  OKL.\. — The  Rapid  Transit  Interurban  Company,  It  is  re- 
ported, is  considering  plans  for  the  installation  of  a  power  plant  to  sup- 
ply electricity  for  operating  its  railway  and  for  lamps  and  motors  to 
residents  along  the  route.  J.  W.  Saxon,  of  Tecumseh,  Okla.,  is  presi- 
dent of  the  company,  and  Edgar  M.  Graham,  of  Muskogee,  Okla.,  chiet 
engineer. 

BEND,  ORE. — Plans  arc  being  considered  by  the  Bend  Water,  Light 
&  Power  Company  for  the  installation  of  new  magnetite  arc  lamps  in 
certain  sections  of  the  city. 

LA  GRANDE,  ORE. — Plans  are  being  considered  by  the  Eastern  Ore- 
gon Light  &  Power  Company,  of  Baker  City,  Ore.,  for  the  installation 
of  electric  pumping  machinery  in  the  Grand  Ronde  district. 

P.ANAMA. — Sealed  proposals  will  be  received  at  the  office  of  the  gen- 
eral purchasing  officer,  Isthmian  Canal  Commission,  Washington,  D.  C, 
until  Jan.  6  for  furnishing  miscellaneous  material  for  rack  railway  and 
miter  gates,  including  track  bonds,  flexible  and  solid  conduit  fittings,  steel 
splice  bars,  brass  pins,  sheet  asbestos  pads,  etc.  Blanks  and  general  in- 
formation relating  to  this  circular  may  be  obtained  at  the  above  office 
or  the  offices  of  the  assistant  purchasing  agents,  24  State  Street,  New 
York,  N.  Y.;  614  Whitney-Central  Building,  New  Orleans,  La.,  and  1086 
North  I'oint  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is  general 
purchasing  officer. 

PHILADELPHIA,  PA.— The  Philadelphia  Electric  Company  has  an- 
nounced a  reduction  in  its  price  of  electricity  for  lamps  from  15  cents  to 
12  cents  per  kw-hour  in  the  central  business  district  of  the  city,  to  take 
«ffect  from  Jan.    1,   1912. 

READING,  P.A. — Notice  has  been  tiled  with  the  State  Department  of 
the  sale  of  seven  electric  companies  operating  in  Berks  County,  recently 
chartered,  each  with  a  capital  stock  of  $5,000,  to  the  Metropolitan  Elec- 
tric Company,  of  Reading,  Pa. 

PRO\IDENCE,  R.  I. — Radical  changes  in  the  lighting  system  are 
'  recommended  in  the  report  submitted  to  the  City  Council  by  Prof.  Will- 
iam D.  Marks,  illuminating  engineer,  engaged  by  the  Council  to  investi- 
gate the  city's  lighting  franchise  and  lighting  system.  .\mong  the 
recommendations  made  in  the  report  are:  The  substitution  of  60-cp 
tungsten  lamps  for  the  32-cp  tungstens  now  in  use;  locating  about  1000 
6.6-amp  magnetite  arc  lamps  on  streets  where  there  are  no  trees;  removal 
of  arc  lamps  from  tree-shaded  streets;  removal  of  arc  lamps  from  high 
poles  where  they  are  shaded  by  foliage  and  the  substitution  of  incan- 
descent lamps,  to  be  placed  on  iron  or  wooden  posts  in  residential  sec- 
tions; the  introduction  of  the  6.6-3mp  direct-current  system;  the  use  of 
newer  forms  of  flaming-arc  lamps  with  10-amp  current  for  open  spaces 
demanding  brilliant  illumination;  the  spectacular  and  brilliant  illumination 
of  Exchange  Place  for  the  purpose  of  testing  the  public  demand  for  such 
illumination;  cutting  down  the  number  of  incandescent  lamps  on  the 
bridges  and  substituting  magnetite  arc  lamps  at  each  end  of  each  bridge 
draw,  with  the  centers  of  each  draw  lighted  by  a  pair  of  large  tungsten 
lamps  of  350  cp  each;  a  change  in  the  system  of  commergial-rate  charges 
based  on  the  quantity  consumed,  regardless  of  the  capacity  or  time  of  use 
of  private  installations  of  connected  light  or  power,  to  the  method  of 
charge  based  on  the  hours  of  use,  and  the  appointment  of  a  municipal 
illuminating   engineer. 

le    received    by    M.    T.    Woods,    city 
*  to  connect  the  main   to  the   power 


-Bids 
18   for    6- 


MOBRIHGE. 

auditor,   until   Dec. 

house  and  return. 

MOUNT  VERNON,  S.  D. — Plans  are  being  considered  for  the  in- 
stallation of  a  new  electric-lighting  system  in   Mount  Vernon. 

GLEASON.  TENN. — The  Gleason  Water  Company,  it  is  said,  is  con- 
templating the  installation  of  an  electric-light  plant  in  Gleason.  Equip- 
ment for  the  plant  will  be  purchased  at  once.  The  company  has  increased 
its  capital  stock  from  $3,500  to  $7,000.     Dr.  J.  C.  Ammons  is  secretary. 

JACKSON,  TENN. — Preparations  are  being  made  by  the  Jackson  Rail- 
way &  Light  Company  for  extensions  and  improvements  to  its  system, 
which  will  involve  an  expenditure  of  about  $30,000.  .X  contract  has 
been  awarded  to  the  .MlisChalmers  Company,  of  Milwaukee,  Wis.,  for 
the  installation  of  a  1000-kw  generator.  John  Windom  is  superin- 
tendent. 

P.^RKSVILLE,  TENN.— The  Eastern  Tennessee  Power  Company, 
which  is  completing  a  hydroelectric  project  on  the  Ocoee  River,  near 
Parksville,  Tenn..  is  reported  to  be  considering  the  construction  of  an- 
other dam  farther  up  the  river,  which  will  increase  the  available  power  to 
60,000  hp. 

GRAND  SALINE,  TEX.— The  local  electric-light  plant  was  recently 
destroyed  by  fire,  causing  a  loss  of  about  $5,000.  It  is  understood  that 
the  plant  will  be   rebuilt. 


LONE  0.\K,  TEX. — It  is  reported  that  a  franchise  has  been  granted  to 
W.  J.  and  J.  C.  Ross  and  J.  R.  Simpson,  all  of  Kaufman,  Tex.,  to  con- 
struct and  operate  an  electric-light  plant  and  water-works  system  in  Lone 
Oak.  The  cost  of  the  equipment  is  estimated  at  $10,000,  for  which  orders 
have  already  been  placed. 

SLATON,  TEX.— The  Commercial  Club  is  promoting  the  installation 
of  an  electric-light  plant  in  Slaton.  It  is  also  making  arrangements  for 
the  establishment  of  an   ice  factory. 

GREEN  RIVER,  UTAH.— Negotiations  are  under  way  by  Twin  Falls, 
Idaho,  capitalists  for  using  the  surplus  water-power  at  the  plant  of  the 
Green  River  Irrigation  Company,  where  450  hp  goes  to  waste  after  the 
water  is  distributed  over  5000  acres  by  this  system.  It  is  proposed  to 
utilize  the  power  to  generate  electricity  which  will  be  distributed  through- 
out the  entire  valley,  as  well  as  to  furnish  electricity  for  lamps  and 
motors  in  this  city.     Eventually  a  waterworks  system  will  be  established. 

SALT  L.\KE  CITY,  UTAH.— A  permit  has, been  taken  out  by  the 
Auerbach  Company  to  build  a  large  power  plant  to  be  used  in  connection 
with  its  new  department  store  on   East  Second  Street. 

RUTL.\ND,  VT.— The  Clarendon  Power  Company  has  applied  to  the 
Public  Service  Commission  for  permission  to  increase  its  common  stock, 
preferred  stock  and  its  bond  issue  to  $1,000,000  each,  in  order  to  provide 
sufficient  funds  to  develop  a  hydroelectric  power  plant  to  furnish  elec- 
tricity to  adjacent  towns  in  Rutland  County. 

ATTALIA,  W.\SH. — Negotiations  have  been  completed  by  the  Pacific 
Power  &  Light  Company  for  right-of-way  for  its  proposed  main  trans- 
mission line  to  the  transformer  station  in  Attalia,  also  for  its  line  to 
Wallula,  3  miles  distant,  where  the  company  proposes  to  supply  elec- 
tricity  for  lamps  and  motors. 

CONCONULLY,  WASH.— The  Reclamation  Service  is  reported  to  be 
preparing  plans  for  the  construction  of  a  hydroelectric  power  plant  on 
the  Salmon  River,  with  an  electric  distributing  system  in  the  Okanogan 
district,   in  connection   with  its   reclamation   project   in  this  territory. 

OLYMPUS,  WASH. — Plans  are  being  considered  for  increasing  the 
generating  capacity  of  the  electric-light  plant  in  the  Young  Men's  Chris- 
tian Association  building.  It  is  understood  that  a  new  lighting  system 
will  be  installed. 

SEATTLE,  WASH. — Borings  have  been  started  in  the  Cedar  River 
Valley  preliminary  to  the  preparation  of  plans  for  the  city's  new  power 
dam  to  cost  $1,400,000.  Surveys  are  also  being  made  to  determine  the 
cost   of   constructing   a   tunnel    for   the    water-pipe   line. 

WASHTUCN.'X,  WASH. — It  is  reported  that  plans  are  being  pre- 
pared by  L.  Campbell  for  the  construction  of  a  hydroelectric  power 
plant  on  the  Adams  River  to  supply  electricity  to  operate  his  proposed 
flour-mill   plant. 

FOND  DU  LAC,  WIS. — The  Water  Works  Commission  is  contemplat- 
ing the  installation  of  an  electric  plant  to  supply  electricity  for  lightinR 
the  plant.  The  installation  of  three  additional  boilers  is  also  under 
consideration. 

FT.  D.  A.  RUSSELL,  WYO. — Proposals  will  be  received  at  the 
office  of  the  constructing  quartermaster.  Ft.  D.  A.  Russell,  Wyo., 
until  Dec.  22,  1911,  for  furnishing  and  installing  an  electric  elevator. 
Further  information  furnished  on  application  to  the  above  office.  Cap- 
tain  F.   S.    Armstrong  is  constructing  quartermaster. 

KAMLOOPS,  B.  C,  C.^N. — The  City  Council  has  passed  a  by-law  ap- 
propriating $300,000  for  the  Barrier  River  project,  which  includes  the 
following  work:  dam  and  intake,  including  pipe,  trench,  locks  and  gates 
and  terminals,  to  cost  $57,550;  power  house  and  two  1200-hp  turbines 
and  two  600-kw  generators,  $55,000;  transmission  lines,  telephones,  etc., 
45  miles,  $152,775,  and  for  \'4  miles  of  6-ft.  wood  pipe,  $29,700.  Her- 
man &  Burwell  and  Dutch  &  Maxfield,  of  Vancouver,  B.  C,  are  engi- 
neers. 

EXETER,  ONT.,  CAN. — The  Council  has  decided  to  submit  a  by- 
law to  the  ratepayers  on  the  question  of  securing  electricity  from  the 
Hydroelectric   Power   Commission    for   Exeter. 

OTTAWA,  ONT.,  CAN. — Plans  are  being  considered  by  the  City 
Council  for  improvements  to  the  street-lighting  system  in  Hintonburg, 
Mechanicsville,  Ottawa  East  and  Ottawa  South,  suburbs  of  the  city.  The 
Ottawa  Electric  Company  has  submitted  a  proposition  to  Superintendent 
Brown  offering  to  install  tungsten  lamps  in  all  the  suburbs  at  $15  each 
per  year.  There  are  at  present  151  lamps  of  small  candle-power,  aver- 
aging $8.48  each  per  year. 

STRATFORD,  ONT.,  CAN. — It  is  reported  that  plans  have  been  pre 
pared  by  the  promoters  of  the  London  &  Northwestern  Radial  Rail- 
way Company,  which  proposes  to  build  an  electric  railway  between 
London  and  Sarnia,  for  the  construction  of  a  dam  on  the  .\u  Sable 
River,  at  Rock  Glen,  in  West  Williams,  to  provide  power  to  generate 
electricity  to  operate  its  proposed  electric  railway. 

PEARSON,  CHIHUAHUA,  MEX.— Plans  are  being  considered  by  Dr. 
F.  S.  Pearson,  of  New  York.  N.  Y.,  and  associates,  who  own  the  Mexico 
Northwestern  Railroad  and  extensive  timber  interests  in  this  section,  for 
the  construction  of  an  electric  railway  lo  extend  from  Pearson  to  Colonia 
Juarez.  It  is  proposed  to  build  a  large  power  plant  to  furnish  energy 
to  operate  the  proposed  railway  and  also  to  provide  electricity  to  operate 
the  large  lumber  mills  and  other  industries  which  are  being  esUblished 
in  this  district. 
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MR.  P.  H.  MORTON,  Sand  Point,  Idaho,  has  been  appointed  man- 
ager of  the  Oregon  Power  Company,  with  headquarters  at  Albany,  Ore. 

MR.  CH.-IRLES  W.  STONE  has  been  appointed  to  succeed  the  late 
taryl  D.  Haskins  aa  manager  of  the  lighting  department  of  the  General 
tlectric    Company. 

MR.  JE.4N  BART  BALCOMB,  consulting  electrical  engineer,  lias  been 
appointed  executive  engineer  for  the  Alvord  Irrigation  Company,  with 
headquarlers   at    Alberson,    Ore. 

MR.  DAVID  FENNESSY,  formerly  manager  of  the  Parral  (Mexico) 
Power  &  Reduction  Company,  has  accepted  a  position  with  the  General 
Electric   Company  at  El   Paso,  Tex. 

MR.  HENRY  FLOY  left  for  the  South  last  week  with  a  party  of 
prominent  engineers  and  financiers  who  are  interested  in  a  large  irri- 
gation and  hydroelectric  development. 

MR.  WILLIAM  J.  NORTON,  of  the  Commonwealth  Edison  Company, 
Chicago,  has  been  appointed  secretary  of  the  rate  research  committee 
of   the  National   Electric   Light   Association. 

MR.  R.  If.  PUTZKER  has  been  appointed  manager  of  the  Pacific 
Telephone  &  Telegraph  Company,  Marysville  (Cal.)  district.  Mr.  Putzker 
was  formerly  district  manager  for  the  company  at  Santa  Cruz,  Cal. 

MR.  JOHN  S.  NICHOLL,  B.S.,  lately  with .  the  New  York  Edison 
Company  and  formerly  acting  manager  for  F.  W.  Home,  importer 
of  .-Vraerican  machinery,  Yokohama,  Japan,  has  joined  the  staff  of  Walter 
B.   Snow,  publicity  engineer,  Boston. 

MR.  SAMUEL  H.  CLUCROFT  has  resigned  as  consulting  engineer 
and  sales  manager  of  the  General  Illuminating  Company,  New  York, 
to  become  associated  with  the  sales  organization  of  the  Helios  Manu- 
facturing Company,   Philadelphia,  Pa. 

MR.  SIDNEY  G.  KOON,  M.M.E.,  has  joined  the  staff  of  Walter  E. 
Snow,  publicity  engineer,  Boston.  Mr.  Koon  was  for  four  years  editor 
of  International  Marine  Engineering  and  later  was  metallurgist  witli 
the   Tones  &  Laughlin   Steel   Company. 

PROF.  .'•HILIP  S.  BIECLER,  of  the  University  of  Montana,  Missoula, 
Mont.,  is  delivering  a  series  of  lectures  on  applied  electricity  to  the  em- 
ployees of  the  Northern  Pacific  Railroad  at  Missoula.  These  lectures  are 
in  connection  with  the  extension  work  being  done  by  the  School  of  En- 
gineering of  the  university. 

MR.  RALPH  BIRCHARD,  formerly  manager  of  the  Railway  Elec- 
trical Engineer^  Chicago,  has  joined  the  staff  of  the  Edison  Storage 
Battery  Company  of  Orange,  N.  J.  Mr.  Birchard  is  in  the  sales  de- 
partment at  Orange,  his  duties  including  the  preparation  of  bulletins 
covering  the  uses  of  the  Edison  battery. 

MR.  GEORGE  D.  LUTHER,  who  took  part  in  the  discussions  at  the 
meeting  of  the  Boston  Electric  Vehicle  Club  on  Nov.  15.  is  the  repre- 
sentative at  Denver,  Col.,  of  the  Electric  Storage  Battery  Company  and 
not,  as  stated  in  the  notice  of  the  meeting  in  our  issue  of  Nov.  25, 
of   the    Edison    Storage    Battery    Company. 

MR.  HERBERT  ALDEN  SEYMOUR  has  been  appointed  editor  of 
the  Edison  Round  Tabic,  which  is  the  magazine  published  in  Chicago 
by  the  Commonwealth  Edison  Section  of  the  National  Electric  Light 
Association.  Mr.  Seymour  has  been  editor  of  the  Electric  City  Maga- 
zine,  also  a   Commonwealth    Edison   publication,   for   several   years. 

MR.  JAMES  BKONIS.  of  West  Orange,  N.  J.,  a  member  of  the  Il- 
luminating Engineering  Society,  the  National  Sales  Managers'  Associa- 
tion and  many  fraternal  organizations,  and  who  has  served  in  various 
capacities  in  the  business  development  of  the  Moore  Light  Company  dur- 
ing the  past  eight  years,  left  that  company  on  Dec.  15,  to  take  up  im- 
portant   work   in   a   new   organization. 

MR.  C.  A.  HAMILTON,  who  for  the  past  six  years  has  been  vice- 
president  and  general  manager  of  the  Wisconsin  Engine  Company,  Corliss, 
Wis.,  has  resigned  from  that  company  to  take  an  interest  in  the  Lavigne 
(-icar  Company,  a  new  corporation  organized  for  the  purpose  of  manufac- 
turing automobile  steering  gears  and  Eccessories.  Mr.  Hamilton  has  been 
elected  vice-president  and  general  manager  of  this  company,  with  general 
offices  at  Milwaukee.   Wis. 

MR.  J.  BOH'YER,  manager  of  the  Anchor  Cable  Company.  Ltd..  of 
Leigh.  Lancashire.  England,  is  paying  a  flying  visit  to  America  to 
see  what  is  being  done  in  his  line  on  this  side  of  the  Atlantic.  Mr. 
Bowyer  has  been  the  guest  of  Mr.  E.  W.  Stevenson,  of  Wilkes-Barre, 
Pa.,  a  veteran  in  the  insulated-wire  business.  After  visiting  several 
Eastern  factories  and  inspecting  the  various  plants  where  machinery 
and  crude  materials  are  supplied.  Mr.  Bowyer  will  return  home  in 
time  for  Christmas. 

MR.  GLENN  MARSTON,  of  the  Public  Service  Publishing  Com- 
pany, of  Chicago,  sailed  Saturday,  Dec.  9,  on  the  steamship  Olympic 
for  a  short  investigating  trip  through  England,  Germany  and  France. 
Mr.  Marston  has  made  several  former  trips,  and  his  present  trip 
is  for  the  purpose  of  studying  the  terms  of  the  contracts  which  have 
been  entered  into  by  a  number  of  municipalities  whereby  the  munici- 
pal plants  have  been  abandoned  or  leased  to  private  power  companies. 
In  addition  to  his  investigation  in  municipal  ownership,  Mr.  Marston 
will    act    as    representative    for    the    1912   Boston    Electric    Show,    calling 


nber  of   British   manufacturers  who   contemplate  exhibiting   at 
the  show,   which  will  be  held  from   Sept.   28  to  Oct.   26,    1912. 

COL.  EDWARD  D.  MEIER,  president  of  the  .\merican  Society  of  Me- 
chanical Engineers,  was  presented  with  an  illuminated  address  of  con- 
>.Tatulation  at  the  May  meeting  of  the  society  in  Pittsburgh.  At  that  time 
Colonel  Meier  consented  to  sit  for  his  portrait,  at  the  request  of  a  num- 
ber of  the  members,  and  this  portrait  was  exhibited  at  the  recent  meeting 
of  the  society  in  New  York  and  attracted  much  attention.  Colonel  Meier 
was  born  in  St.  Louis  in  1841.  and  has  an  honorable  Civil  War  record, 
lie  organized  the  Heine  Safety  Boiler  Company  in  1884,  and  is  also  ac- 
credited with  being  responsible  for  the  introduction  of  the  Diesel  engine 
into  this  country.  He  is  a  past-president  of  the  American  Boiler  Manu- 
facturers' Association  and  of  the  Metal  Trades  Association.  His  home  is 
in  St.  Louis. 

MR.  THOMAS  E.  MITTEN,  president  and  director  of  the  Chicago 
City  Railway  Company,  and  one  of  the  leading  street-railway  executives 
of  the  country,  resigned  both  his  positions  with  the  Chicago  company  on 
Dec.  14.  In  his  letter  of  resignation  Mr.  Mitten  said  that  owing  to 
his  time  being  so  fully  occupied  with  similar  undertakings  in  connection 
with  the  street-railway  systems  at  Buffalo  and  Philadelphia,  he  should 
be  glad  to  have  his  resignation  made  effective  on  Dec.  31.  During  Mr. 
Mitten's  administration  the  Chicago  traction  settlement  ordinances  of 
1907  were  adopted.  By  these  ordinances  the  street-railway  companies 
pay  into  the  city  treasury  55  per  cent  of  their  "net  receipts."  In  the 
case  of  the  Chicago  City  Railway  Company  this  payment  has  amounted, 
so    far,    to   about   a    million   dollars. 

MR.  S.  GEORGE  FREUND  has  opened  an  office  as  a  consulting  en- 
gineer for  foreign  trade  at  100  Broadway,  New  York.  His  purpose  is  to 
act  as  a  connecting  link  between  .American  and  foreign,  especially  Ger. 
man,  industries  in  the  mutual  extension  of  their  technical-commercial  re- 
lations and  the  introduction  in  one  country  of  enterprises  and  products 
which  have  been  successful  in  the  other.  He  is  also  prepared  to  assist 
American  and  German  manufacturers  in  matters  relating  to  import,  ex- 
port and  manufacture  and  the  exploitation  of  patents.  Mr.  Freund  was 
connected  with  the  electrical  engineering  department  of  the  Interborough 
Rapid  Transit  Company  during  the  construction  of  the  : 
also  engaged  in  other  engineering  work  in  this  countrv 
has  been  American  correspondent  for  the  Elektrotechn 
He  has  just  returned  from  Europe,  where  he  opened  a 
at   Grunewaldstrasse.   99.  Berlin. 

MR.  FREDERICK  JAMES  VOLNEY  SKIFF,  M.A.,  LL.D.,  director 
of  the  Field  Columbian  Museum  at  Chicago  for  the  past  fourteen  years, 
has  accepted  the  appointment  of  director-in-chief  of  foreign  and  do- 
mestic participation  in  the  Panama-Pacific  International  Exposition, 
which  is  to  be  held  in  San  Francisco  in  1915.  Mr.  Skiff  is  a  member 
of  the  French  Legion  of  Honor,  and  has  been  the  recipient  of  decora- 
lions  from  the  governments  of  Germany.  Japan,  Belgium.  .Austria.  China, 
Italy,  Turkey.  Siam.  Bulgaria  and  Portugal.  He  was  national  commis- 
sioner of  the  World's  Columbian  Exposition,  1893,  and  later  chief  of 
the  department  of  mining  and  metallurgy  and  deputy-general  of  that  ex- 
position. He  organized  the  award  system  of  the  Nashville  Exposition 
in  1897,  and  was  a  director-in-chiet  of  the  United  States  Commissio'i 
at  the  Paris  Exposition  in  1900.  commissioner  at  the  Turin  Exposition, 
1902.  and  director  of  exhibits  at  the  Universal  Exposition  at  St.  Louis 
in  1904.  He  was  also  first  vice-president  of  the  superii 
St.  Louis  Exposition  and  a  member  of  the  board  of  ad 
the  International  Congress  of  Arts  and  Sciences  held 
with  that  exposition. 

MR.  ALFRED  C.  EINSTEIN,  for  a  number  of  years  president  of  the 
King  Electric.  Light  Company,  the  St.  Louis  County  Gas  Company  and 
the  Suburban  Electric  Light  &  Power  Company,  which  do  the  suburban 
utility  business  about  the  city  of 
St.  Louis,  has  been  appointed  gen- 
eral manager  of  the  Union  Elec- ' 
trie    Light    &    Power    Company,    of 
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Mr.  Alten  S.  Miller, 
last  spring  to  join  Dr.  A.  C. 
Humphreys,  of  Stevens  Institute, 
Hoboken,  N.  J.,  in  engineering 
work.  The  new  general  manager 
of  the  Union  Electric  Light  & 
Power  Company  is  a  native  of  St. 
Louis,  where  he  was  graduated 
from  the  manual  training  school  of 
Washington  University  in  1884. 
After  varied  engineering  experi- 
ence in  railway  and  mining  work, 
he  organized  his  own  construction 
and  engineering  company  in  1894 
for  the  construction  of  electric  and 
gas  plants.  Later  he  removed  to 
Paducah,  Ky.,  where  he  served 
as  president  and  general  manager  of  the  electric-light  and  street-railway 
properties  until  1898.  In  the  following  years  he  invented  a  number  of 
pieces  of  acetylene  gas-generating  apparatus  and  became  president  of  the 
Eagle  Generator  Company,  with  which  he  served  until  1907.  Mr.  Ein- 
stein had  in  the  meantime  become  associated  with  the  Suburban  Electric 
Light  S:   Power  Company  in   1901,   and  in   1906  purchased  the   King   Elec- 
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;:c  Light  Company.  Until  the  appointment  of  a  successor,  Mr.  Ein- 
^Iein  will  continue  to  administer  the  properties  of  the  St.  Louis  County 
corporstions,  which  are  owned  by  the  North  American  Company, 
the  holding  concern  of  the  Union  Electric  Light  &  Power  Company. 
Mr.  James  D.  Mortimer,  president  of  the  Union  Electric  Light  &  Power 
Company,  will  continue  to  divide  his  time  between  St.  Louis  and  Mil- 
waukee, where  he  is  also  general  manager  of  The  Milwaukee  Electric 
Railway  &  Light  Company. 


Obituary. 


MR.  FRAXK  RIDLOS.  one  of  the  foremost  supply  dealers  in  the 
New  England  electrical  field  and  a  pioneer  in  the  manufacturing 
branches  of  dynamo  and  motor  work,  died  at  his  home  in  Brookline. 
M.15S.,  on  Dec.  1.  after  three  years  of  illness  following  a  paralytic 
roke.  He  was  born  in  Boston  in  1838,  and  at  an  early  age  became 
.:erested  in  the  study  of  electricity.  For  many  years  he  was  presi- 
icnt  of  the  Frank  Ridlon  Company,  Boston,  dealer  in  electrical  sup- 
plies and  specialist  in  the  maintenance  of  central-station  and  railway 
iquipment,  holding  this  office  at  the  time  of  his  death,  as  well  as  the 
]iresidency  of  the  Berlin  (N.  H.)  Street  Railway,  which  he  built,  and 
ihc  Boothbay  Harbor  Electric  Light  &  Power  Company,  of  Boothbay, 
.Maine.  In  his  earlier  days  he  was  the  Boston  representative  of  the 
Electric  Company,  of  Cleveland,  Ohio,  later  becoming  con- 
-ith  the  Sun  Electric  Company,  lamp  manufacturer,  of  Woburn, 
Twenty-one  years  ago  Mr.  Ridlon  founded  the  Boston  Electric 
Light  Club,  being  its  president  for  eight  years.  At  one  time  he  was 
also  vice-president  of  the  National  Electric  Light  Association.  In  face 
and  figure  Mr.  Ridlon  greatly  resembled  the  late  Denman  Thompson, 
the  actor,  who  was  his  close  personal  friend.  He  was  for  many  years 
a  member  of  the  Ancient  and  Honorable  Artillery  Company  of  Boston 
and  was  an  honorary  member  of  the  Hooker  Association  and  Abington 
Post,  G.  A.  R.  He  was  regarded  as  the  dean  of  the  members  of  the 
New  England  Street  Railway  Club.  A  widow  and  one  daughter  sur- 
vive  him. 
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Trade  Publications. 


TRIPLEX  PLUNGER  PUMPS.— The  Goulds  Manufacturing  Com- 
pany. Seneca  Falls,  K.  Y.,  has  issued  Bulletin  No.  103,  describing  its 
single-acting  triplex  plunger  pumps.  These  are  built  for  working  pres- 
sures up  to   1500  lb.   and  for  a  great  variety  of  services. 

CONVEYOR  SYSTEMS.— The  Robins  Conveying  Belt  Company,  New 
York,  has  issued  Bulletin  No.  46.  containing  an  illustrated  description 
of  its  factory  equipment,  its  product  and  numerous  instances  of  suc- 
cessful applications  of  belt  conveyors,  which,  it  is  claimed,  are  handling 
in  the  aggregate  at  the  present  time  1,415,000,000  tons  of  various  ma- 
terial  annually. 

TELEPHONE  SUPPLIES  AND  CONSTRUCTION  MATERIAL.— 
Bulletin  No.  1003.  published  by  the  Stroraberg-Carlson  Telephone  Man- 
ufacturing Company.  Rochester,  N.  Y.,  is  virtually  a  catalog  of  such 
material  used  by  telephone  companies  as  is  considered  standard  by 
the  trade.  It  is  arranged  in  conventional  style  and  contains  illustra- 
tions, short  descriptions  and  prices,  besides  tables  of  various  kinds  of 
material. 

WATERWHEEL  ALTERNATORS.— The  Westingbouse  Electric  & 
Manufacturing  Company  in  Circular  No.  1198  describes  and  illustrates 
its  line  of  generators,  both  vertical  and  horizontal,  for  waterwheel  drive. 


Several  different  types  of  rotor  construction  are  used,  each  of  which  is 
adapted  for  a  certain  rotor  diameter  and  speed  range.  These  types  of 
construction  arc  described  in  considerable  detail.  Other  components  of 
the  waterwheel  generators  receive  attention  and  many  pictures  of  water- 
wheel-driven  installations  arc  shown. 

ELECTRIC  WASHING  AND  WRINGING  M.\CHINE.— The  Hurley 
Machine  Company,  Chicago,  has  issued  a  circular  describing  its  "Red 
Electric"  washing  and  wringing  machine,  recently  designed  and  placed  on 
the  market.  The  machine  is  of  the  dolly  type,  but  its  special  feature  Is 
the  method  of  operating  the  dolly.  .Ml  of  the  gearing  and  operating 
mechanism  is  mounted  under  the  machine  on  a  metal  platform.  The 
dolly  in  the  machine  is  operated  by  an  upright  shaft  extending  up  through 
a  hollow  sleeve  in  the  bottom  of  the  tub,  which  leaves  the  sides  of  the 
machine  as  well  as  both  the  inside  and  outside  of  the  cover  entirely  free 
from  any  mechanism  to  interfere  with  the  operator. 


BUSINESS  NOTES. 


THE  ALLISCHALMERS  COMPANY  has  removed  its  Kansas  City 
office  to   141012  Waldhcim  Building. 

NEW  CUT-OUT  CABINETS.— The  New  England  Electric  Company, 
of  Denver,  Col.,  has  developed  a  line  of  adjustable-flange  cut-out  cabinet-*^ 
designed  to  be  used  flush  with  the  plaster  line  and  involving  but  a  small 
amount  of  adjustment  subsequent  to  installation. 

MONKS  &  JOHNSON,  architects  and  engineers.  7  Water  Street, 
Boston,  have  associated  themselves  with  Henry  F.  Keyes,  architect, 
161  Devonshire  Street,  Boston,  for  the  preparation  of  plans  and  speci- 
fications  for   certain    large   industrial    developments. 

SPLITDORF  AGENCIES.— Following  removal  to  new  quarters  in 
Chicago  and  the  establishment  of  a  branch  in  Kansas  City,  the  former 
quarters  of  C.  F.  Splitdorf  in  San  Francisco  have  had  to  be  abandoned 
owing  to  the  lack  of  proper  facilities  for  handling  the  volume  of  ignition 
business,  and  P.  E.  Kenipton,  branch  manager  on  the  Coast,  will  now 
be  located  in   new  headquarters  at  430-436  Van    Ness   Avenue. 

NEW  DETROIT  OFFICE  OF  FOSTORIA  GLASS  SPECIALTY 
COMPANY.— The  Fostoria  Glass  Specialty  Company,  of  Fostoria,  Ohio. 
has  recently  opened  a  branch  office  at  414  Bowles  Building,  Detroit, 
Mich.,  where  a  large  exhibit  of  its  electric  and  gas  shades  and  re- 
flectors and  of  its  other  products  will  be  kept  on  display.  The 
office  is  in  charge  of  Mr.  H.  E.  Richards,  who  is  well  known  to  the 
fixture  trade   of   the   Middle  West. 

ADAMS-BAGNALL  CHANGES.— Mr.  J.  G.  Pomeroy,  formerly 
Western  sales  manager  of  the  Adams-Bagnall  Electric  Company,  has 
been  appointed  sales  manager  of  the  company  with  headquarters  in 
Qeveland.  Mr.  C.  L.  Eshleman  has  been  appointed  publicity  manager 
of  the  company  with  headquarters  in  Cleveland.  The  company  has 
opened  a  Boston  office  under  the  management  of  Mr.  E.  R.  Bryant. 
formerly  connected  with  the  company's  New  York  office.  A  stock  of 
all   Adams-Bagnall   lines   will   be  carried   in    Boston. 

MR.  J.  ALLEN  WORTH  has  recently  resigned  from  the  Weber  Elec- 
tric Company  to  become  sales  manager  of  the  push-button  switch  and 
specialty  department  of  the  Cutler-Hammer  Manufacturing  Company,  of 
Milwaukee.  Mr.  Worth  has  been  engaged  in  this  field  of  the  electrical 
industry  for  the  past  seven  years.  He,  with  Mr.  Henry  D.  Sears,  sales 
agent  for  the  Weber  company,  successfully  marketed  the  first  snapshell 
socket  at  a  time  when  the  trade  was  skeptical  of  the  utility  of  this  type. 
Mr.  Worth's  experience  with  the  Weber  company  since  this  time  fits  him 
for  the  sales  management  of  the  rapidly  growing  Cutler-Hammer  line  of 
switches  and  specialties. 


Weekly   Record    of    Electrical   Patents 


UNITED    STATES   PATENTS   ISSUED  DEC.    5.    1911. 
(Prepared  bv  Robert  Starr  Allvn,   16  Exchange  Place.  New  York.] 

,010,409.  AP'PAR.ATUS  FOR  USE  IN  THE  DISTRIBUTION  OF 
ELECTRIC  CURRENTS:  A.  F.  Berry,  Ealing,  England.  App.  filed 
March  14.  1910.  Transformer  system  improvements  over  Patents 
Nos.   796,555   and  800,538. 

.010,410.  APPARATUS  FOR  USE  IN  THE  DISTRIBUTION  OF 
ELECTRIC  CURRENTS;  F.  E.  Berry.  Hayes,  England.  App.  filed 
May  6,   1911.     Transformer  system  with  successive  switch  operation. 

.010,412.  SPEED-LIMIT-SIGNALING  APPAR.\TUS;  F.  M.  Butler, 
David  City,  Neb.  -\pp.  filed  Jan.  21,  1910.  Visible  and  audible 
signals  for  automobiles,   etc. 

,010.413.  TRANSMITTING  APPAR.ATUS  FOR  TELEGRAPH  SYS- 
TE.M;  A.  C.  Crehore.  Yonkers,  N.  Y.  App.  filed  July  23,  1904.  For 
keyboard-operated  system  of  Patent  No.   773,   198. 

,010.414.  THERMOST.XT;  A.  S.  Cubitt,  Pittsfield,  Mass.  App.  filed 
June  16,  1910.  Thermostatic  switch  and  thermostatic  lock  to  pro- 
duce snap  action. 

,010,415.  COMBINED  WATCHMAN'S  CLOCK  AND  TELEPHONE 
SYSTEM;  F.  G.  Duryee,  Fort  Wayne,  Ind.  App.  filed  March  8, 
1910.  Recording  clock  and  time-limit  device  for  calling  the  opera- 
tor. 


1,010,416.      ELECTRICITY  METER;    S.   Evans.   Berlin,   Germany.     App. 

filed  June  3.  1908.     Indicates  the  maximum  rate  of  consumption. 
1010,420.       SYSTEM    OF    DISTRIBUTION;    J.    J.     Frank,    Pittsfield. 

Mass.     App.    filed  Jan.    25,    1911.      Busbars   of  different   potential   for 

"life-testing"    incandescent    lamps. 
1,010,422.       CIRCUIT-BREAKER:     W.     P.     Hamlyn.     Rugby,     England. 

App.   filed    Nov.   30,    1907.     Automatic   free-handle   type. 
1,010,425.     ELECTRIC    SWITCH:    E.    M.   Hewlett,    Schenectady,    N.    Y. 

App.    filed    March   20,    1909.      Protected    tower   switch   for   dividing   a 

high-potential   transmission    line   into  sections. 
1,010.448.     PROCESS  OF  TREATING  COILS;  J.  I.  Mitchell,   Pittsfield. 

Mass.      App.    filed    March    12,    1910.      Tlie    coils    are    japanned,    then 

wound  with  tape  and  then  oil-proofed, 
j  010.449.      SANITARY   TELEPHONE  TRANS.MITTER;  J.    II.   O'Con- 

nell,  Boston,  Mass.     App.  filed  Dec.  5,  1908.     Thin,  imperforate  front 

plate. 
1,010,455.     MERCURY-VAPOR  LAMP;   A.  E.   Richardson,  Lynn,  Mass. 

App.  filed  June  12,  1905.     Starting  filament  moved  by  an  electromag- 
net. 
1,010.465.      CLUSTER    SOCKET:    J.    C.    Toumier,    Schenectady,    K.    Y. 

.App.   filed   March   5.    1909.     For   series   or  multiple  connection. 
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1  ,r.  ;r,6  ^V<;TFM  of  electrical  DISTRIBUTION:  W.  E.  \  c. 
!•;,     ■      -  •  Iv,  N.   Y.     App.  filed  July  2,  1908.      Railway-train 

|,,  on    the    locomotive    or    m    the    baggage    car    with 

lyioi  NE   SYSTEM;   C.   S.   Winston.  Chicago,  111.    App. 

(ilcil    \iril    l^     1''07.     Two-conductor  cord  circuit  with  impedance. 

1010.478.  SUBSCRIBER'S  TELEPHONE  APPAR.VrUS:  H.  P.  Clau- 
sen, Chicago.  III.  .-\pp.  filed  March  23,  1903.  P.irt.v-linc  automatic 
^elective-system   signaling    for   so-called    "automatic"   systems. 

1010  49"  ELECTRICAL  SYSTEM  OF  DISTRIBUTION:  A.  S.  Hub- 
bard. Belleville.  N.  J.,  and  E.  Van  W'agenen,  New  York,  N.  Y.  App. 
filed  Dec.  27.  1906.  .^!ter^ating-currcnt  system  with  storage-battery 
regulation.      (Sixty-nine' claims.) 

1010  500  TRANSFORMER:  S.  E.  lohanitesen,  Pittsfield,  Mass.  App. 
'  filed  Jan.  26,  1911.  "Bell-ringing'  type;  the  core  may  be  used  as  a 
resistance. 

1.010.504.  THIRD-RAIL  COAERING;  F.  H.  Lindslcy,  Pawtucket, 
R.   I.     .\pp.   filed   March  20.   1911.      Side-guard  plates. 

1.010.505.  TELEPHONE  SYSTEM:  R.  H.  Maiison,  Elyria,  Ohio.  App. 
tiled  Oct.   9.   1907.     .\utomatic  line  meter  for  measured  service. 

1010.522.  DYNAMO-ELECTRIC  MACHINE;  II.  Roos,  Berlin,  Ger- 
many. .■\pp.  filed  April  29.  1910.  Ventilated  routing  field  magnet 
for   turbo-generators. 

1  010.529.  ELECTRICALLY  HEATED  TOOL;  G.  E.  Stevens,  Lynn, 
.Mass.     -App.   filed    Sept.    16,    1908.      Soldering   iron. 

I  010.531.  TELEPHONE  INSTRUMENT;  W.  F.  Taylor  and  V.  Durbin, 
BrooWline.  Mass.  .-Vpp.  filed  May  17,  1909.  Readily  dismemberable 
desk  standard  transmitter. 

1.010,533.  DYNAMO-ELECTRIC  MACHINE:  E.  M.  Tormin,  Brook- 
line,  Mass.  .-Spp.  filed  June  17,  1910.  .-Mternating-current  generator 
for  delivering  different  cycles  for  party-line  telephone  signaling. 


1,010,591. — Apparatus  for  Generating  Electric   Currents. 

1.010.590.  TELEPHONE  TRANSMITTER;  H.  P.  Clausen,  Chicago,  111. 
.^pp.    filed   Aug.   20,   1902.     Plural   diaphragm    microphone  type. 

1.010.591.  APPAR.\TUS  FOR  GENER.\TING  ELECTRIC  CUR- 
RENTS; W.  B.  Clements,  Veedum,  Wis.  .-Vpp.  filed  Dec.  13,  1909. 
Windmill-driven    pump   and    turbo-generator. 

1.010.592.  INSULATING  BUSHING  FOR  ELECTRIC  CONDUCTORS 
AND  BINDING-POSTS;  F.  W.  Cole,  Newton,  Mass.  App.  filed 
April    15.    1910.     Detachable  bushing. 

1.010.593.  WIRELESS  TELEPHONY  APPARATUS:  V.  Colin  and  M. 
Jeance,  Neuilly-sur-Scine  and  Paris,  France.  App.  filed  .\ug.  18, 
1909.     A  series  of  special  arc  lamps. 

1.010.606.  COMBINATION  LIGHTNING  ARRESTER  AND  FUSE 
BLOCK:  E.  B.  Fahnestock,  New  York,  N.  Y.  App.  filed  Feb.  19, 
1907.     The  fuse  is  supported  only  at  the  losver  ena. 

1.010.620.  ELECTRIC  SWITCH;  W.  J.  Crumpton,  Superior,  Wis. 
App.  filed  April  3,   1905.     Inclosed  and  sealed  mercury  terminal. 

1.010.638.  ELECTROPL.^TING  RACK;  J.  F.  Kitchen.  Meadville.  Pa. 
.■\pp.  filed  June  26,  1909.     Perforated  yoke,  cathode  hanger. 

1.010.639.  ELECTROPLATING  R.\CK;  J.  F.  Kitchen,  Meadville,  Pa. 
Afp.  filed  June  26,  1909.  Reel-like  frame  for  strips,  wire,  corset 
stays,  etc. 

1.010.640.  SWITCH  DEVICE;  O.  K.  Kjolseth,  Schenectady,  N.  Y. 
.\pp.  filed  .'Nug.  1,  1905.  A  switch  and  fuse  for  electric  locomotive 
protection. 

1.010.641.  RESISTANCE  UNIT;  C.  D.  Knight.  P.  H.  Zimmer  and  J. 
B.  Ford,  Schenectady,  N.  Y.  App.  filed  Feb.  21,  1907.  The  resist- 
ance 15  embedded  in  an  asbestos  tube  with  porcelain  ends. 

1.010.647.  ELECTROPLATING  RACK;  C.  E.  Leflfel,  Meadville  Pa 
App.    filed   June   26,    1909.     .•\   covered  cathode  hanger   with    hooks. 

1.010.648.  ELECTROPL.\TING  RACK;  C.  E.  Leffel,  Meadville,  Pa. 
j»tpp.  filed  June  26,  1909.  A  non-conducting  cathode  hanger  with 
hooks. 

1.010,651.     TROLLEY-POLE  ARRESTER;  R.   S.  LiUico,  Seattle,   Wash. 

App.  filed  Oct.    1/,    1910.     Jumping  of  the   pole   releases  a   retrieving 

weight. 
1,010.663.     ELECTRIC    CIRCUIT    CONTRQ-LLER;    A.    Meadows,    De 

troit,   Mich.     .App.   filed  Oct.   31,    1910.     Pcrmuution  lock  to  protect 

motor-vehicle  ignition  circuits,  etc. 
1,010.666.     COMMUTATOR    SWITCH;    R.    Miller.    Ann    Arbor.    Mich. 


npressed  coppe 


App.   filed   Sept.    28,    1910.     For   controlling  the   lighting   of   the  two 

front  lamps  and  the  tail  lamp  of  a  motor  vehicle. 
1,010,668.     VACUUM-TUBE    LAMP;    D.    McF.    Moore,    Newark,    N. 

App.  filed  Jan.  5,   1905.     A  portion  of  the  electrode  is  heated  by  ci 

rent  independent   of   the  discharge. 
1010  669.     WIRELESS-TELEGRAPH    APPARATUS:    D.    McF.    Mooi 
'      Newark,  N.  J.     App.  filed   May  8,   1906.     Vacuum-tube  receiver  wij 

automatic  valve. 
1010  670.     .\UTOMATIC     GAS-FEED     FOR     VACUUM     TUBES. 
'      McF.    Moore,   Newark,   N.   J.     -App.   filed   May   8,    1906.     By   varyii 

the  temperature  and   porosity   of  a   platinum  tube, 
1010  693      BATTERY-ELEMENT  SUPPORT;  C.  B.  Schoennehl.  Wat( 
'      bury.  Conn.     -App.  filed  Nov.  26.  1909.     A  disk  of  coi 

oxide   with   a   hanger. 
1,010,695.     BATTERY   VENT   PLUG;    J.    R.    Sloan,    Altoona,   Pa.     .-^pi 

filed  June  9,   1911.     A  covered  gas  passage. 
1010,702.'   SECTIONAL    ROD:    W.    H.    Stewart,    Boston,    Mass.     .\pl 

filed   April    19.    1909.     For   fishing  conduits,    etc. 
1010  722.     INSUL.ATED     ADJUSTABLE    TROLLEY    CROSSING;      . 

W.   Clapp  and   B.    C.    Edgar.    San   Francisco,    Cal.     .\pp.    filed   Marcl 

18,   1911.     For  adaptation  to  different  angles  of  cross-over. 
1  010,753.     ELECTRIC    SWITCH:    E.    A.    Halbleib,     Rochester,    N.    Y. 
'      App.   filed   Dec.   16,   1910.     Plurality   of   plugs   with  a  key-locking  de- 
vice. 
1,010.757.     PULSOMETER;    H.    E.    Heath,   Hartford,    Conn.     App.   filed 

Sept.     24,     1908.     Spring    arms     having     different     natural     rates    of 

vibration. 
1,010,777.     OZONIZER;    R.    M.    Leggett,    .-\nn    .Arbor,    Mich.     App.    filed 

Jan.   21,   1911.     Tubular  terminals  and  dielective. 
1,010,814.     COMEIN.\TION     LOCK    FOR    ELECTRIC    LAMPS    AND 

THE    LIKE;    G.    I.    Silbert,    Chicago.    111.     App.   filed  July   18,    1910. 

Tumblers  and  a  setting  ring. 
1,010.864.     SWITCH   INSTRUMENT;   C.   W".   Coleman.  Westfield,   N.  J. 

;\pp.    filed    Oct.    9,    1909.     The    movement    of    a    railway    switch    con- 
trols the  block-signal   circuits. 
1,010.866.     PROCESS     OT     MAKING     COMPOSITE    CONDUCTORS; 

W.    D.    Coolidge,    Schenectady,   N.    Y.     App.   filed    Sept.    23,   1908.     A 

thoria    thread    is    copper-coated,    then    covered    with    tungsten.     The 

copper  is   then   driven   off. 

1.010.899.  TROLLEY:  G.  Frivalszky.  Chicago,  111.  .\pp.  filed  June  10, 
1911.     The    wheel    has    spiral    replacing   beads. 

1,010,897.  ELECTRIC  GAS-LIGHTER;  H.  D.  Grinnell,  Pittsfield,  Mass. 
.App.  filed  July   14,   1910.     For   motor-vehicle  lamps. 

1.010,891.  SOLDERING  IMPLEMENT;  C.  W.  Gamble,  Montreal,  Can- 
ada. App.  filed  Aug.  16,  1911.  The  tool  is  adapted  to  be  readily 
attached  to  a  current-supplying  standard. 

1.010.900.  ARC  LAMP;  C.  A.  B.  Halvorson,  Jr..  Lvnn,  Mass.  App. 
filed  March  7,    1907.     Plural  flaming  arcs  with  feed  and  control. 

1,010,907.  METHOD  OF  PREVENTING  ALTERNATING-CURRENT 
ELECTROLYSIS;  J.  L.  R.  Hayden,  Schenectady.  N.  Y.  App.  filed 
Jan.  4,  1907.  The  negative  wave  is  made  to  overbalance  and  neu- 
tralize   the    positive    destructive    wave. 

1,010.914.  MACHINE  FOR  TREATING  FILAMENTS:  T.  W.  Howell, 
Newark,  N.  J.  .App.  filed  Oct.  17.  1903.  The  treating  "bottle"  is 
automatically  "charged  with  the  proper  amount  of  hydrocarbon. 

1,010,920.  HIGH-TENSION  INSUL.ATOR;  B.  D.  Kenney,  East  Liver- 
pool, Ohio.  App.  filed  June  29,  1911.  Suspended  units  have  hinged 
connectors. 

1,010.922.  TROLLEY:  C.  and  J.  Kordek,  Philadelphia,  Pa.  -App.  filed 
Sept.   1,   1911.     Has  side  guide  rollers  above  and  behind  the  wheeL 

1.010.936.  ELECTRIC  CONDENSER;  M.  Meirowskv,  Cologne-Ehrenfeld, 
Germany.  App.  filed  March  3,  1909.  Sheets  of  tinfoil  are  rolled 
between  layers   of   prepared   paper  while  hot. 

1.010.937.  OIL  SWITCH:  J.  F.  Mennington,  Oakley,  Ohio.  .App.  filed 
Dec.  30,  1907.     Pivoted  arms  with  ball  and  socket  contacts. 

1.010.938.  RIVETING  MACHINE;  F.  R.  von  Merkl.  Vienna,  Austria- 
Hungary.     App.   filed  June  4,   1910.     Magnetic  clutch  drive. 

1.010.942.  ARC-LIGHT  ELECTRODE;  B.  Monasch,  Berlin,  Germany. 
Anp.  filed  Jan.  2,  1908.  Iron  anode  with  copper  core  and  iron  cath- 
ode with  titanium  oxide  core. 

1,010.961.  SYSTEM  OF  DISTRIBUTION;  G.  B.  Schley,  Norwood, 
Ohio.  App.  filed  Feb.  6,  1908.  Multiple  voltage  system.  (Im- 
provement in  Hall  patent  No.  883.195.) 

1,010.982.  NEUTRALIZING  INDUCTIVE  DISTURBANCES:  J.  B. 
Taylor,  Schenectady,  N.  Y.  .App.  filed  Nov.  19.  1908.  The  .current 
in  the  outgoing  and  return  conductors  is  maintained  equal  by  elec- 
tromagnetic means. 

1.010.984.  -ATTACHMENT  PLUG:  G.  B.  Thomas  and  F.  E.  Sreley, 
Bridgeport,  Conn.  App.  filed  July  25,  1911.  The  plug  and  fitting 
are   relatively   rotarily   adjustable. 

1.010.985.  ELECTRIC-LAMP  SOCKET;  G.  B.  Thomas.  Bridgeport, 
(^onn.  App.  filed  .Aug.  11,  1911.  A  side-screw  multiple  is  mounted 
on  the   porcelain   inside  the   shell. 

1.010.990.  REGL'LATING  DEVICE:  E.  A.  Wagner.  Fort  Wayne,  Ind. 
App.  filed  .April  29,  1909.  A  transformer  and  reactance  for  regu- 
lating moving-picture-machine    lights,   etc. 

1,010,998.  DYNAMO-ELECTRIC  MACHINE;  R.  B.  Williamson.  Mil- 
waukee, Wis.  App.  filed  April  22,  1910.  Reinforced  turbo-gene- 
rator rotor. 

1.011,018.  METHOD  OF  INCREASING  THE  WORKING  FACTOR 
(COS0)  AND  THE  STABILITY  OF  ELECTRIC  FURNACES;  K. 
Birkeland.  Christiania,  Norway.  App.  filed  .April  16.  1910.  The  cur- 
rent is  divided   into   parts  in   parallel  and  out  of   phase. 

1,011,020.  NEUTRALIZING  INDUCTION  FROM  .ALTERNATING- 
CURRENT  RAILWAYS:  W.  S.  Bralley,  Schenectady,  N.  Y.  App. 
hied  -Aug.  7,  1907.  A  neutralizing  conductor  is  placed  near  the  con- 
ductors to  be  protected  and  connected  in  shunt  to  the  rails. 

1,011.045.  SCOUND  INTENSIFIER  FOR  TELEPHONE  MOUTH- 
PIECES AND  THE  LIKE:  H.  Foss,  Dombaas,  Norway.  App.  filed 
-Aug.  24,   1909.     Spherical  sound  box. 

1,011,088.  ELECTRIC  LIGHTING;  C.  P.  Steinmetz.  Schenectady,  N. 
Y.  .-Vpp.  filed  April  25,  1900.  Starting  lamps  requiring  high  start- 
ing voltage. 

1.011.097.  CIRCUIT-BREAKER;  H.  L.  Van  Valkenburg,  Norwood, 
Ohio.     App.  filed  Sept.   14,   1905.     Magnetic  and  hand-operated. 

1,011,118.  INSUL.ATING  DEVICE  FOR  ELECTRIC  CABLES;  P.  Caro- 
lan,  Cleveland,  Ohio.  App.  filed  Dec.  9,  1910.  Splicing  device  with 
a  protection  fuse. 
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TRANSMISSION  PLANT  WITH  ALUMINUM  CONDUaORS. 

The  Canadian  Northwest  is  rich  in  waterfallb  which 
need  only  a  market  to  become  valuable,  sources  of  power. 
This  market  has,  as  our  readers  know,  been  rapidly  build- 
ing up  during  the  past  few  years  with  the  phenomenal 
growth  of  population  and  enterprise  in  that  part  of  our 
continent.  The  plant  described  elsewhere  in  our  columns 
is  particularly  for  the  purpose  of  supplying  the  city  of 
Calgary,  although  an  auxiliary  market  has  been  found  in 
Exshaw.  The  source  of  power  is  at  Horseshoe  Falls,  about 
50  miles  from  Calgary,  where  a  head  of  73  ft.  has  been 
made  available.  The  present  installation  aggregates  9000 
kw  in  three  units,  with  space  for  an  additional  4000-kw 
unit  when  it  becomes  necessary.  Oddly  enough,  two  types 
and  sizes  of  generators  are  employed  in  this  comparatively 
small  plant  and  coupled  each  to  a  different  type  of  turbine 
— a  complication  which  on  the  face  of  things  seems  un- 
necessary. 

Nothing  specially  out  of  the  ordinary  is  embodied 
in  the  station  equipment,  which  is  worked  out  on  the  usual 
lines  of  remote  control  from  a  desk  in  the  gallery  over- 
looking the  generator-room.  The  generating  units  them- 
selves are  of  12,000  volts  for  local  service  and  the  trans- 
mission to  Exshaw,  while  for  the  long  line  leading  to 
Calgary  the  voltage  is  raised  to  55,000.  The  main  trans- 
mission line  is  of  very  simple  and  economical  construction, 
consisting  of  40-ft.  cedar  poles.  On  the  tops  of  these  is 
carried  a  grounded  steel  cable  on  small  insulators.  The 
three-phase  circuit  is  carried  on  two  cross-arms,  the  lovvcr 
an  ordinary  double  arm,  the  upper  an  arm  extending  on 
one  side  of  the  pole  only,  so  that  the  wires  are  arranged  in 
a  right-angled  triangle.  The  spacing,  vertical  and  hori- 
zontal, between  wires  is  5  ft.  6  in.,  and  the  insulators  are 
of  the  large  triple-petticoat  variety  usual  for  such  a  voltage. 
Seven  feet  below  the  lower  conductors  is  a  small  cross-arm 
carrying  a  telephone  circuit.  A  duplicate  line  to  Calgary 
running  most  of  the  way  over  an  entirely  different  route  is 
now  under  insulation.  Every  tenth  pole  is  double-armed 
and  guyed.  The  poles  are  spaced  forty  to  the  mile,  and  the 
construction  is  certainly  one  both  cheap  and  effective  for 
a  case  where  independent  circuits  are  desired  and  the 
country  is  relatively  clear.  The  line  wires  are  No.  o 
equivalent  aluminum  cable. 

The  aluminum-conductor  feature,  considering  the  severity 
of  the  climate,  is  of  exceptional  interest.  With  proper 
allowance  for  sag  an  entirely  adequate  factor  of  safety 
can  be  given  to  an  aluminuiji  line,  and  it  is  a  constant 
source  of  wonder  to  many  that  aluminum  is  not  more  freely 
used  in  the  United  States.  It  has  been  exploited  for  line- 
wire  purposes  for  some  years  past  and  has  in  practice 
proved  economical  and  successful,  yet  it  is  only  now  and 
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.icn  employed  in  this  country,  though  largely  used  abroad. 
It  would  be  interesting  to  know,  if  it  were  possible,  the 
exact  coHditions  which  exist  respecting  the  commercial  side 
of  its  exploitation.  There  seems  no  doubt  whatever  that 
at  foreign  prices  for  aluminum  it  can  compete  with  copper 
with  a  very  considerable  margin  of  profit.  There  is  a 
rather  heavy  duty  of  7  cents  a  pound— equivalent  to  about 
50  per  cent — on  aluminum  imported  into  the  United  States 
and,  as  is  usual  in  the  case  of  articles  carrying  consider- 
able duty,  the  American  price  is  regulated  by  the  duty- 
paid  price  of  the  foreign  article.  Aluminum  in  this  country 
is  quoted  at  practically  7  cents  a  pound  higher  than  the 
London  figure,  plus  a  small  allowance  of,  say,  i  cent  a 
pound  to  offset  a  sufficient  portion  of  the  transportation 
charges  to  make  importation  unprofitable.  The  American 
makers  of  aluminum  do  not  seem  to  cultivate  the  manu- 
facture of  wire  in  a  way  that  would  introduce  active  com- 
petition with  copper.  Whether  this  arises  entirely  from 
the  growing  use  of  aluminum  for  other  purposes  or  is  due 
to  some  community  of  interest  with  those  who  control  the 
copper  situation  is  at  the  present  time  a  matter  of  con- 
jecture. 

The  known  fact  in  the  case  is  that  the  price  of  aluminum 
is  kept  just  at  a  point  where  the  extra  trouble  in  erection 
to  meet  the  existing  climatic  conditions  is  sufficient  to  make 
the  eng-ineer  think  twice  before  abandoning  copper.  In- 
dubitably also  the  somewhat  general  use  of  tower  con- 
struction with  its  long  spans,  for  which  hard-drawn  copper 
is  commonly  used,  has  an  influence  on  the  situation.  It 
would  be  interesting,  however,  to  know  the  cost  of  the 
Calgary  line  per  mile  as  compared  with  the  ordinary  prac- 
tice on  this  side  of  the  border.  Some  day  the  duty  on 
aluminum  is  likely  to  be  considerably  reduced,  and  the 
economics  of  line  construction  will  then  be  very  suddenly 
altered. 


ELEaRlC  PUMFING  FOR  QTY  WATER  SUFFLY. 

The  feasibility  of  electric  pumping  for  water-works  of 
small  cities  is  too  well  established  to  make  argument  neces- 
sary. The  pumping  costs  of  the  average  small  water-works 
are  so  high  that  it  is  an  easy  matter  to  make  a  profitable 
rate  for  electric  pumping  considerably  below  the  previous 
pumping  costs.  However,  the  larger  the  water-works  plant 
the  more  difficult  becomes  the  problem  of  securing  this 
business  for  electric  pumping  at  a  profit.  One  speaker  at 
the  recent  Illinois  convention  advanced  the  opinion  that 
electrical  operation  of  water-works  should  be  undertaken 
by  central-station  companies  at  little  or  no  profit,  if  neces- 
-ary,  because  the  existence  of  a  steam-operated  water- 
works is  a  constant  temptation  to  the  city  to  put  in  a  plant 
for  electric  lighting  as  well.  Such  a  course  could  probably 
only  be  justified  before  a  public-service  commission  by  the 
argument  that  such  low  rates  were  made  to  the  city  as  a 
compensation  for  the  franchise. 

In  the  case  of  the  majority  of  small  cities  the  taking 
of  such  pumping  business  at  no  profit  would  be  an  alto- 
gether unnecessary  proceeding,  for  the  reason  that  in  such 
cases  there  is  usually  no  difficulty  in  saving  considerable 
money  for  the  city  and  at  the  same  time  making  the  rate 


profitable  to  the  electric-service  company.  From  the  engi- 
neering standpoint  and  the  financial  standpoint  as  well,  the 
greatest  obstacle  to  be  overcome  when  introducing  electric 
pumping  for  water-works  in  small  cities  is  that  of  pro- 
viding for  extra  pressure  and  increased  rate  of  pumping 
during  fires.  The  provision  of  sufficient  pump  capacity 
for  ordinary  service  requirements  involves  comparatively 
small  cost.  In  most  small  cities,  however,  the  pressure 
during  fires  must  be  maintained  at  approximately  double 
the  regular  service  pressure,  coupled  with  a  rate  of  pumping  j 
from  three  to  five  times  the  ordinary  service  requirements. 
Motor-driven  pumps  for  such  service  are  the  most  ex- 
pensive items  in  connection  with  a  change  to  electric  pump- 1 
ing.  If  the  attempt  is  made  to  get  around  this  by  main- 
taining steam  pressure  at  the  water-works  plant  for  emer- 
gencies, the  cost  of  banking  the  fires  is  likely  to  wipe  out ' 
the  difference  between  electric  and  steam  pumping  if  the 
labor  is  figured  in. 

Some  discussion  also  took  place  at  the  Illinois  convention 
as  to  the  relative  advantage  of  taking  city  pumping  con- 
tracts on  the  basis  of  kilowatt-hours  on  the  one  hand  and 
per  million  gallons  pumped  on  the  other  hand.  Propositions 
based  on  million  gallons  pumped  have  the  obvious  advantage 
at  the  outset  that  the  city  officials  frequently  do  not  know 
the  relation  that  is  likely  to  exist  between  kilowatt-hours  and 
million  gallons  pumped,  and  are  more  likely  to  be  suspicious 
of  a  kilowatt-hour  proposition;  while,  if  the  company  sup- 
plying the  electricity  does  not  have  control  of  the  pumping 
apparatus  and  water  supply,  either  deterioration  of  the  appa- 
ratus or  increased  lift  of  water  made  necessary  by  changed 
conditions  may  wipe  out  all  the  profit  of  the  undertaking. 
Furthermore,  the  meters  necessary  for  water  measurement 
will  cost  many  times  as  much  as  the  electric  meters.  Either 
the  kilowatt-hour  or  million-gallon  form  of  contract  should 
be  satisfactory  if  proper  safeguards  are  provided.  The 
possibility  of  changed  pumping  and  water  conditions,  how- 
ever, should  be  kept  in  mind  when  such  contracts  are  drawn, 
and  any  loss  caused  by  defective  maintenance  of  apparatus 
should  fall  upon  whichever  party  is  responsible  for  such 
maintenance. 


LAMPS  OF  LUMINESCENT  NEON  VAPOR. 

It  is  well  recognized  that  there  is  a  better  chance  to  de- 
velop a  highly  efficient  incandescent  electric  lamp  with  a 
column  of  vapor  than  with  a  solid  filament.  This  is  for  the 
reason  that  there  is  only  one  known  way  of  making  a  solid 
filament  give  out  light,  and  that  is  by  heating  it  to  the  in- 
candescent temperature.  There  is  no  known  way  of  keep- 
ing a  substance  at  the  temperature  of  incandescence  with- 
out radiating  from  the  substance  a  relatively  large  amount 
of  dark  heat  or  non-luminous  radiant  energy.  On  the  other 
hand,  a  gas  can  be  made  luminescent  in  such  a  way  that  it 
radiates  energy  selectively,  and  perhaps  entirely  in 
luminous  form.  In  other  words,  the  spectrum  of  a  white- 
hot  solid  is  a  continuous  spectrum  all  the  way  from  the 
high  frequencies,  in  the  treble  which  the  eye  perceives, 
down  to  the  deep  bass  of  low-temperature  radiation,  and 
the  treble  notes  cannot  be  held  down  without  holding  down 
the  entire  keyboard  along  with  them ;  whereas  a  lumines- 
cent gas  radiates  in  a  certain  line  spectrum  or  band  spec- 
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truni  only,  so  that  tlie  treble  licqiicncies  sought  tor  may 
he  obtained  without  any  wasteful  ami  unnecessary  bass 
accompaniment.  In  an  article  publishefl  recently  in  La 
Revue  Elcctrique,  as  noted  recently  in  the  Digest.  i\L  Blon- 
din  describes  sonic  recent  developments  of  neon-vapor 
lamps,  as  made  by  M.  Claude  in  France.  A  preferred  size 
of  such  a  lamp  appears  to  be  a  tube  about  6  m  long  and 
45  nmi  in  diameter,  operating  at  an  alternating  terminal 
emf  of  about  1000  volts.  It  is  claimed  that  these  neon 
lamps  can  operate  for  800  hours  at  a  specific  consumption 
of  0.8  watt  per  candle  at  primary  terminals  of  the  special 
step-up  transformer.  At  lamp  terminals  this  would  be 
about  0.75  watt  per  candle.  It  is  not  clear,  however,  from 
the  description  whether  reference  is  made  to  a  cylindrical 
or  to  a  spherical  candle ;  so  that,  although  the  specific  con- 
sumption is  evidently  very  low,  it  is  not  certain  just  how 
it  compares  with  that  of  other  lamps.  Many  difficulties 
have  had  to  be  met  in  producing  a  neon-vapor  lamp,  and 
this  low  specific  consumption  is  thereby  the  more 
remarkable. 


many  kilovolts,  the  electric  tlux-dcnsitv 
to  this  potential  gradient. 


being  proportional 


THE  DIELEaRIC  STRENGTH  OF  CABLES. 

The  atmosphere  in  which  we  live  is  not  only  the  universal 
store  of  oxygen,  from  which  all  living  animals  draw  their 
stock  of  combustion  energ)-,  but  it  is  also  the  great  electric 
insulating  medium,  in  which  all  organisms  are  enveloped. 
The  influences  of  the  atmosphere  on  organic  life  are  hardly 
less  important  from  the  standpoint  of  a  universal  insulating 
medium  than  from  that  of  a  universal  fuel  storehouse.  In 
electrical  engineering  there  is  no  insulating  substance  so 
inexpensive,  so  convenient  and  so  easily  applied  as  air, 
notwithstanding  the  fact  that  its  dielectric  strength  is  rela- 
tively low.  So  lavishly  does  our  environment  offer  in- 
sulating facilities  for  aerial  wires  that  not  until  we  are 
compelled  to  place  w-ires  underground  do  we  realize  how 
much  it  costs  to  replace  air  insulation  by  solid  insulation 
of  any  kind  in  buried  cables.  The  actual  necessity  of  em- 
ploying high  electric  stresses  in  cables  and  the  commercial 
necessity  of  employing  the  least  total  amount  of  insulating 
material  consistent  with  safety  have  led  in  recent  years  to 
a  study  of  the  laws  of  electric  flux  in  cable  insulation.  The 
fundamental  fact  is  that  the  stress  upon  a  cable-insulating 
sheath,  tending  to  rupture  it  electrically,  depends  upon  the 
electric  flux-density.  In  its  turn  the  electric  flux-density 
depends  upon  the  nature  of  the  material  and  upon  the 
gradient  of  the  electrical  potential.  If  we  confine  attention 
to  one  and  the  same  uniform  insulating  material,  such  as 
rubber,  the  dielectric  strength  of  the  insulating  layer  does 
not  primarily  depend  upon  the  electric  potential  imposed 
on  the  layer,  but  on  the  rapidity  of  change  of  that  potential 
in  neighboring  space.  If  the  electric  potential  impressed 
upon  the  insulating  layer  were  the  same  throughout  the 
layer,  so  that  there  was  no  change  in  potential,  then  the 
electric  flux-density  would  disappear,  and  there  would  be 
no  break-down  stress  upon  the  layer,  no  matter  how  high 
the  potential  might  be.  On  the  other  hand,  a  low  electric 
potential  or  voltage  applied  to  the  conductor  of  a  cable  can 
])roduce  a  high  break-down  stress  on  the  insulator  if  the 
.gradient  of  potential  in  the  insulator  is  rapid;  that  is,  if 
within  a  little  distance,  of  say  I  mm,  the  potential  falls  by 


Between  a  pair  of  parallel  metallic  plates  a  layer  of 
uniform  insulating  material  necessarily  develops  a  uniform 
gradient  of  potential  at  all  points.  For  example,  if  a  flat 
sheet  of  fiber  0.5  cm  thick  is  clamped  between  a  pair  of 
parallel  opposing  metallic  plates  connected  to  a  difference 
of  potential  of,  say,  15  kilovolts,  then,  except  near  the 
edges  of  the  plates,  the  gradient  of  potential  in  the  sheet 
will  everywhere  be  uniform  at  30  kilovolts  per  centimeter, 
with  a  correspondingly  uniform  electric  flux-density ,  and 
intensity  of  break-down  stress.  But  when  the  insulating 
sheet,  instead  of  being  flat,  is  bent  or  curved  between  cor- 
respondingly curved  metallic  conducting  surfaces,  the 
gradient  of  potential  and  the  electric  flux-density  are  always 
greater  at  the  surface  of  greater  curvature ;  so  that  the  ten- 
dency to  break  down  electrically  is  always  greater  at  or 
near  the  surface  of  greater  curvature.  For  the  same  rea- 
son, when  a  single  round  wire  is  placed  at  the  center  of  a 
round  leaden  sheath  and  insulated  by  a  uniform  cylindrical 
coating,  say,  of  varnished  paper,  the  insulating  layer  has  a 
greater  curvature  at  its  inner  surface  of  contact  with  the 
central  wire  than  at  its  outer  surface  of  contact  with  the 
sheath ;  consequently,  the  gradient  of  potential,  the  electric 
flux-density  and  the  break-down  stress  are  all  greater  at 
the  inside  than  at  the  outside  layers,  and  if  the  insulating 
material  is  homogeneous  it  will  always  tend  to  break  down 
first  on  the  inside.  Experiment  amply  confirms  this  gen- 
eralization. The  smaller  the  diameter  of  the  central  wire 
the  greater  the  curvature  of  the  inside  layer  of  insulator 
and  the  more  intense  the  break-down  stress  on  that  inside 
layer  for  a  given  potential  impressed  on  the  wire.  High- 
potential  cables,  therefore,  avoid  the  use  of  thin  single- 
wire  conductors. 

The  question  arises  as  to  what  is  the  effect  of  stranding 
a  conductor  upon  the  break-down  stress  at  the  inside  in- 
sulating layer,  where  that  stress  is  sure  to  be  the  greatest. 
Mathematically  speaking  the  question  is.  How  is  the  poten- 
tial distributed  near  to  and  outside  of  such  a  stranded  con- 
ductor? If  the  potential  distribution  can  be  determined  for 
any  given  set  of  cable  dimensions,  the  gradient  of  potential 
and  the  break-down  stress  can  be  determined.  Professor 
Levi-Civita  first  solved  this  problem  mathematically,  and 
Mr.  E.  Jona  was  the  first  electrical  engineer  to  apply  and 
check  the  mathematical  formula  experimentally.  In  gen- 
eral, the  result  is  that  the  potential  gradient  is  always 
steeper  near  the  outside  of  a  stranded  wire  than  near  the 
outside  of  a  corresponding  cylindrical  conductor,  so  that 
the  dielectric  strength  of  a  cable  of  given  dimensions  is 
always  reduced  somewhat  by  stranding  the  wires.  In  fact, 
some  high-tension  cables  have  been  made  with  a  thin  leaden 
sheath  over  the  stranded  conductor,  so  as  to  cylindrize  the 
conducting  surface.  In  our  Digest  last  week  reference  was 
made  to  an  article  by  Herr  W.  Deutsch,  appearing  in  a 
recent  number  of  the  Elektrotechnische  Zeitschrift,  on  this 
subject.  The  paper  indicates  that  in  general  the  use  of  a 
stranded  conductor,  concentric  with  a  leaden  sheath,  in- 
creases the  potential  gradient  nearly  30  per  cent  with 
respect  to  a  single  cylindrical  central  conductor  of  the  same 
diameter. 
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Scope  of  the  National   Electric  Light  Association. 

Mr.  lohn  V.  Gilchrist,  president  of  the  National  Electric 
Light  Association,  addressed  the  Electric  Club  of  Chicago 
on  Dec.  13.  taking  as  his  subject  the  work  of  the  National 
Electric  Light  Association.  In  an  interesting  talk  Mr. 
Gilchrist  remarked  that  the  membership  of  tlie  association 
has  now  passed  the  10,000  mark,  and  that  there  are  over 
8000  Class  B  members ;  that  is,  employees  of  member  com- 
panies. The  speaker  made  a  calculation  to  show  that  prob- 
ably between  500,000  and  1,000.000  persons  are  interested 
in  the  electric  central-station  industry  in  the  United  States. 
either  directly  as  employees  of  operating  companies  or  as 
manufacturers,  (Jealers  or  agents  supplying  apparatus  to 
such  companies.  A  similar  computation  in  relation  to 
street-railway,  telegraph  and  telephone  companies  would 
swell  the  number  to  a  very  much  larger  extent,  and,  when 
the  families  of  these  persons  are  considered  also,  it  will  be 
seen  that  a  respectable  proportion  of  the  inhabitants  of  the 
United  States  are  in  some  way  related  to  the  electrical  in- 
dustry. An  increasing  number  of  people  are  coming  into 
the  industry,  with  its  growth  and  development.  The  de- 
velopment of  low-head  water-powers  and  of  water-powers 
available  only  a  part  of  the  year  was  spoken  of  as  one 
avenue  in  which  the  industry  would  undoubtedly  expand  in 
the  future. 

Mr.  Gilchrist  believes  in  the  sectionalizing  tendency  in 
the  association  and  said  that  he  thought  there  might  be  a 
section  for  electric  vehicles  and  one  relating  to  illuminating 
engineering.  An  effort  should  be  made  also  to  effect  co- 
operation between  the  N.  E.  L.  A.  and  the  various  electric 
clubs  scattered  throughout  the  country  and  perhaps  with 
other  electrical  organizations.  Interest  and  enthusiasm  for 
the  work  of  the  association  are  now  running  high,  and 
apparently  there  is  no  reason  why  the  membership  may  not 
grow  to  50,000  or  100,000.  The  American  Medical  Asso- 
ciation, with  its  affiliated  class  of  members,  has  a  total 
membership  of  about  75,000.  There  seems  to  be  no  reason 
why  the  distinctive  general  society  of  the  electrical  industry 
should  not  become  correspondingly  strong  and  powerful. 
Mr.  Gilchrist  believes  that  the  name  of  the  society  might 
well  be  changed  to  National  Electric  Association  and  that 
the  organization  should  reach  out  and  cover  the  entire 
industry.  (It  is  interesting  to  note  that  President  Gil- 
christ's advocacy  of  a  change  in  name  to  the  National 
Electric  Association  is  in  line  with  an  editorial  on  the  same 
subject  which  was  printed  in  the  Electrical  World  of  May 
25.  1911.) 

Mr.  H.  H.  Cudmore,  of  Cleveland,  spoke  of  the  work  of 
the  Electric  League  of  that  city.  He  said  that  under  the 
auspices  of  that  organization  three  pages  of  co-operative 
daily-newspaper  advertising  are  now  printed  weekly.  The 
success  of  the  Cleveland  club  has  been  due  to  individual 
effort  on  the  part  of  members.  The  speaker  believed  that 
some  sort  of  co-operation  might  be  arranged  betw^een  the 
various  electric  clubs  and  the  N.  E.  L.  A. 

Mr.  Harry  C.  Rice,  of  Cleveland,  made  a  little  speech  on 
co-operation  and  optimism.  On  the  first  subject  he  advised 
his  hearers  to  get  Maeterlinck's  "Life  of  the  Bee"  as  a 
book  from  which  they  could  learn  much  on  practical  co- 
operation. On  the  second  phase  of  his  subject  he  asked 
the  pertinent  question,  apropos  of  wailing  about  the  eco- 
nomic tendency  of  the  times,  "Why  blow  out  the  candle 
to  find  out  how  dark  it  is?" 

Mr.  E.  W.  Bemis,  formerly  of  Cleveland,  who  has  been 
retained  by  a  number  of  municipalities  as  expert  adviser 
on  public-utility  questions,  said  that  several  years  ago  he 
favored  municipal  ownership  of  public  utilities  in  many 
cases.  He  is  now  engaged  in  rate-regulation  work,  how- 
ever, and  it  is  curious  to  reflect  that,  so  far  as  his  work 
is  successful  in  establishing  equitable  rates,  he  is  himself 
helping  to  postpone  the  day  of  municipal  ownership  of 
public  utilities. 


Electric-Vehicle  Banquet  in  Boston. 


.V  rousing  cliniax  to  the  191 1  electric-vehicle  campaign 
in  New  England  was  celebrated  by  the  Electric  Vehicle 
Club  of  Boston  on  the  evening  of  Dec.  ig,  when  a  banquet 
was  given  at  the  Boston  City  Club  to  about  200  members 
and  guests,  including  many  prominent  federal,  State  and 
city  officials,  merchants,  educators  and  men  of  high  stand- 
ing in  electrical  circles.  The  object  of  the  banquet  pri- 
marily was  to  bring  home  to  the  guests  of  the  club  the 
remarkable  progress  of  the  electric  vehicle  within  recent 
years,  and  to  emphasize  its  great  adaptability,  flexibility  and 
economy  within  the  field  of  urban  and  suburban  transporta- 
tion. The  gathering  was  the  most  enthusiastic  in  the  his- 
tory of  the  electric  vehicle  in  New  England,  and  the  key 
to  the  discussion  was  furnished  by  the  principal  speaker, 
Mr.  Hayden  Eames,  of  Cleveland,  Ohio,  who  declared  that 
only  the  inherent  conservatism  and  dislike  of  change  com- 
mon to  the  human  race  now  stand  in  the  way  of  one  of  the 
greatest  triumphs  electricity  has  ever  been  prepared  to  win. 

President  Day  Baker,  of  the  Boston  Electric  Vehicle 
Club,  called  the  assemblage  to  order  at  the  close  of  the 
banquet  with  a  short  address  of  welcome,  introducing  Presi- 
dent W.  H.  Blood,  Jr.,  of  the  Electric  Vehicle  Association 
of  America,  as  chairman  of  the  evening.  Mr.  Blood  em- 
phasized the  practicability  of  the  electric  vehicle  as  con- 
trasted with  its  status  in  its  earlier  days.  He  pointed  out 
the  great  economic  waste  of  horse  traction  as  illustrated  in 
the  heated  term  of  the  past  summer,  when  3752  horses, 
having  a  total  value  of  over  $1,000,000,  succumbed  to  the 
weather ;  touched  upon  the  unanimity  of  brewers  regarding 
the  cash  value  of  the  electric  truck  in  New  York,  and 
sketched  the  efficient  application  of  the  commercial  ma- 
chine to  department-store  and  central-station  requirements. 

Telegrams  of  congratulation  were  read  from  Messrs. 
L.  A.  Ferguson,  Chicago ;  Frank  A.  Frueauff,  Denver,  Col. : 
Herbert  A.  Lloyd,  Philadelphia;  Rausch  &  Lang,  Cleve- 
land, Ohio;  E.  C.  Vickar,  St.  Louis,  Mo.;  R.  B.  Daggett, 
president  Pacific  Coast  Electric  Vehicle  Association ;  Rob- 
ert M.  Searles  and  James  T.  Hutchings,  Rochester,  N.  Y., 
and  Harvey  T.  Robinson,  New  York.  Great  enthusiasm 
was  aroused  by  the  following  special-delivery  letter  from 
Mr.  Thomas  A.  Edison. 

"To  you,  members  of  the  Electric  Vehicle  Club  of  Boston, 
and  your  guests  assembling,  I  send  greetings.  The  educa- 
tional work  you  are  doing  cannot  fail  to  convince  finally  the 
great  public  that  the  universal  power  will  be  given  out  by 
electric  motors.  Already  cotton  mills,  machine  shops,  iron 
works,  mines,  street  cars,  steam  roads  and  all  are  going 
electric.  Vehicle  transportation  in  cities  and  suburbs  will 
ultimately  be  done  by  electric  storage-battery  vehicles. 
There  is  no  escape  from  the  fact  that  an  electric  motor  has 
but  one  moving  part,  and  that  rotating,  whereas  all  other 
motors  have  hundreds  of  parts,  mostly  reciprocating." 

The  toastmaster  of  the  evening.  Mr.  La  Rue  Vreden- 
burgh,  of  the  Boston  Edison  Company,  called  upon  Major 
H.  F.  Crowley,  of  the  Governor's  staff,  for  a  brief  saluta- 
tion and  then  introduced  Mr.  Hayden  Eames,  who  delivered 
an  address  upon  "The  Electric  Vehicle  for  City  and  State." 
He  reviewed  the  development  of  motor  transportation  in 
Europe,  emphasizing  the  influence  of  good  roads  and  high 
freight  rates  upon  the  progress  of  the  industry.  The  steam- 
motor  haulage  of  goods  in  England  from  the  railroad  into 
the  surrounding  districts  had  been  successfully  based  upon 
a  cost  of  3  cents  per  ton-mile.  The  day  is  almost  at  hand 
in  this  country  when  the  strength  of  bridges  and  the  char- 
acter of  roads  will  have  to  be  improved  to  permit  the  pas- 
sage of  much  larger  trucks  than  are  now  in  use.  Mr. 
Eames  said  that  the  United  States  government  is  well  in 
advance  of  European  governments  in  the  development  of 
military  automobile  applications.  Turning  to  the  electric 
machine,  the  speaker  pointed  out  the  great  importance  of 
detachable  mechanism  and  fittings.     He  contended  that  the 
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-aniline  car  meets  the  demands  of  interurban  service  and 
[h  It  the  urban  field  belongs  to  the  electric  truck  and  pleas- 
irc  vehicle.  For  city  transportation  the  horse  has  been  at 
.1  ili>advantage  for  ten  years.  Even  the  earlier  storage  bat- 
tery was  a  better  chemical  appliance  than  the  liorse.  Proper 
installation  and  operation  are  vital  to  the  success  of  the 
inntor-wagon.  The  electric  truck  means  decreased  labor 
uul  maintenance  charges  in  competition  with  gasoline,  al- 
''  ugh  the  latter  is  more  mobile  and  speedy  where  long 

ances  are  involved.     .\n  increase  in  the  size  of  trucks 

ins  a  saving  in  wages  per  unit  of  merchandise  handled. 

1-ton  trucks  are  likely  to  be  in  use  within  two  years, 
lit  $10,000,000  worth  of  electric  trucks  have  been  pur- 
^nased  thus  far  in  this  country,  about  one-fourth  of  this 
-uin  having  been  expended  in  the  past  year.  It  is  estimated 
that  sixteen  times  as  much  freight  is  handled  on  wagons 
and  trucks  as  on  railroads,  and  that  in  Boston  alone  76,500 
k\v-hours  would  be  daily  required  merely  to  convey  retail 

iL;ht   away   from   the  terminals  to  the   receiving  ware- 

>es.     The  electric  vehicle  is  no  heavier  for  the  required 

\  ice  than  is  the  gasoline  truck. 

\lr.  Eames  dwelt  at  length  upon  the  value  of  synthetizing 

costs  in  selling  electric  vehicles  and  contended  that  wide 
experience  enables  the  expense  of  such  service  to  be  deter- 
mined with  high  accuracy  in  advance  of  the  installation, 
presented  the  following  broad  figures  of  electric  truck 

nomv : 


Packing        Depart-        Depan- 

House.  ment.  menc 

Store.  Store. 


Electric  investment $166,000      $36,000        S83,000     'S5 1.000 

Horse  investment   . 94.000        26.000  36,000     I     21,000 

Yearly  saving  by  electrics    ... '       23,600         15,000     ;     20.000     \      11,000 

In  closing  he  pointed  out  that  the  maintenance  of  the 
modern  electric  truck  is  sometimes  only  50  per  cent  of  the 
allowed  total,  and  prophesied  that  the  inertia  of  the  human 
race  will  soon  be  absolutely  unable  longer  to  stem  the  tide 
of  electric  vehicle  advance. 


New  York  Jovian  Luncheon  Club. 


At  the  second  meeting  of  the  New  York  Jovian  Lunch- 
eon Club,  which  was  held  Wednesday,  Dec.  13,  at  Kalil's 

t  Restaurant,  18  Park  Place,  the  attendance  numbered  137, 
the  attendance  at  the  first  meeting  having  been  104,  Mr. 
C,  A,  S.  Hewlett,  of  the  General  Electric  Company,  of 
Schenectady,  was  the  speaker  of  the  day, 

Mr.  Hewlett,  after  complimenting  the  chairman  of  the 
meeting,  Mr.  F.  E.  Watts,  on  his  enthusiasm  and  indus- 
try in  his  work  in  connection  with  the  organization,  spoke 
forcibly  on  the  necessity  of  such   an   organization   having 

t      some  work  of  a  practical  nature  to  do  in  order  to  bind 

*  it  more  firmly  together.  He  used  as  an  illustration  the 
organization  of  the  first  luncheon  club  in  Chicago,  show- 
ing that,  while  the  first  meetings  were  of  benefit  from 
the   co-operative    "come   together"    spirit    which    was   en- 

I  gendered  among  the  members,  the  fact  that  there  was 
nothing  practical  to  do  led  in  a  short  time  to  the  dissolu- 
tion of  the  organization.  He  contrasted  this  with  the 
great  success  of  the  present  Electrical  Club  of  Chicago, 
composed  of  exactly  the  same  class  of  men  as  those  in  the 
former  organization.  The  fact  that  it  had  been  in  ex- 
istence now  for  several  years  and  that  it  was  successful 
and  had  a  constantlv  growing  enthusiastic  membership  of 
practically  all  the  live  wide-awake  electrical  men  in  the 
city  of  Chicago  was.  in  his  opinion,  due  entirely  to  the 
fact  that  the  Electrical  Club  of  Chicago  was  doing  things 


of  a  practical  and  definite  nature.  .\i  each  one  of  its 
meetings,  which  are  held  weekly,  there  is  always  one 
speaker  who  has  something  to  say  of  interest  to  the  elec- 
trical men  of  Chicago,  something  wliich  the  Chicago  men 
should  know  about,  should  discuss  among  themselves  and 
work  together  on,  either  for  or  against. 

The  next  meeting  is  to  be  held  Wednesday,  Dec.  2y,  ai 
Kalil's  Restaurant,  when  there  will  be  a  Jovian  rejuvena- 
tion. While  the  organization  is  composed  at  present  of 
lovians,  the  plan  is  not  to  limit  the  luncheon  club  to  mem- 
liers  of  the  order,  but  to  invite  and  welcome  to  each 
luncheon  all  who  are  interested  in  any  way  in  the  develop- 
n.ent  of  the  electrical  industry. 


Regulations     Regarding     New    Code    Rubber-Covered 
Wire. 


Beginning  Jan.  i,  191-',  the  rubber-covered  wire  specifica- 
tions promulgated  by  the  National  Fire  Protection  Associa- 
tion at  its  meeting  last  March  become  effective.  Xo  wire 
manufactured  after  that  date  which  does  not  meet  the 
specifications  as  printed  in  the  1911  edition  of  the  National 
Electrical  Code  will  bear  the  stamp  of  approval  of  the  Un- 
derwriters" Laboratories,  except  that  representing  bona  fide 
stock  or  contracts  placed  or  taken  prior  to  Jan.  I,  1912.  The 
old  Code  wire  represented  by  the  latter  will  not  bear  the 
new  label,  and  contractors,  dealers,  etc.,  will  have  until 
July  I,  1912,  to  dispose  of  such  stock  or  to  fulfil  such  con- 
tracts. After  that  date,  however,  no  old  Code  rubber- 
insulated  wire  will  be  approved  at  all. 

After  Jan.  i,  1912,  there  will  be  a  single  label  factory  in- 
spection service,  this  service  representing  a  merger  of  the 
Wire  Inspection  Bureau  service  on  National  Electrical  Code 
rubber-covered  wire  with  that  of  the  Underwriters'  Labora- 
tories and  being  under  the  direct  operating  control  of  the 
latter  organization.  This  inspection  will  not  only  be  thor- 
ough at  the  factory  but  will  also  comprise  a  rigid  follow-up 
svstem  in  the  field. 


Central-Station  Activity  in  the  Electric-Vehicle  Field. 


M  the  meeting  of  the  Electric  Vehicle  Association  of 
America  in  New  York,  Dec.  19,  Mr.  Stephen  G.  Thompson, 
of  the  Public  Service  Electric  Company,  Newark,  N.  J., 
presented  a  paper  which  reflected  to  a  marked  degree  the 
activity  of  the  central-station  industry  in  the  electric-vehicle 
field.  The  author  stated  that  approximately  40  per  cent  of 
the  estimated  total  of  5000  electric  commercial  vehicles  at 
present  in  use  are  employed  in  some  forty-odd  installations, 
indicating  a  tendency  on  the  part  of  the  manufacturer  to 
concentrate  his  efforts  in  the  larger  cities  and  on  a  few  cus- 
tomers, thereby  neglecting  the  less  thickly  populated  terri- 
tories. The  gasoline  commercial  vehicle  manufacturers 
have  cultivated  this  neglected  field,  with  the  result  that  in 
the  past  year  they  marketed  200  per  cent  more  machines 
than  did  the  electric-vehicle  makers  since  their  first  entry 
into  the  market,  this  fact  being  due  not  to  any  particular 
superiority  of  the  machines  themselves,  but  to  the  energy  of 
the  vehicle  salesmen  and  agents.  It  is  because  of  its  faith 
in  the  ultimate  triumph  of  the  electric  vehicle  that  the  cen- 
tral-station industry  is  justified  in  actively  promoting  this 
type  of  vehicle,  in  the  same  manner  that  it  has  promoted  the 
introduction  of  other  energy-consuming  devices;  and  did  its 
activity  meet  with  an  equivalent  co-operation  on  the  part  of 
vehicle  manufacturers  an  unprecedented  electric-vehicle 
boom  would  result. 

Although  Mr.  Thompson  contends  that  the  argument  that 
central  stations  should  themselves  operate  electric  machines 
in  order  to  demonstrate  their  faith  in  them  is  not  of  itself  a 
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legitimate  one,  unless  their  application  in  the  transportation 
department  is  attended  by  economies  sufficient  to  offset  the 
increased  investment  over  horse-drawn  vehicles,  the  enor- 
mous investments  by  central  stations  in  electric  vehicles  em- 
phasize their  appreciation  of  the  economic  value  of  the 
commercial  machines. 

The  establishment  of  boosting  stations,  the  author  felt, 
might  ultimately  come  within  the  scope  of  central-station 
activity,  but  the  question  of  whether  the  central  station 
should  maintain  public  garages  is  a  moot  one.  Where  the 
number  of  vehicles  is  so  small  as  to  make  the  employment  of 
a  competent  battery  man  unwarranted  in  a  garage,  Mr. 
Thompson  felt  it  would  be  justifiable  for  the  local  lighting 
company  to  subsidize  such  garages  until  such  time  as  the 
vehicle  manufacturers  themselves  shall  have  placed  enough 
machines  in  the  territory  to  warrant  their  operating  their 
own  garages. 

As  indicative  of  the  results  to  be  expected  from  the  estab- 
lishment of  garages  by  central  stations,  the  author  cited  the 
case  of  the  Union  Electric  Light  &  Power  Company,  of  St. 
Louis.  In  that  city  the  number  of  vehicles  in  use  increased. 
from  eleven,  in  1907.  to  over  450,  because  of  the  company's 
fostering  care.  The  number  of  public  electric  garages  in 
St.  Louis  has  increased  62.5  per  cent  since  October,  1910, 
and  there  are  at  present  over  sixteen  commercial  garages. 

In  view  of  the  expenditures  of  central-station  companies 
for  promoting  the  use  of  electric  vehicles,  the  sums  invested 
in  machines,  the  reductions  made  in  rates,  the  establishment 
of  boosting  stations,  garages,  inspection  departments  and 
automobile  bureaus,  Mr.  Thompson  feels  that  the  manufac- 
turers themselves  will  soon  be  hard  pressed  to  care  for  the 
business  which  the  central  stations  are  developing.  Corre- 
spondence has  disclosed  that,  in  the  main,  central  stations 
have  emphatically  decided  that  their  activity  in  the  electric- 
vehicle  field  has  been  justified,  and  the  increase  in  the  num- 
ber of  vehicles  used  is  sufficient  to  warrant  the  belief  that 
continued  co-operation  will  produce  a  demand  far  in  excess 
of  the  ability  of  the  manufacturers  to  supply  it.  The  author 
closed  with  the  prophecy  that  the  time  is  not  far  distant 
when  the  general  use  of  the  electric  vehicle  may  be  expected 
to  tax  to  the  limit  existing  central-station  installations,  in 
spite  of  the  fact  that  this  particular  demand  for  energy  is 
essentially  off-peak. 

Discussion. 

The  paper  was  discussed  by  Messrs.  Arthur  Williams. 
Frank  W.  Smith,  N.  T.  Wilcox,  W.  E.  Curtis,  Jr.,  P.  S. 
Young,  J.  Richards,  R.  L.  Lloyd,  F.  B.  Neely,  E.  J.  Ross, 
Jr.,  W.  B.  Stoughton,  T.  I.  Jones,  F.  E.  Queeney,  E.  L. 
Howland  and  S.  S.  Phillips. 

The  consensus  of  opinion  was  that  the  central  station  has 
been  very  liberal  in  the  expenditure  of  money,  time  and 
facilities  upon  the  electric  vehicle,  and  this  in  spite  of  the 
fact  that  actual  returns  from  established  garages  were  not 
sufficient  to  cover  the  cost  of  service  and  interest  on  the  in- 
vestment in  very  many  instances. 

Mr.  Wilcox  said  that  his  company  expected  to  have  noth- 
ing but  electric  vehicles  in  Lowell  and  also  in  Brockton  bv 
1913.  Mr.  Young  said  that  the  Public  Service  Electric 
Company,  of  Newark,  would  eventually  have  from  50  to 
100  electrics,  using  these  in  preference  to  all  other  types. 
His  company  will  devote  a  portion  of  its  old  office  building 
for  exhibition  purposes  of  electric  machines  of  various 
types.  Both  Mr.  Young  and  Mr.  Wilcox  spoke  of  the  diffi- 
culty of  convincing  electric  operating  men  and  superintend- 
ents of  the  utility  of  the  electric  vehicle  for  their  work. 

Mr.  Jones  told  of  the  visionary  claims  of  early  manufac- 
turers of  electric  pleasure  cars,  and  how  their  unfilled 
promises  have  militated  against  the  introduction  of  electric 
pleasure  vehicles  in  Brooklyn,  stating  that  there  are  at 
present  eighty-three  inoperative  old  electric  vehicles  whose 
owners,  owing  to  past  experience,  would  not  entertain 
propositions  for  the  modern  electric  vehicle  at  any  cost. 
The  decorative  tungsten  street  posts  in  front  of  his  com- 


pany's branch  offices  are  equipped  for  charging  electrii 
vehicles,  and  all  of  the  tungsten  street  posts  now  being  in- 
.•stalled  are  designed  so  that  each  may  become  a  charging 
station  eventually.  He  commented  on  the  dearth  of  reliabU 
operating  data  showing  the  superiority  of  the  electric  ovei 
tlie  gasoline  and  horse-drawn  vehicles. 

Mr.  Stoughton  suggested  that  manufacturers  have  ap^ 
prenticeship  courses,  somewhat  similar  to  those  of  the  larg< 
electric  manufacturing  companies,  where  high-school  grai 
nates  and  others  could  receive  a  shop  training  and  be  sent 
out  to  operate  machines. 

Mr.  Howland  spoke  on  the  general  subject  of  publicity 
and  the  desirability  of  co-ordinating  all  the  various  branches 
of  the  industry.     The  electric-vehicle  people,  he  maintaine 
do  not  make  enough  noise  and  do  not  advertise  the  excelle: 
qualities  of  the  electric  vehicle,  especially  for  commerci 
work.     This  field,  which  was  entirely  in  the  hands  of  t! 
manufacturers  of  electric  vehicles,  is  fast  being  entered 
manufacturers  of  gasoline  commercial  cars,  who  now  bui^ 
self-starting  attachments   and   attempt  to  make   their   ma- 
chines    fool-proof.     He     maintained     that     manufacture 
lacked  a  broad-minded  spirit,   and  that  what  was  need( 
was  a  campaign  for  educating  the  public  to  know  what  1j 
electric  vehicle  can  do.     In  this  respect,  he  said,  the  centraj' 
station  industry  was  more  energetic  than  the  manufacturers 
of  vehicles  and  of  storage  batteries,  but  the  best  results 
could  only  be  obtained  when  all  three  could   forget  theirj 
individual  fields  and  concentrate  their  efforts  toward  secure 
ing  for  the  electric  vehicle  that  wide  adoption  which  was: 
its  due. 

The  secretary  announced  that  the  membership  of  thei 
association  at  the  present  time  was  233. 


Electric  Vehicle  Meeting  at  Lynn,  Mass. 


By  invitation  of  the  General  Electric  Company  a  meeting 
of  the  New  England  Section  of  the  Electric  Vehicle  Asso-i 
ciation  of  America  was  held  at  Lynn,  Mass.,  in  the  com-l 
pany's  River  Works,  on  the  evening  of  Dec.  14.  A  large| 
party  assembled  at  Park  Square,  Boston,  late  in  the  after-i 
noon,  and  made  the  run  of  about  15  miles  over  the  Metro- 
politan Parkway  to  the  center  of  Lynn  in  about  one  and  a 
quarter  hours,  all  the  transportation  being  by  electric  pleas- 
ure vehicles  under  the  direction  of  a  committee  headed  by 
Mr.  P.  E.  Whiting,  of  S.  R.  Bailey  &  Company,  Boston. 
Upon  reaching  Lynn  a  parade  took  place  through  the  busi- 
ness district,  after  which  the  party  steered  for  the  River 
Works.  Mr.  Fred  M.  Kimball,  manager  of  the  small-motor 
department,  and  Mr.  H.  S.  Baldwin,  factory  engineer,  acted 
as  hosts,  and  shortly  after  the  arrival  of  the  party  a 
luncheon  was  served  in  the  works  restaurant.  Brief  ad- 
dresses emphasizing  the  bright  future  of  the  electric  vehicle 
were  made  by  President  E.  S.  Mansfield,  of  the  New 
England  Section ;  Day  Baker,  president  of  the  Boston  Elec- 
tric Vehicle  Club;  Prof.  Dugald  C.  Jackson,  of  the  Massa- 
chusetts Institute  of  Technology;  Mr.  W.  H.  Francis,  pur- 
chasing agent  of  the  Boston  Edison  Company;  Prof.  Elihu 
Thomson,  Mr.  Frank  J.  Stone,  Boston,  chairman  of  the 
membership  commitee  of  the  Electric  Vehicle  Association; 
Mr.  W.  B.  Potter,  chief  engineer  of  the  railway  depart- 
ment of  the  General  Electric  Company,  and  Mr.  Louis  D. 
Gibbs,  superintendent  of  advertising  of  the  Boston  Edison 
company. 

Mr.  Francis  said  that  the  Boston  Edison  company  has 
now  ordered  eight  electrics  for  passenger  service,  after 
careful  investigation  of  the  possibilities  of  these  machines 
in  covering  a  territory  of  about  20  miles  radius  from  Bos- 
ton. He  pointed  out  that  the  lack  of  speed,  high  friction, 
clumsiness  and  extreme  weight  of  the  electric  vehicles  of 
a  few  years  ago  were  largely  responsible  for  the  difficulties 
encountered  and  which  seem  now  to  be  surmounted.     Mr. 
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Stone  emphasized  the  value  of  the  electric-vehicle  charging 
load  to  the  central  station  during  the  night  hours  when  the 
input  curve  slumps  into  a  deep  valley  of  relatively  in- 
ilticient  production,  lie  pointed  out  that  100  electric  pleas- 
ure cars  are  as  valuable  revenue  producers  as  about  600 
residences  consuming  electricity  for  lighting. 

In  the  evening  a  technical  meeting  was  held  in  the  ap- 
prentice lecture-room,  papers  being  read  by  Messrs.  H.  S. 
Baldwin  and  Alex.  Churchward  on  the  latest  developments 
in  electric-vehicle  motor  design.  Among  the  recent  im- 
provements which  have  become  well  standardized  are  the 
use  of  high-carbon  steel  shafts  ground  within  one  four- 
thousandth  of  an  inch;  construction  of  armature  cores  on 
a  quill ;  use  of  a  cylindrical  field  casting  and  undercut  com- 
mutator;  employment  of  laminated  poles  with  chamfered 
tips  to  reduce  noise;  use  of  copper-plated,  drop-forged 
terminals  and  cast-iron  resistance  grids  of  flexible  charac- 
teristics and  varied  size;  adoption  of  one-piece  mica  cones 
in  supporting  commutators;  use  of  graphite  brushes  to 
secure  long  commutator  wear,  and  the  adoption  of  ball 
bearings,  which  saves  space  and  improves  the  efficiency  of 
lubrication.  By  the  oil  treatment  of  shafts  twice  the  former 
elastic  limit  is  being  secured.  The  use  of  the  one-piece 
magnet  frame  has  done  much  to  simplify  the  question  of 
appearance,  cost,  quick  delivery  and  adaptability  for  meet- 
ing varied  specifications.  Aluminum  heads  are  being  used 
on  vehicle  motor  frames  in  some  cases,  these  being  simple 
in  design,  a  disk  shape  being  provided  to  carry  the  bearing 
pocket.  Four-pole  motors  are  now  general,  and  the  use  of 
formed  coils  and  rectangular  wire  has  been  continued. 
Special  attention  has  also  been  given  to  the  simplification 
of  controller  details,  and  an  important  improvement  has 
been  effected  in  the  use  of  transition  points  in  passing 
through  the  various  series-parallel  combinations,  avoiding 
the  breaking  of  the  circuit  under  load.  Vehicle  motor  in- 
sulation is  tested  at  1000  volts.  The  largest  vehicle  motor 
built  by  the  company  now  weighs  660  lb.  and  is  rated  at 
60  amp  at  85  volts,  its  speed  being  900  r.p.m.  Special  care 
is  taken  to  secure  full  engineering  details  from  the  pur- 
chaser before  admitting  a  motor  to  actual  service.  Even 
before  bids  are  made,  an  outline  of  the  duty  proposed  is 
required.  With  a  properly  designed  motor  the  addition  of 
ten  stops  per  mile  in  the  vehicle  service  cuts  down  the 
mileage  which  can  be  obtained  from  a  given  charge  from 
30  to  35  per  cent.  Following  a  short  discussion  the  party 
adjourned  to  the  testing  floor  and  spent  the  rest,  of  the 
evening  making  detailed  examinations  of  equipment  ar- 
ranged for  special  inspection  and  test.  About  eighty-five 
persons  attended  the  meeting. 


Lighting  the  Panama  Canal. 

Work  on  the  construction  of  a  lighting  system  for  the 
Panama  Canal  is  under  way.  The  scheme  of  illumination 
contemplates  the  use  of  range  lights  and  beacons  to  estab- 
lish direction  on  the  longer  tangents,  and  of  side  lights 
spaced  about  i  mile  apart  to  mark  each  side  of  the  channel. 
The  project  also  includes  lighthouses  and  fog  signals  and 
lighted  buoys,  the  latter  using  acetylene  gas.  For  the 
beacons  in  the  Atlantic,  Pacific,  Miraflores  and  Culebra 
Cut  sections  electricity  or  acetylene  gas  will-  be  used.  The 
range  lights  are  situated  on  land,  and  it  is  necessary  to  cut 
clearings  in  dense  jungle  to  obtain  suitable  locations  for  the 
lights.    This  work  is  now  in  progress. 

A  central  construction  plant  will  be  established  at  Balboa, 
and  here  the  smaller  beacons,  buoy  sinkers,  electric  trans- 
mission poles  and  interior  fittings  for  the  towers  will  be 
constructed  of  reinforced  concrete.  The  electric  trans- 
mission lines  required  for  the  range  lights  and  beacons 
will  be  installed  during  the  year  ending  June,  1913.  It  may 
be  explained  that  the  beacons  for  use  in  Gatun  Lake  will 


be  equipped  for  acetylene  gas,  while  the  rcmaind<.r  neces- 
sary for  canal  operation  will  be  electric-lighte<l.  The 
candle-power  of  the  lights  will  vary,  according  to  the  length 
of  the  range,  from  about  2500  cp  to  about  15,000  cp.  The 
most  powerful  lights  will  be  those  marking  the  sea  channels 
at  the  Atlantic  and  Pacific  entrances,  which  are  to  be 
visible  from  12  to  18  nautical  miles.  The  beacons  and  gas- 
buoy  lights  will  be  about  950  cp  each.  To  eliminate  the 
possibility  of  conflicting  lights,  all  the  range  lights,  beacons 
and  buoys  will  have  individual  characteristics  formed  by 
combinations  of  flashes  at  certain  intervals. 


Inauguration  of  "White   Way"  in  New  Haven. 


The  new  "White  Way"  of  New  Haven,  Conn.,  was 
ushered  into  being  with  elaborate  exercises  on  Dec.  15, 
accompanied  by  the  greatest  night  parade  ever  held  in  the 
Elm  City.  A  boulevard  luminous-arc  system,  the  first  of 
its  kind,  was  lighted  on  that  night  as  well  as  a  slogan  sign 
reading  "Old  Elms,  but  New  Ideas,"  and  it  is 
"^  estimated  that  more  than   100,000  people  wit- 

nessed the  ceremonies. 

Seventy-eight  inverted  6.6-amp  lamps  on 
11.5-ft.  posts  similar  to  that  shown  herewith  are 
spaced  at  intervals  averaging  87  ft.  and  stag- 
gered on  opposite  sides  of  Chapel  Street  from 
State  to  York  and  of  Church  Street  from 
Chapel  to  George.  The  din  at  the  time  the 
Mayor  closed  the  switch  which  placed  the 
lamps  in  circuit  was  akin  to  that  on  New 
Year's  Eve,  for  the  church  bells  were  rung 
and  the  whistles  of  almost  every  factory  were 
tied  down  in  honor  of  the  occasion. 

Every  militia  company  of  the  city  was  in 
the  parade  which  followed,  and  nearly  every 
line  of  business  was  represented  either  by  rep- 
resentatives of  the  firm  or  by  trucks,  automo- 
biles or  floats,  and  many  by  quite  a  number  of 
them.  The  New  Haven  Business  Men's  Asso- 
ciation had  more  than  200  men  in  line,  and  a 
delegation  of  100  or  more  from  the  Bridgeport 
Business  Men's  Association  and  Board  of 
Trade  came  with  bands  to  swell  the  throng. 
Buildings  along  the  line  of  arch  were  deco- 
rated with  bunting  and  vari-colored  incandes- 
cent lamps. 

The  line  of  march  extended  over  3  miles, 
and  the  parade  took  an  hour  to  pass  the  re- 
viewing stand.  Among  the  floats  were  many  equipped  by 
those  directly  interested  in  the  installation. 

The  United  Illuminating  Company,  of  New  Haven,  had  a 
number  of  floats  entered,  the  most  striking  of  which  was 
one  having  a  sample  of  the  new  post,  together  with  a  num- 
ber of  electric  heaters  and  stoves.  The  Okonite  Company, 
which  supplied  the  cable,  had  a  large  reel  outlined  in  light 
on  an  electric  truck.  The  General  Electric  Company  also 
was  represented  in  the  parade,  as  well  as  Mr.  F.  T.  Ley, 
who  styled  himself  "the  man  who  laid  the  ducts."  Alto- 
gether it  was  a  gala  night  for  New  Haven. 


New  Haven 
Post. 


Panama  Canal  Hydroelectric  Plant  at  Gatun. 

Contracts  have  been  awarded  for  the  principal  machinery 
for  the  hydroelectric  Panama  Canal  generating  plant  at 
Gatun.  There  will  be  three  2000-kw  water-turbine  units  in  all. 
From  the  generating  station,  which  will  be  located  in  the 
center  of  the  Gatun  dam  at  the  spillway,  energy  will  be 
supplied  for  operating  the  motors  controlling  the  gates, 
valves  and  other  machinery  for  the  canal  locks,  the  regulat- 
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ing  works  of  the  spillways  of  Gatun  and  Miratlores  clams, 
as  well  as  other  motors  and  electric  lighting  along  the  canal. 
Water  for  the  operation  of  the  plant  will  be  taken  from 
Gatun  Lake  at  a  head  estimated  at  75  ft.  From  a  concrete 
forebay  in  the  spillway  dam  water  will  be  carried  in  pen- 
stocks, equipped  with  headgates  and  regulators,  to  the  tur- 
bines. The  amount  of  water  available  for  station  operation 
when  the  storage  of  the  lake  has  to  be  drawn  upon  during 
the  dry  season  will  be  275  cu.  ft.  per  second,  which  is 
equivalent  to  about  1390  kw  at  the  sw'itchboard. 

The  turbine  waterwheels  will  be  of  the  single-runner, 
scroll-case,  vertical-shaft  type,  turning  at  250  r.p.m.  Final 
delivery  is  promised  within  five  months.  The  three  main 
generators  are  to  be  directly  coupled  to  the  vertical  turbine 
shaft,  the  bearings  for  the  rotating  parts  being  placed  on  the 
top  of  the  generator  case.  Final  delivery  of  the  generators 
is  promised  in  200  days. 


circ.  mil  hard-drawn  copper  cables,  and  the  ground  wire 
is  of  ^8-i"-  extra  galvanized  iron.  The  entire  line  will  cost 
approximately  $160,000. 


Hydroelectric  Development   on   the   Clackamas  River. 

The  Portland  (Ore.)  Railway,  Light  &  Power  Company 
has  been  making  extensive  additions  to  its  hydroelectric 
system,  and  has  just  placed  in  operation  a  new  plant  on  the 
Clackamas  River  at  River  Mill  near  Estacada.  The  dam 
is  686  ft.  in  length,  80  ft.  high  and  150  ft.  wide  at  the  base. 
It  is  of  the  Ambursen  type,  with  its  sloping  face  on  the  up- 
stream side  to  permit  the  water  to  exert  a  downward  pres- 
sure on  the  foundation.  The  structure  is  hollow  and  is 
provided  throughout  its  entire  length  with  passageways. 
which  afford  convenient  access  to  the  interior.  The  gen- 
erating station  is  built  directly  in  connection  with  the  dam. 
It  occupies  a  ground  area  of  173  ft.  by  60  ft.,  and  is  of 
sufficient  size  for  housing  five  3300-k\v  generating  units. 
three  of  which  have  already  been  installed. 

Between  the  River  Mill  plant  and  Portland  the  company 
has  constructed  a  transmission  line  28  miles  in  length,  car- 
ried on  steel  towers,  of  which  316  are  used  at  an  average 
spacing  of  about  500  ft.  The  towers  have  a  normal  height 
of  64  ft.,  which  is  increased  to  84  ft.  where  the  line  crosses 
other  transmission  systems.  The  towers  are  12  ft.  square 
at  the  bottom  and  about  3  ft.  square  at  the  first  cross-arm. 
The  main  legs  of  the  towers  are  composed  of  angle  irons. 
and  the  cross-arms  of  two  channels.  The  arms  are  spaced 
6  ft.  apart  in  the  vertical  plane.  At  one  point  where  the 
line  crosses  the  Willamette  River  and  a  span  of  1800  ft.  is 
necessary  use  is  made  of  specially  designed  towers.  The 
tower  on  the  east  bank  of  the  river  is  100  ft.  high  and  the 
one  on  the  other  bank  85  ft.  high,  the  piers  of  both  being 
set  in  concrete.  These  extra  high  towers  bring  the  trans- 
mission wires  about  75  ft.  above  the  mean  low-water  level 
of  the  river.  The  line  at  this  point  consists  of  three  nine- 
teen-strand  No.  9  copper-clad  cables  with  a  lo-ft.  spacing  in 
the  horizontal  plane.  The  maximum  pull  at  the  top  of  each 
of  these  two  tow-ers  is  about  42,000  lb. 

The  weight  of  the  standard  towers  is  about  4000  lb.,  and 
they  were  assembled  at  the  spot  and  set  7  ft.  in  the  earth 
with  a  special  foundation  shoe.  It  was  not  necessary  to 
use  concrete  foundations,  the  legs  being  merely  run  down 
the  required  distance  in  the  natural  clay  soil.  The  strength 
of  these  towers  is  as  follows:  Horizontal  pull,  12,500  lb., 
taken  parallel  to  or  at  right  angles  with  the  line,  with  the 
load  at  the  ends  of  any  of  the  cross-arms:  horizontal  pull 
applied  at  the  ends  of  any  of  the  cross-arms.  4000  lb.: 
horizontal  pull  in  the  direction  of  the  line,  vvith  the  load 
applied  at  the  ends  of  any  of  the  cross-arms,  6000  lb. ;  ver- 
tical load  applied  at  the  ends  of  any  of  the  cross-arms,  150c 
lb.  The  towers  cost  $150  apiece  delivered  on  the  spot. 
They  are  equipped  with  Ohio  Brass  Company's  suspension 
insulators,  placed  three  in  series  for  the  line  conductors  and 
four  in  series  for  the  strain. ,  The  towers  are  arranged  for 
two  circuits  with  a  grounded  w-ire  on  the  top,  and  they  also 
carry  a  telephone  circuit.    The  conductor  wires  are  250,000- 


Cleveland  Central-Station  Situation. 


At  a  banquet  last  week  Mayor-elect  Xewtun  D.  Baker 
of  Cleveland,  Ohio,  made  the  assertion  that  within  two 
vears  the  city  will  own  electric  plants  which  will  be  fur- 
nishing the  homes  with  energy^  at  something  like,  if  not 
something  under,  3  cents  per  kw-hour.  He  said  that  he 
had  been  studying  the  question  with  lighting  experts  and 
that  his  knowledge  was  now  much  broader  than  before  the 
election,  when  he  could  not  make  promises  so  definite.  He 
also  attacked  the  bond  dealers  of  the  country  and  said  that 
they  had  in  the  past  refused  to  purchase  bonds  that  were 
sold  to  secure  funds  for  municipally  owned  plants  of  this 
kind.  If  the  bondmen  do  not  want  the  $2,000,000  of  securi- 
ties that  are  to  furnish  the  money  for  the  lighting  plant,  he 
said  these  would  be  sold  in  small  lots  to  the  people,  who 
would  then  not  only  receive  the  benefits  of  reduced  rates, 
but  would  own  the  plant. 

In  an  interview  Vice-President  Samuel  Scovil  of  the 
Cleveland  Electric  Illuminating  Company  said  that  the 
Mayor-elect  is  already  hedging.  Before  the  election,  he 
said,  Mr.  Baker  made  the  positive  assertion  that  his  pro- 
posed municipal  plant  w'ould  furnish  energy  at  3  cents,  but 
now  he  has  changed  his  promise  to  "something  like  3  cents." 
He  will  hedge  again  before  he  is  able  to  put  his  promises 
into  execution,  Mr.  Scovil  said. 

Mr.  Scovil  said  that  his  company  is  not  going  to  stop 
growing  merely  because  the  city  threatens  to  put  in  a  two- 
niillion-dollar  plant.  A  year  ago  $1,300,000  stock  and 
Si. 000,000  bonds  were  sold  to  secure  funds  for  needed  ex- 
tension, he  said,  and  next  year  $3,000,000  more  would  be 
needed  for  the  same  purpose,  and  to  that  end  a  request  for 
authority  to  issue  stock  and  bonds  has  been  made  to  the 
Public  Service  Commission.  Additions  must  be  made  to  the 
Lake  Shore  plant,  he  said,  and  money  must  be  spent  for 
underground  and  overhead  work  in  order  to  accommodate 
the  demand  for  service. 

Councilman  F.  S.  Haserodt  has  suggested  that  the  prop- 
erty of  the  Cleveland  Electric  Illuminating  Company  be 
purchased  by  the  city  at  once.  He  says  that  the  $2,000,000 
from  the  bond  issue  may  be  applied  as  a  payment  down  and 
a  mortgage  given  for  the  remainder.  Stockholders  could 
be  guaranteed  a  certain  income  upon  their  holdings  until 
payment  in  full  is  made.  The  city  would  thus  have  the 
advantage  of  the  large  plant  at  once,  with  the  reduced  rates 
that  the  coming  administration  expects  to  give  arbitrarily. 


i 


Public   Utilities  and  Progress. 

The  Commonwealth  Edison  Section  of  the  National 
Electric  Light  Association,  Chicago,  met  at  Handel  Hall 
Dec.  5  to  hear  an  address  by  Mr.  H.  M.  Byllesby  on  "Public 
Utilities  and  Progress."  The  meeting  was  called  to  order 
by  the  new  president  of  the  section,  Mr.  R.  F.  Schuchardt, 
who  made  a  brief  address  announcing  plans  for  the  section 
for  the  coming  year.  The  commercial  division  will  be 
under  the  direction  of  Mr.  O.  R.  Hoge  and  the  technical 
division  under  Mr.  P.  B.  Juhnke.  A  competition  among 
the  members  of  the  section  was  announced  for  the  prize 
of  a  free  trip  to  the  Seattle  convention  of  the  association. 
Markings  for  this  competition  are  to  be  based  on  a  num- 
ber of  things,  such  as  performance  of  duty,  attendance  at 
meetings,  etc.,  and  are  to  be  announced  in  the  next  issue 
of  the  Edison  Round  Table.  The  membership  committee 
announced  164  applications  for  membership  received  during 
November,  191 1,  a  large  increase  over  November,  1910. 
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After  niiisic  by  a  quartet  which  alluded  both  in  a  grace- 
ful and  an  amusing  way  to  the  speaker  of  tiie  evening,  Mr. 
Byllesby,  President  Schuchardt  called  upon  Mr.  Samuel 
Insull  to  introduce  the  speaker  of  the  evening  because  of 
his  lifelong  business  acquaintance  with  Mr.  Byllesby,  both 
having  been  in  at  the  beginnings  of  the  electric-lighting 
industry.  In  his  introduction  Mr.  Insull  mentioned  the 
interesting  coincidence  that  Mr.  Byllesby,  prominent  in 
electrical  finance  in  Chicago,  and  Mr.  Frederick  Sargent, 
equally  prominent  in  engineering  and  the  designer  of  Chi- 
cago's greatest  power  plants,  successively  filled  the  same 
positions  when  they  started  in  the  electrical  business. 
When  Mr.  Byllesby  left  a  position  as  draftsman  for  the 
Wetherell  Corliss  Engine  Works  Mr.  Sargent  was  his  suc- 
cessor, and  when  Mr.  Byllesby  left  his  next  position  with 
the  Edison  Illuniinating  Company  Mr.  Sargent  again  was 
his  successor. 

Mr.  Byllesby  in  his  address  on  "Public  Utilities  and 
Progress"  recalled  some  of  the  advances  made  in  the 
thirty  years  that  he  had  been  connected  with  the  electric 
public-utility  business.  These  advances  of  themselves  were 
sufiScient  evidence  of  the  remarkably  progressive  character 
of  the  men  engaged  in  the  business.  He  made  the  asser- 
tion that  no  greater  progress  has  been  known  within  a 
short  time  than  that  in  the  electrical  business,  and  that  men 
of  the  most  progressive  character  are  engaged  in  this  busi- 
ness. Not  only  are  the  utility  companies  in  themselves 
progressive,  but  they  have  had  a  decided  influence  in 
waking  up  the  communities  in  which  they  conduct  their 
business.  Time  and  again  he  had  seen  progressive,  up-to- 
date  management  of  a  public-utility  property  replace 
former  inditYerent,  incompetent  management,  with  a  result 
that  influenced  the  whole  business  character  of  the  com- 
munity. In  fact,  no  single  concern  in  a  community  like 
Chicago  does  as  much  business  in  dollars  and  cents  as  the 
public  utilities,  with  the  possible  exception  of  the  tax  col- 
lectors. The  influence  of  electric  public-utility  manage- 
ment and  the  progressiveness  of  its  men  have  been  felt  by 
Other  industries.  The  gas  business  was  at  a  standstill  at 
the  time  electric  light  began  to  come  into  the  field.  Under 
the  stimulus  of  competition  great  improvements  have  been 
made  in  gas  apparatus  and  business  methods.  Public 
opinion  in  this  countrv.  he  said,  is  rapidly  crystallizing  in 
the  idea  that  a  public  utility  should  be  a  regulated  and  pro- 
tected monopoly.  This  is  the  idea  toward  which  most  of 
the  great  pioneers  have  been  working. 

Appealing  to  his  audience  as  composed  of  those  respon- 
sible for  conducting  the  business  01  a  great  public-utility 
corporation,  he  called  attention  to  the  dignity  and  respon- 
sibility of  such  positions.  Great  as  have  been  the  develop- 
ments of  the  last  thirty  years,  as  he  had  already  recited, 
there  will  be  correspondingly  great  opportunities  in  the 
coming  thirty  years,  with  great  rewards  for  those  who 
measure  up  to  the  requirements. 

At  the  close  of  the  address  President  Schuchardt  an- 
nounced that  a  program  of  addresses  by  captains  and 
leaders  in  public-utility  work  has  been  arranged  for  the 
coming  season,  including  addresses  by  Messrs.  Samuel 
Insull,  president  of  the  Commonwealth  Edison  Company; 
B,  E.  Sunny,  president  of  the  Chicago  Telephone  Company ; 
B.  I.  Budd,  president  of  the  Chicago  elevated  railway 
companies,  and  Judge  Peter  S.  Grosscup,  in  whose  court 
many  important  public-utility  cases  have  been  decided. 


German  Central  Stations. 


The  central-station  statistics  just  published  by  the 
Verband  Deutscher  Elektrotechniker  give  exact  figures  on 
2526  stations  as  to  their  status  on  April  i,  1911.  It  is  esti- 
mated that  the  stations  which  were  not  heard  from  would 
swell   the   total   number  of   stations   in    Germany   to   about 


The  development  nt  ilie  central  stations  and  their  con- 
nected load  is  shown  grapliically  in  Fig.  i.  On  .\pril  I, 
191 1,  the  reporting  stations  had  a  connected  load  of  810,- 
046  kw  in  16,209,233  incandescent  lamps;  130,175  kw  in 
245,772  arc  lamps;  1,621,676  hp  of  motors,  417,897  hp  of 
which  was  in  street-car  motors,  and  73,120  kw  in  heating 
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Fig.    1 — Curves    Showing    Central-Station     Developments    In 
Germany. 

and  cooking  apparatus,  making  a  grand  total  of  2,477,- 
849  kw. 

For  this  connected  load  there  is  provided  a  total  station 
power  rating  of  1,466,418  kw,  of  which  1,271,250  kw  is 
furnished  by  generators  and  195,168  kw  by  storage  bat- 
teries. Of  this  total  power  rating  352,964  kw  is  in  the 
form  of  direct  current.  461,387  kw  in  the  form  of  single 
and  polyphase  alternating  current  and  652,067  kw  in  mixed 
systems.  The  number  of  kilowatt-hours  produced  per  year 
l)y  543  stations  was  1,245,541,000  for  1910,  against  951,033,- 
000  for  1909,  which  corresponds  to  an  increase  of  15.5  per 
cent  per  year. 

Classified  according  to  kind  of  current  the  stations  are 
divided  as  follows  :  Single-phase  energy.  57,  with  a  rating 
of  51,836  kw;  polyphase  energy,  345,  with  a  total  rating  of 
403,822  kw;  direct-current  energy,  1771,  with  259,341  kw 
in  generators  and  93,723  kw  in  storage  batteries ;  mixed 
direct-current  and  alternating-current  systems,  353,  with 
556,351  kw  in  generators  and  95,716  kw  in  batteries. 

Classified  according  to   type  of  motive  power  the   sta- 
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Fig.    2 — Increase    in    Station    Rating    Classified    According   to    Kind 
of   Current, 

tions  are  divided  as  follows:  Steam,  799;  water,  253;  in- 
ternal-combustion engines,  383 ;  water  and  steam,  402 ;  con- 
verters or  transformers,  107;  other  types  of  machines,  582. 
The  table  gives  the  division  of  stations  according  to  rating. 
It  is  interesting  to  note  that  the  number  of  gas  and  oil 
stations  is  now  considerably  higher  than  that  of  the  pure 
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waier-power  stations  and  is  now  almost  as  large  as  that 
of  the  combined  water  and  steam  stations.  As  to  the  num- 
ber of  meters  in  use  there  were  employed,  as  far  as  the 
available  information  goes,  508.868  meters  for  lighting  cir- 
cuits alone,  108,636  meters  for  power  circuits  alone,  and 
337,511   meters   for  power  and  lighting  circuits   together. 

cu^ssIFrcATION  of  stations  by  rating. 


Ratins, 
Kilowatts. 

Numher  of 
Stations. 

Rating. 

Kilowatts. 

Number  of 
Stations. 

0-  100 

985 

2001-  SOOO 

.    S9 

101-  SCO 

769 

5001-10,000 

24 

501-1000 

141 

Over  10,000 

29 

1001-2000 

93 

Unknown 

425 

The  number  of  kw-hours  sold  was  available  only  for  543 
stations  and  was  951,033,000  kw-hours  in  1909  and  1,245,- 
541,000  kw-hours  in  191 1.  This  means  an  increase  of  31 
per  cent  in  two  years,  or  an  increase  of  15.5  per  cent  per 
year,  as  compared  with  an  increase  of  15.8  per  cent  during 
the  last  year  in  the  volume  of  gas  produced  by  gas  plants. 
As  to  the  voltage  used,  258  two-wire  direct-current  stations 
use  105  to  125  volts,  601  stations  220  to  260  volts,  and  nine- 
teen stations  other  voltages.  In  three-wire  direct-current 
stations  a  tension  of  2  X  no  volts  is  used  in  543  stations, 
one  of  2  X  220  volts  in  470  stations  and  other  voltages  in 
twenty-nine  stations.    Less  uniformity  exists  in  alternating- 
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Fig.  3— Increase  In  Stations  Classified  According  to  Prime  Movers. 

current  stations.  Among  single-phase  stations  forty-one 
use  a  voltage  of  from  no  to  120,  ten  from  150  to  170, 
twenty-one  from  220  to  250 ;  seventeen  use  2000  volts,  nine 
use  3000  volts,  five  use  5000  volts,  three  use  10,000  volts, 
and  127  stations  use  other  voltages.  Among  three-phase 
stations  295  stations  use  no  to  127  volts,  372  stations  use 
2X0  to  225  volts,  thirty-six  stations  380  volts,  forty-six  sta- 
tions 500  volts,  thirty-four  stations  2000  volts,  ninety-three 
stations  3000  volts,  eighty-seven  stations  5000  volts,  forty- 
three  stations  5500  to  6000  volts,  fifty-two  stations  10,000 
volts,  nineteen  stations  15,000  volts,  and  149  stations  other 
voltages,  the  highest  being  50,000  volts. 

With  regard  to  ownership  the  stations  are  classed  as 
follows:  Seventy  per  cent  are  owned  by  private  persons 
or  corporations  and  30  per  cent  are  owned  by  municipalities 
or  provinces. 

Of  the  2526  stations,  205^:  nre  devoted  exclusively  to  the 
production  and  distribution  of  electric  cnergv,  ;6  stations 


have  side  lines  (bathing-houses,  wash-houses,  ice  factories, 
etc.),  246  stations  are  sawmills,  smelters,  and  factories 
which  make  electric  energy  as  a  side  issue. 

The  Berlin  Elektricitatswerke  leads  with  156.933  kw 
then  follow,  in  order,  Hamburg  with  42,246  kw,  Ober- 
schlesischen  Elektricitatswerke  with  34,967  kw,  Rhcinische 
W'estfalische  Elektricitatswerke  with  24,200  kw,  Munich 
with  24,159  kw,  Frankfort  with  23.989  kw,  Bergische  Elek- 
tricitatswerke in  Ohligs  with  20,500  kw. 


Apparatus  for  Artificial  Respiration. 

A  device  has  recently  been  placed  on  the  market  in 
Europe  to  perform  mechanically  the  operations  of  artificial 
respiration  in  reviving  persons  overcome  by  electric  shock, 


Fig.     1  —  Respiratory    Apparatus    in     Lowered     Position. 

by  the  inhalation  of  poisonous  gases,  drowning,  etc.  The 
apparatus  is  for  the  application  of  the  Sylvester  method, ; 
and  greatly  mitigates  the  labor  incident  to  direct  manual 
operation.  It  is  claimed  that  the  apparatus  is  easily  ap- 
plicable, that  it  can  be  operated  by  any  person  and  requires  ' 
only  one  person  to  do  all  the  work,  including  attentiop  to 
the  tongue. 

The  apparatus  and  its  operation  may  be  readily  under- 


Raised    Position. 


stood  from  the  accompanying  illustrations.  The  injured 
person  is  placed  on  a  board,  which  is  raised  a  little  at  the 
head  end,  and  the  arms  are  strapped  to  the  levers,  the  lat- 
ter being  made  of  ordinary  pipe.  Across  the  chest  a  broad 
pad  is  placed,  which  serves  to  compress  the  chest  and  is 
connected  with  and  operated  by  the  levers.    Wires  running 
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from  tlie  end  of  llio  levers  through  small  pulleys  are  con- 
nected to  the  pad  by  hooks.  Several  holes  at  each  end  of 
the  pad  allow  for  adjustment. 

Referring  to  Fig.  1  it  will  be  seen  that  the  operator  is 
holding  out  the  tongue  with  one  hand  and  operating  the 
levers  with  the  other.  In  this  position  the  chest  of  the  in- 
jured person  is  e.xpanded  to  its  fullest  extent,  no  pressure 

:  being  exerted  by  the  pad.  In  raising  the  levers  the  chest 
is  compressed  partly  by  the  movement  of  the  arms  of  the 
patient,  but  more  by  the  pressure  of  the  pad,  which  is 
pulled  down  by  the  wires.  The  uniform  movement  obtained 
in  moving  the  lever  up  and  down  is  stated  to  have  a  more 
beneficial  effect  than  in  manual  operation.  The  apparatus 
is  reported  to  have  been  tested  with  very  satisfactory  re- 
sults at  the  following  institutions  of  Stockholm,  Sweden : 
Karolinska  Institutet,  Swedish  Association  of  Physicians 
(Svenska   I.akaresallskapet),  the  Life-Saving  Association 

:  and  the  Royal  Hospital.  It  is  manufactured  by  Aktie- 
bolaget  Stille-Werner,  Bergsgatan  2,  Stockholm.   Sweden. 


Turin  International  Electrical  Congress. 


Telephony  and  Telegraphy. 


In  Section  \T  of  the  Turin  International  Electrical  Con- 
gress papers  on  telephony  and  telegraphy  were  presented. 
Abstracts  of  these  papers  follow : 

EFFICIENCY  OF  \VIRELESS-TELEGR.\1»II   .VPI'ARATUS. 

Dr.  J.  Erskine-Murray  distinguishes  four  different 
efficiencies  in  wireless  telegraphy,  namely:  (i)  Commercial 
efficiency;  (2)  telegraphic  efficiency;  (3)  operation 
efficiency;  (4)  energy  efficiency.  In  a  paper  he  defined 
each  of  these  efficiencies  and  stated  that  they  resulted  from 
a  very  complete  analysis  of  the  entire  subject.  These 
definitions  should  serve  as  a  guide  to  others,  and  will  lead 
them  to  pursue  systematic  methods  in  the  solution  of  very 
practical  problems  in  commercial  wireless  telegraphy. 

HERTZIAN'   AZIMUTHAL  COMPASS. 

Dr.  E.  Bellini  described  a  wireless  receiver  capable  of 
distinguishing  the  direction  of  the  sending  station,  and  gave 
results  of  experiments  that  have  been  carried  out  by  the 
French  government. 

This  device  enables  a  vessel  to  determine  its  angular 
position  with  reference  to  a  wireless  sending  station,  and 
the  experiments  show  an  average  error  of  only  2  degrees. 
The  device  may  be  installed  at  points  along  the  shore  or 
on  board  the  ship.  The  latter  method  is  preferable  because 
it  allows  the  ship's  officers  to  make  their  own  observations. 
As  a  result  of  these  experiments  the  French  navy  has  in- 
stalled several  equipments,  and  two  ships  of  the  Compagnie 
Generale  Transatlantique  have  also  been  equipped.  Fur- 
thermore, the  French  government,  realizing  the  value  of 
this  device  in  foggy  weather,  has  begun  the  installation  of 
four  wave  stations  along  the  coast,  which  send  out  waves 
just  as  a  lighthouse  sends  out  light.  These  waves  have  a 
length  of  only  80  m  and  will  not  interfere  with  any  "other 
wireless  systems.  Each  station  has  a  characteristic  fre- 
quency and  signal  and  can  be  instantly  recognized  by  any 
wireless  receiver. 

The  radio-compass  is  not  capable  of  receiving  waves 
having  a  length  of  several  thousand  meters,  except  at  very 
short  range;  600-nieter  waves  will  operate  it  at  distances 
up  to  20  miles,  300-meter  waves  up  to  50  miles,  and  so  on, 
the  range  of  operation  increasing  as  the  wave-length 
decreases. 

MULTIPLE  TELEGRAPHY. 

The  different  systems  of  multiple  telegraphy  that  have 
been  tried  under  commercial  conditions  form  the  subject 
of  a  paper  presented  by  Major  W.  A.  J.  O'Meara.     The 


character  of  each  system  is  briefly  set  forth  and  the  prac- 
tical results  from  actual  service  arc  given.  The  systems 
covered  are:  Morse  quadruplcx,  Mercadier  system.  Phono- 
phone  system,  Picard  system,  Uelancy  system,  Baudot  sys- 
tem, Murray  multiplex,  Munier  system,  and  Rowland 
system. 

In  conclusion  the  author  referred  to  the  competition  be- 
tween multiplex  systems  as  a  class  and  high-speed  automatic 
telegraphs.  He  divided  telegraphic  messages  into  two 
classes:  (i)  Short  telegrams  relating  to  business  or  domes- 
tic affairs;  (2)  long  telegrams  for  the  press. 

The  long  telegrams  arc  better  adapted  to  the  high-speed 
system  than  are  the  short  ones.  The  author  was  of  the 
opinion  that  short  telegrams  should  preferably  be  treated 
as  separate  units  in  order  to  facilitate  the  tracing  of  errors 
and  to  save  time  in  sending  and  delivering  the  message. 
The  Baudot  multiplex  printer  has  been  successful  in  Eng- 
land, and  preparations  are  now  being  made  to  install  a 
sextuple  duplex  between  London  and  Birmingham.  If 
this  installation  comes,  up  to  the  expectations  it  will  be 
the  most  rapid  printer  yet  invented  for  handling  large  num- 
bers of  messages. 

Two  additional  contributions  were  incorporated  in  this 
paper  as  a  supplement — one  a  short  discussion  of  the 
■'decrement  method"'  of  Morse  quadruple.x  with  a  complete 
circuit  diagram,  by  Mr.  C.  C.  Vyle,  and  the  other  a  theo- 
retical analysis  of  the  currents  in  the  "increment  method" 
of  IMorse  quadruplex,  by  Mr.  C.  E.  Hay. 

The  report  was  discussed  by  Messrs.  Duran,  di  Pirro, 
Strecker  and  Carletti. 

I.ONG-DISTAN'CE  TELEPHONY    IN    AMERICA. 

Much  information  relating  to  the  equipment  and  oper- 
ating practices  of  the  Associated  Bell  Telephone  Companies 
was  given  in  a  paper  by  Mr.  Frank  B.  Jewett.  At  the 
present  time  the  Bell  telephone  system  comprises  twenty- 
six  local  operating  organizations,  covering  all  of  the  United 
States  and  a  large  portion  of  Canada.  About  2,000,000 
wire-miles  of  long-distance  telephone  lines  are  in  use.  Of 
this  total  wire  mileage  about  80  per  cent  is  in  the  form  of 
open-wire  circuits,  on  168,000  miles  of  pole  line,  and  the 
remainder  is  in  cable  circuits,  principally  underground.  In 
addition  to  the  equipment  used  exclusively  for  long-distance 
business,  the  equipment  for  exchange  service  and  for  con- 
necting individual  subscribers  with  the  toll  system  com- 
prises about  9,700,000  miles  of  wire. 

Practically  all  of  the  open-wire  mileage  is  in  the  form 
of  hard-drawn  copper  metallic  circuits,  many  of  which  are 
equipped  with  Pupin  loading  coils.  The  copper  wire  ranges 
in  weight  from  about  102  lb.  per  wire-mile  to  430  lb.  per 
wire-mile,  the  most  common  size  weighing  approximately 
173  lb.  per  wire-mile.  Many  of  the  open-wire  circuits  are 
arranged  to  secure  a  third  talking  circuit  from  two  metallic 
circuits  by  the  phantoming  process.  The  arrangement  of 
open-wire  circuits  for  phantoming  is  being  extended  with 
great  rapidity,  and  with  the  more  intimate  development  of 
a  combined  commercial  telegraph  and  telephone  system  the 
compositing  and  simplexing  of  total  circuits  for  simulta- 
neous telephone  and  telegraph  operation  is  being  generally 
applied  to  all  long-distance  lines. 

In  the  case  of  long-distance  toll  lines  in  paper  cable  the 
soft-drawn  copper  wires  vary  in  weight  from  21  lb.  per 
wire-mile  to  166  lb.  per  wire-mile.  The  latter  size  is  used 
in  the  New  York-Washington  cable  which  is  now  being 
installed.  Whether  the  wires  employed  for  long-distance 
circuits  in  cables  are  large  or  small,  they  are  invariably 
equipped  with  Pupin  loading  coils.  The  same  is  almost 
invariably  true  of  all  cable  circuits  employed  for  bringing 
open-wire  toll  lines  into  cities,  whenever  the  length  of 
such  cable  circuits  is  sufficient  to  warrant  the  use  of  loading 
coils. 

The  New  York-Philadelphia  underground  cable,  which 
has  been  in  service  since  the  latter  part  of  1905,  is  laid  in  a 
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subway  of  standard  vitrified-tile  duct  construction,  with  six 
through-ducts  and  varying  numbers  of  additional  ducts  to 
provide  for  local  requirements  along  the  route.  The  cable 
has  an  outside  diameter  of  2^^  in.,  and  has  a  lead-tin  alloy 
sheath  ^i  in.  in  thickness.  It  contains  ninety-three  pairs  of 
No.  14  B.  &  S.  and  nineteen  pairs  of  No.  16  B.  &  S.  con- 
ductors, and  is  equipped  with  inductance  coils  at  intervals 
of  approximately  1%  miles.  A  cable  83  miles  long  will 
shortly  be  installed  between  New  York  and  New  Haven. 
This  cable  will  contain  thirty-seven  pairs  of  No.  13  B.  &  S. 
conductors  for  the  entire  distance,  and  a  varying  number  of 
the  same  and  smaller  gage  conductors  along  different  por- 
tions of  the  route.  A  cable  from  Chicago  to  Milwaukee, 
a  distance  of  approximately  90  miles,  is  now  in  use.  This 
cable  contains  fifty  pairs  of  No.  14  gage  conductors,  with 
smaller  conductors  where  needed  for  long-distance  business 
to  intermediate  points.  During  the  present  year  it  is  ex- 
pected that  a  subway  being  run  between  New  York  and 
Boston  will  be  completed,  and  that  the  cable  between  Phila- 
delphia and  Washington,  approximately  140  miles  in  length, 
will  be  installed  and  equipped  with  loading  coils.  At  the 
beginning  of  1912  there  will  therefore  be  a  continuous 
underground  cable  from  New  Haven  to  Washington,  a  dis- 
tance of  315  miles.  It  is  expected  that  the  entire  equipment 
between  Boston  and  Washington  will  be  installed  and 
ready  for  service  by  1914.  The  cable  now  being  installed 
between  Philadelphia  and  Washington  is  of  standard 
mechanical  dimensions,  and  contains  fourteen  pairs  of 
No.  10  B.  &  S.  gage  conductors,  arranged  to  operate  twenty- 
one  telephone  circuits;  forty-two  pairs  of  No.  15  gage  con- 
ductors, arranged  to  operate  sixty  telephone  circuits,  and 
eighteen  telephone  circuits  in  No.  16  B.  &  S.  gage  pairs. 
The  total  number  of  telephone  circuits  within  the  lead 
sheath  will  be  ninety-nine,  of  which  twenty-five  will  be 
phantom.  All  of  the  circuits  will  ultimately  be  equipped 
with  inductance  coils,  which  will  be  suitable  for  composite 
or  simplex  telegraph  work.  The  paper  was  discussed  by 
Messrs.  O'Meara,  Strecker.  di  Pirro,  Saleri  and  Salvadori. 

SELECTIVE   WIRELESS  TELEGRAPHY. 

Prof.  p.  O.  Pedersen  briefly  outlined  the  different  meth- 
ods employed  or  proposed  for  increasing  the  degree  of 
secrecy  in  wireless  communication.  Simple  electrical  reson- 
ance is  of  value  principally  when  combined  with  other 
methods.  Electrical  resonance  with  two  slightly  different 
frequencies,  one  used  for  transmission  of  messages  and 
the  other  for  the  intervening  time,  has  many  advantages 
over  the  simple  resonance  method.  The  author  demon- 
strates that  frequencies  that  differ  by  one-half  of  I  per 
cent  give  entirely  satisfactory  results.  Resonance  methods 
all  have  the  advantage  of  being  little  affected  by  disturb- 
ances set  up  by  other  stations. 

Directed  waves  limit  the  interference  to  a  restricted  area 
and  when  combined  with  resonance  should  provide  com- 
paratively secret  transmission. 

Brill's  method  of  sending  out  predetermined  series  of 
waves  is  too  slow  to  become  of  any  very  great  importance. 

A  method  devised  by  Mr.  M.  A.  N.  Hovland,  a  Nor- 
wegian naval  officer,  provides  for  automatic  transmission 
in  secret  characters,  the  sender  and  the  receiver  being 
arranged  to  translate  automatically  from  the  usual  to  the 
secret  characters  and  vice  versa.  This  system  permits  a 
comparatively  high  speed  of  transmission. 

Finairy  the  author  advocated  the  passage  of  laws  to  pro- 
tect wireless-telegraph  systems  from  interruption  and  in- 
terference, and  to  punish  persons  who  steal  messages  or 
interfere  with  their  transmission.  He  believed  that  such 
laws  would  be  effective  in  their  operation  against  inter- 
ference from  large  and  well-equipped  stations,  and  that  by 
using  speeds  of  100  words  per  minute  and  signals  that  re- 
quire sensitiveness  to  a  variation  of  one-half  of  i  per  cent 
in  the  frequency  little  need  be  feared  from  the  amateurs 
and  others  with  small  installations  and  crude  apparatus. 


In  summing  up  the  author  recommended  the  following 
methods  of  attaining  secrecy  of  transmission: 

( 1 )  Use  of  secret  code. 

(2)  Use  of  Hovland's  system  for  short  distances  and 
restricted  service. 

(3)  Use  of  high  speed  and  secret  code  for  long  distance 
or  in  cases  where  secrecy  is  of  extreme  importance. 

The  paper  was  discussed  by  Messrs.  Bellini  and  ArtomJ 

AUTOMAIIC  AND   SEMI-AUTOMATIC   TELEPHONY   FOR    LARGE  J 
CITIES. 

A  paper  by  Mr.  H.  Milon  dealt  with  the  advisability 
using  automatic  and  semi-automatic  telephones  in  lar; 
cities.  He  briefly  described  the  mode  of  operation  of  tl 
manual,  the  automatic  and  the  semi-automatic,  and  th 
proceeded  to  a  comparison  of  the  three  systems  on  tl 
score  of  quality  of  service  and  economy  of  operation. 

Taking  the  New  York  Telephone  Company's  system  aS; 
giving  the  best  service  that  can  be  attained  with  (he  manual 
system,  namely,  twenty-one  and  a  half  seconds  for  a  con- 
nection and  four  seconds  for  a  disconnection,  the  semi- 
automatic takes  twelve  seconds  for  connection  and  no  tints 
for  disconnection,  and  the  automatic  takes  only  eightl 
seconds  for  a  connection  and  none  for  a  disconnection. 
Reliability  of  apparatus  seems  at  present  to  be  in  favor 
of  the  manual  system,  but  lack  of  data  renders  this  assump- 
tion somewhat  doubtful. 

On  the  score  of  operating  expense,  the  semi-automatic 
is  superior  to  the  manual,  and  the  full  automatic  is  superior 
to  both  in  medium-size  and  very  large  systems,  the  advan- 
tage increasing  with  the  number  of  calls  handled.  The 
author  analyzes  the  various  items  of  expense  and  plots  them 
with  number  of  calls  per  day  for  a  100,000-subscriber  sys- 
tem and  for  a  10,000-subscriber  system. 

In  conclusion  the  author  states  that  while  all  telephone 
experts  are  not  in  accord  regarding  the  relative  merits  of 
these  various  systems,  it  is  doubtless  true  that  the  future 
will  see  a  continual  improvement  and  simplification  of  the 
automatic  .systems,  while  the  recruiting  of  good  operators 
will  in  all  probability  become  more  and  more  difficult  as 
social  conditions  improve. 

WIRELESS   TELEPHONY. 

A  brief  resume  of  the  present  state  of  development  of 
wireless  telephony  was  given  in  a  paper  by  Dr.  Valdemar 
Poulsen. 

Wireless  telephony  began  in  1878,  when  Alexander 
Graham  Bell  established  wireless  communication  over  short 
distances  by  utilizing  the  action  of  light  on  selenium.  How- 
ever, this  branch  of  telephony  as  well  as  those  systems 
which  operate  by  electromagnetic  induction  is  extremely 
limited  in  application. 

Electromagnetic  waves  such  as  are  used  in  wireless  teleg- 
raphy offer  an  entirely  satisfactory  means  of  transmission, 
but  up  to  the  present  time  no  thoroughly  useful  transmitter 
or  receiver  has  been  produced.  Probably  the  best  method 
of  generating  the  wave  trains  employs  the  hydrogen  arc 
and  the  microphone.  The  mechanical  oscillators  are  very 
expensi'-e.  and  the  author  was  of  the  opinion  that  they 
would  find  little  use  in  the  future. 

The  inability  to  construct  a  microphone  capable  of 
handling  comparatively  large  amounts  of  energy  constitutes 
the  only  present  limitation  of  transmission  distance.  With 
a  suitable  microphone  it  would  be  perfectly  feasible  with 
present  apparatus  to  transmit  wireless  telephone  messages 
over  the  same  distances  now  employed  in  wireless 
telegraphy. 

The  author  mentioned  different  expedients  that  had  been 
employed  for  increasing  the  power  capacity  of  microphones 
and  then  gave  circuit  diagrams  of  typical  transmitting  and 
receiving  stations  now  in  use. 

One  distinct  advantage  of  wireless  over  ordinary  teleph- 
ony lies  in  the  fact  that  the    timbre  of    the  voice  is  not 
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changed  with  distance;  therefore  the  use  of  suitable  relays 
offers  great  practical  possibilities. 

One  of  the  disadvantages  of  wireless  telephony  is  the 
inability  to  receive  messages  at  a  station  simultaneously 
with  the  sending  of  messages  from  the  same  station. 
Indeed,  an  attempt  to  do  so  will  probably  result  in  the 
destruction  of  the  n:icrophone. 

In  its  present  state  of  development  wireless  telephony 
may  be  used  commercially  for  distances  up  to  100  km  or 
200  km. 

The  following  is  an  abstract  of  a  paper  presented  in  Sec- 
tion IV.  Abstracts  of  other  papers  presented  in  this  section 
appeared  in  the  issue  of  Dec.  9. 

INCANDESCENT     LAMPS. 

Dr.  Bcrthold  Monasch  contributed  a  brief  outline  of  the 
development  of  the  incandescent  lamp,  beginning  with  the 
carbon-filament  lamp  shown  at  the  Paris  Exposition  in 
1881  and  ending  with  the  drawn-filament  tungsten  lamp  of 
to-day. 

The  first  practicable  metallic-filament  lamp  is  credited  to 
Dr.  Auer  von  Welsbach  in  1898.  It  was  an  osmium  fila- 
ment and  had  a  specific  consumption  of  1.5  watts  per  candle 
and  a  life  of  from  1000  to  2000  hours.  However,  it  was  not 
made  for  voltages  higher  than  35  or  40. 

The  tantalum  lamp  was  placed  on  the  market  in  1905  and 
was  followed  by  the  tungsten  lamp  in  1906. 

The  low  resistivity  of  tungsten  imposed  great  difficulties 
on  the  manufacture  of  filaments  for  low  candle-power  and 
no  volts.  These  difficulties  have  been  overcome  and  now 
no-volt  to  150-volt  lamps  may  be  had  of  almost  any  candle- 
power  between  16  and  1000,  and  200-volt  to  250-volt  lamps 
may  be  had  of  candle-powers  between  25  and   1000. 

The  author  remarks  that  130-volt  lamps  could  be  made 
for  candle-powers  as  low  as  10  were  there  any  demand  for 
such  sizes.  This  led  to  the  observation  that  the  intensity 
of  illumination  employed  by  a  people  is  a  general  index  of 
-the  degree  of  culture  of  that  people. 

It  was  predicted  that  high-candle-power  tungsten  lamps 
will  displace  all  carbon  arcs.  The  tungsten  will  fill  all 
needs  up  to  1000  cp,  and  from  that  point  on  to  5000  cp 
the  mineralized  electrode  arc  will  hold  the  field.  The 
author  expresses  interest  as  to  the  behavior  of.  the  drawn- 
tungsten  filament  under  the  action  of  alternating  current — 
whether  it  will  behave  as  other  tungsten  filaments  or  as 
drawn-tantalum    filaments. 


Committee   on    Gas  and   Electric    Schedules    in 
New  York  State. 


A  draft  of  a  report  by  the  committee  on  gas  and  electric 
schedules  of  the  Public  Service  Commission  for  the  Second 
District  of  New  York  State  has  been  sent  to  companies  in 
the  district  with  a  letter  by  Mr.  Charks  H.  B.  Chapin,  sec- 
retary of  the  committee. 

The  committee  was  appointed  on  Sept.  7,  1910.  at  a  hear- 
ing before  the  commission  and  after  numerous  meetings  and 
much  study  the  draft  of  a  report  to  be  submitted  to  the  com- 
mission has  been  adopted  tentatively  and  sent  to  each  gas 
and  electrical  corporation  and  municipality  operating  in  the 
district,  with  a  request  to  hold  a  meeting  for  its  discu.s- 
sion.  Any  suggestions  should  be  forwarded  to  the  secre- 
tary not  later  than  Jan.  I,  1912,  in  order  that  the  committee 
may  have  an  opportunity  to  consider  them  before  a  meeting 
to  be  held  in  the  Hotel  Ten  Eyck,  .Albany,  at  10  a.  m.,  on 
Ian.  17,  1912. 

The  report  is  comprehensive  and  includes  extracts  from 
the  Public  Service  Commission's  law  relating  to  the  subject 
of  schedules.  The  obvious  purposes  of  the  sections  of  the 
law  quoted,  as  stated  by  the  committee,  are:  (a)  To  permit 
reasonable  discrimination   in  the  making  of  rates,  justified 


by  special  conditions  and  circumstances  unusual  so  far  as 
general  service  is  concerned,  and  to  prevent  such  discrimina- 
tion in  rates  or  otherwise  as  shall  be  unjust  to  any  or  all 
consumers  or  to  the  public  served;  (b)  to  enable  the  com- 
mission in  its  discretion  to  require  schedules  of  rates  to  be 
filed  and  published;  (c)  to  enable  the  cunnnission  to  pre- 
scribe the  form  of  every  schedule,  and  from  time  to  time  to 
make  such  changes  as  it  may  deem  wise;  (d)  to  enable  the 
commission  to  establish  such  rules  and  regulations  as  it  may 
deem  necessary,  and  to  modify  them  from  time  to  time. 

In  making  a  complete  investigation  of  the  subject  the 
conunittee  found  it  essential  to  analyze  the  circumstances 
and_  conditions  in  respect  to  the  furnishing  of  gas  and  elec- 
tricity, the  service  rendered  and  use  thereof;  to  consider  the 
existing  methods  of  charge  and  define  the  appropriate 
meanings  of  terms  used;  to  classify  the  purchasers  of  gas 
and  electricity  according  to  the  provisions  of  the  statute  and 
conditions  of  service  and  use;  to  consider  the  practicability 
of  filing  and  publishing  schedules  of  rates;  to  devise  forms 
and  methods  for  the  construction  and  use  of  such  schedules. 

In  a  section  of  the  report  devoted  to  the  subject  of  serv- 
ice and  service  conditions  the  conunittee  calls  attention  to 
the  manufacture  of  connnoditics  by  general  manufacturers 
and  the  practice  of  railroads  and  street  railways  in  furnish- 
ing a  service.  The  public-service  corporations  and  munic- 
ipalities operating  gas  and  electric  plants,  however,  produce 
and  sell  the  commodities  gas  and  electricity,  but  are  per- 
mitted to  do  so  only  under  the  condition  that  an  adequate 
supply  shall  be  available  at  all  times  to  meet  the  demands  of 
the  public.  They,  therefore,  also  render  a  service,  and  in 
this  connection  the  word  "service"  is  commonly  used  to  in- 
clude both  the  commodity  and  the  availability  of  the  supply. 
It  consists  of  not  only  the  commodity  but  also  the  plant 
capacity  which  may  be  drawn  on  at  any  time.  The  extent 
of  the  service  furnished  to  the  consumer  consists,  therefore, 
of  the  quantity  of  gas  and  electricity  consumed  plus  the 
amount  of  plant  capacity  maintained  on  his  account  and 
subject  to  his  demand.  These  two  fundamental  factors,  to 
which  the  committee  refers  as  quantity  and  demand,  consti- 
tute the  basis  of  all  methods  of  charging. 

Gas  and  electric  service  may  be  sold  under  different  con- 
ditions. These  conditions  create  si.x  fundamentally  different 
kinds  of  service,  as  follows :  Continuous  service,  which  is 
available  at  any  and  all  times ;  limited-period  service,  which 
is  available  only  at  certain  specified  hours  or  seasons;  op- 
tional service,  which  is  to  be  rendered  or  discontinued  for 
periods  at  the  call  of  either  the  producer  or  the  consumer; 
re-sale  service,  which  is  furnished  by  one  corporation  or 
municipality  for  distribution  and  re-sale  by  another;  aux- 
iliary service,  which  is  rendered  for  limited  or  unlimited 
periods  as  auxiliary  to  the  consumer's  plant,  and  emergency 
service,  which  is  rendered  only  in  case  of  break-down  of  the 
consumer's  plant. 

Certain  characteristics  are  more  or  less  constant  for  all 
installations  in  which  the  uses  of  the  service  are  the  same 
or  very  similar.  Such  facts  must  be  taken  into  considera- 
tion in  rate-making.  In  a  description  of  the  various  classes 
of  service  it  is  necessary  that  the  kind  of  service  should  be 
stated,  and  that  the  circumstances  and  conditions  surround- 
ing the  use  of  the  service  should  be  indicated  clearly. 

In  the  section  relating  to  methods  of  charge  the  commit- 
tee mentions  the  fact  that  many  different  methods  of  charge 
for  electric  service  are  in  use.  while  there  arc  comparatively 
few  for  gas  service.  To  obtain  uniformity  of  expression, 
and  to  explain  definitely  these  different  methods,  the  com- 
mittee has  adopted  definitions  of  terms.  These  are  given  in 
an  appendix  and  relate  to  flat  rate,  meter  rate,  quantity 
meter  rate,  demand  meter  rate,  load  factor  or  two-charge 
rate,  three-charge  rate,  uniform  or  straight  line,  block  and 
step.  The  committee  recommends  that  the  definitions  be 
approved  by  the  commission  and  shall  receive  as  wide  pub- 
licitv  as  possible,  for  while  these  terms  are  in  common  use, 
their  exact  meaning  varies  in  different  localities. 
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A  classification  of  purchasers  is  made.  The  four  classi- 
iications  specified  are,  in  brief:  (a)  Municipalities,  state 
and  federal  governments;  (b)  persons  or  corporations  re- 
quiring service  under  the  same  or  substantially  similar  cir- 
cumstances and  conditions  to  those  under  which  service  is 
furnished  generally;  (c)  those  who  require  service  for  new 
uses  and  under  conditions  which  are  unknown  and  cannot  be 
determined  until  after  a  trial  period;  (d)  street  or  other 
railroad  corporations  taking  service  primarily  for  the  pro- 
pulsion, lighting  and  heating  of  cars,  and  gas  or  electric  cor- 
porations taking  service  primarily  for  re-sale. 

In  the  consideration  of  the  advisability  of  a  requirement 
that  schedules  of  rates  be  filed  and  published,  and  of  the 
practicability  of  such  action,  the  committee  discussed  sepa- 
rately the  conditions  governing  each  of  the  four  classes  of 
purchasers. 

In  accordance  with  the  statute  provision  that  rates  for 
Class  A  purchasers  may  not  be  required  to  be  filed  or  pub- 
lished, the  committee  omits  this  class  from  further  consid- 
eration. 

It  appears  to  be  practicable  to  prepare  schedules  uniform 
in  construction  and  arrangement  of  matter  contained,  show- 
ing their  service  classifications,  so  far  as  may  be  practicable, 
and  the  rates,  rules  and  regulations  applying  to  each  such 
classification  under  Class  B.  To  a  greater  or  less  extent 
there  is  continual  competition  with  substitutes  for  service. 
However,  there  will  be  consumers  of  this  class  where  in  or- 
der to  fit  the  business  new  service  classifications  must  be 
provided.  Where  there  is  active  competition  with  respect 
to  isolated  plants,  the  gas  and  electrical  corporations  and 
municipalities  must  be  prepared  to  act  with  promptness  if 
they  are  to  have  a  reasonable  chance  to  secure  the  business. 
There  Mill  also  be  instances  where  service  will  be  required 
immediately  and  under  urgent  conditions.  It  is,  therefore, 
believed  to  be  desirable  that  every  reasonable  opportunity 
be  afforded  to  secure  such  business. 

The  business  done  with  purchasers  of  Class  C  is  of  an  ex- 
perimental nature.  It  is  recommended  that  the  requirements 
for  the  filing  and  publication  of  schedules  be  flexible  enough 
to  allow  new  service  classifications  to  be  established  on 
short-time  notice  under  some  general  regulation  of  the  com- 
mission. It  is  recommended  that  for  business  taken  on 
with  consumers  of  this  class  a  copy  of  the  contract  be  filed 
with  the  commission,  but  not  published,  and  that  the  cor- 
poration or  municipality  making  such  contract  shall,  on  or 
before  the  expiration  of  one  year,  either  establish  in  its 
schedule  a  classification  applicable  or  give  notice  that  the 
contract  will  be  terminated  at  expiration.  For  the  publica- 
tion of  the  service  classifications,  rates,  rules  and  regula- 
tions which  apply  generally  throughout  the  territory  served 
by  a  corporation  or  municipality,  the  committee  has  formu- 
lated schedules  of  rates  which  are  shown  in  an  appendix  to 
the  report.  It  is  believed  to  be  practicable  that  all  changes, 
other  than  those  for  the  establishment  of  new  service  classi- 
fications, should  become  effective  only  after  thirty  days' 
notice  to  the  commission  and  the  public,  or  upon  shorter 
notice  under  special  permission  from  the  commission.  It  is 
rcconmiended  that  the  commission  provide  a  general  regula- 
tion permitting  the  establishment  of  new  service  classifica- 
tions, rates,  rules  and  regulations  applying  thereto  upon  one 
day's  notice. 

The  committee  deems  it  appropriate  and  desirable  that 
copies  of  all  contracts  with  purchasers  of  Class  D  be  filed 
with  the  commission.  It  sees  no  necessity,  however,  for  the 
inclusion  in  schedules  of  the  service  classification,  rules,  reg- 
ulations and  rates  applying  to  purchasers  of  this  class. 

In  case  a  final  order  is  entered,  it  is  recommended  that 
where  unexpired  contracts  at  special  rates  exist  the  rates 
need  not  be  included  in  the  schedules,  but  that  a  list  of  such 
contracts  be  filed  with  the  commission,  giving  the  date  of 
execution  and  the  unexpired  period  which  each  has  to  run. 
At  the  expiration  of  any  such  contract  it  should  be  termi- 
nated, or  if  renewed  shall  be  considered  as  new  business  and 


System  of  Accounts  in  New  Jersey. 


A  hearing  was  held  on  Dec.  5  by  the  Board  of  Public 
Utility  Commissioners  of  New  Jersey  in  reference  to  a 
tentative  system  of  accounts  applicable  to  all  utilities.  Ob- 
jections were  raised  by  representatives  of  electric  railway, 
electric  light  and  power,  and  gas  companies  to  the  plan  of 
the  commission  to  require  a  full  compliance  with  the  pro- 
posed system  of  accounting  to  be  adopted  by  the  board 
for  the  year  beginning  Jan.   i,  1912. 

It  was  decided  by  the  board  that  for  the  current  year 
the  companies  should  file  reports  consistent  with  their 
present  systems  of  accounting.  It  was  agreed  by  the 
board  and  representatives  of  the  companies  present  that  a 
conmiittee  should  be  appointed  representing  each  class  of 


the  general  provisions  applying  to  such  business  shall  be 
included  in  the  schedule. 

The  form'  recommended  for  the  filing  and  publishing  of  ai 
schedule  of  rates  and  an  outline  of  the  manner  in  which  it 
is  to  be  constructed  are  given  in  an  appendix  to  the  report. 
Three  primary  considerations  guided  the  committee.  The 
schedules  should  show  in  uniform  order  of  arrangement 
such  information  in  regard  to  service  classifications,  rates, 
rules  and  regulations  as  actual  or  prospective  consumers 
niav  need  in  order  to  determine  for  themselves  the  service 
best  adapted  to  their  conditions  and  the  rate  therefor.  The 
schedules  shpuld  give  to  the  commission  full  information  re- 
garding service  and  rates.  The  form  for  schedules  shonKl 
be  such  as  to  cover  all  classes  of  business  available  for  n 
single  service  or  a  great  variety  of  services,  and  its  prepara- 
tion should  not  impose  any  unreasonable  financial  burden 
upon  any  reporting  corporation.  11 

For  such  schedules  the  committee  submits  detailed  recom- 
mendations.  The  schedules  should  be  of  loose-leaf  form 
and  the  size  of  the  sheets  8  in.  by  11  in.  The  loose  sheets 
should  be  supplied  to  the  corporations  and  municipalities  by 
the  commission,  and  full  and  explicit  instructions  should  be 
prepared  by  the  commission  showing  the  proper  method  for 
filling  out  the  schedules  and  filing,  and  for  posting  for  pub- 
lic inspection.  The  filing  of  schedules  should  not  be  con- 
sidered as  preventing  the  publication  of  all  or  any  part  of 
such  schedules  in  pamphlet  or  other  form  for  advertising 
purposes. 

The  committee  does  not  feel  prepared  to  reconmiend  to 
the  commission  the  advisability  of  entering  at  this  time  a 
final  order  requiring  that  the  schedules  of  rates  be  filed  and 
published.  It  is  recommended,  however,  that  a  supply  of 
blank  forms  be  prepared  by  the  commission  and  furnished  to 
each  corporation  or  municipality.  The  forms  could  then  be 
filled  out  according  to  instructions  and  returned,  and  there- 
after all  changes  should  be  reported  to  the  commission  as 
required  in  the  instructions,  but  without  regard  to  the  stat- 
utory requirement  of  notice  or  to  the  clause  requiring  spe- 
cial permission  from  the  commission.  This  course,  the 
committee  believes,  should  be  followed  for  a  period  of  at 
least  one  year. 

The  committee  is  composed  of  the  following:  Messrs. 
J.  C.  DeLong,  chairman,  Syracuse  Lighting  Company ;  T.  R. 
Beal,  Nevvburgh  Light,  Heat  &  Power  Company ;  J.  T. 
Cowling,  Westchester  Lighting  Company ;  H.  H.  Crowell, 
engineer  division  of  light,  heat  and  power.  Public  Service 
Commission,  Second  District;  W.  E.  Griggs,  chief  of  division 
of  tariffs.  Public  Service  Commission,  Second  District;  C. 
F.  Hunter,  chief  electrical  inspector  Public  Service  Com- 
mission, Second  District;  J.  T.  Hutchings,  Rochester  Rail- 
way &  Light  Company;  M.  W.  Offutt,  Schenectady  lillumi- 
nating  Company;  F.  B.  H.  Paine,  Niagara,  Lockport  &  On- 
tario Power  Company;  A.  C.  Smith,  Cataract  Power  &  Con- 
duit Company ;  C.  H.  B.  Chapin,  secretary,  29  West  Thirty- 
ninth  Street,  New  York  Citv. 
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utility,  that  the  statistician  of  the  board  should  be  ex  otficio 
a  inciiiber  of  each  coniniittee,  and  that  on  April  1,  1912, 
the  committees  should  be  called  upon  to  make  a  report  of 
the  progress  attained  in  the  formulation  uf  a  new  system. 

The  committee  appointed  on  behalf  of  the  electric-light 
companies  to  consider  the  complete  tentative  system  of 
acounts,  so  far  as  it  is  applicable  to  companies  of  that 
character,  is  composed  of  the  following:  Messrs.  E.  J. 
Allgaert.  J.  G.  Campbell,  F.  \V.  Drawge,  E.  E.  Eysenbach, 
Frank  J.  Pryor.  Jr.,  and  J.  B.  Thompkins. 

In  the  complete  system  of  accounts  prepared  bv  the 
b.iard  a  tentative  scheme  of  general  balance  sheet  and  in- 

iie    accounts    applicable    to    all    utilities    was    included. 

is  provided  for  a  division  of  fi.xed  assets  acquired  prior 
to  Jan.  I,  1912,  from  the  fixed  assets  acquired  since  Dec. 
31,  191 1.  Provision  is  made  for  a  reserve  for  accrued 
amortization.  It  was  provided  in  the  tentative  scheme 
that  on  and  after  Jan.  i,  1912,  every  public  utility  should 
c.irry  a  reserve  for  accrued  depreciation  of  tangible  fi.xed 
lul  for  accrued  amortization  of  intangible  assets, 
accounts  under  the  tentative  plan  were  to  have 
■  ..w,  ^..riied  for  depreciation  accrued  prior  to  Jan.  i,  1912, 
and  for  depreciation  accrued  since  Dec.  31.  191 1,  or,  in 
the  case  of  those  utilities  for  which  depreciation  accounts 
had  already  been  prescribed,  since  Dec.  31,  1910. 

The  classification  of  construction  accounts   for  electric 

lilt  and  equipment  is  based  on  the  standard  classification 
the  National  Electric  Light  Associati.on.    The  classifica- 

n  of  operating  expenses  for  electric  operations  is  also 

-ed  on  the  standard  classification  of  the  National  Electric 

i;,'ht  -Association.  Two  classifications  of  operating  ex- 
1  cnses  are  provided,  one  for  companies  having  gross  annual 
revenues  from  electric  operations  of  more  than  $50,000, 
and  the  other  for  companies  having  gross  annual  revenues 
of  less  than  $50,000.  The  classification  for  companies 
with  the  smaller  revenues  is  capable  of  still  further  con- 
densation for  companies  with  gross  annual  revenues  of 
less  than  $15,000. 

The  classification  of  operating  expenses  for  telephone 
operations  is  the  same  as  that  contained  in  the  uniform 
svstem  issued  recentlv  bv  the  Interstate  Commerce  Corn- 


Treatment    of    Depreciation    in    New    York    Accounts. 

.\  petition  has  been  filed  with  the  New  York  Public 
Service  Commission,  First  District,  similar  to  the  petition 
filed  with  the  Second  District  commission  to  which  refer- 
ence was  made  in  these  columns  on  Dec.  9,  191 1.  It  asks  for 
changes  in  the  system  of  accounts,  relating  principally  to 
the  treatment  of  depreciation,  and  similar  to  those  requested 
in  the  accounting  system  of  the  Second  District  com- 
mission. Nearly  all  of  the  electrical  and  gas  corporations 
under  the  jurisdiction  of  the  First  District  commission,  in- 
cluding the  Consolidated  Gas  Company,  the  New  York  Edi- 
son Companv  and  the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn,  signed  the  petition. 


Important  Hydroelectric  Power  Decision  by  Massachu- 
setts Public  Service  Commission. 


The  Massachusetts  Gas  and  Electric  Light  Commission 
has  issued  a  decision  admitting  the  Connecticut  River 
Transmission  Company  to  the  town  of  Clinton  for  the  pur- 
pose of  supplying  electricity  for  general  power  service  on 
a  large  scale,  following  the  conclusion  of  hearings  upon 
an  appeal  to  the  board  by  the  Clinton  Gas  Light  Company 
against  an  order  of  the  Selectmen  granting  the  Transmis- 
sion company  locations  in  certain  public  highways.  No 
objection  was  made  by  the  Gas  company  to  the  erection  of 


the  Transmission  company's  line  through  Clinton  on  the 
location  granted.  The  only  issue  between  the  two  com- 
panies was  as  to  what  limitations  sho\ild  be  imposed  upon 
the  distribution  and  sale  of  electricity  for  power  by  the 
Transmission  company.  The  town  through  its  counsel 
urged  that  the  Transmission  company  should  not  be  re- 
stricted to  the  supply  of  large  power  users  and  that  it 
should  not  be  permitted  to  sell  electricity  to  the  Gas  com- 
pany. 

The  Connecticut  River  Transmission  Company  has  con- 
structed a  high-tension  (66,000-volt )  transmission  line  from 
the  New  Hampshire  boundary  to  ('lardner,  Fitchburg, 
Clinton,  Marlborough  and  Worcester,  where  it  is  selling 
hydroelectric  energy  for  the  most  part  generated  at  the 
South  \'ernon  (N.  II.)  plant  of  the  company.  The  system 
supplies  either  primary  or  secondary  power,  and  the  com- 
pany has  recently  acquired  an  additional  source  of  such 
supplementary  power  in  its  contract  for  the  output  of  the 
State  hydroelectric  plant  installed  at  the  Wachusett  dam 
in  Clinton.  The  company's  main  transmission  line  passes 
through  Clinton  on  its  way  to  Worcester.  At  this  point  a 
substation  has  been  erected  in  which  the  current  is  trans- 
formed from  66,000  volts  to  13.000  volts.  This  reduced  pres- 
sure is  carried  through  Clinton  on  the  locations  granted  on 
the  order  appealed  from  to  the  Lancaster  Mills,  and  thence 
to  Berlin,  where  a  connection  is  made  with  the  system  of 
the  Marlborough  Electric  Company.  The  Transmission 
company  has  but  one  customer  in  Clinton,  viz.,  the  Wachu- 
sett Mills,  to  which  electricity  is  supplied  for  mechanical 
and  manufacturing  purposes.  The  Clinton  Gas  Light  Com- 
pany has  been  selling  electricity  since  1887,  the  power  busi- 
ness, however,  being  very  small  for  a  manufacturing  town 
of  about  15,000  inhabitants.  In  June  last  it  supplied  but 
twenty-si.x  motors  with  an  aggregate  capacity  of  ill  kw. 
Regarding  the  power  rates  of  this  company,  the  board 
states  that  "under  the  schedule  a  power  customer  making 
a  substantial  use  of  a  motor  of  a  size  reasonably  suited  to 
his  needs  is  entitled  to  a  price  not  necessarily  excessive  as 
compared  with  the  prices  offered  by  other  electric-light 
companies  of  similar  size." 

The  amended  charter  of  the  Transmission  company  in- 
corporates it  for  the  purpose  of  "generating,  manufactur- 
ing, storing,  transmitting,  furnishing,  purchasing  and  sell- 
ing electricity  for  mechanical,  manufacturing,  railroad, 
railway  and  heating  purposes,  and  for  the  use  of  numicipali- 
ties  *  *  *  engaged  in  the  business  of  furnishing  elec- 
tricity." Counsel  for  the  town  claimed  that  the  company 
was  not  incorporated  or  authorized  to  distribute  and  sell 
electricity  exclusively  for  power.  The  board  points  out 
that  the  town's  contention  calls  for  a  construction  of 
Chapter  617.  .\cts  of  1908,  which  provides  that  municipal 
authorities  may  impose  restrictions  upon  companies  secur- 
ing locations  for  the  sale  of  electric  power  exclusively, 
subject  to  appeal  to  the  commission.  The  board  points  out 
that  it  appears  clear  that  the  Legislature  did  not  intend  to 
describe  a  use  of  electricity  confined  to  the  operation  of 
motors,  but  rather  its  use  for  mechanical  and  manufactur- 
ing purposes  generally.  This  broader  significance  of  the 
term  "power"  is  in  keeping  with  recent  developments  of 
the  industrv.  In  the  rapid  and  varied  extension  of  elec- 
trical applications  the  terms  "light"  and  "power''  are  be- 
coming inadequate.  The  largest  electric-light  company  in 
tlie  State  has  found  it  necessary  in  its  rate  schedule  to 
define  "power"  as  "general  motor  service,  cooking,  heat- 
ing, electroplating,  charging  storage  batteries,  and  similar 
service,  but  not  including  the  running  of  dynamos  for  light- 
ing purposes."  The  board  therefore  concludes  that  the 
Transmission  company  is  authorized  to  sell  electricity  for 
•power"  within  the  meaning  of  the  foregoing  act.  The 
board  says  that  the  purpose  to  supply  large  as  distinguished 
from  small  users  is  to  be  tolerated  onh'  during  such  time 
as  may  be  necessary  to  establish  the  public  character  of  the 
business  which   the  Transmission  company   is  undertaking 


I53J 


K  L  E  C  T  R  I  C  A  L    WORLD. 


Vol.  5?.  > 


and  properly  to  adjust  the   relations  between   it  and   the 
local  agencies  for  electrical  distribution. 

The  commission  further  states:  "The  distribution  of 
electricity  through  the  public  streets  and  its  sale  for  light- 
ing purposes  has  been  recognized  as  a  public  service  for 
more  than  twenty  years.  This  conception  of  the  character 
of  the  business  has  not  changed,  even  though  electricity 
so  distributed  has  come  to  be  applied  to  other  important 
uses.  For  the  same  period  it  has  been  the  established  legis- 
lative policy  of  the  State  that  so  long  as  such  an  agency 
for  the  distribution  of  electricity  in  any  given  territory  is 
adequately  and  properly  performing  its  public  duty  the 
public  interest  is  better  served  by  public  supervision  and 
regulation  than  by  competition.  The  advent  of  the  Trans- 
nussion  company  into  communities  already  supplied  for  the 
purpose  of  selling  electricity  primarily  to  large  consumers 
for  manufacturing  and  mechanical  uses  and  to  a  consider- 
able extent  as  'secondary  power'  has  developed  a  novel  and 
important  phase  of  the  problem.  *  *  *  In  each  instance 
which  has  been  brought  to  the  attention  of  the  board  the 
local  authorities,  as  in  this  case,  have  attempted  to  pre- 
serve competitive  relations  between  the  new  company  and 
the  one  already  established,  but  have  hesitated  to  compel 
it  as  a  condition  of  admission  to  observe  all  the  duties  and 
obligations  of  a  public  servant,  namely,  to  serve  all  with 
adequate  facilities  without  discrimination  and  for  no  more 
than  a  reasonable  compensation,  since  such  a  requirement, 
being  obviously  not  included  in  the  company's  purpose, 
might  discourage  or  wholly  prevent  the  entry  of  the  new 
company  into  the  field  for  any  purpose  whatever.  Any- 
thing short  of  an  insistence  on  this  condition  must,  how- 
ever, inevitably  fail  to  give  the  entire  community  the  ad- 
vantage of  two  sources  from  which  electricity  for  mechan- 
ical and  manufacturing  purposes  may  be  purchased.  On 
the  other  hand,  an  insistence  upon  this  condition  will  prob- 
ably ultimately  result  in  no  greater  advantage  to  the  com- 
munity than  its  supply  by  one  public-service  agency  prop- 
erly regulated  and  supervised.     *     *     * 

"Unless  compelled  by  law,  any  sale  of  electricity  by  it 
(the  Transmission  company)  to  small  power  users  will  be 
casual  and  incidental  to  its  primary  purpose.  If  compelled 
by  law  to  supply  any  one  customer,  there  is  no  sound  rea- 
son why  it  may  not  be  required  to  supply  all  who  may  de- 
sire its  service  and  to  extend  its  lines  so  far  as  may  be 
reasonably  necessary.  *  *  *  i,,  th^j  event  there  is  at 
least  doubt  whether  it  can  charge  much  if  any  less  than  the 
price  at  which  the  Gas  company  can  afford  to  sell.  *  *  * 
Inasmuch  as  experience  has  developed  that  low  prices  for 
electricity  for  light  are  directly  dependent  upon  the  extent 
and  diversity  of  the  use  of  electricity  for  other  purposes, 
it  seems  fair  to  conclude  that  any  attempt  to  compel  these 
two  companies  to  observe  competitive  relations  may  not 
result  in  any  advantage  to  small  users  of  power,  and,  if  it 
does,  then  only  at  a  corresponding  disadvantage  to  the 
community  as  a  whole. 

"The  board  has  for  some  time  been  of  the  opinion  that 
the  public  interest  in  the  distribution  of  electricity  by 
means  of  the  public  streets  is  not  to  be  measured  by  the 
use  to  which  electricity  is  put  after  its  delivery  to  the 
customer.  If  cheap  power  is  to  be  made  available  to  a 
community,  it  must  be  through  some  common  public-service 
agency.  It  is  for  this  reason  that  the  board  believes  that 
the  Transmission  company  should  not  be  excluded  from 
selling  to  the  Gas  company,  but  rather  should  be  free  to 
do  so  and  the  latter  company  should  be  willing  to  buy  if 
thereby  it  can  obtain  its  electricity  cheaper  than  it  can 
generate  it.  *  *  *  For  the  time  being  at  least  an  ar- 
rangement similar  to  that  followed  in  Worcester  is  in  the 
judgment  of  the  board  sufficient.  Under  it  the  Transmis- 
sion company  may  supply  customers  whose  requirements 
are  too  great  to  make  it  profitable  for  the  Gas  company 
with  its  present  plant  and  b-iMuess  to  undertake  their  sup- 
ply.    *     *     *     The  provJM' .n   ;;;  -}-,,^  Selectmen's  decision 


by  which  the  rights  granted  by  them  are  to  terminate  at  tl 
end  of  twenty-eight  years  is  a  distinct  departure  from  thj 
legislative  policy  and  practice  of  many  years,  which  h; 
been  to  grant  indeterminate,  revocable  franchises  in  case! 
similar  to  the  one  under  consideration.     The  only  advaii; 
tage  of  the  provision  in  question  from  any  standpoint 
that  at  the  expiration  of  the  term  a  certain  measure 
control  may  revert  to  the  Selectmen.    If  this  condition  w; 
thought  to  be  of  importance,  it  is  difficult  to  understand  w' 
so  long  a  period  was  named.     *    *    *    The  board  believi 
that  such  a  provision  is  inexpedient,  and  that  its  effect  ifl 
employed  would  be  to  weaken  the  public  control  of  the  situ; 
tion,  and  to  discourage  rather  than  to  encourage  the  highe! 
development    of    the   properties    involved    and    the    lowei 
charges   for  their   service." 

The  commission  therefore  gives  the  Transmission  coi 
pany  authority  to  occupy  the  locations  laid  down  by  tSi 
town,  subject  to  the  general  jurisdiction  of  the  latter 
Joint  occupancy  of  poles  is  recommended,  with  a  14,000^ 
volt  limitation  under  normal  working  conditions.  The 
Transmission  company  is  authorized  to  supply  electricity  to 
the  Gas  Light  company,  electric  railways  and  railroads, 
but  is  not  permitted  to  supply  to  any  other  customer  whosei 
apparatus  does  not  oflfer  a  connected  load  of  300  hp,  or 
whose  annual  energy  consumption  is  less  than  450,000  hp- 
hours,  as  in  the  late  Fitchburg  and  Worcester  decisions.  In 
case  the  town  acquires  a  municipal  lighting  plant  the 
company,  on  request,  is  ordered  to  supply  energy  to  it  to 
an  amount  not  exceeding  8co  hp  of  maximum  demand,  and 
at  a  rate  not  exceeding  the  lowest  rate  given  by  the  coin- 
pany  to  any  other  municipality  in  the  State. 


Public  Service  Commission  News. 


NEW    YORK    COMMISSION. 

The  Public  Service  Commission,  Second  District,  has 
authorized  the  Northern  Westchester  Lighting  Company  to 
issue  $72,000  of  its  5  per  cent  bonds  due  Jan.  i,  1955.  The 
bonds  are  to  be  sold  at  not  less  than  95  and  the  proceeds 
used  to  discharge  matured  bonds  of  the  Sing  Sing  Gas 
Manufacturing  Company  for  the  purchase  and  cancellation 
of  the  bonds  of  the  Sing  Sing  Electric  Light  Company. 

The  Newfane  Electric  Company  has  been  authorized  to 
issue  additional  stock  to  the  amount  of  $7,000.  The  pro- 
ceeds derived  from  the  sale  of  the  stock  are  to  be  used  for 
the  payment  of  expenditures  incurred  for  proper  capital 
expenses. 

The  Jamestown  Lighting  &  Power  Company  has  been 
authorized  to  exercise  rights  and  privileges  conferred  upon 
it  by  a  franchise  granted  by  the  Town  Board  of  Ellicott, 
Chautauqua  County,  for  the  furnishing  of  electricity  for 
all  purposes. 

The  Warwick  Valley  Light  &  Power  Company  has  been 
ordered  to  show  cause  before  the  commission  at  Albany  on 
Jan.  8  why  an  order  should  not  be  entered  requiring  it  to 
improve  its  distribution  system  in  accordance  with  recom- 
mendations made  to  the  commission  by  one  of  its  inspectors, 
and  to  place  the  system  in  safe  condition  so  that  it  will 
properly  serve  the  public.  The  complaint  was  received  by 
the  commission  from  the  Village  Trustees  of  Warwick,  and 
an  inspector,  after  examining  the  plant,  has  pointed  out 
various  things  necessary  to  put  the  plant  in  proper  condi- 
tion. 

The  Meridian  Telephone  Company,  of  Meridian,  Cayuga 
County,  N.  Y.,  has  submitted  a  petition  asking  that  the  New 
York  Telephone  Company  be  required  to  show  cause  why 
it  should  not  be  ordered  to  connect  with  the  Meridian  Tele- 
phone Company  for  interchange  of  traffic  and  communica- 
tion. The  petition  states  that  in  1905  it  made  a  contract  as 
a  connecting  company  with  the  New  York  Telephone  Com- 
pany, but  that  in  September,  191 1,  that  company  canceled 
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the  contract  because  of  arrears  for  rentals  of  telephones  for 
a  period  of  more  than  thirty  days,  but  agreed  upon  payment 
to  it  of  said  arrears  to  enter  into  an  agreement  witli  the 
Meridian  Telephone  Company,  but  that  after  the  indebted- 
ness was  paid  the  New  York  Telephone  Company  refused 
to  ratify  the  contract  between  the  two  companies  for  the 
reason  that  it  had  given  to  the  Cato  &  Meridian  Telephone 
Company  the  exclusive  contract  for  interchange  of  traffic 
in  that  district;  that  by  reason  of  this  refusal  the  members 
and  patrons  of  the  Meridian  Telephone  Company  have  been 
discriminated  against  illegally  and  unconstitutionally,  and 
that  no  valid  reason  exists  why  the  New  York  Telephone 
Company  should  not  enter  into  an  agreement  or  contract  for 
one  year  with  the  Meridian  Telephone  Company  under  the 
same  terms  given  to  other  connecting  companies.  The  New 
York  Telephone  Company  has  been  required  to  answer  the 
complaint  within  ten  days. 

A  complaint  has  been  entered  by  the  Lenham  Mercantile 
Company  and  others,  of  the  city  of  Lackawanna,  N.  Y., 
directed  against  the  New  York  Telephone  Company.  The 
complaint  alleges  that  for  the  past  ten  years  telephone  serv- 
ice has  been  furnished  for  the  sum  of  $108  per  year,  which 
included  communication  in  the  city  of  Lackawanna  and  any 
part  of  the  city  of  Buffalo;  that  the  company  has  inaugu- 
rated a  new  rate  schedule  which  provides  for  a  flat  rate 
with  subscribers  within  the  corporate  limits  of  the  city  of 
Lackawanna,  the  village  of  Blasell  and  part  of  the  towns 
of  West  Seneca  and  Hamburg  for  $50  per  year,  the  new 
local  area  to  be  known  as  Lackawanna,  and  providing  for  a 
toll  rate  of  5  cents  per  message  between  Lackawanna  and 
Buffalo,  Gardenvillc,  Hamburg.  Orchard  Park  and  Wanaka ; 
that  the  rate  of  $50  per  year  for  service  within  the  Lacka- 
wanna area  is  unjust  and  unreasonable  because  of  the  small 
number  of  subscribers  within  that  territory.  The  com- 
plaint has  been  served  upon  the  company  with  an  order  to 
answer  the  same  within  ten  days.  Pending  a  decision  of 
the  case  upon  its  merits  the  connnission  has  suggested  to 
the  complainants  that  they  sign  the  new  contract  as  drafted 
by  the  company,  having  induced  the  latter  to  incorporate  a 
ten-day  cancellation  clause. 

MASS.\CHUSETTS   COMMISSION. 

The  Gas  and  Electric  Light  Commission  has  approved 
the  issue  of  new  capital  stock  to  the  amount  of  $5,000  par 
value  by  the  Seekonk  Electric  Company  for  the  purpose 
of  purchasing  the  lines  of  the  Narragansett  Electric  Light- 
ing Company,  of  Providence,  R.  L,  within  the  town.  The 
company  plans  to  purchase  energy  from  the  Narragansett 
company  and  to  distribute  it  in  Seekonk  and  Swansea.  The 
estimated  value  of  the  existing  lines  in  Seekonk  is  about 
$1,000,  and  extensions  will  be  made  to  the  extent  of  about 
$5,400.  The  proceeds  of  the  sale  of  ten  shares  are  to  be 
devoted  to  the  purchase  of  the  present  lines,  and  the  pro- 
ceeds of  forty  shares  to  the  construction  of  the  extensions. 

Much  interest  has  been  aroused  by  the  publication  of  the 
recent  decision  of  the  commission  admitting  the  Connecticut 
River  Transmission  Company  to  the  town  of  Clinton,  sub- 
sequent to  the  appeal  of  the  Clinton  Gas  Light  Company. 
The  action  of  the  commission  in  cutting  out  the  limited 
franchise  restriction  granted  the  company  by  the  munici- 
pality and  substituting  therefor  an  indeterminate  franchise 
has  received  favorable  comment  in  many  quarters. 

MARYLAND  COMMISSION. 

The  Maryland  Public  Service  Commission  received  last 
week  from  the  Consolidated  Gas,  Electric  Lfght  &  Power 
Company,  of  Baltimore,  a  report  of  the  valuation  of  its 
property.  The  total  is  $44,072,415.  divided  as  follows: 
Physical  property,  $26,400,845  ;  working  capital,  $1,000,000; 
investments.  $222,537;  intangible  assets.  $16,379,033.  The 
report  includes  the  actual  investment  in  the  Baltimore  Elec- 
tric Company  and  the  present  value  of  the  property,  the 
value   of   the    Consolidated    Gas,    Electric    Light    &    Power 


Company,  electric  division,  assets  and  liabilities  of  the  Balti- 
more Electric  Company,  and  the  combined  assets  and  liabili- 
ties of  the  Consolidated  and  the  Roland  Park  E.lectric  com- 
panies. The  report  argues  at  length  that  the  company 
should  be  allowed  to  earn  dividends  on  intangible  {isscts 
which  represent  money  spent  in  the  early  years  of  the 
company  and  losses  of  various  kinds  in  development.  It  is 
explained  that  in  the  early  years  of  the  company  sufficient 
sums  were  not  set  aside  for  depreciation,  and  that  allow- 
ances had  to  be  made  for  these  losses  when  it  came  to  make 
renewals.  In  support  of  this  contention  the  company  cites 
a  decision  of  the  Wisconsin  Public  Service  Commission 
which  allowed  intangible  assets  to  be  considered.  Figuring 
on  the  Wisconsin  basis  the  company  reaches  the  conclusion 
that  its  intangible  assets  amount  to  $31,313,318,  and  that 
the  lesser  sum  claimed  is  purely  arbitrary  in  order  to  make 
the  company's  assets  equal  its  liabilities.  The  valuation  of 
the  property  is  based  on  the  amount  it  would  cost  to  repro- 
duce it  new.  Referring  to  the  intangible  assets,  it  is  stated 
that  they  constitute  the  additional  investment  necessary  to 
build  up  the  business,  much  in  the  same  way  as  that  in 
which  the  cost  of  construction  represents  the  cost  of  the 
physical  plant.  This  appears  to  hold  good  at  least  until 
the  deficits  or  the  investments  occasioned  by  them  have 
been  made  good  and  restored  to  the  investors  either  through 
surplus  profits  or  in  some  other  form.  It  is  held  that  such 
treatment  of  the  cost  of  building  up  the  business  is  equi- 
table as  between  the  investors  and  the  consumers,  and  that 
in  the  long  run  it  is  necessary  in  undertakings  of  this  char- 
acter in  order  to  obtain  the  capital  that  is  required. 

No  date  has  been  set  by  the  commission  when  the  hearing 
on  the  Consolidated  case  will  begin.  At  present  Chief  En- 
gineer Charles  E.  Phelps  and  Auditor  John  A.  Tompkins 
of  the  commission  are  at  work  on  certain  data  which  when 
completed  will  enable  them  to  test  the  accuracy  of  the  com- 
pany's figures.  It  is  probable  that  the  commission  will  make 
efforts  to  get  the  city  of  Baltimore  to  share  the  burden  of 
expense  incident  to  the  hearing  of  the  case,  such  as  the 
employment  of  gas  and  electric  experts  who  may  be  re- 
quired. It  is  recognized  at  the  office  of  the  commission  that 
the  principal  issues  hinge  on  the  valuation  placed  by  the 
Consolidated  on  its  intangible  assets,  upon  which  it  claims 
the  right  to  earn  dividends  just  as  upon  its  physical  assets. 

OHIO  COMMISSION. 

General  E.  B.  Finley,  attorney  for  the  Bucyrus  Light  & 
Power  Company,  has  secured  permission  from  the  Ohio 
Supreme  Court  to  file  a  motion  for  a  writ  of  mandamus  to 
compel  the  Public  Service  Commission  to  hear  the  case  of 
the  company  against  the  city  of  Bucyrus.  the  City  Council 
of  which  has  enacted  a  franchise  ordinance  fixing  rates  for 
service  that  are  considered  unreasonable.  A  petition  was 
filed  with  the  commission,  but  it  was  afterward  dismissed 
without  consideration  on  the  ground  that  the  ordinance  was 
passed  before  the  commission  was  organized.  The  question 
for  the  Supreme  Court  to  decide  is  whether  the  commission 
can  be  compelled  to  take  up  cases  in  which  the  causes  and 
grounds  existed  before  its  organization.  Members  claim 
that  if  this  were  true  it  would  open  the  way  to  review  acts 
that  took  place  in  the  distant  past,  and  perhaps  result  in 
the  damage  of  securities  that  were  based  upon  conditions 
as  they  existed  before  the  public  utilities  law  was  enacted. 
General  Finley  criticises  the  law  as  crazy-patchwork,  and 
says  that  it  is  made  up  of  parts  of  laws  of  other  states,  and 
that  it  would  take  a  Philadelphia  lawyer  to  interpret  it.  On 
the  other  hand,  it  is  held  that  the  law  was  purposely  framed 
to  render  it  difficult  of  application,  and  it  is  pointed  out 
that  the  appropriation  for  its  enforcement  is  so  small  as  to 
nullify  its  execution.  The  decision  will  be  of  great  im- 
portance to  public  service  corporations  throughout  the 
State,  as  the  question  has  been  raised  several  times. 

The  Cleveland  Electric  Illuminating  Company,  of  Cleve- 
land, has  asked  for  permission  to  issue  $1,500,000  of  5  per 
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cent  bonds  to  be  sold  at  a  price  the  commission  may  fix, 
and  the  same  amount  of  common  stock  to  be  sold  at  par. 
The  company  states  that  $663,612.85  of  this  is  to  be  used  to 
refimd  expenditures  from  income  for  betterments  and  ex- 
tensions, while  the  remainder,  with  other  funds  now  on 
hand,  will  be  used  in  making  additions  to  the  generating 
and  distribution  facilities.  The  company  is  building  a  new 
central  station,  but  declines  to  go  into  details  as  to  just 
what  the  funds  will  be  used  for  further  than  is  covered 
bv  this  statement. 

The  Columbus,  Urbana  &  Western  Railway  Company 
has  asked  for  authority  to  issue  $50,000  stock  and  $5,500,000 
bonds,  from  the  proceeds  of  the  sale  of  which  it  is  the  in- 
tention to  extend  the  line  from  Fishinger's  Mill  to  Findlay 
and  build  a  line  between  Wapakoneta  and  Kenton.  This 
would  give  Columbus  direct  connection  with  Toledo  and 
the  western  part  of  the  State.  S.  A.  Hoskins,  of  Wapa- 
koneta, who  represented  the  company,  said  the  bonds  would 
be  sold  at  80.  It  is  said  that  if  permission  is  granted  to 
issue  the  securities  the  property  will  be  sold  and  work  will 
be  begun  on  the  extensions  at  once. 

The  Cleveland,  Painesville  &  Eastern  Railway  Company 
has  requested  authority  to  issue  $211,000  forty-year  5  per 
cent  bonds  to  reimburse  the  company  for  expenditures  from 
income  for  betterments  and  extensions. 


CURRENT   NEWS  AND   NOTES. 

Amekic.-\n-  Institute  of  Consulting  Engineers. — The 
annual  meeting  of  the  .\merican  Institute  of  Consulting 
Engineers  will  be  held  on  Jan.  16,  1912,  at  the  Aldine  Club, 
Fifth  Avenue  and  Twenty-third  Street,  New  York,  at 
8  p.  ni.  Preceding  the  meeting  an  informal  dinner  will 
be  served  at  the  club,  beginning  at  6:30  p.  m.  Mr.  Eugene 
W.  Stern.  103  Park  Avenue,  New  York,  is  secretary  of  the 
Institute. 


Wood  Preservers'  Association. — The  eighth  annual 
meeting  of  the  Wood  Preservers'  Association  will  be  held 
at  the  Hotel  Sherman,  in  Chicago,  111.,  Jan.  16-18,  at  which 
several  papers  will  be  presented  relating  to  line  poles  and 
electric-railway  ties.  This  association  has  nearly  doubled 
in  membership  since  the  last  meeting  and  a  large  attend- 
ance at  the  meeting  is  anticipated.  Mr.  F.  J.  Angier,  First 
National  Bank  Building,  Chicago,  is  secretary. 
*     *     * 

Prob.'vble  Telephone  Merger  in  San  Francisco. — At 
the  meeting  of  the  Board  of  Supervisors  of  San  Francisco 
on  Dec.  4  an  ordinance  was  introduced  at  the  request  of 
the  Bay  Cities  Home  Telephone  Company  granting  that 
company  permission  to  dispose  of  its  interests  to  the  Pacific 
Telephone  &  Telegraph  Company,  which  is  the  Bell  com- 
pany, controlled  by  the  American  Telephone  &  Telegraph 
Company.  The  negotiations  leading  up  to  this  stage  of  the 
proposed  merger  have  been  in  progress  for  several  months. 


Electrical  Contractors'  Association  of  New  York. — 
The  annual  meeting  of  the  Electrical  Contractors'  Associa- 
tion of  New  York  will  be  held  in  the  Building  Trade  Club, 
New  York  City,  Jan.  16,  1912.  No  stated  program  has 
been  arranged,  legislation  at  Albany  and  routine  business 
being  all  that  will  be  considered.  There  will  be  two  sessions, 
divided  by  a  luncheon.  After  the  meeting  the  association 
members  will  be  the  guests  of  the  Electrical  Contractors' 
Association  of  New  York  City,  which  will  give  a  tea  and 
reception  at  the  Building  Trade  Club  at  4:30  p.m.  and  a 
theater  party  at  the  Winter  Garden  in  the  evening.  After 
the  performance  the  guests  will  be  taken   in   automobiles 


through  the  "Great  White  Way"  to  the  Building  Trade  Club 
again,  where  supper  will  be  served,  followed  by  a  smoker 
and  other  entertainment.  Mr.  J.  R.  Strong  is  chairman  of 
the  local  committee  iuiving  the  affair  in  charge. 


Electric  Vehicles  at  the  National  Automobile 
Shows. — Eighteen  different  makes  of  electric  vehicles  will 
be  exhibited  at  the  New  York  and  Chicago  automobile 
shows  this  winter.  Eight  of  these  will  be  displayed  at 
llic  Madison  Square  Garden  Show  from  Jan.  6  to  20,  six! 
others  at  the  Grand  Central  Palace  Show  from  Jan.  10  j 
to  17,  and  thirteen  makes  at  the  Chicago  Show  ill  the 
Coliseum  and  First  Regiment  Armory  from  Jan.  27  to 
I'cb.  15.  There  will  be  no  duplication  of  exhibits  in  the 
two  New  York  shows,  which  will  be  open  concurrently, 
but  many  of  the  makers  who  exhibit  in  these  shows  will 
make  displays  also  in  Chicago.  Four  of  the  electric-car 
cdinpanies  will  exhibit  passenger  cars  during  the  first  week 
and  commercial  vehicles  during  the  second  week,  both  in 
New  York  and  Chicago. 

*     *     *  ','. 

Recent  Additions  to  Boston  Edison  System. — The 
Edison  Electric  Illuininating  Company  of  Boston  has 
lately  added  a  synchronous  motor-generator  installa- 
tion at  Atlantic  Avenue  to  facilitate  the  economical  han- 
dling of  the  three-wire  underground  direct-current  service 
which  centers  at  that  point.  By  means  of  these  machines, 
of  which  there  are  five  having  an  aggregate  rating  of 
4500  kw,  it  is  possible  to  shut  down  the  steam-driven  equip- 
ments at  periods  of  light  load,  carrying  the  service  entirely  . 
through  the  L  Street  connections  with  the  motor-genera- 
tors; while  in  emergencies  it  is  possible  to  utilize  these 
machines  to  supply  alternating  current  to  the  system.  An- 
other recent  improvement  in  the  company's  service  covers 
the  installation  in  numerous  substations  of  mercury-arc 
rectifiers  and  constant-current  transformers,  and  the  conse- 
quent subdivision  of  the  arc-lighting  load,  in  place  of  the 
former  plan  of  handling  it  all  from  L  Street  through  .syn-  '' 
chronous  motor-generator  sets  located  in  the  original  steam- 
ensfine-driven  section  of  the  station. 


Northern  Mexico  75.000-HP  Hydroelectric  Plant. — 
Further  details  of  the  plans  of  the  Compafiia  Hydro-Elec- 
trica  Mexicana  for  the  installation  of  hydroelectric  plants 
and  the  construction  of  power-transmission  systems  in 
Northern  Mexico  have  been  inade  public.  The  concessions 
which  the  company  has  taken  over  give  it  the  right  to 
utilize  the  water  of  the  Rio  Blanco  in  the  States  of 
Tamaulipas  and  Nuevo  Leon  and  of  the  Rio  de  los  Naranjos 
in  the  San  Luis  Potosi  for  the  development  of  electric 
power.  The  company,  which  has  a  capital  stock  of  $15,- 
000,000  gold,  is  now  having  surveys  made  preparatory  to 
beginning  the  work  of  constructing  the  first  two  hydro- 
electric plants  upon  these  streams.  It  is  stated  that  the 
plans  call  for  the  developinent  of  approximately  75,000  hp. 
The  transmission  lines  w'ill  be  extended  within  a  radius 
of  150  miles  of  the  hydroelectric  plants  and  will  supply 
the  cities  of  Monterey,  Saltillo,  Tampico,  Victoria,  Monte- 
morelos,  Linares  and  San  Luis  Potosi,  as  well  as  a  number 
of  smaller  places  and  thriving  mining  camps.  It  is  an- 
nounced that  contracts  have  been  let  for  hydraulic  and 
electric  works.  The  carrying  out  of  the  present  plan  will 
involve  the  expenditure  of  more  than  $10,000,000  gold,  it  is 
stated.  Under  the  concessions  held  by  the  company  from 
the  government,  it  has  available  water  supply  sufficient  to 
develop  more  than  100,000  hp  of  electrical  energy,  and  this 
full  power  will  be  ultimately  reached.  The  officers  of  the 
company  are:  Mr.  Thomas  Makinson  Sanders,  president; 
Mr.  Manuel  Migoni,  secretary,  and  Mr.  Jose  Romero,  man- 
ager. The  above  information  supplements  that  given  on  the 
same  project  in  the  Nov.  25  number. 
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Nationai.  Indepexden-t  Teleimioxe  Convention.— The 
next  annual  convention  of  the  National  Independent  Tele- 
phone Association  will  be  held  in  Chicago  on  l-"eb.  7,  8  and 
9,  1912. 

*  *     * 

Byllesby  Convention. — The  annual  convention  of  H.  M. 
Byllesby  &  Company  will  be  held  in  the  Congress  Hotel, 
Chicago,  on  Jan.  2  to  5.  The  Byllesby  conventions  have 
come  to  be  large  and  successful  gatherings,  with 
representatives  of  over  100  public-service  properties  in 
attendance. 

*  *     • 

Louisiana  Electrical  Contractors. — .\t  the  last  annual 
meeting  of  the  Louisiana  Electrical  Contractors'  Association, 
held  in  New  Orleans,  the  following  officers  were  unani- 
mously re-elected:  Mr.  Roydan  Douglas,  president;  Mr. 
Thomas  J.  Burke,  vice-president;  Mr.  Henry  VVidner,  treas- 
urer; Mr.  W.  H.  B.  Spangenberg,  secretary,  and  Mr.  W.  H. 
Earl,  sergeant-at-arms. 

*  *     « 

Powerful  Italian  Wireless  Station. — A  wireless-tele- 
graph station  has  just  been  completed  at  Coltano,  Italy, 
which  was  designed  and  built  under  the  direction  of  Mr. 
Marconi,  and  has  a  looo-kw  equipment.  The  aerial  is 
nearly  4000  ft.  long  and  has  a  range,  it  is  calculated,  over  a 
radius  of  several  thousand  miles.  It  is  stated  that  the 
Marconi  station  at  Clifden  succeeded  during  Mr.  Marconi's 
recent  visit  to  Argentina  in  communicating  with  him  in 
Buenos  Aires,  a  distance  of  nearly  7000  miles.  The  Col- 
tano station  has  considerably  higher  power  available  than 
that  at  Clifden.  It  has  already  communicated  with  Clifden 
and  (!llace  Bay. 

*  *     * 

Hydroelectric  Developments  in  Spain. — A  concession 
has  been  granted  to  a  company  under  the  name  of  the 
Energia  Electrica  de  Catalufia  for  the  utilization  of  certain 
waterfalls  in  the  Pyrenees  for  electrical  generation.  The 
company  has  been  organized  by  French  and  Swiss  finan- 
ciers with  a  capital  of  $1,800,000.  which  sum  later  will  be 
considerably  increased.  At  first  it  is  proposed  to  furnish 
the  city  and  province  of  Barcelona  with  electrical  energy 
and  later  to  extend  the  system  to  supply  energv  for  various 
Catalonian  industries.  The  company  has  already  started 
work  to  develop  two  waterfalls,  one  of  which  has  a  height 
of  2490  ft.  and  a  capacity  of  30,000  hp.  The  construction 
of  a  stand-by  steam  plant  and  double  transmission  lines  has 
also  been  started. 

*  *     * 

Illinois  Legislative  Public  Utilities  Co.mmission. — 
The  joint  committee  of  Senators  and  Representatives  of 
the  Illinois  Legislature  which  is  investigating  the  subject 
of  public-utility  regulation,  with  the  idea  of  recommend- 
ing to  the  Legislature  the  establishment  of  a  public  service 
commission  in  the  State  of  Illinois,  will  resume  its  work 
after  Jan.  i.  At  that  time  it  is  proposed  that  the  com- 
mittee, which  bears  the  title  "Illinois  Legislative  Public 
Utilities  Commission."  shall  make  a  tour  of  Illinois  cities 
for  the  purpose  of  studying  public-service  conditions  and 
conferring  with  managers  of  public  utilities  at  first  hand. 
Senator  John  Dailey,  of  Peoria,  is  chairman  of  the  com- 
mittee, and  Representative  William  R.  Holaday,  of  Dan- 
ville, III.,  is  secretary. 

*  *     * 

Baltimore  A.  I.  E.  E.  Section. — The  December  meeting 
of  the  Baltimore  Section  of  the  American  Institute  of  Elec- 
trical Engineers  was  held  at  the  Raleigh  nn  Dec.  15.  Dr. 
J.  B.  Whitehead,  chairman  of  the  local  section,  presiding. 
A  banquet  in  the  private  dining-room  of  the  hotel  followed 
the  meeting.  Dr.  Whitehead  was  tnastmaster.  and  after  an 
elaborate  menu  had  been  served  he  addressed  the  gathering, 
giving  an  account  of  his  visit  to  the  International  Electrical 
Congress  of  Turin,  Italy.  When  he  finished  speaking  he 
introduced  Mr,  A.  S.  Loizeaux,  who  spoke  about  the  new 


storage  battery  now  being  used  by  the  Consolidated  Gas, 
Electric  Light  Ar  Power  Company,  an  account  of  which 
appeared  in  these  columns  last  week.  Mr.  C.  G.  Edward, 
of  the  Public  Service  Commission,  described  the  latest  thing 
in  telephones,  the  auto-manual  telephone,  which  is  now  on 
exhibition  in  the  Public  Service  Department  in  the  city  hall. 
Several  other  speakers  followed,  after  which  a  toast  to  Dr. 
Whitehead  was  drunk.  Forty-two  engineers  attended  the 
affair. 

*  *     * 

New  York  Section.  I.  E.  S.— "The  Conservation  of 
\'ision"  formed  the  subject  of  discussion  at  a  meeting  of 
the  New  York  Section  of  the  Illuminating  Engineering 
Society  held  on  Dec.  14,  the  paper  of  the  evening  being 
presented  by  Dr.  Ellice  M.  Alger.  The  author  described 
several  of  the  many  causes  for  impaired  vision  and  out- 
lined the  work  undertaken  by  the  American  Association 
for  the  Conservation  of  Vision,  which  is  co-operating  with 
all  societies  in  the  accumulation  of  data  and  dissemination 
of  knowledge  among  the  general  public.  Arrangements 
have  already  been  made  for  four  of  the  future  monthly 
meetings  of  the  section.  In  January  the  subject  will  be 
"Street  Lighting."  In  February  the  effect  of  light  on 
the  eye  will  be  discussed.  "Light  for  Photography"  will 
be  the  subject  at  the  March  meeting.  At  the  .April  meet- 
ing mine  lighting  and  marine  lighting  will  be  discussed. 
Mr.  G.  H.  Stickney  was  elected  chairman  of  the  section 
to  succeed  Mr.  Bassett  Jones,  who  resigned  on  account  of 
pressure  of  other  business. 

*  *     * 

New  England  N.  E.  L.  A.  Section  to  Hold  Convention. 
— At  an  executive  committee  meeting  of  the  New  England 
Section  of  the  National  Electric  Light  Association  held  on 
Dec.  14  it  was  decided  to  hold  a  convention  in  March.  1912, 
in  connection  with  the  annual  meeting.  The  place  has  not 
yet  been  determined,  but  will  be  outside  Boston,  as  the  fall 
convention  next  )'ear  will  be  held  during  the  Boston  1912 
Electric  Show,  probably  in  October.  New  quarters  have 
recently  been  established  by  the  New  England  Section  on 
the  eleventh  floor  of  the  Law-rence  Building,  149  Tremont 
Street,  Boston,  in  charge  of  Miss  O.  A.  Bursiel,  secretary 
of  the  section.  Committee  meetings  are  held  here,  and  the 
office  is  designed  to  be  utilized  as  a  clearing  house  of  in- 
formation for  the  section,  which  now  has  a  membership  of 
nearly  800.  A  vigorous  campaign  for  additional  members 
is  now  under  way.  considerable  friendly  rivalry  being  in 
evidence  between  the  section  and  the  new  geographic  branch 
of  the  association  in  the  Northwest,  each  branch  being  de- 
termined to  muster  the  largest  number  of  adherents  before 
the  Seattle  convention  in  June. 

*  *     * 

The  Magnet  and  Lines  of  Force  Defined. — In  a 
printed  circular  received  from  A.  E.  Mellick,  Dunedin.  New 
Zealand,  entitled  "Why  Does  a  Magnet  Attract?"  the  fol- 
lowing definition  of  a  magnet  occurs:  "A  magnet  is  a 
hoop  of  metal  with  a  hiatus,  that  it  is  endowed  with  a 
complete  orbital  gyronic  movement  through  its  fabric  and 
hiatus,  which  in  its  action  attracts  cosmogonic  gyrons  in  a 
certain  ratio  to  the  feebleness  of  intensity  of  the  orbital 
gyronic  movement:  that  the  gyrons.  still  continuing  their 
journey  through  the  space  of  the  hiatus,  continue  to  attract 
cosmogonic  gyrons  to  the  extent  of  attracting  the  gvrons 
of  pieces  of  metal  which  may  be  in  their  neighborhood." 
Lines  of  force,  the  writer  says,  are  constituted  by  a  con- 
tinual procession  from  pole  to  pole  resulting  from  the 
orbital  gyrons  following  their  course.  "The  lines  of  force 
are  broken  by  the  revolution  of  the  armature,  conducted  to 
the  commutator,  collected  by  the  brushes,  conducted  to  the 
magnet,  thus  stimulating  it  to  an  excessive  degree  to 
attract  a  larger  number  of  cosmogonic  gyrons.  and  at  length 
sent  on  their  errand  of  usefulness  in  providing  us  with 
power,  light  and  heat." 
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Maine  Electrical  Association.— A  meeting  of  the 
Maine  Electrical  Association  will  he^ni^  Jan.  18  at  Bath, 
Maine,  at  which  several  papers  will  be  presented.  The 
entertainment  will  include  a  "shore"  dinner.  Mr.  W  .  S. 
Wyman,  Waterviile,  is  secretary. 

*  *     ♦ 

Armol'r  Institute  Branch  of  A.  L  E.  E.— At  a  meeting 
of  the  Armour  Institute  of  Technology  Branch  of  the 
American  Institute  of  Electrical  Engineers  held  on  Dec.  13 
Mr.  P.  A.  Strong,  of  the  class  of  1912,  read  a  paper  on 
"Chicago  &  Northwestern  Railway  Terminal  Signal  Equip- 
ment." 

*  *     * 

Sl-bway  Project  in  Chicago.— The  finance  committee  of 
the  City  Council  has  approved  an  appropriation  of  $202,200 
for  salaries  and  expenses  of  the  subway  commission  for  the 
ensuing  year.  In  addition  an  appropriation  of  $2,000,000 
for  actual  construction  work  on  the  subway  was  approved, 
subject,  however,  to  a  possible  referendum  to  the  voters  of 
the  city  at  the  election  of  next  April. 

*  *     * 

Northwestern  Cedarmen's  Association. — The  next  an- 
nual convention  of  the  Northwestern  Cedarmen's  Associa- 
tion will  be  held  in  Minneapolis  on  Jan.  23  and  24.  This 
association  is  of  interest  to  electrical  men  from  the  fact  that 
it  is  composed  of  producers  of  white-cedar  poles.  Mr.  T. 
H.  Partridge,  of  Minneapolis,  is  president,  and  Mr. 
H.  H.  McKinney,  743  Lumber  Exchange,  Minneapolis,  is 
secretarv. 

*  *     * 

Publications  of  American  Society  of  Civil  Engineers. 
— In  the  future  only  one  volume  of  the  Transactions  of 
the  American  Society  of  Civil  Engineers  will  be  issued 
annually,  instead  of  four  volumes  as  heretofore.  This 
volume  will  contain  approximately  as  much  material  as  the 
four  quarterly  volumes  combined,  but  its  bulk  will  be  less 
than    for   the   others   on   account   of   the   use   of    thinner 

"Bible"  paper. 

*  *     * 

Peoria  Electrical  Show. — Mr.  Leroy  A.  Mills,  presi- 
dent of  the  Mills  Electric  Company,  of  Peoria.  III.  an- 
nounces that  an  electrical  show  will  be  held  in  the  Coliseum 
in  Peoria  during  the  week  of  Jan.  22-27,  1912.  In  view  of 
the  fact  that  there  will  be  no  Chicago  electrical  show  this 
winter  it  is  thought  that  there  is  an  especially  good  oppor- 
tunity for  a  successful  exhibition  in  Peoria.  It  is  said  that 
the  indorsement  of  a  number  of  prominent  electrical  manu- 
facturers and  dealers  has  been  secured.  A  small  admission 
fee  will  be  charged,  and  several  entertainment  features  are 
planned  to  make  the  show  popular. 

*  *     * 

Chattanooga  Electrical  Exposition. — The  Chatta- 
nooga (Tenn.)  Chamber  of  Commerce  has  under  considera- 
tion plans  for  an  electrical  exposition  which  is  intended  to 
mark  the  completion  of  several  hydroelectric  power  projects 
in  eastern  Tennessee.  Mr.  G.  H.  Patten  is  chairman  of  the 
committee  in  charge  of  the  project,  and  a  meeting  of  the 
committee  and  officers  and  directors  of  the  chamber  will 
be  held  soon  to  discuss  details  of  the  plan.  The  idea  at 
present  is  to  organize  a  stock  company  to  put  the  exposition 
on  its  feet  and  to  hold  the  event  some  time  in  the  fall  of 
1912,  when  it  is  expected  that  the  Eastern  Tennessee  Power 
Company  and  other  water-power  companies  will  have  their 
plants  in  operation.  The  capitalization  of  the  exposition 
company  will  probably  be  $50,000.- 

*  *     * 

Electrolysis  Danger  Slight  in  Chicago. — Addressing 
the  Chicago  Real  Estate  Board  at  a  recent  luncheon,  Mr. 
Ray  Palmer,  the  consulting  engineer  who  made  a  recent  re- 
port to  the  commissioner  of  public  works  of  Chicago  on 


liio  subject  of  dangers  to  underground  metallic  structures 
from  corrosion  due  to  the  electrolytic  action  of  stray  elec- 
tric currents  (Electrical  World,  Dec.  2,  1911,  page  1342), 
said  that  there  is  no  cause  for.  any  particular  apprehension 
as  to  the  result  of  electrolysis  in  that  city.  The  city  authori- 
ties are  taking  the  necessary  steps  to  meet  the  condition  by 
requiring  the  electric-raihvay  companies  to  improve  their 
return-circuit  conditions  to  such  an  extent  that  the  drop  in 
the  return  circuit  will  not  exceed  a  maximum  allowable 
drop  of  12  volts.  The  electric  "drainage"  system  recom- 
mended by  Mr.  Palmer  was  explained. 

*       *        i 

Sludge  in  Chicago  Drainage  Canal  May  Affect 
Power-Plant  Operation.- — The  trustees  of  the  Sanitary 
District  of  Chicago  have  adopted  resolutions  directing  that 
settling  tanks  be  placed  at  the  mouths  of  sewers  emptying 
into  the  Chicago  River  and  the  Drainage  Canal.  It  is 
asserted  that  sludge  is  forming  so  rapidly  in  the  Drainage 
Canal  that  the  present  system  of  purification  of  sewage  by 
dilution  will  soon  reach  its  maximum  capacity.  It  is  pointed 
out  that  new  methods  of  sewage  disposal  are  urgent  because 
the  forebay  of  the  hydroelectric  power  station  at  Lockport 
is  already  clogged  to  some  extent  by  sludge,  the  deposits 
extending  2  miles  north  to  the  controlling  works  in  the 
rock  section  of  the  cut.  The  seventh  Crocker-Wheeler 
4000-kw  generating  unit  at  the  Lockport  station  has  been 
completed  recently  at  a  cost  of  $24,369,  making  the  total 
rating  of  the  station  generators  28,000  kw. 


Engineering  at  Northwestern  University. — Consider- 
able new  equipment  has  been  added  recently  to  the  various 
laboratories  of  the  College  of  Engineering  of  Northwestern 
University,  Evanston,  111.  Small  Corliss  and  high-speed  en- 
gines, a  steam  condenser  with  engine-driven  vacuum  pump, 
a  gas  engine,  a  hydraulic  ram,  a  centrifugal  pump,  a  small 
60-cycle  generator,  an  oscillograph,  an  electric  blueprint 
machine  and  other  appliances  have  been  placed  in  position 
in  this  recently  established  department  of  the  university. 
The  engineering  society  has  changed  its  name,  and  is  now 
known  as  the  Engineering  Society  of  Northwestern  Uni- 
versity. It  has  listened  to  a  number  of  addresses,  including 
that  of  Mr.  Frank  F.  Fowle  on  "Problems  of  the  Engineer- 
ing Graduate,"  and  "Principles  Involved  in  the  Artificial 
Production  of  Light,"  by  Prof.  W.  C.  Bauer.  The  plans 
of  the  society  for  this  winter  embrace  inspection  trips  to 
the  Hawthorne  works  of  the  Western  Electric  Company 
and  to  the  Milwaukee  factory  of  the  Cutler-Hammer  Manu- 
facturing Company. 

South  Shore  Plan  in  Chicago  May  Hasten  Illinois 
Central  Electrification. — An  agreement  between  the 
South  Park  Commissioners  of  Chicago  and  the  Illinois 
Central  Railroad  Company,  which  will  no  doubt  be  ap- 
proved by  the  city  authorities,  provides  for  relinquishment 
by  the  railroad  company  of  its  riparian  rights  along  tlie 
shore  of  Lake  Michigan  in  Chicago  and  the  establishment 
of  a  lake-front  park  strip  connecting  Grant  Park  and  Jack- 
son Park.  The  plan  involves  the  erection  of  a  large  and 
handsome  building  for  the  Field  Museum  of  Natural  His- 
tory, now  located  in  Jackson  Park,  at  the  foot  of  Twelfth 
Street,  which  will  be  boulevarded.  It  would  seem  to  be 
natural  that  these  extensive  plans  for  improving  the  city, 
following  out  to  some  extent  the  Chicago  Plan,  should 
almost  necessarily  involve  the  electrification  of  the  Illinois 
Central  terminal  service.  President  Markham  of  the  rail- 
road company  says  that  the  present  plan  has  no  connection 
with  the  electrification  investigation,  which  is  being  con- 
sidered separately.  However,  it  is  hoped  that  the  beauti- 
fication  of  Chicago's  lake  front  from  Twelfth  Street  to 
.  Fifty-first  Street  will  not  be  marred  by  the  smoke,  noise 
and  cinders  of  steam-railroad  locomotives. 
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CALGARY  HYDROELECTRIC  PLANT. 


Development  at  the   Horseshoe  Falls,  Bow    River,  50 
.  Miles  West  of  Calgary,  Alberta,  of  the 

'  Calgary  Power  Company. 

Single-Circuit,     60,000-Volt     Aluminum     Transmission     Line 

Between    the    Generating    and    the    Terminal    Station — 

Energy    Sold    to    Large   Cement    Mills   and    Also    to 

Municipality  for  Railway  and  Lighting  Purposes. 


THK  following  is  a  short  description  of  the  plant  of 
the  Calgary  Power  Company,  which  was  put   into 
operation  during  the  past  summer  and  which  is  now 
supplying  energy  to  the  city  of  Calgary  anil  to  two  large 
cement   mills,   one    in    Calgary   and    the   other   in    Exshaw, 
Alberta,  Canada. 

GENERATING  STATION. 
i  -  The  generating  station  is  located  on  the  Bow  River  at 
Horseshoe  Falls,  about  50  miles  west  of  Calgary,  Alberta. 
A  double-circuit.  12,000-volt,  three-phase,  60-cycle  trans- 
mission line  runs  from  there  to  Exshaw,  about  8  miles  west, 
to  a  substation  located  near  a  large  cement  mill.  Two 
55,000-volt.   three-phase,   60-cycle,   single-circuit    pole   lines 


to  two  horizontal-shaft  2500-kva,  three-phase,  60-cycle, 
12,000-volt,  3C0-r,p.m.  generators;  one  6000-hp  Wellnian- 
Scaver-Morgan  turbine  direct-connected  to  one  4000-kva, 
three-phase,  60-cycle,  12,000-volt,  225-r.p.m.  horizontal- 
shaft  generator,  and  two  330-hp  Jens  Orten-Boving  tur- 
bines direct-connected  to  two  175-kw,  125-volt,  700-r.p.ni. 
exciters.  The  transformer  equipment  consists  of  two  3000- 
kva,  three-phase,  35,000- 12,000-volt  oil-insulated,  water- 
cooled  transformers  and  three  43.7-kva,  single-phase, 
1 2.000-550-volt  self-cooled  transformers  for  station  service. 
Provision  is  made  for  a  fourth  generator  unit  of  4000-kva 
capacity  and  two  additional  3000-kva  transformers  and  for 
a  175-kw  motor-driven  exciter  set  for  futiire  installation. 
The  generators  and  exciters  were  furnished  and  installed 
by  the  Canadian  General  Electric  Company.  All  switching 
equipment  and  the  transformers  were  supplied  and  erected 
by  the  Canadian  Westinghouse  Company. 

CONTROL. 

The  switching  equipment  is  electrically  operated  and  is 
controlled  from  a  control  desk  located  on  a  gallery  over- 
looking the  generator-room.  The  main  instrument  board 
is  directly  in  front  of  the  control  desk  and  is  supported  on 
columns  at  a  sufficient  height  to  allow  the  operator  a  clear 
view  of  the  gencrator-rnoni  floor.     At  the  rear  of  the  gal- 


1 — General    View    of    the     Development    of    Calgary    Power    Company. 


run  over  different  routes  to  the  terminal  station  at  Calgary. 
The  accompanying  photographs  illustrate  the  location  of 
the  plant  and  some  various  phases  of  the  construction 
work. 

A  concrete  dam  was  constructed  across  the  river  just 
above  the  falls  in  order  to  take  advantage  of  the  high 
banks  which  extend  upstream  for  a  few  miles  from  this 
point.  The  dam  is  provided  with  four  hydraulically  op- 
erated sluice  gates,  also  with  stop-log  and  flash-board  spill- 
ways and  with  an  ice  run.  After  passing  through  the 
screens  the  water  enters  the  steep  penstocks  and  is  carried 
to  the  turbines  in  the  power  house  and  discharged  into  the 
river  below  the  lower  falls,  giving  a  total  head  of  73  ft. 

The  sluice  gates  are  of  steel  and  each  is  raised  or  lowered 
by  means  of  two  pistons  operated  by  oil  under  pressure. 
Two  direct-connected,  motor-driven  pumps  are  installed 
for  the  operation  of  these  gates,  and  together  with  the 
piping  and  valves  are  located  in  the  house  built  over  this 
portion  of  the  dam.  A  special  grade  of  non-freezing  oil  is 
used.  Butterfly  valves  and  stop-logs  are  provided  in  the 
concrete  head-block  at  the  entrance  to  each  penstock. 

The  present  installation  in  the  power  house  consists  of 
two  3750-hp  Jens  Orten-Boving  turbines  direct-connected 


lerv  is  the  recording  instrument  and  relay  board,  contain- 
ing all  the  curve-drawing  and  integrating  instruments  and 
the  inverse  tin.e-limit,  overload  relays  for  all  the  automatic 
line  and  transformer  switches.  On  the  main  floor  and  in 
such  a  position  that  it  can  be  seen  by  the  operator  on  the 
gallery  is  the  direct-current  board  controlling  the  exciters 
and  the  generator  fields  and  containing  the  Tirrill  regu- 
lators. The  generator-field  switches  are  electrically  op- 
erated from  the  control  desk,  while  the  field  ammeters  are 
of  the  illuminated  dial  type,  so  that  they  may  be  read  from 
the  gallery.  At  the  rear  of  the  direct-current  board  are 
the  station  service-distributing  panels,  the  space  between 
the  two  boards  being  closed  in  with  expanded  metal  screens. 
Two  Tirrill  regulators  are  installed,  with  provision  for  a 
third  if  necessary,  in  order  to  regulate  the  voltage  at  Cal- 
gary and  Exshaw. 

The  cables  from  the  generators  run  in  conduit  to  a  base- 
ment under  the  center  of  the  generating-room,  thence  on 
open  shelves  along  a  subway  passage  to  the  basement  of 
the  switchroom,  where  the  generator  instrument  trans- 
formers are  located  in  a  concrete  structure.  The  oil 
switches  and  busbars  are  located  on  the  floor  above  in  con- 
crete compartments.     Two  sets  of  busbars  are  used,  one 
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for  the  Exshaw  and  local  service,  the  other  for  the  step-up 
transformers.  The  Exshaw  bus  may  be  fed  direct  by  either 
of  the  2;oo-kva  generators,  or  it  may  be  connected  to 
either  section  of  the  main  bus  through  an  oil  switch.  .This 
bus  feeds  the  two  outgoing  12,000-volt  Hnes  and  the  feeder 
to  the  station  service  transformers.     The  single  main  bus 


up  through  large  floor  openings,  which  are  protected  wit 
a  pipe  railing  and  wire  screens  6  ft.  high.  The  55,000-vol 
busbars  are  in  two  sections,  one  along  each  side  of  th 
room  and  tied  together  through  a  non-automatic  oil  switcl- 
The  line  oil  switches  are  at  one  end  of  the  busbars,  ani 
from    these    switches     the    outgoing    leads    pass    upwarc 


Fig.   2 — Penstocks.    Transfo 


is  sectionalized  into  two  sections.  Each  section  is  fed  by  a 
4000-kva  and  a  2500-kva  generator,  and  supplies  two  3000- 
kva  transformers. 

The  transformers  are  installed  jn  pockets  on  the  lower 
floor  of  the  transformer  building,  two  pockets  being  built 
on  either  side  of  a  central  passageway.  The  transformers 
are  provided  with  wheels  in  the  base  to  enable  them  to  be 
run  out  on  a  transfer  truck  in  the  passageway  and  either 
placed  in  another  pocket  or  shifted  to  a  position  under  a 


Fig. 


of    Horseshoe    Falls    Station    During    Con- 
stri.iction. 


atlng  Station. 


chain  hoist  for  dismantling.  The  upper  floor  of  the  trans- 
former building  contains  all  the  55,000-volt  busbars  and 
switches  and  arresters.  The  busbars  are  of  No.  0000  hard- 
drawn  copper  supported  on  porcelain  insulators  on  a  pipe 
framework  which  also  carries  the  disconnecting  switches. 
The  leads  from  the  transfnrmr-rc  r,,,  the  floor  below  pass 


through  disconnecting  switches  and  air-type  choke  coils 
through  the  roof  outlet  bushings  and  over  the  roof  to  th« 
pole  line.  Electrolytic  lightning  arresters  are  installed  or 
these  lines,  the  horn  gaps  being  mounted  on  the  roof  with 
the  tanks  in  the  high-tension  room  below.  On  each  out 
going  line  55,000-volt  series  transformers  are  installed  fo: 
use  with  the  relays  and  Tirrill  regulators. 

The  low-tension  switchroom,  besides  containing  the  bus 
and    switch   structures,    also   contains    the    three   43.7-kva 


i 


Fig.  5 — Crossing  Near  Calgary  and  Grounding  Net  Protecting  Gov- 
ernment   Telephone    Line. 

transformers,  a  room  for  a  storage  battery  and  the  electro- 
lytic lightning  arresters  for  the  outgoing  12,000-volt  lines. 
The  buildings  are  heated  throughout  by  steam,  generated 
in  a  boiler  in  a  small  annex  to  the  transformer  building. 
Two  5-ft.  motor-driven  exhaust  fans  are  provided  in  either 
eiv!  of  the  generating-room  near  the  roof  for  summer  use. 
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Oil  tanks  are  provided  in  a  pit  below  the  transforniei- 

rooni,  and  the  piping  is  arranged  so  that  tiie  oil  from  any 

transformers   may    be   quickly   drained   into   one   of   these 

tanks  and  then  filtered  and  pumped  back  to  the  transformer. 

The  cooling  water  for  the  transformers  is  taken  from  the 

cross-connecting  pipe  between  penstocks  Xo.  2  and  Xo.  3, 

there  being  suflicient  head  to  make  pumping  unnecessary. 

A  motor-driven   Rand   air  compressor   is   installed   in  the 

r  basement   under   the   generator-room,   and   air   outlets   are 

I    provided  at  convenient  places  about  the  building  for  use 

I    in  cleaning.     The  generator  rheostat  resistances  are  also 

'    '  :r!ted  in  this  basement. 

TRANSMISSION  LINES.  .    .  , 

^        The  transmission  lines  to  Exshaw  cross  the  river  in  a 

1   ;long  span  at  the  power  house  and  run  along  the  north  side 

-•  the  river  to  the  town  of  Exshaw.    This  line  consists  of 

three-phase  circuits  of  No.  00  aluminum  cable  on  a 

,'o  pole  line.     The  poles  are  of  cedar,  spaced  forty  to 

mile,  the  standard  length  being  30  ft.     .\.  steel  ground 

c  is  carried  along  the  top  of  the  poles  on  insulators,  and 

1  private  telephone  line  is  also  installed  4  ft.  below  the 

'    'lowest  cross-arm. 

The  transmission  line  to  Calgary  is  a  single-circuit  line 
\o.  o  aluminum  cable  supported  on  wooden  cross-arms 
.'.ooden  poles  spaced  thirty-five  to  the  mile.    The  stand- 
ard length  of  pole  is  40  ft.  and  the  standard  spacing  of 
conductors   is  5   ft.  6  in.     Locke  insulators  were   used  on 
this  line.     A  steel  ground  wire  is  carried  on  insulators  at 
the  tops  of  the  poles  and  is  grounded  at  every  third  pole. 
A  private  telephone  line  is  also  installed  7  ft.  below  the 
main  conductors.     A  second  line  to  Calgary  is  now  under 
■  construction,  running  for  the  greater  part  of  the  way  over 
H  a  separate  route.     For  a  short  distance  both  lines  will  be 
t  carried  on  the  same  pules,  one  circuit  on  each  side  of  the 
•  pole   on    three    two-pin    cross-arms.      Every   tenth    pole   of 
1)  the  transmission  line  is  double-armed,  head-guyed  and.side- 
'  guyed,  while  special  constructions  are  used  at  angles  and 
railway  crossings. 


1 
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Fig.   6 — Structure   at   Cor 


on   55,000-Volt   Line. 


TERMINAL  STATION. 

The  terminal  station  at  Calgary  is  designed  to  take  care 
)f  practically  the  entire  output  of  the  above-described 
lower  house,  and  is  also  arranged  for  extension  if  neces- 
sary. The  equipment  as  at  present  installed  consists  of 
wo  3000-kva,  three-phase,  55.000-12,000-volt  transformers. 


one  3000-kva,  three-phase,  55,000-2400- volt  transformer 
and  two  1250-kva,  three-phase,  55,oco-2400-6oo-volt  trans- 
formers, with  space  for  one  additional  3000-kva  unit.  The 
transformers  are  arranged  in  a  room  in  separate  compart- 
ments, with  the  exception  of  the  1250-kva  transformers, 
which  are  both  in  one  pocket.     A  passageway  is  provided 


Fig.   7 — Standard    Double-Armed    Pole,    Head   and   Side   Guyed. 

in  front  of  the  transformers  with  a  transfer  truck  in  order 
to  shift  the  transformers  to  a  position  under  the  chain 
hoist. 

The  55,000-volt  lines  enter  the  building  through  roof  in- 
let bushings  and  are  connected  through  automatic  oil  cir- 
cuit-breakers to  the  55.000-volt  bus  which  runs  along  the 
rear  wall,  supported  on  insulators  mounted  on  a  pipe 
framework.  This  bus  is  arranged  for  sectionalizing 
through  an  oil  switch,  one  transmission  line  being  con- 
nected to  each  section.  The  taps  to  the  transformers  on 
the  floor  immediately  below  pass  down  through  large  floor 
openings  protected  with  screens.  Disconnecting  switches 
are  installed  in  each  tap.  The  electrolytic  lightning-arrester 
horn-gaps  are  mounted  on  the  roof,  and  the  tanks  are 
placed  in  two  small  rooms  along  the  middle  wall  of  the 
building. 

I'"rom  the  transformers  the  leaded  cables  pass  to  the  base- 
ment under  the  front  part  of  the  building,  thence  through 
the  floor  to  the  switch  and  bus  structures  on  the  main  floor, 
from  them  back  to  the  basement  ceiling  to  the  inside  of  the 
front  wall,  and  thence  up  the  wall  to  the  line  outlets  near 
the  roof.  Provision  is  made  in  the  basement  for  the  future 
installation  of  feeder  potential  regulators. 

There  are  three  sets  of  bus  structures  in  the  low-tension 
switchroom.  The  12,000-volt  bus,  although  installed  as  a 
single  bus  jpti^ceiflnt,  is  arranged  for  a  final  double  bus. 
The  2400-volt  bus  is  a  single  bus  and  is  really  a  short  trans- 
fer bus.  The  6oo-volt  busbars  are  mounted  directly  above 
the  transformer  oil  switches  on  pipe  framework  and  the 
leads  pass  off  from  them  through  knife  switches  to  the  line 
outlets  directly  behind  and  above  them. 


15-4- 

The  switchboards  are  located  on  the  upper  floor  and  arc 
arranged  in  sections.  All  the  switches  are  electrically  op- 
erated and  are  provided  with  relays  for  automatic  opera- 
tion, with  the  exception  of  the  high-tension  bus  tie  switcii. 
The  main  switchboard  is  located  along  the  middle  partition 
wall   and  controls   the   incoming   lines,   the   bus   tie   switch 
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Fig.    8 — Exterior    of    Calgary    Terminal    Station. 

and  the  transformer  switches.  The  2400-volt  feeder  board 
is  located  along  the  opposite  or  front  wall,  the  feeder  bus- 
bars being  mounted  above  the  switches,  which  are  sup- 
ported on  a  framework  behind  the  panels.  Provision  is 
made  for  thirteen  feeders.  The  12,000-volt  feeder  switch- 
board is  in  the  same  line  as  the  2400-volt  board  and  con- 
trols the  outgoing  12,000-volt  feeders,  provision  for  five 
overhead  feeders  being  made.  A  station  service  board  is 
installed  on  the  opposite  side  of  the  room  with  a  5-I<\v 
motor-generator  set  and  the  service  transformers.  A  stor- 
age battery  is  also  installed  in  a  compartment  on  this  floor. 
The  i2.ooo-volt  feeders  are  provided  with  electrolytic  light- 
ning arresters,  while  the  2400-volt  feeders  have  the  spark- 
gap  type  of  arrester. 

The  basement  contains  the  heating  boiler,  three  oil  tanks 
and  the  cooling-water  pumps,  which  are  motor  driven.  The 
piping  system  is  arranged  similarly  to  that  in  the  power 
house,  the  cooling  water,  however,  being  obtained  from  a 
reservoir  close  at  hand. 

The  complete  electrical  equipment  for  the  terminal  sta- 
tion was  furnished  and  installed  by  the  Canadian  Westing- 
house  Company.  The  switching  is  so  arranged  that  the 
future  additional  3000-kva  transformer  shall  have  a  sec- 
ondary interchangeable  for  2400  volts  or  12,000  volts,  so 
that  it  may  be  switched  in  as  a  spare  for  either  service  by 
simply  changing  the  connection  on  the  terminal  board  in- 
side the  case. 

EXSHAW  SUBSTATION. 

The  substation  at  Exshaw  contains  four  700-kva,  three- 
phase,  water-cooled,  I2,ooo-6oo-volt  transformers  manufac- 
tured by  the  Allmanna  Svenska  Electriska  Aktiebolaget  of 
Sweden,  through  its  agents.  Messrs.  Kilmer,  Pullen  & 
Burnham,  of  Toronto,  Ontario.  The  switching  equipment 
consists  of  a  12,000-volt  bus  and  switch  structure  controlling 
the  incoming  lines  and  the  transformers  and  a  low-tension 
switchboard  with  600-volt  bus  mounted  directly  on  the 
panels.  A  transfer  truck  is  provided  for  shifting  the  trans- 
formers, and  an  oil  tank  with  suitable  piping  arrangements 
is  also  installed.  This  station  is  designed  to  supply  one  cus- 
tomer only,  a  large  cement  mill  close  at  hand.  The  switch- 
ing equipment  here  was  furnished  and  erected  by  the 
Canadian  General  Electric  Company. 

The  energy  delivered  in  Calgary  from  the  terminal  sta- 
tion IS  used  by  the  city  of  Calgary  at  2400  volts  and  12,000 
volts  and  by  the  Canada  Cement  Company  at  600  volts  in 
its  mills  adjacent  to  the  terminal  station. 

This  plant  went  into  operation  on  May  i,  191 1,  first  sup- 
plying energy  to  the  Canada  Cement  Company's  mill  at  Cal- 


gary, and  shortly  afterward  to  the  city  of  Calgary.  Tl'l 
citv  uses  the  energy  for  the  municipal  street-railway  ari| 
electric-lighting  service.  The  Exshaw  substation 
[ilaced  in  operation  some  little  time  afterward.  The  los' 
at  present  is  in  the  neighborhood  of  5000  kw. 

The    engineering    firm    of    Smith,    Kerry    &    Chace, 
Toronto,  designed  and  supervised  the  construction  of  thj 
entire  development. 


DELRAY  STATION  OF  DETROIT  EDISON 
COMPANY     II. 

14,000-kw  Turbo-Generators    in   Plant   No.   2^Specia| 
Type   of   Steam  Valve — Electrical  Switching  Ar- 
rangements, Loop  Buses,  and  Substation. 

IX  last  week's  .Electrical  World  a  detailed  account  wall 
given  of  the  ii,ooo-kw  boilers  in  the  Delray  static  I 
of  the  Detroit  Edison  Company,  tables  of  test  datj| 
relating  to  which  are  reproduced  herewith.     These  result 
were  obtained  by  Dr.  D.  S.  Jacobus  in  the  course  of  a 
extended     investigation     of     the     Detroit     steaming    unit 
equipped  w^ith  both  the  rocking-grate  and  underfeed  type 
of  stokers,  and  were  reported  by  him  to  the  American  So} 
ciety  of  Mechanical  Engineers  at  its  New  York  convention 
Dec.  5  to  8,  as  noted  in  these  columns  Dec.  9  and  16.  | 

STEAM  PIPING  AND  SPECIAL  VALVES. 

The  presence  of  the  few  large  units  in  the  Xo.  2  boiler 
room  has  greatly  simplified  the  high-pressure  steam  piping 
Attention  should  be  called,  however,  to  the  use  of  an  un- 
usual English  form  of  valve  throughout  the  Delray  station 
These  Hopkinson  valves  are.  in  general,  of  the  gate  type 
but  have  a  total  opening  of  only  one-half  the  diameter 
and  hence  one-quarter  the  area,  of  the  pipe  in  which  the< 
are  inserted,  the  transition  in  size  being  made  by  a  pai 


In    No.  2  station. 


of  opposed  cone-shaped  funnel  chambers  in  the  casting. 
At  the  valve  the  pressure  head  of  the  steam  is  thus  in  part 
converted  into  velocity  head  for  traversing  the  diminished 
opening  at  high  speed,  again  regaining  its  pressure  in  the 
increasing  cone  chambers  on  the  far  side. 

For  use  with  steam  flows  in  both  directions  the  valves  are 
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made  with  two  similar  cone  chambers,  while  those  for 
unidirectional  flow  have  a  short  and  steep  approach  cham- 
ber and  a  longer ,  tapering  after-chamber  for  restoring 
the  pressure  head  to  the  steam.  These  valves  are  in  nse  at 
Delray  in  sizes  ranging  from  14  in.  to  4  in.  in  nominal 
dimensions.     In  tlie  case  of  some  of  the   14-in.  valves  at 


1  he  Xo.  I   and  No.  2  boiler-rooms  are  tied  together  by 
lo-in.,   i2-in.  and   14-in.  steam  header  lines. 

COAL  HANDLING  EQUIPMENT. 

The   coal-handling    equipment    of    the    Delray    plant    is 
common  for  the  two  boiler-rooms.    Coal  is  received  by  rail, 


Fig.  11— Pump- Room  Containing  Auxiliaries  of  14,000-kw  Turbines 


Delray  it  has  been  estimated  that  the  steam  velocities  at 
the  gate  reach  10  miles  per  minute.  The  valves  have  the 
advantage  of  affording  a  direct  path  for  the  steam,  the 
^ate    mechanism    when    open    concealing    its    own    sills    so 

liat  no  eddies  are  produced  in  the  restricted  cross-section. 

1  lie  material  of  the  valves  is  nf  a  special  hard  steel  which 


resists  wear.  For  operating,  the  valves  are  equipped  with 
a  gear  and  pinion,  so  that  one  man  can  manipulate  even 
the  largest,  the  14-in.  size.  Aside  from  their  ease  of 
operation  and  decreased  weight,  the  imported  valves,  with 
40  per  cent  duty,  cost  only  about  three-quarters  as  much 
as  the  ordinary  domestic  steam  fitting. 


Fig.  13 — Control  Switchboard. 


the  cars  being  delivered  to  the  Delray  terminal  railroad, 
which  is  owned  by  the  Edison  company.  An  inclined 
trestle  raises  the  dump-bottom  cars  over  the  receiving 
hopper,  from  which  the  coal  is  hoisted  by  a  pair  of  2-ton 
skip  hoists  to  the  top  of  the  coal  tower.  These  skip  hoists 
dump  automatically  into  the  crusher  hoppers  from  which, 
after  being  crushed,  the  coal  is  delivered  by  narrow-gage, 
cable-drawn  cars  to  the  bunkers  located  over  the  boilers. 

These  bunkers  are  arranged  with  partition  walls  and 
bifurcated  spout  entries  so  that  different  grades  of  coal 
may  be  stored  in  the  two  sections,  one  being  used  during 
ordinary  loads  and  the  other  for  the  peak  periods  of  the 
day,  in  this  way  utilizing  each  to  its  best  advantage.  The 
bins  of  the  older  boiler-room  have  a  capacity  of  5000  tons, 
and  those  in  the  new  room  one  of  3500  tons.  Twenty 
thousand  to  30,000  tons  are  kept  in  open-ground  storage. 
These  piles  are  reached  by  the  2  miles  of  track  of  the 
terminal  railroad  already  mentioned,  which  has  two  loco- 
motives, four  locomotive  cranes  and  a  number  of  cars. 


Fig.     14— High. Tension    Switch    Gallery. 
14,000  KW  TURBINE  GENERATORS  IN  NO.  2  STATION. 

Three  of  the  four  14.000-kw  Curtis  turbine  units  for 
which  the  No.  2  plant  was  designed  are  already  installed. 
Like  the  other  machines  in  the  No.  I  room,  they  furnish 
4600-volt,  60-cycle,  three-phase  energy,  but  run  at  720 
r.p.m.     Steam  at   180  lb.  per  sq.   in.  pressure,  superheated 
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150  deg.  Fahr.,  is  used,  the  turbines  exhausting  into  25,000- 
sq.  ft.  base-type,  two-pass  surface  condensers.  The  total 
weight  of  one  of  these  14.000-kw  units  is  about  400  tons, 
the  ten-pole  field  and  revolving  part  of  the  turbine  alone 
weighing  about  90  tons. 

Although  ventilated  by  forced  draft,  as  is  necessary  in 
turbo  units  of  this  size,  these  sets  are  unique  in  having  the 


hot-well  pumps,  driven  by  35-hp  induction  motors,  are  also 
provided  for  emergency  service. 

ELECTRICAL  AUXILIARIES.  SWITCHING  APPLIANCES,  ETC. 

Exciting  current  for  the  large  turbo-alternators  is  sup- 
plied by  two  horizontal,  non-condensing  Curtis  turbines 
driving  General  Electric  high-speed-type  generators.     The 


TAHLE     I. PRINCIPAL     DATA     AND     RESULTS     OF     TESTS     WITH      OSCILLATING-GRATE     STOKER. 


Number  of 
Test. 

Length, 
Hours. 

Per  Cent 
Rating. 

25 
24 

24 
50 
24 

105.0 
80.0 

1U.8 
152.4 
'U.O 

Per  Cent  Steam  Temperature  of 

Used  by  Stokers      Per  Cent  Com-    '        Flue  Gases, 
and  Jets.  bustible  in  Ash.    :       Deg.  Fahr. 


14,362 
14,225 
I4..;08 
13,756 
13,896 

14,037 
14.476 
14,493 
13,689 
14,098 

13.977 


5.98 
6.52 

7.40 


81 , 1-=; 

75.28 
80.98 
76 .  73 
75.57 
76.13 

75.23 


'rsf- 


■l;34 

1  .39 
1.32 


19.6 
17.9 
24.4 
30.8 


26.7 
34.1 
24.6 


662 
460 
636 
694 


t  Including  periods  between  tests. 

usual  direction  of  the  flow  reversed,  air  being  taken  direct- 
ly from  the  engine-room  through  the  90-deg.  apertures 
shown  in  Fig.  10  and  discharged  outside.  This  arrangement 
has  contributed  greatly  to  the  comfort  of  the  engine-room 
in  mild  or  warm  weather,  while  as  a  result  of  the  wide 
inlet  opening  the  cooling  effect  obtained  is  practically  the 
same  as  that  from  the  usual  duct  intake  of  limited  cross- 
section.  Dampers  are  provided  so  that  in  cold  weather  the 
warm  air  from  the  turbo-generators  can  be  deflected  back 
into  the  plant  for  heating  the  engine-room. 

Water  for  the  condensers  of  the  large  turbines  is  circu- 
lated by  36-in.  double-suction  volute  pumps,  each  delivering 
25,000  gal.  per  minute.  The  pump  engines  use  200-lb. 
steam  containing  150  deg.  of  superheat  and  exhaust  into 
the  open  feed-water  heaters.  The  Laidlaw-Dunn-Gordon 
rotative  dry  vacuum  pumps  have  each  a  displacement  of 
2100  cu.  ft.  of  air  per  minute.  .\I1  of  the  pumps  for  the 
N'o.  2  station,  including  the  two  turbine-driven  and  one 
motor-driven  centrifugal  boiler-feed  pump,  are  installed 
in  the  pmmp-room  below  the  turbine  floor  proper. 

Each  14,000-kw  turbine  has  a  io,ooo-hp  Cochrane  open 
feed-water  heater  receiving  the  discharge  from  its  hot-well 
pump  and  the  exhaust  of  its  auxiliaries.  In  turn  each  pair 
of   these   heaters   receives   its   make-up    water   through    a 


150-kw  unit  runs  at  2000  r.p.m.  and  the  125-kw  machine 
at  2400  r.p.m.  The  panels  for  these  exciters  (Fig.  12)  are 
entirely  remote-controlled,  the  field  switches,  rheostats,  etc., 
being  all  located  in  the  bus  compartments  beneath  the  oil- 
switch  gallery.  The  •?S6crete-cell  busbar  compartments 
and  oil  switches  of  both  plants  are  situated  on  their  first 
mezzanine  galleries,  the  second  galleries  being  occupied 
by  the  control  boards.  Each  switchboard  generator  panel 
is  equipped  with  two  wattmeters,  one  voltmeter,  one  am- 
meter, one  field  ammeter,  one  governor-controlling  switch, 
one  rheostat-controlling  switch,  oil-switch  control  contacts 
and  a  watthour  meter. 

The  4600-volt  bus  for  each  station  is  arranged  in  the 
form  of  a  loop  closed  across  its  ends  by  tie  oil  switches 
and  broken  into  two  halves  by  sectionalizing  switches. 
This  gives  the  advantage  of  a  double  bus  without  its  dupli- 
cations. The  generators  are  so  arranged  that  part  of  the 
number  can  be  connected  to  one  bus  section  and  the  re- 
mainder to  the  other  side  of  the  loop.  In  addition  to  the 
regular  machine  oil  switches  and  disconnects  on  the  bus- 
compartmeiii  level,  the  generator  leads  are  brought  through 
auxiliary  oil  switches  on  the  floor  below,  insuring  positive 
rupture  of  the  circuit  in  case  of  the  failure  of  the  main 
switches.     The  loop  buses  in  each  power  house  are  con- 


TAT.LE     II. PRINCIPAL     DATA     AND     RESULTS     OF     TESTS     WITH     UNDERFEED    STOKER. 


Per  Cent  Steam 

Temperature  of 

Nuratwr  of 

Length, 

Per  Cent 

Heat  Units 

Per  Cent  Ash 

Efficiency. 

Used    by    Stoker 

Per  Cent  Com- 

Flue Gases, 

Test. 

Hours. 

Sating. 

in  Coal. 

m  Dry  Coal. 

Auxiliaries. 

bustible  in  Ash. 

Deg.  Fahr. 

7 

24 

151.2 

14,000 

7.03 

77.07 

2.61 

31.5 

575 

24 

107.9 

13,965 

6.34 

80.28 

2.44 

27.1 

493 

162.8 

13.998 

6.75 

77.85 

2.87 

31.3 

5  74 

48 

92.9 

14.188 

9.90 

77.90 

2.63 

27.2 

487 

26.5 

211.3 

14,061 

9.55 

75.84 

3.41 

36.1 

651 

12 

48 

121.3 

14.010 

8.09 

79.24 

2.57 

27.6 

535 

185.5 

14,272 

8.71 

76.42 

2.95 

28.8 

647 

109 

140.0 

13,983 

7.22 

77.66 

2.68 

30.0 

545 

80.5 

132.8 

14,095 

9.58 

75.66 

3.04 

31.1 

542 

tincluding  periods  between  tests. 

common  heater  of  the  same  size,  which  acts  to  pre-warm 
the  incoming  raw  water  (taken  from  the  hot-well  which 
receives  drips),  boihng  off  its  dissolved  air  and  precipi- 
tating its  impurities.  These  joint  make-up  heaters  dis- 
charge automatically  into  the  pairs  of  main  heaters  below. 
The  hot-well  pumps  are  of  the  two-stage  centrifugal 
type   and  are  driven  by  25-hp   steam   turbines,     .^uxiliar^- 


nected  together  by  tie  switches  and  the  two  plants  operated 
as  a  single  system  at  all  times. 

The  number  of  4600-volt  trunk  lines  and  feeders  ra- 
diating from  Delray  to  the  various  substations  of  the 
system  are  tapped  off  the  main  bus  loops  through  motor- 
operated  oil  switches  similar  to  those  for  the  generator 
units.      Each    feeder    panel    is    equipped    with    wattmeters. 
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ammeters,  watthoiir  meters  and  oil-switch  controlling  con- 
tacts. 

The  generated  pressure  of  4600  volts  was,  however, 
found  rather  low  for  transmitting  to  the  distant  north  and 
west  parts  of  the  city,  a  higher  voltage  being  also  rtciuireil 


The  operating  roll  of  the  Delray  station  numbers  200 
men,  while  at  the  present  time  200  others  are  employed 
on  construction  work  under  the  direction  of  the  operating 
staff.  For  the  benefit  of  its  men  at  Delray  the  coriipany 
has  just  installed  an  attractive  restaurant,  where  each  day 


Fig.    lb — Steel    Bridge   Carrying    Bus    extension   to   Substation. 

about   300   meals   are    prepared   on    an    electric    range    and 
served   to   employees  at  cost. 

Mr.  Alex,  Dow  is  general  manager  of  the  Edison  Illumi- 
nating Company  of  Detroit,  and  Mr.  B,  J,  Denman  is  acting 
chief  engineer  of  the  Delray  station 


MILWAUKEE  CITY  GARBAGE  ELECTRICAL  PLANT. 


Fig.    15 — Busbar  Gallery  of   No.   2  Station. 

or    the   long   distances   over   which   Delray    energy   is   de- 

ivered  to  customers  of  the  Eastern  Michigan  Edison  Com- 

any  in  the  suburban  territory  surrounding  Detroit. 

The  step-up  transformers  for  this  purpose  are  installed 
In  a  substation  500  ft.  north  of  the  Delray  power  houses. 
This  station  cogtains  six  3000-kw,  three-phase  air-blast 
transformers,  wnth  4600-voIt  primaries  and  22.000-volt 
secondaries.  As  the  22,000-volt 
load  had  increased  with  the 
parts  of  the  system  undergoing 
the  most  rapid  growth,  it  soon 
became    evident    that    a    large 

lumber  of  trunks  would  be  re- 

|uired  between  the  station  buses 
•ind  this  nearby  substation.  To 
^ave    this    duplication    of    cable 

lines,  it  was  decided  to  extend 

he  plant  buses  themselves  di- 
ectly    to    the    substation,    and 

from    them    at    that    point    oil 

switches  similar  to  those  alread} 

■nentioned  will  tap  off  to  the 
ransformer  units.    The  bus  ex- 

ension   is  carried   on   the   steel 

liridge    structure    between    the 

plant   and   substation   shown  in 

^ig.  16.  When  completed,  as 
t  soon  will  be,  this  bus  will 
hus    save    the    installation    of 

numerous    present    and    future 

short    cable    trunks    and    their 

switches.     The  22,000-volt  lines 

are  carried  from  the  substation 

in  underground  cable. 
In   addition   to  the   step-up   transformers,   switches   and 

aluminum-cell   lightning  arresters,  the  substation  contains 

one  looo-kw  and  one  500-kw  motor-generator  set  for  sup- 
plying 600-volt  railway  direct  current,  and  the  switchboard 

and   regulators   for  the   local   2300-volt,   single-phase,   and 

4600-volt.   three-phase  circuits. 


The  city  of  Milwaukee  is  now  installing  a  6oo-kw  turbo- 
alternator  to  use  steam  from  its  garbage  destructor  plant 
on  the  lake  front,  the  electrical  output  of  this  machine  to 
drive  the  huge  screw  pumps  which  flush  the  Milwaukee 
and  Kinnickinnic  Rivers.  The  garbage  destructor  was 
erected  eighteen  months  ago,  and  the  turbine  installation 
will  be  completed  by  April,  1912. 

The  flushing  pumps  are  at  present  engine-driven.     These 


-Section   of   Milwaukee    Destructor   Plant. 


engine  units  will  be  replaced  by  350-hp  motors  energized 
over  4000-volt,  6o-cycle,  three-phase  transmission  lines 
from  the  garbage  plant.  The  pump  discharging  into  the 
Milwaukee  River  is  capable  of  raising  500,000,000  gal.  of 
lake  water  per  day,  through  a  height  of  3  ft.  This  pumping 
station    is    4    miles    distant    from    the    power    plant.      The 
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Kinnickinnic  station,  about  I  mile  distant,  contains  a  435- 
r.p.m.  screw  pump  almost  equal  in  size  to  the  Milwaukee 
River  pump.  To  secure  interchangeability  of  parts  this 
pump  will  be  sinjilarly  driven  by  a  350-hp  motor. 

Steam  from  the  destructor  boilers  has  been  hitherto 
wasted  by  blowing  into  the  atmosphere,  except  for  some 
small  au.xiiiary  service  in  two  50-kw  engine-driven  sets 
used  to  operate  the  plant  cranes  and  hoists  and  for  light- 
ing. With  the  addition  of  a  small  quantity  of  coal  to 
smooth  out  the  irregularities  in  the  steam-output  curve, 
about  19,000  lb.  of  steam  is  available  each  hour.  The 
6oo-kw  Allis-Chalmers  turbine  will  use  steam  at  135  lb. 
pressure,  and  will  exhaust  into  a  Le  Blanc  jet-type  con- 
denser. The  new  power-generating  equipment  is  being 
installed  in  an  addition  to  the  destructor  plant.  Near  by  it 
is  also  planned  to  erect  a  fuel-burning  power  house  to 
contain  two  i6oo-kw  turbines  to  furnish  energy  for  the 
city's  street  lighting,  the  4000-volt,  6o-cycle  garbage-plant 
equipment  being  operated  in  connection  with  this  lighting 
system. 

The  run-of-refuse  fuel  used  in  the  incinerating  plant 
comprises  a  mixture  of  household  ashes,  manure,  garbage 
and  rubbish,  which  is  sorted  into  bins  and  dried  preparatory 
to  mi.xing  it  into  proportions  for  firing  to  the  special  fur- 
naces. The  ordinary  household  cinders  and  ashes  contain 
18  to  25  per  cent  carbon  and  have  a  fuel  value  of  about 
3700  Ib.-Fahr.  heat  units  per  pound.  Manure  consists  of 
25  per  cent  carbon  and  25  per  cent  volatile  matters,  and 
contains  2700  heat  units  per  pound.  Garbage  has  8  per 
cent  of  combustibles  and  contains  2000  heat  units.  Rubliisli 
contains  25  per  cent  carbon  and  5000  to  7500  heat  units 
per  pound.  Garbage  makes  up  the  principal  refuse  matt- 
rial  in  .-umnier,  and  ashes  in  winter,  the  mixed  material  as 
fed  to  the  furnaces  averaging  3000  to  3350  heat  units  per 
pound.  The  furnaces  are  supplied  with  air  at  300  deg. 
and  maintain  temperatures  of  about  1500  deg.,  evaporating 
I.I  lb.  of  water  per  pound  of  refuse. 


THE    LARGEST   CENTRAL-STATION     TURBINE    IN 
NEW  ENGLAND. 


THE  Edison  Electric  Illuminating  Company  of  Boston 
is  now  operating  in  regular  service  the  largest  cen- 
tral-station turbine  in  New  England,  the  machine 
being  rated  at  15,000  kw  and  located  at  the  south  end  of 
the  principal  generating  plant  of  the  company,  at  L  Street, 
South  Boston.  The  new  unit  is  a  six-stage  vertical  Curtis 
machine,  direct-connected  to  a  ten-pole,  7000-volt  General 
Electric  revolving-field,  60-cycle.  three-phase  alternator, 
and  it  is  the  sixth  machine  of  this  general  type  to  be  in- 
stalled in  the  station.  The  L  Street  plant  is  now  equipped 
with  turbo-alternators  aggregating  66,000  kw  in  capacity, 
besides  9000  kw  in  vertical  cross-compound  engine-driven 
alternators.  A  view  of  the  new  unit  is  shown  in  the  accom- 
panying  photograph. 

The  turbine  and  its  auxiliaries  are  supplied  with  steam 
from  eight  si2-hp  Babcock  &  Wilcox  boilers,  the  operating 
steam  pressure  being  200  lb.  and  the  superheat  about  150 
deg.  Fahr.  The  boilers  are  newly  installed  and  are  fired 
by  Murphy  automatic  stokers.  The  machine  delivers  cur- 
rent to  three  Y-connected  compensators  rated  at  2500  kw 
each,  which  step  up  the  potential  to  14.000  volts  for  de- 
livery to  the  station  busbars  connected  with  the  transmission 
of  energj'  to  the  more  distant  portions  of  the  Edison  system. 
The  turbine  is  equipped  with  a  base  condenser  of  the 
W'orthington  surface  type,  having  about  22.500  sq.  ft.  of 
cooling  surface  and  supplied  with  circulating  salt  water 
by  a  36-in.  volute  centrifugal  pump  direct-driven  by  a 
vertical  Atlantic  engine.  The  speed  of  this  pump  is  varied 
from  about  150  r.p.m.  to  200  r.p.m.,  depending  upon  the 
temperature   of   the  circulating  water.     This   varies   from 


about  30  deg.  to  70  deg.  Fahr..  depending  upon  the  season. 
The  pump  is  of  the  horizontal  type,  and  enables  the  com- 
pany to  secure  economy  in  space  by  its  combination  with  a 
vertical  direct-connected  driving  engine.  The  other  prin- 
cipal auxiliaries  include  a  duplex  14-in.  x  3K'-i"-  ^  l8-in. 
step-bearing  pump,  a  12-in.  x  31-in.  x  24-in.  combination 
horizontal  and  vertical  Laidlaw-Dunn-Gordon  single-cylin- 
der reciprocating  dry  vacuum  pump,  a  26-hp  centrifugal 
5-in.  wet  vacuum  pump  direct-driven  by  a  Curtis  turbine, 
a  Goulds  triplex  oil  pump  gear-driven  by  a  7>4-hp  General 
F.lectric  550-volt  induction  motor,  a  Kinney  jacket  water 
pump  of  600  gal.  per  minute  capacity  driven  by  a  5-hp  in- 
duction motor,  a  4-in.  centrifugal  boiler-feed  pump  and 
two  accumulators  for  step-bearing  service.  Water  is  used 
on  the  step  bearings  of  all  the  turbines  in  the  L  Street  sta- 
tion. 

The  new  turbine  was  placed  in  service  for  the  first  time 
on  Sept.  26  of  the  present  year.  The  turbine  section  of  the 
plant  comprises  separate  fire-rooms  for  every  three  bat- 
teries of  boilers  and  separate  turbine-rooms  for  every  four 
turbines,  it  being  the  intention  to  e.xtend  ultimately  the 
building    lo    acconmiodate    twelve    units    of    12,000    kw    nr 


Turbo-Alternator 


Boston     Edison     Station. 


greater  caiiaeity.  Three  i2,ooo-kw  turbines  and  two  5C00-kw 
units,  maximiun  rating,  are  now  in  service  besides  the  15,000- 
kw  equipment,  and  the  original  engine-driven  plant  is  used 
only  in  handling  peak  service  for  short  periods  during  the 
fall  an<l  early  winter  season.  In  the  newer  section  of  L 
Street  a  separate  building  is  provided  for  the  installation  of 
motor-driven  switching  apparatus  of  the  most  modern  de- 
sign, located  in  fireproof  compartments  with  barriers  and 
other  suitable  separating  devices  in  all  positions  where 
there  is  any  possibility  of  dangerous  conditions  arising. 
W'ith  the  increase  in  output  rating  of  generating  units  it 
became  necessary  to  abandon  manually  controlled  switching 
apparatus.  .\11  the  instruments  and  control  switches  are 
now  located  in  a  centralized  operating-room,  from  which 
the  energy  supplied  throughout  about  600  sq.  miles  covered 
by  the  company's  territory  is  controlled.  In  connection  with 
the  extension  of  service  to  points  lying  from  20  to  25  miles 
from  Boston  three  three-phase  water-cooled  transformers 
have  lately  been  installed  to  enable  the  earlier  machines  to 
be  operated  on  the  14.000-volt  bus.  These  units  are  rated 
at  58S2  kva  each,  and  are  located  in  a  conipartinent  also 
containing  the  compensators  connected  in  the  phases  of  the 
15,000-kw  turbine. 

The  greater  portion  of  the  company's  output  is  now 
handled  by  the  turbines  at  L  Street,  only  a  small  percentage 
being  produced  by  engine-driven  generators  at  L  Street  and 
in  the  old  .^tlantic  .^venue  station  in   Boston  proper. 
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THE    GENERATING    AND    TRANSMISSION    SYSTEM 
OF  THE  TELLURIDE   POWER  COMPANY     V. 

Transmission   Lines   of  the    Utah   System   Aggregating 

541  Miles    Carried    on    Wooden-Pole    Towers 

System  Designed  for  Operation  at  88,000 

Volts     Aluminum    Conductors 

Used    in    Part. 

IN  these  columns  have  previously  been  described  the  L'olo- 
rado  system  of  the  Tclluride  Power  Company  and  the 
various  generating  stations  of  the  Utah  system.  The 
following  account  of  the  transmission  lines  of  the  Utah 
system,  including  a  description  of  the  pole-line  and  tower 
construction  and  substation  data,  forms  the  conclusion  of 
the  series  of  articles  describing  the  pioneer  high-tension 
transmission   .system  of  the  world. 

TRANSMISSION    SYSTEM,  UTAH  DEPARTMENT. 

The  general  arrangement  of  (he  transmission  .•iysteni, 
which  consists  entirely  at  present  of  44,000-volt,  three- 
phase  lines,  comprises  two  trunk  lines  carried  on  separate 
pole  or  tower  structures  from  the  Grace  generating  station 
in  Idaho  through  the  Logan  station  in  Utah  and  thence 
southward  through  the  outskirts  of  Salt  Lake  City  to  Jor- 
dan Xarrows.  From  Jordan  Xarrows  a  loop  line  is  carried 
westward  through  Bingham  and  Garfield  to  the  Salt  Lake 
switchrack,  a  cross-connection  also  being  made  from  an 
open-air  switching  point  at  West  Jordan  direct  to  Bingham. 
South  of  Jordan  Narrows  one  line  is  carried  to  Olmsted 
station  by  way  of  Battle  Creek  and  a  second  by  way  of 
Lehi.  From  Olmsted  southwest  a  loop  line  is  run  through 
Provo,  Benjamin.  Eureka  and  Topliff  to  Mercur,  re- 
turning to  Lehi  by  way  of  Cedar  Fort.  Between  the 
latter  point  and  Bingham  a  high-tension  tie  circuit  is  in 
service.  The  principal  market  of  the  company  lies  in  the 
district  including  and  south  of  Salt  Lake  City,  and  in  gen- 
eral between  the  southern  borders  of  Great  Salt  Lake  and 
Utah  Lake.  Salt  Lake  and  Jordan  Xarrows  are  the  two 
principal  centers  of  higii-tension  distribution,  and.  as  stated 
above,  the  Logan  and  Olmsted  stations  are  the  principal 
regulating  stations. 

HEADQUARTERS. 

The  operating  headquarters  of  the  system  are  at  Olmsted, 
a  load  dispatcher  being  on  duty  at  all  times  and  responsible 
for  the  maintenance  of  continuous  service,  regulation,  ap- 
portionment of  loads  between  stations,  inter-switching  of 
transmission  lines  and  repairs.  About  400  miles  of  metallic 
circuit  telephone  lines  are  required  for  the  service  of  the 
company,  and  in  general  these  lines  are  carried  on  about 
220  miles  of  pole  lines  separated  from  the  transmission 
system.  Simultaneous  telephony  and  telegraphy  arc  op- 
erated on  important  trunk  lines.  Connections  with  the  local 
Bell  system  are  maintained  throughout  the  property.  Li 
no  case  does  the  company  permit  the  location  of  telephone 
and  transmission  circuits  on  the  same  supporting  structure. 

The  total  length  of  transmission  lines  on  the  Utah  system 
.iggregatcs  54r  miles,  nearly  half  of  this  being  covered  by 
two  parallel  trunks  extending  128  miles  from  Grace  station 
to  Salt  Lake.  It  is  planned  to  operate  these  trunks  at  88,000 
volts  at  a  later  period.  Steel-tower,  wooden-tower  and 
pole  lines  are  employed  on  the  system,  about  75  per  cent 
the  total  length  of  transmission  service  being  of  the  last- 
named  type.  Steel-tower  and  wooden-tower  lines  have 
been  used  bv  the  company  for  about  two  years,  and  the 
various  types  of  pole  line  employed  range  from  the  early 
designs  placed  in  service  in  1898  to  the  types  standardized 
in  the  last  three  years. 

STAXDARD    POLE-LIXE    CONSTRUCTION. 

This  consists  of  a  wooden  pole  from  30  ft.  to  50  ft.  long, 
according  to  conditions,  the  regular  heiglit  being  35  ft. 
over  all  and  the  height  above  ground  30  ft.     The  pole  is 


•S  in.  in  diameter  at  the  to|),  the  cross-arm  7  ft.  long  and 
the  conductor  spacmg  triangular,  with  separation  of 
72  in.  The  approxiinatc  height  of  the  lower  conductors 
above  the  ground  is  25  ft.  The  cross-arm  braces  are  of 
wood,  3  ft.  4  in.  long.  Cross-arms  are  frameil  around  the 
pole,  the  ends  being  bolted  to  cobble  blocks  and  the  whole 
arm  being  treated  X«  give  additional  insulation.  The  stand- 
ard span  is  300  It.,  and  each  pole  is  equipped  with  a  No,  9 
iron  gr.iuud  wire  attached  to  a  clamping  ring  at  the  top  and 
run  to  tlu-  liottoni  of  the  pole,  the  lower  end  being  wrapped 


Fig.   35 — Diagram   of   Utah  System. 

around  the  pole  butt  three  times  and  stapled.  Parattined 
locust  pins  3  in.  in  diameter  and  22.7  in.  long  are  used, 
these  being  fitted  into  the  pole  tops  and  secured  by  machine 
bolts  and  fitted  into  cross-arm  pin  blocks  and  bolted  through. 
I'rom  a  point  2  ft.  above  the  surface  of  the  ground  to  the 
butt  end  the  pole  is  treated  with  carbolineum.  In  the 
company's  earlier  work  solid  wooden  cross-arms  were  em- 
ployed, with  "Provo"  glass  insulators  and  spans  of  from 
120  ft.  to  200  ft.  The  insulators  on  the  standard  pole  line 
are  three-part  Locke  units,   12  in.  in  diameter. 
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v\OODEN-TUWEB    CONSTRUCTION. 

1  lll^  ivjn  ci  line  consists  of  an  H-frame  foriued  by  two 
50-ft.  poles  of  Idaho  cedar,  the  phase  wires  being  carried 
in  a  horizontal  row  and  spaced  11.5  ft.  apart,  this  also  being 
the  separation  of  the  poles.    The  latter  are  tied  together  by 


the  reconstruction  of  the  line  for  88,000-volt  service.  The 
steel-tower  construction  extends  from  Salt  Lake  to  Farm- 
ington  on  the  west  trunk  line  and  from  Farmington  to 
Ogden  on  the  east  line.  The  standard  conductor  used  on 
the  steel-tower  lines  is  stranded  copper  of  8  per  cent  larger 
area  than  No.  o,  the  cable  being  attached  to  the  insulators  by 
double  ties  of  No.  2  copper.  Provision  has  been  made  for 
raising  the  cross-arms  on  wooden  towers  when  suspension 
insulators  are  installed   for  88,000-volt   operation. 


Fig.   36— Oead-ending   Steel 


Fig.    37— Steel-Tower 
tlon. 


a  24- ft.  framed  cross-arm  of  treated  timber,  cobble  blocks 
being  ui^^d  to  carry  the  insulators  in  the  manner  described 
under  the  standard  pole-line  construction.  Eight-inch  poles 
are  used,  and  each  is  capped  by  a  lightning  rod  about 
5  ft.  long,  with  ground  wire  on  each  pole.  The  butts  are 
treated  with  preservative,  and  four  wooden  braces  are  used. 
The  normal  spaa  is  600  ft.  and  the  height  above  the  ground 
40  ft.  ' 

STEEL-TOWER   CONSTRUCTION. 

Rectangular  towers  built  of  steel  are  employed,  the  height 
being  57  ft.  and  the  conductor  spacing  12  ft.,  all  wires  being 
carried  in  a  horizontal  plane  about  50  ft.  above  the  ground 
The  standard  span  is  900  ft.,  and  the  tower  members  are 
galvanized,  the  foundation  being  of  concrete,  steel  or  wood. 
.^ccnrding  to   local   conditioJis    The  .pins-  are   of   paraffined 


Fig     38 — Wooden-Tower    Con 
structton. 

OUTLINE  OF  LINE  CONSTRUCTION. 

The  Grace-Logan  transmission  trunk  lines  were  completed 
in  1909  and  are. pole  lines  from  end  to  end,  with  lo-ft.  cross- 
arms,  the  section  from  Logan  to  Salt  Lake  being  of  steel  and 
wooden-tower  construction.  The  conductors  on  these  lines 
are  cable  of  seven  strands  No.  8  copper,  seven  strands 
Xo.  6  aluminum  and  No.  2  solid  copper.  The  Olmsted  and 
Jordan  Narrows  lines  are  of  standard  pole  type,  No.  2  cop- 
per. No.  5  copper  and  No.  2  aluminum  cable  being  used. 
These  lines  are  ^rpm  19  miles  to  22  miles  long.  The  Bing- 
ham-Garfield line  is  of  standard-pole  construction.  No.  2 
solid  copper  being  used,  and  No.  4  copper  is  used  on  one 
line  between  Salt  Lake  and  Jordan  Narrows,  the  other  be- 
ing strung  with  No.  2  aluminum  cable.  The  Eureka-Mercur 
lines  are  of  the  early  wooden-pole  type.  No.  2.  No.  3  and  No. 


39— Switch    Rack    at   Gall    Lake. 


wood,  25  in.  long  and  4  111.  in  base  diameter,  the  same  type 
being  used  on  the  wooden  tower  lines.  The  insulators  are 
Locke  three-part  units,  as  described  above.  At  the  top  of 
each  tower  a  truss  has  been  installed,  with  lugs  for  the  at- 
tachment of  suspension  insulato.s^in  casp  these  are  used  in 


00  aluminum  cable  and  No.  5  copper  being  employed.  The 
principal  lengths  of  line  on  the  southern  section  of  the  sys- 
tem are,  besides  those  given  above :  Salt  Lake  to  Jordan 
Narrows,  21.4  miles;  Salt  Lake  to  Garfield,  11.8  miles: 
Garfield  to  Bingham,  22.8  miles:  Bingham  to  Jordan  Nar- 
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rows,  11.5  miles;  Lehi  to  Mercur,  17.1  milos;  Bingham  to 
Cedar  Fort,  13.8  miles;  Mercur  to  Fiireka,  27.6  miles,  and 
Fureka  to  Olmsted,  40.6  miles. 

SALT   LAKE  SWITCHRACK. 

The  switchrack  of  the  company  in  the  suburbs  of  Sail 
Lake  City  is  one  of  the  largest  in  the  world,  being  about 
90  ft.  long,  60  ft.  wide  and  45  ft.  high.  It  is  built  of  treated 
timber,  the  principal  members  being  6  ft.  x  8  ft.  .k  20  ft.  in 
dimensions.  From  this  rack  two  lines  radiate  to  Grace  sta- 
tion, two  to  Olmsted  by  way  of  Jordan  Narrows  and  two 
to  Garfield.  .All  lines  can  be  cross-connected  or  paralleled, 
as  the  conditions  require.  Sixteen  open-air  rotarv  switches 
are  installed,  all  being  controlled  bv  levers,  wires  or  rods 


Fig.  40 — Wooden-Pole  Construction 

mounted  in  the  adjacent  substation  after  the  manner  of  a 
railroad  signal  tower.  The  substation  is  a  temporary  struc- 
ture, containing  two  automatic  oil  switches  of  the  45,000- 
volt  type,  controlling  two  three-phase  lines  feeding  the  sys- 
tem of  the  Utah  Light  &  Railway  Company  through  a  sub- 
station belonging  to  the  latter  organization  located  on  the 
Jordan  River  in  the  east  part  of  Salt  Like  City.  Series  and 
shunt-instrument  transformers,  choke  coils  and  electrolytic 
lightning  arresters  are  installed  in  the  Salt  Lake  substation. 

SUBSTATIONS. 

The  low-tension  distribution  of  the  company  is  handled 
through  various  substations,  some  of  which  are  owned  by 
consumers  and  others  by  the  Telluride  organization  itself. 
In  general,  the  substations  are  provided  with  high-tension 
oil  switches,  choke  coils  and  electrolytic  lightning  arresters 
The  principal  data  are  shown  in  the  following  table: 


1     Main 
Dimen-      Building       Tians- 
sions.    '    Material,     formers, 
in  Feet.  I  Kilo- 

watts. 


Salt  Lake 33  x  J8 

Salt  Lake 

Bingham S8x62 

Mercur 25x50 

Topliff 18x22 

Eureka 28x40 

Garfield 60x70 

I.C.SaltCo 18x20 

Logan I  17  x2S 

Provo I  16x  16 


''or.  Iron.  ■     None.     Control  and  metering  point 

Concret^e"'^  :*  500  O™"  ^'^^  ^ight  &  Ry.  Co 

Cor   Iron    18        1000  26  miles  5000-volt   distri- 
I     bution. 
Brick.      U  100  8    miles     SOOO-volt    distri- 

1  I     bution. 

Cor.  Iron.   4  100|2.S  miles  5000-volt    distri- 

bution. 


Brick. 


250  11   miles    5000-volt    distri- 
bution. 

1000  Owner  Boston  Con.  Mining 

1     Co. 

125  Owner  Inland  C'st'l  Salt  Co 

50  Local  2300-volt    and  50C0- 

volt  service. 

250  5000-volt    Electric    Co.   01 

i     Provo. 
ISO.Owner  S.  L.  &  O.  Ry.  Co 

iThree   450  kw   substations 

supplied    through  Farm- 
I     ington  substation. 


Automatic  oil  switches  of  the  inverse-overload,  time-limit 
type   are   installed   in   the   high-tension   circuits   at   Grace. 

k Olmsted  and  Battle  Creek  generating  stations  and  at  the 
Salt  Lake,  Garfield  and  Bingham  substations. 
The  officers  of  the  Telluride  Power  Company  are:  Presi- 
dent, Hon.  Andrew  Squire,  Cleveland,  Ohio;  vice-presi- 
dents, Messrs.  O.  M.  Stafford.  Cleveland,  and  C.  D.  Wal- 
cott  Washington,  D.  C;  general  manager,  Mr.  L.  L.  Nunn. 


EXPERIMENTS  WITH  ELECTRIFICATION   DURING 

GROWTH  OF  GARDEN  AND  GREENHOUSE 

PLANTS. 


THI'.   interesting   possibility   of   planting'  corn   011    lanil 
from   wliich   the   crop   of   winter   wheat   has   been 
gathered  in  July,  and  then  stimulating  the  growth 
"1  this  corn  by  electrical  means  so  that  it  will  fully  mature 
before  cold   weather,   has  been   suggested   as   a   means  of 


Fig.    1 — Network    of    Charged    Wires    Over    Acre    Plot 

doubling  the  productiveness  of  a  given  acreage  by  Mr. 
William  Stahl,  of  Evanston,  III.,  who  has  planted  corn  suc- 
cessfully as  late  as  July  25,  during  a  series  of  e.xperiments 
conducted  by  him  with  the  electrification  of  growing  crops 
near  his  home  at  Evanston.  Several  local  newspaper  ac- 
counts have  referred,  with  various  degrees  of  accuracy,  to 
Mr.  Stahl's  experiments,  which  are  being  carried  out  with 
the  assistance  of  a  practical  florist  and  gardener,  Mr.  Rich- 
ard Gloede,  and  both  gentlemen  testify  to  the  increased 
healthiness,  shortened  growing  period  and  resistance  against 
drought  shown  by  the  electrified  plants. 

An  unidirectional  potential  of  about  250,000  volts  is  used 
in  these  experiments.     The   initial   work  was  done  with  ai 


Fig.  2 — Comparison  of   Electrified  and  Ordinary   Plants.     Corn   and 
Beans    Planted    July  25,   Taken    Up   Aug.    18. 

Static  machine,  but  this  was  found  to  give  trouble  Iroin 
mechanical  causes  and  failure  to  generate  during  periods 
of  humidity.  Central-station  service  from  the  6o-cycle  lines 
of  the  North  Shore  Electric  Company  is  now  used,  being 
stepped  up  to  approximately  250.000  volts  by  a  high-tension 


ELECTRICAL     WORLD 


58,  Mo.  26. 


coil  and   tlicn   reiulered   into  direct    form  by   a   iiu-chaiiical 
rectifier  driven  bv  a  small  synchronous  motor. 

A  netAVork  of  wires  2  ft.  to  3  ft.  apart  is  mounted  at  a 
hciRht  of  about  8  ft.  al)ovc  the  acre  of  ground  selected  for 


Fig.    3 — Arrange 


ent    of    Network    in    Greenhouse. 


the  tests.  On  this  plot  were  plained  a  great  variet)  of 
vegetables,  including  Indian  corn,  popcorn,  tomatoes,  canta- 
loupes, cucumbers,  eggplant,  lettuce,  radishes,  onions,  pep- 
pers, cauliflower,  cabbage,  carrots,  etc.  Although  planted 
late,  these  vegetables,  according  to  Mr.  Stahl.  came  through 


a  severe  drought  much  better  than  similar  unelectritied 
plants  and  reached  maturity  in  a  period  much  K'ss  than  the 
usual  time.  The  potential  was  turned  on  the  plot  only  from 
two  to  si.K  hours  daily,  morning  and  evening,  during  hot, 
dry  weather,  although  for  longer  periods  when  the  air  was 
moist.  The  energy  consumption  was  almost  negligible,  it 
appears,  for,  although  no  indicating  instruments  were  used, 
the  electricity  bills  averaged  only  $2  to  $3  per  month  during 
the  treatment  of  the  acre. 

As  an  example  of  the  superior  growing  power  of  plants 
when  subject  to  electrification,  the  experimenters  report 
that  even  newly  laid  sod  along  pathways  through  the  acre 
plot  was  found  to  thrive  and  grow  green,  while  during  the 
dry  weather  that  was  being  experienced  at  the  time  the 
old,  rooted  grass  at  other  parts  of  the  grounds  was  burned 
badly.  Mr.  Stahl  also  asserted  that  the  electrification  tends 
to  kill  fungus  grow-ths  which  often  attack  greenhouse  vege- 
tation. As  to  the  manner  in  which  the  presence  of  the 
electric  field  acts  to  stimulate  the  growth  of  plants  he  at- 
lempts  no  explanation.  The  large  size  and  excellent  quality 
of  radishes,  tomatoes,  melons,  beets,  corn  and  other  garden 
products  have  convinced  the  experimenters,  however,  that 
ihey  are  following  on  the  trail  of  a  well-defined  law  of 
plant  growth. 

The  same  scheme  of  electrification  has  also  been  applied 
to  greenhouse  benches,  a  network  of  high-tension  wires 
being  suspended  on  insulators  at  a  height  of  50  in.  above 
the  beds,  while  a  ground  wire  is  buried  in  the  earth  of  the 
boxes.  According  to  Mr.  Stahl,  this  greenhouse  electrifica- 
tion has  resulted  in  growing  much  larger  and  fuller  chrysan- 
themums, etc.  Electrification  treatment,  he  adds,  is  found 
10  open  gladiolus  bulbs  in  thirty-six  hours,  which  ordi- 
narily require  a  week.  Experiments  on  an  enlarged  scale 
will  be  carried  out  at  the  Evanston  plot  during  the  coming 
season,  while  the  greenhouse  installation  will  be  in  use  all 
winter  to  accelerate  flower  growth  under  artificial  condi- 
tions. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


ELECTRIC  HEATERS  TO  PREVENT  FREEZING  OF 
WATER  PIPES. 


The  New  York  Edison  Company  has  just  supplied  five 
electric  heaters  which  will  be  used  to  prevent  freezing  of 
water  pipes  in  one  of  the  loft  buildings  owned  by  the 
Trinity  Corporation.  Eour  of  these  heaters  are  of  the 
1200-watt  size,  and  will  be  placed  under  the  pipes  leading 
from  the  roof  tank  to  the  house  supply  system,  and  the 
other,  an  800-watt  heater,  will  be  set  in  the  pump-room. 
Thermostatic  control  is  included. 


loss  of  a  score  or  so  at  one  swoop  constitutes  a  noticeable 
item  in  the  expense  of  upkeep  of  the  sign  for  the  company. 
"We  believe  that  misguided  youngsters  about  the  city 
are  the  cause  of  the  lamp  thefts,"  said  Mr.  R.  A.  Brian,  of 
the  Federal  system  in  Louisville.  "One  or  more  of  these 
youthful  burglars  shins  up  the  framework  of  the  sign  and 
drops  incandescent  lamps  to  his  comrades  below.  The 
police  have  a  hard  time  coping  with  the  juveniles,  so  we 
are  figuring  upon  the  preventive  method  of  erecting  the 
signs  upon  such  a  high  framework  that  ordinary  climbing 
efforts  will  be  defied.  That  will  mean  considerable  extra 
cost  for  installation,  but  we  are  obliged  to  put  a  stop  to 
our  losses  from  theft." 


THEFT  OF  ELECTRIC-SIGN  LAMPS. 


The  Louisville  (Ky.)  offices  of  the  Federal  Electric' Sign 
System,  as  well  as  the  owners  and  operators  of  electric 
signs  throughout  that  city,  are  suffering  considerable  loss 
from  the  depredations  of  incandescent-globe  thieves,  and 
every  effort  is  now  being  made  by  the  Louisville  police  de- 
partment to  break  up  the  practice  of  stealing  globes  from 
signs  throughout  the  city. 

A  big  sign  maintained  by  the  Federal  Electric  system  at 
Second  Street  and  Broadway  has  been  peculiar!/  'he  prey 
of  miscreants,  several  dozen  bulbs  having  been  carried  off 
from  the  structure  within  the  past  week.  Ina=^niuch  as 
the  lamps  cost  anywhere  from  60  cents  apiece  up-.-ard  the 


CONTRACT  ORDER  ROUTINE. 


In  large  electric-service  companies  where  a  formidable 
number  of  contracts,  orders,  discontinuances  and  changes 
have  to  be  handled  every  day  the  routine  of  handling  this 
large  volume  of  business  becomes  of  considerable  im- 
portance. It  is  of  interest  to  note  that  the  Commercial 
Section  of  the  National  Electric  Light  Association  has 
appointed  a  committee,  known  as  the  contract  order  routine 
committee,  to  make  a  study  of  this  subject  and  point  out 
if  possible  where  a  saving  of  time  may  be  effected  in 
handling  a  large  volume  of  routine  work  of  this  character. 


Deifmbeb  2J,   19 ri. 


ELECTRICAL    WORLD. 


Mr.  V.  I.  Jones,  of  the  lidison  Electric  Illuminating  Com- 
panv  of  Brooklyn,  is  cliainii.in  of  this  comiuittcc.  .\  recent 
change  has  been  put  into  ctTcct  in  the  contract  department 
of  the  Commonwealth  Edison  Company  of  Chicago  by 
which  the  work  of  handling  contract  orders  is  expedited 
to  3  marked  degree.  .\n  effort  is  now  made  to  give  service 
to  a  new  customer  on  the  tlay  on  which  the  order  is  placed, 
provided  the  company's  mains  arc  on  the  street  where  the 
customer's  premises  are  located.  This  is  done  by  waiving 
an  e.xamination  into  the  credit  of  the  applicant  where  the 
company  has  good  reason  to  believe  tliat  the  new  customer 
is  a  reputable  person.  The  connection  is  made  at  once,  and 
the  investigation  as  to  credit,  recpiircment  of  a  ileposit.  etc., 
is  made  afterward.  In  a  very  few  cases  it  is  found  neces- 
sary to  discontinue  the  service,  but  the  percentage  of  un- 
satisfactory customers  secured  by  this  quick-order  method 
is  verv  small. 


COSTS    OF    OPERATING    INTERNAL-COMBUSTION- 
ENGINE  PLANTS. 


.\t  the  recent  meeting  ni  the  .\inerican  Society  of  Me- 
chanical Engineers  at  .Vew  York  Mr.  H.  R.  Setz,  of 
Warren,  Pa.,  presented  figures  comparing  the  operating  and 
investment  costs  of  various  ty()es  of  internal-combustion- 
engine  plants.  These  figures  consider  the  load  at  which  the 
equipment  is  operated,  on  a  basis  of  4500  hours  per  year. 


force  of  the  company.  Some  of  the  requirements  made  of 
the  general  salesmen  were  as  follows:  "Note  on  the  map 
attached  the  boundaries  of  your  district."  "Mark  by  a  full 
black  line  on  the  map  all  of  the  direct-current  lines  in  your 
district."  "Mark  by  a  dotted  line  on  the  map  all  of  the 
alternating-current  lines  in  your  district."  "Give  name  of 
owner  and  address  of  every  private  plant  witliin  your  dis- 
trict, whether  oil,  gas  or  steam,  of  less  than  50  hp."  "Given 
an  installation  of  150  50-watt  lamps  burning  five  hours 
every  business  day,  state  the  best  form  of  contract  and 
compute  the  monthly  bill  giving  the  rate  earned." 

Three  of  the  requirements  from  the  pfiwer  salesmen  were 
as  follows:  ".N'ote  on  the  map  attached  the  boundaries  of 
your  district."  "Give  name  of  owner  and  address  of  each 
private  plant  within  your  district,  whether  oil,  gas  or  steam, 
over  50  hp."  "Given  an  installation  of  two  5-hp,  three 
lo-hp  and  one  50-hp  motor,  with  a  load  factor  on  the  com- 
plete installation  of  40  per  cent  and  a  maximum  demand 
of  60  hp,  figure  cost  of  service  for  a  twenty-five-day  period 
on  a  maximum-demand  power  contract  and  the  net  rate 
earned." 

Salesmen  in  the  new  installation  bureau  were  asked  for 
statements,  of  which  the  accompanying  arc  typical:  "Give 
cost  per  hour  of  burning  an  open-flame  gas  jet  consuming 
4  cu.  ft.  of  gas,  with  gas  at  80  cents  per  1000  cu.  ft." 
"Give  cost  per  hour  of  burning  a  standard  erect  Welsbach 
mantle ;  also  an  inverted  Welsbach  mantle."  "Give  cost 
per  month  of  burning  two  25-watt  tungsten  lamps  with  en- 


STATISTICS    OF    INTERNAL-COMBUSTION-E.NGINE   PLANTS. 


PRODl'CEB    PLANT. 


HATUKAI/'GAS  nfCIHE. 


Three- 
quarter        Half 
Load.         Load. 


Three- 
quarter        Half 
Load  Load. 


1  Fuel  per  hp-hour 1.25  lb.    I    1.5  1b.    I    1.8  lbs.  | 

2  Fuel     per    hp-year    (4,500  1 

hours). 2.5  tons  I    3  tons    I  3.6  tons  { 

J  Cost  of  fuel $4.00  per  ton 

4  Cost  of  fuel  per  year $10.00    !    $12.00    I    $14.40 

5  Cost  of  attendance  per  hp- 


bour. 

6  Cost  of  attendance  per  year. 

7  Lubricating  oil  per  hp-hour 

8  Cost  of  oil  per  year  at  2? 

cents  per  gal 

•?  Scrubber  and  cooling  water 
per  hp-hour 

10  Cost  of  water  per  year  at  30 

cents  per  1000  cu  ft 

11  Operating  expenses,    items 

4.6,  8.  and  10 

1 2  Saving  by  Dicsci  engine. ... 

13  Interest,    depreciation    and 

maintenance  respectively 
in  percent  of  investment. . 

14  Assuming    $80    initial    cost 

per  hp.   the  yearly  fixed 
charges  will  be. . 


0.40  cent 

$18.00 

0.00«  pint 


lOcu.  ft.l  12cu.  ft.  I  15cu.  ft. 
45,000  54,000  67.500 
cu.  ft.     I    cu.  ft.     I    cu.  ft. 

30  cents  per  1000  cu.  ft. 
$13.50    :    $16.20    I    $20.25 

0.25  cent 

$11.25 
0.006  pint 

$0.84 

5  gals 

$0.90 


6  +  7-^2-15«:; 
$12.00 


LOW-FRBSSURB  OIL  BNO 


DIBSBL  BMOINB. 


Three- 
quarter        Half 
Load.        Load. 


1  lb.        I  1.25  lb.  I      1.6  1b. 
643  803.5    I      1028.5 

gals.      I     gals,      f     gals. 

3  cents  per  gallon 
$19.30    :     $24.10    I    $30.85 

0.25  cent 

$11.25 

0.006  pint 


6  +  7-1-2-15% 
$12.00 


Three- 
quarter        Half 
Load.        Load. 


0.501b.   I  0.55  lb.  |  0.601b. 
321.5      I    353.5      I      386 
gals.      I     gals.     J     gals. 

3  cents  per  gallon 
$9  65      I    $10.60    I    $11.58 

0.30  cent 

$13.50 

0.007  pint 

$0.98 

4  gall. 

10.72 

$24.85        $25.80        $26.78 


6-(-IO-f3-195 
$15.20 


The  price  of  oil  quoted  for  the  Diesel  plant  is  probably 
high,  as  many  of  these  engines  are  operating  on  fuel  pur- 
chased for  less  than  3  cents  per  gallon.  As  was  pointed 
out,  the  Diesel  engine's  economy  gains  with  long-hour 
operation,  since  its  high  initial  cost  and  interest  charges  are 
then  offset  by  its  operating  economies. 


ergy  at  10  cents  per  kw-hour,  including  cost  of  lamps,  the 
rate  of  burning  per  night  being  five  hours.  In  this  answer 
give  the  average  life  in  hours  of  the  lamps  and  the  proper 
percentage  of  this  life  to  indicate  the  lamp  cost  for  its  use 
during  the  month." 


ELECTRIC  SIGN  CAMPAIGN  IN  ST.  LOUIS. 


EXAMINING    SOLICITORS    TO    ASCERTAIN    THEIR 
GENERAL  QUALIFICATIONS. 


The  Edison  Electric  Illuminating  Company  of  Brooklyn 
has  just  held  a  written  examination  for  its  outside  selling 
force  in  order  to  advise  the  outside  salesman  of  some  things 
it  is  necessary  for  him  to  know  in  the  conduct  of  his  busi- 
ness and  also  to  ascertain  the  salesman's  knowledge  on  the 
subjects  covered  by  the  questions  asked.  Two  hours  was 
allowed  for  the  examination  and  every  outside  salesman 
was  obliged  to  take  it.  Incidentally  the  examination  also 
gave  information  on  the  general  qualifications  of  the  sales 


The  campaign  in  St.  Louis  undertaken  by  the  Advertis- 
ing Men's  League  and  others  interested  in  electric  signs 
to  permit  the  installation  of  such  signs  over  the  sidewalks 
of  that  city  to  a  point  within  4  ft.  of  the  curb  is  proceeding 
with  unabated  vigor.  The  present  ordinance  restricts  the 
extension  of  signs  to  a  limit  of  18  in.  from  the  building 
line,  and  was  put  into  effect  before  the  World's  Fair  of 
1904,  when  many  tawdry  and  inartistic  signs  projected 
over  the  sidewalks.  It  is  pointed  out,  however,  that  since 
that  time  the  art  of  installing  and  illuminating  signs  has 
made  great  progress,  so  that  the  electric  signs  of  the 
present  day  are  not  to  be  judged  by  those  of  ten  years  ago. 


El.ECTRICAI.     WORLD 


It  is  declared  that  the  electric  signs  of  a  great  St.  Louis 
brewery  are  to  be  found  in  New  York  and  Washington, 
but  not  in  St.  Louis  itself.  The  "Great  White  Way"  of 
.\'ew  York,  Pennsylvania  .\venue  in  Washington,  the 
Campus  Martius  of  Detroit  and  Grant  Park  in  Chicago  are 
cited  as  localities  made  more  attractive  and  brilliant  by 
electric  signs.  It  is  said  that  only  two  cities  in  the  country, 
St.  Louis  and  Washington,  D.  C.,  restrict  projecting  illu- 
minated signs  to  less  than  half  the  distance  between  the 
building  line  and  the  curb.  Washington,  however,  is  not 
a  business  city,  while  St.  Louis  is.  In  New  York  signs  are 
allowed  to  extend  6  ft.  beyond  the  building  line.  In  Chicago 
the  limit  is  the  curb.  In  Philadelphia  electric  signs  are 
restricted  to  within  3  ft.  of  the  curb,  and  in  Boston  to 
within  2.5  ft.  Pittsburgh  gives  them  one-half  of  the  width 
of  the  sidewalk,  while  Detroit  allows  the  liberal  distance  of 
14  ft.  In  St.  Louis,  as  previously  stated,  it  is  proposed 
to  allow  signs  to  extend  to  a  point  within  4  ft.  of  the  curb. 

The  proposed  ordinance  in  St.  Louis  also  provides  that 
the  signs  must  be  at  least  10  ft.  apart  and  that  they  shall 
not  be  installed  in  alleys.  Further,  they  must  be  attached 
to  the  buildings  in  a  secure  manner  by  solid  supports,  and 
provision  is  made  for  inspection  and  supervision  by  the 
city.  All  signs  shall  be  illuminated  from  sunset  to  11:30 
p.  m.  every  night,  and  it  is  provided  that  there  shall  be  an 
inspection  tax  of  2  cents  a  year  for  each  square  foot  of 
the  surface  of  signs,  applying  not  only  to  signs  projecting 
over  sidewalks,  but  to  all  display  electric  signs  of  whatever 
description.  It  is  not  proposed  to  encourage  the  erection 
of  signs  in  residence  districts,  but  rather  to  illuminate  the 
dark  canyons  of  masonry  in  the  "downtown"  district. 
Other  points  made  in  favor  of  electric  signs  are  that  they 
increase  the  general  illumination  of  streets  without  cost  to 
the  public,  and  also  that  they  act  as  landmarks  in  making 
it  more  easy  for  strangers  to  find  their  way  about. 


BROOKLYN  EDISON  CHRISTMAS    TREE. 


The   general  public   is  beginning  to  appreciate  the   fact 
that  a  safe  and  sane  Christmas  may  be  enjoyed  without 


safety  of  these  outfits  the  Edison  Electric  Illuminating 
Company  of  Brooklyn  has  for  a  number  of  years  equipped 
a  30-ft.  tree  with  all  the  appurtenances  which  go  to  delight 
the  heart  of  the  child  at  this  season  of  the  year  and  set  it 
ofif  with  miniature  incandescent  lamps.  The  tree  in  the 
Edison  Shop  this  year  is  shown  herewith.  It  is  fitted  with 
264  lamps  of  various  colors  and  shapes  representing  fruits, 
flowers,  stars,  crosses,  birds,  clowns,  etc.,  in  addition  to  the 
plain  red,  white,  blue  and  green  bulbs.  Last  year  the  com- 
pany loaned  to  the  various  churches  of  the  city  Christmas- 
tree  outfits  for  their  Yuletide  festivals,  with  the  result  that 
this  year  these  outfits  are  being  purchased  in  large  numbers 
for  church  and  home  use.  The  Edison  Shop  is  also  being 
kept  open  at  night  for  the  benefit  of  those  who  desire  to 
purchase  electrical  gifts  for  presentation  on  Christmas. 


Christmas  Tree   In    Edison   Shop,   Brooklyn. 

imminent  danger  and  constant  fear  of  conflagration  by  the 
use  of  the  decorative  lighting  outfit  which  eliminates  the 
menacing  candle  and  makes  the  tree  much  prettier  and  more 
artistic.     In   order   to  demonstrate   the   attractiveness  and 


CORRECTING    CUSTOMERS'    BILLS    FOR     POWER 
FACTOR. 


In  its  new  wholesale  schedule  of  rates  for  electricity,  ' 
which  applies  to  customers  having  demands  from  5  kw  to 
1000  kw,  the  Cleveland  Electric  Illuminating  Company  sets 
the  following  base  power  factors  for  loads  of  various 
sizes :  5  kw  to  50  kw  demand,  75  per  cent ;  50  kw  to  250  kw, 
80  per  cent;  250  kw  to  1000  kw,  85  per. cent;  above  looc  kw, 
go  per  cent. 

These  power  factors  are  measured  at  periodical  tests, 
and  if  the  percentages  obtained  depart  from  the  values 
stated  the  customer  is  accordingly  penalized  or  credited, 
his  demand  as  billed  being  obtained  by  multiplying  his 
maximum  fifteen-minute  demand  by  the  allocable  power 
factor  divided  by  the  observed  average  power  factor.  Ex- 
pressed as  a  formula   : 

Demand  as  billed  = 

observed  demand  X  allowable  power  factor 

observed  power   factor 

This  clause  protects  the  company  against  undesirable 
loads  of  very  low  power  factor,  for  which  its  investment 
costs  in  line  and  apparatus  capacity  would  not  be  ade- 
quately recompensed  by  the  comparatively  low  energy  con- 
sumption obtained. 

On  the  other  hand,  the  customer  with  a  high  power  fac- 
tor gains  a  corresponding  reduction  in  his  bill.  In  many 
cases  a  profitable  investment  may  be  made  in  synchronous 
apparatus  of  some  kind  to  produce  a  corrective  condenser 
action  on  the  customer's  side  of  his  service  mains.  Idle 
rotary  condensers  may  be  installed,  or  a  synchronous 
motor-generator  set  put  into  service  to  furnish  direct  cur- 
rent to  part  of  the  load.  The  advantages  of  adjustable- 
speed  drive  with  direct-current  motors  in  machine  shops 
offer  additional  reasons  for  installing  synchronous  motor- 
generator  sets  which  act  to  improve  the  power  factor.  One 
large  motor  user  in  Cleveland  has  increased  the  actual 
power  factor  of  his  demand  to  as  nearly  unity  as  the  com- 
pany's test  instruments  can  register,  and  accordingly  gets 
a  substantial  reduction  on  his  demand  charges. 

Under  the  Cleveland  wholesale  schedule  no  customer  is 
billed  at  less  than  5  kw  demand.  The  rate  charges  are 
made  up  of  a  demand  element  plus  an  energy  cost  as 
follows : 

Rates  per  month  for  the  kilowatt  demand:  For  the  first 
15  kw,  $2.60  per  kw;  next  10  kw,  $2.25;  next  25  kw,  $1.75; 
next  200  kw,  $1.55;  next  750  kw,  $1.50;  next  4000  kw, 
$1.25. 

Rates  per  kw-hour  used  per  month :  For  the  first  600 
kw-hours,  3.25  cents;  next  600  kw-hours,  2.60  cents;  next 
600  kw-hours,  2.50  cents;  next  600  kw-hours,  2.40  cents; 
next  600  kw-hours,  2.10  cents;  next  600  kw-hours,  1.25 
cents;  next  100,000  kw-hours,  i  cent;  next  3,500,000  kw- 
hours.  0.50  cent. 
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Wiring  and  Illumination 


THE  PABST  THEATRE,  MILWAUKEE. 


Application  of  Indirect  Illumination  to  an  Old  Theatre 
Auditorium!^ 

It  is  essential  to  the  evening's  pleasure  of  an  audiqncc 
assembled  at  the  play  or  conx:crt  that  its  sensibilities  shall 
be  assailed  by  no  jarring  note  of  sound,  vision  or  personal 
discomfort  to  distract  from  the  passive  enjoyment  of  the 
production.  In  the  revision  of  the  illuminating  scheme  of 
the  Pabst  Theater,  of  Milwaukee,  a  Oerman-American 
playhouse,  the  scene  of  high-class  concerts,  opera  pnd 
stock-company  production's,  special  emphasis  was  laidi  on 
the  elimination  of  all  glare-producing  filaments  from  1  the 
field  of  the  audience's  vision,  and  though  the  auditorium 
is  of  the  older  pattern  with  high  ceiling,  dark  walls  land 
deep-red  plush  chairs  and  carpet,  a  pleasing  arrangement 
of  indirect  lighting  has  been  worked  out  which  combines 
good  illuminating  efficiency  with  visional  comfort. 

The  Pabst  auditorium  measures  ■^•^  ft.  in  length,  with  a 
clear  height  of  60  ft.  to  its  old-fashioned,  domed  ceiling, 
once  the  setting  of  a  huge  central  gas  chandelier.  The 
room  now  receives  its  principal  illumination  from  a  great 
suspended  reflector  bowl  7  ft.  6  in.  in  diameter  containing 
5000  watts  of  tungsten  lamps,  the  light  from  which  is  re- 
flected upward  onto  a  12-ft.  white  diffusing  disk  at  the 
ceiling  (Fig.  2).  This  disk  was  required  on  account  of 
the  dark  ceiling  of  the  auditorium  as  well  as  the  necessity 
of  closing  the  old  flue  shown  in  the  cross-section  sketch 
(Fig.  i).  To  prevent  the  lamps  on  the  front  side  of  the 
bowl  from  being  visible  from  the  top  seats  of  the  gallery, 
a  sheet-metal   partition   has  been   introduced   bisecting  the 


that  any  dcsircil  degree  ol  illumiruuiun  dan  be  obtained 
rhe  dome  with  its  lamps  can  be  lowered  to  the  floor,  50  ff 
l)elow,  by  a  windlass  and  cable,  the  push  plugs  of  the  ten 
circuits  being  slipped  out  of  their  sockets  so  that  the  fix- 
ture conies  away  without  wires  or  connections. 

The   JQiver  tiers  of  boxes  arc  lighted    from   indirect   re- 


Flg.    2 — Principal    Fixture    In    Auditorium.    Containing    SOOO    Watts 
in    Tungsten    Lamps. 

Hector  bowls  on  the  balcony  boxes,  the  low  headroom  re- 
quiring the  design  of  these  special  fixtures  with  but  6-in. 
clearance  between  the  bowls  and  the  reflecting  surface 
Each  bowl  contains  a  single  60-watt  tungsten  lamp  with 
side-type  reflector,  the  electrical  parts  being  cradled  on 
insulating  rests  separating  them  from  the  fixture  proper, 
which    is    grounded.     A    similar    solution    of   close-quarter 


Fig.    i_Sectional    Elevation    of    Pabst    Theater,    Showing    Arrangement    of    Indirect-Lighting    Units. 


owl  parallel  to  the  footlights.  Since  the  reflector  bowl 
|s  nearer  the  balconies  than  the  proscenium,  fourteen  250- 

»att  lamps  were  used  on  the  stage  side  of  the  dividing  par- 
ftition,  while  on  its  balcony  side  there  are  only  ten  iso-watt 

Hnits.     These  lamps  are  supplied  through  ten  circuits,  si. 


conditions  was  made  in  the  case  of  the  front  row  of  in- 
direct fixtures  beneath  the  balconies  which  must  not  ob- 
struct the  view  from  the  rear  seats.  Here  15  in.  was  avail- 
able between  bowl  and  ceiling,  and  to  produce  a  graceful 
fixture  vertical  silken  cords  were  substituted  for  the  usual 
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^s.  \o.  26. 


chains,  as  shown  at  the  left  in  Kig.  5.  T-ach  occupies  the 
center  of  a  circular  wreath  design,  tlie  central  portion  of 
which  was  painted  a  blank  white  to  improve  reflection. 
Each  of  these  .•^ilk-cord  bowls  contains  two  6o-watt  lamps. 
The  row  of  deeper  howls  behind  them,  shown  at  tin-  riglit 


^^^K_^i_ii   ''  _J^^^H 


Fig.    3 — Special    Indirect    Fixtvires    Over    Soxes. 

in  the  same  illustration-,  contain  four  1 5()-watt  lamps  each. 
Their  depth  and  position  prevent  an\  nf  the  lamps  frum 
being  seen. 

Hesides  their  use  as  places  of  entertainment,  theaters 
have  to  be  worked  in,  cleaned,  repaired,  etc.,  and  for  this 
purpo.-5£  a  special  circuit  of  "working  lamps"  is  provided 
at  the  Pabst.  These  are  all  of  the  direct-exposed  type  and 
are  so  placed  as  to  give  a  good  working  illumination  over 
the  room  with  the  aid  i.f  a  short  "working"  or  rehearsing 
border,  which  carr  be  dropped  from  the  Hies  of  the  sta^e. 
A  Milwaukee  ordinance  requires  that  a  number  of  '"panic" 
lamps  be  installed  in  each  theater,  these  lamps  to  be  used 
for  no  other  purpose  than  in  emergencies.  Those  at  the 
Pabst  are  mounted  in  a  row  over  the  proscenium  and  are 
controlled  from  two  switches  comiected  in  multiple  and  set 


Recessed    Domes. 


into  recesses  in  the  wail.s.  mic  at  the  stage  electrician's  post 
and  the  other  at  the  main  entrance.  Wax  candles  in  re- 
cesses in  the  walls  are  used  for  exit  lights  and  are  found  to 
be  economical  as  well  as  dependable.  The  idea  of  emer- 
gency service  has  also  been  extended  to  the  balcony  stair- 


wavs,  two-lamp  electric  fixtures  being  used  where  one 
would  be  suflicient,  the  idea  being  that  both  lamps  will  not 
be  likelv  to  burn  out  at  the  same  time. 

The  handsome  entrance  and  foyer  of  the  Pabst  have  also 
received  the  application  of  indirect  lighting.     The  recessed 


Fig.    5 — Types    of    Indirect    Units    Under    Balconies, 

domes  sliown  m  Fig.  4  were  formerly  lighted  by  concealed 
lamps  in  the  coves,  but  as  these  were  insufficient  a  number 
of  studded  exposed  units  were  also  added.  Each  of  the 
present  indirect  bowls  in  the  foyer,  including  those  over  the 
staii-way  and  upper  level,  contains  four  6o-watt  lamps.  In 
narow  rectangular  panels  between  the  stair  domes  linolite 
units  have  been  used.  Linolite  units  in  reflectors  are  also 
employed  to  light  the  box  office  window  counter,  a  fixture 
being  mounted  on  each  side  of  the  partition  wall  outside 
I.f  the  angle  of  vision  of  ticket  agent  and  patron,  thus  again 
obtaining  partly  the  effect  of  indirect  illumination.  Similar 
care  has  been  taken  in  working  out  the  lighting  of  the 
dressing-rooms,  the  light  bein'g  projected  on  the  face  and 
figure  of  the  user  without  visual  discomfort. 

Fig.  6  shows  the  distribution  of  intensities  on  the  Pabst 
stage  in  the  horizontal  and  vertical  planes  due  to  the  foot- 
lights and  border  lamps.  The  vertical  intensity  is  seen  to 
fall  otT  rapidly  as  the  rear  of  the  stage  is  approached,  sug- 
gesting that  this  decrease  in  brightness  may  have  some  con- 
nection with  apparent  perspective  and  depth  of  stage  as  the 
actor  passes  from  high  intensity  up  stage  into  a  lower 
intensity.  Illuminometer  tests  with  the  Pabst  arc  spot 
lamp,  operated  from  the  balcony,  show  it  to  give  an  inten- 
sity of  about  85  ft. -candles  at  the  stage  when  used  as  a 
"spot  light"  and  2.5  ft. -candles  when  used  as  a  "flood  light." 


Fig.    6 — Intensities    in    Vertical    and    Horizontal    Planes    on    Stage, 
Due  to  Footlights  and  Borders. 

Tile  lighting  fixtures  in  the  Pabst  were  furnished  by 
Mr.  G.  Kuehn,  with  the  exception  of  the  huge  main. in- 
verted dome,  which  is  a  replica  of  the  one  in  the  Eighth 
Church  of  Christ,  Scientist,  Chicago  (see  account  of  indi- 
rect lighting.  Electrical  World,  Oct.  7)  and  was  furnished 
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by  the  National  X-Kay  (oiupaiiN.  which  also  >iipplietl 
the  reflectors  used  tlirouj^li.nit  the  I'abst  installation.  Mr. 
Hermann  Bcniing  was  the  architect  for  the  redccora- 
tion,  the  ilhiniinatinii;  engineers  heiiiij  Messrs.  Vaughn  & 
Meyer,  also  of  Milwaukee 


RECENT  TELEPHONE  PATENTS. 


Letters  to  the  Editor. 

Lamp  and  Reflector  Cleaning    in  Machine  Shops. 


ADVERTISING  SYSTEM. 

The  well-rccogni/.ed  inefficiency  of  the  average  telephone 
line,  when  considered  from  the  standpoint  of  actual  talking 
time,  has  ted  to  many  suggestions  for  tlie  introduction  of 
some  by-product  use.  Such  suggestions  have  covered  a 
considerable  field,  hut  that  now  brought  forward  by  Mr.  .A. 
Pictet,  of  Geneva.  Switzerland,  is  novel. 

He  proposes  to  introduce  upon  the  lines  advertising  com- 
ment which  will  he  heard  by  the  caller  while  waiting  for 
the  response  of  the  operator  and  again  after  connection  is 
established  while  waiting  for  the  response  of  the  called 
party.     A  patent  has  been  granted  for  this  system. 

PRIVATE  EXCHANGE  FEEDER  SYSTEM. 

Private  branch  exchanges  of  moderate  size  used  with 
common-batterv  systems  have  usually  been  arranged  to  re- 
ceive their  energy  supply  from  the  central-office  source. 

To  obviate  the  necessity  for  separate  feeders,  Mr.  C.  A. 
Simpson,  of  Chicago,  has  arranged  his  circuits  so  that 
the  talking  lines  or  so-called  trunks  serve  as  battery  feeders 
when  not  in  use  for  conversation.  The  patent  is  assigned 
to  the  Kellogg  Switchboard  &  Supply  Company. 

METER  SYSTEM. 

For  measured  service,  where  a  charge  is  made  for  each 
completed  call,  economy  demands  for  each  line  a  counting 
device  which  may  be  operated  from  the  switchboard.  After 
various  vain  attempts  at  an  automatic  counter  which  would 
respond  only  to  that  sequence  of  voltage  changes  incident 
to  an  originated  and  completed  call,  the  counter  controlled 
by  the  operator  was  adopted.  This  counter  is  electromag- 
netic, and  responds  to  a  special  current  introduced  at  the 
will  of  the  operator  by  pressing  a  push-button. 

While  in  general  practice  counting  may  be  effected  only 
during  the  existence  of  a  call  from  the  line  charged,  Mr. 
R.  H.  Manson,  of  Elyria,  Ohio,  has  felt  that  there  should 
be  means  to  prevent  more  than  one  count  on  any  call.  To 
this  end  he  introduces  a  relay  which  locks  upon  the  first 
counting  impulse  and  remains  locked  throughout  the  con- 
nection. This  patent  is  assigned  to  the  Dean  Electric  Com- 
pany. 

LOCK  OUT  SYSTEM. 

Mr.  H.  G.  Webster,  of  Chicago.,  has  obtained  a  patent 
for  a  lockout  system  which  he  has  assigned  to  the  Kellogg 
Switchboard  &  Supply  Company.  At  each  station  a  relay 
is  so  associated  with  the  talking  circuits  that  these  are 
opened  unless  the  relay  be  de-energized.  A  latch  on  the 
switch  hook  mechanically  operates  the  relay  armature  as 
the  hook  rises,  and  the  relay  then  locks  in  this  position. 
Meanwhile,  just  at  the  instant  of  locking  the  latch  releases 
its  hold  upon  the  armature.  When  the  operator  responds 
the  potential  on  the  line  is  reversed  and  the  relay  armature 
drops  back  at  this  moment,  closing  the  talking  circuit.  This 
reversal  and  release  will  never  occur  for  any  station  at- 
tempting to  break  in  on  a  conversation. 

TRUNK  CIRCDIT. 

Mr.  C.  S.  Winston,  of  Chicago,  has  invented  a  trunk 
circuit  for  use  between  two  two-wire  switchboards.  The 
feature  of  the  invention  lies  in  the  arrangement  of  the 
disconnect  lamp,  so  that  the  lighting  of  this  lamp  occurs 
after  disconnection  by  the  ''A"  operator,  irrespective  of  the 
condition  of  the  line  to  which  the  incoming  end  of  the 
trunk  is  plugged.  The  patent  is  assigned  to  the  Kellogg 
Switchboard  &  Supply  Company. 


To  the  Editor  of  Electrical  IVorld: 

Sir  : — Your  issue  of  Oct.  28  contains  a  short  article  on 
the  subject  "Cost  of  Lamp  Cleaning  in  a  Large  Establish- 
ment." Reference  is  made  therein  to  a  tungsten  system  of 
lighting  in  an  office  where  a  large  reduction  in  illumination 
was  noted  after  a  period  of  service  without  cleaning,  due  to 
dirt  on  lamps  and  reflectors.  This  instance  emphasizes  the 
necessity  of  frequent  cleaning  in  connection  with  lighting 
systems  from  the  point  of  economy,  not  to  speak  of  the 
aid  which  such  care  renders  the  employees  through  the 
ease  with  which  work  can  be  performed  on  account  of  im- 
proved artificial  lighting  facilities. 

In  offices  the  accunuilations  of  dirt  are  often  simply  a 
coating  of  light  dust  on  the  surface  of  lamp  and  reflector. 
In  the  shop,  however,  the  dirt  which  gathers  on  lamps  and 
reflectors  is  usually  such  as  to  form  optical  or  very  close 
contact  with  the  glass  or  metal,  often,  moreover,  being  of 
an  oily  nature  and  reducing  the  light  to  a  large  extent. 
The  importance  of  reflector  cleaning  may  not  appeal  to  the 
shop  manager,  but  the  losses  in  light  due  to  neglect  of  this 
maintenance  item  are  very  real  in  their  reduction  of  the 
shop  economy  on  dark  days  and  in  the  early  morning  and 
late  afternoon  hours  throughout  the  winter.  Actual  meas- 
urements in  an  average  shop  have  shown  losses  of  light 
equal  to  40  and  50  per  cent  when  the  systems  have  been 
allowed  to  go  for  three  or  four  months  without  cleaning. 

The  point,  however,  on  which  the  writer  desires  to  lay 
special  emphasis  is  the  fact  that  entirely  practical  methods 
have  been  developed  for  taking  care  of  reflector  washing 
in  large  factorv-lighting  svstems.  Tt  has  been  found  that 
on  an  average  about  3  cents  will  cover  the  entire  cost  of 
removing,  washing,  drying  and  reinstalling  a  soiled  glass 
or  metal  reflector  even  under  the  rough  conditions  sur- 
rounding work  of  this  kind  in  the  factory.  When  dis- 
tributed, for  example,  over  two  months  this  expense  be- 
comes very  small  indeed  in  terms  of  the  hours  of  service 
and  is  an  item  fully  warranted  in  connection  with  the  light- 
ing operation  and  maintenance. 

This  work  may  easily  be  developed  in  connection  with 
the  other  items  involved  in  the  shop-lighting  upkeep,  and 
when  it  receives  careful  and  systematic  attention  it  is 
readily  accomplished.  In  one  factory  small  installations  of 
tungsten  lamps  are  cleaned  at  fairly  brief  intervals  by  the 
aid  of  small  hand  racks,  on  which  the  soiled  reflectors  are 
carried  to  a  central  washing  station.  These  racks  are  filled 
with  a  dozen  or  more  clean  reflectors,  which  are  taken  to 
the  location  in  question.  The  soiled  reflectors  are  removed 
and  the  clean  reflectors  substituted  at  once,  after  which 
the  soiled  reflectors  are  returned  to  the  lamp  department 
for  washing  and  temporary  storage  until  the  next  installa- 
tion is  in  need  of  cleaning. 

The  development  of  practical  methods  for  systematically 
maintaining  shop-lighting  systems  should  be  encouraged 
and  may  often  be  the  means  of  producing  satisfactory  re- 
sults from  what  might  otherwise  have  been  an  unsatis- 
factory condition  of  affairs. 

East  Pittsburgh,  Pa.  C.  E.  Clewell. 


Heavy  Feeder  Construction. 


To  the  Editor  Electrical  IVorld: 

Sir: — In  the  issue  of  Nov.  4  an  article  and  sketch  ap- 
peared giving  the  method  of  construction  used  on  the  lines 
of  the  Cincinnati  Union  Gas  &  Electric  Company  for  mak- 
ing turns  in  No.  2-0  feeder  lines.  There  is  no  doubt  that 
this  construction  will   lengthen   the  life  of  pins,  since  it 
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practically  chniinates  them,  but  it  is  open  to  one  criticism, 
namely,  that  the  strain  is  all  thrown  upon  the  cross-arm, 
and  even  though  the  ends  of  the  arms  be  guyed  back  to 


Method   o<    Making   Turns   In   Feeder   Construction. 

take  the  strain  the  time  comes  when  the  arms  must  be 
renewed,  and  for  this  purpose  the  entire  construction  must 
be  torn  down. 

The  accompanying  sketch  shows  the  construction  that   I 


liave  used  very  successfully  for  making  turns  in  No.  4-o>^ 
feeder  lines.  Top-grooved  porcelain  insulators  are  used, 
and  each  wire  is  guyed  separately,  being  insulated  from  the 
guy  wire  by  three  guy-strain  porcelain  insulators.  As  the 
wires  on  the  upper  cross-arm  pass  over  all  the  wires  on 
the  lower  arm  before  reaching  the  strain  insulators,  ver- 
tical jumpers  are  used.  For  this  purpose  stranded  cable  of 
the  same  area  as  the  solid  feeder  has  been  found  to  work 
more  readily,  save  time  and  make  a  good  appearance.  The 
cost  of  strain  insulators  to  make  a  turn  in  six  No.  4-0  wires 
will  be  less  than  $2.50.  No.  4-0  solid  wire  being  rather 
difficult  to  make  up  around  the  guy  strain  insulator,  the  end 
of  the  wire  is  simply  looped  around  it  and  held  by  a  wire- 
rope  clip  or  U-bolt. 

The  lines  do  not  have  to  be  torn  down  in  order  to  renew 
a  cross-arm;  and  since  the  arms  are  under  no  strain  except 
the  weight  of  the  lines,  they  do  not  have  to  be  renewed  so 
often,  and  a  standard  arm  can  be  used.  Moreover,  the 
pins  do  not  break  off,  as  they  are  under  no  lateral  strain. 

While  the  operation  is  quite  dangerous  and  not  to  be 
recommended,  it  is  possible  to  renew  the  cross-arms  in 
this  construction  without  interrupting  the  service.  An  arm 
equipped  with  pins  but  no  insulators  is  placed  under  the 
wires,  the  pins  holding  the  wires  apart.  The  tie  wires  are 
then  removed  and  the  temporary  arm  is  raised,  carrying 
the  wires  with  it,  just  high  enough  to  allow  the  old  arm  to 
l)e  removed  and  the  new  one  put  in  place. 

Raleigh.  A'.  C.  C.  R.  D.  Egerton. 
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Generators,    Motors   and   Transformers. 

Compensated  Three-Phase  Commutator  Machines. — F. 
NiETHAMMER  AND  E.  SiEGEL. — A  mathematical  article  illus- 
trated by  diagrams  giving  the  theory  of  the  compensated 
three-phase  commutator  machine,  the  characteristic  curve 
of  which  is  that  of  a  shunt  machine  ("Scherbius  shunt  ma- 
chine"). In  a  second  paper  the  authors  show  that  this 
motor  type  can  give  a  "series"  characteristic  if  the  rotor 
current  be  passed  through  the  excitations  winding  so  that 
the  flux  depends  on  the  load  at  any  moment.  The  theory 
of  this  type   ("Scherbius   series  machine")    is   given    with 


Fig.   1 — Portable   Photometer 


the  aid  of  diagrams. — Elek.  u.  Masch.   (Vienna),  Oct.  22, 
Nov.  5  and  12. 

Frequency  Changers. — P.  Bunet. — A  concise  review  of 
the  different  types  of  frequency  changers. — La  Lumiere 
Elec.  Nov.  25. 

Lamps  and  Lighting. 

Universal  Portable  Photometer. — Clayton  H.  Sharp 
AND  Preston  S.  Milla.r. — The  authors  refer  to  their 
standard  universal  photometer  described  in  the  Electrical 
World,  Jan.  25,  1908.  They  have  now  designed  a  much 
smaller  instrument  which  is  intended  especially  for  field 
work  on  account  of  its  greater  portability.  In  some  re- 
spects it  is  slightly  less  accurate  than  the  standard  instru- 


ment. The  length  is  14.5  in.  (37  cm)  and  the  cross-section 
2.5  in.  by  2.5  in.  (6.3  cm  by  6.3  cm).  The  plan  of  the 
small  model  is  illustrated  in  Fig.  i,  showing  the  essential 
features.  P  is  the  reversible  tube,  bearing  test  plate  and 
diaphragm:  T  is  the  elbow  tube;  G  and  G  are  absorbing 
screens;  5"  is  the  photometric  device,  D  the  diffusing  glass, 
/  the  interrupter  for  the  telephone  circuit,  L  the  com- 
parison lamp  carriage,  R  an  adjustable  rheostat,  \V  a  screw- 
driven  cursor  on  slide  wire  in  bridge,  K  the  knob  for  the 
comparison  lamp  drive.  The  troublesome  feature  in  all 
small  portable  photometers  is  the  comparison  lamp.  In 
the  new  design  the  large  resistance- 
temperature  coefficient  of  the  tung- 
sten filament  is  taken  advantage  of. 
The  lamp  is  connected  so  as  to  con- 
stitute one  arm  of  a  Wheatstone 
bridge.  The  other  arms  are  com- 
posed of  small  coils  of  manganin 
wire.  Between  one  lamp  terminal 
and  one  coil  a  portion  of  this  wire 
is  extended  to  form  a  slide  wire,  and 
a  scale  is  arranged  to  indicate  the 
position  of  the  cursor  on  this  wire. 
The  coils  have  such  a  resistance  that 
when  the  lamp  is  receiving  its  proper  current  its  resistance 
will  be  such  that  the  balance  point  of  the  bridge  will  come 
within  the  range  of  the  cursor  on  the  slide  wire.  Any 
change  in  the  current  through  the  lamp  is  accompanied  by 
a  corresponding  change  in  its  resistance  and  the  bridge  is 
thrown  out  of  balance.  As  a  convenient  means  of  detect- 
ing the  point  of  balance  of  the  bridge,  a  low-resistance 
telephone  receiver  is  used.  In  series  with  the  receiver  is 
an  interrupter  consisting  of  a  wheel  into  the  periphery 
of  which  pieces  of  insulating  material  have  been  set  at 
frequent  intervals.  The  two  bridge  arms  which  are  in 
parallel  with  the  lamp  and  its  corresponding  arm  have 
appro.ximately  five  times  the  resistance  of  the  latter,  so 
thai   the  amount  of  additional   current  which  they  require 
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produces  nci  iiiulue  drain  on  tlie  batiery.  The  telephone 
receiver  is  provided  with  a  head  band  so  that  both  hands 
are  left  free  for  the  operation  of  rotating  the  contact  wheel 
and  adjusting  the  external  rheostat  until  a  condition  of 
silence  in  the  telephone  is  attained.  The  adjustment  of 
current  in  this  way  can  be  made  to  within  about  i  milli- 
ampere  (one-third  of  I  per  cent),  which  is  substantially 
the  limit  of  accuracy  of  a  high-grade  anuiieter.  There- 
fore the  measurement  involves  in  the  shape  of  apparatus 
external  to  the  photometer  only  the  telephone  receiver, 
which  can  be  readily  carried  in  the  pocket  if  desired.  The 
optical  system  lias  been  somewhat  changed.  In  place  of 
the  modified  Lummer-Brodhun  prism  as  a  photometer 
screen,  a  circular  mirror  of  thin  glass,  silvered  on  the  back, 
with  a  small  round  hole  cut  in  the  silvering,  is  employed. 
The  Kiirror  is  placed  at  an  angle  of  45  deg.  to  the  axis  of 
the  box  and  is  viewed  through  the  eyepiece  in  the  ordinary 
way.  A  single  small  storage  cell  or  two  dry  cells  give  the 
current  for  the  lamp.  The  calibration  and  the  use  of  the 
instrument  are  described. — Illuminating  Engineer.  De- 
cember. 

Arc-Lamp  Electrodes. — .-^  note  on  a  recent  British  patent 
(No.  17,723,  Nov.  23,  191 1 )  of  the  British  Thomson-Hous- 
ton Company  (General  Electric  Company  of  this  country). 
In  the  practice  of  mixing  a  steadying  material  witft  the 
lighting  material  for  steadying  the  arc  it  is  found  that  the 
arc  takes  up  the  former  before  vaporizing  the  latter,  with 
the  result  that  the  proportion  between  the  amounts  of  these 
vapors  in  the  arc  does  not  remain  constant,  thus  producing 
a  wide  variation  in  either  the  intensity  or  the  color  of 
the  light,  or  both,  from  the  materials.  According  to  the 
present  invention,  which  is  particularly  applicable  to  alter- 
nating-current working,  the  light-giving  material  is  intro- 
duced into  the  arc  from  one  electrode  during  the  first  half 
period  of  the  current,  while  the  steadying  material  is  intro- 
duced during  the  second  half  period  from  the  other  elec- 
trode, thereby  fattening  and  giving  conductivity  to  the  arc. 
In  one  form  titanium  carbide  is  inclosed  in  a  thin  iron 
shell,  while  the  other  electrode  is  made  of  carbon  impreg- 
nated with  potassium  biborate  and  then  dried. — Lond. 
Elec.  Eng'iug,  Nov.  30. 

Train  Lighting. — R.  T.  Smith. — A  paper  read  before  the 
(British)  Institute  of  Civil  Engineers  on  "the  electric 
lighting  of  railway  trains  and  the  brake-vehicle  method." 
The  method  of  train  lighting  considered  in  this  paper  is 
that  in  use  on  the  Great  Western  Railway,  where  axle- 
driven  generators  and  storage  batteries,  controlled  by  an 
automatic  regulator,  are  installed  in  some  of  the  passenger 
cars.  The  lamps  throughout  the  train  receive  energy  from 
these  equipments,  which  work  in  parallel,  as  is  usual  with 
systems  of  electric  supply  at  constant  voltage.  In  general, 
apparatus  and  batteries  are  installed  on  brake  vehicles  only, 
several  other  cars  receiving  energy  from  them  under  com- 
plete automatic  control  as  to  voltage.  There  is  a  conse- 
quent appreciable  reduction  in  the  initial  cost  and  in  the 
cost  of  upkeep  of  plant,  with  what  is  of  chief  importance 
from  the  railway  point  of  view,  greater  reliability. — T.ond 
Electrician.  Dec.   I. 

Generation,    Transmission    and    Distribution. 

Manchester. — An  abstract  of  last  year's  financial  accouin 
•  i  the  municipal  electric  station  of  Manchester,  England. 
he  sales  of  energy  increased  by  12,000,000  kw-hours  over 
iie  preceding  year.     The  total  number  of  kw-hours  gen- 
rated  during  the  twelve  months  was  115,400,446,  of  which 
-;v3o8,848  were  sold  and  8,843,846  used  on  the  works.    The 
quantity  lost  in  distribution  was,  therefore.  23,247,734  kw- 
hours,  or  20.15  per  cent  of  the  total  generated.     The  cor- 
responding figures  for  the  two  preceding  years  were  18.10 
er  cent  and  1696  per  cent  respectively.     The  steady  in- 
rease  during  the  last  year  or  two  is  probably  accounted 
tor  by   the   greater   proportion   of   the  output  now   being 
transmitted  as  high-tension  energy  from  the  Stuart  Street 


^lalion.  The  total  output  ooiiipri>cs  54,718,320  kw-hours' 
soKl  to  private  consumers  for  lighting,  heating  and  motor 
service,  167,001  for  public  lighting  and  28,423,527  for  the 
tramways.  The  maxitnutn  load  recorded  during  the  year 
was  28,210  kw  for  lighting  atid  stationary  motor  service, 
and  9310  kw  for  the  traction  supply,  a  total  of  37,520  kw. 
The  load  factor  was  25.35  P^r  cent,  as  against  24.18  per 
cent  in  the  previous  year.  The  total  rating  of  the  gen- 
erating plant  installed  was  47,300  kw.  The  total  costs,  ex- 
cluding capital  charges,  have  decreased  from  1.22  cetits  to 
i.oS  cents  per  kw-hour  sold,  this  decrease  being  spread 
over  several  items.  The  cost  of  fuel  is  0.40  cent  per  kw- 
hour  sold.  The  new  storage  battery  installed  contributes 
considerably  to  the  reduction  in  the  cost  of  production 
The  total  cost,  including  capital  charges  per  kw-hour  sold, 
was  2.04  cents,  against  2.28  cents  in  the  preceding  year. 
The  total  revenue  per  kw-hour  sold  was  2.32  cents;  hence 
there  was  a  surplus  balance  of  0.28  cent  per  kw-hour.  Sep- 
arate figures  are  given  for  the  generating  cost  in  the  three 
stations  in  the  city.  These  figures  are  of  interest  as  in- 
dicating the  economics  possible  in  a  large  station.  Thus 
salaries  and  wages  at  the  Stuart  Street  station  total  only 
12  per  cent  tnore  than  at  the  other  stations,  although  the 
output  is  nearly  three  times  as  great. — Lond.  Electrician 
Nov.  24. 

Swiss  Water-Power  Plant. — Frever. — A  profusely  illus- 
trated description  of  the  Loentsch  water-power  plant  in 
Switzerland,  which  is  equipped  with  six  Pelton  wheels 
coupled  to  5250-kva,  8000-volt,  50-cycle,  three-phase  gen- 
erators. The  transmission  emfs  are  8000,  27,000  and  48,000 
volts.  The  plant  is  working  in  parallel  with  the  Beznan 
power  plant,  at  a  distance  of  85  km  (51  miles).  The  Bez- 
nan plant  is  uniformly  loaded,  while  the  Loentsch  plant 
supplies  the  energy  for  peak  loads. — Elek.  Kraflbetr.  u. 
Bahnen,  Nov.  4. 

Electric  Supply  for  Christiania. — A  note  stating  that  a 
special  committee  appointed  to  consider  the  question  of 
supplying  Christiania  in  Norway  with  electric  energy  has 
recently  issued  its  report,  and  recommends  the  exploitation 
of  the  waterfalls  belonging  to  the  city,  and  the  acceptance 
of  an  offer  from  the  Vamma  Power  Company  to  supply 
25,000  hp  at  a  price  agreed  upon.  The  transmission  in- 
stallations proposed  are  to  have  a  rated  equipment  of 
56,000  hp,  and  at  the  expiration  of  the  contract  time  they 
will  pass  into  the  possession  of  the  town,  in  the  year  1948. 
for  a  sum  of  $1,200,000,  which  sum  the  town  will  hand 
over  to  the  company  free  of  interest  until  1919  and  after 
that  time  subject  to  an  interest  of  4.5  per  cent.  It  is  esti- 
mated that  the  town's  waterfalls  in  the  River  Glommen 
will  yield  28,000  hp. — Lond.  Electrician,  Dec.  I. 

Eddy-Current  Brake. — J.  M.  G.  Sciiaeffer. — An  account 
of  an  experimental  investigation  of  an  eddy-current  brake 
of  the  Tasqualini  system.  The  analogy  between  the  induc- 
tion phenomena  in  the  brake  disk  and  in  the  short-circuit 
armature  of  an  induction  motor  is  shown.  The  author 
concludes  that  copper  is  unsuitable  for  a  brake  disk  and 
that  bronze  is  more  suitable.  He  further  discusses  the 
occurrence  of  a  certain  undesirable  axial  pressure  and 
means  of  avoiding  it. — Elek.  11.  Masch.  (Vienna),  Nov.  12. 

Refuse  Destruction. — E.  de  Fodor. — A  review  of  the 
present  status  of  refuse  destruction  in  connection  with  the 
generation  of  electrical  energy.  This  method  has  made 
progress  especially  in  England.  The  author  thinks  that 
most  of  the  cities  of  Continental  Europe  can  count  on  the 
average  on  I  kg  of  steam  per  kilogram  of  refuse  burned. — 
La  Lumiere  Elec.  Nov.  18. 

Traction. 

Mine  Locomotives. — G.  Bright. — .An  article  on  the  de- 
termination of  the  weight  and  equipment  of  mine  locomo- 
tives.— Elec.  Journal,  November. 

Installations,  Systems  and  Appliances. 

.Automatic   Reversible  Battery   Boosters. — R.    Rankin. — 
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rhc  first  part  of  an  ilhtstrated  paper  read  before  the 
.  British)  Institution  of  Electrical  Engineers.  A  short 
iccount  is  first  given  of  the  uses  and  advantages  of  a  bat- 
;erv-booster  plant  and  the  savings  likely  to  be  effected  by 
Its  employment.  Boosters  are  classified  under  three  main 
divisions.'  Under  class  A  are  described  the  plain  difTer- 
.  iitial  Pirani,  Cronipton  and  Lancashire  systems.  Under 
lass  B  are  the  Highfield  and  E.  C.  C.  systems.  The  advan- 
tages of  boosters  controlled  by  external  regulators  over 
those  of  the  diverter  type  are  briefly  mentioned.  Such 
boosters  belong  to  class  C,  which  includes  the  Entz, 
B.  T.-H.,  Taylor.  Scotson.  Tilney,  Thury  and  Brown- 
Boveri  boosters,  while  the  systems  of  Lincoln  and  Bijur 
are  also  referred  to.  Some  methods  of  using  a  battery- 
booster  plant  are  then  considered  more  fully,  and  several 
methods  of  adapting  such  a  plant  to  the  control  of  winding 
gear  are  described.  The  employment  of  batteries  on  alter- 
nating-current systems  is  next  treated,  while  finally  some 
figures  are  given  relating  to  the  plant  at  the  Gary  Steel 
Works,  and  a  short  description  follows  of  the  Hucknali 
colliery  plant. — Lond.  Electrician,  Nov.  24. 

Cooking  by  Gas  and  Electricity. — F.  Meurek. — A  very 
long  paper  presented  before  a  society  of  gas  engineers. 
The  author  criticises  the  conclusions  of  Ritter  and  Dett- 
mar,  which  had  been  in  favor  of  electricity,  and  describes 
a  series  of  experiments  from  which  he  draws  the  following 
conclusions.  The  latest  electric  cooking  apparatus  and 
the  latest  gas  cookers  were  used.  The  comparison  shows 
that  the  heat  requirements  with  electric  cooking  are  about 
65  per  cent  of  those  for  gas  cooking.  Hence  the  costs  of 
electric  and  gas  cooking  will  be  the  same  if  gas  costs  2.5 
cents  f'.er  cu.  m  (or  71  cents  per  1000  cu.  ft.)  and  electricity 
0.74  Cent  per  kw-hour;  if  gas  costs  3  cents  per  cu.  ni  (or 
85  cents  per  1000  cu.  ft.)  and  electricity  0.88  cent  per  kw- 
hoiir;  if  gas  costs  ^.^  cents  per  cu.  m  (or  99  cents  per  1000 
cu.  ft.)  and  electricity  1.03  cent  per  kw-hour;  or  if  gas 
costs  4  cents  per  cu.  m  (or  $1.13  per  1000  cu.  ft.)  and  elec- 
tricity 1. 18  cents  per  kw-hour.  Hence,  he  concludes  that 
in  most  cases  the  electrical  energy  would  have  to  be  sold 
at  a  rate  below  cost  of  generation  in  order  to  make  electric 
cooking  as  cheap  as  gas  cooking. — Journal  f.  Gasbclcucht. 
Nov.  25. 

Electric  Heating. — C.  A.  Ross.vnder. — .\  review  of  the 
present  status  of  electric  heating  with  special  reference  to 
the  design  of  electric-heating  apparatus  and  the  different 
types  of  electric  resistors  used  in  them.  The  author  also 
discusses  at  some  length  the  tariff  question  and  thinks  that 
the  central  stations  should  not  be  expected  to  make  all  the 
concessions,  but  that  the  subscribers  themselves  should  ar- 
range the  use  of  the  heating  apparatus  in  such  a  way  that 
they  would  not  use  these  appliances  during  the  hours  of  the 
day  that  bring  the  peak  load  on  the  central  station. — La 
Lumiere  Elec,  Nov.  25. 

Electric  Installation  of  a  Country  House. — F.  H.  D.wies. 
— .^n  illustrated  description  of  the  electric  installation  in 
a  country  house  some  miles  out  of  London.  The  special 
feature  is  that  energy  for  lighting,  heating  and  cooking  is 
derived  from  an  automobile  engine  without  in  any  way 
interfering  with  the  regular  use  of  the  car.  The  generator 
is  a  5.5-kw  machine  driven  by  the  automobile  engine  at 
1650  r.p.m.  by  means  of  a  13-in.  special  split  pulley  fixed 
to  the  shaft  on  the  engine  side  of  the  clutch.  The  length 
of  the  drive  is  6  ft.  .\  battery  of  200  amp-hours  rating  is 
used.  As  there  is  ample  margin  in  the  generating  and 
battery  plant,  it  is  proposed  to  extend  the  use  of  the  equip- 
ment to  water  pumping  and  lawn  mowing.  A  double- 
voltage  supply  is  provided,  50  volts  being  used  for  lighting 
and  the  cooking  apparatus  being  operated  at  70  volts  off 
the  whole  battery.  Three  bare  overhead  wires,  about  35  ft. 
long,  transmit  energy  to  the  house,  where  the  supply  is 
tapped  off  at  50  volts  or  70  volts,  as  may  be  required.  The 
total  cost  of  installation  has  been  $500. — Lond.  Elec.  Re- 
viezi'.  Dec.  i. 


Wires,    Wiring   and   Conduits. 

I'hasophone  Control  of  Insulation  Resistance  of  Three- 
I'hase  Networks. — H.  Osten. — To  prevent  the  break-down 
of  a  network  the  continuous  control  of  the  insulation  con- 
ditions are  of  great  importance.  The  author  describes  an 
instrument,  called  the  phasophone,  devised  to  detect  the 
development  of  an  insulation  failure  in  its  incipiency.  By 
localizing  the  fault  it  is  then  possible  to  repair  the  fault 
before  the  break-down  actually  occurs.  The  connections 
i)f  the  phasophone  are  shown  in  Fig.  2.  C  and  C  are  two 
condensers.      Between    I    and   2   is    inserted   a  telephone   T 


Fig.    2 — Diagram    of    Connectlo 


in  parallel  with  a  micrometer  spark-gap  for  protection. 
Between  a  and  terminal  i  there  is  a  non-inductive  resistor 
w  of  about  I  megohm  resistance,  while  terminal  2  is  con- 
nected to  earth  £.  To  investigate  the  condition  of  the  line, 
one  has  to  listen  in  the  telephone  for  at  least  ten  minutes. 
The  sound  heard  is  uniform  and  quiet  as  long  as  the  net- 
work is  in  good  condition.  Faults,  sparks,  poor  operation 
in  parallel  of  machines,  poor  contacts,  etc.,  are  recognized 
by  a  change  in  the  telephone  sound. — Elek.  Kraftbetr.  u. 
Bahnen,  Oct.  24. 

Cables  Connected  n'itli  Overhead  Lines. — J.  Grosselin. 
— The  author  investigates  how  far  the  manufacturers  of 
cables  can  satisfy  the  regulations  in  force  in  the  different 
countries.  The  question  of  the  safety  coefficient  is  a  de- 
batable one.  It  seems  that  the  safety  coefficient  required 
in  France  is  too  high,  since  in  Germany  and  Italy  the  regu- 
lations are  less  rigorous.  The  author  thinks  that  it  would 
be  good  to  adhere  to  the  formula  given  by  Marchena  at  the 
Marseilles  congress  of  1908  for  alternating-current  cables 
of  25,000  volts  to  50,000  volts,  while  beyond  that  the  co- 
efficient 1.5  should  be  adopted.  For  direct-current  cables 
the  coefficient  1.25  would  be  sufficient.  The  author  dis- 
cusses especially  the  question  of  dangerous  rises  of  voltage 
in  cables  connected  with  overhead  lines  and  sums  up  briefly 
some  of  the  protection  devices  used  in  such  cases. — La 
Lumiere  Elec,  Nov.  18. 

Neutral  Point  of  Alternating-Current  Networks. — F. 
Leprince-Ringuet. — The  author  discusses  mathematically 
the  problem  how  to  illustrate  graphically  the  changes  of  the 
neutral  point  of  an  alternating-current  network  due  to  the 
variation  of  one  of  the  elements  of  the  network,  especially 
when  the  insulation  resistance  of  one  of  the  poles  with 
respect  to  earth  is  varied.  He  shows  that  the  graphical 
solution  is  given  in  all  cases  by  circular  diagrams.  The 
result  of  experiments  is  in  agreement  with  the  theory. — 
La  Lumiere  Elec. — Nov.  25. 

Electrophysics  and   Magnetism. 

/  'iicuuin  Oscillation  Valves. — R.  S.  Wilxows  and  S.  E. 
Hill. — The  rectifying  action  of  vacuum  oscillation  valves 
depends  upon  the  fact  that  the  glowing  filament  emits 
negative  ions  readily.  If  this  emission  can  be  increased, 
the  sensitiveness  of  the  valve  should  also  rise.  This  can 
be  effected  by  having  a  layer  of.  say,  incandescent  lime  on 
the  filament.  The  effect  is  increased  by  having  a  substance 
such  as  aluminum  phosphate  giving  positive  ions  on  the 
second  electrode.  The  authors  investigate  the  effect  of  a 
polarizing  emf  on  this  arrangement.  Such  an  emf  is  bene- 
ficial or  disadvantageous  according  to  its  value.  The 
effect  is  discussed  and  explained. — Lond.  Electrician. 
Dec.  I. 

Direct  Current  and  Alternating  Current  in  the  Same 
Circuit. — W.  \'iEWEGER. — .\  simple  experimental  proof  for 
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deinonstratioii  purposes  that  a  direct  current  and  an  alter- 
nating current  can  be  at  the  same  linie  in  tlie  same  circuit. 
The  method  depends  on  the  use  of  three  instruments,  of 
which  a  Weston  direct-current  voltmeter  measures  only 
direct  current:  a  Ferraris  volimeter.  operating  on  the 
rotary-field  principle,  measures  only  the  alternating  cur- 
rent, and  a  hot-wire  instrument  measures  both. — Hick.  u. 
Mascli.   (Vienna),  Oct.  22. 

Inductance  of  Linear  Conductors. — A.  C.  Joi.i.ey  and 
A.  F.  Burgess. — .\  continuation  of  their,  illustrated  paper 
on  the  experimental  determination  of  the  inductance  of 
linear  conductors. — Lond.  lilcclrician.  Dec.   1. 

Electrochemistry,  and   Batteries. 

Storage  Batteries. — H.  Beck.mann. — A  review  of  the 
present  status  of  stationary  and  portable  storage  batteries. 
— La  Lumicrc  lilec,  Nov.   11. 

Alkali  Accumulator. — ].  A.  Montpei.i.ier. — A  couipari- 
.son  of  the  P'dison  storage  battery  and  the  Gouin  battery, 
both  of  whicli  use  an  alkaline  .solution  and  iron  and  nickel 
electrodes.  The  author's  conclusions  favor  the  Gouin  bat- 
tery.— La  Lumicrc  Elec.  Nov.  25. 

Units,  Measurements  and  Instruments. 

Measuring  the  Slip  of  Induction  Motors. — E.  Schneck- 
ENBERG. — If  a  disk  rotates  synchronously  with  the  rotor  of 
an  induction  motor  and  a  stationary  pencil  is  pressed 
against  the  disk  in  such  a  way  as  to  plot  a  spiral  line  on 
it,  it  is  possible  to  count  the  number  of  complete  revolu- 
tions c-  which  the  disk  has  made  in  a  certain  time.  If  now 
in  some  way  a  special  mark  is  made  in  this  spiral  line  once 
during  every  period  of  the  alternating  current  aiul  if  there 
are  b  such  marks  while  the  disk  has  made  c  revolutions, 
then  the  slip  in  per  cent  is  (i  — cp/b)  X  100,  where  2 />  is 
the  number  of  poles  of  the  motor.  Andrault  uses  as  disk 
a  circular  copper  sheet  covered  with  chemically  prepared 
paper  (for  instance,  impregnated  with  potassium  iodide 
and  starch).  As  pencil  he  uses  an  iron  rod,  which  is  con- 
nected with  one  terminal  of  the  motor,  while  the  other 
terminal  is  connected  with  the  copper  disk,  an  incandescent 
laHip  being  placed  in  series  as  a  resistor.  By  electrolytic 
action  the  potassium  iodide  is  decomposed  and  the  iodine 
acts  on  the  starch,  giving  a  blue  color.  In  this  way  a  blue 
line  is  obtained  on  the  paper.  But  in  the  moments  when 
the  current  wave  passes  through  zero  there  is  no  decom- 
position and  the  paper  is  not  colored  blue  in  these  moments. 
Hence  twice  in  every  complete  cycle  of  the  alternating  cur- 
rent there  is  a  white  mark.  If  there  are  b  such  white 
marks  for  c  revolutions  of  the  spiral  the  slip  is  (i  — 
a  cp/b)  X  100  per  cent.  Slip-meters  of  this  kind  can  he 
made  as  simple  and  convenient  in  construction  as  speed- 
meters,  and,  like  the  latter,  they  are  simply  pressed  against 
the  end  of  the  motor  axle.  By  using  simultaneously  a 
.slip-meter  and  a  revolution  meter  the  frequency  can  be 
fotind.  It  is  bn  -h  (120  c)  periods  per  second,  if  11  is  the 
number  of  revolutions  per  minute.  The  author  describes 
a  very  simple  construction  of  such  a  slip-meter. — filclc. 
Zeit.,  Nov.  16. 

Alternating-Current  Motor  Meter. — W.  Rogowski. — An 
article  illustrated  by  diagrams  on  the  phenomena  in  the 
braking  disk  of  an  alternating-current  motor  meter.  By 
means  of  Ma.xweirs  fundamental  equations  the  author  dis- 
cusses the  current  distribution  in  the  motor  disk  when  at 
rest  and  calculates  the  torque,  the  loulcan  loss  and  the 
reaction  of  the  motor  disk. — Elek.  u.  .Mascli.  (N'ienna). 
Nov.  5. 

Tivo-U'attmeter  Method. — D.  H.  Oglev. — .\n  article  on 
the  two-wattmeter  method  of  measuring  power  in  three- 
phase  circuits.  With  the  aid  of  formulas  and  diagrams  the 
author  shows  why  the  readings  of  the  two  meters  may  vary 
considerably  although  they  are  connected  in  a  precisely 
similar  matter  to  the  supply. — Lond.  Elec.  Revietc,  Dec.  i. 

Compass. — .\      fully      illu.strated      description      of      the 


.Vnschiitz  gyro  ci«nipass  i-.\hil)iieil  by  a  British  firm  at  the 
recent  electrical  exhibilioti  in  I .ondon.— Lond.  Elec.  Rc- 
vie7<:  Dec.  1. 

Telegraph),   Telephone    and   Signals. 

t  vnncctions  of  Tclcphonie  Transmission. — L.  Sauatier. 
— In  a  former  article  the  author  has  compared  the  shunt 
connection  of  the  microphone  with  the  series  connection. 
In  the  present  article  the  author  discusses  the  general  con- 
ditions under  which  the  W'heatstone-bridge  arrangement  can 
be  used  in  telephone  transmission.  He  determines  mathe- 
matically the  effect  of  this  method  of  connection  on  the 
efficiency  of  transmission  and  the  best  values  to  he  given 
to  the  resistances  in  order  to  get  as  high  an  economy  as 
possible.  The  results  of  his  analysis  are  given  in  a  series 
of  diagrams. — La  Lumicrc  Elec,  .Nov.  11. 

Wireless  Telegraphy. — A  fully  illustrated  description  of 
the  wireless  telegraph  station  in  ,\'auen,  Germany,  using 
the  Telefunkcn  system. — Lond.  Electrician,  Dec.   I. 

Distant  I'ision. — A.  .\.  Cami-uell. — His  illustrated  presi- 
dential address  to  the  (British)  Rontgen  Society  on  distant 
electric  vision.  The  proposed  system  is  based  on  the  illu- 
mination produced  on  a  phosphorescence  screen  in  a 
vacuum  tube  by  the  impact  of  a  pencil  of  cathode  rays 
deflected  by  a  magnetic  field. — Lond.  Electrician.  Dec.   i. 

Miscellaneous. 

Association  of  Consulting  Engineers. — An  editorial  on 
the  proposed  formation  of  an  association  of  consulting 
engineers  in  (ireat  Britain.  One  of  the  chief  points  of 
the  policy  is  "the  restriction  of  membership  to  those  quali- 
fied by  experience  and  freedom  from  trade  ties  to  act  as 
consultants  in  unbiased  fashion." — Lond.  Electrician, 
Dec.   1. 


Book  Reviews. 

(.'vc'i.oi'EuiA  OF  Tei.epho.vv  axi)  Iei.egraphy.  Four  Vol- 
umes. Chicago:  .\merican  School  of  Correspondence. 
Price.  Si 2.80. 

The  first  volume  of  this  set  of  elementary  textbooks  on 
telegraphy  and  telephony  as  employed  on  the  North  .Ameri- 
can continent  treats  of  telephony  under  the  heads  of  funda- 
mental principles,  sub.station  equipment.  i)arty-line  systems, 
protection  and  manual  switchboards.  V'olume  II  also  deals 
with  wire  telephony  topics,  namely,  manual  switchboards, 
automatic  systems,  power  plants  and  buildings,  special- 
service  features,  telegraph  and  railway  work  (telephonic). 
The  third  volume  discusses  the  following  telephonic  sub- 
jects: Line  construction,  engineering  and  maintenance, 
electrical  measurements  and  storage  batteries.  The  fourth 
volume  takes  up  the  electric  telegraph,  wireless  telegraphy 
and  telephony,  the  elements  of  electricity,  the  electric  cur- 
rent, the  telautograph  and  the  telegraphone. 

The  text  of  these  books  is  clear  and  well  edited.  The 
illustrations  arc  excellent  and  abundant.  The  books  arc 
particularly  strong  on  the  practical,  constructive  aiid  de- 
scriptive sides.  Switchboard  mechanisms,  both  manual  and 
automatic,  are  particularly  well  treated.  On  the  other  hand, 
the  chapters  on  electrical  measurements  are  several  grades 
ahead  of  the  rest  of  the  work,  in  regard  to  the  preparation 
required  for  their  proper  study.  The  books  will  be  especially 
useful  to  students  of  telephonic  and  telegraphic  materials, 
apparatus  and  system^  as  used  in  the  United  States. 


Electric    Crane    Construction.      By    Claude    W.    Hill. 

Philadelphia:    J.   B.  Lippincott  Company.     308  pages, 

366  illus.  and  23  tables.    Price,  $8. 
A  good  textbook  on  electric  cranes,  incidentally  contain- 
ing much  valuable  engineering  information  on  the  mechan- 
ical features  of  cranes  in  British  construction  and  service. 
.\n  excellent   feature  of  the  work   is  the  large  number  of 
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plates  and  drawiiiga  showing  tlie  dimensions  and  details 
■-■f  actual   working  cranes.     The  book  would  be  valuable 

iierely  a?  a  compendium  of  dimension  drawings  of  these 
.  onstructions.  The  chapters  relate  successively  to  the  fol- 
lowing subjects:  Overhead  cranes,  portable  jib  cranes, 
derrick  cranes,  transporters,  sheer  legs,  revolving  canti- 
'cver  cranes,  cableways,  power  required  for  crane-driving, 
-Lining  torque  and  acceleration,  design  of  crane  structures. 

lesign  of  machinery,  brakes,  toothed  gearing,  hooks,  ropes 
and  chains,  design  of  magnets,  motors,  controllers  and  col- 
lectors, crane  installations.  The  book  will  be  of  value  to 
both  mechanical  and  electrical  engineers,  as  well  as  to 
factory  engineers,  besides  being  a  textbook  on  crane 
construction. 


ATisTiK  DEK  Electkicitatswerke  IN  OsTEKKEicH.  Vien- 
na: Electrotechnischen  Verein.  io8  pages.  Price. 
3.80  kronen. 

This  work  contains  very  complete  statistics  of  all  central 


stations  operating  in  Austria  and  also  those  under  construc- 
tion. It  also  gives  a  summary  showing  their  development 
in  recent  years.  The  data  are  arranged  in  a  practical  way 
and  in  such  a  manner  that  any  information  desired  can  be 
found  easily. 

Statistics  are  given  for  only  those  stations  that  sell  elec- 
tric energy  for  public  purposes  or  to  private  consumers. 
Isolated  plants  and  traction  plants  are  not  included.  There 
were  740  stations  with  an  aggregate  rating  of  378,736  kw 
(against  675  stations  with  318,614  kw  in  the  preceding 
year).  Two  hundred  and  eighty-seven  stations  were 
municipal;  ,453  were  owned  by  private  persons  or  corpora- 
tions. Of  these  stations  332  were  operated  by  water- 
power,  129  by  steam-power,  "jy  by  gas,  92  by  water  and 
steam,  54  by  water  and  gas,  19  by  steam  and  gas,  11  by 
steam,  water  and  gas,  and  26  bought  electricity  in  bulk ;  425 
stations  used  overhead  wires,  21  cables,  216  cables  and  over- 
head lines,  while  no  information  about  this  point  was  avail- 
able   from    78   stations. 


New  Apparatus  and  Appliances 


ELECTRIC  STEERING  GEAR  FOR  SHIPS. 


.\mong  all  the  varied  applications  of  electricity  on  board 
ship  one  of  the  belated  substitutions  of  motors  for  steam 
power  is  in  the  steering  gear  itself.  The  clumsy  and  in- 
efScienf  steam-rudder  mechanism  has  heretofore  been 
standard  in  marine  construction,  but  several  battleships  of 
the  United  States  Navy  are  now  equipped  with  electric 
.-teering  gear  and  similar  apparatus  is  being  installed  on 
some  new  merchant  vessels. 

The  application  of  electricity  to  the  steering  problem 
has  made  possible  a  number  of  simplifications  and  niceties 
of  control  which  the  practical  mariner  has  not  been  equally 
quick  to  appreciate.  For  example,  the  pilot  accustomed  to 
his  huge  wheel  looks  doubtfully  on  the  little  electric  tiller 
handle  to  which  the  20.000-ton  battleship  responds  like  a 
rowboat. 

Two  types  of  electric  steering  gear  are  employed.  In  the 
first  and  simpler  a  reversing  switch  operates  the  rudder 
motor  either  to  port  or  starboard  until  the  desired  angle  is 
reached  as  reported  by  an  independent  indicator  in  front 
'f  the  helmsman.  With  the  other  system,  known  as  the 
follow-up"  gear,  the  steering  wheel  is  moved  over  to  the 
lesired  angle  and  the  rudder  follows  until  this  position  is 
reached  as  in  the  familiar  steam  gear.  This  latter  "follow- 
up"  system,  of  course,  involves  greater  complexity  of  wir- 
ing and  mechanical  connections,  and  it  seems  likely  that 
the  first  method  will  gain  favor  as  mariners  become  more 
accustomed  to  electrical  steering. 

The  accompanying  illustration  shows  the  tiller  switch 
ised  by  the  Cutler-Hammer  Manufacturing  Company,  Mil- 
waukee, in  connection  with  its  electric  steering  gear  for 
naval  and  merchant  vessels.  The  controller  contacts  handle 
only  small  auxiliary  currents  which  actuate  the  magnet 
contactors  of  the  rudder  motor.  Throwing  the  handle  to 
port  causes  the  rudder  to  move  in  that  direction  as  long  as 
the  switch  is  depressed,  the  advancing  position  of  the 
rudder  being  reported  back  to  the  pilot  by  an  indicator  as 
already  mentioned.  Two  speeds  are  provided  in  each  di- 
rection, one  for  ordinary  steering  and  the  other  for  quick 
rudder  movements. 

The  speed  requirements  made  by  the  United  States  Navy 
stipulate  a  rudder  swing  from  hard  aport  to  starboard  in 
twenty  seconds.  The  rudder  has  a  maximum  swing  of  35 
deg.  in  each  direction,  at  the  end  of  which  travel  limit 
switches  shut  off  the  motor  if  the  helm  handle  is  still  held 
off  center.     The  controller  is  also  provided  with  a  dead- 


man's  handle  and  returns  to  its  neutral  position  when 
released.  Several  such  controller  helms  as  that  shown  can 
be  placed  in  an  equal  number  of  locations  about  the  vessel, 
since  only  a  few  small  control  wires  are  required  to  connect 
them  with  the  steering  gear.  Besides  this  possibility  of 
steering  from  any  one  of  several  positions,  the  electric  gear 
operates  much  more  rapidlv  than  the  steam  apparatus.     It 


Fig.  1— Electric 
Steering  Controller  on 
Bridge    of   "Texas." 


Fig.  2— IVIain  Steering  Control  Panel 
and  Contactors  in  Steering-Engine 
Room  on   "Texas." 


also  occupies  less  space  and  is  more  efficient.  A  300-hp 
motor-driven  gear  installed  on  one  battleship  replaced  the 
900-hp  steam  gear  formerly  in  use.  The  size  of  motor 
required  depends,  of  course,  on  the  size  and  speed  of  the 
ship,  ranging  from  300  hp  for  the  large  vessels  down  to 
50  hp  for  the  slower  merchant  steamers. 
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NEW  ONE-LAMP  FLASHER. 


A  simple  "inotorless"  lamp  flasher  recently  produced  by 
the  Phelps  Manufacturing  Company,  265  Jefferson  Avenue. 
Detroit.  Mich.,  is  illustrated  herewith.  This  small  flasher, 
which  is  only  25^  in.  in  greatest  dimension  and  weighs  but 
lyi  oz..  is  of  the  thermostat  type.     It  is  a  one-lamp  flasher 


One-Lamp   Flasher 


having  a  rating  of  y^  amp.  The  expansion  bar  of  the 
thermostat  is  of  aluminum,  provided  with  shunt  winding 
and  platinum  contacts.  A  lock  nut  is  provided  for  holding 
the  adjustment  permanently,  and  both  ends  of  the  mono- 
metallic thermostat  are  securely  bolted  so  as  to  prevent 
vibration.  The  non-metallic- parts  are  of  porcelain.  This 
flasher  is  intended  for  small  window  signs,  novelties, 
Christmas-tree  lighting  and  the  like. 


INSULATED  SCREWDRIVER. 


The  friction-drive  screwdriver  made  by  the  Benjamin- 
Sellar  Manufacturing  Company,  559  West  Quincy  Street, 
Chicago,  is  now  available  in  insulated  form  for  electricians. 
The  entire  blade,  with  the  exception  of  the  point,  is  covered 
with  hard-rubber  tubing  molded  securely  into  the  handle. 
It  is  asserted  that  the  insulation  has  been  tested  to  11,000 
volts,  but  the  manufacturer  takes  pains  to  say  that  linemen 
working  on  high-potential  circuits  should  not  depend  en- 
tirely upon  the  insulation  of  any  tool  unless  they  are  well 
insulated  from  ground.  The  insulated  portion  of  the  blade 
is  }i  in.  in  diameter  throughout  its  length,  and  blades  may 
be  3  in.  or  6  in.  long.  The  tool  is  of  the  patented  friction- 
drive  type  of  screwdriver,  provided  with  friction  cap  which 
moves  with  the  hand,  engaging  the  handle,  but  returning  in 
reverse  movement  with  the  motion  of  the  hand,  without 
backing  the  screw. 


AUTOMATICALLY  CONTROLLED  ELECTRIC 
RANGE  WITH  HEAT  STORAGE. 


An  electric  range  which  possesses  many  novel  features 
and  which  should  appeal  to  the  housewife  because  of  the 
■  convenience  of  its  arrangement  and  the  automatic  control 
of  the  heat,  not  to  mention  its  conservation,  is  shown  here- 
with. The  illustration  telis  its  own  stor>-.  The  cupboard- 
like arrangement  has  an  oven,  at  a  workable  height  from 
the  floor,  which  is  heavily  lagged  so  as  to  store  the  heat. 
The  inside  of  the  oven  is  fitted  with  shelves,  upon  which 
the  articles  to  be  cooked  are  placed  and  in  which  the  heat- 
ing elements  are  embedded.  The  shelves  are  interchange- 
able and  reversible,  and  are  placed  in  circuit  by  merely 
pushing  them  in  the  oven  as  far  as  they  will  go.  By 
slightly  withdrawing  any  of  them  so  that  it  does  not  touch 
the  socket  in  the  back  of  the  oven  it  becomes  an  ordinary 
shelf.  By  this  means  the  oven  may  be  heated  at  special 
points  or  the  heat  may  be  distributed  evenly  over  the  whole 
oven. 

The  interior  is  lined  with  aluminum,  which,  retaining  its 
luster,  reflects  the  heat  back  to  the  food.     The  oven  door 


fus  air-tight  and,  being  lagged,  prevents  any  escape  of 
heat  through  the  door.  Underneath  the  oven  at  the  side 
and,  although  not  shown  in  the  engraving,  also  at  the  front 
are  sliding  shelves,  each  of  which  contains  a  circular  hot- 
plate. Until  these  shelves  are  pulled  out  from  beneath  the 
oven  they  are  not  in  circuit ;  but  when  they  are  pulled  out 
as  far  as  they  will  go  they  automatically  connect  them- 
selves in  circuit  and  may  be  used  for  frying  and  broiling.  If 
it  is  desired  to  employ  them  as  ordinary  shelves  without 
heat,  a  switch  is  provided  for  cutting  them  out  of  circuit 
when  in  their  outward  position. 

The  heat  in  the  oven  is  controlled  by  means  of  a  thermo- 
static switch  located  above  it,  as  shown,  and  the  switch  is 
adjustable  for  various  temperatures.  Thus  when  baking 
bread,  for  instance,  the  chart  at  the  side  of  the  oven  in- 
dicates that  a  temperature  of  300  deg.  is  required.  The 
switch  is  set  at  that  figure,  and  when  the  heat  in  the  oven 
reaches  the  desired  temperature  the  circuit  is  automatically 
opened. 

When  the  food  has  absorbed  enough  heat  to  lower  the 
temperature  3  deg.  the  circuit  is  again  automatically  made, 
and  throughout  the  operation  there  is  this  automatic  cut- 
ting ofif  and  switching  out  of  the  energy,  so  that  uniform 
heat  is  obtained.  Should  it  be  desirable  to  shut  ofif  the 
energy  permanently  after  a  certain  temperature  is  reached 
the  dial  may  be  set  to  bring  this  about,  and,  the  heat  being 
conserved,  the  oven  is  in  this  way  converted  into  a  fireless 
cooker. 

Beneath  the  oven  is  a  commodious  warming  closet.  The 
compartment  is  lagged  on  all  sides  so  as  to  retain  the  heat, 
;ind  in   addition   there  is  a  small  heating  element  at  the 
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Automatically   Controlled   Electric   Range. 

bottom  which  may  be  placed  in  circuit  when  desired,  only  a 
small  amount  of  energy  being  required  to  warm  the  com- 
partment. The  range  may  be  finished  to  match  the  decora- 
tions in  the  kitchen,  although  ordinarily  the  aluminum  and 
nickel  finish  of  the  standard  article  are  not  incongruous. 
The  outfit  is  manufactured  by  the  .\utomatic  Electric  Cook 
Company,  Ltd.,  Temple  Building.  Toronto,  Ontario, 
Canada. 
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AUTOMATIC  AUTOMOBILE  LIGHTING  SYSTEM. 


An  improved  automatic  electric-lighting  system  for  auto- 
mobile use  has  recently  been  developed  by  the  Ward 
Leonard  Electric  Company,  Bronxville,  N.  Y.     In  addition 


Fig.  1 — Automobile  Completely   Equipped   with   Electric   Lamps. 

to  a  number  of  other  special  advantages,  this  new  system 
avoids  the  use  of  centrifugal  governors,  friction  drive, 
automatic  rheostats,  additional  brushes  or  armature  wind- 
ings, differential  field  windings,  belt  drive  or  permanent 
magnets.  The  generator  is  of  the  wound-field  type,  insuring 
superior  power  and  efficiency.  A  silent  chain,  or  other 
equivalent  positive  driving  means,  operates  the  generator 
from  the  engine  shaft. 

As  the  speed  of  the  engine,  and  consequently  that  of  the 
generator,  rises,  the  generator  emf  becoming  greater  than 
the  storage-battery  emf  causes  an  electrically  operated  volt- 
age switch  to  close  automatically,  connecting  the  batteries 
to  the  generator.  Should  the  generator  voltage  fall  below 
that  of  the  cell,  the  same  switch  automatically  opens,  pre- 
venting back-discharge  of  the  battery. 

At  increased  car  speeds,  when  the  generator  voltage  be- 
comes so  high  that  the  charging  current  flowing  into  the 
battery  exceeds  a  predetermined  amount,  an  automatic 
series  switch  opens  to  insert  a  single  step  of  resistance  into 
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Fig.   2 — Generator   Chain- Dr 
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the  dynamo  field.  The  result  is  to  reduce  the  generator 
current  output  to  a  point  where  the  switch  again  closes, 
short-circuiting  the  generator  field  resistance.  This  action 
continues  intermittently  in  a  way  generally  similar  to  that 
of  the  automatic  field  regulation  of  alternators.  Thus,  re- 
gardless of  any  high  speed  that  the  engine  may  attain,  the 
charging  current  delivered  by  the  generator  remains  be- 


tween predetermined  limits  proper  for  charging.  The  gen- 
erator is  arranged  to  charge  the  battery  at  car  speeds  above 
10  miles  an  hour. 

A  feature  of  the  system  is  the  provision  of  duplicate 
batteries,  each  smaller  than  the  ordinary  battery  and  either 
one  of  which  can  be  thrown  into  circuit  by  a  double-throw 
switch.  While  one  battery  is  being  used  for  ignition,  the 
other  is  employed  for  lighting,  thus  insuring  that  the 
grounded  ignition  system  and  the  ungroimded  lighting  sys- 


Fig.    3 — Automobile    Lighting    Generator. 

tern  be  kept  entirely  separate.  The  importance  of  this  pro- 
vision is  realized,  as  a  grounded  circuit  might  "kill"  the 
ignition  system  and  "stall"  the  car,  to  the  serious  incon- 
venience of  its  occupants. 


DISCONNECTING   SWITCH. 


The  demand  for  an  increased  factor  of  safety  in  high- 
tension  transmission  systems  has  developed  the  need  of  sta- 
tion entrances  which  not  only  permit  ready  access  to  the 
equipment,  but  also  incorporate  a  disconnecting  feature, 
thus  enabling  an  operator  to  isolate  quickly  a  given  feeder 
or  set  of  busbars. 

One  of  recent  development  for  this  service  is  the  type 
of  entrance  tube  and  disconnecting  switch  illustrated  here- 
with and  manufactured  by  the  Delta-Star  Electric  Com- 
pany, Chicago.  The  disconnecting  switch  is  of  the  combina- 
tion front-and-back-connected  type,  the  long  insulator  being 
carried  back  through  the  supporting  base  and  in  turn  having 
mounted  upon  it  a  disk  insulator.  This  insulator  is  pro- 
vided with  a  copper  core,  to  one  end  of  which  is  attached  a 
locking  type  switchblade,  the  other  end  being  provided  with 


a  suitable  lug,  to  which  the  incoming  line  wire  is  soldered 
To  mount  the  device  in  position,  it  is  simply  necessary  to 
leave  a  circular  hole  in  the  station  wall  and  secure  the 
mounting  base  in  position  by  means  of  four  expansion 
bolts  or  studs.  With  this  combination  a  permanent  en- 
trance is  secured  and  one  which  is  proof  against  entrance 
of  moisture,  dust  or  insects. 
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LIGHTING  OF  A  MODERN    STORE    BUILDING. 


In  planning  details  for  the  new  store  of  Bonwit,  Teller  & 
Company,  located  at  the  corner  of  Fifth  Avenue  and 
Thirty-eighth  Street,  New  York  City,  which  was  recently 
opened  for  the  exclusive  sale  of  women's,  children's  and 
infants'  apparel,  it  was  realized  that  the  artificial  light 
must  be  of  the  verv  best.    To  this  end  Mr.  Alfonsc  Kauf- 


effect  it  is  necessary  to  keep  the  source  of  light  out  of  the 
direct  line  of  vision. 

Mr.  Kaufman  conceived  the  idea  of  recessing  an  arc 
lamp  in  the  center  of  each  of  the  false  beams  forming  tlie 
bays  and,  as  the  ceiling  of  the  first  floor  is  19  ft.  high,  it 
was  decided  to  suspend  a  hanging  arc  lamp  with  bronze 
ornamental  casing  in  the  center  of  each  bay.  The  object 
of  this  arrangement  was  to  have  the  recessed  lamps  pro- 
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Fig.    1 — Section   Through    Recessed    Intensified   Arc    Lamp. 


man.  consulting  engineer,  in  co-operaiion  with  engineers 
of  the  General  Electric  Company,  selected  the  intensified 
arc  lamp,  and  it  is  claimed  that  the  lighting  is  without 
question  the  most  remarkable  achievement  in  interior  arc 
lighting  to  date. 

The  color  value  of  the  light  is  excellent  and  the  artistic 
treatment  is  handsome  and  unique.  When  entering  most 
stores  illuminated  by  arc  lamps  the   attention  of  the  cus- 


vide  the  principal  illumination,  while  the  hanging  lamps, 
fewer  in  number,  were  to  serve  mainly  as  ornaments,  since 
the  store  would  have  an  unfinished  appearance  without 
them.  In  all,  twenty-six  recessed  and  seventeen  hanging 
lamps  are  installed  on  the  first  floor.  The  arrangement,  as 
outlined,  gives  a  very  uniform  distribution,  and  the  light 
shows  the  true  daylight  color  of  the  merchandise.  The 
bottoms  of  the  recessed  lamps  and  of  the  hanging  lamps 
are  respectively   17  ft.  6  in. 
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Fig.  2 — Intensity  of  Illumination  and  Plan  of  Lighting. 

tomer  is  usually  diverted  from  the  merchandise  to  the  long 
row  of  glaring  lamps.  This  objectionable  feature  is  also 
noticeable  in  some  recent  installations  in  department  stores 
where  spherical  incandescent  lamps  are  suspended  from 
the  ceiling  in  numberless  rows,  no  consideration  being 
given  to  the  selection  of  glassware  to  diffuse  the  light. 
Each  illuminated  sphere  plays  the  part  of  a  spotlight  to  the 
eye   and   is   very   conspicuous.     To  avoid   this   unpleasant 


and  II  ft.  from  the  floor. 

The  recessed  lamps  are  of 
special  design  with  two  vent 
ducts  terminating  in  a  small 
register.  The  coils  of  the 
lamp,  of  which  there  are 
four,  are  placed  in  a  ring  of 
spun  copper,  forming  a  ven- 
tilating chamber  so  arranged 
that  the  heat  causes  a  cur- 
rent of  air  to  pass  through 
the  vent  ducts  at  a  fairly 
high  velocity,  thus  prevent- 
ing any  dust  from  settling 
on  the  plaster  ceiling.  This 
has  proved  to  work  very 
effectively. 

The  selection  of  the  glass- 
ware was  of  great  import- 
ance, and  after  many  trials 
a  light  granite  opal  glass 
was  chosen  for  the  outer 
globe  and  an  opalescent  glass 
for  the  inner  globe.  The 
granite  opal  glass  is  not  uni- 
form in  color,  but  is  of  vary- 
ing density,  this  giving  a 
very  pleasing  effect;  in  fact, 
the  glass  diffuses  the  light 
so  thoroughly  that  there  is  an  entire  absence  of  the  glare 
so  common  with  ground  glassware.  A  nickel  reflector  is 
provided  to  throw  the  light  downward. 

The  lamps  were  wound  specially  for  about  6>4  amp,  in 
order  that  higher  intensity  than  that  obtained  from  the 
commercial  lamp  might  be  realized.  At  first  thought  the 
power  consumption  may  be  considered  high,  but  the  benefit 
to  be   derived   from   having  a   properly   illuminated   store 


Fig.  3 — Pendent  Arc  Lamp 
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was  considered  wortii  inanyfold  tlie  slight  cost  of  the  addi- 
tional power  required.  The  lamp  is  supported  by  a  bayonet 
joint  from  a  cast-iron  box  embedded  in  the  plaster  work 
of  the  false  beam.  The  lamp  is  accessible  for  repair,  and, 
since  the  outer  globe  is  hinged,  trimming  is  easily  accom- 
plished. 

The  lighting  of  the  other  floors  is  effected  by  means  of 
intensified  arc  lamps  in  bronze  casings,  suspended  from  the 
ceiling  by  chains  in  conventional  arrangement.  In  the 
F-'rench  room,  where  evening  gowns  are  displayed,  tung- 
sten-filament lamps  set  in  crystal  cliandeliers  and  side 
brackets  are  used.  Carbon  and  tungsten-filament  lamps  are 
used  in  the  display  cases  and  stockrooms.  The  worktables 
are  lighted  with  tungsten  lamps  fitted  with  reflectors,  one 
lamp  for  each  operator.  The  show  windows  are  lighted 
by  means  of  Holophane-D'Olier  steel  reflectors  set  alter- 
nately at  30  deg.  and  15  deg. 

The  castings  for  all  arc  lamps  were  made  by  the  Aniboy 
Works,  Perth  Amboy,  N.  J.,  and  the  arc  lamps  were  made 
by  the  General  Electric  Company. 


AN  EQUALIZER-SYSTEM  HOISTING  SET. 

'[  he  Calumet  and  Arizona  Mining  Company  has  com- 
pleted an  elaborate  set  of  tests  on  the  electric  hoisting 
system  which  has  been  in  operation  at  its  mine  in  Bisbee, 
Ariz.,  since  the  latter  part  of  September,  1909.  The  in- 
stallation has  been  highly  satisfactory  in  every  respect,  and 
those  who  have  seen  it  remark  on  its  ease  and  complete- 
ness of  ':ontrol.  The  tests  have  shown  that,  even  under 
severe  operating  conditions,  where  the  hoist  is  running  a 
great  portion  of  the  time,  the  average  input  to  the  system 
over  a  day's  run  will  not  exceed  20  to  25  per  cent  of  the 
maximum  load,  the  rate  of  input  being  practically  constant. 

With  small  hoists  alternating-current  induction  motors 
can  be  applied  directly,  but  where  heavy  loads  are  to  be 
handled  at  high  speed  the  peak  due  to  the  acceleration  of 
the  rapidly  moving  parts  is  always  greatly  in  excess  of 
the  average  requirements  of  the  hoist.  If  the  supply  is 
obtained  from  a  line  carrying  a  lighting  load,  the  resulting 
fluctuations  of  voltage  prove  most  objectionable.  In  most 
cases  such  hoists  are  at  the  ends  of  long  transmission  lines, 
so  that  an  excessive  amount  of  copper  must  be  installed 
to  prevent  drop  in  the  voltage  during  maximum  demand. 


Fig.    1 — Arrangement   of   Circuits   for   Flywheel-Hoist   Set. 

The  result  is  that  the  line  must  be  equipped  for  peak  in- 
stead of  average  load,  at  a  greatly  increased  expense. 

These  undesirable  conditions  have  been  overcome  by  the 
Westinghouse  equalizer-system  hoi.^ting  plant,  the  essentials 
of  which  are  diagrammatically  shown  in  Fig.  i.  This  con- 
sists of  a  direct-current  motor,  direct-connected  to  the 
hoist-drum,  and  a  flywheel  motor-generator  set  which  in- 
cludes a  direct-current  generator,  a  laminated  flywheel,  an 
alternating-current  induction   motor   and   an   exciter.     The 


au.xiliary  equipment  comprises  a  reversing  controller  tor 
the  generator  field,  a  speed  regulator,  a  series  transformer 
and  the  switchboard. 

The  hoist  at  Bisbee  was  built  by  the  Denver  Engineer- 
ing Works,  and  it  has  a  normal  lifting  power  of  6000  lb. 
unbalanced  load.  Its  speed  is  1000  ft.  per  minute,  and  the 
ultimate  depth  of  the  shaft  1200  ft.  The  armature  of  the 
generator  and  the  hoist  motor  are  directly  connected  elec- 
tricallv.     The  field  of  eacli   machine   i-  excited   separately. 


Fig.    2 — Hoisting    IVIotor    in    IVIine    at    Bisbee,    Ariz. 

constant  full-field  being  maintained  in  the  motor.  The 
hoist  is  started  by  gradually  increasing  the  field  of  the  gen- 
erator and  so  delivering  a  proportional  voltage  to  the  hoist 
motor.  When  the  load  on  the  alternating-current  motor 
reaches  a  certain  point  resistance  is  automatically  applied 
to  its  secondary  circuit,  reducing  the  speed  of  the  set  so 
that  the  energy  stored  in  the  flywheel  is  used  to  overcome 
the  peak  of  the  hoisting  cycle. 

The  hoist  is  stopped  by  gradually  weakening  the  gener- 
ator field,  thus  allowing  the  kinetic  energy  in  the  descend- 
ing cage,  the  rotating  hoist  motor  and  the  drums  to  be 
returned  to  the  flywheel  through  the  generator,  which 
momentarily  acts  as  a  motor,  the  hoist  motor  meanwhile 
serving  as  a  generator. 

Over-all  efficiencies  of  hoists  of  this  type  are  generally 
from  50  to  60  per  cent  under  normal  operating  conditions. 
With  these  sets  it  is  a  simple  matter  to  devise  reliable 
safety  devices  which  do  not  depend  on  mechanical  brakes. 
Such  devices  have  been  put  in  practice  in  Germany,  where 
the  government  allows  men  to  be  hoisted  at  speeds  of 
2500  ft.  per  minute  in  this  type  of  hoist,  although  with  steam 
hoists  provided  with  the  best  available  safety  devices  the 
maximum  speed  allowed  is  but  1200  ft.  per  minute. 

The  first  cost  of  such  an  installation  is,  of  course,  some- 
what greater  than  for  a  small  motor  hoist  with  rheostat 
control,  but  the  reduction  of  energy  cost  due  to  the  equal- 
ization of  the  demand  is  such  that  the  initial  expenditure 
becomes  a  secondary  matter,  especially  when  energy  is 
purchased  on  a  maximum-demand  system. 

Fig.  2  shows  the  hoist  motor,  the  drums  and  the  oper- 
ator's platform  at  the  Calumet  &  Arizona  Company's  Bis- 
bee plant,  where  the  set  consists  of  a  220-hp,  550-voIt, 
shunt-wound,  commutating-pole,  direct-current  motor,  di- 
rect connected  to  drive  the  hoist  drum  at  63  r.p.m.  This 
motor  is  supplied  with  power  from  a  flywheel  motor-gen- 
erator set  which  includes  a  i8o-kw,  575-voIt  shunt-wound, 
commutating-pole,  direct-current  generator,  running  at  1200 
r.p.m. :  a  22,700-lb.  laminated  flywheel,  and  a  i8o-hp,  2200- 
volt,  three-phase,  60-cycle,  six-pole  induction  motor  for 
operation  at  1020  to  1200  r.p.m.  Besides  the  15-kw,  125- 
volt  exciter,  there  are,  of  course,  the  necessary  controlling 
and  regulating  devices,  all  of  the  equipment  being  of  V'est- 
inghi.use  manufacture. 
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THE  Week  in  Trade. 

APPROACH  of  the  holidays  resulted  this  week  in  niiUi 
contraction  in  many  lines  o£  business,  but  this  condition 
is  regarded  as  only  temporary.  .-Vs  stocks  are  low  in 
more  than  one  branch  of  industry  and  prices  attractive,  and 
commercial  interests  in  general  are  diverting  their  attention 
from  political  matters  to  methods  of  securing  new  business,  the 
outlook  for  the  coming  year  is  considered  very  favorable.  Much 
of  the  briskness  shown  in  the  steel  trade  in  the  last  few  weeks 
has  been  checked  by  the  nearness  of  the  holiday  season,  but  a 
large  amount  of  good  business  is  in  sight,  and  much  of  this,  it 
is  hoped,  will  be  closed  within  the  next  few  weeks.  Steel  orders 
this  week,  while  numerous,  were  chiefly  in  small  lots,  with  those 
for  railroad  equipment  predominating.  Few  contracts  of  im- 
portance for  pig-iron  have  been  placed  since  last  report.  In 
both  of  these  branches,  however,  there  arc  sufficient  orders  or. 
hand  to  assure  activity  for  some  time  to  come.  Resumption 
of  operations  at  several  tin  mills  that  had  lain  idle  for  many 
months  was  an  encouraging  incident  of  the  week.  Slight  in- 
creases are  being  shown  in  the  tonnages  carried  by  the  rail- 
roads, indicating  gradual  return  to  normal  conditions.  Another 
favorable  influence  in  the  trade  situation  was  the  final  crop 
report  for  the  year,  issued  on  Monday  by  the  Department  of 
Agriculture.  This  placed  the  total  value  for  the  eleven  impor- 
tant farm  crops,  not  including  cotton,  at  $3,769,562,000,  an  in- 
crease of  nearly  $190,000,000  over  the  1910  total.  Business  fail- 
ures for  the  week  ended  Dec.  14,  as  reported  by  Bradsireet's. 
were  309,  as  compared  with  267  last  week,  200  in  the  corre- 
sponding week  in  1910,  273  in  1909,  311  in  1908,  and  300  in  1907. 


on  the  Metal   Exchange   Dec.  20  quoted  copper  as  per  the  ac- 
companying table. 


THE  Copper  Market. 

FOLLOWING  announcement  of  the  November  report  of 
the  Copper  Producers'  Association,  a  campaign  for  higher 
prices  began,  with  14-cent  copper  as  the  slogan.  This 
figure  has  been  freely  quoted  by  the  leading  agencies  during 
the  week,  though  fractional  concessions  have  been  made.  Most 
of  the  sales  of  electrolytic  in  the  past  few  days  have  been  made 
at  13^  cents,  cash,  and  at  14  cents  for  thirty  days.  The  do- 
mestic market  became  very  animated  upon  the  first  advances  in 
price,  and  substantial  sales  were  made  at  the  higher  figures. 
Under  constant  forcing,  however,  interest  has  waned,  and  the 
upward  movement  has  reacted  upon  itself  for  the  time  being. 
Very  little  future  business  developed  this  week,  and  most  of 

Settling 
Standard  Copper.  ^^Bid  .A^sked.  Price. 

December '■'.'■'■'■ n.92Y,  14.00  13.92/. 

Tarua"-         '■'"0  '•'■25  14.12K 

FebrSv .v.'.'      l-l-OO  H.37K.  14.17/, 

M,™h  14,00  14.37"/.  14.17/i 

Aprn  .:.';;;::::.'.. i^oo      14.3-/.     14.17/= 

The  London  market  Dec.  20  was  as  follows: 

Noon.  Closmg. 

£     s     d  £     s     d 

Standard   copper,   spot 62  10     0  f.l^ 

Standard    copper,    futures 63   10     0  64   10     0 

Extreme  fluctuations   for  this  vcar.                       ,,■,..  r  «    „. 

Highest.  Lowest. 

Standard                        13.92/^c  11.57!^c 

London,     spoi.:: ^"jO     0  £53     7     6 

London,   futures l^   \l     l  57     S     S 

Best    selected 6'    '°     "  57     a     0 

the  orders  placed  in  the  past  few  days  had  been  pending  for 
some  time.  Standard  copper  has  been  very  active  both  in  Lon- 
don and  New  York,  and  prices  have  been  very  irregular,  de- 
clining slightlv  in  the  middle  of  the  week.  The  fortnightly  sta- 
tistics showing  stocks  of  standard  copper  in  Great  Britain  and 
France  as  of  Dec.  15  reported  a  decrease  of  1.263  tons  as  com- 
pared with  the  total  on  hand  Nov.  30,  this  reduction  bringing 
the  supply  to  127,088,640  lb.  Estimates  on  the  December  report 
of  the  Copper  Producers'  Association  are  being  made,  and  many 
in  the  trade  are  expecting  a  showing  even  more  favorable  than 
that  in  November  as  regards  reduction  of  surplus  stocks.  Ex- 
ports during  the  week  have  been  heavy,  and  shipments  for  the 
month,  including  Dec.  20.  aggregate  23,426  tons.    The  daily  call 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Electric  Motors  for  Steel  Works. — The  Youngstown 
Sheet  &  Tube  Company,  of  Youngstown,  Ohio,  has  recently 
placed  an  order  with  tlic  Westinghouse  Electric  &  Manufac- 
turing Company  for  a  total  of  ninety-nine  motors  to  be  used 
in  connection  with  its  opcn-hcarlh  plant.  They  will  be  used  on 
cranes,  charging  machines,  strippers,  transfer  tables,  screw- 
downs  and  blooming  mills.  The  Youngstown  company  former- 
ly used  the  Bessemer  process,  and  is  now  installing  the  open- 
hearth  process  with  a  blooming  mill  for  taking  care  of  the 
process  output.  An  interesting  point  of  this  order  is  that  fifty- 
six  of  these  motors  are  the  new  Westinghouse  direct-current 
mill-type  motor  equipped  with  coninnitating  poles.  This  line 
has  been  designed  to  parallel  the  company's  well-known  alter 
nating-current  motor,  which  has  proved  so  successful  in  mill 
service. 

Long  Acre  Case  Up  Again. — The  Public  Service  Com- 
mission for  the  First  New  York  District  and  the  Long  Acre 
Electric  Light  &  Power  Company  have  asked  for  a  dismissal 
of  the  writ  of  certiorari  obtained  by  the  I'^ew  York  Edison 
Company  to  review  the  proceedings  under  which  permission 
was  given  to  the  Long  .-Vcre  company  to  issue  $4,000,000  in 
bonds  and  $2,000,000  in  stock  after  a  long  fight  by  the  latter  to 
establish  the  validity  of  the  franchise  giving  it  right  to  operate 
in  New  York  City.  Counsel  for  the  New  York  Edison  Com- 
pany, in  asking  the  court  to  sustain  the  writ,  stated  that  "the 
case  is  a  proper  one  for  the  court  to  establish  the  precedent  that 
no  issue  of  securities  shall  be  approved  until  the  Public  Service 
Commission  has  decided  in  the  applicant's  favor  upon  the  ques- 
tion of  public  necessity  and  convenience."  Decision  was  re- 
served. 

East  Tennessee  Power  Company's  Plant  Nearing  Comple- 
tion.— The  East  Tennessee  Power  Company,  whicli  is  now 
completing  the  equipment  of  a  large  plant  station  on  the  banks 
of  the  Ocoee  River  near  Parksville,  Tcnn.,  expects  to  furnish 
energy  to  Knoxville,  Tenn.,  by  Jan.  15.  The  big  dam  across  the 
Ocoee  is  practically  completed  and  nearly  all  the  dynamo  and 
turbine  equipment  of  the  station  is  installed  and  ready  for  use, 
so  that  lines  from  the  dam  to  Knoxville  and  Chattanooga  may 
be  extended  within  thirty  days.  The  energy  generated  will 
aggregate  about  35,000  hp.  Franchises  have  been  awarded  to  the 
East  Tennessee  company  by  practically  every  city  and  town 
within  a  considerable  radius. 

Newr  Telephone  Company  in  Pennsylvania. — It  is  an- 
nounced that  an  application  will  be  made  on  Jan.  8  for  the 
charter  of  a  new  company  to  be  known  as  the  North  American 
Telephone  &  Telegraph  Corporation.  The  purposes  of  the  pro- 
posed company  are  said  to  be  the  construction,  buying,  leasing 
and  operating  of  telephone  and  telegraph  lines  and  the  main- 
tenance of  a  general  telephone  and  telegraph  business. 

Water-Power  Merger  at  Halifax. —  >\  new  company  is 
being  formed  with  a  capital  of  $6,000,000  to  take  over  the  var- 
ious water-power  companies  operating  on  the  Mersey  and 
Gaspereau  Rivers  in  Nova  Scotia.  The  Halifax  Electric  Tram- 
way Company  will  be  included  in  the  merger.  The  new  com- 
pany plans  to  transmit  energy  to  Halifax  and  to  other  localities 
in  the  western  part  of  the  Province. 

New  Turbine  Equipment  for  Warren,  Ohio. — The  Trum- 
bull Public  Service  Company,  of  Warren,  Ohio,  recently  formed 
to  take  over  a  number  of  Ohio  properties  and  in  which  H.  L. 
Doherty,  of  New  York,  is  interested,  has  ordered  a  1500-kw, 
three-phase,  60-cyclc  Allis-Chalmers  turbine  equipment  and  a 
500-hp  Erie  City  boiler.  The  new  equipment  will  be  installed  in 
the  steam  station  at  Warren. 

Chilean  Possibilities. — F.  C.  Enright,  the  South  Amer- 
ican representative  of  the  Chicago  Association  of  Commerce, 
made  a  trip  to  Chile  recently  and,  among  other  things,  he  re- 
ports that  there  is  some  demand  for  electrical  appliances  and 
electric  signs  in  that  country. 
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United  Wireless  Meeting. — About  130  stockholders  of  the 
United  U  irclcss  Telegraph  Company  met  in  New  York,  Dec. 
16,  to  discuss  plans  lor  reorganization  of  the  company  in  ac- 
cordance with  plans  outlined  in  these  columns  in  the  previous 
issue.  A  rather  lengthy  discussion  took  place  upon  nominations 
for  a  committee  to  investigate  the  facts  in  the  case,  and  A.  P. 
West,  R.  iM.  Owen,  F.  G.  Lee  and  R.  H.  Armstrong,  of  Seattle, 
Wash.,  were  finally  appointed  for  the  purpose.  A  statement  of 
the  financial  condition  of  the  company  as  of  Nov.  20  was  read, 
and  this  showed  assets  of  $505,673  and  liabilities  of  $45,328.  It 
was  stated  that  $300,000  will  be  needed  to  put  the  company's  af- 
fairs in  a  satisfactory  condition,  pay  off  debts,  meet  obligations 
for  ?75,ooo  that  was  raised  for  carrying  on  the  business,  and 
furnish  $100,000  working  capital.  According  to  the  views  of 
counsel  for  the  trustees,  from  three  to  six  months  will  be  re- 
quired to  take  the  company  out  of  bankruptcy. 

French  Broad  (N.  C.)  Hydroelectric  Plant  Completed. — 
The  new  power  plant  of  the  Xorth  Carolina  Electrical  Power 
Company,  which  has  been  in  the  course  of  construction  just 
below  the  town  of  Marshall,  near  Asheville,  N.  C,  for  the  past 
two  years,  has  been  finished,  and  the  plant  of  the  Champion 
Fibre  Company,  at  Canton,  27  miles  away,  is  now  being  run  by 
electrical  power.  The  plant  is  situated  on  the  French  Broad 
River  and  represents  an  expenditure  of  $500,000.  Contracts 
have  been  signed  whereby  the  new  plant  is  to  furnish  electrical 
power  for  a  number  of  the  towns  of  the  western  part  of  North 
Carolina.     The  plant  has  a  capacity  of  5500  hp. 

Public  Service  Company  of  Northern  Illinois. — The  re- 
cently formed  Public  Service  Company  of  Northern  Illinois  has 
given  a  mortgage  to  the  Illinois  Trust  &  Savings  Bank,  of  Chi- 
cago, for  $13,459,000.  This  mortgage  covers  all  the  properties 
of  the  company  and  secures  an  issue  of  first-mortgage  gold 
refunding  5  per  cent  bonds  issued  in  denomination  of  $1,000. 
The  mortgage  was  dated  Oct.  i,  1911,  but  was  not  recorded 
until  Dec.  12.  The  bonds  will  be  used  to  refund  the  bonds  and 
notes  of  the  various  companies  merged  into  the  new  company. 

Automatic  Telephone  Company  for  England. — Announce- 
ment is  made  of  the  registration  in  England  of  the  .Automatic 
Telephone  Manufacturing  Company,  Ltd.,  with  a  capital  of 
£i,c»o,ooo,  divided  into  1,000,000  shares  of  £1  each,  half  of 
which  are  6  per  cent  preferred  stock.  The  new  company  will 
acquire  from  the  .\utomatic  Electric  Company,  of  Chicago,  cer- 
tain patents  for  inventions  relating  to  automatic  telephone  ser- 
vice, and  from  the  British  Insulated  &  Helsby  Cables,  Ltd., 
certain  lands  at  Edge  Lane,  Liverpool,  England. 

Dividends  of  Louisville  Companies. — The  Louisville  Light- 
ing Company,  which  is  controlled  by  the  Louisville  Gas  Com- 
pany, has  declared  a  2  per  cent  semi-annual  dividend  payable 
Jan.  I.  The  dividend  is  payable  on  a  capitalization  of  $3,000,000, 
and  follows  a  payment  of  equal  amount  last  June  after  several 
dividends  had  been  passed.  The  Louisville  Gas  Company  has 
also  put  its  stock  upon  a  dividend  basis,  announcing  a  3  per  cent 
payment   to   shareholders. 

Toledo  Railways  &  Light  Company  Valuation. — Frank  B. 
Ford,  of  Ford,  Bacon  &  Davis,  New  York  City,  has  been  se- 
lected by  officials  of  the  Toledo  Railway  &  Light  Company  to 
assist  John  M.  Killits  and  Edward  W.  Bemis,  the  city's  repre- 
sentatives, in  placing  a  value  upon  the  company's  property  for 
use  in  the  franchise  negotiations  now  pending. 

New  Steam  Auxiliary  Plant  at  Sacramento,  Cal. — Con- 
tracts have  been  awarded  for  the  erection  of  a  new  steam  auxil- 
iary plant  at  Sacramento,  Cal.,  by  the  Pacific  Gas  &  Electric 
Company.  This  plant  will  have  a  rated  output  of  about  12,500 
kw,  and  the  cost  for  the  building,  exclusive  of  machinery,  will 
be  about  $56,000. 

Georgia  Railway  &  Power  Securities. — The  Georgia 
Railroad  Commission  has  approved  the  $47,000,000  stock  and 
bond  issue  of  the  Georgia  Railway  &  Power  Company,  which 
was  organized,  as  stated  in  these  columns  Sept.  23,  to  acquire  a 
number  of  public  utilities  in  the  State  of  Georgia. 

Aluminum  Notes  and  Prices. — The  aluminum  market  con- 
tinues to  be  very  quiet.  Quotations,  Dec.  19,  held  ingots  for 
remelting  at  i&'/i  to  19;-^  cents,  rods  and  wire  at  31  cents,  and 
sheets  at  33  cents.  London  prices,  Dec.  6,  placed  ingots  at  13 
cents,  wire  at  22  cents  and  sheets  at  25  cents. 

Ohio  Hydroelectric  Development. — A  company  has  been 
formed  to  improve  water-powers  on  the  Big  Miami  River  at 
Woodsdale,  Ohio,  for  electrical  generating  purposes.  It  is  esti- 
mated that  5,000  hp  can  be  developed  at  this  site. 
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THE  Week  in  Wall  Street. 

TRADING  on  Monday  was  very  quiet  as  compared  with 
that  on  the  closing  days  of  the  previous  week,  and  de- 
clines of  over  a  point  from  Saturday's  quotations  were 
made  in  several  of  the  leading  issues.  Although  the  final  gov- 
ernment report  on  the  yield  of  the  more  important  cereals  was 
made  public,  and  showed  very  favorable  results,  it  was  not  of 
sufficient  moment   to  check  the   reaction   of  the   market.     The 
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only  feature  of  interest  was  a  slightly  easier  tone  in  the  money 
market.  Announcement  of  a  receivership  for  the  Wabash 
Railroad  did  not  figure  as  a  market  factor  on  Tuesday,  nor 
did  the  shares  of  the  company  experience  severe  loss  in  conse- 
quence of  the  announcement.  The  volume  of  trading  declined 
still  further  from  that  on  the  preceding  day,  but  prices,  after 
irregularity  in  the  earlier  transactions,  became  firmer,  and 
numerous  gains  were  made,  including  a  one-point  advance  in 
United  States  Steel  common.  Shipments  of  gold  to  South 
America  were  the  chief  development  in  the  money  market. 
Price  changes  on  Wednesday  were  very  few  in  number,  and  trad- 
ing throughout  the  day  was  exceedingly  irregular.  The  Census 
Bureau's  report  on  cotton  ginning  from  Dec.  i  to  Dec.  13,  which 
was  issued  on  Wednesday,  showed  that  13,759,652  bales  had 
been  ginned  in  that  time  as  compared  with  10,695,443  bales  in 
the  corresponding  period  of  1910.  and  it  was  favorably  received. 
Failure  of  the  Lehigh  Valley  directors  to  announce  a  special 
dividend,  contrary  to  general  expectation,  was  the  most  con- 
spicuous incident  of  the  day,  and  resulted  in  a  decline  of  nearly 
a  point  in  the  stock.  Rates  in  the  money  market,  Dec.  20,  were: 
Call,  354 @4  per  cent;  ninety  days,  4@4><  per  cent.  The  quota- 
tions in  the  tables  are  those  at  the  close  Dec.  20. 


Financial  Notes. 

Chicago  Railways  Bonds. — New  York  and  Chicago  bank- 
ing interests  are  offering  $6,000,000  consolidated-mortgage, 
series  A,  5  per  cent  gold  bonds  of  the  Chicago  Railways  Com- 
pany. The  bonds  are  in  denomination  of  $1,000,  are  dated  Feb.  I, 
1907,  and  are  due  Feb.  I,  1927,  with  interest  payable  April  i  and 
Oct.  I  in  New  York  or  Chicago.  A  letter  from  Henry  A.  Blair, 
chairman  of  the  board  of  directors  of  the  company,  to  the  bank- 
ers offering  the  bonds,  states  that  the  company  owns  and  oper- 
ates without  surface  competition  460  miles  of  electric  railway, 
measured  as  single  track,  serving  the  downtown  districts  as  well 
as  the  entire  North  and  West  Sides  of  the  city.  The  capitaliza- 
tion of  the  company,  as  of  Jan.  5,  1912,  is  given  as  follows: 
First-mortgage  5  per  cent  bonds  issued  to  date,  $45,955,000; 
series  A  consolidated-mortgage  bonds,  $16,359,800;  purchase- 
money  bonds,  series  B  and  C  consolidated-mortgage  bonds  and 
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adjustment  income  bonds,  $26,099,911.  Except  for  $1,006,200 
series  A  bonds  reserved  for  the  acquisition  of  additional  prop- 
erty, as  stated  below,  the  series  A  mortgage  is  now  closed.  The 
capital  stock  of  the  company  has  been  made  the  basis  of  an 
issue  of  four  series  of  participating  certificates.  The  $16,359,800 
outstanding  series  A  bonds  include  $198,000  of  the  $832,000  "series 
A  bonds  which  are  deposited  to  secure  the  payment  of  $498,000 
S  per  cent  collateral-trust  notes  due  Feb.  i,  1913,  and  not  subject 
to  call.  In  addition  to  the  above,  $1,006,200  series  A  bonds  are 
held  in  the  treasury  of  the  company,  which  may  be  issued  if 
deemed  advisable  by  the  company,  but  only. for  the  acquisition 
of  additional  property.  On  the  principal  trunk  lines  and  those 
covering  the  downtown  district  and  on  all  other  property  of  the 
company  except  128  miles  of  track  in  the  outlying  districts  re- 
cently acquired,  the  lien  of  the  mortgage  securing  the  series  A 
bonds  is  subject  only  to  that  of  the  first  mortgage.  The  com- 
pany's franchise  runs  until  Feb.  i,  1927,  and  grants  the  city  the 
option  to  purchase  all  of  the  property  for  municipal  ownership 
and  operation  at  any  time  during  the  life  of  the  franchise  for 
an  amount  equal  to  the  original  valuation  fixed  by  the  franchise 
ordinance,  plus  the  cost  of  construction  and  rehabilitation  since 
Feb.  I,  1907,  including  any  amounts  which  may  be  advanced  to 
the  city  for  the  construction  of  subways  in  the  downtown  busi- 
ness district.  The  city  is  entitled  to  55  per  cent  of  the  surplus 
earnings  after  first  providing  for  all  operating  expenses,  includ- 
ing taxes  and  full  charges  for  maintenance  and  depreciation  and 
S  per  cent  per  annum  upon  the  otVicial  valuation.  Gross  earnings 
in  the  year  ended  Oct.  31,  191 1,  were  $16,671,315;  operating  ex- 
penses, including  taxes  and  renewal  fund  required  by  ordinance, 
were  $11,678,771,  leaving  net  earnings  $4,992,543.  The  annual  in- 
terest charge  on  the  first-mortgage  fives  was  $2,297,750;  annual 
interest  charge  on  5  per  cent,  series  A  bonds  was  $817,990,  and 
annual  interest  charge  on  purchase-money  bonds  was  $162,920, 
making  total  charges  of  $3,278,660;  the  balance  applicable  to  pay- 
ment of  interest  on  junior  securities  and  percentage  of  surplus 
earnings  to  the  city  of  Chicago  was  $1,713,883. 

Kings  County  Electric  Light  &  Power  Company's  State- 
ment.— The  combined  statement  of  the  Kings  County  Elec- 
tric Light  &  Power  Company  and  the  Edison  Electric  Illuminat- 
ing Company  of  Brooklyn,  for  November,  and  for  eleven  months 
ended  Nov.  30,  191 1.  compares  very  favorably  with  that  for  the 
corresponding  periods  in  the  previous  year.  Gross  earnings 
in  November,  1911,  were  $454,190,  as  compared  with  $403,933  in 
November,  1910,  an  increase  of  $50,257.  Operating  expenses,  in- 
cluding general,  technical,  production  and  distribution  expenses, 
were  $197,111,  as  compared  with  $178,780,  an  increase  of  $18,331. 
Net  earnings  were  $257,079,  as  contrasted  with  $225,153,  a  gain 
of  $31,925.  Bond  discount  written  off  was  $1,689,  leaving  bal- 
ances of  $255,390  and  $223,464,  respectively.  Depreciation  was 
$64,052  in  November,  1911,  and  $52,890  in  November,  1910. 
Fixed  charges,  including  bond  and  inteiest  on  unfunded  debt, 
were  $70,546,  as  compared  with  $63,198,  leaving  a  profit  and 
loss  surplus  for  the  month  of  $120,791,  as  compared  with  $107,- 
376,  a  gain  of  $13,414.  The  statement  covering  operations  from 
Jan.  I  to  Nov.  30,  191 1,  inclusive,  shows  gross  earnings  of  $4,- 
309,408,  as  compared  with  $3,905,675,  an  increase  of  $403,733  over 
the  gross  in  the  corresponding  period  of  the  previous  year.  Oper- 
ating expenses,  including  general,  technical,  production  and  dis- 
tribution expenses,  were  $2,130,049,  as  against  $1,871,307,  an  in- 
crease of  $258,741,  and  net  earnings  were  $2,179,358,  as  compared 
with  $2,034,367,  a  gain  of  $144,991.  Bond  discount  was  $18,579,  de- 
preciation charges  were  $538,323  and  $476,155  respectively,  and 
fixed  charges  were  $734,222,  as  compared  with  $669,296.  These 
deductions  left  a  profit  and  loss  surplus  of  $888,232  for  the 
eleven  months  ended  Nov.  30,  191 1,  as  compared  with  $870,335 
in  the  corresponding  period  of  1910,  a  gain  of  $17,897. 

Piatt  Iron  Works  Company  Affairs. — The  trustees  of  the 
Piatt  Iron  Works  Company,  Dayton,  Ohio,  have  issued  a  state- 
ment relative  to  reports  circulated  to  the  effect  that  the  Day- 
ton plant  is  to  be  shut  down  and  the  business  discontinued. 
Such  reports  are  denounced  as  without  foundation  and  ab- 
solutely untrue.  Under  the  order  of  the  court,  it  is  stated,  the 
husiness  is  to  be  continued  and,  when  sold,  is  to  be  sold  as  a 
going  concern.  On  Aug.  5  the  receivers  of  the  Piatt  Iron 
U'orks  Company  sent  out  a  letter  setting  forth  that  the  plac- 
ing of  the  company  in  the  hands  of  receivers,  while  unavoid- 
able, was  the  first  step  toward  a  reorganization.  At  a  meeting 
of  a  majority  of  the  creditors,  on  Nov.  20,  trustees  were 
elected,  who  are  now  in  charge  of  the  property,  with  full  au- 
thority to  conduct  and  carry  on  the  business,  which  has  been 


in  existence  for  a  period  of  over  thirty  years,  during  which 
time  it  has  built  up,  in  addition  to  a  thoroughly  modern  plant, 
a  valuable  asset  in  the  form  of  good-will,  and  at  the  present 
time  has  so  large  a  quantity  of  work  on  hand  as  to  require 
upward  of  750  employees.  It  is  stated  that  the  organization, 
including  the  engineering,  sales  and  mechanical  departments, 
remains  intact,  and  that  the  property  is  and  has  been  oper- 
ated on  a  profitable  basis.  In  conclusion  the  statement  says 
that  any  business  intrusted  to  the  trustees  will  receive  the  very 
best  attention  and  that  extraordinary  elTort  is  being  put  forth 
to  give  the  very  best  possible  service  in  the  repair  department, 
which  is  recognized  to  be  so  important  to  patrons. 

Philadelphia  Rapid  Transit  Report. — M  the  meeting  of 
the  hoard  of  directors  of  the  Philadelphia  Rapid  Transit  Com- 
pany, Dec.  18,  the  report  of  operation  for  the  month  of  No- 
vember and  for  the  five  months  of  the  fiscal  year  to  Nov.  30, 
191 1,  was  submitted  and  approved.  The  November  report  gave 
gross  passenger  earnings  as  $1,804,353,  an  increase  of  6.07  per 
cent  over  those  in  November,  1910;  receipts  from  other  sources 
were  $77,621,  an  increase  of  9.31  per  cent,  and  total  earnings 
were  $1,881,975,  an  increase  of  6.2  per  cent.  Operating  expenses 
were  $1,136,731,  leaving  net  earnings  from  operation  of  $745,254. 
Fixed  charges  were  $740,631,  leaving  a  surplus  for  the  month 
of  $4,623.  Gross  passenger  earnings  in  the  five  months  of  the 
fiscal  year  to  Nov.  30,  1911,  were  $8,971,466,  an  increase  of  5  per 
cent;  receipts  from  other  sources  were  $408,669,  an  increase  of 
16.93  per  cent.  Total  gross  earnings  were  $9,380,136,  an  increase 
of  547  per  cent  over  those  in  the  same  period  in  the  previous 
fiscal  j'ear.  Operating  expenses  were  $5,690,194  and  net  earn- 
ings from  operation  $3,689,942.  Fixed  charges  were  $3,688,821, 
leaving  a  surplus  of  $1,120  for  the  period.  Completion  of  a 
number  of  extensions  promised  by  E.  T.  Stotesbury,  chairman 
of  the  board  of  directors,  in  a  letter  under  date  of  April  10, 
1911,  to  the  chairman  of  the  financial  committee  of  the  City 
Council  was  announced,  and  a  number  of  important  changes 
in  operation,  effective  Jan.  i,  1912,  were  also  made  public. 

New  Interborough  Bonds  Approved. — The  Public  Service 
Commission  for  the  First  New  York  District  has  authorized  the 
Interborough  Rapid  Transit  Company  to  issue  $12,755,000  forty- 
year  5  per  cent  first-mortgage  bonds,  payable  Nov.  I,  1952,  or 
on  any  interest  day,  at  105  and  accrued  interest.  The  company 
has  applied  for  permission  to  issue  $17,123,611  at  this  time,  and 
further  hearings  will  take  place  on  the  question  of  authorizing 
the  balance  between  this  total  and  the  $12,755,000  authorized. 
The  bonds  are  secured  by  a  first  mortgage  for  $55,000,000  au- 
thorized April  23,  1908,  under  which  $30,552,000  had  been  issued, 
and  the  new  issue  brings  this  to  a  total  of  $43,302,000.  Proceeds 
from  the  new  issue  will  be  used  for  meeting  outstanding  notes 
and   for  general  refunding  purposes  and  improvements. 

Toledo  Railways  &  Light  Extension. — The  Toledo  Rail- 
ways &  Light  Company  has  arranged  with  Blair  &  Company, 
New  York,  for  extension  to  Jan.  i,  1913,  with  interest  at  6  per 
cent,  of  the  time  of  payment  of  the  Toledo  Traction  Company's 
consolidated  first-mortgage  bonds  due  Jan.  i,  1912,  and  the  To- 
ledo Electric  Street  Railway  Company's  first-mortgage  bonds 
due  Feb.  i,  1912.  Holders  of  these  bonds  who  do  not  wish  to 
take  advantage  of  this  extension  will  receive  par  in  cash  for 
their  bonds  upon  delivery  at  maturity.  The  extension  privilege 
for  the  Toledo  Traction  and  the  Toledo  ConsoHdated  bonds 
expires  on  Dec.  28,  and  for  the  Toledo  Electric  Street  Railway 
on  Jan.  28. 

Sheboygan  (Wis.)  Railway  &  Electric  Company  Sold  to 
New  Jersey  Interests. — It  is  announced  that  controlling  in- 
terest in  the  Sheboygan  Railway  &  Electric  Company,  of  She- 
boygan, Wis.,  has  been  acquired  by  F.  W.  Roebling,  of  Tren- 
ton, N.  J.  The  company  operates  an  interurban  line  33  miles 
in  length  between  Sheboygan,  Sheboygan  Falls,  Plymouth  and 
Elkhart  Lake,  and  furnishes  energy  for  the  local  lighting  and 
power  service.  It  is  successor  to  the  Sheboygan  Light,  Power 
&  Railway  Company. 

Spring^eld  Street  Railway  Financing. — The  Springfield 
.Street  Railway  Coni|)any,  of  Springfield,  Mass.,  has  presented 
a  petition  to  the  Railroad  Commissioners  asking  permission  to 
issue  $200,000  4  per  cent  twenty-year  gold  bonds,  under  date  of 
April  I,  1903.  Authority  was  granted  in  that  year  to  issue 
$1,700,000  bonds,  and  $1,500,000  was  issued  under  that  authority. 
The  proceeds  of  the  $200,000  now  applied  for  will  be  used  for 
meeting  indebtedness  arising  from  cost  of  improvements  that 
have  been  made  to  the  properties  of  the  company. 
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Southern  California  Edison  Bonds  Offered.— A  Boston 
uanking  house  is  offering  general  mortgage  5  per  cent  gold 
bonds  oi  the  Southern  California  Edison  Companj',  a  cor- 
poration organized  under  California  laws  ana  owning  and 
operating  the  gas  and  electric  properties  formerly  owned  by 
the  Edison  Electric  Company  of  Los  Angeles,  serving  a  popu- 
lation in  excess  of  600,000.  The  capitalization  of  the  com- 
pany is  as  follows:  Preferred  stock  authorized  and  issued, 
$4,000,000;  common  stock  authorized,  $26,000,000,  issued,  $7,- 
900,000;  debentures  authorized  and  issued,  $1,000,000;  general 
mortgage  5  per  cent  bonds  authorized,  $30,000,000,  issued,  $9,- 
336,000;  closed  mortgages,  $8,898,000,  from  which  is  deducted 
$4,674,000  held  by  trustee  as  additional  security  to  the  g:eneral 
mortgage  5's,  leaving  a  balance  of  $4,224,000  outstanding  in 
the  hands  of  the  public.  The  company  generates  the  greater 
part  of  its  energy  in  hydroelectric  plants,  the  largest  hydro- 
electric development  being  that  known  as  Kern  River  No.  i, 
which  is  rated  at  30,000  hp  and  transmits  energy  to  Los  An- 
geles, a  distance  of  116  miles.  The  company  is  also  operating 
hydroelectric  stations  of  12,000-hp  capacity  in  the  Santa  Ana, 
Lytle  Creek  and  Mill  Creek  caiions.  It  also  has  steam  gener- 
ating stations  at  Los  Angeles,  Pasadena,  San  Bernardino, 
Redlands,  Long  Beach  and  Santa  Monica,  with  a  combined  ca- 
pacity of  34,000  hp.  The  total  capacity  of  the  company's  sta- 
tions at  present  is  approximately  75,000  hp,  and  additional 
capacity  will  be  provided  as  required  by  installation  of  units 
in  the  Long  Beach  station,  which  was  described  in  these 
columns  May  11  of  the  present  year.  Gross  earnings  of  the 
company  in  the  year  ended  Oct.  31,  191 1,  were  $3,659,786,  as 
compared  with  $3,329,094  in  the  year  preceding.  Operating 
expenses,  including  taxes,  maintenance  and  renewals,  were 
$1,792,089,  as  compared  with  $1,643,246,  and  net  earnings  in 
each  of  these  two  years  were  $1,867,696  and  $1,685,847  respec- 
tively, representing  this  year  more  than  two  and  three-quarters 
times  the  $678,630  interest  on  $13,560,000  bonds.  Deduction  of 
this  interest  left  a  balance  of  $1,189,066,  from  which  was 
taken  $60,000  interest  on  debentures,  and  $680,000  for  depre- 
ciation, leaving  a  balance  of  $449,066  for  the  year's  opera- 
tions. The  connected  load  in  incandescent  lamps  in  50-watt 
equivalent,  as  of  Oct.  31,  191 1,  was  1,208,946;  the  number  of 
motors  was  4,902,  aggregating  70,994  hp,  and  there  were  64,169 
electric  meters  on  the  lines.  Substantial  gains  were  made  in 
these  items  during  the  year.  The  preferred  stock  of  the  com- 
pany is  5  per  cent  cumulative,  and  the  common  stock  is  now 
paying  5  per  cent.  The  bonds  are  offered  at  96''2  and  in- 
terest, to  yield  S'A  per  cent. 

Washington,  Baltimore  &  Annapolis  Company's  Earn- 
ings.— The  November  statement  of  the  Washington,  Balti- 
more &  Annapolis  shows  gains  in  both  gross  and  net  income. 
Gross  operating  revenue  for  the  month  was  $56,119.67,  as  con- 
trasted with  $53,441.82  in  November,  1910,  a  gain  of  $2,677.85. 
and  operating  expenses  were  $28,954.51,  as  compared  with 
$29,798.47,  a  decrease  of  $843.96.  Net  operating  revenue  was 
$27,165.16,  as  against  $23,643.35.  an  increase  of  $3,521.80.  The 
total  gross  income  for  November,  including  miscellaneous  in- 
come, was  $27,550.34,  as  against  $23,768.72  for  the  preceding 
November,  a  gain  of  $3,781.62.  Deductions  from  income,  in- 
cluding interest,  taxes,  etc.,  amounted  to  $22,114.52,  as  com- 
pared with  $30,152.45,  a  decrease  of  $8,037.93,  leaving  a  net  in- 
come of  $5,435.82,  as  against  a  deficit  of  $6,383.73  in  November, 
1910.  The  percentage  of  operating  expenses  to  gross  operating 
revenue  was  51.59  per  cent,  as  compared  with  55.75  per  cent  in 
November,  1910.  Gross  operating  revenue  of  the  company  for 
eight  months  ended  Nov.  30  was  $495,108.65,  as  against  $487,- 
698.41  in  the  corresponding  months  of  the  preceding  fiscal  year, 
an  increase  of  $7,410.24.  Operating  expenses  for  the  period 
were  $234,315.95,  as  contrasted  with  $237,696.04,  a  decrease  of 
$3,380.09,  making  the  net  operating  revenue  $260,792.70,  as 
against  $250,092.37,  a  gain  of  $10,790.33.  Gross  income  for  the 
eight  months,  including  miscellaneous  income,  was  $262,535.62, 
as  compared  with  $251,282.69,  a  gain  of  $11,270.93.  Interest, 
taxes,  etc.,  amounted  to  $117,700.77,  leaving  a  net  income  of 
$84,852.85,  as  against  $4,590.56  for  the  corresponding  period  of 
the  previous  fiscal  year.  The  percentage  of  operating  expenses 
to  gross  operating  revenue  was  47.32  per  cent,  as  contrasted 
with  48.74  per  cent.  From  the  record  made  by  the  company 
during  the  eight  months  of  the  fiscal  year  it  can  be  seen  that 
the  predictions  of  a  surplus  of  $100,000  for  the  fiscal  year,  which 
ends  March  30,  1912,  made  by  President  George  T.  Bishop  when 
the  reorganization  plan  was  put  into  effect,  will  probably  be 
more  than  realized.    With  four  months  of  the  fiscal  year  yet 


to  be  reported,  the  company  has  so  far  earned  a  surplus  of, 
$84,652.85,  which  is  just  about  $3,000  short  of  the  6  per  centi 
dividend  on  its  $1,460,000  preferred  stock.  President  Bishop  re- 
cently came  to  Baltimore  to  inspect  the  company's  property,  and 
expressed  himself  as  being  well  satisfied  with  the  showing  that 
has  been  made. 

Postal  Telegraph-Cable  to  Build  Lines  for  Use  of  In- 
dependent Telephone  Companies. — Minor  AI.  Davis,  who 
was  recently  appointed  superintendent  of  telephones  of  the 
Postal  Telegraph-Cable  Company,  announced  Dec.  20  that  his 
company  had  issued  instructions  to  its  construction  depart- 
ment to  proceed  with  the  erection  of  additional  heavy  copper 
wires  betwten  all  important  points  on  the  system  of  the  com- 
pany for  the  purpose  of  extending  the  telephonic  use  of  the?? 
same  to  the  independent  telephone   companies. 

Brooklyn  Rapid  Transit  Gains. — During  the  first  half  oi 
December  gross  earnings  of  the  Brooklyn  Rapid  Transit  Com- 
pany increased  at  rate  of  $4,000  per  day,  which  compares  with 
an  average  of  $3,000  in  November  and  $2,800  in  October. 
Even  greater  improvement  is  expected  in  the  totals  for  the 
second  half  of  the  month  owing  to  holiday  traffic. 


DIVIDENDS. 

American  Cities  Company,  initial  semi-annual,  preferred,  3 
per  cent,  payable  Jan.  2. 

American  Gas  &  Electric  Company,  quarterly,  ij/^  per  cent, 
payable  Jan.  2. 

.American  Power  &  Light  Company,  quarterly,  preferred, 
payable  Jan.  2. 

American  Telephone  &  Telegraph  Company,  $2  per  share, 
payable  Jan.  15. 

Buffalo  General  Electric  Company,  quarterly,  ij<  per  cent, 
payable  Dec.  30. 

Carolina  Power  &  Light  Company,  quarterly,  preferred,  1% 
per  cent,  payable  Jan.  20. 

Chattanooga  Railway  &  Light  Company,  quarterly,  preferred, 
1%  per  cent,  payable  Jan.  2. 

Cincinnati  Gas  &  Electric  Company,  quarterly,  1%  per  cent, 
payable  Jan.  i. 

Dayton  Power  &  Light  Company,  quarterly,  preferred,  ilA 
per  cent,  payable  Jan.  15. 

Detroit  Edison  Company,  quarterly.  13.4  per  cent,  payable 
Jan.   15. 

Electrical  Utilities  Corporation,  quarterly,  preferred,  114  per 
cent,  payable  Jan.   15. 

El  Paso  Electric  Company,  semi-annual,  preferred,  $3  per 
share,  payable  Jan.  8. 

Louisville  Lighting  Company,  semi-annual,  2  per  cent,  pay- 
able Jan.  2. 

Manila  Electric  Railroad  &  Lighting  Corporation.  i'4  per 
cent,  payable  Dec.  30. 

Western  Electric  Company,  quarterly,  $2  per  share,  and  an 
extra  dividend  of  $2  per  share,  payable  Dec.  30. 

Western  Union  Telegraph  Company,  quarterly,  three-fourths 
of  I  per  cent,  payable  Jan.  15. 


REPORTS  OF  EARNINGS. 
.\TL.'\NTIC  CITY  ELECTRIC  COMP.^NY. 

Gross  Operating  Net  Fixed 

Period.                          Earnings.  Expenses.  Earnings.  Charges. 

November,    1911 $33,770  $13,906  $19,864  $8,506 

November,    1910 30,085  15,000  15,085  6,736 

BUFF.\LO  GENER.-VL  ELECTRIC  COMP.^NY. 

10m.. Oct..     1911....   $969,675      $611,919      $398,205      $125,563 

10  m.,  Oct.,   1910 867,526        531,095        369,537        111,512 

KINGS  COUNTY  ELECTRIC  LIGHT  &  POWER  COMP.> 

November,    1911 $454,190  $197,111  $257,079  $136,288 

November,    1910 403,933  178.780  225,153  117,777 

11  m..  .Nov.,  1911 4,309,408  2.130,049  2,179,358  1,291,126 

11  m..  Nov.,  1910 3,905,675  1,871,307  2,034,367  1,164,032 

MUNCIE  ELECTRIC  LIGHT  COMP.'\NY. 

November.     1911 $33,126        $16,685        $16,441  $6,076 

November.     1910 29,039  17,406  11.633  4,43S 

ROCKFORD   ELECTRIC   COMPANY. 

November.    1911 $38,400        $18,250        $20,150  $7,72<) 

November,     1910 35,697  19.487  16,210  6,722 

SCRANTON  ELECTRIC  COMPANY. 

November.     1911 $72,810        $29,167        $43,643        $11,681 

November.     1910 67,086  26,621  40,465   •         9.269 


Net 

Surplus. 

$11,358 

8,349 


$120,791 
107.376 
8.88,232 
870,335 
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General   News 


Construction  J>feWs. 

MONTGOMERY.  ALA.— The  Board  of  City  Commissioners  h.is  au- 
thorized Commissioner  E.  B.  Joseph,  in  charge,  of  the  Water  Works 
Department,  to  purchase  a  new  electric  compressor,  to  cost  about  $16,500. 

KINGM.VN.  .XRIZ. — The  Supervisors  of  Mohave  County  have  granted 
the  .'\racy  Engineering  Company  a  franchise  to  operate  on  various  places 
on  the  Colorado  River  in  the  vicinity  of  Kingman,  especially  in  the 
vicinity  of  the  McCracken  mines.  A  large  hydroelectric  plant  will  be 
built  on  the  Colorado  River  and  will  supply  electricity  to  the  McCracken 
mines  and  other  properties  in  this  vicinity. 

AL.\MED.A,  CAL. — It  is  reported  that  no  bids  were  submitted  to 
the  City  Council  on  Dec.  5  for  the  erection  of  electroliers.  The  work 
will  be  done  by  the  managers  of  the  municipal  electric-light  plant.  F.  E. 
Browning  is  city  clerk. 

BAKERSFIELD,  CAL.— The  city  clerk  is  advertising  for  bids  for  the 
installation  of  a  street-lighting  system  to  consist  of  about  200  luminous 
arc  lamps  and  energy  for  same  with  an  all-night  service. 

BEAUMONT,  CAL.— T.  J.  Barker  and  C.  L.  Nye,  of  Riverside,  Cal., 
have  acquired  the  Highland  Home  Ranch,  in  Beaumont,  and  propose  to 
install    a    power    plant. 

BODIE,  CAL.— The  Crystal  Lake  Gold  Mining  Company  has  com- 
menced work  on  the  reconstruction  of  its  electric-power  plant,  which 
was  destroyed  by  a  snowslide  early  in  i9n. 

CHICO,  CAL. — B.  F.  Hudspeth,  clerk,  it  is  reported,  has  been  instructed 
to  advertise  for  proposals  for  electricity  for  lighting  the  streets  of  the 
city  for  a  period  of  three  years.  Energy  used  for  the  electroliers  will  be 
on  the  meter  system  and  will  be  included  in  the  contract. 

FRESNO,  CAL. — Funds  are  being  raised  by  the  property  owners  on 
K  Street  and  Van  Ness  .\venue  for  the  installation  of  an  electrolier 
lighting  system  with  bronze  columns,  to  cost  approximately  $100  each. 

FRLANT,  CAL. — The  Pacific  Light  &  Power  Corporation,  of  Los 
-^ngeles,  has  commenced  work  on  the  survey  for  an  electric  railway 
from  Friant  to  a  point  near  Shaver,  the  site  of  its  Big  Creek  hydro- 
electric power  plant,  a  distance  of  about  50  miles.  The  cost  of  the 
proposed  railway  is  estimated  at  about  $1,000,000.  The  Stone  &  Webster 
Engineering  Corporation,  of  Boston,  Mass..  is  in  charge  of  the  work. 
.T.  M.  Thebo  is  chief  engineer  for  the  company. 

LOS  ANGELES,  CAL. — ^The  Southern  California  'Edison  Company  is 
erecting  a  new  transmision  line  from  a  point  near  Los  Angeles  to  \"an 
Nuys. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  has 
been  granted  permission  by  the  Board  of  Public  Utilities  to  equip  the 
Southern  Pacific  line  from  Sentous  to  Los  Angeles,  a  distance  of  about 
8   miles,    for    electrical    operation. 

LOS  ANGELES,  CAL. — The  City  Council  has  granted  a  franchise  to 
W.  P.  Story  to  construct  a  tunnel  beneath  the  city  streets  from  the 
Story  Building  to  the  Garland  Building  for  the  purpose  of  furnishing 
electricity  and  heat  from  the  power  plant  located  in  the  Story  Building. 

LOS  ANGELES,  CAL.— The  Arctic  Mining  &  Power  Company  has 
called  a  special  meeting  of  the  stockholders  to  be  held  Feb.  6,  1912.  to 
vote  on  the  proposition  to  increase  the  capital  stock  of  the  company 
from  $500,00(1  '<>  $1,000,000,  the  proceeds  to  be  used  for  extensions 
and  improvements  to  its  system.     J.  P.  Flint  is  secretary. 

LOS  ANGELES,  CAL.— The  Wright  &  Callender  Building  Company 
has  made  application  for  a  permit  to  construct  a  conduit  connecting  its 
power  plant  in  its  office  building  located  at  Fourth  and  Hill  Streets  witli 
the  new  office  building  of  the  Black  Fireproof  Building  Company,  now- 
being  erected  on  the  opposite  corner,  for  the  purpose  of  furnishing  light, 
heat  and  pow-er  to  the  riew  building. 

OROVILLE.  C.^L. — The  Oro  Electric  Light  &  Power  Company  has 
appropriated  $7,000,000  for  the  construction  of  a  large  dam  near  Belden, 
work  on  which  will  begin  next  April.  It  is  estimated  that  about  50,000 
hp  can  be  developed.  The  company,  it  is  said,  proposes  to  supply  water 
and  power  to  irrigate  10,000  acres  in  the  vicinity  of  Orovillc.  Pumps 
will  be  used  for  irrigation  purposes.  R.  Leo  Van  der  Naillen,  manager, 
will  have  charge  of  the  work. 

PAS.^DEN.A,  CAL. — The  City  Council  has  authorized  an  expenditure 
of  about  $1,500  for  fuel-oil  operating  supplies  and  construction  material 
for  the  municipal  electric-light  plant.     C.  W.  Koiner  is  general  manager. 

PORTERVILLE,  CAL. — Application  has  been  made  to  the  City  Council 
by  the  Tulare  County  Power  Company,  recently  organized,  for  a  fifty- 
year  franchise  to  erect  and  operate  an  electric  distributing  system  in 
Porterville. 

REDDING.  C.-\L. — The  Mammoth  Copper  Company  is  coiitemplating 
the  cotistroction  of  a  surface  tramway  system,  with  ore  cars  operated 
by  electric  motors.     The  cars  will  have  a  capacity  of  25  tons  each. 

SACRAMENTO,    C.\L.— The    State    Board    of    Control    will    soon    call 


lur  l.iJs  lor  about  25,000  electric  lampi,  of  various  sizes  lo  be  used  in 
the   State   institutions  during   the  year.  1912. 

.S.\N  BERNARDINO,  CAL.— Negotiations  have  been  closed  whereby 
the  Southern  Sierras  Power  Company  has  acfluired  the  property  of  the 
l.ytle  Creek  Power  Company,  San  Bernardino,  and  the  Corona  Gas  & 
Electric  Company,  of  Corona.  These  companies  supply  electricity  for 
lamps  and  motors  to  all  cities  and  towns  in  San  Bernardino  and  River- 
side Counties  and  numerous  irrigation  projects.  The  Southern  Sierras 
Company  is  planning  to  erect  a  transmission  line  70  miles  long,  to  con- 
nect Corona  and  San  Bernardino  wiili  -icveral  nearby  towns.  The  Sierras 
company  is  a  subsidiary  of  the  Nevada-California  Power  Cnm|).-.ny. 

SANTA  ROSA,  CAL.— The  California  Telephone  &  Light  Company, 
recently  incorporated  with  a  capital  stock  of  $10,000,000.  will  t.-ike  over 
the  plant  and  holdings  of  the  Northwestern  Electric  Company,  the  Rus- 
sian River  Light  &  Power  Company,  the  Sonoma  Valley  Company  and 
the  Clear  Lake  Consolidated  Company;  also,  the  Healdsburg  Telephone 
Company,  the  Valley  Telephone  Company,  the  Couii  Company  and  other 
companies  operating  rural  telephone  lines.  The  Bennett  Valley  tele- 
phone lines  will  be  rebuilt  and  the  service  improved.  The  company  also 
proposes  to  erect  an  electric  transmission  line  through  Bennett  Valley 
to  supply  electricity  in  many  places  in  the  valley.  A  transmission  line 
will  also  be  erected  to  Cotati  and  throughout  the  Cotati  section.  The 
California  Telephone  &  Light  Company  obtains  electricity  for  its  systems 
from  the  Pacific  Gas  &  Electric  Company  and  from  the  Snow  Mountain 
Power  Company.  Substations  will  be  located  at  Fulton  and  at  Sebastopol. 
.lohn  E.  Bennett,  of  Palo  .Mto;  F.  C.  Wright,  of  Santa  Rosa;  M.  S. 
Sayre,    of    I.akeport,   and    others   are   interested   in    the   company. 

SUISUN,  CAL. — The  Great  Western  Power  Company,  which  has 
erected  a  transmission  line  from  the  Sierra  Nevada  Mountains  to  the 
bay,  is  said  to  be  considering  the  erection  of  a  cable  across  Carquinez 
Straits  for  the  purpose  of  distributing  electricity  in  Solano  and  Napa 
counties. 

WATSONVILLE,  CAL.— Plans  have  been  approved  by  the  Board  of 
City  Trustees  for  the  installation  of  a  street-lighting  system  in  Watson- 
ville.  The  Coast  Counties  Light  &  Power  Company,  it  is  said,  will 
install  about  350  arc  lamps  of  the  Mazda  type. 

WOODLAND,  CAL. — Surveys  have  been  completed  by  the  Dozier 
Engineering  &  Contracting  Company,  of  Sacramento,  for  the  proposed 
railway  of  the  Sacramento  \"alley  Westside  Electric  Company  from 
Woodland  to  Red  BIufT,  a  distance  of  about  140  miles.  The  company 
has  been  granted  franchises  through  Yolo  and  Glenn   Counties. 

CREEDE,  COL.— The  Cyrus  Miller  Leasing  Company,  of  which  J.  H. 
Berkshire,  of  Kansas  City,  is  president,  has  decided  to  undertake  ihe  sink- 
ing of  a  deep  shaft  on  the  old  Amethyst  property.  It  is  said  that  the 
work  will  include  the  construction  of  an  electric-power  plant,  work  on 
which  will  begin  immediately. 

DEN\ER,  COL. — Arrangements  have  been  completed  by  the  business 
men  on  Larimer  Street  between  Cherry  Creek  and  Seventeenth  Street 
for  the  installation  of  an  ornamental  street-lighting  system.  The  lamps 
will  be  suspended  from  trolley  poles  by  means  of  ornamental  brackets, 
to  which  will  be  suspended  arc  lamps  similar  to  those  on  Sixteenth 
Street. 

NEW  LONDON,  CONN,— Bids  will  be  received  at  the  office  of  the 
United  States  Engineer,  New  London.  Conn.,  until  Dec.  26  for  furnish- 
ing insulated  cable.     Further  information   on  application. 

NORWICH,  CONN. — Preparations  are  being  made  by  Superintendent 
W.  F.  Bogue,  of  the  municipal  electric-light  plant,  to  erect  a  trans- 
mission line  from  the  city  line  in  North  Washington  Street  to  Norwich- 
town  for  the  purpose  of  supplying  electricity  for  lighting  that  town. 

WASHINGTON,  D.  C. — The  American  consulate  at  Quebec  has  for- 
warded copies  of  tenders  for  electric  lighting  called  for  by  the  city  of 
Quebec.  Under  the  prevailing  conditions  it  will  be  impossible  for 
American  concerns  to  submit  tenders  for  the  lighting  system,  but  the 
requirement  calls  for  certain  lamps  and  arc  lamps,  and  American  firms 
may  desire  to  correspond  with  the  successful  bidder  for  supplying  the 
lamps,  arc  lamps  and  such  other  devices  as  may  be  required  to  comply 
with  the  tender,  .^bout  300  ornamental  iron  or  metal  posts  wi'l  also 
be  required.  The  consul  desires  catalogues  from  American  manufac- 
turers, giving  prices,  etc.  Copy  of  complete  report  and  form  of  tender 
may  be  obtained  upon  application  to  the  Bureau  of  .  Manufactures, 
Department  of  Commerce  and  Labor.  Washington,  D.  C.  .^pplicants 
should  refer  to  No.  7686. 

WASHINGTON,  D.  C— Bids  will  be  received  at  the  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  Dec.  26 
for  furnishing  the  following  supplies:  M  San  Juan,  P.  R.,  Schedule  4146 
— two  wireless  telegraph  towers  for  the  naval  wireless-  station.  Bids  will 
al«o  be  received  at  the  same  place  until  Jan.  2  for  furnishing  at  the 
various  navy  yards  and  stations  supplies  as  follows:  Norfolk,  Va.,  Sched- 
ule 4147 — one  set  water-tube  boilers.  Puget  Sound.  Wa.sh.,  Schedule 
4M8 — one  set  wafer-tube  boilers.  Brooklyn.  N.  Y.,  Schedule  4152 — two 
main    feed-water   heaters;    Schedule    4153 — electrical   equipment;    Schedule 
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; — one  complete  equipment  of  steam-driven  coaling  gear  machinery. 
rtolk,  Va.,  SclicJule  4161 — eighteen  transformers.  Boston,  Mass., 
Schedule  4161 — 5500  lb.  condenser  tubing;  Schedule  4157 — 17,000  lb. 
crucible  sleel  wire.  Proposals  will  also  be  received  until  Jan.  9,  1912,  at 
the  same  place  for  the  following:  Mare  Island,  Cal.,  Schedule  4149— 
one  wireless  telegraph  set.  Philadelphia,  Pa.,  Schedule  4193—24,100  lb. 
copper  tubing,  1600  lb.  sheet  copper,  etc.  Applications  for  proposals 
should  designate  the  schedule  desired  by  number. 

FORT  PIERCE,  FL.\. — .\t  an  election  held  Dec.  12  the  proposition 
to  issue  bonds  to  the  amount  of  $90,000  for  public  improvements,  in- 
cluding the  installation  of  an  electric-light  plant,  was  carried. 

J.\CKSONVILLE,  FL.\. — Bids  will  be  received  by  the  Board  of  Trus- 
tees for  the  Water  Works  and  Improvement  Bonds  of  the  City  of  Jack- 
sonville, Fla.,  unul  Jan.  4,  1912,  for  furnishing  complete  the  following: 
Electric<onduit  work  and  wiring  and  fixtures  for  lighting  new  power 
station  and  certain  wiring  and  fixtures  for  old  power  station.  Plans 
and  specifications  are  on  file  at  the  office  of  the  board  in  Jacksonville 
and  at  the  office  of  the  Scofield  Engineering  Company.  Philadelphia. 
Pa.,  copies  of  which  may  be  obtained  upon  deposit  of  $25,  which  will 
be  refunded  on   return  of  same.     W.   M.   Bostwick,  Jr.,   is  chairman. 

.\I.\COX,  G.\. — Plans  are  being  considered  by  the  City  Council  for 
the  installation  of  electrical  equipment  to  operate  the  water-works 
pumping  station.  The  Central  Georgia  Power  Company  has  submitted  a 
proposition  to  the  Council  offering  to  supply  electricity  to  operate  the 
pumps  at  $45.95  per  5,000.000  gal.  per  day.  Under  the  present  system, 
which  is  operated  by  steam,  it  costs  $50.40  to  pump  nearly  1,000,000  gal. 
less.  It  is  understood  that  the  contract  with  the  Central  Georgia  Power 
Company  will  be  for  a  term  of  twenty  years. 

BOISE,  ID.-\HO.— Proposals  will  be  received  at  the  office  of  the 
United  States  Reclamation  Service,  Boise,  Idaho,  until  Jan.  10,  1912, 
for  furnishing  four  electric  derrick  hoists  and  four  stiff-leg  derricks 
for  the  Boise  Project,  Idaho.  For  further  information  address  the  United 
States  Reclamation  Service,  Boise,  Idaho,  or  Washington,  D.  C.  F.  H. 
Newell  is  director. 

BOISE,  IDAHO. — f'inal  surveys  are  being  made  by  James  A.  Green  & 
Company,  226  South  La  Salle  Street,  Chicago,  III.,  and  509  Overland 
Building,  Boise,  Idaho,  for  the  electric  pumping  plants  and  irrigation 
project  in  the  vicinity  of  Snake  River,  Malheur  County,  Ore.  The 
company,  it  is  reported,  is  in  the  market  for  pumping  machinery,  etc., 
to  be  used  in  connection  with  this  work. 

TWIN  FALLS,  IDAHO.— The  Twin  Falls,  Artesian  City  &  Oakley 
Interurban  Railway  Company,  recently  incorporated  with  a  capital  stock 
of  $500,000,  is  planning  to  build  an  electric  railway  from  Twin  Falls 
to  Oakley,  by  the  way  of  Artesian  City.  The  company,  it  is  said,  con- 
templates the  construction  of  an  electric-power  plant.  H.  T.  West  is 
president   of   the   comp'any. 

CHICAGO,  ILL. — Sealed  proposals  will  be  received  by  the  Board  of 
Directors  of  the  Municipal  Tuberculosis  Sanitarium  of  the  city  of  Chi- 
cago, 105  West  Monroe  Street,  Chicago,  111.,  until  Jan.  5,  1912,  for  the 
erection  of  the  dining  hall  and  service  building,  including  electric  wiring, 
steam  heating,  etc.,  for  the  Municipal  Tuberculosis  Sanitarium  of  the 
city  of  Chicago,  located  at  North  Fortieth  and  Bryn  Mawr  Avenues, 
Chicago;  also  for  work  in  connection  with  the  power  house  of  the  said 
institution,  which  is  being  readvet tised,  as  follows:  Heating  and  power- 
plant  apparatus,  marble  and  tile  work,  electric  wiring  and  transformer 
station,  electric  generator,  engine  to  drive  generators;  also  for  outside 
sewer  system,  according  to  plans  and  specifications  which  are  on  file 
and  may  be  obtained  at  the  above  office.  Frank  E.  Wing  is  general 
superintendent. 

FOREST  PARK,  ILL.— Sealed  proposals  will  be  received  by  the  Board 
of  Village  Trustees  of  Forest  Park,  111.,  until  Jan.  2,  for  the  sale  of  the 
following  machinery  now  in  use  at  the  village  water  and  light  plant:  One 
Erie  City,  four-valve,  21-in.  x  21-in.  engine,  rated  at  420  hp  at  185  r.p.m. 
with  125  lb.  steam,  equipped  with  a  9-ft.  x  26-in.  face  cast-iron  pulley,  and 
one  24-in.  endless  dynamo  belt  51  ft.  long;  also  one  180-kw,  single-phase 
Warren  induction  generator,  SCO  r.p.m.,  with  5-kw,  120-volt  exciter  and 
belt,  and  23-in.  x  24-in.  face  pulley  and  one  white  marble  switchboard 
panel  complete. 

HENRY,  ILL. — The  Turner-Hudnut  Company,  which  operates  a  chain 
of  elevators  along  the  Illinois  River,  has  entered  into  a  contract  with 
the  Public  Service  Company  of  Northern  Illinois  to  supply  electricity 
to  operate  its  elevators  at  Hennepin,  Henry,  Lacon  and  Chillicothe. 
The  Public  Service  Company  contemplates  extending  its  transmission  line 
from   Streator  to   Hennepin. 

HILLSBOEO,  ILL. — Eleven  farmers  living  northeast  of  Butler  have 
organized  an  "electric  syndicate"  and  have  made  arrangements  with  the 
Hillsboro  Electric  Light  &  Power  Company  to  extend  its  transmission  line 
into  that  section.     Electricity  will  be  used  for  motors  as  well  as  lamps. 

LITCHFIELD.  ILL. — M.  Bishop  has  submitted  a  bid  to  the  City 
Council  for  lighting  the  streets  of  the  city.  He  offers  to  furnish 
eighty-five  lamps  on  a  moonlight  schedule  for  $70  per  lamp  per  year 
for  a  period  of  five  years.  .\  proposition  has  been  submitted  by  Harry 
Tinkelpaugh  offering  to  supply  eighty-five  lamps  on  a  moonlight  schedule 
at  $75  each  per  year  and  on  an  all-night  schedule  for  $90  per  lamp  per 
year  for  a  period  of  five  years. 

MOKENA,  ILL. — A  movement  is  on  foot  to  organize  a  stock  com- 
pany for  the  purpose  of  installing  and  operating  an  electric-light  plant 
in  Mokena. 


PEORIA,  ILL. — The  Board  of  County  Supervisors  is  contemplating 
remodeling  the  Peoria  County  court  house  and  the  installation  of  new 
electrical   equipment. 

CONNERSVILLE,  IND. — The  Commissioners  of  Fayette  County  have 
granted  the  Hydro-Electric  Light  &  Power  Company  permissiqn  to  erect 
transmission  lines  along  the  highways  in  the  county.  The  company,  it  is 
said,  proposes  to  extend  its  system  to  every  part  of  the  county. 

FAIRMOUNT,  IND.— .Application  has  been  made  to  the  Town  Board 
by  the  Indiana  Union  Traction  Company,  of  Anderson,  Ind.,  for  a 
franchise  to  supply  electricity  for  lamps  in  Fairmount.  The  company 
submitted  a  proposition  for  furnishing  street  lamps. 

GOSHEN,  IND.— H.  E.  Bucklin,  owner  of  the  St.  Joseph  Valley  Trac- 
tion Company,  is  planning  to  build  three  dams  on  the  St.  Joseph  River 
to  furnish  power  for  his  electric  railway,  now  operated  by  gasoline 
motors.  Work  has  already  commenced  on  the  first  one.  Power  obtained 
by  means  of  the  first  dam  will  be  utilized  to  operate  pile-drivers  and 
machinery  used  on  the  second  and  third  dams.  The  power  plant  will 
be  erected  near  the  third  dam  to  be  located  near  Pigeon  Creek,  which 
will  supply  energy  to  operate  the  railway  system. 

NOBLESVILLE,  IND. — A  company  has  been  formed  under  the  name 
of  the  White  River  Corporation  to  take  over  and  complete  a  dam  in 
W'hite  River  for  power  and  storage  purposes.  The  company  will  also 
build  a  power  plant  to  generate  electricity  for  lamps  and  motors.  The 
company  is  capitalized  at  $60,000  and  the  directors  are:  Alexander  R. 
Holliday,  John  H.  Holliday,  Thomas  C.  McReynolds  and  others.  One- 
half  of  the  stock  is  owned  by  the  Indianapolis  Water  Company  and  the 
other  half  by  the  Noblesville  Heat,  Light  &  Power  Company. 

OTTERBEIX,  IND.— The  County  Commissioners  have  granted  the 
Otterbein  Light  &  Power  Company,  recently  organized,  a  franchise  to 
erect  a  transmission  line  from  Lafayette,  Ind.,  to  Otterbein.  The  com- 
pany will  secure  energy  of  the  Indiana  Lighting  Company,  of  Lafayette, 
to  operate  its  system  in  this  town.  Henry  Blot  is  president  of  the  Otter- 
bein Light  &  Power  Company. 

ALLISON,  lA. — At  an  election  held  recently  the  proposition  to  grant 
a  franchise  to  Claude  E.  Mackey  to  erect  and  operate  an  electric-light 
plant  in   .Allison  was  carried. 

DUBUQUE,  lA. — Sealed  proposals  will  be  received  at  the  office  of 
the  Board  of  Trustees,  Dubuque,  la.,  until  Jan.  22,  1912,  for  furnish- 
ing and  erecting  a  2,000,000-gal.  duplex,  double-acting,  motor-driven 
pump  at  the  level  pumping  station.  Copies  of  proposal,  contract  and 
specifications  may  be  obtained  at  the  office  of  the  city  water-works.  B. 
F.   Stedman  is  superintendent  and  R.   P.   Melendy,  engineer. 

KEOKUK,  lA. — The  Keokuk  Electric  Company,  recently  incorporated, 
has  taken  over  the  property  and  holdings  of  the  Keokuk  Gas  &  Electric 
Company,  the  Keokuk  Electric  Railway  &  Power  Company,  the  Hamilton 
Light  &  Power  Company  and  the  Western  Illinois  Electric  Company,  the 
last-named  company  controlling  the  interurban  trolley  line  from  Keokuk 
to  Hamilton  and  Warsaw.  The  new  company  is  capitalized  at  $650,000 
and  is  controlled  by  the  Stone  &  Webster  Corporation,  of  Boston,  Mass. 
It  is  understood  that  A.  D.  .Ayres  will  be  retained  as  manager. 

MAQUOKETA,  lA.— Application  has  been  made  to  the  City  Council 
by  J.  Frank  Barnes,  of  the  Barnes  Electric  Light  &  Power  Company, 
for  a  franchise  to  build  and  operate  an  electric-light  plant.  It  is 
proposed  to  use  crude-oil-burning  engines  to  drive  the  plant.  The  plant 
of  the  Maquoketa  Electric  Light  Company  was  formerly  operated  by 
water-power,  but  since  the  dam  was  washed  away  several  months  ago 
it  has  been  trying  to  operate  its  plant  by  steam-power.  The  service 
has  not  been  satisfactory.  If  granted  a  franchise,  Mr,  Barnes  promises 
to   improve   the  service. 

STRATFORD,  lA.— The  installation  of  an  electric-light  plant  in 
Stratford  is  reported  to  be  under  consideration. 

-ATCHISON,  K.AN. — The  installation  of  a  municipal  electric-light  plant 
is  under  consideration  by  the  City  Council.  The  Council  has  demanded  a 
material  reduction  in  the  present  rates  for  electrical  service  furnished  by 
the  Atchison  Railway,  Light  &  Power  Company,  and  unless  granted  will 
probably  take  steps  toward  the  construction  of  a  municipal  plant. 

HILLSBORO,  KAN. — Plans  are  being  considered  for  the  installa- 
tion of  an  electric-light  system  in  Hillsboro.  It  is  proposed  to  secure 
energy  from  the  municipal  electric  plant  at  McPherson.  The  cost  of  the 
transmission  line  is  estimated  at  about  $14,000.  Under  the  present  plan 
it  is  proposed  that  the  towns  of  Hillsboro,  Lehigh,  Canton  and  Galva 
unite   in  the  project  to  secure   electricity   from   the   McPherson    plant. 

MANHATTAN,  KAN.— Contracts  will  be  placed  by  the  Manhattan  City 
&  Interurban  Railway  Company  for  the  construction  of  a  new  power 
house.  The  company  expects  to  purchase  an  oil  or  steam  engine,  two  or 
three  large  boilers,  a  200-kw  direct-current  belted  or  direct-connected  gen- 
erator and  a  75-kw   125-volt  direct-current  belted  generator. 

PERRY,  KAN. — At  an  election  held  Dec.  9  the  proposition  to  issue 
bonds  to  the  amount  of  $5,000,  the  proceeds  to  be  used  for  the  installation 
of  a  municipal  electric-fight  plant,  was  carried. 

ISL.VND,  KV. — The  installation  of  an  electric  street-lighting  system  is 
reported  to  be  under  consideration.  Electricity  for  operating  the  system 
may  be  secured  from  the  plant  of  the  Memphis  Mining  Company,  located 
about  a  lialf  mile  from  the  town. 

MITCHELLVILLE,  LA.— At  an  election  to  be  held  Jan.  9,  1912.  the 
proposition  to  grant  a  franchise  to  George  T.  Gibson  to  install  an  electric- 
light  plant  will  be  submitted  to  a  vote. 
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ATHOLj  MASS. — Extensive  improvements  and  extensions  are  being 
made  by  the  Atliol  Gas  &  Electric  Company  10  its  power  plants  in  Athol 
uid  Wendell,  which  will  involve  an  expenditure  of  about  $30,000.  The 
additions  to  the  plant  at  Wendell,  which  will  cost  about  $20,000.  have 
been  made  necessary  to  meet  the  increasing  demand  for  electrical  serv- 
ice in  Athol  and  Orange  and  also  the  street-railway  system  of  the  Athol 
ft  Orange  Street  Railway  Company.  New  equipment  is  being  installed 
at  the  Wendell  station,  including  a  SCO  kw  Curtis  steam  turbine,  a  -tsO-hp 
Sterling  boiler,  the  construction  of  a  concrete  boiler  house  and  a  concrete 
smokestack.  Provision  has  been  made  in  the  plant  for  the  installation 
of  two  more  waterwheels  with  a  large  generator  and  two  large  rotary 
converters  in  case  they  should  be  needed  when  the  new  railway  between 
Orange  and  Millers  Falls  is  completed.  The  present  improvements  will 
increase  the  output  of  the  plant  to  1500  kw.  The  improvements  to  the 
plant  in  .\thol  include  the  installation  of  a  425-hp  engine  to  replace  an 
engine  of  225  hp  and  of  a  425-kw  converter  10  replace  a  225-k\v  machine. 
CAMBRIDGE,  MASS.— Plans  arc  being  considered  for  the  installation 
of  ornamental  street  lamps  on  Massachusetts  Avenue  between  Lafayette 
Square  and  City  Hall.  It  is  proposed  to  erect  thirty-six  posts  carrying 
two  lamps  each.  It  is  estimated  that  the  new  s.vstem  will  cost  the  city 
$82.44  per  post  yer  year,  making  the  annual  cost  $2,967. 

SEEKON'K,  M.\SS. — The  Gas  and  Electric  Light  Commissioners  have 
approved  the  issue  of  new  capital  stock  by  the  Seekonk  Electric  Company 
to  the  amount  of  $5,000,  the  proceeds  to  be  used  to  purchase  the  trans- 
mission lines  of  the  Narrangansett  Electric  Lighting  Company,  of  Provi- 
dence. R.  I.,  within  the  town.  The  Seekonk  company  proposes  to  pur- 
chase energj-  from  the  Narragansctt  company  and  to  distribute  same 
in  the  villages  of  Seekonk  and  Swansea.  The  value  of  the  existing  lines 
is  estimated  at  about  $1,000,  and  extensions  will  be  made  involving  an 
expenditure  of  about  $5,400. 

ANN  ARBOR.  MICH.— It  is  reported  that  all  bids  for  the  proposed 
power  house  have  been  rejected  by  the  Board  of  Regents,  plans  for  which 
were  prepared  by  Smith,  Hinchman  &  Grylls,  engineers,  Washington 
Arcade    Building.    Detroit,    Mich. 

CLARA  CITY,  MICH.— It  is  reported  that  a  franchise  has  been 
granted  to  Charles  Bush  and  E.  Behrends  for  the  installation  of  an 
electric-light   plant   in   Clara   City.    Mich. 

GRAND  RAPIDS,  MICH.— Plans  to  do  away  with  the  West  Side  power 
canal  are  again  under  consideration.  It  is  proposed  to  deepen  and  widen 
the  canal  and  to  erect  an  electric-power  plant  between  the  canal  and  river, 
just  above  the  Pearl  Street  bridge,  about  opposite  the  plant  of  the  Powers 
ft  Walker  Casket  Company,  It  is  estimated  that  about  1000  hp  can  be 
developed. 

LUDINGTOX,  MICH.— The  Steams  Lighting  &  Power  Company  has 
submitted  a  proposition  to  the  City  Council  in  connection  with  a  renewal 
of  the  street-lighting  contract  for  a  term  of  five  years.  The  company 
offers  to  replace  the  arc-lamp  system  on  East  Ludington  Avenue  with  five 
ornamental  lamp  standards,  each  carrying  five  lamps,  which  would  do 
away  with  all  electric-light   poles  in   the  business  center. 

ROMEO,  MICH— The  Village  Council  has  accepted  the  proposition  of 
the  Eastern  Michigan  Edison  Company  to  purchase  the  municipal  electric- 
light  plant  at  $18,000.  The  proposition  will  be  submitted  to  a  vote  at  an 
election  to  be  held  Dec.  27.  The  plant  originally  cost  $35,000  and  has 
been  in  operation  for  the  past  fourteen  years.  The  people  demanded  a 
twenty-four-hour  service,  and  it  was  decided  it  would  be  better  to  sell  the 
plant  than  to  equip  it  for  the  additional  service. 

ALBERT  LEA,  MINN.— The  name  of  the  Albert  Lea  Light  &  Power 
Company  has  been  changed  to  the  Minnesota  Gas  &  Electric  Company. 
The  capital  stock  of  the  company  has  also  been  increased  to  $750,000. 
The  new  company  is  planning  to  enlarge  its  plant  and  extend  its  system 
into  the  surrounding  villages  and  into  the  farming  districts  to  supply 
electricity  for  lamps  and  motors.  It  is  understood  that  the  company 
proposes  to  remove  its  power  plant  to  the  outskirts  of  the  city,  where 
a  larger  plant  will  be  erected.  Ludwig  Kemper  is  secretary  and 
treasurer. 

FEDERAL  DAM.  MINN. — The  Council,  it  is  reported,  has  been  pe- 
titioned for  a  franchise  to  construct  and  operate  an  electric-light  plant 
in  Federal   Dam. 

MINNEAPOLIS,  MINN.— The  Minneapolis  General  Electric  Company, 
it  is  said,  will  submit  a  new  proposal  to  supply  electrical  energy  to 
operate  the  municipal  filtration  plant,  giving  the  city  a  lower  rate.  The 
city  agrees  to  reduce  the  amount  used  while  the  company  is  carrying 
its  peak  load  daily.  The  cost  of  erecting  a  transmission  line  to  the  plant 
is  estimated  at  $10,000. 

MORRISTOWX,  MINN. — The  Consumers'  Power  Company  is  re- 
ported to  have  been  granted  a  franchise  to  supply  electricity  for  lamps 
and   motors   in   Morristown. 

ROCHESTER,  MINN.— H.  M.  Byllesby  &  Company,  of  Chicago,  III., 
are  reported  to  have  submitted  a  proposition  to  the  City  Council  for  a 
franchise  to  supply  electrical  energy  to  operate  the  municipal  electric-light 
plant. 

GULFPORT,  MISS.— The  Gulfport  &  Mississippi  Coast  Traction  Com- 
pany is  planning  to  purchase  a  2500-kva  turbo-generator  set  for  its  power 
house  in  Gulfport  in  the  near  future. 

KOSCIUSKO.  MISS.— The  Planters'  Oil  &  Gin  Company,  of  Kosci 
osko.  Miss.,  it  is  reported,  is  in  the  market  for  a  75-kw  to  100-kw, 
llOO-Tolt.    125-cycle,   single-phase,   second-hand   generating  unit. 


.\IOKAXE.  .MO.— C.  E,  .Moscley  i»  reported  to  be  interested  in  the 
establishment  of  an  electric-light  plant  in   Mokane. 

TWIN  BRIDGES,  MONT.— The  Madison  River  Power  Company  has 
completed  all  arrangements  for  lighting  the  streets  of  the  town.  Owing 
to  the  Town  Council  being  unable  to  come  to  an  agreement  upon  the 
street-lighting  question  the  streets  ore  still  in  darkness. 

Kli.-\KNEY.  NEH. — Plans  are  being  prepared  by  the  Oscar  Claussen 
Engineering  Company,  of  St.  Paul,  Minn.,  for  the  installation  of  a  mu- 
nicipal electric-light  plant  in  Kearney.  It  is  proposed  to  operate  this 
plant  in  connection  with  the  water-works  system.  The  plans  include  the 
installation  of  an  ornamental  street-lighting  system  in  the  business  dis- 
trict. It  is  said  that  oil  engine,  gas  producer  and  steam-power  equip- 
ment will  be  considered.    J.  F.  Druar.  engineer,  is  in  charge  of  the  work. 

OSMOND,  NEB.— The  Village  Board  has  granted  a  franchise  to  B. 
S.  Leedon  &  Son  to  install  an  electric-light  plant  in  Osmond.  It  is 
understood  that  the  plant  will  be  installed  by  the  Alamo  Engine  & 
Supply  Company,  of  Omaha,  Neb. 

GOLDFIELD,  NEV.— Plans  are  being  considered  by  the  Goldhcld 
Deep  Mines  Company,  recently  incorporated,  for  the  installation  of  a 
250-hp  electric  hoist  and  air-compressor  plant.  Senator  W.  A.  Clark  and 
others  are  interested  in  the  company. 

WASHOE,  NEV.— The  Commonwealth  mine  is  remodeling  its  hydro- 
electric power  plant.  New  cfluipment  will  be  installed.  C.  N.  Miller  is 
general  manager  of  the  company. 

HOBOKEN.  N.  J.— Plans  are  being  considered  by  Wilson  Taylor, 
president  of  the  Hoboken  Board  of  Education,  to  establish  a  power 
plant  to  supply  electricity  for  lamps  and  motors  for  all  the  schools 
throughout  the  city.  The  cost  of  the  proposed  plant  is  estimated  at 
about  $25,000.     Mr.  Taylor  places  the  annual  saving  at  $6,000  per  year. 

BROOKLYN,  N.  Y.— Bids  will  be  received  by  the  commissioner  of 
water  supply,  gas  and  electricity,  Department  of  Water  Supply,  Gas  and 
Electricity,  Room  1904,  13  to  21  Park  Row,  New  York,  until  Dec.  29  for 
furnishing,  installing,  maintaining  and  reserving  for  use  of  the  high-pres- 
sure fire  service  all  apparatus  and  equipment  necessary  for  generating  and 
iransmitting  1830  kw  of  three-phase,  6600-volt,  25-cycle  power  and  fur- 
nishing and  delivering  this  power  under  the  terms  of  this  contract  from 
.Ian.  1,  1912,  to  Dec.  31,  1912,  both  inclusive,  at  each  of  the  high-pressure 
lire-service  pumping  stations  located  in  the  borough  of  Brooklyn,  at  Fur- 
man  and  Joralemon  Streets  and  at  Willoughby  and  St.  Edward's  Streets 
respectively.  Blank  forms  may  be  obtained  at  the  office  of  the  depart- 
ment, Rpcm  2339  Park  Row  Building,  New  York,  .N'.  V,  Henry  S. 
Thompson    is   commissioner. 

CATSKILL,  N.  Y. — Application  has  been  made  to  the  Public  Service 
Commission.  Second  District,  by  the  Schoharie  Light  &  Power  Company, 
the  Catskill  Illuminating  &  Power  Company  and  the  Upper  Hudson  Elec- 
tric &  Railroad  Company  for  approval  of  consolidation  of  these  com- 
panies and  for  authority  to  issue  capital  stock  and  bonds. 

JAMAICA,  N.  Y. — Sealed  proposals  will  be  received  by  C.  B.  J.  Sny- 
der, superintendent  of  school  buildings.  Department  of  Education,  Park 
.•\vcnue  and  Fifty  ninth  Street,  New  York,  N.  Y.,  until  Jan.  2.  for  in- 
stalling electric  equipment  in  the  new  Public  School  40,  located  at  the 
corner  of  Pacific  and  Union  Hall  Streets,  Jamaica,  borough  of  Queens. 
Blank  forms,  plans  and  specifications  may  be  obtained  or  seen  at  the 
office  of  the  superintendent.  Hall  of  Board  of  Education,  Park  Avenue 
and  Fifty-ninth  Street,  New  York,  and  also  at  branch  office,  69  Broad- 
way,  Flushing,  borough  of  Queens. 

JAMESTOWN,  N.  Y.— The  Public  Service  Commission,  Second  District, 
has  granted  the  Jamestown  Lighting  &  Power  Company  permission  to 
exercise  rights  and  privileges  conferred  upon  it  under  a  franchise  granted 
by  the  Town  Board  of  Ellicott  for  furnishing  electricity  for  lamps  and 
motors  in  that  town. 

NEWFANE,  N.  Y.— The  Newfane  Electric  Company  has  received  au- 
thority from  the  Public  Service  Commission,  Second  District,  to  issue 
additional  capital  stock  to  the  amount  of  $7,000,  the  proceeds  to  be  used 
for  payment  of  expenditures  incurred  for  proper  capital  expenses. 

NEW  YORK.  N.  Y.— Bids  will  be  received  by  the  commissioner  of 
bridges,  Department  of  Bridges.  13  to  21  Park  Row,  New  York,  N.  Y., 
until  Dec.  23,  for  furnishing  and  installing  electrical  feeder  cables  on 
the  westerly  track  of  the  upper  deck  of  the  Manhattan  Bridge.  Blank 
forms  and  specifications  may  be  obtained  at  the  above  office.  Arthur  J. 
O'Kcefe   is  commissioner. 

NEW  YORK,  N.  Y. — Sealed  proposals  will  be  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C,  until  Jan. 
13.  1912,  for  furnishing  three  200-kw  motor-generator  sets  and  con- 
trolling panels  at  the  navy  yard.  New  York,  N.  Y.  Specifications  can 
be  obtained  on  application  to  the  bureau  or  the  commandant  of  the 
navy  yard  named.  The  cost  of  the  work  is  estimated  at  $16,000.  R.  C. 
HoUyday  is  chief  of  bureau. 

NEW  YORK.  N.  Y.— Proposals  will  be  received  at  the  Bureau  of 
Yards  and  Docks.  Navy  Department,  Washington,  D.  C,  until  Jan.  13, 
1912,  for  extension  of  underground  compressed-air  mains  at  the  navy 
yard.  New  York,  N.  Y.,  plans  and  specifications  for  which  may  be  ob- 
tained on  application  to  the  above  bureau  or  to  the  commandant  of  the 
navy  yard  named.  The  cost  of  the  work  is  estimated  at  $8,500.  William 
M.    Smith  is  acting  chief  of  bureau. 

NEW  YORK,  N.  Y. — Proposals  will  be  received  by  the  president  of 
the  Board  of  Trustees  of  Bellevue  and  Allied  Hospitals.  New  York.  N.  Y., 
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uniil  Dec.  28  tor  fiirnishiog  all  labor  and  materials  required  for  the 
reconstruction  of  ibe  electric-light  system  at  the  main  building  and  over- 
hauling of  same  at  the  ambulance  building,  power  house  and  laundry 
biiildmg  of  the  Harlem  Hospital,  situated  at  136th  to  137th  Street  and 
Lcno.K  Avenue,  New  York,  N.  Y.  Blank  forms  may  be  obtained  at  the  office 
01  the  contract  clerk,  400  East  Twenty-ninth  Street,  New  York,  N.  Y. 
John  \\'.   Brannan  is  president  of  board  of  trustees. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  commissioner  of 
water  supply,  gas  and  electricity.  Department  of  Water  Supply,  Gas  and 
Klectricity,  Room  1904,  13  to  21  Park  Row,  New  York,  N.  Y.,  until  Dec. 
29  for  furnishing,  maintaining,  installing  and  reserving  for  the  use  of 
the  high-pressure  fire  service  all  apparatus  and  equipment  necessary  for 
generating  and  transmitting  3250  kw  of  three-phase,  6600-volt,  25-cyclc 
electric  power  and  furnishing  and  delivering  this  power  under  terms  of 
Ibis  contract  from  Jan.  1,  1912,  to  Dec.  31,  1912,  both  inclusive,  at  eacli 
of  the  high-pressure  fire-service  pumping  stations  located  in  the  borotigh 
of  Manhattan,  at  Oliver  and^South  Streets  and  at  Gansevoort  and  West 
Streets  respectively. ---Blank^  forms  may  be  obtained  at  the  office  of  the 
department.  Room  2339.  Park  Row  Building,  New  York,  N.  Y.  Henry  S. 
Thompson  is  commissioner. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Department  of 
Puhhc  Charities  until  Jan.  2  (extension  of  date  from  Dec.  21)  as  follows: 
(1)  For  furnishing  materials  and  labor  for  underground-conduit  system, 
transformer  vault,  electric  elevator  and  other  work  in  the  metropolitan 
hospital  district;  (2)  for  complete  electric  wiring  and  fixtures  for  infirmary 
dining-room  and  kitchen,  female  tuberculosis  building  and  sun  tests, 
solarium  pavilions  Nos.  1  to  5,  superintendent's  residence,  carpenter  shop, 
coffin  shop,  stable,  power  house  and  laundry  building  for  metropolitan 
hospital  district:  (3)  for  complete  electric  wiring  and  fixtures  for  new 
Roman  Catholic  church,  male  infirmary  and  sun  tents,  and  electric  motors 
for  laundry  for  metropolitan  hospital  district;  (4)  for  furnishing  labor  for 
ground  wire  and  labor  and  materials  for  grounding  system,  lightning 
arresters  and  automatic  switches  for  metropolitan  hospital  district.  Blank 
forms  and  further  information  may  be  obtained  at  the  otfice  of  Frank 
Sutton,  consulting  engineer,  80  Broadway,  New  York.  N.  Y.,  where  plans 
and  specifications  may  be  seen.     Michael  J.  Rrummond  is  commissioner. 

SODUS,  N.  Y. — The  Town  Board  has  granted  a  franchise  to  Omar 
Curtis,  representing  the  Northern  Wayne  Electric  Light  Company,  to 
install  an  electric  light  and  power  system  in  the  town  of  Sodus,  east  of 
the  siil,station.  The  company  also  contemplates  erecting  electric  systems 
in  Rose,  North  Rose,  Wolcott  and  possibly  Red  Creek,  to  supply  electrical 
service  in  those  places.  The  franchise  granted  by  the  Town  Board  of 
Sodus  will  enable  the  company  to  furnish  electricity  in  the  villages  of 
Sodus  I'oint  and  Sodus  Center,  in  addition  to  Wallington  and  Alton. 

ALBEMARI-E,  N.  C— Proposals  will  be  received  by  the  Mayor  and 
the  Board  of  Commissioners  of  the  town  of  -Mbcmarle,  N.  C,  until  Jan. 
16  for  the  construction  of  a  water-works  system,  which  will  include  the 
erection  of  a  pumping  station,  clear-water  basin,  deep  well,  two  motor- 
driven  turbine  pumps  having  a  capacity  of  750  gal.  per  minute  each. 
switchboard  and  1  mile  of  pole  line,  tower  and  tank  and  about  5  miles  of 
6-in.  to  lOin.  pipe  line.  Plans  and  specifications  are  on  tile  at  the  office 
of  the  Mayor  in  Albemarle  and  at  the  office  of  Gilbert  C.  White,  engineer, 
Charlotte,  N.  C.  Copies  of  specifications,  proposal  blanks,  etc.,  may  be 
obtained  on  application  to  the  engineer.  A  complete  set  of  blueprints  will 
be  furnished  on  payment  of  $3  to  cover  cost  of  same.  M.  J.  Harris  is 
.Mayor. 

MAIDEN,  N.  C. — ^The  Council  is  reported  to  be  considering  the  in- 
stallation of  an  electric-lighting  system  in  Maiden.  It  is  proposed  to 
obtain  electricity  from  the  substation  of  the  Southern  Power  Company 
at  Charlotte,  N.  C,  to  operate  the  system. 

WENTWORTH,  N.  C— Bids  will  be  received  by  the  County  Com- 
missioners of  Rockingham  County,  North  Carolina,  for  furnishing  a 
modern  lighting  plant  for  the  court  house  and  jail.  For  further  in- 
formation address  J.  P.  McMichael,  clerk  of  County  Commissioners, 
Wentworth,   N.   C. 

MILTON,  N.  D. — The  installation  of  an  electric  street-lighting  system 
in  Milton  is  reported  to  be  under  consideration. 

ALLIANCE,  OHIO. — It  is  said  that  Mayor  Speidel  in  his  annual  mes- 
sage will  recommend  to  the  new  Council  that  initial  steps  be  taken 
toward  the-  installation  of  a  municipal  electric-light  plant  in  order  to 
have  the  plant  ready  for  operation  by  the  time  the  franchise  of  the 
Alliance  Gas  &  Power  Company  expires. 

CLEVELAND,  OHIO.— The  Cleveland  Electric  Illuminating  Company 
submitted  the  only  bid  for  lighting  the  streets  of  the  city.  The  company 
offered  to  supply  arc  lamps  at  $51.56  each  per  year,  which  is  a  reduction 
of  $1.92  per  lamp  paid  under  the  present  contract. 

CLEVELAND.  OHIO.— The  Cleveland  Electric  Illuminating  Company 
has  applied  to  the  Ohio  Public  Service  Commission  for  permission  to 
issue  common  stock  to  the  amount  of  $1,500,000,  to  be  sold  at  par,  and 
to  issue  $1,500,000  in  first-mortgage  bonds,  to  be  disposed  of  for  cash 
and  at  par.  The  proceeds  are  to  be  used  to  provide  for  improvements, 
betterments,   etc.,  and  to  liquidate  certain  existing  indebtedness. 

COLUMBUS,  OHIO.— The  report  of  the  special  committee  appointed 
by  the  Council  to  determine  the  number  of  new  street  lamps  refluired  has 
been  accepted  by  the  Council  with  a  recommendation  that  it  be  turned 
over  to  the  new  director  of  public  service  after  the  first  of  the  year.  The 
committee  recommends  the  installation  of  214  additional  lamps. 

GREENVILLE,  OHIO.— Sealed  proposals  will  be  received  by  the 
director  of  public  service,  Greenville,  Ohio,  until   Dec.  30  for  furnishing 


electric  street  lamps  and  gas  lamps  for  alleys  and  public  places  for  a  ten 
of  years  beginning  Jan.  1,  1912,  and  ending  June  17,  1920.  D.  W.  Shivej 
is  director  of  public  service. 

NILES,  OHIO. — Plans  are  being  considered  by  the  City  Council  for  I 
installation  of  an  ornamental  street-lighting  system  on  the  princip;il  sire 
of  the  city,  bids  for  which  will  be  called  for  in  the  near  future. 

TROTWOOD,  OHIO.— The  County  Commissioners  have  granted  t 
Dayton  Light  &  Power  Company  a  second  franchise,  giving  the  coinpa! 
permission  to  extend  its  transmission  line  from  Fort  McKinley  to  Tri 
wood  for  the  purpose  of  supplying  electricity  for  lamps  a:id  motors 
Trotwood.  The  company  was  recently  granted  a  franchise  to  extend 
system   to  Fort  McKinley. 

KINGFISHER,  OKLA.— The  Benham  Engineering  Company,  of  Ok- 
lahoma City,  Okla.,  is  preparing  plans  and  specifications  for  extensions 
to  the  municipal  electric-light  plant  and  water-works  system  in 
fisher.   Bids  for  material  will  be  received  about  Jan.   IS. 

OKLAHOMA  CITY,  OKLA.— Plans  are  being  considered  by  the 
Chamber  of  Commerce  and  the  Oklahoma  City  Retailers'  Association  for 
the  installation  of  an  ornamental  street-lighting  system  in  the  downtown 
district  Off  the  city. 

PONC.\  CITY,  OKLA. — Plans  and  specifications  are  being  preparedl 
by  Burns  &  McDonnell,  of  Kansas  City,  Mo,,  for  the  municipal  elec-i 
trie-light  plant  in  Ponca  City,  for  w^hich  bonds  to  the  amount  of  $30,- 
000  were   recently  voted. 

WAGONER,   OKLA. — Plans   and  specifications  are  being  prepared   by 
the    Benham    Engineering    Company,    of    Oklahoma    City,    Okla.,    for   ex- 
tensions  to   the   municipal   water-works   system   and   electric-light   plant 
Wagoner,    Okla.      It    is    expected    that    bids    will    be    called    for    material  i 
about   Feb.    1,    1912. 

LAKEVIEW,  ORE.— The  proprietors  of  the  Ramona  Hot  Springs, 
located  near  Lakeview,  are  said  to  be  planning  to  install  an  electrit> 
power  plant. 

LINTON,  ORE. — The  electric  power  plant  of  the  Western  Oregon 
Lumber  Company  was  recently  destroyed  by  fire,  causing  a  loss  of  about 
$200,000. 

PORTLAND,  ORE. — The  Oregon  Electric  Railway  Company,  it  is 
reported,  is  planning  to  construct  an  electric  railway  from  Portland  to 
McMinnville,  via  Newberg,  a  distance  of  about  40  miles,  work  on  which 
will  begin  at  once.  The  line  will  eventually  be  extended  to  Dallas,  25 
miles  distant.  ^ 

CONNEAUTVILLE.  PA.— Plans  are  being  considered  for  the  in- 
stallation of  an  electric-light  plant  in  Conneautville.  Electricity  for 
operating    the    system   will   be   secured   from   the   plant   at   Meadville. 

JOHNSTOWN,  PA.— The  board  of  directors  of  the  Dale  Light,  Heat 
&  Power  Company  has  authorized  extensive  improvements  to  its  plant, 
which  will  involve  an  expenditure  of  about  $12,000.  At  the  annual  1 
meeting  to  be  held  Jan.  5  the  stockholders  will  be  asked  to  vote  on 
the  proposition  to  increase  the  capital  stock  of  the  company  from  $30,-  , 
000  to  $250,000.  The  plant  of  the  company  is  located  in  the  newly 
annexed   portion  of   Stonycreek  Township.      C.    F.   Lancaster   is   manager. 

MAUCH    CHUNK,    PA.— Plans    have    been    prepared    by    the    Lehigh  I 
Valley   Coal  &  Navigation  Company   for  the  construction  of  a  large  elec- 
tric generating   plant  in   its   mining    region   for   the   purpose   of   supplying 
electricity    to   manufacturing   industries   in    the   territory    adjacent   thereto 
within  a  radius  of  40  miles  and  for  use  on  its  own  mining  properties. 

MERCER,  PA.— The  Borough  Council  has  granted  the  Mercer  County 
Electric  Light  &  Heat  Company  a  franchise  to  build  and  operate  an 
electric-light  plant  in  Mercer.  Under  the  terms  of  the  franchise  the 
company  is  to  begin  work  on  the  proposed  system  within  thirty  days 
and  to  have  the  plant  in  operation  within  six  months.  It  also  provides 
that  arc  lamps  are  to  be  furnished  for  street  lighting  at  $75  each  per 
year  up  to  twenty  in  number  and  $65  each  per  year  for  all  above  that 
number.  Electricity  for  lighting  the  fire  department  is  to  be  furnished 
free  of  charge.  The  Mercer  County  Electric  Light  &  Heat  Company  has 
recently  acquired  the  capital  stock  of  the  Greenville  Electric  Light, 
Heat   &  Power  Company. 

PHILADELPHIA,  PA.— Sealed  proposals  will  be  received  by  Joseph 
R.  C.  McAllister,  president  Board  of  Recreation,  City  Hall,  Philadelphia, 
Pa.,  until  Dec.  26  for  furnishing  electric-arc  lamps  and  incandescent 
electric  lamps  for  lighting  the  miscellaneous  playgrounds  in  the  city  of 
Philadelphia,  Pa.  Approximately  100  arc  lamps  and  700  incandescent 
lamps  will  be  required. 

PITTSBURGH,  PA.— The  committee  on  public  works  of  the  Coimcil 
has  recommended  that  the  Mayor  and  director  of  the  Department  of 
Public  Works  be  authorized  to  advertise  for  bids  for  electricity  for 
lighting  the  streets  for  a  term  of  one  year,  and  also  for  furnishing 
incandescent   mantle  lamps   for  the   same   period. 

SHARON,  PA.— Plans  and  estimates  have  been  submitted  to  the  City 
Council  by  D.  M.  Hosford,  of  Cleveland,  engineer,  for  the  proposed 
municipal  electric-light  plant.  •  The  cost  of  the  plant  is  estimated  at 
$83,322.  Provision  is  made  for  250  6.6-amp  magnetite  arc  lamps  for  a 
street-lighting  system  and  for  a  commercial  load  sufficient  to  supply  a 
population    of    18,000. 

WE.VrilERLY,  PA.— A  special  election  will  be  called  Jan.  S,  1912,  to 
vote  on  (he  proposition  to  issue  bonds  to  the  amount  of  $14,000,  the  pro- 
ceeds to  be  used  for  the  installation  of  a  power  plant  in  connection  with 
the  municipal  electric-light  plant. 
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TIVERTON.  R.  I. — The  siockliolders  of  the  Tiverton  Electric  Company 
have  voted  to  increase  the  capital  stock  of  the  company  from  $12,000  to 
$36,000,  the  proceeds  to  be  used  for  extension  of  transmission  lines  and 
additional  equipment  to  meet  the  increasing  demand  for  electrical  service. 
The  company  purchases  electrical  energy  from  the  Tall  River  Electric 
Light  Company  to  operate  its  system. 

MENXO,  S.  D. — ^Thc  Town  Board  has  granted  a  twenty-year  fran- 
chise for  the  installation  of  an  electric-light  plant.  Under  the  terms 
of  the  franchise  the  system  must  he  completed  and  in  operation  not 
later  than   Tuly    1.   1912. 

WAKONDA,  S.  D.— The  Wakonda  Light,  Power  &  Heating  Company, 
recently  organized,  will  apply  for  a  iweniy-livc-year  -franchise  to  install 
an  electric-light  and  heating  plant.  The  company  is  capitalized  at  $10,000. 
BRISTOL,  TEXN. — The  City  Council  is  considering  a  proposition 
submitted  by  the  Bristol  Gas  &  Electric  Company  for  the  erection  of 
fifteen  arclies.  one  to  be  erected  over  each  of  the  principal  streets  of 
the  city. 

COWAN,  TENN. — The  installation  of  an  electric-lisl't  plant  in  Cowan 
is  reported  to  be  under  consideration. 

JOHNSON  CITY,  TENN.— S.  15.  Vaught,  financial  secretary  of  Emory 
and  Henry  College,  Johnson  City,  Tenn.,  it  is  reported,  would  like  to 
receive  estimates  on  cost  of  electric-light  plant  for  the  community. 

KNOX\'ILLE,  TENN. — ^The  Aluminum  Company  of  America,  ot 
Pittsburgh.  Pa.,  has  purchased  the  right-of-way  for  a  distance  of  40 
miles  along  the  Tennessee  River  in  Blount  County,  Tenn.,  and  across 
the  state  line  in  North  Carolina.  The  company  proposes  to  build  a 
large  power  plant  and  utilize  the  water-power  to  generate  electricity 
to  operate  a  large  aluminum  plant.  It  is  understood  that  200,000  hp 
will  be  developed  at  a  cost  of  $12,000,000.  As  yet  the  company  has  not 
decided  whether  to  erect  its  refining  plant  near  the  power  dams  or  in 
Knoxville. 

LEXINGTON,  TENN. — Bonds  to  the  amount  of  $50,000  have  been 
sold  by  the  city,  the  proceeds  of  which  will  be  used  for  the  installation 
of  an  electric-light  plant  and  water-works  system  in  Lexington.  R.  C. 
Houston,  engineer,  of  Memphis,  Tenn.,  will  have  charge  of  the  work. 

CALVERT,  TEX.— The  City  Council  has  granted  the  Calvert  Water. 
Ice  &  Electric  Light  Company  a  new  franchise  for  a  period  of  lifty  years. 
The  company  has  agreed  to  make  a  number  of  improvements  to  its 
light  and  water  systems,  which  will  involve  an  expenditure  of  about 
$14.000. 

DALL.-\S.  TEX. — A  power  plant  will  be  installed  in  the  basement  of 
the  twelve-story  concrete  office  building  for  physicians  to  be  erected  by 
J.  .^shford  Hughes  at  Commerce  and  Pearl  Streets.  Lang  &  Witchell 
artf  architects. 

DECATUR,  TEX.— .M  an  election  to  be  held  Jan.  2,  1912,  the  proposi- 
tion to  issue  $18,000  in  bonds,  the  proceeds  to  be  used  to  purcha.se  the 
water  and  light  plant  of  the  Decatur  Water,  Light  &  Power  Company, 
which  was  recently  damaged  by  fire,  will  be  submitted  to  a  vote.  It 
is  proposed  to  purchase  the  plant  at  $10,000  and  expend  $8,000  for  im- 
provements. 

DENISON,  lE.X.— The  City  Council  is  considering  the  question  of  ex 
tending  the  street-lighting  system  in  all  parts  of  the  city. 

DONNA,  TEX. — It  is  reported  that  plans  are  being  considered  to 
esublish  a  combined  electric-light  plant  and  cottonseed-oil  mill  and  ice 
plant.     B.   H.  Hooks  is  said  to  be  interested  in  the  project. 

HUNTSVILLE,  TEX.— Bids  will  be  received  until  Jan.  S  by  the 
Prison  Commissioners,  J.  \.  Palmer,  secretary,  for  electrical  machinery 
for  shops  and  power  plant  at  Huntsville.  For  specifications  and  further 
information   address   Benjamin    E.    Cabell,   chairman. 

SEADRIFT.  TEX. — The  Council  is  reported  to  have  granted  a  fran- 
chise to  G.  W.  Huff,  of  Corpus  Christi,  Tex.,  to  install  and  operate  an 
electric-light   plant   in    Seadrift. 

TIOG.^,  TEX. — C.  B.  Glasscock  is  reported  to  have  been  granted  a 
franchise  by  the  Council  to  construct  and  operate  an  electric-light  plant 
in  Tioga. 

PROVO,  UTAH. — The  County  Commissioners  have  granted  the  United 
States  government  a  twenty-five-year  franchise  to  erect  a  transmission 
line  from  the  government  power  plant  in  the  mouth  of  the  Spanish 
Fork  Canyon  to  Salem,  Payson  and  Lincoln.  Preparations  are  bein« 
made  by  the  government  to  supply  electricity  for  lamps  and  motors  in 
the  south  end  of  Utah  County  and  also  for  the  farming  districts  under 
the   Strawberry   project. 

IREMOXTON,    UTAH. — Negotiations    are    under    way    between    the 

own    Board    and    the    Utah-Nevada    Sugar    Company    whereby    the   latter 

il  supplv  electricity  for  lighting  the  town  of  Tremontoh.     The  company 

rters  to   deliver  power  to  the  city  limits  if  arrangements  can  be  made 

ior  the  installation  of  a  distributing  system. 

WINOOSKI,  VT.— The  Board  of  Village  Trustees  has  granted  the 
Burlington  Light  &  Power.  Company  permission  to  replace  the  present 
street  lamps  with  luminous  arc  lamps.  There  are  forty-one  lamps  to  be 
replaced. 

ABERDEEN  WASH.— The  Mutual  Heat  &  Light  Company,  recently 
incorporated,  has  been  granted  a  franchise  for  the  installation  of  a 
distributing  system  in  Aberdeen,  including  the  erection  of  overhead 
lines  and  a  conduit  system. 

r.ELLINGHAM,  W.-\SH.— The  contract  tor  the  installation  of  a  light- 


ing and  heating  system  in   the   federal  building  in   Bellingham   hai  been 
awarded  to  Christopher  &  Blythe,  of  Bellingham,  at  about  $40,000. 

DUVALL,  WASH.— Plans  are  being  prepared  by  Roy  W.  Comegys. 
of  Duvall,  recently  granted  a  franchise  for  an  electric  plant  and  water- 
works system  in  Kings  County,  for  the  construction  of  a  hytlro.-lcctric 
power  plant  and  transmission  system,  which,  it  is  said,  will  involve  an 
expenditure  of  .ibout  $200,000. 

LEAVENWORTH;  WASH.— It  is  repotted  tlmt  plans  and  estimates 
are  being  prepared  for  the  Washington  Steel  &  Iron  Company,  of 
Spokane,  Wash.,  for  the  construction  of  a  concrete  dam  on  the 
Wenatchee  River  in  Leavenworth.  A  franchi-c  has  been  granted  the 
company  to  supply  electricity  for  lamps  in  Leavenworth.  R.  J.  Zell, 
of   Spokane,   is   engineer. 

NORTH  VAKIMA,  WASH.— Plans  are  being  considered  by  the  North 
Yakima  &  Valley  Railway  Company,  which  operates  between  North 
Yakima  and  Nachcs,  a  distance  of  about  12  miles,  to  equip  its  railway 
for  electrical  operation,  at  a  cost  of  approximately  $350,000.  George 
Donald  is  president  of  the  company. 

REPUBLIC,  WASH.— The  North  Washington  Power  &  Reduction 
Company  has  commenced  work  on  the  installation  of  new  boilers, 
generator  and  other  equipment  at  its  property.  J.  E.  McFarland  is 
general   manager  of  the   company. 

SEATTLE,  WASH.— The  chief  object  of  the  Seattle  Northeast  Im- 
provement Club,  recently  organized  by  the  property  owners  in  that 
portion  of  the  city,  is  to  obtain  street  lamps  for  that  district  of  the  city. 
R.  W.   Douglas  is  president  of  the  club. 

SPOKANE.  WASH.— Plans  arc  being  prepared  by  the  Spokane  &  In- 
land Empire  Railroad  for  the  installation  of  a  500-kw  motor-generator  set. 
for  which  orders  will  soon  be  placed. 

SUNNYSIDE,  WASH. — Work  wgll  soon  begin  on  the  installation  of 
a  street-lighting  system  in  Sunnyside,  consisting  of  magnetite-arc  lamps. 
WHITE  BLUFFS.  WASH.— The  Pacific  Power  &  Light  Company  has 
completed  the  installation  of  an  electric-light  system  in  White  Bluffs. 
The  company  has  been  granted  a  fifty-year  franchise  in  Benton  County 
and  proposes  to  erect  transmission  lines  to  all  sections  of  the  valley  to 
supply  electricity   for  pumping  and  irrigating   work. 

M.\TEWAN,  W.  VA. — It  is  reported  that  G.  T.  Blankenship  is  pre- 
paring plans  for  the  installation  of  an  electric-light  plant  in  Matewan. 
It  is  understood  that  material  for  the  proposed  plant  has  been  purchased. 
MILLVILLE,  W.  VA.— It  is  reported  that  plans  are  being  made  for 
the  erection  of  a  high-tension  transmission  line  from  the  electric  plant 
of  the  Winchester  &  Washington  City  Railway  Company  at  Millville, 
W.  "a.,  to  Brinswick,  Md.  For  further  information  address  D.  M. 
Swink    of  Mill  Kile,  W.  Va.,  general  manager. 

JUI*.  :AU,  W'IS. — The  Theresa  mill  in  Juneau  has  been  purchased  by 
Nathan  Haessby.  Extensive  improvements  wiill.  ""■  ..lade  to  the  mill.  It  is 
understood  that  an  e'l  rrJ  .tV^H-r^  >-.  lor  the  village  will  be  installed  as 
soon  as  the  •--  - 

MILWAUKEE,  WIS. — The  Common  Council  has  directed  the  Com- 
missioner of  Public  Works  to  advertise  for  bids  on  machinery  for  the 
proposed   municipal   electric-light   plant. 

W..\UWATOSA,  WIS.— The  Board  of  Supervisors  of  Milwaukee 
County  is  reported  to  have  prepared  tentative  plans  for  a  central  beat- 
ing plant  and  power  station  for  the  group  of  county  buildings  at  Wau- 
watosa,  to  replace  the  present  individual  systems.  The  plans  involve 
an  expenditure  of  approximately  $75,000.  Martin  Blehn  is  county  clerk. 
VANCOUVER.  B.  C,  CAN.— The  City  Council  is  considering  plans 
for  the  installation  of  ornamental  street  Limps  on  about  20  miles  of 
prominent  thoroughfares.  City  Electrician  Hughes  is  in  charge  of  the 
improvement. 

WINNIPEG,  MAN.,  CAN.— Sealed  tenders  will  be  received  by  the 
chairman  of  the  Board  of  Control.  Winnipeg.  Man.,  until  Dec.  29  for 
furnishing  and  installing  complete  a  vertical  centrifugal  pump  driven  by 
an  induction  motor,  direct-connected,  the  pump  to  be  capable  of  pumping 
1  000,000  gal.  per  twenty-four  hours.  Instructions  to  bidders,  specifica- 
tions'and  form  of  tender  may  be  had  at  the  office  of  the  city  engineer. 
BRIDGEBURG,  ONT.,  CAN.— The  Village  Council  is  negotiating  with 
the  Canadian  Niagara  Power  Company,  of  Niagara  Falls,  Ont.,  for  the 
installation  of  an  electric-lighting  system  in  Bridgeburg. 

P.\RIS,  ONT.,  CAN. — An  estimate  of  the  cost  of  installing  a  system 
to  utilize'  electricit^•  to  be  furnished  by  the  Hydroelectric  Power  Com- 
mission in  Paris  has  been  submitted  by  Harry  Acres,  government  engi- 
neer, to  the  Board  of  Trade.  The  cost  is  estimated  at  $13,000.  It  is 
expected  that  a  by-law  will  be  submitted  to  the  ratepayers  in  the  near 
future. 

TORONTO,  ONT..  CAN.— On  New  Year's  Day  at  least  twenty-eight 
municipalities  will  vote  on  the  proposition  as  to  whether  they  will 
enter  into  agreement  with  the  Hydroelectric  Power  Commission  for  elec- 
trical energy.  It  is  proposed  to  develop  water-power  on  the  Maitland 
and  Saugeen  Rivers,  where  it  is  estimated  that  15.000  hp  is  available. 
•\s  these  riveis  are  practically  dry  during  the  summer  months,  the  sys- 
tems will  be  augmented  by  a  loop  atuchcd  to  the  Niagara  system,  so  that 
DOwer  will  be  available  at  all  times  of  the  year.  New  transformer  sutions 
wUl  be  erected  at  Guclph  and  Scaforth  in  order  to  augment  the  supply 
from  the  Maitland  and  Saugeen  Rivers.  If  the  western  lines  are 
erected  one  will  extend  from  Seaforih  to  Godcrich,  Clinton.  Bayfield. 
Hensali    Exeter.  Zurich.   Dashwood.  Crediton.   Leith.   Brussels,  Wingham 
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and  Bclgrave.  The  other  will  run  from  Guclph  to  Elora,  Fergus.  Arthur, 
Mount  Forest,  Harriston,  Palmerston,  Listuwel.  Durham,  Shallow  Lake. 
Owen  Sound,  Meadford.  Thombury,  Wiarton  and  Collingwood.  From 
these  two  trunk  lines  branch  lines  will  run  to  every  town  and  village  in 
the  district.  In  the  Trent  Canal  district  all  to»-ns  from  Whitby  to  Corn- 
wall will  be  served.  More  than  4000  hp  will  be  developed  on  the  Trent 
Valley  Canal,  and  on  the  Ottawa  River  at  Chat's  Falls  there  is  a  possi- 
ble development  of  100,000  hp.  The  cost  of  the  proposed  system  is 
estimated  at  $5,000,000. 

BUCKINGH.\M.  QUE..  C.\N.— The  town  of  Mont  Laurier,  located  on 
the  Du  Lievre  River,  about  100  miles  above  Buckingham,  is  installing  a 
water-works  system,  to  cost  about  $35,000.  An  electric-light  and  power 
plant  will  be  installed  in  the  near  future. 

MoNTRE.M,  QUE.,  CAN. — The  power  station  of  the  Saraguay  Electric 
\-  Water  Company,  at  Carlierville,  w^as  destroyed  by  fire  recently. 

VOSTKEAL,  que.,  CAN. — A  meeting  of  the  stockholders  of  the 
Shawinigan  Water  &  Power  Company  will  be  held  Dec.  27  to  ratify  an 
issue  of  $500,000  in  debentures,  making  the  total  $4,500,000. 

MONTREAL,  QUE.,  CAN.— The  Citizens'  Committee  of  Greenfield 
Park  has  petitioned  the  Town  Council  to  enter  into  negotiations  with 
ihe  Montreal  Light,  Heat  &  Power  Company  in  order  to  induce  the  com- 
pany to  extend  its  service  to  this  town.  The  Council  is  also  asked  to 
secure  an  extension  of  the  Southern  Counties  Railway  Company's  street- 
car system  to  Greenfield  Park  next  year. 

PARRAL,  MEX.— The  Parral  Power  &  Reduction  Company  has  sold 
its  electric-power  plant,  located  near  Parral,  to  the  ,\lvarado  Mining  & 
Milling  Company.  Extensions  and  improvements  will  be  made  to  the 
plant. 

PARR,\L,  CHIHUAHU.'X,  MEX.— Plans  are  being  considered  for  the 
installation  of  a  gas-producer  plant  at  the  Capitanena  mine,  in  the  San 
Francisco  del  Oro  district.  D.  H.  Bradley,  Jr.,  is  manager  of  the 
property. 

PUENTE  GRANDE,  JALISCO,  MEX.— The  Chapala  Hydro-Electric 
Company  is  planning  to  install  a  new  insulating  system  on  its  trans- 
mission lines  in  the  Ilostotipaquillo  and   Elzatlan   mining  districts. 


Heitman,    J.    H.    Miller,    H.    W.    A.    Hemmer    and    J.    I'.    Overbeck.     TU 
company  proposes  to  install  a  power  plant  to  supply  electricity   for  la 
and  motors  in  the  town  of  Holland  and  in   Dubois  County. 


New  Industrial  Companies. 


THE  AMERICAN  ELECTRIC  COMPANY,  of  Indianapolis.  Ind../has 
been  incorporated  with  a  capital  stock  of  $10,000  by  R.^A.  Love,  P.  G. 
Winter  and  Robert  Steven. 


THE  ^ATlKPy  ELECTRIC  COMPANY,  of  IndianAoIis,  Ii  .,  has 
been  incorporated  by  "'lip-n  J.  Rabert,  S.  and  D.  A.  Battl  /.  The 
company  proposes  to  deal  in  elect. :_  •  ..  ,  i  .^gyices  of  ^11  kinds, 
install    and    equip    electric    plants,    telepho.ie    ^...  ,  lilways    and 

all  kinds  of  electrical  construction  work, 

THE  BROOKS  CONSTRUCTION  COMPANY,  of  Fort  Wayne.  Ind., 
has  been  chartered  with  a  capital  stock  of  $25,000  for  the  purpose  of 
building  electric  and  steam  railroads  and  general  construction  work. 
John  F.  Brooks,  L.  E.  Ginn  and  C.  J.  McGee  are  directors. 

THE  CHICAGO  RAILWAY  SIGNAL  &  SUPPLY  COMPANY",  of 
Carpentersville,  111.,  has  been  chartered  with  a  capital  stock  of  $10,000 
by  John  F.  Fierke,  H.  Howard  C.  McNeil  and  Charles  E.  Griffith.  The 
company  proposes  to  manufacture  and  deal   in  railway  signals,   apparatus. 


New  Incorporations. 

OAKL.\ND,  CAL. — .\rticles  of  incorporation  have  been  filed  for  the 
Merced  River  Power  Company,  with  a  capital  stock  of  $10,000,000,  by 
Leon  M,  Gave,  H.  L.  Breed,  Charles  Gross,  J.  E.  Bowes  and  Milton  S 
Hamilton. 

SAN  FRANCISCO,  CAL.— The  Feather  River  Power  &  Irrigation 
Company  has  been  incorporated  with  a  capital  stock  of  $10,000,000  by 
R.  K.  Barrows,  of  Lakespur;  A.  N.  Lewis,  Jr.,  of  Alameda;  A.  L.  Dohlf, 
of  San  Francisco,  and  F.  C.  Devine,  of  Berkeley.  The  company  pro- 
poses to  develop  a  water-power  on  the  Feather  River  Canyon  along  the 
line  of  the  Western  Pacific  Railway. 

YOLO,  CAU— The  Yolo  Water  &  Power  Company  has  filed  articles  of 
incorporaUon  with  a  capital  stock  of  $10,000,000  for  the  purpose  of  build- 
ing power  plants,  impounding  water  and  developing  electricity  in  the 
Sierras. 

SPRING  VALLEY,  ILL.— Articles  of  incorporation  have  been  filed 
for  the  Spring  Valley  Gas  &  Electric  Company  by  C.  II.  Brown,  Harry 
E.  Brown  and  Roy  W.  Brown.  The  company  is  capitalized  at  $30,000 
and  proposes  to  generate  and  distribute  gas  and  electricity. 

ANGOLA.  IND.-The  Angola  Light  &  Power  Company  has  been 
chartered  with  a  capital  stock  of  $50,000  by  D.  M.  Vesey,  A.  J.  Vesey 
and  W.  E.  Mossman.  The  company,  it  is  said,  will  take  over  and  oper- 
ate the  plant  of  the  Angola  Railway  &  Light  Company. 

HOLLAND,  IND.— Articles  of  incorporation  have  been  filed  for  the 
Home  Electric  Light  Company  with  a  capital  stock  of  $15,000  by  J.  H. 
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MR.  R.  T.  DEMAREB,  manager  for  the  Pacific  Telephone  &  Telfc 
graph    Company    at    Dinuba,    Cal.,    has    resigned. 

MR.  E.  H.  FRANK,  manager  of  the  supply  department  of  the  Guaran-: 
tec  Electric  Company,   Chicago,   has  resigned  to  engage  in  other  business.! 

MR.  EDWARD  WRAY  has  been  appointed  secretary  of  the  t^hicagp 
Section  of  the  Illuminating  Engineering  Society,  succeeding  Mr.  A.  L, 
Eustice,    resigned. 

MR.  FRED  L.  JOHNSON,  formerly  city  engineer,  Santa  Barbar^, 
Cal.,  has  been  appointed  supervising  engineer  of  the  Southern  SierraSi 
Power  Company  at  San  Bernardino,  Cal. 

MR.  ROSSITBR  HOLBROOK,  of  New  York,  read  a  paper  entitled' 
"The  Gas  Engine  and  the  Central  Station"  at  the  annual  convention  of' 
the  National  Gas  Engine  Association  held  in   Cleveland  on   Dec.  4  and  S, ; 

MR.    THEODORE   N.    VAIL,   president   of  the   American  Telephone  &{ 
Telegraph    Company    and    the    Western    Union    Telegraph 
been  making  an   extended  inspection   tour  in   the   West, 
to   have  said   that  telephone  communication   between   New 
Francisco  will  be  made  within  a  year. 

MR.  EDWIN  R.  ROCKWELL,  president  of  the  Gu 
Company,  of  Chicago,  has  resigned  from  the  company,  both  as  director; 
and  president,  his  resignation  taking  effect  Jan.  1.  Mr,  Rockwell  retains  \ 
his  financial  interest  in  the  company,  with  which  he  has  been  connected  I 
for  the  last  nine  years,  first  as  secretary  and  treasurer  and  for  the  last  i 
six  years  as  president.     His  plans  for  the  future  are  undetermii 

BRIG.-GEN.  GEORGE  H.  HARRIES,  recently  elected  president  of. 
the  Louisville  Lighting  Company,  of  Louisville,  Ky.,  furnished  an  inter- 
view last  week  which  was  the  basis  of  a  full-page 
magazine  section  of  the  Louistnlle  Herald  on  Sunday.  A  half-page 
drawing  by  the  newspaper's  artist  set  off  the  article,  it  representing 
General  Harries,  in  full-dress  uniform,  touching  off  an  old-time  cannon 
which  directed  a  fusillade  of  electric-light  bulbs  into  space. 

MR.  A.  T.  MACDONALD,  general  sales  manager  of  the  Louisville 
Lighting  Company,  who  is  prominent  in  the  affairs  of  the  Kosair  Temple 
of  the  Mystic  Shrine  of  that  city,  has  been  elected  delegate  of  the 
Gateway  City  Shrine  to  the  1912  convention  of  the  national  organization, 
which  will  be  held  in  Los  Angeles,  Cal.,  next  May.  Mr.  Macdonald 
is  an  active  worker  toward  the  establishment  of  a  magnificent  temple  in 
the  Falls  City,  such  as  that  which  now  graces  Indianapolis,  Ind. 

PROF.  WILLIAM  C.  BAUER,  professor  of  electrical  engineering 
in  Northwestern  Universit>-,  Evanston,  111.,  has  been  appointed  acting 
director  of  the  College  of  Engineering  during  the  absence  of  Professor 
J.  F.  Hayford,  who  has  been  appointed  a  member  of  an  international 
commission  of  engineers  to  report  on  the  disputed  boundary  line  between 
Costa  Rica  and  Panama.  The  American  members  of  the  commission 
will  leave  for  Central  America  in  January  to  take  advantage  of  the  dry 
season. 

MR.  WILLIAM  H.  THOMSON,  JR.,  operating  engineer  with  the 
Illinois  Traction  System,  has  been  appointed  general  manager  of  the  Des 
Moines  Electric  Company  to  succeed  Mr.  P.  B.  Sawyer,  who  will  become 
general  manager  of  the  Union  Electric  Company,  Dubuque,  la.  Mr. 
Thomson  was  graduated  from  Cornell  University  in  1898.  For  four 
years  after  leaving  Cornell  he  was  assistant  to  the  general  manager  and 
engineer  of  the  St.  Paul  Gas  Light  Company.  He  then  held  the  position 
of  general  manager  of  the  Union  Light,  Heat  &  Power  Company,  of 
Fargo,  N.  D.,  and  was  promoted  from  that  position  to  be  assistant 
general  manager  of  the  San  Antonio  Gas,  Electric  &  Traction  Company, 
of  San  Antonio,  Tex.  Mr.  Thomson  has  also  acted  as  general  manager 
of  the  Corsicana  Gas,  Electric  &  Traction  Company,  of  Corsicana,  Tex., 
and  for  the  last  year  has  been  occupying  the  position  of  operating 
engineer  of  the  Illinois  Traction  System. 

MR.  B.  A.  BEHREND  has  been  awarded  the  John  Scott  Medal  by  the 
Frankiin  Institute  for  his  contribution  to  the  advancement  of  the  elec- 
trical industry.  This  award  recognizes  the  prominent  part  which  the 
work  of  Mr.  Behrend  has  played  in  the  development  of  alternating- 
current  machinery  in  this  country,  both  from  the  manufacturer's  and  the 
user's  point  of  view.  In  introducino-  high  peripheral  speeds  for  water- 
wheel  alternators,  and  in  insisting  upon  the  proper  voltage  margin  of 
generators  for  low-power-factor  loads,  rather  than  extremely  close  regu- 
lation under  hypothetical  conditions;  upon  proper  kva  to  kw  proportion- 
ing of  prime  mover  and  generator,  and  upon  cool  operation  under  actual, 
rather  than  hypothetical,  operating  conditions,  he  became  conspicuous 
thirteen  years  ago  by  adopting  an  attitude  which  now  appears  common- 
place. In  embarking  upon  turbo-generator  construction  in  1902,  after 
careful  deliberation,  Mr.  Behrend  determined  upon,  and  developed  in 
this  country,  a  general  type  which,  while  then  in  use  only  sparingly  in 
Europe,  and  not  at  all  here,  has  since  been  adopted  almost  universally 
in  Europe  and  shows  signs  of  similarly  taking  the  field  here.  In  regard 
to  the  theory  of  the  practical  and  commercial  design  of  induction  motors, 
It  IS  only  necessary  to  recall  the  important  work  done  by  Mr.  Behrend 
in  Europe  at  a  time  when  the  few  manufacturers  of  this  apparatus  were 
groping  in   the  dark. 


December  jj,   1911. 


ELECTRICAL     W  O  R  L  D . 


Obituary. 


J.  C.  FULLER.—Th,:  death  is  anii..uin.<:d  of  .Mr.  John  Crisp  Fuller, 
of  Ham  Lodge,  Stratford,  and  Woodland  Works,  Bow,  England,  aged 
ninety.  Mr.  Fuller  was  the  inventor  of  the  Fuller  bichromate  battery. 
He  was  born  in  Bristol  in  1S21,  but  went  to  Loudon  when  he  was  quite 
young.  He  became  fascinated  with  the  study  of  electricity,  and  about 
1854  he  became  connected  with  the  Electrical  &  International  Telegraph 
Company,  with  which  he  continued  for  a  number  of  years.  Later  he 
assisted  Mr.  W.  T.  Henley,  the  submarine-cable  manufacturer,  and  there- 
after he  founded  his  own  firm,  John  C.  Fuller  &  Son. 

MR.  C.  C.  COKBFAIR.  president  and  general  manager  of  the  Great 
Northern  Development  Company,  died  at  Duluth.  Minn.,  on  Dec.  13, 
after  an  illness  of  about  two  weeks,  of  pneumonia.  -Mr.  Cokefair  was 
born  in  Bloomfield,  N.  J.,  sixty-three  years  ago,  and  went  to  Duluth 
in  1899.  He  was  the  originator  and  promoter  of  the  Great  Northern 
Power  Company,  and  after  the  completion  of  that  enterprise  became 
interested  in  other  water-power  projects  in  the  Northwest,  principally 
on  the  Mississippi  River,  lie  recently  began  grading  work  on  Missis, 
sippi  River  frontage  owned  by  him  at  Coon  Creek,  12  miles  from  Min- 
neapolis. He  announced  that  he  would  build  a  dam  at  Coon  Creek  and 
later  one  at  Anoka  and  would  furnish  the  Twin  Cities  with  electric  energy. 
He  was  one  of  the  men  behind  the  Mississippi  River  Improvement  Com- 
pany   and    the    Minnesota    Power    and    Trolley    Company. 

MR.  DANIEL  C.  HEMIXGRAY.  secretary  and  treasurer  of  the  Hem- 
ingray    Glass    Company,    of   Covington,    Ky..    and   Muncie,    Ind..    died   at 
the  Queen  City  Club,   Cincinnati.  Ohio,  on  Dec.   14,  from  apoplexy.  The 
preceding    Tuesday    Mr.    Hemingray    was    taken    ill    in    an    automobile 
after   leaving  his  office  in   Covington,   Ky.,  and  was  taken  to  the  Queen 
City    Club.      The   following   day    his   condition    appeared    to    improve,    but 
during   the   night    he   suffered   a 
relapse  and  he  died  at  5  o'clock 
on  Thursday  morning.  Mr.  Hem- 
ingray, who  was  fifty-four  years 
old,  was  boru  in  Covington,  Ky. 
He  attended  the  Woodward  High 
School    in   Cincinnati,    where    he 
was    a    classmate    of    President 
Taft,      and     later     entered     the 
Massachusetts  Institute  of  Tech- 
nology.       Before    graduation   he 
returned    to    Covington    and    en- 
tered   business    with    his    father 
and   brother,  Mr.   Ralph  Hemin- 
gray, now  president  of  the  Hem- 
ingray   Company.      Mr.    Hemin- 
gray was  a  member  of  the  prin- 
cipal Cincinnati  clubs  and  a  non- 
resident  member  of  many  clubs 
DANIEL  c.   HEMiNGR.w.  throughout  the  Country,  much  of 

his  time  being  passed  in  travel- 
ing in  connection  with  his  business.  He  was  a  director  of  the  Cincinnati 
Trust  Company  and  of  the  Suspension  Bridge  Company  and  one  of  the 
first  stockholders  of  the  Latonia  Racing  Association.  At  one  time  he 
was  a  member  of  the  Covington  Water  Works  Department.  Mr.  Hemin- 
gray was  extremely  popular  in  Cincinnati  and  had  large  circles  of  friends 
in  different  sections  of  the  United  States.  His  jovial  disposition  and. 
hale  good-fellowship  were  particularly  appreciated  in  his  club  life.  As 
remarked  by  a  friend',  "There  were  no  dull  moments  in  his  company, 
and  many  are  the  Queen  City  club  members  who,  oppressed  by  the  cares 
of  business,  found  momentary  rest  from  their  worries  in  the  optimistic, 
jovial  and   happy   temperament  of  *Dan'   Hemingray." 

MR.  E.  C.  NORTON,  of  Escanaba,  Mich.,  vice-president  and  general 
manager  of  the  Norton  Logging  Company  and  vice-president  of  the 
Northwestern  Cedarmen's  Association,  died  at  his  home  in  Escanaba 
on  Dec.  9.  Mr.  Norton,  who  was  but  thirty-six  years  of  age,  was  a 
native  of  Burlington,  Wis.  He  went  to  Escanaba  thirteen  years  ago  as 
cedar-pole  inspector  for  the    Kinloch  Telephone   Company,   of   St.   Louis. 


He  afterward  organised  an  inspection  bureau  for  a  number  of  telephone 
companies  and  later  was  placed  in  charge  of  the  pole  department  of  the 
Kellogg  Switchboard  &  Supply  Company,  of  Chicago,  with  headquarters 
at  Escanaba.  lie  continuiil  in  the  last. named  capacity  until  three  years 
ago,  when  he  bought  out  the  Kellogg  company's  pole  business  and  con- 
ducted a  pole  and  post  business  under  his  own  name.  He  also  organized 
the  Norton  Logging  Company.  He  was  elected  vice-president  of  the 
-Northwestern  Cedarmen's  Association  at  the  convention  of  last  January. 
He  was  also  prominent  in  the  Masonic  order,  being  a  Knight  Templar 
and  a  Shriner.  His  death  was  the  result  of  an  illness  of  two  weeks 
and  followed  an  operation  for  peritonitis  undertaken  as  a  List  re>ort. 
Mr.  Norton  is  survived  by  a  widow  ,lnd  two  daughters.  He  was  a 
man  of  high  character  who  w.is  admired  and  respected  by  his  friends 
and  acquaintances.  At  a  meeting  of  the  board  of  directors  of  the 
Northwestern  Cedarmen's  Association  held  in  Minneapolis  on  Dec.  9 
appropriate  resolutions  on  the  death  of  Mr.  Norton  were  adojited  and 
spread  upon  the  records  of  the  association. 


Trade  Publications. 


RIGID  CONDUIT  INSTALLATION.— The  National  Metal  Molding 
Company,  Pittsburgh,  Pa.,  has  issued  a  folder  to  the  trade  illustrating 
various  buildings  throughout  the  country  in  which  the  wiring  is  installed 
in  "Sherarduct"  conduit.  The  latter  is  made  of  annealed  iron  zinc 
treated  and  galvanically  protected  on  the  inside  as  well  as  the  outside 
against   corrosion. 

PLASTIC  INSULATING  COMPOUND.— Condensite,  a  phenolic  con- 
densation product,  adapted  for  use  as  an  impregnating  substance  foi 
electrical  apparatus,  wood  and  other  fibrous  or  cellular  matter  and  which 
can  also  be  employed  for  molding,  is  described  in  a  pamphlet  published 
by  the  Condensite  Company  of  .■\merica.  Glen  Ridge,  N.  J.  Tests  show- 
ing its  dielectric  and  mechanical  strength  arc  given,  as  well  as  illustra- 
tions of  some  of  the  molded  products  made  from  the  material. 

ELECTROPLATING  DYNAMOS.— Bulletin  No.  100  issued  by  the 
Munning-Locb  Company,  Matawan,  N.  J.,  describes  the  company's 
"Optimus"  electroplating  dynamos.  Two  and  tliree-wire  units  in  both 
belt  and  direct-connected  types  are  illustrated  and  test  curves  showing 
the  performance  of  each  are  included.  The  machines  are  compounded 
to  give  uniform  voltage  from  no  load  to  overload  and  the  efficiency 
curve  from  half  load  to  one-quarter  overload  .ipurijrt.-hrs  a  straiplu  line. 
Data  of  value  to  electroplaters  are  also  givn 


BUSINESS  NOTES. 


MOHAWK  ELECTRIC  COMPANY,  Newark,  N.  J.,  will  open  a 
Pacific  Coast  branch  in  San  Francisco,  Cal.  Mr.  H.  V.  Mooncy,  who 
has  been  associated  with  the  company  for  the  past  two  years,  will  have 
charge  of  the  establishment  of  the  new  branch.  A  complete  stock  of 
Rollinson  specialties  and  a  repair  and  testing  department  will  be  main- 
tained in  San  Francisco,  whence  all  Western  orders  will  be  shipped.  The 
Mohawk  Electric  Company  was  formerly  located  in  Albany,  N.  Y.,  and 
manufactures  rectifying  sets,  toy  transformers,  lamp-testing  watt  in- 
dicators, etc. 

AUTOMOBILE  ELECTRIC  LIGHTING.— The  Ward-Leonard  Electric 
Company,  of  Bronxville,  N.  Y.,  reports  great  progress  in  the  manu- 
facture and  sale  of  the  Ward-Leonard  automatic  dynamo  lighting  system 
for  automobiles.  It  has  recently  received  an  order  from  the  Cole  Motor 
Car  Company,  of  Indianapolis,  to  equip  all  of  the  cars  of  that  company 
for  1912  with  this  dynamo  lighting  system.  Agency  arrangements  for  the 
sale  and  installation  of  Ward-Leonard  automatic  generator  lighting 
systems  have  been  completed  with  the  following  firms:  Wheeler-Grcen 
Electric  Company,  Rochester;  Morton  Havens,  Jr.,  Albany;  Conduit 
Electric  Company,  Syracuse;  Johnson-Fay  Electric  Company,  Buffalo; 
Baldwin-Stewart  Electric  Company,  Hartford;  Auto  Applianci*  Company, 
Cleveland,   and   United   Electric   Company,    Baltimorr. 
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UNITED  STATES  PATENTS  ISSUED  DEC.   12,   1911. 
[Prepared  by  Robert  Starr  AUyn,  16  Exchange  Place,  New  York.] 

1,011,141.  ILLUSTRATIVE  TELEGRAPHY;  N.  S.  Amstutz,  Cleveland, 
Ohio.  App.  filed  Aug.  30,  1901.  Transmitting  and  reproducing 
sketches,  etc.,  by  varying  the  rate  of  propagation  of  electrical  im- 
pulses. 

1.011,160.  MERCURY  RECTIFIER;  F.  P.  Coffin,  Schenectady  N.  V. 
App.  filed  March  3,   1909.     Metal  envelope  with  mechanical  details. 

1.011.164.  INSULATOR;  S.  S.  Cornelius.  McDowell.  Mo.  App.  filed 
June  8,  1911.     iletal  bracket  and  porcelain  block  for  line  wires. 

1.011.165.  ELECTRIC    REGULATION;    J.    L.    Creveling.    New    York, 


N.    Y.       App.    filed    June    21.    1911.     Generator    and    storage-battery 
system. 
1.011.166.     ELECTRIC    INCANDESCENT    LAMP    AND    HOLDER;    C. 
Damey.    London,    England.     App.    filed    Sept.    22,    1910.     A   lock    for 
preventing  the  removal  of  a  lamp  from  the  socket. 

1.011.168.  TELEI'HO>IE  SYSTEM;  W.  W.  Dean,  Elyria,  Ohio.  App. 
filed  Nov.  2,   1908.     Local  battery  party  lin;  with  tuned  vibrators. 

1.011.169.  IGNITION  DEVICE:  W.  W.  Dean,  Elyria,  Ohio.  App.  filed 
Oct.    14,    1910.     Electromagnetic   vibrator    and    system. 

1,011.175.  COMBINED  ELECTRIC  DOORBELL  AND  FIRE-ALARM; 
C.  E.  Egan,  Lafollette,  Tenn.  App.  filed  Oct.  26.  1910.  Push-button 
switch   and   heat-operated   diaphragm  switch. 
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M,i;9.  SHADOWER  OK  INSULATOR;  F.  A.  Feldkamp,  VailsbuiE. 
X.  J.  App.  filed  April  1,  1911.  A  sheet  or  plate  of  celluloid,  vul- 
canite, etc.,  with  holes  surrounded  by  flanges  for  electro-depositing 
of  structures  such  as  automobile  radiator  pl.ltes. 
!  1,203.  PROCESS  FOR  PICKLING  ALU.MINUM  AND  ITS  AL- 
LOYS PRIOR  TO  GALVANIZING  OR  CO.VTING  THE  SAME 
WITH  OTHER  METALS;  S.  Jahn,  Charloiienburg,  Germany.  App. 
tiled  June   16,    1910.     Heated  bath   containing   HCl   and  glycerine. 

1.011.210.  CABLE  REUW  APPAR.ATUS;  I.  Kitsee.  Pl.il.idelphia,  Pa. 
App.  filed  Dec.  •*,  1908.  For  transposing  the  positive  and  negative 
impulses  of  a  cable  system  to  tiie  dot  and  dash  system. 

1.011,212.  ALTERNATING-CURRENT  CO'NTROLLER;  D.  Larson, 
Yonkers,  N.  Y.     App.  filed  Oct.  2.   1903.     Electromagnetic  switch. 

1,011.232.  ELECTRICAL  SAF.1TY  FUSE;  G.  Miiller,  Schwabiscli- 
Gmund,  Germany.     App.  filed  Nov.  29,  1910.     Central-bolt  plug  fuse. 

1,OI1,2'10.  ELECTRICAL  CONTROLLING  APPARATUS:  O.  H.  an,l 
\.  F.  Pieper,  Rochester,  N.  Y.  App.  filed  March  6,  1911.  Dental 
motor  switch. 

1.011,258.  GALVANIC  BATTERY;  E.  C.  Smith  and  E.  L.  M,-irshaN. 
Fremont,  Ohio.  App.  filed  Aug.  7,  1909.  Caustic  electrolyte;  closed- 
circuit  cell. 

1.011.267.  .MOTOR  CONTROL;   A.   Sundh,  Y'onkers,  N.   Y.     App.   filed 
■  March   13,   1908.     Manual,   mechanical  and  pneumatic  elevator  motor 

control. 

1.011.268.  MOTOR  CONTROL;  A.  Sundh,  Yonkers,  N.  Y.  App.  filevl 
Dec.    17,    1908.     Push-button-controlled   electric   elevators,    etc. 

1,011,291.  RAILV\AY  SIGNALING  SYSTEM;  H.  A.  Wallace,  New 
\ork,  N.  \.  App.  filed  June  IS,  1911.  "Home  and  distant"  sysleni 
with  "block"   sections. 

1,011,328.  THERMOST.\T  D.\MPER  REGULATOR;  R.  E.  Dewey, 
Grand  Rapids,  Mich.  App.  filed  Nov.  27,  1909.  Improvement  on 
Patent  No.  926,391. 

1.011,357.     ELECTRIC  LIGHTER  FOR  CIGARS;  T.  P.  Moody,  Chicago. 

HI.     App.  filed  Oct.   27,   1910.     Double-spark  vapor  ignition. 
I.U11376.     RHEOSTAT;   G.   A.   Scheefl^er,   Indianapolis,  Ind.     App.    filed 

Jan.   14,   1910.     A  rod  with  insulated  resistance  coils, 
'•"",'^?-*v.,-^^THOD    OT    AND    .APPAR.ATUS    FOR    THE    TREAT 

.\1E.\T   OF  L.\MP  FILAMENTS;   W.   G.   Abbott,  Jr.,   Schenectady, 

.V    \.     App.    filed    Oct.    9,     1908.     Filaments    are    fed    progressively 

through    a    heated   gas-treating    receptacle. 

1.011402.  AUTO.\IATIC  ELECTRIC  TR.'VIN-LINE  COUPLING;  W. 
L.  bliss,  Brooklyn,  N.  Y.     App.  filed  Jan.  6,   1905.     A  longitudinallv 


movable    member    is   supported 
movable  coupling  member. 


a    pivoted    member    and 


'■'"Vf*!?-M'^'^i-'y",??:'^  P^SK  SET;  P.  C.  Burns.  Chicago,  111.     App. 

iiled    March  9,   190j.     Lazy-tongs  extension  bracket. 
1.011.413      PROCESS  OF  ELECTRICALLY  DECOMPOSING  FLUIDS; 

»».  H.  Cone,  Chicr.go,  111.     .App.   filed  March   16,   1910.     Electric  ctir- 

renl  IS  passed  in  the  direction  of  flow  of  the  liquid  and  the  products 

Withdrawn  at  different  points;   NaCl,  etc. 

'•'"U^';h  ■V'^?onT'^  TERMINAL;  W.  Kaisling,  Cliicago,  HI.  App.  filed 
.March    2,    1906.     Projecting   split    tube. 

''"'VhJ?-.;  ^&°"^?,  ?-°^  EXTRACTING  METALS  FROM  THEIR 
UKtS;  H.  b  McKay,  Riverside,  Cal.  App.  filed  Jan.  20,  1910. 
Electrochemical  process,   particularly  for  copper  ores. 

1,011  462.  TROLLEY:  W.  E.  Marshall.  Logansport,  Ind.  App.  filed 
-March   8,   1911.     Oscillating   frame   for   holding  the  wheel. 

1,011485.  ELECTRIC  BATTERY;  G.  Pfleiderer,  Gross-Lichterfelde, 
Germany.     App.  filed  June  21,    1911.     Dry   battery. 

1.011,493.  LIGHTNING  ARRESTER;  C.  Robinson,  Schenectady,  N  V 
App.  filed  June  19,  1907.  A  series  of  oil-immersed  carbon  balls  rest- 
ing in  metal  troughs. 

1,011  503.  ELECTRIC  OZONIZER;  S.  Shepherd.  Ottawa,  Canada.  App. 
nied  April  IS,  1910.  The  layers  are  separated  by  corrugated  meial 
gauze.  ^ 

1.011  526.  VIBRATING  RECTIFIER;  E.  Thomson,  Swampscott,  M:,.s. 
App.  filed  July  1,  1911.  A  body  of  mercury  free  to  vibrate  in  the 
air-gap  of  a  magnet. 

1,011527.  ELECTRIC  SIGNAL  SYSTEM;  W.  V.  Turner,  Edgewood, 
rain  "  ^^'    ''°'"     S'"S'«-»''''e  annunciator   for    railway 

1,011  538.  LIGHTNING  ARRESTER;  E.  Weintraub.  Lynn,  Mass.  App. 
filed  sept.  J,.  1911.  A  vapor  device  with  conductive  deionizing  bodies 
in   the  path  of  the  arc. 

"■011,544  SOCKET  FOR  INCANDESCENT  ELECTRIC  LAMPS-  II 
C.Uirt,  Plymouth,  Mass.  App.  filed  Oct.  12,  1910.  A  groove  foi 
holding  the  lining  in  a   cap. 

1.011  546.  CIRCUIT-CONTROLLING  DEVICE;  J.  E.  Woodbridge,  San 
Francisco.  Cal.  App.  filed  Mav  20,  1910.  A  circuit-breaker  an.l 
switch  in  series  with  an  alarm   device. 

1,011554  RAILWAY-SWITCH  INSTRUMENT;  C.  O.  Anderson. 
Omaha,  Neb.  .\p.  filed  Feb.  14,  1911.  Indicating  and  controlling 
device  operated  by  a  railroad  switch.  .noimib 

1,011  559  CARBON  ELECTRODE  FOR  GALVANIC  ELEMENTS;  S. 
Benko,  Budapest,  Au.stna-Hungary.  App.  filed  June  17,  1909.  A 
carbon  disk  is  impregnated  with  metal  at  its  periphery. 

1.011  574  ELECTRIC-HEATED  GLOVE;  A.  L.  Carron,  Binghamto,,, 
N.  Y.  App.  filed  Sept  9,  1911.  Coils  of  wire  in  the  fingers  with 
conucts  to  engage  conductors  on  a  steering  wheel. 

'•'"  rTR^rriT^'^r -'^n^i^'^  °^YK§,  ^^^  TELEPHONE  AND  OTHER 
rir^  >  -i  ?■•  *o"«'.  Middleport,  Ohio.  App.  filed  March  19, 
1910.     A  pole   with  contact  clips. 

1,011  602.  AUTOMATIC  BLOCK-SIGNAL  SYSTEM;  W.  E.  Foster. 
Chicago,  III.     App.  filed  July  22,   1910.     Relay  construction  and   cir- 

'•""fifi'J-  nw^'^V^^^i^ono^^^r^^^^^T:  J-  A-  Fulton,  Astoria,  Ore.  App. 
filed  Oct.  22,  1909.  A  tube  for  internal  heat  treatment  and  an 
external   temperature  indicator. 


1.011,652.  STRAIN  INSULATOR;  L.  Steinberger,  New  York,  N.  Y, 
.'\pp.  filed  May  25,   1910.     .\  metal  tube  with  insulated  anchors. 

).0n,662.  SWITCHBOARD  CONSTRUCTION  FOR  ALTERNATING 
CURRENT  CONTROLLERS;  A.  Sundh,  Yonkers,  N.  Y.  App.  filed 
May  27,  1908.  The  magnet  is  supported  on  rubber  to  absorb  vibra 
tion  and  avoid  humming. 

1.011,66.;.  ALTERNATING-CURRENT  ELECTROCHEMICAL  CON 
TROLLER;  A.  Sundh,  Yonkers,  N.  Y.  App  filed  Aug.  11,  1908 
A  scries  of  switches  are  operated  by  cams  on  a  power-driven  shaft. 

1.011,710.  TERMINAL  CLIP  FOR  ELECTRIC  BATTERIES;  C.  E. 
.•\very,  Jersey  City,  N.  J.  .\pp.  filed  July  17,  1911.  Bent  spring 
wire  with  securing  eye. 

1,011.723.  TROLLEY  WHEEL  .A.ND  FINDER;  B.  R.  Beach,  Fieldsboro, 
N.  J.     App.  filed  March  21,    1911.     Spirally  grooved  roller.' 

1,011,732.  CURRENT-LIMITING  DEVICE:  D.  Broido,  Berlin,  Ger- 
many. .-Xpp.  filed  May  25,  190S.  Make-and-break  type  for  use  where 
electricity  "is   sold   on   a   flat-rate   basis. 

1,011,741.  DEVICE  FOR  GROUNDING  TROLLEY  CORDS:  F.  E. 
Case,  Schenectady,  N.  Y.  App.  filed  Sept.  25,  1908.  The  cord  passes 
through  a  permanently  grounded  guide  laterally  movable  on  the  car 
roof. 

1,011,754.  SNAP  SWITCH;  A.  S.  Cubitt,  Pittsfield,  Mass.  App.  filed 
March    18,    1911.     Reciprocating   snap   action    with   bow   spring. 

1.011.756.  DEVICE  FOR  AUTOMATICALLY  OPENING  AND  CLOS- 
ING VALVES;  G.  Dalen,  Stockholm,  Sweden.  App.  filed  July  20, 
1907.     Light  buoy,  etc.;  gas  valve  is  closed  by  action  of  daylight. 

1.011.757.  MOTOR-CONTROLLING  DEVICE;  M.  W.  Day,  Schenectady, 
N.  Y.  App.  tiled  July  16,  1909.  Starting  mechanism,  speed-regu- 
lating  mechanism   and   an   auxiliary   short-circuiting  switch. 

1.011.758.  SAFETY  DEVICE  FOR  ELEVATORS;  J.  F.  Dean,  Scranton, 
Pa.  App.  filed  April. 8,  1911.  Controlling  switches  are  held  closed 
by  the   doors. 

1,011,769.     INDUCTION    FURNACE;    E.   F.    Gehrkens,   Pittsfield.   Mass. 

App.   filed   July    14.    1910.     The   wall   of   the   furnace   is  part   of   the 

secondary. 
1,011,771.     SUPPORTING    FR.\ME    FOR    INC.^NDtSCENT    LAMPS 

WITH    METAL    FILAMENTS;    L.    Glaser,    Berlin,    Germany.     App. 

filed    March    13,    1907.     Encircling   protecting   loops. 
1.011.774.     CENTRIFUGAL    SWITCH;    C.    H.    Haddrell,    Lynn,    Mass, 

App.  filed  May   14,   1910.     For  small  single-phase  induction  motors. 

1.011.777.  WIRELESS  TELEGRAPHY;  J.  Harden,  Schenectady,  N.  Y. 
App.  filed  Oct.  10,  1904.  Sending  apparatus  and  mercury  spark-gap 
device. 

1.011.778.  REVERSING  SWITCH  FOR  ELECTRIC  MOTORS  WITH 
OPPOSITELY  ROT.\TING  MAGNETS  AND  ARM.'^TURES;  \. 
Harborn.  Friedenau,  Germany.  App.  filed  March  U,  1911.  For 
road   wheels  of  motor  vehicles. 

1.011.783.  INDUCTION  MOTOR;  R.  E.  Hellmund,  Hinsdale,  111.  App. 
filed  June  22.  1907.  A  plurality  of  sets  of  windings  with  a  switch 
for   producing  different  speeds. 

1.011.784.  CIRCUIT-BREAKER;  E.  M.  Hewlett  and  C.  H.  Hill, 
N.  Y.  App.  filed  March  28,  1905.  A  plurality  of  switches  with  a 
common   tripping  device. 

1.011.785.  CIRCUIT-BREAKER;  C.  H.  Hill,  Schenectady,  N.  Y.  App. 
filed    Nov.   9.    1905.     Hand-setting  device   with   a   lock-out. 

1,011,791.  INSUL.-\TION  OF  WINDINGS  IN  ELECTRICAL  APPAR- 
ATUS; G.  Honold.  Stuttgart,  Germany.  App.  filed  Oct.  18,  1909. 
Double  layers    for  the  armatures   of   magneto   ignition   devices. 

1,011,801.  SIGN..\L  FOR  RAILWAY'  SWITCHES;  A.  H.  Johnson, 
Epsom,  England.  -App.  filed  June  9,  1911.  Mechanical  details  ot  a 
"point"  signal  device. 

1.011,809.  ELECTRICAL  WATER-HEATER;  L.  Katz,  San  Francisco, 
Cal.  App.  filed  Feb.  8,  1911.  The  water  runs  through  a  chamber 
containing  the   resistance  coils. 

1.011.824.  SELENIUM  CELL;  O.  Linder  and  J.  B.  Replogle,  Chicago, 
111.  .\pp.  filed  Jan.  26,  1911.  A  resistance  unit  affected  by  the  in- 
tensity  of  light. 

1.011.825.  RESISTANCE  UNIT;  W.  J.  Lloyd,  Lynn,  Mass.  App.  filed 
Aug.  6,  1910.  Concentric  tubes  with  interposed  coil.  For  electric 
meters,  etc. 

1,011,842.  ELECTRIC  SOCKET;  A.  Pikoos,  Baltimore,  Md.  App.  filed 
Aug.   26,    1911.     Incandescent-lamp   switch. 

1,011,855.  FEEDER  VOLTAGE  REGULATOR;  B.  P.  Rucker,  Char- 
lotte. N.  C.  App.  filed  Sept.  20,  1910.  Non-automatic  transformi:r 
regulator. 

1.011.879.  ELECTRIC  HEATER;  A.  M.  Wentworth,  Pittsfield,  Mass. 
.\pp.    filed  July    15.    1909.     A   flatiron   with  flat   resistance  element  be- 


1,011616  ELECTRIC  INSTRUMENTS;  E.  A.  Halbleib.  Rochester 
N.  Y.  App.  filed  Dec.  16,  1910.  Electric  valve  having  an  electro 
magnet  and  armature  and  a   polarizing  fixed  magnet. 

1,011.639.  ELECTMC  SWITCH;  T.  E.  Murray  and  W.  T.  Dempsey, 
New  York,  N.  Y.     App.  filed  July   I.   1911.     Gang-plug  oil  switch. 


1.011.890.  INCANDESCENT  ELECTRIC  L.\MP:  J.  L.  Rooney,  New 
York,  N.  Y.  .-^pp.  filed  Jan.  5,  1910.  Multiple-filament  "turndown" 
effected  by   partial   rotation  of  the  lamp. 

Patents  Delayed  in  Receipt. 

1,002,563  (Sept.  5).  SENDER  FOR  AUTOMATIC  TELEPHONE  SYS- 
TEMS: E.  E.  Clement,  Washington,  D.  C.  App.  filed  Nov.  11,  1905. 
Special   finger   holds   for   the   operating  member. 

1,003,337  (Sept.  12).,  METHOD  OF  RELAYING  ELECTRICAL  CUR- 
RENTS: E.  E.  Clement,  Washington,  D.  C.  App.  filed  June  16. 
1898.  To  eliminate  the  "time  constant"  in  telegraph  and  telephone 
work. 

1,008.809  (Nov.  14).  INCANDESCENT  LAMP  WITH  DRAWN- 
METAL-WIRE  FILAMENT:  K.  Farkas,  Glen  Ridge,  N.  J.  App. 
filed  June  23,  1911.  The  filament  is  divided  into  sections  to  avoid 
expansion   and   contraction    difficulties. 
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PROTECTION  AGAINST  LIGHTNING. 

A  recent  note  read  before  the  l-'rcnch  ,\cadeiiiy  of 
Sciences  gives  some  curious  details  with  reference  to 
lightning  protection  at  high  elevations.  There  are  two 
little  observatories  on  Mount  Blanc.  The  earlier  one 
founded  by  the  late  M.  Janssen,  stands  on  the  perpetual 
snow  of  the  mountain-top,  and  in  arranging  to  protect  it 
from  the  lightning  storms,  which  are  not  infrequent  there, 
it  was  necessary  to  make  an  earth  connection  by  a  cable 
100  m  in  length.  With  the  observatory  thus  insulated  on 
snow  except  for  this  earth  connection,  protection  against 
lightning  has  proved  to  be  practically  out  of  the  question, 
and  in  spite  of  all  the  efforts  made  to  install  protective 
devices  the  observatory  has  been  repeatedly  struck  and 
both  instruments  and  observers  have  been  injured.  The 
other  observatory  stands  on  rock  and  the  metal  work  prac- 
tically surrounds  it  and  is  grounded  on  the  rock.  This 
structure  has  never  been  struck,  at  least  in  any  way  that 
has  produced  injury.  The  indications  seem  to  be  that  the 
long  earth  connection  is  very  unfavorable,  possibly  owing 
to  its  choking  effect,  perhaps  also  to  the  fact  that  it,  with 
the  building  to  which  it  is  connected,  affords  the  only  easy 
path  to  ground  over  a  considerable  area,  which  would 
perhaps  insure  its  getting  struck  more  often  than  would 
naturally  be  expected.  A  discharge  of  the  violence  com- 
monly found  in  lightning  is  very  apt  to  do  incidental  mis- 
chief even  when  a  fairly  good  path  to  earth  is  provided, 
and  100  m  of  cable  is  certainly  not  a  good  ground  com- 
pared with  the  direct  connection  of  what  amounts  to  a 
metal  cage  to  the  rock  on  which  it  is  founded. 

It  must  not  be  supposed,  however,  that  even  a  metallic 
cage  offers  complete  protection  against  injury  from  light- 
ning, as  it  is  only  a  few  years  since  a  small  party  took 
refuge  in  a  sheet-steel  crib  in  Lake  Michigan  and  was 
annihilated  by  a  lightning  stroke.  The  men  were  in  a 
practically  closed  conducting  shell  grounded  in  a  large 
lake,  but  nevertheless  received  a  sufficient  amount  of  the 
discharge  to  be  fatal.  The"  long  and  short  of  the  matter  is 
that  with  discharges  of  sufficient  voltage  to  have  a  striking 
distance  of  half  a  mile  or  more,  as  frequently  happens  iq 
case  of  lightning,  all  moderate  insulation  spaces  and  in- 
sulators are  too  trivial  to  insure  relief  from  the  violence 
of  the  discharge.  Only  very  complete  protection,  and  that 
under  favorable  circumstances,  seems  to  be  able  to  avert 
mischief.  The  most  that  can  be  said  on  the  subject  is  that, 
on  the  whole,  the  better  the  ground  the  less  likelihood  of 
.serious  damage.  Lightning  protection  for  buildings  or 
even  for  aerial  lines  is  not  yet  exactly  worked  down  to  a 
science  or  even  an  art.  The  investigation  of  cases  such 
as  the  one'  here  considered  is  a  thing  very  well  worth 
while,  since  it  at  least  gives  a  clew  to  some  of  the  more 
conspicuous  difficulties  of  the  situation. 
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.MOTOR  GENERATORS.  CONVERTERS  AND  REaiFIERS. 

One  of  the  reports  presented  at  the  Turin  International 
Electrotechnical  Congress  was  by  Prof.  Silvanus  P.  Thomp- 
son, on  "Motor  Generators,  Converters  and  Rectifiers,"  and 
was  written  in  the  lucid  and  forceful  literary  style  that 
characterizes  the  books  of  this  well-known  writer.  There  is 
perhaps  no  subject  in  the  field  of  electrotcchnics  which 
needs  international  standardization  of  nomenclature  so 
much  as  the  subject  of  Professor  Thompson's  paper.  Thus, 
the  machine  which  is  called  in  our  A.  I.  E.  E.  standardiza- 
tion rules  a  "motor  converter"  is  called  in  the  paper,  and 
generally  throughout  Europe,  a  "cascade  converter."  On 
the  other  hand,  what  the  paper  calls  "converters"  we  call 
"synchronous  converters,"  although  both  the  paper  and  our 
own  rules  recognize  the  unfortunate  prevalent  use  of  the 
term  "rotary  converter."  It  is  to  be  hoped  that  before  very 
long  such  unnecessary  differences  in  names  for  one  and  the 
same  type  of  machine  may  be  eradicated  by  mutual  inter- 
national agreement. 

The  paper  alludes  to  the  long  controversy  waged  be- 
tween the  advocates  of  motor  generators  and  synchronous 
converters  respectively,  but  sums  up  in  favor  of  the  con- 
verter. In  this  country  the  controversy  was  of  short  dura- 
tion only,  and  the  converter  soon  dominated  the  field,  al- 
most to  the  exclusion  of  its  rival.  In  Europe,  on  the  con- 
trary, the  motor  generator  has  always  been  more  popular, 
and  e\en  at  the  present  time  remains  in  extensive  use.  A 
description  is  given  of  a  type  of  converter  called  the  "re- 
volving-field converter,"  which  in  this  country  has  not 
come  into  use,  and  which  is  not  very  common  in  Europe. 
It  consists  of  a  dynamic  inversion  of  the  ordinary  converter. 
That  is,  instead  of  having  a  stationary  field-magnet  system 
and  commutator  brushes,  with  a  rotary  armature,  it  has  a 
stationary  armature  and  a  rotary  magnet  and  brushes. 
The  advantages  claimed  for  this  structure  of  converter  are 
not  specified  in  the  paper,  except  that  the  rotor  field-pole 
need  not  be  wound,  being  magnetized  by  the  stator  winding. 

Special  attention  is  given  in  the  paper  to  a  recent  type  of 
converting  machine  not  mentioned  in  our  standardization 
rules,  namely,  the  "auto-converter,"  also  called  the  "split- 
pole  converter."  This  machine  employs  two  sets  of  sepa- 
rately excited  poles  in  the  field-magnet  system.  The  two 
sets  of  poles  co-operate  side  by  side  and  behave  as  though 
each  main  pole  were  subdivided  into  two  portions.  Conse- 
quently, two  north  poles  follow  and  alternate  with  two 
south  poles,  instead  of  the  single  north  pole  and  the  single 
south  pole  in  the  usual  type  of  machine.  By  exciting  the 
two  sets  of  poles  in  different  ways,  a  variety  of  different 
types  of  machine  can  be  and  already  have  been  produced. 
Thus,  the  applications  specified  are  for  direct-current  bal- 
ancers, boosters  and  three-wire  generators,  variable-speed 
generators  for  train  lighting,  synchronous  converters  for 
supplying  two  different  direct-current  voltages,  constant- 
current  machines,  step-down  direct-current  converters, 
voltage-regulating  machines,  converters  from  constant  po- 
tential to  constant  current,  etc.  It  is  evident  that  this  prin- 
ciple, which  has  also  been  employed  in  the  United  States 
for  regulating  the  delivery  voltage  of  converters,  is  a 
fecund  one  for  many  othe.-  purposes. 


INDUCTION-MOTOR  DESIGN  CONSTANTS. 

The  squirrel-cage  type  of  polyphase  induction  motor  j 
possesses  input  characteristics  identical,  except  as  to  rela-  1 
tive  magnitude,  with  a  stationary  transformer  of  equiva- 
lent rating,  and  its  output  characteristics  are  even  more 
nearly  similar  to  those  of  a  shunt-wound  direct-current 
motor  built  for  the  same  service.  It  is  logical,  therefore, 
for  the  designer  to  employ  with  this  machine  methods  rep- 
resenting compromises  between  the  corresponding  methods 
used  in  designing  transformers  and  direct-current  motors. 
One  feature  never  considered  in  direct-current  motor  de- 
sign and  often  ignored  in  designing  transformers,  but  of 
almost  predominating  importance  in  determining  the  pro- 
portions of  induction  motors,  is  the  power  factor,  the 
value  of  which  depends  largely  upon  the  depth  of  the  air- 
gap  and  dimensions  of  the  primary  coils.  Closely  related 
to  the  power  factor  are  the  starting  characteristics  and 
the  operating  temperature.  The  former  depends  largely 
upon  the  mechanical  arrangements  of  the  primary  coils 
and  upon  the  variable  losses,  while  the  latter  relates  to  the 
magnitude  of  the  exciting  current  and  the  constant  losses. 
The  interrelations  between  the  many  variables  connected 
with  the  performance  of  an  induction  motor  are  indicated 
in  a  clear  manner  in  the  simple  circle  diagram,  which  pos- 
sesses sufficient  accuracy  for  all  commercial-design  pur- 
poses. The  use  of  the  simple  circle  diagram  in  connection 
with  simplified  design  constants  is  described  in  an  article 
by  Prof.  A.  Miller  Gray  in  this  issue.  The  constants  given 
are  based  on  standard  induction  motor  designs,  and  for 
use  with  such  machines  should  prove  of  much  interest  and 
value.  However,  as  is  true  with  all  design  constants,  it 
would  be  unsafe  to  assume  them  to  be  applicable  with  a 
high  degree  of  accuracy  to  machines  departing  widely  in 
proportion   from   standard  lines. 


ELECTRICAL  RESISTANCE  OF  SOLID-METAL  SOLUTIONS. 

It  is  now  generally  supposed  that  the  essentia!  difference 
between  a  substance  in  the  solid,  liquid  and  gaseous  states  is 
merely  in  regard  to  the  freedom  of  motion  of  its  molecules. 
In  the  gaseous  state  these  are  free  to  oscillate  over  a  rela- 
tively long  mean  free  path,  whereas  in  the  liquid,  and  par- 
ticularly in  the  solid,  state  the  range  of  free  molecular 
movement  is  very  much  more  restricted.  In  other  respects 
there  is  reason  for  supposing  thai  the  behavior  of  the  mole- 
cules of  a  substance  in  these  three  states  is  very  much 
alike.  The  "gas  constant"  is  found  to  be  a  characteristic 
constant  of  certain  phenomena  of  the  same  substance  in 
liquid  states,  and  the  "liquid  constant"  is  likewise  found  to 
make  its  appearance  in  certain  attributes  of  the  solid  state. 
Diffusion,  or  the  property  of  unaided  mutual  interpenetra- 
tion,  is  essentially  and  markedly  a  characteristic  of  gases. 
Two  different  gases  brought  into  volume  juxtaposition  with- 
out disturbance  are  found  speedily  to  diffuse  into  each  other 
across  the  surface  of  original  separation.  The  same  prop- 
erty, although  greatly  reduced  in  intensity  and  rapidity,  is 
manifested  between  a  pair  of  different  liquids  placed  in 
mutual  contact.  Ordinarily  it  is  supposed  that  dif'jision 
does  not  occur  between  solids,  but  the  property  is  still 
possessed  by  solids,  although  to  a  relatively  very  feeble 
extent.     The  rapidity  with  which  diffusion  can  occur  be- 
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tween  the  molecules  of  solid  bodies  in  contact  depends  on 
the  nature  of  the  substances,  the  pressure  exerted  across 
the  area  of  intercontact  and  the  temperature  of  the  contact 
layers.  In  general,  high  pressures  and  temperatures  favor 
the  process. 

An  article  printed  on  page  1605,  based  on  the  work  of 
Messrs.  Bruni  and  Meneghini,  describes  an  interesting  ex- 
periment tending  to  show  that  a  compound  wire  of  nickel 
and  copper,  the  former  forming  the  core  and  the  latter  the 
external  coating,  was  converted  into  an  alloy  wire  of  "con- 
stantan"  after  about  a  week's  exposure  to  a  steadily  main- 
tained temperature  of  1000  deg.  C.  In  such  a  case  the 
diffusion  of  the  molecules  of  the  two  metals  into  each  other 
would  continue  until  there  ceased  to  be  any  discontinuity 
of  metallic  quality  at  the  original  bounding  surface  of  con- 
tact. In  this  case  the  electrical  resistance  of  the  heated 
wire  enabled  its  average  molecular  state  to  be  estimated 
as  the  experiment  continued,  since  the  resistivity  of  con- 
stantan  alloy  is  much  greater  than  that  of  either  of  its 
two  constituent  metals.  But  in  the  ordinary  process  of 
metallic  diffusion  at  ordinary  room  temperatures  the  action 
is  extremely  slow  and  very  much  more  difficult  to  detect. 


THE  SENSITIVENESS  OF  WKELESS-TELEGRAFH   CONTAQ  DETEaORS. 

There  are  two  kinds  of  contact  detectors  recognized  in 
the  art  of  wireless  telegraphy ;  namely,  loose-contact  de- 
tectors and  tight-contact  detectors.  This  classification 
sounds  very  simple,  and  indeed  applies  wonderfully  well; 
but  the  subject  is  much  more  complicated  than  the  classifica- 
tion suggests,  and  its  ultimate  ramifications  run  into  the 
yet  unknown  properties  and  laws  of  matter  in  various 
directions.  The  original  coherer  of  Onesti,  Branly  and 
Popofif,  as  developed  by  Lodge,  Marconi  and  others,  was  a 
loose-contact  detector,  in  which  the  loose  contact  occurred 
between  adjacent  particles  of  the  same  substance,  or  at 
least  between  essentially  similar  adjacent  particles.  The 
loose  contact  had  a  very  high  normal  initial  resistance, 
until  the  impact  of  the  received  electromagnetic  wave  broke 
its  resistance  down.  This  typical  and  original  form  of 
coherer  had  to  be  agitated  back  to  its  initial  non-conducting 
state,  ready  for  the  reception  of  the  next  impulse.  Later 
varieties  of  loose-contact  detectors  developed  special  pecu- 
liarities, deviations  from  the  original  type.  There  were 
some,  called  anti-coherers,  that  had  an  initial  and  normal 
lower  resistance,  which  became  increased  on  the  impact  of 
the  received  wave.  There  were  both  coherers  and  anti- 
coherers  which  were  automatically  self-restoring,  and 
which  needed  no  jar  or  agitation  after  the  reception  of 
each  signal.  In  nearly  every  case  such  detectors  employed 
loose  contacts  between  different  materials,  as,  for  instance, 
an  oil-film  contact  between  metal  and  mercury,  or  a  contact 
between  carbon  and  mercury.  In  every  case  the  mechanical 
contact  had  to  be  loose  and  flimsy,  so  as  to  produce  a  poor 
electrical  contact,  with  a  relatively  high  resistance  in  the 
same,  which  contact  resistance  became  modified  suddenly 
by  the  impact  of  the  received  electric  wave. 

As  practical  signal-receiving  instruments  all  of  these 
loose-contact  devices  gave  more  or  less  trouble,  owing  to 
the   inherent   flimsiness  and  delicacy  of  their  adjustment. 


Looking  back  upon  their  use,  it  is  wonderful  that  they 
worked  as  well  as  they  did.  When  they  were  "Hobson's 
choice,"  and  no  better  devices  were  available,  they  had  to 
be  coaxed  into  operation  by  dint  of  patience  and  vitupera- 
tion, a  combination  of  rare  efficacy  in  times  of  trouble.  In 
the  corresponding  history  of  the  development  of  the  tele- 
phone there  was  first  a  time  in  which  the  only  available 
transmitter  was  a  receiving  telephone  used  as  a  generator — 
a  very  imperfect  makeshift.  Then  came  the  stage  in  which 
the  carbon  microphone  imperfect-contact  transmitter  was 
discovered,  and  finally  a  stage  in  wliich.  instead  of  there 
being  no  independent  available  transmitter,  there  was  a 
superabundance  of  transmitters.  A  few  iron  nails  thrown 
together  haphazard  or  a  hot  wire  fastened  to  a  diaphragm 
would  serve.  It  seemed  hard  to  avoid  producing  a  tele- 
phone transmitter.  So  there  was  a  stage  in  the  develop- 
ment of  loose-contact  wireless-telegraph  receivers  when  it 
seemed  hard  to  avoid  producing  receivers  on  assembling 
conductors  in  loose  contact.  A  completfe  change  came, 
however,  in  the  history  of  detectors  when  the  loose-contact 
devices  were  rejected  in  favor  of  constant-resistance,  tight- 
contact,  current-operated  devices. 

At  first  tight-contact  devices  were  less  sensitive  than  the 
coherers ;  but  later  they  surpassed  the  best  coherers  in 
sensitiveness.  One  type  of  such  device  is  the  "crystal"  re- 
ceiver, which  is  a  misleading  term ;  for,  although  many 
cr\'stalline  substances  enter  as  an  element  into  this  type, 
yet  some  amorphous  substances  enter  also.  The  essential 
elements  of  this  type  are  a  lump  of  suitable  substance,  such 
as  carborundum,  and  a  tight  contact,  over  a  circumscribed 
area,  between  this  and  the  active  electrode.  Just  how  this 
device  acts  is  a  debatable  matter  in  detail,  but  it  is  clear 
that  current  passes  through  the  contact  more  easily  in  one 
direction  than  in  the  other.  Unquestionably  heat  is  pro- 
duced at  the  restricted  contact  area,  and  it  is  supposed  that, 
under  the  influence  of  this  heat,  the  crystalline,  or  quasi- 
crystalline,  substance  develops  unilateral  conductivity  at  the 
tight  contact.  The  curious  fact  is  that  the  effect  is  highly 
localized,  because  the  blunt  contact  needle  pressing  on  the 
crystal,  and  carried  from  point  to  point  over  the  surface  of 
the  latter,  encounters  successively  little  areas  of  strong 
and  weak  action,  although  no  difference  in  the  surface 
quality  of  the  crystal  can  be  detected  in  any  other  manner. 
It  became  evident  at  a  later  stage  in  the  development  of  the 
crystal  receiver  that  the  effect  could  be  produced,  at  least 
to  some  extent,  in  a  great  variety  of  soBstances,  and  it 
began  to  rain  crystal  receivers.  Thus,  the  old  Hughes 
microphone,  employing  a  steel  needle  resting  delicately  in 
contact  with  a  carbon  plate,  and  intended  to  operate  as  a 
loose  contacter,  was  found  capable  of  producing  some 
effect  as  a  tight-contact  detector,  although  an  effect  very 
small  by  comparison  with  that  of  the  best  crystals.  The 
article  by  Messrs.  Harris  and  Hogan  on  page  1602  of  this 
number  gives  experimental  evidence  of  the  essential  differ- 
ence between  the  action  of  loose-contact  detectors,  like  that 
of  the  Hughes  microphone,  and  current-operated,  tight-con- 
tact crystalline  detectors.  With  the  former  the  sensitive- 
ness is  a  maximum  at  very  light  pressure  of  contact  and 
diminishes  rapidly  as  pressure  is  applied.  With  the  latter 
the  conditions  are  reversed. 
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At  the  December  meeting  of  tlie  executive  committee 
of  the  Mational  Electric  Light  Association  a  resolution 
presented  by  the  special  committee  to  which  was  referred 
the  report  of  the  overhead-line  construction  committee  was 
unanimously  carried.    The  resolution  adopted  is  as  follows : 

"Resolved.  That  the  executive  committee  connnend  the 
able  and  exhaustive  report  of  the  committee  on  overhead- 
line  construction  submitted  at  the  last  convention  of  the 
association  to  the  favorable  consideration  of  member  com- 
panies. It  sets  out  with  great  clearness  and  particularity 
a  high  standard  of  practice,  which,  in  the  opinion  of  this 
committee,  should  be  regarded  as  a  standard  toward  which 
all  companies  should  strive.  Local  conditions  or  special 
considerations  may.  however,  in  particular  cases,  make  the 
adoption  of  the  recommendations  of  the  report  in  whole  or 
in  part  impracticable  or  inadvisable,  and  non-compliance 
therewith  in  such  cases  would  not  necessarily  be  bad 
practice.  Upon  the  whole,  however,  we  consider  the  report 
as  embodying  the  best  standard  of  overhead-line  construc- 
tion which  has  been  suggested,  and  indorse  it  with  the 
qu.ilifications  hereinbefore  set  forth." 

It  will  be  recalled  that  at  the  time  the  report  was  pre- 
sented at  the  convention  in  New  York  last  May  certain 
features  of  it  were  subjected  to  criticism.  The  American 
Electric  Railway  Engineering  Association  objected  to  the 
section  on  the  joint  use  of  poles  without  further  con- 
ference, and  certain  Class  A  members  found  fault  with  the 
fourth  section  of  the  report,  dealing  with  crossings,  and 
also  questioned  the  advisability  of  adopting  the  recom- 
mendations of  the  committee  without  giving  minute  con- 
sideration to  the  legal  questions  involved.  After  much 
discussion  it  was  agreed  to  thrust  the  responsibility  of 
final  action  on  the  executive  committee,  and  a  motion 
recommending  to  the  executive  committee  the  adoption  of 
the  report  was  carried.  Subsequently  the  Pennsylvania 
Electric  Association,  at  its  convention  in  Exposition  Park. 
Pa.,  in  September,  feeling  that  it  would  be  unjust  to  com- 
mit the  smaller  electric-light  companies  to  any  standard 
which  might  jeopardize  investments  or  rights,  asked  that 
its  objections  be  given  consideration  in  connection  with  the 
adoption  of  the  national  committee's  report.  Many  Class  A 
members  in  addition  had  their  lawyers  report  on  the  legal 
status  of  the  report  in  case  of  lawsuits  involving  questions 
of  standard  construction.  It  would  appear  from  the  word- 
ing of  the  resolution  of  the  executive  conmiittee  that  the 
objections  raised  were  not  without  weight. 


Resuscitation  from  Electric  Shock. 


Through  the  co-operation  of  the  National  Electric  Light 
Association,  the  American  Medical  Association  and  the 
.American  Institute  of  Electrical  Engineers  plans  have  been 
perfected  for  a  thorough  study  of  methods  of  resuscitation 
from  electric  shock  and  the  preparation  of  a  set  of  rules 
for  the  practical  application  of  the  best  means  for  resus- 
citation, the  rules  to  be  issued  by  the  National  Electric 
Light  Association. 

The  members  of  the  committee  to  carry  on  the  work 
were  appointed  by  the  American  Medical  Association  at 
the  request  of  the  National  Electric  Light  .Xssociation  and 
represent  these  two  bodies  and  the  American  Institute  of 
Electrical  Engineers.  It  is  probable  that  the  scope  of  the 
investigation  will  be  made  international  in  character  by  the 
appointment  of  an  international  commission  to  report  on 
some  important  details  or  of  an  advisory  committee  con- 
sisting of  foreign  authorities  on  the  subject  of  electric 
shock.  Following  is  the  membership  of  the  general  com- 
mittee which  will  have  direct  charge  of  the  work : 

Nominated     by     the     American     Medical     Association: 


Chairman,  Dr.  W.  B.  Cannon,  professor  of  physiology. 
Harvard  University;  Dr.  Yandell  Henderson,  professor  of 
physiology,  Yale  University;  Dr.  S.  J.  Meltzer,  Rockefeller 
Institute,  New  York;  Dr.  George  W.  Crile,  professor  of 
clinical  surgery,  Western  Reserve  University,  Cleveland,  a 
distinguished  authority  on  heart  action;  Mr.  W.  D. 
Weaver,  editor  Electrical  World,  secretary.  Nominated 
h\  National  Electric  Light  Association:  Dr.  Edward  A. 
Spitzka,  professor  of  anatomy,  Jefferson  Medical  College, 
Philadelphia,  who  has  made  a  special  study  of  electrical 
accidents;  Mr.  W.  C.  L.  Eglin,  past-president  National 
ICIectric  Light  Association,  Philadelphia  Electric  Company. 
Nominated  by  American  Institute  of  Electrical  Engineers : 
Prof.  Elihu  Thomson  ;  Dr.  A.  E.  Kennelly. 


Service-Annuity    System    Presented  to   Employees    of 
Commonwealth  Edison  Company  at  Christmas. 


Dated  Dec.  23.  19:1,  and  sent  out  by  Mr.  Samuel  Insull, 
the  president,  with  the  compliments  of  the  season,  the 
board  of  directors  of  the  Commonwealth  Edison  Company 
of  Chicago  made  an  announcement  of  unusual  interest. 
This  announcement  is  to  the  effect  that  at  a  meeting  held 
on  Nov.  21  the  board  of  directors  of  the  company  adopted 
a  plan  for  the  creation  of  a  service-annuity  system,  with  a 
view  of  making  some  provision  for  faithful  employees  who 
have  completed  a  certain  term  of  service.  The  plan  con- 
tains the  following  provisions: 

First — That  any  employee  who  shall  have  reached  the 
age  of  fifty-five  years  and  shall  have  been  in  the  service  of 
the  company  for  thirty  years  or  more  next  preceding  his 
retirement  shall,  upon  his  request,  if  approved  by  the 
service-annuity  committee,  be  retired  from  active  service 
with  a  service  annuity. 

Second — That  any  employee  who  shall  have  reached  the 
age  of  sixty  years  and  shall  have  been  in  the  service  of  the 
company  for  fifteen  years  or  more  next  preceding  his  retire- 
ment shall,  upon  his  request  and  at  the  discretion  of  the 
service-annuity  committee,  be  retired  from  active  service 
with  a  service  annuity. 

Third — That  any  employee  who  shall  have  reached  the 
age  of  sixty-five  years  and  who  shall  have  been  in  the 
service  of  the  company  for  fifteen  years  or  more  next  pre- 
ceding the  date  upon  which  he  shall  have  reached  the 
above  age  shall  be  retired  from  active  service  with  a  service 
annuity  unless  the  board  of  directors  shall,  for  special  rea- 
son, continue  any  such  employee  in  active  service  without  a 
service  annuity. 

Subject  to  the  provisions  of  the  plan,  the  amount  of 
the  service  annuity  to  be  paid  each  year  to  an  employee 
retired  under  the  system  shall,  in  general,  be  as  follows : 

Two  per  cent  of  the  average  annual  pay  of  such  em- 
ployee during  the  particular  consecutive  five  years  of  service 
when  his  average  pay  was  the  highest,  multiplied  by  the 
number  of  years  of  his  service,  provided  that  in  no  case 
shall  the  service  annuity  paid  to  any  employee  in  any  year 
be  less  than  $240.  Service  in  the  company,  as  defined  in 
the  plan,  includes  service  in  the  Commonwealth  Edison 
Company  and  in  any  company  which  has  been  wholly 
merged  into  or  acquired  by  the  Commonwealth  Edison 
Company  or  any  of  its  predecessor  companies  prior  to 
June  I,  1910. 

The  system  is  to  be  administered  bv  a  committee  of  five, 
of  which  the  president  of  the  company  is  ex  officio  a  mem- 
ber and  the  chairman  and  the  secretary  of  the  company 
(Mr.  W.  A.  Fox)  is  ex  officio  a  member  and  the  secretary. 
The  other  three  members  of  the  committee  for  the  first 
year  have  been  appointed  by  the  board  and  are  Messrs. 
Louis  A.  Ferguson,  W.  L.  Abbott  and  J.  H.  Goehst.  The 
systen\  will  become  effective  on  Jan.  i,  1912. 

The  service-annuity  system  of  the  Commonwealth  Edison 


December  30,  191 1. 


ELECTRICAL     W  O  R  L  D 


i;8i 


(,  oiiipany  is  baseil  to  a  large  extftit  on  the  report  of  the 
public  policy  comniittee  of  the  National  Electric  Light 
Association,  and  it  is  one  of  the  most  important  results  of 
the  very  important  work  in  this  direction  which  that  com- 
mittee has  carried  out.  along  with  other  aspects  of  welfare 
work.  One  significant  feature  of  the  new  service-annuity 
system  of  the  Commonwealth  Edison  Company  is  that  the 
company  bears  all  the  expcJnse.  No  deductions  whatever  are 
made  fr<im  the  salaries  or  wages  of  employees  in  order  to 
create  a  fund  to  defray,  or  partially  defray,  the  annuities. 
The  company  has  at  the  present  time  about  ,^200  employees. 


Program  of  Byllesby  Convention. 

Ihe  third  annual  convention  of  H.  M.  Byllesby  &  Com- 
pany and  atTiliated  companies  will  be  held  in  the  Congress 
Hotel,  Chicago,  on  Jan.  2,  3.  4  and  5.  Mr.  T.  K.  Jackson, 
of  Mobile,  is  chairman  of  the  convention,  and  the  executive 
comniittee  consists  of  Messrs.  H.  M.  Byllesby,  A.  S.  Huey. 
O.  E.  Osthoff.  J.  S.  Cummins,  J.  J.  O'Brien  and  R.  J. 
Graf.  There  will  be  addresses  by  Mr.  Byllesby.  Mr.  Jack- 
son. Mr.  George  B.  Caldwell,  Mr.  J.  R.  McKee.  Gen. 
George  H.  Harries.  Mr.  Osthoff.  ^^r.  B.  I'"..  .Sunny.  Mr. 
T.  C.  Martin  and  others.  Technical  and  commercial  papers 
on  the  program  are  as  follows:  Steam  Heating.  Mr.  A.  E. 
Stevens:  High-Pressure  Gas,  Mr.  H.  H.  Jones:  Profitable 
Business  in  Small  Tokens.  Mr.  H.  E.  Morton :  Contact 
U'ith  the  Public.  Mr.  W.  H.  Hodge:  Accounting.  Mr.  R.  W. 
Lynch;  Staff  Co-operation.  Mr.  \V.  R.  Molinard:  Jurisdic- 
tion of  State  and  Municipal  Bodies.  Mr.  Isaac  Milkewitch: 
Appraisal  IVork.  Mr.  Harold  Almert;  Xcic-Business  Meth- 
ods, Mr.  E.  L.  Callahan;  The  Manager  and  the  New-Busi- 
ness Department,  Mr.  A.  F.  Douglass;  Byllesby  Investment 
Club.  Mr.  R.  J.  Graf.  There  will  be  a  reception  at  the 
-home  of  Mr.  Byllesby  on  the  evening  of  Jan.  3  and  a 
banquet  at  the  hotel,  with  prominent  men  as  speakers,  on 
the  evening  of  Jan.  5.  Mr.  F.  H.  Tidnam  is  chairman  of 
the  committee  on  arrangements.  Mr.  R.  M.  Jennings  of  the 
reception  comniittee.  and  Mr.  Lincoln  Becrbower  of  the 
entertainment  committee. 


Proposed  General   Traction   Consolidation  in  Chicago. 

Negotiations  having  for  their  purpose  the  ultimate  gen 
era!  consolidation  of  the  elevated  and  surface  railway  com 
panics  in  Chicago  are  proceeding  slowly.  A  valuation  com- 
mission is  at  work  to  determine  the  valuation  of  the  prop 
erties  of  the  elevated-railway  companies,  the  valuation  of 
the  surface-railway  companies  having  been  determined  in 
the  traction  settlement  ordinances  of  1907.  The  present 
commission  consists  of  Mr.  John  Ericson,  city-  engineer ; 
Messrs.  E.  C.  Shankland  and  J.  J.  Reynolds,  members  of  the 
Subway  Commission  of  the  city  of  Chicago ;  Mr.  George 
Weston,  the  city  representative  on  the  Board  of  Supervising 
Engineers,  Chicago  Traction,  and  Prof.  George  F.  Swain, 
of  Harvard  University,  who  represents  the  companies. 
Professor  Swain  is  the  engineer  of  the  Massachusetts  Board 
of  Railway  Commissioners  and  is  also  a  member  of  the 
Boston  Transit  Commission.  It  is  interesting  to  note  that 
the  valuation  commission  is  instructed  to  consider  the  fol- 
lowing elements  of  cost: 

(1)  The  cost  of  reproducing  the  tangible  physical  prop- 
erty new  at  the  present  time. 

(2)  The  present  depreciated  value  of  the  tangible  physi 
cal  property. 

(3)  The  value  of  the  franchises,  leases,  contracts,  etc. 

(4)  The  loss  of  interest  in  the  past  below  what  would  he 
a  fair  return  on  the  capital  invested. 

(3)   The  treatment  of  obsolete  or  abandoned  property. 
The  suggestion  that  the  commission  report  on  all  these 


elements  of  cost  came  irom  the  companies,  and  the  city 
agreed  to  make  these  valuations,  without,  however,  binding 
itself  to  take  into  consideration  any  other  items  than  the 
victual  physical  value  of  the  present  tangible  physical  prop- 
erty. In  a  communication  date<l  Dee.  iS  the  representatives 
ol  the  companies  made  it  clear  that  on  their  part  this  stipu- 
lation was  understood  and  agreed  to— that  is,  that  the  report 
of  the  valuation  commission,  while  going  into  all  the  de- 
tails menlioncd.  was  not  to  be  considered  binding  either  on 
the  city  m-  the  companies.  This  communication  was  signed 
by  Mr.  Henry  .\.  Blair,  representing  the  Chicago  Railways 
Company:  Mr.  Irn  M.  Cobe,  representing  the  Chicago  City, 
Southern  Street  and  Calumet  &  South  Chicago  Railway 
companies,  and  Mr.  Samuel  Insull.  representing  the  Chicago 
Elevated  Railways. 

The  project  of  combining  all  the  elevated  and  surface 
railways-  of  Chicago  is  intimately  connected  with  the  build- 
ing of  the  proposed  subway.  Very  likely  the  subway  will 
he  built  by  the  city  and  leased  to  the  companies  for  opera- 
tion, but  no  conclusion  has  been  reached  on  the  subject. 
While  the  negotiations  are  proceeding  so  far  in  an  amicablr 
spirit,  the  interests  involved  are  very  large  and  important, 
and  it  will  be  some  time  before  a  plan  of  settlement  can  be 
worked  out  in  all  its  details. 


Chicago  Investigation  of  Smoke  Abatement  and  Electri- 
fication of  Railway  Terminals. 


At  the  "municipal  dinner"  given  by  the  Chicago  Asso- 
ciation of  Commerce  on  the  evening  of  Nov.  28  the  first 
official  progress  report  of  the  Chicago  Association  of  Com- 
merce conitnittee  of  investigation  on  smoke  abatement  and 
electrification  of  railway  terminals  was  made  public.  This 
report,  prepared  under  the  supervision  of  the  chief  en- 
gineer for  the  committee,  took  the  form  of  a  sketch  of  the 
origin  and  progress  of  the  investigation  of  the  subjects 
mentioned  in  the  long  title  of  the  committee. 

Ry  way  of  introduction  to  the  report  a  brief  history  of 
smoke  abatement  in  Chicago  was  given,  leading  up  to  the 
statement  that  in  the  report  of  the  smoke  inspector  of 
Chicago  for  1910  it  was  declared  frankly  that  there  was 
necessity  of  a  radical  change  in  existing  conditions  of 
smoke  abatement,  so  far  as  the  railways  are  concerned; 
in  fact,  the  electrification  of  railway  terminals  within  the 
city  was  recommended  in  explicit  form. 

FORMATION   OF  THF.  COMMITTEE. 

The  recent  history  of  the  agitation  for  railway-terminal 
electrification  in  Chicago  is  recounted,  both  as  taken  up  by 
the  city  authorities  and  by  the  Chicago  .Association  of  Com- 
merce. In  October,  1909,  a  committee  of  experts  appointed 
by  the  latter  reported  favorably  on  electrification  as  a 
mechanical  problem,  but  was  less  confident  as  to  the  finan- 
cial feasibility  of  the  proposal.  About  that  time  co-opera- 
tion between  the  city  administration  and  the  .\ssociation 
of  Commerce  was  suggested,  with  the  formation  of  a  joint 
comiTiittee  of  investigation.  It  was  understood  that  the 
railways  would  provide  the  funds  for  the  promotion  of  the 
investigation. 

M  a  meeting  of  the  association  held  in  September,  1910, 
the  leading  representatives  of  a  dozen  different  railways 
declared  that  the  electrification  of  the  railway  terminals  in 
Chicago  would  involve  an  enormous  expense  which  would 
have  to  be  borne  by  the  commerce  of  the  city  and  that  im- 
mediate electrification  was  premature.  Smoke  abatement, 
it  was  added,  need  not  depend  wholly  upon  electrification. 
.\X  a  meeting  of  the  Chicago  .'Association  of  Commerce  held 
on  March  18,  191 1.  a  general  committee  of  eighteen  was 
appointed  to  investigate  the  whole  subject.  This  com- 
mittee consisted  of  representatives  of  the  city,  steam-rail- 
wav  executives  and  other  citizens.     Its  personnel  has  been 
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,,iven  in  this  journal,  but  it  may  be  repeated  that  Mr.  Jesse 
Holdom  is  chairman  and  Mr.  Frederick  li.  Rawson  secre- 
tary. It  is  this  committee  under  whose  auspices  the  present 
elaborate  investigation  is  being  conducted. 

ENGINEERING  STAFF  AND  SCOPE  OF   INVESTIGATION. 

The  engineering  staff  organized  to  do  the  work  of  this 
committee  is  as  follows:  Chief  engineer,  Mr.  Horace  G. 
Burt;  electrical  engineer,  Mr.  Hugh  Pattison;  terminal  en- 
gineer, Mr.  Louis  H.  Evans;  mechanical  engineer,  Mr. 
Theodore  H.  Curtis;  consulting  electrical  engineers, 
Messrs.  Gibbs  &  Hill,  of  New  York ;  consulting  mechanical 
engineer,  Mr.  George  R.  Henderson,  of  Philadelphia;  as- 
sistant engineer,  Mr.  James  Walker;  editor  for  the  en- 
gineers' staff,  Mr.  Benjamin  C.  Burt.  Headquarters  are 
maintained  in  the  People's  Gas  Building,  Chicago. 

The  scope  of  the  investigation  includes:  (i)  A  deter- 
mination as  to  the  necessity  of  changing  the  motive  power 
of  steam  railways  to  electric  or  other  power;  (2)  the  me- 
chanical or  technical  feasibility  of  such  a  change;  (3)  the 
financial  practicability  of  such  a  change.  In  the  scope  of 
the  investigation  as  to  the  necessity  of  changing  the  motive 
power  of  steam  roads  to  electric  or  other  power  are  em- 
braced the  following  heads:  (i)  Safety,  (2)  health,  (3) 
comfort  and  convenience,  (4)  questions  of  loss  and  dam- 
age. Under  each  of  these  heads  are  included  the  sub- 
divisions "passengers,"  "employees"  and  "the  public."  Each 
of  these  subdivisions  is  in  turn  subdivided. 

WHAT  HAS  BEEN   DONE. 

One  feature  of  the  investigation  is  the  obtaining  of  in- 
formation on  yard  locomotives,  freight  trains,  freight 
transfer  trains,  passenger  transfer  trains  and  passenger 
trains  operating  within  the  city  and  in  and  out  of  the  city. 
Much  of  the  attention  of  the  engineering  staff  so  far  has 
been  devoted  to  the  smoke-abatement  portion  of  the  prob- 
lem. A  great  deal  of  information  has  been  collected  on 
the  subject.  A  definite  conclusion  has  been  reached  in 
relation  to  the  use  of  coke  as  locomotive  fuel,  and  it  has 
been  decided  to  eliminate  coke  entirely  from  further  con- 
sideration. 

Such  subjects  as  brick  arches  and  stack  blowers  in  loco- 
motives, as  well  as  down-draft  furnaces,  steam  jets  and 
under-feed  stokers,  have  received  much  attention.  Various 
printed  documents  have  been  issued  by  the  committee  and 
a  memorandum  of  maps  has  been  prepared  for  the  study 
of  the  territory  or  territories  covered  by  the  investigation. 
Various  advisory  committees  to  the  general  committee  have 
been  formed. 

GENERAL  STATEMENT. 

In  concluding  its  progress  report  the  Chicago  Association 
of  Commerce  committee  of  investigation  on  smoke  abate- 
ment and  electrification  of  railway  terminals  says  that  the 
investigation  so  far  (the  report  is  dated  Nov.  24,  1911)  has 
been  chiefly  occupied  with  the  subject  of  locomotive-smoke 
abatement.  It  is  expected  that  in  the  course  of  the  next  few 
months  tangible  developments  will  appear  in  the  handling 
of  the  matter  of  electrification.  The  concluding  sentences 
of  the  report  are  as  follows: 

"In  proportion  as  it  has  progressed  the  problems  pre- 
senting themselves  for  solution  have  rather  increased  than 
diminished  in  number,  and  it  is  sufficiently  clear,  even  at 
the  present  stage,  that  for  the  accomplishment  of  definite 
and  valuable  results  much  labor  and  considerable  time  will 
be  required.  The  task  imposed  upon  the  committee  proves 
to  be  one  that  is  rather  special,  even  unique,  in  scope  and 
character,  and  while  much  may  be  learned  from  what  has 
already  been  accomplished  in  various  lines,  yet  much  will 
have  to  be  done  de  novo  or  for  the  first  time.  It  is  con- 
fidently hoped,  and  even  believed,  that  if  that  which  has  to 
be  done  is  well  done  the  results  will  be  of  interest  and 
value  not  only  for  the  present  time  and  place,  but  for  other 
times  and  places  as  well." 


Increased  New  York  City  Street  Lighting. 


Work  is  nearing  completion  on  the  installation  by  the 
Department  of  Water  Supply,  Gas  and  Electricity  of  New 
York  City  of  new  and  additional  street  lamps  in  extensive 
districts,  which  has  been  made  possible  by  the  saving  early 
this  year  of  $70,000  by  Commissioner  Henry  S.  Thompson 
in  obtaining  from  the  New  York  Edison  Company  a  reduc- 
tion in  the  price  per  kilowatt-hour  for  electric  lighting  in 
public  buildings.  When  the  work  is  all  completed  the 
principal  sections  to  be  lighted  by  means  of  this  saving 
will  have  their  illumination  doubled,  and  on  some  avenues 
the  mantle  type  of  gas  lamps  will  be  replaced  by  electric 
lamps.  A  great  many  additional  arc  lamps  are  also  being 
installed  throughout  the  city,  which  are  being  paid  for  by 
money  that  has  also  been  saved  by  the  department,  this  time 
through  the  reduction  in  the  price  to  the  city  of  arc  lamps 
which  went  into  effect  in  the  latter  part  of  the  first  year 
of  Commissioner  Thompson's  administration.  An  arrange- 
ment was  obtained  by  which  when  a  certain  number  of  arc 
lamps  were  installed  the  price  should  be  reduced  from  the 
old  figure  of  $100  to  $95.  This  gave  a  saving  which,  when 
the  work  is  completed,  will  enable  the  installation  of  550 
new  arc  lamps.  This  arrangement  is  so  drawn  that  this 
proportionate  reduction  will  continue  year  by  year,  the  next 
reduction  being  from  $95  to  $90  per  lamp,  and  will  enable 
the  installation  of  many  more  arc  lamps. 


Illuminating  Engineers    Undertake  a    Civic  Service  in 
Chicago. 


At  a  joint  meeting  of  the  Chicago  Section  of  the  Illumi- 
nating Engineering  Society  and  the  Car  Lighting  Club  of 
Chicago  held  on  Dec.  20  the  subject  of  the  hanging  of  the 
powerful  lo-amp  flaming-arc  lamps  for  street  lighting  now 
on  test  in  the  Loop  district  of  Chicago  was  brought  up.  It 
was  held  that  the  lamps  as  temporarily  installed  (many  on 
elevated-railway  structures)  are  too  low,  not  only  dazzling 
the  eyes  of  the  people  on  the  streets,  but  not  attaining  their 
maximum  efficiency  as  light-giving  sources.  It  was  thought 
that  the  men  who  have  made  a  technical  study  of  illumi- 
nation might  do  a  practical  service  to  their  fellow  citizens 
by  giving  their  advice  on  this  subject  to  the  city  authorities. 
Two  committees  were  appointed  to  make  an  investigation  of 
the  subject  jointly  and  to  report  their  conclusions  to  their 
respective  organizations.  These  committees  are :  For  the 
Chicago  Section  of  the  Illuminating  Engineering  Society, 
Messrs.  James  R.  Cravath,  T.  H.  Aldrich  and  Prof.  William 
E.  Barrows ;  for  the  Car  Lighting  Club,  Messrs.  C.  R.  Gil- 
man,  Edward  Wray  and  George  W.  Cravens.  Mr.  Cravath 
is  chairman  of  the  joint  committee.  The  joint  committee 
was  also  requested  to  confer  with  the  officers  of  the  ele- 
vated-railway companies  of  Chicago  to  see  if  measures  can- 
not be  taken  to  improve  the  lighting  of  the  cars  on  the  ele- 
vated-railway lines. 


Present  Status  of  the  Patent   Monopoly. 


In  a  recently  issued  circular  George  H.  Benjamin,  Esq., 
of  New  York  City,  discusses  the  bearing  of  recent  court  de- 
cisions on  the  scope  of  the  patent  monopoly.  The  general 
impression,  he  says,  seems  to  prevail  that  the  terms  of  the 
Sherman  act  and  the  construction  of  such  act  by  the 
Supreme  Court  in  the  Standard  Oil  and  tobacco  cases  are 
directly  opposed  to  the  terms  of  such  sections  of  the  United 
States  statutes  as  grant  protection  to  inventors  for  their 
inventions  for  a  specific  term,  and  he  pronounces  this  im- 
pression to  be  incorrect.  In  no  one  of  the  petitions  filed  by 
the  \ttorney  General  is  there,  he  says,  any  allegation  that 
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the  exercise  of  a  monopoly  specified  in  a  patent  or  patents 
is  in  violation  of  the  terms  of  the  Sherman  act,  and  the 
only  attempts  on  the  part  of  the  government  to  restrict  the 
right  of  inventors  are  as  follows: 

First— In  the  consent  decree  entered  into  in  the  case  of 
the  electric  lamp  trust.  In  this  case  the  government  con- 
tended that  after  a  manufacturer  working  under  a  patent 
had  sold  the  article  manufactured  his  right  to  exercise  any 
further  control  over  it  (either  as  regards  its  use  or  price 
tor  which  it  might  be  sold)  ceased,  and  the  General  Elec- 
tric Company  accepted  this  contention  notwithstanding  the 
fact  that  the  United  States  circuit  courts  had  held  to  the 
contraPi'. 

Second — In  the  language  used  in  the  showing,  prelimini- 
nary  to  indictment,  in  the  case  of  the  United  States  versus 
Sidney  W.  Winslow  and  others  (so-called  shoe-machinery 
trust).  In  this  case  the  government  takes  the  position  that 
consolidation  of  patents  all  relating  to  a  single  industry  is 
unlawful  where  such  consolidation  acts  to  produce  a  re- 
straint which  would  not  be  possible  were  such  patents  in 
the  hands  of  individual  owners — the  statement  of  the  gov- 
ernment being  that  by  reason  of  the  consolidation  of  shoe- 
machinery  patents  the  monopolies  and  rights  created  under 
such  patents  are  extended  and  expanded  unreasonably  at 
the  expense  of  shoe  manufacturers,  and  that  the  combina- 
tion is  used  oppressively  as  a  means  of  building  up 
monopolies  over  and  above  the  power  and  control  war- 
ranted and  permitted  by  the  letters  patent,  and  to  use  the 
power  and  control  when  so  built  up  for  grasping  and 
drawing  to  the  combination  the  rights  which  might  have 
been  carried  on  by  others  for  controlling  and  enhancing  the 
prices  of  such  shoe  machinery  and  discouraging  and  pre- 
venting others  from  inventing  or  manufacturing  other 
devices  and  machines  for  doing  the  work  done  by  the 
machines,  etc. 

From  the  above,  Mr.  Benjamin  says,  it  will  be  seen  that 
the  attack  by  the  government  is  not  against  monopolies 
created  by  patents,  but  against  agreements,  combinations 
and  the  like  based  upon  the  patents  and  intended  to  exer- 
cise a  control  in  an  industry  beyond  that  conveyed  by  the 
patent  grants.  In  short,  the  government  takes  the  position 
that  an  inventor  may  exercise  an  absolute  monopoly  in  the 
thing  covered  by  his  patent  grant,  but  that  neither  he  nor 
any  combination  of  individuals  or  interests  may  use  such 
patent  grant  as  a  basis  for  exercising  a  monopoly  or  control 
in  an  industry  which  is  beyond  and  external  to  the  monop- 
oly of  the  patent  grant.  To  keep  within  the  Sherman  law, 
therefore,  manufacturers  should,  Mr.  Benjamin  states,  re- 
member: (i)  That  they  can  make  no  agreement  with  pur- 
chasers, agents  or  distributors  by  reason  of  which  the  use  of 
the  re-selling  price  of  the  articles  is  fixed  and  determined; 
(2)  that  no  agreement  may  be  made  between  individual 
owners  of  separate  patents,  or  business  conducted  by  the 
single  owner  (be  it  individual  or  corporation)  of  a  group 
of  patents  in  an  industry,  where  the  purpose  of  the  agree- 
ment or  the  nature  of  carrying  on  of  the  business  is  such  as 
to  obtain  an  extension  of  the  monopoly  created  by  the 
patents,  or,  in  other  words,  effect  a  control  or  partial  con- 
trol of  an  industry  and  thus  unreasonably  restrain  and 
hamper  the  trade  of  others. 

Mr.  Benjamin  also  calls  the  attention  of  manufacturers 
to  the  fact  that,  as  it  is  evident  that  it  is  the  intention  of 
the  government  to  cut  off  all  exterior  aids  to  business  in 
the  form  of  agreements,  such  protection  as  may  be  had 
through  the  means  of  patents  and  trade-marks  should  not 
be  neglected.  The  principal  manufacturing  companies  of 
the  country  have,  he  says,  recognized  this  fact  and  are 
now  applving  for  patents,  not  only  for  the  articles  manu- 
factured by  them,  but  for  the  processes  and  the  machinery 
employed  in  producing  the  articles. 

The  circular  also  discusses  the  present  Patent  Office  status. 
It  is  stated  that  inventors  have  much  to  complain  of  in  the 
condition  of  affairs  in  the  Patent  Office  and  the  general 


tendency  of  the  United  States  courts  as  regards  patents. 
"In  the  last  Official  Gazette,  published  Oct.  24,  1911,  it  is 
authoritatively  stated  that  there  arc  some  20,403  applica- 
tions awaiting  action ;  that  is,  applications  which  have  not 
even  been  considered  by  the  Patent  Office.  This  number 
does  not  really  represent  all  the  applications  pending  in 
the  Patent  Office,  as  a  large  number  of  applications  are  in- 
volved in  interferences  or  in  other  proceedings  by  reason 
of  which  their  consideration  is  delayed.  It  is  probably 
within  the  facts  to  state  that  fully  33,000  applications  are 
awaiting  action.  This  condition  of  affairs  is  certainly  out- 
rageous, as  the  American  inventor  pays  the  entire  cost  of 
operation  of  the  Patent  Office  and  yearly  turns  a  surplus 
into  the  Treasury.  The  reasons  for  the  delays  are  ( 1 )  an 
inadequate,  underpaid  force,  and  (2)  the  indisposition  of 
the  present  officials  of  the  Patent  Office  to  exercise  that 
liberality  in  the  treatment  of  inventors  which  is  recognized 
both  in  the  constitutional  provision  and  in  subsequent 
statute  laws  relating  to  patents  as  warranted  and  proper. 

"The  trouble  in  the  courts  seems  to  be  largely  due,  as  re- 
cently stated  by  an  eminent  judge,  to  the  fact  that  the 
judges  are  called  upon  to  decide  questions  about  which 
they  have  no  technical  information  and  their  unwillingness 
to  accept  the  statements  of  petty  and  prejudiced  so-called 
experts.  The  judges  naturally  desire  to  understand  an  in- 
vention or  a  question  of  infringement  before  rendering  a 
decision,  and  they  very  frequently  find  it  quite  impossible 
to  do  so.  As  a  result,  the  decisions  depend  largely  upon 
the  personal  prejudices  of  the  judge  before  whom  the  case 
is  tried.  If  he  is  favorable  to  patents,  he  will  sustain  a 
patent  or  find  an  infringement;  if,  on  the  contrary,  he  is 
opposed  to  patents,  he  will  not  sustain  the  patent,  will  find 
no  invention  and  in  very  many  cases  no  infringement. 

"There  can  be  no  doubt  that  before  long  the  situation  in 
the  Patent  Office  and  the  courts  must  be  radically  changed. 
The  proceedings  in  the  Patent  Office  should  be  very  ma- 
terially simplified,  and  the  judges  who  hear  patent  cases 
should  be  given  the  advantage  of  technical  counsel  to  be 
selected  by  themselves  upon  whose  advice  they  can  rely." 

The  statement  as  to  the  present  condition  of  business  in 
the  Patent  Office  is  at  variance  with  a  statement  on  the 
same  subject  by  the  Commissioner  of  Patents  in  his  annual 
report,  recently  issued  under  date  of  Oct.  20,  from  which 
the  following  extract  is  made: 

"The  work  of  this  bureau  is  at  present  in  a  very  satis- 
factory condition  and  practically  up  to  date  in  all  its 
branches.  Of  course  the  work  naturally  falls  into  arrears 
during  the  period  of  the  year  from  July  i  to  Oct.  i,  which 
is  the  time  when  the  force  is  taking  its  annual  leaves  of 
absence;  but  it  is  always  brought  up  to  date  by  Dec.  31 
each  year,  and  continues  so  until  the  next  vacation  period 
comes  around. 

"Congress  has  been  fairly  liberal  in  its  appropriations 
for  the  Patent  Office  by  increasing  its  force  and  salaries 
and  providing  new  positions,  and  I  have  thus  been  able 
to  bring  about,  during  my  incumbency  of  the  office  of  com- 
missioner, many  needed  reforms.  I  think  I  may  safely  say 
that  the  bureau  is  in  better  condition  than  ever  before  as 
regards  the  transaction  of  business  and  the  salaries  paid 
employees." 

The  report  refers  to  the  accumulation  of  applications  as 
follows,  in  connection  with  a  recommendation  of  legisla- 
tion to  require  that  an  application  for  a  patent  shall  be 
prosecuted  within  six  months  after  any  action  by  the 
Patent  Office: 

"The  present  period  within  which  the  applicant  is 
allowed  to  amend  is  one  year,  and  under  the  existing  prac- 
tice there  have  been  many  instances  of  cases  being  amended 
iust  within  the  one-year  limit,  in  order  to  keep  them  alive, 
they  thus  serving  as  dragnets  in  many  cases  to  catch  in- 
ventions along  similar  lines  which  may  be  subsequently 
applied  for,  thereby  involving  inventors  in  expensive  in- 
terference proceedings.    It  has  been  the  effort  of  the  office 
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cases  out  of  the  office  whenever  possible  con- 
sistently uiili  good  work.  The  office  has  been  severely 
criticised  recently,  especially  in  the  last  year  or  two,  for 
allowing  applications,  particularly  tliose  owned  by  corpora- 
tions, to  rest  in  the  office  for  such  long  periods  as  really  to 
have  the  effect  of  extendnig  the  patent  period  in  case  such 
applications  are  later  passed  to  issue.  Instructions  have 
been  repeatedly  given  to  the  examining  corps  to  get  rid,  as 
far  as  possible,  of  all  such  cases  as  are  delayed  apparently 
by  the  applicant  or  his  attorney.  Had  this  bill  passed  it 
would  have  almost  entirely  overcome  that  criticism." 


Extension  of  an  English  Patent. 


By  an  English  Legal  Contributor. 

The  American  inventor  who  has  obtained  protection  in 
England  must  needs  take  care  that  his  monopoly  does  not 
expire  before  he  has  time  to  reap  the  fruits  of  it.  Xo 
doubt  an  additional  stimulus  to  manufacture  in  Great 
Britain  was  given  by  the  "compulsory  working"  act  which 
was  passed  a  few  years  ago ;  but,  nevertheless,  for  some  in- 
ventions the  period  of  fourteen  years  is  sometimes  too 
brief. 

-•V  thousand  causes  may  operate  to  prevent  a  patentee 
bringing  his  wares  to  market  at  once.  It  may  be  an  inven- 
tion which  involves  the  construction  of  a  large  machine 
which  will  only  be  used  in  one  or  two  cities  in  a  state. 
.-Kgain  he  may  be  hampered  by  the  laws  of  his  own  or  of 
foreign  governments. 

For  instance,  suppose  a  patent  facilitated  the  use  of  the 
telegraph.  Such  a  patent  could  not  be  worked  in  England 
at  all  unless  the  Postmaster-General — who  has  a  monopoly 
in  telegraphic  matters — could  be  persuaded  to  take  it  on 
and  he  would  be  able  to  ask  his  own  price.  The  same  now 
applies  to  telephones  in  England,  because  the  Postmaster- 
General  is  about  to  acquire  the  entire  business  of  the  Na- 
tional Telephone  Company. 

In  these  circumstances  it  is  of  interest  to  inquire  when, 
if  ever,  and  in  what  circumstances,  an  English  patentee  can 
obtain  a  prolongation  of  his  patent  beyond  fourteen  years. 
The  material  section  of  the  relevant  English  statute  pro- 
vides that  a  patentee  may,  after  advertising  in  manner  pro- 
vided by  rules  of  the  Supreme  Court  his  intention  to  do 
so,  present  a  petition  to  the  court  praying  that  his  patent 
be  extended  for  a  further  term,  but  such  petition  must  be 
presented  at  least  six  months  before  the  expiration  of  the 
patent.  Any  person  may  give  notice  to  the  court  of  ob- 
jection to  the  extension. 

On  the  hearing  of  any  petition  under  this  section,  the 
patentee  and  any  person  who  has  given  such  notice  of  ob- 
jection shall  be  made  parties  to  the  proceeding,  and  the 
comptroller  shall  be  entitled  to  appear  and  be  heard,  and 
shall  appear  if  so  directed  by  the  court.  The  court,  in 
considering  its  decision,  shall  have  regard  to  the  nature 
and  merits  pf  the  invention  in  relation  to  the  public,  to  the 
profits  made  by  the  patentee  as  such,  and  to  all  the  circum- 
stances of  the  case. 

If  it  appears  to  the  court  that  the  patentee  has  been  in- 
adequately remunerated  by  his  patent,  the  court  may,  by 
order,  extend  the  term  of  the  patent  for  a  further  term 
not  exceeding  seven,  or  in  exceptional  cases  fourteen, 
years,  or  may  order  the  grant  of  a  new  patent  for  such 
terms  as  may  be  specified  in  the  order  and  containing  any 
restriction,  conditions,  and  provisions  the  court  may  think 
fit  to  impose. 

This  provision  partly  re-enacts  an  older  law  and  partly 
introduces  new  matter.  The  principles  on  which  the  court 
will  act  have  been  summarized  by  Mr.  Roberts  in  his  work 
on  English  patents  as  follows: 

I.  The  nature  and  merits  of  the  invention  in  relation 
to  the  public  must  be  of  an  exceptional   nature.     "Merit" 


does  nut  refer  to  tlio  moral  claim  of  the  inventor  to  be 
rewarded  for  personal  trouble,  but  to  the  value  of  the  in- 
vention he  has  given  to  the  public.  This  must  be  much 
more  than  what  is  required  to  support  the  validity  of  a 
patent.  But  the  conduct  and  position  of  the  inventor  or 
applicant  is  also  a  matter  for  consideration.  For  instance, 
extension  was  refused  where  the  British  patent  was  held 
merely  to  protect  the  market  and  the  patented  articles  were 
made  and  imported  from  abroad.  In  another  case  where 
the  patentee  had  kept  secret  the  exact  proportions  neces- 
sary for  carrying  out  his  invention,  and  as  the  Privy  Coun- 
cil were  of  opinion  that  these  were  the  essence  of  the  in- 
vention, they  refused  a  prolongation  on  these  grounds. 

2.  In  order  to  ascertain  the  profits  made  by  the  patentee 
as  sucli,  proper  accounts  must  be  kept.  They  nnist  be  so 
kept  and  exhibited  to  the  court  that  it  may  be  apparent 
what  profit,  if  any,  has  been  made  from  the  patent  as  dis- 
tinguished from  mere  profits  of  manufacture.  Where 
profits  of  manufacture  are  attributable  to  the  existence  of 
the  patent  they  must  be  disclosed  and  will  be  considered. 

3.  Where  the  applicant  for  an  extension  is  an  assignee 
of  the  original  inventor  he  must  show  that  he  has  done 
sometliing  to  merit  the  grant,  as,  for  instance,  by  incurring 
large  expenditure  in  bringing  the  invention  into  public 
notice,  or  otherwise  assisting  the  inventor.  He  must  also 
show  that  the  inventor  has  been  adequately  remunerated, 
and  will  derive  further  remuneration  by  the  proposed  ex- 
tension. 

4.  In  considering  the  question  of  remuneration  of  the 
patentee,  the  profits  arising  from  foreign  patents  or  from 
articles  made  for  sale  abroad  will  be  included.  The  books 
must  be  kept  and  accounts  exhibited  so  as  to  include  them. 

5.  The  utmost  good  faith  must  be  shown,  and  the  his- 
tory of  the  patent  fully  disclosed.  Delays  in  working  must 
be  explained.  The  existence  of  licenses,  the  facts  con- 
nected with  the  formation  of  companies  when  applicants, 
the  value  of  their  shares  as  shown  by  dealings  in  them 
and  like  matters  should  be  fully  stated. 

6.  The  validity  of  the  patent  is  not  considered,  although 
the  question  of  novelty  may  be  gone  into  in  order  to  deter- 
mine the  merit  of  the  invention. 

A  comparatively  recent  case  in  the  Englisli  courts  has 
drawn  from  the  judge  who  generally  tries  this  class  of  case 
a  further  expression  of  opinion.  He  said:  (a)  The  court 
must  consider  the  nature  and  importance  of  the  disclosure 
made  in  the  specification  to  the  public,  and  for  that  purpose 
questions  of  novelty  and  subject  matter  are  material;  and 
it  is  the  duty  of  the  petitioner  for  an  extension  of  term  to 
bring  to  the  notice  of  the  court  all  that  may  in  any  way 
affect  the  judgment  of  the  court  in  those  matters.  But  if 
after  hearing  the  evidence  of  the  petitioner's  witnesses, 
there  is  in  the  opinion  of  the  court  a  prima  facie  case  for 
upholding  the  validity  of  the  patent  in  respect  of  novelty 
and  subject  matter,  the  court  need  not,  as  a  .general  rule, 
investigate  the  matter  further,  it  being  always  open  to  an 
objector  to  challenge  the  validity  of  the  patent  in  proceed- 
ings more  appropriate  for  that  purpose. 

(b)  For  the  purpose  of  considering  whether  a  patentee 
has  been  adequately  remunerated,  profits  on  his  corre- 
sponding foreign  patents  as  well  as  on  his  English  patents 
must  be  taken  into  account,  and  some  allowance  ought  also 
to  be  made  for  profits  which  will  in  all  probability  be  re- 
ceived in  respect  of  both  before  their  expiration, 

(c)  It  is  incumbent  on  a  patentee  who  petitions  for  an 
extension  of  his  patent  to  prove  that  he  has  done  all  that 
a  patentee  could  do  to  launch  his  invention  on  the  British 
market.  He  ought  also  to  state  all  facts  which  are  within 
his  knowledge  and  which  it  is  obviously  material  that  the 
court  should  know. 

(d)  When  the  comptroller  of  the  Patent  Office  opposes 
the  extension  of  a  patent  on  the  ground  that  the  traders 
of  this  country  will,  if  the  patent  is  prolonged,  be  put  at  a 
disadvantage   compared   with    the    traders   of    some    other 
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country,  proper  statistics  or  other  information  ought  to 
be  supplied  to  the  court  as  to  the  nature  and  extent  of  the 
conipetiiion  which  is  feared. 

It  will  be  seen  from  this  that  to  obtain  an  extension,  an 
American  patentee  must  be  prepared  to  show  that  he  has 
taken  active  steps  in  England  to  do  what  he  can  to  further 
his  invention. 

In  conclusion,  it  may  be  said  that  an  extension  is  a  privi- 
lege not  easily  obtained  or  lightly  granted  by  the  court. 
.All  the  circumstances  of  the  case  have  to  be  considered : 
and  the  fact  that  the  patentee  has  already  made  a  large 
profit  out  of  the  invention  in  the  States  would  militate 
against  his  chances. 


The  Drawn-Wire  Tungsten  Lamp. 

A  joint  meeting  of  the  Chicago  Section  of  the  Illumi- 
nating Engineering  Society  and  of  the  Car  Lighting  Club 
of  the  same  city  was  held  on  the  evening  of  Dec.  20.  Mr. 
C.  \V.  Bender,  commercial  engineer  of  the  Xational  Elec- 
tric Lamp  Association,  addressed  the  meeting  on  "The 
Drawn-Wire  Mazda  Lamp.'"  The  discussion,  however, 
which  was  of  a  rather  desultory  character,  took  a  wider 
range  than  the  title  of  the  address  would  indicate. 

Mr.  Bender  described  the  process  of  drawing  tungsten 
wire  from  ingots  through  diamond  dies.  Drawn-wire 
tungsten  filaments  have  been  found  to  be  stronger  at  the 
end  of  the  life  of  the  lamp  than  pressed  filaments  of  the 
same  metal  after  a  few  hours'  burning.  The  drawn-wire 
filament  may  be  used  in  any  position  in  which  carbon  or 
tantalum  lamps  are  used,  and  is  well  adapted  for  lighting 
street  cars.  .\  recent  test  in  street-car  operation  showed 
an  average  life  of  a  large  number  of  40-watt  drawn-wire 
lamps  of  1452  hours.  The  drawn-wire  lamps  arc  almost 
exclusively  used  now  in  all  of  the  new  installations  for 
automobile  and  car  lighting.  The  filaments  are  mounted 
on  a  central  spider  in  much  the  same  manner  as  the  tan- 
talum filament  is  mounted.  As  the  result  of  a  number  of 
tests  it  seems  to  be  established  that  with  energy  at  10  cents 
a  kw-hour  the  best  consumption  of  the  drawn-wire  lamp 
varies  from  1.03  watts  to  1.22  watts  per  candle. 

One  objection  to  the  drawn-w'ire  lamp  is  its  compara- 
tively early  blacking  compared  with  the  pressed-filament 
lamp,  but  even  with  this  drawback  the  lamp  still  exhibits 
a  life  of  1000  or  more  hours  up  to  80  per  cent  of  the  initial 
mean  horizontal  candle-power.  Further,  as  this  blacking 
effect  increases  the  tip  lighting  by  some  reflection  from  the 
inside  of  the  blackened  zone,  the  figure  for  1000  hours' 
burning  is  85  per  cent  for  mean  spherical  candle-power. 
It  might  be  well,  said  Mr.  Bender,  if  the  lamp  were  rated 
in  mean  spherical  candle-power. 

In  discussion  Mr.  T.  H.  .\ldrich  asked  why  in  .\merican 
drawn-wire  lamps  the  filaments  are  not  put  near  the  cen- 
tral support,  as  in  foreign  lamps.  Mr.  Bender  answered 
that  all  lamp  design  is  a  compromise.  If  a  spider  of 
smaller  diameter  is  used  there  is  a  greater  opportunity  for 
the  filaments  to  short-circuit.  Furthermore,  this  con- 
tracted spider  results  in  greater  heating  of  the  central  glass 
stem  and  so  causes  blacking  from  that  source.  In  answer 
to  other  questions  Mr.  Bender  said  that  he  believed  220- 
volt  drawn-wire  lamps  are  entirely  satisfactory.  He  added 
that  one  of  the  advantages  of  the  drawn-wire  lamp  over 
the  pressed-filament  lamp  is  its  greater  uniformity,  which 
makes  both  for  better  efficiency  and  better  candle-power 
maintenance,  .\nother  interesting  statement  made  by  the 
speaker  of  the  evening  was  that  the  lamp  manufacturers 
are  now  able  to  offer  15-watt  drann-wire  tungsten  lamps 
for  iio-volt  circuits. 

In  relation  to  car  lighting  Mr.  C.  R.  Oilman  asked  about 
the  relative  advantages  of  30-volt  and  6o-volt  drawn-wire 
lamps.     Mr.  Bender  answered  that  as  far  as  the  lamps  were 


concerned  there  was  little  to  choose  between  them,  but 
probably  for  head-end  train-lighting  systems  the  6o-volt 
layout  is  more  practical.  Eitlier  one,  however,  is  to  be 
preferred  to  the  1  lo-volt  system  for  train  lighting.  A 
number  of  the  railroad  men  present  complained  of  the 
theft  of  lamps  from  cars.  One  advantage  of  a  60-volt  or 
30-volt  lamp  is  that  it  cannot  be  used  on  the  ordinary 
iio-volt  circuits,  and  so  the  car-lamp  thief  is  not  apt  to  re- 
peat his  larcenous  enterprise  a  second  time.  Mr.  Oilman 
favors  the  60-volt  system  for  head-end  lighting,  but  said 
that  the  30-volt  car-lighting  system  is  probably  the  best 
where  axle  lighting  is  employed.  Later  on  Mr.  A.  J.  Far- 
relly,  who  presided  at  the  meeting,  made  the  interesting 
announcement  that  the  Harriman  lines,  the  Chicago  & 
\orthwcstern  and  the  Northern  Pacific  railroads  are  all 
going  to  adopt  the  60-volt  train-lighting  system  as  standard. 

One  gentleman  asked  Mr.  Bender  what  advantages,  if 
any,  were  possessed  by  the  drawn-wire  lamp  over  the 
modern  types  of  pressed-filament  timgsten  lamps  in  installa- 
tions where  there  is  no  vibration,  as  in  residence  lighting. 
Mr.  Bender  said  that  in  this  case  the  newer  type  of  lamp 
possesses  hardly  any  advantages  over  the  more  familiar 
pressed-filament  tungsten  lamp,  provided  the  prcsse<l  fila- 
ment is  properly  mounted. 

There  was  some  discussion  on  the  advantages  of  lock 
sockets  to  prevent  the  theft  of  lamps,  but  several  of  the 
gentlemen  present  seemed  to  think  that  the  cost  of  the 
sockets  would  be  greater  than  the  loss  of  the  lamps.  Mr. 
J.  R.  Cravath  asked  when  illuminating  engineers  and  users 
of  lamps  might  expect  the  distance  between  the  center  of 
the  drawn-wire  filament  and  the  base  of  the  lamp  would  be 
standardized  for  the  various  sizes.  Mr.  Bender  contended 
that  this  standardization  had  been  reached  already  by  the 
lamp  manufacturers,  but  Mr.  Cravath  remarked  that  while 
the  drawings  of  the  lamps  showed  standard  dimensiiin-.  in 
this  respect,  the  lamps  themselves  did  not. 


Electric  Propulsion  of  Ships. 


.\t  a  joint  meeting  of  the  Boston  Society  of  Civil  En- 
gineers and  the  Boston  sections  of  the  .American  Institute 
of  Electrical  Engineers  and  the  American  Society  of  Mech- 
anical Engineers  held  on  Dec.  20  Mr.  \V.  L.  R.  Emmet,  of 
ihe  Oeneral  Electric  Company,  Schenectady,  X.  V..  de- 
livered an  illustrated  lecture  upon  the  electric  propulsion  of 
ships.  The  speaker  reiterated  his  well-known  views  upon 
(he  subject  and  emphasized  the  importance  of  securing  trial 
installations  in  large  ships,  which  offer  the  most  attractive 
savings  under  operation  by  electric  motors.  The  general 
advantages  of  the  motor  drive  for  high-powered  propellers 
were  reviewed,  including  a  substantial  reduction  in  the 
strains  upon  shafts,  certainty  of  decreased  fuel  consump- 
tion through  increase  in  prime-mover  efficiency,  extension 
of  cruising  radius  and  diminution  in  the  weight  of  boilers, 
machinery  and  fuel  to  be  carried. 

Mr.  Emmet  contended  that  the  engineering  problem  of 
ship  propulsion  by  electric  motors  supplied  with  energy 
from  turbo-generators  is  beset  by  no  serious  difficulties. 
I  he  conservatism  of  large  ship-builders  and  governmental 
officers  appears  to  be  the  chief  obstacle  to  the  early  appli- 
cation of  a  representative  electrical  installation  on  the  large 
scale  necessary  for  a  striking  demonstration  of  economy. 
It  appears  certain  that  when  such  an  installation  is  made  it 
will  be  done  at  a  great  decrease  in  initial  cost  as  well  as  ac- 
companied by  radical  reductions  in  operating  expense. 
After  several  years  of  sustained  effort  permission  has  been 
-ccured  from  the  United  States  government  to  epiip  the 
20.000-ton  collier  Jupiter  with  electrical  propulsion  machi- 
nery, and,  although  delays  are  being  experienced  on  accfiunt 
of  the  scarcity  of  suitable  labor,  the  construction  of  the  ship 
is   now  under  wav  at  the   Mare  Island   Xavy   Yard.     The 
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Jupiter  will  be  equipped  with  7000  hp  in  induction-motor 
propeller  drives,  the  speed  of  the  vessel  being  14  knots. 
The  equipment  will  weigh  only  145  tons  and  will  be  located 
practically  on  the  ship's  bottom.  It  is  expected  that  power 
will  be  delivered  at  the  shaft  with  a  steam  consumption  of 
12  lb.  per  hp-hour.  It  will  be  impossible  for  the  turbo- 
generator to  deliver  much  more  current  upon  short-circuit 
than  the  full-load  current  of  the  propeller  motors.  The 
apparatus  is  simple  in  the  extreme.  The  turbine  speed  will 
be  about  2000  r.p.m.,  which  is  high  enough  to  enable  the 
full  economy  of  the  turbine  to  be  realized. 

Taking  up  the  problem  of  direct  propeller  driving  of  tur- 
bines. Mr.  Emmet  said  that  this  involves  speeds  below  the 
most  efficient  range  of  the  prime  movers,  resulting  in  a 
great  increase  in  size  and  cost,  as  well  as  a  larger  fuel  con- 
sumption. The  mechanical  difficulties  of  driving  propellers 
of  large  ships  through  gearing  are  very  serious.  In  very 
small  vessels  gear  drives  may  be  reasonably  successful,  but 
in  meeting  the  power  demands  of  battleships  and  trans- 
atlantic liners  the  gearing  problem  is  one  of  almost  insu- 
perable difficulty.  High  turbine  speed  is  the  secret  of  eco- 
nomical operation,  and  this  can  only  be  positively  secured 
under  present  conditions  by  the  electric  motor  drive.  The 
weight  of  the  68oo-hp  triple-expansion  engines  of  the 
similar  collier  Cyclops  is  335  tons,  or  more  than  twice  the 
weight  of  the  propulsive  equipment  of  the  Jupiter,  and  the 
steam  consumption  of  the  former  is  probably  about  143^ 
lb.  per  shaft  hp-hour,  or  nearly  21  per  cent  more  than  is 
e.Kpected  in  the  case  of  the  electrically  driven  ship.  For 
the  same  power  the  Jupiter  turbine  will  weigh  but  one-tenth 
that  of  the  direct-connected  propeller  turbines  used  on  the 
Lusitanit.  The  latter  deliver  30,000  hp  and  are  obliged  to 
run  at  the  low  speed  of  180  r.p.m.,  which  prohibits  securing 
the  legitimate  economy  of  this  type  of  prime  mover. 

The  speaker  showed  that  the  electrical  equipment  of  a 
17,000-hp  liner  built  to  run  at  17.5  knots  would  save  the 
owner  $20,000  a  year  in  fuel  alone,  without  allowing  for  any 
reduction  in  boiler  weight.  In  the  transatlantic  service  this 
would  enable  the  vessel  to  carry  900  tons  additional  cargo. 
The  estimated  steam  consumptions  were  i^Yi  lb.  with  quad- 
ruple-expansion engines  and  11  lb.  with  the  turbo-electric 
drive.  The  cost  of  installing  the  latter  would  be  at  least 
$50,000  less  than  the  bare  expense  of  the  engines.  The 
labor  cost  of  operating  large  marine  engines  is  also  far 
greater  than  the  expense  of  handling  the  turbo-electric 
equipment.  So  great  is  the  fuel  saving  possible  with  the 
electric  drive  that  it  is  estimated  that  the  battleship  Wyo- 
ming, if  electrically  propelled,  could  travel  at  cruising  speed 
two-thirds  of  the  distance  around  the  world  with  a  single 
coaling.  The  details  of  auxiliary  apparatus  in  connection 
with  electric  propulsion  are  being  carefully  developed, 
special  attention  having  been  given  to  the  successful  pro- 
duction of  a  form  of  salt-water-cooled  resistance  capable  of 
absorbing  large  amounts  of  energy  in  connection  with  the 
reversal  of  the  driving  machinery.  Over  350  kw  have  been 
absorbed  by  such  an  apparatus  incased  in  a  cylinder  about 
12  in.  high  and  6  in.  in  diameter.  The  speaker  stated  that 
as  soon  as  the  electrical  equipment  is  completed  at  the 
factory  it  will  be  subjected  to  economy  tests  in  which  the 
conditions  of  propeller  service  will  be  to  a  large  extent 
duplicated.  Preliminary  enginering  analyses  and  many  for- 
mer turbine  tests  indicate  that  a  great  field  for  electrical 
service  is  close  at  hand. 


Work  of  the  Illuminating  Engineering  Society  in 
London. 

At  a  meeting  of  the  Illuminating  Engineering  Society  in 
London  on  Nov.  17,  which  opened  a  new  year  of  work, 
Mr.  Leon  Gaster,  honorary  secretary,  presented  a  sum- 
mary of  the  progress  made  during  the  vacation.    A  feature 


of  the  work  of  the  society  from  its  commencement  in  1909 
has  been  its  co-operation  with  other  bodies.  The  secre- 
tary mentioned  that  during  the  vacation  the  society  had 
been  represented  at  quite  a  number  of  different  congresses. 
For  example,  one  of  its  members,  Mr.  J.  Darch,  read  a  paper 
on  hospital  lighting  at  the  annual  congress  of  the  Royal 
Sanitary  Institute  in  Belfast.  During  this  gathering  an- 
other paper  on  school  lighting,  by  Mr.  W.  H.  Webb,  made 
special  reference  to  the  discussions  of  the  IHuminating  En- 
gineering Society  on  this  subject  during  the  previous  year 
and  recommended  the  conclusions  then  arrived  at  to  the 
attention  of  school  inspectors.  The  society  also  encouraged 
the  sending  of  exhibits  on  illumination  to  the  International 
Hygienic  Congress  at  Dresden. 

The  most  important  work  carried  out,  however,  was  at 
the  International  Electrical  Congress  in  Turin  and  at  the 
meeting  of  the  International  Electrotechnical  Conmiission 
in  the  same  city.  Secretary  Gaster  was  present  at  these 
meetings,  as  were  also  Dr.  A.  E.  Kennelly  and  Dr.  C.  H. 
Sharp,  of  the  Illuminating  Engineering  Society  in  the 
United    States. 

At  the  meeting  of  the  International  Electrotechnical 
Commission  the  following  resolution  was  passed  unani- 
mously: "Resolved,  That  the  national  committees  should 
co-operate  with  the  illuminating  engineering  societies  in 
their  respective  countries  in  studying  the  questions  of  sym- 
bols, nomenclature  and  other  matters  relating  to  illumina- 
tion." 

At  the  congress  in  Turin  Mr.  Gaster  read  a  paper  enti- 
tled "The  International  Outlook  in  Scientific  Illumination," 
in  which  he  pointed  to  the  vast  field  for  concerted  inter- 
national action  in  illuminating  engineering.  He  suggested 
that  not  only  the  more  or  less  scientific  matters  connected 
with  symbols,  units,  etc.  (important  as  they  are),  but  also 
many  matters  of  industrial  consequence,  such  as  the 
hygienic  aspects  of  lighting,  the  illumination  required  for 
different  classes  of  work,  etc.,  should  be  studied.  He  also 
drew  attention  to  the  variety  of  committees  and  institutions 
in  different  countries  concerned  with  illumination  and  work- 
ing on  separate  lines.  This  suggested  the  desirability  of 
forming  one  central  international  commission  which  could 
deal  with  illumination  in  a  thoroughly  impartial  and  inter- 
national manner.  On  such  a  commission  the  various  com- 
mittees interested  should  be  represented. 

This  suggestion  was  subsequently  embodied  in  a  resolu- 
tion which  received  unanimous  support  and  was  as  follows: 
"Resolved,  That  this  congress  deems  it  desirable  that  an 
international  commission  should  be  appointed  in  order  to 
study  all  systems  of  lighting  and  technical  problems  in  con- 
nection therewith;  and,  having  been  informed  that  the 
Illuminating  Engineering  Society  of  London  has  the  inten- 
tion of  forming  such  a  commission  and  of  putting  itself 
in  touch  with  the  other  existing  national  and  international 
committees,  approves  their  taking  the  initiative  in  this 
respect." 

This,  of  course,  is  a  most  important  recognition  of  the 
importance  of  the  illuminating  engineering  movement,  and 
it  is  also  a  remarkable  precedent  for  an  electrical  congress 
to  have  considered  it  desirable  for  a  commission  to  be 
appointed  dealing  with  all  illuminants.  " 

Another  matter  of  international  interest  which  was  men- 
tioned in  this  report  was  the  formation  of  a  government 
committee  on  the  hygienic  aspects  of  lighting  in  France. 
On  this  committee  prominent  oculists,  physiologists,  engi- 
neers and  factory  inspectors  are  represented.  It  is  in- 
tended to  deal  with  the  framing  of  standards  of  illumina- 
tion for  industrial  purposes,  the  study  of  the  nature  and 
causes  of  defects  in  vision  and  their  relation  to  lighting 
conditions,  the  measurement  of  illumination,  etc.  It  is 
hoped  that  other  countries  will  follow  the  example  set  by 
France.  The  Home  Office  in  Great  Britain  has  recently 
been  paying  special  attention  to  this  matter  and  has  ar- 
ranged for  systematic  tests  of  the  illumination  in  factories. 
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Aiiumg  otlier  matters  mentioned  in  the  summary  of 
l)roL;iess  was  the  work  of  the  conunittec  on  the  standard 
spmiications  for  street  lighting,  which  is  still  meeting  in 
London  and  on  which  representatives  of  the  (British) 
Illuminating  Engineering  Society,  the  institutions  of  gas 
and  electrical  engineers  and  the  Association  of  Municipal 
and  County  Engineers  are  taking  part.  The  (British) 
Illuminating  Engineering  Society  has  also  nominated  per- 
manent conmiittees  to  deal  with  school  and  library  lighting. 
On  these  committees  a  number  of  members  of  the  (British) 
Illuminating  Engineering  Society  will  act,  and  delegates 
from  the  Library  Association,  the  Association  of  Technical 
Institutions,  the  Association  of  Teachers  in  Technical  In- 
stitutions and  the  London  Teachers"  Association  will  also 
co-operate. 

One  other  matter  mentioned  was  the  courses  of  lectures 
on  illuminating  engineering  which  have  been  arranged, 
under  the  direction  of  the  London  County  Council,  at  three 
of  the  technical  institutions  in  diflferent  parts  of  London. 
These  lectures  will  deal  with  all  illuminants,  illumination 
and  the  eye,  the  measurement  of  light  and  illumination, 
practical  lighting  problems,  etc.,  and  will  be  delivered  by 
experts  in  their  respective  departments.  Two  of  these 
courses  have  already  commenced  (at  the  Battersea  and 
Regent  Street  Polytechnics),  and  it  is  hoped  that  in  the 
future  lectures  on  these  lines  will  become  an  integral  part 
of  the  courses  at  many  colleges  and  institutions,  and  that 
more  advanced  courses  will  ultimately  be  arranged. 

The  society  has  therefore  been  very  active  during  the 
vacation,  and  an  interesting  series  of  papers  has  been  ar- 
ranged for  the  next  session.  The  first  of  these,  by  Dr. 
H.  R.  B.  Hickman,  dealt  mainly  with  different  types  of 
head-lamps,  lens  and  mirror  combinations,  etc.,  an  attempt 
being  made  to  define  the  "glare"  from  these  lamps  and  to 
discuss  how  far  it  can  be  avoided.  Representatives  of 
firms  interested  in  the  manufacture  of  automobile  head- 
lamps and  of  the  Royal  Automobile  Club  were  also  present 
and  joined  in  the  discussion.  Letters  were  read  from  the 
police  authorities  who  had  been  interrogated  regarding 
the  effect  of  glare  on  traffic,  and  extracts  on  the  regtilations 
on  this  point,  which  demanded  absence  of  glare  and  ade- 
quate lighting  in  general  terms,  were  also  read  in  the  course 
of  the  discussion.  The  opinion  was  expressed  that  more 
precise  definitions  and  tests  were  desirable. 

Other  points  discussed  were  connected  with  the  desirable 
width  and  spreading  effect  of  beanis  of  light,  their  effect 
on  fog,  the  value  of  swiveling  lamps  in  turning  corners, 
etc. 

In  concluding  the  discussion  the  chairman.  Mr.  F.  W. 
Goodenough,  alluded  to  the  program  of  papers  to  be  read 
during  the  coming  session,  which  included  railway  lighting, 
color  discrimination  by  artificial  light,  and  the  lighting  of 
shops  and  printing  offices,  respectively. 


De  Romas  and  the  Lightning  Kite. 


By  Brother  Potami.^x. 

The  inhabitants  of  Nerac,  a  town  75  miles  south  of 
Bordeaux,  showed  their  appreciation  of  an  electrical  pioneer 
of  undoubted  merit  by  erecting  a  statue  in  honor  of  their 
townsman,  de  Romas.  The  statue  was  dedicated  quite  re- 
cently with  appropriate  ceremonies  and  addresses  in  the 
presence  of  M.  Armand  Gauthier  and  M.  d'Arsonval,  both 
members  of  the  Academic  des  Sciences. 

In  the  middle  of  the  eighteenth  century  the  subject  of 
atmospheric  electricity  attracted  widespread  attention. 
Franklin  in  America,  d'Alibard  and  de  Romas  in  France, 
Divisch  in  Bohemia,  Toaldo  in  Italy  and  Richmann  in 
Russia  believed  in  the  efficiency  of  pointed  conductors  for 
the  purpose  of  exploration  and  protection;  yet,  in  spite  of 
the  results  which  they  obtained  and  the  explanations  which 


they  gave,  it  was  a  long  time  before  leaders  and  people  took 
kindly  to  the  "Franklinian"  rod. 

Franklin,  be  it  said,  was  derided  by  the  sapient  Fellows 
of  the  Royal  Society  for  his  views  on  the  nature  of  light- 
ning, and  the  points  of  the  royal  conductors  were  covered 
with  knobs  by  order  of  George  111;  but  when  truth  pre- 
vailed over  prejudice  and  personal  liostility  the  knobs  were 
removed,  the  points  exposed  to  the  clear  view  of  heaven, 
and  the  American  philosopher  was  ultimately  honored  by 
the  Royal  Society. 

In  the  heart  of  Bohemia  popular  opposition  ran  high 
and  strong  against  the  new  device  to  protect  life  and  prop- 
erty against  the  bolts  of  heaven.  The  pastor  of  Prenditz, 
Divisch  by  name,  was  an  expert  electrician,  considering 
his  time.  After  experimenting  privately  in  Prenditz  and 
publicly  in  Vienna  on  the  discharging  power  of  points,  he 
erected  his  "meteorological  machine,"  as  he  called  it,  in  an 
open  space  in  the  middle  of  the  parish  on  June  15,  1754.  It 
bristled  with  points,  323  in  all,  for  this  Bohemian  wizard 
was  convinced  that  fifty  points  would  be  more  efficacious 
than  five  in  discharging  an  ugly-looking  cloud. 

The  day  of  trial  finally  came  to  the  good  parish  priest  of 
Prenditz,  and  from  members  of  the  flock  for  whose  pro- 
tection the  "machine"  had  been  erected.  Unlike  their 
electrical  pastor,  they  distrusted  the  weird-looking  mast 
with  its  multiple  points  and  chains  for  ground  connections. 
The  conspiracy  grew  apace,  and  a  day  was  fixed  by  the 
malcontents  for  the  destruction  of  the  evil-boding  machine. 
In  came  a  body  of  farmers  from  the  surrounding  district, 
who  were  led  to  attribute  the  failure  of  their  crops  to  the 
influence  of  the  evil-looking  mast.  There  was  mischief  in 
their  eye  and  grim  determination  in  their  Bohemian 
visages.  At  a  sign  from  the  leading  demagogue  they  at- 
tacked the  lightning  conductor  and  wrecked  it  completely. 

As  a  consequence  of  this  act  of  vandalism  Divisch,  heed- 
ing the  advice  of  his  Premonstratensian  Superiors,  with- 
drew from  the  unscientific  and  unfriendly  villagers  of 
Prenditz  and  left  them  to  the  spiritual  ministrations  of 
another  who  probably  would  not  seek  to  protect  them 
against  the  destructive  effects  of  lightning  by  any  kind  of 
a  "meteorological  machine"  or  "Franklinian''  rod. 

De  Romas  was  more  fortunate  in  his  experience,  for 
the  people  of  Nerac  and  the  country  folk  for  miles  around 
flocked  to  his  experimental  station  to  see  the  vivid  flashes 
and  hear  the  noisy  discharges  which  he  got  from  his  tall, 
insulated  rod. 

But  when  he  flew  his  electrical  kite  his  troubles  began. 
He  was  careful,  as  a  man  of  science  mindful  of  his  reputa- 
tion should  be,  to  send  detailed  accounts  of  his  achieve- 
ments to  the  Academic  of  Bordeaux  for  insertion  in  its 
Actes,  or  transactions.  Franklin  was  at  the  time  rapidly 
ascending  the  meridian  of  fame;  just  a  year  before  this  he 
had,  with  the  assistance  of  his  son,  raised  his  spiked  kite 
in  one  of  the  fields  of  Philadelphia  and  definitely  proved, 
by  unassailable  experiments  made  in  that  field  and  under 
the  canopy  of  heaven,  his  contention  that  the  electricity  of 
the  atmosphere  was  identical  in  kind  with  that  of  the  fric- 
tional  machine  of  his  laboratory.  This  was  in  the  month 
of  June,  1752. 

From  the  Actes  of  the  Bordeaux  academy  we  learn  that 
de  Romas  raised  his  first  electrical  kite  in  May,  1753,  but 
with  no  result,  although  rain  fell  and  wet  the  hempen  cord. 
Attributing  the  failure  to  want  of  conductivity,  de  Romas, 
like  a  good  electrician,  wrapped  a  fine  copper  wire  round 
the  entire  length  of  the  cord  before  he  again  went  afield  to 
test  the  electrical  gradient  of  the  atmosphere.  This  was 
on  June  7,  1753.  The  day  was  stormy,  threatening  clouds 
came  and  went,  and  at  the  same  time  the  lower  end  of  the 
wire-wound  cord  gave  out  torrents  of  vicious  sparks,  to 
the  delight   of  the   magistrate-physicist. 

De  Romas  repeated  his  dangerous  experiment  from  time 
to  time,  not  only  to  supply  the  Actes  with  new  data  and 
thereby  enhance  his  reputation  for  all  time,  but  also  for 


ELECTRICAL     WORLD. 


Vol .  58,  No.  27. 


the  instruction  and  entertainment  of  an  ever-growing  class 
of  spectators.  It  is  said  that  he  used  kites  7>4  ft.  long  and 
3  ft.  wide;  and,  reeling  out  some  400  ft.  or  500  ft.  of  wire- 
wrapped  cord,  obtained  pistol-shot  flashes  reported  to  be 
9  ft.  long  and  3  ft.  thick — truly  spectacular.  Professor 
Richmann,  of  St.  Petersburg,  lost  his  life  for  much  less. 
Franklin  was  fortunate,  though  imprudent,  in  taking  sparks 
from  his  key-like  prime  conductor;  but  de  Romas  must 
have  had  a  charmed  life  when  drawing  electrical  energy 
at  such  a  forbidding  rate  from  passing  clouds. 

His  disappointment  remains  to  be  told.  He  thought  that 
the  honor  of  using  a  kite  to  explore  the  electrical  conditions 
of  the  atmosphere  belonged  to  him  and  his  country;  he 
could  not  admit  the  possibility  of  a  colonial  one-time 
journeyman  printer  anticipating  a  magistrate  of  Nerac  and 
electrical  expert  in  such  an  important  matter.  He  put  for- 
ward his  claims  for  priority  and  urged  them  with  perti- 
nacity; but  the  savants  in  Paris,  the  dispensers  of  fame, 
did  not  altogether  share  his  opinion.  Perhaps  they  were 
dazed  u  ith  the  extraordinary  results  on  insulated  rods  ob- 
tained by  d'Alibard,  de  Lor  and  de  Buffon.  He  appealed  to 
the  academies  of  Bordeaux  and  Paris  for  recognition  of 
the  originality  of  his  experiments,  but  in  vain;  and  so  the 
declining  years  of  the  life  of  this  pioneer  in  lightning  work 
were  surrounded  with  sadness  and  the  thickening  gloom 
of  bitter  disappointment. 

Doubtless  this  disappointment  was  deepened  from  the 
day  when  the  countrymen  of  de  Romas,  gathered  in  solemn 
academical  conclave  in  Paris,  rose  to  their  feet  as  Franklin 
crossed  the  threshold  of  the  assembly  room  of  the  Academic 
des  Sciences  and  the  president  greeted  the  American 
Prometheus  with  the  first  half  of  Turgot's  hexameter 
"Eripuit  coelo  fulmen." 

The  facts  of  the  case  are  that  Benjamin  Franklin  flew 
his  lightning  kite  in  a  field  outside  the  city  of  Philadel- 
phia in  June.  1752.  while  de  Romas  raised  his  kite  for  the 
first  time  to  the  sky  in  May.  1753.  without  result,  his  initial 
success   being   obtained    in   the    following    month   of   June. 


Turin  International  Electrical  Congress. 


Electrochemistry,  Rates  and  Legislation. 


In  Section  VH  of  the  Turin  International  Electrical 
Congress  papers  on  electrochemistry,  electrometallurgy  and 
storage  batteries  were  presented,  and  in  Section  VIII 
papers  on  rates,  taxation  and  legislation.  Abstracts  of 
these  papers  follow. 

ELECTRICAL   PHENO.MENA    IN    THE    INDUCTION    FURNACE. 

Treating  the  induction  furnace  as  a  special  transformer, 
Dr.  Sigm.  Guggenheim  develops  a  vector  diagram  of  the 
enifs  and  currents,  and  discusses  the  effects  of  various 
design  and  operative  factors  upon  the  performance  of  this 
type  of  furnace.  The  earliest  type  of  induction  furnace. 
namely,  the'  Kjellin  type,  is  studied  first.  This  type  has  a 
serious  disadvantage  in  its  extremely  low  pow'er-factor, 
which  decreases  rapidly  as  the  amount  of  the  charge  which 
forms  the  secondary  circuit  increases.  For  instance,  a 
1.5-ton  furnace  working  at  25  cycles  has  a  power-factor 
of  0.75  at  900-kg  charge,  which  drops  to  0.48  at  i8oo-kg 
charge.  In  order  to  keep  the  power-factor  as  high  as 
practicable  it  is  necessary  to  resort  to  very  low  frequencies. 
In  large  furnaces  it  would  be  necessary  to  go  as  low  as 
5  cycles  per  second  in  order  to  obtain  a  favorable  power- 
factor.  In  this  respect  the  Roechling-Rodenhauser  fur- 
nace is  a  great  improvement  over  the  Kjellin  furnaces. 
It  has,  in  addition  to  the  molten  metal,  a  closed  secondary 
circuit  of  relatively  great  resistance,  which  consists  of  a 
secondary  winding  leading  to  two  large  cast-iron  pole 
pieces  located  at  opposite  sides  of  the  hearth.  These  pole 
pieces  are  protected  by  a  fire-resisting  mass  that  is  a  very 


poor  coiidjctor  at  ordinary  temperatures,  but  becomes  a 
fairly  good  conductor  at  higher  temperatures.  This 
auxiliary  secondary  circuit  serves  several  useful  purposes; 
it  increases  the  power-factor;  it  equalizes  the  heating,  and 
it  performs  from  20  to  30  per  cent  of  the  total  work.  With 
the  Roechling-Rodenhauser  furnace  frequencies  as  high  as 
50  cycles  are  used  and  the  working  power-factor  is 
about  0.80. 

The  author  ne.xt  takes  up  the  magnetic  forces  acting  in 
the  molten  iron  of  both  the  Kjellin  and  the  Roechling- 
Rodenhauser  furnaces.  The  latter  furnace  under  certain 
conditions  is  troubled  with  disturbances  due  to  pincli  effect. 
However,  this  has  been  overcome  recently  by  an  extremely 
ingenious  expedient.  The  walls  of  that  portion  of  the  fur- 
nace where  the  molten  metal  is  torn  asunder  by  the  electro- 
magnetic force  are  made  of  a  slightly  conductive  substance, 
and  when  the  cross-section  of  the  iron  circuit  becomes  re- 
duced more  and  more  current  is  carried  by  the  walls,  and 
thus  the  rupture  is  avoided.  This  type  of  structure  is  also 
advantageous  in  starting,  since  it  forms  a  closed  circuit  of 
high  resistance  and  will  carry  the  starting  current  until 
sufficient  iron  to  form  a  closed  circuit  has  been  melted. 
Formerly  it  was  necessary  to  start  such  furnaces  with 
molten  iron. 

THE   IRON-NICKEL  BATTERY. 

In  reviewing  the  present  status  of  the  alkaline  battery 
Mr.  J.  .-V.  Montpellier  gave  Mr.  M.  Darrieus,  a  sea  captain, 
credit  for  having  first  called  attention  to  the  principle  of 
operation  of  the  iron-nickel  alkaline  battery  in  1893.  I" 
1901  Jungner  and  Edison  took  out  patents  on  this  type  of 
cell,  and  Edison  placed  his  battery  on  the  market.  After 
this  Edison  continued  his  studies  and  introduced  several 
important  improvements  at  this  time.  Mr.  Paul  Gouin 
also  worked  on  this  type  of  battery,  and  to-day  the  Edison 
and  Gouin  cells  are  the  ony  alkali  cells  made  on  a  com- 
mercial scale. 

The  author  follows  the  historical  introduction  with  a 
technical  description  of  the  Edison  and  Gouin  cells,  and 
then  the  two  are  compared.  The  Gouin  cell  has  a  slightly 
greater  capacity  per  unit  weight  and  also  experiences  no 
trouble  from  the  precipitation  of  the  active  material  from 
the  positive  plate,  and  the  resistance  changes  very  little 
after  the  battery  has  been  in  service. 

Comparing  the  alkaline  cell  with  the  lead  cell,  the  former 
has  many  points  of  superiority.  It  will  stand  more  abuse 
than  the  lead  battery  without  suffering  any  serious  dam- 
age. For  instance,  with  an  alkali  battery  the  rate  can  be 
carried  to  20  watts  or  25  watts  per  kilogram,  while  in  lead 
batteries  it  should  not  exceed  7  watts  or  8  watts,  .\lkali 
batteries  for  traction  may  be  charged  in  two  or  three  hours 
and  stationary  batteries  in  from  three  to  five  hours,  while 
lead  batteries  require  from  three  to  five  hours  for  vehicle 
work  and  from  eight  to  ten  hours  in  stationary  work. 

The  total  useful  capacity  per  kilogram  of  the  Gouin  cell 
is  from  20  to  25  per  cent  greater  than  the  best  lead  cell, 
and  on  the  volume  basis  the  lead  batteries  for  traction 
have  a  useful  capacity  of  only  48  or  50  watt-hours  per 
cu.  dm  and  those  for  stationary  work  have  a  capacity  of 
from  12  to  15  watt-hours  per  cu.  dm.  On  the  other  hand, 
the  alkali  cell  for  traction  has  a  total  capacity  of  from 
55  to  6n  watt-hours  per  cu.  dm.  and  the  stationary  alkali 
battery  has  a  total  capacity  of  from  30  to  40  watt-hours 
per  cu.  Am. 

On  the  score  of  efliciency  it  is  said  that  the  alkali  bat- 
tery compares  very  favorably  with  a  lead  battery,  espe- 
cially when  the  latter  is  old.  Referring  to  the  Gouin  bat- 
tery, the  author  states  that  its  efliciency  will  remain  con- 
stant ten  times  as  long  as  the  efficiency  of  a  lead  battery, 
the  period  being  measured  in  terms  of  the  number  of  dis- 
charges. As  an  example  of  efficiency  it  is  stated  that  a 
stationary  Gouin  battery  having  a  weight  ratio  of  18  or  20 
w-att-hours  per  kilogram  will  give  an  efficiency  of  from 
60  to  62  per  cent,  while  a  lead  batterv  under  the  same  con- 
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ditions  and  when  new  will  not  show  an  efticiency  greater 
than  65  per  cent  and  its  weight  ratio  will  be  only  5  or  6 
watt-hours  per  kilogram. 

Another  point  is  the  scrap  value  of  the  plates.  The 
nickel  plates  are  very  valuable,  while  the  lead  i)lates  have 
practically  no  value  when  exhausted. 

ST.\TI0N.\RV    .\ND   PORTAIil-E    BATTERY    PRACTICE. 

The  present  state  of  the  art  of  storage-battery  engineer- 
ing was  the  subject  of  a  report  by  Dr.  .H.  Beckmann.  He 
distinguishes  two  types  of  battery  design,  according  to 
whether  the  battery  is  stationary  or  portable.  In  the  sta- 
tionary class  the  design  has  become  fairly  well  standard- 
ized and  perfected,  and  to-day  this  type  of  battery  is  re- 
garded as  one  of  the  most  reliable  of  all  electrical 
appliances.  Many  companies  guarantee  the  care  for  the 
upkeep  of  the  battery  for  a  given  amount  per  year.  This 
practice  places  the  cost  of  maintenance  at  a  low  and 
definitely  fixed  value,  and  has  done  much  to  establish  con- 
fidence in  storage-battery  installations. 

The  largest  and  most  important  use  of  storage  batteries 
is  in  connection  with  continuous-current  distribution  plants 
to  care  for  the  peak  loads  and  to  assure  continuity  of 
service.  In  Germany  there  has  grown  up  a  practice  among 
large  central-station  customers  of  installing  storage-bat- 
tery plants,  which  are  charged  during  off-peak  hours  at  a 
very  low  cost.  In  Berlin  there  are  fifty  such  batteries, 
having  an  aggregate  capacity  of  13.000  kw-hours  at  the 
three-hour  rate. 

An  interesting  application  of  a  storage  battery  is  aflforded 
by  a  spinning  mill  in  Italy,  which  is  operated  by  electricity 
from  a  water-power.  The  mill  had  been  running  twenty- 
four  hours  a  day  when  a  law  was  passed  forbidding  the 
employment  of  women  on  night  shifts,  and  therefore  the 
plant  had  to  be  doubled,  and  by  installing  a  storage  battery 
to  be  charged  during  the  night  the  same  pow-er  plant  was 
able  to  operate  under  the  new  regime.  This  battery  has 
been  in  continuous  service  for  about  six  years. 

Installations  which  have  as  a  prime  object  the  main- 
tenance of  continuity  of  service  rather  than  economy  are 
more  popular  in  the  United  States  than  those  installed  to 
improve  economy  of  operation.  The  forty-four  batteries 
of  the  New  York  Edison  Company,  with  a  total  capacity 
of  32,000  kw-hours,  are  cited  as  exemplifying  this  practice. 
Passing  to  the  buffer  batteries  used  in  connection  with 
boosters  to  maintain  good  regulation,  the  author  briefly 
mentions  various  systems  used  in  the  operation  of  direct- 
current  and  alternating-current  systems.  Examples  of  the 
use  of  batteries  on  single-phase  railway  lines  are  cited,  and 
the  opinion  is  offered  that  the  single-phase  railway  must 
give  way  to  the  high-tension,  direct-current  railway  op- 
erated in  conjunction  with  storage  batteries,  because  of 
the  technical  as  well  as  the  economical  superiority  of  the 
latter. 

Portable  storage-battery  practice  is  more  diverse,  there 
being  several  distinct  types,  some  of  which,  like  the  Edison, 
are  adapted  exclusively  for  this  kind  of  service.  In 
Europe  the  storage-battery  locomotive  has  made  great 
strides.  The  Prussian  railroads  have  been  using  it  since 
1896.  and  they  now  have  140  such  machines  in  actual 
service. 

The  electric  vehicle  is  having  its  greatest  development 
in  the  United  .States.  In  Cleveland  alone  there  are  almost 
twice  as  manv  electric  vehicles  as  in  the  whole  of  Ger- 
many. This  enormous  development  in  the  use  of  storage- 
battery  motor  cars  is  credited  to  the  concerted  efforts  of 
the  makers  and  the  central  station,  and  special  credit  is 
given  to  the  publicity  campaign  of  the  Electrical  World. 

In  conclusion  the  author  remarks  that  of  the  total  bat- 
tery production  of  the  world  over  75  per  cent  is  of  the 
Tudor  type.  There  are  13,000  persons  employed  in  the 
manufacture  of  batteries,  and  the  total  quantity  of  lead 
used  is  estimated  as  over  70,000  tons  per  year. 


ELECTRIC  I'UKIFICATION  OF  WATER. 

Dr.  t'l.  Hrlwein  presented  a  comprehensive  report  on 
"I'.lcctrical    Methods   of    Purifying   Water." 

Beginning  w^ith  a  mere  mention  of  the  old  electrolytic 
process  of  Webster  and  Herniite,  he  briefly  outlined  the 
chlorine  process  and  described  the  modern  methods  of 
water  treatment  with  hypochlorites  prepared  in  elcctro- 
lyzers,  such  as  that  of  Kcllncr  or  that  of  .Siemens  &  1  lalskc. 
The  author  then  took  up  the  two  methods  which  now 
possess  the  greatest  practical  value  in  sterilization  of  drink- 
ing water,  namely,  the  ozonization  process  and  the  ultra- 
violet radiation  process. 

Taking  up  the  ozone  process  first,  the  author  reviewed 
the  chemical  and  physical  properties  of  ozone,  with  special 
reference  to  its  action  on  different  disease  microbes.  He 
then  described  commercial  forms  of  sterilizers  that  utilize 
these  principles  and  gave  practical  results  attained  in 
plants  installed  in  various  large  cities  of  Europe. 

The  author  next  gave  the  results  of  tests  with  quartz- 
tube  mercury-vapor  lamps  and  described  the  construction  of 
several  commercial  forms  of  mercury-vapor  sterilizers,  giv- 
ing the  energy  consumption  per  cubic  meter  of  water 
treated. 

In  conclusion  the  author  compares  the  ozone  and  the 
ultra-violet-ray  processes  as  to  bacteriological  effects  and 
energy  consumption. 

ELECTKICAI-    J'RODUCTION    OF    STEEL. 

In  a  paper  entitled  "The  Direct  Production  of  Steel 
from  the  Ore  by  Means  of  Pllectric  Furnaces,"'  Mr.  Remo 
Catani  briefly  reviewed  results  attained  with  the  furnaces 
that  have  been  tested  under  actual  operative  conditions. 

Before  taking  up  the  electric  processes  the  author  out- 
lined the  non-electric  processes  now  in  use  and  gave  data 
on  the  amount  of  materials  consumed.  The  following  elec- 
tric furnaces  were  included  in  the  discussion :  Stassano 
(1898);  Chaplet-Neo  Metallurgie  (1909);  Lash  (1908); 
Roechling-Rodenhauser  (1910).  In  studying  these  fur- 
naces the  author  tabulated  the  material  and  energy  re- 
quired to  produce  a  ton  of  metal,  the  calculations  having 
been  made  from  data  given  by  the  respective  inventors. 
From  this  table  there  was  compiled  another  table  giving 
the  itemized  cost  of  the  various  materials,  the  energy  and 
the  labor  required  for  the  production  of  a  ton  of  steel  bv 
each  of  these  different  processes. 

The  total  costs  per  ton  of  steel  were  as  follows:  Stas- 
sano with  65  per  cent  ore.  121. 5  lire:  Stassano  with  48  per 
cent  ore,  183.41  lire;  Chaplet-Neo  Metallurgie,  charcoal, 
105.0  lire;  Chaplet-Neo  Metallurgie,  anthracite.  92.75  lire; 
Lash,  104.75  '•'■e;  Roechling-Rodenhauser,  91.13  lire.  In 
conclusion  the  author  said : 

(1)  All  electric  furnaces  used  thus  far  utilize  solely  the 
thermal  effect  of  the  current  but  not  the  electrolytic  effect. 
The  latter  phenomena  should  be  studied. 

(2)  The  electric  furnaces  used  for  direct  production  of 
steel  are  all  of  small  capacity  as  compared  to  the  ordinary 
furnaces — electric  or  non-electric — used  for  the  produc- 
tion of  pig-iron  or  for  the  refinement  of  steel. 

(■3)  The  total  production  of  steel  by  direct  electric 
processes  is  practically  negligible  in  comparison  with  that 
of  other  processes  now  in  use. 

(4)  The  direct  production  of  steel  by  electric  processes 
is  much  more  convenient  than  by  any  other  process. 

(5")  The  quality  of  the  steel  is  good,  especially  that  of 
hard  steel. 

(6)  The  direct  production  of  steel  in  electric  furnaces 
does  not  appear  to  be  more  economical  than  by  processes 
which  involve  two  or  three  furnaces,  one  or  all  of  which 
may  be  electric  or  of  the  ordinary  type. 

STERILIZATION    OF   WATER   BV   ULTRA-VIOLET   RAYS. 

Dr.  M.  von  Recklinghausen  gave  an  extremely  interest- 
ing account  of  the  action  of  ultra-violet  rays  in  the  steril- 
ization of  water. 
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He  showed  how  nature  keeps  micro-organisms  under 
control  by  the  germicide  action  of  the  sunlight  due  to  its 
content  of  ultra-violet  rays. 

There  are  very  few  artificial  sources  of  ultra-violet  rays 
that  have  any  practical  value;  indeed,  the  quartz-tube  mer- 
cury-vapor lamp  is  the  only  source  that  is  adapted  to  in- 
dustrial use.  In  classifying  the  radiant  energy  of  the  ether 
ultra-violet  rays  were  given  as  all  those  of  lengths  between 
0.40:0.  and  c.ioji.  The  quartz  absorbs  all  waves  below  o.2[i,. 
The  earth's  atmosphere  absorbs  all  rays  up  to  0.28^.  or  0.311.. 
Therefore  the  living  beings  of  the  earth  are  accustomed 
to  the  ultra-violet  waves  that  pass  the  atmosphere,  while 
waves  shorter  than  0.3^1,  such  as  are  absorbed  by  the  atmos- 
phere, are  extremely  injurious  to  them. 

In  studying  the  efficiency  of  production  of  ultra-violet 
rays  the  author  found  that  a  220-volt  lamp  transformed 
6.4  watts  out  of  100  watts  into  rays  of  a  length  inferior  to 
0.32J1.  When  immersed  in  water  this  same  lamp,  owing 
to  the  cooling  effect,  transformed  only  0.13  watt  per  100 
into  ultra-violet  light.  Therefore  it  is  impracticable  to 
immerse  the  lamp  in  the  water  to  be  sterilized.  Lamps 
which  have  been  in  continued  use  for  several  years  show 
that  after  7000  hours  of  operation  the  efficiency  is  prac- 
tically unchanged. 

In  studying  the  germicide  power  of  the  rays  it  was 
found  that  the  rapidity  of  effect  of  the  rays  on  paper 
treated  with  citrate  of  silver  is  an  exact  measure  of  the 
sterilizing  power,  and  results  of  tests  were  given  which 
showed  the  effect  of  distance  on  the  germicide  power  and 
the  relative  vitality  of  the  different  kinds  of  germs.  The 
effectiveness  of  the  rays  is  greatest  in  clear  water;  there- 
fore in  industrial  plants  rapid  filters  are  used  to  clear  the 
water  beiore  subjecting  it  to  the  action  of  the  rays. 

The  author  in  conjunction  with  Messrs.  Henri  and  Hel- 
bronner  developed  an  apparatus  using  the  Cooper  Hewitt 
quartz  lamp.  This  apparatus  handles  between  500  and  600 
cu.  m  of  water  per  day  of  twenty-four  hours.  There  is 
only  one  lamp,  but  the  water  passes  it  three  times,  being 
automatically  stirred  all  the  time.  Where  more  water 
must  be  taken  care  of  several  of  these  units  are  connected 
in  parallel.  To  prevent  the  passage  of  contaminated  water 
in  event  of  failure  of  the  lamp  an  automatic  stop  valve  is 
interlocked  with  the  lamp  circuit.  Several  of  these  plants 
are  now  in  actual  service  and  more  are  being  installed  in 
various  cities  in  France.  They  have  all  been  rigorously 
controlled  by  microscopic  examinations,  and  in  every  case 
have  given  complete  satisfaction. 

ELECTRIC  STERILIZATION   OF  WATER  AT  ROVIGO. 

Without  any  reference  to  the  relative  merits  of  the 
various  electric  systems  of  purifying  drinking  water,  Mr. 
Luigi  de  Andreis  gave  a  technical  description  of  the  plant 
recently  installed  at  Rovigo  for  sterilizing  the  drinking 
water  taken  from  the  Adige  River. 

The  water  of  this  river  has  been  used  for  drinking  pur- 
poses for  centuries  and  has  been  noted  for  its  purity,  and 
recent  analysis  showed  it  still  to  be  perfectly  safe  to  drink 
under  normal  conditions.  However,  it  is  subject  to  floods, 
and  at  such  times  the  water  carries  much  solid  matter  in 
suspension  and  might  easily  carry  harmful  germs.  In  view 
of  this  danger  it  was  thought  wise  to  install  a  water-puri- 
fying plant,  and  the  Siemens-De  Frise  ozone  process  was 
adopted. 

The  water  is  taken  from  the  river,  decanted,  filtered  and 
then  sterilized  in  iron  columns,  the  water  falling  from  the 
top  and  the  ozone  rising  from  the  bottom.  The  air  is  de- 
livered  to   the   ozonizers   through    refrigerating   machines. 

The  energy  required  for  the  operation  of  the  plant  is 
derived  from  a  220-volt  distribution  circuit,  and  a  reserve 
unit  driven  by  a  35-hp  Diesel  engine  is  provided  to  avoid 
shut-down.  The  drying  apparatus,  the  compressors  and 
the  pumps  are  driven  by  motors.  Motor-generator  sets 
transform   220-volt,   42-cycle  energy  to  42-volt,  300-cycle 


energy,  and  then  transformers  step  the  voltage  up  to  7000, 
at  which  tension  the  ozonizers  operate.  The  plant  will 
handle  1000  cu.  m  of  water  in  twelve  hours,  and  if  neces- 
sary can  sterilize  a  much  larger  quantity. 

ELECTRICAL    LEGISLATION    IN    AUSTRIA. 

Dr.  Heinrich  Schreiber  in  a  paper  entitled  "Legal  Regu- 
lations for  the  Generation  and  Distribution  of  Electrical 
Energy  in  Austria"  severely  criticised  the  government  of 
that  country  for  the  backwardness  of  its  legislators  as  com- 
pared with  the  progress  of  its  engineers.  He  outlined  some 
of  the  points  that  should  be  covered  by  such  laws  and  made 
some  recommendations. 

TAXATION    OF  CENTRAL   STATIONS. 

Mr.  Mario  Bonghi  made  a  comparative  study  of  direct 
and  indirect  taxation  of  electrical  properties  in  various 
countries  and  suggested  improvements  in  the  present  laws 
of  Italy. 

The  report  was  discussed  by  Messrs.  Civita,  Piazzoli  and 
others. 

'  LOAD-FACTOR    IMPROVEMENT. 

Mr.  G.  Sartori  submitted  a  report  entitled  "Filling  in 
the  Load  Curve,"  the  data  for  which  were  gathered  from 
an  extensive  canvass  of  European  and  American  central 
stations. 

In  the  report  the  author  took  up  the  dift'erent  kinds  of 
load  and  discussed  their  value  in  improving  the  load-factor 
of  the  system.  He  distinguished  two  fundamental  methods 
of   accomplishing   this   result,   namely: 

(i)  To  find  uses  of  electric  energy  which  will  require 
energy  at  times  of  light  load. 

(2)   To  utilize  methods  of  storing  energy. 

Among  the  expedients  of  the  first  class  he  discussed  the 
following:  Interurban  roads  with  storage  batteries  to  take 
the  peak  demands  ;  motor  applications ;  pumping  city  water ; 
refrigeration ;  night  industries,  of  which  a  number  were 
mentioned;  irrigation;  electrochemical  processes;  heating 
and  cooking.  The  development  of  these  various  applica- 
tions has  given  extremely  good  results  in  many  cases,  and 
the  future  for  improvement  along  these  lines  is  very  bright. 

Methods  which  involve  the  storage  of  energy  are  not 
always  practicable,  and  on  account  of  high  investment,  low 
efficiency  of  transformation  and  expense  of  operation  their 
advantages  are  often  seriously  offset.  The  storage  battery 
offers  the  most  practical  means  of  storing  energy  at  times 
of  light  load.  It  may  be  used  in  the  power  house,  in  sub- 
stations or  on  the  premises  of  the  consumer.  The  Berlin 
Elektricitiitswerke  has  successfully  introduced  this  last 
practice  with  some  of  its  largest  consumers,  and  gives  them 
special  rates  at  times  of  light  load. 

The  author  also  mentioned  thermal  and  hydraulic  storage 
of  energy  produced  at  times  of  light  load,  but  as  yet  no 
practical  results  have  been  attained  along  this  line. 

At  the  end  of  the  paper  the  author  reproduced  the  letter 
and  forms  sent  out  for  information,  and  gave  values  of 
load-factors  and  data  on  load  characteristics  compiled  from 
the  information  obtained. 

SALE  OF  ELECTRIC  ENERGY. 

Under  the  title  of  "Rational  Methods  for  the  Commercial 
Measurement  of  Electric  Energy,"  Mr.  Gian-Giacomo 
Ponti  made  a  general  study  of  the  sale  of  electric  energy. 
He  enumerated  the  factors  which  enter  into  cost  of  elec- 
tric energy  and  gave  detailed  characteristics  of  production 
for  various  kinds  of  loads  at  the  busbars.  After  having 
called  attention  to  the  importance  of  the  annual  load-fac- 
tor he  made  some  remarks  about  the  necessity  of  develop- 
ing the  load-factor,  and  pointed  out  the  usefulness  of 
special  contracts  and  special  apparatus  in  this  direction. 

He  then  named  the  measuring  appliances  in  most  com- 
mon use,  and  briefly  reviewed  the  electrical  and  mechanical 
characteristics  which  such  energy  meters  should  possess, 
the  errors  to  which  they  are  subject  and  the  inconvenience 
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experienced  in  their  operation.  The  author  then  briefly 
discussed  laws  and  regulations  in  use  in  various  countries 
for  the  control  of  the  sale  of  electric  energy,  and  sug- 
gested a  number  of  points  which  if  properly  embodied  into 
such  regulations  would  result  advantageously  to  central 
stations  and  consumers  alike. 

A  RATIONAL  RATE  OF  CHARGE  FOR   ELECTRIC  SERVICE. 

Prof.  Riccardo  Arno  read  a  paper  on  his  system  of 
measuring  electric  service. 

There  are  three  factors,  each  one  of  which  represents 
energ)-,  namely,  the  real  energj'  delivered,  the  energy  lost 
in  the  line  due  to  Joulean  effect  of  the  quadrature  current, 
and  the  excitation  energy  necessary  to  supply  the  induc- 
tive drop.  The  first  is  measured  by  the  ordinary  watt- 
meters and  the  rates  are  made  high  enough  to  cover  the 
other  two  factors.  In  ordinary  practice  the  excess  energy 
of  excitation  is  negligible,  but  the  Joulean  loss  of  the  quad- 
rature current  is  not,  and  therefore  it  is  desirable  to  devise 
an  equitable  means  of  charging  for  this  energy  which  is 
proportional  to  the  volt-ampere-hours.  Professor  Arno 
made  assumptions  based  on  average  practice  and  developed 
an  equation  which  expresses  the  rate  of  charge  thus: 

where  (('  is  the  real  watt-hours  and  IVa  is  the  apparent 
watt-hours  or  the  volt-ampere-hours. 

He  then  describes  a  method  by  which  electromotor  and 
induction-type  watt-hour  meters  can  be  modified  to  give 
indications  proportional  to  two-thirds  of  the  real  energA- 
and  to  one-third  of  the  apparent  energy. 

This  system  puts  a  premium  on  high  power-factor  and 
yet  involves  no  e.xtra  measuring  apparatus  and  no  extra 
calculation  or  accounting.  In  operation  it  is  exactly  the 
same  as  the  straight  energy  rate. 

LEGISLATION    ON    ELECTRIC    TRANSMISSION. 

Mr.  L.  M.  Barnet-Lyon  limited  his  paper  on  the  subject 
of  transmission  legislation  to  rights  of  way,  the  rights  ot 
crossing  other  public  utilities,  and  responsibility  for  acci- 
dents. He  gave  a  short  historical  sketch  of  the  develop- 
ment of  electric  energy  transmission,  beginning  with  the 
demonstration  by  Marcel  Deprez  at  the  electrical  exposition 
in  Munich  in  1881,  where  yi  hp  was  transmitted  7  km.  The 
first  successful  demonstration  of  the  economic  value  ot 
energy  transmission  was  made  by  von  Dolivo-Dobrowolski 
at  Frankfort  in  1891,  when  several  hundred  horse-power 
was  transmitted  170  km  at  15,000  volts.  The  author  then 
showed  how  the  rapid  development  of  electric  energy  trans- 
mission has  naturally  involved  many  conflicts,  due  to  inter- 
ference with  telephone  and  telegraph  systems  and  to  danger 
from  high-tension  lines,  such  as  are  necessary  in  long-dis- 
tance work;  hence  the  necessity  of  legislation.  Taking 
up  the  question  of  right  of  way,  the  author  discussed  the 
laws  of  Switzerland,  France,  Italy,  Spain  and  Austria. 
He  then  briefly  outlined  legislation  regarding  the  protec- 
tion of  pre-existing  lines  from  danger  or  disturbance,  and 
described  the  laws  of  Germany,  Switzerland,  France  and 
Austria.  In  order  to  settle  disputes  satisfactorily  and  to 
keep  pace  with  engineering  development  the  author  recom- 
mended the  creation  of  a  technical  body  which  should  draft 
those  regulations  that  require  expert  engineering  knowl- 
edge. France  and  Switzerland  have  organizations  of  this 
kind. 

Finally  the  question  of  responsibility  was  taken  up  and 
the  laws  of  Switzerland,  France  and  Austria  were  briefly 
described. 

The  paper  was  discussed  by  Messrs.  Lombard!,  Bonghi. 
Gerard  and  others. 

LEGISLATION    ON     ELECTRICAL     TRANS.MISSION. 

Mr.  E.  C.  Ericson  outlined  some  of  the  most  important 
points  to  be  covered  by  legislation  on  electrical  transmis- 
sion of  energy,  namely,  safety  and  control  of  transmission 


and  distribution  lines,  responsibility  in  case  of  damage, 
utilization  of  public  highways,  control  of  service  furnished 
to  the  public,  tax  on  energy,  and  electrical  commissions. 

He  then  briefly  reviewed  the  legislation  of  Germany, 
Austria,  Belgium,  Denmark,  Spain,  the  United  States,  Fin- 
land, France,  Great  Britain,  Italy,  Japan,  Mexico,  Norway, 
Russia,  Sweden  and  Switzerland.  In  conclusion  the  author 
voiced  the  following  sentiments : 

(i)  Too  little  legislation  is  better  than  too  much. 

(2)  The  state  control  and  supervision  of  electric  sys- 
tems should  be  concentrated  on  the  points  where  it  is  most 
needed. 

(3)  Practical  experience  should  have  a  reasonable  in- 
fluence in  the  formulation  of  laws  and  rules. 

(4)  All  legislation  or  lack  of  legislation  which  tends  to 
increase  the  cost  of  electric  energy  opposes  a  very  im- 
portant factor  in  the  development  of  the  industries  and 
comfort  of  the  community. 

The  report  was  discussed  by  Messrs.  Gerard,  Bonghi  and 
others. 


Public  Service. 


A  joint  meeting  of  the  Los  Angeles  Section  of  the 
American  Institute  of  Electrical  Engineers  and  the  En- 
gineers and  Architects'  Association  of  Southern  California 
was  held  following  an  informal  dinner  in  Los  Angeles, 
Dec.  19,  with  an  attendance  of  about  150  members  from 
both  societies.  The  meeting  was  opened  by  Mr.  Frank  A. 
Wolff,  Jr.,  of  the  National  Bureau  of  Standards,  Washing- 
ton, who  in  the  course  of  his  remarks  said  that  he  intended 
to  report  favorably  relative  to  the  establishment  of  a  branch 
of  the  bureau  on  the  Pacific  Coast. 

The  subject  of  the  evening  was  "Public  Service."  which 
was  treated  in  a  paper  by  Mr.  T.  B.  Comstock,  M.  E..  en- 
gineer for  the  Board  of  Public  Utilities  of  Los  Angeles. 
The  paper  dealt  with  the  subject  from  its  first  stages, 
tracing  it  to  the  point  where  the  individual,  and  later  the 
corporation,  controlled  public  utilities  owing  to  the  great 
sums  of  money  involved.  Mr.  Comstock  said  that  proper 
and  considerate  regulation  would  only  be  brought  about  by 
the  engineer,  able  and  well  trained,  and  by  a  regulating 
board  free  from  any  taint  of  politics.  Mr.  Comstock  does 
not  believe  that  municipal  ownership  will  ever  adequately 
fulfil  the  mission  of  the  private  corporation. 

Mr.  George  A.  Damon,  dean  of  Throop  Polytechnic  In- 
stitute, Pasadena,  spoke  of  capitalization,  over-capitaliza- 
tion, and  of  funds  derived  from  stock  and  bond  issues  and 
the  proper  disposition  thereof.  He  said  that  the  time  was 
not  far  distant  when  surplus  earnings,  instead  of  being 
used  as  dividends,  would  be  employed  to  decapitalize,  de- 
velopment cost  thus  being  removed  from  the  capitalization. 
Mr.  Damon  believes  that  tlic  time  will  come  when  the  seal 
of  the  government  will  be  placed  upon  the  securities  of 
public-service  corporations  to  secure  the  investor. 

Mr.  R.  H.  Ballard,  of  the  Southern  California  Edison 
Company,  entered  into  the  discussion  by  explaining  the  real 
object  of  a  corporation,  which  is  an  association  of  in- 
dividuals and  not  an  octopus,  as  the  average  citizen 
imagines.  Mr.  Ballard  said  that  the  citizen  may  think 
well  of  the  president  and  the  officers  of  such  company  and 
consider  the  employees  "fine,"  but  nevertheless  have  no 
use  for  the  corporation.  He  further  stated  that  placing 
public  utilities  under  the  control  of  the  California  State 
Railroad  Commission  in  the  manner  now  provided  might 
confine  that  body  to  regulating  service  and  extensions,  a 
municipal  utility  board  establishing  rates. 

Prof.  C.  L.  Cory,  University  of  California,  pointed  out 
that  service  is  far  more  important  than  rates,  and  that 
any  fair-minded  citizen  would  pay  any  reasonable  charge, 
even  above  that  now  asked,  if  service  were  supplied  in 
accordance   therewith.     Mr.   Cory   deplored   the   fact   that 
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the  public  seemingly  will  not  pay  the  price  that  expert 
engineering  talent  warrants.  He  believes  that  until  this 
feature  is  improved  the  fair  and  consistent  regulation  of 
public  utilities  cannot  be  brought  about. 

Mr.  O.  H.  Ensign,  chairman  of  the  local  section,  who 
presided,  spoke  of  the  misappropriation  of  funds  derived 
from  bond  sales  and  the  like  which  had  come  under  his 
notice,  and  referred  to  the  short-lived  corporation,  organ- 
ized simply  for  the  purpose  of  robbing  the  small  and 
unsuspecting  investor.  Mr.  Ensign  said  that  by  such  opera- 
tions the  reasonably  fair  corporation  was  often  brought 
under  suspicion. 

The  meeting  was  in  session  four  and  one-half  hours  and 
proved  one  of  the  most  interesting  of  the  present  season. 
It  is  planned  to  hold  similar  sessions  during  the  winter. 
The  next  regular  meeting  of  the  local  section  will  be  held 
on  Jan.  i6.  when  "Illumination"  will  be  the  subject  for  dis- 
cussion. Papers  will  be  presented  by  Mr.  E.  Y.  Porter  and 
Mr.  S.  B.  Lewis. 
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California  Public   Utilities  Law. 


.\s  provided  for  in  the  recent  amendments  to  the  state 
constitution  passed  at  a  special  election  in  October,  a  law 
creating  a  State  Railroad  Commission  of  five  members  and 
defining  its  powers  and  duties  has  been  enacted  by  the 
Legislature  at  a  special  session  called  by  the  Governor. 
The  bill,  technically  known  as  the  Railroad  Commission  act 
and  commonly  referred  to  as  the  public-utility  law,  abro- 
gates the  Railroad  Commission  law  passed  at  the  last  regu- 
lar session  of  the  Legislature.  It  was  drafted  by  a  com- 
mittee appointed  at  the  Governor's  legislative  congress 
recently  held  in  San  Francisco,  consisting  of  Messrs.  J.  M. 
Eshleiiian,  president  of  the  State  Railroad  Commission ; 
Max  Thelen.  attorney  for  the  commission;  Senators  L.  G. 
Burnett,  L.  R.  Hewitt  and  J.  W.  Stetson;  Assemblymen 
Arthur  Joel,  C.  L.  Preisker  and  W.  A.  Sutherland.  When 
signed  by  the  Governor,  which  action  is  assured,  the  act 
becomes  operative  in  ninety  days  after  the  adjournment  of 
the  special  session. 

The  bill  as  passed  makes  use  of  the  wide  plenary  powers 
granted  the  Legislature  by  the  new  constitutional  amend- 
ment. It  is  modeled  after  the  public  utilities  measures  of 
New  York  and  Wisconsin,  and  is  said  to  be  even  more  com- 
prehensive than  any  of  the  others  in  the  regulation  of  state 
utilities.  The  State  Railroad  Commission  is  increased  from 
three  to  five  members,  appointive  by  the  Governor,  with  an 
annual  salary  of  $6,000  each.  The  three  present  incum- 
bents will  serve  out  the  period  for  which  they  were  elected 
by  the  people,  and  two  additional  commissioners  will  be  im- 
mediately appointed.  The  power  of  the  commission  is  aug- 
mented to  include  all  public  utilities,  which  term  the  bill 
defines  as  including  "every  common  carrier,  pipe-line  cor- 
poration, gas  corporation,  electrical  corporation,  telephone 
corporation,  telegraph  corporation,  water  corporation, 
wharfing  and  warehouseman,  as  those  terms  are  defined  in 
this  section,  and  each  thereof  is  hereby  declared  to  be  a 
public  utility." 

The  commission  has  the  power  to  fix  rates  for  service, 
to  regulate  the  standards  of  equipment  and  service,  to  re- 
view all  stock  and  bond  issues  offered  for  sale,  and  to  see 
that  funds  so  derived  are  invested  as  stipulated.  It  has 
the  authority  to  annul  bond  issues  upon  evidence  of  fraud 
or  possible  injury  to  investors,  and  to  prevent  over-capital- 
ization. A  drastic  measure  of  the  bill  denies  corporations 
the  right  of  appeal  from  the  commission's  ruling  on  writs 
of  certiorari ;  it  is  provided  that  such  appeals  may  go  be- 
fore the  Supreme  Court  only  on  questions  of  law  and  not  of 
facts,  the  latter  being  determined  solely  by  the  commission, 
which  may  adopt  its  own  procedure  in  taking  testimony 
and  is  not  governed  by  rules  of  evidence. 


In  the  application  of  street  railways  a  "certificate  of 
public  necessity"  must  accompany  a  petition.  The  law 
provides  that  municipalities  may  at  a  special  or  regular 
election  vote  to  retain  jurisdiction  over  the  public  utilities 
within  the  corporate  limits.  The  Legislature  appropriates 
the  sum  of  $210,000  for  the  use  of  the  State  Railroad  Com- 
mission in  carrying  out  the  provisions  of  the  law. 


Public  Service  Commission  News. 

NEW   JERSEY   COMMISSION. 

The  Board  of  Public  Utility  Commissioners  of  New 
Jersey  will  hold  several  hearings  next  week.  On  Jan.  2 
the  board  will  hear  the  complaint  of  the  township  of 
Bordentown  against  the  Riverside  Traction  Company  in 
reference  to  the  refusal  of  the  company  to  provide  reduced- 
rate  transportation  for  school  children  and  free  trans- 
portation for  certain  township  officials.  The  board  will 
also  hear  the  complaint  of  the  Maple  Shade  Improvement 
Association  against  the  Public  Service  Railway  regarding 
the  rates  of  fare  between  Camden  and  Maple  Shade.  On 
Jan.  3  the  board  will  continue  at  Newark  its  investigation 
into  the  reasonableness  of  rates  charged  by  the  Public 
Service  Gas  Company.  On  Jan.  5  the  board  will  hear  the 
complaint  of  Edward  J.  Dusel  against  the  New  York  Tele- 
phone Company  in  regard  to  alleged  failure  to  supply  serv- 
ice in  the  borough  of  Dunellen. 

OHIO    COMMISSION. 

In  the  case  of  Denny  Cross  against  the  Central  Union 
Telephone  Company  the  Ohio  Public  Service  Commission 
has  issued  a  decision  to  the  efifect  that  companies  cannot 
terminate  service  to  subscribers  at  will,  but  must  frame  a 
set  of  rules  by  which  to  be  guided  in  such  action,  and  that 
these  rules  must  be  incorporated  in  the  contract.  Cross 
complained  that  the  company  had  "cut  out"  his  telephone 
on  Dec.  18  on  the  allegation  that  he  had  not  paid  his  bill 
for  the  month.  It  developed  that  the  only  rule  the  com- 
pany had  in  regard  to  the  payment  of  bills  is  that  a  dis- 
count would  be  allowed  if  they  were  paid  before  the  tenth 
of  the  month.  Failure  to  pay.  however,  usually  brought  a 
discontinuance  of  service  about  the  eighteenth  of  the 
month,  but  this  was  shown  to  be  solely  a  matter  of  practice 
without  definite  rule  or  contract  as  to  terms.  The  com- 
pany was  ordered  to  restore  the  service  to  Mr.  Cross  pend- 
ing the  settlement  of  the  difficulty  over  the  account  and  was 
told  that  it  must  put  in  use  a  set  of  definite  rules  and 
regulations  before  it  could  discontinue  service  for  any 
cause. 

The  Circuit  Court  has  reversed  the  decision  of  the 
Common  Pleas  Court  in  the  case  of  the  Tiffin  Art  Metal 
Company  against  the  Tiffin  Consolidated  Telephone  Com- 
pany. Tiffin,  in  which  the  authority  of  municipal  councils 
to  fix  rates  for  service  was  brought  into  question.  The 
decision  of  the  higher  court  is  to  the  effect  that  this 
authority  does  not  extend  to  fixing  rates  under  the  public- 
utilities  act  passed  by  the  last  Legislature.  This  decision 
follows  similar  findings  made  several  years  ago  so  far  as 
the  authority  of  municipal  councils  is  concerned.  The  case 
originated  in  an  ordinance  passed  by  the  City  Council  of 
Tiffin  on  Oct.  4,  by  which  a  material  reduction  from  the 
old  rates  was  made.  The  ordinance  was  ignored  by  the 
telephone  company,  and  the  Art  Metal  Company  instituted 
suit  in  Common  Pleas  Court  asking  for  an  injunction, 
whicli  was  granted.  The  case  was  then  carried  to  the 
Circuit  Court.  The  telephone  company  some  time  ago 
filed  a  petition  with  the  Public  Service  Commission  asking 
for  a  hearing  on  its  schedule  of  rates  to  determine  whether 
they  are  reasonable  and  to  prevent  the  city  from  enforcing 
the  ordinance.  This  is  still  pending,  and  the  company  is 
under  bond  of  $30,000  to  guarantee  a  rebate  should  the 
lower  rate  be  decided  upon  by  the  commission. 
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MAKYLAND  COMMISSION. 

The  Maryland  Public  Service  Commission  has  held  a 
hearing  in  the  case  of  the  Consolidated  Gas,  Electric  Light 
&  Power  Company  against  the  Paper  Mills  Company,  aris- 
ing out  of  the  controversy  between  the  two  companies  about 
charges  of  electricity.  The  Paper  Mills  Company  asserts 
that  it  was  assured  by  the  Gas  &  l-:iectric  company  that  its 
bill  would  not  exceed  $100  a  month  and  refused  to  pay 
more  than  that.  The  Gas  &  Electric  company  said  there 
was  no  such  agreement,  though  it  had.  been  estimated  that 
the  bills  would  not  exceed  that  amount,  and  contended  that 
to  allow  a  flat  rate  of  that  amount  would  be  to  make  a  dis- 
criminatory rate  in  favor  of  the  Paper  Mills  Company, 
which  was  forbidden  under  the  Public  Utilities  act.  The 
commission  gave  no  decision  in  the  case. 

Mr.  Charles  E.  Phelps,  chief  engineer  of  the  commission, 
reports  a  valuation  of  the  property  of  the  Chesapeake  & 
Potomac  Telephone  Company  in  Baltimore  city  as  follows : 
Land  and  buildings,  $810,973.38;  exchange  equipment, 
$1,203,929.99;  subscribers'  equipment,  including  installa- 
tion, $781,414.30;  underground  conduits,  $1,142,839.97;  pole 
lines  and  distribution,  $196,225.74;  underground  cables. 
$917,340.40;  interior  block  district,  $108,704.67;  aerial  wire, 
$314,445-52;  aerial  cable,  $198,089.24;  rights-of-way, 
$28,231.22;  total,  $5,702,194.43;  miscellaneous  property. 
$79,162.45;  gross  capital  investment,  $5,781,356.88;  de- 
preciation for  four  months,  at  rate  of  5.95  per  cent  yearly, 
$113,714.78;  net  capital  investment  as  of  April  i,  191 1, 
$5,667,642.10;  depreciation  for  four  months  at  rate  of  6  per 
cent  yearly,  $115,627.14;  net  capital  investment  as  of  April 
t,  191 1,  $5,665,729.74.  The  figures  given  above  were  taken 
as  of  Nov.  30,  1910.  As  the  valuation  was  as  of  April  i, 
191 1,  there  was  a  depreciation  of  four  months  to  be  de- 
ducted. The  rate  of  depreciation  figured  is  6  per  cent  per 
annum,  making  the  rate  for  four  months  2  per  cent.  In- 
vestigation by  the  commission's  experts  of  the  figures  from 
the  company  as  to  cost,  charges  and  service  is  steadily 
progressing. 

Baltimore  city  has  directed  Deputy  City  Solicitor  Alex- 
ander Preston,  formerly  associate  counsel  for  the  Consoli- 
dated Gas,  Electric  &  Power  Company,  to  devote  his  entire 
time  to  the  case  to  come  before  the  Public  Service  Com- 
mission relating  to  rates  for  electricity  and  gas.  It  was 
explained  by  Mr.  W.  Cabell  Bruce,  of  counsel  to  the  com- 
mission, that  the  commission  and  its  counsel  would  act  at 
the  hearing  as  potential  prosecutors.  That  is,  if  the  com- 
mission had  questions  that  were  not  asked  of  witnesses  by 
ihe  city  solicitor,  then  the  commission  itself  would  ask 
them. 

Chairman  Ambler  of  the  commission  has  been  selected  to 
>ucceed  Judge  Niles,  who  recently  resigned  from  the 
Supreme  bench,  and  it  is  the  general  belief  that  Commis- 
sioner Phillip  D.  Laird,  whose  regular  term  expires  next 
May,  will  be  named  as  his  successor.  If  a  new  man  were 
appointed  to  Mr.  Ambler's  place  it  would  probably  delay 
the  settlement  of  the  investigations  now  under  way,  as  at 
the  expiration  of  Mr.  Laird's  term  next  May  the  Republican 
Governor  will  in  all  likelihood  name  a  Republican  in  his 
place,  thus  leaving  Dr.  Hering,  the  layman  of  the  commis- 
sion, as  the  only  member  who  had  followed  pending  cases 
through  their  entire  course.  Mr.  Laird  has  been  probably 
the  hardest  worker  of  the  members,  and  by  many  is  consid- 
ered peculiarly  adapted  to  his  duties.  He  is  a  man  of  broad 
learning,  a  deep  student  and  possesses  a  strongly  analytical 
mind.  The  names  of  Mr.  Marion  \'.  Rrewington.  of  Wico- 
mico County,  who  was  mentioned  for  appointment  at  the 
time  the  present  commission  was  named,  and  Mr.  William 
Cabell  Bruce,  at  present  general  counsel  to  the  commission, 
Iiave  also  been  mentioned.  If  a  Republican  is  to  be  named 
it  is  believed  that  the  place  will  first  be  ofifered  to  Mr. 
Morris  A.  Soper,  for  whom  Governor  Crothers  has  ex- 
pressed high  admiration.  It  is  presumed  that  Mr.  Golds- 
borough    also   would    gladly    welcome   the   opportunity    of 


acknowledging   Mr.   Sopcr's   services   to   his   party   by   re- 
naniin;,'  him  in  May. 

XKW     VOKK    CO.M  .MISSION. 

I  lie  iKaring  on  the  complaint  made  by  ceriam  organiza- 
tions of  stationary  engineers  that  the  New  York  Edison 
Company  gives  discriminatory  rates  to  large  customers  was 
resumed  Dec.  26  before  Connnissioner  Maltbie  of  the 
Commission  for  the  First  District.  The  complainants  had 
again  secured  counsel,  and  the  latter  called  the  general 
auditor  of  the  New  York  Edison  Company,  who  was 
oxamincd  as  to  the  compiling  and  meaning  of  certain  parts 
of  the  annual  reports  of  the  company.  The  next  hearing 
is  scheduled  for  Jan.  3,  1912,  at  2:30  p,  ni. 


CURRLiNT    NEWS   AND    NOTES. 

Car-Lighting  60- Volt  Standard. — The  Harriman  lines, 
the  Chicago  &  Northwestern  and  the  Northern  Pacific  rail- 
roads have  decided  to  adopt  60  volts  as  the  staivlard  for 
car  lighting. 

»     *     * 

Colorado  Electric  Club.— At  the  Thursday  luncheun 
of  the  Colorado  Electric  Club  on  Dec.  2i  an  unusually  large 
attendance,  194,  listened  to  a  strong  plea  for  the  grand 
jury  system  by  ex-Senator  T.  M.  Patterson,  owner  of  the 
Denver  News.  The  club  will  give  a  New  Year's  ball  and 
entertainment  in  the  banquet  hall  of  the  Brown  Palace 
Hotel,  Denver,  at  8:30  p.  m.,  Dec.  29. 

*  *     « 

Commonwealth  Edison  Section  of  N.  E.  L,  .\. — In 
carrying  out  its  policy  of  inviting  men  prominent  in  public- 
service  afifairs  to  address  it,  the  Commonwealth  Edison 
Section  of  the  National  Electric  Light  Association  will 
listen  to  Mr.  L.  C.  Fritch,  chief  engineer  of  the  Chicagc, 
Great  Western  Railroad,  on  Jan.  3,  at  Association  Hall. 
19  South  LaSalle  Street,  Chicago.  Mr.  Fritch's  subject 
will  be  "The  Chicago  Railway  Terminals." 

*  *     * 

Luncheon  Cluis  for  Boston. — A  luncheon  club  was 
started  in  Boston  Wednesday,  Dec.  20,  at  the  Hotel 
Thorndike.  The  New  England  Section  of  the  National 
Electric  Light  Association,  together  with  several  electrical 
manufacturers  and  supply  men,  has  been  instrumental  in 
getting  the  club  started,  but  it  will  be  composed  of  mem- 
bers of  all  lines  of  the  electrical  industry.  It  is  the  inten- 
tion to  arrange  to  have  a  speaker  of  prominence  at  the 
luncheons,    which    will    be   given   weekly. 

*  *     * 

President  Taft's  Reference  to  Illinois-Mississippi 
Waterway. — In  his  message  to  Congress  of  Dec.  21  Pres- 
ident Taft  said  that  the  project  for  a  navigable  waterway 
from  Lake  Michigan  to  the  mouth  of  the  Illinois  River 
and  thence,  by  way  of  the  Mississippi,  to  the  Gulf  of 
Mexico  is  one  of  national  importance.  He  speaks  of  the 
Chicago  Drainage  Canal,  connecting  the  Chicago  River 
with  the  Desplaines  River,  which  in  turn  flows  into  the 
Illinois  River,  as  an  asset  of  the  nation.  In  view  of  the 
fact  that  the  people  of  Illinois  have  authorized  the  expendi- 
ture of  $20,000,000  to  carry  this  waterway  62  miles  farther, 
to  Utica,  111.,  the  head  of  navigation  on  the  Illinois  River, 
the  President  thinks  that  this  work  should  be  supplemented 
by  the  national  government.  He  recommends  that  the  term 
of  service  of  the  special  board  of  government  engineers 
which  has  studied  this  project  be  continued,  and  that  it  be 
empowered  to  negotiate  with  the  State  authorities,  with  the 
idea  of  constructing  the  navigable  waterway  from  Lock- 
port,  III.,  to  the  mouth  of  the  Illinois  River.  The  project  is 
of  interest  to  electrical  men.  in  northern  Illinois  partic- 
ularly, because  of  the  hydroelectric  possibilities  of  such  a 
waterway,  if  constructed. 
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Wichita  (Kan.)  Municipal  Lighting  Plan  De- 
FE.\TED. — At  a  special  immicipal  election  held  recently  at 
Wichita.  Kan.,  a  proposal  for  the  erection  of  a  municipal 
electric-light  plant  was  defeated  by  a  vote  of  2345  to  790. 

*  *     ♦ 

Gas-Engine  Central  Stations. — In  a  recent  paper  read 
before  a  gas-engine  association  Mr.  Rossiter  Holbrook 
slated  that  there  is  over  60,000  hp  from  gas  engines  in  the 
central  stations  of  this  country,  and  that  there  are  over 
170  central-station  gas-producer  plants  in  England 

*  *     *  • 

Tests  of  Meters. — Of  6309  tests  of  meters  made  by  the 
.\'ew  York  Public  Service  Conunission,  Second  District, 
in  September,  191 1,  333,  or  5.28  per  cent,  were  fast;  5089, 
or  80.66  per  cent,  were  accurate,  and  887,  or  14.06  per 
cent,  were  slow.  Of  237  companies  41  did  not  report,  and, 
of  the  remainder  which  reported.  103  made  no  tests. 

*  *     * 

Brooklv.n-  Company  Section,  N.  E.  L.  A. — At  the  meet- 
ing of  the  Brooklyn  Company  Section  of  the  N.  E.  L.  A. 
to  be  held  at  the  Johnson  Building  Jan.  8,  1912,  the  speakers 
will  be  Mr.  T.  I.  Jones,  whose  topic  will  be  '"Development 
of  Our  Business  Durjng  1911,"  and  Congressman  W.  C. 
Redfield.  who  will  speak  on  "Industrial  Contracts  Here  and 

.Abroad." 

*  *     * 

N'Ew  YoKK  Edison  Company  Founds  a  .School. — The 
Xew  York  Edison  Company  has  established  a  school  for 
the  education  of  the  512  employees  who  constitute  its  con- 
tract and  inspection  department.  It  opened  on  Dec.  2y 
in  the  Edison  .\uditoriuni.  Tlie  plan  follows  the  general 
lines  of  th<r  educational  system  started  by  big  business  enter- 
prises, especially  in  Germany,  to  teach  employees  business 
details  and  fit  them  for  promotion.  The  term  will  be  for 
six  months  and  the  class  sessions  will  be  held  daily  except 
Friday  between  4  and  5  :30  p.  ni. 

*  *     * 

Isolated  Electric  Pl.\nts. — In  a  paper  i)rescnted  by  Mr. 
Rossiter  Holbrook  before  the  aimual  meeting  at  Cleve- 
land on  Dec.  6  of  the  National  Gas  Engine  Association  it 
is  stated  that  in  fifteen  of  the  principal  states,  which  were 
mentioned  by  name,  there  is  5,544,888  engine  horse-power 
in  isolated  electric  plants,  with  which  is  contrasted  the 
United  States  Census  figure  of  4,862,921  for  the  total 
horse-povker  of  the  central  stations  of  the  United  States. 
It  is  stated  that  the  isolated  plants  of  Ohio  aggregate  over 
800,000  hp.  and  those  of  Cleveland  over  390,000  hp. 

*  *     * 

Xew  York  Jovian  Lunch  Club. — At  the  luncheon  of 
the  Sons  of  Jove  held  in  New  York  Dec.  27  there  were  152 
in  attendance,  this  being  the  largest  number  present  at  any 
of  the  luncheons  thus  far.  The  speaker  on  this  occasion 
was  Mr.  T.  C.  Martin,  secretary  of  the  National  Electric 
Light  Association,  who  spoke  on  "Co-operation  in  the  Elec- 
tric-Lighting Field."  Mr.  Martin  told  of  the  benefit  of  the 
co-operative  get-together  methods  of  the  association  both 
to  the  lighting  companies  and  to  the  general  public,  and 
which  had  led  to  an  increase  of  the  membership  of  the 
association  from  a  little  over  3000  three  years  ago  to  over 
10.000  at  the  present  time. 

*  *     * 

Pl.\tixu.m  Conscmption  and  Production  in  United 
States. — According  to  Mr.  Waldemar  Lindgreen,  of  the 
United  States  Geological  Survey,  the  placer  mines  in 
Oregon  and  California,  from  which  the  entire  output  of 
crude  platinum  in  the  United  States  is  recovered,  pro- 
duced 390  troy  ounces  of  platinum,  valued  at  $9,507,  in 
1910,  against  673  oz.,  valued  at  $12,803,  in  1909.  A  con- 
siderable quantity  of  refined  platinum,  estimated  to  be  4800 
oz.,  valued  at  $156,960,  is  produced  from  imported  crude 
platinum,  the  largest  part  of  which  comes  from  Colombia 


and  Russia.  The  total  output  of  refined  platitmm  in  the 
United  States,  of  both  domestic  and  foreign  origin,  was 
about  5573  fine  ounces,  valued  at  $182,237. 

*  *     * 

Philadelphia  Section,  I.  E.  S. — At  a  meeting  of  the 
Philadelphia  Section  of  the  Illuminating  Engineering  So- 
ciety held  on  Dec.  15  a  paper  on  institutional  lighting  was 
presented  by  Dr.  W.  M.  L.  Coplin,  medical  director  of  the 
Jefferson  Hospital  and  professor  of  pathology,  Jefferson 
Medical  College.  The  author  has  made  a  thorough  study 
of  the  probleni  of  correct  and  efficient  illumination,  espe- 
cially of  wards  and  operating  rooms  in  hospitals,  both  here 
and  abroad,  and  a  great  many  new  ideas  in  regard  to  what 
is  required  in  hospital  lighting  were  obtained  from  him. 
The  paper  was  discussed  by  Dr.  William  Spitzka,  Professor 
Hoadley,  of  Swarthmore  College,  and  Messrs.  C.  B.  Regar, 
C.  O.  Bond,  F.  N.  Morton  and  G.  B.  Muth.  The  attend- 
ance totaled  139  members  and  guests. 

*  *     * 

Tests  of  a  Suction  Gas  Producer. — Bulletin  No.  50  of 
the  engineering  experiment  station  of  the  University  of 
Illinois  gives  the  results  of  twenty-five  tests  made  on  a 
small  suction  gas  producer  for  the  purpose  of  obtaining 
data  on  the  efficiency,  reliability  and  operation  of  suction 
producers  of  small  size  using  anthracite  as  a  fuel.  The 
theory  of  gas  producers  is  discussed  at  some  length.  The 
conclusion  is  reached  that  a  producer  of  the  above  type  is 
a  practical  piece  of  apparatus  for  a  class  of  work  not  re- 
quiring close  regulation ;  also  that  the  percentage  of  CO,  in 
the  gas  can  vary  within  wide  limits  without  affecting  the 
efficiency  of  operation.  A  very  complete  set  of  forms  for 
reporting  tests  has  been  drawn  up,  and  the  formulas  for 
calculating  the  trials  have  been  deduced. 

*  *     * 

Philadelphia  Electric  Company  Section.  N.  E.  L.  A. 
— At  the  meeting  of  the  Philadelphia.  Electric  Company 
Section  of  the  N.  E.  L.  A.  Dec.  18  Mr.  A.  H.  Armstrong, 
of  the  General  Electric  Company,  gave  an  interesting  talk 
on  "The  Coming  of  the  Electric  Locomotive."  During 
the  month  the  commercial  and  meter  department  branches 
held  meetings,  the  former  being  addressed  by  Mr.  C.  J. 
Russell,  who  spoke  on  "Corporations,"  and  the  latter  being 
addressed  by  Mr.  E.  L.  Kyle,  who  read  a  paper  on  the 
"errometer."  The  instrument  is  essentially  of  the  high- 
speed, motor-driven  recording  type,  having  a  multiplicity 
of  siphon  pens  operated  by  electromagnets,  and  is  used  for 
determining  the  accuracy  of  the  various  methods  of  meter 
testing.  It  was  constructed  by  the  meter  department  of  the 
Philadelphia  Electric  Cnmpany. 

*  *     * 

Panam.a.  Canal  Drydock  to  Be  Electrically  Operated. 
— Plans  for  the  completed  Panama  Canal  include  a  large 
graving  dock,  or  drydock,  which  will  be  located  at  Balboa, 
at  the  Pacific  entrance  to  the  canal.  The  design  of  the  dock 
has  been  placed  under  the  immediate  charge  of  Canal  Com- 
missioner H.  H.  Rousseau,  civil  engineer.  U.  S.  N.,  who 
has  recommended  a  dock  with  a  length  sufficient  to  receive 
vessels  1000  ft.  in  length,  with  a  clear  width  at  the  entrance 
of  not  less  than  no  ft.  and  a  depth  of  39  ft.  over  the  sill. 
as  compared  with  mean  sea  level.  Miter  gates  of  design 
similar  to  the  miter  gates  of  the  Panama  Canal  locks  are 
recommended  for  the  drydock.  These  gates  will  be  operated 
by  electric  motors.  Along  each  side  of  the  dock  will  be 
tracks  for  a  40-ton  locomotive  crane,  and  the  dock  will  be 
provided  with  the  usual  capstans,  electrically  operated.  The 
pumping  plant  will  consist  of  not  less  than  three  vertical 
centrifugal  pumps  of  large  size  and  two  small  drainage 
pumps.  These  will  be  driven  by  electric  motors,  and  energy 
will  be  obtained,  no  doubt,  from  the  hydroelectric  plant  at 
Gatim.  Repair  shops  equipped  with  electrically  operated 
machine  tools  will  be  placed  alongside  the  drydock. 
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HYDROELECTRIC  ENERGY  FOR  IRRIGATION. 

Minidoka     Idaho)   Federal  Project,  Utilizing  10,000-hp 
for  Electric  Pumping. 


Water  for  Irrigating  48,000  Acres  Lifted  66  ft.     Detailed  Cost 
of  Construction  and  Operation  of  Generating  Plant,  Trans- 
mission Lines  and  Pumping  Stations     Energy  Sold  for 
Heating  at  0.14  Cent  per  Kw-hour  and  for  Light- 
ing  at  7   Cents   per   Kw-hour. 


THE  development  of  irrigation   in   Idaho  has  reached 
a    state    .such    tliat   the    desirable    lands    which    can 
economically  be  reached  by  gravity  ditches  are  now 
nearly  all  covered.     In  many  cases,  too,  the  upper  benches, 
when  watered,  are  even  more  valuable  from  an  agricultural 
standpoint  than  the  lower  gravity  lands. 

On  the   Minidoka  Project  in   southern   Idaho  the  United 


l."<l^cr^  approximately  10,000  acres  and  holds  53,500  acre-ft. 
About  Joo  miles  further  up  the  river  is  the  Jackson  Lake 
■■torage  reservoir,  the  water  from  which  is  used  during  the 
low  stage  of  the  river. 

At  the  diversion  dam  is  located  the  hydroelectric  plant 
which  supplies  the  power  required  for  pumping  and  for 
other  purposes  about  the  project.  The  development  uses 
just  about  the  niininnmi  flow  of  the  river,  to  which  there  are 
prior  claims  below,  so  that  the  water  must  be  allowed  to 
pass  downstream. 

The  power  house  is  a  reinforced-concrete  structure  with 
steel  roof  trusses  and  purlins  covered  by  matched  lumber 
and  galvanized  corrugated  iron.  It  measures  149  ft.  long 
by  50  ft.  wide  and  90  ft.  high  from  the  bottom  of  the  tail- 
race  to  the  peak  of  the  roof.  It  contains  five  main  generator 
units  of  the  vertical  type,  each  of  jooo-hp  rated  capacity, 
and  operating  under  heads  of  46  ft.  from  forebay  to  tail- 
race.     There  are  also  two   l8o-hp  turbine-driven   exciters. 

I-.ach  main  unit  con'^i>ls  of  a  single  Francis  runner,  54  in. 


States  Reclamation  Service  has  in  operation  the  largest 
pumping  system  that  has  been  undertaken.  Here  water  is 
pumped  for  approximately  48,000  acres,  the  average  lift  be- 
ing 66  ft.  Mr.  Barry  Dibble,  electrical  engineer,  United 
States  Reclamation  Service,  in  charge  of  the  Minidoka 
power  and  pumping  system,  presented  a  paper  describing 
the  electrical  equipment  of  the  completed  project  before  the 
Idaho  Society  of  Engineers  at  Boise,  Nov.  25,  from  which 
address  the  present  account  is  abstracted. 

POWER  PLANT  AT  MINTDDKA. 

The  Minidoka  Project,  as  a  whole,  takes  water  from  the 
Snake  River  at  the  diversion  dam  near  Minidoka.  This 
dam  is  about  50  ft.  in  height  and  forms  a  backwater  known 
as  Lake  Walcott,  which  at  the  level  of  the  spillway  crest 


in  diameter,  operating  at  200  r.p.iii..  direct-connected  to  a 
1400-kva,  three-phase,  2200-volt  generator.  The  weight 
of  the  rotating  parts  is  supported  from  a  thrust  bearing 
mounted  above  the  generator  and  consisting  of  two  cast- 
iron  disks  in  a  water-cooled  oil  bath,  the  oil  being  circulated 
by  vanes  cut  on  the  rotating   face. 

Each  generator  is  directly  connected  to  a  three-phase 
air-blast  transformer  which  has  a  step-up  ratio  of  2300 
volts  to  33,000  volts.  The  33.000-volt  side  of  the  trans- 
former is  star-connected,  its  neutral  point  being  grounded. 
There  are  no  2200-volt  power-house  buses,  each  turbine  with 
its  generator  and  transformer  operating  as  an  independent 
unit,  while  all  switching  is  done  from  the  33,000-volt  side. 
Here  each  transformer  feeds  out  through  disconnecting  and 
oil  switches  to  one  of  two  sets  of  busbars.     Either  bus  can 
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he  connected,  through  disconnecting  and  oil  switches,  to 
either  one  of  the  two  outgoing  transmission  lines.  At  the 
power  plant  each  transmission  line  is  provided  with  a  bank 


Fig.    2 — Map    of    Minidoka    Project,     Idaho. 

of  electrolytic  lightning  arresters  designed  for  19,000  volts 
from  line  to  ground. 

POWER    HOUSE.       CAPACITY,    1000    KW. 
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Hydraulic  machinery- 
Electric  machinery. 
Freight  and  hauling 
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Roads  and  telephone  lines . 
Camp  and  permanent  quartei 
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for  the  pumping  system.  One  line  extends  duwn  the  north 
side  of  the  river  and  furnishes  power  to  several  towns  on 
the  project.  The  second  line  has  been  built  direct  to  the 
pumping  stations,  a  distance  ot 
1 1  miles  across  country.  A  tie 
line  also  connects  the  first  line 
to  the  pumping  stations.  The 
ordinary  spans,  varying  from 
175  ft.  to  250  ft.,  are  carried 
on  wooden  poles,  and  at  the 
river  crossings  spans  varying 
from  700  ft.  to  1 100  ft.  are  sup- 
ported on  steel  towers.  The 
new  construction  is  borne  on 
heavy  poles  35  ft.  to  45  ft.  in 
length,  spaced  250  ft.  apart. 
Each  of  the  three  copper  con- 
ductors is  a  hard-drawn  three- 
strand  cable  equivalent  to  No.  5 
B.  &  S.  in  cross-section. 

Herewith  is  given  the  cost  of 
the  line  built  in  the  last  season 
direct  from  the  power  house  to 
the  second  pumping  station.  It 
crosses  the  river  just  below  the 
spillway,  on  five  steel  towers, 
49  to  57  ft.  high,  with  spans  of 
800  ft.  and  sag  allowances  of 
35  ft.  On  the  towers  seven- 
strand  copper  cable  is  used, 
equivalent  to  No,  2/0  in  cross- 
section.  The  towers  themselves  are  erected  on  concrete 
foundations  on  small  rock  islands.  The  locations  are  diffi- 
cult of  access  and  this  made  the  delivery  of  material  ex- 
pensive. The  rest  of  the  line  is  a  tangent  across  a  rolling 
country  for  a  distance  of  lOjS  miles  on  heavy  cedar  poles, 
as  described  above.  On  this  section  either  rock  or  hard  pan 
was   encountered   at   an  average  depth  of  2   ft.   below  the 


The  power  house  is  now  completed,  and  in  round  figures 
the  cost  of  the  plant  and  its  accessories  is  as  shown  above. 

TRANSMISSION   LINE   "b." 


TOWER-LINE  COST.  \    POLB-LINB  COST. 


5ur\'eys  and  location..  -  ,  $18 

Clearing  100-ft.  rightof-wa:.  

Pole  and  tower  line  complete,  ex^-ept 

conductors" 

Material 1 .035 

Freight  and  hauling 2S5 

Labor 803 

Conductors     (transmission     and     tele- 
phone) ; 

Material 610 

Freight  and  hauling.  .  83 

Labor 75 

Superintendence  and  cler;.  i  18 

Miscellaneous.  40 

Engineering 23 

Total $2,960 


$36 

«17S 
356 

2,070 

510 

1,606 

2,129 
1,333 

1,685 

1,220 
166 
ISO 

2.655 
557 
670 

36 
80 
46 

200 
397 
220 

$S,920 

$10,377 

Fig.   3 — Exciter   and   Alte 


•nator   Water 
Floor. 


TRAnSmSSION  LINES. 

The  transmission  system  consists  of  38.4  miles  of  33,000- 
volt  line.     Of  this  29.7  miles,  costing  $34,000,  is  required 


surface,  and  95  per  cent  of  the  holes  were  drilled  and  shot. 
The  pole  holes  alone  cost  on  the  average  $3  each. 

PUMPING  STATIONS 

There  are  three  pumping  stations,  the  first  located  at  the 
end  of  the  gravity  canal  and  lifting  the  water  to  the  first 
level,  the  second  about  1.75  miles  distant,  lifting  a  portion 
to  the  second  level,  and  the  third,  another  0.75  mile  distant. 
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raising  a  final  portion  to  the  third  level.  The  first  station 
lias  a  maximum  capacity  of  600  cu.  ft.  per  second  at  normal 
speed.  The  lift  at  this  station  and  at  each  of  the  others 
varies  from  30  ft.  to  31  ft.  The  stations  are  of  the  same 
general  design  and  a  description  of  the  first  will  in  general 
apply  to  all. 

The  buildings  are  of  reinforced  concrete  with  concrete 
roofs.    The  first  is  140  ft.  long  by  18  ft.  and  30  ft.  wide  and 


Fig.    4 — Switchboard    and    Lfghtning    Arrester. 

45  It.  high.  It  contains  four  pumping  units,  each  delivering 
[25  cu.  ft.  per  second,  and  one  delivering  75  cu.  ft.  per  sec- 
ond. Each  pump  is  located  in  an  independent  concrete 
chamber  17  ft.  x  16  ft.,  protected  by  steel  trash  racks  and 
steel  gages.  The  pumps  are  of  the  vertical-shaft  type  and 
have  both  top  and  bottom  suction.  The  impellers  are  44  in. 
in  diameter  and  run  at  300  r.p.m.  When  starting  a  unit  the 
pit  gates  are  lowered  and  the  pit  is  pumped  out,  thus  re- 
ducing the  power  required  from  the  motors.  When  operat- 
ing the  pump  is  submerged  in  the  water.  The  discharge  is 
controlled  by  a  cylinder  gate  between  the  impeller  and  dif- 
fusion vanes,  the  pumps  discharging  through  a  tapered  cast- 
ing into  a  reinforced-concrete  pressure  pipe  5  ft.  6  in.  in 
diameter.  At  the  discharge  end  each  pipe  is  closed  by  a 
steel-plate  flap  valve,  which  floats  on  the  water  when  the 
pump  is  operating. 

Each  pump  is  driven  by  a  6oo-hp.  three-phase  synchronous 
motor,  wound  for  2200  volts  and  provided  with  auxiliary 
squirrel-cage  windings  to  increase  its  starting  torque.  At 
starting  600  volts  is  applied  to  the  motor  armature,  with 
the  field  coils  short-circuited.  The  motor  is  brought  up  in 
this  way  to  nearly  synchronous  speed  as  an  induction  motor, 
and  then  the  field  switch  is  closed  and  the  motor  is  auto- 
matically synchronized  at  low  voltage.  It  is  then  thrown  nn 
to  the  2200-volt  buses. 

Originally  a  small  pump  delivering  i  cu.  ft.  per  second 
was  provided  for  emptying  the  pump  pits.  This  pump  took 
forty  minutes  to  empty  one  pit,  interposing  at  least  this  in- 
terval between  starting  successive  pumps.  To  get  the  pumps 
back  on  to  the  line  in  rapid  succession,  a  discharge  pipe 
with  a  valve  has  been  fitted  to  the  manhole  of  each  pump, 
the  pump  being  thus  made  to  clear  its  own  pit.  Before  a 
unit  is  started  this  i8-in.  valve  is  opened.  Then  the  unit  is 
started  as  before  and  the  pit  is  pumped  out  while  the  pump 
is  running  at  slow  speed.  As  soon  as  the  water  level  has 
fallen  the  pump  speeds  up  and  can  be  synchronized.  As  the 
result  it  now  takes  only  two  minutes  from  the  time  the 
pump  is  started  until  it  can  be  thrown  on  to  the  line,  ready 
tor  raising  the  pit  gates  and  beginning  pumping.  The 
actual  interval  between  starting  successive  pumps  is  about 
ten  minutes,  with  one  operator  to  perform  all  the  work. 

The  30,000-volt  transmission  lines  enter  the  pumping  sta- 
tion   through    disconnecting    switches,    to    a    single    set    of 


.io.Doo-volt  busbars.  From  this  bus  disconnecting  and  oil 
switches  lead  to  five  500-kw  air-blast  step- down  trans- 
formers feeding  a  common  2200-volt  bus. 

The  second  pumping  station  contains  four  pumps,  each 
rated  at  125  cu.  ft.  per  second.  Here  the  transformers  for 
the  third  station  are  also  installed,  together  with  the  shop 
iquipment  for  all  the  stations  and  the  principal  camp  for 
the  operators.  At  the  third  lift  are  two  125-second-ft.  and 
i>ne  75-second-ft.  pumping  units.  At  present  the  last  pump 
in  each  station  is  being  installed. 

rile  final  total  pumping-station  costs  will  be  about  as 
follows: 

PUMPING  STATIONS. 


Number  1 

Number  2. 

Number  3 

$5,300 
40,000 
23,000 
42,800 
9,600 

14,600 
11,000 
3,000 
7,000 

$2,000 

Hydraulic  machinery.                                  27.200 

16.200 

Erection IS,  800 

Camp  and  permanent  quarters.                     4,000 

EnRincerinK  and  inciientals 5,000 

.■\dmmistration  charges,  etc 8 ,  500 

9,300 

500 

2,000 

5,500 

Total $152,600 

Capacity— cubic  feet  per  second.,    .i           575 

Cost  per  second-foot  capacity $265 .  40 

Pressure  pipes,  including  adminis- 
tration charges $21 ,400 

Total  length  of  pressure  pipes — feet            849 

Cost  per  foot '       $23 .90 

Cost  per  second-foot  of  capacity,  in-  i 

$156,300 

500 
$312.60 

$16,500 
540 

$30.30 

$346.00 

$77,800 

325 
$239.40 

$20,200 
825 

$24.50 

$301  00 

craye.  S.I  18.00. 

OPERATION  OF  THE  SYSTEM 

In  testing  the  waterwheels  at  the  plant  the  size  and  the 
water  necessary  to  operate  them  made  it  impracticable  to 
measure  the  flow  in  the  ordinary  way.  A  frame  flume 
40  ft.  long  with  a  submerged  cross-section  of  120  sq.  ft.  was 
accordingly  constructed,  floated  in  front  of  the  trash  racks, 
and  loaded  with  anchors  to  hold  it  in  place.  The  water 
flowing  through  the  flume  was  then  measured  with  current 
meters,  the  quantities  varying  from  250  cu.  ft.  to  507  cu.  ft. 
per  second. 

The  operation  of  the  entire  system  lias  been  very  satis- 
factory. There  have,  of  course,  been  minor  troubles  to  be 
eliminated,  but  these  are  gradually  being  disposed  of,  and 
each  year  shows  more  satisfactory  results  than  the  previous 
one.  The  load  has  been  increasing  very  rapidly.  When  it 
was  determined  to  install  the  final  pumping  units  in  each  of 
the  pumping  stations  it  was  intended  that  this  should  he 
reserve  capacity,     ft  is  now  thought,  however,  that  all  the 


units  will  be  required  during  the  height  of  the  irrigation 
period,  at  least  until  the  settlers  learn  to  use  the  water 
economically. 

The  accompanying  curves.  Fig.  7,  show  in  a  general  way 
the  distribution  of  the  load  throughout  the  year.  During 
the  period  of  heavy  load  the  daily  average  practically 
equals  the  maximum,  resulting  in  a  yearly  load-factor  of 
3;  per  cent.    Besides  the  pumping  load,  electrical  energy  is 
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furnished  to  several  towns  on  the  project.    Of  course  these      sidering  that  their  work  is  on  an  eight-hour  basis,  but  in 


are  small  as  yet,  but  their  motor-service  demand  is  rapidly 
increasing,  and  low  rates  are  made  to  encourage  tiiis  busi- 
ness. The  retail  electrical  heating  business  in  particular 
is  given  the  very  low  flat  rate  of  $1  per  month  for  each  kilo- 


EFFICIENCY   OF  APPARATUS. 


'  Net  Efficiency 
Full-Load  ;  from  Water  Be- 
Efficiencies.  hind  the  Dam. 

per  Cent.  per  Cent. 


Turbines.. 
Generators 
Step-up  translormcrs 

Transniisiion  line 

Step-down  transformers.. 

Motors 

Pumps. .  - 


81. S 

81.. i 

96.0 

78.2 

98.4 

77.0 

90.0 

69.3 

98.0 

67.9 

<)4.0 

63.8 

7?    = 

46,3 

watt  of  connected  capacity.  If  used  cuntinuuusly  this  is 
equivalent  to  0.14  cent  per  kw-hour.  Lighting  is  given  a 
rate  of  7  cents  per  kw-hour,  with  a  further  reduction  for 
consumption  over  25  kw-hours  per  month.  In  the  one  year 
since  this  commercial  business  was  begun  the  gross  annual 
income  has  been  increased  to  $12  per  inhabitant,  in  spite  of 
the  low  rates  charged,  and  the  future  is  very  encouraging. 
The  plant  is  kept  in  operation  all  winter  for  this  load. 

In  figuring  the  annual  cost  of  operation  to  be  charged  to 
the  pumping  system  this  commercial  service  is  allowed  for. 
It  is  apparent,  however,  that  there  would  be  considerable 
expense  to  maintain  the  station,  requiring  a  watchman  and 
repair  crew,  even  though  the  plant  were  not  operated  during 
the  winter.  Therefore,  one-half  of  the  winter  operating 
cost  is  T barged  to  the  pumping  system.  At  all  the  stations 
and  on  the  transmission  line  operation  is  carried  on  at  high 
pressure  during  the  summer,  with  the  expectation  of  thor- 
ougiily  overhauling  all  the  equipment  between  seasons.  This 
makes  it  possible  to  cut  down  the  operating  force  to  a 
minimum,  besides  keeping  a  considerable  portion  of  this 
force  busy  the  year  round,  with  obvious  advantages  to  the 
organization. 

.\t  the  station  the  regular  operating  crew  consists  of  two 
men,  one  in  general  charge  of  the  power  station  operating 
the  switchboard,  and  a  helper  to  take  care  of  the  machinery 
and  watch  the  bearings.  A  foreman  is  in  charge  of  the 
operation  of  the  power  house.    On  the  transmission  line  one 


return  they  are  expected  to  give  more  than  usual  attention 
to  the  work  and  to  keep  the  stations  in  first-class  condition. 

tJNIT  COSTS  OF  OPERATION. 

Cost  of  operation  depends  on  many  conditions.    The  cost 
at  Minidoka  during  the  past  year  has  been  very  low,  but  it 


man  is  able  properly  to  patrol  the  entire  system  and  do  other 
work  besides.  During  the  pumping  season  all  the  transmis- 
sion lines  are  patrolled  twice  a  week.  At  each  pumping  sta- 
tion there  is  one  man  on  each  eight-hour  shift,  making  nine 
regular  operators.  These  men  are  under  a  foreman,  who 
has  a  helper  to  use  on  miscellaneous  work  around  the  sta- 
tions.    The  men  are  paid  comparatively  high  wages,  con- 
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Fig.    7 — Yearly    Curves    of    Station    Demand    and    Water    Pumped. 

might  be  increased  at  any  time  by  a  serious  accident  to  an 
important  piece  of  machinery.  It  is  here  that  intelligent  and 
alert  operators  can  make  themselves  worth  a  good  salary  by 
catching  the  troubles  before  they  develop  to  a  serious 
extent. 

The  depreciation  of  equipment  is  an  important  item, 
although  often  overlooked.  In  the  following  table  a  rate  of 
depreciation  of  5  per  cent  per  annum  has  been  applied  to 
the  stations  and  10  per  cent  to  the  transmission  lines.  No 
interest  is  included,  as  the  money  for  the  work  comes  from 
the  reclamation  fund,  which  is  practically  loaned  to  the 
settlers  without  interest.  In  the  table  allowance  for  repairs, 
etc.,  has  been  increased  over  that  so  far  needed,  as  this  item 
will  undoubtedly  increase  with  time.  It  is  not  intended  to 
include  the  item  of  depreciation  in  the  annual  charge  made 

OPERATION      AND      MAINTENANCE      OF      POWER      AND     PUMPING 
SYSTEMS. 


Operations 

Labor 

Supplies 

Repairs* 

Labor 

Supplies  and  material. . 


Superintendence,  clerical, 
camp,  etc . 

General  expense  and  admin- 
istration   


Total  operating  expense. . 


Annual  cost  per  acre,  inc 
ing  depreciation 

Operating  expense  per  acre 
(48.000  acres) 


1.700 
4S0 


$0,660 
0.208 


STATIONS. 


Line.     No.  1.   |  No.  2. 


SI, 750    $3,850 


$0,108 
0.037 


$3,280!$22.73O 


7,800    3,900    44,400 


$11,450!$U, 650  $7, 180  $67,130 

i 
$0,239    $0.243, $0.1 50    $1.40 

0.081   0.0811  0.068   0.475 


against  the  settlers.  However,  this  item  will  have  to  be  met 
as  time  goes  on  and  the  machinery  wears  out.  This  can  be 
done  by  paying  for  replacements  as  they  are  needed,  and  in 
the  meantime  the  settlers  will  have  the  use  of  their  money, 
which  is  worth  lo  to  12  per  cent  interest,  whereas  if  the 
government  collected  a  depreciation  fund  it  would  have  to 
hold  it  without  interest. 


December  3c,  igii. 
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During  the  season  of  1911  114.000  acre-ft.  of  water  were 
pumped  to  the  average  height  of  66  ft.,  equivalent  to  7,560,- 

000  acre-ft.  lilted  through  i  ft.  The  operating  cost  for 
this  pumping  was  about  $0,003  per  acre-ft.  lifted  through 

1  ft.,  and  the  depreciation  amounted  to  $0,006.  Next  year 
more  water  will  be  pumped  at  practically  the  same  total 
cost,  and  therefore  the  unit  cost  will  be  reduced. 

SU.MM.\RY    OF     IXSTAl.L.XTION     COSTS. 


Power  house  and  accessories 

Transmission  line 

Pumping  stations  with  pressure  pipos 


Total  investment  on  power  system 
n vestment  per  acre  (48,000  acres*. 


$433,300 
34.000 
444.800 

S9I2.100 

siq.oo 


SUMMARY   OF   ANNLAL   CHARGES 


Ope  rati 
Deprec 


Total 
Per  acre 


A  total  of  14,000,000  kw-hours  was  delivered  to  the  pump- 
ing Stations  during  the  year  at  a  cost  of  $37,000,  including 
depreciation,  or  $0.0026  per  kw-hour.  If.  as  would  be  neces- 
sary in  the  case  of  a  commercial  company,  interest,  taxes, 
etc..  amounting  to,  say,  10  per  cent  on  the  investment  in  the 
power  house  and  transmission  line,  w-ere  added,  the  cost 
would  have  been  perhaps  $0,006  per  kw-hour. 


INDUCTION  MOTOR  DESIGN  CONSTANTS. 


A    Simplified  Algebraic  Expression  of    Theoretical  Re- 
lations  and  Empirical  Constants  Applicable    in 
Designing  Standard  Induction    Motors. 

By  a.  Miller  Gray. 

IX  what  follows  there  will  be  described  a  method  whereby 
the   principal   dimensions   of   an   induction  motor,  and 
also  its  characteristics,  may  be  determined  with  a  mini- 
mum amount  of  labor.    The  method  should  be  of  interest  to 
designers  in  general  and  particularly  useful  to  estimating 
engineers  on   induction-motor  work. 

The  fundamental  formula  used  in  the  design  of  electrical 
machinery  is  that  which  connects  the  output  with  the 
diameter  and  length  of  the  machine,  namely, 

^  ^  r.p.m.XD'L  ^'-' 

where  C  is  called  the  output  factor. 
This  formula  is  derived  as  follows: 
E  =  2.22  t,Z<I>/  10"* 
hp  =  iiEI  (cos  0)  71  =  n  (2.22/?,Z*/  10"')  /  (cos  0;  t, 

=  n  X  2.22  k.ZBrL  ''■''•'"■  ^^   10-^  /  (cos  0)  T, 
'  120 

from  which 

''L  n'  r  =  B  X  q  X  2.36  X  10"  cos  0  X  T,  =  C  (2) 

r.p.m.  X  iJ'E 

In  the  above  equations  and  in  those  developed  below  the 
svmbols  have  the  following  significance: 

*    ,. 
B  =  average  flux  density  in  the  air-gap  =  -j-  lines  per 

square  inch. 

D  =  rotor  diameter  in  inches. 
E  =  effective  emf  per  phase  in  volts. 
hp  =  horse-power  output. 
/  =  full  load  current  in  amperes. 
lo  =  magnetizing  current  in  .imperes. 


/n  =  ideal  short-circuit  current  (see  Fig.  7)  in  amperes. 
L  =  length   of   gross   Mator   iron    parallel   to   shaft    in 
inches. 

1  ,   ■  /  X  1 20 

»•./). MI.  =  synchronous  speed  in  r.p.m.  = 

/■ 
/    =  peripheral   velocity  of  rotor  in    looos  of   feet  per 

minute. 
Z  =  conductors  in  series  per  phase. 
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Fig.     1 — Efficiency,     Power- Factor    and    Speed. 

a  =  conductors  per  phase  per  pole. 
b  =  conductors  per  slot. 
At,  =  distribution     factor  =  0.96    for    three-phase    and 

0.91   for  two-phase. 
If  =  length  of  end  connections  in  inches    (see  Fig.  3). 
n  =  number  of  phases. 
p  =  number  of  poles. 

nZI 


tD 


q  =  ampere  conductors  per  inch  = 

s  =  slots  per  phase  per  pole, 
.r  =  reactance  of  windings  per  phase  in  ohms. 
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Fig.  2 — Product  of  Ampere  Conductors  pep  Inch  and  Flux   Density. 

3  =  gap  length  in   inches  =  difference  between   stater 

and  rotor  radii. 
*  =  magnetic  flux  per  pole. 
(J)^  =  leakage  lines  per  amp-conductur  ]>ir  inch  of  end 

connections. 
<!>,  =  leakage  line.':  per  amp-conductor  per  inch  of  slot 
length. 
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■  =  pole-pitcli  in  inches 


7 


=  cycles  per  second. 
I,  =  efficiency, 
cos  fc>  =  power-factor. 

It  is  usual  in  direct-current  machines  and  in  alternators 
to  plot  C.  the  output  factor,  on  a  horse-power  basis.  This 
IS  not  satisfactory  in  the  case  of  induction  motors,  because 


Fig. 


of    One    Phase    of    a    Three-Phase    Machine. 


while  (BX9)  *nd  "H  have  definite  relations  to  the  horse- 
power, the  power-factor,  cos  0,  depends  both  on  the  horse- 
power and  the  speed,  being  high  for  high-speed  machines 
and  low  for  low-speed  machines  of  the  same  horse-power 
output. 

Fig.  I  shows  the  values  of  power-factor  and  efficiency 
which  may  be  expected  from  a  line  of  60-cycle  squirrel- 
cage  motors  with  open-slot  staters.  Ft  will  be  noticed  that 
there  are  two  power-factor  curves  a  and  b ;  these  correspond 
to  the  speed  curves  a  and  b.  Motors  above  a  in  speed  are 
high-speed  motors,  those  below  b  are  low-speed  motors. 
The  power-iactor  does  not  increase  very  rapidly  for  speeds 
above  those  of  line  a,  but  it  drops  very  rapidly  for  speeds 
below  b.  The  efficiency  is  practically  independent  of  the 
fpeed.' 

Hence  for  induction  motors  instead  of  plotting  C,  the 
output- factor,  against  horse-power  it  will  be  found  more 
satisfactory  to  plot  (B  X  9)  to  horse-power  abscissas. 
This  is  done  in  Fig.  2  for  a  line  of  60-cycle  motors. 

Then  from  formula  2 : 

~  2j6r.p.m.        {BXq)^  co^QX-r;  ^^"^ 

The  necessary  information  for  the  above  equation  is  taken 
from  Figs.  I  and  2. 

The  magnetizing  current  of  an  induction  motor  is  obtained 
from 


/« 


*  X  5  X  ^.  X  ^3 

tL  X  0.91  X  '""^. 

A  here  k^  is  a  fringing  constant  used  when  the  slots  are  open, 
in  which  case  the  air-gap  area  is  not  tL,  but  rL-^fe.; 
for  open  slots  on  the  stator  with  closed  slots  on  the  rotor 
k,=  1.5  approximately. 

kj  is  a  constant  to  allow  for  the  exciting  current  neces- 
sary to  send  the  flux  through  the  iron  part  of  the  mag- 
netic circuit;  it  is  almost  constant  for  all  sizes  of  motors, 
because,  while,  the  gap  is  larger  in  machines  of  large 
diameter,  yet  in  these  same  machines  the  teeth  are  long, 
k,  =  1.2  approximately. 

k^  =  0.96  for  three-phase  machines  and  0.9  for  two- 
phase  machines.^     Thus  for  three-phase  machines 

-^A=2.o5X-|xf  (3) 

The  Value  of  0,  the  Air-Gap  Length.— There  have  been 
a  number  of  formulas  proposed  for  finding  the  length  of. 
air-gap  of  the  form  Z  =  m  +  cD,  where  m  and  c  are  con- 
stants. These  were  satisfactory  when  machines  of  large 
diameters  and  short  lengths  were  popular  and  before  much 
experience  had  been  obtained  with  very  high-speed  motors 


*Goldschniidt,  Journal   of 
neers,  January,   1908. 
^McCormick,  Tratts.  A.  I. 


the    (British)    Institution    of    Electrical    Engi- 
K.   E.,   May,   1906. 


for  direct  connection  to  centrifugal  pumps,  etc.  It  will 
be  found  that  the  air-gap  increases  with  the  diameter,  with 
the  length  and  with  the  peripheral  speed.     That  is, 

s  =  f  +  gD  +  hL  +  kV.  (4) 

where  /  =  0.005,  i'  =  0-00035,  h  =  0.001  and  k  =  0.003. 
These  values  give  the  smallest  air-gap  that  will  be  satisfac- 
tory  mechanically. 

The  ideal  short-circuit  current  /u  of  an  induction  motor 
is  determined  as  follows  : 

Fig.  3  shows  the  winding  of  one  phase  of  a  three-phase 
machine  covering  a  distance  of  two  poles;  the  winding  is 
a  double-layer  one. 

^f  =  the  leakage  flux  per  amp-conductor  per  inch  of 
free  length  of  end  connections,  considering  these  as  a  belt. 

$<;  =  the  total  flu.x  threading  the  coils  due  to  the  current 
in  the  end  connections 

*e  =  ^*/X2/,X/ 
2 

SO  that  the  coefficient  of  self-induction  of  the  end  connec- 
Xs/r.  and  the  reactance  per  phase  of 


(i)- 


winding  due  to  the  end  connections  =  2  iifa' 


0')' 


*,  =  the  lines  per  amp-conductor  per  inch  of  embedded 
length;  this  includes  the  stator  slot,  the  rotor  slot,  and  zig- 
zag leakage.' 

The  tlux  linking  the  conductors  in  one  slot  =  ^JblL. 
coefficient  of  self-induction  of  conductors  in  one  slot 
=  6"<I>,L,  reactance  per  phase  due  to  the  slot  part  of  the 
winding  =  2  Tzfb^^^L  X  •f/'.    and    total    reactance    per    phase 


=  2  Tzf-p-n  ^^^„^   '^  2pn  ) 


(5) 


Now 


Slip 


is  approximately  constant  for  a  given  diameter 


of  machine  because  if  the  slots  were  made  double  the  origi- 
nal width  so  that  $j  would  have  one-half  its  original  value. 
yet  on  the  same  diameter  there  would  be  room  for  only  one- 
half  the  initial  number  of  slots. 

It  is  advisable  at  this  point  to  show  the  fallacy  of  the 
statement  which  is  often  made  that  increasing  the  number 
of  slots,  say,  20  per  cent  decreases  the  reactance  20  per 
cent.  For  a  given  voltage  and  magnetic  flux  the  number 
of  conductors  per  phase  per  pole  =  a  is  unchanged,  so  that 
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if  s  =  the  slots  per  phase  per  pole  be  increased  20  per  cent 
b  =  the  conductors  per  slot  will  be  decreased  20  per  cent, 
4>,  =  the  lines  per  amp-conductor  per  inch  will  be  increased 
20  per  cent  because  the  slot  is  now  20  per  cent  narrower. 
The  reactance  per  slot  is  proportional  to  6**„  and  hence 
is  decreased  20  per  cent,  but  the  number  of  slots  per  phase 

'Adams,   Trans.   .\.  I.    E.    E.,  June.    190S. 
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per  pole  is  increased  20  per  cent;  since  the  windings  in 
these  slots  are  in  series  the  reactance  of  the  whole  wind- 
ing is  unchanged.  As  a  matter  of  fact,  >l>,  contains  the 
zig-zag  leakage  which  is  proporiional  t,.  tlip  width  of  the 


hy  the  heating  of  the  machine  to  about  80,000  lines  per 
square  inch  for  6o-cycle  machines  and  105,000  lines  for  25- 
cycle  machines.  The  ratio  of  slot-width  to  tooth-width  in 
the  stator  is  appro.\imateiy  i  to  i.i,  being  slightly  greater  lor 
machines  of  small  diameter  and  slightly  smaller  for  ma- 
chines of  large  diameter.     The  average  gap  density  =  the 


» —  ^^ ■ 


5  10  15  iO 

Pole  Pitcli 
Fig.    5 — Variation    of    C,   with    Pole    Pitch. 

tooth,  and  hence  decreases  as  the  number  of  teeth  is  in- 
creased, but  for  machines  with  open-slot  stators  this  zig- 
zag leakage  flux  is  only  about  one-fourth  of  *,. 

•!> 
In   Fig.  4      '      is  plotted  against   the  diameter  and   in 
snf} 

Fig.  5     U    is  plotted  against  the  pole  pitch  from  the  results 

of  tests  on  three-phase,  6o-cycle  machines. 

With  two-phase  windings  the  length  of  path  around  the 
belt  of  conductors  of  one  phase  is  approximately  50  per 
cent  greater  than  for  three-phase  machines  of  the  same 
pole  pitch,  and  hence  */   is  reduced  50  per  cent,  and  the 

ratio   —  is  independent  of  the  number  of  phases — that  is, 

M 

Fig.   5  may  be  used   for  both  two-phase  and   three-phase 
windings. 
Now 
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Fig.  6 — Ampere  Conductors  per  Inch. 


maximum   tooth   density  X  ^;r  X 


and     hence     has     a 


value  of  about  22,000  lines  for  6o-cycle  and  29,000  lines  per 
square  inch  for  25-cycle  machines.  Since  the  magnetizing 
current  is  directly  proportional  to  B  it  is  sometimes  neces- 
sary to  use  lower  values  of  B  than  the  above  in  order  to 
keep  the  magnetizing  current  low.  Twenty-five-cycle 
motors  can  have  higher  gap  densities  than  60-cycle  motors 
because,  for  the  same  diameter  and  speed,  the  pole-pitch 

and  therefore  the  ratio  -r-  is  larger  for  25-cycle  than  for 


60 


lo 


■cycle  motors,  and  so  the  ratio         is  smaller. 


when  C,  =-—  (see  Fig.  s). 


The  value  of  q  is  limited  by  heating.     Thus  in  a  motor 
whose  coils  have  an  area  of  M  circ.  mils  and  a  mean  turn 

of  /  inches  the  copper  loss  in  watts  is  =  —  X  w 
since  the  resistance  of  copper  =  i  ohm  per  circ.  mil-in 
Hence  =  watts  per  square    inch     radiating    surface 


M  per  ampere 

The  value  of  amp-conductors  per  inch  is  obtained  from 
Fig.  6.     It  is  plotted  against  horse-power  and  not  against 


Horse- 
power. 
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50 
SO 
50 

1.800 
1,800 
1,800 

60 
60 
60 

60 
60 
60 

1,330,000 
1,330.000 
1.330.000 

0.81 
0.81 
0.81 

1,100 
1,100 
1,100 

12 
14 
16 

7.6 
5.6 
4.3 

5.7         9.4 
6.6       11.0 
7.6   :    12.6 

0.034 
0.036 
0.038 

600 
600 
600 

22.200 
22,200 
22,200 

.215  +  . 147=. 362 
.195+. 221=. 416 
.18    +.31    =.49 

0.275 
0.25 
0.23 

8.6 
7.5 
6.3 

SO 
50 

SO 

900 
900 
900 

1.330.000 
1.330,000 
1,330.000 

0.79 
0.79 
0.79 

2,240 

2.240 

.    2,240 

16 
18i 
21 

8.7 
6.5 
5.0 

3.8        6.3 
4.4         7.3 
5.0        8.3 

0.031 
0.031 
0.032 

600 
600 
600 

22.200 
22,200 
22,200 

.18    +.051=. 231    1  0.37 
.163 +.075 -.238   I   0.32 
.15    +.  104-  .254      0.29 

6.7 

•    6.5 

6.1 

ooooc 

514 

514 
514 
514 
514 

60 
60 
60 
60 
60 

1.330.000 
1.330.000 
1,330,000 
1,330.000 
1,330.000 

0.74 
0.74 
0.74 
0.74 
0.74 

4,200 
4,200 
4,200 
4,200 
4,200 

23 
26 
29 
32 
35 

7.9 
6.2 
5.0 
4.1 
3.4 

3.1  5.2 
3.5    1      5.8 
3.9        6.5 

4.2  7.2 
4.7         7.9 

0.03 
0.031 
0.032 
0.033 
0.035 

600 
600 
600 
600 
600 

22.200 
22,200 
22,200 
22,200 
22,200 

+  +  +  +  + 

0.44 
0.40 
0.37 
0.35 
0.33 

5.3 
S.i 
5.2 
5.0 
4.7 

1.000 
1.000 

900 
900 
900 

60 
60 
60 

1,950,000 
1,950,000 
1,950.000 

0.86 
0.86 
0.86 

28,000 
28,000 
28,000 

32 
36 
40 

27.5   !   7.5   1    12.6 
21.7   i   8.5       14.1 
17.5   !   9.4  1    15.7 

0.066  1     800  1  24,400 
0.065         800   ;   24,400 
0.065    1      800   ;   24,400 

.112+.024-.136 
.102+. 033=. 135 
.095 +.042 -.137 

0.33 
0.29 
0.26 

9.4 
9.5 
9..! 

1,000 
1,000 
1,000 

240 
240 
240 

60 
60 
60 

1,950.000 
1,950.000 
1.950,000 

0.80 
0.80 
0.80 

113,000      100 
113,000       110 
113,000      120 

11.3   i  6.3   1    10.5 
9.3      6.9  1    11.5 
7.8       7.5   ;    12.6 

0.07           800  1   24,400  1    .051  +  .014- .065 
0.073         800      24.400       .049+ .018- .067 
0.077         800      24,400  \    .047+ .023- .070 

0.42 
0.40 
0.38 

Discussion  of  Equation  (3)  ond  (6).--Thc  average  flux 
density  in  the  air-gap  bears  a  definite  relation  to  the  maxi- 
mum flux  density  in  the  stator  tooth.    This  latter  ,s  limited 


speed  because,  for  a  given  horse-power,  if  the  speed  in  r.p.m. 
is  high  the  machine  is  small  in  diameter,  but  at  the  same 
time  the  peripheral  velocity  is  high    and    the    ventilation 
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good.  --  -  -,  -J  in  r.p.m.  is  low  the  diameter  is  large 
and  there  is  tree  access  to  the  air ;  moreover,  the  slots  are 
deep  to  allow  the  use  of  large  conductors. 

In  many  cases  a  lower  value  of  q  than  that  determined 
by  heating  from  Fig.  6  may  be  necessary  in  order  that  the 
short-circuit  current  and '  hence  the  permissible  overload 
may  be  sufficiently  large  (see  formula  6). 

Fig.  7  shows  the  simple  circle  diagram  for  a  reasonably 


Fig.    7 — Simple     Circle     Diagram. 


good  induction  motor.  It  has  a  full-load  power-factor  of 
90  per  cent,  a  starting  torque  1.5  times  full-load  torque, 
a  maximum  torque  2.9  times  full-load  torque  and  a  maxi- 
mum output  2.3  times  full-load  rating.  To  obtain  such 
characteristics  as  may  be  seen  from  the  diagram  the  mag- 
netizing current  should  not  exceed  33  per  cent  of  the  full- 
load  current  nor  should  the  short-circuit  current  be  less 
than  six  times  the  full-load  current. 

Examples  of  Application  of  the  Formulas. — Designs  for 
motors  of  the  following  ratings  are  worked  out  in  the 
accompanying  table: 

(a)  4  pole,      50  hp,  60  cycle,  1800  r.p.m. 

(b)  8  pole,       50  hp,  60  cycle,    900  r.p.iii. 

(c)  14  pole,       50  hp,  60  cycle,     514  r.p.m. 

(d)  8  pole,  1000  hp,  60  cycle,    900  r.p.m. 

(e)  30  pole,  1000  hp,  60  cycle,    240  r.p.m. 
The  order  of  calculation  is  as  follows; 

(i)  Find  S  X  9  from  Fig.  2. 

(2)  Find  cos  6X1^  from  Fig.  i. 

(3)  Find  D'L  from  formula  2  a. 

(4)  Take  different  trial  values  of  D  and  L. 

(5)  Find  the  peripheral  velocity  V,  and  also  the  pole 
pitch  T. 

(6)  Find  5  from  formula  4. 

(7)  Find  q  from  Fig.  6. 


(8)   Find    -'and    — ' 
Slip  2 » 


from  Figs.  4  and  5. 


Referring  to  the  results  which  are  shown  in  the  accom- 
panying table,  it  should  be  noted  that  the  smaller  the  diam- 
eter the  lower  the  peripheral  velocity  for  a  given  speed 
in  r.p.m.,  and  therefore  the  greater  the  heating  for  a  given 
value  of  q.  It  is  also  important  to  know  that  the  smaller 
the  diameter  of  the  machine  the  lower  the  cost  for  a  given 
value  of  D'L. 

Design  (a)  with  a  diameter  of  12  in.  would  probably 
get  hot  because,  owing  to  the  small  diameter,  it  would 
be  difficult  to  get  the  air  necessary  for  ventilation  in 
and  out  of  the  machine,  hence  a  diameter  of  about  14 
in.  would  probably  be  chosen  in  this  case,  and  as  the  mag- 
netizing current  is  only  25  per  cent  of  the  full-load  current 
the  air-gap  would  probably  be  increased  to  0.045  '".  and 
still  the  power-factor  would  be  high. 

Design  (b)  with  a  i6-in.  diameter  has  too  large  a  mag- 
netizing current  for  a  motor  of  this  speed  and  thus  would 
not  meet  the  power-factor  guarantees  demanded  by  the 
trade  for  a  motor  of  this  rating.  An  i8.s-in.  diameter 
machine  would  be  satisfactory  and  would  be  cheaper  than 
one  21  in.  in  diameter. 

Design  (c)  is  shown  with  five  different  values  of  D  and  L 
in  order  to  disprove  the  fallacy  that  the  greater  the  periph- 


eral speed  of  a  motor  the  better  are  the  cliaracteristics 
of  the  machine.  As  the  diameter  increases  the  effective 
length  of  the  machine  decreases,  but  at  the  same  time  the 
leakage  due  to  the  end  connections  increases.  Designs  (c) 
and  (c)  also  show  the  important  fact  that  low-speed  ma- 
chines cannot  be  made  to  have  the  same  characteristics  as 
high-speed  machines,  but  must  necessarily  have  lower 
power-factors  and  smaller  overload  ranges.  This  is  shown 
in  the  well-known  formula 

—  =  A' — developed  bv  Mr.  B.  A.  Behreiid,'  where  the 
/d  T  ■ 

value  of  K  can  be  fouml  from  formulas  3  and  6. 

*BeIirend,  "Tlie  Induction  Motor." 


OPERATION  OF  DETECTORS  IN  WIRELESS- 
TELEGRAPH  SERVICE. 

Sensitiveness  of   Wireless-Telegraph  Contact  Detectors 
as  a  Function  of  the  Contact  Pressure. 

By  L.  H.  Harris  and  John  L.  Hogan,  Jr. 

THE  results  of  two  independent  but  similar  investiga- 
tions which,  when  taken  together,  make  it  possible 
to  draw  a  new  distinction  between  two  classes  of 
wireless  detectors  should  be  of  especial  interest  at  the 
present  time.  Loose  contact  or  microphonic  detectors  were 
the  first  known  in  the  wireless  signaling  art,  and  until  the 
advent  of  the  "current-operated"  detector  were  used  ex- 
clusively. The  merits  of  this  latter  type  of  detectors,  which 
give  responses  in  proportion  to  the  total  energy  of  the  re- 
ceived signal,  were  recognized  at  once,  and  at  the  present 
time  one  class  of  detectors  of  this  type,  the  so-called 
"crystal   rectifiers."   is   receiving  much   attention. 

As  a  representative  of  the  self-restoring  microphonic 
detectors,  the  one  discovered  by  Hughes,'  consisting  of  a 
loose  joint  caused  by  a  bright  steel  needle  resting  lightly 
on  a  pencil  of  gas  carbon,  may  be  taken.  This  is  most 
effective  when  used  in  circuits  of  the  type  shown  in  Fig.  I, 
where  A  is  the  antenna,  B  and  C  the  primary  and  second- 
ary of  an  oscillation  transformer,  D  an  earth  connection, 
E  a  condenser,  F  the  detector,  G  a  head  telephone,  H  a 
potentiometer  and  /  a  cell  of  battery.  From  the  numerous 
"good"  or  firm-contact  detectors  there  may  be  chosen  as 
examples  those  consisting  respectively  of  a  joint  be- 
tween tellurium   and   aluminum,"  between   silicon   and   any 


Fig.    1 — Arrangement    of    Circuits    witli     l-iughes     Detector. 


ordinary    metal,'   and    between    the    minerals    zincite    and 
chalcopyrite.*     These  detectors  operate  well  in  the  circuit 

'See  the  description  of  Huglies'  1879-1886  work  in  the  London  Electri- 
cian of  May  5,  1899;  in  the  London  Electrical  Review  of  J>me  2,  1899, 
and  in  Appendix  D  of  J.  J.  Fahie's  "A  History  of  Wireless  Telegraphy," 
Dodd,  Mead  &  Company,  third  edition,   1902. 

•L.  W.  -Austin's  paper  in  the  Physical  Review,  1907,  page  508,  and 
Bulletin  of  Bureau  of  Standards,  Vol.  V,  No.  1,  April  27,  1908,  page  133. 

'United  States  Patent  No.  836,551,  G.  W.  Pickard;  application  filed 
Aug.    30,    1906;    patent   issued   Nov.    20,    1906. 

•United  States  Patent  No.  912.726,  G.  W.  Pickard;  application  filed 
Oct.   15,   1908;   patent  issued  Feb.    16,    1909. 
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shown  in  Fig.  i,  but  arc  very  nearly  of  the  same  eflfective- 
ness  in  that  of  Fig.  j,  where  no  battery  is  used. 

The  operation  of  all  these  good  contact  detectors  is 
such  that  when  electromagnetic  waves  set  up  alternating 
currents  in  the  antenna  circuit  ABD  and  these  currents 
are  conveyed  to  the  detector  by  way  of  C  and  E  a  uni- 
directional pulsating  or  partially  rectified  current  is  set  up 
in  the  circuit  containing  the  detector  and  the  telephone  (J 
and  thus  an  audible  signal  is  given.  The  action  under- 
lying this  operation  is  not  thoroughly  understood.  In  the 
case   of   the   microphone   detectors,   it   is   believed  that   the 
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Fig.    2 — Arrangement    Without     Battery    In     CJetector    Circuit. 

received-wave  currents  or  voltages  alter  the  resistance 
of  the  loose  joint  so  that  the  amount  of  battery  current 
flowing  through  the  telephone  circuit  is  altered  and  the 
.<;ignal  thereby  produced.  This  explanation  obviously  can- 
not apply  to  the  second  type  of  "good"  or  firm-contact 
detectors  when  used  without  a  battery  (Fig.  2),  and  hence 
a  well-demonstrated  theory  of  rectification  of  the  pulses 
of  high-frequency  alternating  current  is  generally  accepted 
as  explaining  the  phenomenon  even  when  a  local  battery 
is  used.  Why  or  how  this  rectification  occurs  is  still  con- 
jectural, though  the  indications  are  that  the  basic  action 
is  a  peculiar  type  of  thermal  regeneration  at  the  contact. 

In  handling  any  of  these  detectors  one  of  the  first  things 
that  attract  notice  is  that  the  sensitiveness  varies  greatly 
as  the  point  of  contact  is  changed — that  is,  as  different 
parts  of  the  surfaces  of  the  elements  forming  the  detector 
are  brought  into  action.  It  is  not  so  obvious,  however, 
that  there  is  a  distinct  relation  between  the  sensitiveness 
of  the  detector  and  the  force  with  which  the  two  elements 
are  brought  into  contact.  To  show  these  variations  of 
the  sensitiveness  of  the  two  types  of  detectors  was  the 
purpose  of  the  investigations  here  described. 

The  first  tests  considered  were  carried  on  during  1908 
at  the  graduate  physical  research  laboratories  of  the  Shef- 
field Scientific  School,  Yale  University,  while  those  on  the 
Hughes  device  were  performed  only  a  few  months  ago 
at  the  L^niversity  of  Pittsburgh. 

EXPERIMENTS  WITH  THE  CRYSTAL  DETECTORS. 

Referring  to  Fig.  3,  a  buzzer  J  of  constant  frequency 
was   arranged   in   a  circuit   with   a   key  and  battery,   and 
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Fig.    3 — Circuit    Arrangement    for    Experiments    with    Crystal 
Detectors. 

across  its  intermittent  contact  was  placed  a  condenser  K 
of  0.12  mf  in  series'  with  a  small  primary  L.  This  primary 
was  arranged  in  variable  inductive  relation  to  a  secondary 

^This  is  a  modification  of  the  exciter  described  by  L.  \V.  .\ustin  on 
pages  149-152  of  the  Bulletin  of  Bureau  of  Standards.  Vol  V.  No.  1. 
April  27,   1908. 


.1/,  which  with  the  condenser  A'  and  prima 
closed  intermediate  circuit  transferring  the 
energy  to  the  detector  circuit  (secondary  /• 
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Liiicur  AxinI  Dii-pluccment. 
Fig.    4 — Variation    of    Current    with    Separation    of    Colls. 

and  detector  R).  A.cross  the  detector  were  shunted  a 
telephone  S  and  a  galvanometer  T,  the  latter  having  a 
short-circuiting  switch. 

The  detector  holder  R  was  made  to  take  interchange- 
ably any  pair  of  the  elements  under  test,  and  a  scale  pan 
was  arranged  on  a  balance  arm  so  that  the  contact  pressure 
of  the  detector  might  be  varied  by  changing  the  weights 
in  the  pan. 

It  will  be  seen  from  Fig.  3  that  at  each  opening  of  the 
buzzer  contact  the  condenser  A.'  will  be  charged,  and  that 
it  immediately  afterward  discharges  through  the  primary 
L.  This  discharge  excites  the  circuit  MXO,  causing  it  to 
oscillate  at  its  natural  frequency  and  with  an  amplitude 
depending  upon  the  closeness  of  the  coupling  between  L 
and  M.  The  high-frequency  oscillations  of  the  circuit 
MNO  operate  the  detector  in  the  associated  circuit  PQR 
and  give  a  galvanometer  deflection  or  a  telephone  signal 
depending  in  amount  upon  the  coupling  between  L  and  M. 
Thus,  when  a  scale  w-as  placed  so  as  to  indicate  the  distance 
between  the  coils  -1/  and  L  it  was  possible  to  determine  the 
change  of  energy  in  the  circuit  PQR  due  to  variations  in 
the  coupling.  The  relation  between  the  current  in  R  and 
the  axial  displacement  of  the  coil  L  is  shown  by  the  curve 
of  Fig.  4. 
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Gruin:j  upplied. 

Fig.   5 — Variation   of   Sensitiveness  of  Silicon-Brass   Detector   with 
Pressure. 

From  the  above  it  appears  clearly  that  if,  when  a  detector 
is  in  circuit  and  adjusted,  the  displacement  betw-een  L 
and  M  is  increased  until  the  signal  in  the  telephone  be- 
comes just  audible,  the  displacement,  referred  to  in  Fig.  4, 
will  show  (as  the  square  of  the  corresponding  ordinates) 
a  quantity  proportional  to  the  energ)'  required  to  operate 
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the  detector.  The  reciprocal  of  this  may  be  defined  as 
the  sensitiveness  of  the  detector,  and  so  long  as  there  are 
no  great  changes  in  the  electrical  dimensions  of  the  cir- 
cuits the  single  calibration  of  Fig.  4  may  be  used  with 
several  different  detectors  with  a  very  fair  degree  of 
accuracy. 

Method  of  Test. — A  consideration  of  what  has  been  de- 
scribed developed  the  following  method  of  procedure.     A 
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Grams  applied. 
Fig.    6 — Relative   Sensitiveness    of   Tellurium-Aluminum    Detector. 

small  weight  was  placed  in  the  scale  pan,  and  the  detector 
was  adjusted  to  give  the  loudest  possible  signal  under  this 
pressure  In  the  course  of  the  adjustment  the  signal  was 
gradually  weakened  by  reducing  the  coupling  LM,  and 
when  the  final  condition  of  maximum  sensitiveness  was 
reached  the  coils  were  separated  until  the  signal  was  just 
audible,  and  then  the  displacement  for  that  pressure  was 
noted. 

This  process  was  repeated  in  the  case  of  each  different 
applied  weight  for  each  detector,  and  the  result  was 
checked  by  further  repetition.  A  special  experiment 
showed  the  variation  in  the  buzzer's  output  to  be  somewhat 
less  than  0.5  per  cent  when  precautions  against  changes  in 
frequencies  were  taken.  It  should  be  noted  that  the  varia- 
tion of  transformer  displacement  to  the  "just  audible" 
point  was  made  without  watching  the  scale  of  the  coupling, 
so  that  the  possibility  of  influenced  readings  was  guarded 
against. 

Results. — The  transformer  displacements  were  referred 
ro  the  curve  of  Fig.  4  for  each  measurement,  the  corre- 
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Gram£  ai>plied. 
Fig.    7— Relative    Sensitiveness    of   Zinclte-Chalcopyrlte    Detector. 

sponding  ordinate  was  squared,  and  the  reciprocal  of  this 
taken.  The  resulting  number,  defined  here  as  sensitive- 
ness, is  expressed  as 


5  = 


PK 


where  /  is  the  current  required  to  operate  the  detector  and 
K  is  a  constant  involving  the  detector's  effective  resistance 
and  the  galvanometer's  sensibility.  This  number  was 
plotted  against  the  gravity  mass  acting  on  the  contact,  the 
curves  for  the  three  good-contact  detectors  being  shown 
in  Figs.  5,  6  and  7.     It  is  interesting  that  each  shows  its 


maximum   sensitiveness  at   about    100  grams   and   has   low 
sensitiveness  at  small  pressures. 

The  abscissas  are  not  truly  pressures  in  any  common 
unit,  but  merely  weights  that  are  acting  on  the  contacts. 
The  contact  area  over  which  the  weight  was  distributed  is 
practically  indeterminate.  The  value  of  the  results  in 
showing  the  relation  between  pressure  and  sensitiveness 
is,  however,  in  no  way  decreased  by  the  necessary  use  of 
unknown    units. 

EXPERIMENTS  WITH  THE  HUGHES  DEVICE. 

These  tests  were  made  with  the  same  purpose  in  mind  as 
those  previously  described,  but  without  knowledge  that 
such  tests  had  previously  been  made.  The  device  as  used 
consisted  of  a  polished  steel  sewing  needle  in  contact  with 
a  pencil  of  gas  carbon.  The  method  employed  consisted 
in  supplying  energy  at  a  constant  rate,  in  the  form  of  high- 
frequency  alternating  currents,  to  the  detector,  which  was 
shunted  by  a  local  circuit  containing  a  telephone  receiver 


Telephoue 
Fig.   8 — Circuit    Arrangement   for   Tests   with    the    Hughes    Device. 

and  a  battery,  as  indicated  in  Fig.  8.  An  audible  signal 
was  produced  in  the  telephone  in  the  manner  previously 
described.  The  receiver  itself  was  shunted  with  a  re- 
sistance, by  varying  which  the  current  through  the  re- 
ceiver, and  thus  the  loudness  of  the  signal,  could  be 
changed  at  will.  The  sensitiveness  of  the  detector  for  a 
given  pressure  is  then  indicated  by,  and  is  inversely  pro- 
portional to,  the  resistance  which  must  be  placed  in  shunt 
with  the  receiver  to  reduce  the  signals  to  bare  audibility. 
A  sensitive  alternating  galvanometer  in  the  intermediate 
tuned  circuit  indicates  the  amount  of 
energy  being  transferred  to  the  de- 
tector circuit. 

One  of  the  elements  composing  the 
detector  was  fixed  while  the  other 
was  carried  on  the  end  of  a  balanced 
beam,  which  also  carried  a  weight 
pan.  Small  masses  in  the  form  of 
ordinary  milligram  w-eights  were 
added  to  the  pan,  thus  varying  the 
magnitude  of  the  contact  pressure 
The  results  of  these  tests  were  plotted 
in  the  form  of  curves,  a  typical  curve 
being  shown  in  Fig.  9. 

In  every  instance  the  Hughe.' 
device  showed  a  maximum  sensitive- 
ness at  a  minimum  pressure,  the  sen- 
sitiveness falling  rapidly  to  a  moder- 
ate value  with  slight  increase  in  pres- 
sure and  at  a  comparatively  light 
pressure  failing  altogether.  This 
would  seem  to  bear  out  the  opinion 
expressed  in  the  first  part  of  this 
article  as  to  the  nature  of  the  action 
of  this  type  of  detector.  In  the  case 
of  the  "good"  or  firm-contact  detec- 
tors the  sensitiveness  is  a  minimum  at 
the  minimum  pressure,  rises  rapidly 
and  remains  nearly  constant  over  a 
wide  range  of  pressure. 

That  there  is  a  fundamental  differ- 
ence in  the  method  of  operation  of  these  two  types  of 
detectors  will  become  evident  if  a  comparison  be  made 
of  the  forms  of  the  resulting  curves.  Figs.  3.  6.  7  and  o 


Fig.  9 — Relative  Sen- 
sitiveness  of 
Hughes 
Device. 
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ELECTRICAL    RESISTANCE    OF   SOLID-METAL 
SOLUTIONS. 


DIFFUSION  between  solid  bodies,  especially  metals, 
has  been  shown  to  take  place  under  suitable  condi- 
tions, this  striking  phenomenon  being  ascertained  by 
chemical  analysis  or  micrographical  observation.  In  a 
paper  recently  read  before  the  Accademia  dei  Lincei 
Messrs.  G.  Bruni  and  D.  Mcneghini  suggest  another 
method,  based  on  the  physical  properties  of  the  solution 
formed,  and  especially  on  variations  of  the  electrical  re- 
sistance of  the  two  metals  in  contact  with  one  another. 

It  is  a  well-known  fact  that  the  specific  resistance  of 
an  alloy  generally  is  considerably  greater  than  that  of  any 
one  of  the  component  metals.  A  constantan  wire  (40  per 
cent  nickel,  60  per  cent  copper)  thus  possesses  a  resistance 
forty-seven  times  as  high  as  that  of  a  copper  wire  and  si.x 
times  as  high  as  that  of  a  nickel  wire  of  equal  length  and 
cross-section.  These  remarkable  variations  in  resistance 
thus  allow  the  diffusion  between  two  metals  to  be  watched 
in  all  its  phases. 

Repeated  resistance  readings  show  two  solid  metals  in 
contact  with  one  another  to  give  rise  under  suitable  condi- 
tions to  a  phenomenon  of  diffusion,  both  of  them  assuming 
in  the  end  all  the  properties  of  an  alloy,  inclusive  of  an 
increase  in  specific  resistance. 

The  author  coated  a  nickel  wire  0.5  nnii  in  thickness  by 
electrolysis  in  a  bath  of  potassium  copper  cyanide  at  very 
low  current  intensity  (o.i  amp)  with  a  very  compact  cop- 
per layer,  the  thickness  of  which  was  so  chosen  that  the 
two  metals  are  present  at  the  same  ratio  as  in  constantan. 


Time  After  Heating,  Houis. 

Resistance.  Ohm. 

2 

0.0256 

6 

0.0279 

10 

0.0290 

18 

0.0723 

34 

0.1372 

48 

0.1641 

70 

0.1883 

90 

0.1980 

115 

0.2065 

135 

0.2097 

157 

0.2105 

The  wire  was  inserted  for  about  20  cm  length  into  a  thin 
porcelain  tube  located  in  a  Heraus  resistance  furnace 
capable  of  maintaining  the  temperature  at  1000  deg.  C. 
with  very  little  fluctuation.  The  wire  is  thus  maintained 
at  80  deg.  below  the  melting  temperature  of  the  most 
fusible  metal.  Any  trace  of  melting  would,  by  the  way, 
have  been  immediately  detected,  this  metal  being  situated 
outside.  A  current  of  dry  hydrogen  which  was  forced 
through  the  porcelain  tube  prevented  the  occurrence  of 
any  oxidation. 

Before  heating  the  wire  had  a  resistance  of  0.0260  ohm. 
After  being  heated  for  various  lengths  of  time  the  elec- 
trical resistance  was  ascertained  at  given  intervals,  the 
result  of  a  number  of  tests  being  as  summarized  in  the 
table. 

.■\t  this  point  the  electrical  resistance  sjiows  the  copper- 
nickel  to  have  been  converted  entirely  into  constantan.  In 
fact,  the  curve  expressing  the  increase  in  resistance  in 
terms  of  time  here  becomes  nearly  parallel  to  the  X-axis. 
Chemical  analysis  shows  the  wire  to  contain  for  each 
0.2909  gram  of  alloy,  0.716  gram,  or  58.9  per  cent,  of  cop- 
per, which  percentage  agrees  with  that  of  constantan,  hav- 
ing the  same  specific  resistance.  The  slight  decrease  in  re- 
sistance which  will  be  observed  at  the  beginning  of  the 
table  is  attributable  to  the  action  of  heating  on  the  surface 
laver. 


ELECTRIC    PUMPING  FOR  IRRIGATION. 

I!v  II.  1"..  -M.  Kk.n-sit. 

Wirill.V  the  area  of  most  irrigation  undertakings 
lliere  is  a  considerable  proportion  of  land  above 
the  reach  of  the  ditches.  Some  of  this  may  be  in 
blocks  of  land  for  which  therefore  water  rights  cannot  be 
>old.  Much  of  it  is  made  up  of  parts  of  tiie  holding  of 
each  individual  farmer,  such  part  being  consequently  out 
of  cultivation.  Usually  some  allowance  is  made  in  the 
water-right  charges  lor  this  elevated  land.  Both  parties 
to  the  contract  are  therefore  anxious  to  irrigate  this  higher 
land,  the  farmer  in  order  to  get  the  whole  of  his  holdinj.; 
under  cultivation,  and  the  irrigation  company  in  order  tn 
increase  its  revenue  from  water  rights,  and  every  facility 
is  usually  given  to  the  individual  farmer  or  group  of 
farmers  to  pump  water  from  the  gravity  ditches  to  their 
liigher  lands. 

In  most  districts  where  there  is  irrigation  on  an  ex- 
tensive scale  electric  power  is  developed  either  at  the  irriga- 
tion dams  or  at  nearby  points  by  separate  companies,  an<l 
as  this  pumping  occurs  only  at  times  which  do  not  overlap 
with  the  winter  load  of  the  power  stations,  energy  can 
usually  be  obtained  at  low  rates. 

The  lifts  required  vary  from  2  ft.  or  3  ft.  to  100  ft.  and 
sometimes  more ;  the  price  of  energy  varies  in  every  dis- 
trict with  the  amount  required  and  the  distance  to  which 
it  has  to  be  transmitted;  also  the  actual  cost  of  delivering 
the  water  on  the  land  depends  directly  on  the  height  of 
lift  as  affecting  the  amount  of  energy  taken,  and  the  total 
cost  is  affected  by  the  length  of  season  during  which  irriga- 
tion is  required. 

The  diagram  given  herewith  takes  all  these  factors  intc 
consideration    and    enables    anv    man    unfamiliar    with    the 
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Cost   of   Irrigation  per  Acre  at  50  Per  Cent   Efficiency. 

technical  side  of  the  question  to  determine  whether  a 
given  area  of  land  at  a  known  height  above  the  water  sup- 
ply can  be  profitably  irrigated  at  a  given  charge  per  hp- 
month  or  season  of  six  months. 

If  the  charge  per  hp-month  includes,  as  is  often  the  case, 
the    installation    and    rent   of   the    pumping    sets,    then    the 
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diagram  gives  all  the  information  necessary  to  come  to  a 
decision,  except  as  to  cost  of  shed  and  piping  from  the 
low  level  to  the  nearest  point  on  the  high-level  ditch. 
If  the  land  owner  has  to  supply  the  pumping  equipment 
allowance  must  be  made  for  interest  and  depreciation  on 
the  cost.  If  well-chosen  electrically  driven  centrifugal 
pumping  sets  are  installed  the  cost  of  repairs  should  be 
very  small,  and  the  cost  of  attendance  for  such  an  applica- 
tion as  is  under  consideration  would  be  quite  negligible. 

The  diagram  shows  the  cost  per  acre  for  any  given  lift 
at  any  charge  per  hp-month,  assuming  50  per  cent  over-all 
efficiency  for  electric  motor  and  centrifugal  pump  and  one- 
eighth  of  a  cubic  foot  of  water  per  acre  per  second,  and  is 
figured  thus: 

2. w  62-35  X  I  v^  100  ^  0x30283  hp  per  foot  of  lift. 
80  ^        s^o  50 


Having  determined  the  charge  per  acre  that  the  land  will 
stand,  a  reference  to  the  diagram  will  show  at  what  price 
the  power  must  be  supplied  for  any  given  lift  to  keep  within 
this  charge.  Thus  $2.40  per  acre  per  season  would  pay 
for  a  47.5-ft.  lift  with  energy  at  $3  per  hp  per  month,  but 
would  pay  for  only  a  41-ft.  lift  if  energy  cost  $3.50  per 
hp  per  month. 

Careful  consideration  must  be  given  to  the  efficiency  of 
the  pumping  set  as  affecting  the  cost  of  watering  the  land. 
A  5-hp  pumping  set  may  have  an  over-all  efficiency  of 
only  40  per  cent,  while  a  400-hp  to  soo-hp  set  may  have 
an  over-all  efficiency  of  70  per  cent.  The  cost  per  acre 
shown  on  the  table  must  therefore  be  corrected  propor- 
tionately for  other  efficiencies  than  50  per  cent,  the 
efficiency  depending  on  make  and  size  of  pump  and  motor 
and  on  the  height  of  lift. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


INDUSTRIAL   ELECTRIC  SIGN    FOR  LEOMINSTER, 
MASS. 


A  large  electric  sign  100  ft.  long  and  10  ft.  high  will 
shortly  be  erected  at  Leominster,  Mass.,  by  the  Leominster 
Electric  Light  &  Power  Company,  for  the  purpose  of  call- 
ing attention  to  the  advantages  of  the  town  as  a  manufac- 
turing center.  The  sign  will  be  located  within  easy  reading 
distance  of  the  principal  trunk-line  railroad  reaching  tlie 
community. 


nient  for  testing  the  electric  appliances  consists  of  an 
ammeter,  a  voltmeter,  the  lighting  circuit  in  the  office 
building,  and  a  rheostat  to  regulate  the  voltage  of  the  latter 
to  correspond  with  voltages  of  the  various  electric  plants. 
The  energy  consumed  by  different  makes  of  toasters,  irons, 
etc..  is  easily  determined,  and  before  instituting  an  appli- 
ance campaign  the  company  is  able  to  ascertain  whether 
the  cost  of  energy  for  operating  a  particular  appliance  is 
going  to  be  excessive  and  its  introduction  unwise. 


CENTRAL  STATION  RECONSTRUCTED  IN  TWENTY- 
SIX  DAYS. 


TECHNICAL 


JOURNAL    CLIPPINGS    IN    NEW 
BUSINESS  WORK. 


The  Campbellsville  (Ky.)  Lighting  Company  believes 
that  it  established  a  record  recently  in  putting  its  plant  in 
operation  just  twenty-six  days  after  a  fire  had  practically 
destroyed  it.  The  plant  was  burned  Nov.  15  by  a  fire  of 
unknown  origin,  the  building  being  entirely  consumed  and 
the  main  dynamo  apparently  put  out  of  commission  perma- 
nently. The  morning  after  the  blaze'a  big  force  was  put  to 
work  and  within  twelve  hours  foundations  for  the  new 
structure  were  being  laid.  The  new  building  was  com- 
pleted within  six  days,  night  and  day  shifts  of  builders 
being  employed  in  order  to  rush  the  construction  job 
through.  The  dynamo  had  meanwhile  been  shipped  to 
Louisville  for  repair  and  additional  parts  of  the  new  equip- 
ment ordered.  Delivery  took  longer  than  had  been  expected, 
but  the  work  was  finally  completed  Dec.  11,  and  lights  were 
turned  on  amid  the  whistling  of  every  manufacturing  plant 
in  the  town.  The  local  papers,  of  course,  declared  that  the 
power  house  had  arisen  "phcenix-like  from  its  ashes." 


CENTRAL-STATION  COMPANY'S  SIMPLE  LABORA- 
TORY FOR  TESTING  APPLIANCES. 


W.  S.  Barstow  &  Company,  New  York,  engineers,  and 
managers  of  the  Associated  Gas  &  Electric  Company, 
which  operates  a  number  of  gas  and  electric  companies  in 
New  York  State,  have  installed  a  simple  laboratory  in  their 
New  York  office  for  testing  the  relative  merits  and  econ- 
omy of  various  makes  of  gas  and  electric  appliances  before 
putting  them  in  the  different  showrooms.  The  equipment 
for  testing  the  gas  appliances  is  merely  a  test  meter  and 
taps  to  the  gas  lines  in  their  office  building,  and  the  equip- 


By  H.  W.  Brunell. 

The  writer  has  found  that  in  many  instances  articles 
appearing  in  technical  journals  have  proved  very  bene- 
ficial in  securing  new  business  for  central  station?,  and 
es])eciaily  power  business.  In  soliciting  the  latter  class 
of  business  power  solicitors  encounter  prospective  cus- 
tomers who  are  desirous  of  making  some  kind  of  change. 
I)ut,  owing  to  a  limited  knowledge  of  electricity,  are  some- 
what skeptical  about  taking  up  the  electric  drive.  Those 
who  have  solicited  for  any  length  of  time  have  doubtless 
found  persons  with  whom,  it  was  felt,  contracts  could  be 
closed  if  they  could  only  bring  out  some  convincing  argu- 
ment to  eliminate  the  doubt  as  to  the  feasibility  of  the 
electric  drive  in  the  particular  class  of  business  under  dis- 
cussion. I  do  not  know  of  a  better  or  more  forcible  argu- 
ment in  such  cases  than  to  present  data,  photographs  and 
descriptions  of  installations  along  the  same  lines  as  that 
of  the  prospective  customer. 

•Articles  appearing  in  the  electrical  journals  and  other 
publications  giving  detailed  information  and  data  of  vari- 
ous motor  installations  prove  very  valuable  in  inducing 
the  adoption  of  the  electric  drive.  The  pages  in  journals 
can  be  removed,  clipped  together  and  then  filed,  according 
to  their  class,  ready  for  reference  or  to  submit  to  those 
interested.  Where  it  is  a  question  of  doubt  regarding  the 
electric  drive,  if  the  prospective  customer  sees  or  reads 
of  other  manufacturers  using  electricity,  it  goes  without 
saying  that  it  has  a  great  effect  in  influencing  him.  A  good 
way  to  get  power  business  is  to  submit  the  customary  speci- 
fications and  then  supply  the  manufacturer  with  the  names 
of  all  local  manufacturers  in  his  line  who  use  electric 
power.  If  there  are  no  local  concerns,  then  one  can  draw 
on  his  clippings  to  show  that  others  have  installed  motors 
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and  found  them  satisfactory.  An  article  clipped  from  one 
of  tlie  many  publications  and  mailed  to  the  prospective  cus- 
tomer's lioine  which  describes  an  installation  similar  to  the 
one  which  it  is  proposed  to  install  will  be  read  and  receive 
consideration  when  another  connnunication  might  find  a 
place  in  the  waste-paper  basket. 


MOTORCYCLES  IN  REPAIR  DEPARTMENT. 


The  Louisville  Lighting  Company  has  purchased  two 
motorcycles  for  use  in  its  repair  department.  They  will 
be  used  in  special  cases  of  emergency  where  it  would  re- 
quire too  much  time  to  get  fully  equipped  wagons  to  the 
desired  location.  Each  of  the  two  machines  is  specially 
equipped  with  a  carrier  for  repair  kits  and  auxiliary  parts. 
Motorcycles  are  well  adapted  for  the  hurry-up  work  of  the 
big  electric  company  because  of  their  utility  in  sections 
where  poor  highways  make  progress  for  larger  vehicles 
next  to  impossible,  as  well  as  on  account  of  their  low  up- 
keep expense. 


ORNAMENTAL    STREET-LIGHTING    SYSTEM   IN 
WILMINGTON,  DEL. 

In  the  presence  of  an  immense  throng  of  people  as- 
sembled in  front  of  the  City  Hall,  Dec.  18,  Mayor  H.  W. 
Howell  closed  the  switch  which  illuminated  Market  Street, 
Wilmington,  from  Front  Street  to  Tenth  Street,  and  marked 
the  beginning  of  a  new  era  of  progressiveness  in  the  chief 
city  of  Delaware.  The  celebration  accompanying  the  in- 
auguration of  the  new  lighting  system  w-as  most  enthusi- 
astic. Every  business  house  and  public  building  along 
Market  Street  was  illuminated  and  decorated  for  the  occa- 
sion, and  a  monster  automobile  parade  of  more  than  200 
cars  added  materially  in  celebrating  the  occasion.  The 
tungsten-lamp  posts  replaced  the  old  arc  lamps,  and  in  that 
section  of  the  street  illuminated  172  8o-cp  lamps  were  re- 
quired. It  is  the  purpose  of  the  Street  and  Sewer  Depart- 
ment to  burn  half  of  the  lamps  all  night  and  the  other  half 
until  midnight  or  I  a.  m.  The  rate  per  lamp  per  annum  of 
4000  hours  is  $21.48,  and  the  rate  per  lamp  burning  until 
I  a.  m.  is  $16.32  a  year. 


CENTRAL-STATION  SOCLAL  AFFAIR. 


On  Dec.  21  the  Louisville  Lighting  Company  and  the 
Louisville  Gas  Company,  which  are  operated  jointly,  gave 
an  informal  dance  and  reception  in  their  building  to  enable 
their  employees  to  meet  Gen.  George  H.  Harries,  who  as- 
sumed the  presidency  of  the  companies  recently.  Hand- 
somely engraved  invitations  were  sent  out  to  office  em- 
ployees, salesmen  and  others,  including  friends  of  the  com- 
pany. 

The  third  floor  of  the  handsome  building  on  Chestnut 
Street,  near  Fourth  Avenue,  was  devoted  to  the  occasion, 
and  it  was  beautifully  decorated  with  incandescent  lamps, 
flags,  flowers,  etc.  A  complete  ball  orchestra  was  provided, 
and  President  Harries  and  the  officers  and  directors  of  the 
company  formed  the  receiving  line.  The  affair  began  at 
8:30  o'clock  and  terminated  about  midnight. 

Dancing  was  arranged  following  the  reception,  and  a 
program  of  vaudeville  specialties  filled  up  an  intermission. 
These  included  a  Highland  fling  danced  to  the  music  of  a 
bagpipe,  songs  and  selections  on  the  harp  by  noted  enter- 
tainers. Euchre  and  whist  games  were  provided  for  those 
who  did  not  care  to  "trip  the  light  fantastic."  The  feature 
of  the  evening  was  a  short  talk  made  by  President  Harries 
to  the  employees  of  the  companies.     • 


".\  public-service  corporation,"  he  said,  "is  in  one  re- 
spect no  stronger  than  the  personal  bearing  of  its  employees. 
-V  discourteous  action  or  hasty  speech  on  the  part  of. any- 
one connected  with  the  company,  no  matter  how  unim- 
portant he  may  seem  to  be,  invariably  retlccts  discredit 
upon  the  entire  institution  in  its  work  of  serving  the  people. 

"Vou  are  all  members  of  a  big  system,  each  one  being  a 
very  important  unit.  Wherever  trouble  meets  you  you  sim- 
ply have  to  smile  broadly  and  do  your  level  best  to  accom- 
plish the  seemingly  impossible  in  righting  that  trouble. 
Vou  can't  please  everybody,  but  you  can  do  the  best  you 
know  how,  and  in  this  way  you  will  be  doing  your  share 
toward  the  big  things  which  Louisville  has  in  mind." 

Gen.  Harries'  emphasis  upon  the  importance  of  the 
employee  maintaining  right  relations  with  the  public  may 
explain  why  the  company  went  to  such  pains  and  expense 
in  preparing  the  event  just  recorded;  for  it  is  certain  that 
the  interest  and  loyalty  of  those  connected  with  the  lighting 
company  has  been  measurably  stimulated. 


COMMONWEALTH  EDISON    COMPANY    ORDERING 
T'WENTY-FIVE  ELECTRIC  VEHICLES. 


Practising  what  it  preaches  in  relation  to  the  use  of 
electric  vehicles,  the  Commonwealth  Edison  Company  has 
sent  out  specifications  asking  electric-vehicle  manufacturers 
to  submit  bids  for  twenty-five  commercial  electric  vehicles 
to  be  used  by  the  company  in  addition  to  the  large  number 
already  in  service.  Proposals  for  these  vehicles  will  be 
received  until  Jan.  4  by  the  purchasing  department  of  the 
company  at  120  West  .^dams  Street,  Chicago.  The  twenty- 
five  vehicles  required  are  divided  into  these  six  classes: 

No.  I — Eight  vehicles  for  the  stores  department,  each  to 
have  a  carrying  capacity  of  4000  lb.,  95-in.  wheel-base  and 
canopy  cover. 

No.  2 — Two  vehicles  for  the  stores  department,  each  to 
have  a  carrying  capacity  of  1000  lb.,  76-in.  wheel-base  and 
panel  cover. 

No.  3 — One  vehicle  for  the  street  department,  to  have 
carrying  capacity  of  4000  lb.,  95-in.  wheel-base  and  frame 
cover. 

No.  4 — Eight  vehicles  for  the  street  department,  each  of 
4000  lb.  carrying  capacity,  io6-in.  wheel-base  and  frame 
cover. 

No.  5 — Five  vehicles  for  the  customers'  repairs  depart- 
ment, each  of  4000  lb.  carrying  capacity,  io6-in.  wheel-base 
and  frame  cover. 

No.  5 — Five  vehicles  for  the  customers'  repairs  depart- 
ment, each  of  1000  lb.  carrying  capacity,  76-in.  wheel-base 
and  panel  cover. 

No.  6 — One  vehicle  for  the  sign  department  of  1000  lb. 
carrying  capacity,  95-in.  wheel-base  and  frame  cover. 

All  vehicles  must  develop  a  mileage  of  40  miles  with  lead 
battery  or  50  miles  with  Edison  battery  on  one  battery 
charge.  The  speed  requirement  is  from  12  to  14  miles  per 
hour  on  level,  smooth  pavement  when  carrying  half  the 
rated  load.  Lots  2,  5  and  6  of  those  enumerated  above 
may  be  equipped  with  any  number  of  lead  cells,  from  forty 
to  forty-four.  In  case  an  Edison  battery  is  used  sixty 
cells  shall  be  furnished  with  each  vehicle.  Bids  on  both 
lead  and  Edison  batteries  must  be  furnished  in  each  class. 
Each  vehicle  must  be  provided  with  one  headlight,  one  tail- 
light,  one  odometer,  one  Sangamo  ampere-hour  meter,  one 
foot-operated  gong,  one  charging  plug  with  connecting  lead, 
hood  and  curtains  for  protection  of  driver  and  the  neces- 
sary repair  tools.  Additional  information  may  be  obtained 
from  the  chief  operating  engineer  of  the  company.  The 
bodies  of  the  vehicles  have  been  specially  designed  for  the 
requirements  of  the  various  departments,  and  blueprints 
accompany  the  specifications,  although  considerable  latitude 
is  allowed  as  to  the  chassis. 
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CONTRACTOR'S    MOTOR-OPERATED     SAND     AND 
GRAVEL  HOISTING  PLANT. 


The  E.  T.  Slider  Company,  ot  Louisville,  Ky.,  dealer  in 
v-oal,  sand  and  gravel,  has  erected  a  motor-driven  hoist 
ninwav  for  unloading  its  materials  from  river  barges  and 
depoiiiing  them  in  separate  piles  in  its  yards,  20  ft.  above 
the  mean  k-vel  of  the-  river.     The  structure  consists  of  an 


Fig.     1  — Hoist     Housing.     Ir 


and    Runway. 


elevated  runway.  500  ft.  long  and  30  ft.  above  the  ground, 
extending  the  length  of  the  yard  and  approached  by  an  in- 
cline with  a  grade  of  40  per  cent  from  the  water's  edge. 
Up  this  incline  the  automatic  side-dump  cars,  running  on 
industrial-gage  tracks,  are  hoisted  by  a  112-hp  Westing- 
house  slip-ring  motor,  which  drives  two  6-ft.  cable  drums. 

.\fter  reaching  the  top  of  the  runway  the  loaded  car  is 
run  out  onto  the  level  trestle  work  to  the  point  where  it  is 
to  be  dumped.  There,  with  the  aid  of  a  track  tipple,  its 
swinging  sides  are  released  and  the  material  is  discharged 
into  the  piles  at  the  base  of  the  trestle.  In  this  way  sands 
and  gravels  of  different  fineness  can  he  delivered  to  their 
appropriate  piles  or  bunkers. 

On  its  return  trip  the  car  is  propelled  by  a  looo-Ib.  weight 
acting  through  a  Chinese-windlass  cable  gearing  with  a 
reduction  of  16  to  I.  The  weight  is  raised  during  the  car's 
passage,  while  loaded,  from  the  top  of  the  incline  to  its 
dumping  position,  and  is  then  ready  to  return  the  car  over 
the  level  track  to  the  head  of  the  incline.  Beyond  this  point, 
of  course,  the  car  can  he  lowered  by  its  own  weight  to  the 
water's  edge.  The  counterweight  mechanism  is  ingeniouslv 
arranged  with  a  clutch  and  cable  which  engages  the  car  dur- 
ing  its   travel   on   the   horizontal    portion,   releasing   again 


Fig.    2 — Interio 


Motor    Operator's    Station. 


when  the  car  starts  down  the  incline.  As  the  result  of  this 
unique  arrangement  of  cables  and  counterweight,  a  more 
nearly  uniform  load  is  imposed  on  the  motor,  which  during 
the  hoisting  operation  is  required  only  to  raise  the  car, 
while  later,  during  the  period  of  lower  demand  required  by 
the  loaded  horizontal  travel,  potential  energy  is  also  stored 
up  for  the  return  trip.  Each  of  the  cars  in  use  weighs  2 
tons  empty  and  will  hold  about  5  tons  of  sand  or  gravel. 


making  a  total  load  of  7  ions  to  W  hoisted  up  the  50  per 
cent  incline.  The  motor  is  operated  from  the  lines  of  the 
Louisville  Lighting  Company,  and  the  installation  is  ex- 
pected to  save  a  large  amount  over  the  former  methods  nf 
hauling  the  sand  up  the  levee  with  mule  teams. 

.Another  interesting  application  of  motor  power  in  l.imis- 
ville  is  the  operation  of  the  concrete  mixer  used  for  con- 
struction purposes  by  the  Louisville  Railway  Company. 
Until  recently  the  concrete  used  by  this  company,  which 
(Iocs  all  its  own  construction  work,  was  prepared  by  hand. 
an  immense  amount  of  labor  of  course  being  required. 
Recently  the  company  purchased  a  mixing  machine,  which 
was  installed  on  a  construction  car.  Instead  of  utilizing 
the  usual  steam-engine  power  plant,  the  company  installed 
a  motor,  connecting  it  with  overhead  trolley  wires,  and  has 
since  used   this   outfit  with   excellent   success. 


LOAD  DISPATCHER'S  RECORD  BOARD. 


The  office  of  the  load  dispatcher  of  the  Detroit  Edison 
Company  has  just  been  equipped  with  a  complete  record 
board  on  which  every  oil  sv\'itch  and  the  principal  discon- 
necting switches  and  jumpers  of  the  system  are  represented 
by  miniature  knife  switches,  as  shown  in  the  accompanying 
illustration.  The  position  of  all  oil  switches  is  shown  by 
small-handled  knife  switches,  while  the  disconnects  are 
similar  tiny  blades  with  hook  eyes. 

The  new  record  board  is  mounted  on  a  background  of 
white  enamel,  the  buses  being  represented  by  metal  strips 
and  the  circuits  by  colored  lines  corresponding  to  the  volt- 
ages. The  22.000-volt  system  is  reproduced  in  red,  the 
4600-volt  circuits  in  black,  and  the  2300-volt  lines  in  green 


Circuits  of  Defray  Stations  and  Nearby  Substations  In   Miniature. 

This  nomenclature  is  similarly  carried  out  to  the  machines, 
transformer  windings,  etc.,  which  are  diagrammed  by  the 
usual  symbols,  so  that  the  condition  of  the  system  is  evi- 
dent at  a  glance.  All  oil  switches  are  manipulated  under 
orders  from  the  operating  department  in  the  downtown 
offices  of  the  company,  which  also  receives  reports  of  the 
operation  of  any  plant  switches. 

Each  panel  of  the  -board  represents  a  generating  station 
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or  substation.  At  the  lower  le It-hand  corner  is  seen  the 
long  panel  reproducing  the  principal  Delray  plant  of  the 
company.  The  No.  i  power  house  is  shown  at  the  right 
and  the  No.  2  station  at  the  left,  the  two  station  buses  being 
linked  by  a  tie  switch.  The  illustration  also  shows  the  loop 
bus  construction  used  at  Delray.  Part  of  the  generators  are 
arranged  for  connection  to  each  side  of  the  bus,  so  that 
much  of  the  flexibility  of  a  double  bus  is  obtained,  although 
Its  duplication  is  avoided.  Nearly  200  miniature  knife 
switches  are  used  to  reproduce  the  Detroit  system,  a  single- 
pole  dummy  switch  representing  each  three-pole  oil  switch 
or  trio  of  disconnector  traii?t\T  switchc<. 


Wiring  and  Illumination 


AWNINGS  THAT  OBSCURE  "WHITE  WAY' 
MUST  COME  DOWN. 


The  city  of  Fort  Worth,  Te.K.,  recently  installed  a  hand- 
some "white  way"  of  tungsten  standards,  the  energy  for 
operating  which  is  furnished  by  the  Fort  Worth  Power  & 
Light  Company.  A  number  of  awnings  extending  out  from 
adjoining  buildings  obstruct  the  view  of  this  special  light- 
ing in  places,  so  that  the  City  Commission  has  ordered  their 
removal.  Some  question  has  been  raised  as  to  the  power  of 
the  commission  to  remove  the  awnings,  but  it  is  declared 
that  the  shades  prevent  the  light  from  reaching  the  side- 
walks, and  the  commission,  after  granting  a  two-week  re- 
spite on  account  of  Christmas  shoppers,  has  ordered  every 
awning  down  by  Jan.  i. 


SPECIAL  CABLE  POTHEADS  USED  IN  CLEVELAND. 


Where  the  2300-volt  and  6600-volt  lines  of  the  Cleveland 
Electric  Illuminating  Company  are  transferred  from  open- 
wire  to  cable  construction,  use  is  made  of  the  special  bell- 
covered  potheads  shown  herewith,  which  were  developed 
by  the  company's  engineers  to  meet  local  conditions.  The 
inner  block  of  the  pothead  carries  three  double  connecting 
lugs  separated  from  each  other  by  the  porcelain  body  and 
vertical  barriers  and  shielded  from  the  weather  by  the 
inclosing  bell  which  is  dropped  over  the  pothead.    The  cable 


Fig.    1 — Protecting    Cap    and    Pothead     Body. 

end  is  prepared  bv  removing  the  covering  to  a  point  within 
the  pothead  bushing,  the  exposed  end  being  taped  with 
varnished  cambric  tape.  The  separate  cable  conductors  are 
led  out  through  the  slots  at  the  middle  of  the  body  and  made 
fast  in  the  lugs,  which  will  take  wire  sizes  up  to  No.  o. 
The  lugs  are  held  in  place  by  bolts  through  the  body  wall, 
the  chamber  at  the  top,  for  access  to  the  bolts,  being  filled 
with   insulating   compound.      When   very    large   conductors 


art  to  be  usc<l  the  luj;>  .11  c  li.  11  ino  to  be  slipped  o\cr  the 
wires  and  then  bolted,  the  insulating  compound  being  poured 
with  the  wires  in  place.  The  leads  to  the  overhead  lines 
arc  looped  downward  from  the  lugs  and  pass  beneath  the 
lu'll,  which  is  dropped  over  the  pothead  body.  For  inserting 
small  wires  in  the  lugs  sleeves  are  first  soldered  on  their 


ends  and  then  tightened  under  the  bolts.  The  nitches  m 
the  bell  are  so  spaced  as  to  hold  the  wires  away  from  the 
pole. 

About  1000  of  these  potheads  are  in  use  in  Cleveland  and 
appear  thoroughly  successful  in  service,  in  addition  to  the 
simplicity  of  preparing  and  installing  them.  A  number  may 
be  noticed  in  use  along  iCuclid  Avenue,  Cleveland's  famous 
residence  street,  where  the  cable-house  services  are  tapped 
off  from  the  overhead  street  lines.  Some  of  these  potheads 
have  even  been  accidentally  left  in  service  without  the  pro- 
tection against  the  weather  afforded  by  their  shelter  caps. 
but  this  has  resulted  in  little  trouble  before  being  discovered 
.'\nother  pothead  was  tested  for  a  year  on  13,200  volts  near 
the  smoke  from  a  salt-refining  plant,  which  might  be  ex- 
pected to  give  the  part  pretty  severe  service.  The  pothead 
was  designed  by  Mr.  H.  L,  Wallace,  electrical  engineer,  and 
.Mr.  E.  E.  Noble,  superintendent  of  construction,  of  the 
Cleveland  company. 


THE  EFFECT  OF  FROSTED  LAMP  TIPS  ON  LIGHT 
DISTRIBUTION. 


Bv   Albert   Sciieihle. 

Lamps  with  either  part  or  all  of  the  bulb  frosted  have 
been  used  ever  since  incandescent  lamps  came  into  gen- 
eral service,  being  usually  chosen  either  for  the  increased 
decorative  effect  of  the  frosted  bulb  or  because  the  glare 
of  the  light  is  reduced  by  the  frosting.  Lately  lamps  in 
which  only  the  hemispherical  tip  is  frosted  have  been  grow- 
ing in  popularity  for  use  with  prismatic  glass  shades  and 
even  more  so  with  the  bowl-shaped  opalescent  shades 
which  have  been  offered  in  increasing  variety  during  the 
last  few  years. 

From  an  artistic  standpoint,  the  softening  of  the  glare 
bv  thus  veiling  that  part  of  the  lamp  through  which  the 
filament  would  otherwise  be  directly  visible  is  certainly  a 
great  improvement.  However,  the  suppression  of  glare 
and  the  improved  artistic  effect  are  not  the  only  reasons 
for  the  use  of  the  so-called  "bowl-frosted"  lamps,  as  this 
frosting  affects  the  distribution  of  the  light  to  an  extent 
not  generally  appreciated  even  by  some  of  those  interested 
in    planning   effective    illumination. 
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Tims,  in  the  case  of  hemispherical  bowls,  some  of  the 
rays  of  light  striking  the  frosted  portion  are  reflected  up- 
ward against  the  bowl  and,  when  redirected  by  the  latter, 
add  to  the  light  immediately  under  the  lamp.  In  some 
instances  the  ditiference  is  surprising,  as,  for  example,  in 
the  case  of  the  bowl  reflector  from  which  the  accompanying 


Pig.    1 — Photometric    Curve 
Lamp    in 


a    60-Watt    Clear-Bulb    Tungsten 
Bowl    Reflector. 


photometric  curves  were  made.  With  a  clear-bulb  60-watt 
tungsten  lamp  this  gave  about  24  cp  vertically  under  the 
lamp  and  a  maximum  of  about  57  cp  at  an  angle  of  about 
42  deg.  from  the  vertical  (Fig.  l).  On  substituting  a 
bowl- frosted  lamp  of  the  same  wattage  and  size  of  bulb 
the   vertical   candle-power   was    increased   to    36   and    tlie 


16.5'    1.50' 


Fig.   2— Photometric   Curve   of   a   60-Watt    Bowl- Frosted   Tungsten 
Lamp    In    the    Same    Reflector   as    Used    for    Fig.    1. 

maximum  to  about  48,  the  latter  being  still  at   about  the 
same  angle  from  the  vertical   (Fig.  2). 

Fig.  3  shows  the  resulting  light  distribution,  the  dotted 
curve  plotting  the  calculated  foot-candles  on  a  plane  5  ft. 
below  the  clear-bulb  lamp.  This  dotted  line  clearly  shows 
a  drop  in  the  illumination  immediately  under  the  lamp, 
which  drop  cannot  readily  be  leveled  by  any  overlapping 
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Bulb    Lamps. 

of  light  from  other  units  or  by  diffusion  from  walls  and 
ceilings.  On  the  other  hand,  the  same  bowl  reflector  with 
a  bowl-frosted  lamp  gave  almost  a  straight-line  effect  (as 
shown  by  the  solid  line)  which  would  lend  itself  readily 
to  a  leveling  of  the  light  distribution  by  the  joint  action  of 
a  number  of  such  units  when  suitably  .spaced  and  by  the 
diffusion  of  light  from  walls  and  ceilings. 


Three  conclusions  will  be  evident:  First,  that  the  frost- 
ing of  lamp  tips  offers  an  easy  means  of  improving  certain 
classes  of  light  distribution  curves;  second,  that  with  every 
photometric  curve  of  an  incandescent-lamp  unit  it  should  be 
stated  whether  the  lamp  bulb  was  clear  or  frosted ;  and, 
third,  that  where  the  light  distribution  was  carefully 
planned  for  bowl-frosted  lamps  the  user  should  understand 
this  and  should  be  urged  not  to  substitute  lamps  with  clear 
bulbs.  Unless  this  point  is  emphasized,  some  will  always 
be  found  ready  to  insert  clear-bulb  lamps  when  the  original 
frosted  ones  have  burned  out. 


Letter  to  the  Editor. 


Visual  Acuity. 


To  the  Editor  of  Electrical  World: 

Sir: — .\s  I  have  allowed  myself  to  become  interested  in 
that  branch  of  electromagnetic  waves  called  light  or  optics, 
I  was  naturally  interested  in  reading  the  articles  and 
letters  that  have  recently  appeared  in  your  columns  on  the 
subject  of  visual  acuity.  I  must  confess  that  I  do  not 
exactly  understand  what  Mr.  Luckiesh  nieans  by  the  term, 
which  does  not  seem  to  imply  merely  acuteness  of  vision. 
His  article  in  your  issue  of  Nov.  18  refers  especially  to  the 
eft'ects  of  color  or  vv-ave-length.  I  think  we  are  all  familiar 
with  the  diagram  of  the  spectrum  indicating  intensity  as 
measured  by  the  heat  eft'ect,  chemical  effect  and  by  the 
visual  effect,  which  I  suppose  very  plainly  shows  the  varia- 
tion of  the  ability  of  the  eye  to  perceive  the  different 
colors  or  wave-lengths.  Fig.  2  in  that  article,  reproduced 
herewith,  seems  to  agree  with  the  old  diagram.  The  limit 
of  vision,  if  of  a  single  object,  is  not  given  by  its  size,  as 
we  all  know,  for  if  bright  enough  it  will  be  seen,  as  the 
stars  are  seen,  no  matter  how  small.  That  is  the  prin- 
ciple involved  in  ultra-microscopy.  But  if  we  take  a  series 
of  equidistant  ruled  lines,  then  the  limit  is  between  100  and 
400  lines  to  the  inch  at  a  distance  of  10  in.,  the  standard 
distance  for  reference.  Now,  we  come  to  the  part  that  will, 
I  suppose,  be  the  most  interesting  and  surprising  to  those 
who  have  not  looked  far  enough  into  the  matter  to  learn 
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that  the  factors  that  govern  are  not  the  acuteness  of  the 
eye,  but  the  same  ones  that  govern  in  the  great  majority  of 
optical  instruments,  notably  the  camera,  the  telescope  and 
the  microscope.  To  put  it  in  another  way,  the  eye  is  so 
perfect  that  the  limit  of  vision  is  fully  reached  by  its 
powers  or  fineness  of  structure.  The  limit  is  given  by 
optical  considerations  or  the  laws  of  light. 


December  30,  igii. 
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It  was  the  common  idea  that  with  sufficient  magnification 
anything  could  be  seen,  but  we  now  know  that  it  is  not  so. 
We  now  think  of  the  light  as  being  (electromagnetic) 
waves,  and  know  that,  as  waves  may  be  added  together  to 
give  increased  effect  or  to  obliterate  each  other,  the  limit 
is  given  by  those  arrangements  that  cause  the  obliteration 
of  fine  details.  This  is  the  aperture  or  diaphragm  of  the 
camera,  the  telescope,  the  microscope  and  the  eye  It  is 
also  a  function  of  the  wave-length,  which,  of  course,  we 
have  to  call  color.  Mr.  Ives  has  exhibited  the  increased 
resolving  power  of  the  microscope  given  by  light  of  the 
blue  end  of  the  spectrum  over  the  red  or  yellow.  It  may 
be  of  interest  to  state  these  limits  in  a  few  cases.  In  the 
telescope  the  limit  of  useful  magnification  is  about  nine 
times  the  aperture  in  inches,  and  in  the  microscope  the 
number  of  lines  to  the  inch  that  may  be  seen  is  about 
So.ooo  times  the  aperture  expressed  in  a  function  of  the 
circle,  which  will  figure  out  a  little  over  100.000  lines  to 
the  inch. 

As  the  average  wave-length  is  about  one-fifty-thousandth 
of  an  inch,  we  can  see  two  lines  in  the  length  of  a  wave  of 
light.  As  the  blue  light  has  a  wave-length  of  a  little  more 
than  line-half  the  red,  it  enables  us  to  see  more  lines  to 
the  inch,  but  not  quite  twice  as  many.  For  the  telescope 
the  formula  is  given  by  Lord  Rayleigh  in  the  article  on 
"Wave  Theory"  in  the  Encyclopaedia  Britannica  (tenth 
edition).  Helmholtz  probably  first  showed  the  application 
of  the  principle  to  the  microscope,  but  Abbe,  who  was  the 
head  of  the  best  known  firm  of  German  opticians,  has  the 


credit  of  working  the  matter  out  very  elaborately.  A  piece 
of  microscopic  apparatus  that  bears  his  name  does  not 
pretend  to  be  achromatic. 

Helmholtz  did  speak  of  the  eye  as  not  being  perfect,  but 
our  celebratetl  American  scholar  Robert  W.  Wood  thinks 
Helmholtz  was  too  critical  and  refers  to  the  wonderful 
fact  that  it  is  an  optical  instrument  with  a  perfect  auto- 
matic diaphragm  or  iris.  I  would  call  attention  to  an- 
other automatic  adjustment  that  tends  very  largely  to 
correct  any  slight  imperfection  it  may  have,  namely,  that 
the  eye  always  centers  itself  on  whatever  is  looked  at  and 
the  errors  are  negligible  at  the  center. 

The  camera  lens  has  seven  distinct  aberrations  or  errors 
which  have  to  be  corrected  to  make  it  perfect,  without 
counting  those  due  to  the  color,  and  there  are  half  as  maiiy 
again  under  that  head.  The  seven  cannot  be  all  corrected 
perfectly  at  once,  and  a  compromise  is  made  in  some  way 
to  meet  given  conditions.  The  eye  is  known  not  to  be 
perfectly  achromatic,  but  it  is  so  nearly  so  that  its  defects 
are  seldom  or  never  noticed  in  ordinary  life.  I  have 
noticed  that  a  bright-colored  window  such  as  is  conunon 
in  the  churches  sometimes  gives  an  effect  whereby  the 
parts  of  different  color  appear  to  be  in  different  planes. 

Somehow  I  cannot  get  rid  of  the  thought  that  it  is  rather 
odd  to  criticise  the  eye,  to  which  we  must  look  as  the 
judge  in  these  matters.  Still,  if  these  gentlemen  can  in 
any  way  improve  our  powers  of  vision  no  one  would  wel- 
come it  more  than  I. 

Brooklvn.    .\".    )'.  T.    P.    WlXTRINGIIAM. 
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Generators,    Motors   and    Transformers. 

Parallel  Ofcration  of  Alternators. — L.  Schuler. — In  the 
parallel  operation  of  alternators  oscillations'  may  be  pro- 
duced by  resonance  between  the  natural  oscillations  of  the 
dynamo  and  the  periodic  impulses  of  the  prime  mover. 
For  the  period  t  of  the  natural  oscillations  of  a  dynamo 
Rosenberg  has  given  the  formula 


t  =  c  1 1   —^ 


'\   fC  kva 

where  GD'  is  the  moment  of  inertia  in  kilogram-meter 
units.  «  is  the  number  of  revolutions  per  minute,  f^  the 
number  of  pairs  of  poles,  C  the  ratio  of  the  short-circuit 
current   (for  the  exciting  current  required  to  give  normal 


Resonance    Curve   for   Two   Three- Phase    Generators. 

voltage  at  no  load)  to  the  normal  current,  kva  the  normal 
kilovolt-amperes,  and  c  a  coefficient  for  which  Rosenberg 
found  the  theoretical  value  of  0.032.  The  author  has  tested 
this  formula  by  experiments  carried  out  as  follows :  Two 
identical  machines  are  operated  in  parallel  and  gradually 
their  excitations  are  changed  until  oscillations  occur.  A 
resonance  curve  is  then  plotted  with  the  amplitudes  of  the 


oscillations  of  the  wattmeter  as  ordinates  and  the  voltages 
as  abscissas.  The  cut  shows  such  a  resonance  curve  for  two 
three-phase  generators  driven  by  douljle-acting  tandem  gas 
engines,  where  the  resonance  maximum  occurred  at  4200 
volts  (the  period  /  of  the  natural  oscillations  of  the  gen- 
erators being  then  equal  to  the  period  T  of  the  disturbing 
impulses  of  the  gas  engines).  From  this  experiment  the 
author  finds  that  c  in  the  above  formula  has  the  value 
0.0264.  By  similar  experiments  with  former  different 
machines,  values  of  c  were  found  which  varied  between 
0.0254  and  0.0273  instead  of  Rosenberg's  theoretical  value 
0.032.  For  the  predetermination  of  the  oscillation  period  t 
the  value  of  the  ratio  C  of  the  short-circuit  current  to  the 
normal  current  is  unknown.  But,  since  the  short-circuit 
current  depends  on  the  ratio  of  armature  ampere-turns 
to  field  ampere-turns  multiplied  by  the  stray  coefficient, 
and  since  the  stray  coefficient  may  be  taken  as  0.8  on  the 
average,  the  above  formula  may  be  changed  into 
/GD'  n  R 
'  =  °-°3  1'  /.kva 
where  R  is  the  ratio  of  armature  ampere-turns  to  field 
ampere-turns  and  /  is  the  period  of  the  oscillations  at  nn 
load.  The  value  of  /  for  inductive  full  load  is  about  15  per 
cent  smaller.  The  author  then  gives  two  interesting  tables 
for  the  values  of  /  and  T  which  occur  in  practice  with 
the  usual  types  of  machines.  When  t  =  T  there  is  reson- 
ance. No  trouble  may  be  expected  if  /-=-7"  differs  from 
unity  by  at  least  20  per  cent.  If  two  electric  machines 
operating  in  parallel  have  the  same  natural  periods  of 
oscillations,  /,  and  /,,  so  that  t,  =  t,,  then  the  resulting 
period  of  oscillations  also  equals  <,  =  /j.  But  if  /,  and  t, 
are  different,  then  the  resulting  period  of  oscillations  has  a 
value  between  /,  and  /^  and  is  generally  nearer  to  the  value 
of  the  smaller  machine.  This  is  of  importance,  for  in- 
stance, if  the  case  of  two  machines  of  equal  capacity,  for 
one  of  which  t-^T  =  o.y  and   for  the  other  i-^T  =  1.3. 
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Both  values  taken  alone  are  satisfactory.  But  when  both 
machines  are  to  work  in  parallel  t-^T  will  be  approxi- 
mately unity  and  there  will  be  resonance  trouble.  This 
should  be  taken  into  consideration  when  manufacturers 
a;uarantee  good  parallel  operation.  Before  doing  so  they 
should  know  the  value  of  t  of  the  existing  machines  with 
which  the  new  machines  have  to  work  in  parallel,  or  they 
should  know  at  least  whether  for  the  existing  machines 
t  -^T  is  greater  or  smaller  than  unity.  The  author  finally 
describes  a  simple  method  for  preventing  oscillation  trou- 
bles which  has  proved  satisfactory  especially  with  small 
rotary  converters  connected  to  small  transformers,  for 
which  the  danger  of  oscillations  is  great  on  account  of  the 
large  ohmic  voltage  drop.  He  places  loosely  on  the  axle 
of  the  machine  a  flywheel  which  is  tuned  to  the  period  *. 
It  is  not  rigidly  connected  with  the  a.xle,  but  loosely  by 
ineans  of  springs.  When  properly  dimensioned  this  fly- 
wheel will  make  oscillations  differing  in  time-phase  by  i8o 
'leg.  from  the  disturbing  impulses  and  will  thus  compensate 
them. — E!ck.  Zeit..  Nov.  30. 

Short-Circuits  of  Alternators. — P.  Boucherot. — A  dis- 
cussion of  the  electric  phenomena  which  result  from  a 
sudden  short-circuit  of  an  alternator.  As  a  result  of  the 
development  of  the  turbo-alternator  with  its  high  speed, 
small  magnetic  stray  fluxes  and  large  effects  of  short  cir- 
cuits the  problems  of  sudden  short-circuits  have  become  of 
importance.  The  author  first  discusses  the  different  in- 
duction coefficients  which  are  to  be  considered  in  the  cir- 
cuits of  an  alternator  and  then  discusses  sudden  polyphase 
short-circuits,  sudden  single-phase  short-circuits,  and  finally 
partial  short-circuits.  The  article  is  illustrated  by  oscil- 
lographs.- -La  Lumiere  Elec,  Dec.  2. 

Alternating-Current  Turbo-Dynamos. — A.  Thomaelen. — 
A  profusely  illustrated  description  of  various  features  of  the 
mechanical  construction  of  alternating-current  turbo-gen- 
erators of  the  Siemens-Schuckert  company. — Elch.  Zeit.. 
Vov.  30. 

Lamps  and  Lighting. 

Filament  Supports. — .\  note  on  a  recent  British  patent 
(No.  26667,  ^'ov.  30.  191 1 )  of  E.  R.  Grote,  who  uses  a 
mica  disk  instead  of  platinum  or  iridium  wire  for  the  fila- 
ment support.  Thin  mica  disks  attached  to  the  central  rod 
are  perforated  at  regular  intervals  along  the  edges  to  take 
the  filaments-  and  are  slit  radially  between  each  pair  of  fila- 
ments to  render  them  elastic.  The  upper  disk  is  provided 
with  conductors  for  joining  each  adjacent  pair  of  filaments 
together.  Instead  of  slitting  the  disks,  they  may  be 
mounted  with  springs  above  and  below  the  point  of  sup- 
port, or  mica  rings  held  in  spring-wire  supports  mav  be 
used  instead  of  the  disks. — Lond.  Elcc.  Eng'ing.  Dec.  7 
Generation,    Transmission   and    Distribution. 

Generating  Station  at  Coal  Mine. — .\.  Feldsmann. — The 
first  part  of  an  illustrated  description  of  the  electric  plant 
at  the  bituminous  coal  mines  near  Hamberg  on  the  Rhine, 
in  Germany.  .\t  three  of  the  pits  electrical  energ\'  is  gen- 
erated from  the  excess  of  coke-oven  gases  which  is  not 
used  for  heating  the  coke  ovens.  There  are  four  gas  en- 
gines, one  steam  engine  and  three  steam  turbines  having 
an  aggregate  rating  of  10,700  kw.  The  generating  emf 
is  5000  volts.  The  transmission  voltages  are  5000  to  10.000. 
The  paper  is  to  be  concluded. — Etek.  Zeit..  Dec.  7. 

Single-Phase  Commutator  Motor  for  Printing  Presses. 

H.  PiERNET.— An  illustrated  article  on  the  use  of  the  Deri 
single-phase  commutator  motor,  which  is  a  repulsion  motor 
with  several  pairs  of  brushes  short-circuited.  Speed  regu- 
lation is  obtained  by  displacement  of  one  set  on  the  brushes. 
In  the  present  articles  the  use  of  this  motor  for  driving 
presses  is  especially  discussed  and  diagrams  are  given 
showing  characteristic  test  curves  of  the  motor — La  Revue 
Elec..  Dec.  8. 

Traction. 

London.— .'Kn  abstract  of  last  year's  financial  report  of 


the   underground   railways   of   London. — Lond.  Electrician, 
Dec.  S. 

Installations,  Systems  and  Appliances. 

Rates  and  Popularity  of  Electric  Light. — Kraetzer. — 
The  author  emphasizes  that  of  the  propositions  riiade  to 
increase  the  popularity  of  electric  light  none  has  proved 
more  successful  than  that  to  facilitate  the  first  installa- 
tion. The  author  gives  the  results  of  several  small  central 
stations  which  make  the  first  installation  free  of  charge  to 
the  consumer.  Niederramstadt  is  a  suburb  of  Darmstadt, 
with  2000  inhabitants,  of  whom  two-thirds  are  working- 
men.  In  the, very  first  year  not  less  than  3000  lamps  have 
been  installed  with  300  meters.  The  rate  is  12.5  cents 
per  kw-hour  and  a  monthly  rent  of  from  5  cents  to  75  cents 
per  meter.  Use  is  made  of  electrolytic  meters,  which  have 
proved  very  successful.  The  difference  between  the  master 
meter  in  the  central  station  and  the  sum  of  the  readings 
of  the  electrolytic  meters  at  the  consumers'  premises  is 
only  about  5  per  cent  for  the  whole  year.  Out  of  300  con- 
sumers, 27  consumed  more  than  $12.50  during  the  last  year, 
40  consxmied  between  $7.50  and  $12.50,  60  consumed  be- 
tween $5  and  $7.50,  65  consumed  between  $3.75  and  $5,  and 
108  consumed  less  than  $3.75  worth  of  electrical  energy 
Thus,  in  spite  of  a  12.5-cent  per  kilowatt-hour  rate,  more 
than  half  of  the  consumers  spent  less  than  $5  per  year 
The  i6-cp  metallic-filament  lamp  is  largely  used.  The  net 
earnings  of  the  central  station  during  the  first  year  were 
7  per  cent.  In  the  city  of  Dillenburg,  in  Hessen,  with  5000 
inhabitants,  where  there  is  a  municipal  gas  plant,  the  mu- 
nicipality has  also  undertaken  the  sale  of  electrical  energy, 
buying  the  energy  in  bulk  from  a  transmission  system  and 
distributing  it  at  3  X  120  volts.  The  city  paid  during  the 
first  year  for  the  installation  of  two  lamps  for  every  con- 
sumer who  wanted  them.  As  a  compensation  the  con- 
sumer had  to  guarantee  that  he  would  buy  for  five  years 
at  least  $4.50  worth  of  energy  yearly.  The  consumer 
may  select  his  own  wireman,  but  he  must  have  a  license  in 
the  city.  This  method  was  successful  beyond  expectations. 
In  the  first  year  500  meters  and  4000  lamps  were  installed 
The  net  earnings  of  the  electrical  department  in  the  first 
year  were  almost  $1,500.  On  the  other  hand,  the  net  earn- 
ings of  the  gas  plant  were  reduced  by  $1,000  to  $2,625 
The  net  earnings  of  the  two  departments  together  are. 
however,  now  greater  than  those  of  the  gas  plant  before 
alone.  In  a  small  out-of-town  place,  Baumholder,  with 
1700  inhabitants,  a  generating  plant  has  been  installed  with 
two  Diesel  engines  of  40  hp  and  25  hp,  and  electric  energy- 
is  distributed  at  2  X  120  volts.  The  wiring  of  the  resi- 
dences and  installation  of  two  lamps  per  meter  are  paid  for 
by  the  township.  Energy  totaling  27,500  kw-hours  was 
furnished  to  the  busbars,  and  the  sum  of  the  readings  of 
the  electrolytic  meters  showed  a  consumption  of  26,400 
kw-hours.  The  tariff  is  12.5  cents  per  kw-hour  and  6.25 
cents  meter  rent  per  month.  Out  of  278  living  houses,  258 
are  connected  to  the  station,  with  2233  lamps  and  seven 
motors.  In  connection  with  the  generating  plant  there  is 
a  bath-house  in  which  the  e.xhaust  heat  of  the  Diesel 
engines  is  utilized.  The  total  first  cost  was  $3500.  After 
deducting  interest  and  amortization  the  net  earnings  in  the 
first  year  were  $925.  The  use  of  kerosene  seems  to  have 
been  almost  given  up  even  in  small  residences  in  this 
town. — Elek.  Zeit.,  Nov.  30. 

Tariff. — H.  Bergmann. — .An  account  of  the  rates 
charged  for  electrical  energy  bv  the  upper  Silesian  elec- 
tricity works,  which  are  one  of  the  few  German  generat- 
ing stations  which  have  not  changed  their  tariff  since  they 
began  operation.  The  rate  is  based  essentially  on  the  cost 
of  generating  the  energy  and  considers  both  the  maximum 
load  and  the  yearly  hours  of  using  the  energy.  To  large 
consumers  discounts  are  allowed  according  to  the  yearly 
bill.  For  small  consumers  flat  rates  are  charged,  which  are 
based  on  an  assumed  number  of  1500  hours  of  use  of  elec- 
tricity per  year.     Out  of  15.750  consumers  there  are  981S 
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using  flat  rates.  They  have  no  meters,  but  limiting  devices 
which  limit  the  amount  of  power  taken  from  the  supply 
network.  Out  of  these  9819  flat-rate  consumers,  yyz  use 
from  30  to  50  watts,  2852  use  from  50  to  100  watts, 
2345  use  from  100  to  150  watts,  1333  use  from  150  to  200 
watts,  and  2516  use  from  200  to  2500  watts.  The  con- 
sumption of  electrical  energy  per  capita  is  much  higher  in 
upper  Silesia  than  anywhere  else  in  Germany,  even  in  the 
largest  cities.  The  consumption  of  gas  for  lighting  is  los- 
ing ground  in  upper  Silesia. — Elek.  Zeit.,  Nov.  30. 

Automatic  Reversible  Battery  Boosters.— R.  Rankin.— 
The  conclusion  of  his  paper  read  before  the  (British)  In- 
stitution of  Electrical  Engineers  discussing  the  uses  and 
advantages  of  a  battery-booster  plant  and  the  savings  likely 
to  be  effected  by  its  employment.  Boosters  are  classified 
under  three  main  divisions.  Under  class  A  are  described 
the  plain  differential.  Pirani,  Crompton  and  Lancashire 
systems ;  under  class  B  are  the  Highfield  and  E.  C.  C.  sys- 
tems. The  advantages  of  boosters  controlled  bv  external 
regulators  over  those  of  the  diverter  type  are  briefly  men- 
tioned. Such  boosters  belong  to  class  C.  wliich  includes  the 
Entz,  B.  T.  H.,  Taylor-Scotson.  Tilney  and  Brown-Boveri 
boosters,  while  the  systems  of  Lincoln  and  Rijur  are 
also  referred  to.  The  conclusions  of  the  author  are 
as  follows:  In  the  installation  of  a  battery  and  booster 
on  a  highly  fluctuating  load,  both  the  generator  and 
battery  are  operated  under  satisfactory  conditions,  for 
batteries  working  under  such  circumstances  usually  re- 
main in  very  good  order  indeed.  With  regard  to 
boosters  there  can  be  little  difference  between  the 
actual  results  obtained  from  the  use  of  those  of  class  B 
and  the  Lancashire  booster  in  class  .K.  The  author  thinks 
that  the  other  members  of  class  A  described  in  the  paper 
certainly  cannot  be  so  satisfactory  as  those  referred  to. 
Boosters  of  class  A  and  class  B  must  be  more  sluggish  in 
action  than  those  of  class  C,  certainly  more  than  those  of 
this  class  in  which  an  overshooting  effect,  suitably  checked, 
can  be  arranged  for.  Where  considerations  of  field  copper 
are  the  cause  of  an  exciter  being  used  with  a  class  .\  boos- 
ter the  sluggishness  becomes  still  more  pronounced.  The 
main  factor  causing  the  lag  in  diverter  boosters  is  the  use 
of  the  diverter  itself.  When  a  variation — say.  an  increase — 
in  line  current  occurs  the  first  increment  must  perforce 
come  from  the  generator,  and.  the  diverter  being  non- 
inductive,  this  increment  may  be,  and  usually  is.  very  con- 
siderable. It  is  obvious,  too,  that  throughout  the  entire 
action  the  booster  voltage  is  dependent  on  a  previous  varia- 
tion in  line  current,  and  the  above-mentioned  effect  has 
continually  to  be  reckoned  with.  This  will  help  to  make  it 
clear  why  lamination  of  the  entire  field  system  of  such 
boosters  is  considered  by  many  to  be  absolutely  essential. 
With  regard  to  the  respective  merits  of  boosters  in  class  C 
the  authors  have  little  to  say  as  far  as  regulation  obtained  is 
concerned,  the  Entz  booster  being  the  only  one  which  has 
been  used  to  any  extent  in  England,  and  it  is  said  that  it 
possesses  the  great  advantage  of  extreme  simplicity  and 
the  other  equally  important  advantage  that  it  employs  no 
moving   electrical    contacts. — Lond.    Electrician,   Dec.    I. 

Electrophysics  and   Magnetism. 

Thermal  Conductivity  at  High  Temperatures. — M.  F. 
.Angell. — The  author  gives  an  account  of  measurements  of 
heat  conductivities  at  high  temperatures,  using  a  method 
in  which  the  flow  of  heat  from  the  electrically  heated  in- 
side of  a  long  cylinder  to  its  outside  was  determined.  The 
results  of  determinations  of  the  thermal  conductivitv  of 
nickel  between  300  deg.  C.  and  1200  deg.  C.  and  of  aluminum 
between  100  deg.  C.  and  600  deg.  C.  are  given.  There  is 
no  constant  ratio  between  electrical  and  thermal  conduc- 
tivities for  these  metals  at  high  temperatures.  M  high 
temperatures  the  thermal  conductivity  of  aluminum  in 
creases,  and  of  nickel  up  to  700  deg.  C.  decreases,  more 
rapidly  than  from  o  deg.  C.  to  100  deg.  C. ;  above  700  dct;. 


C.  the  thermal  conductivity  ol  nickel  decreases  very  slowl\ 
up  to  12^5  deg.  C.  A  third  allotropic  state  for  nickel  exists 
at  about  700  deg.  C,  with  a  change  in  the  form  of  the  elec- 
trical and  thermal  conductivity  curves  at  this  poiut..  The 
magfnetic  critical  temperature  of  nickel  is  shifted  through  a 
range  of  130  deg.  by  heat  treatment,  annealing  from  high 
temperatures  pving  a  low  value  and  sudden  cooling,  ])ro- 
ducing  values  as  high  as  420  deg.  C.  The  results  are  given 
of  determinations  of  the  electrical  resistance  of  nickel  be- 
tween o  deg.  C.  and  1200  deg.  C.  and  of  aluminum  between 
o  deg.  C.  and  600  deg.  C. — Phys.  Rcvieu>.  November. 

Selenium. — F.  C.  Brown. — The  author  has  formerly 
shown  that  the  general  behavior  of  the  four  known  va- 
rieties of  selenium  under  the  action  of  light  could  be  ex- 
plained by  assuming  that  the  different  varieties  were 
merely  differently  proportioned  mixtures  of  three  com- 
ponents in  equilibrium  with  each  other.  Whereas  it  was 
shown  in  his  former  paper  that  the  general  behavior  of  all 
the  known  varieties  of  light-po,sitive  and  light-negative 
selenium  could  be  explained  by  the  proposed  theory,  it  is 
shown  in  the  present  paper  for  one  of  the  light-positive 
varieties,  namely,  that  found  in  the  Giltay  selenium  cell, 
that  the  change  of  conductivity  during  both  exposure  and 
recovery  can  be  explained  quite  accurately  by  the  same 
theory.  Only  one  of  the  three  components  is  conducting. 
Very  direct  experiments  show  that  for  at  least  one  case 
the  change  in  the  conductivitv  is  proportional  to  the  amount 
of  the  changing  component.  Temperature  action  in  the 
Giltay  selenium  cell  is  essentially  the  same  as  light  action, 
but  not  identical  with  it. — Phys.  Rev.,  November. 

Photoelectric  Effect  Caused  by  Incident  and  Emergent 
Light. — O.  Stuhlmann. — If  the  metals  are  arranged  in 
the  order  of  their  atomic  weights  and  also  according  to 
their  position  in  the  pei  iodic  system,  there  is  a  periodic 
increase  in  the  ratio  of  the  emergent  to  the  incident  photo- 
electric effect  as  one  ascends  through  the  periods  of  the 
table.  It  would  seem  that  the  ratio  has  a  constant  value  in 
each  period,  although  this  is  hardly  a  universal  law.  Since 
it  is  known  that  the  incident  photoelectric  effect  increases 
with  decreasing  wave-length  of  the  incident  light,  it  may 
be  that  the  ratio  of  the  emergent  to  the  incident  effect 
would  be  constant  for  monochromatic  light,  so  that  the 
present  variations  in  the  above  ratio  of  emergent  to  inci- 
dent effect  for  the  various  metals  might  be  attributed  to  a 
selective  photoelectric  activity  on  the  part  of  the  films 
used. — Phil.  Mag.,  December. 

Radium. — H.  Lieber. — The  author  first  gives  a  brief 
summary  of  the  properties  of  radium  and  its  emanations 
and  then  describes  his  method  of  "radium  coatings,"  which 
permits  the  use  of  only  small  amounts  of  radium  to  yield 
all  the  emanations  and  the  radiations  for  physiological  or 
anv  other  purpose  desired. — Jour.  Franklin  Inst..  December. 
Electrochemistry  and   Batteries. 

Electroplating. — .\  note  on  the  Marino  plating  process, 
which  permits  electrodeposits  on  china  and  other  non- 
conductors. The  articles  to  be  plated,  say,  a  china  tea 
pot.  has  its  surface  roughened  by  a  sand  blast  and  is  then 
painted  with  a  paste  consisting  of  a  mixture  of  the  chlo- 
ride, or  other  salt,  of  the  metal  to  be  deposited  and  hydro- 
fluoric acid.  This  mixture  is  said  to  form  what  may  be 
termed  a  preparative  surface  on  which  metal  can  be  de- 
posited from  an  electrolytic  bath  by  the  usual  means.  In 
this  way  a  thick  plate  of  metal  is  obtained,  which  can  be 
polished  and  worked,  while  at  the  same  time  it  considerably 
increases  the  strength  of  the  china  interior.  This  arrange- 
ment, it  is  claimed,  also  makes  the  cold  galvanizing  of  such 
articles  as  screws,  chains  and  other  machine  parts  possible 
at  a  less  cost  than  the  present  process. — Lond.  Electrician. 
Dec.  8. 

Reduction  of  Xitrobcnsine. — R.  C.  Snowden.^ — .\n  ac- 
count of  an  experimental  investigation  the  chief  results  of 
which  are  as  follows :    Nitrobenzine  can  be  reduced  elec- 
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trolytically  to  aniline  in  ferrous  chloride  solution  at  100 
deg.  C.  between  iron  electrodes.  For  a  current  density  of 
15  amp  per  square  decimeter  only  2.2  volts  is  needed. 
Massive  iron  reacts  chemically  with  nitrobenzine  and 
aqueous  ferrous  chloride  at  100  deg.,  provided  the  stirring 
is-  sufficiently  intense  to  bring  all  these  substances  into  inti- 
mate contact.  The  presence  of  an  iron  salt,  preferably 
ferrous  chloride,  seems  to  be  essential.  The  rate  of  cor- 
rosion of  the  iron  depends  on  the  concentration  of  the  iron 
salt,  but  is  not  proportional  to  it.  The  concentration  of 
the  ferrous  chloride  remains  unchanged  throughout  the  run. 
The  catalytic  action  of  ferrous  chloride  is  apparently  due 
to  its  being  a  reducing  agent  and  to  its  keeping  the  iron 
from  becoming  passive.  Nitrobenzine  is  reduced  at  100 
deg.  by  alkaline  sodium  sulphide,  ferrous  hydroxide  and 
sodium  arsenite  solutions,  but  not  by  alkaline  potassium 
ferrocyanide  solution.  With  sodium  sulphide  a  yield  of 
from  92  to  97  per  cent,  aniline  can  be  obtained;  with  fer- 
rous hydroxide  a  yield  of  from  60  to  80  per  cent  aniline  is 
obtained;  with  sodium  arsenite  the  chief  product  is  azoxy- 
benzine,  of  which  a  90  per  cent  yield  can  be  obtained — 
Journal  PItys.  Chemistry,  December. 

Chemical  Elements. — J.  W.  Nicholson. — A  paper  giv- 
ing a  preliminary  account  of  a  structural  theory  of  the 
chemical  elements,  which  derives  them  as  compounds,  in  a 
certain  sense,  of  primary  forms  of  matter.  The  simple 
elements  from  which,  or  rather  from  the  constituents  of 
which,  the  author  proposes  to  construct  all  the  others  con- 
sist of  single  rings  of  electrons  rotating  round  small  nuclei 
of  positive  electricity.  These  nuclei  are  small  compared 
with  the  electron  and  furnish  nearly  the  whole  mass  of  the 
atom.  Thi*  weight  of  an  atom,  always  determined  from  its 
inertia,  is  regarded  as  the  sum  of  the  inertias  of  all  its 
positive  and  negative  charges. — Phil.  Mag.,  December. 

Units,  Measurements  and  Instruments. 

Inductance  of  Li)icar  Conductors. — A.  C.  Jolley  ,nd  A. 
F.  Burgess. — The  conclusion  of  their  paper  giving  the  re- 
sults of  an  experimental  determination  of  the  inductance 
of  linear  conductors.  The  chief  conclusion  reached  is  that  the 
Neumann  formula  applies  only  to  the  field  whose  principal 
section  is  an  area  extending  from  the  axis  of  the  conductor 
to  infinity,  and  which  is  literally  bounded  by  two  normals  to 
the  axis  at  a  distance  apart  equal  to  the  length  of  the  con- 
ductor, and  that  it  does  not.  when  applied  to  a  finite  con- 
ductor, take  account  of  the  magnetic  field  extending  be- 
yond the  ends  of  the  conductor,  and  hence  the  values  for 
such  cases  calculated  by  it  will  be  too  low.  The  method  of 
direct  integration  employed  by  the  authors  gives  results 
which  agree  with  the  experimental  facts  with  considerable 
precision.  Considerable  masses  of  iron  do  not  affect  the 
value  of  the  inductance  of  a  finite  conductor  if  situated  at 
a  distance  greater  than  10  cm  from  it,  provided  that  they 
do  not  form  closed,  or  approximately  closed,  magnetic  cir- 
cuits about  the  conductor.  Placing  the  conductor  in  an 
open  or  semi-closed  slot  increases  the  inductance,  which 
then  becomes  virtually  independent  of  the  current  in  the 
conductor,  but  is  dependent  upon  its  position  in  the  slot. 
The  same  conductor  in  a  tunnel  which  completes  the  mag- 
netic circuit  through  a  narrow  iron  bridge  has  an  induc- 
tance which  depends  to  a  very  considerable  extent  upon 
the  conductor  current  and  hardly  at  all  upon  its  position  in 
the  slot.  The  presence  of  polar  iron  causes  a  further  in- 
crease in  the  inductance,  dependent  upon  the  length  of  the 
air-gap,  the  conductor  current  again  becoming  an  important 
factor.  The  magnetic  saturation  of  the  teeth  causes  con- 
siderable variation  in  the  inductance  in  all  cases,  a  rapid 
fall  being  shown  as  the  saturation  increases,  but  in' all  cases 
tending  toward  a  limiting  value  of  five  lines  per  centimeter 
•per  ampere.— Lond.  Electrician,  Dec.  R. 

Thermopile.— W.  W.  Coblentz.— An  illustrated  article 
on  a  bismuth-silver  thermopile.  The  thermoelectric  emf 
of  the  bismuth-silver  thermocouple  is  89  microvolts  per  de- 


gree, as  compared  with  an  iron-constantan  couple,  which  is 
from  51  to  53  microvolts  per  degree.  The  temperature 
sensitivity  of  Bi-Ag  is,  therefore,  about  74  per  cent  greater 
than  an  iron-constantan  thermopile.  Whether  the.  radia- 
tion sensitivity  is  increased  in  like  proportion  will  depend 
upon  the  selection  of  the  proper  diameters  of  wires.  In 
the  present  case  the  radiation  sensitivity  of  the  bismuth- 
silver  thermocouple  is  two  to  three  times  that  of  the  con- 
stantan  pile.  Details  of  construction  are  given. — Jour. 
I-ranklin  Inst.,  December. 

Measuring  Temperature.- — J.  Rautenkranz. — A  paper 
describing  various  types  of  electrical  instruments  for  meas- 
uring temperature,  including  (i)  resistance  thermometers, 
(2)  thermoelectric  pyrometers,  and  (3)  instruments  de- 
pending on  optical  effects. — Lond.  Electrician,  Dec.  8. 

Meter. — An  official  communication  of  the  Reichsanstalt 
on  a  new  construction  of  the  rotating  direct-current  motor 
meter  of  the  Allgemeine  Elektricitats  Gesellschaft.  The 
construction  of  the  meter  is  described  and  illustrated  in 
diagrams  and  the  method  of  calibrating  it  and  the  prop- 
erties of  the  meter  are  dealt  with. — Elek.  Zeit.,  Nov.  30. 

Telegraphy,  Telephony  and  Signals. 

Wireless  Telegraphy  in  Balloons. — Mosler. — An  account 
of  experiments  made  on  a  German  balloon  concerning  the 
best  arrangement  of  the  receiving  wire.  Great  precau- 
tions must  be  taken  to  prevent  explosions  due  to  sparks. 
Messages  were  received  with  certainty  and  clearness  over 
distances  of  1000  km  (600  miles).  It  also  seems  that  the 
intensity  of  the  receiving  current  is  practically  independent 
of  the  height  of  the  balloon,  at  least  within  the  limits  of 
the  heights  employed  in  aeronautics.  If  a  balloon  which 
receives  a  message  at  a  low  height  has  to  rise  quickly,  it 
will,  therefore,  be  able  to  continue  receiving  the  message 
with  the  same  intensity.  The  decrease  of  the  intensity  of 
the  electromagnetic  waves  with  distance  appears  to  be  di- 
rectly proportional  to  the  distance. — Elek,  Zeit.,  Nov.  30. 

Miscellaneous. 

Exhibition. — C.  Paulus. — The  first  part  of  a  description 
of  the  exhibits  at  last  summer's  exhibition  in  Munich  on 
uses  of  electricity  in  households,  in  small  workshops  and  in 
agriculture.  In  the  present  instalment  the  author  deals 
with  exhibits  relating  to  telephony,  signals,  fire  alarms  and 
burglar  alarms,  electric  clocks,  the  uses  of  electricity  in 
therapeutics,  measuring  instruments,  automatic  switches 
(for  instance,  for  closing  and  opening  lighting  circuits  at 
certain  predetermined  hours)  and  wiring  installations. — 
Elek.  Zeit..  Nov.  30. 

Hygiene  Exposition. — Heilbrun. — A  review  of  the  va- 
rious electrical  apparatus  in  the  different  departments  of 
the  hygiene  exposition  recently  held  in  Dresden.  Applica- 
tions of  electricity  were  made  for  lighting,  heating,  motor 
service  and  therapeutic  purposes. — Elek.  Zeit.,  Dec.  7. 


Book  Review. 

Magnetismo  £  Elettricita.  By  Francesco  Grassi.  Milan  : 
Ulrico  Hoepli.  878  pages,  398  illus.  Price,  7.50  lire. 
Fourth  edition. 
A  good  elementary  treatise  on  applied  electricity  and 
magnetism,  which  occupies  an  intermediate  position  be- 
tween a  book  on  descriptive  physics  and  a  book  on  descrip- 
tive electrical  engineering.  Mathematics  is  hardly  em- 
ployed. Nevertheless,  a  good  general  insight  is  offered  in 
the  sciences  of  experimental  magnetics,  electrics  and  elec- 
tromagnetics, as  well  as  in  their  relation  to  electrical  engi- 
neering. The  work  is  divided  into  thirty  chapters,  of 
which  the  first  half  relate  to  the  fundamental  sciences  and 
the  second  half  to  the  engineering  applications.  The  chap- 
ters on  terrestrial  magnetism  and  on  radioactivity  are  par- 
ticularly well  treated. 
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New  Apparatus  and  Appliances 


THE    COMMERCIAL   VALUE   OF    THE    MAXIMUM- 
DEMAND-INDICATOR  SYSTEM. 


Bv  A.  G.  Rakestraw. 

The  question  of  rates  for  electric  service  has  recently 
been  the  subject  of  investigation  and  analysis  by  the  rate 
research  committee  of  the  National  Electric  Light  Asso- 
ciation, and  much  space  has  been  devoted  to  a  discussion  of 
the  problem  in  the  technical  press.  The  rather  sudden 
interest  of  central  stations  in  the  rate  question  has  been 
largely  precipitated  by  the  rapid  introduction  of  the  tung- 
sten lamps  and  the  loss  of  revenue  which  was  feared  as  a 
result. 

It  is  true  that  the  increased  use  of  light  due  to  the  new 
lamps  soon  more  than  compensated  for  the  reduction  of 
energy  taken,  but  the  effect  has  been  to  bring  the  subject 
of  rate  analysis  to  the  attention  of  central-station  managers. 
One  fact  which  was  at  once  recognized  was  that  so  far  no 
adequate  provision  had  been  made  for  the  fixed  charges 
or  the  cost  of  supplying  the  service,  and,  as  a  consequence, 
any  increase  in  the  efficiency  of  lamps  or  other  apparatus, 
while  reducing  the  cost  to  the  customer  just  that  much, 
does  not  reduce  the  cost  of  supplying  him  in  the  same 
proportion.  Since  in  most  cases  the  fixed  charges  are  a 
large  share  of  the  total  expense,  it  becomes  absolutely 
necessary  that  the  rates  be  adjusted  to  take  care  of  this 
item. 

The  problem,  therefore,  is  to  devise  a  system  which, 
without  being  too  complicated,  shall  equitably  take  into 
account  the  various  factors  entering  into  the  cost  of  elec- 
tric service,  and  which  shall  be  flexible  enough  to  meet 
different  conditions,  while  being  attractive  to  the  customer. 

The  old  flat  rate  and  the  straight  meter  rate  have  both 
been  recognized  as  inadequate  for  these  purposes  and  there 
have  been  many  other  plans  suggested  of  more  or  less  value. 
One  common  plan  is  to  give  varying  discounts  according 
to  the  size  of  bill.  Another  is  to  give  different  meter  rates 
according  to  the  guaranteed  monthly  consumption,  and 
still  another  is  the  two-rate  system,  either  with  or  without 
the  use  of  the  maximum-demand  indicator.  A  fourth  plan 
which  has  received  a  good  deal  of  attention  and  has  been 
introduced  in  many  places  is  the  controlled  flat  rate  with 
the  use  of  the  ''Excess"  indicator.  So  far  this  system  has 
been  used  almost  exclusively  for  residences,  though  a  few 
companies  have  extended  it  to  small  commercial  business. 

With  the  "Excess"  indicator  the  demand  is  limited,  but 
the  hours  of  burning  are  not.  The  customer  may  have  any 
number  of  lamps  in  the  house,  but  makes  a  contract  for  a 
certain  demand,  say  100  watts,  which  will  permit  him  to 
use  four  25-watt  tungsten  lamps  anywhere  at  any  one  time ; 
but  if  more  than  this  number  are  turned  on  the  indicator 
will  automatically  interrupt  the  circuit,  turning  the  power 
off  and  on  at  frequent  intervals  until  the  excess  demand 
ceases.  The  customer  is  usually  limited  to  the  use  of 
tungsten  lamps,  for  his  own  benefit,  for  although  carbon- 
filament  lamps  can  be  used  if  desired,  yet  because  they  take 
so  much  more  current  the  results  would  be  anything  but 
satisfactory  to  him. 

Neglecting  any  discussion  as  to  the  equity  of  this  rate, 
it  may  be  interesting  to  consider  some  of  the  practical  re- 
sults secured  by  the  use  of  this  device.  The  writer,  as 
contract  agent  of  the  Harrisburg  (Pa.)  Light,  Heat  & 
Power  Company,  has  assisted  in  inaugurating  and  con- 
ducting a  "new-business"  campaign  with  the  aid  of  the 
"Excess"  indicator,  the  results  of  which  have  been  both 
productive  and  instructive.    In  the  first  place,  from  the  cus- 


toiiKr  s  point  of  view,  it  is  certainly  a  great  satisfaction  to 
know  what  one's  electric-light  bill  will  amount  to.  Many 
customers  will  submit  to  even  a  small  increase  in  the 
guaranteed  amount  of  consumption  for  the  sake  of  im- 
munity from  worry  as  to  the  probable  winter  bills;  and 
since  the  customer  docs  not  have  to  worry  over  the  possi- 
bility (and  frequently  the  reality)  of  high  bills,  and  since 
he  is  not  constantly  suspicious  of  the  accuracy  of  the 
meter,  his  relations  with  the  company  arc  apt  to  be  more 
pleasant. 

I'^urthermore,  since  in  most  instances  the  use  of  the 
tungsten  lamp  is  compulsory,  this  very  fact  enables  him  to 
secure  more  light  for  the  same  outlay  than  would  be  pos- 
sible under  any  other  system.  W'c  have  found  that  our 
residence  customers  using  the  controlled  flat  rate  always 
have  well-lighted  houses,  which  in  itself  is  perhaps  as  good 
an  advertisement  as  the  lighting  company  could  have.  The 
statement  sometimes  made,  that  since  the  customer  has  to 
pay  for  his  own  lamp  renewals  he  will  be  careful  to 
economize  in  the  hours  of  burning  for  the  sake  of  saving 
the  lamps,  I  do  not  believe  to  be  founded  on  fact.  We  find 
that  our  flat-rate  customers  use  the  light  very  freely, 
though  not,  as  a  rule,  extravagantly. 

Another  advantage  to  the  customer  is  that  the  "Excess" 
indicator  does  not  have  to  be  read  monthly,  and  this  relieves 
the  housewife  ot  much  inconvenience,  especially  in  winter 
time,  when  mud  and  snow  are  likely  to  be  tramped  through 
the  house.  This  is  particularly  an  advantage  in  case  the 
meter  happens  to  be  in  the  attic  or  some  other  place  diffi- 
cult of  access. 

From  the  standpoint  of  the  central  station,  we  are  re- 
lieved of  the  expense  of  meter  reading,  testing,  repairing, 
calculation  of  the  bills,  as  well  as  the  loss  of  revenue  from 
slow  meters,  which  may  be  considerable.  It  is  also  a 
source  of  satisfaction  to  be  relieved  of  the  necessity  of 
attending  to  high-bill  complaints,  which  otherwise  are  sure 
to  come  in  and  which  call  for  check  readings,  special  tests 
and  frequently  rebates  in  order  to  keep  the  good  will  of 
the  customer,  and  sometimes  necessitate  the  removal  of 
the  service  altogether  on  account  of  refusal  to  pay  an 
unusually  high  bill. 

Our  experience  has  been  that  it  is  possible  to  secure  a 
large  number  of  customers  on  this  basis  that  we  could  not 
get  in  any  other  way.  The  proposition  appeals  to  them. 
Some  central-station  managers,  while  admitting  this  to  be 
true,  have  looked  upon  the  controlled  flat-rate  system  as  a 
sort  of  bait  with  which  to  get  customers  on  the  line  with  a 
view  finally  to  changing  them  over  to  meters.  While  it  is 
true  that  the  new  business  attracted  by  the  "Excess"  indi- 
cator consists  largely  of  persons  who  have  not  heretofore 
used  electric  light,  and  while  undoubtedly  some  of  these  will 
eventually  use  meters,  yet  I  do  not  think  that  the  indicator 
should  be  looked  upon  in  this  light,  as  there  is  a  great  deal 
of  business  within  the  reach  of  every  central  station  which 
could  not  only  be  secured,  but  profitably  retained,  on  this 
basis.  We  have  also  quite  a  few  customers  now  on  the 
flat  rate  who  formerly  used  meters,  but  who  discontinued 
the  latter  service  on  account  of  high  bills  or  for  a  similar 
reason. 

We  have  found,  under  the  local  conditions  obtaining, 
that,  when  the  two  systems  are  impartially  explained  to 
prospective  customers,  of  those  who  have  previously  been 
users  of  electricity  about  half  will  choose  each  plan,  but 
of  those  who  have  previously  been  using  oil  or  gas  a  large 
majority  choose  the  "Excess"  indicator. 

Were  it  not  for  the  complications  caused  by  the  demand 
for  heating,  cooking  and  other  appliances,  I   believe  the 
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controlled  flat  rate  would  be  ideal  for  residence  use.  As 
it  is.  I  believe  that  we  should  make  efforts  toward  perfect- 
ing some  system  by  which  these  appliances  may  be  used 
on  a  special  flat  rate,  in  connection  with  the  indicator; 
for  it  is  quite  certain  that  the  neglect  to  do  this  will  serve 
as  a  restraint  upon  their  use,  as  there  are  quite  a  number 
of  flat-rate  customers  who  will  postpone  the  purchase  of 
electric  irons,  washers,  cleaners,  sewing-machine  motors, 
and  other  such  articles,  rather  than  give  up  the  benefits  of 
the  "Excess'"  indicator. 

In  regard  to  changing  from  meters  to  indicators  by 
present  customers,  I  would  say  that  we  have  had  quite  a 
number  of  requests  for  such  changes.  While  we  have  not 
refused  any  of  them,  yet  we  have  rather  discouraged  any 
such  change  except  where  it  clearly  appears  that  the  in- 
dicator is  what  the  customer  needs  and  ought  to  have.  The 
majority  of  our  meter  customers  are  used  to  that  system; 
most  of  them  are  using  some  kind  of  appliances,  and  it  is 
almost  certain  that  if  they  were  encouraged  to  change  over 
in  large  numbers  it  would  not  be  long  before  a  great  many 
would  want  their  meters  back  again,  thus  entailing  need- 
less expense  upon  the  central  station.  The  number  of 
changes  from  meter  to  indicator  and  from  indicator  to 
meter  has  been  trifling  as  compared  with  the  total  business 
secured. 

In  general.  I  feel  that  the  "Excess"  indicator  is  of  great 
commercial  value  to  the  central  station,  bringing  in  a  large 
revenue  per  unit  of  demand ;  and  while  the  gross  revenue 
may  be  somewhat  smaller  per  customer,  yet  this  will  be 
more  than  offset  by  the  increased  number  of  customers 
which  it  is  possible  to  serve  with  the  same  plant  and  line 
equipment  .\s  applied  to  residence  business,  it  certainly 
does  a  great  deal  toward  making  the  use  of  electric  light 
universal,  and  every  customer  added  to  the  line  is  a  stand- 
ing advertisement.  Our  customers  who  have  this  system 
are  all  well  pleased.  They  talk  to  their  friends  and  neigh- 
bors, and  we  can  trace  a  considerable  amount  of  unsolicited 
new  business  to  this  source. 


THE  RECONSTRUCTION   OF  A  20,000-HP  HYDRO- 
ELECTRIC PLANT. 

The  Borel  plant  of  the  Pacific  Light  &  Power  Company, 
Los  Angeles,  possesses  several  features  of  interest,  espe- 
cially with  reference  to  the  development  and  installation  of 
modern  water  turbines.  The  plant,  which  is  located  on  the 
Kern  River,  consists  of  five  2500-kw  Bullock  generators, 
which  arc  waterwheel-driven  and  form  a  part  of  the  gen- 
erating system  of  the  above  company,  furnishing  Los 
Angeles  with  electricity  through  upward  of  150  miles  of 
transmission  hne.  The  water  for  driving  the  turbines  is 
carried  through  a  cemented  canal  12  miles  long  to  a  fore- 
bay  located  directly  above  the  power  house.  In  this  way 
a  drop  of  260  ft.  is  created.  The  water  is  taken  from  the 
forebay  through  five  5-ft.  steel  pipes  each  500  ft.  long  to 
the  turbines.  The  plant  is  reached  by  an  old  mountain  road 
35  miles  long  which  attains  an  altitude  of  4000  ft.,  and  the 
plant  itself  has  an  elevation  of  2500  ft.  above  sea  level. 

The  original  installation  of  the  plant  consisted  of  five 
impulse  turbines  of  the  Girard  type.  The  wheels  were 
mounted  overhung  on  the  i6-in.  shaft  extension  of  the 
generators,  and  the  speed  of  the  wheels  was  231  r.p.m.  As 
the  power  house  is  located  on  a  bank  about  25  ft.  above  the 
river,  the  wheels  were  provided  with  draft  tubes,  and  bv 
means  of  an  air  inlet  into  the  casing,  which  was  regulated 
through  a  float  valve  in  the  tailrace.  the  water  in  the  draft 
tube  was  to  be  kept  a  certain  distance  below  the  wheels. 
After  about  four  years'  operation  it  was  decided  to  take  the 
Girard  turbines  out,  as  they  did  not  operate  at  the  desired 
high  efficiency. 

The  Pelton  Water  Wheel  Company,  of  San  Francisco, 


was  awarded  the  contract  for  four  Pelton-Francis  units, 
the  purchaser  taking  the  precaution  to  have  the  first  unit 
built  and  installed  and  very  thoroughly  tested,  in  com- 
pliance with  guarantees,  before  authorizing  the  manufac- 
ture of  the  other  three  units.  In  the  design  of  these  tur- 
bines   a    runner    of    rather    large    diameter    (84    in.)    was 


Fig.   1 — Borel   Power  Station. 

necessary,  thus  making  the  surface  friction  and  runner  and 
casing  clearances  rather  critical.  In  other  words,  the 
runner  is  of  necessity  what  is  known  as  an  extremely  low- 
speed  type  for  the  attainment  of  best  efficiencies.  The 
large  diameter  of  the  runner  of  course  makes  necessary  a 
large  diameter  of  spiral  casing  weighing  upward  of  30,000 
lb.  and  standing  16.5  ft.  high.  This  is  parted  horizontally. 
The  flow  of  water  to  the  turbine  may  be  controlled  by  a 
42-in.  hydraulically  operated  gate  valve.  The  water  passage 
to  the  runner  is  under  the  control  of  thirty-two  cast-steel 
wicket  gates  or  guide  vanes  outside  packed  and  of  care- 
fully determined  curvature,  to  insure  good  efficiencies  at 
fractional  loads.  A  cast-steel  gate  ring  actuated  by  the 
governor  controls  the  synchronous  movement  of  these 
wicket  gates  through  suitable  levers  and  links.  The  turbine 
runner  is  of  manganese  bronze  and  great  care  was  taken  in 
the  molding  to  insure  smooth  surfaces,  the  instrument 
being  hand-scraped  and  machined  with  this  object  in 
view.  The  runner  is  hydraulically  balanced  by  means 
of  balance  chambers  on  each  side,  but  a  double  disk 
thrust  bearing  with  automatic  ring  oiling  supply  is  also 
provided.  The  runner  discharge  occurs  over  a  fixed  conical 
thimble  surrounding  and  protecting  the  shaft  and  extending 
into  the  draft  elbow.  The  reaction  from  the  runner  is  thus 
taken  up  by  this  stationary  discharge  thimble,  which  re- 
duces the  end  thrust  on  the  bearing.     The  draft  tube  ex- 
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Frg.    2 — Turbine    at    Plant    Showing    Governor    Connections. 

tends  from  the  flange  outlet  of  the  draft  elbow  a  distance  of 
27  ft.  below  the  shaft  center  line,  flaring  suitably  to  reduce 
the  discharge  velocity  to  a  minimum.  The  casing  covers 
are  made  parting  to  facilitate  access.  The  shaft  where  it 
extends  through  the  packing  glands  is  protected  from  wear 
by  a  suitable  parting  bronze  wearing  shield,  which  can  oe 
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readily  replaceil.  The  water  passage  between  the  wicket 
gates  and  runner  is  protected  by  bronze  liner  plates  readily 
replaceable  in  the  event  of  wear.  Aside  from  the  adjust- 
ment provided  for  the  wicket  gates,  the  connecting  rods 
between  the  gate  ring  and  governor  rockshaft  are  adjust 
able. 
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Gate  Opeuiug  in  Inches 
Fig.     3 — Efficiency    Test    of    400C-hp    Peiton- Francis    Turbine. 

In  most  installations  a  synchronously  operated  relief  valve 
is  directly  connected  to  the  rockshaft  to  prevent  water  ram 
in  the  pipe  line  on  the  governor's  action  at  load  changes. 
In  this  particular  plant,  however,  the  governor  works 
directly  on  the  wicket  gates,  but  is  set  to  make  the  stroke 
slow  enough  to  prevent  a  material  rise  of  pressure  in  the 
short  pipe  line. 

The  first  unit  was  completed  and  installed  in  March, 
191 1,  and  on  April  21  and  22  an  elaborate  test  was  made  by 
Mr.  James  H.  Wise,  representing  J.  G.  White  &  Company, 
acting  hydraulic  engineers  for  purchaser.  The  efficiency 
was  found  to  exceed  the  guarantees,  the  maximum  efficiency 
being  85.5  per  cent,  and  the  construction  of  the  other  three 
units  was  started  at  once.  A  record  of  the  test  is  indicated 
in  Fig.  3.  The  generator  tested  was  paralleled  with  the 
transmission  line  and  partly  loaded,  but  it  was  found 
that  its  voltage  could  not  be  raised  above  2000  volts  with 
a  unity  power  factor  on  the  generator.  As  it  was  de- 
sirable to  run  the  test  with  as  near  the  normal  terminal 
voltage  of  2200  for  the  generator  as  possible,  a  second 
generator  was  also  paralleled  with  the  transmission  line. 
Then  the  water  of  the  turbine  of  this  unit  was  shut  oil. 
allowing  the  generator  to  float  on  the  line;  by  over-excitini; 
its  field  the  transmission  voltage  was  raised,  so  that  the 
generator  under  test  could  be  run  at  practically  nominal 
terminal  voltage.  All  the  other  generators  were  shut  down 
during  the  entire  test. 

In  order  to  determine  the  iron  loss  and  the  friction  am! 
windage  losses,  both  of  the  generators  were  connected  to 
the  transmission  line  and  then  the  water  was  shut  off  from 
one  generator  and  both  generators  were  then  disconnected 
froin  the  transmission  line.  In  this  way  the  generator 
under  test  was  run  as  a  synchronous  motor  and  was  given 
an  increased  field  excitation  for  each  point  of  the  test. 
The  voltage  of  the  driving  generator  was  varied  so  as  to 
give  a  unity  power-factor  input  to  the  synchronous  motor. 
The  speed  of  the  driving  generator  was  held  at  the  value 
corresponding  to  50  cycles  by  operating  the  turbine  gates 
manually.  From  the  curves  of  Fig.  3  it  will  be  seen  that 
the  maximum  efficiency  of  the  generators  ran  as  high  as 
95.7  per  cent  at  full  load  and  92  per  cent  at  half  load. 


The  above  test  results  show  that  a  reaction  turbine  can 
give  excellent  rcsidts  and  high  efiiciencies  under  extremely 
unfavorable  conditions,  where  even  impulse  wheels  have 
been   con>idercd 


A    MODERN    ELECTRICALLY    OPERATED    BRICK 
PLANT. 


By  C).  I'.  Mi:tz. 

One  of  the  most  modern  electrically  driven  linck  plains 
is  that  of  the  Oakland  Paving  Brick,  Company,  to  which 
the  accompanying  illustrations  refer.  This  is  said  to  be 
the  largest  paving-brick  plant  in  the  United  .States,  having 
a  capacity  of  100,000  paving  bricks  per  day.  Us  total  capac- 
ity is  200,000  of  all  kinds  of  bricks  per  day.  The  plant  is  lo- 
cated near  Niles,  Cal.,  in  the  beautiful  anil  prosperous  coun- 
try touching  the  Coast  Range  foothills,  on  the  east  shore  of 
.San  Francisco  Bay.  Plenty  of  good  clay  is  at  hand  here, 
rei|uiring  only  to  be  opened  up  by  llie  rcmi)\a1  of  3  ft.  of 
the  rich  top-soil. 

The  brick-plant  building  is  of  mill  construction,  covered 
with  corrugated  iron,  and  has  the  shape  of  an  L,  with  its 
longer  member  1000  ft.  in  length.  .\  runway  carries  a 
10-ton,  62-ft.  traveling  crane,  which  serves  the  entire  build- 
ing. This  crane  is  operated  by  220-volt  alternating-current 
motors,  and  was  built  by  the  American  Clay  Machinery 
Company,  which  also  furnished  all  the  brick-making 
machinery.  The  plant  is  electrically  driven  throughout  and 
is  also  lighted  by  electricity.  Many  new  and  interesting 
features  have  been  introduced,  as  shown  by  the  accom- 
panying illustration,  which  will  give  some  idea  of  the  com- 
pleteness of  the  details. 

The  electrical  equipment,  which  was  furnished  entirelv 
by  the  Allis-Chalmers  Conipany,  includes  motors,  con- 
trolling apparatus  and  transformers.  Practically  all  the 
motors  are  of  the  2200-volt  induction  type,  which  has  been 
used  very  extensively  in  cement  mills,  crushing  plants. 
brick  factories,  and  other  places  where  there  is  a  large 
;imount  of  dust,  in  all  cases  giving  extremely  good  service. 
Motors  of  lower  voltage  have  frequently  been  employed, 
mainly  because  they  were  believed  to  be  somewhat  safer 
for  the  operatives,  but  it  has  been  found  that  where  proper 
care  is  taken  in  the  installation  there  is  no  serious  danger 
from  this  source.  A  very  considerable  saving  of  wiring 
copper  is  effected,  and  the  cost  of  step-down  transformers 
is  saved  in  many  cases. 


Fig.  1  —  Interior  of  Substation  Showing  Transformers  and   Starters 
for   2300-Volt    Induction    Motors, 

Energy  is  delivered  to  the  plant  by  the  Pacific  Gas  & 
Electric  Company  over  a  6o,ooo-voU,  three-phase  trans- 
mission line.  Outside  the  sub.station,  which  is  adjacent  to 
the  main  plant  building,  is  a  heavy  framework  which  car- 
ries the  terminal  insulators,  air-brake  switches  and  pole- 
top    fuses.      From    this    framework    the   high-tension    lines 
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are  carried  into  the  substation  to  tiie  60,000-2300-volt  oil- 
filled,  water-cooled  transformers,  the  secondaries  of  which 
feed  directly  to  the  starters  for  the  2200-volt  motors  and 
to  the  primaries  of  the  low-voltage  transformers,  which 
step  down  to  220  volts  for  the  potential  starters  controlling 
the  crane-type  low-voltage  motors.  All  of  the  motors  in 
the  plant,  with  the  exception,  of  course,  of  those  on  the 
cranes,  are  controlled  directly  from  the  substation.  An 
annunciator  in  the  switch  house  is  connected  by  a  bell 
-ircuit  to  push-buttons  at  each  motor,  so  that  by  a  system 
of  signals  the  machine  operator  can  notify  the  switch 
attendant  when  to  start  or  stop  a  motor.  All  the  starting 
and  switching  apparatus  is  thus  kept  in  an  atmosphere  free 
from  dust,  and  under  the  care  of  a  single  skilled  electrician. 
.Ml  wiring  is  carried  in  metal  conduits. 

The  lighting  of  the  plant  is  in  general  by  means  of  lamp 
standards  placed  beside  the  machine  and  protected  by 
lamp  guards.  This  arrangement  leaves  all  overhead  space 
free  for  the  movement  of  the  cranes.  In  parts  of  the 
building  where  cranes  do  not  operate  drop  cords  or  conduit 
is  used. 

The  plant  has  been  located  quite  near  the  clay  pits.  At 
present  the  top  layer  of  earth  is  removed  from  the  clay 
deposits  by  a  horse-drawn  scraper,  the  same  means  being 
used  to  excavate  the  clay.  It  is  planned  later  to  install  an 
electric  shovel  for  this  work  as  soon  as  the  plant  is  in  full 
operation.  From  the  hopper  into  which  the  clay  is  dumped 
a  belt  conveyor  carries  the  material  to  a  24-in.  disinte- 
grator, where  it  is  thoroughly  broken  up.  From  the  disin- 
tegrator a  chain  conveyor  then  carries  the  finely  divided 
clay  to  a  hopper  above  the  pug  mill  into  which  it  is  fed 
as  neede^!.  Here  it  is  finely  ground  and  mixed  with  a 
suitable  amount  of  water  to  give  the  consistency  for  mak- 
ing brick.  From  the  pug  mill  the  clay  mixture  is  discharged 
into  a  brick  machine,  immediately  below  it,  in  which  dies 
form  the  brick  to  its  approximate  dimensions.  The  green 
bricks  are  then  delivered  to  a  rotary  cutter  which  trims 
them  to  exact  size.  An  off-bearing  conveyor  belt  thence 
delivers  the  paving  brick  to  the  front  of  a  row  of  four 
automatic  re-presses  into  which  they  are  fed  by  hand. 
Common  red  building  brick  or  sewer  brick  require  no  re- 
pressing, the  bricks  being  taken  by  hand  directly  from  the 
conveyor  and  piled  in  units  of  500.  All  rejections  are  left 
on  the  conveyor  belt,  to  be  dropped  from  its  end  into  a 


Fig.    2— Brick    Machine    and    Rotary    Cutter. 

second  conveyor  beneath  the  floor,  which  returns  them  to 
the  pug  mill.  All  of  the  machinery  thus  far  mentioned, 
together  with  the  connecting  conveyors,  is  driven  from  a 
line  shaft,  which  in  turn  is  operated  by  a  250-hp  motor. 

One  of  the  greatest  labor-saving  devices  in  the  plant  is 
the  automatic  brick-setting  macliine.  by  which  the  crane 


picks  up  the  bricks  in  units  of  500  and  stacks  them  in  a 
double,  continuous  drier.  Each  of  these  concrete  driers 
holds  150,000  bricks.  Wooden  covers  borne  on  wheels  close 
the  tops  of  the  driers.  After  the  driers  are  filled  with 
brick  and  closed  hot  air  is  blown  in  through  bottom  aper- 
tures by  a  20-ft.  fan  driven  by  an  adjustable-speed  motor. 


Fig.    3 — Automatic    Re-presses. 

This  speed  control  enables  the  amount  of  air  supplied  to 
be  regulated  at  will.  Two  --ft.  disk  fans,  driven  by  lo-hp 
constant-speed  motors,  draw  the  moist  air  from  the  driers. 

Crude  oil  is  used  throughout  the  plant  for  heating  pur- 
poses. A  duplex  14-in.  by  lo-in.  Clayton  air  compressor, 
driven  by  a  50-hp  induction  motor,  furnishes  all  the  air 
needed  for  various  purposes,  including  that  used  for  atom- 
izing the  oil  in  the  burner  for  the  kilns  and  hot-air  fur- 
naces. Compressed  air  is  also  utilized  for  blowing  the 
dust  from  the  motors  and  for  cleaning  the  dies  and  presses. 

After  drying  for  twenty-four  hours  the  bricks  are  re- 
moved from  the  drier  again  by  the  brick-setting  machines 
and  stacked  in  the  kilns  in  similar  units  of  500.  As  soon 
as  they  are  thoroughly  burned  the  brick-setting  machines 
are  again  brought  into  play  and  the  bricks  removed  to  be 
cooled  and  finally  loaded  on  cars.  Through  the  use  of 
these  machines  it  is  thus  seen  that  the  minimum  amount 
of  labor  is  employed  in  handling  the  brick.  The  only 
points  at  which  they  are  individually  handled  are  where 
they  are  fed  into  the  presses,  stacked  upon  the  brick-set- 
ting trays,  or  piled  in  the  cars.  This  means  a  very  great 
reduction  in  the  expense  of  operation. 

The  bricks  broken  in  the  driers  or  kilns  are  later  ground 
up  in  a  9-ft.  dry  pan.  driven  by  a  40-hp  motor.  From  here 
they  are  delivered  to  the  pug  mill,  where  they  are  again 
worked  up  into  brick.  This  method  of  handling,  of  course, 
greatly  reduces  the  waste. 

A  6ooo-gal.  oil  tank  located  a  little  distance  from  the 
plant  stores  sufficient  fuel  oil  to  operate  it  for  long  periods, 
it  also  makes  possible  the  purchase  of  oil  in  large  quan- 
tities, securing  a  correspondingly  better  price.  The  oil  is 
delivered  from  the  tank  by  three  Gould  oil  pumps  driven 
by  a  lo-hp  motor.  The  same  motor  also  drives  a  deep- 
well  water  pump  which  supplies  all  the  water  needed  about 
the  works. 

This  California  plant  has  now  been  in  operation  for 
about  a  year  and  has  given  complete  satisfaction  in  every 
detail.  The  owners  are  reported  to  be  highly  gratified  at 
the  success  attending  their  choice  of  apparatus  and  their 
decision  to  use  electric  drive  throughout.  The  president 
of  the  Oakland  Paving  Brick  Company  is  Mr.  L.  G.  Burpe. 
and  the  vice-president  is  Mr.  E.  A.  Heron,  who  is  presi- 
dent of  the  Oakland  Consolidated  Traction  Company. 
The  secretary  and  treasurer  is  Mr.  D.  K.  Halloway. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

WITH  attention  directed,  as  is  customary  at  this  time, 
toward  the  taking  of  inventories,  the  compiling  of 
the  results  of  the  year's  operation  in  many  cases,  and 
with  planning  for  the  coming  year,  business  transactions  in 
the  majority  of  lines  have  shown  a  slight  curtailment  during 
the  week.  Retail  lines  are  still  reflecting  the  activity  of  the 
holiday  season,  and  the  turnover  in  this  direction  is  close  to 
the  normal.  The  buying- of  steel  throughout  the  holidays  lias 
l>een  greatly  beyond  expectations,  and  has  contributed  to  an 
important  degree  in  making  the  fourth  quarter  in  the  steel  busi- 
ness the  most  satisfactory  of  the  year.  Railroad  interest  in 
the  steel  markets  is  unabated,  and  orders  for  fair  tonnages 
for  1912  delivery  are  now  pending  from  this  source.  The 
plants  of  the  Steel  Corporation  are  understood  to  be  operating 
at  appro-ximately  80  per  cent  of  capacity,  and  with  contimiation 
of  the  present  rate  of  buying  increase  to  nearly  85  per  cent 
in  the  early  part  of  1912  is  probable.  The  pig-iron  market  is 
fairly  active  considering  the  period  of  the  year,  although  in- 
quiries at  present  are  rather  light.  A  slight  degree  of  hesita- 
tion in  general  trade  still  prevails  in  the  West,  and  buying  for 
the  future  is  being  done  on  only  a  narrow  scale.  The  recent 
improvement  in  the  wool  industry  has  been  of  decided 
benefit  to  trade  in  New  England,  and  the  prospects  for  the 
coming  year  in  that  section  of  the  country  are  regarded  as 
unusually  good.  The  tone  throughout  the  country,  with  the 
exception  of  that  in  the  West,  as  above,  is  generally  optimistic, 
and  with  the  greater  part  of  the  influences  that  have  retarded 
progress  this  year  already  removed,  there  is  no  good  reason 
why  a  period  of  good  business  should  not  be  ushered  in  with 
the  coming  year.  Business  failures  for  the  week  ended  Dec. 
21,  as  reported  by  Bradstreefs,  were  294,  as  compared  with  309 
in  the  preceding  week,  271  in  the  corresponding  week  of  1910, 
264  in  1909,  196  in  1908,  and  294  in  1907. 


THE  Copper  Market. 


INTEREST  in  the  copper  market  has  been  very  light  this 
week  both  here  and  in  Europe  on  account  of  the  holiday, 
but  prices  have  held  rather  firmly  in  spite  of  the  small 
amount  of  business  transacted.  Quotations  for  electrolytic 
during  the  week  have  been  in  the  neighborhood  of  1454  cents 
per  pound  for  thirty  days.  Many  dealers  are  expecting  con- 
siderable improvement  in  prices  and  demand  to  appear  with 
the  first  of  the  year.  Just  what  form  the  price  manipulation 
will  assume  in  the  next  few  months  remains  to  be  seen,  but 

Settling 

Standard    Copper.  Bid.  Asked.  Price. 

Spot   13.8/5^  H.OO  

December     U.STA  H.OO  13.95 

January    13.95  14.10  14.02^i 

February     13.95  14.15  14.05 

March    13.95  14.15  14.05 

April     13.95  14.10  14.02}i 

The   Londnn   market,    Dec.   27,   was  as  follows: 

Noon.  Closing. 

£     s     d  £     s     d 

Standard    copper,    spot 63  10     0  63  15     0 

Standard    copper,    futures 64     7     6  64  12     6 

Extreme    fluctuations    for    this    year: 

Highest.  Lowest. 

Standard     14.00c  11.57>4c 

London,    spot £63  15     0  £53     7     6 

London,     futures 65     0    0  54    0     0 

Best    selected 67  15     0  57     5     0 


it  is  more  than  likely  that  the  response  of  consumers  will 
continue  to  be  governed  by  their  understanding  of  the  rela- 
tions between  supply  and  demand  in  the  copper  industry  and 
not  by  any  fear  that  substantial  advances  in  price  are  forth- 
coming. It  is  more  than  likely  that  selling  interests  will  ap- 
preciate the  advantage  of  keeping  prices  in  the  neighborhood 
of  14  cents,  at  which  price  they  can  make  a  profit,  rathei 
than  run  the  risk  of  decreasing  demand  by  further  advances. 
The  outlook  for  the  coming  year  in  general  business  is  very 
fair,   and  improvement   in   the   affairs   of  the  country  will   of 


i"iir,<e  l>c  felt  to  some  extent  in  the  copper  industry  II  U 
hoped  that  a  plan  for  the  rational  curtailment  of  output  will 
he  devised  in  the  coming  year,  and  that  the  situation  will  be 
further  improved  by  healthy  increase  in  demand  due  to  ap- 
plication of  the  metal  to  many  uses  and  purposes  in  which  it 
is  not  at  present  employed.  E.xports  for  the  month,  including 
Hec.  27,  aggregate  29.001  tons.  The  daily  call  on  the  Metal 
Exchange  Dec.  27  quoted  copper  'as  per  the  accompanying 
lable.  

Industrial  and  Commercial  Rotes. 
Active  Competition  by  Postal  Telegraph  Company. — The 

German  Cable  Company  and  its  ally,  the  Conuncrcial  Cable 
Company,  have  announced  a  .so  per  cent  reduction  in  rates, 
effective  Jan.  i,  1912,  on  public  and  press  messages  between 
New  York  and  Berlin  and  intermediate  points.  Messages  in 
plain  language  will  be  accepted  by  the  companies  after  that 
date  at  12;/^  cents  per  word  in  place  of  the  existing  rate  of  25 
cents,  messages  being  subject  to  a  possible  delay  of  twenty- 
four  hours.  Press  messages  will  be  taken  at  6J4  cents  per 
word  in  place  of  the  present  rate  of  12!  i  cents,  messages  being 
subject  to  a  possible  delay  of  nineteen  hours.  This  inove 
is  of  great  importance,  being  a  means  of  improving  the  facili- 
ties for  trade  between  Germany  and  the  United  States,  and 
the  announcement  has  been  received  in  Germany  with  con- 
siderable enthusiasm.  In  addition  to  this  feature,  the  reduc- 
tion is  another  step  in  the  aggressive  competition  which  the 
Postal  Telegraph  Company  is  carrying  on  against  the  .Amer- 
ican Telephone  &  Telegraph  Company  and  allied  interests. 
The  Postal  has  by  the  new  schedule  with  Germany  met  the 
move  for  public  favor  and  increased  profits  inade  by  the 
Western  Union  a  few  weeks  ago  when  the  American  Tele- 
phone &  Telegraph  interest  announced  its  deferred-message 
schedule  to  Great  Britain.  The  Western  Union  cannot  dupli- 
cate the  Postal's  move,  as  it  has  no  German  connections.  The 
rivalry  between  the  Postal  Telegraph  Company  and  the  Amer- 
ican Telephone  &  Telegraph  Company  in  the  telegraph  and 
cable  field  has  extended  to  the  telephone  field,  and  the  ap- 
pointment of  Minor  H.  Davis  as  superintendent  of  its  tele- 
phone service,  mentioned  in  these  columns  last  week,  was  the 
first  move  of  the  Postal  in  open  competition  in  this  line.  The 
second  was  the  announcement  on  the  Pacific  Coast  last  week  of 
a  new  rate  of  25  cents  for  ten-minute  connection  between  San 
Francisco  and  Sacramento,  a  distance  of  68  miles,  as  against 
the  existing  rate  of  40  cents  asked  by  the  Bell  interests.  Pro- 
portionate reductions  in  tolls  between  the  prominent  cities  in 
California,  Oregon,  Washington.  Nevada  and  Utah  will  be 
made  by  the  Postal  interests,  it  is  believed,  as  soon  as  ar- 
rangements and  schedules  can  be  perfected  Competition  by 
the  Postal  in  the  telephone  field  was  forecast  some  time  ago 
when  the  company  began  the  stringing  of  copper  wire  suffi- 
ciently heavy  for  telephone  service  on  its  new  lines  in  the 
West.  The  latest  move  by  the  Western  Union  company  was 
its  notice  that  it  has  abolished  charges  for  delivery  of  mes- 
sages within  the  corporate  limits  of  a  municipality. 

Allied  Machinery  Company  of  America  Establishing  More 
Agencies. — Captain  Godfrey  L.  Garden,  general  manager  of 
the  Allied  Machinery  Company  of  America,  which  was  or- 
ganized last  June  to  sell  American  machinery  abroad  and 
whose  home  office,  under  the  direction  of  C.  N.  Thorn,  is  at 
55  Wall  Street,  New  York  City,  as  previously  mentioned  in 
these  columns,  is  now  in  Brussels  perfecting  details  for  the 
establishment  of  agencies,  and  will  proceed  soon  on  an  ex- 
tended trip  throughout  Europe  with  a  view  to  locating  branches 
in  the  more  important  of  the  foreign  cities.  He  will  locate 
agencies  in  .Austria-Hungary,  Turkey,  the  Balkan  States, 
Russia.  Sweden.  Denmark,  Norway.  Roumania  and  England, 
and  will  return  to  Paris  in  the  course  of  the  next  five  months, 
after  which  he  will  return  to  New  York  for  a  conference  with 
the  home  office.  .Agencies  have  been  established  in  Paris,  Brus- 
sels, Vienna  and  Milan.  Considerable  opposition  has  been  met 
with  in  Germany,  but  the  company  is  progressing  rapidly  in 
its  field  and  is  receiving  a  very  gratifying  proportion  of  orders 
for  machirery  for  foreign  use. 


l620 


ELECTRICAL     WORLD. 


Vol.  58,   No.  27. 


Ohio  Brass  Company  Selling  Agencies. — On  Jan.  i  the 
agency  agreement  for  the  sale  of  "O-B"  overhead  materials, 
rail  bonds  and  car  equipment  specialties,  which  has  been  in 
force  between  the  Ohio  Brass  Company,  of  Mansfield,  Ohio, 
and  the  Pierson-Roeding  Company,  of  San  Francisco,  for  a 
number  of  years,  will  terminate  and  will  not  be  renewed,  as 
it  was  mutually  agreed  that  separate  agency  agreements  for 
"O-B  hi-tension"  insulators  and  "O-B"  electric  railway  equip- 
ment would  eventually  prove  unsatisfactory,  and  that  the  in- 
terests of  all  concerned  would  be  better  served  by  a  single 
agency  for  the  entire  Ohio  Brass  line.  On  and  after  Jan.  i, 
1912,  the  Holabird-Reynclds  Company,  of  San  Francisco, 
which  for  some  time  past  has  been  acting  as  exclusive  agent 
for  "O-B  hi-tension"  insulators  only,  will  become  the  ex- 
clusive agent  for  the  Ohio  Brass  Company  for  the  sale  of  its 
entire  line  in  the  State  of  California.  The  Holabird-Reynolds 
Company  will  carry  an  adequate  stock  of  railway  ma- 
terials and  insulators  at  San  Francisco,  and  business  in  Los 
Angeles  and  the  southern  part  of  the  State  will  be  handled 
by  H.  C.  McCutchan.  of  its  Los  .\ngeles  office,  under  the  per- 
sonal direction  of  R.  D.  Holabird.  The  business  in  the  States 
of  Washington,  Oregon  and  Idaho  and  in  Briti.sh  Columbia 
will  be  in  charge  of  the  Ohio  Brass  Company's  own  personal 
representative.  F.  V.  Cook,  who  will  make  his  headquarters 
in  Seattle,  at  the  office  of  the  Holal)ird  Electric  Company. 
An  intimate  and  friendly  business  connection  between  that 
company  and  the  Ohio  Brass  Company  will  be  maintained  be- 
cause of  its  California  agency  for  "O-B"  materials.  Arrange- 
ments are  being  made  tc  carry  an  emergency  stock  for  quick 
delivery  in  Seattle. 

Boston  Edison  Business  Growing. — .\  substantial  in- 
crease in  the  sale  of  new  energy-consuming  appliances  has  been 
enjoyed  this  fall  by  the  Edison  Electric  Illuminating  Company 
of  Boston.  The  general  sales  of  appliances  for  September  and 
N'ovember  were  about  50  per  cent  in  excess  of  last  year,  and 
for  October  almost  100  per  cent.  A  large  holiday  business  has 
been  handled,  special  effort  having  been  made  to  encourage  the 
purchase  of  goods  previous  to  Christmas  tor  delivery  on  that 
or  the  preceding  day  through  an  appropriate  address  card.  The 
first  year's  work  in  developing  the  Boston  1912  electric  show 
has  just  ended,  and  the  management  is  much  gratified  with  the 
results  obtained.  The  advance  advertising  has  stimulated  the 
interest  of  all  electrical  manufacturers  in  this  country  as  well 
as  that  of  many  large  producers  of  general  commodities.  More 
than  ordinary  interest  has  been  aroused  by  the  publicity  work 
carried  on  in  foreign  journals.  Permanent  headquarters  have 
been  established  at  the  Edison  Building,  39  Boylston  Street. 
Boston.  At  the  end  of  si.x  months'  operation  the  company's 
public  electric  garage  at  476  Atlantic  Avenue,  Boston,  which  is 
being  operated  by  the  sales  department,  is  in  a  very  prosperous 
condition.  About  sixteen  electric  vehicles  are  being  constantly 
cared  for,  and  the  financial  results  are  satisfactory,  considering 
the  short  time  the  garage  has  been  open.  The  efficiency  of  many 
other  public  garages  in  the  Boston  district  has  been  increased 
as  a  result  of  the  work  done. 

News  and  Trade  Papers  in  Foreign  Countries. — In  order 
to  furnish  those  engaged  in  or  desirous  of  entering  the  foreign 
field  with  a  general  idea  of  the  cost  of  newspaper  advertising 
abroad  and  the  papers  it  might  be  advisable  to  use.  the  Bureau 
of  Manufactures,  of  the  Department  of  Commerce  and  Labor, 
is  publishing  in  Daily  Consular  and  Trade  Reports  a  series  of 
reports  by  American  consular  officers  on  foreign  news  and 
trade  papers.  The  reports  embrace  such  points  as  location  and 
class  of  paper,  district  covered,  circulation,  subscription  price 
and  advertising  rates.  The  list  for  England,  which  included 
the  papers  in  fifteen  districts,  appeared  in  Daily  Consular  and 
Trade  Reports  for  Nov.  27.  Lists  for  South  American  coun- 
tries are  in  course  of  preparation  and  will  be  published  shortly. 

Electrically  Operated  Fender  for  Panama  Canal  Locks. — 

A  contract  for  forty-eight  electrically  operated  machines  for 
lifting  and  lowering  the  fender  chains  in  the  locks  of  the 
Panama  Canal  has  been  awarded  to  the  United  Engineering  & 
Foundry  Company  for  $428,005,  the  lowest  of  ten  bids  received. 
The  first,  or  sample,  machine  is  to  be  delivered  within  120 
days  from  the  date  of  award,  and  if  it  proves  satisfactory  the 
full  award  of   forty-seven  more  machines  will  then  be  made. 

The  Diesel  Engine. — There  is  a  rumor  that  one  of  the 
large  electrical  manufacturing  companies  will  take  over  the 
American  rights  for  the  manufacture  of  the  Diesel  engine,  in 
which  case  sizes  as  large  as  5000  hp.  will  be  made. 


Financial, 


The  Week  in  Wall  Street. 

FI.\.\NCIAL  markets  have  moved  very  listlessly  during 
the  year-end  period  and  few  developments  of  im- 
portance have  taken  place.  Price  changes  have  been 
fractional  in  the  majority  of  cases  and  the  volume  of  transac- 
tions has  been  very  narrow.  The  trading  in  the  main  has  been 
professional,  and  few  of  the  traders  have  cared  to  make  any 
new  commitments  before  the  first  of  the  year.  There  has  been 
a  conspicuous  absence  of  events  such  as  usually  influence  the 
stock    market,    and    the    only    development    meriting    attention 
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was  announcement  of  extension  of  the  time  for  filing  answers 
in  the  government  suit  against  the  Steel  Corporation  from 
Jan.  I  to  Feb.  i.  Prices  were  nearly  stationary  in  Wednesday's 
market  until  the  closing  hour.  The  fact  that  no  transactions 
took  place  in  the  majority  of  usually  active  stocks  in  the  first 
four  hours  of  Wednesday  indicates  the  degree  of  stagnation 
that  has  prevailed  during  the  week.  In  the  absence  of  other 
topics  on  Wednesday,  the  lockout  of  some  150,000  operatives 
of  the  Manchester  (England)  cotton  mills  attracted  some  at- 
tention in  the  local  cotton  market,  but  had  little  effect  upon 
prices.  Money  market  conditions  are  slightly  easier  than  is 
generally  the  case  at  this  time  of  the  year,  and  rates  Dec.  27 
were :  Call,  3'/2@3%  per  cent ;  ninety  days,  3M@4  per  cent. 
Political  affairs  are  beginning  to  attract  greater  interest  in  the 
financial  district  than  has  been  the  case  in  the  past  few  weeks, 
and  the  efforts  of  the  Republican  party  leaders  in  Congress  to 
draw  up  a  satisfactory  bill  revising  the  wool  schedule  are 
being  closely  followed.  Foreign  markets  have  been  very  quiet 
this  week  on  account  of  Christmas  holidays,  and  Wednesday's 
trading  was  without  noteworthy  feature.  The  quotations  in 
the  tables  are  those  in  the  New  York  market  Dec.  27. 


Financial  Notes. 

Federal  Light  &  Traction  Company  Enlarging. — As  a  re- 
sult of  steady  growth  of  the  territories  served  by  its  various 
properties,  the  Federal  Light  &  Traction  Company,  60  Broad- 
way, is  receiving  very  gratifying  increases  in  revenue.  The 
consolidated  statement  of  earnings  of  the  subsidiary  com- 
panies for  the  month  of  November  has  been  compiled,  and  the 
returns  given  in  this  statement  show  improvement  over  those 
for  November,  1910,  and  over  those  for  October,  191 1.  re- 
ported in  these  columns  Dec.  2.  Gross  returns  for  the  month 
were  $147,543,  as  compared  with  $132,630  in  November,  1910. 
an  increase  of  11.2  per  cent.  Operating  expenses  were  $81,- 
222,  as  compared  with  $70,019.  an  increase  of  15.0  per  cent,  and 
net  earnings  were  $66,320,  as  compared  with  $62,611  in  No- 
vember, 1910,  a  gain  of  5.9  per  cent.  October  net  was  5.6  per 
cent  larger  than  in  October,  T910.     Gross  earnings  in  the  eleven 
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months  ended  Nov.  30,  1911,  were  $i,joi,8i4,  as  compared  with 
$1,100,815  in  the  corresponding  period  of  the  previous  year,  a 
gain  of  Q.I  per  cent.  Operatmg  expenses  were  ?7io,96i,  as 
compared  with  $637,701,  an  increase  of  11.4  per  cent,  and  not 
earnings  were  $490,852,  as  compared  with  $463,114,  a  gain  of  5.0 
per  cent.  Net  earnings  for  the  ten  months  ended  Oct.  31,  loii, 
showed  an  increase  of  5.4  per  cent  over  those  for  the  corre- 
sponding period  of  the  previous  year.  The  statement  for  the 
eleven  months  of  the  present  year  does  not  inchide  the  earnings 
of  the  Trinidad  Electric  Transmission,  Railway  &  Gas  Com- 
pany, of  Trinidad,  Col.,  as  this  company. began  operations  Sept. 
I,  191 1.  Its  earnings  for  November,  however,  appear  in  the  con- 
solidated statement  for  the  month,  as  above.  Progress  is  being 
made  at  each  of  the  properties  along  the  lines  of  improving  the 
load  "factor  and  the  installation  of  additional  equipment.  The  in- 
auguration of  day  service  at  Rawlins,  Wyo.,  mentioned  Dec.  2. 
has  necessitated  additional  equipment,  and  a  generating  set  and 
boiler  are  now  being  erected  in  the  station.  Work  has  been 
started  upon  the  new  Walsenburg  power  station  of  the  Trini- 
dad Electric  Transmission  Company,  the  cost  of  which  will  be 
fully  $300,000.  .\n  initial  equipment  of  3,500  kw  will  be  in- 
stalled. The  location  of  this  company  in  the  heart  of  the 
Colorado  coal  fields  permits  the  procuring  of  fuel  at  minimum 
cost,  thus  permitting  the  sale  of  energy  at  favorable  prices. 
.\  campaign  for  selling  energy  to  the  surrounding  mines  is 
now  in  progress.  The  Gray's  Harbor  Railway  &  Light  Com- 
pany, which  serves  Aberdeen.  Hoquiam  and  Cosmopolis.  Wash., 
has  completed  an  extension  of  its  railway  service  to  a  high- 
class  residential  section  in  its  territory,  and  is  again  supplying 
large  amounts  of  energy  for  dredging  operations,  which  had 
been  temporarily  discontinued  on  account  of  accident  to  the 
dredging  machinery.  A  2000-kw  generating  set  and  several 
additional  passenger  cars  have  been  received  by  the  .Spring- 
field Railway  &  Light  Company,  of  Springfield.  Mo.,  and  a 
new  carhouse,  built  to  house  additional  equipment,  is  prac- 
tically finished. 

Progress  of  AUis-Chaltners  Reorganization.^— The  bond- 
lioldcrs'  protective  conujiittee  of  the  .\llis-Clialmers  Company, 
of  which  James  X.  Wallace  is  chairman,  has  been  engaged  in 
a  preliminary  investigation  into  the  financial  condition  of  the 
company,  and  finds  that  $13,573,000  of  the  $15,000,000  first- 
mortgage  5  per  cent  gold  bonds  authorized  under  the  mort- 
gage of  July  2,  1906.  were  certified  by  the  trustees  and  are 
accounted  for  as  follows:  In  the  hands  of  the  public,  $11, 
148.000:  pledged  as  security  for  loans  to  the  company.  $800.- 
000:  originally  issued  but  later  canceled,  $136,000;  in  the  treas- 
ury of  the  company  unissued,  $1,489,000.  The  current  assets, 
estimated  as  of  Dec.  31,  191 1,  are  as  follows:  Receivables. 
$3,900,000;  inventories,  $5,000,000,  and  cash,  $900,000,  making 
a  total  of  $9,800,000.  The  current  liabilities  against  this  con- 
sist of  notes  payable.  $1,420,000.  and  other  liabilities  amounting 
to  $1,250,000.  making  a  total  of  $2,670,000,  which  leaves  a  sur- 
plus of  $7,130,000.  .\ccrued  interest  on  the  bonds  due  Jan.  I, 
1912,  is  not  included  in  the  above  figures.  Examination  of  the 
inventories  of  the  company  by  public  accountants  who  re- 
ported under  date  of  Dec.  20,  191 1.  shows  that  the  business 
and  net  earnings  of  the  company  have  been  unsatisfactory  and 
decreasing  in  the  past  few  years.  The  works  of  the  company 
at  Milwaukee,  West  Allis.  Chicago  and  Scranton  arc  very 
valuable,  and  the  West  Allis  plant,  which  was  built  in  recent 
years,  is  of  large  capacity  and  of  modern  construction  and 
equipment.  As  soon  as  possible  after  definite  information  as 
to  the  action  of  the  company  in  regard  to  approaching  interest 
is  obtained  the  committee  will  submit  a  plan  of  reorganization 
to  the  bondholders,  under  which  the  necessary  workmg  cap- 
ital may  be  prncureH. 

Electrical  Compared  with  Industrial  and  Railroad  Earn- 
ings.—Henrv  L.  Doherty  &  Company,  of  60  Wall  Street, 
New  York  Citv,  have  prepared  a  series  of  charts  which  show 
the  relative  increases  and  decreases  in  the' gross  and  net  earn- 
ings of  steam  railroads,  electric  railways,  gas  and  electric  com- 
panies and  of  industrials  for  each  of  the  nine  years  from  1902 
to  1910  To  furnish  data  for  this  purpose  they  compiled  a  rec- 
ord of  the  gross  and  net  earnings  of  all  the  steam  railroads  m 
the  United  States  and  of  all  the  industrials  listed  on  the  New 
York  Stock  Exchange  that  could  be  traced  back  to  1902.  They 
also  obtained  the  gross  and  net  earnings  of  the  electric  rail- 
wavs  in  most  of  the  larger  cities  of  the  country,  together  with 
similar  figures  for  the  gas  and  electric-light  companies,  using 
all  figures  available  excepting  those  for  New  York  City.     1  he 


voluminous  data  thus  obtained  were  standardized  at  unity  for 
the  year  1902,  and  the  percentage  of  subsequent  increase  or  de- 
crease was  calculated  with  the  earnings  of  1902  as  a  basis. 
These  derivations  were  plotted  with  the  years  l902-li>io  against 
tlie  percentages  of  increased  or  decreased  earnings  as  co-ordi- 
nates, with  the  year  1902  as  unity  as  above.  The  resulting 
curves  show  most  convincingly  that  the  gas  and  electric  indus- 
tries enjoyed  the  most  rapid  increase  in  gross  and  net  earnings 
of  all  of  the  classes  plotted,  and  that  these  returns  were  the 
only  ones  that  were  practically  unaffected  by  the  panic  condi- 
tions in  1907  and  1908,  or  the  industrial  depression  since  that 
time.  As  a  matter  of  fact,  these  curves  show  that  the  gas  and 
electric  companies  were  the  only  ones  during  the  entire  period 
reviewed  that  experienced  no  decrease  in  net  earning.^,  while  the 
gas,  electric,  and  street-railway  companies  alone  showed  no  de- 
crease in  gross  earnings.  The  steady  increase  in  the  earnings  of 
the  electric  railways,  as  compared  with  thictiiations  in  those  of 
the  steam  roads  and  industrials,  is  remarkably  conspicuous,  and 
due  to  the  fact  that  the  electric  lines,  in  general  drawing  their 
income  from  passenger  travel,  are  not  affected  by  dullness  in 
general  business  with  decreased  freight  tonnages,  as  are  the 
steam  roads.  The  effect  of  curtailment  along  industrial  lines  in 
hard  times  is  shown  very  forcibly,  the  income  for  the  industrial 
group  showing  marked  contraction  in  i<)07  artd  1908,  these 
being  the  first  lines  of  endeavor  at  which  economy  is  directed 
at  such  times.  The  comparisons  shown  by  the  curves  are  in- 
tended to  show  the  superiority  of  the  securities  of  gas  and 
electric  properties  for  investment  purposes,  with  particular 
bearing  upon  the  purchase  of  securities  for  long-time  holding 
and  not   for  speculation. 

Public  Service  Company  of  Northern  Illinois. — The  Pub- 
lic Service  Company  of  Northern  Illinois,  of  Chicago,  by 
Samuel  Insull,  its  president,  has  given  notice  that  on  Feb.  i, 
1912,  all  the  first-lien  collateral-trust  gold  debentures  then  out- 
standing of  the  Chicago  Suburban  Light  &  Power  Company, 
of  Oak  Park.  111.,  dated  Feb.  I,  191 1,  will  become  due  and 
payable  at  par  and  accrued  interest.  These  debentures  will 
cease  to  draw  interest  after  Feb.  i,  1912.  The  Public  Service 
Company  of  Northern  Illinois  is  successor  to  the  Chicago 
-Suburban  Light  &  Power  Company.  It  also  gives  notice  that 
on  Feb.  i,  1912,  all  the  first-mortgage  gold  bonds  then  out- 
standing of  the  Evanston  (III.)  Heating  Company,  dated  Feb. 
I,  1903.  will  become  due  and  payable  at  par  and  accrued  in- 
terest. In  this  case  also  the  Public  Service  Company  gives 
the  notice  as  successor  of  the  company  issuing  the  bonds. 

Kentucky  Utilities  Company. — A  company  with  this 
name  has  been  organized  to  take  over  the  electric  and  gas  prop- 
erties in  Frankfort,  Owensboro,  Bowling  Green  and  Hopkins- 
ville.  No  definite  details  regarding  the  capitalization  of  the 
company  or  its  plans  of  operation  have  been  announced.  Chi- 
cago capitalists  are  said  to  be  the  principals. 


DIVIDENDS 

Electric  Storage  Battery  Company,  preferred  and  common, 
I   per  cent,  payable  Jan.   2. 

Kansas  Gas  &  Electric  Company,  quarterly,  preferred,  iJ4 
per  cent,  payable  Jan.  2. 

Philadelphia  Companv.  quarterly,  j'A  per  cent,  payable 
Feb.  I. 

REPORTS  OF  EARNINGS. 
.\MERICAN    LIGHT  &   TR.\CTION   COMPANY. 

Gross        Operatinft        Net              Fixed  Net 

Period.                         Earnings.     Expenses.    Earnings.    Charges.  Surplus. 

November,     IS  U $401,099  $9,540      $391,559  

Xovcmbcr,     1910 392.621  9.180        386,441  

CENTRAL  &  SOUTH  AMERICAN  TELEPHONE  COMPANY. 

November,      1911 $115,328          $9,453       $105,875         $56,625  $49,250 

November,    1910 90,848            2,300          88,548          49,963  38,584 

CITIES  .SERVICE  COMPANY. 

Otr   Dec   1911 $447,500   $155,000   $294,250   $143,565  $150,685 

Otr"  Dec!  1910 435.500    165,000    271,750    143,565  128,185 

•MEXICAN   TELEGRAPH    COMPANY. 

Otr  Dec   1911 $210,000   $42,000   J198,498   $11,500  $186,998 

Otr"  Dec'  1910 205.000     37,500    192.000     9.500  182,500 

''  'MONTREAL    STREET    R.AILWAY    COMPANY. 

November      1911    $420,476      $260,576      $159,900        $35,318  $124,582 

November,'     1910 366,098         227.442         138.656          32.013  106.643 

NORTHERN   OHIO   TRACTION  &  LIGHT  COMPANY. 

November      1911 $214,562      $125,204        $89,359        $43,730  $45,629 

November:     1910 189,705         110,718          78,987           43.336  35,620 

.Novemoer.    •  ^'^^^^  ^^^^   RAPID  TRANSIT  COMPANY. 

November      1911    ....$633,968      $317,628      $316,340      $148,079  $168,261 

November:     1910:....     619.149        319.732        299.417         137.912  161.505 

•Partly  estimated. 
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municipal  electric-light  plant  in   Waterbury.     An  appropriation  of  $5,000 
lias  been   made  for  use  of  the  committee. 


CORDOV.A,  .■VLA.— The  Cordova  Light  &  Power  Company,  recently 
incorporated,  has  applied  for  a  franchise  to  supply  electricity  in  Cordova. 
Machinery  for  the  plant  has  already  been  purchased.  J.  M.  Miller,  G. 
S.  Elliott  and  E.  T.  Hendon  are  interested  in  the  company. 

HEFLIN,  ALA. — It  is  reported  that  W.  O.  Grant  contemplates  the 
installation  of  an  electric-light  plant  in  Heflin. 

DOUGLAS,  ARIZ.— The  Douglas  Improvement,  which  operates  the 
elcclric-light  and  power  plant,  the  Douglas  Electric  Railway,  the  Inter- 
national Land  Company  and  minor  properties  have  been  consolidated 
under  the  name  of  the  Douglas  Investment  Company  with  a  capital  stock 
of  $1,500,000.  The  new  company  proposes  to  increase  the  output  of 
the  electric  plant  and  extend  its  railway  system  to  the  Sulphur  Springs 
Valley  district.  James  S.  Douglas  and  W.  H.  Brophy  are  at  the  head 
of  the  company. 

PHOENIX,  ARIZ.— The  Pacific  Gas  &  Electric  Company  has  sub- 
mitted a  proposition  to  the  City  Council  to  furnish  electrical  energy  for 
street  lighting  for  a  period  of  two  and  one-half  years  at  the  rate  of  6 
cents  per  lew-hour,  to  be  registered  by  meter  located  in  the  company's 
central  station.  Before  the  expiration  of  the  company's  contract  some 
months  ago  it  offered  to  furnish  the  service  for  a  period  of  hve  years  at 
5  cents  per  kw-hour,  which  was  rejected  by  the  Council.  The  service 
has  been  furnished  from  month  to  month  since. 

OSCEOL.\,  .\RK. — The  Light  Commission  has  made  arrangements  with 
Abner  Driver,  owner  of  the  local  electric-light  plant,  by  which  the 
city  will  take  over  the  plant  on  Jan.  1,  the  valuation  to  be  fixed  by 
three  appraisers.  The  commission  will  build  a  new  power  plant  ad- 
joining the  railroad  and  install  new  equipment.  The  old  plant  is  to  be 
used  for  auxiliary  purposes  only. 

DOWNIEVILLE,  CAL.— The  managers  of  the  Brown  Bear  mine  are 
reported  to  W  contemplating  the  installation  of  an  electric-power  plant 
at   the  mine.     J.   G.  Jackson  is   interested   in   the  property. 

ELK  GROVE,  CAL.— The  Western  States  Gas  &  Electric  Company, 
of  Stockton,  Cal.,  has  been  awarded  a  contract  for  the  installation  of  an 
electric-light  system  at  Elk  Grove  for  a  period  of  five  years.  The  com- 
pany is  to  furnish  the  service  at  a  rate  of  8  cents  per  kw-hour. 

HAWTHORNE,  CAL.— .\  special  election  will  soon  be  called  in 
Hawthorne  to  vote  on  the  proposition  to  petition  the  Board  of  County 
Supervisors  of  Los  Angeles  County  to  install  100  new  arc  lamps.  The 
Southern  California  Edison  Company  has  just  completed  the  installation 
of  seventy-five  lamps. 

HUNTINGTON  PARK,  CAL.— .^t  an  election  held  recently  the 
proposition  to  issue  bonds  to  the  amount  of  $110,000,  the  proceeds  to 
be  used  for  the  construction  of  an  electric-light  plant  and  water-works 
system,  was  defeated.     E.  R.  Allen  is  city  clerk. 

LOS  ANGELES,  CAL.— Bids  will  be  received  by  the  Board  of  County 
Supervisors,  Court  House,  Los  Angeles,  Cal.,  until  Jan.  15,  1912,  for 
furnishing  and  installing  two  water-tube  boilers,  a  vacuum  cleaning 
plant  and  a  heating  and  ventilating  plant  in  the  county  hospital.  H.  J. 
Leiande  is  clerk  of  the  board. 

MIDWAY,  CAL.— The  San  Joaquin  Light  &  Power  Company,  of 
Fresno,  Cal.,  has  entered  into  a  contract  with  the  Standard  Oil  Company 
for  the  extension  of  its  transmission  lines  to  the  oil  company's  seven 
leases   in   this  district. 

PAS.XDENA,  CAL.— The  contract  for  the  electrical  work  in  the  new 
Polytechnic  High  School  has  been  awarded  to  the  Newherry-Bendheim 
Electric  Company,  Stimson  Building,  Los  Angeles,  at  a  cost  of  $20,569. 
C.  E.  Cook  Electric  Company,  745  South  Spring  Street,  Los  Angeles, 
Cal.,  secured  the  contract  for  an  electric  program  clock,  at  $3,587. 

PORTERVILLE.  CAL.— The  City  Council  has  notified  the  Tulare 
County  Power  Company,  of  Lindsay,  which  has  applied  for  a  fifty-year 
franchise  to  supply  electricity  in  Porterville,  that  its  application  must 
be  for  a  period  of  twenty-five  years  and  that  it  must  agree  to  install  an 
underground-conduit    system   throughout   the   city. 

SAN  FRANCISCO,  CAL. — It  is  reported  that  the  Pacific  Gas  &  Electric 
Company  has  acquired  the  entire  properties  of  the  Mutual  Electric  Com- 
pany and  has  taken  over  its  contract  with  the  Board  of  State  Harbor 
Commissioners. 

GILCREST,  COL. — The  Commercial  Club  is  reported  to  be  consider- 
ing the  question  of  establishing  an  electric-power  plant  in  Gilcrest. 

KERSEY,  COL. — It  is  reported  that  application  has  been  made  to  the 
Council  for  a  franchise  to  install  an  electric-light  plant  in  Kersey. 

PUEBLO,  COL. — The  contract  for  furnishing  and  installing  lighting 
fixtures  for  the  Puehlo  County  court  house  has  been  awarded  by  the 
Board  of  County  Commissioners  to  the  Morvean  Company,  of  Cleve- 
land,  Ohio,   for   $20,000. 

WATERBURY,  CONN.— The  Board  of  Aldermen  has  appointed  a 
committee  to  make  investigations  in  connection  with  the  installation  of  a 


DELMAR,  DEL. — The  Town  Council  has  renewed  the  street-lighting 
contract  with  the  Sussex  Light  &  Power  Company  for  a  period  of  five 
years.  The  price  for  street  lamps  has  been  increased  $2  each  per 
year,  with  the  understanding  that  the  company  is  to  install  a  new 
lighting  system,  which  will  improve  the  service. 

TAKOMA  PARK,  D.  C. — Estimates  for  the  construction  and  equip- 
ment of  a  municipal  electric-light  plant  in  Takoma  Park  have,  been 
submitted  to  the  Town  Council  by  H.  G.  Fetherling,  of  Philadelphia, 
Pa.,  and  C.  R.  McGahey,  of  Baltimore,  Md.  The  cost  of  the  entire 
work  is  estimated  at  about  $12,000. 

ST.  .AUGUSTINE,  FLA.— The  plant  and  holdings  of  the  St.  Johns 
Light  &  Power  Company  have  been  purchased  by  W.  D.  Barnett,  of  Jack- 
sonville, Fla.  It  is  said  that  there  will  not  be  any  change  in  the  manage- 
ment of  the  company,  but  extensive  improvements  will  be  made  to  the 
plant  and  service. 

ATLANT.'\.  GA. — The  State  Railroad  Commission  has  authorized  the 
Georgia  Railway  &  Power  Company  to  issue  $17,000,000  in  capital  stock 
and  bonds  to  the  amount  of  $30,000,000.  The  company  asked  for  author- 
ity to  issue  $27,000,000  in  stock  and  $30,000,000  in  bonds.  In  addition  to 
cutting  the  application  for  stock  by  $10,000,000  provision  is  made  that 
only  $12,400,000  of  the  bonds  can  be  issued  immediately  and  the 
remainder  not  until  the  company  has  applied  to  the  commission  again. 

DOUGLAS,  G.-\. — Bonds  to  the  amount  of  $15,000  are  reported  to  have 
been  voted,  the  proceeds  to  be  used  for  the  installation  of  an  electric- 
light  plant  and  water-works  system  in  Douglas. 

MACON,  GA.— The  City  Council  has  authorized  the  Mayor  to  sign  the 
contract  with  the  Macon  Railway  &  Light  Company  for  lighting  the 
streets  of  the  city  for  a  period  of  five  years  to  take  effect  from  Jan.  1, 
1912.  Under  the  new  contract  the  company  agrees  to  furnish  electricity 
for  7;^-amp  series  arc  lamps  at  $60  each  per  year;  4-amp  magnetite  arc 
lamps  at  $60  per  lamp  per  year;  50-cp  series  incandescent  lamps  at  $24 
each  per  year;  "white  way"  five-lamp  standards,  $24  per  year  each,  these 
posts  to  be  equipped  with  five  40-\vatt  Mazda  lamps,  to  burn  all  night 
and  every  night;  for  five-lamp  standards  carrying  five  40-watt  Mazda 
lamps,  burning  six  hours,  $13  each  per  year.  The  standards  are  to  be 
installed  by  the  city,  merchants  or  property  holders,  ready  for  the  lamps. 
In  consideration  of  the  low  rate  the  city  of  Macon  agrees  to  have  in- 
stalled during  the  next  year  ninety  additional  arc  lamps,  making  a  total 
of  400  street  arc  lamps,  not  including  the  ornamental  lamps.  The 
company  also  agrees  to  supply  electricity  for  lighting  for  the  city  buildings 
at  5  cents  per  kw-hour  and  for  commercial  lighting  at  12  cents  per 
kw-hour,  with  discounts  ranging  from  10  to  60  per  cent,  according  to 
consumption,  and  for  motors  at  10  cents  per  kw-hour,  with  discount  rang- 
ing from  10  to  60  per  cent  according  to  consumption  and  prompt 
payment.  The  Macon  Railway  &  Light  Company  agrees  to  maintain 
lamps,  wires  and  poles  used  in  connection  with  the  street-lighting  sys- 
tem, including  the  maintenance  of  the  lamps,  globes,  posts  and  conduits  in 
connection  with  the  "white  way,"  which  is  not  the  property  of  the  com- 
pany. The  company  also  agrees  to  use  the  new  magnetite-arc  lamps  in 
all  future  extensions  of  the  street-lighting  system. 

BOISE,  IDAHO. — Plans  are  being  considered  by  the  Idaho-Oregon 
Interurhan  Company,  which  recently  acquired  the  Boise  Valley  Electric 
Railway,  for  the  construction  of  a  railway  in  South  Boise  and  also  from 
Nampa  to  Caldwell. 

TWIN  FALLS,  ID.\HO.— Plans  are  being  considered  by  the  City 
Council  and  the  County  Supervisors  for  the  installation  of  a  cluster 
street-lighting  system  on  Shoshone  Street.  Lamp  standards  carryiny 
three  or  five  lamp  clusters  are  being  considered. 

CABERY,  ILL. — The  street-lighting  committee  of  the  Village  Board 
and  a  committee  from  Kempton  are  negotiating  with  the  Chatsworth 
Klectric  Company,  of  Chatsworth,  III.,  as  to  the  feasibility  of  erecting 
a  transmission  line  from  the  electric  plant  of  the  company  in  Chatsworth 
to  supply  electricity  for  lamps  and  motors  in  CuUom,  Kempton  and 
Cabery. 

CARBON  CLIFF,  ILL.— The  Village  Board  of  Carbon  Cliff  has  ap- 
pointed a  committee  to  make  investigations  in  regard  to  the  installation 
of  an  electric-light  plant.  It  is  proposed  to  establish  a  municipal  plant. 
A  boiler  and  engine  is  available  at  any  time,  and  all  that  would  be 
necessary  to  equip  the  plant  would  be  the  purchase  of  a  generator,  at 
a   cost   of  about   $800. 

CHAMP-AIGN,  ILL. — Bonds  to  the  amount  of  $35,000  have  been 
voted  to  install  an  electric  street-lighting  system  in  Champaign.  L'nder 
the  present  plan  it  is  proposed  to  purchase  electrical  energy  of  the 
Urbana  &  Champaign  Railway.  Gas  &  Electric  Company  to  operate  the 
system. 

EAST  ST.  LOUIS.  ILL.— The  City  Council  has  granted  the  East 
St.  Louis  Light  &  Power  Company  permission  to  extend  its  system 
to  Edgemont,   the  eastern  limits  of  the  city,   for   the   purpose  of  extend- 
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ing    its    lighting    system    in    that    suburb.     .Xdditional    street    lamps    will 
be  installed. 

EDINBUEG.  ILL. — The  local  electric-light  plant,  owned  by  J.  R.  Har- 
rington, is  reported  to  have  been  purchased  by  F.  Wahl,  of  St.  Louis,  .\lo. 

JACKSa.WILLE,  ILL.— The  Jacksonville  Railway  &  Light  Company 
has  submitted  a  proposition  to  the  Village  Board  of  South  Jacksonville 
offering  to  furnish  electricity  for  lighting  the  village.  The  street- 
lighting  contract  will  include  fifteen  incandescent  lamps  of  32  cp. 

L.\  S.'VLLE,  ILL. — The  La  Salle  Commercial  Association,  which  a 
year  or  two  ago  collected  $5,900  to  be  used  toward  the  improvement  of 
the  Fifth  Street  road,  has  voted  to  have  the  money  turned  into  a  fund 
to  pay  for  the  new  ligliting  system  for  the  city. 

M.\XH.\TT.\X,  ILL. — Plans  are  being  considered  by  the  Commercial 
Club  for  the  installation  of  fifteen  ornamental  lamp  standards  carrying 
two   60-cp   lamps   for    the   business    district   of   the   city. 

NOUTH  CIIILLICOTHE.  ILL.— The  village  of  North  Chillicothe  has 
awarded  a  contract  to  the  Public  Service  Company  of  Northern  Illinois 
for  lighting  the  streets  of  the  village  for  a  period  of  ten  years.  The 
contract  calls  for  the  installation  of  sixteen  lamp  standards  carrying 
four   tungsten    lamps   and   eight  additional   80-cp  lamps. 

ST.  AUGUSTINE,  ILL.— Arrangements  have  been  made  whereby 
the  Abingdon  Electric  Light  &  Power  Company  will  extend  its  trans 
mission  line  to  St.   Augustine  to  supply  electricity   for  lighting  the  city. 

ST.  D.WID,  ILL. — It  is  reported  that  negotiations  are  under  way 
between  the  Village  Board  and  the  Big  Creek  Mining  Company  with  a 
view  of  the  latter  supplying  electricity  for  lighting  the  streets  of  the 
village.  It  is  understood  that  it  is  proposed  to  erect  a  transmission 
line  from  Canton  to  St.  David. 

STEWARDSON,  ILL.— The  Village  Board  has  granted  a  twenty- 
year  franchise  to  Frank  Williams  to  construct  and  operate  an  electric- 
light  i>lant  in  Stewardson  to  supply  electricity  for  lighting  the  streets  of 
the  village  and  for  commercial  lighting.  The  board  has  awarded  a 
contract  for  street-lighting  under  which  the  company  is  to  furnish  thirty 
lamps  at  $25  each  per  year.  .-V  twenty-four-hour  service  will  be  estab- 
lished.    The  plant  will  be  driven  by  a  50-hp  oil  engine. 

VIENX.'X,  ILL. — The  City  Council  has  decided  to  call  a  special  elec- 
tion on  Jan.  15,  1912,  to  vote  on  the  proposition  of  using  electricity  or 
gas  for  lighting  the  city,  and  to  issue  bonds  for  the  construction  of  a 
municipal    lighting   plant. 

\V.-\TSEK-\,  ILL. — -^  new  incorporation  is  being  organized  to  take 
over  the  plants  and  lighting  systems  at  Watseka.  which  includes  Milford, 
Oilman  and  Onarga;  also  at  Chatsworth,  which  includes  Piper  City,  and 
at  Fairbury,  which  also  operates  in  Forrest.  It  is  proposed  to  supply 
electricity  from  a  central  power  plant.  It  is  proposed  to  enlarge  the 
plant  in  Watseka  and  rebuild  the  plant  at  Fairbury.  The  new  com- 
pany, it  is  said,  will  be  known  as  the  Central  Illinois  Utilities  Company 
or  the  Central  Illinois  Electric  Company,  and  will  be  capitalized  at 
$325,000.  The  charter  will  give  the  company  the  privilege  of  supplying 
electricity,  gas,  operating  ice  and  cold-storage  plants,  etc. 

ANDERSO'N,  IND.— Plans  have  practically  been  completed  for  the 
installation  of  a  new  street-lighting  system  in  the  business  district 
of  the  city.     The   plans  call   for  erection   of  250   lamp  standards. 

COATESVILLE,  IND. — -At  an  election  held  recently  the  proposition 
to    install    an    electric-light   and    power    system    in   Coatesville    was   carried. 

CUTLER,  IND.— The  Cutler  Cooperative  Telephone  Company  has 
increased  its  capital  stock  by  $6,000,  the  proceeds  to  be  used  for  exten- 
sions and  improvements  to  its  plant.     George  W.  Shanklin  is  president. 

F-MRMONT,  IND. — The  local  electric-light  plant,  which  was  recently 
taken  over  by  the  American  Gas  &  Electric  Company,  of  New  York, 
N.  Y.,  will  be  operated  in  connection  with  the  Marion  (Ind.)  plant.  It 
is  proposed  to  transmit  energy  from  the  power  plant  in  Marion  to  Fair- 
mount  over  high-tension  lines.  The  present  plant  and  distributing  sys- 
tem  will  be  discarded   when  the  new  system  is  completed. 

GREENFIELD,  IND.— The  Citizens'  Electric  Company,  recently 
organized,  it  is  said,  will  submit  a  bid  for  the  contract  to  furnish  elec- 
tricity to  light  the  city.  If  successful,  the  company  will  build  and 
equip  a  new  plant.  J.  J.  Pratt  is  president  of  the  company  and  Elam 
Leary  is  secretary. 

JEFFERSONVILLE,  IND.— The  United  Gas  &  Electric  Company  is 
planning  to  extend  its  transmission  lines  to  Claysburg  to  supply  electricity 
in  that  town.  It  is  said  that  the  Town  Board  has  decided  to  install 
street  lamps.  The  transmission  line  will  also  be  extended  along  the 
gravel  road  to  New  Albany. 

M.ARION,  IND. — Application  has  been  made  to  the  Hoard  of  Public 
Works  by  David  Blumenthal,  representing  the  Marion  Telephone  Com- 
pany, for  a  franchise  to  construct  and  operate  an  automatic  telephone 
system  in  Marion.  The  company  has  received  permission  from  the  Com- 
missioners of  Grant  County  to  erect  telephone  lines  in  the  public  high- 
ways. 

ORESTES.  IND. — The  Orestes  Telephone  Company  has  been  granted 
a  twenty-five-year  franchise  in  the  town  of  Orestes.  The  company, 
which  operates  a  large  number  of  rural  telephones  in  the  county  west 
and  northwest  of  the  town,  will  begin  at  once  to  extend  its  service. 

SOUTH  BEND,  IND.— The  capiul  stock  of  the  Indiana  &  Michigan 
Electric  Company  has  been  increased  from  $1,915,500  to  $2,298,600.  The 
proceeds  will  be  used  to  make  improvements  to  the   plants  of  the  com- 


pany in  South  Bend  and  Elkhart.      Charles  A.  Chapin  is  president  of  the 
corhpany, 

BOUTO.N,  I.\.— .\t  an  election  held  recently  the  proposition  to  build 
and  maintain  an  electric-light  plant  in  Bouton  is  reported  to  have  been 
carried.     Contracts  for  the  proposed  plant,  it  is  said,  will  soon  be  let. 

CARLSBAD,  lA.— W.  B.  Kroeger,  of  San  Antonio.  Tex.,  is  reported 
to  have  secured  the  contract  to  install  an  clcctric-lighl  plant  in  Carln- 
bad,    to    cost   $14,650. 

CEDAR  RAPIDS,  lA.— The  Cedar  Rapids  &  Iowa  City  Electric 
Light  Si  Power  Company,  which  owns  the  local  electric-light  plant  and 
also  operates  the  interurban  railway  to  Iowa  City,  is  reported  to  be  con- 
lemplaiing  the  construction  of  on  interurban  railway  between  Cedar 
Rapids  and  Mount  Vernon.  The  company  has  asked  for  an  extension 
"f  its  franchise  for  operating  an  eleciric-lighl  plant  in  Cedar  Rapids,  as 
(lie  present  franchise  h.-is  but  four  years  to  run. 

COKYDON,  IA-— Bids  will  be  received  by  the  city  of  Corydon  until 
Jan.  9,  1912,  for  improvements  to  the  municipal  electric-light  plant. 
Alternate  bids  will  be  received  on  oil  engine  and  steam  propositions. 
J.  J.  C.  Bower  is  town  clerk.  The  Iowa  Engineering  Company,  of 
Clinton,   la.,  has  charge   of  the  engineering   work. 

DALLAS,  lA. — The  Rock  Island  Railroad  Company  has  commence.l 
work  on  the  construction  of  a  large  power  plant  in  Dallas,  which  is  on 
the  new  Rock  Island  line  from  Carlisle  to  Allertown,  and  the  center  of 
the  large  new  coal  fields  which  the  new  line  will  enter.  It  is  said  that 
the  plant  will  supply  electricity  to  operate  the  interurban  freight  and 
liassenger  trains  over  certain  of  the  Rock  Island  lines  radiating  from 
Des    Moines. 

FARLEY,  I.\ — It  is  reported  that  work  has  been  resumed  on  the  con- 
struction of  the  local  electric-light  plant.  Paul  H.  Kingsley  is  said  to 
be   interested   in   the   project. 

IOWA  F.\LLS,  lA.— The  Peterson  Electric  Light  &  Heating  Company, 
of  Iowa  Falls,  is  contemplating  extending  its  transmission  from  Alden 
to  Dows  for  the  purpose  of  supplying  electricity  for  lamps  and  motors  in 
that  town. 

JEWELL,  I.^. — An  election  has  been  called  to  be  held  on  Jan.  29  to 
vote  on  the  proposition  to  issue  bonds  to  the  amount  of  $12,000,  the 
proceeds  to  be  used  to  install  a  municipal  electric-light  plant.  M.  J. 
Severson   is  city  clerk. 

MENLO,  I.\. — The  proposition  to  grant  a  twenty-year  franchise  to  G. 
F.  Buckley  to  supply  electricity  for  lamps  in  Menlo  will  be  submitted 
to  a  vole  of  the  people.  Mr.  Buckley  has  installed  a  dynamo  to  supply 
electricity  to  light  his  large  implement  store  and  proposes  to  furnish 
electrical  service  in  the   town. 

-MORNING  SUN,  lA.— P.  A.  Yohc,  connected  with  the  local  tele- 
phone company,  is  contemplating  the  establishment  of  an  electric-light 
plant  in  Morning  Sun.  He  has  submitted  a  proposition  asking  for  a 
twenty-year  franchise  and  offers  to  supply  electricity  for  lamps  at  IS 
cents    per    kw-hour. 

O.^KLAND,  lA. — It  is  reported  that  the  electric-light  plant  will  be 
rebuilt. 

REMSEN,  I.-\. — Petitions  are  being  circulated  for  a  special  election 
to  be  held  to  vote  on  the  proposition  to  establish  an  electric-light  plant 
in  Renisen.     M.  R.   Faber,  of  Remsen,   is  interested  in   the  project. 

ROLAND,  lA. — It  is  reported  that  arrangements  have  been  made 
whereby  electricity  for  lighting  the  town  of  Roland  will  be  received 
from   the  municipal   electric-light   plant  at   Story. 

SHENANDO.MI,  lA.— The  Artificial  Ice,  Power,  Heat  &  Light  Com- 
pany is  reported  to  have  submitted  a  proposition  to  the  Council  offer- 
ing a  contract   involving   a   new   electric  street-lighting   system. 

-\BILENE,  KAN. — It  is  reported  that  a  special  election  will  soon  be 
held  to  vote  on  the  proposition  of  extending  the  franchise  of  the  River- 
side Light  &  Power  Company-  If  the  ordinance  fails,  it  is  expected 
that  a  special  election  will  soon  be  called  to  submit  the  proposition  to 
establish    a  municipal  electric-light   plant   to  a  votc- 

LANSING,  KAN. — The  Leavenworth  Light,  Heat  &  Power  Company 
is  contemplating  extending  its  transmission  line  to  Lansing  to  supply 
electrical  service   in  that  town. 

TOWANDA,  KAN.— Contracts  have  been  awarded  by  Ford  liolton  in 
llie  United  Electric  Company,  of  Wichita,  Kan.,  for  equipment  for  a  com- 
plete clcctric-light  plant  to  be  installed  in  Towanda. 

WICHITA,  KAN. — At  an  election  held  Dec.  12  the  proposition  to 
establish  a  municipal  electric-light  plant  was  defeated.  Bonds  to  the 
amount  of  $1,000,000  were  voted  to  build  a  municipal  water-works 
system. 

DONALDSONVILLE,  L.\-— The  City  Council,  it  is  reported,  is  con- 
sidering improvements  to  the  municipal  electric-light  plant,  including  the 
installation  of  new  engines,   to   cost   approximately   $30,000. 

THIBODAUX,  LA.— The  Town  Council  has  decided  to  reduce  the  price 
for  electricity  for  lamps  from  15  cents  per  kw-hour  to  10  cents  per  kw- 
hour,  the  rate  to  take  effect  from  Nov.  1,  1911. 

BIDDEFORD,  MAINE.— The  Clark  Power  Company,  recently  inc. 
porated,  proposes  to  generate  and  distribute  electricity  for  lamps,  ht.ii 
and  motors  in  the  towns  of  Buxton,  Hollis  and  Dayton,  The  company  is 
capitalized  at  $10,000  and  the  officers  are:  Cecil  F.  Clark,  of  Hollis. 
president;  Lucicn  F.  Clark,  of  Dayton,  trea.surer,  and  fieorge  L.  Emery 
of   Saco,   clerk. 
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\IS.  M,\1NE.— The  Calais  Street  Railway  Company  has  pur- 
.  u...-.f.i  the  waicr-powcr  privilege  in  MilUown,  Maine,  owned  by  the 
James  Murchic  &  Sons  Company.  The  street-railway  company,  it  is 
said,  intends  to  erect  a  modern  power  plant  on  the  site  to  supply 
cnerg>-  to  operate  the  railway  and  for  other  purposes.  The  steam-power 
plant  at  Ferry  Point  will  be  maintained  as  an  auxiliary  when  the  new- 
plant    is  completed. 

WILTON.  M.MNE.— The  Wilton  Electric  Light,  Gas  &  Power  Com- 
pany has  filed  an  amendment  to  its  charter,  changing  its  name  to  the 
Wilton  Light  Company  and  increasing  its  capital  stock  from  $10,000 
to  SSO.OOO. 

LEOMINSTER.  MASS.— George  B.  Spri;ig,  superintendent  of  the 
Leominster  Electric  Light  &  Power  Company,  has  submitted  a  proposi- 
tion to  the  town  oflScials  offering  to  erect  and  maintain  a  large  electric 
sign  in  a  prominent  part  of  the  town  provided  the  town  will  furnish 
a  site. 

NORTH  EASTON,  MASS.— Preparations  are  being  made  by  the 
Edison  Electric  Illuminating  Company  of  Brockton  for  the  erection 
of  an  electric-light  system  in  North  Easton,  for  which  the  company  was 
granted  a  franchise  some  time  ago. 

SOMERVILLE.  MASS. — Among  the  recommendations  submitted  to 
the  Board  oi  Aldermen  by  the  aldermanic  finance  committee  is  the 
establishment  of  a  municipal  lighting  plant  to  light  the  city  hall,  public 
library  and  higli  schools. 

GRAND  RAPIDS.  MICH.— Mayor  Campbell  has  appointed  a  committee 
10  look  into  the  question  of  installing  a  municipal  electric-light  plant.  At 
present  the  Grand  Rapids-Muskegon  Power  Company  supplies  the  city  with 
electric  service. 

JACKSON.  MICH. — The  State  Railroad  Commission  has  granted  the 
petition  of  the  Commonwealth  Power  Company  to  issue  bonds  to  the 
amount  of  $1,860,000.  the  proceeds  to  be  used  for  extensions  and  im- 
provements to  its  properties  in  Grand  Rapids,  Muskegon,  Owosso,  Jack- 
son and  several  other  cities. 

SPARTA.  MICH.— The  plant  of  the  Sparta  Milling  Company,  includ 
ing  an  electric-light  plant,  grain  elevator  and  coal  yard,  was  destroyed 
by   fire  recently,  entailing  a  loss  of  about  $200,000. 

GLENCOE,  MINN. — The  contract  for  furnishing  the  city  with  a  36- 
kva  generator  was  awarded  to  the  Electric  Machinery  Company,  of 
.Minneapolis,  Minn.  The  Power  Equipment  Company,  of  Minneapolis, 
.Minn.,  secured  the  contract  for  a  Foos  oil  engine  to  operate  the  plant. 

MANKATO,  MINN. — The  Consumers'  Power  Company  contemplates 
extending  its  system  to  towns  adjacent  to  Mankato.  An  electric  trans- 
mission line  may  be  erected  through  Vernon  Center,  Amboy,  Winne- 
bago and  Blue  Earth,  one  through  Kasota  and  St.  Peters,  another  to  Lake 
Crystal,  one  to  Faribault  through  Janesville,  Waseca,  Waterville  and  Eagle 
Lake.  Madison  Lake  and  Elysian.  The  company  has  already  secured 
franchises  in  some  of  these  places.  Energy  for  operating  the  system  will 
be  supplied   from   the   power  plant  at  Rapidan   dam. 

SLEEPY  EYE.  MINN.— The  contract  for  furnishing  a  75-kw,  2300- 
voli.  alternating-current  generator  for  the  municipal  electric  plant  was 
awarded   to  the   Electric   Machinery   Company,   of   Minneapolis,   Minn. 

WAYZATA,  MINX.~It  is  reported- that  bonds  have  been  voted  for 
the  installation  of  a  municipal  electric-light  plant  and  water-works  sys- 
tem.    The  cost  of  the  electric   plant   is  estimated   at   $15,000. 

WOOD  LAKE,  MINN. — The  installation  of  a  municipal  electric-light 
plant  in  Wood  Lake  is  reported  to  be  under  consideration  by  the  City 
Council. 

LINCOLN,  _  MO. — It  is  reported  that  preliminary  steps  have  been  taken 
by  W.  C.  Cain  for  the  installation  of  an  electric-light  plant  in  Lincoln 
It  is  proposed  to  erect  a  plant  and  supply  electricity  for  lighting  the 
streets  of  the  city  and  also  for  commercial  and  residential  lighting. 

SKIDMORK.  MO.— The  Maryville  Light  &  Power  Company,  of  Mary 
ville.  Mo.,  has  submitted  a  proposition  to  supply  electricity  in  Skidmore. 
The  cost  of  the  proposed  plan  is  estimated  at  about  $8,000  and  would 
include  the  erection  of  a  transmission   line  14  miles  long. 

BUTTE,  MONT. — Plans  are  being  considered  by  the  North  Butte 
Mining  Company  for  the  installation  of  electrically  operated  ore  cars 
throughout  its  properties. 

STANTON,  NEB. — Arrangements  have  been  made  for  extensions  and 
improvements  to  the  municipal  electric-light  and  water  plant,  including 
the  erection  of  a  boiler  room,  30  ft.  x  40  ft.,  and  the  installation  of  one 
125-hp  boiler,  one  100-hp  steam  engine  and  an  additional  generator,  for 
which  bids  will  be  received  until  Jan.  S,  1912.  C.  A.  Hickman,  of  Sioux 
City.   Ta.,  consulting   engineer,   has  charge  of  the   work. 

FALLON.  NEV.— The  Secretary  of  the  Interior  at  Washington,  D.  C, 
has  authorized  the  Reclamation  Service  to  purchase  copper  wire  for 
use  in  the  erection  of  the  transmission  line  from  Lahontan  to  Fallon, 
Nev.,  the  cost  not  to  exceed  $6,000.  The  proposed  line  will  transmit 
electricity  developed  at  the  dam  to  Fallon  to  be  used  for  municipal  and 
other  purposes. 

TCJSCARORA,  NEV. — The  Tuscarora  Mines  Company  is  planning 
to  enlarge  its  electric-power  plant.  H.  S.  Haskins  is  general  manager  oi 
the   company. 

WINNEMUCCA,  NEV.— The  contract  for  the  installation  of  machinery 
at  the  new  power  plant  of  the  Winnemucca  Water  &  Light  Company 
has  been  awarded  to  the  C.  C.  Moore  Company,  of  San  Francisco,  Cal. 

WONDER.    NEV.— The    managers    of    the    Jack    Pot    mine    will    soon 


begin  work  on  the  erection  of  a  transmission  line,  I'/j  miles  in  length, 
lo  its  properties.     E.  S.   Cunningham  is  superintendent. 

ROSWELL,  N.  M.— The  Mountain  States  Telephone  &  Telegraph 
Company  has  submitted  a  proposition  to  the  City  Council  offering  to 
install  a  fire  alarm  system  in  the  city  of  Roswell  and  to  maintain  the 
same  hereafter,  provided  the  city  will  pay  for  the  boxes  and  $300  per 
year  fur  maintenance  for  same.  The  cables  and  wires  of  the  Mountain 
States  Telephone  &.  Telegraph  Company  are  lo  be  put  in  underground 
conduits   in   the   business   district    of    the   city. 

BROOKLYN,  N.  Y'.— The  contract  for  furnishing  and  instiling  an 
air  compressor  at  \ViIliamsburg  Bridge,  borough  of  Brooklyn,  has  been 
awarded  to  the  Blaisdell  Machinery  Company,  of  Bradford.  Pa.,  at  $6,350. 

LESTERSHIRE,  N.  Y.— Plans  are  being  prepared  for  the  erection 
of  an  electric-power  plant  to  supply  electricity  to  operate  the  shoe  shops 
owned  by  Endicott,  Johnson  &  Company  in  Lestershire,  It  is  expected 
that  the  service  will  eventually  be  extended  to  Endicott. 

OSWEGO,  N.  Y.— The  People's  Gas  &  Electric  Company  is  plannini: 
to  extend  its  transmission  lines  to  supply  electricity  in  the  suburbs.  It 
is  proposed  to  extend  its  system  to  the  Beach  and  connect  with  the 
main    lines   at    Fruit    Valley. 

SYRACUSE.  N.  Y. — .Among  the  recommendations  to  the  State  Legisla- 
ture for  appropriations  for  the  Syracuse  State  Institution  for  Feebk- 
Minded  Children  are:  For  the  reconstruction  of  the  local  telephone  system. 
$1,500:    rewiring   electric   system,    $3,927;    electric-light    plant,    $8,000.    etc. 

WATERTOWN,  N.  Y.— The  Watertown  Light  &  Power  Company  has 
commenced  work  on  the  erection  of  a  transmission  line  from  the  terminus 
of  the  present  line  at  Brownville  to  the  plant  of  the  Parchment  Paper 
Company  at  Dexter.  The  Watertown  company  is  preparing  to  supply 
the  Parchment  company  with  electricity  to  operate  its  plant.  The  con- 
tract calls  for  400  hp.  The  Watertown  Light  &  Power  Company  is 
said  to  be  negotiating  with  other  companies  in  Dexter  with  a  view  of 
supplying  energy  to  operate  other  industries  in   that   town. 

SHELBY,  N.  C. — -At  a  special  election  held  Dec.  5  the  proposition  to 
issue  bonds  to  the  amount  of  $13,000  to  take  over  the  plant  and  hold- 
ings of  the  Shelby  Electric  Li^ht  Company  was  carried.  The  city  will 
take  over  the  plant  on  May  1,  1912,  provided  the  bonds  are  disposed  of 
by  that   time. 

KENMARE,  N.  D.— The  Kenmare  Light  &  Power  Company  is  con- 
templating extensive  improvements  to  its  plant  and  service  both  in  the 
city  and  at  the  mines. 

MICHIGAN,  N.  D.— The  question  of  installing  an  elcctric-hgl.t  plant 
in  Michigan  is  reported  to  be  under  consideration  by  the  City  Council. 

REYNOLDS,  N.  D.— The  City  Council  is  reported  to  be  consider- 
ing the  installation  of  an   electric-light  plant. 

CINCINNATI,  OHIO.— The  City  Council  has  adopted  a  resolution 
directing  the  Union  Gas  &  Electric  Company  to  supply  electricity  for 
lighting  in  Mount  Washington,  Carthage  and  Madisonville  In  accordance 
with   an   annexation   agreement. 

COLDWATER,  OHIO.— William  Jasperson,  of  St.  Mary's.  Ohio,  has 
been  granted  a  fifteen-year  franchise  to  construct  and  operate  an  electric- 
light  plant  in  Coldwater  and  a  ten-year  contract  for  lighting  the  streets 
of  the  town.  It  is  said  that  a  company  has  been  formed  to  operate  the 
system. 

COLUMBUS,  OHIO. — Arrangements  have  been  completed  whereby  the 
power  plant  at  the  State  penitentiary  will  supply  electricity  for  lighting  the 
.State  House.  Within  a  short  time  the  plant  will  supply  electricity  for 
lighting  the  State  school  for  the  blind:  eventually  other  State  institution^ 
will  be  connected  with  the  plant.  Until  the  present  time  the  service  has 
been  supplied  by  the  Columbus  Railway  &  Light  Company.  Arrangements 
have  been  made  with  the  municipal  electric-light  plant  to  supply  the  service 
in  case  of  emergency. 

DELAWARE,  OHIO.— The  City  Council  has  granted  the  Delaware 
Electric  Light,  Heat  &  Power  Company  a  renewal  of  its  franchise  for 
a    period   of   ten   years. 

EAST  LIVERPOOL,  OHIO.— Plans  are  being  considered  for  exten- 
sive improvements  to  its  main  power  plant  and  substations  along  the  rail- 
way. The  output  of  the  plants  at  East  Liverpool  and  Steubenville  will 
be  doubled. 

MASSILLON,  OHIO.— Plans  have  been  submitted  to  the  City  Council 
by  Public  Service  Director  Pietzcker  for  the  installation  of  an  orna- 
mental street-lighting  system  in  the  downtown  district.  He  recom- 
mends replacing  the  present  arc  lamps  with  ornamental  lamp  standards 
carrying  a  cluster  of  incandescent  lamps.  The  cost  of  the  proposed  change 
is  estimated  at  $9,017,  which  would  provide  for  three  standards  carry- 
ing  five    incandescent   lamps   and    sixty-three    three-lamp    standards. 

SIDNEY,  OHIO.— The  Western  Ohio  Electric  Railway  Company  has 
secured  a  ten-year  franchise  to  supply  electricity  for  lamps,  heat  and 
motors  in  Sidney.  The  company  is  furnishing  street-lighting  service 
in  Beaver  Dam  and  Rawson  and  is  preparing  to  install  street  lamps  in 
Lockington  and  Mount  Cory. 

ZANES VILLE,  OHIO. — Preparations  are  being  made  by  the  South- 
eastern Ohio  Railway,  Light  &  Power  Company  for  the  installation  of 
a  new  turbine  at  its  power  plant  in  Zanesville. 

MUSKOGEE,  OKLA.— The  Missouri,  Oklahoma  &  Gulf  Railway  Com- 
pany, which  is  planning  to  extend  its  lines  from  Wagoner,  Okla..  to 
Kansas    City,    and    south    from    Sherman,    Tex.,    to    the    Gulf,    will    equip 
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tlic  line  bciween  Wagoner  and  .Muskogee  for  electrical  uperation.  it  is 
said.  An  electric  railway,  it  is  reported,  will  be  built  east  from  Wago- 
ner to  the  Grand  River,  where  a  large  amusement  park  will  be  estab- 
lished. 

OKL.^HOM.\  CITY.  OKL.\.— The  City  Commissioner  has  awarded  the 
contract  for  the  construction  of  an  electrolytic  sewage-disposal  plant, 
lo  be  erected  at  .^sh  Street  and  Western  .-Wenue,  to  J.  .X.  McMahan 
and   S.   P.   Bennett,   to  cost  $46,582. 

.\SHLAND,  ORE. — A  special  election  will  soon  be  held  to  vote  on  the 
proposition  submitted  by  the  Siskiyou  Electric  Light  &  Power  Company 
to  purchase  the  municipal  electric-light  plant  at  a  price  of  $105,000,  the 
title  to  remain  with  the  city  until  the  outstanding  bond  issue  of  $100,- 
000  is  settled.  The  com|>any  requests  a  fifty-year  franchise  and  agrees 
to  v!ive  the  present  flat  rate  charged  for  electric  energy.  Bonds  to  the 
amount  of  $75,000  viere  originally  voted  for  the  construction  of  the 
municipal  electric  plant,  and  this  has  been  further  increased  by  $30,000. 
While  the  present  franchise  of  the  Siskiyou  company,  in  the  name  of 
the  Ashland  Electric  Power  &  Lighting  Company,  was  repealed  Oct.  15. 
an  extension  has  been  granted,  inasmuch  as  the  company  has  been 
fulfilling  its  contract  of  emergency  service  on  peak  load  period  at  the 
municipal    plant. 

HAKER,  ORE. — The  Kent  Ore  Reduction  Company  has  begun  work 
on  the  installation  of  an  electric-power  plant  to  supply  electricity  to 
operate   its   mining   properties.      H.   W.   Kent  is  manager   of  the   company. 

G.-\LICE,  ORE. — Plans  are  being  prepared  by  the  Cougar  Consoli- 
dated Mine  Company,  which  operates  the  Barr  placer  mines,  for  the 
installation  of  an  electric-light  plant  at  its  properties.  L.  H.  Medfoid 
is  manager  of  the  company. 

PORTLAND,  ORE.— The  Stark  Street  Improvement  Association  is 
planning  the  installation  of  an  ornamental  street-lighting  system  on 
Stark  and  Burnsidc  Streets.  It  is  proposed  to  use  the  cluster  lamp 
system. 

PORTLAND,  ORE. — A  special  meeting  of  the  Pacific  Power  &  Light 
Company  will  be  held  Dec.  29  in  Augusta,  Maine,  to  vote  on  the  propo- 
sition to  increase  the  capital  stock  of  the  company  from  $7,500,000  to 
$12,000,000.  The  proceeds  of  the  stock  will  be  used  to  liquidate  floating 
lielits  and  provide  additional  working  capital. 

PORTLAND,  ORE.— The  Oregon  Electric  Railway  Company  has  filed 
amendments  to  its  charter  with  the  State  Department  increasing  its 
capital  stock  from  $100,000  to  $6,000,000.  The  company  is  planning  the 
construction  of  an  electric  railway  from  Natron  to  Ontario,  with  branches 
to  .Agency  Plains,  Klamath  Falls,  Lake  View  and  ("loose  Lake. 

P.\X.\M.A. — Sealed  proposals  will  be  received  at  the  oflice  of  the  gen- 
eral purchasing  officer.  Isthmian  Canal  Commission,  Washington,  D.  C, 
until  Jan.  25  for  furnishing  automatic  signal  material  for  the  reloca- 
tion of  the  Panama  Railroad.  Blanks  and  general  information  relatinp 
to  this  circular  ("No.  669)  may  be  obtained  from  the  above  office  or  the 
offices  of  the  assistant  purchasing  agents.  24  State  Street,  New  York, 
N.  Y.;  614  Whitney-Central  Building,  New  Orleans,  La.,  and  1086  North 
Point  Street,  San  Francisco.  Cal.  Major  F.  C.  Boggs  is  general  pur- 
chasing  officer. 

AVON.MORE,  PA.— Application  will  he  made  on  Jan.  2,  1912,  for  a 
charter  for  the  -\vonmore  Electric  Company,  which  proposes  to  supply 
electricity  for  lamps  and  motors  in  the  borough  of  Avonmore.  Inter- 
ests connected  with  the  West  Penn  Electric  Company  are  concerned  in 
the  project.  H.  L.  Mitchell,  U.  W.  Tinker  and  Thomas  S.  Henderson 
are    the    incorporators. 

INDI.^NA,  P.\. — The  West  Penn  Electric  Company,  it  is  reported,  will 
apply  for  a  franchise  in  Indiana  after  Jan.  1,  1912,  to  erect  transmis- 
sion lines  to  supply  electricty  for  lamps  and  motors.  If  granted  a  fran- 
chise the  company  will  begin  work  on  erection  of  the  line  as  soon  as 
the   right-of-way   is   secured. 

PHILADELPHIA.  PA.— The  Philadelphia  Electric  Company  sub- 
mitted the  only  bid  to  supply  electricity  for  lighting  the  streets  of  the 
city.  The  prices  given  are  the  same  as  under  the  present  contract,  under 
which  the  company  furnishes  electricity  for  lamps  erected  on  poles  or 
fixtures  connected  by  cable  installed  in  pipe  or  conduit  owned  by  the 
company  at  29  cents  per  lamp  per  night,  and  for  electricity  furnished 
for  lamps  erected  or  transferred  to  ornamental  poles  furnished  by  the 
company  and  attached  to  underground  cables  in  the  conduits  owned 
by  city  at  27  cents  per  lamp  per  night.  Including  936  additional  are 
lamps,  which  were  put  into  service  about  Sept.  1,  the  city's  electric- 
lighting  system  will  cost  this  year  about  $1,268,752.  The  estimate  of  the 
Electric  Bureau  for  1912  is  $29,356  for  electric  lighting  of  the  Southern 
Boulei-ard,  and  the  936  additional  lamps  installed  last  year  will  cost 
$1,356,478.  The  bureau  asks  for  $25,000  for  new  lamps  this  year.  The 
total    number   of  street   lamps  now  in   use  is   14,038. 

READING.  PA.— Preparations  are  being  made  by  the  Metropolitan 
Electric  Company,  of  Reading,  to  supply  electricity  for  lamps,  heat  and 
motors  in  Lebanon  and  vicinity  from  its  new  power  plant  at  West 
Reading.  The  Edison  plant  at  Lebanon  will  be  kept  intact  for  use  in 
emergencies.  The  Metropolitan  company  will  supply  energy  to  operate 
the  proposed  electric  railway  to  be  built  between  Myerstown  and 
Womelsdorf. 

MENNO,  S.  D. — The  Town  Board  recently  granted  a  franchise  to 
Skorepa  &  Schenk,  of  Menno,  S.  D.,  to  install  and  operate  an  electric 
light   plant   in    Menno. 

EMBREEVILLE,  TENN.— The  Nolachuckey   Power  Company  is  plan- 


ning 10  install  *  power  plant  and  cotton  mill  in  Enibreeville.  The  pro- 
posed work  will  include  a  dam  90  ft.  in  height,  which  will  create  a 
lake  about  6  miles  in  length.  'I*he  comiuny  pro|>oses  lo  supply  electricity 
in  Embreeville  and  all  the  neighboring  towns.  The  cost  of  the  plant 
is   estimated    at    about    $300,000. 

COLLEGE  STATION,  TE.\. -The  contract  for  electric  wiring  of  the 
new  dormitory  and  the  new  tiiKineering  building  at  the  .Agriculture  and 
Mechanical  College  has  been  awarded  to  the  Bardcn  Electric  Company, 
of   Houston.  Tex.      F.   E.   Giescckc   is  college  architect. 

D.ALL.-\S,  TEX. — .-V  committee  has  been  appointed  to  investigate  vari- 
ous systems  of  lamps  and  equipment  for  an  ornamental  street-lighting 
system  on  Main  and  Commerce  Streets  and  the  streets  between  these 
thoroughfares.  Requests  from  property  owners  indicate  that  the  dis- 
trict may  he  enlarged.     L.    Blaylock  is  chairman  of  the  committee. 

PECOS,  TEX.— The  Tri-Statc  Telephone  Company,  it  is  expected,  will 
begin  work  within  ninety  days  on  the  erection  of  a  new  telephone  line 
between  Midland  and  Pecos  and  from  Pecos  to-  Carlsbad,  to  cost  approxi- 
mately $120,000.  The  company  has  recently  taken  over  a  number  of 
independent   telephone  lines   in   this  section. 

WACO,  TEX. — Property  owners  on  .Vu&lin  .\venue  and  the  Young 
Men's  Business  League  are  reported  to  have  decided  to  install  an  orna- 
mental lighting  system  on  ten  blocks  on  that  thoroughfare.  It  is  pro- 
posed to  erect  ornamental  lamp  standards,  each  carrying  five  lamps,  ten 
to  a  block. 

OGDKN,  UTAH.— Plans  arc  being  considered  by  the  Ogden  Rapid 
Transit  Company  for  an  extension  of  its  railway  to  the  Huntsvillc  district, 
a  distance  of  about  8  miles.  The  cost  of  the  work  is  estimated  at  about 
$300,000.     J.   W.    Bailey   is  superintendent. 

SALT  LAKE  CITY,  UTAH.— The  Telluride  Power  Company,  it  is 
reported,  will  apply  to  the  City  Council  for  a  franchise  to  construct 
and  operate  an  electric  distributing  plant  in  Salt  Lake  City.  The  com- 
pany proposes  to  supply  electricity  for  manufacturing  plants  in  both 
large  and  small  quantities-  .\  complete  lighting  system  will  be  in- 
stalled if  sufficient  patronage  is  guaranteed. 

RUTL.SND,  VT.— .Vrrangemcnis  are  being  made  by  the  Rutland  Rail- 
way, Light  &  Power  Company  to  extend  its  transmission  lines  to  South 
Poultney,  where  it  will  supply  electricity  to  the  quarries.  The  company 
will  also  extend  its  service  south  on  the  Granville  Road  as  far  as 
Donnelly    Hill    and    will    furnish    electricity    in    the    intermediate    territory. 

.\TTALIA,  WASH.— The  County  Commissioners  have  granted  the 
-\ttalia  Land  Company  a  franchise  to  construct  an  electric-light  and 
power  plant  and   water-works   system. 

BELLINGH-AM,  W.\SH.— It  is  reported  that  the  large  cement  plant 
which  is  being  erected  by  the  Balfour-Guthrie  Company  in  Bellingham 
will  be  equipped  for  electrical  operation. 

CAMAS,  WASH.— The  Northwestern  Electric  Company,  of  Portland, 
Ore.,  has  been  granted  a  franchise  to  supply  electricity  for  lamps  and 
motors  in  Camas.  .V  transmission  line  will  be  erected  from  its  proposed 
hydroelectric  power  plant  on  the  White  Salmon  River  to  Camas,  work 
on   which  has  commenced. 

CHEH.ALIS,  WASH.— The  Washington-Oregon  Corporation  is  reported 
to  have  applied  to  the  Board  of  County  Commissioners  for  a  franchise 
to  supply  electricity  in  the  towns  of  Adna  and  Littell. 

IRONDALE,  WASH.— The  Irondale  Light  &  Power  Company  has 
made  application  to  the  Board  of  County  Commissioners  for  a  franchise 
to  extend  its  electric  transmission  system  to  various  parts  of  Jefferson 
County.  The  company  proposes  to  distribute  energy  from  the  main 
transmission  line  of  the  Olympic  Power  Company.  A.  R.  Coleman  and 
W-   L.   Jenkins  arc  interested   in   the  company. 

LONGMINE  SPRINGS,  WASH.— Plans  are  being  prepared  by  Fred- 
erick Heath,  architect,  of  Tacoma,  Wash-,  for  the  construction  of  a 
four-story  hotel  to  be  erected  at  Longmine  Springs,  to  cost  $800,000.  An 
electric-power  plant,  it  is  stated,  will  be  installed.  Longmine  Springs 
has   not    a    post    office, 

OLYMPIA,  WASH.— Plans  are  being  considered  by  the  City  Council 
for  the  installation  of  arches,  carrying  tungsten  lamps,  on  East  Fourth 
Street. 

PATEROS,  W.ASH. — Work  is  progressing  rapidly  on  the  new  eleclric- 
power  plant,  which  is  located  on  the  Methow  River,  about  2^  miles  from 
Pateros.  The  plant  when  completed  will  supply  electricity  for  lamps  and 
motors  in  Pateros,  Methow  and  Brewster.  The  company  is  securing  con- 
tracts for  furnishing  energy  to  operate  pumping  plants  for  irrigation 
purposes. 

SEDRO-WOOLLEY,  WASH.— The  Council  has  granted  the  Belling 
ham  &  Skagit  Interurban  Railway  Company  an  electric-light  franchise 
in   Sedro-Woolley  for  a  period   of  fifty  years. 

SUMNER,  W.-KSH. — Plans  have  been  prepared  for  the  construction 
of  a  new  yeast-manufacturing  plant  for  the  Fleischman  Company,  of 
New  York,  N.  Y.,  at  Sumner.  The  proposed  plant  will  include  an 
electric  generating  plant  to  supply  electricity  for  lamps  and  motors. 
Robert   Embleton   will  have  charge  of  construction. 

W-\LL.-\  WALLA,  W.\SH.— Sealed  proposals  will  be  received  by  the 
State  Board  of  Control,  Olympia,  Wash,,  until  Jan.  3,  for  electrical  sup 
plies  for  the  State  Penitentiary  at  Walla  Walla,  plans  and  specifications 
for  which  are  on  file  at  the  office  of  John  Kow,  architect,  Paulsen 
Building,     Spokane,     Wash.;     oflice     of     superintendent     of     penitentiar.v. 
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Walla  Walla.  Wash.:  Saunders  &  Lawton,  Alaska  Building,  Seattle, 
Wash.,  and  Bullard  &  Hill,  architects.  Provident  Building,  Tacoma, 
Wash. 

KIMBALL,   W.   VA. — A  contract   for  the  construction  of  an   electric- 

'  lant  and  water-works  system  in  Kimball  has  been  awarded  to  the 
Company,  01  Dayton,  Ohio.  The  cost  of  the  work  is  estimated  al 
A  fifty-year  franchise  is  included  in  the  transaction.  I.  Tobin 
1-   micrisled  in  the  enterprise. 

MORGANTOWN,  W.  VA.— The  Kuhn  interests,  headed  by  J.  S.  & 
W.  S.  Kuhn,  of  Pittsburgh,  Pa.,  it  is  reported,  will  build  large  dams 
on  the  Cheat  River  in  West  Virginia  for  power  purposes,  the  syndicate 
of  English  capitalists  having  withdrawn  the  contest  for  property  rights. 
The  Cheat  River  project  will  involve  an  expenditure  of  more  than 
$1,000,000. 

RAVEXSWOOD,  W.  VA. — The  gas  engine  in  the  municipal  electric- 
light  plant  was  completely  wrecked  on  Dec.  24.  The  engine  is  a  75-hp 
Columbus,  throttling  type,  and  has  been  used  about  two  years.  C.  O. 
Nillson  is  superintendent. 

BELOIT,  WIS.— The  Beloit  Water,  Gas  &  Electric  Light  Company 
has  reduce<l  the  price  of  electricity  to  large  consumers  for  manufacturing 
purposes.    The  new  rate  is  from  4  cents  to  2  cents  per  kw-hour. 

LAKE  GENEVA,  WIS. — Efforts  are  being  made  by  the  local  business 
men  to  have  the  Milwaukee  Electric  Railway  &  Light  Company  extend 
its  electric  transmission  line  from  Burlington  to  Lake  Geneva  to  supply 
electrical  service  here. 

LA  CROSSE,  was.- Receivership  certificates  of  the  La  Crosse  Water 
Power  Company  amounting  to  $150,000  are  reported  to  have  been  sold. 
Work,  it  is  said,  will  soon  begin  on  repairing  the  damage  to  the  plant 
in   Hatfield  caused  by  the  flood  last  October. 

MADISON,  WIS. — Bids  will  be  received  by  Lew  F.  Porter,  secretary 
of  the  Capitol  Commission  of  Wisconsin,  Madison,  Wis.,  until  Jan.  16, 
1912,  for  furnishing  material  and  labor  for  the  electric  work  of  the 
south  wing  of  the  Wisconsin  State  Capitol,  now  under  construction  at 
Madison.  Plans  and  specifications  may  be  examined  at  the  office  of 
George  B.  Post  &  Sons,  architects,  347  Fifth  .\venue.  New  York,  N.  Y., 
office  of  the  Capitol  Commission,  Madison,  Wis.,  and  the  Builders  & 
Traders'  Exchange,  Milwaukee,  Wis.  Plans  may  also  be  obtained  from 
Lew  F.  Porter,  secretary,  upon  deposit  of  $100,  which  will  be  refunded 
upon  return  01   the   plans. 

SHEBOYGAN,  WIS.— The  controlling  interest  in  the  Sheboygan 
Railway  &  Light  Company,  of  Sheboygan,  Wis.,  is  reported  to  have 
been  acquired  by  F.  W.  Roebling,  of  Trenton,  N.  J.  The  company  is 
capitalized  at  $600,000  and  operates  an  interurban  railway,  from  Sheboy- 
gan to  Elkhart  Lake,  23  miles  long,  as  well  as  the  city  car  line  and  the 
local   lighting   and    power   plant. 

DUNSMUIR,  B.  C,  CAN.— The  Canadian  Collieries,  Ltd.,  has 
awarded  the  contract  for  the  construction  of  its  proposed  hydroelectric 
power  plant  on  the  Puntledge  River  to  Grant  Smith  &  Company,  Pacific 
Building,  Vancouver,  B.  C.  The  cost  of  the  plant  is  estimated  at  about 
$500,000. 

OAK  B.\Y,  B.  C,  CAN.— The  City  Council  is  advertising  for  bids 
for   the   installation   of  an   electric  street-lighting   system. 

\-ANCOUVER,  B.  C,  CAN.— Plans  are  being  prepared  by  L.  E. 
Geary,  naval  architect,  for  the  Bell-Irving  Company,  Ltd.,  of  Vancouver, 
B.  C,  Can.,  for  three  cannery  boats.  .\  separate  power  plant  will  be 
installed  on  each  vessel  to  supply  electricity  for  lamps,  searchlight  and 
pumping. 

\'.\NCOUVER,  B.  C,  C.\N. — Contracts  have  not  yet  been  placed  for 
all  of  the  machinery  for  the  proposed  hydroelectric  plant  of  the 
Canadian  Collieries,  of  Dunsmuir,  to  be  erected  on  the  Punledge  River, 
Vancouver  Island.  As  yet  some  of  the  details  for  construction  ol  plant 
have  not  been  decided  upon.  Grant,  Smith  &  Company,  of  Vancouver, 
B.  C,  have  secured  the  contract  for  construction  of  plant.  H.  K. 
Owens,  Hoge  Building,  Seattle,  Wash.,  is.  consulting  engineer. 

\'ICTORIA.  B.  C.,  CAN.— The  Wellington  Colliery  Company  has 
been  granted  permission  by  the  government  to  construct  a  power  and 
impounding  dam  on  the  Point  Ledge  River,  near  the  outlet  of  Comax 
Lake. 

SELKIRK.  M.\N.,  C.^N. — It  is  reported  that  plans  are  being  consid- 
ered for  the  insullation  of  a  municipal  electric-light  plant  in  Selkirk, 
for  which  bonds  to  the  amount  of  $25,000  will  be  issued. 

H.\LIFAX,  N.  S.,  CAN. — Negotiations  have  been  completed  for  the 
merger  of  the  Halifax  Electric  Tramway  Company  and  the  MacLeod 
Pulp  &  Paper  Mills  Company.  The  last-named  company  controls  the 
water-power  on  the  Mersey  River,  where  it  is  estimated  that  25,000  hp 
can  be  developed,  and  the  Halifax  Electric  Tramway  Company  owns 
water  rights  on  the  Gaspereau  River  capable  of  developing  5000  hp. 
The  capital  stock  under  the  consolidation  will  be  $6,000,000.  The  com- 
pany proposes  to  supply  electricity  for  lamps  and  motors.  Sir  Frederick 
Borden,  R.  A.  Robert  and  J.  W.  McConnell,  of  Montreal,  Que.,  Can.; 
B.  F.  Pearson,  F.  B.  McCurdy,  M.  P.,  John  R.  MacLeod,  of  Halifax! 
and   Frank   Stanfield,    of  Truro,    are   interested   in   the   company. 

LONDON,  ONT.,  CAN. — Plans  are  being  considered  by  the  North 
western  Radial  Railway  Company  for  the  construction  of  a  power  plant 
and  dam  at  Rock  Glen,  Arkona,  Ont.,  work  on  which  will  probably 
begin  next  spring.  The  proposed  work  will  involve  an  expenditure  of 
about   $3,000,000   and   include   the  construction   of   a   railway  and   power 
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plant.  Smith,  Kerry  &  Chace,  of  Toronto,  Ont.,  are  engineers.  D.  .\. 
Stewart  is  chairman. 

PETERBORO,  ONT.,  C.'^N. — Negotiations  are  under  way  between  the 
Hydroelectric  Power  Commission  and  the  Otonabee  Power  Company,  of 
Peterboro,  for  the  acquiring  by  the  commission  of  the  generating  plant 
and  distributing  system  of  the  company.  This  is  another  step  toward 
the  introduction  of  a  public  power  service  into  the  Trent  Valley  by  the 
commission. 

WATERFORD,  ONT.,  CAN.— At  an  election  held  recently  the  rate- 
payers voted  in  favor  of  the  proposition  to  issue  bonds  for  the  con- 
struction of  an  electric-light  plant  in  Waterford. 

EMARD,  QUE.,  CAN. — The  plant  and  holdings  of  the  St.  Paul  Lisjlii 
&  Power  Company  are  reported  to  have  been  purchased  by  the  Canadian 
Light  &  Power  Company,  of  Montreal,  Que.  The  consideration  is  said 
to  be  $100,000. 

'  QUEBEC,  QUE.,  CAN. — The  City  Council  has  awarded  the  contract 
for  street  lighting  to  the  Dorchester  Electric  Company  on  condition  that 
the  net  rates  for  electricity  to  private  consumers  are  reduced  from  10 
cents  to  7J4  cents  per  kw-hour.  The  franchise  of  the  company,  which 
expires  this  year,  was  extended.  Plans  have  been  prepared  by  the 
Dorchester  company  for  the  erection  of  its  plant.  The  distribution 
system  will  include  20  miles  of  underground  work  and  50  miles  of  over- 
head lines.  Ornamented  lamp  standards  will  be  used  on  the  principal 
streets,  of  which  about  250  will  be  required.  The  Quebec  Railway,  Light, 
Heat  &  Power   Company  holds  the  present  contract. 


New  Industrial  Companies. 

THE  ELECTRICAL  SUPPLY  MANUFACTURING  COMPANY,  of 
Brooklyn,  N.  V.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $25,000.  The  incorporators  are;  E.  Pereya  and  T.  L.  Pereya,  of 
Brooklyn,  N.  Y.,  and  M.  C.  Worth,  of  New  York,  N.  Y.  The  company 
proposes  to  manufacture  electrical  supplies. 

THE  ELECTRIC  WIND  TURBINE  COMPANY,  of  Rochester,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $150,000  by  J.  C.  Childs  and 
B.  G.  Tallman,  of  Rochester,  N.  Y.,  and  M.  W.  Comstock,  of  Buffalo. 
N.  Y.  The  company  proposes  to  manufacture  electrical  machinery,  wind- 
mills,  etc. 

THE  ELECTROLYTIC  PROCESS  COMPANY,  of  New  York.  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $600,000  for  the  purpose 
of  manufacturing  alloys  of  metals,  electroplating,  etc.  The  incorporators 
are:  M.  C.  Dobson,  F.  P.  Burrall  and  F.  H.  Richmond,  of  New  York, 
N.  Y. 

THE  INTERNATIONAL  GAS  ENGINE  COMPANY,  of  Harrison, 
N.  J.,  has  been  incorporated  with  a  capital  stock  of  $100,000  by  E.  F. 
Paulu,  G.  R.  Townsend,  of  East  Orange,  N.  J.,  and  E.  M.  Souza,  of 
New  York,  N.  Y.  The  company  proposes  to  manufacture  engines,  ma- 
chines,   dynamos,    motors,    etc. 

THE  JENKS  LANTERN  COMPANY,  of  Chicago,  III.,  has  been  in- 
corporated by  Harriet  B.  Jenks,  Lloyd  C.  Spencer  and  W.  H.  Chapman, 
'the  company  is  capitalized  at  $16,000  and  proposes  to  manufacture  and 
deal  in  electrical  appliances. 

THE  LOMBARD  MANUFACTURING  COMPANY,  of  Rochester, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $30,000  by  J.  C. 
Lombard,  P.  W.  Hodgkinson  and  S.  C.  Ward,  of  Rochester,  N.  Y. 
The  company  proposes  to  manufacture  engine  starters,  mechanical  de- 
vices, etc. 

THE  RELIABLE  MAINTENANCE  COMPANY,  of  Chicago,  111.,  has 
been  granted  a  charter  with  a  capital  stock  of  $2,500  to  manufacture  and 
deal  in  electrical  equipment.  The  incorporators  are:  Samuel  M.  Rush, 
George  W.  Clausing  and  L.  Jost. 


New  Incorporations. 

FRESNO,  C.\L. — Articles  of  incorporation  have  been  filed  for  the 
Fresno  &  Eastern  Railway  Company  by  George  .\.  .-Mdrich,  of  Audubon, 
N.  J.;  Fayette  M.  Meigs,  of  Oakland,  and  Albert  B.  Dodd,  of  San 
Francisco,  Cal.  The  company  is  capitalized  at  $1,500,000,  and  proposes 
to  build  an  electric  railway  from  Fresno  to  Shaver,  in  the  Sierra  Moun- 
tains, a  distance  of  about  78  miles. 

MARYSVILLE,  C.^L.- The  Northern  Electric  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $1,500,000  for  the  purpose  of 
building  the  Marysville-Colusa  branch.  The  proposed  railway  will  be 
30  miles  long.  The  incorporators  are:  Leon  J.  De  Sable,  George  E. 
Springer  and   Herbert  W.    Furlong. 

SAN  FRANCISCO,  CAL.— The  Northern  Power  &  Water  Company 
has  been  chartered  with  a  capital  stock  of  $25,000,000  by  F.  T.  Boland, 
C.  F.  Willard,  H.  F.  .Mkinson,  A.  J.  Allan  and  A.  C.  Green,  all  of  San 
Francisco,  Cal.,  and  S.  J.  Langmaid,  of  Berkeley,  Cal. 

MARION,  IND. — The  Marion  Telephone  Company  has  been  incor- 
porated with  a  capital  stock  of  $100,000  by  David  Blumenthal  and 
Jerome  Herff. 
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Personal. 


MR.  A.  H.  VAIL  has  resigned  as  resident  manager  for  the  City  Gas 
S:  Electric  Company  at  Paris,  111.  He  will  be  succeeded  by  Mr.  F.  W. 
ISowen,  of  Chicago. 

MR.  E.  v.  D.  JOHNSO.W,  manager  ot  the  Northern  California  Power 
Comi>any  at  Redding,  Cal.,  has  moved  his  oflicc  to  San  Francisco,  where 
the  headquarters  of  the  company  are  located. 

.MR.  REGINALD  B.  BENGER,  commercial  manager  of  the  brush 
department  of  the  Morgan  Crucible  Company,  Ltd.,  London,  England, 
is   at   present   on   a  short  visit   to   the   United   States. 

MR.  H.  THURSTON  OM'-ENS  will  lecture  before  the  New  York 
Section,  Illuminating  Engineering  Society,  on  Jan.  11,  1912,  on  "Modern 
Practice  in  Street  Lighting,  with  Especial  Reference  to  New  York  City." 

MR.  EUGENE  CREED,  formerly  in  charge  of  the  new-business  depart-' 
racnt  of  the  Toronto  Electric  Light  Company,  will  assume  the  manage- 
ment of  the  advertising  department  of  the  Morris  Iron  Company,  of  New 
York  City  and  Frederick,  Md.,  after  the  first  of  the  year. 

MR.  JAMES  A.  DOUGHERTY,  of  Easton,  Pa.,  has  been  appointed 
commercial  manager  of  the  Bristol  (Tenn.)  Gas  St  Electric  Company. 
Mr.  Dougherty  succeeded  Mr.  A.  J.  Y'oung.  who  has  resigned  to  become 
general  manager  of  the  Galveston  (Tex.)   Electric  Company. 

MR.  HENRY  FLOY,  consulting  engineer,  of  New  York,  has  been 
engaged  by  the  receiver  of  the  Twenty-eighth  and  Twenty-ninth  Streets 
Crosstown  Railroad  Company,  Mr.  J.  B.  Mayer,  to  make  an  appraisal  of 
the  property  of  that  railroad  in  New  York  City  for  use  in  connection 
with  the  reorganization  of  the  company,  as  well  as  at  hearings  before  the 
Public  Service  Commission, 

MR.  E.  C.  FOSTER  has  been  appointed  general  manager  of  the 
Manchester  Traction,  Light  &  Power  Company,  Manchester,  N.  H., 
.'-ucceeding  Mr.  T.  Brodie  Smith,  whose  resignation  is  referred  to  else- 
where in  this  column.  Mr.  Foster  was  formerly  second  vice-president 
of  the  New  Orleans  Railway  &  Light  Company,  New  Orleans,  La.,  and 
more  recently  has  been  connected  in  a  confidential  and  advisory  capacity 
with   Messrs.   Sanderson  &   Porter,  of  New   York. 

MR.  GEORGE  If.  WILDER  has  severed  his  connection  with  the 
Edison  interests  at  Santa  Barbara,  Cal.  During  the  two  and  one-half 
years  in  which  Mr.  Wilder  was  connected  with  the  company  he  effected 
the  consolidation  of  the  Edison  Electric  Company  and  the  Merchants' 
Mutual  Light  &  Power  Company  into  the  present  Santa  Barbara  Gas 
&  Electric  Company,  rebuilt  the  distribution  system  of  the  two  plants 
and  enlarged  the  power  station  of  one  of  the  companies,  the  other 
station  having  been  dismantled.  Mr.  Wilder  is  succeeded  by  Mr.  J.  H. 
Fisher,  of  Redlands. 

MR.  W.  E.  DAVIS,  vice-president  in  charge  of  sales  of  the  Goulds 
Manufacturing  Company,  Seneca  Falls,  N.  Y.,  has  just  started  on  an 
extensive  trip  in  the  interests  of  the  company.  He  is  planning  to  visit 
Its  representatives  in  Boston,  New  York,  Philadelphia,  Richmond,  Pitts- 
burgh.  Wheeling,  Cleveland,  Warren,  Cincinnati,  Louisville,  Chicago, 
St.  Louis,  Kansas  City,  Joplin,  Memphis,  Birmingham,  Montgomery, 
Mobile,  New  Orleans,  Beaumont,  Houston,  Galveston,  San  Antonio,  EI 
Paso,  Pho:nix,  Tucson,  Albuquerque,  Los  .Angeles,  San  Francisco,  Port- 
land, Seattle,  Tacoma,  Boise,  Salt  Lake  City,  Denver,  Omaha.  If 
everything  goes  as  planned,  Mr.  Davis  expects  to  complete  his  trip  and 
return   to   Seneca   Falls  early  in  March. 

MR.  J.  BRODIE  SMITH,  vice-president  and  general  manager  of  the 
Manchester  (N.  H.)  Traction,  Light  &  Power  Company,  has  resigned 
with  the  intention  of  entering  private  engineering  practice  with  offices 
at  Room  2,  Odd  Fellows'  Building,  Manchester.  Mr.  Smith  has  been 
engaged  in  electrical  work  for  about  twenty-five  years  and  has  been 
prominent  in  Manchester  central-station  circles  since  the  organization 
of  the  Ben  Franklin  Electric  Light  Company,  which  was  later  consoli- 
dated with  the  Manchester  Electric  Light  Company.  Since  1901  he  has 
been  general  manager  of  the  Manchester  Traction,  Light  &  Power  Com- 
pany, which  controls  the  street-railway  and  central-station  business  of 
the  Manchester  district.  Under  his  management  the  properties  have  de- 
veloped along  sound  and  progressive  lines,  including  the  development 
of  several  hydroelectric  power  plants  in  the  Merrimac  Valley  and  im- 
portant street-railway  extensions  and  park  establishments.  The  earnings 
of  the  company  have  risen  during  his  administration  from  about  $70,000 
to  $500,000  per  year.  Mr.  Smith  will  take  up  his  new  work  about  Feb. 
1,  and  will  be  succeeded  at  Manchester  by  Mr.  E.  C.  Foster,  of  New 
York,  formerly  general  manager  of  the  Boston  &  Northern  Street  Rail- 
way Company,  and  later  president  of  the  New  Orleans  Railway  &  Light 
Company. 

MR.  CHARLES  P.  MADSEN.  designer  of  the  line  of  electrically 
heated  appliances  made  by  the  Pelouze  Electric  Heater  Company,  of 
Chicago,  and  one  of  the  organizers  of  that  company,  has  resigned  and 
sold  his  interest  in  the  company  to  engage  in  engineering  and  designing 
work  for  himself,  with  office  and  laboratory  at  38  North  Clinton  Street, 
Chicago.  Mr.  Madsen  came  to  Chicago  in  1908  from  Salt  Lake  City, 
where  he  had  been  engaged  in  electric-heating-appliance  design  and 
manufacture  in  a  small  way  for  a  year  previous.  Before  entering  this 
field  he  was  for  two  years  an  assistant  in  the  physics  and  electrical 
laboratories  of  the  Utah  State  School  of  Mines,  and  before  that  was 
for  seven  years  engaged  in  practical  electrical  work  of  various  kinds  at 
Salt  Lake  City.  During  the  latter  part  of  his  studies  at  the  Utah  State 
School    of    Mines    he    began    the    investigation    of    the    elements    of   elec- 


trically heated  apparatus,  including  the  properties  of  alloys  and  high 
temperature  insulating  materials.  During  the  school  year  1910  and  1911 
he  gave  a  course  of  lectures  to  the  senior  class  at  the  Lewis  Institute, 
Chicago,  on  the  principles  of  duplicate  manufacture.  Uc  also  gave  a 
spcciiil  lecture  on  the  design  of  electrically  heated  apparatus.  He  is 
the  author  of  a  table  on  the  electrical  properties  of  nichrome  rc»istance 
metal,  which  is  the  result  of  extended  investigation,  and  has  made  a 
special  study  of  the  insulating  qualities  of  compounds  and  materials 
under  high  temperatures,  resulting  in  the  preparation  of  a  number  o< 
such  compounds  for  withstanding  the  high  temiwrature  which  is  common 
with  the  new  nickel-chromium  alloys  now  much  used  in  electrically 
leated  appli,inces.  In  his  new  work  Mr.  Madsen  will  .ict  as  designing 
.Tud  consulting  engineer  for  ihose  engaging  in  the  manufacture  of  elec- 
trically heated  appliances,  and  will  undertake  any  special  research  neces- 
sary. He  will  also  design  apparatus  for  use  in  various  industrial 
processes   for  the  users  of  such  processes. 


Trade  Publications. 

BALL-BEARING  GREASE.— The  IIcssBright  .Manufacturing  Com- 
pany, Philadelphia,  Pa,,  has  issued  a  booklet  in  which  are  outlined 
the  requirements  of  a  ball-bearing  grease.  Particular  attention  is 
directed  to  artificial  grease  made  hy  blending  mineral  oils  with  soap 
formed  from  horse  oil  treated  with  caustic. 

EDISOW  MAZDA  LAMPS  FOR  STANDARD  TRAIN-LIGHTING 
SERVICE. — Owing  to  the  improvement  in  the  manufacture  of  the  tung- 
sten lamp  the  delicacy  of  the  filament  has  been  overcome  and  the  im- 
proved type  of  the  G-E  Edison  '*Mazda"  lamp  is  now  suitable  for  use  in 
train  lighting.  These  lamps  are  made  in  two  voltage  ranges,  25-34  and 
57-65,  and  in  wattages  of  15,  25  and  50.  Bulletin  No,  4897,  recently 
issued  by  the  General  Electric  Company,  illustrates  and  describes  the 
new  lamps  in  detail. 

TRIPLEX  PUMPS.— Bulletin  No,  D-205  of  the  Dcane  Steam  Pump 
Company,  Holyoke,  Mass.,  contains  an  extensive  discussion  of  the  con- 
struction of  its  triplex  power  pumps  of  the  vertical,  double-acting  type-  It 
explains  the  advantages  of  the  triplex  machine  over  other  forms  of 
power  pumps,  principal  among  which  is  that  the  combined  discharge  from 
the  cylinders  is  practically  uniform  in  quantity  and  pressure.  The 
pumps  listed  range  in  size  of  cylinders  from  2  in.  x  3  in.  to  13  in.  x  12  in., 
and  in  outputs  from  11.5  gal,  to  2475  gal.  per  minute. 

DIRECT-CURRENT  SWITCHBO.\RDS,— In  Bulletin  4902,  recently 
issued  by  the  General  Electric  Company,  are  listed  direct-current 
switchboards  of  125  volts  and  250  volts  for  controlling  three-wire  gen- 
erators up  to  200-kw  rating  and  two-wire  or  three-wire  feeder  circuits 
up  to  1200  amp.  These  panels  are  so  designed  that  the  appearance  of 
both  the  front  and  back  of  the  switchboard  will  be  neat  and  uniform. 
The  instruments,  circuit-breakers,  switches,  etc.,  composing  the  equip- 
ment of  these  panels  are  shown,  and  the  bulletin  contains  connection 
and  dimension  diagrams  of  various  panels. 


BUSINESS  NOTES. 

THE  IMPERIAL  M.'VNUFACTURING  COMPANY,  maker  of  wash- 
ing machines  for  electrical  operation,  has  moved  its  factory  to  Sand 
Springs,  Okla. 

YARNALL-WARING  HOUSE  OUGAN.— The  Yarnall-Waring  Com- 
pany, of  Philadelphia,  is  putting  out  an  interesting  little  magazine  called 
tlie  Blow-Off,  which  will  be  circulated  gratis  among  stationary  engineers. 

LOS  ANGELES  ENGINEERING  &  EQUIPMENT  COMPANY.— 
The  Engineering  &  Equipment  Company  has  been  organized,  with  head- 
quarters in  Los  Angeles,  Cal.  The  company  will  have  a  large  ware- 
house in  that  place  and  do  both  engineering  and  contracting  work.  Mr. 
L.  G.  Hooper  is  general  manager. 

THE  PHILADELPHIA  STORAGE  BATTERY  COMPANY  has 
opened  a  new  office  in  the  American  Building,  Broadway  and  Columbus 
Circle,  in  New  York,  in  order  to  facilitate  the  handling  of  its  increasing 
business  in  electric-vehicle  batteries  and  other  types  of  batteries  used 
in  the  automobile  trade.  The  new  office  is  in  charge  of  Mr.  Walter  I. 
Thompson,  the  New  York  representative  of  the  company. 

SOOT  EXTR.\CTOR. — .V  test  is  being  made  at  the  electric  general 
ing  station  of  the  Clinton  (Mass.)  Gas  Light  Company  of  a  turbinL 
driven  soot  extractor  designed  by  Mr.  E.  J.  McCarthy,  Clinton,  The  ex 
tractor  is  operated  by  steam  under  boiler  pressure,  and  is  equipped  with  .i 
water-jet  absorber  which  delivers  the  soot  from  the  combustion  chambei 
suspended  in  liquid  to  facilitate  piping  it  away  from  the  boiler-room. 
About  five  minutes  arc  required  in  cleaning  a  combustion  chamber. 

"OUR  ANCIENT  LINE.'\GE," — .As  a  Christmas  greeting  to  eleclri 
cal  men  the  Cutler-Hammer  Manufacturing  Company,  of  Milwaukee, 
distributed  some  clever  nonsense  verses  written  by  Mr.  Charles  L.  Ben 
jamin,  of  the  company,  on  "Our  .\ncicnt  Lineage."  These  couplelt 
undertake  to  say  that  "If  you  want  to  know  who  were  the  first  elec 
trical  engineers,  you  must  go  back  in  history  for  years  and  years  and 
years."  Thus  Noah  "was  the  earliest  victim  of  an  overload  of  juice," 
this  fact  showing  that  "they  had  blowouts  on  the  ark."  Moses  "was 
the  first  conductor,  for  he  led  the  exodus."  However,  the  Egyptians 
"made  resistance,"  but  were  "thoroughly  water-cooled."  The  serpent 
in  the  Garden  receives  credit  as  "the  first  to  wind  a  coil,"  and  "this 
it  was,  in  brief,  that  led  to  the  invention  of  the  laminated  leaf." 
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(Prciared  b.v   Hubert  Starr  Allyn,   16   E.«hange  Place,  New  York.] 

1,011.896.  FUSE:  A.  -Mtin,  East  Orange,  N.  J.  App.  filed  May  10,  1911. 
A   fuse  and   heat  coil   to   protect  against  overload   and  "sneak"   cur- 

1,011.898  METALLURGY  OF  ZINC-BEARING  LEAD  SULPHIDES 
WITH  OR  WITHOUT  SMALL  ADMIXTURES  OF  OTHER 
.METALS;  E.  A.  .Ashcroft.  Sogn,  Norway.  App.  filed  April  9,  1910. 
Treatment  of  concentrates  from  refractory  ores,  etc.,  with  fused 
metallic  chlorides  and  electrolysis. 

1.011.899.  METALLURGY'  OF  METAL  SULPHIDES;  E.  A.  Ashcroft. 
.^ogn,  Norway.  .Vpp.  filed  April  9.  1910.  Separation  of  zinc  sul- 
phides containing  lead,  silver,  iron,  manganese  and  antimony,  by 
chlorination  and  electrolysis. 

1.011.900.  METALLURGY  OF  METAL  SULPHIDES;  E.  A.  Ashcroft, 
Sogn.  Norway.  App.  filed  April  9,  1910.  Zinc  sulphide  is  heated 
with   fused   zinc   chloride   and   then   electrolyzed. 

1,011,910.  FITTINGS  FOR  SUPPORTING  ELECTRIC  CONDUCT- 
ORS; T.  Buchholz,  Kalk,  Germany.  App.  filed  July  15,  1907.  A 
notched   bar  and   profile  rods    for    insulators. 

1,011,919.  SYSTEM  OF  MOTOR  CONTROL;  H.  \V.  Cheney,  Mil- 
waukee, Wis.  .\pp.  filed  -April  15,  1909.  Reversible  compressible 
resistance   type  for  alternating  current. 

1.011,925.  TELEGR.SPHY;  P.  B.  Dclany,  South  Orange,  N.  J.  App. 
filed  Dec.  .'1,  190S.  .'\utomatic  chemical  recording  instrument  using 
currents  of  opposite  polarity  for  dots  and  dashes. 

1,011.939.  ELECTKOST.\TIC  MACHINE;  F.  Ghilarducci.  Rome,  Italy. 
.■\pp.  filed  July  2,  1908.  .\  Holz  machine  with  the  stationary  disk  in 
two  parts. 

1.011.942.  THERMOST.Vr;  J.  D.  Gould,  New  York,  N.  Y.  App.  filed 
Feb.  5,  1909.  Tubular  members.  Improvement  over  Patent  No. 
774,84?. 

1,011.944.  INDUCTION  .MOTOR:  A.  M.  Gray,  Milwaukee,  Wis.  App. 
filed  -April  ."?,  1909.  Squirrel-cage  windings;  cooling  and  short-circuit- 
ing means, 

I.011.9S6.  ELECTRIC  LOCK:  E.  H.  Hild,  Philadelphia,  Pa.  App.  filed 
Feb.  23,  1911.  Door  lock  to  be  operated  from  a  distance  electro- 
magnctically. 

1.011.980.  ir.LU.MINATING  INSTRUMENT:  H.  T.  Martin  and  J.  F. 
Golden.  Baltimore.  Md.  .App.  filed  Nov.  30.  1910.  A  small  lamp  in 
an  exploring  instrument  for  dental  and  surgical  use. 

1.011,992.  DRY  B.ATTERY;  D.  L.  Ordwav  and  T.  W.  Brown,  Lake- 
wood,  Ohio.  App.  filed  Oct.  23,  1909.  The  cells  are  thin  parallelo- 
pipeds   for   compactness. 


1,012,561.— Mouth    Film    Holder    for   Roentgen-Ray    Skiagraphs. 

1,012.010.  SELF-WINDING  CLOCK;  T.  B.  Powers,  London,  England. 
App.  fi.led  March  11,  1911.  Rewound  by  an  electromotor  period- 
ically energized  by  automatic  closing  of  the  circuit 

'•'"fi?.^dM'^'-F,'^^??i'n'^"''^i57'^  ^i,'^-  S^ibn",  Jericho.  Vermont.  App. 
filed  March  12,  1910.  AdjuMable  support  for  the  armature  for  har- 
monic bells. 

^'°^'\dlch%?^7^n'^^^^'-  h  >^'-  ^"'"'  Milwaukee,  Wis.  App.  filed 
March  31,  1910.  A  switch  in  series  with  the  motor  for  preventing 
arcing  at  the  controller.  ■* 

1,012064.  R.AILWAY-TRAFFIC-C()NTROLLING  APPAR.ATUS-  F  L 
Dodgson,  Rochester,  N.  Y.  App.  filed  March  12,  1903.  Fluid  pres^ 
sure  motor  and  devices  to  avoid  danger  in  case  of  crossed  wires 

'.012066  INDICATOR  FOR  TELEPHONE  SWITCHING  .APPAR- 
.AlUb.  H.  W  Dunbar.  Newark.  N.  J.  App.  filed  April  8,  1910. 
An   indicator  slide   between   two   tilting  buttons. 


1.012.077.  METHOD  OF  MAKING  HOMOGENEOUS  MECHANICAL 
JUNCTURES;  A.  B.  Herrick,  Cleveland,  Ohio.  App.  filed  Nov.  25. 
1904.     Electric   welding  of  copper   bonds   to   rails. 

1.012.079.  RELAY:    W.    K.    Howe,    Buffalo,    N.    Y.     App,    filed    May    6, 

1907.  Railway-signaling  circuit-breaker. 

1.012.080.  TR.AFFIC-COXTROLLING  DEVICE;  W.  K.  Howe,  Roch- 
ester, N.  Y.  App.  filed  Dec.  3,  1909.  Semaphore  electrically  oper- 
ated and  having  a  centrifugal  governor. 

1.012.081.  RELAY-CONTACT  MO\"E.MENT;  W.  K.  Howe,  Rochester. 
N.    V.      .App.    filed    March    11,    1911.      Reversible   rigid   contacts. 

1.012.096.     B.ATTERY  TERMINAL;  W.  H.  Pearce,  Summit,  N.  J.     App. 

filed  Sept.  9,  1909.     A  flaring  skirt  to  prevent  creeping  of  the  fluid. 
1.012,102.     COUPLING;   J.    Sachs,   Hartford,    Conn.     App.   filed   Nov.    3, 

1908.  A  U-clamp  and  nut  for  drawing  the  end  of  one  cable  or  con- 
duit to  the  side  of  another. 

1,012,125.  SWITCH  KEY;  E.  B.  Craft,  Hackensack,  N.  J.  App.  filed 
May    14,    1910.      S.vitch  springs   for  a   telephone  key. 

1.012.145.  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y 
.App.  filed  June  29,  1911.  A  base  block  with  a  removable  fuse  case 
with  a  cover. 

1.012.146.  ELECTRIC  SYSTEM  FOR  DISCH.ARGING  EXPLOSIVES; 
R.  E.  Noble,  Chicago,  111.  App.  filed  March  22,  1909.  For  firing  a 
number  of  shots  sviccesslvely  and   recording  the    fact  of  explosion. 

1.012.149.  PROCESS  FOR  THE  I'RODUCTION  OF  HALOGEN  DE- 
RIVATIVES OF  HYDROC-VRBONS:  I,  Pfeifcr  and  E.  Szarvasy, 
Budapest,  Austria-Hungary.  .App.  filed  .\pril  3.  1911.  A  gaseous 
mixture  of  the  hydrocarbon  and  the  halogen  is  subjected  to  silent 
electric  discharge. 

1.612.150.  FLUSH  .ATTACHMENT-PLUG  RECEPTACLE;  C.  D.  Piatt. 
Bridgeport.  Conn.  App.  filed  Oct.  14,  1910.  For  a  reversible  or  a 
polarity    plug.      The    plug    is    convertible. 

1.012,198.  ELECTRIC-MOTOR  ST.\RTER;  C.  L.  Goughnour,  Canton, 
Ohio.  App.  filed  April  19,  1911.  .\  centrifugal  switch  for  a  single- 
phase   alternating-current    motor. 

1,012,209.     TESTING    APPARATUS:    L.     V.    Lewis,    Wilkinsburg.    Pa. 


App.    filed    May    21,    1910.     A    voltmeter    or    ammeter 
djustable  slide  for  the  contained  coil. 
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London,    England. 
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1,012,217.     MICROPHONE;    G.    A.    Nussbaum. 
filed  Jan.   28,   1911.     Perforated   plates  forn 

1,012,231  TELEGRAPHY;  M.  O.  Anthony, 
filed  June  9,  1909.  Special  induction  coil 
Patent   No.    783,604. 

1,012.240.     ELECTRIC  SWITCH;  F.  B.  Bowei 

filed  Oct.    12.   1910.     Pull   socket  for  incandescent  lamps. 

1.012,257.  DYNAMO-ELECTRIC  MACHINE;  F.  Jeffrey.  Milwaukee. 
Wis.  .App.  filed  Feb.  14,  1910.  Rotating  field;  wedging  members 
to   prevent   the   field   coils   from   bulging. 

1,012,298.  APPARATUS  FOR  INDICATING  THE  CONDITION  OF 
STOR.AGE  B.ATTERIES:  E.  M.  Tormin,  Newton  Center,  Mass.  App. 
filed  Feb.  25,  1910.  A  hydrometer  is  employed  to  indicate  the  specific 
gravity  of  the  electrolyte. 

1,012.326.  ELECTROTHERAPEUTIC  APPARATUS:  C.  E.  Campbell, 
Lynn.  Mass.  App.  filed  Nov.  10,  1909.  A  casing  with  a  transformer, 
a  condenser,  a  high-frequency  coil  and  a  switch  for  obtaining  differ- 
ing effects. 

1,012,335.  FIRE-ALARM  SYSTEM;  O.  De  Champ,  Everett,  Mass.  App 
filed  Dec.  15,  1910.  The  call-box  number  is  visually  displayed  and 
also  sounded. 

1,012,381.  DVN.AMO-ELECTRIC  MACHINE  OF  THE  HOMOPOLAR 
TYPE;  F.  H.  Loring,  London,  England.  App.  filed  March  13,  1911. 
The  field  is  built  up  of  corrugated  rings  nested  together. 

1,012,384.  BURGLAR-PROOF  KEYLESS  ALAUM  LOCK;  J.  Lyon, 
Dayton,  Ohio.  App.  filed  Dec.  9,  1909.  To  co-operate  with  the  usual 
door  lock. 

1,012,387.  TREATMENT  OF  BRINE;  G.  W.  Malcolm  and  F.  T.  Mun- 
ton,  Davenham  and  Winsford,  England.  App.  filed  March  25.  1910. 
Electrochemical  method   of   removing  magnesium   and   calcium  salts. 

1,012.456.  RADIO-TELEPHONY;  G.  Seibt,  Berlin,  Germany.  App.  filed 
Dec.  20,  1907.  The  resistance  of  the  microphone  is  made  equal  to 
that  of  the  system   in  order  to  obtain  maximum  efficiency. 

1,012.461.  TERMINAL  BUSHING  FOR  ELECTRIC  BATTERIES;  J. 
R.  Sloan,  Altoona,  Pa.  .App.  filed  June  9,  1911.  -A  cupped  passage 
and  a    packing  nut. 

1,012.470.  APPARATUS  FOR  ELECTROLYSIS  OF  FUSED  ALKALI 
CHLORIDES;  E.  Steinbuch,  Monthey,  Switzerland.  App.  filed  Aug. 
22.    1910.     .A    diaphragm   between   vertically   separated   electrodes. 

1.012.477.  ALTERNATING-CURRENT-MOTOR-CONTROLLING  AP- 
PARATUS: -A.  Sundh.  Yonkers,  N.  Y.  App.  filed  Oct.  31,  1908. 
.Acceleration    Df  induction  motors  for  elevators,   etc. 

1,012.496.  WIRELESS  RECEIVING  ELECTRIC  SYSTEM;  C.  Wirth, 
-Nuremberg.  Germany.  App.  filed  Dec.  20,  1910.  To  prevent  inter- 
ference  with   systems  for  controlling  automobile   torpedoes,   etc. 

1,012.524.  APPARATUS  FOR  AUTOMATIC  REGUL.ATION  OF 
RECTIFIERS  AND  ROTARY  CONVERTERS;  F.  B.  Crocker.  New 
York,  N.  Y.  -App.  filed  July  25,  1904.  Inductive  action;  no  moving 
parts. 

1,012,525  ELECTRIC  SWITCH;  M.  H.  CuUen,  Chattanooga,  Tenn. 
Ann.  filed  Oct.  15,  1909.  A  locking  device  for  motor  ignition  sys- 
tems, etc. 

1,012.531.  PROCESS  FOR  THE  MANUFACTURE  OF  SOLID-FASH- 
IONED BODIES  CONTAINING  SILICON  CARBIDE;  G.  Eglv. 
Charlottenburg,  Germany.  .App.  filed  Oct.  16,  1905.  Silicon  carbide, 
silicon   and   glycerine    heated    in    a   mold. 

1,012,549.  ELEMENTS  FOR  ELECTRIC  RHEOSTATS;  J.  W.  Hoff- 
man and  H.  M.  Rogers.  Lansing,  Mich.  .App.  filed  March  11,  1911. 
Two   concentric   tubes   for   dipping    in   a   liquid. 

1,012,561.     MOUTH    FILM    HOLDER    FOR    ROENTGEN-RAY    SKIA- 
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H.  Ketcham,  Denver,  Col.     App.  filed  March  20,  1910. 
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